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H—EZANYIHR—bZFBELTHR—bZERTZCCICED. 12~36718[H. &M
R—brZRF2ENTEET, CNIFR2HBEAMTERTE. COY—EX/Nv XL
THEF2~SFOHR— b ZFATEF Y, FFMICOVWTIE. K22 TEHT—EZ2/NNy o4
R—F1 Z8RLTEEIL,

| RAOE#H/TyTTL— K SLES 12

SLES 11

E2.2: REAY—EXNY IHER—F

FEMIC DLW TIE. https://www.suse.com/products/long-term-service-pack-support/ a % &
BLTLETL,

ITRTOHEBDS A THATILICDWVWTIE. hitps://www.suse.com/lifecycle/ 7 %2R L T
<TETVY,
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23 EDa-IILOKEERRESATHATIL

EDa-IILD—&E. ENSOEKEBRFRS LV T 71 7ILICDOWVWTIE. https://
www.suse.com/releasenotes/x86_64/SUSE-SLES/15/#Intro.ModuleExtensionRelated 2 =&
BLTLSETL,

24 FHHNZZAT7HYATILLKR—bDERK

SUSE Linux Enterprise Serverid. 1> X b—=J)LTNTVWEILBBOHR— X T—& XIC
ZENBRVWHESHZERNICHESR L. ZENDHIEEIEEFA—ITLER—bZZXET

TF9, LR—MEEMTBICIE. zypper-lifecycle-plugin %Z. zypper in zypper-
lifecycle-plugin ZFERALTA VA M—ILLF T,

systemctl ZERALT. Y XTLTLR—FODEREBMICLET,

root # systemctl enable lifecycle-report

TFRAMIFTs2%EFERALT. 771J)L/etc/sysconfig/lifecycle-report T. LAR—Fk
BFA—INDZEEBLHBADIEMNMILAR— MNEREPEZRETCETE£F I, REMAIL TO0H &
U'MAIL SUBJIZX—ILDZREEFECHHZEEL. DAYSIFLAR— FERARZHREL I,
LR—MIETR— A T—RADEBENRTIINE T, CNIZEBERERICKRTIN. Fq)
ICIERTEINFEA. REDLR— FOERERICEENREELILIZE. EENBRHIEIND
FTICRARABHI D ZAEENHD £9, DAYSH T a>vERETIEIF. COREEREIC
ANTLET V. ROBRELY P ZEHICEDETEELEY,

MAIL TO='root@localhost'

MAIL SUBJ='Lifecycle report'
DAYS=14

BHLAR—KET 71)L /var/lib/lifecycle/report iCHD EFT, CDT 71 ILIF2DDt
a3V THEHRINET, BUOEIaviciE. FREROYR— METICET 3 IBHMIR
RENET, 2BBDEI>avilid. Nyir—2, $KUVFOHR—MTHET Y 75—
FDBEENA—EICTNET,

25 HR—FLAXJL

AR R — R LANLOERIZ. I0FENSI3FEBXRTICAD Y, CNBDHR—- LA
ICId MBENBBI ST U VI LRNILOBIE U T I T« TBRERBNVEENE
NEd, INSDOYR—FLANLTIH. A—RILTEBICEREURERIL—- I I2ZTOA1H
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VINIITRAY I, BLUN—ROz7E2HR—bLET, BMEICOVWTIE. F2.1 [+
FaUTFaEHENTOEE] ZBRBLTIIEIL,
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2.6 Y 2DOSUSECoNnect \DEFRH KV E iR
153

BEREFICIE. Y XTLIFSUSEA R 2T —1 > & —(https://scc.suse.ccom/ 2 & BH). £7id
RMTARYOO—AIILERIOF IS VRS M) ERZRITERD £9, DA MNJAIZHAREZTE
YE—NDOFEDURICY Y TENTWVET, CHERADY AT LTERERERIRTOURY
FUE—BEBIZTBICIE. RDEKSIC zypper ZFAHL £

root # zypper repos -u

HUCED, THEHRDU AT LTHERAUELRINRTODYRSKIDY X MHRFEINET, U
RO KU EIZ. & &FiI. BIHDESH. UIJLwviadndheshHeno7i=gEh
DIARINET, 723> -uEFRHTIE. TERBURIBRRINET,

7= zlE. THERDOYY U EFERT BICIE. SUSEConnectZR1TL £,

root # SUSEConnect -r REGCODE

CEROYY YOEIREHEIRY 51555, SUSEConnectzFRATE £,

root # SUSEConnect --de-register

A—ALCA YR E—ILENTVWBHREZDRAT—ZAZHRT BICIF. ROAY VR %
EALET,

root # SUSEConnect -s

2.7 SLEN—> 3> 0BT

SLEA VA =ILDON=2 3> ZHET IVRELHBHBEIE. 77 1)L /etc/os-release D
ATV EESELED,
Y Y TiRAIAHRTRERXMLE /71X zypper TERTE £ 95

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

<?xml version='1.0"'?>

<stream>

<product-list>

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

description></product>
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</product-list>
</stream>
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3 7y I7UL— D%

7y —FFIEZRBT BHIC. PATLDELSER/INTWVS Z & =R
LET. ERABICIE. T—RONYIT7 v TV )=/ —~DRERBZEHHD
9o

31 WEDRTLDVEHTHD =R S

SRTLDT Y TITL—RIE RFONYFLRILDSDAYR—INET, zypper
patch #1793 h\ YaSTEDa—IA V54 VEHERITLT. BRIDS AT LOEHHA
VAR=ILTNTWBR I EERLE T,

32 V=X /— DR

1)1)—X/—kiZlE. IBY 1) —XDSUSE Linux Enterprise Serverh' 5 OZEE = IR B0
BERHAEZHINTVES, V- /— b EBBLTUTEERLET,

e FAHLTWAN\—RI T 7ICENBRENANKEHE SH
e FARALTWAY I Iz T7NY T —JICKBREELRHZIHESH
o 1A M=ILDT=OIZHRRBFHIBEDREHIE SH

Y1) =X/ —kICIE. YZaT7IILCRETETAD BRI HSNTVWET, £, BXD
BREICE T 2 FRDEHINTUVET,

B—EZANYIZ1IDUERFY FTBHEIF. AFYvTITBIH—EINYID)I)—R /) —
FERESRELET, BFE. VJ)—X/—FIEEFNICEL220 V) —XADEELHEEHINT

WEHA, ROV —X/—FrLIFTEEVE, EELEEZREZCIHBEMENAHD XY,

https://www.suse.com/releasenotes/ A ICHBDRID V) —R /) — b ZHEFRL TLIZEL,

Fleld. 1A =ILDVDED docu T LI b UIZHB ) —R/ — b ZRERL TS
Lo
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3.3 Nwo 7w TOVER

EHOFIC. BEORETZ 7ANEMNEDX T 7 (T—FT7NA X UL—NTILN—FR
TARVBENCAE—=L T 7—=RZNvIT7vFLET, FEIZ. /JetclZFREINTVLS
T7714I. BLXV /var & /opt DT LI M) ET7AIILO—EBICHTIEED XY, &5

IC. /home (HOME T« LI FU)TFDA—HT—RZNY I TV IAXATo TICEZTIAL L SIS
LEd. COT—RIE root A—HFTNYIT7vTFLET, rootDHIC. IARNTHOO—AHIL
T77AICEAT3HmHARAAN—Z v a VD HDET,

YaSTDA VR b—)LE—RELTEGFEY AT LOEFZFERL TULWBRIEEIE. o RO
RC(PRATLINY I T TERITTEIENTEET, BESNLEITRTOT7AILE/
etc/sysconfigT74 LI MUICH BT 7MINEEHBZCNTEEXT, L. CNidTR
BNV ITyTTEHD EFEA. BIRLTEEDMOEELR T4 LI FUNIRTEENTLA
WS TY, /var/adm/backup 7« LI MU TNy O 7 v TZ2RDT £,

34 412X =ILBANYT—J )R R)D—
A

5

AVRAM=IBHNYT—D) A 2T LTHECE. WALWRRBEETRILEE T, &
ZIE FILWAS v —SLEY U —XZFHRA VXA —=ILT3HEP. [BN—=C 3 VICRTHBE
BRETY,

AVZAM=IEHFNYT— FIERRDOURD b DOHICIESUSE Linux EnterpriseD &z
FOUU—XTHRATERVDDLH B LITEFRLTLET VL, GEINMEEINTULED,
EDDNY =R —RICBESIHBISNTWVWED T3 edbHbFET, £/ LATEH
THIEHMIEHINTVWTH, T I7AIIETIERONY T —CHMEREINZINYT—2HH
DET, LIcH>T 771N Z2Z3DFETRELBITNELSRWVEERHD £9, Chid
THEFAMNITARATRITTETFET,

FEARAFDIARTOIRIS RI)D) X hESE L 7= repositories.bak.repo WS ZEID T 7
1TINZERL £95

root # zypper lr -e repositories.bak

THIC. IRTOA VR M=ILBEARNYT— D) X F%EEih L7z installed-
software.bak E WS HBID 7 71 IILBHIERR L £ 75

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

BAEDT7AILENYITvTLET, CNEDURSKIEA VR M=ILBHRINYT—
IF. XOOAYY RTETTEET,
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root # zypper ar repositories.bak.repo
root # zypper install $(cat installed-software.bak)

Q IR HLWASY—VU—IADEFICED Ny —S D8
MR %
FLOXSy—N=2 3V (SLE X+ )ICT7 Yy I L—REINB3 T XTLICIE. RO
ATLSLE X)EDZLDNYT—IHWBENZBEDHBD 9. ALENEZ—>ZER
L7cSLE X+1 DFFRA Y A b =ILEDBZL DNy T —ODNEFENZHZETHLHD £,
ZOEAIFRDEED T,

e Ny =P EDMNKCBIRTEELSIC Ny T —IDR8ITNTVWEY, It
EZIE. SLE11D3TED texlive /N —Id SLE 12TIF422ED /Ny 75—
ICHREIETNE LT

o Ny T=UPMEL DN T —DICRBIESNTER. URIDON—2 3 > EFEICHKEE
ROTOHIS FILWNY T =D IANT Py TIL—RELTAVRE—ILE
NBESICHEDELTce 2L SLE X+1 DFIFRA VA M—ILOFLWT T )L
FTIE. TRTONYT =22 AV Xb=ILLBRWEEDHD F£75

o SLE XD 5DEWNY T —Uh BEfRMOERTHRIFINTVLSAEELHD £
ER

o Ny T —POEERFRESLUNZ—VOHBEHNZEESNTVWDIAREENH D £
ED

3.5 SUSE Linux Enterprise Server 11 SP4H 65 D
7wTIL—Fk

SUSE Linux Enterprise Server 11 SP4ATMySQL. PostgreSQL. F7cldJava MD5X— X DA
EZFEALTVBHEIF. ROEIPa Y OFHBICK > TU AT LEZERBLTIRREL,

351 MySQLT7T—&#AN—Z2DYAJL—k

SUSE Linux Enterprise 12 Tl&. SUSElZ. MySQLA'5MariaDBICtIDEBX £ LTz 7vTY
L—RZHBT 280IC. T—EIRN—RONY I Ty TZBRT3 ezl MO LF T,

T—EAR—AIATL =23 2RTTBICIE. ROFIEZRTLET,
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1. CHEA®SUSE Linux Enterprise 11¥>>IicAd 1> L9,

2. AT T 702 FR L E T,

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

77 #JL b TIE. mysqldump |&. INFORMATION SCHEMA. X7t
I$ performance schema 7—AR—XEA > T L EFH A FEMICDLWTIE. https://
dev.mysgl.com/doc/refman/5.5/en/mysqgldump.htmlaZ &S L TS 7EE L,

3. A>T T 7AI). RERET 71 ). /etc/my.cnf. BXUTa LT M. Jetc/
mysql/ ZETHRARBZEHDTEBRLSIC(M VA F—ILDHTIEH D £EA)RERS
FRICREFEL £ 9,

4, 77T L—REERELET, 7vTIL—RHb->TH, FIORIBERE T 71
JLe /etc/my.cnflFBIDEF XTI, FTLWLEEIE. /etc/my.cnf.rpmnew 7 7 -1 )L THE
BmCTEET,

5. BEITH LT, MariaDB7T —EZN—XZRELE I UAIORET 7 1ILETA LT b
UEEDBEVWTIEE V. ThBIE. VXA YA LTERL. ERT3RIFTT,

6. MariaDBr —N\ZiEg L THEEEL TS T L,
root # systemctl start mysql
7— kO MariaDBY —NZEEF T 35513, EOH—EXZBMICL FT,
root # systemctl enable mysql

7. MariaDBASEYICHEL TWEA &, T—IR—XICER L THRL X7

root # mysql -u root -p

3.5.2 PostgreSQLT—ZXN—Z2DYAJL— k

SLE 15TI&. PostgreSQLT —AR—XDEDFHLWN— 3V ZBELE T, T—2XR—
ADIAT L= aVEEDNMBETHZZeH D, BET7 Yy L —R7OLRIEHD FH
Ao EDT=D. HZN—=230D5RON—2 a3 ADYIDEZRIZ. FHTITHLRITNES
DFERHEA.

J1JL—>3>7OFXIE. pg_upgrade AX Y RTITWE S, SOOI RId
ERDdumpreloaddY > RICKHBAFRTY, Tdump Ereloads AR EHEARS

Y. pg_upgrade DIFE. Y1 JL—a ORI EREINE T,
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PostgreSQLON—2 3 VIC&k>To ENENELBZ T LY MUICT 7 1IILHMRTE
TNTVWEY, EFRIC. T L2 bUD Jusr/lib/postgresql96/ H'5 /usr/lib/
postgresqlle/ ICEEINE T,

F—=RANR—=AIATL—23>05RTITRICE. ROFIEZRTLED,
1. U TOFHREGI BTN TVWR I 2ERELET,

o BTN TULWARWES. RTF 7w F7— Ty BL\PostgreSQLN—2 3 > Z =¥
JY—=IZT7vFIL—RLET,

o BEOT—HAR—ZADNYIT7 v T=ERL X,

° FIRDPostgreSQLO XS ¥ —N—= 3> DNy ir—S% 4 VA M=)LLZE
9o SLEISDIHZAE. postgresqllo-server B XUV ENHMEKEFET D ITARTD/NY
T=I0DA VXA M=IILEEKL ET,

® /\w/r—< postgresqll0-contrib Z1 XA L—=JLLXd, Zhic
&, pg_upgrade AY Y RHAESENTVET,

o C{ER®DPostgreSQLT — 2 M8 (7T 7 # )L k Tld /var/lib/pgsql/data )+ 7%
EIREVHZ xR LE I, BEHBLVEGE. XROSQLATYY RETF—4
NR—RZCICHKFTLT Y1 XAz LE T (RERET 358D HD 7).

VACUUM FULL

2. PostgreSQLT —N\%Zf=ElEL £,

root # systemctl stop postgresql.service

3. AVWT 2T LI MUDRHIZEELE T,

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

4, FRDT =271 LT M UZERRL £,

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

5. AN=2 3> TREI 7ML Z2ZEEL TVLIFE. postgresql.conf Z 51 )L
pg hba.conf 77 M IIEFHD z—4 T LI MDICOE—LF T,

root # cp /var/lib/pgsql/data.old/*.conf \
/var/lib/pgsql/data
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6. FHRDT—EIR—XA VXAV A=A L E£T, initdbZFEAL TFETREITIS
h\. PostgreSQL%ZCE). 2L 2 TEHFMICEKITLET,

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

7. /1L —>2a>7OvR=@{BRLET,

root # pg_upgrade \

--old-datadir "/var/lib/pgsql/data.old" \
--new-datadir "/var/lib/pgsql/data" \
--old-bindir "/usr/lib/postgresqli96/bin/" \
--new-bindir "/usr/lib/postgresqlle/bin/"

8. FiID T—ANR—RA UV REAV R %=EHL X,

root # systemctl start postgresql.service

9. XTI L—2a VLI ESHERLEI. COFIEZBEHLT 2 —MREIBY —
WEHDEEA, TARITBELABRIZ. I—TFOEARRICE>TERD FT,

10. IRTDHWPostgreSQLNN w7 —2 e HWTF—R T LI MU ZHIBRL £ 95

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

3.5.3 Java7Z U4 —> 3> OMDSLAN D — /\SERREZE % ER L
95

SP1INSSP2ICEFH T B L FIC. MDSR—ZXDEFFAE I X2 T BIEO—IRE L TERIC
INELTo MD5C L TR CNTEERBEZ > TLW\ 358, ROFIETHEREZBIER L
TRREW

1. IHARZRWVWT, rootLTOJI Y LET,
2. WEREMERL X7,

root # openssl genrsa -out server.key 1024

K DENBEHIVERIZE. 1024 % 4096 REDAZTVWHRICBEI LI £,
3. AAZERER(CSR)ZER L £ 75

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

18 Java7 7 r—< 3 > OMDSUSN DY — NFERRE Z R L £ 9o SLES 15



4, FIFAEZBEEAL T,

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

5. PEM7 71 LR L £ 95

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

6. 771 )l server.crt. server.csr. server.key. & U server.pemZHEHED
MofcgnNehDTs LY MJICEEBEL £, It XiFTomcatDizd. CDTr LTk
1)1 /etc/tomcat/ss1l/ T3

36 RENXIUTARDI vy AT
BEVWDT Y UHKIME T IEXenDYMAE R b —NE LTHBEEL TV BIBE. 7y F7—+

DFICIE. BITRDTRTOMFR FEELS S vy hEIVTEESICLET, 25Th
WE. BRRICT R MCT LR TERRBTALEMN B D £ 5,

3.7 RMTZ 54772 kTclientSetup4SMT.sh X ¥
)T b ZHEERL £ 9,

RMTH—/NIZH L TERINTVWEISA 7Y ROSZEYATL—>3 Y LTVWREE. KRR
NIC@ 3 clientSetupdSMT.sh X7 U T hDN—=J 3 UDBFIDE S H R T Z2UELH
DEJ, HLW/N— 3V DRMTD clientSetupdSMT.sh (FRMT 120 514 7> b2 BETE X
HFAo RMTH—NIZV T bz 7Ny FZEBNISERAL TVLWSIEE. BICRHN—a Y
@ clientSetup4SMT.sh Z <SMT HOSTNAME>/repo/tools/clientSetup4SMT.sh TRDIF3 C
ENTEET,

3.8 T4 RIUVB=

VI hoxzT7id N=23 VB ERB LIBT3 1BELH O 9, €D, BHF T B
IC. ERRRAN—T1 2 a>YOREZRANRTLLEEIV. T4 RIVBENTET B a6 D
3BaIFE T—RENYITYTILTHDB. N=T02a> DY A Xz2EEITBHLELT. &
FARRLBABZECPLTLIET VW, BN—To Y aVIIWBERREZRET 5—MHNZIL—IL
EHDEEA. BEBBRER. HEDON—T12a>TOT7MIILELERLEY T YT
TICK>TERD XY,
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Q i YaSTTO+RBAEED AENREER
BHFIEDORITHIC. YaSTIFEES T RIVBREXHERL. 1 VX M—ILTHEAARER
AREXBRZUREMLDHBZIFEIF. I—FICEEEZRTLET, TOHE. BEFERT
3L, ORTFTLDMERTERLCRS) CeHHD XY, BIEODARZ(FaDT X
MCE->TQ)ERICIBEL TVLWEIBRICDH. COEFZAF Y L TEHZHITTE
x99,

3.8.1 BtrfsLAND T 7 A I AT LICBITBREETT A AITBED
MESR

df Y RZFERAL T, FAAERTA RIVBEERTCITET, L zIE. #3.1 ldf -
hoDH 776 TlEs IL—bN—=F 10> 3 >id /dev/hda3 TE(/ & LTIR IV FENTLE
9)o

f513.1: df -hDHFI

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 40G 9% /data

3.82 Btrfs7 7 AMIL AT LDEE T4 RV REDHER

ROVTBtrfsz)L— b7 7ML RTLELTHERLTVWREGEE. TORBZEZIRENH S
CEESRELET, ZLDFE. 7y I L—FRIZIE. HiLWRFv T3y AL, IRED

IW=b T 7AW RATLERIL T RVBEDREIZRD £ (/. snapshot BEWIEE).
FBrfER T AVBEERTITBICIE. XAV REFERLET,

root # df -h /

EHDDITRTDOIYVY MEAN—T12 3> TH, EHAARBEREZHIEL 3, hRHREEE
TNTLVAHERIRIIRDEED T,
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e Btrfsa S0 TIRTD I 7MIL AT LT, KERRPMEAT>O—RL. 1A F—
IWTEBRTOESETTA RVBENNRETYT, HVRPMAMER L TWLWRAEIX. FTLL
RPMOD A VA M= ILERBICOAEMENE T,

o XFvwFT gy hHHBBtrfsDIFE. IREDA VXM= TEHALTWRZBRELRLTE
ITOEZRENRETOEMNETYT, HEDAM VA M—IILBED2EOEIAEEHERT S
CCEHERLEFT,
+RBREZIRENRVGE. snapper ZEFRAL THWRF Yy I3y hEHIBRT R
HNTEET,

root # snapper list
root # snapper delete NUMBER

LA L. IRTDT—XTIDHEEMRILDEIFRD EFEA. Y1 L—> 3 VODHIIC
iF RFDRXFv T3y bHEDTVBREIIS<HITH T,

39 EREEBY—I(SMT) Y —ND7vTIL—F

SMTZZEITLTWB T —NIZIFFRG Ty 7L — RFIENBETY, [Repository
Management Tool Guideg @ TRepository Mirroring Tool Guides . #2% Migrate from
SMT to RMT) ZBBRL T,

3.10 h—XRILDTILFN—3 0 R— EO—B
By 75 vt

SUSE Linux Enterprise ServerTl&. /etc/zypp/zypp.conf DZREEZBMICT S Z & T
BEROA—FIWN=3 0B VA N=IILTEET, FEDY—EIRNYIICTYvTIL—R
TRHE. COWBEDTR— b E—ENICEWN LT I2HNELNHD 9. BHFAERICETLE
5. YIWFN=23 0B R—bEBUBEMICTEEY, VILFN=I3 B R—NEEMICT
BICIE. /etc/zypp/zypp.conf DEITEZ AXA Y MELE T, FERISKRDKLSICHED XY,

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

EHHAEEICRET LIERICCOBEEB 7771 7195113, OXV FESZHIBRL £95
TIWFN=Ta Y R—bOEMICOWVWTIX. FEAHA R . F195ZE MEHN—-300
H—FILDA A=) . 19118 QILFN—-a oY R—bOBIMELEHRTEL #22BL T
<Tfeduvy,
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3.11 IBMZTO7w7JL—FR
IBM ZIC1 > R b—)LENF=SUSE Linux Enterprisex 7w 74 L— R 9 %ICIE. parmfile

BRETH—FRILINT X—2AR Upgrade=1 ZFERTI3HLELHD £9, FHICDOVWTIE. 5.418
Fparmfile: > X7 LREDESL) ZEBLTIIZE L,

3.12 IBM POWER: Xt —/\DicH)

SLES 12 for IBM POWERTI&. 74 A L AR =2 v HAO—HILDXT—NZEE LBV EK
SIS0 TIAI N THRESINTWVWE S, SLES12SPITIXC DREIFHEICHE->TVWET, &
i TAXATLAIRR—=2vidXT—NZEELFT,

7w T L — REHCEEDNEE T 2 DZ 8T S 78, SUSE Linux Enterprise ServerDF&E &
BEMICIXEECNEEA. 7Y TIL—RRICTA ATLAIRZ =DV XY —N\ZiEHS
B7-VWHEIE. /etc/sysconfig/displaymanager T DISPLAYMANAGER STARTS XSERVER D&%
EZRDLSICEELF T,

DISPLAYMANAGER STARTS XSERVER="yes"
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4 FITZ5A>TDOT7YTIL—F

CDETIE. 1A= AT T7Hh5T—brL7YaSTZEAL T, EEFDSUSE
Linux Enterprisef Y X b—JLIREZ 7Y S L —R$35EZHBLE I, YaST
AV RAM—=FE T ZIEDVDO SEENIL =D Xy hT—J LTEELEED. >
ATLDWEFEETEZN—RT4 RO OEEBLIEDTEXT,

4.1 BEXDOBE

SRATLETYTITL—RIBENC. EITE3E [Ty TIL—FOERE 2BHALRES
Lo

SRATLETYTITL—RTBICIF FIRA VA M—ILDBELRLESICTIVR =)L
V=25 T—rLET, L. T—PEEIRTINLEEIC. 7y TTL—FZ2#ERL
FI(TVAF—ILTRERBODEEA) Ty TITL—RIFRDIGADSHIBTET X,

o YL=NTIAFT147. CD. DVD. USBKBEX L —CFNARBETY, #FMICD
WTI3. 4218 T4 2R M= ILXTAeT7H D7 v TIL—RORE #2BLTLES
Lo

e Network VY —X. O—AHIXTFT4T7H5T—rLT. ENENODXYNT—I14 VR
=LA TZBERTDZIEH. PXEENLTT— B2 DTETFET, FHICOV
Tld. 431 TRy NT—=0Y =W 6DT7vTIL—ROMKBI 228BLTLLIEETL,

42 AVAL=IAT4THEDTYvTIL—FD
B4

ROFIETIE. DVDA5T—h$3HEZHALTVWERTH USBABREX L —JFNAX
FDISOAM X=2RE MOO—ANA YR —IXTA T7Z2ERATEZCHTEET, LD
ATFTATET—bAEZBERTBZNMNI SRTLT—FTIF v IDVICHERDBIOSF
TEIFUEFID EB S AMEEH TN TV BN I > TRED X T,

F|[E 4.1: SLE 11 SPAHNSSLE 12 SP3ADFEHT7v L —FK
1. 7= M XAFTo 7%= BRLTERLE Y, EAHT R 2BBLTILEIL,

2. SUSE Linux Enterprise 12 SP34 > X b —JL X741 7DDVD=ZEAL. ¥ > T—k
LEYd. &5 FEEARTIN. HlF TT— FMEERHIRTIEINE T,
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3. 7-bAXZa—T [Ty TFIL—F] ZBERLTORXTLZEHLET,

4, 4518 [SUSE Linux Enterprise® 77w 77 L—F1 DOFRBICE>T. 7y FIL—RrRF
Ot XZzEDHET,

4.3 XYy bNT—0YY =D T7YvTIL—FDHE
QL\

|

IYRT=TDA VA=Y —=IADETYvTIL—RZRKRT 3BE. UTOBEHEFELL
TWBZ e ZRBERLTLIET L,

FYRIT=IAL VA=Y =ZDSDT v TIL—ROEH

2YRI=OA4 A =LY =R

Z2YRNT—=DARA =Y =R TEAHA R BUAE Ry b T—OA4 VR h—
WY —R&xtEy b7y TT3) OEhESDICEy 7y TFENTVWSZ .

2y 7= EGEELURY D=0 —EX
AVRAM=ILY—NER—T Yy I VDEAT. Ry N T—UFGHNERICEIES S
:(\:o '«\Z‘g@*“/ |"7—7*T—E‘ZLE!I3K0)<\:ZBD_C“—9'-0

o RXA VX —LHY—EX
* DHCP (PXETT7— F 3 558ICOAME, IPIFtY 7w FRICFEI THREIEE)
* OpenSLP (# 7> 3Y)

T=rRXFT17
7 — NEIBEARSUSE Enterprise DVD. ISO1 X—, F7-I3BEL TLWBPXER Y 7w
To PXETCD T — bDFHICOWVWTIE. FEAAA Ry FBIS5E IRy hT—0T =+
RIBO#fE) « 15418 (12— Y F O XTLTPXET— hO#ERE T2 #BBL T
TV UE—FRY—1\DEDT7YyTFIL—ROFEMICOVWTIE. FEEAAAC R . FEll
BI)E—FAVRAb=I)L] ZBBLTLEETL,
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431 XYy LT—TOAYRAE—ILY—RZEBTOFENT v T
L—K-DVDA 5DT— k

RDFTIE. DVDA'S5T— b+ B3FIEEHBALTVWEITH. USBABEX L —JFNIRXE
DISOAM X—=TJRE, OO—HILA VA M= AT T7EFERITZDHTETEI, 7—+
ARDEIRL. XTATPHBEIRTLZREREBNTZHEF. SATLT7—FT7Fv. BLUY
S UICRRBDBIOSE /- IFUEFIDEEINTVLEIDESHCE>TEAERD £9, LI
LT >8R LTLETL,

1. SUSE Linux Enterprise 12 SP21 > X b =)L X7« 7DDVDZHEA L. ¥ >% T— b
LEY, &5 FEEARTIN, KT TT— FEERHIRTIINET,

2. EAITZRY T —U4 VR =LY —ZADAZA F(FTP. HTTP. NFS. SMB. 7=l
SLP)ZZ#EIRL £9, @H. BREIE 4 F—ZTECRRINETH. CHEHDOTD Y
ICRERBDBIOSTIZHR K UEFINEBEH INTVWBRIHEIE. NSX—2EZFEHTHELAE
TR SHWVGEDLHD £9, FFEMICOVWTIE. TEAHA Ry . BTE TJT—-FNZ
X—=R] BXVO FEAHA R BE 1 VX M—)LFIE] Z2BBL TSV,

3. 4.518 [SUSE Linux Enterprise 7w 77 L—F ] OFBICE->T. 7y FIL—RT
At X ZEDHF T,

432 XY LIT—DOAYRAM—=)LY —RZEBTOFENT v T
L—K-PXETDT—hk

PXETZ—bZERALT. RYST—=IA VR =LY —ADB Ty FIL—RZERTTBIC
& UATFDESICLET,

1. DHCPH—N\DHBELZFHEL TPXET — MREL T RL ABEREZIEEL T, FM
IDHCPH—NDEY c7 v #EBBLTLIETL,

2. PXET— MIBEBERT— b XA—DZFRETBTFIPY—NZRELF I, ChZzfTd
ICI&. SUSE Linux Enterprise 12 SP21 > X b —JLX T« 7DDVD%ZFERT 3H. =
ARy BISE Ty bT7—0 77— MRIEOZE « 15.218 IMFTPH—NDE v b
7w 71 OFRBAICREVE T,

3. =4 b UICPXET — b ¥ Wake-on-LANZ #{iE L £ 95

2y RT—=IA VR S=ILY —ZABHTOFHT7 Y FJIL—F -DVDH 5D T —
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4, Z— vy hORTLOT—EBEKBL. WNCEFERALTCOOAYE 2 —R TEITHDOA
VAR=ILIL—=FUICUE—FTESRELET, EHICOVTIE. FEEAHT R . 811
BIMY)E—FA2YZ =)L) 1137 TWNCICL BRI VR M—ILDEH ) #BBLTL
/R iAW

5. 4.518 [SUSE Linux Enterprise® 7w 77 L—F 1 OFBICRE>T. Py FIL—RT
Ot XZzEDHXT,

4.4 BE)7vTIL—kOBEMIL

Ty ITIL—R7OCLAZEBEFNICETTETEY, BIEHZEMICTSICIE. h—FRIL

INT X—4A autoupgrade = 1ZRETDIVELHDET, CDNFTA—RIFT— FEIC
[J—rAF>g>] TF4—ILRTHRETETE I, FMICDVTIE. https://www.suse.com/

documentation/sles-12/book_autoyast/data/introduction.html2aZ&B L TL7ZEW

4.5 SUSE Linux Enterprise® 7w 74 L —R

SRATFLDOT Y T L—RENC, 3% 7y I L —RF0#E) #T8LLIETV, BEIYAT
JL—>a>uaETIRICIE. ROFIBEICRWE T,

1. 7= bLIERBA VA M= XTo T ERIFRY FT—=0, WINDDHEICKS).
J—rEEO7Y 7L —FIVR)ZBRLET, ROFIETHBEINTWVWSHET
FETT7 Y SIL—RZRTIZHEE. BE7 v I L— RO ZENICT I
ERHDET, 4418 THH 7 v TIL—RF0EW) 2BBLTIETV

EREREMAERAD T — &%%D% N ET,
7uTI L= RTRELA VA R LEBIRT B L. T—2bRbN 3 RN

&Di?o%ﬁ%yxh—»%%ﬁbf?—ﬁN—?{/az%ﬁénu$9+

PISEFELTRT L

ST BT T Y TY L FEBRLT LW

YaSTIdA Y R b—IL R T LZEE L X T,

2. SOCTHET. SaadLUF—HR—FZBRLET, INTHEITLES
YaSTi&. >~ X b—)LiZAHDSUSE Linux Enterprise> X7 LDN—TFT4 >3 >%
FrxvILET,
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10.

. Select for Upgrade(7v 77 L —FD:ER)BE C. 7Y FIL—RITBZIN—F1> 3>

ZBERL T INZE TV v I LET,

. YaSTId, BRLIN—FT1>a>zXYo>bL. 7y 77 L—FLIRmOERFHE

HERTLET, KT BICIF. ERFHEZNZZH LT,

UEIMEALTVWERS FUBEET. VRS MJDRT—2XAZ2HABLET, TvTT

L—F7O0€XITHEASAT )RS EVIZEMCL T BEBOBRWVWURD kUIFERICL
FJo INTHATLE T,

. RDFIEF. Ty TITL—R LIS RATLADREREINTVBIDNEDIMILIDELBD X

ED

a. YATLMBHRINTULWEWVGEE, 2BBDA YA b—IXT47TH
%. SLE-15-PackagesX 71 7Z2 R TR L ZRET B Ry TT7 v I XyE—2
MRREINET,
FDXRT 4 THBWVEE. ¥ X7 LIFR/NBRDSUSE Linux Enterprise 15> X 7 Ly
ICDHTYTITL—RTEET,

b. > XTLNMEHERINTVBIHFE. AIRRMOHBZIYIIL—>arr—7Fy bl
RUNKRTREINET,
DRARDBIATL—2arB—7y bZ1DFERL. INTHEITLET,

L RDEATAT T, BIDA VA —ILAT A 72A T a > TEMTE XY, BMD

AVAM=IAT T7HHBFEIE. ENMOT7 AV EGRZTA VA M—=ILT 54T 3
DEBMICLT X747 21T 2EELET,

LTV TITL—ROA VA= LEREZRRLE T,

L INTOREZRLEEEDICKET LIeS, Vv T T7—h2IUy oL T A=)

BSLVHBROFIEZRIBL £,

Ty TOL—R7OCADEEICTET LS. MLy —21 Buhesh
EHSRLET, M Li=NvTr—2kid. EOT7 074 THRIRSRIICHDELTULA
WY T =D 8 Td, DAYV R T, ENSDJ AN ERRTEET,

tux > zypper packages --orphaned

COURMZEERBLT. Ny T—=ID5|SH BB ENEDHT7UAYAM—=ILLT
HRENZHIBFTEE T,
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4.6 SUSE Manageric&k37wv 77— b

SUSE Manageri&. SUSE Linux EnterpriseZ 547> MIXT237 v F7—b NvF( &
FOtEFaAV T BEZRBTDIOHDOHT—NY 1) 2a—232TY, CNICiE. —EDY—)L
. BEXXVBEDODWebR—2D1—HA4 > 2T —XAMFBL TWLWE T, SUSE Manager®d
FHEICDWTIE. https://www.suse.com/products/suse-manager/ 2Z BB L TLEE L,
SUSE Managerid. SPYXA I L —> 3> d>ATLDREET7Y 7L —RZHR—KT
TET

SPRA1JL—>3>
SPRATL—23avIiC&D. 1DDXTv—N—2 3 YATHEDT —EX/Ny I (SP)
ZRIDSPICR AT L—hTEXT(fce XIF. SLES 12 SP1A 512 SP2), FHHHICDWVWT
I&. [SUSE Manager Best Practices Guides T. [Client Migration; O&EDt o 3
> 'Migrating SUSE Linux Enterprise Server 12 or later to version 12 SP2] Z&RL T
<ITLY,
https://www.suse.com/documentation/suse-manager/ #. /N\—23>3.1,

SDATLDTYTIL—F
SUSE ManagerzER L T. Y XTLDT7YFIL—RZEFTTEET, METNIE
AutoYaSTEITICE D XZv—N—=2 3 oD oRDAT v —N—=2 a7y oL —
RTEEI(Fce xIE. SLES11SP3N512SP2), F¥Mllc DL TIE. TSUSE Manager
Best Practices Guides T. [Client Migrationy OE®Dt Y > 3> Migrating SUSE
Linux Enterprise 11 SP3 to version 12 SP2] #&BL T T L\,
https://www.suse.com/documentation/suse-manager/ #a. /N\—23>3.1,

4.7 O—IILINy JROEFERINREDEHR

B—EXNYIDTYvTTL—RF2RITIB3EEEF. ERF—N\TREZZEL T HILL
DRSS NIADT I RAZRBETIHRENHD T, 7vIIL—R7OLANFREIN
D, NV ITyTERIFRFTY T3y bHSDETICE>TWDEIND T L. BiR
H—NEDBERE S AT LORELD—BUIIELEDNE T, CNICED. BRI MUICT
JERTERLLBIED, V54T FTRESTEVRS MUDMERINIEDTZZehH
D Fxd,

SnapperiC &> TA—INY IHRRITEINZHE. P XATLIFERT—NISEHNL. T—rF
AL XFIZIELWIRS MIADTIVEZADRESINDESICLET, PRXTLDFIDAEET
BRINTHZER. BRI —NCOBEICKRLIEEEIF. 77047 ETO—ILNY D
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ZFETHRIUALET, O—INYIZFETRIATEIRROAE LT, =y bT—T DR
BDfeH, Y—NICT IV ERXTE B 2B ERHD ET, O—ILNYIZRITITBICIF. R
DARYFZEERITLET,

tux > sudo snapper rollback

ROAYY REFEALT. PXTLICELWIRS NUDBRESNTWVWBRZ EEBEICHERT
BlrEBEHOLFT, BICH—EXOEHFRRBIIHTEREL TLETL,

tux > sudo zypper ref -s

C DHEBEI rollback-helper /Ny —J CTHRHIATE 9,

48 S RTLOEEF

Ty I L—RERITTBHENCY AT LIFRINTLRWVIEZEIE. YaSTORRZDEFE
Pa—IIzZERLTLWOTHIRTLZERTETET,

CHERADOYRTLZERT B EUATORMINHD X,

o HR— NRIBERE
e XA TATYVIT—bENT T4 v I RDODAF

* SUSERRXEZIX—E 2R —A\DT7I7EX
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1.

2.

YaSTZi&EFN L. VI U7 » HaEieBRL T EFAI 7O ZRAT T,

ZFEFLIIZEORBNEZFROEIEICHER L TWASUSET7 AU Y MMIFEEMITS
NIEEFA-INTRLRAZIBELEX Y, SUSEZHD Y b Z £12ERL L TLWA WSS
& SUSEDHRARZTY YR —DKR—LR—(https://scc.suse.com/ A)TFHI > b %
ER L £ 9%

. SUSE Linux Enterprise ServeriC /MY TNTVWAEFRI—RFZANLEF T,

v hD—=J ETIEFRIBEREOO—AIIERT —/N\HMERAARLSZEIF. UX b+
RSN —NDSBEVWTIHZBIRTEXT,

. BRERRBTBICIE. INTHATLE D,

EEICEFINZ X, YaSTICE D, YR T LTHEAATRERILRIERE. 7RA V. &
VEZa—IIDBRTRINET, CNSEBRLTAI VR M—ILTBICIE. TEAHAC
R . B18E TEZa—)l. 5REEE. Y —RN—FT1 &7 RAVERDAI VX —
L) L 181IE TAYSAYFvRILHDSDES 21— )L LHERIERED 1 > X b—L) ITE
HET,
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5 A>5A4>TO7YvTIL—F

SUSEIZ. BIfFRDS R T LZFH LW —EINY ZIZT7vFIL—RTB0HD
BERNGT ST AINY =L FIINBRIARVRSA Y=L ZREBELE T, C
nonY—Jlid. 9—EXNY IO TO—INy D) BEZHR—ELTWET,
COETIE. SNV —IIz2FERLTY—EINYIDT7vTIL—FR2RTT
BHEZIEZE> TEHAL X,

5.1 #IZXDOBE

SUSEI&. SUSE Linux Enterprise 7 7 S UADFH L WH—EINY I ZFHARICU ) —XL T
WET, BRI LW —EINYVICBZICRAIL—ELTEU YR A Lz RICHD
ABEMNTES LS. SUSEIRS AT LRITRDA Y AR AJL—>a>zHR—ML

TWET,

SLE 12h*5. YaST WagonidYaSTY 1o L —> 3 > (GUI)BE KU Zypperyk1JL—> 3> (aX
VRIAVNCBEZTHZAONF LTco ROBEENTR—EINTVET,

o RPIDRPMABHFHEINBZ X T, PRTLITEICEREHDIKRE

° RYIDRPMAEHF ENB £ TIF. Fv > EILHATRE

o IS—HMRELLBE. HHEICEE

o SRATLY=IZEL->T TA=INY T « Nw o7 v T/ETIEFRE
* PUTATBINRTOURI M) ZfEFH

H—EX/NY I %Xy TAEE

ZE XDy —D))—RDAFA>SA 14T L— 30y
A=k TLREL

oS4 AMTL—>aviE. U—EANYIRDIYAIL—>3 > TORTR—K
TNTVWET, 72514 TL—2avid. ILWXSv—U 1) —=IADT v S5
L—RTIEHR—FrINTVEHA, EFHICOWVWTIE. F1E 7y 7oL —FN2E
Ftl ZBRLTLIEETL,

FHLWAXS =D —=RIZT7YvFIL—RITBBRIE. 7750117 L—>3a %
EARALEI, FMICOVWTIE. 4= 4750 o7y I L—F) #8BLTL
72& L,
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52 —EXANYIDIYATIL—>3>DT—07
D._

HF—EINYIDIATL—3id. YaST. zypper. F7cldAutoYaSTICE DERITTEFE
ED
H—EXNYIDIATL—> 3 >ZMInd 3a0IC. SUSEARZT—tEY2—FidO—A
JIIRMTH —NTI R T LZEHRTIHENHD £9, SUSE ManagerbfERATE £,
EDHEEZFERTZHEEH. T—EZANYIDIATL—2 3 VIIROFIETHERINE T,

1. BRIV ATLT, X1 L—>a3ara2—7 vy bDEEHEZRDITE T,
2. XAMJL—23> =7y bzlDBERLET,

3. TLWURS MU ZERKLTEMICLED,

4, I1JL—>a RTLET,

AL —>2a3> 22—y DRI AV M=ILBELUVEBERINTLBRRRICHLT
BREDFET, FILWLSPAFELFIBAREIC A > TOWAWLEEEN 1 VI =L TW3EIE
B. XML —>a>a2—5y bHRBEINGVARIEEMEDH D £,

KA NTEARRRY AT L—2a 227y bDJ) X ME BICSUSEARERY—E 25—
DEEFEN. TV A P—ILENTVEHMILIILREEICIHDC TELED T,

53 H—EXNYIDIATIL—>a3>DFv otz
JL

P—EZANYIDIATL—2aviE. /19 L—2a3 > Ot XONEDERETOHF v
JEILTEED,
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1.

INVT—=2DT Y T L—RARIBREINZE T, PXTLALICIE. Y—EZXARURY
FUBREDRNBEDEELNMIZSNELA. UFIDRREICE T ICIE. /etc/zypp/
repos.d/* ZETL £,

N T=20T7y T L—RAPEmINTIZIE. SnapperR vy ay b EFERALT

LBIDRREICR T ZEDTETES( MEEH 1 Ry . B7E SnapperzEARA LY X T
LOEEER >y T ay FEE] ZBRLTKETL),

XA L—>a3> 2=y FHEIREINTE. SUSEAREZT—tE X —IC&->TY
ROV TF—EHBEBEINET, COREEZFHTHICETICIE. SUSEConnect
rollback Z{ERAL £ 9,

54 A543 14JL—>3>Y—)L(YaST) %&£
HLE7Yy7JL—K

YaSTZEB L TH—EXNY DI T L—> 3> &FTT SICIE. Online Migration (4 >
TAVRAT L =23 ) V=L ZEBLET, T4 ETIE YaSTIEH—RN—FT1 UR
ShIUDSNYT=SA VA= LERA. Ny T—H—RN—FT1 VRS KUD
514X M=IILENTUVBIHE. YaSTIE. SUSENSIREBEEINTVWBRLENY T—JIC&>T
Ny T—OHBEIWIOSNBZDZEHT F7,

S

ni

ARG A X =LY XDHIE

SPOYATL—> 3 DRITERIC. YaSTIFHRNY T —SZ2IRTA VR M=)LLZF
To BICHRELBN VA R=ILDFE. CNICE>TURATLDA VA =)L A
AHKIBICEMT B ehHD £,
CDTITAILEOEEEZELT. BNV —JDADA VA =ILENBESICT
BIClE. /etc/zypp/zypp.conf AR L TROEHZHREL X7,

solver.onlyRequires = true
installRecommends=false # or commented

SED NYFRFLWNAY T =201 VR b=ILBE, IRTONY T —J1REDENE

NEEENE T,
H—EANYIDIATL—23 > 2find 3ICiE. ROFIEZRITLE D,
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10.

11.

12.

. BRY - N LEORERBDILRMEEZ TRTEMICL T FK KEBROGSHEED

HETBDZMTE I, ILEHEZREI TULWERCTH, BTYaSTIC K > TRERA DR
HEEU RS FUDRE TN, EHCTNET,

FHITBAIIVY VY TRITINTVWAGNOMEE v 3 >icOd 1> LTWBiEEaIE. TF

ALY —=ILICYIDEBZEXF, GNOMEE Y>3 VNS T v FITF—hE2ETTSZC

CIEBEFOHLEFA. CNIE. VE—RII 60710 LTUVBRBEICIIZELE
AL, GNOMETUNCE Y>3 > ETLTVWBRBEZERTE),

. LTSSOMAE TH 33553 LISSHERIERE RS M UB T I T4 TTHB & 2R L

EJERS

YaSTA > SA 27y TIT—rZRITLT PATLAORFONY T =207y F7r—
bEEISL X9,

INY/r— yast2-migration BXVEDOKEFEREFRZA VXA M—ILLET(YaSTD YV 7
ROTT7>VYITRITTER),

YaSTzHEFLE T, BEFLAEVE. LAY =JLLEED2—IAOT b+

O—lt>a—ICRRTEIhFE A,

. YaSTT. Online Migration (# > 54X L—>a3 V) zBRLET(T7vTIL—

K 9 3 SUSE Linux Enterprise Server®/N\—2 3 ICL > T CDEV2— LIS AT
LFERBYIETZT7DOTRICHDET), AIREDHZIYAIL—>a>i—47y el
EHVaSTICE > TRAREINE T, PRTLTEAURERIYMIL—>a>yF—7y D
BEH3581F. VA B1IDZFRLE T,

VAW RATL—23 02—y b E1DFERL. INTHEITLE D,

L RATL—=2a3aYVY—LUl&>TT7 Yy FT7—hURS FUDEHEINBZIZEIE. VT

BITI 2 ZzEEDLET,

[Online Migration (> 214 >4 JL—>3>)] W—ILIZE&D. DVDF7IFO—7
I —N\DSREINTVIHWIARY FUDRHINZBEIE. ENSEZEMNICTS
CrHEBECBHOLET, VWIURT FUIZLUFIOSPOHD T, SUSEHRXEZTY—t
VA—FIERMTHASDEHWI RS LUIE, SRTEINICHBRINE T,

BIEZzERE L. INZ2I )y I L TIATL—2a et LET, EFHEZEERL
THERL &9,

RATL—=2a P ERBICET LS. Y AT LZBESHLET,
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55 Zypperic&d7vTIL—F

ZypperzfFRALTH—EXNYIDIATL—>a3 > %xRTI3ICIE. AX VY RSA>Y—
JL zypper migration %/\w#4 —< zypper-migration-plugin ™ S5EAL £,

Q xsE A VR b YA DB
SPORATL—2 3 DRITHRIC, YaSTIFHRENY ST —2JZIRTA VA M=ILLE
o FHICARRLRN VA R=ILDGE. CHUCE>TIRTLDA VA M=ILYA
ADKIBICBIMT 2 EhHD ET,
CDTITAINENOEEEZELT. BRBANYT—JOHIDA VA M=ILENELSICT
3IClE. /etc/zypp/zypp.conf ZFHE L TROEH=HREL £,

solver.onlyRequires = true
installRecommends=false # or commented

HUCED. NYTFRHFLWLWNY T DA VR E—=ILRE, IRTO/N YT —J1{EOE)
ENZESINE T, 1B L TDHZypperDEEZZEE T BICIE. /NF X —A --no-
recommends # AV Y R4 IZEMLE T,

H—EZANYIDIATL—2a %R BICIE. ROFIEEERTLET,

1. EHTATY Y TEITINTULWAGNOMEE v avicaOd14 > L TWVW3ESIE. 7%
AV —=LICYIDEZET, GNOMELE Y 3 YANS Ty ITT—hE2RTTE
CIEBEH LEFA, CNUE. UE—RIIIUHAHO70 Y LTVWRBEICIFZYLE
BA(7z72L. GNOMETVUNCtE v 3> %#ETLTVWBRIBEERIEI),

2. SUSE Linux Enterprise¥ > > Z X12EBHR L TOLWRWZEIFERL £,

tux > sudo SUSEConnect --regcode YOUR REGISTRATION CODE

3. LTSSONMAETH ZI5E . LTSSILRMEEV RS MUNTIT0 T TH B 2R L
9,

4. zypper migrationZZE{TLZET,

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)
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Available migrations:

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

NAJ7L—23>7OEXICEY 3FR

o AT LTHEAREERTYTIIL—>a>2—4y MO ERDH 35E1E. ZypperT
DZAMDBIDZEFBEIRTETX Y, CNUISPZEIDELIFEHRIF Y TIITBZDLEL
_CTY, BEARBM(SLES, SLED) DAV SA XA T L —> 3> %= FERATE30D
[F. Xy —N—= 3 DSPEDAHFTH D EITFEL TSIV,

o T 74 MTIE. Zypperid. zypper duplliBINEA S 3> --no-allow-
vendor-change ZfERHL £9, Ny T =S —RN—=FTo URISKUDSTY
ZAR=ILTNTWVBIFE. COF T avIic&D. SUSELSIREEINTULWBRFEL
INYT—=DICE > TEAETAINYT—CHEST BRI ONZDZHE XY,

o ZypperiC& D, DVDEIFO—AING—NDSRHEINTVEIHWLWIRS FUH
BREINZEEIE. TNSZTENCTEZI RS BEDLE T, SUSELRA
I—t V2 —FIERMTHASDHWI RS MU IZEEICHIBRINE S

5. SINTOEERNARZHRELF T, FIC. HIBRSN BNy 7T —JITFELTSIZE L,
Myl EADLTHEAITLES (Y TITL—RTENYT—PDIERBEIES X T LIS
FOTERBRBAREMEDHD £T)o

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):

ST)EXVO—I)LY BICIE. shift —Page + F7-|F shift —Page + F—HEFEHALFE
ER

6. XML —2arhERICTET LS. YRATLZBEHLIT,

56 FL—>Zypperlc&kd7vFIL—FR
YaSTY A J L—>a > EfidzZypperk1 I L—> 3 U EFERATERVEETH. TL—>

Zypper& WS DO DFFHRETIIIL—TEEXY, Y —EXNYIDIIIL—> 3
ZHRT BICIE. ROFIEEZRITLE T,
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1. B T3YY Y TEITEINTUVABGNOMEE Yy a>vicOd 1> LTWBESIE. TF
ARAVY—=IICTIDEZE£d, GNOMEE Y 3 VADST Y FT—rERTTS
CIEBEFHLEEFA. TN VE—RIIIUDEO71 > LTUVBRBEICIIZELE
BA(FEL. GNOMETUNCE > a3 > ZETLTVWBRBEZRIEY),

2. SUSE Linux Enterprise@tE WU R M) ZfER L TNy —JEBY —IILZzEHLF
ED

tux > sudo zypper patch --updatestack-only

3. YRTLDEFRAHDZE. BREHERIT IVERIHD FEA.

tux > sudo SUSEConnect --de-register

4, VWAV =LY —REURD I ZERL T, S—FN=FT1 VR ) ZFHEL
95

5 ILWAYVRAF=ILY—X%ZEMLEYS, CNFO—AHILY—XFIEVE—FY—
XTI (FL—RKRILA REPOSITORY &, 2.318 TEZa1—ILOKEFERESA T7H1D
L) Z#BBLTLETW),

sudo zypper addrepo REPOSITORY

SUSEAR AR —t YR —FIFURD FIEBY —IILZFRATEZCHTER
o AMD64/Intel 64 Tl&. SUSE Linux Enterprise 12SP1O XY RIFRKRDEH DT
ER

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

JART—FTIO9F ¥ T7vFIL—FRIEHER—FINTULEEA.
Zypperic &> THWA—RILEFLLWA—FIILDORENRIRIEINET, [Solution 1]
ZEIRLTHITLE TS

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

6. N1JL—>3arexmTLET,

tux > sudo zypper ref -f -s
tux > sudo zypper dup --no-allow-vendor-change --no-recommends
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RADATY RIE. IRTOY—EREURS M) ZEFHFLET, 28HOIT VR
EF TA4AMIE2=23 07y TIL—REETLET, CZTIIRED2DDA
7o a>HEETY, -no-allow-vendor-changeld. H—RK/N—F </ RPMICLK > TH
K RTFLDORPMAEEEINHWVWESICLE T, --no-recommends &7 3 i,
FHAA >V X b= LERISEIRERR L 7o\ T — O BUEBMEINBRVWE SICLEF T,

57 —EXNyZooO—IL/INvD

H—EINY I DEMEDERD SN WEEIE. SUSE Linux Enterprise> X 7 L%Z T —EX
Ny IDIATL—> a3 HABEENZBIOREICET CENTETET, TDdHICIF X
+TwFTay bHEWEBfs)L— bN—FT0 23> TH 3 EHEIHREHFTI (ZNIESLES
1204 YA M=ILRDOT 7 4L ETY), HMICDOWVWTIE. [EEH - Ry . $B7E Snapper
ZEALIESATLOERIEER Ty T3y NEER] ZB8RBL TS0,

1. $RTDSnapperR+w 73w brOUIMZERELET,

tux > sudo snapper list

HAOZHERL T H—EINYIDIATL—> 3 > ORBERICIER SN Ty
2avy bZBDIFET, FDescriptionilIMET AT — M XY FHRFENTED.
2FvFoawy MMIlFFUserdatall important EWS I —2I ATV TV E T, FI#D X
Ty Fay bhEFESE, FDatedANZREZF T,

2. YATLEBEFLEYT, J— bk XZa—H5Start boot loader from a read-only
snapshot (FEHAABZERRFv o ay A5 T — bO—4%ZEH) ZERL T, BID
FIETERCBHCESMNMMTVWIRFy T ay b ZzBRLE T, 2BBDT— X
Za—(RFv T3y brOT—rXZa-)h'O—REINFEJ, SLES 12 THREZ LTV
MU ZBEERL TEEEL £95

3. YRATLHOLUFIORETEH L. P XTLN—T12aVIdHmMAAFERTIYI Y S

NE9, rooteLTOVI>L. ELVWRTFTY T a3y hZBERLTVWBRDESH %
RBLET, e INTHERICHETSICCBLHRALEIT, L—rT7TILIRT

LIFFTAAAFERTIY I bENZT®. HEDHIRMBEAINZHZEDHBCIE
BLTLIEE L,
BENHBHE. FIFME X Ty T ay bET—LIBEIE. BEEL T,
T—brmeLTHDRFyFoay b2BERLET, CORRTIE. BARNGREEIIM
ZABNTWVWEEA, XFT v T ay bHELL, EBICHKET 355, ROOIVV Rz
RITLTEEZHEL £,
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tux > sudo snapper rollback

BVWTHESHZITVWEY, J—FEET. 774 EOT—rIVFIZBRLT, &
TTENE AT LTEBESLED,

4, VIR M) DOHREVBEYNC)EY FTATVBHESIHZEREL XTI, THIC. IART
DOHmMABYNBRENTVBEIHESHDEELE T, WIThHHEE->TLWB L, &
TURATLZEHLELSELTHTERBD D BESTeNYy T —JURI ) Z1E
RBLTYRATLNEHRINIEDTBZIEHHD ET,

ROFIEZBIRT BHIC. PATLDRA U E =Ry MITIVEATEBZ e zHEBLT
<fEa Ly,

a. RDAX Y FZRITLT Y—EREURIS M ZEHLE T,

tux > sudo zypper ref -fs

b. ROOAXVRZRITLT 7IT4TRIRSMIDI I ZEUFLE T,

tux > sudo zypper 1lr

COOAX Y ROHETZARXICHERLEF T, BHERE L TEMLEY—ERLCY
R FUDR—EBIZTNTVWTIEED £FHA. 7 XX, SLES12 SP1H 5SLES
12SP2ADR AT L—>a>rzA—ILN\y 03358, VR ~1) SLES12-SP2-
Pool & K T SLES12-SP2-Updates TldZe <. SPIDOURI MUAEFEFNTWVS %
ENHDET

BESEVARS FUDR—BICINTVBRIHEIFHIRL. BEICIGLC T BEmEk
IEH—EZANYIDN=2 3 VBT EIN—Ja VICBESHRREYd, HR—bE
NB3IXATL—2a3NAQURSFID) A MIDWTIE, 2318 £20a2—)L
DKFREFRE A 71 0)L) Z#ZBBRLTLIEEIL,

c. RBIC. ZOOATY Y REZZEITLT A YAM=IILTNTVWBRIRTORBEDEETFIK
RExXHERLET,

tux > sudo SUSEConnect --status

TATOMED Taggoncnzd ) ELR—FINBUELRHBDET, 2545
TLWHEWESIF. XROOY Y REZITLTERZEELE T,

tux > sudo SUSEConnect --rollback

MUET. PATLRBERBICH—EIANYIDIRAT L —2 3 VEWBERICT v 7F v i
REICED F L7
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5.8 openSUSE Leaph* 5 SUSE Linux Enterprise
ServernNdD~X AT L— k

openSUSE-T > X k—JLIRIZE%Z SUSE Linux Enterprise Server|lc A >S54 > TIYA(JL—+T
BCENTEERY, FlBIES.51E Zypperlc 27w 7oL —F1 eBTVWERTH. W<
DEMDFIENHBETT, AEZRATLTRERITIBHIC. ABELY TPy TZ2EBEH LTI
SATLTIDFIEZEXITIZA L zHEDHLET,

' DopenSUSE Leap/N\—2 3 > TYA I L—> a3 VDB R—rEINTVWEHZRERT BIC
i3 11E [HR— RSN TVASLEISAD T v T L—F/N2) 2BRLTIREEL,

E&: —EfDopenSUSENY T —2 %I AL — R TERHRWV
openSUSEJ R k1) &, SUSE Linux Enterprise ServerJ7 R ) KD HZBL D/
T=URMLTUVWEY, TNSDNYT—J%ZAYAM—ILLTH, 1Y L—>3
JRICTYIT— b Z2RETZI L@ TETEEA. Ch5DONyT—2iF. UWTFOFIE
ZRITITBRICHPRINE TS
*‘/27_-1.\%@1’!5311*5T:&DLCLIZ\E@T/\“TG)/\"‘y’T—*“/“b\ SUSE Linux Enterprise
Server )R b)) THERTIRETH S C L ZFER L T E L\, SUSE Package HubJ R
Ch)THEAARENESHBERTET XD, #‘f‘ﬂih_’)b\’ttat\ FEASA Ry . 818
B IEPa—)l. #iEME. U —RN—FTo®BT7RAVEROAV I M=)l . 18.318
FSUSE Package Huby Z&RL T T

openSUSE Leaph 57X 15 L— bT3ICIF. ROFIEZEITL X,

1. 7ce RIE cert—Aae -F1 ZHL T, TTYICUIDERX FT, root&LTAJI>LZF
ED

2. SUSEConnectZ 4> 2 ,—JLLE T o

root # zypper in SUSEConnect

3. AV XL—JLDVDDISOT7 7 A ILZRT7>O— KR LT EQT 74N ZIX TV MLE
Fo RIS SLERADQURS U F—ZAVR—FLE T,
root # mount /PATH/TO/ISO FILE /mnt

root # rpm --import /mnt/repodata/repomd.xml.key
root # umount /mnt

4, SCCTEERL T. SUSE Linux Enterprise ServerJ7;RY U #EE L £75,

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

11.

PRODUCT VERSION %ZSUSE Linux Enterprise Server® X —4"w k/N—2 3>, Tk
¥, 15.0 TEEHRFT,

ARCHITECTURE %Z x86 64 X° AArch64 728D, Y AT LDT7—F TV F v TEZTHZX X
ER

HEmDFBHRBICEATEII S — XA yvtE—JIFERLET,

. C_TCSLES®mEFETEML £95

root # zypper in --force-resolution -t product SLES
y C. Ny T7r—UDFRZHERLE T,
S RATLDITARTDopenSUSEVRY ) H#—EBRRLTHSHIBRLET,

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

CCTAYVRAM =R EREY2a—ILZEMLEY,
root # SUSEConnect --list-extensions

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

14>V b=JLENTz/\y 7 —T % SUSE Linux Enterprise Server J/RY ) IC 14
l/_ l\ Lijo

root # zypper dup --force-resolution

Ao>O—RRIC. 771IILDBEEDRIINDGEDNHD X9, BENHZIHESH
#HESEL. Tyesl] CANDLTHEAITLED,

. 77> 3 >:Package HubB DU RI M) ZEBML. B zypper dup ZERTLE T,

MILLIeNy 7= ZHIBRL E 9o

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

RRICVATLZBESHLET,

openSUSE Leap7* 5 SUSE Linux Enterprise ServerAN® < - SLES 15



6 V—XOA—RKRDONvIHKR—F

SUSEIINY O R— b ZLVWEE TERLTWEY, NvIR—bhtid. VI7hozx
7 DERFTOEERHEEZT ) 1) — X FEHDSUSE Linux Enterprise/\w r —JIZRA 4
L—F935ZETY, COETIE. SUSE Linux EnterpriseV 7 bz 7Ny —2
DEEEE LX) T ZHITRDICN—2a VB SZHRLTHHETICALR
WETREM A H B IBHICDOWVWTEHBAL £9, COETIE. SUSERLDELSICLTS
ATLY T bUT7Z2tEF 27 TRIOKREICZRS DDy SUSE Linux Enterprise®
mETT7 =23 Y I b0 7OEBRMEZ#ERIL TULWAMC DLW THEEAL
F9, TSI, BRRINTWVWBEFa) T LOBBEDS B THERADSUSE Linux
Enterprise> X7 LY 7 Iz 7 TENDRBICHIGEAD ZHEERT B HE B&
VCHERDOY I I I T DORFAT—RRAZHRITZHEEZEREDHTEET,

6.1 NwoR—+EITSER

Ty FAR)—LORREIX. BOPHEFEITZIV I I T72IESEZ 2 IBEICEL
TWEY, ZLDFE. NTDEBIECFIEEEDEANBAEDLESNETH. TOFIEREIXEE
METFAMZELERITTOVRVEDIC FILWNITZEAHTEREELNHD £,

EEmIOREEL LTI RODBDZERDITZIENEETT,
o NJIEIE(HBEZ P9 ZREMLREIRESED B B).
TE(BFOMEZT Y 2a8itED % 3).

ELDBE. Ny T =N ) —RSNIERYIO—BBICR > 7c 5. EERYIDRAEEIET v
TAM)—LTODIRNTODEEZES CLIFLEEA. BEIF. RANCI ) —REINT Y
TZAMV—=LN=2arhoBNTIS. 7Y TAM)—LOEBICEDWVWTNY FZIERL
TNTZBELET, 5 LA—EDMIBIZ/NN Y 7R— FEFENTUVET,

—MREYIC. EEFRYORRELSFHLUON—3 2DV I I 7Z2EAT D RD2DDI5
BDHTY,

e Ny =T TIRAN)—=LIN—= 3V DEERBDELRHEDICKEILLED, Ny
JR— EDRAREICHR > T L E o188,

o REMICRFEATEZIVI LI IT(RILTITREY I I TRE),
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SUSETIF. TR —FSA XAV I RNITTICRTIHZLDEBEFEDONS VA ES F<LH
B30I LWSBETNYIR—bZ2EALTVWEY, TS5 LEEZEFHEOSBERDEELRD
DIERDEED T,

e SUSEDI VA—TSA REG ETHERIZIEREBEIZBICY I T T7RA—H
EHEITZCDTEBRLZELIEM>RT7—X(AP)ZRET S &,

e SUSEOIT VR —TFSA AHED) ) —XATERTZ Ny T7r—Ih B LTHITY
=T XHREED—ELLTH. BE@RETHD. TRICTAMNEATHZ L
MRS BT Lo

* SUSEDT VAR —T S5 ABRICH T B EDMDORU A —ICLZ I XS ERIHE R HF
9% C r(OracleX 7= IXSAPRGEDIERAZE A Y,

o SUSEDRREN. VI —X2EITEL LS AEZILBIE 3D TIFHRLS . ROBF/N—
I VORERICERTETELSICTER .

C BEDIVA—TZA ATV ) —XOHABRDOEEEZFES. T R—EAREDIU—X
ICDWTIEEN DR A L) —RIERZRETETEILSICTEIE,

6.2 Ny PIR—bZTOHEWVWIER

—MEHAR) S —IIL—ILe LTI BHOIVEZ—TF 51 IBWGEIS. Ny T—20FHLL
TYTFZARY—=LN=2 3 VIFEATNBWVWI EIZBR>TWET, 2L 2 DIL—ILIdHEITHY
BHDTIRHD FEA. BREDZATDNYT—IHFICT 1 IILAKERY 7 T T 7A) T
mBREERORENSBIENTARTNR T TO—FELDH, X2V T ICEBTE3EREEDA
NEHRINE T, COLEIFRADNYT—2TR LT IVE—TFSAXE @B
DV —=RFBEHN=TaVIZ FILWN=U3 R BATNBZ e HD T,
FOMDEATDINYT—=2IZDOVWTH. Ny IR—bFTRBLFHLLUN=3 Y DEAD
ERENBIBEN DD T, Ny IKR— FOERDEENICARAIEERIZE Y. FHLLWAN—-23
YOBAIIKN T BIHE ICHEALBRMBIERIFET 3HERENCNUCKHE LTI,

6.3 N—2 a3 BESDOHERICTTB/NYIR—ED
=117

Ny IR—=EDREFTETNTWVBR OIS, SUSENY T —JICREDREDEBENZTEFNTVS
DH\ TIIIHFEDOHBEIEBMEN TV DD ZE. N—T a0 ESEMICLLEL THETY
BLIFTEFEA. Ny IR—FTIE SUSERNY T —SDON—2 3 >FESOT7Yv TR b
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1) — LERE. BICSUSENY r—S DR B> TWE 7Y I NI —=LN=3 0 %RLT
WBTEITTY, CCICiE. Mg d37 v FA M) =L 1) —=XIZIFEELLBEVWITNEHSUSE
N7 —=DITIENY I R—FENTVBREBIERCKENTENTWVBRIEEDH D £,

Ny I R—bDEARTIHBEICN—aVBESOOROSNTENREEZS| SR IrlEEN
HH3. 1DOHFEDEHRE LT, EFa) 70 XAF v V—ILDFERALEIFENET, ©
Fal)TsDRFERF vy Y —=IL(ETIE. TENSDY—=ILICKBHFEDT X F)DHIZIF.
BIIN=—Ca U BEROAICEDVWTHEET 20D HD £T, LIEA>T TNV —ILE
KUTRABETIE Ny IR—bHERLTVWBIEEIC MMalse positives) (V7 b7z 7HHESS
THRILER>TMIESNTLES CE)MERTNBMERLHD XS, EFa) 71 XF v
YV—I)LTLR—rEFHET ZHEIE. T RIDAN=3 VBSICEDCHDOROD. Fh
CHRBOMEFET A MIEDICHDHEDOHE, EICHEREL TSI,

6.4 BIEESNINTEKXU/NY TJR— iEaEDHEER
Ry o f— SN AT EECHEEICET SERIRESNTL 3 BFIEHE B £ T,
. Rylr—SOEBEOY:

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

NyT—2OEREREZHEICRF 2 XY MELTCHAITT,

o Nwir—JOEEOVICIE. bsc#1234 ( TBugzilla Suse.Coml )REDI Y FUHMEFE
NTWEd, k. SUSEDBugzillabZ vy F > F S XFLONYT . £EMDNT
SYFVIORTLANDY VO ERLTVWEY, BBRHERERU S —ICLD, I—YHCT
SLIEBROIRTICTIERATEZDITTIEHD £H A

o )Nw/ir—ITIE. SUSENY T —ICEBD—RB BB ES#HR%E S /usr/share/
doc/PACKAGENAME/README.SUSE 7 7 T ILDMEIAT N TWBIBEDLH D £ 7,

* RPMY =Ny 7 —2iCid. BEDNAFTURPMZERMD 7 7 ILE LTIBETZ L E
ICERINENYFHAEENE T, ChEDT770ILid. V—XO—ROEFICEEL
TULWNIXERIRY 2 C e N TE X J, SUSE Linux EnterpriseVY 7 b7 7DY —XDA
YAR=ILIZDOWTIE, MEEAA Ry HBeE MIOTYRIAOY—ILICLEY T+
JIT7DEE] ( 61258 VAN T—SDA VA M—ILEIEE 7> O—-R] &
B L T TV SUSE Linux Enterprise TD /N w7 —J ORBERICOWTIK, TEEH
ARy BE TATYVRIAVY—ILIZLKBZY T NI 7DEE] ( 6251 VY—X
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NT—2DA YA =LAV INAIL] 2B LT EL, SUSE Linux Enterprise
DY 7 LT TNV Tr— DBRICET BFEMICOVWTIE.  TMaximum RPM (http://
www.rpm.org/max-rpm/) 2] RFa XY bZBRLTIIZEL,

Txal) 74 LONTEEICDWTIE. SUSEDZF 2 1) 7 5 (http://
www.suse.com/support/security/#1) AZBRLTLET LV, N5

I&. CAN-2005-2495 R DIRELENIcBBITNT 2RI DL HBDFET, 5L
f=%gi1l&. Common Vulnerabilities and Exposures (CVE) (http://cve.mitre.org) 2 7’0
TSIV MIL-TEEINTVETD,
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A GNUFBEFEEZENE
Z DFERICIZ. GNU Free Documentation
License/N\—2 3 V128 EFNTUVLE T,

GNU Free Documentation License

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

0. PREAMBLE

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

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

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

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a
notice placed by the copyright holder saying it can be distributed under the terms
of this License. Such a notice grants a world-wide, royalty-free license, unlimited
in duration, to use that work under the conditions stated herein. The "Document",
below, refers to any such manual or work. Any member of the public is a licensee,
and is addressed as "you". You accept the license if you copy, modify or distribute
the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or authors
of the Document to the Document's overall subject (or to related matters) and
contains nothing that could fall directly within that overall subject. (Thus, if

the Document is in part a textbook of mathematics, a Secondary Section may

not explain any mathematics.) The relationship could be a matter of historical
connection with the subject or with related matters, or of legal, commercial,
philosophical, ethical or political position regarding them.

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

the Document is released under this License. If a section does not fit the above
definition of Secondary then it is not allowed to be designated as Invariant. The
Document may contain zero Invariant Sections. If the Document does not identify
any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released
under this License. A Front-Cover Text may be at most 5 words, and a Back-Cover
Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
that is suitable for revising the document straightforwardly with generic text
editors or (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
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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.

Asection "Entitled XYZ" means a named subunit of the Document whose

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

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

2. VERBATIM COPYING

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

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

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

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed
covers) of the Document, numbering more than 100, and the Document's license
notice requires Cover Texts, you must enclose the copies in covers that carry,
clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover,

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

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

If you publish or distribute Opaque copies of the Document numbering more than
100, you must either include a machine-readable Transparent copy along with
each Opaque copy, or state in or with each Opaque copy a computer-network
location from which the general network-using public has access to download
using public-standard network protocols a complete Transparent copy of the
Document, free of added material. If you use the latter option, you must take
reasonably prudent steps, when you begin distribution of Opaque copies in
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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. Useinthe Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should,
if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. Liston 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 onthe 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
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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.

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.
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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 http://www.gnu.org/copyleft/a.

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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