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1T HSHEh

ETF SUSE® Linux Enterprise High Availability Extension B9 Geo B¥5En] Ml H'BE"#iLE, H
FEMREESNNEREERN—MEETR, ESHEHRERHEEREER (UTE
MR E(E") BIE, Geo B#EPHNBZHERIZIT RS, B boothd , EEEFEHRIS L
EITHIR R EITIFIER, FARERMAT, KREEREM A" EREMNHEENSKBRBEERIR
THIRZENSERAN., BRERTAEREHSEES LITREEFIRINIR, REERIRIE
BINEE-—RRSETLE— IR,

MRAAN I E B SLO Z BIANE TR, NeTaeRFE ARFEIR Z BRI L LR E A —
HEMR T, EIEAT, BRE2ERA—NEIMISEE (B=/BEEMRE PET ) RS
AR (PN R EIEITRIRIEERR ) A —HEN., MaAR—aUSKRNGITRE
BISEFIRTEN (RETEHE) . 81 Geo HEHAIUB— B MPET.
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REPFE—IPRREETFSNER, RERAZER—FRES.
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EXHT Geo B#HEMNHE. HAUMERESENEZHMT, BEM (Geo Clustering Guide) .

2 {ERHEMG
TH, BITERIRE—NESHNEENSFI— MPEAER Geo BE5:
o HANNRIZBEE ISR amsterdam # berlin,

o HINMREENEENINBEEH AT S, T alice 1 bob EF&#&E amsterdam, T
= charlie #1 doro BF &£ berlin,

o Uhs amsterdam 9 EEICA TR IP thhk: 192.168.201.100,
° U4 berlin o ECEILATEHLIP Husik: 192.168.202.100,
o FRAMRIZ(PELFRY IP kA 192.168.203.100,

YRITIRAERT, BRRESHEUTENK:

ZK

MM BEE
BEVHERNESHE Geo HEPHNEHE (MRFELRREMNEE, BRE (X
RINMREPREAN) XERWESEF. )

BEXRIBERM
BNEESE—NEEXNBN, ZBMRIRMEME, EXT /etc/corosync/
corosync.conf A,

(LES D]
BERRAET RN EHERRAERAASNE=GTTEN,

BREMPNFARRK, HBESNE 3 7 ZR,

3 BEX

BKIMABENFRBTEN (BETSNMET ) LEHELFLRRUTERMT B
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e Base System Module 15 SP1
e Server Applications Module 15 SP1

e SUSE Linux Enterprise High Availability Extension 15 SP1

LRITENE, HER RAAE HA GE0 Tm ., MERERRRNRSE, IMEALT, Hils
L2181 Geo Clustering for High Availability (ha_geo) HHE,

LR E K
s ZERTEABEILSRIENL IP £ Geo BHEHRWAIIRTIA(A],

o AR LB BN B S LAY —AS UDP 1 TCP ImOiAmibs . XEKRE, WIME
thEc BB NN Z [ERIFT B EL KIEH] [Psec ffiE,

o AIREFEMBEMBXRITAEZS ImOMZERR (F130, 77 DRBD BiIEEE HlTT Hin
M)

HthZ RN

° FIBILR EMFEESEET RNEZRIBEERIN IR NTP BRSZ8E. BXIFAER, B3I
http://www.suse.com/documentation/sles # E£R/J {SUSE Linux Enterprise Server 15 SP1
EEER) . BEBER NTP BPRE"—F,

MBHRREE, FIEUASTAEXENFERS.

* £ Geo BEFEAFURENIR ., XHATRREMNSERZMARNEFERBIMS (A
MmERHIM T RARER) . MRBERUESHBENBLY, BERA MRS REESE
MBmAERE . MRENERMET, WERFNLEREMEER,

o BNAR EMBEHE —MNEEXHEB, I3l amsterdam 1 berlin,
BEMEMNKY) /etc/corosync/corosync.conf XERE NS MNGDAIBEER,

totem {
loool

cluster_name: amsterdam

s

{ERATER crmsh i3S REBINEZF5:

root # crm cluster rename NEW NAME
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{21t pacemaker FRBAGEBIGEER, UERNER:
root # crm cluster restart

* AXFE—NHETRABSRRLEN, B, MTFHESHEMS, MHHEENE MR
(BRREPETT ) FTCARAARENME RGN, Fl, EJRziT—MEE=1 A
(ARG —MBETT ) BitREE R, HERm—MEERIERTE z Systems £iB17

— -

—MNEEEEUL A TE x86 LiB1T, fPELSTE POWER £iB1T,

4 Geo 5| SHIAHIA

° £ ha-cluster-geo-init "[fF—ME¥ELT N Geo H#ENE—NER, ZMEARIR
NELESH (1§U§1DE¥EE’J%$’” &7, UR—IMEHRSNERE) AETENLE /etc/
booth/booth.conf , ERRKREEEEEHESMBERER LAAETR, EXR]
ELElIE: 303 JﬁlfJ:E’J?SLmIETJEEEFﬁEQE’JEi%ﬁﬁ
BXAT, BENE 6T EE Geo BHEME—TIAR",

* {£MA ha-cluster-geo-join I HRIBERINEIIIBRI Geo BEER, ZMASNIR
BHEHSETIREREE, HRESEAZSR#BEELS LB RM /etc/booth/
booth.conf A, EXSRHFIE KL LR ERREMENEERIE.

BXAET, BENE 7 T "E Geo BERINS— 1 UAR",

e {£M ha-cluster-geo-init-arbitrator s[4 HaTit &N TN Geo BEEMHE T,
ZHMASNIMEHELEREFIREEREE, FKEEA /etc/booth/booth.conf,
BXMT, BELE 8 T AIRET",

FiE5| SEMAEAIERE] /var/log/ha-cluster-bootstrap.log #, WE5|STIEH
EEIAT, BEERTEXG., E5ISEBERIREMNEEHETETEREMAMER (BETiEK
KREERE. EURESF) . BXAT, BEMN (Geo Clustering Guide ) (Geo B#&E#s
B ) . https://www.suse.com/documentation & 3 TiZ3XHY,
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5 &I

%% Geo Clustering for SUSE Linux Enterprise High Availability Extension f§, BENe] ~"ZEEEFR
wIfEAS T AMEEE,
FiRE Geo 5, BFEZESEUTERREXFNE:

-

* High Availability (fE&<1TLEUA sles_ha $ExE)
* Geo Clustering for High Availability (#E&%1TLLA ha_geo EE )

XN HIRETE SUSE Customer Center ( BRAHEMARSS 28 ) FIEM T HR%E, HECHRIMBNRY
RIRLZRERME T B, W MENTTA, BXRWARRT BIER, BS0 http//
www.suse.com/documentation/sles 2 J:EI’\J {SUSE Linux Enterprise 15 SP1 E8&Em) . BS
B'ERIER, ¥ RMNE=7IMEMHE"—

2B GHLSITAIAMIEARRE, HEMA Zypper:

root # zypper install -t pattern ha_sles ha_geo

O ==: G555 LRERGE
S A Geo BHEMBHNRGEASBMNEFBEET R,

o BEEZMAMIFEFERFTE1TTEN L& 3K SUSE Linux Enterprise Server 15 SP1, LA
& ha_sles # ha_geo #&3{,

. WT\UZ\?‘%JJDAE?%E@Fﬁﬁi+%i7fnt¥aﬂﬁééaz¢b@ N {EFE AutoYaST 52f&
NETR, BXFEAES, BN (FIBiEM) , F 3 & "&3k High Availability
Extension”, 58 3.2 75 “f&F3 AutoYaST 1’&1??&55‘2%%%‘5%”0

6 %8 Geo BfERIE —/ MLm=

f£F ha-cluster-geo-init ARG BEHEL A Geo BFEME— NS,
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i$f2 1 : {#HH ha-cluster-geo-init IRBFE—Nifis (amsterdam)

1. AEANBEREEN—NEMIP, MEARNZIES, EL, FHIRIZER
192.168.201.100 #1 192.168.202.100 , BHAEZREN IP BENHBERE.
LT ARG H5 | SHIATT

2. ELEX—ARENBN, ZRERTREFESHSFIR LBTIRERRINR., ERA—
/l\ﬁ%‘\S{E"J%%%E)iHyﬂvﬁ‘iﬁﬁﬂzﬁfﬂfﬁﬂ’ﬂﬁiﬁ BIgn ticket-nfs, 3|IEHARFE
EREBM, BEIUHEEBRE 10 T "EES R RAMAE XERIAT (FREREAR
) .

3. BRUBHENT = (HI90, 8% amsterdam BT = alice ),
4. 1517 ha-cluster-geo-init ., #Ial, fEALATEIR

root # ha-cluster-geo-init \
--clusters@ "amsterdam=192.168.201.100 berlin=192.168.202.100" \
--tickets® ticket-nfs \
--arbitrator@® 192.168.203.100

QO HEHSMBM (EXT /etc/corosync/corosync.conf H) fIBEERE
NEEER UL R EARRENL IP sk, 7EARFIPR, FHATBEREEELL= ( amsterdam F
berlin), 8MNIEEBE—/EN IP ik,

@ —TESIERIIBN,
© TETEHSITEVREIVIRANIP i,

ZE| I SHAEIBRREAREX G, AERFERERSZXE, EXREIBRREMFENN
BARERR, AITIR 489072 1 HElZU TREEEEMBEERR:

1 : ha-cluster-geo-init IR E GiLE

# The booth configuration file is "/etc/booth/booth.conf". You need to
# prepare the same booth configuration file on each arbitrator and

# each node in the cluster sites where the booth daemon can be launched.
# "transport" means which transport layer booth daemon will use.

# Currently only "UDP" is supported.
transport="UDP"

8 1R E Geo BEEME—Nihs SLE HA 15 SP1



port="9929"

arbitrator="192.168.203.100"
site="192.168.201.100"
site="192.168.202.100"
authfile="/etc/booth/authkey"
ticket="ticket-nfs"
expire="600"

] 2 : ha-cluster-geo-init BIEBMEELR

primitive@ booth-ip IPaddr2 \
params rule #cluster-name eq amsterdam ip=192.168.201.100 \
params rule #cluster-name eq berlin ip=192.168.202.100 \
primitive® booth-site ocf:pacemaker:booth-site \
meta resource-stickiness=INFINITY \
params config=booth \
op monitor interval=10s
group® g-booth booth-ip booth-site \
meta target-role=Stopped ®

QO B ERBERBVENIP il BT ARREISTIFREFRAZE IP i, AAHFERE
NSO R EEVEK AR IP Hidk,

O RKE[ESIFIEFNRBERE. Ea5EREEES R ERSTIFEERBT ., Tit=01E
AR L] BEnxFiriEF ., BEFEREMTR—1TsL (RE1T), FIF resource-
stickiness i%& A INFINITY,

©® PN RIEFFRNEERRA, XMEE, SMRRETFREFEFES B IP ikt
mIH, Eﬁ?i@ﬁ?#ﬁfﬂ’\]wmo

0 ZHERRAMARZEN ., REBEARNEE (FRNTRIREFMBNAR) &, &
FERNZARE. BXFMAER, BSNTl Geo BHERREMFNTE,

7 r__l Geo E$E//J\\7_]Djj_/\ IJ_'_I,\\\

#1321t Geo E¥EE"J""—Aﬁ|‘jﬁ'F\E, BRI 2 BETARER ha-cluster-geo-join RNEC
NS, ZMAFEEET SSH R EREMHENR, HEITHAINBEERINE Geo BE
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i$f2 2 : {#M ha-cluster-geo-join iRINE M= (berlin)
1. ERENINBERESHEN TR (G, 85 berlin AW charlie ),
2. i&1T ha-cluster-geo-join %%, #l40:

root # ha-cluster-geo-join \
--cluster-node@ 192.168.201.100\
--clusters@® "amsterdam=192.168.201.100 berlin=192.168.202.100"

0 EEEMNMILEFRRREEE, BEACEER Geo BRI HARET R IP thlitsy
FNE, WeJCAEAMERHENSRER IP it (MATROFRAR) . &, £H
B Geo BHEECERHFTIHY IP UL EN R,

O BEINSMBM (EXTF /etc/corosync/corosync.conf #) FEBERE
MR ISR AR ENL IP stust, FERGIR, FBATBER N E#ELLS ( amsterdam #
berlin ), 8MNASRSZE—ELLIP ik,

ha-cluster-geo-join HIA&N @ EFIKEEEE, BSWH 1. I, EXSEIRIGE
BFTEAVBERER (BELH2) .

8 ARINPET

M ha-cluster-geo-init # ha-cluster-geo-join i&& Geo B#EMMEILS/E,
BfER ha-cluster-geo-init-arbitrator &EM&EH.

itf2 3 : f#H ha-cluster-geo-init-arbitrator igEHEH

1. ERZRFEMEGHTEN.

I

2. BT Fa<, Bla0:
root # ha-cluster-geo-init-arbitrator --cluster-node@ 192.168.201.100

0 EEEMNMILEFRRREEE, BFEACEER Geo BRI HRRET A IP thltsy
EVR, BE, ERNEHENKKEMN IP it (WNARRGIFHAR) .
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ha-cluster-geo-init-arbitrator A& @ EFIIREEIEE, WPl 1 iR, EXER
EhEE LERARNRERRS . B, S8#fihs EthEIITIREERSE, hEGE
53X LeBEEE U s ERYIR Z 8] LB,

9 HMEFTRIHR

RERLCHSISURTRIENBERIER LT RS RE, B Hawk2, @i Hawk2 Web 52
H, ZeJAEMFEES N (AEXEY) 35 Geo 85,

IRFEF

o E@id Hawk1 BRI R IEMAIFT BB S W IUE 1T SUSE Linux Enterprise High Availability
Extension 15 SP2,

s MREBZAREENHET S LAECHIED (NEHIEPMAVMEZMNESR ) Bik
Hawk2 FIBFERIEH, BMITUATERE: £8 1 #HENE TR EEDER Hawk2 —
Ko BHEIES (BREXRERPRMAIANEIES ) . BN, Hawk2 FILEERDIEE.

THE 4 0 {EF HAWK2 {X&RIR
1. /350 Web X EEHMAL —MFRIGS amsterdam BYEHL IP,

https://192.168.201.100:7630/

%, A alice B¢ bob By IP tltsFH B, MREEEASISHERERITSR,
W hawk RRSBEZXMNTRLENSERIET.

2. EF3) Hawk2 Web @A,

3. EEMEM=R, EENFIR,
Hawk2 2 BRYEAIBFSRERIFRMT RER, I, EX2EREN Geo HEEKE
MABEEE. NFEXLNETRAERNESR, BREE,
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4.

SUSE Hawk V) EEEsED D haclusterd ? »

@& (VER + IR

amsterdam e B -

Big a T %

allce I hob
I am am @ # amsterdam @
I admin-ip

I g-booth .

Copyright ® 2009-2017
SUSE, LLC

2 BE—NBEtEILS (amsterdam) By HAWK2 (X F=HR

ERMEB_ABHRBERBVNERR, FREHRIEHSE

a. WMARTAENERPIMAIZEFENEERN, EA80F R berlin,
b. MIAER—NEETR (ELRFIFA charlie 5% doro ) HITL2REMENE,

c. BEARN, Hawk2 R RIARIMNBEEERERS —MNMER |, ERRIIHZEEN
R RMFIRAELR

=
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SUSE Hawk V) mEERma D haclusterd ? »
@& {SEFER + FBEE
amsterdam beriin @ Bl -
=g 1 T %
I charlie @ I doro
amsterdam @ amsterdam €
I admin-ip

I g-booth [ ]

SUSE, LLC

3: BEWmINEEIISAT HAWK2 {XZRIR
5. EEEHEINSNESHTSEIREEINS, BUHREILSAEINFF 8 S BiaEER,
Hawk2 S7EFRRINISE 28 O SGEIN T AL S AR S RE, ELRER, EeJUEE
Geo BEMXEN AT,

£ 1= [HX
10 /&K

R Geo B#E55|SHIA, EoJbAREIZRE R FNLEENER Geo 85, T, 2561
AY Geo B3 T BRI IEE TEMRT R FEFIMRER Geo 85, MERNITES TR (BESLTMH
Geo B IREFMENTER) &

FERL GEO B¥ERiR BRI T IR

FRFRLR LRRRERS
SISHRETME, FHEAKREERSETESEHEILR ENRRERSEN, FHiXER
SRR RN,
BMBERUNSHNREERSEHBHREEFRE g-booth EIE (BEMFI 2 "ha-
cluster-geo-init IENEEZFE") . BABNERBHN—NMIREIRSEA, BE
BAOBER FEIENARREIRIRE, XHTILAEREESLAIEMHEER,

n
N
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e B EIRRERINFNIRFF £95R
ZEFRRFIEEE Geo BHESISIEFCIRNERE, BHRENR., BABIMIRIZE
loss-policy, ERTFEX SNBSS EIERBERNANFIRN L EMIER,
BXMET, BS M (Geo Clustering Guide) , 58 6 E “Configuring Cluster Resources and

Constraints”,

TR A RETERE
ERFE T UEIE Geo #EFHIERRER, BEAREFIRZERETHRILR, &9
UERKREREFinas<1T LR Hawk2 ZFEiE,
BXAT, BB M (Geo Clustering Guide) , 58 8 & “Managing Geo Clusters”,

SISHASER M HRER LIZERMNKRRERR, FAEMBIIR (BEMET ) LEIEME
ERRFREEEX S, RET R Geo HEIRE (MEIBIESNE) , FJREFEEERE
BEE, #EXERRBEAERNEERTENEE. 25, EFEBZRENELE Geo HENER
IR BEEEEN.

O iE: BREESRSEN

ERRBEEEFTNERELIMERENES (BEMHT ) , BfERA Csync2,
BXIFEMEE, B30 (Geo Clustering Guide) , 58 5 & “Synchronizing

Configuration Files Across All Sites and Arbitrators”,

o (IB (HEERBUEE ) T2 Geo HENREIISBIEY . IERERER
FrERER ENFNRRECETRNMEERFINEHEERER ., EMITIER
8, BIMCHENZTIR, NEEI (B SHEXEFRARKES AR ERBESIES L/
CIB, BXx4AT5, B2 (Geo Clustering Guide) , 5 6 Z “Configuring Cluster
Resources and Constraints”, 38 6.4 T “Transferring the Resource Configuration to
Other Cluster Sites”,
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11 ESER

e http://www.suse.com/documentation/sle-ha-geo # ER#TES B XL =RAINIE, H
HEETERN (Geo Clustering Guide ) (Geo Bf(EiErE) . ESMEMNEERES
WEBEZXHE,

e “SUSE Best Practices” (SUSE &fEXE) RIIPELRH T EEZE XMUET DRBD

¥5 Geo B¥EE1TAUR S BIRIIFMS BRI http://www.suse.com/documentation/
suse-best-practices/sbp-drbd/data/sbp-drbd.html &

12 AZEFHH
IRATFA © 2006- 2024 SUSE LLC FIFARE . REFTEAVAL,

HR1E GNU B HSXASFATIE (GNU Free Documentation License) iR7s 1.2 2§ ( {RIBISAIERR ) FR
1.3 EF'E’J%?’X, FEURFIRER, 77 &FN/SAE LA AERIIFRIANPR ; A KA A5 BRF01F B Efft
AR EERSY . WEERRA 1.2 MEIABERED A"GNU B HXHEIFETIE"RIER D

B SUSE B#R, B8 http://www.suse.com/company/legal/ 2, FFEEEE=AEIrEH
ZEFEAENME, BRHS (®, ™% ) KT SUSE REMBLABNER, 28 (*) KRE=
FIEAR o

KIEMNKEEFMEFAEE ., EXHARRAIERERLIR, SUSELLC REMBEAE. FE
FFE N F el gEHINAV ER SR A LEE R I E R SR RIBRIE,

A GNU Licenses

This appendix contains the GNU Free Documentation License version 1.2.

GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA. Everyone is permitted to copy and distribute verbatim

copies of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document "free" in the sense of freedom: to assure everyone the effective freedom
to copy and redistribute it, with or without modifying it, either commercially or noncommercially. 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.
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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 in order 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 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 noncommercially, 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.
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If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include a machine-readable Transparent copy along with each
Opaque copy, or state in or with each Opaque copy a computer-network location from which the general network-using public has access to download using public-standard
network protocols a complete Transparent copy of the Document, free of added material. If you use the latter option, you must take reasonably prudent steps, when you
begin distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible at the stated location until at least one year after the last
time you distribute an Opaque copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large number of copies, to give them a chance to provide you
with an updated version of the Document.

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

1. 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. For any 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.

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

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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