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ETF SUSE® Linux Enterprise High Availability Extension B Geo BfSErI{l N “BE~ BE,
HPpS M BERUERM N ERBEEFN—MEET R, BEHEHRERHEZIEERES (UT
B “EiE” ) B, Geo BEFMNEZAERZIT— MRS, Bl boothd ., EEEIIHRIL
R EBTREEITIFRER, HRXIGEESHT, KREERENRN B NEENZRABR
HERRERUERZENEER AN, EEEFEREREKIER FBETEERRINR, KE
B RIS N EE—RASTEFL— IR

IR ZE (B =5 Z B A T, mﬂjﬁﬁ%lﬁﬁﬁﬁﬁﬁzfﬂﬂ’ﬂﬂ RR GRS H A —
BRI Pl FELERT, BREBEA—MIIIMILE (B= BRI E ks ) RS
AR (FIU7ELE REE T RRNSIERER) AE—HEN. hHAE—6URHEREITRE
BLFINITEN (FETEE) . 81 Geo BHEHAIUB—IMHZMIEF,

boothd

W

boothd boothd
e A I B
amsterdam berlin
N1: alice N2: bob N3: charlie N4: doro

1: WILDBEE — 2X2 M= + T (FIi%)

WA LUEIT MRS RO IE R Geo B, EWIBERT, Geo HEEERFTEFHEERE, W
KA EEETFENER, REIZET—FES.
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BXAT Geo BHEMEIR. AHNEZIETENFZHT, BB (Geo BEEER) -

2 {EHEEG
THE, HITESIRE—NEEH N EEESM—MPERSHEZ Geo BEE !
o BAMRIEBFEILS RN amsterdam # berlin,

o BIMRIEENMNEESFNEER I T E, T alice 1 bob EFEEE amsterdam, T
= charlie # doro BF&#& berlin.

* Ui amsterdam FOECEILATNES IP #hiik: 192.168.201.100,
o U berlin R ECEILUTEA IP Hilik: 192.168.202.100,
o FABIZIPESHY 1P 4k 192.168.203.100,

PARERT, IFREREHREUATEK:

BER

AT IAEE
BEMRERITESHE Geo HETWIARE MRFEXRERIMEE, FRE (R
EMBEREN]) XEFRHESEF )

BERNHIBERTR
BIEEME—TEEXNBN, ZBFAIRMREMNE, EXTF /etc/corosync/

corosync.conf A,

{75
BERERBTEAREHEERBEREFNE=a1TEN.

BXBEWAFAER, ZBEERNE3 T "2

3 X

BMNBEERFEHEN BT RMMhE7) LEHEDERELTRRNY &
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* Base System Module 15 SP2
e Server Applications Module 15 SP2

e SUSE Linux Enterprise High Availability Extension 15 SP2

RETENE, BEE HA GEO Node RAME. MUILKRERIRY, ZMERT, BHAR
REIRN Geo Clustering for High Availability (ha geo) HHIE,

PIEER
 ZERTEIBEILRAIE IP 7E Geo BFEHR AR,

o WAl LUBE BN RIEILF] ERY— UDP # TCP imiplaib R, XEKE, HAMEN
HECE BTN TT Z [BIRIFE B AEH IPsec BEIE.

AReREMBEMEXITAESIHORNIRERSK (fI30, 7 DRBD SiEiEEE HIFTHin
M) o

HthZRANZEIY

e FiEit= ERIFRE BT R NED BIBEEEINEBRY NTP iR 88, BXIFHER, BEER
{SUSE Linux Enterprise Server 15 SP2 EiE#5f) (https://documentation.suse.com/
sles/15-SP2/html/SLES-all/cha-ntp.html) 2
MRTRKREL, >|%xﬁuﬁifﬁaufd¢$uz¥$$§

° £ Geo HEREATUHENM R, XFAIHREMBEZMARMNEFEARIBOER (M
MERHITRORIER) o WRBRIERBVERENBL, BEA MR ROERESE
BB EIERRS. MRENERMMRT, WREEFHREZEXFRRZ.

o FNILR EMBENE—NEENXRFR, B3 amsterdam # berlin,
BEENAY /etc/corosync/corosync.conf XEFENXSMNESBEEZ R,

totem {

[...]

cluster name: amsterdam

}

fEFTER crmsh 83 KE AR FR:
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root # crm cluster rename NEW NAME

{21k pacemaker FRBAGHBEERBR), UFEEHREN:
root # crm cluster restart

o AEIFE—NHEPRBESRREN, B2, WFHINEEMS, MNEENES IR
(BRI R PE ) AIURARRNAEREM, G, EaUEsiT— M MEE=1T KA
(AN BRI S —NMPRS) BOMgEEs, HPM—MEEILS7E IBM Z Li5fT, 5—

MEHERIE R TE x86 LIB1T, fh#E51E POWER LiE1T.

4 Geo 5| FHIZS#EIA

* {#F ha-cluster-geo-init A —PMEELTH Geo BEENFE — N ihR. ZMASIK
ENFELESH (GIMBFENBR. RS, UR—IHEINEE) HEFENCIZ /etc/
booth/booth.conf, ESREEELEEF FSFEEMLS FHNABETR. EXESA
HEiBt Rt S PR E R BT R R R R,

BXAT, BERE6T “EE Geo HENE TR

* {5F ha-cluster-geo-join Al HFIEERMEII AR Geo B¥&EH, ZHEA= M
EHEIINSFKREEERE, FRES NI HF#Eiha EFET R/ /etc/booth/
booth.conf B, EXSAYAEIEMN = VR ZEIRCEFF BRI E X R,

BXAT, BEBNETT “[A Geo BERMB TR o

e {FM ha-cluster-geo-init-arbitrator AU FITENIT N Geo B EMNHET,
ZHASMNINBHRILSAEFRERRE, HREEEN /etc/booth/booth.conf,
BXAT, BEBWNE ST AINHEST o

FrE5| A aic R3] /var/log/ha-cluster-bootstrap.log ., MES|SFTIEME
AT, BEEEEXH. E5ISHEFIRENTMIEMEBAIEHEMMER (B EKIEE
BB, BHERE) . BXIFAREE, FEN (Geo BEIER) -
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B
5 Zix
Z % Geo Clustering for SUSE Linux Enterprise High Availability Extension 5, BIAIRZEEE
[REIEAS T AR,
BIgE Geo #5, BRECQATUTRERAPRIE:
* High Availability (#E&<17LELL sles ha I8E)

e Geo Clustering for High Availability (#£#&<%7 LA ha geo 85E)

RHEE7E SUSE Customer Center (aAtiEMtARss23) M T RS, FEEHRME
AR REIRAENT BN, X MEXNA A, BXNARET BHNER, 550

{Deployment Guide for SUSE Linux Enterprise Server 15 SP2) (SUSE Linux Enterprise
Server 15 SP2 #8%&#5R®3) (https://documentation.suse.com/sles/15-SP2/html/SLES-all/
cha-add-ons.html) 2,

BEILITMER MENREE, 15ER Zypper:

root # zypper install -t pattern ha sles ha geo

O == =EFEs5HLRERNE
= A A Geo BEMENRHE A2 EMEFIEIBFET =

o BEEMANMIFBEEERIFTE 1T BN _EZRZEE SUSE Linux Enterprise Server 15 SP2,
LK ha sles # ha geo &=,

o BAMEENMANBEENFIEITEN EFhREXLES, MR AutoYaST =i
METH. BXFAER, 58N (BEBER) ,$£3E “LE High Availability
Extension” , % 3.2 T “fEMA AutoYaST #{TH EREMIE" .

6 IRE Geo BAEME— T IR

£/ ha-cluster-geo-init MR ERHEL N Geo BFEMNE— ML,
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i3#21: M ha-cluster-geo-init @B F— = (amsterdam)

1. RENHEELSEX—NEM P, LUEiFRZIES, 7L, RIMRISER
192.168.201.100 #1 192.168.202.100, EHAEEEEM IP LB NEHEZE,
TSRS | SRR,

2. ELEX—AEENZN, ZRERTRFERSLR EETRERRINR. ER—
/\ﬁE-XE’J%ﬂ%lﬁﬂgﬂﬂiﬁﬁ?lﬁ?&%ﬁ’b\/ R, BI90 ticket-nfs. 5|ISHARIFER

ERMR, ERLEEBRE 107 B8P E PMAEXERIAT (FRNEEKH
) o

3. BRUBEENT S (flad, &% amsterdam BT alice) o
4. =17 ha-cluster-geo-init., %0, ERALITIED:

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 HEULEMBIR (EXTF /etc/corosync/corosync.conf &) MIEBERE
MR UGS SRRV IP sk, 7EAHIHR, FATER P EEELS (amsterdam A0
berlin) , 8NLREE—TEMN IP itbil,

Q@ —ITHEINTEIENEM.

© TRETEHEMITENMENZI P oL,

ZE | SHAZEIBRREEEX G, AERKHRERTZEZXMF. EXZEIBKREFIERN
BEARBEERR. ITHE 40012 1 BRI TRERREMHERIR:

ffl1: ha-cluster-geo-init SIEMIZE|EiE

# 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"
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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"

12 : ha-cluster-geo-init SIERIBESR

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 @

7

BB SRR (P i, HIOUAKREEITIFERIRAIZEM P ilt, ARAEHFEES)
BreEub m EEREKARY P ik,

S EETIFIEFNREERR. Ea5HEREELS R ZEESTIPIEFE. FibhmmE

AT R YA ENATIFER. EfFRBEUTRE—I M TaLt (WRE1T) , Fi& resource-
stickiness 1I& 9 INFINITY .

M RIAR RS R RA, B XMEE, BN REETIFERFTEEZE0 P itk
B, MIIFETTPERNT R

ZEERFARINF =B, REBEZFENERE (HANTHIREMENZR) &, &

FEBMZAFE, BEXFMAEE, BEITH Geo B IR EMHEIIPE,

[ Geo BFEANIMHB — P IAR

a1 Geo BHEME—NLSRE, 151112 2 BFREEA ha-cluster-geo-join FHRMEZ
NI, ZMAFEET SSH IR ERENEEIL S, HAXIEHFIMNEBERINT Geo 35,
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13122 : M ha-cluster-geo-join iFMNE=ik= (berlin)
1. EREFINBEEESNENT R (B1a0, 855 berlin TR charlie)
2. i&1T ha-cluster-geo-join &<, u0l:

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

0 ETEMNTREHIRZEESE. EFEHACEEBERN Geo BEMRPET S/ IP it
FNB. BAIUERIEBELSMED P it (ARFIPEIR) « E, FA
B9 Geo B EREA Y IP At ENZ.

© HEUEEMEB (EXTF /etc/corosync/corosync.conf 1) MEEERE
NEFEEIL R EAAVEIN IP fulik, 7EABIF, ENEFR I BEEER (amsterdam

berlin) , 8NLSEE—1EIN IP i,

ha-cluster-geo-join HiA&A=M @ EFIREREE, BEELI 1, LI, EXRRCIEKRE
BIFfERVBEEERTR (BB 2) o

8 ANNN{RELT

£/ ha-cluster-geo-init #1 ha-cluster-geo-join i&E Geo B¥EMNFIBEM AT, B
£/ ha-cluster-geo-init-arbitrator i&EHEA5,

i3#2 3 : {#H ha-cluster-geo-init-arbitrator &S

1. EREZAFHRHFHEN.

root # ha-cluster-geo-init-arbitrator --cluster-node@ 192.168.201.100

0 EEEMNTLEFRREERE. HEAERER Geo BFIERPRETI RBY IP ks
ENB. HE, ERIMAEFEUERRIEMN P it (WARFIFFR) o
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ha-cluster-geo-init-arbitrator fi&x&M @ EFIKEEERE, WP 1 Fim. BXER
FEMES EERHBEMRERERS. FAltt, HEEhm FHESTREERSE, &5 ED
DS XL ik iy AV ZE 8] SEAE .

0 mMERIER

EERLEASI ST RIBMEBRUERRRRSRE, 5EM Hawk2, @d Hawk2 Web
H, BAUEAMEERSZT (FEXE) B5EMN Geo 85,

FoRFF

° EEd Hawk2 BUYF IR IS IRV B BE 4 UE1T SUSE Linux Enterprise High
Availability Extension 15 SP2,

o MREBZAREEMTHET R LABCHIER (HEFIEBMATMEZMIES) &R
Hawk2 EHREZIES, FRITUTEE. B8 1 BEENES I TR EEDER Hawk2 —
Ko FABMES (BTEXNSGRBFARMBSMAGIES) o BN, Hawk2 KL EERETBE,

224 : £ HAWK2 {NFRIR

1. 35h Web F5E2SHMNFE — 1 BFEL = amsterdam BYEIN IP,

https://192.168.201.100:7630/

5&, fEMA alice B bob B IP IS FN R, MREEERASISHARER TR,
M hawk BRSEXFNT R ENHERIEIT.

2. BREI Hawk2 Web FHo

3. BEMSAER, EENUFER.
Hawk2 2 B R EERERBE RN T RER, i, EXRETREN Geo BHEEE
MFTESIE. MFEXILAEPFBERIES, BREEN,
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SUSE Hawk Y =Emsas D hacluster & ? »

@ (VEF + FhHE

amsterdam e il -

Big a T %

alice I hob

I admin-ip

I g-booth ®

SUSE, LLC

2. B8 — 1 EEIL S (amsterdam) B9 HAWK2 (&R
4, BRME B R RBMERR, BRERMNEFS.
a. WANBTFEMNERRPIRRIZEFERE 2. EAFIFA berlin,
b. IAEP—IEETR (EARFIFH charlie 5 doro) MELRENENZ.

c. BEAM. Hawk2 SAFAMBBEERMERETRS —MEBR, HPR5|HiZBElh
R R AR IRRELR,
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SUSE Hawk V) mERma D haclusterd

R E + R

Bl -

amsterdam berlin &

=g 0 T %

charlie I doro
I-':r-':':-'rtl & amsterdam €
I admin-ip

I g-booth [ ]

SUSE, LLC

3! SEMIHERN HAWK2 (XRIR

5. EEREHEISNEZAT R EREI SN S, YRR S AR R H B E B EE AR
Hawk2 STEFHYH S 23 O SEIm £ It S pRSTE,, FLOEA, EaE
12 Geo BHEMXE THNB.

10 P&

fEF Geo B3I TMIZAS, TR LUREMIRE AT NIXAEHEZ Geo 815, T, BIFQIE
Y Geo B¥ T EIER TIERN A B FEIFIRM Geo 855, WFHITEZIE (BN
Geo BHEIREFMENSTRE)

5ERX GEO BRI BEFIRIP TR

ERRiL R EERhieRiERSS
1SRRG, MHEARERRSEFESEHELR LRERRSEN, EAXLER

SBINF =BT

SRR ERRSEHAEEEZIRA g-booth BE (FELHI2 “ha-
cluster-geo-init 8IENEHEZFT ) . BEASNLSRBEHI—MEREIRS LG, 15
TS BRI R FEmEN AR REIRIRA, XETLFEREEILFI EAEET,
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Ao B REKHMIBAITFLIR
BERRRFEETE Geo BESISIEPRIENTE, BRENR, BABTIRKE
loss-policy , ERTEXEMEE R BUHRIEBN ZIRN & ER1ET.
BXRAT, BN (Geo B¥EtEM) ,F 6 F "EERERFNMAIR .

EFRI RS SR TR
TR FEFILEE Geo HEPHNRHERER, BEARTEFIIRZEREETHbR. &7
UERKRRREIZE ARSI LIRS Hawk2 BT EHE,
BXAT, BSW (Geo B&isrm) ,E8F “BE Geo #E o

SISHARER T EHELR LEIREENKRREER, HEMALR (BiEfhE7) LeIEE
FERIRREEEX . MREYT B Geo B#RIKE (UEIBEEFIFER) , AURFERRARKE
EERE, HERSKRERBEXNBEAFNEE, 25, BFERELEDE Geo BHENHR
Ih R BEEEER,

Q & BEREMSRALS TN

o BERKRERREFNELADIFAERHELR (BIEMET) , BEMA Csync2, B
KXEMAER, BEN (Geo BEIER) , B 58 “BRRUMRNAHHSRTEEX
(S

° CIB (BAEERIIEE) T2 Geo HENMEUR BERAY . XEWREFTERFR
BREER ERENRREETHFIEERFEREIERIER. BRITIGHEE,
BIMCHENETR, MZETCIB SHXERRHRESNEIHRE LR ER CIB,
BXRAT, HEMN (Geo B¥&EtEME) , 6 8 “MERERARNIR ,$64 1

FRREERRIEMBRLER" .
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11 EZER

e https://documentation.suse.com/sle-ha/15-SP2 2 LRt T EZH X~ M
X, BXEMEEEMERES, BFSWIFERMN (Geo E#515F) (https://
documentation.suse.com/sle-ha/15-SP2/html/SLE-HA-all/book-sleha-geo.html) <

o 7ELAF SUSE RAESLE X (https://documentation.suse.com/sbp/all/html/SBP-
DRBD/index.html) # Ak E|%E %xiBid DRBD 5 Geo B EHITHIEEHINE R,

N ==
12 /iﬁim Hﬁ
KRANERE © 2006- 2024 SUSE LLC flmEiE . FEErERF.

TR4E GNU B B34 813 (GNU Free Documentation License) Ars 1.2 8 (1RIBZAVIERR)
hids 1.3 FEIER, FELRFEEH. 9&MN/RERE AL IFRINIR; AShRANEBEFNFalE
M AT EED . WFAHEARAE 1.2 NEIAEEETN “GNU BEXEIFRE BIEE9.

B SUSE &t5, B8 http://www.suse.com/company/legal/ 7, FREEME=AEirEE
ZBFIEENT, BFFS (6. ™%F) K SUSE REXBEATNGETR. 25 () KRE=A
5 HTo

BIERAKAZFAEAT, EXFERRTIERERTIR. SUSE LLC REXBEQF. EEMIF
B F eI REHIM AR IR A LSRR R FIE R T,

A GNU FHE]IE
HEHIF 1 GNU & BISCR Y AIERR 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.

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.
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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.

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

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above, provided that you release the Modified Version under
precisely this License, with the Modified Version filling the role of the Document, thus licensing distribution and modification of the Modified Version to whoever
possesses a copy of it. In addition, you must do these things in the Modified Version:

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

B. 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 on the Title page the name of the publisher of the Modified Version, as the publisher.
D. Preserve all the copyright notices of the Document.
E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

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

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

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

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

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

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

M. Delete any section Entitled "Endorsements". Such a section may not be included in the Modified Version.
N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any Invariant Section.

0. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and contain no material copied from the Document, you
may at your option designate some or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the Modified Version's license notice.
These titles must be distinct from any other section titles.

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”.
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http://www.gnu.org/copyleft/

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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