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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

EREGAERTTE =

1 5% SUSE Linux Enterprise BHiEENEZEL, BENTEMAINEZE (https://
www.suse.com/support/kb/doc/?id=000018318) 2,

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, BN T ANER zypper:

# zypper repos -u

X=ETRRSE LFAERAMEFEENY IR, 8MEFERNIR. [MEITIL, AIEHERS
ERRESRF. FERED - u A LERENEFERIRIR URI

EEMERYITEAN, 35317 SUSEConnect, fIy0:

# SUSEConnect -r REGCODE

FECEHEMTEN, e LUER SUSEConnect:

# SUSEConnect --de-register
EEEAMRENTmRERT, BEAUTHL:

# SUSEConnect -s
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1.7 BF LTSS %%

Long Term Service Pack Support (LTSS) #ZEH T SUSE Linux Enterprise Server B4
AR, EZEFLUY B, BX LTSSHIFMEE, B2 https://www.suse.com/

products/long-term-service-pack-support/ #
BREA LSS R, BRITUTTR:
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 SP7 x86 64
Activate with: SUSEConnect -p SLES-LTSS/15.7/x86 64 -r ADDITIONAL REGCODE

3. BRIETRAUEIZIRIR:

> sudo SUSEConnect -p SLES-LTSS/15.7/x86 64 -r REGISTRATION CODE

1.8 3iR%! SLE R

WNREFEEIRFIFFLLEE SLE BIhRAS, BEEBXH /etc/os-release AR,
AILAER zypper FJREXITEA RT35289 XML it :

> 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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Migration i3#2,
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AZFFEEREALR! FIG0M 32 {iihk4s8Y SUSE Linux Enterprise Server F4k %l 64
hRA, HEMKRFHEARENFTF,

BAME, FXZFMSLE11on POWER (KFT5F) FAZREISLE 15 SPT7 on POWER (Hf
1@ NFEE! ) .

549, HBTF SUSE Linux Enterprise 15 RH 64 kRS, FELLLARZHFMESR 32 i SUSE
Linux Enterprise 11 24 F4k % SUSE Linux Enterprise 15 F1&E & iR 7S,

BEAREMFAL, FRITEHEE.

AR BLEARSE

B @ B ARBRREERINF LGRS . XF SUSE Linux Enterprise 15 F= Mm%
(GAMELMRSE) ,BAMBEAR ERHEMER— MRS BARIEREMARSE (B
FEMETRSE) HMEATH, BRMNHFEXZFFIEAR, WTFZZHFNARKE
2, RZEREUIR MRS E, HFEEBHARZH, BHNRAAFTELTZZHFNLT
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| /
@ SLES 12 SP1 SLES 12 SP2 SLES 12 SP3 SLES 12 SP4 SLES 12 SP5 -
‘ !

— BAFH RS
— BN A AR
—» (XUBHA M LTSS AR

(ENEBEEMIIEE, EBEETEFAEMLTSS) o a0, FZFM SLE 15 SP1 H 4%
E| 15SP4, )3 SP17E SP4 Az EBHEIZIFER, B2, Z#FM SLE 15SP1
LTSS F4& 2l 15 SP4 3§ SP3 LTSS,

SLES 15 SP5

] SLES 15 GA SLES 15 SP1
S * y P

Leap 15

/

SLES 11 > SLES 11 SP4.

2.1 ZENARBREHR

5. FRBUERE

PR By AR B8 12 RIE B FERITEVURIER LR SUSE Linux Enterprise, A&
FHIETHFRENBIEF. NREMFHAT PostgreSQL 2% MariaDB $iREETEH#,
NETRE R B HITHIENRIERAH R UARE NN BIEF.

HPIRER S ZH, BB LT (https://www.suse.com/releasenotes/) 2 LT iR
BXBEERSHNER. NRRBHTHNEBRAE, EEREIE EEHE UTHR
FHERISER,

BT RASZHFFRARBE

M SUSE Linux Enterprise Server 11 #4%

FZFFEEM SLES 11 #4&k, EaIRAZEDFES SLES 11 SP4, HEREESARE!

SLES 15SP3, AR BEFA4RE] SLES 15 SPT,

MREFRITEIRE, BB REMN SLES 11 RS EHEKE

SLES 11 SP4, SLES 11 SP4 Deployment Guide (https://doc.suse.com/sles/11-SP4/
html/SLES-all/book-sle-deployment.html) 2 RNBT IFRITE, TR, UBFNF
KA NFKE SLES 15 SP3, SLES 15 SP3 Deployment Guide (https://doc.suse.com/
sles/15-SP3/html/SLES-all/book-sle-deployment.html) # AR T MHRKIR. ARG
RIS BN BAALRE] SLES 15 SPT,

M SUSE Linux Enterprise Server 12 GA/SP1/SP2/SP3/SP4 H4&

12

ASZFFM SLES 12 SP4 SRERHIARS B EEAR. EHIMRAZEDFN SLES 12 SP5, 7 HE
FH4RF SLES 15 SPT,
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WMRTEERITEMRE, B ELEER SLES 12 RS BHELE!
SLES 12 SP5, SLES 12 SP5 Deployment Guide (https://doc.suse.com/sles/12-SP5/
html/SLES-all/book-sle-deployment.html) 2 FANET ARSI,

M SUSE Linux Enterprise Server 12 SP5 #4&
ZM SLES 12 SP5 #H4R, XZFERBMANALRAR. BXAD, BEENE 45 B
& o

M SUSE Linux Enterprise Server 15 GA/SP1/SP2/SP3/SP4/SP5 H&k
AEXZFEEM SLES 15 GA. SP1. SP2. SP3. SP4 g SP5 A%, ERINRAEZE/LDEHN
SLES 15 SP6, 7 #eA4kE SLES 15 SP7,

MB35 LTSS 8§ ESPOS B SUSE Linux Enterprise Server 15 SP1/SP2/SP3 #4&k
L IFEEMMIT LTSS 3¢ ESPOS B SLES 15 SP1. SP2 o SP3 A4k, EHIRRAZELFER
B LTSS 3 ESPOS B9 SLES 15 SP4, A #eFH4REI SLES 15 SPT,
B, BRER SLES 15 REBFLREI SLES 15 SP4, SLES 15 SP4 Upgrade Guide
(https://doc.suse.com/sles/15-SP4/html/SLES-all/book-sle-upgrade.html) # RNAT
AR TR, RAERBAIEREAPRYIRBAALKE] SLES 15 SPT,

MBI LTSS 8§ ESPOS B SUSE Linux Enterprise Server 15 SP4/SP5 &
SR BB RS MM LTSS 3¢ ESPOS B9 SLES 15 SP4 5§ SP5 At4k. B X4
™, BERE 22T “BENFRNAL o

M SUSE Linux Enterprise Server 15 SP6 A4
SRR ABAANAEN A TUM SLES 15 SP6 A4k, BXAT, BSWE 2.2 “BALFIARL
ALK o

F+4% SUSE Linux Enterprise 28 = Guest
BXARLB = SLE Guest B9iBE, 1EB M Using the SUSE Distribution Migration
System (https://doc.suse.com/suse-distribution-migration-system/1.0/single-html/

distribution-migration-system/) <

M openSUSE Leap 15.0/15.1/15.2/15.3/15.4/15.5 F4&
AEBEXZFEEM openSUSE Leap 15.0. 15.1. 15.2. 15.3. 15.4 8§ 15.5 A%k, EBIRRZAE
Z/DZEJH openSUSE Leap 15.6, ZABEFERE] SLES 15 SPT,
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M openSUSE Leap 15.6/15.7 H4&
M openSUSE Leap 15.6 3% 15.7 AR, EENE 59T “M openSUSE Leap FHELE|
SUSE Linux Enterprise Server” o {NZIFHRETERN Leap RS 25

@ 7£E: Extended Service Pack Overlap Support (ESPOS)

MFFRLE G, SUSERIES LTSS BRI FZHEHEMH Extended Service Pack Overlap
Support (ESPOS). B ESPOS RUFHER, S MMM SUSE Linux Enterprise
= B SO = A dn B HASZ 3FBER (https://www.suse.com/support/policy-
products/) 2 DT,
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3 HEBAR

TEHFEARIIEZR, BFRERENAKEBESZ S, AFTFEESMHHE 5%
TR, UREMTIE, AERIEFETHRXESE,

3.1 MRRFEHNHY

N MERFTEMBAMRAIA R R, BFIETT zypper patch /S5 YaST #23R Online-
Update, MIRELZEEMHNARAEN.

@ 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
JIETHY RSA 4096 1550, BCEERE RPM #Ea. MG EMEEZEEM I1ISO TR, ~B
B IREFEEMAR 2 B &2 %H RPM IS4 45(ER IR/ 2048 IR R
7£ SLE 15 SP4 / SP5 A% SLE 15 SP1. SP2 #1SP3 # LTSS kA b, MRIEEH AL,
R BTIM suse-build-key BEEFNE| RPM ZERIFA,

WMRZFARKEN, EAIUERUTHSFNEN:

> 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>
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B LER U T es S FaS AL EA:

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

ISR EREE(ARF SUSE Mg (https://www.suse.com/support/security/keys/ #) F$k
25X R,

Nva N =\

3.2 [HIEA1TIREH
E4 17 (https://www.suse.com/releasenotes/) 2 BRI LUK EIFFE B, FIHEEFIE X0
R R, LEEAR LR docu BRAPIRMET A1THA,
RITRABERBAEMMEENRAZENEN, NREHSE T —IHE MRS E, FENE
FrEkd ARSI RY & 1T R,
BERITIEALE :

o BHREM R BRHRIREM

o HRIFAERNERRAHERERETEREN

S

o BHNREEDFEBZRAMBTEN

C

3.3 tIE&EMH,

Fkal, BIBEREEXGHEHES—MEE (GlalmigE. TTHERE) UEHEIE.
XEBEHTEMEE /etc PRI, UMK /var #1 /opt PFR—LEHRAOX M. =IFE /
home (HOME B®) 8RR HIEHS NEHDIRIE,

Pl root BM&EMEIEEIE. RE root WAAEZMIX AR BBAINR,

WMREETE YaST FIERENIAE ZAALEREN, WALLAEFEEUENENEIT (RHR) &
9. TEILUERBEFEEBSUIMXXHE /etc/sysconfig BRTHXME., BE, &EHETR
=X, AT L RFrEEMEEZEBR. 7 /var/adm/backup BRAERED,
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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
ARETES, ERENT, MIEFASHRATTR REECRLSTRECERT
WIREERT (BB , AHEPHT B EME B,

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

£ df < a5 H e BEE=E, i, E7 3.1 “ERdf -h7E &, RBROXHK /dev/
sda3 (fER /¥EH) 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 X+ &4 L, df BVt AIeERIRSM, FNERT RGHIES =BG, Btrfs Xt
EGE s NSRS ERHERTIE,

17 K2 Al FAREAE =S (8] | SLES 15 SPT



Hitt, EMEE EEMEXRENTATIE, Btrfs XERFWIRESIRETERR. KEXMHIER
B, AN ENENTERHREAR. AXIANE Btrfs XHRA LHER= B A=E
MFEER, EEN (EHEEEE) , £ 1E “Lnux PXHRANER” ,5$£1.223%F ‘@
ERARE” . #1EES W man 8 btrfs-filesystem# https://btrfs.wiki.kernel.org/
index.php/FAQ @,

NREITEN LERA Btrfs (EARNXH RS, EREEEBNIATE. REMBEHIKX
FHRTA=E, ERIFNERT, ARIEFTERIRRXGERANREHETE (R

/ .snapshot) BAFEBHIRE,

THRINEIUESKETRA:

* B8 Btrfs ENRFMEXHRARTE BRI AHETERAT FTHMREAE RPM, 28
L= RPM Zf5, |H RPM W= EIA SR
o WTEERIR Btrfs, EVFERLUMREMENTATE, BNRHBETIHINREKR

/NHYRT A =SB
NREBRBHIFTATE, ErRILUZIAER snapper HIERIRTRER:

# 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,
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1. RO S 2IFTREEEYIRIXY repositories.bak. repo:

# zypper lr -e repositories.bak

2. Fhh, QIEBEEERENRHERNTIRNIXH installed-software. bak:

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

3. FEMIXM. ERAUTLAIMEEFENERERIRGE:

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

@ AR EFAFNEEREG, REEHESHENIEN
ARFNFFEERENZRS (SLE X+1) BENNREFERTEEX LR RS (SLE X) BY
%, WShEFERIRGERITA SLE X+1 £MEZEME SNt aE %, REE
T

o RHEZTIRD, UERFEUESHRIEEERRMHE, fla, SLE11 £8Y
374 texlive RFBEIFRSI A SLE 15 £RY 3000 Z M ERHEFEL,

o HAENRMGEE, AARIRBRSLEMEMREER, USIHRAEFREER
AYZhEE. 1B, SLE X+1 £ LERMAINRE AR LEMMERHEE.

s HTFRABRRE, FIRERRE SLE X PRI E.

o M EARMBMRHECEAIBEEREZ K.

3.6 ZRHLISSYT B

MREEEZEKHIIRS B35 (LTSS) B SUSE Linux Enterprise Server RAARK IR EZEITE
SRR, AEBSEN, FEREIZNo migration available, ZFRUUKREIIE R,
=EH zypper migration =X TBERBHEERE, BHFMRAET LTSS EEE

BRERZIAE, BEFRIITRER LTSS ¥ R
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1. REREEAT LTSS R’

> 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. iz17 L7 SUSEConnect P BRIV SEA LTSS R

> 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 &3 LTSS EFEEE R 7T

3.7 1% PostgreSQL $iEE

SUSE Linux Enterprise Server 15 SPT [t PostgreSQL #3EER A 14, 15#0 16, B|BIAR

INRZARZ 16, BEINISEE Legacy #RRIEMEARZS 14 7 15, UEEBILIM SUSE Linux

Enterprise Server B9 R EARRZAS 4K

RTREABIEERNTIS I E, R EERBENARIRRE. BREFHHITA—TIREE
— MRAERERS,

T3 2EIER pg_upgrade spSHIT, XM ERTERERNEEHERME. 5 “HEhE

FHEFME" 575, pg_upgrade A LUR/ T2 FEERAIBYE,

8 PostgreSQL i A2 F X HEFE R EMRAREXBE RS, I8, hRZ 9.6 X {H7FHE

7£ /usr/lib/postgresql96/ 1, hix7k 10 BY7FAE7E /usr/1lib/postgresql10/ H,

k7 13 BYTEHE7E /usr/lib/postgres13/ H, EFE, PostgreSQL FEhrZA 9.6 5 10

HRRASIEHI RSB A R, BXIFHAEE, BB https://www.postgresqgl.org/support/

versioning/ @,

O E=: MSLELLFAE
M SLE 11 A4REY, postgresqlod 4%, R FIEUEETZEIESRA
PostgreSQL, Htt, 7EXFMERT, BHRIT PostgreSQL $kiERE, ARBHEER
%o
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U T2 R A AR EE EE MhRZS 12 ERB IR 13, ERARFEIRVARASEiciask BAREY, 7548
R EHRAR A S

BHITHIEEER, BRITLUTRME:

21

1. BIRRE LT IRFE M.

o WNRiERBI LI EFTITIH PostgreSQL g ASHEIZR M B AR EIRHMMRAS, BHIT
%I%(Fo

o BIRMBBIEENED.

o REEH PostgreSQL EERRAHI A E, XTF SLE 15 SP7, XEKERE
postgresqll3-server REKHHIFIERH .

o REBE pg_upgrade sHI postgresqll3-contrib I,

o MR PostgreSQL #3BX1IE (BAINA /var/lib/pgsql/data) FEEBBHAIHEST
i8l, MRFTEARE, BENENEUEEFEAUT SQL &S, USRIKRLAN (XAThE
EERHBRKE! )

VACUUM FULL
2. ERAUTE—<RLE PostgreSQL ARS528:
# /usr/sbin/rcpostgresql stop
e

# systemctl stop postgresql.service

(BURTFEREARIECISRASEY SLE ARZAS) o
3. EMRIEMUERR:

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

4. f£F initdb FEh¥IWIEIERESLG, &P PostgreSQL BRFE(FLE, LLBURERES
IEEEIL e
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# /usr/sbin/rcpostgresql start
# /usr/sbin/rcpostgresql stop

=%

# systemctl start postgresql.service

# systemctl stop postgresql.service

(BURT B2 R{EARIECIBhRASHY SLE hRZS) o

5. IREEIBREFRERTEREXY, B ERXEEREBIIFHICEXH. XoIEE
S MM postgresql.auto.conf. postgresql.conf. pg hba.conf #l

pg ident.conf, XLEXHBIIBARAITF /var/lib/pgsql/data.old/ #, #Fhkads
B]7E /var/lib/pgsql/data HF 2,
BAR, TENEFIRREXH, RAXTESEEMEDN. HARIAMENEEXRER,

6. LLpostgres AR B EshEEdiE:

# 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/"

7. ERUTE— B RS
# /usr/sbhin/rcpostgresql start
oy,

# systemctl start postgresql.service

(BURTFEREARIECISRASHY SLE ARZS) o
8. NEIBEREMY. MICEEVATAA, KEBANITAAREMTRILLT R,

9. EBRFREIH PostgreSQL BFNIALIEE H:
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# zypper search -s postgresqll2| xargs zypper rm -u
# rm -rf /var/lib/pgsql/data.old

BRARSIEESEAZEEFFER T EZNFAES, 1BSWET PostgreSQL X4 (https://
www.postgresql.org/docs/13/upgrading.htmla),

3.8 T MySQL =% MariaDB #E/E

M SUSE Linux Enterprise 12 744, SUSE EM MySQL %% % MariaDB, TEFFIAEAFARIEIE
ZHI, BRI EEDEIERE,
EHITEIRETS, BHITUUTRE:

23

1. GUEARNESCMF:

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

ZINERT, mysqldump R%%fi% INFORMATION SCHEMA 5§ performance schema
BIEE, BXFMER, BEEMW https://mariadb.com/kb/en/mariadb-
dumpmysqldump/ @,

. BEEXH. BBEXH /etc/my.enf FIER /etc/mysql/ EREZEME, UEHE

BE (FEATRE! ) o

. #1117 SUSE Linux Enterprise Server A%k, #A4%&/a, MBRINECEXH /etc/my.cnf ik

AT, AILTE /etc/my. cnf. rpmnew XL EIFHACE,

. IRIEFEACE MariaDB HUiEEF. FEEAUMNEEXHNBER, IRFEBFERT,

FHIEH#HITIEE,

. MfRiE5h MariaDB AR3528:

# systemctl start mariadb

NREHELEE RS SEEREE) MariaDB ARSS 28, IBBRAUTARS:
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# systemctl enable mariadb

6. BT EEIIEERMRIL MariaDB @R IERIEIT:

# mariadb -u root -p

3.9 tIERTF Java MAIERFHIIE MD5 ArSS a5 IEH

FRR 2N, Java PABXZEFET MD5 RUIEH. MREZFICIZERIERE MD5 IEH, BH
TUTTBRERCIBIES:

1. FTAHZREEOHLU root SHER,

N

. BIE— P FLAREA:

# openssl genrsa -out server.key 1024

NRFEREESNER, 17K 1024 BMAERNEF, 51904096,
3. BIRIEBERIFEK (CSR):

# openssl req -new -key server.key -out server.csr

4, FEPBEREZR:

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

server.crt

5. B PEM X 1§ :

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

6. Xt server.crt. server.csr. server.key #l server.pem 2 3IERIE R UK
FIZAMB RF, B0, WF Tomcat, tEEFH /etc/tomcat/ssl/,

24 SIBATF Java MAIZFAIIE MD5 ARS3ERIEF | SLES 15 SPT



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:

KEFEN L clientSetupdSMT. sh IR A B S B, KEBIBAR SMT 89
clientSetup4SMT.sh A& SMT 12 B Fifk, SIRETE SMT BRS588 L EHAR AR
T, fEIRKEILLITE <SMT HOSTNAME>/repo/tools/clientSetup4SMT. sh &bk E|
clientSetupdSMT. sh R HhRZS,

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 RS 25
4. FJHFFBEEFimER, URERSEMEUEEMIZE k.

> sudo smt-list-registrations

5. MRZFFHEVENZNDIBFIELS<LRMEET, BEME-FEREZEFiRIUnique
ID, (AJREFIH T ZEFIRIZ 1 ID, )

6. MIPRILE A imaY A
> sudo smt-delete-registration -g UNIQUE ID
7. MRFIE T ZEFIHNZD D, BEHHNEIE—IDEE LRFE,

8. EFIETTU TS, MRENEEEEMIBUHEMEE P iR:

> sudo smt-list-registrations

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

BT RRUNMEIETR AutoYaST BRE XX, 1BE M (AutoYaST3Em) ,MIRDE “SLE12515H
B9 AutoYaST BEBEX G ZEINER ©

3.13 FAEITIAEETA (SMT) RSB

FIETT SMT B9ARSS 28, FERITRIGRIARILIE FEM (Repository Mirroring Tool 15
) P (EEERGIEER) ,£3& “M SMTEBE RMT”
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3.14 EBRZERANIZZRZS T

SUSE Linux Enterprise Server 2iF&7E /etc/zypp/zypp.conf REAHENIZERZEZ D
NiZhRAs. BTARIENRSE, FEENZRANILINEN<E. SEMMIhTTRE, AT
EMBERAZRAX. BERAZRAXSE, 1B*X /etc/zypp/zypp. conf RBYMERITIN LF
o GRNMEMINTAS:

#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| §&%

B R 3 SUSE Linux Enterprise Server 12 i ERRAMN ARG L, /etc/default/grub FE
BINAZELITHEIREEL S resume B8, ZBEEREET RSB (5190 /dev/sdal) KRR
AR (EEEHE) 188, ATETNREMARKAEE, FRSEESISEEN, ALt
BIIENIEERENEZM. BN, ARENARAESTES|ISHER,

1. EHRAKERIGE:

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

RERIZ&E N /dev/sdal, SRZEBLHRREUEMER, MNRRKECE KR,

2. ¥REY /dev/sdal B UUID:

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

/dev/sdal B9 UUID J ald1f2e0-bOee-4be2-83d5-78a98c585827,

3. 4gi8 /etc/default/grub HiE% resume 8%, ¥ /dev/sdal BiftR
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

MNRARAERNRE, ERFEMR resume SHHENHSIREE.

3.16 7£IBMZ EHL

£ IBM Z EF4Kk SUSE Linux Enterprise REEEIZE Upgrade=1 RiZz&%k (a1, &
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 ERFALEAE HINEE, SUSE Linux Enterprise Server EEARASBMER. MREEER
ARIEIL B EERE0h X IRS528, 1BU TAIRTE /etc/sysconfig/displaymanager R
24 DISPLAYMANAGER STARTS XSERVER HYIZE:

DISPLAYMANAGER STARTS XSERVER="yes"
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4 HR#FER

AENBUNAERAMNLEIREASIZH YaST, AKIMAR SUSE Linux Enterprise &
¥, YaST REREFEZMBnhAE, BIGAM DVD Boh. @I WEBIHMARAFATE
HEEREM. MXTMEX LW, “BNALR BIEEMRERARERS L TFEK
B, MAREANMEEZERS,.

4.1 HESER

TEARZRGZAE, BREAREIE EEHL
BAREZG, BHEITEHLENPBENRERSIS. B2, H35|SFEHIN, EFEX
BEAE (MAREE) o AIMUTRIEBEIFAR:
o AIEMYRIF: €145 CD. DVD ¢ USB AR EMFIREFERE. BXIFMER, BHHA
F427T MREBEEBHAE

° MBHEIRF: ERILIMAIEARS | SAREFHENNMEZRELE, HEEBI PXE 5T,
BXIFMER, EipR £ 437 “MREREEAL o

4.2 MBRFEIRIEBHFR

THEHRSENBINEM DVD 51T, A, Eha]UEREMARERE, Fli0 USB KB EE
Figd LRV ISO R, BRIFRVIEANSISHERRTRARREN, UKITBENERANZER
2389 BIOS &2 UEFI,

318 4.1 : FEhFH4EE SUSE LINUX ENTERPRISE SERVER15 SP7
1. EFHESSIFHRE, BER (BEERE) -

2. #f SUSE Linux Enterprise Server 15 SP7 B4i—&442F DVD #3518 WilRE
RAI2ER, BEEISRER.

3. (Ali) ERHILREREFNLEDVD FRHEE, MAREMERFEFHNREER, FHR
N518%M media upgrade=1,
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4. E5|SREPEFARUBERST.

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 SP7 94— & %52 DVD #5284, WilRE
RAI=ER, BEESISRER.
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2. EREFERANNZLERLER (FTP. HTTP. NFS. SMBE{SLP) , @ERILUIL F4 B
TERERIED, B2, NRETEN LESNE UEFI MARES BIOS, NeJgEHEEFohiE
BE|SFBH, BXAT, BEN (HBIEM) ,£8E ‘SIS M (EEE) ,F9
T RESE

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

4.3.2 BEMBLZERFIFAL — @I PXESIS

i@ PXE 5| FMMBRERIITHL, BRUTIERIRE:

1. A% DHCP fRS3 209K E LURMET PXE 5| SFIFHHIER. BXIFARER, BN
(BREigm) , % 188 “HESENKSISIIE" , % 18117 “BhSHIIHEIR" -

2. I&E TFTP fRS328, LUMRTEEE PXE 5| SFAEMNSGISMR, Ak, 7EFERA SUSE Linux
Enterprise Server 15 SP7 BY&4E12R DVD HIRER (EFEIERE) , % 18 & “EHNLKSIT
IFIE” 561827 “IRE TFTPARSSES” HRAYIRARIR(E,

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

4. WBEIRRFSIFHITINGEL, HA UNCIZEERIIHBENIEETHREMNRE L, X
FAES, EinR (BEER) ,F1RE "TERE ,F1237 “E@d VNC miER

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

4.4 F4% SUSE Linux Enterprise

TEARRGZE, BRARE IS EEHL . BRITESER, B TRE:

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

1. (MREEEZWE) 51FE, BESISFER LERASX—IN
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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 SENEEN DX, FERFAARTmIFRINN BREFAER, HRERITFAF

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
HE BEERUCRSRHEIRE NS AREREFE.

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
BRE—NR&EEA, BD SLE-15-SP7-Full-ARCH-GM-medial.iso A&,

NRELE LR, BAREMRFATEA Ko

b. MR FE%E7E SUSE Customer Center 33, YaST i&E/Rrl8ERN T S Binf0E
=,
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MIIRPEE—MEZ B, ARRE T —IHE,

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

8. EIRALNZEIZE,

9. IRFMEIREEMNGENENK, BREENFIBRES EFIE,

©) =% £ SMT BPIEEARENK
MREARITENZ SMT BRIHHBAEELK, BEIEE3 1 “MSMT RS
SEREGH M SUSE Linux Enterprise 2 %" , SAEEBIIFAK IR,

10. ALIIERINTERE, FRRE 65 “TlAR FRRRITARELS R,

4.5 {EF AutoYaST F2&

FHRISIEPI L EEIIT. BRIFMER, BN (AutovaSTIEM) , 48 “ERAREM
W, E41LT FHE

4.6 fER SUSE Multi-Linux Manager 4k

SUSE Multi-Linux Manager @— RS2 AT S, ATFRMERF SUSE Linux Enterprise
BFIHRNERH. #THRELEH. ERBRT—EIENET Web WAFRE, ATRITEERME
%5, Bk SUSE Multi-Linux Manager B9IF4E 8, 15E M https://www.suse.com/products/
multi-linux-manager/ 7,

f&B LA SUSE Multi-Linux Manager ITR S F R, £ AutoYaST ARAI LIM— 1 EERR
TARE TP EERZA

WMREHIITHENIER SUSE Multi-Linux Manager &2, J5#&ER SUSE Multi-Linux Manager
XRFRREAXN EFHITERH, ERLUEE https://documentation.suse.com/multi-linux-
manager/ # £BY SUSE Multi-Linux Manager Upgrade Guide, T f# 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

bINEEEIT rollback-helper B ER ;M.

4.8 FMARS
MREBITHERZBEIRIMAL, EREETEBRIER YaST iy~ S/ FAHEIREEM R L
FAMARF R LERE AT RS

° BANRREXE

o RINZLMEHMM Bug 88

* ifjia] SUSE Customer Center

1. [B5h YaST HIFR > 7 A LT F AR 3 HEAE,

2. IRESEENAEL BT EIRITIRA SUSE ik 8 X BB F (i, NREE
SUSE K, i&RI{E SUSE Customer Center £ (https://scc.suse.com/ 2) BIEE— ik
Fo

3. INS{ZRI SUSE Linux Enterprise Server — B EIHYE AR,
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4. MREHNNEPE—PHSMAMEMARSSBEETA, ERILUMTIRFER—1,

5. BFEEM, BRE T P45
UL EME, YaST RYIEARLKCTANY B, M~ @MiEsR, BERFEH LMY,
B (SPEBIERE) , % 10ZE  “SEAF SUSE Linux Enterprise fIEIBER/Y R , 5 10.4
T “FEFSETHRAREEERRNTE
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5 Bx#FtER

SUSE IRt T EMEIRTAMERGLITIR, HEKETETHNRGEHKEFH
AR5, M TAMIRMRSE “BIR" XFRHEMINEE, AERMHEXMAERAX
LT HRTIRS EARNZED 7,

5.1 #ISER

SUSE 2TE A% AT SUSE Linux Enterprise RIIFHFRSE 8. AT HEZFF IBIFHNRS
8, HEARERHIENEE, SUSE ZHFERAIEITHHITES TS,

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

5 PN EBREHRITELZER

REHERS B2 EMTELTE. FESBIELIBARIFNEBIRE, HX¥A
B8, BERE2E FEBENHLE .
BEIBHIBARIINEBIRA. BRFRER, FBRE4 T BIAL
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© ==: 74 SUSE Multi-Linux Manager /i
NBEBARHBIZRSZE SUSE Multi-Linux Manager s, NIFSEE@EE YaST E4:EH
3¢ zypper migration #H1THK. 1EEKA Client Migration id#8, SUSE Multi-Linux
Manager Upgrade Guide (https://documentation.suse.com/multi-linux-manager/) #
RNAET TR,

52 BRSEIZIIERE

AR EL TR a@id YaST. zypper B AutoYaST #1177,

EFFEIRS BT B 281, HHTE SUSE Customer Center 8¢zt RMT fRSZ 22 EMIEN RS,
AT AR SUSE Multi-Linux Manager,

FEeERABMHA, RSEIBHEEUTIR:
1. TEEM RS FEL A FERER Bir.
2. EFE—MIE BT
3. IERHBRAMBEEE.
4. B TiE5.

E1% BARFIREUA TP R B EM B~ qme MRERERT BB SP AIA, WEZERE
R BT

EH T BT EIRTIRIGIBLR M SUSE Customer Center R, H5%LEN~ R EBHE
o

5.3 BUHIRZBTEFZ

EEBEET, ReeEHEMRBUEIRS &%
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1. FREBHEFBEZE, NHAREHTRNNER, FINIRSHMEEENER TE /
etc/zypp/repos.d/* LUIERREEZ 5I8TRES.

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

3. BT EIRZE, SUSE Customer Center B T E1ZEEIE. BEFiARILRES, &
P9 SUSEConnect - - rollback,

54 fERTEZEFITA (YaST) Fk

2@ YaST ITARS 8%, BERATELIIE IR, RINERT, YaST AaME=FEFE
LEEANREE, MRERHERMBEZFEEERERN, YaST RMELIEZRAEERAKE
SUSE BYAERIZR &L

Q iEE: HIEEAN
WITIRS ELE58Y, YaST SREMBRENRGE, FIRTEEEXR/NEZENER
T, XERRESARIEMAKNTEK,
BERUEINTAF XA FFIBO0RMEE, BAE /etc/zypp/zypp.conf HHY

solver.onlyRequires &I,
solver.onlyRequires = true

bk, BERIEEXHE /etc/zypp/zypper.conf HEX installRecommends £,

installRecommends=false

X=BESRGEEXRENTTR, FIMNRENTHHRGENTH. EELERE
FB#Y Zypper 1749, 1B - -no- recommends 4,

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. ZERHME yast2-migration RREMKMI (F£ YaST BYER(F > BXHEER) o
5. ERE)YaST; MRFERH, HLENEREAZEREEHPOF,

6. 7E YaST i, EIFELTE (RIBEFHRAY SUSE Linux Enterprise Server higzs, &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. NRELIHTATE DVD HAMARS P IXEISITRIMERERE, BIURNERERZR,
RHMEEEER T URINRS . RA=BrhEFRREKE SUSE Customer Center 8 RMT
MY IBfiE7E .
MR FMIRS[BRRERREY BHEIE 7, HEFERERFREAE. NREFER
B=AEEERSHESRIRAFHARS EHAMEX (5150 NVIDIA Compute Module)
BESXEEXMHER. MELE, BoUEIBEFINEREEELE,

10. 2EH %, EEMEHBETRIRE, BHTEEHMHIA

11. i lE, BERMRS.

5.5 f#H Zypper A4k

Ei@id Zypper MITIRS B:F%, 1BERIRMHEE zypper-migration-plugin AMYaR<1T T

H zyppermigration.

Q iEE: BhEEKR
WITARSS BLE2RY, YaST RREMBIFERNINGE, IR EEEXRNRENER
T, XA ARBEMAFNETREK/],
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EENUCRINTAFNARFPIRNIRGE, ERE /etc/zypp/zypp. conf FHY
solver.onlyRequires &I,

solver.onlyRequires = true

ok, ERIEXXH /etc/zypp/zypper.conf HFEX installRecommends £,

installRecommends=false

XENESRHEMEXIRENTTA, FINRENTHHREENITH. EERERA
B8y Zypper 174, EfEMA - -no-recommends S,

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, B m (SLES. SLED) MEZ:EBNARE
BT EXEREBIRS B ZE#HT,

o BUANBRT, Zypper {EAL 4 zypper dup AYIEDRT - -no-allow-vendor-
change. MNMRERHERMEBE=SEFELTERN, IWETMSMEIBZRHEEEIRMER
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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4, BEFRBEN, [F532EREEGRRMEE. BNy (BEARNRHGENHEHESRIER
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.

5. BINEEE, BERBHRS.

5.6 {#H Plain Zypper F4k

WMRATEIF R BB E MRS B[BMAREETMEN RS, NI AR YaST iE#3 zypper
migration T EFRSE. EXMERT, EMELLETEIERN Zypper Ml—LEFhRXH K
THRFARS .

O == ERTRIMNAS
AERE IR MRS SR M R S S ET I B T BRI ARS
o B, MFSEHRPNMERNTEN. NRENRADIM, BEM YaSTR
Zypper iE#%,

O == =R
IEF B R EREKRECEIBNRABNIFNRER, Fi, ATLILE RMT ARS58880 SLP AR
SRR ELIMUELE R,
teSh, BRRAAINERETS TR R mhR AR B BB fE

1. MREEERIEBIB BN LEEETHELRIE, HEHERIE, HUREIXARES]
8. FEMMERZIEREIZITEN. HER, IHATERTNZERITENERNER
(FBRIEEEEEER X BT YNC =iE) o
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2. EHHEEETA:

> sudo zypper patch --updatestack-only

3. 1R /etc/zypp/repos.d/ FEYFRE SUSE Linux Enterprise Server f&77ZEEC & S 4D

FRTE $releasever:

> grep baseurl /etc/zypp/repos.d/*.repo
/etc/zypp/repos.d/rmt.repo:baseurl=https://rmt.example.com/repo/SUSE/
Products/SLE-15-SP5-Product-SLES/x86 64/product/
/etc/zypp/repos.d/updates.repo:baseurl=https://updates.suse.com/SUSE/
Products/SLE-Product-SLES/$releasever/x86 64/productl...]

ELtRBIA, X updates.repo EREE, M rmt. repo NEITARAFFFE 15-SP5
HITIERID, BB MEEREXXHFIPIE 15-SP5 #i&iit0 $releasever, FIE

,—

17!
> sudo sed -i 's/15-SP5/${releasever}/g' /etc/zypp/repos.d/*.repo

MEXE, BERFRNRAFHREEIGS, UHRENMMEEEELEX
4, WERTIEWEE TAREEERE:

> sudo zypper --releasever=15-SP7 repos -u

M7E, ENZESEFEFE URLHPES 15-SP7, 518, FEE=HAMEETRERZIR
wITFH), BREECNERFFAE SUSE Linux Enterprise Server hig7s,

5. BB EFEERYIRHAH E#HE 15 SPT:

> sudo zypper --releasever=15-SP7 refresh -f -s

INREIEFERY, BFRRXOERTMAT $HIXM URL, NRFTEBARAE, EiNFEA
KIMHIETF o

6. MitiE:

> sudo zypper --releasever=15-SP7 dup -D --no-allow-vendor-change --no-
recommends

f#F Plain Zypper 74k | SLES 15 SP7



S -D BITIRIETT, BMEINERMALIRERR S, MRBIEE, ELM R,
RSB,

I -no-allow-vendor-change RIFSIEE = ARG B REM A ST RPM 25
B, &M - -no- recommends MFRMBRIEIIEPEUHIEENRGEARSERERM,

1. ARBENRITEN:

> sudo zypper --releasever=15-SP7 dup --no-allow-vendor-change --no-
recommends

fER LERYERS, zypper ZfRAT FREFMENHE, MNRENEIXMEZAIERK, XA
XMMER BRI SR, B FHHAREMEPNRGE, 15I51T:

> sudo zypper zypper --releasever=15-SP7 dup --no-allow-vendor-change --no-

recommends --download-in-heaps

RITEHEH5ER, SUSE Linux Enterprise Server 2% $releasever TEi§BE A
WS, XIEERTETBMER - - releasever TS EIZhR A,

8. TG, BESISRS.

57 [EIRIRSE

MRRSEMNFEMSAEIEA, M SUSE Linux Enterprise I8 241 E I FF1ARS 811
ZHIRRES. AiREX Btrfs iR XBRATIRE (B SLES 12 Fis, X—EHERMIANZE) . X
HFAEER, 580 (BIBfEm) ,F 10E “fEF Snapper #HITAKMEMRRERE .

1. 3REYFRAE Snapper IREBHFIZK:

> sudo snapper list

ERRHLIEIEFIRIRS 2% 2 5N 628 IRER, Description S8 EMHERMAYIREE,
F B Userdata 5SS ZIREBARIC A important, 184E # FIRAIRBES, LUk Date
HlAiZ R BRI B ER,
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N

2. EFRTIRS. M3ISREFEEMNRRREBENSISNHER, AREEE—PIETH

HERF RS FAX Rz AYRER, B SMEE 1 5|FRE (REPIED) o EFELLSLES
15 SP7 AkMIZEHIEHES IS,

RALSISILRIIRES, HERZEHSREUREARES, U root BHER, HKE
TREEIZET ERIIRE, H5h, BRFER—TINE. FFE, AFRXGERFZZURIES
IEHR, ELIhEERTAEZ IR,

MREMATA, FEESISTHIZNVRE, BENSISHEEMS —MRES|S — Bt
IE, BREERBITEAKAE N, NRRBIEHHBRTHEATE, BEITUTHILEX
KAERL:

> sudo snapper rollback

B3|1R1tEN. E3IRERL, EERRANSISHLUESISEMERN RS

. RERTREEWEEREEFLE. B NERTREFRIYEEREMN. WRUEEMR

—IAIEH, NHERIETABEMMHITRARERH, HEANEIERABRNIRGEMET
FEE# Z 50
BARRRARSE A LURR BB, BHRIEE,

a. BITLAT e LARIFTARS A 172
> sudo zypper ref -fs

b. BETUT < RIS ERNEFESIR:
> sudo zypper lr

FAKRELHTHNEE. AL RXEFRNNRSHEEERNZEEETIRT. FI
M, WREIZM SLES 15 SP7 [BRE] SLES 15 GA, MIFIRFHAEE SLES15-GA
fi&12E, MAES SLES15-SP7 f&1FE,

MRFIE T EIRNEEE, BEERR, BEN, EAS5ENRERS EMREAST
MR AR T ], BXZTIFRPIBRRENMEEEYIR, BESRE 137 "SR
FIMAEGER » (BXR, REVERTFTM, RAEEESBIEN,
@ﬁ%Lﬁ&%#mﬁEﬁ%E%EEo)

c. &fE, BIEITUTHLREMREELETmAVEIRE
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> sudo SUSEConnect --status

PR mEBN iz & IRegistered, FHAFYNLL, EBITUA TR HMEE M

> sudo SUSEConnect --rollback

IE, BEMRRSIME DA IBRS &% Z iRV,

5.8 &R SUSE Multi-Linux Manager #4k

SUSE Multi-Linux Manager @—mARS 2R R SR, FATFRMIERTF SUSE Linux Enterprise

g)ﬂ IHIER. AN THNRE2EH. ST —EIAEMET Web WEFRE, BTHRITEET
o B3 SUSE Multi-Linux Manager BUiF4R(E 8, 1580 https://www.suse.com/products/

multl—lmux—manager/ Ao

SP I AITFM— MRS E (SP) TBRE— M EERAPHNEZ—MRSE (Flg0, M

SLES 15 GA iE#% % SLES 15 SP7)

SNREEAYITENLE SUSE Multi-Linux Manager B2, J53#%H8 SUSE Multi-Linux Manager

XHESFRREAX B TE R, ERILIEE https://documentation.suse.com/multi-linux-

manager/ 2 L/ SUSE Multi-Linux Manager Upgrade Guide, T## Client Migration 13%%.

5.9 M openSUSE Leap HZkZE SUSE Linux
Enterprise Server

&R LUK openSUSE Leap REEFALRE SUSE Linux Enterprise Server, E7 fi#HLE Leap hrZs
X¥EE%, BEWNE 23T “SHFAY SLES 15 SPT ARFERHEE" o

=& H3IEFRE openSUSE 4B &R AT iES

openSUSE 12tAYER B LL SUSE Linux Enterprise Server %, AZERMiNE 4 61 2R
B]i@1d SUSE Package Hub 31§, #HE¥ =%, T#E, EREEBEWEEE SUSE
Package Hub SR1GHEAIMIMNIR G ENERH, ALRZENIERR.
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1EHafR SUSE Linux Enterprise Server #1 SUSE Package Hub f&fFzEH1RE Tz
TRFFAEN2IIMHEE, BX SUSE Package Hub BI¥HE 8, iBEM https://
packagehub.suse.com/a,

5.9.1 f{#HMA yast2 migration 7k

UTEBEE 5471 “ERELTZTIE (YasT) 74" £, BFERIT-LEIMIMITE, =T
EFRFE LHTIIEEREZE, BWNEREER T EFRAKENVNHRS LTI,

3 5.1 {£/ yast2 migration 1§ OPENSUSE LEAP #H4& X SUSE LINUX ENTERPRISE SERVER
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Z M openSUSE Leap xE# 2] SUSE Linux Enterprise Server, iEHITUTHE:

. XAFRERERNNBIER, FUHEEITTY (fli0iE cerl - At -F1 ) , ZAIFLL root &

IER,

. & yast2-migration # rollback-helper B4,

# zypper in yast2-migration rollback-helper

. B rollback-helper g%

# systemctl enable rollback

. 1 SUSE Customer Center BB R %5

# yast2 registration

# yast2 migration

NRZEMA AR, YaST et 7 — P Al kR R 5 =Y.

. B35S RS

# reboot
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ME, BERINIERSTIEE SUSE Linux Enterprise Server, #4556 2 “TRiA4y” , &
BRIMAL AV B LIFAREIEITTHR RS 2158 SUSE Linux Enterprise i‘i

MREETZEERRE, FTUEARRSE—FERES, BXiRAE, BERE57T [
RIRSFE” o

5.9.2 f{#f yast2 migration_sle %k

M Leap 15.4 i, URATEAAZRIZE T M openSUSE Leap iF#%F| SUSE Linux
Enterprise Server BYfgi L 5%,

i312 5.2 : M yast2 migration_sle 3§ OPENSUSE LEAP #4&%) SUSE LINUX ENTERPRISE SERVER

Z M openSUSE Leap xE# 2] SUSE Linux Enterprise Server, iEHITIUTHE:
1. XFFBRERANNARER B .

2. ¥ yast2-migration-sle # rollback-helper B4a,

> sudo zypper in yast2-migration-sle rollback-helper

3. BH rollback-helper RS

> sudo systemctl enable rollback

4, ¥TFF YaST FERMF > T20T%, iBTT!

> sudo yast2 migration_sle

MSEESETERTIEERE, NREEFPINER, AIUEIMARZAILREXLEER,
EIMASR, FRNEHEMRSH B Faptitt, BEMEIAH RMT ARS8, 51
HE URL MAZEMLED, HiGBFHpHtitE=,

AMARGS, TBHIZE A SUSE Linux Enterprise Server &2, FH %% SLE 4E
PUE#E openSUSE 3462,

5. E5|8&%:

> sudo reboot
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WME, BERINIERSTIEE SUSE Linux Enterprise Server, #4:55 6 = “Sepl4y”
BRANIZ ARG B LIRS 1T @5 £ 2 2 #5509 SUSE Linux Enterprise &%,

MREEIZEERRE, FTUEARRSE—FERES. BXRAE, BERE57T

RIRSFE” o

» B

“Ig]
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6 STRFTER

Akla, BEBRT-EFINIES. FAERESETRXESE,

6.1 KWEIHINHEE

£/ zypper packages BN AEENREE,

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
NBEEMAEENREE, 515 zypper rm5 --clean-deps EMAELAER, 1T
558 YaST BY /R A1 > il BREn (BT /AT,

AU R FIREHA—

> zypper packages --orphaned --unneeded

EAXLIRTUBENARTEWLREE, URAIUERBLRFEMAS=4R—,
L5 BNEREREERNNRGE

NIRRT BEEMRBIMRAEHTmPERR, zypper AJEFBRENINERKR
E, ASBEMRAITEE, EENNANENEEEXREEBZ ML,

49 1B R | SLES 15 SPT



BFANEEEERRIRAERTIR,

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 KMEREXH

KWEREFE *. rpmnew Fl *. rpmsave X4, WRFARINE EIEXFENBRIABLE SXHPRIHHY
B, MaXHELERMBEEELRLENT, WRARFRREETZXH, MEtIEXLEXHER
RE—1, Hef, *, rpmnew 25NN E BB RIBXHFFRIFAT, M *. rpmsave 2FRAE
FCEREIZ B B aRIA ik,

MRERMERER—IXME, BOEHERNBHEHMENENR. TERRBINHERS, M
RELER /etc BR. FRUTHS:

> 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 3R& X Python 3.6, B SLES 15 SP4 {2, REXZ#FItthRas, mE@id Python 31
RIS EEETMN R L EMNERHN Python ki,
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WRIETE SUSE Linux Enterprise Server 15 SP3 F&% T Python 3.9, BEFHAU TS RER
Python 3#&iR:

> sudo SUSEConnect -p sle-module-python3/15.7/x86 64.

&, EWALIER zypper remove -u python39 B 3.9 ks, 17E RZAR Python
b2,

6.4 EFTIZE XFS v4 1gFHIRETC

SUSE Linux Enterprise Server 521§ XFS X RAH ‘BB (v5)e XMEXNEEMRRE
1E, PE XFS THUIBM EMCE S8, XHRBZFUNZ XM ESHENIARITHITIR,
BAR, £F 3.12 AxAY SUSE Linux Enterprise %, 1&F 3.2.0 hR8Y xfsprogs LAKTE SUSE
Linux Enterprise 12 Z #i& %H9 GRUB 2 hRZS3I A Z #FX & o

O == s
XFS IEEF XA V4 RN HERT, WXHFRFRAZHU TSR

> sudo mkfs.xfs -m crc=0 DEVICE

SLE 11 MBRARAZFFER XM, EImRAFET dnesg ERZEINN, SETRE

HHE:

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

SNRIETE dmesg S <RMAMHPER LRHE, BIEXHRFERNE V5 &0

1. BEEENIS—818E.
2. EIZEE LOIEXHRT,

> sudo mkfs.xfs -m crc=1 DEVICE

3. NEEHIIRE LHNE D IME LR,
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7 BRHEREEZE

SUSE T Z2ER T REHEE, fIilHailvHEEMThsedB RS XA #HRY SUSE
Linux Enterprise B4, ANEAHRYE SRR LERAR A S Rk# T SUSE Linux
Enterprise X BEMINEENZ 2N AHIRS M, Ltbih, KEXR XA SUSE WNfEI7E
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 B%E, BRSERRAME_ LIERE, HiRELFBEOCREIEMW T LUEE bug.
EIMECEIR AR ETSE.

BE, DAEFLREISERMER TIINRERERRE:
o JMNNES LRAZENERIR, UBEEZENMEFABAT, SE
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

o HatR SUSE RV mhR A ERNEAARIFNRE, XEARS UNKEMRAZN I
mi—E R FEELI 7D RN,

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 /1Y bug &S fThak,
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A NEIREEEN, RASHXMERNEANESENERERR FEERE, WmIEsE
AREAMTANER, RELeRREAETIAR (HETURTAEFHTHENUR) R
FhrASia1T. Ak, EHRFIRGEHIEN, XETAMNLREZ~E R BEIR
HEEIRMIRFIANERE) . TITLLSFETREEMIREN, BIREAREETNFERET
WS, ERET KERAYRENIH.

74 WEBEEER Bug MREZERINEE
AXEESIEN Bug EERIRENIE Bt S MR
- BEENENES:

> rpm -q --changelog name-of-installed-package
> rpm -qgp --changelog packagefile.rpmpackagefile.rpm

HgHRRER T RHENERHLIER.

o MHBMNERAEATREESEMUT bsc#1234 ( “BugzillaSuse.Com” ) BIIE5| A SUSE
Bugzilla IRERRFAHHY Bug, HEBSIEEEM Bug EREZRFANEEE, HTFREBERNS
W, BR—EEBIFRFFEILEER,

o RY-EHETEEEE /usr/share/doc/PACKAGENAME /README.SUSE X, ZXH4E
SRET SUSE RHFEH—RBEES.

° RPMERH BB ESMETIEZ#E] RPM HABIRZ A T, XL T LUR I SXHAIFE R
FE, MREAMEFEBDRAEE, o UAINXLES 4 HTHRERE, BXLE SUSE Linux
Enterprise fAfZENGER, 152N (BEfEm) ,£ 95 “FRBISTILABIERHY
589.13.5% “BEFTHRRMHEE” . BXE SUSE Linux Enterprise J:*’]LEA#@E’JV
B, AN (EiEm) , £ 98 “HHAGSITIAEERYE" ,59.25T “REMHEmE
REER” o EBM (Maximum RPM) (2 FIE RPM) (https://ftp.osuosl.org/pub/
rpm/max-rpm/) 27—+, TH#EHEX SUSE Linux Enterprise 3G HVA T,

° BEXRE BugfBE, 1BEIR SUSE Z2 &0 (https://www.suse.com/support/
security/) 2, BN EF@ES R E ILFAFMEE (CVE) (https://cve.mitre.org) 2 B 4P
HtRER B FRRIE Bug, 590 CAN-2005-2495,
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A GNU licenses

(EAAIPES
2023-02-03

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.
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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 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.
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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.
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
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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.

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.
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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.

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
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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.

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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