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2.6 {FF SUSEConnect 3FFNIEGHE A TE

EMARSE, ©I8M SUSE Customer Center (3FE U https://scc.suse.com/ 2) sy
I2 (%0 RMT) ZWGEFE. BEEIMSREEZEZEFRORBEE URl, BYIHARS LR

BERRIEFE, BRINTHIER zypper :

root # zypper repos -u

X=BETARE LA AMEFENY IR, 8MEFERNR. JMEITIL, AIEHERE

BEERAEZRBIFH. EAIEH -u WA LM URI BISRIRAAIREZ URI,
ZEMERYITEAN, 35317 SUSEConnect, fIg0:

root # SUSEConnect -r REGCODE
BECHIMITEAN, AL SUSEConnect:
root # SUSEConnect --de-register
BEETRMRENTRRERTS, BERAUTHL:

root # SUSEConnect -s

2.7 1iR%| SLE hrzs

WMNRFEEINF SLE ZERRRAE, EKE /etc/os-release XHHRB.
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AILUER zypper FRBUTEAAIIER XML Hid :

tux > 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>

</product-list>

</stream>
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NZ MBS RBIFR RS, 1B1T zypper patch Z/ZEh YaST &R Online-Update,
ARERERMN AR EN,

N N N /= N3

3.2 HEhE&A1TIRAA

ERITNBES, ALK EIBE X B SUSE Linux Enterprise Server By_E—MNhRZAS & 1T /EFri#1T
MEMMEMER, KERITIRAUT#E:

* BEHEERIHRIVEEE;
° FRANERARAHEREEAEEKREN;
¢ BEERENEMRE LA

RITHAERMRERINRBATFMANER. SlTEEEFXEMEBH,
MBERI T I HEPRSE, BENEMPIIRSBNATIREE, X1THABERBEM
MEERRAEZBINEN, MRERAFEZRMOVLITHRA, IS T7THRANELEREN,
£ https://www.suse.com/releasenotes/ 7 _L1ELERBIHMAITIHEA,

ERIfE%%E DVD £ docu BRHBPEHAITIHEE,
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3.3 tIE&EHm

TEEHZE, BERNBREXGEFEIBIM—NMEE (EgE. THERSE) £, BUE
DEIR, XEEEHFHEEFE /etc PRXHLK /var § /opt FH—LBERNXMH. RIF
¥ /home (HOME BR) HHRAFE#HIELEAEDEE. L root AFHNSHEMDLEEIE. X
root AP XFIE A M EEIRIFAINIR,
NREBETE YaST FIRFEENINE ZAGENREERN, NWALLEREMENEANRERIT (R
%) &1, EAILLEEESE BB LUK /etc/sysconfig BRHHX ., B,
B HATE, RARLT LRFAEEMEEZEB R, 7 /var/adm/backup BRHPEHRE
o

3.4 FHEEREREMMEEFE

REELEGNIIRBEZREM, HlN, EE2MRERMMEE SLE fRAz kS 2 IBARASEY
FEOLE,

IR, FHIEFAEERENEIFERAVGETERETE SUSE Linux Enterprise BYAHThR s8] A,
BLONEEEFEERERS, BLEAIRERI. FEkEEN—LaEREATIBR,
MAINEERAS—IMERENE. AL, EREFREE—LXH. EaEREANARE
R T4RiE.

SR B AL IFRREFEESIRNXYS repositories.bak. repo:

root # zypper lr -e repositories.bak

55, CIZBEEMBEELREERNTIRNXH installed-software.bak :

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

BENEXR T, FERAUTLAMERTFENERENE:

root # zypper ar repositories.bak.repo
root # zypper install $(cat installed-software.bak)
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Q & EHIHIBRAGE, GBI
FHREFHFEBRTHARS (SLE X+1) BEERIRERLLAIIRRS (SLE X) W%, et
EEAEEMERNITH SLE X+1 2HREMEENE%, REWNT:

o B HIRY, UEBFREUESHRERZEE, Fle0, SLE11 EA 374
texlive BE1F5 AL SLE 12 £RY 422 MBI,

s RENEHFOREMEE, AARIETRLREMENRE, USIHRASFREFEER
IhAE. 1B, SLE X+1 £fMRERFMINREAEIZLEFRE 8.

o BTFHAREA, AIEERRE SLE X HVIAE.
o BRHMIMARIVEERIBEERET .

3.5 M SUSE Linux Enterprise Server 11 SP4 H4k

INRIETE SUSE Linux Enterprise Server 11 SP4 _EfFRMIE MySQL. PostgreSQL 5ETF Java
MD5 BUIEH, FERIBUTE PR EE RS,

3.5.1 T MySQL #iEZE

M SUSE Linux Enterprise 12 748, SUSE EM MySQL %% %l MariaDB, TEFFIRERFARIRIE
ZHl, BRI EEDEIERE.

EFITHNEET S, FITLUTRE:

1. &% SUSE Linux Enterprise 11 i+ &#o

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

FOABERT, mysqldump R=%%f# INFORMATION SCHEMA 3%
performance schema ¥iEE. BXIFMESR, 1BEEMN https://dev.mysqgl.com/doc/
refman/5.5/en/mysqgldump.html &,
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3. REREEMEX . BEEX Y /etc/my.cnf UK /etc/mysql/ BEREFER2UE,
UHHERE (FZRTEE!)

4, FIITHEKR. AHRiE, UaiBEREXHE /etc/my. enf MEFREFADT, HEEEREFE /
etc/my.cnf. rpmnew XH&H,

5. IRIEFEECE MariaDB #iEE. T E2FALURTHNEREXHMNBER, A=ZFEHBIFRE,
FXE TR

6. H1RE5h MariaDB ARS525:
root # systemctl start mysql
NREHLENRE|SHERFEN MariaDB ARS528, 1ERAUTARS:
root # systemctl enable mysql
7. BT EEHIRERRIE MariaDB @B ERIETT:

root # mysql -u root -p

3.5.2 %% PostgreSQL #iEE

SLE 15 B9 PostgreSQL #URERAE EHf. HTHRETHRIBIEENTIHSIE, AT EFERE
ARIRR. BREFoITTRM— RS S — MRARES,

T3 2BEFER pg_upgrade SE<SHIT, XMAERBRERANEMENENESY,. 5 “HiE
HEFEH" FHE48, pg_upgrade B LU/ TEEFEERAVETE],

B PostgreSQL i A E X HEFESHMAEXNARBE RP. EfE, BREM /usr/
lib/postgresql96/ ¥4/ /usr/lib/postgresqlle/ .

BHITHIEEIS, BRITLUTRIE:
1. HRRE LRS!

o NRHERBEI LI EFRIA PostgreSQL MRARERI B AR BIGRMARA, BHITZIER
Eo

o BIBRIMBTBIRERNED.
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o IEHT PostgreSQL EERRAMIE, F SLELS, XEKEERRE
postgresqll0-server MEMKRIMMAFAEE,

o R4 postgresqllO-contrib, EFEE®< pg_upgrade,

o HfR PostgreSQL #3BX1E (BAINA /var/lib/pgsql/data) HERBBHWARS
i8l, MRFEAE, IHNEMUEEFEALUT SQL &%, UEHBLAN (XaJhE
EEXHEBRKEE! )

VACUUM FULL
2. {21k PostgreSQL AR5 25 :

root # systemctl stop postgresqgl.service

3. EMRIAMUERR:

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

4. SIBFHIEER:

root # mkdir -p /var/lib/pgsql/data

5. IREEERIBRAFECENH, BRXMH postgresql.conf | pg_hba.conf El
F|FRY data BR:

root # cp /var/lib/pgsql/data.old/*.conf \
/var/lib/pgsql/data

6. fEM initdb FaNHRMIBIBIERES], HEBHBFLE PostgreSQL I BUERESEHIE
a1t :

root # systemctl start postgresql.service

root # systemctl stop postgresql.service
7. BohEBEiE:

root # pg_upgrade \
--old-datadir "/var/lib/pgsql/data.old" \
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--new-datadir "/var/lib/pgsql/data" \
--old-bindir "/usr/lib/postgresqli96/bin/" \
--new-bindir "/usr/lib/postgresqll@/bin/"

8. BThHrEERSEH!:

root # systemctl start postgresql.service

9. RETIBREEMNY, KEEANIARARERTILI R, WHIRIEBRTERIAA,
URENAREHRENAR.

10. EBRFREIH PostgreSQL BFNIALIEE H:

root # zypper search -s postgresql94 | xargs zypper rm -u
root # rm -rf /var/lib/pgsql/data.old

3.53 AT Java NAEFBIIE MD5 fRSSERIES

M SP1 E#RE SP2 H#AjE], ELX2MEBERERATET MD5 BIEH. MNREZFICZNIERZE
MD5IEH, BRITU TS BERCIZRIES:

1. FTALIHREOHL root HHER.
2. BIBR— I FAREA:

root # openssl genrsa -out server.key 1024

NRFEREESNESR, B 1024 BMATRNETF, BIE0 4096,
3. BIRIEBERIFEK (CSR):

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

4, WHEHBEHEH:

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

server.crt

5. BlE PEM X1§:
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root # cat server.key server.crt > server.pem

6. ¥ server.crt. server.csr. server.key # server.pem XHHIERIEHF
HEIZHAENE R, F8, XF Tomcat, LEERH /etc/tomcat/ssl/o

3.6 XHAREPIM] Guest

NREHITENFEE KYM 5 Xen BY VM EHARSS 2R, BHREEH ZA1IXFIFRE ETEITHY
VM Guest, &N, EFM/EERIEETLEIAIE guest,

3.7 E RMT ZFis LR clientSetup4SMT. sh
RElZs

EFB5 3 RMT RSB 2IMNEFIRIRIER S, TEKNETEN LR clientSetupdSMT.sh
RIAZRE NEHIRAS. XIHAR RMT B9 clientSetup4SMT.sh TEEIE RMT 12 B Ui, 4
RIG7E RMT RS 28 L EHAN A IG4MER, BBALTF <SMT HOSTNAME>/repo/tools/
clientSetup4SMT.sh #Y clientSetupd4SMT.sh JAREZ HZEHRES,

3.8 HAER=(8]

MIBRRASZUFThRZS, AR/ NEEKETESE, Rit, EHITEHRZEH, BEEIRIXT

B, MREFREETERRE, BREMHHE BEIRBEIRANNERERIEARTATIE,
NFENPRMZAEZVTE, BE—RNEZRAIUESE, TEEKRBRATRENSXEE
S MIERE BYER o

Q iiE: = VaSTHEMMEEEEEBTE
TEEIEER, YaST 2B AHETEINESZ, HETEA/NAIEEL I ATENE
RARETES, BZERT, FITEFSSEASTH! REREReTHRECSEHT
MRENRER T (BIHEMNR) , AeeBhidESHEER,
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3.8.1 #&EIE Btrfs X RF LR =S(8]

£ df ss<EIFIHeEI BlETE,. g, &£013.1 “EHdf -hIRER" B, ROKA /
dev/sda3 (ffEA / EN) o

f3.1: EAdf -hFIRESR

Filesystem Size Used Avail Use% Mounted on
/dev/sda3 746G 22G  53G 29% /

tmpfs 506M 0 506M 0% /dev/shm
/dev/sda5 116G 5.8G 111G 5% /home
/dev/sdal 44G 4G 406G 9% /data

3.8.2 & Btrfs (R X4 RS VL =]

WRIEEITEN LEH Btrfs EARXH RS, BHERE BBHARTE, ERIFNBRT, #
LHEFEER LR XGRRWAIEHETIE (F& /.snapshot) BAFEHRFIRE, EER
AR EE], BERUTHRS:

root # df -h /
SIMBRBEFMBEMEANS X LA ATE, THIRINEIESEFRM:

o 818 Btrfs TNRIFME X RAATE BB AHME=TEA T THMLEAE RPM, |H
RPM ElJEIEIE—J/\ZST_%ﬁ RPM Q%ZEEWO

o WFEEHREBY Btrfs, EVEER YUNREASMENTIASE. BIURERET Y
e YNNI I
NRSE EBWETASE, ERUEIRER snapper MIFRIAHRER

root # snapper list
root # snapper delete NUMBER

BEXMEEATSRER. BIBZE, XSHRBRIHSBRIBI=IE,
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3.9 ALITHEETA (SMT) Br5528

FTFIETT SMT BIARS 28, FERITRIGRIARILIE, BFEM (Repository Management Tool
Guide) HfY (Repository Mirroring Tool Guide) , 582 Z “Migrate from SMT to RMT” ,

3.10 BNZERARZZRASZHF

SUSE Linux Enterprise Server F&TE /etc/zypp/zypp.conf HEAMEMNIKEREZE S
PMARZIERE. ATAHRIIENRSE, FEHNZAMILIIENSZ . SEMKRITRG, 7]
UEHBRZMASR. ERASRA<EF, 8% /etc/zypp/zypp.conf ARBEVFERNZ{TIN L
AR, BRNMEMINTARR:

#multiversion = provides:multiversion(kernel)

#multiversion.kernels = latest, running

BEMIHENEEMAALLINGE, BERERNS. BXSRASHFIFARGEE, BSW (50
ZiER) LB 198 "RESMARRE” ,$ 1917 “BRMEESRAEE .

3.11 7EIBMZ EHL

7£ IBM Z EF4K SUSE Linux Enterprise RFFEIKE Upgrade=1 RizE5% (H0, @
parmfile) . IBEBNE 54T “Parmfile — Bohi#{TRSKEE" o

3.12 IBMPOWER: B5h X fR%E2:

7£ SLES 12 for IBM POWER £, EREREILENRIAREohASH X [RS8, ZIRETE SLES
12 SP1 MERk, BNEREESEZMIESBL X RS 28,

AT G FREREI IR AR, SUSE Linux Enterprise Server REARSBEHER, MNREILER
EEBRTHLEE X RS8R, BIRUWTARTE /etc/sysconfig/displaymanager 8
24 DISPLAYMANAGER STARTS XSERVER i&K&:

DISPLAYMANAGER STARTS XSERVER="yes"
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4 HR#FER

AENBIAERMNRERARS | FH YaST, FALEIMAERI SUSE Linux Enterprise &
¥, YaST REREFEZMBohA A, FIG0M DVD Boh. B NEBHMARRFATE
HEER B h,

4.1 BESELR

TEARRGZA, BREAEEIE EEHLE
BAERRE, BEATEMRENPENLERSS. B2, H5ISFEHIN, BFER
B MAREE) o IMUTRIEBALR:

o AJi5EhiRiE: 845 CD. DVD 8 USB RABMEFIREFRE. EZERIFEENFE 427
‘MBZEREBDAL” o

o B AR EEILMBHIEAS I SARERBENINERERLE, E@BI PXE5IS.
BXEFAER, BEBNE 43T “MWEERBIIFAL

4.2 MBRFEIRIEBHFER

THEHRZENEBIEM DVD 51T, A, Eha]UEREMARERE, Fli0 USB KBEE
F18% LRV ISO MG, BRiFRVIRIANSISHERRT RAGEREW, UKHBENERANER
2319 BIOS &2 UEFI,

3#24.1: M SLE 11 SP4 F&hFH4&3] SLE 12 SP3
1. EFHESSIFEE, BER (FEERE) -

2. #@ A SUSE Linux Enterprise 12 SP3 3£ 88{A/Y DVD 1 H5|RitEN. WHIRRHN=E
™, EERIISRER.

3. 15| FRERERARLUB RS,

4, ¥&E 45T “FH SUSE Linux Enterprise” HFRRBEITHERIT IR,
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4.3 MRISRETHFER

BEMMBRERFIRAR, EHREREUATEX:
MRBRERARIER
MBRER
MELRIEREIRR (HE1E/0) ,F145E “KENEZRER FIREEZH,

PG E RS ARSS
ZRARS 25 BT ENNMEERIMNTNER, BEIMERSWNT:

o RARSS
e DHCP ({X7fi@d PXE 3|1RMHEE, AITTIREHEFENIKE IP)

e OpenSLP (FJi%)

S| SRk
B]5| S #9 SUSE Linux Enterprise DVD. 1SO BRM&EERIHAEIE E /Y PXE I8, B Xx&d PXE
SISHAT, BB (HEER) ,F 158 “HENMESISHIE ,H154T “EKEWT
RAEMPXESIE” » BB (BEEM) ,F11E “TERE , RANTHRMZERSS
FHAFARAIERE Bo

4.3.1 BEMBLEIRFoIFAL — M DVD 5%

S22 B T 40 M DVD 5|5, A, SR LIEREMASRREA, Fli1 USB KEE
fEFIRE LBV ISO BRIR, INMEFES|IRHEURMERBHRAZERT RAEREN, UKkt
BAERNZES BIOS IAZE UEFl, BXAT, BESIA TR,

1. #&N SUSE Linux Enterprise 12 SP2 L& IE(ARY DVD 1 H5|RitEN .. WHRERIE
™, BERIISRR.

2. EREFANNKLERER (FTP. HTTP. NFS. SMB & SLP) ., @EALUZ Fa4 &
BRILEm, B2, MREITEN LERNZ UEFI MARES BIOS, NAIREREF AR
S5|1S58. BXAT, BFEN (HBEBIEE) ,FTE ‘S|SB M (H=EiEm) ,FE8E

‘RIS
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| 3. #%45% “FH4 SUSE Linux Enterprise” HRTAMSHAITAERIRE,

4.3.2 BIMBRFERFHFE — 8D PXE 5|F
BB PXE 5|S MBAREFIITAR, ERU TS BRI

1. JA% DHCP BRSZ2RMVIS E LURMHEID PXE 51 SAAEMMIHE R, EXAT, iH2R (&
ZiE/E) ,F 155 “HEENKIISHIE" ,F 1517 988 DHCP RS »

2. KB TFTP IRSB2:, MURTFES PXE 5|1 SMEMNSISMR, ALk, iHEA SUSE Linux
Enterprise 12 SP2 IR (AAI DVD 1, HEERE (HEERE) ,F 158 “HEENSKZS|S
IFE” (551527 “RETFTPIRSE” FMES.

3. EEMRITEN LS PXE Boot MI/EIEIMIMEEER,

4. WBEIRRRSIFHITIAEL, HA UNC ZEERIITHBENERTHREMNREL, X
FAER, BEN (BEER) ,F 118 “TERE ,$1137 “BF UNC BERER

2
JZQ o

5. #5457 “FH SUSE Linux Enterprise” HFRRMEERITAH IR,

4.4 BERBEMFR

ARSIERI A BsIIT. ERFEBEEH, HIRERNIZESE autoupgrade=1, AI7E5| AT
T 3|18%m FERPIKEZSH. BXHAT, BEM https://www.suse.com/documentation/

sles-12/book_autoyast/data/introduction.htmla,

4.5 F£k SUSE Linux Enterprise
ERRRGZH, WRIEE 35 BE7 . BRITEMTS, BOTRME:

1. (MREEARTWE) 515G, BESISER LERARX—T. BREESSBEF
HITHS, WEERBHARIRE. FSEE 44T "BREDIAL o
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10.

5 THNERAIREISBEUEERX
MREEFLETARN S, ZEMETREER. FRIMOFERTRHE
£, URIRFRIEDK.

B TE AR

YaST B BEhRERS,

ENLRERLE, EERESMES. Bl —IHE

YaST FiEEHN P X EREERE SUSE Linux Enterprise &%t

. BEEARREL, BREARNSK, ARBLH T,

. YaST ZRNZEEN DX, FRTAART@IIFIMN. BREFAR, BERIFAFR

=h
TAo

EURIERAIEFERRE L, AEMEEENRS. BREEESEALIEFREE

B, ARRTBRENMEMEERE. BT —IH%E

. TP RERTEARNARRZEEEM.

a. NRZARGAKRIM, YaST EEBTF—FHENLS, BIEAZ—ILEER, B
SLE-15-Packages §&{#,
WRIELEZIREER, WREERZRFAARINFEERY SUSE Linux Enterprise 15 &
4=

=JLo

b. NRZALKS M, M YaST & ERAIREREH BIFHEE,
MIERFPEZE—NEB B, RARRE T —THEL

. EFINEER, ERILOERMERAINEINI LR R R, WREBTIMNIREERAE, 15

AR E LR BN i, FEE RS,

. REARRNZ RS,

. IRFAERESTSENEE, BREEMFRTESARIRE.

ARIEM IR, B

BEFREMEA MINE” . MINEREABRETEAMERE
FeRYE, LATan<rl LT XL

a:
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tux > zypper packages --orphaned

EENZTIR, ERALRAERNFEBRXEEZAIUFHEREHE,

4.6 BT SUSE Manager ¥

SUSE Manager @— 1M ARSI RG3E, ATFIRMIERT SUSE Linux Enterprise & F ixHYE
. EHEFNETEBE, CHNT—EIANMET WebWEFRRE, ATRITEEXS. B
% SUSE Manager BNIF4RE R, BB https://www.suse.com/products/suse-manager/ 7o

SUSE Manager Al Af&igftt SP TR HTERAHR T

SPiF#%
SP EBATFM— N EERAFH—PMARSE (SP) THES—PMARSE (B0,
M SLES 12 SP1i¥# %] 12 SP2) . BXIFHMEE, 1FSMN (SUSE Manager Best
Practices) (SUSE Manager &xf£52k) “Client Migration” (FFimEH) —=&
B9 “Migrating SUSE Linux Enterprise Server 12 or later to version 12 SP2” (3§ SUSE
Linux Enterprise Server 12 ¥ BEEhRATF B EIRRA 12 SP2) —73:

https://www.suse.com/documentation/suse-manager/ 2, ks 3.1,

RGHE
B LAER SUSE Manager SRITRAF R, @I EMH AutoYaST AR, ATLUM—
FERAIARET—NEERRA (FI190, M SLES 11 SP3 ALREI 12 SP2) . BXi¥4H
=8, B0 (SUSE Manager Best Practices) (SUSE Manager &{£LE) “Client
Migration” (EPimiER) —ZE+H “Migrating SUSE Linux Enterprise 11 SP3 to
version 12 SP2” (¥ SUSE Linux Enterprise 11 SP3 x¥# Zkk4s 12 SP2) —75:

https://www.suse.com/documentation/suse-manager/ 2, ks 3.1,

4.7 [EIRFEFEMINE

MITARSS BLFHERAY, AT EMARSS R EERECE, LURHXHfEFERRNR. MRAR
AIEWPEEE (BIMERHRBINRE) , EMRSBLOEEZSRETRER—E.
XA RS SRET AN EMEEFE, WEEEF K LERBRIEEFRE,
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WMREFRBIES Snapper eHif, RFAERBHEMARSS 22 UMBIRTES | SEIEFIRE W 1EHiET
ERNARER. MREREMAZEME T RS, HESEMRSIHETRK, BEEFFHLF
IR EIR, B0, TEERMERAMI LIRSS, AIUFHMEARR, BE#HTER, 15
HIT:

tux > sudo snapper rollback
BIEMGENEBRA LEBEIRE 7T EHNERRE, 1532 ERUTHSRIFRSGE: ¢
tux > sudo zypper ref -s

LINBETE rollback-helper R,

4.8 FEMERNRSE

MREBITARZAREIMERSE, EHEESERRIER YaST Ry~ /L AMR IR EM RSt
AMRFR LIRS A TS

o BANRREXSE

o RINZLMEMM Bug B8

* ifjia] SUSE Customer Center

1. 350 YaST FHIEFU( > 7 mE M LT AR RHEE,

2. RIS EEALEIRITIHRFRAR SUSE ik XBERYE FHp (i, NRIEEHE
SUSE tkF, 1&5%% %! SUSE Customer Center 17 (https://scc.suse.com/ 2) BIE—MK
Fo

3. N5 SUSE Linux Enterprise Server BlZ&<—REUW I8 EMLHD,
4, NREHMERE DS NAHEMIRS 2 PTA, ERILUMFIRPIEE—

5. BT, EAERT T,
RUEME, YaST RFURFLAIRMT B, MAIFRAER, BEEHREFTINIR,
B (HEiEE) F 18 RBER, PRABIAMNSER  H181T W
HBEREEAST B .

26 AMIEHN RS SLES 15


https://scc.suse.com/

5 EX#lFAER

SUSE Rt T EMMNER TAMEREGLITIR, HERETETHRSARER
RS E. EfilfRf “ER" RSEXFFREMINEE. AERZSMTANAERAXET
BRAITIRS B K.

5.1 #ESEhR

SUSE =& A% AT SUSE Linux Enterprise RFINFRS . AT HEFF IBIFIRS
8, HEARERHIENEE, SUSE ZHFERFIEITIHITENITER,

M SLE 12 44, YaST Wagon BE42H YaST iE#% (GUI) 1 Zypper %% (88%17) Bff. RAX
KL Ihee:

° RFEE RPM B ZATIEA L THEERIRE
* 7B RPM B ZA1A] LABGH

o NRLIMeERA UEMIE

s BIRHKATR "BIR” ; FARESN/ME

o ERFFREMEEE

o ATLABKEARSS B

L5 TN EBRAEITEIIERS

(RS B2 E TS, T2 B BTSRRI EBIRA. G244
W, BENE 1S FREENHE

BELBHIBA RN BIRA. BRET, BENE 45 BAL .

5.2 RSEIHBIIFRIE

RS E1EF5al@T YaST. zypper =X AutoYaST H11T.
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EFFEIRS 8T 2281, HFTE SUSE Customer Center s¢zsi#h RMT fREZ 22 MIEN RS,
WA LAfER SUSE Manager,

FEeERMMAI, RSEIBHEEUTIR:
1. EEM ARG AR ERTER BT
2. EFE—MEB BT
3. IERHBRAHEERE,
4, iz1TE%,

E1% BT IREUA TS R B EMAY = mme MRERBERYT BB SP IR, WEEREE
RMETE B

FENE AT BARTIRIGIAL M SUSE Customer Center 18R, H5REN~RIYT EHE
Ko

5.3 BUHBRSEEH
RS IS R AT AR R SR

1. BALIEHEZE, RALREWRNNEN, FIMRSMEFEENENR. M8 /etc/
zypp/repos.d/* LUEERE ZHiRVIRE.

2. BHEIEFIAZE, BILUER Snapper IRIB (B8N (EiEfEm) , 78 “@d
Snapper #HITRAZMEMRBEIR" ) EREIZEIHVIRE.

3. R TEEINZE, SUSE Customer Center B T E1ZESIE. BEFMARILRES, &
{#H SUSEConnect --rollback,

54 (ERENIEZIEA (YaST) A4

2i@d YaST TR 8%, BEAHIVLTIZIA, BINERT, YaST AeMNE=FEFE
REMEAE, MREBBMNE=SHEFERER, YaST ZMEIEZEEMKE SUSE B8R
o
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Q iiE: BLTEAN
WITIRS EIEEY, YaST SREMBHENT. FHIREEEXNR/NRENBERT, X
BRI R KIBIEMARHNREKR,
BEXRXMECAITH, RATTERENE, 1B5R%E /etc/zypp/zypp.conf HiZE

UTT=E:

solver.onlyRequires = true
installRecommends=false # or commented

XEBHRRBESEAXEENTA, fINRRBHMEFHHEIITH.
BFIGIRS TR, BHRITUTEE:

1. (FREMIRS B[ LFAERERIY B, URRKREAERMME PR, YaST HESHMRE
R BEFEAREER, UMESETREN &

2. NREEERIBEFHNHEN LENEREZITH GNOME &, BYHREIXAEH S,
BINAEM GNOME REIZTTEH. IR, XATERTNZRITENERNER
IEEIETEER GNOME 1517 VNC &id) »

3. MIRMEZ LTSS 1TWE, BMR LTSS i BRIEFEL /&R,

4. 1517 YaST BXHEM LIRS R AR EEH

5. REH yast2-migration REGKHFIN (£ YaST BYZi4 > G EET) o
6. ERH) YaST; MNRAFERD, HRENERFEFRSEREITH P OH,

7. TEYaST A, EEREANTE (RIBEAHPKR SUSE Linux Enterprise Server ks, [HHiRR
KYNFEZAHNFEFNT) o YaST B ERTI N TR EHFIBEE, REZ MBI
AATFRS, BEMTIRAIEE—,

8. MIIERFEE—NEBER, ARBE T DL,
9. MRIBTREMEMEEE, BNBEHEHRE

10. IR “BANLER” TEIEIRE DVD At RS B[HE I E7FE, aFIENEBHEEE
B, INEEFEEFRE LI—1MRSE. 2AE=Ba1EBRER SUSE Customer Center 8 RMT
BIFRE IRfEEE,
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11. 2HFTF—%, EEWMEABSTBIR. BIAFTHEER,.

12. IhE¥iE, BERIRS.

5.5 f#M Zypper FA4k

E Zypper ITIRS %, BEHAMSITIA zypper migration (GRBEE zypper-

migration-plugin) o

Q iEE: BLmEKR
WITARS ELE2RY, YaST SREMBHENE, FiIREEEXR/NRENERT, X
BRI RES RIBIEMAFNREKR
EEOXMEINT N, RATLEMENE, EAE /etc/zypp/zypp.conf HigE
UTEE:

solver.onlyRequires = true
installRecommends=false # or commented

X2BFE S EMAXIRENTTA, FINREEHEFIHENTN. EENE XARN
Zypper 178, BEMLITLRMEE - -no-recommends .

BFRIRS %, BHRITUTEE:

1. NREEERIEFHOITEN LENEFEEITH GNOME £1F, BYHREIXAITH S,
BINAEM GNOME KI1EE1TEH. BEER, XHFMERATFMNEETENERNER Gk
JERIE7E(EE GNOME izfT VNC £iF)

2. A SUSE Linux Enterprise it841 (SR EAREM) -

tux > sudo SUSEConnect --regcode YOUR REGISTRATION CODE

3. MRER LTSS ITMW#E, BHIR LTSS ¥ BAEFEL T AR,

’—

4. =17 zypper migration:
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tux > sudo zypper migration
Executing 'zypper patch-check'

Refreshing service 'SUSE Linux Enterprise Server 12 x86 64'.
Loading repository data...

Reading installed packages...

0 patches needed (0 security patches)

Available migrations:

1 | SUSE Linux Enterprise Server 12 SP1 x86 64
2 | SUSE Linux Enterprise Server 12 SP2 x86 64

BXRIBIEN—EEE:

o MREZNIBEIRTRTERYS, Zypper 2LEMFIRFIEFE—NIRSZSE, X5Bk
H— MR Z MRS E—1%, 1B5EE, EMi~=& (SLES. SLED) MYEXH:ERHARE
BFEFERSHRS B2 E#1T,

o BINERT, Zypper 2fFER --no-allow-vendor-change &I, LUEEE
zypper dup. MNREORMEB=ZFEFEEREN, IEMSMEIEZEERMER
H SUSE BRI &,

* MR Zypper $EIRE DVD s AR SZ 2[NS I iEFRE, BIIBNERKEZR, &
4 BEhZ<PE|IHA SUSE Customer Center B¢ RMT 72/,

5. BEFBEN, HIBIRERNE. BN vy (EARNENHIIHRE IRIERASHNTRE
ML) 4rse:

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):

{65F shift — Page + TY Shift — Page : SET1EIMERTH.

6. BINEEiE, BERMARS.
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5.6 fEH Plain Zypper F4&

WRARBEMFF YaST T8k Zypper &%, EhnlLIBLNE Zypper HRIT—LEATIRE#1T
T, BEFHBRIRS ST, BHITUTIRE:
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1. MREEERIBEFHIHEN LENEREZITH GNOME 2iE, BUHREIXAEH S,

BINAEM GNOME RIEEB1TEH. FER, EHAFTERTMZRETENERNER
IEEIETEER GNOME 1517 VNC &i8) »

. FBIH SUSE Linux Enterprise (6 EEHEEET A

tux > sudo zypper patch --updatestack-only

. NMRARFEEM, WEBLBUHEM:

tux > sudo SUSEConnect --de-register

. BRIBRERNEEE, HABE=SMHEFE,

. AIFNZRER, FERAMANESITERN (BXERF REPOSITORY , BES

E£H 23T “RREWIAESEER ) ¢

sudo zypper addrepo REPOSITORY

& ] LA SUSE Customer Center S fiEEEEIET R, &EHBF AMD64/Intel 64 1Y
SUSE Linux Enterprise 12 SP1 B84 79

tux > sudo SUSEConnect -p SLES/12.2/x86 64 OPTIONS

FAER, RATPKFEBERRENHAR.
Zypper F R RFIARZZBIRHS, SRR 1 HE

Problem: product:SLES-12.2-0.x86 64 conflicts with kernel < 4.4 provided by
kernel-default-VERSION
Solution 1: Following actions will be done:
replacement of kernel-default-VERSION with kernel-default-VERSION
deinstallation of kernel-default-VERSION
Solution 2: do not install product:SLES-12.2-0.x86 64
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tux > sudo zypper ref -f -s
tux > sudo zypper dup --no-allow-vendor-change --no-recommends

B LREMFIERSHNEEE, FE_ 1 HS3RITRITEGAHER. EXE, BE
WAL EREZE: -no-allow-vendor-change HRE =7 RPM A EEEMAS
FEY RPM, - -no-recommends &M ARG L EIEFEUHIEZENEARASBRER
o

57 [ERRSE

MRRS BN FEMS AEIEA, M SUSE Linux Enterprise XIFE RS E B FIBIRS B1F1%
ZBIHRES. BIREX Btrfs iR XBATIRE (XE&EE SLES 12 RN E) . BXIFA
=B, B8N (E12EE) , B T7TE “@id Snapper HITRFEMEMRBERE" .

1. FREXFRA Snapper REBRFIR

tux > sudo snapper list

EERLLIEITEFRRS 2B ZmNISIZRYRER, Description F|E1E1HNAYAEER,

FH Userdata FIRSRZIREBARFIC N important . 184E # FIFHIIRIBRS, LUKk Date
HIFIZIRERI B HA,

2. E5|%&R4. MEISRBEREEMNTRRIEED5ISNEER, AREERLE—FHIZTH
BERMRS I AVIRER, ISR HE—N5ISHKE (REBFBVAR) o HEHELL SLES
12 FFKBIBH SR E,

3. ARSI EEFHRE, HERSGHIXEURIEAREN, U root SHER, HKRE
BRDERT ERIRE. 5%, BHE—INE, BI8, BFRXHRAEZURIFS
IVEAR, EIEThEErIRER IR,

NREIRE, HEESIFTHERRE, BENSISFHEEMS—MRIESIT — 2k
I, RGFEARFITERKAENR. MRRBIEWHHBLFTHEITIE, BETUTHILENR
KAER:
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tux > sudo snapper rollback

ARESIF. E3ISFEREL, EFRNNGIRIUES SEMERNRS.

4. RERTEEMEREMTFELRE. R, RERTHEFmYBEREM. WRULE
A —IAEH, WiRERRTEBAEVMAITRSEN, NEJEZERERNVEEERE
EMASR.

BARBRRSEA LURRIEEN, BHFRIEEE,

a. IETTLA T en < LARIFTBR SS AN B 17 -
tux > sudo zypper ref -fs

b. BT < LIRS ENRIEFETIR:
tux > sudo zypper 1r

FAKRELHLHNEE. AWRXEFRNNRSHEEERNZEEETIRT. FI
M, WREIZM SLES 12 SP1 [B;RE] SLES 12 SP2, MFIRAMNMEE SP1 fE7F
E, MAEE SLES12-SP2-Pool #1 SLES12-SP2-Updates fE7EEE,
NRFIE T EIRNEEE, BEERR, BEN, ERS5ENRERS EMREAST
MR AR T ], BXZTIFRIRRENMEEEYIR, BESRE 237 ERK
I LS AR -

c. &fE, BEETUTHSHNEMEERE”mEEMIRE:
tux > sudo SUSEConnect --status
FREFmENZIRE N B . HIFMILL, EETUTmSBEIM:

tux > sudo SUSEConnect --rollback

IE, EEMIRRSIMEDIMEFIRIRS BE% Z ARIVRE.
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5.8 M openSUSE Leap i¥# % SUSE Linux
Enterprise Server

BI4% openSUSE REB IS ZEI SUSE Linux Enterprise Server, Iidi855 5.5 7 “(EFH
Zypper F7 KM, BREBRIT—LIIMITE. RITENEESEGERRNNXAZ L
BITLERE, AEBEEFRAFRIT.

EBEEZFHTEH openSUSE Leap hivads, JEFIRE 1.1 7 2507 SLE 15 ARERE"

& H3IFFRAE openSUSE B&RRNEH5

openSUSE & EIRAYEEL SUSE Linux Enterprise Server fifZEIRIHMEEZ, 10
RIGRET openSUSE EFERNERIE, TBfE, BElTRTBESEEEH. NIRRT
TENERE, BaRiEXEa,

15HA1R SUSE Linux Enterprise Server f8FZEHIRE T B TRGMEN 2 E. EhaTlL
12 SUSE Package Hub iz @RI TXLER, BXAT, EEN (FEiEm) ,
F18E “RERR, ¥EME=AMM™~m" ,% 18.37 “SUSE Package Hub” ,

E M openSUSE Leap i, BHITUTEIE:
1. tﬂ*ﬁgu TTY; 15”&[]’ ﬁf Ctrl — Alt - F1 o QKEL\/{ r‘OO't %{ﬁﬁio

2. &% SUSEConnect,

root # zypper in SUSEConnect

3. TE%E DVD ISO XHHENFIRLZHR, ARSI SLE BIEFERR.

root # mount /PATH/TO/ISO FILE /mnt
root # rpm --import /mnt/repodata/repomd.xml.key

root # umount /mnt

4, 7£ SCC #3FAf, LAFKEX SUSE Linux Enterprise Server i1

root # SUSEConnect -r REGISTRATION CODE -p
SLES/PRODUCT VERSION/ARCHITECTURE
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10.

11.

¥ PRODUCT VERSION #8279 SUSE Linux Enterprise Server BB #xhR4s, 40
15.0,

¥ ARCHITECTURE BARZNERLEN, 5190 x86 64 55 AArch64,
BBEE X A REIRIR.

. MAEFEAM SLES M amo

root # zypper in --force-resolution -t product SLES

7 y WiAEERE,

. FIBARERRYT_ ERYFRE openSUSE fi#T7 /2.

root # zypper 1lr
root # zypper rr [REPOSITORY IDS]

. TE, AINLEFRERRIR,

root # SUSEConnect --list-extensions

[...]
root # SUSEConnect -p sle-module-basesystem/VERSION/ARCHITECTURE

. BLREMNETER SUSE Linux Enterprise Server &7

root # zypper dup --force-resolution

THRE, XHHPRAESZERHFK, WIAXLEPREZEXEERM, AREN yes 4

45

. AE: RINEMETEE (30 Package Hub) , AEHXRIE1T zypper dup.

AR BYE,

root # zypper rm $(zypper packages --orphaned | gawk '{print $5}' | tail -
n +7)

&a, E5ISRS

M openSUSE Leap iT# %! SUSE Linux Enterprise Server SLES 15



6 MEEBIERALN

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,

6.1 MEHZENRE

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, SRMEBTRAGHNAKITENN, ATEAFAEFCIERFIAN LIFE
Ko BE, SBEERRMAMH LERA, FRELEFEESREIZIBHMEFUEE
bug. XMEENAFEZIE,

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

6.2 RXREZENRE

RERFH_EFEMRASIANTAIN G m, X2E RBIREEAN, ERZEERN, T4
ENERE, LHEMRSNG, ReFTEEHNEZERESZHER, MARMLE RRERIE
BERRTEE. HFXMMENE, BRSFEMBRESIANEL™RRTIB AR,
B, MTHEMEENE, RiMBERSINMRE, MAEREEE. SEKRREBEE
K58 EAATT, HEBBRTREEXNRARRMERS I NEHRER, )= REUXHME
o

6.3 fERMREBENFERRDSFIERMR

MFRABGEZENME, AP AR SMET L IRRASRAE SUSE BRE B ESH T EIR
BREE, HEEPESHNNTHENIIE. EEAREBIER, SUSE BhASH EEFHIR
BT SUSE BETH LihRA. EREESEN LA REEECRREBIEE] SUSE &Y
bug {EE M IhEE.
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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.

6.4 KEBEBERN Bug MREHIERINEE
A XMETSAN bug (BRI BT L M B
- MEREE:

tux > rpm -q --changelog name-of-installed-package
tux > rpm -gp --changelog packagefile.rpm

HigHEZEIZR T BNERHLIER.

o BMENAEAREEEEINTSIA SUSE Bugzilla IRERARZHHY bsc#1234 ( “Bugzilla
Suse.Com” ) ZEMI, HEBSEMEM Bug IREFEAFHHERE, HTFREBRSHK,
EBA—EREBINRFABLIERES.

o BIFAEJREEIE /usr/share/doc/PACKAGENAME /README . SUSE X, ZXHE&4F
EF SUSE By —RRITE(S B

° RPM REEES1EZE _#HE| RPM HABI BRVIG4MER, XEEIGHME R LUR I SRS
RNEFE, NREAMUMERBURAE, LKL #HITHRE. FEN (BiEEE)
F6E “FHMGSITILABENRMY ,566.125T “REFTHER , THRIOMARE
SUSE Linux Enterprise MFHIR. 1EE (BIEIEE) ,F 6 E “FRHMIITIAEENR
% ,%86.257 “REMEFEE" , THEUWIATE SUSE Linux Enterprise EH9i2€, 1§
21 (Maximum RPM) (ZE#2#IF RPM) (http://www.rpm.org/max-rpm/) a—43,

T #B8 % SUSE Linux Enterprise SR BRI,

* BXEL BugBE, BER SUSE £2 & (http://www.suse.com/support/security/
#1) 2, XEERBAFE@EE A HFIAMEE (CVE) (http://cve.mitre.org) 2 T B Fr4Eiry
FERRZFR (30 CAN-2005-2495) RFRME Bugs
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A GNU TFrRIIE
MR A GNU B FATEARA 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 http://www.gnu.org/copyleft/ 2.

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

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

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

or any later version published by the Free Software Foundation;

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

Free Documentation License”.

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

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

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

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