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1 Bash #1 Bash fi7s

M5, S AEEREMAER GNOME ZEEFBFRE (GUI) BitEHl. RE GUIH
RIEITZINEE, BRITESINES, XEHREIRIIRE SMREX GUI REF+
7, AERSMRINT (FEAHIFA Bash fh5t) BIRLESE,

1.1 fra= "s" 7

WEERWE, Linux JM55E2 Bash (Bourne again Shell), EAZHiREl “4bE7 B, EHR
Bash, BR7T Bash LA%h, BEFEEM—LEINT (ash. csh. ksh. zsh¥E) , SMHINTEHEAER
BIRINREFN4FIE. WMRFEXTFHMINENEZEE, 1B7E YaST AR N

1.1.1 Bash Ed&SfF
SRR

1. XERERINE: SETENNF2EALAR, BMER --login EIEA Bash 5
#@d SSH B RETiz i BN

2. “E@ TENIMNT: ERBBhxterm. konsole. gnome-terminal SRS SITRE
(CLI) TEMBEXEA LM,

3. IEXERINT: HEGSTIARINFHABTIARILLINT.
RIEFFINRRIEE, RIEBARENREEXH, TRERERMIFZFRINENEE X,
*1.1: ERI5P55H BASH BE ¥

X% WiER

/etc/profile REBRLE M, BNET—REMIAIEER
HEERYMERL!

/etc/profile.local MR R /etc/profile, EFERALXE

/etc/profile.d/ BEREREFNASCRERE XY
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X

~/.profile

HAR, ERINREIFREGE 1.2

# 1.2 FERINTH BASH FeEXXHF

/etc/bash.bashrc

/etc/bash.bashrc.local

~/ .bashrc

It4h, Bash iREREZ X!
%+ 1.3 . AT BASH BS54t

X

~/ .bash _history
~/.bash logout

~/.alias

FFERIN=

A

FLAENFETRAPHERINEE

HEEFINTH) Bash FRE XM RERFINECE S fF.

AEERUL M, BNETF—REHEIAIEER
HIERYEER!

R HENRSSEERER (X Bash)

FLAEBNEETRPNERE

LB

BEERNNFEHRLTHTIR

ESHETHAT

BRABREGSEXMR, BXENHEDN
BEEZMT, 1580 man 1 alias,

TERMIHINESBIERARERIRS: /bin/false #1 /sbin/nologin, HAFEIR
BRIARFKH, XA NMIINETERYWEF=2EREER. XRHMAFZAFREEIKITH—F

L, BN Linux RERGHRM T EGREITA (190 PAM A AppArmor) RiEHI %
geinialo

SUSE Linux Enterprise Desktop LEYERIATTAZER /bin/bash $EIRGBAERAF, ¥ /bin/
false 8¢ /sbin/nologin $ERGRLKRAF. BRTFHEERBRERE, nobody AFIEE /
bin/bash, N ZAFERIABMAZAFNRESNEF. B2, MREZEINRFHF
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£/ nobody , MIfEA nobody MIRFHERI—R L2 MEFERE, MIZATURKREESRN /
sbin/nologin ; RIREVMIATSEZRHITILE, AREEXHEEEHU 7 ERRSHLATE

o

ERAUTaLYIH /etc/passwd FERIKGHERF (REAFMALXAR) MR, it
MERF LHRSAF 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
polkitd
pulse
gemu
radvd
rpc
statd

svn

-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
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin
/sbin/nologin

systemd-coredump /sbin/nologin

‘{print $1"\t" $7}’

Bash Fe&E X

| column -t
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systemd-network  /sbin/nologin
systemd-timesync /sbin/nologin

usbmux /sbin/nologin

vnc /sbin/nologin
wwwrun /sbin/nologin
messagebus /usr/bin/false
scard /usr/sbin/nologin

112 HBHREW

TREENE Linux AR LREBNRERFIER. UTHIRPEXTFXEERNEEZFER
MEZFAER,

® 1.4 inEERMETR

HR nE
/ RER — BRMBER.
/bin BATHEINMH, INRASEEGNEERAFPHEENG<, BEE

BEYMNT, %0 Bash.

/boot 5| FINHARFBIBHE Mo

/dev B E FEMBNKEFERX Mo

/etc BFETFENHNRLKECE M

/home EFERELABKPIFMERFPHNABFREER. B2, root NEH

RATE /home #, fiEfE /root A,

/lib BEARHZ EFRZIER,
/media EIEIRRBYEE R o

/mnt IEEHER X R AR ER R
/opt FYANR P2 R 3R 1 B2
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BR AE

/root HB&EAF root MEBR.

/sbin BEARRG I,

/srv AR MRIARSS B R,

/tmp GBS o

/usr BB RiRHiErHEI R RS,

/var TEHE, WREEXH

/windows REZRSK LRARET Microsoft Windows* # Linux BN a] ., &€&
Windows ¥4,

UTFRBHEXRXEBRDPEMPLEX M FERNESFMAEE, Hah—LER6:

/bin
BE root MEMBFECIFERNESR shell i<, XLEMSEIE
1s. mkdir. cp. mv. rm # rmdir, /bin tH8% Bash, ©=& SUSE Linux
Enterprise Desktop HHEIERIAINR,

/boot

BE5ISMFENHRE, W5ISMERRR. ARURRZFIEHRITRPRIZER ZRERN
Hth#hiz.

/dev
BERAREHAHEINKE XX,

/etc
BETHIEN X Window RAERERFIRENEMEEEX S, /etc/init.d FEREBESI
SFFEFRATHITRY LSB init i 4s,
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/home/USERNAME

BEERATPEILKFPOFAERFPNRAALE. XENXGREREREERRAAETER
B, FINBERT, BFERHE RN AREAE SRR 4 B RO EFELR,
%0 .gconf/ # .config,

Q & WAHREIHWEFTER
MRERMLZIMERITNE, WEKNAFEBRoIEEMSEINXHRSFFR /home Z5b
HEMERF,

/lib
BESISRAMIEIT root XERATHSSAIENEARZE, £EZEFEHEYTF Windows
Y DLL 3215,

/media
BE CD-ROM. AEFEEMEESAEN (MNRE(ER USB) FralERANEH S, /media
BEESRARER ZINIZ LIRS, ATHEAGATEZIIRGgHEH 2 G, EBER
MIESEIF R Z IR A

/mnt
LB RIEHIGESN X RANEH S, root AJMTELLAMEH XGRS,

/opt
FREATREE=FMHN. TEUT] LEREI LRI KM I~ miEF G 2,
/root

root AFPMEER. root P ASUEMEIFIELLAL,

/run
systemd FZMAGFERH tmpfs BR. /var/run & /run BG5S,

/sbin
0 s FrRAENY, ZBREFBLREAFRNEAIEF. /sbin & /bin Y THFISTHLL
KE1R. BIEMME RGP EREM Z#HHI 5,

/srv

EFRSRMAARSS (O FTP A HTTP) AR,
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/tmp
b B RAZEZ IR EFXHNEREER.

O ==: E5ISHER /tnp
RAESSE, ZHEEE /tnp PRBIELEFRIENAEE. XMBERME, FI
M, BURTF /etc/tmpfiles.d/tmp.conf FFHAIIEE,

/usr
/usr S5EPTX, M Unix REEIR (Unix system resource) BI4EE, /usr FRRYER
EEAUENS XHRAZRIRE (FHS) WENENZEHZNEHSRIREE, KER
BEFENAERF (81 GNOMEFERFLRH) , HESEXGRAFRIBEXERR. /
usr fEETEZNFER, B8 /usr/bin. /usr/sbin. /usr/local # /usr/
share/doc,

/usr/bin
BE—MEIFRINER.

/usr/sbin
BENRAEERRENIER, BHIUN4EINEE,

/usr/local
EHERP, RAEERTURERMPRIT FRLE0Y B,

/usr/share/doc
EEFEAFNZFHEEGILITHER, £ manual FBERHA LRI FAHVERARZS,
MRLETZMIES, NIEERAEEESXEFMARESRDS.
7 packages FRILUXEIRZA LLENRGEFREENXE, WTFEIME, HIRIE—
MFBF /usr/share/doc/packages/PACKAGENAME , BEFAEBFZIHGENER
R, BRMEERG. BB S M INRZAR,
MRARG ERETIR(EIER, /usr/share/doc X&28E howto FER, HbES
Linux B4 2 RAREME R AVIT Z S RIMIIN A,
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/var
/usr BFEESHSRIENEIE, M /var BFERFIREREE ANHR I T EHIRNEK
?E 1§U§DEUY{¢Y1ERHHM§HEO ﬁ;&ﬂ_égalu\j{ﬂtﬂﬁ*ﬂ%l_; _.U«,U’_ /va I’/log/ _Fﬁé
5, EBWE 421 “HEXH

/windows
REZRSK LFENRET Microsoft Windows 1 Linux BIA] . E& FR4H Windows 53X
LRAM Windows #iE. EE A URELLE RPIEIERURT Windows 7 KERNX
HRF, WRE FAT32, WETILITHMAEILLE RH89X. 3FF NTFS, SUSE Linux
Enterprise Desktop X B & EihRIiXRZ#F. 1BZ, NTFS-3g XHARANIKEIizRRIAE
BRI ThEE,

1.2 REI=RIZR

fERSNTIIA R AT BT E IS . IRERIE. EXAFERBIFHEE, URRITHE
BRI, UTROIERATHTENX AR NI RIS

1.1 AFHTENXARIShRRNAS

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

Q@ F—1TFKRE Shebang FF/F (#! ), BRTUXXGER— AR, T7E Shebang FEIEERN
RSB ITIZEIAS, EAGIFR, IEEMMAERESA /bin/sh,

0 FEIR—MURKHFTSHRAER. HIMTENIEURRNITIRETR. RESHNE
Bl LR EIZATHRIEMINEE, Sob, IEBEMEIEEREREHEAS, ERAAHXA,
AR A —F RIFHIHCE,

© F=1TEARNENS echo ITEMENXZ.

TEIETTIIAZH, ORIV TRE .
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1. 8MHIAHNEE Shebang 17 (M EERIRHIFAR) o MRIZITRE, EREFHEA
fRRER,

2. JLURZMAREREALE, B, BXREREFENEIUKENERF. shEH
HUIS R ZHRIFREE PATH HE. 8%, —RRAFATREABXN /usr/bin WENR, F
b, BRI REFETEAFER ~/bin/ A, ELEHIFERRBFR hello.sh,

3. ZHIAFTEAHITNIR, EAUTHLIIRENR:

> chmod +x ~/bin/hello.sh

NRERELARFIE RGN, WA LURINT A UHRITIERZS
1. fEREMIRF: FILUERSNBERITHA, £45I%7 ~/bin/hello.sh,

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

1.3 EEMGTEMN

SRS WAL EAS MR
- REH: XEBANBHEY, 62 TNRENSN SRR BE,
- REEA: MR BSBEAPRRHIEA, WEBLBE,
- IR HOERILBERSEE,

EEEEREEE, AR

e > Xt
Rzep CHREHRF XY, BRERINEXHE, Fld, 1s s<aBERBEEAXMG
listing.txt:

> 1s > listing.txt

& >> Xt
BHCHEBME . Fil, 1s HORBEHBBMEITH listing. txt :

'I:l
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> 1s >> listing.txt

e < Xt
BEEZXHENAERTRMA. f30, read s RIMXHHATENTE:

> read a < foo

=P

21| &% 2
BAEMGSHNREEERNAEMG LSRN I, cat HmISWHXXHEF /proc/
cpuinfo HARA, grep FEHILHESGTIEEEE cpu BIT:

> cat /proc/cpuinfo | grep cpu

SMEEEHE— I HEAT: 0 (B) RAfERA, 1 RTVERL, 2 JRTEEIR. 2
WL < 3 > FRAENEXX SRR, Fli, UTTERI foo FAMIXMH, EBEIRFHEIR
EEMAF /dev/null THIHEIEEIR,

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

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

flan, TTEXT =318 1t, et —mRKNFIR W -1) , BEZREXSMEHF
(-t), HIEHFFRIBIFFTED (-r):

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

BEEFBRIRBEN, BEMR alias., £/ unalias FABENAIZIRMBIERSR.

1.5 T BashHfEATE

HNRTEUEEREE, WolERBTE, 2FTE (FIMRTE) AJUEMBHNEHIH
E.lo ﬁ'ﬁ%ﬁlg EWT_J:'IHU%nq:'_Jmo
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EEEMBIMEEE, EFER printenv @<, NIRFEZMETENE, BEREEBMENS
#IEN:

> printenv PATH
WRILUfEA echo EETE (TLE2/IUAHMETE)

> echo $PATH
ERERNTE, HERTELRMESHE:

> PROJECT="SLED"

FEEESHOLENTE, SUsLE. ERBERETE, 5R export :

> export NAME="tux"

ZMFRTE, EFEHR unset :

> unset NAME

TRESIIFTHAPIUERN—LERNFETS:

®15: BANFEEE

HOME HEAFNAREER

HOST HEIENS

LANG S— 1M IAEFMKE, EfEAITEEEHRR

EBS. RIBHWAILIZERN C

PATH SRR, ESOMIIBERIIR

PS1 BEES T CHITHNEBIRRA

PS2 EEERITS TSI TENNHBIR T
PWD LRI TEER
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USER EED:)

151 fERASHZESE
Blan, INREHMZE foo.sh, MATLIITHIT:
> foo.sh "Tux Penguin" 2000

EihaERAHENFIESE, BEEEMUSEH. $1 RRBE—TEHK, $2 RREZNEH,
R, EZRIUENNEEH. EREMIARZTR, BFER $0,
LITHIZA foo.sh $TENM 1 E 4 IFRABES#K:

#1/bin/sh
echo \"$I\" \"$2\" \"$3\" \"$4\"

NRFER LARSHRHITILRIA, REIREX:

"TUX Penguinll ”2000" nnoonn

1.5.2 EAZESENM
TEHFRE—MEXTATEENNE WEMSIMEN) o UTFIROSFMEME LS

${VAR#pattern}
M MIRIBR BT BERY B XG ILEC :

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

${VAR##pattern}
M MIRIBR BT BERY SR A< LT -

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

16t
Gl
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${VAR%pattern}
MBEMIRIER AT 8ERY Ex k2 ILAC :
> file=/home/tux/book/book.tar.bz2

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

${VAR%%spattern}
MBI ER AT BERY B 1< ILAC :
> file=/home/tux/book/book.tar.bz2

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

${VAR/pattern 1/pattern 2}
¥§3kE PATTERN 1 B9 VAR BIRBEERA PATTERN 2:

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

1.6 DAEMATHL

IFAFEHBSRTEENNEUERANT. SIHVMEE—MRLES, ZEHEH
EIRMERMYEREM, NRR0, WHTRY, EAXBESRTEETFESIN—HE,
U FFIRERA LGS HE:
B 1 @ 2
IRFFHTRER S, FRERME, UTITER cat BRXHEHNE, REER s
FTENE R IE, TIREBIW:

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

e 1 & w2
MREMS< M, WistTaMan< (ZHEEEM AND) o (N E—1Tan<aThes, T
TABRTRXHNABTHITEEX RN (BESFIRPHYE—THELR) -
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> cat filelist.txt && ls -1 filelist.txt

w1 || a2

HEMESLRMEEITAEMGS (ZIEEEF OR) o LITF{TXHTE /home/tux/foo &

PIEEREMBAS7E /home/wilber/bar FEIEER:

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

funcname(){ ... }

BIEINR RS, EALUEREMUSHILRESH, UTTEXATHENZE SRR

hello:

> hello() { echo "Hello $1"; }
TR A0 TR AR R

> hello Tux

ESFTEN:

Hello Tux

1.7 {FRBARIENS

RNTEEIZABRIZ, 9M5E while. if. for 1 case ZHEMHEIES.,

1.7.1 ifiz#lap<
if #oATFRERER. fM, UFRENLLHAPRER Tux:

if test $USER = "tux"; then
echo "Hello Tux."
else
echo "You are not Tux."
fi

15 (AR
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MARAXEEAI UE R BAIUAE R, UTRALEXH foo. txt BEFE:

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

MARAN WA UGBS ERES !

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

f£ https://bash.cyberciti.biz/guide/If. else..fi 7 ERILIREIEZHARER.

1.7.2 {EMA for s S AIETEIR

for BIFAWFEN—RFNBHAITEE L. B, LUFRBTENXFHA TIEERF PNG XHHE

HBER:

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

1.8 EZER

*F Bash WEESEEEFMA man bash FiEH, AIUEUTIRFIREXTFIHETTNES
E=$

http://tldp.org/LDP/Bash-Beginners-Guide/html/index.html# — Bash \|J&¥&

http://tldp.org/HOWTO/Bash-Prog-Intro-HOWTO.html| # — BASH 4&72 - B/ Efs’

http://tldp.org/LDP/abs/html/index.html| # — &4k Bash AR 5157

http://www.grymoire.com/Unix/Sh.html# — Sh - Bourne 4%
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2 sudo EZAER

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

£ SUSE Linux Enterprise Desktop £, sudo EBEANS su WITEAREM. BZ, sudo 17
M7 —FZENS, LA EREMERAFRENEITR . X, ErARLERFA
BREBRERNNAE. 5130, FJLAFE users BRERAF wilber B4FIETTER
Lo EEILUBIE R IEmlan kT, RH—DRFEIIenSHIARE. BIA sulARFEE root O
L7 EEFR PAM #THAIIE, BRETILLE sudo EEBEAFREBECNEMNEIEHITEMNR
if. XBKERAFERHE root O%, AMRETREM,

2.1 sudo EZAF%

UTETRENE sudo NEARAE,

2.1.1 TITE HS

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

> id -un@

tux

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

> id -un

tux ©

> sudo id -un

(4]

root

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

0 RANKNZFFE—EREE, FLERLERER root. O<

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

> sudo echo s > /proc/sysrq-trigger

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

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

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

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

2.1.2 Bnhih=

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

sudo -s (<@md>)
Bz SHELL IMETEFTEENINTSBRA P ERRIAN R, NREE TE NGRS, &%
TRBEZBRINE (A -c &) . BN, HPERUREERIEIT,

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

tux:~ >
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sudo -i (<m;d>)
5 -s £, ERFNERINERING. XRTAZIVIEZINCHEEIXH
(.profile %) , HAIFHNITIEERKENBITAPNEER,

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

tux:~ >

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

2.2 BgE sudo

sudo RHEZMAIACERYEDL,

Q E&E: TR sudo
MRERNORFECSHETT sudo Z45h, MATLAER su -  root O<KE5h root

Ihm. BIEEIXIRIR, 1HIETT visudo,

2.2.1 RIEECEXMH

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

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

sudo EDITOR=/usr/bin/nano visudo
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BiefE, /etc/sudoers XHHRHAGMHEHEBIRMYN, BEEERXGPHITEARIGESTEE
o HIb, BINERBENXEERE /etc/sudoers.d/ BRTHXHEH, FEHAUTHLSOIE
B AREES I

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

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

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

*xF visudo SEHIFMAEE, 15517 man 8 visudo,

2.2.2 sudoers EAAIEIEE

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

# Everything on a line after # is ignored @

Defaults !insults # Disable the insults flag @

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

Q@ 7FEMMMISN. #include # #includedir BEEHS,
0® =R ! FREKAERSIREN ON

© EENFE 2237 “Exsudoers FHN” .

B AR EFED

targetpw

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

MNRIEE, sudo BFHETRWAN root 0%, ZXIAENRN OFF,

Defaults !rootpw # Turn rootpw flag OFF
env_reset
MRIKE, sudo SHE—MEE
TERM. PATH. HOME. MAIL. SHELL. LOGNAME. USER. USERNAME #0
SUDO_* MyE/NRIR, Lhoh, SMERAMFIRSAN env_keep FFIHNEE, BINME
yg “ON” o
Defaults env_reset # Turn env_reset flag ON
env_keep
env_reset iR&IRA “ON” RERBWIFETETR,
# Set env_keep to contain EDITOR and PROMPT
Defaults env_keep = "EDITOR PROMPT"

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

env_delete

env_reset IR&IRHA “OFF NEXRRIIMETETIR,

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

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

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

*xF /etc/sudoers EEEXHHNFMAEE, 133 man 5 sudoers,

2.2.3 EZ sudoers M
FNMMNEEREUTER ([]1 PRI RNHESS) -
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#Who Where As whom Tag What
User List Host List = [(User List)] [NOPASSWD: |PASSWD:] Cmnd List

SUDOERS #MIi&%

User List
—IEZEN (AESHMR) HRRF: AFP&. B GROUPNAME RY4HEHET(/ #UID
AR ID, PILUER | BISKREE,

Host List
—PHEZN (RAESHR MR (R2REN) ENZELIP#it, AIUFER | 5%
KEE. Host List BUEMIETA ALL,

NOPASSWD : | PASSWD:
SNRAFTE NOPASSWD: [FENETTHIER<SS Cmd_List IUEE, RAERSIRTAFBAD

A
~o

PASSWD RERIAEIN, X PASSWD #1 NOPASSWD {IFRE—178¢, AEEISE LEIN:

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

Cmnd List
—PNEHEZN (AESHR) AR AIRITXHNRRE, FRATFEANTIZESEH,

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

ALL AJLAFB{E User List. Host List #1 Cmnd List,
AW tux EEFRBAOLSHIER T U root BTG TRIRIN

tux ALL = NOPASSWD: ALL

A tux iIB1T systemctl restart apache2 BYFLMI:

tux ALL = /usr/bin/systemctl restart apache2

AT tux EREEHBB R T adnin S149@17 wall BRI
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tux ALL = (admin) /usr/bin/wall ""

5 AL
FEFERART Defaults targetpw B9 ALL ALL = ALL ZZE#M, TN, {EAIAHR

BEFELL root BEITEH<,

@© ==: Winbind M sudo
£ sudoers XFHEEHRES, BHRFER NetBIOS B MAZ M, Fla0:

%DOMAINN\GROUP NAME ALL = (ALL) ALL

EAR, A winbindd B, EMVEEURTF smb. conf XHHHEY winbind
separator &, BAIAK \ .BIa0, WNREGHEXN +, M sudoers XHHEIMKFME
A5 DOMAIN+GROUP NAME

2.3 sudo Al

SAMNEREERTIVENERSLE, BN LREFERKEEXRINEE,

2.3.1 TEXLFRM root OLHBERTEE sudo

RIEIRIT, 4H wheel BYRLGIBELL root BE1TARE®AE sudo MI&m<, THERIFENBUME
BRPMFARINE wheel 4,

1. BENAPKF RIS wheel 4,
MREHFAFKFERE wheel HBKE, 15EA sudo usermod -a -G wheel
USERNAME #n¥iil. FHAREMERBIBHEEN. 51T groups USERNAME @3
RIS EELEE o

2. ERAPKFIEEOLHTR NI,
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£/ visudo s BIEXMY /etc/sudoers.d/userpw (EBWE 2.2.1 7 “YRigfEd
EXHT ) HBAMUTRA:

Defaults !targetpw

3. EERAGANN,
RIERSHERAFEMBAOS, BUEX /etc/sudoers HFHENITANERE, FHIEEIAM
MSEREE,

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

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

4, REFINNBYBREIE.
/etc/sudoers HRRIF—HRIERIMNERE I EFR:

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

gt - sudoers RBEYEFEFT N
BT IS, BN EMEEAEEELL root SHPITEERS!

5. MiAECE.
L wheel WIpERFIERK G Z1E1T sudo,

tux:~ > groups

users wheel

tux:~ > sudo id -un

tux's password:

root

wilber:~ > groups

users

wilber:~ > sudo id -un

wilber is not in the sudoers file. This incident will be reported.
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2.3.2 I X.Org iz A 2F{EH sudo
£ sudo BEERMARFEESSSHUTHEE:

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

—HhiE R RR T EZER xhost RE R RF root AP IARIAMAR W X &%, RIERAL T
LTTRLERIE:

xhost si:localuser:root
AT a2 ] RFRIE TR IRIANR :

xhost -si:localuser:root

L5 BERENE

M root BAUEITE AR FER 2B, BIUERSMIBRT, 7 RENEML
FRRZRFH root IR, BYb, BIIEXAEMLARFE, SEMUEETH root i
AR

24 BZEE

sudo --help SLRMEFTAGSITIETEERAR, M man sudoers L NSRHEHT X
sudoers X EFEMIEHAE S,
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3 {EH YaST

YaST @—> SUSE Linux Enterprise Desktop TH, EiRHtEFREBTFMFIEEERNLZE
MAKMERS. TLEREEMRGE. EEITEN. BTG E. KB FTP RSR1E
BNERDX, EETLUEER YaST K52, YaST £/ Ruby 4RE, IBET— eIy BIEARL
1, 1L RERS B IR AR INFTRITIEE,

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

3.1 YaST FmE#tA

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

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

3.2 BEHARAEEHE
EIAR YaST SHFRRARIER

Print Screen

BEHRFRT. BEXLEREFRR, FJRITEESILE.

Shift — F4

BRMZRNAEERAR ZI MALREER,

Shift — F7

BR/ZRRERERHER.

Shift — F8

A DXHIEE, UWEAEXHREFIIAAEXHUE,
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Ctrl — Shift — Alt - D

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

YaST *Ei;%o

Ctrl — Shift — Alt - M

Bh{E LRI R 2R,

Ctrl — Shift — Alt - P

BT

Ctrl — Shift — Alt - S

BRI RRES,

Ctrl — Shift — Alt - T

R iz fEEl B S XX o

Ctrl — Shift — Alt - X

FIF—1NERIREO (xterm)o i@t VNC ZEBRBRER.

Ctrl — Shift — Alt - Y

BRI 2R
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4 NZASIEIVRHY YaST

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

4.1 XAHIRKATH YAST £HO

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

KBEXRRED, FERAKRASAETEZESM. SR UERMBENIIRE RN R IRER AR

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

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

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

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

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

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

ThiesE
fEMRThEERE (M F1 2| F2 ) RAIREFIGRIEZMIZH, YaST BREERSHITHETR T AA
AUZhEERAS (FX)o MR IHRERRSSPRI N MR- MEHEUR T /AT YaST iRk, EARERIIE
BRIRHEEHAR (A7, S8, A0 MERF) o AILUE Fle BIEES. #BE. T—
ST, ¥& F1 B]AIA) YaST #BEf.

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

R REARRPEF IR
ERAMRNT R U HSEENFARLERNRAE. EXRENRGEREFE i,
BENIMAERVATS, 1518 space Ty Enter . ZE, AJLAERIEIERBIEZFFAFIVIRS
oy (RE. MER. Fd#. BLESBE) -
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Yol [$LE (V)+] [BE (0)+] [HLHH (E)

autoyast2-installation - vasT2 - BEHiREER

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

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

4.2 : BFRERR

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

Shift — F1

TS RIAE,

Shift — F4

LB Il

Ctrl -

RN AER.

Ctrl - L

Rl

Ctrl —-D F1

TSR IARE,

Ctrl - D Shift - D

RS E R VR R ER M2 B S X M

30 SRAERE SLED 15 SP4



Ctrl —D Shift -Y

FTFF YDialogSpy UEEBEHERE M.

4.3 HEHEHIRS]

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

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

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

ThEEFERI PRI
Thees (F1 ... F2 ) ATRITEMINEE. REINRERA KL RS RMAERT
YaST, fB Awt AEHEMINGERNIZIBAEANXAKEH S L2 A,

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

> sudo yast -h

4.4.1 MEsLITRERAFE
MREMERFOEH, BRRHORBENE NEDRERIBRIRMN, NEAUERHS
AT -1 REFRHE:

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

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

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

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

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

4.4.3 YaST iRIRIVER LTS

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

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

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

4.43.1 HEHYaST &RRap<
P YaST IBREZIFUTHL:

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

longhelp
5 help fEA#ERE, BRIMT B IETREANIFMTIR:

> sudo yast lan longhelp

xmlhelp
5 longhelp fEAMERE, BHILEA XML XAEMHEERAZENXMH:

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

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

4.4.3.2 vyastadd-on
MIBERIBE R RTINS

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

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

4.43.3 vyastaudit-laf

ERMAECE Linux Audit Framework, BXEZHT, B2 (Z&fEIERE) - yast
audit-laf EZUTHS:

set
IRE B

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

ERTTERIAMYR, 15517 yast audit-laf set help.,
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show
BT E:

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

space left action: SYSLOG

admin space left: 50

admin space left action: SUSPEND
action mail acct: root

disk full action: SUSPEND

disk error _action: SUSPEND

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

4.4.3.4 vyastdhcp-server

‘B2 DHCP RSEZFUNKECEHIRE, yast dhcp-server EZUTHS:

disable
22 DHCP fRSS280RS3

enable
/2 F8 DHCP R 28RS

host
PEERENEVKRE,

interface

tEE B2 T RIMAREC

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

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

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

FTEN DHCP ARSZ AT

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

4.4.3.5 vyastdns-server

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

acls
ERipiniEHITRIGE

> sudo yast dns-server acls show

ACLs:
Name Type Value
any Predefined

localips Predefined
localnets Predefined
none Predefined

dnsrecord
LB X ERICR:

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

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

forwarders
BoE DNS #4328

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

[...]
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Forwarder IP

10.0.0.100

BRI REEMAINSIER, 15517 yast dns-server forwarders help,

host
ITENRIE ‘A" REMEXE “PTR” 1B%:

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

logging
FEEERTIERILE:

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

ERRTENENYIR, 15517 yast dns-server logging help,

mailserver

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

nameserver
Fo& DI R FRARSS 25 -

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

ERRERBIEMSE, 15E1T yast dns-server nameserver help.

soa
ECERIEIA (SOA) iER:

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

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

> sudo yast dns-server startup atboot

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

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

zones
&EI8 DNS X5

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

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

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

disks
FHASRHEENFIEHE .

> sudo yast disk list disks

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

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

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

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

FIHARFHRIFIE DX

> sudo yast disk list partitions

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

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

[...]

4.43.7 vyastftp-server

BoE FTP ARS3281&8E, yast ftp-server IEZLUITAIN:

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

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

access
FCE IR :

> sudo yast ftp-server access authen only

ERRTENEmMSIR, 15517 yast ftp-server access help,

anon_access
FEEER AP RIAHRARIR:

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

anon_dir
EEERAFPNER, RSB LN EEFEZER:

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

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

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

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

logging
HERSRBETEESREFIBEXHH:

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

max_clients

EEHTERNE P IRIRAHE:!

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

max_clients_ip
fEEEd IP HTEENE P IRIRARE !

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

max_rate_anon

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

max_rate_authen

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

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

port_range
EEWCHEREENROEE:

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

show
ERFTP RSB 2IKE,

startup
=% FTP Boh A 4!

> sudo yast ftp-server startup atboot

ERRERBIEMSR, 15517 yast ftp-server startup help.

umask
8 authenticated:anonymous FF BISCEAPRIEHT

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

welcome_messa ge

EE S AP IEZE FTP ARSS230T ERAIA:

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

4.4.3.8 vyast http-server

BoE HTTP BR5388 (Apache2), yast http-server ESLUTHS

configure
FCE HTTP AR5 EMNIRE:

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

serveradmin=admin@example.com

ERTREEINEINGIR, 15517 yast http-server configure help,

hosts
e E EIAEM:

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

listen
FETE HTTP ARZ3 28 Rz By A0 P 533k

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

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

ERRTRBIEMSR, 15E1T yast http-server listen help,

mode
BRFZARSER:

> sudo yast http-server mode wizard=on

modules
1=l Apache2 BRSS231EIR :

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

> sudo http-server modules list

[...]

Enabled rewrite

Disabled ssl

Enabled php5

[...]

4.43.9 yastkdump

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

IEEBEXRIZZFH kernel string #p9. BRERA /boot/

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

> sudo yast kdump customkernel kernel=kdump

BERTREENEINGIR, 13517 yast kdump customkernel help,

dumpformat

IEERENZMGEN (E48) . ATABRR
B “none” . “ELF” . “compressed” 3 “lzo” :

> sudo yast kdump dumpformat dump format=ELF
dumplevel
EERERR, SEEM0F)31:
> sudo yast kdump dumplevel dump level=24

dumptarget
EE BT REFEERGRIB .

> sudo kdump dumptarget taget=ssh server=name server port=22 \
dir=/var/log/dump user=user name

ERRTRBIAMSR, 15517 yast kdump dumptarget help,

immediatereboot
EHI AR R BN IZTERZOMREEI kdump REPIEIIENES| T

> sudo yast kdump immediatereboot enable

> sudo yast kdump immediatereboot disable

keepolddumps

o

EEREZIARMERGHNEE, HEERESII2IRE:

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

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

kernelcommandlineappend

EERBEMERIAGSITFTRNG T

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

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

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

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

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

show

8 kdump 1K&:

> sudo yast kdump show

Kdump is disabled

Dump Level: 31

Dump Format: compressed

Dump Target Settings

target: file

file directory: /var/crash

Kdump immediate reboots: Enabled
Numbers of old dumps: 5

smtppass
IEESHRATAZBABMERAZAS SMTP <RI 4!

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

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

smtpuser
IBERF R IEBHERRI SMTP R % :

> sudo yast kdump smtpuser user=smtp user

startup
=) EE s ) S tipvin ik

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

4.4.3.10 yastkeyboard

BRI N RS RE, cfavnEREmEIfE (6140 GNOME 5 KDE) AaV#AIS
&, yast keyboard iEZLUTHS:

list
FHFrE RN RERR.

set
BUEHNREREIRE:

> sudo yast keyboard set layout=czech

summary
ETRERNRERAE,

4.43.11 vyastlan
BEME, yast lan IEZLUTHS:

add
ACEHFM+:
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4

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

EERTEMNRDFIR, 151517 yast lan add help.,

delete
HIBRENLE N

> sudo yast lan delete id=0
edit

EEN AN -FRVECE

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

ETRMNFEERZE:

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

1 Network Bridge, DHCP

4.3.12 yastlanguage

FIEBARYES. yast language EZLIT@m<

list

set

FILFrE R RRIES.

EERZNETEESNREE

"=
==

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

4.4.3.13 yast mail

EREHRFRIERE
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> sudo yast mail summary

4.43.14 vyastnfs
1= NFS B Fim, yast nfs ESLITH<

add
ANINFET NFS #H A :

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

E R RTENEmYIR, 151517 yast nfs add help,

delete
IBRINERY NFS A :

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

mount/point

ETRTEIEmMY|R, 15E1T yast nfs delete help,

edit
EINERINFS A

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

ERTTRIAmMY|R, 15517 yast nfs edit help,

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

BCE NFS ARS528, yast nfs-server ESLITaH<S:

add
BERANISES:

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

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

delete
M NFS S HIRE R:

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

set
1ETE NFS fRS5EMVE SR

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

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

start
250 NFS ARS328ARSS -

> sudo yast nfs-server start

stop
{S1E NFS fRS5280RSS :

> sudo yast nfs-server stop

summary
£~ NFS IR SREERE:

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

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

4.4.3.16 vyastnis
BCE NIS B, yast nis ESRLUTHS

configure
B NIS BRI FEIRE:

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

ERRTENENSIR, 1HE1T yast nis configure help,

disable
ZHENISEFiE:

> sudo yast nis disable

enable

FRIFEBITEAIER NIS Z iR

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

ERTTERIEmMY|R, 15E1T yast nis enable help.

find
ERETEFRIE A NIS RS 28:

> sudo yast nis find domain=nisdomain.com

summary
£ NIS B IHHECERE,
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4.4.3.17 vyastnis-server

B2E NIS k%2288, yast nis-server EZLIT&H<

master

ACE NIS EARSS 28

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

ERRTRIANYR, 15517 yast nis-server master help.,

slave
BoE NIS T{E2shRs32s:

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

ERRTRBIEMSR, 15517 yast nis-server slave help,

stop
{Z1E NIS fR5585:

> sudo yast nis-server stop

summary
£ NIS RSB ECERE:

> sudo yast nis-server summary

4.4.3.18 vyast proxy
FEENRIEIZE, yast proxy EZUTHS

authentication
FEEMRIEM B0 IEI%EIN .

> sudo yast proxy authentication username=tux password=secret

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

set
EorspEIRE:

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

ZERRTEMNRDYIR, HE1T yast proxy set help,

summary
ETREIRE,

4.43.19 vyastrdp
BHITIERmRE, yast rdp EZUTHS:

allow
AFEREIL ARG SN REE:

> sudo yast rdp allow set=yes

list
EREEREIEERE,

4.4.3.20 yastsamba-client

BCE Samba B IHIEE, yast samba-client EZ LTS

configure
B Samba NEFILE:

> sudo yast samba-client configure workgroup=FAMILY

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

joindomain
I ENIBL /IR 5 -

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

winbind
BR%ZA Winbind fRES (winbindd sF3FiER)

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

4.4.3.21 vyast samba-server

BdE Samba fR%5281%E. yast samba-server EZLU T&H<S

backend
IEEEEFRAERNGIR

> sudo yast samba-server backend smbpasswd

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

configure
ECE Samba fRSZBHIEFIKE:

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

ERREEMNRINYIER, 15517 yast samba-server configure help,

list
ERAARETR:

> sudo yast samba-server list
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Status Type Name

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

Enabled Disk movies

Enabled Printer printers
role

157 Samba AR EEHVAE:

> sudo yast samba-server role standalone

ERRTENENYIR, 15517 yast samba-server role help,

service
BRZHE Samba iS5 (smb # nmb) :

> sudo yast samba-server service enable

> sudo yast samba-server service disable

share
{EE Samba H=:

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

ERRTRBIEMSR, 15E1T yast samba-server share help,

4.4.3.22 yastsecurity

BHEIENMNELZ 2%, yast security ES LTS

level
BEFNNZ2R5:

> sudo yast security level server
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53

=
EE/ \E%

set

RERERTRE:

> sudo yast security set passwd=sha512 crack=yes

ZERTFTEBANANTIR, I
summary

ERYAREEENREE.

sudoyast security summary

4.4.3.23 yastsound
BCEAFI&E, yast sound ES L THS
add
FEMRE R, TMEREASHE, I
> sudo yast sound add card=0 volume=75

ERRTRIAmYIR, 15517 yast sound add help,

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

5 HFrE A] RV B IR

> sudo yast sound modules

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

2SR EIBE—

TSTEMAINGIR, 15151T yast security level help,

Fiz1T yast security set help,

NEFRo

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

[...]

playtest
FEERERRNRES:

> sudo yast sound playtest card=0

remove

ERRECERIAE R

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

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

IENRG LB R R ERE:
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> sudo yast sound summary

volume
BEEERHNBEEL7:

sudoyast sound volume card=0 play

4.4.3.24 yast sysconfig

=8 /etc/sysconfig THIXHHHLEE, yast sysconfig IEZLITm<S

clear

NEERETE:

> sudo yast sysconfig clear=POSTFIX LISTEN

0 =7 2AXHPNTE

MRTEEZANXXMEHAA, EFER VARIABLE NAME SFILE NAME i&%:

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

details
EREXTEMNFMAER:

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

> sudo yast sysconfig list all

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

AOU INCLUDE RECOMMENDS="false"

[...]

set
NESIREE:

> sudo yast sysconfig set DISPLAYMANAGER=gdm

O =7 2AXHTNEE

MBTEEZNXGEHREIA, E#FER VARIABLE NAMESFILE NAME i&3%:

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

4.4.3.25 vyast tftp-server

BCE TFTP ARS528, yast tftp-server EZLUT@mS:

directory
157 TFTP ARSS2BMVE R:

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

status
= TFTP AR5 28ARSSHUINS

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

4.4.3.26 vyasttimezone

BCERX, yast timezone IEZLIT&HS:

list
X A5 H PR v ARVEYX

> sudo yast timezone list
Region: Africa

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

[...]

set
NN XA EISEME:

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

summary
ETRRXEERE:

> sudo yast timezone summary

Current Time Zone: Europe/Prague

Hardware Clock Set To: Local time

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

4.4.3.27 vyastusers

EIERFKF, yast users IEZLUTHS:

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

ERRERIAmMYR, 15517 yast users add help,

delete
RN E B Pk

> sudo yast users delete username=userl delete home

ERTTREIAmMY|R, 15517 yast users delete help.

ERIBERFKR:

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

ERRTENRNYIR, 15E1T yast users edit help,

list
F\HiZB PR ENINERF

> sudo yast users list system

ERRTENRmYIR, 15517 yast users list help,

show

EREXETBAFBAET:

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

List of Groups: www

Default Group: wwwrun

Home Directory: /var/lib/wwwrun

Login Shell: /sbin/nologin

Login Name: wwwrun

UID: 456

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

KENBNAREESNER/MKIGE, EBAIUEBENBNRANES, BHEX
BJEAFPRKRENES, HNENRNENRETMNARERNIES, i, EEIUEERE
EE, ARABRNER/MXIZE,

NRTHMER/MX TSRS TESEIMERIE, WEEREITENUSZFZEK, SUSE®
Linux Enterprise Desktop B] LAEIBTAMEREIR KIFIEE « KIHIGBERR—HSE, XESH
EXERFRERRRAESNER/MXIZE,

FERFESHELTEMEIAE, BENNKIEEHREAE., B8, IMERALTRESES
HBER M ELRES AERINES,

WNFXLERES, FRESLT "EARGIEST PFRER YaST BE1ER. NRFEUEEE
B BN AREFSEAE, BREXREES LUK EEN A AR,

BRILZ 5, HEATLUEE YaST R XEHAEN A ER/MEXMNXIGE, BT EEAI RS
Beh S EARS 2RHITRIL . BXAT, BENES2 T "EHEZMXANEIEE o

il

51 BEHRHIES

RIEEERARANAR, UNRERERENRAERNREEIMERSTIRAS—MIES, 7
RN EREHM:

ERENFRRIES
®ES5L1T “EAYaSTERHRARES ME5127T “UHMREIARSKIES" FFRig
B, LUMEER YaST REEZAMUNHBHIRERINES. ERSE FREREER.
EMRENRRELEEN, BE5|FRAXRAAERHEEBTHFMERS. NARE
FHRERF.

NEREHES
NRFERTEIRBLUATATAER YaST AREIMEL R TFIRIESREE, NelEAREN
EHROTIRREIES. BXAT, SR (GNOME AF1ERE) , B 38 “BEXEW
®E” ,¥327T ‘MEEIRE . ERIXRSEZE, BINREEREINAENIE
o PETREERNNARFARILEREIRME, HALL YaST FIRERIES 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 f{EH YaST BHRARAKIES
YaST BRI RRIRIES £
TEIES

7 YaST PR BN TEESHUATEN RS, 045 VaST MSENE, HIHEEEmE
=, ENRSGRRAEAXHES.

REE

onf

G

TERBIES, ILRAZHZIEM. FARBESREMNES TUHMFE R Font
%, i, ERREESUREESBINARER, UEBEUXMESHITXFAIE,
EREHMES 2801, BEHEEEEPNIH-MES BERIANRAIES (FEES)
Eipin) YaSTIBSER, AILUBoh YaST HEBEEHZAS > 185, HE, LALUBEERSITHRIET
sudo yast2 language & REIZFNIE S FiHE,

e

il
-

B

FEESIRE
FEESL
BT M AT3(D)

BRESRBIN HHEFXK)
HEEERC TH / L8

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

HEIH) EH(C) RE(O)
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LEHMBZE, YaSTIEAFRNAR, root IEBEFRRNXIEISE; BRI E 4, &
A F root BYXIgE EIREWRA root IKEXH /etc/sysconfig/language
HXKHIGETE (LC *), AR E(NgENS—KAFERNKEHIEE, &, &L
FLESTAESTHNEM, ®EMNELE RC_LC_CTYPE REAS—KAFHERDN
B, RC_LC CTYPE TENESHENRIARILE LM,

1. B YaST BSERPARIMES, AJLUERERENAIEZEES,

2. EREMESRERINES, OB ERENTEEES,

3. b5, RIEBFNEBRIEST FRREHPFERK (WNREA) .

O =BT BEEE
NFERBEENNXIGE, 57 YaST FIkiFiEt » AAEEME, HA% > BHE
HMETE, UBEIENXIEE. BXESER, BEEE 25 "LEARREESN
B” ME 52T “BERER/MXMEEIZE o

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

b. HERTEN root /A UTF-8 4w,

5. MRAAERESVIRPFEEENXIHIRE, BREHERFAXEIZEEEE, BR,
BLEARMEBIRERTTE,

6. EMIBEPEMHTHAER, NRERTRBEES, W YaST REEMTFHMESH
Wi,

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

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

2. EEMRBRHNARSIESFATEES,

O == NBREENRSES
MRVMATANEEIES, WSMEZRPRIRREZESHNAMCREE, B
BRBINNRRIES, EERFRINEIZESREAMMES, AILUETIEEFEENA
ERERERNIAREZIES,

3. RIEFE B REMY BOED,

4, PEHEWIANEN.

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

5.1.3 )it X Fl GNOME M FEEFRIES

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

LANG=LANGUAGE application

4N, BEAEIBRZR f-spot, AILIETT LANG=de DE f-spot., WFHMIES, HFEAMEN
HEBS 8. /A locale -av HmLIRENAIAHFAIEIESIBHNTIR.

5.2 SECNEZ/HMXHMETEIR

£/ YaST BHAFIBYEIIEIR, RALKHEA. HHMNXESRARAEHNIEHX, Eihn
YaST #&3R, 1BE5h YaST HEH 7% > HEAFNE, &, WraLli@dEHm<SITHIETT sudo
yast2 timezone & REIZBRNHTFAIITXITTHIE,
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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 |

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

o MIRAEMENLIBITES—MRIERS (40 Microsoft Windows*) , RETRIEEARER
UTC, MEERZStYE, EXMIBRT, BEREFINTZEN UTC

o IRFEHBN LRIETT Linux, BFEARHIREN UTC, HBEIRITENELIRNES
B

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

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

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

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

3. MIAEL

312 5.3 ¢ £/ NTP iRS5 2812 & HHAFNAYE)

1. RHREMSEDILE BEANETE,

2. &5 NTP iRS588E1F

3. WA NTP BRSs 28309ttt (WNREKIET) o

B B EAANEY ja) >

© 5 NTP RS BES

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

| mEH) | | O |

4, ERECERH, AILFTASHNTPEE, AXIFEAER, BSRE39.171 A YasT
FCE NTP EFim o

5. WIAES
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6 {EF YaST BEIEAHEF

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

6.1 FFPMAEEINEE

EEEAPWNA, BB YaSTHEZZMAF » ARAAEE, HE, BIMmST
sudo yast2 users & XREIZEBnhH - HIHEEHEE,

3
i
—\

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

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

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

#EIH) EH(C) BEWQ)

6.1: YAST AP#4AER

STRAFPEERE—TNRSSEERAF ID (UID). BRTAUEREIENNARZI, RYHE
RETUMUERSBERNAZHAF . SURFPHSBIERE—IHS MR, SRGAFE
M, EEFEEREREERRN ARSI,
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RIBEEMNMFETEFEENERNARE (MAF. NEAF. RFAF) , TEOXE
TRILVNETR, KRR AFHRITUTES:

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

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

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

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

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

MNFRAPMAEE, HIHEERM T RMRITIEE, BT XEETNERERE HAEB-R AT L
BA\thiE A P A E R E |,

R IR A EX BN —HAFHA: TRAAREETRLE, fHEEDEEUEER
MimEAFSE. RASIRIEAMAF S LDAP HFEFRER (NRER) FIHAFSA, &
WigEEEE > HEXDEES, SRR LUKENERBE XTI,

HEXEERT BEFH RIR M LA T FAEEIAINEE, BEFEURATFiERTIEas,
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6.2 BIEAFIKF

YaST AlitiGeIE. Bk, MIERSENZRARAPKF . FREERELENAFRNEER, SNFR
BIEAFKF .

Q iFE: EXMERFHID
XHFRrENRSAF ID, MIERFEHERE—E. AP ID Eti/a, AFNAFEERF
WXH=EmA%, URBRELLENR. B2, IDEXRE, LAFRFRFEREEEXHR
SINEMUESIZAXEREI, FRIFFohESXE X HFIEN.

BE LU TARA LT BN ERINRF K. BXEMED, FS0E 63T “HfHA
BRAIEIT o

H@i2 6.1 FRINEKIEELAF KA
1. ¥T7F YaST AP ANAEEEFEEH B & A 7 IET R,
2. ERKETESEEXBEENAFRSE, MFEFIFILREFRAR UKRAFPRENE.

3. ERMIABERPED, BEFE-—FEHRTRE.
BERIRMBVAFKS, BRIA,

4. FENKET R EAANGENAFYYE, WAFPEZ (BTER N0O<, XEHERIU
IR, WMRIERSEEHE, RAKENHERAA ID R RERIAMEIREFIEH At
B,

5. EERTAIEENRIUBMNEEXEZAF TP, BEREERASRI . XF, e
79 root BIEHMERIR, AFPEEILU root BHERERFIRALAM.
RAIRS RIERI BB ETETE AR /var/spool/mail/ USERNAME &, EHrh
USERNAME @FMERFPMERT. BRIEBEFHHE, ATLUERA mail #<,

6. ZFRHEMAT (WAF IDHAFEERNER) , SIEATET*E#1T.
MRFEENEUNERAFPNAFEIER, BFEZRENRFRNFTNAREERRE, H
ERZEMIEBEMAR TERNAT, &N, FEREANINELBIEREIZHT
AREER.
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7. ZBEGFAFUEMANEROLTREREMOED, FYHREI O EH AR, &
KFMER, BFSE 563271 “REILHEOSHKE

8. MNRERMEERE TFEIERI, BREHE,

9. BEMEUXRAEEMEEHREFEN I, FARIMAAR A UEREIZNERBMN
OLERRY
HE, EREMEENETRYAFMNAEEMNEE, BRELZ AT > LS NEN,

O =% TERAFID
¥ (F#h) AP ID 5L ID #ITRESEER. fli, Mz EEXITEN LA
(#3h) APEREIESHEBRF ID WMEIRER, XERTREAR BRI QN
HRFRENMEEIZEME L OIZEN X4 ENAER,

312 6.2 1 BAEBIERAEF KA
1. 17 YaST A A EEMNIEEH R EH F EBR,

2. BEAHERAAKPRIER TIRNERZIKS, BMFIRPIEFRZAAHRERE.
EERAAFER. BABRRKFZE, AR REERENIHTEN.

3. ERFRAFKE, BMIIRPERZBAA RGN ERERENFAPHNEERERE
REIZEIE.

6.3 HEthAF MK 7N

BT BIABP K ANIEESS, SUSE® Linux Enterprise Desktop it 7 ELfthikIi, a0, A
FEBILEOSREE. FRAMBNEER, HENAFPNAE XHE T SHET,

6.3.1 BmERMEOER

SNREEABYZE GNOME REIIE, WAINSERFEEENESR, AFBERAPEELOSE
Fo BMNEREAFESISHNENERIIREN R —RREN AR ECELLIIEE. EAT
OLERAULARAEEREERTRANERFR REEEERRS.
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=8 2
E2 AT LGB RN EN EEAE S SRS S AE—ENESMNG, TESH
WE, EARPBEHGNRATIE RASEATIEIE, B/EmAINEE,

BEHEAMERNILTOLER, B8 YaST AR IHEERERIE ZED » SR ERIFRXE
HI8Eo

6.3.2 SERHISCHEO <R

TEZTRAPHAZL, RFELRFISHEEANOSCL2ERK, APNZERENREOS
HERTRERZIRKNAEO. NTFAMABR, BRITUTERE:

dB1E6.3: REOSIRE

1. ¥TFF YaST A P #I4H EIENEEFHEREFH P iEm-R,

2. GEREERORIA AR HRERE,

3. PMEOLRERETF, PN LEROLERZEREIZATF L.

4. BitBAAETRERNERHENE, BHERGIEEEL,

5. EXEOLEE, BREEROSHNEAE WREMER O &ENEIKH.

6. EEOLKUAIRERAFPENROS, BAOSKRURZ DR A HESRERE,

1. ZRFIBERK AP UERNEER, BEEE SRR E R R EAPHE,

8. W AIAENMKFEE—MIERRM B WMAERA YYYY-MM-DD BYKEE, &
AR, IgRESO<LEX, MENATIKFES.

9. AXRETHMAMIANENESZER, BREHEH.

10. BEAENABERNEN.
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6.3.3 EBIETE

ATHIERABREEEEENNERTER, RABERATUNARRAIREEH, ATUN—
PEENXURATENEL, ZEMRSAIFERNEETEEMIEZLEIZEN inode (F5]
TR) #. Inode EXH RS LEFEEXEBEXH. BRIEMXGAAWNRNERE 2N
BN, HEMEXHRAWNRNAMERY (W0: ARMARBNR. FER. SRRHHIT
R) , BREEFEXHEAR,

SUSE Linux Enterprise Desktop #iFEH 31 M 18 €&l Fb, AIUEXRIRER, FHEFH
AR UHNBHET —E £,

BEH
EX—TMEGRH, BTFERERENSNAR. EERBIBEXAFRFEHRLOSEE
HOERHE. 3R B PR B8 = R TR E Z R o

WEE R
EX—1FRE, RZLLRFIFHELE NIER, WMFREETHER, WABAUEESRE,
FHENRZEFFRIRERARR

Z=BH%1o

SEPRAA
EXFEBLHNEHZE, 2dZKEEBEAHES, BEREN—MIZ/NBE, Fln—
AN:NEE =R N

212 6.4 | NP EXBRAETZHF
BENRERRMARETER, FTELE YaST ERXDKEFFNENHNSXBRAEMX
o

1. &£ YaST A, EERY > HXIEFHBEE UL,
2. BEXPXEFR, EREERAETHNS XHRGHRIE,

3. B Fstab SEIHBUES AE S . WRFARLTE quota R, SERTZEHIME
NAEVEER, RIEMILEZRGE.

4. FIANERIEDR, ARBAEZRDXER.

5. WAUTHSHIR quotaon ARSBIEEIEIT:

> sudo systemctl status quotaon.service
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ERIZIMEALTF active RE. WRIBERHIEMILL, FFEHHS systemctl start

quotaon.service BiizRS.

318 6.5 NEARFPHAIEETED
WE, T AR ERFPSAIRERETHIEEE, HoIRENEE RN RRIE R,

1. 72 YaST AP AIAHEER, EFEBIREETMAIA P AH R ERIE,
2. fEHEMHETR L, EREERASETH, HBEGLFTHE S ENEE,

3. MRS, SEENNAERRID X,

TEFECE )

X{ERE(E)
[dev/sda3 -

FNRE]
HIRES)
5000

EREI(H)
75000

I-node [R#
HRHI(0)
0

ERHID)
0

HEN(H) ECHIC) || WEO)

4, EAR/NEGT, PREMEETREE, BRANAFRRATI]S X ErHERNAN 1 KB AR
Ho HEENRGIFIEERHIE,

5. B, WAIRGIBAHNAESX EAHHER inode #, 7E Inode [EHIdR, HINZRIRSGIF0HE
PRI

6. (XA HABEBHIEERIA/NT inode IIRHIEY, A ReENXFEREIR. BN, SHIEE
KX AERZRTEERS. 1EERIVFAF HAEB L U LIS ERIREIBYETEE A,

1. BEHEEWANERNRE,
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8. BFEfEUXABEEINEEHFRTFEN.
%E, EREMEENETRYAFMNAEEMNEE, BREZ LD > LHENEH,

SUSE Linux Enterprise Desktop iXF&HMi T repquota 3¢ warnquota F&H<$1TIE. &%
BERIUFAXLETARTHHERE, AERBHEHNAR ZEBTHMHER. EEA
HalEA quota_nld [ D-BUS BEASEBHENEXNHNIZES. BXEZER, 5EL
repquota. warnquota #1 quota_nld FHTi,

6.4 BEZAMAFRIOASE

IR AA BT, YaST BERLMEINRE, i, XEREOERFRENEHNRA
HAFNAFEBRGENR, R UERXEIIANRERBEEK:

1. $TFF YaST A~ MI4E EIEIIEEFESEH A P EOAMEEI R
2. BEMTRAPNAANNES, BMRINAFIERES —H,
3. ERIFAFRA, BEAZERRMNNERAE, ARV ABAESRET.

4. INRAEER /home/USERNAME fERFTAR EBRIAIARBRE, HENEERHRZA

23X
éﬂl o

5. EENERFR ETBERIMRINFAIBSCRRT, 15 HEAHF £ B ZHINEEIE IR
B, BXNERBIENEZER, B2 (Z2MEWisrm) ,E20E “Linux H89iER)IE
H%R” 1 umask FA T

6. BEXEMETRIESE, BRI,

1. BEHRENBERNEN.

6.5 WHAFEIKEIA

RARIEERIMA A EEMEEFH AP BEONMEERRRIBRNIRINEE, KF4tA
PHEIRGE TN E, B LU TARA T #EEERE T AP ARRI %A, NFEEHAFS
AUABIETR, BEWE 6.4 "EAMAAREINZE" o
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372 6.6 : YA HVAEIETR

1. $T7F YaST A A MAEEMIBEEH BT A ETR, ZERFRFIHARRARFRERN
H,

2. BERREHTIREIA TR R,

3. EFENAFFBREA, BREINAHMIIRPIERZAE,

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

6. PEHEHEE UAXAESEMNEEHIREFEL,
¥E, BEREMEEREFRRYAFAHABIEMNEE, BRES 0% > L5 NEX,

6.6 EiEH

EF YaST JEREEANARAN. 1ECRSMIFREE.

212 6.7 1 SIEMIEERA

1. T YaST AP A EEIEEH B HLHET R,

2. FRARETESFEXBEEENASE, MEFERTHAZPRIA,
3. BERIERA, BRI,

4, BEEAEYA, BEFRAHBERRE,

5. EUUTINEES, MANEREIE. GMTERERT A URNZARRRRFERTRRARH
R P RIEER,
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NAENAA >
AMED) | FEHG)

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

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

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

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

6.7 BENARSMIIERZE
NBHBNCIEEERLE, EEIUEHS BT, FHLTAA:

NIS
£ NIS BRS5 288 ERWEPHNFIE RGEITETRAEE. AXEFAER, BER (XM
sefvicmE) ,E4E “EANIS .
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SSSD
At 2RSS TIPIEF (SSSD) AIEAHEREF AP HIE, HALAP ERAXEHE,
BMESRPRERARSS (ER) FrRIHREBEARFISN, BXFAES, BEW (L2ilzitiE
M), B 58 “EAYaSTIRESMEIEEFIE ,%52% “SSSD”

Samba
7E Linux 1 Windows JEFABIMZH L EER SMB B410IE, BXFHAER, BEN (&
2H5akierm) ,58 8 & “Active Directory £3¥” ,

BERSPWIUESE, BHRITUTRE:
1. $TFF YaST fREY A - 140 EEIEIE,
2. BEHEEMIIDEEER-FUERA AR DIRIETS AN S e BB,

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

NIS: (Z=faEvisrm) ,B4E “BEANIS” ,$£4.2T “WENISERPIE

LDAP: (Z=Hlsz{tisra) , £ 58 “FH YaSTIRESHRIEEF K ,%5511 “FH
YaST BcE B {pIiIER Fin”

SSSD: (Z=Msafticrm) , B 5&F “R YaST iRBSHMWIEE in ,%$52 T
“SSSD”

4, ERERER, 1HREIEHAMAEERR,

5. BEHHEUXAEENEE,

6.8 FNIARGAF

SUSE Linux Enterprise Desktop BAIARBIE—LRAIMPRIIAF &, BETE Linux Standard
Base HEXXLRAF, TEANIIREETERBFRRRERE:
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RINRENERARR

bin,
daemon

BXAF, AT S5IHRANAREFRAMER. MNAREFNZABEALLRF R,

gdm
GNOME EREIEETIFERF (GDM) FERLLAFR ZRRHEFER, UNEEAMANIZIE
ERAR

lp

HIEM Unix ITENR S (CUPS) BUFTEDHSFIRRZR .

mail
7 sendmail E{ postfix HHHIZFFREMAEF,

man
A man B¥iAIRFM T

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

nobody

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

nscd

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

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

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

root
IR EE SN RN AR A EIRERFER,

rpc
B rpcbind < (RPC igRaTER) £,

rtkit
B2t D-Bus RZAARS UL MELAABERM rtkit WEEER,

salt
Salt I EHITIZERITHER. FIPEFB N salt-master,

scard
BF58krME-rBZBBNNEF. SFPEFR A pcscd,

srvGeoClue
GeoClue D-Bus fREZ R EFRBHAUEFEE.

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

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

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

SUSE HFENEN - RigE R 2 EH. RMAEREN/NEFRBRAZLTEIRS. BX
BIVEFNESEEESEE 35T “GNOME Package Updater” o BN BBTEHNMG
BHEBIE: YaST BHIE#H,

BEHIERIEMH T SUSE® Linux Enterprise Desktop IR T o SR ZERYEFMIEHI =
m, WEHRHREEE. WREH AR EM SUSE Linux Enterprise Desktop, RI@iE7E YaST
R~ I ARTEREM. E, AIUMEENRPFRNERRER. ERMIERK
BR, BEER YaST M4 > M ERBIRGEREIESR, BTS84 1 "EIEMMENR
5" RTRESZAXRYHREESRNNS.

Q ixE: miEHRE BT
MREREEIRREREE, AJeEBTITREdH . ®&%, SUSE Linux Enterprise
Desktop =MiT—FH=FTTiH, TLHAEIERILUGRIEHRE. ITRERGE, KiE
#ITIH R EHmE.
NFRIAREFREEREL, BREI—FESHER, B EihR SUSE Customer
Center HEFEMITR, @ https://scc.suse.com// 2 518 SUSE Customer
Center,

Q iFE: BT IEWEHRNALIRE

SUSE Linux Enterprise Desktop _ERIBAAIBRRIAR FELEENERE. NRASZR IS
PEIEZHREN S —NHAIEIERT, BRAERAIRBID RO 80 A 443 iEIEE https://
scc.suse.com/ 2 F https://updates.suse.com 7, LUEIEWRER,

SUSE &t 7 RNEHEX K5I EH

ReUEH
BEFENREMREE, BHURE,

HEFEN
BERRERiTENZ 28R,
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A SE R

BE IR 2MAEXBYIR AR (HIERINEE,

7.1 BXWLEFHIIEE

EFTH YaST BA EFNEIE, BB 5h YaST FHEFRUMF > BALE . HWAILIMEBLITHRAN
yast2 online update XEmZIHEE,

EXALE T E O R PEER 4R Ao

XfHE fPE) EHEFE) EEG 0 #EmO) #hX) HEE)

=B -] mmE mRw | zERzO |9ERe

~ BE

Rt

&  Security update for samba

SREMEFLIG): | BEmEEE <
AR

. libdcerpc-binding0
libdcerpc-binding0-32bit
libdcerpcO
libdcerpc0-32bit
libndr-krb5pac0
libndr-krb5pac0-32bit
libndr-nbt0
libndr-nbt0-32bit
libndr-standard0
libndr-standard(-32bit

L L L L SRl I L L i

BE

Some samba...

Some samba...
Distributed ...
Distributed ...
MNDR marsha...
NDR marsha...
NDR marsha...
NDR marsha...
NDR marsha...
NDR marsha...

Bxk (FR)

4.6.3+git.25.0c15
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1
4.6.3+qit.25.0c1

SUSE-SLE-DESKTOP-12-5P3-2017-867 -
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
code on the server as ‘root.

HAE | mRmED | wE | EEV | e | exez |

libdcerpc-binding0 - Some samba library

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

ZIFER: 513

| WO || B3 |

7.1 : YAST B¥#NE#H

EMRFEZEEEH5IHE T SUSE Linux Enterprise Desktop BTN T . #hTIREZ2MEXM (%
oM. wENEE) HF. ERUMERHT 5 ERU TR METCRE SUHEZE 28I

]

~

BEEFHT (RRIAE)

HAARREIEAT RS LETENREERH T,
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FOFEIHT
BEBRTRALRZENRHENHT, HEREHEHHT (ARNEMS RIS
BHTTEH)

FRrE#T
SUSE Linux Enterprise Desktop BIFFE R B4 T o

HERDHBTYIRTEBRAT ST JFEM. NF TN S RES XR, 5%
shift - F1 , 2ot Ml @iy N T FENREREETIKERN. XERFEENZE. BiE
0 B shipRo

INRMIFEF UG RNE N RRESHINGE, hRRAEHRILRAFEINE NN THE
Ko AXMIFBRT, EHTHEMNZETR—1MEERG, 24 TRERETIRD, HEIRER
ERATRE, XKRFLEAZREANT (AAZRAHEELRRN) , MERZAATIMENE
Ko

EHZEDER—TT, AITEANEEE PR« TimthEEREEmL, 5 Eakny|hAmEsh
THRESHNRHE (— M TRAUBRSTREEEN) . RHE EEDFHIAUEER X
THhESHE NIRRT,

7.2 ZEKT

TEYaST By “BXANEH" IEEF, EEIUl—RUEREMBAIANAT, eI UFhFmEN
#T o ERAIERENAF RS T

AINBRT, BNRFYRIFAIFERT (a5 TRRIN BEMCHATRE, —BE
BRESRVAE, FESINAEl]. MR- RS TERESISRSE, AFGERENTZ
Al, RASREEXEN. L, ERILUARHREREMMANT. BRIREE5ISHNFREHT
MLEHRERRIMWT, HEREWT FhEFERS.

332 7.1 {EF YAST BENEH M AT
1. 3&h YaST Hi&:F 1 > B E .

2. EESINAEHNASSIUBIAFERNGT (aE TR , BREENASES.

3. BB N AR T &R
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a. EAREPRMENERTIEENMNE. XA, HSRE 7.1 “BILEHE
[

b. RIFENFEMSHEFNECHEFEMNT, FABARBEHT HM L TERER
PEFRAR NI Fo

O == BERERARLEH
BRIFREBLE, SNBEABREUHERTM 2ot AR T . FAXEHT
ABEFENZ2ERE, MIERRERK T,

c. ZHAHTEES/LIRHENEN. EEIENMRGERITIERE, BEEREH
ARBEENRMGE, FER—TUEMF

d. EMINERNEFRFNAMME T, BREN AR AL,

4. BR5THfGE, BESTHIRM YaST B EH. EHRSGMECLERN.

7.3 EFBREIRT

BRI AN, URARERMERSIN Bug BIXFL, MRLZMENHT EE Bug,
B=BoHEEAT. — M HNEH RESES) FAHBUEERSE Bug«T, H=MELE
BRREZANT . AJUENHE 0 EKRTR EEEEMEINH T REALEIER.
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XfHE) HEE) EE(Q @D ERO) @ihe FEH)
AEWY) -| #REe) REHE) | 89%0

a25% s

WERNHTREE T Rfta HE ExE (FA) Ll
WEENTREE M cpic A Backup an... 2.12-3.91 163.2KB
A ™ cpio-lang Translations... 2.12-3.91 644.6 KB
TRt RER{E M cpic-mt Tape drive c... 2.12-3.91 77.4KB
FRBRMEIREEE & kernel-default The Standar.. 5.3.18-59.37.2 148.5 MB
FRZRENRAE M kpartx Manages pa... 0.8.5+82+suse.746b76e-27.1  67.8KB
BaiEEs M libmpath0 Libraries for ... 0.8.5+82+suse.746b76e-2.7.1  B06.4 KB
BERENEREEES [ multipath-tools Tools to Ma... 0.8.5+82+suse.746b76e-2.7.1 234.8 KB
SuGta O 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
O tibdmmp-devel Header files ... (0.8.5+82+suse.746b76e-2.7.1) 32.5KB
O libdmmp0_2_0 CAPI for m... (0.8.5+82+suse.746b76e-2.7.1) 68.3KB
O multipath-tools-devel Developme.. (0.8.5+82+suse.746b76e-2.7.1) 17.3KB

#Hike) BAMEO R | KAV | XHFIR | BInE

multipath-tools

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

® (.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

EGH(C) BER

E7.2: EEEHEN#THHEICR

1.4 BnhEXHEH

A LAMER YaSTEcESH. SRANEANBEM. & yast2-online-update-
configuration ¥{4E,

IANBRT, EFELUUES RPM RIS T H., ATETIEE RPM EME RPM HIHEEE
HRAARERNFMAIERZR, HTFHEERE, EEKERBEHEE ] EEKREZHBIEE RPM,

KEAT WMFBIFADNNRZEFRRMGE) FEAFARE, XAEZSHEEMIRE
Fik. ERILUEEUBNEEEZRFXENT,

fEF YaST I RIRP YA TR A AB B AT AR ERER4NT, 8 BugiREM CVER
SHEERE

212 7.2 . EeEBTHEXNER

1. BT, B5hYaST Fksift » BB, EFIE » Bl EH. WMRAKRLE yast2-

online-update-configuration, RFRHRREMULE,
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EAEHEE b}

(v BEEHELERHM)
FRA(D
"wE -

(v B ZEHAT(5)

[ #EZiFA](Q)

[ | BEHEREaN)

[+ {EFE & RPM(U)

v BHETEE
HTHHP)

=4 v #he irEm

B4&0D -~

#EEA(H) BWH(C) HWE©0)

7.3 : YAST BXHEHECE

WA LM ESITHIAN yast2 online update configuration REGhiZiER,
. REEHER: 8H. SEAHEH,

. B, #TRIRFREIEEERIER, i, FERXERS. MLt T AR
EMATF Docker ARURAMISIZNER, ETERFTEERMMERS. TRENT
2, RAZEAFSHIRENER, HAERMITHIARS LR RN T R TR
A RERFTT o

BERENTH, RAFREERNBREIENH T, MREFEEREZALNLE
XEAT, BRPBIZE T, EXMERT, BaGNRERISBERER4 T, 15
WREHIGITFMENERN, MRERTEREIAN T EEEFRE,

. ZEMEZEAFAMY, EREREFEL
. ZEMNREENEEENFIERAE, BEESEFINIE,.

. BRREE RPM (M TFIEREXEMES) , BEUHEREAILE RPM,
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7. BRERES (FINReMeiET) BT, \EREZETE, HMTIRPFIMELRY

T RA. RRFEFEFHHT, SENMERXEREZE2EMN, HAFNER
BHMEN, EMEEEELLRATE, EEAREENXIEL2MEAWT, HEBEIEMEE
BT AR,

* Packagemanager #ll YaST $e a9+ T B TR B E IR LUK YaST ThREMIIRIR,
o ZEEMTIREEXEERNERMN Bug 25,

o WEFANT IR AL Bug B EFMILIRINEE,

o FIERTHETARF B

o EiES TR

° XHEAA Ao

8. BEAEWANENEE,

Za, BREIEMSTEHERNRS. NIRENNRHEERFTEESIRRYS, BREF
HESIFo
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8 ZEEEFRIMF

fEF YaST MM ERRIRA] LS RB NN EBRAVE A M. YaST KR FR A kit
Bl BRERELEFEMBENRGE, BRRGERANEEKER, 1LYaSTE
Bell, &dEAENMEFEERGEN, UWERALTRIRT.

fEF YaST R EIRBEARANRMGES, It YaST ERERMZR . —FE X Window HIE
R, F—Ea{T LERNETXANER, XENBEFER — BXETAH YasT
RUATS, EENE 45 “AREITFA YasT” o

Q iFE: miIAIREEXR
LR, EMRERRGEN, RERREETRNAZE, TeNARHEERSETRME
B YaST E— M EESFE1RENTIR, ATEERERNABTRANNELOHITRE
MBS

S ST 0
8.1 ANEBENX
E 7 f#YN{A7E SUSE Linux Enterprise Desktop R REMERIRGE, HIIBRLUTARIE,

B
BERHFBENEXXERGENELZERS (EEHE) NAtSTiEE R,

(B4R BB AR TR
MAFREVEERIR (T Zypper FMRA 5 » 7 YaST RMAMFIRET) o &HIB AT
FR A P R AN N ER A TR A 1 B S —

R IR S 1
SR RERHIERRRAT BRI REF) B, XERFRERN
R THE YaST R AHEFH,

e
RRENF5, %0 SUSE® Linux Enterprise Desktopo
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LN S
MHER—HTRATEMAGHAIRENRME. i, Laptop RHEEESHIIHERIER
FARENFIEREE. MEEENXRHERHI (LbiNAFrIR G S aEEFRIRGE) |
HIUER TIRCARERIAF e, XAMRERRIERGEEREMAEIENREZIN
HEERSG LR, MEXE, EAUFHERIEUEERE N REEFRREE,.

wite
MFEE rpm MANEEXH, SEKERFIIXM.

#T
HTHE—IHS M REEHY, FAhETEE RPM BN, EWeIaeH R R ZEVRG
BLAYRRG o

1)
— PMAFER. BEE. REETHTH—RARIE, S5 LI ERIEE NREa
T,

&= RPM

1% & RPM (NEEE N RA ST EE X RAEZERA X7 Z#H X, FLETHAN
&/ RERI, FEAEAMITEN LEWETE rpm BAFHE.

R BRI
—EREERMTEMIRGE, IIRZEE, #E1ER, — M RGERES 28 HtR
e, MRUFNRGERATA, WEELERAE. BRTRHI (REEEK) AIUH
BN, REMAER s HtIH e, XEHFINREENERMRAIANARE, TN
BEREN], ERILEHEFENNNRHAFE,

8.2 AMEREMNRS

MREEREREBGI T M, EBREIMARS, MRETLUEMAS, £ YaST &R~
S ERER ST A SUSEConnect,

8.2.1 A YaST Eff
EEMRYL, EEH) VaST, FHHORIIREVA AR S,
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ABEBINSTE SUSE Customer Center 7R, INRERVALIRMHE T At EARARSS 28, ERILL
M B sht@ N EB9AR 55 285 RPIEFE—MIRS 28, FFohigft URL,

8.2.2 {#EF SUSEConnect ;A
EMNGBSITEM, BERAGS
> sudo SUSEConnect -r REGISTRATION_CODE -e EMAIL_ADDRESS

¥ REGISTRATION CODE #i#iA5 SUSE Linux Enterprise Desktop BlZ=—EULEIAYEARED,
¥ EMAIL ADDRESS ##iA 5 EALREERITIREIFTAR SUSE tk P XEXAY 8 T MR {43t
3k,

EEARMIMARSREM, ERIEMHZARSS2309 URL:

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

8.3 f#FH YaST M4 EIE2S
WYaST 5oL AL > Sk TEB] S ENR EES.

XfHE) HftEE) EEQ WMD) EAO) iy #EIH)
AEN) - #Re) REEB0) EIO

#R©E) - giem EE BZE FA) A

#EREE
v &fle)
v XEFK)
v BE(m)
k()
RPM "§Z{t"(r)
RPM "f#&#1"(q)

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

EREAM):
a8

RINSHE()

IHIC | #2A)
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8.3.1 EEUMH

YaST A EIER I LIMFIE SRIB AN RP L ERH BNt E. ERIET RENIE
MidiEes, BPBEHLEMERBLRRONMS EZUBREONAALE. EENIE, 1558
HALEFH N FRAERIERE LA Tz — EEAESERINEIRRHFTH,

ERR G SR FENIE

MHE
JIHARZ LA RTRENR TS

mired
JILFRERAE, RAHRF, HINER. HiERL 2t

Inf

&
— M idiged, BTFYHAMENHRGIESPIBREIRAE,

RER
—MEdiEEE, BTERRERIILRGE. BEESTRER, BRE an ERENEE
MERER. “NRMER @System RYIHEFILENFAEREE,

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

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

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

n_,\El'JQHEI'I'-' 1ﬁ& Shift — F1 ,
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O =T ERFRTENRERNREE
DI TR TR RERRAE, ALUARNE > 24> @System, RES
BT > RAPHONFE. AN, MREWRTENRER, FEERRAS LTS
REFRIERFOETREED, WIRIEsIEEER,

O =7 BEsRy
B2 RIHEE R LUERFIE E MM R EMEIRAYT BRI S,

g2 8.1 BHUETRM
BENERRMAE, BRITUTIER:

1. BERFIN > BAERTHBRYERE O,

2. MNP EEIT, AR enter BB EHILE, YaST Z&EHE SUSE Customer
Center HERMBHPETER, HFEESMRARNRRET B, X NRAE
AEEBE AT,

3. BEHEFRPMENMAITMIIES, ER—TRETIERENRGE. HE, GHA
PREFE—1T. WRRHEBTREMBVRIREY B, YaST 2@EHIARE EMX
RIREY o

4. BHT—F, WEEN, ARTERHE.

8.3.2 REMEMRUAFEIMAESE

—ERE IR T EMIRGE, SINXZEE, 5—HHE, —ERGEfESHEUREEERS
EHF, WMNMRATT, YaST ZBEERXEARMIIEUHRR, NREEZFEFEITEB R R
MRS, MFEILIRE 8.3.4 7 "N EEMIT RATAFEIRRRBPI,

89 LERMERRHG B TE SLED 15 SP4



90

AR RFENER

EIRIREEEE, BIABRT YaST (NEMPLENRE C. MRFE YaST EXMIEER
EERHOEEATRBNFE RN, BMERRPERAT > B0 26
2,

1. &R 175 “EENMA PARERRTE.

2. AERPRFIERINRGE. ELRESRBFEIREE, AJUARETEHERS
EofliR. WMREXREMARTE, AJUKRERGERZITEINFTSIERHNRGERES — 1%
shift — F1 AJFRENZEEEA,

O =7 MIHMFERY QR R
EWNAEEPIIHNFAEREGERRAETURIE, EHREIERSE, HMAUHE > 7
KA 2N A PIEFIEE,

ELREIRGE, AUAREETRGEIMHARRELLE,

TEERPHE. B LUEERHEPEERNREE, HREEIREAFER.

BREBZHNMGE, BEE LRT R,

. ENAERENRE], ATLUBdRE E > ZEFE WelT#HTRENENR. BIARTIH

FRE 1 B DU TS R B2

. BRERETRAERRES, TUAREEZREEHERUTE-I: RE (WRERH

EMPRHNEFRRGE) , HALE WREHELZRURMGE) . ERFFREESGHRE
ZFA#F EE%%: lﬁﬁfﬁﬂy/éﬂ]m#o

. ERfE, BEHESNAERENR.

. SN YaST KM EMRHFERYRHI, N=EREBHFINERBRE. BMIEFRAVMT

BHYIR, BEHTEREN.
LR, ENNEREEENRMAESE, YaST Rt EEEZBEXH,
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Q iiE: wEEMHE
Bai/&@d YaST MU EEBR LR FEURHE. NTXRMZEW, afUERHFSITIA
zypper, BXFHMAER, BENFE 01357 "L FEIRRGET 6

8.3.3 EMIHE

BRTEMBIRERIN, EAIUMENREFRESFIERENRGEHAERGE. AMEE
MARHEN, EEFEEIEUT/LNAE:

o R AR LR,
o MAFERARLEN (5190 AMD64/Intel 64)
° RHEMRAS,
* RFEHNE.
WA EMNEREREREREERER, BURTEREFAEN BT,

1. ERFAERENNHEERIRMMRA, BMERRERERNE > FIEUHE > NE5R
HhRZ AT A N & 3o
RS REUTRBERERERPRES TR BNEMEERGE: YaST 2h=HK
REFCERFESELRER G ENERESWMENEAERRAE, MRKEER, BR
BEUTERRER “RE EMERENRGE, B, NRNAEEGHERHNEYA LR
e, NFEFEET R AEHEEREMIFIERTE. WREZHAE ARt
B, BEEMENRGE, FREUTENEE “RE EHRERENEE:

1. MERMER: BRRERESNRGRPRGE,

2. IREMEFNERTHZ MRS, BEREREN “RE ORHE (BREE
#. SERERMGENEREHMITE) -

MRFNRAERESLHERERHES, BAFMENERRERGFEERHZTHRE
LRI EL

HEEBIRESE R ERERER G ENEREWMMENE, EEREBRT, SBIFIE
Bri
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Q B EEUEH
MBEFENBNGE > FRENRGE > TEGEN, WNAMEREN, BaXFk
HRERFINEERERGE, AL, EFIGENE R ESERLRGEER.

2. BRATAREEMIRAFERERERER:

a. BFRIRE 83.1 7 "EFNE PAREREMPERMNLER,

b. FEOMNAM, BEHRAGAGETIEAIEAFIRTBVM S, IR (FERIRIT YaST
SR B B R B N 7
BEETRE, FIAEERENRAEEFERAREIRGRERNIRGE (R
) . IESSRERENBNEREN, EESERERGEER.

c. BRGEXMER, BREIUERRAGUR UL HRP MRS, EEE, R
BESLESZRHRZEEEUE,

3. EAEMENA], FJLUBERE IE > ZEHE WE(T#HITRESEN. BIAER
T, RFILFBERESCRSHIE .

4, MMRFIEETELRENZHFIRETE, BRHESHINENERUBMAHEEH,

8.3.4 ER{FELAKHLIN

REHR G OERMTHMIRAE R, fId, MRREBEERTENHERE, NEekMTiRMHZ
ERNRHE, 5—HH, —EREeEHEFENSSEUPR (BIg0, sEHEERE sendmail 5
postfix 28, ERERE—) o REIMFFERGE, REEERSHETE MEMRFERE
REIE AR, URIERGTTE M,

HRMIEUPRIAE MR AN, FERRMRIEURR, FESMERGELDRE
SFHFEFDRRIPR, MRAERPEREEMEN BN ARLEN, WEthFEZFR
R ARHERSTRLEZNAENEN, 2ETHEEMEFMANFIERENTZR, T
Bi&HIA
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RIAMBERT, ERNERMEL. SXAEXRHEIREN (F, BEMREEREAHE
EHMER) , MIPITRE. BEERER, EEFIRRARMBUIRBZS ARG, E2A
LEINgE, BHREIEXS, AREREHT > BiiNE, @I > 1210 EF R TR
WE, FRHEZRBIACINERE, SRSRT RS,

EEENMAERET, AIURTARAERETHITEFER. NIFTFRRIKHIIRY

B, BERERRHEERERET.

Q IE: FaRRRMEERR
BRERBERL, SNFERERMERsETIEETE YaST FRBIRIN, FARIRETEMARE
e BTER, BAAMNSIERTAIRIMAHMAR, FItRXREZSEAREET
B EF. REXMERE, BEUHRGEIERR, 1A ENFERFIG.

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

ZERRR:
L ENE kernel-default-5.3.18-54.2.x86_64
2: A& kernel-default-base-5.3.18-54.2.16.15.x86_64

(w240 | | £xE ~|[ ®HQ

B 8.1: MHERERMAREER
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8.3.5 IR HFEEIN

bR T B ETIEFEEAMIN (FIaNFFERE) M, REERRTEERBEHEAHI (5
A, EMEMIMITHRERENR) o XLESHRFIMIT ARG BHE.

LZRERMREEN, RNERTNRRERENRGE. EMNEREEN, BFx8
SHRER/ DIEFRGE, EFRIIRE, 1BTE /etc/sysconfig/yast2 HiRE
PKGMGR_RECOMMENDED="yes" ., BERZEERENRHENFIGEMREMEFHY, BB5h YasT »
MGEIERE, ABEEERTI > REMBLEMNEFRER,
BUELZEMNGENAREREZNREE, BT YaST NG EIRSDER KT > LEBZHN
e, MNRFEARSITLE Zypper RLERHE, BEFEMAIED - -no-recommends

8.4 EEMMFIRMARSS

BELREE=AUMN, BRRKRIMRER. RINERT, REIME=EHEE~RRK

8 (5190 SUSE Linux Enterprise Desktop-DVD 15 SP4) FIILECRIEHER, BHX
EMMESZEER, 520 (Deployment Guide) , 5 4Z “Installation steps” , 5 4.6

T “Registration” 3 {Upgrade Guide) ,% 4 & “Upgrading offline” ,554.7%
“Registering your system” . HRABRAIFMIAR™=a, FIREESECEESENE. TAHFLIMIM
R

EEEMEIR, EB5h YaST, HIEZFWME > DR, BITHAERENHRIEE, £k, &a]
LUBI R HEEG AR E BN S RS REEFMBNAR ST, LIMERMARS E—MN
HREZSIARSS (RIS), ERERM—IHZNRMER, WERSABIHEBRARBNEFHE
o

SPRERPBREBRRNEFERNS (RGERIR. RAEF) X, XLERERBAXGRET
#HE YaST FRANAMETFH, NTHERTEY, AIERRMRAER AR GPG ZEAR NG
BER, SUERMMINRMERERN, YaST #aiLESANERH,

L5 EEMERAER
BN IR E ERR I RRIRTT, ERRRERERTE, S FEREIREE=
HREERR IR S 2RI, SUSE FAIBEMRLL
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8.4.1 ANNEFIR

BJLAM DVD/CD. USB iAfF&E. AthE R, 1SO BRI LRI R,
@ YaST R EECE BV RMNEERINARGR, BHRITUTIR:

1. B&HFM.

2. EFEIEERTHAETZ —!

I =

£/ SLP 15H4(S)...
EMARZS 28 bR RAIEIRE). .

® 35 URL...

FTP...
HITP...
HTTPS...

) SMBJCIFS
NFS...
cD...
DVD...

BEAE(H)...

USB AR EREFF(USB 2175, B2).
HER(L)...

2 |SO BRER(L)...

v FHRFRIERX D)

FENH) FIER) [FiE(B) || F—HMN)

B 8.2 . FINWHFR

o Ei@d SLP EMERFIIEE S T HIRS ML RARS SR, BERFER SLP i, AF
%EE—F_io

o EMFTEERANRER, BEFERER, HAETENPENEASERZE USB i
&o B T HREE.

o WTFAZHRHIR, EEFBNIERHRE F—FE, RARTEREERE
BUER1E (8 URL) o RILUEERMEHIIEEDHRZT. MRAIEEEFRAERE
MR, YaST R~ mByR TR URL fEAAFIREZ R,

AIABER T ERUE PRI HRIEIAS M HER, MREMIZIED, YaST HERIRIEFER
B FEXES .
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3. IRIBFERMBIHER, RAFESRTES NIRRT GPG &, HEEREREITH

xh
%H‘Ao

HIAXEHBG, YaST B TFHHADTHE. EFRERANZERER TR,
4. IRFE, BREF 8427 "EENMHREIL" RATRIPFEREIRNES.
5. BEHFHEMIAFAMEBEDNR, FXHERENIEE,

6. BINAINGRZE, SRMMRAERS, TAUMHEREZERAE. BXAT, 5
BHEBE "REIERNMHE o

8.42 EEHNHREM
ol

BT RN E R ER I REE, ATUESA TR REME:
K&

BRERRSAIUAEEARESREA, BREMNEEANMERRERME. EENXHRE
PRER, BREERHEREA, SRR UNEE MR MRITIRERS. BHYR
EREDREIR, BREMR

EES
RIFTAREREY, ZFEATHER (EERF. AF) THE YaST ERANEHET
Ho XHFIEUN CD 8¢ DVD ZREVFHSHHIR, ZREFRITXMERDE, MY TARATEE
RERNRAR, NEBEHITRIE. EERTRNEFRETEN, REENAARBEEES
sl BHITFRIRIFT, BRERIFFHIERE—EDL,

REESTHNRER
REFIMIZRERERE THRE . RINERT, XERGFELERIIGEEMBR. BUER
BHE TENRHEaIRIERRE TEHNRGE. TEHAETE /etc/zypp/zypp.conf H
fc&E, ZAAAR /var/cache/zypp/packages,

R4k
MERILRZ—TNT 1 M 200 ZER/E, 1 B&EsMEE, 200 B2&EMLLR.
AIAMBRT, @i YaST ARV EAFH IRV REZ 99 . MREFRERENRMER
HEERE, ERIUREIREN 0, RRMZERNARIAMRSESR (99). WREZT
B RER R T R E, BARLAERRARARSHRAER, Fit, ZERMEE
M THARERIRAGE, FTUAAHIRAR (401DVD) EERSMLTRK.
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O ==: RERSHEANRL
EEABERT, RN RERETREMEN. Hit, EHREEHRFREEER
BeEMidk, BNERTRESTESNNERE, BEIT—RENERNASEIZ
RRZ<,

ZFRF URL
EENREREZFFSHE URL, RAIUMFIRFBETIERE, AEETHRE,

8.43 EBIENHREA

AT HRTEY, AIERREREIF ARN GPGC ZARNRMREEZ, SHEERMNIHIRMG
JRES, YaST & FLESAHEHEH, GREEFHEM GPC BA—HNEHITRIEL, HHEREKRE
B SNRWNEIZTAEL, NHRBRARAIEEETHEIR. FRCFARER, HEINERAE

BRE AL,

BEEEFASANER, BECLEENDHFNEERRE GPC T, ARIMER—IIUE
BORSETERBELE. BERNEHARN. JRESMFE R

8.5 GNOME Package Updater

SUSE HFHE NN RigE R 2 TR ERH. AIUERERSE—REEN TAREET
YaST B BT IR R LR XLEEH T MEH. ATNBUAER Package Updater i@1d GNOME
KREEMRS,

5 YaST Online Update #&R48LE, GNOME Package Updater RN AT LM B FT AR TR L2 25 b
T, MERREREELTENRGONIME. GNTAUEBERLANKINERSE,; TREMAR
TSBEFRRER. FRRGENRESSSIEAR, HERGESFEEILMNINEE, HESINE
KEL )

SYUEMIN T RREEEFHTTAR, GNOME REBMXIEBIE RS E B,
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5A26H Eff=, 12:46

2=
202145H826H
1A 4

= o i ~ =]

8.3 | GNOME RH LAYEFE

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

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

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

EH O aEREF -

BEMEF
e R

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

2 3t enigmail HEEEH
— openS 2018-474

MB
2018-474-1 1.4 MB

59.0MB

609.2 kB

664.2 kB

74.5kB

2. EFREEEERHRE:

ReMEHR *#7T)
BEFENREMREE, BHLRE.

BiNB9ERH (#+T)
BERIEEERITENZERIRE, BINBINREILEEH,

A (#hT)
BEIFRE MRV PRSI HIERINEE.

HthsEH
B RERBHYHThR S,

RS EMSERLEFMEAEN. MREFBEREMEEN, BANHERTTEN
Eifro MINBINGALREMEREEMNBINNER.

BERENEMFAGER, BREEGE, ARREHAT, EERERERGEIIERT
ERIRET,

3. BRLEENUARRE,

4, FEEHAREFEERMITENIEH. KELXEFETIHER, LIRBHEXES.
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8.6 M GNOME Software EF{&4E

P& GNOME Package Updater LA9h, GNOME it EHE LI TFINEERI GNOME Software:
o L. EMMERRET PackageKit Ll RPM FER AT HUER {4
o &= FHMEBRRL Flatpak A2 TR 14
o BRI BHMERR GNOME Sh%H & (https://extensions.gnome.org 7)

o FH Linux N EEHRS (LVFS, SR https://fwupd.org 7) BIEHIZEHIEH

BRItz 5h, GNOME Software BRI ERIRI. LML,

6822H 17:33

c #* % @ B & Eif = x

=t =] THD)

ﬁ BERGEN Ak, REERZ2SH,

g GStreamer Multimedia . . ) 3
Sl Codecs - Extra GStreamer is a streaming media framework based on graphs of filters that
) operate on media data. Applications using this library can do anything media-...
116.2-7.14+1.16.2-7.16

Desktop Icons 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 — E#i1E

5 SUSE Linux Enterprise Desktop HigtBE M T EABEL, GNOME Software FEUTE

Al
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https://extensions.gnome.org
https://fwupd.org

* YaST & Zypper AJLAREITE I RPM B934, 1 GNOME Software MSItARE, ©IXE
FLERRM AppStream FTTEIEN G, XEIEAI D RENBERF.

* GNOME Package Updater REFIEFIEITHRAAPNURHEE (X=EFIEESEXRY
RZFEF2R) , M GNOME Software M@ FEEHT, BET—RESISRANA AL
B
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O ERGTITILAEENK

AR Zypper 1 RPM, XM AFE ﬁwregu S1ITTH, BXHIREDER
MAREBEN (B0, s T @) , BBRELLT “RiEEw”

9.1 f£H Zypper

Zypper AT RE. EMNERRGENGITRAEEER, EXUEENMGR. X—=_%
TR EBEESIMIIPHAERRELEER.

JL
9.1.1 —fiwlFH
Zypper NEBIEEN:
zypper [--global-options] COMMAND [--command-options] [arguments]

AEEETESHAH, BXEIEDAFAER<SHTIR, B2 zypper help., EIREX
BXEEMLER, BHEN zypper help =4,

Zypper &%
1T Zypper REENARE, BAEBIFER— &<, 60, ERMEEENHT
RTF#S%, EER:

> sudo zypper patch

ER/EW
te5h, ERELUERER— IS /R, IFEGLTHEBANE(IENE!

> sudo zypper --non-interactive patch

FLEHRGIS, EIR - -non-interactive RRIERNEREMBANIER Fia{TmS
(B AEIAEE) S

i LR ERYE
BEEABETEN LD, BEREZNTAEBNAXLEED:
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> sudo zypper patch --auto-agree-with-licenses

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

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

> sudo zypper install mplayer
RULETEFEZES NS, AU Ta<HYILPAEEMERN:

> zypper search -t pattern

S LIRS ERFREER. g0, TEMGSBEIFMER TRE ncfactory vim BEREHH
M REe:

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

- - from EIEIE MIEER G RIER ARG LA RERELTFRARS (MR ERKH
&) o --repo & --from B3R, ERILUERMERIEMA—

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

Zypper #F - -userdata =G &5 £FE, BRI UERILERIEE—MESE N Zypper B9
BEXSMESG (5190 Btrs &) HNFRFHE. ErUBAFIREMMREEXHFHNES,

> sudo zypper --userdata STRING patch

9.1.2 A Zypper &<

Zypper Fen S BEEE zypper execdir EEEXMFTIEENE RPIATHITX M. FABER
A3 /usr/lib/zypper/commands . IRFEZUBHRAZNENFa<L, Zypper 2EMEHER
SPATH UBRFRZFin<. X, EERLLIER NI BHEHEBEFERP=EH,
RZHHE Zypper IhEHITFRLSHER LB Zypper &I,
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FIHET AR Far <

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

appstream-cache
lifecycle
migration

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

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

EEFHNENRRE.

> zypper help appstream-cache

9.1.3 f{FHA Zypper REMEFRINHG
ERREYERNRMGE, BERUTHS:

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

Z2E5 . TEERVENRAGE
REELERUNENRSFINHEE, H80 glibc. zypper. kernel, WMRERXLER, &
FOESTEIARE, HmeFLETE

z

9.1.3.1 ERBERENERINIRAFE

BILUER zypper install # zypper remove #5<i@id S5 5K,
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RIRR R TR

> sudo zypper install MozillaFirefox

BRI RFE B RHRES

> sudo zypper install MozillaFirefox-52.2

B GFE B MRFRB

> sudo zypper install mozilla:MozillaFirefox

Hrh mozilla B@ATREMNNRHEFIRERIRA.

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

> sudo zypper install 'Moz*'

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

5
P

> sudo zypper remove '*-debuginfo'

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

> sudo zypper install firefox

EIneE. ARSI
A S S TR s E B HA RS M b s -
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o FMEEHAREMNBTEEZEBNMERENGE, MEUGIRDRE. Fli
AMDG64/Intel 64 (KR LEH) (T Zypper HEsR N x86 64) , iB5(EMA:

> sudo zypper install 'firefox.x86 64'

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

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

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

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

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

, BISRE

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

9.1.3.2 RNZEMEFRGE

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

> sudo zypper install emacs -vim

EXER emacs HFERE vim, EER:

> sudo zypper remove emacs +vim

MG - FRKRER G E RS 1TIED, BERKXICeRFEE -2, MREFEX

=, FEZRIME --:

> 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

NREEEERENREFEERETERTENFEREE (FREENRYE) BihER, EE
B --clean-deps i#%&In:

> sudo zypper rm --clean-deps PACKAGE NAME

9.1.3.4 TEMIZ<AER Zypper

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

> sudo zypper --non-interactive install PACKAGE NAME

ZOR A IFTERIZSHN cron E5SFER Zyppero

9.1.3.5 X FEURIRAFE
BREZ TR ERIMNRRGE, BER:

> zypper source-install PACKAGE NAME

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

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

BERRERRAKFIN, HER -do

> sudo zypper source-install -d PACKAGE NAME

LA, REARHRIRPBRET SERNGENIRMIREN, AEXEM GHARINEREH
B) o WBWE 16T “FH Zypper BEIERMHET THEXNHREENAT.

BIER AT AR AR R P R BRI

107 £ Zypper KREM AR SLED 15 SP4



> zypper search -t srcpackage
TR EX R BRI THEIAMB R, ETHRURGE, BEH:
> zypper source-download

NN THBRE /var/cache/zypper/source-download., &RJLIERA --directory
MMEA THER. ERBETRRAFSRNRGEMAET THIBRERNARAS, BER --
status &, ERFFZRIVERMGE, BFEA --delete 1&T. EZAMBR, BFER --

no-delete %I,

9.1.3.6 MEZEANMHFRELZENMHE

BE, BREREIRFREEANRHENIREE. --plus-content 45D A EEENE
IEEERIFN. BEYA] Zypper RIFHEERBAN, UNEBEERIETHREZANGER,
g0, EEATLURHEM -debuginfo 5% -debugsource BMEBMHER, BFER - -
plus-content debug. AJLAZRIEREILIEDL,

BERBALE Bl R RULEREDN -debuginfo EE, BRI TFIRERIZIE
I

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

JFFER/ D debuginfo BFE, gdb F=IRE build-id F&FEH,
Q iim: ERETEEHG
P=BECE SUSE Linux Enterprise Desktop ZERETRIIER, ERINLZEERIZRAX

LR, ERILUER - -plus-content ETM LZEZERTABEA ARG RL IR
B A zypper Zal, BHFRIXEERA, B0, ¥ DVD BN BB,

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

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

> sudo zypper install-new-recommends

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

9.1.4 f{ER Zypper B

FA Zypper BT BE=MA: TEUNHE. TENRGENMBREIREREN D LG, &RE—
AN A@E zypper dist-upgrade 3RCIN, HEE T d0EIFA4ZRk SUSE Linux Enterprise
Desktop {Upgrade Guide) ,% 1E& “Upgrade paths and methods” .

9.1.4.1 ZELIFMENT

ELRERENHFEHIMRE, RAIENANEIE# SUSE Linux Enterprise. X750 B fRIE
RERAEHBNFIEVRERHEE, HRRZEENPENRGEhRES,
EREMBERATERANERLHRAT, 1BI81T:

> sudo zypper patch

AFARNELHEN LREENREREPRENFAEHT RS SENLEEX, WREX Gk
D9 8]k 2 TheE 355) , MISIIENREXLEMNT, R zypper patch L), ErIiHEAR

KRETRARENEREE, BFRIEEHIAZEIIN TR, EXNERRE RN EM SUSE
Linux Enterprise Desktop X E74 R,

MR LENHTFEENERERES SRS, BEESISFKRIES,
BAfER zypper patch i ARMARBE=ZFRGENRHE. ERNEME=FNMHEt
B, 1&EEH with-update &$3%&M, WTFRR:

> sudo zypper patch --with-update

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

BLES5YE Bugzilla RFBAXMFIE T, BEMA:

> sudo zypper patch --bugzilla=NUMBER

BLESE CVE BUEFETHEXNMEHT, BER:

> sudo zypper patch --cve=NUMBER

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

WMERRBLREZM Zypper MR EBRGHT, EFEH:

> sudo zypper patch --updatestack-only

EicE, NREERT updatestack-only kD, REEFRAESEMEMERERD
Hhan < 1ED,

9.1.4.2 FIH%NT
ATILHEREAT BB AIH, Zypper AFEERUTER

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

> zypper patch-check

Loading repository data...

Reading installed packages...

5 patches needed (1 security patch)

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

Fhm+ THIFIR
EFHLEFAFNMT (BRTENRFREHRLENT) , BEA zypper list-
patches,
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FRE$# THFIR
25/ SUSE Linux Enterprise Desktop FIAABIFRE##T, MABENIEEELEHIER
FELLE, 5fEA zypper patches,

BRI AT HARESHERBEXH T . BYHSENAT, BERATUTEDRR zypper

list-patches @<

¥ Bugzilla [a)&
EyH 5 Bugzilla @8 X2 EFET, 1BEH --bugzilla %I,
EFHEIHFE Bug AT, EHAILIIERE Bug RS : --bugzilla=42 . BERS
%1 Bugzilla RIEAEXAIAN T, 57T bug 4 S ZEIARINES, FI40:

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

¥ CVE RS
EFIH5 CVE (AHRAMIKE) HEEDPENTEXNESIFRELHT, BEFER --cve
I,

BYHEIRE CVE #HREDIRVAN T, EHEILSE CVERS: --cve=lHs . BRRS
% CVE #IEFEIRXAIANT , 187E CVE RS ZEHFINES, flan:

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

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

> zypper lp --all |grep retracted
SLE-Module-Basesysteml5-SP3-Updates | SUSE-SLE-Module-Basesystem-15-
SP3-2021-1965

| recommended | important | --- | retracted | Recommended update for
multipath-tools
SLE-Module-Basesysteml5-SP3-Updates | SUSE-SLE-Module-Basesystem-15-
SP3-2021-2689

| security | important | --- | retracted | Security update for cpio
SLE-Module-Basesysteml5-SP3-Updates | SUSE-SLE-Module-Basesystem-15-
SP3-2021-3655
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| security | important | reboot |
Linux Kernel

EEAXEME FEM) #THTRER:

retracted | Security update for the

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

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

Information for patch SUSE-SLE-Product

-SLES-15-2021-2689:

Repository : SLE-Product-SLES15-LTSS-Updates

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

Arch : noarch

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

Category ! security

Severity : important

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

Summary : Security update for cpio
Description :

-2021-2689

AM PDT

This update for cpio fixes the following issues:

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

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

UPDATE:

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

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

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

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

Arch : noarch

Vendor : maint-coord@suse.de

Status ! needed

Category : security

Severity : important

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

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

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

BYHAEHTMAERERELREEN], BRIMER --all &, 5, EFIHisIRE CVE
WSBFRBEAT, B!
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> zypper list-patches --all --cve

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

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

[...]

9.14.3 REMAVAMGEIRA

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

> sudo zypper update

O ==

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

wim, zypper patch SIREMWZ,

BEEMMIRGE, FRERNRENTEENRMGE:

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

B fEA < RIREFA B MR RN G ENFIR:

> zypper list-updates

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

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

ERUHRHETELENRRA, BFEHR LEFAR zypper install I zypper update

A
AR <o

9.1.4.4 RFINIZAVERIFEL

FHIEM Zypper PERENRERHEA KRG, BLERGORATESHN N7 KT X
LA ERBRE T EMERAR. LUTan< ALY H X4 a:

> sudo zypper packages --orphaned

BETIR, ERAURERSNATERINMGE, RERTAUREEBFE NG,

9.1.5 R7EAEMFRFRIHEN RS

7R84, BESERRGEN, RFE LA —EIFEETHHIENEERAE W B AR
ERIBREIS M. BT zypper ps BILFIHERAERBRXHREHE, NRIEHERTFENE
KBRS, MSFIHBIRSETR, AEEERZERS. BRINMERT, zypper ps 2E57—1
e

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

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

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

PID: #7Z2ID

PPID: Ri##2 1D

UID: iZ1T#ZNAFRY ID

BER BTHENAPNERSE

®e: ATHITHENGS

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

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

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

zypper ps -Sss

XETREREMFX AR RS

avahi-daemon

irgbalance

postfix

sshd

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

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

BXRIRSVERIFAER, BBRE 195 “systemd THIEF" o

9.1.6 fEH Zypper B4R
Zypper HFRE RE TN T an SHWETFEMUHFIFTIR. BFIHAAENNFIEREGIR, EFEH

AN .
Y.
> zypper repos
FEREBEMUTFELUTHEE:
51 9.1 : ZYPPER — B4 ERFIER

> 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

HES N THIEERMRE, AIUGEMARIE. URIEL zypper repos &<kt PRV RS
So MRS EATURARAIE S PRI RRAMB GRS, BER, EEREIFET
xE, MERRESAHRESES. ANBREFFIZES.

AINBR T ARETRIAIRAY URI SR 2 KBTI, BT e A U LFrE AT

> zypper repos -d

9.1.6.1 AINARHFIR
BRI, BE1T

> sudo zypper addrepo URI ALIAS
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URI AR EENIMMIR. MERERE. BR. CDEDVD (BXATHIFEEM https://
en.opensuse.org/openSUSE:Libzypp URIs2) o ALIAS RHHBRMM—ESIKAR, &q]
DRIEESR, iR ERIiE— MRIEENSIREEMFR, Zypper REAHES,

9.1.6.2 RIFFIMFIR
zypper FHLEMEBNRIERPRIGGONER, BRIEX, HET:

> sudo zypper refresh

Q i=E: zypper HIEKIAITH
BLEGLRINSEIT refresh, FILEREERHIZTIZH D

£/ refresh ep<BHEED - -plus-content EWHEAIEEEZANERINER:
> sudo zypper --plus-content refresh

BRI BARRRMGRFNEN, EXEEBRRHRIRSEIERE, BMIAER.

9.1.6.3 EFRIMHIR

BMINRPERENRER, BEHS zypper removerepo 5EMIFRAVIEGIRRVFIR TSR
SEEFER, Flw, BEMEIO.1 “Zypper — ERIEHIERFIFE" hEBRRMHEIE SLEHA-12-
GEO, BEFEATIIm<SZ—:

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

9.1.6.4 {BMHIR

F zypper modifyrepo BRSZEANMHIR. EEe]UA e <ERGRENEN (FI50R)
WITH. BWHMRER) . UTHLTRIBARA updates WRAR. FTHABIRFHIEE
R E N 20:
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> sudo zypper modifyrepo -er -p 20 'updates'
B RFTBRTENIRGIR — S o] AT ARITIZIRE:

-a: FAERHR

1 ASHER R

-t IEREREIR

-m TYPE : FEXRENIRMHERE (HFR TYPE AIUEMUTZ

—: http. https. ftp. cd. dvd. dir. file. cifs. smb. nfs. hd. iso)
EEMmRREFERZ, BEFER renamerepo %, LUTRAEMEFIBM Mozilla Firefox ¥
MR firefox:

> sudo zypper renamerepo 'Mozilla Firefox' firefox

9.1.7 f{EH Zypper I EMIEEE

Zypper REKME ARG RINAH BN L. BREFAETANS @ RS RS54 T
BB, BEAU TS

zypper products
zypper patterns
zypper packages

vV VvV V V

zypper patches

EEIRTERHENFRBERGIR, BFER search, ERBAEXBENHENER, 1BEER

info ﬁ%o

9.1.7.1 #EBHRWMHG

zypper search ssLAIMMAERZE (ER) NRASLREEMRBHIITER. BE / F8
FRHBERFEFNENREN NBERTFTERFAXDIKNE,

MITHRIERREHREE fire HREFERM

> zypper search "fire"
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MITEBIERREHHINVRAEE MozillaFirefox

> zypper search --match-exact "MozillaFirefox"

FRER A SR TEERIEER

> zypper search -d fire
RETHRZENREE

> zypper search -u fire
ETESFHES fir ARFHBREEFRRE e NRHE

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

9.1.7.2 1EFRE SLE iRRPIERUHE

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

> zypper search-packages packagel package2

zypper search-packages 2L %D
s BREEMNIERFHETLLENMHEE: -x. --match-exact
o RIERMERHAITHAE FRIN: BRHEHDH) . -g.  --group-by-module
s BETNEXRHENEZEMES: -d. --details

o LIXML AU ERER: - -xmlout

9.1.7.3 BHRIFEILIEE

EHEZHRMISHINAER NGB, BEAGS what-provides, 40, WNREABKEHNEREG
B3R Perl f21R SVUN: :Core, BEERAUTHS:

120 £/ Zypper B HF RG4S SLED 15 SP4



> zypper what-provides 'perl(SVN::Core)'

what-provides # {4 5 rpm -q --whatprovides #i{+fa4 M, T RPM RaE
#Ei8 RPM #UEE (BIFEELENNGENEIRE) - 5—FAE, Zypper BEIFEEERMG
TRRVINBERVIRIETS, MIFNELRENREFRINEENIRER.

9.1.7.4 lUL/—_I__EA,fq: 1!3 5

ETRNHIRGE, BFER info &<, HATERHAIMENEH, XRETEXEMK
HENFHRERS. NRREFEESRHERFNFMEREHEZE AL, ZaTMmbIEREa
LEHRFAES. MREBERIFELE (BIFER -t Em) , TEl?*iTﬁTf, ZmeR
RiHE e AROITECI, BREHIFAER.

MREIEEFRGE, ZHTERETZRERGEOMEN THEIIREE. MREIETE Z#HE
WEE, Zen <M AREEZ T HEBIR G SRR,
MEAEERNZRGENE/IEFNIRMEE, WEAREM - -requires A - -recommends :

> zypper info --requires MozillaFirefox

91.8 ;LIL/__]_/_:E HHH1I:|ILJ\

SUSE Pz FEAEE—AN 10 F£, &%, &R LUER SUSE E’\JLKS‘Z%F%’I%H)&E@H
HAIREK =5, RIBEMF S, 7E https://www.suse.com/lifecycle 2 B BENSIFE S
Ao

ENEENTRNFREGENERER, BUTFRER zypper lifecycle <

# zypper lifecycle
Product end of support

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

Module end of support

Basesystem Module n/a*

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

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

9.1.9 HECE Zypper

Zypper IEREMERE XX, ARIFEKAENR Zypper N1TH (REEREFZAFEE) - B
HITRGCEEEN, 548 /etc/zypp/zypper.conf, ERTRHPISENER, 15F

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

9.1.10 &Ein

NREIEHREC BRI RPBVRGERERIEE (FIi, REEHEE MG SERE MMt
R, {8 Zypper #AENZEME) , BIFEAHREGTR] LABRE]

> sudo zypper refresh
NRAFEER, M=

> sudo zypper refresh -fdb

XeHISTERIFMNENZIKIERE, SIERF T HRBTHRE.

9.1.11 Btrfs X &% _EBY Zypper BIRINEE

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

BE
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9.1.12 BEZER

BXMBLITEERENIFAREE, 15N zypper help. zypper help <, BN
zypper(8) FMbl. BEXFRNGTESE. REEMNGTH EER , MUNIEEMAH N A
ERFRERA Zypper BIE R, 1HB M https://en.opensuse.org/SDB:Zypper_usage 7, SUSE
Linux Enterprise Desktop &x#ThRAHYER {4 E X FIFREITE https://en.opensuse.org/
openSUSE:Zypper_versions # % Z,

9.2 RPM-IH{4EEIERS

RPM (RPM 2 EEE:) ATEERHE, EXEREZHG<SHN rpm A rpmbuild, AF. &
SKEERMNGEENEAS T UEITREAN RPM FIEELFFEE X BELRERENIFAEE,
rpm BEMIERN: LR, HE (HEH) KEE. EHERPM #HIBE. &8 RPM Eihir
RPM FHE. WRHBHRITEEMREURNREEZESZ, rpmbuild sTAFMNRIGREER &
R,

PRI IR T I R4S RPM FA8#H 1T 6, XEFHBAELRRNERXHMELTE
B, XLTEEME rpm ELXEIEPEEERHEFANE#EFE RPM BUREH#HTEF
M, RPM EZBEEEBY RBR . rpm,

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

devel,

9.2.1 RERFERELME

RPM B4 EEE GPGC E&, BRI RPM MREERER, 75(EMA rpm --checksig
PACKAGE -1.2.3.rpm 8L ZM M B 2K B SUSE BB F— M EENIE. FENREER
BB E T B ALt <o
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https://en.opensuse.org/SDB:Zypper_usage
https://en.opensuse.org/openSUSE:Zypper_versions
https://en.opensuse.org/openSUSE:Zypper_versions

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, ERILERS LR PTF 846,

922 EENHE: ¥E. BHMMHE

T RPM EEMNTBEE+2EE, BITEIT: rpm -1 #Z4a rpm, FERALLSG SRR
HWHa, BriREhEEAHIHERSHMREE PR, NREMEIRER, rpm KiER
PLEFELENRGELUACRKBIMER, TE8, RPM BIRERERALIIAR — —MIFEX
HRERT— M4 E, BIRFERENED, EeILGRE rpm ZEEXLIRINGE, EXR M
ERAPER. BN, BEMAKNTELHIRERATEEN,
IR -U %% --upgrade WM& -F 3 --freshen sIAFEHNRHEE (g0, rpm -F
PACKAGE .rpm) o Lhen<EMIERIBARAIIX G HII AR R X 4. B IRAEZEINEIZE:
U RERFZPUBAFENRGE, M -F REMUEIRENREE. EMET, rpm FHUT
B/ INOERECE S

° MREEXHARKAREERREN, N rpm FRESHXHHIFIRE. RAEERTE
WITIEIRIE,

s NRAEEXHETEMASHAKBIEREN, W rpm =LY EHE . rpmorig
.rpmsave (FHXH) FREEKNXYE, HLEMREEPIMA, NERLZENX
HABHRRARARER, ZAHITLHRE, NREXMIERL, WREHXE (. rpmorig 5
.rpmsave) S5fMEENXEHITILR, HERXHPERIHITENR. 2G5, BHERRE
.rpmorig # .rpmsave Xff, LA%LUSRIERHILA]-,

s MRAEXHEFEHE .spec XHHIEET noreplace #5755, MHIL . rpmnew X
o

E#ifa, £fEA .rpmsave M . rpmnew XH#HITLLIRERGENIMER, MMBALEEIELRLEL
[ERYEFT. SR RPM BUEZELARIRAEIRRIS M, WFANEISIRT BR . rpmorigo
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BN, BFEB . rpmsave, WAIEN, .rpmorig EMERFARAEF N RPM B4R

.rpmsave MR EH RPM EF AR RPM LR, . rpmnew R AEXRAEERER
REMEEXGHITEEMENNER. /var/adm/rpmconfigcheck AiRALXLESIEAIT

Ro TEEFLREXMH (80 /etc/httpd/httpd.conf) UAGFLEEHITIZNE,

-U FARIEAH A T2FR TR -e MUUHTHEHURER -1 BHHITRE, EXEHM

EF. REOTRE, FAILUER -Uo

BERRGE, EHA rpm -e PACKAGE , XEREFERMBANKIINEZN, S AR
iRz, B0, REEEMEFREE Tcl/Tk, Bt LRAREERRE. EMEREXMMER

T, RPM hERBIEEI KER, MREFERRRTEHITIMPREE (BMEFFEHMK
FI) , MRGFERXD - - rebuilddb EHEE RPM $iEE,

9.2.3 &= RPM B{4€

RPM 48 & & IRARZASF FThii4<HY RPM 4B 2Bl ESI. 7EIH RPM £ g E RPM
FEI£HBY RPM. AFZEIR RPM BEIZS, FEE RPM WAJIS5E R ER RPM —E2T{F
IS RPM GG/ NEZELLAT RPM /), XEFTF @I EBMEEEMNREE. RAE
WG E RPM NEFMRIESER LA RPM 40 T RPM #1TEMBIERAELL, S8 CPU ﬂ
HEKEFZ.

makedeltarpm #1 applydelta Z#HFIXHEIEE RPM EH (R4 E deltarpm) B9—EB
73, BJEEBHERIEML AL E RPM 3 GE, AU T LUBIERA new.delta. rpm Y
15 RPM, LUTF@<{RI& old. rpm A new. rpm 27E7EH:

groc)
El
s

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

MRIAIEEERLE, NEEMA applydeltarpm 8] UM G REEFHIEHA RPM:

> sudo applydeltarpm new.delta.rpm new.rpm

MNRAIFRXGRFEMMIB RPMFRE, EER -r &I

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

XFHEAREMEE, 5B /usr/share/doc/packages/deltarpm/README o
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9.24 RPMZEIF

W -q EIRY rpm FESHENR, AR EREE RPM EE (@IRINED -p) HEHE
LEHE RPM #iEF, FAILUERZ M AXIEEMBERRNRE, HSMT 0.1 "EZ4 RPM
TR

£ 9.1 . EZ RPM EifiEm

-i REEESR
-1 MR
-f FILE EHEENXH FILE RHEE (WAaER

FILE $8RESTEEKRE)

-s TERSEENXHTIR (BHEEE -1)

-d PR SC (BEERE - 1)

-C NFIHECESH (BEERE -1)

- -dump wERBFAERNXHTIR (BAT -
L. -c &% -d)

--provides SIHBRGEPEHS — RGBT --

requires iEKEYINEE
--requires, -R RHEFEENIIEE

--scripts REMA (L. Bk, HE)

g0, €< rpm -q -1 wget ER719.2 “rpm -q -1 wget’ HFRRAIEE.

519.2: rpm -q -i wget

Name 1 wget
Version 1 1.14
Release 1 17.1
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Architecture: x86 64
Install Date: Mon 30 Jan 2017 14:01:29 CET

Group : Productivity/Networking/Web/Utilities

Size 1 2046483

License : GPL-3.0+

Signature : RSA/SHA256, Thu 08 Dec 2016 07:48:44 CET, Key ID 70af9e8139db7c82

Source RPM : wget-1.14-17.1.src.rpm
Build Date : Thu 08 Dec 2016 07:48:34 CET
Build Host : sheep09

Relocations : (not relocatable)

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

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

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

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

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

Distribution: SUSE Linux Enterprise 15

QELCHEEFATERENTEXXGRME, &0 -f FEFR. RIEFERMERZ XN
#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

NRIMEE IR, WeILAERSTRIZA, 9.3 “EZMAEEREA" Fim. HBITFR
SRRIBIAEY, RERD AR USHH R L ELHS,

f5l9.3 : 2RISR

#! /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 si<=iZBHIHIF EREXRERHENIFHAENERT
o
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EBNE R RPM #ERE, FILUHITRIGE, /A -V 5 - -verify BoiXERE, &
rpm SEETHERER, BERRHEFELEREERNFAEXMH. rpm £A/\\IFFHFHFS
KIRMA XU T EARRT:

2 9.2 . RPM iRI&%IA

5 MD5 5]

S XHERN

L 55 5=

T EHGRIE

D FENRBIRERS

u k=)

G ‘A

M B (RN HER)

MNFEREXM, BaHFE co M, 3¥F /etc/wgetrc (wget BfHE) RIEN:

> rpm -V wget
S.5....T c /etc/wgetrc

RPM $BERNX WM ETE /var/lib/rpm &, R SKX /usr BIA/NA 1GB, N
LEFIBERRER SRR 30 MB, HRIREREEMZ/G. NRMIBELLFTHIAREZ,
NIERIFERIAT - - rebuilddb EMEEIEE. THITHIREZR], SIEIRSIERENE

. cron A& cron.daily SXFIEEIEENEIZR (A gzip 1T8) HEXLRARMEFE
/var/adm/backup/rpmdb #, BIANEBERH /etc/sysconfig/backup FHEE
MAX_RPMDB_BACKUPS (2RIAMEX 5) #=HIRY, XF 1GBHRY /usr, BNEFHHIKNKAR
1 MB,
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9.2.5 TEMRFRURHGEE
PRI @EEE . src. rpm RS GRRPM) o

Q iiE: wEMERHLS
BERGETUMNREREGREFZIEEHEH YasT fBE%E. B2, ERGEEERYTE
1NASWATIENERE ([1] ). XERERNERGEAREE RPM #HEEFRAN, RBE
ZRIRER ARG TITE RPM BUBEH, ‘LR RRGa, RERAERNERS
H,

UTFERMMAATF /usr/src/packages 8 rpm 1 rpmbuild (BRIEFEEN /etc/
rpmrc XHENXERIEEBENIRE)

SOURCES

EFEEE (.tar.bz2 ¢ .tar.gz X)) RETRITEHVIAZE (ZhH diff
8 .patch XXf4)

SPECS
K& .spec X, EMPATF 7T Makefile, ZXHZHIIEHIZ

BUILD
TEUE B RPEESE. 1BHNRFFRBIR

RPMS
TR TT R EBII BRI E

SRPMS
XEZRRPM

fEF YaST RE RN, FrERENAMGEIRETE /usr/src/packages #: JEHIEEED
fiIF SOURCES #, #8%(8 .spec XH{UF SPECS H,

L5 RATEM

FEXNZGAN (glibc. rpm F) #HITIHK, RAXESEMARFRITZE .
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TERTRAIER wget.src. rpm B8, RERRHERE, NEERMUATIIRPIIH:

/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 SBmHRIF. X BBHECHT,
RREEHENRREMNE (BXFHER, EEN --help L RPM X)) . UTAS

=Rt

/\ZE|E_|_|E¢EL

_bp
£ /usr/src/packages/BUILD AERIR: fREMITAT

-bc
WITS -bp HEIMIEE, BEHFHITHEIZE.

-bi
WITS -bp HHEIBVIEE, ERREEMBIRG. TR WMRIKAFEARF BuildRoot If
gE, MAIRE=E SR EX M

-bb
W75 -bi HFERVRME, EXRCIETHBIRGE. WREEKT), ZHEIRGERIZE
/usr/src/packages/RPMS Hi,

-ba
TS -bb HHEIRVIRIE, EXCIRIE RPM, WNRRmIFMTN, ZHBIREGELIZE /usr/
src/packages/SRPMS Hi,

--short-circuit

BhIRETE,

WMERLMER rpm -1 SRERIFER rpm  -U RZEQNEAZ#HEI RPM, FEH rpm #17%
RE(FE BT RPM EUEES,

BigfE, FEXHHE BuildRoot 1I5SEFA. MNREMAEELLINGE, BER --
buildroot EI{ERERGZ.
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9.2.6 {£H build &% RPM {42

WERGEEFEENNREENEHEPSRIFSEARENXGRMBIETSETNR SR, AL
EEXMIER, EER build, EECIEMEZRGENEEXIFIR. BEIIX— chroot If
1%, build A SERRRIRE S —ER M. RTLUETD NFS 3tM DVD EARER EHY
ttid. EF build --rpms DIRECTORY i&Efi&. 5 rpm RE, build #<LEEERTP
B .spec X, BRAZH /media/dvd THEHA DVD 9 wget (GO EBIFFR) , 15
L root AR SMMERUTEH<:

# cd /usr/src/packages/SOURCES/
# mv ../SPECS/wget.spec .
# build --rpms /media/dvd/suse/ wget.spec

WS, B1E /var/tmp/build-root B — 1 s/IFE, EUIFEFMEREE. Tk
&, £ EaMTF /var/tmp/build-root/usr/src/packages/RPMS M,

build MZRE SN EMIET, FI0, FHIZUEEEREESH RPM. ZESHTZIFENFIEWL
HEE rpm BLREELRMEEZ—, #/H build --help HiBELHEE build FMTTX
HRESER.

9.2.7 FF RPM 77451 RPM #iEERIT A

Midnight Commander (mc ) A] L2/~ RPM FEHNNABHEFIZ 2HNE. ERERKRTAEM
X&&RYE, =21 Midnight Commander FREE AR EIED, A 3 #ET HEADER, fE
AT Enter BEFBFHELEN, FH B BEGIZIFHE.

HE LM G EEIESRIEEN YaST R, EXFARER, BERNEE "LialE
PREXHE” o
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10 & Snapper #1TRAME M REBEIE

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

Ext4) XHRFEHFEEACE LVM HRIMLLINEE.

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

XU RFIRE

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

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

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

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

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

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

SUSE Linux Enterprise Desktop LAY Snapper i§B N RS ERAEEMME TR, HANER
T, SUSE Linux Enterprise Desktop BIHRSKX (/) R Btrfs . MREHX (/)
EBEK (97916 GBLLLE) , M&BnhiEAeIEIRREINEE. BRIAMERT, & / MIMIDX E

SEARE,

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

> sudo snapper -c root create-config /

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

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

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

Hit, 8E&RENZKEATFAELSRENIX, BINZEAXNEBRRZE LEURTERE
ROIRERENE IR BURIERE, REBUEEY, WANX2ERET—RER MEB=E. 7
THLEHE ENTERER, RASEBEARKR. BXAT, H5E% 101447 “=EHlR
RER" -

133 BINgE SLED 15 SP4



10.1.1 FIARE
AF 16 GB B9t
o BREXfH: /etc/snapper/configs/root
e USE SNAPPER=yes
e TIMELINE CREATE=no
IVF 16 GB YR
o BEEXH: KelE
e USE SNAPPER=no

e TIMELINE CREATE=yes

10.1.2 |REGEE
RERBAEFERARTEHEX?, BRIMREGRLZENNEHEHIM=3E:

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

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

ERRE

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

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

/home
WMRMIZIHNDXHEE /home , B ZERHBRURERIRIY A4 TIEERX

/opt
BE=AFMBERET /opt To HRLLBERENTHLEERRNEEXLENRAER,

/srv

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

/tmp
B IR X HNEFRIAE B RESHRERTEEZI

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

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

10.1.4 HEX®RE

SUSE Linux Enterprise Desktop B HIEAINREIRITSIE, EBEAZHERBR. A, &q
LIRIEE CHNEENCIEBREBUNRERZREBHE N AEFH TR E,
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10.14.1 ZER/ERRE
XEFRBRE (iEdk, RE. B12) HANSMERNRR,

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

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

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

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

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

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

10.1.4.2 IEHILERE

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

AN RFRR

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

2 <snapper-zypp-plugin-conf>

3 <solvables>

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

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

© 00 N o U b»

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

@ match BMEEXERZE Unix NS XAEHEBERRT (w) iIF2 Python IENIFRAR (re)s

0 NRTFAHEERINT AN MG EIRIEH important (GISIRZERER) , NREHS
FRig A important,

© HBTIERNHEZTNIERN. RIE match BUHMIRE, HHFTAIESBBTNINEE
RRREENRER, RATERZFFU kernel- FRBIPRERHGE,

0 ITEEHLEMBERGE,

EXENREBEET, RBERETHRHE, MICNEREX (5917) . MIRMFIEH important

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

1T 817) o FRIEMNESHITIT(E,

BERAEMN, aBFRZANEEDS XML EFRNAUEEER, 26RiE, MRFEFERA

EERLENGEREIRREY, rTLUESE 91T 3.

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

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

w

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

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

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

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

10.1.43 GIENEHNTFE

AAZRE / BRATOIEMNTSE, HKkAMERHZSE, WEFEENREBRHRR. T17E0
BRBHOZILEFS, RATERRZE, BRI EERRRE,

SUSE Linux Enterprise Desktop LEEET /@/ &, ZFERIKAMFE (Fl /

opt. /srv. /home %) FMIRER, ERIBRTKAEZNEAHFEHBEEEX S
RXH RSO,
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Ak, WETU TS, FERFIHR, M /dev/sda2 BIET—NFE /usr/

important,

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

/etc/fstab RN IMBRMUTF:

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

() =7 ZASARES (cow)
FEARRBESELEFTRIXE, FINEIMEREMREG. BIBEXHFHEEX . IRE
X, AIEENIEZEAE NNEFIThEE, UREHIHEIR, Al /etc/fstab FEA
nodatacow FEFHIATRLIMLELER]:

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

5E, BEARIMXHHEREASARERINEE, BEMAG<S chattr +C %,

10.1.4.4 =HIRIEFHE

REBS SAEESE. ATHEEMESERRMSHALTE, BNRB2EHMR. HAE
RE, BRESS 0 EENRERBSEENE, URES 10 MEBNRERRS EER
o MRXLERER & ASEBT IR A RAANG 50%, BaBIHMBRE. RABREARE
MRE 4 MEBIREEA 2 M EERE,
BXRMAELGXLENIES, BSEE 10517 “EENERE

10.1.4.5 TEfEEEEN LVM & LEHRE

BRT7E Btrfs X R LEERIREB M, Snapper IBZIF7E XFS. Ext4 5§ Ext3 L AUFE
BEE LM & (FZFEEM LVM S LEIZIRE) _LOIZREB, BX LVM SHFME S
REES, 158% (Deployment Guide) ,5E 6 & “Expert Partitioner” , %8 6.2T “LVM

configuration” ,
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EEFEACER LVM % LB Snapper, FEENHEBIE Snapper icE., 7£ LVM LEfEA - -
fstype=lvm(74 %) BEXHRS. vHZ25 NWEMEN ext3. etx4 I xfs, =
5

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

ERILUEIREE 10511 "EEIEEE" RHNBRIEZZRAZILESE,

10.2 &R Snapper #i$HE X

SUSE Linux Enterprise Desktop EBY Snapper £ ITECE, nJLAFERECE zypper #YaST
FRiiEvE e, ESLIILIHEE, 1FXS Snapper #1TECE, LHESXIEIT zypper # YaST Al
EEIE—MREBI, EBAI LR Snapper RKIREHEIMUBRSIERN R F . BLILLE
B, BEMRESXBRANEIZIRE — BXAT, HESWE 101417 “ZHE/EARE
INBERT, LRNBEMRBHNBRSXMEFEHIEE, ER2EHX /home FHMDXERK
REZ, EEILICIEBEEXEE,

O == WHERSERMLLER

B REB RIS SRR, WIENE, Snapper FILMERMTEL RREIRIIER

HHE
FN T X PR HHERE, RESWHMRIBHATILR, FRERMREZE
Bl BB TR AR AR B IR E B o

[EiR
TEWNEE 1037 “EdMRESISHRATARZER" FRREITERE, RAR
IR E N B IRIRII AR

HEHERREY, ATLUBREBSIMA RFHAITILR. MRILREMEFTE KET UM, B
LERZMERT2EE, BE, EREWERS 1037 "B NRES|ISHNITRS
ER" BB EEITER, HALCREERNEEER, MAZRAUEHITEIRAES
E S
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Lo MR
TE IR IRIRAY H 2B REM R EIE—EUE R, SNRERIZRBHENEARE XX (I
NEIERE) , BEBEXHRITFHEANRTE, MEREXHZFEET. MR, BERS
Xt (Blg0 /etc/mtab) EEXITELEME. FILBENBNERIEZFAETEEE
X REERFIR RMELEERNREREER S

10.2.1 #UH YaST # Zypper X

NRELRENER Btrfs IBRSDKX, WEBEILE Snapper (R FRECE, AIUENR YaST
5% Zypper FfiEYEER) . BRIBEH YaST {RIRTK Zypper FHSET, BIEFNMRER: BIBIRIE
REHZ BFIXHRFREN “GIRR” UNKERERTERZEREH “FHRE”

&R LAfEF YaST Snapper #2328 snapper s<{fTTH, BIM “FIRIR” MEXHREHE
YaST &% Zypper FrfE9E R, Ea] UERZ T ALLBOXHKIREE, UEBFTR T WL H.
TE e L B R4 kA 2 BN ES (diff)o

132 10.1 : £/ YAST REBIZEFIEIREHEN
1. M YaST ARy ELthERY SR @i 4N yast2 snapper 3R/35) Snapper &R,
2. S HEIEIRENIR. BRIEFIHRINE S Snapper BRE, TNHBERAMIIRE,

3. MIIRPEFFIEHREI, YaST f Zypper REEFEBE Fa1/53888, FEiiEEA, YasST
TRERLL zypp(y2base) #Rig; Zypper RERLL zypp (zypper) #xid.
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Rz »

LaikE

ID HE FiaRAH SEREH itk RAFR8E

il B 2022-06-22 03:50:18 first root filesystem

2 = 2022-06-22 04:16:40 after installation important=yes

48&5 FIEHEHE 2022-06-22 04:25:50 2022-06-22 04:29:20 vyast repositories

386 HIREBHIGHRE 2022-06-22 04:25:48 2022-06-22 04:29:37 yast sw_single

7&8 FihEEIGHE 2022-06-22 04:29:39 2022-06-22 04:30:34 yast repositories

10& 1 BREBHIGHRE 2022-06-22 04:31:26 2022-06-22 04:31:30 zypp(ruby.ruby2.5) important=no
9&12 JIHREHNGHE 2022-06-22 04:30:36 2022-06-22 04:33:00 yast sw_single

14 &15 BREBHIGHRE 2022-06-22 04:33:29 2022-06-22 04:33:35 zypp(ruby.ruby2.5) important=no
13&16 RIREEFIGHREE 2022-06-22 04:33:02 2022-06-22 04:33:40 yast sw_single

18 &19 RREBHIGHRE 2022-06-22 04:34:05 2022-06-22 04:34:13 zypp(ruby.ruby2.5) important=no
17 & 20 RIREEFIGHREE 2022-06-22 04:33:42 2022-06-22 04:34:42 yast sw_single

21822 HitREBHIGHRE 2022-06-22 04:34:44 2022-06-22 04:42:34 yast lan

23 & 24 FIREEHIGHER 2022-06-22 04:42:40 2022-06-22 04:49:16 yast ntp-client

25 BiTRER 2022-06-22 04:49:23 yast snapper

| BAEH || aEm | eEM || BEO || BFER |
| e | | 2@ |

4, BHETEN, TA—ITXHFIRETHKIREBZERES.

MEE PRI
/ zypp(y2base)
11214 HEVE— T EERYAE: 2016-08-08 17:20:59
U ::[L'b TEENE = MREBEEE] 2016-08-08 17:21:37
- |:I| rpm
|_| Basenames

Conflictname
Dirnames
Group
Installtid
Name
Packages
Providename
Requirename
Shalheader
Sigmd5
= [ zypp

"] Autolnstalled

H=H) | mE© || mEas

5. EEXMYIR. BERTRXHHIRIGRAZER “ER" , BMIIRFEFIZ
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EERERELA »

I yast repositories

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, FEIDEENHNEEEEFERIXHHER. BHIMELE
E, REREHEURINZIEE

IEEREXH

RMRER 33" B X 23 i

Mvar/lib/samba/private/msg.sock/9228
/var/lib/samba/private/msg.sock/9239
/var/lib/samba/usershares

SRR DA B S S R,
BRI R,
ETHE?

L &N || 2w |

BMER—XH, BREGHIMUBEEXHNERME. BHEMNE—TRERE, AR
BEEZF U
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1372 10.2 : {EM snapper L ER

1. i&17 snapper list -t pre-post LUFREX YaST 5 Zypper fRERHVFIFR, TEILEAT
f1, YaST tREB#RA yast MODULE NAME ; Zypper REBERA zypp (zypper) o

> sudo snapper list -t pre-post

Pre # | Post # | Pre Date Post Date Description
______ T T
311 312 Tue 06 May 2018 14:05:46 CEST | Tue 06 May 2018 14:05:52 CEST | zypp(y2base
340 341 zypp(zypper
342 343 Wed 07 May 2018 16:20:38 CEST | Wed 07 May 2018 16:20:42 CEST | zypp(y2base

zypp(zypper

=
(0]
a
=}
~
=
@
<
N
5]
=
<)
=
o
=
v
=
S}
=)
m
wn
=
- — — — — 3 —
=
(0]
a
[}
~
=
@
<
N
[S)
=
(<5}
=
o
=
v
=
o
o
m
wn
=
N T

| |
| |
| |
344 | 345 | Wed 07 May 2018 16:21:23 CEST
| |
| |
| |

346 347 Wed 07 May 2018 16:41:06 CEST | Wed 07 May 2018 16:41:10 CEST | zypp(y2base
348 349 Wed 07 May 2018 16:44:50 CEST | Wed 07 May 2018 16:44:53 CEST | zypp(y2base
350 351 Wed 07 May 2018 16:46:27 CEST | Wed 07 May 2018 16:46:38 CEST | zypp(y2base

2. f£/ snapper status PRE..POST, XHERABEETERSL ctRIE. AT X
=B+ ARiE. BIFRT XHR - TR,

> sudo snapper status 350..351

+.... /usr/share/doc/packages/mikachan-fonts

+.o.... /usr/share/doc/packages/mikachan-fonts/COPYING
+.o.. /usr/share/doc/packages/mikachan-fonts/dl.html
Covnn. /usr/share/fonts/truetype/fonts.dir

Covunn /usr/share/fonts/truetype/fonts.scale

+..... /usr/share/fonts/truetype/&HbE%» A-p.ttf
+.o0. /usr/share/fonts/truetype/#H 6% A-pb.ttf
+.o... /usr/share/fonts/truetype/&h 5 » A-ps.ttf
+oa /usr/share/fonts/truetype/#&H5E » A ttf

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

Covn.. /var/lib/rpm/Basenames

Covnnn /var/lib/rpm/Dirnames

[ /var/1lib/rpm/Group

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

Covnnn /var/1lib/rpm/Name

Covunn /var/lib/rpm/Packages

Covunn /var/1lib/rpm/Providename

Covnn. /var/lib/rpm/Requirename

Covunn /var/lib/rpm/Shalheader

Covun. /var/1lib/rpm/Sigmd5
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144

E x5, WEETREXHNER,

> sudo snapper diff 350..351 /usr/share/fonts/truetype/fonts.scale
--- /.snapshots/350/snapshot/usr/share/fonts/truetype/fonts.scale

2014-04-23 15

+++ /.snapshots/351/snapshot/usr/share/fonts/truetype/fonts.scale

2014-05-07 16

:58:57.000000000 +0200

:46:31.000000000 +0200

@@ '1l4 +1I4 @@

-1174
+1486

ds=y:ai=0.2:luximr.ttf -b&h-luxi mono-bold-i-normal--0-0-0-0-c-0-

15010646-1

3. EBETREMXHMNESR, 15i51T snapper diff PRE..POST wtgZ. MR&HEE

ds=y:ai=0.2:luximr.ttf -b&h-luxi mono-bold-i-normal--0-0-0-0-c-0-i508859-1

loaal

4. EME—HZOXHF, FET

T
REBEE 2%, WeWEPIEEEEI .

> sudo snapper
Create:0
undoing c
deleting
deleting
deleting
deleting
deleting
deleting
deleting
modifying
modifying

-v undochange 350..351
modify:13 delete:7
hange. ..
/usr/share/doc/packages/mikachan-fonts
/usr/share/doc/packages/mikachan-fonts/COPYING
/usr/share/doc/packages/mikachan-fonts/dl.html
/usr/share/fonts/truetype/&ns % A-p.ttf
/usr/share/fonts/truetype/&H5E % A-pb.ttf
/usr/share/fonts/truetype/#&H st % A-ps.ttf
/usr/share/fonts/truetype/&n s % A ttf
/usr/share/fonts/truetype/fonts.dir
/usr/share/fonts/truetype/fonts.scale

snapper -v undochange PRE..POST 4%,

modifying /var/cache/fontconfig/7ef2298fde4lccbeeb7at42e48b7d293-

x86 64.cache-4
modifying
modifying
modifying
modifying
modifying

/var/1lib/rpm/Basenames
/var/1lib/rpm/Dirnames
/var/1lib/rpm/Group
/var/lib/rpm/Installtid
/var/1lib/rpm/Name

#GHE YaST # Zypper B
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modifying /var/lib/rpm/Packages
modifying /var/lib/rpm/Providename
modifying /var/lib/rpm/Requirename
modifying /var/lib/rpm/Shalheader
modifying /var/lib/rpm/Sigmd5
undoing change done

— |:| ff_'\_}_ﬁﬁ)il //J\\j]l]:.l:glgﬂz

BINAEER Snapper B3 HEEMN AN REERFR AN, ERAREBHHR T —&H
R, XHRFZPREEETRFPIXHS. NREACHRAFL D SIEHAR, ZAF
RURFERFPIX . Eit, BZU2 ISR YaST AP FABEETARRBBREF.

10.2.2 A Snapper & X4

PRT REEFMBEIRREBZIM, Snapper R=BIERYEILIRER, SR UFERAXLEEHIRBEREIS
PIBRAI S BRI — MRS, BB LUER Snapper FUZE R INRERIAE £ 5 1B 8] R Fr ik

HIEER.

RRXHRET FRUINER FASERIRBIAIL FE5 7 X EHEIBERIE M. Flt, EM

FEHRERXMY, vIANBENEMEIZIRIBI /home SIS Snapper BLB. BXiE

S, BBRE 1057 “GIEHECL Snapper iLE” o

5 MEXHFSRIRIELE

MIESCHRSE (B Snapper BYIRRREEN) EMMHRBARTFHITRSEIR, #TI%
EFREY, BIEMIREEIS, KAEBRTER. BXFAES, BN E 1035 B
MRS SRATRAER

WIS RSRIBERFIA X (ITFXRFE) HalLUARIEIAREN, BRI
o EALREBDXS, FIMIRE /etc BRPUWENMEEXS, EFGERERED
FREIRR BB 1

HEBRBIN E IR RFERTIRER !
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972 10.3 : fEM YAST SNAPPER 18518 14
1. M YaST REyEbERH BTN yast2 snapper REE) Snapper &R,
2. EEEMNPEFERBH SIS,

3. EEFERTMEXMHHBEAIRE, HiEFEETREN, ELREBrERNE—, #R
ySLRIEIES

4, PEXHBMXBEFEREX S RASETRBRANLFIRARZEBNER. WEERE
EREREME R IBNBIRERIPTE XFHRITILRF,

5. BEMERE, AREEHEUMIANZEE
i312 10.4 : {#H snapper <R E X
1. EBITUTHLRERFEREN—RTIBTEILIRE:

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

CONFIG FEEB#HmAMEM Snapper BEcE. £ snapper list-configs ER7%!
o

2. ETU T SRETIEERRHP L EERN—RTIXH:
> sudo snapper -c CONFIG status SNAPSHOT ID..0
¥ SNAPSHOT ID #FHifANEERTIME X IFEIIRIREY 1D,
3. (A%) BT TSI RIS A SRR XX AR AHIE R |
> sudo snapper -c CONFIG diff SNAPSHOT ID..0 FILE NAME
NRFIEE <FILE NAME>, M=ZRFAEXHNESR
4, EME—NHEIXMH, BIETT
> sudo snapper -c CONFIG -v undochange SNAPSHOT ID..0 FILENAME1 FILENAME2

MR SBEREEXHR, WamhEFMEEERNX Mo
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10.3 BT MIREES| SRATRARR

SUSE Linux Enterprise Desktop =8 &HEI GRUB 2 hR4sm] LM Btrfs (RER#HITEIF. 5
Snapper WERINAEIRSE S, TEMERERIZNAT. FEHXIEIA Snapper i2E (R )
BIERIREBA EI5]| 5.

O == RS

M SUSE Linux Enterprise Desktop 15 SP4 s, REERDXHAINFEREREN
EHERT, AXFRFKLER,

SIRRIEET, REAESHXGRGEBIIEHARBRE; NRIBHHERIFIEEMXX &R
SMB D ZMBAREIRES, HERTUENR.

O == BEERSTRMLER

BT IREBR VRS LR, HKAENE, Snapper AJLIMEFRFHSE 2 R EIRIIBH

HUHE
FEUNEE 10.2715 “fEF Snapper HIsHELL” FFTREHENY, KA MR
BHITLLER, FERRM MR ZBIRNER. @ XM75 TR LR EE A RFmERY
XfFo

IR
AT XFMRHITOEIREY, RASIEIRENENIREBIIPATS.

BEMEIS | FIREBHITELR, IUHREUTER, HITRINREN, RESHITHENINRE,
MAS| SRBIITEIRHER
o IRXHRGXIZE Btrise FZHFM LVM HIRIES|Fo

o RXHRZUTERENMEE. BNPEMENFEL, /srv FRBHHGFHBER (B
W3 10137 “MREHRHGNER" THTEIR) JUMUTFEEND XK.

° RENEEBMEHRERNS|ISFMBEFHITSR.
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BEMEIS | FIREBHITELR, BHITULTRIE:

1. 5|R&%, E5|SRBEPEREAS|ISRE, AEERES|ISHRE, RESZBRRIRFM
i&:EtUE__;ﬂJHjo

2. BRARG, (FARERE—YVIEITER. 515, ELENREBESNEMERHTEIZ
B EAEMBERPBIETIEE T —IERT ARSI =ER.

3. IRIEERSENITEIR, EFT—TEFE:

a. IRENEN SIPRTHRGHRITER, BEFISENSTNRGNRT. G, &
BRLNERSZ—TRE, NEETIERT.

b. 2H1TEIR, BE1T
> sudo snapper rollback

ARES|F. E3ISRERL, EFRANNGIRIUES I SEMERNRS. REH
ZEERLERAX G RICRESHRR, RN FERBIRNEHIIRTRE. X
FAER, BBRE 10317 “EIRERE" o

B -d EBURINRERRYIRBIEE SR, flan:

New file system root since rollback on DATE TIME

O 27 ERISEHRERS
MNRLZEHERZARE, BEVIBRARELERNCIEBYIIEA S| SIRE, RS LS
25| S RBIRE FHZIRTS. ZRIEE@E after installation i%BRIR%.

FHAM RS BRI EEMAHITRAAARN, LROIRAISISRE FHRERZAR
B o

10.3.1 [ER/EHVIREE

FEHITERZ A, BREBEESTHXAHRERNRE, RRIRAS5|IBERRPMERNRR
B9 1D,
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FF@EIEREIZERNRE, H Cleanup BHERESIEN number, ALk, BEIRREBESERE
KWENRBHEE MR, BX4AT, BEEE 1077 “REMNEEE , IRREESE
BHIE, BERASKFRREBZ I MNREBPIZEEEE.

10.3.1.1 [ER{REERHG
BN, HESFREZE, RS LEELU T ANIRE:

# snapper --iso list

Type | # | | Cleanup | Description | Userdata
------- i N e e R L L R
single | 0 | | | current |

single | 1 | | | first root filesystem |

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

iz1T sudo snapper rollback Z/5, B=tIZIRR 3, EBERTERIIRAANRS, 1R
R 4 BHHRIA Btrfs 75, EERESISZENRS,

# snapper --iso list

Type | # | | Cleanup | Description | Userdata
------- +---+ T e e L LT
single | 0 | | | current |

single | 1 | | number | first root filesystem |

single | 2 | | number | after installation | important=yes
single | 3 | | number | rollback backup of #1 | important=yes
single | 4 | | | |

10.3.2  piE) AR IRIES | FI0

BEMNRIESIS, BESISHBENFHERMRENREBENS I SNEREF. — N RFESTH,
FILFRAE RIS SRR, SIERVIRESITERRIE, RIBVRRYIEREE. €8 « M« |
A, AR Enter FUEETERRER. MEISREFEFRBAIINES|IFiHEN, MEFTHIE
TERIBBYS | SMEHIZFo
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SUSE

SLES15-5P4 (5.14.21-150400,19,2022-05-03T11:50,pre,yas
SLES15-5P4 (5.14.21-150400,19,2022-05-03T11:50,post,zy
SLES515-SP4 {5.14.21-150400,19,2022-05-03T11:50,pre, 2y}

SLES515-SP4 {5.14.21-150400,19,2022-05-03T11:49,post, v

10.1: 5ISmERERF: RE
SISNMHIEF RS NMRBIUERE M S BRI IRER S 2R

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

Q@ WMRRIEIFICH EB , ZIRIFE * So

IRERFITZ,

XA YYYY-MM-DD #&T89H HA.

KA HH:MM #&zCAYeTal,

tFEEERBIHE, X TFFEEIRE, XZEMFMAED - -description BIENF
8, HBEXFHE (FENET: H5ISNERFREBINGEBE XA . X FE

SHEVERAVIRER, XZ2IABMIE, # zypp(zypper) 3¢ yast sw single. &M

VBRI REtREMT, BAUEISRENA/NMNE.

@ ® 6 0O

©) =7 H3ISMBIRFRIBIHRE B X5
AU REBIRBA R RN IEA TR R B IR N BE N TR R, Fld, MRS
BATRAEIRILT S HOHE, EMPIRENHEAK, ZMEE+DER. ENRE
NUMBER i&BBENXFRFER STRING , EFERAUTHES:
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> sudo snapper modify --userdata "bootloader=STRING" NUMBER

AN KERNEY 25 M7, BIbAXNNERRBSEHLEESISFE LEEER.

10.3.3 [EHl
ARIRESEMTEMRAENR, EEENRSARE BE R IRERN TE2HEBIIRS.

10.3.3.1 MIRBEBAHHERHNER

BXHERFRBHAEEMEER, BERE 10137 “MREFHFRHNER" TRIFENE
ERRE. ERAL, XEERPVBEAHAFTZME, WS T LUTRE.

MITEIRE, MINFRNBE=ARErIEESTEER
TEREBRHFFNFE (W0 /opt) LRETHIENN AR~ MR, MRERRS
BENFELERETHINAEFHE, NERE, XENAREFMMMN~@IETEL
B BFERILIRE, FBREMREZNARERIMINS &

X{#Fihia) iR
MRENNARFERBNSRIARZEE R T XHENRN/HFAEN, BIRE, &NAEE
FRIRET AN EX . BERREEIRER RSB IRA/SFAE.

FRENBUERT
NRARS N AREFERBHNAMAR ZEEL 7 HAVEIERT, ORE, ZNARERA
RETC RIRENZ RZMMAVERIE XX 1o

BETREBMBENFE
B /srv ZEMFER RN EENIEMERE. RIRAIEZSEABRLN. fli, BER
PHP Bk A FIRE = S5 Web ARS52887 PHP RISt AR T,

PR
NREIRIBEMARZTRRIFT AR, XERAFPERERARESER LFMAEHIEH

FaMbR. SNREMRMEERNAR ID IRFAR, ZAPEIHARAFPIIXHE. HER
find ZRMNT BRI HMIERINILBISFo
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10.3.3.2 AEIR5|IFMEIRFEIE

TAERLIRSISMERRER, RASISMEIEFNFRE MR LIEELE, X7E /boot EIRRY
FHAREIRIE.

10.4 AP FBERFIEHA Snapper
GALNRAN /hone EREARE, UENLUTS MEIRIES:

* MARFPARIUEERSHRBMEIR.

° RFARP, GIMNEREREXH. MIEFHIERIANEIEE. RAANNKZEER.

* Samba 5FBRM Btrfs FimHITHE,
STMAFNBERERZ /home B Btrfs F&., ERIUFNZERR (FELE 104371 “F5)
EREEFHERE" ) , BEERENAXEMER pam snapper, pam snapper R4S

FF%% pam_snapper.so RIRMEENIZFRA, XEARRME AT BoheZRAFMEE
Snapper,

pam_snapper 1Efft5 useradd @<, BN HIIELREIR (PAM) A Snapper B95% . #X
WERT, ESTARPERMEHENGERRE; SXEAFTERK—ENBREBLTFERRSE
B, EXSCIEETERIRE, ErILUERE Snapper ss LA E XA EAINME,

10.4.1 %% pam_snapper MEIZEAF

BE BN EZEREINL N Btrfs 93 /home BRBESENERAFNBERTHIE, %
pam_snapper :

# zypper in pam snapper

B TE—1THME /etc/pam.d/common-session H:

session optional pam snapper.so

f£A /usr/lib/pam_snapper/pam_snapper_useradd.sh BIASIZEFAFPHNEER. %
RIABIASHITIRETT. 1BHREMZ, 35 DRYRUN=1 2 DRYRUN=0, I7E, EEALIEY
BWAR:
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# /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.

RARBERERE, /etc/skel FNXHRZERFIHEER, FIHER Snapper BicE, UK
RRLECIBAFNEKE.

# snapper list --all

Config: home username, subvolume: /home/username

Type | # | Pre # | Date | User | Cleanup | Description | Userdata
------- B e S e e e

single | 0 | | | root | | current |

—EifEd R, HahPESERRETIR, BRI UERIRAE Snapper sp LW HHITERE,

10.4.2 EBFERF

f£MA /usr/lib/pam_snapper/pam_snapper_userdel.sh BIA&ERAF, ZHAEIAS
HITIRIETT, EYmIEIZAS, ¥ DRYRUN=1 243 DRYRUN=0, LtIB(EEERRAF,. AFRPHE
F%. Snapper icE, H=MIFRFIEIRER,

# /usr/lib/pam_snapper/pam _snapper userdel.sh username

10.4.3 FrIEREBERPRIRER

M Snapper FohigsEAF EBRNT BT, /home HHMEMRINIL A Brfs, FEBHIRAR
IR,

# 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
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10.5 6lIiEH(EEL Snapper BCE

F— 192X Btrfs FEEHE— N ERANEEXHATENX Snapper HITAA . XLERE
XHAIF /etc/snapper/configs/ To

MRBEXHRARBAR (KAE 12G6B) , ZENFEMMIEXHRS / BRRE. MEME
BINECE SR root, ZECERIRIEMEIE YaST & Zypper RIB, BXEIAETIR, B
W 105117 “EHIE

Q & BRRBRENSIMEXHRSA/N
A% 1017 “FUAMEET PR, EERARE, BXGRAPFEERHINIATATIEL
FRR =B IUR AR RN R B HMEURREBREENEENE, BINEEURTIREBIZR
MTFEATIREREL,
ERLTRAREMNEARE, RERER/IMEXHRZX . Bal, LWA/NIHA 12GB,
Rk, XNMEARRSAETK, AANEMAKNEREHNANTE. CBURTEZEE
& /control.xml XL THRIZHIME:

<root base size>
<btrfs increase percentage>

ZEBI TENARITESE: ROOT BASE SIZE *(1+

BTRFS INCREASE PERCENTAGE /100)

/g, WEESRIKD. BEEBIERXGRAESTE, —KMs, RETREAIR
BB E AR A/NBI AT,

TR LU Btrfs MU EMPKXE Btrfs SX EMMEFELEB NS, EU
TGP, FIPFILE Snapper BBE, MEMFEERMA. Ll Btrfs BAKBEEH =N /
srv/www B3 XY Web BRSS 28 EURHITE D

SIEECEG, EALIEIEMER snapper , AL YaST Snapper 18R, MIXLERIBITRE X
ffo £ YaST A, BEEEFENLFILE, ANEREFEREF/EX -c 187 snapper B
% (g0 snapper -c¢ myconfig list) o

EIEFE Snapper BEE, 151517 snapper create-config:
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> sudo snapper -c www-data@ create-config /srv/www@®

0 HEXHMRET,

0® ZEEMIREBMISIKXEL Btrfs FENERSR,

S ERSENEAE (BXH /etc/snapper/config-templates/default) @I
HBVECE X4 /etc/snapper/configs/www-data., BXIMAARXLEENIER, S
£% 10517 “EENAEE" .

©) #F: BBERIAME
HMECEMBIAMEENE /etc/snapper/config-templates/default . EFERBECDH
—ARIAE, BEAEENE RP IR U X HNBIAAGRBREEHI TR, EFEALI
BE, IB7E create-config S HIIERE -t &I

> sudo snapper -c www-data create-config -t MY DEFAULTS /srv/www

10.5.1 EEFENEEE

snapper i LEEZ N FHRTHUATEENBEE, BoldlH. BRXERE, eIl El]
BHATHIFRFE

i E
£ snapper list-configs FanSAILURENFAEILEECE:

> sudo snapper list-configs
Config | Subvolume

_______ ommem s

root | /

usr | /usr

local | /local
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ERicE
f£F snapper -c CONFIG get-config Fep<rILABRIEEMEE, B8 CONFIGC &
#79 snapper list-configs BRHEERZ—. BXEEXRTNELZER, ES
MW 105.1.1 7 “EEBEIE .
ERRIAEE, BET:

> sudo snapper -c root get-config

{EoyicE
f£F8 snapper -c CONFIG set-config OPTION=VALUE Fap<HLUEREERE
LB PAIEI, 53§ CONFIG &ty snapper list-configs BERMEERZRZ
—, OPTION #1 VALUE WYPIgE{ERIZME 10.5.1.1 7 “EEHE" .

fhpRECE
f£F8 snapper -c CONFIG delete-config Fen A LURIBRECE .. 5% CONFIG &K
snapper list-configs ERMEEZNRZ—,

10.5.1.1 ECEZUE

SNCETEE—RFED, XEEED A LUBE amSTHTIEN. TEFIFREMET & MEDR
AT, EEREME, EIE1T snapper -c¢ CONFIG set-config "KEY=VALUE",

ALLOW _GROUPS. ALLOW _USERS

BRTEBERAFPERRRBINE. BXEZER, BELE 105127 “UEEHEFS0E
F3 Snapper” o
INMER "

BACKGROUND COMPARISON

EXESEFERBERENERAEXEN#ITLER,
ZIAESN "yes",

EMPTY *

FRIERBAERNRBNENBERE X BXFAEE, BEN 10737 "FELE
FHEVRBEN” o
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FSTYPE
DEXOXERGLE, FEX.
BINMES "btrfs”,

NUMBER *
NRERBEEERBENFERZ. EXFAGEE, BN £ 10717 “FEESIR

AR o

QGROUP / SPACE_LIMIT
REFZFIAMEBER X BXFAER, B2 F 10757 “RINEEE
oo

SUBVOLUME
PR FEERRBOEHR. FEH.
FINMERN "/

SYNC ACL
WMREBHAFERR Snapper ((BBIE 105.1.27 “LIEBEHFS0ERA
Snapper” ) , fi1AFAEIAIE] . snapshot BR, HBEAEZINEFMSHE, 0
R SYNC_ACLI®REA yes, Snapper =i&id ACL BahAa1F ALLOW_USERS #
ALLOW_GROUPS WHEEHI A F FIH A aiX e B R R EPIX 4.
FIAMEA "no

TIMELINE CREATE
MRIKEN yes , B/ NHEIE—NRER, BRE: yes. no.
ZHAERN "no

TIMELINE_CLEANUP / TIMELINE_LIMIT *
N EERBENBERE X, BXIFRER, BENF 10727 “FENEZRE .

10.5.1.2 UAEEAF S%ERA Snapper

BIABERT, Snapper R8EH root B A, EERERRT, XEAIAFLFERCIER
RREGET TR = RIS HE L
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o BER /srv/www A RIREEA R L E TR 57
o MEHNHCOMEERERIRBAIREF

EIMXLERR, EILUCIEBTAERM/HARFINERN Snapper BdE. 15ERIAP AIEE
EIEFHIARIAENE . snapshots BR. BEXLWX—5, xEEMNGZEZE SYNC_ACL EIIE
BN yes,

i3#8 10.5 : itEEA P R LU{ER SNAPPER

FAR, IREFHFRESTBEFER root AFET.

1. WK Snapper EEEBHAFE, 1BENHAFAIEE EER Snapper WO X F&EEIE—T
Snapper it&E., BXESR, BEWE 1057 “CIEHEN Snapper iEE” o =l:

> sudo snapper --config web data create /srv/www

2. £ /etc/snapper/configs/CONFIG TRIEREXH, HF “CONFIG” BEHEL—
HHRER -c/--config IEEME (BIE0 /etc/snapper/configs/web data) o
RIEREHTEE, EXFARGEE, BENE 10517 “BEINAKE"

3. 9 ALLOW USERS #1 (8) ALLOW GROUPS i&EfE, ULFIARAF () HIZFN
B Z 1B EEMFH space 73R, B0, ERNAF www admin BZFHE, ALE1T:

> sudo snapper -c web data set-config "ALLOW USERS=www admin"
SYNC ACL="yes"

4. ItEY, IEEMNRAFM () AERLUERIEER Snapper BBE. ErILUER list @
SEF T, Flgn:

www admin:~ > snapper -c web data list

10.6 FohelZMEERE

Snapper BIHREH NMNRFIRIZECE Bap g ZMEIRIRIR; EEI UM <SITITRE YasT 12
RFCHEIRREEX ( “FIRIBAERIR ) FHE—RER,
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Fi& Snapper 2EEHMIMABRENIT (BXFHAREE, BENE 1057 “tlEHEN
Snapperfi2E” ) o BAURAEFEERENSXKEEER IR, RINBRTERRARE
(root). ENEHCHEELIZNEIRERE, WHEEHEMARENERE. £/ YaST HRIHFIER
ETHE, HEMLITLIEE -c (BD snapper -c HHAIE &2) o

10.6.1 RERTTERIE

F—iKRBYRRERE U R—EiuEdm. QIERER, EXEBsETiNE. BorE
MEKREERETHIE—E L EABRERS, £ snapper list Al ERIMAERBNRETE
&

snapper --config home list

FIHECE home BYIRER, EHIHERIAECE (root) BIIRER, 151FH snapper -c root
list I snapper list,

snapper list -a

FIHFrE I AR ERVIRER,

snapper list -t pre-post
FILHBRIA (root ) EEERIFRBE FIIRIEFFIRIEXS,

snapper list -t single

FILHERIA (root ) ECERIFRAE &— KERIRER,
—KIRER AT LAE R LA T ok

PR RERAR, HXFMER, BBNE 106117 “REEEL . TEEBRUILEIE,
o RS REMNE—RS, TREEIULHIE.
° RIS IEEANAIRENRS. (NERTHEEE, FaeEutbidE.

o BiEA: IRERAVIRPA,
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s AFPEIRE: ¥ BIIRER, ERERES IR “B=E" JIRRIIEEBENE
#&: reason=testing, project=foo., ItFEWAIHEFFREIFZHEE
(important=yes ) UUXFIHEIZEIREBAIIAF (user=tux).

o REREE. RENBEERZ BXFARR, BBUE 1071 “RENEIEE .

10.6.1.1 [REEZEHE!

Snapper BEEE B =M ARERRAVIRAR . AITRER. EIRIGLURE—RIR. MYIEE L, X=F¢
REBZEHATRRE, (B Snapper RN AREREXARERILIES R

[E[1]
BRI RFARER, 81 g REMNTF—1 5 REB. §i0, BFEsht)E YasT/
Zypper RE&,

=
BEEHNXHRFRE. 81 5 REXMKETF— 5 RE. w0, BFENEIE YasT/
Zypper RE&,

g_

JRIZAVIRIR, flan, ABTFE/\EIIRRR. AR RIREIBIEAINELE,

10.6.1.2 BIESEZ
Snapper REE=MFRIEIHREBHNE L, XLEEEZERERN cron Rl HIT. ERILUENX
E7E Snapper BEFRENARRIEMIREE (BX4AT, BELE 10517 “EENEH
Z ) o
weE

LA E—IRER T BTG PR IB IRER,
BiElS%

RpREE —ERRIARE, BREBET ISR, 8K, SANSFERE,

TERARREN
KR = =BV RR I
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10.6.2 GIEIRE

EOIZRER, 1BIE1T snapper create, TETE YaST iR Snapper HEHGE, LATRA!
AR T A M Es S1TOIRIRIR, AXAKREBFHNLE Snapper B9 YaST RE, ©FTiREAITHEEE
[Elo

() =R BRI

ATETERHERRINAE, BRLEEREE XN, ERILUES - -userdata &
BHEEMMNES.

snapper create --from 17 --description "with package2"
MIMERIRER (A snapper list REINVIREBHSIETE) CIRMIIAIRE (B—%K
Bl) . (X&ERT Snapper 0.8.4 F1EFh2, )

snapper create --description "2014 &%= FREB"
BIZERIA (root ) ECERVRIIIRIR (B—RKE) HMNEA. BRsEiREsEREL, §
= BohiflFRIRER,

snapper --config home create --description "~tux dhigIg"
AE7 home WEEXEEGIEIMIIRE (5—RE) HMMERA, RAAsEiEEFER
%, BA=EafBRIRE,

snapper --config home create --description "ESB#IE&H" --cleanup-
algorithm timeline>
A&7 home WBEEXEECIZEMIIIRE (F—KE) HHMKAE, —BERFSAEERH
el BIRE AR RIS MG, ESBMIERIRE,

snapper create --type pre--print-number--description "Apache EiEEIBZ

gi"--userdata "important=yes"
B g RENRBHITEMRBRES. QIBZBATRE ‘28 M “Z2E" KSHRBXPAE
HEM GRS, ZIRBINEAEE,
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snapper create --type post--pre-number 30--description "Apache FiE:&
IB>yK"--userdata "important=yes"
B 5 REMREB EEM N g7 RIBRS N 30, BIZATHREF “Za1” M “ZEF" K
SHREIFARNE Z NS, ZIRBIFIEAEER,

snapper create --command COMMAND--description "#&<$HiR"
11T % Bile Bt IREBN, hETRIEFan<1T LER snapper BYAT A,

10.6.3 {EEIRBETTERIE

Snapper AFEIESERE. BEEANRRIBIAF B, BRI iENR. UTREIE
BT A MNSLITEEIRER, £ YaST RESLLIREE,

EEGIT LEBNRR, EFEEMEHES., FH snapper list IR RIEHREBRES
"50

YaST BY Snapper BIREFILFIBRIR, MFIRFEE—MRIE, ARERTEN,

snapper modify --cleanup-algorithm "timeline" 10
EEXBRIA (root ) BEEMIEE 10 sKIRIBHITTEIR, BERELEN timeline,

snapper --config home modify --description "&H&{}" -cleanup-
algorithm "timeline"120
&eh2 79 home WEEXEENSE 120 KIRBAVTEIE, BiEMNHAHEIUHIREFIE
85

10.6.4 lERIRER

VARNY

E{E YaST B Snapper HEIRMFFIRER, IBMFIRFIEZFIRIR, ARREMHF.
BEAMLITIAMRRE, FEMEHES, 1517 snapper list (s SRINRBERES, B

MIBRIRER, 15E1T snapper delete 2.

AR S RIREINFEIRIR,
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R Snapper RIBRIREREY, EEAIETTH Btrfs #EESEIWERIVTIE, Eitt, ATHAZER/
A SATAMRIER, NREHFBEMFRREBEIZENE UERABHRNTIE, BEESED - -
sync f#H delete @<,

©) == MRRE
MIRR & EREREY, I IERMMBRES E AT 5 R (RZTFA) o

snapper delete 65
fHBRERIA (root ) BEBERIEE 65 HKIRER,

snapper -c home delete 89 90
BR%E 7 home HWEE XECERIZE 89 HKH5E 90 KRR,

snapper delete --sync 23
IBRERIA (root ) BEERIIRER 23, HERKAZE)IZEIT A,

©) =7 BEERBRAVRE
B, 2| Btrfs (RERTZETE, BAIER/DEE Snapper TTEIER XML X, XMIERERT
TRERFT Snapper Ra] L, BEFohIFEEMIR:

btrfs subvolume delete /.snapshots/SNAPSHOTNUMBER/snapshot
rm -rf /.snapshots/SNAPSHOTNUMBER

() #7: PREBSANHETEES
SNRCEMIFRIRIBLARREER ENZ(E], TS MBRIBIREE, REBERREERK, H
& A= EIR#ER,

WA LGB BER cron (R BEIRIBRIRER. BXAT, BSE % 106127 TFEEE
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10.7 [RERRYETNBIE

R GAMETIE, MENENKER, REOANBETEAIRITFEES. NTHLEE
2 ER=E#ER, Snapper 27 BT BERIBRERHNE R, XEEARIE LIRS
SRR (BEERBESLERREYN) MEMRRE. ErILIEEENSHEIRERIIRELR,
PRtz 5h, ERILUEEEE—MEETEER, BTEXRERA HSANSEAEETEAR N &
& AT LA B s BRETIRER 5 R IR IR 2 B E AR BRI IREE XY

BEEERZBEERISE Snapper iCE, FILEFENBMEERER X, E01EBEIMIERE
ERVRER, BBWIE: .

PIANKRE (root) BENFEESREURTHNAIREBSFREN . EEAESZE - RRSH
== BRI B R 7 X T AR T (818 50%. BYEIZIREBEGALFERRS, Alt, BIELE
BRZHLTERRS.

10.7.1 BEmESRE
RS (BRRBSRERER) WEEE Snapper RERILFEHIRH.

NUMBER_CLEANUP
EARZARERRBSSERBMIEE, MREAZSH, NHREBIK
#33 NUMBER LIMIT #1/8{ NUMBER LIMIT IMPORTANT 3EEMI%=F LI
NUMBER MIN AGE f5ERIBIPREY, EMIPRIREX, BRE: yes (BA) « no (B
) -
FIAMESN "yes" o
BFERH L BB RGIHS:

> sudo snapper -c CONFIG set-config "NUMBER CLEANUP=no"

NUMBER LIMIT / NUMBER LIMIT IMPORTANT
EXBRBZIMNEBN/HEELRRBSERREX, MR NUMBER CLEANUP €&
77 "no" , NERBSLLBE,
NUMBER LIMIT HYZRIA{EA "2-10", NUMBER LIMIT IMPORTANT BIZRIAEN
"4-10" , ZREEZESBRELHIEERABNRE, MAZERBNXGRATE,. %
HArR=bsEHR/IMERRER, BIAFIRBINHRSGHRERH,
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RFENEIREENRAEGS:

> sudo snapper -c CONFIG set-config "NUMBER LIMIT=10"

O == cEESEEENLR

MRBAESMXR: (BENE 10757 "FIHEETZE ) , WEBREREHSE

ENRIME-RAEEE, Fli 2-10, MRBAET ST, WFERHEEEE, §
gn 10, BNEEBZKRMFHREIEIR,

NUMBER MIN AGE

S

165

TE X IRIGTE BEpMIFRAI AR BRI SRABIIR (U REN) o RERE/NTFIAMEEER
REBAZMIFR, FEXFNREBESZ LD,
INMER "1800"
RATFENSIREENTRAGRS:

> sudo snapper -c CONFIG set-config "NUMBER MIN AGE=864000"

AR RGBSR

NUMBER LIMIT. NUMBER LIMIT IMPORTANT 1 NUMBER MIN AGE JA4A#B&iF
., RBERNFES2HFES SMERIRE,

NREFHERE S RMIALRE NUMBER LIMIT* FRENXENIRE, TR
NUMBER MIN AGE 3ZEH 0.

TENTHERTHREBHEEL 10 NMEEM 10 MEHERE (FMeRBHAR) NEREE:
NUMBER CLEANUP=yes

NUMBER LIMIT IMPORTANT=10

NUMBER LIMIT=10
NUMBER_MIN_AGE=0

55, MRABEREEI—ERAVRER, B NUMBER_LIMIT* i8R 0, #HA
NUMBER MIN AGE #57EBIPR.

TEHNRAIERT RFRE+RUABRRIEKE
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NUMBER CLEANUP=yes
NUMBER LIMIT IMPORTANT=0
NUMBER_LIMIT=0
NUMBER MIN AGE=864000

10.7.2 BIEE|E)&(RER
B ia) & RBBAY;EIEA Snapper BRERI LA T BE0TH,

TIMELINE CLEANUP
BARZRANEZIRBIER. NREAZSH, WHREBREGED
TIMELINE LIMIT * (EEAVEFLIAz TIMELINE MIN AGE 1EERIBIFRAY, ISMIERIR
B, BXE. yes. no.
EIAES "yes" o
BFEXRFIEEBNROIHS:

> sudo snapper -c¢ CONFIG set-config "TIMELINE CLEANUP=yes"

TIMELINE LIMIT DAILY. TIMELINE LIMIT HOURLY. TIMELINE LIMIT MONTHLY.
TIMELINE LIMIT WEEKLY. TIMELINE LIMIT YEARLY
. K. B. BNEREHREHE.
FWMAEGAERN "10", {18 TIMELINE LIMIT WEEKLY BR9h, ZBEEINREN
"0"

TIMELINE_MIN_AGE
RE X RERTE B A iFRRI S MR E RIR/NBIRR (IR R8N
FRAINMER "1800" .

f5110.1 : BYiElkEC & T

TIMELINE CLEANUP="yes"
TIMELINE CREATE="yes"
TIMELINE LIMIT DAILY="7"
TIMELINE LIMIT HOURLY="24"
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TIMELINE LIMIT MONTHLY="12"
TIMELINE LIMIT WEEKLY="4"
TIMELINE LIMIT YEARLY="2"
TIMELINE MIN AGE="1800"

bR FIEC & RE S SRR/ N A AR BB IERYIRER, TIMELINE _MIN AGE #1
TIMELINE LIMIT * $&R&=—iEifd. EATRAFIP, REMFREINR/IMRENRIZE
7930 280 (1800 %) » MABNSE/NCIE—RIREE, FTUMRT AFRERIEAR
B8, WIR TIMELINE LIMIT DAILY &BENIEHE, NRTEREEIRNE KRR,

REBEVIRER

B/ RIEEIERY 24 DMRER.
o BXR: RE&E T RRBXREIZHNE MR,

* B8R RE&E 12 MERERANKE—XREIZE TMRIE,

i3
il
S

e B & 4 BRNEBRARE—REIBIE MR,

o BF: RERE 2 FRESFEHRE—REIBIEMRE,

nﬂ]
=i

10.7.3 BIELERBIIREXT

9055 10.1.2 75 “IRAEZEEY hRFmR, S HZIETT YaST IRIRSIIT Zypper BY, BB EHRIEIE
— P ETRIE, ERENEIEZE—ERE, MRERHITIEMENR, NWaRRSERREEE
o 7E Snapper BEEFIRE U TSHA BoIMIERILE “=” RERRT:

EMPTY PRE POST CLEANUP
MRIKE N yes , RAE=MbReEIRBERIRE,
ZIAES "yes" o

EMPTY_PRE_POST_MIN_ AGE
E X HI S IREFAE R IRER X 72 B o R 2 B R BB R R AGRI PR (IR ERAD)
FAINMER "1800" .
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10.7.4 BEFIEIZAIIRE
Snapper kT HFEOIRIVRMBIRM AT ERE S, B2, EAUEFHORIRIISR

number 8¢ timeline ;SE&E, Lk, ZIRERBMANEFEENFERN “FENY” o AILUTE
BIZRR EOEEIN A RERIEEFER X!

snapper create --description "Test" --cleanup-algorithm number
ABRIA (root) BLECIRMIIIRER (R—EEY) HIBIK number FEEE,

snapper modify --cleanup-algorithm "timeline" 25
fER%TF 25 BEIRIR, H15/k timeline EEEE,

10.7.5 RN EIZF
BRT L3R number #1/3% timeline JEIEEESM, Snapper BZIFER, ERILIE X RFIRE &
BT A=EIE 2 tt. thES I ERZIER TR Snapper BEBEHE X Btrfs F5.

Btrfs EFRNAEIFE, MIEAEIAF. FR7 £ Btrfs EFZI, EA LIRHE T B E &
NMAZIBFMA (Fla0, A quota &%) o

WMRELEHREFAT Snapper, NI=BaIBAEH X, NRERELREGHNENIIEIF)
2R Snapper B9, NITILUBITIETT snapper setup-quota RKERTEHIF, XEELAR
EMHEE (BEXFMAEERE, BERE 1057 “QIEFHIE Snapper iItE” ) »

EEZFFH Snapper ERERILA TS #dzH,

QGROUP
Snapper AR Btrfs E&1H, NRKRIZKE, 15I1B1T snapper setup-quota., EE
RE, MMIEEZHE man 8 btrfs-qgroup MIER FARIMEHRITER, EREH
snapper setup-quota ZEM, FNEX

SPACE_LIMIT
AVFRIEERN=ZEIRSE, L1(100%) Ho#HET. BRETENO0E 1 (0.1=
10%, 0.2=20%...) o

FETUTREFMIEREN:
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o HEEEEAUEIA number #/3¢ timeline FFIEFARAIE T A BERUEES. MRKRECE
HBERL, WEENRETRE.

° BRESXHFHGE, Snapper FIREFBEHNITHILFE, FIBERNAHNHRS RN
B A REBISEBORIN, (N Y =R X— SRR TN, TE W EBEThAENAE
BT RE BYRLI o

o AMEB AT Az, Snapper WAL =R NUMBER LIMIT* #1 TIMELINE LIMIT*
BEISENIREBL, MAEESSEBHTE. FLb, #iJ9 NUMBER LIMIT* #1
TIMELINE LIMIT* #5%ESCEME (MIN-MAX), LARAERPILARN FAE .
a0, WNRIZE T NUMBER LIMIT=5-20, Snapper BHiTHE—ILEIE, HEZENR
SIRBHERE 20 . NRX 20 MREBEBLHEE, Snapper FEFE _REEPHIFRRIA
HIIRER, BHEIRESEDIRE. RABREZIEMRE 5 MRER, FEXLERBLEAT 0T
&),

10.8 ERREREARRIE SR8

Rat=HEUBXF AiEETE, FEit, FA du f df SEEGFSTEHERESEERAN
=i, BEEBR T EHN Btrfs LR ETE, FSEMES MREBEANIR SHETIE
=, MAEREENTIEIE, Snapper 0.6 lIESRASTE Used Space FIRIRESMRIBFER
A EE =S

&

# snapper--iso list

# | Type | Pre # | Date | User | Used Space | Cleanup |
Description | Userdata
s +ommm - - I +---- - Fommm e Hommmm -
T L T o
0 | single | [ | root | | |
current |
1* | single | | 2019-07-22 13:08:38 | root | 16.00 KiB | | first
root filesystem |
2 | single | | 2019-07-22 14:21:05 | root | 14.23 MiB | number | after
installation | important=yes
3 | pre | | 2019-07-22 14:26:03 | root | 144.00 KiB | number
zypp(zypper) | important=no
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4 | post |
| important=no

3 | 2019-07-22 14:26:

04

36

43

50

22

35

5 | pre | | 2019-07-23 08:19:

zypp(zypper) | important=no

6 | post | 5 | 2019-07-23 08:19:
| important=no

7 | pre | | 2019-07-23 08:20:

sw_single |

8 | pre | | 2019-07-23 08:23:

zypp(ruby. ruby2.5) | important=no

9 | post | 8 | 2019-07-23 08:23:
| important=no

10 | post | 7 | 2019-07-23 08:24:

05

btrfs S<RRMHRIRECATREINS —MILE:

# btrfs ggroup show -p /

ggroupid rfer excl
0/5 16.00KiB 16.00KiB
[...]

0/272 3.09GiB 14.23MiB
0/273 3.11GiB 144.00KiB
0/274 3.11GiB 112.00KiB
0/275 3.11GiB 128.00KiB
0/276 3.11GiB 80.00KiB
0/277 3.11GiB 256.00KiB
0/278 3.11GiB 112.00KiB
0/279 3.12GiB 64 .00KiB
0/280 3.12GiB 16.00KiB
1/0 3.33GiB 222.95MiB

1/0
1/0
1/0
1/0
1/0
1/0
1/0
1/0
1/0

root | 112.00 KiB | number
root | 128.00 KiB | number
root | 80.00 KiB | number
root | 256.00 KiB | number
root | 112.00 KiB | number
root | 64.00 KiB | number
root | 16.00 KiB | number

qgroupid FIETRENFENIRIRS, HiEIk qgroup £&7l/ID HAS.

rfer 3I2RFEPSIHANSIERE,
excl FIERENFEPE S EHIE,
parent FERFHHX ggroup.
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&E—THA 1/0 27X qgroup ATt ELEANTRAS, MREMFFAEFE, BEK
222,95 MiB =i, BITUTBHLERSE M FEXREKAIIRE:

# btrfs subvolume list -st /

ID gen top level path

267 298 266 @/.snapshots/1/snapshot
272 159 266 @/.snapshots/2/snapshot
273 170 266 @/.snapshots/3/snapshot
274 171 266 @/.snapshots/4/snapshot
275 287 266 @/.snapshots/5/snapshot
276 288 266 @/.snapshots/6/snapshot
277 292 266 @/.snapshots/7/snapshot
278 296 266 @/.snapshots/8/snapshot
279 297 266 @/.snapshots/9/snapshot
280 298 266 @/.snapshots/10/snapshot

F— 1T RSEALRIFZ— MRS ESSHRBREARAFE LHNAREHETE. AN TFAE
FENRR, BNFoilkz. EXIFAES, B2 5 10647 "HIERRE" o

10.9 E RS

i|l: 9] Snapper NARER /var/log. /tmp HMEMERPREXR?

B EARIESDESHRETRBZIN. $ANFTIEMNEEERBENE 10137 Mk
RHRHRHNE R o ATREREMNREBRHRR, BINAZBERET FE.

BRI UM I SMEFRRF S| SIREE?

alle XA, HESEE 1037 “EINRES|SHRIITRALZR

W =

B LARA LE A BRIR RS ?

E#i, Snapper EFEfhLEFEIMBRREBRITHAE, A, ERILBLEEIERZBFRIR
BB, FRIFEMERA --cleanup-algorithm 18E 7HERZE, SWAZAFEIERIR
R (BZE 10627 "ClERE" ) BIEEEE. BitENRRIBASEIEK
number B timeline BZ. BEM—THEMREBEMRUILEISIK, BHITUTIEE:

W=

1. FIHFRERTARER:
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e :
x.

172

> sudo snapper list -a

2. IBEEEREMFRBIIRIZER,

3. BITUTESLHBHF SUNERNEICERRT:

> sudo snapper modify --cleanup-algorithm "" #1 #2 #n

4. B/RiT1T snapper list -a WEZR. 7 Cleanup FIH, EECRBVIRIBFAXT
N BERTE R Z A = o
fAIRbBEIRTEE X Snapper BIIFER?
1EIA1E) Snapper IEDT, MIEA: http://snapper.io/ 7,
= LR R A SLED 15 SP4
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11 {EA KLP BIEZA%IG 4

X BRIZELLIG R (KLP) S ARRVEARIRIE, HigfHt SLE Live Patching ARSSHY
fEERAEN,

KLP L& R ESISERINA Linux AZHNRMZEEEN. N RAREMRSRALES
BITEEMET AN, XN TFESXRERAMSLAEE,

IR HAYE B 5 AMD64/Intel 64. POWER #1 IBM Z R REE/MEX,

11.1 RHNZELRIGHAIHRE
KLP 11T ZI %,

o WTFRRF[HEFRHESHINENARMS, BRAERSHBENRIIRSEXE
2, KLP AJEFEBSRIEHMIER, BT AS SRR ERNER,

o FU T IRSEAFIMNERN AT BIRIEE RS A B E 11T R ERE RIS
LB RAITE AR P EF AN EIRYIE R FIE AN RS

* BT KLP BIFERFEMIGIN—E5, RLLEFLIIFIIEEINERRLERHITE,

11.2 PIRZIE S84 MDD

NIZTE LA T BRI A S LI BRI G EIRM, ERGESTARREERE, £
ST EAERNM, RSN T 2aRZRG e« THFRERE. 8 TRRELRN
SIS RELBHBTINZIEITIRXER, SE—MEE, LT RGERAS NI

ilifs

O ==: =41 THNEEHRN
ELMTNEEXRRE, FBRAEMNAZEN, GERES5ITEA. AU EL
HTHAERITIEENAZERNES | SR1ATFERRIPRZEER.
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TERR T4 T SRKEH ZENEGER. 8 klp -v patches HLAINEEYR
BHEHELA T FIRRAR) CVE SIRTIBRIGIR S,

———> WIER3

——> WIZEH2

ZTHNES S
B 1
HTELAT
%
|—| B
%: MITELA T
—>  IZE —}
EHO
MTELANT
E#o
MTELHNT
B0
HTELANT
RILEHT 0 —JA

Agia]

A\ 4

BRI UREZSMRENAZRF B REELA T, XERFEFAZFR, ErIUAEEEITH
NIZREBIMBAZR G ERELN T, EIERT, EAUgSKREIESISRSANET. 1TH
7 SLE Live Patching IR F AR ER A, REIERETHRZEFEEEA T EHN (BS
ME1151F “NEELAATHRMBE ) .

#E KLP [, STAREMSSMHEELA TR, EL4TAESEREE, mERY
N RZRRELAN T T, XESMFHNT VRN 5640 T o

11.2.1 RZFEEIEHNSEE

SLE Live Patching FIE*NEREIE14E SUSE BARFEITES R4 (CVSS; SUSE CVSS &F CVSS
V3.0 RAFR) TRULRFERERHEREAEXFEN bug i8S, EMEARALEME, AETF
BELFNFEEEMEEELA T Al HRME, Fitt, SUSE RBERZAREMI AL
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BARELHTNE R TBOIENEENNF, BEiEid 95% HNEREEEHEUELEN T B
XA, BX CVSS (SUSE CVSSiFHE) RIFAMESR, FEMW Common Vulnerability
Scoring System SIG (https://www.first.org/cvss/) @

11.2.2 AZELIEANRRIE

KLP 5 K BRI REM 2 B I ERH BV IIRER N E R, XBIRKIARSIAREEREIARE
REFUENERAERTH. SEEMNTUERRER[IEMESR, ENKEZRIFRRK, T
7/ }Eéﬁé%ﬁﬁeﬂ*o REERRERART R E RSN, EFEEETERIRNTELA
To FRBERT, REBIRGERHNRNABEE.

11.3 £/ YaST BUERIZIELZIE b

EHREENRSZ LEBUE KLP, EEEHAEHE Y SLES # SLE Live Patching iTii. 3&AIR] SUSE
Customer Center (https://scc.suse.com/) 2 HEZBITIREIRE, FIREX SLE Live Patching
ITIFAYEA RS,

BREHRS DHERGELEH, BRITUTIE:

1. i&1T yast2 registration m<HBEHIEET E,

2. ERIAY EBYIFRHIERE SUSE Linux Enterprise Live Patching 15, SAFBET—%,
3. WINFRIRRHBRE F—F,

4. HNIEB SLE Live Patching MR H BT T—F,

5. REBELEHENMEENN S, RANZSENEEFELRE Live Patching # SLE
Live Patching Lifecycle Data MH&EUR—LEHMREE, LUHEKIIXR,

6. PHEZTRMRE, XFRSEENAR LLEEMNANRELIEHAS. VIRESAT,
AR Fir 55 BUAR R T
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11.4 M L1TRUERIZE LB 40

EEERNRIEAIEH, EEEMEHEMA SLES # SLE Live Patching iTiE. Ei4i8) SUSE
Customer Center (https://scc.suse.com/) 7 BEEHEEAIITIRBIRE, HIKEX SLES Live
Patching TR EM LD,

1. iz1T sudo SUSEConnect --list-extensions. i&i2{E SLES Live Patching B9t
BB, Thlahal (48R&AR)

$ SUSEConnect --list-extensions

SUSE Linux Enterprise Live Patching 15 SP4 x86 64
Activate with: SUSEConnect -p sle-module-live-patching/15.4/x86 64 \
-r ADDITIONAL REGCODE

2. FERFEMNGSHEE -r LIVE PATCHING REGISTRATION CODE & SLES Live
Patching, 530:

SUSEConnect -p sle-module-live-patching/15.4/x86 64 \
-r LIVE PATCHING REGISTRATION CODE

3. ffF zypper install -t pattern lp_sles < REFMBENREG SR,

Elt, REGETTRTELILHN

FEEHTHERRNT: SRGEREASIONEENRENNIZAI LUIELLEH, FERTEE
PEERNRITELA T, RASEREREZAELMN T, ARRARIENFE LT ZREE
RS TIEE, ErmBETHE, RIS TELE

11.5 HITRIZIEZRIE 4N

NIZELAN T REEMNAREMIEPLEN, BENTHUTLRo
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o MNREBANEFTETHNIZEE kernel-livepatch-* BMHEE, WIZSHITELIEHN

EAILAER zypper se --details kernel-livepatch-* SRR ELZNRSL L
RE T L IZTEL A T IREFE,

MRLET kernel-default NHE, EREESESRETEESISRY. NERILH

BETR, EoLUSRIZER MIE*ME(ERTHER. XA LUBI(ER Zypper HIIEHEI B3R
LM, SUSE Manager R A]ILETISBERS (BB ER SUSE Manager #171E4415
#h (https://documentation.suse.com/external-tree/en-us/suma/4.1/suse-manager/

administration/live-patching.html) @) ,

EEILUER Klp status sOMEHAMRE, BRERENIT, BET kip -v

patches &%,

BIEE, RARKLAESLRESTARRMGE, EEMNERE—TRAEREIET. F
%, BARG LAIRSIRES M ELANTRAE, ERE-ITELHN T IEHEINZTF,

A
=

BYHELANTBEE initrd Fo XRTMREZETEINESR, RABHININATE
ZATEE, RILEATEFXAITE,

11.5.1 WEELZAN TR EE

MBIREZR%E lifecycle-data-sle-module-live-patching, SAIRiz{T zypper

lifecycle &<, 7EiHAY Package end of support if different from
product 85 RIZr] LB RITELAN T BIRM B HA,

BNELEN T BEREARRGELRME—FEFRASWEIENH, ErILEREFIANZ. #TE
AN EdREER (https://www.suse.com/products/live-patching/current-patches/) 2 WERIE
BITHRAZRAEERNBH, TREETmi B
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11.6 MRIELEIENRAEE

11.6.1 FohfFEHAT

INRERIMT RABVELAN T AR, AL ERRENELA T REROZRRIRAE. FlZ

WERSFREM B RBAIHRITH T FER. 15ER, ERFEHEFRERNZE SHAZHEIR

RS Re N E R A T EAIIE. IRETHERRZTREMN T ERINEK, 1EEXH SUSE
RAFFER RS H B

B2 11.1: FEPERAT

1. £ klp -v patches ss{HAEEEZITRIELAN T o L RPM: FFKBIITHERATR
EERIEEEITRNT . Fla:

RPM: kernel-livepatch-5 3 18-24 29-default-2-2.1.x86 64

EHIPRY 5 3 18-24 29-default ENMEBETEITHRZRE.

2. £/ zypper search -s kernel-livepatch-RUNNING KERNEL VERSION-
default sp<#EFRANT HERIIRAS, &L SREIFTAREERAETIR, 5IE, 81
WESA TG EERITIRIRAS SN 1, ESHEFRA ST HaiRA S HEZTTHR.

3. f£MA zypper in --oldpackage kernel-
livepatch-RUNNING KERNEL VERSION-default=DESIRED VERSION #p<&iLFh
=HIRR A,
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12 AR SEEL&IE 4

AT B R P = B N B R RN A,

12.1 XTRAPZTIEELEH

PP ESIAE SR (ULP) RIETER R IR E7EE1 A0 IR A0 S TS AN T B A B2t AR R
BEITAR, 1EAAMBIEEIER ibpulp M—EB9E ulp TARMRIT,

libpulp ERISHAA SEELIEHMIES, Bl libpulp.so ERATEEREAHELL
REIAESINTHIA (ulp HEITHE) Bk

12.1.1  FRRFMH
BfE ULP EX T, BAREHTER,

o EEEERIIELIgH, HAEA -fpatchable-function-entry GCCinERIEE, &
FRENERND,

o HIZMMFNLEEE Libpulp.so &,

12.1.2  fEA libpulp

EWNRAIEFEER libpulp,, XAHRITUTESE:

1. {EEERITELIEAN,

2. BoIRFRERRY, R THSES libpulp : LD_PRELOAD=/usr/1ib64/
libpulp.so ./APPLICATION,
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12.1.2.1 EHOTELIEAEIE

AT EEREBBTELLILH, EHNIEFEREEAAPES NOP F5. GCChiiads 8 MEShAs A
SUSE Linux Enterprise Server BEH{#Y GCC RRAsE [ JALLIRM T -fpatchable-function-
entry. [#Itb, 7£ AMD64/Intel 64 AFR 459 L, A -fpatchable-function-
entry=16, 14 i5&E4mF—TH C RENEME UFEZERIELIL 4

Glibc. libssl.so.1.1 # libcrypto.so.1.1 EE[RAFLB]7E SUSE Linux Enterprise 15 SP4 ETE4¢1%
#bo

12122 HMEEFEEEFITELIEA
ENEFERTAELN, BEAUTHS:

ulp livepatchable LIBRARY

12.1.2.3 MNRBELZ&#T
AILAER ulp trigger snSRBESLNT, H40:

ulp trigger -p PID LIVEPATCH.ulp

EMRGIF, PID RIETEEITALEIZER PID, Z#HZEARNEEH#ITIEA, LIVEPATCH.ulp
& EPREYTELR AN T X5
live patching succeeded JBEERRELIEIMEERIN,

12.1.2.4 RIRTESZANT

ulp trigger AIATIRRTLA T, AILUBE ARG EARRTELAT . Eo] LB N AR
B .rev #hTRERTTELAT :

ulp trigger -p PID LIVEPATCH.rev

&, AIUERSIHEERERKBIFIE+4N T flin:
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ulp trigger -p PID --revert-all=LIBRARY

£ EErRFIF, LIBRARY 8RS SEPRAVE, fI90: libcrypto.so.1l.1,

SRRELANTRURABAR AN, NEISEREXMRFENIBNTHYAHRHT, EXFE
I BN AREFBITARAL2NNEN, F—MEAARRER. fla:

ulp trigger -p PID --revert-all=libcrypto.so.1l.1 new livepatch2.ulp

12.2 E%EER

B/ Git 2R (https://github.com/SUSE/libpulp) 2 RiRTHX libpulp MNESE
B,
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13 ES5EM

S EITE SUSE Linux Enterprise Desktop L AT VR, UWIRXERYS:
WFRIFERET, AERRARENFREN SLES, EELEHMEERFE ((NYUFAEE
WERRINEY, ASNAMEEH) , BEXRER, EREMEESTHRSE, RAR
BEESISRSG, 78HEER. HTESISEPMIERIRE, EERMITRTEE
IS AHEEEETHINETHIRSHNAHE,. NRESISHNAEESE, WAEFEHRSE
SEH.

ESEHMHA transactional-update HAEXRIEIT. ZHAEHOE R AMNER,
MREFEEAEH, WeKEREECIEEXHRFNMIRE, AEMNEHEERINE
o TEBEHMHMRERE, ZRBERCAHEDRE, HET—XESIZRRSKE, BN
HMZNMEX RS, Y transactional-update EBEANBHET (BRIATTH)
B, ZHMAERES SRS, BMETREURES | SHIPNEIIRIERRE.,

REEEME TR ARG RBIAGE. MRRGEFEEFETHRBHIIXMG, B
A e KW E BT R 5o

T AEMTEERZITAIEN RPM,

13.1 AT BIPR!
ARSI IhREZE R LEPRHI, transactional-update XF LA TFHREEREIER:
e nginx BYERIA index.html TARJREARAT A
e tomcat-webapps # tomcat-admin-webapps
e phpMyAdmin
e sca-appliance-*
e mpi-selector

e emacs AIIERETE (Emacs HEXkBRIM)
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bind # bind-chrootenv
docbook*

sblim-sfcb*

texlive*

iso ent

openjade

opensp

pcp

plymouth
postgresql-server-10

pulseaudio-gdm-hooks

e smartmontools

ARRERFNENEFAGTERTREXHRS, RALEXHRARIFESEH.
HFZEIm:

183

o —RIBAT, RFEENARZEREESISHEN.

(UID >1000, GID>1000) ,

s EESEMZEEIITENESIS, #ALNIETT update-alternatives,

7. MRAREA /etc FEEXHHEMRGHRFAIIERE#T,

www/cgi-bin/phpo

BRATI S RIFRH!

o BRABENA—UENH, ENA-MENZEINAT-IERZH, BESUESS.

s ARSEMZEEIEST, BMAELBFNRGAFAHRSAE, RiFtIEEEAPNA

* YaST i AREEIRAIE S EH. WIR YaST BHIRFBLEMIMNIIRAGE, HRERETEERER

o 3tF php7-fastcgi, &FaptlEiER /usr/bin/php-cgi HNFFSHEE /srv/
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° ntp BEMIIE SLES RrasiE#8Y Legacy Module B9—EB493. EIEHTAY SUSE Linux
Enterprise Desktop ZEHRFRBER L, B chrony BEfX, WREULEER ntp, F
ER T MTEA I EEFERAESEN,

sblim-sfcb: B sblim £ RGEHEESEHFAESD.

btrfsmaintenance & EHH btrfs-defrag ;x5 RiEEXH RS EEFER,

3tF btrfs-balance, /etc/sysconfig/btrfsmaintenance LTS
BTRFS BALANCE MOUNTPOINTS #ZM / B4 /.snapshots,

3tF btrfs-scrub, /etc/sysconfig/btrfsmaintenance T =
BTRFS SCRUB MOUNTPOINTS #ZM / ERA /.snapshots,

13.2 |EH transactional-update

NITE RS R ERRE B Transactional Server #&1R, FA[Gi%#F Transactional Server R4 £
B, FEXEHEEBETETETHNERZFTM Transactional Server iR IE(FEIEEEL, IthiRE
AIRERER A,

WAR, FERENIRSKNFERE, AEBRIPXNFERIAFERIEZENSXP (/
home. /var. /srv #l /opt BRIM) , LEEIRERAIGESER ST,

13.3 EIEBAIER

BohEFHBREXRIEIT—AMN systemd. timer 1THl, HIRIESN AFREEH,

HEH rebootmgrd E5|FitEN. EeILUAREHEITEIE, AFiES

W “systemd.timer(5)” . EIFEAEIFEIEE (B rebootmgrd ES|ISRFEMEYE) , FS
% “rebootmgrd(8)”

ERILMERU TR ABMESEN:

# systemctl --now disable transactional-update.timer
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13.4 transactional-update @5 <

transactional-update i< EBAEMNREFHLTRREIR, BB EMEBRILAKL
INLEN, ASNAXLEEH, ENHEEMZE], transactional-update SE|ERLFRIIR
B, BaUmEIIRE, E5|I8E, FIEERT =4,

--continue
A[fEF --continue WM INAERBHITLZREN, MEFESIFo
ZHABY transactional-update ITARMEHFIREXHRACIEHRRER, MREKIET
EOUR(E, I, T2 T REXNHRGE, HAESISKNALINENR, AEHERXE
1T transactional-update ULETIELRENNHE, HBEXESIT, TEEERHAT
B3| EME R TZ/XIETT transactional-update S FKRARBARMESER, HN
XA SRS MRIZARE, XERBHAEEEAIRBHRNEN.
f&0lfEMA --continue EMEARESISHERT, H#ITEEXRHNER. SBRr=CIE—
MhIZRIRE, BENMREBEESEEAaIRBARHITHMMEEAUANNER, WE
EENERERRY, SRXRBESHRNMEENN, BESISRS, AERZRE
B AFHIRX GRS,
--continue MM S —MERALIEER, AILEERE—IMNERBEATIRBIEMIR
BB, T RALERIENEIT transactional-update EETIREE 13 WEMREBAZR
WG, ARBREITZHITREES— MG

# transactional-update pkg install package 1

# transactional-update --continue 13 pkg install package 2

--continue [num] %:IM=iAMA snapper create --from, iEBE 106.2 7
“BlEEIRER”

cleanup
MRBFRXGRASEINRX GRS EE (EE51F2fE, transactional-
update BIEEESEMNIHIREB A , BAgEBFEREEZNMEHREBIGE —NFE
BiE. WLEATHRLR Snapper 2MBRIBIRER ((BE0 “snapper(8)” HEXBERZENE
) o MigfEESERR /var/lib/overlay RFEAERSIARN (RLbthRER) /etc &
HER:
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# transactional-update cleanup

pkg in/install
£ zypper install SpSMAIAREBLZEENREE, T ETATEERZF G
&%E (PTF) RPM X1,

# transactional-update pkg install package name
B
# transactional-update pkg install rpml rpm2

pkg rm/remove
5 zypper remove i< MERNIRBHERENRGE, s EIATFEER PTF
RPM X%,

# transactional-update pkg remove package name

pkg up/update
i zypper update i< EFERNRBHANENNGE, REEHETEMXGRS
TREGRYIR B,

# transactional-update pkg remove package name

up/update
WMREMNAIRAEH, B RE, HER zypper up/update EHiZIRE,

# transactional-update up

dup
WMREHMNTREN, FSelE— M RE, H#ER zypper dup —no-allow-
vendor-change EffizRE. G, ZRBERHE, HEESISERAMIEXXHR

Hto

# transactional-update dup

patch
MREMPVTREMN, BEE—HIRE, HER zypper patch EFIZIRER,
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# transactional-update patch

rollback
LIETMRIGERINFE. EERIE/EXHRFENZRSZ LCIAR snapper rollback,
EREXHRSG L, NRAREHEASE, HAIRARILENFHRIAMRX GRS, IR
TRRETHRS, WZREBERERANRX GRS, ERIEXGRFE L, TOIBEME

HMRER

# transactional-update rollback snapshot number

grub.cfg
LS 6IEHE GRUB2 BcE., BNFEEREEES|ISEE, 51, HMMIMNIRNIZESE,
YRR /etc/default/g rub , 35T transactional-update grub.cfg, AGES|
SLUBEEN. BHIIIRIES|S, &N, F—/XE1T transactional-update Bf{ERE
IMBEEE#HHB GRUB2 BZE,

# transactional-update grub.cfg

reboot
B ERRIREESMAESF,

# transactional-update dup reboot

--help
b BT =5 H B 2T Fan < B E B R R,

# transactional-update --help

13.5 &I

WMRARKM, 1FIETT supportconfig RKWERETEEIRE. BERBXH (8 /var/log/
transactional-update.log) ¥EfH48 SUSE Z#FA 5.
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14 A VNC NiZiZEf =1

A EIMNLE T E (VNC) AT LUBE B fmERIFiRTiZITEN, HisiTiaizBR N A
. VNC 5F&ATX, AILUMNEIRIERFEIFRITZETEN. XENBUFERASE
EE F I vncviewer 1 Remmina iE1EZ 2] VNC RS 28, LU EN{AH2E VNC BRSS 28,

SUSE Linux Enterprise Desktop SX1FMMAREMIEN VNC =iE: REZEFiKHY VNC
EERAHIBEIRERE B N—RMRIE, B “F47 BIIWARE LKA
=ido

VNC fRSS 28R E ARG _ LRI EMmMHRIE, BITANIERGEEM—FIEE )
5—HhFEE,

14.1 vncviewer X[ iH

EEEIIRS[/IRMEM VNC RS, FEMFRAEF iR, SUSE Linux Enterprise Desktop FREYERIA
KRPime tigervnc BHEIRHAY vneviewer,

14.1.1 {$£F/ vncviewer CLI #1T&EIE
FE UNC EESRHALSIRSZBHRIE, BFERAUTHS:

> vncviewer jupiter.example.com:1

E

ENMMERAVNC BER&ERS, BHRALEEFRITNESHNROS:

> vncviewer jupiter.example.com::5901

O ix=: EFsMmKOsS

&7 VNC B iR EMN LR E RS HinOS M NS5 EBIFITEN L@T vneserver
IR ERSHiROSHEE. BXELZER, BENE 1447 “IiEKAVNC iR5S
E o

a5 B
i 4
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14.1.2

EFRIEE --listen HEEFZMNENMIBE R TIEIT vneviewer 2ER—1MEO, EREWA
AT, ' FFMRTE VNC RS2 FEETRmANE
W, REBEHEE,

TN v ARE. | vl |

14.1:

14.1.3

VNC il RN ERENMBERE, BAERXEERSOLHNEIMRES, MRENER
REA TLS, VNCEERNEOAFARESHI “ (ERRME! ) 7 X7

14.2

Remmina BYREF ENHNEEREE iR, EXFEMiFRGE, F190VNC. SSH. RDP #
Spice,

14.2.1

EFAH Remmina, ERBVAKZLZETLET remmina &R, WNkTE, BEMURE, i85
TELIEERTF Remmina BY VNC $EHHE:
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# zypper in remmina remmina-plugin-vnc

1422 F&HEO

EidHEN remmina #5<351T Remminao

< la Remmina {2 K EF Fis
Remote Desktap Client

VNC v

= E A 8]
2019-05-15-06:21:05
2019-05-13- 04:58:12

B ~ 54 RSB HifF

(@ SLE HA 15 5P1 10.161.10.176 VNC
(@ SLED 15 SP1 10.161.11.176 VNC

14.2 : REMMINA B9EEQO
ZNBEFEEOERMEENRERIEYIR, X8, EALUARNMRERZERIE. RS
ST SIEMARE. BoIUEIRENSIE, I&E Remmina WEFEIETL,

14.2.3 ANINIZE=TE

ERMAMEENTESE, ERsIEOALSM ¢, HESHEEETEOST .
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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
ERFIRERIER BRI, B0 VNC,

Rgss 2k
ARARSS2RAY IP 3 DNS Ht M 2R S

BAF&. O%

BERTHITZRESHIIENSHEIE. REANTSRRAEITEHRIIE,

Bx. HRE

RIEE R 8 R R (R,

RS IORT RN ERRIIRE,
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O =7 ZAN®
NREFin5IintZiRSS 2 2 BIIGETIAME, FEREEANE, BUEESKK.

2E$E SSH IET R Al 7RS4k SSH BB @ #2059 30IE %,
BHRFRFHITEIL MENEEXARTIEEEOF,

14.2.4 BFohiziE=1E

ER B HURIRENZIE, B URERH— M MEERIEMARFERAT,

14241 REEohHZIERIE
BRFB TR EMANIFARFERAT , BEAETE TN THEN X AIE,

VNC ~ | 10.161.11.176

14.4 : BREZED

MTHAER RN (BI%0 VNC) , PA/R%IN VNC ARS588 DNS 8¢ IP #tiiit, FIR—1NES
MEBTRS, AR Enter Bk

14242 T RERIZIERE
EITFENTERIE, BMRIEFIRANHZRE

14.2.4.3 ZEESIEEO

EREEREHEANREFITH. 8MERE—1 518, BOEMNNITAE=ATAXREERR
O/&3&, flnymeFER. AEEORXNMNENSENE TR FIEERBLAZTISIE.
NRIEHTHREEE, NKBEEGRRE,

192 BEhiniE =i SLED 15 SP4



L (g openSUSE Leap 15 % [ SLED 155P1 (WSLEHA15SP1 X
7KEER 06 : 49

openSUSE - Linux OS. RAERR. FAEMNEEHAFPN L EZE, -Mozilla Firefox
3 openSUSE - Linux 0S. % X | +

&« c @ (@ W & https:/www.opensuse.org/ Q%

e

openSUSE.

A & B IR E

s

CO

RERIORADRE, FRRH opensUSE BHNEALK AR
Lnux RfFE. BHAS! L B9 Linux RITARYE
—! BER! ASHS! %!

14,5 . [FEEFITERIEN REMMINA

14.2.5 ZRiE. EHMRBIERERFHNZIE

E%ﬁﬁﬁ%%fﬁFAﬁ,%TRmmeWI@D¢E%$Eﬁ%W,%Eﬁ%%ﬁoﬁ%
MXFERIHE, BEERE 14237 FINZESE

BEEFIRENEMNZERIE, 157 Remmina NEFORARBEHEHRR, AEEEER, FiT
EREEENEOR, BEEEXHNRM, (ANE) FEREXEDR, ARRHEFHIA

EffFREFENEMTERIE, 57 Remmina WEBOPEREFZHINR, ABREEMR. &F
_/|\RT,HE*EEP ) %E':TIEEEﬁ iAo

14.2.6 MEpSITEITIZESIE

MREFEMNG TR EAMBIEXHITHERERE, MATITANARERFEEO, BEAU
TiE 7£ .

> remmina -c¢ profile name.remmina
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Remmina WECBEXHEEFEELZEERTH . local/share/remmina/ BEE9H., EREWD
RBEXHETEEfTAMNSIE, 151517 Remmina, EEXEBOREHESIERZN, AEEEOKS
FRSITHEEFRE XHRIRRR.

2| fa Remmina Ei2REEF
Remate Desktop Client

RDP ~

10 -~ i RS®H it mEEENE

[ SLE HA 15 SP1 10.161.10.176 VNC  2019-05-15-06:21:05

[E SLED 15 SP1 10.161.11.176 VNC 2019-05-13 - 04:58:12
[ openSUSE Leap 15 10.160.4.233 VNC 2019-05-15 - 06:50:48

SLE HA 15 SP1 (/home/test/.local/share/remmina/1557737785681.remmina)

14.6 . EENECEXHRIEER

8 Remmina REIETT, BAIUBEREXGHEGRNETSENXHR, B0
slel5.remmina, ZBEETUERREXHEFZIBEXERE, HFNZERHPFER remmina

-c LREBITE,

14.3 £ VNC lRZB2& LiE— R IEE1E

—REREFRITEZ KB, EERSHE LEMELERER. XFERLIEERIHRIER
AR, #AEMREREESES, EALERSEIFMR, K1ESIE3E VNC IERE A iRiEE
B, bERBNFIEN AR IELLE, —R% UNC 2IERERE, BalE—&8FEN L
EREFEZ T RIE.

312 14.1 | BRA—XRMEVNC &iF

1. BahYaST > WEKARS > ImIZEIE (VNC)o

2. R AFIREEE (RERIEEER) .

3. WMREITETE Web X EOFIHR VNC =iF, FEUERIFER Web 52817150

4, MMRFLE, EaJLOEPITAHBAEFRNEO (0, HMNZEOEENEIMNEXEH
i) o MRBEZSIWEED, BE@EI I AIEHETRITH AE RO REIISEREO,.
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5. BHE T —THIANERIRE,
6. MRATZEFFEFENNMGEHAER, NWFEEHELKR DAL,

O =7 EEMEREEN
YaST W EREEBIKEHT 7Bl BREIHIETRIEAERNETEE
28, UAEEEN.

TiEER >

EIEERRE
RIPRIEERE (B2EEE) )
AFREEE (FSSEER (O
o FARAIPEEEREB)

firewalld BIpH A S E
AR JGERRIROE)
PGSR OB XA

#EH) FIER) BEB) || T—#N)

B 14.7 : ini2EE

14.3.1 FIHEcE

SUSE Linux Enterprise Desktop EFIZRIABZE LL 1024x768 & & (BAEARE 16 fiI) Braid.

RIEFHO 5901 FF “Hi®” VNCEFR, FEFUNCERSS 1) MigO 5801 LA
(3FF Web H528) -

HtECErTEAERO LR, NREEENEE, FEIENAREER THRAD,

VNC ET#mSH X Emed RS BRI T —RMERIEN, VNC BT8R S FitskEaRS 28

FHNESNMEE (WLFIHPH:1) . REBVNC RIEBNHE—EE, MEBIRENATA X 27

RS
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BIAMBERT, INCERIRSRSB[BREZDBILEEERNERES SSLIERREE. &8
UERRIARIES, AR EZERNEECHIET, FABRERIETN, FETERER
ZHl, £ VNCEFRH Web FIEEHHINEPHNER,

143.2 Bop—XM%EVNC =iE

EEZE—RMUNCRIE, RAREVNCEERSS, BiEBRE 14170
ERUE . &, AITEZHF JavaScript B9 Web IS 28 NLLT URL REE VNC =

1&: http://jupiter.example.com:5801

“vncviewer

1433 FEE—XRMVNC =iE

MRAFEFBEREINGE, WA LABKI LR 53,
2iEBE systemd EEF xvnc.socket BE, ZEEFRIANRHNSNCER:

— R4 VNC
2l vnc3) , B4=1FTF JavaScript EFim (vnchttpdl

="MNAFVNCEZE2E (vncl F|
vnchttpd3) . AIABERT, R

BHESISIEUE UNC IRSBEET, BTUTe<:

A vncl M vnchttpdl 23E&M,

> sudo systemctl enable xvnc.socket

BUHBHERT, BE1T:

> sudo systemctl start xvnc.socket

Xvnc ARSZ2IFHEE server args EWEE. AXEWYIR, ES0 Xvnc --help.

HAMBEXREN, BRECIAEAEHEMEE. HRSHE—ENLBMEXA

VNC 2iEFERmO,
BEEANU TSR EE N

> sudo systemctl reload xvnc.socket
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O ==: pAE INC RO
BERTIZ 141 "BEA—UEUNC =R PRUEREUEIRIEEIEN, w0 5801
5901 BEHAERITH. NRATF VNC KIENMEEOZHAERP, WA VNC =IE
HEEZIROAN, FEFNTAZMRO. BXES, BEN (ZeilatiEm) |, % 24
5 iR o

14.4 BCEKA VNC lkSB23=1E

ALUM ST ERIHERAIIFIRRIE. AT ETER, HIEF—TRANEENEE, — 1%
FinBBETENANR, FIEEMEFRREGEFNINER. 5—TAAIR: BRAIEFE
EHFIHRZE S REEIZIE,

() =R EEXAVNCRIE
EEEREUNC RIE, BIMREVNCEFSE, BXEZAT, BENE 14170
‘vncviewer EFUnT o WE, AITESZHF JavaScript BY Web 528N LA URL 3K
EEVNC=IE: http://jupiter.example.com:5801

BFEVNC 2IED RIS
e {EFH vncserver BEIAY VNC &iF

e ff/ vncmanager BRI VNC &3F

14.4.1 {EF vncserver B VNC £iF

HEEBIRVEFS: VNC RIEEARS 8 LB, ZSENME ERMNMENBREFEITHAEZEER
IR, BIIRIERLLL, KARIELARERM A AOSRERE:

° BFTEMAINRIEBOLI

o MANEEOR, BFEXE (XER) HiANR,

197 FCE KA UNC RSS2 51E SLED 15 SP4



— I EIE— R EERMERNZ N E R iREE.
372 14.2 : {EH vncserver BEikA VNC &%
1. ¥TF9NS, BRRLBEE UNC RIEMARPBEME SR

2. (NRATF UNC KIEMMEIZOZHAEREP, WEEFITHABAERENSIEPIER
MiwO. MNRBoHZMRIE, ERILUEEITHA— N HOER. B XNFERCE R AERA
T, BN (Zefsakism) , £ 248 “WRMBAE .
vncserver XEnR2s 1 FAKO 5901, FERES 2 FEHIKO 5902, KIREH,
HFEKARIE, UNC el X B R BEAEHERARS.

3. ZHMAR 1024x768 BREMENERE N 16 WRIE, WAL THS:
vncserver -alwaysshared -geometry 1024x768 -depth 16

vncserver #p

KEZIR, 15

SEEBREENERN—MREANETHRS, FTHNRHERNERE. §

A
=
£ man 1 vncserver,

HIEHXIETT vneserver B, EREREBWA—IOS, URRFIENTE2IAENE, 0R
FE, FoIREOSHETFRIENNEEAN,
XBRUENOSEBER—AFEREHIRIENOL. XLOLALIA vnecpasswd s E
2o

O == weFEEm
RREAKEBKNSEREODS (\IMHEZFH) . FEHAEXEOS,

BLIERIE, BN VNCEEBRTPXAGTT VNC RIERHNSEIFE, GEXHAEERM X XiE
BIEXAE,.
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MRFLBFHELIERIE, BT VNC RSE 2 LI FHIINEHHRECIEARBEELR LR VNC 2IEH
BRPER, BITUTHSRALEE RS 1 BT 4IE: vneserver -kill :1

14.4.1.1 E&EXKAVNC=iE

Wit 4miE $HOME/ . vnc/xstartup AILECEREE VNC RiF. BUANERT, LINEHEARS
e BB PR RIE— GUI/E O EIE88. 1E SUSE Linux Enterprise Desktop F, Itk GUI/

BOEIE2S /N GNOME & IceWM, MNREFREEENEOEERBISIE, BAIRETE
WINDOWMANAGER :

WINDOWMANAGER=gnome vncserver -geometry 1024x768
WINDOWMANAGER=icewm vncserver -geometry 1024x768

Q ix: s RFA—HEE
K UNC RIEEENMRRAFPEEFHITERE. HE—MRAFPBINZ I IEEMEAMER
BB s HAI O X

14.4.2 {#H vncmanager B VNC 21F

372 14.3 | BRAKA VNC ZiF

1. B3hYaST > MRS > STR2EIE (VNC),

2. WEAPIREE (A2EEH) .

3. MEEHTHEIE Web MIBRE ORI UNC £IE, BEEAFER Web 1422151,

4, MRFLE, @ErILOERITAPAEFIRO (G0, SMNLEOEENEINEXIEF
i) o MREZSIWLED, BH@EI I AIEHETRITH AE RO REIISEREO,.

5. BE T #INERNRE,

6. MMRTEFFEFENNMGEHAER, NWFBELKR DAL,
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©) #F: ERHETEER
YaST HERERBRGEHTT EX, LRBIHYNEVLFHERHIREE
8, UEBHEN.

14.4.2.1 FEIEXKAVNC =1F

iz 143 "EAKAVNC 21E BFREA UNC 2IEEERE, EaJUEREEMRA VNC
HER (5180 vneviewer I Remmina) [EREEIIZERIE. HEEETRERRER. BR
&, BREFRENEAGEEPEHI “UNC Biff, BEHEZERAIITH VNC SEEO. 3R
ZERREI, FECHNEEMERZRENRERSIERES, BEFLhETT vnemanager -

controller,

6H228 22:40

Rt ey i

JeFr, A

Hittfl A REF R,
EERETERRaEIE.

o B, A
ot AT LB £,
e B SR A
BAEEHTHE R VR

SiEEH

GNOME

2

s FEEOS

BEMPBS

SRIFRIMAF:

i

—RAF—TEFER
o —RAWENEFE

o Bif(A) || @ BGH(C) | | & WE(0)

14.8 : VNC &iFigE

BN MNMEESFM VNC 21E81TH:
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IE5aR, A
XEEF—RMERIE EttAFPRERELRE, EREHAEZRISKLE. AXES
B2, BBEHE 1437 “FEUNCRSBLEE—ARUERIE

FegR, A
HMWAPAIUERERE, CEEHFERENERIET.

RIER
TR ATE L ME B S IEN R, UEEERERN T EMRIRGIE,

FEEQAS
ERATBERBR B RIEEREIANARRIE,

REAPER
FECERAARNAAINOLERGEARMNRE, RERSERITHIA A XAERTIH
BRBIAF &,

—RAF— 1T EF K
FilEZ AR REMANEZRIE.

—RAFZIEP I
AT ZTRAPERMAFERIE, 8B TTEEETRIIE]IZIE.

BT TN

14.42.2 MNAKAVNC =&

B 144217 "EEEXKAVNC Z1E PEFRIRERS VNC RiEE, Fh@d VNCEEFSEMA
E. HVNCEFIREZIIRSRE, RAAFRTEEERECENRZELEMARERIE:
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VNC &ETH8% - TigerVNC x

iz

NHEE

GNOME (i)

14.9 : MAKA VNC &iF

HERGHNAERENRNGE, RAAUERERERAERENRILE, BERRATRERIERE,

14.5 £ VNC ikS5es LECENZE

gNR VNC ARS5 2812 E1EM, M VNC BRSZ2BEEFinZ BINFIERINESWNE, SHEIEES
EFFART#HTT; KFRRVEIBERTES D RIEEFIE.

TIB—RMUEEFE VNC 21E, T2MNAm#EL server_args 174 /usr/bin/Xvnc
<l -securitytypes SHECE, -securitytypes BHESERHHIIESEMINE,

TR0

SR8

None. TLSNone. X509None
TH R,

VncAuth. TLSVnc. X509Vnc
BHRIIMERBEEX A%,
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Plain. TLSPlain. X509Plain
SHI0IEER PAM RIEAFPHOS,

hnz

None. vncAuth. plain
VIR

TLSNone. TLSVnc. TLSPlain
ER TLSINE, MFrEREMNE, BRARETEEN. Hit, ErIUbiPEoIBEE, B
REERHEFBIAKEE.

X509None. X509Vnc. X509Plain
ERIEF#HTT TLS &, MREABRERIED, WES—REEN, RERERERLR
EF. EUERIEER, XRIEFETHN, REFzRELRHES. Flt, 5 —RE
12, ERILhEREARE ZSMVFE EtdE G TEAEARAY SSH) - INREERA
RIEPMANME R BSHENRZMTERNIESR, ENReREIeERE CEUTFER
BAYEY HTTPS) o

O =7 EBNEANKRE
MNRFEAET X509 BIIE, FE@E T -X509Cert # -X509Key ETIFEE X509
IERMZ AR,

MREEESML2MXRE (BESOR , REEREF RMRSSREBIFAAIFIIE M
Z2lt. Nit, EERERS R LEERIINE, MREFEFFAZFMNERN VNC B iR
LEINEER +7 B Ao

EEFHL, BHALIEEAFNTSMRE, UHESEEIIENBAT MENRSSRE
FpEEIME (BATZIERT, BENIW vncviewer 2R “EERME! ” HERESE) .
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15 R RSync £

HSHAN, ARFEEHIAENaITEN: KATENMDQEN. EicREm. &
BEFNEFIREMR. Fif, AZMKEZERIXENXERTHESMEFELE
=

5 EEXRN
EHEFRERRS TAZA, MZERELHENDE. BELEnENEEXH.

15.1 LR

FNFEBETIERERMELEERT KEFIENFR, Rsync BT AIENAERRERXXHFPNE
o WHAZERMUERFXAXMG, E&EAF#HHEINE. ATHRNXHZEINES, Rsynci§
XEDAZMR, FHFitEENNREH.

KWNERFITEENE—ENEK, AL, FHRERRBENITEVSNAESEBNZR, 61
RAM,

HEETHERAERBARNERRIEIER, Rsync 551ERH. #1THHEMEERAEIZT
B, Rsync tBIFBEEARRGIXIARS2E, LRARSSIE Web ARSZ2BHITEE RMEEFE
DMZ RRIE & Web AR5 28,

Rsync HAZRAF TH, RAEMBFELEETEMR. Rsync TRE—XRREBE— I AREHIEK
B EfstERERAEFIHIE. MREEZHREAL FEXERLBFRNNATIA, EER
Csync,

15.2 ERIEE
Rsync @— <17 LE, BXEENT:
rsync [OPTION] SOURCE [SOURCE]... DEST

SR IR A2 T2 i 8L L EA Rsyne, FHRREHEEBAMAYFRINEFE AR, A
UIE % SOURCE I, SOURCE #1 DEST ST LR/ URL,
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THENE—LHE BB Rsync 1&Ii:
BHBRIFAN XA
RN, UWBPAARERIXGHRBNEE. BFR/AREN. XHENRTSHE

E4aEmpIEdE

Q iFE: RHAUTIHEK
£/ Rsync BY, B3 EEHFL. BREENEFFHIXTERNAS, LBEES
FHIRRE R4 5,

15.3 EFMEFRIXHENBER

THEHRRBRIRSFIAFAE /var/backup BRASANFAINR. ERENXEMITEN L
N— P EREFZFZ—NBE, BEAUTHL:

> rsync -avz backup.tar.xz /var/backup/

X backup.tar.xz 2E%IE| /var/backup/ , #3FEKFRE /var/backup/

backup.tar.xz.

BNSIBTE /var/backup/ BEREEMLEEIFIT! MNRFIEARIT, X
backup.tar.xz 8%l /var/backup (Xf) A, M= /var/backup/ BRH!

EHBERSEFBNXHEM. TENTHGER tux/ XEABERIE /var/backup/ B
FRH:

> rsync -avz tux /var/backup/

EEXERR /var/backup/tux/ REHEIEIZA,
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15.4 mizEHIXXHFMER

MAITENLHMEEE Rsync THE, ENZEBREFIXGHIEXHEFEZEER, FEIR
f# IP ol E . MRAMITEVAZETEN L SFIMAF B8R, W UREERF B
BEAERMNAF (ERMAZEENL) Bt file.tar.xz MAEMENEFIZIZZEEMN
192.168.1.1, EFERAUTHS:

> rsync -avz file.tar.xz tux@192.168.1.1:

RIFBEHNNARYE, BAUERTENSS, ENNERER:

> rsync -avz file.tar.xz 192.168.1.1:~
> rsync -avz file.tar.xz 192.168.1.1:/home/tux

EERFERENFIEBRT, RAIIRTERANZERFPETOS., ket E
file.tar.xz EFIFAF tux WEBF GBEEARN /home/tux) o
MIEEHBRESERMEF B FEM. TENTABER tux/ RERAEFF
192.168.1.1 FH ERZFZEER /var/backup/ :

> rsync -avz tux 192.168.1.1:/var/backup/

FRIZEEEN 192.168.1.1 EHBEENGFONE, EAIELITERE /var/backup/tux A
KRB,

15.5 BEEFMMER Rsync k5528

Rsync AIEA7ERR NI 873 EilffE NiEIZBITIPIER (rsyncd) i817. ESFIPIER AT LR
U “SHIBR o

TERBNBWEZE jupiter EBIEEEEEIRH Rsync fk$E28. LBERATRATFHEER
H&ED. E6IE Rsync fRSZ23, BHRITLUTIRME:

1372 15.1 : i&E RSYNC fRs323

1. 7£ jupiter b, SIBAFREEMBEEHXHNER. EIRGIF, FKINIER /var/
backup :
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# mkdir /var/backup

2. FEEFIBEN. FEIRAIF, ZBR7 users AFRBAR tux FrEA:

# chown tux.users /var/backup

3. E2& rsyncd SFIFIEF,
BITSEEEX G EIR— 1 EXH, F—LAFERENSHERN SR . ik, )
RETERMMANEMB iR, £BETUMEFEE /etc/rsyncd.d/*.inc XHH,
BIRREBIE etc/rsyncd.d/*.conf X{H:

a. BIEBFH /etc/rsyncd.d/ :

# mkdir /etc/rsyncd.d/

b. ®XEEXH /etc/rsyncd.conf H, FHRMELT/LIT:

# rsyncd.conf main configuration file
log file = /var/log/rsync.log
pid file = /var/lock/rsync.lock

&merge /etc/rsyncd.d @
&include /etc/rsyncd.d @

@ & /etc/rsyncd.d/*.inc XHFHHEBEEHEIEEEXHEF,

® M /etc/rsyncd.d/*.conf XHFREHEMEER (HEF) . XEXHAR
iz ENeRENEAESR,

c. EXf /etc/rsyncd.d/backup.conf @S L F/UITEIEZEMER (BHEH
Bir) :

# backup.conf: backup module
[backup] @
uid = tux @
gid = users @
path = /var/backup ©
auth users = tux @
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secrets file = /etc/rsyncd.secrets @
comment = Our backup target

FBTE *.conf XHHFErARERIRA TR,

AR R, ERNHRAIS, RRFAF tux.
0 EEESAFAMAXOLHITREX AR,

# user:passwd
tux:PASSPHRASE

e. MRZXHRE root AFEIE:
# chmod 0600 /etc/rsyncd.secrets
4, BI LT BEIHBA rsyncd SFIFTERF !

# systemctl enable rsyncd
# systemctl start rsyncd

5. MiXEERIIAA Rsync fRS528:
> rsync jupiter::
TN Z= BRI 2NN TR :
backup Our backup target

HZE, FREENEEXH. BAENREIRE,

208 Ao EFEEA Rsync fRZ28

Q@ =1BEF. ALUEREEMNEARN, ERFRIEBIFNAERGR, HE

@ EEEHITXHEREIFTANAR AR,
©® TEXATHEEEMNERE MPE1H)
0 EEATHNAFEESHRYIR. JIRUKERNSNE S R ITFERZER

d. BIEEESUTHRBK /etc/rsyncd.secrets X, FH&Ei# PASSPHRASE :
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ERPEBIZET Rsync IREZ25, MEANUFEREREEED. THERIET 15 HrEEE
MBS, WXEEFE /var/log/rsyncd. log F, MREEIHMEEHITIIR, BAE
EEER.

BYHEGBEIFNRE, BERUTHRL!

> rsync -avz jupiter::backup

i $=5IHARS 28 L /var/backup BRAPEENFIEX 4. IERFIBERELEXXH /
var/log/rsyncd.log ., EFRLRER, BREFER. A . XRRTEFER. Fiw,
THEHNHSXKFHFI B REHIZI Rsync HHIRSES:

> rsync -avz . jupiter::backup

AAIABRT, Rsync ARTEEITRBIERXAHMER. EAVFRER, BI5EIMEEERN - -
delete, ARIEFMERMEMBIABIM, FIRMERIEI - -update . WAFENERRFAAE

oF
Ko

15.6 EZEE

Csync
WEXHES TR, S https://csync.org/ 2,

RSnapshot
BRI ERMY, BB https://rsnapshot.org 7,

Unison
5 CSync XX HFRF TR, BEEBERARE, BB https://www.seas.upenn.edu/

~bcpierce/unison/ 2,

Rear
— N RMEREHELS, BB M (SUSE Linux Enterprise High Availability Extension
EIigR) 89 “fEA Rear (Relax-and-Recover) SEIRMEMRE”  (https://

documentation.suse.com/sle-ha-15/html/SLE-HA-all/cha-ha-rear.html) # —%,
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16 5|SIIEEIT

5% Linux RFHRARAHNES. BHNEGHMNGBHEE EURTITENBER
&) SERfE, RFARHEE S| SMEFER GRUB2 BaiRi%. EIbZ G, 5IS#HER
SHIRERSITH], HHE systemd &3, systemd SiRMH—H “Bx” , BT
S5HEER. £IPE B REXHNEE,

16.1 Ai&
AEFAHNARERNREEEEN. ATEEASERARENAE, BRIRUATENX:

init

BRI TRENHEBEESGRA “init” .
o ATHEHRXHERSARN initramfs #HiE
o MEPREXHRGH1T BB T BohE MR E #HIZAIRERGIHIE

EXFIERT, systemd ZFEHVBLES. BESM initramfs HITLHE,
MEHIRXERS. BHAE, WHEBEATNBHEMREXERRAERNIT. ATE
FREXMD systemd #HIE, FITREFE—DHIZEIRA init on initramfs, FHEZMHIE
FRA systemd,

initrd/initramfs
initrd (#7048 RAM HZE) B—MIREXHE, RERZFIERHNHBENIRINIRXHRS
M /dev/ram HEHHNBEXGRAMEG, ERIXGRARTEEHAXGRARDIERF.
MAIZ 2.6.13 FF4A, initrd B initramfs (#]%8 RAM XHZRSF) B, BELTEXH
ARG IRTHFERFENRT$£3, SUSE Linux Enterprise Desktop RfEMA initramfs, {BE,
BF initramfs fE/9 /boot/initrd 7%, ELLBEERERR “initrd” , ZEREE
& initramfs,
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16.2 Linux 5|F#7E

Linux 3| S #HIZEFEZTMER, STHMBRBA—NFRAHFRARKR:
1. 5516.2.17 “¥HaLAS | SMERFME”
2. £16227 “NZME”
3. 8516.2.37 “Init on initramfs PHEX”

4. %£16.2.47 “systemd MER”

16.2.1 #0aH5|FMEIEFHE

TR UMER, BB ITENMNEGHERITIEE. WERRIBEGEREINREERAN
3o

SUSE Linux Enterprise Desktop TEFR B A RGP EER S| SIMEFFZF GRUB 2, RIBARLE
WFIEH, B5)GRUB 2 5|1SMBEFNEREIREIESNTE. 5ISMBEFNRERREEN
LUK ETF RAM BIRIAX R4 (initramfs), B GRUB2 Bi¥4Hs 8, BEBME 185 5
S/MHERF GRUB2” ,

16.2.1.1 AArch64 #1 AMD64/Intel 64 EBIFIE A | S INEIZF M ER

TEHTHITENLZfE, BIOS 5 UEFI Bttt RRMEEH MK ERNTF. BEX—ME, T8
RipRERIABSEMEFRE, FEE, FM CMOS BEXEHEX LTI HE. NEMREERNIMNED
2. IRFEISEAENENART ZE, RFAEGISEM BIOS/UEFI #5215 SINEIEF.
TEEEERE 4 BIOS Ot BN £, REEEHS|ISHWENE— 512 FHYIEHIEBKX (51212
=, MBR) FHIHiE, RERIER GRUB 2 XE3EENSIEE MBR, 5|SMMEEFNM—ERAR
M MBR5E—17KX (MBROKXR) zZiEiEfR, sEM BIOS5IRDK (GPT HXRK)
KHOEXMRARNTIZFH GRUB 2 LG, RS EXHRARNER, FLLERiAR
RXHRFFH /boot. /boot EE& GRUB 2 #ZOBIMINIAEIR AR %A initramfs BRER, 3K
BNt X AYIAIRIARSS, GRUB 2 238 MM initramfs BUEEEHDINES, HERHINEILR
%o
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MEEEMNESKX /boot WMENXHRFS|T BIOS R4, FERANBEOLSHK

o GRUB2 EHE—XMAMNOSKEAS /boot, systemd FERE ZREANOSRES
MEMNS,

TE4EFC UEFI BNt B L, 5|1SIELLER L4 BIOS BIITENEREBERE S, EHtEBRENEs
GPT X RMHAEM FAT BRU ALK DK, L EFI RESX (TEBITHRFAFEHN /boot/
efi) AIRUEBNTERATHREHEHFEZEHNHITHITES GRUB 2,

9NSR BIOS/VUEFI ZHFMLKE5|T, MBI URERMS I SMBEFNGISRSE. ARG, ATLUE
iZ PXE 5| S &%, BIOS/UEFI ZE5|ISMEIEF. EAM5ISIRS B[R |1SME, RAEEBR
A, XL TREIAMER,

16.2.1.2 IBM Z ERI¥IaLF 5| EMNEIEFMER

FIBMZ £, #IuEERA zipl (z¥BRERES) W5|ISNEERFTBLSISHE, RE
zipl ZFEEARRINX GRS, BEEARZH SLE ZMAXE RS (Btrfs) 2iE& MIRIBS S,
Itt, SUSE Linux Enterprise Desktop M EX8Y5 | ST 12 RMARS | S T2 45 Btrfs:

1. zipl M /boot/zipl #X3IF, ZPXAMEA A Ext2. Ext3. Ext4 3% XFS X4
A%, WX BE—MEENRZ, UR—MERFEREFEFR initramfs, initramfs
B& Btrfs Rapf2r (REMAH) M5ISMEIZF GRUB 2, AZEFEASHK
initgrub (HHMZEEENGRUB2) BrhHl,.

2. AZSEHIEXHRS, £ /boot AiAE. IIE, M initramfs BEp
GRUB 2, GRUB2 M /boot/grub2/grub.cfg iZEVEECE, HM /boot EHBAEM
AIZH initramfs, INTE, RH@iL Kexec EHFTAZ,

16.2.2 RNiZME

SISMHEFEXRASEGING, FIERRERFRS|ISIRRHZHEEN. 5IFNHREFZF
MIZAETF RAM BIIIAX 4 R4 (initramfs ) EHENRNEF, MAZHZERSING

RIZIKILAEFEEEHON CPU RENEINEES, BB ESH, HMREREHER
initramfs EHMIGRRXERS,
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16.2.2.1 initramfs {4

initramfs (#)%8 RAM XH&RS) 2— N8 cpio 744, FIHAZEEFHE RAM BifEH, %

XHAIF /boot/initrd H, AILAERARA dracut WTAGIEZXMY, EXHT, FENR
man 8 dracut,

initramfs T —MEER Linux I8, aTRFEEHELMEXGRAZANITER. X

/Y Linux 3735 BIOS B UEFI FIFEEANATF, MARTHREEBHAFINEG B ERNE
HER, initramfs FRAKTIALRE—NRA init WETHITXME, ZXHRITIRXGR
%K bR systemd SFIPRERF, (£5|SHZE UGS

TERETS 1R root XU RAHBNRERSK ZAT, NIZFEEENAVIRENFZRKIAR root X4 RS
FRTERYIL . XLIRnpiEF ol fEEE A T E L RERNIRIRER, EEXEEEIEHIR

ME X RAFTRIMEIRTNIEF. BXGRFAFIRERE init on initramfs &#H, &
HIRRG, udev ¥A initramfs RMUAAFEMNILE. T35S IEMNEE, Tk root XHRS
ZIEEEEMEMIEE. AJLUER systemd Byt systemd-udev-trigger.service 3&
mitkE/,

16.2.2.1.1 EHER initramfs

BT initramfs &P ERER, Fit, SSEPEDNRDEZFERMALHEN, HEE
B initramfs, ERECARcHIERF EFNIREEITE] LABsh5e XM ERT. YaST 5 zypper
B ERATER initramfs FISATRIRIERSHILR . BEEEERT, BREEFHE
¥R initramfs :

o T EMRBEH MR NINIKEIIZE

» BARSER%E RAID 5 LVM

o RBHEAMEI L SR RS LVM 285 Btrfs RAID
s FNIZEE

HFEIRESmERNENIZEF
MNRFEEEMEG (FIERE) , FESISN B EERNZTNREREIER, Q%
TEH initramfs &,
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FIFEEIE /etc/dracut.conf.d/10-DRIVER. conf, FHHMIMOT—1T (FIZaS
=) .

force drivers+=" DRIVER1 "

KRNI IR B MR DRIVERL . SNREFZARMS I REhIER, BRELETIH
HUERIR:

force drivers+=" DRIVER1 DRIVER2 "
HR4RITAE 16.1 “4ERK initramfs” o

BREBFRBEIRAID 5 LVM
SHEERETSITHNRAZPNIRXEFHAKER (W /usr) %3 RAID HZIES
B, #EECIE—MEEMY RAID 3 LVM R&pizF 250 initramfs,
Ak, IBTE /etc/fstab FEIEMEXRMD, HiEHHm (Fig0, /A mount -a /3K
swapon -a) o
ediZ 16.1 “4RK initramfs” o

BTSSR RSER LVM 485 Btrfs RAID
BULBEASEXSRANZESANE Btrfs RAID RN (BER) HEN, HEE
BIE— NI BANEN initramfs, ERERIIIE 16.1 “4RL initramfs” PINIESIE
Fo
gREEIIAE 16.1 “HERK initramfs” o

BT E
WMREE sysctl REHPBESRIBAEXH (/etc/sysctl.conf 5 /etc/
sysctl.d/*.conf) B THZEENE, RATRESISH, XMERFEEKX. B
EEEIEITEER sysctl --system EHXLE(EH, FABARHFEES initramfs X
e, SEBERIETZ 16.1 “4EY initramfs” RFPABEIIZX .

i3#2 16.1 : %K INITRAMFS

BAR, TEHNIREPHNMEHRSHEZL root AR SHHIT.

1. #A\ /boot BR:

# cd /boot
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2. £ dracut &£p—N initramfs X (USSR G2 iR
MY INITRAMFS) :

# dracut MY INITRAMFS

HE, AILUEIT dracut -f FILENAME REFRIIAR init X,

3. (WMBHEL—PHIETT dracut -f, BFHIHTE, ) BEFEEL—SHOIEN
initramfs X&eIEIEM initrd MRS HERE:

# 1n -sf MY INITRAMFS initrd

4. 1 IBM Z (KR EMH, FIMAEIETIT grub2-install,

16.2.3 Init on initramfs P E&

HARZM initramfs EHMIGHNIBEXHRAABESAHRITXMH systemd (FEARE init on
initramfs, HBEEWE 16.1 7 “RiE ) . WIEFRITESHEBRXERAREZNSER
1215, ERMENXHARFRMEAZLINGE, HFAER udev WAEMFITEISRRHISEIREIE
Fo

initramfs £RY init WEERRRAEREST root XURFARIERMIAR, RIBEHNARSKE
BWARRE, initramfs £ init ARUTES,

FEHRILIEIR
RIEEAERENARE, AIREFE—LERANEDEFRLITENNEGASE (REEN
BHZER) . BiFRIRARN root XIFRSE, ARFEERHEINXERFEREIER,

RARIFHR M
NIZAREEHERE N IREEH. udev SMIEXEZHHTE RAM XHRFRY /dev

SRR M. RAEXERHXM, XHRGMEMRERARIEE,

&2 RAID 1 LVM I8 8
MR RSKEENTE RAID 3 LVM MRERXHXH RS, W initramfs £AY init 3§
& & LVM 8§ RAID LU 1F USRS RS HIIA A,
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EEMKEE
NERRARENERETMEIERN root XHRSL (GBI NFS#EH) , M init 40
M REEH T EMNNERER, HRFERFEIGENZRIAR root XHRS,
MBXHRSTBHE—PEEMAIRIZE (W1iSCSI g SAN) £, N SiE7EFIRS2SMEED
B initramfs £ init i&&. SUSE Linux Enterprise Desktop ZIFEFEBIRAH]
RRERTMRE iSCSI BiR51S.

Q & wmEEHKKIIT
MRBXGRATENS I SFIMERIER, NATSANEHITRENEE, a5
MRXERS N Ext3 M Extd, XERZKREREFRBEBEMER. MRE XFS #l Btrfs XX
BRY, WASEHHBEERSRE, MEMAF ETEXARATEEXHRZRETR
2. MINMEEXHARSE, BUSIFIMERSERAAEXNEHRX GRS, NREHK
Ih, BIERYE5S,

16.2.3.1 REELFEEFH init on initramfs BYER

WRELEETIEMNIAS I SMERAR init on initramfs, EBHITHNESES LREST
B, EFE, TERFAWARESM initramfs B systemd — XEFESEH Linuxre H1T.

EHRERE
HERhREHEN, HENIZEH—IRERNZUNR—TEE YaST ZEREFRH
init, YaST REIZFIESE RAM XHFREHIZTT, EREMERERENMUE, A8EN
(A REBIRIR AR AR R RS

BENREMFIRRIFREIE S A RIIRIR
WZE 16.2.2.1 7 “initramfs X4 kR, 5|SEEMELD—ARER (]
TEARZHEHEERFER) B, 1E AArch64, POWER #1 AMD64/Intel 64 i+E4
£, linuxrc SEMVREGHEEHRTE, UATEAENEGEENIRIIEFE, 7T
IBM Z £, SERERNEFAESHNGIER (BI70, @i linuxrc 3% parmfile 12) o
XLERBIEFATERSISEAFMFNEEN initramfs, MR5|ISHAEEXLE
iR, BAERNEE, EOUER systemd EHXLEER, EXFMER, B8
MEE19.6.4 7 “HEHRZIER ,
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RHRERSR
ARATEIEMIRE Y EEEHANMIRGTER. udev IEFESBIRIEHMIEEX
£, linuxrc (M YaST LEREEHTEERS,

Bzh YasT
&fa, linuxrc BE1YaST, BENBHIRGEELZENRKRE,

16.2.4 systemd PHER

HE RN BXHRSAE, MEHBTHEIZOEHER. NREIRY, R5REE
initramfs HHITRXHRZE L systemd SFHPIEF, systemd =2 Linux WRSKHNRSE
1223, ©EEAPID 1 ENRHERE, YA TEDMEFBFTERSH init R, BXI1FH
8, BB £ 19% “systemd SFIFIEFE o

218 systemd P E& SLED 15 SP4



17 UEFI (—rAI¥ BEHEO)

UEFI (Zi—aly REMHEN) BRRTARAREABHENEN. RAFFERNEAGAGUNBRERSR
A [o]]: N - 8

UEFI 7£ PC &4 LRIV ASEREESR, EUICEEZFEAESR PC-BIOS, I40, UEFI&E
RiFibses 64 (I RS, REREHNEIT ( “R2351F7 , BXREMHN 2.3.1c U LEMRAE) . &
25| SRESRANEENFEZ—. &G, BB UEF, fEBMHRKRER A TFE x86 &,

BRIz 9, UEFIEEBUATRR:
° MHHE GUID 7X %R (GPT) lUAKHEE (B2 2TiB) 51%F.
* R F CPU BYZRMAIKENIZ 7o

A LS INRERY ROERI TR ER S 1R
o @ PC-BIOS UHEZFF5 I FERERFR CSM (FREIFERR) o

BXBEMER, BB Nhttp://en.wikipedia.org/wiki/
Unified_Extensible_Firmware_Interface 7, LAT/NSXE X EZB 92 THREINAITE SUSE Linux
Enterprise Desktop ALIMMFIZE—LERT, HAMER UEFI BOERRBEA,

171 ==25|%

£ UEFI g, BERRMESISERFNTS, FSEET—MEEE. “F&” RUIEERENIR,;
£ SUSE Linux Enterprise Desktop 15, e ERMRFEGA A “Fa7 . EIER, E
EREHELNE, SEREMEHENERAAMHEIER. OS HruEE.

AEBI AHBRMBERTMEE. BEHHENEREFMEN “F&8%A (PK)” ARG, K&K
AlE1R. BRERARNBSHMAREZRS “FEEH TB]E &L, MULERMIZEN
BEEXR,

&G, FRAEXLE “OiE8Y” BiAz— (BN OS 5|SMEFER. F—LE PCl Express RHIATF
FERE FR—LRERF, HEEMNEGARS) BT ML, SNWEREHAEHITZN
15, MMEILR2FRME,

EFRAR25S, BREARGHEENEAMEZN OSMEEFES, HEARE OS MEEFK
BEMBNRNZEL S,
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B LR EAA A (KEK) ARNE] UEFI ZsAdEREF, Xi¥, HMMIEBREZET PKITAR
2853, BIRTEERER.

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

220 £ SUSE Linux Enterprise Desktop 52 SLED 15 SP4



ERMMIERT UL, —MHESEMENEEME, LHEE SUSE BHH, ARG SUSE =fFH
% SUSE ZEAEES|ISMEBRER, B—HEEIHEE Windows BATIAIETTRIES | SINEIE
FIRIGINIE, HEREUAR SUSE EEEH (MRMZILMBREFFERAMIINKEKER) . £
Itb, SUSE f£5|SMEEFIRS T UEFI &8RS (FELLER T Microsoft) K%,

KEK #3EE

LS
a ¥

SUSE LB MOK %llZ&
Q aaa
MOK ﬁ
GRUB2
MOK a
A%

17.2 . UEFI: &£35|831%

SUSE KR ERRRINE R L ER shim MMEIERF. XE—MEI LG ARUDRIE BERRR
BE, EBREECINENERZSE, shim MIHEFRESEEH GRUB 2 F5|SMHEF
HEHBTRE, 25, WL5ISMBERFREHE— SUSE BAERZBAZ. SUSE NEH
LMY SLELL SP3 FrintRfititthae, HEKRBA UEFI R£5(F.

A{ERF D ALTREE:

c BARRERIANAR. TAENA (PK) JLFEAVFERIE, RRHRE (KEK) ITESE
El5S PK—2, B EEEX PKo

o HRZaeBLMIEA ARV ENERAR. BEEYIEinRNRRIAF A UES | S5+
Xt UEFI #1TECE,

UEFI Rt FFIRA T ELUREXERAFNFEK:
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o FE—RTEHFMEN “BRIENTE” , ENIM3ISIIE FMEN “5ISRSFER" )
MIEEEITRRERGHER, TRéS( TEMEERNBARATHREREZZHERE
AN, AREHITEN. ME, BRERNXLXTEEMIFEENRNFTISESHIRIE,

o FRTERAIFMERN “INUSISIRSERNTE" . 5IHRPIEITHIEARESERRTLL

FENXLET 2, (4R 5|SHIEH EEBE) 0S ESElEfRAR, 5ISMEERAIRA
ExitBootServices MR, EEETEREUXLETE, 0S WL AEMEIXLET S,

BX UEFI ZRFIRBTE L, ANZRTERT RITFEKINERIN, BRIFRINER. Kotz
. BEFHESUARBEIINBRR S, FXRTEH MESIRRSEANTE” . ZXTER
BT UL AR RNAERE 25T, FILAFE GPLV3 X,

SUSE B4%c/aah shim, BER2—1/\MEEM EFI 512 MNEFER, B SUSE # Microsoft & &,
XEE—3%, shim EDEIONZEHIT.
shim FEEHAESIEERBEMHNS I SMEREFEEAE. BRIAMBERT, shim SEREFERA

FRETERANBYIRIZAY SUSE IEH, 1tb5h, shim EAWF “Bid” HMEA, ATFESEAIAR SUSE
B TXRXLEZBIN VBHEERR HE5H MOK,

BT, 5ISNMEREFSRIERNEZ, ARMUSIT. ZAREEERR EHRITEEIRE,

17.1.2 MOK (#2HEEZEER)

EFMSTEA%Z. BehiEFas | SEEFNEMAYS, FTEFERVSHEEETH
(MOK)o mokutil T ErI#EEENEEIE MOK,
&R AER mokutil €U MOK BEi2iEK, ZIBEREFTER /I MokNew BY UEFIiZ1THY (RT)
TEH, T FX5ISHE, shim 5|SMBFEF KN MokNew H3EEL MokManager ,
XA AR LML, &0] LUER M S0 2R M2 S0 18 5 S =R A me
MokList, fERZEIC MOK EIR] M MokNew ? %’E%Jz Ao

27E shim TiEZEH grub2 FHENREZEE MokManager BYHITMIEER IR EH. BT
MokNew EARFFIE, EAILUAETE UEFI DX EEREH.

LI TFARZBET https://en.opensuse.org/openSUSE:UEFI#Booting_a_custom_kernel 2,
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Z25|SFABIEERBTHRFNRZ. EUIERBCEREZAZLEER, HitEH
5 MOK 13 LURAIZIES.

1. SIE—PBEEXRIX.509 ZHHURAFERRVIES:

openssl req -new -x509 -newkey rsa:2048 -keyout key.asc \
-out cert.pem -nodes -days 666 -subj "/CN=$USER/"

BXREBIEBEFAER, 15BN https://en.opensuse.org/
openSUSE:UEFI_Image_File_Sign_Tools#Create_Your_Own_Certificate 2,

. BRI BITERL PKCSH12 4544

> openssl pkcsl2 -export -inkey key.asc -in cert.pem \
-name kernel cert -out cert.pl2

. BT pesign A9 NSS HUERE:

> certutil -d . -N

. & PKCS#12 HEEREFFIERS N NSS $ERE:
> pkl2util -d . -i cert.pl2

. f5F pesign ¥#ER “WF” Wx:

> pesign -n . -c kernel cert -i arch/x86/boot/bzImage \

-0 vmlinuz.signed -s
. FIHRZIRE ERE S
> pesign -n . -S -i vmlinuz.signed

LBy, EAILRETE /boot FLEAZ, HTARME—TEEXNESR, FALFER
RFERBEHSN UEFI EHa MOK H,

. FHOEBH N DERBI, LUHSAEHEE MOK:

> openssl x509 -in cert.pem -outform der -out cert.der
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8. FIEPEHIZI ESP LAfEHIAIR:
> sudo cp cert.der /boot/efi/

9. £ mokutil BHEHE5I MOK 7&K,

a. FIERBSAE MOK H:

> mokutil --root-pw --import cert.der

--root-pw EMAIL root AR EEER.

. EEEEMAVERIR:

> mokutil --list-new

. E5|8&4%; shim NMiZ=E5) MokManager, EEBEHIN root O LUAIA

RIEBSNE MOK FlIZRA,

. REMSANNERURE S EME

> mokutil --list-enrolled

. tE5h, BEFER MOK, HalIRAX—3E:

B5|%

. TE GRUB 2 38/, 1% c #,

. ZEAEY.

chainloader $efibootdir/MokManager.efi
boot

. EEMEEEICE S,
. SME cert.der X{HIZ Enter ,

. BRIESEICER. EBRRATNE “07 , AR “y” FLUHiA

BRIbZSt, BIfFRBWATRERM T ZMm “SREEE" FRINFHERNS
o
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17.1.4 (FRIERERNIER

ETRRZ2s|EMNBRT, FXFEREIEDRINERERER (B), K=Z SUSE Linux
Enterprise Desktop B HIIKENFER) - AT SolidDriver/PLDP &R ZEHEINARZE T
TR LUBS MM ARNAR, ERRRE5 BB R T TFREREREE=FRDIEF, TiX
mHERT, #E:

o ELREH, BUIENGRAAETETAKFABEHARNZIEGLHIEER, HEMEURTFES
FIfE M REEY. 155 0ENEEENE T BIFAER.
o M https://drivers.suse.com/ 7 EaREHEN IRV R 5| RIKEHFERS ISO, EEAXS]
SR ZHEICE MOK FI)FRH,
EFAA 5| SIRHIER 1ISO BIRHTEFZEAEILE MOK TR, BRITUTLE:
1. 3§ EXCFRIR 1ISO B {&ZIR EI= CD/DVD &k,

2. fEFHHY CD/DVD EAFIARE, HESFINENRERASEMBZLERS 2T URL,
NREEHITMBRE, BESISBTLER install= ETMMARNZLZERN
URLo
MRERMAFRERRE, REEFRANEDEFESIS, AREXREBAT@mAE—K

[ = = 14
TEMNE,

3. REMRBAEERESEIERNIKIZFRY initrd,

BXBEMEE, BB Whttps://drivers.suse.com/doc/Usage/

Secure_Boot_Certificate.htmla,

17.1.5 ZIhReMIPRH!

NRe3|SEN3ISE, FALUERU T
o REF) UEFI BUARYS I SINERFIE, XA T RENAINE EFI 5| SR AN
« 53 UEFI E31%.
© MISEHEMAEREINIER BIOS, Xen BABERFHER UEFI 315,

* ¥ UEFI IPv6 PXE 5|F-
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o UEFI #STE 24, WA LAM UEFI @RISR, LUERERNSHECE KMS R,
* UEFI 32# M USB 12 & 51%
U&25|SEX5ISE, FEUTRE:
° NBRMATERZHIRE5|], RATLLSISTEITNEEAES Nz Y.
o SIRMHERF. RIZURRZIERHETEZLES,
o Kexec fl Kdump A FZBRKRZ.
o RER (HEZIME) LFERKRE.
o JTi&ihiA /dev/kmem F1 /dev/mem , & root FHFHARFISN,

o TEMIE /0 W, i root AP WBAFISN, FrE X11 ERZIREhIE R4 S A RZIREhTE
o

o @ sysfs i518) PCI BAR,
e JoiAfER ACPI H#Y custom method,
o ToiAfER asus-wmi iR debugfs,

° acpi rsdp BHEMAZLEE EARM,

17.2 EZ%ER

e https://www.uefi.org 27 — UEFI 51, EHPFIHT &#HHY UEFI FI5E,

M Olaf Kirch 5 Vojtéch Pavlik EBEMIEX (EARETARABEEIM FXLEEN)
e https://www.suse.com/c/uefi-secure-boot-plan/ 2
e https://www.suse.com/c/uefi-secure-boot-overview/a
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

NENBIAEE SUSE® Linux Enterprise Desktop KIS | SINETZF

GRUB 2, GRUB Z2f%4t GRUB 5|2MM#EF (INEMME “GRUB Legacy” ) HUfG4k
Famo M SUSE® Linux Enterprise Desktop 12 hixFF48, FAEMFEHH GRUB 2 {fEAEKIA
S| SMEEF. FRmPIRMET —1 YaST R EEREEMNLE. F 16= 5]

SHEENT PESISEREN—IBEHITT NS, BX UEFI ITENINZ25|T
SRAT, FERE 17TE “UER (Rl EREGHED) U

18.1 GRUBLegacy 5 GRUB2 ZB|NEFEER

o BECEMEFEARRERIX P,

o IRFELZHNNHRS (F140 Btrfs) o

o AILIEIEIEREN LVM ¢ RAID i& & EETRRISC 1.

° AR AERIENE, FHalZEER,

o BE—IATEHERNG, UXFHESDEE, HIIXGHRAEF.
o BRERMEMEMARSRIERSE (FI50 Windows) BI5ISTN,

o BE—NEIATF Bash BIFEEIEHIS,

18.2 ECENXF4M
GRUB 2 (WERE T U F X4

/boot/grub2/grub.cfg
X HEE GRUB 2 HEMMAE, ©EMT GRUB Legacy 8 menu.lst . FEHIE
grub.cfg — E2MH#< grub2-mkconfig -o /boot/grub2/grub.cfg BEI4ER
58
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/boot/grub2/custom.cfg
EANEXHESISEH grub. cfg BEFNER, ATRATRASISKERMEEN . M SUSE
Linux Enterprise Desktop 12 SP2 F44, £/ grub-once Byt KX LEIE,

/etc/default/grub
b 44=H GRUB 2 A FIRE, BEEAERMEAFHMIFRIZE,

/etc/grub.d/ THIRZs
71T grub2-mkconfig -o /boot/grub2/grub.cfg sn<HAE, FIEEULE RS
BRI, EECEXH /boot/grub/grub.cfg &R T XL ZASEYERA,

/etc/sysconfig/bootloader
R EXHRE—EERGE, GIWs|ISMERERXE, UKEEERA UEFI%225|%
2N

/boot/grub2/x86 64-efi. /boot/grub2/power-ieeel275
LR E XA E B E TRREMBNED,

AJLLEE ZMAE IER] GRUB 2, AILIEERE (BHiRER) FEFNERENS ST, kK&
MXf+ /boot/grub2/grub.cfg EH, MaXHEETFEMEEXHREFN (ERTO
FiG GRUB 2 EREX &AL N RGN, RIBXEREXHTERE root 1%

Q iiE: WEREEXK
Frh¥RiE GRUB 2 BB B XM, FEIE{T grub2-mkconfig -o /boot/grub2/
grub.cfg LUBUEEEL. BfEM YaST EXECENMARENLL, ER YaST 2 B&hHETT

tar<,

18.2.1 /boot/grub2/grub.cfg X

wH 5| SRENELBIFSNAH GRUB 2 EEEXH /boot/grub2/grub.cfg =, &X
HESEXALBIRES I RHFE 2 KSURERFERIE R

A518R5|58, GRUB2 SEEMXHGRARHREXH, Eit, TEAREXHEFFEE
MRE GRUB 2, REWAEMALE, RAZBETIEWE grub.cfg,
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grub.cfg 2izfT grub2-mkconfig -o /boot/grub2/grub.cfg &<, BEFXE /
etc/default/grub LUK /etc/grub.d/ BRPEIMAEFEN. AL, UI7NFohkmiEizX
%, MMNIZREEXAEXY, HERIESE 1837 “FH VaSTEES | SNHEE" R,
B YaST 5| SINE 2 FERRIERELE.

18.2.2 /etc/default/grub Xt

X482 GRUB 2 FEMEMES, fig, BRREE, NEBSISHRIMEERS. B
SILFRE R RS, BEEHU <!

> grep "export GRUB DEFAULT" -A50 /usr/sbin/grub2-mkconfig | grep GRUB

BRTEEXNZESI, AFRZERLUEINBECHNEE, UETHE /etc/grub.d BRFBHAERGE
Ho

‘w48 /etc/default/grub f5, i5f#R grub2-mkconfig -o /boot/grub2/grub.cfg
EMEEEX M

Q 5 ©E
X ERIEENFIEIETR ST MFAE S| SR E LD, &Y GRUB_*_XEN_* At &i%x
AT LUZE Xen RiZEE Xen BABEIEERIIFEIERI, BX4AT, BENTX.

GRUB_DEFAULT
HERINRSISHNEISHET, ENEIUSHFE. XETHNTEZME “saved”
GRUB_DEFAULT=2 5|RE =1 (MFHHBITEH) 5|SKEI,
GRUB DEFAULT="2>0" 5|FHE=THFEEME—FIET,
GRUB_DEFAULT="Example boot menu entry" 5|24r&7 “Example boot menu
entry” BYSERIN,
GRUB_DEFAULT=saved 5|§ grub2-once I grub2-set-default s<i5EMN
I, grub2-reboot RiKE F—RES|ISHEIASISTI, M grub2-set-default ig
BERXEFERZHNBIASI ST, grub2-editenv list FIHT— 5|80,
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GRUB_HIDDEN TIMEOUT
EHAPREMBIIEEN . FLIERE, BRIERFPERTENRE, S
RERER, NRAFPEEENNBERRIZEMARE, THREERS
GRUB TIMEOUT ., GRUB HIDDEN TIMEOUT=0 B4SKEIRTEIKLT shift , IR

B, WERSISRE, BNSILZESISFRINRIRED, NR GRUB2 RiRFT—1E5|F
1BR1ERS, WEAINTAMZBU0L,

GRUB_HIDDEN TIMEOUT QUIET
MERIETE false, NMTEEGET GRUB HIDDEN TIMEOUT IhaeRY, aE—1NTHREEL
SREEITET28.

GRUB_TIMEOUT

EBM5ISERIASISHZAE, BR5ISRENIR (URREN) . MRETENE, U
SEUHER, GRUB2 FFFHEFRLILRE, WRIEE GRUB_TIMEOUT=-1, MEEF
HERS IR A, a—HETREE,

GRUB_CMDLINE LINUX

HATRBUR AN EEMRERNSISHHRE. E£REAUB5IKSITRININZS
o

GRUB_CMDLINE LINUX DEFAULT
5 GRUB_CMDLINE LINUX —#¥, {BRBEEIEBRN FEMD,

GRUB CMDLINE LINUX RECOVERY
5 GRUB CMDLINE LINUX —#, {EXREEEMERI FEMDL,

GRUB CMDLINE LINUX XEN REPLACE
LI SE 2B HFrE Xen 51T GRUB CMDLINE LINUX B#%,

GRUB_CMDLINE LINUX XEN REPLACE DEFAULT
5 GRUB_CMDLINE LINUX XEN REPLACE —#¥, ERSEK
GRUB CMDLINE LINUX DEFAULT Hy&#k,

GRUB CMDLINE XEN
IR A Xen guest NIZIEENIZS 4 — T{ERES GRUB_CMDLINE LINUX #E[E

230 /etc/default/grub X SLED 15 SP4



GRUB_CMDLINE XEN DEFAULT
5 GRUB CMDLINE XEN —#f — T{EER¥5 GRUB CMDLINE LINUX DEFAULT #HE,

GRUB_TERMINAL
BRMfEERmN/ M RiHEEE. AILIE console (PCBIOS #1 EFI =%l

&) . serial (&B1T&i4%) . ofconsole (AMABEMHEHIE) HAAE
gfxterm (B EIiaL) o A5ISHEEMENETAIUBASZ N RE, I
GRUB_TERMINAL="console serial",

GRUB_GFXMODE
gfxterm BFEARIRFERANIHE, 151E, BREEFERENER £ (VBE) ZFHER.
B ITHEN videoinfo A

ZUAER “auto” , BIEIHAFEEHIENDIHE, 7£ GRUB2
UER GRUB2 EHANREDVER, GRUB23IEREREETRE, B ¢ BIelihR&aS

7o
TR LIEEBERE, FEASREEEMRSPRIRERNEE, FIi

GRUB_GFXMODE=1280x1024x24,

GRUB_BACKGROUND
RE gfxterm EFARNERER. ZEGYIRE GRUB 2 15| SHENEXM, HE

LA .png. .tga. .jpg E .jpeg BRRLERE. BEN, RAIEMZERUES
o

GRUB DISABLE 0S PROBER
WMRFLGETUEE R true , FEABHERHEMRERANINGE. RAR=QM /
14 B SRR ZS ARV,

boot/ HEINIZERIG, UK /etc/grub.d/ H&

SUSE BTRFS SNAPSHOT BOOTING
WMNRBIETIZRE N true, GRUB2 AJEHIES|ISZE Snapper 1REE, BXFHER, 55

RE 1035 “BEIMREIISRATRAER

BXRIEMPITEGIR, 1BHEM GNU GRUB i (http://www.gnu.org/software/grub/manual/

grub.html#Simple-configuration) 2,
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18.2.3 /etc/grub.d FAyHIZS

71T grub2-mkconfig -o /boot/grub2/grub.cfg sn<HAE, FIEEULEE RFAIE
s, BIZFHIESIEEEE) /boot/grub2/grub.cfg H, grub.cfg SREBIRMIREFBLE
BRPXHFIEITINERRE. EERISHESHNXHERT, K&\ WESHIR. 00 _header
£ 10 _linux ZHIETT, MEEXTE 40 _custom ZHIEIT. MREFERBFIRZIRMME,
XEXHRERARSHBNXGEENIT. TH1T grub2-mkconfig HAjEl, RERHITX
HABETE grub.cfg FAEMEEH. FRAINBERT, /etc/grub.d BRPHIFEXHEE AT
X1,

0O =7 BEEXABKAREEgrub. cfg F

HF&RIE{T grub2-mkconfig BIE=EHZRIF /boot/grub2/grub.cfg, FEILFT
BEEEXARTaER. NREREMITEIZEAE /boot/grub2/grub.cfg &, #
B#HEHEIETT grub2-mkconfig ZEENARSEK, BEREXEITENT TEMHRITZIE

### BEGIN /etc/grub.d/90 persistent ###

il

### END /etc/grub.d/90 persistent ###

90 persistent MIATHFRIERNETZHFE K,
TEHIETREENMA:

00 header
REMRTE, HINASKXHUE. ERgE. TEMURIRENDL. EXERUSAN /
etc/default/grub HEFHEERD, BE, FTHRENIEXXHHITEN.

10 linux
IRFIMRIZE _ERY Linux 1%, HEZMBAXMRED, XEFEXBENMEFEIER (MRS
BR) . EXBNHFRBTREMAL, HEAZEESEFRER.
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30 os-prober

LRI ZAfER os-prober RIEE Linux MMIEMIRIERS, FHRHLERYIT GRUB 2 KEH,
HeppgyREE D eI ORI E MBS ERIERSE, /40 Windows 8¢ macOS,

40 custom
ERALEXXHRI UG @EMTE grub. cfg FESBEENXSITI, Y171EAF kKR exec tail
-n +3 $0 F:.‘Bﬁo

W FREFISRSHWE, W5z WHARTHIT. MRS MHANFIRESER, WR
EEN RN F IR RREHRITIRGF.

() #@=: /boot/grub2/custom.cfg
WMRIEGNET /boot/grub2/custom.cfg HEEFERTRE, RARESISHHE
EEEEE /boot/grub2/grub.cfg 1, HEE 40 custom BISE,

18.2.4 BIOS IXEhER 5 Linux 1% & 2 [B]1AYBREY

7£ GRUB Legacy A, device.map EEENXHHEFET BIOS IKnh2d =KL Linux iI&& B .
F—ESBEEMENL BIOS IREh285 Linux 1&& ZBIMIBRSY, #1190, 40 IDE 0 SCSI IR&has
BIS| ZIRFTE BIOS FEEF#E3XH, M GRUB Legacy MM &£ &R,

GRUB2 74K grub.cfg BIERAIEE ID F/FE (UUID) X RFIRE, FHLbEs T Itin
o GRUB 2 SLARERF AN EIE—MaRig &R, XBEEUHRERE, TREMERSKPL
Honitk,

BE, MREFEESE GRUB 2 WEIMEEMSFIVLE, ECIZBEXMEH /boot/grub2/
device.map. UTFRHBNIGEMEY, £ DISK 3 iA5IFHE, iEE2, GRUB2 HXHES
Bl 1 FH88, MAEE GRUB Legacy HARHELL 0 FFi8.

(hdl) /dev/disk-by-id/DISK3 1ID

(hd2) /dev/disk-by-id/DISK1 ID
(hd3) /dev/disk-by-id/DISK2 ID
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18.2.5

HAGHTEEHEIRMAEEBE5ISHN, WREBERRFERE, MIREHEY, EARSE
IRIESRIE R AR ERRRE BB R TS E.

1. EECSI1RXKER, ERKRRERERENI,
2. ¥ E fIAETXARBIYRIESS.

3. EALREBIEERENT.

< 5

a. BRSO RNSEHRMEILL linux 8¢ linuxefi FKAVTRIRE, LURIEARZ
2o ERMT REHNSHIIR,

b. EREBEMED, UERAAZNRESF, & - BZERPIERBERH2EN,

4. ¥ F1o ERIEAAMNENSISRS, HER esc BWFERIRIE, HiREE GRUB2 X
L2

B XA HITHERRENARHFI5I1SE31E, MARKART.
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O == 5 ISIRPNBREHR
US BEMEES | SN — I BANEERR. 183N (Deployment Guide) , % 8
Z “Troubleshooting” , % 8.3 %1 “Booting from installation media fails” , US

keyboard layout,

Q iFE: BB HHRGISMEERF

EERER BIOS ARG L, REFARFRISISMHAZFT1Z GRUB Legacy, ERIN5
SBH, BER—, ARFREN. ERESIRTMRRNBETR KA RFERENR
,}LI:F'O

18.2.6 1RE5IFO<

BIETEIRER S5 |F 20, GRUB2 BN XHRZERIMIR. 2H root ARV AT LA
Linux R, MESISRRSE, WITRENGHRXEH, ERIEIEARIEP R
SISRLEREN, BIRESIFOR.

O == 518809
MRIGET5I1SOL, WERSISHEBFERANZOL, XBRKRERARFLSEHNEIS.

RINTHBIGESISAS. HEMER YaST (FROSHIFPSISNEHREZER) -
1. £/ grub2-mkpasswd-pbkdf2 FmNZE0O<:

> sudo grub2-mkpasswd-pbkdf2

Password: ****

Reenter password: ****

PBKDF2 hash of your password is
grub.pbkdf2.sha512.10000.9CA4611006FE96BC77A. ..

2. BEMNFERNHRIER set superusers fpS—EHMLEIXXHE /etc/
grub.d/40 custom A,
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set superusers="root"
password pbkdf2 root grub.pbkdf2.sha512.10000.9CA4611006FE96BC77A. ..

3. EREXRSANIEEEEXHTF, BT

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

FEIISE, HEZHASISENRETN, RARMRTERANBFRBNOS, BWA root UK
Z7E1T grub2-mkpasswd-pbkdf2 ss THREIBARNOS. MRBMEIEEH, RAKSIS
EERS | S,

BXBEMER, BB Whttps://www.gnu.org/software/grub/manual/
grub.html#Security @,

18.2.7 5|SXBINENIAIRINE

A LR GRUB 2 FeE A AFRIERNAFIR5 | XA, ERIUEEZMRORIPIAR
WP, HAEISRAFRRETRILENER. ZE GRUB 2 FECERNN, BRITUTIE:

1. XEE GRUB 2 REANENTAFKFRIBHMEZ — 1O, &RE 18267 “%ESS
<" HFHRER grub2-mkpasswd-pbkdf2 &<,

2. HikR /etc/grub.d/10_linux Xff. X#EFA]LAFrLERIHAAIARY GRUB 2 SR,

3. Yw4E /boot/grub2/custom.cfg X, HFHFMBEXKED, FTENERE—D
o, BRRBZER, EEEESSERAG:

set superusers=admin
password admin ADMIN PASSWORD
password maintainer MAINTAINER PASSWORD

menuentry 'Operational mode' {
insmod ext2
set root=hdo,1
echo 'Loading Linux ...'
linux /boot/vmlinuz root=/dev/vdal $GRUB CMDLINE LINUX DEFAULT
$GRUB CMDLINE LINUX mode=operation
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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, BERSNEETEEX G

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

E LEBRGIE:
* GRUB2 RZBEBEZLATMIL: R FRIIALF IR

o MNRFKIEERF, W5 SHKBIE LA, EERAEIERIR GRUB 2 s5<1T
IRIEII A R,

e admin FAFE]IAIR] GRUB 2 sp 2 {THRIEII BRI RN,

* maintenance AP RNERRE SR,

18.3 f&H YaST ECE& 5| FMEIES

£ SUSE Linux Enterprise Desktop &4+, ECES|ISMEBEF—AOEMRE RN A NMEER
YaST #83R, 7£ YaST i=f|H0, EEREAES > 5ISNEHERF. ZIERSERERANHFISSM
HEFIEE, HATFEHITER,

FEA5 | SAEEIEN I EEMELEEE. (BENSRMBREFIGENERIEE, ErILLE

BREAEFERIEE EFI 2 FERA GRUB 2,
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O ==: £FI RAERER GRUB2-EF

NRIEEMARYE EFI B4R, MREELRE GRUB2-EFl, BNEHRKATERERESIS.

O ==: srxEs|ISngeEs
EERTESISMEERT, ESWUE YaST FEXILE, ARBBEKENR, Flin, BEE
st GRUB2-EFI, i540%3% GRUB2, SAEIIEMEE MG GRUB2-EFI,

BN, AeRSEMRESIRMARERN—ED.

Q iFE: BEXGISmHER
BEALARIENGISMERR, BERAZEL {5 SNEER, ERFZEZ
A, IEFAFREN5 | SINERERE S,

18.3.1 S|FMEFEFUENS|FIUEIEI

SISMBERREFNERIAMIENES|IFIER (MBR) B / HXMEIRBK, EAMOXIREME. &
EEISMEREFNLE, HERUTIE:

312 18.1 : EeASISMEAREFME
1. E5F5 | SARDETNET R, ARAS|ISNERZF I EEFELTFEMED:

MESIRIER5IF
EFIATUEEEE /boot BRAVELE MBR RRES|ISMERER. BE, XFE
HHE / AR, (BWR /boot EHEFIHMHE LRIRIISXH, WREFERZ
4R MBR,

MRS EX5I%
XEE / PXBSISBKRESISMEER.

BEMXRSE
FrpfERILETHRIEE S | FINHEFRILE,.

2. BEHEUNAEN.
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SIS MR RE >
3ISRBARD) | WEBKK | 3ISHERFER0

3ISMHEEB)
GRUB2

3| FMRBAE
ST (/dev/sda2)(T)
VI EAESIFIER (dev/sda)(M)
BEMSISHEUY)

v ERERFHRS|ISHKIEEEMETRA)
BEAs|ISHBEAEIIRERG)

{RiAHE MBR 75(P)
I -
(BERE3ISEFE

) WHO | | BEOQ)
18.2 ! 5| FXET%EL

5| SR ETEIR R 68 & LU ERI ML -

ERERPIGEFDFE, USIFHE
BUEEE /boot BRMISDKX, T POWER R4, NMSEUE PReP DX, IAATAR
HIR BIOS WARZM/HIATURIERS, EANENRIRETEMIFENNIXEIR. &R
IOV S A L T

¥&ER5ISKEBEAN MBR FH
MR MBREBEHEXH “3F GRUB” A3, IEMSARRIRIERFIRGINEARG SR
TS, MREFERALIET, REAJERETESS.

BRAESISZF
BoiZiFeEitEIEE (AEFAER (TPM)) BY TrustedGRUB2, BXFMELE, 155
Whttps://github.com/Sirrix-AG/TrustedGRUB2 4,

FIPIE MBR AREER D €& LU I

set
EAFESIEN BIOS 51F.
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remove
iERTF UEFI 51F.

do not change
MREEE—NTEBEITHRS, XBEE&EEHIED,

AREZEIERT, YaST BRINRERESRIIEDL,

18.3.2 AEHEINF

MRENITENEZMER, EoILIEEHENS|ISIRF. tNEM MBR 5T, BEFIRFTNE
— ML GRUB 2, BIATEZFEE P ZREE SUSE Linux Enterprise Desktop, FIFREIER
2 HE X GRUB 2 NS EMFIEFAVER (GFSIE 18247 “BIOS IKEpZs 5 Linux i&& 2
BIHIBRET” )

ZE. LTEGISHNARSA
BEBRLT, WAELFENFFEHEHREN. NREHEIZMENTHENSIRINF, &R
TRES| S RIgETESIS. BIE0, WMRFIRFPHE—NEEARTE BIOS 5I1FRFFIF, H
BAIRFPEHMEEZEET MBR, RFEEELESIS.

1372 18.2 : g BHBIRF

1. THSI S ETHE R,

2. BRREHES|IZINFE,

3. MMRVIHT ZPHE, BERE—, ARBER LA RN RIS ENHIF.

4, BEHEHERRURGFTEN.

18.3.3 ECESLE

A LU 5| SINEE 7 2 UDER R REC B BR5 1 2.
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18.3.3.1 5| RMHFAZFETLEIN -~

3| SMmESEE )
2SRBAND) WESHEK @ 3ISHEEFEAL |

et (L) M
(8 2| L3I SedEReH)

EIASISM(D)
| SLES 15-5P4 -

v ERERRFRIAIIFMEEE)
v LRI BRI R RAZEA(R)

GRUB2 BB root HIC14(P) BRENERT

[— | ’

| wE) |  mHo | | BEo |

18.3 ! 5|SINEIZRFIETR

51 FIEIEF B
B ENFENE R RIRREAENA S mERENEN (LA EA) BE,

BRI RIZ(ER S
INREFRIZED, SISNMHEFRSERAEMRST (HI50 Windows) SHEM Linux 2%,

5| SR SRS
BRiEl5 | S REHS TR,

REERRIAS| 0
M “BIASIRERD” FIRPERFIFNI. FEE, 5ISWMBFFN > FSATFIRE
S|1FER REFEB o
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FEROLRIPSIFMEIERF
ER—IMMBOLRIPSISMAREFM RS BXFECERAT,
NRESISOLT o MRBALED, NER5ISHAFRBAZSITOS, XEKRER

FKA=BEEIF. B, NREEEWR GRUB 1MTRHAR, BEIMNS RN LLENE IS

Ul ERILKER, EMARAILLERS|ISIHSISRS, XEEBKGISRIEY, 1THRER

B/ENE 182671

£ GRUB 2 root BFPMIO%,

18.3.3.2 AZSELEI~

SIS MEEEE
GISREAMD) | WESRK) | SISHEERERL

BEAEES TITEHP)
EpLash:s.ilent resume=/dev/disk/by-uuid/c7abfba6-6a82-49ac-8cd1-c72686df5ba3 quiet security=apparmor crd

CPU & RESRES
B

v BfEEREG)

ERIG 5 EEQ) EEIG Q)
i grub2 BEhie - | |/boot/grub2/themes/SLE/theme.txt | 3I¥(W)...
EBITIEHES)
HE(H) AWHE(C) TRE(WO) )

18.4 . NS

AER AR LITEH
FUILMEERLERN NS, LWER/RRRSIE. FIRSERF, FF.

CPU EfR+85E
SUSE $t3 ABA1E CPU 5 B MR EMFR B I EREE R T — N Z MRS
SEHP1T8H, Eh—LESHnieaSEMaENk, BRIBEIMEREEFUTESR—MNE

I, RN IEESE T
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Bzl BRAEH CPUBSERFZNEMEMRER, BRPSTEE CPU Z4i2M KT, iRER
RESTE—ERRE LM, B IEREME,

Hzh+ 5H SMT: RUHBEETTRANREE#EER. BRER CPU B SHENSEMEMRR
B, Lk, EERRXBRAEP ZEIE (SMT), UEZHESZ CPU LIEARMNINEER T,
g BRI REmH—T EMltae, BIAERURTIIERE,

*: ZRFBEMEER. CPURREIERINEER T, BFEUAT CPUES, IthRER
I EREIS AR,

Full: PREFAERERER . BERRNZMITERNFIIERE CPU &S,

ERERER S
MFERIZIET, 5|1SHERETEELBIRETR, MARUXAFERXER. BINER
T, RA=EMLESISHRENS YR, BELBEES &0 EFoh#TIRE. T
EREH & F XSRS E R EHE XXM, BEEEENHE SHNES I3
B, AEethigE,

ERBITIENE
MREITEN BT BT EEHIN, WeBEEmHIEEE (AN COM iHH
REIBITERE, 80 info grub = http://www.gnu.org/software/grub/manual/

grub.html#Serial-terminal 2

18.4 ERBGRUB2#&%

grub2-mkconfig
ETF /etc/default/grub UK /etc/grub.d/ FHIBIZSERFHAY /boot/grub2/
grub.cfgo.

fjl 18.1 : GRUB2-MKCONFIG A%

grub2-mkconfig -o /boot/grub2/grub.cfg
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O =% BHErs

BITAHEMSER grub2-mkconfig SFECEFTENRI STDOUT HEERE
&, TS5 /boot/grub2/grub.cfg BfER grub2-script-check BILIE

EHEZ.

o EE. grub2-mkconfig T/ABE UEFI ££5|8%k

NREEANZE UEFI RE51], MENRRTEBESEE GRUB2, ErIEER

BINEFH LR Shim HEfMAERL UEFI 519K, EHITILIRMGE, BER:

# shim-install --config-file=/boot/grub2/grub.cfg

grub2-mkrescue
ARER GRUB 2 BLE GIE— A5 | SRIREEME,

fjl 18.2 : GRUB2-MKRESCUE Fi&

grub2-mkrescue -o save path/name.iso iso

grub2-script-check
KELTEXHPELIEEEIR.
{51 18.3 : GRUB2-SCRIPT-CHECK 3%

grub2-script-check /boot/grub2/grub.cfg

grub2-once
g E TRSISHEIAGI ST, BERATASISHISIR, EFEA --list 3®I,

ff] 18.4 © GRUB2-ONCE Fi

grub2-once number of the boot entry

() #2%: grub2-once %38}
A (T R P A2 AT LUK S T PR R S TR
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18.5 E%EERE

https://www.gnu.org/software/grub/ 2 LIRMtTHX GRUB2 IAEEE, FiES N grub
EEIH, FBHUERAEEEER ( ) PERXBEF" GRUB 2https://www.suse.com/
support 2, BUEREXE X4FFRIERIE o
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19 systemd SHPIERF

systemd fASRFIALERSE, SHHIZEID B 1, systemd HAKEERH, 559 (2558
BRAL#HE) HEREER. FrEEMERSE systemd HiZE5), KHENHEP—NF
HIZEDN. systemd BYLT System Vinit sFiPER, HEAEBEEXH init fid5 System Vinit
RERE,

systemd MEEM A BEIHITHRS B, KXMRTSISEE, BIb, systemd RTEH
LERENTRBRS. BIFSERALISHERHBoITIFER, MERES—XFENA
KB, systemd EZIFWIZITHIA (cgroup). BIEREBMIME RFRES. BEXEZAT,
ES N http://www.freedesktop.org/wiki/Software/systemd/ 7,

19.1 systemd Bi&

TEESIERT systemd EEHIBL.

systemd BEMATF Linux WRKNZIEEIESE, ©5 System V & LSB init A3k
B, systemd NEEINREEIE:

o FHiTikae

o FREEF N D-Bus BIERBEIARS
° REBITIFIER

o {EH Linux cgroup FRERHIE

o SIRRIBHME RFURTE

o HIFEHH SN BIIERR

o LHEFRAIRY. BT HSIRIMMRARSS EHIZEE
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19.1.1 EBxXH
BRBEXHEEEXUTHIEMNER: RS. EEF. B&. #Ha. BoEgHa. TEX
HEOIX. BshBin. MENXERARR. T systemd BHIFSENITE 2R, IGRRSR
SRR, ZREEE D —HIMBOIERRHR,
“BITXH” 2 systemd AFHR TR IMAEARIE:

o fRS3: HBEEXEERE (FIIBEITFIFRER) ; XHLL .service 45

o BiR: BFRRETHEUNERHHBIRERT =; XML target &2

e EIZF:. IPCHENREEFHINHERZFIFOEXER, ERATETEIEFNEE (W0
inetd) ; XfLL.socket £5

o B2 ATMAHMZBT (FIN, EXHEXREEITRS) ; X4 .path E2
o iHEYEE: RITHNTEISEEXRER, SRATETITIRBE, XHLL timer 4
o #Him: WEM fstab EREEBETIERM; XHU .mount &E

o BEEHA. XHRFKEEHSMEXESR; XM .automount £

o R ANEFEDTIIGERIXHERESR,; XHLL .swap &5

° i8&: sysfs/udev(7) IEEMPAFIIGERXRER; XA device &R

o SEE/ES: BXSBREE—HHENZRENEE, XL scope/.slice &

BX systemd BXHFHIFHAER, 15BN http://www.freedesktop.org/software/

systemd/man/systemd.unit.html 2

19.2 BEZFRRE

System Vinit RFAERE TR RAIERS: init A, insserv. telinit &H
fle systemd EIEMARSEIE, RAMFABARIBRSHES, RFEEBICF—FK
<! systemctl, BEfR “GGLMFHL” RNE, 5 git I zypper HHIL:

systemctl GENERAL OPTIONS SUBCOMMAND SUBCOMMAND OPTIONS

BXTEWNFM, 1580 man 1 systemctl,
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©) 177 KIFHEA Bash M
MRFEERIRE NG (MABRENEBHXH) , systemd mLRIASRFKEHL
XE9DTI88, EH --no-pager EINAI XA D THE,

systemd &3z #F bash #h2, ARAFEWMNFHRSHLILNFE, AEKE - . tHER
BETE bash NS ER, HEFEERHE bash-completion IH4E,

19.2.1 BEIEAEEITHRFFHARS

BTFEERESNFHSS5ER System Vinit EIBREWFm<SHER (start. stop &F) . R
SERMTHN—IEEWN TAR:

systemd
systemctl reload|restart|start|status|stop|... MY SERVICE(S)
System Vinit
rcMY SERVICE(S) reload|restart|start|status|stop]...
systemd AFE—REBLZNRS. TH% System Vinit BZEPMT init s, m2HiTH0
T
> sudo systemctl start MY 1ST SERVICE MY 2ND SERVICE

By H RS LFRE R AARSS, BIE1T!

> sudo systemctl list-unit-files --type=service

TRIIHET systemd # System Vinit REEMRSEEMS:
+£19.1: RBEEGS

£33 systemd &% System V init
e

Bz start start

=1k stop stop
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£55

ER: XARS, AERBRIXERS,
NREDERSS HARIETT, ERF=EE.

BRMEMERDD: NRKRS HFIETDET,
MEBshEl]l. MREBTHRSFHRITER
121%,

ERES: ILRSTEAPEHRENERT
EWREHCNNEEEX G, FRZE6: ik
Apache EFEHEBHOIEY httpd.conf EE
BEXM, EIE, HIFFMBERSEMZIFENE
o

ENRINERD:. IRZEFEHERANE
MRS, SNEBIARS. MREDTRS
HARIETT, EREBEE.
BRMIBUERRENERD: NMRZFER
EHVEHREHARS, SN, WRRSSHFIE
£ia1T, WERRRS. MREETHRSF
WITEERCE

RISFHANRBER: TIHRSIREHEX
2. systemd LR ETRIRA. AIRITX
. K&, cgroup MIRSEZENRITERESE
MY FEBRE 19697 RS ) o

fEF System V init  REVFAEERERS T

=
Fto

FEHENKSER: ETRIBETRTFE
BRZS

249

systemd &%

restart

try-restart

reload

reload-or-restart

reload-or-try-restart

status

is-active

EREESTHRETHRS

System Vinit

A A
PP

restart

try-restart

reload

n/a

n/a

status

status
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19.2.2 XAGR/ZERRS

RIS EE e S AL EIRIE YR RIERARSS. systemd EARIFIEKABARER
AR55, LEel TR ERNBEEEEKITAAI A, AR YasST sifEam< 1T Lz Tar <K
ST E R,

19.2.2.1 7T LERA/ZRARS
T&RIIHET systemd # System Vinit BFEREMZARSHNGHS:

O ==: BsEo
EH LT LEERRSHN, REF<E01RBM. EaTHE T —RRARHNHEITERR/BE
EEERN B, BEEBARSZBEIRBHE, EEHIETT systemctl start
MY SERVICE 3 rc MY SERVICE start,

®19.2: BTEANRARSNGS

5 systemd &< System V init %%
BR: systemctl enable insserv
MY SERVICE(S) MY SERVICE(S),

chkconfig -a
MY SERVICE(S)

=R systemctl disable insserv -r
MY SERVICE(S).service MY SERVICE(S) .
chkconfig -d
MY SERVICE(S)
S8 BETRURSEEESRE  systemctl is-enabled chkconfig
o MY SERVICE MY SERVICE
BEWMBER: SERRSME  systemctl reenable 7

X, Lkan<FEARSS, A MY SERVICE
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£53 systemd ¥ System Vinit %%

[FBERZRS. AIRARME
RRIAMEEFERRS.

Rk R RWRSZ  systemctl mask MY SERVICE &
&, AR AFEBEhE,
ENRZARS, BRER
BeE. IIEIRERZINEE,

BUERR. FBETMRSZ  systemctl unmask x
B, REERERERES v crayice
EA BB RERT.

19.3 RGiEoIMIBEfREE

BEIMXARGHENTIEH systemd fAFHR. MX—RKE, AIURRZAN—TEE
2, HESEHIFFEEMHARE, UNRIEREMIZFIEKRREIRE CPU MBS,

19.3.1 BiR5EB1TRAIAEEER

fEF System Vinit BY, RASISTFMIBN “BITER] o BITRINEXRFEMEIBEIAKR
EEEITHRGREMLERSATAH, BITAIIEERSH; RMBIETERIIZ 0 (KA
%) . 3 (BNNZAFER) M5 GRHERSREESRNZARERN) .

systemd FAFMBH “BirETT SIANFHES, 7Y, ENASETRIBITEES.
BirRTTRABMAEHS KITR, HFABRENIER. §li, Br local-fs.target
swap.target FAFHEHAMXHRANZILTE,

B#% graphical.target REBEMHAFRAETEERNZHF RS, FRASETHS S5 HE
Y. E#BMR (W graphical.target) @IFE—FLEMBIMEAGERZS ‘v B
1Fo systemd BIHABIMEBETENT CIEZEEXBEATNIME, MM TIRAKHREM,
TEMNIIRERTREEMN systemd B8, AXTEYIEK, 55 man 7

systemd.special.
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EER systemd BiRETT

default.target
RINS I SHEF. XHAR ‘K" Bin, MeElsasS— 184 (30
graphic.target) BIRFS5EE, A& YaST AAER (BEWE 1947
A YaST BIEARS" ) o BAENRIEENRE, BESISETAERRZSH
systemd.unit=MY TARGET.target,

emergency.target

EIER e LR RRINT. BIES I SHRTRAE A TR ER

=

E: systemd.unit=emergency.target,

graphical.target
BN ESE % AP X FHNEREEEN RS,

halt.target

mail-transfer-agent.target
B &R IEFZE R4 PR R AR B AR SS

multi-user.target
BEHEXMRYZ P R 55

reboot.target
EM5IR RS

rescue.target
BEIREXNBY R AR RS

AT 5 System Vinit BITRFNRAFRIFRS, systemd I#HTREA runlevelX.target B9
155 BIT, S5HS R X NERIEITRABX R,
MRERRHMELFHE, BERAHS: systemctl get-default
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2 19.3 : SYSTEM ViZ{T4R3I# systemd BiRETT

System ViZEfT systemd target R

el

0 runlevelO.target. halt.targ&iipaweroff.target

1. S runlevell.target. rescue.taBgBr 1=z

2 runlevel2.target. multi-  FTimiZEXMAIZASHIZ AP BT

user.target

3 runlevel3.target. multi- SEMNENZAFPER

user.target

4 runlevel4.target KEA/BFRENX

5 runlevel5.target. graphical Bt@KEER B REIESTE LA
P&z

6 runlevel6.target. reboot.taBsfESIS

O ==: systemd 228 /etc/inittab
System V init RFEHRREITRIIE /etc/inittab FEE, systemd FEALLE
B, AXUMOIEEECHWSISEMINES, 3855 19547 “SlEEENHE
7|t/_\” o

19.3.1.1 ATELBFNm
A fE A T YIS ¢ RIBEEIRETT:

£33 systemd % System Vinit &5 <

FRYFIEMR/iIE systemctl isolate MY TARGET .target telinit X
1745
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£55

systemd ¥

System V init %%

BN HNBIABLE systemctl default ¥
BITRS
FEBYATELR/iZ systemctl list-units -- who -r
1745 type=target 17
MF systemd, —REBEZNENETF. % runlevel
a2 A5 e F ARSI E B ir.
KABREINE (FERRSEESHEITUTHRS: EARSEERN TR
T4R5\ ln -sf /usr/lib/systemd/system/ T

L EEIEIRE S

MY TARGET .target /etc/systemd/system/
default.target

5| SRR N LT IEDT

id: X:initdefault:

(/etc/inittab &)

T3 IR ER

FRHRIAIEITR systemd.unit= MY TARGET .target BEITRARS o
7l

RRBHR/51T74 systemctl show -p "Requires" x

Al BRI MY TARGET .target

systemctl show -p "Wants"
MY TARGET .target

“Requires” =H|HBEMEMARBIN (WIARR
BORHRIN) , ™ “Wants” =% HRIERK
I (BRI AR

19.3.2 JFRRSEHEE

systemd RIET DT RABHIIENSGE. BRIUEEMBERSRERSHIIR (MABDH
/var/log/) o systemd EAFEREENIE, UTHETRSBHAT ZKHIEL
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19.3.2.1 EAERSHESNER

EEERAS| SEFABIIRSHNTETR, BRAGS systemctl, ZH<K5HAEE
RS, WA (BfEE) » EREBIHTRSIIFHES, 5FH systemctl status
MY SERVICE,

il 19.1 : FUHERNIRSS

# systemctl

UNIT LOAD  ACTIVE SUB JOB DESCRIPTION

[...]

iscsi.service loaded active exited Login and scanning of iSC+
kmod-static-nodes.service loaded active exited Create list of required s+
libvirtd.service loaded active running Virtualization daemon
nscd.service loaded active running Name Service Cache Daemon
chronyd.service loaded active running NTP Server Daemon
polkit.service loaded active running Authorization Manager
postfix.service loaded active running Postfix Mail Transport Ag+
rc-local.service loaded active exited /etc/init.d/boot.local Co+
rsyslog.service loaded active running System Logging Service
[...]

LOAD = Reflects whether the unit definition was properly loaded.

ACTIVE = The high-level unit activation state, i.e. generalization of SUB.

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

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

BRDFHTEEIRS, BER --failed &I,
51 19.2 : FUHLMEIBRSS

# 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
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19.3.2.2 AR EThET(E]

ATIARRGREEATE, systemd 12T systemd-analyze %%, ZaS2ERSRARN

Bl SR BB HEFRIARSS FIR, EATLAERL SVG B, UEBRERSEX FHEMARS B 6

8o

Stk &% iEEhESE]

# systemd-analyze

Startup finished in 2666ms (kernel) + 21961ms (userspace) = 24628ms

Itk AR 53 IR hETE]

# systemd-analyze blame
15.000s backup-rpmdb.service

=
S

.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

.774s plymouth-quit-wait.service
.591s firewalld.service

.137s initrd-switch-root.service
.954s ModemManager.service

.528s rsyslog.service

R R R NN N W WD & DB

.378s apparmor.service

[...]

&S5 B EhBdiEE

# systemd-analyze plot > jupiter.example.com-startup.svg
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19.3.2.3 EBERENRBNIIE

TEMNSHSIIHT ERMRERERTATE, MNEEIFMIELR, BES ISR LIEE L
T5#, LIeR systemd SIETEFIZMNIFEMEE,

systemd.log level=debug systemd.log target=kmsg
WME, systemd =HEHEEANRZIFEFX, FH dnesg EFZE AKX :

> dmesg -T | less
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19.3.3 SystemV EE4

systemd 5 SystemV ®%Z, Alt, EHAILUERIIER System Vinit &, B2, EVE—
MEMRFSSEH System Vinit BIATREEIIRS systemd EE&RA: & init HASHH su

% sudo LUEHMAF SN EohIRSSSHMARK, £ THRMIER" HiR.

M su 3 sudo EXAFEY, REBEPAM &if, 2R init lIASERZERIE, AL, init
HABHHRSEERIE, BERRLEE, HHRITUTEE:

1. SIS init IARR. FERAN .service HIRSXHHEER:

[Unit]
Description=DESCRIPTION
After=network.target

[Servicel]

User=USER

Type=forking @

PIDFile=PATH TO PID FILE@

ExecStart=PATH TO INIT SCRIPT start
ExecStop=PATH TO INIT SCRIPT stop
ExecStopPost=/usr/bin/rm -f PATH TO PID FILE@

[Install]
WantedBy=multi-user.target®

¥ UPPERCASE LETTERS 5 \MIFFEEERANEYNE,

O P& — (X init ABTFIFERIN A ER.

® multi-user.target 7E5|S# AN graphical.target BMBREEN
init WA, MRRNESISHNETEESENAEERE, BELLER
graphical.target,

2. M systemctl start [ EEFE BoITIFER,
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19.4 {EHMH YaST BIEIRS

HEARSEBHAILLET YaST RESEESRIERLI, ZIERIZIFEEN. F1E. BRMNEZRER
%, ERAULEERIRSIREUNRESREAB IR, EZ6h YaST IR, 1HEF YaST» 45>
RSB,

RSEES

FINRAWRT)

BERE X

iy T BE RS ik E

accounts-daemon Fh =179 (iIE{79) Accounts Service

after-local Fih KIEIT(B%E) [etc/init.d/after.local Compatibility

alsa-restore Fih FIE{T(EF) Save/Restore Sound Card State

alsa-state Fih FIE{T(B%) Manage Sound Card State (restore and store)

apache2 Fih FIiE{T(EF) The Apache Webserver

apparmor FHet =79 (BiBE) Load AppArmor profiles

appstream-sync-cache Foh FIE{T(BF) Synchronize AppStream metadata from repositories intc

auditd FHet  Ef7E (BEfTHR) Security Auditing Service

augenrules Fh &7 (BiBH) auditd rules generation

auth-rpcgss-module Foh FIiEfT(E23) Kernel Module supporting RPCSEC_GSS

autofs Fh FIE{T(E3) Automounts filesysterns on demand

autoyast-initscripts Fih FIE{T(B3E) Autoyast2 Init Scripts

backup-rpmdb Fh FIiEfT(E2%) Backup RPM database

backup-sysconfig Foh KicfT(B3) Backup [etc/sysconfig directory

blk-availability Foh KicfT(E3E) Availability of block devices -

4 »
Z1E©S) BEhE - TREAAD)| BRBESL)
FEIH) EVH(C) BEQ)

19.1: fRS3EER

BHEHARSGHIR
BERARSAS|ISRNER, BMNRIARSA BT FMRERZEEEN B, REBNEIREE
Rm (BoEEERRR) MZEF (UGSITEREIABHALR) -

BEIERELLRS
MERFIEE—IRS. KEFVIETEERE (&6 & GF&ED) EFEIET. BIiEEE
SR (F LE AT ELIRES
AEREESTHRIER R ELRSSEXNERS. EEXRSEENES|ISIEFTH
RS, EEERRANZARS.

EXRS BEhTH
RS EIATES | SN BB, J@EJL)(?EDEEJJO MERPIEEFE—IRS. BFIERES
EFUBRMEES I SHERM, Wik E iR e IR IR,

K

funi]

1]
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ERHREPENRSRES, BEERRB LERARBoIHELERS

EFEREER
EEEE M RSHORTER, BEMIIRPIEFZRS, AEERIE AT, BEINEE
5 systemctl -1 status MY SERVICE sy<4mpEEe4EE,

19.5 BEX systemd

UTFILBNET systemd BHEXB—LERHG,

Z&: BFLEEHNBEEXHEES
EBEEX systemd B, {ESAMMEFRABER /etc/systemd/ , Y)77fER /usr/lib/
systemd/ ., &M, BHEKREE systemd TREFBIHES,

19.5.1 HEXEBETXH

EiER systemctl edit SERVICE @SRBEENXRETXH. LH<TKBNEIA

X AREE88, HEIEE—NE /etc/systemd/system/NAME.service.d/ F8E
override.conf XHHBER. ZHSHEREZEIETIEITH systemd HIZBRIXLEE X,
HE, B LUETIEIT systemctl edit --full SERVICE $THRIAXHEMEIZFHITHR
5, MARITAZAXH. REXHER, BRERERERREHD.
TEREEHSINAERASEFF MariaDB ZaIAYETE], LA root 14517 systemctl edit --
full mariadb.service. ¥JHBINXHINTFIR:

[Unit]

Description=MySQL server
Wants=basic.target
Conflicts=mariadb.target
After=basic.target network.target

[Install]

WantedBy=multi-user.target
Alias=mysql.service
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[Servicel

Restart=on-abort

Type=notify
ExecStartPre=/usr/lib/mysql/mysql-systemd-helper install
ExecStartPre=/usr/lib/mysql/mysql-systemd-helper upgrade
ExecStart=/usr/lib/mysql/mysql-systemd-helper start

# Configures the time to wait for start-up/stop
TimeoutSec=300

# Prevent writes to /usr, /boot, and /etc
ProtectSystem=full

# Prevent accessing /home, /root and /run/user
ProtectHome=true

UMask=007

JAEE TimeoutSec EHREEN. ERATEN, 1FLU root 71517 systemctl daemon-

reload.

BXHFAGEE, FSE0ERA man 1 systemctl sS<EAANFMIL

19.5.2 GIEFEAINXH

EXMEEXFHITHREN, BEERMBMEAIXH. FRIEAIXYE, BEERERES
B4R, ey BEIXGNEE,

40, BEXRAITF /usr/lib/systemd/system/FOOBAR.SERVICE H FOOBAR RRSSHYER
ME, BRUTSBIRE:

1. 8IERA /etc/systemd/system/FOOBAR.service.d/ B F.
AR .d BR. BRI RNESERBAXHEHIRS BRI,

2. ®iZB R, B your modification.conf Xf5.
AR HHNEE BB ERRERAE—1T.

3. BERREFE XM
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Q EE: BRBIPR
RERIBARNXES SUSE BRI EZ B HIZ R, BINEFMEBARXEZEIN
E— PR —MERN&: 5190, 80-override.conf,

UTEREAMRETEE:

0-19, A systemd _EifsFneE

20-25, 7 SUSE B®H systemd Tl

26-29, 79 SUSE #H4E (systemd BRI Fig

50, JfEA systemctl set-property SIEAENXETNE

BERAATUSEENRAE, LR SUSE BEMEABARXGEFASBEZ LB CE
AR X
BT LUER systemctl cat $UNIT 3RFIWHHRIGHILESI HE EM N\ B TE S,

19.5.3 ¥ xinetd fRSEZ4%#A systemd

M SUSE Linux Enterprise Desktop 15 hfrZAsF48, KFRT xinetd ERiZeHg, ATIHLARINMENG
WEMNBENX xinetd IRSZXHIIRA systemd ERF,

FWFEFD xinetd PREXHE, EEVEFH D systemd BX: EIEFXH (*.socket)
FIXBXPIIRS XM (*.service ), EEFXHEF systemd ESIEBNEET, REXMHS
IF systemd BN EIHITXHE

LUITFEM xinetd BRSZ>X41:

# cat /etc/xinetd.d/example
service example
{
socket type = stream
protocol = tcp
port = 10085
wait = no

user = user
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group = users
groups = yes
server = /usr/libexec/example/exampled
server_args = -auth=bsdtcp exampledump
disable = no

}
BRERIRA systemd , FETEARMECENH:

# cat /usr/lib/systemd/system/example.socket
[Socket]

ListenStream=0.0.0.0:10085

Accept=false

[Install]
WantedBy=sockets.target

# cat /usr/lib/systemd/system/example.service
[Unit]
Description=example

[Servicel

ExecStart=/usr/libexec/example/exampled -auth=bsdtcp exampledump
User=user

Group=users

StandardInput=socket

BX systemd B9 “EiEF" M “BRE” XHEDTETIER, 1ES M systemd.socket #

systemd.service 0T (man 5 systemd.socket. man 5 systemd.service) .

19.5.4 CIEBEEXBF

System V init SUSE &4t ERFERIZITAR 4, UEAFEERCIEE SHEBETTRAIE
&, systemd AFZEIZEEHRENBEX BIr. BINEMRA graphical.target Fill
BB irHik.

1. BEEEXH /usr/lib/systemd/system/graphical.target E%l%E| /etc/
systemd/system/MY TARGET.target, HiRIEFEEFEIZXMH.
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2. I—2PHEHNEEXHEREEFILE ( “BEiE” ) KHDL R
TERSFEN ( “RH ) KHI, FEIEBER /etc/systemd/
system/MY TARGET.target.wants,

3. WEPNEEMRS, 1M /usr/lib/systemd/system $£% /etc/systemd/
system/MY TARGET.target.wants FIRTSHEE,

4. KBYFETfE, EWER systemd ECELEFBIRATA:

> sudo systemctl daemon-reload

19.6 ERAE

UTNTNBTESREAAEERNERTTE, BXESHRD systemd X, iEEZE Lennart
Pottering IBEMEH T EIERAM systemd #HXHRY, WILA http://Opointer.de/blog/

projects 7,

19.6.1 FEIGRER

systemd IFEHFRERNER. SEMTBRHBE—RAMAFHE

B, tmpfiles.d (ARERIGEIXH) EM /etc/tmpfiles.d/*.conf. /run/
tmpfiles.d/*.conf # /usr/lib/tmpfiles.d/*.conf XHHZEERE, /
etc/tmpfiles.d/*.conf FHNEEREBESHMAEMNERPIEXEE (/usr/lib/
tmpfiles.d/*.conf BRHERATHERREEXHNMAE) .

RERANENRE—T, ZITESRESKE. (&) B, FEil. HRMSHFE,
BARURT8(E. UTRBIRBUESERE X11 BiE X!

Type Path Mode UID GID Age Argument
r /tmp/ . X[0-9]*-Tock

FEFREY tmpfile THEI AR :

> sudo systemctl status systemd-tmpfiles-clean.timer
systemd-tmpfiles-clean.timer - Daily Cleanup of Temporary Directories
Loaded: loaded (/usr/lib/systemd/system/systemd-tmpfiles-clean.timer; static)

264 SRAE SLED 15 SP4


http://0pointer.de/blog/projects
http://0pointer.de/blog/projects

Active: active (waiting) since Tue 2018-04-09 15:30:36 CEST; 1 weeks 6 days ago
Docs: man:tmpfiles.d(5)
man:systemd-tmpfiles(8)

Apr 09 15:30:36 jupiter systemd[1]: Starting Daily Cleanup of Temporary
Directories.
Apr 09 15:30:36 jupiter systemd[1l]: Started Daily Cleanup of Temporary

Directories.

BEXAEBIGNXHRIFMAES, FS0 man 5 tmpfiles.d,

19.6.2 RZHE

19697 RS NANAEELAERSWESTES. EETRNBETESEHRX
RFIRSEE. EEaLUAEfEN systemd EAWZEAE, BIFMEN “BE” . £A
journalctl LA ERTENAETES, NERENIFAR, BXENNREIEENENRREL
MILAVIEDT, 3E5% man 1 journalctl,

19.6.3 [RE&

EaIAfER isolate FMm<$F systemd BHIKSREFEIHEEREF, HEHEEREREZ
RS LWIHEEENIXRSHEEX BFFNIEEEH, AAEILERENERIENXIRE. 1RER
NEHFEFPATH, E5|SIEEMER. RERZFFSBALL . snapshot &R,

BUERIRER

> sudo systemctl snapshot MY SNAPSHOT.snapshot

TRIBRIRER

> sudo systemctl delete MY SNAPSHOT.snapshot

ERRR

> sudo systemctl show MY SNAPSHOT.snapshot
HEEIRER

> sudo systemctl isolate MY SNAPSHOT.snapshot
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19.6.4 EHNIZIRR

BI A systemd LUK /etc/modules-load.d FHEEES Y, AITES|ISETBEhEHMA
WZAER, ZXHFRZEE A MODULE .conf HEEUTHR:

# load module MODULE at boot time
MODULE

MEENTRUBERET BTFEHAZIERNEEE XY, ZXHRFLRES /usr/lib/modules -
load.d. MREFERIMEAZHNEEEXH, BT ER /etc/modules-load.d FHYARMED
B M

BXEZEE, 580 modules-load.d(5) FME,

19.6.5 EHARSZAHITIRME

£/ System Vinit BY, FETEEHIRS ZaHITENRIELNE /etc/init.d/
before.local H3EE, systemd FAEXZFIEIE, WREEEEF[EIRS ZAIRITIRE,
BRITUTSE:

RHFRIZIEIR
£ /etc/modules-load.d BRPEIE—1 drop-in X (BXiE%, IS man
modules-load.d)

SIEXHHER. BIEER. BEXFEN
£ /etc/tmpfiles.d HEIE— drop-in X& (BXi&%, 1520 man

tmpfiles.d)

Hith{ESs
ET TERRIRCIZ— M RFMRS XM, 90 /etc/systemd/system/

before.service:

[Unit]

Before=NAME OF THE SERVICE YOU WANT THIS SERVICE TO BE STARTED BEFORE
[Service]

Type=oneshot

RemainAfterExit=true
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ExecStart=YOUR COMMAND

# beware, executable is run directly, not through a shell, check the man
pages

# systemd.service and systemd.unit for full syntax

[Install]

# target in which to start the service

WantedBy=multi-user.target

#WantedBy=graphical.target

BIERS XM E, MzfTUTH< (UL root 513)

> sudo systemctl daemon-reload
> sudo systemctl enable before

BRIEMIRS X4E, HHREIEIT:

> sudo systemctl daemon-reload

19.6.6 ANIIEHIZ (cgroup)

124 System Vinit R4 £, HALSZEBARMGENHEZIERAERENRS. —LRS
(730 Apache) SEMAZE=/A#TZ (90 CGI 2 Java #18) , XLEHEAGNIERE

iz, XEERRIEREEFIEEREYE, EELTEME. B, RBSAUBEFRIEELL, X

D FRSMFEFIETIRE.

systemd @ELEFENMREHANEBCH cgroup F1, FRRTXNEE, cgroups @—IAZIN

B8, ATFRHENEFREFEERSIDBAHALANAR, systemd RIBE cgroup BIARS A

Mian &% cgroup. ENIEFGERER YT “BF” €8 cgroup, XIEET—MITZERNA

N, ANEIARS BRRIRICIZARS EBVFR B #H1E,

EHHBETENRSHFEHTE, BEASS systemd-cgls . EREFM TR (BEMERE)

519.3 : FILEFENRSHIFAFHIZ

# systemd-cgls --no-pager

1 /usr/lib/systemd/systemd --switched-root --system --deserialize 20
Fuser.slice

| L-user-1000.slice

|  |-session-102.scope
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12426 gdm-session-worker [pam/gdm-password]

I

| | 15831 gdm-session-worker [pam/gdm-password]
| | 15839 gdm-session-worker [pam/gdm-password]
I

15858 /usr/lib/gnome-terminal-server

Lsystem.slice
-systemd-hostnamed.service
| L-17616 /usr/lib/systemd/systemd-hostnamed
-cron.service
| L-1689 /usr/sbin/cron -n
Fpostfix.service
| 1676 /usr/lib/postfix/master -w
| - 1679 gmgr -1 -t fifo -u
| 15590 pickup -1 -t fifo -u
-sshd.service
| L1436 /usr/sbin/sshd -D

BX cgroups NEZER, BEN (RADAIEERE) , £ 98 “Wizizhld” .

19.6.7 AURS (REES)

WEE 19.6.6 71 “WIZIEEIZE (cgroup)” HERIAR, 7 System Vinit R%H, HASEEREBIEE
MHIZEREHERRS . XSHALRSAEMME FHEZSREM, HREZLNFHER—
BRFHEERS.

systemd IS REE MNRSREEE cgroup F1, MIMATLABRHIRSI— MRS BIFRE Fif
2, EALEEES AXEXEHEZEPNE— MR, EolFEA systemctl kill AARS
RiXES, BXAAESHYIR, iE83E man 7 signals,

FBRSE %&i%X SIGTERM
SIGTERM B RIZHHRINES.

> sudo systemctl kill MY SERVICE
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FBRS &i%X SIGNAL
BIfERA -s EWIEENIZKIEMES,

> sudo systemctl kill -s SIGNAL MY SERVICE

REHIZ
BINMBRT, kill sSs9XM@FERE cgroup BY Frg HIZRIXES. TR RIEEE R
73 control 8¢ main #i2, F—MEMAIATFEIRIX SIGHUP 2RSS EfMREE
FEERIER:

> sudo systemctl kill -s SIGHUP --kill-who=main MY SERVICE

19.6.8 HB>X D-Bus IRZEE 1A

D-Bus fRZE 2 systemd BFIHS1EN pid 1 B1THY systemd EIE 2 B TEIAREE R
%, B dbus BMRIUMTIFER, BEWR init EMZBEMAERES
FEEBITHRFAPLUERERT dbus WEREMTFERALIEHERSD pid 1. HIRIEG T
systemd EFIH5SARS2IEIEVEIR, HEKES systemd HEEAR T Ao

Eitt, FRNBAZRFRIESERE) dbus .

B3 dbus H5 dbus EXMNRHEFEESISES. IRTHERTHEESIT, BIET
sudo zypper ps -s. MR dbus EREMIIRSZH, WRBAEEEESISES.

BicE, BEMEEEREENBIFRESISHHAE, dbus MEEH.

19.6.9 1EIRARSS

BINMERT, systemd BWREIHASKIFH, NRIRSBEIETI, WARSF=EEARHL. MRR
SRIEN, NEEREENEIZES, 72, systemctl status BT IHEIXRSHELD
FHRERNERR,

systemd ffF&TEHEHWATIERNE ( “‘BE" ) RKiERRAFHER. XALE—HERRS

HESKEHEE, status SHIMEARS tail B, LAIURARENERERBEHE
B, B— 1 aERAMIELIR,

269 BX D-Bus IREMEEHAA SLED 15 SP4



ERRSBRIRKEERS
FYURSBoKMAY, A systemctl status MY SERVICE RIZKSIFARIEEIRH
B

# systemctl start apache2
Job failed. See system journal and 'systemctl status' for details.
# systemctl status apache2
Loaded: loaded (/usr/lib/systemd/system/apache2.service; disabled)
Active: failed (Result: exit-code) since Mon, 04 Apr 2018 16:52:26
+0200; 29s ago
Process: 3088 ExecStart=/usr/sbin/start apache2 -D SYSTEMD -k start
(code=exited, status=1/FAILURE)
CGroup: name=systemd:/system/apache2.service

Apr 04 16:52:26 gl44 start apache2[3088]: httpd2-prefork: Syntax error on
line
205 of /etc/apache2/httpd.conf: Syntax error on li...alHost>
ErEiE N £RSER
status FaLHRMAMTARETRIRSAHNERRE 10 5ER. ERENEETRIHEEHR
B, EFER --lines=N 8

> sudo systemctl status chronyd

> sudo systemctl --1lines=20 status chronyd

LR 2 RARSS HE
ERTIRSHEEN “KRR” , EEA --follow i&W, MRS5S tail -f MBM:

> sudo systemctl --follow status chronyd

HE BB
- -output=ig SHANLEELIRS ERREEN. REBNAARIEE!

short
iR, ETREEEER, UNBREEEENIE,

verbose

FrEFERBEE R,
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cat
rEEl, AN,

19.7 systemd iHEI28E T

5 cron £, systemd itBIZREITIRM T —F7E Linux EZHEILRINE), =R systemd
A2 TTIAIRS cron #8[E, BEHEEIR S,

o fERITETER R ITRHBIE L PT LUK ELM systemd ARSS.

o ISR BT A EN systemd fRS, FEULATLUER systemctl HITEIE,
o JTESERPI LU SERYITAYER, WAl AR R E TSR,

o BEIRTTEWICRE] systemd AEH, FHES THRMNER,

systemd itEYE8EEITIEE . timer XHH BRAINR,

19.7.1 systemd j+AT2§EHY
T 28 8 7T A LA AR SR A AN SE Y 3+ B 28,

° 5 cron {EAZRMA, SERITASERZIRIER A EHAAR, SCAYITET2SERIEI
OnCalendar #H1TEN,

o BEITITREMNEMIEIE R FRETiEEEEiA, EERURRSASISHALETT
BUEEM, BJLMNENARETFEX BIATATEE, 83 0nBootSec. OnUnitActiveSec
#0 OnTypeSec, HiFITHIIEERBKAN, BRESISEHERESE,

19.7.2 systemd iBY2SFIARSZB BT

FMTE SRR TN INE— P EMTHINNE systemd BxXH, LEiR, FH
Ltimer XHBCEHEEMNNE (service X, FEHITI2EES, .service XHAREFE
[Install] &4, AARSEHITEIISRERE,
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19.7.3 Ef&RfFl

NTERE systemd IHEIBREITAIRAIR, FANNKET —M% foo.sh JMTRIZAYIHEY
o

E—F ZREATIERINTHIZAR systemd BRSHEIT. Ak, BITH— DI A H#HIT
YRiE, HAMUATRS BTEX:

[Unit]
Description="Foo shell script"

[Service]
ExecStart=/usr/local/bin/foo.sh

XX LLRR foo.service RIFEIER /etc/systemd/system/ H,
BETER, fFTA—MNXAXG#HITHE, FRMUTITEIRENX:

[Unit]
Description="Run foo shell script"

[Timer]
OnBootSec=5min
OnUnitActiveSec=24h

Unit=foo.service

[Installl
WantedBy=multi-user.target

FRRGIPR [Timer] EBOEE 7T EMARIARSS (foo.service ) LUK &ZESE, £
BiFR, &I OnBootSec BE T —MERAS IS B AN MM LIRS HEEITEIZE, Mk
OnUnitActiveSec SERSWEIER 24 Nt LRS (BNItEISEERMAE—RIRS) -
&G, %W WantedBy 1EERMTERFLAZIZ AR BN BT 2.

A RIS ERIAITAI2E, MEEAEN OnCalendar IEESLAYITAYE8, THEAYSEATITASES
EXMEH— 12:00 748, SRMA—RHEXRS £T.

[Timer]
OnCalendar=weekly
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Persistent=true

%I Persistent=true RAINRITERES T E—REchEtiEl (Fla0, HFRZEXA) , W
ST SR RUE S I AN AR R ARSS .

I OnCalendar B8] LA FER L TRIURE Xt & RSB E KB EBFMBYE] . DayOfWeek
Year-Month-Day Hour:Minute:Second., THMNTRHISESXRE L5 At LRSS :

OnCalendar=*-*-* 5:00:00

TR LMERESIEERME, FRESTIHATRNE. £RH .. SRIMMERRR— 1 ES
HSEE. TENTHISESTANERA T 6 ~itLMRS:

OnCalendar=Fri *-*-1..7 18:00:00
BEAREEMARS, ERIUIEEZ D OnCalendar In:

OnCalendar=Mon..Fri 10:00
OnCalendar=Sat,Sun 22:00

£ EERRFR, SETEERESF 10 RAAEAREELE 10 Rt LRSS,

IR R B TS, ERRMR foo.timer BEHRTEER) /etc/systemd/system/ B
FH. EREMBIBNETXHREIER, HETUTHES:

> sudo systemd-analyze verify /etc/systemd/system/foo.*

MR LREREEEGEL, MRIRXGETNED T 5%,
EEnhitEtes, BEFEA®S sudo systemctl start foo.timer ., E7E3| S8 BEAITH

28, 15517 % sudo systemctl enable foo.timer,

19.7.4 &2 systemd itHI28

HFitETas#l A EM systemd BEro, FELERTLUFER systemctl KEREN], &r] LU
F systemctl start Bnhithdgs, EMH systemctl enable EMAITAIEE, KILEH, R
bz ok, EEETLAERSS systemctl list-timers 5 HFFEERNITATEE, EFIHEEIE
JESHITBY S EARFT A ITAYES, 1BIE1TanS systemctl list-timers --all,
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19.8 EZEE

BX systemd HUFAHER, BSELUTEIEIR:

ER
http://www.freedesktop.org/wiki/Software/systemd &

HREEGM systemd
Lennart Pottering & systemd BfEEZ—, MEE 7T —RIIBENE (EXENREHR

13%) o ©fi1a1E http://Opointer.de/blog/projects 2 #2,
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20
21
22
23
24
25
26
27
28
29
30

31

R4t

64 I RZIFIRARY 32 (UM 64 (U FAERF

journalctl: &if systemd HE 278

update-alternatives: BEEHSMXENS

BEARMLEENIR 295

FTENHIRAE 356

B AP & 370

58 FUSE iAlRIXX R4 388
ZEZIAZRE 390

BEERIZER 397

fEM udev #HITEIBAZIEEIE 401
SRR IRE 413

&M NetworkManager 425

Mhizs 287



20 64 URFIAZARY 32 UM 64 LN AERF

SUSE® Linux Enterprise Desktop AIFBF 64 fiiF 5. AEAEHKFGRE 32 (N BEFBEEE

64 IR 55, ANEREMRT GNME7E 64 {iI SUSE Linux Enterprise Desktop & ESLH 32 s
¥

FAF 64 {ii*F& AMD64 F Intel 64 B9 SUSE Linux Enterprise Desktop B]iLIREHY 32 i FATE
FF “TEGIMCE” BNEI7E 64 (MR HIETT, XMZIFRKE S 0] IS EREER 32 (i

RiER, MEAFFRXNAY 64 fiimOr Ao

Q ix=: F#HmE 32 UNARF
SUSE Linux Enterprise Desktop R Z#F#4w1¥ 32 (I AR, BRI 32 il Z#HEIX 4R
HIZTTE 2

20.1 BITHYSZHF

O ==: FRNARFIRAZEHHR
MNRENTNARFEREAT 32 (UM 64 iR, ERXMMRAAIGEESEHIIE
o EXMBERT, BREEREM—MRAE, LOBEETENIEITIEIR,
LERRMBI—MFISME PAM  (RIHENZR3EIERR) o SUSE Linux Enterprise Desktop £
SMIIBIRRPER PAM YRR NN ARRR ZENFER. ERRNETT 32 1N AR
R 64 (IRIERSE L, TEIRARRE 32 i 64 {iI PAM hixZs,

SN AERHEE—RYINETREBERHNIT. FIHNE, XLEEER 32 {iIf] 64 {LARASHYZ R
EAERR, HIAUET S —MAEXRENTMUK ST

NT 5 32 IIRARIFRE, 64 (UM 32 (IR EFER—(IE, 1F 32 {iIfl 64 (LIfiR

1, libc.so.6 B9 32 fihika~&fF /1ib/libc.so0.6 T

FiE 64 (U EMMRXHEBATFE A 1ib6d WERP, MUEBFELIE /1ib M /usr/lib
T 64 I RXHEFIMEMTF /1ib64 1 /usr/1ib64 T, XEMKE /lib f /usr/lib T
Bi#EF 32 (UENTIE, LR MRARSHEZEH AT UFRFARLE,
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MR /1lib T 32 I FEFMEIERARSFRANTR, WRSBHXEFER, UARERFTE
LSB (Linux f7/&RE) 1 FHS (XHRZBRRITE) o

20.2 ARRE

I&FF AMD 64/Intel 64 #Y 64 (I NIZIRM T 64 (iIF0 32 (IR ABl (R FETER

M) o FESXMNA 32 {URTZRY ABI #8E. XEKE, 32 (il 64 UNAIZFS 64 {UNIZAY
B 2R,

X 64 AR 32 U RLIERGTEAXIFRAREFEANELE AP, XEURTF&. Alt, &
A Lspel ZEM—ENARFHITHRIF

64 NINZRBEEH 64 MIARIER, DAL 1N 64 (IRIZIRIE 64 (IIER, TER 32 AR
R5 64 (IR FEECER,

O =7 REEERER
HENVRAEFREERIMBINIZOERFIRR, NREVET 64 (URRIMEPRER 32 (I
BiErr, BSNAEFMERA A SUSE BXR, Hafk 64 AIRZASHIRZ AT SEHER UK 32
(I4RIFRRZASBI A% API & B FItAER,
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21 journalctl: Z&Eiffsystemd BE

systemd EEECECHNATIEREZS, MEHTS. ATFAERASHEAEIEANEE, HLARE
BITETF syslog BIARE,

HEXERZE systemd EENAAKRS, €87 systemd-journald.service, EXIRIE
MRZ. AF#E. fRERANRARSEIRBEINBESTIERER, £IPEMHKNERESIBS,
#L}\lttﬁ_t%uyﬁﬂjﬁ%ﬁElu\lﬂi?&?ﬁo SyS'temd ]Our'nald HEQEk'LAL:.FF'ﬁmXuo

> 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 FHEFIRAKA

FINBERT, BETE /run/log/journal/ HiEEFERAEEIE, BF /run/ BREEBZKRE

%, FAlt, FESISNEEXAEHRE, EXAFREREEIE, /var/log/journal/ BR&
MIZIE B A B EHMFIENRFINIR, fE systemd-journald BRSZEEBEZE IR, systemd 3§
NECIRZER, NRERITUTERE, ERSIRIIKABETIER:

1. Il root B19FTF /etc/systemd/journald.conf #1T4R4E,

# vi /etc/systemd/journald.conf

2. ¥EE Storage= RYTHURER, HBEENRN
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[Journall]
Storage=persistent
#Compress=yes

[...]

3. REFEXMY, ARERL systemd-journald:

# systemctl restart systemd-journald

21.2 journalctl: EAF*X

ETNET LA ARILE journalctl FIATTHNEWERIED, journalctl FHmR
man 1 journalctl FNETFRAEHX,

() B7: SEHERTXHERES

BEETRSRETRITXMHAEXNAEATHES, BEERIRITXHNTEREZ:

> sudo journalctl /usr/lib/systemd/systemd

-f
NERRENBEEER, 55, EEHNEEIURINE HENSYE XL,
SIHEHFEIBERE, UWEERSMAERRIND,

-r
UEIFRFIEEEES, L&Y EREIHE.

-k
NETRRIZEE, XENTFERILAE TRANSPORT=kernel (BRI 21337 “RiEF
EOdiE” ) .

-u

NETRIEE systemd BETHER, XEXRFFERICE SYSTEMD UNIT=UNIT (BR
21337 “RIEFEIIE ) .
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> sudo journalctl -u apache2

[...]

Jun 03 10:07:11 pinkiepie systemd[1]: Starting The Apache Webserver...
Jun 03 10:07:12 pinkiepie systemd[1]: Started The Apache Webserver.

21.3 i\__/IL;\ IL;\EHIJH:II

MNRARLESEMRAXIEE journalctl, EEEREENENAS, RIBNITGIEREIHE. &
B FRAFRE BV R N F BT R i o

21.3.1 RIESISHmSTIE
journalctl FILURIBFIENRAS I SHIRER. BIIHFBERALIS, BEB1T

> sudo journalctl --list-boots

-1 097ed2cd99124a2391d2cffablb566f0 Mon 2014-05-26 08:36:56 EDT-Fri 2014-05-30
05:33:44 EDT

0 156019a44a774a0bb0148a92df4af8lb Fri 2014-05-30 05:34:09 EDT-Fri 2014-05-30
06:15:01 EDT

—H5H5ISmE: 0 RRFFISIT, -1 XRLE—R5IF, -2 RRBLE—RXR5IT, LU
o, £VES5I] ID EEEES|ISHIPRHIR B,
BRYEISPHREHE:

> sudo journalctl -b

NMREETERBF—5ISHNETESR, BIM—NMeEsE. TENRGEEEE—3FEE
ISH

> sudo journalctl -b -1

S—M7EERIRIES IR IDFIHEISHER. EEMIER, E6EA _BOOT_ID F&:

> sudo journalctl BOOT ID=156019a44a774a0bb0148a92df4af81b
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21.3.2 RIEES[E]EIFRE IR

fEonLEid s EFT 46 BHAF/ AR B AARIT IS journalcetl MKt . BEAFERISRAIEM

F “2014-06-30 9:17:16” BIER. MRHRIEIES, WSBRZEHFR. NREBER, W
A 4007 . WIREEBHEES, WRKBIGHEE, BHAIURRBHRFRR, MEEEXHE
F “yesterday” . “today” @ “tomorrow” ., EfIRTHEFI—K. HHFELHHE KN
FRo NRIEE “now” , MFRTHFIIE, EBERILIEE - F + NFILRINEXIETE, 535!
R SR E] Z B s Z FE R4S RE B I,

RETMIEFRERNFES, FHEEEREL:

> sudo journalctl --since "now" -f
ERMEERFRE 3:20AM FAEER:

> sudo journalctl --since "today" --until "3:20"

21.3.3 RIEFERTIE

TS ENFESERASREH, ELERNFEGEZE FIELD NAME=MATCHED VALUE,
5140 SYSTEMD UNIT=httpd.service., ERIUEENEBPIEESNLEEEY, FE—F
TIEmHER, BXRINFERNYIR, S man 7 systemd.journal-fields,

ETEEHE ID ERAVER:

> sudo journalctl PID=1039

ETEBTHRERF IDEUES:

# journalctl UID=1000

ETRREAZHEFXETHE (5 dmesg BYERLERER) !
> sudo journalctl TRANSPORT=kernel
BRRERSHIERHEEIRBLHRER

> sudo journalctl TRANSPORT=stdout
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XETIEERSERRTER

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service

NREE TN ARENFER, WXERENSHENRATLERB:

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service PID=1488

MRMIEEFRGSIBTHENFE, NERSATREAFER—NMNLERFREDI:

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service SYSTEMD UNIT=dbus.service

EAILUER “+" DR RENASH—TERE “OR” o UTRAKETRREHZID A
1480 B9 Avahi IRS5#HIERIFREHE, LUNKHE D-Bus BRSHIFTEHE !

> sudo journalctl SYSTEMD UNIT=avahi-daemon.service PID=1480 +
_SYSTEMD UNIT=dbus.service

21.4 AT systemd FHIZ

ATNRBNB—NERNRA, BRIt EEE apache2 BapfiE] systemd HRERIE

1. Zi{/E5h apache2 fRS:

# systemctl start apache2
Job for apache2.service failed. See 'systemctl status apache2' and
'journalctl -xn' for details.

2. HATREBZRS VRS

> 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 \
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283

3.

-k graceful-stop (code=exited, status=1/FAILURE)

SHEEIZAHIZ ID /9 11026,

SR5#T2 1D 11026 FBXE0EMEE

> sudo journalctl -o verbose PID=11026

[...]

MESSAGE=AH00526: Syntax error on line 6 of /etc/apache2/default-
server.conf:

loaal

MESSAGE=Invalid command 'DocumenttRoot', perhaps misspelled or defined by a

module

[...]

ARVIBEIRES:

> sudo systemctl start apache2 && systemctl status apache2

apache2.service - The Apache Webserver

Loaded:
Active:

Process:

Main PID:
Status:
CGroup:

4, {88 /etc/apache2/default-server.conf FHHEEIR, B5hapache2 RS,

loaded (/usr/lib/systemd/system/apache2.service; disabled)
active (running) since Tue 2014-06-03 11:26:24 CEST; 4ms ago
11026 ExecStop=/usr/sbin/start apache2 -D SYSTEMD -DFOREGROUND
-k graceful-stop (code=exited, status=1/FAILURE)

11263 (httpd2-prefork)
"Processing requests..."
/system.slice/apache2.service
11263 /usr/sbin/httpd2-prefork
11280 /usr/sbin/httpd2-prefork
11281 /usr/sbin/httpd2-prefork
11282 /usr/sbin/httpd2-prefork

11283 /usr/sbin/httpd2-prefork

L-11285 /usr/sbin/httpd2-prefork

-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

-f /etc/apache2/httpd.

-f /etc/apache2/httpd

-f /etc/apache2/httpd.

JAE systemd &1z

conf -D

conf -D

conf -D

conf -D

.conf -D

conf -D
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21.5 Journald it &

BF &R /etc/systemd/journald. conf BIIA%EE systemd-journald fRSZEI1TH. TR
NRTERIEINZE, EXTENXHEER, 523 man 5 journald.conf, EEE,
EFEREN, FEFRUTHSERAE

> sudo systemctl restart systemd-journald

21.5.1 EXHEK/IRE!

MR EHEBBEFREIKAME BRE 2117 “GHEEAKA ) , XERERZSHE
/var/log/journal FREXHRFAZTIEIR 10%,. g0, WR /var/log/journal fiF—

N30GB /var IR XH, NHERZSHAH 3GBHEETE, EFXILRT, BFEHN (FEUCH
E8) SystemMaxUse jEI:

SystemMaxUse=50M

2152 FHHEEEEF /dev/ttyX

EO L AE R ATILmSE, WEEEENKIRERRE (Fld0 /dev/ttyl2) ETHEMBEXMNR
FEHE. LT journald SEIE KA

ForwardToConsole=yes
TTYPath=/dev/ttyl2

21.5.3 RKATEAFRFEAETIAE
Journald S5ELMALEHESEMITE (B0 rsyslog) FAEHES. BHRERFHEEUTRME:
* B%&Z rsyslog,

> sudo rpm -q rsyslog
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rsyslog-7.4.8-2.16.x86 64

* BEH rsyslog fR%3.

> sudo systemctl is-enabled rsyslog
enabled

* B7f /etc/systemd/journald.conf BB AE syslog i%E-

ForwardToSyslog=yes

21.6 fEM YaST idjE systemd HE

i€ systemd BHEMREIESE (BELIE journalctl i87%) 2 YaST HEREIR, FH sudo
zypper in yast2-journal LEZERG, 1B7E YaST FukiFE 745 > Systemd HiE B
IR, HAIEHSITHHEAN sudo yast2 journal REINZIEIR,

HEM

ERASUTXENH [gnome
-7tF 68 2104:50:15 #1 6 8 22 04:50:15
- FMIIS

Bia] 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: DRIZ: 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 ==
6H 22 04:18:10 gnome-shell[2831 Running GNOME Shell (using mutter 41.4) as a X11 window and compositin
6H 22 04:18:11 gnome-shell[2831 ATK Bridge is disabled but a1ly 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,
6H 22 04:18:14 gnome-shell[2831 xkbregistry: ERROR: Element configltem content does not follow the DTD,
6H 22 04:18:14 gnome-shell[2831 xkbregistry: ERROR: Element configltem content does not follow the DTD, |~
L) 3

TETRE. | T | RH@

[ 21.1 . YAST SYSTEMD B
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RRBERFETAED, ERTNERIEFEITUERES/HEFTIID, XEMUFER
grep. EXAAMBYIE. S, XHHMALIIED, BREEDDIEE, ARIKERNAYE
Tl

21.7 £ GNOME FEEFHE

EaJLIER GNOME HEREERE, IMNAREFXEERHTE. EEERAHTERE, FE
LA root E193iz1TE, HIENfEA xdg-su gnome-logs ., 1% Alt - F2 BIR[HIITIHLE S,
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22 update-alternatives: EEm<SHXERN
Z N2

ARG LEESRER—NIENSZ A, ATILEBRRAER, UkE—ERE
MERZ M FRNME, FRETARSRME T U—ErHE N EE I ERARIEE.

22.1 5

£ SUSE Linux Enterprise Desktop £, BLEFHITHEHERHEMNES. Hla0, WR
R LBERET Java l.7, H&LET Java 1.8, NESM RPM B HIEREIEMASHIZA
(update-alternatives), FXMARRIARSRAREA 1.8: hd#EE, MELAMES. R
i, BERAUBEMZIRIALE, HEBEREMIEmkRE 1.7,

AEEAT TFIARRE:
Ri&
EEBR

ZABY /var/lib/rpm/alternatives B#, EFRESEXEHEMYAPRSHEE,

gyl
XHRGHREMIEXHNZT, AEREENASETERRNIAIR,

FELER
BETESHHENIRIA /etc/alternatives BF.

BARM
ZBM (BIE0 /usr/bin/edit) SRABIEFEMARFERIIZ P XHERH—1

HERAH
—AEXIT SR, AIEA— AT,

F
HEHRAP A THENMAECE AT E iR,
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MEsEZ
HHERA PR T ERITHI

IS 5EE (symlink)
TER—XHRARENB I XGHNSRIX M4, FENMAAKEREENERPNTSHE
BE— I XHNEMRAEZ BT,
EERAFET update-alternatives fiEEIED B RPN S HEE,

BFET ARG update-alternatives ss P HEEIE. AR 4HPHNERE XN SHHER
ER. BARERSHEEE M, BeltErIliEm JAR FiEb. FMOIREMS M
AERRROIERT LM FMDT, BE(MEERTHEMIAHRE,

EETASEREET B RAKINEIE R AT RN ERIMAHEE, REESEETHRAF RN,
MEFMNEETANERS. SEFMRGENEETEARINERR T ENRARMIRE
BRI —MRMS, RARENRGEMERBRE. FEMALA UERMRIL T IE:

o BEER: HEIERIT, FENARHERAPHNEZEDESHBMNERARESNEL
o

o FER: EUERHT, FEMAFFAIWNRAEEGRISEHITIEREL.
BN, EEEBMARLF, java s TEBLUTHEERREN:
122.1: java STHIFEBARL

/usr/bin/java @
-> /etc/alternatives/java @
-> /usr/1ib64/jvm/jre-10-openjdk/bin/java ©
O BEREM.
0® FHEMB RIS,
9 %ﬁ'—alﬁz_o

22.2 {ERZEH

ZRIAM RPM - E1 403 update-alternatives filzds, LI EFF—NRGE, ZEA
SVBZRHEFRENRSEE, A2, EaUMGSITHFIBETZMA, DUE:
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o BREARMBYHRIEIED,
o BREIRIAIEINE.
o NEEMEIE—BRXAIX Mo

22.3 FREXEIEINAYER S
BEEDRES RTINS, WEA:

> 1ls /var/lib/alternatives

TR DR S AT R, HE

> sudo update-alternatives --get-selections

asadmin auto /usr/bin/asadmin-2.7

awk auto /usr/bin/gawk

chardetect auto /usr/bin/chardetect-3.6
dbus-launch auto /usr/bin/dbus-launch.x11
default-displaymanager auto /usr/lib/X11/displaymanagers/gdm

[...]

s = 47 > e
224 EERAXFESEIRVAT
KEGSENRERENGEMEEEH SN SIHE, i, NMREEHE java HhSSRNE
a4, BEAUTHL:

> readlink --canonicalize /usr/bin/java
/usr/1ib64/jvm/jre-10-openjdk/bin/java

NREEERNEER (FEDHGIFA /usr/bin/java) , NS &E&EED,
ETELIETED (BEMEHE) , BFER --display &I

> sudo update-alternatives --display java

java - auto mode

link best version is /usr/lib64/jvm/jre-1.8.0-openjdk/bin/java
link currently points to /usr/1ib64/jvm/jre-1.8.0-openjdk/bin/java
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link java is /usr/bin/java

slave java.l.gz is /usr/share/man/manl/java.l.gz

slave jre is /usr/lib64/jvm/jre

slave jre exports is /usr/lib64/jvm-exports/jre

slave keytool is /usr/bin/keytool

slave keytool.l.g9z is /usr/share/man/manl/keytool.l.gz
slave orbd is /usr/bin/orbd

slave orbd.1.9z is /usr/share/man/manl/orbd.1l.gz

[...]

22.5 1B EEIBIENIARRZS

/usr/bin FREBLRHINSSRMNARRSNEETMER. FWN, java sLRINEZETRTH
HORRZAS S

> java -version

openjdk version "10.0.1" 2018-04-17

OpenJDK Runtime Environment (build 10.0.1+10-suse-1p150.1.11-x8664)

OpenJDK 64-Bit Server VM (build 10.0.1+10-suse-1pl50.1.11-x8664, mixed mode)

ERAIA java s L ENSRIEAIRINRE, 1HIE1T:

> sudo update-alternatives --config java
root's password:
There are 2 choices for the alternative java (providing /usr/bin/java).

Selection Path Priority  Status

* 0 /usr/1ib64/jvm/jre-10-openjdk/bin/java 2005 auto mode
1 /usr/1ib64/jvm/jre-1.8.0-openjdk/bin/java 1805 manual mode
2 /usr/1ib64/jvm/jre-10-openjdk/bin/java 2005 manual mode
3 /usr/1ib64/jvm/jre-11-openjdk/bin/java 0 manual mode

Press <enter> to keep the current choice[*], or type selection number:

RIEENRANMRENNRE, BED Java RESEEMAE, % 1 Z/5, java R T
ERIRZAS
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> java -version
java version "1.8.0 171"
OpenJDK Runtime Environment (IcedTea 3.8.0) (build 1.8.0 171-bll suse-

1p150.2.3.1-x86 64)
OpenJDK 64-Bit Server VM (build 25.171-bl1l, mixed mode)

o EFMRNTRES— Java RAE, ERMASRRASIEGEE, BFAENERR
o

o FEMMRIVFRES—1 Java kAR, FRTMAFZECN Java EHEENFIE METEZ
(0% 2247 "BEEXFHESEMNAT BAT) o BREX/MXR, BEMA:

> sudo update-alternatives --display java

22.6 TERBEXEFIEIN
AN BINARERF LIREBENXEFRT, =T UATRIZ:
o B MNABLEMUINEERMIZA: foo-2 f foo-3,
o XUEEHIZAAEFTE /usr/local/bin BRH, LU%5 /usr/bin FRIRGT A LA
AR,
o H—1 x5k foo $E5M foo-2 5 foo-3,
BRLCHRS LIRMEEED, FRITUTIE:
1. BEMHIAEHZ /usr/local/bin BRH,
2. LLRIAEIHAT:

> sudo chmod +x /usr/local/bin/foo-{2,3}

3. X HIZASiz1T update-alternatives :

> sudo update-alternatives --install \
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/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 EEAGEDIIE X T:

BARM, ATERRE, ZEIERE TS ERRESHEEZ,
FHEERIR IR, RIHERE

fiIF /usr/local/bin FHIRIBHASHIERR,

etk Fii4E foo-2 IGE—MRETF foo-3 HILER. RIFEMRIEAFIEHEAZH
HFREX DMK B0, foo-2 BIMITHRE 200, foo-3 HIFLITLRZE 300,

© ® 00O

4. WETTEE:

> sudo update-alternatives --display foo
foo - auto mode
link best version is /usr/local/bin/foo-3
link currently points to /usr/local/bin/foo-3
link foo is /usr/local/bin/foo
/usr/local/bin/foo-2 - priority 200
/usr/local/bin/foo-3 - priority 300

SERFTARTERE, @ErLIFERAERE /usr/local/bin/foo T,
MRFBE, AIUREHMNEAD, BXRFREED, BERUATHS:

> sudo update-alternatives --remove foo /usr/local/bin/foo-2
ERILHAZ G, foo AMNEIEMARE LR TR

> sudo update-alternatives --display foo
foo - auto mode
link best version is /usr/local/bin/foo-3

H
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link currently points to /usr/local/bin/foo0-3
link foo is /usr/local/bin/foo
/usr/local/bin/foo-3 - priority 300

22.7 TEXKF 1IN

MREESET, WREMAESFEUTHES. ABRGLHABTSIRIN: €&
EREMEMSA, fIY R, EEENFMIT BERBERMT EIHEMEED, BEAMESE
Tl

BAMRIGEY RS 22.6 T "ZixHEXEEIT PRG, FRHFMITANEEX !

o WMANFEMBI (foo-2.1.9z # foo-3.1.9z) fE7EE /usr/local/man/manl B
i,

o MPMECEXH (foo-2.conf #1 foo-3.conf) ffFE7E /etc A,
BRITU TS BEEMXERINERIENA
1. BEEEXHEFRF /etc H:

> sudo cp foo-{2,3}.conf /etc

2. BFEMIEHFIZE /usr/local/man/manl BEH:

> sudo cp foo-{2,3}.1.9z /usr/local/man/manl/

3. A --slave EITUGMEFHIZRINEEMHIZA:

> sudo update-alternatives --install \
/usr/local/bin/foo foo /usr/local/bin/foo-2 200 \
--slave /usr/local/man/manl/foo.1l.gz \
foo.l.gz \
/usr/local/man/manl/foo-2.1.gz \
--slave /etc/foo.conf \
foo.conf \
/etc/foo-2.conf

> sudo update-alternatives --install \
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/usr/local/bin/foo foo /usr/local/bin/foo-3 300 \
--slave /usr/local/man/manl/foo.l.gz \

foo.1l.g9z \

/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/foo0.1.9z
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

WRIEFER update-alternatives --config foo IEHHEENHN foo-2, NIFFEMEHE
BEhREZEX.
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23 ERREHIA

Linux IR EEp#H B R MEBLE PR FE RIS TR IhEE, pTLUEE YaST EcEFERM
LRHITHINGIAE, WAIUFHITICE. EAEDR, (UHREMAHIFIERWE
AoE 15

Linux F1E A Unix 32ERFIIFER TCP/IP thille ZMINABRENMENIN, MERME LIRS
H—RFIME N, TCP/IP UMY Z 5B &t BRI a9 i B Fi853 TCP/IP TR & it 8
ZIBIAIRERE, H TCP/IP E MBS T 2EKMLS, WIkE “BER” .

RFC $&/+: 15K (Request for Comments), RFC BH—LESCRY4ARY, AR RS b B BX P il AN
BRERGENENRAERNLEETE, RFC XAERRERNFENIZE BB, BX RFCHES
8, iE8 N https://datatracker.ietf.org/ 2,

TCP/IP 1) & FURE9ER 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
BEEXMAEEMDIN: LIEEHIEH 1P S B ENIT .

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 {258 OS| &8y

BIREIRE
'1*% I2E

B 23.1: TCP/IP ME L BIEEY

ZEANE—REREHAT BRI, BREHSIEEHF. KREIEEREES. R LR
NIRERGHNTEmR L. S—EHEECHEHRIEE. B—RIEHRINESREEHER
o HiEEREMYIEE T TFTARYIEMS (Q0LIKR) .
JVFAEEHYEEEREEENELMS ERIEER, BEENHEREREES (—RTER
EFFEEIE) o TCP/IP BRAL)N 64 KB, BBER/IMSE, RNAIREREIMSZREMFHIRE.
UKW ERVEIEEEARLN 1500 NFT, @I AR & XHIERN, TCP/IP &RA/NFEEED
XOREL, MRFEEZHIE, BERATEREESHNEIER.

NERKRMEIEEINE, BATHREEPRESEEAXNMINERS. XEERRFEHIES
Bk, B—EEEES IR —/IRIR AR ABIEHE. E 23.2 “TCP/IP LIK
WEEE” HER T — MBS AR EBLEIER TCP/IP #UBE ARGl REMUTFENFREMF
RISk, XEEETWERALE,
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TCP 3Rk ERREIE
(20 %) (K 1460 F3)

B 23.2 : TCP/IP LIKMEIER

SN ABREFEIMELESREN, MEIFHETER, FIBEEERE Linux RIZPKE (R
BEYIERRIN) o S—RENUESTFHIE, UEZRIT—R. REEREHTEXEHIE,
RUEER NERHBTENERRE. ERRIFRRE, B8 —EPEHEMNETREUETRERIX
k. &ia, FREHREREATHEF LNNAREFER, BIXM5N, 8—FER5HEE
—EH T —REEN. NTNAREFMES, SEEBITLERLEALERTRTTIEE,
EtF, RBHURERRIVER, FXBMBIENSRELABTXEE,

23.1 |IP #titFNER A

BRRIERIRT IPv4 L8, BX IPv6 thill (IPv4BIREIHIN) BIER, BEME 2327
“IPV6 - HI—REEXM”

23.1.1 |P #hik

BEW LRSI ENERE —ME—RY 32 itil, X321 (84 FT) tib@ERdl 23.1
YRS PN B AT RS,

5123.1: RS IP bk

IP Address (binary): 11000000 10101000 00000000 00010100
IP Address (decimal): 192. 168. 0. 20

EHEFIRINR, OFTUHEFISBE, HElaR7DMR. P MUEHEIRE ESMRIE
Mo EEEKIREEEA—R. XFMMNBEFS, BRXLEFINS TIXEX,

IP It R R R DR ARG, HE 20 g 90 £, IP AR RHNDE. BR, RRE
EER XTI, BEELL, MERNERTLEHE - (CIDR, TE3EEIRE) o
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23.1.2 MBS INERE

MBI AT E X FMRIIEEE. MRMEENMATFRE—FNE, elfTEEER R, i
KRENMUTARFRF, NEERTAELFMBFAEENRNMXIET R E . BeE
M 1P It REMTFRE—DFIFR, IF2HER UL SNESERDEHTT “AND” ##1F, R
ZRMAEE, MWEA IPHUER— DAL R, NRERTRE, WXEEBITMKERZTIE IP it
HEMZAEEE o

BT ENEWIENE I, IEF 232 Y5 P HASEEEINAEET o WEREEE 32
I, EME IPMUBEZLETNE. WFHREN 1 i, FeNFE IP HUtREEN IR
ICHBTME. XTFFRAEEN 0 B, fFECHBTFNR. XEWEEN 1 Bz,
FRFLE RAMSBBIEEEHS MESN 1 {UAR, FrUBmEditENgEEEH
AOIERIBE, 10 23.2 “F P bR 24" R, E—1 24 INNEZBAIEE
192.168.0.0/24,

f5123.2 % IP HuhtHEIE B ISR HEED

IP address (192.168.0.20): 11000000 10101000 00000000 00010100
Netmask (255.255.255.0): 11111111 11111111 11111111 00000000

Result of the link: 11000000 10101000 00000000 000000
In the decimal system: 192. 168. 0. 0

IP address (213.95.15.200): 11010101 10111111 00001111 11001000
Netmask (255.255.255.0): 11111111 11111111 11111111 0OOGGEOO

Result of the link: 1101601601 16111111 00001111 00000000
In the decimal system: 213. 95. 15. 0

BENMIF: BdE—-UXMBLEENFIE T ENREESUTR—FMER, FJEZEGR. A
TERIRAN I TR FRIZFM, XEFHLARTUERZTAP,

RIEMXZ AN BIRMSEECHIEY, 7 aeiaiRAtFMIMERRY IP sisit, BEBERT, RE—THX
RIEBFREINERE. FAT, BAIREANRENFMWEES MK,

SNRECE T WX, FREBIINE IP R A EEIMENMAIMX, WRXEEEZEHMBRNG A
Z8 (MENZIEN) EFIZXEMRENTESIZER TTL (FEED) .

298 &SR ER R SLED 15 SP4



1FE Ak

Bl gtk
XE LSRN Z ML RRES AL, d07)23.2 “RF P HUAEFEREENEE RS ARy
Result (&R) Fim. FEERIHUHEIREG ERIENo

I iEsthit
XA LR AR FRRRREEN o BERtME, FERNEBIERE N
HEEI, HERIZIE OR FHERIREAMAS ML, ik, L ERFISER 192.168.0.255,
BT RIS TR R E Ao

AR
Hiik 127.0.0.1 RGBS IV “ERIZE" o AR LREE IPv4 EX
AY5EEE 127.0.0.0/8 EISMLEFMFIEIIEAEE SHITENIGE—NMEE. NREA
IPv6, MIE—NEISHE (::1),

BT IP bR SE 2 BCEERNE—, EREERVLER I, HE= Ml AFETET IP
AT ML, XEMtTAS BECMN_ERYE Mttt 2 T ENERE, RAE(F @ BEMNE
Fo XEEHIHGE RFC 1597 8%, HEVIET 23.1 "ZA IPHIEE" o

®23.1: THIPubg

P4 | 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 B EEX

BFH4ER (WWW) (IHIL, SE+RFA, HRESHITEVIED TCP/IP #1TiEI, BB
FIRIIE R & T IBVEMAVIE K, B M 1990 Z7E CERN (http://public.web.cern.ch #) {EERAY Tim
Berners-Lee €17 WWW, EEXMIENBIHREEMNLTERIEE LZE,
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g0_EFrIR, 1Pv4 sthit RE 32 i, MEXREARLD IPttER, ENRANKRBRERHRETEL
EER. FRREIARMUEEER MBI THR 2, H6IKE, ENFWAEUE 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
XEFESARDIRET Attt =AM 2RI = ENMERSE S, BEEBEMERRL; €
NIRRT AMRECE N, MBEWBMETHFNNE, 27 IPvd NEFIREEY, BFEE
T, WEANAZRY IP ik, FRIHERE, Rxibit, AIREREIRMR MRS Bk, A
XL NFEN, MBETENEMERMSGFEXED,

FFA IPv6, #itRVIERME RIVECER KM ATE, UTETH—THERT IPv6 HRAICHA
e, LARINAI IR TSGR R I

2321 k=

MIDNERNERANEZR RN EZNEZRAMYT R T A BRME=E, 1Pv6 Hititk
128 (UfEMARBIESHY 32 (UEHM, TiRHRY IP b E %X 10 B9 15 RANEFE.
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23.4.1.2.6 igEmAEREBTAN

Eal AEORERAERETT (MTU), MTU ZEEATFNRABA/N (UFTHREM) . EE/
MTU Al RESHNFRME. BERBRANGENIHESEERIEBINED, MMGINEEEMNE
1R,

1. £ YaST A% > WL ER, FERNEINM-EFIRPIEFE—INE, REEHHRE.

2. EEMETRP, MIZE MTU FIRPIEEZFIRT

3. EHUEZECE, FHRIARE.

23.4.1.2.7 PCle ZI8EISH

RAS WU TR ARRMH SN LIHAEIGE: LAN. iSCSI 1 FCoE, YaST FCoE Z /i (yast2
fcoe-client ) SEFIIMIFIF B RFARINE, U FRAFEERT FCoE MUig&H. YaST WL
IEIR (yast2 lan) SHMMBEIEHBR “NEFIRE” -

23.4.1.2.8 IP-over-InfiniBand (IPolB) B Infiniband f2&

1. /£ YaST WAL » Wi EFER InfiniBand &8, ARREEHE,

2. EEIETES, #EE—F P-over-InfiniBand (IPolB) #&=: 2% (BRIN) BEER,

3. BRUEZECE, BHINRE.

EX InfiniBand WEZEE, iEEM /usr/src/linux/Documentation/infiniband/

ipoib.txt,

23.4.1.2.9 EeEPFAIG

BRI (LeMaitisrm) , 6248 “WRMBAE" ,562447T “firewalld” FFTR
RITIFARIAEIRE, REEREKENIRETRERENERHMGECE, KN TAIRY

& .
K.

1. 77 YaST BUARSE > WRICERIR, EEHAETRP, MERNZIBMN-RTIRPIEE—D
M+, AEREIRE.
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2. HNWEIE EXIEERN = LR,
3. MEERZEOEIREINPIAEXE, FHERRIA:

PAAEE R
B R BT RERA MBI MEREBITRA TR NHIHENBTRIMNIA
SEIRIPBY A BL LR BT 74 152 AR It 1R T5

B a5k s
IEMREERA MG AR, BASIERETEEOBEIRGHAEX
o BEXEF any BIRIEESMBEENE A FIHEED,

A (FRIFP)
B MIBIETEIETT, BAREGRITEMMNRFRFLEO. SHEVETRIN
NEERIFRIARB MBS A EA LR, SHBEHREZSTMEZEON, hIETuLeT
BT ERRIRERMEED.

FERIX
[REXERAUTARSNEN (BF) EERMNZABMMNPLZ. AT MREMSMEER
MTIEE KB XIS B A, BHEIRE IR EA T E TR EBRIL,

ShERESIE
PicsEELRO Ein1T, FEEEFRIPFERBEGRESSHNERE. XEAIA
pri

4, BHUEZECE, BHINRE.

23.4.1.3 ECERNEIRIMNF

INRRERNEIRE NN F, ZEFAESEERNEIHNRIIRFB, MRBERSKES
MRBVIREhiERT, MeIAFEINEHITEE, T URESHMNESIREER, fIaImg. 48
RE. TUNB( TAP, EECERNEINMF (SRHILE) , FITEME:

1. £ YaST WAL > WRILE > BIAIEES, RERM.

2. TEREAINEES, MATARTHIREROSERIMEEZT. WRM+KH USB I
&, FAUEENNERE, HEE T —PREIINEE, 5E, NRFE, LAEXEAR
TR RBIRRLAT IR R R H 7T
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£ Ethtool TR, EAIUAEOIRE ifup FAHK ethtool XM, BHXAHIXMAE
B, 1580 ethtool FMT,

NEERFRFERLL - FFsk (80, -K INTERFACE NAME rx on) , M&RAYAHEQ

BMMBRERRPNE M, BN (fl30, autoneg off speed 10) ifup &7E

FFLAND -s INTERFACE NAME,

3. %T__E—F_io

4, EEN. HAMBEHETRP, EEFRAMFENED, O/ IP ik, Q&EHCEH
NEXSE, BXEEETNESES, BENFE 234127 "SWFEE" -

5. MREFLLAENEONIRERE, WETF M IHEEPEETLERE.

6. ZHEMHINEEKE, BHINRE,

23.4.1.4 BECEEAZA DNS

NREEREREARELANZEE, FEEBUANMKRAA, WARZBHNERNITENER
FHRFHAE DHCP, XEHFERFENEETIMBIFRFTNRMRSES . MRMEM IS
EfEA7T DHCP, N=mEB RS IREBMIEFRMBN KR, MRFEERHFSIRE, WFiNg
BXE(E,

BERTENZMAHRE MRS FERTIR, WA THRERIE:

1. ¥%3| YaST AL > RIRAPBIMNEIE T /15 /DNS IR+,

2. MAENZ. HAR, INBE2LBEMN, BNBAZIREMEEOD,
SNSRfEF DHCP 3REX IP #udlk, NTEANMENZIEH DHCP fRSBZEMIGE. NREE
HRREMLE, ERZRALTH, RAEMMETIRERIERARNENE, MESTIER
FH RIS REETRHE. E21E{EA DHCP JREX IP #uit, EERE:d DHCP &
BENEo

3. EEL DNS FEER, HEFEADNSBRE (BifARSER. 1ERYIRUK /run/
netconfig/resolv.conf XEMRZE) KA.
NRIER T FEROAFEIER, NEEH netconfig MAKME, ZMAEHTEHS
EXHIEIE (@il YaST HEREXMHH) ShASIRERIEIE (KRB DHCP B im
NetworkManager) o ItEBRIAZREEBI# i@ 15 .
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WRIER T VF L, MWARIF netconfig EEX /run/netconfig/
resolv.conf X, B2, LWXHAIFahfmiE.

R BIESEF E E N ERIED, NAIEERTEXSHERMEE W ERANFRSR, %
FREQETEROBMIES HRIIR, IZERIEMGENERR. FREBEOZIN,
HEERAEABREMRLEZMED, Fi, eth* ppp? BEELUFRE eth HBHR, A
[&72 ppp0 2 pppd HFAEEH. B MIKEKRERTUANAE /etc/sysconfig/
network/config XHHEXMFHSIRE:

STATIC
BSIREFTESHSIRESGHE .

STATIC_FALLBACK
RYHSEERTAN, TERHSIRE,

BEXEZEE, 1580 netconfig (8) BIFMTI (man 8 netconfig),

4, WABMARSSFFHETHIETTIR, RIVARS [ IP hitisE (40
192.168.1.116) , MIAFAENRIEE, HIERATRAIEENRMER TETENS
(CRisER) ER. MREASZSMUER, NEMESHTRDFEE.

5. BACEZECE, BHINRE.

WA LUER YaST MEsL1TRIEENR. YaST FiESRSIENER (Foh4Rig /etc/
HOSTNAME X4 NIAREXEE) » EERENS, BERUTHS:

# yast dns edit hostname=HOSTNAME
BHEIRTARS R, BEAUTH !
# yast dns edit nameserverl=192.168.1.116

# yast dns edit nameserver2=192.168.1.117
# yast dns edit nameserver3=192.168.1.118
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23.4.1.5 BECERHA

EETBENEBSHMITENNEMNESHITERS, SIRHRBERES UENSRERER
IEMBYRRTE. WNRMEMA DHCP, MK BEHRHILER. MREAHSIRE, WARFehRMLLEL
1o

1. £ YaST , BHEIWNKIGE > HEEE,

2. WAIAMX (WRFER IPv4 FIPve) BYIP tllk, BRIAWXSEE]8ERY BARILED,
BERMNREFESREMAITAMNERARIN, NWSERALIN, mARELIIAMXERZRIA
&

3. AITEREEERPEAS IO BWANETMGE Pk, (< 1P A48, R
MEBRBIEXNMEEZIRE (RSAREMLE) . ERRXEEFREMAE,
BERARS - BEERTFRARINNX, BEETFERFER B

Q = Bmmhi%%
NREAEZHNFINRE, NLiEERATHRERREESNTANEENESE
W, BIEEEEIXRM, BELEIFHAN - metric NUMBER, TIREMRIREEN
0, EERMENEBHAGRESNMER, SRERIARB. NRNLZILEEHE
%, WRFRERBHFERT— KRR,

4, MRRLZIRMELR, FREFBEENSKERBA IPv4 LM IPV6 H %,

5. BAUEZECE, BHINRE.

23.5 NetworkManager

NetworkManager @ A FEHEITENME M eI Bt BV NIERRRER. BT
NetworkManager, ELHIEOEEMLIZOH BT HBEoHETERMLS Z Bk,
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0 ==

QBLRET SLED ¥ B8k Workstation Extension B SUSE SE T {EfEHX

# NetworkManager. FREIRSFIAIEER L MLEE TR wicked KT
F%, £ NetworkManager BIREREE( 1K SUSE IRSEELIEMH AL
NetworkManager,

23.5.1 NetworkManager #1 wicked

{BRZ NetworkManager fBRARHIFEHATFEAEER, FLEMAE wicked =154 (B
TEIEMLERE) M NetworkManager Z[ali#17i%4E, WREFHLEER NetworkManager
BIEMEKERE, MIE YaST M IZERRFP B A NetworkManager ($0% 31.2 71 “EH

sV ZE A NetworkManager” HffiR) , 7AIGfER NetworkManager EEEM&RERE, BX
BFINFIRURINEE B NetworkManager BIiE4RER, BB E 31 = “FH

NetworkManager” ,

wicked #1 NetworkManager B9—£:X 51

root $§%
WNRMEA NetworkManager #1TRMLIZE, MWalUENER—MVEFEENSESEIMEA
BRI, (LS EIMEEEE, NetworkManager Ha] AN EFNEC B LA M £iERE,
TZE root $51%. Et, NetworkManager @—fhEFEoh T IEILAVIRAEMR R,
wicked HiRH—LEARAF EEINSEIFTIR. FELEREMEENZRE (ENFERF
T, BRUAREE) , B2, HXEEREE root A BEERRELEME RS, X
MFBpItESNEWRE, RABITERTETACEMENEENEE.

PIRIEZAYEE
wicked F1 NetworkManager #a] LUIMES LML (WEP. WPA-PSK 1 WPA-
Enterprise 7i8]) #IfEM DHCP MESEENBEZME Z BN ERE. IR S
ZEIEA VPN &%, fFH NetworkManager iR o] LUEIE I T (3G) BHIAREZR IR E
DSL i%&#, MEARENREEHITXMIERE,
NetworkManager =i £ o] BN &IFIEZEEN T BN B RENEZRS. NRNEKB
LRI, EREREERE. EUMENTELERYRPIXIAEREESEENK
EHBMAEBTEE. NREEH wicked RIFERNINEE, TEHNITESEELE
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23.5.2 NetworkManager THREFNECZ & X4

FA NetworkManager IR R2MNEKIEZ I EMEEFELEEXSH. A NetworkManager 5%
YaST BB M A 4EIRRTEIE /etc/NetworkManager/system-connections/* 3¢ /etc/

sysconfig/network/ifcfg-* B, XF GNOME, FfE R ENXBIEZEEHETEE GConf

.,

WMRKEEEEMAEEXH, NetworkManager EBmtIE—MEEXY, HIEHMB R Auto
$INTERFACE-NAME ., XiFMBIXEILZNERZHN (L2) EFFETEMEREMEER. W
FEMIENEEXGHRNESENEE, 5A GNOME IREHIMEERRE WEIERERIEK
Efle BXFAMAER, BEBNE 3137 "IHEWSEEE

23.5.3 THIFIBIE NetworkManager IhaE

EEFEETEN L, TR PolKit I£H|s 2 HRELE NetworkManager Theg, #1i0, 2
BRATEAFEREEREXNERE, NEESEATEAFREXBCHNEILE, EEENE
BHE %89 NetworkManager 5B, BEE5h PolKit WEIFIEN TR, EAMBIRE network-
manager-settings £ B FHEIEN]. BX PolKit WNBREFERSZEAT, BEEN (L£E
rigm) ,E 198 “6EF PolKit #1TIAX”

23.6 FopBcEMSERE

RNZRFohEEMEIRHENREMER, BINER YasT, B2, MNEEEERERHTH#
KXt & ER YaST BFRESEh.

23.6.1 wicked MKREE

#7 wicked B TEMERM T — A TEEMKBAIFIESR.

EaMEEOEEERNEP—THNE, SMAENNEEERRER T —THEFR, RS
M ARERI AT, XA Z BRI BB RRIIE X . XSBHIT AT
. ARRMBRARMAOEEFE L. HNEMHARNERSES MIAENEEIEN T 43P 5148,
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Fr A R9a B B 1Y E@d dheped FFIPREFRIE, MXLLFIFEFSEMZEMPEMA
HHRERTET, ATHFLIRFED, SINTHHNZEOGZR, MXEFEEEN udev =
o

wicked MIER B I LM ARBINEE,. ©EERAEFASFTNRA, MESHERRDES
B FREESR, DR — BRI RR S o

LI BN A EZ ——EREF iR/RSEE, wicked AIfE Lt A FE B SIS E XEER
RIFHEER BB MERFIITENR TR, fl, FRISENMIACER, BERARREERNIZ
@32 DHCP 2 IPv4 zeroconf BRE O, EXMIERT, MiUELERS RSN EMIRS2IAEME
B, HEEIIRETFERMIMEEHEN wicked BRSS 2312,

IR S —M A AR R EILIED BE. X FEAERENMEEO, #alENX—1 dbus
AR, ATEENSZOMIZERE — VLAN, FHE. PEHFEMiISE. MiticEEE ATk
BEEX LIS ERENRS EM F D EMNEKSIRS K, BRGEIIEMX LR,

wicked HEZRERE T dbus ARSSREIMX AN A EIINEE, XLERSIGARBEEEEZEIN
#F1E0. ASHRMT wicked PR HFTH KRB RIEERER,

FIMLEIZOYLL /org/opensuse/Network/Interfaces HFWRERT. ZF
HMRIWBTAEE ifindex 8. 0, @E ifindex A 1 WEIE#EOR /org/opensuse/
Network/Interfaces/1, FMHIE—PLUKXMIEZEOR /org/opensuse/Network/

Interfaces/2,
FIWMEZEOTBE—NXEN ‘K , ZEATFEFZEOZFN dbus 0. RIANBRT, &
MLIZEOMERN netif, wickedd EEHERSIIEREINFAEEZEO, EHFIRME, X
LR ANZEOERE:

org.opensuse.Network.Interface
—REMKIZOITHRE, BIE0, FTHIXASER. R MTU &,

org.opensuse.Network.Addrconf.ipv4.dhcp,

org.opensuse.Network.Addrconf.ipv6.dhcp,

org.opensuse.Network.Addrconf.ipv4.auto
i&FAF DHCP. IPv4 zeroconf FEHIMtIHHAD B ARSS
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BRItbZz 9, MO TREEREEHERMEISHNEENS, Fla0, I FENURRILE, &N
ZEEMBITHIBERRE . RIGFMEEHE, ATIRMLERN, UKMIEEHE— B netif-
ethernet WBECMZE, ZERET netif NFHE, Eitb, KL UKMEON dbus FOHR
B EEYEMIFRERS UK org.opensuse.Network.Ethernet BRSS, EERERTET
netif-ethernet MR,

B, #HE. VLAN. 4E D infiniband FEOXBMEEERZE,

FENMRSENELEFTECENEO (BIE VLAN, EXRRERMUFUX

i EREIMMEIEO) RRER? Ak, wicked EX T MO, i
org.opensuse.Network.VLAN.Factory ., XfH/ EFORRER—I08E, MEBILECIE
FrigRAEBIRIEO, XEEH#E0OEET /org/opensuse/Network/Interfaces FI&T
&

\O

23.6.1.1 wicked (ARLEMFITHEE
WE 234 “wicked (ARLEY)” HFMAR, wicked BREZHBJLNERSLER

BHERE -
\-‘-
G I
\ Ak <_,—> dhcpé
>
e
it

2 3 Fic B e

wpa

REEA

A

B 23.4 . wicked {FR4H

wicked BRISZHELATINEE:
o FRREXHEImFKDHT SUSE #XBY /etc/sysconfig/network X,
o FRNIEEGKU XML EXRTMEZOARLE.
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o FTFHIEEA “EB” MKZED, HARER InfiniBand, VLAN. R4F. 46
. tun. tap. EEII&&. macvlan. macvtap. hsi. geth. iucv A1T& (HFIRREIH
—> wpa-psk/eap M%) &&.

* [NE DHCPv4 EFimFANE DHCPv6 & i,

o BIABTHRY nanny STFEFEBITERETA (BOMEN) NEMMSUEERERNZE
O, URERNEHER (K HRE IPRE. BXESER, HB0E 236137

“Nanny” o

e wicked ¥ERLS systemd E£/AY DBus BRSZAFAFREIA, FEitb, —ARRY
systemctl @i R=IEHRTF wicked,

23.6.1.2 {#F wicked

£ SUSE Linux Enterprise £, EHARIETT wicked, MIREBEYFIBHE T W MNEG UK
ZAH BB IETIETT, BEM:

systemctl status network

MREBHE wicked, EERRMUFTEAIT

wicked.service - wicked managed network interfaces

Loaded: loaded (/usr/lib/systemd/system/wicked.service; enabled)

NBITHEE MM (530 NetworkManager) H BEABLTE] wicked , BEXRFLLIEAEIT
TH9RM, AEBA wicked :

systemctl is-active network && \
systemctl stop network
systemctl enable --force wicked

MittE 2B wicked RS, BIEM network.service F) wicked.service BBIZ 55, H
ETRE | SR BN,

BEhARSS E AR
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systemctl start wickedd
X =B wickedd (FARS528) MXEXRVIERT:

/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

/usr/sbin/wickedd-nanny --systemd --foreground
SRS BERIL

systemctl start wicked

& {EMA network.service 3&:

systemctl start network

XL SR /etc/wicked/client.xml FEXMEIANRERHRARE R,
EE AR, 17 /etc/sysconfig/network/config Hi&E WICKED DEBUG, f530:

WICKED DEBUG="all"
BE, BEER—LEER:
WICKED DEBUG="all, -dbus, -objectmodel, -xpath, -xml"

ERFEFIHEARF ERAFMERONEORGE, HEERU IFNAVME fEERNZOMNZEORGE !

wicked show all
wicked show IFNAME

XML #&zCEV5IH

wicked show-xml all
wicked show-xml IFNAME

IA—1M 0O

wicked ifup etho
wicked ifup wlan@
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HTFRIEEEER, wicked BFPIRIBINZE /etc/wicked/client.xml FAETENXHERIAE
BIR:

1. firmware: iSCSI5|IFEHZ (iBFT)
2. compat: ifcfg X — AFRBIEMER

BEMA wicked MIEERONXLRFIRENEMIEE. FTHINEEZHINFSH
firmware. compat - FRItIRFAIGEREZET K.

BXEZER, BSN wicked FHIT,

23.6.1.3 Nanny

Nanny 2 — 1 EH5RBRRMNTIFER, ARMERSEERS ISR,

Itt, Nanny SPiFR2RF ] #E BB oA BB ohiE RIS E IR ERBNIEE. Nanny K50
REM PR, HEMHFIRIRETE XLE. BE ifup ELRIEEBILRMIR
tH, Nanny th#EIGE,

FOANERT, Nanny SFIPEFERA LA T EDIRE., EBI7E /etc/wicked/common. xml
EEXHHERTE:

<config>

<use-nanny>true</use-nanny>

</config>

WMRFERILIEE, ifup Ml ifreload 2B SEREEEREN AR Nanny SFIRPRER; A
&, Nanny$E2E wickedd , MMARZFRER. S EESEFEHRENR (i, 37
FFRTENIZ EHEIEX)

23.6.1.4 ERAZMEO

NFREMMT, BRHMERTE— X (ifcfg-bondX) RE X B MEERIS, H—RMERE
g, Ala, HEEE (MHHHER) TLIZORMEY, wicked ATLUAUEENECE
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wicked ifup bro

ItEn L SIRIE SR BENgEMFT R EAKRT, MEFDAFIHEBI (KOF) o
BE— e LPEESMNRO!

wicked ifup bond® br@ brl br2

BRUEFIAEEZO:

wicked ifup all

23.6.1.5 BXES wicked o &1EH

MREFERFES Wicked Z551ER, AIUEAE s XILLAER TUNNEL DEVICE, ©H
IR E— LS E B, URBEHERZIEE. BEX ORI thig&EEE,
BXFEMER, ES0 man 5 ifcfg-tunnel,

23.6.1.6 XIEEESTY

A7 wicked , YEBEHEELMEON, AFESHESTET BREARELER) .
i, BHE— P RS SSEENMAED, B P HIERMEEOENY,
REBRIIT “ifup” 1. RSRAREMDIBHPLEBRAIGE, XiEMFHEES
I, BIaNi&#E MTU 3% MAC Htith; thiBFIFMAERIGE, Bliniit, me, EEtiuiEEs
(40, MESZSEREH DHCP BY)

LR, WFEHTSINAEE GUIFERSTIRE) WENED, SHATEELERE.
HFHEEE, YRGETH, CRABRELSH, TUSSHHE,

B, EHTLFMIRERSTISRFENTIOR, RESENTIIRNTED,

23.6.1.7 Wicked ¥ j&: ilitficE

wicked &I AERINEHIAY B, XL RAITE config. xml XHHEN.
BRIXFZ MR R
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o HERRECE . XEMANTIRIETFIGRENEERISERENHERE, URHTTHERE
BRAR .

o WNHECE . XEMANTERRSNMUEE, BE, titECEMN DHCP B wicked B
5EE, B, rIfEkY BKSEN,

o BINIEH R LR AT AR AR R A AR,

BE, TEBPEE— 1 Basnt— ML, — MR “pid XM, MUKREBLEHIZAR
_QHE$1EXEO

ATETIY BN IERIE, 5EE etc/server.xml AEXHBHANEET 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>

Zi BEREE <dbus-service> #rid, HENX T BF#TIRONSTIIRERIE I TR
2o ItIh, FEEHAILIE X H B IEIRAIRIENIMIET &,

23.6.1.8 Wicked 'B: ECEXH

S IE B B EXHAIE, I3, extensions/resolver FZIRIE
server.xml FEENITHRRZNIETHRHEI DNS EH:

<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>
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Y wickedd WEIEHE, RAEMEFGIERSWER, HABBRAEFMAFIE S
% (backup. install %) ., IWEERILUER /sbin/netconfig HEBIFHEAN /
run/netconfig/resolv.conf (fEAMELE) REIE DNSIEE,

23.6.2 BLEXfF
AT IR E AT T AR T SN (ERRI R ERARE .

23.6.2.1 /etc/wicked/common.xml

/etc/wicked/common.xml X4 EMBENARFNERANBAEN. ZXHRE/EEE
LB RPNEMEEXHF, REETTUERLISXEAFERRE wicked AfFiENF#TIAR, B
BIER /etc/wicked/local.xml XHREMUILER., NALIFENRG, EEBRIEXE]
BEaEKR, FN /etc/wicked/common.xml AJEESWES. /etc/wicked/common.xml
XEBEEBINREFH /etc/wicked/local.xml, FEBEBEAREEEH /etc/wicked/
common.xml,

WMREBIR <use-nanny> KEH false REH nanny, BERLN
wickedd.service, ARBITU TS UNAREEEMREE:

> sudo wicked ifup all

Q ix=: mEXH
gNR wickedd. wicked 5 nanny EFBSNEREXHFFE, WEZiHRE /

etc/wicked/common.xml,

23.6.2.2 /etc/wicked/server.xml

wickedd PREZZHIZEETERSIIHEESYE /etc/wicked/server.xml., EZXHEET BIEE
F| /etc/wicked/common.xml H, BRIEtZM, XU AIECERAIZERFNLAERT, URM
addrconf i&ER7A (5140 DHCP) #HWIEEMA,
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BIEEEEXN I XA #THIFRE BEE RN E IR X4 /etc/wicked/server-
local.xml (/etc/wicked/server.xml ) ., ERAPMMNSEREREAIPEHEEONES
EEH,

23.6.2.3 /etc/wicked/client.xml

/etc/wicked/client.xml f#t wicked &< fER, ZXMHIEELAIN ibft EIERVILERIFRA
MIAWAIE, HAREMKEORENIE,

BN ERBREN X M # TR A B E AN BRI /etc/wicked/client-
local.xml (/etc/wicked/server.xml KBEZXHNAR) . FREMAXGEET
TP E AR E S EEN,

23.6.2.4 /etc/wicked/nanny.xml

/etc/wicked/nanny.xml BEEREEZEENXEE, BNEBISERERNZI LM HE /etc/
wicked/nanny-local.xml H, URELIFEFHHBIERREL,

23.6.2.5 /etc/sysconfig/network/ifcfg-*

XEXHEEMBIZEONERECE,

Q i=E: wicked Ml ifcfg-* Xt
WRITIETE compat: BIZR, wicked FHFEULXLEXH, RIE /etc/wicked/
client.xml 5 SUSE Linux Enterprise Desktop FIEBAINECE, wicked 1§21 Ai5EY
XU, SAFEHIEEY /etc/wicked/ifconfig HHY XML EERE X5

BE, 't --ifconfig AXMXAF M. MNRIEEZFX, WFA=NA /etc/
wicked/ifconfig AENXMKIAEE R,
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ifcfg-* XHBEBEMEXH IP MUFEE, ATREMSHE ifup WFMITFERNE. It
oh, INR—MEMGERBERAT—MEOQ, WX dhep M wireless HMAZHTETRT
ifcfg-* X, 1BE, /etc/sysconfig/network/config FMASZHTERLRETE,
TEME ifcfg HE=, 730, NETCONFIG * TEMERLRTE,

EfCE macvlan # macvtab #0, 580 ifcfg-macvlan # ifcfg-macvtap Ff
DT, g0, ¥F macvlaniz0, FRMERUTIZERN ifcfg-macvlan0 :

STARTMODE="auto'

MACVLAN DEVICE='ethO'
#MACVLAN_MODE='vepa'
#LLADDR=02:03:04:05:06:aa

BX ifcfg.template BER, BEEME 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 #l /etc/sysconfig/network/wireless

X4 config B& ifup. ifdown F1 ifstatus {THAMEMIEE. dhcp B4 DHCPi&
B, wireless BELLBEANKIIRE. ME=TEEXHPFNTEHEFTFE, /etc/
sysconfig/network/config PR—LTEWAIATF ifcfg-* X, EXEXHFHEL]
BEEEMER. /etc/sysconfig/network/ifcfg.template XHEFIHALURIEOIEE
MZTE, B2, /etc/sysconfig/network/config FMAZHETERLETE, FHEHE

ifcfg-files I EBE, %0, NETWORKMANAGER ¢ NETCONFIG * TEMELRLTE,

Q x=: R DHCPV6

£ SUSE Linux Enterprise 11 1, BMERTERIEMECE IPv6 BREISET 15 (RA) BIRILS
th, DHCPv6 —[EBAEIEE TfE, M SUSE Linux Enterprise 12 748, DHCPv6 E3XKW
HKHREDE—NRESBAE RA, BFHETRIEMSH DHCPV6 EIE,
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MFLEEEHPIEHIEERHINMGE, BRaLUBEE ifcfg XHHIEE
DHCLIENT6 MODE='managed' , f£fA ifcfg EIREBEZIITH. EHIUERER
SZHERS I SSHRBRAXMIASE:

ifcfg=eth@=dhcp6,DHCLIENT6 MODE=managed

23.6.2.7 /etc/sysconfig/network/routes # /etc/sysconfig/
network/ifroute-*

TCP/IP 19825 HZ /etc/sysconfig/network/routes # /etc/sysconfig/
network/ifroute-* XHHEN. ALUTE /etc/sysconfig/network/routes HI5E
EMARESARNAMEFHSKA: ENMNEA. FVEIRXAEEEURMENEE, TF
REMNRBENSMEO, EXS—MEEEXH: /etc/sysconfig/network/ifroute-
* o RRRESTT (*) BIAEOBM, BEEEREXHFII NR:

# Destination Gateway Netmask Interface Options

HEBERITEY. WFAIUEEMNEEN IP M, siEERIHNRRRSEN, 25
STERENMLERENR, MIZLL CIDR RmiE (Gabin EXEXAIRRATIZEKE) MANSZE
#R, {51490 10.10.0.0/16 (T IPv4 B&H) % fc00::/7 (T IPv6 B&H) - XEF default &
TZEHAESMXATFHEEMUEFRIFKIANK, M FEEMXILE, BFEHAE 0.0.0.0/0
ﬁ ::/0 E*l]_‘o

BB E AN KBS E AT 510 FE A MLERIMN X,

B=HEFH; THTESEM IPv4 WEBILS, XTF IPve BRE. BRIAKRH, SBWNREFE—
FIhERTRISIKE (CIDRFERE) , IBELLENEITS (- )o

FUFEEEROBT. NREREITS (- ) BERETH, 2SN /etc/sysconfig/
network/routes HIMEIMNIITH. BXEZEER, 3N routes FME,

BRHY (AIiE) ATRFREERHREDN, EXFMAEERE, B2 routes FM,

5l 23.5 : EEMKIEOIN—LEHSERH

# --- IPv4 routes in CIDR prefix notation:

# Destination [Gateway] - Interface
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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 - - etho
2001:DB8:100::/32 fe80::216:3eff:febd:c042 - etho

23.6.2.8 /var/run/netconfig/resolv.conf

FHFRBAYETE /var/run/netconfig/resolv.conf FIEE (X¥EF search) . FH
search EM&RZ A UIEEN MY, SH 256 MNFR. HFTFER2RENBIEY, ¥=
B INEIREY search TERK— M ERRENZ. A nameserver EN&RZAILL
BE=1ERS2E, BITERE—. FRUHASHHS (# X ;) Fk. BXxTbHl, ES
R 23.6 “/var/run/netconfig/resolv.conf” o

B2, FNFoh4RiE /etc/resolv.conf, LEXHH netconfig BIZALERL, ©=F /run/
netconfig/resolv.conf BIfFSHEE. BE XFHE DNS ECEMAER YaST, i5FohdmiE
/etc/sysconfig/network/config XHHHHENTE:

NETCONFIG_DNS_STATIC_SEARCHLIST
AT ENBELR DNS & FI&

NETCONFIG DNS STATIC SERVERS
AT ENBEIXRBIRARSS 2 IP #ilt5ZR
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NETCONFIG DNS FORWARDER
FERER DNS L2352 FR, 90 bind = resolver

NETCONFIG DNS RESOLVER OPTIONS
¥BESNE| /var/run/netconfig/resolv.conf BYEEEIR, FI0:

debug attempts:1 timeout:10

EXEZER, 380 resolv.conf FHH,

NETCONFIG DNS RESOLVER SORTLIST
ZEE 10 mpy5Ik, Hlan:

130.155.160.0/255.255.240.0 130.155.0.0

EXEZER, 380 resolv.conf FHH,

EfFF netconfig 2/ DNS Bt &, i51&E NETCONFIG DNS POLICY='', &% netconfig
HFES, i85 netconfig(8) FAA01 (man 8 netconfig),

1 23.6 : /var/run/netconfig/resolv.conf

# Our domain

search example.com

#

# We use dns.example.com (192.168.1.116) as nameserver
nameserver 192.168.1.116

23.6.2.9 /sbin/netconfig

netconfig B2— " AFEEMMNERERENERC TR, EaHTHSEXNSENSE
HECEVIHIRIETE X EREE LA DHCP 3¢ PPP 2R HAVIZ B, B AR RENEEEXHE
BEhIRE HABRIME(ER netconfig EIREFIEF RN H T RS

netconfig iRF|=FFEi2{E, netconfig modify #1 netconfig remove < HE
91 DHCP =% PPP BYSFHPFEF Bl F7E netconfig PR B M P RIBRIZE. X netconfig
update s BIFHTHRF:
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modify
netconfig modify fMEAEE FHaEOMARSHoITIGE HEMMLKHE
B, Netconfig SMITERNTMER --lease-file FILENAME EIFEERIHFHIR
BgE, HEHEMEEFENE, BIRAESS (FHEBRITT—MERSMFFREE) Fik.
BEEENHEFZROMNRSAESIKRERSEES, ZI%0H -1 INTERFACE NAME &%#f5
Eo ZARSH -s SERVICE NAME BE¥8%E.

remove
netconfig remove < AIEEIZROMRS A S ERBREIRFRENDISIREHEMN
MBS, ZiZOM -1 INTERFACE NAME B335%E. ZAR$EH -s SERVICE NAME

SEIERE

update
netconfig update i< FERAHAIKERMMBEE. HREAFHFSEEENE, XIF
BHEA, NRIEEHIEEMIRS (dns. nis 8 ntp) , iBEFEA -m MODULE TYPE

2o

netconfig REEMEFHSECE IR E I FIENXKE L YaST /£ /etc/sysconfig/network/
config XHHEN., BEEEEI R (ff30 DHCP 5 PPP) {RMHMISEBEIRERXLETE
@i netconfig modify #1 netconfig remove IREEIEEIX, B NetworkManager
BY, netconfig (EZRE&IETN auto A1) 1XfEFA NetworkManager 88, RB&ERES ifup /5
SERRBEMEAEMBEOMNIZE, INE NetworkManager RIBMHERNLE, BERABSISEEN
EF&EIRE, A2 REEA NetworkManager 1 wicked 753%,

B netconfig WEZEE, 155X man 8 netconfig,

23.6.2.10 /etc/hosts

FEUESCfEeR, 001237 “/etc/hosts” HFUR, BRAENBIEIK IP ik, NRKRSLHER AR
588, WIFSHERIL IP EENAE VL TFITELR, FXERASIETRMA—ITHE,
B8 IP#ilt, T2REMNENBMENEZ, IPHUAKTESTHFL, STATKNGIRRR
o ABRRRU # S5k
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{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

IXE, MBI AMEfE, BB MUTF hosts XEMERR, REMEBIMRIEHUER
BiE. EEWH 23.8 “/etc/networks” o

{5 23.8 : /etc/networks

loopback 127.0.0.0
localnet 192.168.0.0

23.6.2.12 /etc/host.conf

XS 2 FRERAT, Bl@i 2 = EEFR iR EN B RNB B, xR A F R libcd 3¢
libch BUiERF. X FHFIM glibc 2R, 1B /etc/nsswitch.conf FHIKE. BNSEHE
AR R —1THRRIN. FR # FFSH ko 7 23.2 “/etc/host.conf (92 BRT
BB, 91239 “/etc/host.conf” HERT /etc/host.conf BRI,

% 23.2 . /[ETC/HOST.CONF Hy&¥

order hosts. bind LR IRS LU ITRRETNINE. ATES
WE (ERTHEIESHEF) :

hosts: $#Z /etc/hosts X
bind: ihR)RAMARSE2S
nis: {#/A NIS

multi on/off EX /etc/hosts FRIANENIERERIUA
BEZA P ik,
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nospoof on spoofalert on/off

trim domainname

f5123.9 : /etc/host.conf

# We have named running

order hosts bind

# Allow multiple address

multi on

23.6.2.13 /etc/nsswitch.conf

XS F B RARSS2S spoofing, {BXIK

KECE B AR,

EEVZERE, IBEENEZBSENBDFF
(FRRENBESER) - IR H st
IR /etc/hosts XA HFA, BN

Rzs@d My B2 # 1 TIR B o

GNU C Library 2.0 95| N5 ZFRARSS 4% (NNS) IS INBREIR#HITH, BXIFMAES, BN
nsswitch.conf(5) FMIIF (GNU C EESZFA) o

EFiAWIRFE2ESXH /etc/nsswitch.conf FENXM,. 3] 23.10 “/etc/

nsswitch.conf”

51 23.10 : /etc/nsswitch.conf

passwd:
group:

hosts:

networks:

services:

protocols:

rpc:
ethers:

336

compat
compat

files dns
files dns

db files
db files
files
files

FCEX

RERT nsswitch.conf BIRG, IR # FSHL, EAHG
f1, hosts #IEETHINEE BT DNS EiERELIXR /etc/hosts (files),
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netmasks:
netgroup:
publickey:

bootparams:
automount:
aliases:
shadow:

files
files nis

files

files
files nis
files nis

compat

72 23.3 “iEid Jetc/nsswitch.conf B] FHBVZUEZE" HFIHT NSS EATRHY “8E
EE” o #2234 “NSS “HEE" BECEEIT hBIHT NSS $HiEER A B 1ET,

£ 23.3 : i@id /ETC/NSSWITCH.CONF v] BRI

aliases

ethers

netmasks

group

hosts

netgroup

networks

publickey

password

337

sendmail SCHEAYER4SE; S man 5

aliases,
LA W3tk

R R T RBRMGIR, RETEERT L
A BE,

getgrent EANAF4H. 5iFZW group
SOES DA

gethostbyname FIFEMUEREFERIEN R
0 1P ik,

EMERAFIEHEIF RN RN E R ENF B
51X, 5B netgroup(5) FMT,

getnetent {ERRIMILEERAMILE,

NFS #0 NIS+ f£FEH Secure_RPC BIASAFNIZR
Ao

getpwent FRMNAFOS; BFER
passwd(5) FADi,
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protocols getprotoent FEAMMLEINN; BESNH
protocols(5) FMDI,

rpc getrpcbyname FZFEMRERFERITIES
218 A & FRANHL,

services getservent fERHIMEIRS.

shadow BFA®O<, A getspnam F/A; HEN

shadow(5) FMi,

| 23.4: NSS “$/iERE" HIBCEE

files BiFipin)XH, 5130 /etc/aliases
db B BRG]
nis. nisplus NIS, BiEBN (ZeAaiEmE) ,HF4E
“Tiﬁﬁ NIS”
dns {YBIF1E hosts # networks B B&
compat {YRIA{E passwd. shadow #1 group #J
¥V R#A

23.6.2.14 /etc/nscd.conf

X HFHAFEE nscd (BMIRSEFTIFERF) o IS MW nscd(8) M nscd.conf(5) F
M. BIAERT, passwd. groups # hosts BIRZINA nscd #HITEF. X NISH
LDAP HERRSHMREMSIFREE, BN, SRIARIZMR. AHENHHEEMRIEZ,
NRBE passwd NEF, WBERE 15 WA GEIRFIFRNNZAER, ERUTHTER
& nscd, 4EFEXERERFATIEL:

> sudo systemctl restart nscd
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23.6.2.15 /etc/HOSTNAME

/etc/HOSTNAME B&R£RENENE (FQHN), ZL2RENENZEMEHBHENZ.
XHRESE—1T (EITPIREENR) o HENSISHIRE .

23.6.3 hidAcE

REEXHSREZH, AIMEHTIR. ZRENAECE, B5ER ip m. EMERE,
iﬁﬁﬁﬁ ping ﬁ%\o

e ip SEERFEINERE, MASKEREFIREX G, NRRTEHNVEEX G
NECE, E5|SHEEREENNNBEE,

Q i#&E: ifconfig M route Bsdhd
ifconfig #1 route TEBH, BEXNMER ip. 5180, ifconfig SFEEORR
B 9 1NFER,

23.6.3.1 fEMA ip EEEMLRHEO

ip RAXRETRNEEMSLIRE. MEIEE. RIEKAIXEURBFENTE,
ip BIEEEXMNTE, ©SHNERIEEN ip OPTIONS O0BJECT COMMAND . mIfERLATRH
R:
link
L3 R/ I

address
X RFRRIGEFHY IP ik,

neighbor
TR R ARP B NDISC 771,

route

I3 R IR BR FR R R T
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rule

IHER SRR TR B ER e R ER B 2R R R AR

maddress
T RIFT/RZ RS ML,

mroute

MR TR S BB BAEEFI

tunnel
BRI R IP ERIBKE,

SNRKIE ML, NFERRINGS (@

ERAU T L ERISEIVRE!

> sudo ip link set DEV NAME
BN, BFMAIRE eth0, FHWA
> sudo ip link set eth® down
BRRHEZIRE, 15ER

> sudo ip link set eth® up

B list) o

) =5 BT NICIREHIER

MRERU T LEREMLE

> sudo ip link set DEV NAME down

T LRI R AWML ED,
YNRERBERIME T LUK ML SR AFTER BN Z REVHERER, BT

> sudo ip link set DEV NAME carrier off

540, ip link set DEV NAME down =EF{ER DEV NAME BIFREEEH, m ip

link set DEV carrier off IFf%, & FE, carrier off FTEWNLE

BB,
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BRigEBEROYIENS, BET

> sudo ip link set DEV NAME carrier on

AERERE, AIMREHITRE. BiRE IP i, 5(ERA

> sudo ip addr add IP ADDRESS + dev DEV_NAME

g0, B3RO etho ML E NHAREN #8 (& brd) #9192.168.12.154/30, BN
> sudo ip addr add 192.168.12.154/30 brd + dev ethO
BIREENERE, EUARERINNX, BIRERFHIMX, BN

> sudo ip route add default via gateway ip address
BERTRAIRE, 1BER

> sudo ip link 1s

ERERIEFIETHZO, 5ER

> sudo ip link 1ls up

EHIeENZEORIMER, BRI

> sudo ip -s link 1s DEV NAME

EERHMERERE GIREXENNEILENER) , BHEA

> sudo ip -d link 1s DEV NAME

55, BERRENNEE (IPv4. IPv6) ik, BN

> sudo ip addr

iR, ATLUREIEXIGE MAC tiUtME R, BE2RFIEKA, 5EA
> sudo ip route show

BXfEA ip WIFARER, BMA ip help SZ0 man 8 ip FMDil, help ETUARIAF
FRE ip Fee<, Hly0:
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> sudo ip addr help

BJTE /usr/share/doc/packages/iproute2/ip-cref.pdf H%E ip F,

23.63.2 f£A ping MidiE

ping @< EAT MK TCP/IP EZEEEMMTETR, ©FR ICMP iR/ iz
ECHO_REQUEST #UEHSC&XEIBIREN, FHBEREINES. WNRMI, ping KETRKT
X—HERIVER . XRTWEHERRIETEE

ping RYEEMIXF A ITENZ EIREEINEE: EREREXTEEREN —LEXEE,
23,11 “Fi% ping BEEIH” s, BIEE ping HHTRA. EHEITESEXEXENE
. EXRMEM ping HRETHEINES.

Att, EefLUERENIRZRE IP sk (130 ping example.com

ping 192.168.3.100) ., EF=—EAZXE, BEER ar-c,
MRIAFENETEREIIGE, WElER -c ETURIREIEEH. fii, X ping REIAN=1E, 15

¥ ping -c 3 example.com,

f5123.11 : &< PING BY%atH

ping -c 3 example.com

PING example.com (192.168.3.100) 56(84) bytes of data.

64 bytes from example.com (192.168.3.100): icmp seg=1 ttl=49 time=188 ms
64 bytes from example.com (192.168.3.100): icmp seq=2 ttl=49 time=184 ms
64 bytes from example.com (192.168.3.100): icmp seq=3 ttl=49 time=183 ms
--- example.com ping statistics ---

3 packets transmitted, 3 received, 0% packet loss, time 2007ms

rtt min/avg/max/mdev = 183.417/185.447/188.259/2.052 ms

mNEZ B RRIART ElEfR A —FD. ping IRETIEM -1 RKEKEIFR. Fli0, ¥ ping jElFEE
mE+F, E%N ping -1 10 example.como

EFEZIMMEEENRAT, BEIEIFEZROMILAE ping §2IEEEH. ERITILLE
6, AIK -1 EMESEEIRERIF—EREMA, FIW ping -I wlanl example.com,

BXEH ping WELZZEMAEE, BMA ping -h HEF ping (8) FMI.
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(©) i=F: PingIPv6 it
FF IPve ik, JE1ERA ping6 7%, EER, E ping AsipEigitiit, #0H -1 iBE
#O. MR\ ethl AI3REUHAL, NI THLSEY:

ping6 -I ethl fe80::117:21ff:feda:a425

23.6.4 BITXHMEDRES

BRT EENBNEREXHZIN, EFE—EARESISIHENERE LRSS systemd $t
XEMZ NS, RIS multi-user.target BifE, EIaBoXEXXEMZS,
R B B A RN B T B E 5 B X4 FEZS, BX systemd BYIF
MMER, BENE 195 “systemd FHIEEF" ; BX systemd BIirfFHER, BEL
systemd.special B9FAADT (man systemd.special),

PRS2 B B — L A ST (4 AN R BN R 2

network.target
network.target 2MLRH systemd B%, BHEAESXEBURTRAAEIERIRHEIG
BHo

BXEMEE, BB MW http://www.freedesktop.org/wiki/Software/systemd/
NetworkTarget/ @,

multi-user.target
multi-user.target BEaMBAXENEZRSNE AR RSB systemd Biro

rpcbind
BB & RPC iZF S IR BB rpcbind SLATERF. ©& RPC IRSZBFIER,
90 NFS fR528.

ypserv

IBzh NIS fRS528,

ypbind
B5h NIS B P if.
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/etc/init.d/nfsserver
B5h NFS BR5528.

/etc/init.d/postfix
1= postfix #iZ2,

23.7 1REHNEIRT

MFRLERE, FELME THEDUAMGENIESIEL M AN ERNMEEE. £
XLEFRT, AIUREZMUANIEERSEENMIEIRE.

HP7E 1% B BB BT S E R BIATIR e, HITAETESZHPERFERNEM, ZIEXBRIAN
active-backup, HEER, WREDHOLELRIE, B—MPEIHOKETRENIHO. 7]
BRI THERER:

0 (balance-rr)
#EafESE— N ARE— A BEOGR. RESEMAETE,

1 (active-backup)
RAE—ITREZFOQTFEDRES. MRERELE, F—MEORTHREDIRS., IgE
& SUSE Linux Enterprise Desktop BIERIANIRE . RIEBH.

2 (balance-xor)
MERREHAEPEENRENEEMETAZOEIKFD. XREERVNZE., RHEHS
TR0 2 H T,

3 (broadcast)
FEREZOL BREEN. FSERIRVINZT. RIHEHE

4 (802.3ad)
BEORSREZMEEREMNTIKENS, EERORDIEFFE ethtool ZiHF, L
K:32#5F IEEE 802.3ad i HESHHIT T HNAENR TN, RESBM A EHFE,

5 (balance-tlb)
BENFRAEHTE, TEZORNEFTH ethtool i, BERFERMINZR. 1
(BY AR
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6 (balance-alb)
BiEN T g, FEEORDIERFFH ethtool =, BERFERRIZFH. RER
IR

BXZMIERRIFEMIRE, BB Whttps://www.kernel.org/doc/Documentation/networking/
bonding.txta,

©) =7 45EM Xen
BERBERANTFESTIEENRATANITENAEN. XEKRETEAZSHEER, BT
Dom0 RERAHERE, MEZ, RBEHEEZITMRIERG— VM Guest R4RY, 7
VM Guest FigEHE A B Mo

Q i&: IBMPOWER: ibmveth Rzis4pE@s 5 6
(balance-tlb/balance-alb)
tlb/alb BEAE S Power Bl ZBIFEEAR, BEREMS, LT tib/alb WX HILEEIR
2R A & XFEN G AR BT MAC #it (FIVEREIMLAR] MAC #ihh) BIARES
B, Power EHHAZIFXLESR, Fitb, ibmveth RZREET 5 M 60

BECEHEIRE, BEAUTIRE:
1. iB17YaST» &% > WHILE,

2. ERANNHRZELEERNHE, BEHT—THRE
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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)

o T IP ik
o ThASHHE (/85 DHCP B Zeroconf)
L4 %Iu\*aiﬁkﬂl‘] |P iﬁ’,iﬂ:

BEARESEIRENTG .

5. PRIBLIE I nhiE it T IR E AR T

HETTE M.
1. B T—%, ARREHERL YaST LIRS,

23.7.1 BEEROHIEK

EREMSIFE (WSTAE) F, AREEREMIERZEOBRNS—

FREIEFFRIIE, BRT R IRE Y E i O BIHAER.

REMEEHE (% man 5 ifcfg-bonding) , flu0:

346

3. EFUMEIASEIREISK P #itlt, B =FhA AR HI%E:

T—#MN)

4, EHEIROERF, EPRXEFREERZFENIAZISEPRILUAWIZE.

4B I O BYFAEIR

6. WRRKESE miimon=100 FNEIHEIRNIZEF LT, MELKBIUEEH, WARSEROE

™o [RERTEETE
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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"

[ R ]

£ STARTMODE=hotplug #1 BOOTPROTO=none }EE4PE RO :

ifcfg-etho
STARTMODE="hotplug'
BOOTPROTO="'"none"

ifcfg-ethl
STARTMODE="hotplug'
BOOTPROTO="none"

BOOTPROTO=none f£F8 ethtool %W (WNRIRMH) , EFRE ifup ethe LIREBHERK,
XERABEROZEOBRE LS.,

STARTMODE=hotplug =487 im %7 R AR BEIIANSERE,

LEHEY /etc/udev/rules.d/70-persistent-net.rules F89 udev #N, LUER
241D (udev KERNELS Xx#F%[ETF hwinfo --netcard 89 “SysFSBusID” ) fif=E
MAC #tihtILACIS &, X AITERIRAMRERIESG (L TRE—IEEE MAC REIRIMK) , FHE
TESEENETBSE RO MAC Hilt BT IR,

Bign:

SUBSYSTEM=="net", ACTION=="add", DRIVERS=="?*",
KERNELS=="0000:00:19.0", ATTR{dev id}=="0x0", ATTR{type}=="1",

KERNEL=="eth*", NAME="eth@"

725|158y, systemd network.service AEFFHERKBEIROAMNLE, MEFFHEME,
FEEEVEEE—IYPERORTAH. SMARFRER—IBEIROZEO (M NIC IBREHIZFREER
4%E. H1T NIC IRSHFZFHY rmmod i EIEARR PCI HUER) B, RIZ=BohMIGESIE
FER. HRARFFMIMRE (BIRIEETRNES) , udev KFERAETFLEIKA BT
NEEBGFZAPEHRONZIR, HAERER ifup. A ifup KEEFHRMALE.
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23.8 REHBIRE

EHE (HE
“UmOERT FAIE,

‘HRES” BT @8ANRNE,

3 “@BEiE . “AKREE”
EXMESBEERMA “BE” , RAEEME Linux RIZFE (FERE 2371

A Y

SN

) H%LELJ\*ZE{ﬁlgEHEO ﬁﬁ—j: DLEE
XEE[E] )R ER B e R —

& THRsNRIAN) o WA F-IaAREAX MR ER G o

PBEMMESIMEZBNEBREFET, DIERE—HNERZRR, BAENRR
teamd KAIRYEO, Hft—tIEERF TEFLE, X—RSRNBEERLARR, BE

R ECHFEYRSEIIESENZT. MERERLR, BBME 235

BELEAR” o

£ 23.5 | PESHAARINEELLE
IhiE
[THE. 1B TX 5RE.
SEDNED TX 5
LACP (802.3ad) i
ETa#H7 TX %R
FAFP B] Ui B G 75 BRI 2
TX B T2 ¥5 (TLB)

Ft3¢ LACP B9 TX A E
¥

Ethtool ¥&#Z 451

ARP 52540

NS/NA (IPV6) S50

3¢ TX/RX B&12H9 RCU BE
I O SR ARG
BIMARIm O SIS E
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Ihie HE HE
ZiERnRE AR =
VLAN Z#F = =
ZIREES = =

#&. http://libteam.org/files/teamdev.pp.pdf #

HEMME M EX ML A AT UHITER. PRSI EEAIEHE LRI A AR EIE,
ERREARLYE,

MEMMERT BT ARERER. HERaMBETRMREZNERBER, ellivk:
* REIMLEIE ZB18Y 51 3T
o M—PMZIREEF— MK ENHRERE (BHP—MREHINHEN) .

BaNZE AT EIBIMEIRER YaST iRIR, BFEBRFEEMENE. UTE2ERTFFREN
EINEECERN—RRIIE:

372 23.1 . —fgidiE

1. HIREREMAEVENDRHEE, ©% libteam-tools. libteamdct10 #I python-
libteam &,

2. £ /etc/sysconfig/network/ TFERIB—MECEX M, @FEN ifcfg-teamd, R
BEEZITNENEILE, BACIHEERTBIENRES.
ZEEXHEEETEE, FMRPUXETEMTHA (BB man ifcfg #1 man

ifcfg-team) . RHKNAB /etc/sysconfig/network/ifcfg.template XHEHIE
H7 RBIRE,

3. EMBERFIMEREIIEONEEXYH (@FH ifcfg-etho f ifcfg-ethl)

BIEEENEMIXYE, AEBREER. Wicked RERMENULESHRENEE
BEX %o

4. (Fik) & Wicked NEEEXHHEREERESMERS!

> sudo wicked show-config
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5. BEIMENEILE teamO :
> sudo wicked ifup all team@
MREFEEMBAES, BE all FoeEEMER - -debug all &I,
6. MBEMRIMEIGEIRE, BIHITUT RSB UUTERZIRE:
* M Wicked REX teamd SLHIATIRTS
> sudo wicked ifstatus --verbose team
o FREVEEANLFIRVRE:
> sudo teamdctl team@ state
° FREY teamd SLfIBY systemd RZS:

> sudo systemctl status teamd@team0

U LR RRBELENTED A ERHEERENTE,

7. MREZEFEN ifcfg-team0 XHEFHHARBTHITEN, BEAUTHSEREHHE
=

> sudo wicked ifreload team0

B7)fER systemctl REFLNFIRE! MIBEMAMLFIRH wicked 85,
BUREREASIRE, BHRITUTIE:

312 23.2 1 ERESIRE

1. FIEMKAETIZE teamO :

> sudo wicked ifdown team0

2. ¥xXf¥ /etc/sysconfig/network/ifcfg-teamd E&&Z A /etc/sysconfig/
network/.ifcfg-teamd ., EXHZEIEHBEAN—TR, LUE wicked “BFRE" B, M0
RIEHIFTBREZLCE, WalAERRZX .
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3. ENEHEE:

> sudo wicked ifreload all

23.8.1 R RS {ERY S =T

AHTERATREHE. A TENEEXHFRICIZAR MM TEINEINMENIFRS, 4
072 231 “—idis” IgBiRE. £ teamdctl &M,

5123.12 : MBIMERNGHTEEE

STARTMODE=auto @

BOOTPROTO=static @
IPADDRESS="192.168.1.1/24" @
IPADDR6="fd00:deca:fbad:50::1/64" @

TEAM RUNNER="1loadbalance" ©

TEAM LB TX HASH="ipv4,bipv6,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" @

O EHEIMMEILENBEh. auto XMERTEOBENERSIANSE, HESESKE
5| S BRIB .
MREREBRITIEHNILE GHELEBREE) , 151§ STARTMODE &€& manual.
@ IREFS IPHAE (A TF IPv4FERE 192.168.1.1, XF IPv6IERE
fdo0:deca:fbad:50::1) ,
R ML IMEIZERZ RS IP #itik, 158 E BOOTPROTO="dhcp" HEMR (FFRE
=) ©4 IPADDRESS #1 IPADDR6 HY1T.

© & TEAM RUNNER i&E&7 loadbalance LUSETEHTEIHET.
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0 HBENRGULIENBZMEREN— IS MIRE.
0 TEXHERmME, URMMBIRENRES. REJREERHHA SN, FRINME

ethtool A&MITHE, Eit, RERERREBR. B, EAINETILELMLE
B LR ESIZER .
MREFERREENTEEES, EEM arp_ping W, XEFESEERENELIE
ping (¥£ TEAM LW ARP_PING TARGET HOST T=HEE) . NHIZKEINEZR, 7
BB EIRE M N ETEET.

O TEXHERBEN (EXH) SETEFRKEBMZERNER (UZEWHEM) .

23.8.2 R ERAMBHEEINHIERRS

HEEREATHRERIABMENESENET RN, FERHAHTHNEANE LS. FAMNE
RENZEEIET, HETZSHIKENEEEIEHE,
FRUTREX 4o tIZ GRS TR MM IMEIS &, #HE0712 231 "R LG
Bi&%&, F£A teamdctl HEHH,

f5123.13 : DHCP RN FigERECE

STARTMODE=auto @

BOOTPROTO=static @
IPADDR="192.168.1.2/24" @
IPADDR6="fd00:deca:fbad:50::2/64" @

TEAM RUNNER=activebackup ©
TEAM PORT DEVICE 0="eth0o" @
TEAM PORT DEVICE 1="ethl" @

TEAM LW NAME=ethtool @
TEAM LW ETHTOOL DELAY UP="10" @
TEAM_LW_ETHTOOL DELAY DOWN="10" @

0 EFINERENER. auto —ERTEORBENERSAIANKE, HESESRES|

SENISE=ER
MNREEERTEIEE HHEIEEBIER) , 5% STARTMODE &4 manual,
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© IKEFHS P (L&3TF IPV4$EE 192.168.1.2, ITF IPV6IEE
fdo0:deca:fbad:50::2) ,

INRMEIMEIRERIZERRNZ IP #idk, 751&E BOOTPROTO="dhcp" HEM (SFRE
=) ®% IPADDRESS #1 IPADDR6 H91T.

¥ TEAM _RUNNER i&E} activebackup LUBGEHEREZBIED

BENRES USIERMEMEREN — M RHZMES,

TEXFEERR S NEE, MEMMNEISEIRES, REYISEEEHAHRE, BINME
ethtool ASHITHRE, FEit, REREFRREBR. B, EANETILELMLE
BRI LIRS,

NRERERREENAIEEES, EMER arp_ping £, XESAERENLZE
ping (£ TEAM LW ARP_PING TARGET HOST T=HflE) . NHKIIEER, ML
IMEIREA WA EBE.

O TEXHERBEH (HXHF) SETEFKREEMZENIER (UZEMAREL) .

®

® ©

23.8.3 Hffl: A& LRI VLAN

VLAN 21 (Virtual Local Area Network) 4SS, EAFEEMNMIEUAN LIZ1T%
MEE (B) UKW, EUZEANENESAREN 8, UEHIESNXENRE— VLAN
FEE IR O 2 8 Rk,
THEHNAFISTEASIREHIEM ORI NFES VLAN:

e vlian0, #EE IP#E 192.168.10.1

e vlanl, 48EZI IP #ult 192.168.20.1
b NN Fivaneiuy s

1. ERA LB A VLAN A7id. B WAGIREEAMNHTE, KRNEFEEFHEERESE
w7 (LACP) (802.3ad). BX4T, IBEREFFio

2. HERR B NASIKREEANH TEHHRERS, FE 23817 Al WENHIE
AETE 355 23.8.2 A ERANSHELIEERE" FMIREATIRE.

3. £ /etc/sysconfig/network F, SIZBEEZUTAREH ifcfg-vliand XH:
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STARTMODE="auto"
BOOTPROTO="static" @
IPADDR='192.168.10.1/24' @
ETHERDEVICE="team0" @

VLAN ID="0" @

VLAN='yes "

ENXEER IP sk (£ IPADDR H3E%E) o
ENX P i, XBEEEHWKHEL,
BEERT VLAN EOMLIREO, XEEHNASIEE (teamd),

79 VLAN $EEME—HRY ID, XH&F] VLAN ID RIF5EHR ifcfg-vianVLAN ID
I, fEAFIF, VLAN ID & 0, EmXHEREA ifcfg-vlano,

© ® ®© O

4. ¥ /etc/sysconfig/network/ifcfg-viand XHEEHE| /etc/sysconfig/
network/ifcfg-vlanl, HEXRUTE:

o M 192.168.10.1/24 %l 192.168.20.1/24 # IPADDR,
° M 0% 18 VLAN ID,
5. BEhEN VLAN:

# wicked ifup vlan0 vlanl
6. & ifconfig AYEEIL :

# ifconfig -a
[...]
vlan0 Link encap:Ethernet HWaddr 08:00:27:DC:43:98
inet addr:192.168.10.1 Bcast:192.168.10.255 Mask:255.255.255.0
inet6 addr: fe80::a00:27ff:fedc:4398/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:12 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 b) TX bytes:816 (816.0 b)

354 . BEik&E ERIVLAN SLED 15 SP4



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 BILAFoHSNEER YaST BEFTENN.. BXEERR, BENE M4 = “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
ENHIECE S FraviEO (USB. LAKMEL Wi-Fi) MEERUTENNIES. AJLURIRLLT =S4 TENHL
B MFTEMNLHIT R

PostScript $TEN#
Linux A1 Unix B EYRIERITEN RSEEF PostScript XA TENNIE = £ H IR AR HTEN
£55. SNRITENHLAT LAE LR PostScript AT AR EEITEN R FEIMINN DS B %R
XEESAY, BT LARRMR AT s H IR AV IRAVER H
PDF IE7EZ#HEXA PostScript, FATREFTENMEWARR. RIEIZFTED PDF (MIAXIE
PostScript) BY PostScript+PDF {TEIHIBEL . F4H PostScript $TENNIEEEFTEN
TERFEPRE PDF 3% PostScript,

FREEFTENNL (PCL#0 ESC/P FHiES
MFERMITENNIES, FTENRSAILUfER) Ghostscript 3§ PostScript EL 4% BN AY
ITEMNVES. LEMEMEFM AR, RERNESE PCL (FEE HP ITEIN R EH e EF
mafEF) # ESC/P (Epson $TEMHIER) . XLEATEIWIESBES Linux 28, aI4%
L NHRBVFTENRER . Linux BIRETC A (E A LEASTRITENNIhEE. PR T HP 1 Epson Z
4b, HETEEEEMITEINELIERSFF A Linux IREHIER, @ FFRURAHS I aliEE XL
IXEHAEFIR L Linux RITEGHNE,

EBITENN (B#57 GDI FTEDHL)
XLEFTENN AT I E MAITENNIE S, XEATENHIER B S NS IE RITENIE
=, RBESTEAMIRANTIEEZET K, BERE Windows IRENFEFFHIXLEFTENHfE
B, BXBEZER, B8MNE 24817 “FFRAETEIIESBFTEIN -

EEMEFHITENNZ AT, BF2EUTRRUT FEEELATEINRI B R
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http://www.openprinting.org/printers #
BEFTEINEIEZER OpenPrinting 01, #IEEE R Linux RS, B
&, Linux & ReEEREFN e BNREER. Hith, HFNTER “T2iF BT
HIESRFHY SUSE Linux Enterprise Desktop i %%fE, A*—EXEB IS, X%,
BIREA—E I LIS H ERIRE, REREASHEITME.

http://pages.cs.wisc.edu/~ghost/ 2
Ghostscript 5

/usr/share/doc/packages/ghostscript/catalog.devices
W& Ghostscript IRGIFEFFIFR.

24.1 CUPS I{Enit=

RREIE—MTEMES, TEMEL R TENNEENE XRETEZFNESEHN. HPEE
FTENHBY R MREFTENPATIR R AR, AR REEEERTIESE (FIAEFITEMNANED) RIS
Bo

SETENELDE— N LT RITENY. REAIZFEEFEATIRRIFTENESS, EEIFRFEITEN]
BRI RIEERERER. TEWLESMAERS, REEVIZER BT E a8 M e im R 2 dE A 2T ED
Mo

TR EERITHEINN AEFEMREIE (8% PostScript 8 PDF, thaJgEA
ASCIl. JPEG %) HRIUNSTE FHTENNAVEHE (PostScript. PCL. ESC/P %) . PPD X4
R T FTENHIAYZHEE. PPD X &L S1TENHASE BEI AR AEFTENH L B X EETFAER S
Ho LIERARGATHRAP EENETHRE Ao

SNRFEABZ PostScript $TEINL, NILIELERRFRFEUEFLIRAFTENNIAFER PostScript, X
AR B EITENNIREHTZRF . SIRERAZEIE PostScript FTENHL, NI ISR RFAIGEIBERNIT
ENLEZ FRVEERE, XEEMEFEE—NESERFTENNRY FTENVIREIIER . fEimMI IR W TED
NASTERVEE, AREAREIFTEIN.
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24.2 EEFTENNLRY AT

B LUEIE 2 R B TENNIEIERI RS, CUPS MECE FEEX 9 At T ENAN AN @ LR
HEIRZRARHITEIN.. BXRITEMWLERNEZER, 1BiRIE https://en.opensuse.org/
SDB:CUPS_in_a_Nutshell # EFXE CUPS in a Nutshell (CUPS #ti&)

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

OTAMN) BITENIES. LR FEER CUPS FMEMTEWLENZHEN. INREE

PPD X, ITEN¥UBRHIL “Rig” REELIHTEN, BEXFEHEHMAIE R,

EF0E PostScript $TENNL, &EMFERRE—INEIER PPD X4, manufacturer-PPDs

A OpenPrintingPPDs-postscript BM4BHRMTIFZ PPD X, IBEWE 247371
“BNREEHRH PPD X4 M 24821 “RERIER PPD XHRIAF PostScript $TE

M o

#EY PPD XA LABEETEE R /usr/share/cups/model/ |, Hi0E 34.1.1 7 “FEH

YaST A NNIREAZF" HPErRER YaST RMEHTENR SR, MG, AIUEITEINISERZHiE

2 PPD XXf%,

MRITENNFE A H B ERERNREE, BESH/ 0. XFPLEEXTIATESE SUSE Linux

Enterprise Desktop #RHIZ#FRN. FIh, TGRSR URENARIIE, HERSKA

BEFEREEBM HMFISHNGEE I, HTFIERE, FRINZEGEEHRGT
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24.4  WIZZFTENH,

PIEFTENHLET ASZFF Y, BLEREEZRHLITENFREMNN. REKED ZHNNEE
WOEML, BRLEHIEHAIAREN T g, tIUREERF D SIRERANERSER. IR
DR Linux RehiEF. HEiMERSEERITIRIEN RRERES MIMYEBR] LATE Linux H1E
BILE. AL, EAIRERERIRARMETLINEEFRNERE.,

CUPS 2% socket. LPD. IPP #1 smb #i¥%

socket
EETBIEBASCRTESIERZ L IXE TCP EEFHEE, —
LS ANERETIROSEE 9100 5 35, && URI (FE—FR
FRIAFT) BYIEEN socket:// IP.OF. THE.PRINTER : PORT , f§l
90: socket://192.168.2.202:9100/,

LPD (TRITEDMNFIFIER)
LPD #4300 RFC 1179 FRFIR, ERLLIY, FTENBAGY ID F(ELAEREIRIG ST LPRET
ENBUEAIX. Ak, ALE LPD MhiNBI SIS EFTENBATI, FFTENHISSHILEIEE
RoE, AILUESZAITENBASIEEEME M. WRFE, FTEWFMIIZIEHEFRMNE
#Ro BEMERA LPT. LPT1. LP1 3EMAIZHFR. LPD lRSMIHOSE 515, &% URI R
fl: 1pd://192.168.2.202/LPT1,

IPP (EEXRFTERHHN)
IPP &F HTTP thi¥e £/ IPP, FRfZZMISESHRIBUELLEMNNESZ —LE, CUPS
EF IPP #{TAEREIRILIE, BIEMEE IPP, HIUIRMITENATINEH. PP HmOS
= 631, && URIRAI: ipp://192.168.2.202/ps fl ipp://192.168.2.202/

printers/ps.

SMB (Windows =
CUPS I #57E1%#2E) Windows HZRVFTENH E#1THTEN. AT ULEBIRYT
2 SMB, SMB #RiIxOS 137. 138 # 139, &&F URIRfI: smb://
user:password@workgroup/smb.example.com/printer. smb://
user:password@smb.example.com/printer # smb://smb.example.com/

printer,
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WTIEECE Z I EFTEMLS I MNREISERIRMFIFRIES, WalbiERs<
nmap (B8 nmap EEREM) RAEMN. nmap WEFHIHEOZEITH. Hla0:

> nmap -p 35,137-139,515,631,9100-10000 IP.OF.THE.PRINTER

24.5 ERm<ITLAEE CUPS

CUPS BJfEF lpinfo. lpadmin #1 lpoptions ZZEM&<$ITTARE, KEE—E
E— 1N (B0 USB) MZNSEMILE URl, BERERS EEMILE URI, BEAGS
lpinfo -v | grep ":/":

> sudo lpinfo -v | grep ":/"

direct usb://ACME/FunPrinter%20XL
network socket://192.168.2.253

£/ lpadmin, CUPSBRSSBREIEZAILUNN. MIFRSIEIRITENAT . ZARNNFTENBATY, 51E
RUTEA:

> sudo lpadmin -p QUEUE -v DEVICE-URI -P PPD-FILE -E

%% (-v) E=FE QUEUE (-p), HERIEEN PPD XH (-P)o XEKREBMREFIECET
EN#L, MU0 T % PPD XN URI,

REFR -E FRE—MIET, WFFE CUPS#<, ¥ -E RIEE— SIS EFERMEE
%, BEERTEN, ®NfER -E, SWTERRAIFR:

> sudo lpadmin -p ps -v usb://ACME/FunPrinter%20XL -P \
/usr/share/cups/model/Postscript.ppd.gz -E

AT RBIECE T RILSFTENL

> sudo lpadmin -p ps -v socket://192.168.2.202:9100/ -P \
/usr/share/cups/model/Postscript-levell.ppd.gz -E

360 ERMmLITITAEE CUPS SLED 15 SP4



BX lpadmin BYEZIX, EEE padmin(8) HIFM T,

TERSLEE, FEETRIRENRINE FJUAEMTEMESEIX LR (RIEFER
RUFTENTR) . WAILUfER YaST KREMXLERIAETL, EASMLITIRISERIAEI, 0T

N
1. 8%, 5IHFrEREL:
> sudo lpoptions -p QUEUE -1
Ntk
Resolution/Output Resolution: 150dpi *300dpi 600dpi
AUEREARTUEE N2 SFI4% (* ) #HITHRIR.
2. M lpadmin EXUED:
> sudo lpadmin -p QUEUE -o Resolution=600dpi
3. EMLE:
> sudo lpoptions -p QUEUE -1

Resolution/OQutput Resolution: 150dpi 300dpi *600dpi

EiBAFIETT lpoptions BY, KEBEREEI ~/.cups/lpoptions., {BE, root iERE

A /etc/cups/lpoptions,

24.6 MeEn<1THIED

EMESITHTED, BN p -d QUEUENAME FILENAME , FFHENMEFRER
QUEUENAME #1 FILENAME .

BLENBREFEBT p sp$RETITH, EXMERT, BENBREFIITENFEESRAN
FiMs<S BELTEIEE FILENAME) , 5180 1p -d QUEUENAME
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24.7 SUSE Linux Enterprise Desktop H R4S #RINEE

F e CUPS IhREE £ %t SUSE Linux Enterprise Desktop #1TiH%, XEENE—LEEEENE
o

24.7.1 CUPS FBAANIFH

St SUSE Linux Enterprise Desktop BVERIAR /G, firewalld F&FERE, HEWNE
EORENAATF public KigH, XAPELEENEF,

3 firewalld T EEPIAESH, ERIBEERN firewalld BECE N AVFE F imiX| SIS TENHN,
HERAVF mdns M ipp BIAEMKXIE, AHEKIENIZKRAFFTEINEAG,

( (Zefsavisrm) ,F24F “WRRABAE ,52447 “firewalld” ®#0 https://
en.opensuse.org/SDB:CUPS_and_SANE_Firewall_settings # EIRETHEX firewalld &
BRFAER, )

24.7.1.1 CUPS &ZFiH

BHE CUPS ZFFIREREAMAENAENEFRRNER T R LE1T. EXMERT, B
Rz OEENE NERXIE B, XA LM MLEAER TR T ik,

24.7.1.2 CUPS fg55238

g0%R CUPS AR5 ETER B ASERIPEVRIEMSEIMES, NROFMSEOKE NN AER KSR
Xig Fo BNABEEAREMEZIFEHRRE CUPS ARS528, MRIEEHEIZARSS 222 BIFFRIA A
IEHIA CUPS BCEFRHREIRE BRI,

24.7.2 NS MLEFTENH,

CUPS lrSZE = EMEMSE EASHESTEWN AT ARAREER. FRWAUGEESR, )
EETENEER 2RI RITEINT IR, IR “NE” -
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CUPS B 28@id X 4519 CUPS 3% Y Ek Bonjour/DNS-SD 7EM4E 3B S E{1RIFTENRA

Hll, AT REBNEMLEITENRNG, FEE@ET CUPS RSB BITENNFIE R F ik EiEfT cups-
browsed RS, BAIAMBER T, cups-browsed FeBE). BERNEMNRIERHE, BEFEH
sudo systemctl start cups-browsed., EMRECERSASISEBEEN, BERER
Fim E{#H sudo systemctl enable cups-browsed SHEE,

WRERBDN cups-browsed ZEXEAEIER, NZFKEA CUPS ARZ3 280 gE281d Bonjour/
DNS-SD B EMLEITENPATIRY, ELEIERT, BEESINRE avahi 48, HEMBEREF K
+1EMA sudo systemctl start avahi-daemon BrhXEXHIARSS

BxXRuf@Ed firewalld fRIFNSITENBER, BBWRE 24717 "CUPSFIIHAE" o

24.7.3 B PIRMAGEFRY PPD X

YaST $TENHECE A /usr/share/cups/model %M PPD X4 CUPS i& &G, K
BRGERATHTEINAE S PPD X4, YaST xR AN 2P #E RN EME SLIRFE
PPD AR HNZEME S, AlLt, YaST FTENNIECERIEM PPD X lEX RV A S5
BEM— M UERE,

{XfER PPD XM AMERAEMERRNEENMSEFTRIURERER /usr/share/cups/
model/ #f9 PPD X1, fI0, SNR{EH PostScript 3TENH, TEIER PPD XHEH!

#l /usr/share/cups/model (MIRXLEXHEAFAEETF manufacturer-PPDs 5§
OpenPrintingPPDs-postscript BEEA) , ULIITEWRELE,

Hfth PPD X TR B

e gutenprint: Gutenprint IXEHFEF R EITERY PPD

splix : SpliX IXzpizF M HILACZEY PPD

e OpenPrintingPPDs-ghostscript : Ghostscript NEIREHFEFRI PPD

OpenPrintingPPDs-hpijs : &R F3E HP FTENHLAY HPIJS JXEhAERHY PPD
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24.8 B

TEILTPNE—EREBEIBFTENABEAF IR ) AR AR B8 e X e R BT 555, 11IERY
A GDITENH. PPD XHMiImOECE, HIMNEIIEHE IWMLEFTENNRE. $TENHR] LA
PATISL 3,

24.8.1 AXZFREFTEINIES RIFTEN

XEATEMHASFHERE RRITEINIES, ReeEREMINTAEEHRTIRHTI UL, FtX
LATENN R BERA TSR I T REhIZFRUIRIER GTHRAS. GDI 2 Microsoft* AE & A
MgmiziEO, BEHLSHE RRMH Windows BIRENiZR, TR Windows IREh#2F 2 GDI 7
H, PRUAKEEFTENHIBARIE GDIFTEI, RIEASEfRA AR HERERO L, MERXEFTEI]
QeI AN FTENE S T BITENNIE = K FUFmE .

L GDI FTENHLRI IR A A GDI AR — AT TENHLIIE S #H1TIRME. BS NITENNFMIAT
X EEA{T. BERESFEEFEIIN Windows EER#TIIR (CF: Windows FTENHIRES
@Y Windows HITHTENRY AIBE S 2R FTENHILNHRE] GDI RTU) o X FHEfth GDIFTENH,
T T TREFTENNIE S R BRI,

RSB AN TEINRHE B R IEF. THEITEWIKIZFRER A ET A RERIEXLE
RohiZF el BT ERERFTENRSE, ARRRIEEIEGEMEGTE, Bk, XFIRETH
NMIE = BT ENL AR T AR T EN R FehR AN AT FRRVEE T 50

S5HZREIZIRELT A Linux RohigFiztT, WEFHLETENIES (&IF=E PostScript)

BUFTENHIRIREB R B XA —REWMRBRREFE, ERBREREHLERH*
Wehi2F R, AKIRERE FHTEN R G RF A BIFRIHRE M MR K ENIZF E o

24.8.2 ZBEAHIEW PPD X4 AIHTF PostScript ¥TENH]

MR manufacturer-PPDs B{ OpenPrintingPPDs-postscript HEEFREEERTF

PostScript fTEN#1EY PPD XX+, MIA]LAERFTENHHISEiR HAvIREh#ERF CD LAY PPD X+,
B MFTENHHISE R T F & 1ER PPD X%
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AR LA zip 1744 (.zip) S ERRIESE zip 7744 ( . exe ) BIFZZUIRME PPD X4, MIA unzip &

TRHEREE, 8%, BE PPD XHMIFRLEMNER. AGEA cupstestppd KARER
KifaiA PPD XHEELS “ Adobe PostScript $TENHIFEIAR XX HEAE V4.3” #BRFS, R
SKRAERRE “FAIL, ™ MR PPD XH4HBEEIRE™E, ulRESHEKRM, MiZFR

cupstestppd IREWTF R, WRFE, WRITEINGERHESTIRMESEDN PPD X4,

24.8.3 MSFTENNERR
WEREIEE

RATEMNEEERZIHEN. DFURAEN, ZITENEE NZAHFTENN. NSRITENH]
B LLTAE, MRS A Ko

&2 TCP/IP R4

TCP/IP L& HN 2 FRARMT 420 Bl LUE & T1F.

eEixizE 1pd

365

FRAUTHSMAEEAI S Host £ 1pd (&0 515) i TCP i&E#E:

> netcat -z HOST 515 && echo ok || echo failed

NRAFEEEIUS pd BUERE, N pd FIEERAF/EEIR B FIRe R R R AWK 0]
NRAENAY 1pd R FEHRESHEIHIEREN, B root HMEITUTHS, UE
W2 HOST Lk QUEUE BPRESIRE:

# echo -e "\004queue" \
| netcat -w 2 -p 722 HOST 515

NR lpd AARz, MERTGEERAFENIRSHAIREFEEEMRKZRF, 1R Lpd Lz,
MR N 2R A+ ATE 4 B9 BAGI ERREHITITEN, WIREHEWLEIZEMAG 24.1 “kE
Lpd BRI HE" EmAZ, NiRBEHZE pd 51,

il 24.1 : XH lpd MEEIRER

lpd: your host does not have line printer access

lpd: queue does not exist

printer: spooling disabled
printer: printing disabled
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EEIRTE cupsd

CUPS M4&ARS328 7] LATE UDP i 631 LI #8HEPAT, ERINE 30 B/ #E—R. Ak, KL
T LA BT NENEREEFES #& CUPS &R 28, HITILGR<LZHl, SAMFLER
# CUPS SF4P12F

> netcat -u -1 -p 631 & PID=$! ; sleep 40 ; kill $PID

WNERT 8 CUPS MLBARSZ 281F1E, MGG 24.2 “RE CUPS WMEARS 209 #7 FR
To
ffl 24.2 : B CUPS MKRIRSS 2B/HII 1%

ipp://192.168.2.202:631/printers/queue
UTa<LHATUAZERIME HOST EB cupsd (50O 631) EIL TCP i&E#E:
> netcat -z HOST 631 && echo ok || echo failed

WRAREEEITS cupsd BUERE, N cupsd ATREARGFEINIRAS TN AT BEZIE R A MLE ()
W, lpstat -h HOST -l-t &R[E] HOST LFAAEMTIMRESRS (AREIEEK) , Al
EHEMNE cupsd R FEIRESH B ENIBEZEN,

TENSSABAFME HOST £ QUEVE RREZHBEMEIEFRAMRITEN L, R
RATENMERAR, et —=EaR,

> echo -en "\r" \
| Up -d queue -h HOST

M REFTENNEATENARSS 22t BNHITE SR

366

B, HBETENRRSZRTENAPEITHRRNEZR FEZELIE S MTENEL N ==& R,
XEITENRS 2RI ENPRRNZEF SN, BriETARLIRBNGE, TBHE
=, HiEBEYE TCP ERFXEEINITENIRS 22T ENAFTENNHITI UL, REIITENARS
BITENPHBERNER, BESRE 2447 “WEITEIN o

XHE, TENRRS 2T BN LB M AEEBIBEE A ZiE (TCP/IP REFA<HFTENH]
ER) WERR, BEEALAE, EREMEITERSSZITEN LN TCP im0, WRT
ENYIEIZZTENRRS 2T ENHE BB, N@EER UEITATHRS 2RIt ENBIE—E
BYBIfE{EA nmap BEEFHH nmap SCEERMEL TCP IO, 13, nmap  IP-
address BIRERIREIFTENARSS 21T ENAILA it |
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Port State Service

23/tcp open telnet
80/tcp open http
515/tcp open printer
631/tcp open cups
9100/tcp  open jetdirect

e HET RSO 9100 LT TCP BRI TENARSS 221 BAAY$T
ENFLF 4k, ZHANBRT, nmap RIEETE /usr/share/nmap/nmap-services
FHIH— LB INEO. BREFRBARENIRO, EEMA®< nmap -p

FROM PORT-TO PORT IP ADDRESS., XAJREEE—LeBTiEl, BXFHEE, BEEN
nmap HIFMDTL,

WA T

> echo -en "\rHello\r\f" | netcat -w 1 IP-address port
cat file | netcat -w 1 IP-address port

R 7 R B A0 EIAB N B IR O LUNE R & A ATE iZim O _E XS TENHL#E# 1T FHik.

24.8.4 FIENAmBBREERETREIRER

WFITENRS:, ITEMESTRMITE R CUPS EiRse R ENIZEWA (TENH) BIEEEEX, R
ERWERH—P A BEN (5130, WNRITENNTCEFTEMSE FHTENNIRVEE) , NITENRS
AEFUMFHITE. WMRITEMMN T EZFTEMSE FFTEMNBEIR, 15 EE— 1 EESIZITENVY
PPD X 1%,

24.8.5 ZFRHRIAT

IR BRI A EEEIBREZ R=XEEEY, W CUPS fFim (%0 USB =% socket) MEFTENHR
% ([ cupsd) RE—MHEIR. EHATHEERIUIBZXIRGENRAITRIRHITHRKER
T, ATFHEZIAEEERS, cupsd EEEMEMNPATIRIITED, 1EHERT RENERS,
RABEERNTER cupsenable m<EHERITEL
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24.8.6 CUPS % : MIFRFTENELL

SN CUPS MIARS 28 @I N R A P ik N EENYIH BB FinEN L &S84 cupsd
RFEDRE, MEFL cupsd EZRENAREFIITENESHE I LEIRS R LW
cupsd, ZiRS2R LM cupsd BRITENMES G, sNZESER—MRNESS. Eit, &
FimEN ENESSS5RE[B LTSS FE. AATEMRLBEHRIAFELLE, FIUFR
BEAEFIHENLNELSHERPR, RRRIHITEELBEHR LTRSS cupsd 5, BEFH
cupsd SEFTENEULAN A E TR

EfipRARSS 28 ERUFTENENL, 5fEMA lpstat -h cups.example.com -o ZZEME< KM
RSB LHEWVERES, IERBRIERSSHRERTHZITENEL BIERTEESRFERERITED
M) o ROTARERRENELSS KRIFRIRS 28 ERFTEN/EL:

> cancel -h cups.example.com QUEUE-JOBNUMBER

24.8.7 Bie]BABFTEN R A EIE L I TE IR

SNRAEFTENI IR R AFTENN S BN, MITEMESIHREBTEATIF. BRATHITEN (33T
EN#) f=, FTENR4ELE, fER cancel MPAFIHRMIERE RIEEBYFTENESS
SNRATENEALIREF, SHENSHTEMWZEREIRHINEIR, TEWET A ERLIEEIE, HS
FTENHRZKAEBHAR, BEE XA, BRITUTIR:

1. Z{FIEFTED, ISR E AR MBS TENN R ERE ST A BT ENRZ. SHRERFTED
MEAE—TATEUH L RIFTENFRYIR .

2. TEMESPIREMENMTIFR, RARBERESTERIZIFTENGEA SR ENTRER.
M lpstat -o = lpstat -h cups.example.com -o HZEMBAFTIHHIE
7£¥7EN, f£MA cancel QUEUE-JOBNUMBER Y cancel -h cups.example.com
QUEUE - JOBNUMBER MIBRITEN{ELL,

3. EMEERHTEMES MEATIFRMIER, REHIEMSWETIEREITEI. RE CUPS Fin#HizERE
BINTENERBIATIEITHIEHELLE,

4, BIRAFTENN —ERESEIST 2 EIREITEN. FARENGRKFHFTFFTENL.
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24.8.8 i CUPS

fER LT EAIEME CUPS FRRYIA)

[

. £ /etc/cups/cupsd.conf Hi&E LogLevel debug,

N

. =1t cupsd,

w

. #Ik% /var/log/cups/error log* MMEHERIEE KB EXH

4. BT cupsd,

5. EE SRR,
6. & /var/log/cups/error log* HHYSHE LIHE RIMIERE,

2489 EZEER

B X7E SUSE Linux Enterprise Desktop EHITITEMRIERNIFLE S, 1S openSUSE
SRR, WHEA https://en.opensuse.org/Portal:Printing 7, SUSE #13REE (https://
www.suse.com/support/ #) RIgE T ITIFZHFE RRRIAR AR R, 18F CUPS XA FIHEX

XE,
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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 RSS2 E LM X11 tYHNEL EHNE, X BETNEHN, slLUETE—NEN LN
RREFETEESEAREAME (LAN REBW) EENS—NEN L.

XWindow 25— AT EHITEMEE. X SarffiElSoiSENEYS. #ltk, xorg.conf B
WHEH., MREMATEIRTEBEXETRENR X NITRAR, EERTLUEIEN /etc/X11/
xorg.conf.d/ THECEXHRE,

SUSE Linux Enterprise Desktop 15 SP4 HE1& Wayland, /4 X.org RS 23HBRERE. &
FHAE A IR RRE,

EEIREE xorg-docs MAEAUERAM T X1l man 5 xorg.conf 12T HXFohAd
B (RFTE) fMENFEAEE. BX X1l FANESER, BEENZHMBENER: http://
WWW.X.0rg < o

RapEF i F xf86-video-* BMHEEH, FI40 xf86-video-ati. HEXFMTTFIFHMIAA
T XERGOMENESIRIER. HIN, NREFER ati WEhiEF, 7 man 4 ati HETLL
HREB X HERNESER.

BXE=HFRIEFHEEATF /usr/share/doc/packages/<package name> H1, fl
90, x11l-video-nvidiaGO3 MIXEEREURHEZE{ITF /usr/share/doc/packages/
x11-video-nvidiaGo4 =,

ERRS B ERERHE xrdp , FHER RDP FF N BT IZZRE MINIHIRIARSS 28,

25.2 REMEEFIK

Linux FBYFAR] 2 AR A
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WES X EF (K
BEENFRAMEXLERESNHFRER, AL, 8MFRATUERANERK/NTE
Mg, ERIUFRALEFE (HFR) Zal, FEERHRFRRERAIH (NK) . Lt
WA F A . FEGFE ERNEFEPR) oM ARE R NINERMR.
MA@ FreeType FESEHL,
Linux FRYE B PostScript Type 1 #1 Type 2. TrueType & OpenType.

(I E M &
BE—TMABEFSIRITIERERS, UEFERERRERR, MEEEER, A, 5
KEFEMEL, ((BFELEZERRENER THTER. FlLh, XLFEBEREURE
HARNE. TTE, Linux ITHIE&HRMAERMEFE, ERNKEPEEFERXLEFHE,
£ Linux F, EERFER (PCF) AFHAIE S &R (BDF) B&EARIER.

LRI E BRI T BRI
o EERGENFERRTY,
o RAEMBILERFR, REEKERBRIFRIER.

EE—RRS5XEFHEX, RALLARRTRERETCABELIME, BHE—LRAMERE
BIE,

Linux FIRERAFHAEERARXEAN LN ELM. BERFHRERER FreeType (http://
www.freetype.org/) 7, ERRZFNRIANFAFEERAMUNMUEFRE. ERIEHRE
ENESH (TR TRRERm) =&,

£ FreeType ENMERHERL1ZEBE Fontconfig (http://www.fontconfig.org/) 7 s
ttESMBARRASGBEREFAEE. FAFEEH Fontconfig iIEfG, EESHAE
Fontconfig BAIBIR AR,

Arabic. Han % Phags-Pa FHIAFIHHEE 2 OpenType BB UM EMESRHIHIX 44
BBAERA Harfbuzz (http://www.harfbuzz.org/) @ 8¢ Pango (http://www.pango.org/) @ #17,

25.2.1 ERLTENTFE

EIRERR LB TWEF XM, 1BIE1T rpm 5 fc-list &<, XM TERINELR
HAENER, EEFESEZSNAFEEFTRMEEARRNGIR,
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rpm
TR rpm AIEERA L TR THEAEFENRGE:

> rpm -ga '*fonts*'

BITMFHRRGEHNIZAELTAR. T2, wLagEREIRER, 40 fonts-
config (ERIREFE, BREEFHE) o

fc-1list
AR fc-list FREMLEFEHRT|AILUAN. RALZETFERIPETELEXLEFEN
HEXT -

> fc-list ':' family

Q iE: &% fc-list
i< fc-list Z Fontconfig FERVEI3RZF. M Fontconfig (BN, ME
MEF) PIUETIFZEENES. BXEZAT, H5W man 1 fc-list,

25.2.2 EBEEFHK

MR T REREFTERTINING, EERAHS ftview (ft2demos BHFE) ZHiAin http://
fontinfo.opensuse.org/ 7, g0, B 14 SF R/ FreeMono F&, BRI TR {ER

ftview :

> ftview 14 /usr/share/fonts/truetype/FreeMono.ttf

MRFEEZEE, FIHIE http://fontinfo.opensuse.org/ 7 TRESZIFNER (R, 8.
MMEE) FES,

25.2.3 TEFR

EEHIEE 7 EMERERWMEE, 15ER fc-match &<,

(o}
D
it
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g, MREMRXEEELEFE, fc-match REIXHE. FERTIFER:

> fc-match 'Liberation Serif'

LiberationSerif-Regular.ttf: "Liberation Serif" "Regular"

MNRFIRFAREENRA LREE, Fontconfig WILESMNIGRER, HEIRILIIRIEEMTE]
B, XERERS —MFERENT EERBFE,

> fc-match 'Foo Family'
DejaVuSans.ttf: "DejaVu Sans" "Book"

Fontconfig #%5% : AS— 1M RINBHBREN B BRAIMTME—HENFGF, 5
“sans-serif” . “serif” M “monospace” . XLLEFZATHIFRHNRTIBIR, EERRYIA
MRV ENRIZ B YIREN:

> 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"

LRAIBERASZMR, BEARIRENFERTE,

Q) E&E: 1RIE fontconfig MEAIFEMMERINY
Fontconfig & 2B RAIERREBIEBMIKIRRT MRELRET—TR
Fl) o “HEMAE” 1R#E Fontconfig WNEREE LI AR K EIERM Fontconfig IR &M
Eo

25.2.4 LEFK
REH PN AL B LT

1. 3§ *.ttf & *.otf FFRXUGFHREIFEN—INFHRER. IRFEERT
BAIRY, BEAMERR /usr/share/fonts . MIREBELEEZFBERF, BFEA
~/.config/fonts,
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MRFEFERTERR, Fontconfig AFEIEZEHMBE R, FH <dir> THEEH
Fontconfig FRAABE R, BX4T, BENE 252527 “ANT# fontconfig XML” o

2. (£ zypper ZEFHF, REFHSBEINGOIRM, FEMITTE SUSE 7 ABHFHES
7£ M17N:fonts (http://download.opensuse.org/repositories/M17N:/fonts/) & ER{FIR
o, EFERUTHEISKRERAMNENENTIRP, FI90, 9 SUSE Linux Enterprise
Desktop 15 SP4 ZMN3R4HR, BEERU TS <!

> sudo zypper ar
https://download.opensuse.org/repositories/M17N:/fonts/SLE 15/

EERTH FONT FAMILY NAME, BEFERUTHS:

> zypper se 'FONT FAMILY NAME*fonts'

25.2.5 BCEFIRRIGN
IBEREAAT SRR, SRALHFEARE, 0, DENBTROWE—BN
100dpi, RSBUEEAR, FHEGHEERE.

BIMEARTARBBROUR, FIITEREER REFR) « il (EaMK) HFEERE
R (E—THERIMRIBE=(R) , XEBZLAERFHRIMRo

O == Fe=ErMEHEE
SUSE Z1TEHH A ERFHREESR. B FreeType2 ZiFIE%E, BHELIUET 2019
FRIMNENS NI T IWEE, Fit, FRIERFKFE FreeType2 FEH B ZERERFE
FHRERER, TNIE Fontconfig PIGEFERRERIETULEEABME,

B Fontconfig, FIRMASMFEERERE L, WAA—AFEERERE X,
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25.2.5.1 @& sysconfig BBEF{K

SUSE Linux Enterprise Desktop £ Fontconfig E3RfHT—1 sysconfig B. EEi{#1T
FAEE, XB— T THENEFR. BEEROAMSE, BREREXH /etc/sysconfig/
fonts-config. (Z{EM YaST sysconfig t&iR) . HwiIBZXH2Z/E, 1BIEIT fonts-

config,

> sudo /usr/sbin/fonts-config

ERMZNAREFUETRY. BFREUTER:

o —LEWRAIEFAEEERE, I8, Firefox RBYEHIEE Fontconfig BtE., FolEED
ENEHNRE A EHEERENNFARRE,

s BRREBLERERREZG, RAXBENAR fonts-config iz (WRAMA, N
RIAFHERGEEHER) -

° {FF fonts-config ITIEMAI LIENEES S sysconfig TE, EXHAT, FEN

fonts-config --help,

BJLA sysconfig TERTLUER, iEEM man 1 fonts-config ¢ YaST sysconfig IEIRAIEE
BT, UTR—LETERF:

EREZENER
BERE
FORCE_HINTSTYLE. FORCE_AUTOHINT. FORCE_BW. FORCE_BW_MONOSPACE .
USE_EMBEDDED BITMAPS #1 EMBEDDED BITMAP LANGAGES

B A& R EEmIR
1
PREFER_SANS_FAMILIES. PREFER SERIF FAMILIES. PREFER_MONO FAMILIES

#0 SEARCH METRIC COMPATIBLE

TENFIRERT —LEETRF, BN “&EWH FE (WHERS) 3 ‘®&F= &F
B) BIRF 2T
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fIEFE
@3 PREFER_* FAMILIES ZTEIREBEIR(IEFE, BEBEESNROIERAXLET
£, FIE, XEFRERNERLE, FHITTELE, HEUBFEIRIE/\MFES, &
FEfEr

SEARCH METRIC COMPATIBLE="no"

KREAETEERBUNRTIBIE,

ERANEROBIAERFE
ERNAHFEENAERF RS UBEFENEREERBI, R XA REFAR4ER
M. EFERZIEAMIANTFE, 9 Liberation &Y, BIRNE, RAPEIEMARIAN
FHRHARE. KB TENEER]RHIRAL G E:

FORCE BW="yes"

ERNBABHNFREFE
XRBRHEFRBEANANERFRZFE, BN, BEARIANRE:

FORCE BW MONOSPACE="yes"

HiNigE
BRE FARNEEREL. S3BAMIBANFERETF 57 (BCl) B, HR
FEE B BohiiEzs ( hlntstyle=h1ntsllght ) /E%o 1R EHEXE) sysconfig T2
FRERINGE,

CFF F{&
L CFF MIERFAE, FreeType2 BT HFIMNCUHE, ZFAENZBSLEAIARN
TrueType FIREBMi, 1EIXHE PREFER * FAMILIES BYRAIEIX—T. AILUERUT
ETUEFINIRSE 2 FM:

SEARCH METRIC COMPATIBLE="no"

RAENIEIARES hintstyle=hintslight ¥ERM, EAILIEEMGER:

SEARCH METRIC COMPATIBLE="no"
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THaMNIRASE
BRESS FAEARURA TR, WEILUER FreeType2 B IHIAZR. XAIRERSHFELRE
Fi, BNESERIEEM. WHEER. KRB TENEErAUELILINEE:

FORCE AUTOHINTER="yes"

A FORCE_HINTSTYLE RIiZHIRGALS,

25.2.5.2 RNT## fontconfig XML

Fontconfig BUECEMNE D EBINIDIES (XML)e FTEM/INTREIRERRESE, A EEEM
R, AT REMETAE man 5 fonts-conf 3§ /etc/fonts/conf.d/ $kZE.

Hily Fontconfig BEEX 2 /etc/fonts/fonts.conf, ENEMEREIEED /etc/
fonts/conf.d/ BR. BEBENX Fontconfig, AIEMMIBBNEWEN:

FONTCONFIG BR& 2t

1. ZREBENEMN: FHiEXMH /etc/fonts/local.conf (BIAERT, EEESTH
fontconfig 7TXH) o

2. APYEMER: RIEXH ~/.config/fontconfig/fonts.conf. 3§ Fontconfig
ECEXMIE ~/ . config/fontconfig/conf.d/ BRH,

ARRENERZBSERARSEERNIZE,

Q iFE: FRNAPEEXH
X ~/.fonts.conf fRIBANEFA, FZBEER. BENER ~/ . config/

fontconfig/fonts.conf,

SNREXHHEEE— fontconfig 7t&R. FEit, RAEEMXXHERINTAR:

<?xml version="1.0"?7>
<!DOCTYPE fontconfig SYSTEM "fonts.dtd">
<fontconfig>

<!-- Insert your changes here -->
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</fontconfig>

NRFINBRAGBA, BHEA dir TEMRENNER:

<dir>/usr/share/fonts2</dir>

Fontconfig & L& )T/ I ERFE,
FERATEM Fontconfig RIBEL AT LUARFAERELE (SN 251 “EEEREE )

f5125.1: EEERHEZE

<match target="font">
<test name="family">
<string>FAMILY NAME</string>
</test>
<edit name="antialias" mode="assign">

<bool>true</bool>

</edit>

<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>

FENBFHEMERI LN, 5190, <test> TEAIMHAFERY GNEFIFFIR) « Fi&iE
PR, BIEE. FERRALUKLEM. WRT2FEAR <test>, FiF <edit> TEHZNATED
FE (2REN) .

f5125.2 : HIRFFRTIRFRE I

R 1

<alias>

<family>Alegreya SC</family>
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<default>
<family>serif</family>
</default>

</alias>

FRm 2

<alias>

<family>serif</family>
<prefer>

<family>Droid Serif</family>
</prefer>

</alias>

#m 3

<alias>
<family>serif</family>
<accept>
<family>STIXGeneral</family>
</accept>
</alias>

51252 “FIZAAFIZIERTT RN EZ—MmHE TSR RTITIZ (PFL). RYE
TTENARE, HITHHRIERARE:

i 1 By <default>
HEHMESTE PFL ARERID— serif RFIAFR,

Fio 2 BEy <prefer>
[E PFL #H7E7E Alegreya SC, IEHINIFAETE PFL HRAIE—1 serif ZEIR
i “Droid Serif” &

FI0 3 EY <accept>
LM =TE PFLARE— serif RIIZMZEHRM “STIXGeneral” &FIRFR,

SNSRREIXLEACRDER AN 1 - #0000 2 - 000 3 pOIRFP R & ek, HAFER “Alegreya SC”
B, RFEESMEIENE 25.1 “ETF fontconfig MINIARL PFL” HFHARMY PFL,
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#25.1: EF FONTCONFIG M4 R PFL

[l LF08Y PFL

EXR Alegreya SC

R 1 Alegreya SC. serif

Ry 2 Alegreya SC. Droid Serif. serif

3 Alegreya SC. Droid Serif. serif. STIXGeneral

£ Fontconfig NEEH, RIIBMAEREMEE, TN, KNFEHEHMEN. Fontconfig
SNEBERFALYUFLTETHNRY. NRETET “Alegreya SC” , Fontconfig E=REIE, i
RERZE, WEEHK “Droid Serif” , LULSEH,

Bl WIR Fontconfig AABEEMIIRFF A4k, Fontconfig AIRERIR EIREIRILE

MK 25.2 “BEFEXTIRFEH fontconfig M4 PFL BYER” dhFFR,

#+25.2:: BT EMNTINFH FONTCONFIG #IR4ERE PFL B4R

(=3 LEiAY PFL pES

B3R Alegreya SC PITHERIEK.

0 2 Alegreya SC PFL#&H serif, XER
ERESES

Fm 3 Alegreya SC PFL #3&H serif, k&R
ERCIIAES

1 Alegreya SC, serif PFL H7Z7E Alegreya

SC, SITENR

Q & BAEX
¥ <default> BIBMALAMN D EFIASI (WMREKLE) . WixBIFr
T, <default> WiZz—EMETIZAR <prefer> Fl <accept> 7%,
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<default> DERRTFERFIR serif. sans-serif #1 monospace, BXEZRH, &

20l /usr/share/fontconfig/conf.avail/30-metric-aliases.conf,

51253 “FEART|Z IR PRI Fontconfig BB S BIEE— serif H, WAl
—MFERELE, HAFHESIRTAEREMRT.

f5125.3 : HIBRFFRTIRFRE I

<alias>

<family>Alegreya SC</family>
<default>
<family>serif</family>
</default>

</alias>

<alias>

<family>Droid Serif</family>
<default>
<family>serif</family>
</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>

LIk <accept> FIBHMIMFIEE, RKMUM, STLUAERERDN <prefer> 38,
5 25.4 “FURAMARFIZIREZRIT FRTH 25.2 “FIBFMARTIBFRERIT
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5125.4 : JBIFRT)EHRERIA
R 4

<alias>
<family>serif</family>
<accept>
<family>Liberation Serif</family>
</accept>

</alias>

R 5

<alias>

<family>serif</family>
<prefer>

<family>DejaVu Serif</family>
</prefer>

</alias>

51254 “FIEAMRAFIZIERTT R REEEFSE T PFLEWK:

% 25.3 . EF FONTCONFIG #IM4ERE PFL HY4ER

1752 /89 PFL

= Alegreya SC

N 1 Alegreya SC. serif

2 Alegreya SC. Droid Serif. serif

3 Alegreya SC. Droid Serif. serif. STIXGeneral
R 4 Alegreya SC. Droid Serif. serif. Liberation

Serif. STIXGeneral

R 5 Alegreya SC. Droid Serif. DejaVu

Serif. serif. Liberation Serif. STIXGeneral
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T2 BBEENX,

o NBE—MEBRBMEEZ D <accept> FEH, NREDITER “HH”
WETIEE, BIRARSSCEINVEER, AEEARF (/etc/fonts/conf.d/*-
user.conf ) ZFR{#ER <accept>,

N

o MRE—MBARBMEFESD <prefer> BB, NRESHHEVER “BEH” o 0
BrjgE, HRGCCENEET, FEEAFZAI R <prefer>

o F—MEBARBRIRHNEA <prefer> FREEEE <accept> FHH, MRERE
RRXFELERAFOER <accept>, MEXRBRFEFER <prefer>, #A
NZIERSSEENEERER <prefer>, B3—FHE, RABFBEEEHESER
<prefer>, XMHCENZASFE=EEAARFFEM, KITELMFEETSCERE
BERER <prefer> BB

25.3 EATEERN GNOME EcE

25.3.1 dconf &%

GNOME SEMEERZFA dconf BIEM, dconf BIREXEWWHEEES MR, ik
RARERENNRE, HLRAEERNMERAPIREMRIAMENREIE, dconf BXRKT
GNOME 2 Y gconf &%,

f£M dconf-editor FIERER AR REZEE dconf i, fFH dconf ELEIHLITIAIR
A& R EC B 1T,

GNOME Tweaks TERMZFERANARRE, HPEE&FREFin&E GNOME FCERIH ED
Hix, M GNOME N BREFXEHEMLITHER gnome-tweak-tool AIF&hiZT A,
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25.3.2 REGSCEREE

£F dconf EEESEIE /etc/dconf/db/ ERHIRE, EHEHE GDM WECE S *F Bl
E4FEREC BT,
FHATU TEASIEZG)E BN B RSSCENESE

1. £ /etc/dconf/db/ HFEIELL .d EFENFER. ItERAESEERENECE LD
XA, ELIFIF, SIRBEEUTRBENXH /etc/dconf/db/network.d/00-

proxy :

# This is a comment
[system/proxy/http]
host='10.0.0.1"
enabled=true

2. BHBECEE< D179 deonf EEREEAR TN

> sudo dconf update

3. 8l /etc/dconf/profiles/user X, LUE# network ECEEIEERIMEZIA
RAREEXHt. RAERIUTARR:

system-db:network

/etc/dconf/profiles/user XHEEEFEAI GNOME BN E., HMEEXMHR
EIfIETE DCONF_PROFILE AH7EN,

4, ti%k: EBERAPMRIBERE, BRIEXMH /etc/dconf/db/network/locks/
proxy. AREEESEFEEENHXBFHN—ITHRIMELLH:

/system/proxy/http/host
/system/proxy/http/enabled

Ea] LUMERER. dconf-editor SIEZEE—TRAFPNEENXH, 7AFER dconf dump /
SIHFRBREE RN, ZEEREEEENEFTEREEXHF.

https://wiki.gnome.org/Projects/dconf/SystemAdministrators # FiR{tT £ BEERIIEMIR
B,
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2533 EZER

BXEFAMEE, BB MW http://help.gnome.org/admin/ 7,

25.4 {¥A SUSE Prime 7E Intel #1 NVIDIA Optimus
GPU Z8]tJ]ik

SUSE Prime @— & F7ERE Intel B2 EE ST (GPU) F1AZE NVIDIA “mIJiRE

fiZ” Optimus $%RAJ NVIDIA GPU ZBIIHRAI TR, Optimus &t T —H7EMRE Intel GPU 0

J437 NVIDIA GPU Z Bl MATIREINE, EAEE BRI T IAREMEEEITE R4 BMmi%

it: {6 Intel GPU BJ& 8, 8£F NVIDIA GPU AI3z#¥ 3D AR,

SUSE Prime F#R{7E SUSE Linux Enterprise 15 SP4 #J SUSE Linux Enterprise Workstation

Extension A,

SUSE Prime REETEIETT X11 (MAE Wayland) BIRZ LT 1E, MNREMRSKIET

Wayland, EATREHEHZR, HELHREIX11 (WREEFER SUSE Prime)  (1BBWE 254.1 7
“TEREFM ) o

25.4.1 FRFMH

B E— B EE BT A E S TER NVIDIA Optimus GPU, 3 HB1i% GPU f#H SUSE Linux
Enterprise 15 SP4 FREI &R NVIDIA IBzhizRr (GRS 25.4.3 70 "% NVIDIA IXzpis
F7) , R—MMRE Intel GPU, t177%%E NVIDIA Optimus BY3RIBLI#: T A Bumblebee,
/etc/X11/xorg.conf.d BRPFREER /etc/X11/xorg.conf X4, HWAREEHRE

& “ServerLayout” . “Device” T “Screen” E{oHIADE X

SUSE Prime {iZHT X11, i&f#EH loginctl $<$EFEMALK 2 X11 X2 Wayland:

> loginctl
SESSION UID USER SEAT TTY
2 1000 tux seatl

> loginctl show-session 2|grep Type
Type=x11
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MREHNARSER Wayland, iE@EiE4EE /etc/gdm/custom. conf HEUE IR
WaylandEnable=false BHZH, AIFE5|S,

25.4.2 ZTEFMEFEH SUSE Prime
B NVIDIA B, RN BEREREE T, MREHE, BEWNE 25437 “LZE NVIDIA IREIE

L suse-prime B4EL:

> sudo zypper install suse-prime
E)ik GPU, BIEITUTHLZ—, AEIHEHERER:

> sudo prime-select intel
> sudo prime-select intel2

> sudo prime-select nvidia

INERZ modesetting IREHFEF, BEFEA intel REHFEF, intel2 AT {EMA xf86-video-
intel RpfiEFHRS, ERILUEI LEMIZIT inxi:

> inxi -G
Graphics: Device-1: Intel Xeon E3-1200 v3/4th Gen Core Processor Integrated
Graphics Controller
Display Server: x11(X.org 1.20.1 ) drivers: modesetting (unloaded:
fbdev, vesa)
Resolution: 1920x1080@60.00hz
OpenGL: renderer: Mesa DRI Intel Haswell Desktop version: 4.5 Mesa
18.2.8

uﬂlz/\ GPU é HUL?/EEjJ'{kIL.\

> sudo /usr/sbin/prime-select get-current

Driver configured: intel

25.4.3 L3 NVIDIA IRTHIZRE
MNREEZINF) NVIDIA ELUET BEFEAMNRIER, 1BEfTU TS
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> /sbin/lspci | grep VGA

REBLU T BER Zypper REIRLITEF,
5] IR SRR AR

> sudo zypper se nvidia

SRIERERY NVIDIA B R 2 ERHIEF:

> sudo zypper se packagename
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26 {EF FUSE AR RS

FUSE FF Za|HBISX 4 24t (file system in user space) RS, XRRER
URXHRABENSNAREENER,. 8%, 28 root APABERITILE
%, FUSE HEZ—1HWIZIER, e5RHGHES, 2T EY &’ FUSE LUnRJ LB
XHRS, SNiTiE SSHEE. 1SO MRS,

26.1 BEcE FUSE

FELE fuse MHBAEEMERA FUSE, RIBEFANNXHRS, EFEEFENRIRAERMH
LEyIEGEESS

—iRm=, EELHEE FUSE, BERENCIZ— T EaHMEEHSNER. W, AILGIEER
~/mounts HEZLBAFRXGRENFER.

26.2 #EFNTFS 79X

NTFS Gz Az H7%:) & Windows HBRNAX RS, T—MRIERT, HFIEHERT
FEAEFASMER FUSE PedEEE NTFS $Rig5, FHLE XA Windows 73 KIS EFEZE root 45
"o RBEBLLEE SUSE Linux Enterprise Workstation Extension BY SUSE Linux Enterprise
Server # SUSE Linux Enterprise Desktop SZ35#£# NTFS X,

1. IR root AR, AERERHE ntfs-3g. SUSE Linux Enterprise Workstation
Extension PR 7% 4 €,

2. BIE— " EFIHEHSNER, W0 ~/mounts/windows .

3. WEPRHRY Windows 17X, fE YaST HEM D XEFEREEWLESXETF
Windows, BERZEREMRMAT. HEZLN root AFHNIT /sbin/fdisk -1,
B XERT HPFS/NTFS BI59 X,

4. LURBEEIEH DX, FERAMBNE Windows 73 XE# S{iIfF DEVICE :
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> ntfs-3g /dev/DEVICE MOUNT POINT

B RERR, TER Windows X, iEEM -0 ro:

> ntfs-3g /dev/DEVICE MOUNT POINT -o ro

ntfs-3g sp$EANATAF (UID) F14R (GID) HEHATEIGE. NRENEHMAFIEETS
PR, EFEHAR< id USER 3REX UID #1 GID ERHIL. REAT:
# id tux

uid=1000(tux) gid=100(users) groups=100(users),16(dialout),b33(video)
ntfs-3g /dev/DEVICE MOUNT POINT -o uid=1000,9gid=100

EFMOTFERHRHEMIED,

BHHAIR, BETT fusermount -u  EES,

26.3 EZER

BEXFAMEE, BB M FUSE 51 https://github.com/libfuse/libfuse 71,
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27T REZITWIZRZS

SUSE Linux Enterprise Desktop x#FZ MNAKNRAENHITRE, LEE - NHRZ
B, EBshelE—15 WA —1 initrd, RLLTEHBH—PHWFHALE. ESIFIT
BYEY, FARMBYAZE BRIEMMENS | S5,

ERALLINEE, EAIULREMXAIZER, [T, FBEEBLELIRE B IIFRFI—
WNiZz. HITIHLIRIERY, BAEMRAEMIE (F190 YaST BXNEFHHEFH/IER)
MR ZE R A ERFNARRE T2,

5 ZRF

FAR, NIREBREBITHEENARIE=FR%, WEKEZFMBEHNZFRINF, XZHF
SUSE Linux Enterprise Desktop FEMiEYNZ, LAKIBELE R EFHZERIE S SUSE Linux
Enterprise Desktop e #AIAZ,

) =% KESISNHEFRERZ
BNEREHMAZERNEZNS | SMERFRE, gEGEENERIAGISDT. BXE
%ZEE, BSWE 1831 “EM YaST BLESISMEIRER"

27.1 BERMECEZMASFT

M SUSE Linux Enterprise Server 12 7118, RARINZIHLERGBENS ML (ZhiiEAz
) o BEIIEIIRE, TFIRWN FARRArEE:

1. U root BAfEAPMANRIERSTTF /etc/zypp/zypp.conf,

2. ERFHE nultiversion. MBHFTAZHIIENNERAEORASIE, LUTE
ATERBUA IR

multiversion = provides:multiversion(kernel)
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3. EEENARZEERFIZRASZE, ERES2RBIRGEZIRFIRAMNE /etc/
zypp/zypp.conf HBY multiversion &I — 40

multiversion = kernel-default, kernel-default-base, kernel-source

4. {RTFFRIMHEYEL.

5 NIZIRRRFE (KMP)
WIRAEHEIARRE T BREBRENABOAKER (WRERREE) . W
BEIRF S RNERBLRONZERINES, RNRS LRENBRZDERER
HaER.

27.1.1 BoilERRERINZ

MREEENAEBASRAZIFNFHAEZ, 5ISKBRRMETRFLF. BT /boot TX
W=EIEERR, HLt, EErIsERiES /boot '&EHAYRIE, ERILUER YaST 5 Zypper F
HBRAREERRIRZARD (W0FXXFR) , BaElLUE libzypp EEE N BN BERBA
%o FINMBER T AZMIERRZ,

1. I root BAERPMENRIESSTTH /etc/zypp/zypp.confo,

2. #EFRKE multiversion. kernels , F@BIECH RN NI TIBCELLIEIR, ik
T ERESUTENESDIRYIR:

5.3.18-53.3: REABEERTSHAZ
latest: REAGRSHRASHAZ
latest-N: {RERASHIESE N IHIRZ
running : REBIEFEEITHINZ

oldest: FREBEEGRERASHINIZ (&) SUSE Linux Enterprise Desktop FHiHI
%)

oldest+N: {REIRAESHATEEE N (IHIA%
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AT R—Erfl

multiversion.kernels = latest, running

ZRE F—RESISEA LR, MAREREEILENER.

multiversion.kernels = latest,latest-1, running
REBSHNAIAZ, URSHFIEEEITHRZ.

multiversion.kernels = latest,running,5.3.18-53.3
REERWMHAZ. SRIEEEITRAR, Uk 5.3.18-53.3,

() =% RYEEBITHRZ
PRIEGEANRIHRINIZE, TUBRLRAZITICH E1EET .

HARZBIFTERR U MIFR, HETLEBRH,

AER,

27.1.2 R NEESIFREHIFRIBRNZ

CRERRIERARIBHIANZES| S22 E7 HBRIAANZ.
B /etc/zypp/zypp.conf M TFE—IT:

multiversion.kernels = latest, running

LENSHENRAGERERNTARUKRERETHRAEZ FREREFR) o

27.1.3 A RERIBAZIEARIER
ERBRE— RS INIRS, UBE—HB G i

51 , EBMAERA—IT S EMERBRZRE,

392 RBf: (NEESIFERERIBRZ

RESMNIZURSRIERERTHRN%Z. XIS TARBRZMRAIIE, ~d, HR

MRAMRBERETITHAZR, RATEEMAZNIFEERR. MXEWREETET

IRERAERNMREEEIBTHAZ, WERRAREHRENIINESF, URIRR

REFEEAAZHTUIR, WXFEHATETIER. MREMTHE (B0, E9HEN
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B /etc/zypp/zypp.conf FHTFE—IT:

multiversion.kernels = latest,latest-1,latest-2,running

TEMNZZE, HEESISRFAN, RARRE=1TNZ: HaiRx (BER
latest, running) UKREMNHIHRE (BEEHN latest-1 # latest-2) o

27.1.4 R RERERNIZhRZ

EERITERRAENMNLZERNAZRE, BE, BEEBRREFECHRIZRE, HEEHRE
RAFREXLERRA,
FX /etc/zypp/zypp.conf R TFE—IT:

multiversion.kernels = latest,5.3.18-53.3, running

ELREMNZEESISRARN, RARRER A% MNBEETETHNZ (BER
latest, running) , UNEB2HENAZ (BBEN 5.3.18-53.3)

27.2 {£R YaST R/ ERZ1TWIZhRZA

FILAER YaST R X ERFZ TN A
1. BhYaST, AE@EINM > D EEIT AR SRS,

2. EFRME > RFEDE > SRR, UFIHEEBRHS MREBFEIRAFE.
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XHE HHEE EEo A0 ST0 e S5
HEY -| BRe  ZBEE)  25%0

{25 &

BENHRGE T Hira BE BERE (aH) Ko

BRSNS & kernel-default R 5.14.21-150400.19.1 171.7 MiB

TSRS E dpdk-kmp-default DPDK KNI ker... (19.11.10_k5.14.21_150400.19-150400.1....  87.6 KiB
kernel-default-base  The Standard ... (5.14.21-150400.19.1.150400.22.67) 133.4 MiB

% [ kernel-default-devel Development... (5.14.21-150400.19.1) 4.7 MiB

SRS RAREE O kernel-devel Development... (5.14.21-150400.19.1) 58.0 MiB

BREEMNEE O oracleasm-kmp-default Kerneldriver ... (2.0.8_k5.14.21_150400.13-150400.23.68) 132.0 KiB

EXENBHERE

2FRGE

i) | BAMED | fEN | AV | XESIE | #UEE
kernel-default - {7 /£
The standard kernel for both uniprocessor and multiprocessor systems.

Source Timestamp: 2022-04-20 08:32:52 +0000 GIT Revision:
d6fb753c66fe326aa97d04e69817c3e45d143029 GIT Branch: SLE15-5P4-GA

SRR 313

mwao || EEe

27.1 . YAST #{4E122%: SIREME
3. ERIERNAMEFR— MG EHITHAERAED <,

4. ELEENNMGE, BREEZINEEE, FEIRPINCRTEREFERN ARG EHT
Zod
EXRENELRENRMGE (FEEBEPINE) , BREEZUNEIRIE, BFIHIT
B X, XRTEEFEEMRZIRGE,

5. SEEE AR

27.3 A Zypper &% /ERZ P ARIZIRZS
BILUER zypper ZEHERRZIAZ:

1. A< zypper se -s 'kernel*' R RFTERIARZRGENTIR:

S | Name | Type | Version | Arch | Repository

B e Fommmmeaa B e

e e e e el

i+ | kernel-default | package | 5.14.21-150400.6.3 | x86_64 | SLE-Module-

Basesysteml5-SP4-Pool
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| kernel-default-base
Basesysteml5-SP4-Pool

| kernel-default-devel
Basesysteml5-SP4-Pool

| kernel-devel
Basesysteml5-SP4-Pool
i | kernel-firmware-all
Basesysteml5-SP4-Pool
i | kernel-firmware-amdgpu
Basesysteml5-SP4-Pool
i | kernel-firmware-athlOk
Basesysteml5-SP4-Pool
i | kernel-firmware-athllk
Basesysteml5-SP4-Pool
i | kernel-firmware-atheros
Basesysteml5-SP4-Pool
i | kernel-firmware-bluetooth
Basesysteml5-SP4-Pool
i | kernel-firmware-bnx2
Basesysteml5-SP4-Pool
i | kernel-firmware-brcm
Basesysteml5-SP4-Pool
i | kernel-firmware-chelsio
Basesysteml5-SP4-Pool
i | kernel-firmware-dpaa2
Basesysteml5-SP4-Pool
i | kernel-firmware-i915
Basesysteml5-SP4-Pool
i | kernel-firmware-intel
Basesysteml5-SP4-Pool
i | kernel-firmware-iwlwifi
Basesysteml5-SP4-Pool
i | kernel-firmware-liquidio
Basesysteml5-SP4-Pool
i | kernel-firmware-marvell
Basesysteml5-SP4-Pool
i | kernel-firmware-media
Basesysteml5-SP4-Pool
i | kernel-firmware-mediatek
Basesysteml5-SP4-Pool
i | kernel-firmware-mellanox
Basesysteml5-SP4-Pool
i | kernel-firmware-mwifiex
Basesysteml5-SP4-Pool
i | kernel-firmware-network
Basesysteml5-SP4-Pool
i | kernel-firmware-nfp
Basesysteml5-SP4-Pool
i | kernel-firmware-nvidia
Basesysteml5-SP4-Pool
i | kernel-firmware-platform
Basesysteml5-SP4-Pool

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

package

5.14.21-150400.6.3.150400.22.27 |

5.14.21-150400.6.3

5.14.21-150400.6.4

20220119-150400.1.1

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

20220119-150400.

x86_64

x86_64

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

R Zypper &=/ KFRZ T AZARA

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-
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i | kernel-firmware-prestera
Basesysteml5-SP4-Pool

i | kernel-firmware-qcom
Basesysteml5-SP4-Pool

i | kernel-firmware-qlogic
Basesysteml5-SP4-Pool

i | kernel-firmware-radeon
Basesysteml5-SP4-Pool

i | kernel-firmware-realtek
Basesysteml5-SP4-Pool

i | kernel-firmware-serial
Basesysteml5-SP4-Pool

i | kernel-firmware-sound
Basesysteml5-SP4-Pool

i | kernel-firmware-ti
Basesysteml5-SP4-Pool

i | kernel-firmware-ueagle
Basesysteml5-SP4-Pool

i | kernel-firmware-usb-network

Basesysteml5-SP4-Pool
| kernel-macros
Basesysteml5-SP4-Pool

2. REIFEEHTIAIARES:

package

package

package

package

package

package

package

package

package

package

package

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

20220119-150400.1.

5.14.21-150400.6.4

> sudo zypper in kernel-default-5.3.18-53.3

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

noarch

R Zypper &=/ KFRZ T AZARA

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

SLE-Module-

3. EEERZAY, EA®<S zypper se -si 'kernel*' FJLFIHLEMFIERZ, £H
zypper rm PACKAGENAME-VERSION B]LAZEBRIZERGEL,
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28 BEIERIZERIR
825 Linux BT S0, ERNBIREEANNT B, KERHIRETUENEINES, 57

REERR. MEMAEMS, NZIERERNIMERRNZE S RESHREIREFMEOMAIN
Ko Linux IR T ETRTEERNRIEIRBG L,

28.1 {FH Ismod #1 modinfo 5| & AIIEIR

{56 smod SO EEEFILEE T MENKIER, ZH SRR TRR:

> lsmod

Module Size Used by
snd_usb_audio 188416 2

snd _usbmidi lib 36864 1 snd usb audio
hid plantronics 16384 0

snd_rawmidi 36864 1 snd usbmidi lib
snd_seq device 16384 1 snd rawmidi
fuse 106496 3

nfsv3 45056 1

nfs acl 16384 1 nfsv3

BHABZA=5: Module FIFIHFREHRIRAIZHFR, Size FIEREEIRAIA/N. Used
by FIZR5|BERAHIEHREZM, HER, IIRATERTE,
ETEEXRTEARERIFAE S, 15FEA modinfo MODULE NAME #<, HM
MODULE NAME ANFFERIZIERINEIR, 1EEE, modinfo Z#HHISXHAIF AR PATH IR

TEPREEN /sbin BRT. XEKE, HEUL@ERAF S151T modinfo <, #
THEE Z ZHEIX MR

> /sbin/modinfo kvm

filename: /lib/modules/5.3.18-57-default/kernel/arch/x86/kvm/kvm.ko.xz
license: GPL

author: Qumranet

suserelease: SLE15-SP3

srcversion: 3D8FBA9060D4537359A06FC

depends: irgbypass
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supported: yes

retpoline: Y

intree: Y

name: kvm

vermagic: 5.3.18-57-default SMP mod unload modversions

28.2 MMM EBRAIZIRIR

BT LUER insmod A rmmod S RUAMAERRRZIER, BZINEER modprobe TAX
HITIXLEIRME, modprobe AEZMEEMNY, GIEBMFITABIANERAIZERTINESZ
&,

MRFIEEEMSE, £ modprobe SLRLIEIETEMAZIEIR, HIAER root FIRiE

17 modprobe :

> sudo modprobe acpi
BERRIZIER, BER -r S8

> sudo modprobe -r acpi

28.2.1 5|FHEIEFHAZIER

SR LUREEARF o= HAZIER, MeE®H system-modules-load.service fRFB7ES|
SIS e BohREXLEEIR, BERRARKER, EX . conf XHAMNEl /etc/modules-
load.d/ BRT. BINNEEXHIEE SERIERENATR, Flu0:

/etc/modules-load.d/rt2800usb.conf

FEEX G NE EPREAZIERINEZFR (F190 rt2800usb) .

i ERBX ARG, TREETMSHENTIRENIZIER, NREFEFERSEIRTLE
HARIZIEIR, BREEEXXHRME /etc/modprobe.d/ BRET. ZXEGRT BEXAA
.confo XHRUAFTEUTHRAYE: priority-modulename.conf, fl&0: 50-
thinkfan.conf., BEXHHHNEERNZIEREITRFARESH. EIUERUTRAIGRS
RENBZEENZER BT RESHNEE X4
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> echo "options thinkpad acpi fan control=1" | sudo tee /etc/modprobe.d/
thinkfan.conf

© iiE: mEAmiER
LIMBEE AL TEIERIFEDNEER, RASBEZHAZHNZIER, Flt, B
FEEFIGERAINE /etc/modules-load.d/ o

28.2.2 f#M modprobe KRNIZIRRFINERR &

RBENAZERIINERZ RS, 5ISRHEEFESRHZIRZR, SEZACTRITESHASR
HIN A EMEREY, WINRE+2E . FER, MA@ fERA insmod 5 modprobe
TERRFHEHTINERZ BHAZIER,

ERERIINERE, BEEESUTRAB /etc/modprobe.d/60-
blacklist-MODULE NAME.conf Xff:

blacklist MODULE NAME

LA root B13351T dracut ssSEMEE initrd MUE, SAEESISITEN (& NAME il
LElinitrd BIRFR, 3§ KERNELVERSION A Yahiz{THNZ)

> su

echo "blacklist nouveau" >> /etc/modprobe.d/60-blacklist-nouveau.conf

/usr/bin/dracut --logfile /var/log/YaST2/mkinitrd.log --force /boot/$initrd-NAME
$KERNELVERSION

reboot

NRIAWBIRSERAAZIER, B2 SHEEEEIIANERERE, BXILEN, BESISRF
BETERE £ B XiF, EIEANNAHEENRSISSEE\FREE. HEIWTART!

linux /boot/vmlinuz...splash= silent quiet showopts

£3Z1TREZI modprobe.blacklist=MODULE NAME &<, fl¥0:

linux /boot/vmlinuz...splash= silent quiet showopts modprobe.blacklist=nouveau
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¥ fFe T cerl -x LURBRIEERESIS.

EiBid GRUB B ENIZIEIRAKATINERR R, BITAERIEN /etc/default/grub X
%, 7£ GRUB_CMD LINUX &< 70 modprobe.blacklist=MODULE NAME &I, SR/
iz1T sudo grub2-mkconfig -o /boot/grub2/grub.cfg fF>FEEREN.

400 £ modprobe ¥ AZIERFINERZ 2 SLED 15 SP4



29 {EFH udev HITEHISHRIZISTERER

RAZJLFRI LU FREIT R RRIEIR S, REREHENR (TIREANERBRIRE)
FECRAAFTE, BANRIREEFENHEHAITEE, FEMREEIRIPRESHEMER
HEBZEMAUIKENAF, udev FIRMFATFRIBRMENREISHEIR /dev BRPBNKET
RXHMFSHEE, udev MURMETRIMNMITEBEANRZIREEHOENA. A, &&
OB AIIE AR & MBS P HITRR ERIZA, REEX udev 9B IEA, FHERLL
IR E IR EER A S AR MR HTTIT L,

29.1 /dev B%

/dev BRFIZET RIRMUHNENNAZILERNIRE, EA udev BY, /dev BRKRMRHIZ
HNEHFTRS. S8 TWIKISEEBENINEEX S, WRIGEMRREF, NHFRLIZET =
/dev BERINBREZIGERXHRSAFR, MEXGHHEEES T RABERMEN. F
SIRBHEMNXHEES I SHEBREEARAREN. TILRIER systemd-tmpfiles SIZERIERN
MIZIGE RSN, EBIXHHNBREBEZNAT /dev BRF. BEXMHATF /usr/
lib/tmpfiles.d/ # /etc/tmpfiles.d/ F. BXFMAEL, BFSM systemd-
tmpfiles(8) FM

29.2 W% uevents #1 udev

HENGEEREH sysfs XERATFH, M TRZENEHEMBRUNIEE, BIE—FE
ZgEBIFNER. EE8HERETREBRMNEMEX Y,

R MBRIERIEERS, RIZES KX uevent K@ udev BHER, —BREE), udev 5F
PR ERIEENFF 247 /usr/lib/udev/rules.d/*.rules # /etc/udev/rules.d/
*. rules XHHRPFAEMN, FREMREEREFFR. MREHR. AMHERTRUXHE, F
PR AI LUER udevadm control --reload s<$EHREHXLEMMNERNEFINRT. B
% udev MIMIKREBEMNEZHAT, BEBNE 29.6 7 “FH udev FINIEIEAZIEE S
o,
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FMEWREINE S EIRIBEFAIR AN &E# 1T, XL LUE M BN EHIFERE. B~
ERIEMNRET RIBERIFERIF. AIEREZT AN SHERERMNIEED REIEEIETH
2. MAZ netlink BEEF1RIWIREHIER#Z L uevents,

29.3 WEpiEF. MZERIISE

IRENRIZEZEREEFZFEN. HTFEMENBIEILE, AZHBERIEFIZOE uevent &
XE udev TFIFIEFRCIERAIPIRE SN, BELIREEIFHEIM ID KAFAES, XATLIR
FIGERIZAR, @E, XL D BHENEEHS~ R ID UWREMESEFFRANEAR. SN R&H
BECXT XL ID AR, ¥ MODALIAS ., AIZIRENGHES, HILAR— MODALIAS
ID F/H, HRZFHBESEH—AEX, WTF USBRin, S0TFAR:

MODALIAS=usb:v046DpCO3EA2000dc00dscO0dp00icO03iscO01ip02

SMEERNEFEFE A URIEMNIEENEMFBTIR, XNTNREETEAKXIER MG

th, 2 depmod iEX ID FIRHENZM /1ib/modules BRHPAFE HaTa] BRIEREE
X modules.alias . FRAXMEMMLEN, RROEHMMAENHE MODALIAS EHNE
A/ modprobe —#¥{E &, WMRIEA modprobe $MODALIAS , ©IFAMIZIGERIEET
B EIERIBMAFIZABLED, NRIXFILERIT, NEHIZER, A XLREIE udev B
iR %

29.4 s5|SMBENLEIRE

£ udev SFIFRERIZITZRING | SHEFREMNFABISEEHHRER, BAMEXLEHE
HYERIEEMRTZETE root XHFRSGH, HEIMAREIA, AT IRMEIRE, RiZRET —
uevent X, EZXMHUTF sysfs XHRAFMEENZFERP. BIF add EAFZX
%, AZBBERLESISRNERNHERSES. /sys MAZEPAE vevent XHRIEREITE
BRMEFEE4REBEETRHRITIRELE,

5Ign, 1E5|1FHAEIMIIA USB BAnrI R A= R A5 | S EMIa1, EARhIZFIEARRY
e, WIRERMNEHERHEFENZGEETHNZIER, BLFEFERERZNL
%, udev RERXGARATARBRAAZIERABIEESMN, X¥ USB RINEENEHMEE
Ria1T. MAETTEEHMN root XHRFG LIXFINZER, FLAI LA USB BT,
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TAFPZER, KELEAFTIFIETRAAEARNRE ZEREHENKR, EXRMHER
T, EREERIMNRLEH Bz THERERERF.

29.5 BMMIEEIETTEY udev SFIPIER
2 udevadm monitor R AFIERsIERZOEMSM udev EHLIERIITEIAIR{E,

UEVENT[1185238505.276660] add /devices/pci0000:00/0000:00:1d.2/usb3/3-1 (usb)
UDEV [1185238505.279198] add /devices/pci0000:00/0000:00:1d.2/usb3/3-1 (usb)
UEVENT[1185238505.279527] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0 (usb)

UDEV [1185238505.285573] add /devices/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0 (usb)

UEVENT[1185238505.298878] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl0® (input)

UDEV [1185238505.305026] add /devices/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl® (input)

UEVENT[1185238505.305442] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl0/mouse2 (input)

UEVENT[1185238505.306440] add /devices/pcib000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl@/event4 (input)

UDEV [1185238505.325384] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl@/event4 (input)

UDEV [1185238505.342257] add /devices/pci0000:00/0000:00:1d.2/
usb3/3-1/3-1:1.0/input/inputl0/mouse2 (input)

UEVENT 1TETRZELZEE netlink K1XRVEH. UDEV 1TETRELR5THRY udev FSHIE
B, B LURF NI SR, UEVENT #1 UDEV ZialfvAtial2 udev BFREBIEHE
udev SFPREFIERMITMMAD LLEHSHEXURBETHEGNTE, fla0, BRI XH
EHREETEURLESHTN, BADXEGITREAMT ERESHMEEE IR,

udevadm monitor --env ERFTEEMNEHIFE:
ACTION=add
DEVPATH=/devices/pci0000:00/0000:00:1d.2/usb3/3-1/3-1:1.0/input/inputlo

SUBSYSTEM=input
SEQNUM=1181
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NAME="Logitech USB-PS/2 Optical Mouse"
PHYS="usb-0000:00:1d.2-1/input@"

UNIQ=""

EV=7

KEY=70000 0 @ 0 O

REL=103
MODALIAS=input:b0003v046DpCO3EeO110-€0,1,2,k110,111,112,r0,1,8,amlsfw

udev W¥FE B RIXL syslog, ATFIEHIEHLEEEL X ARAZBHENHARFZBEMEER
7£ udev EEEX /etc/udev/udev.conf H$8E. RILAEA udevadm control --
log_priority= LEVEL/NUMBER BIEEEITHTIFERFBBEMR K,

29.6 A udev RNFMMAIZIZEF1FLE

udev MNAIASRZARMBI B4R SNEMEREARNZSLE sysfs WERIIGERLE. MUE
AILAMIMNTI R EREMER. RASREHSHER /usr/lib/udev/rules.d/ CGERTE
INFEN) #0 /etc/udev/rules.d (RHRENEE) PIREHIFAEFNIEHITITE,
MUSZHEFNE—TELVEE—REN. BRMEINE, TRENHER. MRFmMET

e S ENIRELRE, WAL HEHERE KA ENE, LEMUTLIEEIRETR
MBIF. RIEMZT RN S HEERECTIEAS LRSI IRERERF. NIRRT
FCR9FRN, MERRAIRETREREBIEET R, udev FMITHERT B XMNIEEMN
RIEARSHIELRERSNSUENBIFMAEE. UTRAFUIRMET udev MINKEEANE
ENEB, XERGIFINLEPENE udev BRAIAFNE /usr/lib/udev/rules.d/50-udev-

default.rules,
{5 29.1 : udev RN

# console
KERNEL=="console", MODE="0600", OPTIONS="last rule"

# serial devices
KERNEL=="ttyUSB*", ATTRS{product}=="[Pplalm*Handheld*", SYMLINK+="pilot"

# printer
SUBSYSTEM=="usb", KERNEL=="1p*", NAME="usb/%k", SYMLINK+="usb%k", GROUP="1p"
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# kernel firmware loader
SUBSYSTEM=="firmware", ACTION=="add", RUN+="firmware.sh"

console MUEB="EMAL: —MTAHE (KERNEL ) FIFMEER

(MODE. OPTIONS) . KERNEL ILECFENIEZRIGEFIRIUEIKLEET console RIFFIBD,
AERLIEABY, A AZMITIRN, FEXFERT, MODE BAIGET SIBRFFHIN
R, XAIIREIAEEISRIESINR, OPTIONS SIFZMNITIZ NI LB IRERER
FREIFRM, ULACItEAFRRIS & S B I A R R M EB A F= 4 IR M,
50-udev-default.rules FARERM serial devices MM, BZMNBABEEFEE,
ZRN B ILECEE (KERNEL #1 ATTRS) F—ME{EHE (SYMLINK) #9p%. KERNEL $#
REAY ttyUSB MFRIBIRSE. ZRER * BREFLEXLIZEFILN. AR
ATTRS #&EME ttyUSB i&&BY sysfs PR product BEXHGHREESRFEFTHR. W
B8 (SYMLINK ) BRI SEHERINEIZIZEN /dev/pilot Fo IEPERANEER (+=)F
N udev H—FHHITILIRME, BMEREXEEAVMNANEMFTSH#HE BT HANEEHED
TLEcsE, FEULXEmNFAEHE, 74N,

printer ¥N4IE USBFTEDNL, HAPEEM- LA (SUBSYSTEM #1 KERNEL) , HE
AR AXFNHE, ARERARENMN, = MEERLEZIGEXRBMNGE (NAME). FF
SIGETEE (SYMLINK) B98I, MURIiG&EIEAIRARM R ZEM (GROUP ), 7£ KERNEL HEHE
FBER * BEHILEET 1p FTEMNIRE. NAME F1 SYMLINK $Eeh&RER TR, LU
FIRAIIRE BT BXEFTRHR, Fl0, FERAE— p USBITENNMFSHEER /dev/
usblp0,

kernel firmware loader #M Al udev EIEITETHEREIET IMEBEBNFERIA S H

fE 4. SUBSYSTEM ILACHEI$Z firmware FE&R%., ACTION BRERSHNTET
firmware FRFWEMILE, RUN+= HALEIT firmware.sh fids, DUERIIMEZD
&,

FRA FIN R A — Lo+ [F] RY4RHIE :

o HMHINBH—MHZLUES B IRHNREX K.
° BNCHEHEENHATE. udev MNZFHLZMEER,

s BTMREBLIASIS5IERK,
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o MUXHRNZ—ITRR—THRN. MRENIRNEI—17, BER \ SHAET, MEE
SNRIEER .

e udev MNEZHFES *. ? M [] BXCEAIFIE,
o udev FNSZIFEHRIN,

29.6.1 1% udev MNP EASEER

BIBA LM S MZEMEENE, BARATECIZAVRNEE, LEEERRATERTAN
BHERNLERRENE, LERESUTEERZ—:

EERET . MRBESERRI, NWERERHNMEERYER.

EERAET . MRFESIEREN, VWERZEANFIBEERYE.
ME R A AR TEREIEER:

NEIKE. MRBLUBB—5EMEN, BEEE, HFENEK—NME
ANEE—FIEERIN—ME.

EIKRRAE, FATEENANHITERESEN.

29.6.2 1f udev N {EREHEIN

udev MNISTHFER SMUAFMERI, HREAEMWEMMATBELINER. &

udev #
M ey {55 AR LU 2R ;

%r. $root

®REBR /dev (BN o
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%p. $devpath
DEVPATH HY{E,

%k $kernel
KERNEL BY{EZxAIERIKE AR

%n. $number
TS,

%N+ $tempnode
REXHRIIRES &R,

%M. $major

RENERS,

%m. $minor
BEHRIRS,

%s{ATTRIBUTE}, $attr{ATTRIBUTE}
sysfs BIERIE (G&EE ATTRIBUTE #E7E) -

%E{VARIABLE}, $env{VARIABLE}
IMETEME (@ VARIABLE IEE) -

%C. $result
PROGRAM BV,

29.6.3 f#F udev ILEZHE

TLECSRAEARN A udev MM ZAILIUH R FZ M. U TILERATA:
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ACTION
EHRERVEHR, 90 add 3 remove (RINSKMIPRIZERT) o

DEVPATH
EHISERISERR, W DEVPATH=/bus/pci/drivers/ipw3945, AF#ERS
ipw3945 IRchiERF B XHIFRE E 4,

KERNEL
SHgENRE (RiR) &

SUBSYSTEM
EMHENF RS, 90 SUBSYSTEM=usb (FF5 USBIg&BXNFIBEEMH)

ATTR{FILENAME}

EMHIREM sysfs B4, a0, EMLE vendor BUXHRZHEENERSR, vJLUES
ATTR{vendor}=="0n[sS]tream",

KERNELS
ik udev M ERFRIGEREE, UERLERZEZT,

SUBSYSTEMS
it udev M ERFIGEREF, UERLRENIZEFRAZT.

DRIVERS
it udev M EERIGERKRE, UEHKLEHIREREF &M,

ATTRS{FILENAME}
it udev M HERIGERKRE, UEHS sysfs BHELARNIRE,

ENV{KEY}
BT =ME, W0 ENV{ID BUS}="ieeel394, FHTIEZES5i% FireWire 24 ID BXH
FREEMH,

PROGRAM
it udev HITINERIERS, IR MIURENRHIBE, AEEMTN, RESULT $#rIEAIEFHYE
4 (FTEREI stdout) o
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RESULT

i % PROGRAM AAMEILHFRIE. £5 PROGRAM SEAHEEIMMUNFEEZHE, HE
[EER—TH,

29.6.4 R udev IRERE

5 bRILECEAALL, MERKERDIFENFGF. SFE. SMTRIEEIRSGH udev 4
PENRETI o
NAME
ReIZRET RINET. E—THIIRET REMZE, BzT B HE NAME #
BYELAFR A RN
SYMLINK

S5ZENTRBEXNTSHEERT. ZMRENMNTRIEERRETREIENTGS
iR, WALLBIERATRFNIRESERRN, E—TRUPA—ITREES T
S,

OWNER, GROUP, MODE
MMEETRENR. WEERNEEES BRIZNEFE,
ATTR{KEY}
BEBEEANSEMILEN sysfs BMENE, NRER == B8R, URERZRELE
sysfs EB4rIE,
ENV{KEY}
HH udev BREEFHINIME, NRER == TER, UEERZBLECIMRTESE,
RUN

SH udev MEFYIRFNNBAIZSERITHERF. FicE, FIRERREFRENE
5, URMRIISENEEEN.

LABEL
A0 GOTO PIBkZEAVAREE.
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GOTO
A udev BRIETFMN, HEHM1T GOTO ARSI BIREEX RZBIRN,

IMPORT{TYPE}
RERERFNIMNIEFHHZENZAFFER, udev AIFASTHERNTE, JRKE
EEMRZEE, udev FRIERIEXHFIFRINRBYATHITAR BITHE SRR,

e program &A1 udev HITIMEBREREHSAHKIL,
e file &%1 udev SAXAXHE,
e parent £41 udev MRIGESNEEZENE,

WAIT FOR SYSFS
HH udev FFANRFEIREZCIEZIEEN sysfs XfF. I
90, WAIT FOR SYSFS="ioerr cnt" =& udev ZFfF ioerr cnt XHOIERE
F¥o

OPTIONS
OPTION $#BrI LB ZME:

e last rule &%1 udev ZEEEMIFFARNI,
e ignore device FHl udev TE2ZBEILEMH,
* ignore remove HHl udev ZEEEEIMIEENFIERIPRSE .

° all partitions &%l udev ARIGHF LB RTASXEEIEET R

29.7 KAIREIZ

SR EERM udev MNERZRM AT LUINFIEHEIRERHEERTR, MAZEENIR!
IRFeig & ERRER, NIZEENEMEINARSERTARIBEEXISE S L. Wapeei
HEXHRFREHFAIRHITIRSE, R7TISAZRHINIET RS, udev B4HFEMIER
ZIREHIRANT SR
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/dev/disk

-~ by-id
|-- scsi-SATA HTS726060MOATOO MRH453MAHWHGTB -> ../../sda
|-- scsi-SATA HTS726060MOATOO MRH453M4HWHG7B-partl -> ../../sdal
|-- scsi-SATA HTS726060MOATOO MRH453MAHWHG7B-part6 -> ../../sda6
|-- scsi-SATA HTS726060MOATOO MRH453MAHWHG7B-part7 -> ../../sda’7
|

- usb-Generic STORAGE DEVICE 02773 -> ../../sdd
-- usb-Generic STORAGE DEVICE 02773-partl -> ../../sddl

-- by-Tlabel

|-- Photos -> ../../sddl
|-- SUSE1® -> ../../sda7
‘-- devel -> ../../sdab

|-- pci-0000:00:1f.2-scsi-0:0:0:0 -> ../../sda

|-- pci-0000:00:1f.2-scsi-0:0:0:0-partl -> ../../sdal
|-- pci-0000:00:1f.2-scsi-0:0:0:0-part6 -> ../../sdab6
|-- pci-0000:00:1f.2-s¢csi-0:0:0:0-part7 -> ../../sda7
|-- pci-0000:00:1f.2-scsi-1:0:0:0 -> ../../sr0

|-- usb-02773:0:0:2 -> ../../sdd

|-- usb-02773:0:0:2-partl -> ../../sddl

| -- 159a47a4-e6e6-40be-a757-a629991479%ae -> ../../sda7
| -- 3e999973-00c9-4917-9442-b7633bd95b% -> ../../sdab
"-- 4210-8F8C -> ../../sddl

29.8 udev ERARINXH

/sys/*
Linux RZiREN RN H RS, BTFSHAEHAIE IS, EEH udev BFE /

dev HEIERET =

/dev/*
SRS E T S FEH systemd-tmpfiles BIIEESHNE; BXFER, BFEN

systemd-tmpfiles(8) FMi,

UTXHHMEREE udev BEREEHRETE:
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/etc/udev/udev.conf

udev EREXH,

/etc/udev/rules.d/*
ARETREM udev SHILEAN, PIELLARMBE XM, LUBASES /usr/1ib/
udev/rules.d/* FEIERIAFLN,
X R UFBHRFIRFHITH. XEPRIARRESHIANE BT E SRR
M, FEF#N, RERES.

/usr/lib/udev/rules.d/*
FARY udev FEHILEFIN, LLERPHIXEFRHREFEHE, SEENNEES, 571FE1M
M. ERREmIEX Y, MeERNER /etc/udev/rules.d,

/usr/lib/udev/*
M udev FINERBRYEEBIIZR

/usr/lib/tmpfiles.d/ #l /etc/tmpfiles.d/

ATTERS /dev AE,

299 EZER
% udev ERSMNESER, WELUTFEMI:

udev
BX udev. ¥. MNMEMEERENENEIEE.

udevadm
udevadm AJFFIEH] udev BUIETTEIITA. BKAZEH. EESHY, UKRIREMEE
SIS,

udevd
BX udev EHEBETIFEFHEE,
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30 [ERRGIEE

AEELRUEEXEMNNGE. ETHENEREEENER. HITRTe

bash. cron # logrotate FMMHAMH, ENENEL— N AGEAEFEHITT
SECNEIER, BMEXLAHFRNFIEWINARKREE, APHENIZERENINRRIAT
7, AAXLAHFFERARZTEX, F2ENREREEXESNER/MXISFEIRE
(118N #1 L10ON) HIAR.

30.1 FHRRAEEXER

EEETRETEXUTIANERE
B bash. cron. logrotate. locate. ulimit # free,

30.1.1 bashZ4€#H /etc/profile

Bash BERAIANRLINR. EREERINTE, ERFREUL BN, Bash XL
EFIRP IR LR E]:

1. /etc/profile
2. ~/.profile
3. /etc/bash.bashrc

4, ~/.bashrc

£ ~/.profile & ~/.bashrc FFHTEENIRE. ERFRERLIEXLEH, FEEELK
REBM /etc/skel/.profile ¢ /etc/skel/.bashrc EFIEIEFPHNEERYF, BINEE
HEM /etc/skel EFIXLIGE, HITUTINERLARLE N ABERRK:

> mv ~/.bashrc ~/.bashrc.old

> cp /etc/skel/.bashrc ~/.bashrc

> mv ~/.profile ~/.profile.old

> cp /etc/skel/.profile ~/.profile
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RAEM *.old XHRN NRBEERIE R,

30.1.2 cron H{4€E

f£MA cron AIEFEXNEEIBEEFEAETIHS. cron EARALIFHIRERTER,
HEZT AR T L NEIARBEIR. ARBAILRIEZTEREEEXHR,

cron &R F /var/spool/cron/tabs H, /etc/crontab F{ERZEER cron R. A
ERERZEREELR S ZREITIHR SRR B, 77 30.1 “/etc/crontab FEYIN” B, 46
ABIZ root. fiiF /etc/cron.d FHREFEISFENREEGHEENER. SN cron Fft

71 (man cron).
f130.1 : /ETC/CRONTAB FREYI

1-59/5 * * * * root test -x /usr/sbin/atrun && /usr/sbin/atrun

@S EAE®S crontab -e FR4RiE /etc/crontab ., HAEIEFILXHELEIRIEE
B, AERNEHITESHRE.

BERGEAEINTHIAZEE /etc/cron.hourly. /etc/cron.daily. /etc/
cron.weekly # /etc/cron.monthly BRH, XLMABHITE /usr/lib/cron/
run-crons 1=#l, /usr/lib/cron/run-crons &b% 15 25T ER (/etc/crontab) &
BIT—/Ro XFFB] LARTEIE 2 AIET [E)iE1T AJ RER R BE AU Z,

ERBEXMIEIETT hourly . daily SiEMERRLF#IZA, 15EH /etc/crontab MBEE
HAERRBI B (GEZMA30.2 “Jetc/crontab: EREESE” , EREESMNERZAIER
hourly BRIBXH, EERXNEL 2:14 £ff daily BB, 5 .

f30.2 1 /ETC/CRONTAB: HIRBIEIf

BQ & A A A root rm -f /var/spool/cron/lastrun/cron.hourly
14 2 * * * root rm -f /var/spool/cron/lastrun/cron.daily

29 2 * *x 6 root rm -f /var/spool/cron/lastrun/cron.weekly
44 2 1 * * root rm -f /var/spool/cron/lastrun/cron.monthly

&, 7 /etc/sysconfig/cron #% DAILY TIMEI&EAMN/EE) cron.daily RYAY
Bl MAX_NOT_RUN HigEfRREMER P RK—ERESEIERRTEIEER DAILY TIME #THitHE
#H, BEESHEMLEIT. MAX NOT RUN MEXERN 14 X
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ATEREN, BERRALIPESOHES AP, XLEHABETERHE aaa base
i, f5la0, /etc/cron.daily B&4EH suse.de-backup-rpmdb. suse.de-clean-

tmp = suse.de-cron-local,

30.1.3 {Z1E Cron K&SHE

ERR Cron K HESHHBM 2, BRH%EN /etc/sysconfig/cron A

SEND MAIL ON NO ERROR HYERIAfEIRA “no” o BMERLLIEEIRA “no” , cron #iEH
HIBAS&IXE) MAILTO Hiht, %0 cron FMTIFFR,

EEMEY, BRIREEIREXEE,

30.1.4 HEXH: B4 E logrotate

EPERZRS (FiRiERF) UNAREESEARASRSHEESHIERIBEXEH, X

¥, BEATUTHRERATEE—NZIBRE, RFEIRBIEINEE, HERIZETE(]l. X

LHEXHBEMEEFTE FHSIEEN /var/log &, XHKRNSFKERIE K, logrotate I

HE R UEBITHEIXLE X MG K, BXFAER, BEN (RADNAGEER) 38
‘REHEXH” ,%63.3T “iEH logrotate EEHTEXH

30.1.5 locate#?$

locate BE—TATEHNHNG S, EFAEREELERENITECERN. NREFE, BR
% mlocate B4E, ©F findutils-locate HEEMGEHE, updatedb HIZEES
Kt EHE SRS 15 DHEEER.

30.1.6 ulimit @<

fER ulimit (AFFREF)) SLAUANRGRRNERKERBHEREERER, ulimit 3
FIREINAREFNAIRRELEER. REUAAFREGE, AJUBMLENARER SBATZ RS
RR, MEBUREFRSZIEBEEEE.
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ARE ulimit ERZANER, BIREUEARE, BEMAE 301 ‘ulinit: HESAEES
B EI BT

#£30.1: ulimit: HAPIEBESE

-m ERAFEEEX/

-V SRR AEIMNERNERARE
-S HERRBIRAR/N

-C BRI O XA RIRA AR/
-a FRE SRIfREIIERS

RGCEEOAE /etc/profile FIRE, BINAEEIEREBILXH, ERARGAHRIAE
RBEMMYNER. EEEXASFTCENEREXHIKE, 1B5FR /etc/profile.local. &
BPWISENIZIE ~USER/ .profile HfEEE,

{51 30.3 : ulimit: ~/.bashrc HHYIEE

# Limits maximum resident set size (physical memory):
ulimit -m 98304

# Limits of virtual memory:
ulimit -v 98304

A KB ARAIEEREDE. BXFMES, 155 man bash,

O == uvlinit

FARFRBIMNTER S F ulimit 5<%, PAM (ffl40 pam limits) fEAEN ulimit B9
%, RHT 2ERIEEINEE,
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30.1.7 freedr<

free LT ETRRAFEZNARAANE. ERMEBERNGFENRRTE, UKNZSANEHAXNE
F. FIF RAM IR EHMIA—NEFEEZA, ATRANGFEARITINNEFEX M A FEEAT
Linux. &L, Linux —BEEFEEEFAE FHX, FATFERR LEFERAHKRERNART.
RNiZIHERIN AR AR SRS EEEN TR, MET— "N IEFHEENRARFNAR
g, WRNERRE, EMNELERDISWE AR XA H4H, XiF, FH mmap &R
—FHATEM X LRI R X 4 IREUX LSS ((BE man mmap) o

tesh, AZPEREEEMETR, Wslab %77, HPEEERTRNEKIHRNER. XWIFEEBRE
¥ /proc/meminfo HITEESZBINER, @i /proc/slabinfo BJLAIFIRIAZE (1BH
ELI) EREE

BERMREHNENESHRE LFIFTBEM RAM £, NE /proc/meminfo FEHILER.

30.1.8 FMOIFERR

MFFEL GNU AR (Wtar) , EXFBFREBFMIL WFXLm<S, BlfEA --help ik
DURFREEE RN, XENAEPRETEZRANNRH, Info 2 GNU NBXAERS, @A
info info AILEIILRFZNNE, BN emacs -f Info AIfFEFA Emacs EEER
01, WAILEEHIEHER info BEEEEEEI. EALUEA tkinfo. xinfo HEBRFIRE
EHERI,

30.1.9 {FH man FIEEFHT

EFEIEFMDT, EWA man MAN PAGE . INRAEELFEEZFMI, FREFMIIESEE
REBRHSTIH, ERBRERN—PIFMRIT. NREBVARBAIBIES, BERE—F
it Do

ERATRHERNBRIARGSITH, BEIEDREXHE (30 ~/.bashrc) FIgE

MAN POSIXLY CORRECT=1,
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30.1.10 GNU Emacs B91& &

GNU Emacs B— M E#NIIEFR, TE/LTAEBHEEE GNU Emacs B ERNEEEXH. &
FXEFMEER, BBMW http://www.gnu.org/software/emacs/ 7,

[BENEY, Emacs RIENEEAF. RABERNEHEBISERN S LU#1T B E XD
B, MBI XH ~/.emacs #RET /etc/skel AZEMEFPMNEERTP. .emacs XRIR
B4 /etc/skel/.gnu-emacs . EBEXTER, i (B cp /etc/skel/.gnu-emacs
~/.gnu-emacs) ¥§ .gnu-emacs EFIEIAFREERHAEBEHITATINRE,
.gnu-emacs XY ~/.gnu-emacs-custom XA custom-file, MRAFET
Emacs By customize HEWHHITIRE, MXLEGERFRES ~/.gnu-emacs-custom H,
£/ SUSE Linux Enterprise Desktop BY, emacs BMFBEXREER /usr/share/emacs/
site-lisp RE site-start.el X, Xff site-start.el E#BHLXXH
~/.emacs ZHi#{TEH, BREMIEAZIN, site-start.el HREGIEHET Emacs K
M= RBEEDZBSHEEXSE (I psgml) o WERMNEREXHEHAT /usr/share/
emacs/site-lisp 1, BR2LL suse-start- Fk, AMRHEEIEGR LT default.el
PIEEENRISEERIZE,

VWS TR EMACS EEX M RME TERXEXHESZER: info:/emacs/
InitFile, IUBRRETHEXRMAREEHXLEXH (NRFE) NER.

Emacs BYERHFR 3 R Z DRI B

o EHEMHE emacs,

emacs-x11 (BEBEZRE) . ZiFX11 B9iER,

* emacs-nox . A32#F X11 B,

e emacs-info : info A&TNAIBENSCHY,

emacs-el : Emacs Lisp FREFNEX S, BITRAEEZXLEE M,

MREBE, AJRERZMINFRIEE: emacs-auctex (LaTeX). psgml (SGML #0
XML) . gnuserv (FFImfARS2REIE) F.
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30.2 EMMERIG

Linux 2— 1M SHAFPNZAESHNAR. BMEERERIIITEN RS Ltha] LUK BIXLETHEERILF
b EXAEART, BHET 6 MEIMNEHIG, FA At -F1 | At - F6 B LITEXLE BN
SiETR, 7 MERIEEN XFRER, ME 10 MEFIEETHRZER.

EMN x REIEHRISMAREXE, EFA ctrl - At -F1 F| ctrl - Alt - F6 , EIR[OF] X,

EIR ALt -F7

30.3 EEGY
AT NRFEREAMAT, XU T T B

/etc/inputrc

/etc/X11/Xmodmap

/etc/skel/.emacs

/etc/skel/.gnu-emacs

/etc/skel/.vimrc

/etc/csh.cshrc

/etc/termcap

/usr/share/terminfo/x/xterm
/usr/share/X11/app-defaults/XTerm
/usr/share/emacs/VERSION/site-lisp/term/*.el

XEFENRLMmMER terminfo NN AREFREREXHHEREINNARERF
(vi. less 3F) . FERALKWHEHNNAEFMZREXLRINGEHTEE,
EXT, A0 /etc/X11/Xmodmap FFEFHEEMNEAAERE (Z8) .

AILUEE “XEEYT R (XKB) #iT#H—FHNILE,

O =T '2E8

B % XKB B9 BRI LATE /usr/share/doc/packages/xkeyboard-
config (xkeyboard-config ZHE8HI—EB5) FRFIBISIEFHE,
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30.4 ESMEXR/MXSFENKE

ZAAERARE LI TEMRY, AIEBHLUBERAMBE, EFR (118N) AFREN MK
(L10ON)o 118N #1 L1ION XF MBS IAERREANE — M H&RE—1FE, RENSRFRTE

BRH9F 45

BE XM /etc/sysconfig/language RENXH LC TERHFITXLIRE, XANIg4H

BEXH, ®MEEE (B5) . FH&E. HFNF. NEFMBH. HFMEHERG, XLk

APHNE—ME I UIERECHNTEERENX, HEA language XHFHNETSEIEE X
(3E2M locale FHM) .

TEYIR

RC_LC_MESSAGES, RC_LC CTYPE, RC_LC COLLATE, RC_LC TIME, RC_LC NUMERIC,
RC_LC_MONETARY
XETERARH RC_ AISEERIIIG, ARMFINER, TEFIHTHEXINEERENX
%, AILUERAAS locale ERYAIEE,

RC_LC ALL
e (NRLE) $BESLARTEMNE,

RC_LANG
MRKZE ERERITE, UXEREELTE, RMARRIKE RC_ LANG, XEFHF
A8 28E,

ROOT USES LANG
HTEREN yes & ctype (BHUIAE) . WMIRIKEN yes, root FEARETE
SEHNERMXINLEE, TUARAEIERIRLE POSIX IFIEHIEE,

XL S AEE YaST sysconfig miEasHiTIRE, WWRXTENEEZESAB. EXR/MXA
W, mIBFEIRRT. S MAMED 2 EES %R FRIERE:

LANG=<language>[[ <COUNTRY>].<Encoding>[@<Modifier>]]
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304.1 RSGEENXIEIE

systemd SERHAS|ISAHEEY /etc/locale.conf, FRIEFHELMANEE, TN XEH
FEBENXIFIZER RS IRS AP 4%,

@ J¥E: SUSE Linux Enterprise Desktop FIREZE XHRITTH
EHARRASAY SUSE Linux Enterprise Desktop M /etc/sysconfig/language. /
etc/sysconfig/keyboard # /etc/sysconfig/console EEXXIEIZE., M
SUSE Linux Enterprise Desktop 15 GA 748, XLEXHWMABEIEN, systemd RE
MIXEHIREIEE. systemd 2RAM /etc/locale. conf EEUKE,

i, MBS ER /etc/sysconfig/language FEXME S, XETESBERS
SEENXKIFHIEE, HTATEXBRPIINENARXKIRIKE (BERFE 30427 “—LLER
m” ) o

ERERGEENXIESE, EURBUTEF—MAR:

* £ /etc/locale.conf FEANEHIKE, BITHELK—IIELXTE (BXEE5R, 1§

£ man 5 locale.conf) :
LANG=de DE.UTF-8
EMERE, AILUANEZHNTE (81T —1ZE8) .
* £/ < localectl:
# localectl set-locale LANG=de DE.UTF-8
B, EHALITE localectl set-locale HSEEIEEEZHTE,

EEH systemd REFBHABRIAN T SIHRAAFRRRGERE, LARFIEEEEHRM sysconfig &%
HESAZBIN (MNREREXLEMPENXLETE) ,
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30.4.2 —ERfA

EEMER/MXABBARNZ—IELIRE, BSIREEME SO 6391RE (AIM http://
www.evertype.com/standards/is0639/is0639-en.html# # http://www.loc.gov/standards/
150639-2/ 2 EIRER) , ER/MXAIBIE1S03166 (BN http://en.wikipedia.org/wiki/
ISO_31662) HFIH,

RBEEECLUTE /usr/lib/locale FILEIHTABAXGNETBER N BILUTE /usr/
share/il8n X EHERHS localedef BIEEMIGEANE, WHEANHEZE glibe-
il8ndata MHEHN—ESD. FTLUERAUTHELEIZE en US.UTF-8 (AFRERIEMEER
E) IR

localedef -i en US -f UTF-8 en US.UTF-8

LANG=en US.UTF-8
RERETIPEENSEEIE, WXEHIAGE, MBEETHMES, WELH
ZiBS, BIER UTF-8 fEAF R4S,

LANG=en US.IS0-8859-1
XEREFTRENRIE, RERMXIGENEE, BFRFEILKEN 1S0-8859-1,
IEFRERZFRTHS, BEeERIRTERFITERUSZSF UTF-8 BiEF. fE
&, Emacs FIEFRMEX FRHENFRTH (EAHIFH 1S0-8859-1) #HITKIE,

LANG=en_IE@euro
ORI SEXNEEEETRER. HIRENEEHN, E7 UTF-8 helREERTR
o RERNBERZHF1S0-8859-15 A& UTF-8 BY, EAEH.

3t /etc/sysconfig/language FrifiRYERHEE A NI 25 KEUE:

e 3F Bash: /etc/profile iEBX /etc/profile.d/lang.sh, FEEMNSH /etc/

sysconfig/language,

* 3tF tcsh: /etc/csh.login EERBTIEEY /etc/profile.d/lang.csh, F&EN
¥ /etc/sysconfig/languages

XHR T X /etc/sysconfig/language FrfiBYEMENRE M AEREIMENINTETIYRIE,
MEEF G EEE,
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PRI LU MRt R IEMATR ~/ . bashrc BERFARIAME. BIE0, NRAFENEZRHDE
FARSEER en_US, 5NN LC_MESSAGES=es ES, X#HERUAMRFEET.

3043 ~/.il8n FHXEIZE

MREHAAZRINNIXIRIGERHE, 1FIRIE Bash FIASREEIEBEER ~/.118n FRYIK
B, ~/.118n HMIMBEXHE /etc/sysconfig/language FHARSKBIAE, FHRERMN
TER, BFREHR RC_ AM=TEFIZR. 10, £HA LANG miF RC_LANG :

LANG=cs_CZ.UTF-8
LC_COLLATE=C

3044 1EEXHRIRE

HERFPHXEE AUEFEENNMESER (U en) FLUREESE. TNRE LANG &
B en _US #AB /usr/share/locale/en US/LC_MESSAGES HEVEEXHAREE, NE
¥MEM /usr/share/locale/en/LC_MESSAGES,

ERILEXEEES, Hli, BHIEREFNAENEEES, BNFABILEFIEETIE
NE&EIES.

LANGUAGE="br_ FR:fr_ FR"

LANGUAGE="gl_ES:es ES:pt PT"

MREFE, AINEIEIEZE Nynorsk #1 Bokmal (BEER&IESIZKEN no)
LANG="nn_NO"

LANGUAGE="nn_NO:nb NO:no"

514

LANG="nb NO"

LANGUAGE="nb _NO:nn_NO:no"

WAR, EBEGES, LC TIME MAEASXMERAARE,
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ARSI — N, BRI AERIRZ BT ORRAEIMIMNSIER. R LANG B AN
BN FEINESAE (W0 de) , BERNENXXXH glibc fiiF /usr/share/lib/de DE/
LC_NUMERIC , MPEHINRI, FEitb#47E LC NUMERIC i&E R de DE LUERZHENSIRF
H I PRRFE Xo

3045 EZER

° (GNU CEZZF4) 8 “KEgBENERY —%. E8&7EHMMHE glibc-info.

e Markus Kuhn 485 # Unix/Linux B9 UTF-8 1 Unicode & ILRIRLARE , HEIITF https://

www.cl.cam.ac.uk/~mgk25/unicode.htmla,
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31 {EHA NetworkManager

NetworkManager @ A F @& EVMEM eI ohit ENHIBBRR AR, ©FHFMEERE
RITRERINZE LB MR, B35 802.1x (RIPHIMLEIVIEE, 802.1X @ “BETFimOIRIMLE T
B9ZASIhAN I IEEE #7” - {FH NetworkManager, f&7E9MHBY AR RAEIFEMLEIZORED
B, UNTEELATITEWE ZEYIRMIRE, NetworkManager 8] B ahiEEEI B AT &ML
HITEEZ I NEERE — AERRROEZRAERIANERE. ME, BEAIFNETRMNEZIE
ik, HERARGRPINEFEEMEERE,

ARETHE—MER, LAIRNBES D, XEETLUSEEIOTENMURMEZERE G
B TLRIE R REERRES.

0 ==

DBFREET SLED ¥ B Workstation Extension B9 SUSE f E T {EfhEHix

¥ NetworkManager, FTBERSZRINEEEIMELLE T A wicked K5E
F%, fE£F NetworkManager FIGERfEEN1R%. SUSE ARSS 2R LIEAHA T
NetworkManager,

31.1 NetworkManager B!

NetworkManager {2t T e EEEMNAR R HE, rIERAREMMIRENSZITE, B2, £
LTFERT, NetworkManager iR A REREA:

o WA BHIR AL EMITEAN (5140, DHCP B DNS BR35288) RHMEMRS.
o WHH BN Xen IRSZV[EERNRLEZE Xen ABIEINRS,

31.2 EAEZA NetworkManager

EERHAMEERITEN L, NetworkManager RINSFBRRES, ERILUEA YaST F189 “M
HIRE” BRI EZRMER.

| 1. &7 YaST, ARKEIRS > WEILE,
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2. BITAMEEEMNEE, E22FEEIEHR,
3. EiEd NetworkManager BeEMBIREAIMLLERE, BEHRITUUTRIE:
a. EMKIGE S ZFERHIEEFET NetworkManager B FIEH 7574,
b. BEHHEHXH YaST.
c. WIBE 3137 “MEMSRERE" RPMREE NetworkManager BCE ZHIMLE
¥
4. 1= NetworkManager H B Z B SN EZHIMLE:
a. EMRIREHEAFERPIEFET wicked #H1TIEH,
b. BEHEHAE,

c. BT YaST igBEAIMFK, Bl DHCP (5 IP #ilb#1TBshECE.
552347 MER YaST ELEMEERE" PRME TR YaST #1TMEECERIF AR
B,

31.3 BCEMSERE

£ YaST #/5H NetworkManager /5, 8/ GNOME HiZ2{#A) NetworkManager BijiiHHc & M4S
EE. CRETAEMZIEELEMNNARTR, FINBELk. Tk, BEn5EH. DSLA VPN &
o

() #=: NetworkManager &Ei&41538

£ LAFTHY SUSE Linux Enterprise Desktop hR4s/, i@id NetworkManager &E#4545
N AR REEENLEE. WERABTBREWNNAER, EX GNOME ZFIHLE
e T HECETEE

MRIETFHER NetworkManager Ei&miE23 RACEM LB 1ERE, BFoh&sk
NetworkManager-connection-editor f{46:

> sudo zypper install NetworkManager-connection-editor
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E1f GNOME T ANBEEIEE, HBIRERBITHIRERSR, ARBEEMNET,

Q & ‘WA A
RIBENRRIZE, PIREAATEEEEE. BReMETR, BEERTAGamNENE
Z root NPR. IBEWARAEER LT HEAT,

: WiFi - )
KT ‘ | %
3 EF WA Wi, TEF AR
2 &%
BV

i MicroFocus as
Q #® MicroFocus_open T
B XEAES eduroam aF
@ mAEIEE FU-Campus =
P EHIKS HITRON-19F0 a7
B paFh Vodafone Hotspot
< H= Vodafone Homespot
= Fa
fe =i
Ol i

31.1 : GNOME R4RiEIEiEIE

iI12 31.1 : RINFNmIEIERE

1. $TFF NetworkManager B2 & XHEIE,

2. ANERE:
a. BHEAETAN + BfF,
b. EEFEREERB IR TR (E,
c. FERE, BER,

d. BINERENRE, FEENMSEZIISZHIE “RERE" FRRTAMSESIxR
Mo

3. ‘wiEEE.
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a. IEFRERENITE,.
b. BHARENTFIERE L EINEE,
c. BANEHEN, ARBHNAREFEN.

d. BiERERATAERSEER, BRESMEDF, &REREIRTEMAR
BEXAPNMASGERNFARES, BENE 31417 "AFRNRZGEE .

31.3.1 EEBLENBERE
MRIEITENEIZNEE LN, 5EH NetworkManager /MERF EIEERE,
1. TH “REXE” , ARREELUESEERATSEEXH,

2. EENLE, BREELILE, AERHERET.

3. EXHFMEMSKRERE, HE CTEIIRE,

31.3.2 BEEL&MRER

B] MBI T L LR TE 44 45 THY GNOME NetworkManager /NEFREHT|H, SMNHEHE
SHRENRERERER, MEBETLMLEE A FRPYERRIZH,

372 31.2 | EETRIRMELMSE

1. EEEA LWL, B KSR ARSE Wi-Fio
2. BHEARKEER.

3. BEIEEMLE, @ Wi-Fi WEAFRTERR.

4, MEMKEME, —MEREMNEERSITH. HPSERMEERRNMNERE LR ATH
ANERFIENXAE,

372 31.3 | EETR I RELEME

1. EEEER BERSEARRRT (SSID 8¢ ESSID) A EBeheNEIFNMLS, 154T
F RERE” , ARBE Wi-Fio
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2. Bl Wi-FI g EfTFF Mg ER S,
3. WIRER Wi-Fi @ FRRARE, ARREEZZRREMNLS,

4, TEFTHRIFHEERRIMSEZ TR SSID 8¢ ESSID, HMEZIREMESE,

BIUERBTLMERE R EIRARITER, WRETUREREAML, NEREMKENR
A RECRITIEIZRERE, MALERBIRNERIRS.

31.3.3 BRI 1P

SR ZY), TEAHEMNEEZARSSBEIBFIFRERR FREGINEITF) . EEE
FSYEBEEREEZHZH, FIEN HTTP ERBIETE A EIREE RIS,

ISR HILE I ER I A MEES, NetworkManager #1 GNOME 2 BH#ERERIE (X
BFEZEIEN—ZD) . XEMATURER—BEERINEEERE, HEMEERERNE
BERAZNBERT, RRTMIGE,

EEAMINEE, ERE NetworkManager-branding-SLE BB HERIUTHRSERTY

NetworkManager:

> sudo systemctl restart network

— BEd 3R HIMLEI T P IEIEEIMEE, NetworkManager (2 GNOME) B AEFTHRHIRLE]
FERIE. FRENESZIEER, UEHREEKRM,

31.3.4 ¥ Wi-Fi/IAFW-RECE NIEANS
INRIEH Wi-Fi/IEF WK ZFHENSIEN, WA LUER NetworkManager #1TECE.,
1. T7F “REXE” , ARFEE Wi-Fi

2. BE WI-FIgEfTHFMIRER S,

4. fERAREEHIMBIEERERH S RIERERITZ T B R,
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31.3.5 NetworkManager #1 VPN

NetworkManager Z#FZMEMERM (VPN) FAR. XFESFHA, SUSE Linux Enterprise
Desktop #RFEMT T2 NetworkManager ERIZFHHEME, LI, ERENENNEFRE

BE T REREGE,

OpenVPN
(AL VPN AR, 15RE:

¢ NetworkManager-openvpn

e NetworkManager-openvpn-gnome

OpenConnect
ZfEALE VPN &K, ERE:

e NetworkManager-openconnect

* NetworkManager-openconnect-gnome

PPTP (=34 = REiEY)
E(EALL VPN 1R, EREE:

* NetworkManager-pptp

* NetworkManager-pptp-gnome

TN AR ER NetworkManager & E8ITBEAIKE S OpenVPN BF iR, KEHMAE

A VPN B3 2 5 1S

Feazmi, EHERHEE NetworkManager-openvpn-gnome B%%, FHREKHIIIE

fE#fo

1372 31.4 : £ NETWORKMANAGER i&& OPENVPN

EFOFR, EEML,

2. B+ ElfF.
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3. RRIER VPN F OpenVPN,

4, EESMHIIERE, 1RYE OpenVPN ARSZ2BAVIKE, EFIET (TLS) O SHIES
(TLS)o

5. BAERERBANIIMENXAEF. WFHRIRFEE, BN

BES VPN i35 83 RYILi2 i =

RAF#& AP (REHEFET OSHES (TLS) AR )
a< ARO< ((R|EF T OSHIES (TLS) AR R)
FFIE$ /etc/openvpn/clientl.crt

CAIEH /etc/openvpn/ca.crt

TAFRZ%A /etc/openvpn/clientl.key

6. BENITTAECE.

1. EEAEE, BERENAREFNMSERT, SHETHRHE. BrIUEEUTEREG R
HURTSEIRR, ARKRBELER VPN ZFFHERE,

31.4 NetworkManager f1&Z €4

NetworkManager ¥ LLEZE D N RIEMARERMEE, [EEEEEE ERARIEENER
MLk, FREEMERIIAREER. AEEEARASNEIRM MAC #iHRS, /A MAC
HisibE] U R H B A S IE R 2 R R IR S R eI A,

NetworkManager R E IR B EEAI BANEEANSE, MNRIXEZNEENLE, NB&hERE
T EANRENS. WRFIBMEZIIREIE, NetworkManager RERFIEMHERE,
NRMEBZIZENT, ERZFFM MAC #iEFRZE, N NetworkManager =&, BEEASE
REFIARBMEGEHIZRMAAEEH (WHEH) -
NRIEMERTLEZTIREIBRAIELC, N NetworkManager &3 SSID 3¢ ESSID I8 AZ=Ho
X 5] LU (R B FF - &3
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3141 RAPMARSER

NetworkManager e[iRBIMMERINNERE: B EEN 52491 5%

R EEFER NetworkManager RS MNP #HITEMIIIE, M NetworkManager AP
S EIEEFEH A GNOME BRI, XFAFELETSRNEENTERRALSH
Fik.
AREEBDNMERFYTA, QIBZEENE— T MHAPFIRNMELENS DRI, A5,
HtFrE AR TR AES IR FIAERENR, BEERF EESEE RREENE— X5
TEFRE®RP T e HEMAFFEHEEE, BXIUAA NetworkManager BEEFR P IEEH RS
EENER, BBNE 3131 "MEMEEE

3142 fEEFO<MBMFEIE

MRARERERFNENERBEB A HRIE, WAILER GNOME ZAF SRR
SO FEIEMEFEERE L, HETERP,

3143 [AsEXE

BUH(C) a4

#aER Bt P P RR

BN B

MAC it ‘ 00:50:56:B9:3D:C8 (eth0)

ML)

MTU‘ Az

kX e (F) | Default
block
dmz

drop

31.2 : NETWORKMANAGER Hfy firewalld Xif
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BB X% BB K I MR E RN — AR, BENBLEEEE firewalld WX, 8%
EEZRREN S MET£, B Wi-Fi EIZERE firewalld WX, BREEREISEN LT £1EN
+o

MNRENAFREMLEF, EFER home Xig, MRFERANEARTLME, BELIRE
public., MREMUFLZLMNIFEHRHBERAIFFAIEER, BFER trusted Xig,

B firewalld AT, BEN (L2 iEm) ,£24 8 “BRMBAE" ,$£2447T
“firewalld” .

31.5 ERnE#EZE
THEEXTFER NetworkManager Bt & 47k 48R I Y —LE & Tl in) e,

1.  (REEPE I EIRE?
AINBERT, NetworkManager RHHERRIFE TIREXEMN: SITERATR—EEDN
FrEMIEigE. MRS MEELEELEYIRLETA BINERItENEEMRRUK
M) , EEILUE— NS E IS EIRS.
7 GNOME AAITIEIRME, BEREHOEEN MAC it (BER/MVERIRMERIEEE
£, &EFEA nm-tool = wicked show all FH<$TTIEAMNEH) . ARBHEE
MEIEZRNEE, TR EEENERE, EELHLLETRLE, BNIZEHN MAC #
ik, FHHIAER,

2. MRENEIE—ESSIDEZTEAR, MAEERERAR?
HEFRLLKEE (a/b/g/n) NZ M EARE, RIABERATZEMERESREEAN
o BE®ILE, EEETLTLERMEMER BSSID F.
BARARSSEATIR (BSSID) AIE—IRRG N EAIRSE, EEMEREAIRSSEF, BSSID
RLLIENRRI MAC ik, 783017 (4571) BEABRSSEH, BSSID BAHIEIER) MAC
ik (M 46 (IEFRENERL) o
%3137 "IEMZERE PFRBSHEEMNEERNIIEE, SR ERRITLE
¥, ARREHRE, EO4Em+RLE, %N\ BSSID,
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3.  MASEMTTENHERNSER?

i (ERIEBRNMNILE) F1EEEMEHREE. B2, TR TEEEEDIZAH
SLBRITENRIRE!

1. W0 31371 “ILEMEEE AR EMECENEEZNINIEE, EEEEBN
HERE, AEBEREE. R IPv4ISEEE, HEES A THIERRE=
LEMITEN., XER IP BN AHIZEITZ18%E L DHCP iRSS588. MIATE
NetworkManager A& 4o

2. BF DCHP BRSZB(EMKO 67 , BWRIZIEISBWHAIEAEL: FHZEERN
HEHE, BEhYaST HRFELZEMAR » MHAiE, THREIRITFHIARS RS, R
DHCP A5 25 MR BRARIFRIARSS , IBMTFRIFEIARSS iR DHCP k5528, 24
[EEREAN. HINTE YaST FHFREDR.

4. YA EED (DHCP. PPP. VPN) iitig{HE%7S DNS 587
Y9NSR DHCP ARS32JRMHTMAY DNS 582 (F/3KEEE) , MeIBEERE. AE 3131
TREMSERE PRSI E MREENEE, EEEENERE, AEREHE
i YRR IPvA IR EIERINR, FHRUES A THAERRI(YE5) (DHCP) ik, 7E DNS ARZ5
LA F PN DNS 5 8. ERREMEVSIVE, BRENRH, ARREEN
HNEiEE, FRIAEK,

5. WMATERRPERZEE NetworkManager iE£ 23 O RIPHIMILE?
EXAURAFIEREN 240512 . BXIFMRER, BELE 31417 "AFRRESE

S

5

31.6 &%

EIREtH ISR, 5 NetworkManager 18XV —L 5 MR B4E/ MEF A B EhaER D VPN &
Wlo MR ENFANX LRy 7 AR ERN TAME.

NetworkManager SE/MEFFBED
NRIZE T NetworkManager 1=HIRIMLE, INMEFSEMEM. NRINEFREBE,
BIRAE 3127 “EREZEZA NetworkManager” HFRMEEREE YaSTHERT
NetworkManager, /5, &R NetworkManager-gnome 48 B %%,
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NRZKENMEFEREEHTREERERLEIE!T, 5AMS nm-applet FHIBEHME.

NetworkManager /MEFHREE VPN %I
*f NetworkManager B9z 45, /NERF UKIERF NetworkManager By VPN BEF
BN HEEHTD K. MR NetworkManager /NEFAEIE VPN &, BOEFE
NetworkManager #3587 VPN BANBRHEEEEARE, BXEFHESR, BS
W 31.3.57 “NetworkManager #1 VPN” .

RE R RS EE
NREEEHECEMKZERFENEERNFIEEMAN (REREEF) LERHHEER
217, ERmitEN LHNSEROBNSBFRER. ELIMILERY, 5L root SHER

Z&p<17, FAEE1T systemctl restart wicked,

3.7 EZER
A7 AT WEAFN B R EIE X NetworkManager WEZE8.:

NetworkManager IiE 51
https://gitlab.freedesktop.org/NetworkManager/NetworkManager #

R
TR E LT B #9218 % NetworkManager #1 GNOME /NMEFMRHES !

e /usr/share/doc/packages/NetworkManager/,

e /usr/share/doc/packages/NetworkManager-gnome/ .

435 BEZER SLED 15 SP4


https://gitlab.freedesktop.org/NetworkManager/NetworkManager

IV

32
33
34
35
36

37

e

RERKERME 437
REREFR 438
IREFTENN 441
GBI 44T
FJREIE 449

BFARTE 455



32 KERGERME

"’"EJLM%FH YaST 2 EETERRKREX RS (UKIZHIE) NRIARERR. BRAUESR
X REREARETEERETR,

1. £ YaST RBE MM » AL EEHEBE YaST A4 AR EMEE, REEGSITHER
sudo yast2 keyboard BEahiziEiR,

2. NFERAPEEFREEETE,
3. A X AER R FMERER B
4, IRMRITETNE, BEHIAFTIRAYE S KA IEE,

5. £RHBEFEXMH /etc/veonsole.conf (AFXAEHIE) M /etc/X11/
xorg.conf.d/00-keyboard.conf (BT X11) .,

6. BITEA % > Sysconfig JriE2: > B > ERPEESRBERIZE. ETUTLILRIEERE
REMIERIZE, FEHAHEZA NumLock. CapsLock #1 ScrollLock, XL EETZIE
/etc/sysconfig/keyboard 1,
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33 REFF

YaST el A BatMAZHE R, HEBENMNEREEN]. EEREIARE, HEFTERETR
REETIECENAE R, BJLUER YaST BEEER, EHA, BRAILUGEMNMNARHTHRENTRIIR
o

ERMAESIRR, LGSR YaST HEEHET > A8, &, WallERE=SnEME
M, AR root AR B MELITIEIT yast2 sound &, MIREFIERAAR, EFEH

sudo zypper install yast2-sound fF<$RETE,

318 33.1: BEFE

MR BERNFAEREE YaST FeeBohEEBMEF £, WHITUTE R, BREMEFR,
FEMERRHNENES, NRELR, AUSEERXHEUTHARER. BX
ALSA Frz# 5B R REMBENASERNESE IR, 15EN http://www.alsa-project.org/

main/index.php/Matrix:Main 2,

HFECETEF, ATRUEEREM T MEEED:

REBZE
BAREBNTEAE—THRES R — FREHITERE. EFLLLRBEEENHRE
EENERIETL

BRLIgE

AWEREEIER AT AL ST ENRNRAES,

A BRI ERIZE
REHER. AFEBEEXERHFIEEH.

O == =4n=
QEEFEBREE CHITRYREN, AR ZED, SN, RESHAR
Q: #ﬁﬁﬁ_ﬁﬁigﬁﬁaﬁbiﬁﬁﬁilﬁo

1. Bzh YaST EEEIR,

2. ZEEWNEERLENSFR, BMIIRPERBNT, AEREHRE.
BECEMAR, BREA, EFERENBNES, HABREH TP,
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3. ERHP—MEERD, FHEET—D

S
&
x
IS
mh
D
>
(&

4, MREFTENLE, WAETNINHESEE, ANFEHTET, &
10% FHia, URBHERRAISEmEES.

5. IRMFAEETIKERIFER, BREF—D.
FEIEMEER = BB ESE T EBRRIE R,

6. ZRFFBRENE RECE, AJLOERMBNFBFHBEEMR.
1. BHREREFENR, FRBL YaST FEIER,

di233.2 ¢ A RECE

1. BB MHIERVERE (NHMER! ) , AMEFESEENEEFEREFE FEEHS
d4iE,
IRSEEEFERED, FERIUHIAZISH. BXEZER, BEHED.

2. ZPNEEERFRNEENNEHAAE R, TUESSREMNEETEFEREZE, HBEEE
fthe EFEARRN AR R,

Q iE: YasST RS
YaST BE SRR BIRMEAET, XERMEFEATERE (Fl0, 2SRRI
HAEE) o MEM > SEEi5R YaST RERIKE. EEXEARZTEHAMIIXLRE
TU#1THOE, BFERSEZE alsasound T L ERHEIES I NMER

3. EREMMIDI XfF, RILUREEAM > Bk ER.
4, HMESTHERIEREY, @A L% % SoundFonts SRIEK MIDI {4

a. KR4IKaptZR CD-ROM #E CD 5% DVD JXzf2s.

b. EEEM » 2% SoundFonts 3 SF2 SoundFonts™ L3 FfERE A, SoundFonts 1%
ZEBER /usr/share/sfbank/creative/ #.,

5. IREFERFHFERET ZMEFR, WAILLAZERHIF. ERETERIRENEIRE, A
DEFSEERREZEFR, HAREHEM > KENEF. R3IH 0 NEFREZNINL
&, BRSENNAREFER,
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6. BAIAERT, SUSE Linux Enterprise Desktop f#HH PulseAudio E & &%, ©RiEHES

ZNEIMRMRE, BEBSOIEMG RIS ENERIRS], ERANEZA PulseAudio &
BRS, LB EEM s PulseAudio BLE, WERBA, PulseAudio SHPIEFEIE A TEK
BEE. 2 PulseAudio A ERSSEEEREMIGE,

BEFETEHIERE YaST EERRE, BaFREFMEERNEENRE, RERCEFREFIIXHE /
etc/asound.state H, ALSA ECEHUIEENZIX MY /etc/modprobe.d/sound K,
HEN /etc/sysconfig/sound,
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34 1ZEFTENNL

YaST el A FECE®T USB iEZEERIITEANBIZMITEIN, Bl AT iREERAMSITEN#H
1THTEN, MBI LUBT S HZTENN. 55 24 & “FTEINIR(E PR TBXITENH—FER
(—RER. RARATHERE) -

£ YaST 1, S|BEHEECH > ITETILUSEHTENIRR, BOAMERT, HRETEIEEMRERET
7, ERFrERANEREITENMNGIR, X—REBIMKZHRAETENRLHEER, &
X8, EEA] LHTENNNE TR BC B $TENHLo

Q i&: mabcups
BENENRSITED, ®BIUETT CUPS, MIRERTET, RASEREBHE. BES,
BUERTEECETE, W3R CUPS A=E5ISHEE, RATSBEREBALLINEE, 2
WELEEEZ, BUNSRESISZE, BREFENE6 CUPS,

34.1 FECEFTEDA
AR eI L BhieME USB #TEIHL. &8 BantNEFTENNIMNRE T RER R :
e USB ?TEU*[L;EPHO

o FTENNIANIT BN Z B ERILE . WEBRLSMEX, WIRITEIVIEZER, NREFX
i, A REARTETFTEM, MRS USB BHXo

RETEMMDA=ADTE: EEEERE, ERRohER, URAIKESRITENAS,
WEHTEM A SHBEZ T RRIEF. EEEFTENVEY, YaST FIAERTE i B, X
TEM. BEAEEENRIERF, B, IREFELEITENIFTENRAEE, AILUER
AR BITEINRNIERF. AR PostScript FTENHFTENERZ BRI RERE, E=IAM
PostScript X ahiZF 0 E] PCL Ik Ep2F (RISERYFTENHLRI LIRS PCL) o

MR LB FIRERTEMNFMERNEIZER, FIUSHMTIRPEFRHEERNITEESESE
RIERF. S IERITENNSA, LURHERITENN AT LURRIAIES (EHIFTENTIRES <
£) . MRFEER, BBRE 34117 “EMA YasST ANERENER" T HEEMATRERIRRR TS

Z=

Ko
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FTEMNIMAEZER, BEEHSEIITENATIRERRN, XeIHFREH R ESZFNHBAM L
H, SMIHYIEBEBE kG — M ERIET, M—aTEINEIEZ MG, XiFFieE

E_

AREITEW EGEE MG, B, EAFIRTNEEMEE, BBRE 2415

“CUPS TF71E" LEREVEXRITENATIMNEZ(E R,

T2 34.1  FRINERFTENHN

1.

2.

3.

BIEE > FTENHLSED YaST FTENHRR,
EHEWEERSES, BEHRN,
NR 5 iEE TEFIHERFTEI, WAL T—%, BN, ZEi0lEZsBehERER

(=4
~Jo

- E BERHERREEE THXAEFRMNENBHRZMAMES 2R, ARBHEE.
. EESERFTEINILECR IR ENIE R, BINEER&LYIHBEEERF. MRKETEEH

WEhigrs
a. WERZRI,
b. BHENEZY KIEZREHE,
c. WBIEFE 34117 “EMA YaST AN ENER" FRTRRINIKNTER.

BE BRINEIK AN o

. BIREEERIFERAR, NITEATBAN— R,
. RS, FTENHNECE 7RUANREH EEFAIMER, REHEELORBIZFTEIEEME, I

TR LAEFTENF IR B EIFECE RIFTENAL,

34.1.1 {EF YaST AR EhizER

FIEFRAEIERF SUSE Linux Enterprise Desktop BUFTENHIREHIEF RSN EERA L, £
INFFTENNNEY, WREHHIE RN HEERREAENRHIEFTR, BRESEE
BIEFTENV R shAZF IR s R4 &

312 34.2 | REHMIENEFREE

1.
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2. FEFTEMECERRH, BEHR.

3. £ ERMIEIRIRHAER B0 T, BEHIXEERF I,

4, MIIRPEZE—I RSP EENEDEFRGE. FEZIEEFTEMER S RIEEZ,
5. EEHTEHBHIARERG

6. EEEEAXERMIZR, BIRIRTIE 34.1 “FRIIFITENN FRRiRfE.

PostScript I TENHI A BB TENIREHAZF IR, PostScript FTEMNIR ZE S5 EE S ILACHY
PostScript $TEN##5& (PPD) Xff. PPD X4HITENHFIE R,

7NN PostScript $TENHNEY, WNREHFHIERIRNIEFFIEEFEE GIER PPD X1, BELEE
BITFTENHLAY PPD XX f4:

AIM BN RIRENTF PPD X1, BiXFEE1d SUSE Linux Enterprise Desktop FEMH{BERIAR R EE
NEMIRCHIZFREE (BXLEHA, BELTY) . IRXERFEFREEEESERIFTED
VIR IREHAER , BEIEMITENNIHER AT M PostScript TENHIRYIREHFER CD AEXTE PPD X
o BXFMER, BENE 24827 “HEHIER PPD el T PostScript #TEIH o
&, tATE http://www.linuxfoundation.org/collaborate/workgroups/openprinting/
database/databaseintro 2 ( “OpenPrinting.org ITENHIEURE" ) H&EHK PPD X, M
OpenPrinting & PPD X8, BiCEEHRAX BTN Linux RS, KRMES SUSE

Linux Enterprise Desktop,

i212 34.3 : {RiN POSTSCRIPT $TEN#LEY PPD X%

1. @IEEM > FTENHLSEh YaST FTENHIEIR,

2. EITENIECERES, S2EHEH,

3. & ERAERIEENIER 8RO, BEIEIEF T E,

4. T FETENNHR S E] B TR ASES N PPD XXAFRITTE R,

5. BEHEERE FMFMHHFTEINEE Feo

6. 2MEEERZ PPD XfF, IFRIRTIZ 34.1 “TRIFETTEIN BRI R,
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34.1.2 ‘RIEAHITENHECE

&R AR TENH RV A BC B R B USRS BN F R AR E BRI LUFRAIKA ]\
YR, BERFEFNRNLE, 7] LOBE B TEMEIA S B R B L TENAAIARIRRT o

1. @IEEMF > FTENVLSED YaST FTENHIARIR,
2. FTEECE BRI RPERSITEINEE, ARREHRE.

3. ®diE 341 ARIIFTTENA” AR ER RS IREIREF. RA SRk EFERE
Y, AFEBERITIRREE

4, (EEM) EAREOATEIRZITENIR N EGAFTENL.

5. BB EHEHFREEFIFAEETIEBRINSE, BERE, FJLUBIRIENR +
FFSREYI&R, B RIHETEREIAE, BEHHENAEREN,

34.2 A YaST BCEMSRITEN

To3E B EI R FTENN . HTER YaST FTEMNERFoHITE R, MIEHNEISEM
E, BJLFTENZTENARSS2E (CUPS. LPD. SMBE{ IPX) SEIZFTENZINKZITEN (BEid&dEd
TCP) . @I M YaST FTENHIEIRAY £ AR AR IEIR I 45 TENSR IR R L FTENEC E T EL,

34.2.1 A CUPS

£ Linux M55, CUPS BERTEIMEITH, REEIKERNEIRMER IR EZR
[B]AY—& CUPS ARS583R4TEN, @I % CUPS AR5 83 #1THTENRY, FETIT5IRIE CUPS AR
SEn@iflRyZsH CUPS SFRIER

O == NERLKITENAS
CUPS AR$528iBid 54509 CUPS % 1Y EX Bonjour/DNS-SD EMILE LB ©1189$TEN
AT, BPIRRENHXETIR, LUEAFRSEREMELIEXFTEMEL RS EFTED
Mo ERUIMLZITENPAGI, MIMTEET CUPS RS2 TENNFIE R P in_EiEfT cups-
filters-cups-browsed B4 EIRMEY cups-browsed ARSS. FF YaST BLEMWLE
FTENBY, cups-browsed BB
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NRIEBDH cups-browsed ZENIEAREEIER, NZREA CUPS BRS28nIEERET
Bonjour/DNS-SD @& MLEITENRATIRY, FEUERT, EEERBINLE avahi BHE,
HEFMBEFIELEA sudo systemctl start avahi-daemon BriXEXHIARSS

1B31234.4 : BIE S CUPS RSZEHTED
1. BEEEN > FTEDHE B YaST FTENHAEIR,
2. TEEKRP, BonEdWETHRR,

3. ;R EEET —5izie CUPS RS2 RNITIERIFT AT ENHsE 12 AR5 23R R FREK 1P ith
Hko

4, PEINNEARSS 28 UMREERFIERMRIREL IP ik,

5. BEHEREITEEERR. MAEZYIHET CUPS RSS2 RMHERIFTETTENN
i312 34.5 : @IS CUPS RS ER#HITHTED

1. @IHEN > FTENHSTh YaST FTENHARIR,

2. TEEEP, BahEdNETHRR.

3. EPIEZFRE CUPS ARS2BAVFTEIN A S,

4. 7T HIRE T, BEECANRSEE. ERILURZRBEFETRANEEREFE T
Ei. MRERF—ED, WEBRBEENZA P,

5. AR EBEhAH CUPS BRS5280Y, @R HHEMEHITHIA. RS\|RNZ
&, YaST ZiREIHTEIVIEEERR. RERIFHYIREEZBRALERNEIRITEIN,. WRE
BEZRFTENNAI A, BHERBEGIEH,

34.2.2 {EF CUPS ZIMFTENARSS 28

SNRMLET CUPS Z SN EMITENARSS2RER M TENARSS , A LUBERE(T > FTENYIBED YaST 7
ENHURIR, HAMEBERPEohEIWMETERR. BliEEn SHEEMENERESEE, XTF
EERNIFRPECE NS TENRVA T, HS0EHNNEEESR,
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34.3 BIMBEZFTEN

7 CUPS SPFRZFFRE R TENNI ADBE A LR, XM ERIITTENET) CUPS Ak
583, BE, AETEA CUPS FATBRY “NISRI” REZ—GTEN. MRNLERSA,
LRI R AHIFTENPA S BB FER L _E0Z 42 CUPS SPP#ERF. ANSEL A CUPS ARS8, H
TEEMREIINY BB ZieE R iREZpR. XMERT, TEBANK,

72 34.6 1 HEITEMH]
1. @I > FTENHISED YaST FTENHER,
2. NEBRPRBoHHZTENVIFS.

3. EEARVFIRIZINIR. HIMBERPN T AMNEFEITEN, FESEPHIANELT, E4
HbP£E R % AR T ENATLIS RN AR T

4, BHHEERL CUPS AR588, HREZEIFTENIECE RS,

5. BX CUPS MPpAsEIRE, SN https://en.opensuse.org/
SDB:CUPS_and_SANE_Firewall_settings 2,
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35 EAEN

EB] LAfER YaST BCE& USB 3 SCSI 13141, sane-backends B8 & ERAENFIERE
HIRSIIEFMEMNELRIR, NREE HP ZIheE—& W, BEWE 3517 “IE HP ZI8E
—{A&A, BXRIAEEMSEABNAIES, TJES 35.3 1 B Mg TaE" s,

id#2 35.1 : A& USB 8§ SCSI 133X
1. ¥ USB =k SCSI i 5 BENER, HITHE,

2. B YaST, ARG > 9. YaST WE T HENEERE, Ea=iHBmlER
HENE S,
SNRKRIEFIQNE] USB B SCSI 3, MZHEAM » EE I,

3. ERUEAmN, BMRNRIREENGIRPEERE, ARRERE.
4. WFIFRPEEES, RARRE F—TMTh.
5. EREM > N AT RIERE T IEHBIEEITER

6. BB LHTREEERR.

35.1 EcE HP ZIhge—I&4l

HP ZIhae— AN Al £ YaST KECE, EIEESBINEERBINL, NRERE USB HP
ZINRe—IAHL, FTLURTIE 35,1 “ECE USB 27 SCSI 35" RTAFIAECE. WIRERIQN
e, FRNE/AT, NeBrHER,

SNIRARIEMIQNE] USB ik#E, 30E HP ZIhHRE—AHIEEN, FILUSTT HP IREEIES:

1. BEhYaST, AREEREEMT > 9N YaST IEHAMNEIERE,

2. BEEAM > IZ1T hp-setup BEh HP IR &EELE, HEBERRBIETERHITIRME. 5T HP
IREEERREZE, YaST AM(URRZBoIER BN,

3. EEEAM S NEHEHITIR,

4, BIRLHERNEERS.
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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. B EA » BT T AR R,

3. EEFHEE > AT Net EUENEZFH0ARS 28 TS REREE0H SN,

4, EAMHER, MERBNIAERTE “AWNEER” SO95E, HAMHER.
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36 EBIREIE

BEREENTEENTEIIERE, EXNTHURASERERN. ACPI (SRECEMBEIRE
M) EFrERANEN (EEXAHEN. aTWMRSEE) LA, BREERATESE
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, HENERNEEERELD, RSHRNRELESIFMERTINBIEFA LUER
WA TEMERIFERHEE, INEENWN T ACPUIRE S3,

IR (EEEIRLER)
FEITHRNT, BENRGRTSENEEHXARSGER ELVEE—NMERAM —1F X
RIS X BEE NFRETEEIRIEE. MIZREERCEALIFE 30 = 90 #AYBYIE, Kk
EREEZRIRVAS, EEHSHRHEXIMASANERESZAE (130 1BM Thinkpad
®BY RediSafe) o XIMWBYACPIRZSE S4. 7E Linux 1, HIRITTF ACPI IR BIFERIT

BRI,

Q ix=: @i mkswap BT B T RS EAI UUID
WNERATEE, IEAEEA mkswap EFSEMERRD XL, FH mkswap =
IMEBERARRERRIRSXB UUID B, iHEE YaST EFMEERT (WILIEEHR
/etc/fstab) , HEFEHAE /etc/fstab,

449 HHINEE SLED 15 SP4



B jth s 41
ACPI 10T RBMFTBRESHIREEXES. B, HXIIFHRBEKREH, ERFMEERT
HI1R1E.

BzhXiF 8RR
XiAE, BXATENNER, SERMBEERTHEIMITENXAN, tHIhEERIE
=,

AIBIZEE T
£ CPU 1@, B=fAErUTEEEE: MEMBERAT (WHFA PowerNow! =}
Speedstep) . PRHIFNEELMIEESHNIKER (C-state), RIBITBENBEITAR, ERILEX
=M EEETRRER.,

36.2 S&ECEMERRZO (ACPI)

ACPI EEZHHRERFIRBMNITHIS NEMGAM. ACPI BMCENMEENAERER (PnP) AE
REBFEEIE (APM), TiREBEXEM. ACEREs. RE. NBMRASH (Bl “GLMN
= ¥ “BHBEER ) BERE.

BIOS IRt E & B XE N EHNBEHIAR A EERENR, BRIFRAFERXLEEFESHITIEIRTP
WSEUEN I AEHFES. RANRIERSEHIT BIOS REFERE<, FRUTHEERURT BIOS
Khf. journald FiRET ACPI BEBICNIHEHNR, AXEEHTERNESZER, 15S
WE21E “journalctl: i systemd HE" o BRI ACPI [RIZLHITHIEIZHBIFAE

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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REIERICE, AFEHITMZRFETLHRE, XRERAIVIERLTFE=ARESHEEZNA
ERZ27FHY C-state, IR CPU T, NENRARIEBETZAZMFRRET ., LEBEELERIEHBIIH
RS T IR, EXMERT, AJULBRRESIRIZT. B%F, REDEZZHAZETFTSE
LRSS SR

TARNFARESENNERFANGZ, §li, BARFHHRES, ERNEKEMITIEREMm
KATM. B, IRTRAREELS, RERGRAZERIE!T. 15, R CPU BEMNIES
1R, W CPU R AER,

BXIFAER, B (FAMAMERER) ,$ 118 “BREER .

36.2.2 &EiE

0B RMRENEE, —MHERZI ACPI RIS RIREE & R RAHENH IR, EXMER
T, AILUBE TEIRERRAR. ELZERT, A#EZH BIOS 5/&Er, B, SMER—%&
RIS ACPI FERVECESEANTE BIOS R, AT &S HME RIRERSFH ACPI LHERNEIR, £
ACPI LB EHIREGHHBHIWIERE—TRZER, BALE Linux IR XLEERHEH
ACPI,

FBTnE, BABMIEERN BIOS, MNRITEVIARSIS, FAUTSISSHZ TR
JRIANER -

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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B, HBEHSXHEE USB 3 FireWire IEENBHRIIER, MNRE—&ITENIELSIS, ER
TARREAZENREY, AERBRER,

5|85, A%< dmesg -T | grep -2i acpi RUMMALKNSISHE EFEHES,
H R et AT EEZE ACPI LUUMIERFISH) - MREDH ACPI RETHE, NMREEMR
DSDT (X7 #GitEiAR) eIERABUHIARA, EXMIERT, 1§28 BIOS FHIH=
DSDT, % 36.4 7 “&iE AXX—E3E#HTT NR.

FERZECER, aILUERFREKECE ACPIAIRES. MIRmFMNREMNETE ACPIEIXINEE
HRZ, N=IRIFHER.

SNRIBEER| BIOS SMEM AR, NRIFSHIEHEKR. FAIRMRENEFREX Linux IR H,
HIFEZE AT X LR, REEFIEHRIRIBREEFFEMSA Linux Y, til4ASEMX

_l\ﬂﬁo

36.2.2.1 EZER

e https://tldp.org/HOWTO/ACPI-HOWTO/ # (3¥4H#Y ACPI HOWTO X#%, €& DSDT #b
T)

e https://uefi.org/specifications 7 (FLRECE BIRZEOME)

36.3 MEEHIKER

£ Linux R, MNRAERER, NAILUEEETEHNKIBRE, HEETELFAERHNTA
I FiE1T. EERNEENHEN L, EXFFhXRAER, RABEITEFETREMNEN
ZFMEITAN. B2, MREFAIEEMTEE, BERA hdparm s A FREES %o
ERRTEREMHBEIRE, & -y KEEUAREGENA. -Y SEEHANKRR

&o hdparm -S X SfERREE—KRIEIRINEETERERIE. FRAUTERR X 0 &R
BRG], SEERIFRIEIT. B 1 B 240 RTHBTEIAPMENETI 5 7). & 241
251 XMAIESEISAIZE 30 8PAY 1 3 11 15

fEFED -B RILUEHIREERIAERE BED, £ 0 2 255 ZEEE—NME, 0 RARAEEA
i, 255 RARABHES N, SREVRTIERANER, HULE, BiERREH L, 5E
FED -Mo 7£ 128 2| 254 Z[EliEFE—1ME, 128 RA&RRHF:, 254 "REERR.
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https://tldp.org/HOWTO/ACPI-HOWTO/
https://uefi.org/specifications

BE, IHEEHARBRRESHASZ. 7 Linux 1, KENHEXNBERHNITEIRE, AMEE
BRHMREE, R, —EET# Linux I0AIMIEFES NEREIE. 55, £ RAM RXIRE
FEHITEA. WEPXH pdflush SFiFiEFEMN. HEIERE—ERNEMHARGISE AKX
EWIERE—ERREN, MFBEEAK, FEHPFNARENERZ. ZFXKX/NZEEHY, B
ARTFRENRNRG R EH. BINERT, § pdflush 1§ & ABIZRIBYE]EFE R LURSRITFHY
HETEM, ES8 5 VHRE—REAKHBHRIETNER, UTEEREMA:

/proc/sys/vm/dirty writeback centisecs

BEEE pdflush ZAZMEERVIER (IR Z—HREM) .

/proc/sys/vm/dirty expire centisecs
EX—BTESEE, &ENEZNEIZEEAREANDL. RINMERE 3000, &R 30%,

/proc/sys/vm/dirty background ratio
pdflush FIEE ARE NI ZBIRE NTISRAB 7L, BRIAMERE 5 %.

/proc/sys/vm/dirty ratio
SREANNBHERENLES G, FRb#HIEEENEERAEEAREANEFX,
MABHES No

o RTRBMENE

Xt pdflush SFHFEFIREHITENAREIMELIETEML,

PRY XLEHIEZ I, Btrfs. Ext3. Extd FHEXHGRFUNEMAAZSMIT
pdflush SNENRTEE, XBIBILERRIE, ATEEXMER, BABMHKERLT
KHBRRT B. EfAY E, 15X%E laptop-mode-tools B8, BX4AT, EEW /
usr/src/linux/Documentation/laptops/laptop-mode.txt,

S EEREZZENEFIITAAN. FIM, FHRIERSEHR S EEBBSUERES
MENER, MXIMEEEE, FTURALLEINEE, EXSHMEERNTEM,

EltiEES, BRESTIPTIER postfix (T2 POSTFIX LAPTOP, MIREFHT=IEN yes,
M postfix iA A1 ISR EEFZFR.

£ SUSE Linux Enterprise Desktop A, XLE4;ARH laptop-mode-tools =il
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E£H
36.4 =i
FIEmIREEMERTIERERABEED, EoIFEA journalctl mSREWZAE (BXiF
MEE, BBNE21E “Journalctl: & systemd HE" ) o UTF/INMHBAINEEER

AYTR) L,

36.4.1 CPU SZERINEERTIE

B2 NAZREUBIARE RN IESS, Er et EBSHRANIZEIRGIRIRIETEE CPU 4
iTHl, MNRZET kernel-source &S, MTE /usr/src/linux/Documentation/
cpu-freq/* FAHIILER,
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37T FJARE

rEAEAXEAEEIESKMEATFH SUSE Linux Enterprise BUMIINE S, b3
REMAFANE, B—13Z1 NVDIMM 5%,

37.1 &N

BARNEES RN ENEE, EEREZIARZ RAM (DRAM), FERYFE RAM IRETI
HERE I AR EIZSFER (SSD) B9 BE.

SUSE BTS2 #57E %A AMD64/Intel 64 F1 POWER AR £V EMN L, 3F SUSE Linux
Enterprise Server EBFA MR

S5EZ5H RAM —1F, FARTFERZEEEREAAFEES, Fit, SRYEINZRRS
RAM #8[E], LA DIMM BUfZzUiR (. XEERTFFR NVDIMM: JEZRMENFIEHRTNREFRER,

A3, 5 RAMRE, HARGFES N HEERMTETFIERN SSD. EREXRAESHEFEBRKAY
e, BRI, MEMRMIEZRMEE: RAMBHERRDIGE, AEPHNREREE
RE. ERAXMMEAE, SARIERELRDERERE; MEMSHTERNENRS NEH
Ho &fa, 5SSD—#, MRARENNALRFEEESWNHAREHITHREEARAE, N
A LU,

FEIME SERARER RN B FHEFERE, F30 Intel 3D XPoint, &R NAND jA7F5 DRAM
LEER. B, TWEEFRHEANIEZKLMN RAM, XEKRE, FREBIHEREF NVDIMM
B S IIRMARBI I REAMIF A I,

AT I REFRAS T R LM, FRMHNEES R 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 FREMNBATEETNESFARNENRS, AL ELNTEIEZRENERNE,
WIVREERESE RAM #1 NVDIMM, RERANMN BEFRFEESRDN RAM 1T, ™
NVDIMM AT R IERAY 4 FE 1 i 77

° HFANEHMNBERFARENILESIERRE, BFRAgFEZERINERS ST
NVDIMM BYBE(HRIIAE, B14E NVDIMM BY38 &, LUIKRENTRILIERZIMLERNTFEE, XS
ML EEIZEFNER. FEENZENRETZEES,

ACPI#RERRZS 6 RENX T LB EEF RS, BR, libnvdimm ZHEHZIMEMH Z AR
NVDIMM, A LABRING N ERAXERZ.

37.2 RiB

Xia
MR ARFRAN DA —PHS P EIZ(ERTIR WRAFAKFEAN KD ECEI R TR
=i8], WETLERPIAKIHBFARTT.

BIRE(a]
FEZRMEEFHRNELIUEE, HEHTF NVM Express SSD IR #R==(8], 3¢ SCSIZ4E
B7T (LUN)o RIR=(EENRIMAIIRIGE BRTERS MY /dev BRFA, RIEFAFERIIIE
7%, BRIFEEEEZ D NVDIMM RREESHEIRANE, SHERITFRXEEED XA
BUNHIE,

o
BMRMTEIERE—EDL, ZIRINEXENZBM=TEE AL NVDIMM Thag, [F—
REZHER B M= ERL AR EREREE, ErFEEENERAFRREIN. ZF=E
RIVBHE:

devdax
%% DAX R, BIEBPEFFIGEXMH (/dev/daxX.Y ) FEELEXH RS,

fsdax
X4 7#% DAX 230, MIRFIBEEHMIER, MERIAE. BIERIEE (/dev/
pmemX [.Y]), z#5iE DAX BF extd = XFS,
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RE
ERTAITRRERENTENESEXHRS. ERT/NESISE, SHMRER

raw

TEEEUTHRIENAEFEE, F35 DAX. SEHMRFRSERE.

Q =

SUSE R32#F raw 8, TATE raw BFTEPEHERSR.

BRI EMXKIEEE MR, RSB E N8 5% R MR B g X K By
AR, SMTERNRBGARSHRXXERNEEER, BRHAERNEE: “HBAR
7 (IEdmEMARNGIVHEITESR) , MNMEFAN BRER” .

HAATE (PMEM)
5 RAM {4, PMEM ETFIRMEFHERRIBAR, A PMEM B, BNZFR=ER L
BEE PRI NVDIMM, XL NVDIMM #Br] BEER ML
@ AR A RELE PMEM & FF=i8),

& PMEM 5 DAX 3B
73 Direct Access (DAX) EC& PMEM ZFF=8lf5, hRAFR =S AZIIIT
EEF, FHEBRHNRE, RETURMEREINHENZEMZENENF

-
To

fERIREMER (BTT) B9 PMEM
S5ERANEZIREIZET—F, BIERBXIFREE RN BTT #5178 PMEM
BZIR=iE, MAREBE RAM F—EEXARFTH FUER, ENFIERNGIS
KRR HE AR B X A/ EE T,
BTT WL R R EEHIBRIPIIEE. ZEEFRATRRETEENREERN
EMBEX, IREMNBXEZETEEAN (B, MRS NRERTENRRSX
K) , BEMBXBERIERLENRS. FHit, TAEATHBXFHITI
PE No
Ltesk, 3F BTT BIF=EMIAIRSBEAZERE.
RETET, BTT B EIARSZHF DAX.
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RE (BLK)
RIZEREZREE NVDIMM ERIR I A& #HITT L, RN EEFA, BEFER
=+
Pk devdax BFF=EILAIL, EMPFAERBWHKAERXGRFAEINE, NRERERNIEK
nh#§—#¥. SUSE Linux Enterprise Desktop 2#Fi§ ext2. ext4 F1 XFS XHRZERTF
=[5

E##i5ia) (DAX)
DAX AP ARF EEIRGY st iZRIbi ==8] (BN, (£ mmap RITEAHITIR
&) o

DIMM 47334 (DPA)
829 DIMM WRER FZEHREZE0ATFEH AL, B, FiZ DIMM AR HEREAIIUHFTHH
MEFFIRRIME,

&

fi#7F7E NVDIMM B sTEkdE, BIMNBRIRTEEN . FILAER DSM i) X LR,

FIFERISE (DSM)
FBFiA18] NVDIMM a9 E 5 ACPI A%,

37.3 fERZ

37.3.1 ¥ PMEM 5 DAX t&EcfER

HIER, XMEANAEFLEAZEESERN. NRAEMBHEMRSEHRE, BEFAEFS
FTEENEIEEF, XENARERULERSENSIERNIBREY, PMEM EEAER,

37311 AIRmTRAFHAFUEFENNERER

MRS BLENENAEFIRFHEEERARANREEEZE, WiERFRALUER
mmap RFEFA, FIHARFREEBRANZNARZFMULTE, MEFEREMMIMINARS
RAM,

458 (E3EESY SLED 15 SP4



37312 BREAREREER

MRERTHEATFIIEEEN RAM, 2R RAM SELNAER, 1HERERRNIZINEEF.
Blan, RILETIMERIFZAERERREFEDIML (VM) BRE, BTXEMREFIET, Bkl
L ENLENEFERE, MAEESEEN LEEEZHI VM,

37.3.2 F PMEM 5 BTT #2fcfEMA

HEHEEA—2H NVDIMM RFARF RN R M TFHEENRERER RN, A EFEER.
B0, BXGRSEAEETFER BTT 89 PMEM L, aJLURAER & RIRHIEHEMI A
hEFEFITXERAMENEIEN (FEIE 37.5.3 7 "Gl BTT ) PMEM 2=
7)o

MNFNAREFME, WERGENBRAE SSD, HealGEMEIEFEE—#EEER, 5
g, WM RIS HRERARENDE, GFN—FEREI(F

BTT WIERATAIMRIEBXEANNERERFM, Fit, BMEREHTHIETBENERNAERF
WEERIFER TIE, rI@IRAERNEIRRSBEREITREEIRR S,

374 HTEEFARFNIA

EEBIFIANGE, YATE ndctl B8, ZENRGEHESZE libndctl #H5FE, FE
}E{j.‘l\:—éﬂﬁﬁ)ﬁ?é[ﬁ]ﬁ, ﬁﬁ?@ﬂ% NVDIMMO
XLET 8@ libnvdimm FEiE T, ZESZIF=FEEA NVDIMM:

* PMEM
* BLK

e [@% PMEM # BLK,
ndctl SSAREFRHE—RTIERE F4p . SIERU TS IHRXLEIH:

> ndctl help subcommand

BEEERAFRLMIIR, BEA:
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> ndctl --list-cmds

AN Fa L EE!

version
£/~ NVDIMM T BB HFIMRES,

enable-namespace
fEIEEN B FR= B AR {ER,

disable-namespace
PEIEFERIEEN B TR=IEL,

create-namespace

MIEEREFIRE IR BB IR=(8,

destroy-namespace
EFEENZT=IE,

enable-region
e ENXIE R HER,

disable-region
PELEfSE FRHEE Y X 1L,

zero-labels
ERIKEPRITTEE,

read-labels
KMRIEEIKEITTEIRE,

list
ERARANIEE.

help
ETRBEXTHERZENER.
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37.5 KEFANF

37.5.1 TEEHTHM NVDIMM EF
ALER ndctl list dap<5HARFFFAE R NVDIMM,

FEUTRAIH, 2585 =1 NVDIMM, XL NVDIMM i FEN=@EREEN.

# ndctl list --dimms

[
{

"dev":"nmem2",
"id":"8089-00-0000-12325476"
I

"dev":"nmeml",
"id":"8089-00-0000-11325476"
I

"dev":"nmem0@",
"id":"8089-00-0000-10325476"
}
1
MNREEARENESE, ndctl list & LUFIHETBNXE,
S
Q &
Xig ] g A =M FINFE o
BEEE, RERE=1NVDIMM, EE{IHNERAENXIE,

# ndctl list --regions
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“dev":"regionl",
"size":68182605824,
"available size":68182605824,
"type":"blk"
b

"dev":"region3",
"size":202937204736,
"available size":202937204736,
“type":"pmem",
"iset 1d":5903239628671731251
}
{
"dev":"region0",
"size":68182605824,
"available size":68182605824,
"type":"blk"
}

"dev":"region2",
"size":68182605824,
"available size":68182605824,
"type":"blk"

}

FERIUAM AR ESR: = BLK KEAYMIL 64 GB X5, HE—1 PMEM EEMEH
189 GB X1, FERK =13 NVDIMM RBIFIE TEIRTAEN B,
BEE, available size MERES size WEREERE, XEMKE &KX EEMZE,

37.5.2 KfafFECE AERA DAX FIE PMEM R FR=S ]

F—NREIE= NVDIMM EEE R A Direct Access (DAX) BY& 4 PMEM & #R=(al,
E— NS B EOEFRBFIRZIE,

# ndctl create-namespace --type=pmem --mode=fsdax --map=memory

{
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"dev":"namespace3.0",

"mode" : "memory",

"size":199764213760,
"uuid":"dc8ebb84-c564-4248-9e8d-e18543¢c39b69",
"blockdev": "pmem3"

X BB DAX BURIE# /dev/pmem3 . KHFBMHH 3 HEABRXXIFEHES (EAHIFH
region3) o

- -map=memory EHM NVDIMM FRIZE H—&F 5 PMEM fifF=S(8], LAER] LUfEAXEE T 8K
SECIRME X TImE YRS RZEIRSEM, Xi¥, ErILUREHRY PMEM &#F=SEl5 0 DIRECT
I/0 70 RDMA FIfREFEFCHER.

R4 PMEM E8MTEMBEZFLUNTR PMEM K13, REAE—BOEBAREINEZEL T N
HIRLEM,

TR, BITRBHIRGE SR IATIRIERS:

# 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

SHMEMAWREE—F, EERZIKEZE, DITFEBINE. EARAIF, FKIER XFS
REIL:

# 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

TR, aPRmrkshefiEREI RN B R
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# mount -o dax /dev/pmem3 /mnt/pmem3
AfE, AILURIEEERE T — 1 i DAX BYig&E:

# mount | grep dax
/dev/pmem3 on /mnt/pmem3 type xfs (rw,relatime,attr2,dax,inode64,noquota)

HZRE, RNERE—IMER XFS XHERFERIULR, BEH DAX BY PMEM ZFR=(E],
XA RGP AEITER mmap () EREZIREIEZRSTE] NVDIMM ERVARTFRIE
witt, HERTEREETEER,.

IHZ X RFERRXH#ITEMR fsync 3K msync BARMEIREENEHNEETESE NE
NVDIMM, XL ERRIFHET mmap BRESTER A =R SR EMTTEm IR EREE

7o

37.5.2.1 EFEBFR=TIE

ERIREREEEENEMEMRENEZR, FRIMOMENHIL PMEM &, ARRKEER.
BAHNHZE:

# umount /mnt/pmem3
ARRRABM=IE:

# ndctl disable-namespace namespace3.0

disabled 1 namespace
RIEMPRIZE

# ndctl destroy-namespace namespace3.0
destroyed 1 namespace

37.5.3 ¢€IE{EA BTT By PMEM & FR=S|8]

BTTiRMEFIHEBXEAN, Rit, HEFEHIERF (B8, 7 Ext4 7 XFS BERMEHER
1) B, BTT KB IMAHEMERE. NRAXEBRAE, ASERIFRIFATME, UTRAE
TNEIBUEEER BTT FIRXARI PMEM &FR=E(8], MR X 4R HEE T IR M=(E,
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# ndctl create-namespace --type=pmem --mode=sector
{
"dev":"namespace3.0",
"mode":"sector",
"uuid":"51ab652d-7f20-44ea-b51d-5670454f8b9b",
"sector size":4096,

"blockdev": "pmem3s"

BER, RIIMREERFE:

# 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

55imAc BRIz DAX By PMEM RFf=[8]—#F, X %#F BTT BY PMEM Bff=etb= 5 A
NVDIMM HREYFR7E B] BfETE.

~_ 3\ ﬁ

Q ixE
%R (/dev/pmem3s ) RRIEER s &RR MK (sector), ATAFEREMMGIEENER
BTT IR R=IE)o

AIREI— RGP PR AR S,

Itb2h 2B PMEM BAR=S[B]RBEEF DAX. EREA BTT RIEEREXENE 7%, 8XED
PMEM BRIRHIZF#HITREX SN, BTT D E—MHNEXRIZWHFH B, T2ENHH
R, BTT RURFAREMENERRETLEN, EHENNEEIMYAEZEFER. NREL
SREPNESNERLZERFEYRE, WEARNBRETLEX, EXMERT, ZARERAIL
HREIREIE, MXLEHIBMIBFRSAE. XaLUHLEHIAE “BRER" 115,
SHMEARERIGE—F, AIUERENXGRFARIUX L5 BTT B9 PMEM &FR=E],
HAEZXGRAPERE. TERFZBMTES DAX BEER, B2, WRIGEFIXHR
mmap BREVIEERAIEEZ.
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37.5.4 BxX#z%HEET PMEM/BTT £

HERXHRZATET MRS L, ZIREFERIXHERFERK/NATSZX G5
geitEREl. LEA/IMRBRIBER 4096, ERILMERMUTaLERIRAN:

# blockdev --getbsz /dev/sda3

TERAISTERIMAY NVDIMM €& LI Extd HE, H1E SATA KT LEIEXH RS,
REBHNXERSEXEKEZAE:

# mke2fs -b 4096 -0 journal_dev /dev/pmem3s
# mkfs.ext4 -J device=/dev/pmem3s /dev/sda3

THERIRFISTE SATA IREhas EGIZA XFS X4 RS, HERIMA NVDIMM g8 EEIER

=+
ION o

# mkfs.xfs -1 logdev=/dev/pmem3s /dev/sda3

BEXETEMEE, 5200 man 8 mkfs.ext4 1 man 8 mkfs.ext4d,

376 EZEE
BEN FIRT BT I MBS 58

o FAMRTE Wiki (https://nvdimm.wiki.kernel.org/)
BAEBXEE NVDIMM Z£R1ESR. BXMXNER, UKBXZH NVDIMM HFER
¥, BEE Linux 2 NVDIMM ZHFIHEERNRTA R, LthitmiIRBE SR 7.

o IFANFELRIZE (http://pmem.io/) A
BXTE Linux MEMRIERAPERE. ERIFEZRERT, URAERLLERNFNRS
ERER. HPNET NVM E (NVML), ZEETRRMEERN AP B FERAF ZEHF#HIT
HAMRERE.

e LIBNVDIMM: JEZKMi&E (https://www.kernel.org/doc/Documentation/nvdimm/

nvdimm.txt) 2
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L EERRNZALZAG, BETEEA Linux RZME XS BRHP. HPRITTH&
SR NVDIMM BYRERIIRIR, FIH T BXALSIA—ERAET, HNAET ndctl
TARAN sysfs AZEO,

e GitHub: pmem/ndctl (https://github.com/pmem/ndctl) #
FTFEE Linux RIZFHY Libnvdimm FREWLAERFE. BIMEEERPTEIE, U
R 2 TR A,
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38 {F£H YaST #H1TARSZEIE

YaST I 7T — 1 IRS EIEES, BTFEFIEFARABGHRS. ERRERES, UKIE
HEX S, SUSE Linux Enterprise Desktop 15 SP4 Y —IFIhAERE, YaST S#F

systemd ETERFHRS G, WIS EIRSEE N RERM.

systemd XFHERETERFHEERBIRS, ERTRERIMRS. XLERSERMET

A IRSMEEF, B3, CUPSH cups.service # cups.socket #&#l, YaST AFE

EREFERANARS BEhEE

E38.1 YaST k5= EHE:E" BT “BonERX” ThAERRNED: 5196, BEMFi. X

FETERFINRE, BEELT, NITA—MUTREERT, HEWENERINERR

o
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IRSEEE

RIANRERRT)

BEf:FE e

RE T BE WS ik -

cups Fxh FiEfT(BH) CUPSScheduler

cups-browsed Fzh FizfT (EFE) Make remote CUPS printers available locally

dbus F E{TH (iz779) D-Bus System Message Bus

debug-shell Fzh Fi&fT (EFE) Early root shell on /dev/ttyd FOR DEBUGGING ONLY

detect-part-label-duplicates Fh &{TH (EiBH) Detectif the system suffers from bscH#1089761

dhcpd F&h FiofT (EF) 1SC DHCPv4 Server

dhcpd6 F&h FimfT(EF) 15C DHCPVE Server

display-manager F#ed =79 (iE779) X Display Manager

dm-event Fh FiofT(E%) Device-mapper event daemon

dracut-cmdline F Fi&fT(EF) dracut cmdline hook

dracut-initqueue F FiTfT(E%) dracutinitqueue hook

dracut-mount F FiEfT(EF)  dracut mount hook

dracut-pre-mount F *i=fT (EF)  dracut pre-mount hook

dracut-pre-pivot Fzh *i&fT(E%)  dracut pre-pivot and cleanup hook

dracut-pre-trigger Foh Fi=f7 (EFE)  dracut pre-trigger hook =

L] k
Bah(S) BiEs - EREA4(D) |EBREEWL)

HE(H) R®E©)

38.1: YAST IR53EIESS

HERNASNZFHENRSZ ET. BRIRE—/ PO IRS HHthED, i
CUPS. dbus. iscsid. iscsiuio. multipathd. pcscd. rpcbind. TFTP. virtlockd. virtlogd,
BEXERFREIERIEBIFHAEE, ES0 man 5 systemd.socket,
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39 £ NTP R H|g]

NTP (MLEESEINIY) VHIRETFRESME LNARZKEIRNIN. &5k, ITEVME
AR EIREINARS 2ZR1GH B, ARFLLTENRENS P EMITENV A ER,
XIEENEBN, BERIEIPAEXITE], XARIFMEFRFREITEI RS IERE
7

HIFFRTINASZNEEFZSER THIEEEE, AERMNH T TR EHIBEN B EXE
NN BEFNER, FoiFERANEARERSRIFEmERR, FlilAEEAENEEEXE
N AREREIEE, EMETR, BEFERTAAITEN LNARSEE, BEFohAZENER
— MRS R, NTP #RE T RRX LRGN, NTP ARSS @i L&A ] 52T B AR S5 2845
SRR AFNE, EXRZFHNAMSENT (NXLRITFINN) #HITEE,

B SUSE Linux Enterprise Desktop 15#2, XA chrony £/ NTP BYEAIASEE. chrony
BEWMNESD: chronyd SFIPIEFRITES I SEE), chronyc i iTREEFBET MM
chronyd B9M8E, UREESEITRHERSHIRESE,

M SUSE Linux Enterprise Desktop 15.2 34, MIRFEEENUTFIFEFNERETT, EBF
NTP ZEFIRECER YaST iRHIGECE systemd-timer MAE cron SHPREFEEHIT chrony,

Q =
EB1d Active Directory BRBIEIRY, EEE (LEM5aiEmE) , 565 8E “Active
Directory %#¥F” , 5 8.3.3 1 “fEF Windows 1555 Z S0 Active Directory” , {6
Windows 3% 5 S IO Active Directory 13 FRRY$#R,

39.1 {#F YaST EdE NTP & Fim

chrony BHEEHMIHR NTP SFF#2R ( chronyd ) S0 & A ER AT EAEGE S ER
BtElZE, BARHIRRERAREE LEURTERER, fla0, RFIIHal GPS Uk
IFERSHRIATIENR, T—A% RTC SR NARZRISERIBELR, YaST BT NTP B inRECE,
£ YaSTNTP ZFIRECE (WZEARSS > NTPIEE) ®OF, EAJLUEERE NTP SFFEFAIES
8], EEEIRRVRE, LIRGARINEEXBETiEiksS 28,
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NTP Bi& )
BT NTP STiF#i2
RFHM)
FRTFINHHIERF(S)
o IEIFITES| FH(B)

EERN)
s |~

FFRSE
cz.pool.ntp.org
pool.ntp.br

ua.pool.ntp.org

ARINA) REE) HIER(D)

| #EBH) RKC) | | WEO)

39.1: NTPEEEHEO

39.1.1 NTP HMPiEFETH
A UM T E = MEMAREFEF o) NTP SFHFEF VAT )

WES)
WNREAEFENELN chrony SFPIEF, BIERNFE,

FRTIRHIERD
SR ATIPHRER D A ERIRE RS E], MARKAIET chrony, ERILUKERD
B (A2 o

I BIFITES| ShY
TR EANTES | S AIES I SRANBEMEBEN chronyd ™. BINERLIEE.

39.1.2 ECEIRAYEE

ISR THMER, ERDEEHFHS. MRRSBIACEHEEN—H (RF) NTPIRS:E, 15
REFHS; WREHNNEMLEE DHCP 12 NTP fRSS28, NERDSESIE,
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39.1.3 EcERYEARSS 2

HEFIHEAAEARSSBFFIE NTP EEEREOARN THE2. ERAFIN. FEMBIRARFEEN
i lE.

BRI RN BYRY B] AR S5 28 -

HECE »

kD)
cz.pool.ntp.org iEE(S) - (T

v REEEEEQ  VBEEmE)

FENH) EGEC) || WEWO)

39.2 : iRNNBYiEIARSS 23

1. 7Eitvitr iR, BABRSIHHEYMIEED BT E AR5 285 i B kS35 28 A7 URL, 1BE4F
URL [, BRI Z URL @EEMAEMAIETER,

2. BUEREIGEZD, UEE chronyd SFPIERF B EIFRNEE RIXE S5 R KNS 8] [F
Zo

3. BuEBE L=, UEBBIESR) chronyd FiRiER B3| S AR EEXMIEZRI RS
R5|IFHE, a0, *FH NetworkManager BEIEMEZIEENEIZABR, HIRTIEE
SHE

4, BEHHEHITHIA
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39.2 FohEcEMLHHY NTP

chrony M /etc/chrony.conf XHixEEEE, EiLitBEVEMEREFERSY, EFESF
chrony R AR ERSES. BRI LUERRERRS2:2TREE IP ik, Fign:

server 0.europe.pool.ntp.org
server 1l.europe.pool.ntp.org
server 2.europe.pool.ntp.org

BRI LIETE &M MBI ANET A 1P Hodk:

pool pool.ntp.org

O =7 A—REHNZaEH
EEFPR—MEFNZ AT ENNEE, BNAEEE—&8MIRSBELSFAEITEN.
tbiRF IR R ER— St BYERE EIRS 3 (ESMEEIRSERAS) , Hitit
BIERNEMNEPiR. ¥ local IEXHRMERS SN /etc/chrony.conf, LUIGH
SEIERS SRX 97

local stratum 10

ERE5) chrony, i&i&1T:

systemctl start chronyd.service

181t chronyd f5, RAFERE—LHENRITERE, MUNEIZRTAEAMITEAT
BYmIZS . FIRRBEXM, SitEAEDE, JLUTRHEFRTNRAIRE. AJLIIEME
FEIEINEE, ERZHEFRFRENEE M.

EFH chrony LU@iZARSES IS E81E50, 1BIB1T:

systemctl enable chronyd.service
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39.3 7Eiz1TBY(ER chronyc E2&E chronyd

£iz178Y, ERILUEA chronyc REX chronyd B91T7H. E2EMAEX chronyd BYIR{E
HRESIRE .

TRURARERRHIERZERERIEIT chronyc, EXAXEERIETT chronyc, HEHS
7% chronyc, Mt=ETRRTIRHFFERMAGT, Flil, EREFZ /DA NTP REX
MR, 1EIETT:

# chronyc

chronyc> activity

200 OK

4 sources online

2 sources offline

1 sources doing burst (return to online)
1 sources doing burst (return to offline)
0

sources with unknown address

ZIRM chronyc BRTRFF, B quit 5( exit,
MREAFEFEARERTR, BEERAGS:

# chronyc activity
F==.
‘§§’ ya o

£ chronyc HITHERAEKAMRN, H chronyd FAXERFDIEY, B 1S
%o BEHITRAEN, EER /etc/chrony.conf,

Bx chronyc FLHREYR, EENENFMIT (man 1 chronyc),

39.4 BITRRYENSETE][EID

& chronyd BEESISHEENKZEZNRS LB, EBZTALERTEENXHRIEE
HYBYIE]AR S5 28 AY DNS & #R,
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chronyd 1%L HEYa)EFR =R f#TE server. pool # peer 18<15ERIATIEIAR
Z2RBF, BEIRINALE,
WERBnh chronyd BEFEIGIRIETEIARS 28, ERILIERE of fline 1&IN:

server server address offline
gk, chronyd BAZR®RiIHIRSSEE, FRIFEAUTHLTERTE:

# chronyc online server address

WRIKET auto offline &, EMBYEARSEILEXT W MNMER, BRZFWEMERIDL
BY, chronyd SRIZE)IRSZ2EER V. LEDE chronyc EMEHEREAN, £EiE

17 "B 8

39.5 REZRHMSZETH

MR chrony K TFEMIER (B30 gpsd) K& SHM g SOCK IREHFERE 18] 1 BY 4R
B, £ /etc/chrony.conf F{ERA refclock 1£8< A5 E ERAENR ELRAVEEG S £ B35,
EAERMNESE: BohizFB3MAEIZEFRENS . XM MSHEERESIHZ D
refclock %W, chronyd B&UTIRNIERF:

* PPS: A% “pulse per second” API BIIRTHFERE, fFl40:

refclock PPS /dev/pps® lock NMEA refid GPS

e SHM: NTP HEREFIR=IZR. 5I40:

refclock SHM 0 poll 3 refid GPS1
refclock SHM 1:perm=0644 refid GPS2

e SOCK: Unix EZFIRENIEF. f90:

refclock SOCK /var/run/chrony.ttyS0.sock

* PHC: PTP IEH4BYHhIRGHAZERS, flla0:

refclock PHC /dev/ptp0® poll O dpoll -2 offset -37
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refclock PHC /dev/ptpl:nocrossts poll 3 pps

BXBNEoHEFRNETRYIFHAES, 7FZ20 man 8 chrony.conf,

39.6 S54MERBYE]SZE (ETR) HUBYH[EIZ

XFr55MBEYEIZE (ETR) B$ED, SMERETIE)SIRE 27720 (28920 R%) TFb &R H—RHIR
FHeRfESHEPES, LREZNEARSSEER TOD IHRIFRD

A ETR T BEHAI LUEER —8 18N NRNMREEBIRLKRERE, BEXFE CPUK
T—RUHBNKRE, XRTEFRED, NREEXMER, EZEHEXETH, FIE5%
#F XRC B9 & #1THY DASD 1/0 #HR (= LE,

@I sysfs BMAUE ETR <, 1B root SMEITUTEH <!

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 £ 7 ZMRFENE 2N, HPEFZELERTELER
HIFHNRFKH,

/usr/share/doc HBISHY
X—RABHBEFEEZSHYEXEUNRRZNA1TIHE, EXEEFHEHS packages
FHELZENHENER. BXRIEFEMAEETUESE 4017 “HEEZR" ##El,

RS LTHFRTTNEER
fERINRE, BARFETHIED, MR EEEEIFMIIANIE B IR HER S
. BXIFMES, ESNE 4027 “FHMIT ME4037T “EER

SEREBHID
GNOME RERIEEBIFL (FE) HAIRRMEIIRH T MRS LREERNEERAISE
PiLEERR. XEFREEERENARER. FMIT. FERIAUNME~migtry SUSE F
AREYBXAN S B

FLe R RIER AV FBh IR &
LA YaST REFMMAEY, REEESEMLERA I, HEXEXESHIAELERE
WEBHROHR, BE, EENARRERF (W0 GIMP) FIEEEEREIMENAEBRGE, a5
YaST D&%, HEREMEIFEBF .

40.1 XEEZ

EREM Linux AR LARERXENBER—ELSEERE /usr/share/doc,. BREBEES
EXEHNRALELRENRGHENAITIRE. FMEFHEE

© B NBEATHZEMRAE
£ Linux R4, 1§ FMAME TR SOAEER ] UG —E R G SR IRE. /
usr/share/docs FHEREMEERNBEREVRTRERN (X)) HHE., NREKTR
AXBRINFER, FREENNRMHESEEREITHNASA L, HRIESEEH
YaST AMEAT,
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40.1.1 SUSE F##

BIIUARERNES IR T XEF A HTML #1 PDF frZs, 7 manual FER TEEN~SER
HIAKZ ¥ HTML kR SUSE Fift. BXXEN=ma]l BTG XENELR, 155 IXLFMEVE
MRLETZMIBES, /usr/share/doc/manual AJREEEXEFMIARIES A, mD
SEBEEBFOAWMIRME HTML ARZSEY SUSE Fit. BXRELEEAR AL EEIKEIXLEFAEY
PDF #1 HTML hRZ<B915 82, 152 SUSE Linux Enterprise Desktop £17¥tRE. B MITFAR
BEARYH /usr/share/doc/release-notes/ F, SE WAL ARG~ mE EM

uh: https://www.suse.com/releasenotes// @,

40.1.2 HHFESHE

£ packages TRHEFIRG LLENREEHREENE, ST RYEE, HEEFER /
usr/share/doc/packages/PACKAGENAME , ERBEEZNHENERY, ENEES
. BBEXGHEMMA, TRIIHET /usr/share/doc/packages T&E AN, AT
BUA—EHEE, FE2REEFIERBEEFPN—E7,

AUTHORS
FEFRETR

BUGS
EX bug E. ErIaEEI 2 F Bugzilla MTIAVHEEE, ERILATEZUE LIEZAEA bug.

CHANGES ,
Changelog
BIMANENRE, BEARKARSWILRNE, BAEIFEFH,

COPYING ,
LICENSE
HFaEE,

FAQ
MEBFIZREHTEI A U &= AV A B Z

480 SUSE F#ft SLED 15 SP4


https://www.suse.com/releasenotes//

INSTALL

ARG L RFEWRH B, RAZRIZXHINZRGEERE, GOt BERZ
XHHIRE

README . README . *
RAERENEE. FIAIREMAZE.

TODO
I8 R SR (B 2 K SR AJ RER SRRV 1o

MANIFEST
w8 BRI X HTIR,

NEWS
HR AR A RBVFTIE R A

40.2 FADT
FMITEES Linux REMERARERD. EIINARSHREEUKRFAE I ARETMNSE,
WZEE R LA man GEER<EXiAE, 5150 man 1s,

FHOEZEEREINER, AILUA Page + 1 Page + ETREEIFFEEN]T, F Home F0 End
AL B RN RNERE, 12 o AIUERXMEFRI. £/H man man AILATHREX
man SLAENEZEE, FMBIME 40.1 “FHT - L50HHE" FIniRERETHIF (B
B man ;s LAxFHNFMIT) -

#+40.1: FAADT - EFIFNHA

€2 i5iER

1 A RITRRFESh R en

2 2R (RIIRHEYERE)
3 FEER (2R ERRIRE)
4 XM (BEALT /dev)
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52 A

5 XHERFAE (/etc/fstab)

6 XK

7 Hit (BEZRHEMNSOE) , W0
man(7). groff(7)

8 ZoEEm< (@EMXM root £/A)

9 NzfIRE (IRt

ENFMREIEF I NAME. SYNOPSIS. DESCRIPTION. SEE ALSO. LICENSING #1
AUTHOR B9J11NER9Y. IRIBEAGHSH SRR, algeir g H SRS,

403 EEIT

ERIRALKLF—TEENEEXKF. EMNEELFMAEREFHA, EMNEES T wIITIE

5, BNEEERENEFRENSE X, BEEEHEMLTHNERD, B info FHIER

LB, BIE info s, ERILIEINEFEERAEERNEERN, HERZN TR &
NEBY. fEFE space HIFITS, M < WEH. ATRA, EWAILIA Page + # Page + I
%, BRA space M < MESHFLEILEPHFITR. K o EREFEN. HIEES S
BREERT, RZIFA.

/

3

40.4 Ex#

FRT ZEE1E /usr/share/doc THRIBEHIAR SUSE FM 249, EiRn] LUARIM L= RiSEF

ARF0SCAY, A% SUSE Linux Enterprise Desktop FREIiE XA, 1BEEF miFE IS
WITT, PREA: https://documentation.suse.com/ 7,

MREBRRBZTmAXER, EHAIUSIUTHA:
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https://documentation.suse.com/

SUSE # ARz
NREERAFEENHEEENMRG R, AI7E https://www.suse.com/
support/ 2 E#EF| SUSE AR HF,

SUSE Linux Enterprise Desktop BP#tKX
SUSE #1 Rancher #t[X (https://community.suse.com/) 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 3#&it%!
Linux X#43t%! (Linux Documentation Project, TLDP) H4RE Linux f8xX#4HER
EZHPARERE (BFEBMN https://www.tldp.org 2) . EAEEER Linux lXMRESEMNIX
MR, XEXHEEENFESRE, EXENETEZRMNAFRMRLRALKEESR, TLDP
MG BEFaI R & 7 HOWTO. EREMIERE (M) . SUSE Linux Enterprise
Desktop Lt ERE TLDP BIEF 53 X1,

BRI A= BRI ERS I, 5190, NREZIR CD F%ik LibreOffice XXHFBTIBE|RIRR, AILL
fEARIEZERIE “Linux CD-RW #8Bh” 3¢ “OpenOffice xiEifijmsn” o
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41 WERGHEE UMEZFHRA

AT IR RER R ITENBFIE RAEXRESR, SUSE Linux Enterprise Desktop
IRET hostinfo MG, ZMNUH BRI UEHAREERCESEN (R
1) A%, HEITEN ELENEAE=FRHEF .

HILEERES, ATLAfEA supportconfig si<$fT T AL YaST = FAERBIZIF AN A
GithE. XMMGEBIWERANBXEE, BIFHATINEERAE. . BR8N
He. PRKRERHEMER. RESER—TMEES M XHHN TAR Fi, FRIRS
BEXK (SR) fa, EAILURZ TAR i L HELIKIE AT, ZEMEBTREREIR
SHHRER, FHEIURBIEARRE)—,

b, ERILL 4 supportconfig iR AMERRIZ, LAESBYHIRER R,
Ak, SUSE Linux Enterprise Desktop 127 —M& &M — 1 as ST TREBTFET
Supportconfig 445 (SCA).

41.1 BRIEIRGEER

EEREIRS SN, ERRESEURRFIEEXRSER, BEARHAHER hostinfo, it
BN LzE iz MGEE, EHaRamERINZTBENNER root BARFERUTER:

f5141.1 : LA root BIERITAY hostinfo fEitH

Welcome to SUSE Linux Enterprise Server 15 SP2 Snapshot8 (x86 64) - Kernel \r
(\1).

Distribution: SUSE Linux Enterprise Server 15 SP2
Current As Of: Wed 25 Mar 2020 12:09:20 PM PDT
Hostname: localhost
Kernel Version: 5.3.18-8-default

Architecture: x86 64

Installed: Thu 19 Mar 2020 11:25:13 AM PDT
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Status: Not Tainted
Last Installed Package: Wed 25 Mar 2020 11:42:24 AM PDT

Patches Needed: 0

Security: 0

3rd Party Packages: 219

Network Interfaces

etho: 192.168.2/24 2002:c0a8:20a::/64
Memory

Total/Free/Avail: 7.4G1/6.4Gi/6.8G1i (91% Avail)
CPU Load Average: 7 (3%) with 2 CPUs

NRWHETR tainted NIRRT, BERE 41670 "WIZIERZE LT HEZHT,

41.2 {EH Supportconfig WERAEE
ZORESFARREEN TAREFH, URRASKEAZR, 15FEM:
e supportconfig &<, E
* YaST ZFH&EIR,

ZSIT I ERRIANLZEMNSRGE supportutils £, YaST ZiHFEHRBETFZH<STT
B,

AL LNBLRGEER T Supportconfig ififh, EAEMAL LLENREEME. HIT
Supportconfig BY, BR=MITARABEYS, HEIBZEEN— I HZMER M. XEMEVFL
ERREESNERGMNE-, Supportconfig #HHFETETE /usr/lib/supportconfig/
plugins/ B&H,

41.2.1 GIEIRSZIERES

RARERER AT A% R Supportconfig F48. B2, ERf Supportconfig #iBIRR AKX AT
¥, BAFEER—TREBIBERES. LHEELEREFN, BREFERLIES,
EHIEARSIEK, 151518 https://scc.suse.com/support/requests 2 FHBFERE Y ERRE
E. IETFARSZIERES
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Q) i=: rafER
SUSE B RFUREMANEERE. BXENERMLSEFIMBEERNFAER, BER

https://www.suse.com/company/policies/privacy/a,

41.2.2 L#H B

EREBIRSEZIERRESE, ATLURIE T2 41.1 “F/H YaST M= iHE0 22 EE" suidiz41.2
“MERS TS IEEE IR E R FFrRYE Supportconfig TEY EH B @Ik AL i ib =, F
BT LEHBFZ—:

e Jt3E: FTP ftp://support-ftp.us.suse.com/incoming/a. FTPS ftps://support-

ftp.us.suse.com/incoming/#

e EMEA (B%iM. HZ&FIEM) : FTP ftp://support-ftp.emea.suse.com/
incoming@. FTPS ftps://support-ftp.emea.suse.com/incoming #

&, AJLUEALITARSSER URL FahfFiz TAR FEMINEIERIARSSEK . https://

scc.suse.com/support/requests A,

41.2.3 fEA YaST 8l# supportconfig 715

ZERA YaST RERSER, BRITUTIE:

1. 350 YaST AT SRR,
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ftp://support-ftp.emea.suse.com/incoming
ftp://support-ftp.emea.suse.com/incoming
ftps://support-ftp.emea.suse.com/incoming
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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

EFRFEREEXY (BEXR) 88, REHLNRIREDEE, BERANNESRLVENEE. B
THMETMWEZEE, i52% supportconfig FAH,
EEE—F_ﬁo

. MANEHEXRER. WESERER basic-environment. txt X4, HRBE%E

BIEREFET,

. BRTERREI AR, BREBN LEIES. YaST B##EE— LHRS

25, ERBMIZIRSER, BBEF 41227 “LEEN , LOFATECI LUERWLE EE
ARS8,
ET_L/U:E? 3_\5 *é’ 1ﬁ:|_.|'J:$k E Eo

. BET Y RmERERETE,

/8 YaST @l# supportconfig 44 SLED 15 SP4
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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)

ZdiEEmME, BE 2,

. BEBWENEEE, B2 RERRENXM, MU YaST HEEFEHRS, 8 TAR

IR B AR 1 2R, WREXRMRZEFEPHENGE, BERAMNEERER &
_io

. RF1Z TAR 715, WIRELL root AR BMEGNT YaST IR, YaST @R

TR ZEEEFRREER /var/log (BURFREFEIENEER) » XHBEXH
scc_HOST DATE_TIME.tbz.

. BEERZEE EHEIFEER), BRI B S tarball £EE URL BRUE. LR

TR EHERED T 5 1 YaST #ER LHBR. BEALEHEMN, BEF 41227 "L
HEN POERWLEA AN EHRS S,

gﬁ% J:gkﬂi?I%; ]ﬁf"ﬁﬁj‘lﬁ/p\j#’: tarball J:gk:ﬁtu URL,
FIAE R LK) YaST #&1R,

/8 YaST @l# supportconfig 44 SLED 15 SP4



41.2.4 Mar<17EI#E supportconfig 714

THRSEETR T WAEIZ Supportconfig 744, 15712’:’85?%&»4-:.3'2%)\)\0 2 LEZE
H, BBRIEIEA412 "MaS TRz HE2ER" Fmk, S8FERTIEITH <.

1. THINEHEIR A root AP,

2. 1517 supportconfig., —figmME, FHEEAETETHTEMEUHETE. TEHN
FIRPERT —L+5E BRI

E MAIL,

N NAME,

-0 COMPANY,
P PHONE
REEHNEXRNIE: BFHpAit (-E). RXBFRR(-0). EHHRA (-N) MBIES
B(-P)

1
==

KEYWORDS ,

PREICERIIHEE, KEYWORDS HIfFRE A A/ NENXBFIHESHIRYIR. FH
supportconfig -F AJRIEFAEXHEFIIR,

-r SRNUMBER
EX _EFERRT TAR 7B FRRRIARS 1B RE S o

3. FH AT,

4. BRANNEFHEAIER /var/log, XHEEXA scc HOST DATE TIME.tbz

41.2.5 TH# supportconfig BVt
REEE@E YaST X2 EHIEE{T supportconfig, ZHA#H < B REBHITIRIENFEE,
Support Utilities - Supportconfig

Script Version: 3.0-98
Script Date: 2017 06 01
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loaal

Gathering system information

Data Directory: /var/log/scc_d251 180201 1525 @

Basic Server Health Check... Done @

RPM Database. .. Done @

Basic Environment... Done @

System Modules. .. Done @
[...]

File System List... Skipped ©
[...]

Command History... Excluded @
[...]

Supportconfig Plugins: 10

Plugin: pstree... Done

[...]
Creating Tar Ball

==[ DONE ]
Log file tar ball: /var/log/scc_d251 180201 1525.txz @
Log file size: 732K

Log file md5sum: bf23e0e15e9382c49192cbce46000d8b

AT HEEFERNERSIEER. LBREFEN tar X, BEL 0.

BRNER RUARFEERE) HRITIEEE. EREFEXMHFT (BBRE 411 "TAR
FEPNINENXX AR ) o

BBk ZIhEE, EA—18Z1 RPM GBS XHBEEX.
BHIFRZINEE, EABET -x EIEEBUEIEE,
BRI T —NMEM, HRITZiEYE pstree. ZEMHUT /usr/lib/
supportconfig/plugins/ BR®H., BXAT, BN FMiL

O HFHH Tar XHR, BINMER xz E48.

® e

® 60
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41.2.6 EF supportconfig LI

supportconfig SLAERTEANEEAHENED, £A8 supportconfig -h ERFRr
BETNFIRFIENFMITT, TERNFIFREH T RELERBHIBIER:

D RRURSE S BRIK )
fER&DER (-m):

> sudo supportconfig -m

BIESRFINIGFENEH
MR EMERBAE, HAMZRABARSHENXIHAHINGESEEX, WEETRET
supportconfig BY, NFRHEIFHIHFENKIFWERES, B0, NRENE LVM HIR
@, BEMLFEX LVM EEEFRHIEN. EXMERT, SENBEERKRERX
LVM &%/ & Supportconfig 5 8.

> sudo supportconfig -i LVM
BT ES S IRIMIXET. B0, FHMIREENIL:

> sudo supportconfig -i LVM,DISK
EEETRATEAMBERE R RENSEXENIEXRFHTEIIR, BE1T:
> sudo supportconfig -F

ThtiFEsHMEXRER:

> sudo supportconfig -E tux@example.org -N "Tux Penguin" -0 "Penguin

Inc."

(FE—1THRNFEHS)
WEBLIRENBAEXH

> sudo supportconfig -1

XX HEIERERARIME, NES|FE syslog it BEXHI L ERNZERRRIIBRILA
BR.
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41.2.7 TFEABELA

TAR ZHEEEENMELER. RIBMENNS FTETREHRE—/NEB2IINEE) , FiY
BENXHAIREELZE L, Eoh@d -1 ETCRIREITHEESE (BSWE 41267 “SHH
supportconfig &I ) o

EFHEFE-~NAZR, BFERAUT tar &

# tar xf /var/log/scc earth 180131 1545.tbz

TAR FHEFIRKR B E AT XXHR!
FHP—ESE St

basic-environment.txt

BERTIHHANBERNRASRES WMRITERHRE) « BREEREFEEF

basic-health-check.txt
BE—LEANETRESIEE, 1T E. BINMRERITHT. TARNENER. EF

HENES,

hardware. txt
BEEAEHNTE (WEXCPUAKREWNER) . FIEEERBEHYIR. . 1/0
wH. RA%5|ISHES,

messages. txt
BEASGASPHNEETER.

rpm.txt
BAMEERERN RPM G, BIR. FRERMEMRARTIR,

summary .xml

B2 XMLEIBN—EER, MRITEN. AN~ RmEEND Ko

supportconfig.txt
BEBX supportconfig HAXFHER,

y2log. txt
B8 YaSTHENER, MFENREE. EEXHNBEEXXH

492 FHERABER SLED 15 SP4



R AL1 CTAR FEEFREYINEEAS 2R B T FRE AT BRThRE R E X &, FEENRSE

SRR R R T IRT,

#®41.1: TAR FHEPRITHEEN XX R FIER

Thik

APPARMOR

AUDIT

AUTOFS

BOOT

BTRFS

DAEMONS

CIMOM

CRASH

CRON

DHCP

DISK

DNS

DOCKER

DRBD

ENV

ETC

HA

HAPROXY

493

X#

security-apparmor.txt
security-audit.txt
fs-autofs.txt
boot.txt
fs-btrfs.txt
systemd. txt

cimom. txt
crash.txt

cron.txt

dhcp.txt
fs-diskio.txt
dns.txt

docker. txt

drbd. txt

env. txt

etctxt

ha.txt

haproxy.txt

FHRASEHR

SLED 15 SP4



Thik
HISTORY
IB
IMAN
ISCSI
LDAP
LIVEPATCH
LVM
MEM
MOD
MPIO
NET
NFS
NTP
NVME
0CFS2
OFILES
PRINT
PROC
SAR
SLERT

SLP

494

X#

shell history.txt
ib.txt
novell-iman.txt
fs-iscsi.txt
ldap.txt
kernel-livepatch.txt
lvm. txt
memory.txt
modules.txt
mpio.txt
network-*.txt
nfs.txt

ntp.txt

nvme. txt
ocfs2.txt
open-files.txt
print.txt
proc.txt

sar.txt

slert.txt

slp.txt

FHRASEHR
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Thik X#

SMT smt.txt

SMART fs-smartmon. txt

SMB samba. txt

SRAID fs-softraid.txt

SSH ssh.txt

SSSD sssd. txt

SYSCONFIG sysconfig.txt

SYSFS sysfs.txt

TRANSACTIONAL transactional-update.txt
TUNED tuned. txt

UDEV udev.txt

UFILES fs-files-additional.txt
up updates.txt

WEB web. txt

X X.txt

41.3 RERRIEI 2K ARSZHFER ]

B LA YaST &2 151ERe supportconfig ST HARFRAESEEATFHERRAES.
NREBFRS [AAHBEREZIFARNER, WEAFERI—MRSIER. EXE4A
8, B8NFE 41217 “CIERSBERES

BURRBIER 12345678901 fENARSZIERES N EAIFF. 1B 12345678901 BAE
FEA4121T "CERSERES PRIENRSERES,
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B31241.1 : (E/ YAST AZIFHIHERER

TERTERIZEE IEES Supportconfig 744, EERBEELH, BHR1EE

¥ 41,237 B YaST Bl supportconfig 714”7 RS E 4 FRREFERFEETE

HEXR(ER. BXINA—SEMHIEIR Supportconfig FH4A9IRER, BEEWE 41.23 7
“{FH YaST 832 supportconfig F44” o

1. 350 YaST HITHSZHFHEIR,

2. B EEH,

3. TEHEXXHREGER, IBEME Supportconfig IFRYAIERTR, BB I HHIZE
o

4, YaST =Boh#HF—1" LHRS 2. WREEBRZIRSEE, B8EF 41227 “LHE
PR, LU T fER] LUE L FEARS 2%

Supportconfig EEIHEHE >

BEASEXFHE
[tmprYasT2-05763-Vp67ad| | KI(W)...
v| S tarball E{H| URL
BT

|${SUSE_UPLOAD_NA_HTTP

#3(H) FL(R) EE{B) || FT—HN)

EE—F—iéﬁﬁzo

5. BHTEM.

212 41.2 : MGESITEIZIFINRZER

TEIRRBRIZEELEE Supportconfig 744, EEKRIEEEH, EXMA—FER
F1R3Z Supportconfig FA4ATIREE, BEME 41.2.3 T (M YaST 6l supportconfig
VY =
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1. BB EEWIEZAIARSS 25
a. 2EARIALEBR, 1BEB1T:
> sudo supportconfig -ur 12345678901
b. WF&2 LHBR, BEAUTHL:
> sudo supportconfig -ar 12345678901
2. FEEBBMEZRS S
a. BITUATEH<:
> sudo supportconfig -r 12345678901

b. ¥ /var/log/scc_SR12345678901*tbz fFR4FEI_ EHBIFATN FTP RSB
—. EFAWMNIRSHREVATEFAENME, §XEE, BH8NE 41227 L&
Bir” o

3. ¥ TAR & EHEIRAT FTP BRSS B[R B RfE, ©=BoIMNEIERARSSIERTF,

41.4 DHARGER

OIS {ER supportconfig BIEMNARSKIRERAIMEEIRE, LAESELHLERERRR]
@, Altt, SUSE Linux Enterprise Desktop 127 —M&EM— e ST TERFHT
Supportconfig 43#f (SCA). SCAEHFR—TIERERRSR[IHLHE, SCATH (sca-
server-report BHEIRMEE scatool) EFFIRIETT, HMBPITHIT. XFEIML
B#ae Dk B =R MmARSS 288 Supportconfig . #IIEARSZ 2’ ITTE SCA IRV HIBTT
scatool WYT{Fuh Ei#1T, AR5 e8 L RAEREMRIITERR,

teoh, ZIgEMGLSITLAERREFRIFENER, e DX~ mn
Supportconfig Hitt. B8MEXME—THIZA, AFEHIENERIRIE 2 AT
Supportconfig 7714, #=zLLL RPM BBV iR #s

BT LIRIES 41431 “HAHEXZFEDD PHERALZE SR
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41.4.1 SCA®m<LITIH

SCA ST ARLEEERIfEA supportconfig X EIfEAAMITEN FREMNEES~ RN
RN R DRI BN ZTEBRIZE—) HTML IRERERDITER. EXx5fl, BS
HE 41.1 “SCATEERA HTMLIRE” .

Supportconfig Analysis Report

Server Information

Analysis Date: 14/25/2014 11:22

Archive File: Mvar/log/nts_barett-2_140425_1119.html|

Server Name:  barett-2 Hardware: Bochs

Distribution: SUSE Linux Enterprise Server 12 (x86_64) Service Pack: [+]

Hypervisor: KVM (QEMU Virtual CPU) Identity: Virtual Machine (QEMU Wirtual CPU)
Kernel Version: 3.12 14-1-default Supporiconfig Version: 3.0-18

| Conditions Evaluated as Critical

Category Message Solutions
Basic Health 2 Basic Health Message(s)
Basic Health SLE Kermnel Kemel Status -- Tainted: F O TID
Basic Health SLE System  Last system down was not clean on Mon Mar 24 17:37:04 2014 and 1 additional failure(s) TID TID1
S[E 2 SLE Message(s)

Conditions Evaluated as Warning

| Category Message Solutions |
| stEe 1 SLE Message(s) |

Conditions Evaluated as Recommended

Category Message Solutions
SLE 1 SLE Message(s)

Conditions Evaluated as Success

Category Message Solutions
Security 1 Security Message(s)
Security SLE AppArmor There are no AppArmor reject messages TID Doc
Basic Health 8 Basic Health Message(s)
Basic Health SLE Kernel Context switches per second observed 79 TID
Basic Health SLE Kernel Interrupts per second observed: 51 TID
Basic Health SLE CPU Utilization: 1.00%, Idle: 99 00% TID
Basic Health SLE Disk Mount on / has highest used space: 22% TID TID2
Basic Health SLE Kemel 2% CPU load within limits, CPUs: 1, Load Average: 0.02 &?k:g;ﬂh\a
Basic Health SLE Memory  Memory used 29% - Swapping No TID
Basic Health SLE Processes 0 Uninterruptible processes observed TID
Basic Health SLE Processes 0 Zombie processes obsemved TID

41.1: SCATEYERMAI HTML IR

scatool A< H sca-server-report RHFERME, FINBERTFTASLEZNHEFE, 1Lt
Gh, BIXFEE sca-patterns-base B4R, MUK#HE U TEHIERS~RIFERN sca-
patterns-* 4E: SEBELEH 5T scatool M EN ELENFmITAL,

L root AR B EHELES sudo H1T scatool &<, 7EIAA SCA TAR, BIUSDHILE
H supportconfig TAR 7, HE —FENLZTAERHSITHNEN. ZTAXRMEAES
Tab # 2 NEENR EITHI G, ERIUATEIMEFITENL LIETT supportconfig, EAMtitEN L
PITRER S o

THRMHT —LRFmS
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sudo scatool -s
JAA supportconfig, HEAMITEN EAERFEY Supportconfig Fi, BENES
Fr&Zr= mILECH) SCA DR HFERULIIEAB@,. BERETORERERN
HTML IRESRIERR, BE, ZIREIES NE Supportconfig FH4FRERIRI—B R,

sudo scatool -s -o /opt/sca/reports/
5 sudo scatool EM, B—MEFETF, HTMLIREBEE AT -0 IEEHERREZ,

sudo scatool -a PATH TO TARBALL OR DIR

IITIEER Supportconfig TFAEX M (KB IEER T HEBRARESER Supportconfig 7Z15HY
BR) o £mB HTML 3RER7EE Supportconfig 714 B REFEIE,

sudo scatool -a SLES SERVER.COMPANY.COM
54MERRARSS 28 SLES SERVER.COMPANY.COM 837 SSH i&E#E, HEZRSE EiET
supportconfig. Supportconfig FIEMERFEFIEAMITEN, HEZLHITI.
HREY HTML IRERFEBRIAR /var/log BRH. (SLES SERVER.COMPANY.COM
LR BI# Supportconfig 744)

sudo scatool -c
B5h scatool WRERFHIG. & - FRAEEUHEGS.

EXHEHMETFEE, 15517 sudo scatool -h HEM scatool FA T,

41.4.2 SCAIKEH

SNERITREMF A SCA I&E R D Supportconfig 1784, BEE—AIRSSE (SEBWL) E
7L/ SCA 8BRS 2. RS, FILAERZ SCA i&&RS 2, X kAHIETT SUSE Linux
Enterprise Server ¢ SUSE Linux Enterprise Desktop BIFF&E T EA_ER Supportconfig 744
BT, BRAFTER Supportconfig FAE_ EHEIIZERS S, FHTHITON. LIELHE
ERRRE, 7E MariaDB #iEER, SCA IKEEBERE D ITHIFTE Supportconfig Fi%, &q]
LIEZEMIZE Web REIREE SCAIRSE. HE, AILULZEBEIB TG HTML IRERIZHAE
MEERAF. 8XFER, BEBNFE 4142547 “EdBEFHFLE SCARSE"
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41.42.1 ZERZEN]

BB LITREREMNIZRE SCAKE, HERILAIRHEE, ZIBERTERA
P, FTEREIRANTESIREMIHKTN. BXESZER, BEEE 414227 “HAiFE
7 BIE 414237 "ZEAESET PRIFEMREA.

SR M
e Web #1 LAMP &=

* Web MIFIAREEIR (GIUEMITENA BEIERILER) -

Q EE: FE root #X
FESRTHFEH LT root SHRIET.

312 41.3 : FRAER FTP #{T LBMNRE
WEHETRER, TREAAIRE, Ak, XFER cron Rl EIE L3
Supportconfig FEHIER, IFEEESFEAXMAEERIZEILE.

1. FERERENVITEN L, ERFEFSHATU TGS BREZEEFNRGER)

> sudo zypper install sca-appliance-* sca-patterns-* \
vsftpd yast2 yast2-ftp-server

> sudo systemctl enable apache2

> sudo systemctl start apache2

> sudo systemctl enable vsftpd

> sudo systemctl start vsftpd

> sudo yast ftp-server

2. 1£YaST FTP BRSZ237, EEFES M BRLEE > ATFERRAF £E > k> &, UE
2 /srv/ftp/upload,
3. HITUTH<:

> sudo systemctl enable mysql
> sudo systemctl start mysql

> sudo mysql secure installation

> sudo setup-sca -f
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mysql_secure_installation 3 & MariaDB root A<,

212 41.4 : £/ SCP/TMP #{T L=
XMIGEIRENFEEBERAN SSH OSHH#HITAIRE

1. AFRERENHTEN L, ER2EHS
2. ITUATFar<

> sudo zypper install sca-appliance-* sca-patterns-*
> sudo systemctl enable apache2

> sudo systemctl start apache2

> sudo sudo systemctl enable mysql

> sudo systemctl start mysql

> sudo mysql secure installation

> sudo setup-sca

41.42.2 FoRFMH
Binf7 SCAIREMRSE, FERELUTRRFMF:
* FiB sca-appliance-* B#HE,

° sca-patterns-base 48, LI+, FEFHWEEERZILE DB Supportconfig
EHELBRETE~RIFERN sca-patterns-*

* Apache
* PHP
e MariaDB

° E& FTP AR5528 (RIik)

41.42.3 ZEMERLE

9055 414227 “oREMT BRI, SCAIRESHMMHEFEE TR, Fit, X%
MigE SCA IRERS[/ZH1, FTEM—LEESTIE:
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1. 3F Apache #1 MariaDB, %3 Web #1 LAMP ZIIR{FE,
2. i&E Apache # MariaDB, HAEEFMHIZE—NER FTP RS2,

3. ¥% Apache #1 MariaDB B2 & N 7E5| S8 B Eh:

> sudo systemctl enable apache2 mysql

4, BEhXMTARSS

> sudo systemctl start apache2 mysql

MTE, EERTLARIETE 41.5 "2EFEE SCALE" AR LRNIZE SCA RE,

Ef241.5:

502

RIRMECE SCAIRE

REXLEHRHEEE, BJLUIER setup-sca 7RIt SCA i&&EERA MariaDB B2 51k
HEIEEHITEANEE,

ERIZZS O] LABD & LA T E, LUEFR Supportconfig A4 MIERYIT BN _EEEI SCA &
&

° scp

° ER FTP BR5528

. REIGEM SCA BARERNE:

> sudo zypper install sca-appliance-* sca-patterns-base

. HESh, IBHXEEDHTRY Supportconfig FEEE R RRIVRA R, a0, WRERF

1B T SUSE Linux Enterprise Server 12 #1 SUSE Linux Enterprise Server 15 iR
25, JBL%E sca-patterns-slel2 #l sca-patterns-slel5 XE NG,

REFRBEA AR

> sudo zypper install sca-patterns-*

. BEXf SCAIREHITEARRIRE, 1B setup-sca FIA, MNEHEARZGBTEATEE

40A1%% Supportconfig 7744 £ 3 E SCA RERSS 28
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o NRIEECETHEER /srv/ftp/upload BRMER FTP iRSE28, 1BES - &M
HITIRERIAR, ZRIRRE_LAIREERE:

> sudo setup-sca -f

Q iiE: ERHMBERMNFTPRSES
MR FTP RSVBEANBRAZE /srv/ftp/upload, BRIFEUTEE
X4, FEHIEAERMNER: /etc/sca/sdagent.conf #1 /etc/sca/

sdbroker.conf,
o WNREARBI scp ¥ Supportconfig X EF EI SCA 1&FIRS 1Y /tmp B R,
BARAEEASHARZIKERE, REFRE_ LAREERE:

> sudo setup-sca

ZIGEMAERRIBENERGT—L0E, HEREMENANG. ESRRERARNO
< &g ER MariaDB BY MySQL root O<, UKATER SCA i&& Web R EHI Web
BFO%,

4, HAILER MariaDB root 1%, SCAI&FBFEAZO<$1EEE| MariaDB,

5. EX Web BFBIA%. ZOSKEN /srv/www/htdocs/sca/web-config.php,
HIGENAF scdiag WO, UG, EaIENERAAZNOL, B
WE 41425171 “Web FEBIOSL” o

ERRINTERZEINSES, FEeI AR SCAIEHE, 1BENE 414247 “FH SCAE
= o B8R, BROAZEREFELED, FIt0, i Web REMNOS, BEX SCAEREHER, BA
FHEL, EREEFIGEM. BXAT, BERE 414257 "BENXSCAEE

5 BUERP
mF SCAREMSBLNREOARSARES, Eit, BRRIFY SCAREMSRL
HISIE, BRI A RiBIE,
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41.4.2.4 {FH SCAIEE

EAI LIS I AR Supportconfig ZFi4Fah L #H EI SCAI&E, rlU—FBEISEReIER
Supportconfig ZE#EH EE I SCA & &FRVIR(E, PILURAIE FTP 8¢ SCP R E#HFH, X F Xt
EHAR, BEEHETARIAGR SCA &SN URL, BiET FTP L3, FEHN SCAIRRILE—
B FTPERSES, BSNITI241.5 “LEMEIE SCAIEE"

41.4.2.4.1 3§ supportconfig 7784 L #F| SCA i8&
* E6l# Supportconfig FiEHEL (BER) FTP L#:
> sudo supportconfig -U “ftp://SCA-APPLIANCE.COMPANY.COM/upload”
* B Supportconfig fFi4HiEd SCP L#i:
> sudo supportconfig -U “scp://SCA-APPLIANCE.COMPANY.COM/tmp”
RS ERNIETT SCA IRERIARSS2EH root AFPHA<,

o MREBFoh LH PR ZNMFE, BENENEMXXSH BEATF /var/log/
scc_*.tbz) EFIF SCAREPR, WFEIR, BEFEAIKERSE /tnp BR, BEH
/srv/ftp/upload BR (Y0RF SCARERFZ[EET FTP) »

41.4.2.4.2 EESCARS
B ATEEEH 23 FF rT LAAIR] SCA & IRE R 5 | I BN EEE SCA KRS,
1. B5h Web 528+ HafR JavaScript #1 Cookie BEE A,

2. B\ SCARERIIREERSITIEA URL,

https://sca-appliance.company.com/sca

NRBEEEER, FEARREER.

3. AGRIERERANRTERNARZMOL,
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Supportconfig Analysis Report

Server Information

Analysis Date: 2014-05-01 05:35:21

Supportconfig Run Date: 2014-05-01 10:48:08
Supportconfig File: nis_skylark_140501_1047 thz

Server Hame:  skylark Hardware: Latitude E5400
Distribution:  SUSE Linux Enterprise Desktop 11 (<85_84) Service Pack: 2

Kernel Version: 3.0.101-0.7.17-defauit Supportconfig Version: 3.0-32

Analysis Overview

Patterns Evaluated: 318
ADnI\came(c Server: 16

Analysis Detail

Conditions Evaluated as Critical

Category
Security 7 Critical Securfy
SLE 1 Critical SLE

Solutions I

Conditions Evaluated as Warning

[ Category

Solutions

| Security 1 Warning Security

|__sLE 2 Warning SLE Message (s)

Conditions Evaluated as Recommended

=

Conditions Evaluated as Success

|
Solutions .

Category
Basic Heallh 1 Success Basic Health Message ()

Client: reportfull php v1.0.18 [11:1] (Report Generated by SCA Appliance)
41.2 : SCAISE4ERMAI HTML RS
BRE, PEEEERENIRSABEER.

BARREESRESEIIEHE .

SUSE Technical Support

EHETRBEER I, SUSE ANREFIMENXERSITH. FZINRRG S

FIBEFTARRYS R,

R Supportconfig iR SRR S =5 ERT HAInR,

RITE, FHEEPTARRYIA,

BEE SUSE FIiREE (https://www.suse.com/support/kb/ 2

A EIZERXIER, RERRXE ],

EEMBEMELENESER, URERALER R,

41.4.2.5 HENX SCAILHE

BREXED, HIREINAR

), UATHRS SCA ZRILHYIA]

UTFNWHERTUEEN Web RERIOS. EeX SCAEREHME. BREFRERAUNEERF

BB {38
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https://www.suse.com/support/kb/

41.4.2.5.1 Web REHNOZS

SCA1&E Web REEREAAFBZNOLER. MIARAFRA scdiag, AIARO<LRA
linux (MNRKMEMBVIEE, BESWTE 415 “LEMIE SCAIEE ) . BRERRIA
OLERNRARENOL. EHEILUERBR o

i3#241.6 : ENWEB REMNBAFRAZOS
1. 7£ SCA & EIRSZS BN ARAITFHIE L root AR EHER.
2. TEiREEERH$TF /srv/www/htdocs/sca/web-config.phpo

3. IRIBEEEN $username 1 $password BIE,

4, REFEXMGFHIRH.

41.4.2.5.2 SCAERXIEH

FRINBERT, FiE sca-patterns-* REERE— root cron fRILRERAER, ZIE
WIEERIEINIT sdagent-patterns Biads, MizfAX =i51T zypper update sca-
patterns-*, ENRAEINESENIE SCAIREREFBMERNREFE. EFNFH SCA
RENERN, FET:

> sudo zypper update sca-*

FANBE R, M SUSE Linux Enterprise 15 SP4 EfiE M RLEFTH, MRFE, EALL
BEHRERAES RMT RS 88, % sdagent-patterns i&fT zypper update sca-
patterns-* B, M HIRENEFNBERNEH. NRIZBETE RMT RSB L, KMZR
SN HEE,

iB1241.7 . B SCA BB ERR
1. 7 SCAREIRSSBHNARSKITFIE LU root BREMNER
2. EYRiE28PITFF /etc/sca/sdagent-patterns.conf,

3. R
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UPDATE_FROM_PATTERN_REP0=1
B

UPDATE FROM PATTERN REP0=0

4, REXMGHIBY. HENETEERMAENAEN.

41.4.2.5.3 7Fi4IETC

RATEDT Supportconfig FERFHIGHLERMETFZTE MariaDB #iBER G, =M SCA I&F
PREFEXLFN, B2, WREHITER, TiHENHRY Supportconfig FHAHRIAR gES
EbIRSEA. FINBERT, MR TFRERRS,

312 41.8 | 7£ SCAREPBAFHEN
1. £ SCA IR ERSZS[BHNAZIEFIE LU root AR EMER.
2. EYR4E28PITFF /etc/sca/sdagent.conf,
3. Bm
ARCHIVE MODE=0
Bh

ARCHIVE MODE=1

4, RIEFEXFHIBRL. RN LTRERAENAEN.

BREHIERE, SCAIRESY Supportconfig X#H1#7FEI /var/log/archives/saved B
R, MAEEBIER,

41.4.2.5.4 BIHBFHRHFLIE SCAIRS

SCA & FIET BB F I K IXFr O B9E 1 Supportconfig B9 HTML IREXH. ERINERT
BRZINEE. NRBALLIHEE, BERLUE X RRHRE LA EIN B F It slR, X%
RE RIZFBVRASHELRLS (STATUS NOTIFY LEVEL).
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STATUS NOTIFY LEVEL BYTT&E(E

$STATUS_OFF
(EE%X HTML IRETHEE,

SSTATUS_CRITICAL
R&RZEES “KE” KSR SCA RS,

$STATUS_WARNING
NEZEBE “BE = “XE KESH SCARS,

$STATUS_RECOMMEND
RRZEES B « "EE ; KB RESHI SCA kS,

$STATUS_SUCCESS
ﬁ%@% “}ﬁIjJ” . “Eiy” . “ﬁglgt:'t” ﬁ “*%L” 4*%:\5’\] SCA ?E%o

12 41.9 . 79 SCA IR EECE BFHR @A
1. 7£ SCAREIRSSEBNARSITHI G LU root ARENER.
2. EYR4E28PITFF /etc/sca/sdagent.conf,

3. #2 STATUS NOTIFY LEVEL I, iZINEAINIRE N $STATUS OFF (ZZAREBFHEHE
&) o

4, BESFEFHMEE, 1518 $STATUS_OFF BN EHMHAEM B FHIEFIREIIRESH
B4, Fln:

STATUS NOTIFY LEVEL=$STATUS SUCCESS
BXEMER, BEBMSTATUS NOTIFY LEVEL FYATEE(E,
5. EXEBRELETNNEHATIZR:
a. 2 EMAIL REPORT='root' I,

b. ¥ root BMANEMHELIX SCAIRSHIEFERAFHIULTIR, B EBFHERFFH UL
TR IPR. FI0:

EMAIL REPORT='tux@my.company.com wilber@your.company.com'
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6. REXMAHIBRY, HENLEERIMENAENR. UEEMBIFFE SCA IREERRHET B
FHERFF R IXEFERE R,

41.4.2.6 ERNMELIEE

EEHNMEMETE SCAIREM MariaDB #iEE, BRI TATAER scadb i<, scadb B
LUFEEaiR#E: sca-appliance-broker.

B2 41.10 | SRHIERE
1. 751517 SCA IREMNARS BN ARLITHIE LU root AFREHER.
2. BIHITU T TRIEEE T HIFER:
# scadb maint
3. AU TR BEIENEIZ:
# scadb backup
BB RES TAR 744 sca-backup-*sql.gz A,

4, MREEEFERRCIBBIEEALRBCHR (BRE 41437 "AREEXNDTIE
), MZEEEMDLUTEE:

# sdpdb backup

ARG RTFEI TAR 7744 sdp-backup-*sql.gz H,
5. BLUTHIEEHE5S— a1t BN SN EFRE:
* sca-backup-*sql.gz
e sdp-backup-*sql.gz

e /usr/lib/sca/patterns/local ((REZELIZEENXERNARTESHIIZE
)

6. FERLI TS EMBUE SCAIRE!
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# scadb reset agents

B2 41.11 . REEE
EETHMMELIEE, B TERIR(E:

1. 7£i517 SCA KBRS B RSHITHI G Ll root AR E0MER.

2. ¥R sca-backup-*sql.gz # sdp-backup-*sql.gz TAR 7F4EHZ] SCA &
#HRS 2R,

3. BRREEXN, /&7

# gzip -d *-backup-*sql.gz
4. ERFIBSNEURE, 1FHIT:
# scadb import sca-backup-*sql
5. MREEEFEARACIZMEEZECHER, NEBEIUTHSISAUTHIE:

# sdpdb import sdp-backup-*sql

6. NMREBEEFEHAEEXER, WEEERTFHMHEIEME /usr/lib/sca/patterns/

local,
7. ERLI TS EMNZUE SCA RS
# scadb reset agents
8. EALIT e L B EIEEFRIRIVEIR

# sdagent-patterns -u

4143 HAHREEXDIIRI

SCA IREMEMT T — N RBIEXFLIME (SCAEREURERE) , AitEFLECHBENIE
Ro RAATAEAREESHE. BEXLERKXTATF Supportconfig A1d 2, FERH
®7F% /usr/lib/sca/patterns/local , #FEEAHIT. AfS, SCAIEEFM SCAT
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BRI EADIRE —E5BI%T Supportconfig FRAIEITXEE A E XER, BXAe!
2 () BorERNRNERIREE, B8 Rhttps://www.suse.com/c/blog/sca-pattern-

development/ a,

41.5 EREHERERER

EREITER, supportconfig AR, Fid, ErILUER save _y2logs M YaST W& H
EXH, ZMLRTE /tmp BERFEIE— .tar.xz F4,

MRAELZELIEDREEMHINRZA, EFHIFT UM linuxrc BN BEXHHURERE
B, Linuxrc —Z YaST BaizanzfTh/hiss. ZBAEXH{TF /var/log/

linuxrc.log.

O == EOEXHECRERATRAR
ASXHEREIREFEA, EEERBIFNAFTINFRTH, HREEFNEEITH,
BEBREFLERSEX M.

41.6 RNIZIRIRZFF

HFEAPIIRERSE, —NEENERMEBERENHESENIIFRT . RAZIEREEM
( 428" ) SRIERFAZEIXRBEREYINEESS, SUSE Linux Enterprise PRE N AZIE
REE— supported #7E, ZInEAERUT=ME:

° “yes” , #8#HTF supported
e “external” , #%F supported
o ¥ (XTH, KIEE) , HHTF unsupported
B LAER TR .
o RIAMBERT, 23 BREMFFNAZNFIEERESIRICA unsupported,
° SUSE SFIkHSZFRIRIZARIR IR EA SUSE SolidDriver i2f RRIEMAZIERS

i “external” o
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° MNRKIZE supported 178, BHURRERITRIZAZ. RAFZEITRIINZ,
AR AIZAZRFENT FZIMNY RPM BR4 62 (kernel-FLAVOR-extra) A, ZHfF
‘XA BF SUSE Linux Enterprise Desktop #1 SUSE Linux Enterprise Workstation
Extension. ZRINIER (FLAVOR=default|xen|..) F, FREHXLERZ, LI, RE

RBEPRSRUXERTIZFNER, HH kernel-FLAVOR-extra GBIt AREBESTE
SUSE Linux Enterprise i#{&/,

° AEIRIES Linux RIZIFRIERBRIITRIHR M RZERB S5 R]-AZ. BXHAT, &
20 /usr/src/linux/Documentation/sysctl/kernel.txt Az /proc/sys/
kernel/tainted YIRS,

41.6.1 HAEB=

e Linux A%#%: 7 SUSE Linux Enterprise 15 SP4 k£, /proc/sys/kernel/

unsupported BYERINIRN 2 (EHALIFHIERET, syslog PRRHES) - ER
EREFNEREFNRSET, HEALIRIME. BXEZER, 155 /usr/src/
linux/Documentation/sysctl/kernel.txt,

° modprobe : AFHERRKFBIMANIEFIZIRAN modprobe LAREFMENMGE
supported fREME, WMRZEN “yes” T “external” , MESEHIZIER, TNFR
o BXRUNMMABZLITANGER, BENE 41627 “FHAZFIER o

Q ixE: i

SUSE —fg R #5iEd modprobe -r E[RETEIELR,

41.6.2 (FRAAZIFIURER

BATENXFFENRER, EAFERATHRFERITFIRR, Fla0, AT WA
AXEN, HEBNRECEGHEERETMEE,
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o BEEWIATA, 151 /1lib/modprobe.d/10-unsupported-modules.conf
E%3) /etc/modprobe.d/10-unsupported-modules.conf, HiETE
allow unsupported modules HYEM 0 BXH 1. BEAREERESRIE /1ib/
modprobe.d/10-unsupported-modules.conf; suse-module-tools 4EE
REHNHSBEFIEEN.
R initrd PEE— N AZFHIRR, HI2EETT dracut - f REH initrd,
MR ABERNEHEIR—R, B --allow-unsupported-modules #EIS
modprobe &&FEAH. BXFMESR, 1SN /lib/modprobe.d/10-unsupported-
modules.conf FEERFELUN modprobe FAHTI,

o & HAE], ANEIIRCHIZRF BEMEERIAZIHFAEIR, XIFERRHXLEEIR,
B15|SE RPN IS Z ERFIRHAZIFIIRR, BFERARZGESITIAT oem-
modules . ZEMHIIEM suse-module-tools MEGEERY, ARG ERIZITE
TAINT NO SUPPORT (/proc/sys/kernel/tainted), MIRAZESHR, BEEA
allow unsupported modules. XAILARAIEARZIFMIIRIRIEREMRFFES %
Ko MNRLLEHAEGHERAZRFIRIR, FHEREREMIFHRIAZGELITIED (oem-
modules=1), MEKIATHMEBELERZIFHIER,

BiIEE, BHMBITAXFFHRIRE FE SUSE AFHZARZMEBE N R

41.7 BZER
* man supportconfig — supportconfig =T,
* man supportconfig.conf — Supportconfig BE2EXHHIFMTT,
* man scatool — scatool FmI,
* man scadb — scadb FH#I.
* man setup-sca — setup-sca FAiri,

e https://mariadb.com/kb/en/# — MariaDB X#4,

e https://www.suse.com/c/blog/sca-pattern-development/ 2 — BXNMEIIE (FI
iR) BB 2H SCA BT,
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e https://www.suse.com/c/blog/basic-server-health-check-supportconfig/ # — f&£F8
Supportconfig IR ARRS SFRBRE,

e https://community.microfocus.com/t5/GroupWise-Tips-Information/Create-Your-
Own-Supportconfig-Plugin/ta-p/1783289 2 — BlIi#£ B S Supportconfig ik,

e https://www.suse.com/c/blog/creating-a-central-supportconfig-repository/ # — iz
Hly Supportconfig B4R,
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42 w Il E AR5

AERER—RIIFTREA LN R EBRTT Z. BMEEHNERFARGHTITEXE, WATse
B R IBARMBE R AR (AR R IERIIR By 75 7R R o

42.1 EFRMNEERER

Linux IREBF RN ZRIFAN, BENRFERLERDN, ATUMIMIEBEEE, BEAZHE
Linux RZERMRERE, B—%25 SUSE Linux Enterprise Desktop 24 ExIHE. %A
EXMHEILIA YaST (el > EoiHE) .

R YaST Al LAREZRIFIAFTR AT BE RAE B, FREM > 25, AREFREER, S
B EEHWESE, REMMEENZIHEK,

RUNRERENBEXHNTIR, HNEHEHREARRE, 88 ~ NRESEHFIAFPNA
FEBR.

£42.1:. HEXH

BEX G iR
~/ .xsession-errors KRB EHRETHRENBREFIES.
/var/log/apparmor/ 3RE AppArmor WHEXH, #HAERIFES

W (LMW IERE) -

/var/log/audit/audit.log REFITHNBEEXY, BREBENRFENNX
. BERFEBENEEAR, HIBERSARE
. BXEMEER, BEEN (LaflEfvis

Y o
/var/log/mail.* REHHRARER,
/var/log/NetworkManager kB NetworkManager B9 B & X483 4
RIS AT
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BEX

/var/log/samba/

/var/log/warn

/var/log/wtmp

/var/log/Xorg.*.log

/var/log/YaST2/

/var/log/zypper.log

A

85 Samba G EREFIKHASHEENE
Fo

FRERBRZS RARRETIFIEFIER
N EE HEERA.

BEIEFITENSIENARERIERN T HF
j({q:o E_H%}EH last EEEO

B X Window 24H&MEsnIz1TH B
S, EERKME X BEiY, ZBAERE
Ao

BE YaST #ERHLRNB R

Zypper BIREX S

bR T BEXHSS, ERHBENEEREXTFEITFNRANERS. 850 7% 42.2: /proc XA

SKNRFER

®42.2: /proc XHRFEWRHKER
XfF

/proc/cpuinfo

/proc/dma

/proc/interrupts

/proc/iomem

/proc/ioports

/proc/meminfo

516

A

BENERES, SELESEEE. FIER.
B SHNERE,

R RHRIERRY DMA @IE.
BRIETEERRRE EERRETIE,
BRI/0 N/fHH) REFRES.
ERYIEFEERA 1/0 IwH,

ERRFRE.
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X A

/proc/modules EREMER,
/proc/mounts ERHEEEHNEE.
/proc/partitions ETFEEENSX,
/proc/version EREFTH Linux ks,

bR /proc XHRSIN, Linux AIZIARNET sysfs &R (—MREANXGRSR) SHE
Bo ZIERERTTABRMNRMEBEUNXR. BX sysfs WEZER, HENE 205 (&
A udev #TEIESNIZIEEEE" B udev IR, & 42388 /sys TREWNBRIER,

®42.3: /sys XHERFENRHKER

X Ll

/sys/block BERFHPLAUMNESMUSENTFER, BF
LB ERIIGE,

/sys/bus AEEMIERLLENFER,

/sys/class BEAESHIERIEE (WER. MK 760
M) NFER

/sys/device BELBIGER RGN,

Linux B T JITATFREDTANBANIR, F2L (RADIANGEER) ,$28 "%
BIKRAREF WERERZDHPERNREZENTIA,
UTEENENMEREU—MER RN L, FR-MRAR, REZNERSGZE.
BRARFAEENSE, UANHEHMEIGEERXIERIZIXSIA.

42.2 53|FIAA

5|1 RAZIERRNELERSISHHIMNER (FaEs|SEFHHEMNERRER) -

517 3| SR SLED 15 SP4



42.2.1 GRUB2S|SmMEERTEES

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

XIMEEEERZEREMERE, 7R kernel panic, BERIZIRHEEMEEEREUTE
ATl e ENEIRER, NRLR ETENNNEREGEHEESIS, WEsBirEERHE
I IIER Linux iR ANAZAM XXX G ES|T. 51S31EH, AILUTE GRUB 5ISMEBERFF
BREIUTAREIMLERN:

1. AERERHESISHEN, XFACZEEITH

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| diE%AE, £/ YaST M| SNEEFERAMRMRENRIZ, HIREFERA
INBIRBUKBEANRANRNZ. BXIFMER, BBUE 1837 “E/H YaST LES|SIIE
EFE . A, XAJREHNRUNEHTTRIZE, RALRIEFENEFTTLERERN
TERE,

4. £5|%F,

RXEFAREENRD, BERARERESIFIHEN. HENSITZE, #EESE S,

42.2.3 ETEFES

NRITENREB BT, BELESISENEREREESE, Wi seHERIAN systemd
BimEmiag X Window RENACE £, EREHFIN systemd FUABHR, EiE1Tm < sudo
systemctl get-default, MIRIREIMEN not graphical.target, BEiE{TaRS
sudo systemctl isolate graphical.target. MREFERERERH, BEERHE
& YaST» &% > IR55E1EE, AERMINAZEMEENET FE. E, RANZEBSIS
HNEFERRR.

MREMEE I SHEVIRIIBR BN, BREERREHETER, NWRATEEENREEE X
Window IR BFEIRHE BRIF, ZE /var/log/Xorg.*.log FHBAEXH, LUTHE

X RSHZABEHINAHNFHER, NREEEEHHAELLERIR, PTRSERFKASTH
LBREIZTEHE, BoLUERHS journalctl TiFiZAE BEXEFMEER, BELE 21 =
“Journalctl: & systemd HE" ) . MNRXLEHIREHDIBHRIBMEE X RSBHNEE
E, BEERBEXERH, NREFERANT LR, BEEELEETREHE.

42.2.4 ToEEH Btrfs RO X

MR btrfs B XEHIF, BEEIRLATEI:
e M -0 recovery EMEHIZH X,

 MNEREFER, BEENIRSX EIEZ1T btrfs-zero-log,
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42.2.5 EFINERDIKX

KRB XILIRIT, BESISHRTATAER forcefsck B8 XBFESIRHED - (force) fFi

4 fsck i,

42.2.6 FERAMUUBRASIS

HENMGEF TR BARSES I RHRITEERZISEN, 5ISARIEAN. BIRKUTE
BUEMEINZES 1T, REREAMEMRILE:

systemd.device wants unit=off systemd.mask=swap.target
T U ERRSER RIS E

systemd.mask=dev-sdal.swap

42.2.7 GRUB2 EX5|FRG LE5|FREXK

905 GRUB 2 (£ E5| FHAEIKN, 52 BIOS FH trik5| & R E.

42.3 E R

ERPAZETENRAS ST RSN ERIERAH, MHELERAFARNOL,
NERARRTHAFRRNOL, BRTHRE (TiEHEFRE. AEHRIZITHLT
F) o

42.3.1 BRHARIMOSTHSKNY

MRAGEENERAMNESMIIENE RIS, BEHTRERATZIMNAHEEERNRSSE LG
RIER, BEMSLLLET, IEEAE—FMAFRN root ARMHEEREIXEITE
Mo UTEIHBHEMERZITELEZERLIEERNELRE:
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o MEBHIMHE, BXRUILBBBE—T U, BHEEIE 4247 “WHEEE" o

* DNS TEHBIFEIER (X1 GNOME FE(ER, HERKTEZAL RS FAHEWIE
BUIBER) o MRZBXMER, MWRIMAHBENEFRIERIENEFERRE KA E, B
KiZEFRFAER, HERE 4247 “WHED .

o MNRBARFREENEF Kerberos, MAFRIAMBTE]S Kerberos RS 230T(8] Z BN E =
AJREBE T AlERME (BEN300%) . AR NTP (MLEEHEHN) RIEHMEE(ER,
S E A NTP BRSZ2B8AHEIERA, M Kerberos BMIIEEARBIIE, FRNIZSHIGIEMKE
FEAWMERBRANFRET,

° REMNBNIIEAEARER, 1BXHAXAY PAM EEEXHHITINEURE B FERESHA
BRI HIF IR, BX PAM WEMERERRBXREEXHIEE, BEW (Z25El
teF) ,E3E B PAM HITHMHIIE" .

o ENXEMEN. BXEZEFINWFMER, BBNE 42337 "EFEMEHNEDX K
K" o

TG RSNBMBRBENFABRR T, BRGERRRARESISERAPAIAEERKE, A
EBERSIFERELAAHAERER, B35|FERAR A, BHRITUTEE:

1. EMETIRS. WEKBLINSITRES, HPER—TRT.
2. & esc RUBGIFESR, H¥E GRUB2 EFXABIHE,
3. ¥ B # X GRUB 2 #RiE25,

4, FESARSHERITRRNUA TS

systemd.unit=rescue.target

5. ¥ F1e ,
6. BN root WEFPRE50%,
7. HITHREN—IIEX

8. Ea<1THHIN systemctl isolate graphical.target, LIGISHNTEHNZ A
P HRIMLEETC,
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4232 BMHIARPZMOLHIEIZER
XEHEHHLEARREBNNENE, BAEHSRETES RN, BRAMAIESHE
ENSR, BATEREAANAAEENSHIE, TREANESHIIE,
A B P2 IR ST B U R RS AL

° FARETREMAT SIZNO%.

© AP e SEREXHNEERERFRRS R

o WIFZHFEAFR X Window REFIREFRERE, LHEREREIREZAE, ZAPH
FEREWEM Linux 2 &k EMA,

EHEAMERKMHIRE, BHRITINTERE:

1. ARRFARBNEOEIENGZE, BRERFMCHOSESEER. NRAFIZETO
<, BEA YaSTHAPEE" RRELHEHOS, IR Caps Lock §, WRFEIFHD,

2. I root BH&EF, HEMA journalctl -e RERFZRE, HHERIIEM PAM B
EERESI) S
3. ZHMIEHIEER (FA cri-at-f1 ) , SNRMINT, WEEARE PAM £, AR

UEZITEN ESMIIELAR, ZidiktS X Window #4535 GNOME REHEXHIEM
E, BXBEFMEE, BBNE 42347 “GNOME Z@EAEE”

4. MRAFEERBEM Linux =@FrfER, B/ ZAPEBRPH Xauthority
Xk, FRERIEER (@ car-at-f ) , RELZAFPNEHIET
rm .Xauthority . X#HIZe]LUBERZAFH X SMEIER#E, AEBX=HERE
Fo

5. MRKRERTFEEXHRIFMILERE), HS0E 42347 “GNOME KEARE .

TEHIE T ERENTTEN EXHSE R P #ITHNS B IR IEA] e WA= RIREA:
* BFARERAN T HIRBOL,

* BRARFETIHENNEMEMIEXHF, ERFMNSSHIIERSGHRERE T XA
#, MIMEIEERR,

o XERFHE, BEMRIAATA. ZERAEBLTERIPRESALTIZIT A HRIBARSS
#&5 Fo
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* AP ZENE R BHIIERSFRIZEE TN
o HEHNETFEMREENRT ENE, MARENEREIZEN.
o HBRHLE BN EZAAEENSHRIERS R E RKRSE.

o WIEIZASER AR X Window RGRIBEFERE, LHBEREIRINEZA, AP
FEREHEM Linux 2 & REAR,

BEINE S OIS REENERR, BHITUTSE:
1. AR RFRBENSOIIENG 28], BRERFMCHOSE S ER.

2. HEHENESHIIENERMNB RS, FRETEVEERETESHMEITE

IEFE@fo
3. MEZAFPNAFRRNOSLEEMIT BN LEEEN, UHAREFEZAFNEHEIEEE
BEE#HD R,

4, HEEMAR RS UERINZHETEN. NMREMBERAIUERESR, 3% root AL
BERWE, BERHER journalctl -e> XHKRERFGHE, HEISEREHABENN
KIBTE B2, SATSHEE PAM BB LR T EAESEIZHE S,

5. 2HMEHIEER (EA arl-Aw-f )  SNRTN, NEEARZERFREBRPH
PAM B RS2 £, EARTUEZITEN LRIELAR . ZidikdS X Window &4
5 GNOME R EMEXEME#M, BXFMER, BFELNE 42347 “GNOME ZEEA
o

6. MNRAFNEBERWEM Linux =@EFER, B8 ZAFREBERPM Xauthority
Xk, FERERIEER (@Y car-aw-f ) , REZAFPNEHIET
rm .Xauthority . X#MZe]LUERZAF B X SAEIER#, ARBXSHERE
Fo

7. MRKERTFEEXMHRAMEERE, BENE 42347 "GNOME REAFE .

42.3.3 BEREMEBENEDXKK

MNFEHETENZNERNENES X, MRTEZERIEHEEITEN, REEERE
B B XTEE D,
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15|88, EEHABTOSKMBBIMBNSX. NRFHMAE, 5ISHESE, BFREFIKX
BE,

EMBIEHNMEDX, B TRE:

1. % crl - At - F1 IREINXAIEF &

2. I root AFBREF

w

. BT S BERREIHIZ:

# systemctl restart home.mount

4, WNERBEITOL LUEBNIZEN S X

5. A au-F BRENXAER SHIREIERES.

42.3.4 GNOME £mEE|n)&A

YNR1EEEI GNOME REFIE, FILER/IMA AN ITARENELRERRHRITERE. TH
FrR RV IGIIER I T8 E A GNOME KRENRR 2%,

i372 42.1 . GNOME =4

1. /B5h YaST HMRE|Z A A,

2. TR AAEENEEH BRI,

3. IHEWIAFE, ARBEHTEUSIENRBR.

4, FHHLARBMHER. XRAEIRE—2HH GNOME IF1R,

5. BIHAFKFH ~/.local/ # ~/.config/ BRHHENFEREFDFHBF KR
R B R
FREFREZE, FTHEHUFBFRSMHBRER, UKNE GNOME 2B NIEE I,

6. 28 t—%, BRIEIKIT GNOME NEE X1
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7. LIBAFEMER, HFERENEEXHBIEMMUE, FHEAUBBRENBRE
Fo

8. MRz RILIERIA .

42.4 [M£g[n]

RLEMF SRR REER S MEHER, BMEMBERFERXE. i, RARATRAPERAIRE
REMMERBENRN. ATNTA—NMERNENR, ErRILUERERBETAPMEEIBIMLE
[ R A

312 42.2 : LRI )T

EREHBENAIMEERR, BRITHTRIE:

1. MIREABIRUKMER, BELOEET. WERENMEBLEERBNITENMER
2 (WELHEF) o UAMEZRBZANERITREN 280 EE.
NREERN, BRENAENITENLERSER. WRESE, WAEEMRIET %
B, SNIREHIMKIREPEELRITIN, EMEAIEEHRE,

2. NRFEANRTLERE, FRERTAISHMITENEI LR, MRS, BHA
TLMEHEER R,

3. EANEANZEBBENNES, BFRRHLEMNAARS. WEIREFFRFEIFREN
LBARSSSRAVMALE R . TEAERZAY YaST IRPERXERES, HERREHNRREES,
TEYIL TIRE TP R —LE MR ARSS 28 AR ARSS RETBIIER.

DNS (&#RERs3)
BRSPS Z EMERTE T L A ERAMEIETT. NRASHT BRI TE—
WMEIRS 22 TR DIIE, MXLRSZSB[BHTBMERRIAMILEXE, WAFPE
ERREEER. MEPHFHNBMRSEENITEVIELE “B3)” FItBETREE

P

NTP (BFiEIpRSS)
NTP AR & £ e 522 PRI sES BMH Kerberos SR IRIEF X ARSS 28 IHAE,
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NFS (X{4+BRS3)
NREMN AREFFRENEIEETEE NFS EHBE RS, N—BIRSFEIENEESE
iR, NARFELEENRIERET. RIFNERE, NRETF NFS RSH/ELENR
PEMEEZXIEE .gconf FERMWAFREER, WizAFEXERFAENAFHN
AREEEREEBE,

Samba (X$BERS3)
MBRE AN AR EENEIEMEEFEEEHRIERN Samba RER ELWENBRH, BF
& B E &iE1To

NIS (AFER)
WNREHI SUSE Linux Enterprise Desktop REHKHIE RN NIS RS 2312 EH £k
1’, ARBLEERILITENL

LDAP (AFEIR)
ANERIEHI SUSE Linux Enterprise Desktop R K #i7E #KFERY LDAP RSS2SR
IR, APBEEERITEN.

Kerberos (S{23&3iF)
BRI E T, BEREEATENESEML.

CUPS (PMI4B4TEN)
BRI EFTED,

4, BFRENERSBESETIZTHEENNEIRERS AITERIIERE:

O ==: R4
TENMENERSBRERTEBENMNEIRS R/ ZFIRRE, TIRERAERRE
M. RIZRSFBNFFIHEEE—F RIS, FEEGHIMNIEE.

a. f£f3 ping IP ADDRESS/HOSTNAME (FARSZEZMIENRZE IP HstER) kieE
SRZV[RES[ETETT, HeBRWERELMNZ, NRLIGRSHII, RREFRE
RO ENEERIETT, HENESHNZRIRSECEIEH.
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YIR ping B LKW, FERETHES BARENAA AR, WRBAGHRSRH
EHRS[BAREMRECEHEEN. MNB—BITENIZETT ping IP address 3§
YOUR HOSTNAME #8%, RIGBEZERIEZENARSR. MRAIUMEMITENIAR
TRV ENL, NIRAZARS B[ REITEHREREE,

AR ping 5L MEIR[E] unknown host , MFRRBAMIRES KRIEFHECERFRD
FNBRERH. EXHZREHFTHE-PHRE, BBRTE 4.b, 1R ping ta21
AR, MIBTREM KRR IEFAECE B MEFE M F &

. 1BfEMA host HOSTNAME REEZIHERNIRS [TV B E T EHHIZIEN

IP #hit, RZIRA. MNRIEHIRETZENB IP #it, NRZRRSEEEED
7. SR host M<K, BIEEEN _EFESZMAMIHRTEXMIMEEE
XA

/var/run/netconfig/resolv.conf
X 4R F 3 HaifE R E FRARS B[ FIEHITIRER. E& /run/netconfig/
resolv.conf T SHEE, YaST & DHCP BE S BahxHH#ITIAE, 15
RUIESXH R AT EM, HERBNMSHIEFIERERIEHITIR

search FULLY QUALIFIED DOMAIN NAME
nameserver IPADDRESS OF NAMESERVER

XA EE SRR S, BEREPUAEDE B E
A ENURM MBI R, MRFE, 1BEM YaSTHY “MLZIRE" HIR

( “EM#/DNS” ZEBR) FEELS .
INRIEHIMLRIEREZ @I DHCP 2 IERY, IB7E YaST By “MKIRE” Rk

( “EMB/DNS” Em+R) HuksFEd DHCPIgEEE (RISt PEED
£RIRE, WAIUEMEORE) MiEE DHCP EME MRS 2318 =TIk,
A5t 1F DHCP B EN BB MRS (E S

/etc/nsswitch.conf
XX HEIRF Linux ZIfAIAERRITRS(ES. ENERA:
hosts: files dns

networks: files dns
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dns FERZFEN. ©EF Linux EERAINIRITARS 2F. BEXLETR
YaST Bz EIERY, ERIFEEMICE,

NREN EWFRIERXFEYIER, BULRREERIOE DNS iRSHFEE, KL
HENXEREEIEW. MRMESENA DNS Aiks52549 DNS ECEIEH, 1510
EMEMMLIRENEE.,

c. NMRAATIESMEIRSRIEILEE, HECHRT 2RSS LI AR ATEE, N
EREM RS,
£ ip addr show NETWORK DEVICE @9 BHIGERECIEMREE,
REEFIS BT (/MASK) B inet address., 1R IP #hihitrh HINFEIR Y,
LB R D —L, BEERNMERELT AER. NEVE, thERSE LT

> TAN
12*‘_1?0

d. NRBIFIRSFWMEEHE EMRECE BIETEISTT, (BELIMNIMEIEZTAKETE]
B ek, EFEA traceroute FULLY QUALIFIED DOMAIN NAME #5<
(X root APMISMHIAIT) RERERXLEERAEIHIMEZERB. anSRHyIHE
—IERMNENITENEEIEEMRMEINFREMX (BkEX)  EPFETENEX
R R BT B A Rz thBR R B B Bl A 1A, 354 traceroute F ping £5 & {5 F LA E P&
FRRHEMEER,

HE T MEHENRERG, MeIUBTHA RAFLEEECHNEGEL) , HEFNER
SEELENEAIR, UWEHEFHKERSHIEELENRS,

42.4.1 NetworkManager [a]&

NRMLEIZFRM, BT TE 422 “WHRGIMLE R PETRGE)ERE.
= NetworkManager H EEBRIA, BRITUTEE, LERBMEXHBERILXH
NetworkManager KWEERILEZER:

1. XX root AR SMHITHINEHER.

2. EZ5h NetworkManager:

> sudo systemctl restart NetworkManager
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3. UEEAFSMITH—IME, fi0http://www.opensuse.org 2, BERE A LIEE,

4. & /var/log/NetworkManager HHx NetworkManager IRSHIEIE Bo

BX NetworkManager WEZER, BEEF 315 “FH NetworkManager” o

42.5 IR

HRPFERIETIEH BN ETREBIERS S, BE—REBRH, RS ENIBEERIFHERSR
FEME. XEFRTFENXBHIREITED, UECEBERAFLISENRESERN
Ko

4251 BEHSXME

BERNEFENBINOREEERKNITED. LinuxMiFT dd TR, ZTAEATAFEIEEERN
BHEld, 5 gzip —EFEAATH—LETIE,

312 42.3 | SRS ER
1. 1 root AR BB BEHIN%.
2. ERRIGT., BEFW /dev/sda (FriE9 SOURCE)

3. HEEINEHNMGHETEERL (FFREA BACKUP PATH) ., ERRESERRISSER,
aEN . MNRM /dev/sda &1, MBRMEXHFRSHEEE /dev/sda To

4. ITITLA T ap < IR ELE ARG XX 14 :
# dd if=/dev/SOURCE | gzip > /BACKUP PATH/image.gz
5. AUTa<mERFERE:

# gzip -dc /BACKUP PATH/image.gz | dd of=/dev/SOURCE

MRIAFEMENPK, B/ SOURCE SAUFEMAMNHNDXK, EXMERT, BREXHE
MM FR—ERE ERER DX H,
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42.5.2 ERYEERSE

BEEMERRERARATEEBERBHIIET. RARLEERNXHGRFAIRIF. BEXHIRITFS
5|SMBREFLEENTERE LNREE,

AT EBENEAR X LEIRT, SUSE Linux Enterprise Desktop 121t 7 —E &I LG | SHIRIE R
Fo BZHIERZFZE—TDE Linux RYE, TLREHEI— RAM BEFH U root XIGRZRVAZ TN
B, EEEILAMSIMERIAGIR] Linux DX, ERZMIERSE, AIUMESEBRRRHEA—ER
A E:

o BREERRBENEENH.

o WEXHRSKEHRREN BB IEE#HE,

° jpia] “Erf root” MR THIBRERS,

o E. B ERLESISMBEFEE,

o NREFIZNIEEWTIEFHAR ARZITE.,

o {#H parted S FE S XK/ 7 GNU Parted Wik http://www.gnu.org/software/

parted/parted.html 2 ERJHBIBEXRZTEAMNESZER,

ZRERG A UMESMRFEN I E#HITER . REPIEREMRIBREZER L5ISZHIER

42

ZJLo
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1.

2.

3.

R R4 HEN DVD IEEhEEHo
EBRMASR.
T5|ISRFE LR 4 HiEE DVD-ROM, RABNERBEEREMIER T,

. £ Rescue: R‘ARFFAMAN root. TEOS,

INREEMFIREARES DVD WEps, AILAMNERSISIZHIERS. UTRAERTIZE
51SHER,, MNREAS—5ITEME (BIg0DVD) , MEMENMIELR info X4, H&
ERRE—FHITSF

. BNPXESISIRENERERE, MITEAIT: install=PROTOCOL://INSTSOURCE

# rescue=1, BUNREBENEERS, BFEH repair=1, MRIEENZE—
¥, PROTOCOL AAFRMEMISZIFRIMLZINN (NFS. HTTP. FTPZ) , INSTSOURCE 1%
RME L ERIIERR,
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2. fEA “MEIREE" 5I1FERSFE (W0 (Deployment Guide) , % 13 FE “Preparing network
boot environment” , 55 13.5F “Using wake-on-LAN for remote wakeups” HFf

&) o

3. £ Rescue: AL root, TEOS.

HNZHERSE, F@Ed e -F1 B awe-Fe JERIGRIEIMERIS,
/bin BRPIEMT —MIINTHEMERNEARER, W mountigF. /sbin BREAEE

NABEFEENEBEXHRAZNXXHNNELBREF. LERFEERTRAGEIFrNREENT
WEIXE, 90 fdisk. mkfs. mkswap. mount 1 shutdown, LUKFTFHIFMSEH ip

M ss. BFE /usr/bin 8% vi #igss. find. less 1 SSH,
EEEBRHFHEE, BFEATHS dmesg, I fEA journalctl EFERAKHS.

42.5.2.1 METRFECEXH

FE—NA BT ZMERAREERENSF, RRE—ITHRFNEEXH, EIZRRTALE
B35S, BALLBIRERFEEZREX .

BIRFEREXH, BRITUTIRE:
1. BERFZEZ —BaiiR RS,
2. BEERERAPEHAT /dev/sdab TR root XHRSE, BFERMNTHS:

> sudo mount /dev/sda6 /mnt

REFERRIMEHT /mt 2T
3. B RPN root X RS

> sudo cd /mnt
4, E Vi WERTITAERENEEX . BEHRERE.
5. MEE RGN root RS

> sudo umount /mnt
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6. E5|F1HEN.

42522 RBENREXGRS

BE, TREETETHRAALEEXHGHRS, NRE=ERH, TEEH

TEHES root XIE RS, RASISHREURET “kernel panic” £5R, 73X

BRT, B—HMAFERMIMNIMEE RS, ZRAABANLAERFIREHEE

btrfs. ext2. ext3. extd4. xfs. dosfs #l vfat XH&RESF, EaTLliXidH<
fsck.FILESYSTEM, fli0, SARFEX btrfs HITXHRFNE, HFER fsck.btrfs,

42.5.2.3 RERERS

MRFEMERRDRERERSR, FEELDN root MEHRHRITILEME. FW0, EL515M
HiEFEERPITRAEESARER.

BIREETERERFWEN root MR, BHRITUTIE:

@ 8BE: SALMB4E
MREFEANE VM IKE (BXEZ—MRMEAT, 1580 (Deployment Guide)
F6FE “Expert Partitioner” ,56.2 T “LVM configuration” ) , IESAFIEIW
BNEHE, UERBEHRMNERILE:

rootvgimport -a

AT Lshlk MR BAMEFIRAR, 40T, HH2% /dev/sda2:

> lsblk
NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
sda 8:0 0 149,1G 0 disk
Fsdal 8:1 0 2G 0 part [SWAP]
F-sda2 8:2 0 206 0 part /
Lsda3 8:3 0 127G 0O part

L-cr home 254:0 @ 127G 0 crypt /home
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2. NZENRGHEHIRDX

> sudo mount /dev/sda2 /mnt

3. E# /proc. /dev Ml /sys #KX

> sudo mount -t proc none /mnt/proc
> sudo mount --rbind /dev /mnt/dev
> sudo mount --rbind /sys /mnt/sys

4, METL “BRBPX" HHBIFE, HEZ bash M5!
> chroot /mnt /bin/bash

5. Bfa, BHERERZNFRIKX

> mount -a

6. MERILUFRERERA T, EESIFRFAZAE, 15 umount -a HEHSXHHA
“exit” IBH Epg root IfiR,

=& PR

REMNELREZRANXHNNAREFERSIFAN, BNHE LR, ETHNRZERRK
EBRAS IS, FRAFEHN root MES IS TIZIFXREY, MNENZAR
KAAZ2ER, WEENERERFATRRIMAZIEIR, 1522FH uname -r OEHFIER
BT (R4B) Azhds, SAGZERREX root FEH /lib/modules BR TEEET
R FER. NRE, AIUFERAEREER, TN, FTEEEMEE (GInRE) ERM
IRRIVIEFRRE, RZE, BIEAZMRASEREERRE, XEETLTEHRNEF
%, AR sEEEREF R,

ENGER, TEEA At -F1 - At - F6 SREUIBUTHIGE, BRH “Erk root IF1R”

42.5.2.4 EBENEHRESISMEHZER

B, RETLESISEENSISNBREFEEESRIT. M, MRLEESITIENSISINEHE
7, Bl AR REhe3H 10 Linux XHFRFPRISEFRMUE,
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BHOESISNHEFEEAERLTESISMERER, BRITUTIE:
1. N5 42,5237 "HREBEZERS HARRITHENTRLOGEERE RS

2. RERSZ LREERE GRUB2 5ISMEHER. WRARE, BLE grub2 RHFEEHIE
7

> sudo grub2-install /dev/sda

3. IRIESE 18 % “5ISINEIEF GRUB 2" HFTIAR) GRUB 2 ERERN, METFIIXHES
IEHRECE, HIREFENAEE.

e /etc/default/grub
* /boot/grub2/device.map GERXH, FohelBEAEE)
e /boot/grub2/grub.cfg (WXERRFERD, FELRIE)
e /etc/sysconfig/bootloader
4. ERAUTaLFIENRLESISMERERF:
> sudo grub2-mkconfig -o /boot/grub2/grub.cfg
5. HFEOX, F3H “BEURER HRHESISZARS:
> umount -a

exit

reboot

42.5.2.5 EBERZKLZE

WNIZBH=EME bug, XESIFMARLIEIT. Hlal, RERMRHFHREIEFESRE, &
A RMERZES. EXMERT, FERELE—IENZ WRERKLITA)
M R B AR LR IBA o
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O =7 NAEERERERE/N TR
HT BLEARER LB E TS, BERRRSIRAIEE, 55 Libzypp
S REPLN.
BN, BIEARERERH AR SHEDETONG, B

multiversion.kernels = latest,latest-1, running

ok
i
P
W
e
>t

WINEl /etc/zypp/zypp.conf X, BXEZER, BENE 27
ZhRZS” o

EUNBERE, HEFEEEMLENEMEHRIFMASZ SUSE Linux Enterprise Desktop sz#§H9
REWRCHIZFEY, B0, HEHEEEERIFEIZEN, thinEH RAID 5128, EFE—1Z
HHIIREHIERE 7 RERIRE R STIRA. M EBE 2R a8 EERE MU ERcHTER IR
hiZFE LA (DUD),

XFWERT, BRFEURERNIPNERERS, HEERNZEXRE, BURAKAIEE
EIEHAE| S

1. M SUSE Linux Enterprise Desktop (A5 S,

2. MREEEMNAZEFRRERME, BRI T R, NMRFREAWDIZF EMEE
(DUD), RIS ISREEIR Fe EHIKMRZFEH, FEFRohizrEMIERIZN
URL, RAEHIAZ.

3. M3ISRBERERIERLT, HiE enter , YNREFMER DUD, KEREISEMFIR
T EHIIE.,

4. 7£ Rescue: BRFFLIAN root. TEOS.

5. FpRRBERRSAM “Bkroot” HHMIMR, BXFMER, BEME 425237 )
FERERY o

6. WNRMEARYE DUD, BRE/EMRE/EMERENKERDNIEFRHE. BERHERER
FEHIR LA A S EIEE R ENIEIZF R 2EE,
MRBEEFHENALENRE, AIUMNLEREERUTIRLERERZ.
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a. £ hwinfo --cdrom H<$HEEM DVD iIGHFEE, £ mount /dev/sro /

mnt @ LEHILE,
b. $fn%l DVD LEFAZXHRER, FW, cd /mnt/suse/x86_64/

c. EF rpm -i S RIBEENRIFLEMEN kernel-*. kernel-*-base #
kernel-*-extra I{&el,

7. EMEEEXM, HENEEVRKSISNERER. BXFAER, HENFE 425247
BRI ERRES ISFMEIREF" -

8. MERGIREpZRFMIBRFAIE A 5| SREE, ARESIS.
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A RIS

ItEI£E R 5IEEZ SUSE® Linux Enterprise Desktop X HFRE 5 MEEEXHNET,

wWwWw
ftp
Bt

.100-110

192.168.3.0/24
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2

192.168.4.0/30

Been 25

1

SIS

WAN

192.168.5.0/30

SAMBA iSCSI oro I.DAP Xen
NFS o (rWwW-proxy NIS 4
110 111 112 113 .20
192.168.1.0/24
116 115 114
NTF |
1 NS £ tFTP | [KERBEROS
et B
1 DHCP Jupiter Venus
SIP CTAERE D iy
.254 100 101
192.168.2.0/24
253 103 102
- - Merkur Saturn
CUPS CTIRSE) CTIRSE)
WLAN
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B GNU FHAJIE
AHIREA GNU EIBRYFATEARA 1.2,

GNU free documentation license

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and
distribute verbatim copies of this license document, but changing it is not
allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free" in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it,
either commercially or non-commercially. Secondarily, this License preserves
for the author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.
We have designed this License to use it for manuals for free software, because
free software needs free documentation: a free program should come with
manuals providing the same freedoms that the software does. But this License is
not limited to software manuals; it can be used for any textual work, regardless
of subject matter or whether it is published as a printed book. We recommend
this License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains
a notice placed by the copyright holder saying it can be distributed under the
terms of this License. Such a notice grants a world-wide, royalty-free license,
unlimited in duration, to use that work under the conditions stated herein. The
"Document", below, refers to any such manual or work. Any member of the
publicis a licensee, and is addressed as "you". You accept the license if you copy,
modify or distribute the work in a way requiring permission under copyright law.
A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or
authors of the Document to the Document's overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary
Section may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant.

The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input

to text formatters or for automatic translation to a variety of formats suitable

for input to text formatters. A copy made in an otherwise Transparent file

format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image
format is not Transparent if used for any substantial amount of text. A copy that
is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF
designed for human modification. Examples of transparent image formats
include PNG, XCF and JPG. Opaque formats include proprietary formats that can
be read and edited only by proprietary word processors, SGML or XML for which
the DTD and/or processing tools are not generally available, and the machine-
generated HTML, PostScript or PDF produced by some word processors for
output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named sub-unit 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 http://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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