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e Chapter1, “Example chapter” : MZ&{grREMETRX 5B,

o IER root FHREITTHEGS, EREFEAIUEXLEHLHINL sudo <, LIIFKN
BRSHRETEN,

# command

> sudo command

o ARSI A P IETTRIS <,

> command

AR

= BRI
ERERIES ), CAAT BN RTSREE, MEEE XL AE. BN
EELk. BARERMEEENES,

O == =84
TEHRIREZ A, BT RHNERER,
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Q iiE: FEEy
FIMER, BIINBEXRERETERIES.

@ AN AR bl
BREER, IS A BRI

o t5fEE@A

Q wMZE, FIINEXRIIRAZRIIES,

O sEEE, AUESAHHTAEENL.

4 ZIF

THERMAT SUSE Linux Enterprise Server Iz #FEBAME X EATIRHN—RKER. BXrm
A BAERNATS, BB https://www.suse.com/lifecycle 2,

WMNREBENGREL$EF, AJ7E https://documentation.suse.com/sles-15/html/SLES-all/cha-
adm-support.html 2 PEHREXMNAIKRE S HFERMEE2SHNHAT.

4.1 SUSE Linux Enterprise Server 357/ B

ERELE, BRE—NEHM SUSEITH, EEFNEIRHEMERZRRS, 8% https://
www.suse.com/support/ 2 FHERIENF G

SFFRANEX T

L1
FEFIE, ERASFFRAERRHFRDTEES. BAXSE. F84Hr. BRNE, UK
ERRTANXEHEITEREE,
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L2
PR, ZRAXIFREEDITSE. EUNEFF R, REREGE, HaRa 1
TRERRRAV IR BUR AR TSR, SIENLS 3 BUEERI.

L3
[RRR, ZRARZIF RS ETEEB TS /AR RE S 2 STHRF PRI E Y mutRFEo

WFELYNEF S &1k, SUSE Linux Enterprise Server ¥ BRI & a1 9N E At FR B %0
HEiRM L3 XiF:

o RATR.
o BE. B, FMER.
BEINE R SRR,
* &R Workstation Extension PEMYRYRE LG ENER L2 XH5

o BIRLL -devel FENRHE (BEAXHMEMNALARAER) ReeSHETRMHGE—
EIR1S 2.

SUSE (N #5fE BRI S, B, RAREERERENMIFHIIRAFE.

4.2 FARINRE

RATASE SUSE TRER S IL AP RBUAIR AR R EIFRIS AR 6. SR EIThRE, BERhxXLE
RAFRRZ N TIRMAE, ILEBEHSTERSHNIFRERIHFNER, FEFELERRER
o ARG T KA, BBFR SUSE R, FEREEMAF SN EaREN T
MR FFALZIFE BB,

RRARFREFTE AT PRI -

o RATEMATFHLME. Hlt, ENEIEEENEERTE. FRE, HETESETH
-

* RATIARZHFo
o FRARTRK A RENIE A TS E R BB AR L,
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o RATGHIATIFINEE I REPERN SR T W, Eib, FIRETEAR BB ARTI R EEEAR
7, MREHITEMRE.

o SUSE AIRER AR N MRA T EZAHTHFR, HEREBEWATE, KATKR
ZFERT M= m P MIBR. SUSE FAGERFIGIR I IR ARRIR SZF: RS

B X GFEM R AR BIER, EB I https://www.suse.com/releasenotes 2 _ERIKITIR
BH,
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®AES

Bash #1 Bash fZx 2

sudo EfiF1IR 18

{53 YaST 27

ARV YaST 29

£ YaST BERUE S MEXR/MXIE 60
£/ YaST EIEAF 66

YaST BX#E#T 79

LRI AR 85
EAMLITIAEERENMG 101

BT Snapper #ITRFZMEMIRBERE 131
£ KLP RO MtzfEsh 172

FAF =Bl SREHE%h 178

F5EM 182

£ VNC WiZi2Ef =1E 188

£ RSync £ 205



1 Bash #1 Bash fi7s

M5, FZANEEREMAER GNOME ZEEFAFRE (GUI) BitEHl. RE GUIF]
RIITZINEE, ERITEINESN, XEHEIRIIRE, SMREX GUI BB
78, KERSERINE (UL Bash 5hEA6G1) BV A E.

11 fra= "I 7

WERME, Linux JM55L2 Bash (Bourne again Shell), EAZEHIRE “4ME" B, ENZ
Bash. B%7T Bash LU%h, EFEHM—LIMNE (ash. csh. ksh. zsh ) , BMINEEASR
FERITHEEMAHIE. WMRFEXTHMINENEZES, 1BTE YaST PRI,

1.1.1 Bash Ed& ¥
SNERIER

1. REXERIMNR: £/ --login EBUFAA Bash KERITEAAY, il SSHERE
AR BN, BEERLS I

2. “E@ RXERIF: 7EB5hxterm. konsole. gnome-terminal MBI <SITRE
(CLI) TREM@EE BRI,

3. EERERIF: HEGITEARINCHIAREALINT.
BEPIRIRBARNEEN . TRERERMIFERINTHIEEF.
0O &F

Bash 2RBEITECE XN FREIRESEINFERREREX . BXIFHER, 5SS
Ul Bash AT (man 1 bash), ##Z#xr@ INVOCATION,
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£ 1.1: EFRIN5EH BASH BeEX ¥

Xf¥ LB

/etc/profile REERU MY, BUET—REHMESEIEER
HIEREER!

/etc/profile.local WREBY B /etc/profile, EEALLXH

/etc/profile.d/ BEREEFNASEEIEEX G

~/.profile FELAMENRETRFNERINEERE

BERINTERIRENGE 1.2 HFEFINEH Bash ELES T BARFIMEEX .

#® 1.2 FERIN=HY BASH BEEEXH

/etc/bash.bashrc BB, BN TRERBY, KBk
B RES IR,

/etc/bash.bashrc.local FEREXHEANRSSCENIEN (1Y Bash)

~/ .bashrc FHMENBETFRAFECE

Bash *=fEREMZ !

% 1.3 : BT BASH B4k

X iR

~/.bash_history BEERANFIEHTHNTIR

~/.bash logout BT

~/ .alias BRABAGTEXNGE. BREXHIEH

BZAT, 520 man 1 alias,
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FFERINT

TERMIHINESBIERARERIRS: /bin/false #1 /sbin/nologin, HAFEIR
BRIARFKH, XM NMIINETERYWEF=2ERERER. XRHMAZAFREEIKITH—F

L, BN Linux RERGHRM T EGRMEITA (190 PAM A AppArmor) RiEHI%
geinial

SUSE Linux Enterprise Server FRIERIATTHZER /bin/bash $EIkGBALRBF, ¥ /bin/
false ¥ /sbin/nologin BIKGRGRHF. BEFHAEERE, nobody BFIEE /bin/
bash, EAZAFIEZRRINAMAZAFRNREENAR. B2, IRES1MRFHAFER
nobody , MEMA nobody MRKBHEA—RREMERRE. BZAILEEENRH /sbin/
nologin ; RIREGMIXSEZRHITILERR, REEEXFRETI T EARSHLBRER,
FRUTHELSHILE /etc/passwd REIRBIKGFIERF (RERFMAZEXRR) 1%, Wt
MERFE EMRSHAFTRE:

> sort -t: -k 7 /etc/passwd | awk -F: '{print $1"\t" $7}' | column -t

tux /bin/bash
nobody /bin/bash
root /bin/bash
avahi /bin/false
chrony /bin/false
dhcpd /bin/false
dnsmasq /bin/false
ftpsecure /bin/false
lightdm /bin/false
mysql /bin/false
postfix /bin/false
rtkit /bin/false
sshd /bin/false
tftp /bin/false
unbound /bin/false
bin /sbin/nologin
daemon /sbin/nologin
ftp /sbin/nologin
lp /sbin/nologin
mail /sbin/nologin
man /sbin/nologin
4 Bash EBE X4 SLES 15 SP5



nscd

polkitd

pulse

gemu

radvd

rpc

statd

svn
systemd-coredump
systemd-network
systemd-timesync
usbmux

vnc

wwwrun
messagebus

scard

/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/usr/bin/false
/usr/sbin/nologin

1.1.2 BREW

TREENE Linux AR LREBENRERFER. UTHIRPERXTFXEERNEEZFER

MEZEFAER,

® 1.4 inEERMER

BR

/bin

/boot

/dev

/etc

AE

RER — BRMBER.

BARTHFINMH, INRASEEREGNEERAFPHEENGS. BEE

@@9")’1'{7 ﬂl] BaSho

5| SR RIEEE Mo

IHIEHE FENBIRE TN M

BFE T ENHRSKEEX o

BR&H
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B

/home

/1ib

/media

/mnt

/opt

/root

/sbin

/srv

/tmp

/usr

/var

/windows

AE

FERZ LEAKFPRNERFNAFREER. B2, root NEH

RATE /home &, METE /root &,

BEAHZEMRNZIER,

AIEIERBYEE R o

IGBHER A R FRIER o

PYINR RIZ AR ELo

HBEAF root WEBR,

BARRG TSI,

ARG HBIARSS BYERHE,

IEBSS o

BB RinHiErIHEE R RS,

TEHE, WBEEXH

DERZ _LEFEIREET Microsoft Windows* # Linux B8], €13

Windows £E.

UTFREHEXXEERPEPLEX AN FERNESFMEE, Hadh—LER6l:

/bin

B& root MEMAFERIERRES shell 5,

XL Bl

1s. mkdir. cp. mv. rm ] rmdir. /bin X8 % Bash, /§& & SUSE Linux
Enterprise Server HRYERIAIN S

/boot

BE5ISMFNHE, N5ISMERER. ARURRZFEHRITRARENIZER ZRifEAN

HhEhiz.
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/dev
FHERBEAGANEE X

/etc
BEEHIEN X Window RAFEFIRENEMECEXH. /etc/init.d FEREAET
E5| S EPITH LSB init B2,

/home/USERNAME
FREERRTPEIKFPNFAERFNRAASIE, XENXHREHEBEERRABIER
B, BINBERT, BFHE RN AREEE LIPRENX SN E RN ERELL,
%0 .gconf/ # .config,

© i1E: MEMENNERTER
MRERENEZIMEHR T, BHNAFREXBEROTESMFRGRSZFHFR /home
Z5MVEMBE R,

/1ib
BESISRANIEIT root XERAFNGRLARHNEALEE, HEEHRST Windows
FREY DLL XX

/media
B & CD-ROM. AFEMEEAEN Rl ER USB) FrlEEAEH R, /media
BEESRARER ZINIZLIRENZE. ATHEARGANTEZRIRGHEHZE, &
ML I R Z IR A,

/mnt
LB RIHIGESN X RFANEH S, root FJUTELAMERH X RS,

/opt
REATRES=AMHE. 7RI BT L EIRLER G AN~ RIZFE G o

/root
root APMIEESR. root BN AZBUBTEMETELLL,

/run
systemd FZMAGFEEE tmpfs BR. /var/run @18E /run BNRFSH#E,
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/sbin
W s FrRABY, ZBE REGEBEAFPNEERER. /sbin AMXEE /bin R THEIX
%, 2855|F. BEMMRE RFPAFIE M ZFHHI .

/srv

FiERSHRMRIARS (WO FTP A HTTP) AR,

/tmp
ttEREFE RN FEXHREEER,

O == %3ISEE /tmp
TARIEEMRETE /tnp FRBIBERAES I SEMAEE. XEURTF /etc/
tmpfiles.d/tmp.conf HHIGE REMEE,

/usr
/usr 5EPTX, M Unix RAZXIR (Unix system resource) BI4EE, /usr FIRYER
EEEHESRIEHIE, ATUENS Filesystem Hierarchy Standard (FHS) &4
FHzEIHE, LLEROEMENARERF (815 GNOME FEF £H) , HESEXHZR
FHRIERERENR, /usr & /usr/bin. /usr/sbin. /usr/local # /usr/
share/doc EZ M FBR.

/usr/bin
BE—EAIRIRNER,

/usr/sbin
BENRAEERFRENER, FlN4EINEE,

/usr/local
FHBRH, RABERYUREXRMIVETI T LB B,

/usr/share/doc
EFHEAZHNZ X ELZITHER, 7 manual FBRH AL FMAEHARZS.
MRRETZMIES, NILERAEESXLEFMARIESBIMRE,
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£ packages FAILUKEIRG LLRENREBHREENXE, XFESIME, HILNE—
MNFBR /usr/share/doc/packages/PACKAGENAME , @ BHEMZUEENE

R, BRIEEFERE. BREXH MM,
NRRF LRETRIEIER, /usr/share/doc BB E howto FAR, HEFERMHT

KTFRZ Linux B L EFRIEES RIS,

/var
/usr FAFFEERSRIEEEE, M /var BTFEEAFETERES NBRIZEE, Fla0

BEXH BRI EE. MFEARTHE /var/log/ FEENKREENEEXH, ES
MEk48.1 “BEXH o

1.2 REIM=RIZR

fERINRRIZAA] AT B ST S MESS | IREREUE. EXARERBIEZEE, UARHRITHM
BRANEE, UTROIERATHTENX AR NI RIS

11.1 : BFITENARIIM TR

#!/bin/sh @
# Output the following line: @
echo "Hello World" ©

Q@ F 1T Shebang F5F (#!) 73k, RARLXXHHBIAR, 7£ Shebang [GEIEEIEESS
RITiZM A, TG, 8ENERESEA /bin/sh,

0 FEITR—TMURATTSHRAER. RIMENGIHLIRERITIRENIR, RIEEHE
Bel LUeEIZATHREMIIRE. 5o, HMERE T UEF IR ENMA, TRHLHK
R, AR — RIFRME.

© FE=1TEARE®S echo ITEMERISIA,

EIETTIRIAZ A, ORI FRE .
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1. 8MHIAHNEE Shebang 17 (M EERIRHIFAR) o MRIZITRE, EREFHEA
fRRER,

2. AR ZMAREEEAUE, B, BIGHREFEIINTALIREINERFR, HhaHr
RRBIZMIFMEEE PATH HE. E@AFX /usr/bin RESANR. Eit, EiF
MARFERPER ~/bin/ . ELHIFERRF hello.sh,

3. ZHIAFTEAHITNIR, EAUTHLIIRENR:

> chmod +x ~/bin/hello.sh

R LARFRBEFRFZM, WETLARAIN T A URITIERZS
1. fEREMIRF: FILUERSNBERITHA, £45I%7 ~/bin/hello.sh,

2. FREME: R PATH MRTEBESHAREER, NAILER hello.sh KHITIZH
%,

1.3 EEMGTEMN

SABOBAUERS NBERALRE:
- REH: XEBANBHEY, 62 TNRENSN SRR BE,
- REEA: MR BSBEAPRRHIEA, WEBLBE,
- IR HOERILBERSEE,

EEEEREEE, AR

Command > File
BizomSHRHRERIXSS, SRRIMEXH. Fli, 1s esSBEBmMEHT AXHF
listing.txt:

> 1s > listing.txt

Command >> File
Ban B MNEIxX S, Ha, 1s s EBBIEMEIXH listing. txt :
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> 1s >> listing.txt

Command < File
REZNXHERLERTHEN. 5140, read PG XXHHNABTIREANTE:

> read a < foo

Commandl | Command2
BEMGSHNREEERAEMNFSHEN. Hli, cat pTWEXH /proc/
cpuinfo HARA, grep FEHILHESGTIEEEE cpu BIT:

> cat /proc/cpuinfo | grep cpu

SMEEEHE I HEAT: 0 (B) RAfVERA, 1 R/RTVERE, 2 JTERR. &
AILTE < 8 > FAREBANLXXEHERT, Fi0, TITRERU foo FRBIXH, BE@EIR
XHEERE /dev/null RE I BREIR:

> find / -name "foo*" 2>/dev/null

1.4 {ERA%IA
NZR—NHZ I HaSTHREFRENX . 3IBIIEEN:
alias NAME=DEFINITION

flan, TTEXT =318 1t, et —HRKNFIR GEW -1) , BIIRREREEHEE
F(-1), HEAFFRIBIFITEN (-r):

> alias 1lt='1ls -1tr'

BEEFBRIRBEN, BEMR alias., £/ unalias FABENAIZIRMBIERSR.

1.5 T BashHfEATE

SINRTEFURERTE, UAURRMEE, £RTE (WHIREE) AUEFBIHNRFIS
a], MEEBEENEHRIINTRET R,
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EEEMBIMEEE, EFER printenv @<, NIRFEZMETENE, BEREEBMENS

#IEN:

> printenv PATH

WRILUfEA echo EETE (TLE2/IUAHMETE)

> echo $PATH

ERERNTE, HERTELRMESHE:

> PROJECT="SLED"

FEEESHOLENTE, SUsLE. ERBERETE, 5R export :

> export NAME="tux"

ZMFRTE, EFEHR unset :

> unset NAME

TREESAUEIIFHARERNE NIFRTE:

®15: BANFEEE

HOME HEAFNAREER

HOST HEIENS

LANG S— 1M IAEFMKE, EfEAITEEEHRR
EBS. RIBHWAILIZERN C

PATH SRR, ESOMIIBERIIR

PS1 BEES T CHITHNEBIRRA

PS2 EEERITS TSI TENNHBIR T

PWD LRI TEER
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USER EED:)

1.5.1 {EHEZSHTSE
Flan, MREBMIA foo.sh, MBI THIT:

> foo.sh "Tux Penguin" 2000

BRI BAMANFIE S, BFBEMUSH. XESHAN $1 (RRE—NS

) . 32 (REFEZINSH) , N, EZAIUEANSH. BREHEARI, EHER

$0,
LITFHIZA foo.sh $TENM 1 E 4 IFRBES#K:

#1/bin/sh
echo \II$1\II \II$2\II \II$3\II \II$4\II

NRFER LARSERPITILRIZA, REIREX:

"TUX PengUln" ”2000" nnoonn

1.5.2 ERZEEAM

TEERRF—TRANATEENAE (MEMIMEN) o LUTFIRESHEEE ARSI

${VAR#pattern}
M MIIBR BT BERY B XGILEC :

> file=/home/tux/book/book.tar.bz2
> echo ${file#*/}
home/tux/book/book.tar.bz2

${VAR##pattern}
MEMIIER BT SRV BRI PLAC :

> file=/home/tux/book/book.tar.bz2

13 ERSHZE
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> echo ${file##*/}
book.tar.bz2

${VAR%pattern}
MBE MR AT ERY B A LT :
> file=/home/tux/book/book.tar.bz2

> echo ${file%.*}
/home/tux/book/book.tar

${VAR%%spattern}
MAE MR BERY R K LT :
> file=/home/tux/book/book.tar.bz2

> echo ${file%%.*}
/home/tux/book/book

${VAR/pattern 1/pattern 2}
¥ PATTERN 1 H VAR BIRAES PATTERN 2:

> file=/home/tux/book/book.tar.bz2
> echo ${file/tux/wilber}
/home/wilber/book/book.tar.bz2

1.6 7HEMAGE

MR ATHEX B LHUTIERM DA UB F AT, B0 e SERE—MEHE, ZIRHEH
ERERANINERR M, WRZ 0, MWes<my), EREMERTTEEFZLH— 1 HEIR.

U TR ERA NG an < 048

Commandl ; Command2
IR TIX L RS, AMETIREE, UTTFER cat ERAXHHNAS, AEFER s
FTENEXXHEM, MAZERHE:

> cat filelist.txt ; 1s -1 filelist.txt
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Commandl && Command?2
WMRAMESMIN, WEiTAMNmES (FBEEER AND) . NH E—MamSHInet, UTF
TAERXHHIREHITHNEX BN (BESYFRP E—ER)

> cat filelist.txt && 1ls -1 filelist.txt

Commandl || Command2
HEMeSRWEETAMGS (BEIEER OR) » TTREETF /home/tux/foo A
RIEBREMEY, A =7F /home/wilber/bar FEIEBE R,

> mkdir /home/tux/foo || mkdir /home/wilber/bar

funcname(){ ... }
BIRINER I, ERIUEREMSEUARESE. UTITEX BTN EE RRIKEK
hello :

> hello() { echo "Hello $1"; }

ERI LN TSI At RREL

> hello Tux

SFTEN:

Hello Tux

1.7 ERBAREME

RNTIEEIZARIE, SNSRI LUER while. if. for 1 case #iEiEf,
1.7.1 if I£Hl&H<S

if HOATRERAR. filn, UWFRBMRLTHEREEER Tux:

if test $USER = "tux"; then
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echo "Hello Tux."
else

echo "You are not Tux."
fi

MAFRABE AT AE WA AR B, U TFREREEXH foo. txt BEHFAE:

if test -e /tmp/foo.txt ; then
echo "Found foo.txt"
fi

M FERE A LB EEHHES !

if [ -e /tmp/foo.txt ] ; then
echo "Found foo.txt"
fi

£ https://bash.cyberciti.biz/guide/If. else..fi2n ERILIREIEZEBRER.

1.7.2 {EF for e < RIEERBIF

for B AWFER—RFNTHAITEHE S, B, UTRBRIIEXTHFTIEERT PNG XY
REER:

for i in *.png; do
1s -1 $i
done

1.8 EZER

XF Bash WEEEEEFMIT man bash g, pILEUTTIRFHRIIXFIHFFNES

=8

e http://tldp.org/LDP/Bash-Beginners-Guide/html/index.html 2 — Bash N[ J&1EF

e http://tldp.org/HOWTO/Bash-Prog-Intro-HOWTO.html| 2 — BASH 4&72 - /MR Eis
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2 sudo Ef&EINR

BITREEHTRE root 5. BRE, HTFR2FERIERHEERER, RITFEINE root %
BR. BEReNMUEREUEBRAFSMER, BEA sudo LURARICRIEITH .

£ SUSE Linux Enterprise Server £, sudo FEENS su WITEAEM. {ERE, sudo &
M7 —FZENS, LA EREMERAFRENEITR . X, ErARLERFA
BREBRERNNAE. 5130, FJLAFE users BRERAF wilber B4FIETTER
Lo EEILUBIE R IEmlan kT, RH—DRFEIIenSHIARE. BIA sulARFEE root O
L7 EEFR PAM #THAIIE, BRETILLE sudo EEBEAFREBECNEMNEIEHITEMNR
if. XBKERAFERHE root O%, AMRETREM,

2.1 sudo EZAF%

UTETRENE sudo NEARAE,

2.1.1 TITE HS

EREBEHNAR, ERUEHSHINNLE sudo REL root HMEITREAMG L. RARRETRER
fitroot 0<% WMRSMIIERLLN, BRLEL root BMHEITHS:

> id -un@

tux

> sudo id -un
root's password: @
root

> id -un

tux ©

> sudo id -un

(4]

root

O id -un SLITENHRIAFANERR.
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® TERAIREPFAEEROL, TEBAXERRFRF T ETo
©® RALL sudo FKHIEL A = LURABEIGET.

0 ARSI —ERAE, FLERUEXRRER root O<

O =% /O EEM
fEF sudo BY, 1/0 EERAEIER:

> sudo echo s > /proc/sysrq-trigger

bash: /proc/sysrq-trigger: Permission denied
> sudo cat < /proc/1l/maps

bash: /proc/1l/maps: Permission denied

£ LERRFIFT, 2B echo M cat ssA LURAIEINGET. EEEBHEAFNING
AP IHIT. BUURANERITEER, BIRIES 2.1.2 7 "Ei/=" kg
whohr, SEMA dd SEARER:

echo s | sudo dd of=/proc/sysrq-trigger
sudo dd if=/proc/1l/maps | cat

2.1.2 Bnhih=

fEF sudo RURFARMSNIZITa HIMUEAHAR SR 1T, RAFLUER sudo bash &<,
B2 WEEAUTHP—MRENFIREIN:

sudo -s (<command>)
[B5h SHELL MRTEFTEENNEH BB NERINIING. RIEETE <, 1%
LSREHBFINE (FER -c M) , BN, HERFUREERERIET,

tux:~ > sudo -s
root's password:
root:/home/tux # exit

tux:~ >
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sudo -i (<command>)
5 -s £, BERENERINTEBIING. XRTAZASMIBZINEBBINH
(.profile &) , HEBHINIEFERRENBITHEFRANEER.

tux:~ > sudo -i
root's password:
root:~ # exit

tux:~ >

O =7 FRZE
FUAMBRT, sudo ARLEFIRLE, AILUER env_reset EMEMULITH (FS
A BRIRELER) o

2.2 BgE sudo

sudo RHEZMAIACERYEDL,

Q E&E: TR sudo
MRERNIEECBIERE sudo 25, AILUER su - M root OLREB5N root 4b

JFT'.:L.O gﬂ%ﬁiﬁ%ﬁi&é) i%iﬁ'?ﬁ ViSUdOo

2.2.1 RIEECEXMH

sudo FIFERMECEX 47 /etc/sudoers, MIRZXHREATEIR, BRAIBSTEEANR
gr, EIRZGENEEER visudo K#H1T4REE, visudo BILABALERERIBAR, HEERTFE
BN B Z B EIE AR

TR LB E EDITOR MRTERMER vi LISMIS—Thimiass, Fa:

sudo EDITOR=/usr/bin/nano visudo
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BiefE, /etc/sudoers XHHRHAGMHEHEIRMYN, BEEERXGPHITEAAIESEENR
Hif, Fit, BIEEEXEERFKE /etc/sudoers.d/ BRTHXMHEH, FRUTHSE
R/t g g

sudo visudo -f /etc/sudoers.d/NAME
U TanSERS—Mimigss (FEAHBIH R nano) FTHXH:

sudo EDITOR=/usr/bin/nano visudo -f /etc/sudoers.d/NAME

Q i#E: /etc/sudoers.d RRBBHIX
/etc/sudoers R #includedir {822 ~ CFR%Z%) FENEEFES
() FRBIXH

BX visudo SEHIFMAEE, 15517 man 8 visudo,

2.2.2 sudoers EAAIEIEE

sudoers EEEXHEEMMIERINAT:. FRHENTS. FHRATUSSEAE, MRSUREE
£ “ON” B¢ “OFF” Z[alflift, sudoers BLEXHREEMNEEMEIT:

# Everything on a line after # is ignored @

Defaults !insults # Disable the insults flag @

Defaults env_keep += "DISPLAY HOME" # Add DISPLAY and HOME to env_keep
tux ALL = NOPASSWD: /usr/bin/frobnicate, PASSWD: /usr/bin/journalctl ©

Q@ 7FEMMMISN. #include # #includedir BEEHS,
Q0 Eff ! FREBBEIREIZEN ONo

© EENFE 2237 “Exsudoers FHN” .

B AR EFED

targetpw

AR EEHFIARBREEERANBIER (B30 root) BIO< (ON) EREEHNIAA
BFPO< (OFF)
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Defaults targetpw # Turn targetpw flag ON
rootpw

MNRIEE, sudo BFHETRWAN root 0%, ZXIAENRN OFF,

Defaults !rootpw # Turn rootpw flag OFF
env_reset
MRIZE, sudo =ME—TEE
TERM. PATH. HOME. MAIL. SHELL. LOGNAME. USER. USERNAME #0
SUDO_* mytRiEIFIR, Lthoh, SMIERAMFIRSAN env_keep FFIHNEE, BINME
yg “ON” o
Defaults env_reset # Turn env_reset flag ON
env_keep
env_reset iR&IRA “ON” RERBWIFETETR,
# Set env_keep to contain EDITOR and PROMPT
Defaults env_keep = "EDITOR PROMPT"

Defaults env _keep += "JRE HOME" # Add JRE HOME
Defaults env_keep -= "JRE HOME" # Remove JRE HOME

env_delete

env_reset IR&IRHA “OFF NEXRRIIMETETIR,

# Set env _delete to contain EDITOR and PROMPT
Defaults env _delete = "EDITOR PROMPT"

Defaults env _delete += "JRE HOME" # Add JRE HOME
Defaults env _delete -= "JRE HOME" # Remove JRE HOME

WA LAGER Defaults QEANAR. ENMGLESCIRENB. HE, AJUUSEDN A
ERFS.

BX /etc/sudoers EEEXHHNIFMAEE, 133 man 5 sudoers,

2.2.3 EZ sudoers M
BEMNEEREUTERX ([] PRI RNHESSD) -
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#Who Where As whom Tag What
User List Host List = [(User List)] [NOPASSWD: |PASSWD:] Cmnd List

SUDOERS #MIiE%

User List
—IMHZD (RESHMR) MRAR: BFP&. %GROUPNAME #&=(BY4HAE #UID =LA
FF 1D. BILAER ! BISHEE KRR,

Host List
—IHEZN (FRAESHR MR (R2RERN) ENZENIP #iik, AR | ik
FEERK, Host List MUERIEIN ALL,

NOPASSWD : | PASSWD :
R 7E NOPASSWD: EEIE{THSH<SS Cmd List ITEE, REARTAFPHAO

A

Yo

PASSWD AZRINEI, X2 PASSWD #1 NOPASSWD {IFE—178S, A BE4sEILIE:
tux ALL = PASSWD: /usr/bin/foo, NOPASSWD: /usr/bin/bar

Cmnd List
—PEHEZN (RAESHR) AR FIRITXHNRRE, FRATFEANTIZESEH,

/usr/bin/foo # Anything allowed
/usr/bin/foo bar # Only "/usr/bin/foo bar" allowed
/usr/bin/foo "" # No arguments allowed

ALL AJLAFA{E User List. Host List #1 Cmnd List,
AW tux EEFBAOLSHIER T root FAIBITFAE R HIRIN

tux ALL = NOPASSWD: ALL

AIF tux iB1T systemctl restart apache2 BN :

tux ALL = /usr/bin/systemctl restart apache2
A tux EAHSEBBER T adnin BE1T wall BIFN:

tux ALL = (admin) /usr/bin/wall ""
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Z5 AL
fEF ALL ALL = ALL ZZEpIFINIBTI77AR+ Defaults targetpwo. &N, FEAA
#REETZLL root BPiEiTH S,

o EE: Winbind # sudo
£ sudoers XHEHIETEHZES, 1EHRFER NetBIOS I MA ST, Flu0:

%SDOMAINN\GROUP NAME ALL = (ALL) ALL

EAER, A winbindd B, EMEEURTF smb. conf XHHHY winbind
separator &, BAIAK \.fBIa0, WNREHEXN +, M sudoers XHHEIMKFME
4705 DOMAIN+GROUP NAME ,

2.3 sudo EHZES!

BAMNECEERTIENERS R, EMALREREREREEXRIANELE.,

2.3.1 TEEERM root OSHIIBE R TEH sudo

RHEIKIT, 4H wheel BIRKGIEELL root BIIET1TFRE®A sudo Mai<, THEAISIEN AR
BRPKFARINE wheel 4,

1. K wheel HRTEFE:
> getent group wheel

MRZ AN LRBREUEAILER, BREREIE wheel A system-group-wheel
e

> sudo zypper install system-group-wheel

2. BERAFKFRINE wheel 4o
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MREAFPKFPIEFRE wheel AR5, 5@ sudo usermod -a -G wheel
USERNAME #n¥iiil. FHAREMEREIIBHEEN. 51T groups USERNAME @€
PRI E R BRI

3. FHEAFKFANEEOSHITEHRIE,
£ visudo S<RIEXH /etc/sudoers.d/userpw (BEBME 2.2.1 7 “YRisfd

EXHT ) HBMUTAR:

Defaults !targetpw

4, EEEHREANN,
RIBREHERAFPERRBAOS, 1E /etc/sudoers FECHIFMEMMNIT, FHERIAR
MSERRE,

## Uncomment to allow members of group wheel to execute any command
# %wheel ALL=(ALL) ALL

## Same thing without a password
# %wheel ALL=(ALL) NOPASSWD: ALL

5. RSN BYBREIE.
¥ /etc/sudoers FATF—UHRERANERIESERR:

ALL ALL=(ALL) ALL # WARNING! Only use this together with 'Defaults
targetpw'!

g sudoers FEIEFLFR M
BB T B, BNEFEPEEELL root BaHRITEARS!

6. MifECE.
L wheel WYL RFIIERK G &1451E1T sudo,

tux:~ > groups
users wheel
tux:~ > sudo id -un

tux's password:
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root
wilber:~ > groups
users

wilber:~ > sudo id -un

wilber is not in the sudoers file. This incident will be reported.

2.3.2 X X.Org A ERF{ER sudo

£/ sudo BRIEFNAREFEESSHUTHER:

> sudo xterm
xterm: Xt error: Can't open display: %s

xterm: DISPLAY is not set
— i B pERIR A AR ER xhost SRE R /21 root AP iFIRIZASHIA M X &iF. AR TS
L TERIIRIE:

xhost si:localuser:root

AR an < Al AR T RYT RN R |

xhost -si:localuser:root

5. BERENE
B root SAUE(TE R AR R 2B, BIEAIMIBRT, #RmxERL
FITZRF root HIAANIR. B4, BUEXMER AR, SAMUSETH root i)

R,

24 EZER
sudo --help < RMEATHGSITETMWEEZEMA, M man sudoers HMLTNIREEX

sudoers NMERREIFHES.
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3 {EH YaST

YaST @—> SUSE Linux Enterprise Server T&, BiftTEFRAEIEEPTRFIEELRDN
ZREMNARELETS. TREEEEMUMGE. MEITEIN. BB AERE. 188 FTP RS
BEBRNEESX, EALUFER YaST K52, YaST M Ruby RE, BHET— A BHEKR
2519, 1HISRESIBI AR INFTAITIEE,

WMBEAMIG (https://yast.opensuse.org/ 2) EIRETHX YaSTHNEZE R,

3.1 YaST FmE#tA

YaST BRI ERAE: — AT KDE fl GNOME EEF.K@mIFE, S—METF ncurses BIHE
ERERATA® XRSBNERS (BERELE CREXTFH VST ) o

EEAZAR YaST H, YaST FEVFREIERIEHFIDA, Er]LERSAMA=RERS R FrFE IR+
AUREIR, ERATRERVERF R ARG MEIIRIR, EERIENER, BEERFEPRAE
B, A, EBREENFRBLERRR,

3.2 BEHARAEEHE
EIAR YaST SHFRRARIER

Print Screen

BEHRFRT. BEXLEREFRR, FJRITEESILE.

Shift — F4

BRMZRNAEERAR ZI MALREER,

Shift — F7

BR/ZRRERERHER.

Shift — F8

A DXHIEE, UWEAEXHREFIIAAEXHUE,

27 YaST FRE#Ek SLES 15 SP5


https://yast.opensuse.org/

Ctrl — Shift — Alt - D

RIE—MEARE M YaST BRRATHITIS AR EIRIR BRI L EH R W, Z5REUR T BIRRY

YaST *Ei;%o

Ctrl — Shift — Alt - M

Bh{E LRI R 2R,

Ctrl — Shift — Alt - P

BT

Ctrl — Shift — Alt - S

BRI RRES,

Ctrl — Shift — Alt - T

R iz fEEl B S XX o

Ctrl — Shift — Alt - X

FIA— 1 EIRE DO (xterm)o

Ctrl — Shift — Alt - Y

BRI 2R

28
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4 NZASIEIVRHY YaST

BT ncurses WHEIR YaST AEFERTEMARETIEREIERT X RES[BHARS. S5EHAN
GUI#8Lt, ZREAESEZWMME. ERILUFERRETE ncurses REHRSA, HE/LFRERE
TCREBBEXNAVERIRER. ncurses REANFRSAR/), BMEEERNEREAEG LhEER
WiniT, ERILGET SSHEEIZITE T ncurses Y YaST hivds, UBEEBTERS. BEE,
RFIiE1T YaST M IR{F E R RN/ N AN 80x25 NF o

4.1 XAHIRKATH YAST £HO

ZRET ncurses B9 YaST hivads, IBFTH LT sudo yast2 s, A -1 HIE

KBEXRRED, FERAKRASAETEZESM. SR UERMBENIIRE RN R IRER AR

YaST FRIFRE REMMIEH, B0, EEILE Fo EREUHSRIERME, £A Flo FrERE
o EET ncurses B YaST REF, S MRETMNIZHNITERHE— T E=ETNFE, 1Lt
FEEERARETENERRERN— 0. fW, EHIHPESRETTFE Q. XKL
IEEILAIR ALt - ALt+ SRBUEZIRH.

() =R RIH YaST XHEIE
gN:R YaST IFEMRAH TR, (FINTERABEOAR/N) , % ctrl - L KRIFHTRE
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4.1 EEIRFSHR

TETESEE YaST BIRPBIEHITTRE, WREFAAIIEEREM A ASRMAIBHEKBEWRIE
AR EEINEE. BXAIEHINFENGES, BENE 437 “HSENES o

EiRSEEFEFIRZ BB
fFH - RAUERHNESEEIIRNERZ BB, ELUERARAS, 1HER
Alt — -| B shift - -] ZAEHE,

ERFFIRPSM
FRAEKRE (+ M ) IFEESERYIRVEDNERTPNE N TEZEBR. WREAN
DBEEBH TERREE, Bl shift —» I shift - - FKFRE, NRERFXESS
OB RIS —HESS, BN crl-E B ctrl-A B,

ERE. BERANSFEE
BREFFTHES (BRME) HxEES (Riki%H) BWE, 151% seace I Enter
o BE, AJLAGER Alt - highlighted_letter HEHEFRPIAIZRTAMEEIE, EXMIBER
T, THMEA Enter FHITHIN. WMRMER - BRESMEENINE, 151K Enter BHRIT
PgE R E B AE N RIS SR T,

ThiesE
fEMAThEER (M 1 B F12 ) AIRIEIGIENFERE. YaST RR/KREITHRESR T A
AUZhEERAS (FX)o MR IHRERRSSPRI N MR- MEHEUR T /AT YaST iRk, EARERIIE
BRIRHEEHAR (A7, S8, A0 MERF) o AILUE Fle BIEES. #BE. T—
ST, ¥& F1 B]AIA) YaST #BEf.

fER S
FL YaST iEREAE QAN SMAHERREXNIEE, £RAFAE (« & ) aIEw
hSfN. fEMA space RAIFTHEKHMPHIL, £ ncurses iR, ESAUNRHITIER
ZIERIHE Enter A BERRFMAXNIEE. XE2—MEETH, BRETEN 5K SAET 8
RAERIEL,

R REARRPEF IR
ERAMRNT R U HSEENFARLERNRAE. EXRENRGEREFE i,
BENIMAERVATS, 1518 space T Enter . ZE, HAILUERIRIFEREERFIFRK
SER (RE. MIER. T, BLEEBIE).
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Yol [$LE (V)+] [BE (0)+] [HLHH (E)

autoyast2-installation - vasT2 - BEHiREER

iz : 4.4.36-150400.1.1 BR3¥: 4.4.36-150400.1.1
kv: 670.5 KiB TRES: ©

T GPL-2.@-only
BRI E: autoyast2-4.4.36-150480.1.1

4.2 : BFRERR

4.2 SRAEHE
ETF ncurses MY YaST A B N a Rk A S5,

Shift — F1

TS RIAE,

Shift — F4

LB Il

Ctrl -

RN AER.

Ctrl - L

Rl

Ctrl —-D F1

TSR IARE,

Ctrl - D Shift - D

RS E R VR R ER M2 B S X M

31 =REEHE SLES 15 SP5



Ctrl —D Shift -Y

FTFF YDialogSpy UEEBEHERE M.

4.3 HEHEHIRS]

MREWEOEERERLE At HEE, N YaSTHBY e AESEAIETH. & e 5
shift XFEFHFRAIRESIRAIRIRE & Ao

{EH At MAR Esc
AL Awe MfEA Esc Awe REEFR, {590, Esc-H BIfLEE Ale-H ,  (SLi%
Esc , AfGH H )

fER ctrl -F 1 ctrl -8B MITRGEHREI SN
YR At ] shift AEEREOSIERNRRIHGHE, AINEALAEHE crt-F (@8]
*D Ctrl - B (rﬁ_”—é) o

ThEEFERI PRI
Theesk (F1 ... F12 ) BEATRITEMINEE, RENERAIEERKRRSA, TERT
YaST, fB Awt AEHEMINGERNIZIBAEANXAKEH S L2 A,

4.4 YaST esp< 171N
BRTY XASELRE LI, YaST TR T — 11T\, EFRE YaST s fTEmyIK, EfE
BUT&H<S:

> sudo yast -h

4.4.1 MEsLITRERAFE
MBPESEREOEN, DiFRHORMENEHREMFERMY, TEFUERHITE
M -1 REZHRHE:

> sudo yast -i package name
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)4
> sudo yast --install -i package name

package name AU EIT KT EZENENREEEFR (B9 gvim) , WAILUEFHIE
i RFRIII E LR RPM S4B 15T B’ 1R,

B YaST RIETEI R STERERUMNERINE, EXNTFESENRGEERES, BEEEE
F Zyppero 1E5 9.1 “EH Zypper” HERBXMER Zypper BEHE S

442 fERABENMER
AT TERE, ERILUERUTHR<LBEIED YaST #RIR:
> sudo yast module name

M yast -1 8 yast --list AIEFRS LA RTARRNTIR,

4.4.3 YaST iRIRIVER LTS

T HERIATER YaST 108, YaST JR4ET MBMERIIH 1T, BHIFFRERREAR
HOTXI. BETMANABLT, BEANTHS:

> sudo yast module name help
MREMIRKIBHG LTI, NWSUXFREINZIER, HERUTHER:
This YaST module does not support the command line interface.

THENNBEBARSITIFHIFRA YaST #8IR, HEBEWAT HE <M A A%,

4.43.1 HEHYaST &RRap<
P YaST IBREZIFUTHL:

help
FIHPRERRI Sz e < M H 5 EA -
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> sudo yast lan help

longhelp
5 help fEA#ERE, BRIMT B IETREANIFMTIR:

> sudo yast lan longhelp

xmlhelp
5 longhelp fEAMERE, BHILEA XML XAEMHEERAZENXMH:

> sudo yast lan xmlhelp xmlfile=/tmp/yast lan.xml

interactive
BN BB, XiF, EMrIBEEGETIZIERNGS, MAEEH<LTHENL sudo
yast B, £ exit AFLUBHRZEER,

4.4.3.2 vyastadd-on
MIBERIBE R RTINS

> sudo yast add-on http://server.name/directory/Lang-AddOn-CD1/

SR LUE R LU TSRS E SRR R . http:// ftp:// nfs:// disk:// cd:// 5 dvd://.

4.43.3 vyastaudit-laf

ERMAECE Linux Audit Framework, BXEZHT, B2 (Z&fEIERE) - yast
audit-laf ESZ @<

set
IRE B

> sudo yast audit-laf set log file=/tmp/audit.log

ERTTERIAMYR, 15517 yast audit-laf set help.,

34 YaST iR S1TEE SLES 15 SP5



show
BT E:

> sudo yast audit-laf show diskspace
space left: 75

space left action: SYSLOG

admin space left: 50

admin space left action: SUSPEND
action mail acct: root

disk full action: SUSPEND

disk error _action: SUSPEND

ERRERIEMS|R, 15E1T yast audit-laf show help,

4.4.3.4 vyastdhcp-server

‘B2 DHCP RSEZFUNKECEHIRE, yast dhcp-server EZFF&H<:

disable
22 DHCP fRSS280RS3

enable
/2 F8 DHCP R 28RS

host
PEERENEVKRE,

interface

tEE B2 T RIMAREC

> sudo yast dhcp-server interface current
Selected Interfaces: eth@
Other Interfaces: bond0®, pbu, ethl

BRRTEEDNGIER, 55T yast dhcp-server interface help.,

options
EIE£F DHCP &, ERRTEINADYIZR, 15517 yast dhcp-server options
help.
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status

FTEN DHCP ARSZ AT

subnet
E1E DHCP M, ERRFTEINADSIZR, 15517 yast dhcp-server subnet
he1po

4.4.3.5 vyastdns-server

EIE DNS RS 88ECE, yast dns-server EZTHIGS:

acls
ERipiniEHITRIGE

> sudo yast dns-server acls show

ACLs:
Name Type Value
any Predefined

localips Predefined
localnets Predefined
none Predefined

dnsrecord
LB X ERICR:

> sudo yast dnsrecord add zone=example.org query=office.example.org type=NS
value=ns3

ERRERBIEMS|R, 15517 yast dns-server dnsrecord help,

forwarders
BoE DNS #4328

> sudo yast dns-server forwarders add ip=10.0.0.100
> sudo yast dns-server forwarders show

[...]
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Forwarder IP

10.0.0.100

BRI REEMAINSIER, 15517 yast dns-server forwarders help,

host
ITENRIE ‘A" REMEXE “PTR” 1B%:

> sudo yast dns-server host show zone=example.org
ERTRGEREmSIR, 55T yast dns-server host help.

logging
FEEERTIERILE:

> sudo yast dns-server logging set updates=no transfers=yes

ERRTENENYIR, 15517 yast dns-server logging help,

mailserver

FCE XIS ARSS 2% -
> sudo yast dns-server mailserver add zone=example.org mx=mx1l priority=100
ERRERBIEMSR, 15517 yast dns-server mailserver help.

nameserver
Fo& DI R FRARSS 25 -

> sudo yast dns-server nameserver add zone=example.com ns=nsl

ERRERBIEMSE, 15E1T yast dns-server nameserver help.

soa
ECERIEIA (SOA) iER:

> sudo yast dns-server soa set zone=example.org serial=2006081623
tt1=2D3H20S

E R RTEMNRmYI&R, 15517 yast dns-server soa help.,
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startup
E12 DNS RSZ 28RS

> sudo yast dns-server startup atboot

ERRTEREIEMY|R, 15E1T yast dns-server startup help.

transport
FEEXIESFmMN, ZERRTEIAmYIR, 15517 yast dns-server transport
help.

zones
&EI8 DNS X5

> sudo yast dns-server zones add name=example.org zonetype=master

BREEBIEMS|R, 15E1T yast dns-server zones help,

4.43.6 vyastdisk
TENFRIEHBHI KMEXER, B—XHNHSRE list, BRUTE—

disks
FHASRHEENFIEHE .

> sudo yast disk list disks

Device | Size | FS Type | Mount Point | Label | Model

--------- B e i e

/dev/sda | 119.24 GiB | | [ | SSD 840

/dev/sdb | 60.84 GiB | | [ | WD1GO3FBYX-0
partitions

FIHARFHRIFIE DX

> sudo yast disk list partitions

Device | Size | FS Type | Mount Point | Label | Model
--------------- e S e S e
/dev/sdal | 1.00 GiB | Ext2 | /boot |
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/dev/sdbl | 1.00 GiB | Swap | swap

| |
/dev/sdcl | 698.64 GiB | XFS | /mnt/extra | |
/dev/vg00/home | 580.50 GiB | Ext3 | /home |
/dev/vg00/root | 100.00 GiB | Ext3 | 7/ |

[...]

4.43.7 vyastftp-server

BOE FTP fR55281& 8, yast ftp-server ES T5IEIN:

SSL. TLS
BT SSL AN TLS 2 R Ei&EHE, SSLIEMXY vsftpd B

> sudo yast ftp-server SSL enable
> sudo yast ftp-server TLS disable

access
FCE IR :

> sudo yast ftp-server access authen only

ERRTENEmMSIR, 15517 yast ftp-server access help,

anon_access
FEEER AP RIAHRARIR:

> sudo yast ftp-server anon access can_upload
BRI RERINSIR, 15517 yast ftp-server anon_access help,

anon_dir
EEERAFPNER, RSB LN EEFEZER:

> sudo yast ftp-server anon dir set anon dir=/srv/ftp
ERRERIAMYR, 15517 yast ftp-server anon_dir help,

chroot
=%l change root ¥F1% (chroot):
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> sudo yast ftp-server chroot enable
> sudo yast ftp-server chroot disable

idle-time
KERANERNE (9%) , £3i1Z81EE FTP RSB SX I HAIERE:

> sudo yast ftp-server idle-time set idle time=15

logging
HERSRBETEESREFIBEXHH:

> sudo yast ftp-server logging enable
> sudo yast ftp-server logging disable

max_clients

EEHTERNE P IRIRAHE:!

> sudo yast ftp-server max clients set max clients=1500

max_clients_ip
fEEEd IP HTEENE P IRIRARE !

> sudo yast ftp-server max clients ip set max clients=20

max_rate_anon

EEEBREF mAHERNRASIEEREE (KB/s):
> sudo yast ftp-server max rate anon set max rate=10000

max_rate_authen

EE RIS IR AR A ERNRARBIEEEERE (KB/s):

> sudo yast ftp-server max rate authen set max rate=10000

port_range
EEWCHEREENROEE:

> sudo yast ftp-server port range set min port=20000 set max port=30000
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BRI RERINSIR, 15517 yast ftp-server port_range help,

show
ERFTP RSB 2IKE,

startup
=% FTP Boh A 4!

> sudo yast ftp-server startup atboot

ERRERBIEMSR, 15517 yast ftp-server startup help.

umask
8 authenticated:anonymous FF BISCEAPRIEHT

> sudo yast ftp-server umask set umask=177:077

welcome_messa ge

EE S AP IEZE FTP ARSS230T ERAIA:

> sudo yast ftp-server welcome message set message="hello everybody"

4.4.3.8 vyast http-server

BoE HTTP BR5388 (Apache2), yast http-server ESTHIG<

configure
FCE HTTP AR5 EMNIRE:

> sudo yast http-server configure host=main servername=www.example.com \

serveradmin=admin@example.com

ERTREEINEINGIR, 15517 yast http-server configure help,

hosts
e E EIAEM:

> sudo yast http-server hosts create servername=www.example.com \

41 YaST tRIRAVED S8 SLES 15 SP5



serveradmin=admin@example.com documentroot=/var/www
B RREEARINGIR, 15151T yast http-server hosts help,

listen
FETE HTTP ARZ3 28 Rz By A0 P 533k

> sudo yast http-server listen add=81
> sudo yast http-server listen list
Listen Statements:

:80
:81
> sudo yast http-server delete=80

ERRTRBIEMSR, 15E1T yast http-server listen help,

mode
BRFZARSER:

> sudo yast http-server mode wizard=on

modules
1=l Apache2 BRSS231EIR :

> sudo yast http-server modules enable=php5, rewrite
> sudo yast http-server modules disable=ssl

> sudo http-server modules list

[...]

Enabled rewrite

Disabled ssl

Enabled php5

[...]

4.43.9 yastkdump

BCE kdump i&E. BX kdump BUFAMER, BB (AL MAHIEER) ,E 18 &
“Kexec #1 Kdump” , 88 18.7 11 “Kdump EAFECE” . yast kdump EZTHIam<:
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copykernel
RAZETZIHEEE R,

customkernel
IEEBEXRIZZFH kernel string #p9. BRERA /boot/

vmlinu[zx]-kernel string[.gz].
> sudo yast kdump customkernel kernel=kdump
BERTREENEINGIR, 13517 yast kdump customkernel help,

dumpformat
IEERENZMGEN (E48) . ATABRR

B “none” . “ELF” . “compressed” 3 “lzo” :
> sudo yast kdump dumpformat dump format=ELF

dumplevel
EERERR, SEEM0F)31:

> sudo yast kdump dumplevel dump level=24

dumptarget
EE BT REFEERGRIB .

> sudo kdump dumptarget target=ssh server=name server port=22 \

dir=/var/log/dump user=user name

—

ERRTRBIAMSR, 15517 yast kdump dumptarget help,

immediatereboot
EH AR R BN EEZOREER Kdump RZREILENES | &

> sudo yast kdump immediatereboot enable
> sudo yast kdump immediatereboot disable

keepolddumps
BERE HEEMEGENEE, tEERES SRS

o

> sudo yast kdump keepolddumps no=5
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kernelcommandline
IEEFBE(EREE kdump RIZBIE<$1T:

> sudo yast kdump kernelcommandline command="ro root=LABEL=/"

kernelcommandlineappend

EERBEMERIAGSITFTRNG T

> sudo yast kdump kernelcommandlineappend command="ro root=LABEL=/"

notificationcc
FeTE A F 0@ FN HR 4 BY BB FHB (A 3k

> sudo yast kdump notificationcc email="userl@example.com
user2@example.com"

notificationto
Y& TE A F &% @ FNHR 4 BY BB FHB (A 3k

> sudo yast kdump notificationto email="userl@example.com
user2@example.com"

show

8 kdump 1K&:

> sudo yast kdump show

Kdump is disabled

Dump Level: 31

Dump Format: compressed

Dump Target Settings

target: file

file directory: /var/crash

Kdump immediate reboots: Enabled
Numbers of old dumps: 5

smtppass
IEESHRATAZBABMERAZAS SMTP <RI 4!

> sudo yast kdump smtppass pass=/path/to/file
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smtpserver
18 BT AE BBy SMTP ARSS22EAH

> sudo yast kdump smtpserver server=smtp.server.com

smtpuser
IBERF R IEBHERRI SMTP R % :

> sudo yast kdump smtpuser user=smtp user

startup
=) EE s ) S tipvin ik

> sudo yast kdump startup enable alloc mem=128,256
> sudo yast kdump startup disable

4.4.3.10 yastkeyboard

EEEEMEH ENAARER, EREMEREEIFRE (5150 GNOME ¢ KDE) HHYRERIK
&, yast keyboard iEZT56H<:

list
FHFrE RN RERR.

set
BUEHNREREIRE:

> sudo yast keyboard set layout=czech

summary
ETRERNRERAE,

4.43.11 vyastlan
BEME, yast lan EZT5I6HS:

add
ACEHFM+:
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4

> sudo yast lan add name=vlan50 ethdevice=eth0 bootproto=dhcp

EERTEMNRDFIR, 151517 yast lan add help.,

delete
HIBRENLE N

> sudo yast lan delete id=0
edit

EEN AN -FRVECE

> sudo yast lan edit id=0 bootproto=dhcp
list

ETRMNFEERZE:

> sudo yast lan list
id name, bootproto
0 Ethernet Card 0, NONE

1 Network Bridge, DHCP

4.3.12 yastlanguage

FEERAKIES. yast language EZ TS

list

set

FILFrE R RRIES.

EERZNETEESNREE

"=
==

> sudo yast language set lang=cs CZ languages=en US,es ES no_ packages

4.4.3.13 yast mail

EREHRFRIERE
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> sudo yast mail summary

4.43.14 vyastnfs
ITH NFS ZFi%, yast nfs ES TGS

add
ANINFET NFS #H A :

> sudo yast nfs add spec=remote host:/path/to/nfs/share file=/local/mount/
point

E R RTENEmYIR, 151517 yast nfs add help,

delete
IBRINERY NFS A :

> sudo yast nfs delete spec=remote host:/path/to/nfs/share file=/local/

mount/point

ETRTEIEmMY|R, 15E1T yast nfs delete help,

edit
EINERINFS A

> sudo yast nfs edit spec=remote host:/path/to/nfs/share \
file=/local/mount/point type=nfs4

ERTTRIAmMY|R, 15517 yast nfs edit help,

list
FIHINER NFS A :
> sudo yast nfs list
Server Remote File System Mount Point Options
nfs.example.com /mnt /nfs/mnt nfs
nfs.example.com /home/tux/nfs share  /nfs/tux nfs
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4.4.3.15 vyastnfs-server

BCE NFS ARS528, yast nfs-server ES 5G4

add
BERANISES:

> sudo yast nfs-server add mountpoint=/nfs/export hosts=*.allowed hosts.com

ERTRERIEmMY|R, 15E1T yast nfs-server add help,

delete
M NFS S HIRE R:

> sudo yast nfs-server delete mountpoint=/nfs/export

set
1ETE NFS fRS5EMVE SR

> sudo yast nfs-server set enablev4=yes security=yes

ERRERIEmMY|R, 15E1T yast nfs-server set help,

start
250 NFS ARS328ARSS -

> sudo yast nfs-server start

stop
{S1E NFS fRS5280RSS :

> sudo yast nfs-server stop

summary
£~ NFS IR SREERE:

> sudo yast nfs-server summary
NFS server is enabled
NFS Exports
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* /mnt
* /home

NFSv4 support is enabled.
The NFSv4 domain for idmapping is localdomain.
NFS Security using GSS is enabled.

4.4.3.16 vyastnis
BCE NIS B IR, yast nis EZ TGS

configure
B NIS BRI FEIRE:

> sudo yast nis configure server=nis.example.com broadcast=yes

ERRTENENSIR, 1HE1T yast nis configure help,

disable
ZHENISEFiE:

> sudo yast nis disable

enable

FRIFEBITEAIER NIS Z iR

> sudo yast nis enable server=nis.example.com broadcast=yes automounter=yes

ERTTERIEmMY|R, 15E1T yast nis enable help.

find
ERETEFRIE A NIS RS 28:

> sudo yast nis find domain=nisdomain.com

summary
£ NIS B IHHECERE,
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4.4.3.17 vyastnis-server
BCE NIS R385, yast nis-server EST5I&H<S

master

ACE NIS EARSS 28

> sudo yast nis-server master domain=nisdomain.com yppasswd=yes

ERRTRIANYR, 15517 yast nis-server master help.,

slave
BoE NIS T{E2shRs32s:

> sudo yast nis-server slave domain=nisdomain.com master ip=10.100.51.65

ERRTRBIEMSR, 15517 yast nis-server slave help,

stop
{Z1E NIS fR5585:

> sudo yast nis-server stop

summary
£ NIS RSB ECERE:

> sudo yast nis-server summary

4.4.3.18 vyast proxy
FEENRIEIZE, yast proxy EZ TGS

authentication
FEEMRIEM B0 IEI%EIN .

> sudo yast proxy authentication username=tux password=secret

BRI RTEMNRINGIKR, 13I51T yast proxy authentication help,
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enable. disable
ERIZARIEIRE,

set
EorspEIRE:

> sudo yast proxy set https=proxy.example.com

ZERRTEMNRDYIR, HE1T yast proxy set help,

summary
ETREIRE,

4.43.19 vyastrdp
EHIZfERmMZE, yast rdp EXZ Y@<

allow
AFEREIL ARG SN REE:

> sudo yast rdp allow set=yes

list
EREEREIEERE,

4.4.3.20 yastsamba-client

BCE Samba B IHIEE, yast samba-client EZ TGS

configure
B Samba NEFILE:

> sudo yast samba-client configure workgroup=FAMILY

isdomainmember
KRETEN S NEG:
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> sudo yast samba-client isdomainmember domain=SMB DOMAIN

joindomain
I ENIBL /IR 5 -

> sudo yast samba-client joindomain domain=SMB DOMAIN user=username
password=pwd

winbind
BR%ZA Winbind fRES (winbindd sF3FiER)

> sudo yast samba-client winbind enable
> sudo yast samba-client winbind disable

4.4.3.21 vyast samba-server

BCE Samba ARZ28IEE., yast samba-server ES THIGS

backend
EEEERFERENGIR

> sudo yast samba-server backend smbpasswd

ERRERBIAENY|R, 15517 yast samba-server backend help,

configure
ECE Samba fRSZBHIEFIKE:

> sudo yast samba-server configure workgroup=FAMILY description='Home
server'

ERREEMNRINYIER, 15517 yast samba-server configure help,

list
ERAARETR:

> sudo yast samba-server list
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Status Type Name

Disabled Disk profiles
Enabled Disk print$
Enabled Disk homes
Disabled Disk groups

Enabled Disk movies

Enabled Printer printers
role

157 Samba AR EEHVAE:

> sudo yast samba-server role standalone

ERRTENENYIR, 15517 yast samba-server role help,

service
BRZHE Samba iS5 (smb # nmb) :

> sudo yast samba-server service enable

> sudo yast samba-server service disable

share
{EE Samba H=:

> sudo yast samba-server share name=movies browseable=yes guest ok=yes

ERRTRBIEMSR, 15E1T yast samba-server share help,

4.4.3.22 yastsecurity

BHIENMNZ 255, yast security ESTH@m<S:

level
BEFNNZ2R5:

> sudo yast security level server
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54

=
EE/ \E%

set

RERERTRE:

> sudo yast security set passwd=sha512 crack=yes

ZERTFTEBANANTIR, I
summary

ERYAREEENREE.

sudoyast security summary

4.4.3.23 yastsound
BcEAEFI&E, yast sound ESTHIGHS
add
FEMRE R, TMEREASHE, I
> sudo yast sound add card=0 volume=75

ERRTRIAmYIR, 15517 yast sound add help,

channels
FIHAERNPTASERE:
> sudo yast sound channels card=0
Master 75
PCM 100
modules

5 HFrE A] RV B IR

> sudo yast sound modules

snd-atiixp ATI IXP AC97 controller (snd-atiixp)

2SR EIBE—

TSTEMAINGIR, 15151T yast security level help,

Fiz1T yast security set help,

NEFRo

snd-atiixp-modem ATI IXP MC97 controller (snd-atiixp-modem)
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snd-virtuoso Asus Virtuoso driver (snd-virtuoso)

[...]

playtest
FEERERRNRES:

> sudo yast sound playtest card=0

remove

ERRECERIAE R

> sudo yast sound remove card=0
> sudo yast sound remove all

set
AERIEERE:
> sudo yast sound set card=0 volume=80
show
ETBEXERFAGER:
> sudo yast sound show card=0
Parameters of card 'ThinkPad X240' (using module snd-hda-intel):
align buffer size
Force buffer and period sizes to be multiple of 128 bytes.
bdl pos adj
BDL position adjustment offset.
beep mode
Select HDA Beep registration mode (0=off, 1l=on) (default=1l).
Default Value: 0
enable msi
Enable Message Signaled Interrupt (MSI)
[...]
summary

IENRG LB R R ERE:
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> sudo yast sound summary

volume
BEEERHNBEEL7:

sudoyast sound volume card=0 play

4.4.3.24 yast sysconfig

=8 /etc/sysconfig THINXHHHLEE, yast sysconfig EZTHIGm<

clear

NEERETE:

> sudo yast sysconfig clear=POSTFIX LISTEN

0 =7 2AXHPNTE

MRTEAES NG ER, BFFEA VARIABLE NAME S FILE NAME iE&:

> sudo yast sysconfig clear=CONFIG TYPE$/etc/sysconfig/mail

details
EREXTEMNFMAER:

> sudo yast sysconfig details variable=POSTFIX LISTEN
Description:
Value:
File: /etc/sysconfig/postfix
Possible Values: Any value
Default Value:
Configuration Script: postfix
Description:
Comma separated list of IP's
NOTE: If not set, LISTEN on all interfaces

56 YaST #RIREVEF S1TS L SLES 15 SP5



list
EREBRATENHE, FA all AFHFAETENRENE:

> sudo yast sysconfig list all

AOU AUTO AGREE WITH LICENSES="false"
AOU ENABLE CRONJOB="true"

AOU INCLUDE RECOMMENDS="false"

[...]

set
NESIREE:

> sudo yast sysconfig set DISPLAYMANAGER=gdm

O =7 2AXHTNEE

MRTEAES NI FER, BEEA VARIABLE NAME S FILE NAME iE%:

> sudo yast sysconfig set CONFIG TYPE$/etc/sysconfig/mail=advanced

4.4.3.25 vyast tftp-server

BCE TFTP ARS528, yast tftp-server EZTH&m<:

directory
157 TFTP ARSS2BMVE R:

> sudo yast tftp-server directory path=/srv/tftp
> sudo yast tftp-server directory list
Directory Path: /srv/tftp

status
= TFTP AR5 28ARSSHUINS

> sudo yast tftp-server status disable
> sudo yast tftp-server status show
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Service Status: false
> sudo yast tftp-server status enable

4.4.3.26 vyasttimezone

BCERX, yast timezone EZTFHI&<:

list
X A5 H PR v ARVEYX

> sudo yast timezone list
Region: Africa

Africa/Abidjan (Abidjan)
Africa/Accra (Accra)
Africa/Addis Ababa (Addis Ababa)

[...]

set
NN XA EISEME:

> sudo yast timezone set timezone=Europe/Prague hwclock=local

summary
ETRRXEERE:

> sudo yast timezone summary

Current Time Zone: Europe/Prague

Hardware Clock Set To: Local time

Current Time and Date: Mon 12. March 2018, 11:36:21 CET

4.4.3.27 vyastusers
EIERFKF, yast users EZRHIGS:

add
AINFRR
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> sudo yast users add username=userl password=secret home=/home/userl

ERRERIAmMYR, 15517 yast users add help,

delete
RN E B Pk

> sudo yast users delete username=userl delete home

ERTTREIAmMY|R, 15517 yast users delete help.

ERIBERFKR:

> sudo yast users edit username=userl password=new secret

ERRTENRNYIR, 15E1T yast users edit help,

list
F\HiZB PR ENINERF

> sudo yast users list system

ERRTENRmYIR, 15517 yast users list help,

show

EREXETBAFBAET:

> sudo yast users show username=wwwrun
Full Name: WWW daemon apache

List of Groups: www

Default Group: wwwrun

Home Directory: /var/lib/wwwrun

Login Shell: /sbin/nologin

Login Name: wwwrun

UID: 456

ERTTRIAmMYR, 15517 yast users show help,
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5 f&H YaST EcEESMER/MXIzE

KENBNAREESNER/MXIGE, EBAIUEBENBNRANES, 2HEX
BEAFPRKRENES, HNERNENREMARERNIES, i, EEUEERE
EE, ARABRNER/MXIZE,

NREEFENER/ XK ZESIMER I, MANMEEENRS. SUSE® Linux
Enterprise Server BAI ARBHAMERER locales ., XIFIFENRR—HASEH, XLESHENE
RAFRRAEPRMNEENER/MXIZE.

ZRHABSAEIERAIES, HEMAZRRENNXIGE, 7Y, BAIUREESIES
REM L ENBHIESERRINES,

WNFXLERES, FRESLT "EURGIEST PFRER YaST BE1ER. NRFEUEEE
BERMNAREFNRE, BREXAEEE R IENAMEAE,

B[ LUET YaST B XA AR E R /MMM XIGE, @il el a] U RSN 58E R
ZRBTRT, BXAT, BEBMNE L2 T "EHEZ/MHXIEEIEE"

51 BEHARIIES

RIEEERKENAG N, UMNERHERENRGERNERENRTRAZ—MES, AJH
R TUE LU L

ERENFRRIES
BESL1T “EAYaSTERHRARES ME 5127 “UMRBIARSKIES™ FFikig
E, LUBfER YaST REBZAMUNRHFEHIREIRINES. BEXNSE FPREREER.
EMRENRRELEN, BESIFRRIKRHA, AREBCIFIAEREITIARS. X
REFMER,

NEREES
NRFTATERBLUTFIAER YaST AREFMRER TRFESHHEE, NWeERAREN
EHROIRREIES. ERMXRSHEZE, BITREFRBERNES, TERTR
EEZRHIN ARRF AR ILECRRIRE, 57ALL YaST RIRERES BTo
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RA—TMAREFIERIES
tesh, EAUERS—ESRIZTENARER (ZESERMA YaSTRE) . BXI
ZBRY, BILURIREE 5.1.3 7 “UNHRinE XA GNOME WAZFRNES" R, @dis
EES BN LITHREIE,

5.1.1 {#H YaST BHRRLKES
YaST IR RAEZXS):

FEIES
£ YaST GENFTEESBNATENRS, B1E YaST MEmIFE. FRIEfEEEME
=, BNRAA=REGREAXMES.
REES
RERBEE, ILRKAZZEMN, FEN, aJUFhEFEENABRESLTENES, fl
wm, FERABES IS TEIES BINARER, UWEMXMESHITXFRIE,
EREHMES 281, BTHEEEHEINH-MES BERIANRAIES (FEES)
Fifin] YaST iIBS1RR, AILUB6h YaST HEH AL » 155, HE, E<ITHIETT sudo
yast2 language &, EHiZE#NE = MEE,

e

B

il
-

FEESIRE
FEESL
BT M AT3(D)

BRESRBIN HHEFXK)
HEEERC TH / L8

REESO)
P& =
FEEETIE
EHEIE
EEREFE
RINFILIE
v ILENEE
K=IE
REETIE
WRETE
RZEE 3

HEIH) EGH(C) RE(O)
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w

A REHMIE
LEHMIEBESEH, YaST AFAAF root EEFREMNKINZE,; HSIE 4, EH
7 root BIXI S EREMMEA root IREXH /etc/sysconfig/language H8Y
XIFIRETE (LC *), AIBENEEANSERAFERNKIFIGE, HE, EaIUR
I HEZEMES TR, REMNELEE RC_LC CTYPE RBASTZEAFHEREN
&, RC_LC CTYPE TENESHENREARLERMVEE.

i

1. BE YaSTESRRPRFINES, AUERBRENAEES,
2. BEFEMESRIERONES, JUBERENEZIES,
3. b5, RIEBFNEBRIEST FRREHPFERK (WNREA) .

O =BT BEEE
HFERBEFIIIXIRE, BT YaST PR REFE G » AARERR,
HAY > HEANEEl, BXBERER, BEEE 302 E “WEAAREES
B” ME 52T “BERER/MXMEEIZE o

4. BEENFETFHF root BIEEIRE, BREHT,
a. B¥AF root IXIHIREIRENFIHRE. BXESER, BEHEH,

b. HESETEN root BAER UTF-8 455,

5. MRAAEBRESVIRFFEEENXIEIRE, BERRERFAKENZEEEE. BXA

BESSHELEXEHIRERTE,

6. EXEENREHTWABR, MBEETREES, U VaST RREHEFHMESH
B,

RGN XEEMES, B, BEEAXEESZIMEMESBoINARER, EFEHR
WREMFIES, WE 5137 “UHAnE XA GNOME [ AEFRNES" HFrd,

512 tIRAIARGTIES
BLREXRANWMINES, EHITU TR
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1. [B5h YaST IBERIR,

2. EEMRBRHNARSIESFATEES,

O == NBREENRSES
MRTHRARANERES, REZESHNTMURGEMSNRAFEIR. B
BRBINNRRIES, EERFRINEIZESREAMMES, AILUETIEEFEENA
ERERERNIAREZIES,

3. RIEFE B REMY BOED,

4, PEHEWIANEN.

5. EYaST NAENZ /G, ERchHAI X 2iE (B, FHHABXRER) , £ YaST MEEX
FAiEF R ARFTEYIE S IR Eo

5.1.3 )it X Fl GNOME M FEEFRIES

£ YaST R EMNRIES 2/E, JUERAS—MESTEITE T NARER.
TS THEIERU TN AER:

LANG=LANGUAGE application

4N, BEAEIBRZR f-spot, AILIETT LANG=de DE f-spot., WFHMIES, HFEAMEN
HES . #A locale -av a<IRENFTERIAIESMABENGIR,

5.2 SECNEZ/HMXHMETEIR

fEFE YaST HERFIBY[E)ER, BRFAHE. NMNXEREEAGNIIEBEX, Eijbh)
YaST &3k, 15/Bnh YaST HEHFEY: » HHEAMATE, &, Em<ITHIETT sudo yast2
timezone &, EHIZFRENITEHES X IHEIE,
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EHR) HE@)

T -] |t |

V| AR ERE J UTC(H) HERFIEE): 2022-06-22-17:0829 | H{igE(S).. |
B | mHO | | mEQ |

BEFE—ARMX, i, EES5EIERNMKTENENER/MX, WiEE,
RIET(RUE_ EIE1TRVR(ERSE, MNMIRAREEMHIHIRE:

o MNREHBN LBTHEEMIRERYSE, B4 Microsoft Windows™, RFRIEERER
UTC, MEERZStYE, EXMIBRT, BEREFINTZEN UTC

o IRFEHBN LRIETT Linux, BFEARHIREN UTC, HBEIRITENELIRNES
B

O == BEARENEEN UTC
NREMATEREIBEIRBIE R (RZFA) , WERFZFGESEMIH (CMOS Y
) BN UTC, XEWFERTEBNTP FREMNERTHNIER, AARARBERE
HS5RFNFHZENNELDTF 15 DA SHRITESDRT,

HTFHIRNRAKNERIEZSETENNE (BEIE0. EFEMH. TEEXHRZELE
HRWE) , EIRZBRINE LB ESIHIZEN UTC,

FILAFEIE LR HEAFNRS BIEETR, LUERFIHEANS NTP IRSZEKARS , SEREAHEI .
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I8 5.2 1 FahiFEEM R

1. 7£ YaST B XARRA, B EMILELISE BHIMBEL
2. EFEFEHFHEEN BRI EE,

3. MIAEL

312 5.3 ¢ £/ NTP iRS5 2812 & HHAFNAYE)

1. RHREMSEDILE BEANETE,

2. &5 NTP iRS588E1F

3. WA NTP BRSs 28309ttt (WNREKIET) o

B B EAANEY ja) >

© 5 NTP RS BES

NTP BRZS234H(N)
‘,‘,‘a;FEOOI-thE-OrE :I' EEE(C)... ‘

| mEH) | | O |

4. ERECERH, AILFTASHNTPEE, AXIFAER, BSRE 38171 “AH YasT
FCE NTP EFim o

5. WIAES
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6 {EF YaST BEIEAHEF

EREHE, ERIRENRACIB T AR, £/ YaST #&IRA - A EZERILUANNAR, 5
WEINA Fﬁ)jo TSR E RS, UEEMLKARS 8 X AP #ITE I,

6.1 FFPMAEEINEE

EEEBRAPRA, BB YaST HEHZEMNAF » AFAAEE, HE, BIMNELITIET
sudo yast2 users & XREIZEBnhH - HIHEEHEE,

HAPRHAEEE ) )
ARU) | AG HRPNRAMEE SHBIELER
TEE: BEX G ETIEE(S) -

BR T B up 4
tux TuxLinux 1000 users
wilber  WIilber Fox 1001 users

A BN(A) HRE() HIBR(T) LHRIEL(X) -

#EIH) EH(C) BEWQ)

6.1: YAST AP#4AER

STRAFPEERE—TNRSSEERAF ID (UID). BRTAUEREIENNARZI, RYHE
RETUMUERSBERNAZHAF . SURFPHSBIERE—IHS MR, SRGAFE
M, EEFEEREREERRN ARSI,
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RIEE

EEFEENENARE (AR, MKZAF. RFAF) , TEAOSER/LNED
o XL

BRATATHITUAESS:

EEAFKA
MAFZETRS, eI, B BSRIENERAFK, (%627 "EEAFK
P FrR) o 5 6.3 "HMAFIKFED BT EEKED, FIa0seH]SiiEO<R
B&. (EFMZEREE RN EIRHEECH,

EERIANZE
IR P IR P = ARIEST A P BUEOA BRI R E X BNRERIRRY, @I 64T “"Eik
AP REOANZE” AT RN E AR TSRS P £ B RBVEIABRZ M 171X
MRo

BRPEIREIZA
W 6.5 “FREFEIRIIAT AT @R B P ERAE K.

EIRA
MEEBRAR, BILURIN. BEREMPRIRE A, BSIE 6.6 7 “EIEA" LEREE XY
EAIT IR ERIE R

ERAR SHEIER &
NRERITENEEZZIEM T NIS 5 LDAP ZEMAF M INIES ENME £, &
MTES HIIEET -+ LB TSR IIERARHITIER. BXFMER, BERE6.7T
“ERARPRMWIESE o

SHFRAMARE, WRHEERET RN, TR EE TS X (R e oL
B P A BN E R,

A TIRI E BB — AP A SRR L, BELT S AEE
MUREAA N, RASRBAMAENR LDAP B EREXS (NSEM) FItArRE, &
A E R > BRI, BT EE R ST,

HFHEET AR SR P ETAILAE, BATATEER0TES.
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6.2 BIEAFIKF

YaST AlitGgIE. Bk, MIRSERNZRARAPIKS, REEREXENAFAREER, SWFR
EIEAFKF o

Q = EMIMBERFHID
XHFENSRAF ID, MIFAFRBHEE—, AP ID EfE, AFNBREEART
WXH=EmnEA%¥, URMREILENR. B2, IDEXEG, LAFRFRFEREEEXHR
SINEMUESIZAXERREI, FRIFFohESOXE XA,

THIRBRETR TR BRAB PR . BXEMED, BE0NE 6.3 7T "HA K%
LT

IR 6.1 1 ML ERAFHF
1. ¥T7F YaST AP ANAEEEEEH B & A - IEI R,
2. ERRETESEXBEENARSE, MFEFRFILREFAR UKRBFPRENE.,

3. ERSEIARAPED, BERE—FEHBRLRE.
ERIRMBVAF IS, BRI,

4. FENKET R LRANGENBAYUE, WAFE (BTER) MNO<, XEHEELL)
BMAF. WRIFREHEE, RASEEKAR ID HREFREEMEIRENRIAME.

5. EERRGUBHEXEZAF N, EREERASI . XE, BRA root BIEEHR
H3%, ARPEERU root BHEREAFIRALARE,
RFRS K IEBV MM FAETEABRFS /var/spool/mail/ USERNAME &1, Heb
USERNAME BPFMERAFPHERE. BEFIZEFHE, RILUERA mail <,

6. ZFBHEMAT (AR IDHAFEERMNER) , SIEATETR E#1T.
IRFEENEMUNEAPHAFREIER, FERENFHRNTNAREERERIZ, H
ERZEMIEBHMAR TERNAR. S, FEREANINEERIERIZHTN
AREER.

7. ZRFIAAUEMALAEROLSHIKERMOSED, BRI O REFARLT. &
KFMER, FEE 56327 "REILEOSER" o
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8. MREBHRWERIKE TFIEEI, BREHE,

9. BEHEURAEEIEEHREEN. LB, FRMBARAIUERZRIZNEREZM
OLERRY
¥E, BREMEEREFRRYAFAFHABIENEE, BREEZ A0 > L5 NEX,

O =% TEAFID
B (#xith) AP ID 5EREFR D #TRRSBREM. fi0, MiZSEENITEN LA
(Z<ih) AFEREIEEERARF ID WMEIRER, XETHREBFP ‘B SIENX
TR E RS L eI BB X 4R AR,

312 6.2 . BAMIFRAF KA

1. ¥T7F YaST AP A EEFNEEH B & H IR +R,

2. EREAMERAF KA ER FEIZERIXIKE, IEMFIRPERZBPHREELRE
EFEARPER. BRABRRIKFZE, AP AEERERITEN.

3. ERFRAFKE, BMIIRPERZBAA RGN ERERENFAPHEERERE
REIZEIE.

6.3 HEthAEF MK 7N

BT BRABFPIKFAIZESN, SUSE® Linux Enterprise Server Tt 7 %, #lan, BF
REISCHEOSHKE. FRANENEER, HENAFPMAT R ACEAYET,

6.3.1 BHmERMEOLTES

INRFERRIZ GNOME REIFME, WAINBERFEEEDES, NFBERFPEELOSCE
Fo BEpEREAFESISHBEHNERITEIFR. —RREN AP AELThEE. AT
ALERALULAFREEREERTRAEARZEERER RS
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=8 2
E2 AT LGB RN EN EEAE S SRS S AE—ENESMNG, TESH
WE, EARPBEHGNRATIE RASEATIEIE, B/EmAINEE,

BEHEAMERNILTOLER, B8 YaST AR IHEERERIE ZED » SR ERIFRXE

HI8Eo

6.3.2 SERHISCHEO <R

TEZTRAPHAZL, RFELRFISHEEANOSCL2ERK, APNZERENREOS
HERTRERZIRKNAEO. NTFAMABR, BRITUTERE:

dB1E6.3: REOSIRE

70

1.

2.

3.

10.

FTFF YaST A~ M40 B IR IEEF IR A ik T+

AP B ERE.
PHRECO <R ERTF. AR EIROLERZ EREZERF L.

. BILAPETRERENHEEN, EHUERHZEEN.

. BLHOLSEKR, HREAROSHEREUREGNEROSHR NEKH.

. BEOLKMAHREAFENAS, BAOSKUEIZ LR A HESIRERIE,

. ZIRFIZEARMEAA A UERIEEIER, BEEE AR E R R PE.

. BHETABNMKFEE—MIERKRR B, WMAEIA YYYY-MM-DD RUREE 1t

RESOLEX, MENAFIKFES,.

. BRETHBIAENESER, BREFE,

BhAENAERNEN.
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6.3.3 EIEACE

ATHLERERETEHEBRANERTHER, RAABERTUNBRHAIGERS. ATUN—

PMHEN NG RATEXECE, ZECKPRSIrI{ER AT RIEM 2L 8IZEM inode (FR5|1
=) o Inode EXH AL LH—MEIREN, ATEFHEEEXMG. BRIEHMXGRARAWTRE
BEXER. ZENMSTFEXGRANKNFAEREYE WAFRMAPAEN. EE. 5ANHHIT

IR) , BREFHEXHEMRE,

SUSE Linux Enterprise Server 81F# B soft # hard Ec&l. FBIb, AILUENXFEIREE, 7
R P A NBHEET —ENHE,

WA
EX—ANEERS), BT EBERGNESNER, SRRTESERBABFBIRLSK
MR, EEREE S T A AC AR,

B
EX— MRS, KEIIRSIBHEAT NBR, MBADTERS, WREUEHLE,
B AR AR AR

Z=BH %o

SEPRHAA
EXEBLHES G, 2dZKEEBEAHEES. BERREN—MEZ/EE, Fln—
NS EE NS
212 6.4 | NP XERBEHZ
ENRTERAFRMARERS, FERE YaST ERPXEFF BN XGRS
o

Q ix&E: Btrfs KA
Btrfs D XHEEIEUARRANA LR, BXFMRER, FEN (EFEEER) ,
F1E “Linux PXXHRAENER” , 5% 1.257 “Btrfs FHEHXEF -

1. £ YaST A, EERY > HXIEFHPEE UGS,
2. FERDXIEFR, EFEERAETNDXHRTSRE.

3. B Fstab WEIMFHBUES RS . WIRFREZE quota R, HEREZEHINE
NAEVEER, REMILEZRGE.
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4. FINEHEN, AEBAEHRDXER.
5. BAUTEHSHIR quotaon ARSZBIEEIDTT:
> sudo systemctl status quotaon.service

EMIZAMEAATF active RS, WRBERHIEMLL, EFEAHRS systemctl start
quotaon.service FHEG,

di26.5 . AP NAIRERT
IE, ERUNSERP A IRERECTSEECE, H KB EEARENERER.

1. 7£ YaST AP AIAHEER, EFREBRIRBERTAIA P NAH B HRIE,
2. fEHREMHETR L, EREEAF KW, HBGesnFI A EMIEE,
3. M\XXHRGHR, NN AEERI DX,

TEERRCE )

XERE(F)
[dev/sda3 -
FBRE
RIEEIS)
5000

BEIREI(H)
75000

I-node PRS|
HEHI0)
]

w®RHID)
0

HEh(H) BGHIC) || BWEO)

4, EANEHT, REEETEE, BB RAREL S X ErTEEIAN 1 KB BYIR
Wo HEENIRHIFIEERHIE,

5. B9, ARG HNAESX EAJHHBER inode #, 7E Inode [EHId, HINZRIRSGIF0HE
PR
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6. (X AFHABEBHIEERA/NT inode HIRHIEY, A ReEXFEREIR. BN, SHEE
KX ABERZRTEERS. 1EERIFAF HAEB L U LIS ERIREIBYEEE A,

1. BEHEEWANERNRE,

8. BEMHE UXAEEMNIEEHIREFEL,
¥E, BEREFMEERETRYAFMASEMNEE, BREEZ30E0 > L5 NE

SUSE Linux Enterprise Server X[k T repquota =¥ warnquota F@®m<ITILE, RAE
EHEAUFERAXETAREHHMERE, XERBHEETHNARZXBFHtEx, BB
R quota_nld M D-BUS A 5EBHEMEXNNIZHEHS. BXEZER, BEL
repquota. warnquota # quota_nld F#iiI,

6.4 BEARMAFBIAKE

IR AA BT, YaST BERLMEINRE, i, XEREOERAFRENEHNRA
HAFNAFEBRGENR, R UERXEIRINRERBEEK:

1. $T7F YaST A~ M4 EIEIIEEFESEHT A P EOAMEEIT R,
2. EENFRAPNBEANNES, BMARINAREES — 1M,
3. ERMFAFRA, BERZERRNNENRAE, ARVABESR.

4, NRAEER /home/USERNAME EAFTARF EBRFIARRERE, BEREE ZEREF

23X
QS(X o

5. EFEGhERF B RMNBRINFUISERETR, 1HARFHF I B FHN R R RS
B, BXANEHENESZER, 55N (L2M5aiEfE) ,E19F “Linux FAYIHIEIE
55K 1 umask FAAT,

6. BEXEMETESE, BREHEE,

1. BEHENBERNEN.
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6.5 WHRAFEIKEIA

RSB R WA P A EIENEES T A A B EONMERTTRRIARNERIANRE, B4
FiETRGE M, BE LU TARABRAIL T BEER TR AERNTG Z. IMBEESGHRAF R
BIANBIEIR, BENE 647 "EXNAMAFBEINZE" o

i312 6.6 : B AP BVAEEIR

1. §T7F YaST A MAEEMNEEH BT A FER R, ZEMFRYILARRBRFER
H,

2. BEREFIREIZTIE R,

3. EFENAFFBHNEA, BREINAHMIIRPIERIZA,

4. ERAFERGEMRA, BEEMATIRPEEN N EIEE,
5. BEHEUNBENES.

6. PEHEHEE UXAESEMNEEHIREFEL,
5E, BREMBEENEFREAFNLAEEMNEE, HRES LT ZHENEN,

6.6 EifH

EF YaST ERE AN 1ECR SR,

iBi2 6.7 1 RIEMIELRA

1. #TFF YaST AP A EIEMEEH B HLHED R,

2. ERREDEREXBEEENASE, WEFERFIBERZEFNAE,
3. B0EMA, BREF.

4, BEMIMABA, BEFZAHBEERE.

5. HUTNEES, MAREREIE. AM7ERETRT AU ARRRBIFERTRRARM
R4t F P BB,
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HEHN) HRLE (M)
users bin
chreny
daemon
dhepd
v flatpak
ftp
ftpsecure
gdm
lp
£8 1D (gid)(1)
100

=B WHO || ®EO)
6. ZRMBEAFFMEFRAS, HEBT LRI BIERMETRERVZ AL 52 5 R AP L
Fo EMNARERXERF, 15ERANNAE,
7. BEHEE UM ABERNENR.

8. BEHEMHE UXAEEMNEEHIREFEL
HE, BEREMEEREFRRYAFAHABIENEE, BRES 0L > L5 NEX,

EMEF—NE, RARFFESEAAEMS . EMERENE, BMTIRPEFZAH 2SI
(o BEHREURAEEMNEEHREFEN. HE, BREFMEENENREAF-NHEERN
IBE, BRETSEI > LAIENEN,

6.7 BENARSMIIERZE
NBHBNCIEEERLE, EEIUEHS BT, FHLTAA:

NIS
£ NIS BRS5 288 ERWEPHNFIE RGEITETRAEE. AXEFAER, BER (XM
sefbism) ,E3E “BANIS o
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SSSD
RG22 RSTIPTER (SSSD) Al EAS B IFA P EGE, HAiLAPERXEHIE, Bl
SFRERRS (B RAipaBRfss, BXFMAER, 580 (XM 1iEm)
HE4E “FAHYaSTIRESMWIIRFHE ,$£4.2T “SSSD” o

Samba
£ Linux ¥ Windows ;EFIMNLZHE F(ER SMB B4910IE. EXiFMER, B85l (iE
1FEIEIERE) ,5$20E “Samba” .

BERSMWIUESE, BHRITUTRE:
1. ¥T7F YaST SRV A P H4H EEINEE,
2. BEHEE ML EER-RUERA AR HIRIETS AN S a0t E IR,

3. EERSMRWIESE, BRELEFEFEEZENNSNRNIESE. BEERKEEREE
YaST A E P iRicERIR. BAXBNEFPIREENESE, BTSN TED:

NIS: (Z=MaEvisrm) ,B3E “BANIS” ,5$£3.27 “BENISERPIF

LDAP: (Z<2flsa{biEiEm) ,£4E “FHAYaSTIREEMRIIEFE ,$£4.17 “FA
YaST B E B IRIER P is”

Samba: ((E7FE1EIERE) ,$20E “Samba” , % 20.5.1 % “{#H YaST &Z& Samba
BRim

SSSD: (Z=Msafticm) ,$48E “ERMA YaST IRBESMNRWIERE iR ,%$4.2T
“SSSD”

4, ERERER, HREIEAAMAEERR,

5. BEHHEUXAEENEE,

6.8 FNIARGAF

SUSE Linux Enterprise Server BRIAZBIZ—LARTTRIBRIAF B, BETE Linux Standard
Base HENXXLAF, TENIIRRHTERARENERE:
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RINRENERARR

bin,
daemon

BXAF, AT S5IHRANAREFRAMER. MNAREFNZABEALLRF R,

gdm
GNOME EREIEETIFERF (GDM) FERLLAFR ZRRHEFER, UNEEAMANIZIE
ERAR

lp

HIEM Unix ITENR S (CUPS) BUFTEDHSFIRRZR .

mail
7 sendmail E{ postfix HHHIZFFREMAEF,

man
A man B¥iAIRFM T

messagebus
FFi5i8] D-Bus (REEL, AF#HIZEIEANMMGELL) . FTHFERZ dbus-
daemon,

nobody

NEERAXEBERE T ENRANER. Bai, HAEHMRE, EA Linux Standard Base
BiIAS N TIFREFREEIMM AP K,

nscd

HAMIRSEEFTIFIEFER, FIPIEF 2B TLE NIS #1 LDAP MEEMNEIRSS. <F
FFERFZ nscd,

polkitd
B PolicyKit #IZ4XESR (BT & XML BIFSHOARRIRINGER) £H. FIFiEFZ
polkitd,

postfix
FH Postfix BB FZF 1M,
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pulse
H Pulseaudio EE RS 28 EH,

root
IR EE SN RN AR A EIRERFER,

rpc
B rpcbind < (RPC igRaTER) £,

rtkit
B2t D-Bus RZAARS UL MELAABERM rtkit WEEER,

salt
Salt I EHITIZERITHER. FIPEFB N salt-master,

scard
BF58krME-rBZBBNNEF. SFPEFR A pcscd,

srvGeoClue
GeoClue D-Bus fREZ R EFRBHAUEFEE.

sshd
REINTTIFIER (SSH) R ERBAEREIELENE EHITRENINZE &I,
statd
rpc.statd SFPEFFLEIINLSIRS B Y (NSM) FERER0IFES | FiEH,.

systemd-coredump
/usr/lib/systemd/systemd-coredump < ERTRKEN. FREFEMOIBIZ O E,

systemd-timesync
/usr/lib/systemd/systemd-timesyncd &< {ER TSR SIS ITIE MRS
iEY (NTP) fRZ28EF,
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7 YaST BX# 55

SUSE RGN RIRER SR 2EH. RAMERERIERRBRAZLTEIRES. Bx
B/ NEFEHNESZERIFESEE 857 “GNOME Package Updater” o ZREBENBRAFTEHNG
BHNERAIA: YaST B EH.

EHMEEFEEIRMT SUSE® Linux Enterprise Server IR T . MRZENBEFMEHN
&, WEHEEFEESESE. WREEAREM SUSE Linux Enterprise Server, BIi@I7E YaST
BN S AR TEREM. &, RIUUMEENRERFRINERETFE. BERMNSERET
FE, IEER YaST FRaviitt > M F R Bt TR E E1E2s, B 84 1 "BENHEGE
MiRZ" AT HREZAXEEFEEESRNAS,

Q ixE: miEHREE S
MRETELREHRE, RETTGEZITIRE S, B%, SUSE Linux Enterprise
Server i —FH=F8IITH, ELHEREIERILIAREHEE. 1TRERRG, $EL
VIR E=

WMRIFOEFEENERES, BB —RKZEEHELE, 1©5&ihiR SUSE Customer
Center IEFEAIITIR, @ https://scc.suse.com// 2 i518) SUSE Customer

Center,

Q EE: BT EKEHNHAEEE
SUSE Linux Enterprise Server EBIBAAIEERIAR AL NiER, NRAAZISMAEL
FHRENS— M AENRFREP, BRFRARESRO 80 # 443 EiEE https://
scc.suse.com/ 1 https://updates.suse.com, LUEEWKEH,

SUSE R {1 7 REMEX KA RIEH

ReMEN
BEFENZEMREE, BHLRE.

HFEN
BERRERiITENZ28RE,
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A SE R
BE IR 2MAEXBYIR AR (HIERINEE,

7.1 BXWIEFHIIEE

EFTH YaST BAEHNEIE, 1EB5h YaST FHEFUN(F > BALE . HWAILIMEBBLITRAN
yast2 online_update XEmhiZiER,

EXALEHTE O AR 4R Ao

XHHE) 8P BEiEREP) EEG) REED) E:O) &S FEiH)

BEN 7| BEE SR | REEE() | 2MNEFO
- BE
Rel v a BE BRE (F/A)
2 Security update for samba 42 libdcerpc-binding0 Some samba... 4.6.3+git.25.0c15
*. libdcerpc-binding0-32bit Some samba... 4.6.3+git.25.0cl
% libdcerpc0 Distributed ... 4.6.3+git.25.0cl
% libdcerpc0-32bit Distributed ... 4.6.3+git.25.0c1
% libndr-krb5pac0 NDR marsha.. 4.6.3+git.25.0c1
% libndr-krb5pac0-32bit NDR marsha... 4.6.3+git.25.0cl
£ libndr-nbt0 NDR marsha... 4.6.3+qit.25.0c1
o= ol - |?| % libndr-nbt0-32bit NDR marsha... 4.6.3+qit.25.0c1
SRERMEFEIG): (MFEVEIMEF Y| | & jpndr-standardo NDR marsha... 4.6.3+git.25.0c1
e Vil s ;
1B I2R AR ‘ 2. libndr-standard0-32bit NDR marsha.. 4.6.3+git.25.0cl

SUSE- SLE-DESKTOP-12-SP3-2017-867 - g | yusne) | sekapimen) | ot | M | i | mavms |

Security update for samba

. ‘ libdcerpc-binding0 - Some samba library
This update for samba fixes the following

issue: Source Timestamp: 3761 Branch: 4.6.5+qit.27.6afd48b1083

- An unprivileged user with access to the HIFEE: B35 3
samba server could cause smbd to load
a specially crafted shared library, which
then had the ability to execute arbitrary

code on the server as 'root’. | BGH(C) | | E2A) |

7.1 YAST BXHEHt

EMBEZEER5)H T SUSE Linux Enterprise Server IR T . #hTiREZEMEXME
(security. recommended # optional) HF. EEILUIM st T ZE5IEZFEATEA

PRI BB e Z R ) R E -

~

BREIFT (RBRIASLE)
HAARLZERIEAT RS LELENREERH T,

FOFEIHT
EBRTRELARLZENRAHENMHT, RBREREHHT (AANEMS—FEXEXIRMG
BHTTEH)

80 B EFHEE SLES 15 SP5



FrE#T
SUSE Linux Enterprise Server BIFF R B4 T o

HESOHNENPIRME AT ST BIRAR. NFTHRTERS RESXHER, 5%
shift - F1 , RASBETNEEEXN Security # Recommended #MTHITHYIRME, XiLig
EEBDIRE. BhERM BN,

MEMIEEREFENEMEFELTRENNGE, KREMEHELTRGENETHTHE
Ko EXMERT, TN THRENZET—MEEINC. 24 TEREVIRFP, BEEER
BARRE, XF2LENT (AAZRGEELRENN) , MERZATIRENERE,
EREEMEE—IT, aIEMNEEL RN T AR EEERER. & 825 LR
THEENHRGE (— M TaUBES M RGEAER) » BER LEBSFNIAIUEER X4
THEENE N RGENET,

1.2 REHNT

TEYaSTHY “BXANEHR" IHEEF, EEIUI—RIEREMBEATRANAT, e UFhFmMEN
#T o ERILEARENATFRART o

BINBERT, ENASKHFETANMAEHT (optional #TERIN HEMRCATRE, —
BieanEExVA, FEINAE(]. MR- HS T FEESISRSE, EABREM
TZHl, RESAERXEN, L, ERILLERRSLERMEN T BREFEEE5ITHNRE
A THREHLREFRIRIH T, HEREHT FEERRR.

SF2 7.1 {5EF YAST BEMNEIRMA#T
1. 3&h YaST FHixF > BEALE .
2. ZEE0INBENRAEFIIRENFEHT (optional #NTBRSN) , BRENHHE

Zo
3. BRIFEAEN AN TIEE:

a. EAREPRENERITIESEMNMAE. BXAT, HERE 7.1 "BAEHNE

E o
b. RIFENFEMSHEFNECHEFMNT, FABARBEHT HFM L TERER
AN R (Fo
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O == BENRARLER
BREERE, SNIEAEBUHEFEMEMS security HAXMT, XL
HTRAMEETENZ2LEE, MLERKERK T,

c. ZEHTEETREENERH. BEERNRENMAEHITHRNE, BEEIET
ARBHEREIRMGE, FEE—TUE(F.
d. EWINERNEFHNAMME T, BREN A TS AL,

4. RE7AE, BETARE YaST B EH . EHIRRINECEZHMEY.

7.3 BEREBRERIAT

EIFEM RS FANE, URARERERESIN Bug FIXPL, WMRLZMEN#T EE Bug,
B=BoEZMT. —HNEHR RESER) FoAHBULRE Bug+h T, H=MELE
BREEZAT . AN RN+ EEEERONA T REBLIER.

XfHE) B8P KEQ #Em0) #mO) Wik #FEIH)
TEV -| #Re REHB() | 295%Q

a29% &

RS T B BE EZRE (FA) K
WRENTSE % cpio A Backup an... 2.12-3.9.1 163.2KB
3 cpio-lang Translations... 212-391 644.6 KB
TRITRATHIE M cpio-mt Tape drive c... 2.12-391 77.4KB
TRERIMEHRITE M kernel-default The Standar... 5.3.18-50.37.2 148.5M8
XS RANRES M kpartx Manages pa... 0.8.5+82+suse.746b76e-2.71  67.8KB
BREOmEE ¥ libmpath0 Libraries for ... 0.8.5+82+suse.746b76e-2.7.1 806.4 KB
ERENDEEES % multipath-tools Tools te Ma... 0.8.5+82+suse.746b76e-2.7.1 234.8KB
SmmpEa O kernel-default-base  The Standar... (5.3.18-59.37.2.18.23.3) 1212 MB
5 [ kernel-default-devel Developme... (5.3.18-59.37.2) 4.5MB
O kernel-devel Developme... (5.3.18-59.37.2) 55.7 MB
[ kernel-macros RPM macro... (5.3.18-59.37.2) 25.3KB
O kernel-preempt Kernel with ... (5.3.18-59.37.2) 148.8 MB
O libdmmp-devel Header files ... (0.8.5+82+suse.746b76e-2.7.1) 32.5KB
O libdmmp0_2_0 C API for m... (0.8.5+82+suse.746b76e-2.7.1) 68.3KB
O multipath-tools-devel Developme... (0.8.5+82+suse.746b76e-2.7.1) 17.3KB

#Hike) HAMED R | ARV | XHTIR | SRR

multipath-tools

o 0.8.5+82+suse.746b76e-2.7.1-x86_64 from vendor SUSE LLC <https://www.suse.com/>

® 0.8.5+82+suse.746b76e-2.7.1-x86_64 from SLE-Module-Basesystem15-5P3-Updates
0.8.5+30+suse.633836e-1.1-x86_64 from SLE-Module-Basesystem15-SP3-Pogl
0.8.5+80+suse.73c50f5-3.3.1-x86_64 [RETRACTED] from SLE-Module-Basesystem15-SP3-Up

BGHIC) || EEN

7.2 EREHEHHTHHEICR
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7.4 BnhEXALE

EeILUER YaST BB ESH. SRAXEANITHNEINEH. T3 yast2-online-update-
configuration &,

RIAMBERT, EFFULE RPM WZMETE, ATETIEE RPM EME RPM A EFE
HAAERFNAERTIR, HTHEZR, REQBENBFEEJEEREREAEE RPM,

KEHT NFBRIFEIHINHAZENRNNGE) FEAFPRE, XARSSHEDNEMTIZ
Flk. ERILUEEUBNEEEZRFXENT,

fEF YaST 2 RIRPBY# TIEBI-RAIUIEE AR ERENHT, 84 Bug #ikREH CVER
SHSERE
B2 7.2 0 ECE BB ER

1. REfE, B YaST FHERM > BALEH. ERELE » BIEH. MRKRE yast2-

online-update-configuration, RFARBETEMULE,

LM E >

(v BEIELERRM)
FRAm
wmE v

v BB ZERANT(S)
[V EZIFRIG)

[ mamEnRsamn)
[+ {EFAH 8 RPM(U)

¥ BEETED
HTHHP)
TS R IS
=ED) ~
AE(H) WAQ RIEQ)

7.3 1 YAST BXW\EHACE

WA LIMES1THN yast2 online update configuration REEHZIER,

2. EEREHER. 50, 8F%ER.
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3. B, AT RREFESIREERVER, flW, TERMXERSIY, MmitshT IR
&MTF Docker ARURAIIS IZENER, BTIERFTEERMIERSR. EREAWNT
28, ZEEARSHIUEENER, HAERMITHAREREZN T LT R
A RERATT o
BEREHNTH, RAFREEMNBRERIENH T, IREHFEEREZALNE
XEANT, HRAI BT, AXMERT, BRI ER T, 5
WREREITFMENER, ULEREERERAN T EEFHRE,

4, EEIEZERITFRIMNY, ERUERETAIE,

5. EEMREENEHRENERGEE, BREESHFINNGE,

6. EXMIEE RPM (HTFMeEREMER) , BEUHEPREHAEE RPM,

7. BRRER (FUIReMEHE) /T, mRPIZEFTIE, FMRFIRPHRMESH
HTEF, REREEPEFINMHT, SENGEZRNEBREMNLEEM, HFeEFm
BHMEH., BHNEESTEN, BEAERENLERSMNT, HEBEHEEIE e
#HITEIR.

* Packagemanager #ll YaST #2094 T B FRH-BEE LU YaST ThEEFIIR IR,
o ZeMHTIREEXEENEMM Bug B8,

o JEFANTIRIETAIER Bug B EFIG5RINAE,

o AIARTHIREE,

o HtAEZFHIN,

o XHEAH Mo

8. BHAEANERIEE.,

Zla, BREIEMEAENERNAS. IRENNHEERFTEERSIRAS, BFEF
HE5|Fo
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8 ZEEEFRIMF

fEF YaST UM EIRRR, ERILUER. REMEARUGE. KENM SR, YasT
BB B KHTlL, ERENRFEZRREFIVRGE, TN ET
EH YaST REEE( ], BErIUERENVEFEERGEN, LRSERFHEITK

YaST A BRI EFT ISR LRIEEFRE, It YaST IRREM T hRA: —12E X Window
MEChRAS, S— 1M EREReLITEANETXAENRE, TXESNBEFER - BXETX
ZNHY YaST BUATS, BN E 45 SCAERIUTH YasT” o

Q iFE: WmiAIREEXR
TR, EMREMRREEN, REEREETHNAZE, 7eNAREEESETHRE
Bk YaSTE— M EAMBIRMENTIR, ATEERERNA TR ESHITIRE
B

N N = \\
8.1 RNBEX
E T RIN{A7E SUSE Linux Enterprise Server LM ARG, SR TARIE,

fif7Re
BERMENAEXRXERHENESZES (RHETHE HAHtETiEE R.

(fE72RE) 7B/ fEFRERR
EFEENERRMR (1F Zypper F#FA Alias, £ YaST FFEAMEGFEERZR) o Z3IBE

LAER A3 P TE AN N B e 13 B s M —

fitite PR S 1
SMEFESRRMERETFERNT (REERM. REF) BIXH. XEMETFERAS MG
KT EE YaST AR AHEEF,

= an

RRENF5, B30 SUSE® Linux Enterprise Server,
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LN S
MHER—HTRATEMAGHAIRENRME. i, Laptop RHEEESHIIHERIER
FARENFIEREE. MEEENXRHERHI (LbiNAFrIR G S aEEFRIRGE) |
HIUER TIRCARERIAF e, XAMRERRIERGEEREMAEIENREZIN
HEERSG LR, MEXE, EAUFHERIEUEERE N REEFRREE,.

niFe
MEERE rom BANEEXH, ESRERFIIXM .

#T
HTHE—IHSMREEHY, HEIEE RPM A, EWRAIEERERZENREEHN
RFIIL

AR

BFrm. B, R TH—NERARE, RELAPFRAEE ARG T,

142 RPM
2 RPM XEEE NG EHNENEEXMA ZENE XS Z#HIX 4, FtETHAN
=/ TR, BTEEAMITEN EEWETE rpm G,

IR BRI
—ERAaAMTEMRGE, HINEERE, RaiER, —TREERESR require H
i, MRAUFHRHERATA, ELERERNE, RTUIHEHRBIXZR (X
HEER) 24, RERGEER recommend HHHE, XEHFHIRNEERTELFR
AT RE, SNRKRBIREN], ERSEHEFCIIRFE,

8.2 EAMBEREMARS

MREELREREBGT T M, EBBEIMARS, MRETLUEMAS, £ YaST &R~
S ERER ST A SUSEConnect,

8.2.1 {EF YaST /=i

BAMARSE, BBE) YaST, FHRRTIRENZN R ot o
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ABEBINSTE SUSE Customer Center 7R, INRERVALIRMHE T At EARARSS 28, ERILL
M B sht@ N EB9AR 55 285 RPIEFE—MIRS 28, FFohigft URL,

8.2.2 {£H SUSEConnect ;##
BMESITAM, 1BERGS

> sudo SUSEConnect -r REGISTRATION CODE -e EMAIL ADDRESS

¥ REGISTRATION CODE #itA5 SUSE Linux Enterprise Server BlAs—EUWEIHIE AL,
¥ EMAIL ADDRESS B#iAS5EelsRHREIRTTIRIEIFTA SUSE #K A XEXRY B F R ithit,

BERAAMEMARS I EM, TRRMHIXARSS2EH URL:

> sudo SUSEConnect -r REGISTRATION CODE -e EMAIL ADDRESS =--url "URL"

8.3 {EH YaST {4 E1E2s

MYaST EZHIFRDGEEE T > T EER U oI EEES.

XfHE) HftEE) EEQ WMD) EAO) iy #EIH)
HEN) -] #Re) REEB0) EZO

#R(©S)

T Bffe BE B%E (Al K
b £ bl
v &fle)
v XEFK)
v BE(m)
k()
RPM "§Z{t"(r)
RPM "f#&#1"(q)

prgiailcd 1 :
i) | HANED KEA | REV) | XHHE | &I

EREAM):
28

RINSHE()

IHIC | #2A)
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8.3.1 EEUMH

YaST A EIER I LIMFIE SRIBANEEERLERH BSR4 E. ERET RENIE
MidiEes, BPBEHLEMERBLRRONMS EZUBREONAALE. EENIE, 1558
HALEFH N FRAERIERE LA Tz — EEAESERINEIRRHFTH,

ERR G SR FENIE

MHE
JIHARZ LA RTRENR TS

mired
JILFRERAE, RAHRF, HINER. HiERL 2t

Inf

&
— M idiged, BTFYHAMENHRGIESPIBREIRAE,

RER
—MiEEE, BTREFEEFILRGE. BERESMMEFEE, BRE an BRRENEE
EFERR. “NEFEE" @System RYIHERILENAEREE,

ARSS
ERMLEAR M BB T ERRIREY R M —1 N (190 Basesystem Bf High
Availability) FAIMERRETIRRET BIRAFETIR.

EEE A
AR E RN RN . MARREMHHIET Enter , BIIEELZTCENE
PBUETIRIURMAE R, i, MREFMERGEETR, JMNEBRRNNAREFS
M, BERRERERIEFEERGeEL,

REHEE
MREERERE. BMRERNRGE, HMBESERRHESRRNATRENE
o BIEEMEPEERHERSHRGE, BHENERENNERE, BT RIRSIR

n_,\El'JQHEI'I'-' 1ﬁ& Shift — F1 ,
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©) #F: EHRFBTEMEEENRGE
ZEY|HFrBERE T AR MGE, AJLUEEFNE > 2357 > @System, AFiE
BOLEE » REFEVIFE. BIE0, MREMRT EMEEE, HEERFRAKLTE
LR ZEFERNEEREE, Nt EmIEEE R,

O =R BEHEREReE
BN R IHEE ] LUERFIE B MM R EMEIRA YT BRI,

12 8.1 BXHIERMM
BENERURGE, BRITUTIE:

1. BERFIN > BAERITHBRYERE O,

2. MINGERATE, SAGIR Enter FEEEEEFIEZR, YaST =& SUSE Customer
Center HEREHPETRER, EDEESIMREERRET B, EREN0EE
AEFEZMT,

3. BERBPENBITMIINEE, EF—IHSIERENNRGE. 3E, GtF
RERE—1T. MRRGEEFREMBIERSEY R, YaST EEHINE S EMZ
RIRTH Ro

4. BHT—F, WEEN, ARTERHE.

8.3.2 REMERUHEIMHEE

—EREERM T EMIGE, fINHEE, —ERGEfESEMRHEERSTHT. W
RA1T, YaST 2 B RX LRI, NRENEFSETEB o RIVIRIITURS,
MFRHRIRE 8.3.4 7 "IHEEMIT PATRFoIRRRHE,

Q iiE: ek

AR, BUABRT YaST (NEBRFMERVIF B, INRAEE YaST B AMFE AR
ERHERTEANNFENPFIEEMIRAE, BMEREAEZRED > filfF 25,
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1. WIRE 8317 "EFNM RERERIRAE.

2. AERPIFIEKRINRHE. BELEFRFENRGE, AIUAREEEHIEES
LgfliF. IMNRMEXEMATAH, AJURERGEZMINFSIERNREFERES — %
shift — F1 1] FRENZEEES,

) =7 MTIHEHFER GG R
BIEEEPIIHNFTE R SR AEIURE, BRBIERE, FMULE > 1]
RPN LI N BTSRRI,

3. EREEIUME, JUARBEERHERMHEELE,
4. TAEBFRASE. ERIERRAEETEXGFNREE, FREIREFER.

5. BERBEHNNMAE, BEELRTE,

6. ENVAERIERHE], FILUETREIE > LEFHENENRITREREN. FRINSTIHFR
BREURSHIRR T B

7. ERRENMRE AR, PTUAREEZRESFHEZFUTE—I: ®EZ (WNMRESLH
EMPRHEFRRGE) , HALE WREHELZRURMGE) . ERFFREESGHRE
Z-FA#F EE%%; lﬁﬁfﬁﬂy/ﬁﬁﬂ]m#o

8. Tlle, BHESNAKIEN.

9. WIR YaST HEEMKHT, SETERE. ENHERIEXRRGETIR, Bt
S4EREN .
TR, ENNEGREEENRMAESE, YaST Rt EEEZBEXA,

© iiE: REENHE

90

BRI AR YaST MG EIiELs ”“—“‘})ﬁh#@o NTRIMZER, AJLUERSGLITIA
zypper. BXIFHMER, BBNE 01357 "LEEFEURMAFE" o
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8.3.3 EMIHE

PR T MBI, EAIUMENMEFEESFIERENRGEHENRAE. AMEE
MR, BEFEEIEUT/LNAE:

o RIMIRHEIBEEFERML TR,
o MAFERARLEN (5190 AMD64/Intel 64)
* RFEHRAS,
o RHFEHNE.
WA EMNEREREREREERER, BURTERFIEN BT,

1. ZRFMAERENRHEERIIRMRA, IEMERRRERNE > FIENIHE > ER
HThie2s =] A N B
RS IREU T RBEFEEEETRES T ANEMEREREE: YaST REZHE
REFCERFESERER G ENEREWMENEERRTE. MRKEER, HR
EUTIEER “RE BMEENREE. B2, MR EGHEEHEERIE LR
e, WFEREEY R ABHEGRAREHNFAERGE, WREZHAE ARG
B, BEEMENRGE, FREUTENER "RE" BHERENGEE:

1. EEFEEMRTR. ERNESESNEFERNRGE,

2. IREMEFIERTHZ MRS, BEREREN “RE RHE (REE
#. SERENGENEREHWTE) .

MRFINRHERESHERERHES, BAMENERRERGEERHZRE
LR,

HEBSIREE R ENEREN G ENAREWMMENE, BEREERT, SBTFIE
Brio

Q s ERUEH
MBRIEFENBINGE > ARG E > THEGFEN, WENAEREN, ExXE
HLRERENNERERGE, Fit, EELGE A e ER LR EER,

2. BRATAREEMNNHERERERER:
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a. IFRRE 8317 "EFTNMN PFIRERBZEMPEHRINRER,

b. FEOMNAM, BHTERFNTETIRN EFETRIRA, IR(ERRM YT YaST
TE BRI BB BB R B N 79
BHiETE, MEERENNRG BB ARBIEFEENRGE (R
A) . IEZSFERENBENERENEE, EESERERGERER.

c. BREXMER, BREIUHBRGNF SR IEFEFRRE, RBEESR
HiEZ R REEUE,

3. ENAERYERRET, ATLUBEREEME » LERENENH#HITRERESR. FINBRT,
Y E R ECURSH AR &,

4. NRFAEETERBENEFIRETS, BRGEZWAEHNERUBHAMEEH,

8.3.4 IR{FELHARHLIN

REFR GBI THMRGE, fli, MRREEFERATENHEZE, NekFBiFiRMHiZ
ENREa, —LREaEEENSSEPR (HI, BiEEEAE sendmail 5 postfix 2
, BRERE—) . RESMRUGEN, REBEBRIRERE TERKBERIKRIN
MR, UFRIERFATE M.

LRFIMIFR RE—MRRRS AR, B BAMRKHINSNR, FEZSHERRASESE
REHEEFIRRIPR, NRBRAPSREIE RN ERERENS, NWethFEFRF
e ERHEEBPREETHNATREN, SERHBBITEFMANFIEIRENER, 5
E TN

RINBERT, SENERTI,. SXENRGENRER (B, FEIMRGEmEIER
EFMER) , BWWITRE, BETRER, BEFIRRAMITUPRNSS AR B2H
tEIhEE, EHEIERE, ABEREHI > B0, WA > 7 B E Fai TR
&, FRHEZRAHINEIEEREN, 2BESMITHMKRE,

EEERHENEHD, FIUREARHAETTEINEFER. WRSITHARREHINN
B, BERENRHEEREZER,
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Q iFE: FEhRRREERIHR
PRAFELZE, B[NEAERGEPRIVIFEETE YaST FTBVEIN, RIARTRETLERRRAE
. EIE, BFANS I ERI S AHEMPR, ARLAREZSBRHIRUEER
B EF. ZEXMIERE, BEUFRHEESE, BB ERAR.

kernel-default-base-5.3.18-54.2.16.15.x86_64 5 kernel-default = 5.3.1¢

RZERER
1: E1Z kernel-default-5.3.18-54.2.x86_64
2: 7% E kernel-default-base-5.3.18-54.2.16.15.x86_64

(mE - =0 | | £xE ~|[ WHO

8.1 MFEERHPREE

8.3.5 HIEMHFEEIN

bR 7T EBIETIEFMSRAEARI (FIUFENE) S, REERATEARHAEIm (I
a0, EMEMIMAITHREHENE) . XLESHERBIMIT ARG BEHZ.

LTEMREEN, RNERTNRRERENREE. EMNEREaER, F28

R ERRDIEEFREE. EBRUILE, 157 /etc/sysconfig/yast2 HigE

PKGMGR _RECOMMENDED="yes" ., BEXEERERHONFIBERAMEFAHN, BBDh

YaST > I+ E1RES, RABEEFTI > REME LRAEEFREE,
EEREMRGENARERENREE, BT YaST REEIESIPER KM > LEHZFN
8. MNREAFLSITIA Zypper RRERHE, EFIEI - -no- recommends.
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8.4 ERENHEFEMRS

BREE=FUMG, BRRKANREEEE, BAERT, RFIMNSEMNRES RiEE
E ({5030 SUSE Linux Enterprise Server-DVD 15 SP5) FIILECMEHfiE1EE. BXIMMES
B8, B8N (EEEm) ,F8E “RESE” ,F8TT “FIM = (Ficm) ,F4E
‘MNALR , %487 “FMARA . BIBRVMEN~ R, AEEREECIEIE. AHE
BB AN BT

EEERMETERE, BRBEYaST, FHERNT > NHEEE. BT D E R HEEE3HEE,
b, Fe] LB I HEEA AR E B E RS REEBIR ST, WIREFNRSE—
MEFEZSIRS (RIS), ERelRE— IS MREERERE, WERSIEIHEE RN
FhEK,
SMEFEEDREBRETFERNS (RGETRF. REF) BXH. YaST FXLEEERFHIAX
HTEHIFMEETR,. HTHRTEY, IFERRGEFELP ARN GPGC BIRNEEFEES
Z. BYERMIAMEERER, YaST #aAiLIESNERH,

LE: SEINEREERE
NI TR EE RNV EAORRTR RESURAT, IBSERRRILIETE RIS, X TR RO
B AR ETRRAS M ERTE, SUSE FRIBEFMRAE.

8.4.1 ANNIRFHEFE

BJLAM DVD/CD. USB AfF&E. AtER. 1SO MRS MR AINEREE,
i@ YaST RS ECE BV HEF EEERINGERRE, BRITUTIE:

1. BFERM.

2. EFEIEERTHAETZ —!
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95

M m

5/ SLP RH4(S)..
AMIRS R Lo BIERE)...

o $EE URL...

FTP...
HTTP...

) HTTPS...
SMBJCIFS
NFS...
o
DVD...

BEE(H)...

USB AEEEFF(USB 212, HE)...
EHBRU)...

25 1SO BR{R(L)...

v FEERFRERXED)

#BH) SR | EEE

8.2 IR IFHETFRE

o Ei@id SLP EMEFIEES T HIRS ML RARS 2R, BERFER SLP i, AF
%EE—F_io

o EMFTEERANRER, BEFAERER, HAETEANPENEIASERE USB i
&o B TP HREE.

o WTFAZHMEFE, TEFBNIERARE F—FE, RARRTEREERE
AUER1E (8 URL) o RILUEERMHISEEFERZT. MRTEEEAEEER
R, YaST iG R~ mBIR R URL fENMEERERT.

RIAMBER T ERUE FEEFERIAHED, MREMIZIAD, YaST HERIRIEFER
B R EXEES .

3. IRIBERMEERE, RARERIRTESNEEER GPG B, HEEXRERZITH
o

EING, YaST BIZ FHEHHDTHE. EaREEERNIZICEEEFETY IR
4. IRFE, BREF 8427 "EEEGFEREIL PAARPREFEENES.

5. BHFHEMIAFAMEBEDNR, FXHERENIEE,
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6. RINAIMEFEZ G, SEMRHEERS, EAUMNIEEERERGE. BXAT, 18
BNEBE "REIERNMH o

8.42 EEBEEREME
B (7 R R AL B (T R, ET BRI ST R

%
c

EEERSHUANEEAREEA, BREMEBRBNEEERENRHE. BEINXHE
MEFE, BREERPHERER. EERIUNEEMEFERMRITIRERS. BYIRK
ERFENMERE, BREMHF

EES
RIFTEEER, SBEASHER (EERF. liAF) THE YaST ERANFHET
Bo X$FEUN CD 8¢ DVD ZRRVRHSHETE, ZIRERITAMERDE, MY TARABEE
T REEE, NEBEHITRIN. EEEFENEEFRTEN, REENAARIEES
ohflFT. BHITFEIRIFET, 1BRERFFHIEERE—TED,

REESTHNRER
REFIMITIZEEFE THRE . BRINBERT, XERGFELERIIGEESMBR. BUER
BHE TR aIRLIERRE TENIRGE. TEHAETE /etc/zypp/zypp.conf H
fc&E, ZAAAR /var/cache/zypp/packages,

Rk
EFELTLEZ—TT 1 M 200 ZEKNE, 1 BREMEEK, 200 BRRMTRK.
AIABR T, 8 YaST ANV EAFHEEFEERRLAREE 99, MREFEERMEEFE
BIRER(E, EALUBEIREN 0, RNFZMEFENARIAMLES (99). MREZT
fEFEERM T ETRAE, BARLAERRALRSHEEE. Eit, B8EMNEE
M THAFERIRGE, AJLUAARMEEE (W DVD) EERSMER.

O ==: RERSHRENIL
EEABERT, REAaeENEEFEETEMLN. HAit, EHREEMEFEESSR
BReiEE, SNETRESREINIMRE, BRI T —/REVEHRNASERZ
RRZS,
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ZFRF URL
EENEFEEZFSHE URL, AIUMFIRFBEITIERE, AEETHRE,

8.43 EBIEEFEEIA

JTIRSERENE, ISR A R GPC BRNEEES S, SYTERMHN
ETFEERY, VaST BEILESAEE S, SRR GPC BP—HNEHTRE, HREE
REH, MBLNEFEES, WHBEEETEEESE. 2ACENMEE, ERMEE
AEAEEN L

BEEFASANNES, EECEENNHEEENEERRE GPC ZH, BRIREE— 5
NEBORSETEAR, REBNRAT . B RE.

8.5 GNOME Package Updater

SUSE NN i E R 2 TR ERH. AIUERERSE—REEN TAREET
YaST BXH BRI R R R X LA T MEH. ATNBUAIER Package Updater @12 GNOME
KREEMRS,

5 YaST Online Update #&1R48Lt, GNOME Package Updater XA UM BHEEEREH
T, MERREREELTENRGONIME. GNTAUEBERLANKINERSE,; WREMAR
ASBEFRRER. FIRRGENRESSKIEAR, HERGESFEEXILMINEE, HESINE
KEH )

SYUEMNATRRGEEFAIAN, GNOME MEEEHMXIEHBERERZTE,

97 EIRMETFERIR SLES 15 SP5



5A26H Eff=, 12:46

2=
202145H826H
1A 4

= o i ~ =]

8.3 | GNOME RH LAYEFE

BFECE Package Updater BUBANIRE, 1BB5) GNOME 125, k@] > Package
Updater,

1372 8.2 . {£A GNOME PACKAGE UPDATER &34+ T f1E

1. ERENTHEH, FREBERES. LR=¥TH GNOME Package Updater, 3¢,
1EEEIHhEN package U Fi%&#F Package Updater, LUIFTHEMTER.
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99

EH O aEREF -

BEMEF
e R

,@H B s WA AR SR
= OENEEERIEERRERR R R,

2 3t enigmail HEEEH
— openS 2018-474

MB
2018-474-1 1.4 MB

59.0MB

609.2 kB

664.2 kB

74.5kB

2. EFREEEERHRE:

ReMEHR *#7T)
BEFENREMREE, BHLRE.

BiNB9ERH (#+T)
BERIEEERITENZERIRE, BINBINREILEEH,

A (#hT)
BEIFRE MRV PRSI HIERINEE.

HthsEH
B RERBHYHThR S,

RS EMSERLEFMEAEN. MREFBEREMEEN, BANHERTTEN
Eifro MINBINGALREMEREEMNBINNER.

BERENEMFAGER, BREEGE, ARREHAT, EERERERGEIIERT
ERIRET,

3. BRLEENUARRE,

4, FEEHARFEERMITENIEH. KELXEFETRIER, LERBAEXHEA,
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8.6 M GNOME Software EF{&4E

B GNOME Package Updater LA9h, GNOME et EHE LU FIHEERI GNOME Software:
o QI FHAABRIET PackageKit B RPM TR FHIZR 14
o L& FHM AR Flatpak A2 BIER 4

o & BIAEER GNOME 954 & (https://extensions.gnome.org )

o R Linux N EEHRS (LVFS, iEE8 M https://fwupd.org 7) EEHIZEHIEH

BRIbZ 5, GNOME Software EfRMHINHRIFRIRIZ, 1FRFITIL,

6F22H 17:33
c #* s © BERE < EH =| x
BB (D)
ﬁ RERREN AfEEE. REERRRME,
v GStreamer Multimedia . . ) 3
Gl Codecs - Extra GStreamer is a streaming media framework based on graphs of filters that
3 operate on media data. Applications using this library can do anything media-...
1.16.2-7.14 +1.16.2-7.16

Desktop lcons This package provides a GNOME Shell extension for showing the contents of ~/-
19.10.2-3.6.1 - 19.10.2-3.9.1 Desktop on the desktop of the Shell. Common file management operations su...

8.4 . GNOME SOFTWARE — EF{iE

5 SUSE Linux Enterprise Server RigEVELth T EABLL, GNOME Software fFEUATER!:

* YaST Z Zypper Al I ALEITE R RPM B934, ™ GNOME Software MSItbARE, EIXFR
FLEOEft AppStream TTEIB . XEIEAE 2 KRENBER,

* GNOME Package Updater @EFMIEEEITHNRZFNRHEE (XSRHIEERScHEXD
R/FAFER) , M GNOME Software M@ T EMHEES | SENAXLEH.
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https://extensions.gnome.org
https://fwupd.org

O ERGTITILAEENK

ARE R Zypper F RPM, 2R ATERRMHMNH TR, BRUIFEFFHA
RiBHIENX (190, repository. patch 3¢ update) , HEBWE 81T “AKiE

9.1 &M Zypper

Zypper @ATRE. ERNERRGENGITRAEEER, EXAEEEEE X—R_M
FrRMIEERHERESHIMINHAEERGLEE R,

Il
9.1.1 —fgfEH
Zypper NERBIEEN:
zypper [--global-options] COMMAND [--command-options] [arguments]

FREFETESPNANG. BXEMETMPIEGR<SHNTIR, ESN zypper help., EIREX
BXBFERTHER, FEN zypper help COMMAND,

Zypper &%
1T Zypper REENHRE, BAEBIFER— I &<, 60, ERMEEENHT
BT &%, EER:

> sudo zypper patch

ER/EW
te5h, EERILUERER— NS T 2/ER, RFEHTHERBRANCIEA:

> sudo zypper --non-interactive patch

FELERRGIAR, EB - -non-interactive RNEAMIEEAEENER FETH<S
(BEIARINEE) o

i LR ERE
EEABETE N LHNED, BEREZNTAEBNAXEED:
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> sudo zypper patch --auto-agree-with-licenses

ELEEMRAIFH, --auto-agree-with-licenses BFEEZEENHTNATR
%, FEREWINMEFIFRIRR, MEEEZ TR

&
REBTHRE—INHS IS W, A install LK, FEREELELZEN—
ST

> sudo zypper install mplayer
REATEEZER NS, BUToaFIHPIE SRR GEE:

> zypper search -t pattern

TR LUAS ERFREREE. fld0, TEHRSGSKERAEITRE factory EEFERR mc
M ovim REE:

> sudo zypper -v install --from factory mc vim

- - from EIEIE MIEEEFEIERREEN, CFAEHEEFERLTEARS (URRAEMEK
FERRE) o --repo & --from MZIE, ERILUERAREEPHER—,

% Zypper et EAE dry-run &I, EERIMLEENGS, ETEF I,
> sudo zypper remove --dry-run MozillaFirefox

Zypper %#F --userdata STRING £Fi&l, Er]LUERLLATIEE—MEERE N Zypper
HBEXHMEG (190 Btrfs &) HFRFE. ERUAFREHMREEXHFFHNES,

> sudo zypper --userdata STRING patch

9.1.2 A Zypper &<

Zypper Fen ¥ BFMETE zypper execdir EEEXMFTIEENE RPIATHITX M. FAER
A3 /usr/lib/zypper/commands . IRFEZUBHRAZNENFa<L, Zypper 2EMEHER
SPATH UBRFRZFin<. X, EERLLIERSHNAMY BHEHFEERP=EF,
RZHHE Zypper IhEHITFRLSHER LB Zypper &I,
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FIHET AR Far<:

> zypper help subcommand
[...]
Available zypper subcommands in '/usr/lib/zypper/commands'

appstream-cache
lifecycle

migration

search-packages
Zypper subcommands available from elsewhere on your $PATH

log Zypper logfile reader
(/usr/sbin/zypper-log)

BEEFLHNENRES:

> zypper help appstream-cache

9.1.3 {#H Zypper REM LRI
ELRHERURMGE, BERUTHS:

> sudo zypper install PACKAGE NAME
> sudo zypper remove PACKAGE NAME

ZE . FEXROENRANGE
REELERUNENRSFINHEE, H80 glibc. zypper. kernel, WMRERXLER, &
FOESTEIARE, HmeFLETE

9.1.3.1 ERBERENERINIRAFE

£/ zypper install #1 zypper remove m<BY, AILUEE ZMAERKIIRMGE,
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RIRR R TR

> sudo zypper install MozillaFirefox

BRI RFE B RHRES

> sudo zypper install MozillaFirefox-52.2

RETFEZMRFRRN

> sudo zypper install mozilla:MozillaFirefox

Hrh mozilla BRAFTREREFESR.

REABRTIREERM
BRI LOERR LSS EF TR ANE R PFTE Rt B, ERABENEND, KA
MR, LUTa<SRRERIFLL “Moz” FFLRIFRBEIRMAHE:

> sudo zypper install 'Moz*'

() #=T: EBFE -debuginfo B
TR, SERFEIRIILEARER -debuginfo AR, LUERERBXIE
EEITRHZRFAER. BRESERKE, NREFERENRE, BSTUT

5
P

> sudo zypper remove '*-debuginfo'

¥&IheE
Flan, EREAHEZIMORGE, XENEMEER,. TANGISHLZEREFE
MozillaFirefox:

> sudo zypper install firefox

EIneE. ARSI
A S S TR s E B HA RS M b s -
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o FMEEHAEAREINBTEEZENMEYENGE, MEUGRIRE. Fli
AMD/Intel 64 (A RZEH) (T£ Zypper & x86 64 _64) , i5{EMA:

> sudo zypper install 'firefox.x86 64'

o IRAMIVEMBIFFRHRE, FEIMELAHEE—MEEN: < ()
F) <= O FFEF) « = &FF) . >= (KFFF) 5> (KF) o

> sudo zypper install 'firefox>=74.2'
o BRI LIEERHEREWShRALAESEK:

> sudo zypper install 'firefox.x86 64>=74.2'

¥ RPM X {4HIERIZ
TR LIS E R e A S A2 B8 12

> sudo zypper install /tmp/install/MozillaFirefox.rpm

, BISRE

> sudo zypper install http://download.example.com/MozillaFirefox. rpm

9.1.3.2 RNZEMEFRGE

BERENREMERIRGE, BER +/- BT, BRE emacs HREAR vim, B!

> sudo zypper install emacs -vim

EXER emacs HFERE vim, EER:

> sudo zypper remove emacs +vim

FEEGRLL - FERBRA B R MRERA G ITIED, ML RBILLRZMAEE 15K WX

WA —=R, BEIMIEML --:

> sudo zypper install -emacs +vim # Wrong

> sudo zypper install vim -emacs # Correct
> sudo zypper install -- -emacs +vim # Correct
> sudo zypper remove emacs +vim # Correct
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9.1.3.3 BEEXFRUHERIMKII

MRBIL RAETEESRIEENRGEEENERTBEENMBERHEE, BER --clean-deps
I :

> sudo zypper rm --clean-deps PACKAGE NAME

9.1.3.4 TEMIZ<AER Zypper

HNBERT, ELREIRPRHEEREEZIHRERGRY, Zypper SEKMIA. EAILIEE
F --non-interactive EMBEZEII TN, HMIEEFREFS (install. remove #l
patch) BIEIEIEELLIED, W TFFIR:

> sudo zypper --non-interactive install PACKAGE NAME

ZOR A IFTERIZSHN cron E5SFER Zyppero

9.1.3.5 X FEURIRAFE
BREZ TR ERIMNRRGE, BER:

> zypper source-install PACKAGE NAME

Bl root B981T8Y, RIHENEALZENMNEN /usr/src/packages/ ; LURAF BBIETT
BY, MR ~/rpmbuild. BILATEZRHE rpm BRE HEHOXLE(E,

AT REIEE N BRIRAKMI, NRABRITIIRCE, JFRMAX -D:
> sudo zypper source-install -D PACKAGE NAME

BERRERRAKFIN, HER -do

> sudo zypper source-install -d PACKAGE NAME

YA, REHEEEYRPBERET SF RN ENMEERERN, 7AiMl FHARINEFRBEA
B) o BBWE 0167 “FEH Zypper BIEMEFE" THRAEXEEEEENMAT,

BIfER LT 77 E KRB B R e PR A RER A BRI SR
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> zypper search -t srcpackage
TR EX R BRI THEIAMB R, ETHRURGE, BEH:
> zypper source-download

NN THBRE /var/cache/zypper/source-download., &RJLIERA --directory
EMEA THER. EREBETRAFSRNRGE, MATEBBFRERNRNS, EER --
status &I, ERRZRIVEIRGE, BER - -delete &, BRIEMIFR, BER --

no-delete %I,

9.13.6 MEREFEREREE
W, EREERERRINREBANMEEENRES, --plus-content TAG HEIRAIAEBHE
ISEBRIFE. BELH Zypper HIEPAENBAN, UREESIERMERBNEEE,

N, BEEATLURHEM -debuginfo 3¢ -debugsource RGEBMEEE, BFER - -
plus-content debug. AJLAZRIEREILIEDL,

TENBAIE Bl BEEULEREDN -debuginfo MEE, BRI TFIRERIZIE
I

> sudo zypper --plus-content debug \
install "debuginfo(build-id)=eb844a5c20c70a59fc693cd1061f851fb7d046f4"

JFFER/ D debuginfo BFE, gdb F=IRE build-id F&FEH,
Q = SEmmEEHG
{IP=BCE SUSE Linux Enterprise Server R APNEERE, ERNREGSEAX

LefEfFE, ERILAERA - -plus-content EHM RERFEAM A B EEFERERG
B A zypper Z8i, BAEFRIZIEARIA, F140, & DVD AN ITEARIFCIER,

9.1.3.7 LA®ER
BERGFIBRHIIESNARRE, FHESRDIKRII, B6ER:
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> zypper verify

BRI IR SN, RERGEE “HE HRHE, REEXRMAIBAIRERT R
REXEREFRHE, MREFHNRHEEHEFEINRGEERE (EdRNEMRTEK
W) Z2RAAA, BERMUTHL:

> sudo zypper install-new-recommends

tEap STERB NSRRGSR Wi-Fi igEFIFEER. NMRAA, ERRERERIEZFMERR
fro REEHERHERMHRHIG, A rIRERIEFHEXRI .

9.1.4 f{ER Zypper B

F3 Zypper B E=ZMA: TERHE. RERHENHREISHEREN D AE, RE—
A ALEE zypper dist-upgrade RSLHL, H7T4A 7T 40fAIF4R SUSE Linux Enterprise
Server {Fteifsrm) ,F2E “HEBEMAE

9.1.4.1 ZELIFMENT

ELREOTRNMEIMRAE, RAIFENAEE4 SUSE Linux Enterprise, X#75 0B {RIE
RERAEHBNFIEVRERHEE, HRRZEENPENRGEhRES,
EREMBERATERANERLHRAT, 1BI81T:

> sudo zypper patch

AARNELHEN LR ENEEEPRENFAEHT EESENLEMEX, WREX Gk
7379 optional = feature 353l) , MESIZEIRIEXLEXT, R zypper patch I,

FERERRRRETRAMRESNIREE, BFRIEERINZGIN, EIE, EXNEMEEFEENRE
3£} SUSE Linux Enterprise Server & 574 8],

MR LENHTFEENERERES SRS, BEESISFKRIES,
B4ER zypper patch SiSARNARBE=ZAEGFENREE. ERNERE=SERE
[, i&fEA with-update &3, W TFFRR:

> sudo zypper patch --with-update

BEINREANEAT , EEA:

108 /8 Zypper B SLES 15 SP5



> sudo zypper patch --with-optional

BLES5YE Bugzilla RFBAXMFIE T, BEMA:

> sudo zypper patch --bugzilla=NUMBER

BLESE CVE BUEFETHEXNMEHT, BER:

> sudo zypper patch --cve=NUMBER

flgn, ERE CVE4RS/ CVE-2010-2713 R4 T, FHIT:
> sudo zypper patch --cve=CVE-2010-2713

WMERRBLREZM Zypper MR EBRGHT, EFEH:

> sudo zypper patch --updatestack-only

BISE, MNREMFERAT updatestack-only G$%EN, BaERRATSEHEMEFEN
HAthap 3%,

9.1.4.2 FIH%NT
ATILHEREAT BB AIH, Zypper AFEERUTER

FhiFm# THI%RE
BYHAFEAHT (ERTFENRFSERARENNT) NEE, BEMA patch-check:

> zypper patch-check

Loading repository data...

Reading installed packages...

5 patches needed (1 security patch)

BJLI4EE --updatestack-only EBUEAIER<S, LUBERFIHFN Zypper I GHEE
BASHHT,

Fhm+ THIFIR
EFHLEFAFNMT (BRTENRFREHRLENT) , BEA zypper list-
patches,
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FRE$# THFIR
Z 5 SUSE Linux Enterprise Server AIBFAE# T, MABE(IEEELXEHERT
B%EE, 5ER zypper patches,

BRI UG IHHRESHERIFMEXAA T, EFIHFERNAT , FERTUTIETR zypper
list-patches @<

¥ Bugzilla [a)&
EyH 5 Bugzilla @8 X2 EFET, 1BEH --bugzilla %I,
EF|HEHMFE Bug B4 T, EHAILIIERE Bug /S : --bugzilla=NUMBER, BEER
5% Bugzilla [a)@EXBI4N T, iB7E bug RS ZEIRINES, FI90:

> zypper list-patches --bugzilla=972197,956917

¥ CVE RS
EF|H5S CVE (ALRREMIKE) $EEFE—ITRXMNSIFAE4HT, BFEH --cve
I,

BYHFIRE CVE BUREDRAN T, EHAILISE CVERS: --cve=NUMBER, 2
R5%1 CVE BiEETHEXHAN T, 357 CVE wSZERINES, fF:

> zypper list-patches --cve=CVE-2016-2315,CVE-2016-2324

e REr T
7 SUSE Linux Enterprise 15 i3, —LxNT ol EopiiiE, HirEHafdFAaN
i, AANEHECIEEEHN Bug, MIRAMENMTESE Bug, BEZH—1NHHNE
W (RASEm) UERE Bug WEHRT, HRMELIEBFRZES Bug NEH. EalLUER
zypper FIHEMEIRIFNT :

> zypper lp --all |grep retracted
SLE-Module-Basesysteml5-SP3-Updates | SUSE-SLE-Module-Basesystem-15-
SP3-2021-1965
| recommended | important | --- | retracted | Recommended update for
multipath-tools
SLE-Module-Basesysteml5-SP3-Updates | SUSE-SLE-Module-Basesystem-15-
SP3-2021-2689
| security | important | --- | retracted | Security update for cpio
SLE-Module-Basesysteml5-SP3-Updates | SUSE-SLE-Module-Basesystem-15-
SP3-2021-3655
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| security | important | reboot |
Linux Kernel

EEAXEME FEM) #THTRER:

retracted | Security update for the

> zypper patch-info SUSE-SLE-Product-SLES-15-2021-2689

Loading repository data...
Reading installed packages...

Information for patch SUSE-SLE-Product

-SLES-15-2021-2689:

Repository : SLE-Product-SLES15-LTSS-Updates

Name : SUSE-SLE-Product-SLES-15
Version i1

Arch : noarch

Vendor : maint-coord@suse.de
Status : retracted

Category ! security

Severity : important

Created On : Mon 16 Aug 2021 03:44:00
Interactive : ---

Summary : Security update for cpio
Description :

-2021-2689

AM PDT

This update for cpio fixes the following issues:

It was possible to trigger Remote code execution due to a integer

overflow
(CVE-2021-38185, bsc#1189206)

UPDATE:

This update was buggy and could lead to hangs, so it has been

retracted.
There will be a follow up update.
[...]

BEAEREFENFHT
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Repository : Update repository with updates from SUSE Linux Enterprise 15

Name : openSUSE-SLE-15.3-2022-333
Version 11

Arch : noarch

Vendor : maint-coord@suse.de

Status ! needed

Category : security

Severity : important

Created On : Fri Feb 4 09:30:32 2022
Interactive : reboot
Summary : Security update for xen
Description :
This update for xen fixes the following issues:

- CVE-2022-23033: Fixed guest physmap remove page not removing the p2m
mappings. (XSA-393) (bsc#1194576)
- CVE-2022-23034: Fixed possible DoS by a PV guest Xen while unmapping
a grant. (XSA-394) (bsc#1194581)
- CVE-2022-23035: Fixed insufficient cleanup of passed-through device
IRQs. (XSA-395) (bsc#1194588)
Provides : patch:openSUSE-SLE-15.3-2022-333 =1
Conflicts 1 [22]
xen.src < 4.14.3 06-150300.3.18.2
xen.noarch < 4.14.3 06-150300.3.18.2
xen.x86 64 < 4.14.3 06-150300.3.18.2
xen-devel.x86 64 < 4.14.3 06-150300.3.18.2
xen-devel.noarch < 4.14.3 06-150300.3.18.2
[...]

FENHTS 22 MG ENZEMH T REREAHR, NRLE T XEZ M TR
R4 aREea—1, iR, HENH TS NEEES, zypper patch =
SARRFABUTANMNT . NREFEH, EIREXLRM, UEMEHIFFMEER
#HERE, AJLUBEEMZEMH T RAREHE ERXLERGERBRIR, BF
SUSE EffEFEHRRERENRHEE, ELEREMRPRNITESE. fid, WRH
FHREXRRBHEREEUEMTEZERUNGE, WSERAFESEERRR.

BIIHFIBHTMAZEEEFEREE(N], BINEFEA --all &, fl, BFIHiERE
CVE RSHIFRE#T, BEMA:
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> zypper list-patches --all --cve

Issue | No. | Patch | Category | Severity | Status
------ B T L e e
cve | CVE-2019-0287 | SUSE-SLE-Module.. | recommended | moderate | needed

cve | CVE-2019-3566 | SUSE-SLE-SERVER.. | recommended | moderate | not needed

[...]

9.14.3 REMAVAMGEIRA

MNRENLZERREESHNEGE, BXREH44T, N zypper patch RE=EEM1ERE, E
BB e RENRHEER NI BMRA, BEAUTHS:

> sudo zypper update

O ==

zypper update ZZBEHIREBEFE, B, WRENRGEKBE, BIEEIZEMA
BEESHINRARIA, zypper update BEBBIZNHE, Kk, MRRHGEWAN

wim, zypper patch SIREMWZ,

BEEMMIRGE, FRERNRENTEENRMGE:

> sudo zypper update PACKAGE NAME
> sudo zypper install PACKAGE NAME

B fEA < RIREFA B MR RN G ENFIR:

> zypper list-updates

AR, EHSRAIAFIHFEUTENRREE:
o SERENREEREHERNHES,
° HEVSERERGSREERMRARNIEFERE,
o A& (HEFIBRHI) -

FREMAARAGE (TLEEARE) HNFIRAEIT LI TAIVRE:
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> sudo zypper list-updates --all

EMELELEMRGENERR, BFEHR LEFAR zypper install I zypper update

A
AR <o

9.1.4.4 RFINIZAVERIFEL

FHEM Zypper REMREMEFEXEARRRN, EERGARAIGESHEN N7 KE. X
LR ERBRE TSN EERE. UTan< ALY HXEERGa:

> sudo zypper packages --orphaned

BETIR, ERAURERSNATERINMGE, RERTAUREEBFE NG,

9.1.5 R7EAEMFRFRIHEN RS

B, BHEERRGEN, RFE LA —EIEEE TR NEEREE W B AR
ERIBREIS M. BT zypper ps BILFIHERAERBRXHREHE, NRIEHERTFENE
KBRS, MSFIHBIRSETR, AEEERZERS. BRINMERT, zypper ps 2E57—1
e

> zypper ps
PID | PPID | UID | User | Command | Service | Files
------------ B e

I I I I | /lib64/1libdl-2.1->
I I I I | /lib64/libpthrea->
I I I I

+
814 | 1 | 481 | avahi | avahi-daemon | avahi-daemon | /1ib64/1d-2.19.s->
|
|
I | /1ib64/libc-2.19->

PID: #7Z2ID

PPID: Ri##2 1D

UID: iZ1T#ZNAFRY ID

BER BTHENAPNERSE

®e: ATHITHENGS

BRSS: RSBEIF ((XREHP<TE5 RS ARS XX
X ERIBRXHRI5IR
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BT AR AIES zypper ps BRI :

zypper ps -s
BlE— M EERNE, HPA=EREmMBRI G,

> zypper ps -s
PID | PPID | UID | User | Command | Service
------ L T e
814 | 1 | 481 | avahi | avahi-daemon | avahi-daemon
817 | 1 | © | root | irgbalance | irgbalance
1567 | 1 | © | root | sshd | sshd
1761 | 1 | © | root | master | postfix
1764 | 1761 | 51 | postfix | pickup | postfix
1765 | 1761 | 51 | postfix | gmgr | postfix
2031 | 2027 | 1000 | tux | bash [
zypper ps -ss
RETRES RFARSS KEXRNHIZ,
PID | PPID | UID | User | Command | Service
------ B I e I
814 | 1 | 481 | avahi | avahi-daemon | avahi-daemon
817 | 1 | © | root | irgbalance | irgbalance
1567 | 1 | © | root | sshd | sshd
1761 | 1 | © | root | master | postfix
1764 | 1761 | 51 | postfix | pickup | postfix
1765 | 1761 | 51 | postfix | gmgr | postfix

zypper ps -Sss

XETREREMFX AR RS

avahi-daemon
irgbalance
postfix

sshd

zypper ps --print "systemctl status %s"
EFBTRRTEREERDNRSREE DT,

systemctl status avahi-daemon
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systemctl status irgbalance
systemctl status postfix
systemctl status sshd

BXRIRSVERIFAER, BBRE 195 “systemd THIEF" o

9.1.6 fFA Zypper EIEEFRE
Zypper MFFERERI T SHETBAMERIIE. BIHRATANAEHERE, HER

ALAN .

Y.

> zypper repos
SZRBEMFSUTHE:

f19.1 : ZYPPER — BHIfEEREMNTIER

> zypper repos

# | Alias | Name | Enabled | Refresh
B I R R
1 | SLEHA-15-GEO | SLEHA-15-GEO | Yes | No
2 | SLEHA-15 | SLEHA-15 | Yes | No
3 | SLES15 | SLES15 | Yes | No

LUEZR I mLPIEEMEERN, ATUERRIRA. URIT zypper repos s PBEFEER
S, EEENSEATHEEELEGSHNEFERTNERRE. FFR, TERHEEEES
KfE, BEERSTIESEN. MNEEFFFRENRL

RINBER TR TREFERN URI SIAERZ ENAT . AU TSI UYIHAAEAT:

> zypper repos -d

9.1.6.1 AINfEFE
ERIETERE, 15IE1T

> sudo zypper addrepo URI ALIAS
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URT sJAREEXMEFRE. MEHIR. BR. CDEDVD (BXHATIEEMN https://
en.opensuse.org/openSUSE:Libzypp URIs2) o ALIAS RfEEFEEMM—ESIMAR, &7
MERIEEF G, FiiREESIE—,, NRIEEMINZEETER, Zypper BRHES,

9.1.6.2 RiFhéaTzE
zypper FLLEMEENIEEEFRIGHONER, BRNEYR, HET:

> sudo zypper refresh

Q i=E: zypper HIEKIAITH

BLHLTHIAZEMIT refresh , ALLEAFERBBITIZH T

¥ refresh #5325 --plus-content EDHEEFAN, TAEECEEAMBEERNEXR:
> sudo zypper --plus-content refresh

BRI BARRBEFETNEN, EXEXREEENRSEETE, BMIAER.

9.1.6.3 EREFE

BEMFIRPERENEEE, B85S zypper removerepo 5EMIFRMIGETZEEMFIR TR
SLEE[EHE, B0, BMAI0.1 “Zypper — BEANEFERSIE" hEBRiEFERE SLEHA-12-
GEO, AR TGSz —:

> sudo zypper removerepo 1
> sudo zypper removerepo "SLEHA-12-GEO"

9.1.6.4 {BENfETRRE

fEF zypper modifyrepo FILIBASRAMEEFE. EEaI A ZG< EMEFENREME
(BINRIFTIT . BIRHMER) » UTHLISREBARN updates BIETFE. FTFBEIR
MHRBEMLARIKEN 20:
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> sudo zypper modifyrepo -er -p 20 'updates'
EBEEEHTRERTR2MEREE — SOl UINARITIZIRE:

-a . FRBEfEFE

-1 ASHETERE

-t ImAEfETEE

-m TYPE : HEXEMNMEE (HH TYPE JURUTZ

—: http. https. ftp. cd. dvd. dir. file. cifs. smb. nfs. hd. iso)
EEMBEEFEERR, BAFER renamerepo ¥, UTRAIKERIZM Mozilla Firefox &
MR firefox:

> sudo zypper renamerepo 'Mozilla Firefox' firefox

9.1.7 A Zypper EHEFEMREE

Zypper REEMERBEEFENRAHEN A, BREFAETANS @, REE. RS54 T
BB, BEAU TS

zypper products
zypper patterns
zypper packages

vV VvV V V

zypper patches

ETRTREENFME#EERE, B8ER search, ERGEEXBERHENER, BER

info ﬁ%o

9.1.7.1 #EBHRWMHG

zypper search ssLAIMMAERZE (ER) HRASLREEMRBHIITER. B / FEN
FRHBERFEFNENREN NBERTFTERFAXDIKNE,

MITHRIERREHREE fire HREFERM

> zypper search "fire"

118 A Zypper TREFEENREE SLES 15 SP5



MITEBIERREHHINVRAEE MozillaFirefox

> zypper search --match-exact "MozillaFirefox"

FRER A SR TEERIEER

> zypper search -d fire
RETHRZENREE

> zypper search -u fire
ETESFHES fir ARFHBREEFRRE e NRHE

> zypper se "/fir[~e]/"

9.1.7.2 1EFRE SLE iRRPIERUHE

R FIE R AN SLE BIRMEPMIMBIIGE, M search-packages Fi<. It
S ABER SUSE Customer Center, H7EFiEEIRAPISZRITAINRAE, FII0:

> zypper search-packages packagel package2

zypper search-packages 2L %D
c BREEMRRFTHRT2LENMNHAE: -x. --match-exact
o IERIFLERFITHHA (BN WREEH4E) ¢ -g, --group-by-module
s EREXRNMGENELSFMAER: -d. --details

o LIXML AU ERER: - -xmlout

9.1.7.3 BHRIFEILIEE

EHEZHRMISHINAER NGB, BEAGS what-provides, 40, WNREABKEHNEREG
B3R Perl f21R SVUN: :Core, BEERAUTHS:
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> zypper what-provides 'perl(SVN::Core)'

what-provides PACKAGE NAME 5 rpm -q --whatprovides PACKAGE NAME &I,
A RPM RgEEE RPM #3EE (BIFMEERENENEIEE) . 5—FHE, Zypper BEIFE
EREFENIIREIRMEE, MIMNELREEFEIIREIIRHERE.,

9.1.74 ETHNHEER

ETRNHIRGE, BFER info &<, HATERHAIMENEH, XRETEXEMK
HENFHRERS. NRREFBESHEFETNFMERHEIE AL, ZanTmbIEREa
LEHRFAES. MREERISFELE (BIFER -t 1MW) , EiZXBEREE, ZHR
RiHE e AROITECI, BREHIFAER.

MREIEEFRGE, ZHTERETZRERGEOMEN THEIIREE. MREIETE Z#HE
W46, Za<WtAREEZ ZHEII G R GE.
MEABERNZRGERRE/IEFNIRMGE, WA - -requires A - -recommends :

> zypper info --requires MozillaFirefox

9.1.8 ETREAEHER

SUSE =l IFRER—MRA 10 &£, 8%, EolUER SUSE MRS F mEtnEE A
HIREK =5, RIBEMFS, 7£ https://www.suse.com/lifecycle 2 IR BFMZIFERE
HA,

ENEENTRNFREGENERER, BUTFRER zypper lifecycle <

# zypper lifecycle
Product end of support

Codestream: SUSE Linux Enterprise Server 15 2028-07-31
Product: SUSE Linux Enterprise Server 15 SP3 n/a*

Module end of support

Basesystem Module n/a*

Desktop Applications Module n/a*
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Server Applications Module n/a*

Package end of support if different from product:
autofs Now, installed 5.1.3-7.3.1, update
available 5.1.3-7.6.1

9.1.9 HECE Zypper

Zypper IEREMERE XX, ARIFEKAENR Zypper N1TH (REEREFZAFEE) - B
HITRGCEEEN, 15498 /etc/zypp/zypper.conf, ERTRHPHEXINER, 15F

%8 ~/.zypper.conf, S8R ~/.zypper.conf EARIEE, EAILIER /etc/zypp/
zypper.conf fERIENR: BEEHIZ ~/.zypper.conf HIBIEENEFHITHE, ESN
XAREERE, FRENE X 0] REAIE B,

9.1.10 &Ein

NREEHRECERMEEERORAEEMBEIEE (FliN, RESHEENMRGaEREMEF
FEeR, 1B Zypper $AENZRAR) , RUFGEFEESOF R LURR AR -

> sudo zypper refresh
NRAFEER, M=

> sudo zypper refresh -fdb

XeHISTERIFMNENZIKIERE, SIERF T HRBTHRE.

9.1.11 Btrfs X &% _EBY Zypper BIRINEE

MRBHX LFEHANE Btrfs X &RES, BRFAPLET snapper, = Zypper R XMHF
RFAFMMBEE R CIEBEN N RAIRIEN, =B5hEE snapper ., XEREBEIHEFEER
Zypper HITHERIER. BXEZER, BENE 105 & Snapper 172 AMENIRER

BE
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9.1.12 BEZER

BXMGLITEERGIFAES, BEHA zypper help. zypper help COMMAND,
Z0 zypper(8) FMbl. BXEFERNGTEE. REENGHTH cheat sheets,

R SNRIfE R <A N BB AR R Zypper IS8, B85 https://en.opensuse.org/
SDB:Zypper_usage 7, B3 SUSE Linux Enterprise Server R asBYE 4 EERFIRAI7E https://
en.opensuse.org/openSUSE:Zypper_versions 2 F$%El,

9.2 RPM-IH{4EEIERS

RPM (RPM iEFE1EIERE) ATEERMEE, TEHSH rpm A rpmbuild, AP, RHKE
BRNGGamEARAIUEIREAN RPM $EEUREE X ERENEFIIFMAES,

rpm BHEMIER: TR, HE (HEH) WEE. EWERPM #UIEE. &8 RPM Egidiz
RPM FH. MERABHRITEEMEREURMREEESZ, rpmbuild sJBAFMREFEHMETR
EHRGE,

FFFHRH T IR AT R4 RPM FHTH 8, XEFEHBERENERXHNELTE
B, XLETEEM rpm ELESEPEERHEERREFIEE RPM HURERHITE
. RPM FHEHT BZ@EAN . rpmo

O =7 BwHEFEE
MFEANRGE, RGEFALRPAENAG (F. T8, 8aXHE) E93HETEREN
neath, REHEEECHEINENAZTEXLERAXE (HI0&HE GNOME 3Rt
8) , By ER -devel BIANRFIXLEHFAE, FINEHEE alsa-devel M gimp-

devel,

9.2.1 RERFERELME

RPM B4 EEE GPGC E&, BRI RPM MREERER, 75(EMA rpm --checksig
PACKAGE -1.2.3.rpm 8L ZM M B 2K B SUSE BB F— M EENIE. FENREER
BB E T B ALt <o
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EEIRERATHIRAEY, ERIEEEERINMIGIEE (PTF) REREFRS%H, SUSE et
IR G B EERYHEN PTF ZAE®. B2, 5 SUSE Linux Enterprise 11 ~[E, SUSE Linux
Enterprise 12 &% LRRNARESALEH. BEFHSNIZER, BEAUTHS:!

> sudo rpm --import \
/usr/share/doc/packages/suse-build-key/suse ptf key.asc

SNZERE, BRAUERSF LRE PTFRHFE.

922 EENHE: ¥E. BMMHE

BE, ¥% RPM FHEIEEIFEER, JF/EA rpm -1 PACKAGE .rpm. ERLLHSRIUR
KMHE, BriREREEAHIHERSHMREEHNR, NREMEIRES, rpm 5K
BLEEELENRGELUBERBIMER, TE8, RPM BIBRERERALIIAR — —MFEX
HREBRT— TGS, B iREFERREED, EeLEEHE] rpm ZEXLERINGE, EXIH
ERAFPER. B, BEmAANTEEHIEERAT EEH.

W -U 8 --upgrade LUK -F 8¢ --freshen BIRFEHHRGE (4, rpm -F
PACKAGE .rpm) o LtanREMIFRIBARABI X G FH I BN REH X4, R IMREZENERZ: -
U RERFPURAEENRGE, M -F REMUAIRENREE. EMEY, rpm FHAUT
B/ N EACE S

° MREEXHRKAREEREN, W rpm FREESHAXENTHRE. RAEERLTE
WITIEIRIE,

s NREMBIAREERGEOIREXH, W rpm SEEXNXHSZERAT BERN
.rpmorig 3§ .rpmsave IXH (BHXH) , HEEMREFEHIMA, NEHEFE
TR EER AR AR EE, AHRITIIRME WRSXMWER, WRKEEH XS
(.rpmorig 3% .rpmsave) SHHREMNXAFHITILIR, AREMXGPEIHITE
Mo zfa, 1EMIERFRE .rpmorig A . rpmsave X, LG BEMEFHHINEI,

s MREBEXHBEEEHE .spec XHHIEET noreplace 7%, EXHI . rpmnew
X1,

B, X .rpmsave M . rpmnew XHF#HITHUIRGERFENIMER, UBEMBERBENE
#o SN RPM ZRIEELIBIRAEIRAIX M, MAEEIKT ER . rpmorig,
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BN, BFEB . rpmsave, WAIEN, .rpmorig EMERFRNEFH N RPM B94E
8, .rpmsaveim . 2MIBAR RPM EFEIFThR RPM =4, . rpmnew FRHERBEXRAERE
REENEBE X HITIEAERMEE, /var/adm/rpmconfigcheck AT XL {4
5K, FHRASBEREREXHE (W /etc/httpd/httpd.conf) , LUBERSFEEBSIF
45T,

-U AXBERHATLERTER -e MUUHTHR, UKRER -1 @EIHTRE, EXEH
ftiEm. RERTRE, BMAER -Uo
EXRFGE, BN rpm -e PACKAGE . (NEARFERMBRIVKTIIEIEY, LEsSA R
HiprE . BN, REGEMERFTE Tcl/Tk, B EMTEERPRE. BMEREXMER
T, RPM ti=mEiERE I KER), MNREFEMRRETERITLHEMPRERIE BMEFEEM
RFERIRL) , HIFRILAERIEM - - rebuilddb SREME RPM $3EE.

9.2.3 1= RPM {48

g2 RPM B B2 BhRAMFh A8y RPM BB Z B ER. 7£IH RPM LR FIEE RPM
RS EI2%8 RPM. AFEIH RPM BYEIZ, EEE RPM RIS E%R%EH RPM —ET{%,
1% 8 RPM BRGEBIANEZELLAN T RPM /), XEFFBS EEBEMEEEHREE, R
WG E RPM BB FIRIES LI RPM Stk T RPM #1TEFAVIERAELL, S CPU ﬂ
HREKEZ,

makedeltarpm #1 applydelta Z#HFIXHEIEE RPM EH (X148 deltarpm) B9—EB
73, BJEEBHEOIEMN AL E RPM 3G E, AU TS LUBIERA new.delta. rpm By
12 RPM, AT &R old. rpm #1 new. rpm #IFETE:

> sudo makedeltarpm old.rpm new.rpm new.delta.rpm

NEEREBEELERE, NER applydeltarpm AJUMX G RAEHITEFL RPM:
> sudo applydeltarpm new.delta.rpm new.rpm

ZMIB RPM =45 RPM A ARIX R SE, BERA - r &)

> sudo applydeltarpm -r old.rpm new.delta.rpm new.rpm

BXEARMT, FEMW /usr/share/doc/packages/deltarpm/README
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9.24 RPMZEIF

W -q WA rpm SEEHEN, AR ERRE RPM 28 (BIRINED -p) HERE
LRI ER RPM #iEE, AILUERZ M XIEEMBESRE, HEM= 0.1 "2 RPM
EIEEIT

£ 9.1 . EZ4 RPM EifiEIR

-i BHEER
-1 X5
-f FILE EWEEXH FILE RHEE (WAER

FILE 8 E SRR

-s BERTERHXHIIER (BE -1)

-d RFhxaEx st s -1)

-C RFHEEXH (=& -1)

- -dump BETRIFAGEENXHIIR (5 -1, -c

g -d &5ER)

--provides FIHS— P REEREE --requires 3EX
HZIR BRI THEE

--requires, -R REaEENTIEE

--scripts REMA (MLE. FRE. HEH)

fin, @< rpm -q -i wget AIER79.2 “rpm -q -i wget” HFIREER

f9.2: rpm -q -i wget

Name : wget
Version 1 1.14
Release 1 17.1

Architecture: x86 64
Install Date: Mon 30 Jan 2017 14:01:29 CET
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Group : Productivity/Networking/Web/Utilities

Size 1 2046483
License : GPL-3.0+
Signature : RSA/SHA256, Thu 08 Dec 2016 07:48:44 CET, Key ID 70af9e8139db7c82

Source RPM : wget-1.14-17.1.src.rpm

Build Date : Thu 08 Dec 2016 07:48:34 CET
Build Host : sheep09

Relocations : (not relocatable)

Packager : https://www.suse.com/

Vendor : SUSE LLC <https://www.suse.com/>

URL : http://www.gnu.org/software/wget/

Summary : A Tool for Mirroring FTP and HTTP Servers
Description :

Wget enables you to retrieve WWW documents or FTP files from a server.
This can be done in script files or via the command line.

Distribution: SUSE Linux Enterprise 15

QELEREEFAETRBRENTEXGRN, & - ZEFR. REFERHEERZS XN
Fo fBlgn:

> rpm -q -f /bin/rpm /usr/bin/wget
rpm-4.14.1-1p151.13.10.x86 64
wget-1.19.5-1p151.4.1.x86 64

NRIFEE IR, WelUERSNTRIZ, 9.3 “E=MAEEREIA" Fim. MBI
BRBIBAES, RERD AR US BB A TE a4,

5 9.3 : TG EEZ

#! /bin/sh
for i in $(rpm -q -a -1 | grep $1); do
echo "\"$i\" is in package:"

rpm -q -f $i

echo
done

rpm -q --changelog PACKAGE &< =IZBHIINF 2TRE XIFERHEIIFAEREET
o

EEIE R %AI RPM $iEE, AILUEITRIENE, €A -V 5 --verify AJRHIXENE, &
rpm SEETHERER, BERRHEFELEREERNFAEXMH. rpm £A/\(UFFFHFS
FIRME XU T ERARR
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2 9.2 | RPM #RI&%IA

5 MD5 5G]

S XHRN

L TS

T (3 GRIE]

D FENRBIRERS

U FRE&

G A

M B (BRI HER)

WFEREXH, BatFE c, i, BNE /etc/wgetrc ( wget BEE) NEXR, BfE
BUTHS:

> rpm -V wget
S.5....T ¢ /etc/wgetrc

RPM $BERIXXHMETE /var/lib/rpm F, MRS X /usr 9K/ 1GB, MtbEk
EERRE= AR 30 MB Y=(E], FHIRELEEMZG. MREIEEFLLTIHAKES,
BINERE - - rebuilddb REMZEEIEE. EHRITLHIREZE], GIEIBSIEENSE

3. cron BIZ& cron.daily SXI=CIEFUEERIER (FTEM gzip ) HRXLERF
1ZHE7E /var/adm/backup/rpmdb #, ElA#Em /etc/sysconfig/backup HHEE
MAX_RPMDB_BACKUPS (BRINMEA 5) #=Hl, XF 1GBH /usr, BENEMRHIANKLAR
1 MB,

9.2.5 ZENFEZFIRNHE

FRERRHENY BRE=2 .src.rpm (FERPM) .
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Q iE: mEMENRGEE
BRI UMNRERGEHIEIEEZHE YasT f2E%E, BERGEEESET, ellF
KWIRENERE ([1] ) XRANBFERHEFETE RPM BIBEPRAN,. REETE
HIRIERATRHETITE RPM #3EESR, ‘& BREHaEN, RGFEABRNERAESR,

£ /usr/src/packages H, HFEERT rpm 1 rpmbuild BLLTER (FRIETE /etc/
rpmrc XEMNXHFRIEET BEXIRE)

SOURCES
EREER (.tar.bz2 & .tar.gz XH%E) NBETRTEANEE (2R .diff
8 .patch Xf4)

SPECS
& .spec X, EMTF It Makefile, BIZHIE#HIZ

BUILD
FLERPRESE. EHNEERER

RPMS
FEREN GG SR E

SRPMS
XEZRRPM

fEF YaST &R ER, PREXNERHAGEIRETE /usr/src/packages . JRFMIFEEDN
ZH8F SOURCES 1, fAXH .spec XHEFHRTF SPECS i,

e RSSTEEM

FEMRFAAG (glibc. rpm F) #1THE, AAXESERAFHRE M,
TEIREIER wget.src. rpm 48, LEFEREERE, NEABRMUUTIIRPBE:

/usr/src/packages/SOURCES/wget-1.19.5.tar.bz2
/usr/src/packages/SOURCES/wgetrc.patch
/usr/src/packages/SPECS/wget. spec
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rpmbuild -bX /usr/src/packages/SPECS/wget.spec SRBEHRIF. X BBECRT, 1€
REHBENREME (BEXFHAER, BEEN --help HHE RPM X1E) « MTHAER

EEEER:

_bp
7f /usr/src/packages/BUILD HA&ER: REMELN,

-bc
WITS -bp HENIEE, BESHITREIE

-bi
HMITS -bp HHEIAVIREME, BRESLEMENIRMG. R NRNHEFZH BuildRoot
Ihae, NAIEESESEEX M

-bb

P75 -bi HHFERVRIE, BEXCIZTHBIIGE. NRRFMIN, ZHEIRGENZ
T /usr/src/packages/RPMS Hr,

-ba

175 -bb HEMIZIE, [EXSE)ER RPM. SNRRIFMIN, ZHFHBIREENIZIFRT
/usr/src/packages/SRPMS Hr,

--short-circuit
Bhd FLES I,

WMETLUER rpm -1 (RWFER rpm -U) BIE"#HEI RPM, A rpm #ITREFECER
7£ RPM #UEEH,

1wk, FEXHFHR BuildRoot 1I5LEFA. MNREMAREELLINGE, BFER --
buildroot FEITEAERSE,

9.2.6 {FF build Z8i¥ RPM 481

TERHBEEFENNRENEHARET IR SARTENXHRMEIEEETNRS . AL
AEXMER, BEA build, EFCIEMERGFENEEXIMR. BEIX— chroot If
1%, build MIZpBINTEVRAEMEE—RM, FTLUEE NFS (M DVD ERERE L
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BLttH. fEF build --rpms DIRECTORY iREME. 5 rpm FAFE, build i ER
BRPEH .spec X, BEFEARST /media/dvd THZHM DVD #E wget (#0_EHBIFR
), 1B root BREMEITU TS

# cd /usr/src/packages/SOURCES/

# mv ../SPECS/wget.spec .
# build --rpms /media/dvd/suse/ wget.spec

2fE, RAGERTE /var/tmp/build-root HFEIL—MEEFIR. FLIFEREERGE,
SRE, ERNHEEEMT /var/tmp/build-root/usr/src/packages/RPMS =,
build MAIRES N EMIED, Fl0, FRAREIEZFEECH RPM. ZESIDEIFEYIS
WEER rpm @mLREELRMEZ—. BXELZER, EFEA build --help URER
build ?ﬂﬂﬁio

9.2.7 FF RPM 17431 RPM #iEERIT A

Midnight Commander (mc ) a] L2/~ RPM FEMNNABHEFIZ PHNE. EREERRTAEM
XH&RYE, =21 Midnight Commander FREE ARVREIEDL, /A 3 #A[ER HEADER,
ERYATEN Enter BEFHEFMLEM, £H 5 BERIFOFE.
HE2BRENR G O EIERIGERN YasST EHRH., EXFHARER, BENEE "LiagE
BRI o
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10 & Snapper #1TRAME M REBEIE

Snapper I AFEIBMNEEXHRAARER, XHERARBOUBAFERIEXGRZRATEN
BY Bl mBVIRS &I, Snapper WINEIRESTELMALENNER, BE, Eholld
EREXRCIERFPEIEMNEEED. Snapper &7 Btrfs XHRZaE XA XFS (8§

Ext4) XHRFEHFEEACE LVM HRIMLLINEE.

Snapper EE®H<{TREM YaST 5iE. Snapper AliLEEUTREMW XGRS LOIENEIE

XU RFIRE

e Btrfs: EATF Linux B “BANER]" XH&S, EXRSXFHFENXHERFRR, (F
SRS KX al fIREHAX A RS )
TR UM Btrfs REE51F, AXFMAER, BBRE 1037 B NRESISHEHIT
RRER" o

o XA XFS g Ext4 18X LBFEEIACE LVM %o
1EELUEF Snapper AT TES:

o #H zypper #YaST A RAENR. BXIFAMERE, SN £ 1027 “FH
Snapper BEEX .

o BILFINREBEME XM, BXIFMEER, BEN £ 10.2.27 “FH Snapper E2
",

o MREES|ISLUBITRARIR. EXFARR, BB £ 103710 "SI NRES|ISHKHAIT
RAER" o

o FEABITHNRSPFLIBMERRR, AXBFAER, BB 1067 “FotlE
MERRER" o
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10.1 FIANKE

SUSE Linux Enterprise Server 8 Snapper iIRE N RZFAERVEEMME TR, HKINER
T, SUSE Linux Enterprise Server iR X (/) £/ Btrfs . WIRBHKXK (/) BBEK

(9816 GBLLL) , BIREREBIIGEEEMERE. BIANERT, E / LIMIPK ERE
TRER,

©) &% EERERSHEA Snapper
MRIEELERAEZAT Snapper, UEHREATERAT. ERITIIEE, BETUT
in L BIEBR X R FARIBAIA Snapper AL E :

> sudo snapper -c root create-config /

ZE, %5 10,1417 “2H/ERARE PErRERARRRIEER,
HAEE, BEEBtfs BEXHAFZLFERANRRE, SRBEEEFNENEESS FENXH
R4, HRE—IARNEDR 16 GB DX,

BIRIREREY, RIBSRIGRASIEAXGRETHIE MR, Eb—FFEEREBHA S A
AR =Bl BIRER T RIEX A RETREE, WRERIEERNESIER, RN
EREANRIBRE, R, REMRESHASERSEERRN=ZE, FRUATMAZ, 2ELHLR
RHNTRESAMIER. HERE, BEMEERERN Btrfs XHRGRFFXAAIREHE =R
IR = ]!

Q iE: BBuE
REIGRF R CIBIRBAVEI N D X FEFR, MAEFREBEFEREMSXEFE,

Hit, 8E&RENZKEATFAELSRENIX, BINZEAXNEBRRZE LEURTERE
ROIRERENE IR BURIERE, REBUEEY, WANX2ERET—RER MEB=E. 7
THLEHE ENTERER, RASEBEARKR. BXAT, H5E% 101447 “=EHlR
RER" -
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10.1.1 FIARE
AF 16 GB AYHER
o BREXf4: /etc/snapper/configs/root
e USE SNAPPER=yes
e TIMELINE CREATE=no
IVF 16 GB HREER
o BEEXH: KelE
e USE SNAPPER=no

e TIMELINE CREATE=yes

10.1.2 |REGEE
RERBAEFERARTEHEX?, BRIMREGRLZENNEHEHIM=3E:

B i1 R AR
B/ BEIE—MRER, BIBNREB=EmMER. RABRT, sRE&RE+XR. &E+1
BURESRIE+ERE KRR, £/ YaSTOS REHGZE (RN B, FEAELRE (IR
XHERFFIN o

RIIRER
BRMEF YaST 5 Zypper TE—IMHEZIMREEH, IBNE—IFREB: — P EELEFFS
i ( “B17 ) , B—ERERERNE ( ‘B ) . IRRETARFEENRSAAN,
REBMSATIENEE (important=yes). [HEVREBZBEMMR. FIANERLT, 2FE=
IEHPNEERBHSEIHD “E@” RE (BEBERE) . REREBRIANBRRS.

ERRE

S—ITRARRRXAZE ( “F" ) o IBRBRZEMER. BRABRT, aFRE&E
TTEERBNSETT B8 RE (BERERR) . EERERANBARS.
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10.1.3  MIRERHHEFHE R
HTFSMARMERE, SLEARTEHRERRBZN UTFHRERTHBIFEER:

/boot/grub2/i1386-pc. /boot/grub2/x86 64-efi. /boot/grub2/powerpc-
ieeel275. /boot/grub2/s390x-emu
FEELEIRE ISMHAEFEE. TEVIENEREFEMETREER. IR TBRALIF AMD64/
Intel 64 i+ EH L, FERIMERSHIUTF IBM POWER A IBM Z £,

/home
WMRMIZIHNDXHEE /home , B ZERHBRURERIRIY A4 TIEERX

/opt
BE=AFMBERET /opt To HRLLBERENTHLEERRNEEXLENRAER,

/srv

B & Web # FTP kS5 250YEE. HHRIEBEREN T HLEERIR A EHIEER

/tmp
B IR X HNEFRIAE B RESHRERTEEZI

/usr/local
EFILRERGENAIILE R, RASEZE RHERRURTERIRITEHX LR IR
oz

/var
IHERESTFZTEXH (B1FAE. 8NERF. /var/opt FRE=A~Mm) , =M
MG SIBENIVAMIE, Flt, SIBIFERN T MRBRHIBRFIE X LT SR,
BEZA “GANEH” ,

10.1.4 HEX®RE

SUSE Linux Enterprise Server BT NG EE I ZHEMNERE, EEaSHERBR. Fd,
EA LRIEE CNFEN IR B RIBUREFERENE N A EHTEIE.,
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10.14.1 ZER/ERRE
XEFRBRE (iEdk, RE. B12) HANSMERNRR,

2 B/ R RArE&iREg
JBA: snapper -c root set-config "TIMELINE_ CREATE=yes"

¥HM: snapper -c root set-config "TIMELINE_CREATE=no"
£/ YaST OS RE % (BUAN) B, KEENEILRE (BXHRARIN)

2 H/BRRERE
BR: REHHE snapper-zypp-plugin

2. % snapper-zypp-plugin B4
LEERBIEINA B RS,

2R/ BRERRE
BA: £ /etc/sysconfig/yast2 #4§ USE SNAPPER iREHN yeso,

BH. £ /etc/sysconfig/yast2 ¥ USE SNAPPER €& no,
EERBRIAABRRS.

10.1.4.2 IEHILERE

/8 YaST & Zypper R HEBIFREIERIREB=E snapper-zypp-plugin #{TRIE, fA]
BY IR IRERH XML BCEXXHF /etc/snapper/zypp-plugin.conf EX. FIABERT, &X

AN RFRR

1 <?xml version="1.0" encoding="utf-8"7>

2 <snapper-zypp-plugin-conf>

3 <solvables>

<solvable match="w"@ important="true" @>kernel-*@</solvable>
<solvable match="w" important="true">dracut</solvable>
<solvable match="w" important="true">glibc</solvable>
<solvable match="w" important="true">systemd*</solvable>

<solvable match="w" important="true">udev</solvable>

© 00 N o U b»

<solvable match="w">*</solvable>@
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10 </solvables>
11 </snapper-zypp-plugin-conf>

@ match BMEXRHER Unix SMEXIEEVBECST (w) B2 Python IEMZRIAT (re)o

® NRITEIEERMHEMEXMNAREEARICH important (FIMIAZEHEE) , MIREH
2FRIEH important,

© BTLERNHEZMNIREE, BIE natch BEMIRE, BHRERORESWBEIT NG
BRERFREENRER, WREELEZRL kernel - FANFABERHEE,

0 ITEEHLEMBERGE,

EXENREBEET, RBERETHRHE, MICNEREX (5917) . MIRMFIEH important

BIAZ. dracut. glibc. systemd 3 udev X BE R, REIFHEIRIEA important (5 4

1T 817) o FRIEMNESHITIT(E,

BERAEMN, aBFRZANEEDS XML EFRNAUEEER, 26RiE, MRFEFERA

EERLENGEREIRREY, rTLUESE 91T 3.

1 <?xml version="1.0" encoding="utf-8"7?>
2 <snapper-zypp-plugin-conf>
3 <solvables>

<solvable match="w" important="true">kernel-*</solvable>

w

<solvable match="w" important="true">dracut</solvable>
w" important="true">glibc</solvable>
w

<solvable match="w" important="true">systemd*</solvable>

4
5
6 <solvable match="w"
7
8 <solvable match="w" important="true">udev</solvable>
9

<!-- <solvable match="w">*</solvable> -->
10 </solvables>
11 </snapper-zypp-plugin-conf>

10.1.4.3 GIENEZHFE

RATHHE / BRTOIBEMNTE, HKkAEHZE, LEFERMNRERHR, TI7ENE
REBPOIRLETSE, ANERRZE, BB EBMRIRE.,

SUSE Linux Enterprise Server LERET /@/ &, R FERIEXKAFE (Fid /opt. /
srv. /home %) BMIRER, EOIBRNAAFEINTAHFEBEEEXMIBIRXER
SZihelE,
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Ak, WETU TS, FERFIHR, M /dev/sda2 BIET—NFE /usr/

important,

> sudo mount /dev/sda2 -o subvol=@ /mnt
> sudo btrfs subvolume create /mnt/usr/important
> sudo umount /mnt

/etc/fstab HBUENINEIEMTF:

/dev/sda2 /usr/important btrfs subvol=@/usr/important 0 0

() =7 ZASARES (cow)
FERRBEELEFT NG, FINEIMEREEMREG. BBEXHFHEEX . IRE
X, AEENIEZERAENNEFIThEE, UREFIHEIR, Al /etc/fstab FEA
nodatacow HEFHHATRLIMLELER]:

/dev/sda2 /usr/important btrfs nodatacow,subvol=@/usr/important 0 0

HE, BENRINXHRERZERSANNESIIIEE, 1B5FEA®GS chattr +C PATH,

10.1.4.4 = RIGF

B S ARETE. ATHEBESEERMSRASHY, BNRESEHMR. RS
R, BRERS 10 M EENRERBSEERE, URES 10 MHBHRERRSEER
o INRXLERI b ANSIEBERX RN 50%, BBREARE, RABERE
MRE 4 MEERRM 2 M EERR.
BRNAERXLEIIES, BBEE 10517 “EEAFLE

10.1.45 7EfEEERERN LVM & LERRE

FBRTT1E Btrfs XHHERS EOERMRBZIN, Snapper iBZIFTE XFS. Ext4 5§ Ext3 FE LA
ALE WM E (FZIFEEN LM S LEERE) LeIRRE, X VM EHFHERMIRER
S, BEE (HEEHE) ,FI0E “EXHXER" %1027 “LWWMEE” .
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EEF5EECER LVM & EEMA Snapper, BEAHBIZE Snapper B&. 7 LM £, FEREA
--fstype=lvm(FILESYSTEM) 8EXMH RS, FILESYSTEM HNBEREN ext3. etxd ;|

xfso fl:

> sudo snapper -c lvm create-config --fstype="1lvm(xfs)" /thin lvm

ERILUEIREE 10511 "EEIEEE" RHNBRIEZZRAZILESE,

10.2 &R Snapper #i$HE X

SUSE Linux Enterprise Server £8 Snapper &I ECE, IR EE zypper # YaST Fff
MEVERR, ELIULINEE, 1B Snapper #HITECE, ILEESRIETIT zypper # YaST sifge!
BE— RIS, S eI LR Snapper RIS HEIMUREIEAN RS X . BEXIILEN,
FEMRDXBARELRE — BXAT, ES0E 101417 “BH/ERRE .
INBERT, LRNBEMRBHNBRSXMEFEHIEE, ER2EHX /home FHMDXERK
REZ, EEILICIEBEEXEE,

O == WHERSERMLLER

B REB RIS SRR, WIENE, Snapper FILMERMTEL RREIRIIER

HHE
FN T X PR HHERE, RESWHMRIBHATILR, FRERMREZE
Bl BB TR AR AR B IR E B o

[EiR
TEWNEE 1037 “EdMRESISHRATARZER" FRREITERE, RAR
BNCIRRERISEPRZS,

HEHERREY, ATLUBREBSIMA RFHAITILR. MRILREMEFTE KET UM, B
LERZMERT2EE, BE, EREWERS 1037 "B NRES|ISHNITRS
ER" BB EEITER, HALCREERNEEER, MAZRAUEHITEIRAES
E S
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Lo MR
TE IR IRIRAY H 2B REM R EIE—EUE R, SNRERIZRBHENEARE XX (I
NEERE) , BRBEXHRITFHEANRTE, MEREXHSFEEF, i, BERS
Xt (Blg0 /etc/mtab) REMNFEMERN, HENBNEREAFATEEEN
XHERHEERBTIR. JMELELRVFFREERSHX MG,

10.2.1 #UH YaST # Zypper X

NRELRENER Btrfs IBRSDKX, WEBEILE Snapper (R FRECE, AIUENR YaST
5% Zypper FfiEYEER) . BRIBEH YaST {RIRTK Zypper FHSET, BIEFNMRER: BIBIRIE
REHZ BFIXHRFREN “GIRR” UNKERERTERZEREH “FHRE”

&R LAfEF YaST Snapper #2328 snapper s<{fTTH, BIM “FIRIR” MEXHREHE
YaST &% Zypper FrfE9E R, Ea] UERZ T ALLBOXHKIREE, UEBFTR T WL H.
TE e L B R4 kA 2 BN ES (diff)o

1312 10.1 : M YAST (REZIZEFIZIR B SHEDY
1. M YaST Ry ELfhERY eR@iT i\ yast2 snapper REE) Snapper &R,
2. BB LEIEEEIRENIR. BRIEFIRIMBESH Snapper Bic &, SNEHREMILIEE,

3. MFIRAIEFFIERIBI, YaST #l Zypper (REXMEEFa1E5RE, F1#EESH, YaST
TRERFR A zypp(y2base) ; Zypper REB¥RA zypp (zypper) o
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Rz »

LaikE

ID HE FiaRAH SEREH itk RAFR8E

il B 2022-06-22 03:50:18 first root filesystem

2 = 2022-06-22 04:16:40 after installation important=yes

48&5 FIEHEHE 2022-06-22 04:25:50 2022-06-22 04:29:20 vyast repositories

386 HIREBHIGHRE 2022-06-22 04:25:48 2022-06-22 04:29:37 yast sw_single

7&8 FihEEIGHE 2022-06-22 04:29:39 2022-06-22 04:30:34 yast repositories

10& 1 BREBHIGHRE 2022-06-22 04:31:26 2022-06-22 04:31:30 zypp(ruby.ruby2.5) important=no
9&12 JIHREHNGHE 2022-06-22 04:30:36 2022-06-22 04:33:00 yast sw_single

14 &15 BREBHIGHRE 2022-06-22 04:33:29 2022-06-22 04:33:35 zypp(ruby.ruby2.5) important=no
13&16 RIREEFIGHREE 2022-06-22 04:33:02 2022-06-22 04:33:40 yast sw_single

18 &19 RREBHIGHRE 2022-06-22 04:34:05 2022-06-22 04:34:13 zypp(ruby.ruby2.5) important=no
17 & 20 RIREEFIGHREE 2022-06-22 04:33:42 2022-06-22 04:34:42 yast sw_single

21822 HitREBHIGHRE 2022-06-22 04:34:44 2022-06-22 04:42:34 yast lan

23 & 24 FIREEHIGHER 2022-06-22 04:42:40 2022-06-22 04:49:16 yast ntp-client

25 BiTRER 2022-06-22 04:49:23 yast snapper

| BAEH || aEm | eEM || BEO || BFER |
| e | | 2@ |

4, BHETEN, TA—ITXHFIRETHKIREBZERES.

MEE PRI
/ zypp(y2base)
11214 HEVE— T EERYAE: 2016-08-08 17:20:59
U ::[L'b TEENE = MREBEEE] 2016-08-08 17:21:37
- |:I| rpm
|_| Basenames

Conflictname
Dirnames
Group
Installtid
Name
Packages
Providename
Requirename
Shalheader
Sigmd5
= [ zypp

"] Autolnstalled

H=H) | mE© || mEas

5. EEXMYIR. BERTRXHHIRIGRAZER “ER" , BMIIRFEFIZ
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EERERELA »

I yast repositories

S PRIUE—MRRE0EE): 2022-06-212223:52
RENE—TMRRARE): 2022-06-2122:24:22

* ERE—TMRSE-TMRBZENER
ERE—TRESUNRAZANER
O RRE- MRS LHRGZENER

MXHREREN,

--- /.snapshots/3/snapshot/etc/fstab 2022-06-21 22:2:

@@ -9,4 +9,4 @@
UUID=77al89f@-bed1-4498-a2c2-64bd25bfb777 /boot/grub/grub.
UUID=bdfd7604-d8a9-4458-9dda-3eac998a4884 swap
UUID=77al89f0-bed1-4498-a2c2-64bd25bfb777 /.snapshot
-UUID=1c75cle@-fbfl-4abc-a592-f5e08a5a71f1 /home

|ME—TMREBREE) || AEZTMREBEED

#EIH) Q) | REEET

6. BME—THZIXM, FEIDEENHNEEEEFERIXHHER. BHIMELE
E, REREHEURINZIEE

IEEREXH

RMRER 33" B X 23 i

Mvar/lib/samba/private/msg.sock/9228
/var/lib/samba/private/msg.sock/9239
/var/lib/samba/usershares

SRR DA B S S R,
BRI R,
ETHE?

L &N || 2w |

BMER—XH, BREGHIMUBEEXHNERME. BHEMNE—TRERE, AR
BEEZF U

141 H#OH YaST # Zypper B4 SLES 15 SP5



1372 10.2 : {EM snapper L ER

1. 517 snapper list -t pre-post 3X7§ YaST 5 Zypper [REREVFIR, TE1EHSI
f1, YaST tREB#RA yast MODULE NAME ; Zypper REBERA zypp (zypper) o

> sudo snapper list -t pre-post

Pre # | Post # | Pre Date Post Date Description
______ T T
311 312 Tue 06 May 2018 14:05:46 CEST | Tue 06 May 2018 14:05:52 CEST | zypp(y2base
340 341 zypp(zypper
342 343 Wed 07 May 2018 16:20:38 CEST | Wed 07 May 2018 16:20:42 CEST | zypp(y2base

zypp(zypper

=
(0]
a
=}
~
=
@
<
N
5]
=
<)
=
o
=
v
=
S}
=)
m
wn
=
- — — — — 3 —
=
(0]
a
[}
~
=
@
<
N
[S)
=
(<5}
=
o
=
v
=
o
o
m
wn
=
N T

| |
| |
| |
344 | 345 | Wed 07 May 2018 16:21:23 CEST
| |
| |
| |

346 347 Wed 07 May 2018 16:41:06 CEST | Wed 07 May 2018 16:41:10 CEST | zypp(y2base
348 349 Wed 07 May 2018 16:44:50 CEST | Wed 07 May 2018 16:44:53 CEST | zypp(y2base
350 351 Wed 07 May 2018 16:46:27 CEST | Wed 07 May 2018 16:46:38 CEST | zypp(y2base

2. FHRUTHSHRERBRUEER AR snapper status PRE..POST., X#&RA
BEETERZL cFie. AT XHESL + 518, BBRT XS - F718.

> sudo snapper status 350..351

+.... /usr/share/doc/packages/mikachan-fonts

+.o.... /usr/share/doc/packages/mikachan-fonts/COPYING
+.o.. /usr/share/doc/packages/mikachan-fonts/dl.html
Covnn. /usr/share/fonts/truetype/fonts.dir

Covunn /usr/share/fonts/truetype/fonts.scale

+..... /usr/share/fonts/truetype/&HbE%» A-p.ttf
+.o0. /usr/share/fonts/truetype/#H 6% A-pb.ttf
+.o... /usr/share/fonts/truetype/&h 5 » A-ps.ttf
+oa /usr/share/fonts/truetype/#&H5E » A ttf

Covunn /var/cache/fontconfig/7ef2298fded4lccbeeb7af42e48b7d293-
x86 64.cache-4

Covn.. /var/lib/rpm/Basenames

Covnnn /var/lib/rpm/Dirnames

[ /var/1lib/rpm/Group

Co'vnn. /var/lib/rpm/Installtid

Covnnn /var/1lib/rpm/Name

Covunn /var/lib/rpm/Packages

Covunn /var/1lib/rpm/Providename

Covnn. /var/lib/rpm/Requirename

Covunn /var/lib/rpm/Shalheader

Covun. /var/1lib/rpm/Sigmd5
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3. EETHREXHMNES, 51T snapper diff PRE..POST FILENAME ., WIRAIEE
FILENAME , BB TRFrEXHENES,

> sudo snapper diff 350..351 /usr/share/fonts/truetype/fonts.scale
--- /.snapshots/350/snapshot/usr/share/fonts/truetype/fonts.scale
2014-04-23 15:58:57.000000000 +0200
+++ /.snapshots/351/snapshot/usr/share/fonts/truetype/fonts.scale
2014-05-07 16:46:31.000000000 +0200
@ -1,4 +1,4 @@
-1174
+1486
ds=y:ai=0.2:luximr.ttf -b&h-luxi mono-bold-i-normal--0-0-0-0-c-0-
15010646-1
ds=y:ai=0.2:luximr.ttf -b&h-luxi mono-bold-i-normal--0-0-0-0-c-0-i508859-1
[...]

4, BEME—KEZ MY, 15517 snapper -v undochange PRE..POST FILENAMES,
NERAFIEE FILENAMES , BRMEFEEEXRNXH.

> sudo snapper -v undochange 350..351
create:0 modify:13 delete:7
undoing change...
deleting /usr/share/doc/packages/mikachan-fonts
deleting /usr/share/doc/packages/mikachan-fonts/COPYING
deleting /usr/share/doc/packages/mikachan-fonts/dl.html
deleting /usr/share/fonts/truetype/&hsEp A-p.ttf
deleting /usr/share/fonts/truetype/&H5E » A-pb.ttf
deleting /usr/share/fonts/truetype/&H5E» A-ps.ttf
deleting /usr/share/fonts/truetype/#H5E » A ttf
modifying /usr/share/fonts/truetype/fonts.dir
modifying /usr/share/fonts/truetype/fonts.scale
modifying /var/cache/fontconfig/7ef2298fde4lccbeeb7at42e48b7d293-
x86 64.cache-4
modifying /var/lib/rpm/Basenames
modifying /var/lib/rpm/Dirnames
modifying /var/lib/rpm/Group
modifying /var/lib/rpm/Installtid

modifying /var/lib/rpm/Name
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modifying /var/lib/rpm/Packages
modifying /var/lib/rpm/Providename
modifying /var/lib/rpm/Requirename
modifying /var/lib/rpm/Shalheader
modifying /var/lib/rpm/Sigmd5
undoing change done

— |:| ff_'\_}_ﬁﬁ)il //J\\j]l]:.l:glgﬂz

BINAEER Snapper B3 HEEMN AN REERFR AN, ERAREBHHR T —&H
R, XHRFZPREEETRFPIXHS. NREACHRAFL D SIEHAR, ZAF
RURFERFPIX . Eit, BZU2 ISR YaST AP FABEETARRBBREF.

10.2.2 A Snapper & X4

PRT REEFMBEIRREBZIM, Snapper R=BIERYEILIRER, SR UFERAXLEEHIRBEREIS
PIBRAI S BRI — MRS, BB LUER Snapper FUZE R INRERIAE £ 5 1B 8] R Fr ik

HIEER.

RRXHRET FRUINER FASERIRBIAIL FE5 7 X EHEIBERIE M. Flt, EM

FEHRERXMY, vIANBENEMEIZIRIBI /home SIS Snapper BLB. BXiE

S, BBRE 1057 “GIEHECL Snapper iLE” o

5 MEXHFSRIRIELE

MIESCHRSE (B Snapper BYIRRREEN) EMMHRBARTFHITRSEIR, #TI%
EFREY, BIEMIREEIS, KAEBRTER. BXFAES, BN E 1035 B
MRS SRATRAER

WIS RSRIBERFIA X (ITFXRFE) HalLUARIEIAREN, BRI
o EALREBDXS, FIMIRE /etc BRPUWENMEEXS, EFGERERED
FREIRR BB 1

LEBRBINE X MRS R ST LB IR IR
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332 10.3 : fEF YAST SNAPPER &1 5 214
1. M YaST Ry ELfhERY ek @i\ yast2 snapper REE) Snapper iR,
2. AEEMNPIEFREBN SIS,

3. EEFERTMEXMHHBEAIRE, HiEFEETREN, ELREBrERNE—, #R
ySLRIEIES

4, PEXHBMXBEFEREX S RASETRBRANLFIRARZEBNER. WEERE
EREREME R IBNBIRERIPTE XFHRITILRF,

5. BEMERE, AREEHEUMIANZEE
i312 10.4 : {#H snapper <R E X
1. EBITUTHLRERFEREN—RTIBTEILIRE:

> sudo snapper -c CONFIG list -t single | grep timeline

CONFIG FEEB#HNMEM Snapper B2E. A snapper list-configs mJER%I
o

2. ETU T SRETIEERRHP L EERN—RTIXH:
> sudo snapper -c CONFIG status SNAPSHOT ID..0
¥ SNAPSHOT ID #FHifANEERTIME X IFEIIRIREY 1D,
3. (ANik) BT T a5 H SR RAS REBR X ASHNES
> sudo snapper -c CONFIG diff SNAPSHOT ID..0 FILE NAME
MBRFIEE <FILE NAME> , BB TRAEXHFNER,
4, EME—NHEIXMH, BIETT
> sudo snapper -c CONFIG -v undochange SNAPSHOT ID..0 FILENAME1 FILENAME2

MR SBEREEXHR, WamhEFMEEERNX Mo
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10.3 BT MIREBE| SRMITRAEER

SUSE Linux Enterprise Server E8 &8 GRUB 2 hRZsE] LM Btrfs RE&#1T5|S, 5 Snapper
HEIRINEENEL S, MEEMERERIZFNRES. REFXEAIA Snapper B2E ( root ) SIEAYIR
BAA5|R.

O == RS
M SUSE Linux Enterprise Server 15 SP5 F7H1a, REFERSXHRINFERERESL
HNERT, IZFHRRER,

SIRRIEET, REAESHXGRGEBIIEHARBRE; NRIBHHERIFIEEMXX &R
SMB D ZMBAREIRES, HERTUENR.

O == BEERSTRMLER

BT IREBR VRS LR, HKAENE, Snapper AJLIMEFRFHSE 2 R EIRIIBH

HUHE
FEUNEE 10.2715 “fEF Snapper HIsHELL” FFTREHENY, KA MR
BHITLLER, FERRM MR ZBIRNER. @ XM75 TR LR EE A RFmERY
XfFo

[E:R
T T XFARHITEIREY, RASEENENRBREAVAS,

BEMEIS | FIREBHITELR, IUHREUTER, HITRINREN, RESHITHENINRE,
MAS| SRBIITEIRHER
o IRXHRGXIZE Btrise FZHFM LVM HIRIES|Fo

o RXHRZLTEREMEE. BNDEMBENFEL, /srv FREHHEFHVER (B0
%£10.1.37 “MRIEFHIRVER" REGEEIIR) JUMUTFERMND XK.

° RENEEBMEHRERNS|ISFMBEFHITSR.
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BEMEIS | FIREBHITELR, BHITULTRIE:

1. 5|R&%, E5|SRBEPEREAS|ISRE, AEERES|ISHRE, RESZBRRIRFM
i&:EtUE__;ﬂJHjo

2. BRARG, (FARERE—YVIEITER. 515, ELENREBESNEMERHTEIZ
B EAEMBERPBIETIEE T —IERT ARSI =ER.

3. IRIEERSENITEIR, EFT—TEFE:

a. IRENEN SIPRTHRGHRITER, BEFISENSTNRGNRT. G, &
BRLNERSZ—TRE, NEETIERT.

b. 2H1TEIR, BE1T
> sudo snapper rollback

ARES|F. E3ISRERL, EFRANNGIRIUES I SEMERNRS. REH
ZEERLERAX G RICRESHRR, RN FERBIRNEHIIRTRE. X
FAER, BBRE 10317 “EIRERE" o

B -d EBURINRERRYIRBIEE SR, flan:

New file system root since rollback on DATE TIME

O 27 ERISEHRERS
MNRLZEHERZARE, BEVIBRARELERNCIEBYIIEA S| SIRE, RS LS
25| S RBIRE FHZIRTS. ZRIEE@E after installation i%BRIR%.

FHAM RS BRI EEMAHITRAAARN, LROIRAISISRE FHRERZAR
B o

10.3.1 [ER/EHVIREE

FEHITERZ A, BREBEESTHXAHRERNRE, RRIRAS5|IBERRPMERNRR
B9 1D,
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FF@EIEREIZERNRE, H Cleanup BHERESIEN number, ALk, BEIRREBESERE
KWENRBHEE MR, BX4AT, BEEE 1077 “REMNEEE , IRREESE
BHIE, BERASKFRREBZ I MNREBPIZEEEE.

10.3.1.1 [ER{REERHG
BN, HESFREZE, RS LEELU T ANIRE:

# snapper --iso list

Type | # | | Cleanup | Description | Userdata
------- i N e e R L L R
single | 0 | | | current |

single | 1 | | | first root filesystem |

single | 2 | | number | after installation | important=yes

iz1T sudo snapper rollback Z/5, B=tIZIRR 3, EBERTERIIRAANRS, 1R
R 4 BHHRIA Btrfs 75, EERESISZENRS,

# snapper --iso list

Type | # | | Cleanup | Description | Userdata
------- +---+ T e e L LT
single | 0 | | | current |

single | 1 | | number | first root filesystem |

single | 2 | | number | after installation | important=yes
single | 3 | | number | rollback backup of #1 | important=yes
single | 4 | | | |

10.3.2  piE) AR IRIES | FI0

BEMNRIESIS, BESISHBENFHERMRENREBENS I SNEREF. — N RFESTH,
FILFRAE RIS SRR, SIERVIRESITERRIE, RIBVRRYIEREE. €8 « M« |
A, AR Enter FUEETERRER. MEISREFEFRBAIINES|IFiHEN, MEFTHIE
TERIBBYS | SMEHIZFo
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SUSE

SLES15-5P4 (5.14.21-150400,19,2022-05-03T11:50,pre,yas
SLES15-5P4 (5.14.21-150400,19,2022-05-03T11:50,post,zy
SLES515-SP4 {5.14.21-150400,19,2022-05-03T11:50,pre, 2y}

SLES515-SP4 {5.14.21-150400,19,2022-05-03T11:49,post, v

10.1: 3|SFM#IERF: RER

& BRiFiAfER UEFI M Btrfs (REBS| S Xen

BXBEZIEFMAEE, 8 Mhttps://www.suse.com/support/kb/doc/?
id=000020602 7,

S SMEFRF RS MREBIER M A S EERIRRR R R

[*1 @0S® (KERNEL® ,DATE@®TTIME@® ,DESCRIPTION® )

WMRREBIRICA important , ZTUSIRE *,

IRERFITZ,

XA YYYY-MM-DD #&z(89H HA.

KA HH:MM #&zCaYETEl,

tFEEERBIHA, X TFIEEIRE, XZEMFAED - -description gIENF
e, HEEXFHE (FENIETR: A5ISNERFREINSEEEXIRH) . XFE
SHEERAVIRER, XZ2IABMIE, HW zypp(zypper) ¢ yast sw single., &M
VAR REtREMT, BAUSISRENA/NNE.

©@ ® 6 00 O
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©) B7: H3ISMBIEFRIBIHRE B X5
AL REBRIBAF PR EAF R EBIRNBENFRHR. §li0, WREsheIE5R
BARBEIR IR S BUHER, EAPIREMIREAXEK, XMEEE+IER. ENIRE
NUMBER i&BBENXFFFER STRING , EFERAUTHS:

> sudo snapper modify --userdata "bootloader=STRING" NUMBER

WA KEARNEY 25 MFF, B NNWERNRBEE LTSI SRR LEEET.

10.3.3  [R!
REJBESMT LM RARIR, BIEENDRAME SR RRR T2 ERIRE.

10.3.3.1 MIRERHHEFHE R

BXHRFARBHIEEMEER. BERE 10137 “MNREFHEFRHNER THRIFENE
BEHRE. ERAL, XEERPBEAHAFTZME, WS T LUTRE.

MITEIRE, M= RMNE=ARErIESTEER
DR AN~ @ —E D BIRREEMNREBFHIERNFE (10 /opt) L, ¥5
—HNBIELETRBEREANFEL, BRGE, XENAREFMMIN~mEI8eET
B EERILIRE, FBEEMREXNARERMINS @

X{#ihia)ia) R
MREANNARFERBANISFIARZEER T XHENRN/HFAEN, BIRE, &NAE
FRIRETEIFRIXEX . BERIREEERR MBI R /SFE.

FRENBUERT
NRARS BN ARFERBHNAMAR ZEEL 7 HAVEIERT, ORE, ZNARERE
RETC RIRENZ RZMMAVERIE X (o

BESTHBMBENTFE
/srv XtFRFER R B E BN HE. EIRAUEZSBAEL. FlW, LR PHP
AR ZASE] B2 S 2 Web PRS588RY PHP BIZS#R BT
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PR
NREIRIFEMRZTRRIFT AR, XERAFPERERARESER LFHAERHIEH
F=MbR. NREREERAR ID IRHAR, ZAPEIHARRAFPIIXHE. EHfER
find ZRMT BLFIHMIBRANILAIS o

10.3.3.2  A[ELR5|IFMNEHIZR R

TAERLIRSISMERRER, RASISMEEFNRE ‘MR LIRS, 7£#1T /boot [EIR
B A RIEX — o

10.4 AR EBRFEHA Snapper

ERIAARAFE /home BREBARER, UERUTLBEEMSZRE:
* "B UEESCHIREMEIR,
o RGRF, HINBREFLREXH. XESFHIERIZANHIEE. RANNEEER,
e Samba 5F B RM Btrfs Fis#HTHE,

S1MHAFPNERERE /home B Btrfs ¥, ERIUFHEERR (FSIE 10437 “Fof
ERFEFPRE" ) , EEEENSNEFER pam_snapper., pam_snapper B4E

BF &% pam snapper.so {ZERMEENTEFMZA, XLERIRMATT BB MEEE

Snapper,

pam_snapper 125 useradd @<, BN HIIEEIR (PAM) & Snapper 9% . #A
INERT, ESTRARERIEENGIERE; SRLEAFRERK—EBNEIRELFERRSE
BY, EX=t/EETFYEIRER, EoJLUIEREM Snapper i LB E G ENEFIAE,

10.4.1 %% pam_snapper MEIZERAF
S ESBH7 £ 26 Btrfs iLAH /home BREESENERF BTG, RE

pam_snapper:

# zypper in pam_snapper
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BTE—1THRME /etc/pam.d/common-session HA:

session optional pam snapper.so

fF /usr/lib/pam_snapper/pam_snapper_useradd.sh HZS/ZFAFMNEER, %
BIAZNASHITIRIBIT. 1EHRERIZS, % DRYRUN=1 E DRYRUN=0, I7E, EEAILLEY
BWAR:

# /usr/lib/pam_snapper/pam_snapper_useradd.sh \
username group passwd=password

Create subvolume '/home/username’

useradd: warning: the home directory already exists.
Not copying any file from skel directory into it.

BREaXEREY, /etc/skel FHXHRB2EHEIEEE R, FIHER Snapper itE, MK
REGELERFPNEE:

# snapper list --all

Config: home username, subvolume: /home/username

Type | # | Pre # | Date | User | Cleanup | Description | Userdata
------- R e e S e e e s

single | 0 | | | root | | current |

—EBtEdfE, tHEEPRRIERRRYIR, BRI UERINE Snapper s S HH#ITEE,

10.4.2 EBHERF

f£F /usr/lib/pam_snapper/pam_snapper_userdel.sh BIE&XEPREF, ZHIEARIAS
PITIRNIETT, AYmIEMIZAS, R DRYRUN=1 E24/9 DRYRUN=0, LtIR(EEERRFP. AFPHE
F%. SnappericE, H=MERFIGIRER,

# /usr/lib/pam snapper/pam snapper userdel.sh username

1043 FolEAEBERFHVIRE

M Snapper FangERAF EBRNFTEUT. /home #7004 Btrfs 18X, HEBRIEKEIZE
FAF.
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# btrfs subvol create /home/username
# snapper -c home username create-config /home/username
# sed -i -e "s/ALLOW USERS=\"\"/ALLOW USERS=\"username\"/g" \

/etc/snapper/configs/home username
# yast users add username=username home=/home/username password=password

# chown username.group /home/username
# chmod 755 /home/username/.snapshots

10.5 6liEHEEL Snapper BLE

F— MoK Btrfs FEHE—NEHENEREXGHHETENX Snapper WITAA . XLEARE
XHNMIF /etc/snapper/configs/ o

MRBXGERFAEHEKR (KAE 12GB) , RENKEMNMBXGZRS / BRARE, HEH
BIANBRESRR N root, ZEERIBIEMEIE YaST & Zypper IREB, BXBINMETIR, ES
W 105117 “BEHE

Q 5: BRARBRAENR/IMEXHRAK
M 1015 “HINEE PR, BRARE, BXHRATREEIINAAEE,
PR SEEURT AR SR R R QNS BRE, BINEIUAT RIS
AIFRLHITRABER.
BUREMEEHEARE, REARNVEHRSAN. B, k% 12 GB,
Bk, X METREEET L, BAIERMRSKHERENIANTE. CIATRER
7 /control.xml SR LU FARIZHME:

<root base size>

<btrfs increase percentage>

ZEBES TENANITESL: ROOT BASE SIZE *(1+
BTRFS INCREASE PERCENTAGE /100)

/g, WEESRIKD. BEERIERXGRAESTE, —KMs, RETREAHIR
BRERHERBIANEDE],
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R LUAMER Btris MINEMEMOXE Btrfs X EHMMEFELIEBCHNEE. EUT
s, BHATEIKE Snapper BicE, AF&EMDEHD /srv/www B Btrfs BYHIIHX
LEEREY Web BRSS 2583,

SIEECES, A LIEIEER snapper , tRAJLUER YaST Snapper 18R, MIXLERIBIRE X
ffo 7£YaST A, BEBEFRENYELE, RANEEEFERALBEFX -c I5E snapper HIED
& (5140 snapper -c myconfig list) o

EQEFHY Snapper B2E, 1HIE1T snapper create-config:

> sudo snapper -c www-data@ create-config /srv/www@®

Q@ EEXHHIRN.
©® ZEMIREBAISIXEL Btrfs FEMERR,

B ERASENIGAE (BXH /etc/snapper/config-templates/default) @I
HMMECE X /etc/snapper/configs/www-data., BXRINAFARERXLEENIES, BS
£%$ 10517 “BENARE

©) 7 EBEHE
HECBEMENABEENE /etc/snapper/config-templates/default, EFERBECH
—ARIAE, BEEAEENE RP IR X HNEIRAGKRBREEHTIAR, EXAXMA
7%, BT create-config S HIERE -t EW:

> sudo snapper -c www-data create-config -t MY DEFAULTS /srv/www

10.5.1 EEIERE

snapper SLEZNFHLHUATEERNGERE, BoldlH. BRXLERE, Il el]
BTHIBRFNE

FIHECE
fF snapper list-configs Fa<uILURENFRIEMNBEE:

> sudo snapper list-configs
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Config | Subvolume

_______ oo
root | /

usr | /usr
local | /local

ERicE
£ snapper -c CONFIG get-config Fa< AL ERIEENEE, B8 CONFIG
B snapper list-configs ERWEERITZ— BXEEXINEZER, 17
BME 105117 “HEHE
ERTIANRE, FIET!

> sudo snapper -c root get-config

5 (=
8 snapper -c CONFIG set-config OPTION=VALUE Fa<rlLUEKEEEERE
FRIEI, 5% CONFIG B#iA snapper list-configs ETRMEBERZNz— BHX
OPTION #1 VALUE BYEIRE(E, ESWE 105117 “EEHE" .

ipRECE
£/ snapper -c CONFIG delete-config Fan< R LUMIERECE., 133 CONFIG &
#9 snapper list-configs ERMIEIERZFRZ—,

10.5.1.1 EE#IE

SNMNCEMEE—RIED, XEXRMAI LB fi I THITEN. TEMFIRIEHT & NED
AT, BEBEXREME, 1EIE1T snapper -¢ CONFIG set-config "KEY=VALUE",

ALLOW GROUPS, ALLOW USERS

BRYTEZEAFERRRBIONE. BXEZESR, BELE 105127 “UZEHEFS0E
F8 Snapper” o
HINMES ",

BACKGROUND_COMPARISON
EXELIZREREERENEG SN ENETIR.
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ZINMEN "yes",

EMPTY *
NEIEREERNRENENERERE . BXFHAEE, B8N £ 10737 “FELE
FHYIRERAT” o

FSTYPE

DX RFARE, FEX,
ZINMEAN "btrfs",

NUMBER _*
EXAIERENERRERERNGER L AXEFAERS, BERE 10717 T5EE
SRR o

QGROUP / SPACE LIMIT
:{__l'EEgﬁng:%/ﬁDDEU/EIE%/io ﬁ;&ﬁéﬂﬁn:u\a 1 % 10.7.5 _'-I:-"_ “ﬁﬂﬂﬁ?ﬁ@ﬂ%ﬁi
SN

SUBVOLUME
DX FEEMRBEVERH R FEKL.
INMER "/

SYNC_ACL
E@APWERER Snapper (BEIE 1051271 “LIEERF S0EH
Snapper” ) , b 1ATEEIE) . snapshot B®, HHEBEEENEFHE, 0
2 SYNC_ACLIREAN yes, Snapper =i@id ACL BrhsF ALLOW_USERS #
ALLOW_GROUPS Iifs R F M X E B R E AR .

EIAMEA "no

TIMELINE CREATE
MRIKEN yes , BE/NHEIE—MER, BXE: yes. noo,
ZAEA "no

TIMELINE_CLEANUP / TIMELINE_LIMIT *
AR EERIBENBER X, BXIFAERS, BENH 10727 “FENEZRE
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10.5.1.2 LIE&ERARF &£ Snapper

FRINBERT, Snapper REEH root BFfEA. BEREBRT, REAFAREEECEIR
BB R R E RIEREEE N

o FEEE /srv/www REBINILEIER
o MEHNBHCOWEBFREMIREBHEAR

ETLYXLERR, ETUSIERFT AR M/SHARE FER Snapper BRE., IEENREFHIEE
BEENFHIARIAERNEY . snapshots BHR. EXMX—=, wEENFEERE SYNC_ACL &N
BN yes,

312 10.5 : iHEHER P AT LAEEA SNAPPER

IR FRFE S REFER root AFPIETT.

1. 90 Snapper BBE R AFE, BNAFPEH EfER Snapper I XHFELIE—D
Snapper Bt&, BXIES, BEWNE 1057 “BIEFHEN Snapper BIBE” o Rfl:

> sudo snapper --config web data create /srv/www

2. 7£ /etc/snapper/configs/CONFIG TeRIEEEEXMH, HH “CONFIG” BEEL—
W$HER -c/--config IEEME (B0 /etc/snapper/configs/web data) o
RIEFEHTHE, BXFAEE, BENE 10517 “EEIEHE"

3. 385 ALLOW USERS #1/3% ALLOW GROUPS BYf&, W5 3IKAAM/HARFIIR. S+
ZBEE[R space 7R, Fla0, ENAF www_admin ZFAR, AHETT:

> sudo snapper -c web data set-config "ALLOW USERS=www admin"
SYNC_ACL="yes"

4, IbEY, FEERAAM () AERILUERIEERN Snapper EBE. ERILUEA list &<
MHEFITN, Fla0:

www_admin:~ > snapper -c web data list
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10.6 FohelZMEERE

Snapper FITHEEH AR FIRIBEC B Boh I BN, EEr UERH ST YasST i
HRFoOIRIREX ( “FIREBMEIRE" ) HE—IRE,

Fi Snapper iFEHMUBRERIT (BXFMER, BEME 1057 “GlEHEN
SnapperfiE” ) » FBAIURAEFEERENDXIESEMIRER. RINERTERRARE
(root). ENEHCHEELIZENEIERE, WEEHEMAFRENERE. £/ YaST HFRIZHIR
ETHIE, HEHRSITEIEE -c (snapper -¢ MYCONFIG COMMAND )o

10.6.1 [REETTENRE

’é’l\’&ﬁ.’éi’sEE'P?&E’E"ZIS%ﬁﬁEE’\JT_z%&?E?EEJZO SRR, BIEBEIEE TR BoUREM
THERERNS. #A snapper list AIBRIMERBRETTE

1

snapper --config home list
FHECE home BYRER, EFIHEIABE (root) BYIRER, 15fEA snapper -c root
list I snapper list,

snapper list -a

FIHFrE I AR ERVIRER,

snapper list -t pre-post
FIEHERIA ( root ) ECERIFRE Bl REBH S IREE X,

snapper list -t single
FIHERIA (root) BBERFRE single XEPIRER,

—IKIRIR AT LAGE AR AT o

PR RERKE, BXRAT, BEBME 106117 “REZEET . FEEBHULEIE.
o RS RENE—RS, TREEMUILHIE,
o BIRIRRS . FEEAENAIRIBIRS. NERTHEERE, FREEMILHIE,
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° HBA: TRERBYIAR,

o APEIRE: ¥ BIHER, ERERES IR “B=E" JIRRIIEEBEXE
#&: reason=testing, project=foo. IFEEWAIHFRHFREIFZHEE
(important=yes) LUIKRFIHGIZIREAF (user=tux).

o FHEEE. RERBEEE, AXAT, BENE 10717 "RENENEE" o

10.6.1.1 [RAEEZEHY
Snapper BEES DB =T ARERBAVIRIR . AIIRER. BRI E—RIR. MYIE L3, X=F¢
REBZEHATRE, (B Snapper W ARRERARERILIES T

pre
BN HRRIRE, 81 pre REMNNF— post RIR, fla0, BFEEIE
YaST/Zypper 1RE&,

post
BEEHNXHRFARE. 81 post REMMF—1 pre 1RE, w0, BFEMEIE
YaST/Zypper 1RE&,

single
MIRVIRER, B0, AFE/EMEIRIRE, ACIRIRBRIOBIALE,

10.6.1.2 BEHX

Snapper REE=MFIEIHREBHNEE, XLEEEZEREN cron Rl HIT. ERILUENX
E7E Snapper BEHFRENARLIMIREE (BX4T, BELE 10517 “EENEH
B )

number
IR R FE—RER I ELET B BR IR R R

timeline
fpREE L —ERIPRRYIARER, ExFREETFTE/N. B8R, SANSEIRE,
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empty-pre-post
BT E R EI R IREE T

10.6.2 GlEERER
EQIRRER, 1B5IE1T snapper create, TETE YaST #R1R Snapper FEEHCIE, AT
/7\/—

RRE T NI MR L1TRIZRIRIR, ASCH>RPAMT4E Snapper BY YaST 5E, EFR#tBIZhEER
[Eo

©) =7 REA
ATETFHEHRERBIAR, BIRRIEEEEXMNHA, EETLLET - -userdata
ETHEE HMES.

snapper create --from 17 --description "with package2"
MIRERIRER (A snapper list REIWREBHESIETE) CIRMIIAVRE (B—X
&) . (XEAT Snapper 0.8.4 1B Shras, )

shapper create --description "Snapshot for week 2 2014"
BIEEERIA (root ) BLERVIIIRER (R—2KEY) HKIMWE. RASEIREBERE, ¥
R BehffliBRIRER,

snapper --config home create --description "Cleanup in ~tux"
A8 home WBEEXRECIEMIIRE (B—X5) HMMRAE, RNEERERER
%, BA=BohfbRIRER,

snapper --config home create --description "Daily data backup" --
cleanup-algorithm timeline>
7% 7 home HIBEXECEGIZBIRITTRIE (R—KE) HWMEE. —BERNEHNEETH
BE| L BIEE A ERISM, ESBMIFRIRER,
snapper create --type pre --print-number --description "Before the
Apache config cleanup" --userdata "important=yes"
Bl pre XENRBHIIERBES., SIZATRE “Za” M “ZE KESHIRE
FRRNBE ML, ZIREBITCHEE,
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shapper create --type post --pre-number 30 --description "After the

Apache config cleanup" --userdata "important=yes"
B2 post FKAAMRER, SIREBHESH 30 B pre HRIREx . BIBBTFRE “2

Al” M ZET ORSHIRIEXFIFENE - ML, HREBIFCHEE.

snapper create --command COMMAND --description "Before and after
COMMAND"
iZ1T COMMAND BifE BTheIZRRERIT, LtxBNETF <17 LIER snapper BSA] o

10.6.3 {ECRIRERITERSE

Snapper A EMERURA. BEREANRBIIAFHE. HTBiEITEAENR, UG
BT AAIMEs LITIECRIRER, £/ YaST SREZLLIRE R,
BEGITLERRR, EREMEHRRES. A snapper list AJLUETRERBRRER

-‘50

YaST #Y Snapper BIREFIHAAEHRIR, MFIRAEF—NMRIR, ARBRHEN

snapper modify --cleanup-algorithm "timeline" 10
EERBRIA (root ) EEEMIEE 10 sKIRIBHITTEIR, BEREIZEN timeline,

snapper --config home modify --description "daily backup" -cleanup-
algorithm "timeline" 120
B8 79 home WBEXEEMNSE 120 KIRBHTTEHIE, KigEHIHBAHEUE I ERIE
Bi%.

Il
El
N

10.6.4 fflFx

EfEF YaST BY Snapper RIRBIFFIRIR, BMIIRFEZFRE, ARREHHIR.

EFRGSITTTAMRRE, SENEHES, 1517 snapper list s ALEREUZES.
EMIFRIRE, 5iz1T snapper delete NUMBER,

AR S RIREINFEIRIR,

161 ECIRER TR SLES 15 SP5



5 Snapper BIBRIREREY, EEAEBTTH Btrfs #EF<EIWERINTIE,. Eit, ATHEZE
WA M SETAMRIER, NREFEEIBFRRIBFERNTEIZENEIHER, BRED - -
sync 5 delete s ${EH,

©) == MRRE
BRMIBR pre REREY, BNMIFRSEIMWAEY post R (RZTFA) o

snapper delete 65
fHBRERIA (root ) BEBERIEE 65 HKIRER,

snapper -c home delete 89 90
BR%E 7 home HWEE XECERIZE 89 HKH5E 90 KRR,

snapper delete --sync 23
IBRERIA (root ) BEERIIRER 23, HERKAZE)IZEIT A,

©) =7 BEERBRAVRE
B, 2| Btrfs (RERTZETE, BAIER/DEE Snapper TTEIER XML X, XMIERERT
TRERFT Snapper Ra] L, BEFohIFEEMIR:

btrfs subvolume delete /.snapshots/SNAPSHOTNUMBER/snapshot
rm -rf /.snapshots/SNAPSHOTNUMBER

() #7: PREBSANHETEES
SNRCEMIFRIRIBLARREER ENZ(E], TS MBRIBIREE, REBERREERK, H
& A= EIR#ER,

WA LGB BER cron (R BEIRIBRIRER. BXAT, BSE % 106127 TFEEE
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10.7 [RERRYETNBIE

R SAMETE, MENENKER, REOANBETEAESIEFEES. AT
2 EM=EF#ER, Snapper 21t 7 BT EMERIBREBHE R, XEEERIEI B IREMYR
SR (BEERBSLERRN) MEFRFR. ErLIEEBRNETHEERENREL,
te5h, SRR LOEREE — MR RIECH, EXREA HANRABETEAR/ )N RFETEH
B EIMERETIRER S R RR KB ERAR RN,

AEEERABERB Snapper iLE, FEWEFENEBMEERER X, EMLEBIMERT
ERRER, BBWIE: o

AINKE (root) EENBEESREUNZHRIREBSERIEXN . BEBECASE - RIRGA

BRZABATERRS,

10.7.1 BEIEESIRE
RSIRE (BIEREBSLEMREN) AEER Snapper BEEERILL TS HITH,

NUMBER CLEANUP
EANZARERRSSBRBUIEE, MREAZESH, NHIRE2HK
#8i¢ NUMBER LIMIT #1/8f NUMBER LIMIT IMPORTANT #EEHIEF LI
NUMBER MIN AGE {5ERIBIPREY, RA=MPRIREX, BRE: yes (B
) . no (Z8A) .

ZIAES "yes" o
BFERH L BEBENRGIHS:

> sudo snapper -c CONFIG set-config "NUMBER CLEANUP=no"

NUMBER LIMIT / NUMBER LIMIT IMPORTANT
EXBRBZIMNEBN/HEELRRBSERREX, MR NUMBER CLEANUP €&
77 "no" , NERESLLBE,
NUMBER LIMIT HYZRIAMEA "2-10", NUMBER LIMIT IMPORTANT BIZRIAEN
"4-10" , ZREEESBRELHIEE RAENRE, MAZERBNXGRATE,. %
HAER=bsEBHR/IMERRER, BIAEIRBINHRSGHRERH,

163 TREBEY B 5 IR SLES 15 SP5



RFENEIREENRAEGS:

> sudo snapper -c CONFIG set-config "NUMBER LIMIT=10"

O == cEESERENLR
MRBRRH<TF (FBNE 10757 “FNEELG=ZE ) , WEBRRSE
ENRIME-RAETEE, 580 2-10, MRZRAEHXZET, WEESRUEEE, 5
10, FNFEERKBHIREEIR,

NUMBER MIN AGE

S

164

E X RIETE BEpMFRAIA R BRI SR/BIIR (IR o REEVNF IS EER
REAZMER, FEXFRREBESZ D,

ERIMEH "1800",

AT ERHIEENRFRS:

> sudo snapper -c CONFIG set-config "NUMBER MIN AGE=864000"

AR PREIFNES IR

RSFIALL 21T NUMBER LIMIT. NUMBER LIMIT IMPORTANT #

NUMBER MIN AGE., RERBFFEEIEZMEA =MBRIEE,

INREFHLEWBRERE NUMBER _LIMIT* FEXHEMNIRER, MAZETIIMEIR, A4
NUMBER MIN AGE i&EJH 0,

TENRFIERTREHE 10 NMEEM 10 MHERE (RILREHAR) WEEE:
NUMBER CLEANUP=yes

NUMBER LIMIT IMPORTANT=10

NUMBER LIMIT=10
NUMBER_MIN_AGE=0

NRFERBEIIFERRARIR, 8% NUMBER_LIMIT* igEH 0, HHA
NUMBER MIN AGE 5%EBYR.

TENRAERT RFRE+RUABRRRIEKE
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NUMBER CLEANUP=yes
NUMBER LIMIT IMPORTANT=0
NUMBER_LIMIT=0
NUMBER MIN AGE=864000

10.7.2 BIEE|E)&(RER
B ia) & RBBAY;EIEA Snapper BRERI LA T BE0TH,

TIMELINE CLEANUP
BARZRANEZIRBIER. NREAZSH, WHREBREGED
TIMELINE LIMIT * (EEAVEFLIAz TIMELINE MIN AGE 1EERIBIFRAY, ISMIERIR
B, BX¥E: yes. no,
EIAES "yes" o
BFEXRFIEEBNROIHS:

> sudo snapper -c¢ CONFIG set-config "TIMELINE CLEANUP=yes"

TIMELINE LIMIT DAILY, TIMELINE LIMIT HOURLY, TIMELINE LIMIT MONTHLY,
TIMELINE LIMIT WEEKLY, TIMELINE LIMIT YEARLY
REBEREEHE, 25U Ko B, BREARAL
FWMAWEGAESA "10", 18 TIMELINE LIMIT WEEKLY BRI, ZBHEINLERN
"0"

TIMELINE_MIN_AGE
RE X RERTE B A iFRRI S MR E RIR/NBIRR (IR R8N
FRAINMER "1800" .

f5110.1 : BYiElkEC & T

TIMELINE CLEANUP="yes"
TIMELINE CREATE="yes"
TIMELINE LIMIT DAILY="7"
TIMELINE LIMIT HOURLY="24"
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TIMELINE LIMIT MONTHLY="12"
TIMELINE LIMIT WEEKLY="4"
TIMELINE LIMIT YEARLY="2"
TIMELINE MIN AGE="1800"

bR FIEC & RE S SRR/ N A AR BB IERYIRER, TIMELINE _MIN AGE #1
TIMELINE LIMIT * $&R&=—iEifd. EATRAFIP, REMFREINR/IMRENRIZE
7930 280 (1800 %) » MABNSE/NCIE—RIREE, FTUMRT AFRERIEAR
B8, WIR TIMELINE LIMIT DAILY &BENIEHE, NRTEREEIRNE KRR,

REBEVIRER

/Y BIRRIERG 24 DRI,
o BXR: RE&E T RRBXREIZHNE MR,

8. RE&E 12 TERERARE—REIENE MR,

i3
il
S

e B & 4 BRNEBRARE—REIBIE MR,

o BF: RERE 2 FRESFEHRE—REIBIEMRE,

nﬂ]
=i

10.7.3 BIELERBIIREXT

9055 10.1.2 75 “IRAEZEEY hRFmR, S HZIETT YaST IRIRSIIT Zypper BY, BB EHRIEIE
— P ETRIE, ERENEIEZE—ERE, MRERHITIEMENR, NWaRRSERREEE
o 7E Snapper BEEFIRE U TSHA BoIMIERILE “=” RERRT:

EMPTY PRE POST CLEANUP
MRIKE N yes , RAE=MbReEIRBERIRE,
ZIAES "yes" o

EMPTY_PRE_POST_MIN_ AGE
E X HI S IREFAE R IRER X 72 B o R 2 B R BB R R AGRI PR (IR ERAD)
FAINMER "1800" .
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10.7.4 BEFNEIERIRER

Snapper KM FRISIENRBIRMHBEXEER L, B2, ErIUEFeENREER
number 8¢ timeline ;SE&E, Lk, ZIRERBMANEFEENFERN “FENY” o AILUTE
BIZRR EOEEIN A RERIEEFER X!

snapper create --description "Test" --cleanup-algorithm number
ABRIA (root) BLECIRMIIIRER (R—EEY) HIBIK number FEEE,

snapper modify --cleanup-algorithm "timeline" 25
fER%TF 25 BEIRIR, H15/k timeline EEEE,

10.7.5 IR ECE S5

BR7 _E3R number #1/3¢ timeline SBIBE AN, Snapper IEZIFECEL, &R LUE X R FRIE S
B ATEIE A, kRS HERZERFHER Snapper BEEEFE X Btrfs F&.

Btrfs BECEURI N R EI 745, MIENAEIRF. BRT R Btrfs Bo&iz I, EAI LR = 8 BC&n
NAZIFFA (B, FH quota &%) o

MRELEHAEIB AT Snapper, N=B&1ERRH<T. IREEEREENENEFE)
B R Snapper B9, NITILUBITIZTT snapper setup-quota RERERF%IE, XEELAR

EMHEE (BEXFMAEERE, BERE 1057 “QIEFHIE Snapper iItE” ) »
BoEnsz 35 H Snapper BRERI LU FSEUTH,

QGROUP
Snapper A Btrfs idzizH, WNRKIKE, 1FIE1T snapper setup-quota., MRE
RE, MMIEEZHE man 8 btrfs-qgroup MIER FARIMEHRITER, EREH
snapper setup-quota ZEM, FNEX

SPACE_LIMIT
AVFRIEERN=ZEIRSE, L1(100%) Ho#HET. BRETENO0E 1 (0.1=
10%, 0.2=20%...) o

FETUTREFMIEREN:
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o QEEEERUEIAE number /3¢ timeline BEEAMFIIE T4 BEBUEECE. WNRKEE
EBERL, WEENREHRE.

o BREEXHHE, Snapper FIREFEHNITHILEE, FIBERNAHNHRS RN
B A SR REBISEBORIN, (N Y =X —15IRER RN, T2 W EEhA AN B
BT RE BYRLI o

o BMEBA TRz, Snapper HIAR RS NUMBER LIMIT* #1 TIMELINE LIMIT*
BEFTIEERENREE, MAZEESBHE. Fib, #iJ9 NUMBER_LIMIT*
TIMELINE LIMIT* #5%ESCEME (MIN-MAX), LAFAERECENRI AL
a0, WNRIZE T NUMBER LIMIT=5-20, Snapper BHiTHE—ILEIE, HEZENR
SIRBHERE 20 . NRX 20 MREZBEBLAEN, Snapper BEFE _RBEEPHIFRRIA
HIIRER, BHEIFSECRS. RABREZRIEIMRE 5 MRER, FEXLERBLEAT 0T
&),

10.8 ERREREARRIE SR8

&

Rat=HRUBXRF AEMETE, FEit, FA du f df SEEGFSTHERESEERAN
=i, MEEBR TR Btrfs LR ETE, SEMES MREBEANIR SHETE
=, MAEREENTIEIE, Snapper 0.6 lIESRASTE Used Space FIRIRESMRIBFER
A EE =S

# snapper--iso list

# | Type | Pre # | Date | User | Used Space | Cleanup |
Description | Userdata
s +ommm - - I +---- - Fommm e Hommmm -
T L T o
0 | single | [ | root | | |
current |
1* | single | | 2019-07-22 13:08:38 | root | 16.00 KiB | | first
root filesystem |
2 | single | | 2019-07-22 14:21:05 | root | 14.23 MiB | number | after
installation | important=yes
3 | pre | | 2019-07-22 14:26:03 | root | 144.00 KiB | number
zypp(zypper) | important=no
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4 | post |
| important=no

3 | 2019-07-22 14:26:

04

36

43

50

22

35

5 | pre | | 2019-07-23 08:19:

zypp(zypper) | important=no

6 | post | 5 | 2019-07-23 08:19:
| important=no

7 | pre | | 2019-07-23 08:20:

sw_single |

8 | pre | | 2019-07-23 08:23:

zypp(ruby. ruby2.5) | important=no

9 | post | 8 | 2019-07-23 08:23:
| important=no

10 | post | 7 | 2019-07-23 08:24:

05

btrfs S<RRMHRIRECATREINS —MILE:

# btrfs ggroup show -p /

ggroupid rfer excl
0/5 16.00KiB 16.00KiB
[...]

0/272 3.09GiB 14.23MiB
0/273 3.11GiB 144.00KiB
0/274 3.11GiB 112.00KiB
0/275 3.11GiB 128.00KiB
0/276 3.11GiB 80.00KiB
0/277 3.11GiB 256.00KiB
0/278 3.11GiB 112.00KiB
0/279 3.12GiB 64 .00KiB
0/280 3.12GiB 16.00KiB
1/0 3.33GiB 222.95MiB

1/0
1/0
1/0
1/0
1/0
1/0
1/0
1/0
1/0

root | 112.00 KiB | number
root | 128.00 KiB | number
root | 80.00 KiB | number
root | 256.00 KiB | number
root | 112.00 KiB | number
root | 64.00 KiB | number
root | 16.00 KiB | number

qgroupid FIETRENFENIRIRS, HiEIk qgroup £&7l/ID HAS.

rfer 3I2RFEPSIHANSIERE,
excl FIERENFEPE S EHIE,
parent FERFHHX ggroup.

169

ERREBERRIR SHEIE]

| yast

SLES 15 SP5



&E—THA 1/0 27X qgroup ATt ELEANTRAS, MREMFFAEFE, BEK
222,95 MiB =i, BITUTBHLERSE M FEXREKAIIRE:

# btrfs subvolume list -st /

ID gen top level path

267 298 266 @/.snapshots/1/snapshot
272 159 266 @/.snapshots/2/snapshot
273 170 266 @/.snapshots/3/snapshot
274 171 266 @/.snapshots/4/snapshot
275 287 266 @/.snapshots/5/snapshot
276 288 266 @/.snapshots/6/snapshot
277 292 266 @/.snapshots/7/snapshot
278 296 266 @/.snapshots/8/snapshot
279 297 266 @/.snapshots/9/snapshot
280 298 266 @/.snapshots/10/snapshot

F— 1T RSEALRIFZ— MRS ESSHRBREARAFE LHNAREHETE. AN TFAE
FENRR, BNFoilkz. EXIFAES, B2 5 10647 "HIERRE" o

10.9 E RS

i|l: 9] Snapper NARER /var/log. /tmp HMEMERPREXR?

B EARISECESHRETRBZIN. $#ANFTIENEEERBENE 10137 Mk
RHRHRHNE R o ATREREMNREBRHRR, BINAZBERET FE.

BRI UM I SMEFRRF S| SIREE?

alle XA, HESEE 1037 “EINRES|SHRIITRALZR

W =

B LARS LE R pR IR ER NS ?

B, Snapper ST LEFahMIBRIRIBRITHEE, RiE, EeI ARG LLERE A B hfiFRiR
B, RAFAFHOIENMREE BB0RE 10627 “QIERE" ) IBKEEEX, K
JEEER - -cleanup-algorithm RiEE. BatIERBIGZ ISR number 3§
timeline B, EM— MRS NMREBERILEIEK, BHRITUTRE:

W=

1. FIHFRERTARER:
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e :
x.
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> sudo snapper list -a
2. iBFEELIERIBRAVIRERER
3. BITU TR ST SUMFERAEIEENEF:
> sudo snapper modify --cleanup-algorithm "" #1 #2 #n

4. BRiE1T snapper list -a KELR, 7 Cleanup 74,
R IE R IZ A=

fAIRbBEIRTEE X Snapper BIIFER?
1EIA1E) Snapper IEDT, MIEA: http://snapper.io/ 7,

7R
AN

fi

fECRBYIRER X
%  SLES15SP5
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11 R KLP B9 LA E4h

A TBRLLEHEA (KLP) AR ARRIE, FHiEfH SLE Live Patching RS HY
fEERAEN,

KLP L& R ESISERINA Linux AZHNRMZEEEN. N RAREMRSRALES
BITEEMET AN, XN TFESXRERAMSLAEE,

A PIRERE 25 AMD64/Intel 64, POWER # IBM Z {A RE5HIHEX,

11.1 RNAZSEEHERMIILE
KLP iR 7 ZIA .

o WTFRRF[HEFRHESHINENARMS, BRAERSHBENRIIRSEXE
2, KLP AJEFEBSRIEHMIER, BT AS SRR ERNER,

o FU T IRSEAFIMNERN AT BIRIEE RS A B E 11T R ERE RIS
SCEHMERN AT E AR = EF AT A RYIE R T B+ RSt

* BT KLP BIFERFEMIGIN—E5, RLLEFLIIFIIEEINERRLERHITE,

11.2 RWiZSEEHERMEIR

NIZTE LA T BRI A S LI BRI G EIRM, ERGESTARREERE, £
ST EAERNM, RSN T 2aRZRG e« THFRERE. 8 TRRELRN
SIS RELBHBTINZIEITIRXER, SE—MEE, LT RGERAS NI

ilifs

O ==: =41 THNEEHRN
ELMTNEEXRRE, FBRAEMNAZEN, GERES5ITEA. AU EL
HTHAERITIEENAZERNES | SR1ATFERRIPRZEER.
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TERR T4 T SRKEH ZENEGER. 8 klp -v patches HLAINEEYR
BHEHELA T FIRRAR) CVE SIRTIBRIGIR S,

———> WIER3

——> WIZEH2

ZTHNES S
B 1
HTELAT
%
|—| B
%: MITELA T
—>  IZE —}
EHO
MTELANT
E#o
MTELHNT
B0
HTELANT
RILEHT 0 —JA

Agia]

A\ 4

BRI UREZSMRENAZRF B REELA T, XERFEFAZFR, ErIUAEEEITH
NIZREBIMBAZR G ERELN T, EIERT, EAUgSKREIESISRSANET. 1TH
7 SLE Live Patching WRAFP BIRZHR AL, RBIERGITHNRAREFETLATEN (BS
ME1151F “NEELAATHRMBE ) .

#E KLP [, STAREMSSMHEELA TR, EL4TAESEREE, mERY
MR AIZARRELA T IMF, XESMFHTHIY initial patches,

11.2.1 ANZSEREFNSEE

SLE Live Patching ROE*NEE &+E SUSE BRIRETD R4St (CVSS; SUSE CVSS #F CVSS
V3.1 RGEFA) TRUERFRESEBIERERXFEM bug BE. EMEARLMS, NETF
EERARIPTE B E R4 T AIREH RIS, Hitk, SUSE REBERBARREMEEE!
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BWZELAM T ER TS ENEERNF, BRiEiE 95% NEREBEE R UTEL T B
R&EHEY. BX CVSS (SUSE CVSS i EM) BNFHER, FEM Common Vulnerability
Scoring System SIG (https://www.first.org/cvss/) @,

11.2.2 AzEENEHRE

KLP 5 K BRI REM 2 B I ERH BV IIRER N E R, XBIRKIARSIAREEREIARE
REFUENERAERTH. SEEMNTUERRER[IEMESR, ENKEZRIFRRK, T
A BRNEFNFF. RECARLERATUEEENRIESN, BREEETRLIR LIS
T, HEBERT, Ree@IRAERIRNAEE.

11.3 £ YaST BUE A SERTZ4h

EHREENRSZ LEBUE KLP, EEEHAEHE Y SLES # SLE Live Patching iTii. 3&AIR] SUSE
Customer Center (https://scc.suse.com/) 2 HEZBITIREIRE, FIREX SLE Live Patching
TTIRIB9ERCRS,

EREENRF _ LBCEAZIEH, BERITUTSE:

1. i&1T yast2 registration m<HBEHIEET E,

2. ERIAY EBYIFRHIERE SUSE Linux Enterprise Live Patching 15, SAFBET—%,
3. WINFRIRRHBRE F—F,

4. HNIEB SLE Live Patching MR H BT T—F,

5. REBELEHENMEENN S, RANZSENEEFELRE Live Patching # SLE
Live Patching Lifecycle Data MHF&EUR—LEHMRMGE, UHEKBIXR,

6. BHETTMRE, XHFSTEENRS LREEMAZILIHENAM. FEKRE*T, LU
R Fr fR BUARRE o
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11.4 Mes<1TAUERIZSERTZ 40

EHCERIZIZAHEX, EEEIMAEEMAI SLES # SLE Live Patching 1T, &A1 SUSE
Customer Center (https://scc.suse.com/) 7 BEEHEEAIITIRBIRE, HIKEX SLES Live
Patching TR EM LD,

1. iz1T sudo SUSEConnect --list-extensions.i&i2{E SLES Live Patching F9tft]]
BB, Thlahal (48R&AR)

$ SUSEConnect --list-extensions

SUSE Linux Enterprise Live Patching 15 SP5 x86 64
Activate with: SUSEConnect -p sle-module-live-patching/15.5/x86 64 \
-r ADDITIONAL REGCODE

2. FERFEMNGSHEE -r LIVE PATCHING REGISTRATION CODE & SLES Live
Patching, 530:

SUSEConnect -p sle-module-live-patching/15.5/x86 64 \
-r LIVE PATCHING REGISTRATION CODE

3. ffF zypper install -t pattern lp_sles < REFMBENREG SR,

Elt, REGETTRSERHERN

FEEHTHERRNT: SRGEREASIONEENRENNIZA UERER, FERTEE
REEENAKREATE, RASEELRZEEGT, ARARSEN eI 2R
BELA TR, ErmRETHE, ARMSHEITRI R,

11.5 #HITHRIZEET RN

NIZELAN T REEMNAREMIEPLEN, BENTHUTLRo
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o MRBAEESITHANIZLE kernel-livepatch-* BHE, NIZEHTERMERN
EAILAER zypper se --details kernel-livepatch-* SRR ELZNRSL L
LT WLERZIBI T RG-S,

° NMRZET kernel-default e, EMEERZRTERSISTRS. NERIE

BETR, EoLIBRIZEH MEMEERTHER. XBILUBIER Zypper FINEHE151
KK, EWATLAGER SUSE Manager iE@@EMAE (FEM Live Patching with SUSE
Manager (https://documentation.suse.com/external-tree/en-us/suma/4.1/suse-

manager/administration/live-patching.html) @) ,

o AILUEA klp status ssREEBIMT. BRELENWT, BE1T klp -v

patches @<,

° JFigfE, Eé’* 355 EIEJ‘E REZTARRGE, BEANEBRE—TREREERT. [
%, BARG LAIRSIRES M ELANTRAE, ERE-ITELHN T IEHEINZTF,

A
=

s BMHELA T BEE initrd F. XRTMREAETEHNESR, RABHNINATE
ZATEE, RILEATEFXAITEM

11.5.1 WEELZAN TR EE

MR lifecycle-data-sle-module-live-patching B&%E, SAEE1T zypper
lifecycle &<, 7EiHAY Package end of support if different from
product ZF53MziZ el LAEEISERT#NT BV B B

BIMEEA T B RERZREGE LR —FRABMIWENER. ErlLUER Maintained kernels,

patch updates and lifecycle (https://www.suse.com/products/live-patching/current-

patches/) 7 TUERIEIEITRIAM AR ER N B, THERETmi Bo
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11.6 ANIZLAHEAMN o) S ie

11.6.1 FohfFEHAT

INRERIMT RABVELAN T AR, AL ERRENELA T REROZRRIRAE. FlZ

WERSFREM B RBAIHRITH T FER. 15ER, ERFEHEFRERNZE SHAZHEIR

RS Re N E R A T EAIIE. IRETHERRZTREMN T ERINEK, 1EEXH SUSE
RAFFER RS H B

B2 11.1: FEPERAT

1. £ klp -v patches s <HAEEEZITRISKET4N T o LA RPM: FFKBYITHERATRL
EERIEEEITRNT . Fla:

RPM: kernel-livepatch-5 3 18-24 29-default-2-2.1.x86 64

EHIPRY 5 3 18-24 29-default ENMEBETEITHRZRE.

2. £/ zypper search -s kernel-livepatch-RUNNING KERNEL VERSION-
default sp<#EFRANT HERIIRAS, &L SREIFTAREERAETIR, 5IE, 81
WESA TG EERITIRIRAS SN 1, ESHEFRA ST HaiRA S HEZTTHR.

3. f£MA zypper in --oldpackage kernel-
livepatch-RUNNING KERNEL VERSION-default=DESIRED VERSION #p<&iLFh
=HIRR A,
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12 AP =[a]scB 4

RNENAAF ia)SEIHEAIEARRIEN A%,

12.1 XTAFP=IESREEZ4

FA P =S [E) SRR &4 (ULP) RISTERRUTEEIEITHHIENER T, BT RAEZEZFER
MEREE, SRUENHTHERRELZLBERERN, ENASNMTE, ERFRSNE
2MRISFIIRE, MAHFERIEXHEIZ,

SKEHMEAMEIEERTEN libpulp M—3HH ulp TAXHIT. libpulp B—1TH
Libpulp.so M ulp Z#BIXXHEMBIMESR, ZZ#HI 4R T ER v SERHME AR N A
S

0O #F
ErarLhE sudo AFILAEEA A WA B13i51T ulp &<, XHETEY sudo
Z1T ulp, EAILIEE root FRIB{TRUHIZEEANATERIE B,

12.1.1 EREH
EFEULP IEEE I, HIUAERNENRK,
o BITUTHSERA LZE ULP:

> sudo zypper in libpulp@ libpulp-tools

o WMITENNEL libpulp.so.0 EZFIBMEBFARERNENZIFNNAER. BXFHAE
B, B80E 12137 “#H libpulp”
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12.1.2 EZHEBE

LAT, 14 glibc # openssl (openssll 1), HEttEaBECITESFLMEN S
BIF. E#U glibc M openssl LE4NT, L% glibc-livepatches # openssl-
livepatches 48

> zypper install glibc-livepatches openssl-livepatches

12.1.3 fEH libpulp
EXMHENNAEFHLEHER, EREETRMNZNAZEFNTIEE 1ibpulp.so.0 FE:

> LD PRELOAD=/usr/1ib64/libpulp.so.0 APPLICATION CMD

12.13.1 HoEEREAILEER
BiEERTAIRAEW, BEANTHS:

> ulp livepatchable PATH TO LIBRARY

12.1.3.2 KE .so XHEENEENT B2

MREZXR (.s0) BEHMAEPH ULP #h TR, MRIFEHALE 4T 2R, ol LUER L
THLRIEE:

> readelf -S SHARED OBJECT | grep .ulp

MRBHETHEXNRFPE .ulp M .ulp.rev 857, WRTEALNHTHR.

12.1.3.3 [WHAELZANT
BLAER ulp trigger s AELT, Fla0:

> ulp trigger -p PID LIVEPATCH.so
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IASRPRAYSEBS RN T S 1254

VUIETEEITREIE (FR 7T BE4NMYZE) BI#IZ ID &ift PID
LIVEPATCH.so0, ZMm<RREIUTRSEEZ—:

SUCCESS
SCRSEFMEIERL I,

SKIPPED
BEbT AT, RANERERTEIEPEHRIEAE,

ERROR
IR, BELEE libpulp HWEEHEBEHX LIFRE
“BEENIHEG

REE
ME12.1.3.67T
ZANEEAN T, Bia0:

BRI LA R E T RN A
2, GRAT A

ibpulp ERE1
/|\

> ulp trigger '*.so
ZL R R XERPHNE M TRAZIEERS 1
EEz#HE, WeBmHkdizaT. &G, ZTASETERIMEZS DT RAE
HAZ,
12.1.34 RREZAT
SR LAER ulp trigger aiSIRREEIANT . AILUBE MM A ERIRELE4 T BRI LUER
WRSCE AN T :

--revert FXEHBLEFNT B3R
> ulp trigger -p PID --revert LIVEPATCH.so
5E, BHAIUEMRSHEREXBKIFIEHT, it

revert-all=LIBRARY

> ulp trigger -p PID --

ERfId, LIBRARY $E5BVESEPRAVEE, 5130 libcrypto.so.1.1,
LRGN TR R B, F—MAEAREER. 3%, BFEEEIMNAER

FEETReNER AR ENIBAN T FRAHFT, fla:

revert-all=libcrypto.so.1.1 new livepatch2.so

> ulp trigger -p PID
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12.13.5 EBNABHT
EFTBUBTT I T i< RIIEE S BILE N AR R R A SRR 3 T

180

> ulp patches
WS B A SERMEA R ENZF PR T, LU T #RH bug:

PID: 10636, name: test
Livepatchable libraries:
in /1ib64/1libc.so0.6:
livepatch: libc livepatchl.so
bug labels: jsc#SLE-0000
in /usr/1ib64/libpulp.so0.0:

BRI LB B LS4 T IE4BITHRE:

> ulp dump LIVEPATCH.so

12.13.6 EERENHSS!
RE libpulp.so WEEHBEMEERNNEFRS, BKIFBFER, TUFRET. EER

XEHR, BB

> ulp messages -p PID

122 EZER

B/ Git repository (https://github.com/SUSE/libpulp) 7 g THEX libpulp HEZ

-
EE.
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13 ES5EM

E S EHTE SUSE Linux Enterprise Server LIS ARFUS R HE, HIRXHRSAN
RREY, RIEARAENRERN SLES, ESEMAEGRTFME ((NHEEMEBKI
B, ASNAFREEN) , BExXFEOR, EAEMETRETNRS, RAREBEES
SRGE, TWEEN. ATESISEPIIHRE, EERSITFIMESISHFHE
EEETHENETHRSHNAH. NRESISHHEIS, WFREERESEN.
ELFHH transactional-update fIAEXRIEZTT, ZHAEKRERBHNEH.
MREFEEFERH, WESEEECIRRXGERANHIRE, AEMAHEERINE
o BEEMIMREGE, ZRBIARICEDNRER, HET—RESISRLKE, BH
HMBIAMEX RS, Y transactional-update I§ENBEEET (BINTH)
B, ZMAERES SRS, BN TREURES | SHPR IR E,

REEEMBTRXGRAFRBIAGE. MRRGEFEEFETHRBIIXMG, B
A BE KM E R R 5o

T EAEMFEERRIFAIERN RPM,

13.1 AT AIPR!

AT ThEEFER LR, transactional-update ¥F AN HEFEREIER:
* nginx BYERIA index.html TIRJBER AT FE
e tomcat-webapps # tomcat-admin-webapps
e phpMyAdmin
® sca-appliance-*
e mpi-selector

e emacs AIIERETE (Emacs HEXkbRIM)
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bind # bind-chrootenv
docbook*

sblim-sfcb*

texlive*

iso ent

openjade

opensp

pcp

plymouth
postgresql-server-10

pulseaudio-gdm-hooks

e smartmontools

ARRERFNENEFAGTERTREXHRS, RALEXHRARIFESEH.
HFZEIm:

183

s RIFEEMARZEREESIFIHEN.

(UID >1000, GID>1000) ,

s EESEMZEEIITENESIS, #ALNIETT update-alternatives,

7. MRAREA /etc FEEXHHEMRGHRFAIIERE#T,

www/cgi-bin/phpo

AT EI PR

o BRABENA—UENH, ENA-MENZEINAT-IERZH, BESUESS.

s ARSEMZEEIEST, BMAELBFNRGAFAHRSAE, RiFtIEEEAPNA

* YaST i AREEIRAIE S EH. WIR YaST BHIRFBLEMIMNIIRAGE, HRERETEERER

o 3tF php7-fastcgi, &FaptlEiER /usr/bin/php-cgi HNFFSHEE /srv/
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° ntp BEMIIE SLES RrasiE#%8Y Legacy Module B9—EB43, Y SUSE Linux
Enterprise Server RZEHEARBEXH, BHBE# chrony &, WNREULEER ntp, F
ER T MTEA I EEFERAESEN,

sblim-sfcb: B sblim £ RGEHEESEHFAESD.

btrfsmaintenance & EHH btrfs-defrag ;x5 RiEEXH RS EEFER,

3tF btrfs-balance, /etc/sysconfig/btrfsmaintenance LTS
BTRFS BALANCE MOUNTPOINTS #ZM / B4 /.snapshots,

3tF btrfs-scrub, /etc/sysconfig/btrfsmaintenance T =
BTRFS SCRUB MOUNTPOINTS #ZM / ERA /.snapshots,

13.2 |EH transactional-update

NITE RS R ERRE B Transactional Server #&1R, FA[Gi%#F Transactional Server R4 £
B, FEXEHEEBETETETHNERZFTM Transactional Server iR IE(FEIEEEL, IthiRE
AIRERER A,

AEFEHNRSXNFERE, AEBRIPXNWFERIFEETSENSXSE (/home. /
var. /srv # /opt BRIM) , LEEIRIERIgESER ST,

13.3 EIEBAIER

BohEFHBREXRIEIT—AMN systemd. timer 1THl, HIRIESN AFREEH,

HEH rebootmgrd WES|FitEN. ErILUAEENEITEE, BFES

W “systemd.timer(5)” . ERTRHEIFEE (B) rebootmgrd E5|SRALNEYE) , FS
W “rebootmgrd(8)”

ERILMERU TR ABMESEN:

# systemctl --now disable transactional-update.timer
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13.4 transactional-update @5 <

transactional-update i< EBAEMNREFHLTRREIR, BB EMEBRILAKL
INLEN, ASNAXLEEH, ENHEEMZE], transactional-update SE|ERLFRIIR
B, BaUmEIIRE, E5|I8E, FIEERT =4,

--continue
5 --continue EMAIEARES|ISHIER THIMBRBHITZXEL.
ZHABY transactional-update ITARMEHFIREXHRACIEHRRER, MREKIET
EOUR(E, I, T2 T REXNHRGE, HAESISKNALINENR, AEHERXE
1T transactional-update ULETIELRENNHE, HBEXESIT, TEEERHAT
B3| EME R TZ/XIETT transactional-update S FKRARBARMESER, HN
XA SRS MRIZARE, XERBHAEEEAIRBHRNEN.
f&0lfEMA --continue EMEARESISHERT, H#ITEEXRHNER. SBRr=CIE—
MhIZRIRE, BENMREBEESEEAaIRBARHITHMMEEAUANNER, WE
EENERERRY, SRXRBESHRNMEENN, BESISRS, AERZRE
B AFHIRX GRS,
--continue MM S —MERALIEER, AILEERE—IMNERBEATIRBIEMIR
BB, T RALERIENEIT transactional-update EETIREE 13 WEMREBAZR
WG, ARBREITZHITREES— MG

# transactional-update pkg install package 1

# transactional-update --continue 13 pkg install package 2

--continue [num] %:IM=iAMA snapper create --from, iEBE 106.2 7
“BlEEIRER”

cleanup
MRBFRXGRASEINRX GRS EE (EE51F2fE, transactional-
update BIEEESEMNIHIREB A , BAgEBFEREEZNMEHREBIGE —NFE
BiE. WLEATHRLR Snapper 2MBRIBIRER ((BE0 “snapper(8)” HEXBERZENE
) o WRIEESXRR /var/lib/overlay RFrERSIA (RLttBEREER) B /etc
BEAR:
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# transactional-update cleanup

pkg in/install
£ zypper install SpSMAIAREBLZEENREE, T ETATEERZF G
&%E (PTF) RPM X1,

# transactional-update pkg install package name
B
# transactional-update pkg install rpml rpm2

pkg rm/remove
5 zypper remove i< MERNIRBHERENRGE, s EIATFEER PTF
RPM X%,

# transactional-update pkg remove package name

pkg up/update
i zypper update i< EFERNRBHANENNGE, REEHETEMXGRS
TREGRYIR B,

# transactional-update pkg update package name

up/update
WMREMNAIRAEH, B RE, HER zypper up/update EHiZIRE,

# transactional-update up

dup
WMREHMNTREN, FSelE— M RE, H#ER zypper dup —no-allow-
vendor-change EffizRE. G, ZRBERHE, HEESISERAMIEXXHR

Hto

# transactional-update dup

patch
MREMPVTREMN, BEE—HIRE, HER zypper patch EFIZIRER,
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# transactional-update patch

rollback

LIETMRIGERINFE. EERIE/EXHRFENZRSZ LCIAR snapper rollback,
FERIEXHRS L, IRKRHEFMSE, SRIRAGLENFNRIAMEXG RS, IR
TIEETHS, WZRBREBERIANEXGHRS. ERIEXHRSA L, TR EAER

HMRER

# transactional-update rollback snapshot number

grub.cfg

B OIEHB GRUB2 BLE. BNEEIAES|ISEE, I, FMTIMIRZSE,
‘miE /etc/default/grub, i&fT transactional-update grub.cfg, SARES]
SUBERER. BHIIIEES|IS, BN, T—RIiETT transactional-update BY &
AINMEEE#HH GRUB2 iLE.

# transactional-update grub.cfg

reboot

LB HAETRHIR PR R ES R

# transactional-update dup reboot

--help

IHERY S 4aH B & kA Fap S RIS B B =

# transactional-update --help

13.5 &I

WMRARKM, 1FIETT supportconfig RKWERETEEIRE. BERBXH (8 /var/log/
transactional-update.log) ¥EfH48 SUSE Z#FA 5.
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14 A VNC NiZiZEf =1

A EIMNLE T E (VNC) AT LUBE B fmERIFiRTiZITEN, HisiTiaizBR N A
. VNC 5F&ATX, AILUMNEIRIERFEIFRITZETEN. XENBUFERASE
EE F I vncviewer 1 Remmina iE1EZ 2] VNC RS 28, LU EN{AH2E VNC BRSS 28,

SUSE Linux Enterprise Server Z#FRMAREEN VNC =iF: —RERIE, T&FF
i VNC iR T 87 KRS, KkARIE, TEHRARBZLTIRALT &
5 R 75

VNC ARz 28 Rl E A Am O L ERHEEAMSIE, BITANSIERGEM—TRE RN
%_ﬁ#%ggo

14.1 vncviewer X[ iH

EFIREIRS[RME UNC BRSS, FEMFERAR K. SUSE Linux Enterprise Server HHEYEKIA
ERFime tigervnc MG ERHER vnecviewer,

14.1.1 {$£F/ vncviewer CLI #1T&EIE
FE UNC EESRHALSIRSZBHRIE, BFERAUTHS:

> vncviewer jupiter.example.com:1

E

ENMMERAVNC BER&ERS, BHRALEEFRITNESHNROS:

> vncviewer jupiter.example.com::5901

O ix=: EFsMmKOsS

&7 VNC B iR EMN LR E RS HinOS M NS5 EBIFITEN L@T vneserver
IR ERSHiROSHEE. BXELZER, BENE 1447 “IiEKAVNC iR5S
E o

a5 B
i 4
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14.1.2

MREARIETE --listen FEFZNENINER TIEIT vnecviewer, E2E5R—1MEO, E
KRIEENEZAT, ] FRFMRTE VNC RS 22
FRImNEN, REBREHEE,

TN v ARE. | vl |

14.1:

14.1.3

VNC il RN ERENMBERE, BAERXEERSOLHNEIMRES, MRENER
REA TLS, VNCEERNEOAFARESHI “ (ERRME! ) 7 X7

14.2

Remmina BYREF ENHNEEREE iR, EXFEMiFRGE, F190VNC. SSH. RDP #
Spice,

14.2.1

EFAH Remmina, ERBVAKZLZETLET remmina &R, WNkTE, BEMURE, i85
TELIEERTF Remmina BY VNC $EHHE:
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# zypper in remmina remmina-plugin-vnc

1422 F&HEO

EidHEN remmina #5<351T Remminao

Remmina {2 K EF Fis

Q Remote Desktop Client

VNC v

= E A 8]
10.161.10.176 VNC  2019-05-15- 06:21:05
10.161.11.176 VNC 2019-05-13- 04:58:12

B ~ 54 RSB HifF

(@ SLE HA 15 SP1
(@ SLED 15 SP1

14.2 : REMMINA B9EEQO
ZNBEFEEOERFENTERIEYIR, X8, EALUANMERERZERIE. RS
ST SIEMARE. BoIUEIRENSIE, I&E Remmina WEFEIETL,

14.2.3 ANINIZE=TE

ERMAMEENTESE, EREIEOELSM * ., mESHEEETE DS

190 FEO SLES 15 SP5



FE

&l SLE HA 15 SP1

pat] -
i Oy VNC - VNC viewer =
ERRIRTAS command %h %u %t %U %p %g --option

EEERITHS /path/to/command -opt] arg %h %au %t -opt2 %LU %p %g

Bx F&  SSHEEE

R 10.161.10.176

&R High color (16 bpp)

=

BGH(C) FEABIME REF(S) P

FREHER(S)

B 14.3 : iTfELEEIEIN

ERATHEEMMINEZIERBFEEX AN FRPIESER. REZNRAEE!

BR
BEEEXMFRIRTR, HITFEEOH.

il
ERFIRERIER BRI, B0 VNC,

Rgss 2k
ARARSS2RAY IP 3 DNS Ht M 2R S

BAF&. O%

BERTHITZRESHIIENSHEIE. REANTSRRAEITEHRIIE,

Bx. HRE

RIEE R 8 R R (R,

RS IORT RN ERRIIRE,

191

ANEFERIE

SLES 15 SP5



O =7 ZAN®
NREFin5IintZiRSS 2 2 BIIGETIAME, FEREEANE, BUEESKK.

2E$E SSH IET R Al 7RS4k SSH BB @ #2059 30IE %,
BHRFRFHITEIL MENEEXARTIEEEOF,

14.2.4 BFohiziE=1E

ER B HURIRENZIE, B URERH— M MEERIEMARFERAT,

14241 REEohHZIERIE
BRFB TR EMANIFARFERAT , BEAETE TN THEN X AIE,

VNC ~ | 10.161.11.176

14.4 : BREZED

MTHAEREE@IRI (FIg0 “VNC” ) , #A/R%5IN VNC BRS588 DNS 8¢ IP sk, FER—1
ESMNERS, A Enter A

14242 T RERIZIERE
EITFENTERIE, BMRIEFIRANHZRE

14.2.4.3 ZEESIEEO

EREEREHEANREFITH. 8MERE—1 518, BOEMNNITAE=ATAXREERR
O/&1&E. F, REREN. FREOXNNAENZENETAN. BRERBLEIS
& NREHTRESEE, HNKEERGRRE,
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L (g openSUSE Leap 15 % [ SLED 155P1 (WSLEHA15SP1 X
7KEER 06 : 49

openSUSE - Linux OS. RAERR. FAEMNEEHAFPN L EZE, -Mozilla Firefox
3 openSUSE - Linux 0S. % X | +

&« c @ (@ W & https:/www.opensuse.org/ Q%

e

openSUSE.

A & B IR E

s

CO 4

RERNEINMRZE, KEEH I E B EHA AR
Lnux3trE. BRAR! BEWM 5k Linux ZAThRIE
—! BNER! AEKK! 4

14,5 . [FEEFITERIEN REMMINA

14.2.5 ZRiE. EHMRBIERERFHNZIE

E%ﬁﬁﬁ%%fﬁFAﬁ,%TRmmeWI@D¢E%$Eﬁ%W,%Eﬁ%%ﬁoﬁ%
MXFERIHE, BEERE 14237 FINZESE

BEEFIRENEMNZERIE, 157 Remmina NEFORARBEHEHRR, AEEEER, FiT
EREEENEOR, BEEEXHNRM, (ANE) FEREXEDR, ARRHEFHIA

EffFREFENEMTERIE, 57 Remmina WEBOPEREFZHINR, ABREEMR. &F
_/|\RT,HE*EEP ) %E':TIEEEﬁ iAo

14.2.6 MEGSITETIZESIE

MREFEMNG TR EAMBIEXHITHERERE, MATITANARERFEEO, BEAU
TiE 7£ .

> remmina -c¢ profile name.remmina
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Remmina WECBEXHZEELZEERTH . local/share/remmina/ BEE9H., EREWD
RBEXHETEEfTAMNSIE, 151517 Remmina, EEXEBOREHESIERZN, AEEEOKS
FRSITHEEFRE XHRIRRR.

2| fa Remmina Ei2REEF
Remate Desktop Client

RDP ~

10 -~ i RS®H it mEEENE

[ SLE HA 15 SP1 10.161.10.176 VNC  2019-05-15-06:21:05

[E SLED 15 SP1 10.161.11.176 VNC 2019-05-13 - 04:58:12
[ openSUSE Leap 15 10.160.4.233 VNC 2019-05-15 - 06:50:48

SLE HA 15 SP1 (/home/test/.local/share/remmina/1557737785681.remmina)

14.6 . EENECEXHRIEER

8 Remmina REIETT, BAIUBEREXGHEGRNETSENXHR, B0
slel5.remmina, ZBEETUERREXHEFZIBEXERE, HFNZERHPFER remmina

-c LREBITE,

14.3 £ VNC lRZB2& LiE— R IEE1E

—REREFRITEZ KB, EERSHE LEMELERER. XFERLIEERIHRIER
AR, #AEMREREESES, EALERSEIFMR, BUHSIEE VNC SIERE A iRiEE
B, bERBNFIEN AR IELLE, —R% UNC 2IERERE, BalE—&8FEN L
EREFEZ T RIE.

312 14.1 | BRA—XRMEVNC &iF

1. BahYaST > WEKARS > ImIZEIE (VNC)o

2. R AFIREEE (RERIEEER) .

3. WMREITETE Web X EOFIHR VNC =iF, FEUERIFER Web 52817150

4, MMRFLE, EaJLOEPITAHBAEFRNEO (0, HMNZEOEENEIMNEXEH
i) o MRBEZSIWEED, BE@EI I AIEHETRITH AE RO REIISEREO,.
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5. BHE T —THIANERIRE,
6. MRATZEFFEFENNMGEHAER, NWFEEHELKR DAL,

O =BT ERHETEER
YaST M EREIESREEHITTENR. BEEIHINEFEHERHNETRER
288, UEENREN.

iEEE >

EEERE
RIPRIEERE (B2EEE) )
AFREEE (FSSEER (O
o FARAIPEEEREB)

firewalld FIPH MBS E
AR JGERRIROE)
PGSR OB XA

#EH) FIER) BEB) || T—#N)

14.7 : i&fEEE

14.3.1 FIHEcE

SUSE Linux Enterprise Server ERZRUAREXMRIEER 1024x768 & (EIRRE 16 fiD) .

KEFERA 5901 (HF “BiE” VNCEEF2ZS, ERTFTVUNCER2E 1) MmO 5801 EAJH
(3FF Web H528) -

HtERErERRRO LR, E8RE 14331 “HE—AEUNC=1E

VNC B2 S X BEnedm s B F—RMERIEN, VNC BResmsS FotsRkaRS 2%
BNENECE (WERFRY:1) o REVNCRIEBEINEE—EE, BRI AX B
BHS
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BIAMBERT, INCERIRSRSB[BREZDBILEEERNERES SSLIERREE. &8
UERRIARIES, AR EZERNEECHIET, FABRERIETN, FETERER
ZHl, £ VNCEFRH Web FIEEHHINEPHNER,

0O &F
FLE UNC ZFIRELBIRIANERERIEPRIL2ER, 9, Vinagre T iR
=[[ GnuTLS £/AEIEREFHEXIIBES, MRIEBRERIERIES, WASEILE
o EXMBRT, BEM x509 LISMIINETT A, &N VNC BRSSFEMIEREHE
IEBHRBESATEFIENRS A EIEBEERX.

14.3.2 RBoi—X4% VNC &£i&
EEE—RMEVNC 21E, RMLEVNCEERS, BiFEWE 1417 “vnecviewer

EPE o &, BITEXZHF JavaScript B9 Web RS2 HIALLT URL REE VNC &=
i&. http://jupiter.example.com:5801

14.3.3 ECE—XMEVNC =iF

MNRAFERRELEOARE, NeTABI ER 5.

—RM%E UNC £1E@E systemd E#EF xvnc.socket B, ZEZEFIINRMEASMECELR:
=MRAFVYNCEFSE (vncl F vne3) , BIV=1FTF JavaScript Fix (vnchttpdl |
vnchttpd3) . BIABERT, 2E vncl f vnchttpdl FE&IAY,

B1E5|FHEUE UNC RS 8BEET, 1BIE1TU <!
> sudo systemctl enable xvnc.socket
BURBHEET, HIalT!

> sudo systemctl start xvnc.socket

Xvnc ARSEZ2]AHEE server args EDARE, GXEMYIER, 1BEEW Xvne --help,

LUARNMBEXRER, BREC(IREREREMEE. EMRSHE—FN LR E KA
VNC £1EER IR,
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BITRNA T e BUERC BB

> sudo systemctl reload xvnc.socket

O == B VNC B0
BERIIE 141 "ER—REVUNCZIET FREREUEIRIEEEN, wH 5801 #
5901 BWEHAERITH. INRATF VNC SIEMNMEEOZHAERF, WA VNC =IE
HEEZIRON, [FEFHTAZ MO, BXES, BEL (Z=EiiEm) , %23
g WM AE” o

14.4 BCEKA VNC BkSS28=1E

AN ENE P ImEIGRSARIE. AT ETER, F(MIER—TRAEENERE, — 1%
FisBBETENANR, FIEEMEFEREGEFHINE. 5—1TAIR: BRAIEFE
EHAIHRZE AR EEIEIE,

O =R EEKXUNC £1F
EEEREUNC RIE, BIREVNCEERS. BXEZAT, BENE 14171
‘vneviewer EFUmT o WE, AITESZHF JavaScript BY Web 55285 N LA URL 3K
EFEEVNCRiE: http://jupiter.example.com:5801

& VNC 2iED AT
e {5 vncserver BEIM VNC =i

e {Ff vncmanager B&IH VNC =15

14.4.1 {ER vncserver BoIfI VNC £iF

HEEBIRYHFS: VNC RIEEARS S8 LB, ZRENE ERMNE N AREFEITHAZ SRR
ImERE, BEIRIERLLL, KARIENERERM A AOLRERE:
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o BFEEHANRIEBOL

o ANEREBEEOR, BTFIFXE ((REH) hiANR.
— P REA—REERMEEN S B nkEE,
312 14.2 . £ vncserver Bk A VNC £iF
1. fTF9N=, HRIRLUAE VNC [IENRAF SHER.

2. INRATF UNC KIEMIMEIZOZHAIEREF, WEEFITABAERENSIEPIER
MmO, MRBEHZNEIE, BAILUERITH— N imOEE. B XUAIECE R KSR
T, BB (Z2iEvism) , £ 238 Wik AE" -
vncserver ERES 1 FRAKA 5901, WEREE 2 FRAKA 5902, LULSEH,
FFRARIE, VNC BR28F0 X B Re3RS B EEH2HERA,

3. ZHMAR 1024x768 BREHNEERE N 16 WRIE, BWAUTHS:
vncserver -alwaysshared -geometry 1024x768 -depth 16

vncserver #p

REZIE, 15

SEEBREENER— M REANETRS, FTHNRHERNER. §

A
=
£ man 1 vncserver,

HIEEMRIETT vneserver Y, EXEXRERA—IOL, WRBRSIENT2IHRNE, NR
FE, AAIUREOSHTFRIENNERIHIA,
XBRENOLSEIEE—AFRXREMENRIE. XLO<LALA vnepasswd s E
8

O ==: zeREEm
WERERAKEBKNEREONS (\IMHEZFHR) . FTEHEXEOSL,

BEUERE, BN UNCEBRPXAE NC ZTEABETHRENER, MEXA—REMX =
E
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MRFEFEUHSIE, BT UNC BRSS 28 EFITHING, HSHLUBRBEEEUERM VNC 2IEHERF
BMER, TTUTHSTIEEE TR 1 HiE{TSiE: vneserver -kill :1

14.4.1.1 E&EXKAVNC=iE

BT 4R4E $HOME/ .vnc/xstartup AJLARCERFE: VNC =iF. RMNBERT, oz
=BshE B FRRIE—1 GUI/EOEESs, 7 SUSE Linux Enterprise Server 1, It
GUI/BOEE2E 7 GNOME T lceWM, EFAEEENEOSERBHRIE, HLETE
WINDOWMANAGER :

WINDOWMANAGER=gnome vncserver -geometry 1024x768
WINDOWMANAGER=icewm vncserver -geometry 1024x768

Q ix: s RFA—HEE
K UNC RIEEENMRRAFPEEFHITERE. HE—MRAFPBINZ I IEEMEAMER
BB s HAI O X

14.4.2 {#H vncmanager B VNC 21F

312 14.3 | FAKA VNC =iF

1. [BEDYaST > FIKRARSS > ITIZEIE (VNC)

2. MEAFEEEE (Ex1EEE)

3. MNREITEE Web X EEBIEOARIHIE UNC i&E, BEFUSFER Web S 281410,

4, MRFLE, @ErILOERITAPAEFIRO (G0, SMNLEOEENEINEXIEF
i) o MREZSIWLED, BH@EI I AIEHETRITH AE RO REIISEREO,.

5. BE T #INERNRE,

6. MMRTEFFEFENNMGEHAER, NWFBELKR DAL,
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©) #F: ERHETEER
YaST HERERBRGEHTT EX, LRBIHYNEVLFHERHIREE
8, UEBHEN.

14.4.2.1 FEIEXKAVNC =1F

iz 143 "EAKAVNC 21E BFREA UNC 2IEEERE, EaJUEREEMRA VNC
HER (5180 vneviewer I Remmina) [EREEIIZERIE. HEEETRERRER. BR
&, BREFRENEAGEEPEHI “UNC Biff, BEHEZERAIITH VNC SEEO. 3R
ZERREI, FECHNEEMERZRENRERSIERES, BEFLhETT vnemanager -

controller,

6H228 22:40

Rt ey i

JeFr, A

Hittfl A REF R,
EERETERRaEIE.

o B, A
ot AT LB £,
e B SR A
BAEEHTHE R VR

SiEEH

GNOME

2

s FEEOS

BEMPBS

SRIFRIMAF:

i

—RAF—TEFER
o —RAWENEFE

o Bif(A) || @ BGH(C) | | & WE(0)

14.8 : VNC &iFigE

BN MNMEESFM VNC 21E81TH:
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IE5aR, A
XEEF—RMERIE EttAFPRERELRE, EREHAEZRISKLE. AXES
B2, BBEHE 1437 “FEUNCRSBLEE—ARUERIE

FegR, A
HMWAPAIUERERE, CEEHFERENERIET.

RIER
TR ATE L ME B S IEN R, UEEERERN T EMRIRGIE,

FEEQAS
ERATBERBR B RIEEREIANARRIE,

REAPER
FECERAARNAAINOLERGEARMNRE, RERSERITHIA A XAERTIH
BRBIAF &,

—RAF— 1T EF K
FilEZ AR REMANEZRIE.

—RAFZIEP I
AT ZTRAPERMAFERIE, 8B TTEEETRIIE]IZIE.

BT TN

14.42.2 MNAKAVNC =&

B 144217 "EEEXKAVNC Z1E PEFRIRERS VNC RiEE, Fh@d VNCEEFSEMA
E. HVNCEFIREZIIRSRE, RAAFRTEEERECENRZELEMARERIE:
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VNC &ETH8% - TigerVNC x

NHEE

GNOME (i)

14.9 : MAKA VNC &iF

HERGHNAERENRNGE, RAAUERERERAERENRILE, BERRATRERIERE,

14.5 £ VNC ikS5es LECENZE

gNR VNC ARS5 2812 E1EM, M VNC BRSZ2BEEFinZ BINFIERINESWNE, SHEIEES
EFFART#HTT; KFRRVEIBERTES D RIEEFIE.

TR —RMUEEFE VNC 21E, TEMAmEEL server_args —17# /usr/bin/
Xvnc f¥H -securitytypes BHEEE, -securitytypes SHBATERSNIES
AN, ERNEDIT:

SR8

None. TLSNone. X509None
TH R,

VncAuth. TLSVnc. X509Vnc
BHRIIMERBEEX A%,
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Plain. TLSPlain. X509Plain
SHI0IEER PAM RIEAFPHOS,

hnz

None. vncAuth. plain
Nz,

TLSNone. TLSVnc. TLSPlain
ER TLS &, MEAERENE, BERARKIEEEN. Fit, EeIURpiPHoREE, 8
TEeRATEHRB AR EE,

X509None. X509Vnc. X509Plain
ERIERHIT TLS %, NREABRZTZIEH, WEFIREEN, RARERERE
IEH. EUGEREER, XISIEPETMN, RAFsAERHES, Fit, T X%
1Z8Y, ERILBAEHREARE ZSMIPME M E CEATEAMAR SSH) . WNRER
RIEBMANEE S BSit BN EMTRNIES, SNE2RFE2ERE CEUTER
BB HTTPS) o

0O &F
FLE UNC FRIHELBI AN BRERIEBEILSER, F4, Vinagre EF
imz=A GnuTLS 2 BRI EIERFEXIIEIES, MRIEBRERERIES, WFE
BIERE, EXMERT, BEA x509 LSMIMETE, sERN UNC IRSE84E
RUIEAEZNIEBHBEHSAIZ P RN RS EIEBFEX,

©) =R EPNEANBKR
WMRFEAET X509 BN, BE@T -X509Cert # -X509Key EWHERE X509
WEBFZ AR R,

MREEFEZML2URE (BAESHR) , ReERERIRMRSSHF R RITFHNE—M
T, Wik, BEAERSSE LEEMINE . IRERFEZHAZRIMEZN VNC BRI,
tIhEER+ 2B Ao

EEPIELE, BHATLIEEAFNZSMRE, UHEESEEIIBAEAT NZMIRSSE
IR T (BATEZIERT, FEIB vneviewer 2k “HEERNE! ” HERZER)

203 £ VNC fRSS 25 EACEMNE SLES 15 SP5



14.6 5 Wayland &AM

ITIEEE (VNC) ThEef#i T X11, tNREA Wayland, RAAERERTHRRE. BEREE
BWIMECE AR X11 A ZE Wayland, T gdm, 5448 /etc/gdm/custom.conf,
7T [daemon] oA, MEEXHHRI WaylandEnable=false, &FEM, FHFEKMR
RS X11 REN=IE. WNREEH GNOME £PBf Wayland 10, AJLAEBRHFBIE gnome-

session-wayland &€,
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15 R RSync £

HSHAN, ARFEEHIAENaITEN: KATENMDQEN. EicREm. &
BEFNEFIREMR. Fif, AZMKEZERIXENXERTHESMEFELE
=

5 EEXRN
EAEFAERRS TRZH, MZERERSMANYLE, BSLEHENERX.

15.1 #2ht

M FEETIERERMEEEZR DS KELHIBIER, Rsync IRME T AIEMNAERIFRXGPHNE
o WHEMUERTFXAXM, TERT HFIX M. NTHRMNXGZEINESR, Rsync
XHERRZMR, AHBEENRREM,

WNEB I RENE—ENERK, Hit, BRERENITEISNEEEBHNAER, 8
RAM,

SEETCHERAERGESHNERRVESIER, Rsync 53lERH. #TEHNMEEREZI
B, Rsync tBIFBEEARRGIXIARS2E, LERARSSE Web ARSZ2BHITEE RMEFHEE
DMZ RRIE & Web AR5 28,

Rsync HAZRAF TH, RAEMBFELEETEMR. Rsync TRE—XRREBE— I AREHIEK
B EfstERERAEFIHIE. MREEZHREAL FEXERLBFRNNATIA, EER
Csync,

15.2 ERIEE
Rsync @— <17 LE, BXEENT:
rsync [OPTION] SOURCE [SOURCE]... DEST

SR IR A2 T2 i 8L L EA Rsyne, FHRREHEEBAMAYFRINEFE AR, A
UIE % SOURCE I, SOURCE #1 DEST ST LR/ URL,

205 BE2 R SLES 15 SP5



THENE—LHE BB Rsync 1&Ii:
BHBRIFAN XA
RN, UWBPAARERIXGHRBNEE. BFR/AREN. XHENRTSHE

E4aEmpIEdE

Q iFE: RHAUTIHEK
£/ Rsync BY, B3 EEHFL. BREENEFFHIXTERNAS, LBEES
FHIRRE R4 5,

15.3 EFMEFRIXHENBER

THEHRRBRIRSFIAFAE /var/backup BRASANFAINR. ERENXEMITEN L
N— P EREFZFZ—NBE, BEAUTHL:

> rsync -avz backup.tar.xz /var/backup/

X backup.tar.xz 2E%IE| /var/backup/ , #3FEKFRE /var/backup/

backup.tar.xz.

BNSIBTE /var/backup/ BEREEMLEEIFIT, MNRFIEARIT, X
backup.tar.xz 8%l /var/backup (Xf) A, M= /var/backup/ BRH!

SEHBERS5EHBNXEEM. TEMNRFAISEER tux/ RERBEHIE] /var/backup/
BR9:

> rsync -avz tux /var/backup/

EEXERR /var/backup/tux/ REHEIEIZA,
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15.4 mizEHIXXHFMER

MAaTEN LEFES Rsync TR, EMZREBREFINAIRXHEFZZEER, FER
i IP HEE R, SNRAHH BT BN LSRR A A 28R, el EERFBo

BHEAEMERMNAER (ERMATEENL) BXH file.tar.xz MM ENEFIZIZFZEN
192.168.1.1, BFEAUTHS:

> rsync -avz file.tar.xz tux@192.168.1.1:

RIBER AR, WAILUERTENSS, ENNIERER:

> rsync -avz file.tar.xz 192.168.1.1:~
> rsync -avz file.tar.xz 192.168.1.1:/home/tux

EERERENFIERRT, RASRTERNTIERFETOS, kel
file.tar.xz EFIEARF tux WEBF (@FEHN /home/tux) o

RS ERSESMEFIERAM. TANTFRKER tux/ RERBSEHIZE
192.168.1.1 FH EHRIEER /var/backup/ :

> rsync -avz tux 192.168.1.1:/var/backup/

RIEEEN 192.168.1.1 EMBEBNIFENR, EAJELMERE /var/backup/tux F
KRR,

15.5 BEEFMMER Rsync k552

Rsync RIfEA7ERRIAIRE 873 LIIAfE NERERITIFTER (rsyncd ) 517, FIFIERRILUE
W “BHEBERT o

TERIRATENAE jupiter EEIERBED BRI Rsync k5588, LLEIRAIATFER
MED. ZEIEZ Rsync RS8R, BMITIATRME:

i3F2 15.1 : &S RSYNC fR5328

1. 7 jupiter £, SIZRATFEREEMBESOHXHNER. WREIFFERT /var/backup :
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# mkdir /var/backup

2. FEEFIBEN. FEIRAIF, ZBR7 users AFRBAR tux FrEA:

# chown tux.users /var/backup

3. E2& rsyncd SFIFIEF,
BITREEXHD BN — N EXH, URELERFFRENSHERN R . Wi,
LS @R ERNRNEMETR,. £BERUFHEE /etc/rsyncd.d/*.inc X5,
MERNZERTF /etc/rsyncd.d/*.conf X

a. BIEBFH /etc/rsyncd.d/ :

# mkdir /etc/rsyncd.d/

b. ®XEEXH /etc/rsyncd.conf H, FHRMELT/LIT:

# rsyncd.conf main configuration file
log file = /var/log/rsync.log
pid file = /var/lock/rsync.lock

&merge /etc/rsyncd.d @
&include /etc/rsyncd.d @

@ & /etc/rsyncd.d/*.inc XHFHHEBEEHEIEEEXHEF,

@® M /etc/rsyncd.d/*.conf NXHEHIAER (FHEMR) o XLEXHRN
ZEEWNERENTRSE,

c. EXMH /etc/rsyncd.d/backup.conf FEFHMNMUT/LITRIERERER (BHEH
Bir) :

# backup.conf: backup module
[backup] @
uid = tux @
gid = users @
path = /var/backup ©
auth users = tux @
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© 00

(5]

secrets file = /etc/rsyncd.secrets @
comment = Our backup target

=1 Bir. AIUEREBENRNEMBZIT. ERFIRIEBRIBERGR, H1E
*, conf XHREHABRRTR.

BEEH T RN FTANAF B AR

EXRATFHEEEHIRE (MPE1H)

EEAFHIAFRNESDRIIR. JRUREENHGNE S RIFEREITER
AR R, ERNHRAIS, RRFAF tux.

EE B a AP AMBAXOLHITAREX HFRIEZ.

d. BIEEESUTHRBK /etc/rsyncd.secrets X, FH&Ei# PASSPHRASE :

# user:passwd
tux:PASSPHRASE

e. MIRIZXMHRAE root AP EE:

# chmod 0600 /etc/rsyncd.secrets

. BE LT BhHE A rsyncd SFPER:

# systemctl enable rsyncd

# systemctl start rsyncd

. M ZE A EIIAE] Rsync ARS528:

> rsync jupiter::

VA= = EIES PRI SIS

backup

Our backup target

HZE, FREENEEXH. BAENREIRE,

ERFZREIET Rsync k5528, IERILUERECREMEED. THERIRT —15IHLPIEER
BBEEX . XHFEE /var/log/rsyncd.log H. L] AR EHI#HTTIEIR,
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BYIHERETNAE, BERUTHL:

> rsync -avz jupiter::backup

tbar S =YIHARS 28 £ /var/backup BRHPEENEX 4. WEREKIBREBREXN /
var/log/rsyncd.log ., EFHBEMRER, BiREEFEER. B . XRT-HgER. H0,
TENGSFHFIEREHIZ Rsync HFHARS23:

> rsync -avz . jupiter::backup

AIMBER T, Rsync AEEBITRBIERXXAMER. EAVRER, BAFIMEEER - -
delete, EWMERFMEREMBIBIM, FICAERIEI - -update . WAFEIRRRFIAE

o3
Ko

15.6 E%EER

Csync
WEXHREPTH, SN https://csync.org/ A,

RSnapshot
SIRBIE 2, 1FE N https://rsnapshot.org 7,

Unison
5 CSync XX HFRFZ TH, BEABERAEA, BEEN https://www.seas.upenn.edu/

~bcpierce/unison/ a4,

Rear
—MRHEIMENELR, 1ES 0 Administration Guide of the SUSE Linux Enterprise High
Availability Extension, chapter Disaster Recovery with Rear (Relax-and-Recover)
(https://documentation.suse.com/sle-ha-15/html/SLE-HA-all/cha-ha-rear.html) 2
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16 5|SIIEEIT

5% Linux RFHRARAHNES. BHNEGHMNGBHEE EURTITENBER
&) SERfE, RFARHEE S| SMEFER GRUB2 BaiRi%. EIbZ G, 5IS#HER
SHIRERSITH], HHE systemd &3, systemd SiRMH—H “Bx” , BT
S5HEER. £IPE B REXHNEE,

16.1 Ai&
AEFAHNARERNREEEEN. ATEEASERARENAE, BRIRUATENX:

init

BRI TRENHEBEESGRA “init” .
o ATHEHRXHERSARN initramfs #HiE
o MEPREXHRGH1T BB T BohE MR E #HIZAIRERGIHIE

EXFIERT, systemd ZFEHVBLES. BESM initramfs HITLHE,
MEHIRXERS. BHAE, WHEBEATNBHEMREXERRAERNIT. ATE
FREXMD systemd #HIE, FITREFE—DHIZEIRA init on initramfs, FHEZMHIE
FRA systemd,

initrd/initramfs
initrd (#7048 RAM HE) B—MIREXH, REBHRZEHFENIRINIRXERGM
/dev/ram HEHNBEXGRAREGE, EHIEXGRARTEERAXXGRARDIEZR.
MAIZ 2.6.13 FF4A, initrd B initramfs (#]%8 RAM XHZRSF) B, BELTEXH
ARG IRTHFERFBEIRT$£E3, SUSE Linux Enterprise Server 2§ initramfs, 182, H
F initramfs 5 /boot/initrd 7%, FBEERFREMTA “initrd” . AEXRFEH
BFR initramfs,
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16.2 Linux 5|F#7E

Linux 3| S #HIZEFEZTMER, STHMBRBA—NFRAHFRARKR:
1. 5516.2.17 “¥HaLAS | SMERFME”
2. £16227 “NZME”
3. 8516.2.37 “Init on initramfs PHEX”

4. %£16.2.47 “systemd MER”

16.2.1 #0aH5|FMEIEFHE

TEIRIEINER, RgBITBEARRESHESFIRE, ILIERBEEHFEREHNREERAN
Z5o

SUSE Linux Enterprise Server TEFi G A REMPEREAS I SINEIERF GRUB 2, RIBARLEN
FMEMH, BE)GRUB25ISMERFNIRAEREES ISR, 5ISNBERFHNARERHNZ
UK ETF RAM IR LR (initramfs)e BX GRUB2 KIFAER, 88 E 185 5%
INZFEF GRUB2” &

16.2.1.1 AArch64 #1 AMD64/Intel 64 EBIFIE A | S INEIZF M ER

TEHTHITENLZfE, BIOS 5 UEFI Bttt RRMEEH MK ERNTF. BEX—ME, T8
RifRERIABSEEMEIRE, FEE, FM CMOS BEEHEX LTI HEA. NEMREERNIMNEE
2. IRFEISEAENENART ZE, RFAEGISEM BIOS/UEFI #5215 SINEIEF.
TEEEERE 4 BIOS Ot BN £, REEEHS|ISHWENE— 512 FHYIEHIEBKX (51212
=, MBR) FHIHiE, RERIER GRUB 2 XE3EENSIEE MBR, 5|SMMEEFNM—ERAR
M MBR5E—17KX (MBROKXR) zZiEiEfR, sEM BIOS5IRDK (GPT HXRK)
KHOEXMRARNTIZFH GRUB 2 LG, RS EXHRARNER, FLLERiAR
RXHRFFH /boot. /boot EE& GRUB 2 #ZOBIMINIAEIR AR %A initramfs BRER, 3K
BNt X AYIAIRIARSS, GRUB 2 238 MM initramfs BUEEEHDINES, HERHINEILR
%o
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MNEEZEMZESKX /boot MINEXHRL5|F BIOS BR4:8Y, EEMANBEZROSWNR, F—KX
2N 7Tit GRUB2 f##% /boot , BRZiL systemd HEHMZENE,

7E2EAC UEFI BT BN £, SIS TRLERRE S BIOS WITENERP1ES, BRI ENEs
GPT P XRMFEER FAT RRAUBRLE S X, I EFI RENX (FEEITHRSEHEEN /boot/
efi) TliRtEBII=IE], BFEFEHEAEHFEZEESMAITHE GRUB 2,

1R BIOS/UEFI Z#FM4E51S, NBAIUREERMESISMEBEFN5ISRSE:E. ARG, TLUE
i PXE 5|1S &%, BIOS/UEFI TH3ISMEIZF. ©ERMNSISIRZZREG|ISE, AERBDH
RAF. XS MREIAMEELRE,

16.2.1.2  IBM Z ER¥IRHAI 5| SINEIZFER

FIBMZ £, wiuEERA zipl (z ¥IETEFER) HSISMBEFTBLSISERE. RE
zipl THESEEVRENX GRS, BEARZR SLE IAXH RS (Btrfs) & MIRERS| S,
Itt, SUSE Linux Enterprise Server £ AP EZHY5 | S TERMARS | RN T2 HF Btrfs:

1. zipl M /boot/zipl #X5|F, ZP XA Ext2. Ext3. Ext4 3¢ XFS X4
A%, R XKBE—MEENRZ, UR—PMREFERIREFEFR initramfs, initramfs
B& Btrfs Rapt2r (REMAH) M5ISMEIZF GRUB 2, AZEFERASH
initgrub (HXEZE GRUB2) BaikY,

2. IZSBEHRXHEFRS, £ /boot AIiAR, MM7E, FM initramfs B GRUB 2, GRUB
M /boot/grub2/grub.cfg FEEXHEHEE, HM /boot EHZRLMAIZH initramfs,
WTE, 5@ Kexec EEHFHIZ,

16.2.2 Wik

SISNMHEFEIRASEGNG, FIEARERPHS|ISIZHZEEN. 5ISNBEFZFH
WIZFET RAM ¥IAXXH RS (initramfs ) #ERIINGFF, MAKSEEEHIRG

RIZIKILAEFEEEHON CPU KB NEINEEE, BB KEYH, HMREREHER
initramfs EHMIGRRXHF RS,
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16.2.2.1 initramfs {4

initramfs (#)%8 RAM XH&S) 22— 1NE! cpio 744, RIHAZESH T RAM BifZth, ©

fiIF /boot/initrd &, ALUERRZN dracut WTEGEZXYE, EXFMES, EENR
man 8 dracut,

initramfs T —MEER Linux I8, aTRFEEHELMEXGRAZANITER. X

/Y Linux 3735 BIOS B UEFI FIFEEANATF, MARTHREEBHAFINEG B ERNE
HER, initramfs FRAKTIALRE—NRA init WETHITXME, ZXHRITIRXGR
%K bR systemd SFIPRERF, (£5|SHZE UGS

TERETS 1R root XU RAHBNRERSK ZAT, NIZFEEENAVIRENFZRKIAR root X4 RS
FRTERYIL . XLIRnpiEF ol fEEE A T E L RERNIRIRER, EEXEEEIEHIR

ME X RAFTRIMEIRTNIEF. BXGRFAFIRERE init on initramfs &#H, &
HIRRG, udev ¥A initramfs RMUAAFEMNILE. T35S IEMNEE, Tk root XHRS
ZIEEEEMEMIEE. AJLUER systemd Byt systemd-udev-trigger.service 3&
mitkE/,

16.2.2.1.1 EFrERK initramfs

BT initramfs &P ERER, Fit, SSEPEDNRDEZFERMALHEN, HEE
B3 initramfs, EREREEIEohiZFEMIVRE R P LB hSTRXTHER. YaST 3 zypper
B ERATER initramfs FISATRIRIERSHILR . BEEEERT, BREEFHE
¥R initramfs :

o T EMRBEH MR NINIKEIIZE

» BARSER%E RAID 5 LVM

o RBHEAMEI L SR RS LVM 285 Btrfs RAID
s FNIZEE

HFEIRESmERNENIZEF
MNRFEEEMEG (FIERE) , FESISN B EERNZTNREREIER, Q%
TEH initramfs &,
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FIFEEIE /etc/dracut.conf.d/10-DRIVER. conf, FHHMTEXT (FIZaS
=) .

force drivers+=" DRIVER1 "

KRNI IR B MR DRIVERL . SNREFZARMS I REhIER, BRELETIH
HUERIR:

force drivers+=" DRIVER1 DRIVER2 "
HR4RITAE 16.1 “4ERK initramfs” o

BREBFRBEIRAID 5 LVM
FREERETSITHNRZPNIRXEFHAKER (FW /usr) %3 RAID HiZIES
B, #EFEECIEEESEH RAID 3% LVM IXshiZF 2589 initramfs,
Ak, IBTE /etc/fstab FEIEMEXRMD, HiEHHm (Fig0, /A mount -a /3K
swapon -a) o
ediZ 16.1 “4RK initramfs” o

BTSSR RSER LVM 485 Btrfs RAID
BULBEASEXSRANZESANE Btrfs RAID RN (BER) HEN, HEE
BIE— NI BANEN initramfs, ERERIIIE 16.1 “4RL initramfs” PINIESIE
Fo
gREEIIAE 16.1 “HERK initramfs” o

BT E
WMREE sysctl REHPBESRIBAEXH (/etc/sysctl.conf 5 /etc/
sysctl.d/*.conf) B THZEENE, RATRESISH, XMERFEEKX. B
EEEIEITEER sysctl --system EHXLE(EH, FABARHFEES initramfs X
e, SEBERIETZ 16.1 “4EY initramfs” RFPABEIIZX .

i3#2 16.1 : %K INITRAMFS

BAR, TEHNIREPHNMEHRSHEZL root AR SHHIT.

1. #A\ /boot BR:

# cd /boot
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2. £ dracut &£p—N initramfs X (USSR G2 iR
MY INITRAMFS) :

# dracut MY INITRAMFS

HE, AILUEIT dracut -f FILENAME REFRIIAR init X,

3. (WMBHEL—PHIETT dracut -f, BFHIHTE, ) BEFEEL—SHOIEN
initramfs X&eIEIEM initrd MRS HERE:

# 1n -sf MY INITRAMFS initrd

4. 1 IBM Z (KR EMH, FIMAEIETIT grub2-install,

16.2.3 Init on initramfs P E&

HARZM initramfs EHMIGHNIBEXHRAABESAHRITXMH systemd (FEARE init on
initramfs, HBEEWE 16.1 7 “RiE ) . WIEFRITESHEBRXERAREZNSER
1215, ENMENXHARFRMEAZLINGE, HFAER udev WAEFMHITHI SRR HISEIREIE
Fo

initramfs £RY init WEERRRAEREST root XURFARIERMIAR, RIBEHNARSKE
BWARRE, initramfs £ init ARUTES,

FEHRILIEIR
RIEEAERENARE, AIREFE—LERANEDEFRLITENNEGASE (REEN
BHZER) . BiFRIRARN root XIFRSE, ARFEERHEINXERFEREIER,

RARIFHR M
NIZIRIERHAERIRERISEF M. udev ZIEXLEEM, HIE /dev HAJ RAM X%

Rt EERFRRRVIRIR M, REXENHRX M, XHERFMEMISERARRAE,

&2 RAID 1 LVM I8 8
MR RSKEENTE RAID 3 LVM MRERXHXH RS, W initramfs £AY init 3§
& & LVM 8§ RAID LU 1F USRS RS HIIA A,
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EEMKRE

MNRE RSB NERESMEIEHM root XERSE (GBI NFSHEEH) , M init M0
HRER T EMBIMEIREHIER, HFEFEIRERZRHAI root XH RS
MNRXHRFTBE—PEEMAIRIGE (W0iSCSI K SAN) £, NIS5#EEARSBRMEED
B initramfs ERY init i&&. SUSE Linux Enterprise Server XFE T B BT H
BER FMAREISCSI BAR51S. BXIiSCSI5|ISEEBNEZAT, B2 (EFE
HIEE) ,F 158 “KHIPNMENAREEFME: iSCSI” ,$F15.3.1 1 “(FMA YaST k&
iSCSI &i2iR" -

Q xE: wEEHAKAS
MBRXHRFTEMS I SIMEFES, WATEMNEHITRENEE, FREHAE5|SF.
NRXHEFRGN Ext3 M Extd, XGRFNEREFRKSBIE. SARZ XFS M Btrfs X
BRY, WAREHHBREERRE, MEMAF E7EXAATEEXHRSRETR
8. MINMBEXHKRSE, BRUSISHRERSERAAERNERRXGRR. NREHK
I, RIERHLE5IR.

16.2.3.1 ZRIEZFERAY init on initramfs BYEL

NBELEIIENVES I SMELAR init on initramfs, EEBHTHEZBEES LREEF

4+
=
E, BEE, RERFHBARESM initramfs B5) systemd — XEEFSH linuxre #1117,

EHRERE
HERMREHEN, HEINIERH—INREARUL—1EE YaST ZEIZFHIFIH
init, YaST REIEFIETE RAM X RFEHRIZTT, ERBMEREFENMUE, A8
[ REYEIR AR EARER S

BENEEFIRBH R HIE LA PIIER
W% 16.2.2.1 7 “initramfs X4 PR, 5|SIEMELDI—ARER (7]
EARZHEGEERER) Fih. 7£ AArch64, POWER #1 AMD64/Intel 64 i+ 54
£, linuxrc SEMVREGHEEHRE, UATEAENEGEENIREIIEFE. 7T
IBMZ £, FERERMEFRESHNTIR (FI0, &I linuxrc 3§ parmfile 121#) o
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XERCHZFRATEMS IFRAFIFNBENX initramfs ., JR3|IFHAFEXLE
RiR, ERGRNEE, ErRILUER systemd RHXLRR, EXFHAER, /S
MWL 19.6.4 7 “EHNIZIRR" o

ASEIEWRMNBEMESEHBENRNREER. udev EFEIBISHIIZEX
f, linuxrc f£M YaST REREFBHEERT.

BEh YasST
&fa, linuxrc BE1YaST, BENBIRGEELZENRSKEE,

16.2.4 systemd PER

®E SRR BXHRSAE, MEHBTHEIROEHER. REIRY, 25288
initramfs HFHRITRXHERS LR systemd SFIFPEF, systemd 2 Linux WRSHRSE
1238, ER(EN PID 1 BayH#HE, ZTHERTFRohfEiFRAPTERSH init R%. BXIFH
B8, BBR £ 195 “systemd SFPIEE"
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17 UEFI (—rAI¥ BEHEO)

UEFI (Zi—aly REMHEN) BRRTARAREABHENEN. RAFFERNEAGAGUNBRERSR
A [o]]: N - 8

UEFI 7£ PC &4 LRIV ASEREESR, EUICEEZFEAESR PC-BIOS, I40, UEFI&E
RiFibses 64 (I RS, REREHNEIT ( “R2351F7 , BXREMHN 2.3.1c U LEMRAE) . &
25| SRESRANEENFEZ—. &G, BB UEF, fEBMHRKRER A TFE x86 &,

BRIz 9, UEFIEEBUATRR:
° MHHE GUID 7X %R (GPT) lUAKHEE (B2 2TiB) 51%F.

* R F CPU BYZRMAIKENIZ 7o

A LS INRERY ROERI TR ER S 1R
o @ PC-BIOS UHEZFF5 I FERERFR CSM (FREIFERR) o

BXBEMER, BB Nhttp://en.wikipedia.org/wiki/
Unified_Extensible_Firmware_Interface 7, UTN/NEHAZE UEFI BIERIEEDR, RN
£ SUSE Linux Enterprise Server SR E HREAIIR TR0

171 ==25|%

£ UEFI g, BERRMESISERFNTS, FSEET—MEEE. “F&” RUIEERENIR,;

£ SUSE Linux Enterprise Server Ifi574, AP EMRMIRFBEHRA “F8” . AEHR, E

EREHELNE, SEREMEHENERAAMHEIER. OS HruEE.

AEBI AHBRMBERTMEE. BEHHENEREFMEN “F&8%A (PK)” ARG, K&K

AlE1R. BRERARNBSHMAREZRS “FEEH TB]E &L, MULERMIZEN

BEEXR,

&fE, BEEREGREHNITERE (RIEEREPEDN “A1E" BRTETHIE) KEIL

ZeRIE, XLABAIRERIRERAS ISMEIERF. (I THFE PCl Express RIAFHSH#EE LAY
Kopigrs, thrlgEREHARSIIE,

EFRAR25S, BREARGHEENEAMEZN OSMEEFES, HEARE OS MEEFK
BEMBNRNZEL S,
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B LR R AR A (KEK) ARNEI UEFI ZsAdEREF. Xi¥, GERUEREMIES, REX
LENEHR LA PK BUFARRER 2 2 ZRIEDE],

17.1.1 7£ SUSE Linux Enterprise Server E325#

AIANBR T REMIEV R AR ER (KEK).

Q iE: FEGUID HXE (GPT)
UEFI/x86_64 ZEFPRINEBRALL5ISThEE, ERIEs5|SNEHEF & EXMNEENS S
ESIETHEM IR E AL 25| SZRRED, ZEMZIFERGFNLL5|SEREN
515, ENBEEFELL5|ISEERNGIS,

S|1SmEReE >
ASKBERD)  ARSHK | 3ISMEEFEAL

3|1 SMERE)
FF EFI # GRUB2 ~

v ZE5|SHHFE)
V| B NVRAM THi(N)

1RIPHE MBR TS (P)
BE

EaH) ELE(C) REWQ)

E17.1: RL5IS%F
“R25|F” FMUEX GUID K&K (GPT) EAE51F12R (MBR) BERIBHNS X, MER

REHAE) YaST #ME EFI &2, Mi&E6I3E GPT X, UEFI A 7E FAT #&U0A9 EFI
A X(ESP) E&EHE EFI 32,

BXXH5 UEFIl 225|%, RERSISNHER, BEMHARTEAFEREAERH. ZEBHFE
FRAEHFREE (EFEEFDTF) o
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ERMMIERT UL, —MHESEMENEEME, LHEE SUSE BHH, ARG SUSE =fFH
% SUSE ZEAEES|ISMEBRER, B—HEEIHEE Windows BATIAIETTRIES | SINEIE
FIRIGINIE, HEREUAR SUSE EEEH (MRMZILMBREFFERAMIINKEKER) . £
Itb, SUSE f£5|SMEEFIRS T UEFI &8RS (FELLER T Microsoft) K%,

-
KEK $iEE
KEK — ﬁ J' ﬁ 23
Shim MOK 5%
N —
SUSE AREH — % O\‘%%

wox — N l

GRUB2

MOK —?ﬁ l

Ptk
17.2 . UEFI: ££35|%8318

SUSE KR ERRRINE R L ER shim MMEIERF. XE—MEI LG ARUDRIE BERRR
BE, EBREECINENERZSE, shim MIHEFRESEEH GRUB 2 F5|SMHEF
HEHBTRE, 25, WL5ISMBERFREHE— SUSE BAERZBAZ. SUSE NEH
LMY SLELL SP3 FrintRfititthae, HEKRBA UEFI R£5(F.

A{ERF D ALTREE:

c BARRERIANAR. TAENA (PK) JLFEAVFERIE, RRHRE (KEK) ITESE
El5S PK—2, B EEEX PKo

o HRZaeBLMIEA ARV ENERAR. BEEYIEinRNRRIAF A UES | S5+
Xt UEFI #1TECE,

UEFI Rt FFIRA T ELUREXERAFNFEK:
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o FE—RTEHFMEN “BRIENTE” , ENIM3ISIIE FMEN “5ISRSFER" )
MIEEEITRRERGHER, TRéS( TEMEERNBARATHREREZZHERE
AN, AREHITEN. ME, BRERNXLXTEEMIFEENRNFTISESHIRIE,

o FRTSRIFMEN “(NHESISRBFEANTE” , 5| SHIEFIEITEMEMALHEERAT L
FENXLET 2, (4R 5|SHIEH EEBE) 0S ESElEfRAR, 5ISMEERAIRA
ExitBootServices MR, EEETEREUXLETE, 0S WL AEMEIXLET S,

UEFI Z5AFIRB T HE—X, ENZETERT AWBNERIN, EAVFRNER. EhiERF.
EHESUARFENTINERR R, FRKTER “(VHESISRSEANTE" . ZETEFY
FUR2AXFARNLALREZ 25T, BLAFE GPLV3 EX.

SUSE B4%c/aah shim, BER2—1/\MEEM EFI 512 MNEFER, B SUSE # Microsoft & &,
XEE—3%, shim EDEIONZEHIT.
shim FEEHAESIEERBEMHNS I SMEREFEEAE. BRIAMBERT, shim SEREFERA

FRETERANBYIRIZAY SUSE IEH, 1tb5h, shim EAWF “Bid” HMEA, ATFESEAIAR SUSE
B TXRXLEZBIN VBHEERR HE5H MOK,

BT, 5ISNMEREFSRIERNEZ, ARMUSIT. ZAREEERR EHRITEEIRE,

17.1.2 MOK (#2HEEZEER)

BEERSEN%Z. BaiiEFE5 | SIRFHHEMAN, FEERYISAEERH
(MOK)o mokutil TEBJFEBENEEE MOK,

&R AER mokutil €U MOK BEi2iERK, ZIBERTEMER /I MokNew BY UEFIiZ1THY (RT)
TEH, ENXR5ISHAE, shim 5|SMEREFEN MokNew H3EH, MokManager ,
BB RIEIRMETLANED, 0] LUER MEEE B0 2 SARM ML 2 B0 e 75 R USRI 2 SR N 2
MokListo fEREIE MOK EIE] M MokNew ? %’E%Jz Ho

WE, Zshim AR grub2 HekoikE MokManager BY, SMERZICEH. BF
MokNew EARFFIE, EAILUAETE UEFI DX EEREH.

17.1.3 5|ISEBEXAZ

LI TFARZBET https://en.opensuse.org/openSUSE:UEFI#Booting_a_custom_kernel 2,
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Z25|SFABIEERBTHRFNRZ. EUIERBCEREZAZLEER, HitEH
5 MOK 13 LURAIZIES.

1. SIE—PBEEXRIX.509 ZHHURAFERRVIES:

openssl req -new -x509 -newkey rsa:2048 -keyout key.asc \
-out cert.pem -nodes -days 666 -subj "/CN=$USER/"

BXREBIEBEFAER, 15BN https://en.opensuse.org/
openSUSE:UEFI_Image_File_Sign_Tools#Create_Your_Own_Certificate 2,

. BRI BITERL PKCSH12 4544

> openssl pkcsl2 -export -inkey key.asc -in cert.pem \
-name kernel cert -out cert.pl2

. BT pesign A9 NSS HUERE:

> certutil -d . -N

. & PKCS#12 HEEREFFIERS N NSS $ERE:
> pkl2util -d . -i cert.pl2

. f5F pesign ¥#ER “WF” Wx:

> pesign -n . -c kernel cert -i arch/x86/boot/bzImage \

-0 vmlinuz.signed -s
. FIHRZIRE ERE S
> pesign -n . -S -i vmlinuz.signed

LBy, EAILRETE /boot FLEAZ, HTARME—TEEXNESR, FALFER
RFERBEHSN UEFI EHa MOK H,

. FHOEBH N DERBI, LUHSAEHEE MOK:

> openssl x509 -in cert.pem -outform der -out cert.der
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8. FHIEBHERIZEI ESP LA LiAIR

> sudo cp cert.der /boot/efi/

9. £ mokutil BHEHE5I MOK 7&K,

a. FIERBSAE MOK H:

> mokutil --root-pw --import cert.der

--root-pw EIMAIEHZAFFER root AR,

. EEEEMAVERIR:

> mokutil --list-new

. BE5|1SRS; shim Wiz=/E50 MokManager,

RIEBSNE MOK FlIZRA,

. REMSANNERURE S EME

> mokutil --list-enrolled

. ESh, WETLIRAWIN T AN FEEE) MOK:

B5|%

. EGRUBZ*”’%EF', E C %ﬁo

. ZEAEY.

chainloader $efibootdir/MokManager.efi
boot

. EFEMEEEIZE R,

. SME cert.der X{HIZ Enter ,

BEZWA root O<TLAFAIA

. BRIESEICER. EBRRATNE “07 , AR “y” FLUHiA

BRIbZSt, BIfFRBWATRERM T ZMm “SREEE" FRINFHERNS

o
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17.1.4 (FRIERERNIER

ETRRZ2s|EMNBRT, FXFEREIEDRINERERER (B), K=Z SUSE Linux
Enterprise Server BHBIREIFEF) o AT SolidDriver/PLDP Y& R ZHHEARZ 1T,
TR LUBS MM ARNAR, ERRRE5 BB R T TFREREREE=FRDIEF, TiX
mHERT, #E:

o ELREH, BUIENGRAAETETAKFABEHARNZIEGLHIEER, HEMEURTFES
FIfE M REEY. 155 0ENEEENE T BIFAER.
o M https://drivers.suse.com/ 7 EaREHEN IRV R 5| RIKEHFERS ISO, EEAXS]
SR ZHEICE MOK FI)FRH,
EFAA 5| SIRHIER 1ISO BIRHTEFZEAEILE MOK TR, BRITUTLE:
1. 3§ EXCFRIR 1ISO B {&ZIR EI= CD/DVD &k,

2. fEFHHY CD/DVD EAFIARE, HESFINENRERASEMBZLERS 2T URL,
NREEHITMBRE, BESISBTLER install= ETMMARNZLZERN
URLo
MRERMAFRERRE, REEFRANEDEFESIS, AREXREBAT@mAE—K

[ = = 14
TEMNE,

3. REMRBAEERESEIERNIKIZFRY initrd,

BXBEMEE, BB Whttps://drivers.suse.com/doc/Usage/

Secure_Boot_Certificate.htmla,

17.1.5 ZIhReMIPRH!

NRe3|SEN3ISE, FALUERU T
o REF) UEFI BUARYS I SINERFIE, XA T RENAINE EFI 5| SR AN
« 53 UEFI E31%.
© MISEHEMAEREINIER BIOS, Xen BABERFHER UEFI 315,

* ¥ UEFI IPv6 PXE 5|F-
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o X85 UEFI ASTHRTN, AL LAM UEFI ZRAISIRTC, UERERNSHECE KMS 12
o

o UEFI Z#FM USB 1&&5I15.

* M SUSE Linux Enterprise Server 15 SP3 F&, TR £5|SEI T3 Kexec #ll
Kdumpo

U225 SIRNGIFH, FELUTRE:
* NTHRTERBHIREST, RARERE5ISERA T ETHSEAFERNZINEE,
o 5|SMEIRRF. RZURAZERUAZEIE S,
o RER (EEIME) L TFEAKS.
e Ji£iAiAl /dev/kmem 1 /dev/mem, root ARG,

o TEMIE /0 iwH, i root AP WBAFISN, FrE X11 ERZIREHIE 0 S A IR ENTE
o

o 5 %i@iT sysfs ifia] PCI BAR,
o JoiAfEF ACPI Y custom method,
o A asus-wmi IR debugfs.

* acpi rsdp BEMAZEE EARM,

17.2 E%EER

e https://www.uefi.org 27 — UEFI 51, EHPFIHT &#HAY UEFI FI5E,

| Olaf Kirch 5 Vojtéch Pavlik IEEMEXY (ERETRBETEMMFXLEREN)
e https://www.suse.com/c/uefi-secure-boot-plan/ #
e https://www.suse.com/c/uefi-secure-boot-overview/ 2
e https://www.suse.com/c/uefi-secure-boot-details/ 2

e https://en.opensuse.org/openSUSE:UEFI # — UEFI 5 openSUSE,
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18 5|FN#i*EF GRUB 2

NENBIMAEE SUSE® Linux Enterprise Server R ERM5 | SN2

GRUB 2, GRUB ZEf%%4t GRUB 5|SM&EERF (I7EFFIE “GRUB Legacy” ) HYE4
= fho M SUSE® Linux Enterprise Server higZs 12 745, FLEMHE GRUB 2 {fEARKIA
S| SMEEF. FRmPIRMET —1 YaST R EEREEMNLE. F 16= 5]
SHEENT PESISEREN—IBEHITT NS, BX UEFI ITENINZ25|T
SRAT, FERE 17TE “UER (Rl EREGHED) U

18.1 GRUBLegacy 5 GRUB2 ZB|NEFEER

o BEEFMHETEARERYX P,

o IRFELZHNNHRS (F140 Btrfs) o

o B EEIEEY LVM B¢ RAID & & L 1IFERISXHS

° AR AERIENE, FHalZEER,

o BE—IATEHERNG, UXFHESDEE, HIIXGHRAEF.
o BRERMEMEMARSRIERSE (FI50 Windows) BI5ISTN,

o BE—NEIATF Bash BIFEEIEHIS,

18.2 ECENXF4M
GRUB 2 (WERE T U F X4

/boot/grub2/grub.cfg
X HEE GRUB 2 HEMMAE, ©EMT GRUB Legacy 8 menu.lst . FEHIE
grub.cfg — E2MH#< grub2-mkconfig -o /boot/grub2/grub.cfg BEI4ER
58
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/boot/grub2/custom.cfg
EANEXHESISEH grub. cfg BEFNER, ATRATRASISKERMEEN . M SUSE
Linux Enterprise Server 12 SP2 748, f£f grub-once B DITXLTHE,

/etc/default/grub
b 44=H GRUB 2 A FIRE, BEEAERMEAFHMIFRIZE,

/etc/grub.d/ THIRZS
717 grub2-mkconfig -o /boot/grub2/grub.cfg 5<HAE, RESiEEULE
FHRA, FEEEXH /boot/grub/grub.cfg FEER T XLLEHARIES,

/etc/sysconfig/bootloader
R EXHRE—EERGE, GIWs|ISMERERXE, UKEEERA UEFI%225|%
2N

/boot/grub2/x86 64-efi, /boot/grub2/power-ieeel275, /boot/grub2/s390x
LR E XA E B E TRREMBNED,

GRUB 2 AJLUEE AN TR, AIUEERRE (BoFs) FRFNEEENS ST,
EEEMXH /boot/grub2/grub.cfg &, MaXGERETFHMEEXHRFFN (ZLT
X) o FiE GRUB2 EEEXHHEMANRAX M, HEXLEEXHFERE root Fil

Q iiE: WEREEXK
FrhYmiE GRUB 2 EBBE XS, FEIEZ1Tgrub2-mkconfig -o /boot/grub2/
grub.cfg LUBUEER. BIER YaST EXECENMARTEZULL, E YaST =HIETT

tar<,

18.2.1 X% /boot/grub2/grub.cfqg

waL | ERENEFERE LMNANBEVRT GRUB BBEEXH /boot/grub2/grub.cfg,
EXHEEEXULUBINES| I SHNME 7 XFIRERANE R,

RAETR5ISH, GRUB2 REEMNXHRAGFEHIEEH., A, EENEEXHEFARER
W& GRUB 2, REFEMRNZG, RASBEHEME grub.cfg,
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grub.cfg @7EI=1T grub2-mkconfig -o /boot/grub2/grub.cfg m<H, EFXH
/etc/default/grub UK /etc/grub.d/ BRHHHIASREIEN. Fitk, TI7FHREIZX
%, MMNIZREEXAEXY, HERIESE 1837 “FH VaSTEES | SNHEE" R,
R YaST 5| SINEEFARRFIE IR

18.2.2 X% /etc/default/grub

X482 GRUB 2 FEMEMES, fig, BRREE, NEBSISHRIMEERS. B
SILFRE R RS, BEEHU <!

> grep "export GRUB DEFAULT" -A50 /usr/sbin/grub2-mkconfig | grep GRUB

BRTEEXHTESN, AFRERILGINEBCHEE, UEHRTE /etc/grub.d BRHPHHEIZE
MfER,

‘w48 /etc/default/grub f5, i5f#R grub2-mkconfig -o /boot/grub2/grub.cfg
EMEEEX M

Q iis: E
X HRIgENFIEIETIE S F A 5| SIAYE LD, #id GRUB_*_XEN_* ALE& ik
A LU B Xen AZEK Xen BREERZFNFERD. BXHAT, BN TX.

GRUB_DEFAULT
HERINRSISHNEISHET, ENEIUSHFE. XETHNTEZME “saved”
GRUB_DEFAULT=2 5|RE =1 (MFHHBITEH) 5|SKEI,
GRUB_DEFAULT="2>0" &5|FE=TNEFEME— TR,
GRUB DEFAULT="Example boot menu entry" =5|§%&7 “Example boot menu
entry” BYSERIN,
GRUB DEFAULT=saved =5|% grub2-once 3 grub2-set-default spi<i5EHY
I, grub2-reboot RiGE T—XES|ISHHIASIST, M grub2-set-default i%
BENEXANRING IS, BEEHWEN. grub2-editenv list 7|HT— 5T,
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GRUB_HIDDEN TIMEOUT
EHAPREMBIIEEN . FLIERE, BRIERFPERTENRE, S
RERER, NRAFPEEENNBERRIZEMARE, THREERS
GRUB TIMEOUT ., GRUB HIDDEN TIMEOUT=0 B4SKEIRTEIKLT shift , IR

B, WERSISRE, BNSILZESISFRINRIRED, NR GRUB2 RiRFT—1E5|F
1BR1ERS, WEAINTAMZBU0L,

GRUB_HIDDEN TIMEOUT QUIET
WMRIETE false, FHBHET GRUB HIDDEN TIMEOUT IhEE, BatE—1NTHREREL
SREEITET28.

GRUB_TIMEOUT

EBM5ISERIASISHZAE, BR5ISRENIR (URREN) . MRETENE, U
SEUHER, GRUB2 FFFHEFRLILRE, WRIEE GRUB_TIMEOUT=-1, MEEF
HERS IR A, a—HETREE,

GRUB_CMDLINE LINUX

HATRBUR AN EEMRERNSISHHRE. E£REAUB5IKSITRININZS
o

GRUB_CMDLINE LINUX DEFAULT
5 GRUB_CMDLINE LINUX —#¥, {BRBEEIEBRN FEMD,

GRUB CMDLINE LINUX RECOVERY
5 GRUB CMDLINE LINUX —#, {EXREEEMERI FEMDL,

GRUB_CMDLINE LINUX XEN REPLACE
I RFRE Xen 5/ 2IAY GRUB. CMDLINE LINUX &%,

GRUB_CMDLINE LINUX XEN REPLACE DEFAULT
5 GRUB_CMDLINE LINUX XEN REPLACE —#¥, ERSEK
GRUB CMDLINE LINUX DEFAULT Hy&#k,

GRUB CMDLINE XEN
IR A Xen guest NIZIEENIZS 4 — T{ERES GRUB_CMDLINE LINUX #E[E
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GRUB_CMDLINE XEN DEFAULT
5 GRUB CMDLINE XEN —#f — T{EER¥5 GRUB CMDLINE LINUX DEFAULT #HE,

GRUB_TERMINAL
BRMfEERmN/ M RiHEEE. AILIE console (PCBIOS #1 EFI =%l

&) . serial (&B1T&i4%) . ofconsole (AMABEMHEHIE) HAAE
gfxterm (B EIiaL) o A5ISHEEMENETAIUBASZ N RE, I

GRUB_TERMINAL="console serial",

GRUB_GFXMODE
gfxtern ETVARBRNSMWE, RAEERENERF (VBE) 2SI, BlE
0 “auto” , EISILAEEBNSWE, 7 GRUB2 HOTTHREA videoinfo FIUER
H1T.

GRUB2 EFNREDYIE, GRUB23|SXBEREETRE, BN ¢ BEIEiAE
X LIS EBERE, HEAeBEBEENRISHERIGENGTE, H

1

GRUB_GFXMODE=1280x1024x24,

GRUB_BACKGROUND
B gfxterm ERmNERER. HEGRUINZ GRUB 2 £5|FH AR, HA
BALL .png. .tga. .jpg B .jpeg ERLER. LB, RASEBZEGLES

o

ey

GRUB_DISABLE_0S_PROBER
MRFULETUREN true, HRAEDEREMRERLNIE. REI=N /
& B CHIBI AN R)ED,

boot/ HHINIZIRIG, UK /etc/grub.d/ &

SUSE_BTRFS_SNAPSHOT BOOTING
MRELETZE S true, GRUB2 BJEIZS|SE Snapper (REIR. BXFHARFEE, B

RE 03T “BEMREBSISRITRLER

ERREBETIER, B30 GNU GRUB manual (http://www.gnu.org/software/grub/

manual/grub.html#Simple-configuration) 7,
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18.2.3 /etc/grub.d FAyHIZS

#1117 grub2-mkconfig -o /boot/grub2/grub.cfg #<HiE, RARFEULERHH
7, RMIZARIESEE SR /boot/grub2/grub.cfg H, grub.cfg FREBINAIRFERLL

BRPXHFIEITINERRE. EERISHESHNXHERT, K&\ WESHIR. 00 _header
£ 10 _linux ZHIETT, MEEXTE 40 _custom ZHIEIT. MREFERBFIRZIRMME,

XEXHRERARSHBNXGEENIT. TH1T grub2-mkconfig HAjEl, RERHITX

HABETE grub.cfg FAEMEEH. FRAINBERT, /etc/grub.d BRPHIFEXHEE AT
X1,

) =% BEEXABKAREEgrub. cfg
BT&/RIEIT grub2-mkconfig BESEHIE /boot/grub2/grub.cfg, FELtFT
EEEXARBHSER, EMEIEZTE /boot/grub2/grub. cfg FIENITHILXLEITE
1517 grub2-mkconfig EAEXR, FERBEIHEANUTRHITZIE

### BEGIN /etc/grub.d/90 persistent ###

il

### END /etc/grub.d/90 persistent ###

90 persistent MIATHFRIERNETZHFE K,
TEHIETREENMA:

00 header
REMRTE, HINASKXHUE. ERgE. TEMURIRENDL. EXERUSAN /
etc/default/grub REFFENEERD, BE, FTHRENIEXXHHITEN.

10 linux
IRFIMRIZE _ERY Linux 1%, HEZMBAXMRED, XEFEXBENMEFEIER (MRS
BR) . EXBNHFRBTREMAL, HEAZEESEFRER.
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30 os-prober

LRI ZAfER os-prober RIEE Linux MMIEMIRIERS, FHRHLERYIT GRUB 2 KEH,
HeppgyREE D eI ORI E MBS ERIERSE, /40 Windows 8¢ macOS,

40 custom
ERALEXXHRI UG @EMTE grub. cfg FESBEENXSITI, Y171EAF kKR exec tail
-n +3 $0 F:.‘Bﬁo

W FREFISRSHWE, W5z WHARTHIT. MRS MHANFIRESER, WR
EEN RN F IR RREHRITIRGF.

() #@=: /boot/grub2/custom.cfg
WMRIEGNET /boot/grub2/custom.cfg HEEFERTRE, RARESISHHE
EEEEE /boot/grub2/grub.cfg 1, HEE 40 custom BISE,

18.2.4 BIOS IXEhER 5 Linux 1% & 2 [B]1AYBREY

7£ GRUB Legacy A, device.map EEENXHHEFET BIOS IKnh2d =KL Linux iI&& B .
F—ESBEEMENL BIOS IREh285 Linux 1&& ZBIMIBRSY, #1190, 40 IDE 0 SCSI IR&has
BIS| ZIRFTE BIOS FEEF#E3XH, M GRUB Legacy MM &£ &R,

GRUB2 74K grub.cfg BIERAIEE ID F/FE (UUID) X RFIRE, FHLbEs T Itin
. GRUB2 LARFRAINEE— M MRINEEIRS, XBEEUHRERE, LHETREMER
%k,

B2, MREFEES GRUB 2 WEMMEEIFVLE, BRIRBEXMEXH /boot/grub2/
device.map. UTFRHBNIGEMEY, £ DISK 3 iA5IFHE, iEE2, GRUB2 HXHES
Bl 1 FH88, MAEE GRUB Legacy HARHELL 0 FFi8.

(hdl) /dev/disk-by-id/DISK3 1ID

(hd2) /dev/disk-by-id/DISK1 ID
(hd3) /dev/disk-by-id/DISK2 ID
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18.2.5

HAGHTEEHEIRMAEEBE5ISHN, WREBERRFERE, MIREHEY, EARSE
IRIESRIE R AR ERRRE BB R TS E.

1. EECSI1RXKER, ERKRRERERENI,
2. ¥ E fIAETXARBIYRIESS.

3. EALREBIEERENT.

< 5

a. BRSO RNSEHRMEILL linux 8¢ linuxefi FKAVTRIRE, LURIEARZ
2o ERMT REHNSHIIR,

b. EREBEMED, UERAAZNRESF, & - BZERPIERBERH2EN,

4. ¥ F1o ERIEAAMNENSISRS, HER esc BWFERIRIE, HiREE GRUB2 X
L2

B XA HITHERRENARHFI5I1SE31E, MARKART.
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O == 5 ISIRPNBREHR
US BEMBEE5ISHE—FIANREMR. 580 (HEER) ,F 128 B,
$£1237 “MBREEFEEHSISRY , ZXNBERR.

Q iE: REIHETNGISMEER
EERES BIOS VAL L, LEEAEPRIS|ISMNEIZFTIZ GRUB Legacy, EAMM5I
S5, HEE—W, AEHFHEEN. TXE5|ISHHRRMNAETE KA RFERENR
ZH,

Q) ’x&E: 7£1BMZ L4148 GRUB 2 32T
IBM Z _ERYARIS iR ERREETm S BFIARR, BX4T, #E8WE 18471 “IBMZ &
KIRERAXNER

18.2.6 1RE5ISFO<

BIETEIRIE RSG5 |F 220, GRUB2 XN XHRARIMIR. 2F root IRERIVAF RIS
Linux RERXM, MESISRSE, WITRESOHRXEX A, BRIEIEHRIER R
FIRFREREN, BIRESIFOR.

0O ==: s1s%20¢

MRKET5IFOL, WERSISHAFRERAZAL, XERERHAFZBH5S.

RINTHEIRES|ISOL, EMEA YaST (FROSHFIFSISNEHRER) -
1. £/ grub2-mkpasswd-pbkdf2: XNEO<$:

> sudo grub2-mkpasswd-pbkdf2

Password: ****

Reenter password: ****

PBKDF2 hash of your password is
grub.pbkdf2.sha512.10000.9CA4611006FE96BC77A. ..
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2. BAEBMNFERFHIER set superusers i —EFMLEIXE /etc/
grub.d/40 custom H,

set superusers="root"
password pbkdf2 root grub.pbkdf2.sha512.10000.9CA4611006FE96BC77A. ..

3. EREXRSANIEBEEXHTF, BT

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

TE3ISE, HEFHASISEIXRETN, RAETERANRFZMO<, WA root UK
Z7E1T grub2-mkpasswd-pbkdf2 saTHIEIBARNOS., MRBMEIEEH, RAKSIS
EERIS | S,

BXBEMER, ESWhttps://www.gnu.org/software/grub/manual/

grub.html#Security 2,

18.2.7 5|FEREBIBRAGARIINR

ERTLAKE GRUB 2 EEE N AFIRIERINE AR5 | SR BT, BRI MEEZ M ROSRIPBAR
WP, HAEIERAFRRBTRLENER, ZE GRUB 2 FECERN, BRITUTIE:

1. NEE GRUB 2 RERANENTAFKFRIBHMEZ— 1O, &E 18267 “%E5S
(<" HFmRER grub2-mkpasswd-pbkdf2 &<,

2. MRS /etc/grub.d/10_linux. XAFRJLARGLEHILHBAIARY GRUB 2 38T,

3. {w4E /boot/grub2/custom.cfg X, HFIRIMEEXKET, FTENERE—D
B, EEEZENR, FEEESERREG:

set superusers=admin
password admin ADMIN PASSWORD
password maintainer MAINTAINER PASSWORD

menuentry 'Operational mode' {
insmod ext2
set root=hdo,1

echo 'Loading Linux ...'
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linux /boot/vmlinuz root=/dev/vdal $GRUB CMDLINE LINUX DEFAULT
$GRUB_CMDLINE LINUX mode=operation

echo 'Loading Initrd ...
initrd /boot/initrd

menuentry 'Maintenance mode' --users maintainer {
insmod ext2
set root=hdo,1

echo 'Loading Linux ...
linux /boot/vmlinuz root=/dev/vdal $GRUB CMDLINE LINUX DEFAULT

$GRUB CMDLINE LINUX mode=maintenance
echo 'Loading Initrd ...'
initrd /boot/initrd

4, BFERSNEFEEXHF:

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

£ LERREIE:
* GRUB2 BB ELATRWIL: R FRIIAMLEF R
o MMRKIEERF, WIMN5IFHKBIMERI LA, EEMAEIEIR GRUB 2 a5 <178
IRAEINA SR B,

e admin FAFAE[iAA) GRUB 2 s5$1TH4RiEIN B RIS B IR,

* maintenance AP RIEFEME LI,

18.3 f&H YaST ECE 5| FMEE

£ SUSE Linux Enterprise Server 24/, B&ES|ISMAERF—RIEN&EENAXMESER
YaST #&1R, 7E YaST i=HIhil, EERY > 5|SNEERF. ZIERRERERANZHFI5ISM
HEFIE, HATFEHITER,

FA5 | SAEEIEN A EEMELEEE. (ENSRMBREFIGENERIZE, ErILLE
BREEMERENEE EFI 230 F#EA GRUB 2,
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O ==: £FI RAERER GRUB2-EF

NRIEEMARYE EFI B4R, MREELRE GRUB2-EFl, BNEHRKATERERESIS.

O ==: srxEs|ISngeEs
EERTESISMEERT, ESWUE YaST FEXILE, ARBBEKENR, Flin, BEE
st GRUB2-EFI, i540%3% GRUB2, SAEIIEMEE MG GRUB2-EFI,

BN, AeRSEMRESIRMARERN—ED.

Q iFE: BEXGISmHER
BEALARIENGISMERR, BERAZEL {5 SNEER, ERFZEZ
A, IEFAFREN5 | SINERERE S,

18.3.1 S|FMEFEFUENS|FIUEIEI

SISMBERREFNERIAMIENES|IFIER (MBR) B / HXMEIRBK, EAMOXIREME. &
EEISMEREFNLE, HERUTIE:

312 18.1 : EeASISMEAREFME
1. E5F5 | SARDETNET R, ARAS|ISNERZF I EEFELTFEMED:

MESIRIER5IF
EFEIAMREEE /boot BRAVHELE MBR RRES|ISMERRER. BE, XFE
HHE / A, (BWNR /boot EHFIEMME LRIRIISX S, K ERXE
[ MBR,

MRS EX5I%
ERIEINRTE / HX5ISEKPRES | FINHERF.

BEMXRSE
FrpfERILETHRIEE S | FINHEFRILE,.

2. BEHEUNAEN.
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SIS MR RE >
3ISRBARD) | WEBKK | 3ISHERFER0

3ISMHEEB)
GRUB2

3| FMRBAE
ST (/dev/sda2)(T)
VI EAESIFIER (dev/sda)(M)
BEMSISHEUY)

v ERERFHRS|ISHKIEEEMETRA)
BEAs|ISHBEAEIIRERG)

{RiAHE MBR 75(P)
I -
(BERE3ISEFE

) WHO | | BEOQ)
18.2 ! 5| FXET%EL

5| SR ETEIR R 68 & LU ERI ML -

ERERPIGEFDFE, USIFHE
BUEEE /boot BRMISDKX, T POWER R4, NMSEUE PReP DX, IAATAR
HIR BIOS WARZM/HIATURIERS, EANENRIRETEMIFENNIXEIR. &R
IOV S A L T

¥&ER5ISKEBEAN MBR FH
MR MBREBEHEXH “3F GRUB” A3, IEMSARRIRIERFIRGINEARG SR
TS, MREFERALIET, REAJERETESS.

BRAESISZF
BoiZiFeEitEIEE (AEFAER (TPM)) BY TrustedGRUB2, BXFMELE, 155
Whttps://github.com/Sirrix-AG/TrustedGRUB2 4,

FIPIE MBR AREER D €& LU I

set
EAFESIEN BIOS 51F.
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remove
iERTF UEFI 51F.

do not change
MREEE—NTEBEITHRS, XBEE&EEHIED,

AREZEIERT, YaST BRINRERESRIIEDL,

18.3.2 AEHEINF

MRENITENEZMER, EoILIEEHENS|ISIRF. tNEM MBR 5T, BEFIRFTNE

— MR LS GRUB 2, BIATEZFEE P LEE SUSE Linux Enterprise Server, FIZREVERED

=B X GRUB 2 NigEMSERFIIETR (BEIE 18247 "BIOS 525 Linux 1% 2 (8]
HIBRES” ) o

) 245 THEISHESR
BEELT, RNME/LERFIERNBHEN. NREERMELTHENSISINEF, &R
TRESISHAIRETES IS, B0, WRFIRFPNE—NHEETRE BIOS 5|FFFIFR, H
BYIRHAMEMBERET MBR, RARLIESIS.

I8 18.2 | & BHEIRF
1. FIA 5| SAIEEIHET R,

2. PERIEBHESISINF,

3. MMRVIHT ZPHE, BERE—, ARBER LA RN RIS ENHIF.

4, BEHEHERRURGFTEN.

18.3.3 ECESLE

A LU 5| SINEE 7 2 UDER R REC B BR5 1 2.
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18.3.3.1 5| RMHFAZFETLEIN -~

3| SMmESEE )
2SRBAND) WESHEK @ 3ISHEEFEAL |

et (L) M
(8 2| L3I SedEReH)

EIASISM(D)
| SLES 15-5P4 -

v ERERRFRIAIIFMEEE)
v LRI BRI R RAZEA(R)

GRUB2 BB root HIC14(P) BRENERT

[— | ’

| wE) |  mHo | | BEo |

18.3 ! 5|SINEIZRFIETR

51 FIEIEF B
B ENFENE R RIRREAENA S mERENEN (LA EA) BE,

BRI RIZ(ER S
INREFRIZED, SISNMHEFRSERAEMRST (HI50 Windows) SHEM Linux 2%,

5| SR SRS
BRiEl5 | S REHS TR,

REERRIAS| 0
M “BIASIRERD” FIRPERFIFNI. FEE, 5ISWMBFFN > FSATFIRE
S|1FER REFEB o
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FEROLRIPSIFMEIERF
ER—IMMBOLRIPSISMAREFM RS BXFECERAT,
NRESISOLT o MRBALED, NER5ISHAFRBAZSITOS, XEKRER

FKA=BEEIF. B, NREEEWR GRUB 1MTRHAR, BEIMNS RN LLENE IS

Ul ERILKER, EMARAILLERS|ISIHSISRS, XEEBKGISRIEY, 1THRER

B/ENE 182671

£ GRUB 2 root BFPMIO%,

18.3.3.2 AZSELEI~

SIS MEEEE
GISREAMD) | WESRK) | SISHEERERL

BEAEES TITEHP)
EpLash:s.ilent resume=/dev/disk/by-uuid/c7abfba6-6a82-49ac-8cd1-c72686df5ba3 quiet security=apparmor crd

CPU & RESRES
B

v BfEEREG)

ERIG 5 EEQ) EEIG Q)
i grub2 BEhie - | |/boot/grub2/themes/SLE/theme.txt | 3I¥(W)...
EBITIEHES)
HE(H) AWHE(C) TRE(WO) )

18.4 . NS

AER AR LITEH
FUILMEERLERN NS, LWER/RRRSIE. FIRSERF, FF.

CPU EfR+85E
SUSE $t3 ABA1E CPU 5 B MR EMFR B I EREE R T — N Z MRS
SEHP1T8H, Eh—LESHnieaSEMaENk, BRIBEIMEREEFUTESR—MNE

I, RN IEESE T
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Bzl BRAEH CPUBSERFZNEMEMRER, BRPSTEE CPU Z4i2M KT, iRER
RESTE—ERRE LM, B IEREME,

Hzh+ 5H SMT: RUHBEETTRANREE#EER. BRER CPU B SHENSEMEMRR
B&. Lboh, EXRRBRARY ZE4IE (SMT), URRIHELZ CPU LIEARMNIAEER T,
g B ReRH—F RMaMteE, BREBURT IERH,

*: ZRFBEMEER. CPURREIERINEER T, BFEUAT CPUES, IthRER
I EREIS AR,

Full: PREFAERERER . BERRNZMITERNFIIERE CPU &S,

ERERE S
MBREPZIED, 5|SHERETEERBIREF, MARUXAERER. BIAER
T, RS BRESISEENONE, BEFLETEG & 0EF#HTIRE, AU
fERES & TR IEFSEE B EHE XX, FXECEENAE CHNES ™A
Y, 7 EoUtiRE.

ERRTIEHE
MREITEN BT BT EEHIN, WeBEEmHIEEE (AN COM iHH
MEIBITERE, 2% info grub =f http://www.gnu.org/software/grub/manual/

grub.html#Serial-terminal 2,

18.4 IBMZ FRimERABIINER

£ 3215 # 3270 Kim L, FetrrITEshAINURIE GRUB 2 AR HRIEGRSHNARNEFTET—LER
PR

18.4.1 [PRH!

XEREN
REMEFEFENRE, RANBERERSEMNRIG. BEEECITAENNLE, FE
ANTFHRIZ (2 )o
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Q x=E: 3270 53215 Mondty

5 3215 &imALL, 3270 KIHEERMAIFRER A ERIFRF S,

FEtREITSEh
TE#T “RRmB JATSThIR(E, At | Meta | ctrl FIJCARRERNE(ER. BBNL
i, BEAE 18427 “HE%E" PIHNAER,

N=F1F
AR () BIEERIFN. BRAXE ~ MFE, H#AN ~ . ~ # LETTER,

PN
Enter JENEC(ER, BXA ~-3,

18.4.2 HTHE

wRANEARE ~-la #aik ( “Enter” )
- fik, RER— “KE
Aol Tab 42 (ERERRSIH
RIRIT)
KPR TR ~—A BEE—1m
l-E BERE—I
B %3 E—1mn
" -N BB —In
~-6 EB—m
~-lc THE—]
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~ 3| SIEE T\ F 5
(5 ~-3 HVERAER)

E TR E HY T

c # N GRUB-Shell
fmIEtRTU T A AR ~-P EB—17

~-N %17

"-B [AES—NFRF

-5 EEZ—NFT

" A BEITE

~-E BEITTE

~—H IBA%

~-D delete

" K IBRICAREE S RI1T

~-Y b=k

~-0 BATTT

~-L R R =

~-X 5|

~-C ## A GRUB-Shell
TRV AT ARV ~-[p E—epe

~-N REFHT—1 <
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18.5 BEHAEHI GRUB2 &<

grub2-mkconfig

BEIITE

BEITE

REB—FAF

A —INFAF

IBAg

delete

BIFRICAREE Z RI1T

HT /etc/default/grub UK /etc/grub.d/ FAIBIZALERFA /boot/grub2/

grub.cfgo.

fj 18.1 : GRUB2-MKCONFIG Fi%

grub2-mkconfig -o /boot/grub2/grub.cfg

O =F: EEhs
BITAHEMASEE grub2-mkconfig SEEIEFTENR] STDOUT AR &
Bo. TE N /boot/grub2/grub.cfg EfEA grub2-script-check aJL&

EHEE.
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o EE. grub2-mkconfig TABE UEFI £25|8%K
INBEHEANE UEFl 23|18, MENAATABESEEGRUB2, LSS
SYNEHLSE Shim HEHFER UEFI 3195, SHITILEME, HEM:

# shim-install --config-file=/boot/grub2/grub.cfg

grub2-mkrescue
ALK GRUB 2 BL& GIE— 1A 5| SRIREEME,

ff 18.2 : GRUB2-MKRESCUE A%

grub2-mkrescue -o save path/name.iso iso

grub2-script-check
CEREXFPELIEEREIR.

{51 18.3 : GRUB2-SCRIPT-CHECK 5%

grub2-script-check /boot/grub2/grub.cfg

grub2-once
OB TREISHBINGITT, ZIRENATASISHATIR, J/ER --list &®,

{51 18.4 : GRUB2-ONCE Hi%

grub2-once number of the boot entry

() #&%: grub2-once help
A AR R AR 5 LURBRF G A A M 52 51,

18.6 EZEER

https://www.gnu.org/software/grub/ 2 EIRMETHX GRUB 2 WAEEE. EiEEN grub
EEIH, FBHaIUERAEEEER ( ) PERXBEF" GRUB 2https://www.suse.com/
support 2, BUIRERE XFFF*IEEHE R
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19 systemd SHPIERF

systemd fASRFIALERSE, SHHIZEID B 1, systemd HAKEERH, 559 (2558
BRAL#HE) HEREER. FrEEMERSE systemd HiZE5), KHENHEP—NF
HIZEDN. systemd BYLT System Vinit sFiPER, HEAEBEEXH init fid5 System Vinit
RERE,

systemd MEEM A BEIHITHRS B, KXMRTSISEE, BIb, systemd RTEH
LERENTRBRS. BIFSERALISHERHBoITIFER, MERES—XFENA
KB, systemd EZIFWIZITHIA (cgroup). BIEREBMIME RFRES. BEXEZAT,
ES N http://www.freedesktop.org/wiki/Software/systemd/ 7,

19.1 systemd Bi&

TEESIERT systemd EEHIBL.

systemd BEMATF Linux WRKNZIEEIESE, ©5 System V & LSB init A3k
B, systemd NEEINREEIE:

o FHiTikae

o FREEF N D-Bus BIERBEIARS
° REBITIFIER

o {EH Linux cgroup FRERHIE

o SIRRIBHME RFURTE

o HIFEHH SN BIIERR

o LHEFRAIRY. BT HSIRIMMRARSS EHIZEE
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19.1.1 EBxXH
BRBEXHEEEXUTHIEMNER: RS. EEF. B&. #Ha. BoEgHa. TEX
HEOIX. BshBin. MENXERARR. T systemd BHIFSENITE 2R, IGRRSR
SRR, ZREEE D —HIMBOIERRHR,
“BITXH” 2 systemd AFHR TR IMAEARIE:

o fRS3: HBEEXEERE (FIIBEITFIFRER) ; XHLL .service 45

o BiR: BFRRETHEUNERHHBIRERT =; XML target &2

e EIZF:. IPCHENREEFHINHERZFIFOEXER, ERATETEIEFNEE (W0
inetd) ; XfLL.socket £5

o B2 ATMAHMZBT (FIN, EXHEXREEITRS) ; X4 .path E2
o iHEYEE: RITHNTEISEEXRER, SRATETITIRBE, XHLL timer 4
o HHA: @EHMH fstab £BBEIER,; XHELL.mount &

o BEEHA. XHRFKEEHSMEXESR; XM .automount £

o R ANEFEDTIIGERIXHERESR,; XHLL .swap &5

° i8&: sysfs/udev(7) IEEMPAFIIGERXRER; XA device &R

o SEE/ES: BXSBREE—HHENZRENEE, XL scope/.slice &

BX systemd BXHFHIFHAER, 15BN http://www.freedesktop.org/software/

systemd/man/systemd.unit.html 2

19.2 BEZFRRE

System Vinit RFAERE TR RAIERS: init A, insserv. telinit &H
fle systemd EIEMARSEIE, RAMFABARIBRSHES, RFEEBICF—FK
<! systemctl, BEfR “GGLMFHL” RNE, 5 git I zypper HHIL:

systemctl GENERAL OPTIONS SUBCOMMAND SUBCOMMAND OPTIONS

BXTEWNFM, 1580 man 1 systemctl,
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©) 177 KIFHEA Bash M
MRFEERIRE NG (MABRENEBHXH) , systemd mLRIASRFKEHL
XE9DTI88, EH --no-pager EINAI XA D THE,

systemd &3z #F bash #h2, ARAFEWMNFHRSHLILNFE, AEKE - . tHER
BETE bash NS ER, HEFEERHE bash-completion IH4E,

19.2.1 BEIEAEEITHRFFHARS

BTFEERESNFHSS5ER System Vinit EIBREWFm<SHER (start. stop &F) . R
SERMTHN—IEEWN TAR:

systemd
systemctl reload|restart|start|status|stop|... MY SERVICE(S)
System Vinit
rcMY SERVICE(S) reload|restart|start|status|stop]...
systemd AFE—REBLZNRS. TH% System Vinit BZEPMT init s, m2HiTH0
T
> sudo systemctl start MY 1ST SERVICE MY 2ND SERVICE

By H RS LFRE R AARSS, BIE1T!

> sudo systemctl list-unit-files --type=service

TRIIHET systemd # System Vinit REEMRSEEMS:
+£19.1: RBEEGS

£33 systemd &% System V init
e

Bz start start

=1k stop stop
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£55

ER: XARS, AERBRIXERS,
NREDERSS HARIETT, ERF=EE.

BRMEMERDD: NRKRS HFIETDET,
MEBshEl]l. MREBTHRSFHRITER
121%,

BWEH. ILRSEAPERENERT
EMERHECNINEEXE. FRXEG: it
Apache EEHECLIR httpd. conf EC
BEXH. FHIFPMBRSHIFEMER.

EMEHNERR:. IRIEFEHMERNE
MEHRS, SNERIRS. NREDRS
HKRIB1T, EREBE.

BRI EREHNERR: NRIFEN
FHNEMEHRS, SN, WRRSSHEE
#ia1T, WEBHRS. MREBTHRSE
BT

RSFHENREBER: THRSIKEHEX
58, systemd SLRERIA. AIHITX
. KB, cgroup MRS A HN&EITEES
M5 FEBNE 19697 “FHiEES" )

f£F System V init  REVFAEERERS T

=
Fto

REEENREER: ETRSESLTE
ERZSo

252

systemd &%

restart

try-restart

reload

reload-or-restart

reload-or-try-restart

status

is-active

System Vinit

A A
PP

restart

try-restart

reload

n/a

n/a

status

status
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19.2.2 XAGR/ZERRS

RIS EE e S AL EIRIE YR RIERARSS. systemd EARIFIEKABARER
AR55, LEel TR ERNBEEEEKITAAI A, AR YasST sifEam< 1T Lz Tar <K
ST E R,

19.2.2.1 7T LERA/ZRARS
T&RIIHET systemd # System Vinit BFEREMZARSHNGHS:

O ==: BsEY
ERLSITLERARSH, REF=B51B56. ERHET—RRABIHETE/E
REENNEE. BERBRRSZEIENEME, iBAMIETT systemctl start
MY SERVICE 3 rc MY SERVICE start,

®19.2: BTEANRARSNGS

5 systemd &< System V init %%
BR: systemctl enable insserv
MY SERVICE(S) MY SERVICE(S),

chkconfig -a
MY SERVICE(S)

=R systemctl disable insserv -r
MY SERVICE(S).service MY SERVICE(S) ,
chkconfig -d
MY SERVICE(S)
S8 BETRURSEEESRE  systemctl is-enabled chkconfig
o MY SERVICE MY SERVICE
BEWMBER: SERRSME  systemctl reenable 7

X, Lkan<FEARSS, A MY SERVICE
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£53 systemd ¥ System Vinit %%

[FBERZRS. AIRARME
RRIAMEEFERRS.

Rk R RWRSZ  systemctl mask MY SERVICE &
&, AR AFEBEhE,
ENRZARS, BRER
BeE. IIEIRERZINEE,

BUERR. FBETMRSZ  systemctl unmask x
B, REERERERES v crayice
EA BB RERT.

19.3 RGiEoIMIBEfREE

BEIMXARGHENTIEH systemd fAFHR. MX—RKE, AIURRZAN—TEE
2, HESEHIFFEEMHARE, UNRIEREMIZFIEKRREIRE CPU MBS,

19.3.1 BiR5EB1TRAIAEEER

fEF System Vinit BY, RASISTFMIBN “BITER] o BITRINEXRFEMEIBEIAKR
EEEITHRGREMLERSATAH, BITAIIEERSH; RMBIETERIIZ 0 (KA
%) . 3 (BNNZAFER) M5 GRHERSREESRNZARERN) .

systemd FAFMBH “BirETT SIANFHES, 7Y, ENASETRIBITEES.
BirRTTRABMAEHS KITR, HFABRENIER. §li, Br local-fs.target
swap.target FAFHEHAMXHRANZILTE,

B#% graphical.target REBEMHAFRAETEERNZHF RS, FRASETHS S5 HE
Y. E#BMR (W graphical.target) @IFE—FLEMBIMEAGERZS ‘v B
1Fo systemd BIHABIMEBETENT CIEZEEXBEATNIME, MM TIRAKHREM,
TEMNIIRERTREEMN systemd B8, AXTEYIEK, 55 man 7

systemd.special.
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EER systemd BiRETT

default.target
RINS I SHEF. XHAR ‘K" Bin, MeElsasS— 184 (30
graphic.target) BIRFS5EE, A& YaST AAER (BEWE 1947
A YaST BIEARS" ) o BAENRIEENRE, BESISETAERRZSH
systemd.unit=MY TARGET.target,

emergency.target

EIER e LR RRINT. BIES I SHRTRAE A TR ER

=

E: systemd.unit=emergency.target,

graphical.target
BN ESE % AP X FHNEREEEN RS,

halt.target

mail-transfer-agent.target
B &R IEFZE R4 PR R AR B AR SS

multi-user.target
BEHEXMRYZ P R 55

reboot.target
EM5IR RS

rescue.target
BEIREXNBY R AR RS

AT 5 System Vinit BITRFNRAFRIFRS, systemd I#HTREA runlevelX.target B9
155 BIT, S5HS R X NERIEITRABX R,
MRERRHMELFHE, BERAHS: systemctl get-default
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7 19.3 . SYSTEM ViE{TR5IF systemd BIRETT

SystemVi&{T systemd target A&
&5
0 runlevel0®.target. RGKA

halt.target.

poweroff.target

1. S runlevell.target. BHAFPER

rescue.target

2 runlevel2.target. multi-  FTimiZEXMAIZASHIZ AP EL

user.target

3 runlevel3.target. multi-  SEEMNBENZAHPEI

user.target

4 runleveld.target FER/RAREX

5 runlevel5.target . BERHERAEREERNTESH
graphical.target P&z

6 runlevel6.target . RRESF

reboot.target

o EE: systemd 2B% /etc/inittab
System Vinit RAFHIEITRIITE /etc/inittab HFEEE. systemd F{ERAILLES
B, BXMENREECHAZISERMNIES, BEEE 1054F “VRETVE
R o

193.1.1 HATERBFSmL
A fERA T < KIRERIRETT:
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5 systemd %

BERYEIELR/iE systemctl isolate MY TARGET .target
17485

BN HNEIABLE systemctl default

BT 5!

FEYFIBIR/iz systemctl list-units --
1745 type=target
3F systemd , —fR=BZIEMNBIR. %
a2 H 5 HEib FESHIREHARE B ir.

KAEREINE  FERARSEERNEITU TSR

sl 1n -sf /usr/lib/systemd/system/
MY TARGET .target /etc/systemd/system/
default.target

BRZRIZISH  ESISETCRANLTED

ERIRIABITR systemd.unit= MY TARGET .target
Al

RRBR/E1T4 systemctl show -p "Requires"
Al AR FRIR MY TARGET .target

systemctl show -p "Wants"
MY TARGET .target

“Requires” =FIHBEMEMARIBIN (WARR
BORHAIN) , ™ “Wants” =%|HIRIERK
I (BRI AR

System V init %%

telinit X

7T

who -r

1

runlevel

FARIRS SRS EMRLL
T

id: X:initdefault:

in /etc/inittab

T3 ISR NFRR
BITRANRS
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19.3.2 HRRENED

systemd RIET DA ARABHIIENSZ. BRIUEEMERSKERESHNIIR (MABST
/var/log/) o systemd EAFERERNIIE, UT SRS BE T ZKiE,

19.3.2.1 EAERSHEDNER

EBERSC| SEFBoIIRSHNTEYIR, BRAGRS systemctl, ZaSXYIHMEE
RS, WA (BfEE) . BRI TRSIIFHAES, AFH systemctl status
MY SERVICE.

il 19.1 : FUHERNIRSS

# systemctl

UNIT LOAD  ACTIVE SUB JOB DESCRIPTION

[...]

iscsi.service loaded active exited Login and scanning of iSC+
kmod-static-nodes.service loaded active exited Create list of required s+
libvirtd.service loaded active running Virtualization daemon
nscd.service loaded active running Name Service Cache Daemon
chronyd.service loaded active running NTP Server Daemon
polkit.service loaded active running Authorization Manager
postfix.service loaded active running Postfix Mail Transport Ag+
rc-local.service loaded active exited /etc/init.d/boot.local Co+
rsyslog.service loaded active running System Logging Service
[...]

LOAD = Reflects whether the unit definition was properly loaded.

ACTIVE = The high-level unit activation state, i.e. generalization of SUB.

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

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

MR RESHE T EBIRIARSS, 1B --failed #Em:
il 19.2 : FUHKRKEIARSS

# systemctl --failed
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UNIT
apache2.service

LOAD ACTIVE SUB
loaded failed failed
NetworkManager.service loaded failed failed

plymouth-start.service loaded failed failed

19.3.2.2  JEAIAETHE(E]

ATIARRFKZENEYE, systemd 12T systemd-analyze &<, i

JOB DESCRIPTION
apache
Network Manager

Show Plymouth Boot Screen

B SR B R RIARSS TSR, BRI LAZERL SVG B, UUEBRERSHEXN FEMARS N6

8o

FIth &% EEhETE]

# systemd-analyze

Startup finished in 2666ms (kernel) + 21961ms (userspace) = 24628ms

Uk ARS3 BB BB iE]

# systemd-analyze blame
15.000s
.879s
.646s
.940s
.921s
.640s
.519s
.921s
.466s
.774s
.591s
.137s
.954s
.528s
.378s
[...]

backup-rpmdb.service

=
S

mandb.service
backup-sysconfig.service
postfix.service
logrotate.service
libvirtd.service

display-manager.service

lvm2-monitor.service
plymouth-quit-wait.service
firewalld.service
initrd-switch-root.service
ModemManager.service

rsyslog.service

R R R NN N W WS B DB

apparmor.service

259
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&S5 B hBdiEE

# systemd-analyze plot > jupiter.example.com-startup.svg

19323 EEXENEHIRE

LERSLTILT BEoIRIIRS MEBIIYE. MFEFANER, BESISRRTRIEE LU
T35, LIER systemd gIBZREHIRENFARE.

systemd.log level=debug systemd.log target=kmsg
WE, systemd 2EHEEHESGANAZMERX, AJLUER dnesg EEZEHX:

> dmesg -T | less
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19.3.3 SystemV EE4

systemd 5 SystemV ®%Z, Alt, EHAILUERIIER System Vinit &, B2, EVE—
MEMRFSSEH System Vinit BIATREEIIRS systemd EE&RA: & init HASHH su

% sudo LUEHMAF SN EohIRSSSHMARK, £ THRMIER" HiR.

M su 3 sudo EXAFEY, REBEPAM &if, 2R init lIASERZERIE, AL, init
HABHHRSEERIE, BERRLEE, HHRITUTEE:

1. SIS init IERER. XHT ERA .service RS XHHEER:

[Unit]
Description=DESCRIPTION
After=network.target

[Servicel]

User=USER

Type=forking @

PIDFile=PATH TO PID FILE@

ExecStart=PATH TO INIT SCRIPT start
ExecStop=PATH TO INIT SCRIPT stop
ExecStopPost=/usr/bin/rm -f PATH TO PID FILE@

[Install]
WantedBy=multi-user.target®

¥ UPPERCASE LETTERS 5 \MIFFEEERANEYNE,

O P& — (X init ABTFIFERIN A ER.

® multi-user.target ERLA5|IS#H AN graphical.target RHB=E
off init BiZds, MNRINES|ISHANBTEIESRNARERD, BELLAER
graphical.target,

2. {£F systemctl start APPLICATION Bzh FiPER.
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19.4 {EHMH YaST BIEIRS

HEARSEBHAILLET YaST RESEESRIERLI, ZIERIZIFEEN. F1E. BRMNEZRER
%, ERAULEERIRSIREUNRESREAB IR, EZ6h YaST IR, 1HEF YaST» 45>
RSB,

RSEES

FINRAWRT)

BERE X

iy T BE RS ik E

accounts-daemon Fh =179 (iIE{79) Accounts Service

after-local Fih KIEIT(B%E) [etc/init.d/after.local Compatibility

alsa-restore Fih FIE{T(EF) Save/Restore Sound Card State

alsa-state Fih FIE{T(B%) Manage Sound Card State (restore and store)

apache2 Fih FIiE{T(EF) The Apache Webserver

apparmor FHet =79 (BiBE) Load AppArmor profiles

appstream-sync-cache Foh FIE{T(BF) Synchronize AppStream metadata from repositories intc

auditd FHet  Ef7E (BEfTHR) Security Auditing Service

augenrules Fh &7 (BiBH) auditd rules generation

auth-rpcgss-module Foh FIiEfT(E23) Kernel Module supporting RPCSEC_GSS

autofs Fh FIE{T(E3) Automounts filesysterns on demand

autoyast-initscripts Fih FIE{T(B3E) Autoyast2 Init Scripts

backup-rpmdb Fh FIiEfT(E2%) Backup RPM database

backup-sysconfig Foh KicfT(B3) Backup [etc/sysconfig directory

blk-availability Foh KicfT(E3E) Availability of block devices -

4 »
Z1E©S) BEhE - TREAAD)| BRBESL)
FEIH) EVH(C) BEQ)

19.1: fRS3EER

BHEHARSGHIR
BERARSAS|ISRNER, BMNRIARSA BT FMRERZEEEN B, REBNEIREE
Rm (BoEEERRR) MZEF (UGSITEREIABHALR) -

BEIERELLRS
MERFIEE—IRS. KEFVIETEERE (&6 & GF&ED) EFEIET. BIiEEE
SR (F LE AT ELIRES
AEREESTHRIER R ELRSSEXNERS. EEXRSEENES|ISIEFTH
RS, EEERRANZARS.

EXRS BEhTH
RS EIATES | SN BB, J@EJL)(?EDEEJJO MERPIEEFE—IRS. BFIERES
EFUBRMEES I SHERM, Wik E iR e IR IR,

K

funi]

1]
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ERHREPENRSRES, BEERRB LERARBoIHELERS

EFEREER
EEEE M RSHORTER, BEMIIRPIEFZRS, AEERIE AT, BEINEE
5 systemctl -1 status MY SERVICE #p<4miviatse2EE,

19.5 BEX systemd

UTFILBNET systemd BHEXB—LERHG,

Z&: BFLEEHNBEEXHEES
EBEEX systemd B, {ESAMMEFRABER /etc/systemd/ , Y)77fER /usr/lib/
systemd/ ., &M, BHEKREE systemd TREFBIHES,

19.5.1 HEXEBETXH

EiER systemctl edit SERVICE @SRBEENXRETXH. LH<TKBNEIA

M AS4m4E88, HTE /etc/systemd/system/NAME.service.d/ FEIE—EE
override.conf XHHBER. ZHSHEREZEIETIEITH systemd HIZBRIXLEE X,
HE, B LUETIEIT systemctl edit --full SERVICE $THRIAXHEMEIZFHITHR
i, MABITATAX 4. REXHN, BEREREREAIEEHS
TEREEHSINAERASEFF MariaDB ZaIAYETE], LA root 14517 systemctl edit --
full mariadb.service. ¥JHBINXHINTFIR:

[Unit]

Description=MySQL server
Wants=basic.target
Conflicts=mariadb.target
After=basic.target network.target

[Install]

WantedBy=multi-user.target
Alias=mysql.service
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[Servicel

Restart=on-abort

Type=notify
ExecStartPre=/usr/lib/mysql/mysql-systemd-helper install
ExecStartPre=/usr/lib/mysql/mysql-systemd-helper upgrade
ExecStart=/usr/lib/mysql/mysql-systemd-helper start

# Configures the time to wait for start-up/stop
TimeoutSec=300

# Prevent writes to /usr, /boot, and /etc
ProtectSystem=full

# Prevent accessing /home, /root and /run/user
ProtectHome=true

UMask=007

JAEE TimeoutSec EHREEN. ERATEN, 1FLU root 71517 systemctl daemon-

reload.

BXHFAGEE, FSE0ERA man 1 systemctl sS<EAANFMIL

19.5.2 GIEFEAINXH

EXMEEXFHITHREN, BEERMBMEAIXH. FRIEAIXYE, BEERERES
B4R, ey BEIXGNEE,

40, BEXRAITF /usr/lib/systemd/system/FOOBAR.SERVICE H FOOBAR RRSSHYER
ME, BRUTSBIRE:

1. 8IERA /etc/systemd/system/FOOBAR.service.d/ B F.
AR .d BR. BRI RNESERBAXHEHIRS BRI,

2. ®iZB R, B your modification.conf Xf5.
AR HHNEE BB ERRERAE—1T.

3. BERREFE XM
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Q EE: BRBIPR
RERIBARNXES SUSE BRI EZ B HIZ R, BINEFMEBARXEZEIN
E— PR —MERN&: 5190, 80-override.conf,

UTEREAMRETEE:

0-19, A systemd _EifsFneE

20-25, 7 SUSE B®H systemd Tl

26-29, 79 SUSE #H4E (systemd BRI Fig

50, JfEA systemctl set-property SIEAENXETNE

BERAATUSEENRAE, LR SUSE BEMEABARXGEFASBEZ LB CE
AR X
BT LUER systemctl cat $UNIT 3RFIWHHRIGHILESI HE EM N\ B TE S,

19.5.3 ¥ xinetd fRSEZ4%#A systemd

M SUSE Linux Enterprise Server 15 firZ&sF45, EFRT xinetd EAEZEMN, ATHERIFHEIN
BHEENX xinetd IRBXMHEMA systemd EEF,

FWFEFD xinetd PREXHE, EEVEFH D systemd BX: EIEFXH (*.socket)
MREXBIARS X4 (*.service ). ERFXHER systemd ZQIEWMIEREF, RSXMGS
IF systemd BN EIHITXHE

LUITFEM xinetd BRSZ>X41:

# cat /etc/xinetd.d/example
service example
{
socket type = stream
protocol = tcp

port = 10085
wait = no
user = user
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group = users
groups = yes
server = /usr/libexec/example/exampled
server_args = -auth=bsdtcp exampledump
disable = no

}
BRERIRA systemd , FETEARMECENH:

# cat /usr/lib/systemd/system/example.socket
[Socket]

ListenStream=0.0.0.0:10085

Accept=false

[Install]
WantedBy=sockets.target

# cat /usr/lib/systemd/system/example.service
[Unit]
Description=example

[Servicel

ExecStart=/usr/libexec/example/exampled -auth=bsdtcp exampledump
User=user

Group=users

StandardInput=socket

Bx systemd “socket” M “service” XIRWMITEEFIZR, FEU systemd.socket #

systemd.service 0T (man 5 systemd.socket. man 5 systemd.service) .

19.5.4 CIEBEEXBF

System V init SUSE &4t ERFERIZITAR 4, UEAFEERCIEE SHEBETTRAIE
&, systemd AFZEIZEEHRENBEX BIr. BINEMRA graphical.target Fill
BB irHik.

1. ¥EEXH /usr/lib/systemd/system/graphical.target E&l% /etc/
systemd/system/MY TARGET.target, HiRIEFEEFEIZXMH.

266 BIZBEX BN SLES 15 SP5



2. I—2PHEHNEEXHEREEFILE ( “BEiE” ) KHDL R
TERSFEN ( “RH ) KHI, FEIEBER /etc/systemd/
system/MY TARGET.target.wants,

3. WENEERRS, BIEM /usr/lib/systemd/system $5[A /etc/systemd/
system/MY TARGET.target.wants FIRTSHEE,

4. KBYFETfE, EWER systemd ECELEFBIRATA:

> sudo systemctl daemon-reload

19.6 ERAE

UTNTNBTESREAAEERNERTTE, BXESHRD systemd X, iEEZE Lennart
Pottering IBEMEH T EIERAM systemd #HXHRY, WILA http://Opointer.de/blog/

projects 7,

19.6.1 FEIGRER

systemd IFEHFRERNER. SEMTBRHBE—RAMAFHE

&, tmpfiles.d (MEERIGNXHEF) &M /etc/tmpfiles.d/*.conf. /run/
tmpfiles.d/*.conf # /usr/lib/tmpfiles.d/*.conf XHHZEERE, /
etc/tmpfiles.d/*.conf FHEERBSHMAEMNERPIEXEE (/usr/lib/
tmpfiles.d/*.conf BRHERATEHEEREXHNMUE) .

RERANENRE—T, ZITESRESKE. (&) B, FEil. HRMSHFE,
BARURT8(E. UTRBIRBUESERE X11 BiE X!

Type Path Mode UID GID Age Argument
r /tmp/ . X[0-9]*-Tock

FEFREY tmpfile THEI AR :

> sudo systemctl status systemd-tmpfiles-clean.timer
systemd-tmpfiles-clean.timer - Daily Cleanup of Temporary Directories
Loaded: loaded (/usr/lib/systemd/system/systemd-tmpfiles-clean.timer; static)
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Active: active (waiting) since Tue 2018-04-09 15:30:36 CEST; 1 weeks 6 days ago
Docs: man:tmpfiles.d(5)
man:systemd-tmpfiles(8)

Apr 09 15:30:36 jupiter systemd[1]: Starting Daily Cleanup of Temporary
Directories.
Apr 09 15:30:36 jupiter systemd[1l]: Started Daily Cleanup of Temporary

Directories.

BXIEE A BIERIFMESR, ES0 man 5 tmpfiles.d,

19.6.2 RZHE

19697 RS NANAEELAERSWESTES. EETRNBETESEHRX
RFIRSEE. EEaLUAEfEN systemd EAWZEAE, BIFMEN “BE” . £A
journalctl LA ERTENAETES, NERENIFAR, BXENNREIEENENRREL
MILAVIEDT, 3E5% man 1 journalctl,

19.6.3 [RE&

EaIAfER isolate FMm<$F systemd BHIKSREFEIHEEREF, HEHEEREREZ
RS LWIHEEENIXRSHEEX BFFNIEEEH, AAEILERENERIENXIRE. 1RER
NEHFEFPATH, E5|SIEEMER. RERZFFSBALL . snapshot &R,

BUERIRER

> sudo systemctl snapshot MY SNAPSHOT.snapshot

TRIBRIRER

> sudo systemctl delete MY SNAPSHOT.snapshot

ERRR

> sudo systemctl show MY SNAPSHOT.snapshot
HEEIRER

> sudo systemctl isolate MY SNAPSHOT.snapshot
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19.6.4 EHNIZIRR

systemd 5% /etc/modules-load.d FHEEENMYH, AUERSS|I S EahEHAZIE
e ZXHRZEE A MODULE .conf HEEZUTAR:

# load module MODULE at boot time
MODULE

MRENMNREBELETRTFEHAZERNEEEH, ZXHFELEE /usr/lib/modules-
load.d . WIREFEMINERBMEEENH, ELL /etc/modules-load.d FHIEEXHH
o

BXEZELR, 8 modules-load.d(5) FM,

19.6.5 EFHARFZ ZEIHITIR(E
fEF System Vinit BY, ${1E /etc/init.d/before.local HIEEFTEEEHRSEZSZEH
1789121E, systemd FABEXZFITRE, MREZBEESIRE ZAIHRITIRIE, BRITUTS
2.
HHIZIER
£ /etc/modules-load.d BRFEE—MEANXXYE (BXiEZE, 152N man
modules-load.d)

SIEXHHER. BIEER. BEXFEN
£ /etc/tmpfiles.d HEIB—MEARNXH (BXEZE, EEN man
tmpfiles.d)

Hith{ESs
ET TERRIRCIZ— M RFMRS XM, 90 /etc/systemd/system/

before.service:

[Unit]

Before=NAME OF THE SERVICE YOU WANT THIS SERVICE TO BE STARTED BEFORE
[Service]

Type=oneshot

RemainAfterExit=true

269 EHRZIRIR SLES 15 SP5



ExecStart=YOUR COMMAND

# beware, executable is run directly, not through a shell, check the man
pages

# systemd.service and systemd.unit for full syntax

[Install]

# target in which to start the service

WantedBy=multi-user.target

#WantedBy=graphical.target

BIERS XM E, MzfTUTH< (UL root 513)

> sudo systemctl daemon-reload
> sudo systemctl enable before

BRIEMIRS X4E, HHREIEIT:

> sudo systemctl daemon-reload

19.6.6 ANIIEHIZ (cgroup)

124 System Vinit R4 £, HALSZEBARMGENHEZIERAERENRS. —LRS
(730 Apache) SEMAZE=/A#TZ (90 CGI 2 Java #18) , XLEHEAGNIERE
iz, XEEHERIEKEEIEEREYE, EETEME. B, RBSUBFIERSER, %A
RLFHERFIEITIRS.

systemd @ELEFENMREHANEBCH cgroup F1, FRRTXNEE, cgroups @—IAZIN
B8, ATFRHENEFREFEERSIDBAHALANAR, systemd RIBE cgroup BIARS A
Mian &% cgroup. ENIEFGERER YT “BF” €8 cgroup, XIEET—MITZERNA
N, ANEIARS BRRIRICIZARS EBVFR B #H1E,

EHHBETENRSHFEHTE, BEASS systemd-cgls . EREFM TR (BEMERE)

519.3 : FILEFENRSHIFAFHIZ

# systemd-cgls --no-pager

1 /usr/lib/systemd/systemd --switched-root --system --deserialize 20
Fuser.slice

| L-user-1000.slice

|  |-session-102.scope
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12426 gdm-session-worker [pam/gdm-password]

I

| | 15831 gdm-session-worker [pam/gdm-password]
| | 15839 gdm-session-worker [pam/gdm-password]
I

15858 /usr/lib/gnome-terminal-server

Lsystem.slice
-systemd-hostnamed.service
| L-17616 /usr/lib/systemd/systemd-hostnamed
-cron.service
| L-1689 /usr/sbin/cron -n
Fpostfix.service
| 1676 /usr/lib/postfix/master -w
| - 1679 gmgr -1 -t fifo -u
| 15590 pickup -1 -t fifo -u
-sshd.service
| L1436 /usr/sbin/sshd -D

BX cgroups NEZER, BEN (RADAIEERE) , £ 98 “Wizizhld” .

19.6.7 AURS (REES)

W% 19.6.6 79 “PIZIZHILE (cgroup)” FRERIR, 7E System Vinit R4EH, #TE%QE@%’I@%
MHIZIERAERRS . XSEHUELRSMREFHZ, HRXENFHES—BRFNE
E27 5

systemd ISR ENIREZREETED cgroup F, MMATLURSI— MRS BIFRE F#iE,
FE P ERE S REAXLEFHEFTNE—NEE. ErER systemctl kill MRS AE

=5, BXABESMNYIR, i55% man 7 signals,

FBRSE %&i%X SIGTERM
SIGTERM B RIZHHRINES.

> sudo systemctl kill MY SERVICE
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FBRS &i%X SIGNAL
BIfERA -s EWIEENIZKIEMES,

> sudo systemctl kill -s SIGNAL MY SERVICE

REHIZ
BINBRT, kill @S RMEIETE cgroup B all HERREES. EoILUERIZEIRRS!
73 control 8¢ main #i2, F—MEMAIATFEIRIX SIGHUP 2RSS EfMREE
FEERIER:

> sudo systemctl kill -s SIGHUP --kill-who=main MY SERVICE

19.6.8 HB>X D-Bus IRZEE 1A

D-Bus fRZE 2 systemd BFIHS1EN pid 1 B1THY systemd EIE 2 B TEIAREE R
%, B dbus BMRIUMTIFER, BEWR init EMZBEMAERES
FEEBITHRFAPLUERERT dbus WEREMTFERALIEHERSD pid 1. HIRIEG T
systemd EFIH5SARS2IEIEVEIR, HEKES systemd HEEAR T Ao

Eitt, FRNBAZRFRIESERE) dbus .

B3 dbus H5 dbus EXMNRHEFEESISES. IRTHERTHEESIT, BIET
sudo zypper ps -s. MR dbus EREMIIRSZH, WRBAEEEESISES.

BicE, BEMEEEREENBIFRESISHHAE, dbus MEEH.

19.6.9 1EIRARSS

BINMERT, systemd BWREIHASKIFH, NRIRSBEIETI, WARSF=EEARHL. MRR
SRIEN, NEEREENEIZES, 72, systemctl status BT IHEIXRSHELD
FHRERNERR,

systemd ffF&TEHEHWATIERNE ( “‘BE" ) RKiERRAFHER. XALE—HERRS

HESKEHEE, status SHIMEARS tail B, LAIURARENERERBEHE
B, B— 1 aERAMIELIR,
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ERRSBRIRKEERS
FYURSBoKMAY, A systemctl status MY SERVICE RIZKSIFARIEEIRH
B

# systemctl start apache2
Job failed. See system journal and 'systemctl status' for details.
# systemctl status apache2
Loaded: loaded (/usr/lib/systemd/system/apache2.service; disabled)
Active: failed (Result: exit-code) since Mon, 04 Apr 2018 16:52:26
+0200; 29s ago
Process: 3088 ExecStart=/usr/sbin/start apache2 -D SYSTEMD -k start
(code=exited, status=1/FAILURE)
CGroup: name=systemd:/system/apache2.service

Apr 04 16:52:26 gl44 start apache2[3088]: httpd2-prefork: Syntax error on
line
205 of /etc/apache2/httpd.conf: Syntax error on li...alHost>
ErEiE N £RSER
status FEaLHMIAMTARETRSALNERRE 10 FER. NMREBEXBEERIHEE
#HE, BEFER --lines=N 8%

> sudo systemctl status chronyd

> sudo systemctl --1lines=20 status chronyd

LR 2 RARSS HE
ERTRSHEEN “KRUR” , EEA --follow &EW, MRS tail -f 8ML:

> sudo systemctl --follow status chronyd

HE BB
- -output=MODE SHFEILEENRSESHNEHER. REENARASHE:

short
iR, ETREEEER, UNBREEEENIE,

verbose

FrEFERBEE R,
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cat
rEEl, AN,

19.7 systemd iHEI28E T

5 cron £, systemd itBIZREITIRM T —F7E Linux EZHEILRINE), =R systemd
A2 TTIAIRS cron #8[E, BEHEEIR S,

o fERITETER R ITRHBIE L PT LUK ELM systemd ARSS.

o ISR BT A EN systemd fRS, FEULATLUER systemctl HITEIE,
o JTESERPI LU SERYITAYER, WAl AR R E TSR,

o BEIRTTEWICRE] systemd AEH, FHES THRMNER,

systemd itEYE8EEITIEE . timer XHH BRAINR,

19.7.1 systemd j+AT2§EHY
T 28 8 7T A LA AR SR A AN SE Y 3+ B 28,

° 5 cron {EAZRMA, SERITASERZIRIER A EHAAR, SCAYITET2SERIEI
OnCalendar #H1TEN,

o BEITITREMNEMIEIE R FRETiEEEEiA, EERURRSASISHALETT
BUEEM, BJLMNENARETFEX BIATATEE, 83 0nBootSec. OnUnitActiveSec
#0 OnTypeSec, HiFITHIIEERBKAN, BRESISEHERESE,

19.7.2 systemd iBY2SFIARSZB BT

MRS R THSNE — N EHEHIR systemd B, WEEH, ¥H .timer
XHRGEAEEMMNE .service Xff, SitAISRfEE (RN, .service XFAFER
[Install] &%, EAEARSFHEITISEEE,
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19.7.3 SRl

NTERE systemd IHEIBREITAIRAIR, FANNKET —M% foo.sh JMTRIZAYIHEY
o

E—F ZREATIERINTHIZAR systemd BRSHEIT. Ak, BITH— DI A H#HIT
YRiE, HAMUATRS BTEX:

[Unit]
Description="Foo shell script"

[Service]
ExecStart=/usr/local/bin/foo.sh

XX LLRR foo.service RIFEIER /etc/systemd/system/ H,
BETER, fFTA—MNXAXG#HITHE, FRMUTITEIRENX:

[Unit]
Description="Run foo shell script"

[Timer]
OnBootSec=5min
OnUnitActiveSec=24h

Unit=foo.service

[Installl
WantedBy=multi-user.target

FRRGIPR [Timer] EBOEE 7T EMARIARSS (foo.service ) LUK &ZESE, £
BiFR, &I OnBootSec BE T —MERAS IS B AN MM LIRS HEEITEIZE, Mk
OnUnitActiveSec SERSWEIER 24 Nt LRS (BNItEISEERMAE—RIRS) -
&G, %W WantedBy 1EERMTERFLAZIZ AR BN BT 2.

A RIS ERIAITAI2E, MEEAEN OnCalendar IEESLAYITAYE8, THEAYSEATITASES
EXMEH— 12:00 748, SRMA—RHEXRS £T.

[Timer]
OnCalendar=weekly
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Persistent=true

%I Persistent=true RAINRITERES T E—REchEtiEl (Fla0, HFRZEXA) , W
ST SR RUE S I AN AR R ARSS .

fEF%EIN OnCalendar HEAUTHEINER LE X ARSI EAKBEAFEE]: Day0fWeek
Year-Month-Day Hour:Minute:Second., THMNTRHISESXRE L5 At LRSS :

OnCalendar=*-*-* 5:00:00

TR LMERESIEERME, FRESTIHATRNE. £RH .. SRIMMERRR— 1 ES
HSEE. TENTHISESTANERA T 6 ~itLMRS:

OnCalendar=Fri *-*-1..7 18:00:00
BEAREEMARS, ERIUIEEZ D OnCalendar In:

OnCalendar=Mon..Fri 10:00
OnCalendar=Sat,Sun 22:00

£ EERRFR, SETEERESF 10 RAAEAREELE 10 Rt LRSS,

IR R B TS, ERRMR foo.timer BEHRTEER) /etc/systemd/system/ B
FH. EREMBIBNETXHREIER, HETUTHES:

> sudo systemd-analyze verify /etc/systemd/system/foo.*

MR LREREEEGEL, MRIRXGETNED T 5%,
EEnhitEtes, BEFEA®S sudo systemctl start foo.timer ., E7E3| S8 BEAITH

28, 15517 % sudo systemctl enable foo.timer,

19.7.4 &2 systemd itHI28

HFitETas#l A EM systemd BEro, FELERTLUFER systemctl KEREN], &r] LU
F systemctl start Bnhithd2s, EMH systemctl enable EMAITAIEE, KILEH, It
46, XA LUER®S systemctl list-timers 7HFREERNITATES, EYIHFREITETES
(B353AEEThiTRYES) , 1BE1TdS systemctl list-timers --all,
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19.8 EZEE

BX systemd HUFAHER, BSELUTEIEIR:

ER
http://www.freedesktop.org/wiki/Software/systemd &

HREEGM systemd
Lennart Pottering & systemd BfEEZ—, MEE 7T —RIIBENE (EXENREHR

13%) o ©fi1a1E http://Opointer.de/blog/projects 2 #2,
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21
22
23
24
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26
27
28
29
30

31

R4t

64 I RZIFIRARY 32 (UM 64 (U FAERF

journalctl: &if systemd HE 281

update-alternatives: BEEHSMXENS

BEARMLEENIR 297

FTENHIRAE 365

B AP fE. 379

58 FUSE iARISX R4 396
ZEZIMAZRE 398

EERZRIR 405

fEF udev #HITEIBRZIGEEIE 409
BHRARS IR 421

&M NetworkManager 433

Mhizs 289



20 64 URFIAZARY 32 UM 64 LN AERF

SUSE® Linux Enterprise Server BIlF % 64 il 5. FAEABEREKIGRE 32 (N BAEFBE
2l 64 IR S, ZANEREMRT GNM7E 64 {i SUSE Linux Enterprise Server SE& ES2I 32 iz
o

FF 64 ii’F& POWER. IBM Z #1 AMD64/Intel 64 B SUSE Linux Enterprise Server a[itIH
B 32 I FAfEF “EFIIMCE” BIEI7E 64 (IMEHIETT. A 32 iiF&E POWER for
POWER # x86 for AMD64/Intel 64, XMz 1R AE &R IS ERE R 32 (UNABIER, M
TEEFMNA 64 (KO A, LaTh POWER R4 32 (B IBITAZHN BIEF, BIE
B LUETT 64 (LN FBERF.

Q sim: FiHiuE 32 (IR AIRER
SUSE Linux Enterprise Server A #¥§4mi% 32 (UNATEF. ©R 7 32 I ZHHINHiH
BT i

20.1 B1THYZFF

O == FRANERRFREZENHR
MRENNAREFEINERT 32 U 64 (IIFR, REXFMRAATESSHHIIE
o EXMBFRT, BREEREW—MRA, LOBEEENIEITIEIR.
LERRN B —MEISME PAM  (RIHEN S IRIERRR) o SUSE Linux Enterprise Server £ 5
MBI EFER PAM EATERFP N ARFZ AR SENNE, ERENETT 32 ik
AR 64 (HRERA L, 1BRA LR 32 (U 64 {i PAM hRZ,

SN AERHRE—RYINEABEENIT. FIHNE, XLEER 32 (iIf 64 (TARAHIEZ R
EHEEN, HIuEE S A EMENIMUX .

AT 5 32 IR RIFRD, 64 (UM 32 (IERFHEER—(IE, 1F 32 {ifl 64 (UIfiR

1, libc.so.6 8932 fRZAEMIF /1ib/1libc.so0.6 To
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FRE 64 (i EMMRXHEUTF RN 1ibed BRP. UFEEMTF /1ib M /usr/lib T
H9 64 I RXHIMERTF /1ib64 # /usr/1ib64 Fo XEBkE /lib 1 /usr/lib &
AT 1EfE 32 (ENZE, ELIFMRZASHIS G Z &R LURIF A,

R /1ib THI 2 I FERMIBIERBESFIAXNEX, WREBHXEFER. KAREFS
LSB (Linux #7AEE) # FHS (XGRFEBRRITE) o

20.2 ARRE

AMD64/Intel 64. POWER #1 IBM Z i&F3RY 64 I NI 64 {iIf0 32 iIfmFH1% ABl (RZFTE
F#EEO) » EESMMNA 32 (IAZN ABI HHE, XEKE, 32 Uil 64 (INAEFS 64
I NIZREIR A N EER .

£t 64 AIAIZEY 32 (IR A BARBEAIRAGEFFERANELE AP, XEURTFFEE, HTFLE
A, LR ARER (Fl30 Lspci) HATEIE POWER F & ERIFAN 64 IEFAHEEEIEBETT,
£ 1BM Z £, FH3EFRE ioctl #BAITE 32 fiiA#% ABI HfE .

64 NIZ R EEEEH 64 MIAIZIESR, BAEITH 64 (IAZLRIF 64 (IIEHR, TR 32 AR
5 64 INIZEEREER.

O =T NEERHER
R RIRFRE SRR ETREER, NREBBTE 64 (IRYFHEER 32 i
PR, SRR SUSE BXR. HH(R 64 ARAHIPILATSEAIBIIAR 32
(UAREARA IR AP| SE AT LR,
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21 journalctl: Z&Eiffsystemd BE

systemd BEEEHCHBATIERASR, MEHS. ATHERASHHIEANLS, ALAEE
BITETF syslog BIARE,

HEXREZ systemd BEEMNRSGRSS, ©£8 4 systemd-journald.service, EXIRIE
MRAZ. BR#HE. fMERANARRSEREEINBEEICRES, HIPEHENERSIET,
F LU AR EMZEBEIEREIE, systemd-journald FRZB NG TFEBRS.

> sudo systemctl status systemd-journald
systemd-journald.service - Journal Service
Loaded: loaded (/usr/lib/systemd/system/systemd-journald.service; static)
Active: active (running) since Mon 2014-05-26 08:36:59 EDT; 3 days ago
Docs: man:systemd-journald.service(8)
man:journald.conf(5)
Main PID: 413 (systemd-journal)
Status: "Processing requests..."
CGroup: /system.slice/systemd-journald.service
L-413 /usr/lib/systemd/systemd-journald

21.1 FHERAKA

BINBERT, BEE /run/log/journal/ HiFEREEHIE. BF /run/ BRAKRLER
BSR4, A, TE5|SNaEXRATHIE. BEXAREEEEHIE, IZBR /var/log/
journal/ HHAREEBERIIAIMERMTEN, LUE systemd-journald BRS BEBTFEE R
B, BEMREKABFTIER, BHRITUTHS:

> sudo mkdir /var/log/journal

> sudo systemd-tmpfiles --create --prefix=/var/log/journal

> sudo journalctl --flush

FfE7E /run/log/journal/ HRERIBEEIBEZRIFTEl /var/log/journal/ A,
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21.2 journalctl: EEMAX

ETNET —LEn]FRIER journalctl FIANTTHBENBBIEDL, journalctl FHm
man 1 journalctl FNEATEFREH X,

() =BT SHETRITXHEXIES

282

BEETRSREARITXHAEXBFEATHES, BEERAIRITXHRTEREZ:

> sudo journalctl /usr/lib/systemd/systemd

XET&RENBEHES, Hi, ERHNEEIANE BSHNRY XL,

=

SIRHRHBEIHERE, WEEIRSMPETRTHNI

DERFRFEAEER, ILEMINHITERAIE,

NETRAZEE, X5FEKRITE TRANSPORT=kernel #8E (BEWE 21.3.37 “iRiE

FEIIE ) o

XETIEE systemd BTHER. X5FKRILAS SYSTEMD UNIT=UNIT #HE (&
WE2133F “RIBFEIE ) .

> sudo journalctl -u apache2

[...]

Jun 03 10:07:11 pinkiepie systemd[1]: Starting The Apache Webserver...
Jun 03 10:07:12 pinkiepie systemd[1l]: Started The Apache Webserver.
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21.3 i\_//L, EIL:\ 'JIIZEI

MNRAREEEMEFAXRIAR journalctl, EEETRHENENARNS, RIANNGIEREIEH, &
AR E RN X F T S ia

21.3.1 RIESISHmSTIE
journalctl AIURIBRENRAS ISTIRER. EYVIHERASIS, 1HE1T

> sudo journalctl --list-boots

-1 097ed2cd99124a2391d2cffablb566f0 Mon 2014-05-26 08:36:56 EDT-Fri 2014-05-30
05:33:44 EDT

0 156019a44a774a0bb0148a92df4af81lb Fri 2014-05-30 05:34:09 EDT-Fri 2014-05-30
06:15:01 EDT

FHFH5IFRE: 0 RRHRI5IR, -1 RRE—RXR5IF, -2 RRBLEIXEIF, B3
. £FEE51F ID EEESES I SHIPRHIRN B,
EBRYISISPHREHESE:

> sudo journalctl -b

NREETERBF—5ISHNEATESR, BM—NMeEsi. TENRGEEEE—3FEE
ISH

> sudo journalctl -b -1

S—MEARRIES IS IDFHSIFHEE. BRIMILLER, 1HfER _BOOT_ID FE:

> sudo journalctl BOOT ID=156019a44a774a0bb0148a92df4af81b

21.3.2 R¥EEI(E]E]IFREE IR

fEen@ I HEE F e B ERFN/ERA SR HHARAE IS journalctl MY%itH. BERFISERZ RN
F “2014-06-309:17:16" BRI, WIRBEEEEIED, WRRIEAFR. NREBEH, VWK
A %007 o WIREBERAEESD, WERIRNEH, EHAURRBHFERT, MEEEXHE
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F “yesterday” . “today” = “tomorrow” . EfIRTHHEI—K. HHFEFHHE KN
FRo MRIEE “now” , MRTEHFIANE, BEAILIEEM - 3 + AEIEAEXETE, 525!
R SR A Z BIE Z IS R4S RE BB,

RETMIMEFRERNFES, FHEEEHRESH:

> sudo journalctl --since "now" -f

ETMIERFRE 3:20AM HIFFIEHR

> sudo journalctl --since "today" --until "3:20"

2133 WRIEFEIIE

RIS ENFERIRASRH. ENENFEIEZEN FIELD NAME=MATCHED VALUE,
g0 SYSTEMD UNIT=httpd.service. EAIUERENEBPIEES MLEEEKMY, MH—F
WIEHYEHE, BXIAFERNTIER, 52 man 7 systemd.journal-fields,

ETEEHE ID ERRER:

> sudo journalctl PID=1039

ETETFRERF IDAVER:

# journalctl UID=1000

ETRRBRZAEAXIER (5 dmesg NEMLERMER)

> sudo journalctl TRANSPORT=kernel

B3R BRI A HE R IR AYE R

> sudo journalctl TRANSPORT=stdout
XETRIEERSERRER:

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service
NRIEET WM ARENFE, WXERERSENRE AR
> sudo journalctl SYSTEMD UNIT=avahi-daemon.service PID=1488

NRAMAPEEFRAGSIBTHENFE, WERSATREAFES—MNEERFREI:
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> sudo journalctl SYSTEMD UNIT=avahi-daemon.service SYSTEMD UNIT=dbus.service

BRILUER “+" DRAPERTRENASH—TERE “OR” o UTRAKERRKEHIZID A
1480 B9 Avahi RS #HIEZRIFREHE, MURKHE D-Bus BRSHIFREHR !

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service PID=1480 +
_SYSTEMD _UNIT=dbus.service

21.4 JAZE systemd FHIZ

TN AB—NERRAE, BRI EHEETE apache2 BapHAE systemd HxEHIE

Ay == |

1xo
1. Zi{/E5h apache2 fRS:

# systemctl start apache2

Job for apache2.service failed. See 'systemctl status apache2' and
'journalctl -xn' for details.

2. BATREBZRS RS

> sudo systemctl status apache2
apache2.service - The Apache Webserver
Loaded: loaded (/usr/lib/systemd/system/apache2.service; disabled)
Active: failed (Result: exit-code) since Tue 2014-06-03 11:08:13 CEST;
7min ago
Process: 11026 ExecStop=/usr/sbin/start apache2 -D SYSTEMD -DFOREGROUND \
-k graceful-stop (code=exited, status=1/FAILURE)

SEEEIRAVHZ ID 79 11026,

3. ET5#HZ 1D 11026 HHXAFMES :

> sudo journalctl -o verbose PID=11026

[...]

MESSAGE=AH00526: Syntax error on line 6 of /etc/apache2/default-
server.conf:

[...]
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MESSAGE=Invalid command 'DocumenttRoot', perhaps misspelled or defined by a

module
[...]

ARVIBEIRES:

> sudo systemctl start apache2 && systemctl status apache2

apache2.service - The Apache Webserver

Loaded:
Active:
Process:

Main PID:
Status:
CGroup:

4. BIF /etc/apache2/default-server.conf FHHEIEIR, B5hapache2 RS,

loaded (/usr/lib/systemd/system/apache2.service; disabled)
active (running) since Tue 2014-06-03 11:26:24 CEST; 4ms ago
11026 ExecStop=/usr/sbin/start apache2 -D SYSTEMD -DFOREGROUND
-k graceful-stop (code=exited, status=1/FAILURE)
11263 (httpd2-prefork)
"Processing requests..."

/system.
11263

11280
11281
11282
11283

L-11285

slice/apache2.service
/usr/sbin/httpd2-prefork

/usr/sbin/httpd2-prefork

/usr/sbin/httpd2-prefork

/usr/sbin/httpd2-prefork

/usr/sbin/httpd2-prefork

/usr/sbin/httpd2-prefork

21.5 Journald it &

WZ &K /etc/systemd/journald. conf AJIAZEE systemd-journald BRSBHIITH. TR
7

AT EARETIRE, BXTBENXHER,

£, FEEAUTHLERHASE

> sudo systemctl restart systemd-journald
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-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

Journald B2&

conf -D

conf -D

conf -D

conf -D

conf -D

conf -D

200 man 5 journald.conf, EfEX
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21.5.1 BERHSK/)RS!

MNERESHIBRFREIKRAME (BFEBILE 21170 “BEEEAKA ) , XERIERZSS
B /var/log/journal FREXHRATIEI 10%, a0, R /var/log/journal iiF
30GBH /var MR, NBERZSEMA 3 GBHEETE., EEXILRG, EFEK GHFBUH
E8) SystemMaxUse iEI:

SystemMaxUse=50M

21.5.2 BHEFEEF /dev/ttyX

T U HEE A RIRMLE, WETERNLHRE (Bl /dev/ttyl2) EEREXHNR
FEHE. LT journald SEIEKA

ForwardToConsole=yes
TTYPath=/dev/ttyl2

2153 RWATEAFIRFEAETIAE
Journald 5EHMALERESEMITE (B30 rsyslog) FAEFHRSD. BHRFERHEUTRME:
* B%&Z rsyslog,

> sudo rpm -q rsyslog
rsyslog-7.4.8-2.16.x86 64

* BB rsyslog AR,

> sudo systemctl is-enabled rsyslog
enabled

* B /etc/systemd/journald.conf FEAE%AE syslogi&E.

ForwardToSyslog=yes
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21.6 fEH YaST i3jE systemd HE

i€ systemd HEMEESZE (EBLIE journalctl iE7%) A YaST BEREIR, A sudo
zypper in yast2-journal REZIERfG, IBTE YaST FikiE A4 > Systemd HEBTZ
B, WA EHSITHIAN sudo yast2 journal EEENZIER,

BEm

ERASUTIANE [gnome
-9tF 68 2104:50:15 #1 68 22 04:50:15
- FMIE A

B+ia] i HE

68 22 04:18:08 dbus-daemon[2456] dbus-daemon[2456]: [session uid=467 pid=2456] Activating service name
68 22 04:18:09 gnome-session-c[2506] gnome-session-check-accelerated: GL Helper exited with code 512

68 22 04:18:09 gnome-session-c[2698] libEGL warning: DRI2: failed to authenticate

68 22 04:18:09 gnome-session-c[2506] gnome-session-check-accelerated: GLES Helper exited with code 512

68 22 04:18:09 gnome-session-b[2459] gnome-session-binary[2459]: GLib-GIO-CRITICAL: g_bus_get_sync: asseri
68 22 04:18:09 gnome-session-b[2459] gnome-session-binary[2459]: GLib-GIO-CRITICAL: g_bus_get_sync: assert
68 22 04:18:09 gnome-session-b[2459] GLib-GIO-CRITICAL: g_bus_get_sync: assertion 'error == NULL || *error ==
68 22 04:18:09 gnome-session-b[2459] GLib-GIO-CRITICAL: g_bus_get_sync: assertion 'error == NULL || *error ==
68 22 04:18:10 gnome-shell[2831] Running GNOME Shell (using mutter 41.4) as a X11 window and compositin
68 22 04:18:11 gnome-shell[2831] ATK Bridge is disabled but ally has already been enabled.

68 22 04:18:12 gnome-shell[2831] Getting parental controls for user 467

68 22 04:18:13 gnome-shell[2831] Unset XDG_SESSION_ID, getCurrentSessionProxy() called outside a user se
68 22 04:18:13 gnome-shell[2831] Will monitor session 1
]
1
1

68 22 04:18:14 gnome-shell[2831 xkbregistry: ERROR: Element configltem content does not follow the DTD,
68 22 04:18:14 gnome-shell[2831 xkbregistry: ERROR: Element configltern content does not follow the DTD,

68 22 04:18:14 gnome-shell[2831 xkbregistry: ERROR: Element configltern content does not follow the DTD, |~
1 L3

TETES. Bl | | BH#Q
B 21.1: YAST SYSTEMD HE

RRFERTETRAED. ERIMEIEREALISRESHE TN, XEMNTFER
grep. Z¥ZAEAMBYE. BRI, XHHMAFIIED, BFREETIESE, ARIREENE
o

21.7 £ GNOME F&EEHE

eI LUERA GNOME HiEREEBE. AIMMBEFXRERME. EEERABTER, &
L root BE1TE, FIUNEER xdg-su gnome-logs ., & Alt - F2 BSE[HITILER S,
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22 update-alternatives: EEm<SHXERN
Z N2

ARG LEESRER—NIENSZ A, ATILEBRRAER, UkE—ERE
MERZ M FRNME, FRETARSRME T U—ErHE N EE I ERARIEE.

22.1 5

£ SUSE Linux Enterprise Server £, #MEFHRITHEMERHEMNES. Fla0, R

R LBERET Java l.7, H&LET Java 1.8, NESM RPM B HIEREIEMASHIZA
(update-alternatives), FXMARRIARSRAREA 1.8: hd#EE, MELAMES. R
i, BERAUBEMZIRIALE, HEBEREMIEmkRE 1.7,

AEEAT TFIARRE:
Ri&
EEBR

ZABY /var/lib/rpm/alternatives B#, EFRESEXEHEMYAPRSHEE,

BRBEE
XHRGHREMIEXHNZT, AEREENASETERRNIAIR,

FELER
BETESHHENIRIA /etc/alternatives BF.

BARM
ZBM (BIE0 /usr/bin/edit) SRABIEFEMARFERIIZ P XHERH—1

HERAH
—AEXIT SR, AIEA— AT,

F
HEHRAP A THENMAECE AT E iR,

=
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MEsEZ
HHERA PR T ERITHI

IS 5EE (symlink)
TER—XHRARENB I XGHNSRIX M4, FENMAAKEREENERPNTSHE
BE— I XHNEMRAEZ BT,
EERAFET update-alternatives fiEEIED B RPN S HEE,

BFET ARG update-alternatives ss P HEEIE. AR 4HPHNERE XN SHHER
ER. BARERSHEEE M, BeltErIliEm JAR FiEb. FMOIREMS M
AERRROIERT LM FMDT, BE(MEERTHEMIAHRE,

EETASEREET B RAKINEIE R AT RN ERIMAHEE, REESEETHRAF RN,
MEFMNEETANERS. SEFMRGENEETEARINERR T ENRARMIRE
BRI ARG EMARBRE. SRR LUERMEINT IE:

o BEER: HEIERIT, FENARHERAPHNEZEDESHBMNERARESNEL
o

o FER: EUERHT, FEMAFFAIWNRAEEGRISEHITIEREL.
BN, EEEBMARLF, java s TEBLUTHEERREN:
122.1: java STHIFEBARL

/usr/bin/java @
-> /etc/alternatives/java @
-> /usr/1ib64/jvm/jre-10-openjdk/bin/java ©
O BEREM.
0® FHEMB RIS,
9 %ﬁ'—alﬁz_o

22.2 {ERZEH

ZRIAM RPM - E1 403 update-alternatives filzds, LI EFF—NRGE, ZEA
SVBZRHEFRENRSEE, A2, EaUMGSITHFIBETZMA, DUE:
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o BREARMBYHRIEIED,
o BREIRIAIEINE.
o NEEMEIE—BRXAIX Mo

22.3 FREXEIEINAYER S
BEEDRES RTINS, WEA:

> 1ls /var/lib/alternatives

TR DR S AT R, HE

> sudo update-alternatives --get-selections

asadmin auto /usr/bin/asadmin-2.7

awk auto /usr/bin/gawk

chardetect auto /usr/bin/chardetect-3.6
dbus-launch auto /usr/bin/dbus-launch.x11
default-displaymanager auto /usr/lib/X11/displaymanagers/gdm

[...]

2 = 47 -+
224 BEFBXRSGFEFIEIBVAT
RERENREEN G EZMEEEGSNTSHEE, i, BEME java iSBHERM4,
BERUTHS:

> readlink --canonicalize /usr/bin/java
/usr/1ib64/jvm/jre-10-openjdk/bin/java

NREFRHERNEEF EAXBIFH /usr/bin/java) , WAL EEEEI
ETELIETED (BEMEHE) , BFER --display &I

> sudo update-alternatives --display java

java - auto mode

link best version is /usr/lib64/jvm/jre-1.8.0-openjdk/bin/java
link currently points to /usr/1ib64/jvm/jre-1.8.0-openjdk/bin/java
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link java is /usr/bin/java

slave java.l.gz is /usr/share/man/manl/java.l.gz

slave jre is /usr/lib64/jvm/jre

slave jre exports is /usr/lib64/jvm-exports/jre

slave keytool is /usr/bin/keytool

slave keytool.l.g9z is /usr/share/man/manl/keytool.l.gz
slave orbd is /usr/bin/orbd

slave orbd.1.9z is /usr/share/man/manl/orbd.1l.gz

[...]

22.5 1B EEIBIENIARRZS

/usr/bin FREBLRHINSSRMNARRSNEETMER. FWN, java sLRINEZETRTH
HORRZAS S

> java -version

openjdk version "10.0.1" 2018-04-17

OpenJDK Runtime Environment (build 10.0.1+10-suse-1p150.1.11-x8664)

OpenJDK 64-Bit Server VM (build 10.0.1+10-suse-1pl50.1.11-x8664, mixed mode)

ERAIA java s L ENSRIEAIRINRE, 1HIE1T:

> sudo update-alternatives --config java
root's password:
There are 2 choices for the alternative java (providing /usr/bin/java).

Selection Path Priority  Status

* 0 /usr/1ib64/jvm/jre-10-openjdk/bin/java 2005 auto mode
1 /usr/1ib64/jvm/jre-1.8.0-openjdk/bin/java 1805 manual mode
2 /usr/1ib64/jvm/jre-10-openjdk/bin/java 2005 manual mode
3 /usr/1ib64/jvm/jre-11-openjdk/bin/java 0 manual mode

Press <enter> to keep the current choice[*], or type selection number:

RIEENRANMRENNRE, BED Java RESEEMAE, % 1 Z/5, java R T
ERIRZAS
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> java -version

java version "1.8.0 171"

OpenJDK Runtime Environment (IcedTea 3.8.0) (build 1.8.0 171-bll suse-
1p150.2.3.1-x86 64)

OpenJDK 64-Bit Server VM (build 25.171-bl1l, mixed mode)

o EFMRNTRES— Java RAE, ERMASRRASIEGEE, BFAENERR
o

o FEMMRIVFRES—1 Java kAR, FRTMAFZECN Java EHEENFIE METEZ
(0% 2247 "BEEXFHESEMNAT BAT) o BREX/MXR, BEMA:

> sudo update-alternatives --display java

N =0\ S

22.6 TxBEEXFIEM

ATNANMAERG LIRBEBAEXEED. T AT RIR:
o ERRUINEENHAER™ T, 2502 foo-2 # foo-3,

o XLEHIATZMETE /usr/local/bin BREH, YRS /usr/bin FMAFT A4 EMA

AR,
o H—1 x5k foo $E5M foo-2 5 foo-3,
BRLCHRS LIRMEEED, FRITUTIE:
1. BEMHIAEHZ /usr/local/bin BRH,
2. LLRIAEIHAT:

> sudo chmod +x /usr/local/bin/foo-{2,3}

3. X HIZASiz1T update-alternatives :

> sudo update-alternatives --install \

293 LR BETEXFIER SLES 15 SP5



/usr/local/bin/foo @\
foo @\
/usr/local/bin/foo-2 &\
200 ©
> sudo update-alternatives --install \
/usr/local/bin/foo @\
foo @\
/usr/local/bin/foo-3 @\
300 @

--install EEANETEBLUTENX:

(1)

@ THHENRMR. AIHEE,

© {iIF /usr/local/bin FHIRIEHIZAHIERIZR,
(4]

4. WETTEE:

> sudo update-alternatives --display foo
foo - auto mode
link best version is /usr/local/bin/foo-3
link currently points to /usr/local/bin/foo-3
link foo is /usr/local/bin/foo
/usr/local/bin/foo-2 - priority 200
/usr/local/bin/foo-3 - priority 300

SERFTARTERE, @ErLIFERAERE /usr/local/bin/foo T,
MRFBE, AIUREHMNEAD, BXRFREED, BERUATHS:

> sudo update-alternatives --remove foo /usr/local/bin/foo-2
ERILHAZ G, foo AMNEIEMARE LR TR

> sudo update-alternatives --display foo
foo - auto mode
link best version is /usr/local/bin/foo-3

294 REEEXFIED

BARBT. ATEZES, ZRMEEEFNSEMRESHIBEZTT.

Rk Fl4e foo-2 IRE—MRTF foo-3 HILER. RIFERIEATIFERERN
BFREX DMK, Fla0, foo-2 RILFLRE 200, foo-3 HILELRZ 300,
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link currently points to /usr/local/bin/foo0-3
link foo is /usr/local/bin/foo
/usr/local/bin/foo-3 - priority 300

22.7 TEXMKFEFIEIN

NREESER, WEMAESFEUTHES. KBRS EHARIRILL — eNIMEMEft

X, BNy R, BEESFMTl. BOIRMAM T EEEEED, BERMES LT,

BAMRISEY RS 22.6 T "L HEXEEN RRG, FHRMFMIAEE !

* foo-2.1.9z M foo-3.1.9z XEMFMDBI, FEE /usr/local/man/manl BR

Fo

e foo-2.conf # foo-3.conf XWNMEEEXHE, FHETE /etc H,
BRITU TS BEEMXERINESIES:
1. BECEXHEFZ /etc H:

> sudo cp foo-{2,3}.conf /etc

2. BFMiELIE] /usr/local/man/manl BREH:

> sudo cp foo-{2,3}.1.9z /usr/local/man/manl/
3. A --slave ETUGMEBIZARINEEHIZA:

> sudo update-alternatives --install \
/usr/local/bin/foo foo /usr/local/bin/foo-2 200 \
--slave /usr/local/man/manl/foo.1l.gz \
foo.1l.gz \
/usr/local/man/manl/foo-2.1.g9z \
--slave /etc/foo.conf \
foo.conf \
/etc/foo-2.conf

> sudo update-alternatives --install \
/usr/local/bin/foo foo /usr/local/bin/foo-3 300 \
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--slave /usr/local/man/manl/foo.1l.gz \
foo.l.gz \
/usr/local/man/manl/foo-3.1.9z \
--slave /etc/foo.conf \

foo.conf \

/etc/foo-3.conf

4, OB FHERE:

foo - auto mode
link best version is /usr/local/bin/foo-3
link currently points to /usr/local/bin/foo-3
link foo is /usr/local/bin/foo
slave foo.1l.gz is /usr/local/man/manl/foo.1l.gz
slave foo.conf is /etc/foo.conf
/usr/local/bin/foo-2 - priority 200
slave foo.l.gz: /usr/local/man/manl/foo0-2.1.9z
slave foo.conf: /etc/foo-2.conf
/usr/local/bin/foo-3 - priority 300
slave foo.l.gz: /usr/local/man/manl/foo-3.1.9z
slave foo.conf: /etc/foo-3.conf

MREERA update-alternatives --config foo IEHHEEXRAN foo-2, NFIEMBHE

EUIEZEN.
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23 ERREHIA

Linux iR EEp#H B LMK S P FRFERIMNEZ T AMINEE, AILUET YaST BeE EAM
LRFITHMEIRE, WAIUFHITRE, NENNBEMVGIFEXHMEEE
X1,

Linux FIEM Unix #ERFIIFER TCP/IP thile XAERENWEIMYN, MEREZSMHRSH—
RIIMB N TCP/IP Y Z 5 AR EGH Y RER SR T8 TCP/IP ER a1t BN ZIE]
RIRENIE, H TCP/IP EEmMABIMSHAR T 2IKMLS, WIkE “BEK” .

RFC $5/3#15°K (Request for Comments), RFC FH—LESCAYLA R, FBRHEAR B BX R il A%

ERGINENARFRNEEE, RFC XHEARERNEAILERBKMNIN. BX RFCHEZE
B, B8N https://datatracker.ietf.org/ 2,

TCP/IP thi¥ & FIPEYERFh Y

TCP
REEHIDN: AREENTEMN. BERNRiEEtaNARFIEABIERLE, A
[EERIRERGALMNEN AR, BUREIABAREN LA N BIER IR A R & IX6
MRISEIERE. TCPMEEFMIETESEEASERRNLREREIL. RETRE
BIEFY P = SEHE TCP,

UDP
RPEHIERNIN: TEE. FREMIN. BEENESIEUNARERFEMISESENAR
Rixo FRERIERIE AERBIRF 2RI, WrJgeEK&E. UDPERTEMICRA
N FERF. ERIFEFIEILL TCP HkE,

ICMP
EEMIZFEIEEY: XAEERAFLRAFHNMY, MERAREHEIRIREEHIZE
W, BERBIEHISS TCP/IP #UBEERITENBIIT . LI, EREE—MISFHNEIN S
=X, ALUEE ping BFRERIZA .

IGMP
BEEXMAEEMNN: XA TESER IP 2T BEHIHENIT .

W= 23,1 “TCP/IP BIEHEEEZY BpfR, HIERBREFRRNERH#HIT, LFRHNEE2ED
IP (BEEXMHY) HNALLEEEIE, IPHLEER TCP ((BXEHINY) , CrREBHER—TERE
ErEHIEEELZ LM, P EHEEEGHEXMY (FIgNLIKM) #H%F,
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TCP/IP 1&HY OS| {&HY

B 23.1: TCP/IP ME L BIEEY

ZEANE—RERMAT —ERTRE. BREHSEERF. RREBRARIL. RN
IR eHRt. 5—FEE 8 SR S—ERNARIRERSTEEERT,
HEER ENYIER R ARIEMLS (JAKM) o
JVFAEEHYEEEREEENELMS ERIEER, BEENHEREREES (—RTER
EFFEEIE) o TCP/IP B&RAL) 64 KB, HITMEEAAFRE, FtE@BEMHRI LUK
) _E# R B RIA/ N EFREIJY 1500 DFTI, @I UKMAIXEIER, TCP/IP BRANAaeEd
PR, MREEFEZHIE, BERAFTEREEZHHIER,

NERKRMEIEEINE, BATHREEPRESEEAXNMINERS. XEERRFEHIES
Bk, B—EEEES IR —/IRIR AR ABIEHE. E 23.2 “TCP/IP LIK
WEEE” HER T — MBS AR EBLEIER TCP/IP #UBE ARGl REMUTFENFREMF
RISk, XEEETWERALE,
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TCP &%k fEFR%E
(20 #¥3) (%% 1460 F75)

23.2 : TCP/IP LKFISIER

SN ABREFEIMELESREN, MEIFHETER, FIBEEERE Linux RIZPKE (R
BEYIERRIN) o S—RENUESTFHIE, UEZRIT—R. REEREHTEXEHIE,
RUEER NERHBTENERRE. ERRIFRRE, B8 —EPEHEMNETREUETRERIX
k. &ia, FREHREREATHEF LNNAREFER, BIXM5N, 8—FER5HEE
—EH T —REEN. NTNAREFMES, SEEBITLERLEALERTRTTIEE,
FH, RBEHUEENRIVER, FEBMERERENSETISEEXEE,

23.1 |IP #titFNER A

BRRIERIRT IPv4 L8, BX IPv6 thill (IPv4BIREIHIN) BIER, BEME 2327
“IPV6 - HI—REEXM”

23.1.1 |P #hik

BEW LRSI ENERE —ME—RY 32 itil, X321 (84 FT) tib@ERdl 23.1
YRS PN B AT RS,

5123.1: RS IP bk

IP Address (binary): 11000000 10101000 00000000 00010100
IP Address (decimal): 192. 168. 0. 20

EHEFIRINR, OFTUHEFISBE, HElaR7DMR. P MUEHEIRE ESMRIE
Mo EEEKIREEEA—R. XFMMNBEFS, BRXLEFINS TIXEX,

IP It R R R DR ARG, HE 20 g 90 £, IP AR RHNDE. BR, RRE
EER XTI, BEELL, MERNERTLEHE - (CIDR, TE3EEIRE) o
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23.1.2 MBS INERE

MBI AT E X FMRIIEEE. MRMEENMATFRE—FNE, elfTEEER R, i
KRENMUTARFRF, NEERTAELFMBFAEENRNMXIET R E . BeE
M 1P It REMTFRE—DFIFR, IF2HER UL SNESERDEHTT “AND” ##1F, R
ZRMAEE, MWEA IPHUER— DAL R, NRERTRE, WXEEBITMKERZTIE IP it
HEMZAEEE o

BT ENEWIENE I, IEF 232 Y5 P HASEEEINAEET o WEREEE 32
I, EME IPMUBEZLETNE. WFHREN 1 i, FeNFE IP HUtREEN IR
ICHBTME. XTFFRAEEN 0 B, fFECHBTFNR. XEWEEN 1 Bz,
FRFLE RAMSBBIEEEHS MESN 1 {UAR, FrUBmEditENgEEEH
AOIERIBE, 10 23.2 “F P bR 24" R, E—1 24 INNEZBAIEE
192.168.0.0/24,

f5123.2 % IP HuhtHEIE B ISR HEED

IP address (192.168.0.20): 11000000 10101000 00000000 00010100
Netmask (255.255.255.0): 11111111 11111111 11111111 00000000

Result of the link: 11000000 10101000 00000000 000000
In the decimal system: 192. 168. 0. 0

IP address (213.95.15.200): 11010101 10111111 00001111 11001000
Netmask (255.255.255.0): 11111111 11111111 11111111 0OOGGEOO

Result of the link: 1101601601 16111111 00001111 00000000
In the decimal system: 213. 95. 15. 0

BENMIF: BIE—UKMBLEZNFIE T ENEEEHAUTE—FMNF, AIUEZAR,
B A STHRAN S AT IE D BRI, X EAULIART AE R AR

RIEMXZ AN BIRMSEECHIEY, 7 aeiaiRAtFMIMERRY IP sisit, BEBERT, RE—THX
RIBFRBEIMBRE, AT, AN RERNFMEE S MMX,

SNRECE T WX, FREBIINE IP R A EEIMENMAIMX, WRXEEEZEHMBRNG A
Z8 (MENZIEN) EFIZXEMRENTESIZER TTL (FEED) .
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1FE Ak

Ehil gtk
XEMEHBID A ZMERER AL, 00 23.2 “F IP Ml sEEe 2| MaiEns” Ry
Result (4£R) Fim. FEERIHIHEIRGERI TN

&t
XA LR AR FRRRREEN o BEmRttt, FERNEBIERE N
HEFRIN, HEMAZLE OR SHERIBEARMAtit, RFitt, U ERFIZEM 192.168.0.255,
MU TR R IR E R E o

At EN
Hitk 127.0.0.1 kG EBE TN “BRIZE" o AR UREE IPv4 EX
K5 127.0.0.0/8 BIEMEHRIFEMUEANEE SITENIRE— M ER. NREH
IPv6, MRBF—EIEH#HE (::1),

BT IP #Ub Nt 2 HCEEAME—, ERERIIER I, £A= IR TR ET IP
AT ML, XEntFeix S BECN_ERYE ittt 2 37 (E %R, EAENR @ EEMNE
Fo XEEMIIHGFE RFC 1597 8%, HEFIET 23.1 "ZA IPHAEE" .

#+23.1: TR IP i

P4 | P4 HEED L

10.0.0.0/255.0.0.0 10.x.x.x
172.16.0.0/255.240.0.0 172.16.x.x - 172.31.x.x
192.168.0.0/255.255.0.0 192.168.x.x

23.2 IPv6 - Fi—REEXW

O ==: BMZ: IPve%H
IBM Z fE4H9 CTC F IUCV RISBIEREAR 25 IPV6,
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HRFALEMN (WWW) BSEI, SE5+RERN, SEREZHITEVIED TCP/IP #iT@ IR, BB
IR AR £ T IBVEMERIIE K, BM 1990 &7 CERN (http://public.web.cern.ch 2) {EERAY Tim
Berners-Lee &1 T WWW, EEXMENBHREEMNLTFERIEE LZE,

NEFFR, 1PV LR 32 fil, THELEIRE TV IP i, BIIEMAANSRNEETE
SEEA, FRDE AR R R AT R 2, 20K, — N FMATAEE 2N, 6751 14
NETFRMOAE, WNEENG 128 A TNESHERN, EOTFMERM 256 1 1P i, HhRAg
254 NEIF, ERNEFA IP I EERFRASNEHER: [ENEMRLHL
FELHTEY IPVA MY T, DHCP 50 NAT (RUZSHIBLEER) 2RISR 6 I AL SRR RO BRI,
US54 5 RS WS L SR A S AR S, SRS ERERRR; B
71 IPvA ARG E TN, EESETHILT, MIENASHN P i, FRMAD, M, &
B ER (LR RS S, PRI S MER, AT AN 5 1S BRI,
FIFE IPV6, HALESTRAE AR BER IS, LTS HH—S AT IPV6 SR
o, SURINEIMIBSGEE R Y

2321 =

IPV6 IhiXH RN RN EZRN RN B ENHZRAMY B T eI Ayt =El, IPv6 iHitith
128 (UfEMARIESY 32 (UfEHM, EiRHAY IP iR E %X 10 B9 15 RABEFE.

A, IPv6 SURINAEAMIRTKE, EASEMELRETEN, XMEMNTUESES
MNEXRANARFABMEBHNARKER. BXFMMER, BBNE 23227 “HlEEAAE
o

TEYIHT IPve thlMEMMA R

BobicE
IPv6 EMLEEENS “BMEENA" , XEKELHHITEMAFEERN A HEENRAEN
B (A=) WK, FMENAILUEREBMEEENG, KHEAMELI (ND) BITHIM
LR HRERENESP RIS, XMFEREKREERSS, FALHER
BF oM RARS S, XE IPv4 TiEEERN (IPv4 REZEFER DHCP fRS28KE
s ESiAL)
g, WNRRABREEEIIIRN, AR LESITENEHES, SHMEHNE
MR NAIRE, BXFMAES, 158 M RFC 2462 1 radvd. conf(5) FMITUK
RFC 3315,
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15 EhEE
FA IPv6, A— 1 MLZEORRERS M p a8, XHF A BEIS R FATA R Z 1M
£, MEMERABHRIEARRENEERRS —FEMNBM. SEFEFILEN, F
MAZFNBEXERSBNEREMNIRS, XETLTIRES A, BE—SEERE
MEXREE, MEEHRGEERN—IFLITEIE,

R2iEM
£ IPv4 1, MEL2ZE—IMIMNIhEE. IPv6 NI IPsec ERNEZOINEEZ —, RITFRS
B ReFEEN, #RmERMN ERINREGIT,

HMEREH
KPR L, BARGEDEEM—TFM IPv4 7 IPv6 BRATEER, Htk, XFmMMYTR
REETELHEM EHE, FREBRET—INE45F, X—REXEE, EXLUX—5,
—HE MRS (IPv4 #IIER] IR AARRIR A IPv6 i) , B—FAEEREFERZ
B¥E, BEBWE 23.237 “IPv4A 5 IPv6 HiE" o LESh, BRGERTLUKFIINE [P AR
RN, XBEERERARERMTTE D ML, MmEkseXmibhRAmhiiE
B &0,

BE Z A ENXEHRS
fEF IPv4 BY, FLEARSS (40 SMB) FEMAHMLZRIFIE N BHHIEE, IPv6 &
AR5 eRREISEE ZIEW ENI U BIE S P ENERNAN—ERIFU) , EMRMHTER
MW TTE. XA ESBEI ENAEENFU, SEdEERRNENENIUIR
B RMLEENIEN—HARIUARBINRTRENNARER. A UERIEXEE
HARIUE, GIINFIERMBRSS BRI (FIERTRSEZIEAH) , HNFAEREEIU
(FRERRMERZEA) o

23.2.2  HhFSRRIRNLEH

gn_EFmR, HFin IP hXFFERINEERS]: 1P Mt AFER, FAREMNSK. 4PEAE

ERNESTREREEREE, IPv6 BRI RE 128 (UfR T E—Nald, @
SINDRMUELEY, SERFTHBINEUDERANZELIEE S M iHEIRG R — MR
&, MMZF/RSIWENIAFE) , B NEEBEEIER,

fEF IPv6 BY, TEE=MERRMU+SBERA:
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PR
XM RS — NGO KK, RAXEMINERZEE—1B1R. Eit, ERSHE
Huk BT LU BT X B A 48 5 B BX PN _E RV SR E Ao

E21:1
XIS —AMEOER, RAXLMUNEREEEETIZARNIE Bin. St
NFBHIFEMERSER, BTFUEFNAASKENENA®M.

=&
XS —AEOEX, RAXEMUN IS RIEREMBRMYBIERD, £38a1EH
S5REHERMBERI R, ERI BIHET NS E NS KIS ER S ERSHY
AR5, F—EMFABERS[EAEGHERNER #Eitbit, EIBERIRSEH, EHNZUKE
BEDIRENREICHNRSSENEE, WNRIIRSHBTERE, MXZEMERSE
TR 28, AEREZIEMARSEE, UL,

IPv6 sthiits3 79/ \2H, SAMMEF, AR+, RAHETRTE ENZEAES (@)

8. BILUMIRREAFRHNEIESFT, BFERBRARHERNS. Z—IMAERE: EENT

FrEEIOD, MWellEBANESHH. ~F, 8MMURATFE—NXEFEN 1, FER
TEMEERTE, HPN=Z1T2ERRE—MUL, 7] 23.3 TR0 Pv6 Hift”

{51 23.3 : Rf5 IPV6 Htahit

fe80 : 0000 : 0OOO : OOOO : 0OOO : 10 : 1000 : la4d
fe80 : ® ¢ 0 : 0 : 0 : 10 : 1000 : 1la4
fe80 : : 10 : 1000 : la4

IPv6 sttt YN ER D EEBIMAVINGE. RIEMFTHMMEISR, BTEEMIRE, PEo 2
HALEIMLEER Y, (BRI, MURSEMMENERD. £ IPv6 B, MBS it
RENRHLEHEARNSMNKERENXR, 234 “EERIZIKERN Pve Hill” it
ERES, BD: al 64 (IAURIRIMLEERSY, [5 64 (ARt ENED. RS2, 64 TR
RIS HETSFRCCRY 64 1 1 (BN, 5 IPv4 —#F, IPHIHfER AND S5 MAEIBIEE, LUIAE
ENNLTE—FM PR E ML,

§123.4  SEREBIBIKER IPV6 bt

fe80::10:1000:1a4/64

IPv6 BT LURANLAHFRE M AYRIERE R, |Pv6 AR FIH T HAN—E D,
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IPV6 #4%

00
IPv4 3R] IPV6 EBY IPv4 3k, XLERTS IPv4 RIFHRE. BEAXEMmILE, )
REERIMIEHEE IPv6 BN IPv4 B, BETIFEHIE (08 FRIERI&EAIM#bIL)
RIS,

2 % 3 (FAE—1TBF

ReeRREtit, MU IPv4 IER, JLIEEEMEOERNREFNN—9,. B

gi, AU THILE=E: 2001::/16 (EF=REMit=E) M 2002::/16 (6to4 itk
&) o

fe80::/10
PERS AL, AL A XFEIZ0ME, MREMB—FMAIAEE,

fecO::/10

IhR A, ETU AR XML, BRBRECIIFIBRARNMNEZRN, Eirt, X
LERISTFHANTAMEIE=E (W0 10.x.x.x) BYIPv6 ithit,

ff
XL SRR,

BRI = N EAERAEM

YIS R

F—H7D (e ARz —) AFEIAHEENMBREES, EFaSiRfERWN
G ESYASIEE IR SEEE SRS

uh RGN
F_HDEAERELEINFNBRBER,

#ZOID
F=VAMIBRKEEENED. HPAFER MAC, BT MAC 24 BHEE
RERNLIKE—NWEEIRRF, EEIEEFE. BXLE, #64 Ml HEFEIAR
EUI-64 <h%, /548 iM MAC HiBEY, HRM 24 UBEEXTHLENFHRER. X
BIRETLUE EUI-64 ShEFEIRARE MAC BUIEO, WET A=ty (PPP) B3ZO,

EXNEMZENZ E, IPv6 EX D HFHRERY S
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1 (RIBRE)
TERBEON (BT RETEMAERERI) , XU ENBERR
ok,

111 ([E13g)
[O]B% 1% ATt

IPv4 &bt
IPv6 sk ER 1Pv4 sI4EAN 96 DNEAIAMBIRIZMN, XEFRAMIA FEE AR (05
S0% 23237 “IPvA 5 IPv6 77" ) , LUE IPv4 1 IPv6 N S1E4E IPv4 IRIRHRIR(E
RYEfth EA &,

BRETZE] IPv6 BY IPv4 it
XRHEL IPV6 RN AR R4S IPv4 ik,

Zsshstodit
BRI fER -

SRR It
XM REEE A F IR ER. FRERR LSRN B ARtk ay 6188 B 2 B EX Y
BEM T, XL EFHRNFIS (fe80: : /10 ) MM-RAYED ID, FiEE5
NEFT, XEMIFEEESZTER, BTS5R—FMABEMENET.

uh s
A DO SR X St R SRR R B E M7, {EREERREZEIE AN BN — THeE
AR E SR, XSEAAT AN, T IPvd EXRIE Aittit=iE, Hdp
BENHAS (fec0::/10). #EOID, RIEEFM ID A 16 iiFER. HRHBIBES
BAEFT,

B9 IPv6 SINRYFTNEE, B TMLSIZROEEALERFS IP ik, HERETHEIE—#&
ORI, ER—1MRERI LA MACIBMAIZBHEE, XIFHEMA IPve (EHE
E-Assutiit) J5, BIEDARAHNERPIEEN. HTFEPERT MAC, FRABVESR IP i
HHERR 2IKME—RY, MR REIEE S AN A TNV ER D A B R &R 5D, 1XEX
RF ENHENETTRRERI LRI,

BEIHERENEER, ENEOFER MU, Hfz—-Adbibil, RMYEEED D
MmB8EZENBEFBHAMMEIITIRRT (UNRBENNER) . Attt 2FSHt,
H—RAT, FIEBAXREZHNENNEMETUEEEZEN, FECRERMNEZEZEH M
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EAMEFRME, XEHET IPv6 SINBFIIREREIL, MRS EEEMELN. Bt
whtz b, BEHENIERE— DS NESMIbIE, XEME T ZENERHEIBIMELE,

XEEMNEFR AL Aotk ML E —TINEE, AILIEENUEREIIMERT R R B AE A% TN
HFFE 8. £ IPv6 I RHR, XBUESHAMTERTEM, HAEA IR ERIXE Attt Ay
FrEE, FRIBERTTEA, MEBRXRFREMINIEASIBERFXREBHEN, MR

=517,

23.2.3 IPv4 5 IPv6 #H71F

¥ 5 BEERABIERFRE THIM IPv4 53] IPv6 B—DESRGTIZ, XA HE—ERRY
8o B WHEATARL XTI, AIUER—RS L RN SZIFXEHMAL BX{RE
FRORBRAT IPv6 IEMINES IPv4 THUEIR, URMNINENED YETHRMSR (Ao HMETF
IPv4) f&% IPv6 BB EMIAR, RFNARRARMSIRMELEINEMFRA MU (B5R
5523.2.271 “HOUESERIRNLEM” ) o

IPv6 ENANIIF (£IK) IPv4 48, ERNEIREEN: IPv6 BSEEER IPv4 B1F IPv4 LS
g Eh, XFER IPv4 EHEIRERWRANE, BEXNIXMINEE, S4AES IPve Binit
Ut (SRABRZAIEIZR) , WURBSEZWImTIZENAY IPv4 Hidk, RIBENEEREIMY, AT
FohftBEANRE, XWIREFHSHIE,

B2, BSBENREENEPFEL TR, FEENAEBNEE, AL, IPv6RHET =
RSB ERE:

6over4
IPv6 E14% Bnhitd 0 IPv4 €, HiBIZHZREM IPv4 B KRIX, XMAEEES IPv6 &
BAOAME (BEW) A—PNEARBEEM (LAN). X#FE1R] BEhHE IPv4 FXERYIEI
o g, XFAEMNEYT BERLY, MERZHE, FAIP ZRBELBM R Ko
Fib, BRENBRISRNERTZIFZBINNE QT MEHMATMEE, RFC 2529 H3HHX
A EEH T FE.

6to4
FIAXF %, RILUIM IPv6 it BE4ERL IPv4 #titlk, MM IPv6e @D
IPv4 EEHITIEM. A, BAXMAEEMIL IPve =N BEEM Z @i EE—L
&, RFC 3056 FAX XM 75 53#1T T ik,
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IPv6 B5ERTTIERE
XA RIS RAVARSS 285 9 IPVv6 =N RMEE FR¥E, RFC 3053 Aatthi#iT 7 iR,

23.2.4 BCE IPv6

ZRCE IPv6, BELEEZ T LIEWL EHITEREN. RINERZTER IPv6, BEERER
g FEZREER IPv6, 1E(ER YaST W45iL EfRIR, T2 /EHaUnaemk L, RIERERELN
BCHERE A IPv6 &, BENBAEETAESIR, FL root B4 modprobe -i
ipv6 . & IPv6 {RIRELERFHENE,

BT IPv6 EFBtHECE, BLAMRISRTEE- ARG HRaytit, —ARRET{EiL EEERAIE
BR. TR UMERARBZET SV EBDMEREES, THRNESHEFISMMNX, A radvd
PRI LUSE IPv6 BRI, WEFRSIBE TIELEXS IPv6 itk M- e - R 28,
&, PILAfERA zebra/quagga B ahEc B MR ES TR,

BXIMAMER /etc/sysconfig/network XHIREZMBFENEE, 58MW ifcfg-
tunnel B9FAMTT (man ifcfg-tunnel),

2325 EZER

EXBIEERRHREEICR IPv6 X—F . MRERNT BEXFESBININ, HSE LTI
XHEFHEE

http://www.ipv6.org/ 2
F3J IPv6 FIRAVEE Ro

http://www.ipv6day.org #
BafEB S IPve MERRENIEE R,

http://www.ipv6-to-standard.org/
BEHA IPv6 B/ mFIR,

http://www.bieringer.de/linux/IPv6/ 2
LA E Linux IPv6-HOWTO MUK IF% 51% 88 x5,

RFC 2460
BX IPv6 BYERT RFCo
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IPv6 essentials
Silvia Hagen Fr& 89 IPv6 Essentials(ISBN 0-596-00125-8) HiR T iZFAMFIEEE S
Ho

23.3 AR

DNS BBhTH IP #iliHERG— NS NBIR, FHREBZIIEIRES IP #itlk, 7E Linux B, X#EE
OB E BH—MHFR A bind BYSFARIERTTR . T2 STXMEEIRAVIT BN A LIRSS 25, XLEEZFR
M T BBERREMNARS, ENEMARED ZEAURD R, ™3, XMEMERS LR
|P #itit R R TR,

Z[ELL hostname.domain X PENTELZIR, W jupiter.example.com., TEZR,
BlsE £ fREREZ (FQDN), RENRZMIEZ (example. com) A, EEXE SN TLD
(com)o

TLD ¥k TFAERRELTEREL. FANIEKAEZEXEMAN=21H%, mitFRH i
75 RAMNTERNF S 1SO BR/MX KD, Lhsh, 2000 FR5|INT KR TLD RRTEHE
BERNSERE (F1%0 .info. .name. .museum) o

TEEBRMNARNEEAME (1990 F£281) , X /etc/hosts ARFHEERKN ERTHAE
HENEF. ERELIEARERNDEMNITENSHEE, XMAERRMITAET.
AMALRT — M8 EiEE, U208 ARNFEENS, XMHEHIEFESBMARS2EE
A, REBEXEEM LA ENAIIZENRIAEEE, Br URE MRS SERIETEK.
MFERINRHIZ root ZFARS 25, XL root BMIRSZR/EENLE, HEMKZEEH0
(NIC) iZ1T. 81 root BFFARSS23ED 7 MR ST ETNRIR I B #RARSS 28, BRI NIC 1915
£, 2N http://www.internic.net 2,

DNS X BT LARM NS, ERENS A EE- MRG0 STHEUREE FRRARI TN, BIEpAFAcinss
(MX)o

FIREAT IP itk ERVHENMSN T RRE D — N EFRARS 2 E IP ik, £/ YaST Rl42HAtERE
bR ZFRIRSS 28, B XAMTE SUSE® Linux Enterprise Server B $ 3 & #RARSS 22 8934I18],
BENE 234147 “EEENEADNS . BXRUMEELBCHNRZTIRSEBNES, 18S
MEINE “GWERA .

whois Y5 DNS ZBHHEX. ERLLIZRE AT LURERL L A R4 E I RIARSS 28
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Q i#&E: MDNS#.local 5%
FRTRER 2% . local TS NEEE-AMthig, DNSIERIENZHE DNSIER (MF
B DNSIER) KX, NREEBARSS[ECEFEERA . local &, HAE /etc/
host.conf FXHALED, BXEZES, BEEM host.conf FAMTT
BT LRLEHAEIXF MDNS, &R nomdns=1 5|S5#,

BXZHEDNS BIFAE R, iBES W http://www.multicastdns.org 2,

23.4 {EF YaST BECENSRERE

Linux EEZNZFAEMER, HPSHERTRNRESR, REXHIHEXERFLNS
MIE. XRTFFIMBEEAERIFARLR, FS0E 2357 “FRllLEMSEE"
ERUMEENFAENSED (BEEENEEL) KE#HTERE. IENEERERSTRE
TIMNEEF. LU ETIREEE SUSE Linux Enterprise Server SZiHFRH M EE LR FI ML
[Gr=e

O =% IBMZ: ARERME
IBM Z FFEZRAFYERMWF, BFZknEE DHCP B el T#TNEER (5 PC1E
SRR o NENRE, EREFHEEEO,

23.4.1 {$FA YaST BEcEM~

E1E YaST FRECE LAKMREL Wi-Fi/lESF =, BEEFERS > WEIRE, BiliERGE, YaSTRE
RN EFEE, HPEENMETR: 2FED. #iA. E41%3/DNS M REE,

B S EE AR ANE B B AEARIEIR, FINMERIRET A IPve FMIE R DHCP EW, X
HHER, BBNE 234117 “IESFBMIEN o

AR R E S XTERENEZAMEENER, RYHEERCNEFFIENRRE
BiF. ERIELNEEFFECENF. BEFNERHEEE, BEFohEcERBohNEIR
M+, HBRE 234137 "ERGNEINN-E" . EEAFEREMFNEE, FS

M5 23.4.1.27% "BMNRREE" o
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B EHE/ONS IR AR BT BN EN RN ECRNRSSHE2M. BXBFAER, BS

<
W3 23.41.47 “FEEFEANRAMDNS .

HBEEFERN A TERERBEE. BXESZER, B2NE 234157 "EERHE" .

EE >
2RHEM | #{E  EHB/DONS | BH

EHMEEE
MEREFHE
%2 (Wicked) RS

IPv6 YR E
v/ A IPv6

DHCP EF I
DHCP EFIRATIRFF()

EREHENE(H)
AUTO

v &5 DHCP {82 ERIABEEH

HEI(H) EUH(C) REQ)

23.3: REEMSIRE

23.4.1.1 ECEZRFEXMIED

BT YaST W41 ERRM 2 FAAT &, AlgEEENL/BEMIZT, WfER
NetworkManager. IPv6 #1 DHCP & Fimikll, XL E ISR FPRBENEE,

Q) EE: NetworkManager B3 Workstation Extension $2{t
I7E, NetworkManager B SUSE Linux Enterprise Workstation Extension #2
fit, BE%&%E NetworkManager, I&#E Workstation Extension f&1FE, fAGEERE
NetworkManager 3146,

EWEZILE S =9, EEFREENKEENAZE, WRHE NetworkManager KE/NMEFRE

BFREZEOMNERE, B%EE NetworkManager iE5S5. NetworkManager JEEEZEBRFEZ D
BENTEME 2Bk, MREETHAZEREIMR, HELHITENZ Xen BRSS52E. &
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PRAHE STEMLEPIEM DHCP 3 DNS FEMEARSS , EEA Wicked RS H7%. WIRFER
NetworkManager, NIRNZ{EA nm-applet ECEMLIET, FHBWESERREEA, T4

Z /DNSHIE LIRS WA, &% NetworkManager 9455, 1S SUSE Linux
Enterprise Desktop 14,

£ IPv6 I IZER, EEZEER IPv6 hil. BIRF IPv6 5 IPv4 —EEfER. BINBERT, &
B IPv6, BRTEAREER IPv6 thXBIMLEH, NREEFA IPve thil, MY EIRER, BE2H
IPv6, IFIEREMA IPv6, SNREZAT IPv6, R ABENREH IPV6 RiR, ERIEENALE
®E

£ DHCP EFFimi iR, BLE DHCP B IRAVIAI, EREANMLE L, &4 DHCP BFIHH
DHCP EFIGMAFT M ARE, MREBAT, SEIAAMEZONESFIE, B2, NRIEE
BITETERERNSED (BNEEEAML) R, NELLTEER—HNEBRRARIR
o

ZRIEHFNZIEE Y DHCP B imfH B & XE] DHCP fR3230Y, FNBRIEMFEERMNT
fFh. FL DHCP IREB[SIRIBLLENRE (5175 DNS) REMEBMRS X (ERFMRMEIZ
R) o ItHh, BL DHCP RRSBERE L X T2 IEMFE B ERBEF KN DHCP JHEAH
S EF TR, TNREE AUTO, RAXHAINENEZ (B /etc/HOSTNAME FRENXHIEA,
B) . BEmFERFRBTENASLEERENZ,.

NRIEFFHERYE DHCP ARYE B EABINRRE, BERAED DHCP B3 IARH,

23.4.1.2 EAR-RRVECE

BEERMRNVECE, 1B7E YaST WAL E > HiARERNEINMRIIRFEE—IH+«, AR
dfiE. BERWFLEMEE, AIEERERAEN. MIEME AR EENFECE,

23.4.1.2.1 {gE IP it

SR E N 1% E ITIEERYHI IR R I E M -RRY |P #iltsy 1P #tHE 5%, R
¥ IPv4 1 IPve6 sk, B-RENREAL IP I (FFHEREFBEER) « S8R IP
AE (IPv4 2% IPv6) i@t DHCP#D/3E Zeroconf 38IRBYENZS AL,

WNRFERACNSHINE, NIEFRZERY DHCP kivds 4 (BF DHCPv4) . DHCP kigds 6 (BF
DHCPv6) &2 DHCP f7s 4 #1 6,

NRAEJRE, REMREMENFIHENTANRESEE DHCP BaEcENER B P thit,
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Q x=: 1BMzFDHCP

£ IBMZ F&5 Lk, RBEASHE MAC #UtRIM <7 28T DHCP fitthitic &, B F XS
YR E OSA 1 OSA Express Mo

INSEFME DSL 45, 8IS (EBMARSIRME) BEISRES IP, HAERER
DHCP, HNERFEMER DHCP, iBHTHF YaST M-EERBAEIRAINILIE EXHEAE, 1E4 /3%
B DHCP B/ i R B AT, MBECERAEMNENILE, EhFRNEABETE—E
C5@(S, MBER DHCP 2 T RE 50

DHCP LUES R P BEE, BFRABARESREE, SSENS P A, EIN THERME:

1. 7£ YaST W-RECEFRIELA XTI RF, FELNFIHNMRIIRFEE—IH+F, AR
Gip it

2, TEMBUEERIRRAR, EEEFHSISIRAY IP ik,

3. BN IP Hblik, IPv4 30 IPv6 U AR, £ F MBI RN F MBI, WRER IPv6
Hok, 1EIA /64 RRIVERFIEIRERNTRKE,
BE, EAUAMISANTERENEIZ, ZENBRFEAN /etc/hosts BLEX
o

4., EEE—F_io

5. BRURECE, BREHAE,

Q FE: EOMCEAHERIS
ERUEMKIZORAE, wicked 0EHE, HERBERNEIER /G, A=A IP
LB, NRAERERS M, EHEENHARE (fla0, EENIFE A HRIAR
55) , WALITE /etc/sysconfig/network/ifcfg RARZEORE X GHRITE
LINK REQUIRED=no RBkidHERM,
346, ERILERTE LINK READY WAIT=5 RISEFEHERMNBIE (Ui he
fiI) o
Bx ifcfg-* BEXHIFMER, ESWE 235257 “/etc/sysconfig/
network/ifcfg-*" #l man 5 ifcfg,
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INRERFRSHUL, WASBERERMIRS BRI K, BEEERMRSEE, 5%
BR% 234147 "ECEENIZA DNS” FrR# T, BEREEMX, BRIRE 234157 "I
EE" RFrR#E T,

23.4.1.2.2 EES b
—IMZIRERTUBE S IP itk (FRARNRBHATE) -

Q iFE: JRERAME

ANBHIFEGER T IPv4. FIF iproute2 WO, R UER— RS Mtt,

EERA YaST AN RIKEESMUE, IFHRITLATH1E:

1. 7£ YaST W81 EEERELAET R, FERNEBMNRIIRPEE—THN+F, AR
BEHRE,

2. 7E H#hub > FfEANHBIL SEIRAER, BER,

3. BN IPvA HIHEARSS . P HOAEANNERIEIE, 1BER, A0 IP R RESUIFETE /32 WL
B, FEENRPESEAZT.

4, BHCEZECE, BHINRE.

23.4.1.2.3 BEHISF B udev AN

AN RIEFERAINEER TR, ERIHE udev BT W-REVEEH (MAC) bR 28T 4%
ID KRR Ko B—MEMEEEARARSEE, RAETRIGHRN . EfFER YaST IgE XLk
m, BRITUTTSE:

1. 7£ YaST W21 EFAEERELAET R, FERNEINMNFIRPERE—THNF, AR
BERE,

2. BEEIETR, SANKERMERE Udev AN, BHBN

3. 1%&$F udev RHEIM-RHY MAC HHEERR E 4% 1D KIRAIM R W-RAYZAT MAC HIEA] 54
ID BRTEXIEER,
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4, BEEOKERM, BEPELILEZVNETHREZ M,
5. BAUEZECE, BIINRE.

23.4.1.2.4 BHMERZIREHIERF

MFREME, AIREREMRERNZRERF. NRNFERE, YaST AFEMATRANGER
eI RPEE—NBEANARREIER. TR ARZEERFIEE R, EEA YaST %
BEXEED, FHITUTIE:

1. 7£ YaST MR BEERMELA T RF, FELNFINMRIIRFPEE—IH+F, AR
Gip b

2. REIREHETTR,

3. HERBITPERBERANARIIEF, EETHRE = = VALUE BIVAFMEREhIER
MNEMED, MRERZSMNET, WA RXEED,

4, BHUCEZECE, BHINRE.

23.4.1.2.5 FHEMKISH

NRFERLES wicked B9777%, EALURISEECENTES|ISHAE. EZBELREEIMN R
BE. UFhARNBHMEUK TR E. BEENRERE, B THEHEE:

1. 7EYaST WAL > WEIER, FELNEINMRIIRFEE—INF, AERERE,

2. EEIETRF, MIEEHEEEMRABZENIG
RS | SHAIERAS I SNEMIEE. ERTELEEI IR A YIS E
Oo ERATAERT, AIERORTARNMEHRITIRE, X575 SETEMRM, H—X
BRI SHEOREE, BALERHIR, EFEFom@s ifup FapisdlizO,
EEMNTRARBENEE. £ NFSroot I 5725|848, X7)2FA systemctl stop
network S¥ASXFIZEO,; WR wicked LTFENRE, M network PREZFSKIE
wicked AR5, SNREMEMR NFS X iSCSI iRXH RS, MR LIED,

3. EHUEZECE, BHRIARE.
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() =R: NFS BIEIRXHRS
EEd WKL NFS HERREHRO X (CHE) RSP, EERIMHILR NFS £=ZH
L81% & B R (R IFE 1 H,
KAKESISRAER, FRIANLIRINFZXANEERE, AEHHRIK. WF NFSIE
X, XMIRFEE=ERE, RAATRKRBES NFS HENMBZEZNBERT, RS
X & . NPRLERREAERNNSEILE, BES 2341257 “FUENEEE
&= PR TANKIGEEERTF, ARTESEIERPEZFEET NFSroot,

23.4.1.2.6 gERAEFRETAN

TR AEORERAFRET (MTU), MTU BEATTIIRAREBEAR/N (UFTHEL) . B/
MTU AIERESHHFENR, ERRANEENARIBEERIENNED, NMEINE5 eIt
R

1. /£ YaST WAL » WL EHR, FERNEIBNMRIIRPIEFE—IN*&, ARREHRE.

2. EEMEBRF, MIZE MTU FIRFIERFIRD

3. EHUEZECE, BFHRIARE.

23.4.1.2.7 PCle ZIhEEIEH

RS TIHNUTHARRELIFNZINEELE: LAN. iSCSI# FCoE, FCoE EF % (yast2
fcoe-client yast) REFIIMNIFIF ERMBIFE, URFRAFIEERT FCoE MigH. WME
1EIR (yast2 lanyast) REtRRKECERPR “NEFHILZE -

XF FCoE W3S R, B8N (EFEEIER) ,F 16 E “LIKMI LT BEFME: FCoE”
%1637 “fEMA YaST BIE FCoE RE”

23.4.1.2.8 IP-over-InfiniBand (IPolB) B Infiniband Bt &

1. 7 YaST MAEY: > WLE I EHIEE InfiniBand 188, ARREETSIE,

2. EEINETTER, %&F—F IP-over-InfiniBand (IPoIB) #&=: B2 (BAIA) KEER.
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3. BRUEZECE, BHIMRE.

EX InfiniBand BIFHEE, 12 /usr/src/linux/Documentation/infiniband/
ipoib.txt,

23.4.1.2.9 EoEPFAIE

BRI (ZeMafvisrm) , 8238 “BRMpAE" %2347 “firewalld” HFmk
RITIFARP TR E, RFERERENIREFRERENERHANGRE, RN FFIR%

1. $TFF YaST 09555 > MASIREIBIR, ERAETED, MERNTIMM-EFIRDRE—
Wk, ARG,

2. FNMLR1E EFHEERY = LRI o
3. MEEREOEIREIND AIEXE, FETAA:

BhAEE R
IEEB R BT RERA MBI MEREBITRA TR NHIHENBTRINEA
S IRIPBI A B R 74 152 A It 1T,

B gk
EBMREERABAEEA AR, BASERETEEOBEIREHAEX
B, BEXEF any BIXEEIMBEIER AT IEZEO,

REREIE (FRIFF)
PMIBIETEIETT, BARBEITEMANRFRFLED. SHEHETRING
NEERIFROAR B RIS A EA IR, HHBHAEB S MMKZIZON, HETuAe]
BT EZZIREMERED.

FFEHXIE
[REXERATRSNEN (BF) EERMNZABMMPLZ. AT MREMSMEER
MTIEE KB IR A, (BHEIRE IR EATTE TR R EBRIL,

ShERESIE
PicsETELEO Eia1T, HEeEFIPFERBEGREGENINERE. XZAIA
gl
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4, BHCEZECE, BHINRE.

23.4.1.3 FRERENEIINF

MBREFHNEENNE, ZEBEFREEEERNTINN-ETIRS, NRRERAES

W-ERIREIFER, MBI UAFehE#HITRE, B UEEESFHRMEIRE R, Flamer. 45

FE. TUN ¢ TAP, BEEEROMIFNIME (FIFHKIZE) , BN TIRE:

1. £ YaST RS > WEIEE > EHAXHEES, BEHHFN,

2. FEEAIHEESR, MNAEENANEEZOMNISEEAMEE R T, MERMEH USB %
%, IBEEENNEIEE, HET TP RBELIHEE, 3E, NREFE, EAUEXEHR
F MBI RRZIE IR 2 TR R HE T,
£ Ethtool iEIAR, EAIIAEOIKE ifup AN ethtool £, AXAAIETRE
B, 152 ethtool FHT,
MBERFRFRLL - FFk (FI40 -K INTERFACE NAME rx on) , MSANFHEOR
MEBMFREFE M, BN (FIa0 autoneg off speed 10) ifup SEHkX
AN -s INTERFACE NAME,

3. BT,

4, EEN. UM HETRP, EEFARFENED, WO IP ik, QEECETH
AEXEH, BXREEERTNESES, BE80E 234127 "EXWFIEE" o

5. MBEFLTAMAENZORNSERE, WETFT M EEPEELTLERE.
6. ZHEMHINEEKE, BHINRE,

23.4.1.4 BE2EEANBF DNS

NEEHE TR EHMERE, HADELUAMETAE, NRSSEHAEHHENER
THBHEOE DHCP, XERBAT AT ERIMEINEFR BN B IRSEE. MEBMEHILE
EfEFAT DHCP, NAMEE RS BFIREMEFAANNIE. NRABEANSEE, WFHE
XA,

BEAGH B EE S RS SIERTIR, NN TSR

1. ¥%3| YaST AL > RIRAPBIMNLIZE T /15 /DNS kIR,
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2. WANENZ, FEE, FVIZ22RMEN, BNARIFREMSED.

YNZRAEFRS DHCP ZREX IP #thiik, NHEANBIEN R IGH DHCP fRSSBENLKE, NRERE
FREML, ENERLITH, RARMNERIERIERAENENS, MEEITIENR
FHNBAIRSSERBENRH. BRIfERA DHCP REX IP i, 5{EMA&EE DHCP &
EXRENRo

. TEIEEZ DNS ELER, BEEFEX DNS BCE (RIFARSEE. BRFIRUK /run/

netconfig/resolv.conf XHHMAZR) AR

SNERERR T FERABAEEIET, NEEMR netconfig FIAME, ZHIASH TS
EXHEHE (B YaST HEREXHF) SohSIRERIEEE (kB DHCP B F iRk
NetworkManager) . LEERIAZRERE]#EBHIE o

MBEFT NFnm, RFERKARATF netconfig &2 /run/netconfig/
resolv.conf X, B2, LWXHRIFihmiE,

R BIEF E E N ERIED, NEAEERTFEXEHER EE N ERANFRSR, %
FRHEAESTEOBMESHRIIR, AIEREAIENENR. RTBEORM,
WaERAEARBEMRLE S MEO, Fli, eth* ppp? BELLFAE eth KEHF,
SAER2 ppp0 El pppd WIFTEEO. AILAERR MIHRERISERISRNMNA /etc/
sysconfig/network/config XHHEXMEFSIRE:

STATIC
BEREFESHSREGHEI .

STATIC_FALLBACK
NEHSEERTAN, TERHSIRE,

BXEMEE, 1580 netconfig (8) WWFMTI (man 8 netconfig),

. MNBZITERSS SBEHIRTEIERTYIR, JMRSSB[BATA IP #UHEE (U0

192.168.1.116) , MIFHENBIEE, HIEZET-RPIEERNRIIZ A TRTENS
(RisER) HEE. MREASMUER, WERESHERI R,

5. BRUEZECE, BHINRE.

R LA YaST MEsS1TRIBEMN B, YaST #HITHERSITENER (FEhdRiE /etc/
HOSTNAME XHBIMARZXEE) « EERENR, BFERAUTHS:
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# yast dns edit hostname=HOSTNAME

BEENRNIRSSER, BEAUTHL:

# yast dns edit nameserverl=192.168.1.116
# yast dns edit nameserver2=192.168.1.117
# yast dns edit nameserver3=192.168.1.118

23.4.15 FHECERH

BEEITENESSHMHENMEMNESHITEE, SIRHBBRERERUENZRERR
IEMRERIE. WNRMEMA DHCP, MR HEMRHIIER. MREAHSIRE, WAMFhRMLLEL
1o

1. &£ YaST H, RREINEILE > BREHER,

2. WNFAMK (WNRFEE IPv4 R IPv6) BY IP ik, BRIAMX S &8 rIaeRI BARILEC,
BRINREFESFAFMUILENRERD, NSERLE, MASEIEIAMXEREIA
iz:]=z 8

3. AITEREEFERPEMAS I, BWANETME Ptk (< 1P A4S, SR
MEBRBIEXNMEEZINRE (RSAREMRE) . ERRXEEFNEE—
™, BEARS - BEERPEARIANX, BEETFERPER default,

Q iE: BEMER
MRFEAELZHNRINRE, W ERATHEEEESMARNERBENESE
I, BEIEEEEIEM, BELIPRHAN - metric NUMBER, AIEEMIRIEEEZEN
0, EERENEHAEERENMTL, BHEIERIARE. MNENELZEEMAE
%, WRRHERBHERAT—TEE,

4, MRRLSZIRELR, FREFBEENSRERBA IPv4 &M IPV6 5%,

5. BRUEZECE, BHINRE.
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23.4.2 IBMZ: BCEMLKRIZE

SUSE Linux Enterprise Server for IBM Z Sz £ %M RMRLEIE O, BIfEMA YaST RMFRB XL
EOHTERE.,

23.42.1 qeth-hsiig&

ZE¥X geth-hsi (Hipersocket) #FOFRMEBIRZEMNARRFR, BEE YaST RHFRSE » WKL ER
R, WEEFRIE A Hipersocket BUi&& 2 —LAF{E READ g &k, AFREHHRE, WMNIZREHR

Sk, BHMEHEE (FINIgERSHEX: 0.0.0800) ., AFETF “T—%" . EMEM
HHE EINEEDR, NFEOEE IP tutMWELHEE, ARREE F— 2N ERENSEEE,

23.4.2.2 qeth-ethernet &%

E¥ geth-ethernet (IBM OSAExpress LAMFK) ZHOFMEIRENRSH, EBR) YaST
RARST > WIS ERIR, ARG IBM OSA PR LIAMEME—IGEBRE 5 &St
HBPERE, RNLERSHIER. SMNITHEE FINigEHESERX: 0.0.0700) o HAFR
EWmORM. wAS WERA) « —LHMED. S8 1P it S RMEELE, BE T
— S EREWEEE,

23.4.2.3 ctcigs®

B ctc (IBMH17CTCE&EC2R) EOMNBIRENRSF, BE6 YaST PHAL > WL
ERSR, EEIRISH IBM H17 CTCERCEE/igE 22—, BIEREEE, ARREIE. &FE
BEREN LERE @ERFEEESID . BEER IP MUAITIES ALY IP itk 40
RFE, ?IEASS > FHCERBMTUBNKDN. BE T —IMNHERENSKZECE,

TE: FEXIEFCIC
REWERIEO, RFMAB SUSE Linux Enterprise Server ARz #F1ttiEO,
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23.4.2.4 |csig&

2% lcs (IBMOSA-2&ECER) EOAMMEILENRSGH, BRE) YaST PRASE > W51
SRR, HEEARICH IBM OSA-2 SEEENIREZ—, AERRTILE, WARENROS. —&
HARIR, &Y 1P sl LIRS AR, BE F— DT REMNEEE,

23.4.2.5 IUCV L&

2 iucv (IUCV) HORMEILRENRSS, BEEN YaST ARG > WEIZERR, WHEFR
B8R IUCY igEHEBEERIE. YaST SRTERAN IUCV &MU (F5) NIRRT BANZE
M (XA RNE) , REEET—D, EEENEIEUMHRY 1P HIFTIE 1P Hlk, MR
B, EENERREZE MTU X BEF F—PHMEERBENSERE.,

EE: FEXFEIUCY
REWERIEO, RFMAB SUSE Linux Enterprise Server &Rz #F1tiEO,

23.5 FohEcEMSIEER

NIz FREEMESRHENREINERE. BIER YaST, B2, MNEREEREBHTH
KXt EFER YaST BFRESEh,

23.5.1 wicked MKREE

BN wicked T EMERME T — 1A TEEMSHIFESR,

FEMLZOEEERNEF—TEE, SHAENNESEERERE—THEH, R57E
M ARERIMAF, XERARIEZ BRI ESARRIIE X . XaSBHITATMAYR]
B NERIARMAEFRE . HHNEMARNBERBES MIHRNREEMN T 4P 538,
FRARIECE N @Y dheped FFIPEFSEIY, MXETIPIER SEMZEAHE A
TR ERTET. A THEIRMED, SINTHHANZEOMNRRI, MXFEHEER udev
o
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wicked MR BB I LM A RBINEM,. ©EERAEFASHNEA, MESHERREDES
B FREESR, BN — BRI B RR S o

K BEMNAEZ —BFEREF /RS EE, wicked AIfE Lt AL B F(ESSTE X AE
RIFHEERN BB MERFIITEN TR, flW, FRISTENMIACER, BERAREERNIZ
@33 DHCP 5% IPv4 zeroconf BR &, EXMERT, titfiiERSZRSMERIMRS2ASHE
B, HEEFIRETFMERMIMERHEN wicked BRSS 2312,

IR S — M AR REILIED BLE. X FEAERNMEEO, #alLENX—1 dbus
RS, ATEEMEZZEOMNIEERE — VLAN, FHE. SESFEMHILE. MItECESE A6
BE EX LIS ERENRSEM F D EMNRKSIRS K, BRGEIIEMXLEDEE,

wicked HEZRERET dbus ARSSREIMXFANAEIINEE, XLERSIGARBEEEEZEIN
FigO, ASURMT wicked FHYHFINRBRIVEERLR,

FIMLEIZOLL /org/opensuse/Network/Interfaces BHFMNRERT. ZF
WERIZIRHEE ifindex 387, 80, &F ifindex & 1 WEE#EOR /org/opensuse/
Network/Interfaces/1, FMHIIE—PLUKXMIEZEOR /org/opensuse/Network/
Interfaces/2,

SIMNEZROHE—NXREN K, ZEATEREZZEOZFN dbus O, RIABRT, &
MWL IZONZEA netif, wickedd EEMERSHERBINFAEEO, EHFIXEHR, X
LR AIEOEE:

org.opensuse.Network.Interface
—RRIZRHEOIThAE, 30, FTFSKEAEER. 8Kk MTU %,

org.opensuse.Network.Addrconf.ipv4.dhcp,

org.opensuse.Network.Addrconf.ipv6.dhcp,

org.opensuse.Network.Addrconf.ipv4.auto
i&FF DHCP. IPv4 zeroconf FHMIARE ARSS

BRItbZ 9, WMBEOTREREESERMISHNEENS. Fitl, I FENULRIEE, &L
ZAEBITHIRERIRE .. RIGMEFHE, A TRILEN, UKMIEEEE— BN netif-
ethernet WBECSHZE, ZERET netif NFHE, EHitb, IEIRLUKMEON dbus ZOR
B EEYIHAIFFEIRS UK org.opensuse.Network.Ethernet BRSS, FEEREARATFET
netif-ethernet FEMHR,

B, . VLAN. 4PESK infiniband FZEOXBEBEFTERE,
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FBENRSENELAFTECENZEO (B9 VLAN, BEXRRERMUFUX
i EREIMMEEIEO) RRER? Ak, wicked EX T HIT O, fli0
org.opensuse.Network.VLAN.Factory, XfhH/ {ZEORBHEHE—INEE, REBILELIE

FrigsRERpIEO, XEEHEOEEE] /org/opensuse/Network/Interfaces 7&RT
&

\O

23.5.1.1 wicked ARZHAFITNEE

gNE 23,4 “wicked RRLEHT HFTR, wicked ARSSERJLERDLHERY.

AEEA
HE ——> —
=i

7 P B R HfF

wRE

dhcpd.

*__________[————————+ dhcpb
wpa

EiEA

M

23.4 : wicked (8R4

wicked BaIZIFLLTINEE:
o FRAREXHEIHmRED T SUSE B /etc/sysconfig/network X4,

o FRARHREGEHKU XML BXRTMEZORE.,

o ITFAIXA “EH” WLEO, FIINLAME InfiniBand, VLAN. M. 48
FE. tun. tap. EEI&i&#&. macvlan. macvtap. hsi. geth. iucv 1L (HEiRREIH
— wpa-psk/eap F48) &%

e [NE DHCPv4 EFPimFMNE DHCPV6 & i,
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o BIABEIH nanny SFIFREFABITRIRE A (BEOMEN) NBEMBERERNZE
O, URENEEER (BK) gE IPRE, BXESZER, BERE 235137
“Nanny” o

e wicked ¥ERLS systemd /A DBus BRSZAFFREIA, Eitk, EHAB
systemctl ap$ERHEHEF wicked,

23.5.1.2 f{¥EFA wicked

£ SUSE Linux Enterprise £, ZRIARIEIT wicked . MIREBRELFIBHE T HNASF UK
ZAH BB IEEIETT, FRAM:

systemctl status network
MREBA wicked , EREFIXMUTFTEAIT:

wicked.service - wicked managed network interfaces

Loaded: loaded (/usr/lib/systemd/system/wicked.service; enabled)

NBITHIEE MM (530 NetworkManager) HBEABLNRE] wicked , BHRELLIEAEIE
1TH9AM, ARBA wicked :

systemctl is-active network && \
systemctl stop network
systemctl enable --force wicked

MNittE 28 wicked RS, BIEM network.service F) wicked.service BRI, H
E RS SR EEING.

[BEhARSS BR AR
systemctl start wickedd
XRE=BE5) wickedd (FARSS2R) FXKEXANIEKT:

/usr/lib/wicked/bin/wickedd-auto4 --systemd --foreground
/usr/lib/wicked/bin/wickedd-dhcp4 --systemd --foreground
/usr/lib/wicked/bin/wickedd-dhcp6 --systemd --foreground
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/usr/sbin/wickedd --systemd --foreground
/usr/sbin/wickedd-nanny --systemd --foreground

SRS BERILE
systemctl start wicked

HEFEH network.service 3%

systemctl start network

XLEASER /etc/wicked/client.xml AENXHBRIAK ALK E R,

EEAIAIAINEE, IE7E /etc/sysconfig/network/config #1i&E WICKED DEBUG, fl
an:

WICKED DEBUG="all"
ﬁ% 5 g"é\ Eg_%1§l§\ :
WICKED DEBUG="all, -dbus, -objectmodel, -xpath, -xml"

ERFEFIHEARFERMERONEORGSE, HEERU IFNAVME FEERNZOMNZEORGE:

wicked show all
wicked show IFNAME

XML & TUBY%EIH -

wicked show-xml all
wicked show-xml IFNAME

FIA—MEO:

wicked ifup etho
wicked ifup wlan®

AFFRIEEEHEBR, wicked BFIIEKNZE /etc/wicked/client.xml FRHETENXHEIAE
BIR:

1. firmware: iSCSI 3| SEHZ (iBFT)

2. compat: ifcfgXff — ALIFREMMIEE
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BEMA wicked MIEEZONXLRPIRENNEMEE, FENEZEHIRFA
firmware. compat - ¥RitINFAIESEZET K.

ﬁ?&%%fﬁ_%, iﬁ%m wicked gaﬂﬂ'ﬁo

23.5.1.3 Nanny

Nanny @— 1M E45REIRMNTIFER, AGTARRISESERI WL R,

Ik, Nanny SFiFRERFRI BB B oIS E R MIER IS E HInITERRIZE. Nanny 5l
REMEERTN, HEMYSFREEEX LS. BME ifup ELEEENEINLARMIE
tH, Nanny i E,

BRIANERT, Nanny SFRFREFRERA LA TESRE. &0J7E /etc/wicked/common. xml
FEEX G ERZTIFER:

<config>

<use-nanny>true</use-nanny>

</config>

NRFERUILE, ifup M ifreload R EEBERECENRIBNAZ Nanny SFiPIER; A
[&, Nanny $ECE wickedd , MR FFHRER. EREEAF/HEMHENR (BIw, 17
FHRTRVIS S EHIF) o

23.5.1.4 ERAZMEO

M FREFNMT, BRHMERTE— XM (ifcfg-bondX) RE X BMEEHRIS, H—RMRE
g, Ala, HEHEE (MFHHER) TRIZEORMREY, wicked BILUREENECE !

wicked ifup bro

a2 2IRELRIRF BENKEMNGTREERBI, MEFDFFILEBII (ROF) o
BE— I ehErES MEO!

wicked ifup bond® br@® brl br2
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BERUEFTEERO:

wicked ifup all

23.5.1.5 ¥EES wicked Ec&1EH

MREEERFES Wicked Z5&1FER, AIUFEREIEXIILLAEER TUNNEL DEVICE, ©R
IR E— N LERIRE R/, URBEHPERIZILFE. ERX G R @I ig&EHKE,
BXFEHMER, 12N man 5 ifcfg-tunnel,

23.5.1.6 AIBEET(

BT wicked, HEBEHERERMEON, HAFBEEREXH (FERZELREX)

g0, BRS— IP HUEEER AR INZEHSECERINSED, B/ IP HUERNEHZOEX,
SARBRIIT “ifup” 181F. RSBLREMFIREMALEELNIRE, XiEHTHRKE
I, flgnigd MTU B MAC il ; &R TMSRIRE, flanitit, RE, EEMIEERLT
(540, MESSECEY I DHCPRY) o

A, NFEHTSIERERE GIIESHEiRE) NENMED, FETEEERF.

MNTFHERE, HIREEBITH, ELEERRESY, SNZFEHHE,

B2, ERLURINSERPEIRETFENFI&E, HEEFRBEIRENERD,

23.5.1.7 Wicked ¥’ & #hiutficE
wicked it AERAINTHIAY B, XL BRI config. xml SXEHREN,
B RS MREIT R

o EREE . XEMANFRERTFiRRENEERKERFNERE, URATFERE
B,

o WINALE . XEMAMTERRENMUEE, 8%, HutFEM DHCP B wicked B
5EE, BF, rIfEkhy BRI,

o BIASEY R XEEHNASET LA AR R A AR,
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BE, FEFEE—1BasIM—MELES<. —MEERN “pid XH” , UKL RARIZEY
—ANRTE,

AT ERYT BNTIERIE, EEE etc/server.xml FEXHFHAET B:

<dbus-service interface="org.opensuse.Network.Firewall">
<action name="firewallUp" command="/etc/wicked/extensions/firewall up"/>

<action name="firewallDown" command="/etc/wicked/extensions/firewall down"/>

<!-- default environment for all calls to this extension script -->
<putenv name="WICKED OBJECT PATH" value="$object-path"/>

<putenv name="WICKED INTERFACE NAME" value="$property:name"/>
<putenv name="WICKED INTERFACE INDEX" value="$property:index"/>

</dbus-service>

&I RIERRE <dbus-service> fRid, HEXT BT #HITIHRONSTUREFRERITRS
Lo LbSh, FEHHRTLEXHADNRUIERAIRENIFREE,

23.5.1.8 Wicked ' &: BCENMH

S el UERMASRY RECE XA IE, 5190, extensions/resolver HIZIRHE
server.xml FEENITHREZLIEFEEFH DNS B3

<system-updater name="resolver">

<action name="backup" command="/etc/wicked/extensions/resolver backup"/>
<action name="restore" command="/etc/wicked/extensions/resolver restore"/>
<action name="install" command="/etc/wicked/extensions/resolver install"/>
<action name="remove" command="/etc/wicked/extensions/resolver remove"/>

</system-updater>

Y wickedd WEIEHEN, RAEMEFGEROWER, HARBRTEFMAFNES s
% (backup. install %) , IWEEAILUER /sbin/netconfig HEBIFHEAN /
run/netconfig/resolv.conf (fEA[EIE) RAEE DNSIZE,

23.5.2 ECEXHF
AT I VAR E ST T AR T BN e BRI SRS,
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23.5.2.1 /etc/wicked/common.xml

/etc/wicked/common.xml XS EMAENAZFENERNERAEN. &ZXHIRE/E
BEERPNEMEEEX G, REEOUERLEXGREFERE wicked AEFELHTTHE
i, BEINER /etc/wicked/local.xml XHRLMUILE R, BITHIFENE, /etc/
wicked/common.xml AJRERtRERS, FULEMEIERIgERER. /etc/wicked/
common.xml XHEEBMINLEHRR /etc/wicked/local.xml, FLEBEEAREEENR /
etc/wicked/common.xml,

MREBBIR <use-nanny> IREN false KZHA nanny, BER
wickedd.service, AREBITUTR<UNAREEEMR:

> sudo wicked ifup all

Q ix&E: mEXH
R wickedd. wicked 3 nanny FEFBEHEEXHAEFE, ENIS=1RIRE /

etc/wicked/common.xml,

23.5.2.2 /etc/wicked/server.xml

wickedd FRZHHESEBEINHEENH /etc/wicked/server.xml, ZXHEET RBIEE
2| /etc/wicked/common.xml B, BRILZ SN, WXHRIECEMBAIEFAVAIEL T, URM
addrconf iEXK7A (ffla0 DHCP) ##WEEHIA R,
BIEREEN XX #HITIE SR MBI BRI 4 /etc/wicked/server-

local.xml (/etc/wicked/server.xml ZBEZXMH) o EABIRMINHRIBRITLR
EHHAE B S B

23.5.2.3 /etc/wicked/client.xml

/etc/wicked/client.xml ff wicked F<fEA, ZXHEIEEAI ibft EIERISEBSFTA
RIZASEIE, FriEMEEORENNE,
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BN EEXN I HITHIFRE EERARINE 2R H /etc/wicked/client-
local.xml (/etc/wicked/server.xml SBEZXENHNE) . FEHBEMMNXHERESR
E4PERIEBEEENER,

23.5.2.4 /etc/wicked/nanny.xml

/etc/wicked/nanny.xml BEEFEEZEENXEE, BNEBISERERNEI LM HE /etc/
wicked/nanny-local.xml R, LAGREHITHEIFEMEEERFTENEN.

23.5.2.5 /etc/sysconfig/network/ifcfg-*
XEX 4G ENEEONEREEE,

Q i=E: wicked flifcfg-* Xt
WRIEIEE compat: §IZ%, wicked RIFEUXLEX A, RIE /etc/wicked/
client.xml = SUSE Linux Enterprise Server BYZHAECE, wicked iR AIEENX
ez, SAIEEIEEN /etc/wicked/ifconfig A9 XML BB XX
RIMH --ifconfig AXFERFMUIH. MRIEEZHX, WARENA /etc/
wicked/ifconfig FREXMBRIAECE R,

ifcfg-* XHBEBEMENM IP MUFEE, AIEMNSHRE ifup WFEMITPREMNE.
tesh, WMR—NEMIGERERTF—MEO, WXH dhep M wireless FNAZHEER
ifcfg-* XHEFERATLUER, B2, /etc/sysconfig/network/config FHIARZEHTE
E2RTE, BEE ifcfg XHHES. flt0, NETCONFIG * TEMELRTE,

EfLE macvlan # macvtab #0, 580 ifcfg-macvlan # ifcfg-macvtap Ff
Tl 5180, XF macvlan #0O, BEEERAUTIKERN ifcfg-macvlan :

STARTMODE="auto'

MACVLAN DEVICE='eth0'
#MACVLAN_MODE='vepa'
#LLADDR=02:03:04:05:06:aa
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Bx ifcfg.template, BEBW £ 235267 “/etc/sysconfig/network/config, /

etc/sysconfig/network/dhcp, #1 /etc/sysconfig/network/wireless” .

IBM Z A3<#5 USB, #EOXHRHRMAMMELRIZEE IBM ZFENTER, 90 geths
d

23.5.2.6 /etc/sysconfig/network/config, /etc/sysconfig/
network/dhcp, # /etc/sysconfig/network/wireless

X4 config B& ifup. ifdown #] ifstatus {THMEMIEE. dhcp 5 DHCPi&
B, wireless GaLLBENENIEE. FME=TEEXHFNEEHE TR, /etc/
sysconfig/network/config PR —LTEWRIUE ifcfg-* XHHPER, MEEXLE
X el INRERES, /etc/sysconfig/network/ifcfg. template XHFIH T AL
BIZEOIEENT S, B2, /etc/sysconfig/network/config FMAZHTERLET
2, TETE ifcfg-files P&, 5180, NETWORKMANAGER I NETCONFIG * TEMELRT

il

o

F= {£F DHCPv6

£ SUSE Linux Enterprise 11 Hf, BMERIERIEMECE IPv6 BREH2S #E (RA) BIMLE

i1, DHCPv6 —[EtAEIE®E T, M SUSE Linux Enterprise 12 734, DHCPv6 KM
FrhZE/ DE—IRHELE RA, BTIERILMLEH DHCPV6 I,
MNFTEEEPEREERMBHIING, AFRAILUBIE ifcfg XHHIEE
DHCLIENT6 MODE='managed', f£f ifcfg HEIREZIITAH, BHAIUERER
SRERS IS ESHCRE AR A !

©

ifcfg=ethO=dhcp6,DHCLIENT6 MODE=managed
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23.5.2.7 /etc/sysconfig/network/routes #l /etc/sysconfig/
network/ifroute-*

TCP/IP BRI SEHEH /etc/sysconfig/network/routes #1 /etc/sysconfig/
network/ifroute-* XHHEMN, FILITE /etc/sysconfig/network/routes H$5E
EBEMAKESFAIRNMARSEKE: JENRE. B3I WX E FEVAIESH LK I LS ES
Ho MFFRENMFBENSMEO, BEXS—MEREXMH: /etc/sysconfig/network/
ifroute-*, JBECH (*) BHAIZEOZMF. REEFICEXEHRIN TAIR:

# Destination Gateway Netmask Interface Options

HRABEMRMATE, IS EMERINN IP#E, HEFEFLRBIRS2R(N, 85
FTEMREMMEHENZ. MiZLU CIDRRTE (bl EXREXRBERIEKE) WANEE
#R, {5130 10.10.0.0/16 (XF IPv4 B&RE) 3% fc00::/7 (3FF IPv6 B&H) . XBF default &
TNZEEHES WX A FHEEMUERRERIANK, XNF2ERXNigE, 5EARZ0.0.0.0/0
g ::/0 B¥Fo

E S RIANXEET H Al 50 EMS LRI X,

FE=FNEFH; EATEEEMRN IPv4 MEHEIE, XtTF IPve BBH. FAIARH, HEWNRES—
FIFRERTHSRKE (CIDRRTE) , BERLBNEIRIS (- ).

FEMFESEOST, WRFERKITS (- ) BeRETH, AIEESH /etc/sysconfig/
network/routes HIEIMIITH, BXEZESR, 1HEN routes FMIL

FRY (i) ATATHEERHED. EXFHAER, BEMW routes FMTL,

f5123.5 : BEAMSIEOMN—LEHEREH

# --- IPv4 routes in CIDR prefix notation:

# Destination [Gateway] - Interface
127.0.0.0/8 - - lo
204.127.235.0/24 - - etho
default 204.127.235.41 - eth0
207.68.156.51/32 207.68.145.45 - ethl
192.168.0.0/16 207.68.156.51 - ethl

# --- IPv4 routes in deprecated netmask notation"

# Destination [Dummy/Gateway] Netmask Interface
#

333 FCE X1+ SLES 15 SP5



127.0.0.0 0.0.0.0 255.255.255.0 lo

204.127.235.0 0.0.0.0 255.255.255.0 etho
default 204.127.235.41 0.0.0.0 etho
207.68.156.51 207.68.145.45 255.255.255.255 ethl
192.168.0.0 207.68.156.51 255.255.0.0 ethl

# --- IPv6 routes are always using CIDR notation:

# Destination [Gateway] - Interface
2001:DB8:100::/64 - - etho
2001:DB8:100::/32 fe80::216:3eff:febd:c042 - etho

23.5.2.8 /var/run/netconfig/resolv.conf

FHFBMIETE /var/run/netconfig/resolv.conf FIEE (XREF search) . EA
search EMERZ I LIEENME, B3 256 NFRT. HEMARTERENRTE, =

B MINEIRAY search MER— M R2RENZH. FH nameserver EMERZ AL

BE=1BFIRS2R, STRE—. FRUHASHHSS (# K ;) k. BXTH, ES

Wf5123.6 “/var/run/netconfig/resolv.conf” ,

BE, EARRMFohYRIE /etc/resolv.conf, IttXHHEH netconfig RIALRL, & /run/
netconfig/resolv.conf MFFSHEE, EFXFHS DNS EEEMAMER YaST, EF kg
/etc/sysconfig/network/config XHEFHMEYTE:

NETCONFIG_DNS_STATIC_SEARCHLIST
AT ENBELR DNS HH &

NETCONFIG_DNS_STATIC_SERVERS
BT EN BTN BRSSP tithIx

NETCONFIG DNS FORWARDER
FERCER DNS #4232 %K, 5140 bind 3K resolver

NETCONFIG DNS RESOLVER OPTIONS
BB N /var/run/netconfig/resolv.conf BYEEEI, fFla0:

debug attempts:1 timeout:10
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EXEZER, 520 resolv.conf FHE,

NETCONFIG DNS RESOLVER SORTLIST
&ZEE 10 MpYFIE, Hlan:

130.155.160.0/255.255.240.0 130.155.0.0
EXEZER, 520 resolv.conf FMH,

EFF netconfig 2/ DNS Bt &, 1518 E NETCONFIG DNS POLICY='', X netconfig
MEZEE, 1520 netconfig(8) FATI (man 8 netconfig),

f1 23.6 : /var/run/netconfig/resolv.conf

# Our domain
search example.com
#

# We use dns.example.com (192.168.1.116) as nameserver
nameserver 192.168.1.116

23.5.2.9 /sbin/netconfig

netconfig B— T HATEEMMMELE RENERUTIR, EEHTHSEXEENE
MECENEIRIETE X EREE LA DHCP 3¢ PPP 2R HAVIZE, B AR RENEEEX4E
BEhARS FARMMEIER netconfig BIRIEFAIEB XN BT R4

netconfig FILURFI=FFEIZ1E, netconfig modify #] netconfig remove #<

F3&%0 DHCP = PPP B9<FPIZF A T1E netconfig RIRHHS B M HIFRIZE, AP XAIER
netconfig update @<

modify
netconfig modify fSMEUFE T HezOMIRSZ IS ILEH ERMMLEAS
Bo Netconfig EMIRERMNTIMER - -lease-file FILENAME JEISERIX i
g8, HREFEETARE, BERAESS (FHEWNIT T —MEEMIEREE) ik,
EEENEREOMRSESIRERSEES, %%0OMA -1 INTERFACE NAME B35
Eo ZARSEH -s SERVICE NAME BE3ETE,
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remove
netconfig remove < HIEEIROMRS A S ERBREIRFIRENDIIREHEM
MLEECE, Zi%OM -1 INTERFACE NAME B335%E. ZARBH -s SERVICE NAME

SIIERE

update
netconfig update i< ERAHAIIKERMMBEE. HREAFHDEEENE, XIF
BHEA, NRIEEHIEEMIRS (dns. nis & ntp) , iBE@EA -m MODULE TYPE

S,

netconfig RERFNFHSECE IR E A FohE X HEEA YaST 7 /etc/sysconfig/network/
config XHHENX. BatEEETER (ffl90 DHCP = PPP) RGBS EEIRERXLETA
@Y netconfig modify #1 netconfig remove IR{EEIEZEIX, B NetworkManager
BY, netconfig (FESRBEIET auto #) {NfEF NetworkManager & &, ZBEERES ifup /5
FEEBENTMAEMIZEONIZE, SNR NetworkManager KRIBIHEMNZE, BERBSIREERN
BE&EIRE, FXIFEAEA NetworkManager #1 wicked 757%,

BX netconfig UIFAES, IS man 8 netconfig,

23.5.2.10 /etc/hosts

FEULSCfEeR, 001237 “/etc/hosts” HFR, BRAENBIEIK P #tiik, MNRKRSLHER AR
58, WISSHEHRIL IP EENAE L TFITELL. FXERASIETRMA—ITHE,
B8 Pt T2REMNENBMENE, IPIAKTEETHFL, STATKAGIRRAR
Fo ABR—BU # S5k

51 23.7 : /etc/hosts

127.0.0.1 localhost
192.168.2.100 jupiter.example.com jupiter
192.168.2.101 venus.example.com venus
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23.5.2.11 /etc/networks

EXE, MBI AMEfE, BB MUTF hosts XEMET, REMEZIMIEHNUEA
BiE. 1BEEM 7 23.8 “/etc/networks” o

{5 23.8 : /etc/networks

loopback 127.0.0.0
localnet 192.168.0.0

23.5.2.12 /etc/host.conf

XTSI 2 PR, Bl@E i R EN B RNB B, xR A F iR libcd 3¢
libch B9TERF. X FHFIM glibc 2R, 1B /etc/nsswitch.conf FHIKE. BNSHE
WAL TE BRI — TN, FRU # Sk, 7= 23.2 “/etc/host.conf (IZE" BRT
BB, 91239 “/etc/host.conf” HERT /etc/host.conf BRI,

% 23.2 . /[ETC/HOST.CONF Hy&%k

order hosts. bind EEVIIEARSS AT 2RI, "IRES
%A (ERAERIESEA)

hosts: $#2Z /etc/hosts X%
bind: ihE)RAMARS2S
nis: fEF NIS

multi on/off EX /etc/hosts HIIABENEETUA
B4 |P H#iil,

nospoof on spoofalert on/off XLESHEMMEZIRARS 28 spoofing, {BXIH
KA ERB TR,
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trim domainname

f5123.9 : /etc/host.conf

# We have named running

order hosts bind

# Allow multiple address

multi on

23.5.2.13 /etc/nsswitch.conf

EENBREING, BENEERSENE ST
(FIREEVZEEEE) . RBEEAXMITES

PRLERMBIMEETE /etc/hosts X,

BN RLEE AR #HITIRAIR, 7B LAE

22 gvinli

GNU C Library 2.0 95| N5 ZFRARSS 4% (NNS) IS IN BRI #HITH, BXFMAEE, BSNR
nsswitch.conf(5) FMEf (GNU C ESZF) o

FiAWIRFEREXH /etc/nsswitch.conf FENXM,. 3] 23.10 “/etc/

nsswitch.conf”

etc/hosts (files)s

{51 23.10 : /etc/nsswitch.conf

passwd:

group:

hosts:
networks:

services:

protocols:

rpc:
ethers:
netmasks:

338

compat

compat

files dns
files dns

db files
db files
files
files
files

FERT nsswitch.conf BYRE. ERELL #
#, hosts FIBETHINEKTIEY DNS (BE £39% “HE &

vl =]

FsH

il
9t

Ko TEULLH

) RIBEREXE /

BN
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netgroup:
publickey:

bootparams:
automount:
aliases:
shadow:

files nis

files

files
files nis
files nis
compat

%233 @ Jetc/nsswitch.conf Bl EVEIERE" HRFIHT NSS EATAK “H0B
BE” o 72234 “NSS “HUEE” MECEEI FhEIH T NSS $URERATE L,

£ 23.3 : i@id /ETC/NSSWITCH.CONF v] RSB

aliases

ethers

netmasks

group

hosts

netgroup

networks

publickey

passwd

339

sendmail SCHERVEBMARIE; S MW man 5

aliases,
LA W3tk

PR T BRMIR, RETEERT L
A BE,

getgrent EANAF4H. 5iFZW group
SOES ) AN

gethostbyname FIFEMUEREFERIEN R
0 1P ik,

EMERAFIEHEIF RN RN B R ENF B
51X, 1B netgroup(5) FMT,

getnetent fEABIMLEZFRFAMILL,

NFS #0 NIS+ f£FEH Secure_RPC AT
Ao

getpwent FRMNAFOS; BFENR
passwd(5) FHDI,
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protocols getprotoent FEAMMLEINN; BESNH
protocols(5) FMDI,

rpc getrpcbyname FZMEREERRIZIELIE
AR AL,

services getservent FHENMERS,

shadow getspnam FREMNAFBERFOS; BESR

shadow(5) FMi,

#23.4: NSS “BERE" AYECEIRIRN

files BiFipin)XH, 5130 /etc/aliases

db B BRG]

nis, nisplus NIS, BB (LeMaslism) ,E3&E
“Tiﬁﬁ NIS”

dns {XEIF{E hosts # networks M &

compat {YRIA{E passwd. shadow #1 group #J
e

23.5.2.14 /etc/nscd.conf

X HFAFEE nscd (BMIRSEFTIFERF) o IS MW nscd(8) M nscd.conf(5) FAf
T, NBERT, nscd 24877 passwd. groups # hosts BIRZI, X¥t NIS #1 LDAP %
BRIRSHVEEMSETEE, BN, SXIARIER. AHENBREEWLEE,

NRBE passwd NEF, WBERE 15 WA GEIRFIFRNNZAER, ERUTHTER
& nscd, 4EFEXERERFATIEL:

> sudo systemctl restart nscd
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23.5.2.15 /etc/HOSTNAME

/etc/HOSTNAME B&R£RENENE (FQHN), ZL2RENENZEMEHBHENZ.
XHRESE—1T (EITPIREENR) o HENSISHIRE .

23.5.3 hECE

REEXHSREZH, AIMEHTIR. ZRENAECE, B5ER ip m. EMERE,
iﬁﬁﬁﬁ ping ﬁ%\o

e ip SEERFEINERE, MASKEREFIREX G, NRRTEHNVEEX G
NECE, E5|SHEEREENNNBEE,

Q i#&E: ifconfig M route Bsdhd
ifconfig M route TEBIM, EXA ip. BN, ifconfig SFEZEOREEIN
9 NEFRT

23.5.3.1 fEMA ip EcEMLRHEO

ip RAXRETRNEEMSLIRE. MEIEE. RIEKAIXEURBFENTE,
ip BIEEEXMNTE, ©SHNERIEEN ip OPTIONS O0BJECT COMMAND . mIfERLATRH
R:
link
L3 R/ I

address
X RFRRIGEFHY IP ik,

neighbor
TR R ARP B NDISC 771,

route

I3 R IR BR FR R R T
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rule

IHER SRR TR B ER e R ER B 2R R R AR

maddress
I IFRFT/R S B

mroute

X RFTR SR AEEFI

tunnel
BRI R IP ERIBKE,

NRAKR ML, WRERARIAGS (BERN list) .
ERLUT <L ERIRERPIRE:

> sudo ip link set DEV NAME

BN, E(=AIRE eth0, BRI

> sudo ip link set eth® down

BRXEZIRE, BEA

> sudo ip link set eth® up

() =7 B NICIREHERE
MRERAUTHLSEREMEE

> sudo ip link set DEV NAME down

T LRI R AWML ED,
YNRERBERIME T LUK ML SR AFTER BN Z REVHERER, BT

> sudo ip link set DEV NAME carrier off

540, ip link set DEV NAME down =EF{ER DEV NAME BIFREEEH, m ip
link set DEV carrier off IR%, iBFE, carrier off EEMLZIZHFIRE

BB,
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BRigEBEROYIENS, BET

> sudo ip link set DEV NAME carrier on

AERERE, AIMREHITRE. BiRE IP i, 5(ERA

> sudo ip addr add IP ADDRESS + dev DEV_NAME

g0, B3RO etho ML E NHAREN #8 (& brd) #9192.168.12.154/30, BN
> sudo ip addr add 192.168.12.154/30 brd + dev ethO
BIREENERE, EUARERINNX, BIRERFHIMX, BN

> sudo ip route add default via gateway ip address
BERTRAIRE, 1BER

> sudo ip link 1s

ERERIEFIETHZO, 5ER

> sudo ip link 1ls up

EHIeENZEORIMER, BRI

> sudo ip -s link 1s DEV NAME

EERHMERERE GIREXENNEILENER) , BHEA

> sudo ip -d link 1s DEV NAME

55, BERRENNEE (IPv4. IPv6) ik, BN

> sudo ip addr

iR, ATLUREIEXIGE MAC tiUtME R, BE2RFIEKA, 5EA
> sudo ip route show

BXfEA ip WIFARER, BMA ip help SZ0 man 8 ip FMDil, help ETUARIAF
FRE ip Fee<, Hly0:
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> sudo ip addr help

BJTE /usr/share/doc/packages/iproute2/ip-cref.pdf H%E ip F,

23532 f£A ping MidiE

ping @< EAT MK TCP/IP EZEEEMMTETR, ©FR ICMP iR/ iz
ECHO_REQUEST #UEHSC&XEIBIREN, FHBEREINES. WNRMI, ping KETRKT
X—HERIVER . XRTWEHERRIETEE

ping RYEEMIXF A ITENZ EIREEINEE: EREREXTEEREN —LEXEE,
23,11 “Fi% ping BEEIH” s, BIEE ping HHTRA. EHEITESEXEXENE
. EXRMEM ping HRETHEINES.

FFBEIR, ERILUFERENZRI IP #usE, 5I30 ping example.com T

ping 192.168.3.100, EF2—EH&XZ®, BEER art-c,
MRIAFENETEREIIGE, WalER -c ETURIRFIEIEGEHE. Hl, B ping REIA=1
#IEE, BMAN ping -c 3 example.com,

f5123.11 : &< PING BY%atH

ping -c 3 example.com

PING example.com (192.168.3.100) 56(84) bytes of data.

64 bytes from example.com (192.168.3.100): icmp seg=1 ttl=49 time=188 ms
64 bytes from example.com (192.168.3.100): icmp seq=2 ttl=49 time=184 ms
64 bytes from example.com (192.168.3.100): icmp seq=3 ttl=49 time=183 ms
--- example.com ping statistics ---

3 packets transmitted, 3 received, 0% packet loss, time 2007ms

rtt min/avg/max/mdev = 183.417/185.447/188.259/2.052 ms

mNEZ B RRIART ElEfR A —FD. ping IRETIEM -1 RKEKEIFR. Fli0, ¥ ping jElFEE
mE+F, E%N ping -1 10 example.como

EHFEZITNMERENRSAR, BNEISEZEOMILLIX ping BRIEEEH. ERITIER
£, T8 -1 ENMSEEIRERIBECFER, $/30 ping -I wlanl example.com,

BXEH ping WELZZEMAEE, BMA ping -h HEF ping (8) FMI.
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(©) i=F: PingIPv6 it
T IPv6 ik, BfER ping6 &<, HER, B ping SEE-Zitht, MAER -1
EEEO, NRET ethl AIFREUHL, WA THSEY:

ping6 -I ethl fe80::117:21ff:feda:a425

23.5.4 B XHMEDES

BT EENEHNEREXHZI, REE—EATESISIHENEHMNERSH systemd Bt
XHEMZNHZAS, RG] multi-user. target BirfE, EISBXLESXHFEZS,

EREF B T B AR N B T ERRE o R o X 44, BX systemd BYIF
MER, BBNE 195 “systemd SFIFIEF" ; BX systemd BARENIFAGEE, EENR
systemd.special B9FAADT (man systemd.special),

PRS2 B B — L A ST (4 AN R BN R 2

network.target

network.target 2MLRH systemd B%, BHEAESXEBURTRAAEIERIRHEIG
Bo

BXEMEE, BB MW http://www.freedesktop.org/wiki/Software/systemd/
NetworkTarget/ @,

multi-user.target
multi-user.target BEaMBAXENEZRSNE AR RSB systemd Biro
rpcbind

BT RPC 2 S @At A rpcbind SEATEF. B2 RPC IRSFRNEM,
90 NFS BR% 28,

ypserv
B5h NIS fRSZ 28

ypbind
B5h NIS B P if.
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/etc/init.d/nfsserver
B5h NFS BR5528.

/etc/init.d/postfix
= pOStﬁX iz,

23.6 HRHGESIRE

BRHSRE—MEMIgHE, AWATRFZINENEE (MNER) . BHAR[RERTFRHERMMLE
ERETEME (BBEM) FEES M ASHIMEL, @it SUSE Linux Enterprise Server, &1L
BE— A& NAT (MEii%in) RERbhAEEIEERERHESR.

TE 2% SUSE Linux Enterprise Server 3 iR HBRME ARSI,
1. BRA%%, HlaN7E /etc/sysctl.d/50-router.conf HEH

1
1

net.ipv4.conf.all.forwarding

net.ipv6.conf.all.forwarding

PARRMHZORIERS IPVvA R IPV6 IP 1RE, BRBRASEAZSMIEG, g, IPve REE
% IPv6 RA (BREHZE &) , XBREIECIZERGARE,

2. TFZERT, flw, HETLUEEZMEOEER—IWNE, & BEEFEANE
VPN (BfUF “EBMZBEIEEN" L) B, HEZA IPv4 RAREEIE (LLIhEEHFIAR
EFAF IPv6)

net.ipv4.conf.all.rp filter = 0
b AT L@ fh A S IR B T R,

3. EMIMEB. 178K ISP =0 _ERVEREHSRIER IPv6 RA HEMGIZIMIN (BEBEAKEM)
B9 IPv6 BRER, BIRE:!

net.ipv6.conf.${ifname}.accept ra = 2

net.ipv6.conf.${ifname}.autoconf = 0

CER: TEUEDIRR sysfs BREA, “eth0.42” FEH eth0/42, )
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BEXELZRBR[ITHMNELKBIMBESR, 1EAE https://www.kernel.org/doc/

Documentation/networking/ip-sysctl.txt @,

BHERE (DMZ) O LR IPve BB CBE N IPve BBH2E, AN ARG “BoiicEWN
&7, 1IBLE radvd H1E /etc/radvd. conf H#HITEE, I40:

interface eth0

{
IgnorelfMissing on; # do not fail if interface missed
AdvSendAdvert on; # enable sending RAs
AdvManagedFlag on; # IPv6 addresses managed via DHCPv6
AdvOtherConfigFlag on; # DNS, NTP... only via DHCPv6
AdvDefaultLifetime 3600; # client default route lifetime of 1 hour
prefix 2001:db8:0:1::/64 # (/64 is default and required for autoconf)
{
AdvAutonomous off; # Disable address autoconf (DHCPv6 only)
AdvValidLifetime 3600; # prefix (autoconf addr) is valid 1 h
AdvPreferredLifetime 1800; # prefix (autoconf addr) is preferred 1/2 h
}
}

FRERAASE, LUBT NAT #HM LAN ## X WAN BUIEIT, F7E WAN 20 LI NIEER
> sudo firewall-cmd --permanent --zone=external --change-interface=WAN INTERFACE
> sudo firewall-cmd --permanent --zone=external --add-masquerade

> sudo firewall-cmd --permanent --zone=internal --change-interface=LAN INTERFACE

> sudo firewall-cmd --reload

23.7 18EHTEIRE

MNFRERS, FEXESTREUKAMSEIITESIER SN REERINESER. &
XEFERT, ALURESTURMISERSEIREMIEIRE.
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HEIREFNEEBIHPERRETR TR HITHETEZHEIREEANRM, ZIEXRIAN
active-backup, HFiEiR, MRENROKERE, F—THERIFGENES KL 7
AER LU F4RERTL:

0 (balance-rr)
RafEEE— N IRE— T BEOGR. RESEMAFETE,

1 (active-backup)
SE— " WMEZEOLTENRS. NRELESRE, B—MEOBTRENRS. HIgE
2 SUSE Linux Enterprise Server WERIAIG B, IRIHEH,

2 (balance-xor)
MERREHAETESNEENEEMETAEOEFD. XEERNNZE. REHS
a0 S B 1,

3 (broadcast)
EREZO L BREEN. SEIMVINZET. RIHEHSE,

4 (802.3ad)
BEORSREZMEEREMNTIKENS, EERORNIEFFE ethtool ZHF, UL
K3z 45 IEEE 802.3ad shiSHREB S HHT T HNEENR N RESEMHHTE,

5 (balance-tlb)
BiENEmAHTE. FSEZRAOFEFFTH ethtool ZiF, ERFERENZF. I
HAEE T E T,

6 (balance-alb)
BiEN AT H, EEEORDIEFTH ethtool HiF, ERZEHNLE, RIES
R BT,
BXEMERAIEMIRE, BB Whttps://www.kernel.org/doc/Documentation/networking/
bonding.txt @,

©) =7 45 Xen
BEREANTFES M ESAETRNTENER. XEREEASREER, BINNE
Dom0 FEMHERE, HEY, REUEIEEIRN-EEREA— VM Guest RARS, 7E
VM Guest FigEHE A B Mo
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Q ix&E: IBMPOWER: ibmveth R F4pEtE=t 571 6

(balance-tlb/balance-alb)

tlb/alb HEEES Power ElF ZEFFE A, ERME, AT tib/alb RARILEIR
oigF 2 RKEREREE TR B4R MAC itk (FUFEREIXLCKR MAC #tth) BILAKREIE

B, Power B H A ZHXLER, Ak, ibmveth RZHHHERT 5 1 6,

BEEHEIRE, BERAUTIRE!

349

1.

iZ1T YaST » &%t > MRKIgE,

2. ERANNAHRZELEERNHE, BEHT—THRE

M-RIgE b
EHG) | HEHA) | BEEH)
FHERM IPIGE (HERO)
® Eh#stat| | DHCP ~| |DHCPRR#E 4716 -
BRTEIREY IP #ihE

ot
TS - pHbhk AR

(D)

#3H) BUH(C) T—#MN)

3. EFMA A EIRFIEIK P #itlk, B=F75A0HIEE:

o 5 IP ik

o EhASHIAE (A DHCP X Zeroconf)

o FRSIEIKAY IP Hudk
BEAREREIENA .

TESRRE I TR, IEPIEX SRR N AN ZISRE FEI LUK IR &

REHEIRE

SLES 15 SP5



5. PRIBLIE I EhiE i I R E AR T

6. R[S miimon=100 FMEIHEIRNIZF LT, MBLBUESH, WARSEHROE

BIETRIE,

7. B ~—%, ARPEHERE YaST UeIR2i1gE.

23.7.1 BEIwONHIER

EREMLIFE (NEAN) P, BNEERENERDZEOBIRAS—. RETIEE
FMEIRE MR, R HRBIREYE IR O IHIER,
REMEREHE (3% man 5 ifcfg-bonding) , flu0:

ifcfg-bond0
STARTMODE="'auto' # or 'onboot'
BOOTPROTO="'static'
IPADDR='192.168.0.1/24"
BONDING MASTER='yes'
BONDING SLAVE 0='ethoO'
BONDING SLAVE 1='ethl!'
BONDING MODULE OPTS='mode=active-backup miimon=100"

£ STARTMODE=hotplug #1 BOOTPROTO=none AIiEE4SERM:

ifcfg-etho
STARTMODE="hotplug'
BOOTPROTO="'"none"

ifcfg-ethl
STARTMODE="hotplug'
BOOTPROTO="'"none"

BOOTPROTO=none A ethtool &I (YNRiEH) , EFRXTE ifup ethd LIGEHEEK,
XERRABEROZEOBSELEES,
STARTMODE=hotplug =fE4FE IR MO R Y BIININGEE,
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LEHFN /etc/udev/rules.d/70-persistent-net.rules ) udev N, LUER
B4 ID (udev KERNELS X#FZ%ETF hwinfo --netcard FfY “SysFSBusID” ) A2
MAC it LRI &, XA TFERBERAENESG (I TFE—I&EE MAC RERMEK) , FE
REHTE EREFAE YT IR MAC #itikBY IR E.

f5gn:

SUBSYSTEM=="net", ACTION=="add", DRIVERS=="7*",
KERNELS=="0000:00:19.0", ATTR{dev_id}=="0x0", ATTR{type}=="1",
KERNEL=="eth*", NAME="ethO"

£5|28Y, systemd network.service AEFFHIGRPEROME, MEFFHERLE,
BEEELVEEE—MIEHRONH. AMNRFHPEFR—IMBEROEZEO (M NIC IRTHTZFHERR
HB7E. H1T NIC IRSHFZRFRY rmmod #i$HEIEARR PCI HUER) B, AZSBohMIEESE
FERR. HRRFRMIM-EE (FHRIEEFIEYS) , udev KERAEFBEHKA BT
NBEHEHZ AHERANZIR, HAEER ifup. AR ifup KB EMALE,

23.8 IREHGIRFLOHTTMESNE

‘MRERES BTERARE, 545 (HRE) MESERURIZER, 81, BExE

B BEMME . DUARYE” . OB FAIE, XEFEGIEEER—MER.
XMRESBERMA “BE” , RPBERE Linux AP GBBRE 2371 “LEHEE
& THRENRIAN) o WA F—IaAREAX MRS ERE o
BEMNEMEZBINEBREFTET, DERE—HNERNZRR, HENATZRERT
teamd KIBYIEO, Hft—tJEERF TEFLE, X—RSRVNBEERLARRE, EFE
R ECHERRLT e STERZT. NFEMENLLR, B2 T 235 "HESHESHI
BELERY

| 23.5 | PESHSHITHEELLIR

ThiE HE HE
[THE. 1EIF TX 5RE8 = =
TETHEER TX 5RE& = =
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Thie HE HE
LACP (802.3ad) < = =
BEFIafAH TX R = =
AP A LIS ERARE £ E
TX $h & T35 (TLB) = =
X LACPRY TX BT & =
¥

Ethtool sz i =
ARP BE#Z 50 = =
NS/NA (IPV6) §5# i1 5 E
3¢ TX/RX BBIZBI RCU BiE & =
I A ST RAREE £ =
PR OEEEMIRE & E
ZiEEngE AR E
VLAN 324 = =
ZIREES E =

#&: http://libteam.org/files/teamdev.pp.pdf 2

HE MMM EX ML A AT UAHITER. PRSI EEAIEHE LI A &L,
ERREARLYE,
MEIMERI BT ARERER. HERSNMAEFRMEERNERBER, eflidk:

o REIMLEIE Z B18Y 51 3T
o M—TMZIREEF— MK EHRERE (BHP—MREHINKEN) .

BRISBERT S MFIRER YaST IRk, BFBFEENENE. UTEERTFREN
EIEEREN—RIIE:
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1 23.1 1 —fgdiE

1. BREZREMBVLENIHEE, K3 libteam-tools. libteamdct10 #1 python-
libteam &€,

2. 7 /etc/sysconfig/network/ FEIEZ—NMEEEXH, BEHN ifcfg-teamd, WF
REEZ Alﬂf%TdJ\f’FiQ%, BACIHEEKIEILHNRES,
HWEEEXHEEHITE, FMRPEMEXIEA (55 man ifcfg A man ifcfg-
team) . RLAM /etc/sysconfig/network/ifcfg.template XEFRMHT R
BHIFCE,

3. KRR TIMMEIREINEOMNEEXH (BF7 ifcfg-etho M ifcfg-ethl) o
BWEREOHXMIXMG, AERBREZEERR. Wicked RRERMENLESHENEZE
BREXH.

4. (FIE) 10F Wicked WREEXHHESERSMERS:

> sudo wicked show-config

5. BEINSNIFILE teamo :
> sudo wicked ifup all teame
MREFEHMARAEE, BE all FaS/FEMER --debug all &,
6. MEMBIMELEIRS. BIRITUT ST UTERIZIRE:
* M Wicked 3REX teamd SEIRVIRE :

> sudo wicked ifstatus --verbose team0

o FRENEAN AR

> sudo teamdctl team0@ state

* JREX teamd SEHIAY systemd R

> sudo systemctl status teamd@team0

U ER L HREEHNFERED I ETHERERIE,

353 REBEARIGELUHITMEINME SLES 15 SP5



\

7. MREZEFEX ifcfg-teamd XHEFFHARHITENR, BFEAUTHSEMEGHE
[i=

> sudo wicked ifreload team0

B7IER systemctl REMEFELMFILE! MEEAIW LT wicked 6<%,
EWYREMRATIGE, BRITUTIE:

312 23.2 ;. EBFHAAIEE

1. FIEMKRATIRE teamo :

> sudo wicked ifdown team0

2. ¥Xf¥ /etc/sysconfig/network/ifcfg-team® Ef& A /etc/sysconfig/
network/.ifcfg-team® ., EXHBEIEBEN—TR, UE wicked “BRE” B, W
RIEHIFBEEZLCE, WAl AERRZ .

3. ENEHEE:

> sudo wicked ifreload all

23.8.1 R M ERIAE T

MHTERATRETR. £ TENEEXHFAIZAR HHTHINENMENIFRS, 4
£udi2 231 “—die” IgBiRE. £ teamdctl &M,

f123.12 : MSEIMERHHTFERE

STARTMODE=auto @

BOOTPROTO=static @
IPADDRESS="192.168.1.1/24" @
IPADDR6="fd00:deca:fbad:50::1/64" @

TEAM RUNNER="loadbalance" @

TEAM_LB_TX_HASH="ipv4,ipv6,eth,vlan"
TEAM LB TX BALANCER NAME="basic"
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TEAM LB TX BALANCER INTERVAL="100"

TEAM_PORT DEVICE 0="eth0" @
TEAM PORT DEVICE 1="ethl" @

TEAM LW NAME="ethtool" @
TEAM LW ETHTOOL DELAY UP="10" @
TEAM LW ETHTOOL DELAY DOWN="10" @

0 FHIMEEENER. auto XMERTIEOFEMERSTRAMNLE, HESTESKE
S|SB EEIES,
MREFEBITIEHILE GHELEBREE) , 151§ STARTMODE &€&/ manual.
@ IREFS IPHAE (X TF IPv4FERE 192.168.1.1, XF IPv6IERE
fdOO:deca:fbad:50::1)
R MLEIDEIRENIZER TN IP #odk, iEIRE BOOTPROTO="dhcp" H &b (SiFR
) ®% IPADDRESS #1 IPADDR6 H91T.

© 5 TEAM RUNNER i&EH loadbalance LUEGE T HFEHIET.
0O IEENREUSIEMEIMELEN— I HZMES.
O EXHERIENEE, UBMMBIZENRE. REHEEEEIFHAFRE, RIAME

ethtool ASMITHE, Eit, RERERZEBR. BR, EAINELELMLE
B LR IESIZER L,
NREEERREENAEEES, BFA arp_ping &, XFESATEENLE
ping (£ TEAM LW ARP_PING TARGET HOST T=HfE) . NHIZKEINEZR, 7
BB EIRE M N ETEET.

O TEXHERBEN (EXH) SETEFRKEBMZENER (UZEMWHREL) .

23.8.2 R ERAMBHERINEIERS

BIEESATHRAEMEBMESENS AN, FERRNAFTHNEANEKIGE. SRS
REEZEEIET, HETRSHIKENEEEIGE,
FRUTREX 4 IZ AR TR MEIMEIS &, #HE0712 231 “—RidiE” g
Bi8%&, A teamdctl HEHH,

355 FafI: ERMS IR EIET SLES 15 SP5



f5123.13 : DHCP RN FigERIECE

STARTMODE=auto @

BOOTPROTO=static @
IPADDR="192.168.1.2/24" @
IPADDR6="fd00:deca:fbad:50::2/64" @

TEAM RUNNER=activebackup ©
TEAM PORT DEVICE 0="etho" @
TEAM PORT DEVICE 1="ethl" @

TEAM LW NAME=ethtool @
TEAM LW ETHTOOL DELAY UP="10" @
TEAM_LW_ETHTOOL DELAY DOWN="10" @

)

® ©

356

EHIMEIRENED. auto —ERTEORENSEZRSAIANILE, FARESKES]
S BEBED.

MREEERTITHISE GHEIEEBBEN) , 5% STARTMODE &&A manual,
WEFS Pt (LT IPv4EE 192.168.1.2, XF IPV6HEE
fd00:deca:fbad:50::2) ,

IR ML IMEIRERIZEAENZS IP sk, 1518 E BOOTPROTO="dhcp" HE (FFRHF
=) ©& IPADDRESS #1 IPADDR6 EY1T.

¥ TEAM_RUNNER &€&} activebackup LUBGEHEREZBIE

EEMNE S UIEMEMEZEN— T HEMEE,

ENXFERRIEIEE, MSMMBIZEINRES. REHSEERshFH AR, RINME
ethtool A2HiTHE, Alt, RERERREBR, B, EFSKNBRELMRLE
B LR IES IR

NREEERFERNAEEES, BFA arp_ping &, XESATEENLE
ping (£ TEAM LW ARP_PING TARGET HOST T=HflE) . NHKIIEER, ML
IMEIRET SWMAB BT,

EXFEREE (FXH) SETEFKREIEMZEINER (UZERREA)
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23.8.3 HAfI: AEigsE LAY VLAN

VLAN 2= EEM (Virtual Local Area Network) W4, ERIFERENMEIELUIANLETS
MNZEE (B UKW, EUEBEAIEMES AARE#E, UEHIESRIENE— VLAN

HERE RYiR O Z (8] 32,
THNAFISEASIRENEM EEIZEM 5 VLAN:

e vlan0, 48E% IP#ik 192.168.10.1

e vlanl, 4% IP #ufit 192.168.20.1
FRUN TR akes .

1. 7R LB VLAN ARid. B MARIREEAMHTE, HNFEZFFEEE
fl7iY (LACP) (802.3ad) BXAT, BEHESFMo

3. 7£ /etc/sysconfig/network &, SIZBEUTHRAEN ifcfg-vian0 Xf4:

STARTMODE="auto"
BOOTPROTO="static" @
IPADDR='192.168.10.1/24' @
ETHERDEVICE="team0" @
VLAN ID="0" @

VLAN='yes"

ENXEER IP 3k (£ IPADDR H3ERE) o
ENX P b, XBaEEHMWKHEL,
BEERAT VLAN EOMSIRED, XERBENASIES (teamd),

© ® 0 O

RZo TEZfIH, VLAN_ID 79 0, AmXH&A ifcfg-viand,

4. 3% /etc/sysconfig/network/ifcfg-vian0 XEEHIZE /etc/sysconfig/
network/ifcfg-vlanl, HFEXRLUTE:

aiE

2. HERREBIHNASIKREEANHTEHHRERS, &5 23817 Al WENHIER
AHTE” 356 23.8.27 AN ERANSHELIIEIERE" FAMREATIRE.

79 VLAN $EEM—RY ID. & F VLAN ID SEF5&FF ifcfg-vianVLAN ID Xt
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* & IPADDR M 192.168.10.1/24 ¥4/ 192.168.20.1/24,
o %% VLAN_ID M 0 B3 1.
5. B VLAN:

# wicked ifup vlan0 vlanl
6. 197 ifconfig AY%AIH:

# ifconfig -a
[...]
vlan0 Link encap:Ethernet HWaddr 08:00:27:DC:43:98
inet addr:192.168.10.1 Bcast:192.168.10.255 Mask:255.255.255.0
inet6 addr: fe80::a00:27ff:fedc:4398/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:12 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 b) TX bytes:816 (816.0 b)

vlanl Link encap:Ethernet HWaddr 08:00:27:DC:43:98
inet addr:192.168.20.1 Bcast:192.168.20.255 Mask:255.255.255.0
inet6 addr: fe80::a00:27ff:fedc:4398/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:12 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 b) TX bytes:816 (816.0 b)

23.9 XFH Open vSwitch BY3R{4ETE S B £

I E X M4 (SDN) ERIR BT RIRE A ERRN RS (T6E) SRR AEEE BT
RERS (NEE, BMARLE) 2BFFR. XERELHE—EBERNRENTIRN
1THYThEE, BTERIERHA] (UEmE) Servizhlss (zHm) ZBDE. FERXT, =4
FALURIZEREAREHRIEN, HERBREENZTHIMEFMT.
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Open vSwitch —FAILHES OpenFlow YRR D R EINZ BRI
4. OpenFlow RIFIEHIZE N AR EEIRNIAVECE., OpenFlow ¥+ TCP thi¥z £, F
BI iz F&MEamagh, Lk, BMEHIZRE R %2 N AR BRI

23.9.1 Open vSwitch B9

XF Open vSwitch WIHEEX MBAEZINR, LHESEMVESEERR:
o ATEMIRBIBXRIR S
o WERELEHRE T M—DENBEIS—DEN.
o MBS EIIRER, F BBl ERIMRIRE X H# 1T,

o TR ATEMAR B RN AARCHIREXEARIE, LURAIMR S ERATH B H 4En H B
HR. FRCHINET LB EMER .

* Open vSwitch S23ERYZE GRE i) (EFARREIE) o FI, XAHLLERT A VM M1
EIEER,

* Open vSwitch ATRIR(ER, BIRITERN T SEAMEHEEMNH BREBEhIRR 3
Mo

23.9.2 &% Open vSwitch

1. &% Open vSwitch FIh TR0 4E:
# zypper install openvswitch openvswitch-switch

WMREITRFE Open vSwitch 5 KVM BRAEIBIEFEESER, BRIMLE tunctl a0
RIETRIFE Open vSwitch 5 Xen BAEEERFEGER, B3 IMNEE openvswitch-

kmp-xen .

2. B Open vSwitch ARZ3:

# systemctl enable openvswitch

3. EERhitENEER systemctl ZBIEE) Open vSwitch ARSS :
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# systemctl start openvswitch

4. EfQ?E Open vSwitch 2B BIEMAE, 1BFER:

# systemctl status openvswitch

23.9.3 Open vSwitch SFPIEF ML AER LA

Open vSwitch 8&Z/1 A%, EHRFEARAZERMEZMHAR TEAS. ARSI TFIEKIER
12, {BRFEEM Open vSwitch REHREEIZIEIR,

23.9.3.1 SP{PHIE

Open vSwitch R OGEIHRITX B ENR N TIFER. S350 openvswitch ARSBE, (&
=EEBEl

Open vSwitch BYFESFHPTER (ovs-vswitchd ) IREAIIRHIAISCHE, Open vSwitch BYERIEZE
F1PIERF (ovsdb-server ) J97EfiE Open vSwitch EE B FURSHIEIEEFEIR HARSS .

23.9.3.2 SLHIER
Open vSwitch RBH Z MBS ER ZIRSHLBEF. TENFIRHFALE, RENEBT—
EEENHL,
ovsdb-tool
B, Ak, EZ8FZEH Open vSwitch BIEIERE, I Open vSwitch #IBEMRXIE

o

ovs-appctl
ACEIZfTHRY ovs-vswitchd ¢ ovsdb-server FiPER,

ovs-dpctl, ovs-dpctl-top
I, Bk, I RMbRSIER . FARLTATRETItEATRITHERZEERN
ovs-vswitchd., Flt, E@BEXIEIZHZA.
ovs-dpctl-top AIGIERMTF top BIFIRRFZTMILUR,
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ovs-ofctl
E1RF{AE1E OpenFlow WYAIRZ . ovs-ofctl HIEXAHETFS Open vSwitch 32
g,

ovs-vsctl
RHEEHIEENSLRIIED, ©BATEENEHRZEIEE. Ert, E2ETR ovs-
vswitchd BUREH I HHATTEE,

23.9.4 {EHA Open vSwitch Bl

TEMESE R SUSE Linux Enterprise Server LERIAEAR Wicked WEIRS . BT 7
Wicked WEZER, BELE 2357 “FolliEWEERE
NEEBREHBTN Open vSwitch, BERITINTIRIE:

1. EfcEMEIMIERBIMNTT, FLRESUTRBIIXM:

STARTMODE='auto' @
BOOTPROTO="'dhcp' @
0VS_BRIDGE='vyes' @

0VS BRIDGE PORT DEVICE 1='eth0'@®

M£&ARSS B o fa B hig & M.

BFEE IP ity

B ECE AR Open vSwitch M1,

EENMARNFHN—IRHEZDNIEE. BERNEZGE, BEXGRIIINENEEE
INAERZB91T

© ® 0 0Q

0VS_BRIDGE_PORT DEVICE SUFFIX='DEVICE'

SUFFIX RIEBHAFEBHFFRE. I, ITERBEZLANEX, EHEFES
MEER SUFFIX ZB2M—H,
BXHRFE] /etc/sysconfig/network BRAHaR A ifcfg-bro. EHAILAR
£ bro, MEERERAEERNEM, BE, XHEBLHUA ifcfg- Fk.

361 5/ Open vSwitch Bl SLES 15 SP5



BTYHEZIED, 5580 ifcfg B9FMDI (man 5 ifcfg) LA ifcfg-ovs-bridge
BFMTT (man 5 ifcfg-ovs-bridge),

2. MTE, B

# wicked ifup bro

Wicked 5efifa, RZ=HEMHIRIR, ZSUZETRE upo

23.9.5 ¥ Open vSwitch B#%5 KVM B2 &fER

g% 23.9.4 75 "/ Open vSwitch BIEEMT" FRFRREIZMNE, EERIEEA Open
vSwitch BIRiEE KVM/QEMU BIZRIEMHBIMLE A 7],

1. ATEEBRFTIFIE Wicked B9THEE, 1BEX Z BIECERIMFTHITH —PHER, FTHEL
HIBIER /etc/sysconfig/network/ifcfg-bro, REMKOIEEEMN—IT:

OVS BRIDGE PORT DEVICE 2='tap@’

Ity , 5% BOOTPROTO & none . XHIMIEMNIIFFAR:

STARTMODE="auto'
BOOTPROTO="none'
0VS BRIDGE='yes'
0VS BRIDGE PORT DEVICE 1='ethO'
O0VS BRIDGE PORT DEVICE 2='tap0'

HENROIRE tapd RET—FHEE,
2. BE, A tap0 ®ERMEBEH:
STARTMODE="auto'

BOOTPROTO="'none"'
TUNNEL="tap'

B H1R1E3) /etc/sysconfig/network BRHH&GRA N ifcfg-tap0,
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©) #F: AFHMARR Tap 8%

TUNNEL SET OWNER=USER NAME

BRBNTBERTIHEN, FEM:

TUNNEL SET GROUP=GROUP NAME

[=35:a=1>Wvinlik

STARTMODE="auto'
BOOTPROTO="'none"'

MRXGEAEE, BOIRIZXXM
4. A Wicked EEEIMHEO:

# wicked ifreload br0

XA BT XM OIEE.
5. a0, EFoHEM, FER:

# qemu-kvm \

-drive file=/PATH/TO/DISK-IMAGE@ \

-m 512 -net nic,vlan=0,macaddr=00:11:22:EE:EE:EE \
-net tap,ifname=tap0,script=no,downscript=no@®

O ZEBTHAY QEMU MK KRR,
@ FRZHILIEMN Tap 1&& (tapo)o
BX KVM/QEMU BZHNEZER, BH8W (EIMLIERED -

363 & Open vSwitch Bi1%5 KVM Ec& 6

BB MR root BHNAFBSIRVEMAERLE Tap k&, HIEM:

3. &fa, FIAENXE— 0VS BRIDGE PORT DEVICE HI&EMEE, MNREZHERE
Bod, M etho, FEitk, $TF /etc/sysconfig/network/ifcfg-ethd HF
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23.9.6 ¥& Open vSwitch 5 libvirt BE2(EHE

SNRIEE 23.9.4 75 “fEH Open vSwitch BIEMT FPMARBIEMITG, &aLURZMATARN
@i libvirt EEMNIMEEDW. BF libvirt B3 Open vSwitch MR E—EZE
M, FLLEAIERE 23.9.4 7 “EH Open vSwitch BT HEIRIMET, MELH
H—F B MERE.

1. AFRERREIIT S XML X4 :

# virsh edit VM NAME

LAPRER EEWIBY B FRE R VM NAME o XEERSFTARIAN X RIS,

2. &L <interface type="..."> FFkHL </interface> ZERES, HEIH
HIMLEER 53
AN AR RIS ER D BRI G 2053

<interface type='bridge'>
<source bridge='bro'/>
<virtualport type='openvswitch'/>
</interface>

@ ==: virsh iface-* FEMHNEIERS Open
vSwitch B9ZRA M
Bai, E£EA virsh iface-* TEMNEMYEEREZNFERL T, OpenvSwitch 5
libvirt ®FEE. MREAULE—TH, EHNRERIERHRT,

3. BUEERIRE R EREMML.

BX libvirt BZNESER, BER (EIMUERD o

23.9.7 BEZER

B SDN M8, B2 M Open vSwitch TE MILAISXALER S, WUEA https://
docs.openvswitch.org/en/latest/#documentation @,
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24 FTENHHERAF

SUSE® Linux Enterprise Server 215 Z M BIRITENNLEHITITED, HAPEIRRIEMLZITEN
Mo BILAFTHTAER YaST BEEITENN. BXEERR, BENE 345 “CEITHN . B
MERITENMES NI U FEREREAER, WralERAGSTERER. MNRITENVKEER

FHALER ITE, 855 24871 "&% o

CUPS (&R Unix TENZ&%E) = SUSE Linux Enterprise Server FREFRAEITEN RS,

FILURIERZO (5140 USB BUI4R) AR TEMHIES MATENNHITX 730 TRITENNIAY, H{RIT
ENHECE S FrrviEO (USB. LAKMEL Wi-Fi) HERESHTEINIES. AJLURIRLI T =264T
ENHES MFTENHLEIT 2

PostScript $TEN#
Linux A1 Unix B EYRIERITEN RSEEF PostScript XA TENNIE = £ H IR AR HTEN
£55. SNRITENHLAT LAE LR PostScript AT AR EEITEN R FEIMINN DS B %R
XEESAY, BT LARRMR AT s H IR AV IRAVER H
PDF IE7EZ#HEXA PostScript, FATREFTENMEWARR. RIEIZFTED PDF (MIAXIE
PostScript) BY PostScript+PDF {TEIHIBEL . F4H PostScript $TENNIEEEFTEN
TERFEPRE PDF 3% PostScript,

FREEFTENNL (PCL#0 ESC/P FHiES
MFERMITENNIES, FTENRSAILUfER) Ghostscript 3§ PostScript EL 4% BN AY
ITEMNVES. LEMEMEFM AR, RERNESE PCL (FEE HP ITEIN R EH e EF
mafEF) # ESC/P (Epson $TEDNIER) . XLEATEINIESBES Linux 25, BILIERL
FEREFTEINR. Linux BJRETC AR ELAFHRAVITENNINEE. PR T HP # Epson Z
4b, HETEEEEMITEINELIERSFF A Linux IREHIER, @ FFRURAHS I aliEE XL
IXEHAEFIR L Linux RITEGHNE,

EBITENN (B#57 GDI FTEDHL)
XLEFTENN AT I E MAITENNIE S, XEATENHIER B S NS IE RITENIE
=, RBESTEAMIRANTTEELET K, BERSAXEITEINIRME Windows IRHFE
Fo BXEZER, BBMNE 24817 “FFRAETEINIESBETEIN

EEMEFHITENNZ AT, BF2EUTRRUT FEEELATEINRI B R
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http://www.openprinting.org/printers #
BEFTEINEIEZER OpenPrinting 01, #IEEE R Linux RS, B
&, Linux D& REEEME N ARIREEhiZEF. AL, HeitnA “T2ZH BFTEIL
TE5#7HY SUSE Linux Enterprise Server lfiA %G, F—EXEGIKE. X, HE
FEAR—E R LIS EFMIRES, REREAR®ITE,

http://pages.cs.wisc.edu/~ghost/ 2
Ghostscript 5

/usr/share/doc/packages/ghostscript/catalog.devices
W& Ghostscript IRGIFEFFIFR.

24.1 CUPS I{Enit=

RREIE—MTEMES, TEMEL R TENNEENE XRETEZFNESEHN. HPEE
FTENHBY R MREFTENPATIR R AR, AR REEEERTIESE (FIAEFITEMNANED) RIS
Bo

SETEINELDE—NLTRITENAY. BREAIEFFMEEATIRRIITENESS, EEIFRFEITEN]
BRI RIEERERER. TEWLESMAERS, REEVIZER BT E a8 M e im R 2 dE A 2T ED
Mo

TR EERITHEINN AEFEMREIE (8% PostScript 8 PDF, thaJgEA
ASCIl. JPEG %) HRIUNSTE FHTENNAVEHE (PostScript. PCL. ESC/P %) . PPD X4
R T FTENHIAYZHEE. PPD X &L S1TENHASE BEI AR AEFTENH L B X EETFAER S
Ho LIERARGATHRAP EENETHRE Ao

SNRFEABZ PostScript $TEINL, NILIELERRFRFEUEFLIRAFTENNIAFER PostScript, X
AR B EITENNIREHTZRF . SIRERAZEIE PostScript FTENHL, NI ISR RFAIGEIBERNIT
ENLEZ FRVEERE, XEEMEFEE—NESERFTENNRY FTENVIREIIER . fEimMI IR W TED
NASTERVEE, AREAREIFTEIN.
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24.2 EEFTENNLRY AT

B LUEIE 2 R B TENNIEIERI RS, CUPS MECE FEEX 9 At T ENAN AN @ LR
HEIRZRARHITEIN.. BXRITEMWLERNEZER, 1BiRIE https://en.opensuse.org/
SDB:CUPS in_a Nutshell 7 _EBISXE CUPS in a Nutshell (CUPS #5R)

CUPS A4 z/VM Frig(tt B AHhZEIZE IBM Z KBUAAOFTENAN AN NG T, EXLET
a1, REE@IIMLHITITED, HIMRIEITEM SIS EAERLZENZITEINNES,

5 BEIEEBTHART R BERIER
LRHTEDNEIREI ENE, —EFESITRIEARREENRIET USB 18&, APLE
IR RARITEN, BIEBBUERF USB EERSEXARS.

24.3 LEIH

PPD (PostScript {TENHIEIR) EHRBM (FIg0, HPEZR) FEm (Flw0, WEITENRAIR

ATAM) IHTENIES, XEHARXFER CUPS RBYTENNLEIIZ HEN, NRE&HE PPD X

%, FTENBIREEI “RIE” KEHLIETEIN, MEXHRERAFEEN,

EF0E PostScript $TENNL, &EMAERRE—INEIER PPD X4, manufacturer-PPDs

#1 OpenPrintingPPDs-postscript BR4BHIRMETIFZ PPD X, 15BN 24737
“‘BINRGEHE PPD XM FIE 24.827F “REBEHIEH PPD XHrIFTF PostScript $TEM

M o

B LUK 3T PPD XE7EETEBE R /usr/share/cups/model/ &, {0 34.1.1 7 “FEH

YaST AR EAZF" HRFrIRER YaST S ERMERTENR S, Kfg, AIATEITENVISE 12

FRi%E$E PPD XXf¥,

NRITENNFE A H B EREENRHEE, BESH/ 0. XFPLEXRIIATESE SUSE Linux

Enterprise Server 12155, Bb, FTENGSAIRESURNRNARIIE, FHERSAIAE

FHEEBNEMEIEHMNIEEI U HTHERR, FRNZEFEEHRY.
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24.4  WIZZFTENH,

PLEFTENNL AT LAZ 5 2 # il , BLEEZERNZHARRNMNY. REAT D I E ER
I, BELHIEHAREREBIINE. MITUREER TV IRERZNEER, IR
R Linux BopiEF. HaiMiERESEERITIRER RRERES MMNEREI LATE Linux RIESR
T, Ak, EAREFEIRERLMER, WkERERANRE.

CUPS 2% socket. LPD. IPP #1 smb #i¥%

socket
EETBIEBASCRTESIERZ L IXE TCP EEFHEE, —
LS ANERETIROSEE 9100 5 35, && URI (FE—FR
FRIAFT) BYIEEN socket:// IP.OF. THE.PRINTER : PORT , f§l
90: socket://192.168.2.202:9100/,

LPD (TRITEDMNFIFIER)
LPD #4300 RFC 1179 FRFIR, ERLLIY, FTENBAGY ID F(ELAEREIRIG ST LPRET
ENBUEAIX. Ak, ALE LPD MhiNBI SIS EFTENBATI, FFTENHISSHILEIEE
RoE, AILUESZAITENBASIEEEME M. WRFE, FTEWFMIIZIEHEFRMNE
#Ro BEMERA LPT. LPT1. LP1 3EMAIZHFR. LPD lRSMIHOSE 515, &% URI R
fl: 1pd://192.168.2.202/LPT1,

IPP (EEXRFTERHHN)
IPP &F HTTP thi¥e £/ IPP, FRfZZMISESHRIBUELLEMNNESZ —LE, CUPS
EF IPP #{TAEREIRILIE, BIEMEE IPP, HIUIRMITENATINEH. PP HmOS
= 631, && URIRAI: ipp://192.168.2.202/ps fl ipp://192.168.2.202/

printers/ps.

SMB (Windows =
CUPS I #57E1%#2E) Windows H£ZRVFTENH E#1THTEN. AT UL BBIBIIIY
& SMB, SMB fEAMIROAS/ 137. 138 # 139, &% URIRfI: smb://
user:password@workgroup/smb.example.com/printer. smb://
user:password@smb.example.com/printer # smb://smb.example.com/

printer,
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WL E 2 FitE I TENNSZHRhIN. INRFLEERIBHAAENES, NelFERHS
nmap (B nmap EEIRM) KEEHIN. nmap REFNIKOREITHF. H40:

> nmap -p 35,137-139,515,631,9100-10000 IP.OF.THE.PRINTER

24.5 ERm<ITLAEE CUPS

CUPS BJfEF lpinfo. lpadmin #1 lpoptions ZZEM&<$ITTARE, KEE—E

S— 1N gim (B30 USB) FZNSEENIKE URl, BERERFA LMBERILE URI, BEFEAGS
lpinfo -v | grep ":/" ":/":

> sudo lpinfo -v | grep ":/"

direct usb://ACME/FunPrinter%20XL
network socket://192.168.2.253

£/ lpadmin, CUPSBRSSBREIEZAILUNN. MIFRSIEIRITENAT . ZARNNFTENBATY, 51E
RUTEA:

> sudo lpadmin -p QUEUE -v DEVICE-URI -P PPD-FILE -E

8% (-v) XL QUEUE (-p) WZHIERER, HEMIEER PPD XM (-P). XEKEY
REFoHECEFTEIN, NWAMRT #E PPD XHHi&E URI,

BER -E FRE—MNEDL, WTFFE CUPS#a<, £— 18 -E BKEFERMEE
%, BEERTEN, ®NfER -E, SWTERRAIFR:

> sudo lpadmin -p ps -v usb://ACME/FunPrinter%20XL -P \
/usr/share/cups/model/Postscript.ppd.gz -E

AT RBIECE T RILSFTENL

> sudo lpadmin -p ps -v socket://192.168.2.202:9100/ -P \
/usr/share/cups/model/Postscript-levell.ppd.gz -E
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BX lpadmin BYEZIX, EEE padmin(8) HIFM T,

TERSLEE, FEETRIRENRINE FJUAEMTEMESEIX LR (RIEFER
RUFTENTR) . WAILUfER YaST KREMXLERIAETL, EASMLITIRISERIAEI, 0T

N
1. 8%, 5IHFrEREL:
> sudo lpoptions -p QUEUE -1
Ntk
Resolution/Output Resolution: 150dpi *300dpi 600dpi
AUERIRAETRIESMNEES (* ),
2. M lpadmin EXUED:
> sudo lpadmin -p QUEUE -o Resolution=600dpi
3. EMLE:
> sudo lpoptions -p QUEUE -1

Resolution/OQutput Resolution: 150dpi 300dpi *600dpi

EiBAFIETT lpoptions BY, IEERE AN ~/.cups/lpoptions., {BE, root i¥BERE

A /etc/cups/lpoptions,

24.6 MeEn<1THIED

EMESITHTED, BN p -d QUEUENAME FILENAME , FFHENMEFRER
QUEUENAME #1 FILENAME .

BLENBREFEBT p sp$RETITH, EXMERT, BENBREFIITENFEESRAN
FHsH<S BELTEIETE FILENAME) , 180 1p -d QUEUENAME .
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24.7 SUSE Linux Enterprise Server g5 7k INEE

H Uk CUPS THREE $t*t SUSE Linux Enterprise Server B i8%, mTHENBREEMNER.

24.7.1 CUPS MIfAAE

SERX SUSE Linux Enterprise Server B9ZEAiAZ 35, firewalld HFIEIRE, HENLEK
EORBEAMT public Xigid, XEPEIEENEF.

Y firewalld R&FEENREH, EEIBEFER firewalld BECE N A VFE F i) 5 LS TENAL,
AR AV mdns M ipp BIAERILXIN, AHEKIENIZK RS AFFFTEINAG

((Z=2fsalism) ,$ 238 “WRMBPAIE” 582347 “firewalld” ®#0 https://
en.opensuse.org/SDB:CUPS_and_SANE_Firewall_settings # EIR#TH*X firewalld &g
BFEAES. )

24.7.1.1 CUPS &ZFiH

B CUPS B IRfEE A B NSRRI EMEZIF RPN S T Biz1T, EXMIERT, EiX
BMEEZEORBEANNTF Internal Zone A, LUERLUMMILKZAZRIHE) T EiL,

24.7.1.2 CUPS k55238

gN3R CUPS AR &M TP A RIFRIBIEMEIFE R, NEDE ML E OB E TR AER
Internal Zone o BWABEANAEMBIFERRE CUPS Ir52:, FRIFEHEZMRSS 23
ZEFFTRBA ASEFNAD CUPS BEE ML 2R BRI,

24.7.2 NS MLEFTENH,

CUPS RSB B EIEME L ASHEITEWN A AREARSER. BRWALARILES, X
EETEINEER R AT RITEINT R, LI RRMRS “NE” o
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CUPS B 28@id X 4519 CUPS 3% Y Ek Bonjour/DNS-SD 7EM4E 3B S E{1RIFTENRA

Hll, AT REBNEMLEITENRNG, FEE@ET CUPS RSB BITENNFIE R F ik EiEfT cups-
browsed BR55. BINBERT, cups-browsed AEE#. BREKIERMNZIRSS, 1BEH
sudo systemctl start cups-browsed. EMFREERASISE=BE5IE5E, BEFRE
ZFis E{EH sudo systemctl enable cups-browsed EHiZRS.

NRTEFEN cups-browsed ZERIEAENER, MZREA CUPS ARS525218d Bonjour/DNS-
SD BEMLEITENATIN, FELBERT, BRFERIRE avahi 48, HEMERFIGLE
Fi sudo systemctl start avahi-daemon BEhXEXRIARS.

BxXRuf@Ed firewalld fRIFNSITENBER, BBWRE 24717 "CUPSFIIHAE" o

24.7.3 B PIRMAGEFRY PPD X

YaST $TENHECE A /usr/share/cups/model %M PPD X4 CUPS i& &G, K
BRGERATHTEINAE S PPD X4, YaST xR AN 2P #E RN EME SLIRFE
PPD XHHRIMERNEMEIS, ALk, YaST +TENHECERIEM PPD XX AHHEXAV N S S5
BEM— M UERE,

{XfER PPD XM AMEREME RRNERENNRET, ATLBERIEER /usr/share/
cups/model HHy PPD X1, 40, WREH PostScript ITENNL, AIEIEE PPD XHHE

#IZ] /usr/share/cups/model (YNRXLXHHAFETF manufacturer-PPDs 3§
OpenPrintingPPDs-postscript #EEF) , MUSLIITEWMNRERE,

Hfth PPD X TR B

e gutenprint: Gutenprint IXEHFEF R EITERY PPD

splix : SpliX IXzpizF M HILACZEY PPD

e OpenPrintingPPDs-ghostscript : Ghostscript NEIREHFEFRI PPD

OpenPrintingPPDs-hpijs : &R F3E HP FTENHLAY HPIJS JXEhAERHY PPD
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24.8 B

TH/ITNE&REEEIRFTENNBEAFIR R, LIRS R X REAY 5%, e E
#H GDITEMl. PPD X#HMimAEE. SINEITICE IWMSSFTEMNURRR. FTENHR)E AR FA
I 2hIE,

24.8.1 AXZFREFTEINIES RIFTEN

XEATEMHASFHERE RRITEINIES, ReeEREMINTAEEHRTIRHTI UL, FtX
LATENN R BERA TSR I T REhIZFRUIRIER GTHRAS. GDI 2 Microsoft* AE & A
MgmiziEO, BEHLSHE RRMH Windows BIRENiZR, TR Windows IREh#2F 2 GDI 7
H, PRUAKEEFTENHIBARIE GDIFTEI, RIEASEfRA AR HERERO L, MERXEFTEI]
QeI AN FTENE S T BITENNIE = K FUFmE .

L GDI FTENHLRI IR A A GDI AR — AT TENHLIIE S #H1TIRME. BS NITENNFMIAT
X EEA{T. BERESFEEFEIIN Windows EER#TIIR (CF: Windows FTENHIRES
@Y Windows HITHTENRY AIBE S 2R FTENHILNHRE] GDI RTU) o X FHEfth GDIFTENH,
T T TREFTENNIE S R BRI,

RS AMNBITEINRME B RNIERF. THRITEWERSDEFIIRAET, FTRHFRIEX
LIxmhizF A AT RERFTENRYE, BRERIEEEGZMEGTE. Bk, ZFEIREFTH
NMIE = BT ENL AR T AR T EN R FehR AN AT FRRVEE T 50

S5HZREIZIRELT A Linux RohigFiztT, WEFHLETENIES (&IF=E PostScript)

BUFTENHIRIREB R B XA —REWMRBRREFE, ERBREREHLERH*
Wehi2F R, AKIRERE FHTEN R G RF A BIFRIHRE M MR K ENIZF E o

24.8.2 ZBEAHIEW PPD X4 AIHTF PostScript ¥TENH]

MR manufacturer-PPDs B{ OpenPrintingPPDs-postscript HEEFREEERTF
PostScript ¥TENHEY PPD 3214, NIe]AERITENN SIS R EAVIRaIFER CD £BY PPD Xf4,
S MITENHHE MBI FE&I1E8 PPD X4,
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AN PPD X4 LA zip 7744 (.zip) S B fRESE zip 1784 ( . exe ) 2R ML, 1B(ERA unzip &
SR HERES, B, BF PPD XHIFRNEMNER. AEER cupstestppd LA
F3RHail PPD XHRES “Adobe PostScript ITENHUEHR SR RFE v4.3” HAFS, W
RIAREFIRE “FAIL, 7 MER PPD XHHREIREM™E, AIRESHEKR#M, MR
cupstestppd REMRF S, MRFE, HRITEINFIEREEIRHEEER PPD X,

24.8.3 MISRFTENNLIER

B TE P4 R =R
RHATEMWBERERETEN. HTFMXBRY, FZITEMNECE AZAITEIN ASRFTENH]
B LLTAE, MRS A Ko

&2 TCP/IP R4
TCP/IP L& HN 2 FRARMT 420 Bl LUE & T1F.

eEixizE 1pd
FRAUTHSMRRE TS HOST £AY lpd (O 515) #BIL TCPiEE:

> netcat -z HOST 515 && echo ok || echo failed

NRAFEEEIUS pd BUERE, N pd FIEERAF/EEIR B FIRe R R R AWK 0]
NRAENAY 1pd R FEHRESHEIHIEREN, B root HMEITUTHS, UE
W2 HOST Lk QUEUE BPRESIRE:

# echo -e "\004queue" \
| netcat -w 2 -p 722 HOST 515

SNR Lpd RMARZ, MEREARMTEEDIRNSHAIEFEEENETNT, R Lpd ML,
MM N Z BRATATE queue BY host ERBEFHITITEN, WMNREIFWBIZEMGI 24.1 "3k
H lpd BU5EIRHE" R, NMiEBEZHzE pd 518,
f5124.1: RH Lpd BIEIRES

lpd: your host does not have line printer access

lpd: queue does not exist

printer: spooling disabled
printer: printing disabled
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EEIRTE cupsd

CUPS W£EARSS 23 AT LATE UDP i 631 LI #BEPMYI, BRIAE 30 #07 #—R. Ak, U
T EFMRAMNELBEEE #E CUPS WEIRSZ25. HITIEHSZA], SHELER
# CUPS SFHP1ERo

> netcat -u -1 -p 631 & PID=$! ; sleep 40 ; kill $PID

AR #E CUPS MLEARS231ETE, NG00l 24.2 “kE CUPS WLEARSS 2509 37 FR
To

51 24.2 : RE CUPS MEIRSRBHII 1B

ipp://192.168.2.202:631/printers/queue

EER, IBMZ KPR &ERRINFEW#%.
Tl AT MIXEE RIS HOST £ cupsd (%0 631) Iz TCP &#k:

> netcat -z HOST 631 && echo ok || echo failed

MRAFEEEILS cupsd B9, N cupsd AIGERR FESHIRSH A seFEE EMLS
B, lpstat -h HOST -l-t &iRE] HOST EFrERAFIRPIRESIRE , AR 2AENAY
cupsd &FERESHB FHIEZEM,

TEMNGLAATFMR HOST £ QUEVE BREEZHENEIEFRHAMNITEN L, &
RATEMERIRNS. FIRERBRH—TITAA.

> echo -en "\r" \
| lp -d queue -h HOST

M REFTENNEATEN AR SS 22t BNHITE R

375

B, BETENARSZRTENPEITHRANEZER REZLIE S MTENEL N =5 R,
XEITENRS 2RI EN PRV ZEF SN, BriETRRLLRBNGE, TBHE
=, HEBEY TCP ERFXEEIEITENIRS 21T ENAFTENNEHITI UL, REIITENARS
BUBENPHBERNER, ESIE 2447 “WETEIN o

XHE, TENRRS 2T ENN T LB M AEEBIBEE A ZiE (TCP/IP EFA<HFTENH]
ER) WERRER, BEALAE, EREEMEITERSSZITEN LN TCP im0, WRIT
ENYLIEIZZTENRRS 2T ENH E BB, NW@EER UEITATHRS 2BITENBIFE—E
BYiElfE, £ nmap 3EFEFE nmap SEAREFHEL TCP O, 190, nmap IP-
address BIRERIREIFTENARSS 21T ENAILA it |
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Port State Service

23/tcp open telnet
80/tcp open http
515/tcp open printer
631/tcp open cups
9100/tcp  open jetdirect

i is A RO 9100 Lifid TCP EiEFEZZITENARS 2831 EM
BYFTENNLF L, BRINERT, nmap R#EZETE /usr/share/nmap/nmap-

services HFRFIHLNE RiRO, ENEFREAEN KD, BERAHS nmap -p
FROM PORT-TO PORT IP ADDRESS., XAJREEE—LeBTiEl, BXFHEE, BEEN
nmap HIFMDTL,

WA T

> echo -en "\rHello\r\f" | netcat -w 1 IP-address port
cat file | netcat -w 1 IP-address port

R 7 R B A0 EIAB N B IR O LUNE R & A ATE iZim O _E XS TENHL#E# 1T FHik.

24.8.4 FIENAmBBREERETREIRER

WFITENRS:, ITEMESTRMITE R CUPS EiRse R ENIZEWA (TENH) BIEEEEX, R
ERWERH—P A BEN (5130, WNRITENNTCEFTEMSE FHTENNIRVEE) , NITENRS
AEFUMFHITE. WMRITEMMN T EZFTEMSE FFTEMNBEIR, 15 EE— 1 EESIZITENVY
PPD X 1%,

24.8.5 ZFRHRIAT

IR BRI A EEEIBREZ R=XEEEY, W CUPS fFim (%0 USB =% socket) MEFTENHR
% ([ cupsd) RE—MHEIR. EHATHEERIUIBZXIRGENRAITRIRHITHRKER
T, ATFHEZIAEEERS, cupsd EEEMEMNPATIRIITED, 1EHERT RENERS,
RABEERNTER cupsenable m<EHERITEL
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24.8.6 CUPS % : MIFRFTENELL

SN CUPS MIARS 28 @I N R A P ik N EENYIH BB FinEN L &S84 cupsd
RFEDRE, MEFL cupsd EZRENAREFIITENESHE I LEIRS R LW
cupsd, ZiRS2R LM cupsd BRITENMES G, sNZESER—MRNESS. Eit, &
FimEN ENESSS5RE[B LTSS FE. AATEMRLBEHRIAFELLE, FIUFR
BEAEFIHENLNELSHERPR, RRRIHITEELBEHR LTRSS cupsd 5, BEFH
cupsd SEFTENEULAN A E TR

EfipRARSS 28 ERUFTENENL, 5fEMA lpstat -h cups.example.com -o ZZEME< KM
RSB LHEWVERES, IERBRIERSSHRERTHZITENEL BIERTEESRFERERITED
M) o ROTARERRENELSS KRIFRIRS 28 ERFTEN/EL:

> cancel -h cups.example.com QUEUE-JOBNUMBER

24.8.7 Bie]BABFTEN R A EIE L I TE IR

SNRAEFTENI IR R AFTENN S BN, MITEMESIHREBTEATIF. BRATHITEN (33T
EN#) f=, FTENR4ELE, fER cancel MPAFIHRMIERE RIEEBYFTENESS
SNRATENEALIREF, SHENSHTEMWZEREIRHINEIR, TEWET A ERLIEEIE, HS
FTENHRZKAEBHAR, BEE XA, BRITUTIR:

1. Z{FIEFTED, ISR E AR MBS TENN R ERE ST A BT ENRZ. SHRERFTED
MEAE—TATEUH L RIFTENFRYIR .

2. TEMESPIREMENMTIFR, RARBERESTERIZIFTENGEA SR ENTRER.
M lpstat -o = lpstat -h cups.example.com -o HZEMBAFTIHHIE
7£¥7EN, f£MA cancel QUEUE-JOBNUMBER Y cancel -h cups.example.com
QUEUE - JOBNUMBER MIBRITEN{ELL,

3. EMEERHTEMES MEATIFRMIER, REHIEMSWETIEREITEI. RE CUPS Fin#HizERE
BINTENERBIATIEITHIEHELLE,

4, BIXAFTEMN —ERBSBIST 2 EEFTEMN. ASHENGIKAFTFHTENN.

377 CUPS 55 MIBRFTEN{E L SLES 15 SP5



24.8.8 i CUPS

fER LT EAIEME CUPS FRRYIA)

[

. £ /etc/cups/cupsd.conf Hi&E LogLevel debug,

N

. =1t cupsd,

3. &B& /var/log/cups/error log*, MURERIFEKIEE S,
4, FF4& cupsd.

5. EESHRABVIR/E.

6. & /var/log/cups/error_log* HHYHE LUE RIREATEEH,

2489 EZEER

B X7E SUSE Linux Enterprise Server EHITHTENMRIERIFAER, 155 M openSUSE 2
B, MHEA https://en.opensuse.org/Portal:Printing 7, SUSE #1iREE (https://
www.suse.com/support/ 2) IR T I F ZHFE BB RS R, $ER CUPS XA EIHEX

XE,
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25 EFRRF R,

SUSE Linux Enterprise Server @& X.org BR5323#] GNOME £@E. =ENBRATFFR
ERFNER AR REEE.

25.1 XWindow &%

X.org IRSS 2B LHE X11 MY SE L LRE, X @ETFWERN, aIUEE—EN B8R
BREFEREESEAREAME (LAN HEEW) EENS—NEN L.

TEARZHIERT, XWindow RARFEEHITREREE. X BoiifESmhS NS4,

lt, xorg.conf B#RFH. NREMAFTEIEEBENETRER X BITHAAR, BRI
W& /etc/X11/xorg.conf.d/ FHIECE XKW,

O =% BMZ: BREEFEFRA
IBM Z & B X.Org ScFFRVI NS I 18§, Elt, ATRFMARFIAEEIIZERE
. BXIBMZHEZER, 8N (BfEiEm) ,$5F “7£IBMZ A LinuxONE £%

R ]
% o

f&a] &% xorg-docs MEBLUERANMM T X111, man 5 xorg.conf 12T HXFaphc

B (NRFE) ENFAEE. BX X1 FANESER, BEENZHMBENER: http://

WWW.X.0rg o

ohiZFfiIF xf86-video-* IABEH, 140 xf86-video-ati. HXFMIIFIFHNAA

T XERGOMENESIRIER. HIi0, NREFER ati W&hfEF, 7 man 4 ati HETLL
BRI EIIEFRNESER.

BXE=FRPIEFHEEATF /usr/share/doc/packages/<package name> H, f

9, x1l-video-nvidiaGO3 MIXHEERERHEZEAITF /usr/share/doc/packages/

x11-video-nvidiaGe4 =,

TS ERERHE xrdp , FEMR RDP BN @I ITZEE DINHIRIARSS 28,
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25.2 LRERNEEFAF
Linux SRR RAT £ AR

WES X EF (K
BEFAFRAMMBXEERSNHFERR. AL, S MFRESHTUBRAERA/NTE
MERE. ERAIUFRALEFER (HFR) Za, EERUFRARERAIH (NK) . Lt
SR AFES M. FERE ERNEFEPR) aIoHEMmARE R NINERMR.
MA@ FreeType FESEHL,
Linux FBYE B PostScript Type 1 #1 Type 2. TrueType & OpenType.

AESE A S
BE—TNREFSRITHIGERY. UBFHREREERIR, MEIFEEE, AWM, 5
FKEFHMEL, IEFETEERRRENBER THEITER. Eit, XEFREELURE
BIARNETR. BTE, Linux EZERISRINAERMUEFE, ARKRPHESERXEFR,
£ Linux T, EERRIFEI (PCF) SFHAIE 28T (BDF) 2&E ARSI

XEFRBIINLE BRI BRI
o EEFESENFHRRT,
o XPAEMBERERFR, RIIRWERBRETRIER.

EE—RRSXEFHEX, BALTARRTEERETCABELIME, BNE—LRAMERE
BIE,

Linux FRERAZFHEEGREXAN/LNEAR. BERFEHRERER FreeType (http://
www.freetype.org/) 7, ESBZFNRANFAFREERAMUNIMUEFRE, ERIEHRE
ERESE (TR BRI M) 5%,

fEF FreeType NEMEFRHEERN ZB2E Fontconfig (http://www.fontconfig.org/) 7 .
ESMARRRAAIEWEFHECE. AFEIH FontconfigigEfE, ESRSHAE
Fontconfig BAIBIR AR

Arabic. Han % Phags-Pa EHIAFIHEIE S M OpenType BB UM EMESRRIHIX AL
B{FA Harfbuzz (http://www.harfbuzz.org/) # 8 Pango (http://www.pango.org/) # #17.
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2521 ETRRERIFE

BRERG LRETLEFRRIEN, 5517 rpm & fc-list &, XW M a<HANER
REZRARSMN AP EETRMEEIFRBFIR,

rpm

AR rpm AIERRS LRE T ML S TRV
> rpm -ga '*fonts*'

BTMFHRRGEHENIZAELETAR. T2, wLaEREIRER, /40 fonts-
config (ERIREFE, BREEFHE) -

fc-list
VA fc-list AIRGMLEFAERTIFTLIAR. RALHEARPEEELEXEFHN
1R -
> fc-list ':' family

Q EE: ®% fc-list
< fc-list Z Fontconfig FERVEIEEFZRF. M Fontconfig (B, ME
MEF) AIUERITZEBNER. BXFHAES, ESman 1 fc-list,

25.2.2 BEEFR

MR T RELEFHRRTIFING, BERMS ftview (ft2demos FEE) ik http://
fontinfo.opensuse.org/ 7, 180, BLA 14 SFE7 FreeMono Fi&, BRI TR A

ftview :

> ftview 14 /usr/share/fonts/truetype/FreeMono.ttf

MRBEEZEE, 1\ http://fontinfo.opensuse.org/ 2 THEZHAVER TRk, HIR.
?‘sz%) *ﬂll:n:uo

N
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25.2.3 EIFFIK
BEWIEE T SRR ERPHTE, HERB fo-match B,
fltn, MREHEROSTRETH, fc-natch SEEXHE. FHERFIMER:

> fc-match 'Liberation Serif!
LiberationSerif-Regular.ttf: "Liberation Serif" "Regular"

MNRFRFAREENRA LFREE, Fontconfig WILEEMNIEER, HRIRIKIIREHEME
A7, XERERS —MFERERT EERNFE,

> fc-match 'Foo Family'
DejaVuSans.ttf: "DejaVu Sans" "Book"

Fontconfig 24555 1 AR— 1M RIIBFERENGIF. BRABFRE—HEGF, a0
“sans-serif” . “serif” # “monospace” . XLEFBZATHILFRHNRTIZIE, EERRYIA
MRV EIRIZEYIREN:

> for font in serif sans mono; do fc-match "$font" ; done

DejaVuSerif.ttf: "DejaVu Serif" "Book"

DejaVuSans.ttf: "DejaVu Sans" "Book"
DejaVuSansMono.ttf: "DejaVu Sans Mono" "Book"

LRAIEERASZMR, BEARIIRENFERTE,

Q EE: #RiE fontconfig MREHIHBINEFN
Fontconfig S Z2RIBAMKIERKIREISZMBMIIERRY MIREVLZET TR
Fl) o “FEMAE” 1R#E Fontconfig WAEEE UM AR KEERM Fontconfig IR E M
Eo

2524 ZREFIK
BRI PN AT BRI TR

1. B *.ttf & *.otf FFAXHFFHLEIENEN— N FEER. WRERFEKE
FBINRYS, EFERINEER /usr/share/fonts . MRELREEFFERP, BFFEH
~/.config/fonts,
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MRFBEAITERR, Fontconfig AFEIRZEHMBE R, FHA <dir> TREH
Fontconfig FRABE R, BX4T, BESME 252527 “FNTH#E fontconfig XML”

2. (£ zypper ZEFF, KREFHSBEINGOIRME, FEMTE SUSE 7 ABHRHEEE
M17N:fonts (http://download.opensuse.org/repositories/M17N:/fonts/) @ E1FREH,
BEAUT RSB EEFEERNEIERTIRP, 5190, ) SUSE Linux Enterprise Server
15 SP5 ANINfiETFE, BERMUTH<!

> sudo zypper ar
https://download.opensuse.org/repositories/M17N:/fonts/SLE 15/

EERTH FONT FAMILY NAME, BEFERUTHS:

> zypper se 'FONT FAMILY NAME*fonts'

25.2.5 BCEFIRRIGNI

RIFERFEAENFSHAR, ERAEHTLSANBS. FW, NENERBOWR—RN
100dpi, XFHEEAK, FHRESHEBEEE,

BIMEARTARBBROUR, FIITEREER REFR) « il (EaMK) HFEERE
R (E—THERIMRIBE=(R) , XEBZLAERFHRIMRo

B Fontconfig, FIRMASMFEERERE L, WAIN—AFEERERE X,

25.2.5.1 & sysconfig BBEF{K

SUSE Linux Enterprise Server 7£ Fontconfig LiRfE— sysconfig B. EZWH#HITFAE
B, Xe— "M FPENEFS. EERRINEE, BREAREXMY /etc/sysconfig/fonts-
config. (BXfEH YaST sysconfig ®HR) . wEZXMH 2 G, Eiz{T fonts-config,

> sudo /usr/sbin/fonts-config
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o —EWVREBFATEERM. FIUl, Firefox RETEHIEREN Fontconfig BcE., el
BRI AR SN FRECE,

BRELEBLRENEGFREZE, R =B5EA fonts-config M4 (WIKEA, N
KAFHERHEEHEIR) o

* M fonts-config MITIEMAI LIENEBES S sysconfig T2, BXIFMER, 15
20 fonts-config --help,

BJLA sysconfig TERTUER, 52 MW man 1 fonts-config I YaST sysconfig i&IRAYEE

B, UTR—EZERA:

EREZNER
A] LAE RS
FORCE_HINTSTYLE. FORCE_AUTOHINT. FORCE_BW. FORCE_BW_MONOSPACE .

USE_EMBEDDED BITMAPS #1 EMBEDDED BITMAP LANGAGES

1B AR & KRR
i3z
PREFER_SANS_FAMILIES. PREFER SERIF_FAMILIES. PREFER_MONO_FAMILIES

A SEARCH_METRIC COMPATIBLE

TEHNYRREHT —LEETG, BN ‘&N FE (WHERS) 3 ‘%% @&F

8) IR 2.

I EF &
i@id PREFER * FAMILIES TEiGEEIEUEFAH, HIRBREBNZDIRFIERAXLET
2, HAR, XEFERERNELE, FHITEERIE, HAMUEFERE/MHFS, &
FE(EFA

SEARCH_METRIC_COMPATIBLE="no"
KEBETEERBMUNRTIBIE,

ERANEROBIAISERFE
ERIRHREENAIERF RS URF AN EREEREMN, RNXARGFIERLER
. BEERLSIEARNBENTF, 4 Liberation &Y. BRNZE, RAEFEIEMAFIEN
FHRHARE. KB TEHNZERRBHIRALI G E:
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FORCE_BW="yes"

ERHNEROBHNFRFE
XRERATHERBEANAIVERFRFE, SN, BEAMINLE:

FORCE_BW_MONOSPACE="yes"
HiINgE
ERFIEFARNEERIEL, SEARRNFEREE F 0 (BCl) B, HR
FIREERBERERS (hintstyle=hintslight ) 8%, iLFAEMRXH sysconfig T2
RIFERINEE,

CFF F{&
LA CFF A ERFK, FreeType2 HE T HAIMN#E, ZFAMIZBELLEAIAR
TrueType FIRE M, 5B PREFER * FAMILIES RAIZIX—T. aJLUERLLTE
DU FRESEREM:

SEARCH_METRIC_COMPATIBLE="no"
EAENBIAEET hintstyle=hintslight REZRM. EAIUEEERM:
SEARCH_METRIC_COMPATIBLE="no"

THAaMMNRARE
BRI FAERURA TR, WEILUER FreeType2 B IR, XAIRERSHFELRE
i, BNESTEEEM. WEEER. RE TENEERAUELIIIEE:

FORCE AUTOHINTER="yes"

6 FORCE HINTSTYLE mIiZHIH0IA%RS!,

25.2.5.2 ARNT# fontconfig XML

Fontconfig BUECEMNE D EBINIDIES (XML)e FTEMN/INTREIRRRESE, AEEEM
R, AT REMETAE man 5 fonts-conf 3§ /etc/fonts/conf.d/ $kZE.

Fily Fontconfig BREX R /etc/fonts/fonts.conf, ENEMIEREIEED /etc/
fonts/conf.d/ BR. BEBENX Fontconfig, AIEMMIEBNEHWEN:
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FONTCONFIG Be& 32t

1. RABEINEN: FHEXHE /etc/fonts/local.conf (BRIABERT, ZXGEEE—

MN=H) fontconfig TE) o

2. APYERNEN: wIEXH ~/.config/fontconfig/fonts.conf. 3 Fontconfig

REEXHETF ~/.config/fontconfig/conf.d/ BRH,

BARRENERZBEERRSEENIZE,

Q *E: FENBEFEEXH
X ~/.fonts.conf fRIBHNEFA, FRBER. ERA ~/.config/

fontconfig/fonts.conf,

FMEREXHEHEEE— fontconfig TR, Alt, HFERAISXHENII TR

<?xml version="1.0"?7>
<IDOCTYPE fontconfig SYSTEM "fonts.dtd">
<fontconfig>
<!-- Insert your changes here -->

</fontconfig>
WMREINERAEA, BIEAN dir TERENNER:
<dir>/usr/share/fonts2</dir>

Fontconfig & LLiE|3 75 T RFA,

fEF TERY Fontconfig ABBERRILUEEFMEREE (BBMM 25.1 “EEEREL" ) !

f5125.1: fEEERHEZE

<match target="font">
<test name="family">
<string>FAMILY NAME</string>
</test>
<edit name="antialias" mode="assign">
<bool>true</bool>
</edit>
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<edit name="hinting" mode="assign">
<bool>true</bool>

</edit>

<edit name="autohint" mode="assign">
<bool>false</bool>

</edit>

<edit name="hintstyle" mode="assign">
<const>hintfull</const>

</edit>

</match>

FARNZFHEEERT LU, F1d, <test> TEEIMHFEARY) WNZFIFFR) « Fi&iE
PR, BE. FERAULEM. WRT2FER <test>, FiE <edit> THEHZNATED

Fir (2REN o
f125.2 1 BUBFRTIE AR

Fm 1

<alias>

<family>Alegreya SC</family>
<default>
<family>serif</family>
</default>

</alias>

#mj 2

<alias>

<family>serif</family>
<prefer>

<family>Droid Serif</family>
</prefer>
</alias>

F 3

<alias>

<family>serif</family>

387

FCEFARIINR

SLES 15 SP5



<accept>
<family>STIXGeneral</family>
</accept>

</alias>
5252 “FIAFAF|ZEERTT PRMUSEIR—RHE 7R FR 555 (PFL). 1RIE
TTENARRE, HITHIREHRARR:
I 1 Fpy <default>

IEFIN=TE PFL RERI— serif RFIBZFR,

i 2 BEy <prefer>
RE PFL H7E7E Alegreya SC, IEHINIFLETE PFLARBIE—1 serif ZEIR
 “Droid Serif”

FI 3 @Y <accept>
LRI =TE PFL PE—1 serif RIIBHRZEHRNM “STIXGeneral” RFIZFF,

SNSRREIX AR RN 1 - #0000 2 - H000) 3 mOIRFP R &R, HAFER “Alegreya SC”
B, RAEFEMOIENE 25.1 “EF fontconfig #IN4ERL PFL” HFFRAY PFL,

£ 25.1 . EF FONTCONFIG M4 RE PFL

[l ARy PFL

AR Alegreya SC

R 1 Alegreya SC, serif

R 2 Alegreya SC, Droid Serif, serif

3 Alegreya SC. Droid Serif. serif. STIXGeneral

£ Fontconfig WEEH, RIIBMAFRSMEER, sFFH. K NFEHMIRIL. Fontconfig
SHREBRFALHFIRETHNRY, NRETET “Alegreya SC” , Fontconfig F=iREIE, 0
RARZE, WKERK “Droid Serif” , LULSEHE,

B/ IR Fontconfig AABERRIIME A £ 1K, Fontconfig AlgE=IREIREINLGER,

N 25.2 “BEFEXTIRFEH fontconfig MIMIAERL PFL B94E8R” AR,
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£25.2 . EFEMTIRFR FONTCONFIG N4 FY PFL pY4E

1153 i FifY PFL

EXR Alegreya SC

2 Alegreya SC

3 Alegreya SC

1 Alegreya SC, serif

Q & BAEX

P 2
HITHEBERTIEXR.,

PFL #3&HE serif, FREAR
FEERE

PFL & F serif, KXEAR
FERNE

PFL F17£7E Alegreya
SC, HITENR

¥ <default> FUBMAULAMN D EHANEIM (NRKLE) . WzFIFR
, <default> Wiz—BMETFTIZEN <prefer> Fl <accept> 5FE,

<default> PEFRBRFBRAFS serif. sans-serif 1 monospace, BXxE LRI, &

20 /usr/share/fontconfig/conf.avail/30-metric-aliases.conf,

51253 “FIZAZAT|ZIEHRIT” RYLLT Fontconfig RABEE S BIEE—1 serif 4, WNRF]

—MFARARRE, HWAFHNESIRTABAEMRT,
f5125.3 : FIBRMARTIR IR

<alias>

<family>Alegreya SC</family>
<default>

<family>serif</family>

</default>

</alias>

<alias>

<family>Droid Serif</family>
<default>

<family>serif</family>
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</default>
</alias>
<alias>
<family>STIXGeneral</family>
<default>
<family>serif</family>
</default>
</alias>
<alias>
<family>serif</family>
<accept>
<family>Droid Serif</family>
<family>STIXGeneral</family>
<family>Alegreya SC</family>
</accept>

</alias>

LTk <accept> FBHNIMFHATE, KU, SJLUFERERD <prefer> 38,

f5125.4 “FIBMARFIZMEZFRIT §FRTH 252 “BIRMATIZIRZRIT .

51 25.4 : BBIRTIEHRERTA
R 4

<alias>
<family>serif</family>
<accept>
<family>Liberation Serif</family>
</accept>

</alias>

R 5

<alias>

<family>serif</family>
<prefer>

<family>DejaVu Serif</family>

</prefer>
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</alias>

51254 “FIEAMRAFIZIERTT FEY REEEFSE T PFLEWK:

£ 25.3 . EF FONTCONFIG R4 FE PFL RY4E

1753 /Ay PFL

EXR Alegreya SC

A 1 Alegreya SC, serif

L 2 Alegreya SC, Droid Serif, serif

3 Alegreya SC. Droid Serif. serif. STIXGeneral

L 4 Alegreya SC, Droid Serif, serif, Liberation Serif,
STIXGeneral

L 5 Alegreya SC, Droid Serif, DejaVu Serif, serif,

Liberation Serif, STIXGeneral

N4

Q iiE: RAEX
o NEB—MEABIMIFESZ D <accept> FHH, NRESHIER “HH” .
WETIEE, ERIRASTENEER, FEERHF (/etc/fonts/conf.d/*-
user.conf) Zf5#H <accept>,

o MIRFA—MBRABMEESZ <prefer B, NREHTHER “ME” . NF
AlgE, ERGCEWNEES, FEERFZAIfER <prefer>,

o WS5EFEMEARZIR, 81 <prefer> HEAEFSES <accept> FBH, MR
BIEARNEEHAFAER <prefers, TERAFEMER <accept>, A
NZIERSSCENEERER <prefer>, 3—FHHE, RABFEEEHSER
<prefer>, XMHCENZAEE=EEAARFFEM, KITEEIZERSCERA
BERER <prefer> B
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25.3 EATEE RN GNOME EcE

25.3.1 dconf &%

GNOME SEMEE 2FM dconf HIEM, dconf REBEREMMHNEBIBESIMER, AL
RAPEREDNNGE, HLRAEEGNMERFPIRERIAMESREIE, dconf BT
GNOME 2 Y gconf &%,

f#H dconf-editor FESEF AR REEE dconf &, A dconf AT H<LITIAE
A& KB & 1T,

GNOME Tweaks TERMHZFERANARRE, HPEE&FREFinE&E GNOME FeERIH ED
Hix, M GNOME N BREFXEHEMLITHER gnome-tweak-tool AIFEhizT A,

25.3.2 RYUCCERAEE

2 dconf ECESEETTE /etc/dconf/db/ BRFIEE, HAEIE GDM WEES AR

B E 5 E RV ED B 1R T,

FHATU TEASIEZG)E BN B R SSTENER S

1. £ /etc/dconf/db/ FEIELL .d FENFER. ItERAESEERENECE LD
XA, IR, CIBEEUTREMNXH /etc/dconf/db/network.d/00-

proxy :

# This is a comment
[system/proxy/http]
host='10.0.0.1"
enabled=true

2. BHRIECEE <L 29 deonf BEEMRTL:

> sudo dconf update

3. 82 /etc/dconf/profiles/user X, LUEGHT network ECEEIRERMEIIA
BAREEEXHt. AERIUTAR:
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system-db:network

X4 /etc/dconf/profiles/user & GNOME MERMANBCE XX, HithALBEXEA IR
15 E DCONF PROFILE AEX.

4, tik: EBIEAFPNMRIERE, BEIEXMH /etc/dconf/db/network/locks/
proxy. RAEEESEFEEENNXBFHN—ITHARIMNELLH:

/system/proxy/http/host

/system/proxy/http/enabled

SR LAERER. dconf-editor SIEBE—1MAFPNEENXH, AGER dconf dump /
SIHFABRE RN, Z2EEREEEENFEESRHEE TP,

https://wiki.gnome.org/Projects/dconf/SystemAdministrators 2 it T £ BECEAIEMIR
BH,

2533 EZER

BXEFAMEE, BB MW http://help.gnome.org/admin/ 7,

25.4 {#F SUSE Prime 7% Intel #1 NVIDIA Optimus
GPU Zigltj)#k

SUSE Prime 2—®; A FTERE Intel B2 27t (GPU) FEZE NVIDIA “RITIHRE]

fiZ” Optimus $%RAJ NVIDIA GPU ZBIIHRAI TR, Optimus 2t T —M7EMRE Intel GPU 0
J]IZ NVIDIA GPU Z[EIBEMATHREIN G, T REDBER TR URESESITEICABRMIE
it: fEH Intel GPU RAI & E, {5/ NVIDIA GPU AI2#F 3D MR

SUSE Prime REETEIETT X11 (AR Wayland) IR ETE, MNREHWARSIETT
Wayland, ERIUGHEZR, HEHREIX11 A8efERA SUSE Prime (BB £ 254171 “fok
M4 ) .
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25.4.1 FoRFEH

/etc/X11/xorg.conf.d ERHPFEEFEE /etc/X11/xorg. conf X, UFREEEES
J&Bh “ServerLayout” . “Device” = “Screen” B HIERE X

SUSE Prime {3 T X11, i5#MA loginctl $<$EELEMRLK R X11 X2 Wayland:

> loginctl
SESSION UID USER SEAT TTY
2 1000 tux seatd

> loginctl show-session 2|grep Type
Type=x11

MRERIARLZ(ER Wayland, 1E4R4E /etc/gdm/custom. conf HEUEFRE
WaylandEnable=false BEZMA, AEESIS.

25.4.2 ZZEHMEEH SUSE Prime
EHNVIDIA Bf. RN EREBIERETE. WREE, BEWE 25437 "L NVIDIA IRENTE
Z¥# suse-prime HFE:

> sudo zypper install suse-prime
B GPU, IBIB1TTUTEHLZ—, AEIHEHERER:

> sudo prime-select intel
> sudo prime-select intel2
> sudo prime-select nvidia

INRZ modesetting IREHFEF, BEFERA intel IREHTEF, intel2 AF{EMA xf86-video-
intel RENFEFIIARS, ERILUBRERENIZIT inxi:

> inxi -G
Graphics: Device-1: Intel Xeon E3-1200 v3/4th Gen Core Processor Integrated
Graphics Controller
Display Server: x11(X.org 1.20.1 ) drivers: modesetting (unloaded:
fbdev, vesa)

394 FoRFMH SLES 15 SP5



Resolution: 1920x1080@60.00hz
OpenGL: renderer: Mesa DRI Intel Haswell Desktop version: 4.5 Mesa
18.2.8

uﬂlz/l\ GPU é EUL:_F/EEWU("_,\

> sudo /usr/sbin/prime-select get-current
Driver configured: intel

25.4.3 L3 NVIDIA IRTHIZRE
NREFEZINF) NVIDIA FLUE T BEFE AN IRoIER, BEfTUTHS:

> /sbin/lspci | grep VGA

REBLUT L BER Zypper REIRSIIEF,
HII =] A9 IRBhFE PR R 0 -

> sudo zypper se nvidia

SAIE/IERY NVIDIA B R LR IRnhiEF

> sudo zypper se packagename
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26 {EF FUSE AR RS

FUSE FF Za|HBISX 4 24t (file system in user space) RS, XRRER
URXHRABENSNAREENER,. 8%, 28 root APABERITILE
%, FUSE HEZ—1HWIZIER, e5RHGHES, 2T EY &’ FUSE LUnRJ LB
XHRS, SNiTiE SSHEE. 1SO MRS,

26.1 BEcE FUSE

FELE fuse MHBAEEMERA FUSE, RIBEFANNXHRS, EFEEFENRIRAERMH
LEyIEGEESS

—iRm=, EELHEE FUSE, BERENCIZ— T EaHMEEHSNER. W, AILGIEER
~/mounts HEEFAFRRNXGFRGHENFERo

26.2 #EFNTFS 79X

NTFS Gz Az H7%:) & Windows HBRNAX RS, T—MRIERT, HFIEHERT
FEAEFASMER FUSE PedEEE NTFS $Rig5, FHLE XA Windows 73 KIS EFEZE root 45
"o RBEBLLEE SUSE Linux Enterprise Workstation Extension BY SUSE Linux Enterprise
Server # SUSE Linux Enterprise Desktop SZ35#£# NTFS X,

1. IR root AR, AERERHE ntfs-3g. SUSE Linux Enterprise Workstation
Extension PR 7% 4 €,

2. QIR ERIEHRNER, HI% ~/mounts/windows .

3. FEFFEM Windows 29X, EM YaST HEM P XIEFEREEMESX BT
Windows, BEREZERMERAR. E, IRA root BRPHNIT /sbin/fdisk
1o BHSOXZERN HPFS/NTFS M9 X,

4. LURBEEIEH DX, FERAMBNE Windows 73 XE# S{iIfF DEVICE :
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> ntfs-3g /dev/DEVICE MOUNT POINT

B RERR, TER Windows X, iEEM -0 ro:

> ntfs-3g /dev/DEVICE MOUNT POINT -o ro

ntfs-3g sp$EANATAF (UID) F14R (GID) HEHATEIGE. NRENEHMAFIEETS
PR, 1EfEAE< id USER FREX UID #1 GID {ERVEIH. KEHIN:
# id tux

uid=1000(tux) gid=100(users) groups=100(users),16(dialout),b33(video)
ntfs-3g /dev/DEVICE MOUNT POINT -o uid=1000,9gid=100

EFMOTFERHRHEMIED,

EHHZER, 15517 fusermount -u MOUNT POINT,

26.3 EZER

BEXFAMEE, BB M FUSE 51 https://github.com/libfuse/libfuse 71,
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27T REZITWIZRZS

SUSE Linux Enterprise Server % 1M RIZMRANFEITLE, REFEZIRIZ,
¥ BohelE— 5| RWMA—1 initrd, ELLTEHHH—PHNFHELE. E51FITHEN
B, ¥R AE] BIEMINEY S| S54.

ERALLINEE, EAIULREMXAIZER, [T, FBEEBLELIRE B IIFRFI—
WNiZz. HITIHLIRIERY, BAEMRAEMIE (F190 YaST BXNEFHHEFH/IER)
MR ZE R A ERFNARRE T2,

5 ZRF

FAR, NIREBREBTHEENARIE=FR%, WKXEMBHNZFINF, XX
¥ SUSE Linux Enterprise Server FEM{EYAZ, UKRIBIEHEFHZRES SUSE Linux
Enterprise Server {289A%Z,

) =% KESISNHEFRERZ
BNEREHMAZERNEZNS | SMERFRE, gEGEENERIAGISDT. BXE
%ZEE, BSWE 1831 “EM YaST BLESISMEIRER"

27.1 BERMECEZMASFT

£ SUSE Linux Enterprise Server 12 fIEEMRAH, RARINZFHRZERGONSMRE (%
MAZR) » BEWIFINEZE, BRI TARgks::

1. U root BAfEAPMANRIERSTTF /etc/zypp/zypp.conf,

2. ERFHE nultiversion. MBHFTAZHIIENNERAEORASIE, LUTE
ATERBUA IR

multiversion = provides:multiversion(kernel)
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3. EEENARZEERFIZRASZE, ERES2RBIRGEZIRFIRAMNE /etc/
zypp/zypp.conf A9 multiversion &I, 40

multiversion = kernel-default, kernel-default-base, kernel-source

4. {RTFFRIMHEYEL.

5 NIZIRRRFE (KMP)
WIRAEHEIARRE T BREBRENABOAKER (WRERREE) . W
BEIRF S RNERBLRONZERINES, RNRS LRENBRZDERER
HaER.

27.1.1 BoilERRERINZ

MREZENAEBASMAZRNHINZ, 5ISXRERRUETELF. BT /boot FXH
TEEHEER, A, EEIgERBE /boot EHARIE, ERILIEH YaST & Zypper FEhifll
PRARERNAZRA (OTXFR) , Walbl libzypp BESE N Bl EFERNAZ,
RINE R T AREMERRZ,

1. I root BAERPMENRIESSTTH /etc/zypp/zypp.confo,

2. #EFRKE multiversion. kernels , F@BIECH RN NI TIBCELLIEIR, ik
T ERESUTENESDIRYIR:

5.3.18-53.3: REABEERTSHAZ
latest: REAGRSHRASHAZ
latest-N: {RERASHIESE N IHIRZ
running : REBIEFEEITHINZ

oldest: FREBEEGREEASHIANZ (¥ SUSE Linux Enterprise Server FaHtaIA
%)

oldest+N: {REIRAESHATEEE N (IHIA%
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AT R—Erfl

multiversion.kernels = latest, running

ERSET—RESSEER, MABERERILAIER.

multiversion.kernels = latest,latest-1, running
REBSHNAIAZ, URSHFIEEEITHRZ.

multiversion.kernels = latest,running,5.3.18-53.3
REERWMHAZ. SRIEEEITRAR, Uk 5.3.18-53.3,

() =% RYEEBITHRZ
PRIEEERANRIEHRINIRE, TUBLERZATIEN running,

HARZBIFTERR U MIFR, HETLEBRH,

AER,

27.1.2 R NEESIFREHIFRIBRNZ

CRERRIERARIBHIANZES| S22 E7 HBRIAANZ.
B /etc/zypp/zypp.conf M TFE—IT:

multiversion.kernels = latest, running

LENSHENRAGERERNTARUKRERETHRAEZ FREREFR) o

27.1.3 Al RERIBAZIEANGESE
TRBRE—RSINBIRE, UEE— RS EEN Wi

RESMNIZURSRIERERTHRN%Z. XIS TARBRZMRAIIE, ~d, HR

MRAMRBERETITHAZR, RATEEMAZNIFEERR. MXEWREETET

IRERAERNMREEEIBTHAZ, WERRAREHRENIINESF, URIRR

REFEEAAZHTUIR, WXFEHATETIER. MREMTHE (B0, E9HEN

51 , EBMAERA—IT S EMERBRZRE,
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B /etc/zypp/zypp.conf FHTFE—IT:

multiversion.kernels = latest,latest-1,latest-2,running

TEMNZZE, HEESISRFAN, RARRE=1TNZ: HaiRx (BER
latest, running) UKREMNHIHRE (BEEHN latest-1 # latest-2) o

27.1.4 R RERERNIZhRZ

EERITERRAENMNLZERNAZRE, BE, BEEBRREFECHRIZRE, HEEHRE
RAFREXLERRA,
FX /etc/zypp/zypp.conf R TFE—IT:

multiversion.kernels = latest,5.3.18-53.3, running

ELREMNZEESISRARN, RARRER A% MNBEETETHNZ (BER
latest, running) , UNEB2HENAZ (BBEN 5.3.18-53.3)

27.2 {£R YaST R/ ERZ1TWIZhRZA

FILAER YaST R X ERFZ TN A
1. BhYaST, AE@EINM > D EEIT AR SRS,

2. EFRME > RFEDE > SRR, UFIHEEBRHS MREBFEIRAFE.
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XHE HHEE EEo A0 ST0 e S5
HEY -| BRe  ZBEE)  25%0

{25 &

BENHRGE T Hira BE BERE (aH) Ko

BRSNS & kernel-default R 5.14.21-150400.19.1 171.7 MiB

TSRS E dpdk-kmp-default DPDK KNI ker... (19.11.10_k5.14.21_150400.19-150400.1....  87.6 KiB
kernel-default-base  The Standard ... (5.14.21-150400.19.1.150400.22.67) 133.4 MiB

% [ kernel-default-devel Development... (5.14.21-150400.19.1) 4.7 MiB

SRS RAREE O kernel-devel Development... (5.14.21-150400.19.1) 58.0 MiB

BREEMNEE O oracleasm-kmp-default Kerneldriver ... (2.0.8_k5.14.21_150400.13-150400.23.68) 132.0 KiB

EXENBHERE

2FRGE

i) | BAMED | fEN | AV | XESIE | #UEE
kernel-default - {7 /£
The standard kernel for both uniprocessor and multiprocessor systems.

Source Timestamp: 2022-04-20 08:32:52 +0000 GIT Revision:
d6fb753c66fe326aa97d04e69817c3e45d143029 GIT Branch: SLE15-5P4-GA

SRR 313

mwao || EEe

27.1 . YAST #{4E122%: SIREME
3. ERIERNAMEFR— MG EHITHAERAED <,

4. ELEENNMGE, BREEZINEEE, FEIRPINCRTEREFERN ARG EHT
Zod
EXRENELRENRMGE (FEEBEPINE) , BREEZUNEIRIE, BFIHIT
B X, XRTEEFEEMRZIRGE,

5. SEEE AR

27.3 A Zypper &% /ERZ P ARIZIRZS
BILUER zypper ZEHERRZIAZ:

1. A< zypper se -s 'kernel*' R RFTERIARZRGENTIR:

S | Name | Type | Version | Arch | Repository

B e Fommmmeaa B e

e e e e el

i+ | kernel-default | package | 5.14.21-150400.6.3 | x86_64 | SLE-Module-

Basesysteml5-SP4-Pool
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| kernel-default-base
Basesysteml5-SP4-Pool

| kernel-default-devel
Basesysteml5-SP4-Pool

| kernel-devel
Basesysteml5-SP4-Pool
i | kernel-firmware-all
Basesysteml5-SP4-Pool
i | kernel-firmware-amdgpu
Basesysteml5-SP4-Pool
i | kernel-firmware-athlOk
Basesysteml5-SP4-Pool
i | kernel-firmware-athllk
Basesysteml5-SP4-Pool
i | kernel-firmware-atheros
Basesysteml5-SP4-Pool
i | kernel-firmware-bluetooth
Basesysteml5-SP4-Pool
i | kernel-firmware-bnx2
Basesysteml5-SP4-Pool
i | kernel-firmware-brcm
Basesysteml5-SP4-Pool
i | kernel-firmware-chelsio
Basesysteml5-SP4-Pool
i | kernel-firmware-dpaa2
Basesysteml5-SP4-Pool
i | kernel-firmware-i915
Basesysteml5-SP4-Pool
i | kernel-firmware-intel
Basesysteml5-SP4-Pool
i | kernel-firmware-iwlwifi
Basesysteml5-SP4-Pool
i | kernel-firmware-liquidio
Basesysteml5-SP4-Pool
i | kernel-firmware-marvell
Basesysteml5-SP4-Pool
i | kernel-firmware-media
Basesysteml5-SP4-Pool
i | kernel-firmware-mediatek
Basesysteml5-SP4-Pool
i | kernel-firmware-mellanox
Basesysteml5-SP4-Pool
i | kernel-firmware-mwifiex
Basesysteml5-SP4-Pool
i | kernel-firmware-network
Basesysteml5-SP4-Pool
i | kernel-firmware-nfp
Basesysteml5-SP4-Pool
i | kernel-firmware-nvidia
Basesysteml5-SP4-Pool
i | kernel-firmware-platform
Basesysteml5-SP4-Pool

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

5.14.21-150400.6.3.150400.22.27 |

5.14.21-150400.6.3

5.14.21-150400.6.4

20220119-150400.1.1

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

x86_64

x86_64

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

5/ Zypper R%&/EFFZ MRk

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-
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i | kernel-firmware-prestera
Basesysteml5-SP4-Pool

i | kernel-firmware-qcom
Basesysteml5-SP4-Pool

i | kernel-firmware-qlogic
Basesysteml5-SP4-Pool

i | kernel-firmware-radeon
Basesysteml5-SP4-Pool

i | kernel-firmware-realtek
Basesysteml5-SP4-Pool

i | kernel-firmware-serial
Basesysteml5-SP4-Pool

i | kernel-firmware-sound
Basesysteml5-SP4-Pool

i | kernel-firmware-ti
Basesysteml5-SP4-Pool

i | kernel-firmware-ueagle
Basesysteml5-SP4-Pool

i | kernel-firmware-usb-network

Basesysteml5-SP4-Pool
| kernel-macros
Basesysteml5-SP4-Pool

2. REIFEEHTIAIARES:

package

package

package

package

package

package

package

package

package

package

package

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

5.14.21-150400.6.4

> sudo zypper in kernel-default-5.3.18-53.3

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

5/ Zypper R%&/EFFZ MRk

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

3. EEERZAY, EA®<S zypper se -si 'kernel*' FJLFIHLEMFIERZ, £H
zypper rm PACKAGENAME-VERSION BJLAEBRIEE 56,
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28 BEIERIZERIR
825 Linux BT S0, ERNBIREEANNT B, KERHIRETUENEINES, 57

REERR. MEMAEMS, NZIERERNIMERRNZE S RESHREIREFMEOMAIN
Ko Linux IR T ETRTEERNRIEIRBG L,

28.1 {FH Ismod #1 modinfo 5| & AIIEIR

{56 smod SO EEEFILEE T MENKIER, ZH SRR TRR:

> lsmod

Module Size Used by
snd_usb_audio 188416 2

snd _usbmidi lib 36864 1 snd usb audio
hid plantronics 16384 0

snd_rawmidi 36864 1 snd usbmidi lib
snd_seq device 16384 1 snd rawmidi
fuse 106496 3

nfsv3 45056 1

nfs acl 16384 1 nfsv3

BHABZA=5: Module FIFIHFREHRIRAIZHFR, Size FIEREEIRAIA/N. Used
by FIZR5|BERAHIEHREZ M, LY RATETRTE,
EEEFXNERZIERIFHAES, AEA modinfo MODULE NAME @<, HA
MODULE NAME RNFREMRIZIERINZTR. modinfo —#HHEISXHMITAF PATH IMET 2k
Ba0 /sbin BRT. XEKE, HEUEBEAF SI51T modinfo <Y, HBIIEEIZZ
BHI SR STTEERRR -

> /sbin/modinfo kvm

filename: /lib/modules/5.3.18-57-default/kernel/arch/x86/kvm/kvm.ko.xz
license: GPL

author: Qumranet

suserelease: SLE15-SP3

srcversion: 3D8FBA9060D4537359A06FC

depends: irgbypass
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supported: yes

retpoline: Y

intree: Y

name: kvm

vermagic: 5.3.18-57-default SMP mod unload modversions

28.2 MMM EBRAIZIRIR

BT LUER insmod A rmmod S RUAMAERRRZIER, BZINEER modprobe TAX
HITIXLEIRME, modprobe AEZMEEMNY, GIEBMFITABIANERAIZERTINESZ
&,

MRFIEEEMSE, £ modprobe SLRLIEIETEMAZIEIR, HIAER root FIRiE

17 modprobe :

> sudo modprobe acpi
BERRIZIER, BER -r S8

> sudo modprobe -r acpi

28.2.1 5|FHEIEFHAZIER

B LUREEARF o= HAZIRR, MeE@H systemd-modules-load.service ARSSTESI
SIS e BohREXLEEIR, BERRARKER, EX . conf XHAMNEl /etc/modules-
load.d/ BR. BINAEEXHIEE SERERNZTR, Fla0:

/etc/modules-load.d/rt2800usb.conf

FEEX G NE EPREAZIERINEZFR (F190 rt2800usb) .

i ERBX ARG, TREETMSHENTIRENIZIER, NREFEFERSEIRTLE
HAZIEIR, BEEEEEXHERMNE /etc/modprobe.d/ BR. EZXE BRANAN
.confo XHRUAFTEUTHRAYE: priority-modulename.conf, fl&0: 50-
thinkfan.conf., BEXHHHNEERNZIEREITRFARESH. EIUERUTRAIGRS
RENBZEENZER BT RESHNEE X4
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> echo "options thinkpad acpi fan control=1" | sudo tee /etc/modprobe.d/
thinkfan.conf

© iiE: mEAmiER
LIMENER A TEIERFEINEER, RABEHKZHNZIER, Fit, RO
FEEFIGERAINE /etc/modules-load.d/ o

28.2.2 f#M modprobe KRNIZIRRFINERR &

BEIARBRRIINERZRG, SISHEERBEIEHZIRER, YERRENRREAIESHAR
HINERBY R MEIRET, WINEE+ 0B R, EINAER insmod 3 modprobe THEFEIEEH
FINER BHRIZIEIR,

ERBERIINERE, BEIEEEUTAREH /etc/modprobe.d/60-
blacklist-MODULE NAME.conf Xff:

blacklist MODULE NAME

LA root B13351T dracut ssSEMEE initrd MUE, SAEESISITEN (& NAME il
LElinitrd BIRFR, 3§ KERNELVERSION A Yahiz{THNZ)

> su

echo "blacklist nouveau" >> /etc/modprobe.d/60-blacklist-nouveau.conf

/usr/bin/dracut --logfile /var/log/YaST2/mkinitrd.log --force /boot/$initrd-NAME
$KERNELVERSION

reboot

IR AR FERANZIER, AE5 | SHEEEIIANERZ R, BXRILLEN, BESITRF
BETERE £ B XiF, EIEANNAHEENRSISSEE\FREE. HEIWTART!

linux /boot/vmlinuz...splash= silent quiet showopts

£3Z1TREZI modprobe.blacklist=MODULE NAME &<, fl¥0:

linux /boot/vmlinuz...splash= silent quiet showopts modprobe.blacklist=nouveau
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¥ fFe T cerl -x LURBRIEERESIS.

EiBid GRUB B ENIZIEIRAKATINERR R, BITAERIEN /etc/default/grub X
%, 7£ GRUB_CMD LINUX &< 70 modprobe.blacklist=MODULE NAME &I, SR/
iz1T sudo grub2-mkconfig -o /boot/grub2/grub.cfg fF>FEEREN.
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29 fEH udev HITEISAKISEEE

RAZJLF AT LRI ERIS T R AR EAIR S, RERSHNENR (TielNERERIRE)
FECROAFTE, mAMRIKRERFENHATEER, EMREEIRIPRSHEMENR
HBEBZBENGUIIRERNAF, udev FHEMFTEIVEMMISIIREELHIR /dev BRPIILKET
RXAMFSHEE, udev MURME TRIMNMITEBANRZISESFHOENA. A, &
PUBE ANTERZIRE ORI IZPHRITRSER A, KBEX udev KEDEFI, HEFU
EIRE B EERAS AR M RIEHRTTIT G,

29.1 /dev B

/dev BRFPEET RIEHIHRBNAZILERIGER. €A udev i, /dev BRZRMR
RIZBERPRS. B TRZIKEEEENNREX . MRGEMNREEF, NRFRIEEET
&

/dev BRNRNBREFEIGRXEREF, MIEXGREERGE RSB oI EI, Fohel
BB HEES I FREREERREN. FA systemd-tmpfiles A AGIETCICHEN A
IRV, EIAERAITF /dev BERFPHESXHEMER. EBEXHAITF /usr/
lib/tmpfiles.d/ #1 /etc/tmpfiles.d/ H, BXFHMEL, EEM systemd-
tmpfiles(8) FMi.

29.2 AN#t% uevents # udev

HENGEEREH sysfs XERATFH, M TRZENEHEMBRUNIEE, BIE—FE
ZGEBITNER, EEHERETRERMNEMEX Y,

R MBHIERIEER, RIZES LK% uevent K@ udev BTN, BB, udev
TFIPIEFRIEEFF 247 /usr/lib/udev/rules.d/*.rules # /etc/udev/rules.d/
*. rules XHHRPFAEMN, HREOMERREENTH. WMREL. HNTEERT FN
%, SFPEFAILUER udevadm control --reload f<EFEFHXLEMNERNFFIHR
o BX udev MINMRHEIEBENELZHT, FENE 296 T A udev MNFIHAZIEES
L IE”
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FMEWREINE S EIRIBEFAIR AN &E# 1T, XL LUE M BN EHIFERE. B~
ERIEMNRET RIBERIFERIF. AIEREZT AN SHERERMNIEED REIEEIETH
2. MAZ netlink BEEF1RIWIREHIER#Z L uevents,

29.3 WEpiEF. MZERIISE

IRENRIZEZEREEFZFEN. HTFEMENBIEILE, AZHBERIEFIZOE uevent &
%E udev SHPIEFEROIBRAIIREEN, SR ETISHRRM ID KIFRES, ZIDF

REAE A EAMIEE, XL D AHNENS~ S ID UREMHETFRANELR. SNEEEHE
HoXFXLE ID AZE, ¥ MODALIAS . RIZIRBIGEER, HILLAR— MODALIAS ID
FREB, HEZFRBSEH—RAE, WF USBRin, S0TFAR:

MODALIAS=usb:v046DpCO3EA2000dc00dscO0dp00icO03iscO01ip02

SMEEREFETE B ULIBINIEENERANE TR, XPMFIREEEAZIRRG
. 2/ depmod =iIXEX ID 5k, HEAZH /1ib/modules BRHPAHFIRIARIFIEE
REIESH modules.alias ., EAXFHEMZN, ERPOEZGMINAENTE modprobe
$RYEHIEAF MODALIAS —HfEE, NRIEA modprobe $MODALIAS , BIFHAMZILEH
HII& & 5B SRR AEAF) R ABLED, NRHEITEAIN, NEHIZER, G XEREYHR
udev Bnhfit%,

29.4 s5|SMBENLEIRE

£ udev SFIFRERIZITZRING | SHEFREMNFABISEEHHRER, BAMEXLEHE
HYEREZMIRTZETE root XHFRSH, HEIMAREIA, AT IRMEIRE, RiZRET —
uevent X, EZXMHUTF sysfs XHRAFMEENZFERP. BIF add EAFZX
%, AZBBEREREXSISRERNERSEHS. /sys FPAE uevent XHMEREIRGERM
EFRBEMH, URIBIEETRHRITIEELE,

5Ign, 1E5|1FHAEIMIIA USB BAnrI R A= R A5 | S EMIa1, EARhIZFIEARRY
e, WIRERMNEHERHEFENZGEETHNZIER, BLFEFERERZNL
%, udev RERXGARATARBRAAZIERABIEESMN, X¥ USB RINEENEHMEE
Ria1T. MAETTEEHMN root XHRFG LIXFINZER, FLAI LA USB BT,
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TAFPZER, KELEAFTIFIETRAAEARNRE ZEREHENKR, EXRMHER
T, EREERIMNRLEH Bz THERERERF.

29.5 BMMIEEIETTEY udev SFIPIER
2 udevadm monitor R AFIERsIERZOEMSM udev EHLIERIITEIAIR{E,

UEVENT[1185238505.276660] add /devices/pci0000:00/0000:00:1d.2/usb3/3-1 (usb)
UDEV [1185238505.279198] add /devices/pci0000:00/0000:00:1d.2/usb3/3-1 (usb)
UEVENT[1185238505.279527] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0 (usb)

UDEV [1185238505.285573] add /devices/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0 (usb)

UEVENT[1185238505.298878] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl0® (input)

UDEV [1185238505.305026] add /devices/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl® (input)

UEVENT[1185238505.305442] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl0/mouse2 (input)

UEVENT[1185238505.306440] add /devices/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl@/event4 (input)

UDEV [1185238505.325384] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl@/event4 (input)

UDEV [1185238505.342257] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl0/mouse2 (input)

UEVENT 1TETRZELZEE netlink K1XRVEH. UDEV 1TETRELR5THRY udev FSHIE
B, B LURF NI SR, UEVENT #1 UDEV ZialfvAtial2 udev BFREBIEHE
udev SFPREFIERMITMMAD LLEHSHEXURBETHEGNTE, fla0, BRI XH
EHREETEURLESHTN, BADXEGITREAMT ERESHMEEE IR,

udevadm monitor --env ERFTEEMNEHIFE:
ACTION=add
DEVPATH=/devices/pci0000:00/0000:00:1d.2/usb3/3-1/3-1:1.0/input/inputlo

SUBSYSTEM=input
SEQNUM=1181
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NAME="Logitech USB-PS/2 Optical Mouse"
PHYS="usb-0000:00:1d.2-1/input@"

UNIQ=""

EV=7

KEY=70000 0 @ 0 O

REL=103
MODALIAS=input:b0003v046DpCO3EeO110-€0,1,2,k110,111,112,r0,1,8,amlsfw

udev W¥FE B RIXL syslog, ATFIEHIEHLEEEL X ARAZBHENHARFZBEMEER
7£ udev EEEX /etc/udev/udev.conf H$8E. RILAEA udevadm control --
log_priority= LEVEL/NUMBER BIEEEITHTIFERFBBEMR K,

29.6 A udev RNFMMAIZIZEF1FLE

udev MNAIASRZARMBI B4R SNEMEREARNZSLE sysfs WERIIGERLE. MUE
AILAMIMNTI R EREMER. RASREHSHER /usr/lib/udev/rules.d/ CGERTE
INFEN) #0 /etc/udev/rules.d (RHRENEE) PIREHIFAEFNIEHITITE,
MUSZHEFNE—TELVEE—REN. BRMEINE, TRENHER. MRFmMET

e S ENIRELRE, WAL HEHERE KA ENE, LEMUTLIEEIRETR
MBIF. RIEMZT RN S HEERECTIEAS LRSI IRERERF. NIRRT
FCR9FRN, MERRAIRETREREBIEET R, udev FMITHERT B XMNIEEMN
RIEARSHIELRERSNSUENBIFMAEE. UTRAFUIRMET udev MINKEEANE
ENEB, XERGIFINLEPENE udev BRAIAFNE /usr/lib/udev/rules.d/50-udev-

default.rules,
{5 29.1 : udev RN

# console
KERNEL=="console", MODE="0600", OPTIONS="last rule"

# serial devices
KERNEL=="ttyUSB*", ATTRS{product}=="[Pplalm*Handheld*", SYMLINK+="pilot"

# printer
SUBSYSTEM=="usb", KERNEL=="1p*", NAME="usb/%k", SYMLINK+="usb%k", GROUP="1p"
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# kernel firmware loader
SUBSYSTEM=="firmware", ACTION=="add", RUN+="firmware.sh"

console MMNEBE=18: —ILAZHE (KERNEL ) FAF-MEER

(MODE. OPTIONS) . KERNEL ILECFENIEZRIGEFIRIUEIKLEET console RIFFIBD,
AERLIEABY, A AZMITIRN, FEXFERT, MODE BAIGET SIBRFFHIN
R, XAIIREIAEEISRIESINR, OPTIONS SIFZMNITIZ NI LB IRERER
FREIFRM, ULACItEAFRRIS & S B I A R R M EB A F= 4 IR M,
50-udev-default.rules FARERM serial devices MM, BZMNBABEEFEE,
ZAMUE R LECE (KERNEL #1 ATTRS) F— (&R (SYMLINK), KERNEL =
R ttyUSB XEBINFIEILSE. MNRFEH * BER, ZBRILEZMESEE, F2TERR
ATTRS =HEEfT ttyUSB 1&&M sysfs A product BEXHREEEIREFH,
MRS (SYMLINK ) &ft&AZIREFMEZ N /dev/pilot MRFSHEHE. LRPERANZER
(+=) &H udev EWSMATTLLIZIE, BMERTESEEAMNAN T i Szt ttt. BT
LERR 61 & AN ILECSE, FILL R SRR AER#H B A =R A LR,

printer ¥N4IE USBFTEDNL, HAPEEM- LA (SUBSYSTEM #1 KERNEL) , HE
AR AXFNHE, ARERARENMN, = MEERLEZIGEXRBMNGE (NAME). FF
SIGETEE (SYMLINK) B98I, MURIiG&EIEAIRARM R ZEM (GROUP ), 7£ KERNEL HEHE
B * SEHITAEZA 1p FTEIHIZE. NAME A SYMLINK $EAERER T 280, LU
FIRAIIRE BT BXEFTRHR, Fl0, FERAE— p USBITENNMFSHEER /dev/
usblp0,

kernel firmware loader #NAIfE udev 7EIEITETHEREIEIT IMEREN I A S £ E th
Elff, SUBSYSTEM ILEMESIEZE firmware FHZ, ACTION EREBEREHRMTETF
firmware FRFNEMIRE, RUN+= ESitA firmware.sh BIZARBIHIT, UEHNEE
HIE o

FRA FIN R A — Lo+ [F] RY4RHIE :

o HMHINBH—MHZLUES B IRHNREX K.
° BNCHEHEENHATE. udev MNZFHLZMEER,

s BTMREBLIASIS5IERK,
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o MUXXHRNE—ITRR—THRN, MRENRNEIS—1T, BEAR \ SHAERTT, &
EINRIEEF— 1

e udev MNEZHFES *. ? M [] BERXCEHIINERIEIRT.
o udev FNSZIFEHRIN,

29.6.1 1% udev MNP EASEER

BIBA LM S MZEMEENE, BARATECIZAVRNEE, LEEERRATERTAN
BHERNLERRENE, LERESUTEERZ—:

EERET . MRBESERRI, NWERERHNMEERYER.

EERAET . MRFESIEREN, VWERZEANFIBEERYE.
ME R A AR TEREIEER:

NEIKE. MRBLUBB—5EMEN, BEEE, HFENEK—NME
ANEE—FIEERIN—ME.

EIKRRAE, FATEENANHITERESEN.

29.6.2 1f udev N {EREHEIN

udev MNISTHFER SMUAFMERI, HREAEMWEMMATBELINER. &

udev #
M ey {55 AR LU 2R ;

%r, $root

®REBR /dev (BN o
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%p , $devpath
7% DEVPATH.

%k , $kernel
KERNEL BY{EZxAIERIKE AR

%n , $number
TS,

%N, $tempnode
REXHRIIRES &R,

%M, $major

RENERS,

%m, $minor
BEHRIRS,

%s{ATTRIBUTE}, $attr{ATTRIBUTE}
sysfs BIERIE (G&EE ATTRIBUTE #E7E) -

%E{VARIABLE}, $env{VARIABLE}
IMETEME (@ VARIABLE IEE) -

%C, $result
PROGRAM BV,

29.6.3 f#F udev ILEZHE

TLECSRAEARN A udev MM ZAILIUH R FZ M. U TILERATA:
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ACTION
EHRERVEHR, 90 add 3 remove (RINSKMIPRIZERT) o

DEVPATH
EHISEINISERRE, HI90, DEVPATH=/bus/pci/drivers/ipw3945 AF#EES
ipw3945 IR hiEFFAEXBIFR B E 15,

KERNEL
SHgENRE (RiR) &

SUBSYSTEM
EMHENF RS, 90 SUBSYSTEM=usb (FF5 USBIg&BXNFIBEEMH)

ATTR{FILENAME}

EMHIREM sysfs B4, a0, EMLE vendor BUXHRZHEENERSR, vJLUES
ATTR{vendor}=="0n[sS]tream",

KERNELS
ik udev M ERFRIGEREE, UERLERZEZT,

SUBSYSTEMS
it udev M ERFIGEREF, UERLRENIZEFRAZT.

DRIVERS
it udev M EERIGERKRE, UEHKLEHIREREF &M,

ATTRS{FILENAME}
it udev M HERIGERKRE, UEHS sysfs BHELARNIRE,

ENV{KEY}
BT =ME, W0 ENV{ID BUS}="ieeel394, FHTIEZES5i% FireWire 24 ID BXH
FREEMH,

PROGRAM
it udev HITINERIERS, IR MIURENRHIBE, AEEMTN, RESULT $#rIEAIEFHYE
4 (FTEREI stdout) o
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RESULT

i % PROGRAM AAMEILHFRIE. £5 PROGRAM SEAHEEIMMUNFEEZHE, HE
[EER—TH,

29.6.4 R udev IRERE

5 bRILECEAALL, MERKERDIFENFGF. SFE. SMTRIEEIRSGH udev 4
PENRETI o
NAME
ReIZRET RINET. E—THIIRET REMZE, BzT B HE NAME #
BYELAFR A RN
SYMLINK

S5ZENTRBEXNTSHEERT. ZMRENMNTRIEERRETREIENTGS
iR, WALLBIERATRFNIRESERRN, E—TRUPA—ITREES T
S,

OWNER, GROUP, MODE
MMEETRENR. WEERNEEES BRIZNEFE,

ATTR{KEY}
BEBEEANSEMILEN sysfs BMENE, NRER == B8R, URERZRELE
sysfs EB4rIE,

ENV{KEY}
HH udev BREEFHINIME, NRER == TER, UEERZBLECIMRTESE,

RUN
HH udev AERFVIRAMEBNZIGEHITHER. 1EIE, RASLEZFREFIFEEAR
THES, URBRLIISENESEEH.

LABEL
A0 GOTO PIBkZEAVAREE.
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GOTO
A udev BRIETFMN, HEHM1T GOTO ARSI BIREEX RZBIRN,

IMPORT{TYPE}
RERERFNIMNIEFHHZENZAFFER, udev AIFASTHERNTE, JRKE
EEMRZEE, udev FRIERIEXHFIFRINRBYATHITAR BITHE SRR,

e program HHl udev HITINFERHSAEEH,
e file &%1 udev SAXAXHE,
e parent &4 udev MRIGESNTEENE,

WAIT FOR SYSFS
HH udev FRFAREIRECBIEER sysfs X, fl
90, WAIT FOR SYSFS="ioerr cnt" =& udev ZFfF ioerr_cnt XH4THE!
=

OPTIONS
OPTION $#BrI LB ZME:

e last rule &%1 udev ZEEEMIFFARNI,
* ignore device &HH1 udev ZE&IEEH,
* ignore remove HHl udev ZEEEEIMIEENFIERIPRSE .

° all partitions &%l udev ARIGHF LB RTASXEEIEET R

29.7 KAIREIZ

SR EERM udev MNERZRM AT LUINFIEHEIRERHEERTR, MAZEENIR!
IRFeig & ERRER, NIZEENEMEINARSERTARIBEEXISE S L. Wapeei
HEXHRFREHFAIRHITIRSE, R7TISAZRHINIET RS, udev B4HFEMIER
ZIREHIRANT SR
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/dev/disk

| -- scsi-SATA HTS726060M9ATO0O MRH453M4HWHG7B -> ../../sda

usb-Generic STORAGE DEVICE 02773 -> ../../sdd

| -- scsi-SATA HTS726060M9ATO0O MRH453M4HWHG7B-partl -> ../../sdal
|-- scsi-SATA HTS726060M9ATO0O MRH453M4HWHG7B-part6 -> ../../sdab
|-- scsi-SATA HTS726060M9ATO0 MRH453M4HWHG7B-part7 -> ../../sda7
|-_

I

I

I

I

I

I

| -- usb-Generic STORAGE DEVICE 02773-partl -> ../../sddl
| -- by-label

| | -- Photos -> ../../sddl

| | -- SUSE10 -> ../../sda7

| ‘-- devel -> ../../sda6

I
I
I
I
I
I
I
I

|-- pci-0000:00:1f.2-scsi-0:0:0:0 -> ../../sda

|-- pci-0000:00:1f.2-scsi-0:0:0:0-partl -> ../../sdal
|-- pci-0000:00:1f.2-scsi-0:0:0:0-part6 -> ../../sdab6
|-- pci-0000:00:1f.2-s¢csi-0:0:0:0-part7 -> ../../sda7
|-- pci-0000:00:1f.2-scsi-1:0:0:0 -> ../../sr0

|-- usb-02773:0:0:2 -> ../../sdd

|-- usb-02773:0:0:2-partl -> ../../sddl

| -- 159a47a4-e6e6-40be-a757-a629991479%ae -> ../../sda7
| -- 3e999973-00c9-4917-9442-b7633bd95b% -> ../../sdab
"-- 4210-8F8C -> ../../sddl

29.8 udev ERARINXH

/sys/*
Linux RIZIRENEIMXH RS, BTFSHEFAEHFIEMIRE. udev 2FEAXEEETE
/dev FEIBIEET R

/dev/*
S EIERIEE T RAER systemd-tmpfiles SIEZNEHESHE,; BXIFHER, BEENR
systemd-tmpfiles(8) FMi,

UTXHEMEREE udev ERZEMAXTETE:
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/etc/udev/udev.conf

udev EREXH,

/etc/udev/rules.d/*

AL EH udev FHILEHIN, AIFELARMBEXIM, LUEREES /usr/lib/

udev/rules.d/* RIERIAFRM,

XA UAFBHFIRFHEIT . XAEPRALRSHMNEREINE R MR BIRD

MM, =g, MBds,

/usr/lib/udev/rules.d/*

AAIARY udev SHAFLEHN, WERPHIXFERGERE, FEEFNES, B77E1

M. ERREmIEX Y, MeERNER /etc/udev/rules.d,

/usr/lib/udev/*
M udev FINERBRYEEBIIZR

/usr/lib/tmpfiles.d/ #l /etc/tmpfiles.d/
FERS /dev WA,

299 EZER
% udev EREMNESER, WML FEMI:

udev
BX udev. ¥. MNMEMEERENENEIEE.

udevadm

udevadm FTATFEH] udev BIBITHIITA. BERNZFEH. EESFMHIY, LUKRMEE

B RYIREAH

udevd
BX udev EHEBETIFEFHEE,

420

BEZER

SLES 15 SP5



30 [ERRGIEE

AEELRUEEXEMNNGE. ETHENEREEENER. HITRTe

bash. cron # logrotate FMMHAMH, ENENEL— N AGEAEFEHITT
SECNEIER, BMEXLAHFRNFIEWINARKREE, APHENIZERENINRRIAT
7, AAXLAHFFERARZTEX, F2ENREREEXESNER/MXISFEIRE
(118N #1 L10ON) HIAR.

30.1 FHRRAEEXER

EEETRETEXUTIANERE
B bash. cron. logrotate. locate. ulimit # free,

30.1.1 bashZ4€#H /etc/profile

Bash BERAIANRLINR. EREERINTE, ERFREUL BN, Bash XL
EFIRP IR LR E]:

1. /etc/profile
2. ~/.profile
3. /etc/bash.bashrc

4, ~/.bashrc

£ ~/.profile 3 ~/.bashrc FFHITEHEXIRE. NTHREAFRELERHMIEXLE S, F
EREARIGEM /etc/skel/.profile 8 /etc/skel/.bashrc EFEIEFHNEBRF,
BIVEEHEM /etc/skel EFIXLEIRE, HITUTINERSABHIE N NBEERIRK:

> mv ~/.bashrc ~/.bashrc.old

> cp /etc/skel/.bashrc ~/.bashrc

> mv ~/.profile ~/.profile.old

> cp /etc/skel/.profile ~/.profile
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AR ARIEEM *.old XHEFIEIE,

30.1.2 cron H{4€E

f£MA cron AIEFEXNEEIBEEFEAETIHS. cron EARALIFHIRERTER,
HEZT AR T L NEIARBEIR. ARBAILRIEZTEREEEXHR,

cron &Rf[F /var/spool/cron/tabs H, /etc/crontab fEAENRLR cron K. A
ERERZEREELR S ZREITIHR SRR B, 77 30.1 “/etc/crontab FEYIN” B, 46
ABIZ root. fiiF /etc/cron.d FHREFEISFENREEGHEENER. SN cron Fft

71 (man cron).
f130.1 : /ETC/CRONTAB FREYI

1-59/5 * * * * root test -x /usr/sbin/atrun && /usr/sbin/atrun

TEE@EIT A< crontab -e R4RiE /etc/crontab, HAMEIEFILXHELEIRIES
B, AERNEHITESHRE.

BERGEAEINTHIAZEE /etc/cron.hourly. /etc/cron.daily. /etc/
cron.weekly # /etc/cron.monthly BRH, XLMABHITE /usr/lib/cron/
run-crons 1=#l, /usr/lib/cron/run-crons 6% 15 25t MER (/etc/crontab)
FRIETT—IRe X A] LAMRIRTEIE S RIEY ElIE 1T Pl RE A R BE AU AR

ERBEXMIEIETT hourly . daily SiEMERRLF#IZA, 15EH /etc/crontab MBEE
HAEFRISBIXE (FB MW 71]30.2 “/etc/crontab: EEFEINE G , E2EESMNERZEIER
hourly BRIBXH, EERXNEL 2:14 £ff daily BB, 5 .

f30.2 1 /ETC/CRONTAB: HIRBIEIf

BQ & A A A root rm -f /var/spool/cron/lastrun/cron.hourly
14 2 * * * root rm -f /var/spool/cron/lastrun/cron.daily

29 2 * *x 6 root rm -f /var/spool/cron/lastrun/cron.weekly
44 2 1 * * root rm -f /var/spool/cron/lastrun/cron.monthly

#&, 7T /etc/sysconfig/cron H1¥% DAILY TIME i&EAMNEEN cron.daily RIS
Bl MAX_NOT_RUN HigEfRREMER P RK—ERESEIERRTEIEER DAILY TIME #THitHE
¥, BEESHTKMAIEIT. MAX NOT RUN MIERXER 14 X
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ATEREN, BERRALIPESOHES AP, XLEHABETERHE aaa base
i, f5la0, /etc/cron.daily HEEHH suse.de-backup-rpmdb. suse.de-clean-

tmp = suse.de-cron-local,

30.1.3 {ZLE Cron RKESHE

ERR Cron K HESHHBMF 2, TEMRER /etc/sysconfig/cron

i, SEND MAIL ON NO ERROR HYERIAEIZHA “no” . BMEELLIGEIRN “no” , cron#
EEBMASAIXE MAILTO #iik, %0 cron FMTIFFRR,

TEEFWN, BYREEEIZEXEE,

30.1.4 HEXH: B4 E logrotate

EPERZRS (FiRiERF) UNAREESEARASRSHEESHIERIBEXEH, X

¥, BEATUTHRERATEE—NZIBRE, RFEIRBIEINEE, HERIZETE(]l. X

LEHEXH@EEE /var/log B (W1 FHS FRIERE) , XHARIVEXREBRIEK, logrotate

MG AT g K, BXFEAER, BB (ZAOMAFHEERE) ,B3E
‘REHEXH” ,%63.3T “iEH logrotate EEHTEXH

30.1.5 locate#?$

locate BE—TATEHNHNG S, EFAEREELERENITECERN. NREFE, BR
% mlocate B4E, ©F findutils-locate HEEMGEHE, updatedb HIZEES
Kt EHE SRS 15 DHEEER.

30.1.6 ulimit @<

FA ulimit (AFFEF) &<, ERIURGFIRSFFENERH ERXLERE, ulimit XF
RENAEFNIRRNELEER. RETARFRGE, JUBLENARF SASZR5HE
R, MR EFRARTIEEEEE,
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ulimit ALY EAZMED. ERFIERANE, BFERAT30.1 “ulinit: NAEFIEES
P L 711 o] S

#£30.1: ulimit: HAPIEBESE

-m ERAFEEEX/

-V SRR AEIMNERNERARE
-S HERRBIRAR/N

-C BRI O XA RIRA AR/
-a FRE SRIfREIIERS

RGCEEOAE /etc/profile FIRE, BINAEEIEREBILXH, ERARGAHRIAE
RBEMMYNER. EEEXASFTCENEREXHIKE, 1B5FR /etc/profile.local. &
BPWISENIZIE ~USER/ .profile HfEEE,

{51 30.3 : ulimit: ~/.bashrc HHYIEE

# Limits maximum resident set size (physical memory):
ulimit -m 98304

# Limits of virtual memory:
ulimit -v 98304

WA KB ARAIEEREDE. BXFMAES, HS M man bash,

O == uvlinit

FARFRBIMNTE S F ulimit 5%, PAM (ffl40 pam limits) fEA ulimit BYEA
%, RHT 2ERIEEINEE,
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30.1.7 freedr<

free Y ETRALTRWARAANE. EEYIERTEMEEE], RS ERERXFIE
Z. FIA RAM IS RIERRIA—NEEE 2R, AIRAAGEARFNAFE XM EIFSERAT
Linux. AL, Linux —BEEFEEEFAE MK, FARATFERRIKRERNAF.
RNiZIHERIN AR AR SRS EEEN TR, MET— "N IEFHEENRARFNAR
g, WRNERRE, EMNELERDISWE AR XA H4H, XiF, FH mmap &R
—FHATEM X LRI R X 4 IREUX LSS ((BE man mmap) o

tesh, AiZPEREEEMETR, Wslab %77, HHPEEERTRNERIHRNERE. XWIFEEBRE
¥ /proc/meminfo FITHEAEEZEINER. BiE /proc/slabinfo AILUARIAZER (BH
E2E) &%=

BERNERENENESERT LFIFTALN RAM £, 357 /proc/meminfo FEHKILES,

30.1.8 FMOIFERR

MFHEL GNU AR (Wtar) , EXRBREBFMI. WFXLHS, AlER --help if
TRREERFEEN, XLENEPRETERANNNHA, Info @ GNUNEBXARS, BERA
info info AILBEIILARFZNNE, EATLUGAN emacs - info A Emacs EEER
01, el EEEEFIEaPER info RES, EoILUFEAA tkinfo. xinfo HEEBIRAREERE
B,

30.1.9 {FH man FIEEFHT

EFEIEFMDT, EWA man MAN PAGE . INRAEELFEEZFMI, FREFMIIESEE
REBRHSTIH, ERBRERN—PIFMRIT. NREBVARBAIBIES, BERE—F
it Do

ERATRHERNBRIARGSITH, BEIEDREXHE (30 ~/.bashrc) FIgE

MAN POSIXLY CORRECT=1,
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30.1.10 GNU Emacs B91& &

GNU Emacs @—1MEZRNITIEFIRE. TE/LHNEEB50 GNU Emacs FTMERNECEX 4. B
FXEFMEER, BBMW http://www.gnu.org/software/emacs/ 7,

By, Emacs RIENEEAF. ARABERNAIHEFANILEN SN XA LU#ITBE X FIAC
B. MR XH ~/ . emacs M /etc/skel FLEFNZEMEFPHNEERT, M .emacs &
RENXH /etc/skel/.gnu-emacs . EEENTER, ¥ .gnu-emacs EFIEIEER (B
id cp /etc/skel/.gnu-emacs ~/.gnu-emacs) HRIELZENEKRIZE,

.gnu-emacs X ~/.gnu-emacs-custom EXA custom-file, WMRBFIET
Emacs HfY customize HEWHHITIRE, XEIKESREE] ~/.gnu-emacs-custom H,
iB3d SUSE Linux Enterprise Server, emacs BB XH site-start.el REZBER
/usr/share/emacs/site-lisp H, Xff site-start.el SEVHEUXHE ~/.emacs
ZHIEH, BREMEAZIN, site-start.el HFENEEHET Emacs M~ mREED
KRAVSEHECEX M (F190 psgml) o WEBNEEEXHWAITF /usr/share/emacs/site-
lisp A, HHEH—LL suse-start- Fko FMAFEERAILUE default.el HIEEE
MRACEIZE,

AW TH EMACS EE X IR THEXXLEXXHRIFMAES: info:/emacs/
InitFile IUBRRUTHEXMARALRHXLEXH (NRFE) HNER.

Emacs BRI AL S NI EL:

o EHEMHE emacs,

emacs-x11 (BEBEZRE) . ZiFX11 B9iER,

* emacs-nox . A32#F X11 B,

e emacs-info : info A&TNAIBENSCHY,

emacs-el : Emacs Lisp FREFNEX S, BITRAEEZXLEE M,

MREBE, AJRERZMINFRIEE: emacs-auctex (LaTeX). psgml (SGML #0
XML) . gnuserv (FFImfARS2REIE) F.
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30.2 EMMERIG

Linux 2— 1M SHAFPNZAESHNAR. BMEERERIIITEN RS Ltha] LUK BIXLETHEERILF
b, EXAEART, BHET 6 MEIMEHIG. ATLUER At -F1 B Alt - F6 EXEITHIG(E]
Tk, B 7 MERIEEN XRER, ME 10 MEFIEBETHNRER.

EM x IREIEHI S MARKEXE, BEHA ctrl - At -F1 B ctrl - At - F6 , BIR[EF] X,

EIR ALt -F7

30.3 EEGY
AT NRFEREAMAT, XU T T B

/etc/inputrc

/etc/X11/Xmodmap

/etc/skel/.emacs

/etc/skel/.gnu-emacs

/etc/skel/.vimrc

/etc/csh.cshrc

/etc/termcap

/usr/share/terminfo/x/xterm
/usr/share/X11/app-defaults/XTerm
/usr/share/emacs/VERSION/site-lisp/term/*.el

XEFENRLMmMER terminfo NN AREFREREXHHEREINNARERF
(vi. emacs %) . FERAGMTENNAREFNIZREXLIRINEEHITEAE,
EXT, AR /etc/X11/Xmodmap FENRBAEAAEE (Z8) .

AILUEE “XEEYT R (XKB) #iT#H—FHNILE,

O #x: Eﬁ?%

BXXKBHEE, 188 /usr/share/doc/packages/xkeyboard-
config (xkeyboard-conflg RHEMN—385) FErFIBISR,
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30.4 ESMEXR/MXSFENKE

ZAAERARE LI TEMRY, AIEBHLUBERAMBE, EFR (118N) AFREN MK
(L10ON)o 118N #1 L1ION XF MBS IAERREANE — M H&RE—1FE, RENSRFRTE

BRH9F 45

BE XM /etc/sysconfig/language RENXH LC TERHFITXLIRE, XANIg4H

BEXH, ®MEEE (B5) . FH&E. HFNF. NEFMBH. HFMEHERG, XLk

APHNE—ME I UIERECHNTEERENX, HEA language XHFHNETSEIEE X
(3E2M locale FHM) .

TEYIR

RC_LC_MESSAGES, RC_LC CTYPE, RC_LC COLLATE, RC_LC TIME, RC_LC NUMERIC,
RC_LC_MONETARY
XETERARH RC_ AISEERIIIG, ARMFINER, TEFIHTHEXINEERENX
%, AILUERAAS locale ERYAIEE,

RC_LC ALL
e (NRLE) $BESLARTEMNE,

RC_LANG
MRKZE ERERITE, UXEREELTE, RMARRIKE RC_ LANG, XEFHF
A8 28E,

ROOT USES LANG
HTEREN yes & ctype (BHUIAE) . WMIRIKEN yes, root FEARETE
ENERMXINZE, TNRKEERFIBEE POSIX FEAIRIE,

XL S AEE YaST sysconfig miEasHiTIRE, WWRXTENEEZESAB. EXR/MXA
W, mIBFEIRRT. S MAMED 2 EES %R FRIERE:

LANG=<language>[[ <COUNTRY>].<Encoding>[@<Modifier>]]

428 EEMER/MEASENRE SLES 15 SP5



30.4.1 ARHCCERIXEIRE

systemd S7E5|S4IHAIEEY /etc/locale. conf, BRIEFERIMANEE, BN HHED
BENXIFIEERAS RS AP 4%,

@ J¥&: SUSE Linux Enterprise Server FIHECEX4RITTH

B HARRZAEY SUSE Linux Enterprise Server & M /etc/sysconfig/language. /
etc/sysconfig/keyboard # /etc/sysconfig/console EEXXIEIZE., M
SUSE Linux Enterprise Server 15 GA i, XLEXH#HMAEIER, systemd REM
XS HIRENRE, systemd BXAM /etc/locale.conf EENVKE,

B={ER /etc/sysconfig/language FEXHTE, XETESRBERATT
ENXKEHLE, HIBFEXAFRIIEHNARXIHIEE (FEIE 30427 “—LHR
B )

BIRERFTCENXEIRE, ERIURAUTER—MMA:

=

* £ /etc/locale.conf FEANEHIKE, BITHELK—IIELXTE (BXEE5R, 1§

£ man 5 locale.conf) :
LANG=de DE.UTF-8
EMERE, AILUANEZHNTE (81T —1ZE8) .
* £/ < localectl:
# localectl set-locale LANG=de DE.UTF-8
B, EHALITE localectl set-locale HSEEIEEEZHTE,

EEH systemd REFBHABRIAN T SIHRAAFRRRGERE, LARFIEEEEHRM sysconfig &%
HESAZBIN (MNREREXLEMPENXLETE) ,
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30.4.2 —ERfA

EEMER/MXABBARNZ—IELIRE, BSIREEME SO 6391RE (AIM http://
www.evertype.com/standards/is0639/is0639-en.html# # http://www.loc.gov/standards/
150639-2/ 2 EIRER) , ER/MXAIBIE1S03166 (BN http://en.wikipedia.org/wiki/
ISO_31662) HFIH,

X% /usr/lib/locale HEEMMIEIAEAX G, KENEABRX, AIUERGS
localedef EF /usr/share/i18n HRIXXHRIBREMIBAN M. HEAXMHRE glibc-
il8ndata MHEHN—ESD. FTLUERAUTHELEIZE en US.UTF-8 (AFRERIEMEER
E) IR

localedef -i en US -f UTF-8 en US.UTF-8

LANG=en US.UTF-8
RERETIPEENSEEIE, WXEHIAGE, MBEETHMES, WELH
ZiBS, BIER UTF-8 fEAF R4S,

LANG=en US.IS0-8859-1
XEREFTRENRIE, RERMXIGENEE, BFRFEILKEN 1S0-8859-1,
IEFRERZFRTHS, BEeERIRTERFITERUSZSF UTF-8 BiEF. fE
&, Emacs FIEFRMEX FRHENFRTH (EAHIFH 1S0-8859-1) #HITKIE,

LANG=en_IE@euro
ORI SEXNEEEETRER. HIRENEEHN, E7 UTF-8 helREERTR
o RERNBERZHF1S0-8859-15 A& UTF-8 BY, EAEH.

3t /etc/sysconfig/language FrifiRYERHEE A NI 25 KEUE:

e X}F Bash: /etc/profile &3%£EY /etc/profile.d/lang.sh, BERDH /
etc/sysconfig/language,

o 3tF tcsh: BERBY, /etc/csh.login =1EBEY /etc/profile.d/lang.csh, &
291 /etc/sysconfig/language,

X R /etc/sysconfig/language FRBIERERE RS REBNINEREISE
¥, MEBFGEBCE,
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P EILAREEMATIRY ~/ . bashrc KBZRSEIAME, U, MRFTENIZEFESERRATE
Ef en_US, iBHIN LC_MESSAGES=es ES, X#HHERUAMRFEET.

3043 ~/.il8n ARIXIHIKE

MREHAAZRINNIXIRIGERHE, 1FIRIE Bash FIASREEIEBEER ~/.118n FRYIK
B, ~/.118n FMIMESEBERXE /etc/sysconfig/language FHRFARINE, FHEEE
HNLEXM, BEFEESE RC_ BITEFIZR. 190, A LANG MMIF RC_LANG :

LANG=cs_CZ.UTF-8
LC_COLLATE=C

3044 1EEXHRIRE

HERFPHIXEEE REFEEENNESER (flilen ) RPLUREBESE. MRERE LANG
REA en US #B /usr/share/locale/en US/LC MESSAGES HHHEXHREE, &
HAER /usr/share/locale/en/LC_MESSAGES,

ERILEXEEES, Hli, BHIEREFNAENEEES, BNFABILEFIEETIE
NE&EIES.

LANGUAGE="br_ FR:fr_ FR"

LANGUAGE="gl_ES:es ES:pt PT"

WMREFE, AINEIEIEZE Nynorsk #1 Bokmal (BEME&RIESIZKEN no)
LANG="nn_NO"

LANGUAGE="nn_NO:nb NO:no"

514

LANG="nb NO"

LANGUAGE="nb _NO:nn_NO:no"

EMEIES, LC TIME RIREBEA B ERRREL

431 ~/.i18n AR XIHIZE SLES 15 SP5



ARERHIM— N, BRETEERIRBIATHRMARMLN SRR MR LANG KEAR
NEERITFENESMIE (W0 de) , BEBHNEXXMH glibc iiF /usr/share/lib/
de DE/LC_NUMERIC, RMEAEXMMER. FtwiFiiE LC_NUMERIC €&/ de DE LUEHR
SREMSIRGI H D FRRTE Mo

3045 EZER
° (GNUCEZEFM) chi “RERBMERL —8, SOSERAE glibc-info.

e Markus Kuhn 485 # Unix/Linux B9 UTF-8 1 Unicode & ILRIRLARE , HEIITF https://

www.cl.cam.ac.uk/~mgk25/unicode.htmla,
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31 {EHA NetworkManager

NetworkManager @ A F @& EVMEM eI ohit ENHIBBRR AR, ©FHFMEERE
RITRERINZE LB MR, B35 802.1x (RIPHIMLEIVIEE, 802.1X @ “BETFimOIRIMLE T
B9ZASIhAN I IEEE #7” - {FH NetworkManager, f&7E9MHBY AR RAEIFEMLEIZORED
B, UNTEELATITEWE ZEYIRMIRE, NetworkManager 8] B ahiEEEI B AT &ML
HITEEZ I NEERE — AERRROEZRAERIANERE. ME, BEAIFNETRMNEZIE
ik, HERARGRPINEFEEMEERE,

ARETHE—MER, LAIRNBES D, XEETLUSEEIOTENMURMEZERE G
B TLRIE R REERRES.

O ==: EzDE
DBFREET SLED ¥ B Workstation Extension B9 SUSE f E T {EfhEHix
¥ NetworkManager, FTBERSZRINEEEIMELLE T A wicked K5E
F%, fE£F NetworkManager FIGERfEEN1R%. SUSE ARSS 2R LIEAHA T
NetworkManager,

31.1 NetworkManager B!

NetworkManager {2t T e EEEMNAR R HE, rIERAREMMIRENSZITE, B2, £
LTFERT, NetworkManager iR A REREA:

o WA BHIR AL EMITEAN (5140, DHCP B DNS BR35288) RHMEMRS.
o WHH BN Xen IRSZV[EERNRLEZE Xen ABIEINRS,

31.2 EAEZA NetworkManager

EERHAMEERITEN L, NetworkManager RINSFBRRES, ERILUEA YaST F189 “M
HIRE” BRI EZRMER.

| 1. &7 YaST, ARKEIRS > WEILE,
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2. BITAMEEEMNEE, E22FEEIEHR,
3. EiEd NetworkManager BeEMBIREAIMLLERE, BEHRITUUTRIE:
a. EMKIGE S ZFERHIEEFET NetworkManager B FIEH 7574,
b. BEHHEHXH YaST.
c. WIBE 3137 “MEMSRERE" RPMREE NetworkManager BCE ZHIMLE
¥
4. 1= NetworkManager H B Z B SN EZHIMLE:
a. EMRIREHEAFERPIEFET wicked #H1TIEH,
b. BEHEHAE,

c. M YaST igBERIMFK: @i DHCP BapEcE, SfERAFRSIMR IP Hitl,
552347 MER YaST ELEMEERE" PRME TR YaST #1TMEECERIF AR
B,

31.3 BCEMSERE

£ YaST #/5H NetworkManager /5, 8/ GNOME HiZ2{#A) NetworkManager BijiiHHc & M4S
EE. CRETAEMZIEELEMNNARTR, FINBELk. Tk, BEn5EH. DSLA VPN &
o

() #=: NetworkManager &Ei&41538
£ LAFIAY SUSE Linux Enterprise Server hRAH, &3 NetworkManager & i&4miE28 M
REFREEMEEE. WERINEFTBLRILNARERF, EXR GNOME ZHF L BERS
BT HECE AR,

MRIETFHER NetworkManager Ei&miE23 RACEM LB 1ERE, BFoh&sk
NetworkManager-connection-editor f{46:

> sudo zypper install NetworkManager-connection-editor
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E1f GNOME T ANBEEIEE, HBIRERBITHIRERSR, ARBEEMNET,

Q & ‘WA A
RIBENRRIZE, PIREAATEEEEE. BReMETR, BEERTAGamNENE
Z root NPR. IBEWARAEER LT HEAT,

: WiFi - )
KT ‘ | %
3 EF WA Wi, TEF AR
2 &%
BV

i MicroFocus as
Q #® MicroFocus_open T
B XEAES eduroam aF
@ mAEIEE FU-Campus =
P EHIKS HITRON-19F0 a7
B paFh Vodafone Hotspot
< H= Vodafone Homespot
= Fa
fe =i
Ol i

31.1 : GNOME R4RiEIEiEIE

iI12 31.1 : RINFNmIEIERE

1. $TFF NetworkManager B2 & XHEIE,

2. ANERE:
a. BHEAETAN + BfF,
b. EEFEREERB IR TR (E,
c. FERE, BER,

d. BINERENRE, FEENMSEZIISZHIE “RERE" FRRTAMSESIxR
Mo

3. ‘wiEEE.
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a. IEFRERENITE,.
b. BHARENTFIERE L EINEE,
c. BANEHEN, ARBHNAREFEN.

d. BiERERATAERSEER, BRESMEDF, &REREIRTEMAR
BEXAPNMASGERNFARES, BENE 31417 "AFRNRZGEE .

31.3.1 EEBLENBERE
MRIEITENEIZNEE LN, 5EH NetworkManager /MERF EIEERE,
1. TH “REXE” , ARREELUESEERATSEEXH,

2. EENLE, BREELILE, AERHERET.

3. EXHFMEMSKRERE, HE CTEIIRE,

31.3.2 BEEL&MRER

B] MBI T L LR TE 44 45 THY GNOME NetworkManager /NEFREHT|H, SMNHEHE
SHRENRERERER, MEBETLMLEE A FRPYERRIZH,

372 31.2 | EETRIRMELMSE

1. EEEA LWL, B KSR ARSE Wi-Fio
2. BHEARKEER.

3. BEIEEMLE, @ Wi-Fi WEAFRTERR.

4, MEMKEME, —MEREMNEERSITH. HPSERMEERRNMNERE LR ATH
ANERFIENXAE,

372 31.3 | EETR I RELEME

1. EEEER BERSEARRRT (SSID 8¢ ESSID) A EBeheNEIFNMLS, 154T
F RERE” , ARBE Wi-Fio
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2. Bl Wi-FI g EfTFF Mg ER S,
3. WIREN Wi-Fi @ FRRARE, ARREEZZRREMNS,.

4, TEFTHRIFHEERRISEZ TR SSID 8¢ ESSID, HMEEIGEMESE,

BIVEPHTLME R RATGIBARITER, NRTULHRERBANL, WEREMKENR
A RECRITIEZRERE, MALERBIRNERRTS.

31.3.3 B Wi-Fi/IETFW-REEENIENR
MREHY Wi-Fi/IEF MR FFRARETL, WA LAER NetworkManager #{TECE.
1. TH “KREXRE” , RAREE Wi-Fio

2. BE Wi-FIgEfTAFMRERSE,

3. BEHAFARHIERIE TR
4. fERAREELIBITEERE RIS D RIERERITZ T B R,

31.3.4 NetworkManager # VPN

NetworkManager Z 352 EINEBM (VPN) FiR, 3 FEFFA, SUSE Linux Enterprise
Server #BFEMT T 12t NetworkManager EFIZRRVEMIGE, LI, EFENENNERFR
LT TFREARGE.

OpenVPN
ZfEALE VPN &R, BRI

¢ NetworkManager-openvpn

* NetworkManager-openvpn-gnome

OpenConnect
ZfEALL VPN 2R, ERE:
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* NetworkManager-openconnect

¢ NetworkManager-openconnect-gnome

PPTP (=3t =& iN)
EFEALL VPN R, 5%

e NetworkManager-pptp

* NetworkManager-pptp-gnome
TN BUAER NetworkManager &R+ ENIZE S OpenVPN B if, B HME
B VPN B 25 1M
Faz i, EHRDEE NetworkManager-openvpn-gnome B%3, HEREKRMIIYE
BE#T.

i3%2 31.4 : £ NETWORKMANAGER i&& OPENVPN

1. KRBEUTERGRECASERM R FHELT]ENR, FIANAREFEZE, TR
EFOFR, @EEML,

2. BE+ EfR.
3. RRIER VPN 1 OpenVPN,

4. FEIESHIIFLR, 1RIB OpenVPN IRSZSBRMIZE, SEIFIEH (TLS) O SHIES
(TLS)o

5. BARERERBANIENXAEF. WTFHRINRFEE, BN TR

BIES VPN ARS5 2RRVIZAZ IR =

BR#& AP (XEHEFET OSHES (TLS) AR )
O< BRAO<L (NZEFT COSHIES (TLS) BSA 7T A)
FFIEH /etc/openvpn/clientl.crt

CAE+ /etc/openvpn/ca.crt

FfAFRZEA /etc/openvpn/clientl.key
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6. BEHANNTERECE,

1. ERAEER, BERENAREFNNSERT, BHETHIRH. BrUEEUTERA R
RURSEIR, ARKRBEER VPN R IER,

31.4 NetworkManager f1&Z £ 4

NetworkManager L LiEZE D NREMAEIEAMEE, AEEZEE LS EREEENER
WM&, FTEHMEEIINFAEER. AIEEEARANSNZATTRN MAC #ti3HR3, A MAC
itk B] AR A RS E R 2 MR EEN R el {ER,.

NetworkManager 2 E MR R FE I ANLENLE, INRXIZ N EERLS, N BohiEEF
RITEANRENS. WRFAIBMLEIIREIE, NetworkManager RERFIEMHERE,
MRMEBIGENZ, BRTHA MAC it RZE, M NetworkManager =iXiE#E, EEARE
KIEFINFFHMEZZEFIRUPAEEN (WFHER) .

MRIEMERTLEZTIRTIRAEL, N NetworkManager =3 SSID 3 ESSID &A= Ho
X 0] LU R B FF N &3

3141 RAFPFMRSZEE

NetworkManager BlIRBIMMERINERE: user HEIZM system Ei,

P EZRFE NetworkManager R3NP #HITEAIRIE, M NetworkManager =B F
SR EIEFETEAM GNOME ZiHiIf, XFAFRELHTEESNEENBERRARLS 5
Fik.

AAEZEMMMERF TR, I ZEENE—TRAFRFERNMEVENSHEIE, ARG,
HittPrE AR ERFE SR EIERNeTHRE A RNR, BERF SRS E R AERNE—X7
TEFRE®RP T e HEMAF EHEEE, BXIUAA NetworkManager BEB R P IEZEH RS
EENER, BBNE 3131 "MEMSEE

3142 #FEOSHMBMFIE

MRAEEREZZMEZMEZNEEBRBNSDRIE, NWETLIER GNOME ZRIF B
S RIEMEFEEEE L, FREEEERF.
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3143 [AsEXE

BUH(C) Y

#HER Bfi Pvd P B2

BN BEERL

MAC sk ‘ 00:50:56:B9:3D:C8 (eth0)

FRERILC)

MTU‘ i

PAkiE e (F) | Default

31.2 : NETWORKMANAGER Hfj firewalld Xif

BB ER X AL MR ERA —AAN. BENBLERECE firewalld XK, 5%
EEFRBEMN S MEDIR, B Wi-Fi EEEE firewalld BIKIE, FHREEZIGER 2 2R
o

MREMTFREWES, EERA home KiF, MREMANRAHTEME, FIHRE
public., HNREMFLLRIMERHEE R IFFIEIERE, i Téﬁﬁ trusted Xig,

B firewalld (94T, BEN (Lef5albieEm) ,FE23E “WRMHAIE" ,5E 2341
“firewalld” ,

31.5 ®Ein)dEE
TERXTEH NetworkManager Bt B 4355k P4 17 1 Ay — L& 5 D0 ja) 7,

1. WSS E R EIRE?
BINERT, NetworkManager RREERIFE TIR&EEEN: SITERATR—EEDN
FiEMIEIRE. MIREMEZRLVELEYIRLZETR (BINENITENEERRUK
W-R) , ERILE—NEEAE ST IRE,
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441

E1E GNOME FITILIRIE, BEATHIGEMN MAC it (ER/IEFRPIRMEMNIEEE
£, &EFEA nm-tool = wicked show all E&H<$TTAMEHY) . ARBRHEE
MAEIEZHINEE, TFEBENEE, EELR LR RLE, BWNIZEHN MAC #
ik, HEIAEN.

NRMEIE— ESSID EZMEANSR, MAIEEREEAR?

UERBETL R (a/b/g/n) NEMENSR, BHABR FTaEMERESRENEAN
R, EEEINE, ICBELLEENIEFR BSSID FE.

BEAARSEATIR (BSSID) Al —iRRE N EARSE, EEMEOEAIRSEF, BSSID
BELIENSN MAC itk 7E3R37 (4551) BEABRFSEH, BSSID B4 HIEIER MAC
iyt (M 46 (IEFRENLER) o

N5 3137 “EEMSEE PFRREEEMEEENIHEE, ERBEERNTRE
1%, AEBEHE, ELAEMEL, %N BSSID.

NS Ethit BN EZMEERE?
i (ERIEBRNNIRE) FEEEMEHREE. B2, TR TEEEREIZ4M
SLBWITENRIRE!

1. W05 31371 “ILEMEEE AR EMECENEEZNINEE, EEEEBN
BERE, AEREERE. IR IPv4SEIERIE, HEUES 2 THIERRHE=
GLHEMITEN. XREA IP BNEAHFIZEITIZIZE LR DHCP iRS588. MIATE
NetworkManager A& 4o

2. BT DHCP ARS5=5fERIRA 67 , BMRZIEKBERMHAERL: EHEERN
HEHL, BE)YaST HERZEMAF > PiAiE. TIMRERITHARS £, R
DHCP AR5 25 MR BRARIFRIARSS , IBMERIFHIARSS &SR DHCP fR552%, A
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/proc/sys/vm/dirty ratio
SREANNBHERENLES G, FRb#HIEEENEERAEEAREANEFX,
MABHES No

5 HEBEXR
Xt pdflush SFHPIERIREHTENRA R REREREL,

PRT XLEHEZIN, Btrfs. Ext3. Extd FHEXHRAUNEMAKRIIMIT
pdflush ENENBTEHE, XBZEIEFEREKRIE,

B—1NEERZREDEFNITAAR. G0, FHmES=ERRRELF B ESCUFrEEE
MNENER, MXSMREERRE. TTUZRALEINE, EXREMHIRENTEN,

EtEET, BR4SFIPTER postfix fEAZE POSTFIX LAPTOP., MIRFILT=IEH yes,
N postfix AR FISRE G B &R,
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E£H
354 &g
FIEmIREEMERTIERERABEED, EoIFEA journalctl mSREWZAE (BXiF
MEE, BBNE21E “Journalctl: & systemd HE" ) o UTF/INMHBAINEEER

AYTR) L,

35.4.1 CPUSRINEEARTIE

B2 NAZREUBIARE RN IESS, Er et EBSHRANIZEIRGIRIRIETEE CPU 4
TiTHl, MNRZET kernel-source B4E, AI7E /usr/src/linux/Documentation/
cpu-freq/* HIHEIERE,
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36 FARTF

rEAEAXEAEEIESKMEATFH SUSE Linux Enterprise BUMIINE S, b3
REMAFANE, B—13Z1 NVDIMM 5%,

36.1 &Y

BARNEES AN ENEE, EEREZIARZ RAM (DRAM), FERYFE RAM IRETI
HERE I AR EIZSFER (SSD) B9 BE.

SUSE BTS2 #57E %A AMD64/Intel 64 F1 POWER AR £V EMN L, 3F SUSE Linux
Enterprise Server EBFA MR

S5EZ5H RAM —1F, FARTFERZEEEREAAFEES, Fit, SRYEINZRRS
RAM #8[E], LA DIMM BUfZzUiR (. XEERTFFR NVDIMM: JEZRMENFIEHRTNREFRER,

A3, 5 RAMRE, HARGFES N HEERMTETFIERN SSD. EREXRAESHEFEBRKAY
ez, BRRbZSN, MEMRMIEZRMFME: RAMBHEERDIGE, AEPHNREREE
RE. ERAXMMEAE, SARIERELRDERERE; MEMSHTERNENRS NEH
Ho &fa, 5SSD—#, MRARENNALRFEEESWNHAREHITHREEARAE, N
A LU,

AEIMESERARER RN EFFHEERE, F30 Intel 3D XPoint, &R NAND jA7F5 DRAM
LEER. B, TWEEFRHEANIEZKLMN RAM, XEKRE, FREBIHEREF NVDIMM
B S IIRMARBI I REAMIF A I,

RF I RNEFERAST R LM, FRMENEVES A ESMINAERRG. Eit, L
TRIRERT—RRIERITE,

RARFHIRERZ L DRAM 218 10 {3, BLLREFZRIRAL] 1000 &, AIEEHPRFTENRS
NEE, MAGERNEF—F, FERERBEIBEX, AREMEANIE. &E, REEHMEA
FHHAER, BRSO TANFAREFAIUNNEBEAREREAN, BLEZT, WERER
BTN

XaFERMERRR:
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o FRRMPIBATEGTNESFANENRS, AT ELMIEZELENERNEF, &4
TUREFERESR RAM 1 NVDIMM, 3R{ERAM N AIZFBIEESAR RAM HIT, M
NVDIMM AT fHHiREREA A FE 1 TE

° HFANEHMNBERFARENILESIERRE, BFRAgFEZERINERS ST
NVDIMM BYBE(HRIIAE, B14E NVDIMM BY38 &, LUIKRENTRILIERZIMLERNTFEE, XS
ML EEIZEFNER. FEENZENRETZEES,

ACPI#RERRZS 6 RENX T ILFBIFMEF RS, BR, libnvdimm ZHEHZIREMS Z AR
NVDIMM, A LABRING N ERAXERZ.

() #R: Intel Optane DC AR

Intel Optane DIMM R7FRITEASEART M

* 7£ App Direct I2{F, Intel Optane R7FR] B{EIRIR K ATE &I E R SSD
NVMe &%, HRFKUTEBRY, IR THHIESERE.
M SLE 12 SP4 22 FF142#F App Direct 2=,

* EFATFIEIUT, Intel Optane R7EAI{E/ DRAM B—MEFEMMNABTE2E K fo
LR T, FIhA9 DRAM DIMM BT E&F&E4RIAEEE, M Optane DIMM A
EUREANEDE, B2, 541 DRAM R4ALL, XFMEEREHIAIR TIERE
TRERIE, NMREEITHNAEFTEEAFALEIAER Optane FEIGR
Ihee, ATFHRETRERMER. LR THEIESTERGTRNEX,

M SLE 15 SP1 2B A HFAFE.

o FOEAETIEIUT, Intel Optane RTFH DX, HItER URNERMIEI FER,
M SLE 15 SP1 EEE A FrR BRI

B X Intel Optane DC HAREFENEZIFHMER, 1BEBIF https://www.intel.com/
content/dam/support/us/en/documents/memory-and-storage/data-center-

persistent-mem/Intel-Optane-DC-Persistent-Memory-Quick-Start-Guide.pdf 2,
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36.2 ANiE

Xz
KR RARTFRAI D A= HZ T 2NZERIR MRAFAE NI D ECEIRR
=(a], WETLERFAKIEBFART.

BIR=EiE
EFEEEFEETER R NESIUSEE, 7J5 NVM Express SSD ZFR=a]15Y, SCSI 458
7T (LUN) #888E, ZMTEERNRMARIGE B RERS SN /dev BRH. RIBFAFHN
HiEAE, BFZEREZD NVDIMM RREFHEEHMRANS, HEARTFRHXLEFES
X3 BB

B
BTEMTEERE—MIEI, ZIENEXERZBR = E AL NVDIMM I8, [F—
REFHERZ M= B —REBEEREE, ErFEEENERATREN. Z=IE
R BHE:

devdax
%% DAX 1R, SIBEBEFRIGEXMH ( /dev/daxX.Y ) FHEECIEXHRES,

fsdax
X147 DAX R, WIRFKIEEEMZER, NERARINME. 1T extd I XFS
DAX F9RIGE (/dev/pmemX [.Y])o

REX
ERTARITRSRERENTENESEXHRS. ERT/NESISE, SHEHMRER
SRR

raw

NS TTRIENAEEE, T8 DAX. SEMRFRSGERE.

Q =

SUSE Ax#F raw iRo FTATE raw BMTEPEH XGRS
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A
S BIEERRKEEE— AL, FRE N ATRAAS RIS %A AR X
BEORBARNTE. ESENRRAASHQKENATIER, SRMARIEE: “HA
Wi (FHBSFMARNARMTRE) , WREHAAN Wk

HARE (PMEM)
5 RAM (), PMEM ZERMEFHEAINFR, $EH PMEM B, S2NZFF=ER L
BELZPMRERR NVDIMM, XL NVDIMM BRI IR MEE.
@ A U RECE PMEM &R=iE],

¥ PMEM 5 DAX $3Ec{ER
73 Direct Access (DAX) Bt & PMEM BFf=8lf5, 1hRAFER =563 NI
HEF, FEEHNGEER, RETBEMEREINEE NZZRTEHNENF

-
To

fEARIZHRER (BTT) BY PMEM
SERANERIRIIEIP—F, BKIEBXIiFREEE N BTT ##XE1T8Y PMEM
BIRTiE, MARBE RAM F—EEXARFTH FUER, ENFIERNGIS
Reinial Bt b IR B X K/ BB T,
BTT M AR EBHIBFRIFIIEE, ZEEFRATHRETREE NEEEFDN
BB, IREMBXEEZEEAN (B, RSN NREFRETENRERK
K) , BIBXERERIERELRS. Bit, TEELAENBXFFHITI
BB No
ks, 3¢ BTT BIF=EIA RS BERNZER.
BREATET, BTT BFFTIERZHEF DAX.

RE (BLK)
RIEREFERE S NVDIMM fERIR I A& #HITT L, RN EEFA, BB
=+
% devdax BFF=EILAIL, HMPFAERBEWHKAERXGRFAEINK, NREREAIIEK
nh#s—#¥. SUSE Linux Enterprise Server 2l ext2. ext4 M XFS XHRGZH T It

B8

Hi%ihir) (DAX)
DAX AVPEARF EEZIREY s iZRItb i i8] (19N, (£ mmap RITEAHITIR
&) o
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DIMM 4323t (DPA)
T2 DIMM WRFF R ERIZERNNEFIILL; B, £1% DIMM AR S&RRAIFUF TR
MEFFIaRIMIE,

e

TFE7E NVDIMM FREYTTEUE, FIENRFR=EEN . AJLAGER DSM ihalxX L EkiE.

RFFERITSE (DSM)
FBF3A18] NVDIMM #pYEHRY ACPI A7,

36.3 fEAZEHG

36.3.1 ¥ PMEM 5 DAX f5HEC{EH

XMEANRFLENFARES SN, MRREMBHEMAGHE, BETEFIITE2EANE
FiEF. NHNARRFAULIES D BNKENERE, PMEM (&4 &R,

36.3.1.1 AR@mTRAFHAIUFEENNAER

MRRSFBLENE N AEF IRFHEERERRANRERZFMEE, WiEFRALUER
mmap RFEFA, FIHARFREEBRANZNARZFMILTE, MEFEREMMIMIARS
RAM,

36.3.12 BEEEANEAEER

AT TERTIUEEFN RAM, 5B RERAMITEET, MEN R RAM DELNAER.
an, AUEIMERIFSRIERFREFEMUI (VM) R, BFXERGERIEF, EILATLUR
DENLENEFERE, MTAESEENLEEESZH VM,
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36.3.2 ¥ PMEM 5 BTT &£ A

WNREAEEH—E NVDIMM FREIFA RIFIEA N AV IR IZ &, ATUUERLE S £, )
M, BXHERFZBEET(ER BTT B PMEM £, ATLURAEAE B RHRIEREMRA MG
AT RAMENTIRY (GBBIE 36.5.37T “GIEEHE BTT B PMEM 2% ) »

MMAREFME, WEZEMEGIBIRE SSD —H, feUEMEAEEISE—FER, F
g, WM AIBDHRERARENNE, GFN—FEE I

BTT WERATAIMRIEBXEANNERERFM, Fit, BMEREHTHEBENERNAERF
WEERIFER TIE, FI@IRAERNEIRR S BERSITREEIRR S,

36.4 ATFEEFARNEFENIA

EEEBIFANE, YIRETE ndctl B8, ZELRGEHSZE libndctl 35S, FE
RM—ERF=IEE, BFEE NVDIMM,
XL T BE@E libnvdimm FiEiT. ZESZF=M3EEA NVDIMM:

* PMEM
* BLK
* [E4 PMEM # BLK,
ndctl SAREFRE—RFIERN man T, AIERUTHSIARXLTIE:
> ndctl help subcommand
BEEEAATFHLMYIR, BEA:
> ndctl --list-cmds
AT EE:

version
£/~ NVDIMM T BB HFIMRES,

enable-namespace
e B FR= | Al R {ER,
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disable-namespace
PEIEfEAEERRIR=E,

create-namespace
MIEEBEFEIRE MBI R IR,

destroy-namespace
EfEENZ TR (8,

enable-region
e XIE R EE A,

disable-region
PELIEfEAEERIX I,

zero-labels
BRI E PRI TR

read-labels
KMRIEEIRETTEIE

list
BRI ANISEE.

help
ETRBEXIAERENER.

36.5 IKEFHARREF

36.5.1 ZEFA AR NVDIMM 17f#

AILAER ndctl list dap<FHALKFFAERIFERN NVDIMM,
FELUTRAIH, REEE= NVDIMM, XL NVDIMM I FEN=EEREER,

# ndctl list --dimms
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{

"dev":"nmem2",
"id":"8089-00-0000-12325476"
Fo

"dev":"nmeml",
"id":"8089-00-0000-11325476"
g

"dev":"nmem0",
"id":"8089-00-0000-10325476"
}
]

MREESAENSE, ndctl list EAILFIH BT RRIXIE,

Q &

XAl gE R IR F IR E o

EEE, RERBE=1"NVDIMM, EEMAERANENXKIE,

# ndctl list --regions

[

{
"dev":"regionl",
"size":68182605824,
"available size":68182605824,
"type":"blk"

’

"dev":"region3",
"size":202937204736,
"available size":202937204736,
“type":"pmem",

"iset 1d":5903239628671731251
b

{
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“dev":"region@",
"size":68182605824,
"available size":68182605824,
“type":"blk"

b

"dev":"region2",
"size":68182605824,
"available size":68182605824,
"type":"blk"
}
]

FERIUAM AR ER: = BLK EEAYHIT 64 GB X5, HE—1 PMEM EEMEH
189 GB Xig, F&E =3B NVDIMM FRFRE B R TN ENE,
BAE, available size MERES size WEREER, XEKEEKDEERITIE,

36.5.2 R1FEECE NER DAX VB PMEM & FR=S(8]

F—MRAPE=" NVDIMM ECERL{ER Direct Access (DAX) B9E1 PMEM &FR== 8l
E—TIREEMHAIZIE,

# ndctl create-namespace --type=pmem --mode=fsdax =--map=memory

{
"dev":"namespace3.0",
"mode" : "memory",
"size":199764213760,
"uuid":"dc8ebb84-c564-4248-9e8d-e18543c39b69",
"blockdev": "pmem3"

}
X2 BIEZHF DAX FURILE /dev/pmem3, KFRAMPH 3 #ERBRXXIEES (EAHIHH
region3) o

- -map=memory #EIN=IE NVDIMM ERY PMEM & BIFRE —385, AR ELAFRE
struct pages HARBIRZEIBLEN, XiF, ErLUEHE PMEM B#F=[85 0 DIRECT
I/0 A1 RDMA FEIHEEREC(ER.
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&% PMEM EMTEINBEZFMLUNFR PMEM XiF, BRAE—EARFARNEINELE T HI%
ARG,
BETR, BIRIEHIRISEE ST ATIRERS:

# fdisk -1 /dev/pmem3

Disk /dev/pmem3: 186 GiB, 199764213760 bytes, 390164480 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 4096 bytes

I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

SHMEMAWRESE—F, EERZIKEZE, BIFEBINUE. EARAIF, FKfIER XFS
RrEIL:

# mkfs.xfs /dev/pmem3

meta-data=/dev/pmem3 isize=256 agcount=4, agsize=12192640 blks
= sectsz=4096 attr=2, projid32bit=1
= crc=0 finobt=0, sparse=0
data = bsize=4096 blocks=48770560, imaxpct=25
= sunit=0 swidth=0 blks
naming =version 2 bsize=4096 ascii-ci=0 ftype=1
log =internal log bsize=4096 blocks=23813, version=2
= sectsz=4096 sunit=1 blks, lazy-count=1
realtime =none extsz=4096 blocks=0, rtextents=0

ETR, AN RDESEHEENER:
# mount -o dax /dev/pmem3 /mnt/pmem3
AfE, AIURIEEERRIE T — 1 i+ DAX BYiR&E:

# mount | grep dax

/dev/pmem3 on /mnt/pmem3 type xfs (rw,relatime,attr2,dax,inode64,noquota)

HZRE, BRNNERE—NMER XFS XHERFRINLR, BEH DAX B PMEM & HR==(E],

MZ RGBS HTTRIER mmap () AR ZREIEZRSTE] NVDIMM _ERVFA AEEY
EPAtit, HBESSaI NEERF.

MZX 4 RFEPHXH#HITER fsync 3 msync ARMATHRERFENEHNEEREE NE
NVDIMM, XEFERASRBIFHET mmap BREYTEF P =B FME KRV E M TIEAY REX M IR RR R 17

’—

1To
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36.5.2.1 EFEFR=IE

TR EABRFENEMEMRENE 2R, FITGTEHL PMEM £, AERKEER.
BEHHIZE:

# umount /mnt/pmem3

ARRFERRM=IE):

# ndctl disable-namespace namespace3.0

disabled 1 namespace
REMPRZE:

# ndctl destroy-namespace namespace3.0
destroyed 1 namespace

36.5.3 GlEfER BTT BY PMEM B FR=[g]

BTTRERFEBXEN, Hit, SEFELIERF (B0, 7 Extd M XFS BERHHER
i7) B, BTT B IAHANERE, MRLRERFLE, ASKRIRIFATRE. UTREIE
TANfEIEUEZGER BTT BB KXARTL PMEM R FR=E(8], UIRIIAR X 4+ £45 B EE TR R=(E,

# ndctl create-namespace --type=pmem --mode=sector
{
"dev":"namespace3.0",
"mode":"sector",
"uuid":"51lab652d-7f20-44ea-b51d-5670454f8b9b",
"sector size":4096,
"blockdev": "pmem3s"

}
ETR, RIEMREERFE.

# fdisk -1 /dev/pmem3s

Disk /dev/pmem3s: 188.8 GiB, 202738135040 bytes, 49496615 sectors
Units: sectors of 1 * 4096 = 4096 bytes

Sector size (logical/physical): 4096 bytes / 4096 bytes
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I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

5aimEE B F DAX B9 PMEM B 8]—#E, X% BTT B PMEM ET BB 5 H
NVDIMM RBYFR A AT FITEf#.

.
Q &
RERBHR (/dev/pmem3s ) KER s T sector BX, AJEFRENHESECE NER
BTT BB FR=IaEl,

AR — R AR FmRE I AER S

Itk £REY PMEM BIR=T(E] R BEEA DAX. ERER BTT RIEEREXENE 7%, 8RED
PMEM SRIREHIZFE TR X S NBY, BTT %B%ﬁj\ﬁﬂ—/l\%ﬁﬂ’ﬂlﬁ XRZWFEIR. T2E NI
BE, BTT RURFAREMENIPRGTEN, FHEANNEEIHNBEFER. NREL
SREPNESNZIZERFHRE, EARNBREER, EXMERT, NARFERILAEEIR
IR, MXLEHIBENIERIFIAE, XAUBAIEHIME ‘BRI BB,
S5HMEARERIGE—F, ATUERENXGRFAEEIUX 25 BTT B9 PMEM &FF=iE],
HEZXERARERTE. TERKZBIFTES DAX BEEER. B, hHgEPHXHH
mmap BRETIEEATIEEF.

36.5.4 RXHzZzmBHEETF PMEM/BTT L

HERXARAKETET RN E LK, ZREEANXARFARK NGRS ZHF
getaEl ltl:jt/JWEE_I ERE 4096, ERILIERLITanLEHIRA/N:

# blockdev --getbsz /dev/sda3

THEARAIZESIRRY NVDIMM 12%J16'JL¥J?E’J Ext4 BE, H7E SATA IR&E LOIEXHRS,
AR X M R YR EXE 1%

# mke2fs -b 4096 -0 journal_dev /dev/pmem3s
# mkfs.ext4 -J device=/dev/pmem3s /dev/sda3

THERNTRFISTE SATA IKap2s EGIZEMAY XFS XIHRS, HEHIRA NVDIMM ig& E6lEH

=+
10N o
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# mkfs.xfs -1 logdev=/dev/pmem3s /dev/sda3

EXETEMEE, 5200 man 8 mkfs.extd4 1 man 8 mkfs.ext4d,

36.6 EZEE
M FHIRFREX T I BB S (58

e Persistent Memory Wiki (https://nvdimm.wiki.kernel.org/)
BEBEXEE NVDIMM RARIES. BXMANER, UKBXERA NVDIMM BIFISER
¥, BEE Linux 2 NVDIMM Z#FIHEERN AT A R, LthitmBIRBE SR 78,

e Persistent Memory Programming (http://pmem.io/) #
BXE Linux MEMRERGPERE. FRIEZKRERE, URNERLERNEFNRRAS
ERER. HPNET NVM E (NVML), ZEETRMEE RN API BT AR ZEHF#HIT
BAERFRZ.

¢ LIBNVDIMM: Non-Volatile Devices (https://www.kernel.org/doc/Documentation/
nvdimm/nvdimm.txt) <
e EERZAEZAR, BETEHA Linux AZNE “XH” BRHP. ERFITT IR
5 NVDIMM BYREIRZIER, FIH T B XAZERIMBERARAT, HAET ndctl TA
ERANAEEO sysfs,

e GitHub: pmem/ndctl (https://github.com/pmem/ndctl) #
FTFEIE Linux RIZHFEY Llibnvdimm FRGWLREFE. BINEEERFRTEE, U
Pl Er I =
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37 fER YaST #H1TARSZEE

YaST I 7T — 1 IRS EIEES, BTFEFIEFARABGHRS. ERRERES, UKIE
HEX ., SUSE Linux Enterprise Server 15 SP5 RY—IRFINAER, YaST i

systemd ETERFHRS G, WIS EIRSEE N RERM.

systemd XFHERETERFHEERBIRS, ERTRERIMRS. XLERSERMET

A IRSMEEF, B3, CUPSH cups.service # cups.socket #&#l, YaST AFE

R EEANRS BanKE

E37.1 YaST lRs=EE:RE" BTy “BonERX” ThAEFRNED: 5196, ZEMFi. X

FETERFINRE, BEELT, NITA—MUTREERT, HEWENERINERR

o
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IRSEEE

RIANRERRT)

BEf:FE e

RE T BE WS ik -

cups Fxh FiEfT(BH) CUPSScheduler

cups-browsed Fzh FizfT (EFE) Make remote CUPS printers available locally

dbus F E{TH (iz779) D-Bus System Message Bus

debug-shell Fzh Fi&fT (EFE) Early root shell on /dev/ttyd FOR DEBUGGING ONLY

detect-part-label-duplicates Fh &{TH (EiBH) Detectif the system suffers from bscH#1089761

dhcpd F&h FiofT (EF) 1SC DHCPv4 Server

dhcpd6 F&h FimfT(EF) 15C DHCPVE Server

display-manager F#ed =79 (iE779) X Display Manager

dm-event Fh FiofT(E%) Device-mapper event daemon

dracut-cmdline F Fi&fT(EF) dracut cmdline hook

dracut-initqueue F FiTfT(E%) dracutinitqueue hook

dracut-mount F FiEfT(EF)  dracut mount hook

dracut-pre-mount F *i=fT (EF)  dracut pre-mount hook

dracut-pre-pivot Fzh *i&fT(E%)  dracut pre-pivot and cleanup hook

dracut-pre-trigger Foh Fi=f7 (EFE)  dracut pre-trigger hook =

L] k
Bah(S) BiEs - EREA4(D) |EBREEWL)

HE(H) R®E©)

37.1: YAST IR53EIESS

HERNASNZFHENRSZ ET. BRIRE—/ PO IRS HHthED, i
CUPS. dbus. iscsid. iscsiuio. multipathd. pcscd. rpcbind. TFTP. virtlockd. virtlogd,
BEXERFREIERIEBIFHAEE, ES0 man 5 systemd.socket,
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38 M NTP R Bd|a]

NTP (MLEESEIY) HFIEEFRPNE LNRFANEINDN. 85, TEVNME
N AR EIRIVARS 2RIR1FET B, AR EAREME P E i+ EN BT ENR.
XIFHPENEBN, BERIEIRExIaYE), XaREMEZFRREITENARREIERE
&,

HIFRTINAKNEETIFSER THIEETEE, AERMINHE TR EIIBEN B R XAE
NN AEFNER, FHEEAZNETERISRIFLZTERD, FlNREERENENEEXRE
N RARFHISE, ENEFR, BERERSAREITEN LNARSNE, EEFEREIEE
— MR AR, NTP IR T RRRXLERIFRBIME. NTP ARSS @i LSRRl S2 Y B AR S5 234
SRR AZNE, ERZFNAMSENT (NLLREFNNH) #HITEE,

B SUSE Linux Enterprise Server 15 ¢, f chrony fE/7 NTP B2KIAELHE, chrony
BEMWmNES: chronyd SFPEFRITE5 IS EL), chronyc e iTREEFHET AWM
chronyd B914%gE, UREEITHERZSMHIRIESE,

M SUSE Linux Enterprise Server 15.2 &, MRAEEENUTFIFREFNERIET, EATF
NTP ZFIGRECE R YaST EHUSECE systemd-timer TIARE cron SFFIEFEEHIT chrony.

38.1 f&EF YaST ECE NTP EFim

chrony BE4EHMIHR NTP 742 (chronyd ) Fiski& B AHEA AT BV EGI S ER
MEEE, EHNHNERERAREZE LBURTENEENR, fi0, RFEShEK GPS EikEE
ERBFEMRAVETENER, M—A% RTC SHNRZERIEMELNR, YaST BT NTP ZFHAACE,
£ YaSTNTP BEFIHACE (WL5AESS > NTP ELE) BOF, EILUEE RS NTP SFF2FRET
B, EERIVEDR, MUKARINEE X ERSS 28,
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NTP Bl & )
BT NTP STiF#i2
RFHM)
FRTFINHHIERF(S)
o IEIFITES| FH(B)

EERN)
s |~

FFRSE
cz.pool.ntp.org
pool.ntp.br

ua.pool.ntp.org

ARINA) REE) HIER(D)

| #EIH) Q) | | BEO)

38.1: NTPEEEHEO

38.1.1 NTP SHMFiEFEGH
A UM T E = MEMAREFEF o) NTP SFHFEF VAT )

{NFzh
RV FENRI FERNEBED chrony SRR,

FRTIRHIERD
SR ATIPHRER D A ERIRE RS E], MARKAIET chrony, ERILUKERD
B (A2 o

I BIFITES| ShY
TR EANTES | S AIES I SRANBEMEBEN chronyd ™. BINERLIEE.

38.1.2 ECEIRAYEE

ISR THMER, ERDEEHFHS. MRRSBIACEHEEN—H (RF) NTPIRS:E, 15
REFHS; WREHNNEMLEE DHCP 12 NTP fRSS28, NERDSESIE,
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38.1.3 EcERYEIARSS 2

HEFIHEAAEARSSBFFIE NTP EEEREOARN THE2. ERAFIN. FEMBIRARFEEN
i lE.

BRI RN BYRY B] AR S5 28 -

HECE »

kD)
cz.pool.ntp.org iEE(S) - (T

v REEEEEQ  VBEEmE)

FENH) EGEC) || WEWO)

38.2 : iRNNBYiEIARSS 23

1. 7Eitvitr iR, BABRSIHHEYMIEED BT E AR5 285 i B kS35 28 A7 URL, 1BE4F
URL [, BRI Z URL @EEMAEMAIETER,

2. BUEREIGEZD, UEE chronyd SFPIERF B EIFRNEE RIXE S5 R KNS 8] [F
Zo

3. BuEBE L=, UEBBIESR) chronyd FiRiER B3| S AR EEXMIEZRI RS
R5|IFHE, a0, *FH NetworkManager BEIEMEZIEENEIZABR, HIRTIEE
SHE

4, BEHHEHITHIA
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38.2 FohEcEMILHHY NTP

chrony M /etc/chrony.conf XHixEEEE, EiLitBEVEMEREFERSY, EFESF
chrony R AR ERSES. BRI LUERRERRS2:2TREE IP ik, Fign:

suse.pool.ntp.org
suse.pool.ntp.org

0.
1.
2.suse.pool.ntp.org
3.

suse.pool.ntp.org
ERILUERE MR, MBI AE T IP k.

pool pool.ntp.org

) =7 A—MERNZEITE
ERPE—MEFRNL SIHTENNETE, BNFEETI—&IMNIRSSERT A ITENL.
EERGFRIMUER I HEP— St BHEAMEIRS 2 (ES55MBEtEIARSS2RES) , Hithit
BYUWERENERFiR, & local 582 RIMNEMRSEIE /etc/chrony.conf, URKHE
S5 ERERS 2BX D F:

local stratum 10

EE5) chrony , iBiaf7:

systemctl start chronyd.service

181k chronyd f&, RAFERE—LHENRIBERE, UNEIERTAEAMIT RS
BYRIES . FIRREXM, SitENEE, FLUTREBEFRHNRAIRE, AJLILEME
FEIEDNEE, RN EIRFRENREE,

EEH chrony UEZIRSESI SN BERIEE, 1B1E1T:

systemctl enable chronyd.service
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& M yast-timesync.service RS

BT chronyd.service R 24, SLESIFEE yast-

timesync.service, yast-timesync.service HitAi2sE 5 Dk —K, %
AR55=IE1T chronyd (£ -q &) FKigERSNE, ZESRE. HTFRE—RER
88IZ1T chronyd M— %6, ELLENRNBARBEIME chronyd HXHIARS.

38.3 7Eiz{TBY{ER chronyc E2& chronyd

£iz178Y, ERILUEA chronyc REX chronyd B91TH. E2EMAEX chronyd BYIR(E
HRESIR S

TR UARARERRFIERERIETT chronyc, BUREERIEIT chronyc, BEHST
EFHIN chronyc, MItEBRBETRAHEFEBMAGS. H, BREGZ /D NTPIREA
B, IFIETT:

# chronyc

chronyc> activity

200 0K

4 sources online

2 sources offline

1 sources doing burst (return to online)
1 sources doing burst (return to offline)
0

sources with unknown address

EIRY chronyc BT, 1B quit 3 exit,
MREAFEFEARERTRN, BEERAGS:

# chronyc activity

Q = rNEX
£ chronyc HITHERAEKAMRN, H chronyd FAXERFDEY, BT
5. BEFRHITARAENR, 1BER /etc/chrony.conf,
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Bx chronyc F<LHREYIR, EENERFMIT (man 1 chronyc),

38.4 iE{T a5

B chronyd BEES|ISNEEMNESEZNRA LB, BT ALEBFEEEXHPIEE
RYBYiBIARS5 889 DNS &%,
chronyd =1%EIEHIEYE)EfR AT =iRAf#TE server. pool # peer 15<15EBIATIEIAR
SR, HEIRINALL,
NRE5h chronyd BREFE AT IRIETEIARSS 28, ERILUERE of fline JEI:

/ L;\

server server _address offline
gk, chronyd BASZRLIEARSEE, FRIEFERUTHLSBRATE:
# chronyc online server address

WMRIKET auto offline &M, EMBYEARSZILXT R MERK, BREWEMERIDL
BY, chronyd SRIZEEIIRS2EEM V. HIEIE chronyc EMLEEREFEN, £Eiz
17 “BM” wm%o

38.5 REZRHMSZETH

HEE chrony KIFFEMIERF (190 gpsd) Ri@id SHM 3¢ SOCK IREHFERFIAIR)IHETEK
8. 7£ /etc/chrony.conf FfEA refclock ISR EEBIERERAVEEHSZ B,
EER MRS BoEF2TNENEFSENSH. B TESHEERES I MHEZT
refclock 3%, chronyd B1& U TIRGIERE:

* PPS: At pulse per second APl BIREHAERE. f5l40:

refclock PPS /dev/pps® lock NMEA refid GPS

* SHM: NTP HEREFIR=NIEF. HI40:

refclock SHM 0 poll 3 refid GPS1
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refclock SHM 1:perm=0644 refid GPS2

* SOCK: Unix BEZRFIRETERF. Hla0:

refclock SOCK /var/run/chrony.ttyS0.sock

e PHC: PTP 4B IRTHIZERE. HI40:

refclock PHC /dev/ptp0® poll O dpoll -2 offset -37
refclock PHC /dev/ptpl:nocrossts poll 3 pps

BXBNEohEFRNETRYIFHAES, 720 man 8 chrony.conf,

38.6 S54MERBYE]SZE (ETR) HUBTH[EIZ

XFr55MREYEIZ%E (ETR) B$ED, SMERRETIE)SIRE 27720 (28920 R%) FiARb &R H—RHIR
HeRESHEPES, LREZNEARSSEER TOD BIHRIFRD

AR ETR T BN A LUEER —8 118 . IRNMREBIRPHRESE, BEXAE CPUH
T—RUHBNKRE, XRTEHREY. NREAEXMER, EZEHEXETH, FIE5%
¥ XRC B9 & #1789 DASD 1/0 # =Lk,

AHEE A sysfs BIEEUE ETR 4%; Bl root BMETUUT&H<:

echo 1 > /sys/devices/system/etr/etr@/online

echo 1 > /sys/devices/system/etr/etrl/online
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39 HWRERRS

FEEADNS (R RS BRIV IP ik, X, Ea]LOR IP ik
HEIkGENZ, B0, 5 192.168.2.100 5k jupiter. EIREEH CRIRMRAR

S5esAE0, TABNEEEE 2337 "ZAREETT FEX DNS —RER. THIECERAIPE
F37 A8 DNS ARS52% - BIND.

39.1 DNSAiE

iz
IR IR B —Le X, (zone) Bk, 130, WREIHE example.com, EFEE com
1A example & (BKXiH) o

DNS BRs323
DNS ARSS 28 24P R TR IP 5 EAVARSS 28 BRI LIATEXIFAE—E T DNS RS
25, IREXIGEE—BXRERS:S, HELE—SFSEAXIEMRERSEZUATE
%o

FEXIF DNS fR58
FEXHEEMEZPRIFAEEN, DNS RSBFEXESEFEENEFRE NN
EHTIE Ko

REX1F DNS PRS2
REXFHEFEXFNEIZ, RERXIH DNS RSB FEIKIFERIRIEMEERS
SR ERIE, WFRREXE DNS fR5BEEEN CRIH) NXEHUE, B
A]SEM A DI PARZ,  INSRREARSS SR N REIREX I EBURRFRIZA, EREFELEAK
) Gl 2

¥ 2
R IZBIEH DNS RSB T AN BN EIDAZTIN DNS RSB 28, AT HER—ERE
FERAEMNEER, RSERM netconfig (BIEZEM man 8 netconfig) .
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iBR
IERMBEXBMM IP #IpIES. BXRSHFIIERRHIEZBEARRE BIND SXHEH3R
B UTFR—E455%IER:

NS ig®
NS iERE &R R RS FIWLE BN Tn EHXKE,

MX 2R
MX (BRF3ZHR) IERIEARTE BB E BRI REX R AT B

SOAIER
SOA (EIaERARNIM) BREBXEXHFRNE—FIER. SfEADNSEZSHEN
ZEREP iz, /A SOAIER.

39.2 &&

ERHE DNS fR5352%, BB YaST FikF it > M EE, EFEUE > s, AREE
DHCP #1 DNS iz5528, MIAREARXBRTREEHIZ.

E, EITHRERUTHL!

> sudo zypper in -t pattern dhcp dns server

39.3 {EMA YaST #1TEE

f£F YaST DNS IR A A #MLZECE DNS fRS328. F—RBHILRIREY, RAS, RTE
M —EAXIRSFBEEIRE. TRGRIRER, BEEESKRSHEE, FRATRIERN
IR EESRNERERES, FINIKEACL. BEICR. TSIG ZiAFEMIEDL,

39.3.1 AFEE
HSB=NSRAINEEAR. EAIUMNHIFENE L UEHNEREERT,

1. FBREoHEREY, EFETIE 39.1 “DNS fRFSaa%iE: HARGE" PRERNEL L
EEMEERGFT . 75 DNS fEAT SRS 1R 8 LA IED
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BERAGHE RS

BHih&H

EERGHER AR

HENXPE — NREEXFEHEXLE, MTLIEEETENERE; BINMEAT, &
BIEREMNEHNBERT, BEEXEEIEERN auto, BE, EIUELMEE
EORM, HEM STATIC 5 STATIC FALLBACK X MF RIS S FRA M H %
%o

fEZ43H DNS fi@trit k25, IEEEFANRS: FREAABMIRSE. HLEARS2E
(bind)8{ 73 dnsmasq BRSS 28
EXFEXLEIZENFMAES, 7580 man 8 netconfig,

DNS [ 3 %%E: RARIEE )
734 DNS R2Aff RES(P)
Binas

3t DNS RRATS: RE(E)
ERSE @) -

R0 1P itk
1Pv4 g IPv6 k(D)

[192.168.1.1 TANA)

RRBHIRQ
RO
| B | | WHO | TN

B 39.1: DNS RS8R ®HABIgE

&R BZ2ZWIER DNS iRS2RE CTEANZHEMARY DNS ARS588. AT IP i,
RIFEBRT Ao
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487

2. DNS XIFIHEERZ M AEM, MREEXKEXH (W05 39.6 T “XIE4 &FR
R) o WMFMXE, BEDTHPAERH—DER. ERNRAEXE, FFBHLL . in-
addr.arpa &R, &REEFEE (FB. REHQIER) . BEEWE39.2 “DNSfEHEEE
2 DNS X . BEHFETRENEXIENEMLE. ERRXIE, B8R,

DNS fR5538 %5 DNS [Xig )
G e
& ®£3 =
|example.com [z - ZRI0(A)
EEE#H DNs Kig
[E8=1 ™ |38 IR
=
example.com FE _ &80
| mBe) | | FR) || GEE | TN

B139.2 : DNS fRS588%%: DNS X

. EREMIEER, ERILUEE R & A AER R R COFT A AERY DNS ixH. A
[EREREESIFHIEE DNS fRS3e8 (FFTEZXH]) o EEAILUSIE LDAP 2§5, 155
WE 39.3 “DNSfRSES&#ERE: AT

o
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DNS RE8RE: RS )
firewalld BYBG A5G S
STFRA AR IR 1 (F)

Pt [mI=E S

B LDAP #§5(L)
RSEE
LEiRE:  REGES
SARER:
RISHARS -
EBiE:
FE#
*FARE: 192168.11
®if: 1.1.1.1.in-addr.arpa, example.com

DNS RSB ERES(E)...

FEIH) HFIER) FiR(B) F=H(F)

B 39.3 : DNS fRSEZBRE: TRES

3932 EXREE

BEIERfE, YaST B ITHA—1&E0, ERERTSMEERT. TltEOSEREEESE
LHRERY DNS ARSS2RECE

39.3.2.1 Bnf

FEEDIT, EXEEESISRAIEE DNS RSS28, EEFoIE5N DNS fRSS28. EIREHN
DNS fR$328, 1B & ZEIE5) DNS fRS523, Bf=LE DNS fRE528, IR T E1FLE DNS ARSS
2. EREHENLE, BERRFTIREHILENEEES DNS RE28. EoILUBFTAAEFH
I I ¥TFFBAASEAREI DNS w0, FHA A S4TSR E

B RE L DAP S350 FETIIRES, 1k LDAP BUEEBEXIG X4, % DNS RSB ESE
RTEEHEHEEN, et S AT LDAP #iBEMTAIXEIEER,
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39.3.2.2 k2

NRIERIAH DNS BRSZBILENEIEFK, MESHRIERE LA LE (NRHT 7T XENE
B) . BRBAIFohAMIE L2875, NRERSEZEPELSBREFHRSH, W netconfigs
WIBECE, BX netconfig BNIF4RES, S0 man 8 netconfig,

39.3.2.3  EAEIn

EX—E8), IREEARRIRSFET. MIETRBREEFEFRFEND, ARERNXAEFIEE
B EEANBEHMIIFE,

39.3.24 HEREZE

E1%E DNS IRS BN ZICRIABHIERAE, BEEHEIDR. THEEET, $8%E DNS AR
SR ETHBEEANNMUE, ERFAZAHTUERARSSEENBE, SEFHUEES—
Xt WFEE, BEMIMEEZN. |RAXMGXR/N (LUKFTRHENA) UREFHEHEEXS
hfe s %%,

FEMIIE SRR Tl UMEREM—LEED, BRICEME DNS ZHRIERE1 &R, EXH
BRT, BEXHERER/ER. HFXMERA, MRFTEATIEAR, WHKRFFAERRLE
m, EigREXIHEHHAE DHCP 0 DNS ARSS 2 Z EIRVEITIEE, BRAICEXEEN. Eid
SMNERSBEXERSBUXFFHmEBENEIERE, EBAICZX IS, S WE 39.4
‘DNS fRs328: BEIER o
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B DNS BR%338: A3
. HE?:%% =] 1533;}.

: BA%m MBS IER
© R4S i
el SCHE) BREHTHU)
TSIG B4H e E) BREEFED
DN it
RAA (M
RARRAER(
#E(H) mHo | [ mzo

B 39.4 : DNS fR32%: BEicH

39.3.25 ACL

ERLEIHEEE X ACL GhlaizHIFI®R) KaFIHRITIARRE. E2T MRERENRME,
TETHEEEE TR IP it (FEHAEENEREE)

{ 192.168.1/24; }

REXHRNEEER MU D SER BRERIES P

39.3.2.6 TSIG %&%8

TSIG (BEEEE) WEERKRZFIP DHCP 1 DNS RER @ N ZeM, XERA

TE 3987 “Le=5E" BERNE.

EARY TSIG A, IBEMRAZEDE ID WEEEHRMAN—E—RR, HIEEFEMEBIHNXYE (o
H32) o BEMBINER,

EEAUMEIENER, BREH D FREFAT, AEXHE TEFEEFEEX RN ID B
o EFEE, BRI HITHEIA
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39.3.2.7 DNSXIF GRIINEXIH)

BAMDREXE, 155 DNS B3, @A EXKIEER, mANRKENRIR, ARREH,

£ DNS fzs528 IP FRIXERIESEFINEER, e REMRSS BN MR IR T ARSS 28,
ERHIX LLARSS220YI510], FTMFIRAERE—1 ACL,

39.3.2.8 DNSXiF (GRIIFEXIH)

ERMEEXIE, EEEF DNS Xig, EEFFZEXIFER, MAFKIFNEIR, RARRER
Mo FMEBXIFE, FREB— I REAXEH, 5180, HARMXE example.com (FEAFE
192.168.1.0/24 FHEN) B, HEAEEN IP #HUBSEERMN—MRNAXE, 2BE
X, W&&A 1.168.192.in-addr.arpas,

39.3.2.9 DNSXig (FEiETFEXIH)

BREBEEXE, 1HEF DNS X8, NRPERFEXE, ARBEEHRE. ZHEERES/LT
E: 274 (F—NMTANIE) « NSIiEE. MXI2FE. SOAMIEH.

E139.5 "DNSARZ5EE: MXEgRiEss (B2 7 RERNERIEERTE X5 DNS B9ig
B, UkAEFIHIREZIFIRS ETXIHERIFIEIED, EAFSENXE, 1§k
BEAVFEISENRAENEY TSIG EiH. HIEEMEEFIamE X EH. BREARKEEE, 15k
N ACL, BMBELXEX T ACL,

FEEAIEER, EEETRAXEEE. AT ACL REXERETE FHXE,
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Xifipiaas
RAHE | |

£5(8) | NSER(D) MXBRX) RITEHKIZR (SOAS ER(E)
RIFENEER(L)

v BREEEREZ)
IR
v any
localhost
localnets

| wmen | | EHO | | meo |

B 39.5 : DNS fRs38%: Xig4Rigss (Es)

XiggmigsE (NSIER)

NS IERIEER T HEENKIEE X ERRITRSE. BRERECHRMRSB[EE
FYIERF. BARMER, BEZMNNRTIRS 2 MRANERIR, ARRRINEHEEIA
BESNE39.6 “DNSARSS2:: XEiER (NSIER) 7 o

Xig4miEss
EHRE | |

ERfi(B) | NSIZR(D) | MXIZR(X) | EAEHIZR (SOA)S) | ZR(E)

ERMAEMRESEN) —————
|text-records | | RIA) ‘
BIERSETIRM) e ———
[-b-cdoampiecom | L) |
| test-records.example.com.
| wme | | mHO | mEO) |

[E] 39.6 : DNS fR38%: Xig4RiE2% (NS iER)
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XidmiasE (MXCR)

R R CIR R ER R AR S3 2 AN B T A 5K, IBRNER AU ARE. HIT

FeltigfElE, I\ERRINHETHIN BS2IE 39.7 "DNS k5es: XiEfE:E (MXid
x) 7o

EiEifmiEes
RHRE |

| EEE)  NSIZRD) | MXERK) | ERERESRS0AE) | BRE)
B MAE S

Htb(A)

testing-server

HhEERE)
2 FRINA)
B ¢ 45

ER ARS8 Ml
a-b-c-d.example.com. 0
testing-server.example.com. 2

R

| #EBH)

EHC) | REQ)

39.7 : DNS fRS32%: Xigidmig=2 (MXigR)

XixmiE2% (SOA)

493

LETTAFEIEE SOA (RRIGIERANIN) 1BR. BXZEMBER, EEMWHE 39.6 “/var/lib/
named/example.com.zone X4 , i@id LDAP BIEMEISXIEARZIFENR SOA LR
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XiEieiEes »
EHRE

Effi(B) NSIZR([D) MXIERX) | RAVEHIZR (SOANS) | iBRE)
FFIS®) RIF(E)

£330
2022050401 3 <] [t -
SFid(Y) b (V)]
TTLL) ) 1 = RPT:
2 |lx - :
EHEEP) BiT(N)
1 | (i
RMEM) 27
1 =l =
HEH) AH(O) BEO)

[ 39.8 : DNS fRs328: Xifi4mig28 (SOA)

Xi%miEas (2R)
L3RR T BERMEN. EICEEHEP, BATVEFERHERE, AXBRTE
I, MEIRYERIA— IP #idlk (IPv4), 33F IPv6 itdik, i5ER AAAA. CNAME 23&Eo.
X FEIRIE NS D FH MOERIETEHRMENE ST BRIFARIBIIER, MEAE
B NS F1 MX, X=FpRBERIFAMEN A iBR. PIREATFREAXE. ©5 A BRER,
f5lgn:

hostname.example.com. IN A 192.168.0.1
1.0.168.192.in-addr.arpa IN PTR hostname.example.com.

39.3.2.9.1 FxMEEXE

BAMNkEXE, HEFEUTIRE:

1. [B5h YaST > DNS AR5528 > DNS X1,

2. MREFERNMEBRIERXI, BARMAHEITIRE.

3. FiCFEM K, HERNAICRENE, ARBHANKRINCR, HEREHENRME
Ko SAR YaST SHAFER N BIRARSZB/HVIER, B7E DNS BRET-RAFINZIER,
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XiiRiE2s )]
RGE | |
ERHE) | NSiZRD) | MXERK) | SHEHER0AS)  BRE
BRieE
BRER) HA(Y) fa)
|example.com ||A: IPv4 i B FF & ‘ |1.1.1“I | —_—
U
e |
CEENARIR
R -xm @ | oeso |
|dns.com NS a-b-c-d
| example.com A 1111 |
| EmEe) | | WEE | | BmEQ)
E39.9 : FMFEFEXIHIZHE
4, ;R[6] DNS XigEQ, AI— P REFEXIE,
B Azge. )
il DNS fR3528: DNS X
ST
BEias B LDAP 25 L)
HiaEEIFIR
bl | R
[ onsEs S —
| M1ilin-addrarpa |x= -H e
BEER DNS Kif
Ee] M | #mm |
e
example.com T8 ‘ﬂ|
| e | mE© | ®EO
B 39.10 : FMzMEEXE
5. iz EXE, REECEEMEF, BAIUEER PTR: kEFEHIZRIER, HNMERN
FICREME, ARREHFINHBERHERIA.
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BXigiRiE 2R )
EHRE

Efiti(B) | NSIZR(D)  FREHIER (SOA)S) | iZRE)
ERNE

IERE(R) ER(Y) =10

1.1.1.1.in-addr.arpa. PTR: m[A#iE ~ | |example.com.
224(H)
AhN(A)

BEENRRFIR

BRE TR B TBIER(T)

1.1.1.1.in-addr.arpa PTR example.com

FENH) BVH(C) HBE(O)

39.11: FIMRMAIZR

RIEEERMBZ MRS ZFICR,

O =7 FERAEAXSE
ANEMXEE, REEEREHERZRAKIELOEITHRIE, TEN-REMPEEEIR
EE ARSI, AREERERKE, XiF, NERKENAEERHSTERAX
AT,

39.4 3n) BIND BiRARSS 28

£ SUSE® Linux Enterprise Server 24 £, BEFiftAilER AR 28 BIND (Berkeley E L

FE) , AtEREERLAIENE Lt B RARS2E, MASBIEAE#E,. —fkms, NR
SEEELGEW, HTE /var/run/netconfig/resolv.conf FHEANT 127.0.0.1 A
localhost MIBFRARS 2SN, NRRECLEIET LIFNBFREAINEE, RMERRER
#7519 DNS, BIND &I root B#RARSZ 2/ MITR2 RN, XM IEIERIE, B8, NEREX
£ /etc/named.conf By forwarders THINIRMHSHY DNS KH IP ik, LIafREE#HTTH
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MR BFREN. MNRINEFALERXMIER, NiZBMIRSIFIGIENETEFNAR
FiRS28iE1T. REAERE T ZEMRSH[ECHXIZG, ©AEEMAIERR DNS, 7 /usr/
share/doc/packages/bind/config HaJ#%E|EERIRE,

) =% BMRSBESNENEE
RIBE BXMIE IR NEIEIZIEE, BTIRS2RE ST BER HaiiE
Tl ERWIMER, 5 /etc/sysconfig/network/config X{HHY
NETCONFIG DNS POLICY ZEIZEN auto.

BRAEGEERY, MBiLHTNMEREGE, BIEECEECHEERERSELE, Ui
FAEEALE, ANMNRERLE, BIND BRELAXMUIFANIEK, F1a0, HIHREERIEREME
I Web BRSS5 28,

ERhB MRS S, 1B root BHIANGS systemctl start named. 1M
systemctl status named #9&E named (HEARRMRS[/HIZEN) BEEMRINBE. 15
F host & dig BFIIAIEAMAL LMK ZFARSES, ZMIAELRE localhost ERER
INIRSS 28, HudbR 127.0.0.1, WIRFKREIFFFEHNLER, MFKAE /var/run/netconfig/
resolv.conf FIREE AR EMNZMIRSBMF UL HFRETE, NREE XML, 18
BN host 127.0.0.1, XNiZEHEMIN. MNRKEIEIRES, BEFH systemctl
status named HWERSZBEEEIEIT. MR ZEMRSERBHHE LIEIITH, 1B

Z journalctl -e MY%EIH,

ERIBHBENRTIRSE2S (XML LETEETHRATIIRS ) A{ER %428, 1B7E options
ZB8Y forwarders TRHRIANMBRE—DIZA IP #ilE, 7139.1 “named.conf FREYEL A%
17 eSS BIERG, BRIEER SIS E AERIX LR,

{51 39.1 : NAMED.CONF HafyiE & 515

options {
directory "/var/lib/named";
forwarders { 10.11.12.13; 10.11.12.14; };
listen-on { 127.0.0.1; 192.168.1.116; };
allow-query { 127/8; 192.168/16 };
notify no;
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options W/EEIIREXIHAIIN Llocalhost #1 0.0.127.in-addr.arpa. “” TH type
hint MMNREET. TRESMERXY, NREFER. SERESIMIEU 4 4R,
FIRRREES T ERNAUE, FREEXH /etc/named. conf XX HfE, RIfER
systemctl reload named #57= BIND E|FiEEUXLE 4, FH systemctl restart
named EIEHEB B ITIRS B REMERKR. EHEEIEILEEIAN systemctl stop
named R{Z1EARSS 28,

39.5 /etc/named.conf BCE X

BIND R#FARS 28RS MFIE IR EEFMEEXM /etc/named. conf A, T, ERIEAIHMY
XigE (BEENE. IP#IE) FEEER /var/lib/named TREMXMHAH, THEE
NREFMER,

/etc/named. conf KD AR . —HHEFHEFIZEN options &5, 5—IB
SHZMIB zone WA, logging EHH acl (AlEHTHIFIR) DZERER, R
T # TS // Frsko 91392 “EZH Jetc/named.conf” RRRTRERH /etc/

named.conf,

f1 39.2 : EZsHy /ETC/NAMED.CONF

options {
directory "/var/lib/named";
forwarders { 10.0.0.1; };
notify no;

iF

zone "localhost" in {
type master;
file "localhost.zone";

zone "0.0.127.in-addr.arpa" in {
type master;
file "127.0.0.zone";

IiE
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zone "." in {
type hint;
file "root.hint";

iF

39.5.1 EZHECEIEIN

directory " FILENAME ";
$EEBR, BIND AU ZBRPHEICEXEHIENXX . BERN /var/lib/

named o

forwarders { IP-ADDRESS; };
R AEEZEN DNS IBKRMIER T EELFINRIFRSSE (REHIER TE2RM
RN ZMRARSSE8) o A IP #bik (580 192.168.1.116) 2 IP-ADDRESS

forward first;
FEZEE root BIRARSS 28AFHT DNS 153K, Xt DNS iEK#FHITH R, FILUE AN
forward only REXf{ forward first, DUBREAFIBIER, HEFTSBEMBEX
RIXFIRBZFARSS 2. XAl AR FHAEEREE,

listen-on port 53 {127.0.0.1; IP-ADDRESS; };
HH1 BIND ZEMB ML OMim O LR P inEE, FRERHIEE port 53, BEXN
53 AEINIRO. HA 127.0.0.1 AIFERSKE Localhost BYIEK, NRTEERKIL
m, MERINER MERPREZO,

listen-on-v6 port 53 {any; };
157 BIND P& -k CiiPf IPVv6 B P IRIEK. M—RLUEA any BIZE none.
IPv6 TS, ARS8 RIEZ@ECFTHIL,

query-source address * port 53;

SNRBIAIEFELESNG BRI DNS 153K, MFEELILI, thI#ER BIND MikH 53 mSMNEAIXIE
XK, MAERRES AT 1024 BEMAERC,

query-source-v6 address * port 53;
&7~ BIND #8-Nim O T IPv6 &Eif,
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allow-query {127.0.0.1; NET ; };
EXZEFImA LB L &IX DNS 15 KRIIWLS, BEtiHEE (a0 192.168.2.0/24) ik
NET., REH /24 EMEMBNEERT (EARFIF7H 255.255.255.0) o

allow-transfer ! *;;
EHIML EN B USRI FX, LFIPEER | * ELEER, MREALT, W&
BUME B BREIRER (I BB R KIS F 1%,

statistics-interval 0;
MREEID, BIND B/NNEHEERFENEHERERBITRAIHMER. AIURKHEHIEERNO
MR IEERIEESITHER, WAILUEE— 1 BTE)ER (D READ)

cleaning-interval 720;
IEETE X BIND [Elff Z K [ElBEMREERF. SRERNESERSNBEERREZ I,
BB AR N B AIEEN. EAIAET 60 S8,

interface-interval 0;

BIND EHATEMLZIZ P8R A AFEREO, WRFZEREN 0, WARHITE
%, BIND RUifREzpitteilEpvEN. S, RAZHE X EIER. FRIMER 60 73
o

notify no;
18RE no FPEHLEH B FRARSS S8 X I #UE 4 B ch B B AR AR 55 234K BB IR mh BT 1S 238 A,

BXAAEMNGIR, BIFIEFMD man 5 named. conf,

39.5.2 HEIER

BJLA7E BIND RIFRECEIERINE. ARMUE, 8%, MAREEBRE®B T, 7393 “2H
SICFEHET BRT R ESNE, IREAEASIER.

f5139.3 . ZEAEICRAYI
logging {

category default { null; };
}i
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39.5.3 [XigIm

{5 39.4 : EXAMPLE.COM XI5

zone "example.com" in {
type master;
file "example.com.zone";
notify no;

IiE

7T zone |5, IEEEEEMNIHMZIR (example.com), FE in MARIESIELRAEX
EITUR, W07 39.4 “example.com BYBEIN PR, BEXAZEXE, B/ type U#A
secondary , FEEBIKXKIFNZMIRSEEEN primary (EFEERSZ— 1 EARSIRHIR
ERRSSES) , 1 39.5 “example.net BIKIHIN iR

{51 39.5 : EXAMPLE.NET B 515

zone "example.net" in {

type secondary;
file "secondary/example.net.zone";

masters { 10.0.0.1; };
IiE

AN

type primary;
BI$ERE primary , 57 BIND A ZMARSS R NIEX I, XIBRE B A ERAIETE!
BT XSt

type secondary;
MB—1RBIMRSBEXLXIH, HITEES primary _servers —itcfER.

type hint;
hint RENXE . AFRERBMARSEE. XIEHE X T LUREBRF.

file example.com.zone & file “secondary/example.net.zone” ;
LIS BRI B EIRPRITE N X . RBRSZSHBAREL X, AAXLEHEEMNS—
BRSSPI, N TXDERSBIRERS]BHIXHE, 1BEFERBR secondary
ERREX .
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primary_servers { SERVER IP ADDRESS;};
NEXREXHEFZLI, EIEENMEINERARSS 8 EF X XK IE

allow-update {! *; };
ETUESISMNE T AR, XA FEFIREIE DNS T (HFRLREA, BEFHELIN
XHER) o FELI, MARFHITXIRER, EARTE UAKIMERNESR, AR ! *
Tl e ok oo g

39.6 X

PRSI AR, —FhAS 1P IS RA TG, S—MERNEFER: 7 P
HAHE BN,

O =77 EXEXHRERS (EXaR)
" EREXHRAEEREN. NBEENINERREFAR (), RESENK
o EENREING (BERBEE) VRS (. ) SR, URETNEHERFMN
e B 7 REEMEIERSBANRSBEE SRS B LARE,

FE—NEEENBEREATIE example. com XX H example. com.zone, Ml 39.6

“/var/lib/named/example.com.zone X{&” HFfRo

f5139.6 : /VAR/LIB/NAMED/EXAMPLE.COM.ZONE {4

$TTL 2D @
example.com. IN SOA dns root.example.com. ( @
2003072441 ; serial ©
1D ; refresh @
2H ; retry @
1w ; expiry O
2D ) ; minimum @
IN NS dns @
IN MX 10 mail dns ©
gate IN A 192.168.5.1
IN A 10.0.0.1
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dns IN A 192.168.1.116
mail IN A 192.168.3.108
jupiter IN A 192.168.2.100
venus IN A 192.168.2.101
saturn IN A 192.168.2.102
mercury IN A 192.168.2.103
ntp IN CNAME dns @D

dns6 IN A6 O 2002:c0a8:174::

Q@ $TTL EXEINFERE, EERATIXGFREDL FAMH, JIERX (2 D) AE
Mo
@ XE SOA (Start Of Authority, FIBERANIMA) EHIICRABIME:

° 5xaIEAY example.com EEEIEFHMZM, tHBZL "." EE, AANERSE
=, B=BEXEMXE, 3E, TUEXERAN @, XEFEZM /etc/named. conf
FREYAR R I AR EE B X 33,

e IN SOA Z/ER@AELXIFERSENBITIRSENEIT. LBFFEM dns TR
dns.example.com, FAEREL "." &R,

o fEfERARIBATARS VAP B FREFIL, ER @ FSESEEHH®S
X, FRAEXEH BN ". "« IFF root@example.com, ZIMATMA
root.example.com. ., HMEREEE ".", UBARINKIE,
o (M) ZEEENMAETTHAM SOAIER,
©® serial number @— 10 fii¥k, BARFEHUX M, BHAERUES, FERXL
BEHURA R ER MRS (XERSE) - Ak, BEANEITHERS BXA 10 (i#HF,

%3079 YYYYMMDDNN, XERARAEI (YYYY RREH, MM RTA#, DD RRH
B, NN 2515, aIEATENBIZRER) .

O refresh rate IEEXREZIIRS[BRIXIHK serial number BIBTEIEIFR, TEZSHI
B, LEEtElEIRRA—Ro

O retry rate EEEZRBIFRSFBTHMBIRN =HE LR RSS20 8] E]fR. XE
RYBYiEliE]fRE M/ BT,

O expiration time IEEZRBMIRSZB[BELEZENKR L RS [BIIBEZSKEEIRFE
REEFNEIE. TGP R—RE,
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SOA IBRHMRF—TUEE negative caching TTL, XEREEFXRBEHEIRSE/ME
fi#AT DNS Z 1845 RAVBTE,

IN NS IEEMRUIHEZFIARS 8. dns ¥ BH dns.example.com, FHAEEE U
" AMESINEITEMNGT, —TRETERTRSSE, HESTABETE N HEIR
AR5 28 SNR /etc/named.conf KR notify I&EA no, MEEXIFEIENE
BuBHLA X B HBIFRE B HRARS 28

MX IBRIETEEZ. RIEMIE LY example. com BIEFERERIBRIEARSS 28, TEAHIH,
ZHR RS 252 M mail.example. com, FHRAFEITEMNHBERMRLINFE. NRE
ZAMX I, MRSk AER DRSS 28 NRFEHBEXFILARSEZRK, W
FR{ESE —/)\B9 T,

@ LITRERENTEEMINER, ERN—13Z1 IP It EEIREEN®. XE

FIHMBIEAT ". ", AAXLEZINEEESE, FIURASITEFREXLERTRARM
example.com, ERNFEHN gate BR TN, FALANEIBIKMA IP #itlk, REFH|HE
R (IPv4), FUIEFER A fR2IZIER. WRMULZ IPve sk, MEER AAAA FRid
I

© & IPveiEH
IPv6 iER5 IPv4 iERIEBEHE ARG, BHTFrIRe# TR EIE, FIUFEEEI U]
RHBAXRRAMNER. BEAMKENETF 107 1S IPv6 ik, Bttt PaIIE

ROUERNRTE S,
pluto AAAA 2345:00C1:CA11::1234:5678:9ABC:DEFO
pluto AAAA 2345:00D2:DA11::1234:5678:9ABC:DEFO

A& ntp ATAFHE dns (CNAME RRAEENE) AIE,

A3 in-addr.arpa BT IP #It B ENBHREEK. EHENMNEIREAR BRI ENIEE
ML, FHik, 192.168 =f#trA 168.192.in-addr.arpa. EEWRH39.7 “mAEZE

%"

o

5139.7 . RIEAEHK

$TTL 2D @
168.192.in-addr.arpa. IN SOA dns.example.com. root.example.com. ( @
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2003072441 ; serial

1D ; refresh

2H ; retry

1w ;o expiry

2D ) ; minimum

IN NS dns.example.com. ©
1.5 IN PTR gate.example.com. @
100.3 IN PTR www . example.com.
253.2 IN PTR cups.example.com.

O STTLEXMATFLIAFRBETRRE TTL,

0O WEEXHMEIEMLS 192.168 HRMAEK. RI&XIHEZH 168.192.in-
addr.arpa, WARRLIKIERMNBENZ. Fit, RATERLBNPIEENE — €
BEHABXREST "." . HEMWIIMNF E—1 example. com REINBIABLRS,
BXIIEFRHRIMBAT, 15507 39.6 “/var/lib/named/example.com.zone 32
% .

0 LTIEEARLEKIFNRZITRSSE. AT, XAXRAZTERAXBANGR, 88HEXET

0 WITHREGEMITRIBRENEN L IP #UtAIEHHER. ZITHFLRMANT IP thits
BE—E%, REAS "." . BXEEMEIMIE (RE .in-addr.arpa) SEEAIP
itk 2T AR R R o

BE, AILATE BIND WARERRASEE @I, Rar=EErminE,

39.7 XEEGERIGHSER

NS EH—IEEIERM. BN MIPR I ARSS 28 X S RV AYIRE. RFC 2136 FRXt b &#E
TTHR, BIARIAIER allow-update ¢ update-policy ¥, AN 5!
BN EM. FNFNRIEENSEMIXIH,

A< nsupdate BEEHMIZXTIARSS . BXILamSHIEHAIEE, 15EE nsupdate B9
FMDT (man 8 nsupdate). HFLZLER, RfFHE £ 3987 “L2=5" HNBMTSIG
BERRITIH R EH.
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39.8 T&£E5H

BBV TFETFHERIE (B TSIG ZA) NESER (TSIG) FIUEMELLES. KX TNENE
& AN LR,

FRERSRERBENXIFHENISENRTERLES. KETHHITIHRITHILLRE P #
HHITIREIEEER 215 %,

ERATEMNSSER TSIG ZEA (BX4T, 1E2MW man tsig-keygen) :

> sudo tsig-keygen -a hmac-md5 hostl-host2 > hostl-host2.key

XEEIEEA hostl-host2. key BIXH, EFRIABSA A FFR:

key "hostl-host2" {
algorithm hmac-md5;
secret "oHpBLgtcZso6wxnRTWdIMA==";

HIUE X HEREITEEN, RFUREANERE (B0, FHscp) « ETE hostl 5
host2 ZEIBRAZEEIM, AtFniEARSZS2E LA /etc/named. conf XHHYMEEIZE
Ao

key hostl-host2 {
algorithm hmac-md5;

secret "ejIkuCyyGJwwuN3xAteKgg==";
b

& /etc/named. conf FISCEANIR

HIRIEMIREIT /etc/named. conf BIIIR. LEXHEHRIZRIAMER 0640, HEEN
root #4H named, T#E, FILUBEZPBRIFIRETIRMES— X EHR, ARTE /
etc/named.conf AEEZXH. BEREINEIXH, 1BFEA:

include "filename"

AR ERIANXHNEKREER filename,
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B(FARZ 28 hostl BE[FA host2 (TEULHIH, Hibib 10.1.2.3) BERA, IRSBE[H /
etc/named.conf AT THIFEM

server 10.1.2.3 {
keys { hostl-host2. ;};
b
WIUG R AT EFETE host2 BVEEE XA,
|7 1P #AtFIMIESEEE XBEM ACL (GFIRIEHITIR, BFESXHRSE ACLEE) Z
TSIG ZEAR] USEIME S L2, HNADEN FR:

allow-update { key hostl-host2. ;};

BIND EEFZZFM update-policy ¥IbEFHIT T IHEHANE,

39.9 DNS &2

RFC 2535 % DNSSEC (8¢ DNS £21%) #17T7#&iA. BIND FM7/4E 7T AT DNSSEC K
TH,

WINNRLZEMXIFIHMNE— I RENEZ XBEHNXIHZEH, XERHPRET dnssec-
keygen £/, REENZEA—1¥. HFIfEA DSA MBEERERXLRA, FiBEE
$INCLUDE FIMIRAERMMAREZAEEBIM MK HH,

fEFA®< dnssec-signzone , ERILISIBEMMEHE (keyset- X)) , Bellxe®
RERXKFHHITER, XFRASIMFERBEESTE /etc/named. conf FEIXH

39.10 EZER

BXiFMER, B1E /usr/share/doc/packages/bind/arm T2 bind-doc &€
B9 {BIND Administrator Reference Manual) (BIND BIEERSEFM) . B, BEE
ZEZFMHFR5I Y RFC 0 BIND MYHBIFMDIL. /usr/share/doc/packages/bind/
README . SUSE &% SUSE Linux Enterprise Server 1 BIND FRH{E B,
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40 DHCP

S ENECE MY (DHCP) B F MRS BEHIBRNMLIRE, b HwEE
TR A E XIS E, WECE AFER DHCP BENAREERHIT B CERSHE
ik, DHCP fEENEEBIRIEIRS 2BIVIERBohx B #1TRRE. NRERFIHER
NetworkManager, MIEHEERFim. T8 TIMEHE—XREEER—ESIN
ZO, ©AEH. E717E151T DHCP AR 23R94128_ LR NetworkManager,

() 12T IBMZ: DHCP %#%

£I1BMZ & L, DHCP {N{EfEF OSA #1 OSA Express BEMIZEO LB, MEREX
- EE MAC, ENEE MAC 21 DHCP Bohft&EIhaE,

fo&E DHCP FRSBIEP—MG AR, EAMEHNESIE (—REZEEEN) RIiFRED

ERim, AREREFPHSNEEIRS SN ACREERNIEE. B—M7A A3 DHCP #17

&, MALLEBEMMIERAS MEXE PRSIk, EE—MER T, DHCP iRS23
FRERIEZFIHERNBES B ERRERNME, BMEEREREKNEEEEMNt. 28

EMEREENE P IHR BT I, B4 EM.

DHCP &k T RAABIEAMN T E, SHUNINKBEEEEXIEREN (EERRANEDN) #B0]
LUBE riEAR S BB B X REFTER. XLEFMEBEZ N TIEMESERZ, LI, &F

MEAEMEITEN (TEEMITEN) SRIIMEFR, BATEATUMERRENIER P
i, MRELEEREHNIMEFEREENITEN, WM DHCP RSB0 RIE L HIMEIL B

B,

EARER, DHCP RS 2IGETIELEFRTERNFMAIETT, BD 192.168.2.0/24 (WX

77 192.168.2.1) . EEABEEEMN IP #iik 192.168.2.254 , HiZMHE M ibilE

El: 192.168.2.10 = 192.168.2.20, 192.168.2.100 = 192.168.2.200,

DHCP ARSI M IP it MBI, BBV, R, WXMBAMARSS 25t
MEFIHER, b5, DHCP EAWEEFEEZ NS, HINEF ina] LM FKE N = 56
[E]RYET{ElARS5 28, EEZTENARSS 280
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40.1 f&£A YaST BC& DHCP k552

BRI DHCP fRS328, 1BBEN YaST FER (T » MBI, @ERIIEEE > Uits, ARER
DHCP #1 DNS zZ528. MIARFEARXBHRTREEHIZ,

O ==: LoAP
BILURE YaST DHCP #RIRIGE NTEAMFiEARS2RECE (BNiE1T DHCP ARS3 23RV EA
), SEHEHEELIER LDAP IRSBEE, BFMA LDAP, IE7EACE DHCP FRSS2371IR
£ LDAP IFiE,
B LDAP NEZER, BEBM (LeMiEbisE) ,$55 “f#A 389 Directory
Server By LDAP” ,

P8 YaST DHCP ##3R (yast2-dhcp-server) A4 EH 289 DHCP fRSS5 2818 & AT A4,
RS EE U M SE R E REEEIETT,

40.1.1 #KREE (HS)

BRBHIERE, @SR, RAEHE—EEXRSFEENERRE, TR
EXREESEN—TMELNIRSHREE, ERISBAUEEFSSEEELF. TRAXNATRT
WIEBESRNVECEIES, KINTAIRAEL:

1. MiZFIRFERE DHCP fRSZEBMN MIFRYiEN, ARKRBEEERE. T—F, BESRE40.1
“DHCP fr5588: RiEE”

Q i#&E: DHCP A firewalld

WEIR £ 3 Ffrise sz (14T A A 3% s A 2435 SUSE Linux Enterprise Server 15 SP5 By
firewalld ., EF&HFTH DHCP ixO, EIETT

> sudo firewall-cmd --zone=public --permanent --add-
service=dhcp
> sudo firewall-cmd --reload
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DHCP fR5528a1% (£ 1 /4 4 #): RiniE >

DHCP fRE 28R
B - #EOA BEA 1P
X ethO DHCP #hifit

EGHEE(D)

FrYIFTIERE O FTF I AGE(E)

EEA(H) PER)
B 40.1 : DHCP IR338: FikiR

2. fERERIERERSH LDAP AR5 E B FEEH DHCP IR E, EXAEF, =21
DHCP fr55 88 EIRRIPRE B P IRRINS AT, XEMTEEER. EiRS2EHt.
FRIRARSS BN KRB FRARSS 23A0AE. $TENFD WINS ARSS2B809MutE (M FRIBNES
Windows # Linux B P IRBVES ML)  MXutitAEAeYE, F&RE 402 “DHCP
k528 2/gE” -
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511

DHCP fREB2ES (F 2 H/H 4 ). /188

LDAP 3#%

H&(D)

|example.org

FEMERSEE IPP)
192.168.1.1

RAMRSS IPG)
192.168.200.3

EiAR% (B8 ©
192.168.200.1

FEIH)

E40.2 : DHCP fR552%: 2/igE

NTP BSjE] iR 323 (T)

192.168.200.10

TENRRS 3 (P)

WINS RS2 (W)

EIAEABE(L) L2l (V)}
.4 0o

HIE(R) EE(E) || FT—FN)

. BB NE FiRiEIRAS IP itk Altt, WEEEEMRSS2:7 DHCP B P intsikitiit

BHERRRY IPSEE, FRrEXEtit AmE—MEBIERES, TBisEHARE,

tEEAEIE FiRFI LUREBERY IP ik, M3

= E
Ei5

SKERHER, ] DUEIRIETE S KA A RYIE],

XS FNFERZ A IRERERE IP ikpIEtE, EZIE 403 “DHCP k52 o1

DHCP” ,

aicE (M%)
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DHCP fR$525@S (5 3 /1t 4 5): BhZS DHCP

>
FRES
IP H#i3ESEE
E— P #iAHF) RE— P H#hHL)
192.168.200.11 192.168.200.254
A VFENE BOOTP(B)
#HAE
EIMED) i) RAEM) S4i(T)
|4 s =¥ (® -
HEIH)

PR | EEE)

& 40.3 : DHCP frs328: ©h7S DHCP

RE X DHCP Ars5288NINmEnE. 5% DHCP ARS3 B R2ES IS RSN BBt 2T R EN

(FIn#ITNEE) FEE. BTN RSSFMEE, F20E 404 “DHCP
e, BE o

DHCP fRSS3B AT (£ 4 F/HL 4 ). Brh

REEE
LEiRE:  REES
SAEER:
RIFEARE -
EJ=ICH
FEEh

DHCP R 83% RECE(E).-

B

SR | EEE)

B 40.4 : DHCP fR552%: /B3zh

512 TR E (M%) SLES 15 SP5



5. BRT R EXFTRBUERAEIZ DHCP Z5b, St a LUGARSS 83 EC & 0 LUERSS A s kit

ik, ERAEQTERENAERIEEZULANEEN—AZFin, AR Mt
FRIREYZ AN 1P udl, DAREBAFHbIEAIAEEE (QREIFSAAM) o RN, 4R
EA M RAPRERRERERE O LBETRNEFIRYIR, EEIE 405 “DHCP RS
ENEE”

g DHCP fR%538: FHIEE >
2ERE BRI
Eh# DHCP
F o~ IP
e &5 Bt
£Xi8E
slEieE
) Bttt H)
1Ptk (1)
A | [EsEsERe) WIIEHBIRD
HH) W& | | BEO

B 40.5 : DHCP fR558%: EHER

40.1.2 DHCP R5525ECE (£ X)

BRTRIENENER S AN, SE—MEREESLN, BTMNAHEERWHEZE DHCP k552
8B, BEHEMMIEERH DHCP RSHEREE (BIWE 404 “DHCP RS2 B8 ) M
BEEREE,

Chroot IFi5F1/E8

513

EE—TIEER, TSR DHCP AR5, EMARIECERYRIE, DHCP BRSSB[HITTH
H—NEZEIIREFE EREBTE chroot 1% (B chrootjail) #izfT, LUERIEARSS2EE

VEIZR 2. 1R DHCP fR5528% 2 7HMNBK T, MIEHETIRFEEIHIE chroot jail 1, MK
mA FELEE BRI R AR EMER D, IFER TEER T —MIIE, FIhTELENXKE
R, IBERAIN. MIFFMAEREREN]. MRERSS, MESFAHMETRINEE, 15
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ZI1E 40.6 “DHCP fz35288: Chroot Jail F1/EET" o @EFERINGE, EXZERIMAIAERAZE
B, EedF, EERSVBOBEEXXMH. BCE TSIG ZIREE, HIRHE DHCP IRSBIE

BB NS E,.

DHCP fR5238CE )
service_status
V| # Chroot Jail fFiE{T DHCP BRE2(R)
LDAP 5§
EREMNFERC)
£RFEN
subnet 172.22.0.0 netmask 255.255.0.0
| FhE)
| EE)
| By || REEX |
0 Bl

40.6 : DHCP BR352%: CHROOT JAIL f17EA

pris e S PN
DHCP BRS8N E Bk E THERAM. ERAMEERERRERRE 7MW, il H
FWLE, A, UGG, WRFISRTHFMEERE (G5ZRE 40.7 “DHCP RS

25 WEEFEAERAEE" ) .
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e

FBEER
o FR(S)

O EHH)

) HERIEE(N)

o (o)}

O #(Q)

B

RER) || ERE)

B 40.7 : DHCP fR332%: EiRFBASERY

FHECE

HEFHEAE R FHEE M F AT IP #tERIEEHIT, EXNEERE, ERFI. HiEFMM

FREERFrIEF By DHCP ARS3 28 /2 5hik i

FHECE

Wli%lﬂlht_@_}
192.168.101.0

i =t
default-lease-time 3600

max-lease-time 172800

ARI0(A) () MBIBR(T)

BEH)

E40.8 : DHCP fR3528: EBCEFM

515

M)

| 255.255.255.0

75 DNS(D)|

PUR) || EEE)

DHCP fRS52ECE (¥X)

o BAFMIRBERNZ DNS, IBFIEFRNZ DNS,
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TSIG BREE
R ERIHEERIER TEEERZ DNS, MEMITUEEZHAEERENL 2K
Bk, ERHERBHNS — D IHEE, EEHPEIUERES DNS 19O (G5 WE 40.10
“DHCP fR%528: mh& DNSBIZOEE” ) ©

TSIG AR >

MR TSIC BB

MHEF)
[etc/named.d/ FE W) FRO0A)

B 258 TSIG BH

EH ID(K) S fF&(F)
|example Iet(!named.d!examp_le.org FE(W)... £/H(G)

La TSIG B

EFID " XS o)

HEI(H) FIER) BEB) || BEOQ

B 40.9 : DHCP fRs333: TSIGECE

&h#& DNS: 1ZMOEE
BT FWE RIS DNS, A ARFREUELIZS DNS. SThslaim, BRI
ERBCEIERM R EXKIHE TSIG &, R/ DNS M DHCP AkS5EFERE R, £
REfHMeFEo1A DNS 128, ErRILUARIERNZS DNS IR B EfMMIATI 25 DHCP AR5 28
RE. XEFEEXE NS DNS NEHMLEERMRAXE, B3R XIEEE
FRMARSERAIR ERFEE RO FMWECEMNIEFE (BBWE 40.8 "DHCP ARS5EE: EC
BTN ) o BREFHEREROSVNE XEENEE,
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BEORE >

ittt F S A 7R DNS(E)
IEFEE TSIG EEA(K)
"example"

RAKE TSIG BH(K)

"example"

BH RS DNS B E(U)
XiF(Z) =¥ DNS lR5E2:(P)
RREEEV) = DNS fRE2:(1)
HENH) HIER) /=B@B) || BWEOQ)

40.10 : DHCP fRr$52%: zhZ DNS AUIZOECE

Q) i#E: ignore client-updates option
AKX Z A DNS f5, YaST =BzhA0 ignore client-updates iEIUAEK
HEPBREM, IRTRE, AUSHRET.

MgiEOiE
EE X DHCP RSS2 IARROH AR MIEEE, BMEREEMNEETER 54 >
EORE . MFIEREZEOSIRF, EE—TZ A DHCP fkS53E40EEN, MR
REEFTA FMFNE A iRElEB S RSREN, EMNRRS [ ENWITTHAE, N
RN R EE R At

Q) i&: DHCP # firewalld

WEIR a3 Ffradedsz 4T AP A3 B AR 243 SUSE Linux Enterprise Server 15 SP5 HEy
firewalld . ZEFzh#TH DHCP w0, EIETT

> sudo firewall-cmd --zone=public --permanent --add-
service=dhcp
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> sudo firewall-cmd --reload

EOKE )

AAREO
v| ethQ
eth1l

FHRIETEE OFT B AGE(E)

HE(H) mkR || EEG || #EO |

40.11 : DHCP BRs32%: MISEOMPA AL

ERAFIERESRE, EEHEXAIIEE, IRSHBMEFUFREERSH.

40.2 DHCP Bf4&

DHCP AR5328F0 DHCP ZFim#Ri&EAF SUSE Linux Enterprise Server, BRI DHCP ARS328
& dhcpd (HEBMARASKEKELS) . BEFIHEMT dhep-client (ISCHHERM) &
wicked BKfHEHNITE,

ZINERT, wicked TESER wickedd-dhcp4 1 wickedd-dhcpb IRSE—ERE, &
SKERE 1S, =BEBHEN], UM DHCP fk$BS2E. ENFAEEREXHRNITIRME, o]
DEERBEAZHINERER. W TEEXRMER, 1BER ISC dhep-client, EBIERE
X /etc/dhclient.conf #1 /etc/dhclient6.conf XizHl,
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40.3 DHCP R%328 dhcpd

1] DHCP AZMIZ BB oIS ENEENINTIFER. WIRSH[BARIBIEEX Y /etc/
dhcpd. conf REXBNIEE, HAMUFIEMENNERE R, @Bt XX 4hHEH%
ME, RABEATUTETFSHEFMEFNITN. FITRE—T040.1 “EEMH /etc/
dhcpd.conf” FREVEARTRGIXH /etc/dhcpd. conf,

5l 40.1 : BZESZ{% /ETC/DHCPD.CONF

default-lease-time 600; # 10 minutes
max-lease-time 7200; # 2 hours

option domain-name "example.com";

option domain-name-servers 192.168.1.116;
option broadcast-address 192.168.2.255;
option routers 192.168.2.1;

option subnet-mask 255.255.255.0;

subnet 192.168.2.0 netmask 255.255.255.0

{
range 192.168.2.10 192.168.2.20;

range 192.168.2.100 192.168.2.200;
}

XAME R ECE XXM B LU DHCP ARSZ2BEMLHIEIK IP ik, MRESITRERBAN— 2
=, BURTEERZTh dhepds,

THIXXHR U A= F—EBRENXT R IP it HLAIERENE P iHRIZ AT ER
(default-lease-time), @S ULEIEIFIN FRIESHER, EBDEEE— M RAHRIED, 1EI
HAPR AT EAN AT LURES DHCP ARS523157KEY IP It EFERiELHEE (max - lease-time ),

E_RDEEREH LEXT —LEERNESE:
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e option domain-name {TRAFENXMLEEIZINIEH,

e {#F option domain-name-servers I, RZA[IEE=" DNS fRE231E, AFRIEIP
MR R ENR, SO EVI B IP i, BRIERT, NEIRE DHCP ZHIEEZH
HEN EHMERNEMAIBILE — 2RSS XN EIRS BN AT EISHLLE
X—1MENE (RZTFA) . BETROARECECHNZMRSES, BENE39E Y
BERF

* 1T option broadcast-address ENX TIERE PR IZ(ER B,

* option routers AFIEERSB[BELERFEIBRE LERN AL ERENBRGHEHL
EFNME (RIBFFRMEEVEN B iR =AML R FRIEEE) ., Rl RERNBIMEH,
thER A28 5 B BXMN X2 E,

e option subnet-mask BFIEENEFIHIERAIMSERE,

XHNRE—HSAFEXME, HPFEESTFWEE, xEEE—MIEE, DHCP SFiFig
R ERILEEREAEXNE P imEK P #itk, 7£6140.1 “ElES2fF /etc/dhepd.conf” &,
BIUAEFIESES 192.168.2.10 F 192.168.2.20 Zjalgf 192.168.2.100 Z|
192.168.2.200 Z|afyfEfaritiit,

AR LEETTIE, EaLIEA®S systemctl start dhepd ¥E0E DHCP sHPIEF. Mg
BA LIS EMERE. A< rcdhepd check-syntax RHITRIBEMIEEINE, NREE
BFHIME RSN (FISNARSS 28 FEEIRM P LS E B shEY RAIR[E] done) , ERILAUEFRSR
% journalctl ZWFRABEFWER, KEIHAE BEXEZER, BELE 21 =

“journalctl: &Eiffsystemd BE” ) o

7E2XABY SUSE Linux Enterprise Server 24t £, HFLE2EE, 1T chroot IMEHFEN
DHCP SHPIEF. SAUBEE XM EHIF chroot 1718, LUESFIFIERAESIREITN]. BEER
TEEEONX—m, FAAHS systemctl start dhepd S BEEHEFIXEXH,

40.3.1 fEAEE IP #titpYIE iR

DHCP AJ FIsRAFFE & P InHE IRFIE X FVERSHisit, B kAT IR T3k B it A=)
Sk, FSHUCKEA GBS TR, B0, WNFEpSHUms, MERLE BB
WILRTA, IRSBBFEETFiHZEEH D AKX LI,
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EMMRERFBSHITICENE PR, dhepd 2EREHIE (XR— P 2IKE—HEEHFNR
15, HhEE 6 x/\fih) , AFRIRFIEMEILE (HI30 00:30:6E:08:EC:80) . 1R
RHERZEIT (A0 40.2 “EEXXHHRIFIEHNE" BT RNEIG40.1 “FEESZH Jetc/
dhcpd.conf” WMECEXH, DHCP sFFREFSEHERN—ASIRE RN E F i,

f5140.2 : EEXHPRMIERS

host jupiter {
hardware ethernet 00:30:6E:08:EC:80;
fixed-address 192.168.2.100;

}

EE—ITRMNENZFHEZFE (host HOSTNAME , EZAHIEA jupiter) , EE 1T
A MAC #tib, 7£ Linux =41 L, RS ip link show FEMLKIEE (B0 etho) K&
R MAC stiiit, MmN EEMTRE:

link/ether 00:30:6E:08:EC:80

F EEMRAIR, £RRER MAC #itit)y 00:30:6E:08:EC: 80 MEFinmBETHIER IP itk
192.168.2.100 MEHNE jupiter., BAMZHRITE IBM RAELE IR token-ring, B
ENLFEFRBERT, BERANEGREEZ ethernet,

40.3.2 SUSE Linux Enterprise Server hig7s

ATIR’REZL LM, SUSE Linux Enterprise Server hRZ<i9 ISC DHCP fRSZ 2 EMN AT Ari
Edelkind Y non-root/chroot % T, X#F&@EEELUAF ID nobody 3iz1T dhepd, HE
AJLATE chroot If1% ( /var/lib/dhcp) HIiE1T1ZARS . BEXRIX—R, HIKREXH
dhcpd.conf ETF /var/lib/dhcp/etc A, init flIAERF s S BaEXEFEHRIZILE
Fo

B /etc/sysconfig/dhcpd FEITERIES| S I B XBIARSZ 2817 0. W0
RAFHETE chroot IFIEHIETT dhepd, 5% /etc/sysconfig/dhcpd AT E

DHCPD RUN_CHROOTED 3&&H “no” o

AT E dhepd BEFBREMT chroot IFIERBIENR, EAMEFILL FECE X!
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/etc/localtime

/etc/host.conf

/etc/hosts

/var/run/netconfig/resolv.conf

BEh init BAE, XEXHEREFIF) /var/lib/dhcp/etc/ . MR@EL /etc/ppp/ip-up
XA BN 4, HITFARENN, WEEXLERIAANEE, B2, NREE
XHIETE IP il (MARENE) , MAZTEBROX—R.

MNREWEETEESNEFZ chroot IFERIEMX Y, 1BEXH /etc/sysconfig/
dhcpd 9% £ DHCPD CONF INCLUDE FILES FiZEBEMl. N THR syslog SFFIEFE
[Bohfe, DHCP BEIERIhEEMEEEE TIE, X4 /etc/sysconfig/syslog FiRFIMEH
T SYSLOGD ADDITIONAL SOCKET DHCP XIf,

404 BEZER

BEX DHCP MEZER, BB EBKMALE AN (https://www.isc.org/dhcp/ 7)., HAITE
dhcpd. dhcpd.conf. dhcpd.leases #1 dhcp-options FHMTIFHREHEXEE,
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41 SLP

ERENEEFiN, T2 7 BT BINEIRMARS (FIGNTENSK LDAP) BYiF4H
HiRe AT EHWENERFim EEREIERSHNTE, “RSBEAMMY (SLP) K
IBM&E. SLP B]AZAstIMK R RIFRE & F i s MPTEARS RV ] R AECE SR, <35
SLP N AR A R BX—E 2R #1TENECE.

SUSE® Linux Enterprise Server Z15## 8 SLP iRHMV LI FEHITRE, HEEEHFZERT
SLP RV RGIARSS. ERILAGER SLP AEXNZE s (MRS LNLRARS . XHARS
HITENARSS28) IRMEIZOINEE, 1R SLP Z#FHIARS E24E cupsd. login. ntp. openldap2-
client. postfix. rpasswd. rsyncd. saned. sshd (@i fish) . vnc # ypservo
RINBERT, RASREENER P in EFER SLP RRSFAENFIENGE, BNREE @Y
SLP i2{ARSS, IEHE openslp-server BRTERE,

41.1 SLP g% slptool

slptool B— 1@< 1TILHE, BTFZNFEM SLP RS, EHITIZUES, ZAThREIEEHE
FH. TEMETEREEM slptool Fir<, slptool --help AIF|LFrEAIAHAEIIAITH

ak
HEo

findsrvtypes
FIHME LT AP B RS KA,

> slptool findsrvtypes
service:install.suse:nfs
service:install.suse: ftp
service:install.suse:http
service:install.suse:smb
service:ssh

service:fish
service:YaST.installation.suse:vnc
service:smtp

service:domain

service:management-software.IBM:hardware-management-console
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service:rsync
service:ntp

service:ypserv

findsrvs SERVICE TYPE
BIH$R Mt SERVICE TYPE MUFRERARSS2:

> slptool findsrvs service:ntp
service:ntp://ntp.example.com:123,57810
service:ntp://ntp2.example.com:123,57810

findattrs SERVICE TYPE /[ HOST
It} HOST £ SERVICE TYPE HEM

> slptool findattrs service:ntp://ntp.example.com

(owner=tux), (email=tux@example.com)

register SERVICE type//HOST:PORT "(ATTRIBUTE=VALUE ),( ATTRIBUTE=VALUE )"
fEATNLERBMYIRE HOST L3EM SERVICE TYPE

slptool register service:ntp://ntp.example.com:57810 \

"(owner=tux), (email=tux@example.com)"

deregister SERVICE TYPE/[host
£ HOST LHUH/EM SERVICE TYPE

slptool deregister service:ntp://ntp.example.com

WHFIFMES, FIETT slptool --help,

41.2 BT SLP IR{HARSE

ERM SLP fRSS, SLP FFRER (slpd) A FizTTRE. FL& SUSE Linux Enterprise
Server FIIRZHMALKRS —H, slpd @I RMHEHARITS, LG, RINERTE
BTiPiER. EAHBISIEREZTIPER, 151517 sudo systemctl start slpd. R
slpd MZERLABEIETECE, 11817 sudo systemctl enable slpd.

SUSE Linux Enterprise Server FEFZ N AR EET libslp FEEM T SLP #F. IR
RSARFE SLP 245, BEFERAUTAEZ—FEH L@ SLP &7,
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£ /etc/slp.reg.d #H{TEa7SEM

NENHRS IR RIRAVEM 4. TERRAISER—MIHENARS

## Register a saned service on this system

## en means english language

## 65535 disables the timeout, so the service registration does
## not need refreshes
service:scanner.sane://$HOSTNAME:6566,en,65535
watch-port-tcp=6566

description=SANE scanner daemon

XHPREEN—ITRI service: FFLMAES URL, EhE SRS KR
(scanner.sane) URIZBRSEMRS 28 LAYMIIE, $HOSTNAME R EN B BohE
R, FEEERLIXEIEXARSH TCP mMONEN, MOSFENBZERAESHMR. AEH
ANRSHERES RUFITR MR E, RIZAIES 2ERS URL ZEMETAR.
KMt EligE R 0 B 65535 ZEME, 0 RRZLFM. 65535 RREUEFIE
PR,

ZoEM XSS watch-port-tcp # description XWEAHE
tcp BEE slpd MEEXRSHIVRES, FZ SLP RSMZRSZE
ML ENEREEEINERPHRSIRME T BRI ERAVER,

2, watch-port-
THiETIN &R, 5

(©) 1=7%: YaSTHISLP
FERRERINEERRIE SLP f5, H YaST KEMELARS (WREARS2EH YOU IRS
2R) INEEITICEM. ARG, YaST AXLERS BIREM .

£ /etc/slp.req #{TEeEEM

W75 ESER /etc/slp.reg.d NP BIME—XFET, FIERSEE—THOXHEHR
534,

£/ slptool #H{TERIZAEM

525

NREENSEIMRSMAEREEX M, B slptool s 1TLARER. ZKH
EFERATFECEEMEN NGRS =M, MEAHEERD slpd. BXFMER, 15BN
% 41.1 7 “SLP gijim slptool” o
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41.2.1 1%E& SLP R&EARS2:

EMLEHRIET SLP ASEREFIER U MELETIE, RARSGSET SLP EiHBERRS
25 |P M RIER AR FERENIE. BXES, BFEN (HEEE) ,F16E “REMER
R o

413 EZEERE

RFC 2608. 2609. 2610

RFC 2608 = EH#IRT SLP FIE X, RFC 2609 Fi¥4Aithid R TETAMRS URL B9iES%:; RFC
2610 MXt@E@d SLP B9 DHCP i#17 7 #&R

http://www.openslp.org
OpenSLP B M FE T,

/usr/share/doc/packages/openslp
ILEREE openslp-server BEEREHMIEY SLP X4, EAH) README.SUSE X
84 SUSE Linux Enterprise Server fiT5. RFC FIFMNTAMR HTML X, EfF
F3 SLP IheEMIFEF B3 n] & 0l SUSE 3 A& B HHEY openslp-devel BEEHEY
(Programmers Guide) (4wi26F) , UTHFHER.
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42 Apache HTTP fRs385

BHE http://www.netcraft.com/ 2 # https://w3techs.com/ 2 B9IFZE, Apache
HTTP BR552% (Apache) B2IKRE BB Web fR$3282 —, Apache H Apache X
HEES (http://www.apache.org/ 2) &, EBRFRZIHIRIERS. SUSE®
Linux Enterprise Server €18 Apache hi7s 2.4, AENBIUNAILE. EEMIRIE
Apache, Itb9h, ASSGENBT INAIER SSL FEMESR, UIKRIAXT Apache #1T

Bifo

42.1 RIEN|]

ETRABEFERRECEMBE) Apache, EAIIE root AP A BELEMECE Apache,

42.1.1 EK
=% E Apache Web fRS528 21, EHRMEUTEK:
1. HENPMKEEBEER. BXZETNFMER, BEBNE 235 “BEARMEHIR o

2. B 5 EARSS B RL R4HPIT BN AR RSN E, X—RE2@&EB, EA HTTP il
MZ D ERD R T IEMRIETEL, BSE 38 & “EA NTP [EZHE" KT EZETENE
ZERo

3. BRERMNREEN. WRFEER, 151517 YaST BXALEH.

4. ENA Web ArS3280m 0 (80 ) BTERAIEFRITH. Ak, BF firewalld BEEANARWFER
HXIPER http BRS. BXIFAER, BEN (LeMEiEm) , %238 "Mk
MBAIE” , %6 23.437 “EaTLECERMIE o

42.1.2 =i

SUSE Linux Enterprise Server Y Apache BRARR LRI RS+, ER “BIEEE" BtnE
MEXEERRET, IR TAIRArEE:
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i3i£42.1 | LIEIAEEERE APACHE
1. 25 YaST, AEESE > MFEE
2. EFITIEES > TS, PARRIERE Web A LAMP AR55 25,

3. WIARFEAEXRRFERTR R HIZ,

42.1.3 FHia

B LA B sh1E5| SB35 Apache RFTHBEIE.
R Apache 75| FHABIERNESRN, EEEM multi-user.target Al
graphical.target FHTUTHS:

> sudo systemctl enable apache2.service

A% SUSE Linux Enterprise Server 2 systemd BiraVi¥4s S UK YaST Az 55 E 50935
B, \BEWE 1947 “fEF YaST BIERS” .

B(FHEINSFohEs Apache, 151817 systemctl start apache2.service,

1312 42.2 : 12%&E APACHE BB IEEIETT

NRTEFN Apache FEEBEREIFEIRER, XB@HERT Web fRS2ZETIETT. Wik
Apache B&H IEEIBTT:

1. Bohil%Eas, SARITH http://localhost/ 2,
9NR Apache EBFIETIETT, BREBE—MIADT, 81 “BETET! 7 .

2. NMREARELTE, BBNE 4297 "EE o

BEA Web BRS32BEEIETT, REULAILURINER SR, RIEFZFBEETEIRERIRK
A INTNEES

42.2 BCE Apache

SUSE Linux Enterprise Server 121t 7 /i NEC & LI :
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o FnpfcE Apache

e {$F YaST EC& Apache

FIRERRMEFANESR, B52HF YaST GUI &,

O == BEENEEFHEHHERE Apache

REHRIEENEZENEH (FEEFEEEDEN) Apache FAREER. £
systemctl reload apache2.service = 42.3 70 “FEnffl{=1E Apache” HFR

REENBF AN FNEFEE Apache,
SNSR A YaST B2& Apache, &5 42.2.3.27 “HTTP RE5200E" AR HTTP A
F§BENEE AL BRI EE TR,

42.2.1 Apachefid &4

INEHH¥EA T Apache BEEEX 4, SNREEMA YaST #1TECE, NAFTEESOXLEXH, BIREL
EEREFoHERE, XEERARIFEER.

Apache BC& XA RIER D AREMLE L FREX :
e /etc/sysconfig/apache2

e /etc/apache2/

42.2.1.1 /etc/sysconfig/apache2

/etc/sysconfig/apache2 =%l Apache W2 BIKE, FINEEHER. EGSEM

FEENH. BaiiRSENNENBIRS, URRARIZGHSITIIRS. XXEFHNE N

BETEHEIFHAICR, HELARERER, TR Web ARS528, /etc/sysconfig/
apache2 HFWIKEN ELUHEZMHELE R Ko
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42.2.1.2 /etc/apache2/

/etc/apache2/ BFEMR Apache FREEEX . THHEATHMNXHHNEE. M4
BEENEERD (WHAES) » XEXHPNESNEREETHEFHICR, FLELLF

B,

Apache Bo& X HHRUI TFAR4ELR

/etc/apache2/

530

- charset.conv
- conf.d/

|- *.conf

- default-server.conf
- errors.conf

- global.conf

- httpd.conf

- listen.conf

- loadmodule.conf

- magic

- mime.types

- mod *.conf

- protocols.conf

- server-tuning.conf
- ssl-global.conf

- ssl.*

- sysconfig.d

I
global.conf

|-
| - include.conf
|_

loadmodule.conf .

- uid.conf
- vhosts.d

|- *.conf

Apachefe &
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JETC/APACHE2/ #1J APACHE BR& M %

charset.conv

EEBRATARESNFNE. FEREILXH.

conf.d/*.conf
HMERAMPEEX S, AERENEXLEREASHEMENLEE. 53R
vhosts.d/vhost.template FHIRFl, WLtIEEE, IUAANRRENERENRERRE
HITRIREE,

default-server.conf
BEESERNENFMEEMENNEBEE, MFTEREZIN, EoUEEEMENEER
REZEN

errors.conf
E X Apache SfAIMRZ 1R, ERNFAEEINENIBENXLEE, BREILIXHF. FTE
ERENENIEEPEEXLERES,

global.conf
F Web RS SBHIENEMECE, HlENHREEZE. HRASHHEEIZRER .

httpd.conf

F Apache IRSZERECEX . B7NERUEX . EEEE S include EANEFIKE, B
St HAXREEXGHTHNERIRE. ERERNENMENEERNEETENNRE
(BIIXHEIRER) -

listen.conf
¥ Apache #FEZIHFER IP bR . BEFRIFNEMENBELREE, BXFHME
B, B8N%E 4222117 “BFIMBEEN .

magic

mime_magic EIRAVEIESE BN Apache BapifiE MIME BRI RF X . FAEEEUEN
o

mime.types
RENRGIM MIME 228 (E2F8@ /etc/mime. types BIsHE) . AEHIELL
X, MRFERMUILAZESIHE MIME K8, BBABEENAME mod mime-
defaults.conf,
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mod *.conf
RIMBER TRENERNEEX . BXAT, BSEE 4247 "L, UEHEER
B, ANEERMEEXHFEERR conf.d Ho

protocols.conf
AFEE HTTP2 EEEMTTAENEEE L.

server-tuning.conf
BEFRREMPM (BBIE 42447 “ZAEESRT ) HNEEEIES US| Apache 14EE
H—ARECE IR, 7ELLRLEECREY, IEXT Web ARSS 28 # 1T SRR,

ssl-global.conf #1 ss1.*
25 SSL ECEM SSLIEHEIE. BXxAT, ESFFE 4267 “EH SSLIgEZ2H Web
AR3287

sysconfig.d/*.conf
BopETF /etc/sysconfig/apache2 A£MECEX Y. B7NEXLEXH, MaEmiE
/etc/sysconfig/apache2 ., AFEFIIERHHEEMEE M4,

uid.conf
81517 Apache YA #I4H ID, AEE UL,

vhosts.d/*.conf

EENEEER AT I, ZEREEFERMAER SSL A EIAENAER S
ZBRHLL .conf EEMFIEXHIYBEHESTE Apache BBEH, BX4AT, A
EE 422217 “EBUAENEE" o

42.2.2 FrphfcE Apache
FEHECE Apache BIE1EA root B RGRELAXSEE X4,

42.2.2.1 ENFENEE

AIEE I ENERRZ Apache E— BRI B EAZ MR —FRIFIART (URI) 1214
ARSSRVEE ). XBIRETE— MR EN _ER— Web ARSS2ERILUBTT/LAME (140

www.example.com #1 www.example.net) o
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BENMESERBRNENRTEEIEREN (REHIP— Web IR323807]) MEHER (B
MIFRREZTRANRS2R) . BEHNENTUSEFEH. EF IPHEFHOM,
BHIHFAEMAENENEN, BEFERA®S apache2ctl -S, XEHH—NIER, ERBIAR
SRMFAE RN ENUAR NN IP MR EO, toh, ZINREHIENTENENEE—
m, ERHEHEREXGFNLE.

BTGB YaST (0% 42.2.3.1.4 7 “E A HErR) @I FahfmiBEcE XA RECE EIR
o BINBERT, BRHESIRIE /etc/apache2/vhosts.d/ FENEMNEN—PMECE XS
RIS E, HEEYF SUSE Linux Enterprise Server 189 Apache, iZBERFH B&H .conf BIFR
BEXH=BESRER, EMENMNERERIEERR vhost. template I vhost-
ssl.template Figft, LIATF®HE SSL ZHEVEMENL

() =7 BEBNBRENENEE

BN L O EINENERE XM, BNMEER Web RS BNXEE— M. XERERLL
BRSETEMNEERFE—IXGF, BeIUEREE IR, BIPRERZEINENA
EXHEIRIBEMNERIEE, FEit, FNZASNEMEN SR RIRNEE S,
FERETIMAENENN, BNEESTEESEMENRE R TN ERNEIAL
B, MIAEMENIRAEGHERENENEN. BTFREXHNERINFEURTF M4
%, RIGEERIAEMENEEXHF BN LER T (), URRRAEHZXMH
(730 default vhost.conf) o

<VirtualHost> </VirtualHost> REBEERATFIFEHNES. = Apache FWFIE iR
NEEEXEMNENIERN, RERLESEENIES. JLEAREEHYTRAEENENIF
IR, B http://httpd.apache.org/docs/2.4/mod/quickreference.htmla REIRERE X
Apache NECEITHI#H—FER.

42.2.2.1.1 EFIZAMMBIEMEM

ERETFIAMBEIMEN, S0P tUREIRS T2 Wik, Apache FERZEFIH&AIXEA HTTP
RPN FENFERFIEREZDNENEENAEPIALY ServerName T, WNRFHAZIIT
Bicly ServerName , MEKIAERE—MEELEIMEN
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F—IENEERERSHEINETIMNAREENEIZE <VirtualHost> R, EED

o0

<VirtualHost> Bk, ELEEHF— ServerName IESHKIEEBE NN EVIRHERS,
TEBEEE— DocumentRoot IELIBHIZFNHNABRMU T X ARFZPHNIE,
5l 42.1 : BEFZ#FH VirtualHost HAIEZARE

<VirtualHost *:80>

# This first-listed virtual host is also the default for *:80

ServerName www.example.com

ServerAlias example.com

DocumentRoot /srv/www/htdocs/domain

</VirtualHost>
<VirtualHost *:80>

ServerName other.example.com
DocumentRoot /srv/www/htdocs/otherdomain

</VirtualHost>

VirtualHost FHGIREEfER IP it (HTERENER) EETRAMNENENEEFIE
NBE. WOSELAAENE,
FVFERBECRT U IP itk HAEF IPV6 tthithy, #hbASHEESIES R,

f5142.2 : BEFBMH VirtualHost 8%

<VirtualHost 192.168.3.100:80>
</\'/J:. Il"tualHOSt>

<VirtualHost 192.168.3.100>
</\'/J:. Il”tualHOSt>

<VirtualHost *:80>

</\./]j_ r.‘tualHOSt>

<VirtualHost *>
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</VirtualHost>
<VirtualHost [2002:c0a8:364::]>

</VirtualHost>

42.2.2.1.2 EF IP #ul96 AEEAaOE3ul87 #l

XMEFENENENEEBERATENIKRES T IP #tilk, Apache W—1MRFIEFEMEZS I, H
AEMIER— T RERY 1P,

YIERRSZ [/ NN B TET IP WEMENIEE— IP ik, MNRHBENRZEZ IR, BEU
EREMMZEDO (P 318) o

T REIER, Apache £ IP 7 192.168.3.100 B9it&EHN Eiz1T, HEMNIAY IP it
192.168.3.101 #1 192.168.3.102 EFEETH M, BAENTEMRZSEEE— B
BJ VirtualHost 3R,

f5142.3: EFIPAVirtualHost 5%

<VirtualHost 192.168.3.101>
</\'/J:. ll"tualHOSt>
<VirtualHost 192.168.3.102>
</\'/J:. Il”tualHOSt>

7FIt, VirtualHost 3 E$ 2 34B& 192.168.3.100 LIIMYIEO, tNRHA
192.168.3.100 BE2E Listen 35, MAMBINE—NET IP BIEIAENRImE 3T
ZIEOMWHTTPiEXK, BNRSFRE=NAERIARSSSECE (/etc/apache2/default-

server.conf) P EIHIES,

42.2.2.1.3 EBEAXRENENEE

STEMENEERELVERLUTIES, AeEgEEMNEN. ESN /etc/apache2/
vhosts.d/vhost.template T##RE %A,
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ServerName

ENFENEREZS,

DocumentRoot
Apache WiZ At ENIREXHFHBE RER,. HTFELEE, RINIBILHNBEINXHER
25, FRLUATITE Directory R EXNEBILE R,

ServerAdmin
AR EIE R AVBFHiFnt, 120, et BR7E Apache SIEBVEEIRTTE Lo

ErrorLog
ZEMDENNEREBEX . REFHASNTENENIZRIMNEIRBEXH, B2
BEENRITIGERE, EAXFEEEIRAIEESSL%, /var/log/apache2/ 2
Apache HEXHHERIAE R,

CustomLog
ZEMENRARBEX 4. REFGASTEMENCIZEIMNIFRBAEXHE, B8
SREBENIAITICIRME, EAXETRRITENENIBRISKITEF. /var/log/
apache2/ 2 Apache HEXHHEIABE Ro

SR, BFREEE, ERIMER TRILAREBNXH RS, Fit, BHNERET
Apache W AHBHARS X HFRERN B REERRBI £, 190 DocumentRoot :

<Directory "/srv/www/www.example.com/htdocs">
Require all granted
</Directory>

Q i#E: Require all granted
7£|RkRk Apache #, Require all granted BAIFZEAN:

Order allow,deny
Allow from all
mod access compat #EHUNALZRHZIBIE X,

SEERECE XN R
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f142.4 : BZsVirtualHost EeE

<VirtualHost 192.168.3.100>
ServerName www.example.com
DocumentRoot /srv/www/www.example.com/htdocs
ServerAdmin webmaster@example.com
ErrorLog /var/log/apache2/www.example.com log
CustomLog /var/log/apache2/www.example.com-access log common
<Directory "/srv/www/www.example.com/htdocs">
Require all granted
</Directory>
</VirtualHost>

42.2.3 {#H YaST B2&E Apache

E M YaST ECE Web BRS528, 1B/2Eh YaST, FEFEMLEARSS > HTTP k5528, £—RB6ht
RIRES, HTTP fRSSERASREH, RAEME—EEXRSBEENERRE, THRASE,
TEESXRIER HTTP AR5 251 8REY, HTTP RSHLEMNFERZBE. BXIFAESR, 55
MEE 422327 “HTTP fRSS2RECE” o

42.2.3.1 HTTPREZEEmE

HTTP fkSZSHBRASEFEANT R, EMEFENRE—TH, ERAUHNTREERAHITERNR
AIRE.

42.2.3.1.1 MKIEEFEEF

AEXE, 8% Apache B NIERBIMEZOMiKEN, AJLUERRENSZEORESE

IP HIUHIER A S, ATUEREMRSAKTERNFE = NEERNERD (2. FimO

MEpEAARO) - FRINRERERD 80 LURFAEMAIZED (IP i) .

PR T A AE IR, TERASERITF Web BRSS 2B 010ARYIRN. BfE Web AR5 83TERIL
(LAN. WAN SiAHEEW) FrAIA, XFEMEUEN. XEMNRALIS Web fRSS283#1T5H

BiARERT, XARORBEAN. WREZSITMEED, BRE0HAEAT LUEEZEMN

L0 BT,
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BEH T —IRERE,

42.2.3.1.2 i8R

IERECERT AV AUEEEA Web IRSF BN FHFHIMAES. BAUENEREMER, 55
M5 4223227 "RSEFER o BET—IHNT—TIHEE,

42.2.3.1.3 FRIAEM

ZIES BIAR Web ARSZS28M8X, IEON%E 42.2.2.1 7 “EIAEAEE" FErR, Apache aJLL
E—aYE BN LAZ 8 EPAENIRMEARSS . EREXHFPRAFAIEMENEEIRAZIA
Fille BTEMENETHRABIAENIEE.

BREINIRE (BMAES) , BERPERBNNI, ARSEEHRE. BAEES, 5
BEA. BMERES, BEFZEN, ARREHIF.

HTTP BR$528MF (3/5)--BHAEH >
BEIR =)
HER "fsrvfwwwihtdocs"
Directory "fsrvfwwwihtdocs"...
Alias ficons/ "fusr[sharefapache2/icons/"
Directory "fusr/sharefapache2ficons"...
ScriptAlias [cgi-bin/ "fsrv/www/cgi-bin/"
Directory "fsrvfwwwicgi-bin"...
mod_userdir.c
IncludeOptional [etc/apache2/conf.d[*.conf
IncludeOptional [etc/apache2/conf.d/apache2-manual?conf
localhost
REEE
t@localhost
BsseERaTHe 00

AD(A) {RAE()

HEIH) BUH(C) EE®B) | T—H#N)

42.1: HTTP fRS528MF: RIAEM

XEERSFIINREMTIR:
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Document Root
Apache At ENIRHEXHBIB R, FIAMUIER /srv/www/htdocs,

Alias
£ Alias #E<AILUE URL MU EMIEX R AUE. XEKE A LUBI N ERZHT
URL BB AIFIRIGRIZEEE BMEREXHRSF Document Root ZIMNIEER) o
ZRIABY SUSE Linux Enterprise Server Alias /icons $8[@ /usr/share/apache2/
icons, fEAEREERERSIMEH Apache BT,

ScriptAlias
M Alias $5<HIU, ScriptAlias 5L URL R EIXERSUE, FRIZAETET
ScriptAlias #¥BEWERIEE N CCI &, EKE CGl FARIZELAERIT,

Directory
%E Directory f7, ErIE&—4HRENATIEEBRNEE XD,
BX /srv/www/htdocs. /usr/share/apache2/icons #1 /srv/www/cgi-bin

M ERETERAERE, FEBEESENINME.

Include
5/ include, FAIIEEHMEEX . RATPEFEEEM Include 1L /etc/
apache2/conf.d/ BERBE5IMNIRR—ERENEE . EALESTER%E
KHLL .conf FEEMMBEXH. EHEZMES /etc/apache2/conf.d/apache2-
manual.conf BIE%& apache2-manual EZEX{4,

Server Name
XIEE T &P imFAREK R Web AR5528893KIA URL. (ERATT2RERIEE (FQDN) RiEZ
Web fR$328 (fiF http://FQDN/) ZHE IP ik, REETELAMERIRIZFRT — IRSE3
LRI TRIUE “BFN” B

Server Administrator E-Mail
RZREIRRRVEBFRBFHNE, Flg0, Lttt E/R7E Apache 8BS IRIE Lo

STERGANEN B, BE TP RETRECE.
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42.2.3.1.4 [EEMN

EXRLER, ASERCSEENEMNEN (FERE 422217 “BINEVESE" ) ¥R,
YNRBE) YaST HTTP RIFRIRHEITFNEN, KAETREMEN.

ERMEN, BRETHANMLITHA—IEE, AEREPRAEXZENNERER, NESE
R ARF522AATE (DocumentRoot ) MEIE G EBFHIMF, AR5 FSRIEINEIRAIEM
(B TFEMFHET IP) o BIEEIAEN D FEEBFRSK IP stk
BEF—IHNENENEENEENE ZE 5.

EEMENEENE ISP, aILIEEREREA COl MAURATFXEHMANER. E
AIEF SSL. MIREBH, BUITIEEIMBMEKRR, BEBINE 42627 “FHSSLEEE
Apache” THEEX SSLANERNAT, FAERZ5ED, rEEEEF imiaRERRAER
B FRUABRTA index.html) o FM—1MHZIXEE (A=K SIEULE
B, REEHALHHIML G, Er7EiRs38889 http://www.example. com/~USER TFifalA
FPAHFBR (~USER/public_html/) AR,

O == cEENEN
TREFERARIIEINEN. MRERETFTRINEMNEN, BIENLE LRITEPENR,
NRFERET IP REMEN, WXEIEE MR IP #titisE—DEN.

42.2.3.1.5 HE

XEAESNRE—D. 7EIt, HE Apache IRE B ANAETE]: FANSISHFEHEIR.
SESRESHIEFMEEENEEHE, MRMNGEHRE, BETHUTREEE, BH#ITE
M, BREEEEEETNENINEE, B HTTP BSSEXMEITFFE 422327 “HITP
AR5 2500E" AMRRIIHER,
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HTTP fRE 23S (5/5)--EE b
RERE

WEIRA:  REES

EAEER:

RIS LURRS -

BEERE:

B

=R

all, port 80
FRIAEM
F
SSLEZH

EWEN

localhost F "fsrvfwww/htdocs", SSL EZH

HITP [RS T/ EHEE(H)..-
HEIH) EGH(C) /FiE(B) FERI(E)

£ 42.2 . HTTP RS BRS: HE

42.2.3.2 HTTP ARSZ2ECE

HTTP iS55 25 EMBEE AT ENEEHTILERS (ERELERECE Web ARS523011E
17) PESHIFRE, CHO NI TATRRET-RAMR. EIAERNEREEEREAZILA
£, SRFECATARBIABIMMEREY, BET I DREEEERHAEFAEEN,

42.2.3.2.1 {nffiwOF0sbik

£ HTTP Service , #E&EN1ZIE(T (BA) BE2FL () Apache, EMITEHOR, 7
M. riEs xRS 28 v ARVIERIR O, BRINEERTIRO 80 LMIFFAEEO. [MIakik
FRITA BB IR, FUTEMINEBIHE Web ARSS28. RTEMIXBIR443F Web ARS5 281
THNERIRIEER T, XFAHOSERAN. MIRBEZITNMEEO, BREHMEATUEEE
EMLERE O E3 TR,

BREHEXHERAREEXGHERAEX . NREBNALE, XRER. ZBEXHR
FRMNEOPITH, BEAINZEOERBIHETEE Web iRS588. EXIFHER, 55
WE 4237 “BEopilfEIE Apache” o XEERSRIEIER, HEHBATHEHEHMRINET.
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HTTP R3S 25ACE 2
WOTHORMN | BSBER  TEIN N

[RSRE

LS REGES
SANRER:
REFHARE
=BG

| FETD >
LORRO:

Mgt ~ &m0
ARON(A) REE()

firewalld BIP5 A G S
FTF A AR O(F)
P EROB XA

BEXQ -

#BH) FIER) | ERE |

42.3 © HTTP fRs323ECE: {oiPRumOFNthE

42.2.3.2.2 PRSEEiER

A LUBE B TR SRELY Apache2 IRIREPRZES (BRASER) . BEANERARME
REETERFIHPFIER, BTRRRNESER, BBUE 4247 "2 JUENEER
B
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HTTP BR55438CE )
WIRMOFEL | RS®|ER | TEIN N

EFF T RS ik =
proxy BEH  HTTPNI AB/RXRSSE

proxy_ajp BEZE  mod_proxy B AIP 58I

proxy_connect BEFE  CONNECT i&RKIEH mod_proxy i B

proxy_ftp BZA  mod_proxy B FTP TSt

proxy_http BEZE  mod_proxy B HTTP S

reqtimeout BER XA

rewrite BERH EH—TEFHNNESS|EXNSESERE URL
session BER SERS

session_cookie BEF  EF Cookie WHIEZIF

session_dbd  EZMA  ETF DBD/SQLHIRIEZSF

setenvif BEA AFRERRNESIREFREE

socache_shmcb BEMA FH

speling BER SEHEEAFTRERANNERURL

ssl BER FEARSEETE (S MERERS (TLS) MiXk3ENE =
SRS TRINERA)
HEIH) FIE(R) SEBL(F)

Bl 42.4 : HTTP IREBECE: IRS[IER

42.2.3.2.3 FEEFEH

XEEIHEES ERIFEMEE, BEBIE 42.2.3.1.37T “BRHATH ME 42231475 “Eil
FN o

42.3 BpF{ELE Apache

WRIREE 42.2.3 7 “{FF YaST ECE Apache” HIPTIR{ER YaST B2&, Apache 27E5|SHTE
multi-user.target # graphical.target 250, ERILIFEMA YaST By RS E 125D,
systemctl @#8$1TTHE (systemctl enable & systemctl disable) EXULITAH,

BEETESTNRS LB, FIEIR(F Apache, EFERA systemctl I apachectl &
2, FHTERIREA,
BX systemctl SSH—MRES, BESEFE 19217 “BEETETHRESTIES

systemctl status apache2.service
BICE Apache BB ERE5H.
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systemctl start apache2.service
INR Apache R7EIE1T, MEE.

systemctl stop apache2.service
BT IERHFZERIZLE Apache,

systemctl restart apache2.service
FIEAIGE /RN Apache, TNR Web fRSZ 2B &EMLETT, NWESHE,

systemctl try-restart apache2.service
& Apache EEETRIAREIEHEREIE,
systemctl reload apache2.service

=1k Web ARS5280Y, REZINPRBAERE Apache HIZTEXF ZRTE e ENNIERK. &
MHABLIER, SBRAN—IEIREE, HMSH Apache T2 “ERH

() =BT EEFRIBERERSE Apache
fERILHS, TRPUNERE, BARGE Apache EREPHBEN.

systemctl stop apache2.service
F45d GracefulShutdownTimeout FRECERVIEERTEIELGIFLE Web BRSS28, LUfR
MBIERA UATTLo

apachectl configtest
FEARFAMEITH Web BRSS2BEVIER TREE EXHNIEE. BTXINERERSEFER
B, ERHNERMIEFINT, A@EFARERABSETIE (NRRNFEERESE
iR, Web RSB =BoN. ERHHERE)

apachectl status #l1 apachectl fullstatus
DHBREFEHEERSER. TEBA mod status R, UNRREEF ALK
23 (f1%0 links 3% w3m) . Lboh, BT STATUS FRINEIXH /etc/sysconfig/
apache2 #fy APACHE SERVER FLAGS.

O =7 Hivlss

INRFEBLSHIEERMIRE, XEREREZEER Web ARS528.
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42.4 RE. BUEMECERIR

Apache MR B TIERKIZIT: BRTRENZOES, ERFIEINEEEEIIERLNIE, XA5H
HABRMR, EEZEHTTP #HEHIEIR (http core) I,

Apache fRIRA] LUTE MRS 4RIF AL Apache Z#HIN, HEBITRSES, ES

DEE 42,427 “EUEFERT DIRENE RINAIshASEHERIFMAE S

Apache IR ALATLE:

EEfiRIR
BINBER T, BEMESRIEHIZE Apache #1, SUSE Linux Enterprise Server 519 Apache
RRIET mod so (CEFHEMBEIREIFERE]) # http core. FAEEHMXKREATREE
HEWR: SlEUEETHRES, MAEE SRS ZHGIXHEZ,

i RIRIR
I RIZIREE7E Apache B, B—RAEHRSHIFEIRS2EF. 7 SUSE Linux
Enterprise Server 1, B IAHEXNRANIEM, TETEEHEI Apache H,

S ERIRIR
PRERINPRIERA B ETEIER Apache £1ThRH. A5, SUSE Linux Enterprise Server
R T HPR L MER,

ZIEEIR (MPM)
MPM fa SN Web ARSS23A7I5K, & Web ARSS S33XFRIZD

42.4.1 (RIRZE

NREIRE 42.1.0 1 "L PRRITTRIARE, BAUTEREERE: REELSHYT
BIEIR, ZAMEIEIR Prefork MPM LUK SMNERIEIR mod python,

ERILUSED YaST, PARERI(E > M ERE, RLEHMIMNIRER, WEBERIE > £5H
1% apache, FHEMMRAEFR, ERFIFKEEFREIRABNING Apache iRIR,
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42.4.2 BEUEMIZF

Fohok A YaST BUAREASERER, EYaSTH, BEMMAE 422317 “HITPHR
FRAT PEIRMEREEEREAREAMAIESEIR (PHP 8 f Python) . BIEL
4223227 “RSHEER PEREAREAMREEMER,
NRERF I BUEFAXERR, EH7IERR<S a2enmod MODULE 3 a2dismod
MODULE . a2enmod -1 &%t ZHFiFiAEHHIERTIR,

O ==: SaINIRRNERE S
NREZLFhBUEIMNFRIR, MHHRTEPAE ENENEEPEHERE G, MR
RIECBEXHAIT /etc/apache2/conf.d/ T, BRIASEZF /etc/apache2/
default-server.conf H, ERENERANITH], ERJLUFREIE /etc/apache2/
default-server.conf FHAZR, HRRKFZXHERIFNFENEMEN. BTSN /
etc/apache2/vhosts.d/vhost.template ARIRH,

42.4.3 ERRRAYT BIRIR

Apache X HSHRXTFRE BERIRRANY RARHIDHIT T IFANER, HAMURE K S HEEIRIR
BIFEHR, BB W http://httpd.apache.org/docs/2.4/mod/ 2 LT 88 X8 MERIEME
Bo

mod _actions
LIERFFE MIME 268! (W0 application/pdf) . EBRET BEHXMH (W0
.rpm) SARFEERAGZE (80 GET) BY, RENITHIARIAGE. BIAMER T B BIER,

mod alias
1Rt Alias # Redirect 5<%, H&E URLMURERFEER (Alias), HHIERM
URLEEREIS—MIE. FINBER TERLER,

mod auth*
BREIHESRET UM RRNEMIRIESA: #H mod auth basic #H{TEASHIE
IE, fER mod auth digest #HITHESMRRILE,
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mod auth basic # mod auth digest W5 BHI0IHRHEIEFIEIR

mod authn * (g0, AFEFXAXHHNEHIIEN mod authn file) LAKIRAN
B mod authz * (40, BFHEFIEMXE mod authz user) &&EA.
BXZETFMNEZEEALUM Authentication HOWTO HFREX, RIER http://
httpd.apache.org/docs/2.4/howto/auth.htmla,

mod auth openidc
£ Apache HTTP fRs3 28R (M OpenlD Connect BIME—IAR] A 2 1E&ED
mod auth openidc., (BEZM https://openid.net/developers/certified/ 72, )

mod autoindex
HAGFERSIXH (I index.html) BY, Autoindex HEMBRYIR, XLEZR5IHW
SPMERTECERY. AINER TEALRR, BRFRINSED Options ESEABR
FIR, BEENENEEPESZLISE. MRREFAEEXXH AT /etc/apache2/

mod autoindex-defaults.conf,

mod cgi
1T CGI IR FZEMFEA mod _cgi. ERINERTBALER,

mod deflate
B {EFALRIRECE Apache, (EETE(EERLGTE ST 7 B SEEY E 4R X L2 3428,

mod dir
mod dir #Efft DirectoryIndex &<, ERIFREETIEKE RN BZEIXH
(BAIAER index.html) . SERERTEEEIRIN, ©EREEHNEERZIER

B9 URL, RRIAIER T B AR,

mod_env
=HIEEE CGl Ay SSI TNEMIF IR, MREERIRENEUHIRE, HEMIER
httpd #HIZRINTE R, FIABR T EALER,

mod expires
8 mod expires, EElBITKIX Expires RELRIEHICIRIN N S 2SEFRIFT KRSAY

SRR, FRIAER T B AR,
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mod http2
@i mod http2, Apache AJ3R1E HTTP/2 thilz#F, XeILUEE7E VirtualHost A
& Protocols h2 http/1.1 RSEI,

mod include
mod include AFEERRSR[/HE SR (SSI), ERERMHIMNELER HTML TTENEARI)
BEo BRINIB T /B LRI,

mod_info
7E http://localhost/server-info/ TiRtARSZRECENTEMR, HTFRLREEE, 1BEMN
ZRHIXTIE URL BYifiRl, BHABER TR AN localhost 3AiEtk URL, mod info £ /
etc/apache2/mod info.conf HEZE,

mod log config
fEFIRIREIECE Apache BEXHRISNIL BRIABR T B AR,

mod_mime
Mime BIRZIRIEFAZ BRI BR (B0, HTML KRB RRZA text/html) K
REX GRS EBIERN MIME k3, BRIAER TR LER,

mod negotiation
HFABRHERLEN. BEXEZER, 1B Mhttp://httpd.apache.org/docs/2.4/
content-negotiation.html 2, BRINER T /B A IESR,

mod rewrite
et mod alias HIIHEE, BEIIEEE£BENRE. £ mod rewrite, EAREZD
R, ERIBRELZFREEM URL,

mod setenvif
BETFEFIHIIERAT (T iRAIERNEBFTRHFFH P ) KBFRT
2, FINBERTBAIRR,

mod spelling
mod spelling EiXBEIEIE URL FHENRIEIR, BlIIA/NEHEiR.
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mod ss'l
£ Web BRSBZBMEFinZ BB AMEBEE. BXIFAES, SR E 4267 “EH SSL
BEZEH Web fRZ5257 o BIABR TERALEER,

mod status
7E http://localhost/server-status/ FiRHAE XRSZESEENFMENE R, HTFR
&8, WRANZRHIXILE URL BYAIRl, BRINER TR APF localhost AiRILL
URL, mod status £ /etc/apache2/mod status.conf HEZE,

mod suexec
mod_suexec AFEEARBNAFMATIETT CGl A, BIAER TEALER,

mod userdir
B ~USER/ TRETHFHER. XAEEEFIEE UserDir 5%, BINBRTEA
HEARIR,

4244 ZAMEIRIR
SUSE Linux Enterprise Server {87 F N AR Z L IBIESR (MPM) k454 Apache A
® Prefork MPM

e \Worker MPM

42.4.4.1 Prefork MPM

prefork MPM SCjE T — N ELLIZBITNAERL Web ARSS28. ©1F Web ARSZ237E1THLEEMUTF
Apache hRZS 1.xo FEZWRAH, ERBESMERFEDIKERBNFHIZRDIEERK, XF,
BiREIE KM AR mEMIER, BT Web IRSZS2IHBIE.

IHETFHIZM % prefork MPM BRSARIE TIREM, BLLAEREY worker MPM JEREE ZH AL
AR, prefork MPM L ARETF Unix IRIERFKRIZAIA MPM,

O == ZTi4hE MPM

A3 {Ri% Apache /8 prefork MPM,
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42.4.4.2 Worker MPM

worker MPM 12{H—FhZ 442 Web fRS28. LER—M “B/V H#HIE. LEEXFHEMNMN
REEAARDHZEIR. worker MPM HIENER Fi#12, HBIEARS [ HIZPERALKIER
WIBIFR, FURENFHIERZLIZM, L EMLL prefork MPM, {# Apache JE#EE/ VIR
SER, MIMRE T Apache BURITHER,

— P EERSE worker MPM BIISE M . TIR—NEEIF, #HENBELEEHSZ M,
RCENERSSHERSRGEG. LHE, NRESAEH TRERMXIED (CGl) 5 Apache
—ieFA, MAERTEEL LS ZAARRBENMAEANITRSIEIR. & worker MPM 5
Apache HBEEANZ—1MRINZE, HIEFAER A/ Apache IBREPELIZR LM, ELERRE
5 worker MPM ¥ H2fEE A,

EE: ¥ PHPRRS MPM &
FHIEFAE T AR PHP IEREBREER M, RFEBINARER worker MPM 5 mod _php
_Eﬁmo

42.4.5 HhEBIRIR

bR T SUSE Linux Enterprise Server FEMfBYFR B IMEBIRIRIIF IR, EFIHBERFERK
TRIRAY A

mod apparmor
79 Apache JRIEEIIMZ1F, LUEXTH mod php8 FHEHGIEMIE A CGl K E
AppArmor Rl

REE R apache2-mod apparmor
BEZER: (L2 iEE)

mod php8
PHP E— MRS, BFA HTML RARMARSIES,

BB HR: apache2-mod php8
ECEXfF: /etc/apache2/conf.d/php8.conf
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mod python
mod python #3Fi& Python #x \E| Apache HTTP RS 28Fh LUE SR 4 REFH FET Web

BN FAIEFRYIRIT E N R &,

HEBERZR: apache2-mod python
B%{=8: /usr/share/doc/packages/apache2-mod python

mod security
mod security RHATFHRIF Web AR RZ—RTIKEHI Web N ATZFFAE.
ERIASEIIR HTTP 209 =M SEET 24
BB Z: apache2-mod security?2
ECEXfF: /etc/apache2/conf.d/mod security2.conf

E%{ER: /usr/share/doc/packages/apache2-mod security?2

3H: http://modsecurity.org/documentation/ #

42.4.6 YgiF
SRAPTELLUETS RS B EXIERFY B Apache, BF ZEA T Apache IR RIZE=H
IR, EBHHFE apache2-devel UKEMMAF AT E, apache2-devel FEE apxs2
TR, YmiF Apache WEMIRIREERZIL T A,
apxs2 AFMERIEHEFMLEER (BENEEXHHTHENER) , XFEEIEIEET
BFEEEI N\ Apache BIEISHZ 45 (DSO)o
apxs2 Z“HBIXHAITF /usr/sbin T

* /usr/sbin/apxs2 — E&FRRIWEREEER MPM RN BIER, REMUEN /

usr/lib64/apache2,

* /usr/sbin/apxs2-prefork —&RF prefork MPM 1&1R, L&EAIEN /usr/
1ib64/apache2-prefork,

e /usr/sbin/apxs2-worker — iEfTF worker MPM i8R, LEMIEHN /usr/1ib64/

apache2-worker,

ERU TS MRRIEREHBUERIR:
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> sudo cd /path/to/module/source
> sudo apxs2 -cia MODULE.c

=)

Heh, -c BFRmFEER, -1 BTFREERR, -a AFBEER, apxs2(1l) FMIFNET
apxs2 BYE %D,

42.5 2R CGl fizs

Apache BUBAR XN (CGI) AIFEERERFIMA (CGl ) BIEMENE. AR ER
RIZIBESRME CCl {4, TE[FH PHP ZEMHIZAIES,

77 {# Apache BEfZ3BIXH CGl FIZGIEMNAR, FEHE mod cgi. BINEEFEE
mod_alias., PRAIAER FTERAXBEMIRIR, ESIE 42427 “FUENIER" KRB X
TEIRIRAVIEAE B

g CGlZetk
AVFIRSSIIT CGl A2 —TEEMNR MR, BENE 4285 “Beiait
5 L TRESEA,

42.5.1 Apache fitE

£ SUSE Linux Enterprise Server 7, RAFEESR /srv/www/cgi-bin/ H#1T CGI Bl
&, BEEWMERNIT CGlI A, MREZLCIETEMENEE (BERE 422217 E
PENILE" ) HEBKHAKETERETENNERP, HIABRIHEELLER.

ffl 42.5 : VIRTUALHOST CGI 2 &

ScriptAlias /cgi-bin/ "/srv/www/www.example.com/cgi-bin/" @

<Directory "/srv/www/www.example.com/cgi-bin/">
Options +ExecCGI@®

AddHandler cgi-script .cgi .pl@©

Require all granted ®

</Directory>
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187 Apache TEILE B RFREFE XXHEN CGI A0 IE,

BF8 CGI BilZsHh1T

ETRIRS SR B2 pl M .cgi BIXHHILA CGl i, RIBREEHITIHE,

Require #5<#zHIBIAIGIEIATS. TELLBIG, BF3EEBRNVIAIRNE TR,

BEXBHIIEMIENNEZER, 1§58 Mhttp://httpd.apache.org/docs/2.4/howto/
auth.htmla,

© ® 0 0O

42.5.2 ITRBIRZS

CGlIRIERRETF “Bf” 42, EH CGl ZFMMIARNFLMME— MIME FEEIRIRL, FIan
Content-type: text/html. WIRIZGLXEIRFE, FAIULEMEFMZKABTHER, H
R, HARmEANERFE (BFEE Web X¥528) FREIERIZAREE, b HTML, A AT E
%o

Apache ZEB&1E /usr/share/doc/packages/apache2/test-cgi FIRE—MEHEM
MR, ZEARRRFEIMETENABTRE AN, FIHHEASEHE /srv/www/cgi-
bin/ SEMENMBIAB R (/srv/www/www.example.com/cgi-bin/) &, HIEEdh
A test.cgi. mEXMH, & #!/bin/sh AE—1T.

a@id Web BRSS221FIMMIXHMNEBRAF root B, BXEZER, BBNE 4287 “HBHE
Ze R o HF%Z Web RSZ2BEHRARRAMAFIZITH, FrLL CGI A Al 4% i 57 & B9 A
FPHITAIEE, TN CGl BRHEA®S chmod 755 test.cgi XN AIEHAIINER,
ITEIAR http://localhost/cgi-bin/test.cgi 3% http://www.example.com/
cgi-bin/test.cgi. MiZEEFBE “CGI/1.0 MiXHARSE” .

42.5.3 CGl &L

MFRLERINHEFRAaEMEEE THRES, MFRELTI:

CGl E$8

o EEHEFENREREEH TS MREH, 1B5EH systemctl reload

apache2.service EFfZEH,

553 BTG SLES 15 SP5


http://httpd.apache.org/docs/2.4/howto/auth.html
http://httpd.apache.org/docs/2.4/howto/auth.html

s NREBAEETEHENX CGI B, AZEERTIER? MNRRHE, BH=IAEIA CGI B
F /srv/www/cgi-bin/ FHIEIZSFHA http://localhost/cgi-bin/test.cgi
AT,

o XHIIRESIER? 1BHRE CGI BRHMIT s -1 test.cgi, BWHNZUTEHHNF
FFERFFSK

-rwxr-xr-x 1 root root

o WRAIATGE RIZEIR. NRIEKREN test.cgi, MERRIZAK, BERMNMREERE
RIEECHER, WaKBERERTITLBRIEHEIR.

42.6 £ SSLIKELER Web AkS528

RETE Web lRSSBMNEFinZEMEXHREE WMERARER) , MBEEAEHEMNRIINR
SMMEEE. mod ssl FALXLERTFE (SSL) MEFRERE (TLS) MICRARF i
Web ARS528 Z[BIRY HTTP BE1RMIRE RVINZEM S, M TLS/SSL B, R7E Web ARS52370
BRPimZ BT REE, LEaTiAREGETEY, HFEXFIRMARS2:6E5 LT,
EFIBER, RSB/EREI URL WEMEKRZE, RKIZE— SSLIEH, HHEEIERR
SREVEMNER. RIIRK, XFRIETIZRSBINTEEFRGTEME—ERNLKiR, L, IE
PEFERFIRMRS B[ ZEIRILENZERE, BRESEEHRNAXABTNER TEHE
Bo

mod ssl ARG F=ILHE TLS/SSL thi¥, MEFEH Apache #1 SSL FEzZ jBlfY#% O, 7E SUSE
Linux Enterprise Server B, J4#F OpenSSL FE, OpenSSL 3§ B znhkE Apache &,

¥ mod_ssl 5 Apache —icfEMA, FERRAZHMRMZ URL NFIZKA https://, MR
= http://o

42.6.1 Gl SSLIEF

B TLS/SSL 5 Web ARS3231E5ECHERA, EFEELIRE SSLIEH. 7£ Web RSB Z A k2 BH
B FBRIGES, UERGEEEIRFING. ATHERIEBRITEN, IEBBABRFIERFEME
EN—HEE,
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AILGIRRERE=E: “Wid” iR (AT  BRERLS (BT EEERNEER
FE) , URBIRIZ. AFFRGEBIENI (CA) EZRIESR,

BIBIER D RMEINIT. BL, ERIEBIMANMBNMRAESR, ARERILEREERSIIE
Ho

O =5 B30
ER—F THE TLS/SSL BIBESMENX , 1B http://httpd.apache.org/docs/2.4/ssl/

ssl_intro.html &,

42.6.1.1 GJE “NMht” IEFH

EERMRIES, 15ARBMZA /usr/bin/gensslcert, ERIERES 57X, FH
gensslcert BYRLAFXIATEIEE, BE /usr/bin/gensslcert -hREUFIE.

/etc/apache2/ssl.crt/ca.crt

/etc/apache2/ssl.crt/server.crt

/etc/apache2/ssl.key/server.key

/etc/apache2/ssl.csr/server.csr
WAIUAM /srv/www/htdocs/CA.crt T& ca.crt BIEIZ,

O ==: ¥ATFR
IMEEF R LERMHIER. ©REEARNH.

42.6.1.2 CIEEREZIUED

NREBENAMEIEEAFEIRERER Web fRS325, B EH CRIERMANE (CA) IHE
PEBAEMER. HER, NRLENENAPRIEEIRM “WWNEREE" WES,
79 Web 5528 R EEIRAI B RERIER.
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O == axz2IH
X7E Web BRS3 28 LERBEZS, IEBAMAIBAMEHBEERIEFRNENAR
e B0, RENELAEBEERLSEIEH.

B, BEBEMIEBERIBENX (CSR). ERFEERMEMA openssl, H¥A PEM IEHEI. &
WITIEZ REAE], REGRERERMANBTASHEIE/LMEE, BiSECMANBETOS, ¥
KEEFERTE,

> sudo openssl req -new > new.cert.csr

Generating a 1024 bit RSA private key

e Tttt

......... ++++++

writing new private key to 'privkey.pem'

Enter PEM pass phrase: @

Verifying - Enter PEM pass phrase: ®

You are about to be asked to enter information that will be incorporated
into your certificate request.

What you are about to enter is what is called a Distinguished Name or a DN.
There are quite a few fields but you can leave some blank

For some fields there will be a default value,

If you enter '.', the field will be left blank.

Country Name (2 letter code) [AU]: ©

State or Province Name (full name) [Some-State]: @

Locality Name (eg, city) []: ©

Organization Name (eg, company) [Internet Widgits Pty Ltd]: ®
Organizational Unit Name (eg, section) []: @

Common Name (for example server FQDN, or YOUR name) []: @®

Email Address [1: ©

Please enter the following 'extra' attributes
to be sent with your certificate request
A challenge password []: @

An optional company name []: @D
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A

HEERETOS,

BESBTO< GHEREE) .

IHERNFEMER/ XA, g GB 5 CZ.

B ERENE/BAK/EREH R,

IEEHRAMR, Hli0 Prague,

IRE SN ITERUBR,

IMEEAALR R, FENRENTH,

IRERS /AT, HECHNRFHERK,

IHE SR BB FHp it

RigRO<SREATH, TUESRERZBE Apache Web fREZ BRI R ERAZOL,
@ EGRENRTEM, HREATH,

METUERIER, EEBXER openssl, FHHEIEBARINZIRIAR PEM,

A

© © 0 0 66 ® 0O

(=]

12 42.3 ¢ ERLIES

1. BEANFABE N SEE new. cert.key . RAFRTERANEEIBIERERIERK
(CSR) BIFREGINRTBIT <

> sudo openssl rsa -in privkey.pem -out new.cert.key

2. RIEEEZZBFKRTESHEREMIEBHNAHED. -days EIEEIEBIERE.
EA AEIE R RS HAUH S E .

> sudo openssl x509 -in new.cert.csr -out new.cert.cert -req \
-signkey new.cert.key -days 365

3. BIEBXHEFZIEXNER, LUE Apache IRSZRBETLURENE]. HRLBAZRH /etc/
apache2/ssl.key/server.key R2FiE AR, ML PEMIES /etc/

apache2/ssl.crt/server.crt M2E,

> sudo cp new.cert.cert /etc/apache2/ssl.crt/server.crt
> sudo cp new.cert.key /etc/apache2/ssl.key/server.key
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O #B7: AHLIBUE
RE—TBRAHLIEREXHM /etc/apache2/ssl.crt/server.crt EFFIAFTE
BURIEBIIE, UERZXXHFANEF Web JI%23E5BEEH CATIRA, TN, X
RIS EBRHERNIENE & HAY,

42.6.1.3 FRENEAZZMIEH

FB BN ERERMATMEESZ D, IEBEHEGEENE=1EEN, PRUAILT2MHE
So NHIRFLRE Web RSB BEABEAZTENIER. BX&EEBIIEBHANME (CA) 5!
&, 1&iAiE) https://en.wikipedia.org/wiki/Certificate_authority#Providers 7,
ERERZZERHN, £EM CARXIER. HKk, BRHIEREEEK (CSR). BEIE
CSR, WBIBITATan<:

> openssl req -new -newkey rsa:2048 -nodes -keyout newkey.pem -out newreq.pem

AGREREWAFFE, XERELE/ LN, FINEXR/MXZIFHAR L. WABX
R, TLABMANFEARHEH=ERTIERHHICE, TEEEMEE#E. NRER
ERATFENNEAREECHFERETH, BER 7 . EEBME CABSEN, HEE—1E
BXHER, F180 My company CA. &fa, #AUMANAROSHERNATEN.

FIARAMEANERPERK CSR, EXHREZE newreq.pem,

42.6.2 fEF SSL EZE Apache

£ Web ARS3280%, TLS/SSLIERMIZIAMOA 443, RO 80 A9 “Ei@” Apache S5fiilf
% 443 BZ3F TLS/SSL B9 Apache Z BB MR, FKfr L, HTTP 1 HTTPS rIfERAR—
Apache fIiE1T, BEEA—TEMENRIERAZZETIHO 80 MmO 443 X5 EIMARS
280
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O == HuERE
IHIRS RO 443 £ #F SSL Y Apache $THBAASE, A#g (Leflsa{lbisiEm) , % 23
B WA 82343 “EHTLEEMRAE PRREE firewalld
AT IR,

T2RRSBREET, SSLIERRINMEA TR TFERARS. MIREREENENLERA, &k
FRUTH<SHEE: a2enmod ssl, BERAFA SSL, REFEATE “SSL” BohikRSE8. 7
Itt, EVEA a2enflag SSL (RAK/NE! ) . MREERFERAOSMERSSIES, WIERIG
B0 /etc/sysconfig/apache2 &1 APACHE TIMEOUT RY{E, X##7f Apache BEpEt, &5k
BRI ERNETOL. EERSH[AIEXLEERNEN. NERHEFBEHN,
EMENEBEERTES /etc/apache2/vhosts.d/vhost-ssl.template #&iR, Zi&
¥R T ERAT SSLIESD. BEME 422217 “EINENEE" THREREPENE
B,

B, BERERIZ /etc/apache2/vhosts.d/MYSSL-HOST.conf , HXEH#*{T4RIE, &
BUTESHERZMER T :

e DocumentRoot

ServerName

ServerAdmin

ErrorLog

TransferLog

42.6.2.1 HETFRAFRBIEPAEALF SSL

AIABRT, FREENXEE—IP #IURRSE LEITEZTERAT SSLAVEMEN. BEFE
BUREIAEMZEK Apache TREEIENR T MPLEARSS SRR o SSL IERZIAEET, WRIBERAEEE
B SSLEZZ IFIRE (BT ERRIAEMEN) . REAPBRIIESEHER, ERIERSR
SR A LEC,
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SUSE Linux Enterprise Server 327 — SSL i}y B BRSZ 8B FRIET (SNI)o ZIMNSTE
SSL ihiSd IR R IEEIMR AR IR, MMABRT X—nll, XHFARSSFEERA “UIiR” ZIIEH
RIEEIMEL, FH 23 B RIEFBVIES,

SUSE Linux Enterprise Server EBRIASE A SNI. EE2RAE TR/ SSL EIMEN, 7
Y5 4222117 “BETEMHENEN REFrREEERS R (FEKmO 443 BF SSL, m

3FimO 80) o

O == sniussgE
B R ImtBA 21 F SNI, 5, RBEKREBS N 88524 SNI, FELERIAN
FESEA T, BXIFMER, BEEMhttps://en.wikipedia.org/wiki/
Server_Name_Indication#Support #,

EREX A ZHF SNI RO 288V B AT, 15EHAIE<S SSLStrictSNIVHostChecks
EhRSZB2BEEFTIZE N on BY, FAERINENEIGIESL T Z1F SNI BUN5Es, d1R
VirtualHost 3I£$HIEE N on, XMIIEFE THEIHIRIGHIE,

ERSF[ECETIREN of f B, ARSZIB[|AVITHIRIUTASZHEE SNIo SSLIFRREERTEX
RS —TEMEN (K0 443) 203

42.7 ZR—&RSE28 LiE17%Z 1 Apache 3241

HERFBEIFESNEMEN GBERE 422217 “EIMENEE" ) , ER—8RESS BT
%4 Apache SEHIEBF LU TE:

o MRFBWEMENZEA—EREIE, EFEEEN Web IRSFECE, AREERIUEENR
£

o NR—PMEMENEHIM AR, BEESZEIFIERNEMREN.
& 0] BB & 1517 EAARY Apache 241

> sudo systemctl start apache2.service
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ESIEIENAR /etc/sysconfig/apache? X, MRZXEREE, HEEFEEKREE
APACHE_HTTPD CONF T £, M=i%BEY /etc/apache2/httpd.conf,

EHES— Apache 524, i5ia1T:

> sudo systemctl start apache2@INSTANCE NAME

fBgn:

> sudo systemctl start apache2@example web.org

FINBRT, %K= ER /etc/apache2@example web.org/httpd.conf fER
FEREXH, EAILTE /etc/sysconfig/apache2@example web.org HIRE
APACHE HTTPD CONF REEIIKE,

TEETRT —MREES Apache RN, EEE, EBEMU root SHHRTAED S,
212 42.4 : FoEEH APACHE 3l

1. £ /etc/sysconfig/apache2 BYEHM ECIEFAVECE XM, HIa0 /etc/

sysconfig/apache2@example web.org:

> sudo cp /etc/sysconfig/apache2 /etc/sysconfig/apache2@example web.org
2. ‘REEXfF /etc/sysconfig/apache2@example web.org, BEESUTREHIT

APACHE HTTPD CONF

B

APACHE HTTPD CONF="/etc/apache2/httpd@example web.org.conf"

3. 7 /etc/apache2/httpd.conf BYERM EEI3EXH /etc/apache2/
httpd@example web.org.conf,

> sudo cp /etc/apache2/httpd.conf /etc/apache2/httpd@example web.org.conf

4. YR58 /etc/apache2/httpd@example web.org.conf, ¥
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Include /etc/apache2/listen.conf

BHH

Include /etc/apache2/listen@example web.org.conf
OBEEES, HIREFETUEN. ErIEFEEN

Include /etc/apache2/global.conf

HASMNEGIIEHA global@example web.org.conf. BiUE
ErrorLog /var/log/apache2/error log

BN

ErrorLog /var/log/apache2/error@example web.org log

LXTE%/I\;‘H—W%BEH_LE'J E iTho

5. £ /etc/apache2/listen.conf BYEA L6 /etc/apache2/

listen@example web.org.conf,

> sudo cp /etc/apache2/listen.conf /etc/apache2/listen@example web.org.conf
6. miE /etc/apache2/listen@example web.org.conf, &

Listen 80

BN BRTIEITHEANNROS, f/5082:

Listen 82

Bt et (BBNE 4267 “EHSSLIEEL SN Web R5287 ) BITHHY
Apache fl, ®*ERTE—1T

Listen 443
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BEh ()
Listen 445
7. BEhERAY Apache S2431:

> sudo systemctl start apache2@example web.org

8. 7£ Web %5 285#TFF http://server name:82, MERSBEBIEMLIEIT. MR
AN T FHEGINEIRAEXHR, BN EXMENR:

> sudo tail -f /var/log/apache2/error@example web.org log

THEER—RSE LIREZ 1 Apache SHHIRNE TR/ LA !

e /etc/sysconfig/apache2@INSTANCE NAME X&RIUBES /etc/sysconfig/
apache2 HHENTE, BIERREHI MPM I&E,

o HBEHMSEHITEIEITE, ERIABY Apache EFIFLTEIEIT-

° WIRKMEA HTTPD INSTANCE IFELE5ITIEE, Apache BiFLARER
a2enmod . a2dismod #1 apachectl E7EELIARY Apache L6 EiE1T. TEAIRAG!

> sudo export HTTPD INSTANCE=example web.org
> sudo a2enmod access compat

> sudo a2enmod status

> sudo apachectl start

2% access compat # status EHHFME] /etc/sysconfig/
apache2@example web.org B9 APACHE MODULES T=, RAEREH
example web.org 3=,

42.8 ERLZEMERE

M AHEEMFAREY Web BRSSBFFBZ2FEMBER, HFREMBINIEIREE, T2REM)
FEZAREEREN, BXRIVMAMEXER, FIHE—ERR.
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42.8.1 EHPHE

£ Apache MR IRIEAY, SUSE iakithieBE, HRESEERFNEXES, AF
ROZTEE R AT F AR, SUSE T2 M ABAR UM BT E b IREX:

e fMBa: https://www.suse.com/support/security/#

o BBFIRIFRS: https://lists.opensuse.org/archives/list/security-

announce@lists.opensuse.org/ A

o RLMMEATIE: https://www.suse.com/support/update/ A

42.8.2 DocumentRoot f[E

£ SUSE Linux Enterprise Server #1, DocumentRoot B (/srv/www/htdocs ) # CGI B
F(/srv/www/cgi-bin) BFAENEIABT root P, EREEENXLEAR, R
AR EAXLEER, WERAFRE X GBRAZLEERF, 25, BB wwwrun
BER GZAPRAVFRFRERIARIXGRFAEIR) B Apache RIRERHITIXEX 4, EMA /srv/
www B9F B RREMEMENIA DocumentRoot 1 CGI 5SS, HAFRXEERINXEGRET
root R4,

42.8.3 XHRZIRIE

BINERT, /etc/apache2/httpd.conf HSIEAETNENXHRAENIFR, FNIZE
BiXLiES, MeERfERX Apache AIEMFIE B RGN, BXFHAER, FS
WEE 4222137 “EARENDENELEE" . LRERE, EHRFREAEEXH BINOLSHA
SRECEXH) HITEEMIMEBIREN,

42.8.4 CGl 2

£/ PHP. SSI SHEMEMBIZESHREMARLEITERRS, BtFEEENZ 2R,
MRS SBHRITHIRI A R BEMIRS SR ERREERTRRE, ATRAFPETHIRERREHE
BARENME TRIFIERAHITZEMHFIT.
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AT ROJEERHIANEIE, BERE CGl HANRITRFEIFREERMAELRERTE

o ScriptAlias # Option ExecCGI #§<ATFHECE. SUSE Linux Enterprise Server By
BINEEE A R ITRE T CGI Bl AR,

FRE CGl FIAEREAR—TAFIETT, FRURRERNEZAEIRER IR, IR SUEXEC 2iF &
EARBAEF A TETT CGl A,

4285 AFHEHR

BRAFER (A mod userdir & mod rewrite) B, —EXRBAFRFEES
.htaccess X, AAXRATFRAREELLIEE. EVMNZERES AllowOverRide
SRPREIFEFB9EM. 7E SUSE Linux Enterprise Server #, .htaccess X#HEIAMGTFEARK
A, BHAFEA mod userdir (37BN /etc/apache2/mod userdir.conf BEEX
%) B, FAFHEBESMEM Option 1<,

429 &I

902 Apache R/EEh. MTIARAIILIRIEAF TAEEE Web ARS528, BRALAENERZR
EEN, THREIMNFIHERFRANERMUENEELENER:

apache2.service Fa<$HiEE:
ARE(ER /usr/sbin/apache2ctl ZHEHEIXHFBHFEIE Web RSS2, MRfE
F3 systemctl &3 (W05 42.3 7 “FEnifl{=1E Apache” HFFIAR) , systemctl
status apache2.service FHR T IR, EEXRRME T HRREEERIRNET.

BEXGMiFHEZE
TIL BB EIRERIERHEIR, #IFNE Apache BEX G TRRE, TEREEIAL
F /var/log/apache2/error log FYsEIRAENXMH. Itt4h, MIRFEHEXHFIZRE
EiFH—LE, TILAER LogLevel I RITHIFMCRE RNIFAREE,
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O =R — T EBER
fEMA#&< tail -F /var/log/apache2/MY ERROR LOG &Z& Apache BEH
B, AGi51T systemctl restart apache2.service .I7E, BZEIHEEN
e HIOERIH,

B A EFIER O
BREIRZ —RERS BN AEBE B ARITHEH T Apache B9iR M. NSRAEFMA YaST B
& Apache, B— P RIMANEAFXMNEERE (GFBIE 42237 “EH YaSTiE
Apache” ) . WMRIEEFIEE Apache, NIEET YaST B ASEIEIRITFF HTTP A1
HTTPS BIBA A 3E R o

NREAUEEREEIITEXEERER, BB Apache Bug #iEE (RtkX http://
httpd.apache.org/bug_report.htmla) o Itkh, BILLEE http://httpd.apache.org/
userslist.html 2 ERYBEBHFIZREXR Apache FAF#X,

42.10 EZER

W4E apache2-doc FEEEXATMBREMSEN SN AR AHITEEE Apache Ff,
RN REZRNE, RETCHRRSGEZEHFER®GS zypper in apache2-doc., Tl
REZE, http://localhost/manual/ 2 HRE=%E Apache FMaIEFER, EAITE Web £ERY
http://httpd.apache.org/docs-2.4/ 2 3fiA)E. /usr/share/doc/packages/apache2/
README . * HRig{ft T SUSE fFEMECER T

42.10.1 Apache2.4

B X Apache 2.4 IRINEERIFIR, BB http://httpd.apache.org/docs/2.4/
new_features_2_4.htmla, AJLATE http://httpd.apache.org/docs-2.4/upgrading.html a2 3%
BB XMARZE 2.2 ALKEl 2.4 BIEE,
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http://httpd.apache.org/bug_report.html
http://httpd.apache.org/bug_report.html
http://httpd.apache.org/userslist.html
http://httpd.apache.org/userslist.html
http://localhost/manual/
http://httpd.apache.org/docs-2.4/
http://httpd.apache.org/docs/2.4/new_features_2_4.html
http://httpd.apache.org/docs/2.4/new_features_2_4.html
http://httpd.apache.org/docs-2.4/upgrading.html

42.10.2 Apache 1&R
BXFEA2457 “HpEEDRT AAERBISMEB Apache IRIRHNEZE R, AIEMUTUEKE:

mod _apparmor

https://en.opensuse.org/SDB:AppArmor &

mod php8
http://www.php.net/manual/en/install.unix.apache2.php 2
BRI U EESFMIRNEERENY /etc/php8/apache2/php.ini FEFHFX
mod php8 EEERVIFHE S,

mod python
http://www.modpython.org/ 2

mod security

http://modsecurity.org/#

42.10.3 FHF%.
BXFF& Apache HERFH K2 Apache Web fRSZ2BBMBEMNEZE L, TJUMUTAUERIRS:

Apache FEZARBER
http://httpd.apache.org/dev/ a

Apache Fk A 52314
http://httpd.apache.org/docs/2.4/developer/ @

42.10.4 EHAMRIE

INRIBEIFE T SUSE Linux Enterprise Server 189 Apache BialE, BEEE “BAE
BEER” , PMHA: https://www.suse.com/support A, https://httpd.apache.org/
ABOUT_APACHE.html 72 3227 XF Apache TIERIN B, HIUFRERILARS 2FATAWFRA
Apache,
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http://httpd.apache.org/docs/2.4/developer/
https://www.suse.com/support
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https://httpd.apache.org/ABOUT_APACHE.html

43 fEF YaST 1z & FTP k558

fEF3 YaST FTP Az 5 25181R, RILURITBRAECE N FTP (XHEMiY) ARS8, E
BAPN/HZE SRR P A LUEZR ISR BAHER FTP 1N T &N A, 1R’
EECE, BIRed el LU EEE FTP ARS388. YaST &M vsftpd (FFER LRI FTP
THER) o

Y9NSR YaST FTP RSBBIRRTENRFERARPIA, 15LE yast2-ftp-server #Bte, (B
KNI M LITEIR FTP fRSS28, BEENE 4.43.77 “yastftp-server” o )
E(EF YaST ECE FTP BRS328, IBHITUTHE:

1. $TFF YaST i=HIh O HER AL ARSS > FTP RS52E, I root H9iE1T yast2 ftp-

server %,

2. NREHNARFARLER FTP ARS588, YaST FTP ARSZ2[ERBoIIPF A0 EE R EH N
ARS588. EFE vsftpd ARSSERHIBINZINIEEF,

3. EEDMNEES, BRE FTP IRSVBHBINET, BXFAEE, BENE43.11T “Ei
FTP AR5588" o
TEEAMEER, BEFTP AR, WHR. XHeIEBBANEMSHY, AXIFAESR,
BEIE 4327 FIPEIEE"
TEIEREXIIEEDR, RESFM FTP RS[|HBNISH. BXFMER, HENE 4337

“FTP 1£BEIRE”

TESHIIERIEES, KEERBAN/HEBIZHIIIERNAR R UER FTP RS
B/ BXFAGE, BENE 434710 "BHWIE
EET IR EMNEES, BB FTP IRS5B[OVR(FREIN. SSLERMPAIEIRE, BXIFAE
B, BBWE 43571 "E5EE" ,

4, BEHETHUREFRE,
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43.1 J3oh FTP iRS528

£ FTP Eoh3HEERARSS Eo/HESR S, 1RE FTP NEEIAI. FILUERSS|SHAEIBEIERIAR
SEMNFNBIARSS B ZIENER, IR FTP ARSI[BNIZTEWE] FTP EZIBEREA BEh, Bk
REIERT

FTP AR5 ERRVH RIS B/RTE FTP EondHEERYF T A A K MBS, BB E RIS FTP R
BE) FTP ARS588. BIFIEARSSES, BRELENFIE FTP, BERSSHRIKER, RHIZAFRFR
EHERED FTP, ERATHBARERRUBREENEE.

REES
i YRikE:  REUER
MEHE 2
SHBE i
ERIEE FFYUR®E -
BEERE:
R
EEN(H) ] H(©) =R(E)

43.1: FTP BRSS23ECE — IB5h

43.2 FTP E2ih%E

7 FTP A1 B HEAER A8 EHERR, AILLSEEEE FTP RS BES BRMIDHE S,

gnRikeh Chroot (ERI AR, BRESFAERMAFPBAERREBRM chroot jail . It
MR Re kR, LEREAFAE LEITANRIHTINTIAREY, PSR
BT I 5505 Vo

ﬁﬂ%ﬁ:q:'ﬁéﬁﬂ HES -lE:ilEIﬁ, TjEAiﬁﬁﬁﬁ FTP lﬁﬁ*ﬂuﬂr—ﬂi?’_ﬁuﬁpo
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B LARRHIHERZ AR/ EEI S KB IIER AP A umask IR HFRIFRINPR, EEZ
Umask R AERBAFISEXHEIEES, FEEimdSMIIENAF B Unask RAB@EE &%
IERAFIREX G EIEEE, BIENRANTEETSE/\HEIHF. BX umask BNIFHE
B, EZ N umask FAA51 (man 1p umask ).

FFTP EZERED, HERTEZRRAFMNEETSMNIENAFRNER. 2050 LUK
XHRGEEFEFERANE R, ELRFPWNEIAFTPBRA /srv/ftp. 1EIER, vsftpd 3
RAFPFIBERF &I ILE RHITEIRE. RntIgsEEZRRAFNEFaINENFER
upload,

43.3 FTP 4B E

I ERTEIED, BELH FTP RSRAHNBH, BANENIRTRES B FTP &

LE T RES T ERIKETE] (S REA) . NRKMELMTFIEENRES, EREEF RS
Fo 2 1P BAEEHHRE T AIMEN P ALEENE AR, BAH S HBE T AEE
BARFBH, ARSI S,

BAHUBEERE (LLKB/s M) HRIRIEAM BT S MR A 87 5 A= =R

ELRPMNESAF S5 REhaEN, RESENBIAER 0, RRRIRELEERSRE
o

43.4 S{pIuiE

ESMIIEEERNE A/ ZREZ A MAMAFERFR, AILUKEAFRRIER FTP k5528
MARF. ERIUENTEDGEE: NAERBPETIHRNR. (RALSHIEIERAFET
IR R A AR B A P R T 1 1R R

BAFRPRXM LHE FTP BRSSEE, 15ER S HIIEEE C2MERPREA L5, ik
ERRNAE, EMAIUATEEERAFRERNAF LHEEEZB R,

Q E: vsftp — AFEBAP LHXH

NREAMR vsftpd BRBS[BEAFLEERAF AU LA GHCIZER, WFBEER
FTP BRFEIEFMERFHESNRNFER.
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43.5 TFRIKE

FTP fRSZ 28R ATE ECh AR TiB1T. BRNERT, IRSBEWNRIN FiaTT. BUIRE
EERIF, BBUHEE L SOLEMNEEFRE AR EEIUED, WrAIEARSEE ERTEHE
RN CSERE, FAR: BENNIEIUE s MR R 205 Al L%,
MREWEFFP RS RS HEZEERME®N, AILUSA SSL, HESMNEMA TLS. 8RBT SSL
INEERER RSA IEHo

O ==

AR vsftpd SFHFEFRASZRAETIRA 1.2 89 TLS thill. tNRERMFTP &
PinRERERAD TLS thil, BEERUTEERME /etc/vsftpd. conf X%
g

ssl tlsvl = YES
ssl tlsvl 1 = YES

ARERD vsftpd FHFEFUERMSZINEE:

> sudo systemctl restart vsftpd.service
NRENRRZEIHAERIRP, IHEPIT AV AERRECOLUSAE FTP IRSS2MIERE,

43.6 BZERE

BEXFTPIRSBIEZE L, 188N vsftpd 1 vsftpd. conf BIFMT,
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44 Squid &FAIEARSS 28

Squid Bl 2T Linux A UNIX FEREFEIRSS8E. IRTESFBERER
PIXER (190 Web 8¢ FTP ARS328_ERVEUE) FREERBRIFLEL (5iRS54E1E
tb) BiFBEH L. AIUESIMBERPIREE, UBREMEENRZLHAFRREZEHRN
RIUT, aeXERENAEEMBRIENFEERE.

Squid THEFRIEMRSSER. ERKEFF I (XEHEHKE Web H5E28) HNRIBEREEM
ERRS2. HRSB[ESMBERPINRE, EBXENREELAZFIREHEREEEEFETRET
MREIE, EEFNEF—MKRE, SSTEFHBERE—NRE, AJUMNEREFRMZN
Ro XHFE P ImRWHIEIREZIEMEEMNZRIRS S, IR R LU AR E,
PRICPRAVETFESS, Squid RIR AR ZEHAhIhAE:

o ERIERSSENEBRR 2B BT E

o NFEIRRAIEARSS BT F IRE X ™AV IEERT &

o RIFSIERERE MW AERF R4 E M

o ENEXMERRNMIAILIHER, LOTEAFBYRSE SR

Squid A2 BHENRIERSR. BFERTY HTTP EZMNRIE, ©X#F FTP. Gopher. SSL
0 WAIS i), BARSZIFEMEERINMN, W0FHEMNSMMSININN. BF Squid L&
UDP MM AFEFRRNEFEIREENIEE, FRtEZZEAEEFEH AT T,

44,1 —LLEBHXRIERSEZER

YENBEEFRIBRSER, Squid B/URERAR. SHAEEAERN, EBRSReM. -
EMERS MR, FAEHERIZ BT REORE LU B 17 (BT (El,

44.1.1 Squid =2

B4 Squid SR MIBEERER, RLERBSMEERIMNIKE. BAIERIEL Squid ZIMIFR
BEFImENIMNERSSRIGE. I Web EE BT NIEARSSBEEIL, ELEET, Squid A
2HEEH Web 3518,
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MR MBEEFESENREXE (DMZ), RIERSBNUEIKIERNEE, =446 7T ILE
EIAET MANAKEEARE, ATENEFRIRNEE, RAEIMERT, eflfE
BEHXRAERSHENEMER.

4412 BNEE

TuMEswmmn¢imMﬁrbm2@ SRR, XERRRRASLE, RN
ERRWNRNLE, FAIURBEEFERER, UEEFEBRNRIERELARREFTHRE

ﬁ,wwﬂ@TMxﬂH%¢mﬁﬁﬁﬁﬁEﬁM&ﬁﬁﬁxw%o

AT RAMSIEINSEEBIERE, NEERNEREYUNRIMEMEEE, MTFBARME,

FENMER: I8 1T TFREE—MRERSRIHEEEERIIRAERSE, BBIRXRER

SEEE ISP WETFRIBRS S

PR XAETETERE®T7E UDP iz EIBE1THY ICP (EEBAMEEINN) RAIE, EiFEaIEkiERE

EFERET TCPHIHTTP (BXAEEMY) FAIE,

ATHIREEBEBERHNERNERSER, —MEFRAAERKNELE ICPIER, RALARE

KRBT ICP MM EISXLEER, MNRENEMR, EINFERANRE HIT, SRENE, W6

Fg MISS.,

MREIZD HIT MLz, RERSHBSRIEPNEELZRSENEERREB MRS SFBOF
EFREMBNARSS2E TH. MRKBWRERZEL, ZBFRZEKEERER,

Q & Squid MEEGENRES
AT BENEPRRRAEZFFHINREE, EERAEM ICP 1Y, 90 CARP (&EFMEYEE
BEihiY) HHTCP (BXAEEFMN) . MEPLIFHNNRES, KEIFEN RN
AR,

44.1.3 ZHIFEEMIR

MEPRERIFZ W RE T ZFHSHY, FIENEIZERBITIEM TLS/SSLIMERS. BFSRIA
AIXENREENHZEL, FRULElFSBET.

573 ZIEF SLES 15 SP5



NHENRNREBEEZFFHHAR, RASIHWNRIERS PRESFH—T. Web MRS 2
I AKX ET RN E RAPRZES (40 “Last modified” 8¢ “Expires” ) UMAERN
FBHEL. WA LAERIEENREEFRIXN R E IRk,
ZETHNREBESERDIABETEMET LRU (RERDER) ZEXNEEHITEIR,
EREERESHERARBIERE ER KN R,

442 RFEENR

ARBRETBRT ARGV INAZHNRANE M H. BT hHTESERE TS AHENTEE
UE, FtFBOEHHIEE, MRFERE, BRARERHEHEE—R. 1k Squid TEHlE
HERE ) ERFRS T IR ST EXMARSRE. UT/INTREEEERRERTH
TREBER!

1. RAM A/

2. CPURE /¥ CPU Rt
3. HEZEFHIARAN

4. BEEL/SSD REMAE AL

44.2.1 RAM

Squid FAERTE (RAM) KINSEFFRINREBEEENX R, BYFENAEFLLEER/SSD RS
%, [, BEFHik Squid #EABERENAE, RNNREAXKRER, AAtRSEER
1Ko

Squid EEEEFHEBPFHEEFNRSIBNZEBTRONER, DINEFXEHIENRER. Rk
256, Squid EFEAFEPREFHEMEUE, W FAEELAIE IP HutRIRE. BRIEEERE.
REBIAKPNR. pEEHTIR. BFKES.

44.2.2 CPU

Squid B&idfiifh, RESLIBRAZRLVNIFE (4-8 MIERIZ) , XS RIZEREERE
=%, REEMZOIKRAR (NEBLIE) JReRfERIERE,
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BERDFAZ CPU A%, BIAKBEZNEANRNBEFRENIELE, RIABRT, &0
XFnREE RN,

44.2.3 HEZEFRIR/N

ENBEEFR, HIT (EHEPHRIFMERONR) BEBREE/)N, BAZEEREZHRSH,
FRUABRME RN RIRIREESTRIE RN R BN FlW, MREFNAIAZEN 1GB, MAF
BRNGFAAN=TERA 10 MB, BAEDLEFE 100 ZXF = HBHEF.
REFMBEFANNNRERNGEZMESEERNRATRRE, 1 Mbit/s ERNEAEHERE
7128 KB/s. MIRFAEREEHNEF, 1/NHARITELHAT 460 MB, RIZFIEREERZETE
8 /NEY TYERTEIEARRY, BBABRRIAEI 3.6 GB. AT EERE—MARAEIRE LR, FTlt
A LUANEFRIBREIE S 2299 2GB, Ak, EARAIF, Squid FE 2 GB IR EIRK
F—RAZEFHIHRIEN N E,

44.2.4 FEEE/SSD (KRR ZEN

REEEFIEFEINEERER, MURERERSIXE, WFER/SSD, WEHEIUE
b BRI FEN 12 220 (8] S FEA IR EN 1 BE SRR, Squid MEERL/SSD IREXENE N H FRRYEHEIR—
RREREVN, [RICEERE/SSD RIS ZRAYE] IREXERELt HIME R EF T E,

NREFHAIERSS 2R, SRFERINE SSD SRRFNERE, AR, EAZMR/E
BIMRAIEEEY, XFSIMBEMEERNEFER, FERRIERIZS,

SNRFER RAID A%, AILUBIFMERERIESAIEN. A3, WTFHERRA, BERER (X
%) RAID5 RZEfig &,

TERZHBERT, ERAMXEREHAER, ~I, EREFEN noatime FAILURSMEE -
Squid R B CHEEIEL, SNLERTEX M RSKIRER P68l

44.3 Squid BEAAE

F3F SUSE® Linux Enterprise Server EBRIAKR LS squid , EWERENRS LB LR ZIRMG
28
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E3F SUSE Linux Enterprise Server REFiStECE Squid, FEittZ&EiZTREFERIZEEERS
o, NEEEIEEFHIRE, FHRENEEEEIEEN, HEEVERE—&5RTIRS
23, ERIRE 7oA DNS I ERVIR SIEZRI e S HIMAIE, TEXMIERT, EONIEES
FRERS32%, RAWR Squid £ /var/run/netconfig/resolv.conf HRiGME] DNS fRSS
2, BB,

443.1 BE5Squid
ZB5h Squid, BT TS
> sudo systemctl start squid

BEHREZRS5IRNEE Squid, EEA systemctl enable squid EAZARSE.

44.3.2 1E Squid BHBIEEETT
B AT LM A AT Squid BB IEFEIEIT:
o fff systemctl:
> systemctl status squid
HHEY Squid B loaded BA&F active (running) K.
o {EH Squid &~ & :
> sudo squid -k check | echo $?
WENA 0, BRAIUEEEMES, NES.
BEAMALR LM Squid B9ThEE, HEFEUTEAP—FAI:

o FA®MLITLA squidclient , EA[E Web iKY, 5 wget 3 curl 5
5 wget # curl FEMZE, squidclient TEHINEEER Squid FIEIAKIRIE
B localhost:3128, A, WMREEHLE Squid WECE, NATAERMEE
squidclient . EXFMER, 155N squidclient --help,
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il 44.1 : & squidclient $IB3ZHIIER

> squidclient http://www.example.org
HTTP/1.1 200 OK

Cache-Control: max-age=604800
Content-Type: text/html

Date: Fri, 22 Jun 2016 12:00:00 GMT
Expires: Fri, 29 Jun 2016 12:00:00 GMT
Last-Modified: Fri, 09 Aug 2013 23:54:35 GMT
Server: ECS (iad/182A)

Vary: Accept-Encoding

X-Cache: HIT

X-ec-custom-error: 1

Content-Length: 1270

X-Cache: MISS from moon @
X-Cache-Lookup: MISS from moon:3128
Via: 1.1 moon (squid/3.5.16) ®
Connection: close

<!doctype html>
<html>
<head>
<title>Example domain</title>

[...]
</body>
</html>

Bl 44,1 “@id squidclient IE22H0ER" RERIEE A THEE2AEMK
1. WEZAIR. (ZBETEIETT) -
2. ZAYSEPRAR (ZBRITEAERNTT)

ERWEBEMAT Squid, BEEIFMERIRKIT:

@ iRk X-Cache WEERFTIEKRIISIEARTEITEN moon BY Squid &1F
(MISS) &,
LFEMTRHIEEMIT X-Cache, RAILIBLZRREE— X-Cache ik, EA
ERHIRE Web RS 2N EPEZ IR LMY,
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@ iRk Via BYERR HTTP hieds. iHEANRIRUAKFRERB Squid hRZs,

o ERANIEEE: BARIEIREN localhost HRimOIREN 3128, ARBTHIIE, HEN
HRNOERHA LA L TENNEERFPEEMNRK, REMZSZUG44.1 @
squidclient fE320YIEK" HBFIREVEMMAD VB,

B MNASt RS E MRS58 Squid FEEEK, EEEEEXH /etc/squid/
squid.conf YN http access deny all 249 http access allow all, fBi&EF
B, XHETAAZETESAZRHIIGRE Squid. FEitt, FTEXAIEHIFTIEIRSS 2385 RIAR
B ACL (RIEHEHIFIR) o BAEEXHE, BNEMRBEERLI Squid, HX ACL BIFH
B8, BEBNE 4452 T “FEITHERE o

N5R Squid BITRENEIFEMEL, BEREZMIRSBTESEIR, HEESRLD /var/
run/netconfig/resolv.conf X, Squid 7 /var/log/squid/cache.log X
IBERBohR KRR,

4433 1FlE. ERERFMERTD) Squid
ERUTRMAG VAT EHRESH Squid:
o fEFH systemctl:
> sudo systemctl reload squid
=1
> sudo systemctl restart squid

o {EF YaST:
7E Squid #&iRep, BEH T ERFIEEFERS Squid R,

E{=1k Squid, BEFEAUTER—MHAE:
o fff systemctl:

> sudo systemctl stop squid

o fEF YaST
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£ Squid f&iRep, BEZENFLIE Squid¥gs.

X Squid FTREEE—LERYE], EN Squid RFFHREFDHETE, RPMS5E P IHRHEE
FEEBIES NEE (BB /etc/squid/squid.conf #fY shutdown lifetime ik
M) o

& &1k Squid
R kill o killall SRELE Squid BETEERIRIER. BESERD Squid, A
BB IRF BT

44.3.4 FB Squid

MBARFZHERR Squid HASEBREFRAMBEX 4. BEERFRXLLEHIE, 5FaMipr /var/
cache/squid BR-

44.3.5 Zx#h DNS fR5528

BirAsH DNS fRSZB[RARN, BEATHEREEBCHE. HRBERT, ERFTHN
MEFNRMRSE, HELTFEMEFHRECERRALEIRRMARS2EMT DNS 15K (155
ME 3947 “FEE)BIND ZARSEET ) o SNfAITER EIRR(E, BURTIETEECE BEXMIERRAY
AR EER T 575 DNS,

&h7 DNS
BE, EAA DNS B, IRSBIRMEASEREILEBKMIEZEIZE DNS iRS528, HE
XM /var/run/netconfig/resolv.conf SB&HEE, AIUEXH /etc/
sysconfig/network/config Hf#F NETCONFIG DNS POLICY sysconfig TEZI5iE
tt179, fEF YaST sysconfig 4748284 NETCONFIG DNS POLICY i&EAHN "",
SRIGTE /var/run/netconfig/resolv.conf X&H7MN4sis DNS fRS88, HA
localhost 5% IP #thlit 127.0.0.1, X#F, Squid 8XR—BaIReEIREIZA M2 FRARSS
2o
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AT EREFNBTIRS B[ AIHIFN, BEREXH /etc/named. conf Y
forwarders TEEZAMRSZ e ME P thit, WNREARNZE DNS, M elfEEILERE
BB ahSERItbIR1E, REIE sysconfig = NETCONFIG DNS POLICY €& auto AP

A,

775 DNS

BTFS DNS, EEILEZNER DNS HRERSLRE, PRIUAREEEER sysconfig
T, B2, SIS DNS BREBRTE /var/run/netconfig/resolv. conf X{&H

FgE A DNS fRS5 28, Ltb4h, WM TIE /etc/named. conf XHHR forwarders T

FrteE RS NFHSRIARS B[ H IP ik,

©) =7 DNS MBS
WNRBHAIBTEIRTT, 1EHAR DNS IEREERE@EIT B A,

44.4 YaST Squid ##R
YaST Squid B A& U FHEHE:
AT
52 Squid ERFAR, LUREMLEEC LT B AEEO

HTTP iz
EX Squid FARMIFE s HTTP iEKFIERO,.

RIFTIRT
EX Squid I BEFPRRIN R,

&FRE
EXEFRF. RANRNNRANFEXRILE,

EEFER
TE X Squid FARFHEEF I ABTNE B Ro

IRl
i ACL B1= /I Squid ARS5288RYIAIRL,
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BEicRMiER
EXBTE EFENEFFEASXHNRE, URERBRNEFimEFR.

ZRI

1EE B I RIE S AR L,

44.5 Squid ECEXH

Squid RIBARSZ 2K EFETE /etc/squid/squid. conf X&H, BABEREBE Squid AF
EXNNHHITERENR, BEIMNIEF RIS WIELAR, {IERE localhost A, B
AR 3128 FEMEEXH /etc/squid/squid. conf BMHET B XEMAIEHME EFF
%o

HiFSmE 2@ ERF/A # 2H, TEMEETHEXATE. SEEBESRIAMEEX,
AL ERF IR S MABME RS EEE EETARM, WRATEE, BEREFEBIERET,
EZAT FABNETRESENE, XiF, EraZitinERiNME, HRESPREEDUHTI
o

O) =T BHEREREXH
WNRIEZEMIRER Squid hRA<EHT, BINRIEFH /etc/squid/squid.conf, HR
R B 1B R PR ERY B 2

BB, ZXHHRERN. ERRIEDK Squid iE, Fitk, MNREEHERIBR
squid.conf, Squid AIRERTIEIE R TE,

44.5.1 —HfRECE LN

TEHIHET Squid W—LEEEiEm, BHARFR, /etc/squid/squid.conf.documented
I T Squid M ERISEERIYIR, BT EEA,

http port PORT
XE Squid & FimiaKFT AN RO, FiAmOA 3128, {BHEFFHE 8080,
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cache_peer HOST NAME TYPE PROXY PORT ICP PORT
BRI 0 SR BEB Th R TIEMIETFENE, EEMNER—AURETNEEFHSE
HOWHBENEEMXRNITEN. TYPE IEEXAMAEE, XKATEER parent T
sibling,
FF HOST NAME , iBIEEEFANMNIEIRS2ZNBREE IP ik, XIF PROXY PORT,
BIEEXNRBHPEFANIKEOS (BEHR 8080) ., ¥ ICP PORT IREBHN 7, WIRR
B8 ICPHAFXMHABEEARSREATX, WEERN 0,
E{F Squid & Web 35 23MIERIEARSZBI— BT, 1B HEIIENM default # no-
query ETREZR ICP il

cache mem SIZE
IEETIE X Squid A SRR REMNEEERNRERD. BIAMEN 8 MB. EFREE
Squid WREFERE, HHAEEEED,

cache dir STORAGE TYPE CACHE DIRECTORY CACHE SIZE LEVEL 1 DIRECTORIES
LEVEL 2 DIRECTORIES
cache dir EWENEEEFHER. 1 SUSE Linux Enterprise Server EHEIABLE
B, Squid FEBIRMEER
S STORAGE TYPE AJLLRUAFEF—4:

o ETFEHRMFMHAER: ufs. aufs (BAIAME) . diskd, X=FEBEZE ufs F
BN TE, FiF, B ufs RO Squid ZIEH—E8531817, B aufs E7F
BIMMLEIZHRIETT, M diskd NIERRIMANHTE, XRTGEIHIEE a5 R
/O mPELE Squid,

o BTHIEERFMALS: rock. ILFMERIVERIMTRE—HEEXM, ERETIHR
SRS TEEANNIREFRET (98 ) -

TXRRINBET ufs NEFHEEENSEH. rock WEHARE.

CACHE DIRECTORY BHEEFHNER, BAAK /var/cache/squid., CACHE SIZE
EZERNRAKND (LULMBREAD) , BRAIANZEN 100 MB, 1HEHIGE A AT 8]
79 50% ZE|&z A 80% Z BB,
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LEVEL 1 DIRECTORIES #1 LEVEL 2 DIRECTORIES {EIEERTE

CACHE DIRECTORY HEIEMFER#E. FIAERT, £ CACHE DIRECTORY THIE
— Rt 16 M FER, EEPNENFERTREE 256 MFER. REXEAENR
EiH, ARCIEILZHERAEISHMEERR,

MRELMEBHEZ—NEF, BIEERIT cache dir,

cache access log LOG FILE,

cache log LOG FILE,

cache store log LOG FILE
X=MEISE Squid IBREMEIRENRE. BELEETXEH#HITEMENR. WR
Squid Afnd E, NAIREFEREEFNBEXE BB EE L.

client netmask NETMASK
IEsZET 2 VP IE@ I R A F IS 7E B S X PRk E P imaY P sk, 40, Z08 1P #ikay
&E—IREN 0, BHEE 255.255.255.0,

ftp user E-MAIL
IR IFIRE Squid RZAATES FTP BERMAOL, B TEE BNV E FhpH it
it, AANEL FTP RSESBENEXLE(EBRIIEBTR .

cache mgr E-MAIL
Squid FRIRET =M E B FHBHF L IXH S, BAIAI webmasters

logfile rotate VALUE
5 squid. -k rotate —i2FRE, squid SHEAEXH. EBXHRES, HA
SERIEENERESRIANX G, RINMEN 10, BIRERSH 0 B 9WEEXH.
Aid, £ SUSE Linux Enterprise Server b, BEXHHREI@EIFER logrotate #
BCEBEX /etc/logrotate.d/squid BEHITH.

append domain DOMAIN
£ append_domain RI#EE SRIEEEE BNEMBVE, BEELAEEEE SHE,
F R s gHEm www B SAEIE B S/ Web ARSS5 285,

forwarded for STATE
NRUIEETIZE A on , KmEKAMI FRARA—T!
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X-Forwarded-For: 192.168.0.1

NRFUETZE S of f, Squid SREFIRRY IP A RFERBRIRM HTTP iERP X
Bo

negative ttl TIME,

negative dns_ttl TIME
NREE T XA, Squid SEFFLERBERN, 5l 404 MR, ZfE, BRIES
KHFEK, BMERRZ AR RRSHEABGITN
BIAERT, negative ttl i&EAN 0, negative dns ttl i€EHN 1 minutes,
XRTAINARETF Web 5 RIVAMLN, B3 DNS i5RIAMNERT 1 78,

never direct allow ACL NAME
EPfLE Squid IFEZHIEREHEEMANIER, AIEAED never direct sEFEEE!
B—IMIBIRS 2. BEMNMETE cache peer FIEEZAIE, MR all F8EN
ACL NAME , MIFRBEIEREEEIZR L% parent . BINXEIRERHER, Fld0, EER
IR EME 7 HAERER A X SEL @ Hpp A S E 0 BB,

44.5.2 1pe)FE ]I

Squid A@EE I ERIFIZR (ACL) I=HIXCIEAR S 28051, iHIRITHIFIRE S1ZIF IR
Mo R ACL 2B MFEENX ACL, Squid BE&BKIAACL, %0 all A localhost. BE(E
ACLEX, SMEEBNNM http access #Ml,

W acl BE AW TFR:
acl ACL NAME TYPE DATA
HEIEEAEY SRS XN

e ACL NAME AJLARfEAIR&FT,

° XF TYPE, Ei&#E /etc/squid/squid.conf Xf4H) ACCESS CONTROLS ZFsriEft
RYETL,

° EEMA DATA BURTFAERNAY ACL K8 (BIgNEHZ. IP Huksk URL) o
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B7E YaST Squid tRRAFRMFN, BITF%ER, ARG FIEFIER R, 7 “ACLA” 7
RTETHN, WARUNBIR, XRNRESH,

BAX ACL MNMAEREMER, BB http://www.squid-cache.org/Versions/v3/3.5/
cfgman/acl.html 2 EB Squid 3214,

5l 44.2 : TEX ACL #0

acl mysurfers srcdomain .example.com @

acl teachers src 192.168.1.0/255.255.255.0 @

acl students src 192.168.7.0-192.168.9.0/255.255.255.0 ©
acl lunch time MTWHF 12:00-15:00 @

®

(3]

(4]

It ACL ¥ mysurfers EXH¥XEB .example.com FIFFEARAF (H IP HRBEZEHKH
E) o
Ilt ACL ¥ teachers EXAEITEAN IP#ELL 192.168.1. . FFkBIEF,

It ACL¥E students EXAHEITEAN IP #itkll 192.168.7. . 192.168.8.
192.168.9. FKBIAF,

EACL¥ lunch EXNER—ZEEHANDTFETF 3 RZEIBEEEL

http_access allow ACL NAME

585

http access EXIERUFERNIERS 2, UMNIERRBIARI BRI ELMNTARS, &
FEALEX ACLe EXHBELENXT localhost #l all ACL, &ErRILUEE deny 3
allow ELFAFIFREN]. ATUSIEBEEEZ N http_access WRFIR, HIEM

TR BTN, RIBIIISE A Y, RARAFHIELIFIAMENA URL, &ig—
N Z—7 http access deny all, £ FfI&, localhost AIfEEIGRMEMAA
A, M EMENNIRIEL IR

http access allow localhost

http access deny all

ERIM—MERXLEMNAREFITR, teachers HEBEHAIEEEN, students HHEE
TEH—F 2T ERENAIE):

http access deny localhost
http access allow teachers

http access allow students lunch time
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http access deny all

ATIREAEMY, BHEREXMS /etc/squid/squid. conf FIEFRE http access
EIMEREE 9 — MR

url rewrite program PATH
ER XA E URL E5iZRF,

auth param basic program PATH
MR RIEARSS 28 XA #ITE MWL, BigERNNIERE, 9 /usr/sbin/
pam_auth. FAFBXIAIR pam_auth B, RASEREHEHEAABNOS, LI, &
KEEREE—DACL, UERILEEEREREENEFinaeisERAEEKM:

acl password proxy auth REQUIRED

http access allow password
http access deny all

7£ acl proxy auth &I, {#H REQUIRED R EZFIEEMNMERF
#. REQUIRED @#AIE#RAAVFRIAFPBYIR,

ident lookup access allow ACL NAME
ERLMIETE] B A ident IEXIZIE, LUEANEREN src B ACL FIEXRIFRE & Fif
MESTHAFRNEM. BEXNFIERFIREBLILED, BEAFENXM ACL all fFH
ACL_NAME ,
ident_lookup_access f&SERFIEE P nEBwi ST ident SF1F#ERF, 7E Linux L,
eI LAERA pidentd (Bf4E pidentd) fE7ident FiFiERF. ARG ident ik
FYThAE FPiw A BAGRE], I8E XN ACL:

acl identhosts ident REQUIRED

http access allow identhosts
http access deny all

¥ acl identhosts ident EINI&E N REQUIRED mIff{RIESSFIE BB
#. REQUIRED #ArIE#AAFHEFRRYIR,
£ ident SKIELEIAFEBYE, EAFRNEMEREBEEE ident EHIITE,

586 Pk lbin SLES 15 SP5



44.6 BCEIBFHNE

ERRESEIRFRLE Web X 51238915K, Etk Web X128 el#Z U EIFTIEKA0IE, BHA
%uLbﬂ];E§1E.MLo ’Eﬁj%lu\x’ %ALEEQ*EE;(TFHFWE IEEHEI‘JO

ERRIEARSFIINESD VAT . Web BB RAERSH|HIRIROLIXBER, ABIBAZR
HERHXLEWR, MALENEEEHEEFT. AF, EUTERT, £A Squid BZERR
BEEARER

s BTFREERE, BT REHFEEREANEIRSERLFEEKM.
° FTEE P HEBIERNERSSE, TIEEFEEEBRX—Ro
MERNRIERS B ERY, BRIAEFAEFERBHRERE.
72 44.1 : SQUID X ;EANRERSE (H<1T)

1. £ /etc/squid/squid.conf A, ¥& transparent S¥AMEl http port —17,
LRSIz iR 2 17:

http port 3128#
http port 3128 transparent

2. EF#ISquid:

> sudo systemctl restart squid

3. KERAE, LB HTTP REEERE http proxy HIEEMIKO (FELBIHRRIEO
3128) . AEEMEHHANEEE. RERIKEEXE internal EIRAERY LAN 2
Ho

> sudo firewall-cmd --permanent --zone=internal \

--add-forward-port=port=80:proto=tcp:toport=3128:toaddr=LAN IP
> sudo firewall-cmd --permanent --zone=internal --add-port=3128/tcp
> sudo firewall-cmd --reload

FA{ERY LAN $208( Squid Fr{nbfE Ry IP k&R LAN IP,

4. EMINRES—YIER, BHKWZE /var/log/squid/access.log A Squid BENXH,
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44.7 {EF Squid EEFEEIESS CGl O
(cachemgr.cgi)

Squid 277 E 1828 CGI ##0 (cachemgr. cgi ) 82— CGlI LAER, BT ERIEE{TH Squid
HIZFT S FAAENEXARITRT. EXRRETEFRERRSSBNE R TEBRFNEERITH
FHEREF

312 44.2 . 188 cachemgr.cgi

1. #31R Apache Web BRSBEBIEERA LIBTT. KE 42 F “Apache HTTP izZ528" HFR
BCE Apache, IBEESME 4257 “EH CGl A" , BHE Apache BB EEIETT,
TEfER:

> sudo systemctl status apache2

MEBIRE N inactive , i5fEA SUSE Linux Enterprise Server 2RiNi& & B Eh Apache:

> sudo systemctl start apache2

2. IITE, 7£ Apache R/ZF cachemgr.cgi. EHITILIEIE, BN ScriptAlias lIE—
MEEX
Z£BR /etc/apache2/conf.d HEIBZXHHIGHMmB A cachemgr.conf ., %
XEFRRMUATAR:

ScriptAlias /squid/cgi-bin/ /usr/1ib64/squid/

<Directory "/usr/1ib64/squid/">
Options +ExecCGI

AddHandler cgi-script .cgi
Require host HOST NAME
</Directory>

¥ HOST NAME EAEEMIAE cachemgr.cgi BITENMNENZ, XH¥E, R
BHEITENA8EIRR cachemgr.cgl . EAFMEAMEIFENZXXGE, BRAER

Require all granted,
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3.

4.

* N2 Squid #1 Apache Web BRS5EER—& 1T R LIE1T, WAFEER /etc/
squid/squid.conf FEENX M. EERRIZXUHREEEUT/LIT:

http access allow manager localhost
http _access deny manager

HIEAB L EXEI MERIITEM] (Llocalhost ) 7R EIERE R HE,

* 918 Squid 5 Apache Web FRZ 2B EARRMITEN LiETT, EEEHRMEFIMNIFN
LA FM CGI BiAiA18) Squide TEXARS2889 ACL (B WEB SERVER IP &iA
Web RS528RY IP k)

acl webserver src WEB SERVER IP/255.255.255.255

BERUTANSESEEEXHFR. HER, INFRER,

http access allow manager localhost
http access allow manager webserver
http access deny manager

(Ari€)  (ANk) EALAA cachemgr.cgi EEE—1PEHZNOS, XELTA LUK
TEZRE, PINIREXAEZEREEEXEFNFAGEE. ERFAR, 1EED
cache mgr # cachemgr passwd ECEEIERHN—PHZITOLSHARITFHIRIETIR,
TENRFEERATHAFPLTESMRIEEAIEEERSITI. FREMITEEER 60 2T
B, ZEEXAYFERAOS secretpassword THRIFHIET, UKRZBEMFAEINEE.

cache mgr user
cachemgr passwd none index menu 60min
cachemgr passwd secretpassword offline toggle

cachemgr passwd disable all

cache mgr EXHFH&, cache mgr EXERAENOS RIFHLEIRIE,
none fl disable B4F%XEF: none RZLHFWAOS, disable 2T£2AEY

ak
HEo
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BR cachemgr.cgi GFEALEEERENIEZEIIR,. ETRHREEXHPZTNASEIE
£, EEARRIETIE URLH &operation= EEBFRH, all B—MIG%RXEF, X
ANZE=EEI(N

5. EFEEZ Squid M Apache LI EX:

> sudo systemctl reload squid

6. EEESRITET, B IERNIREN cachemgr.cgi BTl g0 http://
webserver.example.org/squid/cgi-bin/cachemgr.cgio.
EFIEHAVARSS 28, MREETHFPRBNOL, BIEE. REHEHINEATANSITE
Fo

44.8 {EMH Calamaris £EEFIRS

Calamaris @ Perl {ilads, FAR&EREEETNIRY ASCI 8¢ HTML 3 3{ikE. BRI IELR
# Squid AR BEX . LT EFRETF SUSE Linux Enterprise Server BRIANRESEHE — EfF
BE, i5%% calamaris B, BX Calamaris WEZER, &I hitp://cord.de/

calamaris-english @,

A root BIpER, ARMWA:
# cat accessl.log [access2.log access3.log] | calamaris OPTIONS > reportfile

FRZPNEEXHR, BEHFEXEXHRNEIRFEHS, SR HEER, X Li@Ed T
FAATURSSI . W EH—tFEF 5, fEA access{1..3}.log,

calamaris EZ THI%EIN:

WA ARE
UHTML B iaiRE

TEiR ST B A H B BT
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BXRETHNEMESR, REHZEZEFHNFMIT (man calamaris ).

ARG

# cat access.log.{10..1} access.log | calamaris -a -w \
> /usr/local/httpd/htdocs/Squid/squidreport.html

EXERIREREE Web IRSZHBENER. BB Apache KEBEX LIRS,

449 BEZER

508 Squid BIZETT http://www.squid-cache.org/ 7, EILAIERE] “Squid BFER” RE*X
Squid WKE FAQ (BNRFEREE) E .

HEAMEES http://www.squid-cache.org/Support/mailing-lists.html 2 124 Squid AR
o
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45 fEF SFCB BET Web By EE

45.1 fETFMERELZ

SUSE® Linux Enterprise Server (SLES) 12t 7T —HEFAMINEN TR, BF4&—EERRN
HERFMIME, BT FRRSZLIM Distributed Management Task Force FrigHBIHR
o UTFESERER T e NERA N,

Distributed Management Task Force, Inc (DMTF) 2Ik5 | §i IV F1 B BX IR 1B S IBAR A &
NARE, MNBEMER—EENENITY, FAEEREES. NAER. FIEREMELTF
MBI ARG R, DMTF ingERIEHIENREERRAEREAY. MINBRAEEMIITE
SMTARN, EF Web B9 L EIEFEAE SR RHEPIIFNKBIRA,

BT Web BRI EIE (WBEM) B—EEBENEKMITAR AR, FF&X WBEM B TH—EEE
Wit&IFiR, EARTURM T ER Web RAH B RIFERMNEIET AL, WBEM HUUTRE
4Rk

o MIEEE: BREEER (CIM) FnE
o BIBISE: CIM-XML 4REZI5E
o EIGANE]: @i HTTP B9 CIM $21F

BARAEEREZ—MISMEERE, WRAKSEHITTIRE. EHABETISENINM, 6t
EEERS. WE. RENNBREFZERIEEREFEE, CIMEGMERD — CIM #3eF CIM 4N
H,

o CIMALEHRIES. MR NTHNE, TRIVERENEAEX . EEXARERRERE
RIBURIEXKIARIE, TRIANTREEE. BIEMG 5. TNBENZFFERESMXEE
FEREE, ERSEZFAREMEREEL

o CIM MErHEMLIrER R, CREEBRBMMXIKIIELES, XLEErRHZIEMRN
BB, TIZERNATAAXTRENENAIAER.

“BRGSEENSEES (CIMOM) B—F CIMMREER, ATHHE, SE—MR
1B CIM AR SR R A2, CIMOM 12 CIMOM 22 5 CIM Bl (BRREER
GEME) ZiEBsE,
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CIMOM #2172 Z7E CIMOM RITE P inN AEFIE RIS EESHRY. S MEME S
CIMOM RN —1MEZ 1A H. XEREEFEESEHRE,

Standards Based Linux Instrumentation for Manageability (SBLIM) @i&itFARZIFET
Web BBV ETE (WBEM) B9 T E S, SUSE® Linux Enterprise Server & 7/l CIM F7y
12789 SBLIM T B 2 HEYFFHUR CIMOM (5% CIM BRS588) o

IR CIM T2 2igit B FRIFRA RSN R CIM RSS88. EigitARR
FERUERER. EBETHBITER, 3 CMPIREHERZER. CIM-XML RiBFMEETR
%30 (MOF), ERIURERE, FEAERUERFRBNARNIEE, id, EEZHFS
MR, HIE0 HTTP. HTTPS. UnixHEZEF. RSB EUMIX (SLP) # Java Database
Connectivity (JDBC), Etbifia]75 1,

45.2 1z & SFCB

FigEH/NE CIM RN EERF (SFCB) 1%, 1B#fR SUSE Linux Enterprise Server R3EHA[a)%EF
T YaST FIETF Web IV EIERHE. B RN AGREIEEETHRSE L.
BERENARK LRET UTHREE:

cim-schema, BHAEEIEE (CIM) NE
BEBEREERER (CIM), CIM SIHERMLE I IV IFFER2AEIREEMEE, CIM B
SEAMERAR,. FEEX SHMEBEIRRERIFMAEE, BIVRHESIRERRE,

python2-pywbem
BE1ET WBEM hilERA CIM 2/ERE WM EHRZTEXRE Phthon &R,

cmpi-provider-register, CIMOM HitiR 2R M RIEF
BENXARZER AT CMPI ZERZFEH CIMOM FET A% _ LNERIRNEEM.

sblim-sfcb, /A& CIM RN IERF
BE/IIE CIM FNTEF. BREE HTTP Y5 CIM 2{EREZF—M CIM ARS8,
EIEERK, SAREND, AHRESHRAXNERERNIFIE, SFCB BT
Common Manageability Programming Interface (CMPI) 5 NBJIRHFZRE,

sblim-sfcc
BE/NIIE CIM B P iREZI T E,
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sblim-wbemcli
B8 WBEM a5 21T/ E. E—MHEIIMEF<1T WBEM B im, 1FESEEANARE
B3,

CIM fR5588 sfcbd SFiFiEF BHIET Web W EERRMG—ELER, RIASTERABTINE
e TRERMMABE. Fik sfcbd MLEFERS.

+&45.1 . AFEIE SFCBD &<

5 Linux &%
B 5 sfcbd L root BHEGRLSITHEAN systemctl

start sblim-sfcb.service,

=1k sfcbd Bl root SMEGLITHIMAN systemctl

stop sblim-sfch.service,

2 sfcbd RS Bl root SATERSITREA systemctl

status sblim-sfcb.service,

45.2.2 HREZEIAI]

SFCB WEANAIRBEMEN KL R L 2, (BRERNEI SFCB AMfnRNREMRENEENA
REK,

452.2.1 f#H

REERTFRE (SSL) FRBERILSBANIER, K% SFCB B, KEMBEITZMIER.
SR LB X /etc/sfcb/sfcb.cfg Ry sslCertificateFilePath:

PATH FILENAME igE, BERINEPHREZBRAERIIPXERERIEBHBEZR. &ZX4H
ME PEM &0

SFCB BUAERTEU T ERME— MRS SHEP:
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/etc/sfcb/server.pem
EERFED, BEBETUTHES

> sudo sh /usr/share/sfcb/genSslCert.sh
Generating SSL certificates in .
Generating a 2048 bit RSA private key

St

writing new private key to '/var/tmp/sfcb.0Bjt69/key.pem’

INERT, ZHASTEHITEER FEMIEP client.pem. file.pem #
server.pem, WMRFHFLEMHIAETE /etc/sfcb BRAPEMIEY, WEEEMSHEMZERZ,
NMRXEXHEEFE, RABET—FRZEEE, MASETIRIER,

> sudo sh /usr/share/sfcb/genSslCert.sh /etc/sfch

Generating SSL certificates in .

WARNING: server.pem SSL Certificate file already exists.
old file will be kept intact.

WARNING: client.pem SSL Certificate trust store already exists.
old file will be kept intact.

WM RS MIBRIBEIE B H EFIETITEH L,
EENSFCB EAIEBATI, BBNE 452237 "BHIWIE

45.2.2.2 ImMA

RINMBERT, 1§ SFCBEEMERBIZ 2RO 5989 HFAEET. U TFEEERE KON
BMENVECE,

w0 5989 (R2)
SFCB@ifli@E HTTPS BRSEAN L 2w, bARIANRE, BILiRE, H@dHEEX
M7EARSS 28 TIFuAZ Bl RIX@(ERY, FINE CIMOM ME AR AERF Z BINFE &
S0 ARYALIER mNAEFEITRNWIE, 7 aeiEREE SFCB ikRSSEE. BINEREZ
RE. WREFIHNABER SIS R Z EfFER BRI ASENN, A7 fE SFCB
CIMOM g 5 ERN FATZRFE W, W JN7ER 23 B ASERN 3T A It im O,
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ix0 5988 (FR%)
SFCB @ifli@E HTTP lRSERANA R 2RO, ERIABR FTRAZKE, Bl
B, HEUATERESHIEIENER TEIBERMNERS SN TIFLZE& @R, &
FIAHEE CIMOM MIEFisN AiERF ZEINFEET. BINHZRER CIMOM jrlERY
AERIIKE, FEREFERE, BHARERIFREROETR, WREFiHNARRERFSFE
MHTI R Z [EfFTE R ER2S AP AEFN , 477 i SFCB CIMOM BENS S HREHITIFR 21h19]
A EN FBIERF@ET, WPTER BRI P ASEN NPT iR .

BERENNRAER, BB 452227 “HEHT o

45.2.2.3 BRI

SFCB X%#5 HTTP EASMHINIENETEFIRIEBHNSMINE (@i SSLEER HTTP) .

EA HTTP SARIEEE7E SFCBEEEXH (RAIARE /etc/sfcb/sfcb.cfg) HIERE
doBasicAuth=true EH, SFCB A SUSE® Linux Enterprise Server RE X F RN Z 9
IRIEREIR (PAM) A5 ELbasH root AP B] LAFASH root H{34EiER SFCB CIMOM 383k,
MR sslClientCertificate BEEREMIKE S accept X require, SFCBHTTP &HAD
#2810 HTTP over SSL (HTTPS) E#ZHY, SMEZEFIHEKIEH. WMRIEET require, EF
IE TR EEMREIES (IRIE@E ss1ClientTrustStore IEEMNTFIREEEM) . IR
FPIRREEIR M, CIM IRSBEIFIERIZEE,

sslClientCertificate=accept RENIERAAEHAEMZ . MNREN R FEEFNEFS
IRERHRIE, ERREM. NREFFIHERMEENMAVES, FEIL HTTPS &, HESS
PITERSHIIEIRRE. NRZTEREREIED, WELE HTTP EXRSHINIE,

45.3 SFCB CIMOM fc&

SFCB 2 CIM fir552:0Y “BE4” K, BHREAUREREN,. BT EMAIEHIHEITA, &
AT LU =M U] SFCB AR5 28

o RERNHFRTE
o (EAmBLITIE

o ERHEEXH
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453.1 ITRT =

EETHIRTESEEF M SFCB 1917, BHMEH systemctl restart sfch EF5)
SFCB SFPi2F 7 BE X LB E Ko

PATH
18R sfcbd SFPIZFMISE AR AYER IR,

LD LIBRARY PATH
FETE sfch BT ERRRR. HE AT LUBILLREZRNE RFSCENISINESSIE XS /
etc/1d.so.conf 1,

SFCB_PAUSE_PROVIDER
EERMIEFIEIR. SFCBIRSHBIEF —REHRHEFEEE. AREMAILUEE
TR I B RAAR R ROHAES, U@,

SFCB_PAUSE_CODEC
157E SFCB 4Rfi#f5as (BHaif¥Z#F http) B9RR. SFCB RSB ESR —REHRELD
#BEEHE. AREMRAUREETIIARZEREMEHEZEDR,

SFCB_TRACE
7 SFCB HsEFINERME . BREERO0 (BFHER) « 1 RBEFERER) M4 (&
BEAHER) o AIAMER Lo

SFCB_TRACE_FILE
FIMERT, SFCB R HIRE St ZItr AL (STDERR), B ZESKEIES
5 NIEERIXFo

SBLIM TRACE
79 SBLIM fefiiEF s E I H B AAl. BMER 0 (TARXHER) « 1 RBERXES)
M4 (ZEHEES) o

SBLIM TRACE FILE
ARINERT, SBLIM IREEFIGERENE 2L S STDERR, KB ZESFAHLEEEAN
EERX

f
1t
il
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45.3.2 AT

SFCB sF1F1ERF sfcbd BETEH<LITED, AILFTHBXAGEIZITIINEE. SFCB FiFiER
BB N X L T

-c, --config-file=FILE
SFCB FiFfEF BRI, BUIASM /etc/sfcb/sfcb.cfg EENEEREE, &0 LIAZED
IEESRAKEX S,

-d, --daemon
sl sfcbd REFHIEERRIE1To

NI

-s, --collect-stats
FIHEITRAIT TS, & sfcbd BITRAITRFAHSEANER LEERTH
sfcbStat Xff. BRINBERT, FRELRITEF,

-1, --syslog-level=LOGLEVEL
IEERAHEICE T EMNFALS, LOGLEVEL ATLLE LOG_INFO. LOG_DEBUG X
LOG_ERR (ZRIA) »

-k, --color-trace=L0OGLEVEL
UARREEITENS M HEMNIRERE, A EFE,

-t, --trace-components=NUM
BURAMRIRESES, HA NUM 23#1T OR BEMIISIEL, ©ENXEREW MM
BE -t ? 5, ERYVIHFABEAGREBXNERHEE:

> sfchd -t ?

--- Traceable Components: Int Hex

--- providerMgr: 1 0x0000001
--- providerDrv: 2 0x0000002
--- cimxmlProc: 4 0x0000004
--- httpDaemon: 8 0x0000008
--- upCalls: 16 0x0000010
--- encCalls: 32 0x0000020
--- ProviderInstMgr: 64 0x0000040
--- providerAssocMgr: 128 0x0000080
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providers:
indProvider:
internalProvider:
objectImpl:
xmlIn:

xmlOut:
sockets:
memoryMgr:
msgQueue:
xmlParsing:
responseTiming:
dbpdaemon:

slp:

256
512
1024
2048
4096
8192
16384
32768
65536
131072
262144
524288
1048576

0x0000100
0x0000200
0x0000400
0x0000800
0x0001000
0x0002000
0x0004000
0x0008000
0x0010000
0x0020000
0x0040000
0x0080000
0x0100000

BESBR sfcbd BIAERINEE, BASFEISZHENERER -t 2019,

45.3.3 SFCBEEEX Y

SFCB BENfaMECE X4 /etc/sfcb/sfcb. cfg EMEBITNREE, &TNEBNE R LA

-C ﬁlﬁgﬂéﬁo

EEEXHEE option : VALUE ¥, —17—3F, HUXMUEXEHRITERE, MRXARIERRE
XHEMRRFAERTENANRT, Na] UER I A RiE 28 B .

HHS (#) ARIENNFEIRERRERIRIANEE,
BUTRIETNY R ATEER TR, WMEREIIK, SN /etc/sfcb/sfcb.cfg M /usr/share/
doc/packages/sblim-sfcb/README HIAZE,

45.3.3.1

A&

httpPort

187 sfcbd AFMIFZEWE CIM BEFIHIY HTTP (JERS) ERMAMIHFOE, FKIAMER

5988,
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B

httpPort: PORT NUMBER

45.3.3.2 enableHttp

A&

15E SFCB BE#R HTTP BFIRANERE, FAIAEN false,

oy

enableHttp: OPTION

%I ol
true B HTTP &%,
false ZHEHTTP &%,

45.3.3.3 httpProcs

A&
IBEEMELLERENHTTP ERZE, HTTP BRmEZNRAFITH. FIAER 8,

oy

httpProcs: MAX NUMBER OF CONNECTIONS
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45.3.3.4 httpUserSFCB. httpUser

A&

XEASETUEHIRHETT HTTP RS2V AR httpUserSFCB A true, HTTP LA SFCB
FHENE—RAF 81517, MNERHA false, FFEAHA httpUser IBEMAF B, LIZERA
F HTTP A HTTPS BR5528. R httpUserSFCB IRE N false, MIMHMIEE httpUser

o BAINMEA trueo,

oy

httpUserSFCB: true

45.3.3.5 httpLocalOnly

&
IBERETH HTTP 1EKEHINMX localhost, ERIAMEN false,

&

httpLocalOnly: false

45.3.3.6 httpsPort

A&

157E sfcbd fifAk B CIM B FimRY HTTPS I8 KaZAttin 8. PAINMEJ 5989,
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B

httpsPort: port number

45.3.3.7 enableHttps

A&

$5E SFCB BE#R HTTPS B imiEk. BAIMEN trues

oy

enableHttps: option

%I ol
true B HTTPS &,
false 2E HTTPS &Eis,

45.3.3.8 httpsProcs

A&

IBETEELEFEN HTTPS 53R Z A0, HTTPS B IRIEZMNREAHITH. BINMER 8,

oy

httpsProcs: MAX NUMBER OF CONNECTIONS
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45.3.3.9 enablelnterOp

A&

157 SFCB BB NIETZHHRM interop B =(E, BRINMER true,

B

enableInterOp: OPTION

IR iR
true B H interop &¥#F=(a),
false M interop =),

45.3.3.10 provProcs

A&

EEALRMIEFERNRAR. KEXRZE, IREHENSKREREHHRMER, T
DBERMBEFZ—FEEH. BIAMERN 32,

oy

provProcs: MAX NUMBER OF PROCS
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45.3.3.11 doBasicAuth

A&

RIEE P inA P RIRTH T AR A EEZIER Z B E A S 7505,
THITEAE P RS DIk,

B

doBasicAuth: OPTION

EIN 3 EH
true BREXSHEIE,
false Z2REXRS DRI,

45.3.3.12 basicAuthLib

A&

RINEAN true, X

IEEAHERTR, SFCB ARSSSIFEHIZE NI A IRAFRIART. BIAERN

sfcBasicPAMAuthentication,

&

provProcs: MAX NUMBER OF PROCS
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45.3.3.13 useChunking

A&

ZORTUSAEA HTTP/HTTPS “3R° . MREA, RBF/HEIZS TR R FRE
M HHEREIE P, MAREFHIEASERE—TIRPEEIER, AIAERN true,

iy

useChunking: OPTION

EIN 3 EH
true BHE HTTP/HTTPS #iE45H 1R,
false A HTTP/HTTPS $UEH R,

45.3.3.14 keepaliveTimeout

A&

IBE—MNEZE LR SFCB HTTP HIEERXNIBERZ BIRZEF LI MEL, BEIREN 0 ¥
2 HTTP keep-alive, BRIAMER 0,

oy

keepaliveTimeout: SECS
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45.3.3.15 keepaliveMaxRequest

A&

FEE—MEE LESIERNEAE. BEiREN 0 KEM HTTP keep-alive, FAIAER 10,

oy

keepaliveMaxRequest: NUMBER OF CONNECTIONS

45.3.3.16 registrationDir

A&
EEEMER, CESRUEBFICEMERE. PMEBRKIEMNGFHSMETE, FINMER /var/lib/

sfcb/registration,

B

registrationDir: DIR

45.3.3.17 providerDirs

R

157 SFCB BERRMUEFENERNTRIIEIIR, BINMEA /usr/1ib64 /usr/1ib64 /
usr/1ib64/cmpi,

B

providerDirs: DIR
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45.3.3.18 providerSamplelnterval

A&
EERMEIEFEESERS DN ETHIVRMERER. FIAMEN 30,

B

providerSampleInterval: SECS

45.3.3.19 providerTimeoutInterval

A&
EERHMEFEESRZIZ DIHERMBHTNIRERERF. FIAMER 60,

B

providerTimeoutInterval: SECS

45.3.3.20 providerAutoGroup

A&

INREHERFEMMRIEEEREMA, MZETKREN true, WR—HZERNFIER
HIZFERIGER—EEF AT

B

providerAutoGroup: OPTION
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B 3 EA
true BRRHER DA,

false 2R HEER DA,

45.3.3.21 sslCertificateFilePath

A&

EEE SRS I[IBIEPIIXEFN R ZXXHHIE PEM ((REH/MF, RFC 1421 # RFC
1424) &zo ZXHNY enableHttps KB true NAEE, BRIAMEN /etc/sfcb/

server.pem,

&

sslCertificateFilePath: PATH

45.3.3.22 sslKeyFilePath

A&

IEE B SRS IJIEPBTARZHIXGR T, ZXHHIE PEM LB ETO<L
BIRIP, ZXHNY enableHttps IEER true BRIAEE, EIAEN /etc/sfcb/

file.pem,

B

sslKeyFilePath: PATH
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45.3.3.23 sslClientTrustStore

A&

EEEARFmN CARBREZIEBHNXHNET, ZXHBE PEM &K, REH
sslClientCertificate &N accept = require BRIAFEE, FIAEHN /etc/sfcb/

client.pem,

B

sslClientTrustStore: PATH

45.3.3.24 sslClientCertificate

A&

$E7E SFCB AR FEFIRIEPHEMHIIEN AR, MNRIKE N ignore, BRENEFIHIE
KIEP. MRITEN accept , EEMBEFIHIEKRIEE, BEMERFIHEEIEPERASEK,
MRIKEAN require, RERBFPIGAFEIEPNELE P inEE. IAER ignore,

B

sslClientCertificate: OPTION

AL iER
ignore B IBERE FimIE.
accept B EEREFIRIEFR,

MRIEBAREFE, FREW.

require LT IOEBRIE P imiEiE.
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45.3.3.25 certificateAuthLib

A&

BERTFBERETFEFPIHIEIPNAFR SMRIENAMERT. REH
sslClientCertificate KRIZERL ignore BIAXIEFIER, EAER

sfcCertificateAuthentication,

B

certificateAuthLib: FILE

45.3.3.26 tracelevel

A&

57 SFCB MIRERR ST LU IR BIFIET 2 SFCB TRACE_LEVEL REZZET, RIAE

= 0,

oy

traceLevel: NUM LEVEL

45.3.3.27 traceMask

A&

157 SFCB HYERERIERD, ERILIERAMm<SITIAM - - trace-components B&HEZIEN, FIAE

E 0o
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&

traceMask: MASK

45.3.3.28 tracefile

Fi&

79 SFCB 5 RE X, EAILLUETIREIFIETE SFCB TRACE FILE REBEZF1ZAT, ZHAE

Z stderr (tREFEIR@EE) o

B

traceFile: OUTPUT

454 =%k SFCB 1£55

AERE TS SFCB EAEXNESEREH, BTHXLETH, BFES Linux XHRFKHE
AR, FEBMER Linux SLTHER. AEREUTES:

o ¥ CMPI IRIEHEF
* ik SFCB

o {#F wbemcli CIM B i%

45.4.1 %&E CMPI|iZHERER

B4 CMPI I8 EF, EuImAREXZEEEFIE] providerDirs EEEETFIIEENER
Z—, BUE 45331775 “providerDirs” o RHFERFENLTA sfchstage 1 sfcbrepos
S EfEM.

RIEEFREEEN SFCB AER, MUERRRIZRERIITIM. S SBLIM IRHEERFZ
79 SFCB A&,
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45.4.1.1 ZEhEERE

LMEFERLE SFCB 17 CIM XEEMIE. EHRESRNTEIAHRE RINAR., HERY
CIM & =gl root/cimv2 Bf root/interop, ENISDFERANG RS EHEHEEE
BREBEZF

/var/lib/sfcb/registration/repository/root/cimv2

il

/var/lib/sfcb/registration/repository/root/interop

SN BT EIEREEEXMH classSchemas . EZXHHEIZRZRTE TEMBERE CIM 3£
HNERFEZHHEIRT. EXBEEXH CIM BEHNHERER.

SMNEMTEIEREAIEEE R qualifiers X, ZXHEE THNZMR=EINMMERE
7o sfcbd EFnhY, EHRHIEF=HHE /var/lib/sfcb/registration/repository/
BR&EMEFER, UWHAEIMNZMTE, AFRKH##S classSchemas X, AEG1ITE
MRS BIA R KRR RS

45.4.1.2 FHNERE
SFCB REETELR IR CIM 22, BEERINAI. BRI ERSE, ASER systemctl
restart sfcb EE5) SFCB IREFEAHXLET X,

NEEREREFLZNEMESR, SFCBERARANEFXIHMMIE, 7 SUSE® Linux Enterprise
Server R4 £, ZAIEFE /var/lib/sfcb/stage/ THIBEREM,

NARNFRREZR, S

o BiRHERXEXXGHERFEFXIFZERMN . /mofs FBR (/var/lib/sfcb/
stage/mofs ),

o BESRB. RHEFRENIRTEXHZEMXGERZ . /regs FER.

SMEERPERIBINN “mof’ (EENX) XF: indication.mof #1
interop.mof. =17 sfcbrepos m</5, root FEXIHER /var/lib/sfcb/stage/
mofs THY MOF X4 RKEFIZIENBM=iE, interop.mof FREEFE interop BR=IEL,

BRMBEELEN TR
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> 1ls /var/lib/sfcb/stage
default.reg mofs regs

> ls /var/lib/sfcb/stage/mofs

indication.mof root

> 1ls /var/lib/sfcb/stage/mofs/root
cimv2 interop suse virt

> 1ls -1 /var/lib/sfcb/stage/mofs/root/cimv2 | less
Linux ABIParameter.mof

Linux BaseIndication.mof

Linux Base.mof

Linux DHCPElementConformsToProfile.mof
Linux DHCPEntity.mof

[..]

OMC StorageSettingWithHints.mof
OMC_StorageVolumeDevice.mof
OMC_StorageVolume.mof
OMC_StorageVolumeStorageSynchronized.mof
OMC _SystemStorageCapabilities.mof

> 1ls -1 /var/lib/sfcb/stage/mofs/root/interop
ComputerSystem.mof
ElementConformsToProfile.mof
HostSystem.mof

interop.mof

Linux DHCPElementConformsToProfile.mof
[..]
OMC_SMIElementSoftwareIdentity.mof
OMC_SMISubProfileRequiresProfile.mof
OMC_SMIVolumeManagementSoftware.mof
ReferencedProfile.mof
RegisteredProfile.mof

> 1ls -1 /var/lib/sfcb/stage/regs
AllocationCapabilities.reg

Linux ABIParameter.reg
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Linux BaseIndication.reg

Linux DHCPGlobal. reg

Linux DHCPRegisteredProfile.reg
[..]

OMC _Base.sfcb.reg
OMC_CopyServices.sfcb.reg
OMC_PowerManagement.sfcb. reg
OMC _Server.sfcb.reg
RegisteredProfile.reg

> cat /var/lib/sfcb/stage/regs/Linux DHCPRegisteredProfile.reg
[Linux DHCPRegisteredProfile]
provider: Linux DHCPRegisteredProfileProvider
location: cmpilLinux DHCPRegisteredProfile
type: instance
namespace: root/interop
#
[Linux DHCPElementConformsToProfile]
provider: Linux DHCPElementConformsToProfileProvider
location: cmpiLinux DHCPElementConformsToProfile
type: instance association
namespace: root/cimv2
#
[Linux DHCPElementConformsToProfile]
provider: Linux DHCPElementConformsToProfileProvider
location: cmpiLinux DHCPElementConformsToProfile
type: instance association

namespace: root/interop

SFCB ¥ MEMIZF R B E XIRHZFEM X M+,

Q iE: SBLIMIBMIER MK
SBLIM M5 ERYFRE SBLIM {RIHIEFEE BE A T4 SFCB B9 .reg XA EM X1

SFCB EMXARIBIZ:

[<class-name>]
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provider: <provide-name>

location: <library-name>

type: [instance] [association] [method] [indication]
group: <group-name>

unload: never

namespace: <namespace-for-class> ...
Hr:

<class-name>
CIM#ER (WE

<provider-name>
CMPI RRIEEF 2 (W

<location-name>

RUEEFENRT (D)

type
IBHIEFEMERE (WE) IR instance. association. method 3§

indication WIEEHSE,

<group-name>
S MREEFASER, TR —H#HETET, MH—PR/IMUEBETHRENSA.
FREFMER— <group-name> FTHIRERZFEEER —HE THIT. RIABRTEME
HIEFR N 2 IRRHIZIETT,

unload
IEERMHEFNIERE, BRE—XFINETE never , BfEE AR LMRERERFNT
RREL, EMAEE. BANERT, 8MEHEFRETRRANEBIEE X HPIsERNE
ENEL,

namespace
AHITARHEFNRIFZENTIR. XBHHFHN, RENTZHRHERKAEMLE
root/cimv2,

FREREXMRHIZF IMXHESEEESMREKEE, FEA®< sfcbrepos -f EfE
SFCB A7,
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EaI DI XF A IR, BoRaiibRes, EWEXMBEFERS, A< systemctl restart
sfcb E/Z5h SFCB,

&, SFCBRHBEEE—1XEAER, EXFRMEERE mof XHMIEMXHERIZ 2R
X RIERIIE,

sfcbstage -r [provider.reg] [classl.mof] [class2.mof]

BTz E, BETEEMELEEEHERR SFCB RS,

45.4.2 i SFCB
SFCB a8 M MNIIX#I4<: wbemcat #1 xmltest,

wbemcat &I HTTP i) RIE CIM-XML 3B 41X im0 5988 L IF1EMIFRYISE SFCB 41

(BN EN) » ARESERREINERUTXHEETRE EnumerateClasses 153K
CIM-XML &3

<?xml version="1.0" encoding="utf-8"7?>
<CIM CIMVERSION="2.0" DTDVERSION="2.0">
<MESSAGE ID="4711" PROTOCOLVERSION="1.0">
<SIMPLEREQ>
<IMETHODCALL NAME="EnumerateClasses">
<LOCALNAMESPACEPATH>
<NAMESPACE NAME="root"/>
<NAMESPACE NAME="cimv2"/>
</LOCALNAMESPACEPATH>
<IPARAMVALUE NAME="ClassName">
<CLASSNAME NAME=""/>
</IPARAMVALUE>
<IPARAMVALUE NAME="DeepInheritance">
<VALUE>TRUE</VALUE>
</IPARAMVALUE>
<IPARAMVALUE NAME="LocalOnly">
<VALUE>FALSE</VALUE>
</IPARAMVALUE>
<IPARAMVALUE NAME="IncludeQualifiers">
<VALUE>FALSE</VALUE>
</IPARAMVALUE>
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<IPARAMVALUE NAME="IncludeClassOrigin">
<VALUE>TRUE</VALUE>
</IPARAMVALUE>
</IMETHODCALL>
</SIMPLEREQ>
</MESSAGE>
</CIM>

RiZiEK%&1X%E SFCB CIMOM f5, RIREIEGBEFMEHEEFIEZFHFENTIR, RIZEE
XHEREFEA cim xml _test.xml,

> wbemcat cim xml test.xml | less

HTTP/1.1 200 OK

Content-Type: application/xml; charset="utf-8"
Content-Length: 337565

Cache-Control: no-cache

CIMOperation: MethodResponse

<?xml version="1.0" encoding="utf-8" 7>

<CIM CIMVERSION="2.0" DTDVERSION="2.0">

<MESSAGE ID="4711" PROTOCOLVERSION="1.0">

<SIMPLERSP>

<IMETHODRESPONSE NAME="EnumerateClasses">

[..]

<CLASS NAME="Linux DHCPParamsForEntity" SUPERCLASS="CIM Component">
<PROPERTY.REFERENCE NAME="GroupComponent" REFERENCECLASS="Linux DHCPEntity">
</PROPERTY .REFERENCE>

<PROPERTY.REFERENCE NAME="PartComponent" REFERENCECLASS="Linux DHCPParams">
</PROPERTY .REFERENCE>

</CLASS>

</IRETURNVALUE>

</IMETHODRESPONSE>

</SIMPLERSP>

</MESSAGE>

</CIM>

FIHREZREEE RS L RBERRERRFRIARREMAR,
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BN xmltest WATEERIE CIM-XML MIAXH %1% F) SFCB CIMOM, E=MEANELEHR
ENERMUEIREN “OK” ERXH. MNMRERAFEMNNE “OK” X&, BEIBeU&EE
A

> xmltest cim xml test.xml

Running test cim xml test.xml ... OK
Saving response as cim xml test.OK

# xmltest cim xml test.xml

Running test cim xml test.xml ... Passed

4543 H$1T7CIMEFiE: wbemcli
F%7T wbemcat 1 xmltest %F, SBLIMBE&EE&MNGH<ITCIM BFin wbemcli, %

ZFRImATE CIM 15K &XE SFCB fRS28, HEMREINER, ©M™ILF CIMOM E, wI5FR
B WBEM AL —iEEFA.

Fan, MREEEFIHEMEEH SFCB B SBLIM IRMERFEMMFREZE, M
“EnumerateClasses” (ec) 5K %i%£%I SFCB:

> wbemcli -dx ec http://localhost/root/cimv2

To server: <?xml version="1.0" encoding="utf-8" 7>

<CIM CIMVERSION="2.0" DTDVERSION="2.0">

<MESSAGE ID="4711" PROTOCOLVERSION="1.0"><SIMPLEREQ><IMETHODCALL \
NAME="EnumerateClasses"><LOCALNAMESPACEPATH><NAMESPACE NAME="root"> \
</NAMESPACE><NAMESPACE NAME="cimv2"></NAMESPACE> \
</LOCALNAMESPACEPATH>

<IPARAMVALUE NAME="DeepInheritance"><VALUE>TRUE</VALUE> \
</IPARAMVALUE>

<IPARAMVALUE NAME="LocalOnly"><VALUE>FALSE</VALUE></IPARAMVALUE>

<IPARAMVALUE NAME="IncludeQualifiers"><VALUE>FALSE</VALUE> \
</IPARAMVALUE>

<IPARAMVALUE NAME="IncludeClassOrigin"><VALUE>TRUE</VALUE> \
</IPARAMVALUE>

</IMETHODCALL></SIMPLEREQ>

</MESSAGE></CIM>

From server: Content-Type: application/xml; charset="utf-8"

From server: Content-Length: 337565
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From server: Cache-Control: no-cache

From server: CIMOperation: MethodResponse

From server: <?xml version="1.0" encoding="utf-8" 7>
<CIM CIMVERSION="2.0" DTDVERSION="2.0">

<MESSAGE ID="4711" PROTOCOLVERSION="1.0">
<SIMPLERSP>

<IMETHODRESPONSE NAME="EnumerateClasses">
<IRETURNVALUE>

<CLASS NAME="CIM ResourcePool" SUPERCLASS="CIM LogicalElement">
<PROPERTY NAME="Generation" TYPE="uint64">
</PROPERTY>

<PROPERTY NAME="ElementName" TYPE="string">
</PROPERTY>

<PROPERTY NAME="Description" TYPE="string">
</PROPERTY>

<PROPERTY NAME="Caption" TYPE="string">
</PROPERTY>

<PROPERTY NAME="InstallDate" TYPE="datetime">
</PROPERTY>

[..]

<CLASS NAME="Linux Ext4FileSystem" SUPERCLASS="CIM UnixLocalFileSystem">
<PROPERTY NAME="FSReservedCapacity" TYPE="uint64">
</PROPERTY>

<PROPERTY NAME="TotalInodes" TYPE="uint64">
</PROPERTY>

<PROPERTY NAME="FreeInodes" TYPE="uint64">
</PROPERTY>

<PROPERTY NAME="ResizeIncrement" TYPE="uint64">
<VALUE>0</VALUE>

</PROPERTY>

<PROPERTY NAME="IsFixedSize" TYPE="uintl6">
<VALUE>0</VALUE>

</PROPERTY>

[..]

-dx EE R wbemcli &IXE| SFCB BISERR XML, ARUTEIRISERR XML, TELEBIH, K%
IREIRFEPRIE—1IEE CIM ResourcePool, ##FERE Linux Ext4FileSystem., FMHY
FESMEEHMIMIEET.
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MR -dx &, wbemcli RE&ETREIFIEMNIEEERT:

> wbemcli ec http://localhost/root/cimv2

localhost:5988/root/cimv2:CIM ResourcePool Generation=,ElementName=, \
Description=,Caption=,InstallDate=,Name=,0perationalStatus=, \
StatusDescriptions=,Status=,HealthState=,PrimaryStatus=, \
DetailedStatus=,0peratingStatus=,CommunicationStatus=,InstanceID=, \
PoolID=,Primordial=,Capacity=,Reserved=,ResourceType=, \
OtherResourceType=,ResourceSubType=, \AllocationUnits=

localhost:5988/root/cimv2:Linux Ext4FileSystem FSReservedCapacity=, \
TotalInodes=,FreeInodes=,Resizelncrement=,IsFixedSize=,NumberOfFiles=, \
OtherPersistenceType=,PersistenceType=,FileSystemType=,ClusterSize=, \
MaxFileNameLength=,CodeSet=,CasePreserved=,CaseSensitive=, \
CompressionMethod=,EncryptionMethod=,ReadOnly=,AvailableSpace=, \
FileSystemSize=,BlockSize=,Root=,Name=,CreationClassName=, CSName=, \
CSCreationClassName=,Generation=, ElementName=,Description=,Caption=, \
InstanceID=,InstallDate=,0perationalStatus=,StatusDescriptions=, \
Status=,HealthState=,PrimaryStatus=,DetailedStatus=,0peratingStatus= \
,CommunicationStatus=,EnabledState=,0therEnabledState=,RequestedState= \
,EnabledDefault=,TimeOfLastStateChange=,AvailableRequestedStates=, \
TransitioningToState=,PercentageSpacelUse=
[..]

455 BZER
%5 WBEM fl SFCB BT, 8 ML ToRiE:

https://www.dmtf.org #
Distributed Management Task Force ik

https://www.dmtf.org/standards/wbem/ 2
Web-Based Enterprise Management (WBEM) ik

https://www.dmtf.org/standards/cim/ 2
BAE SRR (CIM) Wb

http://sblim.sourceforge.net/wiki/index.php/Main_Page <
Standards Based Linux Instrumentation (SBLIM) ik
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46 FEHIFISHS

SUSE® Linux Enterprise Server 127 ZME EMXEKE, EPLEXBHOELERETENE
LERLH,

/usr/share/doc HBISHY
XEERNEHER, S88RANXEXEFUREZITIHE. EXEEFER packages
FHEZENHENER. BXIFMEETUES 46.1 77 “HEEFE" Rzl

RS LTHFRTTNEER
fERINRE, BARFETHIED, MR EEEEIFMIIANIE B IR HER S
M. BXIFMES, ESNE 62T “FHIT ME4637T “EER

SEREBHID
GNOME RERIEEBIFL (FE) HAIRRMEIIRH T MRS LREERNEERAISE
PiLEERR. XEFREEERENARER. FMIT. FERIAUNME~migtry SUSE F
AREYBXAN S B

1HER FIER BV I FE BN IR &
LA YaST REFMMAEY, REEESEMLERA I, HEXEXESHIAELERE
WEBHROHR, BE, EENARRERF (W0 GIMP) FIEEEEREIMENAEBRGE, a5
YaST D&%, HEREMEIFEBF .

46.1 XEHEZ

ELREM Linux R4 EAREHRXENBR—ELSRERE /usr/share/doc. BRBERS
FRRZEHREEMNEXRER, URATIRBMFEME,

© B NBEATHZEMRAE
£ Linux R4, 1§ FMAME TR SOAEER ] UG —E R G SR IRE. /
usr/share/docs FHEREMEERNBEREVRTRERN (X)) HHE., NREKTR
AXBRINFER, FREENNRMHESEEREITHNASA L, HRIESEEH
YaST AMEAT,
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46.1.1 SUSE F##

BANIURBINESIRME 7 XLEFAAY HTML #0 PDF higZ<, 7£ manual FER TEEN~RER
HIARZE HTML kR SUSE Fit. BXIER™ e BB XAENER, 55 XLFMEE]
MBLETSMIES, /usr/share/doc/manual FREEEXEFMNARIES RS, M

N REAIEEEN R OARHIRME HTML MR ZAB) SUSE Fit. BREREFEERNMALEEIEIXLEFRY
PDF #1 HTML hRZ<B915 8, 152 M SUSE Linux Enterprise Server X1Ti%tBH. EAMITFRIZE
248 /usr/share/doc/release-notes/ T, &WRILUAIE https://www.suse.com/

releasenotes// 2 EEKFRBIMTL, RIS IRVEENIIRZS,

46.1.2 HHFEISHE

£ packages TRHEFIRG LLENREEHREENE, ST RYEE, HEEFER /
usr/share/doc/packages/PACKAGENAME , ERBEEZNHENERY, ENEES
. BBEXGHEMMA, TRIIHET /usr/share/doc/packages T&E AN, AT
BUA—EHEE, FERHEHFREEEPN—ID

AUTHORS
FEFRETR

BUGS
EX bug E. ErIaEEI 2 F Bugzilla MTIAVHEEE, ERILATEZUE LIEZAEA bug.

CHANGES ,
Changelog
BOMANENRE. ANERFH, FRUNTFHRARMSEEE.

COPYING ,
LICENSE
HFaEE,

FAQ
MEBFIZREHTEI A U &= AV A B Z
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INSTALL

ARG L RFEWRH B, RAZRIZXHINZRGEERE, GOt BERZ
XHHIRE

README , README. *
RAERENEE. FIAIREMAZE.

TODO
5 R SR (BN K AT BE R SEHERYTNRE

MANIFEST
w8 BRI X HTIR,

NEWS
HR AR A RBVFTIE R A

46.2 FADT
FMITEES Linux REMERARERD. EIINARSHREEUKRFAE I ARETMNSE,
WZEE R LA man GEER<EXiAE, 5150 man 1s,

FHOEZEEREINER, AILUA Page + 1 Page + ETREEIFFEEN]T, F Home F0 End
AR E TR XN RERE, 12 o FIUERXMWEFRIRIL, &I man man THEEX
man SLAENEZEE, FMBIMNE 46.1 “FHT - LF5IHHE" FIniRERETHIFE (B
B man ;s LAxFHNFMIT) -

#®46.1: FAATT - EFIFNHA

€2 i5iER

1 A RITRRFESh R en

2 2R (RIIRHEYERE)
3 FEER (2R ERRIRE)
4 XM (BEALT /dev)

624 FAMR SLES 15 SP5



¥ 1

5 XHERFAE (/etc/fstab)

6 XK

7 Hit (BEZRHEMNSOE) , W0
man(7). groff(7)

8 ZoEEm< (@EMXM root £/A)

9 NzfIRE (IRt

BNFEMTIBUTILANESAER: NAME. SYNOPSIS. DESCRIPTION, SEE
ALSO. LICENSING #1 AUTHOR, #RIEE A <SER, nlgeir B HMERD,

46.3 ERI

SRENEAZLE T EBNEERR. SlBELLFMIIENFR. ENESS T o7k

5, BNEEERENEFRENSE X, BEEERHENLTHNERI, B info FHIER

LB, BIE info s, ERILIEINEFEEAERERNEEER, HEREN “Tr” B%
NEBT. fEFE space HIHITS, M < HEH. ETRA, EWAILIUA Page + # Page +
%, BRAE space M < MESHFEILEPHTFITR. & o EREFEN. HIFEES S
BREBERT, R2ZIFA.

46.4 EXWLFIR

B X SUSE Linux Enterprise Server FiE 7] B XML, 15EBRA™mBISXAEMDT, Mt

7. https://documentation.suse.com/ 7,

MRBERES~mBXER, SRS LT

SUSE ARz
NREBERAFENLRDNFEEREBRAE, BT https://www.suse.com/
support/ 2 E3E| SUSE FAREZHF,
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https://documentation.suse.com/
https://www.suse.com/support/
https://www.suse.com/support/

SUSE Linux Enterprise Server AP #tX
SUSE and Rancher Community (https://community.suse.com/) @

SUSE &
SUSE BEIRMETHEXXE. M. https://www.suse.com/c/blog/ 2

GNOME 3244
iEAF GNOME BBF. BIERMAL AR AITE https://help.gnome.org/ 2 £

2,

Linux 3i%it%!
Linux X#43t%! (Linux Documentation Project, TLDP) H4RE Linux fxX#4HER
EZHFIARASREIRE (2N https://www.tldp.org 2) . BREIEER Linux BXMNRESEAIX
MR, XEXHEEENZEENRE, EXENETELRERMNAFRMRL ALK EER, TLDP
MG BT R & HOWTO. EIREMIERE (M) . SUSE Linux Enterprise
Server EHERE TLDP BIER5 Y14

BRI A= BAERS|I%, 5130, NREZIF CD oiF%ik LibreOffice XHFITIBR|RIRR, AL
fEMAIEZR9E Linux CD-RW help & OpenOffice file conversion problems,
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47 WERGHEE UMEZFHRA

AT IR RER R ITENBFRE RAEXER, SUSE Linux Enterprise Server 12
7 hostinfo B8, ZHGEXRTUBMARAEERRNE SR (FXHFHN)
Wiz, HEITEN L RENERE=ZFRHEE,

HILEERES, ATLAfEA supportconfig si<$fT T AL YaST = FAERBIZIF AN A
GithE. XMMGEBIWERANBXEE, BIFHATINEERAE. . BR8N
He. PRKRERHEMER. RESER—TMEES M XHHN TAR Fi, FRIRS
BEXK (SR) fa, EAILURZ TAR E EHELIKE AL, ZEMEMTREEIRSE
ROIBRR, FEEBNIGERRIAI,

b, ERILL 4 supportconfig iR AMERRIZ, LAESBYHIRER R,
ALk, SUSE Linux Enterprise Server {2t 7 —M&EM— P an T TEAF#H1T
Supportconfig Analysis (SCA).

47.1 BRIRIRGEER

EEREIRS SN, ERRESEURRFIEEXRSER, BEARHAHER hostinfo, it
BN LzE iz MGEE, EHaRamERINZTBENNER root BARFERUTER:

5147.1: LA root BIERETAY hostinfo fEitH

Welcome to SUSE Linux Enterprise Server 15 SP2 Snapshot8 (x86 64) - Kernel \r
(\1).

Distribution: SUSE Linux Enterprise Server 15 SP2
Current As Of: Wed 25 Mar 2020 12:09:20 PM PDT
Hostname: localhost
Kernel Version: 5.3.18-8-default

Architecture: x86 64

Installed: Thu 19 Mar 2020 11:25:13 AM PDT
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Status: Not Tainted
Last Installed Package: Wed 25 Mar 2020 11:42:24 AM PDT

Patches Needed: 0

Security: 0

3rd Party Packages: 219

Network Interfaces

etho: 192.168.2/24 2002:c0a8:20a::/64
Memory

Total/Free/Avail: 7.4G1/6.4Gi/6.8G1i (91% Avail)
CPU Load Average: 7 (3%) with 2 CPUs

NRWHETR tainted NIRRT, BERE 47670 "WIZIERZE LT HEZAT,

47.2 1{£H Supportconfig WERAIEE
ZORESFARREEN TAREFH, URRASKEAZR, 15FEM:
e supportconfig &<, E
* YaST ZFH&EIR,

ZSIT I ERRIANLZEMNSRGE supportutils £, YaST ZiHFEHRBETFZH<STT
B,

AL LNBLRGEER T Supportconfig ififh, EAEMAL LLENREEME. HIT
Supportconfig BY, BR=MITARABEYS, HEIBZEEN— I HZMER M. XEMEVFL
EROEESHEHEENED, Supportconfig #&EHE7EME7E /usr/1lib/supportconfig/
plugins/ B&H,

47.2.1 GIERSZIERES

RARERER AT A% R Supportconfig F48. B2, ERf Supportconfig #iBIRR AKX AT
¥, BEABEEM—RSIEKRES. LHEELGRELZEN, SEEALES.
EHIEARSIEK, 151518 https://scc.suse.com/support/requests 2 FHBFERE Y ERRE
E. IETFARSZIERES
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Q) i=: rafER
SUSE B RFUREMANEERE. BXENERMLSEFIMBEERNFAER, BER

https://www.suse.com/company/policies/privacy/a,

4722 L#EH B

ERBIRSEZIERRESG, AILURIEIIZ 47,1 “(F/H YaST M= R EE" sidiz 47.2
“MERS TS IEEE IR E R FFrRYE Supportconfig TEY EH B @Ik AL i ib =, F
BT LEHBFZ—:

e Jt3E: FTP ftp://support-ftp.us.suse.com/incoming/a. FTPS ftps://support-

ftp.us.suse.com/incoming/#

e EMEA (B%iM. HZ&FIEM) : FTP ftp://support-ftp.emea.suse.com/
incoming@. FTPS ftps://support-ftp.emea.suse.com/incoming #

&, AJLUEALITARSSER URL FahfFiz TAR FEMINEIERIARSSEK . https://

scc.suse.com/support/requests A,

47.2.3 {EF YaST 8l supportconfig 1744

ZERA YaST RERSER, BRITUTIE:

1. 350 YaST AT SRR,
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630

Supportconfig #EAIHEHE :

OpenSUSE i
XA B EIEEE SUSE HFPLTIP a2,

T

SR
XIG R A S FRS B SFY tarball,
BlIEERS tarball
rEME
RSN RS EHIHEEN URL,
s
#EHH) FikR) SERE(E)

. BEAIEHKRS tarballo

. EREHINEOR, MEBEIRZHYIRPIEEFE— Supportconfig itlil, RAFRIAETATT

EFRFEREEXY (BEXR) 88, REHLNRIREDEE, BERANNESRLVENEE. B
THMETMWEZEE, i52% supportconfig FAH,
EEE—F_ﬁo

. MANEHEXRER. WESERER basic-environment. txt X4, HRBE%E

BIEREFET,

. BRTERREI AR, BREBN LEIES. YaST B##EE— LHRS

25, ERBMIZIRSER, BBEF 47.2.27 “LEENR , LOFATE O] LUERWIL EE
ARS8,
ET_L/U:E? 3_\5 *é’ 1ﬁ:|_.|'J:$k E Eo

. BET Y RmERERETE,
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631

10.

11.

NREVES ¢ )

HE
Script Version: 3.1.11-29.1 =
Library Version: 3.1.11-29.2
Script Date: 2022 02 02

Detailed system information and logs are collected and organized in a
manner that helps reduce service request resolution times. Private system
information can be disclosed when using this tool. If this is a concern,

please prune private data from the log files. Several startup options

are available to exclude more sensitive information. Supportconfig data is
used only for diagnostic purposes and is considered confidential information.
See http://www.suse.com/company/policies/privacy/

Gathering system information
Data Directory: [tmp/[YaST2-07102-wtLwie/scc_localhost_220622_0819

Basic Server Health Check...
Done

RPM Database...
Done

Basic Environment...
Done

System Modules...
Done

Memory Details...
Done

Disk 1/0...
Done

B-tree File System... =

#EH) FIE(R) EIE(B)

ZdiEEmME, BE 2,

. BEBWENEEE, B2 RERRENXM, MU YaST HEEFEHRS, 8 TAR

IR B AR 1 2R, WREXRMRZEFEPHENGE, BERAMNEERER &
_io

. RF1Z TAR 715, WIRELL root AR BMEGNT YaST IR, YaST @R

TR ZEEEFRREER /var/log (BURFREFEIENEER) » XHBEXH
scc_HOST DATE_TIME.tbz.

. BEERZEE EHEIFEER), BRI B S tarball £EE URL BRUE. LR

TR EHERED T 5 1 YaST #ER LR BR. BEALEHEN, BEF 47227 "L
HEN POERWLEA AN EHRS S,

gﬁ% J:gkﬂi?I%; ]ﬁf"ﬁﬁj‘lﬁ/p\j#’: tarball J:gk:ﬁtu URL,
FIAE R LK) YaST #&1R,

558 YaST €l supportconfig 4 SLES 15 SP5



47.2.4 Mar<1TEI#E supportconfig 714

TEHRIRETR T WfIEJZE Supportconfig 714, ERRKEERREXEGZIFTALR. BEHZF
W, BBIRIEIIEA72 "MaS TRz HE2ER" Fk, S5FERTIEITH<.

1. THINEHEIR A root AP,

2. i&17 supportconfig . —f&ER T, BT TENAUREREMMED, A, WAL
fER AT &% I BYi%E

E MAIL,

N NAME,

-0 COMPANY,
P PHONE
BB RNIE: BFupMHstit (-E). 2X8RFR(-0). E9%R (-N) FMBES
B(-P)

1
==

KEYWORDS ,

PREICERIIHEE, KEYWORDS HIfFRE A A/ NENXBFIHESHIRYIR. FH
supportconfig -F AJRIEFAEXHEFIIR,

-r SRNUMBER
EX _EFERRT TAR 7B FRRRIARS 1B RE S o

3. FH AT,

4. BRANNEFHEAIER /var/log, XHEEXA scc HOST DATE TIME.tbz

47.2.5 THE supportconfig RY%iL
REEE@E YaST X2 EHIEE{T supportconfig, ZHA#H < B REBHITIRIENFEE,
Support Utilities - Supportconfig

Script Version: 3.0-98
Script Date: 2017 06 01
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loaal

Gathering system information

Data Directory: /var/log/scc_d251 180201 1525 @

Basic Server Health Check... Done @

RPM Database. .. Done @

Basic Environment... Done @

System Modules. .. Done @
[...]

File System List... Skipped ©
[...]

Command History... Excluded @
[...]

Supportconfig Plugins: 10

Plugin: pstree... Done

[...]
Creating Tar Ball

==[ DONE ]
Log file tar ball: /var/log/scc_d251 180201 1525.txz @
Log file size: 732K

Log file md5sum: bf23e0e15e9382c49192cbce46000d8b

0 ETFEHEERNIGHMEER, WERFNN tar X, BEN 0.

© CRYES (BARTIHLE) HRTEIE. EREHEEHD (BENFLT1 “TAR
RSB IBERI S B XER ) o

© BB, EA—I RS RPM RS EET B,

0 BHESIME, FEHNBET -x BRECEERZINE,

O EMARIT —MEM, HITZIEH pstree. FEHMT /usr/lib/

supportconfig/plugins/ BR®H., BXAT, BN FMiL
O FHEM Tar XHFR, BRIAMER xz E£48.
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47.2.6 ®F® supportconfig LI

supportconfig SLAERFEHEBINEEAHEMED, £A supportconfig -h Z/RFR
BETNFIRFENFMIT. TEABEIIL T ERNERBHR

D RRURSE S BRIK )
fER&DER (-m):

> sudo supportconfig -m

BIESRFINIGFENEH
MR EMERBAE, HAMZRABARSHENXIHAHINGESEEX, WEETRET
supportconfig BY, NFRHEIFHIHFENKIFWERES, B0, NRENE LVM HIR
@, BEMLFEX LVM EEEFRHIEN. EXMERT, SENBEERKRERX
LVM &%/ & Supportconfig 5 8.

> sudo supportconfig -i LVM
BT ES S IRIMIXET. B0, FHMIREENIL:

> sudo supportconfig -i LVM,DISK
EEETRATEAMBERE R RENSEXENIEXRFHTEIIR, BE1T:
> sudo supportconfig -F

ThtiFEsHMEXRER:

> sudo supportconfig -E tux@example.org -N "Tux Penguin" -0 "Penguin

Inc."

(FE—1THRNFEHS)
WEBLIRENBAEXH

> sudo supportconfig -1

XX HEIERERARIME, NES|FE syslog it BEXHI L ERNZERRRIIBRILA
BR.
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47.2.7 TFERABELA

TAR ZHEEEENMELER. RIBMENNS FTETREHRE—/NEB2IINEE) , FiY
BENXHAIREELZE L, Eoh@d -1 ETCRIREITHEESE (GBS WE 47.2.6 T “SHH
supportconfig &I ) o

EFHEFE-~NAZR, BFERAUT tar &

# tar xf /var/log/scc earth 180131 1545.tbz

TAR FHEFIRKR B E AT XXHR!
FHP—ESE St

basic-environment.txt

BERTIHHANBERNRASRES WMRITERHRE) « BREEREFEEF

basic-health-check.txt
BEERNZTRSKE, NiziTiE. BIARNERITRE. A BRENEE. EF#HE

WEE,

hardware. txt
BEEAEHNTE (WEXCPUAKREWNER) . FIEEERBEHYIR. . 1/0
wH. RA%5|ISHES,

messages. txt
BEASGASPHNEETER.

rpm.txt
BAMEERERN RPM G, BIR. FRERMEMRARTIR,

summary .xml

BE XMLBIBER, WMRITEMN. A~ mEEND R

supportconfig.txt
BEBX supportconfig HAXFHER,

y2log. txt
B8 YaSTHENER, MFENREE. EEXHNBEEXXH
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FAT.L CTAR FEEFREYINEEAS 2R S T FRE I BRThRE R E X &, FEENRSE

SRR R R T IRT,

! A47.1: TAR FHEPRITHEEN XX B MR

Thik

APPARMOR

AUDIT

AUTOFS

BOOT

BTRFS

DAEMONS

CIMOM

CRASH

CRON

DHCP

DISK

DNS

DOCKER

DRBD

ENV

ETC

HA

HAPROXY

636

X#

security-apparmor.txt
security-audit.txt
fs-autofs.txt
boot.txt
fs-btrfs.txt
systemd. txt

cimom. txt
crash.txt

cron.txt

dhcp.txt
fs-diskio.txt
dns.txt

docker. txt

drbd. txt

env. txt

etctxt

ha.txt

haproxy.txt

FHEASHTR
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Thik
HISTORY
IB
IMAN
ISCSI
LDAP
LIVEPATCH
LVM
MEM
MOD
MPIO
NET
NFS
NTP
NVME
0CFS2
OFILES
PRINT
PROC
SAR
SLERT

SLP

637

X#

shell history.txt
ib.txt
novell-iman.txt
fs-iscsi.txt
ldap.txt
kernel-livepatch.txt
lvm. txt
memory.txt
modules.txt
mpio.txt
network-*.txt
nfs.txt

ntp.txt

nvme. txt
ocfs2.txt
open-files.txt
print.txt
proc.txt

sar.txt

slert.txt

slp.txt
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Thik X#

SMT smt.txt

SMART fs-smartmon. txt

SMB samba. txt

SRAID fs-softraid.txt

SSH ssh.txt

SSSD sssd. txt

SYSCONFIG sysconfig.txt

SYSFS sysfs.txt

TRANSACTIONAL transactional-update.txt
TUNED tuned. txt

UDEV udev.txt

UFILES fs-files-additional.txt
up updates.txt

WEB web. txt

X X.txt

47.3 RERRIE 2K ARSZHFER]

B LA YaST &2 151ERe supportconfig ST HARFRAESEEATFHERRAES.
NREBFRS [AAHBEREZIFARNER, WEAFERI—MRSIER. EXE4A
8, B8NFE 47217 “CIERSBERES

BURRBIER 12345678901 fENARSZIERES N EAIFF. 1B 12345678901 BAE
FEE 47217 "CIERSIERES PRIENRSERES,
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B1247.1 : (E/ YAST RAZIFHIHERER

TERTERIZEE IEES Supportconfig 744, EERBEELH, BHR1EE

¥ 47237 B YaST bl supportconfig 1714”7 RS E 4 FRREFERFEETE

HEXR(ER. BXINA—SEMHIER Supportconfig FH4A9IRER, BEEWE 47237
“{FH YaST 832 supportconfig F44” o

1. B5) YaST HFTHAZHIEIR,
2. BE

3. TEHEXXHREGER, IBEME Supportconfig IFRYAIERTR, BB I HHIZE
o

4, YaST =BohHHF—1T L HRS 2R, ERRZRSR, BEEE 47227 “LHER ,
LU T fER] LUE AR IRLE _E#iARS5 28

Supportconfig EEIHEHE >

BEASEXFHE
[tmprYasT2-05763-Vp67ad| | KI(W)...

v| S tarball E{H| URL
EHEEF
|${SUSE_UPLOAD_NA_HTTP

#3(H) FL(R) EE{B) || FT—HN)

EE—F—iéﬁﬁzo
5. BEHEFEM.

B1247.2 . MBS ITRAZGHIIRRES

THEHEERRIZEELIEEA Supportconfig 744, BEKEE EH, BXMNA—PS4ER
F183 Supportconfig ZZAERYIREE, BB 47.2.3 7 [ YaST 8% supportconfig
rE2 =
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1. BB EEWIEZAIARSS 25
a. 2EARIALEBR, 1BEB1T:
> sudo supportconfig -ur 12345678901
b. WF&2 LHBR, BEAUTHL:
> sudo supportconfig -ar 12345678901
2. FEEBBMEZRS S
a. BITUATEH<:
> sudo supportconfig -r 12345678901

b. ¥ /var/log/scc_SR12345678901*tbz TFM4F N EHBIBNINEF— FTP
ARS588. EEAM MRS H[IVRTERENMNE. BXBE, FENE 472270
“EEHBIR .

3. ¥ TAR & EHEIRAT FTP BRSS B[R B RfE, ©=BoIMNEIERARSSIERTF,

474 DHARGER

OIS {ER supportconfig BIEMNARSKIRERAIMEEIRE, LAESELHLERERRR]

&, Ak, SUSE Linux Enterprise Server {#ft 7 —M&EM— M s ST TERTFHIT

Supportconfig Analysis (SCA), SCAZER—MIERERIRSB[BIF LR, SCATHE
(sca-server-report BHEIRMEN scatool) EFFIRIEIT, AMBLITHIT. X

N T EFRED TR B Z MRS 288 Supportconfig 714, #IAARSE 23O TE SCA IREHIBTT

scatool WYT{Fuh Ei#1T, AR5 e8 L RAEREMRIITERR,

teoh, ZIgEMGLSITLAERREFRIFENER, e DX~ mn

Supportconfig HitH, S MERNME—MZ, BFHIEAEHIRE 2 AT

Supportconfig 7714, #EILLL RPM BV iR,

BWAILURIES 47437 "FTRAEEXZINEL PRERA LB SER.
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474.1 SCA®mLITIH

SCA ST ARLEEERIfEA supportconfig X EIfEAAMITEN FREMNEES~ RN
RN R DRI BN ZTEBRIZE—) HTML IRERERDITER. EXx5fl, BS
WE 47.1 “SCATEERA HTMLIRE” .

Supportconfig Analysis Report

Server Information

Analysis Date: 14/25/2014 11:22

Archive File: Mvar/log/nts_barett-2_140425_1119.html|

Server Name:  barett-2 Hardware: Bochs

Distribution: SUSE Linux Enterprise Server 12 (x86_64) Service Pack: [+]

Hypervisor: KVM (QEMU Virtual CPU) Identity: Virtual Machine (QEMU Wirtual CPU)
Kernel Version: 3.12 14-1-default Supporiconfig Version: 3.0-18

| Conditions Evaluated as Critical

Category Message Solutions
Basic Health 2 Basic Health Message(s)
Basic Health SLE Kermnel Kemel Status -- Tainted: F O TID
Basic Health SLE System  Last system down was not clean on Mon Mar 24 17:37:04 2014 and 1 additional failure(s) TID TID1
S[E 2 SLE Message(s)

Conditions Evaluated as Warning

| Category Message Solutions |
| stEe 1 SLE Message(s) |

Conditions Evaluated as Recommended

Category Message Solutions
SLE 1 SLE Message(s)

Conditions Evaluated as Success

Category Message Solutions
Security 1 Security Message(s)
Security SLE AppArmor There are no AppArmor reject messages TID Doc
Basic Health 8 Basic Health Message(s)
Basic Health SLE Kernel Context switches per second observed 79 TID
Basic Health SLE Kernel Interrupts per second observed: 51 TID
Basic Health SLE CPU Utilization: 1.00%, Idle: 99 00% TID
Basic Health SLE Disk Mount on / has highest used space: 22% TID TID2
Basic Health SLE Kemel 2% CPU load within limits, CPUs: 1, Load Average: 0.02 &?k:g;ﬂh\a
Basic Health SLE Memory  Memory used 29% - Swapping No TID
Basic Health SLE Processes 0 Uninterruptible processes observed TID
Basic Health SLE Processes 0 Zombie processes obsemved TID

47.1: SCATEYERMAI HTML IR

scatool A< H sca-server-report RHFERME, FINBERTFTASLEZNHEFE, 1Lt
Gh, BIXFEE sca-patterns-base B4R, MUK#HE U TEHIERS~RIFERN sca-
patterns-* 4E: SEBELEH 5T scatool M EN ELENFmITAL,

L root AR B EHELES sudo H1T scatool &<, 7EIAA SCA TAR, BIUSDHILE
H supportconfig TAR 7, HE —FENLZTAERHSITHNEN. ZTAXRMEAES
Tab # 2 NEENR EITHI G, ERIUATEIMEFITENL LIETT supportconfig, EAMtitEN L
PITRER S o

THRMHT —LRFmS
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sudo scatool -s
JAA supportconfig, HEAMITEN EAERFEY Supportconfig Fi, BENES
Fr&Zr= mILECH) SCA DR HFERULIIEAB@,. BERETORERERN
HTML IRERIERR. 1ZIREIES NEI Supportconfig IFA4FRERIRI—B R+,

sudo scatool -s -o /opt/sca/reports/
5 sudo scatool -s M, E—HEFIETF, HTMLIRERKEAE -0 FEEKR.

sudo scatool -a PATH TO TARBALL OR DIR

IITIEER Supportconfig TFAEX M (KB IEER T HEBRARESER Supportconfig 7Z15HY
BR) o £mB HTML 3RER7EE Supportconfig 714 B REFEIE,

sudo scatool -a SLES SERVER.COMPANY.COM
54MERRARSS 28 SLES SERVER.COMPANY.COM 837 SSH i&E#E, HEZRSE EiET
supportconfig. Supportconfig FIEMERFEFIEAMITEN, HEZLHITI.
HREY HTML IRERFEBRIAR /var/log BRH. (SLES SERVER.COMPANY.COM
LR BI# Supportconfig 744)

sudo scatool -c
B5h scatool WRERFHIG. & - FRAEEUHEGS.

EXHEHMETFEE, 15517 sudo scatool -h HEM scatool FA T,

47.4.2 SCAIKEH

SNERITREMF A SCA I&E R D Supportconfig 1784, BEE—AIRSSE (SEBWL) E
7L/ SCA 8BRS 2. RS, FILAERZ SCA i&&RS 2, X kAHIETT SUSE Linux
Enterprise Server ¢ SUSE Linux Enterprise Desktop BIFF&E T EA_ER Supportconfig 744
BT, BRAFTER Supportconfig FAE_ EHEIIZERS S, FHTHITON. LIELHE
ERRRE, 7E MariaDB #iEER, SCA IKEEBERE D ITHIFTE Supportconfig Fi%, &q]
LIEZEMIZE Web REIREE SCAIRSE. HE, AILULZEBEIB TG HTML IRERIZHAE
MEERAF. BXFER, BBNFE 4742547 “EdBEFHFLE SCARSE"
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47.42.1 ZERZEN]

BB LITREREMNIZRE SCAKE, HERILAIRHEE, ZIBERTERA
P, FTEEIRANTESIREMIHKTN. BXESZER, BEEE 474227 “HAiFE
B 474237 "ZEAESE" PRIFEMREA.

SR M
e Web #1 LAMP &=

* Web MIFIAREEIR (GIUEMITENA BEIERILER) -

Q EE: FE root #X
FESRTHFEH LT root SHRIET.

312 47.3 . EFRAER FTP #{TLBMREE
WEHETRER, TREAAIRE, Ak, XFER cron Rl EIE L3
Supportconfig FEHIER, IFEEESFEAXMAEERIZEILE.

1. FERERENVITEN L, ERFEFSHATU TGS BREZEEFNRGER)

> sudo zypper install sca-appliance-* sca-patterns-* \
vsftpd yast2 yast2-ftp-server

> sudo systemctl enable apache2

> sudo systemctl start apache2

> sudo systemctl enable vsftpd

> sudo systemctl start vsftpd

> sudo yast ftp-server

2. 1£YaST FTP BRSZ237, EEFES M BRLEE > ATFERRAF £E > k> &, UE
2 /srv/ftp/upload,
3. HITUTH<:

> sudo systemctl enable mysql
> sudo systemctl start mysql

> sudo mysql secure installation

> sudo setup-sca -f
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mysql_secure_installation 3 & MariaDB root A<,

i 47.4 : £/ SCP/TMP #{T L=
XMIGEIRENFEEBERAN SSH OSHH#HITAIRE

1. AFRERENHTEN L, ER2EHS
2. ITUATFar<

> sudo zypper install sca-appliance-* sca-patterns-*
> sudo systemctl enable apache2

> sudo systemctl start apache2

> sudo sudo systemctl enable mysql

> sudo systemctl start mysql

> sudo mysql secure installation

> sudo setup-sca

47422 FoREM
Binf7 SCAIREMRSE, FERELUTRRFMF:
* FiB sca-appliance-* B#HE,

° sca-patterns-base 48, LI+, FEFHWEEERZILE DB Supportconfig
EHELBRETE~RIFERN sca-patterns-*

* Apache
* PHP
e MariaDB

° E& FTP AR5528 (RIik)

47423 ZEMERLE

G055 47.4.2.27 “FoRFEMT R, SCAIRESHMMRHEETEE TR, Fit, £RE
MigE SCA IRERS[/ZH1, FTEM—LEESTIE:
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I

. XF Apache #1 MariaDB, iE&% Web i LAMP LRI 4L,

. 1%& Apache 1 MariaDB, HEEFIEMIKE—TER FTP RS2 BXFAER, B

WE 428& “Apache HTTP BRS328” ME 43 &F “f2fH YaST iR & FTP ARS588” o

. ¥ Apache #1 MariaDB E2& A7E5| SR BEh:

> sudo systemctl enable apache2 mysql

. BEIXE RS

> sudo systemctl start apache2 mysql

, ERILMRIESAE 47.5 "L fIIDE SCAEE" RFRREMIZE SCA 1&&.

22 47.5 1 REMEIE SCAIRH

645

ZEXLERHESS, FILUER setup-sca Bkt SCA &&EFEAR MariaDB EE51R
EHIRERITELSNEE.

ERZM AT R E LU FIED, LUESE Supportconfig 7744 MIEHY B EEE SCA 1%
&

° scp

e EZFTPRE2E

. REIGEM SCA BAIRHE:

> sudo zypper install sca-appliance-* sca-patterns-base

. HE5h, IBEHXEE DRI Supportconfig SRR LRI AE, 40, WRERIF

1Rrh%4E T SUSE Linux Enterprise Server 12 #1 SUSE Linux Enterprise Server 15 RS
2%, 1JA%E sca-patterns-slel2 # sca-patterns-slel5 XFEMIHEE,

REFMEATARI:

> sudo zypper install sca-patterns-*

. BEXf SCAIREHITERRIRE, 15 setup-sca FIZ, MNEHARZBTEATEE

9NfE1RE Supportconfig 744 _E&F SCA ig & AR5 28
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o NRIEECETHEER /srv/ftp/upload BRMER FTP iRSE28, 1BES - &M
HITIRERIAR, ZRIRRE_LAIREERE:

> sudo setup-sca -f

Q iiE: ERHMBERMNFTPRSES
MR FTP RSVBEANBRAZE /srv/ftp/upload, BRIFEUTEE
X4, FEHIEAERMNER: /etc/sca/sdagent.conf #1 /etc/sca/

sdbroker.conf,
o TAEiET scp 3§ Supportconfig X1 E#iFI SCA REIRSE[M /tmp BR, BR
HEASHARIZILERA, 1ZRER LAITERIRE:

> sudo setup-sca

ZIGEMAERRIBENERGT—L0E, HEREMENANG. ESRRERARNO
< &g ER MariaDB BY MySQL root O<, UKATER SCA i&& Web R EHI Web
BFO%,

4, HAILER MariaDB root 1%, SCAI&FBFEAZO<$1EEE| MariaDB,

5. EX Web BFBIA%. ZOSKEN /srv/www/htdocs/sca/web-config.php,
HIGENAF scdiag WO, UG, EaIENERAAZNOL, B
WE 47425171 “Web FEBIOSL” o

ERRINTERZEINSES, FEeIUFAMER SCAIEHE, 1BEBNE 474247 “FH SCA L
%= o BR, BRIZER—EIED, FIINEN Web REMNOS, B SCAERENER, BEAE
MR, HEREBFHEE. BXAT, BBWNE 474257 “HENXSCAEE -

5 BUERP
mF SCAREMSBLNREOARSARES, Eit, BRRIFY SCAREMSRL
HISIE, BRI A RiBIE,

646 SCAIgE SLES 15 SP5



47.4.2.4 {FH SCAIEE

EAI LIS I AR Supportconfig ZFi4Fah L #H EI SCAI&E, rlU—FBEISEReIER
Supportconfig ZE#EH EE I SCA & &FRVIR(E, PILURAIE FTP 8¢ SCP R E#HFH, X F Xt
EHAR, BEEHETARIAGR SCA &SN URL, BiET FTP L3, FEHN SCAIRRILE—
B FTPERSES, BSNITIZ47.5 “LEMEE SCAIEE"

47.4.2.4.1 3§ supportconfig 7784 L #F| SCA i8&
* E6l# Supportconfig FiEHEL (BER) FTP L#:
> sudo supportconfig -U “ftp://SCA-APPLIANCE.COMPANY.COM/upload”
* B Supportconfig fFi4HiEd SCP L#i:
> sudo supportconfig -U “scp://SCA-APPLIANCE.COMPANY.COM/tmp”
RS ERNIETT SCA IRERIARSS2EH root AFPHA<,

o MREBFoh LH PR ZNMFE, BENENEMXXSH BEATF /var/log/
scc_*.tbz) EHIF SCAREPR, WFEIR, BERFIKFRSRH /tmp BRH /
srv/ftp/upload BR (YN SCAKERS[EET FTP) »

47.4.2.4.2 EESCARS
B ATEEEH 23 FF rT LAAIR] SCA & IRE R 5 | I BN EEE SCA KRS,
1. B5h Web 528+ HafR JavaScript #1 Cookie BEE A,

2. B\ SCARERIIREERSITIEA URL,

https://sca-appliance.company.com/sca

NRBEEEER, FEARREER.

3. AGRIERERANRTERNARZMOL,
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Supportconfig Analysis Report

Server Information

Analysis Date: 2014-05-01 05:35:21

Supportconfig Run Date: 2014-05-01 10:48:08
Supportconfig File: nis_skylark_140501_1047 thz

Server Hame:  skylark Hardware: Latitude E5400
Distribution:  SUSE Linux Enterprise Desktop 11 (<85_84) Service Pack: 2

Kernel Version: 3.0.101-0.7.17-defauit Supportconfig Version: 3.0-32

Analysis Overview

Patterns Evaluated: 318
ADnI\came(c Server: 16

Analysis Detail

Conditions Evaluated as Critical

Category
Security 7 Critical Securfy
SLE 1 Critical SLE

Solutions I

Conditions Evaluated as Warning

[ Category

Solutions

| Security 1 Warning Security

|__sLE 2 Warning SLE Message (s)

Conditions Evaluated as Recommended

=

Conditions Evaluated as Success

|
Solutions .

Category
Basic Heallh 1 Success Basic Health Message ()

Client: reportfull php v1.0.18 [11:1] (Report Generated by SCA Appliance)
47.2 . SCAISE4ERMAI HTML RS
BRE, PEEEERENIRSABEER.

BARREESRESEIIEHE .

SUSE Technical Support

EHETRBEER I, SUSE ANREFIMENXERSITH. FZINRRG S

FIBEFTARRYS R,

R Supportconfig iR SRR S =5 ERT HAInR,

RITE, FHEEPTARRYIA,

BEE SUSE FIiREE (https://www.suse.com/support/kb/ 2

A EIZERXIER, RERRXE ],

EEMBEMELENESER, URERALER R,

47425 HENX SCAILKHE

BREXED, HIREINAR

), UATHRS SCA ZRILHYIA]

UTFNWHERTUEEN Web RERIOS. EeX SCAEREHME. BREFRERAUNEERF

BB {38
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https://www.suse.com/support/kb/

47.4.2.5.1 Web REHNOS

SCA1&E Web REEREAAFBZNOLER. MIARAFRA scdiag, AIARO<LRA
linux (MNRKMEMBVIEE, BESWITIE 475 “LEMIE SCAIEE" ) . BRERRIA
OLERNRARENOL. EHEILUERBR o

312 47.6 : EXWEB REMNAFRAZXAOS
1. 7£ SCA & EIRSZS BN ARAITFHIE L root AR EHER.
2. TEiREEERH$TF /srv/www/htdocs/sca/web-config.phpo

3. IRIBEEEN $username 1 $password BIE,

4, REFEXMGFHIRH.

47.4.2.5.2 SCAERXIEH

FINERT, FiE sca-patterns-* BEEEH— root cron Rl REHEH, %

El I BMNIT sdagent-patterns BiZds, MizfANX =i51T zypper update sca-
patterns-*, ENRAEINESENIE SCAIREREFBMERNREFE. EFNFH SCA
RENERN, FET:

> sudo zypper update sca-*

ZRIANBER T, M SUSE Linux Enterprise 15 SP5 Bz ELEEH., WIREE, EAILL
BEHRERAES RMT RS 88, % sdagent-patterns i&fT zypper update sca-
patterns-* B, M HIRENEFNBERNEH. NRIZBETE RMT RSB L, KMZR
SN HEE,

iB12 47.7 1 B SCA BN BAER
1. 7 SCAREIRSSBHNARSKITFIE LU root BREMNER
2. EYRiE28PITFF /etc/sca/sdagent-patterns.conf,

3. R
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UPDATE_FROM_PATTERN_REP0=1
B

UPDATE FROM PATTERN REP0=0

4, REXMGHIBY. HENETEERMAENAEN.

47.4.2.5.3 7Fi4IETC

RATEDT Supportconfig ZFERFHIGHLERTEMETE MariaDB #iBER G, =M SCA I&F
PREFEXLFN, B2, WREHITER, TiHENHRY Supportconfig FHAHRIAR gES
EbIRSEA. FINBERT, MR TFRERRS,

312 47.8 | 7£ SCAREPBAFHEN
1. £ SCA IR ERSZS[BHNAZIEFIE LU root AR EMER.
2. EYR4E28PITFF /etc/sca/sdagent.conf,
3. Bm
ARCHIVE MODE=0
Bh

ARCHIVE MODE=1

4, RIEFEXFHIBRL. RN LTRERAENAEN.

BREHIERE, SCAIRESY Supportconfig X#H1#7FEI /var/log/archives/saved B
R, MAEEBIER,

47.4.2.5.4 BIEBEFHRHFLIE SCAIRS

SCA & FIET BB F I K IXFr O B9E 1 Supportconfig B9 HTML IREXH. ERINERT
B RizIhee. BRZEERE, ErLEXERIRSEAXFINEFHiEHTIR, EX LR
HRIEDEFPIRSIHELS! (STATUS NOTIFY LEVEL ),
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STATUS NOTIFY LEVEL BYTT&E(E

$STATUS_OFF
(EE%X HTML IRETHEE,

SSTATUS_CRITICAL
R&RZEES “KE” KSR SCA RS,

$STATUS_WARNING
NEZEBE “BE = “XE KESH SCARS,

$STATUS_RECOMMEND
RRZEES B « "EE ; KB RESHI SCA kS,

$STATUS_SUCCESS
ﬁ%@% “}ﬁIjJ” . “Eiy” . “ﬁglgt:'t” ﬁ “*%L” 4*%:\5’\] SCA ?E%o

iI1247.9 : 79 SCA IR EECE BFHR @A
1. 7£ SCAREIRSSEBNARSITHI G LU root ARENER.
2. EYR4E28PITFF /etc/sca/sdagent.conf,

3. #2 STATUS NOTIFY LEVEL I, iZINEAINIRE N $STATUS OFF (ZZAREBFHEHE
&) o

4, BESFEFHMEE, 1518 $STATUS_OFF BN EHMHAEM B FHIEFIREIIRESH
BHIR5, Bla0:

STATUS NOTIFY LEVEL=$STATUS SUCCESS
BXEMER, BEBMSTATUS NOTIFY LEVEL FYATEE(E,
5. EXEBRELETNNEHATIZR:
a. 2 EMAIL REPORT='root' I,

b. ¥ root BMANEMHELIX SCAIRSHIEFERAFHIULTIR, B EBFHERFFH UL
TR IPR. FI0:

EMAIL REPORT='tux@my.company.com wilber@your.company.com'
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6. REXMAHIBRY, HENLEERIMENAENR. UEEMBIFFE SCA IREERRHET B
FHERFF R IXEFERE R,

47.42.6 &HIPMELURE
EEMHFIETENE SCA RS MariaDB HUBEE, EKINTFFIAMEA scadb <. scadb F

448 sca-appliance-broker #2fi,
B2 47.10 | SRHUERE
1. 751517 SCA IREMNARS BN ARLITHIE LU root AFREHER.
2. BIHITU T TRIEEE T HIFER:
# scadb maint
3. AU TR BEIENEIZ:
# scadb backup
BIRBRTEE TAR 7744 sca-backup-*sql.gz &,

4, MREEEFERRCIBBIEEALRBCHR (BRE 47437 "AREEXNDIE
), MZEEEMDLUTEE:

# sdpdb backup

ARG RTFEI TAR 7744 sdp-backup-*sql.gz H,
5. BUTHIEEHE5S— a1t BN SN ERE:
* sca-backup-*sql.gz
e sdp-backup-*sql.gz

e /usr/lib/sca/patterns/local ((REZELIZEENXERNARTESHIIZE
)

6. FERLI TS EMBUE SCAIRE!
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# scadb reset agents

B2 47.11 . REEEE
EETHMMELIEE, B TERIR(E:

1. 7£i517 SCA KBRS B RSHITHI G Ll root AR E0MER.

2. ¥R sca-backup-*sql.gz # sdp-backup-*sql.gz TAR 7F4EHZ] SCA &
#HRS 2R,

3. BRREEXN, /&7

# gzip -d *-backup-*sql.gz
4. ERFIBSNEURE, 1FHIT:
# scadb import sca-backup-*sql
5. MREEEFEARACIZMEEZECHER, NEBEIUTHSISAUTHIE:

# sdpdb import sdp-backup-*sql

6. NMREBEEFEHAEEXER, WEEERTFHMHEIEME /usr/lib/sca/patterns/

local,
7. AU Ta<ERBUE SCAIRE:
# scadb reset agents

8. EALI T oL EMBUEEFRIRIVRIR:

# sdagent-patterns -u

4743 HEREBEXDIIRT

SCA REMEMT T — BB LIME (SCAERERERE) , FLEFALZECHNBEENX
B, BRXTREAREESHEE. EFEXERERXTAT Supportconfig imidiE, FER
H{R7%FEl /usr/lib/sca/patterns/local #HEERIHIT. 7AfS, SCAIREFM SCAT
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BRI EADIRE —E5BI%T Supportconfig FRAIEITXEE A E XER, BXAe!
2 () BorERNRNERIREE, B8 Rhttps://www.suse.com/c/blog/sca-pattern-

development/ a,

47.5 EREHEIRERER

ELE&H1ER, supportconfig AuIFH, Fid, ErILIfEA save_y2logs M YaST W&H
EXH, ZBTRTE /tmp BERTRIE— . tar.xz Ft
NRELRFZIEZNREAMBINER, EFAILUET linuxre SIEZHNBEEXHERE

Bo. linuxrc B—MZ YaST BhZrliEiThY/ <. ZBEXHATF /var/log/

linuxrc.log.

O == EOEXHECRERATRAR
ASXHEREIREFEA, EEERBIFNAFTINFRTH, HREEFNEEITH,
BEBREFLERSEX M.

47.6 RIZIRIRZFF

HFEAPIIRERSE, —NEENERMEBERENHESENIIFRT . RAZIEREEM
( 428" ) SRIERFAZEIXRBEREYINEESS, SUSE Linux Enterprise PRE N AZIE
REE— supported #7E, ZInEAERUT=ME:

° “yes” , #ETF supported
e “external” , #HHTF supported
e (=B, XKE) , BHTF unsupported
BI LU T 5IUR
o RIAMBERT, 23 BREMFFNAZNFIEERESIRICA unsupported,
o SUSE ATEINEIFMIRAZIEIR U KA SUSE SolidDriver Program IR{EAIAIZIE

REMRIEN “external” o
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° MNRKIZE supported 178, BHURRERITRIZAZ. RAFZEITRIINZ,
AR AIZAZRFENT FZIMNY RPM BR4 62 (kernel-FLAVOR-extra) A, ZHfF
‘XA BF SUSE Linux Enterprise Desktop #1 SUSE Linux Enterprise Workstation
Extension. ZRINIER (FLAVOR=default|xen|..) F, FREHXLERZ, LI, RE

BEOASRUXERTIFER, #H kernel-FLAVOR-extra BMFE RSB ETE
SUSE Linux Enterprise i#{&/,

° RRIRIES Linux RIZIF Rl R B RIF e EINIZIER U 25 R NZ. BXF4HAE
B, 18 /usr/src/linux/Documentation/sysctl/kernel.txt 1 /proc/
sys/kernel/tainted BURZS

47.6.1 HAE=

e Linux A%#%: 7 SUSE Linux Enterprise 15SP5 £, /proc/sys/kernel/
unsupported BIEZIAN 2 (do not warn in syslog when loading
unsupported modules), ELEREFMELREGFNALD, HWFERILEIAME, BX

BEZER, 1580 /usr/src/linux/Documentation/sysctl/kernel. txt,

° modprobe : AFHERRKFBIMANIEFIZIRAN modprobe LAREFMENMGE
supported fREME, WMRZEN “yes” T “external” , MESEHIZIER, TNFR
=, BXRINABZIITANEER, BBIE 47627 “FRAZFIER

Q ixE: i

SUSE —fg R #5iEd modprobe -r EFR1FEIELR,

47.6.2 (FRAARZIFIURER

BATENXFFENRER, EAFERATHRFERITFIRR, Fla0, AT WA
AXEN, HEBNRECEGHEERETMEE,
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o BEEZLMERR, 1548 /1ib/modprobe.d/10-unsupported-modules.conf

E%3) /etc/modprobe.d/10-unsupported-modules.conf, HiETE

allow unsupported modules HYEM 0 BXH 1. BEAREERESRIE /1ib/
modprobe.d/10-unsupported-modules.conf, suse-module-tools #HEtEE
REHNHSBEFIEEN.

R initrd PEE— N AZFHIRR, HI2EETT dracut - f REH initrd,

MR ABERNEHEIR—R, B --allow-unsupported-modules #EIS
modprobe &&FEAH. BXFMESR, 1SN /lib/modprobe.d/10-unsupported-
modules.conf FEERFELUN modprobe FAHTI,

EREEHAE], L@ IRMIEF EFHMERMAZRIRR, X ERIRHXLERR,
B15|SE RPN IS Z ERFIRHAZIFIIRR, BFERARZGESITIAT oem-
modules . ZEMHIIEM suse-module-tools MEGEERY, ARG ERIZITE
TAINT NO SUPPORT (/proc/sys/kernel/tainted), MIRAZESHR, BEEA
allow unsupported modules. XAILARAIEARZIFMIIRIRIEREMRFFES %
Ko MNRLLEHAEGHERAZRFIRIR, FHEREREMIFHRIAZGELITIED (oem-
modules=1), MEKIATHMEBELERZIFHIER,

BiIEE, BHMBITAXFFHRIRE FE SUSE AFHZARZMEBE N R

477 EBZER

656

man supportconfig — supportconfig FAfvi,

man supportconfig.conf — Supportconfig Bt & 4B F A T,
man scatool — scatool FHiTT,

man scadb — scadb FAATI,

man setup-sca — setup-sca FAATi,
https://mariadb.com/kb/en/ # — MariaDB X#4,

http://httpd.apache.org/docs/ 2 M 55 42 & “Apache HTTP fR5328° — B X Apache
Web ARS5 280915,
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http://httpd.apache.org/docs/

° 543E “EMAYaSTIRE FTP R332 — BAXRUMAIRE FTP RS 2/AINH,

e https://www.suse.com/c/blog/sca-pattern-development/ 2 — B xfAIEE (FO
iR) EECH SCA AR A,

¢ https://www.suse.com/c/blog/basic-server-health-check-supportconfig/ # — f&F8
Supportconfig IR ARRS SFRBRE,

e https://community.microfocus.com/img/gw/groupwise/w/groupwise/34308/create-

your-own-supportconfig-plugin # — €18 28 Supportconfig f&ft.

e https://www.suse.com/c/blog/creating-a-central-supportconfig-repository/ # — 8ll3#
fty Supportconfig &7,

657 BEER SLES 15 SP5


https://www.suse.com/c/blog/sca-pattern-development/
https://www.suse.com/c/blog/basic-server-health-check-supportconfig/
https://community.microfocus.com/img/gw/groupwise/w/groupwise/34308/create-your-own-supportconfig-plugin
https://community.microfocus.com/img/gw/groupwise/w/groupwise/34308/create-your-own-supportconfig-plugin
https://www.suse.com/c/blog/creating-a-central-supportconfig-repository/

48 =Dl E AR5

AERER—RIIFTREA LN R EBRTT Z. BMEEHNERFARGHTITEXE, WATse
B R IBARMBE R AR (AR R IERIIR By 75 7R R o

48.1 EFMUERER

Linux RAIFMAMIRESH. BENARALREREN, TUEE/MIBE. —f&ms, Ef]
KZEEBE Linux RAMIMERE, B—%R25 SUSE Linux Enterprise Server R4HExHH
To ZHEEXHEILA YaST (101> EmHE) B,

R YaST Al LAREZRIFIAFTR AT BE RAE B, FREM > 25, AREFREER, S
B EEHWESE, REMMEENZIHEK,

RUNRERENBAEXXHNTIR, HNEHEHARBRRA, 98 ~ NRERTEAFNE
BRo

#£48.1 . HEXH

BEX G iR
~/ .xsession-errors KRB EHRETHRENBREFIES.
/var/log/apparmor/ 3RE AppArmor WHEXH, #HAERIFES

W (LMW IERE) -

/var/log/audit/audit.log REFITHNBEEXY, BREBENRFENNX
. BERFEBENEEAR, HIBERSARE
. BXEMEER, BEEN (LaflEfvis

Y o
/var/log/mail.* REHHRARER,
/var/log/NetworkManager kB NetworkManager B9 B & X483 4
RIS AT
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BEX

/var/log/samba/

/var/log/warn

/var/log/wtmp

/var/log/Xorg.*.log

/var/log/YaST2/

/var/log/zypper.log

A

85 Samba G EREFIKHASHEENE
Fo

FRERBRZS RARRETIFIEFIER
N EE HEERA.

BRI BEISIERNAR ERICRAI
X, AJLUERA last KEE,

B X Window 24H&MEsnIz1TH B
S, EERKME X BEiY, ZBAERE
Ao

BE YaST #ERHLRNB R

Zypper BIREX S

bR T BEXHSS, ERHBENEEREXTFEITFNRANERS. 850 % 48.2: /proc XA

SKNRFER

®48.2: /proc XHRANRAKER
XfF

/proc/cpuinfo

/proc/dma

/proc/interrupts

/proc/iomem

/proc/ioports

/proc/meminfo

659

A

BENERES, SELESEEE. FIER.
B SHNERE,

R RHRIERRY DMA @IE.
BRIETEERRRE EERRETIE,
BRI/0 N/fHH) REFRES.
ERYIEFEERA 1/0 IwH,

ERRFRE.
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X A

/proc/modules EREMER,
/proc/mounts ERHEEEHNEE.
/proc/partitions ETFEEENSX,
/proc/version EREFTH Linux ks,

bR /proc XH&RSIN, Linux AZIRENET sysfs &R (RAEFERXHRS) SHER.
BIRRERTR T RN R REBEURXFR. BX sysfs NESER, BENE 295 " EH
udev HITEAISAZIZEEE" B udev BT, £ 48385 /sys TRELERII K.

®48.3: /sys XHFRFENRLKER

X Ll

/sys/block BERFHPLAUMNESMUSENTFER, BF
LB ERIIGE,

/sys/bus AEEMIERLLENFER,

/sys/class BEAESHIERIEE (WER. MK 760
M) NFER

/sys/device BELBIGER RGN,

Linux B T JITATFREDTANBANIR, F2L (RADIANGEER) ,$28 "%
BIKRAREF WERERZDHPERNREZENTIA,
UTEENENMEREU—MER RN L, FR-MRAR, REZNERSGZE.
BRARFAEENSE, UANHEHMEIGEERXIERIZIXSIA.

48.2 3|FIrlA

5|1 RAZIERRNELERSISHHIMNER (FaEs|SEFHHEMNERRER) -
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48.2.1 GRUB 2 5|FMEHIZFLEEE

NREHIZITIER, WAJgeRMT5ISIMEIEF EBRIRMAE Linux TEEHEN LB, EX
MIERT, FEEBESISMEAREF. Ait, BFERE 48527 "EHEMIERS" FFRBR
KRR, ARWRIES 485247 "EXAIEMZES|SIEGER" PRYRBRERE,

S5, ERLEUTAXNERRERSGKEESIRNHRER. MZEEARSIRITEN. E5I%
REF, EREZ > 5T Linux 255, ERARIANRNZETERE S BERENZAENAZNEE.
RA51RE, BohYaST HUHRE| AR50 > 5| SNHEF. WMRBA T HEASISHEEAESS

LTI, ARBREHE. tZBIEEREERFN5ISMAIRET, HERERRNGIF
NEER-

HSFEH BT A5 SRR RIS BIOS AAX !

BIOS i &
CESEREMAX BIOS IRE, WNREZATRY BIOS IRERIXAFIEE LSS, GRUB 2 AJaE
LA BER B

BIOS 3| S
BREENARLS ISIRFPEEEASEE, NRKEAEEEN, BIERAEHTE, 71
HiR) PR R E R B AT BETS 45| S

48.2.2 ETEIRES

MRITENEER SR, BRELESISHANBFREREESS, iR eIsEHERIAN systemd
BAREIEL X Window RARECE £, BHEHFIN systemd FAIABAR, 1EiE1T68< sudo
systemctl get-default., WNIRIR[EIMEN not graphical.target, FE{TH< sudo
systemctl isolate graphical.target., MIREFEREFREREM, BEFZHEB
YaST» &%t RS8R, AEBRINASGEIMEBENEL AR, G, RARIZEERS| S
NEFERRER.

NREMEE I SHEVIRIIEFT BN, BRERERHNIER, NWREARGEEENKEES X
Window B H§ BHRE B HRIF. & /var/log/Xorg.*.log RMAEXHE, UTHE

X RS B=IHBEIIAHNIFAES. MRREZBHHAEALEREIR, AIRSERSKAESE
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]E;i%Elflﬁ%: u\E.“'/(ﬁﬁH F'F'/% journalctl ﬁiﬁ_ﬁ;— II_:\ (ﬁ;&ﬁémﬁz ) 1ﬁ 2]- =1
“Journalctl: & systemd HE" ) » WMRXLLHFIREBIEHN)ELE X RS 3PIEE
, IEKEM'QJ—.ELthlﬂLﬁO ?D%.ﬁ%éf‘%%/i}iﬁﬂ, ]ﬁ%r’ééﬁg.ﬂ/%ﬁo

48.2.3 FEHEH Btrfs RO X

MR btrfs ROXBEHF, BEEIRXTIEDR:
e A -0 recovery EEHIZH X,

o NRAEFER, BEEERS X LiE1T btrfs-zero-log,

48.2.4 sEHINERDX

NRIBD XIKIRIT, BESISHRTFTASER forcefsck S8 XESREM - (force) fFiE

4 fsck %,

48.2.5 BERXMUUBRA5IS

HEN MR EATAERRES ISR EABRIZIREN, 5ISARBREK. BIRUTIE
BUEMEIN#Ze 1T, KEAERAMERIILE:

systemd.device wants unit=off systemd.mask=swap.target

BRI AR H AR RSS!

systemd.mask=dev-sdal.swap

48.2.6 GRUB2ENGIE A% LES|FNKK

1R GRUB 2 72 & 5| SHAE)IRK, B2 BIOS HRY Fast Boot &€&,
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48.3 & 3K|A]EA

ERPAZEITENRAS ST FESRERIERAH, HELETAFARNOL,
HERARRTHAFRRNOS, BRTHRE (TEEHEFEE. AEHBRIZI THLT
F) o

48.3.1 BUHIAFPZMOSHEGTKN

MRAGEENERAMNESMIIENE RIS, BEHTRERATEZIMNAHEENRSE LG
RIER, BEMLLLET, IEEAE—FMAFRN root ARMHEEREIXEITE
Mo UTEIHBHEMNEITRIFATEEBLIEERIELRE:

o MBLIMEE, BRUILRMHA—TIHEE, BEEIE 4847 “WERE .

° DNS ESHBIFEIEA (XfES GNOME NEER, HERATEAL RS K HEILIE
HIER) o MRIBXMER, WRMAHBENIHEHRIEMMNERFEZRIEKE, B
KiZEBRFAES, BERE 4847 "WERE" o

o MK RGECE NER Kerberos, NRGHIAMATES Kerberos AkS52:0T 8] Z BV ER
A REBIY T RERAE (BEN300%) o MR NTP (WEEEINIY) RIEHMEIER,
E A NTP ARSS23NE2(EA, M Kerberos BMRIIERABIIE, HNZBHIIEMRH
FEANENERNHED .

FREBA

° REMNSMIEEERIER. 1BXEXE PAM BEEEXAHITREURERS
20 (LeM=zL

BRI HFEIR. BX PAM WEMERESMEXEEXHNIEEL, 15
) , %28 B PAM #ITEMEIE"

o ENXEMEN. BXEZEFIMFMER, BBNE 48337 "EFEMENENX K
M o

TG RSNBMBRBFIBRER T, BRGERRRARESISERAPAIAEERKE, A
EBERSISERELAAHERER, B3|FERAR A, BRITUTIEE:

1. EfBEDIARS. WEKEINSITES, HPER—TRT.

2. % Esc RUBEIFR, H4EI GRUB 2 BEFXAHIHE,
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3. #& B # A\ GRUB?2 #riE23.
4, FEESARSHERITRRMUATSH:

systemd.unit=rescue.target

5. ¥ F1e
6. BN root WEFPR50%,
7. HITHEN—IIER.

8. 1Em<1THiAN systemctl isolate graphical.target, LIGISHANTEHNZH
PHRIMEEL,

48.3.2 BAMHIAFPRZMOLSHIEIZER
XEFENALARREBINENE, BhErsRENESERNE. EREMAHSHE
EiSR, BATEREMAANAFEENSHIE, TREANESHIIE,
A P B ER AR NPT B L TR AL

© AFETEEMAT RO,

© AP EAREREXHNEERERTFRRE E

* XWindow R4 R RETTAWIELLSERF, LHEAREDR Linux RITEMRZAT, %A
FREBRERAFTEM Linux RITEHRIER T

EREIAMERKMHIRE, BHRITINTRE:

1. AZEHFHBENSHRIENG 28, BRERAFFMCHOSESER. MRAFIZETO
<, BEA YaST AP EE” RIRELHEHOS, IR caps Lock §#, WIRFEFFHD,

2. I root B9&EF, HEMA journalctl -e BERFKRE, HHHERIIEM PAM
HIFHER.

3. ZEMERIEER (A crl-at-F1 ) . MRKINT, WEFEREPAM £, FAF
UEZITEN ESHEIEAR. Sidtit5 X Window £%:5} GNOME £ E#E XAV
. BXFMER, BEEME 48347 “GNOME £EAF”
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4, MIRABFAEERIEEM Linux =RFAER, BB ZAREBRHH Xauthority
XEMBR. FEREFISER (B et -aw-f ) , ARLZBAFHNEHIET
rm .Xauthority . X#RZe]LUEBRZEF B X SHRIER#, AEBAXEXERE
Fo

5. IRFEBATFREXGHRAMITERR, HEWNE 48347 “GNOME £EAFE” o
TEIIE T ERENTTEN L3S E AP #ITHNS S IER] e WA E RIRER:
° APAIEEMIAN T HIRRIO<,

* ARRFETIHENNAMS HIEX S, BRNMNES HIIERSHBRM T ZAF
2, MM,

° TEHREE, EEMIFHAFAA. ZERARLATERIPRSHATILZI T AT RIARSS
25 Lo

* AR ZENEREI S HIIERFFRIZAE EWo
o HEHNETFREMREENLT ENE, MARENEREIZEN.
o HBRHLE BB EZAAEENSHIRIERS 2 E RRSE.

* XWindow R4 R RETTAWIELLERF, LHEAEREIR Linux RITEMRZAT, %A
FREBRERAFTEM Linux ZITEHRIER T

BEINE S ORI REFNERER, BHITUTIE:
1. ARRFRBENEHRIENG 28, BRERAMCHNOSE S ER.

2. BETENAESHIIENBAME RRSSE, ARFEITEVNEERETRASEMITEN
ERE®Ef.

3. MEZAFRNARZINOCTEEMHEN LEEEN, UHREFEZAFANSHIEIEEE
BEBIE#HD %,

4, HEHMAR RS UERIZHEITEN. MREMAPAUESRER, 5 root AL
BRHVE, BERHMER journalctl -e>XHHNERFHE, HEISERZIHENT
AUBSEIELIE, PASSHARE PAM BEER T IEAIHEIRER.
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5. ZEMITHIEER (R cerl At -F1 ) , SIERKIH, NRBRERFEERTH
PAM S B RARSS85 £, EARTUEZITEN LRIEAF, SidkE5S X Window &4
gy GNOME £EEXHE M@, EXFMER, BEEIE 48347 “GNOME ZEE|A

=S 2)
Ljﬁ o

6. MMRAFPNEBERWHEM Linux =@PRER, B ZAFREERHH Xauthority
XHBR. EREHIEER (@Y carl-aw-f1 ) , ARLLZAFRNERIET
rm .Xauthority. X#E#EMNIZPILUERRZEF X BMEIER#, AEEXE2XERE
Fo

7. MRKERFEEXHRAMEERE, FENE 48347 “GNOME £KEAEE" .

48.3.3 BEREMEBHEDXKK

MNFEHETENZNERMNENES X, NRTEZERIEHEENITEN, RERERE
A XA

£5196, FERABTOSKEINMEN DX, MIRTFTHANE, 5|SHESS:, BRESK
BT

ERPERMNESX, BN TERE:

1. % cerl - At - F1 REINXAIEFI &

2. UL root AFBREF

w

. BUT T BRERRRIHE:

# systemctl restart home.mount

H

. WNERETTOL LRSI ZER 73 X

5. A au-F BEXAEG EHREIERES.

6. MEER.
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48.3.4 GNOME £mEE|n)&A

YNR1EEEI GNOME KEHIFIE, AILER/IMA AN TARENELKRERRH#ITER. TH
FrR G ER M T IE S MR GNOME KRERNRZ2IED,

id72 48.1 . GNOME %=

1. 35 YaST HYNHREIZ 2 A,

2. TR FAEEINIEEHBEE N,

3. IHEWAEFE, ARBEHTEUSIENRBR.

4. FHALTARSMHER. XRAEIRME—2HH GNOME IR,

5. BIBEFKF® ~/.local/ M ~/.config/ BERFMENFEREFIEFHAF KA
EIVA=E S
BRERIREZE, FHEAUFAREMNBERER, UKNE GNOME B2ERHEEIE.

6. E8 t—¥, HEF#XFIKRF GNOME NECEX -

7. NBARPBMER, #ARERNENEEXHBIEMUE, FHEAUBBREHBRE
Fo

8. MIFFZAIEIZRIA

48.4 &3 [A]ER

RGITZ AR e S MR, BMEMBERAREXF. flil, RATARITRRERAIEE
RRAMNZERE, AT TA—MERRZITR, ERILUERERMETMFMEEIRMLR)R
AR E

T2 48.2 : WMARAIMILE R

FIREITENBIMSERN, FRITIM N EE:

1. MIREABIRUKRMER, BELOEET. BERENMEBLEEERBNITENMEER
B (WELETF) o UANMEERZLNERITEEN 280EE.
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INRERRN, BRENAENITENLERSER. MRESE, WAEEMRIET %
B, SNREHIMKIREPEELRIIN, ENEAIEEHRE,

. MREANRTLERE, BFRERSISHMHBENZEILE LA, MRLH, BHKAR

TLEMENEE S,

. SERNEBEANEEBENNER, BRIRNEZEMNAIRS. WEIRETFFRHEHFIEWN

BARSSSRAVMALE R . TEAERZAY YaST IEIRPAERXERES, HERREHNRREES,
TEVIL TIRE TP RV HBIMAEARSS 28 R HARSS FR BT AT R4 H IMBIER.

DNS (&#RBRs3)
BRSSP R EMEREF LA EFIMEET. MR BV TE—
WMEARS 22 H TR DIIE, MXLRSZSB[BHTIMERRAMIAEXE, WAFRE
ERREERER. METHPHNBMRSEENITEVELE “B2)” FItBETREE

’iEo

NTP (B3iEIBRS3)
NTP ARSZ & LS R RT AT BES 22MR Kerberos B I0IEM X BRSZ 2RTHAE,

NFS (Zf$BRS3)
WNREAIN BIEFFAENESIEFMEE NFS ZEHB R, I—BIiRZE IS E S
iR, MARFELEENRHIERET. RIFNERE, NRHETF NFS RSB ELEEKR
PESEHAIEE .gconf FERMNAFREER, WZAFNNMARBEERFLE
F21ER,

Samba (X¥BR33)
MREMN AR EENIIEEEEEHIERN Samba RSB[R LWENBRH, BF
£ BN IE BT,

NIS (APER)
YRR SUSE Linux Enterprise Server A RFEHER NIS IRSZ 2310 EAF 1
B, BRI EERILITEN.

LDAP (AP EIE)
AR EHY SUSE Linux Enterprise Server RAKFHIEHIERY LDAP fRZ 28R K
1, BPRBEEERIITEN.
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Kerberos (H{#3&iF)
BHIIETE#TT, BEEEFREMITEN.

CUPS (FI4R4TEN)
P TE$TEN,

4. FNBEMLIRSBEE EEETHALHNERERTAERILER:

(1) EE' R4
EANANERSBERERTERENNERSSE/ZEFPMIEE, NFRERNERRE
EEIo RigARSBNE P inilER—FMWIKE, TREMIMIEH,

a. f£/ ping IP ADDRESS/HOSTNAME (FERRSZZZMIENBDN IP #ALEIR) FieE
BERS[/ESIETIETIT, BHREBMMBIELIAR, WMRLIHLHY, RAEMRE
BHNENZEERET, HEMENBTRSAICE ER.

SN ping apSL, FBTERHE destination host unreachable, NME
BN AATIPENRSSRIERILEHE ST . MB—BITEVIETIT ping IP
address 8% YOUR HOSTNAME , EBEEEAERENARSR. NRTUMEMITE
MIARIERITEN, NREAZARS B/ REITHRERRE.,

INR ping KM EIRE] unknown host, MFRRBMIRSKREHEEXFERN
FNBREH, EXZAFHITH—PIRE, BB E 4.b, 1R ping 521
SALRIG, AT REPN-R R (EFAED B S MR 1F R HE,

b. 15FA host HOSTNAME RIEEZIXEIZNIRSZFINEN R S IERMEILIFEN
IP ik, RZINR. MIRILESIREITZENA IP#isE, NZFRRSEEERIE
1To 30 host KRN, BREEEN LB S ZIFRAMUARITEXBINEEE
X1

/var/run/netconfig/resolv.conf
ISt F T30 MR E R R FRAR S 28 B # 1T IRER. ER= /run/netconfig/
resolv.conf BYFFSHE, YaST 5 DHCP BE = BohxEH#ITIHE, 15
RUE R TE, FERENMEthutANES &R ERTIR:
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search FULLY QUALIFIED DOMAIN NAME
nameserver IPADDRESS OF NAMESERVER

XX HRETUEE S R2MARS ML, BRAEPMNEDE — M EEBIE
BENRMBIERBZEEN. NRFE, B YaSTH “MKRIRE” &R
( “EM#/DNS” EBIR) FEUH
INREHIMLZEEZIEL DHCP A IERY, JE7E YaSTH “WRKIRE” 1HIR
( “FE#R/DNS” EBR) FiksFEd DHCPIREEE (AIst B EO
2RFRE, WAIUEMEORE) M@ DHCP EME MRS S8 EETIE,
ISt 1F DHCP B EN B M B MARSS(E S

/etc/nsswitch.conf
X H SR Linux BRI ERBTIRSZER. ENERA:

hosts: files dns
networks: files dns

dns BUEHARIDH, BE&HIF Linux ZEAIMIBIRRSS. BEXLETRZE
YaST Bz EIERY, ERIFEEMICE,

NREN EMFRBEREXFEYER, BLRAREERNE DNS iRSFECE,
UHENXEEEEERM. BXDNSHIFARER, BERE39E "HE R
917 o WNREWE AL DNS BRS5250Y DNS ECEIEMTIR, BRSO T ML
MM ENVECE,

c. MRARTESMEIRSSWELIERE, HECHRT BMARSS HILRERIATEE, T

ENEM-RIVECE,
f ip addr show NETWORK DEVICE ¥R EIIRE ST EEHAELE.
REEHERE TR (/MASK) B inet address. IR IP ik B IREEIRE,

PILE IR RER D —11L, REEHNBEETAER. NELE, WERSSHELHT
ZIE,
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d. NEBZIRIRSIMEE AL BIERBEIETEIETT, (BRLLIMNIMEIEZEIAKETE]
By Eek, F#EA traceroute FULLY QUALIFIED DOMAIN NAME #p<
(L root B4H1T) RIBERXLIERAFETWMLERE, HSETIHE—ER
MERNHTENE R EERFESSNFENX (BkEX) . EPFIHTESMNR=9m
RZBYiE AR L ER S22 B BT AR, iB%F traceroute # ping £ & LU ESER A FH

BREER,

HE T HESENRRE, MAUBTRR RDFEEEESHNSEL) , HHFNER
SEERENAR, UEEEMEERSHEELENRT.

48.4.1 NetworkManager [A]&H

NRMLEIZBRR, FRT1E 48.2 “WHRAGIMLE R PETRGENEREL.
& NetworkManager H LAF R, BRITUTEE, DEREMEXMYAEFRIXH
NetworkManager KW REERILEE:

1. Bl root AR SMITANREHER,
2. =35 NetworkManager:
> sudo systemctl restart NetworkManager

3. UE@BAF ST —IME, 5130 http://www.opensuse.org 2, BERE A LUERE,

4, W& /var/log/NetworkManager 75 % NetworkManager RREHEA(E o

BX NetworkManager WEZER, BEEFE 31 & (£ NetworkManager” o

48.5 IR

HIRRFERIETICHT BN ESREBIERSS, B—_ER, RS ENIEERITFFHERSR
FEME, XEFRTREENXBEIEAITED, UELRBERFLIHERREHERN

AY
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48.5.1 BIEHXME

BERNEFENBINOREEBERENITEM. LinuxMi®FT dd TR, ZTAATAFEIREEERN
BRI, 5 gzip —EEARITATIE,

B2 48.3 1 HHNMSER
1. KX root AR &4 ERNIMN=.
2. EFRISE. BIEHEXMT /dev/sda (#RIEA SOURCE) o

3. HREEREHREFMEERL (FRicA BACKUP _PATH) . EFRESERIRIZEER. R
A& SIRM /dev/sda BIE&ED, NBREXHRSEMERE /dev/sda To

4, BT T e <RI EGIR& 1
# dd if=/dev/SOURCE | gzip > /BACKUP PATH/image.gz
5. AU T mEREER !

# gzip -dc /BACKUP PATH/image.gz | dd of=/dev/SOURCE

MRIAFEMENPK, B/ SOURCE SAUFFEMAMNHND X, EXMERT, BREXHE
MM FR—ERE ERER DX H,

48.5.2 ERAYIERSE

BEEZMERRERAATIEEERBINIET. RARRBERXGRARF. BEXHRIFR
SISMBEFRERTERE NNER,

AT FEEYEERAX LR, SUSE Linux Enterprise Server {287 —E &/ LIS | SHRIE RS
ZRERAR—NNE Linux RF, AIUEHE— RAM B FH LU root X RFNFERIER,
BIEET LA MSMERIA R Linux 57X, ERZBIERS, aUMESERARKREA—EENS
[

o BIEFERSEEMNEEX M
o WEXMHRSHRREN BB MIEEHIZ.
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* jfia] “BEX root” HIETHERERS,
c B, BEMEHRLESISNHEZEFEE.
° NEEFIRNIZEREHIEF AR BAKIE.,

o M parted SR IPE DX K/ TE GNU Parted Mk http://www.gnu.org/software/
parted/parted.htm|l 2 ERJLUIRFIBE X ZTENEZEER,

ZHEAZITUMNESTHEEMAERITES, xERNTERNRIELEERE L5 ZHIER
425

ZJLo

Q ix&: BMZ: BHKIERSK
EIBMZ L, FIRRBERZRGRATHIE. ZERMIERS, BRE= 48671 “IBMZ: &
initrd FEEE RS RBVIRERIRE,

1. BREFAIEAN DVD IEap2EH,
2. ENREARS
3. E5|SRE LR F4 FHiKIE DVD-ROM. ABEMEREIEFEHIEA S,

4. 7£ Rescue: BRI root. TEOS.

NREHIREARE S DVD Eafes, AILMMEREISEZBERS. UTRFERTZE
S51SRIER, MNREAS—5I1SEME (1w DVD) , MEBNMEN info X, HKE
ERRE—FHITEF

1. N\ PXESISIRBEMEES, FMTEMIIT: install=PROTOCOL://INSTSOURCE
0 rescue=1, BINREBENEERS, BFH repair=1, MRIEFENZE—
B, PROTOCOL RFRAMZIFRIME NN (NFS. HTTP. FTPZ) , INSTSOURCE X
RMERERRIER,

2. £/ "WMEMEE" 5I1SRE (W0 (FfEER) ,B1ITE EENZSISHE ,F17.5T
“(ERAMEMREEHITIZIZREE" FFTR) o

3. £ Rescue: @RFFLEAN root, TEOS.
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BNZBIRRASGE, @l awe-F B A - re RIFRIEIMEHIE

/bin BRPEMT —MIMENEMERNEARER, W mountiEF., /sbin BREEEE
NEATFEENEREXHRANXHNNELARER. HEREFEERTRAALIFNEEENT
WHEISZH, 90 fdisk. mkfs. mkswap. mount F1 shutdown, LIKFBFLEIFMLEH ip
M ss, BR /usr/bin B& vi4kiE2as. find. less # SSH,

BEERHHEE, BEADHS dmesg, ZfEA journalctl EERAHS.

48.5.2.1 HMEMMRFEENM

FE—ANE BT ZMERAREERENSF, RIRE—IHIRIFNEEXY, BZRARTALE
®31F. BALLBIRERFEEZREX .

BRFEREXH, BRITUTIR:
1. AERGEZ —BohBIE RS
2. ER{UT /dev/sdab THVRNXHRFHEHEIRERSH, BERAMTHL:

> sudo mount /dev/sda6 /mnt

REMPME ERIEHMUT /mnt T
3. FERYMAFRERR root XHFRS:

> sudo cd /mnt

4, 1E vi fREESR P ERENEE X . BEAREFLE,

5. MBIRAZFENZ root XIFRSE:

> sudo umount /mnt

6. B3| EA.
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48.5.2.2 RBENREXMFRS

BE, TREETETHRAALEBEXHRS, NRERTER#E, TEEH

RS root X RS, RASIFAEEUET “kernel panic” £, 7EXH

BRT, W—MAERMIMNMEE RS, ZRAEENIRAERINEHEE

btrfs. ext2. ext3. extd4. xfs. dosfs M vfat XHRS%., Eallidida<
fsck.FILESYSTEM.GIN, SARFEN btrfs #HITXHRFNE, EEM fsck.btrfs,

48.5.2.3 1HRIERERY

MRFBEMBERR NP ERERS, TEMEE root MRHHITIRME, B0, B85S
HiEFEENPITRAEESARER.

BIREEATERERFNEN root MR, BHRITUTIE:

1. —
) =7 SALMBA
MREEAE VM IRE (BXEZ—RMUAT, B8N (EFEEER) ) , 18
SANFBUENSGA, UEEBERMNERHISE:

rootvgimport -a

Z1T Lshblk UREMBIMTRNNFRIK, EAHF, ZTRHN /dev/sda2:

> lsblk
NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
sda 8:0 0 149,16 0 disk
F-sda1 8:1 0 2G 0 part [SWAP]
sda2 8:2 0 206 0 part /
Lsda3 8:3 0 127G 0O part

L-cr home 254:0 @ 127G 0 crypt /home

2. NERENRFEHRIX:

> sudo mount /dev/sda2 /mnt

3. ## /proc. /dev #l /sys HIX:
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> sudo mount -t proc none /mnt/proc
> sudo mount --rbind /dev /mnt/dev
> sudo mount --rbind /sys /mnt/sys

4, METL “BRBRDX" IR, HEZ bash Fh%:
> chroot /mnt /bin/bash

5. &fa, EHERERGHNIRIK

> mount -a

6. METLUFRIERERA T, EESIGRSKZH, 1BFEH umount -a HEHSKX, HEA
exit B “FTHR” FiE,

. PRI
ﬁE?%%%mY#ﬂﬁ%& SRR, BIE—LRE. BTNREERK

FE.?R,;L%IT:E’J%BA, REREN root MES S, BINEFRFXEEYS, WRNIZAR
mARTLERE, WEEMBLRERFATRINZIER, BEFER uname -r KEHHIE
FiETH (BR) AZARES, AEHEESMRIMEFRS /1ib/modules BERTEREE

LEENTFER. IRE, AUERABERERR, SN, FETHMERER (FInKE) i
HIZRAEHhR A, REEHME, BIRAIZMAS ELXEERTE, XFEETLIAREE
%, WAOREEMER AP R H.

ENGER, TEER At -F1 - ALt -Fe BUNRUTHIGR, BRE “Briroot” MR,

I]II

48.5.2.4 EBAMEHRESISMEEZERF

B, RATESISERNSISMBREFEEESIF. fld, MRLEEEITIENSIFMEE
7, BohfiRR T AR A Linux XHFRFEPBISERRUE,

BB ISNHEFEEAERZESISMERRF, BRITUTIE:

1. 0% 485237 “HRIELERS HAARRITUENSBELUGRERERS.
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2. WERF LREERE GRUB 2 5|FMHERRF. MRAKLE, BRE grub2 RFEEHIE

17

> sudo grub2-install /dev/sda

3. IRIESE 18 F “3|SMHEIER GR
EicE, HAREFENAEE.

UB 2" ARFETARRY GRUB 2 EEEIRN, 1B TIIXHEE
e /etc/default/grub

e /boot/grub2/device.map

e /boot/grub2/grub.cfg (WNXERRSZERN, TERIE)

e /etc/sysconfig/bootloader

4. ERUTHLFYIERRES I SMERET:

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

5. HIESK, FH “ERER HEHESISZAS:

> umount -a
exit

reboot

48.5.2.5 EBERNZKLIE

WNIZBH=EMB bug, XESIFMARLEIT. Hla, RERMBHNREIEFESRE, &
AR RMERZES. EXMERT, FERELE—1IERZ WRERSELTA) ,
ML EIRAERERIBNZ,

O xR MAEEFERERE/A MK
AT BLERZEREINSEEEEZHTSS, BERRRZRAINE, HEH Libzypp
EEMEREBMLERNZ,

plan, BufRBREMTIARMIREESTHNNZ, 5%
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multiversion.kernels = latest, latest-1, running

E| /etc/zypp/zypp.conf XFs BXEZER, BEWNE 2715 "“LEZITNIZR
rw

KMNBERE, HEFEEFHREHFH AT SUSE Linux Enterprise Server ZHIIKEHE
WA RChIZF T, Fld0, SEAEHNEERITEIREN, LY RAID 4128, ERFE—1CZ
HEIRENIRFE 7 REIRIER SR, HYEEESL2Mm B BRI EMRGEIRhIZFRIIK
hfEFF E LR (DUD).

XRMIERLT, BHRBURERRIVARERERS, HEERZBAXPE, SUARSFIGET
EIEMREIS:

1. M SUSE Linux Enterprise Server ZZ#(K5| 5,

2. MREEFEMAZEFMBEFNE, BRI T R, NIRFTEEARHIZF EMEGE
(DUD), BTG IFREER F6 KHICHEFER, FHERRIZF EMAVERIZE
URL, RAEHINZ.

3. MEISRBERERMIERSG, HIZ Enter o JNRIEFMER DUD, HEREISEFEIRE)
T EMIE,

4. 7 Rescue: @RFFLEAN root, TFEOS.

5. FEPRBEMRARSRMN “Elroot” HHHIIR, AXIFAEER, BENE 485237 "I
FERERY -

6. SNREEABYZE DUD, BRE/EMRE/EMEHRENRERDEFRAE. EABHERER
FERIR LA A S EIEE R ENIKIZF R 5T 2EE.
MRBEEFHENALENRE, AIUMNREREERUTIERLERERZ.

a. £/ hwinfo --cdrom iRBERY DVD &%, HfEFA mount /dev/sr0 /mnt
EHIZISE
b. £fn% DVD LE#ERZXHEFHER, 90 cd /mnt/suse/x86 64/,

c. B rpm -i FLBIBENREFEZEMERN kernel-*. kernel-*-base
kernel-*-extra {4,

678 ERMIERRS SLES 15 SP5



7. EMEEEXH, HENEEVRKSISNERER. BXFRER, HENE 485247
“YERMERRES ISMERRERF" -

8. MEGR=pZRFMBRFAIE R 5| SREE, ARESIS.

48.6 IBM Z: ¥ initrd B{ERBEER S

MBALKER T SUSE® Linux Enterprise Server for IBM Z BIN1%, AIRESEIMBE RS ES|
SEANFT—BHIRE, IHSFECLERFNINE IPL IEEK, EXMERT, EaIUERRE
ARYRIBHIIR,

¥ (SPEEE) ,E58F “7£IBMZFLinuxONE ERE” [ $53 T “REGSTIHE SFR
iR, ¥ SUSE Linux Enterprise Server for IBM Z REZRFHIT IPL, EFFIELE, REHA
FRIENENEHS, RERAEHZE, RAOREEFERAHNEREERITHIZLE, HhE
#%E$E SSH. WM7E, EAIUFRRAOSEIEL root 8T SSH BER RS

FLERT, SEREAREEE, SEETEHAURRKRERR,
3% 48.4 . BgE DASD
1. ALATRYEr<ECE DASD:

dasd configure 0.0.0150 1 0

DASD 14 0.0.0150 ##%, 1 RmalUaiE (UEEN 0 WRKERZEE) . 0 &%
Hi “TDIAGHER" (1 fEHEERY DAIG ipRIETA) o

2. I7E, DASD AB£#Hl (FB cat /proc/partitions 10%) , HBFEEMS,
1312 48.5 . FCE ZFCP W&
1. F2& zFCP W, HAEMRE zFCP ATIES. BEFEAUTHLTMIZIRIE:
zfcp host configure 0.0.4000 1
0.0.4000 BETRNEEEIMBE 1 RREE(0 FEATEEN).
2. BRHBWHCEE, TURE#E. BFERAUTHSTERIZIRE:

zfcp disk configure 0.0.4000 1234567887654321 8765432100000000 1
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0.0.4000 ZELAGTFAREE ID, 1234567887654321 5 WWPN (EPFrimHE S5 World
wide Port Number), i1 8765432100000000 2 LUN (3B IS logical unit
number). 1 BEREBEIZHME (XER 0 BEZEETLN).

3. W7E, zFCP W& AEXHl (B cat /proc/partitions 10%) , HFIBTFEEHS.

T, HERSERTEIREY, EFUAREERENRS, BXUARERE RIAHBYNR
B, B8WE 48527 “ERAMERR

48.7 IBM Z: EFR%E, R%5|1SEZ2EIBIRZ

7 IBM Z R4t E REFTAIZIRA R = BHEIERH stage 1 zipl MBEF. XERERRER
HER5I1FEIARZ. WRBATRE5|F, HEMABIED shim EFRFONER2ZAXIAR
BoHITERE (R0 shim ERMERENLE) , 53ISBERK.

BRI, BRIF zipl UER T BRI, Alt, BEREHNZEIETUTSHS!

grub2-emu --kexec

£ grub2 5|19x8H, ERBES|ISHNHRNZ. BRXGITULSRS, UWEEREN. &E, &
TUTHLERRESISMEREF:

update-bootloader --reinit
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A RIS

L& R B 2 SUSE® Linux Enterprise Server XH4HIFRE 5 MLEFEXEZT,

wWwWw
ftp
Bt

.100-110

192.168.3.0/24
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2

192.168.4.0/30

Been 25

1

SIS

WAN

192.168.5.0/30

SAMBA iSCSI oro I.DAP Xen
NFS o (rWwW-proxy NIS 4
110 111 112 113 .20
192.168.1.0/24
116 115 114
NTF |
1 NS £ tFTP | [KERBEROS
et B
1 DHCP Jupiter Venus
SIP CTAERE D iy
.254 100 101
192.168.2.0/24
253 103 102
- - Merkur Saturn
CUPS CTIRSE) CTIRSE)
WLAN
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B GNU licenses

This appendix contains the GNU Free

Documentation License version 1.2.

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and
distribute verbatim copies of this license document, but changing it is not
allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free" in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it,
either commercially or non-commercially. Secondarily, this License preserves
for the author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.
We have designed this License to use it for manuals for free software, because
free software needs free documentation: a free program should come with
manuals providing the same freedoms that the software does. But this License is
not limited to software manuals; it can be used for any textual work, regardless
of subject matter or whether it is published as a printed book. We recommend
this License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains
a notice placed by the copyright holder saying it can be distributed under the
terms of this License. Such a notice grants a world-wide, royalty-free license,
unlimited in duration, to use that work under the conditions stated herein. The
"Document", below, refers to any such manual or work. Any member of the
publicis a licensee, and is addressed as "you". You accept the license if you copy,
modify or distribute the work in a way requiring permission under copyright law.
A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or
authors of the Document to the Document's overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary
Section may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant.

The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input
to text formatters or for automatic translation to a variety of formats suitable
for input to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image
format is not Transparent if used for any substantial amount of text. A copy that
is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF
designed for human modification. Examples of transparent image formats
include PNG, XCF and JPG. Opaque formats include proprietary formats that can
be read and edited only by proprietary word processors, SGML or XML for which
the DTD and/or processing tools are not generally available, and the machine-
generated HTML, PostScript or PDF produced by some word processors for
output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose

title either is precisely XYZ or contains XYZ in parentheses following text that
translates XYZ in another language. (Here XYZ stands for a specific section name
mentioned below, such as "Acknowledgements", "Dedications", "Endorsements",
or "History".) To "Preserve the Title" of such a section when you modify the
Document means that it remains a section "Entitled XYZ" according to this
definition.

The Document may include Warranty Disclaimers next to the notice which

states that this License applies to the Document. These Warranty Disclaimers
are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers
may have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially
or non-commercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in

all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may
accept compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may
publicly display copies.
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3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document's

license notice requires Cover Texts, you must enclose the copies in covers that
carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front
cover, and Back-Cover Texts on the back cover. Both covers must also clearly

and legibly identify you as the publisher of these copies. The front cover must
present the full title with all words of the title equally prominent and visible. You
may add other material on the covers in addition. Copying with changes limited
to the covers, as long as they preserve the title of the Document and satisfy these
conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should
put the first ones listed (as many as fit reasonably) on the actual cover, and
continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more
than 100, you must either include a machine-readable Transparent copy along
with each Opaque copy, or state in or with each Opaque copy a computer-
network location from which the general network-using public has access to
download using public-standard network protocols a complete Transparent copy
of the Document, free of added material. If you use the latter option, you must
take reasonably prudent steps, when you begin distribution of Opaque copies in
quantity, to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute an Opaque
copy (directly or through your agents or retailers) of that edition to the public.
Itis requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role

of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things
in the Modified Version:

A. Usein the Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should,
if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified Version,
together with at least five of the principal authors of the Document (all
of its principal authors, if it has fewer than five), unless they release you
from this requirement.

C. State on the Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to
the other copyright notices.

F. Include,immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of
this License, in the form shown in the Addendum below.

G. Preservein that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.
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H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add to
it an item stating at least the title, year, new authors, and publisher of
the Modified Version as given on the Title Page. If there is no section
Entitled "History" in the Document, create one stating the title, year,
authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous
sentence.

J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise the
network locations given in the Document for previous versions it was
based on. These may be placed in the "History" section. You may omit
a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it
refers to gives permission.

K. Forany section Entitled "Acknowledgements" or "Dedications",
Preserve the Title of the section, and preserve in the section all the
substance and tone of each of the contributor acknowledgements and/
or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in
their text and in their titles. Section numbers or the equivalent are not

considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to
conflict in title with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices

that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections

as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements", provided it contains nothing
but endorsements of your Modified Version by various parties--for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage
of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the
Modified Version. Only one passage of Front-Cover Text and one of Back-Cover
Text may be added by (or through arrangements made by) any one entity. If the
Document already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all
of the original documents, unmodified, and list them all as Invariant Sections of
your combined work in its license notice, and that you preserve all their Warranty
Disclaimers.
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The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make
the title of each such section unique by adding at the end of it, in parentheses,
the name of the original author or publisher of that section if known, or else

a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the
various original documents, forming one section Entitled "History"; likewise
combine any sections Entitled "Acknowledgements", and any sections Entitled
"Dedications". You must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License

in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of
the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding

verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what

the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate,
the Document's Cover Texts may be placed on covers that bracket the Document
within the aggregate, or the electronic equivalent of covers if the Document is in
electronic form. Otherwise they must appear on printed covers that bracket the
whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include

a translation of this License, and all the license notices in the Document, and
any Warranty Disclaimers, provided that you also include the original English
version of this License and the original versions of those notices and disclaimers.
In case of a disagreement between the translation and the original version of this
License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications",

or "History", the requirement (section 4) to Preserve its Title (section 1) will
typically require changing the actual title.
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9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so long

as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU
Free Documentation License from time to time. Such new versions will be similar
in spirit to the present version, but may differ in detail to address new problems
or concerns. See https://www.gnu.org/copyleft/ 2.

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License "or any
later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does
not specify a version number of this License, you may choose any version ever
published (not as a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace
the “with..Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of
the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license,
such as the GNU General Public License, to permit their use in free software.
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