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Installing SUSE Linux Enterprise
Server Manually Using Agama
On POWER

WHAT?
This article describes how to install SUSE Linux Enterprise Server using
Agama. The information presented here applies to installation of the products
on both bare metal and virtual machines.

WHY?
Read this article to understand the process of installing SUSE Linux Enterprise
Server using Agama.

EFFORT
Y ou may need 15 minutes to read this article.

GOAL
Learn how to manually install SUSE Linux Enterprise Server using Agama.

REQUIREMENTS

A bare metal server or avirtual machine. For server installations without
any desktop environment, SUSE recommends a minimum of 1 CPU,

2 GB memory and 32 GB storage (which includes storage for Btrfs
snapshots in the root partition, swap space, and storage for software

packages).

An active registration code for the product you want to install. Y ou can
¢ generate aregistration code for the product and activate its subscription
for your organization at the SUSE Customer Center.
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@ Note: Optional registration

Certain images that are signed with the developer's key may allow
you to skip registration before or while installation. Besides,
certain images may contain all installable packages for your
operating system that you can use as an offline package repository.
In such cases, you may not need an active registration code before
installation. However, if you use software packages from the
official online repositories, SUSE recommends registering your
product with the SUSE Customer Center.
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1 Introduction to Agama

This section provides a short overview of Agama, which is the default installer for SUSE
Linux Enterprise Server 16.0 and later versions.

1.1 What is Agama?

Agamais a flexible and powerful open source installer developed by SUSE. You can use it to perform
manual or automated installation of supported SUSE Linux Enterprise Server versions on a variety of
machine architectures. The Agama-based installation method provides an intuitive interface for ready-to-
use images for different use cases and workloads. In combination with Cockpit and Ansible, it substitutes
YaST in SUSE Linux Enterprise Server.

2 Installing SUSE Linux Enterprise Server using
Agama

This section describes how to install SUSE Linux Enterprise Server using the Agama#based
SO imagefile.

2.1 Introduction

The following sections describe the Agama-based manual installation procedure for SUSE Linux Enter-
prise Server. The information applies to installation on both bare metal and virtual machines.

2.2 Requirements

® An Agama-based 1SO image file for supported versions of SUSE Linux Enterprise Server. Y ou can
download it from the SUSE Customer Center and verify its checksum to ensure its integrity.
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@ Note: Available images for products

The Agama-based installation imageis available for SUSE Linux Enterprise Server 16.0 and
later versions.

2.3 Manually installing SUSE Linux Enterprise Server for ppc64le
using Agama

To manually install SUSE Linux Enterprise Server using Agama, perform the following steps:
PROCEDURE 1: MANUAL INSTALLATION OF SUSE LINUX ENTERPRISE USING AGAMA
1. Copy the 1SO image to the VIOS server:

> scp SLES-Online-16.0-ppc64le-GM.install.iso padmin@VIOS SERVER

Replace VIOS SERVER with the hostname or |P address of your VIOS server.
2. Create avirtua optical device and load the ISO in the virtual device at the VIOS server:

(VIOS)$ mkvopt -name slesl6-offline -file SLES-Online-16.0-ppc64le-GM.install.iso -
ro
(VIOS)$ loadopt -f -release -disk slesl6-offline -vtd vcadXY

Replace vcdXY with your virtual device unit attached to the LPAR you want to boot.

3. Boot the system from the attached virtual device. Select Select Boot Options > Select Install/Boot
Device > CD/DVD » List All Devicesand select the virtual optical deviceyou created in Step 2. Then
select Normal Boot Mode and confirm your selection.

4. Log into the console to get the root password and | P address.

a. Select yoqmq-installer and press Enter  to boot the system.
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zumbi@shifu: ~

ically in 55s.

109 jostaberry-11 [PowerPC HMC]

b. When booting finishes, the |P address and root password are displayed.
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zumbi@shifu: ~

d Permit User Sessions.

Agama Installer

Service.

Agama's D-Bus bus monitor. .
Agama Web Server. ..
Agama's D-Bus bus monitor.

ting Generate issue

file for Agama SSL certificate...

ted Agama Web Server.

=d Agama automatic
Postpone login
Generate issue
Postpone login
Getty on ttyl.
Serial Getty on

profile runner.

prompt aft.L fingerprint issue is generated...
file for Agama SSL certificate.

prompt aft.SSL fingerprint issue is generated.

hvco.

d t et Login Prompts.
et Multi-User System.
t et Graphical Interface.
X11 session...
Service enabling compressing RAM with zRam...

ce User Slice of UID ©.
User Runtime Directory /run/user/@...
User Runtime Directory /run/user/0.
User Manager for UID 0.

k

Service enabling compressing RAM with zRam.
User Manager for UID 0.
Session 1 of User root.

=d X11 session.

- i
109 jostaberry-11 [PowerPC HMC]

5. Openaweb browser pointing to thegiven URL inthe console. Enter the root password and proceed

with the install ation.

6. Select SUSE Linux Enterprise Server 16.0 for installation and accept the license to continue.
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% English@us @

Select a product

SUSE Linux Enterprise Server 16.0

=~ An open, reliable, compliant, and future-proof Linux Server
O w choice that ensures the enterprise’s business continuity. It
SUSE is the secure and adaptable QS 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

@ 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

7. The overview with the most relevant installation settings is shown. Adjust the settings by selecting
the category from the menu on the left or directly proceed with the installation.

= SUSE Linux Enterprise Server 16.0 ¥ english @ us RN M ©
@ Hostname | A SUSE Linux Enterprise Server 16.0 must be registered.

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

@ Localization Localization

¢ Network The system will use English (United States) as its default language.

Storage
() Storage

Install using device vda (16 GiB) and deleting all its content.

Software

Lo Authentication
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@ Tip: Installer language and keyboard

Click the arrow menu in the top right corner and select Installer options to change the lan-
guage and keyboard layout used by theinstaller. The language can only be changed on local
installations. If you are using aweb browser for aremoteinstallation, configure the preferred
content language in the browser settings and reload the installer.

8. (Optional) Set a hostname for your system. If you do not set a hosthame but have it assigned with
DHCP, the transient hostname agama will be used for the installation.

= SUSE Linux Enterprise Server 16.0 ¥ english @ us RN M ©

Overview Hostname

_ SUSE Linux Enterprise Server 16.0 must be registered.

% Registration

A& Using transient hostname: agama

e Localization This hostname is dynamic and may change after a reboot or network update, as configured by the local network administrator.

€-> Network
|| Use static hostname

() Storage Set a permanent hostname that won’t change with network updates.

i Software

Lo Authentication

o Important: Hostname for registration
The hostname is used for the registration with the SUSE Customer Center. If you do not set
a hostname, your system will be registered with the transient hostname agama. Even if the
system is assigned a new hostname later, it will not automatically get updated in the SUSE
Customer Center. Therefore setting hostname is recommended.

To update the hostname in the SUSE Customer Center after the registration, first change
the system's hostname, then deregister it with SUSEConnect and register it again under the
new hostname.
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9. Register your product. Enter aregistration code and optionally avalid email address.

= SUSE Linux Enterprise Server 16.0 Fenglish@us EEEESIN M ©
Overview Registration
@ Hostname | 4 SUSE Linux Enterprise Server 16.0 must be registered.

@ Localization

A The product will be registered with "agama" hostname

You cannot change it later. Go to the hostname section if you want to modify it before proceeding with registration.

<> Network

Registration server
() Storage
SUSE Customer Center (SCC) +

131 Software
Registration code
Sa Authentication

Using us keyboard

|| Provide email address

Register

Note: Optional registration for images signed with the
developer's key

Images signed with the devel oper'skey may allow you to skip registration beforeinstall ation.
If your product's image supports installation without registration, you may see a pop-up
similar to the following:

The key F7B14C0O8AE4DAYBA (home:adrianSuSE OBS Project
<home:adrianSuSE@build.suse.de>) with fingerprint D788 D957 AF06 F219 7863 OFDé
F7B1 4C08 AE4D 49BA is unknown. Do you want to trust this key?

To install without registration, select Trust on the pop-up.

10. (Optional) Adjust your localization settings such as language, keyboard layout and time zone.
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SUSE Linux Enterprise Server 16.0 ¥ english @ us RN M ©

. Localization
;'FS Hostname .
& Language Keyboard Time zone
i, Registration English - United States English (US) Europe - Berlin
@ ot
<> Network
These are the settings for the product to install. The installer language and keyboard layout can be adjusted via the settings panel accessible from
B storage the top bar.
1i% Software

Lo Authentication

11. (Optional) Configure your network settings. To edit an existing network connection, click the three

dots.
= SUSE Linux Enterprise Server 16.0 Fenglish @ us GO M ©
QOverview NEtWOI‘k
@ Hostname Wired connections Wi-Fi networks

Registration

[

Wired connection 1
@ Localization 192.168.122.159/24, feB0:8a9a:4945:dc6d:eb60/64 @
B storage No Wi-Fi networks were found
13t Software

Lo Authentication
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11

12. Select astorage device for installation.

= SUSE Linux Enterprise Server 16.0 Fenglish@us EEEESIN M ©

Overview Storage

@ Hostname . . .

& Installation Devices Encryption

3%} 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,

L programs, and system files.

@ Localization 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 ~

131 Software

Sa 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

Currently installations on single discs or LVM are supported. To change the disk or use LVM, click
the device name Mor e options button in the Installation devices section.

To detect an iSCSI disk, select theiSCSI initiator and click Discover iSCS tagets.

By default, the file systems will be allocated as new partitions on the selected device. You can
change this behavior in the drop-down list labeled All content will be deleted drop-down list in the
Installatin devices section. The following space policies are available:

SPACE POLICIES

Delete current content
All partitions will be removed and any data on the disks will be lost.

Shrink existing partitions
The datais kept, but current partitions will be shrinked as needed.

Use available space
The datais kept. Only the space not assigned to any partition will be used.

Custom
Select what to do with each partition.
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To edit individua partitions, expand the Partitions and file systems section by clicking on the >
Optionally, you can configure Btrfs snapshots, boot options and enable full disk encryption (FDE).

13. (Optional) Add additional software to install such asthe KVM hypervisor or Cockpit system man-

agement service.

Tnenglish@us RO N ©

= SUSE Linux Enterprise Server 16.0

S Software

’T:\ Hostname
& Selected patterns

The following software patterns are selected for installation: @
SELinux Support

Security-Enhanced Linux (SELinux) provides a mechanism for

E :} Resistration

@ Localization

<> Network

() Storage

supporting 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

Installation will take 2.1 GiB.

This space includes the base system and the

selected software patterns, if any.

enforcement.

Sa Authentication

Change selection

@ Note: Trust the GPG key for the Package Hub repository
If you select the Package Hub add-on and see a popup, trust the GPG key for that repository.

14. Configure the authentication settings.

o Important: No SSH root access
SSH access for root is disabled by default. Therefor it is strongly recommended to create
a system user. The first system user is granted sudo privileges automatically and can also
be used for accessing Cockpit.

a. Create a non-root user. Click Define a user now and enter details such as user name and

password.
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= SUSE Linux Enterprise Server 16.0 % English & us ®
Overview Authentication

Hostname

2

A\ Before starting the installation, you need to address the following problems:

i35 Registration « Defining a user, setting the root password or a SSH public key is required

e Localization

First user Root user
4> Network Define the first user with admin (sudo) privileges for system Alongside defining the first user, authentication methods for the
management.

root user can be configured.

B Storage No user defined yet.

Password Not defined
i3 Software

Public SSH Key Not defined

Defineau

b. Configure the authentication methods for the root. Y ou can use a secure password, a SSH
public key, or both.

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

i3 Registration @® | Use password

@ Localization @ | Use public SSH Key

<> Network

23t Software

13

15. Click Install and confirm to start the install ation.
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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.

16. Wait for the system installation to complete. The time of the installation depends on the system's
performance, the installation size and your network connection speed.

g

Installing the system, please wait...

° ® O
Prepare disks Install software Configure the system
Finished In progress Pending
Installing gtk3-data
(12/795)
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@ Tip: Installation logs

You can use the arrow menu in the top right corner of the window to view the logs and
System messages.

17. Oncetheinstallation is complete, select Reboot.

©

Congratulations!

The installation on your machine is complete.

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

2.4 Summary

After successful configuration checks, product registration, installation and reboot, verify that you canlog
in and use your system.

PROCEDURE 2: VERIFYING THE SYSTEM AFTER INSTALLATION

1. Log in to the system as root.
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Welcome to SUSE Linux Enterprise Server 16.0 Alpha3 (xB86_64) - Kernel 6.4.0-slfo.1.8-default (ttyl).

35H host key: SHAZ56 :bWpdgEfAYuolgbMY0s?0g IAMEHHCeKikm?7cL3kuCHA (R3A)

S5H host key: SHAZ56 :L5PQdXeaN9edpLuwlzZ9LWxCNReZ6EWWUtNFopxMgn3U (ECDSA)
S5H host key: SHAZ56 :CKA9BUCHUS JKhECTUSYBGORYOGQMRey IfUIOR mDsXY (EDZ5519)
enpls0: 192.168.122.40 feB0d::a4B86:c31a:eb4:6cOc

Hint: Hum Lock om

localhost login: root
Password: _

2. To verify that your system isworking as expected, run afew basic commands.

Welcome to SUSE Linux Enterprize Server 16.0 Alpha3 (xB86_64) - Kernel 6.4.0-s1fo.1.8-default (ttyl).

33H host key: SHAZ56:bUpdgEfAYuolgbM¥0s?0g IAMEHHCeKikn?cL3kuCHA (RSA)

33H host key: SHAZ56:L5PRdXeaNdedpLulz29LWxCNKeZ6EWWWtNFopxMgn3U (ECDSA)
53H host key: SHAZ56 :CKAIBUCHUS jKhECTUSYBGORYOQ(MRey I fUIORmDsXY (ED25519)
enpls0: 192.168.122 .40 fed0::a486:c31a'eb4:6clc

Hint: Num Lock on

localhost login: root
Password:

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

localhost:™ # puwd
sroot

localhost:™ #

3

For information on related topics, refer to the following resources:

Documentation of the Agama open-source project:

IBM quick start guidesfor installing Linux on POWER:

IBM instructions for installing Linux on PowerVM LPAR by wusing Vvirtu-
a DVD (vDVD):
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4 Legal Notice

Copyright© 2006— 2026 SUSE LLC and contributors. All rights reserved.

Permission is granted to copy, distribute and/or modify this document under the terms of the GNU Free
Documentation License, Version 1.2 or (at your option) version 1.3; with the Invariant Section being this
copyright notice and license. A copy of the license version 1.2 is included in the section entitled “GNU
Free Documentation License”.

For SUSE trademarks, see https://www.suse.com/company/legal/ 2. All other third-party trademarks
are the property of their respective owners. Trademark symbols (®, ™ etc.) denote trademarks of SUSE
and its affiliates. Asterisks (*) denote third-party trademarks.

All information found in this book has been compiled with utmost attention to detail. However, this does
not guarantee complete accuracy. Neither SUSE LLC, its affiliates, the authors, nor the translators shall
be held liable for possible errors or the consequences thereof.

A GNU Free Documentation License

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc. 51 Franklin S, Fifth Floor, Boston, MA
02110-1301 USA. Everyoneis permitted to copy and distribute verbatim copies of thislicense document,
but changing it is not allowed.

0. PREAMBLE

The purpose of this License isto make amanual, 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 commercialy 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
maodifications made by others.

ThisLicenseisakind 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: afree 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 isinstruction or reference.
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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 anotice grants aworld-
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 alicensee, and is
addressed as "you". Y ou accept the license if you copy, maodify or distribute the work in away 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 exclu-
sively 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 isin part atextbook 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 editorsor (for images composed of pixels) generic paint programsor (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 readersisnot Transparent. An image format is not Transparent if used for any substantial
amount of text. A copy that isnot "Transparent” is called "Opague".

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 for-
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mats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and edit-
ed 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'stitle, preceding the beginning of the body of the text.

A section "Entitled XY Z" means a named subunit of the Document whosetitle either is precisely XYZ or
contains XY Z in parenthesesfollowing text that translates XY Z in another language. (Here XY Z standsfor
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 XY Z" 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-commercialy,
provided that this License, the copyright notices, and the license notice saying this License applies to the
Document are reproduced in al 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.

Y ou 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 copiesin coversthat 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
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prominent and visible. Y ou may add other material on the coversin addition. Copying with changeslimited
to the covers, aslong asthey preservethetitle 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 asfit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opague copies of the Document numbering more than 100, you must either in-
clude a machine-readable Transparent copy aong with each Opague 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 copiesin 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 Opague 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 givethem achanceto provide you with an updated version of the Document.

4. MODIFICATIONS

Y ou 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 thingsin the Modified Version:

A. Useinthe Title Page (and on the covers, if any) atitle 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). Y ou may use the sametitle asapreviousversionif theoriginal 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 principa authors of the
Document (all of its principal authors, if it has fewer than five), unless they release you from this
requirement.

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

E. Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.
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F. Include, immediately after the copyright notices, alicense notice giving the public permission to use
the Modified Version under the terms of this License, in the form shown in the Addendum below.

G. Preservein that license notice the full lists of Invariant Sections and required Cover Textsgivenin
the Document's license notice.

H. Include an unaltered copy of this License.

I. Preservethesection Entitled "History", PreserveitsTitle, and add toit anitem stating at least thetitle,
year, new authors, and publisher of the Modified Version as given on the Title Page. If thereis no
section Entitled "History" in the Document, create one stating the title, year, authors, and publisher
of the Document as given on its Title Page, then add an item describing the Modified Version as
stated in the previous sentence.

J. Preservethe network location, if any, giveninthe Document for public accessto a Transparent copy
of the Document, and likewise the network |ocations given in the Document for previousversionsit
was based on. These may be placed in the "History" section. Y ou may omit a network location for
awork 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. Preserveall 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 Sec-
tions 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.
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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

Y ou may combine the Document with other documents released under this License, under the terms de-
fined 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 al their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multipleidentical Invariant Sections
may be replaced with a single copy. If there are multiple Invariant Sections with the same name but dif-
ferent 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 aunique number. Make the same
adjustment to the section titlesin the list of Invariant Sectionsin 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". Y ou must delete all sections Entitled "Endorsements’.

6. COLLECTIONS OF DOCUMENTS

Y ou 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 isin-
cluded in the collection, provided that you follow the rules of this License for verbatim copying of each
of the documentsin all other respects.

Y ou may extract asingle document from such acollection, and distributeit individually under thisLicense,
provided you insert acopy of thisLicense into the extracted document, and follow thisLicensein all other
respects regarding verbatim copying of that document.
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7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivativeswith other separate and independent documents or works,
in or on avolume 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 indi-
vidual 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 Doc-
ument 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 coversif the Document is
in electronic form. Otherwise they must appear on printed covers that bracket the whole aggregate.

8. TRANSLATION

Trandation isconsidered akind of modification, so you may distribute translations of the Document under
the terms of section 4. Replacing Invariant Sections with tranglations requires special permission from
their copyright holders, but you may include translations of some or al Invariant Sections in addition to
the original versions of these Invariant Sections. Y ou may include a tranglation 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 adisagreement between the translation and the original version of this License or anotice or disclaimer,
the original version will prevail.

If asectioninthe Document isEntitled " Acknowledgements', "Dedications", or "History", therequirement
(section 4) to Preserveits Title (section 1) will typically require changing the actual title.

9. TERMINATION

Y ou 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.
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10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License
from timeto time. Such new versionswill 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/ 2.

Each version of the License is given a distinguishing version number. If the Document specifies that a
particular numbered version of this License "or any later version” applies to it, you have the option of
following the terms and conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does not specify a version
number of this License, you may choose any version ever published (not as a draft) by the Free Software
Foundation.

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled “GNU

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.” line
with this:

with the Invariant Sections being LIST THEIR TITLES, with the
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 aternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend rel easing these examples
in parallel under your choice of free software license, such asthe GNU General Public License, to permit
their usein free software.
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