c®E SUSE

Introducao ao Valkey

O QUE E?
Valkey é um armazenamento de estrutura de dados na memoria
de cédigo aberto que se destaca como banco de dados, cache,
controlador de mensagens e mecanismo de streaming. O Valkey oferece
armazenamento de dados na memoria de alto desempenho, escalavel
e versatil, crucial para acelerar aplicativos e gerenciar com eficacia
diversas necessidades de dados com multithreading e confiabilidade

aprimorados.

POR QUE?

Saiba como instalar e configurar o Valkey.

DEDICACAO

Tempo de leitura de 40 minutos.

META

Configurar o Valkey no SUSE Linux Enterprise Server ou migrar do
Redis para o Valkey.
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1 Sobre o Valkey

O Valkey é uma bifurcacao do Redis versao 7.2.4. Trata-se de armazenamento de
estrutura de dados na memoria de cédigo aberto, licenciado sob a licenca BSD
(Berkeley Software Distribution), que funciona como uma plataforma versétil para
varios aplicativos. Ele se destaca como banco de dados, oferecendo armazenamento
de dados rapido e flexivel; como cache, melhorando significativamente o
desempenho dos aplicativos; como controlador de mensagens, permitindo uma
comunicacdo assincrona; e até mesmo como mecanismo de streaming para
processamento de dados em tempo real. O Valkey tem como base o Redis OSS,
incorporando multithreading para melhorar o desempenho e oferecendo uma
solucao robusta para aplicativos que exigem velocidade, escalabilidade e varios

recursos de processamento de dados.

O Valkey tem muitos beneficios, dentre eles:

® Acesso rapido e de baixa laténcia aos dados armazenados na memoria, ideal para cache,

anélise em tempo real e controle de mensagens.

® Suporte a estruturas de dados poderosas e versateis, como strings, hashes, listas, conjuntos,

conjuntos classificados, fluxos e indices geoespaciais.

¢ Persisténcia de instantdneo RDB (Redis Database Backup) e AOF (Append-Only File) para

recuperar dados apds as reinicializacoes.
® Opcao de dimensionamento horizontal por meio da particao de dados em varios nds.

® Compatibilidade com o Redis 7.2, facilitando a migracdo sem alterar as bibliotecas ou a

l6gica de aplicativos de clientes existentes.

¢ Recursos de publicacdo/assinatura incorporados para construcao de sistemas orientados

por eventos ou baseados em mensagens.
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Para obter mais informacgoes sobre o Valkey, consulte https://valkey.io/docs/ 7.

2 Gerenciando o Valkey

Saiba como instalar o Valkey, usar a ferramenta de linha de comando e migrar do

Redis para o Valkey.

2.1 Configurando um arquivo de servico do Valkey

O Valkey é um armazenamento de estrutura de dados na memoria e de cédigo
aberto que funciona como banco de dados, cache, controlador de mensagens e

mecanismo de streaming.
PROCEDIMENTO 1: CRIANDO UM ARQUIVO DE SERVIGO systemd DO VALKEY
1. Instale o Valkey:

> sudo zypper -n in valkey

2. Crie um arquivo de servico systemd do Valkey:

> sudo vi /etc/systemd/system/valkey.service

3. Adicione o seguinte ao arquivo:

[Unit]
Description=Valkey In-Memory Data Store
After=network.target

[Service]

User=valkey

Group=valkey

ExecStart=/usr/sbin/redis-server /etc/redis/valkey.conf
LimitNOFILE=10240

ExecStop=/usr/bin/valkey-cli shutdown

Restart=always

[Install]
WantedBy=multi-user.target
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. Copie o arquivo de amostra para o arquivo de configuracao especificado:

> sudo cp /etc/valkey/default.conf.example /etc/valkey/valkey.conf

. Atualize as permissoes de arquivo:

> sudo chown valkey:valkey /etc/valkey/valkey.conf

. Inicie e habilite o servico Valkey:

> sudo systemctl start valkey

> sudo systemctl enable valkey

. Verifique a configuracao do Valkey:

valkey-cli ping

O Valkey esti em execucdo no sistema quando vocé recebe a impressao do comando PONG.

2.2 Ainterface de linha de comando do Valkey

A interface de linha de comando é usada para gerenciar, depurar e testar o Valkey.

Por padrao, o comando valkey-cli conecta-se ao servidor no endereco 127.0.0.1

com a porta 6379.

Algumas das opcoes do comando valkey-cli incluem:

-h

Nome de host do servidor com o IP padrao de 127.0.0.1.

Porta de servidor com um valor padrao de 6379.

Tempo de espera de conexdo do servidor em segundos (decimais permitidos). O tempo de
espera padrdo é 0, o que significa que nao ha limite e depende do sistema operacional.

O soquete do servidor substitui o nome de host e a porta.
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Senha para usar na conexao com o servidor. Vocé também pode usar a variavel de ambiente
VALKEYCLI AUTH para passar essa senha com mais seguranca. Esse argumento prevalece

quando ambas as opcoes sdo usadas.

--user
Nome de usudrio usado para enviar o estilo de lista de controle de acesso (ACL, Access

Control List), que é AUTH username pass. Precisa da opcao -a.

--pass

Senha que é um é&lias da opc¢do -a para alinhamento com a nova op¢ao - -user.

- -askpass
Forca a entrada da senha por STDIN com mascaramento. Se esse argumento for usado, -a

e a variavel de ambiente VALKEYCLI AUTH serdo ignorados.

URI do servidor no formato valkey://user:password@host:port/dbnum. Usuério, senha
e dbnum sdo opcionais. Para autenticacao sem nome de usudrio, insira default. Para TLS,
use o esquema valkeys.

--help

Mostrar a ajuda e sair.

--version

Mostrar a versao e sair.

--cluster help

Listar todos os comandos de gerenciador de cluster disponiveis.

EXEMPLO 1: ALGUNS EXEMPLOS BASICOS DO COMANDO valkey-cli SAO:
® SET: Define um par de chave/valor.
> valkey-cli SET KEY NAME "Hello Valkey"
Por exemplo:

> valkey-cli SET TESTKEY "Hello Valkey"

® GET: Recupera o valor associado a uma chave.

> valkey-cli GET TESTKEY
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"Hello Valkey"

® DEL: Exclui uma chave.

> valkey-cli DEL TESTKEY
(integer) 1

1 se excluida e 0 se nao encontrada.
® INFO: Mostra informacoes e estatisticas sobre o servidor Valkey.

> valkey-cli INFO
Server
redis version:7.2.4
server_name:valkey
valkey version:8.0.2
redis git shal:00000000
redis git dirty:0
redis build id:e0ccld08b1f9571a
server_mode:standalone
os:Linux 6.12.0-160000.9-default x86 64
arch bits:64
monotonic clock:POSIX clock gettime
multiplexing api:epoll
gcc_version:13.3.1
process id:974
process_supervised:no
run_id:32864c141804bcb17cae98145beee86ca25lafd7
tcp port:6379
server_time usec:1750760734442451
uptime in seconds:2780
uptime in days:0
hz:10
configured hz:10
lru clock:5930270
executable:/usr/sbin/redis-server
config file:/etc/valkey/valkey.conf
io threads active:0
availability zone:

® MONITOR: Transmite todos os comandos processados pelo servidor Valkey em tempo

real.

> valkey-cli MONITOR
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® KEYS: Encontra todas as chaves que correspondem a um padrao.

> valkey-cli KEYS "*" # A1l keys
"TESTKEY"
"TESTKEY1"

2.3 Migrando do Redis para o Valkey

O Valkey foi desenvolvido como um substituto direto, mantendo a compatibilidade

com a Redis API, o protocolo, os dados de persisténcia, as portas e os arquivos de

configuracdo. A transi¢ao do Redis para o Valkey é facil para muitas configuracoes

bésicas. O procedimento a seguir assume que o Redis estd instalado, em execucao e

com dados carregados.

PROCEDIMENTO 2: COMO MIGRAR DO REDIS PARA O VALKEY

2. Instale o

> sudo

> redis-

1. Verifique a versao atual do servidor Redis:

cli info server

# Server

redis version:7.2.4

redis git shal:00000000
redis git dirty:0

redis build id:8c22b097984bd350
redis mode:standalone

[...]

pacote valkey-compat-redis com a opcao - -force-resolution:

# zypper in --force-resolution valkey-compat-redis
Refreshing service 'NVIDIA'.

Refreshing service 'openSUSE'.

Loading repository data...

Reading installed packages...

Resolving package dependencies...

The following 2 NEW packages are going to be installed:
valkey valkey-compat-redis

The following package is going to be REMOVED:
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redis
2 new packages to install, 1 to remove.
Package download size: 1.3 MiB

Package install size change:
| 5.2 MiB required by packages that will be installed
-245.2 KiB | - 5.4 MiB released by packages that will be removed

Backend: classic_rpmtrans
Continue? [y/n/p/...?7 shows all options] (y):

O pacote move os arquivos de configuracao existentes e os dados de persisténcia para o
Valkey sem necessidade de etapas adicionais. Essa migracao é possivel porque o Valkey é
totalmente compativel com a Redis API, o protocolo, os dados de persisténcia, as portas

e os arquivos de configuracao.
. Inicie e habilite o Valkey:

> sudo systemctl start valkey
> sudo systemctl enable valkey

. Verifique as informacgoes do servidor:

> redis-cli info server
# Server
redis version:7.2.4
server_name:valkey
valkey version:7.2.5
redis git shal:00000000
redis git dirty:0
redis build id:b0d9f188ef999bd3
redis mode:standalone
[...]

O Valkey responde tanto ao redis version:7.2.4 quanto ao valkey version:7.2.5.
Manter o redis version garante a maxima compatibilidade e ainda identifica o servidor
com valkey version. O Valkey tem um binario chamado valkey-cli, mas cria um link

simbdlico com redis-cli. Ambas as CLIs tém a mesma funcionalidade.

Introdugdo ao Valkey



3 Informacgdes legais

Copyright© 2006 — 2025 SUSE LLC e colaboradores. Todos os direitos reservados.

Permissdo concedida para copiar, distribuir e/ou modificar este documento sob os termos da
Licenca GNU de Documentacao Livre, Versdao 1.2 ou (por sua opc¢ao) versao 1.3; com a Secao
Invariante sendo estas informacoes de copyright e a licenca. Uma cépia da versdo 1.2 da
licenca esté incluida na secao intitulada “GNU Free Documentation License” (Licenca GNU de

Documentacgao Livre).

Para saber as marcas registradas da SUSE, visite https://www.suse.com/company/legal/ #. Todas
as marcas comerciais de terceiros pertencem a seus respectivos proprietarios. Os simbolos de
marca registrada (®, ™ etc.) indicam marcas registradas da SUSE e de suas afiliadas. Os asteriscos

(*) indicam marcas registradas de terceiros.

Todas as informacoes deste manual foram compiladas com a maior atencao possivel aos detalhes.
Entretanto, isso ndo garante uma precisdo absoluta. A SUSE LLC, suas afiliadas, os autores ou
tradutores nao serao responsaveis por possiveis erros nem pelas consequéncias resultantes de

tais erros.

A 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.
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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
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to text formatters or for automatic translation to a variety of formats suitable for input to text
formatters. A copy made in an otherwise Transparent file format whose markup, or absence of
markup, has been arranged to thwart or discourage subsequent modification by readers is not
Transparent. An image format is not Transparent if used for any substantial amount of text. A

copy that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup,
Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD,
and standard-conforming simple HTML, PostScript or PDF designed for human modification.
Examples of transparent image formats include PNG, XCF and JPG. Opaque formats include
proprietary formats that can be read and edited only by proprietary word processors, SGML or
XML for which the DTD and/or processing tools are not generally available, and the machine-
generated HTML, PostScript or PDF produced by some word processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are
needed to hold, legibly, the material this License requires to appear in the title page. For works
in formats which do not have any title page as such, "Title Page" means the text near the most

prominent appearance of the work's title, preceding the beginning of the body of the text.

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

modify the Document means that it remains a section "Entitled XYZ" according to this definition.

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

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or non-
commercially, provided that this License, the copyright notices, and the license notice saying
this License applies to the Document are reproduced in all copies, and that you add no other
conditions whatsoever to those of this License. You may not use technical measures to obstruct
or control the reading or further copying of the copies you make or distribute. However, you
may accept compensation in exchange for copies. If you distribute a large enough number of

copies you must also follow the conditions in section 3.
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You may also lend copies, under the same conditions stated above, and you may publicly display

copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the
Document, numbering more than 100, and the Document's license notice requires Cover Texts,
you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-
Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also
clearly and legibly identify you as the publisher of these copies. The front cover must present the
full title with all words of the title equally prominent and visible. You may add other material
on the covers in addition. Copying with changes limited to the covers, as long as they preserve
the title of the Document and satisfy these conditions, can be treated as verbatim copying in

other respects.

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

If you publish or distribute Opaque copies of the Document numbering more than 100, you must
either include a machine-readable Transparent copy along with each Opaque copy, or state in
or with each Opaque copy a computer-network location from which the general network-using
public has access to download using public-standard network protocols a complete Transparent
copy of the Document, free of added material. If you use the latter option, you must take
reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to ensure
that this Transparent copy will remain thus accessible at the stated location until at least one year
after the last time you distribute an Opaque copy (directly or through your agents or retailers)
of that edition to the public.

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.
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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:

13

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.

. 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.

. State on the Title page the name of the publisher of the Modified Version, as the publisher.
. Preserve all the copyright notices of the Document.

. Add an appropriate copyright notice for your modifications adjacent to the other copyright

notices.

. 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.

. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts

given in the Document's license notice.

. Include an unaltered copy of this License.

. 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.

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"
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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.
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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.
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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 https://

www.gnu.org/copyleft/a.
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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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