EWE SUSE

Instalando o SUSE Linux
Enterprise Server manualmente
com o Agama

O QUE E?
Este artigo descreve como instalar o SUSE Linux Enterprise Server com
o Agama. As informacoOes apresentadas aqui se aplicam a instalacao dos

produtos em maquinas tanto virtuais quanto bare metal.

POR QUE?
Leia este artigo para entender o processo de instalacdo do SUSE Linux

Enterprise Server com o Agama.

DEDICACAO

A leitura deste artigo pode levar 15 minutos.

META
Saber como instalar manualmente o SUSE Linux Enterprise Server com

o Agama.

REQUISITOS

Um servidor bare metal ou uma maquina virtual. Para instalacoes
® de servidor sem nenhum ambiente de area de trabalho, a SUSE

recomenda um minimo de 1 CPU, 2 GB de memoria e 32 GB de
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armazenamento (que inclui armazenamento para instantaneos
Btrfs na particao raiz, espaco de troca (swap) e armazenamento

para pacotes de software).

Um cédigo de registro ativo para o produto que vocé deseja
® instalar. Vocé pode gerar um cédigo de registro para o produto
e ativar sua assinatura em sua organizac¢ao no SUSE Customer

Center.

@ Nota: Registro opcional

Algumas imagens assinadas com a chave do desenvolvedor
podem permitir que vocé ignore o registro antes ou durante
a instalacdo. Além disso, determinadas imagens podem
conter todos os pacotes instaldveis para o seu sistema
operacional, que vocé pode usar como um repositério de
pacotes offline. Nesses casos, talvez nao seja necessario um
codigo de registro ativo antes da instalacao. No entanto, se
vocé usa pacotes de software dos repositorios online oficiais,
a SUSE recomenda o registro do produto no SUSE Customer

Center.
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1 Introducao ao Agama

Esta secao apresenta uma breve visao geral do Agama, o instalador padrao do SUSE

Linux Enterprise Server 16.0 e versoes mais recentes.

1.1 O que e oAgama?

O Agama é um instalador de cédigo aberto flexivel e avancado desenvolvido pela SUSE. Vocé
pode usa-lo para realizar a instalacdo manual ou automatizada das versoes suportadas do SUSE
Linux Enterprise Server em uma variedade de arquiteturas de maquina. O método de instalacdo
baseado no Agama oferece uma interface intuitiva para imagens prontas para uso em diferentes
casos de uso e cargas de trabalho. Em combinacdo com o Cockpit e o Ansible, ele substitui o

YaST no SUSE Linux Enterprise Server.

2 Instalando o SUSE Linux Enterprise Server com o
Agama

Esta secdo descreve como instalar o SUSE Linux Enterprise Server usando o arquivo

de imagem ISO baseado no Agama.

2.1 Introducao

As secOes a seguir descrevem o procedimento de instalacdo manual do SUSE Linux Enterprise
Server baseado no Agama. As informacdes se aplicam a instalagdo em maquinas tanto virtuais

quanto bare metal.

2.2 Requisitos

® Um arquivo de imagem ISO baseado no Agama para versoes suportadas do SUSE Linux
Enterprise Server. Vocé pode fazer download dele do SUSE Customer Center e verificar o

checksum para garantir a integridade.
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@ Nota: Imagens disponiveis para produtos

A imagem de instalacdo baseada no Agama estd disponivel para o SUSE Linux

Enterprise Server 16.0 e versdes mais recentes.

2.3 Instalando manualmente o SUSE Linux Enterprise Server para
s390x com o Agama

Para instalar manualmente o SUSE Linux Enterprise Server com o Agama, siga as etapas abaixo:

PROCEDIMENTO 1: INSTALACAO MANUAL DO SUSE LINUX ENTERPRISE COM O AGAMA

1. Faca download e monte o SLES-0Online-16.0-5390x-Beta2.install.iso:
> sudo mount -o loop SLES-Online-16.0-s390x-Beta2.install.iso ./install/agama/

2. (Opcional) Para instalacdo em um ambiente air-gapped ou sem registro, faca download e
monte o SLES-16.0-s390x-Beta2.install.iso.

> sudo mount -o loop SLES-16.0-s390x-Beta2.install.iso ./install/agama-offline/
install/
3. Use o seguinte parmfile para iniciar a instalacao:

EXEMPLO 1: PARMFILE DE EXEMPLO

root=1live:ftp://192.168.3.105/install/Live0S/squashfs.img @
ip=192.168.3.100@ ::192.168.3.254:24@ :SLE16-Beta2:enc800:none
rd.zdev=qeth,0.0.0800:0.0.0801:0.0.0802, layer2=1,portno=0

cio _ignore=all, !condev, !0.0.0160 nameserver=192.168.1.116@
live.password=linux@® rd.zdev=dasd,0.0.0160

Ajuste o parmfile de maneira apropriada.

@ URI da ISO do instalador montada no Passo 1.

® Endereco IP do sistema que serd instalado. Se vocé nao definir um endereco, ele sera
atribuido com DHCP e exibido no console apés a inicializacdo. Como o console é
dificil de ler no x3270, recomenda-se configurar a rede no parmfile.

© Endereco IP do gateway para o sistema.

® Endereco IP do servidor DNS para o sistema.
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© Senha do administrador do sistema root. Se vocé nao definir uma senha, uma senha
aleatéria sera gerada e exibida no console apés a inicializacdo. Como o console é
dificil de ler no x3270, recomenda-se definir uma senha de usuario root no parmfile.

4. (Opcional) Para instalagdo em um ambiente air-gapped ou sem registro, adicione
o parametro agama.install url ao parmfile para instalar do SLES-16.0-s390x-

Beta2.install.iso montado no Passo 2:

EXEMPLO 2: PARMFILE DE EXEMPLO PARA INSTALACAO EM AMBIENTE AIR-GAPPED

root=live:ftp://192.168.3.105/install/Live0S/squashfs.img
agama.install url=ftp://192.168.3.105/install/agama-offline/install
1p=192.168.3.100::192.168.3.254:24:SLE16-Beta2:enc800:none
rd.zdev=qeth,0.0.0800:0.0.0801:0.0.0802, layer2=1,portno=0

cio _ignore=all, !condev, !0.0.0160 nameserver=10.144.53.53
live.password=1linux rd.zdev=dasd,0.0.0160

5. Abra um navegador da Web apontando para o endereco IP fornecido no parmfile. Insira

a senha de usudrio root e prossiga com a instalacao.

6. Selecione o SUSE Linux Enterprise Server 16.0 para instalacdo e aceite a licenca para

continuar.

Select a product

SUSE Linux Enterprise Server 16.0 Beta

= An open, reliable, compliant, and future-proof Linux Server
m choice that ensures the enterprise's business continuity. It
SUSE  isthesecureand 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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7. A visao geral aparece com as configuragdes de instalacdo mais relevantes. Ajuste as
configuracoes selecionando a categoria no menu a esquerda ou prossiga diretamente com

a instalacao.

= SUSE Linux Enterprise Server 16.0 Beta ©

B¢ RSy ( A\ 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 P
etwer Localization
B Storage The system will use English (United States) as its default language.

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

i Software

Sa Authentication

@ Dica: Idioma do instalador e teclado
Clique no menu de seta no canto superior direito e selecione Op¢ées do instalador
para alterar o idioma e o mapa do teclado usados pelo instalador. E possivel
alterar o idioma apenas em instalagcdes locais. Se vocé usa um navegador da
Web para instalacdo remota, defina o idioma do contetido de sua preferéncia nas

configuracoes do navegador e recarregue o instalador.

8. Registre seu produto. Insira um cédigo de registro e, opcionalmente, um endereco de e-

mail véalido.
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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.
B Sz Registration code
111 Software @

o .
Sa Authentication Email (optional)

Register

@ Nota: Registro opcional para imagens assinadas com a
chave do desenvolvedor

As imagens assinadas com a chave do desenvolvedor podem permitir que vocé
ignore o registro antes da instalacdo. Se a imagem do seu produto suportar a

instalacdo sem registro, vocé podera ver uma janela popup semelhante a esta:

The key F7B14C0O8AE4DAYBA (home:adrianSuSE OBS Project
<home:adrianSuSE@build.suse.de>) with fingerprint D788 D957 AFQ6 F219 7863 OFD4
F7B1 4C08 AE4D A9BA is unknown. Do you want to trust this key?

Para instalar sem registro, selecione Trust (Confiar)na janela popup.

9. (Opcional) Ajuste as configuracoes de localiza¢do, como idioma, mapa do teclado e fuso

horario.
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SUSE Linux Enterprise Server 16.0 Beta ©

BT Localization

% Registrati :
'z Registration Language Keyboard Time zone

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

() Storage
131 Software

Sa Authentication

10. (Opcional) Defina as configuracoes de rede. Para editar uma conexao de rede existente,

clique nos trés pontos.

= SUSE Linux Enterprise Server 16.0 Beta Install @ (RO

B Network

% Registration : i-Fi
D i Wired Wi-Fi
e Localization Name IP addresses

_ Wired 192.168.122.217/24 : x
[ )

connection fe80:d055:8a16:28bf-88f9/64
(2 Storage 1
335 Software No connected yet

The system has not been configured for connecting
Lo Authentication L
to a Wi-Fi network yet.

Connect
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11. Selecione um dispositivo de armazenamento para instalagao.

= SUSE Linux Enterprise Server 16.0 Beta Install @ [NS]

Overview Sto rage
Tj Hostname . . .
« Installation Devices Encryption
133 Registrarion Structure of the new system, including disks to use and additional devices like LVM volume Protection for the information stored at the
' d
sroups. new file systems, including data, programs,

@ Localization and system files.

Use /dev/dasda, 20.6 GiB ~ toinstall and boot

<> Network All content will be deleted ™

_ New partitions will be created for "/" and "swap" ~
13t Software More devices Other aptions

Lo Authentication

Encryption is disabled

Result
During installation, several actions will be performed to setup the layout shown at the table below.

There are 4 destructive actions planned affecting SLES

» Check the 16 planned actions

Device Mount Point Details Size

v /dev/dasda IBM DASD DASD 20.6 GiB
dasdal /boot/zipl Ext2 Partition New 300 MiB
dasda2 / Btrfs Partition New 183 GiB
dasda3 swap Swap Partition New 2GiB

Atualmente, ha suporte para instalagoes em discos tinicos ou gerenciamento de volumes
l6gicos. Para mudar o disco ou usar o gerenciamento de volumes légicos, clique no
botdo More devices (Mais dispositivos) do nome do dispositivo na secao Installation devices
(Dispositivos de instalacao).

Para usar dispositivos DASD, iSCSI ou zFCP, vocé precisa configurd-los primeiro. Clique
em Other options (Outras opg¢oes) e selecione a tecnologia desejada. As opcoes DASD e
zFCP estarao disponiveis apenas com os dispositivos correspondentes anexados.

Para ativar um disco DASD, selecione-o na lista e clique em Perform am action > Activate
(Executar uma acdo > Ativar). Assim que o disco for ativado, vocé podera seleciona-lo
para instalacdo na tela anterior.

Para ativar um disco zFCP, selecione-o na lista e clique no menu de trés pontos para ativa-
lo.

Para detectar um disco iSCSI, selecione o iniciador iSCSI e clique em Discover iSCSI tagets
(Descobrir destinos iSCSI).
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12.

Por padrao, os sistemas de arquivos serdo alocados como novas parti¢oes no dispositivo
selecionado. Vocé pode alterar esse comportamento na lista suspensa chamada All content
will be deleted (Todo o contetido sera excluido) na secdo Installatin devices (Dispositivos de

instalacao). As seguintes politicas de espaco estao disponiveis:
POLITICAS DE ESPACO

Excluir contetdo atual

Todas as parti¢oes serdo removidas, e todos os dados nos discos serdao perdidos.

Diminuir parti¢cbes existentes

Os dados sd@o mantidos, mas as particoes atuais serao reduzidas conforme necesséario.

Utilize o espaco disponivel
Os dados sdao mantidos. Apenas o espa¢o ndo atribuido a nenhuma particdo sera
usado.

Personalizado

Selecione o que fazer com cada particao.

Para editar parti¢oes individuais, expanda a se¢do Particdes e sistemas de arquivos clicando
em >. Se preferir, configure instantaneos Btrfs, op¢oes de boot e habilite a criptografia
completa de disco (FDE, Full Disk Encryption).

(Opcional) Adicione outro software para instalagdo, como o hipervisor KVM ou o servigo

de gerenciamento de sistema Cockpit.
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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.

13. Defina as configuracoes de autenticacao.

12

o Importante: Sem acesso SSH de root

Por padrdo, o acesso SSH para root estd desabilitado. Portanto, é altamente
recomendado criar um usudrio do sistema. O primeiro usudrio do sistema recebe
automaticamente os privilégios de sudo e também pode ser usado para acessar o

Cockpit.

a. Crie um usuério nao root. Clique em Define a user now (Defina um usuério agora) e

insira os detalhes, como nome de usuario e senha.
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= SUSE Linux Enterprise Server 16.0 Beta [©]

Overview
1% Registration
@ Localization
<> Network
£ Storage

i34 Software

Create user

Full name
Username
Password
@
Password confirmation
@

Cancel

b. Configure os métodos de autenticacdo para o usuério root. Vocé pode usar uma

senha segura, uma chave ptiblica SSH ou as duas opc¢oes.

Overview
I Resistration
@ Localization
<> Netwaork
(&) Storage

i Software

= SUSE Linux Enterprise Server 16.0 Beta ©]

Root authentication methods

® | Use password

@ | Use public SSH Key

Cancel

14. Clique em Install (Instalar) e confirme para iniciar a instalacao.
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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.

15. Aguarde a conclusdo da instalacdo do sistema. A instalacdo leva cerca de 30 minutos para

ser concluida.

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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@ Dica: Registros de instalacdo

Vocé pode usar o menu de seta no canto superior direito da janela para ver os

registros e as mensagens do sistema.

16. Quando a instalacao for concluida, selecione Reboot (Reinicializar).

Congratulations!

The installation on your machine is complete.

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

Reboot

2.4 Resumo

Ap6s as verificacoes de configuracdo, o registro do produto, a instalacao e a reinicializacdo bem-
sucedidos, verifique se vocé pode fazer login e usar o sistema.

PROCEDIMENTO 2: VERIFICANDO O SISTEMA APOS A INSTALACAO

1. Faca login no sistema como usuario root.
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Welcome to SUSE Linux Enterprise Server 16.0 Ailpha3 (x86_64) - Kernel 6.4.0-slfo.1.8-default (ttyl).

33H host key: SHAZ56 :bUpdgEfAYuo lgbMY0s70g IdMEHHCeKikn?7cL3kuCMA (R3A)

35H host key: SHAZ56:L5PRdXeaN9edpLuwDzZSLWxCNKeZ6EWWWtNFopxMgn3U (ECDSA)
33H host key: SHAZ56 :CKASBVUCHUS JKhECTUSYBGORYOQOMRey IfUIOR mDsXY (EDZ25519)
enpls0: 192.168.122.40 fe80::a48b:c31la:eb4:6cOc

Hint: Mum Lock om

localhost login: root
Password: _

2. Para verificar se o sistema estd funcionando como esperado, execute alguns comandos
bésicos.

Welcome to SUSE Linux Enterprise Server 16.0 Alpha3 (xB6_64) - Kernel 6.4.0-slfo.1.8-default (ttyl).

SSH host key: SHAZ56 :bUpdgEfAYuolgbMY0s?0g IAMEHHCeKikn?cL3kuCMA (RSA)

SSH host key: SHAZ56:L5PQdXeaN9edpLuwlzZ9LUWxCNKeZ6EWUWUtNFomdMgn3U (ECDSA)
SSH host key: SHAZ56 :CKAIBUCHUS jKhECTUSYBGQRYOQUMRey I fUIOR nDsXY (EDZ25519)
enpls0: 192.168.122 .40 feB0::a486:c3laebd:bcOc

Hint: Num Lock on

localhost login: root
Password :

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

localhost:™ # puwd
sroot

localhost:™ #

3

Para obter informacoes sobre tépicos relacionados, consulte os seguintes recursos:
Documentacao do projeto de cédigo aberto Agama:

Documentacao da IBM para distribuicoes SUSE: https://www.ibm.com/docs/en/linux-on-

systems?topic = distributions-suse-linux-enterprise-server

4

Copyright© 2006 — 2025 SUSE LLC e colaboradores. Todos os direitos reservados.
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https://agama-project.github.io/docs

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

Documentacao Livre).

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

(*) indicam marcas registradas de terceiros.

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

tais erros.

A GNU Free Documentation License

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

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful
document "free" in the sense of freedom: to assure everyone the effective freedom to copy
and redistribute it, with or without modifying it, either commercially or non-commercially.
Secondarily, this License preserves for the author and publisher a way to get credit for their

work, while not being considered responsible for modifications made by others.

This License is a kind of "copyleft', which means that derivative works of the document must
themselves be free in the same sense. It complements the GNU General Public License, which

is a copyleft license designed for free software.
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We have designed this License to use it for manuals for free software, because free software needs
free documentation: a free program should come with manuals providing the same freedoms
that the software does. But this License is not limited to software manuals; it can be used for
any textual work, regardless of subject matter or whether it is published as a printed book. We

recommend this License principally for works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed
by the copyright holder saying it can be distributed under the terms of this License. Such a
notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under
the conditions stated herein. The "Document", below, refers to any such manual or work. Any
member of the public is a licensee, and is addressed as "you". You accept the license if you copy,

modify or distribute the work in a way requiring permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion

of it, either copied verbatim, or with modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals
exclusively with the relationship of the publishers or authors of the Document to the Document's
overall subject (or to related matters) and contains nothing that could fall directly within that
overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section
may not explain any mathematics.) The relationship could be a matter of historical connection
with the subject or with related matters, or of legal, commercial, philosophical, ethical or
political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being
those of Invariant Sections, in the notice that says that the Document is released under this
License. If a section does not fit the above definition of Secondary then it is not allowed to be
designated as Invariant. The Document may contain zero Invariant Sections. If the Document

does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-
Cover Texts, in the notice that says that the Document is released under this License. A Front-

Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent” copy of the Document means a machine-readable copy, represented in a format
whose specification is available to the general public, that is suitable for revising the document
straightforwardly with generic text editors or (for images composed of pixels) generic paint
programs or (for drawings) some widely available drawing editor, and that is suitable for input
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to text formatters or for automatic translation to a variety of formats suitable for input to text
formatters. A copy made in an otherwise Transparent file format whose markup, or absence of
markup, has been arranged to thwart or discourage subsequent modification by readers is not
Transparent. An image format is not Transparent if used for any substantial amount of text. A

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

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

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

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

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

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

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

2. VERBATIM COPYING

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

copies you must also follow the conditions in section 3.

19 Instalando o SUSE Linux Enterprise Server manualmente com o Agama



You may also lend copies, under the same conditions stated above, and you may publicly display

copies.

3. COPYING IN QUANTITY

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

other respects.

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

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

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

version of the Document.
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4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of

sections 2 and 3 above, provided that you release the Modified Version under precisely this

License, with the Modified Version filling the role of the Document, thus licensing distribution

and modification of the Modified Version to whoever possesses a copy of it. In addition, you

must do these things in the Modified Version:

21

A.

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

original publisher of that version gives permission.

. List on the Title Page, as authors, one or more persons or entities responsible for authorship

of the modifications in the Modified Version, together with at least five of the principal
authors of the Document (all of its principal authors, if it has fewer than five), unless they

release you from this requirement.

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

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

notices.

. Include, immediately after the copyright notices, a license notice giving the public

permission to use the Modified Version under the terms of this License, in the form shown
in the Addendum below.

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

given in the Document's license notice.

. Include an unaltered copy of this License.

. Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at

least the title, year, new authors, and publisher of the Modified Version as given on the
Title Page. If there is no section Entitled "History" in the Document, create one stating the
title, year, authors, and publisher of the Document as given on its Title Page, then add an

item describing the Modified Version as stated in the previous sentence.

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

permission.

K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the
section, and preserve in the section all the substance and tone of each of the contributor

acknowledgements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their

titles. Section numbers or the equivalent are not considered part of the section titles.

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

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

any Invariant Section.

0. Preserve any Warranty Disclaimers.

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

any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but endorsements
of your Modified Version by various parties--for example, statements of peer review or that the

text has been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25
words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only
one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through
arrangements made by) any one entity. If the Document already includes a cover text for the
same cover, previously added by you or by arrangement made by the same entity you are acting
on behalf of, you may not add another; but you may replace the old one, on explicit permission

from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use
their names for publicity for or to assert or imply endorsement of any Modified Version.
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5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under
the terms defined in section 4 above for modified versions, provided that you include in the
combination all of the Invariant Sections of all of the original documents, unmodified, and list
them all as Invariant Sections of your combined work in its license notice, and that you preserve

all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant
Sections may be replaced with a single copy. If there are multiple Invariant Sections with the
same name but different contents, make the title of each such section unique by adding at the
end of it, in parentheses, the name of the original author or publisher of that section if known,
or else a unique number. Make the same adjustment to the section titles in the list of Invariant

Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled "History" in the various original
documents, forming one section Entitled "History"; likewise combine any sections Entitled
"Acknowledgements", and any sections Entitled "Dedications". You must delete all sections
Entitled "Endorsements".

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under
this License, and replace the individual copies of this License in the various documents with a
single copy that is included in the collection, provided that you follow the rules of this License

for verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under
this License, provided you insert a copy of this License into the extracted document, and follow

this License in all other respects regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent
documents or works, in or on a volume of a storage or distribution medium, is called an
"aggregate" if the copyright resulting from the compilation is not used to limit the legal rights
of the compilation's users beyond what the individual works permit. When the Document is
included in an aggregate, this License does not apply to the other works in the aggregate which
are not themselves derivative works of the Document.
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If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if
the Document is less than one half of the entire aggregate, the Document's Cover Texts may be
placed on covers that bracket the Document within the aggregate, or the electronic equivalent
of covers if the Document is in electronic form. Otherwise they must appear on printed covers

that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the
Document under the terms of section 4. Replacing Invariant Sections with translations requires
special permission from their copyright holders, but you may include translations of some or
all Invariant Sections in addition to the original versions of these Invariant Sections. You may
include a translation of this License, and all the license notices in the Document, and any
Warranty Disclaimers, provided that you also include the original English version of this License
and the original versions of those notices and disclaimers. In case of a disagreement between
the translation and the original version of this License or a notice or disclaimer, the original

version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the
requirement (section 4) to Preserve its Title (section 1) will typically require changing the actual
title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided
for under this License. Any other attempt to copy, modify, sublicense or distribute the Document
is void, and will automatically terminate your rights under this License. However, parties
who have received copies, or rights, from you under this License will not have their licenses

terminated so long as such parties remain in full compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns. See https://

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

ADDENDUM: How to use this License for your documents

Copyright (c) YEAR YOUR NAME.

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

or any later version published by the Free Software Foundation;

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

Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the

“with...Texts.” line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three,

merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these
examples in parallel under your choice of free software license, such as the GNU General Public

License, to permit their use in free software.
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