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UTSEAE, REE . T HRAE RO R OB A1), TEIXBEHTY T BORIE G, 30
Linux A5 250 HEH A OUS (5 SRS, Linux tLa2 0 H B 1977,
MR ) IT Molk N IR IE R AITR A Z%~] Linux R4,

YER—A~ Linux Mok, 45 06% T ff Linux REMEIRE, B IR TR BTt
PEAT TR 4H

B 1.1 Linux R%H%EL

1969 4%, DURSEE S MBI Al - AR B ih 5 T & T UNIX R4E,
HHB RSl A S E R —K “RFRikT” Wik, [F4F, Linus Torvalds HiA: .

1972 4F, FHeflr - Bapiihgn s itayls EirmE I AR S —Cifis .

1973 4%, # - ik ARSrH el - arsRik T, @1 CiFES T UNIX &5,
ML, HRRAR UNIX REGENGa A, WA AR 1) BSD #4t.
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1983 4F, Richard Stallman 2 | —3i44 4 GNU 34, izl B br 21—
BIERE | H HIHRAER G AR TR —38 53, i X E T GNU 2358 1A (GPL),
B AR A VA N L B EORAS B . GNU TR A —3k M S i kAR E R Logo,
WE 1-1 FiR,

Bl 1-1 GNU i1 Logo

1991 4, Linus Torvalds i@ 25 2 /R VR A —FTERA:, AT H AL
ARG, MSEM T Linux WREIIFARIFAEEIRM AT AAG, bk AR/ Linux
MR D). (RIGET Y Linux FUR— W (Kernel ), GRS GNU T4 FRFIRFK 1
SEIR, ARIERCMEERS, WA 1-2 PR,

K 1-2 GNU 1 Linux 45 &

£ RHEL7 &4t 5 455, ZLWEZNw]T 2019 4E4EH T Red Hat Enterprise Linux 8

(RHELS ), ZII§/AFIZN: “RHELS & =M EHLITAY OS, M Linux %8 . RS
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%] DevOps., Al, RHEL8 AMUFEZH SRl 1T, b B Se AR E 2 A i "
AMER ), ZUIRA RIFESTE P — U RGN, HHENE] T X — I,

I 1.2 RHELS ittt

5 E— AL, RHELS HATRZHHE, 7ENERANSIRY CPU 244y |
SLIET . B LA AR AR At . T B T TR A

1. ZARARHFE CPU 224y

(1) RHELS % Fedora 28 F_E3% Linux W% 4.18 IiiA<,
(2) %+509 CPU 22454 AMD Fil Intel 64 {2245 . 64 fii ARM Z2#4 . IBM Power

Systems.

2. yum SRHERNERE

(1) RHEL8 HRH yum4, yumd JEF dnf £2K, [FRS yum iy 24EHR dnf 64 04K
FEREDARSATT ]

(2) TN K& )71, RHELS 21 TR AE% % . BaseOS f7-fifs 2 Al
AppStream A% . BaseOS friififELIESE RPM W IIEIRIIRZEZ L OS %
AppStream FEAfESRALEE T BaseOS PTG IR INTIGE. FI, TERCE A HIARF 4
CEER, FFE N RAEAE R TR S (S 2L TR g4 ),

3. REME

(1) RHELS BRINE 4= M R5E 5 GNOME 3.28.

(2) GNOME BAEH] Wayland 124 s il 55 4%, A FHE ] Xoorg Il 55 o
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4. BXK

(1) firewalld BRi\fi H] nftables 145 Ui o
(2 ) NetworkManager J2 R\ B9 /25 A% 55
(3 ) nftables FUY iptables il Ay BRIA A 25 i 3 T H.

5. Bt

(1) FZHHEH Web #5165 (PR Cockpit ) A HE A BRI
(2) QEMU i EAFSIA TV &rbE, ZFrE N QEMU W] LI T R G0 i 244t
TATRCE BRI, MR AL Nl 4

e 1.3 A R R A

Linux RELIZERNE, SUHATAESE A, I B8 TAEFER GUI
TH, HZEARA Linux Z.000, ©RFEAGERGST.

PEA AT AT I E AT LT R

(1) FA e s BRAJTHUG H#HEA CLI At

(2) 572 7F GNOME Mk “Terminal” I, W HE4UIZ 0,
mE 1-3 Bk,

%>] Linux BRPEHSCRURAE S &l A 0, St 25 Rl R S8 AN R AT 55
FE2 ] S BRVEZ AT, LB T a2 TR, MU Shell #2544t Shell
ARZHZE, Linux "PERINEHI/Z Bash Shell,

AR P AES S RGeS, Shell ISR FFWAIR . An2RIE %8 A P 5, R
R 487,
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[edward@localhost ~]$%

edward@localhost:~

[edwa rd@lc( a'l. host -15 §

RedHat
Enterprise Linux

K13 i
IR root I ( RGUAEBLGL ) Bk, WEURTT RN “47,

[root@localhost ~]#

AT AE CLI St i A2 We? X iy 227 ) a2 iR A% 20, Bash Shell i
R AT A . LI, SEOX =

‘o AERLFEAE, PURE AN E I EAANAR G, I SR
AATTE, RS R TR AT IIIREMIAATER

MORI O —ANTRE, BTN —ANETAF 27 Y I Sy — A
BT BN T -7 WA ZAFRERIRAE, 357, WA LAAE AT A 7Rk
1 FIN—ASEFAF, W “-abe”, WATLIEK “-a-b-c”,

ER, “ml” W S0 ZREDEA-NER . REREVFEES R,
WPy o THEE ] TR U B A I TR AR

MIEAT Is A, 2350 3 24T H S TN Z . Her, anaconda-ks.cfg il initial-setup-

/ 005 /
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ks.cfg PSR4 PR o

[root@localhost ~]# 1s
anaconda-ks.cfg initial-setup-ks.cfg

1EL 1s a4 FLU TR M 2 i SRR SCPFRY 24 K s ok, ISR AH AR PSSO

EYEE S, BTN 1s friB in—4> “-17 L0 CGlid man £ 1s A4 A4 B

2

EJSOA

[root@localhost ~]# 1s -1

total 8
rw------- . 1 root root 1397 Jan 22 21:06 anaconda-ks.cfg
-rw-r--r--. 1 root root 1552 Jan 22 21:14 initial-setup-ks.cfg

ATUAES], s ZRIA AP S, (R I I P SO ) 44 R B A S ) e

AR o B, -7 SEIAVERRY R 1s a2 i TIRE
Ma, “Z807 feifguer Flan, HAHA7E anaconda-ks.cfg
& LA\HT TLJ\/fiﬁHFﬁE/J fig 7 o

[root@localhost ~]# 1s -1 anaconda-ks.cfg
. 1 root root 1397 Jan 22 21:06 anaconda-ks.cfg

XN

& AN

1EH i, anaconda-ks.cfg XA S A WUR S A I S

AL AT P AR 0 IE B 9 8 S i A T AT IRV R GE . B m, T LU ]

passwd i B & . ] passwd A 2 I ST PR : 2B —, RGEE L (root

Sefs —

AP "TRCREAN AP (A S ) BEOE, M EHAT 200 2 S =2 24 56—,
T P HAEN H CABBCR T, T H A0 2 B Y 5 2

[root@instructor ~]# passwd edward
Changing password for user edward.

New password:
BAD PASSWORD: The password is shorter than 8 characters

Retype new password:
passwd: all authentication tokens updated successfully.

RIS, Gl root L R m F B RS , BRARBCA R R IR

P, (EHIR AT BSOS
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TEA AT, AT LU IS % Tab SEAPST A& FISCME44
4% —IK Tab AT LUANSEI, LI Al 4 s F 4 I ME— A s ISR A 0]
LAANSF, GBI & SO R AR B0, &IA sys J5, fZPIU Tab #E, B4

INEBE TS
[edward@instructor ~]$ sys
sysctl systemd-machine-id-setup
syspurpose systemd-mount

A W SR N AT g, INGETT AR . AT AR XA
we . EAJUE IS 17 FoRGiHT5; “-w” FoRGET Al tc”
TG T

[edward@instructor ~]$ wc -1 /etc/passwd
45 /etc/passwd

[edward@instructor ~]1%$ wc -w /etc/passwd
103 /etc/passwd

[edward@instructor ~]$ wc -c /etc/passwd
2487 /etc/passwd

Xt Linux RGUA AR 5 24 136 ——— VI8 8 SCHF . XU AT I e R4 A
XN, SEPR FOREAEA RSO L, X SCPRR AR E BAFIE R B, Linux &
GRS A m A FE TR, X R — RS SR T i & ——
file.

TE file 4 J T ELHAN L SCPE24 AT LA Bk HE SCAFRYZE Y

[edward@instructor ~]$ file game
game: empty

[edward@instructor ~1% file Downloads/
Downloads/: directory

XA 2 H T RGP, RGHE N ZRAE— (- icat, (8 history
i T AT R i

=

|

/ 007 /
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[edward@instructor ~]$ history
su -

vi /etc/hostname

3 su -
4 exit

5 hostname instructor
6 su -
7

8

Q9

[

exit
passwd
su -
10 wec -1 /Jetc/passwd
11 wc -w /etc/passwd
12 wc -c /etc/passwd
13 file Music/
14 1s
15 cd Desktop/
16 1s
17 «cd ..
18 1s
19 touch game
20 file game
21 file Downloads/
22 history

A R s TP edward B 25 A RIS o REEBINIE S 1000 2607 s 64
PR ES G =S — P R ek, nTLMEH] “history —” fi5&o TERL, DISSCSREE
TEAH, Bk HBEE 2 950 P i 5.

WRAE AT R AR DD sl ¢, aTRUA U B2y, N SRn s Tl i — 25 Dy g
Prsie s SCRHE R, T S ALk P A B 2 AR a2 o 1% Corl+R 45
TR AR A

(reverse-i-search) f': [jile Downloads/

PEAS RIS, AT T, W RS A £, W EE B LA IRk a4
5%

AT

S 1.4 AT

AERENS T Linux RS0 EESF RHELS (19—2L5ete, RIntHg %~
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LinuxN AR aSTihIER S

Linux A3 P27~ 25 R & i B, PRI I T RHELS B 1 BREE 1440 2 Al
A, HIBEL— AT

AR AT TR A B SRR ar A TR T8, RIS BRI A Y
AAATHREALIN o RIS T2 D EETT AR, R I XA SR 25 o i 4 ) A FIICR a2
FT PR A

]
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Linux X RS F2m48 XA ¥

XEFRIAE YL, Linux SCPFRGURARFEZMRRL . 1E Linux REH, Ll
PISCHIIE AT e o SCHFRGEEIE N T 5 A A B S SR MTBESZ Y o SRR SR
ERALE H RS, AFRRERERGA AR SRS, BT S H5 5
WAFHIA

B 2.1 Linux XPFRGRIZRE

MBSO JEXT Linux SUFRGERIE LR . XANFT Windows REEHISCAF
RG4H - Linux SCHERGEH T UNIXEIERGERVEFEA LU, HA—POCERGEW
1M Windows REEMIAIR, R IXAUE—PRAMASIE RS W7, filin, C f2—
AMSERSCPERSE, D 8JE0—MSLRSCIRRSE, PIRR “B” AN B —HHR
SR T EE KU OCHE, 25 AIAS ISR H SRR S T

fltn, ARG, A%, BAEAM PR H 5 (WARkmEFEES).

[edward@instructor ~]$
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LinuxXX 4R SR04 IE X A4

Hrp, “~7 FoRgHS BRkZSh, Linux REEHEATREZ HARBIA B SR & SCfF, R
?jﬁﬂéﬁgﬁéﬁo

N T EREEE—RIRRAGR,  2-1 R TR IREMEL Y R

=
Ip—
/
1
[ T 1 T T L T 1 1 T 1
biQ boot dev efc home root n sbin tmp usr \-'alr
e —— \
Tee— ~S ; r | ! -
- .
- l-h = — s e
EJ g =J . . . L:d lmp?

alice  bob eve bin local sbin tmp~___
Kl 2-1  Linux SCfF RS0

K 2-1 PRI T Linux RGP HERJURH S, Hp, 7 ForiRB s, 2ot
RGNRTNZ, A HAL H SRR T B, XEMT DNS (A RS ). 1, &Kl
Windows RZEAN], EBARATIMEE, AR HEAPR. B0, ZiH alice H
3, WA “cd /home/alice” 4> (JRHMGTFAINET ). Hirh, SETAY 7 20 fefs,
B A S

Linux SCAERGHTHT T UNIX REGE00a#247550, Il RS2 PRI T3 — 28
FHTRg, & 2-1 ME5 T Linux RE0H WH%,

£ 21 Linux REERBER

a5 % BxE#®
K H /root /home
[[W=REES Jete
AT SCAE T B St /bin /ust/bin
RYfsEEZ fproc /sys
[ ELHEES /tmp
JEAH 5 /boot
IR /media /mnt
FH A B s /var
W Hk /dev
PESCAEH % /lib /lib64
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WREAEEE IR, Linux REAMRLAZHIRITIAR, Je N e AR X LEB AR
FISRIE? AEAFIRRAS HI Ll H SR & SOE R AR HESH# X MR ge: FHS, RISC
PFRGIZERIE. ARZ Linux ZATHASEREIRIE MnifE, A —/ M),

e 2.2 ViR

H1 Windows R4t—+f, Linux REHTES | H B E. flhn, mimse
F4ijia] alice H%, SEATLMEF “cd /mome/alice” 4>, XML, Linux CERSH
AR W, RAES B PIRORE I

(1) daxipste: DL fehh, ARERNE (HRE0UTE) Bz in 4~
MIAFR, BRSO B SR ERAR . BN, ARk AMZECE H5%, nTRUEE R a2,

[edward@instructor ~]$ cd /etc/sysconfig/network-scripts/

(2) AR DIMRTAZE (Ho%) Jwlifnd, DIEEARESRESR (3CF) AR
RV HEA I E H 00, T 4iie 20t /ete H R, PUHRTRUEA T a2

[edward@instructor etcl$ cd sysconfig/network-scripts/

WRARARIBCY RO B A B, T LA pwd 54

[edward@instructor etcl]$ pwd
J/etc

PR 1 ARRIRBE S, BRI AR W R TP A A Tl a5 Al F SRl S A cd
A T AYHRBIAF H b 78 ed A& m RN EAREGAE AR B SRR IR 142, T LS
IUHRESHEEHE AR H SR AR od oI ANIMEST H AP EERI S, MEERAREA Y
RPE SR ARG % H 5% o
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[edward@instructor etcl$ cd
[edward@instructor ~]%

WERAE od a2 SR HIIN_E—ANETAF, WS F—IR TAEE .
[edward@instructor ~]$% cd -

Jetc
[edward@instructor etcl$

Linux ZRGEHA MR 5 1] UTITEARR A
(1) 7 FoR4aTH .
(2) “.7 Fon FRHF (EX0 ERHFM E—R TR ).
TEHHEARAED, 7 AR, fln, HRiTETEZ H 3 N Desktop Hsgrr, 48
A [T H 5 T Y Downloads HgH, WA AR I A2
[edward@instructor Desktopl$
[edward@instructor Desktopl$ cd ../Downloads/

[edward@instructor Downloads]$ pwd
/home/edward/Downloads

e 2.3 R H

ARGUE AL H R TR ZR A RSO A H SR T B, SRR H SR A |
M . S RehSEEME, X ERVERR 7RI LITE GNOME S P i i FAn A e A,
WA PLE A A TIE

1. SRR

(1) touch A v n I — 2 SO e — D C AT E R SCIFRII AT

[edward@instructor ~]$ touch filel
[edward@instructor ~]$ 1ls -1 filel
-rw-rw-r--. 1 edward edward @ Feb 4 19:15 filel
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TR, RS/ INA 0, UERICRB i 2 30, B NA . WERAION filel $4
17 touch %>, MR SUUEIHERE, FHABRASHREE (HERA AR ).

[edward@instructor ~]$ touch filel
[edward@instructor ~1$ 1s -1 filel
-rw-rw-r--. 1 edward edward 0 Feb 4 19:20 filel

i IR AT DU, SRRSO 1, HA N AR

(2) cp ipse: Mo nl LIRS A LA B T IE

- PRI S AERM] BN, var FEAA filel, HRUSIHIBIIE, A P,
ES iy gty

[rootéinstructcr ~1# cp -1 /home/edward/filel  /var/
cp: overwrite '/var/filel'? y

R EURIERSD, EBHA alias 45 o #AHT ALELE, B op i,
ERFHEA “opi

v PRI GBI AR op A BRIAHBERMISCHE, XTHREHRE, DA0MA-r

PRI,
[root@instructor ~]# cp -r Downloads/ /var/

-p PRI SRR HAROERS, PRSP EE AL,
[root@instructor edward]# 1ls -1 filel
-rw-rw-r--. 1 edward edward 0 Feb 4 filel
[root@instructor edward]# cp -p filel  /srv/

[root@instructor edward]# 1ls -1 /srv/filel
-rw-rw-r--. 1 edward edward @ Feb 4 (19:20 |/srv/filel

(3) mv %z TS Em LS. 7EF—HZEP, mv ST EmA;
EEAREI HRE, WHT#sh, T filel EAv4w file2,

[root@instructor edward]# mv filel file2

/ 014 /



828
LinuxXX 4R SR04 IE X A4

T BAEHE H S, B FoEE a4 iRy,

ERE: mvAep —H#F, LI T, #ATKREAREM,

bR T RTLAEESISCME, my A nT DL B H SRS sh B A H skrb filan, 42
Music H## 83 /srv B,
[root@instructor edward]# mv Music/ /srv/
[root@instructor edwardl# cd /srv/

[root@instructor srv]# 1s
filel Music

(4) tm 5 : A HIAN ST TR R . rm iy A7 = DAER H BT,
AT Mlmy, cp fr—HE, JHTAHRM, Fln, FPMBR—srrnt, 2k
TECHOMNIER, DISiRAE,

[root@instructor srv]# rm -i filel
rm: remove regular empty file 'filel'? y

o BRI S IEHIRR H SRR . rm A BRI HRERMBR SC:, i SRARMIRE H 5%, Lz
ber BT

[root@instructor srv]# rm -ir Music/
rm: remove directory 'Music/'? y

AR AABERERASRT, CEMA alias &4 m aA#ATT A4 RE, Fik-i &0
RIS

-F PRI AR EMBRAE A BRSO, AT AR -f et A o R, 1A
ISR,

[root@instructor ~1# rm -rf Music/

ERE: root I FAPAT “m of” AR EER, WBEEENSXHRERE
B HM B
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2. BRHVEE
(1) mkdir fi5%>: QUHH H 3.

[root@instructor ~]# mkdir dirl/
[root@instructor ~J# 1s -1d dirl
drwxr-xr-x. 2 root root 6 Feb 4 22:30 dirl

AR AT LA dirl B9 F ¢, AERARAEIL F S R aRSE R AT H 5%, W
ATLME-p B80T, —URMER AT 2RI T F %4, 2145

[root@instructor dirl]l# mkdir -p dir2/dir3
[root@instructor dirl]# cd dir2/dir3/
[root@instructor dir3]# pwd
/root/dirl/dir2/dir3

(2) rmdir #54>: MBRZS HSee TR, X4 HAEMIERES B3¢, WER H SRS,
USRI, i, AnSRMERKIA TS AY dirl H5%, WIZRGTeREs.

[root@instructor ~]# rmdir dirl/
rmdir: failed to remove 'dirl/': Directory not empty

BERF AT M “rm —” AR H 5%
(3) tree fir>: SN FISRAsH, BERAS H P BFTA SCPFRIT HRE5H5 K

[root@instructor dir3]# tree /dirl/
/dirl/
dir2
dir3
L— file3
file2
filel

2 directories, 3 files

3. BEEXHAR

TEAR SRR, AR S AR U NS, A BT A B R ek
H—BIHNE

(1) catig%>: MeAn ] LIAFH SCFNAS, dlid-n SE000AT DL E SIS 145

filan, #F /etc/passwd SCIFNE .
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[edward@instructor ~]% cat -n /etc/passwd

1 root:x:0:8:root:/root:/bin/bash
bin:x:1:1:bin:/bin:/sbin/nologin
daemon:x:2:2:daemon:/sbin:/sbin/nologin
adm:x:3:4:adm:/var/adm:/sbin/nologin
1p:x:4:7:1p:/var/spool/1lpd:/sbin/nologin
sync:x:5:0:sync:/sbin:/bin/sync
shutdown:x:6:0:shutdown: /sbin: /sbin/shutdown
halt:x:7:0:halt:/sbin:/sbin/halt
mail:x:8:12:mail:/var/spool/mail:/sbin/nologin
operator:x:11:0:operator:/root:/sbin/nologin
games:x:12:100:games:/usr/games:/sbin/nologin

HOQUOUONOU & WN

o

BT AT A BB SO A s iR, cat 238 AT AR FSCIAESS bR s AT “EOF”
S FN A bR AR A

[edward@instructor ~]$ cat >filel <<EOF
> line one

> line two

> line three

> EOF

[edward@instructor ~]$ cat filel

line one

line two

line three

E®E: EOF TRy, o UASREM T, EXHARMNGERE, SAMHH
Wy 25 FATIRAF — B

(2) more 4> SHF—I— AR CIFNE, RN SRS FABR o .

[edward@instructor ~]1$ more /etc/passwd
root:x:0:0:root:/root:/bin/bash

bin:x:1:1:bin:/bin:/sbin/nologin
daemon:x:2:2:daemon:/shin:/sbin/nologin
adm:x:3:4:adm:/var/adm:/shin/nologin
lp:x:4:7:1p:/var/spool/lpd:/sbin/nologin
sync:x:5:0:sync:/sbin:/bin/sync
shutdown:x:6:0:shutdown:/sbin:/sbin/shutdown
halt:x:7:0:halt:/sbin:/sbin/halt
mail:x:8:12:mail:/var/spool/mail:/shin/nologin
operator:x:11:0:operator:/root:/shin/nologin
games:x:12:100:games:/usr/games:/sbin/nologin

ftp:x:14:50:FTP User:/var/ftp:/sbin/nologin
nobody:x:65534:65534:Kernel Overflow User:/:/sbin/nologin
dbus:x:81:81:System message bus:/:/sbin/nologin
systemd-coredump:x:999:997:systemd Core Dumper:/:/sbin/nologin
systemd-resolve:x:193:193:systemd Resolver:/:/sbin/nologin
tss:x:59:59:Account used by the trousers package to sandbox the tcsd daemon:/dev/null:/sbin/nologin
polkitd:x:998:996:User for polkitd:/:/sbin/nologin
geoclue:x:997:995:User for geoclue:/var/lib/geoclue:/sbin/nologin
rtkit:x:172:172:RealtimeKit:/proc:/sbin/nologin
pulse:x:171:171:PulseAudio System Daemon:/var/run/pulse:/shin/nologin
qemu:x:107:107:qemu user:/:/sbin/nolegin
usbmuxd:x:113:113:usbmuxd user:/:/sbin/nologin
unbound:x:996:991:Unbound DNS resolver:/etc/unbound:/sbin/nologin
--More- - (47%)
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(3 )headﬁﬁé\:

BN SNSRI 10 470 FTLAESS -n SEieE Ay A R A T4

[edward@instructor ~]$ head -n 5 /etc/passwd
root:x:0:0:root:/root:/bin/bash
bin:x:1:1:bin:/bin:/sbin/nologin
daemon:x:2:2:daemon:/sbin:/sbin/nologin
adm:x:3:4:adm:/var/adm:/sbin/nologin
lp:x:4:7:1p:/var/spool/lpd:/sbin/nologin

(4) tail fir%: BRAEFSCHFNENSE 1017, ARG -n PR E A BAR T

[edward@instructor ~]$ tail
sshd:x:74:74:Privilege-separated SSH:/var/empty/sshd:/sbin/nologin
insights:x:978:976:Red Hat Insights:/var/lib/insights:/sbin/nologin
avahi:x:70:70:Avahi mDNS/DNS-SD Stack:/var/run/avahi-daemon:/sbin/nologin

tcpdump:x:72:72:

-n 5 /etc/passwd

:/:/sbin/nologin

edward:x:1000:1000:edward: /home/edward: /bin/bash

FE: A tail 4

WABEE XN AR, TAER LR SRERFTAE, fln, &

FEMNEEXHN, wRAHEEHERR, N2 SHELS BT,

(5) cut 2>
JUEWEC A
§REST AT, WERATEE,

o SCRPER SR TN . 8 T SR BASEAN Y, J 2 i

DUERIASEH] Tab HACHES TSR0

-fr FEESFI B, HRIHRRE.

[edward@instructor ~]$ cut -d: -fl /etc/passwd
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1E FIaSH, R E/ete/passwd HFRUEE—FINZS, B4,

I 2.4 Bash Shell iifidf

M PCA A FHR VT E S AR SCE44 HORFARAT 5o AR RCAT AT A BRI E44 S
BN, R W LB EAT
*: DERHERE AT

[edward@instructor ~]% 1s file*
file filel file2

?7: PERAEE—74T.

[edward@instructor ~-1$% 1s file?
filel file2 filea fileb

[a-z]: DUPCHHESHAUERE— T

[edward@instructor ~1$% ls file[a-z]
filea fileb

[0-9]: VLRCH G-I ERE— .

[edward@instructor ~]1% 1s file[0-9]
filel file2

[Mabe..]: APLECHESHAUEE— DT

[edward@instructor ~]14$ 1ls file["a]
filel file2z fileb

D 2.5 skt scAs S

BRI 1SRG Z G, DL i i A TRAS PR RSO H % A
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B SO SR P ESHE A TAFEL, N, XLERE e 1 25 L TR | B T Iie
GLES
2.5.1 X 1/0 £E[

BB, AP TIm Ak 2 7e2mbis Lon, (A A2 L N A e
[ FPEASCO R RO EE A RER T EE AT “1>7, WIS "> AR ZRREA
SCUFRIN AR A TE [0 B A%, RE ZAE IR A BE 4T “<7o
fn, K date fiv > AR YN A HE [0 BT datefile Ho
[edward@instructor ~]$ date > datefile

[edward@instructor ~]1$ cat datefile
Wed Feb 12 04:13:21 CST 2020

ST RS oA N EE [ BSOS SR BRSSP RN S, N T
WEG AR IR O, TR EEHBE I E AT “>>" BN, $E uptime fifr &N 2RI E ]
#| datefile I, [HAREE G ZATNZ

[edward@instructor ~]$ uptime >> datefile
[edward@instructor ~]$ cat datefile

Wed Feb 12 04:13:21 CST 2020

04:44:39 up 2:22, 1 user, load average: 0.50, 0.13, 0.04

[lRE, AnSRA AR R R, W nT AR R SR th EE AT “2>7, R e 7]
BT i, RS A 4 R EEE 1) RS error H

[edward@instructor ~]% Ls 2= error

[edward@instructor ~]% cat error
bash: Ls: command not found...
Similar command is: 'ls’

T “2>>" A RDRER G LGB A U m B S
BOMELL T, AR A, (B, AR AT RER AR MR E RSt
Pk, FTLMEAA T ZRAT <" RSUFNAE AL Billn, Stit/etc/group SR
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[edward@instructor ~]% wc -1 = Jetc/group
76

252 EBEF

Linux RFEH L TaFE, (AARPRAE IR R MRRE TR, XA
BN AL BAE i, TERXFMEACT, AR ERT, RS
commandl | command?2

HRlEAY ) U EIESRT. B command1 A H EEE M1 274 command2,
Fhn, i 1s fr24E us/sbin H3ERF, BT ust/sbin H RN R L, Alfe—BiE]
SR T, XA more Ay HEATEIBE

[edward@instructor ~]$ 1s /usr/sbin/ |more
accept

accessdb

accton

adcli
addgnupghome
addpart

adduser

agetty
alsabat-test.sh
alsactl
alsa-info.sh
alternatives
anaconda
anacron
applygnupgdefaults
arp

arpd

arping

atd

atrun

auditctl

auditd
augenrules
--More- -

IR, AT G 2RSS A T A Bildn, Rz D (lo) /9 1P
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1511 A RO I ] s

[edward@instructor ~]% ifconfig lo |grep "inet" |grep -v "inet6" |awk '{print $2}'
127.0.0.1

D 2.6 Auihas

ARFHLSPEE T Linux SUPFZRGUETHE SO SRR, 26 TRIMIE L Linux
RGEEE N H AR EE, HABRHEYH T Linux SUIFRGUNZHE, A BEAAESE Linux
F

XA 7 1Y Linux SCPERGEEHITS , RHASSERASERGEA L, 3%
HILERE FHS NRILAISME S, 200 T RUSTEA PR h 2 AR ). Linux
E W
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JGiE Linux RGULSE Windows ZREE , AL IR BAFHE KR T Kk P i
FEREHI B Y SIES S 7 ARG T 1T Linux RGEP BT BERTLUEAS
MR, Rl U LDAP 5 2Bt HI P . AR ERR PR HEA U P 0 B

D 3.1 At sy

TR, RGN HS—4 UserlD (UID ), BUERTERG I
ME—FRIA, SEILIARIR, ATRAE Linux REEHAIASHBAT P23 =Rl

(1) root P (‘&35 ), UID K 0,

(2) RGHFM, UID 2 1~999,

(3) @, UID KFEET 1000,

i id AT ATER O AAER P 95 B, W UID., GID %,

[edward@instructor ~]1$ id root
uid=0(root) gid=8(root) groups=0(root)
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M2, UID ZAEREE LAWE? AT LI MERAN & ZRedEn, F17F
fetc/login.defs U, FRATLABERIUTT NES. 230 E U T UID 1B,

# Min/max values for automatic uid selection in useradd
#

UID MIN 1000

UID MAX 60000

# System accounts

SYS UID MIN 201

SYS UID MAX 999

EE. WU R A root H P AT UEK,

X = P 5 BBHRAE A ete/passwd SCIFHT, ISR E—1 T2 — P IOER.,
173N TATFEL, A5k

(1) HFP4.

(2) i,

(3) HiF uID,

(4) HP GID,

(5) FFUiiMEe.

(6) FHPZKHR,

(7) %5% Shell #55%.

X BRI, BRI R passwd, [EILHIFSA R, h TR0, i
WeARA7 A /etc/shadow SCHEH. R, Jetc/passwd IS —ANFBENERSA, I x bR,

e 3.2 UG AT A P

useradd fir S HPRESIHI T, REERUNHIML—A UID F-QIE— MR R H %
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FIFIA AL, D T e L, U passwd A B P iC E R AR R
userdel 4> FSRMBRATF , M 2R P15 8 M etc/passwd FlHIR . 75 22 0E =02 ,
IA-r I R 42 1R F Sl
usermod fir & HIRIER C LAFERI L FOME B, BRI UID SRS E. . Usermod
A4 MR L% 3-1,

% 3-1 usermod S RYIEIN

® I WA
-u &% UID
g Eizpei sy
-G by NE g ESEN
-a Bl A-G A3, LB it g gl
- TN R
= B85 Shell
-L BiE
U FPRRRA o P

usermod 74>l useradd fi 2T =AM :
usermod | useradd -[option] username

BRI — ], 0.

useradd -M -s /sbin/nologin jess

EE: AP AR T-M &R, TGRSR AT K Bk, —#fr-s /sbin/nologin
AR

AT W, SR, TR passwd frA M HBEE R, IFSE root H
F, ATLLETE passwd RIS E 44 o HA B, HIGA R 2 2% S R
e B OB, 1 H R 2 A B .
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[root@instructor ~]# passwd jess

Changing password for user jess.

New password: =8#H123

BAD PASSWORD: The password is shorter than 8 characters
Retype new password: =@#123

passwd: all authentication tokens updated successfully.

LA, oot HIF IR jess BCEBERIN, BRIRAAN 8 N, (EHSRN]
PARIBEE . (BRI jess o F CABHUCGEEMT, AAUREAAATERD, TR,

[jess@instructor ~1$ passwd

Changing password for user jess.

Current password: ®ASEEE123

New password: BANFES 456

BAD PASSWORD: The password is shorter than 8 characters
passwd: Authentication token manipulation error

B 3.3 su-Y5sudo

FILMER “su -FIP4” YRR, VR su R -7, RARMEH <7, WPHGRH
i, REASHHSRPE—FE S, Shell FR5E, PINSREIERE AR YIS P -

“7, flhn
[root@instructor -]# su - edward
[edward@instructor ~1% pwd
/home/edward

TEA IR, B R B root FHPVESRARGE, TS P BOALR HEA I,
A BT ARSI EA TR root HIFBUTELL B 5EBURA oot I A T LA
1%, sudo AT LHRAL T IXHEAYIIRE.

5 su—r A, 1217 sudo fir 4 BIHI P AR EHIA A C RIS T B 50, Bk
J&, JTRIIAT sudo JETHIERAE . AR, PR R et ete/sudoer HHIEATRCE, —MBHfE
T visudo fiv 4 B . A —1T 0

## Allow root to run any commands anywhere
root ALL=(ALL) ALL
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BN FIRASHEE, root F P AT ATEAT 7 Baat PR a4 Rk, ol ARG s npT
TERESE T A FR, BN, RYER P edward {8 useradd a2 a2 (useradd 54
RN A root FHF AT LI ),

## Allow root to run any commands anywhere
root ALL=(ALL) ALL

edward ALL= /usr/sbin/useradd

EE: FE N eA LA BEY R R e,

XA, WA FH T edward £ useradd A E#NHT I, Bildn:
[edward@instructor ~]$ sudo wuseradd jack

We trust you have received the usual lecture from the local System
Administrator. It usually boils down to these three things:

#1) Respect the privacy of others.

#2) Think before you type.
#3) With great power comes great responsibility.

[sudo] password for edward: AR A edward METRHER B 6. T RS E Boo i P

BRIXFIBCE 73 CLASE, TE/ete/sudoer HId SRFLAAR I A2 . i, i n]
N wheel ZHAYRLEA H sudo BCE . WERABMEATZICE, JLRTHA %" A5 KR,

## Allows people in group wheel to run all commands
#%wheel ALL=(ALL) ALL

e LIRS, %3R4, wheel RIS AT LIEAEMIA BB TET A& RIS
P AT

S 3.4 PR

TEVE/ete/passwd B, A SCUEHES —ANFBONRIAL, S TN, R
TA7AE ete/shadow H1 o ASTHIOREMARSE— T ISCHRINES, DLSANAiss e s i s
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H/etc/passwd ALl /etc/shadow SCAFHRE—1 PARER— P RYBFRLE R, A8

|]'ess 1$6$u70PDQ2Q. yT9tk67$MOWyRNjwhhjSHeBeAJI0Q4cHNVZrz6NciuA:18365:0:99999:7:::

Ho 4% 9 B

(1) HP4.

(2) hn#gtt, 78 RHELS HBRINiH] SHA-512 PaAdaik,

(3) A EBEMRS AR (1970 4£ 1 7 1 HIFER ).

(4) BTy MERBORAEL

(5) BEARABOAL, BIELAUEIED.

(6) BT AT S HIY

(7) RGBSR (R 34 AT ASE S FH A RA80),

(8) Zftid ]

(9) WiEFE,

PSR R SO, SR B Rt IS E ] AN aE B
Gt A TIB M, WURFREE s, AT LUH chage #2 K44, chage #rd-fyH
VIR 3-2,

%32 chage SHIE ML
|

-
=

TR LR R U 3
R EREII N, #:08 YYYY-MM-DD
TR S T I
LR AT ONCLITR
FRAE SR R NE RO
SRR R E
BEHTORARGESIRE, EXAREL WETETER

Sl lE (2 ]E oA

H X LERIGT AT X ete/shadow SCIFNASFHATIERL, ##%=CaNTE
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chage [option] M4

BN, #&FH edward B2 E S

[root@instructor ~]# chage -1 edward

Last password change : Jan 26, 2020
Password expires 1 never
Password inactive ! never
Account expires i hever
Minimum number of days between password change 1 0

Maximum number of days between password change : 99999

Number of days of warning before password expires Y,

WERAEL ) edward RYEASAE 2021 4F 1 H 1 HiX K], WITFZEH-E gt
st

[root@instructor ~]# chage -E 2021-01-01 edward
[root@instructor ~]# chage -1 edward

Last password change : Jan 26, 2020
Password expires ! never
Password inactive ! never
Account expires : Jan 81, 2021
Minimum number of days between password change 0

Maximum number of days between password change ;99999

Number of days of warning before password expires : 7

N 3.5 #al

AT ARG SR BRI, HATRIRHRAER A Al UIA R — S, Aneld i -
—FE, HEIESHRER, RGN HIML 1 GID,

3.5.1 BHEKPE

(1) EB4L: AP CATIA— 2L
(2) BEhnge: A ER T LUIMAZ ML
REA(F R e ete/group SCPFHR, —FFR—MRIIIIEE., 1T X A
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Be, 3508
(1) #dA .
(2) REHE,
(3) ARSI

ER: SHFRE-AAFH, RAsHHRELRFAL N,

3.5.2 NIAGSATEIREA

AT UMEE A groupadd a2 IEEH AR, RGN E—A™ GID SRME—FRIFIREL .
-g VR FHEE GID, filin.

[root@instructor ~]# groupadd -g 2000 gpl
[root@instructor ~]# grep "gpl" /etc/group
gpl:x:2000:

groupdel AT EMIBRIFLARY, X FAFEWIN—a, IR A P 1) 32T
ANAT LA BRI Z AL

groupmod i8> I] LI LSRR FALIBUE R .

-n PRI TSR, Bilhn:

[root@instructor ~]# groupmod -n gp2 gpl
[root@instructor ~]# grep "gp2" /etc/group
gp2:x:2000:

-g WU TEARFARY GID, a0

[root@instructor ~]# groupmod -g 3000 gp2
[root@instructor ~]# grep "gp2" /etc/group
gp2:x:3000:

HIEI7ES 4 usermod M2 -g Fl-aG X PINEET, BN HFoR P ImA 2
41 (-g) MLGEMAERNIARHINZAL (-aG ). #lin.
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[root@instructor ~]# groupadd prod
[root@instructor ~]# useradd -g prod joe
[root@instructor ~]# id joe

uid=1014(joe) gid=3001(prod) groups=3001(prod)

i id A BRI joe I FEL T A2 prod R T
PREEfE -G 0, HEHFT joe DA test BEZH, FHHIH-aG HEIHE joe LB MATER N
A dev 4,

[root@instructor ~]# usermod -G test joe

[root@instructor ~]# id joe

uid=1014(joe) gid=3001(prod) groups=3001(prod),3003(test)
[root@instructor ~]# usermod -aG dev joe

[root@instructor ~]# id joe

uid=1014(joe) gid=3001(prod) groups=3001(prod),3002(dev),3003(test)

B 3.6 3t Shell 5{E%5 Shell

FH PG RGN, RS A, 2HU3E ¢ Shell 2 R4 5% Shell, il
B Shell, HUEMMIPERRGR, RELMHCHX NI —4> Shell 2145, BRI
DAITEIXA™ Shell FMEEHIEAT F C R FIIIAS, S8R S A AR E 55t Shell BHUE
B PRI — A Shell B (U017 Shell ), 3X4~ Shell £x4k7&5C Shell fiY—LEL75 ok
78

5 Shell HARESE Shell 7RO —Me M AR IBCE SRS —2
J2 profile X5 Fi—2E bashre UM, il 3 B E I B AER SRIHET TS
JaE— T RCE bR 1455 HAETERIE AR, XS X o 2 R P 4,

W% 33,
# 3-3 profile 5 bashrc ¥
U ¥ Ef
Jetc/profile SRRk, BB Shell H P ER S SO
Jetc/bashrc SRR, BRAESE Shell FH P #R SR S
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X % |
~/bash_profile XA P A
~/bashre XA AR

Jetc/profile J&FITAT P85k RGUHTERIAER SIS B A SC:, FEIXAN SO LT —Leh
LRSS, WISPATH. $USR. $SHOSTNAME . $HISTSIZE %, g —/ANIfg 2

H for JEF K% BT T/ete/profile.d/* sh 3L,

for i in /etc/profile.d/*.sh /etc/profile.d/sh.local ; do

if [ -r "$i" 1; then
if [ "${-#*i}" !'= "$-" ]; then
LMLt
else
. "$1i" >/dev/null
fi
fi
done

Jetc/profile.d HEHEXTHI( . B F . which Sy TR —LEMHmik &, HFlete/
profile U2 RS, IR ERIEARE MG
fete/bashre S TICEIN . BRESE, W2 B, filan, E—1l4 “net”.

# /etc/bashrc

# System wide functions and aliases
# Environment stuff goes in /etc/profile
alias net='ifconfig -a'

WESERUE, Tr2{dH] “source /etc/bashre” BFA B SCAFII N A EEH R 24 Hi ) Shell 21
i, ESCFR A BIAERK

[root@instructor ~]# source Jetc/bashrc
[root@instructor ~]# net
ens33: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
ether 00:0c:29:21:45:41 txgueuelen 1000 (Ethernet)
RX packets 1301 bytes 91608 (89.4 KiB)
RX errors @ dropped © overruns @ frame @
TX packets © bytes @ (0.0 B)
TX errors @ dropped © overruns © <carrier @ collisions ©

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536

inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid 0x10<host>
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loop txqueuelen 1000 (Local Loopback)

RX packets 36 bytes 3204 (3.1 KiB)

RX errors @ dropped © overruns @ frame 0

TX packets 36 bytes 3204 (3.1 KiB)

TX errors @ dropped 0 overruns O <carrier @ collisions 0

~/.bash_profile Fll~/.bashre FIVERVERDEF P, RIXIRASH P AR Bilin, A
Fedward ZSERGS, WY H M H T, FEBHESLH P AISPST A8 i, R T SE R,
1] DIAE/home/edward/ bashre 58 X UTF A :

# User specific environment
PATH="$HOME/.local/bin:$HOME/bin:$PATH"
cal

PS1="[\u\@\h \W]$'

export PATH PS1

P edward FRICESRRGENS, BRI T %

[root@instructor ~]# su - edward

April 2020 s
Su Mo Tu We Th Fr S —REm

12 3 4
5 6 7 8 910 11
12 13 14 15 16 17 18
19 20 21 FH 23 24 25
26 27 28 29 30

[edwardes:Bgor ~1%
MR A E AT LA/ home/edward/ bash_profile H1iE X, SURIE—HFER
WA PIFI R R GA FR SO ~/bash_logout Fll~/bash history, 4FH/ iR H
FGeRF, HJTIE SRR AFE bash_history 1, TWERIEHEAME S5 A bash_logout 34
o, MR PR H R GERT, AR TSR (RS540, #F/home/edward/.bash_logout
A “systemetl reboot -i” #4 5, MHIF edward IR VBRI, R4 HBIE,

B 3.7 kU

Linux RIS H FHARA TR T H CRIRR, il BERASIBERE AT P el dle:
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TR SCFE H SR TR EROBUR], nisin) B BN SCPFARXE R =By 0y, BISC
A NS, ST B RS HABA S 3 o SRl SCPFmT, X =R 5y
ABEAFRIFBR , P i H

3.7.1 N{HaIRR

TEIE A I RBRIGBEE Z AT, DB BRER . ] “Is 17 A nf RIZHAEAS
SCPFRORUR. CInSUR Hsr, WIRFZEREIA-d 1E550), .

?. 1 root root 0 Apr 17 21:44 file
DO O ®© 6 0 o0 (] (10}

RS FR T UIIANT -
O S, 7 HEREESrE, 47 AR AR,
@ UM ABUR.
@ A AR,
@ SCPHA AR
& CPHERAL
(O ELEiEEPNS
@ SR
SR
© Fa—ABiE .,
10 SR,
Her, v wo x 0BURERARIRBER . SURRE LI 34,

R34 BUIRHIENX

| R X STHFHIRZA Xt B SR AN
R— IR BN FIH H RN
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"R SIS S BRI
R S iRate [CESE ke
X— PR PAFHSCHE VI A 5
i S E R LA

(1) QERXISCHEAT wARR, W AR RT AR SO N A TIEE, R SCA B2 oA
BRA, ASRARMER, WZ5A X 2 H SRS ARIRR.
(2) XTFHZORUE, x RUERIRATEZEA (UHe3)) Hat, maEdT.

Tnar AT P AR A A AR U 0] | Bl H W87 AT R IR AL 2 H file
(S, A AP HHE root, edward BRRLR, SR AT file SCIF
PHTE AWE? BEETEN, RASHT “Permission denied” MIHE/R{EE .. FIfiRsD
BT R G2 AT AL T o 33X BE45 A 2 BT PRI/ 1) UID F GID BN ES . 1
P, RS file A A UID &5 edward ) UID, fEMURBIHAZ (T
root ), BESAANZ edward (¥ UID, SEASREREHIINA NS IORIR, %%, &F GID &
754 edward ) GID, R BRI (B root ), RICASREM A AL BB HAR .
WERT UL, edward J& T A A B 6y, THAG A By HA BBURBR , I edward ANFEXT file
ST A

3.7.2 REXHNR

W BT AR A T AR A AR D R sl A SR
T, YRBRANH T, ATRMEB) chmod fir A&, i AU

chmod [option].. [mode].. filename

LT -R, SRR RSP, ERDELGBIHRE R H S a8 AR
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mode 15773, AL FJLFf:

ulglola, MHIEAIAN. PIAA . HAWAFIFrA XIS .

Hf=, G I— R . IR — A RAE R B AR

rwxX, MRS BRI TR (TR, x AR EEEA . oy %
FAH TR e S EAFRIN , ASRxhie H s 1T HAETABR , WIHETHER 2wt
FISR MRS SCPERTAR, MR X, I F SR N A5 S A SR TRR (132, 5
FLBRANZ N ),

fn, RESCHE file FHHABA S R n—SAER, R] IR a2 -

chmod o+w file

Linux 4¢P IARESE I R BEIR Y, SRR HAo —Efl . 72— dEhEet,
BRI, BRI IR 3-5,
*3-5 MRHEFRIE

wm R Z#H I\ i # PR it Bf
- 100 4 AR
-w- 010 2 A BESHIR
001 1 HAPATBIR

000 0 TCAERTRUR

Wi, feb—Anfildh, dn] LB IR T A A S IR AR

chmod 646 file

3.73 EBAXGAEE

TERBEEMT , T2 SO ek H SR IE T B e &R . TEN S B R B, 2
BICA CHA N M CPEA” XWFRTEE . AT LA BIfE F chown FI chgrp iy
B
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chown A& EZA% U
chown [option] owner [.group ] filename

it {5H] chown #4453 file FUPHA NEHCH edward.

[root@instructor ~]# chown edward file
[root@instructor ~]# 1s -1 file
-rw-r--r--. 1 edward root 16 Apr 20 16:38 file

A S BABUC A AR DIRE. BN, PR3 file BIFIAAIBECH edward,

[root@instructor ~]# chown edward.edward file
[root@instructor ~]# 1s -1 file
-rw-r--r--. 1 edward edward 16 Apr 20 16:38 file

AT LA R-R 25, DABIH e A HSpHE TR R, filin:
chown -R edward.edward /share

{6 cherp %>, AT RBBCCIAERA A, HifEms=(an s .
chgrp [option] groupname filename

BN, Bk file2 (A 4LAEHCH bob.,

[root@instructor ~]# chgrp bob file2
[root@instructor ~]# 1s -1 file2
-rw-r--r--. 1 root bob 0 Apr 20 16:53 file2

S S EARRCR AT chown Air4xt file2 EHANA L.

chown .bob file2

ERE: XENA-A VT, mREIERE, WARKEHAABEN bob,

3.7.4 155kIXAR

BRI ABUR . A LASERFTHAARUERSL , ST = MFRRIRUR, XA R
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LT RSMNATIRE, ULEE 3-6.

F36 HERAUR

®OR % EA
SUID PAT A, R A A I AR
SGID B SR TS24k B S 21
t CRAIAL) Xt F S AT 5 NI P A REHIBR BT (¥ 01

IS AR TR XA TS (A ) R, YPEE T SUID AR
Ja, FRRPUTICCRS, PR E T SCHA AR By, MARHETE A SRR
Biln, passwd ApA gk E T SUID AR,

[root@instructor ~]# ls -1 /usr/bin/passwd
-rwsr-xr-x. 1 root root 34512 Aug 13 2018 (gAY EEE:

HAm P passwd Ar B A O EERDET, HSE B ete/shadow SCH, IS
ECAEH RS R SCE, TSR BURNG, Rt ZeRkAE W m, WA
SR A AR

—————————— . 1 root root 2548 Apr 20 00:47 /etc/shadow

R T AP, ] A AR IE S ete/shadow SO, (BHfSEAT LU &
WD, BOUREARIFNE? N KRS passwd A, RAMABBCEIL SR,

filan, FF edward {7 passwd i &ek A CIEERSET, 1] LI W/usr/bin/passwd 33X
AATRATSCOFRIA N B0 BT AR “s7, X SUID AR, it SUID 95 3,
4 edward fiiHH/usr/bin/passwd F5E BT, SEBRE IR/ usr/bin/passwd UG AL
FR (root) f&iit/etc/shaodw U4, MIAEHATHE (edward) HCHAIR, PIHATLAEIE
RGN

SGID —fHH T H%, TEHSE NN T3 (FH%) B, HIEHIFAES A3hdkk
SCHFMHIAA S0y, A EYoR, WA H SRS SGID AR, Filhn, %I dir B
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X E SGID R

[root@instructor ~]# chmod g+s dir
[root@instructor ~]# 1s -1d dir
drwxr-sr-x. 2 root root 6 Apr 22 04:00 dir

LERE, R dir HSRA A SRS, W die H SRR EY TS 2 R K

[root@instructor ~]# chgrp edward dir
[root@instructor ~]# touch dir/file
[root@instructor ~]# 1ls -1 dir/file
-rw-r--r--. 1 root edward 0 Apr 22 04:06 dir/file

t ORSIGAT ) WZE H SR, (H CHI SGID AN, ¢ BB B S5 ARRRY
MPFRRE “BE” A SRS, i T HANES, SO R e, X RAR—BIH T
NIEASR, Wiamp HFSRVHAB A B B ¢ AR BUNBEA ¢ BUR, L4
AL E/imp H SRR SIS BSOS Gy A w AR Do o TR 1R X
FERA, SCRT AT tp HABA By (53 340 ¢ SURIEATERP, it FATSCPEROHIA 4 T LA
TR /mp HESCE

drwxrwxrwt. 97 root root 8192 Apr 22 04:13 /tmp

Ph b =AM BRI EAE IR 1) x AR B, EATRRESERRR—FE, ATk
Fik, 75PE4 (SUID), 2 (SGID) Fil 1 (t), fHFHECERIAN, e S mA RAT i —
DA TIEE . BN, FRREL /ust/bin/passwd T HHA T SCEFRIRRR

[root@instructor ~]# ls -1 /usr/bin/passwd
-rwsr-xr-x. 1 root root 34512 Aug 13 2018 [ EFASOUISEERT

ISR P T SRIB RN 4755, Hih, 4 30K SUID,  HUEBUFRIfR . {HATSEEE
HEA—AEEN], Hi s BWELEFE X7 MATE, IR TSRS ? WAL
TE, WBAEZHA 4775, T 4655, HAL, it HEFEb AT LAKIW G TAUR S AAAERY
DU AR A TR, sk a N S PUTIZam 2 S5 — Rl =0, i
Tk UsT RKEM, WIESKRR X" AMELE, HARPTMRAAREER SR . Filan, #tmp
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HOHA NS 3 RS TA R 25452, U ¢ SUERMEHTR G FhF “T” 2m.

[root@instructor ~]# chmod o-x /tmp/
[root@instructor ~]# 1s -1d /tmp/
drwxrwxrwT. 97 root root 8192 Apr 22 04:27 /tmp/

D 3.8 s

ARFENG T I REHFAIRERIBE o ATV E A AR AU T B 08 s R
GEEATARAE, TR RTINS, WURXEA R E TAGR, Rt b T
FHP AT AR A AR, XA P . AR =3 Z RISE R

PG B AR fE fete/passwd 1, B0 (5 BAFf7E /ete/shadow HY, BEALE BAFEAE
fetc/group 1o XX =ANSRAEER A, BARTE Linux REEH AT LA IR A e
FrLRERAR, (ARG AT T HIE A Linux 2] DR IR,
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ACL 3434 #9va]
FRER SO R RAER SRR SN “PiEd” F1 “HAMN” =D SO Easi,

THO BE A R NFHA R, AR RS E AR 2 BN R 16 2R RIRBR TR, AR
IR FH P SRRSO I AN RIS AR, X213 ACL.

D 4.1 fscifistE ACL B

RHELS #3255, BRI ACL 331, {H7E R IIRIRA, 40 RHELS #1 RHEL6
FRIPARR, ARSERR S R G S ACL 3635, 5140, mT LM tune2fs A 47 extd
BRI R GRS A T ACL $ET
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[root@instructor ~]# tune2fs -1 /dev/sdbl
tune2fs 1.44.3 (10-July-2018)

Filesystem volume name: <none>

Last mounted on: <not available>

Filesystem UUID: 3dc08216-df88-49e2-b64c-abfdlb2ca534
Filesystem magic number: OxEF53

Filesystem revision #: 1 (dynamic)

Filesystem features: has_journal ext_attr resize_inode dir_index

G LI large file huge file dir nlink extra isize metadata csum
Defaitt mount options:  user vater act O UMM
MBS RS SR ACL IR, o] LI T ACL AR E . T LUE setfacl
A TS, [ getfacl Air S A BAR
RIS ACL AURAIE k. Filln, FX file SCFRE ACL AR, ZERAIFT jess
AL, B4 sale HAEEE, BEEATT:

[edward@instructor ~]$ setfacl -m u:jess:rw file
[edward@instructor ~]$ setfacl -m g:sale:r file

setfacl AR fRIHINY “m” IR EN, “v” HOH TR M4, g7 Wi
THEERATHAS . FFEEERE, R o7 30 g PEWUS EASIIEAARR - 2 B0
s WXESCPHIA AR 4B SR
wESEE, ] s file” frAAN, SABMBER 2T “+7 75,
-rw-rw-r--+ 1 edward edward @ Apr 23 03:52 file
WERABEA SRR B2 T —4> “+7 755, MBSO T ACL AR
XA TR getfacl A HARANY

[edward@instructor -]% getfacl file
# file: file

# owner: edward
# group: edward
USEr:: -
user:jess:rw-
group: : ri-
group:sale:r--
mask:: -
other::r--

it A

B =N EAR PO A PR . P NS R AIA A S0y, ATREAT 2% mask
XA EER], HSE mask 2% FURXS “SCHHEEHIP” “SUHIALL” F“SCFHEEY” &
EARIALBR i, 8 ER mask 4 HSRFTICE B
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[edward@instructor ~]1% setfacl -m m:r file
[edward@instructor ~]1% getfacl file

# file: file

# owner: edward

# group: edward

user;:r--

user:jess:rw- #effective:r--
group::r--

group:sale:r--

mask::r--

other::r--

AT mask 4% HSRATHOR T L, I FARYE mask (52 S, DU jess HAEIEER
file SCIF, PRI mask 25 H R T4 P A RGR

WA HOS A — D C ARSI R ACL AR, AT LA getfacl
2 LA AR 2O TR SCARRIRARR . BN, X newfile SCHFFN file ST EAHIR]Y

ACL R,

[edward@instructor —-]4% getfacl file | setfacl --set-file=- ng
[edward@instructor ~]$ getfacl newfile
# file: newfile

# owner: edward

# group: edward

user::rw-

User:jess:rw-

group: : rw-

group:sale:r--

mask: :ruw-

other::r--

1 FTEUET A

D 4.2 wtHBE ACL BUR

LA T RSO R R ACL AR, H SR RHRAS BSOS ACL AR
AIBEE ., A HoRBCE ACL AUBRITAPIRIER: BE#HIT ACL ARG EHA ACL AR,

1. REIBYI ACL 1R
AR e, ATLALGEIIE A H s BT SCFs . ACL AR . F5 28 2,
WERAAEE H SR 730K “x” BUR, WIEEHIRE 7 hE X7, WRFs.
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[root@instructor ~]# setfacl -R -m u:edward:rwX /rhel
[root@instructor ~]# cd /rhel

[root@instructor rhel]# getfacl test

# file: test

# owner: root

# group: root

user::rw-
user:edward:rw- o
group::r--

mask::rw-

other::r--

EE ISR E R E ACL AR, RA B AFAMNT XM & B 314K ACL
IR, TR T CHBRAT 24K ACL AR, #Flim, 424 /el B FHIL newtest
XA, RIAZXMLEA “+7 5, RAEEASRK ACL KR,

[root@instructor rhell# touch newtest
[root@instructor rhell# 1s -1

total ©

-rW-r--r--. 1 root root 0 Apr 23 17:27 newtest
-rw-rw-r--+ 1 root root @ Apr 23 17:25 test

2. RERIA ACL 1R

N Tk HSR s 7SO H SRR ACL AR, #5200 H SR iCEFRIA ACL AL
R FEEERE, BUA ACL AUPRMBEE 53U ali - H AR O Tk T ifx
—u, NI NER

B2 pro B H 5%, I HIMIZ H SRBCE I jess REMSARATERIA ACL AR

[root@instructor ~J]# setfacl -d -m u:jess:rwX /pro
[root@instructor ~]# getfacl /pro

getfacl: Removing leading '/' from absolute path names
# file: pro

# owner: root

# group: root

USer::rwx

group::r-x

other::r-x

default:user::rwx

default:user:jess:rwx

default:group::r-x

default:mask: : rwx

default:other::r-x

Te/pro HEN.— 4408 dir BT H S FI—1 444 file A53CF, JF4F ACL AUR,
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[root@instructor ~]# getfacl /pro/dir
getfacl: Removing leading '/' from absolute path names
# file: pro/dir

# owner: root

# group: root

user::rwx

user:jess:rwx

group::r-x

mask: : rwx

other::r-x

default:user::rwx
default:user:jess:rwx

default:group::r-x
default:mask::rwx
default:other::r-x

[root@instructor ~]# getfacl /pro/file

getfacl: Removing leading '/' from absolute path names
# file: pro/file

# owner: root

# group: root

user::rw-
user:jess:rwx #effective:rw-
group::r-x #effective:r--
mask::rw-

other::r--

DM jess, MiE/pro H b T2l MEE 730 fFal 1 H k.

[jess@instructor ~]$ mkdir /pro/jessdir

mkdir: cannot create directory ‘/pro/jessdir’: Permission denied
[jess@instructor ~]$ touch /pro/jessfile

touch: cannot touch '/pro/jessfile': Permission denied

SERLIRINY, PARHERIN ACL AUBRXFAC H A B AR o R T30
P H SRR
TENIA AN pro/dir FANE—ASH %, FiXi/pro/file SCIFHET T4m%H -

[jess@instructor prol$ mkdir /pro/dir/jessdir
[jess@instructor prol$ echo "hello jess" >> /pro/file
[jess@instructor prol$ cat /pro/file

hello jess

SERUERINNY, FRRUEBHERIN ACL B FSCAFIF H A0
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4.3 MEx ACL R

R — R U ScEE H st ) ACL AR, i “setfacl [-R] -b filename|
directoryname” 4> FT LA—UCHA SO H S i) ACL AR 4T MR . 7ELZ 5, (HH “Is
17 AN, 7 FFSEER T,

ISR ARNER LSS ACL BRACH , B “x” SR E TR Z= MR 4 H .

o, AnRA MRS P B9 ACL AR, TRMHE] “setfacl —x uname filename” ;
WERAEEMSFEE L ACL AR, WIRTRMEH] “setfacl —x g:name filename”

WRAEMREA RN ACL KR, WA LUdH] “setfacl -x d:u:name directoryname” ;
USRS EEMR H S A ERIA ACL AR, NIRTLABER] “setfacl k directory” .

D 4.4 AEuhes

YRR SO BRAE LA /L 2 2 27 SRR R I, ACL RS AVES IR, Tl
RFBCE ACL AR, T USR] —SCRal H S AR s AR o

setfacl A4 FHFI'E ACL AR, 1M getfacl iy HTAE ACL R, BRXi4h, H
ST AR E ACL AR, %t H Skt it B, A PRARRIIE 2 ——i& &S ACL AR
RSB BRIN ACL AR, X TR, 2458 H S FAFET SCIFRT, 30 24kRAC H 57 ACL
RUR, XFIEH, B 7SO s 1 H SR SR AR E M ACL AR, SXCEERIEHIEH I,
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B Linux ##E

JE

PR —HRIES, HAP AP TAES . HERERARLT . PID, IR —
AEEANIPATHILRRS . YIS MR AN P IETY, flte ™ R
Linux REUE LRV SHARAOCHI AR, ARERG TR AN LE N A, AR EREAgR
&, USRI AR RS B R s IR R AR Z AR

& Linux RGeH, HBA I P ARERgERE, WA bR i &4
BB . ZeREn] ISR BRIk AR, X — fURT Windows RGEA],

D 5. 1 R RS

P E AR, IR T (R BRSO — I EERR A 25
AR T — A IR TR SCE . ERR A b2 R] SRR E S . SRR
1 PID 55 B o WAZGE R IR PID SRARIEE R . PID 22— EfE, HR(EAC
RRG T LA RS ERR, AT LLE U proc/sys/kemel/pid_max SEORME R I
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BR. 7F RHEL8 R4, ZfEBINN 131072,

BRI A AWE? 76 Linux REeHT, i@ forkORGIA A8, X RG]
RSB AT, AT 0A 4 PID, Wil S =
[, PR RS RE—FERY S . PRS0, TR TR, It
exitORGPALIR N AT . SGHRBEN wait) R AR H TR E R, IR
AR, B 5-1 o TR A ar

fork( ) parent | wait( ) parent

process process

i

child exec( )
process process

exil( )

zombie

K 5-1 dERErAa A

WAEM RGP AL B, FiEZ P SUE R 2 P B 1 m AR5
BT TAE, AL SRR A2 MR R T TCBJefE % CPU IEZ % CPU
H, FERAIE]LS RS MEREAEET (R OGRS, HABIERR 2ol T2 R b7
ANFPRAS, XSRS E BRI HERAT state I, WHPRSA LT 5,

(1) TASK_RUNNING: #HFHETEBITEAEE TR A1 FEAT, top firdHh “S” 4
RIS, Hrp “R” RIGSIPIRE

top - 20:45:27 up 4 min, 1 user, load average: ©.63, ©.78, 0.37

Tasks: 351 total, 4 running, 347 sleeping, 0 stopped, 0 zombie

%Cpu(s): 1.7 us, 0.7 sy, 0.0 ni, 97.3 id, 0.0 wa, 0.0 hi, 0.3 si, 0.0 st
MiB Mem : 3758.6 total, 1461.9 free, 1500.1 used, 796.6 buff/cache
MiB Swap: 2048.0 total, 2048.0 free, 0.0 used. 1991.9 avail Mem

PID USER PR NI VIRT RES SHR S %CPU  %MEM TIME+ COMMAND

8012 root 20 © 2888852 163112 89664 S 1.3 4.2 0:08.13 gnome-shell
8789 root 20 0 64140 4984 3920(R] 0.7 0.1 0:00.19 top

(2) TASK_STOPPED: fF1FRZ, AbTFRRRASMHFRZE AR BT 10, BRIEm T
P& 1% SIGCONT {5 5k Eiz1T, N, [ “psjlgrep firefox” Ay B IFRRES, WA

/ 048 /



$E58
SELinuxiH#is

TR T BRI by 17 AR ).

[root@instructer -J# ps j | grep Tirefox __

B475 9889 9889 8475 pts/e 9301|T1 ] 0:81 susr/libeg/firefox/firefox

9009 9082 0009 8475 ptss@ 9381 TL 8  0:08 susr/lib64/firefox/firefox -contentproc -childID 1 -isForBrowser -boolPrefs 3@
2:8| -stringPrefs 288:36;b01495cf-P13b-42e2-b063-cdc609587a2c| -schedulerPrefs B981,2 -greomni Jusr/libed/firefox/omni.ja -appomni fusr/libé
4/firefox/browserfomni.ja -appdir fusr/lib64/firefox/browser 99089 tab

9803 9121 9889 8475 prsse 931 T1 8  8:88 fusr/libGa/firefoxs/firefox -contentproc -childID 2 -isForBrowser -boolPrefs 3@
2:8| -stringPrefs 288:36;b01495cf-813b-42e2-b063- cdcb0%5eTa2ec| -schedulerPrefs 8061,2 -greomni fusr/libb4/firefox/omni.ja -appomni fusr/libé
4/firefox/browserfomni.ja -appdir fusr/lib64/firefox/browser 9983 tab

(3) TASK_INTERRUPTIBLE: A IR, HARAS UL iRl TR 28,
SRS BDE, — BRIl RN AT PRS . RGPS SRR AL THmEHR
RAS, VIR N T SN LRI IR S A AR P ke S 18 (RS AGB A TSRS
ffHH ps B top Air S P AR RARZHFLTF0E “S” FORAPRE, Xl RRR .

TIME+ COMMAND

NI VIRT

E 2 5 %CPU %M
8789 root 20 [¢] 64140 4984 3920 0.7 8.1 0:05.26 top
1131 root 20 0 401624 30488 14148|S 0.3 0.8 0:00.45 tuned
8145 root 20 0 177712 29728 8216 |5 0.3 0.8 0:02.30 sssd_kcm
8470 root 20 0 522760 44388 30248 0.3 2 9:09.06 gnome-terminal-

(4) TASK_UNINTERRUPTIBLE: AnJHEICIRAS, A1 E—MEIRIREAR, &
REWARARS, WH SR VO, BN, RS NS R, 7E55RHE
BRI PR AN A T, S, XL T I F RGP IR — 20k, w2k

PEFEECRATRTNY, TR “D” RFRIXFMRES . [T ps v — BRI BIX SRR
AT R DORESHIERE , X B stress-ng J 1R T HARFU A 3% 1O 53K, SRIG A top
M PRBC AT “D” M,

3264 root 20 [°] 48144 2728 404[D] 25.2 0.1 0:82.36 stress-ng-hdd

(5) EXIT_ZOMBIE: fJURAS, M BEE o in, SRRSO AR IR B e
WA, R RS, EESGHIRE wait) RGTE I Ar i HERE iR
SR RIFA G (HARACHFERRESIL wait(), W HREE 758 UE S — HAL T

FURAS, KRR LSS FE PID, X HL PID A BRAY, DRI kb Bl Z r (e
PEFE, A T EURESERERBOR, XS 44N zomble (R, SB1TEHH] ps Aird
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PHGTA TR 27 B, XU RS

[root@promote ~]# ps aux |grep zomble

root 3926 0.0 0.0 4216 348 pts/2 S+ 22:03 0:00 ./zomble
root 3927 9.0 0.8 2] 0 pts/2 22:03 0:00 [zomble] <defunct=>

5.2 HAIE

VERRGAERLG, TETAE TS A G R LMESIHDUEE . Linux RG34
E A L AEAE IR, AN A AR R

£ RHEL8 RZ v — ket SR IR S T ——System Monitor, JXM&]
LRI THAEIT Windows RGP UL, WA 5-2 Bk,

Processes Resources File Systems Q = x

Process Name ~ User %CPU ID Memory | Disk read tota Disk write tot Disk read Disk write Priority
«racpi_thermal_pm root 0 125 N/A N/A N/A N/A N/A Very High
alsactl root 0 944  1400KiB N/A N/A N/A N/A Very Low
«rata_sff root 0 411 N/A N/A N/A N/A N/A Very High
Watd root 0 1164 2040KB 56.0KiB N/A N/A N/A Normal
<« at-spi2-registryd root 0 8044 78B.0KB N/A N/A N/A N/A Normal
‘¢ at-spi-bus-launcher root 0 8036 748.0KB N/A N/A N/A N/A Normal
< auditd root 0 899 660.0KB 136.0KiB 136.0 KiB N/A N/A High
& bash root 0 8499 1L7MB 472.0KB N/A N/A N/A Normal
< boltd root 0 2255 780.0KB 172.0KiB N/A N/A N/A Normal
i cpuhp/0 root 0 13 N/A N/A N/A N/A N/A Normal
< crond root 0 1151 8B4.0KB 124.0KiB N/A N/A N/A Normal
Licrypto root 0 24 N/A N/A N/A N/A N/A Very High
BEcupsd root 0 1120 14MiB 15MiB 12.0 KiB N/A N/A Normal
< dbus-daemon root 0 7935 15MiB N/A N/A N/A N/A Normal
< dbus-daemon root 0 8041 652.0KB N/A N/A N/A N/A Normal

End Process R

K] 52 System Monitor

FITFXAT A, BRASRIIE “Processes” VI, Hrpudf BARAHEREE . &
HARI A, SBIE ATz R EAE, Wil 5-3 B,
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BIELinuOHE

“gpat-spi2-re Properties Alt+Return
at-sprbu  Memory Maps Ctrl+M
< auditd Open Files Ctrl+0
Bbash Change Priority »
@ boltd Stop Ctrl+S
epuhp/0 Continue Ctrl+C
< crond End coeE
ierypto Kill Crl+K
Beupsd _—

K53 BEAANEERER AR

% T HifA “Resources” Al “File Systems” PNV, HH “Resources” VT T
WPERGUHR CPU B, NAFRTIRAIMZS TR, Wik 5-4 .

Processes Resources File Systems X

CPU History

S0 sezands 50 a0 Y 20 10

[ cPu 9.0%

Memory and Swap History

60 seconds 50 a0 30 20 10
Memory ® Swap
14 GiB (39.4%) of 3.7 GIB 0 bytes (0.0%) of 2.0 GiB
Network History
1O Kifss
512 bytesss
60 seconds 50 a0 30 0 0 =
Receiving 0 bytes/s Sending 0 bytes/s
Total Received 0 bytes Total Sent 0 bytes
« ”
K54 “Resources” T
“poe ” > > 2 —
File Systems” VLI H TS RGEMF R, WK 5-5 iR,
Processes Resources File Systems x
Device =  Directory Type Total Available Used
B /devisdal fboot xfs 11GB 887.7MB 175.5 ME (D 16%
{2y /dev/mapper/rhel-root ! xfs 18268 13368  5.0GE [ 27%

K 5-5 “File Systems” TU[
MR, FEAEINE TR EACRNHEDE SR TR, M2 kA E A EER, T
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KA G TR 2o

AN
g

1. ps @p

ZAA IR Process Status, B SCRELLT = Fgediifg =,

(1) UNIX #30, ATEDAU -7,

(2) BSD #%2, AUEAGEm I -7,

(3) GNU M=, ikl “-" Ik

ps T A F R IR, WURAHE @R, W FU S w7 M i i A
HIERR

[root@instructor ~]# ps
PID TTY TIME CMD
9312 pts/0 00:00:00 bash
9336 pts/0 00:00:00 ps

PID: H#ifET .

TTY: YHiEHIZSm .

TIME: izf7HH],

CMD: HEEAHK.

iR o bR A R XEE RS H AT A R IRBIANE . ZHT
$22 ps A AARREIRE, b T iEEGE TRRFENTRIDOGN, R IE =R RS R
B ISR (M58, R4 Linux R H O AT, X ik
FUE ).

2 5-1 50T UNIX AT 3 F AR

#*5-1 UNIX X TERINER

® I W B
- BORFTARRE, THRERI-A —HF
-u 7R 3L UID 1E userlist F1138H (13EF2
1 S K
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T |

Ki

NP 4EEN

! '
= [

BIRERE

R TCIER SRR

'
>

'
Hh

e R

-a L 7RB session leader #MIIFTA R

fFlan, eI “ps—aux” firA BN ITA R

ps -aux:
|USER PID sCPU sMEM VSZ RSS TTY STAT START TIME COMMAND

XL T B R, TR A W R E
USER: #EFEERHHA A

PID: b (FE-ef it 4> PPID ZHDRAR SRR ).
%CPU: 725 HIAY CPU H L.

%MEM: RS HINA Ao

VSZ: #FE S HIREIAAE (KB ),

RSS: #FE S HIFEIALE (KB ).

TTY: JERREHIZS, Ao, WRR 27,

STAT: RS,

START: #FRHibA& 5 SRl

TIME: #ERESEBRAE CPU RYMITE],

COMMAND: #FE#FK.

2 52 50T BSD AR AL
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= 5-2 BSD &\ T ERARIE

% I W EA
e SRFTERRE, I H ORI R
1 ET NS 2
f Doy ERE AR, R X )
a R ERLm R FTa R
j UL BSD il Ek i i

B, MAFFEARER T iFE, HH “ps " s BBALERM, HFH “ps
i7 ARSI FERZER, IR,

[root@instructor ~]# ps -j
PID PGID SID TTY TIME CMD
9312 9312 9312 pts/0 00:00:00 bash
11971 11971 9312 pts/0 00:00:00 sleep
11999 11999 9312 pts/0 00:00:00 ps
[root@instructor ~]1# ps ] |grep sleep
9312 11971 11971 9312 pts/0 12006 0 0:00 sleep 1000

#5350 T GNU A% 2T IR 2T

# 53 GNU B TERER

% IR W RA
--deselect BORFTARRE, DURERT N 1E0—FF
--userlist 7R 3L UID 1E userlist F1138H (13EF2
--pid 7 PID 1 pidlist 51 AR
—-sort TR

flan, FrEpar A R RN S A e HET R, TR RN AR, R
head fir2 BRI H iR +17,

[root@instructor ~]# ps aux --sort=%mem |head

USER PID %CPU %MEM VsZ RSS TTY STAT START TIME COMMAND

root 2 0.0 0.0 0] 07 S 18:34 0:00 [kthreadd]
root 3 0.0 0.0 0 0 ? I< 18:34 0:00 [rcu gpl

root 4 0.0 0.0 2] 0 ? I< 18:34  0:00 [rcu_par_gp]
root 6 0.0 0.0 2} 07 I< 18:34 0:00 [kworker/0:0H-kblockd]
root 8 0.0 0.0 [}} 0 ? I< 18:34 0:00 [mm_percpu_wq]
root 9 0.0 0.0 ] 0?2 S 18:34  0:00 [ksoftirqd/@]
root 10 0.0 0.0 [} 07 R 18:34 0:01 [rcu sched]
root 11 8.0 0.6 0 0?7 S 18:34 0:00 [migration/0]
root 12 0.0 0.0 [¢] 07 S 18:34 0:00 [watchdog/0]
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EE . AE%mem AR n b 7, R DLEFHEE,

UNERARRBURRE I AR L, T LMEB-o 32500, filan, HAEHH pid. ppid. comm iX
SAFEERER, PTLUMEHL R4,

[root@instructor ~]# ps -o pid,ppid,comm
PID PPID COMMAND
8354 8349 bash
8773 8354 ps

2. top %

top TSR RGUE B A S, B LIS BRI R R . top Ar Y
B AT LA AR ST SRR RS IO, ARSI S FTE. CPUL fF
M swap (55 BB HOMIEEAHFRER, TN FR.

top - ©2:57:32 up 6 min, 1 user, load average: 0.24, 0.64, ©.39

Tasks: 314 total, 2 running, 312 sleeping, 0 stopped, 0 zombie

%Cpu(s): 1.0 us, 1.7 sy, .0 ni, 97.e id, .0 wa, ©.e hi, 0.3 si, 0.e st
MiB Mem : 3758.6 total, 1926.4 free, 1219.5 used, 612.6 buff/cache

MiB Swap: 2048.0 total, 2048.0 free, 0.0 used. 2280.7 avail Mem

S  %CPU  %MEM TIME+ COMMAND
7984 root 20 © 2875400 158116 90280 S 1.0 4.1 0:06.06 gnome-shell
8530 root 20 0] 64124 4840 3948 R 1.0 0.1 0:01.25 top
8278 root 20 © 549472 36980 30472 S 0.7 1.0 0:00.48 vmtoolsd
8008 root 20 ® 262368 53396 37052 S 0.3 1.4 0:00.38 Xwayland
8474 root 20 ® 520984 43140 30360 S 0.3 1.1 0:01.26 gnome-terminal-
1 root 20 0 244640 13856 9024 S 0.0 0.4 0:02.28 systemd
2 root 20 e e [¢] 0 s 0.0 0.0 0:00.00 kthreadd

E i RO T AT E R A S AT TR R GTE e A
load average (“F44%13% ). load average HUEIA = AEUE, 70HIR 1 708k, 5 734A0 15
ORI T TAEREAR L AT LU w8 uptime v 2RI X AMELR
SRMI CPU MECA R, [HIFAESERFT CPU (IR, HIsAB A CPU (IR 2t
BEFRI TSGR . ok — TP 0 S (4 man uptime ), PGSR REAET
IBIPIRAS (R) BUSFRREEAL TAN AT rhHEIRIRAS (D) MHFRREL, BB A 1
4~ CPU, AR RORZSIUEAREIL 14>, WP TSR, IXRFE 5280/ CPU i
FRAKFRM, HUER D REMHRARZE , A CPU AT AR, B DRERY
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PR MUERF VO, JFBEATE CPU [igfT, (AT HEmE L, D RS2
POCEAPFR D, WER DRSS 2, SRR B AR, (HFEXFMEA
TG CPU S IABA R RCR T .
BATRIRRIRS ST, A 314 AR, Hoh 2 ANMEAEISAT, HARE AL TRk
B ATRA X CPU MfE .. #T “17 ST LIAE MRi R CPU ML, sk

HA—4>CPU, MR “Cpu0”,
%Cpu® : 1.7 us, 1.0 sy, 0.6 ni, 97.3 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st

us: JFEs(E] s ] CPU YA S

sy: WIZZSIE] & CPU IE 43 H,

ni: FIP R NSO e g iR S CPU IE 3 He.
id: CPU = H AL,

wa: AbF VO Z51FHY CPU 43I,

hi: FEFERE AT ARTE]

siz AETERCHIET b AITE

st: BEREAUAIL AT FH I

B UE R ERME R, BRI
PID: T,

USER: #HEEHHIA A,

PR: RS

NI: nice {H, Wi PR {f.,

VIRT: #E2 5 HIRREAL A

RES: A b PN AT o
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SHR: HLZ NI,

S: HFFRRAS.

® R: ETIRE.

® D: ANAJHPIBTHEIRIRAS .
® T: {FIIRA.

® S: HEHRIRES.

® 7. fERE.

%CPU: 5] CPU HHEIE 43 Ho

%MEM: i NI E ST

TIME+: #ERE3h2 HATMIER) CPU SR,

COMMAND: #FEZFK,

top A4 1 LAShAS B R FRAROCE B, BRIA 3 FPERRGRT—U, WTLMEHI-d 3551 4 5 X
BRI, top fiv& A% 2 i Y RTZS, AT IR Q BB T

3. pstree B4

pstree fir% AJ LLBEE—DIREAUEIR, RN TLIAE Linux REEPROFEREMEsty, W
TR,

[root@instructor ~]# pstree
systemd—NModemManager 2*[{ModemManager}]
—NetworkManager——2* [ {NetworkManager}]

—VGAuthService

—accounts-daemon 2*¥[{accounts-daemon}]
Halsactl

—atd

—auditd—[sedispatch

2*[{auditd}]
—avahi-daemon——avahi-daemon

—boltd 2*[{boltd}]
—colord 2*[{colord}]
—crond

—cupsd

—dbus -daemon——-{dbus -daemon}
—dnsmasq——dnsmasq
—firewalld {firewalld}
—fwupd 4*[{fwupd}]
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M TN RS, & BB h—E 5. AT 2I7E RHELS R4EH, systemd
PR HAPA ERERY 4K, X2 B PID 24 1 R (BEZKET systemd HYNES
/i.‘\

Je
TESLERA TR o

5.3 fEfhfaieirtEss

ZARER R, WA, —MESS AT U S — PRl A
fn, EREEFFE G2 S, M—MES .

[root@instructor ~]# ifconfig ens33 |grep inet

TEHLEEOUT, H—MESaony, 2B, HRIESATHIn, Lt
Bkt b TR AR, A LR ESE TR S &7 AP EE RisTT.

[root@instructor ~]# firefox &
[1] 8546

Bash Shell 23 MixJ5 GG AL — MBS, HAHE AR, FBHES3HE—4> PID.
i jobs e n] LU /RIS 513

[root@instructor ~]# jobs
[1]+ Running firefox &

" RPRRRGE D STBAIERL, “Running” Ho POIRIE(EIETT .

B35 ST LA FUR EBIRIOTSUETT, (0, LT frefox SRARERCHCLE R £ E AT
ATLMER “fe %1 (RIS, BOFE SR ) SR QB s )
Wit EeT

[root@instructor ~1# fg %1
firefox

/ 058 /



$E58
SELinuxiH#is

R, CYEiumest G, Wl DU Cul+Z HA SR SR EAEsl TR TS,
Qs 1 2 AT IEAE BT T firefox R

~Z
[1]+ Stopped firefox

I, firefox SRR, RZASH “Stopped”,
WFRARAESS BRI TIZES, FTLMETH “bg %17,

[root@instructor ~]# bg %1
[1]+ firefox &

WS, firefox MERERT DIRSEAE G 81T, A2 b 4R,

D 5.4 EBERRNE S

BIEAZA T A AR, VERMRGAETED,, AHHAT X IR T, i
MR IRE AR T R R
R 557 KRR R A RS AR, (552 —Fh
e AT, TLGE kill it EE R I E S [T “kill -1 AT A ]
S, W IRES AR 54,

*54 ELHES

S A it WA
1 SIGHUP ORI E S

9 SIGKILL SRATE

15 SIGTERM SERELLE

19 SIGSTOP i, SEE T Col+Z A A5
18 SIGCONT R IEAT
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kill Fir 2 HTEAS T

kill [f#5] pid
IREEH RN E S 15 FES 9 A5, MWIRARSETRE, WHAREL AT

e, AR, X HLE S — M vim R SO SRR X AR5

SHLAX I3
T Shell fir 47+, ] vim St aedi— 4400 sigls BSCHF, WAL NEIFOR
FF QR AR vim gwfids, JURHA w 20T ).
kill 15

W

FEHTIF—A> Shell &, HiA “kill -15 $(pidof vim)” J5, KBS RLEE vim SR 28f

BRI EE

[root@instructor ~]# vim sigl5
Vim: Caught deadly signal TERM
Vim: preserving files...

Vim: Finished.
Terminated

TR, vim HRRIENES 15 )5, SIEWLLERE, Hia R “Finished”

TR H, U vim A TITNIA SISO, RBT LAER TS, N

Z‘?‘Z,:Eo
TR, fEAATH M vim i dnis— 1420 sig S, AT .
kill 9
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FEFTHF—A~ Shell 431, HA “kill -9 $(pidof vim)” J5, KIS EIE ) vim S
WRATR NZE

Killed9

SHHFUCH vim AT TIT sig9 SRS, RIAREIER T TIPIFRI ~EE .

E325: ATTENTION
Found a swap file by the name ".sig9.swp"
owned by: root dated: Mon May 25 18:43:57 2020
file name: ~root/sig9
modified: no
user name: root host name: instructer
process ID: 4734
While opening file "sig9"
dated: Mon May 25 18:43:57 2020

(1) Another program may be editing the same file. If this is the case,
be careful not to end up with two different instances of the same
file when making changes. Quit, or continue with caution.

(2) An edit session for this file crashed.

If this is the case, use ":recover" or "vim -r sig9"

to recover the changes (see ":help recovery").

If you did this already, delete the swap file ".sig9.swp"
to avoid this message.

Swap file ".sig9.swp" already exists!
[0]pen Read-Only, (E)dit anyway, (R)ecover, (D)elete it, (Q)uit, (A)bort:

UL S HIE S 9 B, S35 T2 PERE, IR T Tt T “RIE”,
A=A — 1 swp S

ST 2R, BT LMEH killall #5444 FORX 2R A T4
B, flhn, httpd HERESP LA TR, A —JFsRA TR, FTLAEH] “killall -9 httpd”
U] httpd AR S TR AR A “ABE

FS WA DU TXMES AR, Bilan, @itAak 19155, iHE 6B 7Y firefox B
#1R577,
[root@instructor ~]# kill -19 %1

[1]+ Stopped firefox
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- 5.5 nice S

BUAER A E R G R4, SRS CPU MR g i 5z
1o MR E LR AR, PR “Pies” SRR TIREE

PR, it — 44 MAX_PRIO (%8 T SR C A BUATERN 0~139,

Ak 140 AMESESH . BeEBuh, i, Hh MO ARSR R 100~139 Al

SRS E 0~99, SRR e B TR S R

R LA RREIR SRR AL e, (ERT LA nice 14 renice A4 K=l ESCHT
PERRAIOE S T . X R B, nice (EAVRMIES, MEmafegi—4
A, el top A 4mF, ATRIBE] “PR” Hl “NI” XPIFIME, /-t sedt
(Priority ) il nice fE. il 5-6 FTLAF HHFRESEHAN nice HIIER

Higher Priority Lower Priority

o 1 2 3 95 96 97 98 99100 101102 137 138139
Sw"3“*'"“'“”"”“’|||| N BN L1

Real-time scheduling - Non Real-time scheduling

A o1 2 ... 20 ... 37 38 39
top display 'PR' r Al L1 | Ll

Obsolete Priority Ll L]

I I L]
-100 -99-98 -97 5 -4 -3 -2

111
1i0 1 2 37 38 39

Kl 5-6  HEFEILISZN nice (HKIDGH
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nice {HIVFEHRIN-20~19, HFHEUVN, FXBitedolm . 764 5-6 11, >4 nice {H
h-20 B, SR ARSI SR 100, 17 nice {4 19 B, XFRAGHEEHIE 139,
nice {E/248K HACHERER, BRUCH 0, WU, THA— bR, IZHiRERY nice (H
K 0. BN, UFTIT—HHY bash I, ] nice fir &4 4 HiHY nice (64 0.

[edward@instructor ~]$% bash
[edward@instructor ~]$ nice
¢}

TETFIRBTHEAEIS AT U] “nice -n #EFE4 7, Horn BT EILCHERL. F%
TERAYE, FAT root P AR LIRS nice (EIMHEERIGAAL, T35 HBETE 0 Bkt b3
BUE, FRN 19, R, Em P RIS CaR R BoR AR (BryaBor, fyedt
AR ) ARFETE-n VIR, FRIN nice (H 10, F1AN, FHE—A> vim ZfEasite.

[edward@instructor ~]$ nice vim file &

[1] 9092
[edward@instructor ~]$ ps -o pid,comm,nice
PID COMMAND NI
8788 bash 0]
9092 vim
9094 ps 0

X A EAE R RREA nice {ERY, ATLUEA “renice -n pid” 4. N, A& -
TAIF) vim 2t g AR TP nice (RS, A LU T ARG S o
[edward@instructor ~]$ renice -n 15 9092

9092 (process ID) old priority 10, new priority 15
[edward@instructor ~]$ ps -o pid,comm,nice

PID COMMAND NI
8788 bash 0
9092 vim
9123 ps 0

M TR REE I By, PRI R REAE nice (EIRIUERL, EESHILERE 15,
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B 5.6 Aung

AREENG T HREITHIING . REUE BT R A AE RGO , 5 R iR,
SR R TR R, EET K ps. top SEEFIEE R AT, RIS
BEp oI kill i AR AF SRR TR A AL B

PRy A S RIS R . RGP 5 A FH P ] LSS nice A2 F1 renice
AT XSRS R nice (B TIERR, BT LARESUEH AL
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FI A systemd EE RS

M RHEL7 ¥4, PID A 1 RUZEREREHE systemd FrfEs . B lepia HAbbREAY SRR .
i1t pstree AT AR AW, ATLIF S systemd SEEA ARG IYEE—NIEFE, systemd /4
RGNS A STTERGUR SIS RGP, THRIRGT RS 765~ systemd ZHT, J¢
TR Linux &4 P BRI init SR AEZ BTUZTIR 2R 58, PID O 1 AEREN SysV
init, ‘EAVERG | RGN EEIREMBNZIT, IR — RSN IRAIaAS, Gy
X SR RGHEBMZAICESS, RS IS HIRIA - ete/initd HSET . [FRE, init 847
IBATHONAIRES:, QNG 3 JEFAFIUE, G0 5 SRR R, [l MRS FEARIFIZON T itk
AWARAAR, e 3 FAIRERIE, TE800 5 FAIRERSCHIY. 7E RHELT f, X
LR S5 HBAAR systemd HIGARSSSATTHTE, #£ RHELS 1, 4R2{fiF systemd,

- 6.1 systemd ffr

systemd S Linux RFEHIIRGHIRSSEHLS, FTLANJEHEEE SysV init A, FfFiF
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G RRGEII R SIS systemd R THIT (unit) FMEE. Linux R
PR IRy BRI T, ATRARER] “systemetl -t help” 481 HBATCAL,
F 6-1 5T systemd H FHEIEAIC,

F6-1 systemd EFIHEAT

BTER BLEW BT R
i &:3: -5 service REiRS

BETET socket BRI EE T
PRI path ARG H S
HEH T .mount S RGEERUR
BT device PRI S
HAREIT target —4H systemd $.70
LT swap swap BEAEK swap SCHF

B BITHABCE ST, FATTHCE SR LA 62,
*6-2 BREEXHEHER

BB HFRERE i:: I

fust/lib/systemd/system 5 RPM S0 RATT systemd S703CHF
/run/systemd/system TEBATHT OISR E SO, e T3 —A
fetc/systemd/system AOUE TR QIR TR E ST, R SE T A

D 6.2 #ijH systemctl A APEA HBfE

systemetl 4 HRE TSP HTC, FE5>T systemetl A4 201, SCEAHHHT
ARG RBE L LT systemd (RHELS RS HERINZSE ) NZRERRUAR .

[root@instructor ~]# systemctl --version
systemd 239

ALAIEH, RHELS REHBRINESE T systemd, FHHIRASN 239,
UnERARS S T IEAES T ERTT, TTLAME “systemctl list-units” 4. QN5 HAHA:
BIRSHoo, ATk “- -type=service” £,
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UNIT LOAD ACTIVE SUB DESCRIPTION

accounts-daemon.service loaded active running Accounts Service

alsa-state.service loaded active running Manage Sound Card State (restore and store)
atd.service loaded active running Job spooling tools

auditd.service loaded active running Security Auditing Service
avahi-daemon.service loaded active running Avahi mDNS/DNS-SD Stack

bolt.service loaded active running Thunderbolt system service

colord.service loaded active running Manage, Install and Generate Color Profiles
crond.service loaded active running Command Scheduler

cups.service loaded active running CUPS Scheduler

dbus.service loaded active running D-Bus System Message Bus
dracut-shutdown.service loaded active exited Restore /run/initramfs on shutdown
firewalld.service loaded active running firewalld - dynamic firewall daemon
fwupd.service loaded active running Firmware update daemon

gdm.service loaded active running GNOME Display Manager

22635 T “systemetl list-units” #F24H FEL

*6-3

“systemctl list-units” &I FEL

F OB i B

UNIT HICHR

LOAD OB E SR A R AR,
ACTIVE O BT EIRES
SUB RGBTSR
DESCRIPTION B TAR

ERIAHITC A B AR BCE, ATLA T i

systemctl list-unit-files

UNIT FILE

STATE

proc-sys-fs-binfmt misc

.automount

static

- .mount
boot.mount

dev-hugepages.mount
dev-mqueue.mount
prec-fs-nfsd.mount

proc-sys-fs-binfmt misc.mount
sys-fs-fuse-connections.mount
sys-kernel-config.mount
sys-kernel-debug.mount
tmp.mount
var-lib-machines.mount

generated
generated
static
static
static
static
static
static
static
static
static
static

var-lib-nfs-rpc_pipefs.mount
cups.path
systemd-ask-password-console.path
systemd-ask-password-plymouth.path
systemd-ask-password-wall.path

static
static
static

session-2.scope
session-cl.scope

transient
transient

accounts-daemon.service
alsa-restore.service
alsa-state.service
anaconda-direct.service
anaconda-nm-config.service
anaconda-noshell.service
anaconda-pre.service
anaconda-shell@.service
anaconda-sshd.service
anaconda-tmux@.service
anaconda.service
arp-ethers.service

static
static
static
static
static
static
static
static
static
static
disabled
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Hith A “STATE” 1], Horpvadf sty —AMH.

(1) enabled: FIRIZHICIE FUTFHLIBRINE 3.

(2) disabled: FIRIZPITIE FUTFHLERIAANIE S,

(3) static: FIRIZPITAREA AN, (HRT LU HALSRTTHHIS
HAE A A SRR S5 0T, nIEHILL R s

systemctl --failed --type=service

SR EAFR RS SRR, rTRMEHIL R i

systemctl status name.service

Filtn, 2% sshd.service B SHPIRES .

[root@instructor ~]# systemctl status sshd
sshd.service - OpenSSH server daemon
Loaded: loaded (/usr/lib/systemd/system/sshd.service; enabled; vendor preset: enabled)
Active: since Wed 2020-06-24 16:32:08 CST; 26min ago
Docs: man:sshd(8)
man:sshd _config(s)
Main PID: 1282 (sshd)
Tasks: 1 (limit: 23872)
Memory: 2.3M
CGroup: /system.slice/sshd.service
L1282 /usr/sbin/sshd -D -oCiphers=aes256-gcm@openssh.com, chacha20-polyl305@openssh.com

Jun 24 16:32:08 instructor systemd[1]: Starting OpenSSH server daemon...
Jun 24 16:32:08 instructor sshd[1282]: Server listening on 0.0.0.8 port 22.
Jun 24 16:32:08 instructor sshd[1282]: Server listening on :: port 22.

Jun 24 16:32:08 instructor systemd[1]: Started OpenSSH server daemon.

F6-4 3T “systemctl status” A2 B,

#6-4 “systemctl status” SSHIMILHFEL

F R i B v
Loaded FICRMBINE, SIS A BRI TR R AUE S
Active JIRZS BT A5 IEAEIBAT A RIS T

Main PID JI551 PID
CGroup A% CGroup 52

RS — MRS HIT, ATRMEHILI N 4

systemctl start name.service
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B IE— MRS ST, AT 4

systemctl stop name.service

A — MRS HTT, WML s

systemctl restart name.service

BEHHTNE— MRS T, ALMELA T

systemctl reload name.service

FHURERE B— MRS 5, Al LMEHILL A4

systemctl enabled name.service

& %A A etc/systemd/system/multi-user.target. wants/name.service ] 2 2 4% 4% 3|
/lib/systemd/system/name.service, 41, T vsfipd.service ft 4 ¥ 70, #H Z a4

[root@instructor ~]# systemctl enable wvsftpd
Created symlink /etc/systemd/system/multi-user.target.wants/vsftpd.service - /usr/lib/systemd/system/vsftpd.service.

L ABIHRHA IS 0T, AL T i

systemctl disable name.service

AIE, RGEFOTRELERE TAHE RIS, U network 1 NetworkManager, 4 1 Bjj1E
EAND I E M RIIRS, ATLEEA N, R

systemctl mask name.service

EE: ZaA 4 Hletc/systemd/system/name.service Bl 2 — M8 1 /devmull By 25 8% 4 SC
R, ZA AR ST b AL systemd To kIR BUR 2% 0 S ST R B S

FABMRERGER, TLMER LR 4

systemctl unmask name.service
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FOHTMEBSGE RCE S, TR

systemctl daemon-reload

- 6.3 FH target. unit FHPEAFIREE

TERHI RHEL RGeH7E X T —4Hiaf 74900 (runlevel ), Zir5h 0~6, HRGUEHLR
JEFRFERRBT T . AR TN T ER SIS IAAR U Eetc/re.d HSRIGTHIT

drwxr-xr-x. 2 root root 87 Apr 19 23:34 init.d
drwxr-xr-x. 2 root root 62 Mar 6 02:01 rco.d
drwxr-xr-x. 2 root root 62 Mar 6 02:01 rcl.d
drwxr-xr-x. 2 root root 62 Mar 6 02:01 rc2.d
drwxr-xr-x. 2 root root 62 Mar 6 02:01 rc3.d
drwxr-xr-x. 2 root root 62 Mar 6 02:01 rc4.d
drwxr-xr-x. 2 root root 62 Mar 6 02:01 rc5.d
drwxr-xr-x. 2 6

root root 62 Mar 02:01 rc6.d

B, AL 3 0, BATE re3.d HP PR &R . A RHELT JFHf, 1217
GO systemd #9 target FPE ((EIZHARAT LA init fir kU805, H
PR, A EIREERR A %2 ).

target FAITIE LA target ¥ RALERAISCIF, target T EEE H A RE KO R —
2 systemd HICHHATE—AL, ZRINGIT, target BATTIMLT-ERA PRSI THS], J Tk
P TIIEICR, 3R 6-5 W ENTHET TR,

= 6-5 BEITLRAS target BT

iE 1T & Al target BT o’
0 poweroff target FH
1 rescue.target Eie e
2 multi-user.target ERERLIIEZ;F Il ="
3 multi-user.target FREFI 2
4 multi-user.target FRFRI 2
5 graphical target S 2 F P R
6 reboot.target GRS
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EE . EFRAN Linux 2% 9 7 DL 1T runlevel 44 & & % AT IF 781 F th 35 4T
T Ao

N EAERE BN target, ATLAMEHILA T 4>

systemctl get-default

BRI target, AL R4

systemctl set-default name.target

AR MR AEHY target, AT LUME LA R

systemctl isolate name.target

EE: FFAEFTH W target B TTAD T UE A isolate A1, U R BB F] BT ELE X
1 i A Allowlsolate=yes #Y target, fil4n, #ita4 “systemctl cat multi-usertarget” &%
multi-user.target # B2, & SCHF 2%

[Unit]

Description=Multi-User System
Documentation=man:systemd.special(7)
Requires=basic.target

Conflicts=rescue.service rescue.target
After=basic.target rescue.service rescue.target

M cryptsetup.target FLICHL &SP IA X —55H , Y53 cryptsetup.target 23k
W, R TR,

[root@instructor ~]# systemctl isolate cryptsetup.target
Failed to start cryptsetup.target: Operation refused, unit may not be isolated.

ZHHRENT, target BITHY T H AN — Tl ATE . USRS A target
FST L SR EATT, WA multi-user.target FOT-HAMRLTT, W] MBI T s>
HAVEBGRITNES )
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[root@instructor ~]# systemctl list-dependencies multi-user.target

multi-user.target
atd.service
auditd.service
avahi-daemon.service
crond.service
cups.path
dbus.service
dnf-makecache.timer
firewalld.service

® [—irgbalance.service

AR A TR SR AR S, YREZ TS/ T Active IRZS; WNSRA AR
B 55, WFRFEZHTC Y RTALTF Inactive HRZS.
UNARARHLE 2RI target FOTHEM, PTLUIMA “—reverse” 1,

[root@instructor ~]# systemctl list-dependencies multi-user.target --reverse
multi-user.target
Lgraphical.target

I AYZE R /R multi-user.target § graphical.target 5.

6.4 HyuldEAT

TE 6.2 BT, BITIATHCE SO, IZBCE SO T systemd S ANAJE X
AT, AT SR ITTRCE SN, RGBTSR S CC B
T, oo A CHTTRCE S,

systemd ERIAM Jetc/systemd/system FPHEEHRECE SO, AR H PR 4R
S, HAB I /ust/lib/systemd/system H 3. R : AN EHEE M ust/lib/systemd/system H?
FIRCE SO, AnRFFEAERL, W LI ete/systemd/system H 5% F 17,

6.4.1 SEAENHHEIH

BATTRCE ST LI i AT g o B, AT LUEH “systemetl cat” A& A A R
JUHCE SR ZS . N, A7 sshd.service RS BTt & SCIAHINES
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[root@instructor ~]# systemctl cat sshd.service

[Unit]

Description=0penSSH server daemon
Documentation=man:sshd(8) man:sshd config(5)
After=network.target sshd-keygen.target
Wants=sshd-keygen.target

[Service]

Type=notify
EnvironmentFile=-/etc/crypto-policies/back-ends/opensshserver.config
EnvironmentFile=-/etc/sysconfig/sshd

ExecStart=/usr/sbin/sshd -D $0PTIONS $CRYPTO POLICY
ExecReload=/bin/kill -HUP $MAINPID

KillMode=process

Restart=on-failure

RestartSec=42s

[Install]
WantedBy=multi-user.target

BB SN 22 f[Unit] L [Service] . [Install[iX =/ NEBGSHAR, R4 B
VR RIG RN

[Unit] Bty PO i 2l BSOS — N Bee de, ISR SCoT, 85 SoThr T i
EHABPITHRIOCR S . 3 6-6 5 T [Unit] Be& b LAY EL

#66 [Unitl iR EAFER

F B mooR
Description WZ TG R
Documentation 51 FRISCRE IR
Afier TESCATTHIRBIINFE, After HHRERIBITRFNGE, HHTHITS GETFIHE). Before F1 After B
AR D
Requires PRIRAOC R, W Requires HHEE IEATTRBERINES), WM ATEHICTREAS)
Wants (HE# FIAOCER, WA Wants HHHEE ISR ICRBERTIAZN, 2R 25T TR 5
Conflicts PRI, Conflicts HRiE I TCARE S AT BT RINIZAT
& After £ Before 2650 F T VL8 £ 7080 & 30 L7, Requires f7 Wants 3% 50 f| T35

N T EERE, LA sshd.service RSSHITHE E SCAFH ARO[ Unit | Beyg A HHE T8

[Unit]

Description=0penSSH server daemon
Documentation=man:sshd(8) man:sshd config(5)
After=network.target sshd-keygen.target
Wants=sshd-keygen.target
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Description f& X% k55 PAICHI T 245 o T T After, [R5 %5 network. target
F1 sshd-keygen.target iIX P~ EICIA S IIJ5, sshd.service HIUA RENS)S 5, Wants $5 %
TEARC R, XU sshd-keygen.target FRICAREM IG5, 252N sshd.service

) Eife
[Service] Bt T5 U THEE RS FRIC Ul 5l L 151155 3 6-7 FIH T [Service] Bz
LB
R 6-7 [ServicelErEIRPENHIFER
F R i T
TE SRR R B2 Y
Type=simple (BRIMED: T ExecStart #85EMIfn4, JAZNFUFE
Type=forking: LA fork 77 ZIRAETFHAR, IRAESERUG SCHFZR H
Type Type=oneshot: -5 simple Z¥fbl, {HJG4LHITLUAE YFTFHE H G FHET
Type=dbus: 5 simple 2B, (HJSLEHTCUAUE T B3R D-BUS 44F) )5 BT
Type=notify: 5 simple M), {H)54EHITTUATEEI sd_notify()BR AR IBEITH B2 /51
A3l
ExecStart FiE B0 BN BT B i 2 BURIA
ExecStop e BT LI EEAT I i 2 BUHIA
ExecReload 678 BT T INARIN EAT R A S B A
ExecStartPre FEE B2 B T BT BT i 2 BUA
ExecStartPost T S B2 B T G BT 1 2 BRI
ExecStopPost TR BT Bt SR BT A 2 B A
Environment FRE A

[AJEE, LI sshd.service Fit'E S Y [Service|BeygH R B P BB LA FBL .

[Service]

Type=notify
EnvironmentFile=-/etc/crypto-policies/back-ends/opensshserver.config
EnvironmentFile=-/etc/sysconfig/sshd

ExecStart=/usr/sbin/sshd -D $OPTIONS $CRYPTO_POLICY
ExecReload=/bin/kill -HUP $MAINPID

KillMode=process

Restart=on-failure

RestartSec=42s

M “systemctl start sshd.service” A, HSZBREEGZB A ExecStart iX—FB¢

FTsE LR . ExecStart BT “/ust/sbin/sshd -D SOPTIONS $CRYPTO POLICY” 4>
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Hrr, $OPTIONS FI$SCRYPTO POLICY Wi~ H WifT EnvironmentFile Hf{7AEH:

EnvironmentFile “FEAYDIAERT Environment 2581, & Ll SCAS SO BOABEAE B 41
O HEF ATBES KB EnvironmentFile DL “-" FFSAERNRTE ., DX Fm )5 H IS FARATT:
e, WIABEBGZSC:, RIS AZC ST R E AR R KillMode Bt /R i 45 diiR
%o WA process, WAYFHAFEFIERE, THHA sshd FHEFHAAAG . Restart F-BHIF
FeE RS R . PORSESCRITE, R AEHE SRS . WRJE on-failure, WY
Feless R AET RSB A CRIERR ) SHHIZIRS .

B fe— ML B BE Y A [Install ], HAp 4% systemetl enable Fl systemetl disable 4>t
R TT 2 S B e ILAHE: WantedBy 7B, FORIZIRSLEELEMRA target T
WantedBy=multi-user.target 771 sshd.service 55 HUTL 4 (F multi-user.target o XHEN
fHAfHH “systemctl enable sshd.service” #r4-ff, ZGi4s H BlifE/etc/systemd/system H3E T
% multi-user.target.wants ¥ H St @IHE— %K sshdservice MRREEESCHF, If48 1w
/ust/lib/systemd/system/sshd.service, I F 7R

[root@instructor ~]# systemctl enable sshd.service
Created symlink /etc/systemd/system/multi-user.target.wants/sshd.service - /usr/lib/systemd/system/sshd.service

WA “systemetl disable sshd.service” 4>, WISMBRZAREE S, WFFIR,

[root@instructor ~]# systemctl disable sshd.service
Removed /etc/systemd/system/multi-user.target.wants/sshd.service

A5 sshd.service IXMIRSS, FEAHDHE 1 IRS SoCBCE SN, IRAA L5
HARES A BEIN] : target FRITAYICE SCIF SO MFLE N Z5WE? AT LLE ST “systemetl cat
multi-user.target” AT 25 A multi-user.target FOTHIELE SCE, WITFFTR,

[Unit]

Description=Multi-User System
Documentation=man:systemd.special (7)
Requires=basic.target

Conflicts=rescue.service rescue.target
After=basic.target rescue.service rescue.target
AllowIsolate=yes
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Requires 7Bt/ 8)) multi-user.target B, WJ05E)JH ) basic.target, [KI°A Requires J&
SRR TBL, Conflicts “HZRTBE, WIS rescue.service Fl rescue.target 1E7FizTT, N
multi-user.target $EANAEIZT T, After F-Bt#/R HA basic.target, rescue.service Fll rescue.target
WA, multi-usertarget 4 2X)H 8l (After FEEERASER T, FARKIICR ),
Allowlsolate=yes {21 DAf#i | “systemctl isolate multi-user.target” fiy4 Y4 3] multi-

user.target,

6.42 BEMNPEENXHF

RGUE PO —BH TR H W B 2 CRCE SR —I& A L—sFritie, — Xt
EAAAERIIRSS BB 2 LRIIRS TS 8080 TGS TRIFE ), REEREART LA
FE S systemd AYEATCHC B SO, R ESBREAS o

1. BEMRS

AGUE BRI —ETIRST I, 52 A SCHRITRCE SO F . A, eSS RCE S 2
BT, 52N F 58 SRR S AR SR TSI %A TSRl DURIAIA SO sl - rT AT Y
SCPR, HE TR, FREA root FH P B 1 ete/systemd/system H 5% T AIEEAITRCE SO, I
IR EA IERRRR.

RN N RBPEDHE . RO R ERA A A1 444 example.service [
0, ZIRSHITE—ANETT  “shalsum /deviull” A& IRIAS . Rl H 2 HCE
SNBSS . BALRITE

(1) A% example.service IR 55 AR SC,

touch /etc/systemd/system/example.service
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(2) #%FA example.service FINE .

[root@instructor system]# cat example.service
[Unit]
Description=example.service

[Service]
ExecStart=/usr/bin/bash -c "/usr/bin/shalsum /dev/zero"
Restart=on-failure

[Install]
WantedBy=multi-user.target

(3) gwi5ERnE, AR, 551817 “systemctl daemod-reload” fip4-il: systemd 3
FESEHOHTC B S

(4) HJrfdH “systemctl start example.service” 4 4l example.service JR55FAIT,

] top AT AT LI A ) shalsum HERE, 40 F R

PID USER PR NI VIRT RES SHR S %CPU  %MEM TIME+ COMMAND
8730 root 20 0 18640 1644 1368 R 96.4 0.0 6:25.47 shalsum

2. FRIANEEXH

A B IRSS H TSR, T AE S A e SRS, systemd
BRI R G2 IR 55 IO B ST E /ust/lib/systemd/system 5% T o 3 LR E— T,
U EE B E SO, REE R ust/lib/systemd/system  H 5% R NS TG,
AR A A S S BSOS A ete/systemd/system H ST

YA BRI IR E SOOI XTI TAB BN, #1802 2 1 S e fete/systemd/
system H ¢ T # —4F Hk, WMAREMRSFHIC, Wiak4 H/ete/systemd/systemd/name.
service.d/, " name.service.d W LIEHR BN IR ST 247 HE Tk, TERIA-BIEY H 5%
R A E ECE S, R, A CBCE S AL, conf VE NG44 . T IHIHE
BRI T 2 L) example.service RS HC & SR Qal ™ e BIA 1A R 55 e & SC
Sk

izl example.service iR, i top fir4 Al LIZE AR S5 1A CPU IR TR
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(FRZMRS581T T “shalsum /devizero” 54> ). FILAETY JRECE SCARHZIR S BRI
i H CPU BRI E 3 L. BT
(1) f¥/etc/systemd/system H 5% MEES K example.service.d 1T H3%.

[root@instructor ~]# cd /etc/systemd/system
[root@instructor system]# mkdir example.service.d

(2) #EA example.service.d H3¥, B4 4 LimitCPU.conf (4 RS SCH:, HE
ﬂnTD

[Service]
CPUQuota=30%

CPUQuota K7 AR CPU INTHIBCAT ., BEN 30% MR St G a]
1) 30% ( LIBAAS CPU [ 100% M4 ),

(3) BB G, HAT “systemctl daemod-reload” #i2-il: systemd JS2HCH AT B S04

(4) i top M AIIELS S, K P shalsum JEREAY CPU (%R M 30%, WF
Ji7R o

PID USER PR NI VIRT RES SHR S %CPU  S%MEM TIME+ COMMAND

3223 root 20 0 18640 1744 1464 R 30.06 0.0 2:28.24 shalsum

BN 6.5 Awihag

AENR T AR T — D ——systemd . TUEITAHAGERRVICHR, BT
EHAG RIS IC, WK POTA IS oG, HbRoo, oo, BH7HoeE,
VERARGAE BT, , AR R AR LA TTR S, Rl 2RI systemet] fifr XX 26 T

PATE R

/ 078 /



&7 =
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7 RHELS #4¢H, BRI BERIZRAYJIR 5572 NetworkManager. “EJe— a4
TSP R . oI R TCER IR A LSRR T LA FA I NetworkManager I
B, BRGNS, ZRIMUAR I network scripts 78 RHELS H LA 30 RE, T HfE
BZHIRMA, E5EH) ifefg 28R A IC & SCIEMR IBAFETE o A 55 5 5 DR g 41
NetworkManager /I35 S HAR ML) nmeli Aiv ST BIRLS, b S T B B LA 55 B

D 7.1 s A

ERUAS LB E RGO A1 44 1 ethx, x ARRMZEIE IS4, U eth0 F03R
RG0UA SE RN BNNEE— LS. I RHELT JFR, REGETRAMER . PCI Bk
PF S A s 2R B Sl N B i o (BT LI E R GE, ] udev s
PRI BB A4

TE 64 FLRGEH, RIZEHE T BIAAPRIPITMLAR,  S—RRo R R2e 4 AL,
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® LLKM: en.
. WLAN: Wlo
® WWAN: ww,

S rE R ER AL RE BBk PCT iR AR MO A BRI E

® ON: fRFEMEF KA, NFREIFH, Wol.

® SN: MERIIER LS, NRRHE T, W2,

® x: ERLMPEHE MAC sk, {H RHELS HERAAE XA, BRI R
fRIE

® pMsN: EALTHHE N e M I3, 10 wipds0.

D 7.2 A nmcli A4 PR L

nmcli 774 NetworkManager $2{IEH AT T BE T H o A nmeli 74> 1T PATERU )
Ry E TAE, Jf HIRCE (S S K AR EFE ete/sysconfig/etwork-scripts H sEH1,

R RIS nmeli 742 nmeli device 1 nmeli connection

FIH nmeli device (#5524 nmeli dev ) A2 A LIS RG] MRS, Zans>
AT HRINARZ S0, A status, show. set, connect, disconnect, modify. delete %5,

BN, A A P2 RPRA .

[root@instructor ~]# nmcli device status

DEVICE TYPE STATE CONNECTION
ens33 ethernet connected ens33
virbre bridge connected virbre

lo loopback wunmanaged --
virbr@-nic tun unmanaged --

EE: WwRCNRTIRE S EE,

AT E SUFE nmeli connection (85 4 nmeli con ) i I, EREBAZINIISEH

show. up. down. add. modify. detele,
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(1) &R P 2

[root@instructor ~]# nmcli connection show

NAME uuID TYPE DEVICE
ens33 95-74137e775824 ethernet ens33
virbre 83f7-7857ad8cc5de bridge virbr@

NAME SRR MZRZGER D, HARBR AR, (TRl LG 2%, 3
i) —fTa] AR — AL TR SRS . AR ARSI s s, F2ds-active LET
(2) JMER BB

[root@instructor ~]# nmcli connection add con-name newcon ifname ens33 type ethernet ipv4.addresses 172.25.0.1/24 \

> ipv4.gateway 172.25.0.254
Connection 'newcon' (dbc4c@6b-4ce®-4c0a-9a67-6871e665ebcOd) successfully added.

JH{di add WIS ens33 USHI44 4 newcon HFNEZEIHEE TP Mk A oG,
H, con-name JEFEEFTEFEAFRIISEL, ifname $8 2RI M AR A TR
(3) FEhlMILs Rz

[root@instructor ~]# nmcli connection up newcon
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkManager/ActiveConnection/4)
[root@instructor ~]# nmcli connection show

NAME UUID TYPE DEVICE

n d Te (4 A 8 5 A6 0] ne 33
4f6adf98-3 570- 572 = bridge vir
2e%a842a-fa75- 4bc9 b595 74137e775824 ethernet

FIFH nmeli con up 4 7] IV BHTER: . F5 2R %, nmeli con up J& 1M
A FRIMAE MRS 24 FR o
(4) 1BHMmZEIERE,

nmcli connection modify newcon ipv4.addresses 172.16.0.1/24 ipv4.method manual connection.autoconnect yes

AT LIENIA B Y newcon AT TP HthHE MG AL, HA, ipv4.method
manual FVERESIRARGITF TR 0H55E IP ik, connection.autoconnect yes 7/~ R 40
H BhEHAZN Y . BMUE ST RS, 75 Z R HF nmcli con up newcon 234 o

(5) MBRRIZS S,

[root@instructor ~]# nmcli connection delete newcon
Connection 'newcon' (dbc4cBbb-4ced-4c@a-9a67-6871eb665ebc@®) successfully deleted.
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i A T LI A 4

D 7.3 FahissmasitiE i

ARGV BLGR T 2GR nmcli A5, IR EEE Sl A A B UM R I B
PIZETC SO ete/sysconfig/etwork-seripts H g T o FFE M-RIGECE SR ifefg-name,
Hor, name JEMZEHEOMAFK. 76 RHEL8 ', &M T IHAFEEMN RNELRE,
NetworkManager [l 95 ANEx3r 20 AR, E RV ATAIC ESCHFEDRE L. 32 7-1 R 1K
ZRPCE SRR LR H

R71 NMEEREXHHELEE
% B % EA
DEVICE BB
BOOTPROTO WA dheps none. static
TYPE WA
ONBOOT SR
UUID BeAME— bR
IPADDR 1Pv4 Hihil:
IPV6ADDR 1Pv6 Hihi:
PREFIX HIZE CTIRERE)
GATEWAY BN
DNSI AR % AHbbE

filan, BemK ens33 HII5 B, FTTF ifcfg-ens33 SCIF, BIAUTFNE.

TYPE=Ethernet

BOOTPROTO=static

IPADDR=192.168.0.11

PREFIX=24

DNS1=192.168.0.100

NAME=ens33
UUID=2e9a842a-fa75-4bc9-b595-74137e775824
DEVICE=ens33

ONBOOT=yes

A R R R LS I T RS e Hi N 192.168.0.11, MR Jy 24 {37, DNS R4 2%
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Rk 192.168.0.100, FF B E FFHL A Sk o SR A B A5 3K A okt LA
BOOTPROTO=static 2/ dhcp.

TEANATTETL, BSGERE SRR NS, 75 2 A LU i e S A4 e

nmcli connection reload
aE FUINAE B A A BC B S
nmcli connection reload /etc/sysconfig/network-scripts/ifcfg-ens33
R — AR S

nmcli connection up ens33

D 7.4 wiEpasik

AN AL BRI S, WRARMRER . MHL5mETs
BRI

7.4.1 ip @<

it g

ip A2 iproute PP FEIERBLA— P oRRHY MK ICE TH., i%an nl IR B alii
Vg . B FIRRIE .
(1) &FFA 1P Hudik.

[root@instructor ~]# ip addr
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc nogueue state UNKNOWN group default glen 1000
link/loopback ©0:00:00:90:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid 1ft forever preferred 1ft forever
inet6 ::1/128 scope host
valid 1ft forever preferred 1ft forever
2: ens33: <BROADCAST,MULTICAST,UP,LOWER UP= mtu 1560 qdisc fq codel state UP group default glen 1000
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link/ether 00:9c:29:21:45:41 brd ff:ff:ff:ff:ff:ff
inet 192.168.0.1/24 brd 192.168.0.255 scope global noprefixroute ens33
valid_1ft forever preferred 1ft forever
inet6 fe80::404a:1b29:6¢32: 32¢5/64 scope link noprefixroute
valid 1ft forever preferred_Llft forever
3: virbro: =NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gqdisc noqueue state DOWN group default glen 1080
link/ether 52:54:00:22:b3:cd brd ff:ff:ff:ff:ff:7f
inet 192.168.122.1/24 brd 192.168.122.255 scope global virbre
valid 1ft forever preferred 1ft forever
4: virbr@-nic: <BROADCAST,MULTICAST> mtu 1500 qdisc fq_codel master virbre state DOWN group default glen leee
link/ether 52:54:00:22:b3:cd brd ff:ff:ff:ff:ff:ff

Wi T RS 4 DD E R iR HARE RO MEE, FTRAME
FH “ip addr show MIZH I #FK”, WNHAF ens33 fFE..

[root@instructor ~]# ip addr show ens33
2: ens33: <BROADCAST,MULTICAST,UP,LOWER UP= mtu 1580 qdisc fq codel state UP group default gqlen 1000
link/ether 00:0¢:29:21:45:41 brd ff:ff:ff:ff:ff:ff
inet 192.168.8.1/24 brd 192.168.0.255 scope global noprefixroute ens33
valid_1ft forever preferred_lft forever
inet6 feB0::404a:1b29:6c32:32c5/64 scope link noprefixroute
valid 1ft forever preferred 1ft forever

(2) EBEHMEEL.

[root@instructor ~]# ip route
192.168.0.0/24 dev ens33 proto kernel scope link src 192.168.0.1 metric 100
192.168.122.0/24 dev virbr@ proto kernel scope link src 192.168.122.1 linkdown

R RIE IPv4 1SR Hirh, HARY 192.168.0.0/24 1RSI BTA B0 (A 2

1t ens33 RIZEHE A TE0; BARA 192.168.122.0/24 HIMES AT ARRALER A 1L virbro
PRI 1 k1

(3) Wb & H

[root@instructor ~]# ip route add 172.16.0.0/24 dev ens33
[root@instructor ~]# ip route

172.16.0.0/24 dev ens33 scope link

192.168.0.0/24 dev ens33 proto kernel scope link src 192.168.0.1 metric 100
192.168.122.0/24 dev virbr@ proto kernel scope link src 192.168.122.1 linkdown

A IVEF R TR In— N85 ens33 F5k 172.16.0.0/24 &4 H o
(4) MsEMm&H .

[root@instructor ~]# ip route del 172.16.0.0/24

[root@instructor ~]# ip route

192.168.0.0/24 dev ens33 proto kernel scope link src 192.168.0.1 metric 100
192.168.122.0/24 dev virbr@ proto kernel scope link src 192.168.122.1 linkdown

Zar 2 BVEF MR 25 H 172.16.0.0/24,
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ip AT PR S TIREIR IR, T LA man ip SRAE T 2L,
7.4.2 ping /%2

Ping fir&- & TAEH O WA ERE R a2 a2 e e st , $h
TEE—HMR T2, EFATHW (3% CrlC 4145 ), PRI - 36505 Tk
B, WFRPTR,

[root@instructor ~]# ping -c3 www.redhat.com

PING e3396.ca2.s.t188.net (117.177.243.181) 56(84) bytes of data.

64 bytes from 117.177.243.181 (117.177.243.181): icmp_seq=1 tt1=128 time=46.3 ms
64 bytes from 117.177.243.181 (117.177.243.181): icmp seq=2 ttl=128 time=46.9 ms
64 bytes from 117.177.243.181 (117.177.243.181): icmp_seq=3 tt1l=128 time=46.6 ms

--- e3396.ca2.s5.t188.net ping statistics ---

3 packets transmitted, 3 received, 0% packet loss, time 5ms
rtt min/avg/max/mdev = 46.251/46.585/46.912/0.322 ms

ST T 3 W, Horb, time EEWREAEREE], ping AT LA
PRI R AR E AR LR alR , AR R
[root@instructor ~]# ping -c3 -i 0.6 www.redhat.com
PING e3396.ca2.s.tl88.net (117.177.243.181) 56(84) bytes of data.
64 bytes from 117.177.243.181 (117.177.243.181): icmp_seg=1 ttl=128 time=46.3 ms

64 bytes from 117.177.243.181 (117.177.243.181): icmp_seg=2 ttl=128 time=46.7 ms
64 bytes from 117.177.243.181 (117.177.243.181): icmp_seq=3 ttl=128 time=46.8 ms

--- e3396.ca2.s5.t188.net ping statistics ---
3 packets transmitted, 3 received, 0% packet loss, time 204ms
rtt min/avg/max/mdev = 46.272/46.601/46.822/0.344 ms

TR R 0.6 BhEk U, IR 3 1K,
7.4.3 netstat /S

netstat T3 AR LR WIS ERRIRES . 36 7-2 5 T netstat 45 FHRGIEI

/ 085 /



RHELSRAZEIRSMHREMR L

F£7-2 netstat e RARIEI

% I B PR
- 4] Ip eht, iS4 IR 2%
-t R TCPEE
- JiR UDP {58
-1 i
P PID B A R
-a T A b

filan, S/RPTE TCP %,

[root@instructor ~]# netstat -ntlpa
Active Internet connections (servers and established)

Proto Recv-Q Send-Q Local Address Foreign Address State PID/Program name
tcp 0 0 192.168.122.1:53 0.0.0.0:* LISTEN 2259/dnsmasq

tcp 0 0 127.0.0.1:631 0.0.0.0:* LISTEN 1235/cupsd

tcp 0 0 0.0.0.0:111 0.0.0.0:* LISTEN 1/systemd

tcp 0 0 192.168.230.128:41746  8.43.85.29:443 ESTABLISHED 2973/gnome-software
tcp 0 0 192.168.230.128:54948 34 247.232.119:443 ESTABLISHED 2979/geoclue

tcpb 0 0 :::21 HEL LISTEN 1239/vsftpd

tcpb 0 0 ::1:631 HEEL LISTEN 1235/cupsd

tcpb 0 0 :::9090 * LISTEN 1/systemd

tcpb 0 Q :::111 ¥ LISTEN 1/systemd

b ER T A TCP #3101 8., Hip ESTABLISHED #/8 TCP E4E7 RN
ELiEEE . ss o Fl netstat fr 2 TIHESRAL, A Fl netstat A2 FH R AT, 3% BLAS P4

Y8

7.4.4 BHEBIREEIT NG

=

/etc/hosts L4 Linux 248 H 1P Hidik 2] F ML 805 24 I FR S8 S0, F 28R
Tt 1P Huhik 3 E A4 sk 44 i s AT o SR R — AT e — R R H L, AR HE
H = FB 2N - B —ER oS TP Hihil, 55 — 30002 EMLA el 44, 56 =& e 4% (]
i ).

127.0.0.1 localhost localhost.localdomain localhost4 localhost4.localdomain4
3 gl localhost localhost.localdomain localhost6é localhost6.localdomainb
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745 whiSIEBEEIREENH

fetc/hosts SCPFESREFIT, (A EAE BRI HBIEAFDT, AT —& AL kL
ZRAES), AT HLERY hosts HBAMIULHFHHT, ANSLAE hosts SUAFHARREFRBNZE R, it
B ete/resolv.conf U, ZSCHFHSSRAR I G EIE LG DNS ks asiisbhl, FIHx
4 DNS RS54 78 U A fHTI AR . 23U b B 7 BOR nameserver, 1% 7-BLIHf
fAE T AT DNS IRS5a0 1P Huhl, &2 LA —A> DNS 5541 IP ik,

[root@instructor ~]# cat /etc/resolv.conf
# Generated by NetworkManager
nameserver 192.168.0.100

ARSI DNS iikF5-451Y IP Hbhl> 192.168.0.100,
FRETERUS, PTLUHH host. nslookup 5% dig A MEAMEATZE R . Filan, iEid host fiy
AR www.baidu.com f TP Hidil: .

[root@instructor ~]# host www.baidu.com
www.baidu.com is an alias for www.a.shifen.com.
www.a.shifen.com has address

www.a.shifen.com has address

ORI AL R i SR AT H ok Y TP Mtk
218K, AT LU nslookup iy #EF 7

[root@instructor ~]# nslookup www.baidu.com
Server: 192.168.230.2
Address: 192.168.230.2#53

Non-authoritative answer:

www.baidu.com canonical name = www.a.shifen.com.
Name: www.a.shifen.com

Address:

Name: www.a.shiten.com

Address:

it dig A T,
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[root@instructor ~]# dig www.baidu.com

; <<>> DiG 9.11.4-P2-RedHat-9.11.4-16.P2.el8 <<>> www.baidu.com

;+ global options: +cmd
;1 Got answer:

;+ ->>HEADER<<- opcode:
;+ flags:
i 5 WARNING:

++ QUESTION SECTION:
;www.baidu.com.

++ ANSWER SECTION:

www.baidu.com. 5
www.a.shifen.com. 5
www.a.shifen.com. 5

;3 Query time: 10 msec
i+ SERVER:
i+ WHEN:

;1 MSG SIZE rcvd: 93

PLE=Ard

QUERY, status:
qr rd ad; QUERY:
recursion requested but not available

NOERROR, id: 23949
1, ANSWER: 3, AUTHORITY: ©, ADDITIONAL: @

IN A
IN CNAME www.a shifen.com.
IN A
IN A

192.168.230.2#53(192.168.230.2)
Fri Jul 17 03:06:28 CST 2020

AR AT LAFRARAIHE A8 1) TP ik

e 7.5 RE RN

RGO TS E

A NEAFRE, SRR AE , 1l gw4E/etc/hostname SCAA:,
PN EIEREZCE S, RE TR

FHL4 . hostname iy AT LA s G HHA B 24 1 014, {5

T8 H ] LU e

H . ¢ RHEL8 Z4cH, n{fif] hostnamect] Ay31% &

FHI . Bilhn, HEFHLILTE N instructor,

hostnamectl

set-hostname instructor

BREERUS, 7T LIMEH hostnamectl status 32 A Bl M HAB T E B .

[root@instructor ~]# hostnamectl
Static hostname:
Icon name:

Chassis:

Machine ID:

Boot ID:
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Virtualization: vmware
Operating System: Red Hat Enterprise Linux 8.0 (Ootpa)
CPE 0S Name: cpe:/o:redhat:enterprise linux:8.0:GA
Kernel: Linux 4.18.0-80.el8.x86 64
Architecture: x86-64

D 7.6 Auihsk

ARFE FEE T LS E A AN 2, 7F RHELS HHAN S5 network scripts iXFf /2,
ERIMET RSS2 NetworkManager i35, Rt FTLUEH nmeli 2B IZEHECE , [RIRS S2RF
JRRE e S
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REasE

AFEATRANY Linux RGAEETRHA 5 A ARFR 2. #lan, 76 Ubuntu 25
H, —fE T apt-get A AT EIARITAL; 1M7E RHEL 5 CentOS fitAsH, —JfdifH RPM 5k
yum 7 B . AT R HAE RHELS Fanfaf i Bk b4, [i% RHELS
yum B DIRE AN

S 8.1 RPM KA anas

VLB, ATHAE RPM (Red Hat Package Manager ). X P44 3
i RLIMRAFIT R . ZI0R2 FRR BRI F TR RPM %X, XMy
THEH], BT ARE, SO Linux R

] rpm A4, RGBS T L AR T2 . IR A A TSR
T rpm Ar AT



$8S
R4 EE

8.1.1 ZEi0MIR RPM R4

M TEAEEAITE, HIZEGEARARRIIE, PRI mpm - 6y @728,

[root@instructor Packages]# rpm -1 vsftpd-3.0.3-28.el8.x86_64.rpm
warning: vsftpd-3.0.3-28.el8.x86_64.rpm: Header V3 RSA/SHA256 Signature, key ID fd431d51: NOKEY

LI R T 225 vsfipd B (HAT IR EEAE ORI, XAl DU E-vh 2550k
BRI

[root@instructor Packages]# rpm -ivh vsftpd-3.0.3-28.el8.x86 64.rpm
warning: vsftpd-3.0.3-28.e18.x86_64.rpm: Header V3 RSA/SHA256 Signature, key ID fd431d51: NOKEY

Verifying... HHHH AR [100%]
Preparing. .. HHRHTHA AR [100%]
Updating / installing...

l:vsftpd-3.0.3-28.el8 HHRHRHUARARH AR AR AR [100%)]

WEREA A CZAFAE, PRI 2RI L C A7 AR, X AT LAfdE - force
PTG i 222 o

[root@instructor Packages]# rpm -ivh vsftpd-3.0.3-28.el18.x86 64.rpm --force
warning: vsftpd-3.0.3-28.e18.x86_64.rpm: Header V3 RSA/SHA256 Signature, key ID fd431d51: NOKEY

Verifying... FRAHHHER A [100% ]
Preparing. .. RRAH AR [100%]
Updating / installing...

l:vsftpd-3.0.3-28.el8 BHRUHRHH R [100%]

RN AL T ATE AR ML E 2, i -test 260

[root@instructor Packages]# rpm -ivh vsftpd-3.0.3-28.e18.x86 64.rpm --test

warning: vsftpd-3.0.3-28.e18.x86_64.rpm: Header V3 RSA/SHA256 Signature, key ID fd431d51: NOKEY
Verifying... HERAH R RAH AR RE [100%]

Preparing. .. HHHHHH AR [100%]

EE: ZRBEIFRA LIRZ K.

FABMMEREEAN AL, ATEL R -e 2R3,

[root@instructor Packaées]# rpm -e vsftpd

A BT
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8.1.2 Ei RPM 46

R HE A A PEAE S, B R AE AN LR B R AL, L
AL . pm -q A4 AT T, T T2

WPREEARFTA C A2, FTLUEH rpm -qa A4

UERAEGRICEAN M A5, AT LAMER rpm -qi 74>

[root@lnstructor ~]# rpm -qi wvsftpd

Name : vsftpd

Version 1 3.0.3

Release : 28.el8

Architecture: x86_64

Install Date: Mon 20 Jul 2020 09:15:39 PM CST

Group : System Environment/Daemons

Size 1 364629

License 1 GPLv2 with exceptions

Signature : RSA/SHA256, Sat 15 Dec 2018 09:20:25 AM CST, Key ID 199e2f91fd431d51

Source RPM : vsftpd-3.0.3-28.el8.src.rpm
Build Date : Mon 13 Aug 2018 02:49:50 AM CST
Build Host : x86-vm-01.build.eng.bos.redhat.com

Relocations : (not relocatable)

Packager : Red Hat, Inc. <http://bugzilla.redhat.com/bugzilla>
Vendor : Red Hat, Inc.

URL : https://security.appspot.com/vsftpd.html

Summary

: Very Secure Ftp Daemon

Description
vsftpd is a Very Secure FTP daemon. It was written completely from

scratch.

AR I FA AR E S, FTLMEH] rpm -qe Ao

[root@instructor ~]# rpm -qc vsftpd
/etc/logrotate.d/vsftpd
/etc/pam.d/vsftpd
/etc/vsftpd/ftpusers
/etc/vsftpd/user_list
/etc/vsttpd/vsftpd.conf

R EBN A AL S AP S, AT RUEH rpm -gl fir 4.
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/etc/logrotate.d/vsftpd
/etc/pam.d/vsftpd

/etc/vsftpd

/etc/vsftpd/ftpusers
/etc/vsftpd/user list
/etc/vsftpd/vsftpd.conf
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R4 EE

/etc/vsftpd/vsftpd_conf_migrate.sh

/usr/1lib/.build-id

/usr/lib/.build-id/0b
/usr/1lib/.build-id/0b/b3e738d08ae967ff31744036193cf6938f5773
/usr/lib/systemd/system-generators/vsftpd-generator
/usr/lib/systemd/system/vsftpd.service
/usr/lib/systemd/system/vsftpd.target
/usr/lib/systemd/system/vsftpd@.service

/usr/sbin/vsftpd

UNSRASRIE R A SR T EEL, rTRLEH] pm -gf A4

[root@instructor ~]# rpm -qf /usr/bin/host
bind-utils-9.11.4-16.P2.e18.x86_64

i /R B & usr/bin/host SCHJE T bind-utils 4.
UNERE A R ARG Shell BAIAS, ] RAdFH rpm -q --scripts 74>

[root@instructor ~1# rpm -q --scripts vsftpd
postinstall scriptlet (using /bin/sh):

if [ $1 -eq 1 ] ; then

# Initial installation

systemctl --no-reload preset vsftpd.service &=/dev/null ||
fi
preuninstall scriptlet (using /bin/sh):

if [ $1 -eq @ ] ; then

# Package removal, not upgrade

systemctl --no-reload disable --now vsftpd.service &=/dev/null ||
fi

if [ $1 -eq © ] ; then

# Package removal, not upgrade

systemctl --no-reload disable --now vsftpd.target &=/dev/null ||
fi
postuninstall scriptlet (using /bin/sh):

if [ $1 -ge 1 ] ; then

# Package upgrade, not uninstall

systemctl try-restart vsftpd.service &=/dev/null ||
fi

8.1.3 %3k RPM MR+BMSIEM

TEZHE RPM BRI Z A, BEHE R, A5 H R S L RO 5 &
%, VIRERHIm o et LO0RA I EL AT LT, ] GPG FAGIXIHAS 74644, fn
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SRR, AIRAERIN, WIS EL T eSSkl 1o fERIEZ AT, 52t
LUEA FIRRB AR ARG, FIHIAPIRIEES o

NI — e b 2R — R A A, $RBNWAGIICE, ] rpm —import fiy & HFH
ARG,

rpm --import RPM-GPG-KEY-redhat-release

SAJGE, ] pm K A SRR, B “OK” FRERISIER .

[root@instructor Packaées]# rpm -K vsftpd-3.0.3-28.e18.x86 64.rpm
vsftpd-3.0.3-28.el8.x86 64.rpm: digests signatures OK

D 8.2 i yum FEPRER AL

RPM [ESRT7 (8, (HEWA G, FUEARE F SRR S L2 AR R o
B5z, WERBEAREYL ESRAERA I OBOCE, RPM 20k F Bfifby (AR
LAfEF--nodeps XU 2225 , (R 220 IR AR MFELA— 2 BERIIMH ), A2 sendmail SAyffi

[root@instructor Packages]# rpm -ivh sendmail-8.15.2-31.e18.x86_64.rpm
warning: sendmail-8.15.2-31.e18.x86_64.rpm: Header V3 RSA/SHA256 Signature, key ID fd431d51: NOKEY
error: Failed dependencies:

procmail is needed by sendmail-8.15.2-31.el8.x86 64

PRAER RN, TR HAR EHL FHD procmail XAMKEHISE 20, i@HX A
ANETLAA B, RPM 2 J0HE H aliffrfofioe 2200 . AR = il B8 m@int, TLAMEBY
yum AL, FETORETEAANZE yum L

8.2.1 yum4 @t

RHELS RGEHMHH] yumd , IS T dof HR . 520 RHEL7 RGEHH Y yum3
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HHEE, yumd SN TR BREA AR CREG DR Do R yum fird, RGUAEHLER
RERSRESEMIZRE | IHERERI AL, AR AIAHOCHOBOC R (H B

TEMHT yum 2R/, 7258 LM FORERCE S, 2O PSR ek
@R URL %1%, 1% URL WILMRIAH A 5%, WAl LS MAIEEikis . pigidte
JFEHE RPM FA RSO R RS . R, yum BCESCAEHE T 2RI E S
B, B TR E SRR A T 4

8.2.2 yum BeE&ENH

yum BCE ST ete/yum.conf W FITFRCESCH:, Hb i main) Bigtk, ERFR
GBI AR B0 yum 2K

[root@instructor ~1# cat /etc/yum.conf
[main]

gpgcheck=1

installonly limit=3

clean_requirements on_remove=True
best=True

AR PR yum BCE SO, Hha & —soCny S48, B4R 8-1,
=81 yum ECEXXHFIEH

2 X B A
gpgcheck SEE TR BN GPG &85, 1 AFFR, 0 42K
installonly_limit TP AL BRI 3, B2, 00 L ARFERIHIAEL
clean_requirements_on_remove B AEURT R B MIBRAB AR R, True A9MFR, False A
best TR, RS LRERGHIRA, BRIA False

AT mainHETEHAIE, H27% yum conf(S) T
8.23 MRHBEEREXH

A yum A BRI FAN, EEREAAR O AERCE S, RCE SR
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FE— O ID. — ARG AR URL Hihl, URL A LU A HE H OB RAHE yum
U, nl RIFg e s e gt (bl HE I A RIS ).

A IE yum.conf SC P ] — N BZ M [repository | Bevg i, TEBR Bl DI e
JETHNGPERED, (HZ, SIS ete/yum.repos.d H 5 T E L) repo 45 MILE
S IR BRI ete/yum.repos.d H 5% F IR —1~444 test.repo VA
JERC S

[Base0S]

name=baseos
baseurl=file:///mnt/Base0S
gpgcheck=0

enabled=1

[AppStream]

name=appstream
baseurl=file:///mnt/AppStream
gpgcheck=0

enabled=1

BA-CIEICE S ISR 8-2.
*82 B CEEEMHTHISH

E W B
[repository] yum YR FR
name HikfE 5
baseurl 817 yum Y51 URL 2615
gpgcheck RETFE GPG &5, 1 NFFHE, 04K
enabled SETITIA AR yum 5, 1 H9JFE, 0 A95RH

Hrpr, baseurl=file fAURMIHAEAM yum I, TGS LREHGHEER, w1
2R A E mnt H SR
FCESEUR, I yum repolist iv4-81 HiFPA nT YA PG

[root@instructer -1# yum repolist

Updating Subscription Management repesitories.

Unable to read consumer identity

This system is not registered to Red Hat Subscription Management. You can use subscription-manager to register.
Last metadata expiration check: ©:089:41 ago on Fri 31 Jul 2028 B83:18:58 AM CST.

repe id repo name status
AppStream appstream 4,672
Basens haseos 1,658

TR TP repo id, —1~& AppStream, 5—~2& BaseOS,
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8.2.4 A yum GLEBNREGE

G T RIS yum FAFEESCHE, PRI AT yum 522 |
SEOBT . MR 6, ARICA SCER M AR R AY1E B o {81 yum —help fir & 1T LIAF yum
e HIEE R

SEHH AT AL, FTRUMSEH] yum List A4

[roct@instructor -1# yum Llist

Updating Subscription ManagemenT repositories.

Unable To read consumer identity

This system is not registered te Red Hat Subscription Management. You can use subscription-manager to register.
Installed Packages

GLonf2.x86 64 3.2.6-22.e18 BAppStream
ModerManager. xB6_ 64 1.8.0-1.e18 @anaconda
ModemManager -glib. x86 64 1.8.8-1.e18 Banaconda
HetwarkManager.x86 64 1:1.14.8-14.818 @anaconda
NetworkManager-adsl. xB6 64 1:1.14.8-14.¢el8 @anaconda
tetworkManager-bluetooth. xB6 64 1:1.14.8-14.818 Banaconda
KetworkManager-config-server.noarch 1:1.14.8-14.818 @anaconda
NetworkManager-1ibnm. <86 64 1:1.14.8-14.018 @anaconda
WetworkManager-team. xB6_64 1:1,14.8-14 818 @anaconda
HetworkManager-tul, x86 64 1:1.14.8-14.c18 @anaconda
HetworkManager-wifi.x86 64 1:1.14.8-14.el8 @anaconda

TR TR R, e . BAS . KON, Al yum info

Ao

[root@instructor ~]# yum info vsftpd

Updating Subscription Management repositories.

Unable to read consumer identity

This system is not registered to Red Hat Subscription Management. You can use subscription-manager to register.
Installed Packages

Name : vsftpd

Version : 3.0.3

Release : 28.el8

Arch : X86_64

Size : 356 k

Source : vsftpd-3.0.3-28.el8.src.rpm

Repo : @System

From repo 1 App

Summary : Very Secure Ftp Daemon

URL : https://security.appspot.com/vsftpd.html

License : GPLv2 with exceptions

Description : vsftpd is a Very Secure FTP daemon. It was written completely from
: scratch.

A LUHH] yum update #ir4 B8 yum U5, R SR B O AR . 7 TR
AN A A B HAMRAIT, W] LU yum update package name i 445 & ELARER A4 1 44 Bk
K

AILMEH] yum install packagename iy 448 8 MR 2 R LML

/ 097 /



RHELSRAZEIRSMHREMR L

[root@instructor ~]# yum install vsftpd

Updating Subscription Management repositories.

Unable to read consumer identity

This system is not registered to Red Hat Subscription Management. You can use su
bscription-manager to register.

AppStream 7.7 kB/s | 3.2 kB 00:00
Base0S 239 kB/s | 2.7 kB 00:00
Dependencies resolved.

Package Arch Version Repository Size
Installing:

vsftpd x86 64 3.0.3-28.e18 AppStream 180 k

Transaction Summary

Install 1 Package

Total size: 180 k
Installed size: 356 k
Is this ok [y/N]: |}

IR y” BN RE R R ARLL
AT LUfEH yum remove packagename fir 45 € 5 MR R A PROREIEGZ A6,

[root@instructor ~]# yum remove vsftpd

Updating Subscription Management repositories.

Unable to read consumer identity

This system is not registered to Red Hat Subscription Management. You can use su
bscription-manager to register.

Dependencies resolved.

Package Arch Version Repository Size
Removing:
vsftpd x86 64 3.0.3-28.el8 @AppStream 356 k

Transaction Summary

Remove 1 Package

Freed space: 356 k
Is this ok [y/N]: |}

FlRE, Ay B N” RHRGE R EIEIZ .

TEMEH] yum A8y, GRS, BAHEALER T SRR H A2
&, fn “System Tools”8 “Virtualization Host” . #J LU yum group Ay X #5444,

P T—ZR N
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AL yum group list 1451 H CL 2R FmT LU AR A4

[root@instructor ~]# yum group list
Updating Subscription Manpagement repositories.
Unable to read consumer identity
This system is not registered to Red Hat Subscription Management. You can use subscription-manager to register.
Last metadata expiration check: 17:34:54 ago on Mon 24 Aug 2028 11:51:54 PM CST.
Available Environment Groups:

Server

Minimal Install

Workstation

Virtualization Host

Custom Operating System
Installed Environment Groups:

Server with GUI
Installed Groups:

Container Management

Headless Management
Available Groups:

.NET Core Development

RPM Development Tools

Smart Card Support

Development Tools

Graphical Administration Tools

Legacy UNIX Compatibility

Network Servers

Scientific Support

Security Tools

System Tools

{8 yum group info 44> A LI H AN R E R

[root@instructor -]# yum group info Workstation
Updating Subscriptien Management repositories.
Unable to read consumer identity
This system is not registered to Red Hat Subscription Management. You can use subscription-manager to register.
Last metadata expiration check: 17:48:087 ago on Mon 24 Aug 2028 11:51:54 PM CST.
Environment Group: Workstation
Description: Workstation is a user-friendly desktop system for laptops and PCs
Mandatory Groups:
Common NetworkManager submodules
Core
Fonts
GNOME
Guest Desktop Agents
Hardware Support
Internet Browser
Multimedia
Printing Client
Standard
Workstation product core
base-x
Optional Groups:
Backup Client
GNOME Applications
Headless Management
Internet Applications
Office Suite and Productivity
Remote Desktop Clients
Smart Card Support

M E R TR 2B A 2438 (Mandatory ) FIAT#E ( Optional )
A,
AT UM yum group install 4 ZE2EH 440, {#iF] yum group remove A2 HIZ 4K
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(ERS
AT A A AR T WRLERRAE, RTLAEEH] yum history fir S AE 7

[root@instructor ~]# yum history

Updating Subscription Management repositories.

Unable to read consumer identity

This system is not registered to Red Hat Subscription Management. You can use subscription-manager to register.

D | Command line | Date and time | Action(s) | Altered
9 | install vsftpd | 2620-68-25 00:08 | Install | 1
8 | remove vsftpd | 2020-68-24 23:46 | Removed | 1
7 | install -y vsftpd | 2020-06-24 17:23 | Install | 1
6 | install -y sysstat | 2020-65-21 18:16 | Install | 2
5 | remove vsftpd | 2020-04-19 18:04 | Removed | 1
4 | install vsftpd | 2020-04-19 18:04 | Install | 1
3 | remove dovecot -y | 2020-03-10 03:32 | Removed | 2
2 | install dovecot -y | 2626-63-16 063:31 | Install | 2
1] | 2620-01-22 20:48 | Install | 1336 EE

8.25 ERRHAIRRT

ZHTHETREEES], 76 RHELS A2 HET dof BoARMY yumd TH 527 yum3
FLL, EHn T HH i e IhAt, 76 RHELS W, B AAEHTE R SRR At
CEP TR A . BaseOS F1 AppStream,,

BaseOS: LA RPM HUEASRBHRIERGALOIITIRE, IR 2%

AppStream: 1) RPM 5 module (#54t) HIE=CHAEH P as g, f0 0 R I
A A,

module J&—ZHAFE IR A o XL — ket | IR AAT o 1> module
MA—AHEA stream (I ), WIFFH T BERGE stream RUBEEAT g, wT LA
A, stream F§ AT AT BH

N TIEEEE AR A, X A . HASARIRRASY postgresql A : —
N2 9.6 1Y stream, — M2 10 (1) stream, FFR A G S FIRHTIRAS ARG DIBE, 1M
BN GA BRI S R E R AT R, BT stream WSS, W LMEARF AR
postgresql A AT ZRAEMRIS A, MITTsREGR L,

AU yum module #4452 module. 1401, AHF AT FIBEH512, AT LR yum
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module list 752

[root@instructor ~]# yum module list

Updating Subscription Management repositories.

unable to read consumer identity

This system is not registered te Red Hat Subscription Management. Yeu can use subscription-manager Lo register.
Last metadata expiration check: B:0@:20 ago on Tue 25 Aug 2828 BT:18:50 PM C5T

AppStream

Name stream Profiles SummAry

389-ds 1.4 389 Directory Server ibase)

ant 1.18 [d] comuon [d] Java build tool

container-tools 1.8 common. [d] Comson tools and dependencies for container runtimes

container-tools rhels [dile] common [d} Common tools and dependencies for confainer runtimes

freeradius 3.8 {d] server [d] High-performance and highly configurable free RADIUS server

gimp 2.8 1d] common [d], devel glmp medule

go-toolset rhel& [d] common [d] G0

httpd 2.4 [d] comnon [d}, devel, minimal Apache HTTP Server

ddm DLl common [d], adtrust, client, dns, serve The Red Hat Enterprise Linux Identity Management system module
r

1dm client [d] common [d] RHEL Td¥ long term support client module

LR TARZ AT LUE I module, b, [dIFUR default, QURARAREHANINA,
W MHAA [d] BT BRI 72085 5 [e] %6/ enabled, BEAM, A A B REI[X]#R disabled,
[i]3%7) installed, [a]F%7R active,

MR AR TP EANE S, PTLAEH yum module info iy

[root@instructor ~]1# yum module info httpd

Updating Subscription Management repositories.

Unable to read consumer identity

This system is not registered to Red Hat Subscription Management. You can use subscription-manager to register
Last metadata expiration check: 0:05:44 ago on Tue 25 Aug 2020 07:18:50 PM CST.

Name : httpd

Stream : 2.4 [d][a]

Version : 820190206142837

Context : 9edbal52

Profiles : common [d], devel, minimal

Default profiles : common

Repo : AppStream

summary : Apache HTTP Server

Description : Apache httpd is a powerful, efficient, and extensible HTTP server
Artifacts : httpd-0:2.4.37-10.module+el8+2764+7127e69e.%x86 64

: httpd-devel-0:2.4.37-10.module+el8+2764+7127e69e.x86_64

: httpd-filesystem-0:2.4.37-10.module+el8+2764+7127e69e.noarch
: httpd-manual-0:2.4.37-10.module+el8+2764+7127e69e.noarch

: httpd-tools-0:2.4.37-10.module+el8+2764+7127e6%¢.x86_ 64

: mod http2-0:1.11.3-1.module+el8+2443+605475b7.x86 64

: mod ldap-0:2.4.37-10.module+el8+2764+7127e69e.x86 64

: mod md-0:2.4.37-10.module+el8+2764+7127e6%e.x86 64

: mod proxy html-1:2.4.37-10.module+el8+2764+7127e69%e.x86 64

: mod_session-8:2.4.37-10.module+el8+2764+7127e69e.x86 64

: mod_ss1-1:2.4.37-10.module+el8+2764+7127e69¢e.x86_64

Hint: [d]efault, [e]nabled, [x]disabled, [i]nstalled, [a]ctive]

FEVH# T module il stream AUMEST, NI ZABEHAIECE S (profile ), AT LIS
BRI E SO A T R SR N — b A AR, SRR 27
I common., devel . minimal I server 55, AIARAFSENCE SCAFZEAY, M HTERIA
ABCE S
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FARZAE AL, T4 ] yum module install 74> ; AIARARAE AL 5 2 HANRUFITC
B, FTLUMNE name:stream/profile. HiHT, name BRI FR, FlAN, Ze%é perl Ak
FHiH 5.26 A4 stream £ common ZEAIFIECE S, A UTE .

yum module install perl:5.26/common

LESERYE, LM yum module list perl 225, R 24HT perl #EEHAY stream.,

[root@instructor —]# yum module list perl

Updating Subscription Management repositories.

Unable to read consumer identity

This system is not registered to Red Hat Subscriptien Management. You can use subscription-manager to register.
Last metadata expiration check: 1:14:37 ago on Tue 25 Aug 2020 10:42:51 PM CST.

AppStream

Name Stream Profiles Summary

perl 5.24 common [d], minimal Practical Extraction and Report Language
perl 5.26 [dlfe] common [d] [i], minimal Practical Extraction and Report Language

Hint: [dlefault, [elnabled, [x]disabled, [ilnstalled

ATLVERISHT stream 24 5.26, I HZHH common ZEIUAGHLE S (NG
common[i] ).

UNSFAR 2 AR A HABRRARS , T ZU)4e module stream ., B4, 383 yum module list
postgresql 42 E £ postgresql 1Y stream /& 10,

AppStream

Name Stream Profiles Summary

postgresql client, server [d] PostgreSQL server and client module
postgresql 9.6 client, server [d] PostgreSQL server and client module

FH AR BL A P DL FR 240255 9.6 11 stream,, 1 5GH ] yum module enable postgresql:
9.6 AT I JHiZ stream, SRIGAFELS

AppStream

Name Stream Profiles Summary

postgresgl 10 [d] client, server [d] PostgreSQL server and client module
postgresql client, server [d] PostgreSQL server and client module

Ja A, BRI LI yum module install postgresql:9.6 fiv& K 2e%E, LG A AR,

[root@instructor ~]# postgres --version
postgres (PostgreSQL) 9.6.10

FREMMBRHAMESR, AT LI# ] yum module remove name:stream 174, 12 MIERET
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A& TS, #H yum module remove name:stream/profile 14> AT AR E 4
ANBCE SRR

AU B, ATRMEH yum module reset 4, A4 S FHBETY stream HE AT
IR, BEAVE HIAEE,

B 8.3 A

AR ZHE T 1E RHELS FHanfi i BAR (60 . RPM RSP FRL LI BAEFR , H
B HERRMOC R, BT =B PR AE . rTLAMREBD yum 57 dnf (4755208
PP, S ECE GO, FRIAS LS L) URL RSB . I i)
SEE. 76 RHELS W, yumd T HUESET dnf BoRAY, IR, i
b, FRGUE LG AT IEA R & e R — 3 AN RIS o
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RHELS B #hikis

MaTENLEB BV RS RS RE T, A4 TIRZ(EACERFN . Hh i e
GRUB JECE . M. a3l systemd S5 B EATE,

N 9.1 BZREhHR

WHANEHE, REFMHG AR, SORTEERGRE—E, BTk, Fif
SRS PRIE B, R R T AE BIOS WA E R ST ). B2 AR 132 GRUB
(R shnzas ), RHELS A GRUB2,

GRUB2 2: \/boot/grub2/grub.cfg S HIMZRACE TPt — S0, 2238 T 21k
FGt, AN IR SRS 5T GRUB (MBCESHE S IHFEAIN4 .

JE SIS SN initramfs BUGSCIE, S BAEIE oot Hgrr, 4
FrM/bootvmLinux . AAEHE FHEIPIAZRRA K 4.18.0-80.¢18.x86_64 (AT LU#FH uname -r iy
LEEWHINA ), R RS, T LLE R IR SIS B N, (EREEHEpLAE
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RHEL8E#iE

THYFE, ARBR, JEATAREHY IR RS A A — IS . o T idax A~
IR, [l L SE 2 A REE) R ) ARSI AR GE i A SRl AR R I R
STCHEAS R (O Sl U A L T 2 B Nlib/modules SRR, PRI ShAS AR As ety 5
ORI I RESRES . A CREE 22 k30, 7E/boot H ¢ FER TAZE MR L SC
7, A —A> initramfs BUGSCIE, 2 HRABUT2HMYE? initramfs BYESCPHE— epio
REECARG S, AP RS ST SR ARE) . WIRUIIARSE . I3 initramfs
SEAAAAE, WURAAE, S EENAE TR R H o, A TIXMRESRIS, s Tt
T AN Linux SCHFRSE. ZIMEREIEIH R JG2Ua 7R, AmaR—Le SRERAHC
USRS . 45 AT TS /sbin/init FFEIZAEFERCE )y PID Jy 1 AY#ERE . & RHELS 1 init
HERE— 80 systemd IOEEHESCIE. TR0, PRI TAERESR T, Je8uiia sl
TAEREH systemd S8R, AT LAMdH] lsinitrd #54 A5 initramfs BUYE ORI ZS

[root@instructor boot]# 1sinitrd initramfs-4.18.0-80.el8.x86 64.img
Image: initramfs-4.18.0-80.el8.x86_64.1img: 24M

AN /R initramfs BRAGOSCIER RN 422 FRSIIIRZ NG, WAZZS I init
KA, ZSCAHEE RHELS 2L 2488 systemd #54.

lrwxrwxrwx 1 root root 23 Jan 16 2019 init -> usr/lib/systemd/systemd

Heti systemd SEBHRAT initrd.target, AUARHERRLE: [ SO RSG5 /sysroot 1. B
PAZAE initramfs HHAHR I RGEDI45 2 /sysroot HHIAR SR SE

MR EIR SN UG , SRR E T, systemd SRTTARTAAT default.target.
ZHCE SO Y BR A2 J2: fete/systemd/system/default.target . default.target Fe52 248 M multi-
usertarget B graphical.target [1)—M4REEHE . FEAR TR GIT, defaulttarget $ ] (1) /2
graphical.target, PICERIATFHILE FHIZIEIE FHEE - RS

[root@instructor ~]# 1s -1 /etc/systemd/system/default.target
Trwxrwirwx. 1 root root 36 Jan 22 2020 -= flib/systemd/system/graphical.target
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target FRICLA target SCA A5, H R JRid i — RSV HAL RS RocH G4
—f, fltn, graphical.target 23Ji3 5fi/etc/systemd/system/graphical.target. wants [ 5% F RS .
TEINZX graphical.target Z A 75 250 NZE multi-usertarget, 1fii multi-user.target X 237 5f
fete/systemd/system/multi-user.target. wants H 5% RS . FHiE A IILTIE RS RS 7]
AEXS runlevel (3247403 ) HIMESARAGE . 76 RHELS W, N T 3feAstrguix s, A
ZRATFIRY target BAITEZ XN, HAWER 9-1,
Fz 91 BITERHIS target BITHIXT R X FR

7 %R B target 7T i P
runlevel0 poweroff.target KRG
runlevell rescue.target EXET
runlevel2 multi-user.target AR 2 A P
runlevel3 multi-user.target AP A 2 P st
runleveld multi-user.target ARSI 2 H
runlevel5 graphical.target 2y &
runlevel6 reboot.target HERSA

AR, KRGS systemd &, systemd ST default.target, 1M
default.target PR _JE4817] graphical.target B, multi-user.target AYRKEERE SO, PTLUEH
systemct] get-default v 22T BRIAAY target 5T, ] systemctl set-default 415 B BRIAAY
target HLIC,

WS FEITS , SR N T AR A R R RIS SR G 1, N sE R 1R
MERGUA SN

B 9.2 GRUB2 it

GRUB [4#72 GNU Grand Unified Bootloader, EIEsh##s. & GNU M HZ
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BIERGS I HRYT . EARH PRI 2 MM ERSE, I AAE R Shrhiksess
N4 RS, RHELS [ IARASE GRUB2, GRUB2 A L BELs %,

GRUB2 ZJrLAREBEINEA R NIF AR SR R SE, FE02M08 GRUB2 fIRL
B, IR S boot/grub2/grub.cfg. RTRITEENE, GRUB2 fRiF s
ZAPMERGE, TERIITEAUN, FI T DITES e e BB RS, IR AKX
SEUMATERAELS FH P WE? 7E RHELT H, 332X grub2.cfg BUE U “menuentry” Bkl
FINES, B “menuentry” BEEHURE T FRH, WK 9-1 Pizs.

menuentry "Red Hat Enterprise Linux Server' --class red --class gnu-linux --class gnu
--class os $menuentry_id_option 'gnulinux-simple-c68731dc-9846-4000-9182-64bdccefBh16"
{

load_video

set gfxpayload=keep

insmod gzio

insmod part_msdos

insmod xfs

set root="hd®,msdos1"

if [ x$feature platform search hint = xy ]; then

search --no-floppy --fs-uuid --set=root --hint-bios=hd®,msdosl --hint-
efi=hd®,msdos1 --hint-baremetal=ahci@®,msdos]l --hint="hd@,msdos1' 19d9e294-6518-4e37-

8e73-d41d6daabe58

else

search --no-floppy --fs-uuid --set=root 19d9e294-65T8-4e37-8e73-d41d6daabe58

fi

echo 'lLoading Linux 3.8.8-90.48.el17.x86_64 ..."

linux16 /vmlinuz-3.8.0-0.40.el7.x86_64 root=/dev/mapper/rhel-root ro rd.md=0
rd.dm=@ rd.lvm.lv=rhel/swap crashkernel=auto rd.luks=8 vconsole.keymap=us
rd.1lvm.lv=rhel/root rhgb quiet

echc 'Loading initial ramdisk ..."

initrd /initramfs-3.8.0-0.40_.el17_x86_64.img

19-1 FCE SRR 2

MIE9-1 i —AT ] LB, JAsh RGN, % RSP 234K “Red Hat Enterprise
Linux Server”,

(EARAERE A, 2476 RHELS FFFTJT grub2.cfg B, Z1BA “menuentry” BEEHLIIN
o WAZENEVE 7 HABPIAHT, — > J2 boot/grub2/grub.cfg , 75 — 4> J&
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/boot/loader/entries H 3% FAISCHE, NI /N &/boot/loader/entries F 5% T FINZE .

[root@instructor entries]# 1s
74907d4efb2a43e3ac5e31e851ff38d9-0-rescue.conf
74907d4efb2a43e3ac5e31e8511138d9-4.18.0-80.e18.x86_64.conf

SRR AR R BCE SO, 28 AN B T S, FTOTR R
PR,

title Red Hat Enterprise Linux (4.18.0-80.el8.x86_64) 8.0 (Ootpa)
version 4.18.08-80.e18.x86 64

linux /vmlinuz-4.18.0-80.e18.x86_64

initrd /initramfs-4.18.0-80.el18.x86 64.img $tuned initrd

options $kernelopts $tuned_params

id rhel-20190313123447-4.18.0-80.e18.x86 64

grub_users $grub_users

grub_arg --unrestricted

grub class kernel

T BRSBTS,
“title” X—FTFIRIE RS ST SRR, 5T “menuentry” AYTIRE

ik, FiRgGR, SHRE 9-2 FRiifEE.

Red Hat Enterprise Linux (4.18.8-88.el8.x86_64) 8.8 (Dotpa)l
Red Hat Enterprize Linux (B-rescue-74987d4efb?ad43e3ac5e3d1e851ff3849) 8.8+

92 ARG HIFREE

“linux” EX—FTHUEEMBAINE . FERGIMARE, WA/ boot HSR T MAVER
ST BOTEAGIT, /ooot JrIXJe BBy, PIMAAZFT I initramfs BGSCH:
IR SEARRS T/boot 1Y, X — kT ZARH /L

“initrd” EX—FTHIVEADEMNZL initramfs BUESCHF. BTAHERIE, RIUR IR E N
AR EIRS] , X LCIKEIRR AR U3 TGS o RS R X
PINEAEHIRE), JEZErE S REA T LU T o
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grub.cfg U A —LE W EIINAS . FTHRRICE ST, R R ETahiE
HOZSC . PRI B SO grub2-mkeonfig 44> I:#Hl/etc/grub.d Fl/etc/default/grub
SO AR R
DO NOT EDIT THIS FILE

It is automatically generated by grub2-mkconfig using templates
from fetc/grub.d and settings from /etc/default/grub

1 grub.cfg SO, T “HH#BEGIN##HH XRE UG i ete/grub.d H3E R4
FRABC TIPS SRS BIARR I RE . R il R A ete/grub.d - H s F RIS IF K1)
Bl

[root@i

01 menu auto hide 20 linux xen 30 uefi-firmware README

fBilan, Vi etc/grub.d/10_linux SCHF, JEAARM NSO,

### BEGIN fetc/grub.d/18 linux ###
insmad part_msdos
insmod xfs
set root="hdd, msdnsi’
if | ®sfeature plotform search hint = xy 1: then
search --no-floppy --fs-uuid --set=root --hint-bios=hd8, msdosl --hint-efi=hdd,msdosl --hint-baremetal=ahci@,msdosl --hint='hd@,msdosl' ba
Lc5T9e-4914d-48c2-b938-53368d253ece
else
search - -no- [loppy fs-uuid --set=root b81c5T9¢-491d-48¢2-b938-53368d253nee
i
insmed part msdos
insmod xfs
sel boot="hd@,msdosl’
if [ =&feature_platferm search hint ¥ 1: then
search --no-Tloppy --Ts-uuld --set=bool --hint-bios=hdd, msdosl --hinl-efi=hd®, msdosl --hinl-bareselal=ahci@,msdosl --hint='hd@,nsdosl' bS
1c5f9e-491d-48c2-bho38- 533684253888
else
search --no-floppy --fs-uwid --set=hoot bA1lc5f0e-491d-4Bc2-b936-53368d253res

Do not moedify the gene
ed.

insmod blsctfg

blscfg

1f | -5 spretix/grubeny |; then
load env

f1i

##% END Jetc/grub_d/18 linux ##e

HrP A A E B A T E AN 4
(1) set root="hd0,msdos!'

hd0 FREAJEEE—MEEL, msdosl fAFRMEESE MBR A=A —ANr X, 45
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RIS MRS — X AT, SRS — 3 X oot 31X
I, X H set  root 5 MSE/boot HSRFTTEMIFMX.

(2) --set=root b81c5f9e-491d-48c2-b938-53368d253ece

XTI X, HA T b81c50e-491d-48c2-b938-53368d253eee JEAR X 1Y

UUID,

D 9.3 BsekkA

MRS I E AR, ARG REAE G e (L IR R RS, DS T
WA, HERGE B EMARERR AR, X EORE O RS FHEE R AE, ARG
SRS, I R FPRIRATARZRT2% > (R GRS S

B 1: grub. cfg SUHBERM, RGRIIKK,

N TR, X ORI S

[root@instructor ~]# rm -rf /boot/grub2/grub.cfg
[root@instructor ~]# rm -rf /boot/loader/entries/*

MRS, FIERGNS, SRI— AT 9-3 FRpRas.

Minimal BASH-like line editing is supported. For the first word,
TAB lists possible command completions. Anywhere else TAB lists

possible device or file completions.

9-3  EHJH RGN APRE

N T — TR TS SN BN RS RIS S, XS A/
fi# e grub.cfg SCPFH, T grub.cfg SCPFPEMER 1, PRSI FHEEFE, FTLCRH
TIPS RBESCI R INEANRI fEDRRS, & 9-4 Bz
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set root="hdH, msdosl’
linux16 ~#vmlinuz-4.18.8-88.el8.x86_64 ro root=sdevw mapper-rhel-root

initrdl6 ~initramfs-4.18.8-838.e18.x86_64. img
boot

K94 FalmE ARG

AR TR

set root: &iE/boot SHIX AL E . R GRUB FRRFEEMARNAZ SCEFFIBIG S, X
PIA SR LE oot 43 DX, T LA E e 224 i boot 43 IXAEMR L, FEAS R 9] i A i 2
“hd0,msdos1”, H& SUZH—MERE (hd0 ) AYE— 43X (msdosl )o 3X™73 DXl /boot
SYIX. ZBCE SRR X ST NI, R [ R,

linux16: 85 1 boot ZMXJ5, 5 FABENNZ Linux WA AR, EABITIT
52/ vmlinuz-4.18.0-80.¢18.x86_64. 1S VI HIRAH AR 43X T 1Y vmlinuz S, B
SHETH—TIREMN “hdo,msdos1”, HikiE/boot /X Y vmlinuz S, WA BA B
f) /oot 43 IX (424 28 45 b i) LU ASHE fboot 43 IX ik 7 Kl 43 5K ), X LW B A
/boot/vmlinuz-4.18.0-80.el8.x86_64 XFERYLXT AR IEX . JGTHIY ro root=/dev/mapper/
rhel-root /R LA I 2UINZAR 731X

initrd16: JNEBYEST, BUESCIHLAAA#TE boot S X,

boot: TAMHEEHSS, T2l boot A4 H#EF TN,

RIS A, AT LU S HEA R S

R FURIGRERC R I, A grub.cfg SUHREA T, FRRETG REHTE TS,
T AL, TR grub.conf S HI/boot/loader/entries F 7% T FIPIZS.

/boot/loader/entries H & & 1 4 — A SCAFERJE — AN a3 sh 0, DR g e 20 e 1k 52
/boot/load/entries H 5% T I SCA: 7T LA kerel-install 4> 1E/boot FRES AN ST RIS
Sk
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[root@instructor ~]# kernel-install add $(uname -r) /lib/modules/$(uname -r)/vmlinuz
[root@instructor ~]# cd /boot/loader/entries/

[root@instructor entries]# 1s -1

total 8

-rw-r--r--. 1 root root 488 Nov 17 17:57 74907d4efb2a43e3ac5e31e851ff38d9-0-rescue.conf

-rw-r--r--. 1 root root 331 Nov 17 17:57 74907d4efb2a43e3ac5e31e851ff38d9-4.18.0-80.el8.x86 64.conf

/boot/loader/entries H & TN SURE G, HKE grub.efg BLE . AILMEH]
grub2-mkconfig A& A2 grub.cfg SCIF

[root@instructor ~]# grub2-mkconfig -o /boot/grub2/grub.cfg
Generating grub configuratien file ...

done

[root@instructor ~]# cd /boot/grub2/

[root@instructor grub2]# 1s -1 grub.cfg

-rw-r--r--. 1 root root 5030 Nov 17 18:05 grub.cfg

W TAESEUS , FRRE S IRE AT LUE R 5 | IR A RS

B 2. EHIEA GRUB,

MBR ( F5 [Tk ) 7T 0 BEIE 1 BIX, — PR XA R/IVE 512 5795, B4 MBR |
MR 512 FF05, Bl =K : 446 TFA511 bootloader. 64 TF /MR ICEFAN 2
FA1HY magic number. HAERTIFAIPNIZ TGS, BIOS FAKSERUS, B —A
B (ANREAL ) % bootloader, HLii/E GRUB F2/7 . GRUB REF AL INREIRIEK,
PRI RSEHE GRUB FEFF 22457 MBR IR 446 45, JRTRAIACESCM (grub2.cfg ) i
fE/boot H3E T o

R MBR #illbR, datEmE GRUB B THMbR , IXFEICIE B R s X, ek
(RN TAEA TG IN T

LI, X BUHH] “dd if=/dev/zero of=/dev/sda bs=446 count=1" ¥} sda KR} 446
. BRRGE, AL TIE 9-5 FURIIRA.,

MNetwork boot from Intel E1H68
Copyright (C) 2883-2818 UMware, Inc.
Copyright (C) 1997-288B Intel Corporation

CLIENT MAC ADDR: 88 BC 29 21 45 41 GUID: 564DF581-234A-BBB2-B5EZ-FZF98C214541
DHCP. ..

K9-5 HHARGEMIRS
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FHANRT RGE, P B R 5 G S R GO RS | 5. 5T
2R 9-6 B A

Red Hat Enterprise Linux §.8.8

Install Red Hat Enterprise Linux 8.8.8
Test this media & install Red Hat Enterprise Linux 8.8.8

Troubleshoot ing

K9-6 FEHGISE M5
T “Troubleshooting” %I 44, #EAIK 9-7 F/RAOS L, SRJF1EH “Rescue a Red
Hat Enterprise Linux system”, #EAREEAR,
Troubleshoot ing
Install Red Hat Enterprize Linux 8.8.8 in basic graphics m
Rescue a Red Hat Enterprise Linux system
Run a memory test

Boot from local drive

Return to main menu

If the system will not boot, this lets you access files
and edit config files to try to get it booting again.

K197 $ZIal 4= s R i

HEAREE, SHPE 9-8 s A m .,
& 9-8 NN PRS2 A AR X, TERAREET, MRk
#l|/mnt/sysimage . Hrr 4 RIS AT .

(1) Continue: PAEHHHZ,
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(2) Read-only mount: LA HEARAFELL,

Starting installer, one moment...

anaconda 29.19.8.48-1.e18 for Red Hat Enterprise Linux 8.8.8 started.

= installation log files are stored in /tmp during the installation

= shell is available on TTY2

= when reporting a buy add logs from ~tmp as separate textrsplain attachments

Rescue

The rescue environment will now attempt to find your Linux installation and
mount it under the directory : /mntrsysimage. You can then make any changes
required to your system. Choose '1' to proceed with this step.

You can choose to mount your file systems read-only instead of read-write by
choosing '2'.

If for some reason this process does not work choose '3' to skip directly to a
shell.

1) Continue

2) Read-only mount
3) Skip to shell
4) Quit (Reboot)

Please make a selection from the abouve: 1

K9-8 HEARIRBLE S

(3) Skip to shell: Bkit.
(4) Quit (Reboot ): BHIFHIG RS,
H T2 AR, DGR — i, e fed&inl 45, A E] 9-9 By L,

Rescue Shell
Your system has been mounted under smnt/sysimage.

If you would like to make the root of your system the root of the active system,
run the command:

chroot /mmt-sysimage
When finished, please exit from the shell and your system will reboot.
Please press ENTER to get a shell: sh-4.44
sh-4.44

sh-1.4#

K199 FZlal 44 m K At

ME 9-9 T LIE W, ABCYHT R A /mnt/sysimage . il A “chroot
/mnt/sysimage” FATLAHF AR RSE, WK 9-10 s,
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sh-4.44 chroot -mnt-sysimage
bash-4.4# 1=

bin dev etc lib media opt root =bin sys usr
boot dirl home 1ibbd mmt proc runm srv  tmp var
bash-4.4#

B19-10 #A “chroot/mnt/sysimage”

AR, RIS HRAT N “sh-4.4#” AFRL TRGRIY “bash-4.447, 15 FRE
1 GRUB2 7 #4245 MBR 1, AT LUMIH] grub2-install v RSEH, A& 9-11 Firs .
bash-4.4# grubZ-install rdevssda

Installing for i386-pc platform.
Installation finished. Mo error reported.

bash-4.4# exit
exit
sh-1.4# exit

9-11 EHredk GRUB2 127

RIS, WM exit firs, IBIIFEPRIRSGE, EMBE T,

PAEMANEREAR A GRUB FHOCHYIRIRE, AR~ 58 LIRIN A2 RGN ahift
FEAGZININR . 88, ANF Linux ZATRARA ShEEEL grub.cfg BINEIRA AR, A
AR B2 — I = A AN ] T,

S 9.4 ®FH root NI

TSRS, AT B root K14 o FEB A IILTIRE E RSS2 X —
PVERTRELACTRT A, (A7F RHELS REEHALE R, EYALIRIIT,

(1) FHRGE, EHEEINNEAE, K% E #.

(2) BRI, “linux” FELIIBFTIOARE, A “rdbreak”, ANl 9-12 7R,
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load_video

set gfx_payload=keep

insmod gzio

linux ($root)/vmlinuz-4.18.8-88.e18.x86_64 root=/dew/mapper-rhel-root ro crash>

kernel=auto resume=-devsmapper-rhel-swap rd. lvm. lu=rhel- root rd.lum. lv=rhel sn~

ap rhgb guiet |rd.break
initrd ($root)/initramfs-4.18.8-808.el8.xB6_64. img $tuned_initrd

K 9-12 #iAN “rd.break”

(3) WASERNUG, FRIBHORIE Cul+X L EHE 3.
(4) HEMRAT X LIS A E RS /sysroot T, S ARG UK 9-13 FT7s,

switch_root:/# mount -o remount,rw ~sysroot

K 9-13 AL

(5) V53 sysroot H %, i H A REIR MK, SRIGHIA passwd 12> A root
MPEEOS, W 9-14 PR,

switch_root:/#t chroot -/sysroot
=h-4.4# passwd root
Changing password for user root.

Hew password:
Retype new password:
passwd: all authentication tokens updated successfully.

Ko-14 EHEINS

(6) HIFHHT I3 F e 2 B l— A AN IERIRY SELinux [ R SCHISCHE, PRI
TE N U RGN B C AT SO, AR ANk 9-15 Bz

sh-4.4# touch ~.autorelabel

K9-15  FHRICHTA SCIFRI A4

(7) FIGHAPIE exit (74, FHRNRG, RITHAR HSHEARSE.

/ 116 /



$98
RHEL8E#iE

B 9.5 Aung

ARETEMNA T RHELS RGUHSHIREE, JF4nth T HRESR 0], (st
GRUB A7 FHTRZIFIAIR . 27 I AT H A)— 7 TR AR A rPil B B9 R GUR St A A /Y
FHRRER, JI—IT RN LR R R Gt
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&t '

BB AR, TCeR TS f LR R m I L, #A &2
JEEEERMAL . BRIRREELAAF A IBORBOR , [EHB A AR AR I . REEAE
A AW T R TE L, AN ARG X | =S 1R 4945 . AR
LA TR R 3K, AR e A A PR o el R DR,
i 2 T PIRREEE T X T 58 . MBR 22X 7 %881 GPT 731X 7%

B 10.1 MBR#YIXA%

MBR ( £5[Fics5%) fefiei IBM ArlFEHDE, B2 =04 446 517
1) GRUB #2764 FH5 I3 XL 2 F799 1Y magic number, it 512 55795,

RH MBR 73X 7 ERER Z 3Hs 4 A F50IX, JRFRUE R F50 I E T 16 41,
64 F I ICRRBREL 16 FA7%T 4, S T8 4 DESXARRE], FTLASHIY s
XFLEHESX B 10-1 7" T MBR X R RS X . P RIMX S X



£10%
HEEE

Disk(MBR table) -
’ Extended Partition
Primary partition Primary partition Logical partition Logical partition
(DOS) (Linux native) (DOS) (Linux native)
File system File system File system File system
(FAT32) (XFS) (FAT32) {XFS)
Free space Free space

B 10-1 MBR X RAMESX. § RS X LB X

K MBR 73 X7 S 22 S5 4 DX, Wi R XS5 15 2
73X

B 10.2  GPT #3iXJi%

MBR 73X I A ERIRIRYE, WSS 2TiB 431X, i3 4 D5 IXA, ik
BRAAAT I JCH 2 H AR, PIRAEEEA UEFI BRI RSE, GPT 43X 7 S4Bk
TR, SRR A BELLIE 2TiB 43X 4 MBR 43X 72N, R GPT 43X 5 RHIRiEE
IR 8ZiB 431X, T HIRZ 3K 128 31X, RERSIH R 452 P~ IR 0K . anlEl 10-2
Bk GPT 43X 5%

Disk(GPT table)

GPT partition GPT partition GPT partition
(GUID: basic data) {(GUID: root) (GUID: home)
Free space
File system File system File system
(FAT32) (XFS) (XFS)

K102 GPT X A%
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10.3 FIH parted T HiEf5IX

parted T HEEATLUEHE MBR #8004, AT LIS EE GPT #%=NR4#L. parted fivd>
T 2T R BN — 28, RT3 LS A S5, WA S22 H
%k, WP EATr=$ES5 Flan, T ey miR s a8 T LIFTEN X 513%

[root@instructor ~]# parted /dev/sda print
Model: VMware, VMware Virtual S (scsi)

Disk /dev/sda: 21.5GB

Sector size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:

Number Start End Size Type File system Flags
1 1049kB 1075MB 1074MB primary xfs boot
2 1075MB 21.5GB 20.4GB primary lvm

[root@instructor ~]# parted /dev/sda

GNU Parted 3.2

Using /dev/sda

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) print

Model: VMware, VMware Virtual S (scsi)

Disk /dev/sda: 21.5GB

Sector size (logical/physical): 512B/512B

Partition Table: msdos

Disk Flags:

Number Start End Size Type File system Flags
1 1049kB 1075MB 1074MB primary xfs boot
2 1075MB 21.5GB 20.4GB primary lvm

TERIE X Z A, ESEBRE M XARER A E MR XI5, A%UE

(parted) mklabel table-type

Hrp, table-type A LIEHSLA msdos ¥ gpt, msdos 182 MBR #%2, gpt {03 GPT %=X,
A X BTEZAS U

(parted) mkpart part-type name fs-type start end
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part-type F-Bal i T MBR #%2(, 1AL, primary . logical 5 extened.

name FBUl T H T GTP #62X, A XERSRG— 4K,

fs-type F-BEHTHEE SRS, G xfs | ext2, ext3 . ext4, Linux-swap ., ntfs | reiserfs
AT, R, XIPASX XSS RS, FURHR e X,

start Fl end FBIHTHRE X AR SMA L, WRAALE s, MFIRIGREEXE, ©

A[LIFEE MIiB. GiB. TiB fERHA, BRIAE MIB.
PR T XSS, TIPS T parted /22 5liE 7R MBR 23X GPT 43X, 1 ¥

ANoIDOE R, RS SN T — 5B 20GB BEEE, SRR sdb.

1. MBR 57X
X B parted #540 sdb B X, AREHEAAIHER. T miISEEAT Xt 70

XJHRN
) root FHF B4 T parted 74>, I8 BATERYIRZ 2524 F/dev/sdb.,

[root@instructor ~]# parted /dev/sdb

GNU Parted 3.2

Using /dev/sdb
Welcome to GNU Parted! Type 'help' to view a list of commands.

(parted)

Tk, HA mklabel msdos fir > A HTRE AL RIS MBR HHIbRSE
mkpart 5 BIESE I o Xl MK, FEA BRI A primary SREIHETIMX . WA

SR

SR AR A4, AT MEH] help fiv & ARIBCH B R
(parted) mklabel msdos

(parted) mkpart
Partition type?

TR GB (AR, ARAERE, AR A2k 2 [ S A BRI 507 ),

primary/extended? primary

(parted) unit GB

FEE X SR G RPIHE E 73 XA I
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File system type? [ext2]? xfs
Start? 0GB
End? 1GB

fH print iy S TER /X (5 R

(parted) print

Model: VMware, VMware Virtual S (scsi)
Disk /dev/sdb: 21.5GB

Sector size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:
Number Start End Size Type File system Flags
1 0.00GB 1.00GB 1.00GB primary xfs 1lba

Tl quit IR M X S

(parted) quit
Information: You may need to update /etc/fstab.

iRt parted F1fIJE, 21T udevadm settle 7%, S5fF RGTIMHIEAS T Mo
[root@instructor ~]# udevadm settle

SEREI I DA Frs

[root@instructor ~]# parted /dev/sdb

GNU Parted 3.2

Using /dev/sdb

Welcome to GNU Parted! Type 'help' to view a list of commands.
(parted) mklabel msdos

Warning: The existing disk label on /dev/sdb will be destroyed and all data on
this disk will be lost. Do you want to continue?

Yes/No? Yes

(parted) unit GB

(parted) mkpart

Partition type? primary/extended? primary

File system type? [ext2]? xfs

Start? 0GB

End? 1GB

(parted) print

Model: VMware, VMware Virtual S (scsi)

Disk /dev/sdb: 21.5GB

Sector size (logical/physical): 512B/512B

Partition Table: msdos

Disk Flags:
Number Start End Size Type File system Flags
1 0.00GB 1.00GB 1.00GB primary xfs 1lba

(parted) quit
Information: You may need to update /etc/fstab.
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0 R e AT RE AL A —BOE Y (Warning ), X BOES I BEVETE sdb X MERL
FERAERAESMC, WERER B TIRC, 2R EEdE e, m P
SEAREE . X — AR P B AL B

2. GPT X
[FlkE, ] parted fiv & AT LAXT GPT #SMIREREIE T2 IX, HAPHRANT .
LA root P B (34AAT parted #54>, Je e B X OREEEAL PR o

[root@instructor ~1# parted /dev/sdb
GNU Parted 3.2

Using /dev/sdb
Welcome to GNU Parted! Type 'help' to view a list of commands.

(parted)

{8 F mklabel gpt fiv4> MRS A GPT kM AIbR2s .

(parted) mklabel gpt
TR ST IXERAL (AT ),

(parted) unit GB
4P mkpart 3 SQIEBISMC, AT GPT MRS, A5 A Bt — B AT
DN RGERARIA,
(parted) mkpart

Partition name? []? first
File system type? [ext2]? xfs

FERE T XA IR AT
Start? 0GB
End? 1GB

i print i S TER /X5 R
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(parted) print

Model: VMware, VMware Virtual S (scsi)
Disk /dev/sdb: 21.5GB

Sector size (logical/physical): 512B/512B
Partition Table: gpt

Disk Flags:
Number Start End Size File system Name Flags
1 0.00GB 1.00GB 1.00GB xfs first

i quit fir 3B M X F T

(parted) quit
Information: You may need to update /etc/fstab.

iR parted 1), 1217 udevadm settle i3>, SFfFRGIMHILAS T 5o
[root@instructor -~]# udevadm settle

SERER P DAERANTT B

[root@instructor ~]# parted /dev/sdb

GHU Parted 3.2

Using /dev/sdb

Welcome to GNU Parted! Type ‘'help' to view a List of commands.
(parted) mklabel gpt

Warning: The existing disk label on /dev/sdb will be destroyed and all data on this disk will be lost. Do you want
to continue?

Yes/No? Yes

(parted} unit GB

(parted) mkpart

Partition name? []7 first

File system type? [ext2]? xfs

Start? 0GB

End? 1GB

(parted) print

Model: VMware, VWMware Virtual S (scsi)

Disk /dev/sdb: 21.5GB

Sector size (logical/physical): 512B/5128B

Partition Table: gpt

Disk Flags:
Wumber Start End Size File system MName Flags
1 8.88GB 1.00GB 1.08GB xfs first

{parted) quit
Information: You may need to update /etc/fstab.

D 10.4  ausscrE RS

DI RGEARkE AL, ORAHE X R AR . TR X RS A
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ARG H R R E RGeS S PIAAAE L  (—ORESL ) s, RITEfFfitiess
SRR L . RHELS RS HFEMSUE RS, N xfs, extd 46, BRIMEH xfs
Bl

] mikfs iy 4 Al IXERTERR M IX A 60U, Wl S AU RSE.
mkfs A S SRRSO RGERIL, BN, 8 E—Tr R A XA xfs 207, ]

DU A mkfs.xfs T4

[root@instructor ~]# mkfs.xfs /dev/sdbl

meta-data=/dev/sdbl isize=512 agcount=4, agsize=60992 blks
= sectsz=512 attr=2, projid32bit=1
= crc=1 finobt=1, sparse=1, rmapbt=0
= reflink=1

data = bsize=4096 blocks=243968, imaxpct=25
= sunit=0 swidth=0 blks

naming =version 2 bsize=4096 ascii-ci=0, ftype=1

log =internal log bsize=4096 blocks=1566, version=2
= sectsz=512 sunit=0 blks, lazy-count=1

realtime =none extsz=4096 blocks=0, rtextents=0

UNRAHAE YRR G SIS RS, AL “mkfs.”, SRISHEMIX Tab #E.

[root@instructor ~]# mkfs.
mkfs.cramfs mkfs.ext3 mkfs.fat mkfs.msdos mkfs.xfs
mkfs.ext2 mkfs.ext4 mkfs.minix mkfs.vfat

D 10.5  HesserERsg

ReMERU, el — R SO R GRS H A b, AL RERS DTl
MSCHERGE (431X, FTRMER] mount A5 SCBlIRIER. Filn, # E—TEgs=iem
S RGHERE media o P, /media yHEERET . A ELG AT LUBIEANFI A FRAGHEEAT .
TERL: A R B e IX

[root@instructor ~]# mount -t xfs /dev/sdbl /media/
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o, txfs fUIBIEAS
WIS, PTLAME df -Th (T 3£5 s ST RGERAY ) f i E S RS R

[root@instructor ~]# df -Th |grep /dev/sdbl
/dev/sdbl xfs 947M 39M 908M 5% /media

il mount iF S HUR , ERKES I RGEALHG X F SRR H R T, ok
W ERFATERME S K, A mount i HUDIRERIRIHEE . A T DRIXANRIRE, T LAfd
RUR AR T B WHERSUERGE (701X) 5 Alete/fstab SRR AHER
F TR By sdbl B AGZSU,

# /etc/fstab

# Created by anaconda on Wed Jan 22 07:48:12 2020

#

# Accessible filesystems, by reference, are maintained under '/dev/disk/'.

# See man pages fstab(5), findfs(8), mount(8) and/or blkid(8) for mere info.
#

# After editing this file, run 'systemctl daemon-reload' to update systemd
# units generated from this file.

#

/dev/mapper/rhel-root / xfs defaults 00
UUID=b81c5f9%e-491d-48c2-b938-53368d253eee /boot xfs defaults 00
/dev/mapper/rhel-swap  swap swap defaults 00
fdev/sdbl /media xfs defaults 8 0

RIERRZC i — A U — AR H, IR A 6 DB

F— A FBHTHRC RS SRS UUID, AP R &R, GnsAasm
TERAMBASH UUID,  ATLAfSEH] blkid fir2 A Aeif).,

BATBIN T E T, T LI

B=ATB TR ESU RS, AT xfs

PN T BRI, defaults fCFSHRINAI—ZEEIT ( n]5@ L man mount fiF4>
Arif] defaults FTEL 5 ARFRIEDT ), WERAHASANAS MNIIEI, Wl IS 570 .

BHA BT &z, 0 1SN

FANTFBEORRGUER ] fock AR SUFRSE, WERSUFRGERAE xfs, M
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NCEN 0,
WESERNSE, AEBRH, A systemctl daemon-reload 74>, il systemd FHEMFHIisE& o
XRERRTEA T K AFER

D 10.6  maim

TEVHARESIIREZ 1T, A B AN — T RER S BRI, P B YT
KBRS, S HEARA R R AR, PSR LT, K103 R T
P FARE AU VO AR B CRIERIEH https://www.thomas-krenn.com/en/wiki/ Linux_
Storage Stack Diagram ),

ORI FES N Z)Z, ARPEESURG)Z | #HIPYZ (Block Layer ) &)
EHARR TP RT KRS iR BIRA B E R TR, T ik — i
T,

B, MURFP ARG ER Gl RS ), WK 10-4 s,

PR LB RSE (VES) 2. Linux KRATHGHR SRRSO RS, W
xfs ext4 % VFS 210 FEANEFRE LRI T S R SR AbREE O
W 10-5 AR

R EHEYZ . EROERIA VES 22, I TR Z 2SS, @
RHE PRGN A PRIERE I o 8 AR R G2
FIRE A8 22 0], R EAR [AF ROV 224 SR SRR IR Y KR S 1R 1/O
R ) MHATAIFAEER, AT ES PR VO Rt A X —)2, W 10-6 FTR.

K 10-6 AR VO WEE . e fEaer) SBAS VO HEE, it 22 s
/O V¥, £ RHELS HERIASHFZ BN /O THIE .
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The Linux Storage Stack Diagram

version 4,10, 2017-03-10
outlines the Linux storage stack as of Kernel version 4,10

vis_writev, vis_ readv....

Bl0s(block 1Os)

170 5¢
Request Request BIO
Tased drivers based drivers birsed drivers

B 10-3 1O tniEE
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HEEE
( Applications(processes) |
=l & &l = &
= = S - 5

K104 NHIRER RS R

VFS

[ Network FS Pseudo FS Special
@ el
@ﬁblﬂ a'.@@@ l@@lﬁ@

L 1 -y
== userspace(e.g.sshis)
L——= network
K105 VFSJZ
4 Block Layer %

1/O scheduler blkmg

dispatch
[_ .:uenes J

Kl 10-6 @AY

R, VO HRARAR)Z, X — 2R TR A AR sl , ot
MARERs 1O i

TGRS 2Tl CRAES e BRI RSO0 ), X AR ]
N TRAETE, WA SR RS RAG IR BT R IR AR, e EERACHT e
Fra It SRR e, IHESIE, B2 2 ERE I—ER. flin, FASEnERHA—
MNEGAHE TR P AYTESR Frg K5 (ORERLRR XARSE, WX ASHEsRk S e 247
TEREAMER G TR —BER, IXFEs > T RGER TR IR A SR
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FIREHET , SRR RS X R DT A R i, A—ASFnEK, &
T SR E IR RL A XA B 5 TR ISR, IR 2trT DY, B A&t XM MERTERA
G211 SRR 3 TR = . (E ) S v S L B = R ALY 2 22 I iy e A 5| KI5 BRI i oy ey
HASEHET, HH AR Fhkata], AR H .

PG IR EE ) 22 B R ERECRS AT BB — I 8l , BT AN Ak fa A,
DRl R R B S PR T . Bt IS (SSD) eIl R R ok ks, &
IR TGRS . B RS E R U S0 Sk BT | AR |
BB (BABUE | RELSFHUMROE ) S50, ANid, SSD WA BB AR FRYE,
B, ERAERER/N (CSPWEESARLL ), WA BATA AL, REBUESE IR R
#AE T SSD. RHELS SZHF2BA8 VO 1, HIEBUR T ZHiiA (RHEL7 SEE 1Y
RATRROFIEABAS VO TS X AFRZ=MERE AT LUIAE SSD R R G PR BRI e

Z B VO JREER SASEARE , ARVHEHIZBAS VO HEBALE] (blk-mq ), iZALHI S
8 VO BRAEBGT R 2 Al RS K VO BRI BRI BRI T4
(R AL 2T MR B2 CPU. AR O30 T

1. %P5 /O AR SRR

7E RHELS 1, ERIAZRELIT 4 FZBASI VO JREEFmS

mq-deadline: X/ZZ I deadline(FJ5 WIFR) AR HmE . 78 RHEL8 ZRiHIARAH,
deadline JJRETRNEIE NG VO PHRERIEZ — o WUERATRER PR X B S5, e
ARG DI b iR e PR A B L IR VU IR S, SO AR
MG, N TGN, LT mg-deadline ( HBASIH deadline ). 3XFf /O Y435 S
T FHPIRIBAG ;5 —FP Rt IAS Y, 1ZBNS R XA TR THEY s 58 Pt
IHEEA THE BSOS iR SRS 1 R A . s ifid g VO ik
FRE, MESEHEF S HET VO #0E. AnSE S ai S TigR s e na i, ol
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HEEE

M R MBI 5 e R BAS A T 1O 4

kyber: I RNE 2L B DGARIAER BFR, W LLRSEBURIRE S AR E H
PREGFITE] . IR RIS T T e, 40 SSD s IAEIR (Y Bt o

bfq: 4252 Budget Fair Queueing ( FF/AF-BAS1 ), WTLABEA#A cfq (5842 FBASI,
RHELS8 ZHiHHBAS VO JHEERNEZ — ) ITFHRIA, ofq S IGHRECASY, tte
Ui, K H A FFERA VO TR A RIS, kA B #HRE1Y VO RS B
HERREBAG s [, A SRR BAG SO Fr, SRS LASE TR R i 5 2R AN
[FFERRBAS R VO #44E , LUHGRBHFRGONI Ao bfg J2dE T ofq i, (HATHRE,
bfq ANFAEA PR IECHE] -, TR AEERE R SERT RO B (LA XA iR ) 2
i, AR

none: IXFf VO RIS FHF30H5 NVMe 8k 5 FHITGHERENL 1O 4. BRIRT
FABAF 1O A SRS H1 noop.,

2. ®E /0 FERE

RHELS ¥ 4 FZ A1 1O IR M . 7F/sys/block/disk _device/queue/scheduler #1571
TR VO THEESRG . TS S ARSI SRTIEAET Y VO TRIBEHRNE

[root@instructor ~]# cat /sys/block/sda/queue/scheduler
[mg-deadline] kyber bfgq none

FEUGIEEE VO WSS, bfq, T T4,

[root@instructor ~]# echo 'bfq' > /sys/block/sda/queue/scheduler
[root@instructor ~]# cat /sys/block/sda/queue/scheduler
mg-deadline kyber [bfg] none

TE/sys/block/disk_device/queue/iosched H sEH AT HEANTEAEMT Y VO 18 BE A& A 24K
TS B, T HEEREE mg-deadline i EUATRIESAL
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[root@instructor ~]# cd /sys/block/sda/queue/iosched/
[root@instructor iosched]# 1s
fifo batch front merges read expire write expire writes starved

EE: WRMNEUBEHRTS TR, N7EEER.

D 10.7  Acuishag

A2 SR R B, AT LIAIH] parted THXIREALHIT/MX . Parted BEREASHE
MBR #ER, WEEEHE GPT Mk, /XN ARERH , SR
SCUFRGEASHARI T, LR PR AR AU X S R T

AREANH T RHELS RGHWREAEREE . RHELS REERICRHIZ NS VO JHEE, If
HA 4 FHEERmS . mq-deadline, kyber. bfq Fl none., JXELi eSS HRAT LI ARG T
VESBIG LA TR
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ZEAEES

b—FENE T parted THXFREELHA 770X o ASRAT B E LI 0 X R N R
ISR, FEE M RIRHERS , REREAY AR A 2o BORAR, AT HE B AR ) A
4, Mi—HEE T KRN, 2ok R T2 . SRR PR ol DUk

XA

ey 11,1 EEEESTST

B TIES (Logical Volume Manager, LVM ) HS R edBIfAfis s Ol T
—MEE, AT EE RS R s, IR ERI T LA
PR, FEBes U RN b YBR[ I, A LUR T i
T4, S SRS B

MHPEHNAERE, BRSAREREIA KRR, ATROEE I,
XIFRGEKUL, LVM IR JZSEE 1B e 25 5, TOl % JE A Bk
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OB ORI2E S . TR ERA AR S RN B S5 SR, AN EHLIEOR Y
BRI TR b, el LVM B S R GORES B B AL

B 1.2 LVM A5

LVM K2 B s AL, SR L RAERE A RS RLH . # 11-1

JEIR T LVM 444
@
Logical Logical
Volume Volume
Volume‘(}roup
3 @ @
Physical Physical Physical
Volume Volume Volume
#7168
B 11-1 LVM %8
TS LVM A XIARIE .

VIFRAEAEI RS . AT LURYIBERAR: . RERSMIX . RAID FEANSOHA AR

Py#%: (Physical Volume, PV ): LVM HE AR AR T, WAUEYRL At
L T S HE R PV,

WAL (Volume Group, VG): ZEDH—APV 41, FTARIH A4,

#HA: (Logical Volume, LV ): LV BI#7E VG Z |, 7E LV FRIESUIRSE, Hk

JE BRI ]
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Y3 (Physical Extent, PE): PV Hi/MNUFEEERIG, PE FKR/INTLIFEE .
R aTiE A ATy A R A T S R s (] A S L

D 11.3 mig LVM

BN LVM (55—t e Bl PO AR #%, BT LU, . R X
o RAID B85 X BRGS0 X R, (] parted T HalgHAB X T HR =4~k
/IR IGB B IX, ZFR5HA sdbl | sdb2., sdb3.

1. SIRYEsE

T B YBRAAitisc s, AR pvereate AR HANIGIE N PV, W
SURMIEIE: . pyereate 4 T EAEIR YR ERR A IR, WA Z AP+,
FTLMEFIAAE A 53 ilan, Al 24/ dev/sdbl . /dev/sdb2 Fi/dev/sdb3 #IUAIEN PV,

[root@instructor ~]# pvcreate /dev/sdbl /dev/sdb2 /dev/sdb3
Physical volume "/dev/sdbl" successfully created.

Physical volume "/dev/sdb2" successfully created.
Physical volume "/dev/sdb3" successfully created.

PR “successfully created” fCREBIHEMI). AT pvs ap i 1A

[root@instructor ~]# pvs
PV VG Fmt Attr PSize PFree
/dev/sda2 rhel lvm2 a-- <19.00g 0

/dev/sdbl lvm2 --- 1.00g 1.00g
/dev/sdb2 lvm2 --- 1.00g 1.00g
/dev/sdb3 lvm2 --- 1.00g 1.00g

Hrr, /dev/sda2 RGO LAY sdbl . sdb2 Fil sdb3 #RC. 2K PV, H
EAIRNBTAE VG, WnSAR T s i eaniifE s, nTLUE A pvdisplay v iR Hdgk
1 PV ZFK, WTFPIR,
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[root@instructor ~]# pvdisplay /dev/sdbl
"/dev/sdbl" is a new physical volume of "1.00 GiB"
- NEW Physical volume ---

PV Name /dev/sdbl

VG Name

PV Size 1.00 GB

Allocatable NO

PE Size (<]

Total PE 0

Free PE (]

Allocated PE c]

PV UUID bMgQsm-74ux-YsQQ-cFnN-DPTk-srhL-TcpEXC

Hrp B LR AT .
PV Name: PV % FR.
PV Size: PV IR/I

PVUUID: PV ifEi—HriH,
2. BliELEA

BHEDH—A PV 45, HASRAU ., nTLUEF vecreate iR IS4, 5
TR BRI AGZ G BE R 2FR . Bilan, AFIFPZEE sdbl Fl sdb2 X
APV AL R vel B4 (sdb3 ¥AeSa il ).

[root@instructor ~]# vgcreate vgl /dev/sdbl /dev/sdb2
Volume group "vgl" successfully created

HIL “successfully created” UiFHRIEEY), FILIFEH ves irdkEE .

[root@instructor ~]# vgs
VG #PV #LV #SN Attr VSize VFree
rhel 1 2 0 wz--n- <19.00qg 0
vgl 2 0 0 wz--n- 1.99g 1.99g

LIHPINEE R, vel & 24 PV AR, WRAEAE T NEAREE, AT
vgdisplay 4 THIER_FEARR VG #F%, Q1T PR,
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IZEEEES
[root@instructor ~]# vgdisplay vgl
- Volume group ---
VG Name vgl
System ID
Format lvm2
Metadata Areas 2
Metadata Sequence No 1
VG Access read/write
VG Status resizable
MAX LV e
Cur LV e
Open LV 0
Max PV 0
Cur PV 2
Act PV 2
VG Size 1.99 GB
PE Size 4.0 MB
Total PE 510
Alloc PE / Size e/0
Free PE / Size 510 / 1.99 GB
VG UUID IV8xu0-1kiK-axID-sUS@-bZDa-qlLo®-RrrsCL

Forh B2 LA T

VG Name: VG K.

VG Size: VG R/,

PE Size: %1~ PE R/, BRILH 4MB.

Total PE: % VG P adttu &2/ PE,

VG UUID: VG MMfE—Hri s,

FIFH vecreate v VG, WIRAFEE PE (AN, WERINEEAS PE BUR/NAR 4MB,
A LA - SRR E PE A1

3. f@EiZiEE

BISEBE, TENBH TR BRIEEE A LU Ivereate ir 22K 5E M.

Ivereate A4 I BLER— A -n YEWOKIEE LV I4FK, SIS EEHMSIR. -L Wi

TN, B THEE PE BE0 B, AElhesiald— 408 vl (132
A, R/ 1L5GB.
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[root@instructor ~]# lvcreate -n 1lvl vgl -L 1.5G
Logical volume "lvl" created.

F I 740 V1 B2, ATRAU Ivs i ok ACR

[root@instructor ~]# lvs

LV VG  Attr LSize Pool Origin Data% Meta%s Move Log Cpy%Sync Convert
root rhel -wi-ao---- <17.00g
swap rhel -wi-ao---- 2.00g
vl vgl -wi-a----- 1.50g

IRARE B EINEAAEE., PTLME Ivdisplay fiv3 R THIER FiZa8 iR 4axt jie,
WFPIR.

[root@instructor ~]# lvdisplay /dev/vgl/lvl
--- Logical volume ---

LV Path /fdev/vgl/lvl

LV Name vl

VG Name vgl

LV UUID MDwsv9-pRu6-9ubh-Uual-tMTd-zjsx-2M13qe
LV Write Access read/write

LV Creation host, time instructor, 2020-12-88 17:55:44 +0860
LV Status available

# open 0

LV Size 1.50 GB

Current LE 384

Segments 2

Allocation inherit

Read ahead sectors auto

- currently set to 8192

Block device 25322

Forp e S LA AT
LV Path: AR ERL,

LV Name: ZHERIHK,

VG Name: &AM,

LV Size: @RI HIIR/N,

LV Status: #HHEAPRA, XH Al

4. RIEXHRS GE)
FREE X —FE, BIESSEIE AT EA IS ASUERSE, nT U] mkfs d5. f
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an, R AT xfs iSRS

[root@instructor ~]# mkfs.xfs /dev/vgl/1lvl

meta-data=/dev/vgl/1lvl isize=512
= sectsz=512
= cre=1
= reflink=1
data = bsize=4096
= sunit=0
naming =version 2 bsize=4096
log =internal log bsize=4096
= sectsz=512
realtime =none extsz=4096
5. kAR

agcount=4, agsize=98304 blks
attr=2, projid32bit=1
finobt=1, sparse=1, rmapbt=0

blocks=393216, imaxpct=25
swidth=0 blks

ascii-ci=0, ftype=1
blocks=2560, version=2
sunit=0 blks, lazy-count=1
blocks=0, rtextents=0

I — P EAIEERUT, HPRZ S SHEEUNS Aete/fstab SUPF AR LSEBUK A HE

#, WTFHR,

/dev/vgl/1lvl /data  xfs defaults 0 0

DL EstERE LVM 58

N 11.4 sz

B LVM 1Y 32 H e B n] LU A PR 0], s (A AS R EA T 7
SR, BEA/INMERS ) (WAL ). AT RPN AR, AR

B WY R A A ]

FE LSRG, I T — 20 vl HR/NA 1.5GB i85 . RiskEE i)
HERS, IZEATIZS AR T, X T LM S BTy 4 FTlfEgk, w2

I, AR AL o

TEAG R, PR A BHLLIE vl §7AS] 25GB, 1y AZHT, LM ves ard
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BEMHT VG BN, WFFR,

[root@instructor ~1# vgs
VG #PV #LV #SN Attr VSize VFree
rhel 1 2 0 wz--n- <19.006g 0
vgl 2 1 0 wz--n- 1.99g 504.00m

LA, vel iR T 504MB #5[0] AREAR, FERAYZSEEA T A MK,
WA ESEHs vel 74, VAT 4 vl fEE—1aIE LVM i, fRE T—4 PV (sdb3 ), iX
BT vgextend A AL ENIA vgl . DISEE RGBSR H T,

[root@instructor ~]# vgextend vgl /dev/sdb3
Volume group "vgl" successfully extended

LR “successfully extended” UEFHIZEGL LI 2%, WL ves A FHRER ,
W s,

[root@instructor -~1# vgs
VG #PV #LV #SN Attr VSize VFree
rhel 1 2 08 wz--n- <19.00g 0
vgl 3 1 0 wz--n- <2.99g9 <1.49g

HTEHOLY 453 1.49GB, HILA B RFRss Mt EEy 453 1.5GB, 1]
PIHTF Ivextend a2 2 G025 4]

[root@instructor ~]# lvextend -L 2.56 /dev/vgl/1lvl
Size of logical volume vgl/lvl changed from 1.50 GiB (384 extents) to 2.50 GiB (640 extents).
Logical volume vgl/lvl successfully resized.

B vl FZSaY B S T 2.5GB, R -L BT AR E Y 45
MRRFALE SRR TDN; WA 7 775, MIREAEEA R/ NZERE (e
e H ] xfs_growfs Ay Ja IR EER SO STEY ESCH R G H Y

[root@instructor ~]# xfs growfs /data/

ER: WRE extd RAM U RS, 7T UL resizefs 44 J5 B2 4 2 R LHY
SR GLH B B
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SENA G, ATLUME R df -Th ir 2 B R AR

[root@instructor ~]# df -Th |grep /data
/dev/mapper/vgl-1vl  xfs 2.56 51M 2.5G 2% /data

D 11.5 gl

GULE VBG4, g NG H 2 0 E 4 B A S LA
YIERE NGH RS . B, 5 pvmove A &K 20 Hh EE 4 A I3 1
PrEt B EE i E B G A th A PG b IR R EOR AR Y A 2
A X EERL B IR LR . 2R5, ] vereduce A& 58 e NMELLEY
7 (2

N HRRE R A4/ NS AT — 00 ve2 AL, Bt sdbs . sdb6 il sdb7
AV G pys i ORAF G, AR,

[root@instructor ~]# pvs |grep vg2

/dev/sdb5 wvg2 1lvm2 a-- 96.00m 96.00m
/dev/sdb6 wvg2 lvm2 a-- 96.00m 40.00m
/dev/sdb7 wvg2 1lvm2 a-- 96.00m 0

2 sdb7 PR EIHE S B HALEE T ve2 mpEgt, AT Fosian S

[root@instructor ~]# pvmove /dev/sdb7
/dev/sdb7: Moved: 100.00%

SERUG, FRRMH pvs ir A E, sdb7 IFIRZS T 2 OMB 221 T 96MB,

[root@instructor ~]# pvs |grep vg2

/dev/sdb5 wvg2 1lvm2 a-- 96.00m 0
/dev/sdb6 wvg2 1vm2 a-- 96.00m 40.00m
/dev/sdb7 wvg2 1lvm2 a-- 96.00m 96.00m

XI5, (] vereduce i NEA HIBRYIEIE: .

[root@instructor ~]# vgreduce vg2 /dev/sdb7
Removed "/dev/sdb7" from volume group "vg2"
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I EAREYSEAE sdb7 X MEEE M ve2 HHBR, Rl LI pvremove 4k AfE 1E
P,

[root@instructor ~]# pvremove /dev/sdb7
Labels on physical volume "/dev/sdb7" successfully wiped.

D 11.6 Az

AREE L T A VM MRS AT R AR B, 7ERIE LVM Z AT, 7%
R B, BT LURRESL . 70X B RAID (R334, SEfi pyereate i dHf
XY PR A A PV, SRR vacreate A 2-BIEE VG, VG R H#IL, &5
il FH lvereate fir4 MAEAIHLH R 025 DRSS LV, YA LV 23 [HAS R AT LIAELRT

HATY %
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{ A stratis EEIZiEHE

7E RHELS 1, HEH T stratis 7AAHAT B4 . B LVM —4E, #RIEHHIFFAfBAAT B
WIBA At s, RIAHI— s M Ak B s AUl it SRR IZfrfitrh el
S RGO

D 12.1 stratis 4264

TE27 QI stratis ZAT, Jok TSN, B 12-1 JRORIZ stratis 2244,

R TR, I YRR A AT LU . 43X T ISCSTAFAifi % . ikl
YIBPAE AL, AR/ NAE TG A BN, AR R R 2,
W dm-thin . dm-cache %%, /A MBI SEMUS . stratis 23 R B AF il A — 1
/stratis/my-pool H 5%, XA~ H R R At stratis SCPFRGEMRAIEERE . B-174H
W AT LIRS SRS, XS RGO AR, S RGN
F xfs ¥k, PRICATZENT stratis BIEA SRS TSk,



RHELSRAZEIRSMHREMR L

Filesystem | Filesystem 2 Filesystem 3 Filesystem 4

I

Pool 1 Pool 2

L L]

o ) o 0, o o o o o o =) o o 0, o [-] =) o
) » ) (] () (] () [ ) o () o

Idev/sda /dev/sdb Idevisdc /dev/sdd fdev/sde fdev/sdl

B 12-1 stratis 2244

D 12.2  stratis 42

MWEAASKT | stratis 3 —)Z, 435E Blockdev . fA#ibAISCIF R 50,

Blockdev T B# IR A, WIREREMIXAE . FENER(IH] Thinpool FREKEAE
P B AT DA AU RS stratis SCHFRGEEAT [
FERRAN, SCHFRGER R VB A B s s, anSRBse i K Mg scf:

RGUNBIN, MRS A RSO RGN

- 12.3 GIEHHIEEE stratis

TEQEE stratis K542 BT , T B AE 2258 H20%% stratisd A1 stratis-cli P56, stratis-cli
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(EMstratisERIZESE

PRMHET stratis #2>, stratisd $24L T stratisd 5%

[root@instructor ~1# yum install stratis-cli stratisd -y

LISEE , (HFH systemet] A0 stratisd IR 55
[root@instructor ~]# systemctl enable --now stratisd

B, X THEY R A h OGS T MBI it £ /dev/sde
Fi/dev/sdd, K/NER 10GB. $AT FHEIBYATS, FIFH/devisde B

[root@instructor ~]# stratis pool create pooll /dev/sdc

i F stratis pool list fir& 2 A& G B

[root@instructor ~]# stratis pool list
Name Total Physical Size Total Physical Used
pooll 16 GB 52 MB

A LU B SEPRrPIERAs [A]E 10GB, tie/devisde HYSEFR AN, ARSI HI3E

Peisg s, AT T o

[root@instructor ~]# stratis pool add-data pooll /dev/sdd

{#iH] stratis blockdev list A2 25 At - BB 7%

[root@instructor ~]# stratis blockdev list

Pool Name Device Node Physical Size State Tier
pooll /dev/sdc 10 GB In-use Data
pooll /dev/sdd 10 GB In-use Data

IR E/R, pooll MEGAFEM AN T, H/devisde Fl/devisdd, K/IViill
4 10GB, P stratis pool list A28 F , AIR/NELAE T 20GB.

[root@instructor ~]# stratis pool list
Name Total Physical Size Total Physical Used

pooll 20 GB 56 MB
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AR S, WEAEM RIS RS, I stratis filesystem (5% fs ) create
AT, WTFPR.
[root@instructor ~]# stratis fs create pooll fsl

BEESERY, (I stratis filesystem (3% fs ) list A AA ARG MIEE

[root@instructor ~]# stratis fs list
Pool Name Name Used Created Device
pooll fsl 546 MiB Dec 18 2020 04:56 /stratis/pooll/fsl

ZHER Used X4, WERAEIRS A, MREZIER.
URARERISUFE RS, /RAEHER IR A0 PRI A test MUHEZUR, JFS

UuID
b4864c2e8e234ba5bf84683fa827e8f6

Nete/fstab SESZHK A2k

defaults,x-systemd.requires=stratisd.service 0 0

/stratis/pooll/fsl /test xfs
T B, R, stratis SUAFRGEBNC 2N xfs 288, PRI
BT THEAIRAE, RIRRLHINA x-systemd.requires=stratisd.service 55H, HHZ4E
REHS RS, HE stratisd IRSS )80, WRANN HiZ4KH , BSAE FIRES R0 H
JE BRI )
PAFERIS, (] df BB R/DN, KA/ 1LOTB, RBHE, pooll MYSEFRA/N
HA 20GB, ixJ2 T stratis # IS HIACE, 1.0TB SEPR2 BN,

[root@instructor ~]# df -Th |grep /test
/dev/mapper/stratis-1-850ebdf64b27436eb383c65b363032d7-thin-fs-b4864c2e8e234ba5bf84683fa827e86 xfs 1.eT 7.2G 1017G 1% /test

Bk, i dd fitest Hat FE A 4GB K/ NRSC:
[root@instructor ~]# dd if=/dev/zero of=/test/filel bs=1M count=4048

PG stratis fs Tist Ay Sl F R GRS S ARSI inmisg .

[root@instructor test]# stratis fs list
Device uuID

Pool Name Name Used Created
pooll fsl 4.49 GiB Dec 18 2020 04:56 /stratis/pooll/fsl b4864cZe8e234ba5bf84683faB27e86
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{FRstratisEEZESE

e 12,4 @b

£ stratis FSCRERSCAQIEEDUIR, RIS, TSR YR g ke, &
UUIER A AN AR SC, T IHPRHE R A& stratis TRIF,
i F stratis filesystem( &%, fs )snapshot 44 fs1 SR GLRIEME, PLIEZFR K snpl .

[root@instructor test]# stratis fs snapshot pooll fsl snpl

BIESERUS, ] stratis fs list 2R PRIRIED

[root@instructor test]# stratis fs list

Pool Name Name Used Created Device UuID
pooll fsl 4.49 GiB Dec 18 2020 04:56 /stratis/pooll/fsl b4864c2e8e234ba5bf84683TaB27e8T6

pooll snpl 4.49 GiB Dec 18 2020 17:08 /stratis/pooll/snpl 676bfcf36d0c4e47a89165762090T441

R T SSTETRIRPZCR, B HTH dd ap2-0IEERY filel SCIEMEE,
[root@instructor test]# rm -rf /test/filel

SRJEQHER R snp, FHERIABIAYPRIR snpl 4 2%k

[root@instructor test]# mount /stratis/pooll/snpl /snp
[root@instructor test]# cd /snp/

[root@instructor snpl# 1s

filel

HEGEUR, KB filel HRIRAAE, UITIRE 22

B 12.5 A

AREEBAT A stratis FEHOESSIRITISCI RS, CRMEREEAR SR,
stratis {PRAEF P FAHTRIRCE | DURRIMEEIIRE
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FIH tuned HTRES IR
RHEL #2fit T—A4~4% 4 tuned MRS, 1255435 BAS B G A XTASRIZERIRG TAE T2k

HATRGMI . tuned M55 AR HISIZSFE X RGEHA IR tuned AiS5 4 EIFHIRZ
PUE AL E SO, X SElE &SN R B AR 3

D 13,1 Esi

Pl SIAE, B4R N AT EOE R A YERERUIIB B R, AR RS
AARNTAES]

D 13.2 ahaini

FTEBIASTAL, 248 uned MRST 2ME RGEMTESIR DL TR0, A& SR 7
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FIBtunedi# 1T R STEMK

3%, 7F RHEL8 oSV IREwEE . WA S i IRE, 35 2 4F /etc/tuned/tuned-
main.conf it & SCIFHUKE dynamic tuning (EEN 1o JaHsISEMEIIRES, tuned A5
RN 10 FPePiE T RE P EE—IK . A LLTE fetc/tuned/tuned-main.conf Bt B SCA4 A IE a5

update_interval JEX I BT[]

D 13.3  tuned e SCr%EE

7E RHEL8 L 44% | tuned FPFD, REUAFHLTT LI ] tuned RSSXSRSE
AR E . wned ARFS 2T LAREHE WREE I ARG, 2B e s TARZRLE
7, IXUERCE SR tuned ARSS U0 . FRGEAERLEY AT LB IS TS SR TC E SO,
AT LA B SCBCE S ATE I AR P B ) TARE R 38

tuned ARFSHEHE T LA LR HUE SCAORC B SO

balanced: 15575 ZAE T REFIEREE Z AT TR R S8

desktop: THET balanced BLE M, AT BN 58 BN RS

throughput-performance : 1% ER St B RSE, EASH TATRENLE . BEA T
readahead JAIESHHEILE N 4096KB., AL & SCHHAIT I T NRZATISAL, DMER SRt
LR VO,

latency-performance: & A EREFERREURIE IR RS, TASH T 1 RENLE, JFikiE
T AT EEE IR I 2L

network-latency: TFET latency-performance it & 3C{4F. B0 T MZSRTESEL, LR
EEARI IS IESR o I B SCIAS T IE IR SURHA LA S IESARDCI S EL, LIRS
IR AER

network-throughput: &3 T* throughput-performance Bt B S0, 0 &SN T WK%
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2 G X R g PR RE RO A5 A i

powersave: AR ITAER RS,

oracle: ZALE M2 tuned-profiles-oracle FX i), B24 X} Oracle %4
DA E S

virtual-guest: G TEREIML ERIRSE, DSeftRoRmtERE.

virtual-host: &G HIBAT ML ENL, ZACE A ATEENL RS
PRI HITERE

- 13.4 & tuned BdE XX

tuned-adm 4> 1] LLFRARIA) 51 HERERTEE R tuned Bic g SO 2, i tuned-adm
active TG SR IEAE(EFH AL B S

[root@instructor ~]# tuned-adm active
Current active profile: virtual-guest

AR R ST R E S, ATLAMETH tuned-adm list 474>

[root@instructor ~]# tuned-adm list
Available profiles:

- balanced - General non-specialized tuned profile

- desktop - Optimize for the desktop use-case

- latency-performance - Optimize for deterministic performance at the cost of increased power consumption

- network-latency - Optimize for deterministic performance at the cost of increased power consumption, focused on low latency network performance
- network-throughput - Optimize for streaming network throughput, generally only necessary on older CPUs or 40G+ networks

- powersave - Optimize for low power consumption

- throughput -performance - Broadly applicable tuning that provides excellent performance across a variety of common server workloads

- virtual-guest - Optimize for running inside a virtual guest

- virtual-host - Optimize for running KVM guests

Current active profile: wirtual-guest

WERANH & ST R GUE A R ORI S, FTLAEH tuned-adm recommend #ir4-if:
tuned /IR 55-HEAFIC B XA T

[root@instructor ~]# tuned-adm recommend
virtual-guest

UnERARES 2Rl FH A TC B S O HA B S, AT LA tuned-adm profile fip4>

/ 150 /



g138
FIBtunedi# 1T R STEMK

Je T b Ay B R C SRR 2R

[root@instructor ~]# tuned-adm profile network-latency
[root@instructor ~]# tuned-adm active

Current active profile: network-latency

ATLEH, BCE ST MRk virtual-guest ZEAY T network-latency
AT LACH] tuned AR5 FTRIRA TR

[root@instructor ~]# tuned-adm off
[root@instructor ~]# tuned-adm active
No current active profile.

KHR, BCESUFRAARCT

D 13.5 i s ST

TEFSERA NG R, RGERIIE DU TR, TR 24O A SGE B AR
FEHSERITCE SR, T tuned S5 SRR B 5L BIEUHTC ESCIRR) .

fust/lib/tuned H 5 FHTRAT tuned IRSFHRAUEAYTIUE SCRT & SO, BNIC B SCURRAAA AR
HHFZKTH 3,

[root@instructor ~]# cd /usr/lib/tuned/
[root@instructor tuned]# ls

balanced functions powersave throughput-performance virtual-host
desktop latency-performance network-throughput recommend.d virtual-guest

[root@instructor tuned]# cd throughput-performance/
[root@instructor throughput-performancel# 1s
tuned. conf

network-latency

i FIANETLIAE T, #EA throughput-performance XMHC & SCH-FH %, AJLIE R
tuned.conf (4, HAEEREZTTAMINSEL

fete/tuned HSEHH—> active_profile U, iZ U IRAEE ST RS IEZEMT Y tuned
B S
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[root@instructor tuned]# cd /etc/tuned/
[root@instructor tuned]# 1s

active profile bootcmdline profile mode
[root@instructor tuned]# cat active profile

virtual-guest

recommend.d tuned-main.conf

A SBL SO 1 e ete/tuned H SEHPRIEST HSE, 1% H SRR A 2 i
BCHIAFK, U mkdir/etc/tuned/my profile, FEHTEATT H 2 EIEE tuned.conf UM, %
S L EARZ TR S

FEQNEE A 8 RCE SO, TSR RS S SO, 3% T 27 tuned.conf SCEFHIY
[main] FEB M included 446 SO B A FR . FoE SCUYZZOCR A 13-1

NS
PARENTS
throughput-performance balanced latency-performance
CHILDREN
network-throughput desktop network-latency

virtual-host cpu-partitioning
virtual-quest

CHILDREN/GRANDCHILDREN

— Custom Web Profile Custom Database Profile Custom Middleware Profile =—

K131 ECESER R
fln, 1E4&F desktop FCE LI, A BIARCE SIS ] balanced 1104 B HISCHL E:
3t

[main]
summary=0ptimize for the desktop use-case

include=balanced
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FIBtunedi# 1T R STEMK

tuned SCRASFANFRIRIEIT. g SORCESCIFR RS DX St (R AR LA R
TRG, WIHES A — XL T

tuned FEA LUT PRI RIS

(1) T nAadr.

A TS TR RS ME R . HRTSCRAIEEE A =4 disk 1T
ARIUERMEEER 1O 1545, net JHTARIUEEMA-RAYMIAS B G, load HITREUEAS CPU
Uik %7 78

(2) JHT LA

PG E R R R, I HE T AR IEE. ORI CPU
JALLE CPU fF | FIREELIRAICAY disk FfF . FTXMESTIILR net 4 1F | HIXTRAIFIRE
WIIR L) vm i BN AA sysctl SRR sysctl 1745

13.5.1 BHEIEE

7t tuned.conf ST ST , B R HEDAE A, PRSI 132 B

[NAME]
type=TYPE
devices=DEVICES

B 132 SRR

[NAME]: ffifF&Fc, AIEZSEE.

type: TREHIFAIZEARL, R, AAUEITFIIINAME B type FBeAHlA], W type
B DL 2SS

devices: AJLIEE —LIHZ S MRINIEAEIIR . —MNEART (%) BEOREENILS
(1) flln, sd*fRERLL sd FFRMRAIE, Isda fUFRHRER sda B4t
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13.5.2 #BHEINF

AN LA E AR ], SeckiEn disk FROF . FENIA A E SR
Jetc/tuned/my_profile HEHHiEE tuned.conf U1

[main]
description=test my profile

[disk]
devices=sda,sdb
readahead=4096 sectors

SERPAF RIS, ] tuned-adm profile my profile fir4 R H A & L HC &SI,
SRIG 1 blockdev --getra fir2 /3 HIAF F /dev/sda Fi/dev/sdb HIMAERT, KILEAN THITRERL I X

R E N T 4096,
[root@instructor my profile]# blockdev --getra /dev/sda
4096
[root@instructor my profile]# blockdev --getra /dev/sdb
4096

FEBURN v AR, vm A TR HBEEHE R G, #lan, 7EH
7€ ) tuned.conf SCAFH IR E AT T A

[vm]
transparent hugepages=always

TR S, 4] tuned-adm profile my profile 4N FH H & SCHIBCE SCHF,
SRIGTHEH cat /sys/kernel/mm/transparent hugepage/enabled i 2 F, AKIEARITIIGED
ZERI. TSR E AL

[root@instructor ~]# cat /sys/kernel/mm/transparent_hugepage/enabled
[always] madvise never

BRI sysctl SR, ZE IR EZENRERICE M sysctl fir A BRI MIINAL
PSR, BN, 7E A E S tuned.conf SCAFPEE AT INE
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FIBtunedi# T ESIRR

[sysctl]
vm.swappiness=20

SEMRAFIHR S, T tuned-adm profile my_profile 74> H F E SCHRC & S,
SRIG (i sysctl -n vm.swappiness iy 22 A, AP swappiness FI{EE L0 BT 20,

[root@instructor ~]# sysctl -n vm.swapplness
20

D 13.6 Az

AR TR TR tuned MRG5EAT RETINE, i VERE tuned S5 FIAFHORCESCHF
KA T TAREAE, REAEPLGE AT AR E S A E Y tuned L E
3t
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RYUVE R R B XS M IR R G, R AR R A5 A P A2 M T
H, i ss T AR “Skez Dplt™ )T, FIBTAIRR AR RGN, REERGIE A
FPHIEs T,

AT AU LI Linux R TR, JFHEE RS Msbrmg &
Linux RGEHAZFMEHXIARFREM M TR, Ekxt CPU. RERNAAR IS TR,
WAL T AR ARG T et hy, X TR Al I RGOS 12k

- 14.1 vmstat

vmstat 74 ] FHFIREER S H CPU, #HFE . fE#E. N, T SCUHSERIAE R B .
%A SR procps-ng BXIFIRALT . BREZAECUTT

vmstat [options] [delay [count] ]
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delay JEFEPIUICHAR B IS TRIEIRG , BROAAAERD. WRARSEE delay BOfHE, WHTED
FI_ERE S RGURHPEEIE. count ZARTTEIRIEL, WIRASESE count AYMH, WIEERIASTEN
—o fln, 1R, SR 3 K

[root@instructor ~]# vmstat 1 3

PFOCS =s=-uecuuas MEMONY=====ssscs == SWaps= ===-= ig---- .system-- ----.. Cpu-----
r b swpd free buff cache si 50 bi bo in cs us sy id wa st
0 0 0 1944296 3356 553772 0 0 125 21 108 136 2 296 0 O
0 0 0 1944184 3356 553772 0 0 0 0 147 257 6 298 0 0
0 0 0 1944184 3356 553772 0 0 0 0 128 209 1 199 © 0O

ER: HFATWREESEE EAEE ARG N FE, TR AN ERE TR
HE,

F 14-1 RS T vmstat iy 4547

%= 14-1  vmstat HiHiEtR

P2 B R R
process r R ATEHEBA SRS AT IR RR AN
b Qb TSR] e TR RS FOBERE A AN
memory swpd AL A AT A7
free FLRAAF
buff FIAE Buffer (INAE (T2 SCIHICHHED
cache FAFE Cache AT (FHT-BA7SUFISEBRN D)
swap si AR AN AT et A TR
s0 TR H B NAF TLB
io bi PP NP PRI (AP
bo SR RIEBIP A P (NSHAD
system in AERDI AL
cs BRI R SOOI
CPU us 1BATAR RZACRSPITAE D FO 8] 7 23 L
sy 1BAT PR A RS ITAE D B 8] FT 43 L
id AN TR E 2 Ll
wa SR 1O SERUTIRT RN E 43 LE
st MRERIHLEIE) CPU I 8] 7 3L

vmstat fir AL TXTRGUBAERERGTNIE, WRESAEZ A M EREDE, 2
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SRR T

- 14.2 mpstat

&M proc HRHHAFHT, BRIAMEAL T, mpstat 74 HITENRS

mpstat A%

ST ARG RS,

sysstat /At mpstat 74

EREBIETEAS CPU MZEHER., XLEFR

EaibiEN /IR

mpstat [ -P {CPU|ALL} ]

[internal [count] ]

PR T8 & WM mlies CPU, ALL fRERFTA CPU,
UCRAE I TR] TEI R
PEI IR UL

internal IR HY

count J

filan, {8 mpstat i XA CPU #H17 3 YCREE,

[root@instructor ~]# mpstat -P ALL 1 3

Linux

Average:
Average:
Average:
Average:

/

CPU
all
2]
1

CPU
all

CPU
all

CPU
all

%BUsr
1.00
2.00
0.00

%nice

0.00
0.00
0.00

%nice

0.00
0.00
0.00

%nice

0.00
0.00
0.00

%nice

0.00
0.00
0.00

4.18.0-80.e18.x86_64 (instructor)

%SYS
1.00
1.00
0.99

%Sys
1.01
1.01
1.00

%SYS
1.01
1.98
0.00

%5Ys
1.00
1.33
0.67

Siowalt
0.00
0.00
0.00

%iowait
0.80
0.00
0.00

%iowait
0.00
0.00
0.00

%Siowait
0.00
0.00
0.00

2142 HEANSNH T mpstat B8R
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12/21/2020

%irq
0.00
0.00
0.00

%irq

0.00

%irq
0.17
06.33
0.00

_X86_64_

%soft

0.50
0.00
0.99

%soft

0.00
0.00
0.00

%soft

0.00
0.00
0.00

%soft

0.17
0.00
0.33

%steal

0.00
0.00
0.00

%steal

0.00
0.00
0.00

%steal

0.00
0.00
0.00

%steal

0.00
0.00
0.00

%guest
0.00
0.00
0.00

%guest
0.00
0.00
0.00

%sguest
0.00
0.00
0.00

%guest
0.00
0.00
0.00

CHBEINAMER. %

BRUCREERIITRIEIRG A 1 4D,

I~

(2 CPU)

%gnice  %idle
0.00 97.51
0.00 97.00
0.00 98.02

%gnice %idle
0.00 97.99
0.00 96.97
0.00 99.00

%gnice %idle
0.00 98.49
0.00 97.03
0.00 100.00

%gnice  %idle
0.00 98.00
0.00 97.00
0.00 99.00
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A@pGiETH
% 14-2 mpstat iHgkR
E- T i B
CPU B CPU [ 1D, ALL FoRfif CPU
%%usr PATH P AT Y CPU B4t
%sys BT A HERERT A CPU B4t
%%nice LA nice fRAGUBATIIEREF P A ]
Y%iowait Tt /O S5 ]
%irq CPU JIRZ T T i 2k ke i) E 43 B
%soft CPU &5 SR AR T AE 2 FROI TR ET 43 L
Yasteal REAN VRS AR 55 A REAUAC BRAS I REAUL CPU AbEE IS5 IRAS MBI TR 23 b
%guest AT I EEARR CPU FE 97 R 43 e
%gnice CPU 32174 niced 2 WAL 18] 1 43 EL
%%idle BRI VO AN HAh 5 A 25 R GBS 1] 7 4 b

mpstat 72 ] LLB/RITA CPU _FRSFIEEHEE, ASARH DI JiE EAACE R4~
TR ik CPU py M3, AT LUE ] pidstat 74> o

= 14.3 pidstat

pidstat iy % 1] HITARBGHRE AR CPU , WAFFIREEL VO BfEHITE AL, AAE P 2s
FINZASH) CPU (IR ML, iar i sysstat BRPFEIFRHLAY, i%am S iikAR
wr

pidstat [options] [ <interval> ] [ <count> ]

RS AR LA

-d: FTEPRERL 1O MR

-r: FTENNA TS R

-u: BRI, FTENUERERY CPU fEHIE R
-w: FTERERRA B SCUHfE R
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s FTENSARRY BT SCUHR{E R

?Eﬂ_‘_" %33_5‘0

TRRIEEATMISEL, WEERET pidstat -u -p ALL, BIFTERFEA #EEE) CPU EFIEE..

[root@instructor ~]# pidstat

Linux 4.18.0-80.el8.x86_64 (instructor) 12/21/2020 _XB6_64_ (2 CPU)
10:59:58 PM UID PID %Usr %system %guest Swalt %CPU CPU Command
10:59:58 PM o] 1 0.01 0.10 0.00 0.08 0.11 1 systemd
10:59:58 PM 0] 2 0.00 0.00 0.00 0.00 0.00 1 kthreadd
10:59:58 PM [¢] 6 0.00 0.00 0.00 0.00 0.00 0 kworker/0:0H-kblockd
10:59:58 PM 6] 9 0.00 0.00 0.00 0.02 0.00 0 ksoftirqd/oe
10:59:58 PM 6] 10 0.00 0.02 0.00 0.12 0.02 1 rcu_sched
10:59:58 PM ¢} 11 .00 0.00 0.00 0.01 .00 0 migration/@
10:59:58 PM 0] 15 0.00 0.00 0.00 0.00 0.00 1 watchdog/1
10:59:58 PM o] 16 0.00 0.00 0.00 0.00 0.00 1 migration/1
10:59:58 PM 0] 17 0.00 0.00 0.00 0.02 0.00 1 ksoftirgd/1
10:59:58 PM 0] 21 0.00 0.00 0.00 0.00 0.00 0 kdevtmpfs
10:59:58 PM [¢] 26 0.00 0.00 0.00 0.00 0.00 1 khungtaskd
10:59:58 PM 2] 31 0.00 0.03 0.00 0.04 0.03 1 khugepaged
10:59:58 PM 0] 429 0.00 0.00 0.00 0.00 0.00 0 scsi eh ©
10:59:58 PM ¢} 431 .00 0.00 0.00 0.00 .00 1 scsi_eh_1

14.4 iostat

iostat 7 A H T MHEREELATE S G . , — BT RRiA: VO mlE, (HE AR R
RS T53HT, RIERT LAE B pidstat 72> 0BT EARTEREXTRESE T/O BIF2IR, iostat 4>
HH sysstat B4R HL, ERPIEEAEATT

iostat [options] [ <interval>] [ <count> ]

RS AR LA

-c: $TE] CPU fliFHIE L

-d: FTEPRERLE IS DL

z: ZMERAIEBIREE
x: Hth YRR

-k: DAKB EA R
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-m: P MB AL oRE
UERAAR EAEEIESEL, WSHTEN H R SR Sk A -c Fl-d S5 AME B .

[root@instructor ~]# iostat

Linux 4.18.0-80.el8.x86 64 (instructor) 12/22/2020 _X86 64 (2 CPU)
avg-cpu: %user  %nice %system %iowait %steal =%idle
0.00 0.00 98.80
Device tps kB_read/s kB_wrtn/s kB_read kB_wrtn
sdb 0.00 2]
sda
sdc
sdd 0.00 0.00 0]

7e LA, 1702 jostat Ar STTENHIRIYRGEEMMEE., AFRNZRA . 24

RTHY, ARG

avg-cpu iX

FAFN CPU %5,
X—ATBRHEZR CPU 8R4

Device: X% FK.
tps: BEFPY IOPS %t (RIS SEUE ).

kB read/s: HF
kB_WI’tn/S :

kB read:

kB wrtn:

BB AT KB %K,
BRI S A KB £,

ST KB 2

SIEE AR KB %

ZIRIRENS At BAAIHRE |

UARAEGRECE e 5 5L, T LA F-x 35T
AR BRI SR ME B

[root@instructor ~]# iostat -xd

Linux 4.18.0-80.el8.x86_64 (instructor) 12/22/2020 _x86_64_ (2 cpu)

Device r/s w/s rkB/s wkB/s rrgm/s wrgm/s %rrqm S%wrgm r_await w_await aqu-sz rareq-sz wareq-sz svctm %util
sdb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
sda 0.00 0.00

sdc 0.00 0.00 0.00 0.00 0.00 0.00 0.00
sdd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 143 5T fostat K TR
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% 14-3 iostat HiHIEHR

B AR W’
t/s BRI R AL
wis R E IR
rrqm/s RS IR R
wrqm/s TG IS REL
r_await OB B BB R PN A CRAL9 ms)
w_await RIRGE BT BRI TR CRA ms)
aqu-sz SERIBAIHCEE,  7ELARTRORCR Az Rba 2 10 avequ-sz
rareq-sz A& IR AR SRR/ (B KB)
wareq-sz [ SR TR IR/ GRALY KB)
svetm IZAEAREASKIINA PR IR
ol WAAAEIE VO 1ERIINTTRIE 70 bl ST RELEIRSERIN I &, i EHAT 100%K, TR 1% B
FA: T ITIRSAERITEA, IENA—E R R DB BT

= 14.5 sar

sar iR IREIEH A TR, Eal A7 RGE S i
XS CPUL AT, BEEE VO, MIZESEILAT ARG TR . R, EnRRRE R AL
PEIATORAF, BRI B, 2t A PERE RSO TAG AT o sar A2
sysstat ZXPFEFEBLAY, BERTHRARUTT .

sar [options] [<interval>] [<count>]

HHIRESUE LUF LA,

-0 AR R RAE RSO

-P: fEERM CPU Y ID, B[ ALL SCEETHEENTH CPU,

. 44 CPU RS AL

-d: WEE NIRRT, —RE5G-p HETHTEIR A 4R,
;AR PIAERISS s [ S O

[

—
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-q: HREIET TG BRI S 8 B

£ NFAMRAEN sar SR SEEUCRE R
IS sar Ao BiIXE T R TIERE T
(1) /Rf0 12 {0 sar -u frd> (BLEHHA sar ).

[root@instructor ~]# sar -u

Linux 4.18.0-80.e18.x86_64 (instructor) 12/22/2020 _x86_64_ (2 CPU)
12:00:12 AM CPU suser %nice  %system  %iowait %ssteal %idle
12:10:12 AM all 0.00 0.00 99.16
12:20:12 AM all 0.00 0.00 0.00 99.53
12:30:12 AM 0.00 0.00 0.00 99.40
12:40:12 AM g 0.00 0.00 0.00 99.14
12:50:12 AM all 0.00 0.00 0.00 99.37

T R XK CPU BUPERER S, 41O ROEEE T RES R I, SH—3 Sln A2
G, I EAfa)apaaR e 10 4380, X2 A 44T FF/etc/cron.d/sysstat SCHFRY, 2Z BT
NZ

# Run system activity accounting tool every 10 minutes
*/10 * * * * root /usr/lib64/sa/sal 1 1

# Generate a daily summary of process accounting at 23:53
53 23 * * * root /usr/lib64/sa/sa2 -A

RN R AT AN ELAR ust/lib64/sa/sal Fil/ust/lib64/sa/sa2. sal FEIASZXEERGE 10 4
Bzt T—IR EWEEREE , M sa2 A £ var/log/sa/saDD B/var/log/sa/saY YYYYMMDD 5
ASCULMEAEC S, Hoh DD ARE A, MM REAG, YYYYY fRE4EG. b A
2 fHH sar A4, et BRI RIIRGA 10 234

(2) 7~ 2: i sar -PALL vzt R4~ CPU M FHTEOL

[root@instructor ~]# sar -P ALL

Linux 4.18.0-80.el8.x86_64 (instructor) 12/22/2020 _x86_64_ (2 CPU)
12:00:12 AM CPU %user %nice %system %iowait %steal %idle
12:10:12 AM all 0.00 0.00 99.16
12:10:12 AM ¢} 0.00 0.00 99.06
12:10:12 AM 1 0.00 0.00 99.27
12:10:12 AM CPU suser %nice  %system %iowait %steal %idle
12:20:12 AM all 0.00 0.00 0.00 99.53
12:20:12 AM ¢] 0.00 0.00 0.00 99.68
12:20:12 AM 1 0.00 0.00 0.00 99.38
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EHOHERER B BAR CPU 9 1D, WURMEAF A CPU RUEYAREAL, T
LIKE-P ALL Hiff) ALL #:ehtiZ CPU (1 1D,

A A B AT mpstat Av2250, X BUREASA

(3) 7 3 fdiH] sar—p -d AR A B REEE VO MDA

[root@instructor ~]# sar -p -d

Linux 4.18.0-80.e18.x86 64 (instructor) 12/22/2020 _X86 64 (2 CPU)

12:00:12 AM DEV tps rkB/s wkB/s areq-sz aqgu-sz await svctm Sutil
12:10:12 AM sdb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12:10:12 AM sda 0.32 2.39 2.61 15.87 0.00 1.10 0.57 0.02
12:10:12 AM sdc 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12:10:12 AM sdd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

IRFEFRAI jostat T2 AOFERR & AHIR], 33X BN
(4) 7nfi] 4. {#iH sar -n DEV Ay A P22 E s RS O

[root@instructor ~]# sar -n DEV 1 2

Linux 4.18.0-80.e18.x86_64 (instructor) 12/22/2020 _X86_64_ (2 CPU)

11:22:39 PM IFACE rxpck/s txpck/s rxkB/s txkB/s rxcmp/s txcmp/s rxmcst/s Sifutil
11:22:48 PM virbr@-nic 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:22:40 PM lo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:22:40 PM ens33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:22:40 PM virbre 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:22:40 PM IFACE rxpck/s txpck/s rxkB/s txkB/s rxcmp/s txcmp/s rxmcst/s Sifutil
11:22:41 PM virbre-nic 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:22:41 PM lo 0.00 0.00 0.080 0.080 0.080 0.00 0.00 0.00
11:22:41 PM ens33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:22:41 PM virbre 0.00 0.00 0.080 0.080 0.080 0.00 0.00 0.00
Average: IFACE rxpck/s txpck/s rxkB/s txkB/s rxcmp/s txcmp/s rxmcst/s Sifutil
Average: virbre-nic 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Average: lo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Average: ens33 0.00 0.00 0.080 0.080 0.080 0.00 0.00 0.00
Average: virbre 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

A RO A LT
IFACE: M54 HIAAFR.
rxpek/s: TR (A
txpek/s: TR IR G
rxkB/s: FEFMEIHY KB %,
txkB/s: HEMEHI KB %L,
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rxemp/s: BRI A AR

txemp/s: BRI A Al

rxmest/s: RN R AR

Yoifutil: PIZEHE A,

(5) Ml 5: fiH] sar -q AT A A IS TSN BERPEE 5128

[root@instructor ~]# sar -g

Linux 4.18.0-80.el8.x86 64 (instructor) 12/23/2020 _X86_64 (2 CPU)
12:00:06 AM rung-sz plist-sz ldavg-1 ldavg-5 ldavg-15 blocked
12:10:06 AM [¢] 671 3.65 2.62 1.21 [¢]
12:20:06 AM [¢] 666 0.01 0.38 0.64 [¢]
12:30:06 AM [¢] 667 0.00 0.05 0.32 [¢]
12:40:06 AM 0 668 0.00 0.00 0.15 0
12:50:06 AM [¢] 666 0.00 0.00 0.07 [¢]
01:00:06 AM [¢] 667 0.00 0.00 0.01 [¢]
01:10:06 AM [¢] 668 0.00 0.00 0.00 [¢]
01:20:06 AM [¢] 666 0.32 0.07 0.02 [¢]
01:30:06 AM [¢] 667 0.00 0.00 0.00 [¢]
01:40:06 AM [¢] 668 0.00 0.01 0.00 [¢]
Average: [¢] 667 0.40 0.31 0.24 [¢]

RIS PR 2 U I

rung-sz: 1 TBAFICEE,

plist-sz: {E558IRH TS A

ldavg-1: 1 738PHIRGTFHIT R

ldavg-5: 5 /MEPHIRGEHITE

ldavg-15: 15 738 RGO H5140

blocked: 4HTFHIE, S5fF VO SEMUAES £l

D 14.6 BTl

HIAJLAE T —L0% IR Linux REEE TR, EXFFRaE S, SEERER
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AEAANAIE T N T, SIS IR T AR M ERRARE R, Piix
— PRI FHZ BT P ALY stress-ng T EG RGN, RIS A4 Fh RS0 Mt
THXHEARHA T3

stress-ng J& stress FUMGHRIR, TR RGHFIMIATH, ATLXHEHE CPU. INFE.
W%, B VO SN AT T RGEIE TN, stress-ng F FHIIETIG LA T LA,

-¢-CPUN: F/nJTiE N

-t —-timeout: FFEMIAMC, HEHE A SR HL,

-i--io N: FIRIHE N syncQRYFFERESY 1O,

-d--hdd N: FTRIFE NANEA L EEBGRIIIRE SO RRe A

--hdd-bytes N: F/RM4F4~ hdd FHEE A N 745, BRIAH 1GB,

-m--vm N: FI/RIE3 N4> workers #2218 H] mmap(2)/munmap(2)J£-5 AZMEL AT

(1) wfl 1. 23 CPU, MEAHLAY CPU #UHECH 2, i stress-ng T EX} CPU
FEIHE ST o

[root@instructor ~]# stress-ng -c 4 -t 100

A LA IFIIA)S , (] vmstat A 2A0F REURIRTELL, 0 « SIRIE—ECN 4,
US4 AMES5—EAE A ] CPU B

[root@instructor ~]# vmstat 1

procs ----------- mMemory---------- =--- swap-- ----- io---- -system-- ------ cpu-----

r] b swpd  free buff cache si s0 bi bo in cs us sy id wa st

7| © 144640 2424708 4 183560 1 30 102 8287 349 26519 675 @ @
4| 0 144640 2424624 4 183560 [} [} [0} 0 2041 471 1e® 1 © © @
4| 0 144640 2424624 4 183560 €] €] 0] B 2040 458 99 1 ©@ © @
4| 0 144640 2424624 4 183560 e e 0] 41 2047 464 160 1 © © ©
4| 0 144640 2424624 4 183560 2] 2] 0] 0 2040 479 99 1 ©0 © @

SR mpstat fir%AA CPU WG, K Y%usr FEPRRE, Uil CPU 7EH]
ATHAE TR, RIAAPIET CPU BEEEUTS
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[root@instructor ~]# mpstat 1

Linux 4.18.0-80.el8.x86_64 (instructor) 01/12/2021 _XB6_64_ (2 CPU)

94:11:38 AM CPU %SUSr %nice %sys %iowait ir %soft %steal %guest %gnice %idle
04:11:39 AM  all 98.51 0.00 0.99 0.00 5 .00 0.80 0.080 0.080 0.080
04:11:40 AM 99.00 0.00 0.00 0.00

.00 0.00 0.00 0.00 0.00

S
6]
0.50 0.00 0.00 0.00 0.00
0
0.00 0.00 0.00 0.00 0.00

oo o®
o owun
oo on

a
064:11:41 AM all 100.00 0.00 0.00 0.00
04:11:42 AM  all 99.00 0.00 0.00 0.00

AnERARIE R 5 T R B CPU BRUR, mTLUH ] pidstat Ay 28 A . mid i
2, RIUARGIHE stress-ng PR 5 T K CPU WAL,

[root@instructor ~]# pidstat 1

Linux 4.18.0-80.el8.x86 64 (instructor) 01/12/2021 _X86 64 (2 CPU)
04:17:53 AM uID PID %SuUsr %system Sguest Hwalt %CPU CPU Command
04:17:54 AM 0] 2428 0.00 0.95 0.00 0.00 0.95 1 pulseaudio
04:17:54 AM 2] 11622 46.67 1.90 0.00 50.48 48.57 0 stress-ng-cpu
04:17:54 AM [¢] 11623 47.62 0.00 0.00 50.48 47.62 1 ng-cpu
04:17:54 AM [¢] 11624 47.62 0.00 0.00 50.48 47.62 1 ng-cpu
04:17:54 AM [¢] 11625 46.67 1.90 0.00 50.48 48.57 [¢] 255-Ng-cpu

(2) 7t 2. XA TR, DSHLURCAT 4GB A, TEREINE I Z Fffdi ] free
AR AT Swap HIBEHHEDL

[root@instructor ~]# free -h

total used free shared buff/cache available
Mem: 3.7G1 1.36G1 1.9G1 15Mi 501Mi 2.2G1
Swap: 2.861 0B 2.061

ATLAVIERR, HETAAEN 3.7GB (A—Sei iR i), 2T 1.3GB, #TK,
{4 stress-ng T HF AN N A

[root@instructor ~]# stress-ng --wvm 1 --vm-bytes 1G -t 600

FRATSTTE T 1GB NAHRHERE, ISR free i -HRRAR NAHEH]

Y
(FERA
[root@instructor ~]# free -h
total free shared buff/cache available
Mem: 3.76G1 2.361 936M1 19Mi 511Mi 1.2Gi1
Swap: 2.0G61 0B 2.0G1

AR, EFHANAAER T 2.3GB (J5okR 1.3GB ), Xl 1GB INAF#4H D
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3, 18 Swap ZrIXAKIHA
FETARTFE—0BC 4GB NAFIIERE, Swap /XS ALK

[root@instructor ~]# stress-ng --vm 1 --vm-bytes 4G -t 600

MERHLHIHIEE AN 3.7GB, TERETS Z2E 4GB AT, X AR Swap 431X

[root@instructor ~]# free -h

total used free shared buff/cache available
Mem: 3.7G1 3.5G1 95Mi 6.60M1 TTML 13M1
Swap: 2.061 537Mi

(3) il 3. VO SR, (] stress-ng TH#EAT VO I3
[root@instructor ~]# stress-ng -d 5 --hdd-bytes 1G -t 600

ABIPTFE T 5 ANEASH R, A HFES A 1GB Bl X P14 )5 , 1] vmstat
AT WEER] b SIBIETTF ARSI, U™ A T AN AR IBTERRARZS AR s bo S AG{ELHLAEIE R,
PULESEE (e

Procs =--=-s----- MEMOTY === -nnmnnne =-- swap-- ----- io---- -system-- ------ CpU-----
swpd free buff cache si so bi bo in cs us sy id wa st
0 1240124 2312 1267268 [¢] [¢] 276 105452 725 446 4 41 48 8
0 1404064 2312 1162900 0 0 0(319492| 2194 1081 5 0
0 1300824 2312 1206876 0 0 0|413772|2398 959 2 0
0 1293872 2312 1213840 0 0 0(372672|2203 1233 5 80 0 15
0 0 0 0 2 9
0 0 0 0 2 0

1460564 2312 1047284 372908| 2102 977
1455320 2312 10852636

=
s
D000 0

393232| 2007 969

[E]HsT, 256 mpstat T2 WL E CPU 11)%sys( CPU NI HEPRAEH 5, 11 %iowait
b TR, XU A T 1O Rk,

05:31:16 PM CPU %USr  %nice %5ys %lowait %sirg %soft %steal %guest %gnice  %idle
05:31:17 PM  all 0.00 66.67 0.00 0.00 0.00

05:31:18 PM  all 0.00 81.14 0.00 0.00 0.00 0.60
05:31:19 PM all 0.00 58.54 0.00 0.00 0.00 0.60
05:31:20 PM all 0.00 79.53 0.00 0.60 0.60 0.00
05:31:21 PM  all 0.00 59.88 0.00 0.00 0.00 0.080
05:31:22 PM  all 0.00 74.71 0.00 0.00 0.00 0.60

DAL =An IR B BIARERESE bR 2958, X R BRI UARI ARG, SEhrd™
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W R R GE R NS 2, ATRERT 24 5 2 T HOR AR, XA 23
ZY ) 2, IRINELEE, A BEERER L

D 14.7 A

RESG T RGE BT HRLR G NS TR, IFED) stress-ng THXTRGHAT T
FEFiise PERE AT EORAE B R R TARZSS, X RGRIS M R TaE 7T,
TR ARG IRk, AR TARIR .
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CPU 5iki2ifE

CPU RS U ) — a1, A BRELATON HA —E Y 1. CPU Jerhseibsit
TRITESCRATRR, Eefm B EMEFE B I BR A THIT, RRMTENLRSN R,
Linux REEHXT CPU #E4T TSR, H H IS A B0 TR CPU BHIR,
CPU WY IRCR, AToR R EEE TR 41 CPU MR A C NS o

~ JUREEZT A

IAEREAE R G L WAL FARMER G FEZAEST, MU —m 2R nf LI
RWSSHIA TR AHER ), ZAE55 T IRTHERE ., fEAEREASI A, Sl s R i
7R W7k MR R I —E Bt TR, T CPU gt ix se it
FEZAYHGslT, WA T2 D HERERINIE TG . TE2ALHgsm R, AT RIFIESEL
ZAHRAEZ ARG b RN I AT

JUEHEZ AL AS ESCZAT S P T HETRCR, (sl it fide—E 2R T

=
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CPUSHEEE

PRESHORCRE . TEXFPIEOLT , ACBRERAMAT eSS T — MBS T RIS WAL LY
R
PIAZ AL FHERE IR BE e T — MZastTiERE . ZDIREERGER 5 Fis s,
XS PR SRR 3 R PR B S —— SR BRI RS R B S . TR U, 7E
RHEL8 REEHEHY 1 — M fm IR R
LM ILAR 15-1,
#1511 FERE

B OE % W E R
o SCHED_FIFO
SRS
SCHED RR
SCHED_NORMAL (##% SCHED_OTHER)
E[ESIES SCHED_BATCH
SCHED_IDLE
R E BRI R SCHED_DEADLINE

1. SERPREESRRR

SCHED_FIFO: Z3Mg R A A B ] R i S Se iR B3Rk . SRANZ ORI iR 2
BRI, FRHE SR fied, BINCRATZms e S —E M CPU %K,
H B VO AR F R

SCHED_RR: ZRMR SIS, 5 FIFO 25, ARIMEEHAR A, Fi,
RINZORM AR H T, ELENHFESEmTR],

2. AESERiERE SRS

SCHED_NORMAL: %%l Linux REEH R ZEGHARIRIAK IS0 o
SCHED BATCH: %RIE STEMALITSS, AT B AN H RIS .
SCHED_IDLE: ZRHSHIA AL, HA RGeas R A Z5s iz okimg T,
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3. E/EHAPRIER SRER

SCHED DEADLINE:

SIS AN R TR] i RO 55

IXJE RHELS HUi Ry IHBESRS , SRS BT, Sl AT

15.2 SRR

LA chrt fiv S n] LIAE MHESOR BRI RIS . R I chrt fiy 4 BT B

{%‘/%\ o

W HRES C -p, TR

%2&0

/

172 /

[root@instructor ~]# chrt

Set policy:

chrt [options] <priority> <command> [<arg=>...

chrt [options]

Get policy:
chrt [options]

Fullcy options:

--batch
d, --deadline
f, --fifo
-i, --idle
o, --other
r, --rr

-p <pid>

set
set
set
set
set
set

Scheduling options:

SR -

L

T
-pP,
D

Other options:

=y
o
0
oy

-h,
_\",

--all-tasks
- -max

--pid
--verbose

--help
--version

reset-on-fork
--sched-runtime <ns>
--sched-period <ns=>

operate on all the tasks (threads) for a given pid
show min and max valid priorities
operate on existing given pid

--help
Show or change the real-time scheduling attributes of a process.

policy
policy
policy
policy
policy
policy

set SCHED_RESET_ON_FORK for FIFO or RR
runtime parameter for DEADLINE

period parameter for DEADLINE
--sched-deadline <ns> deadline parameter for DEADLINE

--pid <priority> <pid=>

1

SCHED_BATCH

SCHED:DEADLINE

SCHED_FIFO
SCHED_IDLE
SCHED OTHER

SCHED RR (default)

display status information

display this help
display version

EBARR) PID, N, walRIARAR 0t

[root@instructor ~]# chrt -p

pid 1274's current scheduling policy: SCHED OTHER
pid 1274's current scheduling priority: @

1274

(i B S ms AL
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CPUSEHIEAE

fHE1H chrt i 450 I SRS T LR LA

-b: %y SCHED BATCH 5K,

f: i%% 5 SCHED FIFO {5150,

-i: 'E N SCHED IDLE R ng

-0: % SCHED NORMAL (SCHED OTHER ) 5

-r: BEE K SCHED RR LS

-d: X'# >k SCHED DEADLINE 5%,

TE T HIR7REIHHE PID Sy 1274 19#EFEECE ) SCHED_FIFO JHBESENE , fL/egch 10,

[root@instructor ~]# chrt -p -f 10 1274
[root@instructor ~]# chrt -p 1274

pid 1274's current scheduling policy: SCHED FIFO
pid 1274's current scheduling priority: 1@

B 15.3 CFS

Linux WAZLEANFIRIR I Z R B Y . 10, 76 2.5 AT, R
Tk O IBERLT o FiZc I8 B R 7 % i g B RIS R PR AN 2, PRI
2.6.23 RRAR PR P FHSE 4 A B (CFS) B¥UT O(1). 1 RHELS HyR SRSl A fif
THEERRT

CFS AN I Ta] Fr MES:, T A S AR i RE AU A T 18] (vruntime ), CFS SRH]
LTRSS THYEERE . CFS PR A% O 2R vruntime (AU MIHERRE N T
—ANPUTIHRR, BRI AR LL R A M5 8, AnlET 1541 .

vruntime {E3ZFIRCEHIFZNA, T nice (A LESZMRCERER RN %0 (nice {H
V), WIACEAER, MIMTfE vruntime (EHHATE, SFE—k, HFRRLATE 205 1] CPU I
[l 2, WRAEE/DS, W vruntime (EHEAE, MIMEEZERE i CPU YRR,
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I, YEANHRSLLETTE, vruntime (EESHK, 10 vruntime {EENYFRELSAE FIK
# CPU FIiid 7.

null | null || null | null null ] null I [outi ] [oult] [ ol ] ! null
virtual time
Most need of CPU Less need of CPU

B 15-1 218

D 15.4  %bwt CES fyith

EIX%t CFS A —SErl T INIZ S, 8% 0 T/proc/sys/kemel H3E T o

sched_latency ns: & X FbRE AER, LIRS RS o SR AT LI ER A 2
i) CPU FRE M), HARKER Rzt 7S i AT R A T— IR A1) (14 ),

sched min_granularity ns: & X— M — D 5 Z ATt TRV ERAE ], DL
DNRD B o IZMEAV AN, TSR e L

ched_migration_cost_ns: & AR “HARE”, HENNZIEARH IR S AEEER R

CPU,
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CPUSEHIEAE

S 15.5 CPU &7

CPU ZITRMLARGN “KIK", FASHETRF S, MNAHE R sHEEd st
AT CPU EHTHYIRI Xk, CPU Ay 2L it NAF (A SCE R
RZ), Wit CPU FHEAES M ISF BRI, o Tk CPU s s M A7 152
EHEERAICES, 7EENEGIA TS BA7 ool — B2 WS ARy,
R CPU HRUAEHIAHRINAE, 2eMGeArrh T4k, WCRATLARE, WA A7
(Al Il v G

— ARG 2 ~ 3 WAt Hh, —Z (L1) GAFdBEER R, HhTEhHrai,
AR (U0 32KB ). —REAT X WEBHRGAT I 25T 4% (L2) A7
WA (AZS RN (W1 256KB ), —4% (L3) SR, PAa—
REATMN_REATR (W 3MB, 6MB 75 ), REHAFHRTREMZAAFE, WL Iscpu

A,
L1ld cache: 32K
L1i cache: 32K
L2 cache: 256K
L3 cache: 8192K

R T AL RINATZ B EdEETS, CPU B8R 74k (Cache Line ), 2%
TELRIEIE RN 64B, B NEAFLAER T I E A P E A S
1. EEMTIERIE

RIEM ARG LR T 2R RGE, BMA%LT, HHENGAr ARG, 4
CPU A sl e i, il i e e e fr PR R A7 1, WRGAT P E 27 AE,
WK AZeAr (Cache Hit), XHUAT EMNAFH IR SR P, MMt 1
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VilnE e 22, USRS A T B RS AR P a2, WIFRAZRAFRAL ( Cache Miss ),
XA BEMNAEINER, SRGTES R P TRAT, X RN ZAFIEFE (Cache
Fill )o U0l 15-2 Fis AT RSN GATIE T

CORE 0 CORE 1

HT HT HT HT

Miss
L1 i
ling fill

L2 miss
line fill

R —— = — e

miss

L3
line fill

Main

152 SAFRAAFITS
2. EFEXE

ARG SURE E R/ INN 64B IZRATLR , X2 T TG A7 P IR
o B, L1 274 32KB, G AR 5121 (32KB/64B )., LA Al
NG, X R X (Cache Associativity ), [HZEFFEER IR/ NI/ N T INAEY
FON, WS PO EAIWE? FZAA LUT =R,

(1) EHOHE: XF USRI A2 e B A R A Xy 2 R
P, BT, (AR AR,

(2) Kk AT 2URIRGA PSRN LA, F R, &
{FIRTER 3o Y WaN s G i o | =
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CPUSHEEE

(3) 2o A=At T BRSO S AT oy 58 XM =CtupR n #%OCHK,
n I 2 BT o HRIR AU — DA E AT R n ATZAF P IR —F7. XMk
EZIE PSR

3. EEFENE

SHOAT P IERE I, o TR 5 AT P EdE— 8, WIS P E &
Pk B B R B NAF R . — BER TR E R 7. B ( Write-through ) 1[0l 5
( Write-back ).

(1) &S ARG 2T, SRS L BB, 2 B meT
T AHDHEEE, DIRRdEr—Ek. MOr Arsa AR I, T2 AN
77, PICHIE RS . SArds S Wk 15-3 Pis.

CORE 0 CORE 1

HT HT HT HT

write

L2 !
write

write

Main write

K153 SFES

(2) 1155 ARSRAEAIEAIT AR, AR AR PE SN, A2 BIEA
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WAE, T ASIEIRINAG, FIEAARRCRS TR, (HEuie— B RGWH, A K&
IS N SR . G RIS INE 15-4 Fis.

COREQ CORE 1
HT HT HT HT
L1
write ®
L2
write ®
L3
wite )
Main Wwrite

K154 Z7hE

D 15.6  Acuishag

RN T USRS . M 2.6.23 AT 4R, Linux WAZH5IAT CFS 5 H
24, CFS RLBIEER, Ele— B — XS5, REs i tidiedife . A%
AT CPU AR EENE, LANGAF =R T2
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A #F k&

WA PR A7, R BHLR G EE AR, B2 CPU BN A 1y
(Z M), HATFHGH RIS

WA B Linux WEFEENTAEZ —, B8NS B REIERE RS %
MIPERT AR A — e 5N CHY B EN A, WBINAE . FEIEDL . OOM
Killer 55,

D 16. 1 Rt ST

PIAZH AL N AR SO RN BT (iR 4KB B 8KB ), A U N A4S
PRFEARATC, YRRV NS, WA S B Y PN Al 2 6, T2
FCHEAU N bk o A HEREARAS B H O RN A 25 8], PRI R UL N At 2
PR T —AhER, LU A S TR MINFE.

HRERRVTRINAART, Ui A2 AU A, P AT 2L R UL A A7 i S 2y B



RHEL8BR G EIR S MEREM I

Friutbrf, SR BEVT IR SE PR A7 O O W B N AL B, XA AR A A B T
(MMU) ZEif. (HPBNAFEETEA IR, 2 DR E IR NN, WEIFA SR>
P BENAFER EN], A SRR B R NAERS, WA 2 T BN AT

TR [ ORI A7 RS 8], DRI BERR AR AR 3 — 5K HE UL A A7 2
YIBRNAF AL R —— 05k B AR R SRR D M A IR A A bk, i
AR, EEDAA RS B BN A bl b S 1 ik R Hrh
JERE, NS 16-1 PN R P E AT RO

process A virtual memory process B virtual memory

system physical memory

VE: PR IR
Bl 16-1 REALL A7 B ZE P A7 R LR
K 16-1 AP ERE . ERE A FIPERE B, EATT#0AT H C A 515K (Page Table ), #§
0 S A 1) DT R R A% SRS IO B A Ik, DT A AR 7 R Y S P B
P 16-1 rhdg S HERE B B A A P A (0 ) 0% L) BRI A i A B E TR O3, X
DRSS T, TR AT 0 s 0 WS 2 W) BN A7 b 25 1\ v
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RFRL

e 16,2 PafERi S TLB

K 16-1 FPI IR BRI B 1, IR 2 AT A AT XA LA e 7 INAZ S
P BN AE L 25 ), B TS ASSE A PN AT R/ NITTE Y, HRAR T R4
FARE U . 7 64 DLRGEARM T, R PP A7 ik 43 [E] 7T U 16EB, 3082 L BL S 3
NAFRASZ, PRI AT REASCEDHS i A7 1 100 A A i AR S B N Ak o 2Rk
FEFI) ) K 0 PR A7 bk A RE R D e S5 ) A B A A7k, POl 25306 78k 0T ( Page Fault )
AhBR ST N PRMEDL : — PRI ST 0 I AF TUAEAE T BN A bk, R
RTERE N AL F, SR TUFR A Minor Page Fault, U5 E7E 73 0 4 e 0L 77
HEFI RN AT IR B 2% HRIAT s ) — iR R SR U5 ) 1 N AF TUANTE RSN AT
Hunkr, WATEYELA A EE T, TS (AnREaL) B, NS TETm
WL, B TR Ui sk &, B e, X FhERTIFR N Major Page
Fault,

PR B YRR 5 L0 o A TR A U7 Ut RO A ik 3 3 A rr R
AT RCRIEAR S, FILSIAT TLB Z47HLHl, TLB /& CPU Hril—as[alffk/h
RS AR AE X, XA XIEAE T R T b WL i 25 20 . BRI, YA TRl
(4 REAU A ML HE 5 AT LT, T DA eI TLB #3345, AR A i iik

Z U, ATLME TLB #rif . GUFRA R DAL FRE, & e e 4% K 0L A A7 btk B ot
i, W 16-2 fis
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Virtual Address

TLB Lookup -
TLB Miss
Page not in RAM
(Page Fault)
li Page Table Lookup
Map or Load page Page in RAM | TLB Hit
nto memory

\—- Update TLB

Physical Address |=——0

B 16-2 AUl N A7 itk i st 72

H—DRERVTRIEA B A AR, %25 TLB #0if), 4R TLB HAix
WRISEER, W EHAE AU N A b B B BN A7, XD #EFRON TLB Hit,

[z, WRARAE TLB A EISER, WHN TLB Miss. XM &gt {7 iR A
[IAE, AnRAE SR A B AR OSSR, B )

fezZ, WAL SOATE AR (CAnBsc i BImi e h ), WIS RN, 45 A%
2774 Page Fault, #EATERITARRE, SRS TR IR H .

OB E sR AR Hm, LS8 AN U RE $0L A i1k 50 B A A7 S i X SR

D 6.3 vt

X FREREMI S, PAERA R WfT7eA RGNt 2 ke, 5L
UL A SR B K A AT A I, R A B P ) — T B 2 T AR
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A ESCRT R IO FPAS [ ) 1. — P R Y s 44 D A4 81) Swap 25 [H] 1,
F—FIEHE I AT ( Page Cache ) HEL 2B BTG S [MIRE 28l 2s [a] .

1. ZFHLH

WGAFHI CPU H B ZAFHAR N T IRV TRIERE o SUZEAF 2 h A PP A 4 R
ESAFNINA RN S () mikr. AR AR BHRIER, 2 ofrifige
AR A MR A Z, WRA HEAT A N E R ZAT, N A T 3 N AT,
I A2 VO, IR AL il LR 4R T R Getkfie

il free fir &> AT LI 2 5 AF MG AT O I O o

[root@instructor ~]# free

total used free shared buff/cache available
Mem: 3848804 1368032 1967184 17752 513588 2222876
Swap: 2097148 ] 2097148

ERE: —ff2dmE-h f-m BT H AL

MR NZERTLIES], “total” FIJE 45T AAHYBA R, “used” FIZ2C & MHH]
flzstt, “free” FIERIARMINIFA R, 1M “bufficache” S A7l I A

YA P B BE S, X TR AE BB N IE BT ( Dirty Page ).
WASEAENE U IR AL, PTG RS> A 0L R AR R 2 I BT BeA B i 5 Tl
BEUFIAAAE, — BB BN O, S iR s B, X Sl A — 2
AR

I P AZ LR AR I DA TAR B, AT L 1 I35 PR S BOR B2 R 7T
S AES, LA sysctl Z400T LU I ZAE M 015 A 36 3,

vm.dirty_expire_centisecs: MEJT#; S AR &2 By o] LA B B9t ia) (E4r 22—
Fb)o AR, MEGURERR AR, R R XS B S B

vm.dirty_writeback_centisecs: A% Z AMLE— UL DT AL . AnAf iS4
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BCE N 0, WES IEHIES AL

vm.dirty_background_ratio: WEUL & SNFERI A T LE, RERZER, NWESEESR
HETUE A

vm.dirty_ratio: WEUU B AFEME S0, AENZER, WESHERN V0 Xk
EFRPIETE A, SR T HRUEN A ATE B 2 1 EsT,

7 & : vm.dirty background ratio # vm.dirty ratio X ¥ /> % # T M A K
vm.dirty background bytes 1 vm.dirty bytes, X4 LT H &R E o, {EE ] —F
ZHE, B — RSB Kk,

LA AT RE 20 [P0 S A0 X PR [ I 00 5 A S8 A BE ], 3% 2011
R¥E# vm.dirty_background ratio ( 545 ) B(EHEE N 30%, 1K vm.diry ratio ( [ )
PIEBLE R 60%, R4 NETGARLRNAAR 30%0), ssABREIEITE A, [BIEHE
AT LA VO, ELREINEDT 5 BN 60%0T, PIZZSFHIERTATHRY VO, RI5)a3h
FIAMETUE A, LABS 1kt 22 T8 B ZE N A

2. Swap Z=/g]

X RGAFRUE, W] LUE 1S R E G A7 AR S I g ST R s 1),
PUSEN AN A H B T TR i =, ol LUE SR swap 25 [H]R A2 R
WAFRI Y. Swap 25 [ -SSR G A N NAF S I “Hbae” s SHNAFBTEAN
RIS, AT S B A RS RTGBR A BTS2 Swap 25 E]H,  DABRIR RGEA A
FEAS T FE OOM sl HAth ™ 5 5 2 .

RIS free arOBR T Al IR NAFRIEAITEOL, IR Swap =3 [ fi
TEBL.
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[root@instructor ~]# free

total used free shared buff/cache available
Mem: 3848804 1368032 1967184 17752 513588 2222876
Swap: 2097148 [¢] 2097148

] LU swapon -s #r4 A2 Swap 25 AR o 140, 254 24> Swap ZS [,

AT B .
[root@instructor ~]# swapon -s
Filename Type Size Used Priority
/dev/dm-1 partition 2097148 0 -2

M4, WAt a2 i ] Swap 25 AIWE?  fe i 12 22 e S INAE Bt IRAS JE 1) o
FHMES LI, BRANFIEARERT, Swap 25 B HEH . X HIE Linux R4
i#1d vm.swappiness PAZZSEHEHI

D 16.4 BSR4 BT

WAF A AT RIS A7 5 B4 vt . R4, AR B A a) T Wk Ah oy
AWe? XA LUE I v swappiness SR TR, IS EAIEIIFERIZ 0 ~ 100,

TEVTT vm.swappiness Z R, SExtEE 44 TR T A g B 24

A4 00 WARTC S S 0T, AR b RO e R, dnfe | #k . BBt

TEAT : GAFHIEA S SRS

WERAA T Y1 RS vm.swappiness FfE, AT LA R HIAY A4«

[root@instructor ~]# cat /proc/sys/vm/swappiness
20

PHZ(EIET R 60, AT

[root@instructor ~]# sysctl -w vm.swappiness=60
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vm.swappiness F{ELBHEIT 100, DU A BT[] 451 B B 4% DT 5c# 21) Swap 25 [1]
o BRARICEE 2 DUk ScH 2] T Swap 25 H]H, WUIRE T 0UZeAr b, DRICHGE A
TAH RS A5, AT LA R S 1O BEE U

vm.swappiness F{EGER/IN, DU PAZBRAR ) 500 GTZEAFHEA T IS, AT A1) T i 8 i 7
ML, ERUEEBCCPERT, R NS B g Wik, &EARIEA RS
KIS HL, AT LABE R

S 16.5 OOM Killer

OOM ( Out-Of-Memory ) Killer 24& 4 NAFHIRA RIS, WAL LSFENLZ 1L
FERBBIREON AR H I, TRBENLEY, DIk Fhoy U BE SRR AR, 3R
B ER M EFR, S TREGRIL, W LMES4 v panic_on_oom FY{EA 0 JE% N
Lo SHEAT AR OR AR BEIRAS SR, AN SRR (AR, A F

[root@instructor ~]# sysctl -w vm.panic_on oom=1

M2, OOM Killer U] FEHLL (EHEAEREAWE? A4S HEREAR LAY — DAFIK
“PME” {93 /proc/PID/oom_score. PNAZHIFTIZ SO A E WA HERRI B 1L, % 1H
K, OOM Killer B il g2 1L iz, {H systemd HFFEASSHIRITL UL

MoK A LU i 807 2% proc/PID/oom_score adj T “YRME”, A LIYEHAT Y
{EMTEEZ-1000~1000, BRIAKH 0. ARAEREAHRR “SRE” F3hE 15 1-1000,
WA RE L 5 TRRA T AL
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D 16.6  AsEhg

WA LR Linux W TAEZ —, WHARRIMABESRE, WAFERDETCIRR
(Y, IR AF TS B — R . ERIEs TR e Y B NAE, R 2
i A ) BT B TLB KX R A T

WAFZS A BRY, 752 Xt A2 (] AT B, T LASE T A7 P A 5 5 (]
i, R DML A GO HE] Swap 25 [F] Hrok kB IS N A A FT Y 4578 B A5 20 X
PRI TS N A7 77 XA T A
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BRI -

AT Tl R T AR AT R A TG S LR, W3R A 42 % R 2 15
PR, ATTER TR IRATAT R B AL RSN, AR WL 75 ZE ot A 7
BEEX AT AR SRR 550 %, Bt AT BRI F R . G LIRS TR
FAT (At F 6 KGR 288# (5 R 7 Tl i R Tk B M4 R4 : 100036 ) ,
WATRAZREATRIE, RERED . AT IR PO T4, IR TRATH A
oo BHBHE FAT TARRY SR

W4 Mal. OB O A HOb
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