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132 “2210l 9l @matol o I2|0| =70l M el 4 U&LILCE.

IT
2.2 HN|Z 2Ho|TMO|2
SUSE M|Z2| 20| X ALO| 22 L3t Z&LIC
* SUSE Linux Enterprise Server2| 2t0|ZA[O[Z2 13 (e X[ 10H, =& X|& 3d)LICE.

e SUSE Linux Enterprise Desktop2| 20| ZAIO|Z2 10 (K X[ 7', =&k X[J
3E)Lct.

o FEIZ|A=4ADICHYHEEIL|CH MH|A TH2 12-147H 20T M| ZEILICH

SUSE= M AH|A To| 2| AF = 67HE SOF O] MH|A M X|IetL|CE gt R IHX| LHES

2|
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TR0 15 e A Sl MH| A 1ol M EEE LT

SLES 15
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SLES 12

azl2.1: F g
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182

A 0|= AES MA|, HS U EHAES It A|ZH0] ZR3H AL Long Term Service Pack
SupportE Sl =7} 12712 ~3670 & (12712 tHel) 2 X| 38 S = USLICE 0|2 QI8 MH|A
oyl CHet X| 0| & 2d~5HQ 2 NS ELICEH XtMIeh L2 121 2.0, “E7| Mu|A o X" S
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Hlo|E SLES 15

SLES 12

21 2,2: 77| AH|A o X2

XtA2t LHE 2 https://www.suse.com/products/long-term-service-pack-support/ 72

2.3 2= 35545 E0|ZM0|2

o 1

DE IE, Z45Y L 20| ZMO|E2 M “Modules and Extensions Quick Start”S T ZSHIA| 2.

2.4 ZF7|X 20| MO0|E EOAM MM

SUSE Linux Enterprise Serverd| A& AX|El 2E HZ2| X2 &
oI5t HAE AR A MY S S EDME S + JUELICH EOME WHE2H zypper-

lifecycle-plugin X zypper in zypper-lifecycle-plugins MX[EL|C}.
AAHIOM systemct1S AM2SHO] E 1A MM S MSHELICE
root # systemctl enable lifecycle-report
BIAE MEJ|E ARSI /etc/sysconfig/lifecycle-report IFUMIA £=AQ1 H M MX} HY
A i

b
4= UELICEH MAIL TOo X MAIL SuB) MM MY £A00T HISS
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= =
2| EAIE|= 20| OfL|2t tHAE O| <0 EAIEILICE OFX|2f 20 M Mo
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MAIL TO='root@localhost'

MAIL SUBJ='Lifecycle report'

DAYS=14

X2 EIOME /var/lib/lifecycle/report LFAO|A ol 4~ QIEL|CE O] ItAU0f= S 7 AMO|
Zoe|o] USLICE X Hm MM2 ALEE ME 2| X[ S=01 CHol LEILICEH T H MM2 7| x| 2|
X3 = S0 2 Holo|E 7tEH S LIESLICE

o] AKX
25 K& ==
HEH X £Z Hel= 1090| A|EFSH 1390 S = EL|CT 0|E‘|'5* X2 X|&x™ol L3 AlX|L|ofEl
£Z= XCH HI2W SQ H ™S EorerL|Ct o|2{¢ X|& £Z0| = HEQ SLHSHK| Qe R E
ofg Sl ALEX}e| 2t ¢l0| 21 Aldll Tttt 7|Ef R E 40| I:H._ AHO|0|EE Bt&LICEH EEBH AM[otE!
71X HQ S22 Edl 7|& &Y 2ot AT EQ0] AEH S SIEQHE X|IL|CH 7 2.1, “E ot
SO0 E BT 4EH0 M R E HXSHNAIL.
H2.1: 2o E[0|E 2 1 A
Z|M AH|A = (SP)o]| CHeH 4t X| & O|H SPOj| LTSSE 3t
CHek 2ut X2 =hE X2
(LTSS AI2)
7S 1-54 6-714 8-1044 4-1044 10-134
7|& MH|A ofl off of of ofl
x| 5 &H ofl ofl of off ofl
OH M| A
EME 7= ofl ofl of of off
K= HAMA
7|& AEHG] ofl off off of ofl
HIZ2E X
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E| 2 Mu|A (SP)o]| CHet 2tk x| 2 0|H sPoj LTSSE S¢t
CHet bk x| =he X2

(LTSS ALE)
s 1-54 6-7d 8-104 4-104 10-134
StERo X[ ol HeHIEH & HNSHIIELH Y ot ofL|R
gl x| XS} nELEekS QK
7|49 7|4t

SUSE o ol HeHIMEH Y HSHIEH Y ot
SolidDriver IHON N
o2 7|gh) 7|4
(0l®2| PLDP)S
Est EztolH
ool E
Z| A SPe| ofl ofl MeHIIELH 3 oie ol S els
LMY UHTE M QX

7|
2oto|Er 2% =R =R e = o=
Zet ez o o Hot(et & HoHEet£F AFHEHO £F

132 132 192

1 SUSE Linux Enterprise Cl|0| £ H*of| st XbM|$H LI 2 CFS Knowledgebase Article
(https://www.suse.com/support/kb/doc/?id=000018318) # & & E3SIM AL,

2.6 SUSEConnectE EstA|AEHI SE Sl 55 FA

S=g mfj A|ARI2 SUSE Customer Center(https://scc.suse.com/ 7 &X) L= SMTLL 2 22
SE TEANO|A 2|EX|EE|E fAIEL|CH 2| XX EE| 0|2 024 ME{ 9| £ URIZ ofE ElLICE.
AElOf

AABOM AL 7hstt 2E 2[EX|E2[E LIESH T LS 2t 20| zypperS AHESIHAIL.

root # zypper repos -u

J2{E AMA-M AME Phst 2E 2| EXEE| S50 MSELIL 2| ZX|E2| B, 0|, A
7ts o 20f| w2t 2t AHEO| LIF R A2 DHTLICE -u M S AHESHE M 0| AlZHE URIE
HEA|ELIC,

10 SUSEConnectE S8t A|lAH S5 5! §5 #|4 | SLES 15 SP3
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NARES SE5t2{H SUSEConnectE AHTLICL O E S CHSot Z&LICH
root # SUSEConnect -r REGCODE

ANAES SIS = SUSEConnectE AFEE 4= USLIC
root # SUSEConnect --de-register

2Z= X E HMEZa HMZe HEE 2felsote{H O FHS A8SHAIL.

root # SUSEConnect -s

SLE MX| HHME /etc/os-release LU ZIHIE S SQISHHA| 2,

_9 s
z
IJE
o
>
=
—
w10
i)
o
e}
mjo
_|

zypperE AHESH UELILCE.

tux > zypper --no-remote --no-refresh --xmlout --non-interactive products -i

<?xml version='1.0'?>

<stream>

<product-list>

<product name="SLES" version="15" release="0" epoch="0" arch="x86 64" vendor="SUSE"
summary="SUSE Linux Enterprise Server 15" repo="@System" productline="sles" registerrelease=
shortname="SLES15" flavor="" isbase="true" installed="true"><endoflife time t="0" text="0"/

><registerflavor/><description>SUSE Linux Enterprise offers [...]</description></product>

</product-list>

</stream>
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3.1 S A|AEIO| | AOIX| SOl

AMA” HO2|0| =& £ DX =20l M2 X ELIC 2[4 A AR HH[O|E7L zypper xS
ALt YaST 2&E 2212 LH|0[ES ARt AX|E[=X| 2HIsH AL,

3.2 ZE|A LE Q7|

ZI2|A L E (https://www.suse.com/releasenotes/) 270|AM 2E HA AL M 7|5, L2{Zl
EMILLIEE SE2 QIS AL, docu CIREE|0f| A AX| D|C[0fof 245t 22|A LEL 2Holsh 4~

o StESofof CHal S| nefHOof 2 At
o AHEE AZE0| I X7t IA HBEA=X] T

o X[ S| FoloHoF & At

o

3.3 HiA
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backup CIHEE|0| A WA S SIQISHH A2,
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3.4 2X[E m7|X| & | ZEX|E2| LIE

M=Z2 3 SLE E2|AE M= AX[StAL O|F TP 2 E|E2|= & AXIE W7 |Xe S5 MY

A
o=2 T
AELICE

Q sx

X2 7| XLt A2l 2| EX|EE| & YF = SUSE Linux Enterprise2| Z| & 22| A0 A
HMBEIX| g2 o= AFLICE O| 50| | ALE CHA|El 2R ASLICE St HA EEZ AL
HBEl= 71X 7t A= BHH J[EH O 2 AFEE[= 7| K| = AUS o= ASLICH Mt DS

M=2 T M-d
+SOE HYO ot BR7F ASLILE 28 R HAE HEY|E ALEotH gLt

1. M EEIRECEXEL SES XY= repositories.bak. repo2t= O|&2| It S OHEL|C,
root # zypper lr -e repositories.bak
2. X2l RE IfF|X| SES ESI= installed-software.bak It = OHSL|CE,

root # rpm -ga --queryformat 'Ss{NAME}\n' >
installed-software.bak

3. FIIUS BE ey

Em

[=13

FLICEH 2| ZX| 22| 5L AX[E 17| X|= OHE Y2 S/{Y +~ ASLIC

root # zypper ar repositories.bak.repo
root # zypper install $(cat installed-software.bak)

Q #m MEe F AR
MEL FTHIMOZ HI0|EEI A|A
7|XI1E Zge = JAELICH Eot S

X =0 B2 W7 |XIE ZERfLIC

Aol Eof w2 1i7|X| & S}

Bll(SLE x+1)2 X7| A|AEI(SLE X)Lt %2

ot IiE B ot=0] = SLE x+12| MZ2R2

J0|]e= CH3at Z&LCH

o I47|X|7t 2L E|0] O MEStEl o7 | X| MEH0| S5 EL|CH of|E S0 SLE 119
377H texlive If7|X|:= SLE 1501l A 300074 0| &2| {7 |X| =2 B = AUELICE

o {7|X|7} 2EEl= 32, M22 2= 7|7 20| =&l Ar|off EX|&[0]
O|H Tt S Lot 7|58 FRILLICE 22{LE SLE x+12| M=Z2 EX|0f| CHet M

=
71242 BE WFIXIE EXISHK| = o= AS LI,

MX|E 17| x| 2l 2| XX E2| LIE | SLES 15 SP3



3.5 SUSE Linux Enterprise Server 11 SP40]| A
AHAg[0|E
SUSE Linux Enterprise Server 11 SP40{|A MySQL, PostgreSQL = Java MD5 7|8t QIZME

AFS Z91 B9 ChS M0 M E 2 AIAHS FHOHIAIR, 3t 0] Fo| CHE M0 A 2712
LT FH| AZS HQISHIAIL.

3.5.1 PostgreSQL H|O|E{H|O|A O}0| 20| M

SUSE Linux Enterprise Server 110{| A PostgreSQL C|O|E{H|O| A S AtE Ol AR H|O|E{H[0|AS
A 20| =5HOF BrLICH KpMITHLHE 2 3.6% “PostgreSQL H| 0| E{H| 0] A OFO| T12{|0[ 247
EZXSHAA L.

HJ|HJ

3.5.2 MySQL Gi[O|E{H|0| A Ofo|azj[o[M

SUSE Linux Enterprise 1252E SUSE= MySQLO|A| MariaDBZ M &LICH FO0|EE
AIZFSH7| F0]| C|O|E{H|0| A E Wi SH= 40| Z&LICEL

C|O|E{#|0] A Z Ot0| 12{|0| M5t ™ LSS S A L.

1. SUSE Linux Enterprise 11 ZFE{ 0| 2QI%L|C}

2. &

=

oS Mgl

root # mysqldump -u root -p --all-databases > mysql backup.sql

7|2X O 2 mysqldump= INFORMATION SCHEMA St performance schema G|O|E{H|O|A
HIolX| tELIC XFMISHLHE 2 https://dev.mysql.com/doc/refman/5.5/en/

mysqgldump.html 2 & HESHYA|2.

3. Lt&0of| 2felsty| fIsh(dXl=otd) BT o, & Ot /etc/my.cnf & setc/
o

=
mysql/ CIEEE| S QtFst 2

4. SUSE Linux Enterprise Server @ 12{|0|EE 3 A| 2, R 28[0|E 20| = O™ 714 m
/etc/my.cnfe 22 RXIELICH A 42 /etc/my. enf. rpmnew TR0 AUELICEH

5. MariaDB H|O|E{H]|0 | %% off w2t g efLict. o1 7 o Sl LI ER|= ALESHA]
OFEA L. SHX| 2 2tRIE 0 2 AFEBH7LE HEBIH ALEE == USLILE

6. CtS1t 20| MariaDB A|HHE A|ZtsljOF BL|CY,

14 SUSE Linux Enterprise Server 11 SP40{|A 1|0 = | SLES 15 SP3
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root # systemctl start mariadb
&l ujotct MariaDB MHE A|Zfota{™ CH2at 20| MH|A S ghdstetL|Ct,

root # systemctl enable mariadb

7. Cl|O|E{H|O| A0 HASIO] MariaDB7t SHIE M3 ZQIX| 2QlgtL|ct.

root # mariadb -u root -p

353 JavaSE£IZZIHE Q| MH QS AM MM

SP10j|lX SP22 AG|0|Edt= EX}l F0i| 2ot +=H 2| YR Z MD5 7|8t IS M7t HIZ-Hst = AELICE.
MD5Z 2ot QIZM7t A= ER L= E._*74I01I [EfEf 2S5 ME ChAl ZHEBHY AL,

1. EO|E &2 E1 rootE ZEQISIMA|I2.,
2. QI 7|15 eetLct.
root # openssl genrsa -out server.key 1024

HL 2435t 7| £ 26t= B2 10245 40962 20| O =2 X2 HiEL|C}.

root # openssl req -new -key server.key -out server.csr
4. AZS Mol XpA| MELLCE.

root # openssl x509 -req -days 365 -in server.csr -signkey server.key -out server.crt
5. PEM IS ‘HMStL|CE

root # cat server.key server.crt > server.pem

6. server.crt,server.csr, server.key, X server.pem ItY 2 7|7} A= 22| CIAEZ| 0|

HHX|EtL|CE O & §01 Tomcate| 22, sist= CIAE2|= /etc/tomcat/ss1/RIL|CE.

3.6 PostgreSQL Cl|O|E{H[O| A OO 12{|0[4d

SUSE Linux Enterprise Server 15 SP3:= PostgreSQL Ci|O|E{H[O] A H{Z 10, 12 %! 132t &7
M-S ELICH ™ 130] 7|22t0|X| 2 A 10 % 127} SUSE Linux Enterprise Server2| 0|
HHE| M Ha2|0|=5t7| 28t Legacy ZES ol 63| XM B ELICE.

15 Java 88 Z21HE MD5 2| Mt Q1E M 84 | SLES 15 SP3



CllO|E{t|o[ A o] =~ OtO| O2f|0| M 2] W20 XS ¥ 2(|0|= T2 M A= ELICEH [2tA ot
HZEO|M CHE HEQ 20| Met2 =32 = £AHs|{of 2L|Ct.

7|2 Hx I ChA| 2E2| thA| &l pg_upgrade HHOZ 00| T2|0|M T2 MAE 3 SFLICY
“EI SICHA| 22 BHEH0)| H|3H pg_upgradeS AFESHH 0HO| 2|0 M0f| AR E|= A|ZH0] ZEO{FLIC.
ZI PostgreSQL XM Z= 174 M2 HMEZ CHE C|A E 2|0 MEEL|CE 0| E S0 M

9.62 /usr/lib/postgresql96/, H& 102 /usr/lib/postgresql1e/, HE 12= /usr/lib/
postgres12/0 K& ELICt PostgreSQLS| HH 22| S =2 HH 9.6 10 AHO[0f| A
HAZ|ASLICEH XEMISE LI 2 https://www.postgresql.org/support/versioning/ 22
RSN L.

-r

© z2a:sLE 1100 gasjlol=
SLE 110|M Y 32)|0| =& [ postgresql94= AMN|E|H C|O|E{H|O| A E O &2 HH Q|
PostgreSQLE 00| 12{|0|M35t= Of| ALEE = SLELICH [MEtA 0] 3R A|AHIS
& 12)|0| =517| Mol PostgreSQL H|O|E{t|0| A S OF0| 2i[0] M3HOf FL|CY.

Of2fl BXt= M 9.60| A 102 2 H|O[E{H| 0] & EIH>I"-“—I | d5h= 2ol cHet 2 QILICH Al
EEHYL2LIE HTES ASE o HH H

H|O|E{H| 0] A Oto] 22| 0f 5t Tt

ojo
mjo
4> }OP
ot
Ot
1
Rt
30]

o Ot SIX| t2 AR SX|E 4 UH|0|EE Edl 0| PostgreSQL HF Q| I{F|X| S %[ A
| AZ GO o|=FL|Ct

o M PostgreSQL F tl'I"*OI I{7|X| S MX|EL|Ct SLE15 SP32| 2L postgresqll0-
server 3! O| IN7|X|7} & E If7|X|E B & AX|SL|C},

o I§7|X| ©X| postgresql10-contrib I7|X|(pg_upgrade HH ZE o) E A X|SL|Ct.

* PostgreSQL HIO|E| YH(7|2XM2E /var/lib/pgsql/data)0| SEotX| ZQISHMA|L,
S7t0| £t 32 Z H|O[EH|O|ANM CHS SQL BHRZ 7|8 E¢ EHAL

(OrF @2 22 £ A3).

rul

VACUUM FULL

2. CtZ & StLHE AHE5H0] PostgreSQL MH E SEHetLIC.

root # /usr/sbin/rcpostgresql stop
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CC

4

rir

root # systemctl stop postgresql.service
(A3 0|E ARt M 2 AFE3St= SLE M| M2t CHE)
O|F C|O|E| C|A E2| O] §2 Hi&LIC.

root # mv /var/lib/pgsql/data /var/lib/pgsql/data.old

. M CIO|E{H|O| A QIAHAE jnitdbE AFESIH 52 = &7|2H617Lt PostgreSQLE

AMEUCHL MX[SHH Xts 2= X7|2HetL|C.
root # /usr/sbin/rcpostgresql start
root # /usr/sbin/rcpostgresql stop

CC
o

rir

root # systemctl start postgresql.service
root # systemctl stop postgresql.service

(Z2|0|= AE HEOE AH3t= SLE HHOf| 2t CHE)

O™ H{TO|M T+ Y S HETH HR, ST HE ML E MER 78 U= HESHYA L.
postgresql.auto.conf, postgresql.conf, pg hba.conf X pg ident.conf Lt 0| S
O|& & UAELICE o|2{st ol 0| {2 /var/1ib/pgsql/data.old/0 UM, M HH S
/var/lib/pgsql/datadi| AELICE.

M4, M 7127 S HEE S HOE = JACEE 0| 7 MUR SALSHA| @b= A0

S|
Z5LICt
oro|ag|o|M T2 NAE A2t postgres 2 A|ZFEHL|CY,

root # su - postgres

postgres > pg_upgrade \
--old-datadir "/var/lib/pgsql/data.old" \
--new-datadir "/var/lib/pgsql/data" \
--old-bindir "/usr/lib/postgresql96/bin/" \
--new-bindir "/usr/lib/postgresqll0/bin/"

CHZO0ll A A C|O[E{H| O A QIAEIA S A[ZFStLICE,

—

root # /usr/sbin/rcpostgresql start

CC
o

rir

root # systemctl start postgresql.service

(F320|= A|Zt HE O Z A SH= SLE MM 2t CHS)
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8. DiO| 2|0 ME|A=X| 2QIetL|CE HIAE Hl= ALE At2|of| w2t CH=H, O] HHA| S XtSete
2t =77t glELItt.
9. 0| PostgreSQL I 7| X|2} O] Ci|O|E] LI E2|S M ARLIC

root # zypper search -s postgresql96 | xargs zypper rm -u
root # rm -rf /var/lib/pgsql/data.old

CIO|E{H|0] A 20| E = =2|X =H|2F Z2 tHA| Y AFE0)| CHet XtMISt LI8 2 https://
www.postgresgl.org/docs/10/upgrading.html 2 0| A 4! PostgreSQL EME & XA L.

3.7 74 HMAAE B=

2 Z 2 YH|0|E Hof| 2™ Sl VM A AETL

=g
™ YH0|E = AILEO MM AT 4= GIELICE

= MK X
3.8 SMT Z22i0|HE HF™ =H
20| E5t2 = A|ARIO| SMT AMH{0f| 2210|HEZE SEE B2 LIS 2 A AIL.
DAEQ| clientSetup4SMT.sh AT E HFO| £[AMQIX| &HQIBtLICE O] HH™ SMTE
clientSetup4SMT.shi= SMT 12 E2I0|HEE #2|e 4 YUSLICE HI|HO = SMT A{H0f
ATEQ X E HE26H= AR AXM|EX| <SMT _HOSTNAME>/ repo/tools/clientSetup4SMT. shOf|Af

A 2| clientSetupdSMT.shs &2 4 USLICL

AAEIS SUSE Linux Enterprise Server?| 2|4 HHE O = 2|0 =6kX| ot Z EXt3.10]|
MHEI 2 SMT MHUAM A|AEIS S2 FASHAIR, 0|F 0 (I T2{|0|= T2 NAES CHA|
AIZSHYAI 2.

X} 3.1: SMT MHO|A] SUSE LINUX ENTERPRISE Z22l0|HE S2 FA
1. 22}0|HE A|AHEI0| 2018},
2. OIS HHAHl= 22to|HE S| sixl 2F MIA|of| 2t CHELICE

e SUSE Linux Enterprise 119! 22 CIS @3 AAEILICE

tux > sudo suse register -E

tux > sudo rm -f /etc/SUSEConnect

tux > sudo rm -rf /etc/zypp/credentials.d/*
tux > sudo rm -rf /etc/zypp/repos.d/*

tux > sudo rm -f /etc/zypp/services.d/*

tux > sudo rm -f /var/cache/SuseRegister/*
tux > sudo rm -f /etc/suseRegister*
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tux > sudo rm -f /var/cache/SuseRegister/lastzmdconfig.cache
tux > sudo rm -f /etc/zmd/deviceid
tux > sudo rm -f /etc/zmd/secret

e SUSE Linux Enterprise 129! 22 C}S 2 MEELICE

tux > sudo SUSEConnect --de-register

tux > sudo SUSEConnect --cleanup

tux > sudo rm -f /etc/SUSEConnect

tux > sudo rm -rf /etc/zypp/credentials.d/*
tux > sudo rm -rf /etc/zypp/repos.d/*

tux > sudo rm -f /etc/zypp/services.d/*

tux > sudo smt-list-registrations

5. SCI0|UES S AE 0|F0| 0| FEQ =H0f| o{To| LIFEH A Huw| Sof|M S2H0|AEQ)
gt IDE 7HMFZLICL (S20|AE| ID7} o2 7H LIZE & AELICE)
6. O] 22I0|AUE st SES AMFLIC
tux > sudo smt-delete-registration -g UNIQUE ID
7. 22I0|AHEN ID7} o 7 LIEE|= 22 1Rt DO thsl 22} 9|2] THA| & HhE st A2,
8. LtSS CHA| 2&lSHe OfX| 22t0|AETL S5 F| A EIRAE=X] 2l

tux > sudo smt-list-registrations

_
9 LCjla3 3

I EQ|0f BHO| HHBIA HX|= 20| ABLITE T2t YEI0|E 37| Hofl A 7H5 3t THE| M
242 ATENAIQ. C|A 3 272 50| 9| Me|3 02 S0 TE|N 37|S ZEets WO Jt8
248 5207) T I IO/E4S URISHUALR. 2 el o) 1o chet Aol 7 gl
2 QTAS S ME|MY TRIpAnt Metst 4T E9) ofof ufet LebELIC

1: YaSTO[M S2H0] S22 8HX| AtE 2t

o*HIOI E HXt & YaST7t A& 75t O/ LIA3 37t AARSt &X| 80| 6 R

SUECH 2 2R AEX0|AH 2115 EAISLICE 0| 22 YUHO|EE SHSIH AI2E 8=
I*E“OIEP— QLRI LM  ASLICLH d&S eS| 21 A= FRUTU(AH HAEES
ASI0]) FUE FA[SI D YH|O|EE T &= ASLICY.
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3.9.1 H|Btrfs It& A|ARO| M C[AZ Z2t 20

-

df HHS AIE510] 712 C|A 7t LIEEILICEL OIE S0 0 3.1. “df -h= LIZ 70N RE
IHE|ME /dev/sda3(/2 EFRHE)IL|Ct,

o™ 3.1: df -h2 LI

Filesystem Size Used Avail Use% Mounted on
/dev/sda3 746G 22G  53G 29% /
tmpfs 506M 0 506M 0% /dev/shm
/dev/sda5 116G 5.8G 111G 5% /home
/dev/sdal 44G 4G 406G 9% /data
(@) 1 [=)
3.9.2 Btrfs RE o} A|AHIO|N C|AT ZZH 20l
A HIO|E 7t S| = S7HEDH OFL| 2t Btrfs IHY A|ARIE HELH|O|E & QI3 372t €2 &
AH23HE 2 Btrfs THY A/ AR A dfe| Z30| R E = USLICH
EtM A2 7tseh 320 E2¢ot A 242 F R0 Btrfs Hr% ANARIEZ Z7H0| RESICt D 2 et

= UFLICE ol2{et ZR0il= HIEL HIO|E{ 0] 2EEl 2= S2H0] AFZEILICE Btrfs THY A|ARI0|AM
AMEE S AE 7ts S7hel 2l 2ol 2ot XhA ot I-HE‘9 M “Storage Administration

Guide”, 1% “Overview of file systems in Linux”, 1.2.2.38 “Checking for free space”&
HZESHA 2 XIM[SH LI 2 man 8 btrfs-filesystem X https://btrfs.wiki.kernel.org/index.php/
FAQ 7 2 EXSIMAIL.

A AB0|A BtrfsE RE T A|ARIO 2 ALESH= R A Jhstt 3210| SE8HX| 2lsf|of
LI 2X|2 2= DHE| MM ALE 7ts S2tS 2QIRLICE £[ofo] 22 Y 2|0|=0f M ARAE

|
AT RE oYU A|ABIOREO| C|A S Z7H0] R BIL|CH(/. snapshotO] 9l HR).

Ctee ABE HE AgALIC

. BtrfsE I=|I i 5 llfoe' A A—OAM AL 7f=3* IZI

=3}
(=] O -
ME 7hstt 20| SE5HK %f_ﬁ AU E f90f0=l O|F ARHSES AHS & = ASLICH

root # snapper list
root # snapper delete NUMBER

|II
ro

81X/ 3t 20| Wt S ES0| EIX| 942 4 UALICE 00| 12f|0]4 Hof CHE 2| AphAt
2 Z7i0t KR|ELICE,
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3.10 SLE 120{|A 152 AutoYaST T2} HHA

AutoYaST Z =21t Ot0|J2|0] M HeHof| CHa ot 2{H M “AutoYaST Guide”, 5 “Differences
between AutoYaST profiles in SLE 12 and 15”5 & Z8HAA| 2.

|'.J

3.11 SMT(#S 22| =3) MH g ag|ol=

SMTE &dt= MHol|l= S ¢ 8|0|= BX7t et 2[Z X E2] 22| =5 710 =0f| A =
“Repository Mirroring Tool Guide”, 3% “Migrate from SMT to RMT” & 52 & XM A2,

-

t

o Ct=

ERENEEE

l-OI-

312 ALCS B NS YAHOE 1Y

SUSE Linux Enterprise Server= /etc/zypp/zypp.confOi|Al ST ™S &
HE ™ HX|E X2 LCh MH|A o= fT[0|Eg F<L 0] 7| S0 CHet
|2 tsiof eLICE F 20| =7t d3 X o= ELIH OFE KA X[/ S ChA| gdete &= JUELICH
CtE WM™ X| 22 H[2M 35t ™ setc/zypp/zypp. confOll SHE E0| M2 FIISHUAIR. Bot=

CH2at Z&LCt.

—_

M3Els
x|l

X|#

#multiversion = provides:multiversion(kernel)
#multiversion.kernels = latest,running

2OI0|E 835 = 0| 7|5 S CHAl 2 8etolaid F4 7|2 S MAHoHA 2. S HE X
AtMlet L2 M “Hi 2= 10| =7, 23F “0f2f 72 HH AX|”, 23.1% “CHE HT X2 &4
I B2 S KRS L.

of| 25t

—_ -
S

0

tot

3.13 IBM ZOl|M &8[0|E=

IBM ZOj|Af SUSE Linux Enterprise &X|E ¢ 12{|0|=E5t2H parmfile 52 £3%! upgrade=1 7{'2
mt2to|E{ 7t 2R BtLICH 5.6F “parmfile - A|AHE AN XSS E BESHAIL.

3.14 IBM POWER: X AEH A|

SLES 12 for IBM POWERO{|A| C|AZ2{[0] ZtE2|XH= 7|2HO 2 2 X MHE A|ESHK| U S
THE| QELICH SLES 12 SP10|A = O] 20| HH O O|X| C|AS2|[0] 22| X7t X MHE
A|ZfStL|Ct,
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A20|= & 2H|E WX|Ste{H SUSE Linux Enterprise Server 8™ 2 X502 HASIX|
ototof grL|Ct ¥ 2f|o|= = C|AZ 20| Z2|Xt7F X M E A ZSHA| 8t2{H /etc/sysconfig/
displaymanagerO| Al DISPLAYMANAGER STARTS XSERVERS| AXE L2} ZH0| HASIMA|L,

DISPLAYMANAGER STARTS XSERVER="yes"
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4 ILZIol Hg0o|=

O] Zofl M= KoM 2. E|= YaSTE AHESH0] 7|& SUSE Linux Enterprise AX|E
A 2)|0|=E5t= WHES AFSLICL o|E S0 DVDOIA, HIEQITE 6l E= A|ARIO|
U= = CIAT0A YaST X Z2 S AZF 4 QUGLICE

AN

H4E 7

-
—

ANARS Y20 =517| Hofl HA 3% 21 712|0|= ZH|E HMAL.
AARS YO 0|=0tH A2 XIS iz X f=0| M REIELCh J2L #& oo
LIERLHH 2] CHAl 27020 =& EdSOf BhLICH TS H 20| =5 AlEE = JASLIL

* O|SAblE|o. CD,DVD i USBTHSE &l 22 0|CI0IS & 4 UBLICHL XHH3 82
4.2 4% 0|C]ofoll M §iT20|= AR AESHIAIR.

o HEQ3 2|AA, ZZ O/C|0{0|AM 2T OIS SiEot= HER I MX| RS MEHSHALE
PXEE Soff 2Elg £ UESLICH XHM|et LHE2 4. 3% “HIEY T 2 20| A 80| = A2 E
A XSHAA L.

4.2 SX[ OC/HoM HHO|= A[Z}

Otz EXtoi| M= DVDOIM REots WS AESHX| 2 USB LHEE ME FX|2| ISO 00| X|2t 242
CHE 2Z 4X| O|C[0{E ALY =& ASLICH A A OF7|EIX oF A| AR 7|1Z BIOS 2= UEFI &
F 0| A=X|of| w2t DT|ojet HE &E

>.

H%} 4.1: SUSE LINUX ENTERPRISE SERVER15 SP3E 45 ¥ 12[0|=

1. 28 0K S d=istn ZH[SLICHE “Hi 2 70| = HX),

mlo

2. SUSE Linux Enterprise Server 15 SP3 & &X| T2 DVDE st A|AH
SEISLICEH A2 2HHO| EAIE L2 28 ofHO| HA|ELICE

3. MEH AfSh: BX| Z2 0| H{ERZ 2271 OHLl DVDOIA o7 | X| 2t Z X2 EX|5H =& St2{H

HEl ZM media upgrade=12 F7}SHMAIL.
4. (2] o0l YIRO|ES MeHstol A|AHIS AR

5. 4.4% “SUSE Linux Enterprise ¢ 12|0[="0f| AHE CHE ¥ 20| E TENAE A& ELILCE
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43 HESZI AZ20|M G2 0[= Al
HIESIZ MK 22004 YT2I0|ES ARISIRIB ChS RTAES SS810F SLICH
HIES|3 dx| f20M HOzjo|=8 A2 7AHE

NDERERETES
A 3 10| =, 16% “UIE ST K| 212 430 2t MHE HES D Hx| 20

2 ELC

HIE$|3 A& S HIEYT Mu|A
HX| MeHe tiy AlA- ZE0|M HIERS HZO| ZF FS0|ofoF &L|Ch 2t HERS

MH| A= LS Z2ELIL
o T2l U MH|A
* DHCP(PXEE 8¢ RO 2R, IP= 8F 3 #3522 88g = U3)

e OpenSLP(MEH AtEH

2elojcjof
HE| 758t SUSE Linux Enterprise DVD, I1SO O|0|X| E£= At S 3h= PXE M. PXESE E6t
EEI0] CHot XEM|TH L2 & «Hi I 710 =7 178 “HIER 3 28 otF &=H|”, 17.4F “PXE RS
et A A|AR Z=H]” S 52 HESHIAIR. 21 H AH{0f|A] 2 02i[0| = A|ZHof| CHEE XEA| S
L2 M “Hii 710| =7 117 “ A MX|” S22 HESHIAIL.

4.3.1 HERIEX| =S Soll +32= ¥120|= - DVDOA £E

O ZXtof M= DVDOIAM REI5H= A S oS S0 2Fo5HX|2H USB tHET XMZ ZX|2] 1SO o|0|X|=t
Z2 OUE 22 48X 0L E A8l = LIt 2 LS MES D O|C|00|M A|A-S AlESH=
HIH2 A| AR OFF|EIX 2F A|ARIOIA 7| & BIOS EE= UEFIE AFESH=X| o £0f 2} CHELICE.
KEMISE LH82 ofal @3 E HZESHIARL.

1. SUSE Linux Enterprise Server 15 SP3 S¢t MX| T2 DVDE M st A|ARIS
SEISILICEH A2 2HHO| EAIE CH2 28 ofHO| EA|ELICE

2. MBY HEHI X 32 RYS MESLICHFTP, HTTP, NFS, SMB = SLP). €O =
Fa 7|15 52| MESX|gt A A0 7|Z BIOS CHAl UEFIZF X3tEl 22 2E mi2to|HE
TSSO Z ZFSHOF HLICE REMISH LHE 2 A “dij 2 7j0| =7, 72 “S 2l mh2to|Ef” 5! M “dfj 12

oL T
710|=7, 8% “AX| tHA]” S=S HESHHAI2.

3. 4.4% “SUSE Linux Enterprise ¢ 12|0[=70f| AHE CHE 20| E TENAE AISELILCE
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1. DHCP M2 8H THot0] PXES S8 SEI0| L3 T4 HEHE HBLICE X3
LR & <ujz 70| =7 178 “L|E9|3 B 87 ZH)

AZTSHMA 2.
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2. PXEE St 20| 2R3t 28 0|0|X|E MEHSI=E TFTP M E A etL|Ct. 0/o] Chai SUSE
Linux Enterprise Server 15 SP3 AX| T2 DVDE AFEStAHLE & “HiI Jt0|=” 177
“UESZ 28 &tF FH|”, 17.2% “TFTP MH AH"9| X|H S MEHA|L.

3. CHAF AJAEIOIA PXE £E % Wake-on-LANS ZH|BL|CE

4. THA A ARI0| REIS AIZFSE T VNCE AFR3H0] O] A|ARI0]A A% Fol M| REl0| 2oz
HZAGLICE XMt LHE2 M “Hi I 710 =" 11% “@lH AX]”, 11.3F “VNCE S% HX|
EL|E-|E|”E ”IOHdMS)-.

5. 4.4Z “SUSE Linux Enterprise @712 0| =70l 2HEI = HI2|0|= T2 M A S ASKELICE

4.4 SUSE Linux Enterprise & 12{0|=

AAHS ¢ a2|o|=st7] Foll B 32 ¢ 12(0|= Z6|S ¢of U2, XS Ofo| 230 S
AR CHS TS 2HBHIAIR

@ Xt: SUSE Customer Center 3 QIE{ull HA
P 3|0|=38t2{= A|AEIO| SUSE Customer Center0ll SE&|0] Y= B0 =Lt
HAH S0l QAE{Llol| A Y= HRISH A2,

X . ey N AL o
() ol 22 Mot Hlo|E{7} 2HE £+ U
Of Al 2120 MEfR=X| 2elgfLict 22 24| MEjet 220 = H|Oo|H

X[ A2FO0] AFFELICE
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7. CI3 Ot X0 M= =70 A X oM E A=

2. A|ZE2tHO|AM 0] B 7| EEE MEHSHL|CE OS2 =8 A& ELICE
IIE|Mof| o]O] AX|El SUSE Linux Enterprise A|AEIO| QI=X| &olgtL|Ct,

3. ¥20|=Z 2ot M= shHOoM Y2fo| =g DHE|M S MBSt Ch= S SRt

— —

4. YaST M=ol DiE| M S BIRSt D HO2f|o| =8t MZFe| AE3 Al2kS EAIRLIC Al&ste{H
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7|2 22 2| EXEC|E &Y P%* T °'*|-|Ef
AMEXLXIE 2| ZXE2|7t A= R0ll= Th22| F 7HK| Sof| MEfe = JASLICt

o ZEX|EE| YEHE MAHE L2 FXIELICE O] 2| EX[E2|0M HX|E 2T EL0{=
Y0|= S0l MAHELICEH M 22| AeF AX|SHs 2| ZX| 22| 0| gl= R 0| S
AMEHAI2.

o M 2| ALt HR|St= FR0= 2| ZX|E2| S YH0|E L|C}.
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E=2 2IotH 2| EX|E2| S EYStRfLITt.
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6. CI2 thA|l= € O2||0| E3 A|AEIS SUSE Customer Center0| SEH=X| O £0| 2}

a. A|AEIS SUSE Customer Centerdll SEoHX| 2 AL YaST= EX AX| O/C|o{Ql
SLE-15-SP3-Full-ARCH-GM-medial.iso O|O|X| & AESt= A2 RSt T HAXE

HEA[RfLCE

o ojefof7t gl= ER0l= Al2EE S5 glol ¢a0[=g 5 gl LTt
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Y22)|0| =5t = SMT 22t0|UE A|A-S Y0 =5HX| 2ot FL ZAt3.1.
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Hzstof LSO

Y22)|0| = EAHE CHA| AZSHY AL,

10. 2 0|E ZENAVI MSHOZ
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2E 0= 4412 00| = HH o] 2Fat 20
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44.1 gol= = A
© “S2 I7|X|7} QUEXI SOIBLICE YI200|S At F | X|2| 0| S0| B E|HLE 7| X| 7}
R7A, e, BEE 4 ASLICL 3 23 SH H7|X7} NG o S 7IxI7t L 4
UBLICL SY 7 |X|= IS0 R 5K SLICL TS BYOR S 17X 222 2 4
&Lt

tux > zypper packages --orphaned --unneeded

o] =

E0il M of

X Z ot Ii7| X2t MAHH = ot o Ii7 | X| S TEFe 4= QASLIC

o x rpmnew S *. rpmsave It S 2151 ol A S| ZIHIES HESHH Hetet HE Al S
5 A

b

ISt
=1

>~ H Ho
rHIu9,+u°J|1°
n m

H I°

A

M

etc

L|ch o

L o
7O:|_l_,

Ct.

F Al

-

e

20| =0f o o FO{M 7|7} obl 7] 714 mbof chist B E
7| X| = of2{¢t oY /e & SHLHE &LICE *. rpmnewli= MZ2 7|2 70|
o

T2 ndes Ot 2 SX|SHK|TE * rpmsave= M 7|2 Tt Z WK &l =2 M9
L

SO *. rpmnew X *. rpmsave IIU S AMS HE = QIOMH JI& SR OIY2 /

|E2|0fl M=o ASLICH TS HHS AFESHH o Thd = LI efL(Ct.

tux > find /etc -print | egrep "rpmnew$|rpmsaves$"

4.5 AutoYaSTE AFE5I0 &18|0|E

A o|E ZZMAE

SO = Ml 4= USLICH XpMITH LHE 2 M “AutoYaST Guide”, 4%

“Configuration and installation options”, 4.10& “Upgrade”S& & X5t A2,
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4.6 SUSE ManagerE A2t 20| =

SUSE Manager= SUSE Linux Enterprise 22I0|HE & ¥H|0|E, IiX| 2! Hot X2 H335}7|
2ot Mt SR MQULICE o] £FM0l= 22| &Y =7 MELQ 2l 7[8H AFEXE B | 0| AT} EHH|
M3 & L|Ct. SUSE Managerdi| CHet XEM[SE LIE 2 https://www.suse.com/products/suse-
manager/ 78 XA,

SUSE ManagerE ArE5t0] A|AR HO0|EE s & USLICE S&E AutoYaST 7|2
A5t Bt 7He| F HTMO|AM CHe HE Q2 HOg[0|EE &~ JASLICE

SUSE ManagerZt A|ARIS 2t2[5t= ZR0ll= SUSE Manager B A2 M1t 240
ACIo|EgtLICt, 220|H E 00| 28|0| M BXt= https://documentation.suse.com/suma/ 2 M| A
gholst £~ Q= SUSE Manager 2 02|0| = 70| =0l MHE|0] A SLICE,

47 295 SE M 0|

O

AHIA T 20| ES 238 Ths S AH{2] THS HFsI0] M 2 ZXIE2/0f et AN AS
RIZSHOF BHLICE, Y I0|S 2 MATH SEE|7L S TE ZL(HMY i ApA0A Z2ist0d)

S MOl HiTk AIAR AEet UK[SHR] 4ALITH 0|2 Q16 YBIOIEE 2| EX|E2|of HN|AZ 4
7Lt Z2to|Eo) M BRE 2EXE2I7t ALSE 4 ABLIC

AU E SOl EMO| 0|R0{X|= 3R RE ZZMA Z SHIE 2[EX|E2|0f CHet MM AT}
HYEEE S5 Mol ZE0| HEELICE CHE B Z A|A-S S7R/LE S5 AH2t

HFELIAO| M0 2F 7t & ot 32 S2H0[AENM =522 EMS EC|AHYLILL =5 =

E2|79| o= YIEST 2RI Qleh Mol AHAS £ gl HPIHE 4 YALICH BUS
Aol CHS S MHBILIC

tux > sudo snapper rollback

-

25t ME[AS M2 2T 20= A[A- 0 SHHE 2[ZX[E2[7t SFE[R=A] S
efelot= 20| E&LIL

o ot
il
gjo

X1l
e

tux > sudo zypper ref -s

0| 7|52 rollback-helper 7| X|0f] Y &LIC.

Y O|=E ’é‘ﬁHﬁﬁl Hoj| A|ARIES SEOHK| 42 Z R YaSTOHM K| E S5 EES AHE5HH
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2ot AE0|E U #1473 784

SUSE Customer Centero0f| 24| A

. YaSTE A|&lstn AZEQ0], HE S5 2 MEsIo 5= thst 4XHE gLCt.

. AFEXILE ZZ]0| 7tY S #E|SHe O] AF8SH= SUSE Al- T HAE HAHY FAE
UASIAA| 2. O}l SUSE A& 0| @ICHH SUSE Customer Center & H|O|X|(https://
scc.suse.com/ )2 0| S8HH A HE HMSHMAIL.

SUSE Linux Enterprise Server?t & &2 S& FEE A2,

. HIEEQISO|M L O| M2l 2H SE MHE MBY £+ JCH ZEU AN 2H S5 AMHE MEY
= USLICH
SES MESIHHH LIS 2 =2 AIS-LICH
HNIHMOE SETH 2 YaSTo = A AR At S = = &, F71 7|5 Y 2 E0| LIZEL|C
O|E MENSIT MX|SH2{™ M “Hii 7}0|=” 22% “IE 2% Gl EtAL F71 7|5 ®E M%7, 22.1H
“2etel MEolM 25 U ST MX|"E AL TIMSSLICE
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SLE 122 E YaST WagonO| YaST 00| 12{|0|M(GUI)2t Zypper OFO| 20| M (HH )2 =
CHA=| RASLICE O] = Ct3 ot 22 &HAOo| JELIC

EL— o

o X M| RPME YUH|0| ES W7HX| A|ARO0| ehed HOol 2 HEHE 7Al

o o - O

o X HI RPME AH|0|ESH WK = %A T1s.

o QF U A ZCHoHH 27
o AAH ETE S0} “BU S £ 4 0| WHO|LE 20| HRGHK| %S
« BE By 2ER|ER| N

Z9|: & |20 X[HE[X] g= 22t¢l oto| (0]

2221 0t0| Z12{|0] 2 AfH| A = 7+ OHO| T12{|0] MHoi| 2k X| 2 EL|Ct. 22tel oto|a2f|o[d 2

Mz2 F 222|220 Y3 0|=0ofl= XAEX] 2&LICE XEAISH LHE2 1% & eoj= Z= 8

eSS FSIN=)

FEEAR A
0 S

ATt @Igtel A8 0|

20| =0fl= E2tRl 0H0[ 20| M S AFESHA AL, REM[eE LIE2

3 =
£ XA,

@ =2 SUSE Manager 22to|91E ¢aao|=
20| =g A|[ARIO| SUSE Manager 220|HEQI Z < YaST 22t21 0t0|12{|0| ¥ EE=
zypper migrationQ = Y2|0|EY 4= §IELICH CHAl 2201 E Ofo[T2{|o| M "X}IE
AM2%L|CE, O] SUSE Manager & 13|0| = 710| = (https://documentation.suse.com/
suma/) 20| dHE|H JELIC
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5.2 AH|A = ofo|J2o|M YIZE

AH|A oH 0t0| 12{|0| M2 YaST, zypper, === AutoYaSTZ Aaigh 4~ &L},

AMH|A = Ot0| TJ2|0| M A|ZFSt2{™ HX| SUSE Customer CenterLt 2Z RMT AHO| A|AHIS
SEH{0F EL|Ct. SUSE ManagerE M & JUELICE

2Ol 2HAI Q10| MH|A T4 00| J2|0| M2 L2 EtAl= A ElLICE

=

SEEl Al2=0|M ZHset Oto| 20| M the S HELIT.
2. SfLtQ| OFO|12{|0| M T &hS MERL|CY,
3. M E|ZX|EE|E 5t EdstefLCt.

4. Oto|azo| S dgtLCt.

Oro]22{|0]d ch 2 28X 8l SE HMF0ll w2t CHELICEH A SPE OFEl A8 E &= Bl= &HE S
HX|gt 22 0t0|22{|0] M T O] MBS =X 42 == UASLICE
SAE0M AHE Zhset 00| 22|0| M thd S22 o4 SUSE 12 MIEjof| M HMEH, AX|E XS

oL = shxkof| 2t SR,

X
5.3 A{H|A = Ojo|13j|0|M x| A
AH|A = 00| 12{|0| M2 Or0] 22{|0| M Z2HA F £ THAI0 M2 F| g 4= ASLIC
1. I{7[X| 40| =5 A|ZS7| Mol|= MH|A, 2|ZX[EE2| S AAR- HZO| 2| ASHEILICE /etc/
zypp/repos.d/*E S70H0] 0| LEHZ SOHZL|CE.

2. I{7|X| 30| = A%} 20fl= AT AMAES AFESI0] O] MEHZ SO0H o= JASLICE
(M “Administration Guide”, 7& “System recovery and snapshot management with
Snapper” &=X).

3. O10|2j|o| M CHAZS MEHSHH SUSE 2 MIEO| M 2|EX|E2| L0 & HATL|CL O] AEHE
£Z O £|E2|2{™ SUSEConnect - -rollbackS AFESHAMA| 2.

5.4 2chel 0po|g|o]d =+1(YaST)E S¢t & 120|=

YaSTE AHE5t0] AH|A M O10| 22[0| 8 S st 2212l 00|20 =75 AFESHY AL,
7|2HOE YaSTE EtAt 2| EXE2|0f| M TH7|XIE HXISHK| g5 LICE EFAL EIEXIEEION'I i 7| X7t
HX|El 2 YaSTE= Wi7|X|7 SUSEOIM 7t 2= S et 17| X| = HHYX| S5 Y[Rt
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Q #m: 4% 27207
AHIA 3 00| 120 M2 433 1 YaSTE= 2 A 147|X|S MA/SLICE w2ty S35
AEXFHO| £| A MX|2| B2 AAHIS MX| 37|17t #YS| S = JASLICE

0| 7|2 S&t2 HES D Lot If7|X|Tt 5{ESI2H™ /etc/zypp/zypp. confOilA]

solver.onlyRequires M2 ZH™etLICt

solver.onlyRequires = true

FIMOZ, setc/zypp/zypper. conf IS MG installRecommends M2
HABILICE,

installRecommends=false

J2{H 2= 17| X 2o SZ0| HAELICHO: THX| = MZ2 IH7 | X2 8X]). tH ==
CHet Zyppere| S22 HESHEH HH SO0 - -no-recommends It2H0|EHE F7FfLICE

AMH|A o Of0| 22f|0| M S AlESHe{HE LSS s A2,

1. &= SL5E =2 LX5H7| 2o S5 MHOM AHEE[X| §h= &S 25 HIE gttt
&S 7|AHK| Rt 2R LB YaSTE AF8EIX| @b & 2| XX E2|E EXIsHY
Hl g g ot efL| ot

2. UHO|EY A|ARIO|M Al ZQI GNOME MM0j| 21010t ZR EIAE Z& = MSHRL|Ct
GNOME M|M0f| A HE|0|EE AASHK| 8= 0| S5LICH HE A|AH0A 23l0t 0=

-
=
0| LHEO| MEE|X| AELICHGNOMED BHH VNC MM E Al 1 22 H|<l).
3. YaST 222! UO|0|EE Al A|AHS 2Tt 2[4 I{7|X| HH[0|EE T&LICE

4. yast2-migration myjx o B4 S22 MA|SLICHYaST OlA AZES0] >, AZE 0]
zt2| of2H).

5. YaSTE MA|IZELICE 2| ™ M2 X[t Z=0[ 22| MEof] EAIE[X] gf5 LIt

e}, 0] RES A|AH i AT EY0|2 ERE), 7H5%t 0fo| 20| H Ch4t 9l Roko|
EAIELICH AIAHOA OFO| 20|18 CHAIS S O[A AR S 4 Rl 2L SE0|A SHLIE
Mest|ct,

7. S50 A 0t0|Z12{|0| M thad S StLf MBSt Ch=3 MEISHo A% TIARLICt.

8. Oro[22f|o] ¥ =717t Y| E 2| X[ E2|E ME

6. YaSTOl|lA 222! 0ro|Jai|o|ME MEfSL|CH R 20| =& SUSE Linux Enterprise Server0|
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9. 22f2l Oro|12)|0|M =317t DVD EE= 22 MHO|M A 2| EX|ER|E s A oY
2| ZX|E2|E H|ZM3lst= 0| EELICH A 2|EZX|E2|= 0| SPHIAM 2 AL|Ct SUSE
Customer Center 2= RMTS| 0| H 2|EX|E2|= XS =2 M HEILICE

10. 29k 20I5tm [C+2]2 S2] 00| 12|0| M2 AL BILICE 2H|0| S A%S S2] SolgfLict,

[y
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=
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-
=
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=
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5.5 Zypperz €18|0|=

ZypperE AHE3t0 AH|A o Oto| J2f|o| Mg &t H Ii7|X| zypper-migration-pluginOf| A
HHZE T zypper migration= ApgstL|ct-

. =
Q #m:4x 37| 017
MH|A T OLO| J8[0|ME A I YaST= 2 E HE 7| X|E HXILC w2t £9
AHEXH O 2| A AKX|| B A|AHIS HX| F7|7t 43| Bt = JELICL

0] 7|2 S22 HAESI D LRt 7| X|Tt {282 /etc/zypp/zypp. confH| A

solver.onlyRequires NS X EtL|Ct

solver.onlyRequires = true

FIMNMOZ, setc/zypp/zypper.conf IS WA installRecommends M2
HAgL| T

installRecommends=false

J2{H 2E 7K 2| S| HAELICHO: K| EE= MZ2 17| X|2] 2X]). T S =0
CHet Zypperel SZHS HESHAH HHEO - -no- recommends It2t0|E{S F7HefL|CE

AH|A o 0f0| 22{|0| M S AlESte{H LSS s A2,

1. AUCO|EY AAHIOM HH 52 GNOME M0l 21015t AR HIAE FLZ TMetetL|Ch
GNOME M|M0f| A HE|0|ES AASHX| gi= 0| S5LICH HE A|AH-0A 23l0 0=

| L§E0| HEE|X| %SLICHGNOMEZ & VNC MM E A3l 21 22 H[2).
2. SUSE Linux Enterprise A|[ABIS OHE] SE5IX| AUCHH X7 SSELICL

tux > sudo SUSEConnect --regcode YOUR REGISTRATION CODE

3. C+32t Z0o| ojo|ag|o|ME A|=tetLCt.
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tux > sudo zypper migration
Oro| 22f|0] 8 = M|A0f CHet R ZEX] £ Al

o AAEIO|M O0|a2|0| M LS = 01 MEY += U= B FF0M SPE oLt MEE
= ASLILE O = oLt o] 2| SPE AU F = A1t Z5LILE 7|2 MZ(SLES, SLED)|
Chet 22+l 0ro|22|0[ 82 £ M 2| SP AtO|0f| M2t 7Hs BHLCt.

e 7|2HQZE Zypper:= zypper dupz metg|= - -no-allow-vendor-change M2
AL LT EFAL 2| ZX[E2[0f| A I{7| X7} EX|El B2 0] &2 17| X|7t SUSEOAM
7tM2= st 7| X2 HH| X| gf =& EX[eL|Ct.

e ZypperZt DVD = 22 MHOA A 2|EZX|ER|E &= AR ol 2| EX|ERIE
H| &M $}8H= 740 Z&L|C} 0| SUSE Customer Center 5= RMT 2| ZX|E2|=
5O 2 HM|HEL|CY,

4. BE HZF A E9|, WA WFIXIE A E.LIEP yS Y AISRILICE
(gazol=g Fetet I |X] o= A= w2t OHE 5= /US).

266 packages to upgrade, 54 to downgrade, 17 new, 8 to reinstall, 5 to remove, 1 to change
arch.

Overall download size: 285.1 MiB. Already cached: @ B After the operation, additional
139.8 MiB will be used.

Continue? [y/n/? shows all options] (y):

MO ATESIE{™ shift — Page + C= shift — Page + 7|5 AFETIL|LCE,

5. 0to[2|0]40] ELHH A[ARS THAIZFRILICE

5.6 gt Zypperz ¥12[0|=

U EE= S5 MHO| AN AT =~ IO A|ARIS SESHK| 28 22, YaST 0t0| 12|08 E=
zypper pjo|agjojx= AHESH0] M MH|A THO 2 00| 8o Met &= GI&L|Ct O]2{ot R0 = it
Zypper 3! H 7tX| £ S Solf M| MH|A WO Z Ofo|az|o|de = J}SLICE

—

= . = o =

O z5: 591 w2 A=)
M MH|A O = 0| 0] OrO0|12[0|M A 2= QUEUl iE= S & AH0]| HM| AT 4= gl= SEEX
U2 A AR X[ASLICE O E S0, S8 22 k= HIER/ A L] A|AR0] 0]0] s

= USLICE SETH AA-O] = ER YaST = Zypper OHO| 1|0 M S ALY A 2.
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s2: 2X H=

o| ofo| 20| 8 | A, A7 00| 120] M2t AIAO| HNIAT 4 = 2Kl AY
AHIA TS 9I3t AK| AAS HIZOHOF BILICE Ol OIS SO0f RMT At tE= SLP AHS
Mot +3E 4 ABLIC

LESH O 2o M= Al AR0] EX| 2 HMF HES ¢leh 2|4 GO0 E 2| ZX|=2|of KA 4

o,
A0C{OF BFLILY,

Oto| Jaflo] et A ARIOM M3 F2l 2T MM0 22215 ZAR0i= 8 MlMoilM
E0I2et T HIAE ZEE ML CE J21T bAoA HOI0|EE M3SHK| gte 20|
Z5LICH AF A 20N 23010t 0= 0] LIE0| HEE|X| §5&LICHX2E 2HH VNC
MHES Hd 32 F2 H2)

. O™ SUSE Linux Enterprise 2| ZX|E2|2 At3I0] I 7| X| 22| =7 E UH|0|EEILCt,

tux > sudo zypper patch --updatestack-only

S Bl ZX|E2| 7t HYEX] g2 W7 |X|(SE W7 |X)el S22 7HMSLICt Ol2{st 7| X|=
oto| J2y|o] ME[X| ¢ Oto| a2q|o]M o] o| S0 2T X gfSLICHOIF7: AFESt= THE
I7|XI7F O Ol & =8| X| b= SACZ HEE = /UAZ). FFS 718 L3 1t 20|

AT,

tux > sudo zypper packages --orphaned

SES dEY = 0 0| EROHX| &2 5 S8 IIXIE MAYLICH P2 2= S8 W7 |XIE
|ZRfLICE Ol = LIS 0l Hlwat7| ffdH 2efLIct.
CtES Aot AT A|ARI0| S5l 2= 2| ZX B2 F53 7HMSLIC

tux > sudo zypper repos -u
HE HM HS I} 15-5p37t E| =5 2 EIEIIEEI URLS YOIO|ESHHAIR. HE S
2| ZX|E2|°] URLO| C+Z .’z*%
http://rmt.example.com/repo/SUSE/Products/SLE-15-SP2-Product-SLES/x86 64/product/
Of2fet 20| HAESHIA|L.
http://rmt.example.com/repo/SUSE/Products/SLE-15-SP3-Product-SLES/x86 64/product/
2dotE 2= 2| XX E2[0]| M O] S adHof BFLICE oAXY H|2deotel 2| EX|EE|0M

| ZtH S Y = ASLICE T2 IS0 A|ARS Sdotet o A|ARO| BRE K| AAE
A= 20| EX[ELICE
2| X X|E2| URLS HESH| ?ldll MBS &= 582 Ci3at Z5LIC

o
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> 2LES0f B[ZX|E2| AME. 2| EXER[E MESt HE S 22510
LRt HES SAYLICE BE 2| ZX|EE[0f|M 0| F A etL(Ct.

b. Zypper At. CtZ2t 20| HA5I0f 0| 2| X X|E2|E FIAHELICE
tux > sudo zypper removerepo OLD REPO ID

O O, Ch3 2t 20| 2ot s E| = M 2| 2X|E2| S 7Lt

K

tux > sudo zypper addrepo -f URL NAME-15-SP3

C. /etc/zypp/repos.dOf| A B[ EX[EE] 4 ItE S TSI, Z 2| XX E2|= 1719 4
I 2 FA|ELICH ZF T M baseurl TH2tO|E] 2fS HASHOF ©HLICE.

. zypper repos -uS WSO HE A S 2olot = LSS HASI] 2| XX E2|S

AH|o| EEL|CE,
tux > sudo zypper refresh -f -s

2| ZX|E2] YO0 EJt Hulish= B2, URLE B2 YU=ISIX| A=X| ChA| ZelgtL|ct E2HIE
+HY 5 gl= R0 duet 2| XX E2[E HIgdststs A0 ESLILE
—

HE 2 EXE2| 7L SHIEA F G E FR0
tux > sudo zypper refresh -f -s
ChAl st BE 2[ZX[E2[7t 2[4 SEfIt E[ =5 gLICt.
Oro[22|0[dS AlZSHY| Hof| 4 HIAE HHS Sh= A0 ZSLIL.

tux > sudo zypper dup -D --no-allow-vendor-change --no-recommends

D IIZHOE S AIASIS A2 HZSHR| 81 0p0| 1204 S AIB20| Mot Bo| HA S
SUSHLICH, SH 7 LASHEH £33t S Al FIBBLICH AlF AHO| HBohe B

tux > sudo zypper dup --no-allow-vendor-change --no-recommends

- o-allow-vendor-change% AlSHSHH EFAF RPMO| 7|2 A|AEIS| RPME HO{MX| Y=X|
SFOIBILICE, - -no-recommends M2 X7| AX| & MEH FAE IHF|X[7F CHA| I X| Q=S

2|0] 0] =11 A|ARIO| M Mb|A W HTO = HEIEIH ST Ii7|X| 2l S CHA|

ﬂJ

|1°¢ [
-

a

tux > sudo zypper packages --orphaned
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Ufol_'ﬂﬂol**g*l”ﬁﬂ M 2ot 220t M| SES H|w LT M 7| X7t S 20| BA==
S M MH|A HO|CHE REE 0|S7| 2 4= JAELICE O AX|of 3liF 2=0| gl=
S I 7| X7t YOO EE|X| gF&LCt.
https //scc.suse.com/packages 20N IN7|X| 7t &8t RES
addrepo L= YaST AT E Q|| 2| ZX|EE| EE2 AHESIH &+
A o| 0] s Fst= =2 I |X|E I3'||0|E°“—||1f

tux > sudo zypper install --no-recommends LIST OF PACKAGES

8. Al AH|A IO = Ofo| Jaio| Mg A LICH

— =

5.7 Ab|A T Zu

MH|A o] ZtEotX| &2 ZL SUSE Linux EnterpriseOf| A& AH|A I Or0| T32{|0[ M 0| A|ZtE| 7|
O[T AEHZ A|ARS EI%EE' = ASLICE O|Z 2o M= A-iMS BHSt0t Btrfs RE THE|H(SLES
12 O|= 5 E 7|23} 0| HRPL|C} XtMIS LHE2 2 “Administration Guide”, T2 “System recovery

and snapshot management with Snapper”E HZsIMAI2.

1. BE AW AWA 22 JPYELIC

=4S =St M| A T EIfOI_'-“-IOI“OI AlZE|7] ZFEf| ddE AME HSLIT
2 Eoi| siFots 20| ZYE(O U0 AHM2 AEXHOH BUM zq2 EAIZ|0]
UASLICE # Bo| AL HS 9 U} EO ‘é*ﬂf% 7| =3t SLIC.

2. NARIS HEYRLICE 2R HFOM &7 HE ﬁ'é.“}foilﬁ FE 24 A2t =5t o™

CHAOM 7|25l & IRt HS O ARHAKS
ECEIL|CH SLES 15 SP3E A|ZHst= g2

3. AAEIO| A|AR IHE|MO] 17| HEL 2 HAE 0| HEfZ R ELICE rootZ 2215t
SHIE A”MS MR ARLICH 2E 7SOl MH2 2 Sot=X| = 2elgL|ct R E
o AAEE §7| HECE HMEIERE 7|50 HMeto| UAS + ASLIH
M7t EotAHL 2R E AMES RES AR MRS LHE AMS MBS RE LI
Ojmintx|= S M 2 HEL[X] UG LICH AHAH0| SHIZW MU 2 XS5t= FR LS
IS LA X2 HEHLIC

tux > sudo snapper rollback

of

ot

HEEIBILICH SE SH0A 7|2 28§22 Metelol 278 AAMOR R |C,
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4. 2| EX|E2] 0| MU= MEFE A=K etlgL|ct Eot 2
SHQIRfLICE StLtete R E 2 LIS A2 S YH0|ER
71X 2| ZX|E2|E AFE5H0] HHO|EE &+ ASLIL.

O XHE AIZSH7| Tof| QB Llof HH[A S = UAEX] 2SI AL,

S HZo| SHt2 SRR
4 GIALE AlARI0| HRE

a. Ct3S At MH|A 3 2[EX|EE[E M2 nELC
tux > sudo zypper ref -fs

b. Ct2S At &M 2| ZXE2| S =S 7IHSLICL
tux > sudo zypper lr

0| HHS =S XM EISHA|R. HH0|EE QI8 £7IEl MH| AL} 2| XX EE|7}

LI E|X| ototof SHLIC} 0|2 S0{ SLES 15 SP30{|A SLES15 GAR EtlisH= 2R SEL
SLES15-SP3 2| L X|E2|7} Ot sLES15 2| EX|E2|S Zetslof BfL|Ct,

EZE 2|IX|E2|7t LIEE= 2R 0|2 XSt TRt AR A2 FQ XHE £

MH[A o M0 AX|SH= MO = HERO{OF RFL|Ct X[ [= Oto| 2o M ZZof CHst
2|EX|ER| S8R 23% “IE T4 2 2t0|ZU0| 278 RSN L. (ARl Hed
2 AZ00 RolstHAR. E|EX|ER|= AHS 22 YOO EEX|2t, 2olstn HRtt ™S

ot= 0| E5LIC)

c. OHIX[2e = CHES At dX[et 2= ME2 S5 SEiE =l

tot

tux > sudo SUSEConnect --status

M

2E R|E0| c2g O HNE0{0F FLICH IX| YOH
=73t

tS

o

Mol S22

tux > sudo SUSEConnect --rollback

OfH| A|ARS M| I O] 22{|0]F0] A[ZE[7] 270l A El SEi 2 E[ SRS LIC
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openSUSE= SUSE Linux Enterprise Server=LCt O B2 I{7|X| £ M3 ELICH 7t
I§7|X| = CHE-2 SUSE Package HubE &3l Ml& %11 Oto| 20| M E L|Ct. SUSE Package
HubE Sl MSEX| 8= 37} 17| X|:= 00| 12[0] M = YOI|0|EE O 0| & =45t
ACOZ 0|= AN oF LTt

A AR 2F0)| et 2 Ii7|X|& SUSE Linux Enterprise Server 3 SUSE Package
Hub 2|ZX|E2|0f| M ®|S5H=X| ZlstA A|2. SUSE Package HubOll CHSt XtA|3H LHE 2 4
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Hx} 5.1: OPENSUSE LEAPE SUSE LINUX ENTERPRISE SERVERE 2 12]|0|=
openSUSE Leapd|A] SUSE Linux Enterprise Server2 0t0|12{|0|M5l2{™ C}S THAE

HASHYA 2.
1. TTYE MSFSILICH ctrl - Alt - F1 2 $E2) O3 [} root 2 2QIBILICE

2. Ot
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I} 20| yast2-registration W rollback-helper I{7|X|E A X|BL|C}.

root # zypper in yast2-registration rollback-helper

3. C}

glo

I} ZH0] rollback-helper AMH|AZ &-M3}stL|C,

root # systemctl enable rollback

39 openSUSE Leap0|Af SUSE Linux Enterprise Server® --- | SLES 15 SP3


https://documentation.suse.com/suma/

4, Ct21t 20| A|AEIS SUSE Customer Centerdi| SE&tL|C},
root # yast2 registration

5. CtS1F 20| Oj0| 12| 0| M S Bt LICY,

ulo

root # yast2 migration
7| X|7} SO B YaSTE Metst & QT2 80l 222 EABLCE
6. =& mi7|XIE MAHeLCt:

root # zypper rm $(zypper --no-refresh packages --orphaned | gawk '{print $5}' | tail -n
+5)

7. AARS THRELRLIC

root # reboot
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tux > rpm -q --changelog name-of-installed-package
tux > rpm -qp --changelog packagefile.rpm
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A GNU licenses

This appendix contains the GNU Free
Documentation License version 1.2.

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth
Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and distribute
verbatim copies of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional
and useful document "free" in the sense of freedom: to assure everyone the
effective freedom to copy and redistribute it, with or without modifying it, either
commercially or non-commercially. Secondarily, this License preserves for the
author and publisher a way to get credit for their work, while not being considered
responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the GNU
General Public License, which is a copyleft license designed for free software.

We have designed this License to use it for manuals for free software, because free
software needs free documentation: a free program should come with manuals
providing the same freedoms that the software does. But this License is not limited
to software manuals; it can be used for any textual work, regardless of subject
matter or whether it is published as a printed book. We recommend this License
principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a
notice placed by the copyright holder saying it can be distributed under the terms
of this License. Such a notice grants a world-wide, royalty-free license, unlimited

in duration, to use that work under the conditions stated herein. The "Document",
below, refers to any such manual or work. Any member of the public is 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.

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 (forimages 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
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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.

Asection "Entitled XYZ" means a named subunit of the Document whose title either
is precisely XYZ or contains XYZ in parentheses following text that translates XYZ in
another language. (Here XYZ stands for a specific section name mentioned below,
such as "Acknowledgements", "Dedications", "Endorsements", or "History".) To
"Preserve the Title" of such a section when you modify the Document means that it
remains a section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which

states that this License applies to the Document. These Warranty Disclaimers

are considered to be included by reference in this License, but only as regards
disclaiming warranties: any other implication that these Warranty Disclaimers may
have is void and has no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or
non-commercially, provided that this License, the copyright notices, and the license
notice saying this License applies to the Document are reproduced in all copies, and
that you add no other conditions whatsoever to those of this License. You may not
use technical measures to obstruct or control the reading or further copying of the
copies you make or distribute. However, you may accept compensation in exchange
for copies. If you distribute a large enough number of copies you must also follow
the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may
publicly display copies.

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.

It is 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.
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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. Useinthe 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 onthe 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. Preserve in that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.

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
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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.

The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are multiple
Invariant Sections with the same name but different contents, make the title of
each such section unique by adding at the end of it, in parentheses, the name of
the original author or publisher of that section if known, or else a unique number.
Make the same adjustment to the section titles in the list of Invariant Sections in the
license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various
original documents, forming one section Entitled "History"; likewise combine any
sections Entitled "Acknowledgements", and any sections Entitled "Dedications". You
must delete all sections Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License

in the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of the
documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into the
extracted document, and follow this License in all other respects regarding verbatim
copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, is called an "aggregate" if the copyright resulting from the compilation
is not used to limit the legal rights of the compilation's users beyond what

the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not
themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one half of the entire aggregate,
the Document's Cover Texts may be placed on covers that bracket the Document
within the aggregate, or the electronic equivalent of covers if the Document is in
electronic form. Otherwise they must appear on printed covers that bracket the
whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations
of the Document under the terms of section 4. Replacing Invariant Sections with
translations requires special permission from their copyright holders, but you may
include translations of some or all Invariant Sections in addition to the original
versions of these Invariant Sections. You may include a translation of this License,
and all the license notices in the Document, and any Warranty Disclaimers, provided
that you also include the original English version of this License and the original
versions of those notices and disclaimers. In case of a disagreement between the
translation and the original version of this License or a notice or disclaimer, the
original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or
"History", the requirement (section 4) to Preserve its Title (section 1) will typically
require changing the actual title.
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9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or rights,
from you under this License will not have their licenses terminated so long as such
parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in
spirit to the present version, but may differ in detail to address new problems or
concerns. See https://www.gnu.org/copyleft/ 2.

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License "or any later
version" applies to it, you have the option of following the terms and conditions
either of that specified version or of any later version that has been published (not
as a draft) by the Free Software Foundation. If the Document does not specify a
version number of this License, you may choose any version ever published (not as
a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.
Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the
“with..Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of
the three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license, such
as the GNU General Public License, to permit their use in free software.
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