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# zypper repos

=y
= mEAo)M 2| EXER|S
ARI0) M AFS 7Hs

-u
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of BE 2| EX|EE|E LBt LS

SUSEConnectE St A|AH S

2™ A|AHIGAM AL 7ts0t 2E 2| EXE2| S

7ts O 20| w2t 2t X2 0| L& &1

HEA|ELIC,

E0| MZELIth 2| ZX|E2| EE, 0|F
MEZ DHELICE -u FHE AHE0HEH M'20[ A[ZHEl URIE

SUSEConnectE &

AZXSHMA 2.

=x

it A|AEI2 SUSE Customer Center(https://scc.suse.com/ 2 & X) EE S
LICt 2|ZX|E2| 0|E2 02
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zys=2HL

MTet 22 2

ME{Q| EX URIZ OHZElL|CE.

St Z0| zypperE AIESHMAIL.

, ME

2 #|4 | SLES 15 SP5


https://www.suse.com/support/kb/doc/?id=000018318
https://www.suse.com/support/kb/doc/?id=000018318
https://scc.suse.com/

[>

Em
-
iml
=2
i
min
rg
~
dlo
1]
m
i
-
i)

ANAEHIS SEE23812{H SUSEConnectE Adtist

# SUSEConnect -r REGCODE

ANARIS six|E o= SUSEConnectE AR E & USLICH

# SUSEConnect --de-register

ZZZ SX[E ME MFel SEHE 2telote{™ L B S AFEstH A2,

# SUSEConnect -s

1.7 LTSS X| & 2t M5}

Long Term Service Pack Support(LTSS)&= SUSE Linux Enterprise Server2| 2l0|ZM0|22
HESHH, 2O 2 A8 4 QJELICH LTSSO| CHEt XEM[SH LHE 2 hitps://www.suse.com/

products/long-term-service-pack-support/ 7 2 A ESHM A2

LTSS et&hs ot Lh3 HAl S WELIL

=

> sudo SUSEConnect -r REGISTRATION CODE -e EMAIL_ADDRESS

2. AABRIOIM LTSS 2HHE AEEY o= JEX] ZHelgfL|Lt.

> sudo SUSEConnect --list-extensions | grep LTSS
SUSE Linux Enterprise Server LTSS 15 SP5 x86 64
Activate with: SUSEConnect -p SLES-LTSS/15.5/x86_64 -r ADDITIONAL REGCODE

3. LIS XAl 2t 2SS St efL|Tt.

> sudo SUSEConnect -p SLES-LTSS/15.5/x86 64 -r REGISTRATION CODE

1.8 SLE K7 A]H
SLE 8X| TS ABl0f of= B2

zyppers AFESI0] A|AHIO| XML £3H2 912 £ JUSLICH

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

<?xml version='1.0'?>
<stream>

7 LTSS X &4

/etc/os-release IAUQ| ZIHIEE SIQISIAMA| L,

1. A8 BQ A|ARIO| LTSSO| MEtst 1502 SEE(0] QX lRL|Ch A|ARI0| O]
SEE0] AX| g2 PR LSS AL .
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https://www.suse.com/products/long-term-service-pack-support/
https://www.suse.com/products/long-term-service-pack-support/

<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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SUSE® Linux Enterprise(SLE)E AFEdIH 7| & A|ARIS £[A HH EE= AMH|A HO =
Y o|l=Eg 4 JSLICHL ME HX|2 BRIt giELICH S C|dEe|, 40|y C[E2| I
AAR Aot 22 7| & 0|57} |2l Ej= 2 EEL|CH =2 CDLI DVD E2f0|H E=
S U ER3 HX| F 20| M HO|o|EL =~ JASL|C

O] HoAM= DVD, HIER 3, Ats T2 M|A EE= SUSE ManagerE Sdll SUSE Linux
Enterprise A|AEIS =3 C = ¢ 02(|0|Eot= WS dHeL|C

2.1 S 0|=2 M= EX| H|w2

SUSE Linux Enterprise Server?| & 7tX| &= &2|A 7F ¢ 12|0| == SUSEO| M X| &I ELICE.
La0|E ME HX| & 0= 40| [ LI2X| (&= AlLt2[ 20| w2t EEELICH ¥ 20|29 H2
A 2ro| M2 HHH, M2 AX|= C|A3 20[0F2 M Atet, EF I A|AH 7|5, 7|EFIHM Artat

bal

HHOo 1o

#2220 BE M 7SS A8 E &= UCH= O|F 0| ASFLICH W2t SUSE= A|ARIS Z(CHot
28y £+ JUXE R R ALIZ| 0| MZE HX|E HESLICL

A O|EQ MZ Mk|o = 71X 2 BE NS A|AH MX 0} 7|2710| XS] 2olo| @ RAISHS
SESt=X| =elsHof gLC,

Sx 2ajao MH|A Mol EYs A=A 12 MH|A BOR ro|Ests HS SUSEE
ME X E 5K 210 oA I K[of|M HO|o|E A S HESLICE J2{Lt 0] 32 20| M2
X E L 0| Rt ALIZ[27t /UES = ASLICE o™ 0| O MefotX|= nZiTto| 2He
USLILCE.

2.2 SLES 15 SP50]| Cdl X| A== &
oro|1zf|oj8M 3=

|

5
<)
[
P

Oro[ 2|0 dS =Astr| Tof| 3% 2 12|0[= ZH|E A HYAL.

@O z2:ot7IEA 7H 4 Ts0|= X oF g
OlZ|Ell A ZH Y320 = (0fl: 32H| E H{ZF 2| SUSE Linux Enterprise Serverd|A| 64H|E
HHEOZ & big endiandA little endian2Z ¥ 12{|0| =)= X=X gt&LIC}

£79| SLE 11 on POWER(big endian)di[A| SLE 15 SP5 on POWER(Z|!l: little endian!) 22|
0| E= K| HEX| E&LICE.
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EESH SUSE Linux Enterprise 15&= 64H|E M-E0|2 2 32H|E SUSE Linux Enterprise 11
A AEIO| A SUSE Linux Enterprise 15 0|4 HHE S 22| 4 18[0| == X[ =[X| g¢SLICE.
Of7|ElA 2t F 20| =7 HRst B2 MZ ZX[8of LTt

Q Hm: MulA B A4
7HE 22 dO0|E EE2E B E MH|A HE HEHMOE HX|SH= A LT SUSE Linux
Enterprise 15 ®|E 2t21(GA U 0| MH|A )| ZH 20| =& iff Z[CH F 7HS| AMH|A

[
WS HHE s J}ESLICE o|E S04, SLE 15 SP10|A 15 SP4AZ2| 4 12|0| =7t X[ &l LT}
(SLE 15 SP10| X[l =|= gt).

—» 2810l = Qmatel ao|= \ |
—» omejol ¥ago|=at { SLES 11 HSLES 11 spal-

— LTSSOIM 2z2t2l azo| =gt

azl2.1: X dagolE A2 e

Z9|: H|o|E{H[o|A HO|0|=

o 7|0l BESH= H20|E B2= A|ARS| 2 H[H|Ql SUSE Linux Enterprise0i| 2t
HMEE|D 0| 2F MN|7} HHdH= RE S TEIHM0= MEE|X| 4&LIC
PostgreSQLO|Lt MariaDB CI[O|E{H[0] A2t Z2 QIAZEII U= B9 S8 Z2US
Az|0| =52 H F7H0S ¥az0| =7t Hed &~ JELICH

2 HIME Y30|=E58t7| MOl Release Notes (https://www.suse.com/
releasenotes/) 2 0f| A C|O|E{H|O| A O 25t HHE HTSIHAL. MER F HTO|
MBS El= 32 3% 02 0|= =0 ¢O8[0|= X[E g HESHIAIL.

HHEE X3kl = Yol 3=

- H—

SUSE Linux Enterprise Server 110|A ¢13j|0|=
SLES 1128 H 2H 4 130|=Edt= 7|52 X[@SHK| §4&LICH SLES 11 SP5 0] &40] /L1
SLES 15 SP3Z ¥ 12|0| =6HOf2F SLES 15 SP42E HH{Z &= JAELICE.
MZ HXe 2 gle 32 HA AXIE SLES 11 MH|A HES SLES 11 SP4Z
Az o|=stH A2, o Fa|0|=of cHet M2 SLES 11 SP4 Deployment Guide (https://
doc.suse.com/sles/11-SP4/html/SLES-all/book-sle-deployment.html) 2 0| A| HIZEIL|C}.
CHE o=, SLES 15 SP32 QI 210! ¢ 12|0|EE £ etL|Ct. o] i 22{|0| =0 CHot 4E2
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SLES 15 SP3 Deployment Guide (https://doc.suse.com/sles/15-SP3/html|/SLES-all/book-
sle-deployment.html) 20| M ®|Z-ELICt O CHZ o] 71o|=2| X[ &l S 2} SLES 15 SP52
& aefo| =Lt

SUSE Linux Enterprise Server 12 GA/SP1/SP2/SP3/SP40|A g ago|=
SLES 12 SP4 == 0| MH|A WO 2 HE| 2|1 Y T8[0|=5t= 7|52 KISHK| g4&L|C
SLES 12 SP5 O &0| L0{OF2t SLES 15 SP52 H0o{& & QU &L|CT.
MZ MK el 42 HXA BX|E SLES 12 MH|A 3 SLES 12 SP52
U H[0| =5t A L. O] F0|=0i Cigt BHE2 SLES 12 SP5 Deployment Guide (https://
doc.suse.com/sles/12-SP5/html/SLES-all/book-sle-deployment.html) 2 0| Al HIZEL|Ct.

LTSSE AI235= SUSE Linux Enterprise Server 12 SP40l|A ¢ 1g|o|=
LTSSE AtE5H= SLES 12 SP40i| M 20| =562 H @metel 20| =E A6 of gL Ct.
XHMlet LH82 4% @metel 20| = =g RESHYAIRL.

SUSE Linux Enterprise Server 12 SP50{|A{2] 0| =
SLES 12 SP50i|A] @102f|0|=6t2{H 22l 4 T2{|0| =5 A SOk RILICH XiM[TH LHE2 4%
emetel A0 0l= gEE HERSHAIL.

SUSE Linux Enterprise Server 15 GA/SP1/SP2/SP30A| ¢1g|0|=
SLES 15 GA, SP1,SP2 == SP32 2K 2T ¢8|0|ESt= 7|52 O 0|4 X| &= X]
4ELICH SLES 15 SP4 0| At0| QLO{OF2t SLES 15 SP52 H{Z o~ JASLIC

LTSS EE= ESPOSE A3tz SUSE Linux Enterprise Server 15 SP10jlA] 22|0| =
LTSS EE= ESPOSE AHE3}= SLES 15 SP10IIM X ¥ 12|0| E6}= 7|52 K| RISHX]|
SLALICE LTSS E= ESPOSE AFS3H= SLES 15 SP2 0| AH0] 10{0F3t SLES 15 SP52 ZI3e
& AELCt.
MX|, MX|El SLES 15 AMH|A S S| ES 15 SP22 2|0 =8tL|Ct 0] Y 2|o| =of Chgt
M2 SLES 15 SP2 Upgrade Guide (https://doc.suse.com/sles/15-SP2/html/SLES-all/
book-sle-upgrade.html) 20X MSEL|Ct. O CtZ 0| 7to| =] X|& & w2t SLES 15
SP52 ¢ g|0|=gfL|Ct.

LTSS EE= ESPOSE A236tH= SUSE Linux Enterprise Server 15 SP2/SP30A gago|=
LTSS EE= ESPOSE A38H= SLES 15, SP2 EE= SP30|A @1 13|0|EdtE 7|52 221211t
QU 25 XM ELICE XEM|et LH82 2.3% “2etel 2l emafel 120|278
XX SIAAIL.

SUSE Linux Enterprise Server 15 SP40{|A{2| &l ag|0|=
SLES 15 SP40|AM 20| E8t= 7|52 22lut @I 2tolof| A 25 X| 2 &lL|Ch XtA|st
LHE2 2.3E “2etel 8l @metel 202”23 HESIHHAIL.
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SUSE Linux Enterprise IHS2| S2I2E AIAE ¢g|0|=
HE2! S2tRE0M SLE AIAE ¥ 2|0]=0f| Chgt X|&2 Using the SUSE Distribution
Migration System (https://doc.suse.com/suse-distribution-migration-system/1.0/single-
html/distribution-migration-system/) # &=2& A ZXstAA2,

openSUSE Leap 15.0/15.1/15.2/15.30]|A] g a3o|=
openSUSE Leap 15.0,15.1,15.2 EE= 15,32 22 E A F € 02|0|=6H= 7|2 H o4
XY= X| & LICH openSUSE Leap 15.4 0| 40| QI0{0F2t SLES 15 SP5E Ho{Z &
UAELICE

openSUSE Leap 15.4/15.50|A ¢ agjo|=
openSUSE Leap 15.4 EE= 15.50| M &1 020|E8t= 7| &2 K@ ELICE 5.9E “openSUSE
LeapOllA| SUSE Linux Enterprise ServerZ 2 12{|0|=”& &ZXSIMA|. H2|0|=2| H2
Leap A A X[2F X|&IELIC}

@ £t11: ESPOS(Extended Service Pack Overlap Support)

215 M| ZE O] AL SUSEE LTSS st ZHO 2 ESPOS(Extended Service Pack Overlap
Support)E S eL|Ct, ESPOSH| CHet XkMISH LHE 2 s SUSE Linux Enterprise ®M&
=M % Product Lifecycle Support Policies (https://www.suse.com/support/policy-
products/) 2 FH|O|X|E HZSHMA|L.

SUSES CH2at 22 ¢ Tei|o|= 3! ofo| Jaio| M w2 | IBtLICt, Sofoll chat X3t LI8S 112
20078 HESHIAQ. YHS che ZALICH
2atol

sl 0l 20 HIF|of A +HE|= 20| = (A AR P I A% AeH). 0ff: Zypper E=

YaSTE &¢t 2212l %*E'IIOIE, SUSE Customer Center EEE 2|ZX|E2| 0]2{2 =3 (RMT)E

XiMjet 82 5% =&t O*_'EHOIE% ’é.*_’EOPéMIQ.
SYe F | A0 MH|A M Zhof| OtO| 20| Mot B 5,42 “=2tel 0Fo[ 12|04 =
= Sot eI 0|=" EEE 5.5% “Zypper= 180|278 MEE 20| ZELCE

ugtol
Qmatel ¢I[0|=E YT 0= 2
AfEf). THAL CHA 9 HIRIQ| x| Z2 2
27 9E 208 S6)5 D YI20|=5

%7t &8 S0| obH S 2|0 L CHAIAE
of 2EI(ofl: X DIC|{0| M, HERZE SH E=
'6'H'c'>'|-[__||:|-.
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XiMeH LHE2 47 @ el 2 712|0| = 8 EERSHYAIL.

o & R: SUSE Manager 22I0|AHE
SUSE Manager7t A|ARIS 2t2[5H= 3 R0il= SUSE Manager A2 AE 1t Z0|
YO0l E-LICE. Client Migration EX}o]| CHet HH2 https://documentation.suse.com/
suma/ 2 2] SUSE Manager Upgrade Guide0llA X3ELIC}.
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3 gE[0|= &H|

Y2|0|= BAHE AlZSH7| Hol| A|A-S SHIZA| ZH|sHOF &L T FHELLE ZH[ofl=
CIO|E{E MASt 1 2E|A L ES 2Q15h= Z0| ZeHEILICE CHS Foll A= ol2{gt

THAIE et gLt

3.1 SXf A|ARI0] 2[AQIX] =l

AMA” HO2|0| =& XM K] =20 M2 XA ELIC 2|4 A AR HH[0|EJL zypper patchE
HAHSIHL YaST 2&E 2212 L 0[ES ARt AX|E[=X| 2l gfL|t,

3.2 ZZ|A LE Q7|

release notes (https://www.suse.com/releasenotes/) 70|M 2 E HA AL M 7|5
EXNLLIEE SE2 =QIL|CE docu CIE E2|0| A A X| O|C|ofof 2tot 22|A L EE 2olgh >

— =

HOR YEIA B0l sl £ A o) o YR EUELI S ool K2 HE

=

o StESofof CHal S| nefHOof 2 At
o X2 MEE AZEL THF|X|7t 2AH HBEU}=X] R

o AX|off SEet o g0l HRoX| &

3.3 ti¢d

80| =57 | Mol 7| & 74 I S E i 0|C|0f(off: HIO| = & X[, 0|54 StE C|A S F)0l| SASH
CIO|E{E WASHMA|R. O] A2 F= /var X /opt2| YT CIHER| 5 IHU 1t /etcOl| MEHE THUO|
HEEILICH S /home(HoME CIH E2]) 2| AL X} H|O|E E 4 O|C|0{0l| WO} & == UELILCE.

2 EHIOIHE rootZE MY A|R. root0l|TF 2E 2Z T Ciot S22 H 0| U}SLICH
YaSTOllM AX| REZ 7[E A|AR 0| EE MENTH Z R LSO (A|AH) A

7= USFLICEH =FE BE 0rYD} /ete/sysconfig CIAER|Q| IS ZolStE & MBS 4= QEL|CE.
2L} Ol= Q[0 M A G ¢t CHE B= Z20t CIAE2[7} ¢l 7| w20l TH| Hd2 OHElLICE. /var/adm/
backup C|HE2|0f| A BHH S RS LICEH
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7bg £lA3 27

o= HTO| BB FHX| = ZE0| JASLICE [mEtA Y 0| ESH| Toj| AL 7Hs et THE| M
HHEHA R C|A3 S BF0| o HE|H o E S0 TE|M 37|18 ZT5= YELZ 7IE
=2|7| ol HA Cl|0|E & Wt Al 2. 2t THE|M Q| A 7o gt YHHE QI 72 §IELICE

A2 EF OHEIM'Y Z2opap MEISE AT EL||o{of| w2 2R LT,

ko o ru|o Im

al

Ok OH OH k>
Y |H

@

&1 YaSTO|AM SZH0] Z2¢tX| Xt =2l

2
YOI E Ext F YaST7t A8 7hstt 67 CIA3 S7HS AARStA 8X| 80| 6w

.I

2L 2 AR AFRXI0 A Z0E BAISILIC 0] 22 AUC|0|ES A3stH AFRE £ Q=
AAHIO|2HE QBT UEASE & QIAL|CH AISIS HEHs| YD U= HO|BHAH HIAES
23H310]) Z0E BA|SID YH0|ES FsS 4 QALICH,

3.4.1 H|Btrfs It A|AHIGAM ClAZ Z7H =0l

df HHS AIEo10] 7t ClAZT Z2H2 LIESL|CHL HIE S0, 0l 3.1. “df -h= ALEHLIZE 0N RE
IHE|ME /dev/sda3(/2 EFRHE)IL|Ct,

OllM| 3.1: df -hZ A28 LIH

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

3.4.2 Btrfs 2E I} A|AHI|A C|A 3T 27 3t0I
2AA| Tl O|E{7} SHEYE|= BZHBOH OFLI2} Btrfs T AIAHE OlEFIO|EIS 9Io) B2t e o
AFBBE 2 Birfs THY A|AH0| A dfol £2(0] BRE £ Y&LICH

T MAd
Mt At JHset 3210 E2ot A 22 R0k Btrfs It A[AR2 S2H0] £ F35tCt
Hog 4 ASLIC 0|23t 0= HIE} Clo|E{of| 2EEl ZE S2Ho| ALEELITt. Btrfs It
AMA”IOM MEEID MEE = s SUS &Qlots Y-l TSt XEAISE L2 M “Storage
Administration Guide”, 1& “Overview of file systems in Linux”, 1.2.2.3E “Checking for free
space”2 HZSHMAIL. XtA|SH LHE2 man 8 btrfs-filesystem 3! https://btrfs.wikikernel.org/
index.php/FAQ 2 2 EtZSHMA|2.
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ARSI BtrfsS 2E TH AIAH0| ALBSH: Z9 AFE 7Hs 3
M| DE TEIMOIA AL THs B7HS SQIBILICE Hlofe| 3L
Th A ABHSO| C|A T B7t0] BRBLICH/ . snapshotO] Bl Z2).

~

r

* BtrfsE H|Rot 2= It A|AEIOM A 7hs et O

A
CHREEstn MA[E 4 JUELICE o[ RPM| S7H2 Al

o ARHAFO| ZotE BtrfsQ| 22 oIl A X|of| Rt 2| 20t0| F SZHo| ARYYLILE KHfF S2tHo
M DX Ot & B B2 A0 &Lt
AHE 7ts¢et S7H0| S 25HX| 42 snapperS AHE5H04 0| X AHAES AH|SH & ~ ASLICH

# snapper list
# snapper delete NUMBER

SHR|2 ZR0f| matM = =Z0] =X &S == ASLICE 0t0]| 22{[0] 8 Toj| LHRE 22| A2
M2 S XFX/g

3.5 EX|&l {7|X] & E|ZX|E2| LIE

MZ2 & SLE EE2|AE MZ GX[StAHLL O|H HE O = E|Z2|= S AXIE I7|X[o] S =52 & =
USLICE,

S

ozt
o

.I.

MK E 7| XLt AFR E 2| ZX|E2| & Y& = SUSE Linux Enterprise2] £| 41 22| A0 A

HSEX| %S o= U}SLICE 0| S0 HFF{ ALt CHA|E BRE JSLICH ESH 2| HA B2 A&

HZEl= I7|X| 7t Qs BHH 7|2 Mo 2 AF L= 7K T US 4 USLICH 2t IS
TSR HEH0F 5tz 27t UELICH 13 B HIAE HETJ|E ALESHH ELICH

H
o
=]

1. ME2E BDE 2 EX|EL| SE2 XTSI repositories.bak. repo2te= 0|52| IS THEL|CE,
# zypper lr -e repositories.bak
2. AX|=l RE IfF|X| SES E2SI= installed-software.bak IFY & OHSL|CE,

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

3. FOiUS & MARLICE 2| ZX|EE| 3 EX|E 7 |X|= Ch2 HEL 2 S £~ AL

= T AN

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

@ 0 MER F 2He|AZ0| YO[o|Eof wHE {7 | X[ &~ J7}
30| E &l A|AEI(SLE x+1)2 X£7| A|AHI(SLE X)EEf o ¥2
|&L|CH EESH 5SSO E MEH SH=20| Q1= SLE x+12| M2
*a*iIEEr E1 B2 of7|X|E ZetefLct O 0|]Re Ch3a 2&L o

o I{7|X|7} 2L O MZ22tE 17| X]| ME10] 5| EELICE oS S0 SLE 110{[M
377 texlive 7| X|= SLE 150{|A 30007H 0|42 m{7|X| 2 L= AELICE.

o F|X|7t 22El= 2, M22 ZE 7| X7t € 220| =& Ataf|ofl EX|=|0f
ot 7152 |XIYLICH J2{Lt SLE x+12| AHZ2 A X|0] CHet Af
7122 BE IIXIE EXISHK| & == A LI,

o SLE XO A W7 |X|= 22t 2 2ldl RXIE £ ASLICH
o I{7|X| S&E 3 HEH Hel= HEEAS == ASLIT

3.6 LTSS=ZH|gdst

LTSSE Ar&3H= SUSE Linux Enterprise Server A|AEIS OHX] 2t X| 20| K2 = HHEO R
A1 0|=E8HH No migration available 272t A & 12|0| =7 MI{SrLICt, zypper
migrationOii A BE 2[EX|E2|22| 0r0|1&[0| M-S A[=SHX| 2, OFE] M| HHZ0f| CHSH LTSS

2| ZX|E2|7t 17| i Z LIt

0| 2H|E s ZSHHH LTSS &S H|gMolst = ¥ T80 =fLCY

—

1. Ct22 S0 LTSS &H&0| gdot= A=K

Jlot

FoIgtL|CY,

> sudo SUSEConnect --list-extensions | grep LTSS
SUSE Linux Enterprise Server LTSS 12 SP4 x86 64 (Installed)
Deactivate with: SUSEConnect -d -p SLES-LTSS/12.4/x86 64

2. 29| suseconnect EH0I|M H|Z=[= BHS AFESHY LTSS =& H|gHdetetL|Ct.
> sudo SUSEConnect -d -p SLES-LTSS/12.4/x86 64
Deregistered SUSE Linux Enterprise Server LTSS 12 SP4 x86 64
To server: https://scc.suse.com/

3. zypper 1r BHOZ |TSS 2|EX|E2|7} I O| A @l=X]| 2tQlgtL|Ct,
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3.7 PostgreSQL Hi|O|E{H{|0] A O}0| 12{|0]44

SUSE Linux Enterprise Server 15 SP5& PostgreSQL H|O|E{#[O] A H{™ 13 8l 141t

S MlSElLICH M 147F 7| 220X 2t 0| ™ B 2| SUSE Linux Enterprise Server0i| A

Y 2)0|=5}7| flot =2 H{T 130| Legacy ZES Sl MSELIC.

Clo[E{H|O| A 2| E <~ Ofo| 20| M 2] i Z 0| Xts A 12|0|= T2 A= iEL|Ct. mEtA ot

HZEOM CHE HEQEo| M2 502 SHs|{of L|Ct.

7|2 2 gl ChA| EE2| CHA| B2l pg_upgrade BH O = 00| 03|0|M TEMAE S SHL|C

“Gm Sl ChA| 227 2 H0|| HI3H pg_upgradeE AFESHH 010 2{|0|M0f| AR E|= A[ZHO] ZEO{FLILC.

2t PostgreSQL HEe| T2 ot 2 HHEEE CHE Cla E2|of| {EEL|CE o€ £01,9.6

Q| BR /usr/lib/postgresql96/, 10 Q| BL /usr/lib/postgresqllo/, 13 HTC| B2

/us r/lib/postgres13/L|C}. PostgreSQLL| X 22| MM2 F2 HH 9.62 10 AHO[0| A
HAZ|ASLICL XEM|8E LHE 2 https://www.postgresql.org/support/versioning/ # =

EZESHAA L.

© z5:sLE 11014 Yazjol=
SLE 110|M ¥ 32{|0| =% I postgresql94= AMA|E|H G|O|E{H|O|A S O =2 HHH Q|
PostgreSQLE 010|12|0|M5t= O] ALY 4= QIELICE [MEHA 0] B A|ARIE
& 02)|0|=517| Mol PostgreSQL H|O|E{t|0| A F OF0| 12i|0] M3HOf LT}

Otz EXt= HH 1201l M 132 2 G| O|E{H| 0| A F 00| T12f| 0| M5tz | Cish H QLT A% =
o= UHE HES AEY M HE H S 10 A RASHIAIL.

0|0
mlo HJI
o?é
Ot
1k
>
o

H|O[E{H| 0] A Oto] 2|of M5t Tt

1. C}Z AP =2

°
2
Jal

X 2 3% /A2 s HO|0|EE Sdl 0|F PostgreSQL HZHL| 7| X| S Z[ 4
=

o M PostgreSQL F HF | I§7|X|E HX|ELICt. SLE 15 SP52| A R0= postgresql13-
server 3 Z&E B E I§7|X|E MX|etS olO[gL|Ct.

® postgresqll3-contrib I|7|X|(pg_upgrade 3HO| ehHE A X|L|Ct,

* PostgreSQL H|O|E| @ (7|2 O 2 /var/1ib/pgsql/data)0| ZEEHK| EHQIStL|C},
30| RE0t B2 2 H|O|EH[O| A0 M LS SQL BHCE 37|18 E0 EHAIR
(ofF @i 28 = UI).
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2.

6.

7.

VACUUM FULL

CHS & StLIE AFE5H0] PostgreSQL AHE SEHefL|Ct.

# /usr/sbin/rcpostgresql stop

CC

—
4

# systemctl stop postgresql.service

(F320|= AZt HE O Z AFESH= SLE MM 2t CHS)

O Cl|o|E C|2IE2| 0| F S Hi&ELCt.

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

M CIO|E{H|O| A QIARAZ jnitdbE AHESIH] =522 X7|915H7{Lt PostgreSQLS
A ZUCH7E H RIS S22 £ 7|SHRfLI T,

# /usr/sbin/rcpostgresql start
# /usr/sbin/rcpostgresql stop

CC
aT

# systemctl start postgresql.service
# systemctl stop postgresqgl.service

(F320|= AZF HE O E A= SLE H{M0| w2t CHE)

. O TN 74 mUS HES 2, 81T HE A2 MER 718 DY Z HEHHAL.

O|= postgresql.auto.conf, postgresql.conf,pg hba.conf X pg ident.conf DF 0|
IS 0[E = JSLICE ol2{et It 2| O] {2 /var/lib/pgsql/data.old/0ll UM, M
S /var/lib/pgsql/datalll LELICE.

MM, M 7|28 S HEE FME HOE = JACDE 0| M MU SAMSHK| gt= 20|
ZSLIC

OH

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

# su - postgres

postgres > pg_upgrade \
--old-datadir "/var/lib/pgsql/data.old" \
--new-datadir "/var/lib/pgsql/data" \
--old-bindir "/usr/lib/postgresqll2/bin/" \
--new-bindir "/usr/lib/postgresqll3/bin/"

CHZ0llM M ClIO[E{H|O] & QIARAS A|ZFRIL|LY,

=~

# /usr/sbin/rcpostgresql start

PostgreSQL H|O|E{t|O| A OtO| 20| M | SLES 15 SP5



CC

4

rir

# systemctl start postgresql.service
(& 22|0|= ARt T Q 2 AME3t= SLE HTO|| et CHE)

8. 00| I3[0 MEIRHX| SHRIBILICE. BIAE eI AL ALz 0l w2t Ch2D, 0 IS XS ater
Ut ERE YBLIC

9. 0| PostgreSQL I 7| X|2} O|H Ci|O|E{ LI E2|S M AR LT

# zypper search -s postgresqll2| xargs zypper rm -u
# rm -rf /var/lib/pgsql/data.old

CIOIE{H|O| A A4 O2{|0|E B =2[X FH|2t 22 ChA| 2 AL o) Chet XEM[eH LI8 2 https://
www.postgresgl.org/docs/13/upgrading.html 2 0lA] 4 PostgreSQL 2ME &=L,

3.8 MySQL &= MariaDB H|O|E{H|0| A OF0| 20| M

SUSE Linux Enterprise 1252E SUSEE MySQLO|A MariaDBZ Mt &LICt ¢TI0/ =5
AIZFSH7| 0]l C|O|E{H|0| A E Wi ASH= 40| ZE&LICEL

H|O[E{H|0] A Oto] 22|0] b5t ™ CHES AU AI2.

1. &

IH

oS gL

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

\J

|2 X O 2 mysqldump= INFORMATION SCHEMA EE= performance schema H|O|E{H|O|A S
E3f | AELICE XEM[H LHE https://mariadb.com/kb/en/mariadb-

mpmysqgldump/ 72 & EZSHAAL,

Q—I:I_“..

2. LIE0| &elstr| floi(EX|= o) B ofd ) 1M T4 setc/my.cnf 3 /etc/
mysql/ C|HEE|E KMZEL|CH OHM St 20| M & giL|Ct.

—

3. SUSE Linux Enterprise Server ¢ 12{|0|EE £38IAM A2, € 02)|0| = 0f| = O|F 7o mtY
/etc/my.cenf= IOE2 RXIELICH A M2 /etc/my. enf. rpmnew THFEOH| AUELICE

4. MariaDB H|O|E{H|O] A % o ot ALt o1 78 ohe B LA E2| = AFESHA|
ORYAIR. SHX|2E QI8 O 2 ALZ 7L HFBI0] A8 E =& AUSLICE

5. C+32t 20| MariaDB M E At of LTt

# systemctl start mariadb

20 MySQL K= MariaDB H|0|E{t{|0| A O}0]12{|0] M | SLES 15 SP5
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HEY mOiCt MariaDB AMHE Al &St H CHE 2t 20| MH|AS g-detgiL|tt.

# systemctl enable mariadb

6. ClIO|E{H|O| A0] HESIO] MariaDB7} 2HtZ & SQIX| 2elgtLCt.

# mariadb -u root -p

3.9 JavaSEID=2HE MD5 2| MH QIS A MM

Hot ZX|2 MD5 7[gte| I M= O 0] & Javaoll M X[ =|X| g4&LICH MD52 gt IS A7t A=
B2 LS A of w2t 15 M E CHA| ZHEBHY AL,

'H
mn
=]
i
oz
mjo
e
|:J
)

o

o

~+

Hu
Hu
I
I'E
s
=
)\

HCh 2ot 7|18 fdh= Z2 10245 40961 20| O &2 RXAHZ HHEL|CY,
3. 2IZM ME 2H (CSR)= MMetL|Ct,
# openssl req -new -key server.key -out server.csr

4. AS Mol XbH| M ELICE,

# openssl x509 -req -days 365 -in server.csr -signkey server.key -out server.crt
5. PEM It S ‘MM etL|Ct.
# cat server.key server.crt > server.pem

6. server.crt, server.csr, server.key % server.pem IFL 2 7|7 Y= 22| C[A EZ|0|

HYX|ErL|Ct O 2 S04, Tomcate| 2L, siHst= CIAE2|= /etc/tomcat/ss1/L|Ct.

3.10 M ALAE SR

AAEIO| KVM EE= Xen01| Lot VM 2 AE M S S o 22 YO0|E Hof| 4l 52 VM AIAET}
LE SHEA SEEIJA=X ARLICH 2HX| O M H0|E = HAE0 M2 4~ GEL T
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3.11 SMT Z22[0|[HE 8™ X H

2 2)|0| =52 = A|AHIO| SMT MHO|| 22I0|HEE SEE 2R LSS +HELICH

SAEQ| clientSetupdSMT.sh AT E E HZFO0| £|&QIX| ZHQlgtL|Ct O|F HH SMTS|
clientSetupdSMT.sh= SMT 12 22I0|HEE #2|& 4 YSLICE SMT MH| H7|Ho =2
AT EQ 0] XS X E5HH SAF <SMT HOSTNAME>/ repo/tools/clientSetup4SMT. shOi|A]
clientSetup4SMT.sh2| XA HHE &2  JUSLICH

AAEIE SUSE Linux Enterprise Server?| 2|4 HHEM O = & 12{|0| =6kX| ot 2 ZXt3.10]
HHE CHE SMT MEHOIN A|ARIS S5 FASHIAIR. 0|20f 4 02|0|E ZEMAE CHA

A SN 2.

HX}3.1: SMT AME0||M SUSE LINUX ENTERPRISE 22|0|HE S£ |4
1. S220|HE A|AEIY| 2aQ1stL|Ct,

2. 03 BAl= S20|HES| Hxl| 2 MIF|of w2} CHEL Tt

rir

e SUSE Linux Enterprise 119! 22 C}S 3 MEELICE

> sudo suse register -E

> sudo rm -f /etc/SUSEConnect

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

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

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

> sudo rm -f /var/cache/SuseRegister/*

> sudo rm -f /etc/suseRegister*

> sudo rm -f /var/cache/SuseRegister/lastzmdconfig.cache
> sudo rm -f /etc/zmd/deviceid

> sudo rm -f /etc/zmd/secret

e SUSE Linux Enterprise 129! 22 CIS ¥ 3 AAeILICE

sudo SUSEConnect --de-register

sudo SUSEConnect --cleanup

sudo rm -f /etc/SUSEConnect

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

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

V V.V V V V

3. SMT Mo 2aletL|ct.
4. LISt 20| 2= S2H0[AHE SES LSS0 22H0|UET SF F|AEIAE=X] =HelgtL|C,

—

> sudo smt-list-registrations

5. SCI0|UES S AE 0|F0| 0| FEQ| =H0f| o o] LIFEH A Huw| HoflM S2H0|AEQ]
Unique IDS ZtMZLICEL (220U EO| ID7} 02 I LR E & ASLICE)
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6. 0| SCIO|UE| Lot SES AH|ELICt

— —

> sudo smt-delete-registration -g UNIQUE ID
7. SCIOIUE| ID7H 42 I LIEE[= B2 2Ret IDO| TH3ll ZH2 2|2 THAIS HH=3tM A2,

8. LIS S LHA| 2&5te] O|H| SEI0|UETL SE F|AE|A=K] SHRARILIC

> sudo smt-list-registrations

3.12 SLE 120{|A 15= AutoYaST =1} HE

AutoYaST 21} 0+0| 12{|0] M M 0i| CHoll 2Ot X “AutoYaST Guide”, #5 “Differences
between AutoYaST profiles in SLE 12 and 1572 & Z3HAA| 2.

3.13 SMT(#= 22| =7) M Fa80[=

SMTE AAst= MHol= S48t 2 020|E XL =L BL|Ct Repository Mirroring Tool
Guide?| & “Repository Mirroring Tool Guide”, 3% “Migrate from SMT to RMT” & =2
RSN L.

rt-J

3.14 HE LS HE XHS EAHL = v ds}

_

SUSE Linux Enterprise Servers /etc/zypp/zypp.confOilA ST ™S &M3}st0{ C

'd HT X E X AL|CH MH|A o= AT3[0|EY 2 0| 7| S0l et X|{E YA X o=
gt Motsof BiL|Ct @ O2|0|E7 M3 X o2 ELIH CHE HA X|AS ChA| 43t o~ ASLIC
CHE A X| S HIZMSSI2{H /etc/zypp/zypp. confO| S E0i| A S FIHLLICH

CtSat Z&Lct.

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

AUCIO|E H4F 2 0| 7|52 CHA| 245 H T4 7|2 E ’MIAHSHYAIL. CHE HA X[ 0] 2ot
XEMISH LHE 2 # “Administration Guide”, 27% “Installing multiple kernel versions”, 27.1&
“Enabling and configuring multiversion support” &=22 & XA,
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3.15 IBM Z0|AM &¥18[0|E

IBM ZOj|Af SUSE Linux Enterprise &X|E ¢ 120 =E5t2H parmfile 52 £%! upgrade=1 7{'2
o2t0lE{ 7t 2 REILICE 5.5F “parmfile - A|AH 1M XtSoPE EHESHIAL,

3.16 IBM POWER: X AMH A|%}

SLES 12 for IBM POWERO{|A| C|AZ2{[0] ZtE2|XH= 72X o2 2 X AMHE A|ZSHK| Y=
TAE|0f JAELICE SLES 12 SP10j|A = O] M 0| HHH{ O O|X| C|AZ[0] ZH2|Xt7t X HHE
A|ZFEtL|Ct.

A 0|E & EXE WX[St2{™ SUSE Linux Enterprise Server 8™ 2 Xt O 2 HZASEX| Qt0}of
rLICH ¥ 2)|0|= = C|AZ 20| EE2|XI7F X MHE A|ZSHA| 5t TS 2t 20| /etc/sysconfig/
displaymanagerO®lA] DISPLAYMANAGER STARTS XSERVERS| A& HATILICE,

DISPLAYMANAGER STARTS_ XSERVER="yes"
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4 2oepl ¥a0l=

O] M= MX| O|C|0{0f| M BEIE|= YaSTSE AFEsH0] 7|2 SUSE Linux Enterprise
MX|E 20| Est= WHES MHELICE o€ S0{ DVDOIM, HIEY]IE Sl EE=
A ARIO| QU= SFE CIAZO| A YaST k| ZE2OME A ZFE 4= JELICE

4.1 JHE IR

AMA”IS HO2|0| =37 Fof| HA 32 2 7080]|= ZH|E HHA|L.
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%) DC|ofol A YI0|S AR S A

P
ot
Iz
Rl
to

o HEgA |AA, ZZ O|C|0{0A BEISHCHS sHEste HIERIT MX| RYS MEiSHALL
PXEE S| 2ElT £ QUEL|CL XIM|TH L2 4.3% “HER T & 20| M ¢80 = A2 S

EZSIMA|.

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 &
F0| A=X|of w2t D|C|ojet fE SES MERLIC.

Hx}4.1: SUSE LINUX ENTERPRISE SERVER15 SP52 45 a3|0|=
1. 28 0|C|o{S =St ZH[RLCHE “Hi 2 70| = # X,

2. SUSE Linux Enterprise Server 15 SP5 & dX| ZT=12 DVDE 5t A|AH!
SEISLICEH A2 2HHO| EAIE L2 28 ofHO| HA|ELICE

mlo

3. MEH AFSH MX| T2 0| HEY I AAT}OLL DVDOIA IHF | X2t N2 MX|SHEE St

HEl S M media upgrade=12 37ISIMAIL.
4. [RE]0|70lM HOHO|EE MEHSIO] A|ARIS A|ZFRILICE.

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 SP5 S¢ 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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432 UED 4K U2S So) £502 Y70/ - PXES S0
el

PXE R &S ArEoH0] HESZ AX| {20 ¥22)|0]| =5t CtZ1h 20| 5t

>
to

1. DHCP At{o] 8HE ZHo10] PXES 53t LT BR% F4 YR E HSULICH XA
LIg2 8 “ui = 7j0| =7, 178 “HIES T T 87 T, 17.L1H “SX T4 228

AZTSHMA 2.

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 SP5 AX| T2 DVDE AFEStAHLE & “HiI Jt0|=” 17%
“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-IEI”O ”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,

1. 2X| 0|Cjof EE HEHIE Sl #&let = RE sHH0|M €120/ = =5 MERLIC,

oy AN A o
0 | ’é% MedstE Clo|E 7t 2 ME £ Q1S
Eﬂﬂ'.éﬁhxl sfolgtL|Ch 42 2X|E MEtish Z 20| = Ho|H

X[ A2FO0] AFFELICE
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2.

©
H
rin

A% stof| M o10f B! 7|2 =8 MEfBiL|CE CHe S 2] ASELICt
IIE|Mof| o]O] AX|El SUSE Linux Enterprise A|AEIO| QI=X| &olgtL|Ct,

Y0|=E 2l M= ofHO| M F 20| =g ThE| M S MEHSt D CHSS S2IeLC.

—

YaST= (1Efot OHE|H S RS ¢ 02|0| =0t MIF2| ArEd Al2FS HEAISLICH Al&st2{H

OfFof| Arg &l 2| X 2] 2tHOM 2| ZX[E2[of HEfE ZFELICL 7|22 BE

2| ZX[E2[7t RAHE[0 [ASLICH AEXFXIE 2| ZX|E2|E F715HK] g2 R0l 2EE
HESHA| AL, ¥ 20| =8 7| X|:= DVDO| M EX| = B4 At O = CHS EHA|Of| A

7|2 22 2| EXEC|E &Y P%* T °'*|-|Ef
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SLE-15-SP5-Full-ARCH-GM-medial.iso O|O|X|E AESt= 22 FH6t= T HAXE

HEA[RfLCE

O DIC|07t Q= AR0= A|ARIE S5 ¢l0| ¥g0|=ET 4~ I &LICY.
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4.5 AutoYaSTE AFE5I0 &18|0|E

AIHO|E TE2MAE ANHSOE MM £~ USLICE XtM|TH LHIE2 A “AutoYaST Guide”, 4%
“Configuration and installation options”, 4.10% “Upgrade”E & XA 2.

4.6 SUSE Managerg ArE5t0{ g18[0|=

SUSE Manager= SUSE Linux Enterprise 22I0|HE & ¥H|0|E, IiX| 3! Hot X2 X335}
et MH &2 MQL|CE o] EFM0l|= 22| 2 =7 MEQ & 7|2k AFEX} QIE{H[O] A7} EHH|
M3 ELICt SUSE Manageroil CHeE XEAM[SE LI E-2 hitps://www.suse.com/products/suse-
manager/ 78 &ZXSIHAAIL.
SUSE ManagerE AtE3H0] A|AH
F HHOM CHEe = gago|l=

A 0|EE +HE = USLICL AutoYaST 7|&2 Sdl stLte|
o = JAELICH

= Z20f|= SUSE Manager A3 o] Moint Z+o|
O[O E-LICE Client Migration EX}of| CHet AH2 https://documentation.suse.com/
suma/ 22| SUSE Manager Upgrade GuideOllAl M ZEILICE,
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MHIA T ATY0|EE oY e SE AHS M2 HASIH M 2|ZX|E2|0| Lot HMAE
FIZB10F ELICE, @I2101E TRHAT FTELL 27E 22(HY EE AWAIA Z2A510)
SE MO HETL A|AE! AEjQt A X|SHX| Qt&L|CH O| 2 Qlsl HO|0|EXl 2| X X|E2|0f| UM AT £~
QLI 220|AHEN A HZE 2|EZX|EL| 7 AFEE £ UELIC
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> sudo snapper rollback

S| Ch= 2 AF8SH0 MH|AE M=z 1 20| = Al A0 SHIE 2| ZXE2[7F @FEA=X S
ol

o o
215= 40| Z5LICE
> sudo zypper ref -s

0| 7| 52 rollback-helper IHF|X|Of| A AtEE &~ RUELICE

SF7| Tol| A|ARIE SESHX| 42 R YaSTOIM H|E 5= 2E2 AHE%HY

o HOIAGOIE Y HO £H 7tEM
e SUSE Customer Center0i| Qi Al A
1. YaSTE AIEStD AT EQ0 > X|E S5 2 MEisI] 5= Ciat AXIE HL|C.

2. MEXLE Z=ZE0| 7t S B2|5h= ol AH8 6= SUSE Al ot HZE T 0 FAE
UHSHM AL, OF&l SUSE A[™ 0| ICHH SUSE Customer Center & H[O|X|(https://
scc.suse.com/ )2 O|S6HH A™ S MMSIMAIL.

3. SUSE Linux Enterprise Server2l & 22 S& IEE UM A2.

>
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IEQIZ014 SILt O|Af2] 22 SE MBS AFBE 4 0D S20|4 2 SE AHE Mz

4+ ALk,
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HIHOR SETH 2= YaSTO|= A|AHI AL £ s oHE 371 7|5 9 2 &0 LI ELICE
O|= MEHSI D MX|St2{™H &M “Hij i 7}0| =~ 9&F “SUSE Linux Enterprlse S2 gl ng/3tzE
2], 9.48 “MEl Fol A| A=A 2E 2 SE 22" E Al TIHSL|CE
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o &8: SUSE Manager 22I0|HE ¢¥18|0|=
Y2|0| =L A|AHIO| SUSE Manager 22t0|HEQl 2 YaST 22}l 0to| a0 M
EE= zypper migration@E ¥ 2|0|ES 4~ QISLICH CHAL Client Migration BEXHE
A2HMAIL. SUSE Manager Upgrade Guide (https://documentation.suse.com/
suma/) 20| dHE|H UELICH

5.2 MH|A T Ofo[zf|o|d HIE=

AH|A = Ot0| 28|0| M2 YaST, zypper, EE= AutoYaSTE Aaigh 4~ Q&L

MH|A T Ot0| T2{|0| M A|Etst2{H M SUSE Customer CenterLt 2Z RMT AHO|| A|ARIS
SZ2¢dljof ghL|Ct. SUSE ManagerE A2 E & QU&LICt.

HEHOf| 2tA|210] AH|A B OFo| O2j|0| M2 CH3 tHAIZ M E LT

SEE AMAHIOM 7hs3t 0F0| T12{|0| M Tt S HELIC

o=

=

StLte| OFO|12{|0| M T &k S MEMRIL|CY,

M 2[ZX|EE|E REstD gdetgiL|tt.

0 W N

oro|a2|0| S A gtL|Ct.

oro|22|0| M thie S 82 AKX 8 SEet MF0fl w2t CHELICE Af SPE OFE! A8 S 4= §l= & E s
dX[et Z< 010|220 d o] MSEIX| 42 & ASLIC

SAENM A 7hset 0to| 20| M T =52 o4 SUSE 74 HIEfof| M A&, X E HZ
e =gl ek ZatE Lot

5.3 AH[A T Or0[ 20| FA
MH|A =H Oro| J3|0| M2 00| J3|0| M T2 M|A & EX ShA|o| A2t £ AT 4= QI&LICE
1. T7|X| §O2|0|=EE A|ZfSHY| Holl= MH|A Sl 2[XX[E2[Z22| HE S A|AR HFO|
E|ABFEILICE /etc/zypp/repos.d/*E S0 O™ ME=Z SOZL|CE,

2. I7|X| G22|0|= AZ 20ll= A AHAS AESH0 O HEZ S0t 4= JUASLICH
(M “Administration Guide”, 10% “System recovery and snapshot management with
Snapper” &X).

3. 0j0|Z12|0| M CHehs MENSHH SUSE 12 MIE{Of| M 2| ZX|E2| C|0|HE HARLICE O] HEfE

o= - "1

£SO & =2|2{™ SuSEConnect - - rollback= AF2TtL|Ct
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5.4 2chel 0jo|g|o]d =+1(YaST)E S¢t & 130|=

YaSTE AHEot0] AlH|A M 010|220 S ste{™ 222l 00| Z18[0]d =75 AFESHYAIL.
72X Q2 YaSTE Bt 2| ZX| E2|0f| M THF | X| S D KISHA| Q& LICE ERAL EIEIIEEIOHH 7| X[ 7}

—_ 11—

AX|E B2 YaST= IH7|X|7t SUSENIM 7t 2= S IH7|X| 2 HHY X| = EX[LICH

Q #m:4x 37| F0/7]
AMH|A = Ot0| TJ8[0|ME WS Il YaSTE 2 E AHE 7| X|E HX|EL|Ct. mztA £
A2 HO| | A AX[o] HR A|AHIS| AX| 27|71 4E9] "7re T AS LT

0] 7|2 S22 HAESI D LRt 7| X|Tt {28 /etc/zypp/zypp. confH| A

solver.onlyRequires NS X EtL|Ct
solver.onlyRequires = true

FIMNMOE, /etc/zypp/zypper.conf IFYUE MESIT installRecommends M2
HASL(C

- O

installRecommends=false

J2H 2E IiF|X| 2ol SEo| HAELICHO: HX| £= MZ2 17 |X[2] 2X|). L 2 =S
fIet Zyppere| SZHE HASIZ{H - -no- recommends It2HO|E{ S AHS LT

AMH|A m Op0| T2{|0| M3 A|ZISHHE LSS SJBHUAL.

1. g2 S5Y 52 UX5H7| 2o S5 MHOIM ALEE|X| b= &S 25 vttt
&S 7|A5HK| Zot= ER LBl YaST= AFZEIX| 8= =& 2| EX|E2| S B X[SHH
Hlg-dstefL|ct.

2. ZOo[ET A|AHIOM & Sl GNOME Mg 2a0ltt AR HIAE 2E= HatgtL|ct
GNOME M| M0l M HE|0|ES MASHA| &= A0| SELICH HF A|AH-0AM 28 0=

-
|
O| LHE0| MEE[X| SLICHGNOMEZ} &7 VNC MM S Al S 2 H|2l).
3. YaST 222! HH|0|EE HASIH A|ARIZ 2[5t £| M I)7|X| FH|0|EE HhELCE,

4, I§7|X| yast2-migration X & A=2 MX|SLICHYaSTS| AZEL O » AT E Q0]
ZH2|0f[ M),

5. YaSTE TA|ZEILICH =X ™ M2 AX|ot 2=0| 22| HEfof| EA|=|X] gS&LICt
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et O EE2 A| A s ATER|NE 2F7E). 7St 0t0| 12{|0]M CH4 5! 290
HAIELICH A|ARIO| M OFO| 20| M CHA S & 0|2 ALY = U= B3R SEO|M SILIE
MESHL|CY,

7. SE0{|A 010 22{|0| M CHANS St MEHSE T LSS MEHSHO] Al TIBtL|CL,

8. O10|18|0|M =317t HOH|O|E 2| XX E2|E M2

9. 22zfol oto|aa[o|M =37t DVD = 2 MHO|AM A 2| EX|EB|S A=
2| X X|E2|E H|2M3tst= 40| E&LICH A 2| ZX|E2|= 0| MH[A L
Customer Center EE= RMTQ| 7|& 2| XX EE|= X522 N HELICE.
HAZ|X| 2 MENZE FX|EILICE O] = LBHO 2 H|E HF L= AMH|A To| SHEE|X| @t 2
2 XX E2| 2THE +SOF Solg & ASL|Ct

bl

10. R9of= 2folstal [LHZ]S =28 00| 220|843 AlLEtLICt. 0| E AlA S s8] 2RlRtL|C,
A

11. O40|38|0|MO0| BLIH A|AEIS RYA|EFSHL|

|

[l
o
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5.5 Zypperz d18|0|=

ZypperE ALE3I0{ MH|A T Ot0| J2|0| M S &St ™ I 7| X| zypper-migration-pluginOi| A
HHE zypper mig ration= zypper-migration-plugin.

. ~
Q #m: 4x 371507
MH|A ™ OLO| 30| ME ST Il YaSTE B E HE 7| X|E AX[ELICE [2tM E3)
AR ™ol £| A HX|2| B A|AHIS| MX| 37|17t MEs| ot = USLICH
0| 7|2 S&2 HZASI D HRsh 7| X2t 5{85H2{H /etc/zypp/zypp. confH A
solver.onlyRequires M2 ZHTIL|CE
solver.onlyRequires = true

FIHOZ, setc/zypp/zypper.conf LU S MEISE D installRecommends M2
LI,

od

installRecommends=false

6. YaSTOlIM =2t¢l 0ro| 20|45 MEfetL|CH O22)|0] =& SUSE Linux Enterprise Servero|
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SE MM 2 £ 2P0l thet oto| 2|0 M2 MSotX| ¢h= 3R oY B[ ZX|E2| 742

NVIDIA Compute 2 =1} Z2 ErAF 2| EX|E2|0f| A RUSLICEH 2Rt 42, 0to|a20]d =

J2{H BE 7K 2| SE0| HAELICHM: IHX| £= MZ2 17| X|2| 2X]). HE 2 ES

213t Zyppere| =2 HZASIZ{™ - -no-recommends Lt20|E{E A2 BIL|C,
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AM|A  Opo|T2f|0| S AlZISHH CHE
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2EHIA

to

1. AUCO|ESY AAHIOM 4 52 GNOME M0l 21015t 2R HIAE
GNOME M|M0j| M HH|0|EE HASHX| gb= 20| Z&LICH B
O LiE0| ME&|X| Q& LICHGNOMED &7H VNC MH S AH Sl 32 X 2l).

2. SUSE Linux Enterprise A|[AEIS OtEl SE5IXA| SUCHH X7 SEELICL
> sudo SUSEConnect --regcode YOUR REGISTRATION CODE

3. C+32t Z0| 0fo|ag|o|MS A|&FehLCt.
> sudo zypper migration
Or0|12{|0] M T2 M| A0 CHEH 3 ZHX| E 4 Abel:

o A|AEI0IA OF0|22[0] 8 LS = Ol A EE &= U= R FFRUM SPE otLt MY
7 ASLILE O = oLt 0] &2| SPE AT = 2 |2 XM= (SLES, SLED)O|
Het 22kl 0Fo| 22|04 2 F=2 H{F S| SP AtO[of A2t 7% SfLlct.

-

2HOE Zypper= zypper dup=E MEHE[= --no-allow-vendor-change M2
SLLICE EFAF 2| ZZX| E2|0f| A HH3|X|7P HX|El 32 0ol M2 Ii7|X|7} SUSEN| M
7t e st IfF|X| 2 v X| R =E 2 X|gLCE.

E

e ZypperZt DVD E£&= 2 AMHOIM A 2| ZXE2|E &= FR oY 2|EXEEE
H|ZM315H= 70| £Z&LICT 0|F SUSE Customer Center EE= RMT 2| EX|E2|=
X=O 2 HM|AHEL|CY.

4. = HZE A 59|, MAE 7 |X[E HELLICE yE YO AL
(o= Fetot 17| X] = A[AH0)| 2t OHE 5= AS).

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 ATESIS{™ shift — Page + L= Shift — Page + 7|E AF2TIL|LCE,

5. 0to[22|0]40] ELHH A[ARS T AIZFRILICE
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5.6 8t Zypper= ¢¥1g|0|E

QE{Ul EE= SE MO M| AT 4= Glo] A|ARIS SESHX| Ret Z2, YaST 0to[23|0] ¥ ==
zypper migrations AFESH0] A A{H|A MO 2 O}0| 22{[0] Mg 4 GIEL|CE O2{sh 20| = 2t

Zypper % R 7| £ELS ol A MH|A MO = 0to| 22|0| e 4= AUSLIC.

O z2:s==x a2 A 2HD Y
M MH|A O = 9| 0] OO0 12[0|M A2= QUEUl iE= S& AH0]| UM AT 4= gl= SEEX
U2 AAHDEX[RASLICE O E S0, EEsH| 2 &= U ESRI 3 LHS| A|ARIO| 0]0] siEe
2 USLICE SEsH A|A-IO] L= B R YaST £ Zypper OHO| 2|0 ME AL SHUA 2.

O z2: 4xa=
O| Ofo|2f|o|d Z20i= Ofo| 22f|o] et A|ARIO| AX| AA0| CHEE HMATHEQTILICE
O£ =0{ RMT At EE= SLP MH E A5 =g 4~ JASL|C

O ZHoll M= A|ARIO| X El ME HT S 28 2[4 AG[0|E 2| ZX[E2|0f| HM| AT 2

—

CC
o el
o

o,
U010k LIt

1. Oro|J2f|o| et A|AEIO|A Al Q1 J2HTl M| Mol 2215 ZR00|= BT MlMoflA
HEBILICE 24T MM A T|0|ES A#BIX| et O
o

ZI0[R S HAE 2EZ HY ;
ESLICH 92 A A—O0IA 22013t ZL0= 0] LHSO| HZE|X| e5LICHXS 37 VNC
MM M8 301 Z2 HQl)

2. O|™ SUSE Linux Enterprise 2| EX|E2|Z AI238t0 I 7| X| 22| =FE AH|0|EBtL|CY,

> sudo zypper patch --updatestack-only

3. M 2[ZX|E2| 7t SYEX| g2 W7 IX|(SE W7 |X)el S22 7HMSLICt Ol2{s 7 |X|=
Oro] 22| o [ X| ¢ Oto] 22|0]d O] = of &S 0| HFE[X| 45LICHOIR: AFESH= THE
I7|XI17F O Ol =&t X| i MO Z HEE = /UZ). FFS 718 31t 20|

AT,

E
==
b N g
(=]

> sudo zypper packages --orphaned

SES HES = O ol HROHK| g2 E% S8 I |XIE MARLICH g2 2= S8 WIIXIE
7| ERfLILE Ol = LIS0l H| w5t | ¢|sf 2Lt

4. L3S Hot0] oixf A|AE0| SEE RE 2| ZX|E2| 553 7IHFLICh

> sudo zypper repos -u
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MEH™ HS I} 15-5p57t £| =5 2} 2| X|E2| URLS UOIO|ESIMAL. 0|2 =
2|EXX|E2|9 URLO| IS0t 22 ER

http://rmt.example.com/repo/SUSE/Products/SLE-15-SP2-Product-SLES/x86 64/product/
Of2fet 20| HESHIA|L.
http://rmt.example.com/repo/SUSE/Products/SLE-15-SP3-Product-SLES/x86 64/product/

EX|E2|0[A O] ZHS AsHOF L|CH oIxH H|2detEl 2| ZX| 22| M =
A OIALICH J2{0 LIS0f| A|ABIS SHA 84S I A|ABIO| BRHRE| AX| AAS

e +
Lo o
H
i
o

pal
T

= &4
5 20
2

mo
rE

o
=
ot

—

TR
>
umm

oy
L=l
= ]
._1_

Uy O i

Zot7| floll MISEl= 482 tHSat 2Lt

> ATES|0] 2| ZX|E2| ALR. 2| EX|ER|2 Metstn HE S 22/st0]
LQStHAS $HMTHL|CtH 2= 2| ZX|E2|0|A 0|2 EL|Ct,
b. Zypper At2. C}21} 20| Altisto] 0| 2| ZX|E2|E ®|HELC,

> sudo zypper removerepo OLD REPO ID
O CHZ, L3 20| A5 s El= M 2| EX|E2| S F7HeL L.
> sudo zypper addrepo -f URL NAME-15-SP5

C. /etc/zypp/repos.dOilM 2| EX[E2| F1d I HE], Zf 2| ZX[EE|= 119 18 THE =
HA[EIL|CE 2 THA 0| M baseurl TF2t0|E] 2fS HASHOF 2HLIC

5. zypper repos -uS H&SI0] HE AletS eQlol = LZ3 2SI 2| ZX|E2| S
Yolo|EfLCt,

> sudo zypper refresh -f -s

2| EX|E2| YHO|ETF HISH= 2, URLS X YUSHK| SUA=X| CHA| ZHRIRILICE /IS
+HY + gl= ZR0ll= Aot I X E2|E Hgdstst= 20| E&LI
=2 ZX[E2|7t SHIEA FHE FR0 =32

> sudo zypper refresh -f -s
CHAl A5t BRE 2| ZX|E2|7} X4 MEf7t | == gLt
6. Oto|2f|0|MZ A5 Hof| @M HIAE A S Sh= 20| Z5LICL

> sudo zypper dup -D --no-allow-vendor-change --no-recommends
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D IZHO|E{ A|ABIS A2 HASHK 91 0p0| 20| M S Al B20| Mot Bo| HAS
SSHL|CH S 7t LASHE SRS S Al TMBHL|CE AJY AH0| NBoHs AP

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

-no-allow-vendor-change= EfA RPMO| 7|2 A[ARIS] RPME HOMX| QLT SfLILCY. --

no-recommends FM2 £7| EX| & M FAE IHF|X| 7} CHA| FIHe|X| g8 =5 BfL|CE

7. O}O|Z12|0|M0] Rt= |0 A|ARO| A ME|A M HHO 2 REL|H S 07| X| 2HQlS THA|
AL

=

> sudo zypper packages --orphaned

UPOI 20| ME ARG | M Aot ZE0t M =52 | gL Ch M o7 | X[ 7 S 50| BEAR[=
L M Mu|A | CHE R =2 O[S 7| IHEY 4= J}SLICE o™ HX|of s 2=0| gl=
2 7| X[ 7} HO|O|EE| X[ t&LILCE.
https //scc.suse.com/packages 20| M TN7|X| 7} £ot B &2 ole o J}SLICE zypper
addrepo SE= YaST AT EQ0] 2| EX|E2| ZES AIRSI0] F2tEl RES 2786t 22
Ao o= 0]l sl HSt= S 17| X[ E Ho|o| ERLICE

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

8. M MH|A HOZ OF0| Z12| 0| M E| A S LICH

57 XMH|A T SHH

AMH|A 0| ZHE K| @42 AL SUSE Linux EnterpriseOf| A= A{H|A T 0+0]| 22{|0| M 0] A|ZHE|7]
O|F AEHZ A|ARIS E| ST = UFLICE 0|5 2= A-IMS E43tol Btrfs RE THE|M
(SLES 12 O|=RE 7|27} 0| ERefL|C}. XtM|gt LIEE X “Administration Guide”, 10& “System
recovery and snapshot management with Snapper’E & ZstHA2.

1. 25 ARH AR SES T4 SLICL

> sudo snapper list

£212 ZE501 AH|A T 040 120] MO| A|ZHE| 7| XIHO| WAE ALAFS SHALICH
% 0] S SO LSO U0 AUNE NS5 0I5 ZU anportant EAIS0
UESLICE 4 Fo| AtAr ot L Ho| UWE 7|28 SLICk

2. NAHS HEEBLICH B8 HF0IA 27| B8 ALA0|H £E 20 A5 Metor o
CEAO) A 7|2 eH & Kot S O| ALIARS MENBILICH 5 $) 28 Ol (A4l o) 7}
[o] = K=1
=

ELCEL|C} SLES 15 SP5E A|%5tH= et
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https://scc.suse.com/packages

3. AAZIO| A AR THE[E0] 7| ME2 =2 B E 0| JEfZ B-ELICE rootZ 221511
SHIE AHAES MEHY=X] 2HASLICEH BE 7|S0| M2 2S5t=X| = 2l gLt R E
o A A2 §7| HECE HMEIERE 7|50 HMeto| UAS + ASLIH
M7t EdStAHL R E AME RES AR MEYSH LHE AMMS HMESH RERLICH
OjmintX|= S H o = HEE[X] UG LICH AHAF0| SHIZW MU 2 2S5t= FR TS
TS HASHH X2 HFHLIC

> sudo snapper rollback

AAEIS HEEIBLICE S8 Sheio) A 7|2 HE S22 Meisio] 278 AAHOR
B,

4. 2| EX|E2] FY0| MU= MEYE A=K el Ch Eot 2= HFO0| SHIZ SEEIAEX]
SHOIRtL|CE SILIEtE HRE 32 LIS A|AHS A0 EY 4= 7L A|ARI0| HRE
I7|X| 2| ZX|E2|E AFE5H0] HH|0|EE = ASLIL.

O XHE AIZFSH7| Tof| QB Llof HH[A S = UAEX] 2SI AL,

a. Ct2S A&t MH|A B 2[XX|E2|E M2 O-LICE
> sudo zypper ref -fs

b. CI22 Mt &4 2| ZX|E2| =E2 /I SL|C
> sudo zypper lr

O| HHES =22 KIM|S| SQISHMA|L, AUL|0|EE fl6H =THEl AH|ALL 2| XX E2|7t
LI | X| QfOtOF BHL|C}. Of|S S04, SLES 15 SP50|AM 0| A SLES15 GAZ Stist= A
BEL2 51 ES15-5P5 2| EX|E2|7} OFLl SLES15-GA E|EZX|E2|E &l of ehL|LCt
HRE 2 EXELT7I LB = 2R 0|2 AXstn 2ot AR AR SR ME E=
MH|A ™ ™ 0f 2 X|ShH= HM O Z HH20{0F §L|CH X[ &[= 00| 2|0|M H=Z0f| CHst
ZEXER SEL2 132 “IE E44 0l 20| T A0 278 FERSHUAIRL. (EY

2 US| FOUSHMA L. 2| XX EE|= XIS =2 YUO|O| EE[X|R 2olstn QS
St= 210 EZ&LICE)

c. OIX|Ho = CHEE Ao HX|o 2= HE2 S5 MEiE =elgtL|Ct,
> sudo SUSEConnect --status

D E NEO0| Registered@ 2 E T E|0{0F BIL|CE JHX| g0
SELCE

rg
n
gjo
mjo
>
o
Ot
2
on
Ju
mjo

> sudo SUSEConnect --rollback

OfH| A|ARS M| I O] 22{|0] 0] A[ZHE[7] 2]7Hof A El SEi 2 E[ SRS LIC
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5.8 SUSE ManagerE At25t0d 20| =

SUSE Manager= SUSE Linux Enterprise 22t0|HE & ¥H|0|E, THX| ! Eot =H S I S517|
Lt MH R EULICE O] EF M0l 22| 2 =7 MESF & 7|8 AFE Xt QIE{m| 0| AT} A
XS ELICE SUSE Manager0il CHSE XtAISH LI 2 hitps://www.suse.com/products/suse-
manager/ 78 EESHYA|2.

SP Ot0| J2{|0| ME AF23HH F B LHOj| A CHE SP(A{H|A =) 2 Oto| J2f|o|ME o~ USLICHO:
SLES 15 GAW|AM SLES 15 SP52).

SUSE ManagerZ} A|ABIS 2t2[dt= 20l= SUSE Manager 2 E A Q| AF 3t ZH0|

YO|o| EELILCE Client Migration EXHo|| CHet 4H2 https://documentation.suse.com/
suma/ 2 2] SUSE Manager Upgrade Guide0®llA X3 ELIC}.

5.9 openSUSE Leap%|A| SUSE Linux Enterprise
ServerZ 18|0|=

openSUSE Leap &X|E SUSE Linux Enterprise Server2 & 12|0|E& 4 JU&LICE
Oto| 12|02 I8 Ot Leap H{ZI0| X| ==X ZOMEE{™ 2.2 “SLES 15 SP50]| Chal X ==
goeo[= gl oo aeo|d A2 E HESHIA L.

(D) 79l: openSUSE T7|X|E T & Oto| I3|0| ME 4= @12
openSUSE= SUSE Linux Enterprise Server=2Ct O B2 I{7|X| £ M| S ELICH =7t
I§7|X| = CHE-2 SUSE Package HubE &3l Ml& %11 Oto| 20| M E L|Ct. SUSE Package
HubE Sdll MSEX| 8= =7} 17| X|:= 00| 12[0] M = YO|0|EE O 0| & =45
AOOZ 0|= H|AHdHof LTt
A AR 2F0)| et 2 Ii7|X|E SUSE Linux Enterprise Server 3 SUSE Package Hub
2| ZX|E2|0M MSst=X] 2l A2, SUSE Package HubOf| CHEE XEMISHLHE2 hitps://
packagehub.suse.com/ 2 & XM A2,

5.9.1 vyast2 migration= A2 ¥ 18|0|=
CHS EXt= 5.4% “22t0l ofo| 12|0[4 =32 (YaST)E £ ¢ 12|0| =72t QAFSHK| 2t H 7HX] =7t
A

THAZE 2Bt 2F A A”M Ol ZZAINME M| W, 2 2 S SHeHIAE A 2H0A

I
M dddl 2= 20| E5LC
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HX}5.1: yast2 migrationZ Al23}0{ OPENSUSE LEAPS SUSE LINUX ENTERPRISE SERVERE 2 2{|0|=E

openSUSE LeapOi|Al SUSE Linux Enterprise Server2 0t0|a2{|0| Mst2{H C}S THAIE
sAELCH

1. AESIX| RERESE IZTHUS B TTYRE MEBL|CHHE S0 ctrl —Alt -F1 27|
). A CHS root=E 2QITL|CH

2. yast2-migration 3! rollback-helper If7|X|E A X|StL|Ct.

# zypper in yast2-migration rollback-helper

3. C}

lJIo

1t 20| rollback-helper AH|AE 2 5}EHL|CY,
# systemctl enable rollback

4, C+21} 20| A|[AERIZ SUSE Customer Center0f| SSgtL|C.

gjo

# yast2 registration

5. C}S1h 20| Oj0| 12| 0| M S =R LICY.

ulo

# yast2 migration

O|X| A|ARIES SUSE Linux Enterprise Server= 010|120 Mst= ZtH0| 83 HO =
ALZE|JASLICE 67 T30 = 22 E XSt S Ii7| XIS M7t 2tFSHA| K| == SUSE
Linux Enterprise 8X|E A& S2IX| 2telgfLC}.
Oto| 22f|0|M = |7t L HSHH MH|A T 2 T2jjo|= 242 010|a|0|ME =S8 & USLICH
KA RS 5. 7% “MH[A o 2807 Z BRI,

5.9.2 yast2 migration_sleE A2t ¥2|0|=

openSUSE Leap%|A| SUSE Linux Enterprise Server=22| 7t 2}El 0H0[2{|0|MH2 Leap 15.4%H
7= 0|2| 27| 2 HZELC

HX} 5.2: yast2 migration_sleE Al23510{ OPENSUSE LEAPS SUSE LINUX ENTERPRISE SERVERE 13|0|E

openSUSE LeapOlA SUSE Linux Enterprise Server2 00| 12{|0|Mst2{™ CIS THAHE
eIt
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1. A83HX| = BE S8 ZEOME HELICHAHT).
2. yast2-migration-sle % rollback-helper I§7|X|E A X|EfL|CE.
> sudo zypper in yast2-migration-sle rollback-helper
3. C}22F 20| rollback-helper AMH|A S EHMotetL|Ct,
> sudo systemctl enable rollback
4. YaSTE B 2L ES|0f » 22121 0f0|T12(|0[ 45 MENSIAHL THE S S-RfLICt.

> sudo yast2 migration_sle

OFg A7 OFO| 22|04 2 M AE QL BtL| T, E ol 1I0|E7f A= R A2HS
S=0ot7| Hof *E*II%*—?—‘RAQ'—IEF SEOIHH SE I WA MY FAE LHYLICHL 2
RMT MH0|| S5t S5 2= ol s URLE Y=ot HA} ﬂ1|°' F2E H|9| UL

AAEIO| S25|H SUSE L|nux Enterprise Server 2|ZX|E2|7} F7tx| 10 SLE THZ | K| 7t

MX|£|0| openSUSE I{7|X| S CHA|BLICE,
5. A|AEIS HEEISHL|C}:

od

> sudo reboot

O|X| A|AB!IS SUSE Linux Enterprise Server2 00| 12{|0|M3}= 20| d3X o=

IEE[QJAELICE 67 2 T12|0|= =5 THst D ST I7|X[E X1I710P01 2EHSHA| x| @ El= SUSE
Linux Enterprise &X|E A& ZQIX| gfQlefL|C}.
Or0| 2|0 = X7t L MSHH AMH|A T A4 72[0|= 22 010| 13|0| M E = ST & ASLICH

|2 o4
KIAIAFEHR 5772 “ M| A =62 KX}
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6 HIgo|lE &=

o
on

ot =0

rir

U 27} XIS $3oHof BILICE TS Tl M= 0[213 E7IS

e oe
= |d
o &
r o

6.1 O|H mi7|x| =l

=2 H7IXet S 2R H7|XIE AARHIA 2. S8 17 |X| = & w7 |X] 2| ZX|E2{0f A T
Ol ArEe 4= GlELICH O 0| HCO|EY += §lOM XA EX| g&LICh 252t M & 17| X|2|
SHECE SERY WI|X7F AR =EASLICE SHE W7 |X| = O ol EROHX| B 2 DiEItX| 2
M| 7o OF L Ct.

=2 17 |X| S22 Solsteip Cte g AL

=

> zypper packages --orphaned

> zypper packages --orphaned --unneeded

O] =0l M ot2] HRot 7| X2t M3 = FFH S 7 |X|§ BEE +~ ASLIC T FEC= =&
s

XE
71X & SRS H7|XIE 25 Mot H LSS HARLICE

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

M el 7HE St

ES.:Z -:;l o ]]:r == E:]-Eii = L’l [:r.

*.rpmnew 3 *. rpmsave It S 2AQITIL|CE, I§7|X] BX| = HFE 7|2 714 THAof et HE Areto]
20| =0f ZEE FR THUS HojM= il 022t It R F Ltz MG E LI *. rpmnewdil=
M22 7|2 #40| Zet=(n HEE IS IHZ FXISHX| T, «. rpnsaves M 7|2 THU = WH|E
HEE 4ol AR YLICH

Ol={oh mjUO| HAL|H AHEE HAISI D SHIE HE Aret3S oA, TA| oHd A|A-S
P TRt OH setc LA EE| T HMBIH EL|CE CHS BHS ALSRILIL

43 0| mH7|X| &l | SLES 15 SP5



> find /etc/ -name "*.rpmnew" -o -name "*.rpmsave"

6.3 Python 3 2= &3}

SUSE Linux Enterprise Server 150X = 7| 2% O Z Python 3.62 AFEELIC}. Python 3.9

SLES 15 SP30i| Z| &1 CH| WHO 2 F=IHE|AUSLICE O] {2 SLES 15 SP4RE] I 0|4 X| 2 E|X]|

tELICH M, 52 HH|0|E 3 Hot £H0| ZEHEl 2| M Python HM S Python 3 2ES E9
Atgg %!%l—l Ct.

SUSE Linux Enterprise Server 15 SP30]| Python 3.98 &X|st AL CtS2 $83t0] Python

3ZES g4t Ch

> sudo SUSEConnect -p sle-module-python3/15.5/x86 64.

OL|™ zypper remove -u python39E AFE35t0 3.95 X|H5t11 7|2 Python HECE E|SE &
USLILCE.

6.4 XFSv4 ZX| ChA| ol

SUSE Linux Enterprise Server= XFS I} A|AHIQ| “2C| A3 HA”(v5)S K| EHL|CE 0] A AlQ|
Z2 0|H2 2= XFS HIEF CIO|E{] XtE M| A, I WA X[ 2, mhof| Chet O B2 42| HAM|A H|of
SE XS MSeCh= FYLC

— Ood
O] &Al2 3,12 O™ HZT Q| SUSE Linux Enterprise 7€, 3.2.0 0| KT 9| xfsprogs % SUSE
Linux Enterprise 12 O|T0f| 22| AEl GRUB 2 MM X[ =[X| g¢&LICE

2 . — o

O =2 va=ool4 Ar2EX| 42
XFSOl M= V4 dAl0| M A|ARIO| I O] & AFRE[X| §S&LICH O] MY A AR AR O
HHOZ MME|JSLIC

> sudo mkfs.xfs -m crc=0 DEVICE

O] Y42 SLE 11 3! 0|7 Z2[20M AL EIRALH oI dnesg HH2Z F1 HIAX|IE
it

o

>~

Deprecated V4 format (crc=0) will not be supported after September 2030

(o]

dmesg HH2| ZHOZ 22| H|A|X|7} HA|E|H Dj A|AHIS V5 YA OZ AH|0|ESH= 20|
Z&L|Ct
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CHE EX[of HofE

muin

S A SrL|CE.
ZKlof| Y A|ABIS M-detL|Ct,
> sudo mkfs.xfs -m crc=1 DEVICE

YOIo|EE HX|o| HACZHE HO|HE =

=

LIC.

XFS v4 ZX| ChA| 81l | SLES 15 SP5



7 YETJCoMIE

SUSEOI M= WX E S ZHLISHA| AL LICHO: #xH AZER0 8 3 7|52 EHE|AE
SUSE Linux Enterprise 11H9|I|§ oto[12|0]M). O] &2l &= SUSE Linux Enterprise

AZEQ0| 7| X[ Hot A T|5E &elsty| 2o A H= E H|wdt= 20| of EH(7t
E|=X| HHEILICH E3t 0] HO|A = SUSE Linux Enterprise ME2 7|#C2 88
D2 ATEQY 0 T2hd S RXISIHM A|AR AT EQOE X4 HEZ QFTSHA|

QX|ot= S MEBHL|CE = SUSE Linux Enterprise A|AE

2 AT EO{ofl M MM 2
HEE= 37 2ot ZH|2F AT EQ0{2] oixl| MEfE 2feldt= WS

o 4 BLICE

CHoH BHE JHEAH= THF X7t 22| AE B ZStE(H 2= PAEZ HAAS S HESHKA| t&LICt
UHIMO T 1S 2| At HAER HAES ARStT |

EHE5t0 S +FetLCt of2{eh 2AlS HERIO0
old

=]
IHHE O 2 HIE B2XHe TS & 7HX| Z20]BH 5|4 B O ALEY0IS AFSBILICY,

i
Kl
9'_I-
T
Il

o I{7|X|Q HAEZ HTO| HHALRIO| {2 BIOFM [ O| & MBS MAlSr o~ Ql= 32
o B LR AT ELO{MZ AZHO| XIHof| 2t 4 S0] Mot 50l l= &

SUSEO|AM = AIE{I2t0| = AZEL0{2] o] 2t &= 7Hol|
I EZS AMERLICL O] S0M 7t St A2 L2t 25U

o SUSEQ| A Z20|= HIF0M A-E3t7| 2I3H MZS EET M AT ES O HIC7L ALSE o=
%EOJ HEQl QIEH|O| A (API)E E RSt RU0{0F BfLICY,

* SUSES| AME{ 20| = H|F EE|A0M A E 7| X7} £|119| 7| 5E MSSt XpM| EE= FA|
AE{ZELO|= M Zo RRZ 2 &= HAfehHA~ EE X0 hL|Ct,

* Oracle £= SAP MZ& Q& 20| ChE I 9] Cifet SUSE B Z2t0| = H|FE Q152
FXIsHOF LTt

ac W E 2 AMR3SHs O[S | SLES 15 SP5



o SUSEQ| HEXt7t HH RIS | A0 2HE HE= UM LS ME HES ROl SHE

FEE gfLCh

o SUSE X|JH0|lM= EF AIE T 20| = EHE[A S FYetohA metste] 2 HEE Feldstd
[=1

o
AM7Z|1HESHA MSE = ASLICE

7.2 “EEEMRflgmmgoﬁ-

AL AE Z20| = HF0H| ME22 BAEZ HEO TNF[X|E AHESHA| gi= 20| Ll FH
AL a8l ol %*'OI’“EH& 8 OfElLICt. £ 7ol If7|X|2 < 3| Hio|2 A&
WA ATEYOoM= ZE HHOM M= Aol AL Hoto| B SfLICt s e
S 20 SHE == 7K B 7HE £ HTO| 2| AE HTO| AE T240|= HFZ0| AEE +=
A LI

CHE Rl Ii7 X[l 0= MEE il MZ22 HHUS A8 E = ASLICH WEEES H|2sh= 20|
BHIZO|X| AL 2[4 HE S AEDHOF Bt= 7|1=H 0|7t A= B

7.3 BT H3 o)Al ChSt T EO| Bt

WEE 0| AL WA (R0 EH26] BIH HSE bImSto] SUSE H7IKI0| S5 S0l thet 23 Aol
EEE|0f ULE S 7150] £715/0] QU= X & 4 QALICH HEES ASE F2 SUSE 7%
BT M5 0| YA B2 B3| SUSE H7IX|9| 7]10] Bl YA HFHS LIERILIC
017]0ll= ST PAER L2l A0 GUXIBH SUSE TH7IKIof HESE 81 SFAFET 71550] ZotE 4
Bt

WEEIO| HRE FP HBHE BN ¥ YOR QI R U 4 U EF Y F oiLiz 2ot
HA ETQILICE U HOHFOkY 2N ET(EE ST E70 ST HAE)E HH HRoAR
MYELICH C2tA 0[23 7 W HIASS WEE T3 Al ‘2N 9878 M| ettt

(Y ALERI0I7} H{OBICID HR AHE FQ), wot Z4 RN BINE TIIE of H2o| b
S L AR| F|oH HIAES J|$OR SHoX| S SeIcHAIR

o I{7|X|2|HF 20

> rpm-q --changelog name-of-installed-package
> rpm -qp --changelog packagefile.rpmpackagefile.rpm
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EH0| M 7| X|2| HE 0|2 ZHESHA| EHELL|CY.

If7|X| HE 230 = bsc#1234(“BugzillaSuse) 2t Z2 &50| ZatEl 4 JUELICE Com”)
o

E— o a AN
Z2 50| ZeHE 4 ASLICE 7|2 /X FH 20l LFE FL202h M| AT 4= USLICE

SUSE TH7|X|of| CHSE A A Q1 MIE M Eef LutXM ol LHE0| Z2HEl /usr/share/
doc/PACKAGENAME /README.SUSE IMO| I7|X|0f| Z&HE 4 QU&L|CE.

AATEE Q= A5 FR MY + s EE I 2 APk HIO[LH2] RPME 2 ESH=
S0l HEE HH“ F RPM &A mi7| X0 Zet=|0f }ELICE SUSE Linux Enterprise

ADEQ|0oje 22 MXISt= 20l Ciet LI8 2 M “Administration Guide”, 9% “Managing
software with command line tools”, 9.1.3.58 “Installing or downloading source
packages”E & ZESHIA|L. SUSE Linux Enterprise0| 7| X| & YESH= o] Cigt LHE2
M “Administration Guide”, 9& “Managing software with command line tools”, 9.2.5%
“Installing and compiling source packages”E & X5t A|2. SUSE Linux Enterprise2|
2T EQ0 Ii7|X| =0 CHSE XiM|E LHE 2 Maximum RPM (http://www.rpm.org/max-
rpm/) 2 EME HZSHUAIL.

Hot 3 M0 el A= SUSE security announcements (https://www.suse.com/
support/security/) 2 252 HXSIHMA|L. O|= FE CAN-2005-24952} 20| HEE}E
0|28 ESHHIE LIEPHL|CHCommon Vulnerabilities and Exposures (CVE) (http://
cve.mitre.org) 27 ZZHE|M RXIE4E).
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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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