
Einführung in Valkey

WAS?

Valkey ist ein im Arbeitsspeicher bendlicher Open Source-
Datenstrukturspeicher, der sich als Datenbank, Cache, Message
Broker und Streaming-Engine eignet. Valkey bietet einen sehr
leistungsstarken, skalierbaren und vielseitigen im Arbeitsspeicher
bendlichen Datenspeicher, der für die Beschleunigung von
Anwendungen und die eziente Verwaltung unterschiedlicher
Datenanforderungen mit verbessertem Multithreading und
Zuverlässigkeit von entscheidender Bedeutung ist.

WARUM?

Erfahren Sie, wie Sie Valkey installieren und kongurieren.

AUFWAND

40 Minuten Lesedauer.

ZIEL

Einrichten von Valkey unter SUSE Linux Enterprise Server oder
Migrieren von Redis zu Valkey.
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1 Über Valkey

Valkey ist ein Teil von Redis, Version 7.2.4. Es handelt sich um einen im Arbeits-
speicher befindlichen Open Source-Datenstrukturspeicher, der unter der BSD-Lizenz
(Berkeley Software Distribution) lizenziert ist und als vielseitige Plattform für ver-
schiedene Anwendungen dient. Es eignet sich hervorragend als Datenbank und bie-
tet einen schnellen und flexiblen Datenspeicher, als Cache, wodurch die Anwen-
dungsleistung erheblich verbessert wird, als Message Broker, der eine asynchrone
Kommunikation ermöglicht, und sogar als Streaming-Engine für die Echtzeit-Daten-
verarbeitung. Valkey basiert auf der Grundlage von Redis OSS, integriert Multi-
threading für eine bessere Leistung und bietet eine robuste Lösung für Anwendun-
gen, die Geschwindigkeit, Skalierbarkeit und vielfältige Datenverarbeitungsfunktio-
nen erfordern.

Valkey hat viele Vorteile, einschließlich der folgenden:

Bietet schnellen Zugri mit geringer Latenz auf im Arbeitsspeicher gespeicherte Daten und
eignet sich ideal für Caching, Echtzeitanalysen und Message Brokering.

Unterstützt leistungsstarke und vielseitige Datenstrukturen wie Zeichenfolgen, Hashes, Lis-
ten, Sets, sortierte Sets, Streams und raumbezogene Indizes.

Bietet RDB-Snapshots (Redis Database Backup, Datenbanksicherung von Redis) und Bei-
behaltung nur angefügter Dateien (Append-Only File, AOF) für die Wiederherstellung von
Daten nach Neustarts.

Ermöglicht die horizontale Skalierung durch Partitionierung von Daten über mehrere Kno-
ten.

Behält die Kompatibilität mit Redis 7.2 bei, wodurch die Migration vereinfacht wird, ohne
vorhandene Client-Bibliotheken oder die Anwendungslogik zu ändern.

Bietet integrierte Veröffentlichungs-/Abonnementfunktionen zum Erstellen ereignisge-
steuerter oder Messaging-basierter Systeme.
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Weitere Informationen zu Valkey finden Sie unter https://valkey.io/docs/ .

2 Verwalten von Valkey

Erfahren Sie, wie Sie Valkey installieren, das Befehlszeilenwerkzeug verwenden und
von Redis zu Valkey migrieren.

2.1 Einrichten einer Valkey-Dienstdatei

Valkey ist ein im Arbeitsspeicher befindlicher Open Source-Datenstrukturspeicher,
der als Datenbank, Cache, Message Broker und Streaming-Engine verwendet werden
kann.

VORGEHEN 1: ERSTELLEN EINER systemd-DIENSTDATEI FÜR VALKEY

1. Installieren Sie Valkey:

> sudo  zypper -n in valkey

2. Erstellen Sie eine systemd-Dienstdatei für Valkey:

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

3. Fügen Sie der Datei Folgendes hinzu:

[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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4. Kopieren Sie die Beispieldatei in die angegebene Konfigurationsdatei:

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

5. Aktualisieren Sie die Dateiberechtigungen:

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

6. Starten und aktivieren Sie den Valkey-Dienst:

> sudo  systemctl start valkey

> sudo  systemctl enable valkey

7. Überprüfen Sie die Valkey-Einrichtung:

valkey-cli ping

Valkey wird auf Ihrem System ausgeführt, wenn Sie den Befehl zum Drucken von PONG
erhalten.

2.2 Die Valkey-Befehlszeilenschnittstelle

Die Valkey-Befehlszeilenschnittstelle wird zum Verwalten, Debuggen und Testen
von Valkey verwendet. Standardmäßig stellt der Befehl valkey-cli eine Verbin-
dung mit dem Server unter der Adresse 127.0.0.1 mit dem Port 6379 her.

Einige der valkey-cli-Befehlsoptionen lauten:

-h

Server-Hostname mit der Standard-IP-Adresse 127.0.0.1.

-p

Serverport mit dem Standardwert 6379.

-t

Zeitüberschreitung der Serververbindung in Sekunden (Dezimalstellen zulässig). Die Stan-
dardzeitüberschreitung lautet 0, was bedeutet, dass es keine Begrenzung gibt und vom
Betriebssystem abhängt.

-s

Der Server-Socket überschreibt den Hostnamen und den Port.
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-a

Beim Herstellen der Verbindung mit dem Server zu verwendendes Passwort. Sie können
auch die Umgebungsvariable VALKEYCLI_AUTH verwenden, um dieses Passwort sicherer zu
übergeben. Dieses Argument hat Vorrang, wenn beide Optionen verwendet werden.

--user

Der Benutzername, der zum Senden des Zugriffssteuerungslisten-Stils (Access Control List,
ACL) verwendet wird, der AUTH username pass lautet. Erfordert die Option -a.

--pass

Das Passwort, das ein Alias der Option -a zur Anpassung an die neue Option --user ist.

--askpass

Erzwingt die Eingabe des Passworts über STDIN mit Maskierung. Wenn dieses Argument
verwendet wird, dann werden die Umgebungsvariablen -a und die VALKEYCLI_AUTH igno-
riert.

-u

Server-URI im Format valkey://user:password@host:port/dbnum. Benutzer, Passwort
und dbnum sind optional. Verwenden Sie für die Authentifizierung ohne Benutzernamen
den Benutzernamen default. Verwenden Sie für TLS das Schema valkeys.

--help

Geben Sie die Hilfe aus und beenden Sie das Programm.

--version

Geben Sie die Version aus und beenden Sie das Programm.

--cluster help

Listet alle verfügbaren Cluster-Manager-Befehle auf.

BEISPIEL 1: ZU DEN GRUNDLEGENDEN valkey-cli-BEFEHLSBEISPIELEN GEHÖRT FOLGENDES:

SET: Legt ein Schlüssel-Wert-Paar fest.

> valkey-cli SET KEY_NAME "Hello Valkey"

Beispiel:

> valkey-cli SET TESTKEY "Hello Valkey"

GET: Ruft den Wert ab, der einem Schlüssel zugeordnet ist.
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> valkey-cli GET TESTKEY
  "Hello Valkey"

DEL: Löscht einen Schlüssel.

> valkey-cli DEL TESTKEY
  (integer) 1

1, wenn gelöscht, und 0, wenn nicht gefunden.

INFO: Zeigt Informationen und Statistiken zum Valkey-Server an.

> valkey-cli INFO
  Server
  redis_version:7.2.4
  server_name:valkey
  valkey_version:8.0.2
  redis_git_sha1:00000000
  redis_git_dirty:0
  redis_build_id:e0cc1d08b1f9571a
  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:32864c141804bcb17cae98145beee86ca251afd7
  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: Streamt alle Befehle, die vom Valkey-Server verarbeitet werden, in Echt-
zeit.
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> valkey-cli MONITOR
OK

KEYS: Sucht alle Schlüssel, die mit einem Muster übereinstimmen.

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

2.3 Migrieren von Redis zu Valkey

Valkey ist als nahtloser Ersatz konzipiert und bietet Kompatibilität mit der Redis-
API, dem Protokoll, den Beibehaltungsdaten, den Ports und den Konfigurationsda-
teien. Der Wechsel von Redis zu Valkey ist bei vielen grundlegenden Einrichtungen
ganz einfach. Beim folgenden Verfahren wird davon ausgegangen, dass Redis instal-
liert ist, ausgeführt wird und mit Daten geladen ist.

VORGEHEN 2: MIGRIEREN VON REDIS ZU VALKEY

1. Überprüfen Sie die aktuelle Version des Redis-Servers:

> redis-cli info server
        # Server
        redis_version:7.2.4
        redis_git_sha1:00000000
        redis_git_dirty:0
        redis_build_id:8c22b097984bd350
        redis_mode:standalone
        [...]

2. Installieren Sie das valkey-compat-redis-Paket mit der Option --force-resolution:

> sudo  # 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
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        The following package is going to be REMOVED:
          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/...? shows all options] (y):

Das Paket verwendet Ihre vorhandenen Konfigurationsdateien und Beibehaltungsdaten
und verschiebt sie ohne zusätzliche Schritte zu Valkey. Diese Migration ist möglich, da
Valkey vollständig mit der Redis-API, dem Protokoll, den Beibehaltungsdaten, den Ports
und den Konfigurationsdateien kompatibel ist.

3. Starten und aktivieren Sie Valkey:

> sudo  systemctl start valkey

> sudo  systemctl enable valkey

4. Überprüfen Sie die Serverinformationen:

> redis-cli info server
            # Server
            redis_version:7.2.4
            server_name:valkey
            valkey_version:7.2.5
            redis_git_sha1:00000000
            redis_git_dirty:0
            redis_build_id:b0d9f188ef999bd3
            redis_mode:standalone
            [...]

Valkey reagiert auf redis_version:7.2.4 und valkey_version:7.2.5. Durch das Bei-
behalten der redis_version wird maximale Kompatibilität bei gleichzeitiger Identifizie-
rung des Servers mit valkey_version sichergestellt. Valkey hat eine Binärdatei mit dem
Namen valkey-cli, ist aber symbolisch mit redis-cli verknüpft. Beide CLIs verfügen
über dieselbe Funktionalität.
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3 Rechtliche Hinweise

Copyright © 2006–2025 , SUSE LLC und Mitwirkende. Alle Rechte vorbehalten.

Es wird die Genehmigung erteilt, dieses Dokument unter den Bedingungen der GNU Free Docu-
mentation License, Version 1.2 oder (optional) Version 1.3 zu vervielfältigen, zu verbreiten und/
oder zu verändern; die unveränderlichen Abschnitte hierbei sind der Urheberrechtshinweis und
die Lizenzbedingungen. Eine Kopie dieser Lizenz (Version 1.2) finden Sie in Abschnitt „GNU
Free Documentation License“.

Die SUSE Marken finden Sie in https://www.suse.com/company/legal/ . Alle anderen Marken
von Drittanbietern sind Besitz ihrer jeweiligen Eigentümer. Markensymbole (®, ™ usw.) kenn-
zeichnen Marken von SUSE und ihren Tochtergesellschaften. Sternchen (*) kennzeichnen Mar-
ken von Drittanbietern.

Alle Informationen in diesem Buch wurden mit größter Sorgfalt zusammengestellt. Auch hier-
durch kann jedoch keine hundertprozentige Richtigkeit gewährleistet werden. Weder SUSE LLC
noch ihre Tochtergesellschaften noch die Autoren noch die Übersetzer können für mögliche
Fehler und deren Folgen haftbar gemacht werden.

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 docu-
ment "free" in the sense of freedom: to assure everyone the effective freedom to copy and redis-
tribute 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 politi-
cal 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 t 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 le 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, Tex-
info input format, LaTeX input format, SGML or XML using a publicly available DTD, and stan-
dard-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 Licen-
se applies to the Document. These Warranty Disclaimers are considered to be included by refe-
rence in this License, but only as regards disclaiming warranties: any other implication that
these Warranty Disclaimers may have is void and has no eect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or non-com-
mercially, 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 condi-
tions 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 t legibly, you should put the rst
ones listed (as many as t 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 rea-
sonably 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 sec-
tions 2 and 3 above, provided that you release the Modified Version under precisely this Licen-
se, 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 ve of the principal
authors of the Document (all of its principal authors, if it has fewer than ve), 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 permis-
sion 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.

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.
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J. Preserve the network location, if any, given in the Document for public access to a Trans-
parent 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.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secon-
dary Sections and contain no material copied from the Document, you may at your option desi-
gnate 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 ve 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 combi-
nation 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 "Ack-
nowledgements", 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 docu-
ments or works, in or on a volume of a storage or distribution medium, is called an "aggrega-
te" 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 Docu-
ment 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 Inva-
riant 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 Dis-
claimers, provided that you also include the original English version of this License and the ori-
ginal 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 termi-
nated 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 Documenta-
tion License from time to time. Such new versions will be similar in spirit to the present versi-
on, but may differ in detail to address new problems or concerns. See https://www.gnu.org/copy-

left/ .
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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...Text-
s.” 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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