EWE SUSE

Manuelles Installieren von SUSE
Linux Enterprise Server fur SAP-
Anwendungen mit Agama

WAS?
In diesem Artikel wird beschrieben, wie Sie SUSE Linux Enterprise
Server fiir SAP-Anwendungen mithilfe von Agama installieren. Die hier
aufgefiihrten Informationen gelten fiir die Installation der Produkte

sowohl auf Bare-Metal- als auch auf virtuellen Maschinen.

WARUM?
Lesen Sie diesen Artikel, um mehr iiber die Installation von SUSE Linux

Enterprise Server fiir SAP-Anwendungen mit Agama zu erfahren.

AUFWAND

Sie benotigen etwa 15 Minuten, um diesen Artikel zu lesen.

ZIEL
Erfahren Sie, wie Sie SUSE Linux Enterprise Server fiir SAP-

Anwendungen mithilfe von Agama manuell installieren.
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ANFORDERUNGEN

Ein Bare-Metal-Server oder eine virtuelle Maschine. Fiir

® Serverinstallationen ohne Desktop-Umgebung empfiehlt SUSE
mindestens 1 CPU, 2 GB Arbeitsspeicher und 32 GB Speicher
(einschlief3lich Speicherplatz fiir Btrfs-Snapshots in der Root-

Partition, Swap-Space und Speicher fiir Softwarepakete).

Ein aktiver Registrierungscode fiir das Produkt, das Sie
® installieren mochten. Sie kénnen im SUSE Customer Center
einen Registrierungscode fiir das Produkt generieren und das

Abonnement fiir Thr Unternehmen aktivieren.

@ Anmerkung: Optionale Registrierung

Bei bestimmten Bildern, die mit dem Schliissel des
Entwicklers signiert sind, konnen Sie die Registrierung vor
oder wihrend der Installation iiberspringen. Aullerdem
konnen bestimmte Images alle installierbaren Pakete fiir
Ihr Betriebssystem enthalten, die Sie als Offline-Paket-
Repository verwenden konnen. In solchen Fillen benotigen
Sie vor der Installation moglicherweise keinen aktiven
Registrierungscode. Wenn Sie jedoch Softwarepakete aus
den offiziellen Online-Repositorys verwenden, empfiehlt
SUSE, Ihr Produkt beim SUSE Customer Center zu

registrieren.

Veroffentlicht: 11.12.2025
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1 EinfGhrung in Agama

Dieser Abschnitt bietet einen kurzen Uberblick iiber Agama, das Standardinstalla-
tionsprogramm fiir SUSE Linux Enterprise Server fiir SAP-Anwendungen 16.0 und

spatere Versionen.

1.1  Wasist Agama?

Agama ist ein flexibles und leistungsstarkes Open Source-Installationsprogramm, das von SUSE
entwickelt wurde. Sie konnen es verwenden, um unterstiitzte Versionen von SUSE Linux Enter-
prise Server fiir SAP-Anwendungen auf einer Vielzahl von Computerarchitekturen manuell oder
automatisiert zu installieren. Die auf Agama basierende Installationsmethode bietet eine intuiti-
ve Oberfléche fiir sofort einsatzbereite Images fiir verschiedene Anwendungsfille und Workloads.
In Kombination mit Cockpit und Ansible ersetzt es YaST in SUSE Linux Enterprise Server fiir

SAP-Anwendungen.

2 Installieren von SUSE Linux Enterprise Server fur
SAP-Anwendungen mit Agama

In diesem Abschnitt wird beschrieben, wie SUSE Linux Enterprise Server fiir SAP-

Anwendungen mithilfe der auf Agama basierenden ISO-Image-Datei installiert wird.

2.1 Einfuhrung

In den folgenden Abschnitten wird das auf Agama basierende manuelle Installationsverfahren
fiir SUSE Linux Enterprise Server fiir SAP-Anwendungen beschrieben. Die Informationen gelten

sowohl fiir die Installation auf Bare-Metal- als auch auf virtuellen Maschinen.

2.2 Anforderungen

* Eine auf Agama basierende ISO-Image-Datei fiir unterstiitzte Versionen von SUSE Linux
Enterprise Server fiir SAP-Anwendungen. Sie konnen diese von SUSE Customer Center
herunterladen und die Priifsumme {iberpriifen, um die Integritét sicherzustellen.
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@ Anmerkung: Verfliigbare Images fiir Produkte

Das auf Agama basierende Installations-Image ist fiir SUSE Linux Enterprise Server

fiir SAP-Anwendungen 16.0 und spétere Versionen verfiigbar.

2.3 Manuelles Installieren von SUSE Linux Enterprise Server fur
SAP-Anwendungen fur x86_64 mit Agama

Wenn Sie SUSE Linux Enterprise Server fiir SAP-Anwendungen mithilfe von Agama manuell

installieren mochten, fiihren Sie die folgenden Schritte aus:
VORGEHEN 1: MANUELLE INSTALLATION VON SUSE LINUX ENTERPRISE SERVER MIT AGAMA
1. Wihlen Sie ein bootfdhiges Medium aus und starten Sie den Installationsvorgang.

+  Waihlen Sie bei einem Bare-Metal-Server das Geréat oder Laufwerk aus, von dem geboo-

tet werden soll.

+  Wihlen Sie fiir einen VM-Gast den Pfad zur Image-Datei aus und erstellen Sie eine
virtuelle Maschine mit einer Konfiguration, die fiir die erwartete Arbeitslast geeignet

ist.

2. Wihlen Sie im GRUB 2-Bootmenii agama-installer aus.
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3. Wihlen Sie SUSE Linux Enterprise Server fiir SAP-Anwendungen 16.0 fiir die Installation

aus und akzeptieren Sie die Lizenz, um fortzufahren.

Select a product

SUSE Linux Enterprise Server 16.0 Beta

An open, reliable, compliant, and future-proof Linux Server
choice that ensures the enterprise's business continuity. It
SUSE  isthesecure and adaptable OS for long-term supported,
innovation-ready infrastructure running business-critical
workloads on-premises, in the cloud, and at the edge.

SUSE Linux Enterprise Server for SAP

applications 16.0 Beta

The leading OS for a secure and reliable SAP platform.
SUSE Endorsed for SAP deployments, SUSE Linux Enterprise

Server for SAP applications futureproofs the SAP project,

offers uninterrupted business, and minimizes operational
risks and costs.

Select
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4. Die Ubersicht der wichtigsten Installationseinstellungen wird angezeigt. Passen Sie die
Einstellungen an, indem Sie die Kategorie aus dem Menii auf der linken Seite auswéhlen,
oder fahren Sie direkt mit der Installation fort.

= SUSE Linux Enterprise Server 16.0 Beta ©

$' Registration SUSE Linux Enterprise Server 16.0 Beta must be registered.

@ Localization
These are the most relevant installation settings. Feel free to browse the sections in the menu for further details.

<> Network : .
etwer Localization

B Storage The system will use English (United States) as its default language.

i Software Storage

Install using device /dev/vda, 32 GiB and deleting all its content.
Sa Authentication

@ Tipp: Sprache und Tastatur des Installationsprogramms

Klicken Sie auf das Pfeilmenii in der oberen rechten Ecke und wihlen Sie Optio-
nen des Installationsprogramms aus, um die vom Installationsprogramm verwendete
Sprache und das Tastaturlayout zu dndern. Die Sprache kann nur bei lokalen Instal-
lationen gedndert werden. Wenn Sie einen Webbrowser fiir eine Ferninstallation
verwenden, konfigurieren Sie die bevorzugte Inhaltssprache in den Browsereinstel-
lungen und laden Sie das Installationsprogramm erneut.

5. Produktregistrierung Geben Sie einen Registrierungscode und optional eine giiltige E-Mail-

Adresse ein.
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SUSE Linux Enterprise Server 16.0 Beta ©

Overview Registration

_ ( A SUSE Linux Enterprise Server 16.0 Beta must be registered. ]
@ Localization
&> Network Enter a registration code and optionally a valid email address for

registering the product.

() Storage

Registration code

111 Software @

o .
Sa Authentication Email (optional)

Register

Anmerkung: Optionale Registrierung fur Images, die mit
dem SchlUssel des Entwicklers signiert wurden

Bei Images, die mit dem Schliissel des Entwicklers signiert wurden, konnen Sie die
Registrierung vor der Installation {iberspringen. Wenn das Image Ihres Produkts
die Installation ohne Registrierung unterstiitzt, wird moglicherweise ein Pop-up

ahnlich dem Folgenden angezeigt:

The key F7B14C0O8AE4DAYBA (home:adrianSuSE OBS Project
<home:adrianSuSE@build.suse.de>) with fingerprint D788 D957 AF0& F219 7863 OFDé&
F7B1 4C08 AE4D 49BA is unknown. Do you want to trust this key?

Um die Installation ohne Registrierung durchzufiihren, wéhlen Sie im Pop-up Trust
(Vertrauen) aus.
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6. (Optional) Passen Sie Ihre Lokalisierungseinstellungen wie Sprache, Tastaturlayout und

Zeitzone an.

= SUSE Linux Enterprise Server 16.0 Beta Install @ (RO

O rerie Localization

i Registration Language Keyboard Time zone

_ English - United States English (US) Europe - Berlin

£ Storage
i Software

Lo Authentication

7. (Optional) Konfigurieren Sie IThre Netzwerkeinstellungen. Wenn Sie eine bestehende Netz-

werkverbindung bearbeiten mochten, klicken Sie auf die drei Punkte.
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SUSE Linux Enterprise Server 16.0 Beta ©

A Network

% Registration . i-Fi
# Reg Wired wWi-Ri
@ Localization Mame IP addresses

_ Wired 192.168.122.217/24 : K
()

connection feB80::d055:8a16:28bf:88f9/64
() Storage 1

No connected yet

Software

The system has not been configured for connecting

o P
Authentication o
= to a Wi-Fi network yet.

8. Wihlen Sie ein Speichergerit fiir die Installation aus.

= SUSE Linux Enterprise Server 16.0 ¥a English & us ]

Overview Sto rage
.FQ Hostname . . .
& Installation Devices Encryption
33! Registration Structure of the new system, including disks to use and additional devices like LVM volume Protection for the information stored at
e groups. the new file systems, including data,
e y programs, and system files.
s i Use disk vda (16 GiB) to install and boot Change «« -
¢ Network Details New partitions will be created for "/" and "swap" ~ Encryption is disabled
_ More devices Other options
Software
Lo Authentication Result
During installation, several actions will be performed to setup the layout shown at the table below.
» Check the 13 planned actions
Device Mount Point Details Size
v /dev/vda Disk GPT 16 GiB
vdal BIOS Boot Partition New 8 MiB
vda2 / Btrfs Partition New 13.99 GiB
vda3 swap Swap Partition New 2GiB
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Derzeit werden Installationen auf einzelnen Datentrdagern oder LVM unterstiitzt. Um den
Datentriager zu wechseln oder LVM zu verwenden, klicken Sie im Abschnitt Installations-
gerdte auf die Schaltfliche Weitere Optionen fiir den Gerdatenamen.

Um eine iSCSI-Festplatte zu erkennen, wéhlen Sie den iSCSI-Initiator aus und klicken Sie
auf iSCSI-Ziele ermitteln.

Standardméif3ig werden die Dateisysteme als neue Partitionen auf dem ausgewéhlten Gerét
zugewiesen. Sie konnen dieses Verhalten in der Dropdownliste mit der Bezeichnung Alle
Inhalte werden geloscht in Abschnitt Installationsgerdte dndern. Die folgenden Speicherricht-
linien stehen zur Verfiigung:

SPEICHERRICHTLINIEN

Aktuellen Inhalt [6schen
Alle Partitionen werden entfernt und alle Daten auf den Datentrdagern gehen verlo-

remn.

Vorhandene Partitionen verkleinern
Die Daten bleiben erhalten, aber die aktuellen Partitionen werden nach Bedarf ver-

kleinert.

Verfugbaren Speicherplatz nutzen
Die Daten bleiben erhalten. Es wird nur der Speicherplatz verwendet, der keiner

Partition zugewiesen ist.

Benutzerdefiniert

Waihlen Sie aus, was mit jeder Partition geschehen soll.

Um einzelne Partitionen zu bearbeiten, erweitern Sie den Abschnitt Partitionen und Datei-
systeme, indem Sie auf > klicken. Optional konnen Sie Btrfs-Snapshots und Boot-Optionen

konfigurieren und die vollstdndige Datentrégerverschliisselung (FDE) aktivieren.

. (Optional) Fiigen Sie der Installation zusatzliche Software hinzu, z. B. den KVM-Hypervisor

oder den Cockpit-Systemverwaltungsdienst.
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SUSE Linux Enterprise Server 16.0 Beta ©

T Software selection

Q

iy Registration

@ Localization

Documentation
€2 Network [0 Help and Support Documentation
() Storage Help and Support Documentation

_ Base Technologies

S Authentication [0 KVM Virtualization Host and tools

This will provide all minimal system to get a running KVM Hypervisor and be able to configure, manage, and menitor virtual

machines on a single physical machine.
SELinux Support  auto selected

Security-Enhanced Linux (SELinux) provides a mechanism for supperting access control security policies, including mandatory
access controls (MAC). Its architecture strives to separate enforcement of security decisions from the security policy, and streamlines
the amount of software involved with security policy enforcement.

O software Management

This pattern provides a graphical application and a command line tool for keeping your system up to date.

10. Konfigurieren Sie die Authentifizierungseinstellungen.

12

o Wichtig: Kein SSH-Zugriff fiir root

Der SSH-Zugriff fiir root ist standardméaRig deaktiviert. Daher wird dringend emp-
fohlen, einen Systembenutzer anzulegen. Der erste Systembenutzer erhélt automa-
tisch sudo-Rechte und kann auch fiir den Zugriff auf Cockpit verwendet werden.

a. Erstellen Sie einen Nicht-root-Benutzer. Klicken Sie auf Jetzt einen Benutzer definieren

und geben Sie Details wie Benutzername und Passwort ein.
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= SUSE Linux Enterprise Server 16.0 Beta [©]

Overview Create user
Full name

1% Registration

@ Localization

<> Network Username
£ Storage
it Software Password

_ °

Password confirmation

Cancel

b. Konfigurieren Sie die Authentifizierungsmethoden fiir root. Sie konnen ein sicheres

Passwort, einen 6ffentlichen SSH-Schliissel oder beides verwenden.

= SUSE Linux Enterprise Server 16.0 Beta ©]
Overview Root authentication methods

i3 Resistration L) Use password

e Localization @ | Use public SSH Key

<> Netwaork

i Software

11. Klicken Sie auf Installieren und bestédtigen Sie, um die Installation zu starten.
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Confirm Installation

If you continue, partitions on your hard disk will be modified according to the provided installation settings.

Please, cancel and check the settings if you are unsure.

12. Warten Sie, bis die Systeminstallation abgeschlossen ist. Es dauert etwa 30 Minuten, bis

die Installation abgeschlossen ist.

Installing the system, please wait...

L) ® O
Prepare disks Install software Configure the system
Finished In progress Pending

Installing wireless-regdb (28/666)
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@ Tipp: Installationsprotokolle

Sie konnen das Pfeilmenii in der oberen rechten Ecke des Fensters verwenden, um

die Protokolle und Systemmeldungen anzuzeigen.

13. Sobald die Installation abgeschlossen ist, wihlen Sie Neu starten.

©

Congratulations!

The installation on your machine is complete.

At this point you can reboot the machine to log in to the new

system.

14. Starten Sie das neu installierte System mithilfe des GRUB 2-Boot-Meniis.
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o

SUSE

SLES 16.0 Alpha3

Advanced options for SLES 16.0 Alpha3

Start bootloader from a read-only snapshot

The highlighted entr

enter: boot,

2.4

Stellen Sie nach erfolgreichen Konfigurationspriifungen, einer erfolgreichen Produktregistrie-
rung sowie Installation und Neustart sicher, dass Sie sich anmelden und Ihr System verwenden

konnen.
VORGEHEN 2:

1. Melden Sie sich beim System als root-Benutzer an.

Welcome to SUSE Linux Enterprise 3Server 16.0 Alpha3 (x86_64) - Kernel 6.4.0-slfo.1.8-default (ttyl).

S5H host key: SHAZ56 :WWpdgEfAYuo lgbMY0s?0g IAMEHHCeKikm?cL3kuCHMA (RSA)

S5H host key: SHAZ56 :L5PdXeaN9edpLuwlzZ9LWxCHKeZ6EWWUtNFopxMgn3U (ECDSA)
$5H host key: SHAZ56 :CKA9BUCHUS jKhECTUSYBGORYOQOMRey IfUIOR mDsXY (ED25519)
enpls0: 192.168.122.40 feB0::a4B6:c31a:eb4:6cOc

Hint: Hum Lock on

localhost login: root
Password: _
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2. Fiihren Sie einige grundlegende Kommandos aus, um zu iiberpriifen, ob Ihr System wie

erwartet funktioniert.

Welcome to SUSE Linux Enterprize Server 16.0 Alphad (x86_64) - Kernel 6.4.0-slfo.1.8-default (ttyl).

85H host key: SHAZ56 :bUpdgEfAYuo lgbMYOs?0g IAMEHHC eKikn?cL3kuCHA (RSA)

5SH host key: SHAZ56:L5PRdXeaNJedpLlwlzZ29LWxCNEeZ6EWWWENFopxMgn3U (ECDSA)
55H host key: SHAZ56:CKAIBYCHUS jKhECTUSYBGQRYOQOMRey IfUIOR-nDsXY (ED25519)
enpls0: 192.168.122 .40 fed0d: a486:c3la:ebd:bcOc

Hint: Mum Lock on

localhost login: root
Password :

Have a lot of fun...
localhost:™ # whoami
root

localhost:™ # puwd
/root

localhost:™ #

3

Informationen zu verwandten Themen finden Sie in den folgenden Ressourcen:

Dokumentation des Agama Open Source-Projekts:

4

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 vervielfdltigen, zu verbreiten und/
oder zu verdndern; die unveranderlichen 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 . Alle anderen Marken
von Drittanbietern sind Besitz ihrer jeweiligen Eigentiimer. Markensymbole (®, ™ usw.) kenn-
zeichnen Marken von SUSE und ihren Tochtergesellschaften. Sternchen (*) kennzeichnen Mar-

ken von Drittanbietern.
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https://agama-project.github.io/docs
https://www.suse.com/company/legal/

Alle Informationen in diesem Buch wurden mit grof3ter Sorgfalt zusammengestellt. Auch hier-
durch kann jedoch keine hundertprozentige Richtigkeit gewéhrleistet werden. Weder SUSE LLC
noch ihre Tochtergesellschaften noch die Autoren noch die Ubersetzer kénnen fiir mogliche

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.

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.
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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 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, 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.
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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 effect 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.

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
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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 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.

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 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.
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. 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 permis-

sion 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 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.

. 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.

. 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.

. Delete any section Entitled "Endorsements". Such a section may not be included in the

Modified Version.

. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with

any Invariant Section.

. Preserve any Warranty Disclaimers.
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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 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 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".
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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.

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.
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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/ @,

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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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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