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ZIRE (R ZR& (R ZRE (R
EMER 1 TEME 1 TEMNEE L
0 2 ERFE) 0 2 ERFE) 0 2 ERFA)

i

RIGERTTE =

1
BX SUSE Linux Enterprise BfiERNNEZER, S TEMknowledgebase article
(https://www.suse.com/support/kb/doc/?id=000018318) 4,

1.6 {#F SUSEConnect JFFIECE A TEM

BT, RFEM SUSE Customer Center (3JFE M https://scc.suse.com/ 2) szt EARL
I (W0 SMT) BEERE. BEEIMIMHNEZEFPFOANFEE URL, BIIHRK LFRE
A ANMEERE, BRMTAINER zypper :

# zypper repos -u

X=ETRRSE LFAERAMEFEENY IR, 8MEFERNIR. [MEITIL, AIEHERS
ERRAESRF. FRED -u Er] LIREEEFERIRIR URI,

EEMERYITEAN, 35317 SUSEConnect, fIy0:

# SUSEConnect -r REGCODE

FECEHEMTEN, e LUER SUSEConnect:

# SUSEConnect --de-register
EEEAMRENTmRERT, BEAUTHL:

# SUSEConnect -s
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Long Term Service Pack Support (LTSS) #£4<7T SUSE Linux Enterprise Server B94%
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products/long-term-service-pack-support/ #
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1. EﬁﬁE', 'l«Tlﬁl/ﬂﬁE LTSS m{-FI'E’Jann/Iﬂﬂ/uE’J%,JLo ﬂﬂ%r‘ﬁi&ﬂﬂ%,m 1§\_/_LX—FHF

A
< .

> sudo SUSEConnect -r REGISTRATION CODE -e EMAIL ADDRESS

2. R LTSS ¥ BT AT ENRS:

> sudo SUSEConnect --list-extensions | grep LTSS
SUSE Linux Enterprise Server LTSS 15 SP6 x86 64
Activate with: SUSEConnect -p SLES-LTSS/15.6/x86 64 -r ADDITIONAL REGCODE

3. BRIETRAUEIZIRIR:

> sudo SUSEConnect -p SLES-LTSS/15.6/x86 64 -r REGISTRATION CODE

1.8 3iR%! SLE R

WMREFEEIRFIFFLLEE SLE WkRAS, 1BEFE /etc/os-release XHHAR,
AILAER zypper FREUTEANL AR XML 6

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

<?xml version='1.0'7?>

<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>
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—» NBABHA M LTSS AR

SLES 11

2.1 ZHRFARERZER

L5 ARIERE

AP IR B A 2R B8 1 RIER FEAITBAURIER %Y SUSE Linux Enterprise, MAi&EA
FHIETHFMBENBER. INREFERT PostgreSQL 3 MariaDB #iEEETEf#H,
NIeT RE R EFHITRIENRIERAA R UARENN AIZRF.

FHRIRIERFZHI, 5B MRelease Notes (https://www.suse.com/releasenotes/) 21 LA

THBXEIEFERTNER. NRRBETHNEERSE, FBRE3E EEHE U
T RRFA R R,

BT RASZHIFNARBE

M SUSE Linux Enterprise Server 11 #4&
RZFFEEM SLES 11 #4R. ERIMRAZE/DFE N SLES 11 SP4, HEERBELALE!
SLES 15 SP3, A7 geFtZREI SLES 15 SP6,
MRETEPITEI LR, BB LR SLES 11 RS BHKE
SLES 11 SP4, SLES 11 SP4 Deployment Guide (https://doc.suse.com/sles/11-SP4/
html/SLES-all/book-sle-deployment.html) 27 Fh BT HEFFKTFE, FH TR, LUBRHFH
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I NFALKE SLES 15 SP3, SLES 15 SP3 Deployment Guide (https://doc.suse.com/
sles/15-SP3/html/SLES-all/book-sle-deployment.html) # AN BT AR STR, ARSI
BZAtsm PRV BAA R EI SLES 15 SP6,

M SUSE Linux Enterprise Server 12 GA / SP1/SP2 / SP3 [ SP4 &
ARZHEM SLES 12 SP4A B EMRSZS B EEAR. ERIMRAZEDFEH SLES 12 SP5, 78
F4RE| SLES 15 SP6,
MRETERITEHRE, BEARRELRERN SLES 12 RBZEHEKE
SLES 12 SP5, SLES 12 SP5 Deployment Guide (https://doc.suse.com/sles/12-SP5/
html/SLES-all/book-sle-deployment.html) 2 BB T L AHFITIE

M SUSE Linux Enterprise Server 12 SP5 A4k
EM SLES 12 SP5 A4k, NZIFEBBRNALSFR. BXAT, BN F45 "Wl
&K o

M SUSE Linux Enterprise Server 15 GA / SP1 / SP2/ SP3 /| SP4 4k
TEZEFEIEM SLES 15 GA. SP1. SP2. SP38{ SP4 HA%, EHIRAZE/DEN
SLES 15 SP5, A &EF4kE!I SLES 15 SP6,

MB35 LTSS 8§ ESPOS BY SUSE Linux Enterprise Server 15 SP1 / SP2 #4&
L FFEEMMIT LTSS 3¢ ESPOS A SLES 15 SP1 3¢ SP2 AR MRS E L TRk
LTSS 8¢ ESPOS B9 SLES 15 SP3, 7 gEFHZRE) SLES 15 SP6,
B, BRER SLES 15 REBFREI SLES 15 SP3, SLES 15 SP3 Upgrade Guide
(https://doc.suse.com/sles/15-SP3/html/SLES-all/book-sle-upgrade.html) 77487
HARSRR, AGEIRBAIERPIVHBAFALRE] SLES 15 SP6,

MPMIFE LTSS 3§ ESPOS B9 SUSE Linux Enterprise Server 15 SP3 / SP4 A4k
S HFR PN AN BRAN 75 X MBS LTSS 3% ESPOS B9 SLES 15 SP3 8 SP4 A4k, BX4
T, BENE 23T “BEVMBRVALR .

M SUSE Linux Enterprise Server 15 SP5 H%&
S FEPR AR UM SLES 15 SP5 A%k, BXMT, S % 2.3 "B
R o
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F+4% SUSE Linux Enterprise 28 = Guest
BXARABEH SLE Guest BB, 155 W Using the SUSE Distribution Migration
System (https://doc.suse.com/suse-distribution-migration-system/1.0/single-html/

distribution-migration-system/) #

M openSUSE Leap 15.0 / 15.1/15.2 / 15.3/ 15.4 &
FEXZIFEZEM openSUSE Leap 15.0. 15.1. 15.2. 15.3 8 15.4 A%, EHREZELE
79 openSUSE Leap 15.5, ZAgeAZkE! SLES 15 SP6,

M openSUSE Leap 15.5/ 15.6 F4&
M openSUSE Leap 15.5 3% 15.6 AR, EENE 59T “M openSUSE Leap FHELE|
SUSE Linux Enterprise Server” o Wi'iﬁﬂ,& e E’\J Leap ARS525.

@ 7£E. Extended Service Pack Overlap Support (ESPOS)
MFFRLERG, SUSERIES LTSS BRI ZHEEM Extended Service Pack Overlap
Support (ESPOS). B ESPOS B4R, SRR SUSE Linux Enterprise /=g
BI3ZY BzProduct Lifecycle Support Policies (https://www.suse.com/support/policy-
products/) 2 PTT

2.3 EXMLAIRRALF 2R

SUSE XA TARMIER SR BRRNEBNFAER, BBRE 11T "NE . XREFE

.
xE.

EXMN
NIETEETHIRERAERS (RAXTBHMETEITIRE) HITHER. =6 TEI
SUSE Customer Center SifEZEHREG TR (RMT). £H SUSE Manager B9 Salt 5RE&IEIL
E¥EE, A Zypper 3 YaST #1TEXHEH-
BXEMER, BENES = “BAALE
TER—EERANRS B ZETHE, BIERTERMAE: 547 “EHBVLTZ
TE (YaST) H4E” HES5T “fFH Zypper A"
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RSN
BRANARZREEZARBRERG KRBT (RELTRARD) . BE5IFERMEERS
MRERERF (B, BERERE. WEHAEMS|IFNHER) HRITHER.
BXREAER, BBEREL4E WAL o

@© ==: SUSE Manager EPi
MRERIITEANER SUSE Manager EIE, 1§1RHE SUSE Manager XIS FIAE#HITE
Mo https://documentation.suse.com/suma/# _£#J SUSE Manager Upgrade Guide
AT Client Migration i3%2,
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3

HEET

FEHRARIEZR, BHRRENRZEEEZE, FRTHMIEUN, EEIEL
BEFNBENEEATIRE. T—ERERETMXETSE,

3.1 MRRFEHNHY

NEZIFMEFRMEHEFIFAR RS, 1E1T zypper patch ZX/E5H YaST ##3R Online-Update,
LARERERMN AR EN,

S

15

7EE: SUSE Linux Enterprise 15 RYETHY 4096 1% 2 2 $A
2023 ZE4 A, SUSE Linux Enterprise 15 F=m A5 IERE B EEAM RSA 2048 (i Z AR
F9¥THY RSA 4096 11235, EXMCTEHE RPM b, MEGMEEEM ISO B8, FH
EHHRGEFER SR B AT R 7R RPM 4k4 (5 IR AY 2048 (UBEZ R

£ SLE 15 SP4 / SP5 L% SLE 15 SP1. SP2 #] SP3 Hy LTSS kixzs b, tIREEIH RS,
R BEIM suse-build-key GBS NEI RPM IR,

MBEFAEEKEN, EAUERUTHSFEHNEAN:

> sudo rpm --import /usr/lib/rpm/gnupg/keys/gpg-
pubkey-3fald6ce-63c9481c.asc

NRETITHZ B SLE SREEZRIRSNHEHR, ARIPRRARZIEKREHINZEH
A5, MfRIESILEL:

pub  rsa4096/0xF74FO9BC3FALD6CE 2023-01-19 [SC] [expires: 2027-01-18]
Key fingerprint = 7F00 9157 B127 B994 D5CF BE76 F74F 09BC 3FAl D6CE
uid SUSE Package Signing Key <build@suse.de>

HEES AN T RMERE BRRERY 4096 fiI RSA FiR:

pub rsa4096/0xA1BFC02BD588DC46 2023-01-19 [SC] [expires: 2033-01-16]
Key fingerprint = B56E 5601 41D8 F654 2DFF 3BF9 A1BF C02B D588 DC46
uid SUSE Package Signing Key (reserve key) <build@suse.de>

WRARERIH SLES 15 SP6



B LER U T es S FaS AL EA:

> sudo rpm --import /usr/lib/rpm/gnupg/keys/gpg-pubkey-
d588dc46-63c939db.asc

ISR LB (ARRN SUSE Mg (https://www.suse.com/support/security/keys/ #) H#k
2X A,

S N LRGN
3.2 H#E&A1TINAR
BXFrEENR. MR EmMinBmaFIR, iESMrelease notes (https://www.suse.com/
releasenotes/) 7, REIRA LR docu BFRHHIRMHE T L1717,
RITREEEREaMMESNRAZ BIENR, NREHST T I HZMRSE, FiEKE
PRk AR SS BRI & 1715 R,
EERITIHALAE:

o BNEHEEERIFREIEE
o HRIFMERNERRGERERETEREN
o BHNREEDFEBZRAIMPTENE

3.3 tIE&EMHm

Fkal, BUBREXHFEHES—MNMEE (FlaNkHERE. THEREE) UEMDEE, X
TEEHTHEEIE /etc XS, LUKk /var 1 /opt FRN—EEHROXGE. RIFE /
home (HOME B) HMAFPIHIEHLE NEHIRE,

A root BM&EGAIBEIE. 2B root MEABEAMXHGEE EHBRINIR,

INREETE YaST PR EHINE RSEARERI, WAILUEFEUEHENERT (R
4gt) &1, ERLUEREEMEEBRIXHEUR /etc/sysconfig BRAPNX MK, EE,
HERERTE, BARDT LRFIEEMEERR. £ /var/adm/backup BRHPEHE
7o
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3.4 WERBAEETIH

MIBRRAZIFTARZS, REBOAX/NEERIVER. AL, EHTEHRZE, BEEIAIKS

B, MRERFHEETEAR, BAEMHNE, BEIRBESXANNEGERIEATBZIE.
MNFETIXNZEAEZVEE, KRE-RNELBAUESE, TRBEKRATFRENIXEE
N FETE B

Q iFE: EYaSTHAMKMEREE EBT
HEBFMIRS, YaST KRB A ARASEANGE, FEREA/NATEBHA A8
RREFES, ARERT, MIBFASBASTIR! REELRLTRECERT
WIREERT (BB , AHEPHT B EME B,

3.4.1 #19EIE Btrfs XF R % VLR =S 8]

£ df ss<a YA EEE=E, Fl, F7 3.1 “ERdf -h7H" B, BP9XHR /dev/
sda3 (fEh / E#) o

f3.1: EAdf -hFIH

Filesystem Size Used Avail Use% Mounted on
/dev/sda3 746 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 E Btrfs iR X4 RS VLR =]

£ Btrfs Xt &4t L, df BVRHEIRERIRSM, ANRTRIGHIEDECH=EILSN, Btrfs XX
EGE s NSRS ERHERTIE,
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Ak, BMEE LEMBEARENTETIE, Btrfs XERALARESIRETEIRE. KEXMER
B, ARSI ENENTEHEAR, AXINAKNE Btrfs X{HR% L ERMAI A= ERIAH
T, B2 (GHREEERE) , £ 1E “Linux PXGRFENER” % 12237 “BWETAT
8" . BXFMER, 1520 man 8 btrfs-filesystem 0 https://btrfs.wiki.kernel.org/
index.php/FAQ @,

NREITEN _LER Btrfs (EARXHRS, BHREREBHNIATE,. WEMAEHSEX
FHRTA=E, ERIFNERT, ARIEFTERIRRXGERANREHETE (R
/.snapshot) FFEHIIRE,

THRINEIUESKETRA:

o B§E Btrfs EFRRFME X RAGHFER E BRI BHETER THMLEAE RPM, R
BEREH RPM ZJ5, |H RPM B84 2K,
o WTEERIR Btrfs, EVFERLUMREMENTATE, BNRHBETIHINREKR

/NHYRT A =SB
MREERBHIFTATE, ERILUZIAER snapper MIFRIERER:

# snapper list
# snapper delete NUMBER

BEXMECEATSRER. BIBZE, XRSHMRBRIHSBRIBI=IE,

3.5 FHBERERNRGFEMIEFE

AUREFEERERHENTIR; fIi, EEHLEXMIEE SLE RASEFREEBARA T
=3 1]

Q &
IR, FHIFFrEETEMNNHE I ERAVMETZEETE SUSE Linux Enterprise BYFHThRZs
PRI . BLERHBERMEFEIREHERR, BLaEEmNN. THEERMEN—
LG RERATIHER, MARIASERS—IMELENREE, Fit, rTeEREXRHi#
T—LFohdRiE. ErlERERIXAIRIEIHITHRIE,

18 FIHBRERIR B EEFE SLES 15 SP6


https://btrfs.wiki.kernel.org/index.php/FAQ
https://btrfs.wiki.kernel.org/index.php/FAQ

1. RO ELIFIREEEYIRIXH repositories.bak.repo:

# zypper lr -e repositories.bak

2. F5h, CIEBEFREERENHFBERNTIRMNXH installed-software.bak :

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

3. ENEMIXM. ERAUTHLAMEETFENELERNIRGE:

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

Q 1E: EHIFMIBIRARS, NHCRERAERILM
AEEIFTEBRAESHEAS (SLE X+1) BENRHEAIESLLHIBES (SLE X) A
%, WLLEFARIEERITH SLE X+1 2HZEFMEENGE%, REEREM
e

o RFEZTIRD, UERFREUESHRIEERRAHE, fla, SLE11 £8Y
371 texlive MAHEEHIAL SLE 15 £ERY 3000 Z MR B,

 {ENENUMGEE, EARIERSREMEMNEE, USIBRAREHER
BYZhEE. 1B, SLE X+1 £MRERFHIINLEFTERAZZEFMBRGE.

s HTHRARRA, FIRERRE SLE X FEIIBRHAFE,

o M BRI ECEAIREEREZ Ko

3.6 BRHLISST &

MRS MIFKEIARSS 8232 #F (LTSS) B9 SUSE Linux Enterprise Server REF4RE| R AT
SEMRE, ARERKY, HETREIRZRNo migration available., ZFRUAKSELIER,
A7 zypper migration S=IRXTFEFAEMEERE, B4R LTSS EFE
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EfERZIEA, EEAREIFTER LTSS &,
1. RERERBAT LTSS E:
> 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. i&17 L7 SUSEConnect A ERHEGTERA LTSS B!
> 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 1lr %50 LTSS fEFEE R 1FE.

3.7 1% PostgreSQL $iREE

SUSE Linux Enterprise Server 15 SP6 F&Hf PostgreSQL #{3EREhR s 14 #1 15, RABRINRZSZ

15, BE{MI=@ET Legacy HERIEMHARZ 14, LUEETILIM SUSE Linux Enterprise Server

Ry R HRRRASFH 2R

HRTEETHBIEERNTISIE, AT EERBENARIRE. BEEFHHRITA—TIREE
B—MhrABES,

%32 @I ER pg_upgrade sESHIT, XM EARBRERNVIEENENRS., 5 “Hi#

MEMHER” 7HEMEL, pg_upgrade mI4EiaF EFRERIETIE]L

8 PostgreSQL hk B2 X EFEAREMARBX B RP. 5190, hkZ4 9.6, hix

75 10 FhRZK 13 AR X H D BIETETE /usr/1lib/postgresql96/ . /usr/lib/

postgresqll0/ # /usr/lib/postgres13/ H, i&FE, PostgreSQL X EHrAs 9.6 5

10 AR AT HIREBFIRR. BXFHES, 1BEBRhttps://www.postgresgl.org/support/

versioning/ A,
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O == MSLELLFE
M SLE 11 A4REY, postgresql94 FwiENE, FAIBFREEIRIIESH
PostgreSQL hixds, Ett, EXMIERT, BWFRAIT PostgreSQL $iERE, AEBH
REARG

TR AR £ R MhRZS 12 IR EINRZ 13, ERRERIARZAS (R iciask BAREY, 1548
R R A S

BEHITHIEET, IEMITLATME:
1. BRRE AR ARFM:
o MR ERBILEIFEFTITIH PostgreSQL i AHEIIR M B AR EIEHIREA, BHIT
ZIR(Fo
o BIEIBBUEENED,

o L PostgreSQL EERRAHIMHF . XFTF SLE 15 SP6, XEKREFELR
postgresqll3-server MEKBIFIEIHEE,

° ZEHBE pg_upgrade s8R postgresqll3-contrib 4L,

o HaR PostgreSQL #3BEX1HE (BAINA /var/lib/pgsql/data) HEEBBHNAES
i8l, MRFTEARE, BENEFNEIBEEALUT SQL&S, UBKE DA (XaThE
EERHRKEE! )

VACUUM FULL
2. FRUTE—®2E1E PostgreSQL AR 23:
# /usr/sbin/rcpostgresql stop
517

# systemctl stop postgresql.service

(BURTFEREALRIECISRASHY SLE ARZS) o
3. EMRIBBUEER:
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# mv /var/lib/pgsql/data /var/lib/pgsql/data.old

4. f£A initdb FaIHRMFRIBUERESES], HEBNBEFLE PostgreSQL I BUERESEHIE
hHlafL:

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

=

# systemctl start postgresql.service

# systemctl stop postgresql.service

(BURT B2 RIEARIECIBhRASEY SLE hRZS) -

5. NREEIRRAFEN TEREEXH, BEERXLEENEBINFMEBEXH. TEZEM
MIXEHE postgresql.auto.conf. postgresql.conf. pg hba.conf #l
pg_ident.conf ., XL.EXHBIBMAHIF /var/lib/pgsql/data.old/ 1, #hR
Z&TBJ7E /var/lib/pgsql/data ##kEl,

BER, FTENEFIBEREXH, RAXAESEEMAT. MBAIAENERIER,

6. A postgres AR BRIMEBIE:

# 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/"

1. ERAUTMME—< B EBIERES )

# /usr/shin/rcpostgresql start

=

# systemctl start postgresql.service

iF#% PostgreSQL #iEE SLES 15 SP6



(BURFEREARIECISRASEY SLE ARZAS) o
8. WETIBRETMI, MHLSEEEVATRG, KBRS @I T AR LB ITTRILETE,
9. EBRFAEIH PostgreSQL R4 BFMIBEIEER:

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

BXRARFIEERERAZEEFZFERNFEZNFHESR, BB https://www.postgresgl.org/
docs/13/upgrading.html 2 EBIE 7 PostgreSQL 344,

3.8 T MySQL 8% MariaDB #{#EE

M SUSE Linux Enterprise 12 748, SUSE EM MySQL ¥# %l MariaDB, TEFFIAERIFARIRIE
2, BIENERHEIRE,

BHITHIRETS, BHMITUUTIRE:

1. BUEARAESC (!

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

FAERT, mysqldump R=4:(# INFORMATION SCHEMA 3K
performance schema ¥iEE. BXIFMEE, BB https://mariadb.com/kb/en/
mariadb-dumpmysqgldump/ @,

2. BIENEEXE. BEXHE /etc/my.enf LUK /etc/mysql/ BREEELZLME,
WEBEFRAE (FZRFRE!) .

3. 117 SUSE Linux Enterprise Server A%k, FHkfa, MURINEENXH /etc/my.cnf #
REFARD, BILTE /etc/my.cnf. rpmnew XEFILEIFHACE,

4. IRIEFEECE MariaDB #iEE. T 2FAURMNEREXHMBER, RA=ZFEHAIFREE,
FHIEHITERo

5. HafRE5h MariaDB ARS38s:
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# systemctl start mariadb
MRIEHLEFNRE| SIEBZE) MariaDB ARSS238, 1BERRAUTARS:
# systemctl enable mariadb

6. BT IEIEIEERRIE MariaDB BB IERIETT:

# mariadb -u root -p

3.9 GIZRT Java AEFAIIE MD5 ArSS28UEH

ERR 2N, Java PABZFFET MD5 RUIEH. MREZHICIZEAIERE MD5 IEH, B
TUTTRERCIRIES:

1. ITALIHEOHL root BHHRER.
2. BIE—FAREER:
# openssl genrsa -out server.key 1024
NEEEREESHEH, B 1024 BRAEARNET, Fla0 4096,
3. BIEBIERERZIEK (CSR):
# openssl req -new -key server.key -out server.csr
4, FEFBERZTE:

# openssl x509 -req -days 365 -in server.csr -signkey server.key -out

server.crt
5. Bl PEM Xf4:
# cat server.key server.crt > server.pem

6. ¥& server.crt. server.csr. server.key # server.pem X&HERIEEF
HEIZANENERH, #E0, XTF Tomcat, LEEBFEHR /etc/tomcat/ssl/,
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3.10 XHFIREHAN] Guest

MREHITENFEH KVM K Xen E’J VM EHNBRSS2S, IEHREEMAIE S XHFMA ETEITH
VM Guest, &N, EFEERIEET AR guest,

3.11 BAE SMT BEFIRILKE

MREBEARITENEEMA SMT RSB IVEF iR, FIRUTE:

QEENL LM clientSetupdSMT.sh Ak AR T ERHHN. KIBAR SMT &Y
clientSetup4SMT.sh FEEIE SMT 12 B iR, WNRETE SMT ARS3 28 L HAN AR 1
T, fEIRLEILITE <SMT _HOSTNAME>/repo/tools/clientSetup4SMT.sh &b3xE!
clientSetupdSMT.sh HRHhRZS,

MBI ENFAREIEShRZAHI SUSE Linux Enterprise Server 5§, 1E#&J72 3. 1HHFmRM
SMT BRSSP EUE M ZITEN. AREBRMHALIRE.

332 3.1 : M SMT BRS3230hEY;E A3 SUSE LINUX ENTERPRISE Z i
1. BREPmITEN.
2. U TS BIREREF RN YEIIRERAMR:

o XF SUSE Linux Enterprise 11, BHITUTEHS

> 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

o XF SUSE Linux Enterprise 12, BHITUTEHS

> sudo SUSEConnect --de-register
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> 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/*

3. BR SMT fR388-
4. F\HFAEEFImIM, UEERTENINEUEEMZE k.
> sudo smt-list-registrations

5. MREZFFHENENZNDIBFIELS<LRMEET, BEME—FEREZEFiRRI Unique
ID, (AJREFIH T IZFEFIREIZ 1 IDs )

6. MIFRIEE P imAYER

> sudo smt-delete-registration -g UNIQUE ID
7. IRFIH T ZEFEHNZ ID, BHXNEE— D EE LRFE,
8. EfNETUTHS, UKNEBENEESEMREUHEEMZEFin:

> sudo smt-list-registrations

3.12 AutoYaST EeE XA HEVEER (M SLE 12 %
15)

BT fRN{ER AutoYaST BREX M, 155 (AutoYaST 38R3) , -

3.13 FAEITIAEETA (SMT) RS2

FFIE1T SMT BIARSS 23, ZFERITHRHRIALRIIE. FEM (Repository Mirroring Tool 15§
7Y B (Repository Mirroring Tool $8F) , 5 3E “M SMT FAEEIRMT” ,

26 AutoYaST FR& XX a9 EeX (M SLE 12 3 15) SLES 15 SP6



3.14 EBRZERANIZZRZS T

SUSE Linux Enterprise Server 8 &1E /etc/zypp/zypp.conf REABNMIREREZESL
PMRIZhRAE. AT AERIENRSE, FEREENZRANLINEEN<T. SEMRTHRE, 7]
UEMBHASMASZE. E2RASMASE, 18X /etc/zypp/zypp.conf HFBIERN T E
AR, BRNMEMNTAR:

#multiversion = provides:multiversion(kernel)

#multiversion.kernels = latest, running

BEMIHENSEMAELLINGE, BERIRNTS. BXSMASHFIFARGEE, BEL (B
IBER) , B 2TE "RESMARRE” ,$27.17 “BRMEESREHE .

3.15 A% resume 5| §&%

EE R % SUSE Linux Enterprise Server 12 i ERARAMN AL L, /etc/default/grub H
HEIARIZELSITHRIGEEE resume S8, ZSVFEMSETREM (5190 /dev/sdal)
KRR (BEIEE) 88, BTRETREMAKAEE, JRITEEIISEEN,

HittsrZIBWIEEEE IR M. BN, ARENRAAIERTESISIER,

1. EHRAKERIGE:

> sudo grep resume /etc/default/grub
GRUB CMDLINE LINUX DEFAULT="resume=/dev/sdal splash=silent quiet showopts"

RERIZ&EN /dev/sdal, MR ZLREREFEAER, MNRTKEEKRE,

2. ¥REY /dev/sdal B9 UUID:

> sudo blkid /dev/vdal
/dev/vdal: UUID="aldlf2e0-b0Oee-4be2-83d5-78a98c585827" TYPE="swap"
PARTUUID="000134b5-01"

/dev/sdal B UUID /¥ ald1lf2e0-bOee-4be2-83d5-78a98c585827,

3. 4gi8 /etc/default/grub FHIAZE resume B#, & /dev/sdal Eifth
UUID=aldlf2e0-b0ee-4be2-83d5-78a98c585827 , LRGN TFI:
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GRUB CMDLINE LINUX DEFAULT="resume=UUID=aldlf2e0-
bOee-4be2-83d5-78a98c585827 splash=silent quiet showopts"

4, FHgrub 5| SEEBRNACE:

> sudo grub2-mkconfig -o /boot/grub2/grub.cfg

NRAFNERNRIR, BRFEMR resume SUHENSISEE,

3.16 7£IBMZ EHL

7£ IBM Z EF4K SUSE Linux Enterprise ZEHFE1&E Upgrade=1 Riz&Ek (B0, &
it parmfile) . EEN (EPEERE) ,E 5% “IBMZFILinuxONE EMRE” (B 55T
“‘parmfile — BRIHITRLKEE" -

3.17 IBM POWER: Bzh X k552

7£ SLES 12 for IBM POWER £, ERERESILENRIAREEhZsH X fR$S28. SLES 12 SP1 E
MIGBENHR, EReESNTEaBE X RSES.

AT B ALRERE IR AR, SUSE Linux Enterprise Server RBEASBEHHEN, MNREEEE
ARIEIL B EIERE0h X IRS588, 1BUTAIRTE /etc/sysconfig/displaymanager 5
B DISPLAYMANAGER STARTS XSERVER BYIKE:

DISPLAYMANAGER STARTS XSERVER="yes"
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4 HR#FER

AENBAMAIERMZERES | FH YaST, ALIMABER SUSE Linux Enterprise &
&, YaST ZRIEFELZMBEAE, FIWIM DVD Bl BEWBBEIHMRFAFTE
HIRERE B Tl

4.1 HESELR

EARRGZAE, BREAREIE EEHA
BAREZG, BEHEATEHLENBENRZREFSIS. B2, H35|ISFEHIN, EFEBEX
Bt (MARZE) o AIMUTRIEBENFAL:

o AIEMYRIE: €145 CD. DVD 5 USB AR EMFIREFHRE. BAXFHER, FHS
MEA2T “MREBEEBHAL

c MBHEIRF: ERILMAIEARS I SAREFBENNMEZRELE, HEEBI PXE 51T
BXIFAER, BERE 43T “MREREEEHAE -

=]

4.2 MBRFEIRIEBHFR

TERIRNMENAM DVD 51%, A, EHaILEREMARERE, fli0 USB KB EfE
FiggE LRV ISO G, BRIFRVIRANSISHERRTRAGRREN, UKITBENERANZER
£3HY BIOS &2 UEFI,

318 4.1 : FEhFH4EEI SUSE LINUX ENTERPRISE SERVER 15 SP6
1. EFFHESSIFHRE, BB (BEERE) -

2. # SUSE Linux Enterprise Server 15 SP6 B94i— %442/ DVD, H5IFitEH. W
NRENRETR, BERSISRR.

3. (Alif) ERHIREREFNLEDVD FIRHEE, MAREMERFEFHNREE, JFHR
5123 media upgrade=1,
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4, 115|FREPERAFLUBERSL.

5. BE 4.4 “FHE SUSE Linux Enterprise” HFRRFEEHITH R T,

4.3 MRSEFKIRBEHFER

BEMMLELRERIIFER, BHREREULTEK:

MRBRERARHER

PERER
MELEREIRE (BEEE) ,F1TE “GENEZRER FIRGEZEY,

PR EIE T B AR SS
L RARSS RS BT ENNNBERIMNE R, BRNMERSWT:

o AARSS
° DHCP (IX7f@d PXE 5ISHHRE, AEIREHEFINLE IP)

e OpenSLP (AJiE)

B]5| 289 SUSE Linux Enterprise DVD. 1SO B&SHINEEIE BB PXE 1§ 8., BXi@Ed PXE
SIS, EBN (EEIERE) ,F 185 “EBWESIFIFE ,% 1841 “HPXE
SISEZEMAR . FEN (BEEM) ,F 128 “TERE , RANTHERNEERS
BFHEARRIEXE S

43.1 BINBZLERFoIAL — M DVD 5%

S22 B T 40 M DVD 5|5, A, SR LIEREMARREE, Fli1 USB KEE
fEfFIRE LBV ISO BRIR, WNMEFS IR ZURMBERBHRAREURT RAHREN, UKt
BAERNZEES BIOS IAZE UEFl, BXAT, BESIUATHE,

1. #& SUSE Linux Enterprise Server 15 SP6 fY4i—% %32 DVD, #H35|Rit+EH. W
NRENRET, HERSISRR.
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2. EBREFEHAANERERER (FTP. HTTP. NFS. SMBZ{ SLP) ., @ErRILIE Fa4 ik
FIGED, B2, MNRETEN _ EEARNE UEFI MAZE4 BIOS, NaJsEEEFoiARE
51958, BXAT, FEN (EBIER) ,£8E “3ISSE M (HERLM) ,F9=

RESE

3. |E 447 “FH SUSE Linux Enterprise” HFRRMEERITAH LRI IR,

4.3.2 BINBZLERFoIAL — 18I PXE5|F
BT PXE 5|9 MMEREFRITIHR, BRUTSRIRIE:

1. F%& DHCP ARSI E IR ALET PXE 5ISAABHMIILER, AXIFAER, 1S
W (EEERE) ,F18F EENESISHIR ,$E 18111 “BISMHIHEIRK o

2. I&E TFTP fRS328, LUMRTEEE PXE 5| SFAEMNSGISMR, Ak, 7EFERA SUSE Linux
Enterprise Server 15 SP6 I&3<tER DVD, SIZER (EFESm) , % 18 & “EHMLES|
SFE” ,F18.2F “RE TFTP RS2 AR BBIRME

3. EBRITEA_L/ESE PXE Boot HI/E1E MMREE,

4. WBEIRRFSIFHITINGEL, HA UNCIZEERIIHBENIEETHREMNRE L, X
FAER, BEN (BEEmR) ,F 128 “IRERE" ,$1237 “BI UNC HiER

5. ¥&E 447 “FH SUSE Linux Enterprise” HFRRSBEHITHEIT IR,

4.4 F4% SUSE Linux Enterprise

EHERRGZH, BEMIRE 3E EEHE . BRITEINER, BUTRE:

Q) ;E&: SUSE Customer Center M EBXF%1E
MNRIBEBARNERZLETE SUSE Customer Center F33A, FHERERITUTIEE
HRla)mT LUEIZ B BEM,

1. (MREEERNWE) 51FE, BESIFRR LERARX—T,
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5 THNERAIREISBEUEERX
BT ERRRIEIET e MREBEIRT 245, BRRTLIRE, BBEHNE
HERES,

YaST B BEhRERS,

2. EOHNRRE L, EIFESMELR, BE T DUk,
YaST &L D X ERE B RE SUSE Linux Enterprise &%t

3. BEEARRER L, EFEALNSKX, ARREET—D

4. YaST SEHEEN DK, HERFAARTmITFRINN BREFAER, HRERITFAR

Eon
TAo

5. FURIERAIEFERBL, WEEFEENRS. ARERRE#EEE, MREXR
MERBEXEERE, BAEENILE. M DVD REFARNRMGE, EAETF—F
Bkt s AROABAGE T,

MREEBEXERERE, AJUARBREMHE:

o IHETFERE BAR KT AFALHE, BREERMILEFERRIRG. &
REEASHRALERREEERARTBRERT, BEALGE,

o EHHERASMRALEREEFRE, E7IRPREZMEFEUENRH URL, ARE
HEN, AEdERTIHRT, BERERSIRENERAKRERETFE.

FERE L—hAFEEE, SWRARAEFREEEREITELE. ARRET—

6. T—TBEURTFHEMARLE B ETE SUSE Customer Center H7EAR

a. MR ARG KTE SUSE Customer Center HEAf, YaST BER—FHEEE, BINE
BR—PZedtif{E, B SLE-15-SP6-Full- ARCH-GM-medial.iso FR{&,

NRELE LR, BAREMRFATEA Ko

b. MR A% BE7E SUSE Customer Center F3E#, YaST 3= BRrIRERV TS IR
=,

F+4% SUSE Linux Enterprise SLES 15 SP6



MIIRPEE—MEZ B, ARRE T —IHE,

7. T F—HEER, ERILUERMERRINTIMNYRERE AR, NREETINILERE, 5
AR E LR E MM Mk, HEEFRAEE,

8. REALNZERE,

9. IRFMBIREENGLENFRE, BREENTERESEFIE,

©) =% £ SMT BPIEEARENK
MREBALITENZE SMT BEFRImABAHRKK, BEIIE 3.1 “MSMT [R5
SEREGH M SUSE Linux Enterprise 2 %" , SAEEBIIFAK IR,

10. ALIIERINTERE, FRRE 65 “TlAR FRRRITARELS R,

4.5 {EF AutoYaST F2&

FHRSTZEI LU BEIIT. BXRIFMEE, EBI (AutoYaSTIEM) , 48 “HEMRES
W, E41LT FHE

4.6 fFF SUSE Manager #4k

SUSE Manager @— AR5 2R AR, ATFIRMIEAT SUSE Linux Enterprise & FimAYE
. #THR2EE. EBMT—EIENET Web WAFRRE, BTFRITEERES. BX
SUSE Manager BUiFE R, iEEMW https://www.suse.com/products/suse-manager/ 7,
&R LAfEA SUSE Manager SRIITRGIA R, £ AutoYaST FAERAI LUIM—DE B ASFHEKE!
T—1MEERR,

WMRERIITENIER SUSE Manager BIE, 151RHE SUSE Manager XIS FAEHITE

Mo https://documentation.suse.com/suma/# &) SUSE Manager Upgrade Guide 7143
T Client Migration i3%%,
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4.7 [EERBEEF IS

WITARS B, S EMARSS 2 LEAECE, LURMMNIHEEENIRENR. WRALR
AREPERME (EIMEDRRBIRE) , EMRSZHELHEEISRGHRETF—E.
XEFARERSRET AN EMEFE, WEEEF ik LERBIRIETFE,

WNRELREIET Snapper TilY, RARBRFMARS 28 LUIRFRES | S I ERIRE IEREF
EERIARISR. WNREREMAZEME T R%, HESEMIRSFETALK, BEFFHLF
shif & BIR, B0, ERMERBMmITEIHRRS 280, ATUFfLER, EHTER, 17
HIT:

> sudo snapper rollback

BBV E RS LERRIRE 7 EHREERE, 1532 ERU T SRIFRSE:

> sudo zypper ref -s

It IhEEEIE rollback-helper Bi4E1R{H,

4.8 FM RS

MREBITARZARIMEAL, EHEETETEIER YaST a/ = it AEIRFEM RS
EMRGRTURG U TR

° BANRREXE

o RINZLMEHMM Bug 88

* ifjia] SUSE Customer Center

1. [B5h YaST HIZFIM > 7 A LT F AR R EE,

2. RS ENEALEIETTIRFTAER SUSE M XBREYE FHp{F3thit, wNREE
SUSE 1K, &% E] SUSE Customer Center £ (https://scc.suse.com/ 2) BIEE— ik
Fo

3. #IN5 SUSE Linux Enterprise Server BlZx— B EIHEACED,
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4. MREHNNEPE—PHSMAMEMARSSBEETA, ERILUMTIRFER—1,

5. BEFftaFEM, BESERIT D,
UL EME, YaST RYIEARLKCTANY B, M~ @MiEsR, BERFEH LMY,
B (SPEBIERE) , % 10ZE  “SEAF SUSE Linux Enterprise fIEIBER/Y R , 5 10.4
T “FEFSETHRAREEERRNTE

ARG SLES 15 SP6



5 Bx#FtER

SUSE IRt T EMEIRTAMERGLITIR, HEKETETHNRGEHKEFH
R, MTTAMRMRSE “BIR" ZFRHEMINEE, SERMHEXMAERX
LT HRTIRS EARNZED 7,

5.1 #ISER

SUSE 2TE A% AT SUSE Linux Enterprise RIIFHFRSE 8. AT HEZFF IBIFHNRS
B8, HEARERHIENESE, SUSE ZHERFIEITIHITEVITER,

M SLE 12 744, YaST Wagon B42H YaST i&#% (GUI) # Zypper T (88217) B, LLIE
IR RETF:

* B RPM B ZHI, RIFHENTEXRIIRES.
* & RPM EF Z A1 R] LABUH.

o NRLIEIR, ATLUBEMINE.,

o AILBERLTART ER" - EFEHTMRE.
 fERFEEIEERE.

o ATLABKEARSS B

L5 TN EBRAEITEIERS
(VRS 2B TRNIES. T2 BB AR R EBIRA, HXA
B8, BBRE2E FAABENSE .

BEEIRIEB AR ERRAE. BXIFMES, BBERELE WAL o
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© ==: 74 SUSE Manager i
MRBAHLEHIZRYE SUSE Manager BFIm, NFE:%@id YaST BEVEREZ zypper
migration #H1TH%K. B XA Client Migrationid#g, SUSE Manager Upgrade Guide

(https://documentation.suse.com/suma/) 2 FNB T LT 1L,

5.2 HEJ’? $9IT/E;ML$E

RS EFF% @ YaST. zypper ¢ AutoYaST #117.

EFFEIRS BT 281, HFTE SUSE Customer Center sz RMT fREZ 22 MIEHN RS,
WA LAfER SUSE Manager,

TEeERMMAIN, RSEIBHMEEZUTIR:
. ARG R E A BBV BT
2. EFE—MEB BT
3. IERHBRAHBEERE.
4, iz1TE%,

T BARFIREUAT SRR EFEMEY = . MNREBLENY BEEHSP ETA, N EEE
RTB BT

FH AT AT BIRFIRIGIBAR M SUSE Customer Center 18R, H5REM~ R B
o

5.3 BUEARZ BT

EIBEETR, ReeEHEMRBUHIRS &%
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1. ERHBEAEFIEZE, N RFEHITIRNNWELR, GRS HEEFEENER. "8 /
etc/zypp/repos.d/* LUERREE]ZBIHIRZS,

2. WEBEAEIIEFIRZE, RILER Snapper REBIFREIZAIFIRES (BEN (E1Eis
Y , % 10E “fEF Snapper HITRAMEMIRBERE" )

3. BT EIRZE, SUSE Customer Center B T E1ZEEIE. BEFiARILRES, &
f£F SUSEConnect --rollback,

54 ERENIEIA (YaST) 74k

2@ YaST iThRS 81, BERAUILIE IR, BINERT, YaST AaME=FEFE
LEEANREE, MRERHERMBEZFEEERERN, YaST RMELIEZRAEERAKE
SUSE BYAERIZR &L

Q & ATEA)
HMITIRS XY, YaST SLEFMBHEENIRGE. R TEEEXR/NLENFER
T, XEAJRESAKIBEMAZNZEKX/.
EFUERNANITAHRATFHERNRGE, 1B5EE /etc/zypp/zypp.conf Y

solver.onlyRequires %I,
solver.onlyRequires = true

4, ERIEXH /etc/zypp/zypper.conf HEEX installRecommends &I,

installRecommends=false

X=BESRGEEXRENTTR, FIMNRENTHHRGENTH. EELERE
FB#Y Zypper 174, EfEHE - -no-recommends B#K,

B EARS BE%, BRITLUTRIE:

1. (FREMIRSS B[ EFAERERIY B, URRKRAERMEPR, WRETIETEN
&, YaST MEtwNRERNYT BMEEFE, HEHEER.
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2. NREEERINEFHITEN LENETEIZITH GNOME 21F, BIIREIXAITH &,
BINAEM GNOME KIEE1TEH. FIFE, XHFMERAFMNEETENERNER Bk
JERIE7E(EE GNOME izfT VNC £iF)

3. IB1T7 YaST BXHE#M LIRS R ARSI B E Mo
4, R yast2-migration B REMKMIB (7£ YaST BUE+ > MAHEET) o
5. ERE)YaST; MRFERH, HLENEREAZEREEHPOF,

6. 7E YaST &, EFREATRE (RIBEFHLRAY SUSE Linux Enterprise Server higZx, &R
RINFRZATNGLERNT) o YaST BE2RATRENETH BB E. MREZ N E% BN
ATAF RS, BEMFIRAIEE—

1. MIIRAEE—NEBBR, ARBEE T —TH%E,
8. MRIBTRRMENMEEE, BNBEHEHRS.

9. MNREXAETS TATE DVD HAMARS 2FPIXEISIIRIMERRE, BIUBNERERZR,
RHMEEEER T URINRS . RA=BrhEFRREKE SUSE Customer Center 8 RMT
MY IBfiE7E .
MR FMIRS B RERREY BHIBFE, HEFERERFRRAZ. XMELER
RETESFRREASRSEBEXNE=SEFEL, 120 NVIDIA Compute Module, 30
BHXE, BT EFuEEFEELRE,

10. REHET—0, EEREAUSIBIR, WIATEEN.

11. i lE, BERMRS.

5.5 f#H Zypper A4k

EH WITIRS 8%, BEEAGLSITIAE zypper migrationzypper GRBE zypper-

migration-plugin.

Q iEE: BhEEKR
WITARSS BLE2RY, YaST RREMBIFERNINGE, IR EEEXRNRENER
T, XA ARBEMAFNETREK/],
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EERURINTAHRIATFHENRGE, EEE /etc/zypp/zypp.conf HRY
solver.onlyRequires %I,

solver.onlyRequires = true

54, ERIEXH /etc/zypp/zypper.conf HEX installRecommends %I,

installRecommends=false

XENESRHEMEXIRENTTA, FINRENTHHREENITH. EERERA
B8y Zypper 179, EfEA --no-recommends &%,

BFGIRS TR, BHRITUTERME:

1. MREEERINBEFHHIHEN LENEREESITH GNOME 21E, BUHREIXAEH S,
BINAEM GNOME REIZTTEH. BHER, XATERTNZERIHTENERNER
JEEIEFEER GNOME i51T VNC &%) o

2. 5E#F SUSE Linux Enterprise it &4 (IR MERTM) :

> sudo SUSEConnect --regcode YOUR REGISTRATION CODE
3. FeEE:

> sudo zypper migration

BRI IiEn—EEE:

s MRBLZNIREMABTRS, Zypper RILEMFTIRFIEFE—NRS T X558k
T—PMHZSPMRS B, HER, Eitir=m (SLES. SLED) RIBNLER(NARE
BT EXEREBIRS B ZE#HT,

o BINBRT, Zypper EAZEL zypper dup BJEIRN - -no-allow-vendor-
change . NEEURHERMNE=FEEFEELTEDN, IEMSMEILZREEEIRMER
B SUSE BRI Ao

° 1R Zypper #EIKE DVD At R SZS A0S IS 877 E, BIIBNEKBEZR, &
2B nhEMRIERY SUSE Customer Center 8¢ RMT 12,
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. BEFBEN, 3R ERNRGE. BN y (BARNRGENHEIHEIRER

SRV REME) 4.

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: 0 B After the operation,
additional 139.8 MiB will be used.

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

{EF shift — Page + TY Shift — Page : FET1EIMERTH.

. RS E, BERMARS.

5.6 {#H Plain Zypper F4k

WMRATEIF R BB MRS [BMAREETMEN RS, NI AR YaST :E#3 zypper
migration IR IFRSE. EXMERT, EMULLETTERN Zypper l—LFahXH K
THRFARS .

O == ERATKRIMNAS

41

HEREZEIF R EBEMESGEMRS 2BSMAEIMIV AL ZHRnE LR E T 2RSS
o Bla0, (UFZHHREIFEOMEPIITEN. WRENARLSEM, FEA YaST 3K
Zypper iE#%,

5HE: ©ER
WABBRRERCETBNRGEIHIRER. ft, TLIEE RMT RS2 SLP iR
SRR E Y,

HAh, RGBS RFr it = SRR A B S TR

1. MREEERIEBIB BN LEEETHELRIE, HEHERIE, HUREIXARES]

8. FEMMERZIEREIZITEN. HER, IHATERTNZERITENERNER
(FBRIEEEEEER X BT YNC =iE) o
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2. AIA SUSE Linux Enterprise f§7ZEEHIHEEET A

> sudo zypper patch --updatestack-only

3. RENHATKREEMEFENRGE FIIIRNHRHGE) JiR. BAEIBXENRME, BFRMR
IEFZEENTEELE (RAXERGEFRERBNEMREERIELRETENR, SXLE
BRHEAHERED) . SERAIIR, BB

> sudo zypper packages --orphaned

FAREZYIR, SEFIETABEENINLIRGE, I TAERRNMIIARGE, HEE
EHITEER

4, BT TEL, RERSIMEITRNFIEEFENYIR:

> sudo zypper repos -u

BB MEFE URL, EEMmIRASZEH 15-SP6, fIg0, MREMEFER URL A

http://rmt.example.com/repo/SUSE/Products/SLE-15-SP2-Product-SLES/x86 64/
product/

BREZR

http://rmt.example.com/repo/SUSE/Products/SLE-15-SP3-Product-SLES/x86 64/
product/

EEMNCBANMEEEERITIRE. FREEEEX HF B2 ANEEERITIHRE,
URARFTAEXLEEEZEN, REPEIHRNLER.
B FENETFE URL, IBRENLATHOE:

a. fEM YaST » #ifF > BHEEE, mE—MEFE, ARBEHRENEITEEENL.
HMFEEFEEE IR,

b. £/ Zypper.iZ{TUA T e < ERRIBETERE

> sudo zypper removerepo OLD REPO ID

PARIBTT AT a2 AR B 1
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> sudo zypper addrepo -f URL NAME-15-SP6

C. Ymig /etc/zypp/repos.d PHBEELREXH. BMEFEH—MCEXMHR
To BMESNMXMHHER baseurl SHWE,

5. 57 zypper repos -u WEEH, AEETUTHLEHEEE:

> sudo zypper refresh -f -s

NREBIEFERY, BFRRXOERTHAT $HIXM URL, NRFTEBRAE, EiNFEA
KIMHIETF o
NREMECE TFREMEREE, 1BBRIET

> sudo zypper refresh -f -s

, LIMBIRFTE (B R ER B ARV,

. EFEES Z AT, BISERITIHIETT!

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

S8 -D BRITINIETT, BMEINEBMAKIRER RS, NRBIEGE, BRI,
PARBHEE, MRMRZITALN, BIETU T <SRRITERES:

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

-no-allow-vendor-change ¥R =7 RPM REE R AL RPM, EIN -
no-recommends HRFIIELEIEFPEVEEFENRGEARAERRI,

. IEEMERRESISENNRS BREE, BERABTIRGERE:

> sudo zypper packages --orphaned

RyIRSF IR 2 EMRIFIRHITILR, MRFIRPEIAFNRGEE, REREEX
LGS ER MRS EPRNEMEIR, MRUANZERFEEZRER, WAZEHRZ
R
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&R LUTE https://scc.suse.com/packages 7 EEREEFRIBHIIEIR, FH zypper
addrepo 5 YaST BHEFERRRIITRRIEIR, ARBITU T er < EMAMILAVER Y
12K

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

8. MEMINIBEIFHARSE!

5.7 [ELRARSS €&

MRRS BN FEMS FEIEA, M SUSE Linux Enterprise ZIFE RS E B HFIBIRS BT
ZHIBRTES, FilREX Btrfs iROXBATIRE (B SLES 12 FHts, X—EHRERHRIARE) . BX
HAERS, BEEN (BEER) ,$£ 105 “fEH Snapper #ITRAMENREBEIE ,

1. FREXFRA Snapper REBRFIR:
> sudo snapper list

EERE IR EITEFRIRS G318 2 siNIIZ8IRER, Description JIE&MERAIAERA,
#FHB important Userdata 5| = RIZIREFIC T o 1BF # FIRHIRBERS , LUK Date
HIFRZIRERRI B H#A.

2. EMRDIARS. M3IEXRBEREFMNALRBEH5|SMEER, AEEFELE—P I
TR BB SN NAIREE, WRSEHE—NSISFKE (REBHRID) . EFRUU
SLES 15 SP6 FF kYA IR E.

3. RLAER5|REEFNRE, HERLASXSURIEAXESH, U root BHER, HKE
BREEF T ERRE, 3%, BHER—TINE, 518, AFRXGRRZURIRS
EHR, ELThEERIAEZ IR,

MREMAA, FEESISTHIZVIRE, BENSISHEEMS—MRESIS — FlittA
Ib, BRAEERBITEAKAEN. NRRBIEHHBRTHEATE, BEEITUTHIILEX
KAER:

N

=

> sudo snapper rollback

B3|1R1tEN. E3IRERL, ERRIANSISHLESISEMERNRS.
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4. WERTEEHEREMEFEFRE, H%, NERSHE~mIYBEREM. WRULE
B —IAEH, NWiRERRTEBEVMAITRSEN, NEAEZERAEIRIVRTENE
FEEMRY,

BRBRAFAILUGREEK, BRI,

a. BT T e L UURIF RS FETZEE
> sudo zypper ref -fs

b. ZITUTa< URBENIEFESIR:
> sudo zypper lr

FAKRELHSHNEE. AWRXEFRNNRSHEEERNZEEETIRT. FI
o, WREZM SLES 15 SP6 [B5RE] SLES15 GA, MIFIRFMMEE SLES15-GA
fi87EEE, MAESE SLES15-SP6 fETEfEF,

NRFIE T EIRNEEE, BEERRR, KEN, RSN RERS EhREAST
AR IR E]. BXZTIFRPIRRENMEEEYIR, BESLE 137 ERK
MIAIAEGRER o OFER, REXEHITFTM, AAEGFEESBER,

BRFHITREFNITEMBENELE, )

c. &g, BEEITUTHSHREMRE ELRERmIVERRES:
> sudo SUSEConnect --status

FRBE P m#Ef N 1z 57 Registered . EJFUILL, BIZTTUA T anEE 1M

> sudo SUSEConnect --rollback

I, BEMRRSIME FIMAEFBRS &% Z RIS,

5.8 f#H SUSE Manager H4k

SUSE Manager @— ARSI RAE, ATIRMIEAT SUSE Linux Enterprise & R imAYE
. AT HILLBE, SHMT—EIAENET Web WAFRE, BTRITEERTS. BX
SUSE Manager B9i#4HE 8, 52 https://www.suse.com/products/suse-manager/ 7,
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SP IR ATFM—TIRSE (SP) TR EIE— 1N EEBRAFHNE—MRSE (w0, M
SLES 15 GA :£#8 %) SLES 15 SP6)

NRERIITENIEH SUSE Manager BIE, 154R#E SUSE Manager XIEHFTIAEfMitE
#o https://documentation.suse.com/suma/# _E# SUSE Manager Upgrade Guide F7T43
T Client Migration 3#2,

5.9 M openSUSE Leap F%kZ| SUSE Linux
Enterprise Server

&R LU openSUSE Leap REF4% 2 SUSE Linux Enterprise Server, BT f2HLE Leap s
SFETE %, BEBNE 2.2 “SZIHHY SLES 15 SP6 AHRALTIZERE"

& H3IFFRE openSUSE 4B ER AT T

openSUSE 1 HtBYR 4 &Lt SUSE Linux Enterprise Server (NE %, KZIEIMORYE
EIERAL@IE SUSE Package Hub SR1§H BRI, ERIJE@:d SUSE Package Hub
RENTINRG T TR EHAIBRRENR, AENEIBEREER.

1&HafR SUSE Linux Enterprise Server #1 SUSE Package Hub f&fZEHIRE T iz
TRFFAEN SIS E, BX SUSE Package Hub BI¥HE 8, iBEM https://

packagehub.suse.com/a,

5.9.1 {#H yast2 migration 74k

MTFERREE 547 “FERBVLTZ A (YasT) 74" R, BFBRIT—EIMIMITE, 7T
EFERGERITIIREZR], BIEEEER TEFRARENNIH AL LIE1TIHIRE,

318 5.1: £/ yast2 migration $§ OPENSUSE LEAP #+4&%| SUSE LINUX ENTERPRISE SERVER

Z M openSUSE Leap xE# 2| SUSE Linux Enterprise Server, iEHITIUTHE:

1. XAFMEREANNAERHTRE TTY (BIE0#R art-ate-F1 ) . AFLL root &
nER.
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2. &% yast2-migration #1 rollback-helper &,
# zypper in yast2-migration rollback-helper
3. BH rollback-helper BRSS:
# systemctl enable rollback
4. 7 SUSE Customer Center R %
# yast2 registration
5. fuITER:
# yast2 migration

RZERA PR, YaST et 7 — P I LRI R T =R,
6. E5|F A4

# reboot

M7E, EEMINIERSTBE SUSE Linux Enterprise Server, #8185 6 = “S2piFt+
95 REHERINZINIRGE, UBREITHRTEX Y SUSE Linux Enterprise &%,

NREETZEBERRE, JUEARRSE—FERES. BXRA, BERE57T O
RIRSE” o

5.9.2 fEF yast2 migration_sle F&k

M Leap 15.4 g, LUSSATRAIALIRME T M openSUSE Leap iE#% % SUSE Linux
Enterprise Server BYfgi L 7%,

i3%25.2 . £A yast2 migration_sle & OPENSUSE LEAP #4& %] SUSE LINUX ENTERPRISE SERVER

ZE M openSUSE Leap 3F# % SUSE Linux Enterprise Server, BT TS E:

1. XHAFMERERNNARESF B .

2. &% yast2-migration-sle # rollback-helper B4a,
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> sudo zypper in yast2-migration-sle rollback-helper

3. BA rollback-helper fR%:

> sudo systemctl enable rollback

4. ¥TFF YaST FERIF > BALERS, BiETT!

> sudo yast2 migration_sle

HSEESEERTZEE. MREE[FPINER, AIUEIMRARZILTEXLEEN,
EHTEM, ERNEREME B FEi G tit, BEERE A RMT BRS28 LM, 18
RIIZARSS23HY URL TR EMS, FHREeeFaptiit B,

EMERSES, 3500 SUSE Linux Enterprise Server 672, H%% SLE b a LIk
openSUSE 48,

5. E5|8&%:

> sudo reboot

M7z, EEMINIERSEBE SUSE Linux Enterprise Server, #4U%IRE 6 &= “Sepift
& BEHERMALINERHEE, UHRETHERESS M SUSE Linux Enterprise &3,

MREETHEERRDE, AJUGAERRSE—FERETE. BXE, B2LESTT M
RIRS €7
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6 STRFTER

Akla, BEBRT-EFINIES. FAERESETRXESE,

6.1 KWEIHINHEE

£/ zypper packages HMZEINMZMMAEEZMNHEE,

MR EEEAEEENRGEEFEETHRIFRYE. XERHFEFTBENETHERX
o

SRRV E5IR, 1BIETT

> zypper packages --orphaned

FRENRHERUTRAEEERET: AP ERRZENEEERGEN~miRlRE, B
FERS X ERR. RIBEFBREXLEMRMI, FbBNREEERR.

ERDAEZNRGENTIR, EEB1T:

> zypper packages --unneeded

0O &F
FEEe BIMAEEMNNHEE, 5% zypper rm 5 --clean-deps EMEISEA,
TEfEA YaST B /g RZET » flfRER (BB EIE,

AU R FIREHA—

> zypper packages --orphaned --unneeded

EAXLIRTUBENARTEWLREE, URAIUERBLRFEMAS=4R—,
B EERERENRGE

NIRRT BEEMBIMRAELTmPERR, zypper FIEFABRENRNERHR
E, ASBEMRAITEE, EENNANENEEEXREEBZ ML,
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BIREEREROREBH0FIR.

BEARN L ERFABIMINMNAETERNRHAE, B5E1T:

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

HF BN BN e SR E:

> sudo zypper rm $(zypper --no-refresh packages --orphaned --unneeded | gawk
‘{print $5}' | tail -n +5 | grep -v PACKAGE TO EXCLUDE)

HRRXAXHHEXBNZ M RAGE (BE—1TRIE

> sudo zypper rm $(zypper --no-refresh packages --orphaned --unneeded | gawk
'{print $5}' | tail -n +5 | grep -v -f /PACKAGES/TO/KEEP.txt)

6.2 MERENXH

QOEFFAE *.rpmnew # *.rpmsave X, WMRALKIE BIEFNENEOANRREXHIHMHNE
B, MZXHELERMBEEERLENT, WRAFRKETZXY, MECIEXLEXHHEEH
B—e *.rpmnew EEFHMRINEEHEEXRTHXHRIFAE, M *.rpmsave BEHE
WELE (REBMIEIAHER) EIZS,

MBI EFXEX PR ER—, BEREEARHEHARNENR. ERIERBEIXHR
%, MRAFEER /etc BR. FAUTHS:

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

6.3 BHA Python 31&EiR

SUSE Linux Enterprise Server 15 BRIA{ERA Python 3.6, SLES 15 SP3 HiE/01 T E AR
Python 3.9 3REZ M Python 3.6, B SLES 15 SP4 {2, REBXiFtthras, mEi&@d Python 3
BRI EEEEEMNR 2B EREH Python hRZs,
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WRIETE SUSE Linux Enterprise Server 15 SP T&# 7T 3.9, iB5FERAUTa<REBA Python
3 1RIR:

> sudo SUSEConnect -p sle-module-python3/15.6/x86 64.

&, e LUER zypper remove -u python39 [ 3.9 hivads, 1%E AERIAR Python
hiw s,

6.4 EBIMZE XFS v4 1g&FRIET(

SUSE Linux Enterprise Server 32 #§ XFS X4 RAH ‘B LR (v5)o XMEXNEEMR
=E3E, FiE XFS THIEN BB SR, XHXBEZRHURZRHIXGESHENHRIESES!
Ro

BAE, 7 3.12 AiRAY SUSE Linux Enterprise W#Z. 17 3.2.0 k89 xfsprogs UKTE
SUSE Linux Enterprise 12 Zgi& %l GRUB 2 RZASI R X g (o

O ==: i i5E
XFS B FFRA V4 BANXH RS, WXHFRFEENEHU TR OIER:

> sudo mkfs.xfs -m crc=0 DEVICE

BRIV T SLE 11 XERMATH, RNELBRASTE dnesg KHEHHS:

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

NRETE dmesg sp PRV EE EREE, BIRXAHRSGERE V5 B

1. REIEEMNIS—818E.
2. EizgE LR AR

> sudo mkfs.xfs -m crc=1 DEVICE

3. EENENRE LERENRE IR,
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7 BRHEREEZE

SUSE T Z2ER T REHEE, fIilHailvHEEMThsedB RS XA #HRY SUSE
Linux Enterprise 28, AEHRE SMERFRET LLIRRZS S R $I# SUSE Linux
Enterprise X4 BN IHEEMZ 2N AIBIRS . L5, AEXXUEA SUSE dNfEI7E
WRASZHGR S BRHNER, /R SUSE Linux Enterprise /=& EFTiz{TR AT
FHHEHNERY, EXE 7T RNAKETE SUSE Linux Enterprise R SLPRfR
AT HENER AT, UREHHRER YIRS,

7.1 REZENRE

ERFAREZERORAALRMBHEE, MITEESERE bug FERSSIANFEREZEI 2N
HAJRe &M bug RIFITHAEE.
MNTFRREFLREMS, DAXDHMFIER:

o IEXINREIS A FRABTAVIBS FHRITHY bug 285 LUK
° AIRE=RUTIL A TIRERVE N,

BEBERT, SRMAEERTRAGHNATENN, RITEAFAERZERIEN LI
Bl 8%, sSSERRIAMI LA, FRIE LFECCREIEHT LUEE bug.
EAMBCERR A A [E151E,

BE, DAEFLREISERMER TIINRERERRE:

o JMNNRGES ERRAZENERIR, UBRGEBENMIERBRT, 2E
o M (BIAIRTERERMFRVEM) BTEBENMERMERFAERE,

RTFEIMNBNTFENANEVREERRRZEIEMSIENTE, SUSET ZFERTRESE. H
d, REENEERZEE:
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o RMEIRERVEED (API), AN EEMZERIA T SUSE Il mAvF= mBy el LURRX L%
Ho

* HatR SUSE RV~ mhRASHERNRHFERERIFNRE, XERGEES URERNE
= T trt: S =i ba S TRE 2SN R 208 ) S 8

o EHEMMNER SUSE Byl ™ m4E S MIAIE, HLERIT Oracle B SAP = mBYIAIE—
o

¢ ik SUSE AR ARTET AR T—1r"mmhiads, MARBUILLKKEHMIGENDBERS KR
BUEIThiR Eo

o BERTHERWIMAPESHVINEEMEE, LERNBISF o] URHE KixhRAs B
SERENIERSNS

1.2 AAREBZENRE

RERFH_ LA RS IABANINE W~ m, XEERAREIN, EFRZEERN. 3t
THENRAEXE, CHEMRSHN, RerERRNEEREZHNER, MAZMEEE
FRERIEAEBVRTHE. W FXTMEBRAE, BRIFEFHRBRASIAEL~mERTIE
AR,

B, NFEHMEBERRGE, BITBSEFESINTRE, MAREESEE. SEMREEE
FELEFMam EAFT, HEBATREBXERAREMEEZSINEHMARAE, Ffil=REXH
(40738

1.3 [AEBIEX RS fRISERI S

BT XRAREBENEE, AP TREEEMEILLIRASHKIBE SUSE RFEREEa
ERFEEE, HEEPEZLHMITHENIIRE. TEAEEEER, SUSERHERESH L
rEk s AR SUSE M BETR LRA, ErlfeB ety LiRAsF B EEREEEE
SUSE &R bug & MI18E.
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A NEIREEEN, RASHXMERNEANESENERERR FEERE, WmIEsE
AREAMTANER, RELeRREAETIAR (HETURTAEFHTHENUR) R
FhkASia1T. Alt, EEREIRGESEN, XETAMIAREZEMR “®Kk™ (FEDR
HEEIRMIRFIANERE) . TITLLSFETREEMIREN, BIREAREETNFERET
WS, ERET KERAYRENIH.

74 WEBEEBER bug MAISHZIERITHEE
A XMETSAN Bug (EERNHEE S S M E:
- BHENBRES:

> rpm-q --changelog name-of-installed-package

> rpm -gp --changelog packagefile.rpmpackagefile. rpm
HgHEERER TRHENERHLIER.

o REENERASAEESRMTSIE SUSE Bugzilla IRERSSE bsc#1234
( “BugzillaSuse.Com” ) ZHMIF, HBBSIEHEM Bug BIERANSEE, HTRE
BEMSH, ER—EEsaE LR Es.,

o HEBEHEIRERE /usr/share/doc/PACKAGENAME /README.SUSE X, &X{46
ESYFETF SUSE B —RIEEE R,

° RPMERH BB EMEEEZ#HEI RPM HREIRZ BRI T, XL T LUR I XIS
F1E, MBREAFMAFIRARE, AR EXHH#HITHERE. BXRE SUSE Linux
Enterprise fAZENER, BEN (BiEEm) ,F9& “FRAMGSITILASERY ,
%£9.1.357 “RELTHEREREER" . HXTE SUSE Linux Enterprise LM HEERE
B, 520 (BEEm) ,F98 “FHMSTIABERHY" ,59.25T “RENEE
ERER” . BB WMaximum RPM (https://ftp.osuosl.org/pub/rpm/max-rpm/) 2 )

(FHFIA RPM) —F, THRAEX SUSE Linux Enterprise 2 &HZERIAT,

o HXREL Bugl&E, iBEIR SUSE security announcements (https://www.suse.com/
support/security/) 7, XEEEFEEE Common Vulnerabilities and Exposures
(CVE) (https://cve.mitre.org) # T B Fr¢ERRIREL B IR (180 CAN-2005-2495) 3K
5| F Bugo
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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
publicis a licensee, and is addressed as "you". You accept the license if you copy,
modify or distribute the work in a way requiring permission under copyright law.
A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or
authors of the Document to the Document's overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject.
(Thus, if the Document is in part a textbook of mathematics, a Secondary
Section may not explain any mathematics.) The relationship could be a matter
of historical connection with the subject or with related matters, or of legal,
commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant.

The Document may contain zero Invariant Sections. If the Document does not
identify any Invariant Sections then there are none.
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The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (for images composed of pixels) generic paint programs or (for
drawings) some widely available drawing editor, and that is suitable for input
to text formatters or for automatic translation to a variety of formats suitable
for input to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart or
discourage subsequent modification by readers is not Transparent. An image
format is not Transparent if used for any substantial amount of text. A copy that
is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF
designed for human modification. Examples of transparent image formats
include PNG, XCF and JPG. Opaque formats include proprietary formats that can
be read and edited only by proprietary word processors, SGML or XML for which
the DTD and/or processing tools are not generally available, and the machine-
generated HTML, PostScript or PDF produced by some word processors for
output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose

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

The Document may include Warranty Disclaimers next to the notice which

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

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially
or non-commercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in

all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may
accept compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.

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

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document's

license notice requires Cover Texts, you must enclose the copies in covers that
carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front
cover, and Back-Cover Texts on the back cover. Both covers must also clearly

and legibly identify you as the publisher of these copies. The front cover must
present the full title with all words of the title equally prominent and visible. You
may add other material on the covers in addition. Copying with changes limited
to the covers, as long as they preserve the title of the Document and satisfy these
conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should
put the first ones listed (as many as fit reasonably) on the actual cover, and
continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more
than 100, you must either include a machine-readable Transparent copy along
with each Opaque copy, or state in or with each Opaque copy a computer-
network location from which the general network-using public has access to
download using public-standard network protocols a complete Transparent copy
of the Document, free of added material. If you use the latter option, you must
take reasonably prudent steps, when you begin distribution of Opaque copies in
quantity, to ensure that this Transparent copy will remain thus accessible at the
stated location until at least one year after the last time you distribute an Opaque
copy (directly or through your agents or retailers) of that edition to the public.
Itis requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role

of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things
in the Modified Version:

A. Usein the Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should,
if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities
responsible for authorship of the modifications in the Modified Version,
together with at least five of the principal authors of the Document (all
of its principal authors, if it has fewer than five), unless they release you
from this requirement.

C. State on the Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.

E. Add an appropriate copyright notice for your modifications adjacent to
the other copyright notices.

F. Include,immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of
this License, in the form shown in the Addendum below.

G. Preservein that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.
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H. Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add to
it an item stating at least the title, year, new authors, and publisher of
the Modified Version as given on the Title Page. If there is no section
Entitled "History" in the Document, create one stating the title, year,
authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous
sentence.

J. Preserve the network location, if any, given in the Document for
public access to a Transparent copy of the Document, and likewise the
network locations given in the Document for previous versions it was
based on. These may be placed in the "History" section. You may omit
a network location for a work that was published at least four years
before the Document itself, or if the original publisher of the version it
refers to gives permission.

K. Forany section Entitled "Acknowledgements" or "Dedications",
Preserve the Title of the section, and preserve in the section all the
substance and tone of each of the contributor acknowledgements and/
or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in
their text and in their titles. Section numbers or the equivalent are not

considered part of the section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be
included in the Modified Version.

N. Do not retitle any existing section to be Entitled "Endorsements" or to
conflict in title with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices

that qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections

as invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled "Endorsements", provided it contains nothing
but endorsements of your Modified Version by various parties--for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage
of up to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the
Modified Version. Only one passage of Front-Cover Text and one of Back-Cover
Text may be added by (or through arrangements made by) any one entity. If the
Document already includes a cover text for the same cover, previously added by
you or by arrangement made by the same entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply endorsement
of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all
of the original documents, unmodified, and list them all as Invariant Sections of
your combined work in its license notice, and that you preserve all their Warranty
Disclaimers.
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The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
multiple Invariant Sections with the same name but different contents, make
the title of each such section unique by adding at the end of it, in parentheses,
the name of the original author or publisher of that section if known, or else

a unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

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

6. COLLECTIONS OF DOCUMENTS

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

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

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

verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

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

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

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

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include

a translation of this License, and all the license notices in the Document, and
any Warranty Disclaimers, provided that you also include the original English
version of this License and the original versions of those notices and disclaimers.
In case of a disagreement between the translation and the original version of this
License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications",

or "History", the requirement (section 4) to Preserve its Title (section 1) will
typically require changing the actual title.
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9. TERMINATION

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

as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

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

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

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

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

Free Documentation License”.

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

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

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

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