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ZIX) ﬁ'ﬁ/\ﬁbl_{fi-gﬁi-;t*t

* SUSE AJIRER AR M MRANFEELHATAFER, HERERBEWATE, KATEAE
ZRERS M= P MIBR. SUSE RAGERFIFHR I SR AR R X H5hR s,

TR T R BB AT, IESM https://www.suse.com/releasenotes 2 E&TT
W8
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Bash #1 Bash fZx 2

sudo ERF1IR 17

€A YaST 28

X ARV YaST 30

£/ YaST EXUESMER/MXIKE 61
£/ YaST EEAF 67

YaST BX#EE#T 81

LRI AR 87
EAMRLITIAEERYG 104

fEA Snapper #ITRAZLMEMIRBEE 134
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F5EH 184

£ VNC iZiEEfz&1E 190
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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

BWERIR, Linux 5572 Bash (Bourne again Shell), EARZHIRE “9h5" B, IEMR
Bash, BR7T Bash LI%h, BEFHEEM—LEINT (ash. csh. ksh. zsh %) , SMHINEEEER
BB T AEA4FIE,

1.1.1 Bash Ed& ¥
SNERIER

1. XEXERINE: A --login ETUFA Bash kERITEAE, i@ SSHERIFT
EiTEANE, FRERLLSEI

2. XEREBRIMNT: 7ER5H xterm. konsole. gnome-terminal MBS ITRE
(CLI) TAMBE=EALINS.

3. IRERIFERINT: SEMTIHRINTHARNARLLIN =,
BMINRREBRAENEEX . TRETERMIFERINTHEE Mo
0O =%

Bash SIRBIEITEEEX RN ZR BT EINFEXHEEEX . BXFHAREE, FS
Ol Bash FAATT (man 1 bash), #2545 INVOCATION,
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F1.1: ERINEH BASH ERENX

Xf¥ LB

/etc/profile BB, BN TTREREY, EpER
AJRERRHRIT

/etc/profile.local MREY & /etc/profile, {EERLHE

/etc/profile.d/ BEREREFNASCRERE XY

~/.profile LB ENBETRAPNERINREE

ERINTERIRENGE 1.2 SFEFIN =0 Bash EEES " FFRFIBECEX o

#1.2: FERINTH BASH FeEXXHF

/etc/bash.bashrc BB, BN TRERBY, EavEeK
A RESIRIT,

/etc/bash.bashrc.local R HENRSSEERNIER (X Bash)

~/ .bashrc FLMENRETRFPNEE

Bash A= fEAHEthZ N f4+:

% 1.3 . FF BASH B4k

X{¥ iR

~/.bash history BEEBNNFREmIHITIR

~/.bash logout BT

~/ .alias BRAEAGTEXNGE. BREXHIEH

BZMT, 55 man 1 alias,
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FFERINT

TEEMIFINELSIEIEBEFRESIZRS: /bin/false f1 /sbin/nologin, YA ERE
FRIARFEN, XA NMIIREERWER2EREART. XEHMNAZHAFAERIGTHN—FE
¥, BRI Linux RMEFRAFRIRETEERHIA (ffig0 PAM 1 AppArmor) RiITHIR S

e

SUSE Linux Enterprise Desktop ERYERIATTARENR /bin/bash HEc4a AKBEF, ¥ /bin/
falsesf /sbin/nologin HELRZRLGAF. BETHERRE, nobody AF#%E /bin/
bash, FAZAFRIEZRINRBAGZAFRFNRRENAR. B2, NREZIMRSGAHAFER
nobody, MIfER nobody MRFHEMI—RREMEEIERE. NIZAILIEEEN A /sbin/
nologin; RRVUAGEZBHITHER, ARBEXFESTE 7 MRS N ARERF.
ERUT<LYIH /etc/passwd REIEISGMERF (REAFPMAZELAR) BIMNE, il
MIERS EHARS AR TR

> sort -t:

tux
nobody
root
avahi
chrony
dhcpd
dnsmasq
ftpsecure
lightdm
mysql
postfix
rtkit
sshd
tftp
unbound
bin
daemon
ftp

lp

mail
man

nscd

-k 7 /etc/passwd | awk -F:

/bin/bash
/bin/bash
/bin/bash
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/bin/false
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin

/sbin/nologin

'{print $1"\t" $7}'

| column -t
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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
/usr/bin/false
/usr/sbin/nologin

1.1.2 BXREW
TREENA Linux RELBBENREANER. UFIRPEXTXEBRNEEFEAR

MNEZFAER.

& 1.4 | inEERRER

BR

/bin

/boot

/dev

/etc

/home

BR

RER — BRMBER.

EARTHEINXG, GIMNASLEIE RS EHAF 4%
BEINE, W Bash,

5| FINHAR RIS o
IHIEHE FENBIR ST M

BHETFENHRFKEEX

FERSG LAAKPIFIERFNARERER, BE, root WEER

ATE /home F, T@E7E /root A,
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B B®

/lib BEAHZENNZIER,
/media B ENR AR R

/mnt GBS R R FRIER o
/opt P NN P2 R AR 1 B2

/root BRAF root WEHR.
/sbin BARRG I

/srv RYR AR BV EE.

/tmp IEBYS o

/usr BB RIEEURNHBI R RSN,
/var TEHE, MAEXH.
/windows QEZRSK LRARET Microsoft Windows* # Linux B a] ., &€&

Windows #3E,

UTFFREHEXRXEERPEPLEX AN FERNESFMAEE, Hah—LER6:

/bin
BE root MIEMAFRHIFERANELRIN TGS, XEGTER
s, mkdir, cp. mv, rm#] rmdir, /bini®E% Bash, [F&R SUSE Linux
Enterprise Desktop FHEIERIAIM =,

/boot
BESIEMENHIE, W5IEMERER. NZURANZFERITERPIERXIZEFR ZaIERN
HAERIE,

/dev
FHERBEHA GRS R,
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/etc
BETHIEI X Window RAERERFIRENSELEX S, /etc/init.d FEREET
£5| 5312 1THY LSB init fil7s,

/home/USERNAME
FHEERRPEIKFPIFIERAFNAASIE. XENXGREHEREERRAEERA
B, BIANBRT, BFEpHERM N ARBEE UREXHNE RO EFERIELL,
540 .gconf/ # . config,

Q 8 WEHEHHWEFATER
MRERENKIMEHR I, BHRAFEBROTEIMFRIXGRLEHFR /home 2
SMVE B R,

/lib
BES|SRESEMBTEXERATHNGSAENEARZE, HEEHYT Windows F
B9 DLL 14,

/media
& CD-ROM. AFEMEEEN WRENER USB) FrJEHRAMNLESR, /media
BRESRARERZINIZEIRTNEE, THREEIEATEZIRAHENZE, EET
MIESE 5 R Z IR

/mnt
It B RIBEIGEHN X RANER R, root AfUEILMERXH RS
/opt
RETE, ATREE=A01H, 7T LEREIRNLEREFIRAMIINZ RIEF R,

/root
root AFPIEER. root WP ALUBTEMETELEL

/run
systemd MIZMAHERR tmpfs BR. /var/run 5@ / run NS5,

/sbin
U0 s Fr7RABY, ZBEREEBRBFPHEAIEZER, /sbin FfRT /bin THZTHFIXHEFZ
b, BEEMSIEMME RFIEEEEERN ZHSISXH,
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/srv

/tmp

/usr

FRERFRMAIRS (GO FTPAIHTTP) AYEE.

It BE RAF BRI FE TR ER,

O ==: EEISHER /tnp
TERIETEETE /tmp FEIEE R A ES | RRINAEE. XEURT /etc/
tmpfiles.d/tmp.conf PpIGEREMEZE,

/usr SEPTX, Me Unix RFEIR (Unix system resource) BI4ES, /usr FRYELIE
SEASRIEME, TLIERS Filesystem Hierarchy Standard (FHS) B9& 1M,
ZEHRE, KEROERENAESF (81 GNOME FEBFEH) , HESEXHRAT
BIEARERMK, /usr FF /usr/bin, /usr/sbin. /usr/local # /usr/share/
doc FEZ N FHR.

/usr/bin

BE—RRAIFIENIER.

/usr/sbin

BENRREERMENER, FIN4EIN86e.

/usr/local

FLERT, RAEERAIUREAMBRIT T5LEHNT R

/usr/share/doc

FRAFNZM X ENLITER, 7£ manual FB R0 LR FAAVEN AR A,
MRLETZMES, NIEERAIEEEXEFMAEESRDS.

£ packages TRILKEIRA LZ2ENREEFREEHIXE,. NTFESMRGE, H=eIE
—ANFHR /usr/share/doc/packages/PACKAGENAME, @& FAEREMERINGE
BNERXY, BNESEFBRG. BB XS MImEAs,

WMRARGK LR TIRFIER, /usr/share/doc *28E howto FHR, HPRMT X
F A% Linux G RENIREESRIMININN S,
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/var
/Jusr AFERESRIREYE, M /var BFERARETHREE NN TEIE, Fla
BEX GBI IR, TNIEARKTHE /var/log/ FEEHNEEENEEXH, ES

W&k 42.1 "BEXMH -

/windows
DERSG EFEITZET Microsoft Windows A Linux BYA] . B1& R&Z5HY Windows 53X

FATAR Windows #3E. =R M4RiELLE RPRIEIEEUAT Windows 2 X ERRYSC
HRESF, NRE FAT32, MR LITHAMRELE R, XFF NTFS, SUSE Linux
Enterprise Desktop X B & B AR BE, NTFS-3g X4 RFANIKshIZR RIFE

BB ThEE.

1.2 REINSRIZS

ERSNTIIA T AT BT S MESS . IREHIE. EXAPERRBIFIEE, UKHRITH M
BRANEE, UTROERATHTENX AR NI RIS

#11.1 : BFITENARIIM TR

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

@ F—17LAShebang F1F (#!) FF3k, FRUXHNHIZE, £ Shebang [SETEE RIS
RITIZRA, E4614, fSERERREAN /bin/sh,

@ FE_TE—MURBTSIRIER. HITENGIELIRFIITREIR, REHEHNE
RAILUSEIZ TR REINEE. FIh, HtbidiEr] ISP IBR T4, ALK
B, SERBALAN M RIFBIIEE.

© F=1TEARNEM< echo TENEN X,

HEIETTILRIAZ R, BRI TRF M.
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1. 8MHIAHNEE Shebang 17 (M EERIRHIFAR) o MRIZITRE, EREFHEA
fRRER,

2. AR ZMAREFEERUE, B, BIKHREFEIINTALIREINERFR, ShEHr
BRIRIZHFIRTE PATHIHE, E@AFX /usr/binigBENKIR. Flitt, BEiCFH
FREFEAFPBER ~/bin/ B, £ EFIFRERRIRhello. sh,

3. ZHIATERATHITIR, AU Ta<IRENR:

> chmod +x ~/bin/hello.sh

R LARFRBEFRFZM, WETLARAIN T A URITIERZS
1. fEREMRIF: FILERENEERITHA, E44/47% ~/bin/hello. sh,

2. FREME: R PATHIMEEZEGSMAFEER, WA hello. sh EHITIZAH
%,

1.3 EEMGITEMN

S BBAUER S NBER AL
C REH: XEBANBHEY, 6 TNRENSN SR ERT B,
- REHA MR ABOREMAARMHSRN, VERLEE,
- IR HORMILEERE L,

BEEEREBE, TR

Command > File
Bizan LM AERERIXHFR, BFRMEXH. Hi0, s S EHEHBHE AXXH
listing.txt:

> 1ls > listing.txt

Command >> File
B BRI, H0, s L EERHEMEIXH listing. txt:

10 EEMLEM | SLED 15 SP7



> 1s >> listing.txt

Command < File
WEUZX M ERAERSHEN. a0, read LB HFHNATIENTE:

> read a < foo

Commandl | Command2
BEMGSHNREEERAENGSHEN. flil, cat St /proc/
cpuinfo WA, grep FEALHEEHSGIIEHEE cpu 1917

> cat /proc/cpuinfo | grep cpu

FMEENE—IXHRRT: 0 (B) REERAN, 1 RAERE, 2 ®RVEREIR. &
AILUTE < 3 > FRIBIEENL X HEARRT, a0, TITSEZRE foo FFLMINXME, BilETEX
HEE@E /dev/null K | B REEIR:

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

1.4 {EHZRA
HNZR— N Z I HTHREFRENX . 3IBWNIEEN:
alias NAME=DEFINITION

Blan, TIRBEXT—151% t, exb—MRKETIR &R -1) , BHIRKEREE
HF (-1), AR FREFTIR (-n):

> alias lt='1ls -ltr'

EEEMEHNRENX, 1BfEMA alias, EXMR5IE, B unalias MERAIEZ,

1.5 T Bash HfEATE

IRTEFURERTE, UAURRMEE, £RTE (WHIREE) AJUEFRBIHNRHI
a], MEMBEENEHFIINTRET R,
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ETEFRBIMREE, FEMA printenv &<, MRFEMELTENE, FREEZNMERS
£ EEDA

> printenv PATH

WA LIER echo EELE (TIERE/VAMEE) !

> echo $PATH

BRERSEE, FERAREREMFSNE:

> PROJECT="SLED"

FEESFSHLENTE, SNshE. BREFRTE, 5fEMH export:

> export NAME="tux"

EMFrTE, 5EH unset:
> unset NAME
TREEUUENFHEPERNERIMETE:

®1.5: FANKREE

HOME HEAFPNAREER

HOST HRETENR

LANG %—AIEJM’MU: EERIMET 2R
ES. REWAILUEENC

PATH SMRRVIERREE, ESORIERTIR

PS1 EBEES T e TAT N BRTR

PS2 IEEERITZITo SEHTENAEBIR R T

PWD HALEER
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USER =)

1.5.1 FHSHESE
flan, MRAHE foo.sh, WATLUINTHIT:

> foo.sh "Tux Penguin" 2000

EhREBAEHANPESH, BREEMUEH. XL $1 (RRE—SH) . $2 (R
/T\%_A%%I) ) L/{JH:%?EO :l:ﬁ"ﬂl'j\ﬁhq\%gio %?Jkﬁyﬂfﬂzkgﬂ’\, 1ﬁ1§ﬁﬁ $Oo

IATRZs foo. sh#TENM 1 B 4 MIFRE S

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

YNREEAR LARSRAITILIAS, RIREX:

"TUX PengUln" ”2000" nnoonn

1.5.2 fERAZEFAM
TEERE—MEREATERNNE (WEMNSRAEN) « UTFFIREATENEESES:

${VAR#pattern}
MEMIIER BT SRV B ¥Z ULAC :

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

${VAR##pattern}
M MIABRF] 8 A AR A< ILEC :

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

13 fEmZ
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${VARSspattern}
MG MIIBRET BERY B AG ILEC :

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

${VAR%%pattern}
MBI ER AT BERY A% < ILAC :
> file=/home/tux/book/book.tar.bz2

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

${VAR/pattern 1/pattern 2}
¥ PATTERN 17 VAR (WRBEM W PATTERN 2:

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

A A
1.6 eAMBASIRS
HRAFEI G LSHITERN D HAUERFNIT. S aSERE—MEHE, ZREEH
ERIERHRINEREAM, WRE 0, Mis$ kI, FRIEMEIBERTFE T ZirTH— M HEIR.
UTHRERAUINAE SRS HE:

Commandl ; Command?2
Rt ITXLE RS, FMEERBIE, UT—1TonSERA cat ERXHFHNRAR, REFEH

Ls FIREXHREN, MAEFERLEG:

> cat filelist.txt ; 1s -1 filelist.txt

Commandl && Command2
WMRAEMEFSMIN, MEiTAMmES (EEEER AND) . NE E—ManHInet, UF
T BERXHHABRHITENEXXHEY (BESHIRPW E—TMELLR)
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> cat filelist.txt && ls -1 filelist.txt

Commandl || Command2
HEMSLKMESZITEMNHS (FEIZEN OR) . TMTRE7ETF /home/tux/foo A
BIEEEFLMEY, A47E /home/wilber/bar FRIEER.

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

funcname(){ ... }
BIEBINRRE, EIUEREMSEUANESE. UTTEXBTFITEN ZE IR K
hello:

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

SR LA R I ki K
> hello Tux

SFTEN:

Hello Tux

1.7 ERBARIENWE

AT IEFIABRE, SMRaILUER for, while, if f case #9iET %,

1.7.1 if &£Hldp<S
if S AFRERER. H70, UTKEIXLBEPEEE Tux:
if test $USER = "tux"; then
echo "Hello Tux."
else

echo "You are not Tux."
fi
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MARAXEEAT UE R BAILAE B, UTFRANEEXH foo. txt BEEHE:

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

M FERE A UGB EEHES !

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

£ https://bash.cyberciti.biz/guide/If. .else..fi 7 ERILIKEIE ZHRIFRA

1.7.2 {EMF for < BIERBIF

for BIA RIFEXN—RIITHITER L, g0, UTREIFIEXFHFTIEERF PNG XH4H
RERS:

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

1.8 EZER

X T Bash WEBRERBEFMITIman bash Figflt, AILFELUFIIRPILEIXFILETNES

=8

https://tldp.org/LDP/Bash-Beginners-Guide/html/index.html# — Bash N[ J&$5&

https://tldp.org/HOWTO/Bash-Prog-Intro-HOWTO.html 2 — BASH 4512 - 2 {EfgrafE

T

https://tldp.org/LDP/abs/html/index.htm| 2 — &4k Bash &R S f5fE

https://www.grymoire.com/Unix/Sh.html 2 — Sh - Bourne 9%
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2 sudo Ef&EINR

BITRLERSHRE root 151, BR, HTFRLFERUKRATEELE, HITREN root &
NER. BEX2NMERTUEBRAFSMER, BER sudo LUEABISFIRIEI TS,

£ SUSE Linux Enterprise Desktop £, sudo B2E RIS su AR T E, EE, sudo
RMUT—FMTENS, "TiLAFREREMERARNENETRS, XiF, ErIARLRFM
PAIERAEERFERFNNBE, 5150, aTLRFHE users B RFERAF wilber BSIUETT
. EWAILUBE R IHEmlap kT, KH—DRFEIX TRl B su bR FE root O
LA BEER PAM #HITHHIIE, BEEALIR sudo B AEREZE SN B EIEHITEHR
e XEKERFPLTERE root 0%, B T 224

2.1 sudo EZAFE

UTETRENE sudo WERAZE,

2.1.1 BITEANGS

EREBHNAR, EaEam<aiilL sudo KL root HPEITHEAGM . RASERETIRMY
root 0<%, WMRBMIIEMTN, EZLL root BiEiTem<:

> id -un@

tux

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

> id -un

tux©

> sudo id -un

(4]

root

@ id -un HSSITENHFIAFRNERS,
@ TERAIEPAZEROL, TERAXERRERFHEHTETo
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© ZRELsudo FkpIan <A S LURABIINETTo
0 REANKNSFHE—EEE, RbEROEREMR root 0L,

@ . |/OEEM
£/ sudo Y, 1/0 EEAAEIER:

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

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

£ LERRFIF, 25 echo # cat sp A LURARIEIGET. EERKFHEAFNINE
VAP HIT. BURANSRIITERER, BIRIES 2.1.27 "B/ FRE
whohE, e dd SRR

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

2.1.2 ZEIINE

£ sudo KLURA RSB ITa LRIEH R SR AT, RARLUER sudo bash &<, (B
EREWEERUTEFR—MRENGIRBENINE:

sudo -s (<command>)
Boh SHELL M B EFTEERIINEH BiA P BEINIINR. NRIEETE AN ML, Zpd
SfEBRINE (EA -c M) » B, HIFRFURBERNIETT,

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

sudo -1 (<command>)
5 -s £, BxERBERIINFTBIINF. XRTAZIVIEZINEHNRIXHE
(.profileZ) , HEBHFNITEERRENEBFEAFRNEER,
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tux:~ > sudo -i
root's password:
root:~ # exit

tux:~ >

1B MIETE
ZIANBRT, sudo REERBIFELT =, AILIFEA env_reset IEIMERULITH (GBS
B BRFREFED) o

2.2 BECE sudo

sudo FR R MR ECERYED,

 iE: EifEA sudo

MREFNEE SBIETE sudo 24, AILIER su - #1 root O KB 5N root b=,
B8 iZiEIR, 151317 visudo,

5. ~HEENATEREN
TEFRFAMNEETRTEN, EEAXERORT# sudo REX I —EE
%o FBAEMTREREAEN, EREITFERBKEFENERE,

2.2.1 sudo EiERI{ELE

EFRZAE, FEEUATE XL sudo ELERYJLREAMN

sz (E A visudo 448 sudo BRE X1+

19

3F sudo FR BRI E LA EA visudo &K #H1T, visudo 2—NERINIE, d]
AT 445 sudo FEBEXHINETEMEFNDT, UHREBEFRSTEAEER T, Hi2
B sudo EL B R RES A WBIEEH RS Z I,
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YL4R1E /etc/sudoers.d/ FRIEBBAENEE
BEXENAIT /etc/sudoers.d/ FAEER sudo I\, BEXBEXHFHNIZE
5% F /etc/sudoers EHBRIAECETRIIGE.,

et Ity yedi =2
FREUERNINFREBEXRE, BELREEMN ERFERNTR. ERTISSRE
X AFBYIREIRE. B0, 01 _myfirstconfig 7£ 10_myotherconfig Z&io34f. 0
REEMXHPRIRET —NMES, MEXEREESHIREENS — N Z AR,
M= A REIRENEES.

YRR ERRIR R
ERREBIRRECE X HERIIX R, XA LEBEIRE sudo 1B RIFHATIAE,

2.2.2 GIEZAPEENREXH
BE—1 sudo FEENX M, UAFEERAF (tux) FREEHNAS (AR root O%) BT

useradd 7%,
2.1 : QIEAPSENEREXH

1. URSKEES (root) HE5 visudo, SIZ—MAFRENAFARENESHBEEX
REXH. ERATRSERERTR:

# visudo -f /etc/sudoers.d/02_usermanagement

2. BIE—FMN, LA tux f£Lt sudo BRE N A RIMEEMNAIEDRH (T /usr/sbin/
useradd — IS¢

tux@ ALL® = /usr/sbin/useradd ©®

O IEERAPZAE, BIWAUID FILAF, 1% %GROUPNAME 5ItHH, AESHIRS
I, BEEREM, FFEA .

® EBE—HZITEN (BESHRK . EAT2RENENZEIP ik, F0ALL
MEFIBEEN L2 FEFILHILISE, £A ! #1TEE.

O BE—NHSZSTARITXYE (BESHR) . BEARITXHN, BSHERUTH
'
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/usr/sbin/useradd
ERTIMEAEMETIERT, WREAFRITE N IEER useradd 3,
/usr/sbin/useradd -c
WNREBHHIEEEMNED, MNZETEM— A IFRED, T LrEEENBRT
vE(E A E MR aE,

/usr/sbin/useradd ""
XiE, AR REERAIFAA useradd, MR EEE R EMHEDL,

ELERAIS, ERRFEAVTEAMERTNFRS, HELHTREZEFAW
AOETA] F e L IR DI, BEXMERT, 2R LAFEEEMENEE
TEXo

3. ZitAFEREENOSMmAR root O%, HRMIUT—THREA:
Defaults:tux !targetpw

MRBEA, FEERBFRABMRER (B root) MO<, LAREIEME SUSE Linux
Enterprise Desktop &4 _LRAIAEBRFEANRS. £A ! AIUMESRE, EXAFRBEIA
HERO<LMmARZ root O<,

4, RFECE, BUi4iERE, HITHSZ IR sudo BREREERIFECE.,

223 BINMBEHITOARCEBEEXEKR

B3 2.1 “QIERFSENREH hWNERE, F—ASZAPTERAN root O<EIEE
{Tuseradd 5%, B9, 1% usermod #l userdel FINEt4E ] HHIAR S FIER A,

2.2 BIRBEHITHARZEENERE

1. ZBETHIRE, BURKEERSHEA visudo KHITH:

# visudo /etc/sudoers.d/02_usermanagement

2. ERESHRIIIRIEES R RINEIFN

tux, wilber ALL = /usr/sbin/useradd
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3. EAWIIHMNABRIIT RGBS, BERXEGRTIEENESHRAITIR:
tux, wilber ALL = /usr/sbin/useradd, /usr/sbin/usermod, /usr/sbin/userdel
4, BiLFIEMAFERESHNOSMAR root A%, BERMUT—TRA:
Defaults:tux, wilber !targetpw

MREA, MFEERFIHNAFRBANERAR (B root) WO, WARSEEMA
SUSE Linux Enterprise Desktop R4 LEUATLTFEBEARS. R ! aiUWNHEBE, E
KRINIEWAR RBAESHNOLTAZ root 0<%,

5. RFECE, BUifiEaE, FHITHSZ— IR sudo BREREERIFECE,

224 BEINARELER

ERRB I LUH—F &0 2.2 B EHTOEREEENEE PNEEXEE. Xt
ME#HTHARE—EZE LEFRER), BEAAR. SLNENNLERR 26 sudo FLE (R
BEEENRENA o

FRIEMA (MAEFIR) ESRIBEEENNEFHZE. NREITAFBR, IFRE
MANBEAXGANEF User_Alias FEREREIA, MARIRIFAERIRNBE
XEREXH., ZIEEFER T ERMEMIERRZIE (Host Alias. Cmnd_Alias #l

Runas Alias) .

523 ESMANREHEE

1. SIE—TXHRREFEERINBEX:

# visudo /etc/sudoers.d/01 aliases
. AL TF—1TRA LS TEAMLEADERS 314 :
User Alias TEAMLEADERS = tux, wilber

3. AT —1TAZELIEIZE USERMANAGEMENT 5133 :

Cmnd_Alias USERMANAGEMENT = /usr/sbin/useradd, /usr/sbin/usermod, /usr/
sbin/userdel
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4, RIFEHNFHIRE visudo,
5. URAEIERB% BN visudo LURIE RGBS X!

# visudo -f /etc/sudoers.d/02_usermanagement
6. MIBRIRIAVFRNIFRFEE LI LR, ZA N EE A ZNINIE X854 :

TEAMLEADERS ALL = USERMANAGEMENT

7. Eit User Alias EXHFFERFEERAECHOSMAR root A%, BHRMUT—IT
RA:

Defaults:TEAMLEADERS !targetpw

8. RFECE, RULIERE, HHTHSZ—MINTHRNUIA sudo BREBEERIFECE.,

2.2.5 sudoers EAEIEIEE

sudoers BRE XA EEMMERNAT : FRIBAIRE. FRHBRILIESEMRE, mirslREE
£ “ON” = “OFF” zZiatJJit, sudoers ELBEXHREEMIEEMNENT:

# 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@ EFEF MG #include fl #includedir 2E@HS,
0 =i ! FRSRAMEMSIZE N ONo

© EENE226T “EZ sudoers FN”

B AT AR

targetpw
trSIEH AR R 2R ERABRAR (30 root) MO< (ON) R FEMANIEAA
FEO< (OFF),

Defaults targetpw # Turn targetpw flag ON
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rootpw

MNRIKE, sudo B~ A root 0<%, EKIAMEN OFF,

Defaults !rootpw # Turn rootpw flag OFF

env_reset

MNRIKE, sudo =ME—EE
TERM. PATH, HOME., MAIL. SHELL. LOGNAME, USER., USERNAME #1SUDO * E9#%{g
TR, b, = MIARIFREFN env_keep FFJHMITE, BIMEHN “ON” .

Defaults env _reset # Turn env_reset flag ON

env_keep

env_reset fr&ig/n “ON” RERBHIMETETIR,

# 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 fr&i&HN “OFF” BREXRBRMIMNETESIR,

# 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

R LUER Defaults S AAR. FNNHSESCERR. HE, RIS EIN B4
ERAPEE,
BX sudoers EEXHHIFMEE, 1520 man 5 sudoers,

2.2.6 EHZ sudoers FNY

o

=

FANEEFEUTER ([] fRicE kD) -

#Who Where As whom Tag What
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User List Host List = [(User List)] [NOPASSWD: |PASSWD:] Cmnd List

SUDOERS #MIiE ;%

User List
— I FHEZN (BESDMR) WEA: BF&. %SGROUPNAME #&{av4EER #UID #XE B A
ID, ATLAfEA ! HIZEE R Ko

Host List
—MHZD (AESHR) MRF: (E2EER) EMNBEKIP i, sIUER ! sigkis
EXKo, Host List BYE HE A ALL,

NOPASSWD : | PASSWD :
YNSRI FTE NOPASSWD : [FEIEITIA <SS Cmd_List T2, RGEASBTAFBAL

A
~o

PASSWD J9ZRIAIET, X2 PASSWD #1 NOPASSWD (i FRE—178Y, A FBEIEEILEIR:

tux ALL = PASSWD: /usr/bin/foo, NOPASSWD: /usr/bin/bar

Cmnd List
— P HEN (BESHMR) WM. ATRITXHRNRRE, BRATFERNAESH.

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

ALL aJLAAfEUser List, Host List#1Cmnd List,
A tux TEFRAOLHER T root BEITRRIA AR :

tux ALL = NOPASSWD: ALL

iF tux iz1T systemctl restart apache2 gy#ini:

tux ALL = /usr/bin/systemctl restart apache2

FVF tux ERHFSHRIBR TLL adnin 4317 wall BIFEN:

tux ALL = (admin) /usr/bin/wall ""

25 7 sudoers #LM | SLED 15 SP7



Z& . AL
fEA ALL ALL = ALL ZZEAyMIES#amE Defaults targetpw, HN, {ERIAED
BEfZ L root BT,

© ==: Winbind M sudo
1% sudoers XfFPIsEAR, BHREERA NetBIOS MR TMASIR, Fla0:

%DOMAINN\GROUP NAME ALL = (ALL) ALL

HEE, 8 winbindd BY, EEILEEBURTF smb. conf X4y winbind
separator &I, EAIAN \.GI90, WMREEERA +, N sudoers XHFFHMK A
P75 7g DOMAIN+GROUP NAME,

2.3 ¥ X.Org NAERFEA sudo
£ sudo BRIEF N AREFBE SR TEHIR:
> sudo xterm

xterm: Xt error: Can't open display: %s
xterm: DISPLAY is not set

—FhE R RIRRR T £ B R xhost SRERY f21F root B IFIRIAHIAF Y X 21&, RIERU T
LTTRIEIRIE:

xhost si:localuser:root

AT e LA EERE T HIIEAR :

xhost -si:localuser:root
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L5 BERENE
M root BAUEITE AR R 2B, BIUERSMIBRT, 7 BENEmL
FRIZRFH root IR, BYb, BIIEXAEMLARFE, SEMUEETH root i

R,

24 BZEE

sudo --help s <iRftA] A<t

sudoers NREEEIFHEE,
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3 {EH YaST

YaST @—> SUSE Linux Enterprise Desktop TH, iRt T ol EPEREEEARENA
SEEETSNERRAE. TRESEEMRME. BEITEWL. BPhAELE. 188 FTP IR
SRR NERSX, EBAILIER YaST R5EmM. YaST £/ Ruby /5, =RIET — M BHE
AL, LR ES RGN ThEE,

BB AME (https://yast.opensuse.org/ 7) LR THX YaST HEZEE,

3.1 YaST FRE#iA

YaST BFMERRE: — AT KDE Hl GNOME ZERSEFE, S— 1T ncurses BIHE
RRERTRE XRSBNAS GEBNE 45 TAELTH VST )

FEFAR YaST 1, YaST FREGFFARREAERINA, EalLUER SMMARE S EFF B3

HURIR, ERTNERIERFRANZZIMENRIR, EERRENRR, BERRFRPAAA
218, Ala, BRETRSFAMAFNRLEER,

O == B VaST HBRIEIR
RETF ncurses BY YaST IRAZEEMIEIRS YaST GUI Kk ABIsEBFF AR, 7E/Bah{E
YaST &R Z A, iBHIAE REFTER YaST IRARE 7 iZIEIR,

3.2 BEHARAEEHE
EIAR VaST SEHFREARTERE

Print Screen

BHEHRT. BEXLEREFRER, L EEEIFE
Shift — F4

BRMZRNAEERAFZI MALRBEER,
Shift — F7

BR/ZERERERNER.
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Shift — F8

FIA—IXEE, URBSXAHREZIAPEXHIE,

Ctrl — Shift — Alt - D

RIE—TEIAE M YaST RIRATHITHR AR IR R ER MR R W, £5REURA T BIRRY
YaST #&1R,

Ctrl - Shift — ALt — M
BEh{E LRI RER.
Ctrl - shift — ALt - P

ERTREIR.

Ctrl — Shift — Alt - S

EREREER.

Ctrl — Shift —Alt - T

R i s B S o

Ctrl — Shift — Alt - X

FIF—1NEIREO (xterm), il VNC ZEREER.

Ctrl — Shift — Alt - Y

BRI RN 2R,
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4 NZASIEIVRHY YaST

ETF ncurses BIAEIR. YaST REFERA THEMRAAEERBIETS X RSBNERSA. SEFRW
GUIMELL, ZREARLZIMMNE. EaILUERRETE ncurses REHEM, HENFFRERT
TERIBBEXMAVERIRER. ncurses REANFRSAR/), BMEEERREEAEG LhEER
WiB1To EEJLUEIE SSHIEEIZITET ncurses B YaST fds, WUEEIBTRERS, 1512,
FRFIiE1T YaST ML IRF AR Z RN/ NAK/NA 80x25 NF o

4.1 : XAENATH YAST XEHQ

ZRET ncurses B9 YaST hivads, IBFT AL I%FIETT sudo yast2 as, A -1 ZEIk
BEFXED. FEMZASAETREZEISN. &0 LUERMENNIIEER IR RERSR
YaST RRIFR B X EMMIFH, HIa0, EeIiiz ro BUBHBIIRME, & Flo BREN. T
ncurses By YaST REF, S 1MXBETHIZHNMEFHRE T E=ETNTFE, FEEE
AR ETTRNRERERN—I 5, 50, EHIRAPERERTFE Q@ XRRETUIZR
ALt - AL+ SRR IZIEH.

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

TETENTA YaST BRPRYITHITTRRY, HIREFMEIIRERM At ASREIAHESERE
KERENEEEE. BXAURBANFEENER, BERE 43T “HEREIEF .

EIHMEIFEFIRZ B8 Eh
£ - AIERRHMNESERIIRNZBo 2E#EE), BELUHERARSH, BEH
Alt — -] T shift — -] A5,

EREFTIRP SN
FERAGKAE («+ M ) AIEESEERYIRIEDEINE N TEZEEE, NRENI
BHEBHTEMREE, vIfEA shift - Y shift -« KERE, NREAFLAREISHE
EBEIS 805, oA crl-E B ctrl-A

R, BARSEAEEE
BREHTHES (BME) NTEES (BnRE) WRE, HR sece o Eter
S, FILGER ALt - highlighted letter ENEEEEEEAMSHE, EXMBERT, X
T Enter WTHIN. WRMEA | SMBRNAE, 58 enter FUTFBBIERLIE
Ve

Thaese
fERTEER (N FL B P12 ) ATRRESIEASERE. YaST RERSMITRERT A
BITHEESRARE (FX)o WBIHRESRSSIRH IO AEBUAR T &5 YasT #3%, BN RRI0M
RIBHEORATE (4, B8, L W% o TS Fo BIEES. BE. T
SRS, # FL EIHIE YaST 8N,

EFAS A
FL YaST RRERAFOLEMBSMAHEFEEIEE. EAKME (« M ) AIEN
FFM. €M space AIFTHIKHMNPRII, 7 ncurses RIT, ESMMPHITIERE
ZIERHR Enter A BERRFTIANIEE. X2—MEEITH, BRZEEN R SHIHETE
FAEIRIEL,

ERFRRIERPEERF
fERAMBNTER AT UTIE SEENFAFBRLENNRAE,. EXENRGEREFTE L
BENIMAERVATS, 1518 space T Enter . ZE, AJLUERIEIERBIEZFFAFIVIRS
By (RE. MER. E#. BRIBE) -
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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 - Q

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
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Ctrl —D Shift -Y

FTFF YDialogSpy UEEBEHERE M.

4.3 HEHEHIRSE]

MREWEOEERERLE At HEE, N YaST Ry At AERAIELTH. & At 5
shift XFEFHFRDAIRESIAIRIRE & Ao

{EF At AR Esc
Esc ATLILEE At EHIT At PRIERE, 90, Esc-H AIE ae-H ,  (Ski%
Esc , %E*ﬁ H , )

fEA ctri-F 1 ctrl -8B REGEHFEEISAR
AR At 1 shift ASBWEOSIESRNRIGEA, INHEAEASHE carl-F ([
Mearn-8 (ARE) .

ThaeHs2aY PR
THEESE (F1 ... F12 ) HA] BT ITZMINEE, RETNRERAIREERKIREA, FTEAT
YaST, {8 aut AHEMINEEREANSITF G LV ZE T2 Ao

4.4 YaST g 1TiEIM

BRTY XASEXARE LN, YaST BB T — 11T RE. EIREN YaST S1TIEMGIR, BF
BT

> sudo yast -h

4.4.1 MEsITRERAFE
MREMERAEOEH, BRRHFORBE NENREMEERED, CETUERHTL
M -1 REHRIEE:

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

package name A] LA @@d KEIIIOELENENRGEER (B30 gvim) , el UZEHIE
W I B L2 RPM RGBSR R R,

B YaST R T EI S SITEERUMNERINRE, BEXNTFESENRGEEIEES, BFEEE
F Zypper, £ 9.1 “{EF Zypper” HERBRMER Zypper BNIEAEEo

442 (FERAENMER
AT TEE, ERILERUTHRTBEE YaST &iR:
> sudo yast module name

fEM yast -lgyast --list AIEFRA LA TAERNTIR,

4.4.3 YaST iRIRIEFLITSEX

AT AR YaST 10E, YaSTRAHT R MEREVB ST, BHEFMEIABAE
HOTRN. BETEANTMAT, BEAUTHS:

> sudo yast module name help
MBEMERKIBEBSITZR, WRUXAFRABENZER, HERUTHER:
This YaST module does not support the command line interface.

THBTNMAERWLITZIFHFE YaST IR3R, HEER T HFrE s <M A Ak,

4431 HEHYaST &Rap<
FE YaST IEREIF U T A<

help
FIHPRERRI S e < M H 15 EA .
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> sudo yast lan help

longhelp
5 help fEAMERE, EBHRINTRER<IETRHIRARIFMYIR:

> sudo yast lan longhelp

xmlhelp
5 longhelp {EAMERE, BHIERA XML XESEHAHEEREFE N XH:

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

interactive
WAREER, X, M UEEETIZIERNGS, MAEEs<aiilL sudo
yast §i%%, £ exit AJLURHRREZET,

4.4.3.2 vyastadd-on
MIETERIBRIZ A NFB AN~ -

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

SR LUE R LU MRS ERRER R . http:// ftp:// nfs:// disk:// cd:// 5 dvd://.

4.4.3.3 vyastaudit-laf

ERMAECE Linux Audit Framework, BXEZHT, 580 (Z£M5ELism) . yast
audit-laf EZESLUTHS:

set
BRI

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

E R REEBNEINYIER, 5i5fTyast audit-laf set help,

show
TIEINAYISE -
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> 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

B R REBHEMSYIR, 51T yast audit-laf show help,

4.4.3.4 vyastdhcp-server

EI2 DHCP fRSS a3 LAMBCE HIG B, yast dhcp-server iz Tap<:

disable
2 DHCP iR 28RS

enable
J=F8 DHCP fRS328ARSS

host
AicE BN EVBNEES

interface
FEEEMITRIMLEZIEO:

> sudo yast dhcp-server interface current
Selected Interfaces: eth0
Other Interfaces: bond0, pbu, ethl

—

B REENEINGIR, i5z{Tyast dhcp-server interface help,

options
EIE4eF DHCP &I, ERR7EMEINGIR, i5a{Tyast dhcp-server options
help,

status

FTEN DHCP BRSSBVIRTZS.
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subnet
EIE DHCP Mk, BER B Em5|R, i5iz{Tyast dhcp-server subnet
help,

4.4.3.5 vyastdns-server

EIE DNS RSB 22AIE, yast dns-server EZ L F&Hd

acls
ERipiniEHITRISE

> sudo yast dns-server acls show

ACLs:
Name Type Value
any Predefined

localips Predefined
localnets Predefined
none Predefined

dnsrecord
EE% EijZJ\/ 15%

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

BERRTENEINSIER, i5ia{Tyast dns-server dnsrecord help,

forwarders

ACE DNS #2423

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

[...]
Forwarder IP

10.0.0.100

37 YaST #E3RMyan < 1T5%K | SLED 15 SP7



BRI REEIEINGIR, 5517 yast dns-server forwarders help,
host

FEIETRLIE “A” REMEXHE “PTR” i2R:

> sudo yast dns-server host show zone=example.org

ERRTEENEMYIR, i5z1Tyast dns-server host help,

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

= 4=

E R REEANEINYIER, 15517 yast dns-server logging help,
mailserver

Fo& DI R AR 55 28 -

> sudo yast dns-server mailserver add zone=example.org mx=mx1l priority=100

’—

EERERBANEINYIER, 15517 yast dns-server mailserver help,
nameserver

Ao B X B RARSS 25 -

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

7

B R RTERNAINGIER, j5iz{Tyast dns-server nameserver help,

SOoa
FCERAGEEIS (SOA) IR
> sudo yast dns-server soa set zone=example.org serial=2006081623
tt1=2D3H20S
EDTRREBNEINYIR, 5517 yast dns-server soa help,
startup

B2 DNS ARS528ARSS :

> sudo yast dns-server startup atboot
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E B TREREANEDYIR, iFia{Tyast dns-server startup help,

transport
BB XigE N, EERTEANESIR, iFizfTyast dns-server transport
help,

zones
EIE DNS X33

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

BRREBAANYIR, 5517 yast dns-server zones help,

4.43.6 vyastdisk
FIENFEHER O XAEXES, B—ZHFNHTRE list, FRUTE—%

disks
SIHARFGHECERFTEHLE

> sudo yast disk list disks

Device | Size | FS Type | Mount Point | Label | Model
--------- T e S L e e
/dev/sda | 119.24 GiB | | | | SSD 840
/dev/sdb | 60.84 GiB | | | | WD1GO3FBYX-0

partitions
FIHAKFHIBE DX

> sudo yast disk list partitions

Device | Size | FS Type | Mount Point | Label | Model
--------------- T T S T S R
/dev/sdal | 1.00 GiB | Ext2 | /boot |

/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 |

[...]
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4.43.7 vyastftp-server

BCE FTP fRSS2RILE. yast ftp-server HEZLI TS

SSL. TLS
T SSL A TLS $xfhl ik, SSLEBNA vsftpd B,

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

access
ECEIHIAANR

> sudo yast ftp-server access authen only
BB RTENEINSIR, i5ia{Tyast ftp-server access help,

anon_access
FCEER AP RHENIR:

> sudo yast ftp-server anon access can upload
ERRERBNENMYIER, i5iaiTyast ftp-server anon_access help,

anon_dir
EEERAFPNER, REBES VN EFEZER:

> sudo yast ftp-server anon dir set anon dir=/srv/ftp
ERTRREEIEMYIR, 51T yast ftp-server anon_dir help,

chroot
1 HIEMARIFIE (chroot):

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

idle-time
CERANERE (%) , 23iZEE/G FTP IRE s A 1 HaiAvEE:

> sudo yast ftp-server idle-time set idle time=15
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logging
HERESRBETEESREFIBEX S

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

max_clients
BEHITEENEFIRENEALHE:

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

max_clients_ip
BEET IP HITERNEFIRIRAEE

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

max_rate_anon
EEEREFIHAITEANSABIEEEE (KB/s):

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

max_rate_authen
BB At BRI P A F RN R A EURERRE (KB/s):

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

port_range
EEWChEREENKN

\U*
[

> sudo yast ftp-server port range set min port=20000 set max port=30000

ERTRTBAAISIR, 55T yast ftp-server port_range help,

show
ERFTP RSB 2IKE,

startup
=8I FTP BahAiE:

> sudo yast ftp-server startup atboot
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ERTRERENADYIR, iFia{Tyast ftp-server startup help,

umask
T authenticated:anonymous B BYSZHEA SRIEED |

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

welcome_message
BE SR P IEEE FTP ARSS288Y B/RAYSC AR :

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

4.4.3.8 vyast http-server

BZE HTTP RS2 88 (Apache2), yast http-serveriEZ L Tad:

configure
FoE HTTP RSS2 EMNIRE

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

serveradmin=admin@example.com

—_y—

EERERBANEINYIER, 15517 yast http-server configure help,

hosts
ACE I ENL:

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

serveradmin=admin@example.com documentroot=/var/www
ERTEBAIRYIR, i&5EfTyast http-server hosts help,

listen
FERE HTTP AR5 28 iz I BY i A0 P 25 33k

> sudo yast http-server listen add=81

> sudo yast http-server listen list

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

E R REEHNEINYIER, 15517 yast http-server listen help,

mode

ERIERRFREN:

> sudo yast http-server mode wizard=on

modules
124 Apache2 BRSS 2818 R ;

\

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 vyastkdump

FCE kdump i&E, BHx kdump BIFHER, ESE (RASMHRIEER) , % 18 F “Kexec
M Kdump” , % 18.7%5 “Kdump EFRFEEE" . yast kdump T Tans:

copykernel
BARzEFIZIHEEER.

customkernel
IBEEBENXRZBIRA kernel string Z47, smRiEN I /boot/

vmlinu[zx]-kernel string[.gz],

> sudo yast kdump customkernel kernel=kdump

43 YaST 1&IREVER #1| SLED 15 SP7



ERTREERNEIRYR, 55T yast kdump customkernel help,

dumpformat
IEERENZMGN (E48) 8. TR
B “none” . “ELF” . “compressed” % “lzo” :

> sudo yast kdump dumpformat dump format=ELF

dumplevel
EERERR, SEEM 0 F)31:

> sudo yast kdump dumplevel dump level=24

dumptarget
EE AT REFEERGRIB .

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

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

—

ERTTRBANAISIR, 75517 yast kdump dumptarget help,

immediatereboot
FHIRARRBNERZOREFE Kdump RIZHREILENES|S:

> sudo yast kdump immediatereboot enable

> sudo yast kdump immediatereboot disable

keepolddumps
BERE HEEMENEE, tEERESIE2EERE:

> sudo yast kdump keepolddumps no=5

kernelcommandline
BEEEREE Kdump RZBES 217!

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

kernelcommandlineappend

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

notificationcc
FeTE A F#0iXm FN HE 4 BY EE F BB {4 3k

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

notificationto
$ERE BT &K B AN MR 4 AY B R {4 stk

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

show
E kdump K&

> 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
BEEE AT REBERNERHRIAN A SMTP <RI 4:

> sudo yast kdump smtppass pass=/path/to/file

smtpserver
18R TRIXBABIMERT SMTP ARS8 ENE

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

smtpuser
TR T R IEBHEBFRY SMTP R %
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> sudo yast kdump smtpuser user=smtp user

startup
5 ISR A IR Bk T -

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

4.4.3.10 vyastkeyboard

REEINSHANRARE, TREEMERSEFE (5% GNOME 5t KDE) ShRy5AIS
B, yast keyboard S TF5d6H<:

list
FHFrE RN RERR.

set
BRI REREIRE:

> sudo yast keyboard set layout=czech

summary
ETRERNERAE,

4.43.11 vyastlan
FEEMF, yast lan#ERLITa<:

add
ACEFM

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

ERRTERNRmYIR, 1HETTyast lan add help,

delete
BIBREN BN
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> sudo yast lan delete id=0

edit

ERENINEN-FHEE:

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

ETN-REERE:

> sudo yast lan list

id name, bootproto
0 Ethernet Card 0, NONE

1 Network Bridge, DHCP

4.43.12 vyastlanguage
B ZRAIES, yast language IEZEZ L Tad:

list
FHFrE R RNES.

set
1: %—)LE’JEEE‘LD = *D}Tkgh:. = -

> sudo yast language set lang=cs CZ languages=en US,es ES no packages

4.4.3.13 yast mail
EREHRSERECE:

> sudo yast mail summary

4.4.3.14 vyastnfs

=4 NFS Z i, yast nfs ST
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add
ANFET NFS #H A

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

ERRSEEIEINGIR, Hz{Tyast nfs add help,

delete
IFRILEHY NFS H A :

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

BREEBIEINYIR, i5iz{Tyast nfs delete help,

edit
ENIERINFS A

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

BB REEETSIR, 5517 yast nfs edit help,

list
FIHIIER NFS 2 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

4.4.3.15 vyastnfs-server

BiE NFS fR5528, yast nfs-server #S LI Tans

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

B R TRTEINAINGIER, j5ia{Tyast nfs-server add help,

delete
M NFS S HIEER:

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

set
B NFS ARS5 23RV Eth S5
> sudo yast nfs-server set enablevd4=yes security=yes
E R REEBINEINYIER, 15517 yast nfs-server set help,
start
[E5h NFS AR5528AR5S
> sudo yast nfs-server start
stop
{Z1E NFS BRS528ARS5
> sudo yast nfs-server stop
summary

ERNFS IRS2RECERE:

> sudo yast nfs-server summary
NFS server is enabled

NFS Exports

* /mnt

* /home

NFSv4 support is enabled.
The NFSv4 domain for idmapping is localdomain.
NFS Security using GSS is enabled.
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4.4.3.16 yastnis
BoE NFS &P i, yast nisiESLITas

configure
SELANIS BEFR R 2F/ISE:

> sudo yast nis configure server=nis.example.com broadcast=yes
ERRTEMEINGIR, iEz{Tyast nis configure help,

disable
ZHENIS B

> sudo yast nis disable

enable
AFERITBENIER NIS PR

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

ERREEIANYIR, i5afTyast nis enable help,

find
ERETEFHIETA NIS RS 28

> sudo yast nis find domain=nisdomain.com

summary
ETNIS BRI ERE,

4.4.3.17 vyastnis-server

FCE NIS fRS58%. yast nis-server ##ZLITan<

master
FoE NIS EARZ523:

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

E R REBINEMYIER, 15517 yast nis-server master help,
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slave

FCE NIS TIreshks52s:

> sudo yast nis-server slave domain=nisdomain.com master ip=10.100.51.65
ERRTEEINEINGIR, iF={Tyast nis-server slave help,

stop
S1E NIS ARZ528:

> sudo yast nis-server stop

summary

ERNIS RSLFECERE:

> sudo yast nis-server summary

4.4.3.18 vyast proxy
FEERIFIRE, yast proxy EZLIT&Hd:
authentication

EE RN SIS

> sudo yast proxy authentication username=tux password=secret

=

B RTEINEINGIR, i5={Tyast proxy authentication help,

enable. disable
BRRZARIEIRE,

set
B EmREIRE:
> sudo yast proxy set https=proxy.example.com
ZRTERBIANS|R, iBizfTyast proxy set help,
summary

ERRERE,
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4.4.3.19 vyastrdp
AR RmgE, yast rdp EZLU TS

allow

AT IIRIARSS2RAIKE
> sudo yast rdp allow set=yes

list
EREEREIEERE,

4.4.3.20 yastsamba-client
ACE Samba EFIRI&E, yast samba-client EHZLITa<:

configure
B Samba WEFILE:

> sudo yast samba-client configure workgroup=FAMILY

isdomainmember
KETENEE NG

> sudo yast samba-client isdomainmember domain=SMB DOMAIN

joindomain

I RN ARSI

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

password=pwd

winbind
BAHEZRA Winbind fR5% (winbindd SFFERE)

> sudo yast samba-client winbind enable
> sudo yast samba-client winbind disable
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4.4.3.21 vyastsamba-server

fidE Samba fRSZ 3RS E, yast samba-server iZZ L T

backend
EEFRAFPEENGR

> sudo yast samba-server backend smbpasswd

E B TRERBINEDYIR, iFiafT yast samba-server backend help,

configure
FcE Samba fRSZBNLF/IRE:

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

server'

BRREINEINSIR, 151517 yast samba-server configure help,

list
> sudo yast samba-server list
Status Type Name
Disabled Disk profiles
Enabled Disk print$
Enabled Disk homes
Disabled Disk groups
Enabled Disk movies
Enabled Printer printers
e
187E Samba ARSI AE:
> sudo yast samba-server role standalone
BB RTERNEINGIR, i5ia{Tyast samba-server role help,
service

BRAZA Samba AgRs% (smb # nmb)
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> sudo yast samba-server service enable

> sudo yast samba-server service disable

share
1218 Samba =

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

—_y—

BRI RTERNEINGIR, i5ia{Tyast samba-server share help,

4.4.3.22 vyastsecurity
EHEIENN R 2%, yast security ST
B3

BEENHR LRS!

> sudo yast security level server

—

B REBIATSIR, 5517 yast security level help,

set

REREETRE:

> sudo yast security set passwd=sha512 crack=yes

B REEIRTGIR, 15517 yast security set help,
summary

ERYREEENREE:

sudoyast security summary

4.4.3.23 yastsound
FcERRIZE. yast sound ZEZLITa<:

add
ACEMAE R, MEREMSEHEY, ZaSSAMRNENE —IEFR.
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> sudo yast sound add card=0 volume=75

ERTREENAmSIR, 15517 yast sound add help,

channels
FIHERNTRAEERE:

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

modules

5\ tHPR7A BT FRRYAS S RAZARIR |

> sudo yast sound modules

snd-atiixp ATI IXP AC97 controller (snd-atiixp)
snd-atiixp-modem ATI IXP MC97 controller (snd-atiixp-modem)
snd-virtuoso Asus Virtuoso driver (snd-virtuoso)

[...]

playtest
FEEREERIRES:

> sudo yast sound playtest card=0

remove

ERECENE R

> sudo yast sound remove card=0

> sudo yast sound remove all

set
NERIEEME:

> sudo yast sound set card=0 volume=80

show
EREXERFMAER:

> sudo yast sound show card=0

55 YaST #E3RMyan < 1T5%K | SLED 15 SP7



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
HENRSG LFAEERHNECERE:

> sudo yast sound summary

volume
IBEEERMNEER:

sudoyast sound volume card=0 play

4.4.3.24 yast sysconfig

=4l /etc/sysconfig TXHFMETE, yast sysconfigiZ=Z L Tamsd:

clear

NEERETE:

> sudo yast sysconfig clear=POSTFIX LISTEN

O BT SIXHENTE

MREEAESIXFRER, BEA VARIABLE NAMESFILE NAME i&7%:

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

56 YaST #E3RMyan < 1T5%K | SLED 15 SP7



details
E/—J_?E %E’JﬁéHLZIIQ\.

> 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

list
ETRBRRTENHEE, FAH all AISHFRE T EME/NE:
> sudo yast sysconfig list all
AOU AUTO AGREE WITH LICENSES="false"
AOU ENABLE CRONJOB="true"
AOU INCLUDE RECOMMENDS="false"
[...]
set

NEEREE:

> sudo yast sysconfig set DISPLAYMANAGER=gdm

O R ks

NRTERESIXMHHER, BEA VARIABLE NAMESFILE NAME i&3%:

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

4.4.3.25 vyast tftp-server

BCE TFTP fRZ28, yast tftp-server ST

8
@
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directory
1EE TFTP AR5 88RVEIR

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

status
1= TFTP BRRS3 28 ARSSHUINTS

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

> sudo yast tftp-server status enable

4.4.3.26 vyasttimezone
FCERX, yast timezone iZZ LI Tar<:

list
X 53 4R 5! PR B B FRRYBY X
> sudo yast timezone list
Region: Africa
Africa/Abidjan (Abidjan)
Africa/Accra (Accra)
Africa/Addis Ababa (Addis Ababa)
[...]

set
NN XEEIEENE:

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

summary
ETRRXEERE:

> sudo yast timezone summary
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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

BIBEFMF, yast users 2 T5&Hd

add
Y ES T
> sudo yast users add username=userl password=secret home=/home/userl
BB REBAANYIR, 1&5fTyast users add help,
delete
MFRILE K

> sudo yast users delete username=userl delete home

ERREEBIETIR, 55T yast users delete help,

edit
ERMBREPKF:

> sudo yast users edit username=userl password=new_secret

ERRSEENEINGR, iFz{Tyast users edit help,

list
HHiZE P BT ENIN BB

> sudo yast users list system

BB RERBINEINYIER, 5517 yast users list help,

show
EREXETRPAT:
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60

> 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

E R RTEMAmYIZR, 1§57 yast users show help,
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5 f&H YaST EcEESMER/MXIzE

KENBIAREEESHER/MKIGE, EolERERBNRANIES, PIMEX
BFEAFRKEENIES, HNENENREMAERNIES, i, EERUEERE
EE, AREBRNER/MXILE,

NREEFENER/ X R ZIESIMER T, NAENMEEEERNRS. SUSE® Linux
Enterprise Desktop ] LARIBTMEAREH locales, XKIFHEBERKR—HEE, XLESHEXTE
AR AERRRAIESNER/MXILE,

ZRHABSAEIERRAIES, HEMABRBENNXIZE, A, ERIULRESIES,
HRERMERARENBMHIESIENRINES,

MFXEAES, FRESL T "ENARGIEST PR YaST E51ER, MIRFEUIETE
B EMNAREFNEAE, BREXREES LUK EEN A AR,

BAILUET YaST B XM R A B E R /MMM XIGE, @il el n] LU RSN #5EE AR
SRBTRY. BXAT, BEBN E 52T "FEHEZR/MXAEEILE”

5.1 ERARRIES

RIEEERARENAR, URERFERENZAEZNEREIMRTIMAS—ES, AH
R TUE LU LM

ERENFRRIES
BESL1T “EAYaSTERHRARES ME5.127T “UNMREIARSKIES™ FFikig
E, LUMBER YaST REBZAMURHFEHIRERINES. BEXNSE FPREREER.
EHRENRARELEEN, BE5|IFHRS, NERFABETEITIRS. NARFNE
FEXABERR.

NEREES
NRFTAERBLUTFIAER YaST AREIFMRLER TRFESHHEE, NWeERAREN
IERIROMKEEIES. BXFAER, B2M (GNOME BF#Em) , 638 “BEXNE
IZE” ,$3.27 "MEESRE . ERMXERSHRZE, BHRERRRITHERRN
BS. TETEEERNNABREFARILERRIZNME, HALL YaST RIgERNIES BT
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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 fEAYaSTBHARSES
YaST SEHFMARMIES X3!

FEES
£ YaST FIRBNETZESRNABTEN RS, € YaST MEmEIFR, FRIFEEHMIE
=, BNREZRAREERAXMES.

XEES
RERBIES, ULRAXHFZIEM, FEN, JUFMERFENRBESTENIES. f)

n, ERXRBESUREESRINARER, UEUXMESHITXFAE,

EREHMEBES 28, BARHEEREPNH-MESBERIANRAESE (FBIES) .
ZEi5i8) YaST iIBE1RIR, BJLUBTh YaST HEH A > 155, HE, Em<1THIE{T sudo
yast2 language &, HIZFNiE = MIEE,

il

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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3iE 5.1 REHMIE
REHMIEBESE, YaST AFHRAS root RERRMNKIEIZE; BEBRLE 4, EFA
F7 root BYXIE1% EIRE MRS root iIgEX M /etc/sysconfig/language Y
KiFGETE (LC_*), AREMNEBAISEERFERNKFIEE. &, ETUR
IS MBS TSN, REMEEERC LC CTYPEZE N5 @M A EREN
{&, RC_LC_CTYPE TERESHENR AR BEAMIES,

i

1. 2 YaST IESRRAPMNES, AUNERBERENAIZIES,
2. BFEMESRIFFONES, JURBERENEZIES,

3. Itb5h, RIEFHEEES ABRREHRENEK (NMREA) -

O 3B7: 5REE
WFERBERNXIGE, 57 YaST o RERE S, » A48 8HhE,
HAY > HHAMETEl, BXBEEER, BSEE 0 = “LEAGESH
B’ MES2T “BERER/MXMEEIEE”
4, EEMIFETF AL root IESIEE, FREHAT,
a. BHEF root WXIEICEIRENFIEE. EXEZER, BREHEHN.
b. HERETEXS root BAER UTF-8 45i%,

5. MRAAETBRESVIRPFAEEENXIEIRE, BERRERFANKEIZEEEE, BXa

RERSBHELEXHIEERTE,

6. FEMEERELHERIAESR, MREFTREES, U YaST REMNNTHMESH
R

EZSGUEHAXHFEMES, B, BEEAXEESZIMEMESBoINARER, EFEHR
WREMFIES, WS 5137 “UHAnE XA GNOME [ AEFRNES" Rk,

512 tIRAIARGTIES
BLBEARFNBINES, FRTUTLRE:
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1. [B5h YaST IBERIR,

2. EERFIRAIMASIES(FNTEES,

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

flgn, BEAEIERL) f-spot, BJLUETT LANG=de_DE f-spot, XFEMIES, BEMRERK
BIES 18, R locale -av dap<IRENFRERIHIESREMYIR,

5.2 ENEXR/MXMEEISE

/8 YaST BEAFIRYaiER, KBRS HE. RHMNXESRAZRAEHIEX, Eijbi
YaST 183k, ERBE YaST HEEHZS: » HEAME, 5F&, Em<$17Hia{T sudo yast2
timezone &, HIZBEHETEHAIE X IHEE,
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B B X >

EHR) HE@)

T -] |t |

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

BRREARKE, M. EERENTIEFIENER/MK, WEE,
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, XEWFERTEID NTP BEapXMNERLHIER, AARARBERE
HSRARHZ BNNENTF 15 58, FSHITEIRY,

HTFHIRNAKNERIEZSETERNR BI&EH. SFMA. EEEXGRS LER
KWE) , FEZIRINESBRHEGEHZEN 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

SEEX B AT 8]
O Fa

® 5 NTP [RE83R%
A - it | RE(C ) |

Pool 2.suse.poolntp.org |
- BE

ot NTP JEtHE(N)
|3t ~ | |1.suse.pool.ntp.org

_mme

4, ERECERH, AILUTASHNTPESR, AXIFAER, BERN £39.17 " YasT

FCE NTP &P o

5. WA
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6 {EF YaST EIEAF

EREHE, ERRENRRLIBRTAMAR . £ YaST AP IHEEEIREILURINAR,
HRENERAF. EXANLERERSE, UWEEMERS2E LB #HITESHRIIE.

6.1 AFMABEEXNIEE

BEEAFEA, BB5hYaST HBREEZLZ2MAF » HRNHAEE, HE, BIMGLTIET

sudo yast2 users & REIZFFaHHFHIHEEITIENE,

BRMNAEE
BRY) | AG) FMAFNEGAMEER SHRIEREAN
TiEE: BEX
xR AW up 4
tux TuxLinux 1000 users

wilber  Wilber Fox 1001 users

ARIN(A) RE() HBBF(T)

#ENH)

6.1: YAST AP ER

REEIEHEGS) -

TFEm(X) -

EUH(C) BEW©Q)

STMRPEERE— 1M RSCEERAR ID (UID), BT EIUERITENNARZ5, REE
RET I NMUEREERNREAR . SUAPHSBIERE—NHSMER. SRFEARE

M, EEFEERERIBERRNRSKE,
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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
TELHETRAR, BILURIN. BEREMPRIRE A, BSIE 6.6 7 “EIEA" LEREEXY
EAIT IR ERIE R

ERAR SHEIER &
NRERIT B EEZEHRM NIS 3¢ LDAP ZEXMAF SMIIERERNNE, EaUES
PIIBET-R ERNETFEHWRIEREREITER, BXFAESE, BELE6.77T "2
RBRSHWIEREE" -

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 AlitiGeIE. Bk, MIERSERNZRARAPIKF . FREERELENAFAREER, SNFR
BRI

Q EE: FHMERFHNID
X4FRBENSHF ID, MIFAFREHEETE—E. AF IDEl/E, LAFPNAFREERT
X t=BohA%E, URMELLENR, B2, ID BTG, APMABREEEXHR
SIREMOE S ZRSHRIFTEN, BRIFFEIESXESHFRIFI B

THIRBEETR T IMRERARFPIKF . BXEMEDR, H20E 637 "EMAF K%
oo

iBi2 6.1 FRMNKIECRAF KA
1. #T7F YaST A MAH EEMEEH B & A P &R,
2. ERRETESEXBEENAFSE, MFEFRIILREFRAR UKRBFPRENE.,

3. EEIMNAERPRNED, FEFE—THSEEHRE,
EEIEMBIAFKS, BRER,

4, FE—METRLMAGENAFKE, WAFE (BTER) MNO<. XEHREELUEL
BB, RIIRREHE, RASBEHDERR ID HEFREEMEIRENRIAME.

5. BERARGENEIXENZAF RS, BRUEEINASH T, XiF, M= root BIZHERF
A&, ARELFERU root BHEREAFIRRSHER
AGIRS KIXBIER TR AETE A HbfBAS /var/spool/mail/USERNAME /i, Heh
USERNAME ZFTitFF B RE. BFIREFHME, RILUER mail &<,

6. ZFEHEMAT (WAF IDHAFREERMNER) , SIEMATETR E#1T.
MRFESMEMUNEAFNEER, BEZATRPRANBARETERER, HE
BEEMUEBHEMEERNIART. S, FEREANAERIERSIBFNAFE
EES

7. ZRFIAAUEMALAEROLSHIKERMOSED, BRI O REFARLT. &
KFMER, FEE 56327 "REILEOSER" o

69 BIBAFKF | SLED 15 SPT



@

8.

9.

NREREFERE TFAEER, BREHE.

BEHEUXRABSENEEHREEN. e, FARMMNAF A UERERIENEREM
OLERRY
5E, BEREMBEENREAREAFAHAEEMNEE, BRES L ZHENEN.

Z&. B7ERB root Kk

BIAMBA LRGFEETLNT root (kP Eap S, EBISENRAER. MARE=1mrlkER
BE N root NARFEEARIERET. BAXFENIEERZHMNENFNIFE, BHE
HEMA RSBV ENEE, AEXTR T —MEEFENITHES, MAR—RMER
B, @HRIE=FANAEFNERSETESNLL, EXERER, FERATRHNED
HYERIEEEZRFERR root 1k,

BT EFNERR root tkFIEHMNER, SUSE AXZ#FEHRH root tkF,

BE, JEad root kP EENIEIZREZKF HEERATTN, B2, /etc/
passwd EXIZBAF AR 644 1R, FIRFMNEEAFEEEREAF ID0NER

%o MREBFHEFNSGERFP root IkFHRS, BFEN (ReMgism) ,$ 14
T ‘APEE ,$ 1457 “IBEl root BR” M (LeMsakism) ,F14E “ARF
EIE” % 14537 “PREISSHER .

e~ ITECEF ID

% (1) B ID SM&RE ID #TLRARER. B, SRRt Ey
() BAERIISSERAN D WMARER, XETRERS Bl AR
(BOFR A L BT IS L SIS B AU

312 6.2 . BAEMIFRAF KA

70

1.

2.

FTFF YaST A P FILH EEINEEH B T 7 E-R,

EEAMERAF KA BN IR ERXIKE, BMFIRPERIZBFAHRLTRE, &
EFEAAFER. BRABRRKFZAE, AR REERENIHTEN.

. ZMERAAKS, BMIIRFEFZAPFHREHG. EREEEMNFRANEERTER

REIZEIRE.
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6.3 HtAEF MK 7N

BT BIABP K AIEESN, SUSE® Linux Enterprise Desktop it 7 EfthikI, a0, A
FEFISCEOLREE. FRAMBNEER, HENAFPNAE XHEEEERED,

6.3.1 BmIERMEOSTES

YNR(EEABYE GNOME REIE, WAINSERFEEBMER, NFFERFREREXOLE
. BNERERFAESISNENERIIEEIMR, —RREN—(UAFACELLINE. AT
OLERAULAREEREERTRANERFRBEERERRS.

TE. RENKR
2 ARLUEMI BN LR EHERAEOSERAE —ENL MR, TESH
WIE, (EEAPBERENRSANIE. NREAAOSHERIE, BPERILIE,

BEHEEERHLTALER, 58T YaST AR IHEERR T AT » & FigERiFEXLE

TIREs

6.3.2 5&EMISLHE <R

TEZTRAPHAZL, RFELBRFISHEEANOLSRE2ERKE, APNZERENREOS
HERTEREZIRKNAEOS, NFAMAR, BHRITUTERE:

#i26.3: RHEOSIR

1. ¥T7F YaST A fAH EIEFNEEFEEFH IR+,

2. EEFERAPHBEERE.

3. YMEOEEET*, AFN EROLERZBREZIETF Lo

4, BitAPETRERNEREDOS, BEAEEHEO<,

5. EXOLRE, BIREEROSHEAEAREMER DS &IVERKE.
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6. EREOLKURIREAFENOS, BANSKUZ DR A HESIRERE,
7. ERHERRKEAFAIUERNBEIRAR, BB R AT ERHRAPRIE.

8. AT NMKFIEE—MIERIRR B, LLYYYY-VMM-DD TN B, iR
BE50{FKX, MeENATIKRERS,

9. BEXETMBAIABERIFAES, BRI,

10. BEHENBENENS.

6.3.3 EIEACEN

NTHLERGARETKBEBNNERLTHER, RAREERAUNAFRRARERT. TUAN—
PRSI XHRSEXECEH, ZECHTRE A EANEE=RIEM AT IZLLIZRY inode (R3|T
=) #o Inode EXH ARG EM—TEUESEN, BT EEESEEXMH. BRUEMXHERAEN R
BEXER. ZEMIEFMEXARANRIFMERENE WARMARREN. BRI, SATHITN
fR) , BERSEFEXHIMRNE,

SUSE Linux Enterprise Desktop s2iF (£ soft 1 hard Ec&i. 55b, BILAEXEEFREIE, 7
R P AE BRI —ENHE,

IRECER
EX—TMESRF, BTFERERENENAR. EERARSERARFTERRLIK
LRV, HRECERPRE R T FEECER R Ho

tEECE
EX—RE, AZLLRFIFHELE NIER, WFEE T HECH, NABA UEESE,
HENBEFRIEEZARR

Z=BR %o

SEPRAR
EXEBHNEHZ G, E3ZKEEIFLALES, BEREN—MEIZ/WE, FHl0—
INBS BN

212 6.4 | NP KBRS

ENRTERAFRMARERE, FERE YaST ERXDREFFRNENN S XSRS
o
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1. £ YaST /i, EERL > D XiZFHREE UL,
2. FERDXEFR, EFEEREIN D XHRLSRE,

3. B Fstab WEIHBUES AR . MRFERZE quota AR, HERLEHIAME
MBGEEE, RAMSLEZINGE.

4. WINENEDN, ARBHERIXIEF,
5. WANLLTap <tk quotaon RSB IETEIETT:
> sudo systemctl status quotaon.service

EMNZAFE AT active K. MNRBEFLHIEMNLL, BEMA<S systemctl start
quotaon.service ¥ EEz5h,

212 6.5 . MAFSAIRER
WME, BN ERFR A IRENRECHNEACE, HoligErEERENRERIER.

1. 7£ YaST AP AIAHEER, EFEBRIRERTAIA P NAH R T HRIE,
2. FEHRfHETR L, EREEAF KW, HBEEFT LA EMIEE,
3. N ARGHRERENRBEHN D X,

EIEE »

XERL(E)
[dev/sda3 -

AR
HIRHS)
5000
BRIRSI(H)
75000

I-node [RH
HIRH(0)
0
EREID)
0

HEN(H) ECHIC) || WE©)
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L EARNRET, REEETEE. FRANRFSAETID X EAHBERIA/NA 1 KB AR

Ho FEERFIFEEREIE,

. B, WrIREIAF AT S X ErI#AER inode ¥, 1E Inode [RHIFR, MMNUIRHIFIGE

PR %o

. IREAPNAEBHIEERA/NE inode BIRFIRY, 7 BEENXFERER. SN, SEEH

KX AERZLATEERS. 1EERIVFAFSHAEB L U LIS ERIRFIBYEEE A,

. BEREWAERNIRE,
. BERHEUXFAEEMNEEHREEN.

%E, BEREFMEERETRYAFMASEMNEE, BREEZ30E0 > LIS NE

SUSE Linux Enterprise Desktop &Rk 7 repquota gf warnquota Fa<1T TR, RHAE
AR LUEAXETAXRITHMERE, NERBHETAAR XS FEE, EEA

BRI quota_nld [ D-BUS # A5 EBHEHAEXNAZER. BXFHARER, HER
repquota, warnquota #] quota_nld F#i,

6.4 BEARMAFRIOASE

CIRFTRIZAHE A FBY, YaST BERLMERIARE, i, XESECERAFREINASARE
BRAIHRENIR, &R UEXLEERINRE KB EEK:

74

1.

2.

3.

FTFF YaST A~ M 28 B IR I IEEFH AR A P HURUAEEDTR,
EENGTAPNBEIREBRA, BMRNEFEES—14H,

YNRAFAGER /home/USERNAME 1R AR EB RAVBIARRRR, BHEREE RBIREA
2322

=X o

. EENGEAA X EROMIRER, FRABTERNVAFEETRAFEEE, §

INRBISAEAER, BN (Z2MamEWiERE) , £ 19F “Linux FAYIARIIEHIZ
=~ #1 umask FAET,

. BXREMETIESE, BREFE,
. BEAENAERNEN.
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6.5 WHRAFEIKEIA

EARERINKBER A A R DECA N, @RI MA P A EENEERRYHTHE P BUE0IA
EREBRGEFRINRE, BEUTRBAUT EEIERRENA ARG A, WFTEEG
RAPMERINARETR, BSRE 647 "EiAMAFE0ANEE" o

i312 6.6 : B AP BVAEEIR

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

2. BEREFIREIZTIE R,

3. EFENAFFBRA, BREIAEFFMTIRPIEFIZH,

4. ERAFERAEMRESR, BEEMATIRPEEN NS EE,
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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NAENAA >
AMED) | FEHG)

HEHN) HRLE (M)
users bin
chreny
daemon
dhepd
v flatpak
ftp
ftpsecure
gdm
lp
£8 1D (gid)(1)
100

=B wHO || wEO
6. ZRMBEAFRFAMEFFAD, H@IIEF R ZAIHEMRTRERYLE 7 53 5 R AR LR,
EMEREGRXERR, BERAXNNE,
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 BRS588 ERWEPHNFIE RGEITETRAAEE,. AXEFAER, BER (e
sefuism) 38 “BANIS” o
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SSSD
RARLIRSZTIFIER (SSSD) AIEASMEFR P EE, Hellt AR EHEXLELSE, BfE
;TBTE%HE% (EB) RAEpRlitARGss, BXFMER, BEN (TeMakisE) ,

4E “fEA YaSTIRESMRIIEPIR ,%4.2T “SSSD” o

Samba
7£ Linux 1 Windows SEFBIMSKE L E(ER SMB B0, BXIFMAEE, BEEN (&L
MR IERE) ,5B 7TE “Active Directory £3¥” o

SEUSHIIES, FHITTFIRIE:
1. $T7F YaST chat i P4 BIETBIE.
2. S SNHIER FAT LR IS A IIE A 4TS BB,

3. EENEMRIEAZE, BRELEHEFREEANSNRIESE. BERESEEEE
YaST VR P iRfcERIR. AXBNEFPIREENES, BTSN TED:

NIS: (Z=MaEkism) ,E3E “BANIS” ,$£3.27 “WENISERIE

LDAP: (ZeMziErE) ,£4E “FH YaSTIRESHRIEEF K ,H41T “EH
YaST BcE B {pIiIER Fin”

SSSD: (&keMzfticm) ,$4E “ERA YaST IRBESMNRWIEE iR ,%$4.2T
“SSSD”

4, EREEE, HREEHFNHSERR,

5. BEHE UXAEEMNEE,

6.8 BMARGHF

SUSE Linux Enterprise Desktop FAIASBIE—LERAMBRIAF B, XLEAF@BEE Linux
Standard Base IFEEX (&M https://refspecs.linuxfoundation.org/lsh.shtml2) o FEH
FIRREETERAFRRANERR:
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daemon

IBXAF, AT SIERANAREFREMEY. FNARFNZTBERLLAR .

gdm
GNOME B REIEETHFIERF (GDM) AL AR BREHEFLER, UKEEAMMNITIE
ERAR

lp

HIBR Unix TENR S (CUPS) BYFTENH <SPPI R,
mail
79 sendmail 5§ postfix FHRHFIZFTNERIAF,

man
B man BRiAEFME.

messagebus
FAFihie] D-Bus (REEL, AT #HIZEEHNREEL) . FiPiEFE dbus-
daemon,

nobody

FMAEEAXEEETENREANEF. Bal, EFREEMR, EA Linux Standard Base
BIAS N TIFREFREEIMM AP K,

nscd
HARIRSBSEEFTIFIEFER. LTIPEFRERFEE NIS #1 LDAP 4 8efEIHRRS. T
PIERFZE nscd,

polkitd

B PolicyKit #IUEZR R, ZIEZRATE X BIFSIUHARZRNIEK,. FIFiEFE
polkitd,

postfix
HH Postfix BB FERfEMA,

pulse
H Pulseaudio EEARZ 23 E A,
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root
R EE SN RN AR EIRERFER,

rpc
B rpcbind #5% (RPC ig[RRST2E) A,

rtkit
H1EMt D-Bus RAARSZ ASSI LA AERTNA rtkit REEFER.

salt
Salt IRIEFHITIZIZRITHRER . FIFEFR A salt-master,

scard
BF58ErME-RBSEBNNEF, TPEFRZ A pcscd,

srvGeoClue
GeoClue D-Bus fRZFREFRBHAUEFEE.

sshd
REINTTIFIER (SSH) R ERBAEREIELENE EHITREHNINZE &I,

statd
rpc.statd sFFIZF PSRRI RS BTN (NSM) ERERMIAES | S@H,

systemd-coredump
/usr/lib/systemd/systemd-coredump s5 < ERE SRR, REMBIBIZOFE{E,

systemd-timesync
/usr/lib/systemd/systemd-timesyncd #3<E A TG4 R St ¥ 52 4R A
B (NTP) fRZ528E

6.9 INRSAH

BIAMBERT, SLE REIBZSMERSGRSERANAFE, TEIIHT —LRF, HhFLEEN
FHVAH, BERENAIRNESR,

root
BEFBENIRRYEIEAH,
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bin

AT SRR AR FREMEM. AR ERLAE,

daemon

U AT IREITIFZF N RSNIAR. FHREFIENEREBM UID/GID z1T, LUER

EX.

audio

BIRERINIR,

gdm
GNOME Z/REIE2RZRINPR,

chrony
B a] R AR S5 B9 PR,

kvm

QEMU it ENIIEINZE T A B RINER,
libvirt

REPAEIERRBIIN IR

lp
FTEMHIR(ERIAN R

mail

BB AR S5 IR PR

man
157 T F A D10 man &5 <RI PR,

sshd
SSH @R MY T2 R BIR R,
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7 YaST BX# 55

SUSE RGN RIEERH R 2EH. RMAMERERNERRBRAZLTERIRS. X
FIIMEFEMESERIESEE 35T “GNOME MG EHiEE" » ZENERTEHRRGEE
MEBATIA: YaST BHEH

B ETEEIR M T SUSE® Linux Enterprise Desktop BIEH#N T o MR ZEMEFME
=, WEREFECSEE. NREREAREM SUSE Linux Enterprise Desktop, B@7E
YaST B ah= i E it R EM. HE, AIUMEERNRERFRNERLER, ERMHE
PROETZRE, E(ER YaST V(T > T EFERIBohiEFEEIESS. BES 841 "EiEIG
EFENRS" PTRESAEXEEEEESRNAS.

© i1E: iHEEHE R
MREXEFREMER, EEAGERITRESEH], @&, SUSE Linux Enterprise
Desktop &Mt —FH=FRIITIH, TELHAEIERILUARIENRBER. TRERGE, KiE
@ITIHRERER.
NFRIFRIEFHERNERES, BSFI—FESHHE, B EHR SUSE Customer
Center IEFEHITIR, @ https://scc.suse.com// 2 518 SUSE Customer
Center,

Q FE: BT IEWERNAIEILE
NRAFZ IS LILZ HRENAERRT, BREASITED RO 80 A 443 EEE
https://scc.suse.com/ #] https://updates.suse.com, LUEZEWEH. X
JEAER, FI90 1P st AICIBARSSSRECE, BB W https://www.suse.com/support/
kb/doc/?id=000021034 2,

SUSE =117 REBX KA EH:

ReMEN
BEFENZEMREE, BHLRE,

HEFEN
EERRERkitENZ 28R,
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A SE R

BE IR 2MAEXBYIR AR (HIERINEE,

7.1 BXWIEFIIEE

EHTHF YaST BXAEFHXENE, 1EBE0 YaST FhE&F T > BB, R LAMELITHRA
yast2 online_update EEhiziEiR,

EXAL TR O R PH &R 3 2H Ao

XfFE) 8P ®EHERP EEG HHED0) #EmO) X FEEH)

|BEW v BEE SR | REED() | BMEF
~ BE
Rl M BE B2xE (F/A)
&  Security update for samba 42 libdcerpc-binding0 Some samba... 4.6.3+qit.25.0clf

% libdcerpc-binding0-32bit Some samba... 4.6.3+qit.25.0c1
* libdcerpcO Distributed ... 4.6.3+qit.25.0c1
% libdcerpc0-32bit Distributed ... 4.6.3+qit.25.0c1
% libndr-krb5pac0 NDR marsha... 4.6.3+git.25.0c1
% libndr-krb5pac0-32bit NDR marsha.. 4.6.3+git.25.0c1
% libndr-nbt0 NDR marsha... 4.6.3+qit.25.0c1

. 5 . o % libndr-nbt0-32bit NDR marsha.. 4.6.3+git.25.0c1

RRENEFEHG): | BRBEIEF 7] | Y ongrstandardo NDR marsha... 4.6.3+qit.25.0c1

. % libndr-standard0-32bit NDR marsha.. 4.6.3+git.25.0c1

iR

SUSE-SLE-DESKTOP-12-SP3-2017-867 -
Security update for samba

This update for samba fixes the following
issue:

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

RO | moraE | wa | AW | xesiE | e |

libdcerpc-binding0 - Some samba library

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

MIFEE: B33

code on the server as root.

| mEo || 2 |

7.1 : YAST B¥¥E#H

EMRFHZEER25IH T SUSE Linux Enterprise Desktop BTN T, 4 TiRLZSMBEXM
(security. recommended #l optional) HiF. EEILAMER4N T ZE5IHER LT E R

TR B CRE Z 8B BIARE
VEHT FHARE)

HAARREIERT RS LERERIRAFERIH T,

FEBFHT

EBRTRELARLZENRHENMHT, RBREREHHT (AANEMS—FEXEXIRMG

BHTTEH)
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FrE#T
SUSE Linux Enterprise Desktop FIFRERTAB#MT

HEBONENFIRIEBBRT ST BIFAEM. NF THEAIGENFTS RESXHME, 5%
shift - F1 , Security Al Recommended % T FRrEKAVIZIEE Bohflig. XEAREEENZ
. BrEHME bR,

MEMEEMEFEENEMEEERESNRGE, HRETEFRILREFENENTHNE
Ko EXMERT, #THEAIETR—IHAMRIC. ZHTREREIIRY, BIEHTC
NERE, XFRLENT (AAZREEEERENN) , MEEz TNt iERE,
FEHEEMERFE—I, AIEMISEL TR TiEAPEEEERR. A LN TIHFmENT
FEENRGE (—MTIUBEZSMRGEEAR) » BHA LSRN UEEEXMT
FEENE M REERNAT,

1.2 REWNT

TEYaST By “BXHNEH" IEEF, EAU—RMERERERRANMWT, BrIFohiErrE
#T o ERILERENAT AR T o

AINBRT, BRNRFALURAIBNAERT (optional 4 TERIN) HMEARCHHRE, —
BEBanEERVA, ENBEIEHNA. IR—THS M TREERSIFRS, EFREE
T2, RASREEREM, B, EALORERSLERENT. BIFEESISHFR
B THREALZERIRIF T, SERLT FehtFERR,

B2 7.1 £ YAST XM EMR AT

1. B5h YaST FHZiR 1+ > BXALEHTo

2. EEMNARZERIAIANMMERT (optional #TERSM) , BRENAHES,
3. BBER BN RN T IEE:

a. EAREPRENENMTIEENMNE. BXAT, FER E7.17 “BIEHE
E” o

b. RIBEMNFEMEIFERBECHIERAT, HEABRBREANTHM L TXEES
pris 2= VAN
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O == KERERARLEH
BRI E, BNEAEIUHEFMEMS security X4 T, EHXLE
HTHRBETENT2MRE, MIERFERZ T,

c. ZHAHTES/LTREENEH. EENRENMRAEERITIVRE, BEEIESF
ARBEENRMGE, FER—TUEF

d. EfIAEREEHNARME T, BREN AR S,

4, RESTRE, BETTMIRE YaST EXLEH T, EHNARIMEELERENH.

7.3 EEEHERANT

EIFER I FENR, URAREMERSIA Bug BIXE, WMREZME T EE Bug,
RB=BoEZAT. — M HNEHR RASES) LB LUERSE bug B4 T, HZFELE
BRRHEZAT . AJUENHE D RET R EEEEMEINH T REBEIER.

XFE) RHFEE) EE@ KMED) EWQ) Tk BEH)
HEVY | #Re TEHBE) | 85%0

an% =

RENHRTE T kfta BE BEx% (FA) K
it z=gioE e 2} % cpio ABackup an... 212-391 163.2KB
. cpio-lang Translations... 2.12-391 644.6 KB
TRIFRORITE M cpio-mt Tape drive c... 2.12-3.91 77.4KB
TRBEIERIFD M kernel-default The Standar..  5.318-59.37.2 148.5MB
ZHSRENREE M kpartx Manages pa... 0.8.5+82+suse.746b76e-2.7.1  67.8KB
BRigEmEs [M libmpatho Libraries for ... 0.8.5+82+suse.746b76e-2.7.1 B806.4 KB
DRENDHERS [% multipath-tools Tools to Ma... 0.8.5+82+suse.746b76e-2.7.1 234.8KB
Smmen [ kernel-default-base  The Standar.. (5.3.18-59.37.2.18.23.3) 1212 MB
= O kernel-default-devel Developme.. (5.3.18-59.37.2) 45MB
O kernel-devel Developme... (5.3.18-59.37.2) 55.7MB
O 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
a libdmmp-devel Header files ... (0.8.5+82+suse.746b76e-2.7.1) 32.5KB
a libdmmp0_2_0 CAPI for m... (0.8.5+82+suse.746b76e-2.7.1) 68.3KB
O muttipath-tools-devel Developme.. (0.8.5+82+suse.746b76e-2.7.1) 17.3KB

Hike) BAMEO W | AR | XHFIR | BIHE

multipath-tools

" 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-Basesystem15-5P3-Pool
0.8.5+80+suse.73c50f5-3.3.1-x86_64 [RETRACTED] from SLE-Module-Basesystem15-SP3-Up

BHC) | RO

1.2 . EREHER+THHAEICR
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7.4 BnhEXALE

SR LAER YaST icE®H. SAHSANITHNENEH., Kk yast2-online-update-
configuration #&a,

BINBERT, EFRLIEE RPM WU T &, MTETIEE RPM EME RPM RHEFE
HAAREREFNLIERATR, HTFHEER, FERENBEGEEIEEREERIEE RPM,

FKEHT NFB2IFEIHINHNAZERNNGE) FEAPHTRE, XAgEEAHERD
EELE, ERILEEUBEREZRFRERNNT

fEF YaST ZXHRIRAPB« TIEBI-RAI BB AR ERENHT, 84 Bug ikREH CVER
HHNEERR,
212 7.2 | ECE BB ER

1. ®EfE, Boh YaST FHEiFUft > B E. ®RELE > BVLEH. MNRKRRE yast2-
online-update-configuration, RZEHTREM T,

EREHEE >

v BEELBHM)
L)
mE -

(¥ Bd 2 BRI T(S)

(¥ #EZiFaIG)

[ aaHEaREam)

[+ =R 2 RPM(U)

v s EaTiEE)
FHTHEP)

S RN EIE)

£2H) WHO | | BRO

7.3 . YAST BXWEEFRficE

WAL MBS 1T yast2 online_update configuration REnhizi&EiR,

2. EEFEHER. 81X, SANEAH
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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
BHMER, BHNEE IR, BEARFENAFRLMHT, HEBE 1 ERP=Y
#HITEIR.

* Packagemanager #ll YaST 25t xR B EE LA YaST THEEFIARIRATHMN T o
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 RV EIRIRIR, EAILUER. REMERUNGE. KRN, YasT
R B oA IR0, BRERFREREEEFIRGE, TR EE
Al YaST REE el ST UEREHR/NMEFEERHGER, LRSERSFRITR

YaST A BRI BRI ISR RS LREER. It YaST RREMMHRZA: —12E X Window
HERRE, Z— I EREa<TERNETXHRNRE. TYXENBERZE - FXETX
ZANBY YaST RYARTS, BB E 45 "SCARIEZUFHY YasT” o

Q iFE: miATIREEXR
LR, EMRERRGEN, RERRLETRNAZE, 7eNARHEERSETRIME
B, YaSTE— M EESFE1RENTIR, ATEERERNBTRANNELHITESR
B

S ST 0
8.1 ANEBEEX
7 f#YN{A7E SUSE Linux Enterprise Desktop RREMERIRE, HIIBRLITARIE,

fittzRE
BERHENEXXERHENESERS MHETHE) NAMTiEE R,

(fE72RE) 7B/ fEFRERR
ETFEMEIERM (TF Zypper FFFA Alias, 7£ YaST BFfAMEEERT) o Z3IEA
LAER A3 P TE AN I B e 13 B s ME—

fETZ EEfER S
SMEFEHREERETFENDS (REORTMRESE) WX, XLEEFERRXMG
R THE YaST EAMZAEZF,

o
KRBT 5, BI90 SUSE® Linux Enterprise Desktops
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LN S
MHER—HTRATEMAGHAIRERME, fli, Laptop MEEEEBITEIFME
PARENFIERAEE. REEEXREEMRHIN (LLalAFaR G S aiEFRIRAE) |
HIVER TIRCARERI A E. XAIMRELEIERHEERTAEIENRERN
HEERSG LR, MEXE, EAUFHEFRIEUHEERE N REEFRREE,.

Bite
MFEE rpm RINBESEXF, BEERERFRIXMF.

#T
SUSE %HEERFHIEEIRZFIMEFE, ATHIE SUSE =mPrR(FRlE (238
%) o ATHEE—RZIXHUSTREGRAETRITXG. BF. NARFIUE,
HTHE—IHSMREEHY, AHEIEE RPM VA, EWRAIEERERRZENREEHN
RAI

AR
BFrm. R, REEHHTH—TEBRRE. KRELNARRERENRERDAT .

12 RPM
12 RPM NEEE M REENRNEEXMA Z BHE X5 —#EI 4, EIEETEHAN
&N RER], BEEAMITEN EEWETE rpm BGE,

B R
—EREERMTEMIRGE, fIEZEE, REER, — MG ERES require B
e, MRUBFNRGERATR, BLELERME. BRTBIHEHIRBXR (3
HEER) 24, FLEREEIFS recommend EMR4 6, X EFNIA TR
AR, SNRGEFZRREN, FTEINEaREEFENNREE,

8.2 AMERENRS

MREEREREBGE TEM, HEBREIMARS, MBRERILUIMARS, FH YaST iERf=
S < 1T A SUSEConnect,
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8.2.1 {EF YaST /=i

EIMARY, iEBENYaST, HAORYIMEE R = it ifto
RSB EIASTE SUSE Customer Center iR, SNREHVALIRE T RMFMIRS 28, ERTLL
M BN R BARS 285K PIEFE—IIRS 2, X Fohigft URL,

8.2.2 {#F SUSEConnect ;:#f
EMNSITEM, BERAGS
> sudo SUSEConnect -r REGISTRATION CODE -e EMAIL ADDRESS

¥ REGISTRATION CODE ##2/95 SUSE Linux Enterprise Desktop ElA&—RIWEI8EM
B3, & EMAIL ADDRESS & 51 siHR EIRTTIRAYFRA SUSE K XEXHYEE F BR {43
ko

BERAMEMARS R EM, THRREMHIXARSS2EH URL:

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

8.3 fEHA YaST M EIEas

M YaST 56RO > D E R IS B E1ES,
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XfHE) #WFEERE) EE@ K#ETID) EHO) FiNx) FEiH)
HEY) - #5e ZERE) BEZL

ER©E) - E= BRE (@A) &)

EREE
v &)
VI XEFK)
v BE(m)
k()
RPM "fZ2{#"(r)
RPM "{3"(q)

g2 E : :
#ike) | HANED KEE | RAV) | XHHE | EIE

ERERAM):
28

KNSR

IGHIO) | #2@A)

8.3.1 EEUMH

YaST BRI UM SR ANEEERLERGHEENMGE. ERET RENIE
MidiEes, BYPBEHLEMERBRRONS. EZUBREONAALE. EENIAE, 1558
HREFHMTRAAERERUTER—T, EERESERINER FHITH,

ERR G SR FENIE

B
JIHARZ LA AT RENRTE.

12k
FILFRERAE, RAHF, HIGIER. HiERL 2t

— M idiges, BTYHAMENTHRGIESPIBRIEIRAE,

fittzRE
—MdiEEE, BTREFEEFILRGE. BERSMMEFEE, BRE o BRRENEE
EFERR. “NEERE" @System RFIHHRIRENFIEREE,
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ARSS
ETRMERGERETIRENRRIY R EH— I (30 Basesystem g High
Availability) AJLIERETUIERE BERH BT,

2R
AL SRR E AN RN B, MANRRIEFHIZ Enter , BETIEEEZCEMERER
RIRIEER, fla, MREFNMERGERNE, RNEERRNNVARFEF, 5R
HERRIEPREERG R,

REHEE
NREEFRBERE. ENHERNRAE, EMBEZETRELEZERNATRANE
. BAEIMERABRERSHNRAE, BAERERENNERE, BT FBIRSR

SHIARTS, 15¥R shift —F1

©) 77 ERFBTEEEENRGE
BIHFABERE T aEFERIRGE, RILOAZRAE > (577 %F > @System, ARk
BTREE > TEAEFIIGE. B0, MREMRTENMEEE, HEERRASKL
FELEZEEFEEFNEFRGE, WIREMIFEER.

©) =7 BERRe
BXN IS RINEE A LUSTRAE B iEMAMATMEIRINY BAVE B,
id12 8.1 ¢ BEXNIETNM

BENERRAE, BRITUTIE:

1. BEIIN > BIIERITHBRNERE .

2. WNIFEEIT, AR enter BYBHIEE, YaST ZEH SUSE Customer
Center HERRPETER, HPFEESIMRAEEREYT B, EEEMRAE
AEREZA T,

3. BERBPENBNITMIES, EF—IHSIBERENRGE. 3E, &HA
PIRER—1T. MRRGELBETREMBVRREY &, YaST @EMHINE S M Z
RIRTH Ro
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4. BHT—F, WEEN, ARTERHE.

8.3.2 REMERUHEIMHEE

—EREEERMTEMIRGE, SIEEE, —ERGEFESEMREEERSTHTF. 10
RAJ1T, YaST 2 B RXERMIEIFR, NREFEEFELEB SR RIIKHITUFR,
MFBIRIREE 8.3.4 7 “IHEEMINT RATRFEHARR A,

Q iE: BHanER
ERRE RS, BUABRT YaST (NEFRFMENIEE, SNRFELE YaST T EMRISERM
BEEERERLLMABEENEMREE, EMERBPIRFED > #7004 E6E
3,

1. BRE 8317 LN PAMRMERINAE.

2. AERPIFILHERRGE, BREXEGREDNUGE, AJUARETEHERS
iR, MNRMERIETARBIA, BIUERGEZMAINFSIETNRGERE — 1%
shift — F1 B¥REYEERN,

) =R WIHNFERYG BN BRI
B AT R SR IR, WREIERS, HMUE > 17
EPH L A B PRI,
3. BRESMIME, ALUAREETREESIFHERRLE,
4. BAERBIE, BALEERHETBERIRAE, FREIRTIHER,
5. BRRBSNRMY, BEE AL,

6. ENVAERIERAE], FAILUETREIE > LEFENENHITEEREN. FRINSTILFR
BRERSRIIR A B
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1. BERFERAHENRTS, BERELZNME, AEEFUTHEZ—: RE QORI
BRREMZINMHE) Sfh%E WRITIREZURHE) . BRFREESGHRENRMAE
AR, BRHIUEMIETT.

8. eAlla, BHESNATIEN.

9. SNR YaST HEIHMAKI, SETERK. BEMHERIBXRGENT IR, BHdk
S4ER e
ZE. ENNEGEEENRMHAESE, YaST RHEEEZBEXA,

Q iiE: wEEMHE
Bai/&@Ed YaST MU EER LR FUHE. N7 ERMZEW, afUERHFSITIA
zypper, EXIFHMER, BEBNFE 91357 “LIEE FEURRAHET

8.3.3 EMIHE

BR T ERENREEIN, EIUMEMEFEEFIERENNGEENRTE. AMEE
MR, BEFEEIEUT/LNAE:

o RN EEERERNRTE,
o MHBHARLEN (50 AMD64/Intel 64)
° REERRES,
o REENHNE,
BB EMNERREER NG EREE, AT EEFERIMEN EHED,

1. BERFERENEEMEIRNMRE, BMEREREFNGE > 2HUNHE > BB MR
USRS
ERUTRBIOEREM#EERE, URERNRNERRIERE: YaST BASZEFEERTE
EFRHESELERHEEERERMMENEREGE L, MRKFER, BRIEUT
ARk “RE BREBHRHE. B, IREAFEEGHEEHNENAILRRTE,
NIRRT R RBHEERAREANFIERGE. MREZHAEATLRRAGE, K
ZISFARME, HREUTENERE “SE" REEMRGE.
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1. EFEMRKR: ERNARRSNEEFEREFRNRGE,

2. IREMEZFTEZSIRME, BEREREN "RE R4 E (RELEE: 5
ERENGENEREDE) o

NRFMERI A BRARA S L ERERHENG, FRAMENRESHNAFEERHSZIR
BRERMTE.

HEBZIRE SR ENERER G ENARREWMENE, BEREEERT, SBFIE
Brio

Q iE: EHHuEH
NRIEFNZRNE > ENHE > THRAEHN, WENBEREN, BEEF
HREREFINERIRERGE. RAlt, ERIET AR ER LR BER,
2. BRATAMEEFNRGHERBERERER:
a. IFRRIRE 8317 "EZUM PFIRERBEMPEHRNRER,

b. FEOMNAGM, BEHRAGINAEUIRINZIEFETIVM S, IIR(FERIERIT YaST
TR BB B AR B N 7
BHESR, MEERENRESERER IR LEEFEENRAE (WRA
A) . RFSSEHNBNERENTE, EERERERHERER.

c. BREXMER, BREIUERAGNA SR IIEFEFRRES, RBESR
HiEZRHERZEERUH,

3. EAEMENA, FJLUBERENE > LERENENHITEERENR. FRINERT,
RYNEFE R BEURSHAR 6.

4, MMRFIBEETERERENZFIRETSE, FRHEZHINERNEN, UERHhAREEH.
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8.3.4 HR{FEIKFHIN

KSR QBT EABG G, fltn, MEREERTENESE, WEKRMTiR
EENRIEE, —EREATERTE, TUEFERR (I, MEEZAE sendmail 5
postfix 2/, EREERE—) . RERMRKHN, KU ESERSHERD FEMRRRN
RIS, RILRATTE M,

L AR RS U — AR AR, BRBRRRBITSNR, FHESMRRT ERE
LSHEEFHRRIGGR, NRERES I EHHNERAREN, WS HESER
R ERHERRDRHESNAENN, 2RRHEMRNEFRENAERENES, B
BEHIA

BAERT, SEDRERIT, SREXREENRSE Bt BENREERThHE
EHMZ) , BERTHRE, BECRER, BEFDRREBTIRNES ART. 26
HIhEE, BRETRE, RERERENT > B0hE, BEEHT > TARSERRITRELE
07, BEESHINENERE, BT —RithE,
BEBEREOKBT, TLREERAEET TNSES, ST R &BmmIE,
BRSO R TERIED,

Q EE: FaRRIHEHR
BRIFELEL, BNITEIBIRNGERRENEETE YaST FHMEVEIN, RARIGETEBRE
. EIE, BFAMNS I ERETESMAEMPR, RLEEAREZSBIREER
B EF. REXMIERE, BIUHREEIESE, A EOHERMA LS.
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kernel-default-base-5.3.18-54.2.16.15.x86_64 5 kernel-default = 5.3.1f

HZEREAR
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

(- E3©) | | £%E ~|[ WHQ

E 8.1 RHBFERNIREE

8.3.5 AEMHEEIN

BR7T EBETEFRNEABI (FIISENE) U, REGaREEFHKHIm ()
a0, EMEMIMITHRERENR) o XLESHRHIMAT ARG BHZ.

LTRIREEN, RINERTNRRERENREE. ERNERYaR, F=28

IR VIR, BEUIILE, 157E /etc/sysconfig/yast2 FigE
PKGMGR_RECOMMENDED="yes", BLZXxEBLRBNEMRAEFAY, BB6hYaST» UHE
1228, ABERTIN > RELIPITARMHETFRGE,
BEREFNHEONAIRERENRMGE, BT YaST BRI PEREHIN » LEHEFHN
8. MRERMLTITIA Zypper RLEXRHE, 1EERIEM - -no- recommends.
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8.4 ERENHEFEMRS

ELRE=ZFUMG, BARKRNNNREEEE, RAERT, RFUIMNSEEES
mfETEE (FIE0SUSE Linux Enterprise Desktop-DVD 15 SP7) FIILEZHISEFH{ETEEE,
BXAMBEAEE, 1520 (Deployment Guide) , % 5% “Installation steps”

%5 5.6 T “Registration” 3% {Upgrade Guide) ,%5 4 & “Upgrading offline” , % 4.7 %5
“Registering your system” . HRABRAIFMIER ™, FIEEESECE G SENE. JAHFERS
BTz o

BEIRMEEE, E/B5h YaST, HiEFEUN > IHEGFE. BHTH LSRR ET E I HEE,
fEltt, BRI LB RHEEG M EE R AP E RS REEBIRS T WIMEHRRS E—
MiEFEZRSIARSS (RIS), RERMH— IS MIRGETE. ERSTBIHEERNMNEF
N,

SNMEFESRBBAEEEANS EBBMR. REE) XM, YaST RiXLEAEFRERRN
BTEHIKMEEFR, HTHRTEY, AIFERARGEEELPARN GPGC BIARNEEES
Bo BHEHMIAEEER, YaST #HaliLESANEEH,

L. SEIINEEERE
NIRRT RN EUERORTFEESIRAT, BRI, MTEREMRE
BRI B E AR, SUSE FARBEMHRA,

8.4.1 ANNIRFHETEE

BJLAM DVD/CD. USB iAfF&E. AthBE R, 1SO MRS MERAINEREE,
@ YaST M ECE RV A EEIEERINGEERRE, BRITUTIR:

1. B&HFHM.

2, EEINEEFTHAER 2 —!
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98

it m

58 SLP 134#5(S).--
MRS S LY BHIRIRE).

* {STEURL...

FTP...
HTTP...
HTTPS...
SMBJCIFS
NFS...
c0-
DVD...

ER(H).-

USB A& EfE7F(USB i2iZiE. B2)..
HHER(L)...

il 1SO BRE(L)...

v| FHEGHRERXED)

#EH) Fuk(R) EEB) || F-FN)

8.2 IR IFHETFRE

o EEW SLP EMEHPHRARES T HIRSNERAMARS 2R, HEFEH SLP HiE, AR
EEE—F_io

o EMATENERARINERRE, BHEFERER, HAETEAPENEIASERZ USB i
&o BEH T I HREE.

o WTFAZHMEFE, BEFBNIERARE F—FE, RARRTEREERE
BUER1E (B URL) o RILUEERMHIISEEFEZT. MRFNEEEAMEEER
R, YaST iG R mBIR IR URL fENMEEERT.

RIABER T ERUE FEEFEEAS M HED, MREMIZIAD, YaST HERIRIEFER
S N EXEES .

3. IRIBERMNEERE, RAFERIRTESNEEER GPG B, HEERERZITH
ko

EING, YaST BIZ FHEHHADHTHE. EaREEERNIZICEEREFEY IR
4. IRFE, BREF 8427 "EEEGFEREIL" RARPREFENES.

5. BHFHEMIAFMEBEDNR, FXHERENIEE,
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6. RINAIMEFEZ G, SEMRHEERS, EAUMNIEEERERGE. BXAT, 18
BN E8E "REHEFNRHE o

8.4.2 BIEfEFERM
MBI RS AR O R R, AT TR

/¥

5

EEFERSAHUNEEARETEA, BRENBERNEEERENRAE, BENXHRE
MEFE, BREERPHEREM. EERIUNEEMEFERMRITIRERS. BHYRK
ERFENMERE, BREMHF

RS
RIFTEEER, SIBEABHER (EERR. lAF) THE YaST ERANEHET
Bo XtFIEUN CD 8¢ DVD ZRAVRHSHETE, IRFRITAMERDE, MY TARABEE
T RERE, NEBEHITRIN. BEEEFENEEFRETEN, REENAXRBEES
iElHr. BHATFEIRIF, BB ERIFHER—TED,

REETHUREE
LZRAIMITIZETE THREE. RIAMBERT, XERGELREAIIEENEMR. BUERE
BE MR IR LERBRE TG, THEAIERE /etc/zypp/zypp.conf Ffig
&, ZXiAJ /var/cache/zypp/packages,

Rk
fEFEEILTRBIENT T 1 B 200 Zj8], 1fi%khes, 200 Lhh&R. AIAMBRT, &
i3 YaST RN A EEENRITAESRE 99, MREREEEMEFEENMRARE, &
AILUHEIREN 0, RRMZEFENRARIAML L (99). MRESMEFESRE TR
PR E, BARMAERNARRSETE. Fit, ZEMEERMN THAERRIIX
8, AILAAMiETRE (W01DVD) EERSMLARK.

O ==: RERSHEENIL
ERABERT, REARSNEEFEESBEMTH. IJH:, FRGREMEEESRER
BReMEE, SNETTRESREINIMRE, BT —/REVNEHRNASERZ
R 7S,
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ZFRF URL
EENEFEEZFSHE URL, AIUMFIRFBEITIERE, AEETHRE,

8.43 EBIEEFEEIA

AT HRTENY, AIERRYETELP ASH GPC BRI EFEE S, BHEERIMMRY
&7 EERY, YaST #BAJLLESAEEH, GRETMEM GPC BER—FNEHITRE, HHRRE
KRB WMRNEZAER, WiRPREFERRFERIR. FRCENMEEE, ERNER

HESRRE 1k,

EEEMESANER, BRECRENNAHEFENEERRE GPC ZiH. ARMRER—II
DEEORESEREARBMN. BEMENMIZHERAI. FRESHFREH

8.5 GNOME B+-EEMIZRF

SUSE 8N B miR G R 2 T HEH. AIUERERSE—ERHENTRNEIETT
YaST B TR R R E X LEAN T MEH. AT MBMAEANHEEHIZF 8 GNOME =
EEHRS

5 YaST R BHIRHRAELL, GNOME B E 2 F MR LM ER EFEREAT, MAR
REREELENHEIFRE. GTHUEELR2RANINERS; WENRESBEERS
Bl MR ERRAESSER, FERGERSIEININE, HEFINERENR. )

SHEMNN TR EEMAIARN, GNOME MREBMXIHHEREF E B,
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5A26H Eff=, 12:46

2=
20214E5826 0
1A

= m i o

0 05 06 07

8.3 | GNOME RH LAYEFE

ERBNTEEMZFIBMIZE, BEBEh GNOME 1£E, ABEEEH > NHEEMHER,
312 8.2 : EF GNOME RFBEMIEFREH THIER

1. ELENTHEH, BRGEFEE, WRNSFTH GNOME RGEEHiEF, H&, T&
SN package UFHEBRHGHaEHER, WITHERIER.
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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

. EMERIENEHE

ReMEHR *#7T)
BEFENREMREE, BHLRE.

BiNB9ERH (#+T)
BERIEEERITENZERIRE, BINBINREILEEH,

A (#hT)
BEIFRE MRV PRSI HIERINEE.

HthsEH
BRI B8RS,

RS EMSERLEFMEAEN. MREFBEREMEEN, BANHERTTEN
Eifro MINBINGALREMEREEMNBINNER.

BEEFENEMIFAGR, BREEGE, ARREAT, ERSERTRERTIXR
TERER,

3. BRLEENUARRE,

4, FEEHARFEERMITENIEH. KELXEFETRIER, LERBAEXHEA,

GNOME # - FE#i12% | SLED 15 SP7



8.6 £ GNOME Software B {4€

B GNOME i+ S & 5127 U5, GNOME 4R EHE LI INEER GNOME Software:

T, BEMMERRET PackageKit LA RPM A2 (S Y ER {4

TR, BHFMERREL Flatpak FER 3T RIER G

ZE. FHMEER GNOME 954 (https://extensions.gnome.org )

A Linux R EEHIRS (LVFS, EEMW https://fwupd.org 2) EFEFIREHEH

GNOME Software IR EHRHFNRFEREEE. 1 T&FMITFIL,

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 — SB[
5 SUSE Linux Enterprise Desktop B E M T EABEL, GNOME Software FEULTE
Al

* YaST Z Zypper A AT B RPM B934, ™ GNOME Software MSIttARE, EIXR
FRETTIRM AppStream TTEIBRIEH, XEIEARIH SENHER,

°* GNOME B EHiEF SEMETBTHASZTHNRGE (XembEEZHENANA
f2F7) , M GNOME Software M@ FTHEMHAEES I SRNAXLEEH,
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O ERGTITILAEENK

AEHIR Zypper 1 RPM, XEFMAFEERUMGSITIR, BXIIFEDFTA
RIBHENX (40, repository, patch & update) , FEBWE 81T “KiEE

9.1 M Zypper

Zypper @ATRE. EMNERRGENGITRACEER, EXIEEHEEE X—R_%
FRMIZZRHERESHMINEHAEERELEE R,

9.1.1 —fR(FEHE
Zypper NEBIEEN:
zypper [--global-options] COMMAND [--command-options] [arguments]

FEEREEESHNAY. BXENEMAMEGSHYIR, BESN zypper help, ERENE
XEaSHER), BEH#AN zypper help COMMAND,

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

> sudo zypper patch

bl
tesh, EERTLIERER— IS 2/E, IFEGTIEBNEIENE:

> sudo zypper --non-interactive patch

F EEBYRFIA, D - -non-interactive RRFERNEIMEAIRIBENIER FE{T6R<
(BSINARCAEE) o

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

£ LE/RHIFR, --auto-agree-with-licenses BFRAEZRENHNTRATAR
%, RNEREHIAMERFIRR, MEBEESFAIRN.

%
REBLSHFE—IRSZ NS HIW0, A install <8, FREELEREN—
HE TR

> sudo zypper install mplayer
RERTERER NS, AUTHLRFILMEERIRGEE:

> zypper search -t pattern

TR LUAS ERFRERHAS. fldl, TERSSREIFMRINTRE factory iFEHRIMC
M vim PR

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

- - from EIREITE MISEMEFERIRRIN G 80T, EFTAMEESLTERRE (LUBRER K
HEiE)&) o --repo 2 --fromfyzl%, ERILUERRKEFBEA—.

¥ Zypper siEAE dry-run &I, BEMLTENGS. ERIBEFM,
> sudo zypper remove --dry-run MozillaFirefox

Zypper 32#F - -userdata STRING £/Fi%IM, &AL LLETIEE—MEFSE N Zypper B9
BEXMMESE (fI0 Btrfs i) MFR &R, ©AUATFIHEMRHREEXXGPHES.

> sudo zypper --userdata STRING patch

9.1.2 A Zypper &<

Zypper Fan < BFMETE zypper_execdir BRERTFIEEN B RPIPTHITX M. BIABR
79 /usr/lib/zypper/commands, ARFTZAUBXAEIEN TS, Zypper =BohEHR
SPATH i B SR Z TS, XiF, BEATLUCIEE AT BHIEHE#EERP = EH,

RZHFE Zypper SRR RITFan SHER2F Zypper &,
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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-1log)

BEEFLHNENRES:

> zypper help appstream-cache

9.1.3 A Zypper REMERING
ELRR ARG, BERUTHS:

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

L5 TEERUFENRERGE
FEERBRORSRAE, Bl glibc, zypper, kernel, MBAMIKLS, R4
ARLTETRE, XRLELTE

9.13.1 ERBEREWEMFRIVRGE

M zypper install ] zypper remove sn<BY, BJLUEE S ARG .
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RIRR R TR

> sudo zypper install MozillaFirefox

RN E R TMRES

> sudo zypper install MozillaFirefox-52.2

REFRR B MRFE BT

> sudo zypper install mozilla:MozillaFirefox

Hrfmozilla BB FLEMNEEFERRE,

REABRTIREERM
BRI LOERR LSS EF TR ANEERIPTE Rt B, ERBENEND, FrlRErR
MR R, UTa<SRRERIRLL “Moz” FFLRIFRBEIRMAHE:

> sudo zypper install 'Moz*'

© 1= EMFA -debuginfo B
FiARREN, BENEERNREKREN -debuginfo 4E, LEIRENVEXIERE
EITRHZRNFAGEE, RS ETRE, NREFEFIENE, BHETU TS

A .
< .

> sudo zypper remove '*-debuginfo'

¥&Ihee
flan, BERERMEZITNNRGEE, XLNEMEER, TEANGSELERGE
MozillaFirefox:

> sudo zypper install firefox

RINEE. FEMHAREHThRES
A] LA BTN S E BRI R A UMbl s :
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° FTEBMAREMNBIREERENEENGE, MEUGRDMR. fli, BiEE
AMD/Intel 64 AR5y (7£ Zypper FinZ /7 x86_64_64) , i5FEM:

> sudo zypper install 'firefox.x86 64'

o NRAMFEMBIFFIENRE, HFEAELIHEE—MEER: < (hF) <= ()
FEF) . = (FF) . >= (KFEFEP) => (KF) o

> sudo zypper install 'firefox>=74.2'
o BRI LIEERH ARG SRAHLAESEK:

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

# RPM X {HIERR
BRI LIS E R B A BRI AZ R AR

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

9.13.2 RINZEMARFRAEE
BN REMERRE, BEA +/ - EIFF. BRE emacs HENER vin, JEER:

> sudo zypper install emacs -vim

FE ARk emacs HESRE vim, 5FEA:

> sudo zypper remove emacs +vim

G Ll - FRRRVE M BRI S 1 TIEI, MIRERILERIFBIEE 158 R
AKX —xR, BEIFRIEML --:

> 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

MR RATEERIEENREEEENERTBEENFENRGE, 15fER - -clean-deps
i i

> sudo zypper rm --clean-deps PACKAGE NAME

9.1.3.4 TEMIZ<AR{ER Zypper

RINMERT, EREFIMFREERGEEZAIHALERIB, Zypper ERMHIN. ERILUERA - -
non-interactive EMBEZLLITH. HAELFRHFSL (Lnstall, remove #l patch) EYH]
EfEE LR, S0 FF:

> sudo zypper --non-interactive install PACKAGE NAME

ZIE A FERIZSHD cron E537 R Zyppero

9.1.3.5 REH FERNRGFE
BREE TR ERIMNIRRGE, BER:

> zypper source-install PACKAGE NAME

Pl root BT, RIGENEIAZENERN /usr/src/packages/; UEBBF B5iE
1784, MY ~/rpmbuild, BJLATEZAM rpm EEE AR E X LE(E,

FRLRSERREIET NG ERIMRAKET, MRAEBRITIRE, BRMAX -D:
> sudo zypper source-install -D PACKAGE NAME
B R RERAKII, EFEA -do

> sudo zypper source-install -d PACKAGE NAME

A, REHEEEYRPBRET SF RN ENMEERER, 7AiMl FHARINEFRBEA
B) o IBBWE 0167 “FEH Zypper BIEMEFE THRAEXEEEEENMAT,

BIfER LT A7 ERIREN B R PR A RER A BLRYF IR
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> zypper search -t srcpackage

EHAILUSFME ERERMERRRGE THEIXAME R, ETRRNMGE, BER:

> zypper source-download

HKINWTEHBRE /var/cache/zypper/source-download, &EaLI{ER --directory
EDE FHE R, EREERRRNZSRAVINGE, MATHEMFERRNS, B --
status &I, EMFFRZREVEIRGE, 1B - -delete &, BFEIEMER, BEEM - -no-
delete &I,

9.13.6 MEAEFERENRTE
B, EREERERINTR B RNEEENRAE, --plus-content TAG EHAIFEBNE
IEEERIHN. B LA Zypper 2IEMALBAN, URBERIFCRERBOMEE

fian, EFARIRMEM -debuginfo 5 -debugsource G BNEERE, BEFEH - -
plus-content debug, RILAZRIEREILLIEIN,

TERBALE Bt BEEUZESERN -debuginfo &6, BRI TAIRERIZE
I

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

X FHERDRY debuginfo X461, gdb &S build-id FRFEH,
Q 1B BEEREEG
R aB2E SUSE Linux Enterprise Desktop REIEARIETEE, ERINLEESE

BXLEfEFERE, ErlLUER - -plus-content ;IZATIM REIRAM A BN EFEE TR
B8, TR zypper ZHi, IBHFEIZEEATA, 530, 3% DVD EmNITENAYYEIRS,

9.1.3.7 SLHER
ERBFIARBIESNAHE, FHESR ORI, EEH:
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> zypper verify

PR T IR IR RSN, RERGEE “HE HRHE, REEXRMRAIBAAIRERA SR
REXEREFRHE, MREFHNRGEEHEFEINRGEERE (EdRNEMRGEN
) ZRAAA, BERMU ;L

> sudo zypper install-new-recommends

L LEBAMBRERH Wi-Fi IRERIEEER. NRATA, ERREREXNIZFHERIK
fro REEHERHERMHRHING, A AIRERNIEFHEXRIK .

9.1.4 f{EH Zypper B4

R Zypper BFMHEE=MA: RERGE. REURGONTMRAXERENPLE. &
—MEAEE zypper dist-upgrade R, (Upgrade Guide) ,%2E “Upgrade
paths and methods” AR7v48 T dN{AIF4Rk SUSE Linux Enterprise Desktop.

9.1.4.1 RELIFTFEIXT

ERZERENMENIMRE, RAUENAEE# SUSE Linux Enterprise Desktop, X7
RARIEAFTE VBN O LEIERIARA, HZBEINRRIREERRES,
EREMBAERTERFNERAFIMT, EET:

> sudo zypper patch

AFBERELITEN LEENEFETRENMEN T EESENRENRX, NREX K
537 optional g feature 25) , MERIZBIREXLEXHT, WR zypper patch 1, &
AR ARRET RBRSNIRGE, BRIEEHRINZEIIN. IR, EREMEFENT M
SUSE Linux Enterprise Desktop RE /57 8],

NREMFLERH TFIEENERERES SRS, EIEESISIREIES.

BLAfER zypper patch i A NAKRBE=AEEEFENNRMAE. ERRNERE=F1EF
B, BfEMA with-update s3<3EW, 0TFFIR!

> sudo zypper patch --with-update

BEINREANEAT , EEA:
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> sudo zypper patch --with-optional

BLRESYE Bugzilla [REBAXAFAE T, 1BER:

> sudo zypper patch --bugzilla=NUMBER

BRESYTE CVE BUREETHEXBFE4 T, 15ER:

> sudo zypper patch --cve=NUMBER

5lan, BRE CVE4HSH CVE-2010-2713 =24 T, ERIT:
> sudo zypper patch --cve=CVE-2010-2713

NRRBLEFM Zypper MIMAFEEEASHT, 15ER:

> sudo zypper patch --updatestack-only

BidE, WMREFFEAT updatestack-only HidEl, BAaERBERAFSENEMEEED
Hithan <%,

9.14.2 FIHAT
AT IHEWENTRETMA, Zypper AFEEBEUTEE:

FRE+r T BYERE
BYHAFEAHT ERTFENRFSERARERNHT) A, 56 patch-check:

> zypper patch-check

Loading repository data...

Reading installed packages...

5 patches needed (1 security patch)

AJLILES - -updatestack-only EIERAIL <, LUENFIHFN Zypper MG EE
BARSHHT

Fhm+ THIFIR
EHHeIPMRNHT (ERTFENAAERKRLEN4T) , EFEA zypper list-
patches,
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FRrE# THYFIR
25/ SUSE Linux Enterprise Desktop FIAABIFRE##T, MABENIEEELEHIER
FEN%E, 15ER zypper patches,

o] S HHRESEED)FEXEANT . EFHSERNAT , BERF LU TERE zypper
list-patches ;%

¥ Bugzilla @@
55 Bugzilla RIEMEXNLEPAIE# T, 1BFER - -bugzilla AL,
BFHEIHFE Bug 94T, EHWAILUIEE Bug S --bugzilla=NUMBER, BE#E
5% Bugzilla FIEMEXHF T, 157E bug RS ZERILES, Fld0:

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

¥ CVE 2
EF|H5 CVE (AHRATINE) SEERE—IEXNEIFrE T, BFER --cve it
I,

EF|HEHIIFE CVE BUBEIAI T, EWAILIERE CVE RS --cve=NUMBER, Ei#
R5% CVE BUBRETEXI T, 157E CVE RS ZERINES, Fla0:

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

e RER* T
£ SUSE Linux Enterprise 15 i3, —LxNT ol EopiiE, HiFEHaSdFAN
i, AANEFHECEEESH Bug, MIREAUMENMNTESE bug, BEkHE—MMNE
W (RASES) LERE bug NEH, HMELEERZER bug lIEH. EaILUER
zypper 5 HEMERIFT

> 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-15-2021-2689
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 :

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
[...]

FERF TS 22 MG ENZEMFHERRRIAR, IREETHRAENZEME
AR, BafarR, HFEATRIFTAEERF. zypper patch ZZiAREF
BRI T, MRBEFRE, EoREXLERR, UEMNEHIFMEERHELRE. A
LU BT e iR R B8 E AR B R AR, BT SUSE EFfEF
PR LB ERVIR T 6, RILEMH AR PRAIT AT . 140, FRETEREK R ER
B EBEMLTEERREE, NWIERPHEERERR.

BHFEHTMASEREFTEREEN], FINEFER --all&E&u, iy, EFhiERE
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

[...]

9.143 REMAVERGFEhRZA

MREANLREFRR LSRG E, BXREHHT, W zypper patch Ra~=EEM/IER. 2R
FrE BRI BM AR RIRE, BERUTH<L:

> sudo zypper update

O ==
zypper update ZZERHEAVIGE, FHI0, WMRENRESWBE, BIMEIZEMT
BEESMRATIA, zypper update thxZBKZMMHEE, Bk, MRRESEMH
wimiR, zypper patch 2iR&HxR

BEEMMRGE, BRERSNRENEENRGE:

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

Bl fEA e < RIRIFIBE A RN ERTI&:

> zypper list-updates

HAR, L RESVIBFE AT AR
o SERENNHEREHERNHENRE,
* HEDSERERHEREHEEMRARNEFERE,
o AIRE (REFBERKRMI) .

FRAEHNAIARAGE (TEREARE) MFIRAET LT AR

116 R Zypper B4 | SLED 15 SP7



> sudo zypper list-updates --all

EREL I LENNGENER, EFER_ EEPMHAR zypper install 5 zypper update

F'r-‘70

9.1.4.4 RFINIZAVERIFEL

HIEM Zypper REBEMEFEFENEARRGN, FRERGRAIEIER “MNiL” K& X
MR GERBRE TR iEEE. UTan< LY HX LR

> sudo zypper packages --orphaned

BtTIR, ERALRERSNATERIMRMGE, RERTAULREEBFE NG,

9.1.5 1RAIEREMFRXHREIZMARSS

EiEA ERMRERREEN, RELARE —EIEEGTHNHEZNEER SR ERMNEMRFE
TEMIEREYS M. 1T1T zypper ps FILATIHEERAEMERHBI#HE, NRILEHAEZERFENEM
BUARSS, MZFILARS R, HEEERERS. RIAERT, zypper ps zETR—1%*K:

> zypper ps

PID | PPID | UID | User | Command | Service | Files

------ B s e e R L et

814 | 1 | 481 | avahi | avahi-daemon | avahi-daemon | /1ib64/1d-2.19.s->
I I I I | | /lib64/1ibdl-2.1->
I I I I | | /1ib64/libpthrea->
I I I I | | /1ib64/libc-2.19->

[...]

PID: ##Z ID

PPID: Ri##2 1D

UID: iZ1T#FZNAFRYID

BER BTHENAFPNERSE

we. ATRITHENGS

BRSS: RSEIF ((XREHGp<TE5 RS ARS XX
X ERIBRXHRI5IR
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BT TUAER] zypper ps BYfHAET:

zypper ps-

S

BIE—PEERRE, HPFAZERERFRIX M.

> zypper ps -s
PID | PPID | UID | User | Command | Service
------ B S R TR
814 | 1 | 481 | avahi | avahi-daemon | avahi-daemon
817 | 1 | 0 | root | irgbalance | irgbalance
1567 | 1 | 0 | root | sshd | sshd
1761 | 1 | 0 | root | master | postfix
1764 | 1761 | 51 | postfix | pickup | postfix
1765 | 1761 | 51 | postfix | gmgr | postfix
2031 | 2027 | 1000 | tux | bash [

zypper ps-ss
REBRE RGARSS KEXRTHR,
PID | PPID | UID | User | Command | Service
------ T R it S 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
NEREREMFRXHNRSRS

avahi-daemon

irgbalance

postfix

sshd

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

systemctl status avahi-daemon

systemctl status irgbalance
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systemctl status postfix
systemctl status sshd

BEXRBABIFAEE, BENE 195 “systend SFIFEFE o

9.1.6 f{£F Zypper EIEfEFE
Zypper MR REG 4 T an SWE T EREEFEEYIR. BV HARKZEHNNEMEERE, 5FER

TR
> zypper repos
ZERBEEMUTFELUTHEE:

519.1 : ZYPPER — BT EERIFIR

> 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

LER N SHISEMEERN, FTLUERRIE. URI X zypper repos s igH PREZER
5. EEEDNBERATHEERELEGSHIEEEIMNEERE, 1R, EERREEES
KRG, BEERSHESER. JNBEELRIENX,

RIAMBER TR EREFER URI SRR 2 ERAT, AUTSH UTIHAAEAT:

> zypper repos -d

9.1.6.1 FNNfEFEE
ERINEERE, 55T

> sudo zypper addrepo URI ALIAS
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URI PTLAREEXMfEFE. MEZRRE. BR. CDEDVD (AXATIESM https://
en.opensuse.org/openSUSE:Libzypp_URIs 7) o ALIAS BEEFEENM—ESIRRR. &q]
MERIEZFR R, AiiREENIIME—, MNRIEEHNBEETER, Zypper BAHES

9.1.6.2 RIFhETFE
zypper FILEMERBNEEETRIAGONENR. BIRINEY, BET:

> sudo zypper refresh

Q iEE: zypper HIBIATTH

BLaIIINZBEINIT refresh, FILERFERRIZTIZH L,

¥ refresh &3 <5 - -plus-content ;ZBUEECERRY, EAIEBCRRAMBERETEN:

> sudo zypper --plus-content refresh

BRI BARIRBEFETRNEN, BXEXBEFEENRSERERE, BMAER.

9.1.6.3 ZEbRfEFE

BMFIRPEREMEFE, §HBH< zypper removerepo SEMIBRHIIEIEENGIENHS
LB, B, TGO “Zypper — DAIGETE NG MR SLEHA-12-GEO,
BEA TGS —:

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

9.1.6.4 {EINfETRE

f£F zypper modifyrepo RIS SR RERE, BEAJ LA ZGCELEEENREE ()
SORIFITA. BMIMER) o LT BAR N updates BIETFE. T BIRIFFHE
HRFeRigE N 20:

120 £/ Zypper E12fi#7E | SLED 15 SP7


https://en.opensuse.org/openSUSE:Libzypp_URIs
https://en.opensuse.org/openSUSE:Libzypp_URIs

> sudo zypper modifyrepo -er -p 20 'updates'

EEEEARBRT R NMEFE — SRR L ARITIZIRE:

-a: FEfEERE

-1 AR

-t ImiEtETERE

-m TYPE: HERBMMEFE (HP TYPERILIZUTZ

—: http. https. ftp. cd. dvd, dir, file. cifs, smb, nfs. hd, iso)
EBEMABEFEERR, 1EFEH renamerepo 5%, LT REERIZMMozilla Firefox &
7 firefox:

> sudo zypper renamerepo 'Mozilla Firefox' firefox

9.1.7 A Zypper EHEFEMREE

Zypper RESMERBEEFERRH RSN BREBFAETANS @ RS, RG24 T
B9, BEARU TS

zypper products
zypper patterns
zypper packages

vV V V V

zypper patches

EENREREENFIEMETEE, 15FM search, EREGEXNERHENEE, BEFEH

info #rs,

9.1.7.1 BZTWH

zypper search sp{ ARt ERAMBOER RN ELREMRBRITER. B/ FENF
FFERIBENENTRAIN. BRIABERTFTRERXOKRNE,

MITHBRERREHE S fire WRGERR

> zypper search "fire"
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HMITEPIERR TGS MozillaFirefox

> zypper search --match-exact "MozillaFirefox"

EilbpeyatipuibiEb i A

> zypper search -d fire
RETHRRENRGE

> zypper search -u fire
ETHESFHE fir BRFTERERR e WRtE

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

9.1.7.2 7TEFrA SLE {&ERFIELRINEE

ERRUFIEF AN SLE ERAIFMIMBIIEGE, 15fER search-packages 7, Ithdp
S$ABX&R SUSE Customer Center, HTEFRERIRFIERITAAIE, FI90:

> zypper search-packages packagel package2

zypper search-packages 2L %N :
s BREENERFRTETLILENRHEE: -x. --match-exact
o IRIRIRMER#ITHE RN EEEE94H) © -9, --group-by-module
e BTREXNHENELSIFMES: -d. --details

o DUIXMLEmHIERER: - -xmlout

9.1.7.3 EEIFTEINREE

B TR IS HRINAE N6, BEMAa < what-provides, g0, WNREABENEM NG
1R 1H Perl #53R SUN: : Core, EFEAUTHS:
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> zypper what-provides 'perl(SVN::Core)'

what-provides PACKAGE NAME 5 rpm -q --whatprovides PACKAGE NAME ZfM), &
id RPM REE 1 RPM #UERE (BIFTEBERENRGENSIEE) - 3—FHHE, Zypper K&l
TAESMEF ERITHRERVIR (RS, MIFNE L ERIEFEINRERVIRHE.

9.1.74 ETHNHEER

EEBNFREE, 1FER info i, HARERGORTEASH, XREREXENRHG
BIFAES. NRUNGERSHEEFETNRERHFEZBALER, Za<RLIFRGar
FEmMBFEAE R, NREIFKRFERE (FA -t 1&M) , EZRBREE, ZHSRHEM
B AAMICERIR, ERREEEAES.

MREIETEFRGE, ZTRERETZRERGOMEN THEIIREE. MREIETE ZHE
R, ZaSdEEAREEZTENRG SRR,
MRFREERZIRG E R /EFNRSE, NEERIE - - requires # - - recommends:

> zypper info --requires MozillaFirefox

9.1.8 EREMAEAHER

SUSE P2 #EHA—fg /0 10 . @&, ErILUER SUSE NEK 2 mEtn gL dn/E
HER =%, RIEEN™dm, £ https://www.suse.com/lifecycle 7 IR EIRIARZFEME
HA,
BREENF R FRGENERER, BN TFRER zypper lifecycle s
# 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*
Server Applications Module n/a*
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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

9.19 EcE& Zypper

Zypper BIEREMIERE XS, AVFEKAEN Zypper N1TA (RFSEEFZAFRE)
BEHITRYSCEER, 15RIE /etc/zypp/zypper.conf, E#HITRPHEXNEN, 15

Ymig ~/ .zypper.conf, WNR ~/.zypper.conf EHAREE, ErJLUFER /etc/zypp/
zypper.conf fEAIENR: KHEEHIZ ~/.zypper. conf HIRIEENEFHITAE. BEUX
HrhaYERE, IRENE XA AEAVE B,

9.1.10 &ia

MEREE AN ENEEERNRGENBEIRE (Fit, REGHNEENRGEERENER
ER, {8 Zypper I AENZIEE) , RIFGEFEESF AT LR RR]

> sudo zypper refresh
NRAEER, M=t

> sudo zypper refresh -fdb

X RRHITTERIFMNENRIIERE, SIERHTHRBTHRE.

9.1.11 Btrfs X &% _L8Y Zypper BIRIIEE

MRRD X EFERMZE Btrfs XIE &%, BRFAFLZET snapper, & Zypper 23X 4
RAFMEE AT = B oA snapper, DEIEMENHXHFRAIRE, XLEREBAIBFER
Zypper ITHEMRENR. BXEZEL, BEWE 105 “(FH Snapper #HITR2 A EM R
B .
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9.1.12 BEZER

BAMBLITEERENIFAES, BN zypper help, zypper help COMMAND,
20 zypper(8) FMTl. AXIERMNMBLSE. REEMLH cheat sheets,

R gnRIfE R A F0 N AR R E R Zypper ISR, B85 https://en.opensuse.org/
SDB:Zypper_usage 7, SUSE Linux Enterprise Desktop S¥hk a4 B 7RI 7E
https://en.opensuse.org/openSUSE:Zypper_versions # H¥%El,

9.2 RPM-iI4a1EIEE:

RPM (RPM B4+ EEIESR) BTFEENRHE. TEm<SH rpmf rpmbuild, AR, RAER
RMRGEEARTTUEIIEREAMN RPM $IEELIREE X ERENHFHIFAEE,

rpm E MR TR, HENERREE, E19E RPM #3ERE; &8 RPM ES1M3 RPM 14
22, ANEEMRENEEE, rpmbuild T ETFMERABETREE,
AR i B U X AT 4% RPM FHS#H T 8, XEFMPEEERENER Y, UKkl
rpm BFELESEFE BN A HEFMETE RPM HUREF LUEICRMELTE S, RPM 74
i BREE . rpm,

O =7 wHFEE
HEZIREEN, REFLRAENAG (FE. T8, GaXHE) EX5HETERE
WERGar, IFUEEEBCHEIRGRATEXERLE (FIU&HEY GNOME Ht
) . BIY RS -devel BIRNRFIXLEHLE, HlaNRHE alsa-devel #l gimp-
devel,

9.2.1 RIEMHEHESLME

RPM B4 B E%E GPG B8R, BRI RPM -GS, 5 rpm --checksig
PACKAGE-1.2.3.rpm fs $HHAEIZI G EEFR B SUSE X2 B — eI, BT REE
BB EFEA Lt i<,
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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

SNERAE, ERAILERS XX PTF 88,

922 EENHE: ¥R, BMMHE

BE, TERPM EFHATREIEEESE, RFEM rpm -1 PACKAGE.rpm, EAME<LEIUNE
BUMGE, ERREREEKRHIH AFRSHMREEHAR, MREMEBRER, rpmFiEK
PBLERERERRAFBELURRKHINER, F/5E, RPMZREEFEHREFLIAR — —MRFEX
HRERT—THRHE, BIEEARED, EALEEE] rpm ZEXLEIINRE, BXIH
TRAFPER. BN, BEMAKNTELEHAIEERATEEN,

WED -U B - -upgrade LUk -F 8% - - freshen A B FE#HERMAE (B9, rpm -F
PACKAGE.rpm) o Itan<iSMIBRIBARASIX A HILEAIRER X . W MREZERERIZ: -U
TRAZPUAMAEENREE, M -F REHURIRENRGE, BHET, rpm EHUTHRE
INOEFTECE XM

* IREEXMHFARRAREESDEN, U rpm FRREIXGFHFMRE. RAEERTFR
TR E,

s MRBHHRASTERGESIRLEXH, N rpm BB EBERT EER
.rpmorig = . rpmsave XX (BHXH) , HREMNGEHRNRA. NHER
FRENNHMBRIARARRL, ZRITIIRE. MEBXMIER, MRHEHHE
(.rpmorig 5% . rpmsave) S5#RENXHHFHITILE, REENXEFEREITER,
2fa, EMIBRFRAE . rpmorig A . rpmsave X, L% HEREHHINIE,

o MNRALEXHEFEFHA . spec XHFHISE T noreplace 15%, FEHI . rpmnew X
o

EifE, X . rpmsave Ml . rpmnew XHHITLLREN AFRXEX A, U ENIERBRERE
#o S05R RPM ZRIEZE LARIREEIRAIX M, MSAHESEIRY B%& . rpmorig,
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&N, FfEA . rpmsave, #A1IEN, . rpmorig EMFARFMINEREI RPM BVER, M
.rpmsave ZMIBAR RPM EF EIHThR RPM B4, . rpmnew RZHEEXAKEIEREEXE
BT EMERNEE, /var/adm/rpmconfigcheck iR T XL HEGIR, &
FNAEBER LB M (40 /etc/httpd/httpd. conf) , LUERAKBEBIFLEIEIT,
-UFXMERHAFR L ERTER - MUUHTHIE, BER -1 BIHTRE, erEaHEME
o RETRE, TR -Us
SRR, BHA rpm -e PACKAGE, (VU REERMBRIKBIADAE, adAS
BipsEEel, flan, REEEMEFEE Tcl/Tk, B ERAERIRT, EMEREXMIER
T, RPM tiMEIEREFRER ., NMREFEMRREATLERITILEBPRRE EMERFEEM
R RIRR) , AT LMEREI - - rebuilddb SREME RPM $URE.

9.2.3 &= RPMEUHE

RPM #4681 81 & IRARZASHIHThik4sHY RPM B B 2 BV ER, 7EIH RPM £z A% E RPM
FEI2HEY RPM. AFEIH RPM HEIZA, FAIEE RPM ATLIS B %RER RPM —2L{F,
182 RPM M BHANEZELLANT RPM /), XEF|F @S EERMEXERREFE, RE,
WRIEE RPM NSRS EAAE RPM 5xh T RPM #ATEMRVIERAELL, SFRY CPU A
HEKEZ.
makedeltarpm ] applydelta —iHSc (2122 RPM B4 (3 deltarpm) B9—3p
73, AIEEBHECIEEFN AL E RPM B8, AU TSR LIBIER I new.delta. rpm gyig
= RPM, LU TFEp$fRi& old. rpm #1 new. rpm 372 1E :

i
e

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

MR BRFEEZZR, NER applydeltarpm AJLIM X RFEEMITEFE RPM:

> sudo applydeltarpm new.delta.rpm new.rpm

E MIB RPM P25 RPM MIAIHIRIXX RS, 1BERA - r kD

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

BXEARMT, 3E8M /usr/share/doc/packages/deltarpm/README,
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9.24 RPMZEIF

W -QIETH rpm SFEhEW, MEAFERGE RPM F1 (BERINED -p) HEHERE
I ERY RPM #4EE, RILUERZ M AXIEEMEERERE, 52 7% 0.1 "B RPM E1F
ET o

£ 9.1 . EZ RPM ZEifiEI

-1 RHEEER
1 X5
-f FILE EHEEXH FILE NREGE (WIAER

FILE 5E e ERT)

-s BERSEENXHIIR RE -1

-d XFIEE . (FRE -1)

-C FIHEEXH (RE -1)

- -dump BETEFMERMXMTIR (5-1 -c5
-d EARER)

--provides HIHS— IR E @ - - requires &K

HiZ R B RIThEE
--requires, -R R BFENTIEE
--scripts REMAZ (RE. FRE. HEH)

N, &< rpm -q -i wget AIE/R79.2 “rpm -g -1 wget” HFFREIEE.

#59.2: 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

Group : Productivity/Networking/Web/Utilities
Size 1 2046483
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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

OEYTIEEHETRRENTEXXHZE, %M - f 7R, RIEEERHEIES MG
#o flgn:
> 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

NRAFEER DX M42, WelLAERSNREZS, 0 9.3 “EZ=IMAEEZA" Fim. HiB1TFh
SRR, RED X4 USHIR T EE R,
519.3 . BRRHFTHIHZ
#! /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 s ZIZBHAIF 2B XISERHEMIFAEREET
o

EEIE L&A RPM iz, AILUHITRIENE, A -V - -verify A RmXENE, £
LT, rpm B2 R EREERERNRGERBFAEXF. rpm EA 8 MFEHAFSHEERIU
TER—ERTR!

% 9.2 . RPM #:185%15

5 MD5 #I&#N
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L TS HEE

T (EBERE]

D FENRBIRERS

U FREE

G ‘A

M B (PR 4LEY)

MFREXH, BHELTE c, B, BiE /etc/wgetrc(wget HFFE) MEH, HEBIU
Ta<:

> rpm -V wget

S.5....T c /etc/wgetrc

RPM #iEER XA ETE /var/lib/rpm i, MRS X /usr (IR 1GB, NtkEdE
FERTRES G A 30 MB V=(e], H5AlREeEENZ/E. MRBIEELTIAARFS,
FEEINAEFIRDN - - rebuilddb REMEHIERE, EHRATIHREZAI, FIEIBEIEENS
. cron flZ cron.daily S XEAIRBHIEERIDS (FTEMK gzip 1830) , HIEXLE!
XTFZfETE /var/adm/backup/rpmdb 1, BlZA#=H /etc/sysconfig/backup YT
£ MAX_RPMDB_BACKUPS (ERIAEJY 5) #=fl. F 1GBRY /usr, BENEHHIRNKLAN
1 MB,

9.2.5 ZEMRFIFEINGFE
FrEEREaEny BRE=2 .src.rpm (& RPM) .
@ AR TEARRGE
TR B] LA R8RS HI B RER H(EH YaST fi#E4E. BERGasEEsd, eilr

SWITICNBERE ([1]); XRERARRHETRZE RPM BiEEFRAN. REERE
BURMERSIMGTIE RPM BUEESR, “LE" RUMGaN, RRRAERIZIRSEF,
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7x /usr/src/packages i, %T{EERTF rpm ] rpmbuild L TER (FRIEfE /etc/
rpmrc XEHENXHFPIEE T BENIRE)

SOURCES
EREREEXS (.tar.bz2 5 .tar.9z XHE) RETATEGNRAZRRE (4
.diff = .patch X¥)

SPECS

M . spec X1, T TT Makefile, TAIHEHIMIERHIZ
BUILD

E B FHRES. BHNRZFER
RPMS

FHRETEN ZHE R EENIE

SRPMS
XEZRRPM

5F YaST REFRH TR, FIEXUTEMAMITETE /usr/src/packages . R
EANBFMT SOURCES F1, #BXHY . spec XHFT SPECS /i,

. =
%%§€§§- z. \235713§¥?E£

FEXNZGAN (glibc, rpmF) #1THIE, RARXESEMARLKNIRE K.

TERRAIER wget. src. rpm B4, RERRAEE, NABEMUTIIRFPEIXH:

/usr/src/packages/SOURCES/wget-1.19.5.tar.bz2
/usr/src/packages/SOURCES/wgetrc.patch
/usr/src/packages/SPECS/wget.spec

rpmbuild -bX /usr/src/packages/SPECS/wget.spec £BmRiIF. X B@EEST, &K
HMEHENAREME (BXFHAEE, 520 - -help B9t RPM X)) . UTHRBERZEME
ZHER:

_bp
£ /usr/src/packages/BUILD HUE IR fREFMERN
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-bc
1TSS -bp HEBVIRE, EXSHITHIF.

-bi
W75 -bp HEIMNIEE, EXSLEMENTH. F=: NRRHEARZHEF BuildRoot I
gE, MAgEEERENXH.

-bb
W75 -bi MHEIMNRTE, BEXRSCIEZTHFIRGE. NREFHD, ZHFIRGENIZF
®F /usr/src/packages/RPMS /1,

-ba

175 -bb HEMNIEE, EXZREBIRIR RPM. WMREFMTN, ZHFIREF SR IZFHRT /
usr/src/packages/SRPMS /1,

--short-circuit
Bhd FLES I,

MERTLUER rpm -1 (FR4FEA rpm -U) S22 Z#EI RPM, F8 rpm #HITREFTCERE
RPM #4BZEH,

BigfE, FexXEHAIBuildRoot i8S EFH. MREHAZEIINEE, BEEMA - -
buildroot FEI{ENBER S =R,

9.2.6 f#A build &% RPM 348

FEREBEENXEENEHEPSE TS AIRENX RN EEETHNRSEPR. Ak
IEREXMEN, 1BEEA build, ERGIEMBREHENEENXIFR, BEIIX— chroot If
1%, build MMM TTENREEME—IEERM, ATLUET NFS SUM DVD ERAER 1
e, A build --rpms DIRECTORY iEEUE., 5 rpm AR, build s<RTRERFE
% .spec X, EFEARLF /media/dvd THEM DVD #2 woet (90 LFIFRTR) , EM
root BRENEITIATEHL:

# cd /usr/src/packages/SOURCES/

# mv ../SPECS/wget.spec .
# build --rpms /media/dvd/suse/ wget.spec
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Z2fE, RSESRTE /var/tmp/build-root REIT—MEEIFE, ELHIFEFEAZEREE. 5T
BfE, £RMEEEIEAMTF /var/tmp/build-root/usr/src/packages/RPMS 1,

build AR M LN EMIAT, FI90, FRARLEREESH RPM, RERHEZEIFRINIIIEL
HER rpm sa SRFITELRMEZ2— BXEZER, EFEM build - -help #5011 build
FH DI,

9.2.7 FF RPM 77431 RPM #iEERIT A

Midnight Commander (mc) ] L2/~ RPM FEMABSHEFIZ P AT, EREMRTHEMN
XHRS, Rt Midnight Commander FiE B BRI RIEN, & F3 A2/~ HEADER, #&JtR
B enter TIEFFEN, 1% 5 AJEHIFEAR.

PEEINENRGEEIERIG(EN YaST B RH, BXFHAER, BEN £8 5 "L
KRR
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10 £ Snapper #1TRFEIMEMRIREIE

Snapper I AFEIBMNEEXHRAARER, XHERARBOUBAFERIEXGRZRATEN
BBl mBYIRSEIZ, Snapper WiNERESTELMAAENNER, B, Edo
LUIEREFREZERP RS S, Snapper BT Btrfs X RFeE XA XFS 5
Ext4 X RSARIFEEECE LVM SR IHEE,

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 )
EWATLIM Bt rfs RERS|1F. AXIFAEE, BENE 1037 "EdNRES | SHRNT
RAER" o

° SXF3 XFS 5% Ext4 18 LAVFEERCE LVM &,
&R LIEH Snapper UITUATFES:

* 0B zypper # YaST FRIMMIRRER. BXIFMER, 1BSMWE 1027 “(EMH Snapper
HOBELL

o BILHBREBMEN . BXRIFMER, HENE 10227 A Snapper IMEX
o

o NRERSISLUBITRAFLIR, BXFMER, BBNE 1037 "B NRIES[SHRATT
AAER" o

o FEABITHNRSHFHEIBMERRIR, AXBFAER, BERNE 1067 “Foitl
MERRR" o
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10.1 FIANKE

SUSE Linux Enterprise Desktop LAY Snapper iSB N RSB RARCEMME TR, ANER
T, SUSE Linux Enterprise Desktop FIHE 2 X (/) fEF Btrfs &, MIRBHKX (/) BBEK

(897916 GB LLL) , SIERBIIGEESBEBM. ARINERT, ER/ MLOMIDK ESE
RER,

©) =7 ECXERLKHERA Snapper
NREELERREZAT Snapper, UEHNEHABHETE. BRTIERE, BETUT
in P EIEBIR XU R FABIEIA Snapper BEE :

> sudo snapper -c root create-config /

Za, % 101417 "FA/ERARE PARERAARRVRERRE,
B Btrfs RXMHRLE LERARR, FRBLEEFNENEERS FENXHRS, H
RFE—IRNEDH 16 GB K,

BIRIREREY, RIESRIGRASIEAXGREFHIE MR, Eb—FFERRERHA S A
AUBGE = IEl, BIIRER T R RAFRIEE, NaEHEERNEIER, FEIRFIARE
ERIERNRIBRE, R, REHMESHSERSEIERRN=ZE, FRIUATMAZ, 2ELHLR
R EES TR, H, MEERIER Btrfs XHERFEMER AT ERNHE S
8o

Q i=E: BBuE
REBIGARF R CIBRBIA N D X FER, ML EFREBEFEIHEMIXEFE,

Hit, BERENIXFATAIELSREND X, BUINZEXNMERRIZE LEURTERE
ROIRERENE IR BRI E, REBUEFEY, WANX2ERET—RER MEBRNZE. 7
THIEEE ENTEER, RA=BEERIERR. BXAT, BBWNE 101447 =R
RER" -
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10.1.1 FIARE

KF 16 GB By R
o FEEXff: /etc/snapper/configs/root
« USE_SNAPPER=yes

e TIMELINE CREATE=no
VF 16 GB Byt

o FEEN M. KEIE
« USE_SNAPPER=no

e TIMELINE CREATE=yes

10.1.2 1REEEE
RERBASERASEHLRS, BRIVEEMESNNBHEEIR=X:

B iE1£R R R
B/BSEIE—MRER, BfEA YaSTOS RESZ (BUA) B, FEARELARE (IRX
HRGERD) o ERUEEUFRNMEERDERREILRR. 80, 8K 88, &
AMEE. HOREZBHRER. FRIANERT, EREIE+TR. +TATTFEHE MR
B3

(3

REMRE
BEfEMA Zypper 5 YaST KE—THSTMRGEN, HIEEB=TLERR. NRLET
NIZFEENRGAN, RIEXNSIFCHEER, [ARRBZ B KERRIINAEB
R

EIRRE
SHIEMEER Zypper 5 YaST W RALHITENY, #HBIBE—IIRE: — MERAELZA
( “BURER" ) , B—IMERGRERZRE ( “BRE" ) . BNRRZEMER. SR
BREVAN N B AR,
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10.1.3  MIRERHHEFHE R
HFSHFENRE, BLERREHREREBZN, UTFHRERTHROAEER:

/boot/grub2/i386-pc, /boot/grub2/x86 64-efi, /boot/grub2/powerpc-
ieeel275, /boot/grub2/s390x-emu
TEEEIRS I SMHAREFIE, tEJIHNEREREMEREER. s TERLTF AMD64/
Intel 64 i+EH L, EHEMBER7 5T IBM POWER I IBM Z L,

/home
WRMIIH D XAEE /home, ERZERHBRURERIRI & £E#HIEEX.

/opt
FB=FrmBERED /opt T HERILBEREN T M LLTERIREENSE XL .

/srv
& Web # FTP ARSS2380943E. HIBFRILBEREA T HLIEERIRBY R4 FEEKR,

/tmp
BE RN X4NEFNE B RABSHRTIREBEE 29

/usr/local
EFILRERENAIILE R, 2ASEZE RHERURTERIRITEHX LRI
%o

/var
IHHEREESTZTEXH (BERE. EREEFE. /var/opt HNE=A~mR) , %
WG PIBENIVAMIE, Flt, 1B FERNT MRBRHHIBRPFIE X LT SR,
BEZA “BANEH” .

10.14 BENXIEE

SUSE Linux Enterprise Desktop B HIZEVAIBELE ZHENERE, BEaREZHRERFER. ©
i, ERLRIEE CHFENIEBshRBURGRERBNE N A EH#ITIEE,
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10.1.4.1 ZRA/ERRE
XEFRIARE (REL. RE. BE) HAURMBERNRA,

2R/ B Ba%IRE
BF: snapper -c root set-config "TIMELINE CREATE=yes"

M. snapper -c root set-config "TIMELINE_CREATE=no"
fEFE YaST OS R&E A% (BUA) BY, BEANBEILKIRE (RBXUHRFARIN

EH/BRRERE
BR: LZEWEE snapper-zypp-plugin

EH/H: % snapper-zypp-plugin IHEE
LERBEIANBRRE,

2R/ BRERRE
BHR: 7E/etc/sysconfig/yast2 #14&% USE SNAPPER & M yes,

BH:. 1£/etc/sysconfig/yast2 #1334 USE SNAPPER i&& A no,
BIRRBEOANBBARE

10.1.4.2 1THIZEERER

R YaST 3 Zypper &N B FrelZVIRB&H snapper-zypp-plugin #{TAME, {7
BYRIZR IR XML BEBE X4 /etc/snapper/zypp-plugin.conf X, BIAMERT, &ZX
B0 TFERT

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>

O© 00 N o U b»

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

O match BMEXTHER Unix SMEXISEVBECRT (W) B2 Python IEMFRIAT (re)s.

0O NRSHETUNHELEEMNNREERCHEER (BINRZREER) , WRBHESIRE
NEE,

© FATLRHEEEZINEE, RIEmatch BHIISE, SHTH e WmBIm s Ea
RN EENRAER. RHELTEZME kernel - FRMPIBERMAGE,

0O IITEFMHIEFERGE,

EXENREBIEET, RERETHRHE, RtIBREX (5917 . IR AEENR
#%. dracut. glibc. systemd 5 udev B ELRE, REMUIIFCHEE (F4175%E 8
17) o FREMNESEH T,

EEREMN, oTRERZANEES XML FBRNAIEEER. 20k, MRRFERA
EERRERGENEIRIREY, ATLUEE 91T ERE:

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>

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

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

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

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

10.1.4.3 GIEMNEHHFE

RAEZHE / BRTRIZFNTFEHKAREHZSE, WXFEINREBHHTR, )7EZHMER
RBPIZLXRTS, BNEERZE, TSR EERRIRE,

SUSE Linux Enterprise Desktop LEEE T /@/ &, ZFERHEKATSE (f5Ig0 /opt, /
srv, /home %) WMIMIIRER. EOIBMKAEHNEAHFEHRETEETXMIBEXHER
SFheliE,
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Alt, EETU TR, FIRfld, M /dev/sda2 gIET —\#¥F% /usr/important,

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

> sudo umount /mnt

/etc/fstab BB IEIEMUTF:

/dev/sda2 /usr/important btrfs subvol=@/usr/important 0 0

O =R ZRASANES (cow)
FEARRBELBERNXMY, FISNEIMERERIRG. BIBEXHHEEX . IRE
XiE, AEEMIILEZEAENNEHIEE, UREREER, A7 /etc/fstab RER
nodatacow EEETRSTI L B Y :

/dev/sda2 /usr/important btrfs nodatacow,subvol=@/usr/important 0 0

5E, BENRIMXHSHEREASARERIhEE, BEMAa< chattr +C PATH,

10.1.4.4 $=HIIREBIFRY

WREBS HABETE, ATHIERETAERMSRALTN, BHRBSEDNR. BRilE
RF, BREES 10 M EENRERBSTERE, UKES 10 MHBNREREBS EER
BB, UNSIXLEIRER 5 AR SERBS RS RGAN 50%, MSRREMIRE, RARERE
IMRER 4 NEEHREER 2 MEBIREB,

BT EBOXLEEMIREE, BBEE 10517 “EENENE

10.1.45 7EfEEERERN LVM & LERRE

BRT7E Btrfs X RFE LRIEIRBZ I, Snapper iBsZHF7E XFS. Ext4 T¢ Ext3 FEUAVFE
EECE LVM & EOIZRIREE (RZIFEEM LVM & EOIBIRE) . AX LVM S89FAE S/
REIRAE, 155% (Deployment Guide) ,ZE 7E “Expert Partitioner” 8 7.3 “LVM

configuration” .
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EEFEAEERN LVM % LB Snapper, FENHEIE Snapper icE. £ LVM £, EFH
--fstype=1lvm(FILESYSTEM) 8 EXH RS, FILESYSTEM BIAERNER ext3. etx4 5

xfs, mfl:

> sudo snapper -c lvm create-config --fstype="1lvm(xfs)" /thin lvm

TARILRERS 105,17 "EEIEEE" PRNBRIEFREFRZBIEE.

10.2 &R Snapper #EEXR

SUSE Linux Enterprise Desktop LB Snapper FiBcE A7 ZH#UE zypper # YaST PR cay
TH, BLIILINEE, 153 Snapper #1TECE, LEESERIETT zypper # YaST gi/g6/E—
MRER, SRR Snapper RREWEIMIRHIEANRAX 4. BEXLIMLERN, FE
MRS XEANEIERE — BXAT, EENE 101417 “ZEH/ERARE o

RINMERT, LR BEREBHNBRDXMEFEFEEE. EREHX /home FH M3 X AR
IRER, EoILUBIZBENXEE,

O == BEERSETRMLER

BT RIS HIER, HAENE, Snapper ] LAMEFRFNEE R RBIIBH :

HCHE
T TXRATAECHENRRY, RESWFMREEHITILR, HRUERMRERZE/
Bl BB TUR] ARt R B IR E B o

[EiR
0% 10371 “EI MWRIES | SRITARLZENR" RAMAHITERE, REGSE
BNRIRRERISBPRTS,

HOHERREY, ATLUBREBSIMA RFHITILR. MRILREMEFRB X LT UM, B
LERZMERT2ER, B2, RRBNERS 1037 @I NRES|SHRATAS
ER" BB EETER, FALREERNEEER, MAZRUEHITEIRAES
EY 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
X (g0 /etc/mtab) BEIAFEEMER, FIBRINEZNESHFATEEERN
RHERBTIR. IMELELRVREREESSHX MG

10.2.1 #UH YaST #1 Zypper X

MRELENER Btris igBRPKX, NWREEHRE Snapper (Z3FRECE, PILAELR YaST
3% Zypper FREVERR) o SRBoH YaST &R Zypper EHEE, OB MRE: BIEIR
BRBEZAIXHFRARSH “BIRE” UNERIERTRZEREH “FRE” .

&R LAEA YaST Snapper 1R3R8% snapper es$1TLR, @IM “RIRIR” TRE XM RHECH
YaST 8% Zypper FRIfiBVSERL, EHAILUERZTALLIRX KRR, UBEBRER T LM
BRI LR R X RIS Z BBV E = (diff)o

i3#2 10.1 : fEF YAST SNAPPER {EREHE
1. M YaST PRVEMER 2 a@d N yast2 snapper RZ5 Snapper &R,
2. ZSRHEIIEEIRENR. BRIEFIRIE S Snapper BitE, BNERAZMILIZE,

3. MBIRPEFFISRBY, YaST # Zypper REEIFE B F o158 2, FEiRETIH, YaST
TRERFRA zypp (y2base) ; Zypper {RER¥R/9 zypp (zypper),
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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—IXHIIR, EXRMiKRBRZEINER,

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

e HERE—MATRREE): 2022-06-2122:23:52
HELE = MARAYRYE: 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, FERIAEENNEEEEFERIXHHER. BHIMELE
I, SARREEUMINZIEIE,

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
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1312 10.2 : {#H snapper S SHEEER

145

1. izfT snapper list -t pre-post, X715 YaST 5 Zypper REBRFIR, 7E17FH

5lFR, YaST BREB#RA yast MODULE NAME; Zypper [RBB455 zypp (zypper).

> sudo snapper list -t pre-post

Pre # | Post # | Pre Date Post Date Description
______ o m e g ...
312 Tue 06 May 2018 14:05:46 CEST | Tue 06 May 2018 14:05:52 CEST zypp (y2base)

341 zypp(zypper)

343 Wed 07 May 2018 16:20:38 CEST | Wed 07 May 2018 16:20:42 CEST | zypp(y2base)

)

zypp(zypper

=
[0}
aQ
<}
~
=
Q
<
N
S}
=
©
=
o
=
v
=
(<}
o
m
w0
=
T
=
(0]
aQ
<}
~
=
@
<
N
S}
=
©
=
o
=
v
=
o
=)
m
w0
=
T

|
|
|
345 | Wed 07 May 2018 16:21:23 CEST
|
|
|

347 Wed 07 May 2018 16:41:06 CEST | Wed 07 May 2018 16:41:10 CEST | zypp(y2base)
349 Wed 07 May 2018 16:44:50 CEST | Wed 07 May 2018 16:44:53 CEST | zypp(y2base)
351 Wed 07 May 2018 16:46:27 CEST | Wed 07 May 2018 16:46:38 CEST | zypp(y2base)

2. ERUTHLSRERBYVEES M5 snapper status PRE.POST, AE.LE

BRI HR I cRiE. MBS+ RE. BIBREISXHZEL - #Rig.

> 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

Coviunn /usr/share/fonts/truetype/fonts.scale

+.o... /usr/share/fonts/truetype/#HhbExA-p.ttf
+.o0. /usr/share/fonts/truetype/#H 56 A-pb.ttf
+.o... /usr/share/fonts/truetype/&h 5 » A-ps.ttf
+oa /usr/share/fonts/truetype/&h 5 % A ttf

Covunn /var/cache/fontconfig/7ef2298fded4lccbeeb7af42e48b7d293-
x86 64.cache-4

Covnn. /var/lib/rpm/Basenames

Covinnn /var/lib/rpm/Dirnames

Coviunn /var/lib/rpm/Group

Co'vnn. /var/lib/rpm/Installtid

Covnnn /var/1lib/rpm/Name

Covnnn /var/lib/rpm/Packages

Covunn /var/lib/rpm/Providename

Covun. /var/lib/rpm/Requirename

Covunn /var/lib/rpm/Shalheader

Covunn /var/1lib/rpm/Sigmd5
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3. BRFHEXHNES, 55T snapper diff PRE.POST FILENAME, $ISRFHERE
FILENAME, $§£RmFEXHIES,

> 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-is08859-1
[...]

4, EME—PRZ NN, 15i51T snapper -v undochange PRE..POST FILENAMES,
WMRAIEE FILENAMES, B=mEFEBEE I

> 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/#&HhEx»A-p.ttf
deleting /usr/share/fonts/truetype/#h5E » A-pb.ttf
deleting /usr/share/fonts/truetype/#mh5 » A-ps.ttf
deleting /usr/share/fonts/truetype/#&h 5 » A ttf
modifying /usr/share/fonts/truetype/fonts.dir
modifying /usr/share/fonts/truetype/fonts.scale
modifying /var/cache/fontconfig/7ef2298fdedlccbeeb7af42e48b7d293-
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 B HUEEMRB AN REEB P AN, EAREBHHR T —&H
R, XHRFZPREEETRFPIXHS. NREACHRAFL D SIEHAR, ZAF
R4 AFERFPIX . Eit, BZUR ISR YaST AP MABETARERAR.

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

FEREEXMH, s Bahd BB IRIRRY /home B £ IR Snapper BBE. BXHA,

WEWE 1057 “GIEHELL Snapper BBE”

D MEXHSEIRIELER
Mﬁi#%%(E&wwa%ﬁ%%mx)E&M&F7ﬁ$mﬁ%%@&oLﬁM*
EIREY, BIENRIEES, ABERTER. BXEMEE, BENE 1035 Bl
MRS SHRATRAEE .

MRS HRGRBERFE XS TR BaLAIERIER, EREIGXHE
i, EEIAME BN, FINME /etc BRTHENREXH, BREMERBHAR
SR EB 1

BRI I MARSC 1 R AT T BOARER,
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i3%% 10.3 : f§EMA YAST SNAPPER &Rz & 3214
1. M YaST ARV ELfhER S EEE i yast2 snapper RiSzh Snapper &R,
2. EREMPIEFIREBISFITS,

3. ERERTMEXMFHRSELIRE, FEFRETREN, ME&IREIEERNE—, ik
ALRIEIES

4, BEXGFRMXBEFEEXF. RAAZERIRBIREMISFRAZZENESR, DikEiE
MEREREME R IBNBIRERIPRE XHRITIRE,

5. BEMEERFED, REREEEUBINZIRE,
1312 10.4 : {#H snapper s <$RE X%
1. BT TS RERFEREN—RYIBTELIRE:

> sudo snapper -c CONFIG list -t single | grep timeline

CONFIGC EE&#ANIMEM Snapper B2E, £ snapper list-configs 5] ER75

2. EITU T SRETIEERBHPLAEERN—RTIXMH:

> sudo snapper -c CONFIG status SNAPSHOT ID..0

$ SNAPSHOT _ID BN EE AT IREXFHEIIRIRAY Do

3. (%) BITUTHLYIHERIXERESRIBPXRERNES
> sudo snapper -c CONFIG diff SNAPSHOT ID..@ FILE NAME
YORAIERE <FILE NAME>, RFRERFIEXHHER.

4. EME—NREIXE, BET

> sudo snapper -c CONFIG -v undochange SNAPSHOT ID..0 FILENAME1 FILENAME2

MFRLBEEXMHR, NEMEPIE BB,
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10.3 BT MIREES| SRATRARR

SUSE Linux Enterprise Desktop L8 &H#) GRUB 2 hrZ<m] UM Btrfs [REB#IT51F. 5
Snapper FIERINEENRLE S, MEEMEREHRIRNASR. RHHIIEKIA Snapper BcE (root)
SIEIREBA A5,

O == RS
M SUSE Linux Enterprise Desktop 15 SP7 748, REERSXMEIAFELERENR
SEHERT, AXFRAKRLR.

SISREREY, REBAERSHINXAREEOSME N RIS ; MREFHERHFE MR
SME D ZMBAIREIRNES, HERTUENR.

O == BEERSERNLE
BT IREBFR VRS LR, HKAENE, Snapper AL EFRFHSE 2 R EIRIIEH

HUHE
0% 102715 &M Snapper HUHERY” HFTRABUHEE, KA MRE
FITEEER, HIERWMRIBZEBER, @I X M7 TR LABRIE E X R PTERY
o

[EiR
T T XFMRHITEIREY, RASEENENRBEETRS.

BEMATS | FIREBHITELR, HIUHREUTER, HITRINREN, REIHITHENINZE,
MRS SREBHITEIRIIER
o IRXHRFWIZ Btrfso FZFFM LVM EIREES|Fo

o BRXHARAAFZTEMNTEMEE L, BERNEZSTNLL, 15517 sudo /sbin/btrfs
filesystem show, EEEIRE Total devices 1, MBHIEHIEEZTF 114, MR
THIEZE,
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Q iFE: MREHHRNER
/srvERBHRHEFRIVER (BWE 10137 “MNREFHRNER" FREGEET
&) PILMIFEIMAigeE L.
° RANREBEBIRENSISMBRERHITIIS.
s RARAREIRFE / RSB, TEEEHMTFS,
M| SREBHITELR, FHRITUUTRIE:

1. 5|F A%, E5ISXKBPRFAS|ISRE, ARERESIFHRR, REBSIZBHIRE M

i&:ﬁtUE__§IJH:IIo

2. BRARG, (FARERE—VIEITER, 515, ELENREESNEMNERHTEIZ
E. BAEMERMNBIETIEE T —FHRITHABRETFEER.

3. IRIEERSBHNITEIR, EFT—TE:

a. MREFEXNHIRSHRSEHITER, BESISENISINRSRS. ARG, &
ErEFRSZ—MRE, NERERERS.

b. ZRITEIR, 1BE1T
> sudo snapper rollback

ARESIT. E3ISFREL, EEFRIANSIRIUES I SEMERNRS. RHEH
ZEBEREIX FRYORSHRIR. RN FERBRNEHBIRERE, X
HHER, BN E 10317 “EIREHRE o

B -d ETURINRRBY S BRIE R SE A, flan:

New file system root since rollback on DATE TIME

) =BT EIRIMBENRERS
NRLZEHABIRBARE, RBEVIERALEERIGIZVIERISI SRR, R AT LUE
5| RURBREFZIRE, ZIREBEL@EE after installation 3AAIR%!,
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FHEX RS BRI EBREHITRAAELN, LROEFSISRE FHIRERZAR
BR) o

10.3.1 [ER/EHVIREE

FEHITERZ A, FREBEESTHXAHRERNRE, RIRRBZ5|IBERRPMERRER
9 1D,

XFEdEIREIZRVRER, H Cleanup BMRVERIL number, R, [EIRIRBIERZK
ENREBHEEMER. BXAT, BENE 10770 "RENEDNFE . IRRBEIEE
IR, BERRERREZ A M IRIRRIREERE.

10.3.1.1 [ELRREERG

N, EEMREZE, RELEFEUTAIBRIRE:

# snapper --iso list

Type | # | | Cleanup | Description | Userdata
——————— +---+ ... +-------- - - - - - e e e e e e - - - -
single | 0 | | | current |

single | 1 | | | first root filesystem |

single | 2 | | number | after installation | important=yes

iz17 sudo snapper rollback 7j5, ¥R RE 3, EEAMITEIRFIRAINKS. RE
4 ZHBRRIA Btrfs 75, B ESISZENRSA,

# snapper --iso list

Type | # | | Cleanup | Description | Userdata
------- +---+ B T T T
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 | | [
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10.3.2 ipiRIFIRS RS | TN

BEMNRIES|S, BESISHBENFHERMNRENREBENS I SNEREF. — N RESTH,
FILFRE R 5| SRR, SIERVIREIITERRIE, RIBVRRYIEREEH. 8 « M« §
A, AR Enter FURETERRER. MEISRBEFEFRBAIILNES|IFiHEN, MEFTHIE
E RERRYS | SINEFEFo

SUSE

SLES15-SP7 (5.14.21-150400,19,2025-05-03T11:50,pre,yas
SLES515-SP7 (5.14.21-150400,19,2025-05-03T11:50,post, zy
SLES15-SP7 (5.14.21-150400,19,2025-05-03T11:50,pre, 2y[

SLES15-5P7 (5.14.21-150400,19,2025-05-03T11:49,post,yé

10.1: 3|SMEIERF: RER

se . EIIEIAEA UEFI M Btrfs REB2|S: Xen

BXEZPEFMEE, BB https://www.suse.com/support/kb/doc/?
id=000020602 2,

S SMBFRF RS MREBIER MRS @ERIRER R R

[*1 @0S® (KERNEL® ,DATE@® TTIME® ,DESCRIPTION® )

O UNRMREEFRICH important, ZTUERE *,
0 RERFITE,
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O® XA YYYY-MM-DD #&=\BIEHA,
© ¥ HH:MM &R AYRdE],
O LFEREESRIBAVLHE, XTFoIeIZAVIRE, XEFEMAEMR - -description gERF

TR, AEEXFENR (BN IET. As|SNEEFREISEBENIHE) » W FE
oI ERVIRER, X2EAMNTE, % zypp(zypper) 3 yast_sw_single, 3RKHI
BHRIRESWERT, BRI SRENA/NTE.

©) =R HOISMHZFRBINLE B E XA
B LU IR BAF B PHRINF R BEBIRANEEX FRH. Fli, NREeIZENHATR
REIRMH AR, ERAFRMNRAXRK, XMCER+SER. BNIRE NUMBER
REBEXFM&H STRING, BEAUTEHL:

> sudo snapper modify --userdata "bootloader=STRING" NUMBER

RN KEARNET 25 M7, BRI NWERNRBELTEESISEELEEETR.

10.3.3 [EHl
AOlRESL MR R ARENR, EEENRSRE BE R IREN T 2EEIRS.

10.3.3.1 MIRBEBAHHERHER

BXHRARBHAEEMEER, BERE 10137 “MREFHFRHNER THRIFENE
FHERERE, ERAL, XEERPWEBEHRZME, BRIEMR T LU TRE,

MITELRE, MINFRME=ARErIESTEER
RN ARRFAMMNS RS0 BIELEEMRERHEFNFE (W /opt) £, K5
—HNBIELETRBREAENFEL, BANREXENARZFMMINS @A) 8ETT/ALE
Bin1T. BRI, FEEMREIZNBRERFSMINSm.

X{#Fihie)ia) R
MRENNARFERBHNSRIARZEE R T XHENRN/HFAEN, BIRE, &NAEE
FrRIBETENRIXEX . BERREEERF MBI IR /B E .
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FRERERT
INRARSS WY ARRFERIBAN LRI RS Z BRI T HBEIERIN, ORE, ZNARRFA
RETC RIRENZ RZMMAVERIE S (o

BETRBMBENFE
/srv XIFHFERERN SRR, BIRAIESSEABA. Fla, ELH PHP
AUk ZASE]fE = T2 Web BRS588RY PHP BIZS#R BT

FRP%iE
NREIRIBEMRFTRRIFET AR, XEAFERERARESHER LAMAEISIEH
F=MbR. WREREERAR ID IZMAR, AP EIHEARAFPIIXE. 5ER
find Z X0 T BHEIFH AR

10.3.3.2 AEIR5|IFMEIZFEIE

TARLIRSISMERF, RASISMAREFNFAE MR SIEELE, f£1#1T /boot [BIR
B A RIEX — o

10.4 AR EBXRFEHA Snapper

ERILINAFRY /home BREBARE, UEAUT/I N AGIRMESE:
* NMABAFYUEEH SHIRBHMELR,
o RGARF, HIMNERIRREX G, XHHEHIERIANHEE. RANNEEERR.
e Samba 5F BR# Btrfs Fm#EITH=E,

S1MRHAFPNEREE /home By Btrfs &, EaIUFNGERE (BENE 10437 “F5)
EREEFHRE" ) , EEEENGNZ6EMA pam_snapper, pam_snapper {48
FF R4 pam_snapper. so RIRMEENIZFHIZS, XLERRFBEIA ] BaieI2AFMRE
Snapper,

pam_snapper g5 useradd 85, EIHEANBHIIERR (PAM) & Snapper 95K, #X
INERT, ESTARERIEENGIRERE; SREAFRERK—BNEIRELTFERRSE
BY, EXStIEETYEIRER, EeJLUEREM Snapper i LB E XU ENFIAE,
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10.4.1 &% pam_snapper feIZEBF
RGBT A Btrfs A /home BRBEEESENERAFPWIE R THIA, T

pam_snapper:

# zypper in pam_snapper
B TE—1THmM%) /etc/pam.d/common-session HA:

session optional pam snapper.so

fEF3 /usr/lib/pam_snapper/pam_snapper_useradd.sh fiZA&6IZFAPMEER. %
AN IITIRIZEIT. 1BEHRIERIA, & DRYRUN=1 &4y DRYRUN=0, IITE, E{E0]LIGIE
WA

# /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.

BRaRXERY, /etc/skel FRXHRREFEIHFBER. YHER Snapper BdE, UK
KNESECIZRAFRNEE:

# snapper list --all

Config: home username, subvolume: /home/username

Type | # | Pre # | Date | User | Cleanup | Description | Userdata

------- S i B o S S D 5 ST D o S S S S e S S T S S S S S S S S S

single | 0 | | | root | | current |

—EBtEdfE, B RIIERRRYIR, BRI UERIRE Snapper s S HHATER,

10.4.2 EFBFERF

fEFE /usr/lib/pam_snapper/pam_snapper_userdel.sh fIAERAF, ZHARIAS
WATIRETT, 1E4W5EMIZS, 1§ DRYRUN=1 $ckJy DRYRUN=0, IHRIERERARP. BRNEF
%. Snapper B2E&, HEMIFRFIBIRE,

# /usr/lib/pam_snapper/pam _snapper userdel.sh username
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10.4.3 FohEAEBERPRIIRE

£/ Snapper Fehi ERAFR EERHVFPBU T, /home K4 Btrfs 18, FHEBEFIRKREIE
B,

# btrfs subvol create /home/username

# snapper -c home username create-config /home/username

# sed -1 -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 GIEHBK Snapper iLE

F— 1K Btrfs FEHE— N ETRANEEXGRATEX Snapper WITAAH. XEEENX
I F /etc/snapper/configs/ T,

MRBXGRARHEKR (KAE 12GB) , KEMNKEMMNEXGRS / BRRR. HMAY
FINBRE B A root, ZECERIBIEMEIE YaST & Zypper iR, BXHINETIR, 1BS
W% 105117 “FEEEIE .

Q & BERRBRENSIMEXHRSA/N
gNsE 1017 EUAMEET PR, EERARR, RXGRFEFFEETINIATAZIE,
FRR B IUR AR RN R EHMEURREBREENEENE, BINEEURTIREBIIZR
MIFERVIRIZEL
SHEREPEEHEARE, EERERIMEXEREARN. B, A/NNH 12 GB,
Bk, XMERSAETN, AAMEMAZNAREMNRKNTE. ERRATEZER
&R /control.xml XL FARICHIE:

<root base size>
<btrfs increase percentage>

ZEBEE FTENANITEFL: ROOT _BASE SIZE* (1+
BTRFS_INCREASE_PERCENTAGE/100)
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BiLE, ER&NKN. BEERIGRXHRAAESTE, —RM=, METREAR
FRBSREE AR BYA/NRI T

&AL ER Btris it NEMO X Btrfs PR LHMEFEUEEONERS., EUTTR
BsR, FNTFILE Snapper BicE, AT&EHBEHE /srv/www Bi&3(9 Btrfs fyiRiz 72X £
EHY Web BRSS255k3R,

SIERERESS, SR LI EEER snapper, tEJLUER YaST Snapper #&1R, MXLERBIRE X
ffo TEYaSTH, BEEEEENLFE, ANEEEFALBHFX - 8F snapper BIED
E (5l snapper -c myconfig list) .

EQEFRY Snapper B2E, 151517 snapper create-config:

> sudo snapper -c www-data@ create-config /srv/www@®

QO EEXHFHIRN.
@ ZEEMMRRIIDEXE Btrfs FEEH R

RS ERSIENIRIAE (BXYR /etc/snapper/config-templates/default) @l
AR B X4 /etc/snapper/configs/www-data, BXINENAREXLEEHNAE, 55
£% 10517 “BEIEERE"

©) 77 BBERIAE
MECERENAEEXR /etc/snapper/config-templates/default, EfFERABZH
—ARIAE, FEERNERP R GNEIRNAGRBRESHTEE, ERAXMA
7k, 1BTE create-config S5 < HIERE -t I

> sudo snapper -c www-data create-config -t MY DEFAULTS /srv/www

10.5.1 EEFENEEE

snapper si ¥ EZ N FRSHRATEERIGEE, BOUIH. ERXERE, WU EL]
HITHIRRAIISE
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HHEcE
fF snapper list-configs Fan A LURENFAEIBECE:

> sudo snapper list-configs
Config | Subvolume

_______ e
root | /

usr | /usr
local | /local

ETEkE
fEF3 snapper -c CONFIG get-config Fan<rRILIRTRISERECE, 51§ CONFIGC &
659 snapper list-configs ERMEERZHZ—. BEXEEBXRTNEZEE, ES
R 10.5.11 % “BEHIE
EETAINEE, EE1T:

> sudo snapper -c root get-config

{EohlEcE
R snapper -c¢ CONFIG set-config OPTION=VALUE F&<rlLIERIEEEE
FREYIEIN, 354§ CONFIG E‘?ﬁﬁa snapper list-configs B RMEEZNZ—. BX
OPTION #1 VALUE BmIgE(E, BEME 10.5.1.1 71 “EEEIE"

fpRECE
£/ snapper -c CONFIG delete-config Faip< A LIMIBRERE, 154 CONFIG &t
JJ snapper list-configs B RMEERIFZ—o

10.5.1.1 EE#IE

SNMNCEMBEE—RIED, XEXRMAI LB s SITHITEN. TEMFIRIRMHT & NED
MWD, EEREME, 5517 snapper -¢ CONFIG set-config "KEY=VALUE",

ALLOW GROUPS. ALLOW USERS

BRFZBEREFERARBINIR. EXEZER, 1580%E 105127 “UEERFS0®
F Snapper” o
HRINER""S
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BACKGROUND_COMPARISON
EXELIZREREBERENEE SN ENEITIR.
FUIAER "yes",

EMPTY *
NEIEREBAEARNRBRENEER . EXFHAEE, BE0NE 10737 FELER
HYIRERRT” o

FSTYPE
PEOXHRFELEE, FEX,
ZINMESN "btrfs”,

NUMBER _*
EXFAIERENERRENERNGER L AXEFAERS, BERE 10717 T5EH
SRR o

QGROUP / SPACE_LIMIT
KT FANEBER X, BXFAES, BERE 10757 “RIMEREE o

SUBVOLUME

DEEFEEMIRBIER R FES
AINMER /"

SYNC ACL
E @B WEMEE Snapper ((BERE 10.5.1.2 7 “LIEEREF B9EHE
Snapper” ) , I J&ZigEAIE) . snapshot B3R, HEBERENEFRBX 4. Ul
R SYNC_ACLIRE A yes, Snapper =i@id ACL BahaiF ALLOW_USERS #
ALLOW_GROUPS THEE RY A R FIH 718X L B R E PRI 4,
ARIAMEA "no",

TIMELINE CREATE
MRIKEN yes, ExE/NHEIE—MMRER, BRYE: yes. no,
ZMAMEA "no”,

TIMELINE_CLEANUP / TIMELINE LIMIT *
AR EILRIBENBER X, BXIFAER, BBNE 10727 “RENELZRE" .
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10.5.1.2 LUEBEAF %A Snapper

BAIABR T, Snapper RBEM root AP A, BERERRTT, REHSAFPEFEELIRR
RGBT IR E RSB

o MBI /srv/www RIZRIMN L EIE 51
c MENBCHNEEREMRIRIIAR

EBLMXLERR, ERLUIERTABF /AR FINRER Snapper Bt &, F5ERI AP AEE
BENFIARIMEMNEY . snapshots BR., EXWX—R, &ESENAEEE SYNC_ACL EIZE
Hyes,

i3#2 10.5 : itEEA P R LU{ER SNAPPER

S REFRFME S BEFER root BFIETT.

1. WX Snapper BBEHAEE, BANEFAIEH LA Snapper WX FELIE—
Snapper B2&., BXiRBA, IHBIE 1057 “BIEHEN Snapper BLE” o Rfl:

> sudo snapper --config web data create /srv/www

2. 7t /etc/snapper/configs/CONFIG FRIBEEEX Y, HF “CONFIG” BEEL—%
M -c/--config fsEMIME (f5I40 /etc/snapper/configs/web_data) . 1RHE
TEHTAE, AXFEAER, HBRE 10517 "EENERE" .

3. i&E ALLOW USERS F1/8¢ ALLOW GROUPS f9{&, WS FIABAM/HATFNR. 21D
ZBEEEFR space DR, a0, EHAF www_admin #HZFE, BT

> sudo snapper -c web data set-config "ALLOW USERS=www admin"
SYNC ACL="yes"

4. ILBY, HEERIABFM/SAER] UERISERN Snapper FBE. ERILUER list spdxHE
BT, Flan:

www_admin:~ > snapper -c web data list
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10.6 FohelZMEERE

Snapper WIHEEH AN R FRIBECE BohtZ M EIRIRER,;, EERILUERRSITIAS YaST &2
RFOIZIRBI ( “GrREBMERE” ) HE—RE,

Fi& Snapper 2EEHMIMARENITT (BXFHAEE, BENE 1057 “6lEHEN
SnapperitE” ) o BRIURAFEREENSXHELERRRE. RIANERTERRAEKE
(root), ENBCHEECIENERRE, WEEZPMAEENECE. £/ YaST R =FIEC
ETHAE, HEDSITLIEE -c (snapper -c¢ MYCONFIG COMMAND),

10.6.1 {RE&FTENIE

’éﬁ\'ﬁeﬂ.’ii’iEE'FJ&E”Zl:%iFD##EE’JT_z*&?EéEEJZO B IREERY, BIEEEBIEE TR, BURERE
TEERENRNS, FH snapper list AIERIMERBRE T

?E:

snapper --config home list

HIHECE home BYIREE, EF|HERIAECE (root) BYIRER, i5/EF snapper -c root
list 3 snapper list,

snapper list -a

FIHFrE I AR ERVIRER,

snapper list -t pre-post
FIHBRIA (root) EEERIFRA BIIRERH /S IRER X,

snapper list -t single
FIHERIA (root) EBERIFRE single KARRIIRER,

F—IKRIERTLUER LU T kiE:
PR RERAR, HXRAT, BFBME 106.1.1 7 “REZEE . FEEBHULEIE,
o RS REHNE—RS, TREEZULLIE.
o BIRERRS . IEEMNATRIENRS. (NERTHEEE, FaeEUtHdE.
o BiEA: IRERAVIPA.
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o APEUE: VBN, ErFERES SR “@-E" JIRENIEEEENXH
#&: reason=testing, project=foo, WWFEMAATHREBIFCAHEE
(important=yes) LUK H BIZREBAIAF (user=tux).

o FEEE RENBEREX BXAT, BBNE 10771 “RENEHEE" .

10.6.1.1 [REREEY

Snapper BEES B =M ARNERRAVIRAR . AIRER. EIRIGLURE—RIR. MYIEE L, X=F¢
REBZEHATRRE, (B Snapper R NARERERKARERILIES R

pre
BEINX G RAIRER, 1 pre REXKF—1 post RER, Hlw, BFEEIE
YaST/Zypper 1RE&,

post
BRI RFIREB. 81 post REWMF—1 pre RE&, a0, AFELIE
YaST/Zypper 1RE&,

single
JRITAVIRER, BI90, TS/ NESBETHEIEIRER. el IRBETAIRAIAREL,

10.6.1.2 FERZE

Snapper IRt =MRIEIHREBNE L, XLEEEAEREN cron fElHRIT, ERILIEX
E7E Snapper EBERRENARRBNREL (BXAT, BSRE 10517 “EEINEH
£ ) o

HeE
HIAE E— SRR T 2T MR B 1R ER
timeline

MpREI—ENRVIBRE, EXRBETE/NS. B8R SAMNESFRE,

empty-pre-post
BFRTEEREIEIRE T
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10.6.2 GIEIRER

ERIZIRIR, 15i51T snapper create, IETE YaST #R1R Snapper FEEOE, LU TRHGI
R T IR M s SITEIZIRIB, XK EBHITLE Snapper B YaST RE, ERieEmIIhEEE
[Elo

) =R REHT

AT ETHEHERRBRNEE, BRLIEEEENNIRE, EiFaLUET - -userdata
EIEEEME R,

snapper create --from 17 --description "with package2"
MIERIIRER (B snapper listREINIRBHESIEE) CIBIMIIAVRER (22—
Al) . (XEAT Snapper 0.8.4 1B Shras, )

snapper create --description "Snapshot for week 2 2014"
BIZZEAIA (root) ECERVIRIIIREE (2—KE) HMRE, RAsEiEERERE, X
= BohBRIRER,

snapper --config home create --description "Cleanup in ~tux"
A&7 home WEEXEEGIRMIIRER (R—KE) HENRAE,. RALEEERER
%, BA=EaBRIRE,
snapper --config home create --description "Daily data backup" --
cleanup-algorithm timeline>
A&7 home WEEXEECEMIIIREE (R—XKE) HMMNWE,. —BRSHEEFR
BRI BRI AIEENFRY, E=EMFRRE,

shapper create --type pre --print-number --description "Before the

Apache config cleanup" --userdata "important=yes"
Bl pre KEWREBHIIBREBES. CIEATRE “Za M “Z2F" KSHYIREXTFT

FHETGL. HRBIFEHER,

snhapper create --type post --pre-number 30 --description "After the
Apache config cleanup" --userdata "important=yes"

BIE post REWIRE, SRERS N 30 1 pre REBECH, QIZBTFRE “Z

g7 M “ZRE" RSHREBIFARNE - <. HREBIFEAEE,
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snapper create --command COMMAND --description "Before and after
COMMAND"
iz1T COMMAND gi/5BoheliEREX, HETREF <17 EEMA snapper BT,

10.6.3 {ZEIRBETTENGE

Snapper A EMECRA. BERANRBIIA P HE. HTBiEITEAENR, UG
BT INEManITIEERIRER, £/ YaST RESLEIRE H,

B ITLEMIRE, EFEENMEHFS. £ snapper list BJURRAARBRER
So

YaST BY Snapper BIRBEFIHFABRIR, MFIRFEE—MRIE, AERTEN

snapper modify --cleanup-algorithm "timeline" 10
ECRERIA (root) ECERYSE 10 SKIRERAITTEIE, BB XIRE N timeline,

snapper --config home modify --description "daily backup" -cleanup-
algorithm "timeline" 120
&e8& 79 home NEE XECERISE 120 KRIBATTEE. KigBEMNIRAHEUEISERE
Bi%o

10.6.4 flERIRMR

EEFA YaST B9 Snapper tRIRMFRIRER, BEMFIRPIEFIRE, AREEEHIF.
EEAGSITITARRRE, FSENEHES. 51T snapper list (i S LRINZAES, B
fIPRIRER, 5117 snapper delete NUMBER,

RAVFHIER S FIRAINFHIRE,

£/ Snapper MIBRIRIREY, E/EEIETITHY Btrfs #IER=EIWERN=E, FLt, "TRATER
A SARAMIEER, MREREEIMFFRBFRAY=BIZEIAIHEAFER, BRED - -sync
5 delete sa <A,

) =7 MpRRE
BRMER pre REZEY, WMIPRSEXWAY post REE (RZIFA) -
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snapper delete 65
TRIERERIA (root) EEERISE 65 FKIRER,

snapper -c home delete 89 90
fliE%E 79 home WBEE XECERSE 89 H15E 90 PMRER,

snapper delete --sync 23

IBREAIA (root) ECERVIRER 23, HERMAY=BIZENAI A,

) =7 MERRSRHRE
BB, J:FA Btrfs (REBTETE, BENE/VEE Snapper FToIERN XML X5, XMERET
REESS Snapper A8, BEFoIEEMIPR:

btrfs subvolume delete /.snapshots/SNAPSHOTNUMBER/snapshot
rm -rf /.snapshots/SNAPSHOTNUMBER

O &7 BRBLSANEETEES
NREEMIFRRBLRRRER EM(E], TS MBRIBREE, REBERNERK, H
& AR =B R

WA LGB BER cron (R BEIRIBRIRER. BXAT, BBMFE 106127 “FEEE o

10.7 [RERRVEDNBIE

R GAMETIE, MENENKER, REROANBETERIEIEFEES, NTHLEE
2 ER=E#E/R, Snapper 27 BT BERIBREBHIE R, XERIARIE LIRSS
SRR (BEERBSLERREYN) MEMRRE. ErILEEBENSHERERERIIRERR,
te5h, SRR LUEREEE — MR RIECH, EXRRA HANRABETEA/N. RFELR]
B EIBRETIRER S R IR KB ERAF R R,

BIERRIRRBER R Snapper idE, RILEFENENERES . EZ0hLEEHFRS
ERIRER, BHBWIE: o
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AIANRE (root) BEEE NBIERSRIBUKRTRIRTRIBS [FIREN. BRRARTHSKE - RESA
M= (B R ElBI R X Al AR = [81RY 50%., BB IRIBECALFEARS, Hit, BHE%E
BRABATERRS.

10.7.1 BIERS|RE
REIRE (BIEREBSLEMREN) W/EER Snapper BEEERILL TS HITH,

NUMBER _CLEANUP
BRERZEARERBSEEREMNOEE, MREBAZSH, NHRESHES
NUMBER _LIMIT #0/3% NUMBER LIMIT_IMPORTANT $5ERI#k= AR NUMBER_MIN_AGE
EERRIREY, RASBIPFREX. BRE: yes (BA) « no (FA)

FUIAER "yes",
AT BRI EERNRFmS:

> sudo snapper -c CONFIG set-config "NUMBER CLEANUP=no"

NUMBER _LIMIT /NUMBER_LIMIT_ IMPORTANT
EXBREZDNEEN/REEZRERBSEEREN. R NUMBER_CLEANUP IRER
"no", N=ZEZLZEK,

NUMBER _LIMIT f9ZRIA{EJ "2-10", NUMBER LIMIT_IMPORTANT M9ZRIA{ES
"4-10", ZAEREEASHIFBLIEERABEIIRIR, MAZERREMNXAHRGTE, X
LRIATSHIREE &/IMERRER, BELXRRIRRASF R FRIPRS],

AT ERIREERNRFmS:

> sudo snapper -c CONFIG set-config "NUMBER LIMIT=10"

O ==: cEESERENLR
MRBARIZTF (FBRE 10757 “FNEELRTGSZR ) , WEERRSTE
ERN—MRNMEERAETE, 5Ii02-10, NRZARTYE, WEERHEEE
B, 53010, ZNBEEESEKHAHETREIR.
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NUMBER MIN AGE
E X IREBEEMFRETS AR EZR/NER (U RRA)  FREEVNFLIAEE BN
REBAMIER, FEXEFENRBEZ D,
FINER "1800",
BTFEXRHIKEENRGHS:

> sudo snapper -c CONFIG set-config "NUMBER MIN AGE=864000"

Q EE: RHIMAIR
RAIALATTH NUMBER LIMIT, NUMBER LIMIT IMPORTANT #
NUMBER_MIN_AGE, RERNFFEEIHEMA SMIBFIRE,
NREHLBIALRE NUMBER _LIMIT* FrE XMERIRER, MAZEENINNR, ok
NUMBER_MIN AGEig&&% 0,
TENRERT RERE 10 NMEEM 10 MEHERE (RISFREHR) MidE:
NUMBER CLEANUP=yes
NUMBER LIMIT IMPORTANT=10

NUMBER LIMIT=10
NUMBER MIN AGE=0

INRAEREBIFFEIRAVIRER, AR NUMBER _LIMIT* &4 0, FHH
NUMBER MIN_AGE $5%ER3 R,

TEHHNTFERT RRE+RUAIIREHVECE
NUMBER_CLEANUP=yes
NUMBER_LIMIT_ IMPORTANT=0

NUMBER LIMIT=0
NUMBER MIN AGE=864000

10.7.2 BIERT[E)ZRIRAR

BEIZIRERHYEIEEH Snapper BLERI LA TS EUTH,
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TIMELINE_CLEANUP
BRSEANELRENEE. NREBARSH, WHRREHEY
TIMELINE LIMIT *38%ERI#RFIARK TIMELINE MIN AGE $87ERIBYPRAT, iEMIpRIR
B, BXE: yes. no,
FROIAMER "yes",
BATEXRHIREEN TGRS

> sudo snapper -c CONFIG set-config "TIMELINE CLEANUP=yes"

TIMELINE LIMIT DAILY, TIMELINE LIMIT HOURLY, TIMELINE LIMIT MONTHLY,
TIMELINE LIMIT WEEKLY, TIMELINE LIMIT YEARLY
REBFREHEHE, SRILUNT. Ko B, BMEABNAL
SIMAISRIAERYH "10", {8 TIMELINE LIMIT WEEKLY B&4h, ZBHEAIEBH
agn
TIMELINE MIN AGE
E X RERTE BhfipRaT A MR B ER/NEIPR (R R ERAL) o
BIANER "1800",

f5110.1 : BYiElEECE T

TIMELINE CLEANUP="yes"
TIMELINE CREATE="yes"
TIMELINE LIMIT DAILY="7"
TIMELINE LIMIT HOURLY="24"
TIMELINE LIMIT MONTHLY="12"
TIMELINE LIMIT WEEKLY="4"
TIMELINE LIMIT YEARLY="2"
TIMELINE MIN AGE="1800"

R BIEC & RE NS SRR/ NEY E AR IR BE H B ohiE 8, TIMELINE _MIN_AGE #0
TIMELINE_LIMIT_*$422x—iiffh, EARGIH, REMRFINSIMRENRIEE
7230 3% (1800%) . EARNSENRAIE—RIRE, FILURRT RaRBRIENIHR
B, SN TIMELINE LIMIT DAILYIREAHIEZME, NRTESFRELRIE KRR,

RERIRER
o BB BIBMIRSE 24 MRER,

o BX: RERE T XRREXEIZNE MR,
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i 12 MBASARE—REIZHE MR,
s B RERE 4 ARNEARE—REIBIEMRE,
k2 FABFRE—XREENEMRIR.

10.7.3 BELTERBVIREX

gN% 10.1.2 75 “IRIEEEY fRFmR, S EEETT YaST BIREATT Zypper B, FERS IR
— P HEIRIE, ERENEIE—NERE, MRERHITIERMENR, WaRRS5ERBLEE
o TE Snapper BEEFIRE U T SRA EoMIERILE =" RERHT:

EMPTY PRE_POST CLEANUP
MRIKEN yes, RA=MIREIEIRBERRYIRET,
ZINMEN "yes",

EMPTY PRE_POST MIN AGE
E X Al faREBERIREXE B oifibfr 2 sIA ARG R G R (P READ)
FRINES "1800",

10.7.4 BEFDHEIZERVIRE

Snapper KM FaptIEZNRBIRHEEXEREE, B2, EAURFHeIRIRERIEK
number 8 timeline ;BIEEE, Lk, ZIRBRMANEFEENTZRN “BENT” o AILTE
IR RER EETEINEREBREEFERE:

snapper create --description "Test" --cleanup-algorithm number
AR (root) BLECIRIMMIIIRER (R£—KEY) HIBIK number FIRE X,

snapper modify --cleanup-algorithm "timeline" 25
T 25 BEIRER, HigUk timeline ;FIRFIE,

10.7.5 AR ECE < F7

BR7 £ number #1/3¢ timeline JBIEE AN, Snapper EZIFECEL, &0 LUE X R FRIE L
EHe BT EIE 7 tt. BRI ERZER TR Snapper BEEEFE X B Btrfs F%&.
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Btrfs ECEUE N R EI 7%, MAFNAEIRF. BRT FH Btrfs Be&giz I, BRI LIRS 8B
RRAEIFAFLA (B0, FH quotad<) .

NREREEIFBAT Snapper, NEBohEREEIZR. NMRESEREENENNEF
JEF8 Snapper 8y, MBJLUEEIZ1T snapper setup-quota KEAEIXF. XRELES
EWMEE (AXEFMER, BBWNE 1057 “0lEHEN Snapper ifE” ) o

BCENz 35 Snapper ECERI LA T B EITH,

QGROUP
Snapper £ Btrfs Ec&itH. WRKIGKE, 15517 snapper setup-quota, MIRE
RE, MREEH#Eman 8 btrfs-qgroup HNiER FTARIMERITER, ESFEH
snapper setup-quotaiZER, IBENENX,

SPACE_LIMIT
AVFREBER=ZEIRSE, L1 (100%) Wo#ET. BRETENO0E 1 (0.1=
10%, 0.2=20%...) o

FET LT IRFIFFE RN -

o DEEEEEUEMA number /3% timeline ;FIREAZMRIR F A BESUEECE, HNRFKEBE
FEBEBEE, WA BEERRS,

o BREEXHHE, Snapper BIREFEHNITHILFE, FIBERNAHXNHRSRIRN
BHEILRIRBBIEE MM, XY FEX—i 5B Sl B AN, T -5 BRhASN AR
BT RE BYRLI o

o BMERA TECEIH, Snapper HIaZ=fRE NUMBER _LIMIT* #1 TIMELINE LIMIT*
[EFFEE S ERIREE, MAZEEEIBHEH. Fit, #iYJ9 NUMBER LIMIT* 7
TIMELINE_LIMIT* f5RESEE{E (MIN-MAX), LARERECERRTLAERK.
g0, WNRIEE T NUMBER_LIMIT=5-20, Snapper 175 —1EE, HEENNE
SRIBRERE 20 1, FNRX 20 MRIZELEE, Snapper K15 i BEFREFRIA
BURER, HEIFNSEHRG. RARKZEDRE S MRIR, TEXERBSATSOS
I8)o
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10.8 E/RIRIGEARYIE SHETIE

REBSHEZHIBEUERF BEETE, Eit, FH dufldf FZEHSTEERESE R
76, MEERB BT Btrfs ERMEE T, FSENESMRBFERNE SHETE)
2, MARHEMTEE, Snapper 0.6 1EShAS7E Used Space FIFiRE S MREBER
AR =S 8]

# snapper --iso list

# | Type | Pre # | Date | User | Used Space | Cleanup |
Description | Userdata
s T oo e Fommm - R S
L T oo
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
4 | post | 3 | 2019-07-22 14:26:04 | root | 112.00 KiB | number
| important=no
5 | pre | | 2019-07-23 08:19:36 | root | 128.00 KiB | number
zypp(zypper) | important=no
6 | post | 5 | 2019-07-23 08:19:43 | root | 80.00 KiB | number
| important=no
7 | pre | | 2019-07-23 08:20:50 | root | 256.00 KiB | number | yast
sw_single |
8 | pre | | 2019-07-23 08:23:22 | root | 112.00 KiB | number
zypp(ruby.ruby2.5) | important=no
9 | post | 8 | 2019-07-23 08:23:35 | root | 64.00 KiB | number
| important=no
10 | post | 7 | 2019-07-23 08:24:05 | root | 16.00 KiB | number

btrfs s iRHIRIREER =B S —HLE:

# btrfs ggroup show -p /
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ggroupid rfer excl parent

0/5 16.00KiB 16.00KiB ---
[...]

0/272 3.09GiB 14.23MiB 1/0
0/273 3.11GiB 144 .00KiB 1/0
0/274 3.11GiB 112.00KiB 1/0
0/275 3.11GiB 128.00KiB 1/0
0/276 3.11GiB 80.00KiB 1/0
0/277 3.11GiB 256.00KiB 1/0
0/278 3.11GiB 112.00KiB 1/0
0/279 3.12GiB 64.00KiB 1/0
0/280 3.12GiB 16.00KiB 1/0
1/0 3.33GiB 222.95MiB ---

qgroupid 7R RENFERIRRS, HiSIK qgroup K3l/ID NAES,
rfer 5|2 RFEP 5| ANEELE.

excl SR REeNFEHIE S EHIE,

parent 7 RFHHIX ggroup.

R&E—1INE 1/0 2R qgroup 21+, ELENTAS, MNRERFFAEFSE, BRBEK
222.95 MiB =j8), iBITUTHSERSE N FEXBIRE:

# 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

BF—1TRSEARSZ— MRS ESSFHRBREARSEFE LHAREHRETE. ALY TAE
FENRR, BiUFolER. BXFAEE, BENE 10647 "HIERRE" o
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10.9 = lIrEfRE

e :

R4

W=

W =

.

173

791" Snapper MARE7R /var/log. /tmp AIEMERPRIENR?

EAA PR E B RHFE 7T REBZIN FANTIRMEFRRFESNE 10137 MR
FRRHFHE R o ATRHBREMNRIBRHRR, F(MAXBELIRT FE.

AT LA | S INEZR 5| S IRIEG?
ALl BXAT, H5EE 1037 "EINRESISHATRZER -

B] LA LERBRIRERIS?

B&i, Snapper HBhLEFhIBRIRERRITEE, Fid, EILARRLEBIRE ZBohfibRIR
B, RAEASAFHOIZBHRE (BBNRE 10627 “BlERE" ) IBKEBEX, &
IEE(ER - -cleanup-algorithm RiEE. ENBIZEIRBIALRSEISIR number 3¢
timeline Bif, EM— 1T HZMREERILEIEIK, BHRITUATRE:

1. FIHFRERTARER:
> sudo snapper list -a
2. ISEEZENIEMPRAYIRIRER
3. BITU TR ST SR ERANEIEENEF:
> sudo snapper modify --cleanup-algorithm "" #1 #2 #n

4, BRiz17 snapper list -at&ELER, 72 Cleanup 5, EIERBYIREBFRTAZ
RINIRIERIZ NS

AR EEFRISHE X Snapper BUIEAAE 2?
181A18] Snapper EDT, ML/ http://snapper.io/ 7,
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11 {EH KLP B91E&AZE4h

IS TEBARILSEE &4 (KLP) H AR ZASIRIE, FHigMH SLE Live Patching fRSZHY

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 BN TIRSFRMNERN AT DIRIEERFRAI AN EREITHERERESF R, E
BHEAN ] E AR EFHET A RYIB R TME* RS,

* BT KLP BIFERFEMIGIN—E5, RLLEFLIIFIIEEINERRLERHITE,

11.2 RWiZSEEHERMEIR

MZSERTA T RIS EERIRRBR R aiRfl, ERFESERRREERE. K
BT EERRNE, FLb&EMI+T 2SRAEREELr+TRMEEE. STMRRELRMT
BES NWEEZBRRINZETRRER. SHE—MEE, LR TRHERASEHABNIE

ilifs

Q & LU THMEESITHRZ

ERERNZEHRE, BFEA KLp -v patches i5<, WFEE#KNZ, uname g5
BB SR A
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O == SEHTRREERNRIL
LT REEXREE, FBRAEMBNNZENR, GEETEE5|SRR2SA. TEL
HTHAERITEENAZERMES| S A T EHRIPRZAEE,

TEER Y KT SRREMZERNEEXR. A KLp -v patches s LUIEFLRE
SAAYSLET AN T Rt 3R CVE FIRMRFEIR S

——> RIEZER3

——>  IZEH2

THNES S
B 1
MTELA T
3¢
|—| B
ﬁ MTESAN T
——>  RIZEH g
2Ei0)
MTELAT
E#o
HTELANT
E2E 0]
MTELA T
RIZEH 0 —}

B8]

\4

BRI URESMRERN AR B R E LI T, XERAFEAZPR, ErIUAEREETH
NZLREERNAZRAEREE T, FRERT, EaRIBEIESISRSNRT. 1T
7 SLE Live Patching BB P AR ER ALY, REIEFETHAREFEENHTEHN (B2
ME 11517 “KEXMNMTHERNER ) .

& KLP [, STAREMSSMHSEIA TR, LR TAESERAEE, MERY
N AZARKSEI 4 T i F, XEFMFHTH initial patches,
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11.2.1 RZEFEHNSEE

SLE Live Patching E#NEEBIE SUSE BRI AT S &4 (CVSS; SUSE CVSS EF CVSS
V3.1 RGFAR) 7ERULESERFEREXEIEMEEXRFEN bug WEE, EMRALMS,
NETHRERANNAEEEEHCIZLN T Rl sH RIS, ALk, SUSE REZERRARE
M ECERZ RS+ T BB FBLI AN EERNE]. BREIEE 95% WERIEEEZ U
KA T B A BV, BX CVSS (SUSE CVSS &) BNF4ES, EEW Common
Vulnerability Scoring System SIG (https://www.first.org/cvss/) @,

11.2.2 RNZIEZBHEANFIRME

KLP ;5 R & HRINREN 2 & MR E R BRI ThRE SRRV E R, @I BRSIAREEREIRE
REFUBENEFHRNERTH. JESHNEUERRTEREMESR, HAKEIRFRR, T
A BRREFEE. RECEARERATUERESRIELSN, BREEET AR LI
T FRBERT, REBIRAERMRNAREE.

11.3 {EA YaST BUERZSERZE4h

BEENRS LBCE KLP, EEEMEHEMEY SLES # SLE Live Patching 3T, &iAIA) SUSE
Customer Center (https://scc.suse.com/) 27 EREBITIRAIRE, FIREX SLE Live Patching
TTIRBYECRS,

ERELNRF LBCEAZINEH, BERITUTIE:

1. izfTyast2 registration sp$HBEHERY E,

N

. EAT A RBHIRF%ERR SUSE Linux Enterprise Live Patching 15, SAREHT—%,
3. WIANFRIERRHRE T,
4, i NIEHY SLE Live Patching ¥ HE T T—H,

5. BERLREHEMRENRIL. RANEZBHEERY% Live Patching M1 SLE Live
Patching Lifecycle Data ZRF&EUNK—LEHMRME, LURBKHIXR.

6. BHEZTMRE, XFRELNRSG EREEMAZILIEMAML. PRk T, LU
R Fr 75 BOMR R I
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11.4 ML 1TRUERZSSESE 4

EEERNZEIHER, EEEMEHEM SLES # SLE Live Patching iTiE. &i4i8) SUSE
Customer Center (https://scc.suse.com/) 7 BEEHEEAIITIRBIRE, HIKEX SLES Live
Patching TR EM LD,

1. i&17 sudo SUSEConnect --list-extensions, i&id{E SLES Live Patching B9HL]]
AEmY. mHlariat (FEE&AR)

$ SUSEConnect --list-extensions
SUSE Linux Enterprise Live Patching 15 SP7 x86 64

Activate with: SUSEConnect -p sle-module-live-patching/15.7/x86 64 \
-r ADDITIONAL REGCODE

2. FEAKEBNHSFIR -r LIVE PATCHING REGISTRATION CODE 3E SLES Live
Patching, 530:

SUSEConnect -p sle-module-live-patching/15.7/x86 64 \
-r LIVE PATCHING REGISTRATION CODE

3. f£F zypper install -t pattern 1lp_sles &< REFMFENRE ST,

Elt, REGETTRSERHERN

FEa#HTHERN T SRGERERSIONEENRENRZAI LSS ER, FEREE
PEFERNAIREA T, RASEFEREZIET. ARRAGZSTERGEREIEREY
BIRHAN TR, - mRETTHE, ARMSHEITRI R,

11.5 BITARZSERIE4N

NIZELAN T REEMN AR EMIEPLEN, BENTHUTLRo
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° NRENEETITHAZEZE kernel - livepatch-* 4a, P\]*Z%ﬂiﬁa—ﬁﬂéz*l\o &
A LUEEFE zypper se --details kernel-livepatch-* s $RIEBEMNRSG L

T WL AL IS B T 3R B,

o MIRZET kernel-default 4G, EMEERETEESISRS. NBERLHE
BET, Bl RZER MEMEIERTHER, XelLUBEER Zypper AN EL 81
R, SUSE Multi-Linux Manager B a[it EdiS@ERE (BEM(EA SUSE Multi-
Linux Manager #17SEBY{& 4 (https://documentation.suse.com/suma/5.0/en/suse-

manager/administration/live-patching.html) #) ,

o AILUEFA klp status s RINERBIMAS. BRELRRENAT, HE1TKklp -v
patches 5%,

* JFIclE, E"’* 55 EJﬁE REZITARRGE, BEANERE—TREREEERT. [
¥, BARG LARSIRES PRI TIRAE, ERE—PLI T MEBERZT,.

A
=

o BMHKIA T BEE initrd ., XFRTUMRRETBINESIT, RABCINENATE
ZATRRE, REAFERXHIITEM

11.5.1 #OEXRATHIRMBER

BREZE lifecycle-data-sle-module-1live-patching, #AFiz1T zypper
lifecycle 5%, 7FiitifY Package end of support if different from product
B0 53 R iZ Bl AR IS4 T B30 B H#A.

B ERH T BREARRGELRME—FRASWEIERH., EAILER Maintained kernels,

patch updates and lifecycle (https://www.suse.com/products/live-patching/current-
patches/) 7 NEMREBIZITHRZMRACERY B, THRLES~mT Bo
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11.6 RIXEETEFMNARAETE

11.6.1 FohbgRshT

NIRRT RABIKETAN T BRI, AJLOR HRIREBYSLASA4 T BR[O 2 RIRvRRAS Tl 12

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. EA klp -v patches spSHEEETITAISERSAN T LARPM: FKBIITHERIIRLZE
HRIEEEITRANT . fld:

RPM: kernel-livepatch-6 4 0-150700 38-default-1-150700.1.23.x86 64

It 6 4 0-150600 9-default 3EEIRt R IEIEIETHIRZARZS,

2. f£F zypper search -s kernel-livepatch-RUNNING KERNEL VERSION-

default ap< R4 T HIKRIARA, ZanL=REFTARGERATIR. HER, 81
HSERSAN T B R IThRAVARAS S0 Lo 1BS5A0ERRASRT SRR S8 A TThR.

3. {#MA zypper in --oldpackage kernel-
livepatch-RUNNING KERNEL VERSION-default=DESIRED VERSION #3<22EFR

FHIARES,
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12 AP =aISEAE4

AENERAP TR SERMEANERRENAZE.

12.1 XFRAP=TIBISEEH{EX

AR =ESEAHER (ULP) RISTEARRETEEIZTRIHRENBR T, BT AR ZHIZr A
MIEERERE, BRUSERH T RRHR2EERFN, ENALRWMTE, TRRSHNR
2HZRFERE, MEFERSMEXHIZ.

IA™MA RN SZ#5 ULP:

e AMD64/Intel 64

* ppcb4le (M SUSE Linux Enterprise Desktop 15 SP7 FF44)

SEAHE#MEIEMER Libpulp TR ulp TEFRH1T, Libpulp 2—H libpulp.so E#] ulp
TR EISCH AR RIESE, 1% S T B SERHME AN A W FA SR B AN T

0O &F
A LGB sudo HlHI LIEBR P SIS AR BT ulp &5, X3I7ET@d sudo iz
fTulp, EAILIESE root FrEiTHUHIZSIENATERIE S,

12.1.1 FoRFH
B ULP ER T, BIUAERITENX,
o IBITU T ERS LRE ULP:
> sudo zypper in libpulp® libpulp-tools

o WITENNEL Libpulp.so.0 EZRIEEEMEXLNEHN NN AER. EXIFHE
B, B8 % 12.1.37 “FH libpulp” »
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12.1.2 X#HYE

BaifXz#F glibc #1 openssl (openssll 1 #1openssl-3), HiEEEEE(TESTFE
&4 ERT . EfZUglibc fopenssl-1_1- LEMAT, IFREUTREE:

> zypper install glibc-livepatches openssl-1 1-livepatches openssl-3-livepatches

12.1.3 f#H libpulp
ETXMHENNAEFHLE B, EEERERMZNAZEFNTUNE Libpulp.so.0 E:

> LD PRELOAD=/usr/1ib64/libpulp.so.0 APPLICATION CMD

12.13.1 WEESEASLEE4
BROEEFERT A RIEL, BEAUTHS:

> ulp livepatchable PATH TO LIBRARY

12.1.3.2 @& .so XHFEENERIT AL

MRHEZIIR (.50) BETMAEFR ULP A TR, NIRREANLRHT B8, EalLIERLL
THLRIEE:

> readelf -S SHARED OBJECT | grep .ulp

NRMEEETRHEZENRHBE .ulp M .ulp.rev &y, NRTHAKREHHTHR.

12.1.3.3 N AER{E4

NRLETLATMGE, SUSERREMER*NTHBEIEMNEMRME: glibc-livepatches
openssl-livepatches openssl-3-livepatches,

BJLUER ulp trigger di SN ABENXERANT, fFlg0:
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> ulp trigger -p PID LIVEPATCH.so

VUIETEEITRRIE (R 7T EE4NYE) BI#HIZ ID B PID, LUSFRAYSSATANT K&k
LIVEPATCH.so, iz =REIUTREEEZ—:

SUCCESS
SCEHEAME TR,

SKIPPED
BEbTZAN T, EACFERTEIEPEHRIEAE,

ERROR
REHIR, EAILMEE Libpulp AEFERERAXLRFEZER. BXEZER, 7S
M%E 121367 “BERIHSAT -

TR LERBRTRNAZ RN T, Flin:

> ulp trigger '*.so'

LRSI LRI A RFIE T MAZIEME Libpulp ERST#HIE. MRHTRE
Biz#tiz, WBmBIZAT. &E, ZLEASETERIMRES DT NARIZ 0

2o

12.1.3.4 RREEANT

EoIUER ulp trigger SRR T, AILUBERmHMHSERFEL T, ErILER
--revert FRE BT B2 REELEIHT :

> ulp trigger -p PID --revert LIVEPATCH.so

NE, EEAUARSHERXBKEMRE4T, Flin:

> ulp trigger -p PID --revert-all=LIBRARY

ERfBIsR, LIBRARY 35RYESERRBYE, 40 Libcrypto.so.1.1,
SRR TRURAEARBN, F—MAAARRER. 3E, EREEEMNARERD
TR NENERSENIBAN T HEAHT, .
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> ulp trigger -p PID --revert-all=libcrypto.so.1.1 new livepatch2.so

12.13.5 EBNABAT
ERT BUET I T i RIGIEE o MILE N AR R R A SRR 4 T

> ulp patches
W= R el KAMEA R ERZERMERIAN T, LAKANT ##RE 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 LABE B LA T 24 BITHRE:

> ulp dump LIVEPATCH.so

12.1.3.6 EEEHAIZHHEZFAY!
SRE Libpulp. so WE R BIFHEERNERRS, RIEMPER, SNFREET. BEER

> ulp messages -p PID

12.2 E%EERE

MBER Git #77% (https://github.com/SUSE/libpulp) 2 izt TH X libpulp WEZEE,
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13 ES5EM

ESSEHTE SUSE Linux Enterprise Desktop U AT IR M, WRBXHEHR
SR RIEM, AERMAEHFREH SLES, ESEREERFE ((NUFAEEHRE
FRIHEY, ARNEAREEH) , BEXHER. EAEMEEETNRSE, RAREE
55|18 & %G, A2BEEN. BTE5ISEPNERE, EERXITHIRESS
NAEEE S THINETHRSHNAE,. NRESISHAEIE, WAEERESE
o

EEEHH transactional-update AEXIiE T, ZMHAERE R ANEH.
MREEEAEH, WESEEEIRRXGRANMRE, AEMNEAHRERNE
o MREBENG, BISWIRCHENRE, HRERS NRESISERAMBIZIA
BXHRS, Y transactional-update B REET (BRINTH) B, ZH
KERES|FRG, ERMGITREIURES| SEIFNEIYAIEE,

REEEMETRXGRAFZRBIARGE. MRRGEFEEFETHRBHIXMG, B
A Be KM E R BT R 5o

T AEMFEERRIFAIERN RPM,

13.1 PR

B, ESEMNINEEFEERLRS. UTRGEERERT transactional-update &<
e nginx BYEXIA index.html TIR]JgER BT A
e tomcat-webappsfltomcat-admin-webapps
e phpMyAdmin
e sca-appliance-*
e mpi-selector
e emacs A[IEET{E (Emacs iiEXpRIM)

e bindfIbind-chrootenv
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docbook*

e sblim-sfcb*

o texlive*

e iso ent

e openjade

e opensp

® pcp

e plymouth

e postgresql-server-10
e pulseaudio-gdm-hooks

e smartmontools

RARERFNEFEFATERT VAR, BAEYHRARZRES TR,
Ef B E:

- REPEEH AL EREESHEMN.

- SRRBEMA—NEH. ENA—AEH EELA T RS, B5UEIS.
. EESEHZEEIGHEYESS, RUET update-alternatives,

c TESEMZEEIESS, HMAENERNAZRFHASE, AiFt/ESERFPMA
(UID > 1000, GID>1000) »

* YaST WABEIRANFE S TR WMREN YaST RRFELETINIVIRAER, NI EHITIER
B, 182K /etc RECEXHIEMARSIRIEA UHIT.

o 3F php7-fastcgi, HHMFEIE)iEIEM /usr/bin/php-cgi BT SHERE /srv/www/
cgi-bin/php,

* ntp BBMEBIE SLES hrAxEFEHI Legacy Module B9—E8%. ©TEHTEY SUSE Linux
Enterprise Desktop ZRPFREZZHr, B# chrony BYft, MNRELLEER ntp, TE
HITEMREARIERERESEN.
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sblim-sfcb: B sblim S RFGEHEESETRNAERS,

btrfsmaintenance & H btrfs-defrag /25 RiEE X4 RAIEEER,

*F btrfs-balance, /etc/sysconfig/btrfsmaintenance T =
BTRFS BALANCE MOUNTPOINTS #%0M / B2RA /. snapshots,

¥FF btrfs-scrub, /etc/sysconfig/btrfsmaintenance YT E
BTRFS SCRUB_MOUNTPOINTS #AZ0M / B4y /. snapshots,

13.2 BH transactional-update

TR G L ERRE B Transactional Server #&1R, FAMFi%#F Transactional Server R4 £
B, F"EIEFHEEBTFETETMNERSAFM Transactional Server IR (A4S, IHHIRIE
AIRESE R F M,

FZREIRDIXNFERR, AEFRIXNFERIFEETZENSXFS (/home, /
var, /srv il /optfR5h) , HSRIFAIRERIIF RS,

13.3 EEAER

B EHHRERIEIT— /A8 systemd. timer 14|, HIRIEAN ARG ESR,

#&50 rebootmgrd W E5|SIHEN. Ee]LUERENIEITHE, AfiES

W “systemd.timer(5)” . BIFEAEIFEIEE (B) rebootmgrd E5|F R 4ABIBTE]) , FS
i “rebootmgrd(8)” o

ERILMERU TSR ABMESEN:

# systemctl --now disable transactional-update.timer

13.4 transactional-update &<

f£/ transactional-update i S A UREF AR LEREMFEN. WNRFIAEMERERINE
%, WRAEH. ENAEH2EI, transactional-update ZEIERSKHIIRER, EATLL
MEMRIE, E5|8E, FIEEXRT SEK.
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--continue

M - -continue XA EARES | SHIER FTHMEREBHITZRER,.

ZAIARY transactional-update THR M HAIRXHRARIEIRER. NRESIEHIT
RIURIE, flil, SIEREENIREE, BAES|ISREALINER, REERIET
transactional-update ULRETIDLEMNRGE, HBRESIS, FREERHITES
SHERT%XE1T transactional-update s RAERBRMELERR, FFXEFMK
Q2BES MR, XERBH B LATRBHRNER.

Ol {EMA - -continue SZEEARES | SHER T, #TERERBNER. SRtIB—
IMITHYIRER, BEMRIEBIHESEELAIREBRHITIARE BRUANMNENR. MEEE
BILERERRE, SRLRBESAENAEENRN, BESISERR, RARBESK
FFEIR X R G

--continue EMHNB—NERAINEER, AHEERE—IERBIEAFIREBRIEMIR
BB, LUTFABIETRIN{AETT transactional -update R FIRIE 13 WENMREBAHL R
WIHE, AEBRETZRSREES— M RGE:

# transactional-update pkg install package 1

# transactional-update --continue 13 pkg install package 2

--continue [num] EIN<IEAR snapper create --from, JF&0E 10627 “6l
IR

cleanup

pkg

187

MREFRXERAES ENIRXERSER (EE51S 2/, transactional-
update SIZBEEMFRBZE) , BB BEERENFAE RRBRIZE—EER
7. WILEIHAMR Snapper =MIBRIBIRIR. (BFER “snapper(8)” FHEXBEEENE
) o MR (EE=ARR /var/lib/overlay hprERSIA (FLttkRER) B9 /etc &
=ER:

# transactional-update cleanup

in/install
£/ zypper install i NAARELZEENMREE, S ETATFRERFIRN
8E (PTF) RPM X1,

# transactional-update pkg install package name
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B
# transactional-update pkg install rpml rpm2

pkg rm/remove
fEF3 zypper remove i MIETHRIBHERRBE NG S, tHmSERTETERR PTF
RPM 1%,

# transactional-update pkg remove package name

pkg up/update
f£F zypper update sp S EFTENREBHNENREE, REEFHE TEMNXHERSIR
RAVIR B,

# transactional-update pkg update package name

up/update
NRBEFVEFHTA, BRIBE—NIRE, H6EH zypper up/update EFTiRE,

# transactional-update up

dup
MRBHNEFHHE, BCIZ—1IRER, A zypper dup —no-allow-
vendor-change E31iZIRB, AfF, ZRBEZEE, HEESISEMAFHIRXHER
%o
# transactional-update dup

patch

MRBEFEFHTA, BB NHIRIE, H6EA zypper patch EFZIRER,
# transactional-update patch

rollback
HEMSIRBERINFE. EFERIR/SXHRANZRSL L RIAR snapper rollback, 7
RQEXHRZ L, RRERTASE, HRIRAREENTHNEOAMEXX GRS, IRE

EETHRS, WZRBRAERINNIRXHRS, EREXGRS L, F=OIZEMEI
RER.
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# transactional-update rollback snapshot number

grub.cfg
IS tEH GRUB2 BLE. BNREERIAESISEE, fW, RMEININIZSE,
‘e /etc/default/grub, i={T transactional-update grub.cfg, AGE3IS

MUEBERE. B ENES|S, {N, T—X transactional-update iz{TES&fE
FEIMEES#HM GRUB2 L&,

# transactional-update grub.cfg

reboot
ISR ERRIREEEMAES|F.

# transactional-update dup reboot

--help
b BT =5 B & AT Fan < B E B R R.

# transactional-update --help

135 &I

NERFRKY, EE1T supportconfig RUNE HERIR, FEMBIXHE (81F /var/log/
transactional-update.log) iR{H45 SUSE iFA R,

189 &% | SLED 15 SPT



14 A VNC NiZiZEf =1

F RIS E (VNC) Al LUE R B K EmRIFRIEREITEN, FEiTiniZBrNA
2F. VWNC 5FETEX, AILUMEMEERFAIHRIZZITEN . mXENBUFFERE
E&E s vncviewer 1 Remmina &%) VNC fRS388, LUAKAN{AIIE1E VNC ARSS 28,

SUSE Linux Enterprise Desktop Z#FRMARREEEM VNC =iE: —RM=IE (&
B FPim VNC EERE AR T S KD MRk ARE (WAL ERTRE L
“/Eﬁi” '{kll_;\) o

VNC Ar55 28 Rl E A Alm O L ERHR AT RIE, BITARNRIEREEM —MREREIRA
%_$¢I¥§:o

14.1 vncviewer X is

EEETIRSI[IRMEM VNC RS, FEEMFAE PR, SUSE Linux Enterprise Desktop FREIEAIA
EZRimE tigervnc A4 E1RMHA vncviewer,

14.1.1 {EH vnecviewer CLI #1TiEE

ERZS) UNC BERSRHARSIRSS(HVRIE, BEAUTHS:

> vncviewer jupiter.example.com:1

S TER VNC BRgshs, Bl E+sm I ESHNIROS:

> vncviewer jupiter.example.com::5901

Q ii&E: EFsSHmOsS
f&7E VNC @Fﬁﬁ”ﬁqﬂ?‘éiﬂ’ﬂiﬁﬁﬁﬁ%ﬁiﬁ#‘au%ﬁ’ S5EE Bt EN LEE VNC iRSS28
FHEEMETRSHIRASHE, BXEZER, SIS 1447 “IEEKAVNCRS S

=IE o

190 vncviewer & g | SLED 15 SP7



14.1.2

WMREFRISTE - -listen FEEZEMNENHIE R FiafT vneviewer, E2ER—1HEO, EX
SR NEEAT, & FRFMARTE VNC RS 22 g
BMANEN, ARREHESL

WL | e ARE. | vl |

L o || Bim- i A | s = Pl | akb

14.1:

14.1.3

VNC N FAERERMNE ERE, BAERXEERSOL MRS, WREZERE
A TLS, =7 VNCZEERNEOMAFEE “ (EERME! ) 7

14.2

Remmina BLREF EMMNIZEREE Fin,. BXFEMILRGE, H40VNC. SSH. RDP #l
Spice,

14.2.1

EFAH Remmina, IBERWALKLBELRET remmina 48, WIAXRTE, BEMURE, 1215
TELRIEERT Remmina B9 VNC $fE:

# zypper in remmina remmina-plugin-vnc
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1422 F&HEMO

@i\ remmina 55$351T Remminas

Remmina {2 K EF Fis
Remote Desktop Client

s Q

VNC »

B ~ i BEH fafF  mEERHIE
(B SLE HA 15 SP1 10.161.10.176 VNC  2019-05-15-06:21:05
2019-05-13 - 04:58:12

(@ SLED 15 SP1 10.161.11.176 VNC

14.2 : REMMINA B #H0O

ZNAREFEEORTEFENTERIEYR. EXE, ERLRNMNFREIZESIE. RES
HFRIEMAARE. BolURIREFNRIE, BIRE Remmina NEFBEIEDL

14.2.3 FNIZERIE
SRMNRENEERE, BRETEOALAN *. TEaE S L NEONRITHR,
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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
ERITE BN ZEANMY, 190 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,
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O =7 ZAN®
NREFin5IintZiRSS 2 2 BIIGETIAME, FEREEANE, BUEESKK.

e SSH EIN-REI B/R &4k SSH BEEH & 758 IR,
BEHRFREFHITEIL FEEXAHRENZIEEEOFR,

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

MTHIFIRPEEERDIY (FE0 “UNC™ ) , ZAIE%\ VNC BRS528 DNS 5K IP #titik, [SER—
TESHETS, AR Enter Hiko

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 155P5 3¢ (@ SLEHA 15SP1 X
7KEEH 06 : 49

openSUSE - Linux OS. SEE AP . F &5 UK REERIE ZFiif., - Mozilla Firefox x

81

/ 3 openSUSE - Linux 0S... % | +
€ ®WU &  https://www.opensuse.org/ [SIEY 1] wEa ¥ 4 9 =

A& A I BN E

CO

RERINRRE, R
Linux 8. BFRAR!
—! B! AL

14.5 : [EEEFIZERIER REMMINA

14.2.5 #giE. EHIMBIRRENZIE

Eﬁﬁﬁﬁ%%AﬁFAE,%TRmmmw%IﬁD¢E%$$E%W,%Eﬁ%ﬁﬁoﬁ%
MXFERRIREE, BERE 14237 RIITiESE

ESHRENEMNEERIE, 157 Remmina NEBFOPERBEEHRBR, AEEEFEER, T
EREEEVNEOR, BREEXHFNRIR, RIBFEZFEBAXEDR, ARBEEFRTFHIA

EMFREFNENZERIE, 1572 Remmina NEFORARBEHEHRR, AEEERHF. E£F
—PIEER, BEEWIA

14.2.6 MEGBSITIETIRERIE

MREFEMNG TR EAMBIEXHITHERERE, MATITANAREREEO, BEAU
TiE 7£ .

> remmina -c¢ profile name.remmina
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Remmina WECB X HEMEEEETER TN . local/share/remmina/ BE ., EfTEE N
EXHRBFEEHTANRIE, 3517 Remmina, EEBOPERESIERR, ABREBOKSH
RETHEEREXHEER,

2| fa Remmina ZiZREE P
Remote Desktop Client

RDP ~

k1 -~ 5 REH it | mEERNE

[ SLE HA 15 SP1 10.161.10.176 VNC  2019-05-15-06:21:05

(8 SLED 15 5P1 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)

B 14.6 : RENECENHFRIERE

Y08 Remmina R7Eia1T, BAIUBEREXGEGRIAETSENXHR, B0
slel5.remmina, BEEAJUEREXHEFZFIBEXBR, #MNZBEPEH remmina -

¢ HORIETE,

14.3 7 VNC k5528 LECE—RIE=1E

—REREFRITEZ AR5, EERSSHE LEMERERER. XFERLIEEBHRIERN
AR, #EMREREEETSF, EAILERSEIFMR, BUHS I VNC S5 A iRiERE
B, tkRERBNFIBENRAERFEEELE, —R% UNC RIERERE, BalE—&8FN L
EEFEZ I RIE.

312 14.1 1 BA—RME VNC &iF

1. BEh YaST > MLRARSS > IIZEEE (VNC)o

2. EHAFIZEER (FREKEER)

3. WIREITEE Web XS E O AR VNC &iE, IERCEAIFER Web 3l 52837519,

4, IRFE, ERJLUERFFTAAETRO (B0, HMEEOEENEIMNIXIEHR
i) o MREZIMLED, BEEI I AEHETRITARIB AR O MRE AR ENZD,
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5. BHE T —THIANERIRE,
6. MNMRATEFIEFZENNMHaHAER, NWFEBHELRR DAL,

O =7 ERHESTEER
YaST M ETREERKEHIT T EN. BREIHINETNSEHERNETEIE
28, LUEEER.

iz ER )

ILiEEERE
RFEEEE (RREEE A
AIFEREEE (FESEER (O
° FRFTEEEB)

firewalld BIpFAAEEE
TABAERRIROE)
PrAiEiROB XA

HE(H) FUE(R) RiE(B) || T—#(N)

14.7 . iziEER

14.3.1 FHECE

SUSE Linux Enterprise Desktop EFIZRIABZE LA 1024x768 1&& (BAERE 16 i) BR|iE.
RIEEI RO 5901 (53 “Ei@” VNCEEFR, FFETVNCERE 1) MiwO 5801 (53¢
Web 3%528) &,

HtEEZERREROLFER, MRFECNEE, FE5OTNAABER THIFHAES.
VNC BR#BHESH X B RBRS BRI FAMRIEN, VNC BREBHS FohfekAEIRS R
FNENMCE WLEHHR:1) . REVNC RIEBMNHE—KE, MEEmRAAX &R
B{RSo
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BIAMBERT, INCERIRSRSB[BREZDBILEEERNERES SSLIERREE. &8
UERRIARIES, AR EZERNEECHIET, FABRERIETN, FETERER
ZHl, £ VNCEFRH Web FIEEHHINEPHNER,

0O #x
KL VNC ZEPIRELBEIHINNERERIERELL2ERE, 40, Vinagre EF RS
X8 GnuTLS £/ FIEIEREFEXIIBESR, MRIEBRERIERIES, WASEILE
B, EXMIBERT, B6EMA X509 LSMIMNETSE, &N VNC BRSB[BEMEHRIZ [
IR, FRESAIZRRENRSEASIERFHEX,

14.3.2 RBmj—X4¥VNC £1%
EEE—RMEVNC 21E, MMLEVNCEERS, BiEEIWE 1417 “vneviewer B

o BXE, BITESZ$F JavaScript BY Web 28PN LLT URL 3REE VNC =iE: http://
jupiter.example.com:5801

1433 FEE—RMVNC =iE

NRAFEBNRERINNEE, WA UBLI AR

A VNC 218 systemd E#F xvnc.socket Brl, ZEZRFIRIARMEASNMCER:
=PMRAFVYNCEFSE (vnclFElvnel3) , BIN=1HTF JavaScript ®Fix (vnchttpdl |
vnchttpd3) . EANERT, BEE vncl #l vnchttpdl 2E518,

B7E5|SHEUE UNC RS BEET, BE1TUTH<:!
> sudo systemctl enable xvnc.socket
EVRBHhEREF, /IEBT!

> sudo systemctl start xvnc.socket

Xvnc iR 28e@id server_args IEMALE, BXIEWMYIR, FEM Xvnc --help,

LARMBEXERER, BREC(IREFEREMEE. EMRSHE—FN LM EXKA
VNC £1EfER IR,
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BITRNA T e BUERC BB

> sudo systemctl reload xvnc.socket

O == BB INC 30
RERTAE 141 “ERE—AMVNC =15 PrRECEIRIEEIERY, mE 5801 #1 5901 %%
ERAIERITH. MRBT UNC 2IEHMEZOZHAERIF, WA UNCRIEBEES
mOAN, FEFTHZNEH. BXUE, 580 (ReMELiEm) ,% 235 “A
FHMPAIE

144 BECEXA VNC kS8R 1E

AUMSNERIHERAIIFIERIE. AT ETER, HEF—TRAEENEE, — 1%
FinBBETENANR, FIEEMEFRREGEFRINER. 5—1TAIR: BRAIESFEE
EHPIHRZE SR EEIZIE,

©) =R EBXAVUNCEIE
EEZREUNC R1E, BMREVNCEFSR, BXEZFAGR, BE0E 14171
‘vncviewer EFUnT o WE, AITESZHF JavaScript BY Web %284 N LA URL 3K
EHFEEVNCEiE: http://jupiter.example.com:5801,

14.4.1 {EM vncmanager BEIR VNC 21&

31214.2 . FRAKA VNC &iF

1. 35 YaST > WLEARSS > iImAZEIE (VNC)o

2. WEAFTIEERE (ARIEEHE) .

3. MNREITEE Web FLI2RE OHIAR VNC R1FE, IERUERFER Web 352877170

4. NRFE, iT:EJL)LiiEPH%BHkiEEPE’\ﬁ%D (fFlan, SHMLZZEOEENEINERXIEF
i) o MREZIWLIED, BEI N AEETRITARIB AR O FRE ARERZD,
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5 33337: iﬁﬁ%IAAJEUhZEEO
6. MRTEFIEFENNEEE LR, WREMERER DR,

() =T EBHEREER
YaST XM ETREERCEHITTEN. EEEIHYRESIEHERNETREE
25, LUMFEEREM.

14411 EEEXKAVNC =iE

Bdi2 142 "ERKAVNC ZE PFRERA UNC RIEEER, EAUEREERNVNCE
&2 (g0 vneviewer 3 Remmina) EREZIIRERIE. BRE, EREANENRARR
PREI “UNC” Bt BHEZENREITH VNC 2IEEH. MRENSEEIFMERZRERBIE
ARSI ED, i5F6hia{T vncmanager-controller,

6H228 22:40

Rt e e

dkFrE, A

HitAl ARER Rk,
EEREITERRMaEIE.

o B8, A
ol AT LB 2,
e B SR
BAEEHTHERR VYR ET

SEEH

GNOME

S

s FEEOS

FEM RS

SRR

—RAF— T
o —RAWE TR

o BifI(A) || @ BGHC) | | & WE0)

14.8 : VNC &iFigE

BNMRESFMVNC 2IENTH:
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A, WA
XEEF—RMERIE EttAFPRERELRE, EREHAEZRISKLE. AXES
B2, BBEHE 1437 “FEUNCRSBLEE—ARUERIE

A, AR
HMWAPAIUERERE, CEEHFERENERIET.

RIER
BREEFSEZIENEN, UEEEIMERN T UERIRE,.

FEEQAS
EAATBRERR BHRIEEREIAIRSE,

REAPER
FECERAARNAAINOLERGEARMNRE, RERSERITHIA A XAERTIH
BRBIAF &,

—RAF— 1T EF K
FilEZ AR REMANEZRIE.

—RAFZIEP I
AT ZTRAPERMAFERIE, 8B TTEEETRIIE]IZIE.

BT TN

14.4.1.2 MIAKAVNC =&

B 144117 "EEEXAVNC Z1E PERIRERS VNC RiEE, Fh@d VNCEEFSMA
E. HVNCEFIREZIIRSRE, RAARRETREEERECENZELEMARERIE:
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VNC &ETH8% - TigerVNC x

iz

NHEE

GNOME (i)

B 14.9 : MIAKA VNC =iF

HERTNERIENGNGE, RAAURERERAERENRILE, BERRATRHERIERE,

14.5 £ VNC fkS5es LECENZ

SNR VNC fRS5 221K EEH, N VNC RS BSEFFinZBINFEBNEBEWMNE. SHNIETESs
IEFHARTHTT; ERRNEIRERES HIRIEEFIR.

TR —RMREREL VNC 21E, REMEI#ER @ server_args —{7H /usr/bin/Xvnc
S -securitytypes B¥REEE, -securitytypes BB EFRSHIIEMMNES
o EHNEDIAT:

S535830E

None. TLSNone. X509None
THRLIUE,

VncAuth. TLSVnc. X509Vnc
BHRIIMERBEEX A%,
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Plain. TLSPlain. X509Plain
SHI0IEER PAM RIEAFPHOS,

=

None. vncAuth. plain
Nz,

TLSNone. TLSVnc. TLSPlain
ER TLSINE, MFArBRAMNE, BRRETEEN. Hit, ErIUBiPEoIBEE, B
REERHEIFBIAKEE.

X509None. X509Vnc. X509Plain
EFER#HIT TLS %, MREAERERZIUS, NWEE—RERN, RABERERE
IER. EUGEREEZSR, XHIEPEZHN, RAFTsAEBLRHES, Fit, T X%
Y, eI LBAERE ARG ZMIFE R E CEUFEAMAIR SSH) . MREMA
HIEPMENEE R BSIHENBFRTRIES, BHNELER2ERE CSUTFER
BRI HTTPS) o

0O #x
FLE UNC ZFIRELBIRANERERIEBREIL2ER, fId, Vinagre 7
IHENER GnuTLS £/FENEIERFEEXWIBES, MRIEBEERERIES, WK
REITERE, EXMIERT, BFEA x509 LISMIMEAE, &R UNC IRS284E
PUIEHERZNIES, ARESAIZEFHENARAGEIEREFERX.

) &R IPMEBHNBKRE
MEFEEETF X509 f9N%E, E=E@iT -X509Cert F1 -X509Key ETFEE X509 iiF
PHZIAERER

MREEFESHL2MRE (BESHR , REEREFHMRS[BEBZIFAAFIIE—F
w2l it, EERERSSE LEERIINE, NREFEIFAIFMER VNC EF i,
HEINEER +2 B Ao
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EEPEL, BHLUEEAFNZ SRR, UMESEZEIIEHBERTNZENRS
BENERRRAERE (BATIZERT, ENB vneviewer 2% “Connection not
encrypted!” SHERZER) ,

14.6 5 Wayland B95EM

IEFZEIE (VNC) THREMRHLIT X11, MRBA Wayland, RAFIERETTHRR. ET7ER
FNNECE AER X11 mAE Wayland, 3fF gdm, 5445 /etc/gdm/custom. conf,
7t [daemon] &5, MECEXMHARN WaylandEnable=false, ERBY, AR EHAIE
BE5 X11 #BEMRIE. MNREE) GNOME Eb& Wayland &I, 7] LIEBRHBIE gnome -
session-wayland &€,
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15 {#H RSync %I

HSHAN, ARFREHIBENAITEN: KBTENMDQTEN. EicREm. &
REFNEFIREMR. Ff, AZMEEZERIXHENXERTHESMER[ELE
2,

Lo SREERNR
EAEFRERRS TAZH, MZERELHIENE. BSUEHENEEX .

15.1 #E2sd

M FE @S ISR L EIZR T KEIENIE R, Rsync /T AIFENAGERREFRXXETINE
Mo WHERNMUERTXAX N, ®ERATIHEIXMG. ATKNXEZEINESR, Rsync i
XD REMR, HitBEelsREa,

KNEE T HEENE —ENERK, Fit, FHERIRNITEVHES BBHNZR, €
RAM,

LUEETHERAERESHNEREER, Rsync HF3IEH., #ITEMNMEERENZIT
B, Rsync tBIFBEEARRGIXIARS 2R, LRSS Web ARSZ2BHITEE RMEFHEE
DMZ WHIE & Web AR5 287,

Rsync HARREF TR, BAEMNBFELEGER, Rsync TR—RREBTE—INAHAEEFIEK
B, EfstERERkAEFIHIE. NREFEXERRASEXERTBFNNAIEA, EER
Csynce

15.2 EXEE
Rsync @— s 21TLHE, BAXIBELNT:
rsync [OPTION] SOURCE [SOURCE]... DEST

] R A st s iniZ it B LR Rsyne, Al EEEENAHRNRSE AR, &
LB %N SOURCE I, SOURCE ] DEST S{uIfFa] LI 28REFHM/3 URL,
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THENE—LHE BB Rsync 1&Ii:

-V

R H BRI S
-a

FEELD UBPRAEFXAHRENEE. BR/ARENR. XENRMAT Sz
-z

E4afEampIEE

Q iFE: BUHRUTITHE
M Rsync BY, BH53FEEHFHL. BREERFRMIIRTERNAST, EESERIL
XNERTH.

153 EFMEFXXEFNBER

THERRBRRIESRAFAE /var/backup BREBE AR, BFBENXAFMITEN _ERY—
TEREFFFZ—BEE, BEAUTHS:

> rsync -avz backup.tar.xz /var/backup/

N backup.tar.xz £E%IF] /var/backup/, #3xfi&FE /var/backup/
backup.tar.xz,

BNSIeTE /var/backup/ BEREEMNLEEEFL. WRFENRAT, X backup.tar.xz
=E%%) /var/backup (X)) #, AR /var/backup/ BRH!

SHBERS5EF BN XEEM. TENRFISEER tux/ RERBSEHE] /var/backup/ B
R

> rsync -avz tux /var/backup/

TELIFERIZ /var/backup/tux/ PaEJikE|ElIZs,
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15.4 mizEHIXXHFMER

MET B LEFEES Rsync TR, EMZREEREFXAIRXAEFZIZEZER, FER
it P b eI R, NRAHH BT Z T BN LSRRAF B8R, el EERF B

EFERAARMNAR (FEARMATEEN L) BxXH file. tar.xz NAEtFENEHIZIZZEEN
192.168.1.1, BEFEAUTHS:

> 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

EERANERENFIERRT, 2ASERERNCZEZERFETOS, S
file.tar.xz E5|FEBEPFP tux WEBF GE@F S /home/tux) ,

EEFERESEAMEFBEREMN. TENTHIZEER tux/ RERBZEHIF
192.168.1.1 F# EAViRFZER /var/backup/:

> rsync -avz tux 192.168.1.1:/var/backup/

RIZEEEN 192.168.1. 1 HHBESNNIR, ErRITELXERIE /var/backup/tux FEE
NS

15.5 BEEFMMER Rsync k552

Rsync RIfEATEENINIR ] 873 LR {E NiEZBITIPIERE (rsyncd) ia1T. tEFIPIZRF I LUE
W “ERET o

TEBRBANENAETE jupiter EH LEIZAB &M BIRH Rsync IRS585. tLBEARRI BT FE
BHED. BEIE Rsync BkS328, IFHMITLAT#(E:

1372 15.1 : igE RSYNC fR55238
1. £ jupiter £, SIZRFEMEEMBEENXHNER. RGP EERT /var/backup:

# mkdir /var/backup
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2. FEEFIBN. FEIRAIF, ZBERHA users ARBIAF tux A

# chown tux.users /var/backup

3. fi2E rsyncd SFPIERE
BIBEREXGIERN— T EXGMATEREDERNEL “QRIR° . Wik, UEER
EREMMANEMBIR. £FRENUEMETE /etc/rsyncd.d/*.inc X, mmiREN
ERTF /etc/rsyncd.d/*. conf Sxfra:

a. tIEBER /etc/rsyncd.d/:

# mkdir /etc/rsyncd.d/

b. EXEEXH /etc/rsyncd. conf F, FIMLLT/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 @

@ R /etc/rsyncd.d/*.inc XtbpWI2BESHIIEREXHF,

@ M /etc/rsyncd.d/*.conf XHEHEMRR (KEWF)  XEXHRNIZ
BENERENTASRE,

c. EXf4 /etc/rsyncd.d/backup. conf MU T/LITRIREMEIR (BHEDHD
Bi5)

# backup.conf: backup module

[backup] @
uid = tux @
gid = users @

path = /var/backup ©
auth users = tux @
secrets file = /etc/rsyncd.secrets @

comment = Our backup target
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0 HRER. FAUEREERNEARIT. ERFRIEEMHAGERGS, HE
*. conf XA fERERIR MR,

@ EEEHITXHERIIFIAIAR ZEAR,
©® TEXATEFMREMHNRE MPE1H) .
0 REEAIFHNAFPEESHIRYIR. JIRUSKEENHNE S RIFEREER

HNRAFPZ. EERIRGF, RAFAR tux,
0 IETEEEAFBMBAXOLHITAIEX R,
d. SIZEESLUTHRM /etc/rsyncd.secrets ¢, HEi#e PASSPHRASE:

# user:passwd
tux:PASSPHRASE

e. RIZXHRE root AP A

# chmod 0600 /etc/rsyncd.secrets

4, BI LT BEIHBA rsyncd SFIFTER:

# systemctl enable rsyncd
# systemctl start rsyncd

5. MiXEE Bl Rsync ARS528:
> rsync jupiter::
NVAEE=S=E S PR NN s

backup Our backup target

HZE, BREENEEXH. BAENREIRE,

ERTEEIZT Rsync Bk3528, IARIUEREREMESD. THERIET —17HLArEEE
BIBEF. X fFFfETE /var/log/rsyncd. log fi. L3RI AR fas TR,

BYHERETNAE, BERUTHL:

> rsync -avz jupiter::backup
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tbap <=7 HARSS 28 £ /var/backup BRFEENFAEX 4. IERBSZIEREREXH/
var/log/rsyncd. log . EFIELFMEH, BRERER. A . KRTIMER. FiN,
TENGLIFHRBREFIZ Rsync EH RSS!

> rsync -avz . jupiter::backup

BIABER T, Rsync ARTEEITRBIRXAHMER. EAVFRER, @I5IMEEEDR - -
delete, EMMERAMIFFEMBIEIANF, AIBAERED - -update, DRFNERFAEH

s
Ko

156 EZER
Csync
WRXHREPTER, FEW https://csync.org/ 2,

RSnapshot
BRI ERMY, EEM https://rsnapshot.org 7,

Unison
5 CSync XMEREBEFERENXHRP LA, FEMW https://github.com/bcpierce00/
unison A,

Rear

— N RIEIREHNELZE, BB MW SUSE Linux Enterprise High Availability Extension
Administration Guide B9 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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systemd SFiFFER 247



16 5|SIIEEIT

5% Linux R RAEAGMES. EHMEEFDNBRMEE EURATIHENNER
&£1) TS, 5ISIEIER GRUB 2 2EmIRZ. FIZ/E, S5ISTRHRIRERS
=1, A systemd 203, systemd iEH—4A “Bix , BTF5IS5HEER.
HIP R REREXNEE,

16.1 ANiE
REFHANANEATEEEENY . ATEBASEHRAENRZE, BRIRUTEX:
init
BER N AENHIEEESZA “init” .
o BFHEHBEXHRSAR initramfs #iz
o MEFRMBEXHASHITER T B EMrE HZMIRERFIHTE
EXFEMIER T, systemd BFHSVIELES, BhsM initramfs HiTLE#HEE, XL
FTHIRX RS, FEHRE, HESEANBEEMEXHRAEHMNIT. AT ERE
EAXMA systemd #EE, FHANTKFEE—MEFEFRA init on initramfs, 1§55 ” N #HZFR
79 systemd,

initrd/initramfs
initrd (#7%8 RAM W) B—PEREXHE, NEBBENEMBHENIRIIIRXXHRAM
/dev/ram EHRXERGMRE, EHIEXGRARTEERXGRARNIEZRF,.
MW% 2.6.13 FF44, initrd BE initramfs (#0348 RAM XERSE) B, BELTEXH
A IRohIERENRI#£E, SUSE Linux Enterprise Desktop Rf#EMA initramfs, 1BZE, H
F initramfs £/ /boot/initrd Z6&, FUBEERKEMRA “initrd” . ZERFEAZ
Frinitramfs,

16.2 Linux 5| §#H1E

Linux 53| SHEEEZ MR, STMERBE—1MFRAGKAK:

212 ARiF | SLED 15 SP7



1. 3516217 “YUIREFSISMBREFMER”
2. 516227 “RIZME”
3. £16.2.37 “Initoninitramfs fHER”

4, £16.247 “systemd fHER”

16.2.1 ¥ Hs | SMEIEFMER

ERIINER, KRBT BEAREGHESFIRE. IWIRERBHEARERMR.

SUSE Linux Enterprise Desktop TEFR B AR LM HEERAS I SMEIZEF GRUB 2, RIBERL
¥9FE Y, BE) GRUB2 5|SMBIEFNIREAIREEZ MR, 5ISMHEERNAREMEA
AR ETF RAM IS R4 (initramfs), B GRUB 2 BNiFHER, 1BEBWE 18 & 5]
SIN#HFERF GRUB2”

16.2.1.1 AArch64 1 AMD64/Intel 64 EBIFIE TS| SINEIZF M ER

EITHFITENZE, BIOS 3 UEFI B4t REMBRH ML EANEF. BEX—ME, 18
RipREAABEFMERE, S, SM CMOS EMHEXSEH. HEaNSEEMIMNE
=8, IRAEISEGRREARTZE, RAEHSCEM BIOS/UEFI 3355 | SINEHIERF
B R4 BIOS BB L, REEMES|ISHENSE—1 512 FHYBHIERX (5|58
%, MBR) #HRE, RAEKIEM GRUB 2 RIBEEHEIER MBR, 5| SINEEFHE—ERAT
EMMBREE—1HX (MBROKXER) ZiEHiEpRat, sEM BIOS 51§72 K (GPT 7K K)
MEFEEXHRAIREIIZFH GRUB 2 20K, LGB EXHRAWRNIER, HLbaeaihia
RXHFRSEFE /boot, /boot BE GRUB 2 #ZIOBIMIIIAEIR LU K A ZA initramfs BR{&, F£
Bt KB9iARIARG, GRUB 2 £¥MZH initramfs BUSMNEZINET, HISEEIRNALAR
o

MESEMZESK /boot WMBEXHZRSS|F BIOS R4HY, FEHANBEOSTHNR. F—K
2R 7Tik GRUB 2 2% /boot, F_R2ZiL systemd HEHMEHE,

TE2EHD UEFI (93T EA L, 31SS2LbER %S BIOS BB $EE S, EfERIENaes
GPT P KRR FAT AU ERRNK, It EFI RENX (FEEITMRSDIEH N /boot/
efi) TMRMRERBHTE, BFEHEHREGHERMEMMITHTE GRUB 2,
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gN3R BIOS/UEFI X#5M4E5|F, Mt a] UECERMS|ISMBEFRISISIRSE. RS, AL
B PXE 5|5 &%, BIOS/UEFI £S5 RMEIEF. ESMEITIRSF[RIGISREHBIR
48, MARZAHEERRIRIE,

16.2.1.2 IBM Z LRI I SMEIEFRMER

£1BM Z k£, B ERE A zipl (z ¥ETEFRINE) BISISMBREFVBRHKSISiHE, RE
zipl TIFMZ PN RGUREEURE, BFRZHF SLE BIAXH RS (Btrfs) & MIRERS|S.
Itt, SUSE Linux Enterprise Desktop M EX8Y5 | ST 12 RMARS | S T2 15 Btrfs:

1. zipL M /boot/zipl #X5|F, ZP XA Ext2. Ext3. Ext4 3 XFS XHFR
%o WHRXEE—MEENAZ, UR—PMNEEIREFEFRD initramfs, initramfs €&
Btrfs X chiZr (KREMAMH) M5|SMEBIEF GRUB 2, WixEERASE initgrub (&
MEEEH GRUB2) Bl

2. ASHERXXH RS, # /boot A[iAE, IWMTE, WM initramfs B GRUB 2, GRUB
M /boot/grub2/grub.cfg REREECE, HM /boot MERZLHIRZH initramfs,
W7E, BFiEid Kexec MMEEF N,

16.2.2 RNZMEL

SISNMHEFEIRSREGNG, FIEARERTHS|ISIZHZEEN. 5ISNBEFZFH
RIZFIET RAM BIRIEXF RS (Initramfs) &RIIHEIREDR, MAZRZERSIN.

NI AFEENRARNE CPU KB NHEINEEE, R4, FMRERERED
initramfs MHFRIIGESAR M RS,

16.2.2.1 initramfs {4

initramfs (]38 RAM XH &%) B—1NE! cpio 744, RTHMIZINEER RAM #if2th, B
F /boot/initrd fh, BILIERARZ A dracut WTASIEIZXH, BXIFHAEE, 155 man
8 dracut,
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initramfs 27 —MEER Linux M8, ATRTFEEHEFEXGRAZANITER. X1
/8 Linux 37156 BIOS 8f UEFI FIIREAARTE, MERT RERBRINEFINZ B EREMT
BK, initramfs FEMITUGLRRME—IER Init WATHITXME, EXHFRITRXEHRA L
B systemd SPiPRERE, 5| ST IS,

BB XU RARHBMRERF T ZH, ARRERENNIRNIERRKIFPIEX GRS FITE
B &E. XLRohIZF AR EIEA TS E X URENISHIFoIER, EEXRAaEEIEA RS
XU RGPIENNERNEF. BXGRAPIRIRRE initramfs FAy init iNEL. HNEL
EiRfE, udev A initramfs BEMEFENILE. E5|SIENGH, FRXEFRAZESE
BEMERIEE. RILUER systemd 55 systemd-udev-trigger.service R3EHIEH
Ho

16.2.2.1.1 EFrEpRK initramfs

mF initranfs BASMREER, Eit, SYHPEIRDEFEHEARTH, BRES
3 initramfs, EREE SRR B QI E I EE5ERXFER. YaST 8 zypper i&
SEFATFER initranfs MHSHRERESMEIRR. BELEERT, CEEFHER
Rt initramfs:

HF EIRE M INRzhiZF
MREFEEFRES (flamER) , HASISHItBHEERNZPEFEERRNIRDIER, N
S EHT initramfs X4,
FIFFH UL /etc/dracut.conf.d/10-DRIVER. conf, HFMIIT—ITARE (GFF=

HISTHE) .
force drivers+=" DRIVERL "

FIRTHIEFRIREIR Z FRE#: DRIVERL, MREBEEARMZS NIRRT, HEESHIHH
U= RE:

force_drivers+=" DRIVER1 DRIVER2 "
#ke3d72 16.1 AR initramfs”

BR2%BR153 RAID 5 LVM
FREEBETSTNRGTNTBIXEHALZBR (B30 /usr) %% RAID XiZiES
B, FEECIZE S RAID X LVM IS 2158 initramfs,
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Ak, ETE /etc/fstab heIZMEXAII, FHiEEFHm (180, (A mount -a /5
swapon -a) ,
PETIZ 16.1 “HERK initramfs” o

BTN ZRXE RS LVM A5 Btrfs RAID
SYUTEROSEXHRANZIESEAEE Btrfs RAID iRl (8ER) M2, HEE
BIBE—NZHH AER initramfs, JFREITIE 16,1 “4RL initramfs” FREYIERE
1Fo
PIFTFE 16.1 “HERY initramfs” o

BEAREE
YNRIEGTE sysctl REmP@EIRERRX M (/etc/sysctl.conf gy /etc/
sysctl.d/*.conf) BRTHAZEENE, RATRESISH, XMELFE=EKR. B
EIETEE TEIERA sysctl --system NEXLL(E, B ARREFR initramfs X
., BEBEREIE 16.1 “4AL initramfs” RFMARERTIZ -

RN AR MIgE, EMIETRX
TN ERRIHIEE, HREARE UUID EEFOIEHXE, #ERRITE 16,1 “4
FY initramfs” FRETRERT initramfs, FIgEEFEE# /etc/default/grub FEE
resume= %Iy GRUB_CMDLINE_* ZT&E, 7AFIRERE 18.2.1717 “ % /boot/grub2/
grub.cfg” HFTREFHYER /boot/grub2/grub.cfg,

338 16.1 : 4% INITRAMFS

O =

TENIIZFHFIEGRLEEEL root BFRSHHIT.

1. # N /boot BR:

# cd /boot

2. fEf dracut Ep—NiT initramfs XX (DUEHERBI R TR
MY_INITRAMFS) :

# dracut MY INITRAMFS
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5%, oILUE T dracut -f FILENAME RERITER init X

3. (MBEL—®PHIE1TT dracut -f, BEKZLPE, ) BEFEEL—THRIEN
initramfs ScEplERIER initrd MWFS5EE:

# 1n -sf MY INITRAMFS initrd

4. £ IBM Z (R REM T, BIMNEEIRTT grub2-install,

16.2.3 Init on initramfs P E&

HRZM initramfs EHMNIGNEXERABESANITXHE systemd (FEFRE init on
initramfs, FIFENE 16.17 “RiE ) . EFRITEHEREXHRAMENS IR
. ENFMENXHARRMANZLINGE, FAER udev WAEFMEITHIZEMISERNIER,
initramfs LfY init WEERGBENEHMIARELRX G RATRES T RIBEENR
FKEEMNARR, initramfs EA init AFUTES.

DNELPIILAEIR
RIEEAERENTE, FIEFE—LERANEEFRLITENNEGAESE (REEN
PAHRER) . BNRRZNRXHEHRSE, AZEEMBEINXGRARER.

RIS
RS IRIBEHARIRE ISR E M, udev BRMBEXLEEHHE RAM XHRSEH /dev
PERFRRAVSFRIR M REXERHRX A, XHERFEMEMISERARHIE,

EI2 RAID 1 LVM ig 8B
WMRIERARE NTE RAID 3¢ LVM TRIFRXGX SRS, N initramfs Eayinit i
KE LVM 3§ RAID L LIS IHE XA RSB0,

EIEMKERE
MRRRAREENERABIMEERNVRXGRS (BT NFSEH) , N init 4R
INE T EMRIMEIREHIZER, HBXLEIRHIEFIEE N AIFIH R H RS,
MBXHRSTBHE—PEEMARIEE (W1iSCSI T SAN) £, NS5EMEIRSSMEED
B initramfs EAY init i&&, SUSE Linux Enterprise Desktop ZFEEE BT H
HIER T MRE iSCSI BHF51 R
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Q iiE: sEEHEKES
MNRBRXHERFATEMS I FIMEFES, WATEMEHITRENRE, FaEHE5|F.
MNRXHEZRGN Ext3 M Extd, XGRFECEEFR=BoIEE. ARE XFS # Btrfs XX
&G, WAzBEoAREESRE, MERAF EREXUATEE XA RFRIEIRY
ER. RMEEXHZRSE, BRUSISIMEREERAREHETRXHRS. MREHK
Ih, RERHESIR.

16.2.3.1 REELFEEFHY init on initramfs BYER

W R IE T IR VIMAE | S MERAMA init on initramfs, EEHITHESES LREER
B, ZERFZHASM initramfs Fa) systemd — XLEFESSH Linuxre H17,

EHRERE
SERREIREN, HENIME—TRERZUNR—TEE YaST ZEEFRIH
init, YaST REIZFIETE RAM XM RLEHRIET, ERFEMEREFAENNUE, F8ehR
RRBEURTIRER T

BEHREMFIR B H NS 2 K PIIZARIR
9055 16.2.2.17 “initramfs X" R, 5I1SE3EMRION—AHIEER (7]
EASHEGEERFER) FFih, 7 AArch64. POWER #1 AMD64/Intel 64 i+ 54
£, linuxrc KEoVARBAREHE, UREESENBHRENRMEFE. &
IBM Z b, FEREREFRESHNFIFR (B, & linuxrc 3§ parmfile 124
XEREHIEFRTERS I SRAFMBNEENX initramfs, MRS |SHABREXL
1B, BAERNEE, EaLIER systemd MNEXLEER, BXEAEE, BS
M 19.6.4F “MEBAIZER" ,

MBRERS
ARAEIEMIR B E S MEANNIREITER. udev IZES0IBISHRMISE X
£, linuxrc @M YaST REREF BHIREZRS,

Bzh YaST
&fa, linuxrc 2350 YaST, BEERBIRHEREMARLE,
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16.2.4 systemd PER

KE ‘KPR BXGRGE, MESTEIROEHES, NREIR, RASFE
initramfs HHITIRXH RS LR systemd sFiF#ER, systemd E Linux HARSKFARS BIE
2%, ©EIEA PID 1 BoiREE, ZUATREINEIFBARTERSH init RF. BXIFME
B, BE2IE 198 “systemd SFHFIEFE” »
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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
RiFbseds 64 (I RS, RMER 25T ( “R25|1%7 , BEXEHN 2.3.1c HLALRAE) , X
EHRENEENRYZ— &G, 8B UEF, iREBEHISEEBERATAE x86 T4,

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 https://en.wikipedia.org/wiki/
Unified_Extensible_Firmware_Interface 7, FEJLTHAZE UEFI BIERAEBLAR, (R MH0M
£ SUSE Linux Enterprise Desktop HSLI4FEINAERYIR TR0

171 ==25|%

£ UEFI g, BERRMESISERFNTS, FSEET—MEEE. “F&” RUIEERENIR,;

£ SUSE Linux Enterprise Desktop 15, e ERMRFEGA A “Fa7 . EIER, E
RN, SERMEGHEEERAEAGFIES. 0S HEEE,

AEBI AHBRMBERTMEE. BEHHENEREFMEN “F&8%A (PK)” ARG, K&K
AlE1R. BRERARNBSHMAREZRS “FEEH TB]E &L, MULERMIZEN

BEEXR,

&fE, BEEREGRENITEANE (RIERHEED “IE" BHATEBENMNLD, rIsEERE

AR5 | SMEBIEF. (UTHE PCl Express RINFHHEE FVIREHIER, HRBEHESNE

) REBIREHRE,

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 Desktop _E 525

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 >
JISMEERD)  WESHK) | 3ISMERRFERL

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

ZEEHAIE] YaST 1 ME EFI R, MISigEEIE GPT 92X, UEFI FiHE=1E FAT #&0AY 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%,

i
KEK ¥iEE

o« — il l T

Shim MOK 5%
e —
SUSE M@ — % %%%

MOK —— ﬂ l
GRUB2

MOK —— ﬁ l

Atz

17.2 : UEFI: ®£5|831&

SUSE EEHEEARMIAE S LER shim INHERF, XE—Ma LUBRARUSNE R
&, EBAREUIMNENERTE, shin IHEFRESZME GRUB 2 F5|FMBAEFFH3t
H#HTREE, 2fE, 5 |ISMEBREFFNMNE SUSE ZAERBINZ.

SRR D RUTRE:

c BARRHARIANAR. TAENA (PK) JLFAVIERIE, RIRHREA (KEK) BIFESE
ElS PK—2, {BREEEX PKo

o HRZaeBLUMEA LRV SENEEAR. BEEYEinRNRRIAF A UES | S5+
Xf UEFI #1TECE,

UEFI IR THIRE T E LUK EXLRAFPIFERK:
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o F—RTEHFMEN “BRIINTE” , ENIERERRASIS (BIFMBEHN “3|SRSF
177 ) UAiaiTd iR EH. NENEEMREEZNBACATHEE REEINERE
e, AREHITEHN. ME, ERERAXRXZEEMIHEERNFYISESHIHIE,

o BRTERAIFMERN “INHSISIRSERNTE” . 51HREPIEITHEAIGER

A LRI ETE, E5|ISIRERBIRERABLRE, 5|FMNHZFLIUER
ExitBootServices M, t/ERTEREUXLELTE, 0S WL ARMEIXETE,

UEFI ZERFIRBTE—L, ENZETEMRT RTFBNERS, ERFRINER. B2,
EHESUARRBENTINEREZ R, FTRTER “HSISRSERANEE” . ZXTEEH
FURLBXFARNARALHEZ 25T, FALRFE GPLV3 EXK,

SUSE &% iE@ah shim, BR—{V\ESE EFI 5| SMEFERF, B SUSE M Microsoft £&,
X#¥—3X, shim BEIRIMNEFHHIT,

shim fE/EH# I EHAEMERS I SNBEFEEE. BRINMERT, shin 2fERAEFEAH
FER NRYIRIZAY SUSE JIEH, Lthoh, shimEaF “Big” HMEH, ATFEZEIAN SUSE &
o TXRXLBATA HENHBEERR HES S MOK,

ETR, 5ISMBREFRIWIENZ, ARIMMUEIS. ZRIZGERR ERITREIRE,

17.1.2 MOK (¥2SHBEEZR)

ESMISEARAZ. BehiEFads | SEETEMAYS, FRERITEVBEERH

(MOK), mokutil THA[EEEHEERE MOK,

fEET LA mokutil Bl MOK BHEiEK, ZiEK1Zf#ETER 79 MokNew By UEFI iB1TET (RT) &
E%, ENX5ISHE, shim 5|FMFIEFE=N MokNew FH 0% MokManager, X AER
HILMED, &8] LUER M A S0 B AR M A E0 1A 5 BUE iR N E] MokList, ERE
12 MOK &I 8] A MokNew T2 S HZ54A,

WE, Y shim TT3EME grub2 HECAME MokManager BY, S MEEEREIC®H, AT
MokNew S R1ETE, ERILUEFTE UEFI X EERZH.

FEEXAZ

LITFARZBET https://en.opensuse.org/openSUSE:UEFI#Booting_a_custom_kernel 2,

17.1.3 5
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Z25|SFABIEERBTHRFNRZ. EUIERBCEREZAZLEER, HitEH
5 MOK 13 LURAIZIES.

1. SIE—1BEEXAIX.509 ZHAURATFEZRIES:

openssl req -new -x509 -newkey rsa:2048 -keyout key.asc \
-out cert.pem -nodes -days 666 -subj "/CN=$USER/"

BXREBIEPBRIFAER, IFSM https://en.opensuse.org/
openSUSE:UEFI_Image_File_Sign_Tools#Create_Your_Own_Certificate 7,

2. BEIRFMIUEPHT ERE PKCS#12 4514

> openssl pkcsl2 -export -inkey key.asc -in cert.pem \
-name kernel cert -out cert.pl2

3. £rFT pesign fY NSS #iEE:

> certutil -d . -N

4, 35 PKCS#12 hEESMEHIIERS N NSS #EE:

> pkl2util -d . -i cert.pl2

5. {FH pesign BHETR “WF" Nx:

> pesign -n . -c kernel cert -i arch/x86/boot/bzImage \

-0 vmlinuz.signed -s

6. FIHAZIRG ERYE R

> pesign -n . -S -i vmlinuz.signed

LERS, ERILURETE /boot RRERNZ, ATAZIAE—TBEEXNER, FHILLFEER
RFERBEHSN UEFI Bl MOK H,

7. FIEHH I DERBT, LUMSFAEHE 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. {#/A mokutil BB MOK %I&,

a. KIEHSAE MOK H:

> mokutil --root-pw --import cert.der

--root - pw EMAI EZE AR root A,
b. & EFFMANERTIR:

> mokutil --list-new

c. E5|1SRS; shim (iZ=/350 MokManager, &

IERBSAE MOK FI&R A,
d. EMSNNERURE DM

> mokutil --list-enrolled

a. b5k, WRILIRABITANFEIET MOK:
ELI

b. £ GRUB 2 &M, & c #,
c. KHE:

chainloader $efibootdir/MokManager.efi
boot

d . §E$=F}‘AEZZ fﬂo

e. vE_'r)e'L?; cert.der S‘Z{q:#?ff Enter

F=ERA root OL LA

f. WRGAEICEH, EBBRTRE 07 , ARK Yy #Hik
BRIbZ5h, ElfFRBWMATRERME T ZME “‘E%%&?EF“ " BRI E AR TS

o
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17.1.4 (ERIFREWRTNIZF

EERARL5ISHNERT, FAXRERESERRMIENERNTER (BIFHIE SUSE Linux
Enterprise Desktop BHIKEIFER) o FATF SolidDriver/PLDP & B ZHEINRZE T,
EEI LB R AENA R, EEARL25ISNER T TFRERELZEE=FRiEF. TX
RIPIER T, #E:

o ERER, BIBEHRAREETRBMERHAMNIZIBEFSREES. EBERATES
AIEARRAEG. BEEREHHNE T FRER.

o M https://drivers.suse.com/ 7 L REHEN IRV RI 5| RIKENFERS ISO, TEE/ARS]
SRR EZHEICE MOK FI&RA,
EEAT 5| RIREHFERF 1SO FIRIIZFZEAEICE MOK FIERSP, BHRITUTISE:
1. 3§ EXCFRIR 1ISO B {&ZIR EI= CD/DVD &k,

2. {EFAFTHY CD/DVD IRAFIARE, HESIFIRENREFARIMEREMRSS 230 URL,
NREEBHITMBRE, BESISHLTLER install= kI N\MELERA
URL,
NRERMAFEARE, REEFRIEMNRNEFESIT, AREKRIBEAT@mIE—K

3. KERNKRERERLIEMRNIKENIZRFRY initrdo

BXFAEE, BB M https://drivers.suse.com/doc/Usage/

Secure_Boot_Certificate.htmla,

17.1.5 ZIhEEMIPRH!

NRL3ISHRFISH, ALERUTEE:
o RET UEFI IARSISMERFIE, KRN T RENINE EFI 3| STRRAIHA,
* i& UEFI E3%,
o MREEEMFERFINIE BIOS, Xen BRI UEFI 3|5,

* #F UEFI IPv6 PXE 5|F,
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o X85 UEFI ASTHRTN, AL LAM UEFI ZRAISIRTC, UERERNSHECE KMS 12
o

* UEFI 32#5M USB i&&51%.

* M SUSE Linux Enterprise Server 15 SP3 78, &L 25|SE TX#F Kexec
Kdumpo

UR25|SRA5ISH, FEUTRRE:
°* ATHIRTERBHRERLSI], RATELLSISEATETHNRZERARENIZINEE,
o |ISMBRERF. RIZUKRRZERGHTZTE R,
o (REE (EEIME) LTFERRS.
o F3%iA1A] /dev/kmem #1 /dev/mem, root FAF ARG,

o TEWIE /0 Ww, i root AP WBAGFISN, FrE X11 EIRZIREHAE b B A AR IR ENA2
o

o JFoiki@id sysfs ifia] PCI BAR,
o FEERA ACPI 989 custom method,
o A asus-wmi R debugfs.

e acpi_rsdp SR B ERR .

17.2 E%EERE

e https://uefi.org”2 — UEFI 51, EAFIHT &Y UEFI #5E,

| 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/ @

e https://en.opensuse.org/openSUSE:UEFI # — UEFI 5 openSUSE,
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18 5|FN#i*EF GRUB 2

RENBINAEIACE SUSE® Linux Enterprise Desktop F{ERMIS | SRR

GRUB 2, BE=Ef5%4 GRUB 5|SM#HIEF (IEMIE “GRUB Legacy” ) BIE4™
fo M SUSE® Linux Enterprise Desktop 12 hrFF48, FLEFE GRUB 2 {fEAZRIARY
SISMERERF. FmPIRMET —1 YaST B REEREENLE. £ 162 5%
HAZETT RS ISEREN— I BEHITTNAB. BX UEFI HEVINZ25|§%
BHAT, B20E 175 “UEF (Gi—aly EEGED) 7,

18.1 GRUBLegacy 5 GRUB2 Z[BNFEER

o BEEFHETEARFERYXHF,

o IRBLHNXHRSE (B0 Btrfs) o

o T EHEEEY LVM 2 RAID &% E1E6ERISC,

° AP REAENE, HAUREER,

o BE—TATEHERNNG, UXFEZINE, HINXHRSF,.
o BREEMEMEMAZSRIERSE (FI50 Windows) BI5ISTN,

o BE—NEIATF Bash BIFEEIEHIS.

18.2 ECENXF4M
GRUB 2 MUERE BT U T2

/boot/grub2/grub.cfg
X84 GRUB 2 REMMAE, ©EXT GRUB Legacy H{EAR menu. lst, RE
i grub.cfg — A< grub2-mkconfig -0 /boot/grub2/grub.cfg Bzf
4%
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/boot/grub2/custom.cfg
grub.cfg SERSLS I SHNEZORILANEXH, FRZXGARS|ISREFMBENX
I, M SUSE Linux Enterprise Desktop 12 SP2 4, {#FH grub-once FHth& 3 #7iX L
I,

/etc/default/grub
e H7H) GRUB2 A FIRE, BEEaERMERFHMIFIRIZE,

/etc/grub.d/ FaYEIZs
£H17 grub2-mkconfig -o /boot/grub2/grub.cfges<$HijE]l, RESIREULER
A, FEE XY /boot/grub/grub. cfg LR T XLEHIAMIES,

/etc/sysconfig/bootloader
IWEEEXGRTRE-LEXNGE, HINsISMEREFLE, UNKEEEA UEFI Z225]
S5

/boot/grub2/x86 64-efi, /boot/grub2/power-ieeel275
XL EXHEERE TRREHBNEDT,

GRUB 2 AJLUBE Zf AR HITIER. IUEEREHSE (BHRRE) PEENEaiEaNs|I S,
BCE M /boot/grub2/grub. cfg iNE, MizXGEETHMEEXGHRFEN BT
X) o FiE GRUB2 EEEXHEMANRLANHE, REXLHREXHEERHE root 1%

Q iFE: WERBEX
Fah4RiE GRUB 2 BREX 4G, FEizfTgrub2-mkconfig -o /boot/grub2/
grub. cfoLUBIEE N, 1BfFM YaST EXECER AT EMNLL, FA YaST 2BEhETT

tan<o

18.2.1 X% /boot/grub2/grub.cfqg

wh|ISRENEF B RE LNASTEURT GRUB EEEX /boot/grub2/grub.cfg, %
XA EEA XA LUBTRES| I SHAE D XTHRERANES.

£245t3R5|508, GRUB2 SEEMXGRFEMHREXHF. Eit, TEAREXHEFFEE
MR GRUB 2, RERHERAKE, RAZBEEMWE grub. cfg.
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grub.cfg @7£i517 grub2-mkconfig -o /boot/grub2/grub.cfg &i<e, BEFXXHE /
etc/default/grub L% /etc/grub.d/ BRHPHMAERFN. ALk, T17FmREZX
4, MROZREMEXENEX M, HERIES 1837 “EH YaST ILES | SRR PR,
A YaST 5| SINEZF R FIE B E.

18.2.2 X% /etc/default/grub

X815 GRUB 2 FUEMEMES, g, BRRERE, NEBSISHRIMEERS. B
SILFRE RIS, BEEU TSR

> grep "export GRUB DEFAULT" -A50 /usr/sbin/grub2-mkconfig | grep GRUB
B EINBEXTE, HEEMTF /etc/grub.d BERFHHIHEAFRFEREN],

‘mig /etc/default/grub f§, i&fEHH grub2-mkconfig -o /boot/grub2/grub.cfg
EMERRENXH,

ALY ﬁ . —\'—'—

@ AR S
X HHIEENRE NI ESFMFAE S | SMEMIED, 5 Xen BRAEIREEREX
BEmMEE XEN FFRFEHR.

2]

O == BsrEsIsEY
EERNTTRAMEZNM LSS, UEBEEN—METRE, HEREB5ISFELUE
Ry A TNFE X, fFidn:

GRUB_CMDLINE LINUX XEN="debug loglevel=9 log buf len=5M
\"ddebug query=file drivers/xen/xen-acpi-processor.c +p\""

GRUB DEFAULT
RERINRS|ISHE ISR, THEIURKFE. XPEMHNZEZME “saved”
GRUB_DEFAULT=2 5|S%E=1" (MSHHITE) 5|SHET,
GRUB_DEFAULT="2>0" £5|SHE =/ TIAFEEMIE— M FHEI,
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GRUB_DEFAULT="Example boot menu entry" £5|§&7 “Example boot menu
entry” BYSEERIN,

GRUB DEFAULT=saved =5|& grub2-once gf grub2-set-default ds $45ER

I, grub2-reboot JiGE F—/XES|FMENIASISIN, M grub2-set-default g
ENZXARIINGISI, EEHKEN, grub2-editenv list JIHHMET—135|%
I,

GRUB_HIDDEN_TIMEOUT
FRAFEREMRIEED R FItHE, FERFRTEMNE, SN
FRTRE, NRAPEEENNEARREMR, EHRREERS
GRUB_TIMEOUT, GRUB HIDDEN TIMEOUT=0 £4EiEREEIRT shift , NRZE, N
BR5|IFRE, BNSIZESIFIARRET, R GRUB2 RiR5IT —1TA5|R#ER
%, WRINTAMEALE,

GRUB_HIDDEN TIMEOUT_ QUIET
gNRIETE false, FEBAT GRUB_HIDDEN_TIMEOUT IfgE, ¥aE—1T=HRRLE
TEIER T ESER.

GRUB TIMEOUT
EBM5ISERIAGISIZAE, BR5ISRENIR (URREN) . MRETENE, W
=EUHERY, GRUB2 RBFFEFohMtER, WMRHEE GRUB_TIMEOUT=-1, N#EEF
HNEES|IFHZAE, REZ—HET.

GRUB_CMDLINE_LINUX
LEAT BRI EI E BRI ER G SIRE. ERTERUES|STUARNRZES
o

GRUB_CMDLINE_LINUX DEFAULT
5 GRUB_CMDLINE_LINUX —#¥, {BREEFEIEERN BN

GRUB CMDLINE LINUX RECOVERY
5 GRUB_CMDLINE LINUX—#%, {BEREEEMERIVFEMI,

GRUB_CMDLINE LINUX XEN REPLACE
LG EAFTE Xen 5| TRY GRUB_CMDLINE_LINUX &%,
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GRUB CMDLINE LINUX XEN REPLACE DEFAULT
5 GRUB CMDLINE LINUX XEN REPLACE —#f, {ER &%t
GRUB_CMDLINE LINUX DEFAULT Ey&%k,

GRUB_CMDLINE XEN
XLEMRIELS Xen BAEEERFNESZEIXMMERT Xen LI, FI90:

GRUB_CMDLINE XEN="loglvl=all guest loglvl=all"

() R Xen BREEIZFER
B X Xen BAEIERZFIEDTESIZR, 1F1AA https://xenbits.xen.org/docs/
unstable/misc/xen-command-line.html 2

GRUB_CMDLINE_XEN_DEFAULT
5 GRUB_CMDLINE_XEN —#%, {BREEEIEE R TEMTL

GRUB_TERMINAL
B AMIEEEMN/HHAIRIEE. AILUZ console (PCBIOS #1 EFI #5H)
&) . serial (s{741#) . ofconsole (FFMELEMHZHIE) HEAIAE
gfxterm (EIfERiaH) . FA5|ISHEEMTREIEIUBAZMEE, FN
GRUB_TERMINAL="console serial",

GRUB_GFXMODE
gfxterm I LinEAK DR, REEERERNEF (VBE) ZiFHIEI RIAME
A “auto” , BIRIEREENIDIER, £ GRUB2 nLfTHENA videoinfo AJLLER
GRUB 2 EAMIFREDME, GRUB23|SFRERBETRE, BA ¢ BIALRASLIT.
BERILGEEAERE, HASREEEMADHRIRENGE, FI30
GRUB_GFXMODE=1280x1024x24,

GRUB_BACKGROUND
iwE gfxterm BELRHNERER. ZEGLIE GRUB 2 AJTER 45| FHTIRENRIX

t, FELHLL .png. .tga. .jpg X . jpeg BRERE. LB, RARFEBILEIRLL

BEBERFR.
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GRUB_DISABLE_0S_PROBER
MRFULLETUEE R true, FEABMEREMIRFRANINE. RAR XN /boot/
I RIZERE:, LUK /etc/grub.d/ FiEE CRIBIASIAYIETT,

SUSE_BTRFS_SNAPSHOT BOOTING
NEBIGIETTIGE R true, GRUB2 TJEE3|S%E Snapper [RBB, AXiFMEE, B8
ME 1037 “BEMRBSISKATRALDR" o

BXRIEMBPTETIR, BEBR GNU GRUB F# (https://www.gnu.org/software/grub/
manual/grub/grub.html#Simple-configuration) #

18.2.3 /etc/grub.d FAIHIZS

7£#17 grub2-mkconfig -o /boot/grub2/grub.cfg&<HiiE, RASEIULERHH
A, RIABIHERESE] /boot/grub2/grub.cfg i, grub.cfg REETMIREELE
KRPXHERETIRNFRAE. BEFISHESHIXHERT, MRIWHESFIE. 00 _header 7£
10_linux Z#HiiETT, MEENXTE 40_custom ZHiE!T, MREFEEXRAFHIMHMY, XL
XHRBERBRSHENXEEENIT. EHiT grub2-mkconfig Hia], RERTHITMH A RE
£ grub.cfg 4EmiEH. BHAMERT, /etc/grub.d BRHHIFRE SXHEE I HITIHE,

() #F: BAENABTKAREEgrub. cfg s
HF&Xis1T grub2-mkconfig BIEB=EH4mi¥ /boot/grub2/grub.cfg, EIFR
BEEEXANBHSER, BEEEIER /boot/grub2/grub. cfg fEANTHIEXEITE
izfT grub2-mkconfig FAREK, FERENHEANUTHITZIE

### BEGIN /etc/grub.d/90 persistent ###

il

### END /etc/grub.d/90 persistent ###

90 persistent BIARIHRILZEATSHERE TH,
TEINHT REERIMRIZA:
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00 header
REMNRTE, HINASGXHMUE. BRIRE. TENUFIRFREFNDT. EXEEIUSN /
etc/default/grub REFFENEIRT, BE, FREENXXHEHITENR,

10 linux
IRAIMRIZE _ERY Linux W%, HEZMBAXMRED, XEEXBENMEFEIER (MNRE
BR) . EXBNHFRBTREMAL, HERAZEEEFRER.

30 os-prober
tERIZ 2 os-prober IS Linux MIEMIRERSE, FHRKLERYITF GRUB 2 ZEH,
B LR e LURG EMAF EIRIE RS, 5190 Windows 8¢ macOS.

40 custom
ERX 4RI E#I7E grub. cfg FEEBE XIS, YI7IEFFKRY exec tail
-n +3 $0 &5

WEIRFIREFISRSHE, WSz WHERRTHT. MRS MHANFISESER, W
EENZMBF RN RRERITIR .

() #@=: /boot/grub2/custom.cfg

MRELIET /boot/grub2/custom.cfg HEEFEZTARE, RARESISHBED
BEaE5 /boot/grub2/grub.cfgf, MBI 40 custom MG,

18.2.4 BIOS IXEh28 5 Linux 1% & 2 [B]YRR G

7£ GRUB Legacy #2, device.map EcEXHFHFET BIOS Krp2E SIKE Linux I8E &M, T
—E S BEIEMIENL BIOS IRTh2E5 Linux i&& Z BIHIBREY. 40, 405 IDE 1 SCSI IRTh2ZHY
5| ZIRFF7E BIOS ELEFR#32HE, M GRUB Legacy T & &I H1R.

GRUB 2 7E4 Rk grub. cfg FHEMAIEE ID FRFE (UUID) BINHRSATE, FEItE% T Lthia]

., GRUB2 XRAEFREIBEIE—MEIIZEME, XBEECUFAERE, LHEERUER
%it,

B, NREFEES GRUB 2 B INGEIRSFHLE, ERIZEBE XM XK /boot/grub2/
device.map, AFRBIGECRMREY, £ DISK 3 BtN5I R, GRUB2 DXHSM 1 A,
A2 GRUB 2 Legacy HABIEM 0 FFHA,
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(hdl) /dev/disk-by-id/DISK3 ID
(hd2) /dev/disk-by-id/DISK1 ID
(hd3) /dev/disk-by-id/DISK2 ID

18.2.5

HAGHTEEHIRMABEBE5ISH, MREBEERFERED, MIREHEY, EHARSE
IRIESRIE R IERER AR RE BB R TS E,

1. EEIFSISRER, ERNRREREREIII,
2. ¥ E fIAETXARBIYRIESS.

3. EALREBEIEERENT.

Minimum Em:
compl
command-1ine ar
menu.

& 18.1:

IUTE, (ERTLARERLL T Ao

a. BASKEOBIESEEMEILL linux 8 linuxefi FLH9THKRE, LURIBRIZS
M, EEETENSHIIR, B 0

b. ERBEMED, UEMRZNREF, & - BRERATARBERAN 2N
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4. ¥ F1o EREAAMNENSISRS, SER esc WFERIRIE, HiREZ GRUB2 X
L2

I XMAAHITHERINEN AT HF5SERE, MASKART.

O == 3ISIRETHRERR
US BEHRBE5ISHE—FANERTR. SN (Deployment Guide) , %9
& “Troubleshooting” ,% 9.3 “Booting from installation media fails” , US

keyboard layout,

Q B TR SMEER
EFERES BIOS WAL L, TREFEPRIS|ISMEFZFTIZ GRUB Legacy, ERM5]
SEH, HEEFEW, AEHBEEN. EXES|ISTHRMNIEMSKARFERENR
%,

18.2.6 1RE5ISO<

BIETEIRE RSG5 |F 220, GRUB2 BN XHRZRIMIR. 2H root ARV A AT LI
Linux RERHIXMH, MESISRSE, WITRESGHRXE A, BRI ARIER R

SISREREN, BRESIFOR.

O == 5185202

MRIKET5IFOL, WEXS|ISHBEERMAZOSL, XEKRERALCREESF.
ROTHBIKES SO, EMER YaST (FHOSHFRIPSISNERER) -
1. £ grub2-mkpasswd-pbkdf2: kmnxEO%:

> sudo grub2-mkpasswd-pbkdf2

Password: *¥*x*

Reenter password: ****
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PBKDF2 hash of your password is
grub.pbkdf2.sha512.10000.9CA4611006FE96BC77A. . .

2. BEMBFRFEHER set superusers s —iEEMEEIS 4 /etc/
grub.d/40 customH,

set superusers="root"
password pbkdf2 root grub.pbkdf2.sha512.10000.9CA4611006FE96BC77A. ..

3. EREXRSANIEEEEXHTF, BT

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

TESI8E, HEEHSISENRETN, GRUB2 SIRRERMANBFRZMO<S, WA root L
RIEIEHIT grub2-mkpasswd -pbkdf2 S EAEIRANO S, MNRBHEILER, R4HES]
-crl_EE"Jm-v_r A

BXEMER, ES W https://www.gnu.org/software/grub/manual/grub/
grub.html#Security @,

18.2.7 5|SXBEINENIAIRINE

ALK GRUB 2 ECE A AFRIERNA AR5 KB, ERIUEEZMRORIPIAR
WP, HEHEDEARREDRILENER, 27E GRUB2 FECERN, BRITUTIE:

1. AE7E GRUB2 HEANESMHAFKFRIE—NOLSHFITNE, &E 18267 “EE
51204 BEHR{ER grub2-mkpasswd-pbkdf2 ©4,

2. MERSCHF /etc/grub.d/10_Llinux, X#FE]LARSLESIHEAINRY GRUB 2 38T,

3. 4gi8 /boot/grub2/custom.cfg XX, HFFIMBEENKET, FTENERE—
/j_—\1§|JJ -\Lﬁiﬁj Z*%*&J QE\:ELDIQ\E,J}EHV;—J

set superusers=admin
password admin ADMIN PASSWORD
password maintainer MAINTAINER PASSWORD

menuentry 'Operational mode' {

insmod ext2
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set root=hdo,1
echo 'Loading Linux ...
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, FERSNEEEEXHF:

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

£ LERRGIE:
° GRUB2 RBBELTRIL: R FRIIMLAEF R

o MNRKIEERF, WIWN5IFSHBIE RIS, EERAEIERIR GRUB 2 s5<L1T
IRAEINA B,

e admin AP A]iA1E] GRUB 2 dp 1T H4RiEINA RIS R,

e maintenance AP AEFR I E I,

18.3 f&£M YaST BcE&5|SFMEERF

£ SUSE Linux Enterprise Desktop &4, ECE5|ISMNEREZF—METRE RN A NMEER
YaST &3, 7E YaST #=HIhy, EERG > 5| SNEHER. ZIERKERERANHFISIFM
%‘Z%EE’A_EEE #j-trlq:n_a\l_ EE&o
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5| SALETLEI R EEMENRE., AENSHMBEFISENBEXIZE, EaILUE
EEEMEEER EFI BN TFEA GRUB 2,

S

BE: EFI RAEK{EA GRUB2-EFI

NREEMRYZE EFI R4, MHBE%R % GRUB2-EFl, BNERNRFERBREESIS,

BE. ENMTESISMEER
BERRTES|ISMEBER, 1ESHWEYaST FEXIEE, AGBBENER, flwn, BEE
&% GRUB2-EFI, BMi%ER GRUB2, AGILENEEDHE GRUB2-EF,

&N, AJRERSEMRESISMEARFI—BI.

AR BEXS|ISMEARER
BRGNS SRR, BEEFZ LR A5 SNAET. DERFRETNZ
B, B PARIRERE| SRR .

18.3.1 S5|SMEREFMUEMNS|FAEZEDR

SISNMHREFRERIMIENESIFIER (MBR) 3 / PEH5IRBEK, EAIIKIREMNE, &
EEEISMEREFNLE, HERUTIER:

312 18.1 | EeASISMBEFE

239

1.

VRS [ SAULIETNEBIR, SARAS|SIIETEF 1 ERF TR MEDL

MESIRIER51F
EFIEMASEEE /boot BRIMLE MBR R&LE5ISMEER. BE, X2
TEE / BOHE, (BUNR /boot HEHFIEMEE FARBRTHXP, BERZHME
B9 MBRo,

M3|F57X5|F
EFRILESE / PXB5 I REEPRRES I FIHER,
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BEMXRSE
FEERLETRIEES | SMBZFRINE,

2. BEHFEEUNAEN.

SISmEBRE >
SISREEMD) | MESHK | 3ISMEEFENY

SIS MEEE)
GRUB2

S SFHBIE
B NS (/dev/sda2)(T)
v B AESIFIZRE (/dev/sda)(M)
BEEXSIFHRW)

v ERRERREISHEKIREIMET(A)
BEASISNBEALIIRERG)

RiFM MBRITE(PR)
FE
| {RIEHESISIAFE)

| BB WHO | | ®EOQ)
18.2 : 3| SUHEE
5| SARDETHET R 8 & LU ESMY LT -

ERERPIGEEFDRES, UEISHEK
HEEE /boot BRSO X, IF POWER &4, MHUE PReP KX, XA TAR
|8 BIOS WALHM/HIBIRIER S, RACIIIsELEMIBENNSXE|S. &R LB
= AL E T,

¥&ER5ISKIBEAN MBR F
MR MBREBEHEXH “3F GRUB” A3, IhEMSARRIRIERSIRGINEARGER
TS, MREFERALET, REAJERIELESS.

BRAEISZF
BoiXZiFeEitEEE (AEFAER (TPM)) BY TrustedGRUB2, BXFMELE, 15
W https://github.com/Sirrix-AG/TrustedGRUB2 &,
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RIPIE MBRATEER D €& LU L

set
ERFE4IHT BIOS 5%,

remove
IEFATF UEFI 51F.

do not change
MREEE—NTEBEITHRS, XBEEmESHIED,

REHIBERT, YaST BMIARERESRNED

18.3.2 FEEEINF

MRERTENEZNMER, BoLIEERENS|ISINF. NRM MBR5IT, BESIRFHE

— MR LRE GRUB 2, X2 SUSE Linux Enterprise Desktop FIZRALEER, FIRMERER
PREX GRUB 2 MgHEMEIEFIRT (BEBIE 18247 “BIOS WEhgss Linux %5 28
HIBREY” ) o

L5 TASISHIRS
BEERT, BMENEHAEBENEH. NREHTERTHAN SINF, Rk

TNRESIFHAIRETASIF. HlE, MRFIRPHE—MEEAFE BIOS 5IFRFFIF, H
By RAPVEMEEET MBR, RABTLE5S.
318 18.2 : g EHEINF
1. TH 5[ SARSIETHETTR,
2. PERIBHESISINF,
3. MRAFIETZSMHE, BER—, ARRER LA T ERIEEEMAIF.

4, BEHEHERRURFEN.

241 TREM IR | SLED 15 SP7



18.3.3 BLEFLRIED

BILUEE 5| SINEE F ETNER R REC BB R5 1 F2 K.

18.3.3.1 S|FMEIRFETEIF

5| SMmEHBIEE )
3ISRBATD WEEREK  3ISNREFERL |

B (L) M
s o s REREH)

EIASIZM(D)
| SLES 15-5P4 - |

v EREBRFRPIISNHEE)
v LRI BRI R AEER(R)

GRUB2 A root MIO0%(P) BRBATBE

[— | ’

| wEE | QO || REO) |

18.3 ! 5|SINEIZRFIEI

5| S INEiZ R
B ENFENE R RIRREAENA S ERREERN (AR EM) BE.

WM RIZER S
NREFRIZED, SISNMHEFRSEREMRS (HI50 Windows) SHEM Linux 2%,

5| A FERER S
Bl 5 | FREH G| FRIATL

AEERIAS| T
M “BUASIRERD” FIRPIERFIFRNI. HER, SISWRATHN >" FSATIRE
518D REFEB
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FEROLRIPSIFMEIERF
ERA—NIINO<LRFRIFSISMERFMARS. BXFHERERNAT, BFEUNFE 18261
NRESISOLT o MRBALED, NER5ISHAFRBAZSITOS, XEKRER

FKA=BEEIF. B, NREEEWR GRUB 1MTRHAR, BEIMNS RN LLENE IS
Ul ERILKER, EMARAILLERS|ISIHSISRS, XEEBKGISRIEY, 1THRER

£ GRUB 2 root AFRBYO%S.

18.3.3.2 AZBELET~

SISmHEBERE
BISRBEAD) | WESMK) | 3ISHREFERU

AR SITEHP)
EpLasthilent resume=/dev/disk/by-uuid/c7abfba6-6a82-49ac-8cd1-c72686df5ba3 quiet security=apparmor crd

CPU R
Bz
v BEfEES&G)
BHEES%ECQ
g grub2 B MG
EBITEHEES)

EHIAE(C)
* | |/boot/grub2/themes/SLE/theme.txt | | H| % (W)...

HEHH) WHO | | BEQ

18.4 . S

AER A S1TEH
FLLEELERNRNZES, UWER/ARARSIE. AIRDiER, FF5.

CPU EfR+&HE
SUSE $3 ABA1E CPU A5 BB E MR BN FR B R RIS R T T — 1 Z N AZS|

ST H. HP—ESRAgaSEItRERK, BREEIREREREUTEP—E

I, RN IEES T
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Bzl BRAEH CPUBSHFZNEMEMRES, BARPSEE CPU 4i2M KT, iRER
RESTE—ERRE LM, B IEREME,

fE: RUEETANRSEMRE. BRAEH CPUHSHRERN
B=ERBRY 2442 (SMT), UERIEZ CPU LIz AT
H—LEIERE, BEBRT IR EH,

BzhBXHAZEI2EPTH
SEREMRRES, LI,
SER T, KBRS

x: ZRAFMBEMERE. CPURRIEENEER T, BFEUAT CPUES, IhRER
I EREIS AR,
Fri: MKETMEFERER. BERAANZLITEMFoIEE CPU EFHETE,

ERERE S
NRERIZED, F|ISREIETEELEHRERT, MARUXFEINET. AIAER
T, RS BRESISEENONE, BEFLETEG & 0EF#HTIRE, AU
fERES & TR IEFSEE B EHE XX, FXECEENAE CHNES ™A
Y, 7 EoUtiRE.

ERBITIENE
MRENITENEBEIETIEHSIEHN, WelFEETHIEEZ(EHA1 COM inM
KMEEBEITRE, 20 info grub g https://www.gnu.org/software/grub/manual/

grub.html#Serial-terminal @

18.4 BHRABW GRUB2#<

grub2-mkconfig
HTF /etc/default/grub LU /etc/grub.d/ FREgplAs 4 mEaY /boot/grub2/
grub.cfg,

f51 18.1 : GRUB2-MKCONFIG A%

grub2-mkconfig -o /boot/grub2/grub.cfg
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O =% BHErs
BITAHERSERRY grub2-mkconfig SIFECEITENR STDOUT HHAFRES,
7£5 N /boot/grub2/grub.cfg /{ER grub2-script-check AL EHRIE
o

o EE. grub2-mkconfig E/AEBE UEFI £25|F%K
INBEFERANE UEFl 223|S, MENRATABESEEGRUB2, HAkEE
BYNEHRE Shim FEIER UEFI 31S%, SHITIEMR, EEH:

# shim-install --config-file=/boot/grub2/grub.cfg

grub2-mkrescue
ARER GRUB 2 BLE GIE— 1A 5| SRIRIEME,

{51 18.2 : GRUB2-MKRESCUE F3i%

grub2-mkrescue -o save path/name.iso iso

grub2-script-check
KELAEXGHPELEEEIR.
{51 18.3 : GRUB2-SCRIPT-CHECK Hi%

grub2-script-check /boot/grub2/grub.cfg

grub2-once
UG E TREISHEIASI ST, ERIATASISWMSIER, EFER - - list &I,

{51 18.4 : GRUB2-ONCE Hi%

grub2-once number of the boot entry

() iR : grub2-once help
A AR B AR 5 LURBRF G A A M 5= 2 51,
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18.5 HUIRIET\

HEEAZ—MFER root BRSE, BTXSISIRAMNARASHTHEARFNESE. ©R
WY —NREAPKER, HREMXHERFENZORFARS AT EDRS MEZORNE B
EANBURIEL, BB TSR,

312 18.3 | HAHIRIET(

1. EMBEMAS. 5ISREREEM, HP2E/R GRUB2 5|SXE,
2. EFRES|FHXEI, AR ¢ FHIESITT

3. EEERNRSERITHEMU TS

systemd.unit=rescue.target

4, E Ctrt + X , ﬁﬁﬁg%iﬁﬁglgxgéﬁo
5. A root ;IO%,
6. HITHEMN—IIEX,

7. TS 1THim N\ systemctl isolate multi-user.target gf systemctl
isolate graphical.target, L EIIHENEEETHE.

18.6 EZEE

eI LA https://www.gnu.org/software/grub/ 72, EFBX GRUB2 WKEEE, BIMNE
a/&0 grub ER0IH, e UERAERERI@E (https://www.suse.com/support ) B
EERXET “GRUB2” , LUIRENE XIFIRIAIFAIE S

246 $IEE | SLED 15 SPT


https://www.gnu.org/software/grub/
https://www.suse.com/support

19 systemd SHPIERF

systemd BF#BILEL. EHHIZID A 1, systemd HRZEIERS, 559 (@FEAFX
Ib#E) MERNEER. MEEMIEFEAR systend EiZER), BARENEF—Fiiz
[B&fl, systemd BRf{T System Vinit SFiF#ER, HEEIZHF init 45 System Vinit 5T
FBo

systemd WEBR R B@EIHITUIRS BB, AKRMRT5ISEE, 5, systemd RIEHHE
BEENAZBURS. IFSTERSSISNERGBHTIFER, METF—AFENTS
[BEfl. systemd FHFARZITHIZA (cgroups) . BIRREBNIMERFRS. EX4HT, FS
I, https://www.freedesktop.org/wiki/Software/systemd/ @,

() #%: WSL# systemd
IEATF Linux B9 Windows F£%t (WSL) 51F1E Microsoft Windows #{ERHA BT
Linux ZFARRFEMAITESR, WSLERH init #12, mAR systemd, E7Ef WSL HFfiz
17H9 SLED /5 systemd, BELEBMHITIZIEAI ws1_systemd FR{HAFE:

> sudo zypper in -t pattern wsl systemd
&, BRI LIFagREE /etc/wsl. conf HHFMUTILITRA:

[boot]
systemd=true

HER, WSL AT systemd @S85 24F, Bl systemd B XHHMEAESENHE
EEBTR.

19.1 systemd Bi=

THRBD#ERET systemd HEHNEER.
systemd @iEATF Linux HREFHZIEEIER, ©5 System V K LSB init fiZs3k
Bo systemd EEINEEEIE:
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o H1T1KEEN

o BIEEEF & D-Bus BIERBIARS

o REBWTIFIER

e £/ Linux cgroup IRERHIE

o BIEZIRIBAME RGN

o HIPRESNBNRES

o SKHEAEARY. BT ESRMMBIARSSIZHIZE

19.1.1 #2xxXf

BRREXHEESEXUTHENGEER: RS, BEF. K&, #Hx. BEIER. XRX
HEPX. BEIER. HIENXARRAREIZE. % systemd IZHIFEERITE . IRERIURE
RER. HIREIEE D H—HMIMER BRI,

"Bt Z systemd BT A TS HANBAAIE!

o [RSS: #HBEMEXEE (BIW, BITFIFIER) ; XHBLL service
o Birn: BATFEERETHSAUREBRHRERERT R; XMHLU target £

o EEF: IPCHNBEEFUANERL FIFOBEXEE, ERTETEEFNEE (10
inetd) ; Xf4LL .socket 4

o BiE: BATMAHMERET BN, EXHENEETEMRS) ; XHRLL .path 4
o iHEdER: RITFUTIBEXER, ERTETITRSRECE; XHU timer 45

o HEHS: EEMH fstab EMEREEIERM; XHFRLL.mount £

o BElEHA: XHRFEDEHSMBXES; XHLU automount £

o X AEDTINTHIGEHIXHERES; XMHIU swap £

o ig&: sysfs/udev(7) IEEMAPRFNGEERELS, XHLL .device 45

o SEE/ER: BEXPBEEE—AHEMNZRIENBE; XMHLL .scope/.slice &2
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BX systemd B XHENIFHAER, BB https://www.freedesktop.org/software/
systemd/man/latest/systemd.unit.html 2

19.2 EZXRE

System V init RAFEAZ M HSRKMIBRS : init . insserv, telinit KH
fi, systemd FIRSZSEETEEMES, RAALBIEFH—1 o< (systemctl) EIr[bELA
ZHERZHEXNES, SFERA “BIMFHS” Rk, 5gitgf zypper f%:

systemctl GENERAL OPTIONS SUBCOMMAND SUBCOMMAND OPTIONS

BEXEEHNFM, F8M man 1 systemctl,

() =R KRBMWEA Bash #2
tu%&ﬁﬁtﬂf’él_éu%ﬁ\é%m (MABENEEIXMHE) , systemd s SEINS KT
KXE|D g8, £ - -no-pager kA X3 TR T,
systemd £z #5 bash #h &, XEFEEBIABWMANFHLSHKANFE, AGK -1 B,
[BETE bash SMEREALLINEE, HAFEERSE bash-completion R,

19.2.1 EEEFEEITHRSEFTRIARS

BT EERSHFH<SSERA System Vinit BIERSHFa<HEE (start, stop %) . AR
SEEMSN—RIBEWNTAIR:

systemd
systemctl reload|restart|start|status|stop|... MY SERVICE(S)
System Vinit

rcMY SERVICE(S) reload|restart|start|status|stop]...

systemd RFLE—REEZ MRS, FA®K System Vinit BEMAIT init B4, MEHRITOT

ALAN .
Y.
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> sudo systemctl start MY 1ST SERVICE MY 2ND SERVICE
EINHRR LA AARS, 15E1T:
> sudo systemctl list-unit-files --type=service

TRYET systemd I System Vinit REEMNRSEEHS:

®19.1: RSEEGS

5 systemd #i < System V init
4

Bah: start start

1k stop stop

BRnh: XHRS, AEBRMMXERS. restart restart

WMREDRS FARIETT, WEi§EFE,

BFRMHMERR: WRRSZFIERTIET, try-restart try-restart

MEFHEN]. MREBITHRSAHITER

121E,

BmME: LRSBERDUMIZENEBERT reload reload

BEFMEBCIINEEXX S, ERAXG: it
Apache EFfN# &SR httpd. conf iEE
X, HIEFMTBARSEZFFERMME.

BEMMEERR: NMREZFEMMNENE reload-or-restart n/a
INEARS, TNEFoHIRS . WREDARS
I'é']ﬂilﬁ_ﬁ, Jgﬁﬂ'ﬁg Eon

BRIPERMBXERZD: MRZIFEM reload-or-try-restart n/a
NENEFMEARSS, TN, NRARSSSFIE
7FiE17, NEBARS. MREIZITHRS R

HITIEMIR(E,
FSIFHREER: 7§'J|':|:'| REIREHIME X status status
58, systemd sp2=ERAT, HIU0H
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5 systemd &5 < System V init

g
B, BIHRITXXH. RS cgroup ARG &
HIRFTEE GB8IE 19697 “HiElfR
%7 ) o fEH System V init ERAIEMIZE
EARS Mo
REEENREER: EFRBEETWATE  is-active status
SRS

19.2.2 XABR/ZRERS

E—TRREARS EE e L AL ISR YR RIERARSS. systemd EAFEKABRASEA
RS, LENERPEXRNBEIBREISUKIT R A, ErILER YaST BifEan <17 LizTTar <R
S =]: 8

19.2.2.1 #=Ee<1TLER/ZRARS
TRYET systemd I System Vinit BFEBMZRARSHGHS:

O == RsEH
LT LBRARSE, RESFA=BIBM. EaTHIE T —RRRBMEITHRS!/
BfRLEENNER. BEBRARSZEILAENE, 5HMIETT systemctl start
MY SERVICE gf rc MY SERVICE start,

®19.2: BTEBANREARSHGS

£33 systemd &< System Vinit %<
B systemctl enable insserv
MY SERVICE(S) MY SERVICE(S),

chkconfig -a
MY SERVICE(S)

251 XA & 22 FBBRSS | SLED 15 SPT



£33 systemd &< System V init %%
%M systemctl disable insserv -r
MY SERVICE(S).service MY SERVICE(S),

chkconfig -d
MY SERVICE(S)

KwE: ETRIRSEER systemctl is-enabled chkconfig

Fo MY SERVICE MY SERVICE

EMEA: SERHREME systemctl reenable x

X, LbanLeRMARSS, & My SERVICE
EBBRZRS. FIAXRE
FREAEEFBRRS.

Ri#&: “HR FRUERSZ systemctl mask MY SERVICE
&, AR LAFIBEIE.

BEARS, EREKHEHRE

o AUEIREERZINEE,

BGER#R: RBRIDRSZ systemctl unmask x
5, RBERHEBUERBKZ My SERVICE
EABEBRERE,

19.3 RHGEoifIBREE

BEIMXARRNENIIZH systemd faFi4E R, MX—RRE, AILERRMAAN—IEEaHE
12, HESRYEPREEMHRE, URREEMZFIERFEZE CPU B E R4 7im,

19.3.1 EFSETASINLE

£ System Vinit Y, REZSIFEIFMBERN “BITHI” o BITRIIEXRFWMAB AR
EREBTHRGTEMERS TR, BTAINEERSH; RMBIMETRIIZ 0 CRHR
%) . 3 (BRNZAFERN) M5 BXMNAEREREERNZAARI) .
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systemd fEFAFMBN “BinEsw” SINFHER. A, EMASETAIMSTLES.
BfRR A AEHSFKIMR, HFEBRENIER. 519, B4% local-fs.target i
swap.target EEHAMNXHREMIRTE,

Bfr graphical. target IB#EENHAHFHAEREERNZHR AR, EAS5E1TAAI 518
Y, 4B+ (Wgraphical.target) @I —EoHMBEMFASERTE ‘T B
T systemd BEASMEEREK T IRZEEXBHFNIME, KM TIRANREE,
THNIIRETRTREEMN systend BirE T, BX7TEYIR, 5SS man 7
systemd.special,

EER systemd BRI

default.target
AINSISHBER. XHARZE “Kix B, MEEas— 18R (U
graphic.target) WRFSH#E, 1@ YaSTRAEN (FENE 1947 “fF
FA YaST BiEr35" ) « BEARNRIEENE, BHESIHRTAEARZSH
systemd.unit=MY TARGET.target,

emergency.target
EiEHla EEkEE R root 5hT, BRES SRR TRIAER
©. systemd.unit=emergency.target,

graphical.target
BN ES % AP X HFNEREEEN RS,

halt.target
KARR,

mail-transfer-agent.target
B &R IEFZE R4 PR R RYFR B AR SS

multi-user.target
REHEXMRY Z A F R 5o

reboot.target
BHEITRSR
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rescue.target
BN REXMEIERF root 2%, MR TEANRREET R, % rescue BIRERT
fRRZMAZRER, fli0, ERKMHEES BRIKEFE XHEH,

AT 5 System Vinit BITRINARRFRIFRE, systemd iIgE T &M runlevelX. target B4
HER, S5HS A X WHEREITRIIEX R,
ENELFIE, BEFERAGT systemctl get-default,

#+19.3 . SYSTEM ViE{T451# systemd BT

SystemVi&{T systemd target BiE
el
0 runlevel0.target. R EF

halt.target,
poweroff.target

1. S runlevell.target, ERPEL
rescue.target

2 runlevel2.target. multi- Tn iR BRIy At 2 A P S
user.target

3 runlevel3.target, multi- SEELAVBX PN 2% P P AR =
user.target

4 runleveld.target KEA/BPENX

5 runlevel5. target, BN ERE R EIRSNTEZ A
graphical.target PRI

6 runlevel6.target, RAESS

reboot.target
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O ==: systemd 228 /etc/inittab

System V init RZEHHNIEITRIIE /etc/inittab hEE, systemd REBIEE,
BXINALIZEE SRS ISEMRNIRE, F5EE 19557 “QIEEEXEN -

19.3.1.1 HAFEXBWrNGS
AIERA TS FKIgEBRETT:
x5 systemd &% System V init %

B YFEIR/IE systemctl isolate MY TARGETtarget  telinit X
175

EHRANBINEFR/ systemctl default =
1T

FEYFIEMR/ iz systemctl list-units -- who -r
1785 type=target o

3tF systemd, —fREBEZNENEIR. % runlevel
5 L F ARSI B 5.

KABREINE (ERRSEESRHEITUTHS: FHRS SRR TR
17451 ln -sf /usr/lib/systemd/system/ T
MY TARGET target /etc/systemd/system/ id: X:initdefault:
default.target in/etc/inittab
ENEFI5IS#H E5ISRTAMALITEDR E5|1 ST ABNFR R
EHFIABITA systemd.unit=MY TARGET target BITRANRS
7l
SREM/ET systemctl show -p "Requires" ¥
51| BT MY TARGET target

systemctl show -p "Wants"
MY TARGET target
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£=2 systemd &% System Vinit <

“‘Requires” =FIHBEMARBIN (HIARR
BUKEIR) , ™ “Wants” =5 HEMEKH
o (BRI ARRVREIIN)

19.3.2 ﬂl_t%,mﬂ’])t'ﬁj]

systemd {7 P RFKEBHIIENF %, BRI LUEBMERSMERESIIR (MALDHT
/var/log/) . systemd EAVFEHERZ IR, UTHEESNRSBIET £ El,

19.3.2.1 EERSHEMIE

EEERSS | SEFMBHIRSZSHNTETIR, BEAGS systemctl, ZHSK5IHEE
shiRSS, SOTFFR (BFEE) . BERFHTERSIFMER, 15 systemctl status
MY SERVICE,

f19.1: FIkiERNARSS

# 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.
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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 RBFNETEBEIRIARSS , B - -failed BEIN:
f5119.2 : FIHEKEIBRSS

# systemctl --failed

UNIT LOAD  ACTIVE SUB JOB DESCRIPTION
apache2.service loaded failed failed apache
NetworkManager.service loaded failed failed Network Manager
plymouth-start.service loaded failed failed Show Plymouth Boot Screen

19.3.2.2 A EThET(E]

AT ARG EEAE], systemd f2ftT systemd-analyze ap<, Zin<L=ERTEEIHT
Bl SR BB HEFRIARSS TR, EATLAERL SVG B, UEBRERSEX FHEMARS B 6
8o

SIth &% EEhETE]

# systemd-analyze
Startup finished in 2666ms (kernel) + 21961ms (userspace) = 24628ms

Itk AR 53 IR b E]

# systemd-analyze blame
15.000s backup-rpmdb.service

=
N

.879s mandb.service

.646s backup-sysconfig.service

.940s postfix.service

.921s logrotate.service

.640s libvirtd.service

.519s display-manager.service

.921s btrfsmaintenance-refresh.service

.466s lvm2-monitor.service

N W W s~ A B b

.774s plymouth-quit-wait.service
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2.591s firewalld.service

2.137s initrd-switch-root.service
1.954s ModemManager.service
1.528s rsyslog.service

1.378s apparmor.service

BRS3 = BhB Bl E

# systemd-analyze plot > jupiter.example.com-startup.svg

19323 EETENEHURE

LERSLTIHT BERsIMRS REBIIE, MFEFANVER, BESISRRTRIEE LU
T2, LUER systend gl R EehIiEFARS.

systemd.log level=debug systemd.log target=kmsg
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IE, systemd R AEEESBENRZIFE AKX, FILUER dmesg EFZE X

> dmesg -T | less

19.3.3 SystemV E&4

systemd 5 System V&, Ft, ENHEILUFERIIAER System Vinit 4, BE, EVE—
M EHME]A=FEH System Vinit BIZRTEILENS systemd BEE&EA: @i init FIZAY su 5%
sudo LUEMAF BB EIRSSSHHALY, =% “HRHEL" HiR.

M su 3§ sudo EXAF B, RBENPAM RiF. ST init lIAERELLERIE, AL, init i
KBRS B RZLE, BRI, FRITUTLSRE:

1. BI85 init FIARIR. XH BB . service MRS XHHEREF:

[Unit]
Description=DESCRIPTION
After=network.target

[Service]

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 RS NWFrEEBRNESERE.

QO Mt — {XH init lIABahTIFRERI A FER,
® nmulti-user.target E&%5|S# A\ graphical.target BHE&EEh init Bl
N, MRRNESISHANEREERN K ERBR, 15FH graphical. target,

2. {EF systemctl start APPLICATION BI SFHPER.
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19.4 {EHMH YaST BIEIRS

BEARZEEMALUE YaST IREEIERIEIRTI, ZERLIFED. FE. BEANZHER
Z, XL EERRSIRESUNRENREGABIR. BEDh YaST &R, 1H%EFE YasST» 24> g
SZEEIPEaR

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
BERASAS|ISEWEIR, BMNRIARS B TAERIEZEBR. REBANEREEF R
m (BEEERER) MZAF (USSTREIABIASR) -

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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BESIRIEPELARSRES, BF2RB ERAAABITFLERS.

EENRTEHSE
EEEE I RSHORTER, BEMIIRPIEFZRS, AEERIE AT, HEHS
systemctl - 1status MY SERVICE <4228 E,

19.5 HEX systemd

UTETNRUMEBENX systemd B34,

19.5.1 BITXHFETEHE?

SUSE Fff#589 systemd g4 126E7E /usr/lib/systemd/ 1, BENXHETXEFIEN
NPT IFAETE /etc/systemd/ |,

Z&. HLEENBEEXHES
EEENX systemd BY, ESHEABR /etc/systemd/, RE[ER /usr/1ib/
systemd/, &N, EHEKRIETE systemd FREFHAIIHES,

19.5.2 ERBAINXHES

BARXG (FHEAR) BENEEETXHREIRENS D BT AN XXHNRTER
ST EREXH, < systemctl edit SERVICE RFmhRAANINAYRIERS, FHIE /etc/
systemd/system/NAME.service.d/ Fg|E—MEESTH override. conf XHHBE R,
B L ERRSAERIEITH systemd #HIZBERIXLE L,

Flgn, BEERRSZESF MariaDB B&pfYEdja], 15ia1T sudo systemctl edit
mariadb.service H4RIEITHRNNHE UMY E SEUEHITT:

# Configures the time to wait for start-up/stop
TimeoutSec=300

Vg% TimeoutSec BHFREFEER. ERAHAEX, 15ia{Tsudo systemctl daemon-
reload,

261 BE X systemd | SLED 15 SP7



BEXFAEE, F8EnFEHA man 1 systemctl L FARANFMIT,

L5 tIETRBRTXHEREIE

IR systemctl edit --full SERVICE ép$h{EA - - full &I, MSRIZBRE
B XHEREIZ, ERUEZEIARPEBIFEERD, HITAENGHITIEEEN, ERE
SUSE B oY, HENIEH /etc/systemd/system/ BRHPWBEEXEIEE
o IbSh, WK SUSE IR L ITEMHBANAXERER, ENSBEER --full gl
MNRTXGNEIR. ATHIEFEREFHREFRENEEXISERLEN, BEABARX
o

19.5.3 FrpgEMANX M

PR 7T fEF systemctl edit &3<, EIERILUFRHEIBBARNXE, UEBIFHITHIE R TR,
BB, G RETHTIFIEFEEXYS, MEFRENABEXHESS. €
MNFEEUTERS:

/etc/systemd/*.conf.d/, /etc/systemd/system/*.service.d/
R EIE RN B E XAV

/usr/lib/systemd/*.conf.d/, /usr/lib/systemd/system/*.service.d/
BEXRHELRENENXHE, BFEELHEE, i, SUSE =Rt systemd-
default-settings,

0O &%

BEXBRTHEHRERNTEYIR, 58 FMiaman 5 systemd.unit,

540, EXAH systemd-journald BIBIAIRERHFIFITHERRRSG], BHRITUTIE:
1. BIE& N /etc/systemd/journald.conf.d WE R,

> sudo mkdir /etc/systemd/journald.conf.d
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Q =

B RBMOIIRTEEERIBANXXHEMRIRS B ZE,

2. TZERF, QE—NEESEBEZRRETNNH /etc/systemd/
journald.conf.d/60-rate-limit.conf, f5|40:

> cat /etc/systemd/journald.conf.d/60-rate-limit.conf
# Disable rate limiting
RateLimitIntervalSec=0

3. REENHEMBIEN systemd SFIR2FRIARSS

> sudo systemctl restart systemd-journald

Q iiE: BRBIHR
NBFRIBANXMHS SUSE BFHIXHRR, BIVEREIEAXHZ a0 E—MNFRAIEk
FM—15EXIZ%, a0, 80-override.conf,

UTSERAMZRETEE:

e 0-19, Jysystemd £,

20-29, J9 SUSE B#HY systemd Fi&E,

30-39, J9 SUSE & (systemd fR5M) FREE

40-49, ABE=FRHERE,

50, AfEA systemctl set-property SIEMIENNETXHFNE,

BEAATISCENMEAIER, MR SUSE BRIEMEAAXHEHFIBEE B SHE
AT o

0O #x

{ERILAfER systemctl cat SUNIT RFIHAKREETREFFWE AT E,
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0O &7
BT systemd AHHNERBATEES BEX G RANTELE, FFTaERUSERER
Ro BB systemd AHHHEE, EEAUTHS:

e systemctl cat UNIT PATTERN £FNE5—1 (%1 systemd EtEXVECE
X%, fln:

> systemctl cat atd.service

e systemd-analyze cat-config DAEMON NAME OR PATH &£E#IEf&XHEM
AAH systemd sFIFFZFRVEANNHE, H1E0:

> systemd-analyze cat-config systemd/journald.conf

19.5.4 ¥ xinetd fREZ4%#A systemd

M SUSE Linux Enterprise Desktop 15 hRAsH 8, EBRT xinetd BERiZeH, ATELRMNMENE
MEMNBEEX xinetd RSB XHFEHE A systemd EEF,

FFEN xinetd fRSX Y, BELVEFRW systemd B XH: EEFXXH (*.socket)
KEXBIARS X M4 (* . service), BEEFXMH4EHIF systemd ZRIEWMIEREF, RSXEHIF
systemd ZEEchH AT HRITHE

LUFER xinetd BRSS9 :

# cat /etc/xinetd.d/example
service example
{
socket type = stream
protocol = tcp

port = 10085
wait = no
user = user

group = users
groups = yes
server = /usr/libexec/example/exampled
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server_args = -auth=bsdtcp exampledump
disable = no

BREE#N systend, FETERMECENNH:

# 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” 1 “service” XHEMAIFTEETIKR, i5EM systemd.socket #l
systemd.service FMta (man 5 systemd.socket. man 5 systemd.service) ,

19.5.5 eIEZBEEXBR

System Vinit SUSE &% L RERIZITRG 4, UEEERELEBCHIEITRAE
B, systemd AFELIRBREEHENBEENX Bir. BIVEMEE graphical. target FiH
BirF 8.

1. BEEESF /usr/lib/systemd/system/graphical.target E4I3| /etc/
systemd/system/MY TARGET.target, HiEEEEFEIZXHE,
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2, F—3hEHINEEXGHEREETHNHAE ( “BY” ) KFD. W0
REZRERFE (WM ) KM, ERIEBR /etc/systemd/
system/MY TARGET.target.wants,

3. WENEENRSE, GIEM /usr/lib/systemd/systemigm /etc/systemd/
system/MY TARGET.target.wants TS §E%,

4, KB BirE, EMNE systemd BEcE LA BRI B

> sudo systemctl daemon-reload

19.6 BERAE

UTIBNABTESRABEERNEA T, EXESRH systemd XX, FSZE Lennart
Pottering IBEEREHFEIERM systemd MEXFRF, MHEA https://Opointer.de/blog/
projects/ @,

19.6.1 BREIGENEZE

systemd XFEMBERRI B R, BBohEIBHAER —RARAFHE

B, tmpfiles.d (MEEEBIGRXHE) =M /etc/tmpfiles.d/*.conf, /run/
tmpfiles.d/*.conf 1 /usr/lib/tmpfiles.d/*.conf X{4HiEEVEHEE, /
etc/tmpfiles.d/*.conf FHERERBZHMANBRPIEXEE (/usr/lib/
tmpfiles.d/*.conf R4 EAFEMEREXHMUE) -

EEERXAETRE—T, ZITESRMESKREIE. (k) &1, ENR. HRMNSHFE,
BAEEURATIRIE, LUTRENEEBUETERE X11 834

Type Path Mode UID GID Age Argument
r /tmp/ . X[0-9]*-Tock

EFREY tmpfile 1HEI2RAPIRTS

> sudo systemctl status systemd-tmpfiles-clean.timer
systemd-tmpfiles-clean.timer - Daily Cleanup of Temporary Directories
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Loaded: loaded (/usr/lib/systemd/system/systemd-tmpfiles-clean.timer; static)
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[1l]: Starting Daily Cleanup of Temporary
Directories.

Apr 09 15:30:36 jupiter systemd[1]: Started Daily Cleanup of Temporary
Directories.

BXIGE XXM ERFMES, ES M man 5 tmpfiles.d,

19.6.2 RZHE

£19.697 “AEHEST NANAEEALATERSHNETER. BAIZRNETEEHANE
FARSBE. @iﬁ_JL,LlElﬂiFD’éf@ systemd ENWZEHEES, BIFTIERN “Hid” . M
Journalctl LA TNEENHEER, NEENIFIR. BXBEWNN A ISR HE 6L
RILADED, i§&£ man 1 journalctl,

19.6.3 |REZ

SR LIEH isolate Fipd ¥ systemd FWHEIRSFREIIEEREH, HEHBREREHZR
o MINEEENMIXARZSHBEEX BIrbtIEFEBH, RATRLLERYEIEE YRS, HRRIR
EHEISIER A A, Z5|SMEEMR. REBRAFEXILL . snapshot &,

el IRE

> sudo systemctl snapshot MY SNAPSHOT.snapshot

IBRIRER

> sudo systemctl delete MY SNAPSHOT.snapshot

ERRE

> sudo systemctl show MY SNAPSHOT.snapshot
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AEIRIR

> sudo systemctl isolate MY SNAPSHOT.snapshot

19.6.4 NMNEHAIZIRR

systemd 5% /etc/modules-load.d FWECEX M, AILIERYES|I S BEIMEAZE
Re ZXMERZEE A MODULE.conf HEESUTREA:

# load module MODULE at boot time
MODULE

MRENREBELETRTMBERZERNEEEX S, ZXHRFEEE /usr/lib/modules-
load.d, MNREFERIMFEBWVECEX M, KLl /etc/modules-load.d FRVECE X H oA,

BEXEZEE, B8 modules-load.d(5) FMi,

19.6.5 NN#ARSS ZRIAITIRIE

f#F System Vinit BY, &7E /etc/init.d/before.local HIEEZBEEMEIRS ZFIHIT
BiR1E. systemd REZFILTE, MREFEEBoIIRS ZRIHRITIRIE, BRITUTSE:

AR
7£ /etc/modules-load.d BRAHQIBE—MEARNNXHE (BXiE%, 1320 man
modules-load.d)

HEXHHER. FEER. ENFIEN
£ /etc/tmpfiles.d FBIE—MEANRXH (BXIE%, ES M man tmpfiles.d)

Hith{Ess
EF TEERCIE— N RFAIRS X, a0 /etc/systemd/system/
before.service;

[Unit]
Before=NAME OF THE SERVICE YOU WANT THIS SERVICE TO BE STARTED BEFORE
[Service]

Type=oneshot
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RemainAfterExit=true

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

BIEIRSXMHE, MBITUTae< (M root H517)

> sudo systemctl daemon-reload
> sudo systemctl enable before

BRIEIRS X H4ET, HHERIGIT!

> sudo systemctl daemon-reload

19.6.6 WIZIEHIA (cgroup)

12184 System Vinit R4 £, HAERBEBRENHESEREWARS LA, —LAiRsS (BIa0
Apache) SERAEE=7#E (HIg, CGlI =K Javai#ig) , XLEFHBEEXGNSEREZiH

2, XEEHHERTFIEERME, BEELEME, BI, RSUEBFIEBLER, REFL

FHIBRFFIZITIRS.

systemd @I EMIRSBANEE K cgroup 1, FRRTXMEJ&, cgroups B—IAZILY
BB, AVFEHENEMEFHERSIINBALNAR, systemd IRIES cgroup RS B
MRER B cgroup. HTFIEFRGERERAET “BAF” €M cgroup, FEILEAILUEZARS BIFEN

HIATICIZARSS £ B PR #12,

EIHETENRSHFE#HE, 15EMAH< systemd-cgls, Flu0:

f19.3 : FILEFENRSHIFRAEHIZ

# systemd-cgls --no-pager
1 /usr/lib/systemd/systemd --switched-root --system --deserialize 20
Fuser.slice
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Luser-1000.slice
-session-102.scope
| 12426 gdm-session-worker [pam/gdm-password]
15831 gdm-session-worker [pam/gdm-password]

|
|
|
|
| | 15839 gdm-session-worker [pam/gdm-password]
| | 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
postfix.service
| 1676 /usr/lib/postfix/master -w
| 1679 gmgr -1 -t fifo -u
| 15590 pickup -1 -t fifo -u
-sshd.service
| L-1436 /usr/sbin/sshd -D

BX cgroups NEZER, B2 (RAEDMMNHIEER) ,5 108 “RizizHa”

19.6.7 A&UIRS (RXES)

N 19.6.6 71 “RIZIEEILE (cgroup)” HERIR, TE System Vinit RFEH, HAREZBEBRE
MHIZIERAHERRS . XSEHUELERSREF#HZ, HARXENFHES—BRIFNE
EREo

systemd E’Jffﬂft,b\xeifr’é/l\ﬂﬁﬂﬁﬁi?’_ A4 cgroup 1, MMAEILURGI— MRS B FiHig,
XEEREES RixLh &EPE’JE:—’PJ‘LEEO R fEF systemctl kill @RS AIE(E
= *ﬁ‘é&‘ﬁﬁ%ﬂ’]’ilﬁ%, &% man 7 signals,

MRS k% SIGTERM
SIGTERM ZE& E’JE‘kl}\ III%O
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> sudo systemctl kill MY SERVICE

FARSS &iE SIGNAL
AIfER - S EBUHEE N X AIERIE S,

> sudo systemctl kill -s SIGNAL MY SERVICE
P ST
AINBERT, Kill GS2MIEE cgroup By all HIZRIXES. ERILUE A IXBIRRH!

73 control 8¢ main #i2, N, E@Eid k% SIGHUP 2RSS EFMBEEER, @
B {ERE— &

> sudo systemctl kill -s SIGHUP --kill-who=main MY SERVICE

19.6.8 A% D-Bus REHIEZE A

D-Bus fRS3 2 systemd EFiHS5/EN pid 1 1517H) systemd BIE2E Z [E#HTBEHAE R B4,
£ dous B MRUMTFIFIER, BEHR init BRZRIERARER .
FEEFIETHNRSERELSHERR dbus WEREMNFZAFIEHERE PID 1, IHRIFS T
systemd & iR 5ARSSSREIREN, FHEAERS systemd THEERATA.

Eitt, FRNBAZRRIESERE) dbus,

B dbus 5i5 dbus EXHIMHEFERESIRRY. MRTHERSETREST, HIET
sudo zypper ps -s, IR dbus BREFMTIIRSZH, NRAEFEERSISRS

BicE, BMEEEREENBIFRES I SHRHEE, dbus HEEH.

19.6.9 JEAIHARSS

BINBERT, systemd WiaEARKIFH, WRRSKINGEE, WASFEEMRL. NRR
SRMEN, NsERERENEIRERS, Fid, systemctl status IZ2H T7 ARSI S50
RVER T &,

systemd i 7T BESHBEFIERYE ( “Bid” ) RKIEREFKEE. XALE—HERRSHE
BEESREHEE, status @M ITEARS tail B, LAURBARENERERASHES,

=— M IheEE AR T,
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ERIRESBINRKER
FHIRSBohRWES, (£ systemctl status MY SERVICE AIR{FF4HVEIRHE
IS

# 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>

BErRiENZERSEE
status FHTHHRINTHRETRIRZLAENRE 10 RXEHE, IREFHNEE RIVEHER
B, B8R - - lines=N &%k

> sudo systemctl status chronyd

> sudo systemctl --lines=20 status chronyd

LR 2 RARSS HE
ERTRSHEEN “SEIR” , 1A - -follow %I, MR5 tail - f EN:

> sudo systemctl --follow status chronyd

HE R
- -output=MODE SE LGB RS H S BREEIl. RERNAIARIEE!

short
HiIMER. ETREEEE, UNBREEEERNIE,

verbose

FREFERBEE R,
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cat
raEEL, S8,

19.7 systemd iTEYR8E T

5 cron 2, systemd IHES2REPTTIRM T —F01E Linux L2 HHELAINLEI, B|FA systemd it
BV 2R A TTAI &S cron #BE, EEER&E LIS,

o (EAITETSE R T L HRE L AT LUK E M systemd ARSS,

o ITEIER BT AEM systemd fRS3, ELLAJLAGER systemctl #{TEIE,

o BTSRRI LUZSERTITEYEE, AT LIZ RIS,

o BEIETRICRE systemd HigH, XiEAF @RI BRI EIT#TIHENES.

systemd itBY23 B TiEE . timer XA BEIRIR.

19.7.1 systemd j+AT2§3EHEY
THEY 28 S T o] LAE A 2 IAM ST EY 28

° 5 cron {EAZRMA, SERSTASSRZIRIERAEHAAR, SCAYITEY 2SR IED
OnCalendar #1T7E Mo

o BETHNERME M ERRARESIIEEREERE. FERIURRSSISTHASKETT
AR, BIIMEBAATENX RiEITEYEE, 85 0nBootSec, OnUnitActiveSec
M OnTypeSec, BFIHIIBRARKAN, BRESISEHIKEE.

19.7.2 systemd iHBY2SFIARSZ BT

FMTIESRRTHONE — PN EEHIRXIL systemd B, RN, FE . timer
XHBEHEENNED . service X, SitBT3EREAR, .service XHARFE
[Install] #5, ENZRSEHITIIERERE,
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19.7.3 PRl

N TIERE systemd BT RTAIEARTNIR, FINTEE T — 1A foo. sh INEHIZAYTHET 28,
F—F 20 EBTIEHIINERIZAR systemd fREZE T, A, BFIIH— TN X A G #H1TH
3B, FARMUTIRSETENX:

[Unit]
Description="Foo shell script"

[Service]
ExecStart=/usr/local/bin/foo0.sh

B LIZFE foo.service RZEIE R /etc/systemd/system/ /1,
ETE, fFTA—MNXAX G #ITHRE, FRMUTITEIRENX:

[Unit]
Description="Run foo shell script"

[Timer]
OnBootSec=5min
OnUnitActiveSec=24h

Unit=foo.service

[Install]

WantedBy=multi-user.target
ERREIFH [Timer] BHIEE T EMABIARSS (foo.service) Al &BYE], TEZS
IR, %I OnBootSec 8 T — 1N ERAS I SENHEM ARSI R ITESZS, MMk
OnUnitActiveSec ERRSBHEIER 24 BTt A RS (BNt SRSERMA—RRS) . &
&, % WantedBy I8N ERFIAR 2 - BArbY BahitavEs,.
BT UARIEERIAITEIES, MEfEAEm OnCalendar I5E LAY ITAYES. TEBILAYITESES
EXMEH— 12:00 745, SAMA—REXRSETT,

[Timer]

OnCalendar=weekly
Persistent=true

& Persistent=true {5/ RAIR TS8R T E— R Eshedial (fla0, BFRSEXEA) , N
Eit By es BUE R BN & BRSS o
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5T OnCalendar H R A LT IUER] LUE X fit & AR S5 R R (A HHAFNEY{E]: DayOfWeek
Year-Month-Day Hour:Minute:Second, FTEMNRFAISESRKE LS5 St kRS

OnCalendar=*-*-* 5:00:00

TR LERESEERME, FRESTIHAIRNE. £RE .. SRNAMERRRESASE
B, THHNRAISESTANEMATYF 6 REAMRSS:

OnCalendar=Fri *-*-1..7 18:00:00

SEREMEMAIRS, ERILISES A OnCalendar Ii:

OnCalendar=Mon..Fri 10:00
OnCalendar=Sat,Sun 22:00

T LEERRAFR, SETEERNESF 10 RAAEARNEEL 10 RiRLRS

RIS R TR, AR foo. timer FHEIREFE| /etc/systemd/system/ BR
F, BOERIZNETIXHEEER, BETUTHL:

> sudo systemd-analyze verify /etc/systemd/system/foo.*

NRanLRREE AR, WRRXAERINED T R,

EE&piteteE, FEAMS sudo systemctl start foo.timer, EES|SRBEAITR
28, 1Fizf78p% sudo systemctl enable foo.timer,

19.7.4 EIE systemd iTHT2ES

AT IR EM systemd 55, FEERILUER systemctl REEE ], ERILUFER
systemctl start Zz&hitEdss, {FF systemctl enable ERITATSE, fRIbE, 1E5h,

EERILUIERA < systemctl list-timers FIHPREERNITEIEE. BFIHFABITEEE (B
ERIEEEhITETER) , 1FiEfTenS systemctl list-timers --all,

19.8 EZEERE

BXx systemd BUiFEE, BEE LU TENERE:
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Em
https://systemd.io/ #

EREE5RY systemd
Lennart Péttering & systemd fFEZ —, ST —RIIEEXE (EXERESR 13
) o BATAITE https://Opointer.de/blog/projects/ 2 L E,
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20
21
22
23
24
25
26
27
28
29
30

31

R4t

64 I RZIFIRARY 32 (UM 64 (U FAERF

journalctl: &if systemd Hid 280

update-alternatives: BEEHSMXENS

BEARMLEENIR 296

FTENH#21E 357

B AP RE 371

58 FUSE iATRISXH RS 390
ZEZIAZRE 392

BEERIZRR 399

fEM udev #HITEIBARZIGEEIE 403
RS IRE 415

f#M NetworkManager 426

Mhivzs 288



20 64 URFIAZARY 32 UM 64 LN AERF

SUSE® Linux Enterprise Desktop AJlBF 64 iiF&. FEEHKRIGRE 32 (N BEFBZEE
64 IR T, ZNZERFEMRT S0ME7E 64 {i SUSE Linux Enterprise Desktop & ESLH 32 iU
¥

EATF 64 (IF& AMD64 # Intel 64 BY SUSE Linux Enterprise Desktop AIitIIEH 32 i
EF “THRIIMCE" FheTE 64 (DMRRIZIT. XMZIFRERE G0 UL FERAFRRN 32 1
NAERF, MARSFFEXNNA 64 (xR .

Q & FxiniuE 32 ARF
SUSE Linux Enterprise Desktop RZ#F4w1¥ 32 (I ATERF. BRI 32 i Z#HEFIX 4R
s TR .

20.1 BITHYXXFF

O == FTRANEREFRA B8R
NRFENNARFEREA T 32 (I 64 (IfE, ZEXMIRATEESSBHINIRN
o EXMERT, BREEREM—MRA, LR BENEITEE IR,
LERRN By —MEISME PAM  (RIHEN B A IRIEER) o SUSE Linux Enterprise Desktop £
BRWIEIEPRER PAM EATERFPMNARFEZEZIEHE TR, EEFNETT 3211
N AR 64 (HRERSG L, 1FIRERE 32 (il 64 {iL PAM A7,

SN RAEFHEE—RVINEAEEENIT. AT XLLERERN 32 (I 64 IARZA89ZFREE,
A LA FASE — AR EN TR X 5 F %K.

AT E 2 {UNRAREFRS, 64 (UM 32 (UERFHEER—UE, 1T 32 UM 64 (IIfiE

M, libc.so.6 8932 fiihkas#BiF /lib/1libc.so0.6 T,

FiE 64 (UMM RXHEATZ 7 Libed FIERP. LIEBEMIT /lib A /usr/lib T/
64 IR EIMENMT /1ib64 1 /usr/1ib64 T, XEKE /Lib# /usr/lib THERH
T=6E 32 (I ENTIE, FLER MRS 42 & Bl LIRS Z,
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MR /1ib TH 32 I FERMNEIERNBSFRAANT R, WASEHIXEFER. AEFE
LSB (Linux #7&ZE) M FHS (XERZEBERITE) HEX,

20.2 ARE

iEFTF AMD 64/Intel 64 BY 64 IRZIRMH T 64 (A 32 IfFhNZ ABl (IR —#HiE

M) . EESMRNA 32 (LM% ABI HEE. XEKE, 32 {ifl 64 (INHARERS 64 (LMY
@Rl 2R,

£3F 64 (URIZM 32 U RRARBERZIFRAGREFERNEL AP, XEUATFFEE. Eit, &%
Fxt Lspel 2 E—L i BREF#ITHZ.

64 (IATZ R EEINE 64 MIAIZIRR, BAEITH 64 (IAZARIF 64 (IR, T2 32 NIAKIR
R5 64 (INIIEECER,

O =7 MRS
FeNRAEFRERIMBINZAIINEIRER, INREEERE 64 (URAEPER 32 I
BiEr, BESNBAEFHR A SUSE BXR, Hafk 64 AIhRZASAIRZ AT INEER UK 32
(I 4mIFhRASAIATZ AP IE A FILEAESR,
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21 journalctl: &Eiff systemd Hid

syStemd ﬁﬁﬁaﬁﬁﬁu'ﬂ?%%, WﬂEEiEo EE?FEE%?J%%{#%B%E)\E'I«E: Jﬂﬂ:%
B{TET syslog BIARSS.

HicKEE systemd BN ARSKARS, 28 systemd-journald.service, EXIRIEM
RNiz. APHERE. ESATNRERSEIRKINBEERGES, HIPLEWALMERIAE, F
UL A RMENFEBEIEREIRE. systemd-journald fREBEIAEFBARES

> 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 BHIBIgKA

FRIANBR T, BHicfE /run/log/journal/ hEfEAEEEE. BT /run/ BRAR LA
K%, FAib, EE5ISRN2EZXBEHIR. BXAREFESEEHIE, FCIEBR /var/log/
journal/ HHREEBERBIFRERIAMAEN, LUE systemd-journald FRSZEEIBTFEE 2K
B, BEYMEKABETILER, BRITUTHS:

> sudo mkdir /var/log/journal

> sudo systemd-tmpfiles --create --prefix=/var/log/journal

> sudo journalctl --flush

Z6&1E /run/log/journal/ myERI B EEHIRERERIFTE) /var/log/journal/ B,
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21.2 journalctl: EEMAX

TR T — O FsRIESR journaletl BRIATAME W ERIED, journalctl FA15 man

1 journalctl A NBTEFREHF X,

O =75 SEETRITIHEXIEE
ERRERERRITXHEXNERICER, BEEZAIMITXHNTERER:

> sudo journalctl /usr/lib/systemd/systemd

-f
XET&RENBIZHS, Hi, ERHNEEIANE BIiCH 252X,
JIRHEHBZEHIEKE, UEERSMHE TR,

-r
DAFFZEEEERR, &R REAIE.

-k
XETAZER. X5FKRILE _TRANSPORT=kernel #8[E (BEME 21.3.3 7 “RIE
FERIE ) o

-u

XERIERE systemd BThES. X5FRILEL _SYSTEMD_UNIT=UNIT #8E (5%
ME 21337 “REFEFEIIE ) o

> 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.

21.3 IEHICHEE

MNBERLESAF B journalctl, THETHRRNEANE, BENTEHIESNE, &
TS T XA T R e
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21.3.1 TRIESISRSIIE
journalctl LIRS ENRAS ISHISER. EYHAAETRASIS, 1BE1T

> 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

FE55IHEISRE: 0 XRFHFISIS, - 1RTLE—X5IT, -2RFBEL—R5IT, MUILE

i, ETHEA3ISID, HERIES SHREIEE,

BRERISISPHMEEE:

> sudo journalctl -b

NREETEREF—5ISHAIIZESR, BIM—NMeEsE. TENRGE e —5FE0E
ISH

> sudo journalctl -b -1
S—MEEERIESIT IDFIHSITHES. EXIMERY, &R _BOOT_ID FE:

> sudo journalctl BOOT ID=156019a44a774a0bb0148a92df4af81b

21.3.2 fR¥EESE][EIFRE IS

oL@ ieE FFia B EAH /s R HHAREIE journaletl fiaitt, HERMISERISEA
2014-06-30 9:17:16 &=, WMREHEEETEIESD, WKRENTFR. NREEH, MR
%7 100, IREEBHAES, WRGHEH, BHEAIURRAHRFRT, MEEEXEF
yesterday, today g% tomorrow, EfIRR"EHAI—K. HHFEHBE—RKNFR. 18E
now MR HFIESE, EIERTLIEE L - 3§ + NRISAVMEXIETE], 23R T R EZAEIEZ
BRI ERTEL,

RETMIEFRERNFES, FHEEEREL:

> sudo journalctl --since "now" -f

ETMEERFRE 3:20AM BIFFIEHR
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> sudo journalctl --since "today" --until "3:20"

21.3.3 WREFEIIE

el LU ERNFELS EHiCmt . ELAFERIEE N FIELD NAME=MATCHED VALUE, fj|
0 SYSTEMD UNIT=httpd.service, ErJUEENEHTIEESNLEEME, LUH—F1D
ERHER. BXRIAFERNTIR, 550 man 7 systemd. journal-fields,

ETFFEHRE ID EREVER:

> sudo journalctl PID=1039

ETEBTRERF IDAGER:

# journalctl UID=1000

ETRBRZIAEAXIEE (5 dmesg FV4ERLERER]) -

> sudo journalctl TRANSPORT=kernel

B3R B RS AR HE R IR AER

> sudo journalctl TRANSPORT=stdout

RERIEERS ERRIHER

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service
MEREE TR I FAENFE, NMXERENSAPNRATERD:

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service PID=1488
NRFENLEFRGS IR THENFE, NWERERNRAXPEE—MLERFFEIN:
> sudo journalctl SYSTEMD UNIT=avahi-daemon.service SYSTEMD UNIT=dbus.service

TR LUER + DR RENASGER—TEE OR, LT RANGERHKB#HIZ ID /9 1480 BY
Avahi BRSS#HIZRIFRBEHE, LUIKRFKE D-Bus lRSHFIEER !

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service PID=1480 +
_SYSTEMD UNIT=dbus.service
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21.4 AE systemd FHix
EHENB—EENRE, R EHIEE systemd 7£ apache2 FopHfiEl iR SRS

R0
1. Zi/E5h apache2 fRS:

# systemctl start apache2

Job for apache2.service failed. See 'systemctl status apache2' and
'journalctl -xn' for details.

2. BAREBZRSHVIRS IO

> 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)

SEGEIRAVHAZ ID /9 11026,
3. E5i#12 1D 11026 AXHFHER .

> sudo journalctl -o verbose PID=11026
[...]

MESSAGE=AH00526: Syntax error on line 6 of /etc/apache2/default-
server.conf:

[...]

MESSAGE=Invalid command 'DocumenttRoot', perhaps misspelled or defined by a
module

[...]

4, BIF /etc/apache2/default-server.conf FMHE 4R, B5hapache2 RS, %A
B EERS:

> sudo systemctl start apache2 && systemctl status apache2
apache2.service - The Apache Webserver
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Loaded: loaded (/usr/lib/systemd/system/apache2.service; disabled)
Active: active (running) since Tue 2014-06-03 11:26:24 CEST; 4ms ago
Process: 11026 ExecStop=/usr/sbin/start apache2 -D SYSTEMD -DFOREGROUND

-k graceful-stop (code=exited, status=1/FAILURE)
Main PID: 11263 (httpd2-prefork)
Status: "Processing requests..."
CGroup: /system.slice/apache2.service
11263 /usr/sbin/httpd2-prefork -f /etc/apache2/httpd.conf -D

11280 /usr/sbin/httpd2-prefork -f /etc/apache2/httpd.conf -D
11281 /usr/sbin/httpd2-prefork -f /etc/apache2/httpd.conf -D
11282 /usr/sbin/httpd2-prefork -f /etc/apache2/httpd.conf -D
11283 /usr/sbin/httpd2-prefork -f /etc/apache2/httpd.conf -D

L-11285 /usr/sbin/httpd2-prefork -f /etc/apache2/httpd.conf -D

21.5 Journald B &

@3 &k /etc/systemd/journald. conf aJiA%E systemd-journald RSB HIITH. TR
NETERRETIRE, BXTBEIXHERER, 55 man 5 journald.conf, EfFENRE
¥, REFERUTHTERMNBIR

> sudo systemctl restart systemd-journald

21.5.1 EXHIEK/RE!

MR HIZAEHIBFREIKRAME (BEERE 2117 “BHIDIEAKA” ) , XERIERS
=& A /var/log/journal FREXHRATEN 10%, 190, 0R /var/log/journal {i
F30GBH /var HXH, NBIEREZSEA 3 GBHETIE, BEERULES], i5FR FEUH
%) SystemMaxUse 3%&IR
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SystemMaxUse=50M

21.5.2 FHiI2¥%%EF| /dev/ttyX

EEI L RICE AL mSE, WEEEENZIRRER (il /dev/ttyl2) EEREXHEA
FEHE. LT journald SEIERA

ForwardToConsole=yes
TTYPath=/dev/ttyl2

2153 RHIZRAZIRGHTIA
Journald SESHRSHEIATA (Bl rsyslog) MERS. BRHEBEUTRE:

° B%% rsyslog,

> sudo rpm -q rsyslog
rsyslog-7.4.8-2.16.x86 64

* BEMA rsyslog iR

> sudo systemctl is-enabled rsyslog

enabled

* 27t /etc/systemd/journald. conf S A% % syslog g &,

ForwardToSyslog=yes

21.6 £ YaST :dJE systemd Hid

138 systemd BIEHREIESE (BELIE journalctl iB%) 2 YaST BiZtER, f#H sudo
zypper in yast2-journal RIEZIERG, 1B7E YaST FIER RS > Systemd HiDBENZE
R, WAILIERSITHIA sudo yast2 journal RF&NZIER,
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BEm

SRAELUTXENT |gnome]
-71F 68 2104:50:15 # 6 8 22 04:50:15
- TMINEfF

Bja] iR 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: asseri
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

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 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, |~
L) 3

TETES.. BE | | B
21.1: YAST SYSTEMD Hig

RRFERFETRAET, ERINERIEREN ISR ESEF AT, iZ%*JL‘F_FﬁFH
grep, EREHAMBE. Fro. XAHMALDIED, BREEODES, AFKERNE
o

21.7 £ GNOME FEFHE

ZAI LA GNOME BEREE RIS ‘JMF%H‘H&FM E. BEEERAZKHATHERE, &
Bl root S1E1Ti2TH, flaNfER xdg-su gnome-logs 51T, % Alt - F2 A[HITILER S,
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22 update-alternatives: EEm<SHXERN
Z N2

ARG LEESRER—TIAENSZ A, ATILEBRRAERE, UkE—ERE
MERZ I FRIME, &FxmASRME T U—ErHE N EE L RRAERIEE.

22.1 #

£ SUSE Linux Enterprise Desktop £, BLREFHITHEHEREEMIES. Hla0, WR
RS LBERET Java l.7, H&LET Java 1.8, MM RPM B HiEREIER RS HIZ
(update-alternatives), ZFEMAAMRINGSRIRA 1.8: AHS, LEkmiEE. F
i, BEERAUBEMZIIALE, HEBEREMIEmMRE 1.7,

KEFHT FHIARIE:
RiE
EEER

ZHABY /var/lib/rpm/alternatives B%, EFEEEXEEMYTPRESNER.
BRAE

XHRFAPEMIEXHFNRBRIR, AIFERAEENASESBRRITIAE,
FELER

AEFEFEENERIA /etc/alternatives B,
BARAR

ZEZMR (530 /usr/bin/edit) SREHEEEEXMAKRERANZ I XEFIT—
HEigA

—AEXBFRT S8R, AEA—MEEH.
FhEE

PrEiEA D T E N A B A P H PR AV §EE
M TEE

HHEA PR T TR R,
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TS 55 (symlink)
FER—XHARATENS — I XHENSRIX MG, FXMARERAFADNERFPNGSHE
BE— N XHNE MR Z 8T,
EIER BT update-alternatives Hi$ENEEN B RPN S EE,

FIRMA SR update-alternatives 55<, AXRGIE. Eif. BFNETEXATSHEHEN
5. BAXENSHZATEERGS, BEMEAILUER JAR FHE. FMIAREMXHF, &
SRRRAIER T M FMI, EBelilEERTFHMNHRE,

FETA S EREEDN B RRWEIEMA TR &R #EE, KEQSEETBHNRA N,
MSFMNEETANERS. RS FMRGENEETEAIMINERR T ENRARIIRE
BURT. hRARSHRG ML BERS. EEMNASA LIERMEIVT IIF:

o BEMEI: FEUIEXT, SENRSGSHERAPHERIEMEGHRNALARSHEE
o

o FEpRl: FEUENT, FEMARASNRAGEERNREHITEMNEN.

BN, EEEMASF, java s SRBLUTHEHERREN:

f122.1 : java mTHEENRLS
/usr/bin/java @

-> /etc/alternatives/java @
-> /usr/1ib64/jvm/jre-10-openjdk/bin/java ©

0 BERB.
@ FHIEWERPHFTSHHE,
9 %iﬁlﬁz_o

22.2 fERZG

ZRAM RPM 22448 HiEF update-alternatives fiizds, L& EFR—PMREGEE, Zi4
SN BEZHREERRENR SR, Y, EaLIMNGSTHRFiaiTizias, LUE:

289 fEFZEHI | SLED 15 SP7



o B iBFRREYHEIEIE,
o BENEETEIAE,
o AEEMEE—HME XIS,

22.3 FREXEIZEIHIBE S
ENEMBERESF AR IR, BFER:

> 1s /var/lib/alternatives

BIRB B B E&HEIM S NREE, 15EH

> 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/1lib/X11/displaymanagers/gdm

loaal

224 EEEXFESHRIELBNAT

RERENRERENGEAMEEEHR ST SHEE, fli, EWME java mdsBHNEMT4, 1B
ERUTHRS:

> readlink --canonicalize /usr/bin/java
/usr/1ib64/jvm/jre-10-openjdk/bin/java

MREEDEEMERR (EAHFIFS /usr/bin/java) , MHBALE RS I&HEEED,
ETFLTNFAM (BIFEMNEHEE) , 1B5ER --display ik

> 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 IgEFIRIMBYEAIARRZS

/usr/bin BB LRINSSRALERESNEETER, Fi, java SIS ETR FEA
RZS 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-1pl150.1.11-x8664, mixed mode)

EREIA java s ERANSRAFMRA, 1HIET:

> 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:

RIBENRFN L RRE, BEN Java RASEEFRFRR. #F12/E, javasE R MHE
HORRZAS S
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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 EFHRATRES—1 Java RS, EXEMAGREAIENEE, BFASENERR
o

o ZEMRATRES—1 Java RAEH, EEMALKZENR Java THEENFIE MBEREE
(0% 2247 "BEEXFESENNAT BT o BREX/MXAR, BEA:

> sudo update-alternatives --display java

22.6 RTEBEXEFIE

ATTRINAE RS LR E B E X &%,

E&: python3 &EBENXFIEM

AELE python3 EENX&EIET, /usr/bin/python3 REEH&EEN, HHEKK
ERRENEMIRARES. BIZfERAEMARA (30 python 3.11) MWBEX python3 &ik
MBI RAE TR,

T LU R :

o BERMINERIAER T, 72502 foo-2F] foo-3,

o XLEHIARTZETE /usr/local/bin BRH, URS5 /usr/bin MRS T Er=EE A+

° H— " F5%#E foo 5 foo-2 5§ foo-3,

BRENRS LIRMEET, BRITUTIRE:
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o
e
3]
(4]

foo

1. BEMIAEHZ /usr/local/bin BRH,
2. iEHIASEIHAT:

> sudo chmod +x /usr/local/bin/foo-{2,3}
3. AN HIZA=1T update-alternatives:

> sudo update-alternatives --install \

/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 EEANETIEBLUTENX:

BARARBT. NTRERES, ZAMEBEREERASEAMAS AR R,
FEHENRIR, IR
{iIF /usr/local/bin g EIAMI A YRR,

SR Fli14h foo-2 8 BE—METF foo-3 M EL, RIFEAIEABIEEHEHN
HFRX MR B8N, foo-2 BILFTsE 200, foo-3 HILITRE 300,

4. OB FHERE:

> sudo update-alternatives --display 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

SERFTRT BfS, ErLIERERERE /usr/local/bin/foo 7,
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NRFE, AIURRHMNERD, BEEREED, BEAUTHS:
> sudo update-alternatives --remove foo /usr/local/bin/foo-2
ERIHIARZ 5, foo ANEERMASE LA FAR:

> 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-3 - priority 300

22.7 TEXKF 1IN

NREEFER, WEMAESFEUTAES. KERGLEHARIRILL — eNIMEMEft
X, BNy R, BEESFMDl. BOIRMAM T ErEENEED, BERMBEIED
BANRIREY RS 226 7 "LRHEXSEEN PR, HEEFMIMEE !

e foo-2.1.9z#foo-3.1.9z XFWMFMIT, FETE /usr/local/man/manl BR
&,

e foo-2.conf #1 foo-3.conf X PMECENH, FEE /etcH,
BHRITU TS BREM 4RI E&EDH:
1. FEEEXHERZ /etcd:
> sudo cp foo-{2,3}.conf /etc
2. BFEMEHZ /usr/local/man/manl BRH:
> sudo cp foo-{2,3}.1.9z /usr/local/man/manl/
3. €A - -slave UG MBRER AN E X7

> sudo update-alternatives --install \
/usr/local/bin/foo foo /usr/local/bin/foo-2 200 \
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--slave /usr/local/man/manl/foo.1l.gz \
foo.l.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 \
--slave /usr/local/man/manl/foo.l.gz \
foo.l.gz \
/usr/local/man/manl/foo-3.1.g9z \
--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.l.gz is /usr/local/man/manl/foo0.1.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

NREER update-alternatives --config foo E5EEEMN foo-2, NIFFEMNBESEE
=z Ek,

295 TE X ARHE RN | SLED 15 SP7




23 ERREHIA

Linux 1R EE A B LMK S PR RVEXN TAMIhEE, AILUEE YaST EeE A K
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 $55¥8iER (Request for Comments), RFC FA—LESCA44ERY, FASRHREBXMIT 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—EERMAT —ER TR, BRIEHSKEERF. RRESEHRIL RN
IR eHRt. 5—FEE 8 SR S—ERNARIRERSTEEERT,
HEER ENYIER R ARIEMLS (JAKM) o
JVFAEEH Y EEEREESNELM] LR IEER, 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
HURk . B—EHESMIENFKRMM—/ I RIR A INIRKREEE. E 23.2 “TCP/IP LIX
WEEE” HER T — MBS AR EBLEIER TCP/IP #UBE ARGl REMUTFENFREMF
RISk, XEEETWERALE,

297 | SLED 15 SP7



TCP Rk fER%E
(20 77) (&% 1460 FT1)

23.2 : TCP/IP LAKMZkiEE

YN ARFBEITMELXHIEN, SESFESINER, FIAERERE Linux RZHLE (R
BYREERIN) o S—EHSHTHIEESIE, UEMEIERI TR, RREREAR
RiXEE, BEWHIENNERHRTRENER. ERRFREREE, £8—ERHEMNEREUE
RBRIDINIR,. &fE, FRBESHTHERGE, UEHIERHERUENNBEFER, B
AXMER, B—BERSEL-—RHAT—REEN. ¥TNAEFMNS, SUEREITLHERT
RELERCHBLTXER. @, RBXREENRINER, CXMEE %R EEITm
EHEEXREE,

23.1 |IP #ytFNER A

ZHEICRETF IPv4 WLE, BX IPve Y (IPv4 BIE4MY) BIEE, BB E 2327
“IPv6 - FT—LEEEN” o

23.1.1 |P #hik

BEN ENS ST BEIEE — M E—RY 32 (ititl, X324 (84 FT) ib@ERo 23.1
YRS P T S TR RRIRE RS,

{5 23.1 : R IP Hhht

IP Address (binary): 11000000 10101000 00000000 00010100
IP Address (decimal): 192. 168. 0. 20

EHEFIBIP, OFFUHERISRBS, HEUARDMR. IPMUEHEIRE EAHMEZ
Ho EEEKIREEER—R. XFMUBEHS, BEXLEFINSTIEX.
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IP PR R R R FRG. HE 20 HEZ 90 F4L, IPiMAETRIND L, BE, RS
ZIERAIIENR, BEELL, MERNERATEIEE (CIDR, THRFIEEREH) -

23.1.2 LS HERS NS

TS AT E N FRAHAEEE. MRMATNEFR—FMT, SIIEEEEEH. m
REIMTFARENS, NEEATARLF MG RENMXL S SR, BhE

A 1P MR B U FE— TR, RESPIEH M SFEHRISHT “AND” 1BE, R
FERIEE, WA 1P IR — N AHRET, MBLERE, MNEETRREESTE P H
HERISERR O,

BT RNARBIETIE, AIEEH 230 5 P i EEAE . MDA 32 i,

EWE 1P {IE 2 DETRE. MTFFER 160f, HEN7E IP it hAER FE B T M
%, HFFEEN 0 MM, HCERTFMM. XEREBN 1 OME%, FRRE). &
4D R S NESR 1 (AR, FR U PIB s B P Rs R (SRR, 720 232
5 |P LSS RIRAAEEY th, E—A 24 MRS A S 1E 192.168.0.0/24,

f5123.2 : 1§ IP Mt IR R4 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 00000000
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 0OOGEGEOO

Result of the link: 110160101 16111111 00001111 00000000
In the decimal system: 213. 95. 15. 0

BEANFF . BIE—-UANBLAERZNFE T ENREESUTR—FMER, FJUEERR,
B A SR AN S I IR 3 BRI, X EAULAR LIE R AR

RTEMXZ N BIRMSECHIEY, 7 el AtFMIMaRaY IP sk, BEBERT, RE—THX
RIBFRBEIMNBRE, AT, WAIRENRERFMEE S MK,
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NRECE TR, FRERIMNE IP BRAEEMNAIMX, ERNXEEEZEHMBRNG A
Z8 (MENZIEHN) BRELXERENSEITIZEN TTL (FERED) o

1FE Ak

Ehil gtk
XEMEHBID A ZMERER AL, G061 23.2 “FF |P s R4S Ry
Result FiR. REERFLEHIUHEIREGIERIEN o

&t
XA LR ez FRERRFRE . T ZERt, FERNEEIERENT
HEEI, HERIZIE OR FHERIRAMES ML, Hitt EFI4ERRYZER 7 192.168.0.255,
FEERF It REG R £

st EM
iyt 127.0.0. 1{5RA B SN “RIRRIZE" o ERIMUELIET IPv4 EXAIED
127.0.0.0/8 EIEMEHMFTERILL, ATLURESEE CHITEN ZENERE. MRE
A IPv6, MRB—NEIE#E (2 :1),

BT IP bR FE 2 BCEERE—, ERERYLER I, HE= Ml AFETET IP
HIE AN, XEMITES BB _ERE thitt2 T i, EAel @I ERmE
Fo XEEMIIHEFE RFC 1597 8%, HEVIET 23.1 "ZH IPHIEE"

#23.1: /1P ihitisg

P2 | P4 HERD 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— X EEEX

BRFA4ERN (WWW) IHEIE, SEX+REFAR, EREZSHTENED TCP/IP #iT@&M, EEX
MBVRIIR &4 7 IBIEMERIIE K, BM 1990 &E1£ CERN (https://public.web.cern.ch 2) {EERRY
Tim Berners-Lee 7817 WWW, BEXMIEHNHESMLTFERLE 28,
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SN_EFmAR, IPv4 stiit RA 32 (I, MEZEHET DT IP ik, ENEMNSARSANERME
EER. FRREIARMUEER MBI THR 2 H6IKE, — P FWAEEEE 21, 618 14
PREIAM, WNRENR 128 S ENEREIEEN, EFMERM 256 1 IPHlt, HPRE
254 NEJA, EABERND IP it EBRAZFNASHEMER: BRIt
TEHAIRY IPv4 1T, DHCP B NAT (RIZgithit%#r) 2 FsKeE % H IRt A TR A BB
XEHESAXRDRET Attt =M ARU = ENNERSE S, SERBEMERNL; &
£ IPv4 MEHRIRE A, EFEHRDMUT, MEAASHY IP Uk, FRIHEE, X, 7
REREIRMH R MRS 2a i, FREXEDERBHMER, METEMEMEMHGSTEIXLED,
FA IPv6, HULRVIEIRTE ZRAVECE ARG T X UTETH—THRT IPv6 HRAICHE
s, LARINAI IR ISGE R EIFR I

2321 k=

IPv6 X R RNEZRN RN EENHZIRAMY BT ARt El, 1Pv6 ittt
128 (UfEMARIESHY 32 (UEHM, TiRHEAY IP it E %X 10 B9 15 RANEFHE.

A, IPv6 SURINAEAMIRTKE, ERSEMBLRETEN, XMEMTUESES
HNEXRGNMARFBEMNENRKERS. BXFAER, B5NE 23227 “HuEEAFIE
e

TEFIHT IPve thilRIEMML R

BzhicE
IPv6 fEZRAEETS “BIIEENA" , XEKELEHITEMFHECER I RHEERN RS TEMN
B (th) RKH. HENAIUEREBECENG, KHEHWELIM (ND) BIHIM
PRV RMAE R FIFEIA SRt XMAGEREREERSS, HALHHEF
AT o BRI RARSS 28, X2 IPv4 TiEIRER (IPv4 RFEZERER DHCP RS 2KE
shECHit) o
AT, WNRBAFEEREHA, NERASBNAZEHFIRENERES, SHMEHR
FNRIEIEIRE, BXFMER, BSN RFC 2462 M radvd. conf (5) FAMTIUAK
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
MRABHNBEXEME BhEREINIIRSS, XETIRESAfEM, BRE—1TSHEER
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
BXE, EEMWE 23237 “IPvA 5 1Pv6 H7F" o LA, RFERTLUKHINE IP S ARBY
MY, XEKRERAMSRET MM RIS HER, NLXEHRRENDVERS
BB R,

BE Z A ENXEHRS
fEF IPv4 BY, FLEARSS (40 SMB) FEMAHMLZRIFIE N BHHIEE, IPv6 &
AR5 eRaEmS @B SBWY ENI U EIEZS P ENERNAN D FU) , RMRHT ER
MW TTE. XA ESBIN BXAE NI, SEdRERRNENENIUIR
B RMLEENIEN—HARIUARBINRTRENNARER. A UERIEXEE
HARIUE, GIINFIERMIRS BRI U (FIERMIRSSRSBAH) , ANFAERHEEIU
(FRERERSEH)

23.2.2  HhFSRRIRNLEH

NERTR, ZHEind IP EERNEERE: P Mt AGER, HEREME. HIPKRHE

ERNESTREREEREE, IPv6 BRI RE 128 (UfR T E—Nald, @
SINDRMUELEY, ERFTHBINEUDERANSZEEINRE S M iHEIRGR— MR
&, MRS IMLRIAEE) , SN REBEEIER,

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 —AMEEOER, RAXRMUH R T EEETIZ ARG Bir. St
NEBHIFEMERSER, BTFUEFNAASKENENA®R.

X2 4&
XM S —BEOHEX RAXEMUN IS RIEREMBERMNBERD, £#8a1%8H
S5REHERNBERIGR. ER BtIHET N E NS KIS IR ERS S
ARs3e8. E—XEMFMERSHEMEGHERNER Bt TIERRSY, EHNSIWE
BEMAENRIFLEHRSSHEIEIE. NRIRSSFLEOE, MNZENEEREE
ERARSS 2R, ARRHE =IERIARSSEE, LALSSHE,

IPV6 St A9/\4H, BSANMRT, KR+, RAT/NEGIRTE EMNZERES (¢)
DR FAILMIBRRATHIMESFT, EFEMFEATHERNT, Z—ITEER: EENZT
FREEIEA, WeIUEBRANESHERN. ~F, SMUtRAFE— XN @1 FER
TEMEERTE, HPN=Z1T2ERRE M, ] 23.3 R0 IPv6 it

f5l 23.3 : {5l 1PV6 it

fe80 : 0000 : 0OOO : OOOO : 0OOO : 10 : 1000 : la4d
fe80 : 0 : 0 : 0 : O : 10 : 1000 : 1la4
fe80 : : 10 : 1000 : la4

IPv6 Sttt ER D ER A FRIRRIINAE, RIEMYF HMIREISR, ATisEtutts, RiEsEin 2
MRS ER S, BRILARA, MutREREMMENERD . 72 IPv6 &, M E@E STt
REMRATEIERARENKERENM, §l23.4 “EERIZHER Pve #iil” hpytitaE
ERER, BI: 7Y 64 {UABIEMLEERSY, |5 64 (IARARENE D, MEZ, 64 &R
MEHERD ARy 64 1 1 B 5 IPv4 —iF, IP thitfEA AND ZEaWEHEEE, LUHRE
FNAFR—FRPEZERER,

5l 23.4 : IEEMSKER IPV6 ithit

feB80::10:1000:1a4/64

IPv6 BILURANLIAHFRE X AYRIERE RS, |Pv6 AL RER T —ER1%.
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IPV6 #4%

00
IPv4 AEAD IPV6 EBY IPv4 SR MIE, XERTS IPv4 REGFHRE. BEAXEMIL, )
AHEMRMERMZER IPv6 451 IPv4 B, BETIHitbE (W08 FREIKigERIIL)
WRALRIZR.

28 3 {FAS— 1T 8F
ARG2REEI, X0 IPv4 BIER, ATLHEERMEOENREFMRN—&7D. B
A, BLUTHbiE=SE]: 2001: :/16 (EFREMUL=iE]) #2002::/16 (6to4 Hilit=s
&) o

fe80::/10
PERRZACHhINE, RV HEE XMEIZAHLLE, REEME—FMFIHE,

fecO0::/10
Uh sttt ATLARR XA, EREREENIFMENALRHMEZN, KLiFl, X
BRI TFHANET ARSI IL=E (30 10.x.x.X) BV IPv6 ik,

Xt

ff
XL SRR,

BRI R = DN EAER S AR :

LRGN
-8 (LEELLRFEZZ—) BFEIAHERENRBELIES, EPEaRHEKN
G ESYASIEZ IR SEEE SRS

iR iRth G
F_HDEAERELEINFNRBEER.

#ZOID
F=VAMIBRKEEENED. HPAFER MAC, BT MAC 24 BHEE
RERNLIKE—WEEIRRF, EEIEEFEL. BXLE, #i64 MitIHEFETAR
EUI-64 €82, |5 48 fiiM MAC FiREY, HRM 24 (I8 EXSHEERMNIHRES. Xi¥
AL EUI - 64 ShEIEIRLGEE MAC IViEO, NETF X =Y (PPP) BV,

EXNEAMZEZ £, IPv6 EX D B RERY SR
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i1 (R¥ETE)
FERBEON (ST EBTEMAERERI) , XISl ENBERR
ik,

11 ([E1E8)
[O]E% 1% & Ayt

IPv4 &t
IPv6 it ER IPv4 H#i3EF] 96 NEAIBRIFISHIERK. XERBH LB FRE@NHE (8
BMNEE 23237 “IPvA5IPv6HTE" ) , LUE IPv4 FI1Pv6 EHSTEL IPv4 IRIEFRIR(E
AYEthE AT,

BRETEI IPV6 BY IPv4 3thht
XL IPV6 REIEELE IPv4 ik,

Zsithitudit
BRI P A fER |

HERR It
XU R BRI F PR, FARERR LRIt a0 B Rttt eY 815 B 2 B EXK
BEMFM, XEEMUHES45%A1E (fe80: : /10) FIME/IED ID, hEHHAE
FhH. XEMUTFEMEEIREFER, ATFSR—FHPRHNEMENE.

Ih 7t
A LORF R XSSt R BB R 2 LA 0, {BFRERREZIEET FARIEBXM — FRERS
AR B SIS, XA T RSN, 5T IPvd EXEIZ Aitit=iE, He
BEHAIZ (fec::/10), O ID, KIEEFM ID Y 16 iFE. HAHIBE
BAEFT,

B9 IPv6 SINRYFTNEE, B TMLSZROEEALERFS IP ik, HERETH MBI E—#&
QBRI Z Mg, ER— 1MWK LA MAC IBMEIEBECE, XIFHER IPv6 (LR
ZAstiit) f5, BIRIARIAMNERRFREEN. BTFHEHTPGERT MAC, FrRRIES IP HisitET
BEXME—H, it AEEELSAEENATRIMEENE DT 2RI ZERD, XERT
FENEHANSITRRTERI LRSS,

BEIHERENEER, ENEOFER MU, HRz— - Acdthttht, RXE &0 1D
MmB8EZENBEFBHAMMEIITIRRT (UNRBNNER) . Attt 2FSHt,
AT, FIEBRXREBZHENNEMETUEEEIZEN, FECRERMNEZEZE M
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EAMEFRE, XEHET IPv6 SIABIFIIREREIL, MERSHEEMPELI. Rt
whtz b, BEHENIERE— DS NESMIbIE, XEME T ZENERHEIBIMELE,

XLEHINERR RIS, A BB —THThEE, AILIFEENEREIIMERTE R BRIELLZEN
HIFREE. 7E IPv6 IR, XBUESHASAERRTEMN, AR LIRERE LT AithititaY
FrEE, FRIBERTTEA, MEBRXRFREMINIEASIBERFXREBHEN, MR

=517,

23.2.3 IPv4 5 IPv6 #H71F

¥ 5 BEEAAEERFRAE EHIM IPv4 Fi5 3] IPv6 2— NEPHNTIE, XIS TERKH—
EREIAHE, @i ERAMNEREARLEX RN, ATUER—RS LR SRR
BEXMALERRERT IPv6 MENIMAS IPv4 EHLEN, UKRNINEET LFIHNME (fX
EAEET IPv4) 124 IPv6 BIEEMIEE, RIFIRRRT ZAEIRHERRE B IETHEEN FRA it
(GEBM £ 23.227 “HuubERIMLER” ) o
£ (23K IPv4 WEAHINIZAY IPv6 A AT LUEE BHER@IT: IPve BEitr IPv4 6, 1E
IPv4 RIEEAR{EIX, XIMTER IPv4 ENLEIREZERIT ABEE, ESIXMINEE, aunes
IPv6 Bfmithit (SAERZBIRIER) , MUNMBERWRZIZENAY IPv4 fiht, RIBENEEREN
i, AIUFREEEARNRE, XUIRERSEE,
B2, HSBRENRENEFEETTFOE, FEEZAEENEE. FEit, IPv6iRHET =
REINEhERRIE S A

6over4
IPv6 B4 BahEtsk IPv4 B, HiBEEZIFLRBI IPvA WE KX, XMHEREE IPV6
BN (BEW) A—TEIEM (LAN), XiFE1R] BapifiE IPv4 BRERVIEWIR. R
o, XMAENRY BYEARY, MERZH, EHIP ZRELEBN ERRE R, Hit,
EIRENERE Z{ER T ZHE BN R BINEHAAIMEE, RFC 2529 3G E
EH T HE

6to4
FIAXF %, RILUIM IPv6 it BE4ERL IPv4 #titlk, MM IPv6e @D
IPv4 & #H1TE. FF, BXFAEEMIL IPve EHF BB Z 8@ B FEE—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 P& IPv6

ZFRCE IPv6, BELEEZ T LIEWL EHITEREN. RINERXTER IPv6, BEERERS
2B IPv6, 1B YaST W42 EfRR, 2 /FEIEN+L, RIEREEFENEVHE
FEH IPv6 AT, BENBEAEE NRESIS, 15U root H% A\ modprobe -1 ipv6, f
& IPv6 IR G AR ELEN R,

BT IPv6 R BGHECE, BaM- i kAR LZPaItit, —ARATEI(Fib EEIRR AT
¥R, TIFUGrILAEFERMZET SHhiNEIONKREBEEE, THRYSHRITIZMMX, £ radvd
ERFAILISE IPV6 EH28, EERS@RTIELLXT IPv6 it fEAM RIS F Mk B Es, X
&, FILMER FRR (35iA1E) https://frrouting.org/ 2) BEhECER-MUEFIER S,
BXUWNEMER /etc/sysconfig/network XHIGBEZMHENESR, &M ifcfg-
tunnel B9FAATT (man ifcfg-tunnel),

2325 EZER

EXREERPHREEIER IPv6 X—F &, WIRBERNT XM, EEE LUTEA
XHEFHFE

https://pulse.internetsociety.org #
F3] IPv6 FIIRAVE R,

http://www.ipv6day.org #
BEnE B 2R IPve MEFERIFIEER.

http://www.ipv6-to-standard.org/ <
BEHA IPv6 B/ mFIR,

https://www.bieringer.de/linux/IPv6/ #
Linux IPv6-HOWTO WAKiF % 51z 708 X AVHEE.

RFC 2460
B IPv6 BUEHE RFC, 1E5 I https://www.rfc-editor.org/rfc/rfc2460 214
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http://www.ipv6-to-standard.org/
https://www.bieringer.de/linux/IPv6/
https://www.rfc-editor.org/rfc/rfc2460

IPv6 essentials
Silvia Hagen Fr3&89 IPv6 Essentials (ISBN 0-596-00125-8) iR T iZ T AMFIEEE
F3Ho

23.3 AR

DNS BB T8 IP thitiERee — NN Z D RF, FHRBIMHEIRES IP #itlk, 7F Linux 1, XFhi%

HOBE B —MHR 7 bind BUISRIGRTTR. 1TRXMERA T ENTMRIRIRS 28, XLZHR

Hp T BB BRREHNARS, S MBWMANERD ZEBARD K. Td, XTMRMERS LR

IP it EIR TR

ZrELL hostname.domain X BEHITEERZFR, 0 jupiter.example.com, FEEEZFR
(BNsE2PREAIHE (FQDN)) HENZMIHZ (example. com) Hpk, FEXE ST

TLD (com),

TLD #5IkAHAFHERERBEL TS REL. FANIERGEZEXEMAN=81%, MitFH i

5 RANTERNFE ISO BxR/MX ARG, Ltksh, 2000 FE5INTHRKH TLD RRTISFE

RESHEE (540 .info. .name, .museum) ,

TEEEMARIFHAREE (1990 F£22A0) , X /etc/hosts BRFHEEERKMN _ ERTHFAE

IHENBIR. ERELIIFAREENEEMNITENSBEE, XMAGERRMITAET. A

WANAET — M08 #iEE, U008 ARNFEINE. XMWEHRIEESBTMIRS 2R

A, ZBBXEEW_EFE ENBIZEIABEIE, B lmEMETRIRS {8 AFER,

MFERINKHZE root BFRARSS 2R, XLE root BFIRSZBBEEINAI, HEMLKEESEH 0

(NIC) i51T. 81 root BIFARSS2BE T MR TTIFE TRV B FRARSS 88 B XTI NIC RIS

B, B0 https://www.internic.net 2,

DNS X A] AR EN B, ERENS AEE-MEIRF W 71 SRR BB FRREAI N, BNEP{F3ZHEas

(MX).

FIREAT IP itk ERVHBENMN T RE D — N EIRARS 2B E IP ik, £/ YaST Bl4RHAtERE

bR R AR SS 280

whois 175 DNS Z{JHEX. ERAILER ] LUIREHELS EEVAEE,
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Q i#&E: MDNS#.local 5%
RIS . local TRIHM kR A, DNS IEKRIENZHE DNS IEK (A2
EH# DNS 1K) KX, MREEBTIRSBEEPFER . localim, HME /etc/
host.conf fRXiFIlbiED, BEXEZER, SN host. conf FDL,

BEREHAEIXHE MDNS, E&fERA nomdns=1 3|5,
BXZR DNS BIEAER, EEM http://www.multicastdns.org 7,

23.4 (£ YaST ELEMEiER

Linux EEZ N ZFEFRERIEE, HRZHERARRANILER, BEXGHIHEXGRALNZS

MIB, XTFFHINLZEESENFMAEER, EENE 2367 “FRlEWNSEE o

£ NetworkManager AT B BIRZSHY SUSE Linux Enterprise Desktop £, FAEM-EEE

FeEYF. WIR NetworkManager XKEA, BBARKR 2B EFERARKEBNE—MEO
(BEEENEBRLY) , TRNEERERAFZPEEETINIES, UTETHENLE SUSE Linux

Enterprise Desktop z#¥HIFFE ML IEEL R NINMKEE,

23.4.1 {EHA YaST BEcEM-<

E1E YaST FRECE IAMREL Wi-Fi/IESF &, BEERS > WL E, BliERfE, YaST KE
TRMEE EFIEE, HREEN-MERR: 2/F5E0, #5. 1% /DNS FEH.

B2 FETNET R AR E B AEMIED, FISIMERIRETE. IPve FIE M DHCP &, AX
HHES, BEBNE 234117 “IEESBBMIE o

BRI R ESXTERENEZAMEENER. IYHEERCNZIFFIEMNRRE
2R, ERELNEERFECERF. MR ELNHEE, BEFohEcERBIUNEIR
M+, HEBRE 234137 "EERGNEINNE" . ZEAFIERENFNEE, 1FS
M3 23.4.12% “BEANRHEE" o

B EH1E/DNS IR AN BT B EN M ECERNRSSHE2TM. BXBFAER, BS
W5 23.41.47 “BCEEMABAM DNS”

HERMFATRERSR. BXEZER, BB 234157 "HERHA" o
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MEIEE 2
LEET | @Y EHE/IONS  BEH

EAMERE
FMEIRERE
22 (Wicked) ffS

IPv6 MRS
v [BH IPv6

DHCP & F iR
DHCP EF TR A
EEENFNEH)
AUTO

v/ B3 DHCP &2 BhIABE

HEIH) BRGH(C) HREQ)

23.3: REEMSKIRE

23.4.1.1 ECEZFEXMIEDT

i YaST WLE18 SRR & 5 ATNAT R, f[igEEENER/KRIZT, A
NetworkManager. IPv6 #1 DHCP & Fimikll, XL EIER FARBENEE,

TEWEILE 5P, EREENEZEENSE, NREE NetworkManager RE/NMEFE
BFrEEOMEE, EI%F NetworkManager g5, NetworkManager JEEERFEZ D
BEMTLEME BT, MRETTHAERREINR, HELCHITEVE Xen BRS2E. E
PRAHESTEMKZPIRM DHCP 3¢ DNS FEMRKARSS, E6EA Wicked ARZ5H57%. WIRER
NetworkManager, MR nm-applet FREMLKIEI, FH B4 EEEREL S EA
% /DNS M EENFSWEZER, &% NetworkManager BUif4E R, BERNE 31 = “FH
NetworkManager” o

£ IPV6 IV IZER, EEESER IPV6 thile BIRF IPV6 5 IPv4 —iEEER. BINERT, &
B IPv6, BETERMER IPV6 thiXBIMEH, SNREA IPve thil, MY EISER, EXMA
IPv6, BIERAEMA IPv6. SIREAT IPv6, NIZFABEBEINE IPv6 iR, ERHEENALL
®E,
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£ DHCP ZF imi i, BCE DHCP BF IRANED, E8IMLE L, &1 DHCP B iKY
DHCP ZRIRITIATRARE, WREEAT, SEIANAREEORES I, B2, MRIER
BITETEAERMSGED (BIEEESIL) BEM, NELLEEH—BBRIRR
Fo

LRIFENENZIEE S DHCP B IRRHH S RIXE] DHCP ARS3 28T, ENRIENFERERNF
FiER. FL DHCP RSBAMRIELLENEZ (51 DNS) REFMBIMARSBXE (EMMKF
1BR) o kI, BL DHCP RSBBEKREZLEHN TN ZEMFREERBEF iR DHCPHE
PRREF TR, MREE AUTO, FRIXZLFIENS (Bl /etc/hostname e XBIEH
7) o FENFRAEABTANFAILEEMENS,

NREFRFERYE DHCP FRE R EABIARRME, BEMAET DHCP ERiFIARH,

23.4.1.2 EHNRM-RWECE

BEEAMNFRVECE, 157E YaST WELE » MR ERNERIN R RFER—IHF, AFSE
difiE. WM RIEEMNBEZETR, AIEEPEASEN. MUAE AR EENFECE,

23.4.1.2.1 {gE IP it

fEAI7E R 1% E FHEER I LRI E MR 1P #itsy IP ttAVRE 5. RN
5 IPv4 7 IPv6 sk, R-ERINEBE AL IP #Hilr (MFHEREFREH) « F25IERM IP
Hk (IPv4 5% IPv6) S DHCP #1/8% Zeroconf $&IRBIENZS itk

WRFEHASHIE, NEFZFEBN DHCP ik 4 (BF IPv4) . {Y DHCP hiZs 6 (BBF
IPv6) & DHCP hig7s 4 #1 66

WNRETEE, REHARIMNE NHHHERNA BN =®d DHCP BriEcENER BEh IP #itlk, 7
NetworkManager BRI F /2 FAIRZSHY SUSE Linux Enterprise Desktop £, FREM-E&SEED
BT,

SNRIEFRYZE DSL 4E&, 1B ISP (BEEXMARSIRMHE) REIBIKERS IP, LEHENFERA
DHCP, WSRAREEF DHCP, E¥TFF YaST WM-RECEEIRAINLE 1S EIHEE, E2/EEUHER
KB DHCP EFimA P EEEA T, MREERAEMENILZE, EPRENENE LS FE—E
Oi&fE, MEER DHCP B minAfr kX2 EN

DHCP LEBEEEFIRECE, BFANESIRSZHEE. BIREFHS IP ik, B THREUEE:
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1. 7£ YaST W-RECEBIRIVET SRR F, MERNFIHMRIIRFEE—IH+F, AR
Gip it

2. FEHUULEIRER, ERFESEIREY IP itk

3. BN Pt IPv4 # IPV6 SN RTGER, £ F WIS NMZEHEE, WNRFER IPV6
wohk, HERFPIEIEENRRKE, KA /64,
5E, EAUAMIHSNT2RERN T, ZENBRBE AN /etc/hosts FEEX
o

4. BET—%,
5. EHUERE, BREHE,

Q FE: BOErEMBERST
TERUEMSEIE OB, wicked 2I0EHK, HERBEONR%R 2/, 72MNAIP
RE. NRAFEHRRT A, CHEFENHAEE (Bla, SEMRCIRE N tutAAR
) , MALUFE /etc/sysconfig/network/ifcfg AREOREXGHHFNEE
LINK REQUIRED=no Bk sEE&H Mo

Boh, EalLERATE LINK READY WAIT=5 RISESEFHRAENE (WUhRep
i) -

Bx ifcfo-*EEXHINFEMAER, BEENE 236257 “/etc/sysconfig/
network/ifcfg-*" #man 5 ifcfg,

MBERRSHL, WRSEHEESTRSBNBAMRL, BRESHESS, AR
B85 034147 IR THIAH DNS' HATREHT, BREMX, EHEE 234155 0
FHET SRR

23.4.1.2.2 EiEZihht
— PMRZISEF T UB Z IP it (FRARNBHAFE) -

Q FE: JIRERAME

BB RIFZS(GERT IPv4, FIFE iproute2 MLZiEO, EALUER— I ZMHbit,
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B YaST AN RIKEESMnE, IFHRITLATHE:

1. 7 YaST WME5g EFPEERE DET R, MERNEIBN-RFIRPER—TMNFE, AR
BEYRiE.

2. 7EHBHE > fEANHBIERITRAR, BE R,

3. BN IPv4 HIEEARES, P MRN8, EER, R0 IP 3R BSUIIETE /32 LKL
B, FEENRPESEAZT.

4, BHCEZECE, BHRIARE.

23.4.1.2.3 BEHISF B udev AN

Bl RIEERERIZE R, ERIHE udev 2IBIM-RAVEEH (MAC) Hithif Edid 54k
ID KAFRM R, F—TRIMEEEAEARSS2E, FHABETFRERM <. EEMA YasST igB XLk
I, IEHITUU ISR

1. 7 YaST WE5 EFPEERE ET R, MERNEINN-RFIRPERE—IMNFE, AR
BERIE,

2. BEEATR, SANKERNERAE Udev ALNIRR, BHEBN

3. 1% udev RHEI M -RHY MAC HHER R E 4% 1D KIRAIM R W-RAYZAT MAC HIEA] S4%
ID B/RTEXIEER,

4, BEERKERW, BERENLE 2RI RE R
5. EHUEZECE, BHRIARE.

23.4.1.2.4 BHM-EARZIEDIERF

MFRENF, ATRERiRMEERNZREER. NRN-FERE, YaST AFEMNATRANEGER
HEFFIRPEFE— N EEANRNZREDIEF. T NRNZIEIEFIEERT,. EEMA YasT %
BEXEED, FHITUTIE:

1. 7 YaST WIS ERIRAIELIETEH, MERNEIFIN-ETRPIER—IHE, AGE
HYRiE.

2. BRI HETR,
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3. BIRRBAIREREERIIRZIEEER. EETHRLL == VALUE &V PMEIRKEhTZ 5
NERDED, MRFEAZMNER, WATEDMREXEE,

4, BHCEZECE, BHIARE.

23.4.1.2.5 HEMKISH

INREMLES wicked B9757%, BRILUIREECE NESISHAE. EEELEI S TEIR-REY
BE. UFhARNBHMEUK B E. BENRERE, B THEHEE:

1. £ YaST WAL > WAL ER, MNERNEIBMRFIRPIERE—IH*&, ARREHRE.

2. EEHEMEF, MEEFEEFIHIIN,
RS | SHAIERAS I SNBEMEE. FRETBLEENENED, EEEHEMAN
BOVIEEE. EREAERN, IEEOANME#HITIRE, X575 SHEmEE
P, B—XFIRMNRS|ISEEOREE, FaLEHEIR EEFHET ifup Fohizhl
O, ERMTEBARBENEE. 7 NFSroot BT 5755 SEHEM, X326 systemctl
stop network Si$A=XFAEO,; R wicked b FEFIKE, N network fREFES
Q03B wicked BRSS, SNRIEMERA NFS 2 iSCSI R RS, NERIER,

3. EHUEZECE, FHIARE.

(©) =5 NFS BIFRXHRS
EBI ML NFS HEFREFIRS XY (BHE) KA, BERIMHIAIE NFS =M
ML F TR RITFEE,
XARES IS RAE, BIARIBIRFEEXFMNEEE, RAEHERIX, FF NFSIR
HX, XMIAFSFER#R, RAEHEREES NFS HEMNMEEZNERT, RS
XEETe . ALERFERAEXNNRIGE, /RS 23.4.1.257T “HUEMaE
&7 PETRITAMSIEERE R &, ARELEAEEEPIEZET NFSroot B,

23.4.1.2.6 IRERKEWEEPTKN

ERIANEORERAERETT (MTU), MTU ZEATTHIRAEAR/N (UFTHAEM) . Bl
MTU AIERESHNHERENE., BERBRANEENIRSEERIEINZED, MMEINELEERT

Bo
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1. £ YaST WAL > MBI ER, MERNFINM-RFIRFPEE—INF, AEREHE,
2. EEAMEBTRP, KNgE MTU FIRAEFFFFRI

3. EHUEZECE, FHRIARE.

23.4.1.2.7 PCle ZIEEISE

REZFI UA T IRARM I FNZINEEIRE: LAN, iSCSI# FCoE, FCoE & im (yast2
fcoe-clientyast) REEINNFIRERFAINE, UAVFHAFEERT FCoE Mig&, YaST
PLEIEIR (yast2 lan) STENKZEERHR “NEHEIRE -

23.4.1.2.8 IP-over-InfiniBand (IPolIB) B Infiniband f2&

1. /£ YaST WA » WL EFER InfiniBand 188, RAEREIIE,

2. EEIEIES, EE—F IP-over-InfiniBand (IPolB) #&x,: 2% (BRIN) 3EER.

3. BRUEZECE, BHINRE.

BX InfiniBand BiFH{EE, &M /usr/src/linux/Documentation/infiniband/
ipoib.txt,

23.4.1.2.9 EiEPFAIE

BRpE (ReMBLiEm) ,$ 2358 “WEMPBAE %2347 “firewalld” HFmk
PATIFARP MG E, RFERERSNIREFRERENERHANGRE, RO FFIR%

+ .
k.

1. $TFF YaST BYZRS: > MBI ERIR, EROERDRH, MERUZINM-ETIRPEE—
M+, ARREHRE.

2. HNWEEE EXEENE LR,

3. MEERZEOEIREIMPIAEX S, FHERRIA:
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PG ERA
It RE A REAAENPAEREEITTHA AT A (NHITEIBTRINLX
IS RIPEIAR B LR BT 74 {58 A UL L

BapgiRXig
EBMREERRAAEEA AR, BABERETREEOBMERGHAEX
B, BEXEF any FXKIEEIMEXIEOR AT,

A (FRIEFP)
B ASBIETEIETT, BAREGRITEMMNRFRFLEO. SHEVETRINGE
NEERIPBIARB WSS A EALGET, SHBEHREZSTMLIZEON, IhETuEeT
BT EZRIRERMEED.

I
RERSRUTRSMEN (BE) ERRNZ NN STMIBL. THRHBRNLE
MEBFBRISREI KA, BIEREI KA ENEH BRI,

JhERESIE
PicsETELEO BinTT, HEeEFRPFERBEGREESNNERE. XEAIA
il

4, BHCEZECE, BHINRE.

23.4.1.3 BEERENEIBIM=

WMRKRIEFHCNBEINE, ZEBEAFRSESEERNEIMNNEFIRT, NRAERKES
WERIRENFERE, MRl AF e E#TERE, A U ESFHRMEIZERE, funmt. 45
E. TUN ¢ TAP, BEEERMBNIIMNE (SIFHIE) , B TIRE:

1. £ YaST AL > MERILE > B IHEEF, BERM.

2. TEEFINEER, MeTAEMPIGEROMNSELRDUNEE R T, NRM-KH USBI&
%, BREHENMNEIRE, HREE TP RELINEE, SN, BoREFEEXERT
PR A PRAZAE SR 2 AT R EL % T,
7£ Ethtool JETHR, ERILUENISE ifup AR ethtoo L&, BXAIAEHHIE
g, 182N ethtool FH1T,
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WNERIEIMFRIRLL - Ak (%0 -K INTERFACE NAME rx on) , M&SAYEHEORMR
BMFHREPNE - M, &M (B0 autoneg off speed 10) ifup SEFFLFN
-s INTERFACE NAME,

. BET—%,
. TEEML HUEANEE R R, ECEFRTAFRERATIEIN, WHECIRY IP ik, 1R&EBUEER,

AEXE, BXEERTNESES, BERE 234127 "EHNWFIEE" o

. NREFRTLEANFONREXEE, WET—PEEFEETLER.

. BRUERMHNINERE, BHIARE,

23.4.1.4 ECEEANRZF DNS

NREEREHEARELANZEE, FEEBUANMKRAA, WARZBHANENITENER
FHRFHAE DHCP, XEHFERFENERTIMBIFRENRMRSES . MRMEM IS
BfEA7T DHCP, N=mEB RS IREBMIEFRMBNKIE. MRFEFERHFSIRE, WFInK
BEXE(E,

BERTENZMHBRE I MRS SFERTIR, WA THREER(E:

317

1. %% % YaST WASHRIRPBIN 1L E > TA1#/DNS EIHR,

2. MAENZ. FEE, EVBZ2HMEN, BNARZFREMSEO.

WNRMEHA DHCP FREX IP ik, MIHENBIENZ3EH DHCP IRERBNRE, MNRERE
FARREMLE, ENZ2ALTH, RARMNERTRESIERABENENR, MEETIEXR
FNBRAIESSEE SR Em. EZ21HER DHCP JREX IP #thiit, BEHE: T DHCP &
EENR

. TE(EZCX DNS ECER, IBEFEA DNS ECE (RMRARSS88. #ERFIRLUK /run/

netconfig/resolv.conf XEMNAZE) WAR.

SNSRI T FRAMIAERED, NEER netconfig AR, ZMASH THEHS
EXHEHE (B YaST HEREXHF) SohSIRERIEEE (kB DHCP B Fimsk
NetworkManager) . LEERVIAZRER B #HEBRIE Mo

INRIFIR T (VF R, RFEKA AW netconfig &2k /run/netconfig/
resolv.conf Xff, BE, WXHERIFohiRiE.
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R B B E N ERIED, MEFEE BT EX SHERRYE E W EREANFR S,
ZFREREE TEOAZBMNESHRYIR, AIERFEANSENERR. MRBEOR
5, WRIMEREASBECRRILECZ MED, I, eth* ppp? BELFRE eth AEAT,
SAIa R ppp0 El ppp9 BIFAEHEO. BILUERM MIARBERERIENAA /etc/
sysconfig/network/config XXHHE X HERSIEE

STATIC
BSREFESHSREGHEI K.

STATIC FALLBACK
NENSEENATAN, A ERAFSRE.

BXEMER, 1520 netconfig(8) B9FAA (man 8 netconfig),

4, WABMARSSFFRTEHILTTIR, RVARSS[LIEA IP hitisE (40
192.168.1.116) , MIFAENBIEE, HIEZEBT-RPIEERNIRIIZR TR ARIEES
MENBZHEZ. MREAZSMAER, BULESHERDIRH.

5. BRUEZECE, BHINRE.

AT YaST Man S TRIBEN G, VaST #ITHERK TR (Fahteis /etc/
hostname HBMFRIEH) . BERINE, BEALTHS:

# yast dns edit hostname=HOSTNAME
BECIRITARS R, BEAUTH D!

# 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 ECERH

EEITENESSHMHTENANEMNEHITEE, SIRHBRERERUENKRERR
IEMRIERIZ. WNSREEA DHCP, NI BEmRHILER. MREAHSIRE, NWAHMFohRIMLLER
1o

1. /£ YaST 1, BEEIWKIGE > FEH,
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2. BINFAIAMERY IP #uht (RIBFRZIA IPv4 # IPv6 #idlh) . BRUIARIXSENEIER B AR
LS, ERMRFESFAIFMULLEAHIRERT, WERALT, MA@ IEINKE
FAERINES o

3. AITEEBERPBWAS I, WANERWE P ik, [ IP bR a L, EERRE
BHAEIEXWMEELINRE (RSAREMRE) . ERRXLEEFHEE—, 5
ERRS -o ZEERTHRANRINNX, FEEITFERPMER default,

© & Bmh%iR
MRFEAELZHNRINRE, WelEERTHEEEESMARNERBENIEIRE
I, BIEEIEIMED, BT aliAmAN - metric NUMBER, RIBERVERIRIEITA
0, EMKRNEAEERESNMEE, KRAERIAERRH, NRNKIEEEHAE
%, WRPRERBHER T — T EE,

4, NRAZSGERHEE, BIRIEZEEMEICEREA IPv4 A& IPv6 %,

5. EHUEZECE, FHRIARE.

23.5 NetworkManager

NetworkManager @ A F @S ENMEM eI B ohit BN BIEERRAR. BT
NetworkManager, &EXHIEOEEEMLSIEZOH B X EHoHEIEMNLE 2 Bk,

O == e
QBLRET SLED ¥ Esk Workstation Extension B SUSE SE T EREH 5
NetworkManager. FREHRS2SINIEER @S MEECE T A wicked R5ERL,
£ NetworkManager FIREREE(1RM. SUSE IRSZ B TIEAB AT
NetworkManager,
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23.5.1 NetworkManager #] wicked

B2 NetworkManager iR A RHAIEEATFAAERER, ELEMAIE wicked I=HI0V75% (F
TEEWLKERE) # NetworkManager Z EI#1TIRE, MREFHLEFER NetworkManager
BIEMKERE, NITE YaST MK ERRPFA NetworkManager (W05 31.2 7 “EH

SV ZH NetworkManager” FRPfR) , SAFS{ER NetworkManager ECEWEERE, BX
BFINFIRURNEE B NetworkManager BiE4RER, BB E 31 = “FH

NetworkManager” .

wicked #1 NetworkManager B9—£:X 51

root ¥
SNREFA NetworkManager 1T E, WA UFERER— M EFEENEEIMEN
BRI, (FIEREMEEERE, NetworkManager A A B FNEC B TL& M FERE,
T root $t%, ALk, NetworkManager @—# R F#%oh TIELERVIEAERF RS 2o
wicked iR {H—LLAR AR EEBIISEIETIR. FELEHEMERENERE BENFERF
T, BHRUREE) . BF, HEEELFE root A BB KL EML IR E. X
MFBoTEENERIEM, FRABohiTEA T REED B FrAFEEINEE,

PISREEAYEE
wicked #1 NetworkManager #a] LARMES TAWLE (B WEP. WPA-PSK #1 WPA-
Enterprise 1510]) MBLMLE (FH DHCP NESEE) MINSLEE, el diFksE
1A VPN #E#%. A NetworkManager IERI LUEIZISTHEEH (3G) JAKIAFESSTILE DSL
B, MERECENREHITXMIERE,
NetworkManager =i o] A RIFIEE B T B BERHREFNERDRS. MRMKE
SEIMIFF, EREREEE. ST UNENELZERTIRPRIAEREESERENW
ELHBECHAEBTERE, NRAEAH wicked FEHERNINE, EERTEZEE I

23.5.2 NetworkManager THEEFNECZE X4

F3 NetworkManager Si2H 2 ML EZ I EFEEEEXHH. FH NetworkManager 5%
YaST BRB MR SIEIE(RIZTE /etc/NetworkManager/system-connections/* 5 /etc/
sysconfig/network/ifcfg-* g1, ¥F GNOME, FRERF E X EZETZE7E GConf
i,
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NRKREEREMECENH, NetworkManager aEmBIE—1, HRFHHER A Auto
$INTERFACE-NAME, X MBIXELFNERSZH (X2) RO#ITEMAREMERER. 0
FRERIEMNEEXHAEESENTFE, 15H GNOME RIEMNMNEIEZELE WMIFERF BB
Efle BXFAEERE, BENE 3137 "EMSIERE" .

23.5.3 EHIFIBIE NetworkManager ThikE

TEEFEERITEN L, FILUER Polkit I=HI SN2 AREL NetworkManager Thag, #ld0, &
ATFAFENEEREXNERE, NEESTATRAFPEXBCHNNEERE, EEFNESMEX
B NetworkManager sRB&, 525N Polkit IEIRZEAV TR, EAMIBFAY network-manager-
settings IX—I F Al 2L ERRR, B X Polkit WNEBREMFRAAEAT, BEEN (R2ME
L3gE) , % 18 E “Polkit BHIIEESR"

23.6 FoifcEMSIERE

RNz FEEMB R ENREIERE. BIER YaST, B2, MHNEREERIEBTH#
KXt & ER YaST BFRESBh.

23.6.1 wicked MREE

B wicked T BMERME T — 1A FECEMBAVHHES.

EaMEEOEEERNEP—THNE, SHAENNEEERERT AR, RS
M ARERIMAF, XERARIEZ BRI BB RRIIE X . XaSBHITATMAYR]
A, EHNARNAEFER. SHEMAENERBES MIHRNERIE KT 478, Fr
ArtitECE X EEE dheped FFFRFERD, MXLETFIFERFSEMRAFEMA AR
RERFEG. ATHSIAED, SINTHHANZEOGRRI, MXBERER udev 255
wicked MIEZZEI ZMHA BN, ©RERBERESHNEAR, MEZHXFAEHEF
MR R, MBI —MEIFREARRE SR,
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KM BN A E 2 —— AR Fin/IRS2[/IEE, wicked Bl AMUERE FE S E X EENE
REFHE R I MERPRITENR IR, 590, ERFENMIECERN, BIERPTEEKRNZ
i@id DHCP % IPv4 zeroconf BE&E#E M, EXMERT, HUELERS RSN ERIMRS 23RS HE
R, FEBEIRETPMERMUER A wicked AR5 281H 7%,

BRI S — MG A EREIK S BE, W ERERNWEEO, #eILUEX—1 dbus
ARsS, ATFEENKZZEOMNIZERE — VLAN, FE. HEsiFEiifiss. iticEEE A&
B XL ISR ENRSEM S EHNEKESRS KM, BRGEILREXLETEE,

wicked HEZERAEM dbus IRSZSELIMXM N A EIINEE, XERSERRBEEIEIEZEIN
EiEO, ASURMT wicked FHIHBIMRBERVEERIR,

S MLEZEOILL /org/opensuse/Network/Interfaces B FHERRRT. ZFHERH
BB E ifindex 387, 130, EF ifindex 71 1 W[EE#EO2 /org/opensuse/Network/
Interfaces/1, EFMEIE—1LIAMIZEOR /org/opensuse/Network/Interfaces/2,

FIMBROMBE—TREN K, ZERATERZIZOXEN dbus 20, FIABRT, &
PMEEOREN netif, wickedd KEERSIERBNFABEZED, TIMKEF, XE
FRANEOEE:

org.opensuse.Network.Interface
—RRIZEEEOIThAE, B30, FTAFESKHER. 5k MTU F

org.opensuse.Network.Addrconf.ipv4.dhcp,

org.opensuse.Network.Addrconf.ipv6.dhcp,

org.opensuse.Network.Addrconf.ipv4.auto
iEFTF DHCP. IPv4 zeroconf Faytiit i B ARSS

BRItbZz 9, MO TEEEERERMISHNEENS. Fla, I FENURRILE, &
R ZRETSITHIBERRIRE . RMENEHF, AT RIMUERN, UKNigEEE— 8B netif-
ethernet WBEZHZE, ZEBETF netif MFE, A, FBIRALUAMIZEOMN dbus EOA
B LEEVEMFIERS UK org. opensuse.Network. Ethernet RS, FEERERTRET
netif-ethernet MWK,

E#F, #7HE. VLAN. 4BE SR infiniband SHEOXABEEERZ,
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TEMASENELEZTECENZEO (FII0 VLAN, EXMRFLERMFUK

Wi & ERIEIAMLEEN) RER? Ak, wicked EX T HIT O, 50
org.opensuse.Network.VLAN.Factory, XM/ #ORRME—IHEE, MEILEEIERR
BRERAEO, XEH#EOHEEER| /org/opensuse/Network/Interfaces FI&RT =,

23.6.1.1 wicked xR MFINEE

gNE 234 “wicked RRLEH” R, wicked RSSEJLMERHEM

HwRE

dhcp4
o I dhcp6
il ——— —_—
P
wpa

7 P A B E s

173

23.4 . wicked (AR %

wicked BRIZFFLATINEE:
o EREEEXHEiRFKIM SUSE R /etc/sysconfig/network x4,
o FRARIPEEGIHU XML AR TMEEORSE,

o FTFRXA B WLEO, FIINLIAME InfiniBand. VLAN. M. 48
FE. tun. tap. EEI&i&#&E. macvlan. macvtap. hsi. geth. iucv 1L (HaifREIH
—N wpa-psk/eap L) i&#&.

° W& DHCPv4 EFimf1AE DHCPV6 & iifio
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o BIABEIH nanny SFIFREFABITRIRE A (BEOMEN) NBEMBERERNZE
O, UKkENEEER (BK) gE IPRE, BXESZER, BERE 236137
“Nanny” o

o wicked idE RIS systemd SR DBus FRZSAFXFTLIMB, Ftk, FAHN
systemctl s < &G ER T wicked,

23.6.1.2 {FA wicked

£ SUSE Linux Enterprise b, ZRASIEITwicked, SNREBHE YFIEA T WAL UARIZ
HHRBEEEIETT, HAR:

systemctl status network
NREB A wicked, ERERIEMF TEIT:

wicked.service - wicked managed network interfaces
Loaded: loaded (/usr/lib/systemd/system/wicked.service; enabled)

MRTHEEMAM (580 NetworkManager) , MEA8LI#EI wicked, BEFLIEEE
1THVARM, ARBA wicked:

systemctl is-active network && \
systemctl stop network
systemctl enable --force wicked

itk E A wicked BRZ. BIJEM network.service | wicked.service BW3I& 5, H
FERFE T ARG S BN

BThARSS 23 HAZ
systemctl start wickedd
X =B wickedd (EARS3S28) MXEXAIIERT !

/usr/lib/wicked/bin/wickedd-auto4 --systemd --foreground
/usr/lib/wicked/bin/wickedd-dhcp4 --systemd --foreground
/usr/lib/wicked/bin/wickedd-dhcp6 --systemd --foreground
/usr/sbin/wickedd --systemd --foreground
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/usr/sbin/wickedd-nanny --systemd --foreground
SRS BERILR

systemctl start wicked

& B network.service 34

systemctl start network

XL SR /etc/wicked/client. xml AENXHEINK RARE B,
EEAARThEE, 157 /etc/sysconfig/network/config i&E WICKED DEBUG,
.

WICKED DEBUG="all"

5E, BER—EER:

WICKED DEBUG="all, -dbus, -objectmodel, -xpath, -xml"
FERAEFHLARFETAEZONZEOER, HFEEZRU IFNAVME F5EMNZOMNZEOER:

wicked show all
wicked show IFNAME

XML &R EEIH

wicked show-xml all
wicked show-xml IFNAME

FIA—MzO:

wicked ifup etho

wicked ifup wlan@

HAFFRIEEEBIE, wicked BFIBIEIEZ /etc/wicked/client . xml FHEENXBEIAL
BR:

1. firmware: iSCSI 5| RE 4R (iBFT)

2. compat: ifcfg XfF — HTHBAITLHE
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BN wicked MIEEIZEOMXLERARREVVERIZE, FEANEEZMIRE
firmware, compat - #RItINFRIgER A ET o

BEXEZER, 55 M wicked FH,

23.6.1.3 Nanny

Nanny @ — 1 EH5RBIRMNTIFER, ARMERISEERS ISR,

Itt, Nanny SPiFR2F ] #E BN B oA BB ohiE RIS E IR ER G HE. Nanny RiEiE
REMPERR T, HEMHFIRIRET XHFILE. BfE ifup BELREENEBILIRMIE
tH, Nanny th4E0GE,

FINBERT, Nanny FIFREFRERF LT EDNKRS, &0]7E /etc/wicked/common. xml Ag
BEXHHRBERZTIFER:

<config>

<use-nanny>true</use-nanny>

</config>

NRFERLIZE, ifup M ifreload R EEBERECENRIBNAZ Nanny FiPIER; A
[&, Nanny $$ECE wickedd, MMMRZFHER, EREREFEFEMHESR (FlW, 717
RIS EEIE) -

23.6.1.4 RBREZMEO

NFREMMT, BRAMGERTE—NXH (ifcfg-bondX) AE X BMEERIN, H—RMERE
wod. Ak, HEHEE (WIHHHER) TREZEORME, wicked BILUSUERE N ECE !

wicked ifup bro

a2 2IRELRIAF BENKEMFREKBD, MAEFDFFIHEHI (ROF) o
BEE— o RHREES RO

wicked ifup bond® br@® brl br2

BERUEFTEREO:
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wicked ifup all

23.6.1.5 KRFES Wicked &5

MREFERFFES Wicked ZE5EA, aIUAFERAEIIEXILLARA TUNNEL _DEVICE, EHit
EHEE— I ENEERIR, UEBREHEERZILT. BENERFREBEILIEEKH,
BEXFHAEE, E=M man 5 ifcfg-tunnel,

23.6.1.6 AIEEET

BT wicked, HEEEHRREXMEON, HAFTEEEREXHA FRIERZBELER) o f
g, BRSSP it s ANEESEENMNLSED, B/ P IERMEEOEX, A
[FBERMIT “ifup” #1F. IRSB[IREMEIIEFPBLEEERRNKE, XEATHRLKED,

BlgniggE MTU 8¢ MAC ithiit; WEMRTFNEEKIRE, flantit, BE, EEMURRERLT ()

g, MESECES N DHCPEY) o

YR, WFEHTZIRMERE (1§J§D$ﬁ¢§‘24ﬂ47£1§%) HEPMED, FRITFELERTF.
MNTFHERE, HIREEBTH, ELEERRESY, SNZFEHHE,

B2, ERILURIISERSPEIRETFENFIgE, HEEFERERENERED,

23.6.1.7 Wicked ' &: HiitfcE
wicked igitAERINTHIAY B, XY BATE config. xml XHFHRENX.
EEIFESE SN =S

o HERECE . XEMANTIRIETFIHRENEERISERENHERE, URHFTIEHERE
BIRIF .

o MINHACE . XEMAHRERIGENMUAE, BE, thitfcEMN DHCP Hwicked HS
B, TIERIERY RREIXLEINRE,

o BB R XA ] LA A R AR
BE, FRPEE—1TBHeM—MFLES<. —MER “pid XH” , UKRIZRLARIZHY

—ARRTE,
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AT ERT BNIERE, 5EE etc/server.xml FEMMIBGANEEY 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 ’S <dbus-service>#RIEXEX, EXTBTHITIZONZTUREFARRITAIGR S, Lt
51, EEARILAE X HANIB U IZBA R EINIFE R E,

23.6.1.8 Wicked ' B: BCEXH

SR ET UE Ry BEEX HII R, I3, extensions/resolver FIZiRIE
server.xml FRECERITHREAZLNIEHATH DNS Fif:

<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 IEIEHE, RAENEFFIREIIFEA, HARBAEFHEAPIESEHS
(backup. installZ) ., IH/EERILIERE /sbin/netconfig HEBIFHB AN /run/
netconfig/resolv.conf (fEANEIR) RAE DNSIRE,

23.6.2 FEEEXH

AT NEEE X HIT 7 SR HBER T N ERMFRERREI
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23.6.2.1 /etc/wicked/common.xml

/etc/wicked/common.xml X 4@ EFRENBEFHBMERNBERAEN. ZXHRE/E81E
ttERPNEMEEEX 4R, REELUER XX 2FEPA wicked A4 E#1TIER, B
EINfER /etc/wicked/local. xml XXHRLIMELE Y, HITHIFERG, /etc/wicked/
common . xml BIRERWERE, FUEFMBAERAIgERER, /etc/wicked/common.xml
X4 EEEIAREFD /etc/wicked/local. xml, FLE@BERFEBIL /etc/wicked/
common . xml,

MR EE LI <use-nanny> g &} false ZHE nanny, iEEBEHwickedd. service,
ARITITA T e < LU AR B EC B ERER:

> sudo wicked ifup all

Q ix=E: mEXH
1R wickedd, wicked g nanny 2 EHEHNEEXHREFE, ENSZIHIRE /etc/
wicked/common.xml,

23.6.2.2 /etc/wicked/server.xml

wickedd fRE5 23 HIERTE B ohBTIREN 4 /etc/wicked/server. xml, ZXHFT BEE
% /etc/wicked/common.xml f, BRItZSh, MXHAIECEMFIZFRIAIES, LUKRMK
addrconf i&EXk7 (540 DHCP) #WIEERA .

B EEM U E TR A ECRER AR INE SIRAIfF /etc/wicked/server -
local.xml (/etc/wicked/server.xml KEEZXHHIAR) o EARIRIXHETERT
IR ERTHRIE B S ISR E R

23.6.2.3 /etc/wicked/client.xml

/etc/wicked/client.xml fft wicked &5 <A, ZXHFIEE LI ibft EIRHVIE YA
THME, HAElEMEEORENAUE,
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BIER BEN U # TR ECXER AN E SIRpISCfF /etc/wicked/client -
local.xml (/etc/wicked/server.xml KEEZXHENAR) . EHRIMBIX G IR
LR ERT AR B S ISR E R

23.6.2.4 /etc/wicked/nanny.xml

/etc/wicked/nanny.xml EEEHHEEER, BIVEESERE RN PIREXHE /etc/
wicked/nanny-local.xml A, DAGRTE#H{THIPEMEREERTENEN.

23.6.2.5 /etc/sysconfig/network/ifcfg-*

XEX B EMEZZEONESRECE,

Q ii&: wicked 1 ifcfg-* XXt
YNRIEIETE compat: i, wicked RIRELXLE ., 1RHE /etc/wicked/
client.xml & SUSE Linux Enterprise Desktop FIZMABRE, wicked &R CifENLX
Loz ft, SAFEEIEEY /etc/wicked/ifconfig Apy XML BR & S5

MR --ifconfig AXEBATF VIR, MRIEEZAX, WAZNA /etc/wicked/
ifconfig FENXRIRIARCE Ro

ifcfg-* XE & BRI IP it FEE, PIRENSHIE ifup IFMIIPERRNE,

tesh, WR—IMEMIGERERAF—MEOQ, WXH dhcpFMwireless FRIAZHT SR
ifcfg-* XEFRERILUER, B2, /etc/sysconfig/network/config P RZHT=
EERTE, AT ifcfg XHPhES. i, NETCONFIG * TEMELREE.

EfdE macvlan #l macvtab iz, 550 ifcfg-macvlan ] ifcfg-macvtap FHti,
@, ¥F macvlanZFO, BRBEAUTIRERN ifcfg-macvlano:

STARTMODE="auto'

MACVLAN DEVICE='ethO'
#MACVLAN_ MODE='vepa'
#LLADDR=02:03:04:05:06:aa
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Bx ifcfg.template, FEEW £ 236267 “/etc/sysconfig/network/config. /

etc/sysconfig/network/dhcp #1 /etc/sysconfig/network/wireless” o

23.6.2.6 /etc/sysconfig/network/config. /etc/sysconfig/
network/dhcp # /etc/sysconfig/network/wireless

X config €% ifup. ifdown #1 ifstatus T HHEMISE, dhcp BEBEFELBIEN
KBV DHCP flwireless €&, FMMBE=TEEXHPFHNTEHEFHFE, /etc/sysconfig/
network/config AR —LTEWAILATE ifcfg-* XMHPEEA, METEXEXERENIMR
SR ERE, /etc/sysconfig/network/ifcfg. template X5 T o] LUIRIEISERITT
£, B2, /etc/sysconfig/network/config MHAZHTERLRTE, TAE ifcfg-
files 7=, fjl40, NETWORKMANAGER 8 NETCONFIG * TEMELRETE,

Q iEE: EH DHCPv6
£ SUSE Linux Enterprise 11 1, BMERTERIEMECE IPv6 BREI2ET 1% (RA) BIRILS
th, DHCPv6 —[EHAEIEE TfF. M SUSE Linux Enterprise 12 744, DHCPv6 E3KW
ghE/LE— ML L RA, BFIERILM4H DHCPV6 EIE,
NFEETEHPERICERAINOING, AFRrILUEEE ifcfg XEPIEE
DHCLIENT6 MODE='managed', f&f ifcfg I RBEEILITH, BHAIUELERS
PEASISSECRBAXMRRA !

ifcfg=eth@=dhcp6,DHCLIENT6 MODE=managed

23.6.2.7 /etc/sysconfig/network/routes®l/etc/sysconfig/

network/ifroute-*

TCP/IP B3R5SR 2 /etc/sysconfig/network/routes #1 /etc/sysconfig/
network/ifroute-* XHHERN, RILATE /etc/sysconfig/network/routes i€
BEMARESFAFNFIEFHSKRE: FEVARHE. @i WX E EVAIEH UK B NEZH S
H, MFHFENMBRBENEMEO, BEXS—1MEEXH: /etc/sysconfig/network/
ifroute-*, BECHT (*) B UEOBM, BEEEEREXHFD FAR:
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# Destination Gateway Netmask Interface Options

BEBMITE. AIUEEMEENN IP M, HEEEHIRNNRIFRSSE, &
BRELREMNMEHENEZ. FiZL CIDRFRRE (il EXEXAEBERSKE) MANES
#R, {5190 10.10.0.0/16 (XFF IPv4 B&H) 3§ fc00::/7 (XFF IPv6 B&H) o XxEF default &
NZEAES WX FHEREMIERPIBRIANK, M FE&EMXNEE, 5FEAE0.0.0.0/0
g ::/0 B¥Fo

FE I EERRIAMX BT H AT 5R EN LRI X,

FE=JEFH,; cRATEEEMRN IPv4 ML, XF IPve BRH. FAIARE, HEWNREE—
FIFRERTEISRKE (CIDRERTE) , BELABNEITS (-)o

FEMFEEREOZM. WRFEREITS (1) FERBTH, AIEaSH /etc/sysconfig/
network/routes HIIEIMYITH. BXEZER, SN routes FAMTL,

FRHY (AL%) aTRFEERHED,. BXFEHMAER, 155N routes FH5,

f5123.5 : BEAMSEOMN—LFHESREH

# --- 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 - etho
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
#

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 - - eth0
2001:DB8:100::/32 fe80::216:3eff:febd:c042 - etho
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23.6.2.8 /var/run/netconfig/resolv.conf

FHEREAYETE /var/run/netconfig/resolv. conf HiEE (XKPE=F search) , FH
search EMERZ A LISEN M, B3 256 NFR. LT AR ENZIRY, B=id
I MINEEIRAY search E— N E2RENRI A nameserver EHERZAILIEE =
N 2RSSR, BITHRE— 1. FRUHSHHAS #HI ;) Fk. BXTH, B5HRH 23.6

“/var/run/netconfig/resolv.conf” o

B2, ERNFah4RIE /etc/resolv.conf, |th3XfFH netconfig fIA&4RL, & /run/
netconfig/resolv.conf TS HE, EFEXES DNS ELEMAER YaST, 1EFohikiE /
etc/sysconfig/network/config 4RSS YTE:

NETCONFIG DNS STATIC SEARCHLIST
BFENBEHKH DNS 1R 5+

NETCONFIG_DNS_STATIC_ SERVERS
BT ENBELRBIRARS 2 P #litFIF

NETCONFIG_DNS_FORWARDER
FRECERY DNS ¥ & 238, gl bind 3¢ resolver

NETCONFIG DNS RESOLVER OPTIONS
¥E N /var/run/netconfig/resolv.conf B{EEET, FaN:

debug attempts:1 timeout:10

BEXEZEE, 1880 resolv. conf FHEmi,

NETCONFIG_DNS_RESOLVER SORTLIST
RZBE 10 MAv5IER, flan:

130.155.160.0/255.255.240.0 130.155.0.0
BEXEZER, 1580 resolv. conf FRT,

B netconfig 22 DNS EZ&, 3518 E NETCONFIG_DNS POLICY='', &% netconfig
NEZEE, 1520 netconfig(8) FAATT (man 8 netconfig),

1 23.6 : /var/run/netconfig/resolv.conf

# Our domain
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search example.com

#

# We use dns.example.com (192.168.1.116) as nameserver
nameserver 192.168.1.116

23.6.2.9 /sbin/netconfig

netconfig B— AT EEMNMMEBEERENWERCTE,. EAHTHISEXHIEENBLE)
FCENFIRIETE X ERE&LL DHCP 8¢ PPP 2R HAVIR B, B AR A RENEEXHNER
chAR 3 AR IR IERY netconfig IR RGFIE BN B F RS

netconfig FJLURGI =FEEi2{E, DHCP & PPP Z<FiPIZF £/ netconfig modify 0
netconfig remove s <R XBR netconfig B9IE., AFXAIEA netconfig update

ALAN .
Y.

modify
netconfig modify sy < EMEE T HaEOMRS NS IREHEHMEE
B, Netconfig MITERIANTMER - - lease-file FILENAME AIEERIX 4
BEEUGE, HRHEHFETRE, BERRRESS (HEBRITT—MERSERFIEE) K~
Ik, BEFEMNMERREOMNRSESIGERRES, %EOMR -1 INTERFACE_NAME &1
8. ZARSSH -s SERVICE NAME B¥3ETE.

remove
netconfig remove m< A XM EISEIZOMARS A S WAIBRIEFIR IR
BEHBHMAERSE. %IEOM -1 INTERFACE NANE S¥HEE. ZARSH -
SERVICE NAME Z#U3E7E,

update
netconfig update < EAYHFNKEEMMELE, HRRAFHFSREE NN, XIF
BEMH, MRIEEFHIEEMARSS (dns, nis g ntp) , i&EFEA -m MODULE TYPE &
o

Netconfig REEFFRSECE IR E A FohiE X & £ YaST 7£ /etc/sysconfig/network/
config XHHEN. BEEETE (%0 DHCP 5% PPP) 1RAMSEBEIRERXLET A
i@ netconfig modify #1 netconfig remove Z{EFEIEIEX, EMA NetworkManager
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BY, netconfig (TEZRBEIET( auto ) {XfEMA NetworkManageri& &, REEREL ifup 5
FEEENTAEMIZEONIZE, JNR NetworkManager RIBHEMNIRE, BERABSIREERN
E&IREB. TXHiE NetworkManager 1 wicked 5% &1# A,

Ex netconfig FNiFA{=E, =N man 8 netconfig,

23.6.2.10 /etc/hosts

FEULSCfEeR, 001237 “/etc/hosts” HFR, BAENBIEIK IP ik, NRKRSCHER AR
588, WIGSHEHEIL IP EENAE ENLTFITELL, FXHRASNETRMA—ITHE,
8% P, T2RENENBMENS. IPUATESITHAL, STATHRNHRRTR
Fo AR—BU#FSH %

{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

23.6.2.11 /etc/networks

EXE, WEBIMWIEIR NS, BILEMUTF hosts XHEMREL, REMEZZMRIERULH
BIE. 1BEEWH 23.8 “/etc/networks” ,

{5 23.8 : /etc/networks

loopback 127.0.0.0
localnet 192.168.0.0

23.6.2.12 /etc/host.conf

e FiEd 2 FRERAT, B@ RRRIERF EE AR IR N B ANB B, xR A F R libcd 3¢
libch BURERF. XFZFifv glibc 12FF, 158 M /etc/nsswitch. conf REIRE, SNSHER
DHTHARE R —ITRM N TR £ 23.2 “Jetc/host.conf FIEE" FEFk, #BRT
A AMNEE, 7]23.9 “/etc/host.conf” HERT /etc/host.conf B9Rfl,
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# 23.2 . /[ETC/HOST.CONF py&¥

order hosts, bind

multi on/off

nospoof on spoofalert on/off

trim domainname

{51 23.9 : /etc/host.conf

# We have named running
order hosts bind
# Allow multiple address

multi on

23.6.2.13 /etc/nsswitch.conf

EEVIIRBRSS O T 2RI, SRS
HE (ERTRIESEA)

hosts: 1#Z /etc/hosts X
bind: hR1&AFRARSS 28
nis: {#/A NIS

EX /etc/hosts RGN ENEE AT UA
B P #utt,

XESHE ML FFARSS2S spoofing, BT
KRB RB RN,

EENBENGE, EENEHIRSENIDF

(FIRRENBEEER) . RATESMIES
PRLREZFFEETE /etc/hosts XA,
BNRsEE HHERERE TR, AaILUE
FAItb eI,

5I\ GNU C Library 2.0 MWEIEHE5| N T BIARS ¥R (NNS). BXFHAEE, FEN
nsswitch.conf(5) FA15If GNU C EEEE F.

ZHNIRFERTEX M /etc/nsswitch. conf RENM, ] 23.10 “/etc/
nsswitch.conf” HRERT nsswitch.conf gyRfl, FRU# FSHK. TULH
/1, hosts HIERE FHIMER @D DNS 5K &1XEF /etc/hosts (files),
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51 23.10 : /etc/nsswitch.conf

passwd: compat
group: compat
hosts: files dns
networks: files dns
services: db files

protocols: db files

rpc: files
ethers: files
netmasks: files
netgroup: files nis

publickey: files

bootparams: files
automount: files nis
aliases: files nis

shadow: compat

7% 23.3 @i Jetc/nsswitch.conf B] FHBVEUIEE" HFIHT NSS ERTFRY “83E
FE” o 72234 “NSS “HEET BVEEEIT P T NSS HIEENR EIEDL,

% 23.3 : @d /ETC/NSSWITCH.CONF T FRVEIERE

aliases sendmail SLRERVARARIE; 52 man 5
aliases,

ethers AR stk

netmasks MR HEFWEIEMSIR, REEFERFML
IRAFE

group getgrent FRAMNAF4H. SiESN group
HFM L.

hosts gethostbyname FIZMKEFEARENZM
IP ik,
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netgroup

networks

publickey

passwd

protocols

rpc

services

shadow

#23.4 . NSS “$UERE" BIECEEIN
files
db

nis, nisplus

dns

compat

338

SRR TFERARNRRNERENAM AR
5z, 1ES 0 netgroup(5) FMTT

getnetent fEARIMLE B FRAIMAL,

NFS #1 NIS+ fEFHY Secure_RPC B9 AFAFIZR
Ao

getpwent FRAMAFROS; FER
passwd(5) FME

getprotoent EAMMLEIHNIN,; BEEL
protocols(5) FAfri,

getrpcbyname SR ERABITIZTIZ
TR,

getservent FERANMERS.

getspnam ERENEFBEFZOS; BEWR
shadow(5) F#H.

BiZihmIx s, B0 /etc/aliases
B BRI

NIS, ZIFZN (keMziism) ,$35E
“EA NIS”

{XATF{E hosts #1 networks B &

XA A{E passwd. shadow 1 group B9 &
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23.6.2.14 /etc/nscd.conf

X HEBFEE nscd (BIFIRSEFTIFEER) o ES nscd(8) # nscd. conf(5) Ff
Tl BIABERT, nscd 24877 passwd. groups # hosts BIRZAB, XXt NIS #1 LDAP FH
RRSHUEMSEREE, BN, SXiHRZHR. AREHHEEMLIEE,

SNRFCE passwd METF, MEEFRE 15 WA BEIRAFRMNAMABR ., FRUTHSERN
nscd, ZaFEXEREFRFAYIE]:

> sudo systemctl restart nscd

23.6.2.15 /etc/hostname

/etc/hostname BETLRERENR (FQHN), T2REMENRZMBHRZNEN S, It
XHEREEE—T ERTFREINR) . HENSISHSIERBUL M,

23.6.3 A E

AREEXHGERE A, AIMERTIR. EgENAERE, 5EH 1p . BMtEE, 15
M ping &<,

< 1p SEEFUNBEE, MASBEEREIEEXET, NRKREEHRMNEREXXEFHEAN
filE, E5|SBELXEEXNHNNKBELE,

Q i#E: ifconfig M route Bidhd
ifconfig 71 route TEBEIAY, EXMA ip, #I30, ifconfig £iEHEOZREIA 9D

[——¥,7a¥

F 170

23.6.3.1 M ip BEBMLSED

ip BARETHEENKIRE. REER. REEREEEFEURBENT .
ip BEEEERMNI R, ERNEMIEEN 1p OPTIONS OBIJECT COMMAND, AIfEARIMTXHR:
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link
IR FRTRALKIZ S

address
X RIFRRIGEFHY IP ik,

neighbor
I3+ % &R ARP 3% NDISC &77 10,

route
L3S R TR BE FIEFFE R,

rule

IEER SR 2R B ER e 1R ER B 2R R R YRR

maddress
X RFRRZ R HEsthit,

mroute

LM R TR S BB BAZED

tunnel
HIRERR IP ERIBKE,

INRKRMS<, WREARIAGRST (BFEH list) o

ERUT oL ERILEFIINS:
> sudo ip link set DEV NAME

Bgn, E(=AIRE eth0, BRI

> sudo ip link set eth® down
BEREZLE, BEH

> sudo ip link set eth0@ up

() =R B NICIREHER

MRERU T EREMLE
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> sudo ip link set DEV NAME down

T LRI R AR AWML ED,
SNRITABEAEIR T AR 230K AP RY S 2 KRR R, 1FIE1T

> sudo ip link set DEV NAME carrier off

530, ip link set DEV NAME down &EFfEF DEV NAME BERERRE, M ip
link set DEV carrier off IFA%, XX, carrier off EEMKZISEZIRTHIE
R #F,

ERSEFNEELCIYIEMNLGE, 1HE1T

> sudo ip link set DEV NAME carrier on

AR ERE, AMNIREHTEIE. BIRE P ik, 5ER
> sudo ip addr add IP ADDRESS + dev DEV NAME

flan, ERHED eth0 AUIHSBENHINE #8 (EBbrd) £9192.168.12.154/30, iFHIA

> sudo ip addr add 192.168.12.154/30 brd + dev eth0
EREEERE, RUMEERIANX. BIgERAHIMX, ERA

> sudo ip route add default via gateway ip address

BRTEIRE, BER

> sudo ip link 1s
BZARTRIERIETIED, BEH
> sudo ip link 1ls up
BRNILFEOSRIHES, BRA

> sudo ip -s link 1s DEV NAME
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BEEEHMERREE (FREXENNKBZENER) , BAA

> sudo ip -d link 1s DEV NAME

55, BERRENNEE (IPv4. IPve) Holk, BRI

> sudo ip addr

iR, AJLREIAXIgE MAC itRIER. BERFAIERKE, 15EA

> sudo ip route show

BXER ip (FAES, B iphelp &l man 8 ip FMDl, help EBUARIAFFAE
ip 7, fla0:

> sudo ip addr help

AJ7E /usr/share/doc/packages/iproute2/ip-cref.pdf h®l ip FA.

23632 fEA ping Midigs

ping s BAT MR TCP/IP EZREEXITETL R, ©fFEMA ICMP IhiCRE/ N IEEM
ECHO_REQUEST #iBIR>) A X EIBREN, FHERAINEES, MR, ping FETRRTX
—HERIVEE . XRTWE TR ETTIEE.

ping RXEEMIAT &I BN ZEREEINEE: EXEREXTEEREN —LEXEE,

TEF 23.11 “ap ping BEIL” R, AIEE ping HHRG. EAREZITEEEXEEFENG
. EXRHEF ping B RIETTHIEIRGE S

Xt FEIE, EAILUERENRZD IP #isik, g0 ping example. com 5%

ping 192.168.3.100, 2Fa—E A6, EIEK -,

MRRFENEEZINGE, WelER - ZTCRRFISIEEHNE, 51, ZE8 ping REIA=1
#UES, &M ping -c 3 example.com,

f5123.11 : &< PING B4t

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 tt1=49 time=188 ms
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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

AN B ZEIRIERIAR BB A—F, ping IR T IED -1 REKER. a0, i ping [BIfRIE
nE+-Fp, &N ping -1 10 example.com,

ERAEZIMMEILENRST, BREIFEZEOMIEAIX ping $2IEEER, ERTIHE
€, AI¥% -1 3EMSEEIREZIEERER, a0 ping -I wlanl example.com,

BXMER ping WEZIETMEER, kA ping -h HEE ping (8) FMM.

(©) 1275 PingIPv6 it
T IPv6 Hkk, 56ER ping6 ©5%, EEE, B ping sERkAsthithit, HAER -145
EEO, WR@E: ethl al3REUE, ML THRSHEK:

ping6 -I ethl fe80::117:21ff:feda:ad425

23.6.4 BITXHMEDRES

BR7 EENENREX G2, EEE—EHRESISITHENRINEMNEZARSH systemd 87T
XHEMZ N, RERE multi-user.target BirfE, BIZBIXEXAMAEZR, K
AR F I B A B A AR N T RS R X 4RI, X systemd pYiF
MES, BENE 195 “systemd FHIEFE" 5 BX systemd BIFFHER, FENR
systemd.special B9FAATT (man systemd.special),

PR T2 B Y — L B8 ST S 4 N R BhRE 4

network.target
network.target EMH systemd B%, (EHEAKSXEURTRHGEERRMHAIL
Bo
BXEMER, BB https://www.freedesktop.org/wiki/Software/systemd/
NetworkTarget/ @,
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multi-user.target
multi-user.target REEMBXEMERSHNZAHF ZSHEH systemd BT,

rpcbind
BB TR RPC IZFSHIRNBAMULE rpcbind SEAERF. B RPC RSBFINLFR,
90 NFS fRS528.

ypserv

B5h NIS iR 55,

ypbind
Boh NIS B P i,
/etc/init.d/nfsserver
B5h NFS iRSS5 28,

/etc/init.d/postfix
= pOStﬁX HIE,

23.7 RENEILE

MNFRERS, FEXESTREUAMSENITESIER SN RIEERNNEEE, £
XEFERT, ALURESTURMISERSEIREMIEIRE.
HERENEREBIHERRETRTTM. HITHETERBERERANRM, ZIRAMRIAN
active-backup, BFRZW, MREMROLRERE, S— M HBEROKFEAERNRO. AL
ERUTHEER:

0 (balance-rr)
R fOESE— M ARE— A BEOGR. RESEMAETE,

1 (active-backup)
RE-ITRMEZOQTFEDRES. MRELELE, F—MEORKEREDDRS, IZE
% SUSE Linux Enterprise Desktop FIZHAIRE . RIERH.

2 (balance-xor)

RERREHEFELSKSVEEFMEIREOEFD. XFEMANEZRF. =#RES
BN T BT
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3 (broadcast)
FEEZOL BRERE, FEIIMVINZEF. RHEHE,

4 (802.3ad)
BEORSHEZHERREMWNITIRENSE, TEZEORNEFIRHEN ethtool 24,
ARz 45 |IEEE 802.3ad SRR & H#H 1T TN EE R IEN. RESEM A ETE,

5 (balance-tlb)
BiENERaETE,. FERORDIEFFH ethtool i, ERFERIANZF. 17
HAR B T E T4,

6 (balance-alb)
BiEN AT, EEEORIEFTH ethtool £#F, BERFEIMYZIF, IRIHE
Ak

BXEMERIERER, 52 Whttps://www.kernel.org/doc/Documentation/networking/
bonding.txt 2,

©) =7 48EM Xen
PBEGERIWVTFESINELIMRATANITENEN. XERETEASHEETR, BNNE
Dom0 HERHEEE. EZ, REATERESITMKRIERE—1 VM Guest R4, 1E
VM Guest FIEEHET B Ko

Q &: IBMPOWER: ibmveth Rzis4pEi@st 51 6
(balance-tlb/balance-alb)
tlb/alb HEARE S Power Bl ZAFIEHR, BEMS, LT tib/alb ERHLEIR
IZF A RIEFN QS EM BT MAC HitE (FIEREIALAR MAC H#i4h) BIMARES
B, Power EHHAZIFXLESR, Fitk, ibmveth RZREET 5 M 60

BECEHEIRE, BERAUTIRE:
1. BT YaST » &% > WKL &,

2. ERANIFREEREERNHE, BET—To
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MRIgE

BHG) | WA | BEEH)
EREMNIPIRE (BERO)

® mhiat | DHCP ~| |DHCPHR#E4F16 ~
BRASIEIRRY P HblE

Fi o0tk
HIHFE - IPHEE  RERD

(D)

E3(H) BUH(C)

e 5 IP #itik
o ThZSHYE (f8EF DHCP 5% Zeroconf)
o F#SISIRAY IP 3k

BEARESEIMRR G,

5. REBUNE IR ENIE P e I E R E R T

BT R,
1. B T—%, ARREHERL YaST EIZIRE,

23.7.1 HBEIwmONHIER

3. EFRIMATASEIREIRIK P ik, =75 ArTHHhxE:

4, TEHERCATRP, EPRXERELUEEN NN EFBIUAKWIZE.

6. MRIGTSEH Miimon=100 FMBNLE R NIZFET, MR LB MRS, WFREHLE

ERENEFE (NEAAN) B, ANFEREMIEROZOBERNSZ—. RERI&EE

FRLZIRERRMIR, R R BIRE Y E I ORI PER.
REMEEHNE (FfEman 5 ifcfg-bonding) , fin:
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ifcfg-bond0@
STARTMODE="'auto' # or 'onboot'
BOOTPROTO="static'
IPADDR='192.168.0.1/24"
BONDING MASTER='yes'
BONDING SLAVE 0='eth0O'
BONDING SLAVE 1='ethl'
BONDING MODULE OPTS='mode=active-backup miimon=100"

&£/ STARTMODE=hotplug #1 BOOTPROTO=none AJ$5ELPE im O :

ifcfg-etho
STARTMODE="hotplug'
BOOTPROTO="none"

ifcfg-ethl
STARTMODE="hotplug'
BOOTPROTO="none"

BOOTPROTO=none {EF ethtool %I (ANRiRH) , BRE7E ifup ethd LiGEHEIR, X
ERANHE ImOEOBSE RS,

STARTMODE=hotplug &fE48E ix 1% O7E vl AR BRI NG E

EEHEN /etc/udev/rules.d/70-persistent-net. rules Hfg udev #N, LUEL
B2 1D (udev KERNELS x#F%ETF hwinfo --netcard 2y “SysFSBusID” ) A2
MAC it ILECIR &, X AT MRERVESG (L FRE—IEMEE MAC RREIRIMR) , FHEe
RS E EAEPAESE IR A MAC ik BT H IR E.

BN

SUBSYSTEM=="net", ACTION=="add", DRIVERS=="?%*",
KERNELS=="0000:00:19.0", ATTR{dev_id}=="0x0", ATTR{type}=="1",
KERNEL=="eth*", NAME="eth@"

7£5|S8Y, systemd network.service AEFFMGERIBTIHONE, MEFTHEMSE,
BEEELVEEE—MIEHRONH. AMNRFHPEFR—IMBEROZEO (M NIC IRTHTZFHERR
HB%E. 1T NIC IRchIZRFRY rmmod sr S EIEXRR PCI HUEIR) B, NiZSBaIMEESEH
Ebf. HARGRMEAM £ (BIRIEEPAVRES) B, udev RERET LMK A G MNIE
HEGZABTEIHOMNZIR, HRHEAR ifup, A ifup 2EMEZHMEMNLE,
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23.7.2 BN R FE

FAMBZIFERBNBEFERS, HZORBTHEN, HEBH MAC ISR E
IR A ERE O MAC ik, ALk, HREBZOFMET MAC filtEt, RETE 70-
persistent-net.rules XHHiEKF—,

NREREFEH MAC b3t REMLIZORH1T uevent, udev AIgERRIAERAE—ITR
BEONBIFGEHITERS, NMZE—TFEM renamed BIGETEFR. REBMUEIFAMEN
KEMEMSIREBERET MAC BIFIN, RAXEFEMERANEVIANG, fEEELERER THMR
#H1T MAC T8, IHAMMERIFEMBUEREFER, MRAZHNEINGE AR, ERE
FEEMER, FHE%e T3 MAC HItbAY&RH, FITRNEZREMASN, £ Boot Options 2
TfEARMnet. ifnames=1" LA RTINS 55,

312231 EEREMNRAGKLEAGRAR

1. NRB %L biosdevname 348, HBEEE,

> sudo zypper rm biosdevname

2. &1 /etc/udev/rules.d ARy AGRA N (WNREFEE) - H40:

> sudo cp /etc/udev/rules.d/70-persistent-net.rules /backup

SN

@ E =)
KBRS /etc/udev/rules.d/70-persistent-net.rules (MNREFE) ,
LU AR UM 2812 O 2 #R.

3. EHF&ER initrdo

> sudo dracut -f

4. E5YaST Boot Loader &3k, HERZGSITHRARIM net. ifnames=1, BHEHEHTT
WIAFEFBHERES

5. MNRRGMER Wicked fEANMKREIRES, BIAEMKZIZEOMNEE, AJLIFEH yast lan &
R, SMERMhERR /etc/sysconfig/network/ifcfg-* X4, RRER Wickeds

> sudo systemctl restart wicked.service
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23.8 IEHGIRFLOHITTMSSME

“%LE%E;A” BT BAARE, 805 (HRE) MBERMIRHESER. 8, EXc%E
SEEE . BIKRET « O FARE, ENRRNIE, EHNER—TH

XMEXBEEWRMA “BE” , ROSERE Linux REZFRN BERE 23710 “EEHEER
& THRRINERER) . MEMEFRAREAXMHSHHERSG
BEMNEIMEZBINEEEZFET, DERE—HNERZER, HENATRERT
teamd LAIRYEO, Hft—tEERF TEFRE, X—RSRYNBEERLRATRRE, EFE
TR ECHMERRL IESTEAZT. NFRENLE, 580 % 235 “HES5HE89
BELERY

)\-I-DI

“

#®23.5 . PESHASHITHEELLIR

Ihie HE HE
[THB. 1&HF TX R b= =
yEENE T TX SRS = =
LACP (802.3ad) 2 #¥ = =
BETFIGHERY TX R = =
AP A LS BRI £ =
TX T3 T2 5 (TLB) = =
X LACP WY TX AE T & =
¥

Ethtool FE#Z SR = =
ARP $Ez 1) = =
NS/NA (IPV6) FEz 5t £ =
B3t TX/RXBBIZBI RCU BIE & yes
i L ST R ARG S =

349 RBAAIGELUHITMENME | SLED 15 SPT7



Ihie HE HE
PHANZRHEOFEELEMNEE B I~
ZHHERMIZE BIRH! =
VLAN Z#¥ = =
ZigEiES = yes

& https://libteam.org/files/teamdev.pp.pdf #
BEMME M EXFIHLIM AR AT UHITER. EREDEENIEHNELRIS XHEIE,
EAREULHE,
WL ERT R FARRERBR. MEBENMAEFTHRHREENFERBER, Sl TP k:
° R[EIMLEI&E 2 B89 fa H T,
* M—TRLIZEE S — WL IZEFHREREE (HEP—MEEHIMBER)

BRISERTAFEIBINEIRER YaST Rk, BFBFEENENME. UTEERTFREN
FBINMEECEN—RRIIE:

T3i8 23.2 ¢ —fETEE
1. REHHEE libteam-tools:

> sudo zypper in libteam-tools

2. 7 /etc/sysconfig/network/ FRIE— M ECENXH, @FE N ifcfg-teamd, WNRE
FELZINBIMELE, BAEIHEEROEIENES,.
HEEEXHEEHITE, FMIIPRETHEXIA (=X man ifcfg Fl man
ifcfg-team) , ZRFAM /etc/sysconfig/network/ifcfg.template IR
HTRAEE,

3. RERBATIMRREEONEEXH (@%) ifcfg-eth0# ifcfg-ethl) o
BNEREOHXM I, AEBREZER. Wicked BRERMENLESHENEZE
REXH.

4, (FIE) 10F Wicked WECEXHHESERSMERSR:
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> sudo wicked show-config

5. BEIMEN{FigE teamo:
> sudo wicked ifup team
MREFBHMBRAES, 157 all TS /GEEMA - -debug allEm,
6. MEMEMEIRERVRS. BIRITUT LA UTemiziglE:
* M Wicked REX teamd SLHIBTIRTS

> sudo wicked ifstatus --verbose team0

o FREXVEN LIRS
> sudo teamdctl team@ state
* JREX teamd SEfFIRY systemd K7

> sudo systemctl status teamd@team0

U LR RRBEENTFED A ETREERERNTE,

7. MREZEREN ifcfg-teamd XHFHHRBHITENR, BFERAUTHSEMIMNEERLR
=

> sudo wicked ifreload team0

BMER systemctl KRB HSFLENMEIRE! TMEEMAIN LR wicked 85,
BURERASIRE, BRITUTIRE:

31 23.3 ¢ EMRARIRE

1. FIEMRLEEF 1§ teamO:

> sudo wicked ifdown team0
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2. ¥>21f /etc/sysconfig/network/ifcfg-team0 E&pZ 7 /etc/sysconfig/
network/.ifcfg-team0, EXHRBHEHIBEBN—TR, £ wicked “BRE" B, WNF
THIFTBEERRE, traIUERRZXH.

3. EMTINEECE:

> sudo wicked ifreload all

23.8.1 Rf: M IERI G ET &

HHTFERTRE R, A TENREXHTEIEAES AHTFEHINENMNENEILRS. 4
509712 23,2 “—Heid1E” IKBEIRE. £ teamdctl iERHH,

f5123.12 : MB/IMERNGHTEERE

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"
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 EHIMEIRERIER. auto XMERTEORKENZRSITAMISE, FEASTERABRX
H5| S EME.
MREFZEFITIEFNLE FELEEBERER) , 75/ STARTMODE & &7 manual,

@ IXEFHSIPHE (FELtA, XTF IPv4IEE 192.168.1.1, 3F IPv6 I5E
fdo0:deca:fbad:50::1) ,
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® 60

WNRMNEIMEIR B ERTNZ IP sk, 1518 E BOOTPROTO="dhcp" H=Ekr (FFFE
1) 12 IPADDRESS #1 IPADDRG6 {947,

¥ TEAM _RUNNER &/ loadbalance LUEE A & &R,

EENRE UIZMEZIMEILEN— 1 HE NS,

EXERIENEE, UWEIEMBIZENRE. FRAMIAME ethtool AN EIZEEEER
FHeripnE, Hib, KEREEREBR. B2, EFNELELIr LTI ULESZE
WElo

NREFEWRREENIEEER, BEMAarp_ping &, XESMAEEENAIE
ping (£ TEAM_LW ARP PING TARGET HOST ZTE8HEIE) ., NUEWIINEH, 1&
MM EIRE R A ETEIETTo

EXERBRM (FXH) SETEFREIBRZENIER (UZFHEMA) .

23.8.2 R ERAMBMEEIMMIERRS

HIEESATHERXEMEMESENS RN, FERMAHITHNERANEILE. FRANS
RENZEEST, HEZISEHINBENEE IS,
FERUTREX 4o eI GRS S RN IMEIR S, P02 232 “—dE" g
B, £/ teandctl K0ERHIH,

{5 23.13 : DHCP MM EIRZHEE

STARTMODE=auto @

BOOTPROTO=static @
IPADDR="192.168.1.2/24" &
IPADDR6="fd00:deca:fbad:50::2/64" @

TEAM RUNNER=activebackup ©
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" @
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0 IEHIMEIRERIER, auto —(ERTEOKBENZRSAIANGE, FESTERAERE
5| ST BshiE5l.
MREFEBITIZHIRE HEILEBREE)) , 151 STARTMODE g &y manual,

® IREFRSIPHMIE (FELLA, XTF IPv43EE 192.168.1.2, 3F IPv6 I8E
fd00:deca:fbad:50::2)
AR EILE N ZEATNZ IP ik, 751¢E BOOTPROTO="dhcp" HEfk (TR
$2) €124 IPADDRESS #1 IPADDR6 8917,

© ¥ TEAM RUNNERIEEH activebackup LUSSEHFEIETSIER,
0 HEENRSLULIEMBIMEILEN—IHZMLE.
O TEXFERILMEE, MSIEMBIREIKS. ERARIAME ethtool REKEIREEEER

FEnpi, FHit, RERERREBR. B2, EFANERERFEREAIIAENE
el

MRERBHREZNAEEER, 1BfEM arp_ping &M, XEFESAERENLIX
ping (£ TEAM_LW_ARP_PING_TARGET HOST ZTEHEE) . NYKIIEER, ML
ERETSWANERD,

0 TEXHERED (WXH) SBEITREFREERNZERER (2R REMW) .

23.8.3 Hffl: AEigs LAY VLAN

VLAN ZE#\EEM (Virtual Local Area Network) 485, © 2iF7E S MKW LT
ZNEE (BN UEXM. BLUBEANENED ARERNI#BiE, UWESIBENRERR—
VLAN $8ERiH O Z B3,

TENBFISEASIZEIER _EEIEM N8 VLAN:

e vlian0, 48EZR IP #it 192.168.10.1
e vlanl, 43FE%! IP ik 192.168.20.1
R0 TRk S:

1. EXRMEN LB VLAN 17ig. Eft XA/ IREERAMHTYE, KRN BEZIFHIEERIE
HItmiY (LACP) (802.3ad)e BXAT, BEREEFM.
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2. HEREEHNASKEERAHFEHHRERS, &FE 23817 Al WENHIE
ETE” e 23.8.27 A ERANSMELIIEIERE" FRIREATIRE.

3. £ /etc/sysconfig/network 1, SIEBELUTHAR ifcfg-viand 3x:

STARTMODE="auto"
BOOTPROTO="static" @
IPADDR='192.168.10.1/24' @
ETHERDEVICE="team0" @
VLAN ID="0" @

VLAN='yes"

EXEIEH IP Hitk (72 IPADDR HH15%E) o

EX IP ik, XBEEHEMERE,

BEEMAT VLAN ZOMKMREO, XEERRINASIESE (teamd),

79 VLAN 3EEME—RY ID, X F1 VLAN ID fiF5&FF ifcfg-vianVLAN ID ¢
N, EAfIF, VLAN_ID 90, EmxH4& A ifcfg-viano,

© ® 0 0Q

4, % /etc/sysconfig/network/ifcfg-vlan® X#4E4IF| /etc/sysconfig/
network/ifcfg-vlanl, HEXLTE:

e 3% IPADDR M 192.168.10.1/24 E24% 192.168.20.1/24,
e ¥ VLAN ID M O B2 1,
5. BEh# ™ VLAN:

# wicked ifup vlan@ vlanl

6. & ifconfig AYigH::

# 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
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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)
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24 FTENHHERAF

SUSE® Linux Enterprise Desktop Z#5{# SR RITENNHITITED, HAhEIRniEMEIT
ENMlo BILAFoHSNER YaST BREFTENN.. BXECEWMA, BENE 4 &= “EEITH . B
A ERITENMES N LUERERSRER, alfERGSTLAER. NRITEIVIREE
KBIMHAEE T, BEWE 2487 "B

CUPS (&R Unix TENZ&%E) = SUSE Linux Enterprise Desktop FEIFRAEITEN 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,

FOBFTEDHL (PCL 0 ESC/P HiES
FFFEMAITEINIES , FTENRSARILUER) Ghostscript 3 PostScript fEJl &% ER
HFTENNIES . LEMEMNERE. RMBHESHE PCL (HP FTENN R EAHI=mE
F3) FMESC/P (Epson 3TENHER) . XLATEMNIESEER Linux 28, AILERRTS
FEFTEIM R, Linux AIRETD AR R LLAFFRAVFTENNITHEE. BRT HP #0 Epson Z4h,
LEiEEE EMITENNSLRER % Linux IXEHIER, B ABURARS I aEE X IR T
IR Linux X1ITEMHHRRNE.

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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https://www.openprinting.org/printers #
B EFTENNIEIERER OpenPrinting £01, #IEEER&EMAY Linux XFPRE, B
&, Linux D& ReESEREN ] BNIKER. Eit, HEitnn “TeXi BFTEI
7E5#7HY SUSE Linux Enterprise Desktop k&% ff5, AF—EXABILRES. XiF,
EEA—E ] LIS H I ERIRE, RERHEAEGITME.

https://www.ghostscript.com 2
Ghostscript 5

/usr/share/doc/packages/ghostscript/catalog.devices
W& Ghostscript IRTHTEF 5K

24.1 CUPS L{Emt=

BPAIBE—MTENMES, ITEMELEEITENNEIEN G X BRNEFNESAER. HPaiE
FTENMBY B IRSATENBASIRI R, EEIJREEEEXITIEE (FIISETITENNALED) M1E
Bo

SETENELE—NZRITENY, BERNIEFEEEATIRRITENES, BEIFRETEN
BT RREGRIER. TTEMNESRMER, BBV BTSSR EimE IR L EEIFTED
Mo

WSS SIEEERITITENNRN BIEF £ R AVEIE (8% 7 PostScript 3¢ PDF, thalaE

ASCIl. JPEG %) ¥ AITENHIERAIEIE (PostScript. PCL. ESC/P %) ., PPD Xk
THTENHEIINEE. PPD XA B EFTENHUFERLETURTEFTENN LS X AT FR BRI B 3,
LIS RA A THRRA P EFMNEDHEE A,

SNREABIRZ PostScript $TEIHL, NI TSR RS EUEFLIRAFTENNIFFER PostScript, X#¥
WA FEEITENNIRTHIZ o tﬂ%ﬁﬁﬁﬂﬁmﬂwostsﬂ.pt FTEDHL, MiEIEEs RS EURRIR 1T
ENE BREUE. XEMEE—MESERITEINM TTENNIEITERF, faimMidiEasiEUkITEN
NUAFRE R KR , %EHE%‘L@JHEHMO
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24.2 EEFTENNLRY AT

AT LUEE Z A RIS TENHIERZ R RS, CUPS MBRE NEEX 40 A3 TENAN A @1 4R
HEIRZRARHITEIN.. BXRITEMWLERNEZER, 1BiRIE https://en.opensuse.org/
SDB:CUPS_in_a_Nutshell # 893 Z CUPS in a Nutshell (CUPS #{%) o

5 BERIEEBTHARP R BERIER
LRHTEDNEIRTI ENE, —EFESITRIEARREENRIRT USB 18&, APILE
IR RARITEDN, BIEBBUERF USB EERSEXARS

24.3 LIEPH

PPD (PostScript {TENHIEIR) SHRBM (FIg0, HPEZR) FEm (Flw0, WEITENRAIR

ATAM) IHENIES, XEHARXFER CUPS RBTENNLEIIZR SEN, NREHE PPD X

f, FTENBIRERIU “RiE” KEHELIUTEIN, MEXHRERAFEEN,

EFCE PostScript TENHL, &ENFERIKE—1F1ER PPD X4, manufacturer-PPDs

# OpenPrintingPPDs-postscript 2R BRI TIFSE PPD X, 1BEIE 24737
“‘GORMUEHRH PPD X MK 24.82F “EBEEEM PPD XHAIFATF PostScript $TED

M o

BT LS ET PPD SXETRAEEE R /usr/share/cups/model/ d, siN&E 34.1.1 7 “[EH

YaST ARNNERENAEE" FRPR(ER YaST FERIZFTENR G, Mg, RILEFTEINIREIE

3% PPD X4,

MNFATENNF S HF BB LRERE NG E, BESHID. XMRELRITTEESE SUSE Linux

Enterprise Desktop #RHIZ A . FIh, TGRSR URENARIIE, HERSKA

RER B REM M HAEIEHAIEE I U, HTFIREE, RENLEGEFHR .
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24.4 WZZFTENH,

RILEITENH AT IASZ R ST, REKRE D ZHRNMNEEIREN, BELEISHAIEREN
IR, Ithoh, BhEE(UREERT LV BIRERANIREIER, RAURME Linux IRETEF. Sl
B R B EERATIRER R B E S MMYERRI LIE Linux PIEETE. FLt, ErAEEFEER
L MED, LUKEEERNEE,

CUPS %#% socket, LPD. IPP #0 smb ¥,

socket
ERFRIERAXASITENSIEEIZAXE TCP EEFTEE. EAM
EETIROSHE 9100 5 35, 1&& URI (—FRFIMRET) BNIEER
socket://IP.0OF.THE.PRINTER:PORT, fI40: socket://192.168.2.202:9100/,

LPD (fT=UITEDMFIFIERF)
LPD #%%0 RFC 1179 FFfiR, ERLLIMNEY, $FEEILAEXREIE (GNITENBATY ID) ¥k
FRFRTENSIE A%, Eitt, ECE LPD thiX B A RIS EFTENIAT . SFTENHHIE R HISSHE
FERRIE, FJLUEZAITENBASIEEEMET. REFE, ITEINFMEIZEHEFERN
B, BEERA LPT. LPT1. LP1 8B FF, LPD ARSMiIROSZ 515, &8 URI R
f&l: 1pd://192.168.2.202/LPT1,

IPP (BEEXFIFTEDTMY)
IPP EF HTTP il fEF IPP, FR{EIEMSESEXMEIRILEMINNESZ —L, CUPS
/8 IPP TR EIX, EEWACE IPP, HIURMITENRATIMZFR, IPP MIROS
2631, i8% URIRfE: ipp://192.168.2.202/ps #l ipp://192.168.2.202/
printers/ps,

SMB (Windows #%)
CUPS I #57E1%#5) Windows = RYFTENH E#1THTEN. AT ULEBIAYT
W2 SMB, SMBfERmKAS/ 137, 138 # 139, %% URIRfl: smb://
user:password@workgroup/smb.example.com/printer, smb://
user:password@smb.example.com/printer #1 smb://smb.example. com/

printer,

MR E Z IR FTEM SR RGNS RIBUPIFNIES, WaLifERs<
nmap (B& nmap IR ERMH) KBENNL. nmap ZREFHIKEOEEFTH. FHla0:
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> nmap -p 35,137-139,515,631,9100-10000 IP.OF.THE.PRINTER

245 {FRAG<SITIEBEIE CUPS

CUPS TIf&/ lpinfo. lpadmin # lpoptions T HMHSITTEARSE, BEE—IEE—
s (30 USB) FMZNEEEVIRE URl, BEMERA LMERILE URI, EFEATHS pinfo
-v | grep II:/ll ll:/":

> sudo lpinfo -v | grep ":/"

direct usb://ACME/FunPrinter%20XL
network socket://192.168.2.253

fEF Lpadmin, CUPS IRSZ2B[BEIBAA LA, MIFRSLEIRITENAT, BERMFTENRAT, 15fE
FAUTEE:
> sudo lpadmin -p QUEUE -v DEVICE-URI -P PPD-FILE -E

i}i% ('V) @%LX QUEUE ( ) E,JH/TL\/L:\T%FE #Téﬁﬁj: EI‘J PPD S‘Cﬁ: (' P)o ﬁ%”*%ﬁﬂ%%
FRNECEFTEINL, M T #E PPD X4Fi%E URL,

BER -EEAE—MEDL, XTFB CUPS &<, £— 15 -E B RBEAMEBEE,
ERRBTEIN, ©fER -E, WM TFENRGIFR:

> sudo lpadmin -p ps -v usb://ACME/FunPrinter%20XL -P \
/usr/share/cups/model/Postscript.ppd.gz -E

AT RBIECE T RLEFTENL

> sudo lpadmin -p ps -v socket://192.168.2.202:9100/ -P \
/usr/share/cups/model/Postscript-levell.ppd.gz -E

BX lpadmin NEZRED, FS5E Lpadmin(8) BFMIIL
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ERAREE, FERTIISENRIAE. FTUAESMTEMESENXEET (RIEFER
RUFTENTR) . WATLUER YaST KEHXLERIAETL, EAMSITIRIGERIAEI, 0T

AR
1. §%, FIHFREIRm:
> sudo lpoptions -p QUEUE -1
Al
Resolution/Output Resolution: 150dpi *300dpi 600dpi
AUERIRAETRIES N EES (%),
2. {8 lpadmin EHHEDT:
> sudo lpadmin -p QUEUE -o Resolution=600dpi
3. WEMLE:
> sudo lpoptions -p QUEUE -1

Resolution/Output Resolution: 150dpi 300dpi *600dpi

@A FE1T Lpoptions B, B AE N ~/.cups/lpoptions, {BE, rootigBESEN /
etc/cups/1lpoptions,

24.6 Mas<1TFTEN

BEMEL1TTED, 184N lp -d QUEUENAME FILENAME, FHFAERNAYRFRE#R QUEUENAME 71
FILENAME,

ZINRAEFEIT Lp s HRHITHE, EXMERT, BENAEFFTEINEERRNLE
Hras< (BELFEE FILENAME) , flg0lp -d QUEUENAME,
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24.7 SUSE Linux Enterprise Desktop H R4S #RINEE

H b CUPS THREE $t %t SUSE Linux Enterprise Desktop i85, mTENBREEMNER,

24.7.1 CUPS MIfAAE

SThX SUSE Linux Enterprise Desktop BIEAIAREEfG, firewalld B FBEHARE, HEML
EORENUT public Xigid, X=PEIEENRE,

3 firewalld &b FERPIRSET, ERJREFEN firewalld BECE N 70 1FE P X 55 PILSFTENHL,
FERAVEmdns M ipp BERHBHEXI, QXN IZKRRFFFTEIAT.
( (ReMEAiEm) ,%$23F “WEMPIAE" ,5%234% “firewalld” 0 https://

en.opensuse.org/SDB:CUPS_and_SANE_Firewall_settings # E3gtTHX firewalld g
BENFAES. )

24.7.1.1 CUPS EFiH

BE CUPS &Pt E A MERN P EMEIMERNEM TIEIL EiEiT. EXMERT, B
KMz OERENLT Internal Zone 1, LUERILAMMLEAERIGIE LIEL,

24.7.1.2 CUPS R

gN3R CUPS ARSZEBN T Z B AISRIFRIRIEMEINE TR, WO MLLZOECE A TR AER
Internal Zone df, BWABEAFRIEMKZIFIRHRE CUPS RS588, FRIFEHEIZIRS 28
ZEFERBA ASEFNAN CUPS FeEHF MR IR ERIRIF.

24.7.2 NS MLEFTENH],

CUPS [RSZ B EHENE EARHEATEMNM A AR ARTE R, FRHEILIAEESR, )
EETEINEER R AT RITEINS R, LI REMR “E” o
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CUPS B 28@id X 4519 CUPS 3% Y Ek Bonjour/DNS-SD 7EM4E 3B S E{1RIFTENRA

Hllo AT BERENILTLZITENIAD, TEEET CUPS BRSSHTENMIFRE B P im_EiSTT cups-
browsed fR55. ERINER T, cups-browsed RxE5l, BAENRIERNZRS, 1HEA
sudo systemctl start cups-browsed, BEMREERSLSISERBEEEE, BEFRER
Fim F{#EFE sudo systemctl enable cups-browsed EHi%RSE.

WMRERBEH cups-browsed ZERIEAREIEA, MZRAA CUPS ARSS23:21&:d Bonjour/DNS-SD
BEMEITENATIN, FEIERT, EFESIIEE avahi RGa, HEFRBEFim LA
sudo systemctl start avahi-daemon EzhxEXHIARSS.

BxRufn@Ed firewalld AFXSEITEMNRER, BERE 24.7.17 “CUPS AP AIE"

24.7.3 ZVMHREEHHI PPD X5

YaST $TENHECE A /usr/share/cups/model ALEER) PPD X9 CUPS i &FfAFI, 79
ERGERATHTENNAE S PPD X4, YaST xR AN 2P iE MM EME SLIRFE
PPD XHHRIMERNEMES, ALk, YaST TENHECERIEM PPD XX AHHEXAV N SR S5
BEM— M UERE,

{XfEF PPD XM AEREMESRENRENRSET, EJLURERER /usr/share/
cups/model Ry PPD Xff. fIal, WIREH PostScript ITEIHL, AIEIZIE PPD XHE

%)% /usr/share/cups/model (FIRXLE 4 RIEETF manufacturer-PPDs 5
OpenPrintingPPDs-postscript Z4-Ed) , USEIITENHMNRERE,

Hfth PPD XfFE TR R

gutenprint: Gutenprint IXahiZF K EITERY PPD

splix: SpliX IXGHF2FF K ELITEZRY PPD

OpenPrintingPPDs-ghostscript: Ghostscript NEBIKEIFEREHI PPD

OpenPrintingPPDs-hpijs: i&FRFIE HP FTENHIEY HPIJS IXEhiZFHY 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

BTN A AR DATEINIES , RS IS EREIRIIET I, EHX
EEATENHL R AL A T SR IR T WA IR IERSIRAS. GDI 2 Microsoft* NETGETFE
ARTRIEC, B EHIEES DR Windows BUIRENTERE, B Windows IREMERFER GDI R
E, FRLUXEETENHARE GDITEMM, ISR R R i RiiEn b, MEEXLETE
RSB AR TEIH AL S 60% A TEINLE SR S PSR,

ik GD| FTENHIATIRAR LL GDI IR — MR T ETHIE S #HTIRIE, B THTEIN A LLH
EXEEAT, BENESEEEHN Windows 5 SE#TEIR, HIE0, M Windows FTEN
B, Windows TENHIRENTRRF BT AESALEHTERHIIIRE] GDI 4838, 34T E At GDI HTEMHL, &
ST RTEE S RO RIS,

B SR R T TEIIR M T BRI, THEITEMIEERNREET, TR
BRI AT RENITERS, CRE@ICIEaSHEETE, BR, LR
FTENALIE = 3T ENHL R R TS B TED R AR A S B OB

SHEHEZAEES Linux BhERIET, BXLEAREITENIES (B2 PostScript)
BOTENH BT AE B XA U — RS, CREEEREHI BN
RIS, LRI THTENR AR S MM BT AR M RN ISR B

24.8.2 ZBEAHIEW PPD X4 AIHTF PostScript ¥TENH]

W8 manufacturer-PPDs 5{0OpenPrintingPPDs-postscript 4B ESERT
PostScript ¥TENHEY PPD X4, NIel LAERITENNFLSEiRHEIRE 2R CD LB PPD Xf%,
FMITENNLHIE M0 T #EI1E/9 PPD X1,
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9N PPD X4 LA zip 744 (.zip) S BEARIESE zip 7744 (. exe) BORZTUIRME, 156 unzip &<
KHEBRE%. &%, &F PPD XHBIIFRHEMINGER. /G, £/ cupstestppd SLARER
KEZ PPD XHBERE “Adobe PostScript TEHER X HAENAE (kA< 4.3) 7 o W
RiZKAREFIRE “FAIL” , W PPD XHHHHIRIEETE, AJRESBEXNRR. MR
cupstestppd iRENEF R, MRFE, WIEFTENNGISEHESIRMESIEN PPD X1,

24.8.3 MIBITENNLIERE

P4 R

RHATEMN BEEZEITT BN HFWXBRY, RZITEMNECE NAHITENN, WNSRITENH
A AT, MEESMEE X

1£2Z TCP/IP R4

TCP/IP L& HN 2 #RARMT 420 m] LUE & T1E,

EziE Lpd

366

FERUTIRSMAEE IS HOST E89 pd (im0 515) 3L TCP &EE:
> netcat -z HOST 515 && echo ok || echo failed

WMRAEEREILS Lpd BNEREE, N Lpd AJgE R T EohRE T B REFTE B ALK il 2,
RN Lpd o FEPRSH B ENIEZEIG, FL root BT THS, UES
T2 HOST _k QUEUE BOIRSIRES :

# echo -e "\004queue" \
| netcat -w 2 -p 722 HOST 515

9N3R lpd RNz, NERBERETERSHAEFERAMLR, NR Lpd akz, fd
NN iZ BRI ATE queue B host ERBEHITITEN, MNREREUEIZEMII 24,1 “RE
Lpd BVEEIREE" FREgMmL, Nje@Emizi2 Lpd 51,

f5124.1: XH8 lpd WEEIRED

lpd: your host does not have line printer access
lpd: queue does not exist

printer: spooling disabled

printer: printing disabled
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12 &ixfz cupsd

CUPS M&gARS528 A1) LATE UDP i 631 £/ #&HEAY, BIAE 30 T #F—R. Eik, X
TaLA BT NANEREEEFES #& CUPS KRS8, HITILGR<ZA], SAMFLER
#t CUPS SF1F12F,

> netcat -u -1 -p 631 & PID=$! ; sleep 40 ; kill $PID

WNRT#E CUPS MKEARS 281F7E, MimHane| 24.2 “kE CUPS WMZ5ARS 23891 #7 FR
o

fl 24.2 : 3REH CUPS MEBARSBHI 15

ipp://192.168.2.202:631/printers/queue

YT HSTRAFMRERALS HOST i cupsd (80 631) 37 TCP EE:

> netcat -z HOST 631 && echo ok || echo failed

MRATEES cupsd Ei7iEE, NATEEE cupsd RO TFEMRE, HEFEERMEIR
o WRAERNA cupsd A FFKRESH B ENIEZEN, lpstat -h HOST -| -t =iR[E
HOST EPRBERTIRIRESIR S

TEMaLATAF MR HOST £EA QUEUE BEREZHBENEIEFRAMRNITEN L, TR
HENEARNS. ARERBE—TIEEH.

> echo -en "\r" \
| p -d queue -h HOST

M REFTENNEATENARSS 22t BMHITE R

367

BE, HEFTENIRS ST ENPETHERRNER R ELE S MTEMEL R &~ 4 a4,
XRITENRRS 21T BN FHNBRNEFSHN, BriHT@RLRENSE, Tl
B, BiRET TCP BT IEEIIITENRS 23T ENBVITENNIHTI UL, REGTITENARSS
ST ENAFNBRBRNIZER. B8WNE 2447 “WEITEINL o

X, FTENRRS 2T BENNFE U SMEUREEANZIE] (TCP/IP WM& SAHIITENNERE)
iR, EFEALLSE, EREMEITENRSSZITEN LM TCP RO, WMRITENNERE
EFTENARSZ 2t EANFH B EBE, BRI UEITENRS St B AN —ERBTEGE, £/
nmap {4 HE nmap SCREFREL TCP O, #1801, nmap IP-address AJRESRIR
[ETENRRSS 28T EMBI L T :
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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

It HIs H BT ATEIR O 9100 Ei@id TCP B FIEZEIFTENAR S 231 BN
BFTENNL Sk, BRINER T, nmap R4&Z7E /usr/share/nmap/nmap -
services ARSI NERIHO. EREMBEARENEO, 5EHAH< nmap -p
FROM PORT-TO PORT IP ADDRESS, BXFHEE, 152 nmap BIFAM T,
WA e

> echo -en "\rHello\r\f" | netcat -w 1 IP-address port
cat file | netcat -w 1 IP-address port

RF 5 R BiE A EIAE N AR O LUNH R & A ATE iZim 1 _E X TENHL#E# 1T FHk.

24.8.4 FIENMHAERBEFRZRRIERHER

MFHTENRSE, FTEMESTEARIAREE CUPS [RIRSeR EEWT (TENH) BOBUEMEIX. MR
ERWTEH—DRIER (B120, NRITENNITEAFTEMSE TFTENHIBvEREE) , WFTENRSR
AEXMUHEITER . SNRITENN T EFTEMSE THTEMNIRVERSE, 1EER— 1N EE G &I TENAY
PPD X 14,

24.8.5 ZERHIATY

INRAEEW A EEBIBEEZ REHGERW, MW CUPS 5% (5130 USB 8¢ socket) RIFTENZ
% (| cupsd) RE—THHIR. FBHRATRETFEIEREERENAFATTIINRITHRKS
RE. AFHREZHAIREEERESS, cupsd FEAENATIRIITEL, EHERT REERSG,
APEERYER cupsenable sy EHEATTEL
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24.8.6 CUPS % : MIFRFTENELL

SNR CUPS MRS 2B N R AE P mENTBEAY, HERPHEN L&EHAM
cupsd fFEFRTE, MEFiG cupsd M BEFZVITENES, HE el LIRSS
FH cupsd, HARSS2E LM cupsd IERITENES R, SRZAESER—MRNESS. Eit,
EPHEN LNESSSRSB[BLENES SRR, RATTEMEILEEEMSIAELZEE, L
FEEAEFPHEN LELSKEERPR, FERSHITEMELEH LIRSS cupsd [5, BRI
cupsd SFHTENELL AT A BT

EMIPRARSS 288 ERVFTEN(ELL, 5 Lpstat -h cups.example.com -o ZEMFF<RIAE
RSS2 EREILRS ., B RBRIZARS B ARTTRIZITENEL, BIERIGERIXENTEIN,. %
MT AR ERRENIEL S KMIPRARSS 28 LA TEN(EL:

> cancel -h cups.example.com QUEUE-JOBNUMBER

24.8.7 AIRIZAAFTEMEL FEIBE LS IR

NRIEFTENI B REFTENMN T RN, WITENMESIERBEBTIR, BRITHIHEN (B#T
ENM) f&, $TEDR4RS, UER cancel MBATIHERE RRY$TENESS,
SNRATENEALIREF, SHENSHTEMZEREIRHINEIR, TEWRT A ERLIEEIE, HS
FTENHRZKAEBHR, BEE XA, BRITUTIR:

1. ZFIEFTED, ISRFAE KM S TENN R ERE ST A AU T ENRZ. SHRERFTED
MEAE— A TEUH L RIFTENFRYIZ .

2. FTENRALATREMTERNTIG, RARBERELLXEFTENG, REAFKENE
F&. {£F Lpstat -o3 Lpstat -h cups.example.com -o KZEMFATIZEY
IFE$TEN, &M cancel QUEUE-JOBNUMBER 8§ cancel -h cups.example.com
QUEUE-JOBNUMBER MIB&$TENEL

3. EMEERHTENMEL MEATIRMIER, REHIERIEMLRMEFTEIN. & CUPS Fim#EiE
EENENENEAYETT, MRE, WFHEEL,

4, XAFTEMN—EBRIEILHEE, ARENRIKHFTFHITEI .
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24.8.8 i CUPS

fER LT EAIEME CUPS FRRYIA)

[

. £ /etc/cups/cupsd.conf i E LogLevel debug,

2. {£1k cupsd,

3. XPBg /var/log/cups/error log*, LURIEHEANBEEH.
4. FF45 cupsd.

5. EE SRRV,

6. 142 /var/log/cups/error log* HhAYH B LUHE M@ H,

2489 EZER

B X1E SUSE Linux Enterprise Desktop EHITITENEIEMNIFAE R, EE M openSUSE
SRR, WA hitps://en.opensuse.org/Portal:Printing 7, SUSE %13REE (https://
www.suse.com/support/ 2) IR T 3 F Z4FE R ARF S, AIEEZR S CUPS #E48
EXNE,
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25 EFARPRmE

SUSE Linux Enterprise Desktop 8% X.org fR$328. Wayland #1 GNOME €M@, &
ENBRATRERFNERRAFRRAERE.,

25.1 XWindow &%

X.org fRS2FE N X11 thiNNEL ERfRE. X @ETREH, sIUFEE—EN BRI

RREFETEESEAREAME (LAN REBW) EENS—NEN L.

TERZHIERT, XWindow RAARFEHITEREE. X BrhHAEISEISNEY,

Itb, xorg.conf B#FH. MNREMAFTEIEEBEXETREL X WITHA, EERLUE

&R /etc/X11/xorg. conf.d/ FHIERE SZ{ER LT,

SUSE Linux Enterprise Desktop 15 SP7 H& & Wayland, A X.org fREZBFMBEIERFE, &

FHAB A AR RRE,

L& xorg-docs HUBUERANM T £ X11, man 5 xorg.conf IBETHXFoHELE
(WMRFE) IRAFEHAEE. BX XL FALANESER, BFERZMENEDR: https://

WWW.X.0rg o

IXohIEFfIF xf86-video-* BB, fIdl xf86-video-ati, HXFMIIHIFMIHAET

XERGEHHRNRZIRNIERF. G180, NREER ati RepfERr, fEman 4 ati foJLlk

B XRUIRNIEFNEZER.

BXE=HIENEFHEEAITF /usr/share/doc/packages/<package_name> /1, fjl

i, x11-video-nvidiaGO3 WX IELZE N EE 2fG{iF /usr/share/doc/packages/

x11l-video-nvidiaGo4 i,

EARS 2 LR EWHEE xrdp, HEA RDP FF RN BT ZEREMNINHIEARSS 28,

25.2 LEMEEFR

Linux RBYFRA] D ARMAE:
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WES X EF (K
BEEAFRAMMBXEERANKRFERR, AL, SN FRESHTUBRAERAR/NTE
Mg, ERIUFRALEFE (HFR) Zal, FEERHRFRRERAIH (NK) . Lt
SEMAFEIME. FERR @ATFEP) aToeHEMmASE R NINERMR. it
MA@ FreeType FESEHL,
Linux FRYE B PostScript Type 1 #1 Type 2. TrueType & OpenType.

{1 E RS F (&
BE—TMNREFSIKITHNGEET, (IEFEREFERERIR, MBEIFEER, AM, 5
REFHMEL, (MEFATEERIRENER THTER. Altt, XEFEBEURE
HARNEF. TE, Linux ITHIERMAERUEFE, ERNKHEPHRFERXLEFE,
£ Linux T, EEXEERR (PCF) HFAALE S0 (BDF) B&F RIS,

XEFRINIE BTN S EAIRME

o EESEBENFHRT,

o REEMBILBERFE, KIIZWERBRITIRME,
RE—RREXEFHEX. BEALARABTERIEMNABRME, BNE—LRIAMETE
B3,
Linux FIRERAFHAEERARXREANLNELM. BERFHRBELRER FreeType (https://
www.freetype.org/) 7, ESEZIFNRTANFEFEERAMKCNMUEFTE. EFRIERE
ENRESH (TR EREFm) =5,
fEF FreeType BB NMEFRHEERN ZBZE Fontconfig (https://www.fontconfig.org/) 2 Fo

tCEEMBRRASGBEREFAEE. FAFEE Fontconfig iIREfG, EESHELE
Fontconfig BAIBIR .

Arabic. Han % Phags-Pa FHIAFIHIEE 2 OpenType BB UM EMESRHIHIX 44
(B Harfbuzz (https://harfbuzz.github.io/) # 3 Pango (https://www.pango.org/) @ #

7o

25.2.1 EBREERFE

ERFRFLTETHPLEFHRAM, BETT rpm = fe-list <, MM e SH A N ERM
FHENER, BEUESERASMNAFEETRMEEARRNG I,

372 ERREMNFA | SLED 15 SP7


https://www.freetype.org/
https://www.freetype.org/
https://www.fontconfig.org/
https://harfbuzz.github.io/
https://www.pango.org/

rpm

R rpm BB RS LR T LSS TR

> rpm -qgqa '*fonts*'

BT FHRURGERNIZRELETAR. T2, wLaEREIRER, 90 fonts-
config (ERIRZFE, BARBEEFE) .

fc-list
A fc-list AREHLFEHATIFTLIAR. RAELHETEHRPEEELEXLEFHRR
RN -

> fc-list ':' family

© & #% fe-list
@n< fc-list 2 Fontconfig EERYEIEEF2RF. M Fontconfig (EHatIithin, MERY
%17) PIUETHTFZEBENERS. BXFMER, BSMman 1 fc-list,

25.2.2 EBEEFHRK

MR T REREFHRRTINING, EEMAGS ftview (ft2demos BEE) KiAiA https://
fontinfo.opensuse.org/ 7, #IgA, ELL 14 SF 2R FreeMono F1&K, BRI TFIRER
ftview:

> ftview 14 /usr/share/fonts/truetype/FreeMono.ttf

MRFEFEZEE, 1FHIE https://fontinfo.opensuse.org/ 2 TAZIFNER (FRM. I,
AMEE) FES,

25.2.3 BBHFE

BEREE T EMENNERWMMEE, BER fc-match &<,
plan, MREHRABSEREFTE, fc-match ZREIXMAR. FERTIFEFR:
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> fc-match 'Liberation Serif!
LiberationSerif-Regular.ttf: "Liberation Serif" "Regular"

MNRFIRFAREENRA LAREE, Fontconfig WILESMNIGSER, HERILIIRIBEMTE]
B, XERERS —MFEREN T EERHFE,

> fc-match 'Foo Family'
DejaVuSans.ttf: "DejaVu Sans" "Book"

Fontconfig Z#5l%: AR — 1T RIBMERENBR. BREITME—MREENGF, F)
9 “sans-serif” . “serif” M “monospace” . XLH| B OUIHLIFHNARTIZIR, BEERRYIRA
MR ERIZ B HIRER:

> 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"

ZRFIERRGMR, EARNIRLENFEME.

Q iEE: #RiE fontconfig MREHIHBINE N
Fontconfig BRIRIERMIERKIREISZMAMIIERRY (MIREVLZET IR
F) o “PEMAE” 1R3E Fontconfig IAEBIEAR AN B P EIER M Fontconfig IR &M
Eo

25.2.4 TEFIK
REFFAN S EEBEUT/UM:

1. B *.ttf g *. ot f EFX AU FHLEIENEN— N FEE R, IRERFEA
FEANRSG, BERINEERR /usr/share/fonts, MNRELEFEFERTP, #EH
~/.config/fonts,
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MRFBEAITERR, Fontconfig AFEIRZEHMBE R, FH <dir>THEEH
Fontconfig FRABE R, BXMT, BEBME 252527 “FNTH#E fontconfig XML” &

2. f£F zypper TRFHR, AEFARSEINHEREM, FEHITE SUSE R ABHHEERE
M17N:fonts (https://download.opensuse.org/repositories/M17N:/fonts/) # &1ERE
o IBERAU TS SREFERIZIENTIRP, Fa0, EJ SUSE Linux Enterprise
Desktop 15 SP7 A NfETEREE, EEAU TR

> sudo zypper ar

https://download.opensuse.org/repositories/M17N:/fonts/SLE 15/

BEZEH FONT FAMILY NAME, EERALUT®HS:

> zypper se 'FONT FAMILY NAME*fonts'

25.2.5 ECEFIRRIGNY

RIFEREAENFSHAR, ERAEBHILSANBS. FlN, NENERBOYPWER—ARN
100dpi, XFHEEAKN, FHEESHEEEE,

BIMEERTARBBROYR, FIITEREES REFR) « il (EaMK) HFGEERE
F (E—THFERIMRIEE=(R) , XEFZEAERFHRRERAMRo
B Fontconfig, FIRMASMFMERERE L, WAN—AFRERERE X,

25.2.5.1 & sysconfig BBEFIK

SUSE Linux Enterprise Desktop 7E Fontconfig FIRfET— sysconfig B, EZA#HITFHE
RE, XR— M FENEFR. EERINGE, BHREECEX M /etc/sysconfig/fonts-
config (ZLfEM YaST sysconfig #iR) . B2 /G, 1T fonts-config,

> sudo /usr/sbin/fonts-config

ERMZNAREFUETRY. BFIEUTER:
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o —LEWRIEFAEEERE, I8, Firefox RARBIEHIEE Fontconfig BtE, FolEED
EMMBNRE A EHEERENNFERE,

°c BRREQRENEMRIZEZE, RASB0AA fonts-config filAx (WIRIAMA, M
KAFHERHEEHEIR) o

o M fonts-config M<{TIEM A LIERERSE sysconfig TR, BXIFMER, B
N fonts-config --help,

BJLA sysconfig BEALIER, S man 1 fonts-config g YaST sysconfig IE3RAVES
BT, UTR—ETERA:

EREENER
B] LU
FORCE HINTSTYLE, FORCE AUTOHINT, FORCE BW. FORCE BW MONOSPACE.
USE_EMBEDDED BITMAPS #1 EMBEDDED BITMAP LANGAGES

B A R EEmSIR
1
PREFER_SANS_FAMILIES. PREFER SERIF_FAMILIES. PREFER_MONO_FAMILIES
1 SEARCH_METRIC_COMPATIBLE

TERNTIREHRT —LEET, BN “SEHT FE (WhERS) 3 ‘2% 6T

B HIRF 2T

IEFE
@ PREFER_* FAMILIES ZFEigEEERMETFE, BRBEHBIROICEAXLET
8, FEE, XEFRERNERLER, FHITTELE, HEUBFEIRE/\MFES, &
FEER

SEARCH METRIC COMPATIBLE="no"

KEBE TR RA MR RTIR IR,

ERANROBIAIERFE
ERIKHREENAERFARSUBRF RN ETREEREMN, RNXARGFIERLER
M. EFEREIEARIANTFA, 9 Liberation &Y, BEIRNE, RAPEIHEARIEN
FHRHARE. KB TEHNEZER]RBHIRALGE:
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FORCE_BW="yes"

ERAERABNFRFE
XRERATHERBEANAIVERFRFE, SN, BEAMINLE:
FORCE_BW_MONOSPACE="yes"

RRiINgE
BRFTE FAECHIREL. 23BARANFARBETFIi0MER (BCl) BR, HR

FiAREY BopffiRds (hintstyle=hintslight) 85, ILFRAEHEXAY sysconfig B&E
FRERINRE,

CFF F{&
LA CFF R IUEAF K, FreeType2 AT HRIMHERE, ZRFALIZBAILEIAR
TrueType FIAEBMT, 753ZER PREFER_* FAMILIES ;RfAIZIRX—TFo BILAER LA
BFrESEREM:

SEARCH METRIC COMPATIBLE="no"
RRENERIAEET hintstyle=hintslight EHA, ERIAZEER:
SEARCH METRIC COMPATIBLE="no"

T HEzHRRE
B3 FAEERUAN TR, tWElLUER FreeType2 B IHIAZR. XAIGERSHFELE
Fi, BNESTEEEM. WHEER, K& TENEEAUEIIhEE:

FORCE AUTOHINTER="yes"

f#H FORCE_HINTSTYLE mIi=HlR1EL% 5o

25.2.5.2 RANT# fontconfig XML

Fontconfig WECEM XA BIRICIES (XML), TEN/IMRHFAERESE, REEEM
R, AHNEMBEREIEman 5 fonts-conf 5 /etc/fonts/conf.d/ FikE),

B0y Fontconfig BBEX 2 /etc/fonts/fonts. conf, ENAMIEREIERE /etc/
fonts/conf.d/ B, EEHEX Fontconfig, AITEMMIBBNENER:
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FONTCONFIG Be& 32t

1. ZFABENEMN: FHiEXH /etc/fonts/local.conf (BHABRT, ZXHEEE—
Z=H) fontconfig t&H)

2. APYSERIERR: 4miEXfF ~/ . config/fontconfig/fonts.conf, & Fontconfig
BENHETF ~/.config/fontconfig/conf.d/ HRH,

APHENERRBESTARAFTEELE.

Q *E: FENBEFEEXH
Xt~/ . fonts.conf iR NEFA, TNBEfEM. EH ~/ . config/
fontconfig/fonts.conf,

SMEEXHEFER— fontconfig T, Eitt, SAFEHISHFNIITRIR:

<?xml version="1.0"7>
<!DOCTYPE fontconfig SYSTEM "fonts.dtd">
<fontconfig>
<!-- Insert your changes here -->

</fontconfig>

NREFIABRABA, BEA dir TERENER:

<dir>/usr/share/fonts2</dir>

Fontconfig ZRLBYAHL LR F A,
A TER Fontconfig ARBERRILUERFMHEREE (BBGI25.1 “BEEREL" ) @
fl25.1 : FEEEREE

<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>

FIRNEEEEAT LN, Fla0, <test> mHRAIMAFAERY] MIZBFIFFIR) « FiKiE
BB, BEE. FERALUKLEM, NRTE2AERA <test>, Fif <edit> tREINATFEINF

® (REHR .
125.2 : JIBHFRTIE BRI
LI

<alias>
<family>Alegreya SC</family>
<default>
<family>serif</family>
</default>

</alias>

FRm 2

<alias>
<family>serif</family>
<prefer>
<family>Droid Serif</family>
</prefer>

</alias>

Fm 3

<alias>

<family>serif</family>
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<accept>
<family>STIXGeneral</family>
</accept>

</alias>

{51252 “FIEHAIZIRERTT ARRNSIZ—MHIE T RARBIRTIFIR (PFL). 1RiE
TTENARE, HITEHRIFRARE:

#1001 hpy <default>
IEFNETE PFL RKEARII—1 serif &5IZFR,

#101 2 thpy <prefer>
D% PFL H727E Alegreya SC, LFINIFESTE PFL FRE— serif ZgiAm “Droid
Serif” o

#1013 thpYy <accept>
M ESTE PFL RE—1{ serif RIIZFRZIBAN “STIXGeneral” F#&FIZFR,

WNRRHXEE 7 B AI0 1 - #0000 2 - #0013 BIRFr R & #Esk, HAFIEXR “Alegreya SC” B, &
FERWF 25.1 BT fontconfig MINIARL PFL” SFRREIE PFL,

#+25.1: EF FONTCONFIG ¥iM%ERE PFL

[ ARy PFL

BEXR Alegreya SC

1 Alegreya SC. serif

o 2 Alegreya SC. Droid Serif, serif

o 3 Alegreya SC. Droid Serif, serif, STIXGeneral

f Fontconfig NEEH, RIIBMAGRESMEL, TN, KNEHEHMIER. Fontconfig
SRERALLYFRETHNRT, WREET “Alegreya SC” , Fontconfig B=iREIE. 40
Bk, LA, “Droid Serif” , LULSSHE

B/ D MR Fontconfig ABBEIRIIRFE AL LK, Fontconfig AIRERIREIRRERLER,

K 25.2 “BFEXTIRFEH fontconfig MMIAERL PFL FUZER” RFRIR,
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£25.2 . EFEMTIRFR FONTCONFIG N4 FY PFL pY4E

[[1=3 ZiHiRY PFL

AR Alegreya SC

2 Alegreya SC

3 Alegreya SC

1 Alegreya SC, serif

Q & BAEX

RiE
HITHERIBYIER.

PFL &% serif, RER
ER GNP

PFL g% serif, RENR
EHEPSES

PFL h7£7f Alegreya SC,
HITER

¥ <default> IR MALLAR P RFIRNESI WNRKLE) . WZGIFR
i, <default> NiZz—=R M T4 <prefer>Fl <accept> 5%,

<default> DERPRTFEAFIRZ serif. sans-serif #1 monospace, BXEZTH, &
£ /usr/share/fontconfig/conf.avail/30-metric-aliases.conf,

51253 “FIZARAT|ZFEHRTT” EYLLT Fontconfig RBBEE = BIEE— serif 4, Rl

—MFERELE, HAFHNSIRTABEREMRT.

f5125.3 : AMBMARTIBZFREIRI

<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>

LIcehi% <accept> FIZHMINFHRTE. MM, FTLUFEREmR <prefer> 58,
5 25.4 “FURAMARFIZIREZMIT FRTH 25.2 “FIBFMARFIBZFRERIT

f5125.4 : HIBRFFRTIRFRE I

382

Fn

g

4

<alias>
<family>serif</family>
<accept>
<family>Liberation Serif</family>
</accept>
</alias>

I 5

<alias>

<family>serif</family>
<prefer>

<family>DejaVu Serif</family>
</prefer>
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</alias>

51254 “FIZAAFIZIERTT Y REERSE TS PFLZWK:

£ 25.3 . EF FONTCONFIG R4 FE PFL B94E

12 F08Y PFL

1EXK Alegreya SC

o 1 Alegreya SC, serif

FR0 2 Alegreya SC, Droid Serif, serif

o 3 Alegreya SC. Droid Serif, serif, STIXGeneral

FR0 4 Alegreya SC,Droid Serif,serif,Liberation Serif,
STIXGeneral

R 5 Alegreya SC,Droid Serif,DejaVu Serif,serif,

Liberation Serif, STIXGeneral

Q iE: rABEY

° NRE—MBEABMEFES N <accept>EHH, NREAMHER “£37 .
WERIEE, ERIRASTENRER, FEERF (/etc/fonts/conf.d/*-
user.conf) ZJ5fEHH <accept>,

o IRE—TRBAZMFES N <prefer B8, NREDTEIER “E3° . W8
AJgE, ERYCCEEES, FEERFZAEA <prefer>,

o W5EEEARE, 81 <prefer>EBRESE S <accept> BB, MREE
RARFLERFP AR <prefer>, BEAFEMER <accept>, BAMIZER
S eEECERER <prefer>, 5—FmE, RABFBEEEESER <prefer>,
XMHCERZA R EEAARFER, BITEBIIERFSCENEERER

<prefer> B,
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25.3 EATEE RN GNOME EcE

25.3.1 dconf &%

GNOME SEMEE 2 dconf BEER, dconf BRIRBEREMLIEEES EME, it
BREHRENNEE, HuLRAEERAMERAPIRERIAMEETE, dconf BRXT
GNOME 2 89 gconf &4,

fFF dconf-editor EIER. B F REEE dconf &I, A dconf Ali@EE ap S 1TiHIAIAN
& ERBD B %I,

GNOME Tweaks TRIES FERANAFRRAE, HPEEFETIHE GNOME BEENHMEE
%, M GNOME N FREFREHTHmTITHER gnome - tweak-tool AIE5hiz T,

25.3.2 RYUCCERAEE

€/ dconf ELESEEITE /etc/dconf/db/ BRFIEE, HAEHE GDM WECE XA
B RE 5 E RV ED B 1510,

FHATU TEASIEZG)E BN B RSSTENE S

1. 7£ /etc/dconf/db/ helELL .d EEMNFTE R, LERTESETEHENEEIEN

XA, ELFIF, CIRBEEUTRBNXY /etc/dconf/db/network.d/00-
proxy:

# This is a comment
[system/proxy/http]
host='10.0.0.1"
enabled=true

2. BHBVECEIE< D177 deonf EEREEAR T

> sudo dconf update

3. B /etc/dconf/profile/user X4, LUGH network BBEE#UREERINZEZRIABF
BREXMH, REMMIUTAHEA:
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system-db:network

X4 /etc/dconf/profile/user 2 GNOME MBIAECE XX, HMEEXErI7EIFE
255 DCONF_PROFILE F%E X,

4, Ak BYERANARIEECE, BB /etc/dconf/db/network/locks/
proxy, ARRKEBETREERNXBFH—ITARINELSMH:

/system/proxy/http/host

/system/proxy/http/enabled

TR LAERER. dconf-editor QB2 —MNHFPMEEEXY, SAGMER dconf dump /5
HFAMEEEERD, Z/EErREERNFETEBEEXGF,
https://wiki.gnome.org/Projects/dconf/SystemAdministrators # iRt T £BEEAIEMIR
B,

25.3.3 7£ Wayland EEIEF 5

gNRETE Wayland £i51T GNOME £E, Bit&OHAHS, 2GR gTile GNOME #
Bo glile A EIRIERIRCERNMB L REMATIE D, H1M, ERILUBNIM i, FeilH
p3172%, SRHENEEXE.

25.3.3.1 R gTile

O ==
EFEF gTile GNOME ¥R, BFEEI=TT GNOME KEHZERM4E chrome-gnome-
shell (G&FF SLED 15SP4 &E1{fhRkRZ4) = gnome-browser-connector (GEAF

SLED 15 SP5 XEEhRZA) o

1. ERNEESAIE gTile ¥ BMTT https://extensions.gnome.org/extension/28/gtile/ 21,
MREEINEXRBRDNEEZT EBNES, TR ZEEE, AGIKE Web Y2889t E%R
HEHZF GNOME Shell ¥ .
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To control GNOME Shell extensions using this site you must install GNOME Shell integration that consists of two parts: browser extension and native host messaging

application.
= Click here to install browser extension. See wiki page for native host connector installation instructions.

Tile windows on a grid.

Download Shellversion... v

25.1 . H%E/D GNOME SHELL ¥ BiyES

2. 7£ Web Y528 %3 GNOME Shell 7 Bfa, B=7E glile MiA LAFE—1
OFF (X) #&H, ERUE glile ¥ B, BRI EIE N ON () -

Installed extensions

REVAS T HERR BRI AP v6, SUFRAILF IR HIEIRSE, REREATHE AP #9HEHF. 5% doc ion EEIHER,

Tile windows on a grid.

Extension Homepage https://github.com/gTile/gTile

Download Shell version. v

25.2 : FiER) GNOME GTILEH B

3. GNOME E#RAMIA GNOME B SR gTile FHEEFR. ERILUERERECE gTile &0
o

25.3 . GTILE H&£EF

25.3.3.2 fEAgTilei &
312 25.1 : HFIEO
1. EHaIRENEOITH gTile, 15#& Meta — Enter

2. BIREFEOHBLY, BRENEVERF R,
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3. ERHE Autotile Main window sizes (B FH#HEROKR/N) REBIFHEQ, 8%
Mo, FINERT, EEXiE v B, SEE0SE—FFS, MEEMENZE
S—HEBPTHEN—. ERAUEER v BESMETLEEIFR, XFRILIIaLLL
— P EEOSERAXE, 1HVREOSERXE,

4, ERIEMEDBZIRSNTENX FHFYIF, BEALRRE.
ERASIENNE O SBT3ERER, BEMA shift MAEMERE,

5. EREOEEESEOAMKENIAS, BK arl-At-s

6. Exil glile &M, 1B Esc ,

i31225.2 . S4ERE

1. BITF gTile &8, EBTUTE<: gnome-extensions-app,
2. #%3% glile, ARFETE Settings (&) o

3. EXTGHIAEHRE, PIREMEREBEOHFEIH,
BXNEEE gTile M BIEZIFMESR, FSN https://github.com/gTile/gTile 2,

2534 BEZEER

BXBEMER, BB https://help.gnome.org/admin/ 7,

25.4 {£H SUSE Prime 7£ Intel GPU #1 NVIDIA
Optimus GPU Z [g]t]]i

SUSE Prime 2—®FAFT7ERE Intel EIfi220 1228 (GPU) F1.2HE NVIDIA “BI#RER,” Optimus
FARBI NVIDIA GPU Zjalt#tRI T B, Optimus et T —FMul7E1RE, Intel GPU F13H3Z NVIDIA
GPU Z[BIEMHREINE. TREDBER TR URESEEITEICABRMIZIT: £ Intel
GPU AJ&H, f§f NVIDIA GPU Az #F 3D M AER.

SUSE Prime F#R$7E SUSE Linux Enterprise 15 SP7 89 SUSE Linux Enterprise Workstation
Extension &,
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SUSE Prime REETEIRTT X11 (MA2 Wayland) MNERELK LT 1E, MREMWRFAIETIT
Wayland, TG HEZER, HekEl X11 A8efER SUSE Prime (BB 25.4.1 1 “foks
") o

25.4.1 oRFMH

B e — 1 BB A E S TER NVIDIA Optimus GPU, #HB1i% GPU f#H/ SUSE Linux
Enterprise 15 SP7 B &M NVIDIA R&piERr (IBBNE 25.4.3 7“8 NVIDIA JREhiz
F7) 5 UR—MRE Intel GPU, H1771%% NVIDIA Optimus BY4XIATI#E T & Bumblebee,
/etc/X11l/xorg.conf.d BEEHAREETETE /etc/X11l/xorg.conf X4, WARBEFITEEE
% ServerLayout. Device 8 Screen 35 BIECE &,

SUSE Prime &R T X11. &M loginctl S EFLHNRLZER X11 122 Wayland:

> loginctl
SESSION UID USER SEAT TTY
2 1000 tux seat0

> loginctl show-session 2|grep Type

Type=x11

MRS RFFER Wayland, 154w3E /etc/gdm/custom. conf HEUHEERF
WaylandEnable=false HZMH, AFGES|S,

25.4.2 ZTEFMEFEH SUSE Prime

TR NVIDIA ERNEREHIEE TR WREH, BENE 25437 "2 NVIDIA &)
F o

ZiE suse-prime F4-£1:
> sudo zypper install suse-prime
Z1)#k GPU, BIEITUTEHLZ—, AEIHEHERER

> sudo prime-select intel

> sudo prime-select intel2
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> sudo prime-select nvidia

SN2 modesetting IXEHIEFF, i%ﬁﬁ% intel I¥=p#2RF, intel2 AT xf86-video-
intel BEhRFMRSE, ERILUEE LEMIEZTT inxi RREULER
> 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)
Resolution: 1920x1080@60.00hz

OpenGL: renderer: Mesa DRI Intel Haswell Desktop version: 4.5 Mesa
18.2.8

BN GPU HEiA FIEEIRE?

> sudo /usr/sbin/prime-select get-current

Driver configured: intel

25.4.3 % NVIDIA IRTHiES
WNREBEFEEIRF NVIDIA RLUET SREFEABNIREER, 1BETUTm<:

> /sbin/lspci | grep VGA

REBLU T BER Zypper REIRSITEF,
HII ] R IRBhFE PR R 0 -

> sudo zypper se nvidia

SRIENIEBI NVIDIA B ERERENTER:

> sudo zypper se packagename
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26 {£F FUSE ipRIXH &%t

FUSE 2B ZERMI RS (file system in userspace) WS, X&RRET
PO RAERIENA R EEEMNESR, 8%, RF root AR A EERITILE
%, FUSE BB R2— 1 WIiZIER, & FUSE SiEHESERERET BEINEE, JLFH
HRIFIE X MRS, iR 2 SSH &, 1S0 &,

26.1 FcE& FUSE

FELRE fuse M B BEfERA FUSE, RIBBREANXGRSE, ERE(FNRIINMGEIRHERN
LEpIIEGEESS

—MRiM=s, BELHEE FUSE, BRENEIE—NEHAIEEIHRNER. fIg0, FIUCIZER
~/mounts HEEFBAFRXHRFENNMEFE Ro

26.2 HEHZHFNTFS 75X

NTFS (FREANXHFRS) = Windows BRIAX GRS, E—RIBERT, HTFIEENARE
FE(EFASMER FUSE PedEEE NTFS $Rig%, FHLE XA Windows 73 XIEEHIIEFEZE root 45
. RBEBZRZE SUSE Linux Enterprise Workstation Extension B9 SUSE Linux Enterprise
Server # SUSE Linux Enterprise Desktop S235#£% NTFS X,

1. $liK root AR, AELERME ntfs-3g, SUSE Linux Enterprise Workstation
Extension FRi{H 7%,

2. SIB— " EFHEHANER, H90~/mounts/windows,

3. FEFRER Windows X, A YaST HEhH XIEFEREEW LS XET
Windows, BERBERERRNS. &, YA root BFFHHNIT /sbin/fdisk -1,
XA R HPFS/NTFS B9 X,

4, DUSESEIEH DX, FERAEMA Windows 93 X & 5fF DEVICE:

> ntfs-3g /dev/DEVICE MOUNT POINT
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BEHERFEDR FMER Windows 91X, iEEBil -0 ro:
> ntfs-3g /dev/DEVICE MOUNT POINT -0 ro
ntfs-3g <SERYFIAF (UID) F14H (GID) HEHATIESE. NREANHMAFIEEEAN

PR, 15fEMA#< id USER FREX UID # GID BRI, ®&EH:
uid=1000(tux) gid=100(users) groups=100(users),16(dialout),33(video)

# id tux
ntfs-3g /dev/DEVICE MOUNT POINT -o uid=1000,9gid=100

EFMAPEHRHEMIEI,

EEEZE)E, 15517 fusermount -u MOUNT POINT,

AY

26.3 EZER

BXEMER, BB FUSE M https://github.com/libfuse/libfuse 714
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27T REZITWIZRZS

SUSE Linux Enterprise Desktop Z3FZ NN AEHHITLE, REFE - NRIZ
B, FBEmeIE—15IRWMA— initrd, EItXEEMHF—TFohicE, E5/Fit
BYEY, FARMBYAZE BIEMMENS | S5,

fEALLINEE, EaIURENHXARERH, AN, FRELEEBEIREELDIIERET—
Nz, WITLLIRIERY, BAEGREH TR (HIU0 YaST BANEMKEF/NER) ,
MM %8B ERFTRIEE,

EE: FENF]

FAR, NREBREBITHEENARIE=FA%, WKEMBHNZFINF, XX
¥ SUSE Linux Enterprise Desktop FEMfBYAtZ, LK@ SUSE Linux Enterprise
Desktop B /A EFMRERHENAZ,

©) =R KESISNHEFRERZ
BNEREHEMAZERELENS I SMEEFEE, IREEAENIIASIST. BXE
ZER, EENE 183 T “fEMA YaST ECESISMERERE"

27.1 BRMECE BRI

£ SUSE Linux Enterprise Server 12 MIEShRAF, RARINZRHLERHFENZ M RE (%
MAZR) » EXIELOEE, BRI TARgrss:

1. Bl root B3 ERPRIERREERS T /etc/zypp/zypp. conf,

2. EFHE L tiversion, MRNFEZHIIBENARIEOEABIRE, LT
REZ b

multiversion = provides:multiversion(kernel)
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3. MIRBNAVHENZEE BB ZRASZHT, 15/ /etc/zypp/zypp. conf FRRY
multiversion EWUARINE S 2RV RLRFRTIR, Fl40:

multiversion = kernel-default, kernel-default-base, kernel-source

4. {RTFFRMHEYEDL.

L5 NIZIRRRFE (KMP)
WIRAEHEOIARELE T BRESREIABHAKER (WRERREE) o W
BB R R M X RO NEERIES, ENRS L RBNBNRINEBRR
HaBEx,

27.1.1 BoilERRERIINZ

NREEENAEBAZRAZIFNIAEZ, 5ISKBRRMETFLF. BT /boot FKH

TEBEEAR, Eit, EeIseRBE /boot EHAYRLR, A LAGERA YaST 8¢ Zypper Fahllfk
RIEABIRZARE (WTFXFR) , WATLOE Libzypp BB N BsiflifF A B ERARNIN%Z. ik
B T ARBRERZo

1. Bl root B {ERMMENRIESZFTF /etc/zypp/zypp. cont,

2. BRFAFE multiversion. kernels, FEIEUHERZITHREVELIIEDT, ETRS
ERBEEUT™ERNES DRTIR:

5.3.18-53.3: REABEERESHNZ
latest: FREABESHRASHIAZ
latest-N: fREMZASHHESE N {URIRZ
running: fREEFEEITHNZ

oldest: REABHRMRASHAZ (¥ SUSE Linux Enterprise Desktop FEMIEIA
%)

oldest+N: {REEhRZANSHHEEIERE N IIBINZ
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AT R—Erfl

multiversion.kernels = latest, running
RERHNZ AR ETIERIEITIIRNZ. XS TABRAZRAIIE, 2, IHR
REET—RESISEAERN, MARELRERILEIER.

multiversion.kernels = latest, latest-1, running
REBEMNFAIAZ, UREHRIETEEITHRZ,

multiversion.kernels = latest,running,5.3.18-53.3
REASMBNZ. HRIEEEITRIAZ, MUKk 5.3.18-53.3,

O =7 RLEEETHRE
PRAEEERNESHRINIZE, BNBLRRIZATIEH running,
MRAMREETEE TR, RATENMHRZBNSBEERPR. MXEKE ETET
NAZBPFIERRE MR, HFETEBMNE,
MREREAFREETETHA%, WERZARGRANIIANESS, URER
KER,

27.1.2 Af: EESISEMERIERZ

CRBHRRERAERINBHFNIZES | S 257 HIBRIERZ,
B4 /etc/zypp/zypp.conf RS TFE—1T:

multiversion.kernels = latest, running

LENSHENRAGERESMARZUREEETHRZ FHREREFR) .

27.1.3 A RERIBWZIENEE

ERBRE—NHSIAZRE, UEE—IHZT &R W
MREFEFEARZHETUIR, WXFEHFTETIER. MREMTHE (B0, EE9HEN
Tee51R) , EBNRAIEA—IT S EMERBRZRE,
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&g /etc/zypp/zypp.conf M FE—1T:

multiversion.kernels = latest,latest-1,latest-2, running

REMNIZZE, HEESISRAN, RARFRE=1NIZ: HaR% (BBEH
latest, running) UNERRIHRE (BEEHN latest-140 latest-2) ,

27.1.4 R RERERNIZhRE

BERTERRAENNRERNANZRS, BE, EEERFECHAZRE, HEERHEK
RO RE X AR,

B /etc/zypp/zypp.conf HTFTE—1T:

multiversion.kernels = latest,5.3.18-53.3,running

ZEMNIZZE, HEBESISRSAN, RABREMINZ: FHNAEEETHARAZ (BBER
latest,running) , BEEZMNARZ (BB N S5.3.18-53.3)

27.2 EH YaST &&E/ERZ 1AM
BT YaST REEM ARSI

1. BhYaST, AE@EINT > DB TR EEE.

2. EEAOED R0 > ZIRAIAE, UFIHREBRMES MRAERFIEIRA .

IR
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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 [ 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

B 27.1: YAST M+ EER: SRINE

3. EREPERBENERE— M REEHITFEMRAED R,

4, BELERITRME, BRHEFTUNERE, FEEPIFICRTEEZFENNAVIRAEHE
23
B X, XRREEREERIZIE,

5. BHESHRRE,

27.3 f£R Zypper &&=/ EBFZ T HNIZARZS

AILAER zypper £ESHERZSIARIZ:

1. {EF&< zypper se -s 'kernel*' B RFFEATARNZIREFENTIR:

Module-Basesysteml5-SP6-Pool

BEXEFENERENNMGE (FEAREPRC) , BRHECEUNEIEE, HEIHN

/

17

I

S | Name | Type | Version | Arch | Repository

B e R B R

o e e el

i+ | kernel-default | package | 6.4.0-150600.9.2 | x86_64 | SLE-
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| kernel-default-base
Module-Basesysteml5-SP6-Pool

| kernel-default-devel
Module-Basesysteml5-SP6-Pool

| kernel-devel
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-all
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-amdgpu
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-athlOk
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-athllk
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-athl2k
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-atheros
Module-Basesysteml5-SP6-Pool

i | kernel-firmware-bluetooth

Module-Basesysteml5-SP6-Pool
i | kernel-firmware-bnx2
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-brcm
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-chelsio
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-dpaa2
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-i915
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-intel
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-iwlwifi
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-liquidio
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-marvell
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-media
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-mediatek
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-mellanox
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-mwifiex
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-network
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-nfp
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-nvidia
Module-Basesysteml5-SP6-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

6.4.0-150600.9.2.150600.10.40 |

6.4.0-150600.9.2

6.4.0-150600.9.2

20240201-150600.1.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

20240201-150600.

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

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-

SLE-
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| kernel-firmware-nvidia-gsp-G06 | package | 525.116.04-150500.1.1 | x86 64 | SLE-
Module-Basesysteml5-SP6-Pool

| kernel-firmware-nvidia-gspx-G06 | package | 550.54.14-150600.1.1 | x86 64 | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-platform | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-prestera | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-qcom | package | 202460201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-qlogic | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-radeon | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-realtek | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-serial | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-sound | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-ti | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-ueagle | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool
i | kernel-firmware-usb-network | package | 20240201-150600.1.1 | noarch | SLE-
Module-Basesysteml5-SP6-Pool

| kernel-macros | package | 6.4.0-150600.9.2 | noarch | SLE-
Module-Basesysteml5-SP6-Pool

2. RREIEEHRTIATMRE:
> sudo zypper in kernel-default-6.4.0-150600.9.2
3. HIERNLEY, A%< zypper se -si ‘kernel*' BILIFIHMLENFIENZ, €A

zypper rmPACKAGENAME-VERSION v LAEBRIERE A1,
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28 EIERIZIER
B2 Linux BT 2001, EEIETARBRIINY R, SRR KT LUENSIPET, 33

REERR. MERAEMS, RZIERERIMEGRZES REEHREIZFMZEOMR NN
o Linux et T ETRATEERZIERNG L,

28.1 M Ismod 1 modinfo FI N RYIE SR

£ Lsmod ap X FIEE BRIMNE T HPLERIZIRR, Zan<BIMIH ATREIN FA7R:

> lsmod

Module Size Used by
snd_usb_audio 188416 2

snd _usbmidi lib 36864 1 snd usb audio
hid plantronics 16384 0O

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

HWHAR 2 =5. Module FIFHFAMNEEIRAIZTR, Size FIRREERIAN Used by
IR RE | RIRREARBIRHE R, LTI RAIEERTE,

EEEERBEARNIERVIFMES, 15EMA modinfo MODULE NAME 5%, HA

MODULE NAME JFFERZIERIIZFR, modinfo &SI FAF PATH BT EdhkE
&R /sbin BRT. XEKE, HEUEBERAF 51517 modinfo sa$hY, HIUEEZ i#
HIXHFRYTTRERRZ

> /sbin/modinfo kvm

filename: /lib/modules/6.4.0-150700.38-default/kernel/arch/x86/kvm/
kvm.ko.zst

license: GPL

author: Qumranet

suserelease: SLE15-SP7

srcversion: 9DACE73AC65F98D556DAD60O
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depends: irgbypass

supported: yes

retpoline: Y

intree: Y

name: kvm

vermagic: 6.4.0-150700.38-default SMP mod unload modversions

N 4 (=]
28.2 AN EPRAZIER
SBIRFTIA{EA Lnsmod 71 rmmod FIFMAZIRMZALR, BRIV nodprobe T ARMAIT
SEEIB(E, modprobe AASMERILS, BIEEMBHKHTISMZERFINRE S,
MBTISEEASH, B nodprobe HLRRIISENRIIR, LIUER root IRRIETT

modprobe:

> sudo modprobe acpi

BEBGAZRIR, BER -r S

> sudo modprobe -r acpi

28.2.1 5|FEENMERIZIRIR

EAT ORI R F RIS ISR, TRER systemd-modules-load.service BR557E3|
S EAMNEXEER, ERARKEER, 5% . conf SXHRME /etc/modules-
load.d/ BR. BNNREXHIEESERMERNET, Fin:

/etc/modules-load.d/rt2800usb.conf

LB X HH AN E SRR ZIR (190 rt2800usb) .

B EARRX MRS, ERIEEEFASEHAIaIMERZIER, NREFEERFE RN
HIZER, BB XXHHRNEl /etc/modprobe.d/ BR. ZXHHT BESAN

.conf, XHBHIFESUTHBAE: priority-modulename.conf, Fli0: 50-
thinkfan.conf, EEEXHFRHNEERIZEIREIRFIFS . ERILUER U TR <F
SR B ERNIZIERE IR ESHHECE X 4

400 AIIANZEBRAAZIEIR | SLED 15 SPT



> echo "options thinkpad acpi fan control=1" | sudo tee /etc/modprobe.d/
thinkfan.conf

Q x&: mEmiziEHR
HNEIEE AP TENERSEINEN, RASBINBARSHAXIRR, Alt, B0
EEFIFEIRAINE /etc/modules-1load.d/,

28.2.2 {£F modprobe FHZIERFINEZ E

BEITAZRRINERRZRE, 5IFHEEFCEIMAXRER, SERRERREAIESHAR
HILE BT MEIRES, HWINEE+DBE M. EHAfER insmod 8¢ modprobe TR FEHMNHT!
NBR B BHRZIRIR,

ERERIINEZR, BRIEEEUTHER /etc/modprobe.d/60-
blacklist-MODULE NAME.conf 3f4:

blacklist MODULE NAME

I root B7iz17 dracut ss<>ERGRY initrd B, ARESIRITEN O NAVE BN
A initrd BYRHFR, 3§ KERNELVERSION B HFziTRINZ) -

> 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

NRRBIGHZRARZARR, AI7E5|SFHEEREFIANERZ S, EXHLERN, BE5ISRE
BETEE £ B XiF, EIEAN—TAHEENRSISSHE)\FRIEE. HEITART:

linux /boot/vmlinuz...splash= silent quiet showopts
EZ TR EF I modprobe.blacklist=MODULE NAME #5<, f5la0:

linux /boot/vmlinuz...splash= silent quiet showopts modprobe.blacklist=nouveau
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¥ fFe T cerl -x LURBRIEERESIS.

Ei@id GRUB EENMNAIZIRRAKATINER R, BT HERIEN /etc/default/grub x4,
7£ GRUB_CMDLINE_LINUX #5470 modprobe.blacklist=MODULE NAME 3%&Ifl, PAIGiT
17 sudo grub2-mkconfig -o /boot/grub2/grub.cfg s<$HEERER,
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29 fEH udev HITEISAKISEEE

RAZJLF AT LRI ERIZTT R AR AR S, KRERSHNENR (TieANERERIRE)
FECROAFTE, mAMRIKRERFENHATEE, FERENAPFENEIILE
HFIBEREER, udev IRMLFREMIBRIKREITLEIFIRE T R XM UK /dev BRANGFS
%, udev MNRH—MIFINT TRIBANBIRZISEFAHRIENSGE, B, ErI U@
ERZIRECEIIZPHRITHEERA, KBENX udev RFRIEATN, HERTUEIRENIE
[ENERFASANEMEIEHTTIT(L,

29.1 /dev B

/dev BRPIISET RIEHINIENAZISENIERR. £ udev iy, /dev BRERMNZ
RIS BTRRISEEHEENNLEX . MRIKEMRFEF, NRFREIZET <o

/dev BRIABFREE RN XHRSATR, RASRXEHNSETMEXMS. FotlZz:E
BN EES | SN EEERAFREN, FH systemd-tmpfiles a] LASIEBIBLN LT /dev
BRY (CIeHEEZAZISENRSIE) NESXENE R, EEXHAUTF /usr/lib/
tmpfiles.d/ #1 /etc/tmpfiles.d/ ., BXRIFMELE, 158N systemd-tmpfiles(8)
FTL

29.2 MWiZ uevents 1 udev

WEILEERH sysTs XHERAFH,. WTFRZEGNEIFHFEMBKNILE, BeIE— I HE
ZgEBMHNER. e8aHEHRETREEENEME XS,

FRARMEMPRIEEEY, RZEB2%IX uevent K[ udev IBFIFEY, udev SFIFIEFBIRNS
BEENFH M /usr/1lib/udev/rules.d/*.rules #1 /etc/udev/rules.d/*. rules X
FRIFREFN, HEDHERREETHNEF. MRER. HOIHERT N, FIFERA
LAfEF udevadm control --reload sp<EMMEXLEMMNERNFFHHRT. HX udev |
MEEHEBEENEZAT, FEWE 29.6 7 “EH udev M MAZIZESFLIE"

FMEWREINE S ERIBEFAIR AN &E£i# 1T, XL LUE M BN EHIFERE. N
EREMEET RIBRIFERIF. AIIEREZT AN SEEREMNIEET REIEEBTH
2. MAZ netlink EtEF1EZNIREhIERF#Z L) uevents,
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29.3 WEpiEF. MRS E

IREHIARZEAREEF RN XN TFEMUNEIRIRE, ARSI ERDIERFZOR uevent
%32 udev SFPIEF ISR ZAIIRE LN, SLIRFTEIFARRIR ID KAFIRES, % ID
AIREAE AL s, XL ID HENEM~m ID MREMPIE T FRANELN. 8124
HE B FIXLE ID AR, ¥ MODALIAS, AZSRENEEESR, RIBZERER—
MODALIAS ID Fff&k, HIZFNBRSEMH—ELE. T USB BIF, WTFR:

MODALIAS=usb:v046DpCO3EA2000dc00dscO0dp00icO03iscO01ip02

SMREREFEHAR R UG ERNIRENEMFIBTIR. XIMTIRESTERZIER M

., 2R depmod 2IXEX ID 5k, HIEAIZREY /1ib/modules BRH A S FIRIAMFIBIRIR
Bl modules.alias, fERXFEMIMT, RIREMNEFINE M HE modprobe FEHY

Z{+HMA MODALIAS —i¥E %, WRIEA modprobe $MODALIAS, iFHAMIZIRERIZER!

B S5RRZ AV ZMELE, NRHEITERI, NNHIZER, FrEXEiEEYH udev BEp
&

29.4 5|FMYIRIKEIRE

udev SHFIZFIEITZHI, E3ISIRERRENEREEHHSER, BNGEXLEEHHE
MZEMU TR G RSH, SRR, ATIRMESRK, RRRET—1 uevent XF, %
XHALTF sysfs XFRFEMRENREERP. B3R add EAREXHE, ARRERKRIE
SIS EXMEREM. /sys BAE uevent XHMERBEIFIEMAMEEM, UBIEIE
BTN RARITIRERE,

fign, E51SEAEILIE USB BARRIRER RIS RZ YN, RAREHIZFEREN
AAA. SBERMNEHERHETENZREERAZIER, EXFFHERERNK
&, udev RERXHGRARIBEERNZBERFMEIRESEMN, XIF USB RINRENEHMEE
RistT. MECHEEHNIRXARRE LHREINZEIR, FILrTA81 USB BT.
TRAFPZER, KERBAFTIMIETRAAEARNREZEREHEENKR, EXMMER
T, ERBEERMNRLTEH Bz THRERNERERF.
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29.5 WIFIEFEEITH udev SFIPRER

2% udevadm monitor r] LI A FEMEMIREERZOEH LUK udev B4 HIZAIBTIE,

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/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0 (usb)

UDEV [1185238505.285573] add /devices/pcif000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0 (usb)

UEVENT[1185238505.298878] add /devices/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl® (input)

UDEV [1185238505.305026] add /devices/pcif000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl® (input)

UEVENT[1185238505.305442] add /devices/pcif000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl@/mouse2 (input)

UEVENT[1185238505.306440] add /devices/pcif000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl@/event4 (input)

UDEV [1185238505.325384] add /devices/pcif000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl@/eventd (input)

UDEV [1185238505.342257] add /devices/pcif000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl0/mouse2 (input)

UEVENT 1TETRRIZEL&@E1E netlink ZixMVEH, UDEVTERELR5EMR udev EHAIETE
o ITBYLURFD F i RR, UEVENT #] UDEV 2 jafgBtia] 2 udev QMBI ¢4HFRTE 22 A9EE],
&R udev SPHPERIERHITUSHEX N EEEITHNEHEL ILEHNETE, Hl, EED
KNEHLSBEFTURISEEHTN, BAPXKEHAIRABIT ERESHMEHEIHRIE
o

udevadm monitor --env B RFTEMEHEIFE:

ACTION=add
DEVPATH=/devices/pci0000:00/0000:00:1d.2/usb3/3-1/3-1:1.0/input/inputl0
SUBSYSTEM=1input

SEQNUM=1181

NAME="Logitech USB-PS/2 Optical Mouse"

PHYS="usb-0000:00:1d.2-1/input@"

UNIQ=""

EV=7
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KEY=70000 0 @ 0 O
REL=103
MODALIAS=input:b0003v046DpCO3Ee0110-€0,1,2,k110,111,112,r0,1,8,amlsfw

udev t¥FH B RIX4A syslog. ATFIEHIEHLEER LRI ALBENHARAZBEMEL
£ udev EEE {4 /etc/udev/udev.conf FIEE, BJLA{ER udevadm control --
log_priority=L EVEL/NUMBER ERIEFEETHFIFEFIBEM LR

29.6 fEA udev RN IMAZIZEFFLE

udev MNATUERIZAFNEEHEENEEHERNIZS L E sysTs BERIEELES, MAE
AUMMHREFIBEREMEE,. RASHEEHSEF /usr/lib/udev/rules.d/ (EBTFE
IANFEI) #0 /etc/udev/rules.d (RAEWENERE) PIRHERPFEFNHEITITA,

MU GEPNE—TELEE—MREN. ARMWEENE, TEEENEER, NRPAET
RS elNERE, NEALLERUNHFRFHERERSISENE, TEMANTLIEEILET
KRB AINERAZT RN SEHEESTEASHAIE—NONRERRF. NRET
FIUCECRYRIN, MMEREIAEETREREBIGE TR, udev FMITPIRME THEXIMNE

ENARSHELEE NS NEIENRIFAREE. UTREFMUREMET udev MNEERE
BNB, XERGIFMULEENE udev FRIAFENEE /usr/lib/udev/rules.d/50-udev-
default.rules,

{51 29.1 : udev FM:T{E

# 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"

# kernel firmware loader
SUBSYSTEM=="firmware", ACTION=="add", RUN+="firmware.sh"
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console N EBE=7%: — LA (KERNEL) A1 MRERE

(MODE. OPTIONS) , KERNEL ULEZ*RMIIEZRIZETIFRUEIXFEE N console WFAEDTL, R
BERLIEAEN, Aseft kTN, MODE #AISET SIS RIFHAUR, EIEIF, Ns
AIIEEHIREEIETKIEZENR, OPTIONS S ZAMNFRIE A LR MR EIRE RERANM
Mo TTRELEAFTI% & X B ME RIS AN EB AR = AT,
50-udev-default.rules AAREIEH serial devices #:N, BiZMN{AREBEFETE,
ZMNEE ™ LEE (KERNEL #1 ATTRS) #— (& (SYMLINK), KERNEL $E=1E
= ttyUSB REMFIBILE. WRER ¥ B, ZRSLEZMEGEE, F2NTERR
ATTRS 21GE A ttyUSB &M sysfs i product BUXHESEEREFFH, WE
# (SYMLINK) & HiZI&&HRMEZ R /dev/pilot AT SHEE, BHERNSER (+=)
&HH udev FIMAITILIRIE, BMERIESEEBIFNARNT RS EEbIutt. BTN
BEWNLER, FIRXEHENEKEEHER A AN,
printer INEAF USB +TEIHL, HPE SR MILE®E (SUBSYSTEM A1 KERNEL) , HE#
EETN XM, AHeR RN, = MEERMIEZIGERIENGE (NAME), FSig
=iERE (SYMLINK) eI, UMItigEHEBIAR GRZEM (GROUP), 7£ KERNEL $BAR{EHiBAC
T * 2EHETE S 1p $TENHIEE, NAME #1 SYMLINK $2rhER(E i 740, LUE@iE RS
BB BXLFRTE, Hla0, IEmE—1 Lp USB FTENHIMIRF SHEEH /dev/usblpo,
kernel firmware loader #iMA]{E udev 7Eis1TEYHAE)&@ S SMER B R A INE EL 1 [E]
., SUBSYSTEM ILEZEAIEE firmware R4, ACTION BICERTAMT BT firmware
FRENEAILE. RUN+= =ML firmware. sh IZREIHMIT, UERNINENE G,

FREMNER A N N HENSE:
o EMMNB—1THZ N LUES D IRBVREN .
o BIVIEZEMRIZHEFMAE, udev MNZIFZMEETT.
s BTG EBELIASIS5IERK,

o MUXXHRNZ—ITRR—THN, MRENRNEL—IT, 1BHER \ GHFENT, MKk
EINRIEER—

o udev MNZHF5 *. 7 M [ R CERIFPRIRT

* udev NSz FHFEIRIN,
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29.6.1 1% udev NP EABEESRF

BIEFT LM S NZRMEEFAE, REAEUATECIRAEAEE, NEREERTERILEN
BHERNLERRENE, LEERESUTEERZ—:

EERET M. MRBESLRIRN, WEZEXHIREERIIES.

EERAEFET . MRBESIEREN, VWERZEANFIBEERYER.

MER A AR TERNEAIEER:

NEEIKE. MRBLEIHE—FIEMRN, BREE, HFEUER—TME

AEES—FIIREAIN—ME.

EIRRZ(E, AR TEMELREN,

29.6.2 7% udev RN EERERIN

udev MM HFERA SAUFMERTL, BIRBEHEMERMAFREESER. 7 udev RN
SRR fER LA TR

%r, $root
BEBR /dev (KA o

%p, $devpath
7% DEVPATH.

%k, $kernel
KERNEL RY{E S, &R I & & FFo

%n, $number

RES,
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%N, $tempnode
REXHBIRET B R,

%M, $major
RENERS,

%m, $minor

RERRES,

%s{ATTRIBUTE}, $attr{ATTRIBUTE}
sysfs BRE (@ ATTRIBUTE $8%E) o

%E{VARIABLE}, $env{VARIABLE}
IMRZERE (@Y VARIABLEF5RE) -

%C, $result
PROGRAM &gt

29.6.3 f#F udev [LACE
PLECSEHOARLAS udev UM BB UHRA S te LUT LA AT :

ACTION
EHRERRZFR, W0 add 2 remove CGRINSMIBRIZERT)

DEVPATH
EMHISEMIGEIRIZ, BIa0, DEVPATH=/bus/pci/drivers/ipw3945 BFiExRS
ipw3945 IREhIZFFAEXBIFR B E 15

KERNEL
SHgENAEE (K1) &,
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SUBSYSTEM
FEHIRERNFRYE, W SUBSYSTEM=usb (AF5 USBIREBXMMESEM) -

ATTR{FILENAME}

EHIgEW sysTs B, a0, ELA vendor BUEXHRPEESNFRE, nIUER
ATTR{vendor}=="0n[sS]tream",

KERNELS
if udev [ EERIREHKE, UEKLTRERNIREEM.

SUBSYSTEMS
it udev A HEFRIGERE, UEHRIERENIREFRFHERT,

DRIVERS
if udev [ EERIGERE, UEKLRERNIREWIZEFE .

ATTRS{FILENAME}
if udev [ EIERIRERE, UEKS sysfs BIEELERNLE,

ENV{KEY}
MELEAYE, WENV{ID_BUS}="ieeel394, ATIEFT S FireWire 24k ID HXHY
FREEF,

PROGRAM
it udev ITINBIERE . FERFMILURENIRHIBE, A RERIN, RESULT $#ErlfERIERFHE
4 (FTENEI stdout) o

RESULT
TLEC_E7% PROGRAM AR FFE, 7£5 PROGRAM S#AERIMNFEEZRE, HE/G
EHI— T,

29.6.4 f{EF udev IR{EHE

5 bRLECEAALL, MERRERBIVAENFRG. I E. |MRIEREIRSGH udev 4R
BIRE T o
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NAME
REIZEETRINET. E—THIIRET RE&MZE, BT B ®E NAME 52
HOELAFr B AL

SYMLINK
S5Z2ENTRBEXNTSHEERT. ZMRENMNTRIIEERIRET /REIENTGS
%, WRILBIEATSRFNIRT SRS, E—MNFA—ITNRIEES M
S,

OWNER, GROUP, MODE
KB T RBNR, MEENEES BRIFNEME,

ATTR{KEY}
EEBSANEMHLER sysfs BIERE, MNRER =8, WEERIZBIILE sysfs
BIERYE,

ENV{KEY}
EFH udev BELESHEIR, WREH ==58F, URERZRLEIMEITE,

RUN
S udev MEFFIRFNBAZIKERITIER. HEE, IR EFREINEHRR
TES, URmiSIigEnNESE M.

LABEL
N0 GOTO AT BRZERIFTRSE

GOTO
AN udev BRI ECNEIN, 444017 GOTO $FASI FAARZEX R AIRLI,

IMPORT{TYPE}
REZEEMHNIMPRRF ML ZEHNEHIFREF. udev AIRANSMERENTE, NRKE
EEMEE, udev FEHRIEXHRRIATHITARBITHE R,

e program & udev HITINEBRRFH S AN H L.
o file &HHl udev S AXAX .

o parent HHl udev MRISESNEFERIE,
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WAIT FOR SYSFS
HH udev EF AR EIRECIEIEERN sysfs X, 4l

U, WAIT FOR SYSFS="ioerr cnt" &i@%0 udev ZFfF ioerr cnt XEIHEIE,

OPTIONS
OPTION {BRIIB ZME:

e last rule &% udev ZBEERIFFAINI,

e ignore_device &Hl udev ZBRILEMH,

e ignore_remove & udev ZBREE T i1&EHPAEMIFRE .

e all_partitions &l udev ARIE LWFIERTADXEEIRET Ro

29.7 KAIKEIZ

S E B R udev MBI UM HE RS REEE R, MAZERENBIRAIR
FEiR&EERNEE. ARIENS MANARIEERTAREGXEES L. Kahsikis
EXHRGREHRAIARITRE. BRTHSAZRHEINSET RS, udev 4P EMMIEMRIZIZ

BHIKAFT SHEE!

/dev/disk
- by-id
-- sCcsi-SATA HTS726060M9ATOO MRH453M4HWHG7B ->

-- SCcsi-SATA HTS726060M9ATOO MRH453M4HWHG7B-part7 -

-- usb-Generic STORAGE DEVICE 02773 -> ../../sdd

*-- usb-Generic STORAGE DEVICE 02773-partl -> ../../sddl

|-- Photos -> ../../sddl
| -- SUSE10 -> ../../sda7
‘-- devel -> ../../sdab6
- by-path
|-- 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

|
|
|
|
|
|
|
| -- by-label
|
|
|
|
|
|
|

412

../../sda
-- 5csi-SATA HTS726060MO9ATOO MRH453M4HWHG7B-partl -

|

| ../../sdal
| -- scsi-SATA HTS726060M9ATO0 MRH453M4HWHG7B-part6 -

|

|

../../sda6
../../sda7
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- pci-0000:00:1f.2-scsi-0:0:0:0-part7 -> ../../sda7
- pci-0000:00:1f.2-5¢si-1:0:0:0 -> ../../sr0@

- usb-02773:0:0:2 -> ../../sdd

- usb-02773:0:0:2-partl -> ../../sddl

y-uuid

- 159a47a4-e6e6-40be-a757-a629991479%ae -> ../../sda7
- 3e999973-00c9-4917-9442-b7633bd95b% -> ../../sdab
- 4210-8F8C -> ../../sddl

1
—_— —_— O — — — —
1 1 1 1 1 1 1

29.8 udev ERAMXHE

/Sys/*
Linux RIZiR RN H RS, BTFRHAEHAIE RS, udev 2fERAXLEEE /
dev hEIBIGET =

/dev/*
S BIERIZE T R FER systemd-tmpfiles SIZMESHE, EXFMAES, BER
systemd-tmpfiles(8) FAtDi,

MTXHFBEREE udev BRIZEMAIXFETER:

/etc/udev/udev.conf
udev FEEEXH,

/etc/udev/rules.d/*
AL RER udev EHILECRIN, AIELLAARINBE XM, MBS ES /usr/lib/
udev/rules.d/* FHEIERIAFRNI,
X R UF B FIRFHITHT. XEPRARRESHIMNGSERTE SRR
M, #hF#), RhRES.

/usr/lib/udev/rules.d/*
FOARY udev HHILERIN, LLERPHIXEFRREFERE, SEENNEE, 577E1
WA, ERREREX Y, MeRfER /etc/udev/rules.d,

/usr/lib/udev/*
M udev FENEFE BV E BHAZER
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/usr/lib/tmpfiles.d/fl/etc/tmpfiles.d/
FHERS /dev AR,

299 EZER
Bx udev ERiZIMMEZEE, S WU TFEMMA:

udev

BX udev, #. MUNEMEREE TN —RRIER,

udevadm
udevadm o] F FiFH] udev BUIETTEYIT A, B RAZEH. EESEHAYI, UKIEHER
BRI

udevd
BX udev EHEIETIFERIER.
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30 [ERRGIEE

FESRHUEXNSERGE. EMEHENREHRENER. HITENE

bash, cron# logrotate FMHAM, RAENEL—NMARGERBPFEHTTE
PR IEaR, BMEXLAGHR/NHEWANTREE, AFRHURIZEREIINEIAT
7, ABAXLEAHFESEAAREYIEX, sENREEEXESNER/MXFEILE
(118N #1 L1ION) MIRZE,

30.1 HHRMAEENEXER

EESHRBETEXUTIAMNEASE: bash, cron, logrotate, locate, ulimit #
free,

30.1.1 bashZ48# /etc/profile

Bash @RIANRLINR. EREERINTE, ERFREUL BN, Bash XL
EFIRP IR AR E]:

1. /etc/profile
2. ~/.profile
3. /etc/bash.bashrc

4. ~/.bashrc

£~/ .profilegf ~/.bashrc FHITEHENXIKE. NTHERFEEHRLEXLEXH, FE
BEKNIGEM /etc/skel/.profile g /etc/skel/.bashrc ERIEIAFMNEB RSP, &
WEEMHEM /etc/skel EFIXLIGE, MITUTINSHRSAHLEDN NIAEERHIL:

> mv ~/.bashrc ~/.bashrc.old

> cp /etc/skel/.bashrc ~/.bashrc

> mv ~/.profile ~/.profile.old

> cp /etc/skel/.profile ~/.profile
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AR ARREEM *.old XHEFIEE.

30.1.2 cron H{E

R cron AJTETIE X B Bl BoEE RE1TiRS. cron ERRHREIIEER, #HZTA
BB LS ERIABT [E] 2R J%F&EJLME?E%@EEQEXE’\EEO

cron &fiIF /var/spool/cron/tabs #1, /etc/crontab {fEAENRLR cron Ko A
ERERZ EREEL GRS ZANE TGRSR B, E730.1 “/etc/crontab FREYI” B, i
ABIZ root, fiiF /etc/cron.d HRMREESFENREGHERERNEI, 1BESN cron FH5

(man cron),
{51 30.1 : /ETC/CRONTAB HRgYI5

1-59/5 * * * * root test -x /usr/sbin/atrun && /usr/sbin/atrun

A|

ﬁﬂ &

BT A< crontab -e K4ziE /etc/crontab, AMEEIGH XA NEZRIEET,
N EFHITEFHRTo

BLEEMERSIGINERAREES| /etc/cron.hourly, /etc/cron.daily, /etc/
cron.weekly f /etc/cron.monthly B/, XLEMAHITH /usr/1lib/cron/run-
crons $=#l, /usr/lib/cron/run-crons kg 15 S MEZRK (/etc/crontab) FiEiT
—Ro XA LAFARTTIE SR ENETT AI REtR R BRBYIHAE,

BIRBEXMEIETT hourly, daily siEthERRLEFHIZ, 56 /etc/crontab IEE
HAEPRIS B (FB MW 71]30.2 “/etc/crontab: EEFEHNEG , E2EENEBEZEIER
hourly BB, EEXRMNE L 2:14 Kff daily BB, %) ,

ff1 30.2 : /ETC/CRONTAB: ZEiREIESIH4

59 * * % x 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

¥, 7£ /etc/sysconfig/cron df& DAILY TIME&BRREEN cron.daily Bopd
i8l, MAX_NOT_RUN 89ig EffREMER PR K—ERESBI#EBARTEIEE R DAILY_TIME THi+&E
M, BEESMEMAIEIT. MAX NOT RUNHBRAMEH 14 Ko
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30.1.3 {1k Cron IRESHEE

ERR Cron KSHEESHHBMEZHE, EMREMN /etc/sysconfig/cron
1, SEND MAIL ON NO ERROR HIZRIA(EIEN “no” ., BMEFILIEEBIZH “no” , cron iR
WA ZIXE MAILTO sk, 40 cron SFABIARATIA,

TEEME, BIREEFEREXEE,

30.1.4 HZEXH: B4E logrotate

ZPRGRS (FIER) UNKAREESERRRSRSHRESHIERIBEXH

i, XH¥, EERITNUCHRERATE—NNRES, RSIESMraTte, s
BrEll. XEAEXHBEFMEE /var/log R (U1 FHS FI1EE) , XHEKNSKREBRIE

K, logrotate GG LAFEBNITHIXLEHINIG K, BXIFMER, BEN (RAD AN
i)  E3E “RAEEXMH ,E33% 8 logrotate BEABYH .

30.1.5 locate#r$

locate E— MATFERNXHNG S, EFEREERENHFNINVECER. IRFE, FLE
mlocate ##a, B2 findutils-locate RFEMGEHE, updatedb #HIZBBEZTXIG L
5| FRFKLY 15 DS EBR.

30.1.6 ulimit &<

fEFA ulimit (user limits) &%, AT RARBENFERIRERHFIEXLEEEEREH

Ko ulimit 3 FREIZBREFABANAELHER. RETTBARERSIE, AU LENBER
SRS ZRARRR, MERRERAATBEEER,

ulimit s S MED. ERFIERNE, BFERFR30.1 “ulinit: HEFEESF
FR%1 AR,

#30.1: ulimit: HAPIEEEE

-m ERAFEEER/
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-V SRR AEIMNERNERARE

-S HERRIR AR/
-C BIEMNZOXHFRRAKRN
-a FRE SRIRFIIE RS

RYEEIMINAIE /etc/profile 1IGE, BINAEEHIERIEBILXHE, RANRKAREES
BEFIENEN. EAEXASCEMNEEXHEE, 15FH /etc/profile. local, &M
PEISBRIZTE ~USER/ .profile RS,

f5130.3 : ulimit: ~/.bashrc FHYIEE

# Limits maximum resident set size (physical memory):
ulimit -m 98304

# Limits of virtual memory:
ulimit -v 98304

WA KB ARAIEEREDEL. BXFMAES, 155 Mman bash,

O == uvlinit

HAEFME N TER S5 ulimit 55, PAM (f5I90 pam_Llimits) fFJgulimit p9EH7
%, T 2mEBYIEEINE,.

30.1.7 freedr<

free L ETRATHNIRAAEFEERE. ERYVIERENMTE, UhAZSRANERXHM
%17, "JH RAM IR FRIEMRA—NEEIEZ R, ATAREFRRFRENXMEIEEER
F Linuxo Elt, Linux —EEFEEFAE FMIX, FRATFERIRIAKERIIANZ.

NIEZMERNAREFE AP SIEERSEEENT#. MET— T REFTEENAREFNAR
iR MRRAEFRE, ENEERDIHEARRD KX HF, XiF, £ mmap sp<Ea]—
FHATL MK LI 3 X S A HRIREUX 8RSy (3550 man mmap)
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Itoh, IZPEEEEMER, Wslab &fF, HhEFEEERTRNEIHNNERF. XWiIFaEEHR
& /proc/meminfo it 2 BINER, @B /proc/slabinfo AJLUARIAZE ((BHIE
£I0) &7

ESMBREHNENESERT LBIFTARN RAM &, 51 /proc/meminfo &tk E B,

30.1.8 FHMIMEEN

MFFEL GNU AR (Wtar) , EFBREFMIL WMFXLm<S, afEA --help it
DRREERFEEN, XLENEPRETERANNNHA, Info @ GNUNEBXARS, BERA
info info AIUEFILARFKZNNE. EoTLlEAN emacs - info {£H Emacs BEEEER, 1
AU BEZEEFIEPER info REE, EaJLUER tkinfo. xinfo BB RAREERE R

30.1.9 fEF man SR FM R

EFIRFMIT, BN man MAN_PAGE, MMRAEENEFERBRFMR, FMEFRIHSHE
NERD RS T, EEFBERH—TFMIL. NREHVARBABIERES, FERF—ITF
i LS

BERIITAERARARSITH, BEINRIBUXMA (30 ~/ .bashrc) HigE

MAN POSIXLY CORRECT=1,

30.1.10 GNU Emacs B8 &

GNU Emacs @—1MERNILIEFIR, FTEH/LTNTEZBE) GNU Emacs FPAMERECEX 4. &
XEMEE, BB https://www.gnu.org/software/emacs/ 2,

BEEt, Emacs RIEMEBERF. AABERNZEHINZEN S N XHLIH#HITEE X TR
B, MRSt ~/ . emacs =M /etc/skel FLEEZNHFPHNEERP, .emacs XKIFE
WX {4 /etc/skel/.gnu-emacs, EREXIERF, 1FR .gnu-emacs EFEIEER (@I
cp /etc/skel/.gnu-emacs ~/.gnu-emacs) HiR{EEHNEKISE,

.gnu-emacs X4 ~/.gnu-emacs-custom X custom-file, WIRAFEL

Emacs #fY customize ETUHITIRE , XLEIKERFRESI ~/ . gnu-emacs-custom A,
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£ SUSE Linux Enterprise Desktop A, emacs 4B <1EBSR /usr/share/emacs/site-
lisp Rt site-start.el Xt§, X site-start.el £SEVEWIIE ~/ . emacs &l
k. BREMIERZSN, site-start.el #fRBEhINFEIET Emacs MM~ mIRGE 5 LM
FIRECEXH (FId0 psgml) o IERBIWERE X HWAIF /usr/share/emacs/site-1lisp
&, FEH—RLlsuse-start- 3k, SMRFEERAILUTE default. el FIEEERINRISE
BRI E,

a1 THY EMACS EEXHIRM T HEXXEXHIFHAE S info:/emacs/
InitFile, LIBEFRRHTHXNAREMEXLEXH NRFE) HER.

Emacs RUBRMER 7 B Z ARG EL

o EAtiE4E emacs,

emacs-x11 (BEOLE) ;| ZIFX11 912,

emacs-nox: A3#FX11 WiERF.

emacs-info: info #& = AVEBEA S A,

emacs-el: Emacs Lisp ARFEENEX . BITRNAEEXLEEFEX G,

MREE, AJULEZ M 788 emacs-auctex (LaTeX). psgml (SGML F1
XML) . gnuserv (BFIHFMARSSSIEE) F%

30.2 EHMERHIE

Linux 2— 1S HAFPNZESHNAR. BMEEERIITEN RS Lt e UK BIXLETHEERIF
b EXEART, BHET 6 NEMEHIG. AILUER At -F1 | At - F6 EXEITHIG(E]
TR, 7 MERISHN XE, ME 10 M=H & ETRAZES.
EMXTREIEHEMAEEXA, BFER ctrt - At - F1 H| ctrl - ALt - F6 , ER[EE] X,

EIR ALt -F7

30.3 fEAARAY

N TIRENIEFBRERST, WUUTXA#EIT 7B
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/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

XLEEBE R R MmER terminfo WML AERF R HAE X R EIZEENNNBER
(vi, emacs &) , FRAZMHEHNBREFRIZREXLIINEEHITIAE,

EXTF, ALULER /etc/X11/Xmodmap REYiHEABEASE (Z8) .

AILUEE “XHBEY E” (XKB) #{TH—FHNRE,

@ R BEER

BEXXKBHIEE, 152N /usr/share/doc/packages/xkeyboard-
config (xkeyboard-config BHEH—ES) FATFIRI L,

30.4 ESMEXR/MXSFENKE

ZAZERARE LM TEMRY, AMERLUERAMEE. EFR (118N) AFFENAfIL
(L1ON), 118N #1 L1ON XHMESIaAERREANE—MRE—1FE, RENBRFRTE
B89 F 45

WIS /etc/sysconfig/language FENX M LC TERBITXEIGE, XA IIE
EXiE, XIEHE (B3) . FHE. HFIRRF. FREflIERE. SRFEMEMELEG, XLFE7)
FNE—MEETUERECHNTEERENX, HEMA language XHHMFETEEIEEX (5
£ locale FHR) -
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TEIIE

RC_LC_MESSAGES,RC_LC CTYPE,RC_LC COLLATE,RC LC TIME,RC LC NUMERIC,
RC_LC MONETARY
XLETE (R RC_FIE) BEBRISNG, ARFATINER, TEFIHTHEXIIFELEEX
%, AILUERAE< locale BRERIIZE,

RC_LC ALL
e (NRLKE) $BESZSLARTENE,

RC_LANG
IRKIRE EARRNEAEE, NXBEELRE, MARZIRE RC_LANG, XETFTRAMA
fitfi 18 2 HYE.

ROOT USES LANG
T EEEN yes & ctype (BRINME) - HARIEE N yes, root BERIFETFIESH
ExR/MXASE, TURAEERIGEAKRE POSIX IFEFHI2E,

XLETErEE YaST sysconfig fmigas#H{TIRE, WWRTENEEFIESAB. ExX/MXA
W, RISFEINRT. B MAMED 2 BB HRF RIBE:

LANG=<language>[[ <COUNTRY>].<Encoding>[@<Modifier>]]

3041 RISEERIXEIR

systemd £7E5| S¥JHBIEEY /etc/locale. conf, FRIEEERMMIISE, FNILXEHEE
XIS BB BEES N IRS TP 4%,

Q) ;E&: SUSE Linux Enterprise Desktop T IREZE X817 H
EHRRRZSHY SUSE Linux Enterprise Desktop =M /etc/sysconfig/language. /
etc/sysconfig/keyboard 1 /etc/sysconfig/console iEENXig % &, M SUSE
Linux Enterprise Desktop 15 GA 71, XLEXHHMABETR, systemd REMXLE
XHFRIEEIgE, systemd BfAM /etc/locale. conf RENRE,
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B{h=(EH /etc/sysconfig/language FEX T &2, XETESBERSEE
HNXIFIKE, HORATFEXBFIIENREXKIFIKE (B8WE 30427
m” ) .

—ER

BRERGCCENXIIRE, ErIURAUTER—MSI:

o 7£ /etc/locale.conf HENENIEE, STHER—THIERXTE (BEXTE5IR, &
Zl man 5 locale.conf) :

LANG=de DE.UTF-8

BEEIgE, AIUAIESZHNEE (BT —1EE) .

o {EAAFS localectl:

# localectl set-locale LANG=de DE.UTF-8

B, EHrII7E localectl set-locale i S EHEIEEEZHNT =,

EE# systemd M EHREA T SIBRAGRIFIERS, EAFMEZEEIEM sysconfig Ti%
IESRLET (IREREXEETFENXETE) o

30.4.2 —ERAfA

EEMER/MXABBARNZ—IEIRE, BSIREEE IS0 639 fME (AIM https://
www.evertype.com/standards/is0639/is0639-en.html2 # https://www.loc.gov/
standards/iso639-2/ 2 E3REY) . EZR/MXEIE ISO 3166 (B0 https://
en.wikipedia.org/wiki/ISO_3166 2) H%lH,

X /usr/lib/locale FFEMENA ] BERX 4, KENEABRE N, AILUERG

% localedef EF /usr/share/i18n XA EMIRPEX 4, HEAX4E glibc-
il8ndata 4 EHN—ER57. BILUERL Ta<el&E en_US.UTF-8 (RRERIBMEE) B9EIR
X4

localedef -i en US -f UTF-8 en US.UTF-8
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424

LANG=en US.UTF-8

MRAEREIRETEZNEXERE, WXEMINGE, MREXTHMES, WK
ZIES, BIER UTF-8 tFAF RIS,

LANG=en US.IS0-8859-1

FHEAZFHRTHS,

XERESIRENRE, BERMXIRENEE, BFHEIREN IS0-8859-1, ItF

— k2

BEBRAATFREARHFTERUSZE: UTF-8 i9%2F, B/, Emacs
FREFENEXFHENFRE (E4FF7y IS0-8859-1) #ITRE,
LANG=en_IE@euro

EHERTGSE

JO =5

==

NEERESREF. KBNS IHN, HX UTF-8BrTH
o RERNBERZHF1S0-8859-15 A& UTF-8 BY, EAEH.

BERTTH

ToT
3t /etc/sysconfig/language PRV G @IT LU T S A2 SR E0E |

sysconfig/language,

e YF Bash: /etc/profile iEEY /etc/profile.d/lang.sh, &S /etc/

#fr /etc/sysconfig/language,

o WF tcsh: BERAEF, /etc/csh.login £iEBY /etc/profile.d/lang.csh, FES
¥, MEBFIIGEBE,

XIEAT R /etc/sysconfig/language FRAVERIERTE N RS REMENINEREISSE

PR LAZRAEMAT]RY ~/ . bashrc RBEZRSMIME. FlU, NRFEMNIEFESERRATEE
30.4.3

By en_US, JEAMA LC_MESSAGES=es ES, SHHEIELIFHFIERT
~/.118n FRXEISE
TEEH, ERBEE RC_ BN

INREMNRFEFANNKIFIRERHE, 151RYE Bash FIAREEEAER ~/ . 118n RJig

B, ~/.118n AN EEHKHE /etc/sysconfig/language FRYRFAEIAE. EAERRY
%

LANG=cs_CZ.UTF-8

LC_COLLATE=C

o f5I30, fEF3 LANG i3k RC_LANG:
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3044 EEXHRIRE

HEXFNPHXHEREREREENNESER (flilen) RLUEAER. MREE LANG &
BHen US3#H /usr/share/locale/en US/LC MESSAGES HHEE EXHRIZE, R%
AMMER /usr/share/locale/en/LC_MESSAGES,

REILEXGEES, Fli, BHIEREFNEFENGEES, BINFMAIEFNEETE
NE&EIES.

LANGUAGE="br_ FR:fr_ FR"

LANGUAGE="gl ES:es ES:pt PT"

WMRFBE, AINAEEIEZE Nynorsk #1 Bokmal (BEME&RIESIKE no)
LANG="nn_NO"

LANGUAGE="nn_NO:nb NO:no"

5

LANG="nb NO"

LANGUAGE="nb_NO:nn NO:no"
EMELES, LC_TIME ph B A th B AREL

AIEESHI—NRE, I AEWRIRSIB T ORRAI IR DMRT. R LANG iRENNE
BRI FEIESA (Wde) , EEAMEXXH glibc iiF /usr/share/1lib/de DE/
LC_NUMERIC, gi=k4XMiER. Fib#450 LC_NUMERIC i&E ) de DE LUFERFHEREIRA
H 3 PRAFE Xo

3045 EZEER

* {GNU C Library Reference Manual) (GNU C E&ZFH) I “Locales and
Internationalization” (KIFIREMERY) —=F. EEBEERMHE glibc-info |,

e Markus Kuhn 8587 {UTF-8 and Unicode FAQ for Unix/Linux) (Unix/Linux A9
UTF-8 #1 Unicode & Nl Ia)@fRE) , HEILTF https://www.cl.cam.ac.uk/~mgk25/

unicode.htmla,
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31 {EHA NetworkManager

NetworkManager 2 B FEHER T ENME eI Zohit BEVIEEFRRA SR, ©RRHNEERE
AT INZE LB, B35 802.1x (RIPHIMLEINIEE, 802.1X @ “BFimORIMLE T
B9ZSt AN IEEE #7” o R NetworkManager, E7ESMEBFERAEIFEMLEIEORE
B, UNRTEELAITEANE ZEYIRMIRE, NetworkManager 8] B ahiEEEI B AN T4 ML
HITEEZ I WL EE — ARRKRRNEZBRERINEE,. MB, EEIFhErT ML ZIE
TR, HERREREPINEREEMEIEE,

FRRETHE—ER, LAIRNBES Y. XEETLUSEEIOTENMURMEZERE S
B TLRIE R REIRRES.

O == Zi5E
RBERET SLED ¥ Eal Workstation Extension #9 SUSE S T {EfA &5
NetworkManager. FiBARS 28 IMIEEREIEMLEEIE T A wicked R5EAK,
5 NetworkManager AIBEREEAIR#. SUSE RS LIERAE AL
NetworkManager,

31.1 NetworkManager B9

NetworkManager {2t T EEEEMNAFR RHE, IERPEMIIRENSZITE, B2, T
LUF1ERT, NetworkManager i@ R REARIEMR:

o WA BHIRAMEREMITEAN (5140, DHCP Bf DNS fR3528) RHMEMRS.
o BRI BN Xen BRSZLHFHIERNRTZE Xen ABWEMNRST.

31.2 FEAEZA NetworkManager

EERHNAMEERITEN L, NetworkManager RIAMTFBRRES. ERILUEA YaST F189 “M
FIRE” EHRENREZRMEA.

| 1. &7 YaST, AR¥EIZRS > WEiILE,
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2. BITAMEEEMNEE, E22FEEIEHR,

3. EiEd NetworkManager ELEMBIR MM ERE, BEHITUUTRIE:
a. EMKIGE HEFERFIERET NetworkManager BIF FIEH 75 7%,
b. BEHEHAEFHKHA YaST,

c. IBE 3137 "IENSEE" FAMAEE NetworkManager BLE ERYMLE
%,

4. {ZF NetworkManager H#ERE B S HECETHIMLE:
a. EWEIGE R EZFERPEIFET wicked #H1TIEH,
b. BEHE,

c. {5 YaST BN @2 DHCP BahEcE, SNEMEFRSIMNG IP i,
552347 “EM YaST ELEMEERE" iRt T £ YaST #1TMEZECER RN
B,

31.3 BCEMSIER

£ YaST F1/= A NetworkManager [5, {#F GNOME A2ty NetworkManager Hijlmac & M4E
EE, ERETFENKZERLENNMAED R, FliNE%k. T4k, %ohiEH. DSLA VPN &
¥,

E1E GNOME FTHAMKBEENIEE, BEIREKBTFIRERSE, ARBH ML,

Q #E: EmmTRAY
RECNRSISE, TH2IIREREE, TRENEN, BERTAESNHERS
Z root iR, IBEEZHRAEER LT AT,
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Q B8

= FI%

2 m% B4 v
3 EF i - 10000 Mb/F) () i
& 5 VPN -
4 Fa.

Q #gx -

0 55 o

8 s 2 £ )
Ui

< #=z

€ EE

G &R

B 31.1 . GNOME RI&EEIEAHEIE
312 31.1 | RINAYRIEERR
1. T “RE” X2, BSHAREMIFLE, ARBEAMEEFRINE,
2. AINERE:
a. PEERMAERLET-RZIAH + BlfR.
b. RIBEZEE, EMHNAIHEETIESMEFTR,
c. ThfE, BERM.

d. WIAEHENE, MEENMEEZASHIE “RE REPATARETIR
No

3. YREEIERE .
a. PHERIERERLEET-RAMBYERET.
b. IHEANERENR, ARBEENAREFEN.

c. BiEREZATAERGERE, BREATERFR, khEEEIATEMA,
BXAFPMAREZNFAER, BERE 31417 "APHNRGEE .

428 P& M£EIEHE | SLED 15 SP7



31.3.1 EEAAWNEEE
MRERITBENEZNEE LWL, B5FH NetworkManager /NMEFEIREIE,
1. TH “KRE” X8, ARREELARKEXE, HBREHEXNEAESLESEZEAT,

2. BEENRE, BREELRE, ARREERET.

3. EXHIFTEMSSER, BE VTIRIURE.

31.3.2 BIELEMRERE

T2 M4 B GNOME NetworkManager /NMERREFRRFIHA RN TLENLE ., S1MENE
SRENSERERER, MELLEMERBFRPYERTEH.

372 31.2 ;| EETRAIRELMSE

1. BEEAINTENES, B RE RBARRE Wi-Fio
2. BHEAERKEEA.

3. BEAENL, ®F Wi-Fi WEARREEE,

4. NRWEEME, —MEEMNBEERZITH. HPErMNEERNMEREULA TS
ANERFIENXAME,

312 31.3 | ERFR I RELEME

1. EEEER BERSEARRRT (SSID 8¢ ESSID) A EBeheNEIFMLS, 155T
FRE x8, ARSEHE Wi-Fio

2. Bl Wi-FI g EfTFF MR ER S,

3. WIREN Wi-Fi R FRARE, ARREHEEZIREMNES,

4, TEFTHRIFHEERRIMEZ TR SSID 8¢ ESSID, HMEZIREMESE,

EREERNTLNE R KAMRIERIRT, MNRTUHEEANL, WSEZER
IRBEN R A RIS EAER, MASERBSFRTERRS,
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3133 BRAXTZEGIME P

SRR Y], WEAENTEZRRSREAFIHRERN FREHIP) . EEERN
BERFMEFMHZE, BRI HTTP IERESEE R EIRMENRFINSEI .

I SR HIPEE ) P IEIR B A MEEET, NetworkManager #1 GNOME ST EZ SRR EMETR
EROUH. XHEMAIUMER—EEZNINEERINE, HEMEERNERANSHERARANIE
R, RIRERIRE,

EERAILLINEE, BRERFE NetworkManager-branding-SLE, FHERUTaRLERE

NetworkManager:

> sudo systemctl restart network

BB IR EIMLEI P IEIEEIMLEET, NetworkManager (8( GNOME) #B& AfE$TFr 3R 5l R4S
IFRERIIHE. FRENSHEEESR, UEREEERM,

31.3.4 ¥ Wi-Fi/IAFW-RECENIEANS
WNRIEH Wi-Fi/IEFF WK ZFHENRIE, WA LUER NetworkManager i#1TECE.,
1. TH “KE” X8, ABRERE Wi-Fio

2. Bl Wi-FIigEfTAFMRERSE,

4. fERAREEHIMBIEERERH S RIERERITZ T B R,

31.3.5 NetworkManager #1 VPN

NetworkManager Z 352 EINE BM (VPN) FAR, 3FFEFMEA, SUSE Linux Enterprise
Desktop #BREMT T 12t NetworkManager EFIZHBVEMIHFE, s, BRZFTENNMEFR
NI EEEBREFE.

OpenVPN
ZfEALL VPN &R, ERE:
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e NetworkManager-openvpn

e NetworkManager-openvpn-gnome

OpenConnect
ZfEALL VPN &R, ERE:

e NetworkManager-openconnect

e NetworkManager-openconnect-gnome

PPTP (g3t smBEiEthiy)
EEALL VPN AR, BRE:

e NetworkManager-pptp

e NetworkManager-pptp-gnome

BTN B ER NetworkManager & &8 BEAIRE S OpenVPN B iR, REHMAE
B VPN B3 2 S It

FHiaZzan, BRI E NetworkManager-openvpn-gnome BZ%, FHBFMEKRHIUIE
AT,

i3%2 31.4 : £ NETWORKMANAGER i&& OPENVPN

1. RRBHUTERARIGRSEFM IR FELTEN, TANBRERSE, EEX
EFOH, EEML,

2. BE + B,
3. RRIER VPN F OpenVPN,

4, FERS IR, RHE OpenVPN ARSSFAVIKE, EHFILD (TLS) OSHIES
(TLS)o

5. BAERERBRANZIENXAES, XTFHRIRGEE, BN TR

EES VPN AR 5328 AT iZim =
BR& AP ((NEEFT OSHNES (TLS) AR H)
a< BFOS ((XEEFRT OSHMIES (TLS) BSA R )
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BRIt /etc/openvpn/clientl.crt

CAIEH /etc/openvpn/ca.crt
ThFZ A /etc/openvpn/clientl.key

6. BEHANNTTRECE,

1. ZRRAER, FRRENARFNNESERT, SETHkEH, BrlUBEEUTEREG R
FURSEIR, ARKRBEEERN VPN R IER,

31.4 NetworkManager f1&Z £ 4

NetworkManager & LLiEZ D NRIEMARIEATHEE, AIEEEE S RRMEEER
MR, FREEMERIYNRAIEERE, PIEEEAENSRZA MAC #tinbiR50, 2/ MAC
LR AR IR B P E R B IR R EHEN S R A A,

NetworkManager 2 EHIIIME S FE I ANTENE, MNRXBNZ N eIENLE, WEThHERE
R EFARYRIENSE, WRFIEMKZIIARAIE, NetworkManager RERFIEMH R,
MRMBZGEHRT, BEHM MAC iR, NI NetworkManager ¥=idiEiE, BEARE
REWINFTMEZGEFHIREFMEER WIHEHA) .

INREMERTLLEZTR IR, M NetworkManager ¥ SSID 3% ESSID I8 AFH.
3X B] LU (R B FF PR & 3

314.1 RAPMAREER

NetworkManager RIIR5 T EIAYEE: user EiEM system &%,

P EEFEZR NetworkManager XIS MNP #ITEBIRIE, M NetworkManager 2B
S EIEFETE AR GNOME Z$AIF R, XA BELEEERERNBERRAESH
Eilk.

ARAEEREMMMERFAA, I ZEENE— T RAFRFERNELENSHEIE, 2AE,
HittFrE AR ERAE S B EIERN BB A RNR. EERF ERSERAERNE—X3
EFREERP T AHEEMAFEHEEE, BXIUAA NetworkManager EEBF P IEEH RS
EENER, BBNE 3137 "MEMSEE
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3142 FREO<SMBMHIEIE

MRV REEINNBENERBEB NS HRIE, WAILER GNOME ZAIFEIER R
S RIENEFEEEE L, FREEEERF.

31.4.3 PBHAIEXIE

b (e)
HHEE St IPvd IPv6 B2

BHIN)  eth0

MAC #th5t(M) | 00:50:56:B9:7F:B2 (eth0)

SEREHHhiE(C)

MTU Bz

B AdE R (F) | public

Default

31.2 : NETWORKMANAGER Hf9 firewalld X3

B ANIBXIRIG E R X A IFHLE ML ERN—IRMN, BEAGLEIERE firewalld IIXIE, B
EEESENBIHETI £, BR Wi-Fi EEECE firewalld X1, B EEZIEENRSIED
+o

NREMTHREMEF, B home KiF, MREAHNIRBAHTLME, BIHRE public,
MREUTR2NFRES, BERITFIAER, BEMA trusted Xig,

B firewalld AT, BEN (Refakism) ,F 238 “AEMPBAIE 52341
“firewalld” »

31.5 ®EUinTHEZE
THERXTER NetworkManager BB 57k MLZIEINHY LA & L ia) &,
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5. WRERSEIREIRE?
ERINERT, NetworkManager PRIERZEFE TIgEEER: B EAFRE—HEEW
FrEIEiEE. MRS NMEELEELAYIEELETA (FIIERITENEERELUKR
|) , BRI —MEEBEIREILRE.
E7E GNOME HAITLEIRIE, IBEREIIZER MAC it (ER/NMERFPIRMERIEZE
2, H&EMEMA nm-tool wicked show all EH<SITTAMKY) . AEBMEE
MESIEZRINEE, FEEREBRER, EELHLLETRLE, BNIZEHN MAC #
ik, HHIAER,

6. WRWNMR|FE—ESSID BEZMEAR, WfAEERERAR?
HEFRLLKEE (a/b/g/n) NZMEARE, RIABER TSEMMERESRRIEAN
Ro BE®IE, EEEXLTZERMNEMER BSSID FKo
BARARSEATIR (BSSID) AIME—IRRE N EAIRSE, EEMREEAIRSSEF, BSSID
RLLIENRI MAC #ilit, 723037 (1531) BABRSSEF, BSSID 27MEIER MAC it
Ht (M 46 IERFREHIERR) o
0% 3137 "EMSERE" PFRABSIEEMNEERNIIEE, EEREERMITLE
¥, ARBREYRE, EoLEm+LE, N BSSID,

7. NASHEHMHBENHEZREER?

FigE (EEIEBNNLE) FFR2EASHREE. B2, FRNTREEREIAME
LRI EANRIRE

1. N5 3137 “ELEMLEERE" HEIRBHECEMLSIERNIIEE, EEEEH
HEE, ARREEHRE. TR IPvAgEER, FHRES A THIIRFHNHES
LEMITEN. XER IPRE¥ AHIEITIZILE LR DHCP iRS588. HIATE
NetworkManager FFRfEE K,

2. BT DHCP ARS8 EMIRN 67, BMARMAELEELEZRO: AHEEENITE
MlE, BnhYaST Fikik 22 AR > iAiE, YIREIRITHIARSS 25!, J15R DHCP
AzZ5 2R MR B RA RIS, IBMERIVFHIARSS IR DHCP k3528, PARE
Ao HRIATE YaST FRFRHAIEEEL,
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a8zt (DHCP. PPP. VPN) HhiHEHEES DNSEE?

Y05R DHCP ARS32:IR LB DNS E8 (FN/zkE&ER) , WAIMEERE, MFE 3137
EEEMLNEE PATREECEMSERNIEE. ERBERNER, ARSREH
iEo YRE IPvA L ERIR, FHUET A THEFRRXE ) (DHCP) Hitlk, 7 DNS fzs5
ML FERPIMA DNS 58, BEZREDEVSHEE, BREHHEH, ARBEHEN
MEIRIE, HIAEN.

WATER P B R Z 7% NetworkManager IEE 2= O RIFAIMNLE?

EXA L AFILERAE system connection, BXFMER, BEWN £ 31417 “HA
F*D%,JLLEI o

31.6 &Iif

oI REHINERZRI. 5 NetworkManager #HXxRYE IR EE/NERABEITERD VPN £,
FRR TS EIFRA X LE R AR 75 5 R E B Y TR M E

NetworkManager SE/MEFFBED

WMRIZET NetworkManager ITHINNLE, INMEF=BEEM. WNR/NEFFREBDH,
BIRBE 3127 “BHEWMEA NetworkManager” FFRRCEREE YaSTHERT
NetworkManager, /5, &R NetworkManager-gnome 48 B R,
MR ZRENEFELZREGHIEBIT, BFEMAG< nm-applet FaigHEFEN,

NetworkManager /MEFKREE VPN %I

¥f NetworkManager B9 #F. /NMERF URIERTF NetworkManager B VPN BEF
BNMRHEEH D K. R NetworkManager /J\#EF" REIE VPN IER, BRETE
NetworkManager #3589 VPN BANRHEEEEARE, BXFMESR, ES
M5 31357 “NetworkManager #1 VPN’

=R BHRSEER

435

MREEEREEMAEE, 5 AMSEEOMERNAY (BH8S) BERMHEE
BIET, ERIENLNRAEOENREMEE. BRITIRE, ELL root SHERE
B

<17, AGIG{T systemctl restart wickeds,
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31.7 BZER
AI7E LA T A FN B R EIB X NetworkManager WEZE8.:

NetworkManager BB 1,1
https://gitlab.freedesktop.org/NetworkManager/NetworkManager &

R
A AE LT B #9325 %< NetworkManager #1 GNOME /NMEFHRHER !

e /usr/share/doc/packages/NetworkManager/

e /usr/share/doc/packages/NetworkManager-gnome/,
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32 RERFGERME

ERILAER YaST A7 REGERIRKENX RS (URERIS) NRINEERR. BRAUES
MXZEPERARETEESEESR.

1. £ YaST REHIEH » RAEERERBE) YaST AFAHEEILEXNIEE, HEEHRSITHER
sudo yast2 keyboard FBniiziEiR,

2. NHRAEEFRRIEETE.
3. A AERSIHFTERER R
4, MMRMRTETU, IFHIAFTMEIELH KA IEE,

5. EREMEXH /etc/veconsole. conf (AFXAKIEHIE) M /etc/X11/
xorg.conf.d/00-keyboard.conf (FHF X11) H,

6. RITERYE > Sysconfig fRiEss > It > A PILESRBEILRE, B UTELIMEERE
REMERIZE, FEHAHEZA NumLock. CapsLock #1 ScrollLock, XLEIZBIFHETE /
etc/sysconfig/keyboard /1,
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33

IKERFR

YaST AJAB B MR Z A&, AERBNNEREE(]. BESIIARE, HEFERES
REETNECERIA R, PILMER YaST EERIR, THAF, EALUKEMIMNE R ENIRIIR

o

e e

[ ==

MRATHRESRAMLENBEEXAT, BAEFHERNHIZE, MeNZILENES
F&#4% (PipeWire & PulseAudio) XAKERE. FHATHAREMNAREFTIESIMLE,
ENfaEIEN, 15 pavucontrol B ATER.

ERMESIRIR, ISR YaST HEEHEMT > 55, &, Mam<1Tl root AR SKIE1T
yast2 sound &, HIZFEmIFESEXNIEE. MRESERAEA, &R sudo zypper
install yast2-sound e $hNLAZEE,

g1 33.1: BREFE

439

NRERMFAERHEE YaST FeEEMRENEE &, WHITUTL R, BERLEHNS
+*, FEMEFRENEBNES, MREERNE, AJUSEERXHEUTRAEER.
BX ALSA R FBNAERNEBN A SRRNSETIR, BSN https://www.alsa-
project.org/main/index.php/Matrix:Main @,

HFECETEF, ATLUEEREM T MEEED:

REBLE
EBAFERTEAH—PHNEESE — EFE#HTERE. ERIREZTENHEG
EEHERIETL

BRLIgE
AFEEEESEFET L EEMNEBNLES,

W BTN S &IRE
REHFER. AFEBEEXEREFMESH.
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440

6.

7.

1.

O == =4n=
BT EREECIITRRIER, A aefERZED. TN, RESHR
Q’ #ﬁﬁﬁ—ﬁﬁ&ﬁﬁigﬁﬂiﬁﬁﬁmo

. B3 YaST B EHRR,

. ZEEECRNEEREENE R, BMFIRFEZAEND, ARSEHRE,

BEEMAER, BREA, EFERENBNES, HBEH TP,

L ERER—PNMRERED, HAREE TP,

REERTEIRE, WREAUHEERE, ANEERTET. EMNNEEEN

10% FHia, R ERRAISHESS,

. MRMFEETUKENREAE, BRE TP,

FELEMEER = ERHEERETEINE .
ERMFABRENERECE, FILOEEAEN B HRTMF.
BEREAERFEN, FBL YaST EEIRER,

i31233.2 ! A FRECE

BERTHIERNEE ((REWNER! ) , JUEASEEMNEETERFANIE RS
it
ISR EEFERET, FEFATUHMIAZ N2, BXEZER, BREFH,

. BETEREA FNSERVASAF, ANESSRENBERAFELNEE, 8

i E M, ARV AIS AT,

Q i&: YasTRER
YaST BB g BEURHEART, XLXEMETERATES (Bin, SRR
RHAEE) o MEM > SE1hA YaST BERLE. BEFRAUNENESZIRTUHTT
AR, EFRRERUINES/)EFHK alsasound <${TT A,

. R MIDI X, RILUEEEM > BiifF5lkEeR.
. FMEIFFE RS, ERILIRE SoundFonts SKIE MIDI 34
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a. BRI IEEhTZRF CD-ROM i CD 3 DVD IKzph2s.

b. EFEEM » 2% SoundFonts & SF2 SoundFonts™ L3 E|EEH, SoundFonts 1%
F1EBESR /usr/share/sfbank/creative/ |,

5. IRERRPERET ZTEFR, WAILUAEERNIF,. BERETERIRENEIRE, 7
DEFSLERRZFZEFR, HREEM > KENTEF. R3IH0NEFTREZIRINL
&, RtRSENNAREFYSERZIRE,

6. BIAERT, SUSE Linux Enterprise Desktop f#H8 PulseAudio E& &%, ©REEEES
ZOERNMERE, EBRSLIREARIREBENEFRE, EEAHEAA PulseAudio A
BARS, AJUBEGEEM > PulseAudio BLE, WRBA, PulseAudio SFIFIZRF A THEK
BEH. 2 PulseAudio ZIFAIERSCEERAEMILE,

BEETEHIRE YaST EERRE, BaRFREFMEERNEENRE. BRERGESREIIX
ff /etc/asound.state A, ALSABCEEIERIEMEIX 4 /etc/modprobe.d/sound R
B, BN\ /etc/sysconfig/sound i,
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34 1ZEFTENH

YaST el FECEXKIHIGEMMEITEN. % 24 = “FTEIIRE PiIBETEXITERE—F
R (—RES. BRAATHER) -

£ YaST 1, &M > STENIABITENNEIR, BOAERT, TEVEERNEZITH, Ex
FRE R A EEETENNAITIR, X—REBINKZARKETENNLEER, X8, &
BT LA TENIE DT R EC E 4T ENALo

Q x=: BEcups
EFEREZIITENTEI, RFELEMALEFHIEIT CUPS, 0K CUPS KIE1T, RSt
SRTERHEBR. R CUPS A2E5ISNER, RARSRTEBALIZE (Bl
%) o

34.1 ECEFTENA

RABEE R LB shQME] USB $TEMNL, SNARAKNEIFTEIN, BREITEINE S EITHHEE
2+ B

REITEWNDA=AT R 8GR, mERER, URALIEERZITEIAY,
HFZITENN B SO ge B SN e AR ohiERF. ECEFTEIVIEY, YaST BRIAERFRE recommended
NIRERF, BEAEEEIRIERF. B2, MIREHFEXEITEHNIITENRREEG, Ikl
FRARNZIFFEBITENNIREIIERF . SNREM PostScript $TENHIITENEF BB AERE, 1BE
IR M PostScript Y1125 PCL IR shiEF (RIGERIFTENNSZ 35 PCL) o
MRAFZATIEERA T ERFTEINBIEEIER, TR MFIRPEEENATEESBRARK
2. BSNERITEINIXA, LUREERITENNZFFES (IREHTEINNGSE) - W
RIEBRRI, EBIE 34117 “FEE YaST AINRIERE" THREEMRSG R,

FTENNSR L ER SR FTENPATISRER B, XAF eI FA R BRI TR R HENBATI, SAEZE 4L
I, SMIENAFIBSEIE G — MIERNIEF, M—EITEWAEZ T, XEMEETE
FERITEN LZES—1 N5, fit, EIRFITHREAR. BENE 2417 “CUPS T{E
itz LIRENE RITENAFINE ZE R.
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12 34.1 ¢ FRINFRITEDANL

1.

2.

3.

BIE > FTENHLSED YaST FTENHRR,
FEHIEWEERRES, BEH.

YN Specify the Connection FEFIHITEINL, BHEHITF—F, BN, BF=
WM E ZHEEEER S

. £ Find and Assign a Driver FTHXAEPBNENEBZIFMESZIR, ARE

HEE,

. EESERFTENNILECR IR ENIE R, BINEER&LYIHBIEEERF. MRKETEEH

BepizR, BN T R
a. MELRRI,
b. BHEHNEZY KIERTRE,
c. IR¥EE 341,171 “EA YaST AR FFHRRMIETER.

15 Default paper size,

. BIREEERFERS, AFTEIRTERA— N E—BIR R,
. RS, FTENHNECE TRAUANREH EEF I HER, REHEREFTEIVEERE, WEA

ATEFTENNNF IR P B ZIFHECERIFTEN L.

34.1.1 {EF YaST ARNNIRcHIERF

FIEFRAIZERF SUSE Linux Enterprise Desktop BUFTENHIREHIEFFER S BRI EE . TERANFTED
MBS, WMREHFHIERIFEFINEEFREERENREZFTE, AREESITEVIIRNE
Y IRChIE IR 6 :

312 34.2 | REHMIENIZFRGEE

443

1.

2.

3.

IS E > FTEDHLE RN YaST FTENHRR,
EHEWEERSS, BEHN.

£ Find and Assign a Driver 43, RHIXGIFZFRHFE.

fBFE YaST R INIRENFER: | SLED 15 SPT



4. MIIRPEZE—I RSP EENEDEFRGE. FEIEEFTEMER S AR Z,
5. ERHEFRIARERAFE.

6. EEERMEAXENMIER, BRI 34.1 “FRIIFTEIN FrdigfE.

PostScript sTENHAZEITENNIREHIZEF . PostScript ITEMN R ZRESHFER S LAZHY
PostScript $TEN#1#&iA (PPD) X4, PPD X{4H¥TENHGISE R R H,

RN PostScript ITENMEY, SAREHHIERIRIIEF INEEFEE EIERN PPD X1, BREE
SIEFTENHBY PPD XX 14

PPD XHHBEEE. BiXSc2id SUSE Linux Enterprise Desktop FEMH{EEAIA R REM E fth
Ko ae (BXRENRA, BEILTX) . NIRXERGEREEESEIFTENNAIK
oHiEF, BEEMITENNIEN B TEM PostScript $TENHABYIREIFER CD HHEX{E PPD X1, &
XIEFMER, BB 5 248271 “EEGERN PPD R AF PostScript FTEIHL” » &,
W a] LATE https://www.openprinting.org/printers 2 ( “OpenPrinting.org $TENNEWERE" )
hZ&EHR PPD X1, {#F>KE OpenPrinting B9 PPD XX48Y, FER T IAIEERS SUSE Linux
Enterprise Desktop 324,

312 34.3 : {RiN POSTSCRIPT $TEN#LEY PPD XX {%F

1. @IEEM > FTENVLEEh YaST FTENHIEIR,

2. FTENECERRR, 2.

3. £ Find and Assign a Driver &%, BHIXENIEREI{EEL,

4, 7£Make a Printer Description File Available FHYXZIErIN PPD X4

AYTEEERR 1R,

5. BEHfERE Add New Printer Configuration R&E,

6. BREHZMFER X PPD X, HRIRIIE 34.1 “ARIETFTEN” FRETREIE.

34.1.2 IRIBASHIFTENNECE

&) AR TENH RV IR A BC B R B S R R BNIREh R F R AR E A LUFRA KA/
IR, BEFKREFNINLE, ETEITEINIARAIE, A UAECHTENFAIARIART

444 YRIAITENNIEDE | SLED 15 SP7


https://www.openprinting.org/printers

1. @IEEMF > FTENVLEEN YaST FTENHIARIR,
2. ETEECE BRI RPERSITEINEE, ARREHRE.

3. BiIAE 341 ARIEITENNL PARAESUERRE KRR, RAE AR EFERE
Y, AEBEHITIERE,

4, (FIEE) EREOATENVIRIZATENNIZ A RRIAFTENH L

5. BEHRIINMIEFRIPE EUAERINRE. BERIKE, AJURE + fF5RAENY!
®o WIRHEBENREINE, BEHHENBERNEN.

34.2 A YaST BECEMSRITEN

T % B MBI NI TENN . AER YaST FTEMHUERF i TEE, RIENKZIZENTRE,
ISR LUFTENRIFTENRRSS88 (CUPS. LPD. SMBE IPX) , SNEIZFTENZIMBITEIN (BRiFd@d
TCP) o @I M YaST FTENHEIRAY £ AR AR IEIR 1T 45 TENSR IR R L FTENEC E T EL,

34.2.1 {#£F CUPS

£ Linux M55, R CUPS SRBIMLZITE], &ESMNKERNBIMEEFIRERIEZS
[B]RY—& CUPS BRS328KFTEN, @S CUPS BRSZEBFHITITENRY, HFEIZ1TS5IRE CUPS AR
SEm@iflRyZAsH CUPS SFPIER

O == NERBITENAS
CUPS BRS328@id£45R9 CUPS X 81X 3k Bonjour/DNS-SD 7EM4E_Ei@E B TRYFTEN
PAF. BFIRRENEXLETIR, UERFESEERERERIEFTENM R BV EFTED
Mo ERYIRILLITENBAT!, MATEREIE CUPS RS 23FTENRIFRE R F ik LiE1T cups-
filters-cups-browsed #{4EI1RMHAY cups-browsed BRSS. £ YaST BCEMLET
ENBY, cups-browsed £BmIEE.

WRTERBEN cups-browsed ZFTERY, MR CUPS ARSS 23 FIEER B Bonjour/
DNS-SD BEMRITENATIR. ZELERT, EFERIIRE avahi RWEE, HEMEB
ZFim E{#EH sudo systemctl start avahi-daemon F&j*EXAIARSS.
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312 34.4 . EIEEG CUPS fRSSEFHTED

1. @I > FTENHISED YaST FTENHER,

2. FEMERF, EEFEETMETE,

3. AR EEET — 18— CUPS RS 2T ETENHIEE XRS5 23R R FREL IP ik,
4, BEINEARSS 28 UBREEEZFIERARIREL IP ik,

5. BEEEREHTEVEERS. MERYIH@ET CUPS BRSS2ERMERIFFTEITEN.
i312 34.5 : EI B CUPS FRSS523#1TITED

1. @IHEC > FTENHLE S YaST FTENHRIR,

2. EEMEERR, EFEIMEFTED,

3. EPIEZFRE CUPS AR 23AVFTENHA A,

4, 7 General Settings T, IEEEFERAMNIRS2E. EALUEZRBFRAERIENLRE
SEFENBIERE, NREFE—EN, WEBIEFE TR IP Mk,

5. ERARIRTEBohZAM CUPS ARSS 80T, RRBHMENZ. IRSBBBEZE, YaST &=
REFTEVEEERS. RERIFYIFREE BRI LERNEIRIFTEINL.

34.2.2 {EFR CUPS ZIMYFTENARSS 2%

SNRWLLET CUPS IASMIEMFTENARSS B4R TENRARSS , RILASB TS > $TENHLBED YaST #1
ENHIEIR, ZATRMAMER PR E TN, BpiEERSHERMENAEEEE, XF
EERNIFRPECE NS TENRAT , HSAEHNNEEESR,

34.3 B MBHZFTEN,

TR LLBE MR = A CUPS TP R EIRRVITENN, XSERR E =R ERIITEANER T
CUPS 5588, RI@d /2R CUPS FRFTBRY “HISIRTV” RHEZITENN. MRNEERSA, #A
KA TENPATI B FEME _LITIZAZ CUPS SFHPIERF. BRI LURE L A CUPS RS2 KE
EFREHTENRATY, LimiER P inr IEEIARIZARSS 8. EXMERT, FEERANN,
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I%2 34.6 1 HEHTEMN
1. @IEE > FTENHISED YaST FTENHIER,
2. NEMERPERLZITEIN.

3. EEARVFIRIZIR, HIMEEPN T AMMNE R RN, FEEERHIAEAMMEA
ZATFTENHLE AN AR o

4. BHHEER CUPS iRSSe8, HREITENVIAERR.

5. BX CUPS fMIffFMITHIKE, 1B https://en.opensuse.org/
SDB:CUPS_and_SANE_Firewall_settings 2,
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35 EAEN

& LAER YaST BCE USB i SCSI 3##{¥, sane-backends #- S E &AM FAIEN
BHIREIEFMEMNENH. NREHE HP 28—, BBNE 3517 “ME HP 21
BE—A” , BXRUFIEEENSIBNAIES, AIES 35.3 7 "Bl WaiHiTaE" ks,

212 35.1: BIE USB g SCSI 13X
1. ¥ USB =k SCSI i 5 RENER, HITHE,

2. B YaST, AAREFEEM > 3. YaST WE THENEERE, Ea=HBmelERN
HiEE S,
SNSRAKIERFINE] USB 3F SCSIH 38, M= EAM > SHEm010,

3. ERUEAMN, BMENEREENTIRPIEEFEE, ARRERE.
4. MIIFRPEFERFENES, RAEREF—TMTi.

5. EREM > N AT HRIERE T EREETER .

6. PLAERBEERS.

35.1 EcE& HP ZIhge—I&H

HP ZIe— AN A £ YaST KECE, EMfEEBIMEERBIENMLt. NRERE USBHP
ZIhEe— A, BILURTIE 35,1 “ECE USB 57 SCSI 35" RAFIAECE., dIRIEFRIGN
2izigsE, AR, NFRREEBRIHER,

SNRARIEMHINE USB 1%, 3E HP ZIHEE—AHIEEXN, RAILUETT HP IREEIES:

1. [BThYaST, AEEREEMT > 95N YaST MBI NEIERE,

2. BEHEM > IE1T hp-setup Be) HP iEEELE, FHIRRER _LRVNRRITI®N . Tk HP
IREEERIRMEZE, YaST HM(URREBEIER BN,

3. EREAM > NEEITNH,

4, BHHERHEERS.
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35.2 i%\—-l- AJ/\??H?E{M

SUSE Linux Enterprise Desktop ZHp@idMEHEZTEN. EXMZEN, AW TEEERRE
%

1. ®E 3 E “WEHEN PARREREN

2. FAREM » @I ML H T,

3. ERFELE > saned AVFHEF s FPAARFERAABNNEFIENENSE (ERES
7R , AERELHEREEEMNEE,

35.3 I WEHITERE

LB P TR, AT TR

L BEDVaST, SRR » HE(L,

2. e » BT TR R,

3. EEFHEE > AT Net EUENEZFH0ARS 28 TS REREE0H SN,

4, BHHTERL, MERBNIERE “AWNEER” GO095H, HAHER.
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36 EBIREIE

BEREENTEENTEIIERE, EXNTHURASERERN. ACPI (SRECEMBEIRE

O) FEFrEIAHEN (BFENHEN. WS LHJR. BREERAFTESE

AYBEMHAD BIOS flF2, AZHEHNIHEN. TZEANETNMRSHERTEXLEER, &E7]
Llhsid i CPU SRZIATI LUA R & B fR IR ZRIB /Y,

36.1 EFEBINREE

BEPEMINEEINTENNBoIERRER, MANGIWIRAABRER. ACPIFHEE
DHREMENNRAZEAN:

Gl
F3Ho

&5 GINF)
AR BIRIURSEANRAM, FEfE, FRRAM I, BNRGEFENKERKRS, FIR
ST, HENERNBEERELD, RSHRNRELESIFMERTINBIEFA TR
MR TEMERIFERHEE, INEEXNN T ACPUIRES S3.

KIE (EE3HE)
FLETART, BRENRGRSENEEHXARFZRR. ELEFE—MERAM —
BRI XA S NFIEEMNERE. MZRESEREARNFE 30 £ 90 #a9et
Bl RAMEINEEFIHRS. —EHEFREEXMEXNERES TR, FiIBM
Thinkpad F#Y RediSafe, XtRZAEY ACPIKZESRE S4. 1E Linux AR, EIHIIF ACPI B9
BIFERITE R,

Q x=: @i mkswap BT EER T RS KA UUID
WRETEE, IBAEFF mkswap EFMKEME R XM, FH mkswap Eif
KRERABSERRIESXB UUID B, A8 YaST EFMEENR (X=FH#H /
etc/fstab) , SEFEhEEE /etc/fstab,
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B th i %
ACPI o EHMFHERSHEHBEXRER. FI, SRFIRRESRSH, SRMEZERT
EEE

SEESEIE :H
KHE, BXAGTENNER, SEEBEERTAIZEIRITEIXRAN, kIhsefFslE
2

b 3P 2RI FE 45
£ CPU FHE, B=MAZEATERRE: MEMEEFT (BRI PowerNow!
B Speedstep) . TRMUMILAESEHFNKEERS (CRT) - RIBHBENETAR,
WA LR X =75 A SRR,

36.2 S&ECEMERRZO (ACPI)

ACPI EEZHHRERFIRBMNITHIS NEMGAM. ACPI BMCENMEENAERER (PnP) AE
REBFEEIE (APM), TiREBEXEM. ACEREs. RE. NBMRASH (Bl “GLMN
= ¥ “BHBEER ) BERE.

BIOS IRt B & B XZ M EHNBHIAR A EERNR. BRIFRAKERXLEBMITIEIRPET
WACEMERBHETS. ANIRIERFANIT BIOS HEMEINHS, FrLINEEEURATF BIOS 32
. journald FIRET ACPI BEBAQMHMENR, EXEERICAEEENESZER, FS
WE21EZ “Journalctl: &iffsystemd Hid” o BRI ACPI [AIBH I THIZEIZ MBI IE (5

B, BBRE 36227 "EHE .

36.2.1 =l CPU 1%8E
CPU AI LR =MTIREFE:

o SFARMEBEET

* RFIBSHSARK (T-state)

o {HRMIEEZH NIKEE (C-state)

BRIEUHBENNIETAEN, TAURBX=MAFEZEGERER, EEEEKRERAFTEFIIAR
dEH BEUERBRISIER R,
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REESRITH, AFEHITMERATLMRSG, XRENHLEZLFERARSHEZESNA
Ex425THY C-state, ISR CPU L, NIEINKAMERGERMEFRET, WIERZERER D 1
RS T IR, EXMERT, AJUBBRRESIRIZTT. REFZSEIAZIRFIRTIREHKE
G TES RS

TRMENRESBINENRANTGE, flil, BARKHERS, BRHEKEMITIERETM
KATM. B, IRBERGNTREEIS, BT EM7IzT. s, MR CPU LIERE
SERL, N CPUIRMEMTAER,

BXREFEAER, BER (RESMAGEER) ,$ 128 “BREE" .

36.2.2 Ein

FEFHREINRE, —FE R ACPI KR ETAEE & R RIS, EXMIER

, AUEBS THRERASE. BSENT, MHIH BIOS 312N, B, SHEEE—t

RG& ACPI MISEIEIEERTE BIOS o, BTG EME BIRIERST ACPI STHERISEIS, 7

ACP| SR T BRI A SR AT RIE— N BB HA, BiLE Linux PRI XL ER (A
ACPI,

OB, HABMNEER BIOS, MBEHENKIIS, EAUTISER AR
AR

pci=noacpi
AMEH ACPI BigE PCl 1%,

acpi=ht
APITEENRRIEE. A2/ ACPI AFHEHME/N,

acpi=off
£2F4 ACPI,

&&. ARMfEFH ACPI 5| S&£ I 0]k
HLempgit &N (3512 SMP R4 F] AMD64 R4E) FE ACPI LUEHAEREREH, TX
e84, 2 ACPI FIRESF=4 R,
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BE, HEHEXET USB 5 FireWire B4 REIRDR. MR—aITENIELS|T, B
TRRETEERENR, AEBRER.

51%/E, A< dmesg -T | grep -2i acpiRERFANGIFHE (HAFEHE,

E i@t AT ACPI LUMNEERFISED) o WIRTEDMT ACPI REFHE, NREERER
DSDT (RBRFHAR) rIBRACLHARE, EXMERT, F2E8 BIOS FAE—RY
DSDT, % 36.47 "&f HX—IRHTTNE,

ERZECET, FILERFAXRECE ACPIEIHEE MREFMRENZHE ACPI EIXINEE
A%, N=ERFERER,

gnZRiEZ| BIOS SREEMFIRIE, NMRIFSHISHEKR. 3 RMRFISHAEX Linux I#fis#,
IR ZE A X LR, REEHEFRIREBREZFEMEMA Linux B, ti14A2E0X

_I\ﬂﬁo

36.2.2.1 EZER

e https://tldp.org/HOWTO/ACPI-HOWTO/ # (3¥4H#J ACPI HOWTO X#%, &% DSDT %+
T)

e https://uefi.org/specifications 72 (FLRECEH BIRZEOME)

36.3 MEERVINER

£ Linux A, MMRANERER, NAILUEEETEHNKIRRTS, HEEELFNERHNT
I 1T, EENEENHEN L, BEFFhXRAER, RABRESITERETRBEMNEN
ZFNEBITAR. B, MREZAEZEMTEE, BEA hdparm ss S ZH U T 5%,

Zan LA AT ESRRIRE, EU -y A ANFEETHREIFIIRI -Y IR NRIRIR
o hdparm -S X ZiHBRENE —RNERRIEEITTEE, FRUTERR X 0 RREAL
MH, SEEERSRIETT. B 13 240 RRBVBFEINPMERETRLL 5 7. {E 241 2 251 XNAY
a2 312 30 70 5AY 1 2 11 %

fERIEIN -B A LUTHIREE RIS E Bk, £ 0 B 255 ZEiEFE—ME, 0 "RRRAEHRA
i, 255 RABRABHES N, SRERTFIERNER, HLUGE. BRIERIFE, 15EAR
IR -Mo £ 128 Bl 254 ZjEhER—ME, 128 REmKER, 254 "REE &R,
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BE, ILBEEHNKERRSHABEZ. Linux FEZMHESENEET, AMsESMRERE
2o Ak, —EZE T Linux NLEFES NBENIIE 8%, 7 RAM XA SIEHRTT
o X H pdflush PR ST, SEIEXE—ENERERHHEFXEWRIET
I—ERRER, mafBEEAK, BEFHNAREANERZ. BFXXNZHER, BRTREF
AN RGAT. BIAMERT, 1§ pdflush igE ARIERIESE] B R R] LIRS RIFHEIETE
. ERE5VHRE—REFAXHBHREENER, UTZREREMA:

/proc/sys/vm/dirty writeback centisecs
BEAEE pdflush LREMREERIEE (UBHZ—FREAD) .

/proc/sys/vm/dirty expire centisecs
EX—PEESEE, REBNEZNEIZEEAREAN. RIMER 3000, KK 30,

/proc/sys/vm/dirty background ratio
pdflush FFAB AR BN Z AR BN AT It BIAEH 5%

/proc/sys/vm/dirty ratio
SREANTTBHEREFNI ARG, et HEEHEEEFREREE ANREANEHRX,
MAZHET N,

5 HEBEXR
% pdflush SPiFiERF IR BT EA AT RERIAE HIBRE M

BRT XLEHIZZIM, Btris, Ext3, Ext4 ZEHEXGRAUNREMAKSFR pdflush iz
HIENENNTEHE, XWSBIFERARER, ATEEXMER, BENBhgEFR T RHN
Nz . BEMRZY R, 5%3 laptop-mode-tools BR+8; BXAT, IHFEM /usr/
src/linux/Documentation/laptops/laptop-mode. txt,

S EERRDENEFNITAAR. FIM, FHNREESSTERR SR 2B iREE
MENER, MXSMEEHE, TR, EXSF SRR,

TEtbEES, BR4FSFIPIERE postfix EFZ & POSTFIX_LAPTOP, IR IHT =LA yes, N
postfix iFR)ERAVINIERE BZE MR,

£ SUSE Linux Enterprise Desktop A7, XL AH laptop-mode-tools 1=,
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36.4 &I5

FrE IR EEMERPICRERFARICH, EaEA journaletl iR EIFZAIIE (BXIF
AEE, BEENE 21 E “Jjournalctl: & systemd Hi2” ) o UTFJINEONEBRER

RIS

36.4.1 CPUJSREINGEEART(IE

BEINAZEUBIAE S ZRENAIER, Eo e FT B FHRAZEREERIETURECE CPU 4
HITH|, WNRZEET kernel-source #%€1, BJ7E /usr/src/linux/Documentation/

cpu-freq/* i E|IER.
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37 FHARE

AEASEXFEHRREIER K MEFEATER SUSE Linux Enterprise Desktop BIHI NS
Bo WWEAEMRAFARE, H—13HZD NVDIMM 5%,

37.1 &N

BARNEES AN ENEE, EEREZIARZ RAM (DRAM), FERYFE RAM IRETI
HERE I AR EIZSFER (SSD) B9 BE.

SUSE BRIZFEXR A AMD64/Intel 64 #1 POWER AR89 EM L, 3F SUSE Linux
Enterprise Desktop {ERFANF.

S5EZ5H RAM —1F, FARTFERZEEEREAAFEES, Fit, SRYEINZRRS
RAM #8[E], LA DIMM BUfZzUiR (. XEERTFFR NVDIMM: JEZRMENFIEHRTNREFRER,

A, 5 RAM RE, HARGFES N HEERMNTETFIER SSD, MEHETESFIEBR
AUz, BREWL, REMRMEEZRIEEFME . ARAXANEFRBHN, ENINARR

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 FARMNFAT ZETNESEHEANENRS, R ELNMIEZEAENERNE, &
TUREERESN RAM F1 NVDIMM, 121{ERFAFNAIZFEEES RAM FHIT, M
NVDIMM AT iR B F i X

° HTFANEHMNERIFARENILESERRE, BFRAEFEZRINERS ST
NVDIMM BYBE(HAIIAE, B14E NVDIMM BY38 &, LUIKRENTRILERZIMLERNTFEE, XS
g EEIZEFNER. FEENZENRETZEES,

ACPI #REERRZS 6 PEX T B EHEF RS, B2, Libnvdimm FHZAnENH 2 1R
NVDIMM, ®ILMEEIINA R ERAXLERE,

() #%: Intel Optane DC AR

Intel Optane DIMM R7ERIEAFERT T

* 7£ App Direct 1230, Intel Optane R7ER] B{EIRIERKAZEIZFHRER SSD
NVMe i&#&. HAZMTEE, R THHEERES,
B SLES 12 SP4 {2 B 83z #5F App Direct 1238,

o ERTFEEILT, Intel Optane R7ERIEN DRAM B—HE FEMIABTEE M.
FLEXTT, #IHEY DRAM DIMM BFEFREHIAAIEIE, M Optane DIMM Y
ENREARERE, B2, 54 DRAM RFBLL, XIMEINERHIAR TIERE
TRERIE, NREEITHNAEFFTAEBAFALLEIMER Optane FEILE
Ihee, ATFHEERTRERMER. LHEX THEIRESTER AR EK,

B SLES 15 SP1 2B A e RAFIR .

o TERAERT, Intel Optane BIEH DX, HEILEEIUGENERMIER TER,
B SLES 15 SP1 e B A PR SR,

37.2 KNi&
e

KIEE—MSAREFR, AURA—ITHS T BMEE. NRNTRHXED R
8], WFEEARNIZEKIEARFARF.
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B==ia]
FEZRMFETENE MELIUSERE, 715 NVM Express SSD Z#R==[al5¢ SCSI ZiEE
7C (LUN) #8383, BFFTIEER RIS E B R1EIRS M /dev BRA, RIBATER
WiEAE, BFZERNIEZD NVDIMM RHFEEHMRANS, HEARTFFXLEFES
X/ NEo

=30
SPMNEMTEEABER, ZEXNENXERZZHTEE AL NVDIMM T, F—XK
FHRER BT E—RABERNEE, B EEREANERATRANER, FF=EHER
BE:

devdax
%% DAX R, BIEBPEFRIGENXMH ( /dev/daxX.Y ), REEQNEXHRS,

fsdax

XHFRS DAX R IRAKIEEHMRIN, WERIRIAME. 8IS extd 5 XFS
DAX B93RiI&# (/dev/pmemX [.Y1),

RBEX
ERTAHRTTHREREMNHTENERX GRS, ERTNESITE. SHMEER
SFEBo

raw

FEEERETHRIENAEEE, T8 DAX. SHEHMRERGERE.

Q iE

SUSE R"32#F raw 21, FiA7E raw JRTE P EHX RS,

A
SABEERR R, e N ATRAAS RIS %A AR X
BEORBANTE, ESENLRAASHQUKENATIER, SRMARNEE: “HA
Wi (FHESFMARINARMTRE) , WREHRN “WER

HARNTE (PMEM)
5 RAM 2}, PMEM 1R IAFTSRUETAIE. (R PMEM BY, & RFIEAT L
BEZMTEH NVDIMM, fEiXEe NVDIMM £88] eSS %,
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@ 7S KECE PMEM BFR=(E,

}% PMEM 5 DAX $5fcfER
79 Direct Access (DAX) Bt & PMEM Biff =85, 1hRAFER =563 NI
HEF, FEEHNGEER, RETBEMEREINEE NZZRTEHNENF

-
To

fERREMER (BTT) B9 PMEM
SEGANBEARZT—, BIEBXIANEE RN BTT RXiE1TH PMEM
BIF=iE], MARKBE RAM A—HRBARFT T IFUIER. EPMFERNGEIS
KR RLE SRR B X A T,
BTT ML R R EBHIBRIFTIEE. ZEETFRANRRTEEE NKEEER
STBEX. NRETMBXETEATEEAN (B, MRS NREHTENRRX
M) , BEMBXBRERIERLENRS. FHit, TAEATHEBXRHITI
D5 No
Ltesk, 3F BTT BIF=iEMihR=BHAZERE.
BRAET, BTT ZRFFZEARZHF DAX,

RiE3L (BLK)
RIZFEEE D NVDIMM B Vg & # T, WEXEEFA, BEFABR
2N
f% devdax Bir==(ElLASh, EMFAEXRBEBNIERXHRARINE, WRFERERIIK
EhE8—#E, SUSE Linux Enterprise Desktop Sz#5f# R ext2, ext4 #1 XFS XE£&%:,

E##i5ia) (DAX)
DAX AP A R EEZRET A TZRT AL = 1E] (5140, 2R mmap R4eiEAHITIR
5) o

DIMM 4331t (DPA)
ZE1 DIMM WAGEHFZHRBENAFHUL; B, £i%Z DIMM AR EREAIFUF T
MEFaa9hE,

&

fi#7F7E NVDIMM B sTEkdE, BIMNBRIRTEEN . FILAER DSM i) X LR,

RFFERISE (DSM)
FF3A18] NVDIMM #pYEH-RY ACPI A7,
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37.3 fERXEG

37.3.1 ¥ PMEM 5 DAX #&5Ec(EA

XMERANAFLRFREES MR, MRREMBHEMARHE, BIETEAISISNEFME
=iEl, X EN AR A UMIEERD B NSRBI, PMEM EFER&EZER,

37311 FAIR@mTRAFTAFUFHEENNARER

MRS BEENENNAEFIRFHEEERARANREEFEE, NIERHF A LER mmap
ZLRA, BRARFREEBNZNAEZFMIETE, MEHERERMIMNNRSE RAM,

37312 BEEENRREEE

AT TERTIEEFN RAM, BRREAALIIESEZR, MENE RAM DELNAER.
n, FIEIMERIEZRERTFZRERFEDL (VM) &, HFXEMERSET, FLERTLUR
DENENEEFERE, NTAESaENLEEESZH VM,

37.3.2 ¥ PMEM 5 BTT #3fcfEA

NREAEERA—E NVDIMM HERIA RTFE A EMBEEIRIREFME N, TLUERLLS %, f
M, BXHRLERICETER BTT B PMEM L, aJLURAEAREEREMIERE MR A MG
FRAITX G RSMEN T EM (B8IE 37.53 T “QIEER BTT B PMEM Z#F==E" ) o
MMNBEFMES, WSGEMEGIBIRE SSD —1%, feYMEMTAEEISE—HER, F
@, LM BEIUSHRERARGENNG, GFN—HFEETI(F

BTT MR ETFAIURIEBXREANNEFH, AL, BMERAHTFHIREREEMNE RN AER
WEERIFIERE TE, EdinENEIRREEERETRAEIRRS.
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374 ATEEFARFNIA

BEER/ARE, DARE ndctl HFE, ZRIRGEMIRE libndctl R, FER

1#_25.}%)__‘1?'\5]&) FEZ_FEEE NVDlMMo

XL T Bi@id libnvdimm FEiz T, ZESIF=M3EEA NVDIMM:

e PMEM
* BLK

e [@% PMEM # BLK,

ndctl SLEREFRE—RTIERMN man 71, BJ{ERU TS IHRXLTImH:

> ndctl help subcommand

BEERAATHLHYIR, BER:

> ndctl --list-cmds

AN Far L EE!

version
£~ NVDIMM % #HT AWM AR

enable-namespace
IS E R B FR= (B Al fER,

disable-namespace
PEIEfEREE B TR=IEL,

create-namespace
MIEEBIETFIRE BBV R IR=IE,

destroy-namespace
EfEENZ TR (8,

enable-region
s E IR HE A,
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disable-region
PELIEfERFEERIX I,

zero-labels
EERIKEPRITTER,

read-labels
O RIETE IR TR TT IR,

list
ERATANIgE,

help
EREXTIARENEER

37.5 REFANF

37.5.1 ZEAAR NVDIMM 171

AJLAEA ndctl list < 5IH RSB R/ NVDIMM,
ELUTRAIF, RAEBE= NVDIMM, XL NVDIMM IFEN=BEREERN,

# ndctl list --dimms

[
{

"dev":"nmem2",
"id":"8089-00-0000-12325476"
Bo

"dev":"nmeml",
"id":"8089-00-0000-11325476"
g

"dev":"nmem0@",
"id":"8089-00-0000-10325476"
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INRLESAERIZLL, ndctl List &/ AT H AT ARIXIN,

=
@ /E/%\

XA REF IR F IR B o

BEE, RERE=1 NVDIMM, EE(IHNERAEINXIT,
# ndctl list --regions

[

{
"dev":"regionl",
"size":68182605824,
"available size":68182605824,
"type":"blk"

b

"dev":"region3",
"size":202937204736,
"available size":202937204736,
"type":"pmem",
"iset id":5903239628671731251
|
{
"dev":"region0",
"size":68182605824,
"available size":68182605824,
"type":"blk"

’

"dev":"region2",
"size":68182605824,
"available size":68182605824,
"type":"blk"
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TEIFEMARNENET: =1 BLK EERIRIL 64 XI5, 5(E—1 PMEM EEHEH 189
GB X, FER=13 NVDIMM RBIFRE B Z AR NS,
BER, available size ME/RES size WERMEHER, XEWREEKRDEERTIE,

37.5.2 fERECE AER DAX VB PMEM & FR=S(8]

E—PNREIE= NVDIMM EZE R {EF Direct Access (DAX) BYE D PMEM & 7= (8],
B— NS B EOEFRAIZFRTIE,

# ndctl create-namespace --type=pmem --mode=fsdax =--map=memory

{

"dev":"namespace3.0",

"mode" : "memory",

"size":199764213760,
"uuid":"dc8ebb84-c564-4248-9e8d-e18543c39b69",

"blockdev": "pmem3"

XL 1F DAX B % /dev/pmem3, &EBAIFHH 3 HEABRXXIFES (TEARFIFHH
region3) ,

- -map=memory &M% NVDIMM EEY PMEM TZE=EIFNE —E045, FARDELFRE struct
pages MINEBAZEIBLEN, Xi¥, ErILUEHBE PMEM Z#F=S{a]5 0_DIRECT I/0 #1RDMA
EINREE R,

B4 PMEM 8T EMNBEZFLUNFR PMEM KiE, 2EEANE—HOFARTETNEL TR
IR,

ETR, BIREMHREE ST IR FIRIERS:

# 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
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SHMEMAEESE—F, EEMZIREZE, BIFERINL. E4RFIF, HIER XFS
REMIUL:

# 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

ETHR, TERNRDSEHIENER:
# mount -o dax /dev/pmem3 /mnt/pmem3
AfE, ALURKEEERIRE T — 1 DAX BUiRE:

# mount | grep dax

/dev/pmem3 on /mnt/pmem3 type xfs (rw,relatime,attr2,dax,inode64,noquota)

ZRZE, BINERE—NER XFS XHAFEKRNILEY, BEHE DAX B PMEM ZFR=iE],

XHZ A RGP RIS AT TRIES mmap () AREZREIEZRESE] NVDIMM _ERIFFARTFRY
EPAtiE, HERLaI NEERRF.

MIZX RGBS HITIER fsync 8 msync AR AIREREREHHIETEE N\
NVDIMM, XA =RIHEE mmap BRESTE A P =6 PSR E A T Em By R EX L 2R R 17170

37.5.2.1 EFBIR=TIE

TR ERAEREFRENEMEMEENEZR, RILMBNHL PMEM &, ARRKHEZE
Bo
BRHEHZE:

# umount /mnt/pmem3

ARIRERRM=IE):
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# ndctl disable-namespace namespace3.0
disabled 1 namespace

RIEMFREE

# ndctl destroy-namespace namespace3.0
destroyed 1 namespace

37.5.3 ¢€IE{EA BTT By PMEM & FR=S|8]

BTTIREEFHERXEN, Hit, HEFES Ext4 F XFS BiZiREEIERIFE, BTT 210AH
AU, MRREBFLE, BiCBRIFIPEATRE, UTRFIRRIOFECIZER BTT &
X1R{ PMEM &#R==(8], IR X4 &5HICE TR M8,

# ndctl create-namespace --type=pmem --mode=sector
{
"dev":"namespace3.0",
"mode":"sector",
"uuid":"51ab652d-7f20-44ea-b51d-5670454F8b9b",
"sector size":4096,
"blockdev":"pmem3s"

}
TR, REmMEREHFE:

# 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

I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

5aiEEE S IF DAX B9 PMEM &= 8]—#E, X5 BTT B PMEM BT BB 5 H
NVDIMM RBYFR A AT FITEf#.

> =

Q =
TR (/dev/pmem3s) KER s T’ sector BX, AIBETFEMBEAIAECEAER BTT
SRR S
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AIEa— RGP TR R EE S

Itk 2REY PMEM ZR=T(E] R BEEF DAX. ERER BTT RiEEBESANREFIE. SX&ED

PMEM SRIFENFEF#HITBX SN, BTT o — MM BXRIEWH SR TE2E AN
BiE, BTT BURFAREMENIRGFLEN, EHEANNEIEHENAREFER. NREL
HIEREPHEIENZIZREBRKRE, EAABTERER, EXMERT, HARERFRILUAREE

iR, MXLEIHEDIBRERE, XaTUpEEIMFESN ‘BN B

B UG E MR AR AERIE & — R X 215 BTT 89 PMEM B#=iEl, FREESENXHER
SIBECER. TERIZBIFTIE5S DAX #EECEA, B2, IRIGEPAIMHE) mmap BRETIEE
FREERF.

3754 BXHZ%HIZCET PMEM/BTT L

HERXARSEHICET — T RIS LH, ZREERANXEFRFARKNNBASEF R
gitERE. MEA/IMRBRIRER 4096, ERILUERLI T LEHIRA/:

# blockdev --getbsz /dev/sda3

TEBRGISTERIMAY NVDIMM 1§ L6 Ext4 Hid, FH1E SATAIRE LEIEXH RS,
REBHNERSGEXEEZAIL:

# mke2fs -b 4096 -0 journal_dev /dev/pmem3s
# mkfs.ext4 -J device=/dev/pmem3s /dev/sda3

TEATREISTE SATA IX5h25 ECIRREIRY XFS RS, HIEERMAI NVDIMM && ESIER
ic:

# mkfs.xfs -1 logdev=/dev/pmem3s /dev/sda3

BXETHEMEE, 55 man 8 mkfs.ext4 #1man 8 mkfs.ext4,

376 EZER
B TR EIRT B S (58

o FARTE Wiki (https://nvdimm.wiki.kernel.org/) <
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BEHXEE NVDIMM Z43EEA. BXNHRIERE, UKREXER NVDIMM RIFLSER
%, BEE Linux 1 NVDIMM SSIIRER AR R, bR INB RS RETY 7o

o B ANTERIE (https://pmem.io/) 7
BXTE Linux MEMIRMERZEPEE. EAIFZRIERNT, UNKNEALLERFNRSR
ERER. HRAAT NVM E (NVML). ZEETRRMEE B/ API BFERF ZEF#EHT
FAMRERE.

e LIBNVDIMM: JEZKMi&E (https://www.kernel.org/doc/Documentation/nvdimm/
nvdimm.txt) 2
HXEERAZAAAR, SEFEHF Linux RIZRE ‘XY BRH. HFRITT IR
J2F NVDIMM BIRERZIRIR, FIH T A XAZSEIMRAHA T, HAE7T ndctl TR
fERR sysfs WiziEO,

e GitHub: pmem/ndctl (https://github.com/pmem/ndctl)
FBFEE Linux RiZH8 libnvdimm FRFAWLBIEFE. BINEEERPTEE, UL
KB AI S,
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38 {#M YaST #1TARSZ EIE

YaST £ 7 — MRS EESS, BATIEHIRIARABERHRS. BERRESRE, UK
BEX 4, SUSE Linux Enterprise Desktop 15 SP7 i —IRINRER, YaST %%
Ejt systemd ERERFHREVEIRS, XEBIRSEENIRFERE.
systemd ZFHMEAETERFNEERBOIRS, ERTREBMRS. XLRSERMHET
KA RSMEEF. W, CUPSH cups.service #] cups.socket #zfl, YaST aiFiEik
REFERNRS R,
EB&LWﬁTW%%E%”Ef?“Eﬂﬁﬁ”?ﬁﬁ¢%ﬁﬁ:W%N\E%ﬂiﬁow
REETERTRE, BAFERT, IHSITA—MUANEERT, HEREERNBR

o
RSS2
RINRERT)
Ef: 57 e
RS T BE WS @ik -
cups Fzh FiEfT(BH) CUPSScheduler
cups-browsed Foh FiofT (EF) Make remote CUPS printers available locally
dbus Fh &{TH (iz775h) D-Bus System Message Bus
debug-shell Foh FiofT(EF) Early root shell on /dev/ttyd FOR DEBUGGING ONLY
detect-part-label-duplicates Fh &{TH (EiBH) Detect if the system suffers from bscH#1089761
dhcpd Fah FioiT(EF) 15C DHCPv4 Server
dhcpd6 FEh Fi=fT(EF)  1SC DHCPVE Server
display-manager F#e =79 (iE779) X Display Manager
dm-event F *i=fT (EF) Device-mapper event daemon
dracut-cmdline FzEh *izf7(EF)  dracut cmdline hook
dracut-initqueue Fzh Fi=fT (E%) dracutinitqueue hook
dracut-mount Fzh Fi=fT(E%)  dracut mount hook
dracut-pre-mount Fzh Fi=f7 (E%) dracut pre-mount hook
dracut-pre-pivot F@h Fi=fT (E%) dracut pre-pivot and cleanup hook
dracut-pre-trigger FTh Fi=fT (E%) dracut pre-trigger hook =
L] k
BHES) | B - SREBAD) BRAEWL

HENH) BH(C) BEQ)

38.1: YAST IR53EIEsS
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EEENASNZRHENRS ER. BRIRBE—/ DRSS HIhED, i
CUPS. dbus. iscsid. iscsiuio. multipathd. pcscd. rpcbind. TFTP. virtlockd. virtlogd,
BEXERTHELERIENFHAESR, 55N man 5 systemd.socket,
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39 £ NTP R H|g]

NTP (MLEESEIY) HFIRETFRTNE LNRFEINDN. 85, iTEVME
AR EEEREARS IR G E]l, AR BV RENS R EMITENV IR ER,
XEEHEWNEBR, BErIAEIPEXEE, XaFRFMEPREITENASKNENE
&,

HIFATINAANETEFZBER THIERTER, AEFEGNH I TR EHIEFS B EXE
NN AEFNER, FHEEARNENESSRIFLTERA, FIINREEENENEEXE
M REFEIEE, EMETR, BEFERTAEITENLNARSEE, BEFohAENER
—MRIFI A E. NTP 3RE T AR RIXLERFBINE. NTP BRSS@id W& R A] SEBY B AR S5 2845
SRR AZNE, ERZFNAMSENT (NXLRITFINENH) #HITEE,

B SUSE Linux Enterprise Desktop 15 £, XF chrony £/ NTP B9ZIASKI, chrony &
BWNEBS: chronyd SFIFREFRIER S5 S B6, chronyc i iTREREFATIEE
chronyd B91%8E, UMEEITEREIRIESE

M SUSE Linux Enterprise Desktop 15.2 748, FFECE NTP X inHY YaST iR ECE
systemd-timer fIRE cron SFPREFEFRNIT chrony (MIRKEE A UTFIFREFIIERIE

1) o

Q ixx
E®1d Active Directory BRBEIRIY, 1BRR (ReMaism) ,ET7E “Active
Directory x#%F” , 5 7.3.3 % “fEMA Windows 15A7 5 F AN Active Directory” , {58

Windows 15 5 A& AN Active Directory 5 FH A5 BRIRE,

39.1 f&EF YaST ECE NTP ZFim

chrony B+ &FRKHRY NTP PP (chronyd) Fifig B A ER A+ EABE AR F R RS
B&%E, EHIFRBRERAIZE LEURTERER, fi0, RFISHE GPS ZILEE 2R
HRvediElR, @A RTCERNAZASENELR. YaST &7 NTP ZFIHIECE.

£ YaSTNTP ZFFIRECE (WZ5ARs5 > NTPECE) BAHR, ERILUEERSRN NTP SFiFIZFRIBY
8], ECERRVERE, LIRGARINBEEXBETiEfksS 28,
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NTP Bl & )
BT NTP STiF#i2
RFHM)
FRTFINHHIERF(S)
o IEIFITES| FH(B)

EEFRN)
-

FFRSE
cz.pool.ntp.org
pool.ntp.br

ua.pool.ntp.org

ARINA) REE) HIER(D)

| #EBH) RKC) | | WEO)

39.1: NTPEEHO

39.1.1 NTP SHMPIEFETH
BRI UM T E = MEIAEFEE o) NTP SFFEF VAT (]

1RFzh
ERNFEIRIFEB R chrony sFRIERF.

FRTIFEFRES
R A TIPHEE D A E IR E R STEYE], MAFKAIETT chrony, EAILUSEFRY
B (XD o

IZBPFNTES | S8
PR BT S | SR E RS S | SR BaiEaichronyd, BINERILIZE,

39.1.2 ECEIRRYEKE

TSR TRAER, EERDEHFHS. IRRSBIEAEEN—AE (2H) NTPARS:EE, 18
IRE%A_.\, yu%«?mmﬁmﬂ%l_l_ DHCP ?iEﬁi\- NTP EE%%&) mjﬁﬁﬁb/u\ I:IL_o
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39.1.3 BEcERTElAkSS 2R

HEFIHEAIEARSSB[FIE NTP EEEE AN THE0. RIBFEERAFN. FHEMMIRE
PRUEFIR,

BRI RN BYRY B] AR S5 28 -

HECE »

kD)
cz.pool.ntp.org iEE(S) - (T

v REEEEEQ  VBEEmE)

FENH) EGEC) || WEWO)

B 39.2 | iRINBYiEIARSS 23

1. 7Eitvitr iR, BABRSIHHEYMIEED BT E AR5 285 i B kS35 28 A7 URL, 1BE4F
URL [, BRI Z URL @EEMAEMAIETER,

2. FUEREIGEZD, LUETE chronyd PP B ahif @il A& 8 215 KK R E][E
Zo

3. BUEBEL%ER, FEMBEN chronyd sPiPiERF B3| SR TREREREII BB R F IR
5ISHE, 0, XFFH NetworkManager EIRMLIEIZNEICAS BN, IHIEIIEE S
o

4, BEHFHEHITHIA
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39.2 FohEcEMLHHY NTP

chrony M /etc/chrony. conf X{HEXHEE, ZilitENNFREERY, EFESF
chrony R AR EIARSS 2. SR LMERIFERIARSS 2R NREL IP sk, Fl40:

0.suse.pool.ntp.org
1.suse.pool.ntp.org
2.suse.pool.ntp.org
3.suse.pool.ntp.org

TR LEE MBI, MRS ANET A 1P Hoik:

pool pool.ntp.org

O 7 BE—RKRTNZETEN
ERPE—MERLZSITENBNEE, BNAEBITI—&MIRSSERATPAEXLITE
Mo LEBRIFHERREP—EHENERNERSSE (ESMINERSEFAL) , H
HHEVENENEFin. ¥ local 15 INEAMRS 23T /etc/chrony. conf, LU
HE5NETEIRS 2R X 72 FF:

local stratum 10

25 chrony, 15iE1T!
systemctl start chronyd.service

etk chronyd j5, RAGHRERFE—LENERIZENE, LUKEIZATHIEAMITEAHEY
miEX . FRREEXMH, SiITBENBHN, AJLOHERBARHNRSIRE, FILUIZEMER
EIEThRE, ERFANEIRERENREE.

ERA chrony DEZRSES IS BIER, 1BIE1T!

systemctl enable chronyd.service
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& M yast-timesync.service RS

BT chronyd.service g%, SLED IfE & yast-timesync.service, tAtgs
55 9WEitAk—k yast-timesync.service, ZIRESIE{T chronyd (A -q3%
o) RigERSE, AGERY. AFR—EREEETT chronyd 89— 1326, ALk’
NER B RAEERF chronyd EXBIARSS

39.3 BEcE NTS

MRS RN (NTP) @—Fhil, BTFRPNEHh—EHE 8NN RS EIH R HEH
Mo AXNBUEIERMKEEZRE (NTS) £RIF NTP,

NTP thil ARSI N R 2 HIKIT BT B AR SS 231 P i Z [BI BV (S # 1T B I IEAINE . L8
Btfal% 2 (NTS) 2—Mi2E NTP ZE2MBY R chrony x5 NTS, BILASGIERYElRFHBIHEIZRE
LB T

U IR T iNEEERERSSHENE P imitEN, URMReNERERS,

1312 39.1 . ECE NTS BJiEliRS5 2%

1. (Fl%) BiNEBTEIARSS 2RECE Joilid NTS EfBTiEl, XiFr UFRMES SR —FF
A ML 2MMEIRES, R /etc/chrony. conf HFREARZH NTS BYIL A Adia]
B, FHRNINZED—3ZHF NTS BIBTE)R, 540:

server time.cloudflare.com iburst nts
0O #F
Z Nnts EMIER NTS & (WNRAH) , MRNTSFHAH, WXEERE NTP,

2. &3 chronyd fRZ,

> sudo systemctl restart chronyd.srvice

3. RILFCERIATIENR,

> chronyc sources -v

476 BCE NTS | SLED 15 SP7



MS Name/IP address Stratum Poll Reach LastRx Last sample

~? time.cloudflare.com 3 6 1 2 -947ms[ -947ms] +/-
12ms

~? pyrrha.fi.muni.cz 2 6 1 1 -948ms[ -948ms] +/-
39ms

~* whitesoft-intex16.c.cbsn> 1 6 1 2 -948ms[ -948ms] +/-
5444us

~? mail.combatostrich.dev 2 6 1 1 -948ms[ -948ms] +/-
28ms

Q =

BA N FERRYT EEROE A R E R BB ELR.

RECECE RIS ERZ S EMR NTS R,

> chronyc -N authdata
Name/IP address Mode KeyID Type KLen Last Atmp NAK Cook CLen

[...]
time.cloudflare.com NTS 1 15 256 3 0 0 8 96

4, RGARSZHRILERTESIEEWLER P inrl LS5 EfRSS 28R P BialAY allow £, £l
un:

allow 192.168.1.0/24

5. (FA%) WREHEIARSSHBERAEZFIETT, WA NTP M NTS FRARRAREE. 2L
%79 123 1 4460,

6. IREX TLS iEBFEN VA EZEHAHBZEESIZ] /var/lib/chrony/, #%% chrony 2
A E(], Bun:

> sudo install -m 0440 -o chrony -g chrony nts.key /var/lib/chrony/
> sudo install -m 0440 -o chrony -g chrony nts.crt /var/lib/chrony/
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0O =%
BXTLSIERFAER, AIS % 1893E (https://
documentation.suse.com/smart/security/html/tls-certificates/

index.html) 7,

7. w38 /etc/chrony. conf #39jFiZ ntsdumpdir /var/lib/chrony ZIE&E 4T &
SRS SRS TLS ZEAFIEBAIERR,

ntsdumpdir /var/lib/chrony
ntsserverkey /var/lib/chrony/nts.key
ntsservercert /var/lib/chrony/nts.crt

8. &3 chronyd fR%,

> sudo systemctl restart chronyd.service

i3#239.2 : BZE NTS EFin
1. ZHEIMBHINTPIR, Fl0:
#server 192.168.1.1 iburst

JREEE®ATE /etc/chrony. conf Hgg /etc/chrony.d/ FEIXHH,

2. ERHENFBBEEESE TLS IEBHIR CA, BXNMAERE CAIEPEMEXIIEAS
8, a8 E[IMXE (https://documentation.suse.com/smart/security/html/tls-

certificates/index.html#tls-certificates-store) 2,

3. BEEiEAE 39.1 “ECE NTS BYElARZ528" HECERI NTS BYjalfRSS28IRAMNE] /etc/
chrony.conf & A% chrony BE2&d, fFldN:

server ntsl.example.com iburst nts

4, &8 chronyd RS,

> sudo systemctl restart chronyd.service

5. RWEFin LEENNEIRARIAEZEET S 7.
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> sudo chronyc sources -v
> sudo chronyc -N authdata

6. 7£ NTS FHElfRS3 28 L, RESMEF KB X NTS EENAIHER.

> sudo chronyc -N clients -k

39.4 7Eiz{7BY{ER chronyc E2& chronyd

Ei17hY, ERILIfEA chronyc KER chronyd 89178, ES4%MBE X chronyd g9i2/ERY

SRS

e URBRERAHIER EERIETT chronye, BELRZHRERIEIT chronyc, BEG<ITLE
A chronyc, ftEBRBTRAHEFFEHAGS, Ht0, BERNERZ /D NTP REXHLAR

W, 1BIB1T:

# chronyc

chronyc> activity

200 OK

4 sources
2 sources
1 sources
1 sources
0

sources

online

offline

doing burst (return to online)
doing burst (return to offline)
with unknown address

EIRH chronyc B3R, B quit 5§ exit,
NREABEFRAREIRTN, BEERAGS:

# chronyc

==
“gg’ TE. |

activity

mAYEECR

M chronyc #ITH B R BXRAMMN, & chronyd TAERFmEY, EfTRREEX
EHITKAEN, 1582k /etc/chrony.conf,

Bx chronyc fn ST ESIR, BEWEFAMI (man 1 chronyc),
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39.5 E1THIHIEISETE][EZ

RE chronyd i@% 5| SEEMEEZN AL LR, BZTATABFEEXHFHIEEN
BfiglAR S5 2809 DNS & #F.

chronyd &2 HpYa) IR =R A2 server, pool # peer {5$HEMBTEIARSS 28
&5, BEIRALE,

NRBzN chronyd BRI EGRIEEIARSS 28, ERILUERE of fline 3&In:

server server address offline
chronyd A= 10ARSS2:, FRIFERU TG BAXMICH:

# chronyc online server address

IMEIGET auto_offline ¥, FEHMIERSREIXTHMER, ERBKEILEM
RIBY, chronyd £ERIEHIERSSEMN. MBEMIER, ERESHENTHN, TEM

chronyc izf7 offline &%,

39.6 IKEAMSSHTH

W48 chrony (kI FEMIZR (B30 gpsd) Fi@id SHM 8( SOCK IEEhEF 14 iR)itET#K
1B, 7 /etc/chrony.conf F{ER refclock 5L I8 E ERIEREIRRIEGSE BT,
EERMMESI: RohiEFBFMRCHEFRENS . X MSHEERESI HE T
refclock %I, chronyd G& L TIRGHIERE:

e PPS: #Z pulse per second AP| BVIRGHFZRE. f540:

refclock PPS /dev/pps® lock NMEA refid GPS

° SHM: NTP HERERzIIZRF. FI40:

refclock SHM 0 poll 3 refid GPS1
refclock SHM 1:perm=0644 refid GPS2

* SOCK: Unix BEEFIKizRF. flUl:
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refclock SOCK /var/run/chrony.ttyS0.sock

* PHC: PTP BBfESshIRThIZRF. f5I4N:

refclock PHC /dev/ptp® poll O dpoll -2 offset -37
refclock PHC /dev/ptpl:nocrossts poll 3 pps

BXBNEoIEFRNETRYIFHAES, 7550 man 8 chrony.conf,

39.7 5IMERBYE]Z2 (ETR) BRI A

SR5IMERRY RIS E (ETR) BB R, SMBETEISIRE 2720 2B 20 X% HPERE IR
HefESHEPES, UWREENMEIRSSEM TOD RHMERIFRD

A ETR T ENA LLUEZE— 81BN, NRNREBIRPRERE, Ba¥FIE CPUH
T—RITENRE, XRFEHREL. NRAEXMER, EZNHEAELH, E5%
FF XRC B9 &3##1TH9 DASD 1/0 #B¥ = LE,

L@ sysfs BIEEUE ETR 2HF; B root BEfTATa<:

echo 1 > /sys/devices/system/etr/etr@/online
echo 1 > /sys/devices/system/etr/etrl/online
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40 FEHFISAS

SUSE® Linux Enterprise Desktop 12t 7 Z#REMNEEMXE (L LIRHFEEMEITRE
NRZEH) .

a3
A% SUSE Linux Enterprise Desktop FIKZEXHY, i&ih1E) https://
documentation.suse.com/#sled 7, REBENFBTMIBE. AL, RAEEZEMUE. &
SENZ2MS,

/usr/share/doc HAYZHY
ILEREERANLITIHAE (EFFER release-notes 1) ., HFHR packages #
TEEERERMENER. BXFMAEEAILESE 40.1 7 “EEZE" FHREL

HEHLTHFERTNEERA
ERNRE, BRFETHMTED, JMEFEEEIFMIIANIE B IURIRHEM TS
B, BXFMER, HBNFE 4027 “FHITT MEL03T EET o

SEFBEIFD
GNOME RERIEEBIFC (F8)) T GNOME REAERIEHRIHRER,

1HE R RIERF BRI BB IR &
fEF YaST REHMEMET, BEZBMRERHXY, HAEXEXEFZENELEREIE
bR, B2, FENARERF (W GIMP) FIEEEBRERVEXHAEBIIMH&, BI5 YaST
DARE, AEFRZEREIFEBFRORN.

40.1 XHEBEXR

TELEM Linux R% LRARBINIEBE R—ELRERE /usr/share/doc, ZBRBERSR
FRrRERHERNRITIRE. HXESNFMF.
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@ AR RBBURT ARG E
£ Linux 247, FAFE BRI SALER R USRI — 1 IR B iR, /usr/
share/doc FHE REMARKEERIUATREN () REE, NMREHRFEXE
RIMNTER, BREHENNRGERTELRINENARSA L, HREFEMEMA YaST &
mefl.

40.1.1 &1TURH

Bl TRE HTML. PDF. RTF #1XAShRZAHY SUSE Linux Enterprise Desktop &Z1Ti%BE. ©
(MIFRREZRSKD /usr/share/doc/release-notes/ T, ERILAIAIR https://
www.suse.com/releasenotes/index.html 2 EER=RIIMTI, HEIEI1BEEHARZS,

40.1.2 BN

7t packages TR EIRA L ZENREEFESHIXE, W8I RYEE, HtIBZFER/

usr/share/doc/packages/PACKAGENAME, BERXEBSZHNEFENERXYE, BRNEES
Bl EEEX G HEMEIA, TRIIET /usr/share/doc/packages FEIAIX S, LT
SONA—EHEFE, FERGEEFREEHPN—FD.

AUTHORS
FEAFXREYIR

BUGS
B0 bug S#fE. FRIAEES15M Bugzilla MRIREERE, TR UTEZMRIFEERMRE
bugs.

CHANGES ,
Changelog

BIRANESREE. BANCRIFEA, MUAXNTARARMSRERE,

COPYING,
LICENSE

WEfER.
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FAQ
MERFFT R BT B LH IR SRR A [ & o

INSTALL
MfEERF LR FER. HACRIEZFRMZREEERR, ErILIRO 2R Z
MXHFRIRR,

README, README . *
RERENEE. FIEIREMAZE,

TODO
TR IR HAYTEE,
MANIFEST
HA BRI,

NEWS
HIR AR AR ETHTIE AR

40.2 Fffm

FMITZES Linux RENBERARERS. SN BRTHREUKRFRE I ARETA S,
W% IEER el LA man [SER <& KGR, flilman s,

FHOEZEREINEFR, AILIZ Page + F] Page + ETHENHITHY, #& Home I End 7]
DR ZREF LSRR, & o aJUIERXMERER, @id man man 75X man &5
LHRBNELZER. FMOIWME 40.1 “FA01 - ZE50F05 R FRRiRER#THEFR (BYE man
mYARFHFMI) o

| 40.1 : FHATI - EHIFHEA

€2 iR

1 ARITIRF RN RS

2 Z90ER (MR HEIERE)
3 FEER (R ERRIREN)
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¥ 1

4 R GBEMT /dev #)

5 XHRINAYE (/etc/fstab)

6 e

7 Hith (8FRRGEMAE) , !
man(7). groff(7)

8 RAEESST (BEMNM root /)

9 WizGITE (FFFTAE)

SMNFEMTTBHULTILNESERK: NAME. SYNOPSIS. DESCRIPTION. SEE
ALSO. LICENSING #1 AUTHOR, BIEEEMar<SER, oJse R EEHMERD,

40.3 EEm

ERARASGLZ I EENEERE, El@8ELFMRIERE, EEES T mLTE
1, EE]‘J\_@A’“E—éE’Jﬂ%ﬁ&‘Eﬁ%S{%o EEEREMLTHNERD, B info [FERH
<%, flglinfo s, FWRILIEINEHEERAEERNREERN, HETEN “TR7 BHED
3. £ space FIRITE, A < FAIEHE. ETRN, EWAILEIR Page + F Page + #H1T
Mg, EEMELE—THT—ITR, REEER space Fl < . & o EREFRI. HiEE
PN LEHANNNERDT, RZIFA.

/

3

40.4 EX#|

B X SUSE Linux Enterprise Desktop FiB el X RV 5, IEEEMEN = maISXAEMDT, Mt

73 https://documentation.suse.com/ 7,

MRBEBRES~mBXER, EHATLAAE TR
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SUSE # ARz
NREERAFEENHEEENMRG R, AI7E https://www.suse.com/
support/ 2 E#EF| SUSE AR HF,

BAP#tX
SUSE #1 Rancher X (https://www.rancher.com/community) 2

SUSE &
SUSE BEIRMETHEXXE. M. https://www.suse.com/c/blog/ 2

GNOME 314
iEFAT GNOME AP, BIEGMA A ARBXAEEITE https://help.gnome.org/ 2 £33k

2,

Linux 3i%it%!
Linux X#43t%! (Linux Documentation Project, TLDP) H4RE Linux f8xX#4HER
EZFEREE (BB https://tldp.org/ 2) » ERBRALEM Linux XHEERR, XE
XHEEIENFELRE, EXEMNETFELRNABFRMRLRAEER, TLDP SREAF
A i2{EiEm. Ein@MiEm (M) o SUSE Linux Enterprise Desktop EtHERE
TLDP HYEB 3 15,
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41 WERGHEE UMEZFHRA

ATILRAPRERT #BTENBFIE RAHEXIESR, SUSE Linux Enterprise Desktop
RMET hostinfo 48, ZURHFEEAUBMNAKEIERNESRN (RZHFH)
Wiz, HEITEN L RENERE=ZFRHEE.

HIE)RAEY, BILAGER supportconfig dp<¢fT T ALY YaST sz HiRIR G IFMAI R
GithE. XMMHGEBIWERANEXEE, BIFHTINIZRAE. . BREWR
HE. PXRERHEMER. RERER—TMEESIXHH TAR F, FEIRS
EXK (SR) fa, ERILURZ TAR EE EHELIKRAZ R, ZEEEMTREEIRS
B9IRER, FEEBNIGARRIAIREL,

k5, RT3 4 supportconfig it RAIMEFIB, MUEEBNIRIRARRAI,
Ak, SUSE Linux Enterprise Desktop 127 —M& &M — 1 as ST TREBTFEIT
Supportconfig Analysis (SCA).

41.1 ETYBIRSGEE

TEERIIARSS RN, ERRESEMARTHFIEEXRSES, BEARMHE hostinfo,
T EN LREZNHEE, EHaRzRERIZIHTENNER root BRERUTER:

f5141.1: LA root B{RERETEI hostinfo it

Welcome to SUSE Linux Enterprise Server 15 SP2 Snapshot8 (x86 64) - Kernel \r
(\1).

Distribution: SUSE Linux Enterprise Server 15 SP7
Current As Of: Mon 11 March 2024 10:11:51 AM CET
Hostname: localhost
Kernel Version: 6.4.0-150700.38-default
Architecture: x86 64

Installed: Fri 08 March 2024 04:45:50 PM CET
Status: Not Tainted
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Last Installed Package: Mon 11 March 2024 10:02:13 AM CET

Patches Needed: 0

Security: 0

3rd Party Packages: 6

Network Interfaces

etho: 192.168.2/24 2002:c0a8:20a::/64
Memory

Total/Free/Avail: 7.4Gi/6.4Gi/6.8Gi (91% Avail)
CPU Load Average: 7 (3%) with 2 CPUs

NRMBETR tainted RIZRE, BENE 41.6 T "WIZIERZE LT HEZSHT,

41.2 {EF Supportconfig WERZiE &
ZRRERFHARREEN TAREFM, LURRRAIKE AR, BER:
e supportconfig &<, HE
° YaST ZHFi&E1R,

ZHSITIERBARENSMEE supportutils 2, YaST L ERBETFZH<STT
H,

RELRE-BER T Supportconfig &, 1T Supportconfig B, ESHITARIEREME, FF
BIRZEEN— RS MERX G, XEHITFLE, REESFERGNETRT Wik
i, Supportconfig & #FHETE /usr/lib/supportconfig/plugins/ BRH,

41.2.1 RIERSIBERES

RARERER AT A% R Supportconfig 718, B2, Ef Supportconfig #iBRR A KA
¥, BEFEER RS BERES. LHEMLGREEEN, FEFRAILES.

EHIEARSIEK, 15IHIA] https://scc.suse.com/support/requests 2 FBFBRE Y ERRE
Eo IBTFARSIBERES,
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Q & rafiERs
SUSE B RFUREMANEERE. BXENERMLSEFIMBEERNFAER, BER

https://www.suse.com/company/policies/privacy/a,

41.2.2 LEEFHEMR

TRIBIRSIEKRFS 5, FILMRIETIZ 411 &/ YasT [z #FEl HEZEE" 3diz 41.2
MERLITRSZ R IEAE R RFTIRYRE Supportconfig F i EHEI IR LR,
AT EHBIRZ—:

o Jb3=M: FTP ftp://support-ftp.us.suse.com/incoming/ 2
* EMEA (BRiM. =ZRAFNIEM) : FTP ftp://support-ftp.emea.suse.com/incoming 2

5E, AJLUEALTARSSER URL FahfEiz TAR FEMNZIERIARSS B https://

scc.suse.com/support/requests A,

41.2.3 R YaST €% supportconfig 1%

BEMA YaST WERLKER, BRITUTIE:

1. BTN YaST HITHZ R,
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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

EREREEXY (EX) BE, MRBLNIREDNEE, BERVNERVENEE. B
*HMAMMNEZEE, 1552 supportconfig FHTI,
%E-F_io

. MANEHEBARER, WEERREME basic-environment. txt X/, HEBEEE

FELiNFER ELS

. EREFERXIERERAXS, BRHMENLEEES, YaST 2Bu#EE— M LHRS

2. BIEIZARSSEE, B5EE 41227 "LEEN , DOFA T LUUERMLL B3
ARs5 2%
BRLUEBIRREFHE, B LHEEE.

B EEE—F_i)E EjJ'f%_l%\l‘ly%ij*EDEo
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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)

ZdiEEmE, BE 2,

. ZEBWENEEE, B2 RERRENXM, KUTE YaST REEFEHRS. T8 TAR

IR B FFER 1 2R, WREXRMRZEFEPHIENGE, BERAMNEERER &
_io

. RF1Z TAR 7715, WIRELL root AR BEEIT YaST iRIR, YaST =iem

TRZFERES /var/log (BURKEFREFIENEER) . XHEEHAH
scc_HOST DATE TIME.tbz,

. BEERZEE EHEISSEE), 8RS BEST tarball EHE URL BiEUE. LERE

TR EEHBERED R 5 B YaST #ER LHBR. BEALEHEN, BEF 41227 "L
HEN PRERWLER AR LHRSES.

gﬂ% J:ﬁﬂ%gik; 1ﬁ1’*ﬁﬁ’|-rE|u_,\3'U¢ tarball J:%Z?U URL,
FIAE R AR ] YaST &R,
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41.2.4 Mar<17EI#E supportconfig 714

THRZZEET T WMEIZ Supportconfig 71, ERREERRAXIFAR, BLHZEF
B, BERIEIE 412 MRz HEZER" PR, SEFERTIEITHS.

1. ¥THINEFHIM S root FF,

2. infT supportconfig, —fRIERT, BT T AN UREREREDR, fid, HaJll
ER LT & E IAYIED

-E MAIL,

-N NAME,

-0 COMPANY,

-P PHONE
HEEHEBREUE: BFHMRME (-E). AT (-0). BHERE (-N) MBiESH3
(-P)o

-i KEYWORDS,

-F
PREICERITHEE, KEYWORDS SRR AR NENXBEFHES KRR, £H
supportconfig -F AIRRIGFAEXEFIIR,

-r SRNUMBER
EX _FEAERE TAR ER4BYFR A RIBR S IERBE S -

3. FFTHEEMIRME
4. BINNTEFEAIE R /var/log, XHEMIA scc_HOST_DATE_TIME.tbz

Support Utilities - Supportconfig
Script Version: 3.0-98
Script Date: 2017 06 01
[...]
Gathering system information
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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: bf23e0e15e9382c49f92cbce46000d8b

AT EREERNIGERSIEE R, LLBREEA tar XK, HEEL 0.

ERTIER GFUASFINERE) HAUITZMEE. SREFEHEEXHS (BEME 411 “TAR
FHPRIIREMXX B X" ) .

Bk ZThEE, EA—1HZ " RPM MEENXHLET Eik.
EHIFRIZTNEE, EABEEE - X EHEUHIEZE Z I8,

ZRIARIL T — MM, HRITZiEHE pstree, ZI&EMHUT /usr/lib/
supportconfig/plugins/ BRHR., BXAT, EEN FMIT.

O FHM Tar XHR, BINER xz [E48.

® e

® 60

41.2.6 HHB supportconfig I

supportconfig SCARIEFEHRNREE RHIEMNER, £/ supportconfig -h BRFIA
TFIREESWFMIT. TEEEIIE T ERRERER:
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RV FRUIER (S BRI/
AR EEN (-m):

> sudo supportconfig -m

BIERRHNFENEE
MR EMERIDMPATE, HAMZRMRSHFENKIHASIIREREX, WEETREBT
supportconfig By, R/FRFIFHITFFEMNKIFWERES. 190, AREME LVM HEL ]
A, BMENREAX LVM BT EXMBERLT, SENHMERRIERX LVM
A&/ & Supportconfig 5.

> sudo supportconfig -i LVM
LEIE S SIREIMIXEF. HlI0, EIMOREERMIL:

> sudo supportconfig -i LVM,DISK
EEERATEAKERS SRS EXIININEXRFHTENIR, HET:
> sudo supportconfig -F

ThtihEsHMERER:

> sudo supportconfig -E tux@example.org -N "Tux Penguin" -0 "Penguin
Inc."

(E—1TPRNFIEHS
W& esEd i B EX 4
> sudo supportconfig -1

X AEIERERANIFE, HES|T/G syslog #ik AEX A EERIZERNIERILH
BR.

41.2.7 TFHERABEHR

TAR ZIEEEERENFESER. BrEY -1 ATRRHITIEES (BERE 41267 “5H
A supportconfig &I ) o

BYHEFENRNS, BEAUT tar <!
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# tar xf /var/log/scc earth 180131 1545.tbz

TAR FHEPIGRBE LT X 4R

FEP—ES8 KM

basic-environment.txt
BEFITHHMANBEINARER WMEATESRSE) . BREEREFEES.

basic-health-check.txt
BEEXANREENET (WMERBETHE. BMRERITER. ATRRENERE) . EF#

BOEE,

hardware. txt
BEELEHNT (WEXCPUAKREWNER) . FIEEERBEHTIR. . 1/0
wE. R%5|ISHES,

messages. txt
BEAFGAICPHNEETER.
rpm. txt
BEFEERERN RPM AR, RFR. KEREMREHTIR,

summary.xml

BE XMLBIBER, WMRITEN. A~ REEND B

supportconfig.txt
BEHX supportconfig IAAHHIES.

y2log.txt
B2 YaSTHENER, MHFIENREE. BEXHFMBEEXXH

ALl “TAR fFEHEVIIREAI S B AR BT FRE AT BRI E X 2. EERIARSS &
AP TR 5 IR,

£ 41.1 . TAR FAEPBITHEEFISC B 23 HE

Thie X3
APPARMOR security-apparmor.txt
AUDIT security-audit.txt
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Thik
AUTOFS
BOOT
BTRFS
DAEMONS
CIMOM
CRASH
CRON
DHCP
DISK
DNS
DOCKER
DRBD
ENV

ETC

HA
HAPROXY
HISTORY
IB

IMAN
ISCSI
LDAP

LIVEPATCH

497

X#

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

etc. txt
ha.txt

haproxy. txt

shell history.txt

ib.txt

novell-iman.txt

fs-iscsi.txt

ldap. txt

kernel-livepatch.txt
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Thik X#

LVM lvm. txt

MEM memory.txt

MOD modules. txt
MPIO mpio.txt

NET network-*.txt
NFS nfs.txt

NTP ntp.txt

NVME nvme. txt

0CFS2 ocfs2.txt
OFILES open-files.txt
PRINT print.txt

PROC proc.txt

SAR sar.txt

SLERT slert.txt

SLP slp.txt

SMT smt.txt

SMART fs-smartmon. txt
SMB samba. txt
SRAID fs-softraid.txt
SSH ssh.txt

SSSD sssd. txt
SYSCONFIG sysconfig.txt
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Thik X#

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

41.3 RERERE KA HHER ]

AJLAGER YaST 2 i583REY supportconfig LT AEFRERRASZIHERAZAEE. W
RICBIRS B[RBAABREREITA RN, WEAFERZL—MRSER. BXFHE
B, BBl %41217 “CIERSIERES .

AT RBIER 12345678901 fRARSIBERESHI ST, BRF 12345678901 HHAK

TEE 41217 “QIERSERES” PEIZMRSIBERES

B2 41.1 . R YAST MZHEERINHRRER

TEMSEBRIZESIZEE Supportconfig 744, BHEFBEHLEH, BHRIEE

¥ 41,237 “fER YaST 8l supportconfig 7447 S E 4 FRREERFEETE

HEBERER. AXINA—PERHIE Supportconfig IFA4EYIHER, BEBME 41237
“{E A YaST 832 supportconfig 1714” o

1. B5) YaST FHFTH 2 H5RIR,

2. BEHEH,

3. TEHEXXHER, IEEME Supportconfig TFA4RIERTR, BB T HENZEM,.
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4. YaST REEHE— LEMRSE. BEULRSE, WEFL 41207 LHEN
BEANT RRP LE R 3RS 5%

Supportconfig EEIHEIE )
BAENHNE
Jtmp/YaST2-05763-Vp67ad | | 1% (W)...
v B AZEH tarball EHEE URL

B
${SUSE_UPLOAD_NA_HTTP

#aH) HIE(R) EE({E) || FT—HN)

Ea-:l—F_iél‘_*éio

5. Bk
312 41.2 | N STEZENINRZER

THEASERIZEELIERE A Supportconfig 714, BEAREE EH., BXUNMA—S4E/R
F1= X Supportconfig ZFAERVINEE, EBWE 41.2.3 7 “EHH YaST 8l supportconfig
7E2

1. EEERMEZNARS2S:
a. ZEABIALBBF, BB
> sudo supportconfig -ur 12345678901
b. X F&L EHBR, BFERUTHS:

> sudo supportconfig -ar 12345678901

2. FABEBEWERIARSE:
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a. BITUAT®s<:
> sudo supportconfig -r 12345678901

b. ¥ /var/log/scc SR12345678901*tbz F4Foh LEHBNFKNIEA— FTP AR
525, EEAMNMIRS[BEIVATERENMLE, BXME, BEEWE 4122710 "L
HEWN o

3. 3§ TAR F5 L HEIRAT] FTP BRSS B[R B RfE, ©=BoiMNEIERARSS TR,

41.4 DHARGER

O U2 fER supportconfig SIEMNARFAIREGRADEMAIR, LUAFEENIRRARRE]

7, Ak, SUSE Linux Enterprise Desktop et T —MEEM— e ST TEAT#HIT

Supportconfig Analysis (SCA), SCA&&Ere—MEXRERRSZSEIHELE, SCATH
(sca-server-report YR MA scatool) EXFIHIZTIT, HBLHLSITNIT. X

N T EFRED TR BEZ MRS 288 Supportconfig 714, #IAARSE 23O TE SCA REHIBTT

scatool WY T {Fih Ei#1T, Er=RSZ2[B LERAKEE RS RAER,

tesh, ZgEMapTIT TARREE=RIFIENRN, XEE(74 o mXE~=RH

Supportconfig Hith. S MEXFE—HIZS, BFHMIEANBERIB O AT

Supportconfig 7714, LI RPM B iR,

A LURIESE 41437 “AAEEXHNED FHERFLE SHER,

41.4.1 SCA®<ITIH

BB SCAm<1TIT R, EoJLlERA supportconfig LKAt EN] E REMFE RIS
R R D AT BN, ZTEBAE—D HTMLIRERERDHER, BXTA, 52
HE41.1 “SCA TEARMIHTMLIRE” o
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Supportconfig Analysis Report

Server Information

Analysis Date: 14/25/2014 11:22

Archive File: Mar/log/nts_barett-2_140425_1119.html

Server Name:  barett-2 Hardware: Bochs

Distribution: SUSE Linux Enterprise Server 12 (x86_£4) Service Pack: ]

Hypervisor: KM (QEMU Virtual CPU) Identity: Virtual Machine (QEMU Virtual 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 Kernel Kernel Status -- Tainted: F O TD
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
SLE 2 SLE Message(s)

Conditions Evaluated as Warning

| Category Message Solutions |
| 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 ohserved. 79 TID
Basic Health SLE Kernel Interrupts per second observed: 51 TID
Basic Health SLE CPU Utilization: 1.00%, Idle: 93.00% TD
Basic Health SLE Disk Mount on / has highest used space: 22% TID TIDZ
Basic Health SLE  Kemel 2% CPU load within limits, CPUs: 1, Lead Average: 0.02 Winea
Basic Health SLE Memory  Memory used 29% - Swapping: No TD
Basic Health SLE Processes 0 Uninterruptible processes observed TD
Basic Health SLE Processes 0 Zombie processes observed TID

41.1: SCATEYERMAI HTML IRE

scatool a5 sca-server-report REEREM, RIABER TASLEZREE, It
5, 1EEFRE sca-patterns-base 48, LUINGHEUFHRANER~RFERN sca-
patterns-* it S5EAETH Fis1T scatool sp LAY+ EMN L RERN~mITEC,
L root B B{poiELES sudo #1717 scatool i<, 7EiEA SCA TAR, "IN ER
supportconfig TAR 7714, HE—FEIHLZTEERHSITNER. ZTEXRHEER
Tab #2INEENR EITHI G, ErRIATEIMFITEN LIE1T supportconfig, 7EAHITEN L
WITRE 7.
THERHET —LRFlH<S:
sudo scatool-s

VA supportconfig, HTEAMITEN _EEMFH Supportconfig i, BIMNAS

P& = mitACH) SCA DIMRIUR DI EFR UL IEMRE, BRETFTHMERERR
HTML iR&EMERR. ZIRER/KE NE Supportconfig FHEFAENE—B R,
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sudo scatool -s -o/opt/sca/reports/
5 sudo scatool -s Hf), ME—HEFIETF, HTMLIRERE AT -0 FEEMEZ,

sudo scatool -a PATH TO TARBALL OR DIR
DHEER Supportconfig FREIXH (HEIEE B T EREELER Supportconfig FA5RY
BR) . £/ HTML IRE1RTETE Supportconfig R4S B RFAENIE,

sudo scatool -aSLES SERVER.COMPANY.COM
B 55MPARSS 28 SLES SERVER. COMPANY . COM B9 SSH #%#%, H7Eziks528 LiETT
supportconfig, Supportconfig FiEMEEFEFIBIAMITEN, HEIZLHITOH,
B HTML IREFREEEIAR /var/log BRA, (SLES SERVER.COMPANY.COM k
S 8IE Supportconfig 7714) o

sudo scatool-c
Bah scatool WX BERIFEHIG, #& -1 MARAIEERAGS,

EXEMETMEER, 51517 sudo scatool -h AN scatool MR

41.4.2 SCAiIEE

INRITRE M SCAIRE RO Supportconfig 1714, BRRE—BIRSSE (SEIWL) F

FE A SCA KBRS, ARG, FILUERZ SCA i&&MRS 2, M kAIETT SUSE Linux
Enterprise Server 8¢ SUSE Linux Enterprise Desktop BIFFE T EA_ER Supportconfig 744
HITOM. BRF|ER Supportconfig FHE EHEIGHRS 2R, FHERITH. Etii%%?ﬁ%‘%
FRIZXE, 1£ MariaDB #3EER, SCAKFERIREEE D THIFRE Supportconfig i, f&0]
IUE#EMIZE Web REFEE SCA RS, 3E, FJLULIREED BEFHER HTML IRERIXLE
AIEERAF, BXFAEE, BN £ 4142547 “BEUHEFHGEESCARE”

41.4.2.1

BB TREREMIZE SCAKE, HRRILARINBIREE ZIRERTERA
P, TEEIRANTESKREMLSHKTN. BXESZER, B5EE 414227 “RFE
7RI 414237 "LEMAENEE" PEYFEMREA.
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FoRFAF

e Web #1 LAMP &=

* Web MMIAREEIR (GOIUEMITENA BEEFRILER) -

Q FE: FE root 15X
FERRRNFEH BT root BHRET,

iB1241.3: EFAER FTP #{T LHMNRE

>

>

>

>

>

>

504

REHETZER, TREMRALIRE, ALk, XFEEA cron fElLSIZEM L&
Supportconfig ZFHEMIER,, IEBESEAXIMAERKILEILE.

1. FERERENVITEN L, ERIEFSHATUTHS BREZEENNGER)

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. £ YaST FTP BRSZ287, ER S (DL > BRLE » EREFP AL EE > T/ > 2, LA
2 /srv/ftp/upload,

3. ITUL TS

sudo systemctl enable mysql
sudo systemctl start mysql
sudo mysql secure installation

sudo setup-sca -f

mysql_secure_installation # €17 MariaDB root O<,

iI1241.4 . £ SCP/TMP #1T LHMRE

XMIZBISEN G EREZERA SSH OL#HITALIRE,
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1. AREREEVHEN L, EREFIEH S
2. PUTUU T a2

> 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

41.42.2 SoREMH
Bi517 SCA 18 &R 28, FEREUTIRREMY:
e FiF| sca-appliance-* #4£l,

e sca-patterns-base I, Ittsh, FEHMNEEMFAIZILF I HE Supportconfig
R EEERER sca-patterns-*,

* Apache
e PHP
e MariaDB

o ER FTP RSS2 (AIik)

41423 LEMEFRGE

N5 41,4227 “oREMAT RS, SCAIRBESHMMAEETEETRNDL, Hlt, TR
MigE SCAIRERS R, TEM—EHESTIE:

1. XF Apache #1 MariaDB, JEZR % Web 1 LAMP 3 {4HE,

2. 1% & Apache 1 MariaDB, HBEZF4MISE—NER FTP iRSS528.
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3. ¥ Apache #1 MariaDB ECE N7E5| S EED:

> sudo systemctl enable apache2 mysql

4. BEhXMTARSS !

> sudo systemctl start apache2 mysql

M7E, WERTLARIELTE 41.5 "L=fE0E SCAEE" PARLEMIZE SCA &,

iB1241.5 ¢ REAMEE SCAIRE

REXLERHEGE, AILUER setup-sca 4kt SCA i&&FFEAM MariaDB BIE 51k
EHIRERITESNAEE.

ERIZIZS O] ABD & LA T%EI, LUEFR Supportconfig A4 MIERYIT B _EHEI SCA &
%

* scp
o ER FTP ARSS28
1. REIGEMN SCAERERE:

> sudo zypper install sca-appliance-* sca-patterns-base

2. It4h, BHXMEESEY Supportconfig FAYR BRI RER NN, Fli0, WNREIF
1Erh%%t 7 SUSE Linux Enterprise Server 12 #1 SUSE Linux Enterprise Server 15 fR%3
28, AL sca-patterns-slel2 #l sca-patterns-slel5 XWEPHEEL,

REFMEATARI:

> sudo zypper install sca-patterns-*

3. B SCAIgE#HITEANIZE, 15 setup-sca fiizds, MNENARZGTEURATEEN
a4 Supportconfig 84 L& Zl SCA & &R 28 :

o WIREECE T A /srv/ftp/upload BRMIER FTP BRSSE, 5L S - T &
TRBERIAE, RIRFER ERERIRME:

> sudo setup-sca -f
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Q iIE: FEREMBE RN FTP RS
R FTP RSB BFEAMBEFIARE /srv/ftp/upload, BEHLARUTES
X, FEEIEMERNESR: /etc/sca/sdagent.conf #1 /etc/sca/
sdbroker.conf,

o EA8iE1 scp K Supportconfig X L& F SCA i&&EARSS 238V /tmp BR, BERH
ERISEARZILERA., RRERE LAHEBBIRE:

> sudo setup-sca

ZIRENARSRIBENEKRSEIT-ERNE, HEEEMRNANG. ESRFERARTO
< g BRI MariaDB B MySQL root <%, LIRAFER SCA % Web FER Web
RAFO<,

4, mNIMABH MariaDB root 0%, SCAI&ZFIEFEAZOSEEER MariaDB,

5. EX Web BFHIO%, ZOSEBAN /srv/www/htdocs/sca/web-config.php, ¥
REBENARF scdiag MO, ME, ErERENAFRZMA<L, BEENE 4142517
“Web REMIOL” o

TERTITERREMIGES, ErLUFIEER SCAIRE, EENE 414247 “EH SCAE
= o B, BRIZE—EikDl, FIUIESY Web REMNO<, B SCARIERIR, BRF
IR, NEEEETFHHEEN. BXAT, BBWNE 414257 "BEMSCAKE"

L5 HiERP
MF SCAREMSBLNREVARSARES, Eit, BRURIFY SCAREMSRL
BUBIE, IABIREIEAREI A R,
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41.4.2.4 {EH SCAIEH

ST LU I AR Supportconfig Fi4Fah L #H EI SCA &, all—FEISEReIER
Supportconfig 15 E# I SCA g &RIR(F. PILUEBE FTP 8¢ SCP R L&HEFHE, XXt
EHAR, BEEHERTARIAGR SCAEEN URL, BiEY FTP L&, FEHN SCAIREILE—
& FTP IRS32%, B2 415 “LEMEE SCAIEE"

41.4.2.4.1 & supportconfig 7784 L #F| SCA i8&
* E6l# Supportconfig FiEHED (BER) FTP L#:
> sudo supportconfig -U “ftp://SCA-APPLIANCE.COMPANY .COM/upload”
o EgJ#Z Supportconfig RS FH@IT SCP £#i:
> sudo supportconfig -U “scp://SCA-APPLIANCE.COMPANY .COM/tmp”

RSB TERNGIT SCA IR&MARSS 2889 root AR O,

o MNREBFoh EH XS F, BBUENEFEEXYE (BEAF /var/log/
scc_*.tbz) E#IEI SCA&EF, MFBIR, HEFRIGHRSEZM /tmp BRZ /srv/
ftp/upload B (UNR A SCAIKERSZ[EET FTP) o

41.4.2.4.2 ZEESCARE

B LTERE N 28 H AT LAAIR) SCA IREIRE RS I RERITTEN EEE SCA RS,

1. Bz Web %S 28H#fR JavaScript #1 Cookie EE B,

2. I\ SCAIRERIIREZR5ITI1EN URL,

https://sca-appliance.company.com/sca

NRBEEEER, FEIRREER.

3. AR ERANBTERNAFRRNOL,
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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)
41.2 : SCAISE4ERMAI HTML RS
BRE, PEEEERENIRSABEER.

BAEBRLERERKIENFEE,

SUSE Technical Support

TEHETRBEER T, SUSE MIRERNENXERISTH. FIERINAERSGER, H

EEPTARRY o

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,

41.4.2.5 HENX SCAILHE

BREXED, HIREINAR

), UATHRS SCA ZRILHYIA]

UTFNWHERTUEEN Web RERIOS. EeX SCAEREHME. BREFRERAUNEERF

BB {38

509

B,
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https://www.suse.com/support/kb/

41.4.2.5.1 Web REHNOZS

SCAig&E Web REEREAAFABRNOLER. MIARNAF®N scdiag, FINBWOSH
linux (MIRKRBITIEE, BESMIE 415 "LEMELE SCAEE" ) . BREBRINOSE
BARARENAOL, BRI LUERAR R,

i312 41.6 : B WEB REMNAFREXOT

1. 72 SCA IR EIRSBIIRSITHI G LA root BRBHER.

2. TE4REBERPITFF /srv/www/htdocs/sca/web-config.php,
3. RIFEFEEX $username F $password EI{E,

4, RIEFXHFFIRE,

41.4.2.5.2 SCAERXKEH
FINBERT, FiE sca-patterns-* BEERKHE— root cron fEIREHAEH, ZEWF

—_y—

1T sdagent-patterns fiiZ&, miz4aX £iz{T zypper update sca-patterns-
*, EHINARAEMREHAE SCAIKEFEMENE, BEFSIEHR SCAKEFNIRN, 15
178

> sudo zypper update sca-*

ZRANBER T, 38 M SUSE Linux Enterprise 15 SP7 BBz ELEEH., WREE, EALL
BEMRELXNES RMT fRE88. % sdagent-patterns izfT zypper update sca-
patterns-* By, FM YA BN EINBERNE . NRIZBEE RMT RSB L, EMZER
SRR,

312 41.7 . A SCAERMWBEIEHR
1. £ SCAIREBIRSZBNARSKITFIE LU root BFEHER.
2. 1E4RIE2P$TFF /etc/sca/sdagent-patterns. conf,

3. K

UPDATE_FROM PATTERN REPO=1
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BN

UPDATE FROM PATTERN REP0=0

4, REXMGHIBY. HENEEERMEENAEN.

41.4.2.5.3 7FR4tET

RATE DT Supportconfig FERFHIGHLERTZMETE MariaDB #IBERGS, =M SCA &FHH
PREFEXLEFN, B2, WREHITER, TiHENFPRY Supportconfig FMEIAR gES
LRI, FIANERT, FEERATFERRS.

iJ1241.8 : 7£ SCAIREPBRAFHEIER

1. 72 SCA G &EARSBNARSFITHIG LA root R SMHER.
2. 1E4RiE2P$TFF /etc/sca/sdagent. conf,

3. Bm

ARCHIVE MODE=0

B

ARCHIVE MODE=1

4, REXMGHIEBY. HEVERERAENAEN.

BREEEENE, SCAIRESF Supportconfig X4 4R7FZl /var/log/archives/saved B
R, MAREMBIBR.

41.4.2.5.4 BIHBEFHPHFEIE SCAIRS

SCA & & rliEid BB F b KX B9E 1 Supportconfig B HTML IR E&EX . ERRINERT
BRZINEE. MRBALLINEE, EERILUEXMNRFRE RIXFIREFEREF TR, EXME
R ELEEHHIRTSE SRS (STATUS_NOTIFY_LEVEL),

511 SCA 1%% | SLED 15 SP7



STATUS NOTIFY LEVEL BYTT&E(E

$STATUS_OFF
(EEEX HTML IREIHEE,

SSTATUS_CRITICAL
R&RZEESE “KE” KSR SCA RS,

$STATUS_WARNING
NERFEEE “BE” o “XEB” RS SCA RS,

$STATUS_RECOMMEND
RRZEES B « "EE ; KB REHI SCA kS,

$STATUS_SUCCESS
REEE BT . B . EE ;KB RSHI SCA kS,

312 41.9 : 79 SCA IR EECE BFHp @A
1. 7£ SCA KBRS B[N AFITHIA L root AR BHER.
2. 7E4Ri888h$TFF /etc/sca/sdagent. conf,

3. % STATUS_NOTIFY_ LEVEL I, ZBEAINIRE A $STATUS_OFF (R FHiHE
) o

4, ESRABFEMFER, 5K $STATUS_OFF BEABEH M EEMBFEMHFIRSHREHE
B9ZR%!, flgn:

STATUS NOTIFY LEVEL=$STATUS SUCCESS

BXEMEE, BB STATUS NOTIFY LEVEL FYRIEE(E,
5. EXERIRELXFNWREATIR:
a. 12 EMAIL REPORT='root' Ifi,

b. & root Bt NEMEKRIX SCA IR EHVEBFERFIIULT R, &K EEFERAFHIUEATIL
TR, FI0:

EMAIL REPORT='tux@my.company.com wilber@your.company.com'
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6.

REXHHEY. HENEEERIMENAENR. UEEMBIFFE SCA IREEREIT B
FHERFF R IXEFERE R,

41.4.2.6 HBRMIKRELIEE

EZMMMIRE AT 70 SCA IREHY MariaDB ##E%E, B TAREM scadb &3, scadb
HRiv{46 sca-appliance-broker ig{#,

312 41.10 . SREUERE

513

1.

2.

Eia1T SCA IRERIIRS SN RSEH G LU root BFEHER,

N2\
N

RITU e SRR & B T 4P EL

]
[t

# scadb maint

. R T L BEh&E(EE:

# scadb backup

IEFIR1ZE TAR 7744 sca-backup-*sql.gz &,

. MREERERARICIBBIEEALKECHRN (BRE 41437 "FHREEXDINE

), MZEEEMDLITEE:

# sdpdb backup

FIRIE1R1FE TAR 77484 sdp-backup-*sql.gz A,

. BUTHEEREI S —a it BlsI i

e sca-backup-*sql.gz
e sdp-backup-*sql.gz

e /usr/lib/sca/patterns/local ((REEELIBEEXIRINA FEZEHZEL
)

. AU T EMNEE SCAIKE!
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# scadb reset agents

B2 41.11 . iEEUERE
EETHEMMELIEE, B TETIRIR(E:

1. 71517 SCA IR EMARS [V RSHTHI G LU root R SHER.

2. B sca-backup-*sql.gz #l sdp-backup-*sql.gz TAR 44 E 43 SCA 8%
AR5 23,

3. BERESEXMH, /&7

# gzip -d *-backup-*sql.gz
4. ERIIESNBURE, ERIT:
# scadb import sca-backup-*sql
5. NREBEAEFEARABEHIEEIZBCHER, WEEBELTUTHSINUTEHE:

# sdpdb import sdp-backup-*sql

6. NRTBEEFEAEEXEN, WEEETHEHEIEME /usr/1lib/sca/patterns/
local,

7. ERAUTEENEE SCAIRE:
# scadb reset agents
8. AU T e EMEUIEEPIIRTUEIR

# sdagent-patterns -u

41.4.3 FHEABEXDIER

SCAEEMM T — N ENERFLIFE (SCAERIIERE) , AtERAEEHNEENX
B, BXREARIEESHES., BEFEXEELTAETF Supportconfig S 2, TE
BHEREER /usr/lib/sca/patterns/local HEEAHIT. FAfS, SCAIKEF SCA
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T EBSHMEADFIRE—EF 2 BIE Supportconfig IFAS BT TXEBENXIRN. BX*i0
gl (FMi) BSrENENIFEMIREE, BES N https://www.suse.com/c/sca-pattern-

development/ a,

41.5 EREHERERESR

LRI TES, supportconfig RA[fH, Fid, &ErILUEA save_y2logs M YaST W&ERE
X, ZmSaE /tnp BRTFERIE— . tar.xz F#4,

MRERESENRHMEIAE, E3iFaLOEE Linuxre S22 HEXHURERE
Bo linuxrc @—ME YaST BohZ BiiE TR, ZBEXHAITF /var/log/
linuxrc.log,

O == EOEXHECRERADRAR
ASEXHGEREIREREH, BEEERBITNARTINFITH, HREEFNEEITH,
BIERREFERERT X

41.6 RNIZIRIRZFF

FTFEREIISERS, —PNEEMNERAZERENIFBEAEIZIFRT, NIZIEIREES
( “=HI28” ) SBRERFAZEIXBERETINEZSS. SUSE Linux Enterprise FHE N ARZIE
REE— supported i7E, RS AIERAUT=ME:

* “yes” , #EHTF supported
o “external” , #H¥F supported
e (=H, XIKE) , #HHF unsupported
BILAfER TFIRR A :
o RIAMERT, S BREMFENNZIPIERIREBAARIEA unsupported,

o SUSE SEINHSZIFIIARIZIEIRURER SUSE SolidDriver Program igtEIAZIR
MEMRIE A “external” o
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o YNIRKIGE supported i5E, MELERERISRZNZ. RAFRZFFTRNAZ,
RZ R ARIZAZIR BT FERIMY RPM 204462 (kernel-FLAVOR-extra) ., ZHH
B{XA FBF SUSE Linux Enterprise Desktop #1 SUSE Linux Enterprise Workstation
Extension, ZRINEN (FLAVOR=default|xen|..) F, FRMEXLERNZ, L, &
HEREFHAIREXERTZIFIER, F B SUSE Linux Enterprise AR ASEE
kernel-FLAVOR-extra 348,

o RERIES Linux AZIFRIERB A IF NN AZIER N KR AZ. BX4AT, 15
=01 /proc/sys/kernel/tainted BPIRZS,

41.6.1 EAE=

* Linux A#Z: £ SUSE Linux Enterprise 15 SP7 £, /proc/sys/kernel/
unsupported BY{EELIAN 2 (do not warn in syslog when loading
unsupported modules), ELREEFMELTEIFNAAFR, HWRFERILLEINME,

e modprobe: FATFHERREKFIXAMMEFIZIRA modprobe SLEREFSMENMGE
supported fFEME, WRZEN “yes” I “external” , SMMEFZER, TNF
Ko BXRMAIBZELITANGER, BENE 41627 “FHAZRHIER o

Q ix=E: i

SUSE —f§ R~ % #5®d modprobe -r XRTEEEIR,

41.6.2 {ERNIFTFHIRIR

BAEENXFFENREE, BEALEER THURFEEHNAFRIR, Fla0, 77 WiHs
EXEN, HENRECEGHEERE T MEE,

o EEZBIAELR, 35 /lib/modprobe.d/10-unsupported-modules.conf
E43) /etc/modprobe.d/10-unsupported-modules.conf, HETE

allow unsupported modules B9EM 0 BN 1, IBAEEIERLE /1ib/
modprobe.d/10-unsupported-modules.conf, suse-module-tools HEEFR
BN sESPIEEN.
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R initrd PFRE—NMAZFNIRR, 151815517 dracut - f & initrd.
NRFBZHANMEFAIRIRA—R, 73 - -allow-unsupported-modules &5
modprobe E£&5FEH, BXIFMAER, 1EEM /1ib/modprobe.d/10-unsupported-
modules. conf AR LK modprobe FART1,

FEREHE, LHBIRchiZFE EMEE RN A FFER, XEFEEIMEXLERIR,
EH5 SRR RS2 ERFIME R ZRFIRIR, EERRZES1TIED oem-
modules, LFEMFIG1 suse-module-tools NHEEE, RIFITHERZAITE
TAINT NO_SUPPORT (/proc/sys/kernel/tainted), tNRAZESH, KEHA
allow_unsupported_modules, XA]LARALERZHFRVRIRIE RERN RGP IMNEL
Mo MNRLEHAEGHERAIAZFFIRIR, FHEREREMIFHRINAZRSITIED (oem-
modules=1), MEINTAMBRLEFZFFIIRR,

BiSE, MBEMBITAZRNEIRE S SUSE FFZARMEN RS

41.7 BEZER

517

man supportconfig — supportconfig FAiri,

man supportconfig.conf — Supportconfig Bt & X HHIFA T,
man scatool — scatool FHiTI,

man scadb — scadb FffT3,

man setup-sca— setup-sca FAri,
https://mariadb.com/kb/en/ # — MariaDB 3#4,

https://www.suse.com/c/sca-pattern-development/ 2 — BXEeIE FINHX) &8
28 SCA =895,

https://community.microfocus.com/img/gw/groupwise/w/tips/34308/create-your-
own-supportconfig-plugin # — g2 B 28 Supportconfig @5

https://www.suse.com/c/creating-a-central-supportconfig-repository/ # — SlIZH
Supportconfig iE7EE,
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42 w Il E AR5

AERER—RIIFTREAENREREFRT %, BMEAERTIESENRETEBTNE
i, WRIRERM T EBARMEIIENR, HIESERLEIB RPN E.

42.1 EFRMNEERER

Linux SRAIFMAMIBREEH. BENARALRLERDN, TUEE/LIMIE. ENAZHEBE
Linux RZERMRERE, B—%25 SUSE Linux Enterprise Desktop 24 ExIHE. %A
EXMHEILIA YaST (#11 > EaIHE) B.

R YaST Al LAREZRIFIAFTR AT BE RAE B, FREM > 25, AREFREER, S
B EEHWESE, REMMEENZIHEK,

RUNRERENBEXHNTIR, HNEGEHBBREAE, 88 - NEERRRAFAPNE
BX.

+42.1: HEXH

BEX 4 iee
~/ .xsession-errors REHRIETHRANAREFITHR.
/var/log/apparmor/ k8 AppArmor IHEXH, #HAERIFS

W (LeMRWIERE) -

/var/log/audit/audit.log REHFHITHWASXHE, BRRERENRSEHX
. BREFRNERLE, HRERERSHE
. BXFARER, BEM (KeMEiE

) o
/var/log/mail.* REEBHRFARIE S
/var/log/NetworkManager kB NetworkManager B9 B &> f4@id L
IR IR
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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

B& Samba lrEFHERFFiKAEEEHNE
Fo

FRERBRNIZS RABETIFIEFIERY
N EE HEERA.

BRI BEISIERNAR ERICRAI
Xft. FILIfER last KEF,

X B8 X Window R4V Eohfliz Ty BE
%, EIRIREME X Baet, ZEERER,

BE YaST #EMHLRNB R

Zypper BB EXXH.

bR T BEXHS, ERHBENEEREXTFTETHRNRANES. B50W % 42.2: /proc X+

RGNARRER

®42.2: /proc XEFZRFNRRER

Xf¥

/proc/cpuinfo

/proc/dma
/proc/interrupts
/proc/iomem
/proc/ioports
/proc/meminfo

/proc/modules

519

iR

BENERERS, SERERLE. FER.
B SHNERE,

R REAIERR DMA @i,

ERIEE AR 2 AR PR EE.
ERI1/0 GaN/fad) REFAPIRES.

EREHIEEFEARN /0 w0,

ETRAFRKES.

BREMER,
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X A

/proc/mounts EREFEHNES,
/proc/partitions ETFEERENS X,
/proc/version EREFTH Linux ks,

BT /proc SXHERZSN, Linux RIZEREE sysfs iR (REPXHRS) SHER, ZiE
BRRRTARMERNEEMUNR R, BXsysfstIEZEE, F8ME 295 “(HH udev
TS NIZEZEEE Budev WIRIE, 7 42.3 88 /sys T=EIERHIBHA,

®42.3: /sys XHERFENRSKER

X% WiEA

/sys/block BERFPRMNEMRIEENFER. BE
SRR ZIGE,

/sys/bus B8 MWEREXENFER.

/sys/class BERSEMREESPENTFER (WEF.

M. FTENHZEH)

/sys/device BELBIGER RGN,

Linux BE T LNATFRESHANSIENTR, 520 (RASHNNIEER) ,£28 “RR
BERARF WEFERASZPHPERNSEENTIA,
UTFEENSNMEREBU— T ERRENITET L, FR—MEAS, REBNBFRGTE.
BRAFFMEENESE, URNHMATEEXIIBERIRZXSIA.

42.2 5|FIA&A

5|1 REZIERARNEERSISHHIMNER (FaEs|SEFEHHEMNERRER) -
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42.2.1 GRUB2 3|SmMEERTITEME

NREHIZITIER, WAJgeRMT5ISIMEIEF EBRIRMAE Linux TEEHEN LB, EX
MIERT, FEEESISMEAREF. Altt, BFERE 42527 “EHENIERS" FFRBRH
WIEARLG, ARWRIES 425247 "EXAIEMZES|SIEGER" PRy BRRE,

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 &
WESEEEXH BIOS E, WREHFIN BIOS IKEFHAEIEFERZAST, GRUB2BJEE
LA BER B

BIOS 3| S
BREENARLS ISIRFPEEEASEE, NRKEAEEEN, BIERAEHTE, 71
IR E M RE R T RE TS5 | o

42.2.2 ABRRERIIRERFE

XMEBEEAGARKMGELE, ¥/ kernel panic, HZEEREMBRASKITHELE
RSB IBIEEIREEPIN. MWRKEF EHENNNEREGERNEESF, NEsEREERIE
AU IRIERY Linux RASAIZMREXXHES R 515312 H, AJLUTE GRUB 5ISMERRFR
BHEI U T AIUREIBR:

1. FEERHESIRITEN, SXACZEEITH.

2. 3 GRUB2 5|1RFRETN, ®EESLETX—IN, ARMREFRZEZHNAZ. 8
N ERARZBY AT — MR A R E KB XX 51 Fo
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3. 5| BTG, [ YaST M5 | SMEREFIEREMTZRENNZ, HIRESEER
INBIRIKBENRTNRNZ. BXIFMER, 15BN 5 1831 “FH YaSTEES| S0
HIEF o ™Y, XAREHARHNEHRITHIRIE, RALRRIEFENEHTERES
NIEERE,

4. £5|%F,

MRXFAREBERD, BERALRERASISHEN. HBEN5IRZE, BEEDE 3,

42.2.3 ETEFES

MRITBENEBEE, BERLESISHNEFEREESS, iR sEHERAIAR systemd
BAREIEL X Window RARECE L. BHEHFIN systemd ZRIABAR, 1EIE1T88< sudo
systemctl get-default, #NIRR[EIAIEN notgraphical.target, FHEiTam< sudo
systemctl isolate graphical.target, IREFERREECEL, BERHBE
YaST » &4t > 5551223, RABRRMINASZEMEENET A E, E, RANZEBS|ISH
NEFERRER.

NREMEE S| SFHEVIRZIEFT B, BRERESHRER, MiREAZNREES X Window
BT RER EHREC B & B, #Z /var/log/Xorg.*.log FMBAENH, LUTHR X
RSESHR=HXBINAHIIFMAER. NREETEMHELAEREIR, ARESERSHIZPIZ
RERHER, BrIUERH< journalctl FHZAET (BXBFEHAER, BERE 21 =
“Journalctl: &if systemd Hid” ) . WNRXLHEIREDIEHRELE X RS 2FPIEE
£, BRHBEXER#, NREFRRENLEEN, BERELEER RH.

42.2.4 ToEEH Btrfs RO X

MR btrfs RO XEHIF, BEIHUATED:
° £/ -0 recovery EIEEHIZ7 X,

o MEREFH, BELENRSX 1T btrfs-zero-1log,
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42.2.5 EFINERDIKX

SNRAR T XAIRET, BTES I HHRRTAMER forcefsck 28 XFIFHEIN - T (force) fZiE4h

fsck a3,

42.2.6 FERAMUUBERASIS

HENMIGEATABRSES I RIRITEBRZIREN, 5ISARBRREAN. BIRKUTE
BLEMEIRZS 1T, RRAERMBERIRILE:

systemd.device wants unit=off systemd.mask=swap.target
T USRS E RIS E

systemd.mask=dev-sdal.swap

42.2.7 GRUB2EX5|FH% LE5| TR

9N GRUB 2 £ 25| SHAIEIKRN, 152 BIOS Hfy Fast Boot i8E,

42.3 E R

flan, HERGHELERAPINOL, NRARREMETEZEIELEE. KEHRIRIILE

LT, MEHIMERFE,

42.3.1 BRMHARIMOSHSKNY

MRAZGEENERANESMIIEHE RIS, ELEMNEEENRS S LRRIER, &
EMSAELRE, root AR ZENEERXEHBENNE—ZMAR . UTEIHENEMNET
REFATEERMEERNELRRA:
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o MEBHIMHE, BXRUILBBBE—T U, BHEEIE 4247 “WHEEE" o

* DNS 7EHBIFEC/ER (XfE1S GNOME REE(ER, HERAT EIATLIRZF[AHERIE
B9IERK) o WMRITENN FEEIREABTERKERMLE, MERETFXMHER. X
ZETRFMER, BEWE 4247 “WMERIE

o NRBEARKREE NEA Kerberos, MIAZRIASIBYE]S Kerberos fREZ 23T E) Z [BINER
FIREREE T AR HE (BEN300F) . R NTP (MLEEEIY) RIEMMEER,
g E sl NTP RSB B AEIER, N Kerberos SPIIEERBIE, ENZSPEIERKH
FEANNLH BRI FEY,

FERSEA

° RN HNIIEERERER, BXWEXH PAM BEEXHHITREUBERS
20 (ZeMzl

HIREHFIEIR. BX PAM WEMERESMEXEEXFENIEL, B3
EF) , %28 “BI PAM#ITEMHIEIE -

o FNXEMEMN, BXZETFTNWFMER, BEBNE 42337 "EFEMENETHXE
W o

TR RINBKIRARITR T, BRGRZL root BNERHEEEE, IRTEERER
BITHARSE, BRIIE 18.3 "HAMIEREIL FRES|ISRFEHHFNRET

42.3.2 BYHIARINOAHRER

XEEBfNLEAREEBENRE, RABITFZRERA&EEZEH, ERKRWARSHHER
FiEpk, BURTEZERAAMAR EEMSMIIE, TRERMEF NI,
AR P BRI AT H L T REEM -

° AP AR T XA,
° AP B8 REEEXHNEERERIFIKE RIF.

* XWindow RRIRETZRIELSERAF, LEHEELRELA Linux R1ITEMHZAT, %A
FREBREATHM Linux RITEHFER T

EHEIAMERKMHIRE, BHRITINTRE:

1. ARRFRBENEOIIENG 2, BRERFCHOSESEER. NRAFIZHETH
<, B YaST AP EIE” RIREAHENOS, AR Caps Lock , MNRFBRIFMI.
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2. Ll root Bp&ER, HFEH journalctl -e RERLRHIE, HEBEERIIEMN PAM BYEE

=HE.

3. ZHAMIEHIEER (FH crl-at-F1 ) , WNRMIHT, NEEATE PAM £, EAT
I ZIt BN L SRSt AF, Sifikt5S X Window £&4:5¢ GNOME £ &< RIEM
B, BXFAEE, BEEWN 42347 “GNOME 2@AERI” ,

4. MRAFBEBRWEM Linux ~=@mFrER, 1B ZAPEBRHHY Xauthority
XEHER. EREHEER (B art-ait-f ) , AFMNULAFRSHET
rm .Xauthority, X#NIZAILUEMIZAFH X SHKIERR, ARERARXERE
Fo

5. MRKRERTFEEXHRIFMILARE), HE2WE 42347 “GNOME KEAF -

TEYIE T ERENTTEN EXSE R P #ITHINS B {10 IEA] e MAY = RIREA:
* BFAAREAAN T HIRIOL,

* BRRFEETIHENNESMBMIEXHF, EREMNESHRIERSGHEREE T XA
2, MmslEHs,

o TERFHE, BEMRIHATA, ZERAELTERIPRESA T IZIT AR RIARS
#& o

° AR ZENEREI S HIIERFFRIZAE EWo
o HEHBETFREMREENRT NG, MARENEREIZEN.
o HENMEERREEZAFRERNEMHIRIERS B E RIRSS 8.

* XWindow R4 R RETTAWIELLERF, LHEAEREDR Linux RITEMRZAT, %A
FREBRERAFTEM Linux ZITEHRIER T

EEI MBS HIIEREERAENRE, BHRITUTIER:
1. ARRFRENSOIIENG 28], BRERFMMCHO<SES ER.

2. BETENAESHIIENBEAME RRSSE, ARFEITEVNEERETRASEMITEN
ERE®Ef.
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3. MEZAFPNARZIMOSEEMHENLESEN, UHREFEZAFANS HIRIERTE
BEIEHD %

4. HEHMAR RS A UERENZHZTEN.. MREMAFRTLUIRFIER, 5& root 7
MER, BERHEM journalctl -e>XHHBERFHID, HESBERZEHERA
BHEBic, AEME PAM BEER TEAEIRES.

5. ZIAMEFIEER (R art-awt-rf1 ) , R, NRFEARTHAFREERHFH
PAM B RiRE 25 £, EAAUEZITEN LRIELAF . SidikH5S X Window R4
GNOME £ EMEXEM[EM, BXIFMER, FEN £ 42347 “GNOME £EET

6. MNRAFNEBERWEM Linux =@FTER, BFZAFREB R Xauthority
X4k, FEREHIAEER (@ arl-at-f ) , RAEMILEAR S4BT
rm .Xauthority, X#RZAILUHEMRZEAF B X BMKIERH, ARBRXSRERE
Fo

1. MREEATFEEXHRIEMEAERS, BEUNE 42347 “GNOME REEFE o

42.3.3 EREMENEDXEKK

HFEEX I BENENERMZENES X, MRELEZERINENEERITEN, ERATGERE
B X T & R o

E5I1S6, FERNBITOSKMBHIMENS X, MRFHEANE, 5|SHERSE, BRIFSX
BE,

EMBIERNMES X, BN TRE:

1. ¥& ctrl - ALt - P EREIXAIZEIS,

2. Ll root R BMHER.

3. AT BEEEDHHZ:

# systemctl restart home.mount

4. WANERBITO<S LUERINNE N 72 Ko

5. & au -F1 BRENAER S HIREIERES.
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6. MEER.
|

42.3.4 GNOME £mEE[AI&A

YNREEEI GNOME REIFIE, AILER/IMAE AN ITARENELSERRH#ITEE. THE
FrR RV NGIIER M T8 E A GNOME KRERNRR 215%ET,

i372 42.1 . GNOME #=$#

1. B) YaST HMREIZ =M A,

2. IR AEEINEEH B TR,

3. IHERIAFE, ARBEHEUSIENRBF.

4, FHFHLARBMHER. XRAEIRE—2HH GNOME IF1R,

5. RIBAFAKFAR ~/. local/ M ~/.config/ BRFHENFERER A KA RIE
IVASE
BREFIREZE, FHEHUFBARESMHBERER, UEE GNOME Z2BHEE I,

6. E8 t—%, HEEIKRIF GNOME NECE X o

7. LIBBFEMER, HFERENEEXHBIEMMUE, FHEAUBBRENBRE
Fo

8. MbRZAIBIBRIAF.

42.4 M£8[n] R

RGNITZRBREEREERARRE, BrREHSMNEERX. flil, RATARITRAERAIEE
RRANEEEE, AT MTA—MERRZIIR, G LUERERBEEMFMEEIRMLER)E
RIIRE
312 42.2 : MNETRBIFILS R

FIREITEABIMSER, FRITIMEE:

1. WIREABIRUKRMERE, BELOEET. BERENMEBLEEERBNITENMEA
B (WELEF) o UANMEERZLNERITREN 280 E0E.
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INRERRN, BRENAENITENLERSER. MRESE, WAEEMRIET %
B, SNREHIMKIREPEELRIIN, ENEAIEEHRE,

. REANRTLER, FTRERSASHMMITENEILLL TSR, NRLE, BEKA

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 (&#RARS3)
BRSSP R EMEREF LA EFIMEET. MR BV TE—
MEARS ERHITRNIE, MXLARSB[HT2MBTNAMEEKE, WAFE
ERREERER. METHFPHNEMRSB[EENITENRELTE B #it, 1

TR S,

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 FERNAFEER, WiZBAFPHNMM\KEEEETE
M.

Samba (X{%4BES3)
MRE AR AEFEENIIEEETEELIEN Samba REB[BLEHNENERP, TE
/25):' EjJ_EJ—.Eﬁ@ To
NIS (AFER)
ANREHI SUSE Linux Enterprise Desktop REKHIE HER NIS IRSZ 2312 E A K

1, APRBTEERITEN.

LDAP (FFEIE)
ANREHI SUSE Linux Enterprise Desktop R KHiE #FER LDAP fRSZ 28R (A
BIE, APBLTEBRIITEN,
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Kerberos (H{#3&iF)
BRI ERTT, UEEEREMITEN.

CUPS (FI4R4TEN)
P TE$TEN,

4. FNBEMLIRSBEE EEETHALHNERERTAERILER:

(1) EE' R4
EANANERSBERERTERENNERSSE/ZEFPMIEE, NFRERNERRE
EEo RigARSBNE P inilER—FMWIKE, TREMIMIEH,

a. 5 ping IP_ADDRESS/HOSTNAME (B AARSSEIMEMNBI IP o) RICER
SRS BESEREITIT, HeBMBIELIN, WRILEBFSHI, RTERERK
NENETERET, HENBHNBTIRSEE EH.

N ping B LK, FABTERHE destination host unreachable, WM&
BRIEM R AN HIENIRS BRI EMECEREET.. MB—AITEWNIETT ping IP
address 8 YOUR_HOSTNAME, #&EZERIEZENRS. MRAIUMEMITEN]
ARSI ENL, NRAZARS [/ REITHRERLE,

SNR ping S ELMAIRE] unknown host, MERTRBIRIRS REMEEHERN
FHNBARER, EXZREHE THE—DINE, BENLE 4.b. 1R ping s8]y
ARG, MIBTEERM <R IEFRECE S IE M F R,

b. fi£F host HOSTNAME ki B EZIHZERZBIARSS BTN R BT IEMRILIEN IP
Hh, RZIFA. SNRULEFIRETZENA IP ik, NRZFARSEELESIET. W
R host sa RN, BFRELEN LFIE S ZFIULAEATEXHIMBECE S

/var/run/netconfig/resolv.conf
Jtl:S‘dfFFH:J:TJ‘é'lEJTJﬁFHE’\J%*’]’HE‘Z%%DiEJZLHEEE% ER /run/netconfig/
resolv.conf (WRFS§5E, YaST 3 DHCP BE =B HF TR, ERR
XX B RAUTEN, FEFRE E’\Jlﬂ%i’@iﬁﬂﬁﬁ% #BIEMATIR:

search FULLY QUALIFIED DOMAIN NAME
nameserver IPADDRESS OF NAMESERVER
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XA EE S MR MRRSSELE, BERAEPUAEDE B E
A ENURM MBI R, MRFE, 1BEM YaSTHY “MLZIRE" HIR

( “EM#/DNS” ZEBR) FEEUS

INRIEHMLREREZ T DHCP A IERY, IB7E YaST By “MKIRE” Rk

( “EMR/DNS” Em+R) HiksFEd DHCPIgEEE (AIstPEED
£RIRE, WAIUEMEOIRE) MiEE DHCP EME MRS 28Tk,
A5t 1F DHCP EREN B MR MRS 2R1E S0

/etc/nsswitch.conf
XA EIR Linux B ERBITRSES. ENERA:

hosts: files dns
networks: files dns

dns ELARDH. EHIF Linux ZFEAIMIBTRS . BEXLTZE
YaST HohEIERY, ERFERINE,

NREN EWFRIBEREXFEYER, BLARAREERICE DNS IRSFEE, UL
MENXEREEEW. MRMESENA DNS fiks3528/9 DNS ECEIEH, 1510
EMEMMKIRENEE,

c. MRARRTESMEIRSSWEILIERE, HECHRT BMARSS LRI ATEE, T

BIREMFNEE,

fEF ip addr show NETWORK DEVICE < aliEIISERREEHRRE. MR
BIFFEC B HMLRHRD (/MASK) By inet address, #IR IP itk ISR S M
B PE D —(, BEENNERELEAER. IE4E, WERSS ERITZ

KE,

. SNRBIRARSS B MNRIEHIYECE IEWBIEEIETT, BRELEIMINE

EENAKK BB SRR, JEL root {34117 traceroute

FULLY QUALIFIED DOMAIN_ NAME gp<3KIRERXLIFRAMEITHIMZERE, s
LTHEIEE BERMNENITENEZ S HEBARFAEINRENX (BkEX) . HAF!
T SN AR BB A R I ER R BB Bl IA 1R, 15 traceroute #l ping 5 & 1E R
L E PR R EH BN EE 5.
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HE T MEHENRERG, Ml UBT#HA RAFLEEECHNEGEL) , HEFNER
SEELENAIR, UWEHEFRERSHIEELENRS,

42.4.1 NetworkManager [A]ER

NEMLIEZRFR, BEIIE 422 “NEREGIMLE R PETRGEIVERE. W
% NetworkManager H EEBRIA, BERITUTETE, LERBMEXMBERILE
NetworkManager AfAIRMHILEER:

1. fTFF5M=, HIEL root BB R,

2. EZ5h NetworkManager:

> sudo systemctl restart NetworkManager

3. UEEAFSMITH—IMET, #Ii0 https://www.opensuse.org 7, BERE M LIE
%,

4. g /var/log/NetworkManager H5% NetworkManager ARZSHMEAIE S

BX NetworkManager WEZER, BEEF 31 5= “EH NetworkManager” o

42.5 IR

HERERIETIEH BIETREBIERSS, BE—ERHR, RS ENIEERIFAHERSR
FEME, XEFRTRIEXNXBEIEHITED, UECRBERFLIHENREHERN
Ko

42,51 EHEDXMEG

BEREFEMNBINDXEEBRFNITED. LinuxiFT dd TR, ZTABTEIEREN
BRI, 59zip —EEATHETIE,

diE42.3 ¢ FRMNREER

1. A root AR &inEEM=,
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2. EFRIZE, BRIPBEEMTF /dev/sda (17i2% SOURCE) ,

3. MEEILERREFEEML (FRSH BACKUP_PATH) . EXEESENFIKENRERE, %
A& JIRM /dev/sda gIEE D, NBREXHRFFETE /dev/sda T,

4, BITLA T an 2 B2 ELEPRE S
# dd if=/dev/SOURCE | gzip > /BACKUP PATH/image.gz
5. BUTa<mEREEE:

# gzip -dc /BACKUP PATH/image.gz | dd of=/dev/SOURCE

MRIAFEMENPK, BR SOURCE HUFERAENNI X, EXMERT, RESXHH
I FR—ERE ERER DX H,

42.5.2 ERKIERS

BEEZMERERRERARALTEEBERBHIIGET. RARLEERXHGRFAIRIF. BEXHIRITFE
5|SMEREFEENTERE LNREE,

AT EBENIEAR X LIRS, SUSE Linux Enterprise Desktop 121t 7 —E & A LG | SHIRIE R
Fo ZHERAZZ—T/NE Linux RS, AILUNEEI— RAM EEHUBEXHRZNR NE
B, EEEILAMIMERIGIR] Linux DX, ERZMIERSE, AIUMESBRRAZHEA—NER
MAE:

o BRIFEREENEEX M

o WEXHRSFRRIEN BB EEHZ,
° Ihin] “BHUR” MEPRENRS,

c E. BEMEHRRESISNHEFEE.

° NZEFIRNIGERIEFHARIARZIE.,

o {FH parted S5 AEHSX A/ 7E GNU Parted M https://www.gnu.org/software/
parted/parted.html 2 ERLIRFIEXZTEAMNESZER,
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BZREAR AT LUMESHIRMUEHITNE. RERFEFEMRIBRERE L5ISZHER

51

1. BREFEAEEN DVD IREh2eH,

2. EBFRRS

3. E3|RRE LR r FHEE DVD-ROM, REMNERBEERIERS
4. 7£ Rescue: {RFFHIA root, TEOL

NREHIRERE S DVD ap2s, AILIMMEREISEZBERS. UTRFIERTZE
5ISHER,, NRERAHEMSISEE (FIg01DVD) , BHENMEER info X4, HIRRIE
BHRESNHITES.

1. #\ PXESIRIREMEES, A TEAFT: install=PROTOCOL://INSTSOURCE
M rescue=1, BNRFEZFEERS, BEM repair=1, MNEEBHNRE—
¥, PROTOCOL REBAMZIFMMLIMY (NFS. HTTP. FTPZ) , INSTSOURCE %%
RILE R SRAIER R,

2. {FH “MEBREE" 5|8 FR5 (80 (Deployment Guide) , % 14 & “Preparing network
boot environment” |, 58 14.5%5 “Using wake-on-LAN for remote wakeups” HFf
R) o

3. £ Rescue: {@RfFHAN root, £HEOS.

BNIZKIE RS, Al@EY At -F1 B awt - F6 RifA)EIMTHIS,

/bin BRHAEMET —NMINEHEMBERNLARER, W mountiZk. /sbin BREAEFEX
HNRATEEREEXHRGENNELRAER. HEREEERTRAAEIFNEEEN#HE
X4 (40 fdisk, mkfs, mkswap. mount) , LANFTFLFRILERY shutdown, ip # ss,
B3R /usr/bin 8% vi 43828, find. less 1 SSH.

EEERAHEE, 15ERAHS dnesg, ZfEMA journalctl EFRKRHTE.

42.5.2.1 KENIZ{(EECE X4

NI BT ZEEASGEERENS T, RRE—THIRIFNEEXH, BZRATALE
®3|F. EBAIEIBEASREEZEEN T,
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BIRMEEREXH, BRITUTIR:

1. BERFZZ —BaiER RS

2. BRAITF /dev/sdab FRIRX A RGHEHEIRIER ST, BEAUWTHL:

> sudo mount /dev/sda6 /mnt

RLFrE BRIEIMTF /mnt T

3. BERVIRNFERNIRXXH RS

> sudo cd /mnt

4. 7% vi RIESPIT AR RENEEX 4. WEAREFEE.

5. MBIRZAGREHIRH RS

> sudo umount /mnt

6. B3| EA.

42.5.2.2 RBENREXHRS

BE, TEEETSTHNRAZALBEXGHRS. NRBETER, GEEEHITEZEHRH
R4, RY5ISARIET “kernel panic” HER, EXMIBFRT, W—R7ERMINBE
B4, RABUSATRENEESHXHRARE (M0 ext2, ext3, extd, msdos
vfat) B9 fsck SLARER. £ -t RTHEEBINERNXH RS

LI F &SRB /etc/ fstab SBHREINATE extd XHRS:

> sudo fsck -t ext4 -A

0O &7
FF Btrfs, #Ze]LAER btrfsprogs FEHRIbtrfs check i<,
EUTAIEERAE X Btrfs XIE RS EA:
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o (1ZfEEIBIgR) BFE https://documentation.suse.com/sles/html/
SLES-all/cha-filesystems.html#sec-filesystems-major-btrfs 2 1 https://

documentation.suse.com/sles/html/SLES-all/cha-resize-fs.html#sec-resize-fs-
btrfs 2 53

o UFXENBIMAM Btrfs FEIZHME . https://www.suse.com/support/kb/
doc/?id=000018769 &,

o YUTXEEEIEME Btrfs X EMAYEEE . https://www.suse.com/support/
kb/doc/?id=000018779 7,

e man 8 btrfs-check FTiFANEBT btrfs check s $EIERE XN,

42523 IpRIERERSA

MRFEMNRERSIBRERERS, TEABMRFREPRITILRE, FII0, 245
EFREERN TR EERRRER.

ERBEETEREAANWERRITE, ERTUTHE:

" @ =R SAWMBA

MREEANZE WM IRE (BXEZ—MRIEAT, BEZN (Deployment Guide) ,

= 13

FTE “Expert Partitioner” , % 7.37 “LVM configuration” ) , 5| NFIEI
BWEH, UERBERNERISE:

rootvgimport -a

B17 Isblk BIEEWP N T RMNFROX. EAHIF, &TIRA /dev/sda2:

> lsblk

NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
sda 8:0 0 149,1G 0 disk

F-sdal 8:1 0 2G 0 part [SWAP]
sda2 8:2 0 206G 0 part /
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L-sda3 8:3 O 127G 0 part
L-cr home 254:0 @ 127G 0O crypt /home

. NEERNRFEHRDX:

> sudo mount /dev/sda2 /mnt

. & /proc. /dev#l/sys oKX

> sudo mount -t proc none /mnt/proc
> sudo mount --rbind /dev /mnt/dev
> sudo mount --rbind /sys /mnt/sys

. BERILL “EOR” JERVIF R, HRE bash i

> chroot /mnt /bin/bash

. a3, BHERERGNRHRSK

> mount -a

. METLHNERERA T, EE3ISREZH, M unount -a MIHHK, FHER

exitiBY “BTHiR” FiE,

. PRI

TE?%%?FE’JS(#F%DF‘H%& FETEMEN, BNE—LRE, ETHRZERM
%%,ﬁlvﬁ’ﬁiﬁ’\, FRABMIRIFIRS IS SINFFXREBEMG, MRAZRET
eE, WEEZMERERGFRNAZIEIR, 104 6EH uname -r 0B HFIETEIS

178 (MdR) MiZhREs, PARHREESRIFREHRY /lib/modules BR T RSB
FER. IRZ, AILEAEREER; BN, FEEHEMBEE (FINAR) ERAER
HUIERBRRAS, RZAHR, HIEBRZNRASERERRAE, XFEETETLERRE RS

AR REBERZ P R H.

ENGER, TEEA At -F1 - Alt - F6 PIHUEHIGHE, BRI “BEoUR” iR

I]II
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42.5.2.4 RBHRMNEFEZES|ISNEHIZF

B, RGTLESISEENSISNBREFEEESIT. M, MRLEESITIENSISINEHTE
7, BEfIIER I ERYIBIK e LA Linux XHFRFFRIKIRIE,

BB ISFNHEFEEAENRES I SMERET, BRITUTIE:

2.

1. 0% 425237 “PRELRERS HAARRITOENSELOGRERERS.

RERG L RETRE GRUB 2 3ISMERY. MBKRRE, RS grub2 REEIHE
TR

> sudo grub2-install /dev/sda

. RIESE 18 F  “SISNEEF GRUB 2" HFTARR GRUB 2 BLERN, ETIINHZES

FHARE, HRIERENAEE,
e /etc/default/grub
e /boot/grub2/device.map

e /boot/grub2/grub.cfg (WXHEZRFZERD, FEHIE)

e /etc/sysconfig/bootloader

. ERU TP FIIERRESISMEBIER:

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

. DX, FH EBHRT HRAESISZRSR:

> umount -a
exit
reboot

42.5.2.5 BERZKLZE

NIZEHZ LM bug, XESEMRLETIT. Fl, RAFZMBEGNREFERE, &
M AV EFERZEN . EXMERT, FERILE—IIERNZ WRERFLAA) ,
MR RIRAE R RIGNZo
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O =7 NAEERERERE/N TR
HT BLEARER SIS ETRHTEIS, BERRRSIRATIAE, 55 Libzypp
B R BRI,
BN, BILARBRET RIS SEEETONEL, B9

multiversion.kernels = latest, latest-1, running

F| /etc/zypp/zypp.conf X, BEXEZER, BBNE 2715 “LEZ7NZR

EUWIBRE, UEEEEHLENEHRAST SUSE Linux Enterprise Desktop SZ3FHIREME
PR IREhiZF Y, B0, HREMMNEFERSEIREN, thilE4 RAID 1628, ERE—1T
HEIIRCHIZFE 7 BEIRIER IR, BN EBERLH S B E R E MRS EIRcHTZR IR
hiZFE A (DUD),

XEHERT, BBEEUREBRNIHRERERS, HEERZEXRE, TURKOET
EIERRSIS:

1. M SUSE Linux Enterprise Desktop &K 5| S,

2. NREEEMNRNZEFRHEEFTME, BRI T E, MREEFERIRER B
(DUD), IBELIG ISR EER F6 MEBRDIEFEH, HERREREMIRFIR
URL, AEBREE#HITHIA.

3. M3ISRBERERIERST, HE enter , SNREFMER DUD, KEREISEFMHEIRN
T2 EHIIE.

4. 7£ Rescue: BRI root, £TEOS,

5. FRBRASRN “BoUR” HEHEFIFIR. BXIFAESR, BERE 425237 “5E
BRERS o

6. IR(EMBYE DUD, 1BRE/EMRE/BMEHENRERIEFRGFE. RERERER
BEHIR LA A S EIEE R ENIKIZF R 286,
NRBEEFHENALENRE, AIUMNLEREERUTIERLERERZ.
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a. /8 hwinfo --cdromiR%l| DVD i&%&, FH{EHR mount /dev/sr0 /mnt EZH%
Ko

b. $inZ%) DVD LEFHEARXHFNER, fldlcd /mnt/suse/x86_64/,

c. £/ rpm -1 HLRIEENRIFLLEFRER kernel-*, kernel-*-base #[l
kernel-*-extra #4€l,

7. EMEEEXH, HENEEVRKSISNHERER. BXFRER, HENE 425247
BRI ERRES ISMERERF" -

8. MEGIREpZRFMBRFAIE R 5| SRIEE, ARESIS.
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A RIS

ItEILE R GBI E4s SUSE® Linux Enterprise Desktop X4 FRE 5 M EXMNET,

wWwWw
ftp
Bt

.100-110

192.168.3.0/24

540

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.

541

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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