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or media freeze, to give the authors time to provide updated documents. This notification should
describe modifications, if any, made to the document.

2. All substantive modifications (including deletions) be either clearly marked up in the document or
else described in an attachment to the document.

3. Finally, while it is not mandatory under this license, it is considered good form to offer a free copy
of any hardcopy or CD-ROM expression of the author(s) work.

Scopul acestui document este de a furniza un ghid de la Tnceput-la-sfarsit despre cum sa construiti un
exemplu de cluster activ/pasiv cu Pacemaker si de a arata cum poate fi convertit la unul de tip activ/
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1. Document Conventions

This manual uses several conventions to highlight certain words and phrases and draw attention to
specific pieces of information.

In PDF and paper editions, this manual uses typefaces drawn from the Liberation Fonts" set. The
Liberation Fonts set is also used in HTML editions if the set is installed on your system. If not,
alternative but equivalent typefaces are displayed. Note: Red Hat Enterprise Linux 5 and later include
the Liberation Fonts set by default.

1.1. Typographic Conventions

Four typographic conventions are used to call attention to specific words and phrases. These
conventions, and the circumstances they apply to, are as follows.

Mono-spaced Bold

Used to highlight system input, including shell commands, file names and paths. Also used to highlight
keys and key combinations. For example:

To see the contents of the file my_next_bestselling_novel in your current
working directory, enter the cat my_nhext_bestselling_novel command at the
shell prompt and press Enter to execute the command.

The above includes a file name, a shell command and a key, all presented in mono-spaced bold and
all distinguishable thanks to context.

Key combinations can be distinguished from an individual key by the plus sign that connects each part
of a key combination. For example:

Press Enter to execute the command.
Press Ctrl1+Alt+F2 to switch to a virtual terminal.

The first example highlights a particular key to press. The second example highlights a key
combination: a set of three keys pressed simultaneously.

If source code is discussed, class names, methods, functions, variable names and returned values
mentioned within a paragraph will be presented as above, in mono-spaced bold. For example:

! https://fedorahosted.org/liberation-fonts/
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File-related classes include filesystem for file systems, file for files, and dir for
directories. Each class has its own associated set of permissions.

Proportional Bold

This denotes words or phrases encountered on a system, including application names; dialog box text;
labeled buttons; check-box and radio button labels; menu titles and sub-menu titles. For example:

Choose System - Preferences - Mouse from the main menu bar to launch Mouse
Preferences. In the Buttons tab, select the Left-handed mouse check box and click
Close to switch the primary mouse button from the left to the right (making the mouse
suitable for use in the left hand).

To insert a special character into a gedit file, choose Applications - Accessories

- Character Map from the main menu bar. Next, choose Search - Find... from
the Character Map menu bar, type the name of the character in the Search field
and click Next. The character you sought will be highlighted in the Character Table.
Double-click this highlighted character to place it in the Text to copy field and then
click the Copy button. Now switch back to your document and choose Edit — Paste
from the gedit menu bar.

The above text includes application names; system-wide menu names and items; application-specific
menu names; and buttons and text found within a GUI interface, all presented in proportional bold and
all distinguishable by context.

Mono-spaced Bold Italic or Proportional Bold Italic

Whether mono-spaced bold or proportional bold, the addition of italics indicates replaceable or
variable text. Italics denotes text you do not input literally or displayed text that changes depending on
circumstance. For example:

To connect to a remote machine using ssh, type ssh username@domain. name at
a shell prompt. If the remote machine is example . com and your username on that
machine is john, type ssh john@example.com.

The mount -o remount file-system command remounts the named file
system. For example, to remount the /home file system, the command is mount -o
remount /home.

To see the version of a currently installed package, use the rpm -q package
command. It will return a result as follows: package-version-release.

Note the words in bold italics above — username, domain.name, file-system, package, version and
release. Each word is a placeholder, either for text you enter when issuing a command or for text
displayed by the system.

Aside from standard usage for presenting the title of a work, italics denotes the first use of a new and
important term. For example:

Publican is a DocBook publishing system.

1.2. Pull-quote Conventions
Terminal output and source code listings are set off visually from the surrounding text.

Output sent to a terminal is set in mono-spaced roman and presented thus:

viii
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books Desktop documentation drafts mss photos stuff svn
books_tests Desktopl downloads images notes scripts svgs

Source-code listings are also set in mono-spaced roman but add syntax highlighting as follows:

package org.jboss.book.jca.ex1;
import javax.naming.InitialContext;

public class ExClient

{
public static void main(String args[])
throws Exception
{
InitialContext iniCtx = new InitialContext();
Object ref = iniCtx.lookup("EchoBean");
EchoHome home = (EchoHome) ref;
Echo echo = home.create();
System.out.println("Created Echo");
System.out.println("Echo.echo('Hello') = " + echo.echo("Hello"));
}
}

1.3. Notes and Warnings
Finally, we use three visual styles to draw attention to information that might otherwise be overlooked.

Notes are tips, shortcuts or alternative approaches to the task at hand. Ignoring a note should
have no negative consequences, but you might miss out on a trick that makes your life easier.

Important boxes detail things that are easily missed: configuration changes that only apply to
the current session, or services that need restarting before an update will apply. Ignoring a box
labeled 'Important’ will not cause data loss but may cause irritation and frustration.

o Avertisment

Warnings should not be ignored. Ignoring warnings will most likely cause data loss.

2. We Need Feedback!
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If you find a typographical error in this manual, or if you have thought of a way to make this manual
better, we would love to hear from you! Please submit a report in Bugzilla2 against the product
Pacemaker.

When submitting a bug report, be sure to mention the manual's identifier: Clusters_from_Scratch

If you have a suggestion for improving the documentation, try to be as specific as possible when
describing it. If you have found an error, please include the section number and some of the
surrounding text so we can find it easily.

2 http://bugs.clusterlabs.org
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1.1. Domeniul de Aplicare al acestui Document

Clusterele de calculatoare pot fi folosite pentru a furniza servicii sau resurse cu disponibilitate
crescuta. Redundanta mai multor masini este folosita pentru a proteja impotriva esecurilor de multe
feluri.

This document will walk through the installation and setup of simple clusters using the Fedora
distribution, version 14.

The clusters described here will use Pacemaker and Corosync to provide resource management and
messaging. Required packages and modifications to their configuration files are described along with
the use of the Pacemaker command line tool for generating the XML used for cluster control.

Pacemaker este o componenta centrald si furnizeaza gestiunea resurselor necesara in aceste
sisteme. Aceasta gestiune include detectarea si recuperarea de la esecul diverselor noduri, resurselor
si serviciilor care sunt sub controlul acestuia.

Cand sunt necesare informatii mai aprofundate si pentru utilizarea in lumea reald, va rugam sa faceti
referinta la manualul Pacemaker Explainedl.

1.2. Ce Este Pacemaker?

Pacemaker is a cluster resource manager. It achieves maximum availability for your cluster services
(aka. resources) by detecting and recovering from node and resource-level failures by making use of
the messaging and membership capabilities provided by your preferred cluster infrastructure (either
Corosync or Heartbeat).

Pacemaker’s key features include:

» Detectarea si recuperarea esecurilor la nivel de nod si serviciu

Agnostic d.p.d.v. al stocarii, nu sunt cerinte pentru spatiu de stocare partajat

Agnostic d.p.d.v. al resurselor, orice poate fi scriptat poate fi folosit intr-un cluster

Supports STONITH for ensuring data integrity

 Suporta clustere mici si mari

! http:/iwww.clusterlabs.org/doc/
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» Supports both quorate and resource driven clusters
» Supports practically any redundancy configuration
» Configuratie replicatd Tn mod automat care poate fi actualizata de pe orice nod
« Abilitatea de a specifica ordonare, colocare si anti-colocare la nivelul intregului cluster
« Suport pentru tipuri de servicii avansate
 Clone: pentru servicii care trebuie sa fie active pe mai multe noduri
« Stari-multiple: pentru servicii cu mai multe moduri de operare (ex. master/slave, primar/secundar)

» Shell de cluster unificat, scriptabil

1.3. Arhitectura Pacemaker

La cel mai Tnalt nivel, clusterul este compus din trei parti:

« Non-cluster aware components (illustrated in green). These pieces include the resources
themselves, scripts that start, stop and monitor them, and also a local daemon that masks the
differences between the different standards these scripts implement.

* Resource management Pacemaker provides the brain (illustrated in blue) that processes and reacts
to events regarding the cluster. These events include nodes joining or leaving the cluster; resource
events caused by failures, maintenance, scheduled activities; and other administrative actions.
Pacemaker will compute the ideal state of the cluster and plot a path to achieve it after any of these
events. This may include moving resources, stopping nodes and even forcing them offline with
remote power switches.

« Low level infrastructure Corosync provides reliable messaging, membership and quorum information
about the cluster (illustrated in red).




Arhitectura Pacemaker

Cluster Resource Manager

Fig. 1.1. Vederea Conceptuala a Stivei

When combined with Corosync, Pacemaker also supports popular open source cluster filesystems. 2

Due to recent standardization within the cluster filesystem community, they make use of a common
distributed lock manager which makes use of Corosync for its messaging capabilities and Pacemaker
for its membership (which nodes are up/down) and fencing services.

2 Even though Pacemaker also supports Heartbeat, the filesystems need to use the stack for messaging and membership and
Corosync seems to be what they're standardizing on. Technically it would be possible for them to support Heartbeat as well,
however there seems little interest in this.
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uild Dependancy

-

Pacemaker

Fig. 1.2. Stiva Pacemaker

1.3.1. Componente Interne

Pacemaker Tnsusi este compus din patru componente cheie (ilustrate mai jos cu aceeasi schema de
culori ca si In diagrama anterioard):

« CIB (aka. Cluster Information Base)

CRMd (aka. Cluster Resource Management daemon)

PEngine (aka. PE sau Policy Engine)

STONITHd




Componente Interne

Pacemaker Internals

Fig. 1.3. Componente Interne

The CIB uses XML to represent both the cluster’s configuration and current state of all resources in
the cluster. The contents of the CIB are automatically kept in sync across the entire cluster and are
used by the PEngine to compute the ideal state of the cluster and how it should be achieved.

This list of instructions is then fed to the DC (Designated Co-ordinator). Pacemaker centralizes all
cluster decision making by electing one of the CRMd instances to act as a master. Should the elected
CRMd process, or the node it is on, fail... a new one is quickly established.

The DC carries out the PEngine’s instructions in the required order by passing them to either the
LRMd (Local Resource Management daemon) or CRMd peers on other nodes via the cluster
messaging infrastructure (which in turn passes them on to their LRMd process).

Nodurile vecine raporteaza toate rezultatele operatiunilor Tnapoi catre DC si pe baza rezultatelor
asteptate si a rezultatelor actuale, fie va executa orice actiuni care necesitau sa astepte ca si cele
anterioare sa termine sau va anula procesarea si va ruga PEngine-ul sa recalculeze starea ideala a
clusterului pe baza rezultatelor neasteptate.
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In anumite cazuri, ar putea fi necesar sa opreasca alimentarea nodurilor pentru a proteja datele
partajate sau pentru a termina recuperarea resurselor. Pentru acest lucru Pacemaker vine cu
STONITHd. STONITH este un acronim pentru Shoot-The-Other-Node-In-The-Head (impusca celalalt
nod Tn cap) si este implementat de obicei cu un switch de alimentare cu curent controlat de la distanta.
in Pacemaker, dispozitivele STONITH sunt modelate precum resursele (si configurate in CIB) pentru
a permite monitorizarea facila a acestora in caz de esec, totusi STONITHd se ocupa de intelegerea
topologiei STONITH astfel Tncat clientii acestuia sa solicite pur si simplu ca un nod sa fie evacuat fortat
si acesta se va ocupa de rest.

1.4. Tipuri de Clustere Pacemaker

Pacemaker nu face nici un fel de presupuneri despre mediul vostru, acest aspect ii permite sa suporte
practic orice configuratie redundanta® incluzand Activ/Activ, Activ/Pasiv, N+1, N+M, N-la-1 si N-la-N.

In acest document ne vom concentra pe setarea unui server web Apache cu disponibilitate crescuta
cu un cluster Activ/Pasiv folosind DRBD si Ext4 pentru a stoca datele. Apoi, vom actualiza clusterul la
Activ/Activ folosind GFS2.

8 http://en.wikipedia.org/wiki/High-availability_cluster#Node_configurations
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Tipuri de Clustere Pacemaker

Active / Passi

Services

C|uster Pacema ker
Software

Hardware

Fig. 1.4. Redundanta Activa/Pasiva
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Active |/ Active

Services

Cluster Pacemaker
Software

Hardware

IST DST 0OST DS
Shared Storage

Fig. 1.5. Redundanta N la N
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2.1. Instalarea Sistemului de Operare

Detailed instructions for installing Fedora are available at http:/docs.fedoraproject.org/install-guide/
f13/in a number of languages. The abbreviated version is as follows...

Point your browser to http://fedoraproject.org/en/get-fedora-all, locate the Install Media section and
download the install DVD that matches your hardware.

Burn the disk image to a DVD ! and boot from it. Or use the image to boot a virtual machine as | have
done here. After clicking through the welcome screen, select your language and keyboard layout 2

! http://docs.fedoraproject.org/readme-burning-isos/en-US.html
2 http://docs.fedoraproject.org/install-guide/f13/en-US/html/s1-langselection-x86.html



http://docs.fedoraproject.org/install-guide/f13/
http://docs.fedoraproject.org/install-guide/f13/
http://fedoraproject.org/en/get-fedora-all
http://docs.fedoraproject.org/readme-burning-isos/en-US.html
http://docs.fedoraproject.org/install-guide/f13/en-US/html/s1-langselection-x86.html
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[ F-13
e |

pshot  © Settings Ur

Copyright & 2003-2009 Red Hot, Inc. and ofhers. Al righis reserved.

| Back | [

tinstalled. Choose the Virtual Machine > Install VMware Tools menu. @ FO-

Fig. 2.1. Installation: Good choice
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[ F-13

G@ (o

ke Snapshot © Settings

of devices will your installation involve?

Storage Devices
or upgrades to typical types of storage devices. If you're not sure which option is right for

= is probably it

alized Storage Devices
or upgrades to devices such as Storage Area Networks (SANS) or mainframe attached disks

usually in an enterprise environment

o Back

15 not installed. Choose the Virtual Machine > Install VMware Tools menu. C ) il

Fig. 2.2. Instalarea Fedora - Dispozitive de Stocare
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Assign your machine a host name. o happen to control the clusterlabs.org domain name, so | will use
that here.

8 http://docs.fedoraproject.org/install-guide/f13/en-US/html/sn-networkconfig-fedora.html

12
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[ F-13

G@ (o

ke Snapshot © Settings

Please name this computer. The
hostname identifies the computer on a
network.

| pcmk-1.clusterlabs.org

k

o Back

our computer, press Control-38 Q ﬂ 3E ﬂ

Fig. 2.3. Instalarea Fedora - Nume de gazda
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You will then be prompted to indicate the machine’s physical location and to supply a root password. 4
Now select where you want Fedora installed. °
As | don't care about any existing data, | will accept the default and allow Fedora to use the complete

drive. However | want to reserve some space for DRBD, so I'll check the Review and modify
partitioning layout box.

4 http://docs.fedoraproject.org/install-guide/f13/en-US/html/sn-account_configuration.html
5 http://docs.fedoraproject.org/install-guide/f13/en-US/html/s1-diskpartsetup-x86.html

14
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G| F-13

@ @[5

ke Snapshot © Settings

fe

> of installation would you like?
Use All Space

Removes all partitions on the selected device(s). This includes partitions created by other operating
sy stems.

Tip: This cption will remove data from the selected device(s). Make sure you have backups.

Replace Existing Linux System(s)
Remowves all Linux partitions on the selected device(s). This does not remove other partitions you
may have on your storage device(s) (such as WFAT or FAT32).

Tip: This cption will remove data from the selected device(s). Make sure you have backups.

Shrink Current System
Shrinks existing partitions to create free space for the default layout.

Use Free Space
Retains your current data and partitions and uses only the unpartitioned space on the selected dewvice
(=), assuming you have encugh free space available.

Create Custom Layout
Manually create your own custom layout on the selected device(s) using our partitioning tool.

- system
and modify partitioning layout|

| o Back

is not installed. Choose the Virtual Machine > Install VMware Tools menu. ® il

Fig. 2.4. Instalarea Fedora - Tipul de Instalare

15
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By default, Fedora will give all the space to the / (aka. root) partition. Wel'll take some back so we can
use DRBD.

16
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&) F-13

G@ (o

ke Snapshot © Settings

LVM Volume Group vg_pcmkl (7680 MB)

vg_pcmkl-lv_root vg_pocmkl-
6720 MB 8960 MB

Size  Mount Point/

Device (MB) RAIDNolume Type Format
lume Groups
cmkl 7680
root 6720 / extd
swap 960 swap v
ves
lal 500 /boot extd v
la2 7691 vg pcmkl physical volume (LVM)
Create | | Edit | | Delete
| <o Back
15 not installed. Choose the Virtual Machine > Install VMware Tools menu. C ) il

Fig. 2.5. Instalarea Fedora - Partitionarea Implicita
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Asezarea finalizata a partitiilor ar trebui s& arate asemanator cu diagrama de mai jos.

M

If you plan on following the DRBD or GFS2 portions of this guide, you should reserve at least 1Gb
of space on each machine from which to create a shared volume. Fedora Installation - Customize
PartitioningFedora Installation: Create a partition to use (later) for website data

18
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G@ (o

ke Snapshot © Settings

fe

LVM Volume Group vg_pcmkl (7680 MB)

vg_pcmkl-lv_root vg_pcmkl-lvg pomkl-g
5728 MB 960 MB 992 MB

Size  Mount Point/

Device (MB) RAIDNolume Type Format
lume Groups
cmkl 7680
root 5728 | extd v
swap 960 swap v
bd_test 992 ext4 v
ves
lal 500 /boot ext4 v
a2 7691 vg _pcmkl physical volume (LVM)
Create | | Edit | | Delete
| o Back
15 not installed. Choose the Virtual Machine > Install VMware Tools menu. C ) il

Fig. 2.6. Instalarea Fedora - Customizarea Partitionarii
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&) F-13
A "

pshot  © Settings Ur

t loader on /dev/sda. |Qhange device|

t loader password |':II'|:1|'|-:Je Eaaa':-;u:-l'u:l|

r operating system list

el Device 2
lora /dev/mapper/vg_pcmkl-lv_root —E
De

o Back ‘ [

tinstalled. Choose the Virtual Machine > Install VMware Tools menu. @ FO-

Fig. 2.7. Instalarea Fedora - Bootloader
20
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Next choose which software should be installed. Change the selection to Web Server since we plan
on using Apache. Don’t enable updates yet, we’ll do that (and install any extra software we need) later.
After you click next, Fedora will begin installing.

21
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&) F-13
A "

pshot  © Settings Ur

stallation of Fedora includes a set of software applicable for general
=, You can optionally select a different set of software now.

Desktop
Development

any additional repositories that you want to use for software installation.

N Repo

Beta - x86_64

-Beta - xB6_64 - Test Updates

lonal software repositories ‘ | %Mndify repository ‘

r customize the software selection now, or after install via the software
application.

later ) Customize now

‘ <o Back ‘ [

t installed. Choose the Virtual Machine > Install VMware Tools menu. ﬁf :E @ E

Fig. 2.8. Instalarea Fedora - Software
22
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Go grab something to drink, this may take a while

23
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&) F-13
A "

pshot  © Settings Ur

Copyright © 2003-2009 Red Hat, Inc. ond ofhiers. All righis reserved.

Packages completed: 10 of 1012

-codes-3.14-1.fcl3.noarch (9 MB)
ind translations

[ Back | |

tinstalled. Choose the Virtual Machine > Install VMware Tools menu. @ rO-

Fig. 2.9. Instalarea Fedora - Instaleaza
24
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[ F-13

G@ (o

ke Snapshot © Settings

Congratulations, your Fedora installation is complete.

|
| Please reboot to use the installed system. Note that upc
| available to ensure the proper functioning of your system
——— of these updates is recommended after the reboot.
Z T 1,
| Bacl |
15 not installed. Choose the Virtual Machine > Install VMware Tools menu. C ) k4

Fig. 2.10. Instalarea Fedora - Instalarea a Terminat
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Once the node reboots, follow the on screen instructions ° to create a system user and configure the
time.

6 http://docs.fedoraproject.org/install-guide/f13/en-US/html/ch-firstboot.html

26
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@ [
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Welcome

There are a few more steps to take before your system is ready to use. The Setup
Agent will now guide you through some basic configuration. Please click the
"Forward" button in the lower right corner to continue

fedora

is not installed. Choose the Virtual Machine > Install VMware Tools menu. ® k&

Fig. 2.11. Instalarea Fedora - Primul Boot
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3 F-13

Py .

nshot Settings Lir

Create User

Y¥ou must create a 'username’ for regular (non-administrative) use of your system.
Tocreate a system 'usemame’, please provide the information requested below.

Username: beekhof

Full Mame: Andrew Beekhof
Password:

Confirm Password: | seeees

If you need to use network authentication, such as Kerberos or NIS, please click the
Use Network Login button.

-Llse Metwork Login... |

e | [

tinstalled. Choose the Virtual Machine > Install VMware Tools menu. ® ¥ 9]

Fig. 2.12. Instalarea Fedora - Creati un Utilizator Neprivilegiat
28
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@

It is highly recommended to enable NTP on your cluster nodes. Doing so ensures all nodes agree
on the current time and makes reading log files significantly easier. Fedora Installation - Date and
TimeFedora Installation: Enable NTP to keep the times on all your nodes consistent

29



Cap. 2. Instalare

3 F-13

L LD _
pshot  © Settings Ur

Date and Time

FPlease set the date and time for the system.

Date and Time

Current date and time: Tus 04 May 2010 05:04:17 PM CEST

'Synchronize date and time over the network|

Synchronize date and time on your computer with a
remote time server using the Network Time Protocol:

NTP Servers

0.fedora. pool. ntp. org r == Ad
1.fedora. pool. ntp. org

2. fedora. pool.ntp.org

[» Advanced Options

e [

tinstalled. Choose the Virtual Machine > Install VMware Tools menu. ® ¥ 9]

Fig. 2.13. Instalarea Fedora - Data si Ora
30
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Selectati cu mouse-ul prin urmatorul ecran pana ajungeti la fereastra de login. Selectati utilizatorul pe
care l-ati creat si furnizati parola pe care ati ales-o mai devreme.

31
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|:'|;'-_'|:'J Add/'Remove Software
entation > i‘j Authentication

@ Bootloader

his Computer LéD Date & Time

creen

Configure network devices and connections

EE SELinux Management

‘a} Services

[
%

L’@] Software Update

S
' ;:}J Users and Groups
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M

Do not accept the default network settings. Cluster machines should never obtain an ip address
via DHCP. Here | will use the internal addresses for the clusterlab.org network.

33
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3 F-13
@ @ u =B Tuem

| General | Route Hardware Device
Mickname: |E

| Controlled by NetworkManager

Activate device when computer starts
[ ] Allow all users to enable and disable the device

| Enable IPvE configuration for this interface

() Automatically obtain IP address settings with:

o

(@ Statically set IP addresses:

Manual IP Address Settings

Address: 192.168.9.41

Subnet mask: 255.255.255.0

Default gateway address: | 192.168.9.1

Primary DNS: | 192.168.9.1

Secondary DNS: |

] Set MTU m:| 1500
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tem G}@j -[d}lil@ ]

= Network Configuration =) =)[3)

File Profile Help

5 e B @ (S )

MNew Edit Copy Delete Activate | Deactivate

| Devices | Hardware DMNS Hosts

= ES] You may configure network devices associated with
:I E] physical hardware here. Multiple logical devices can be
Iy associated with a single piece of hardware.

Profile Status Device  Nickname Type

N =t

Active profile: Common (modified)
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omatic Bug Reporting Tool
/DVD Creator

ja Dup Backup Tool

Kk Usage Analyzer

k. Utility

> Browser

Linux Policy Generation Tool
Linux Troubleshooter

stem Monitor

Lse the command line




Instalarea Software-ului de Cluster

Aceea a fost ultima captura de ecran, de aici inainte vom lucra de la terminal.

2.2. Instalarea Software-ului de Cluster

Go to the terminal window you just opened and switch to the super user (aka. "root") account with the
su command. You will need to supply the password you entered earlier during the installation process.

[beekhof@pcmk-1 ~]$ su -
Password:
[root@pcmk-1 ~]#

Luati aminte ca numele de utilizator (textul dinaintea simbolului @) acum indica faptul ca rulam
ca super utilizatorul "root".

# ip addr
1: lo: <LOOPBACK, UP, LOWER_UP> mtu 16436 gdisc noqueue state UNKNOWN
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
inet6 ::1/128 scope host
valid _1ft forever preferred_lft forever
2: eth@: <BROADCAST,MULTICAST,UP,LOWER _UP> mtu 1500 qdisc pfifo_fast state UNKNOWN glen 1000
link/ether 00:0c:29:6f:e1:58 brd ff:ff:ff:ff:ff:ff
inet 192.168.9.41/24 brd 192.168.9.255 scope global eth®
inet6 ::20c:29ff:fe6f:e158/64 scope global dynamic
valid_1ft 2591667sec preferred_lft 604467sec
inet6 2002:57ae:43fc:0:20c:29ff:fe6f:e158/64 scope global dynamic
valid_1ft 2591990sec preferred_l1ft 604790sec
inet6 fe80::20c:29ff:fe6f:e158/64 scope link
valid _1ft forever preferred_lft forever
# ping -c 1 www.google.com
PING www.1l.google.com (74.125.39.99) 56(84) bytes of data.
64 bytes from fx-in-f99.1e100.net (74.125.39.99): icmp_seq=1 ttl=56 time=16.7 ms

--- www.l.google.com ping statistics ---

1 packets transmitted, 1 received, 0% packet loss, time 20ms
rtt min/avg/max/mdev = 16.713/16.713/16.713/0.000 ms

# /sbin/chkconfig network on

#

2.2.1. Scurtaturi de Securitate

Pentru a simplifica acest ghid si pentru a ne concentra pe aspecte care sunt legate in mod direct de
clustering, o sa dezactivam acum firewall-ul masinii si instalarea de SELinux. Ambele aceste actiuni
creeaza probleme semnificative de securitate si nu ar trebui sa fie efectuate pe masini care vor fi
expuse in mod direct catre lumea exterioara.
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TODO: Crearea unui Apendix care sa se ocupe cu (cel putin) reactivarea firewall-ului.

# sed -i.bak "s/SELINUX=enforcing/SELINUX=permissive/g" /etc/selinux/config
# /sbin/chkconfig --del iptables
# service iptables stop

iptables: Flushing firewall rules: [ 0K ]
iptables: Setting chains to policy ACCEPT: filter [ oK ]
iptables: Unloading modules: [ oK ]

Va trebui sa reporniti pentru ca modificarile de SELinux sa ia effect. Altfel ati vedea ceva similar
cu acesta cand veti porni corosync:

May 4 19:30:54 pcmk-1 setroubleshoot: SELinux is preventing /usr/sbin/

corosync "getattr" access on /. For complete SELinux messages. run sealert -1
6e0d4384-638e-4d55-9aaf-7dac011f29c1

May 4 19:30:54 pcmk-1 setroubleshoot: SELinux is preventing /usr/sbin/

corosync "getattr" access on /. For complete SELinux messages. run sealert -1
6e0d4384-638e-4d55-9aaf-7dac011f29c1

2.2.2. Instalati Software-ul de Cluster

incepand cu versiunea 12, Fedora vine cu versiuni recente ale tuturor lucrurilor de care aveti nevoie,
asa ca pur si simplu porniti shell-ul si rulati:

# sed -i.bak "s/enabled=0/enabled=1/g"

/etc/yum.repos.d/fedora.repo

# sed -i.bak "s/enabled=0/enabled=1/g"

/etc/yum.repos.d/fedora-updates.repo

# yum install -y pacemaker corosync

Loaded plugins: presto, refresh-packagekit

fedora/metalink | 22 kB 00:00
fedora-debuginfo/metalink | 16 kB 00:00
fedora-debuginfo | 3.2 kB 00:00
fedora-debuginfo/primary_db | 1.4 MB 00:04
fedora-source/metalink | 22 kB 00:00
fedora-source | 3.2 kB 00:00
fedora-source/primary_db | 3.0 MB 00:05
updates/metalink | 26 kB 00:00
updates | 2.6 kB 00:00
updates/primary_db | 1.1 kB 00:00
updates-debuginfo/metalink | 18 kB 00:00
updates-debuginfo | 2.6 kB 00:00
updates-debuginfo/primary_db | 1.1 kB 00:00
updates-source/metalink | 25 kB 00:00
updates-source | 2.6 kB 00:00
updates-source/primary_db | 1.1 kB 00:00
Setting up Install Process
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Resolving Dependencies
--> Running transaction check
---> Package corosync.x86_64 0:1.2.1-1.fc13 set to be updated

--> Processing

Dependency: corosynclib = 1.2.1-1.fc13 for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libquorum.so.4(COROSYNC_QUORUM_1.0)(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libvotequorum.so.4(COROSYNC_VOTEQUORUM_1.0)(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libcpg.so.4(COROSYNC_CPG_1.0)(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libconfdb.so.4(COROSYNC_CONFDB_1.0)(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libcfg.so.4(COROSYNC_CFG_0.82)(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libpload.so.4(COROSYNC_PLOAD_1.0)(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing
--> Processing
--> Processing

Dependency: liblogsys.so.4()(64bit) for package: corosync-1.2.1-1.fc13.x86_64
Dependency: libconfdb.so.4()(64bit) for package: corosync-1.2.1-1.fc13.x86_64
Dependency: libcoroipcc.so.4()(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing
--> Processing
--> Processing

Dependency: libcpg.so.4()(64bit) for package: corosync-1.2.1-1.fc13.x86_64
Dependency: libquorum.so.4()(64bit) for package: corosync-1.2.1-1.fc13.x86_64
Dependency: libcoroipcs.so.4()(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libvotequorum.so.4()(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing
--> Processing

Dependency: libcfg.so.4()(64bit) for package: corosync-1.2.1-1.fc13.x86_64
Dependency: libtotem_pg.so.4()(64bit) for package:

corosync-1.2.1-1.fc13.x86_64

--> Processing

Dependency: libpload.so.4()(64bit) for package: corosync-1.2.1-1.fc13.x86_64

---> Package pacemaker.x86_64 0:1.1.5-1.fc13 set to be updated

--> Processing
--> Processing
--> Processing
--> Processing
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.
--> Processing
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.
--> Processing
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.
--> Processing
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.
--> Processing
--> Processing
pacemaker-1.1.
--> Processing
pacemaker-1.1.

Dependency: heartbeat >= 3.0.0 for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: net-snmp >= 5.4 for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: resource-agents for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: cluster-glue for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: libnetsnmp.so.20()(64bit) for package:

5-1.fc13.x86_64

Dependency: libcrmcluster.so.1()(64bit) for package:

5-1.fc13.x86_64

Dependency: libpengine.so.3()(64bit) for package:

5-1.fc13.x86_64

Dependency: libnetsnmpagent.so.20()(64bit) for package:

5-1.fc13.x86_64

Dependency: libesmtp.so.5()(64bit) for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: libstonithd.so.1()(64bit) for package:

5-1.fc13.x86_64

Dependency: libhbclient.so.1()(64bit) for package:

5-1.fc13.x86_64

Dependency: libpils.so.2()(64bit) for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: libpe_status.so.2()(64bit) for package:

5-1.fc13.x86_64

Dependency: libnetsnmpmibs.so.20()(64bit) for package:

5-1.fc13.x86_64

Dependency: libnetsnmphelpers.so.20()(64bit) for package:

5-1.fc13.x86_64

Dependency: libcib.so.1()(64bit) for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: libccmclient.so.1()(64bit) for package:

5-1.fc13.x86_64

Dependency: libstonith.so.1()(64bit) for package:

5-1.fc13.x86_64

Dependency: liblrm.so.2()(64bit) for package: pacemaker-1.1.5-1.fc13.x86_64
Dependency: libtransitioner.so.1()(64bit) for package:

5-1.fc13.x86_64

Dependency: libpe_rules.so.2()(64bit) for package:

5-1.fc13.x86_64
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--> Processing Dependency: libcrmcommon.so.2()(64bit) for package:
pacemaker-1.1.5-1.fc13.x86_64

--> Processing Dependency: libplumb.so.2()(64bit) for package: pacemaker-1.1.5-1.fc13.x86_64
--> Running transaction check

---> Package cluster-glue.x86_64 0:1.0.2-1.fc13 set to be updated

--> Processing Dependency: perl-TimeDate for package: cluster-glue-1.0.2-1.fc13.x86_64
--> Processing Dependency: libOpenIPMIutils.so.0()(64bit) for package: cluster-
glue-1.0.2-1.fc13.x86_64

--> Processing Dependency: l1ibOpenIPMIposix.so0.0()(64bit) for package: cluster-
glue-1.0.2-1.fc13.x86_64

--> Processing Dependency: libopenhpi.so.2()(64bit) for package: cluster-
glue-1.0.2-1.fc13.x86_64

--> Processing Dependency: 1libOpenIPMI.so.0()(64bit) for package: cluster-
glue-1.0.2-1.fc13.x86_64

---> Package cluster-glue-libs.x86_64 0:1.0.2-1.fc13 set to be updated

---> Package corosynclib.x86_64 0:1.2.1-1.fc13 set to be updated

--> Processing Dependency: librdmacm.so.1(RDMACM_1.0)(64bit) for package:
corosynclib-1.2.1-1.fc13.x86_64

--> Processing Dependency: libibverbs.so.1(IBVERBS_1.0)(64bit) for package:
corosynclib-1.2.1-1.fc13.x86_64

--> Processing Dependency: libibverbs.so.1(IBVERBS_1.1)(64bit) for package:
corosynclib-1.2.1-1.fc13.x86_64

--> Processing Dependency: libibverbs.so.1()(64bit) for package:
corosynclib-1.2.1-1.fc13.x86_64

--> Processing Dependency: librdmacm.so.1()(64bit) for package:
corosynclib-1.2.1-1.fc13.x86_64

---> Package heartbeat.x86_64 0:3.0.0-0.7.0daab7da36a8.hg.fcl13 set to be updated
--> Processing Dependency: PyXML for package: heartbeat-3.0.0-0.7.0daab7da36a8.hg.fc13.x86_64
---> Package heartbeat-1ibs.x86_64 0:3.0.0-0.7.0daab7da36a8.hg.fc13 set to be updated
---> Package libesmtp.x86_64 0:1.0.4-12.fcl1l2 set to be updated

---> Package net-snmp.x86_64 1:5.5-12.fc13 set to be updated

--> Processing Dependency: libsensors.so.4()(64bit) for package: 1:net-
snmp-5.5-12.fc13.x86_64

---> Package net-snmp-libs.x86_64 1:5.5-12.fc13 set to be updated

---> Package pacemaker-1ibs.x86_64 0:1.1.5-1.fc13 set to be updated

---> Package resource-agents.x86_64 0:3.0.10-1.fc13 set to be updated

--> Processing Dependency: libnet.so.1()(64bit) for package: resource-
agents-3.0.10-1.fc13.x86_64

--> Running transaction check

---> Package OpenIPMI-libs.x86_64 0:2.0.16-8.fcl13 set to be updated

---> Package PyXML.x86_64 0:0.8.4-17.fc13 set to be updated

---> Package libibverbs.x86_64 0:1.1.3-4.fc13 set to be updated

--> Processing Dependency: libibverbs-driver for package: libibverbs-1.1.3-4.fc13.x86_64
---> Package libnet.x86_64 0:1.1.4-3.fc12 set to be updated

---> Package librdmacm.x86_64 0:1.0.10-2.fc1l3 set to be updated

---> Package 1lm_sensors-1ibs.x86_64 0:3.1.2-2.fcl13 set to be updated

---> Package openhpi-libs.x86_64 0:2.14.1-3.fc13 set to be updated

---> Package perl-TimeDate.noarch 1:1.20-1.fc13 set to be updated

--> Running transaction check

---> Package libmlx4.x86_64 0:1.0.1-5.fc13 set to be updated

--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version Repository Size
Installing:

corosync x86_64 1.2.1-1.fc13 fedora 136 k
pacemaker X86_64 1.1.5-1.fc13 fedora 543 k
Installing for dependencies:

OpenIPMI-1libs x86_64 2.0.16-8.fc13 fedora 474 k
PyXML X86_64 0.8.4-17.fc13 fedora 906 k
cluster-glue x86_64 1.0.2-1.fc13 fedora 230 k
cluster-glue-libs x86_64 1.0.2-1.fc13 fedora 116 k
corosynclib X86_64 1.2.1-1.fc13 fedora 145 k
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heartbeat X86_64 3.0.0-0.7.0daab7da36a8.hg.fc13 updates 172 k
heartbeat-1ibs x86_64 3.0.0-0.7.0daab7da36a8.hg.fc13 updates 265 k
libesmtp x86_64 1.0.4-12.fc12 fedora 54 k
libibverbs X86_64 1.1.3-4.fc13 fedora 42 k
libmlx4 Xx86_64 1.0.1-5.fc13 fedora 27 k
libnet x86_64 1.1.4-3.fc1l2 fedora 49 k
librdmacm X86_64 1.0.10-2.fc13 fedora 22 k
1m_sensors-1libs Xx86_64 3.1.2-2.fc13 fedora 37 k
net-snmp x86_64 1:5.5-12.fc13 fedora 295 k
net-snmp-libs X86_64 1:5.5-12.fc13 fedora 1.5 M
openhpi-libs X86_64 2.14.1-3.fc13 fedora 135 k
pacemaker-1libs x86_64 1.1.5-1.fc13 fedora 264 k
perl-TimeDate noarch 1:1.20-1.fc13 fedora 42 k
resource-agents X86_64 3.0.10-1.fc13 fedora 357 k

Transaction Summary

Install 21 Package(s)

Upgrade 0 Package(s)

Total download size: 5.7 M

Installed size: 20 M

Downloading Packages:

Setting up and reading Presto delta metadata

updates-testing/prestodelta | 164 kB 00:00

fedora/prestodelta | 150 B 00:00
Processing delta metadata

Package(s) data still to download: 5.7 M

(1/21): OpenIPMI-1libs-2.0.16-8.fc13.x86_64.rpm 474 kB 00:00
(2/21): PyXML-0.8.4-17.fc13.x86_64.rpm 906 kB 00:01
(3/21): cluster-glue-1.0.2-1.fc13.x86_64.rpm 230 kB 00:00
(4/21): cluster-glue-1libs-1.0.2-1.fc13.x86_64.rpm 116 kB 00:00
(5/21): corosync-1.2.1-1.fc13.x86_64.rpm 136 kB 00:00
(6/21): corosynclib-1.2.1-1.fc13.x86_64.rpm 145 kB 00:00
(7/21): heartbeat-3.0.0-0.7.0daab7da36a8.hg.fc13.x86_64.rpm 172 kB 00:00
(8/21): heartbeat-1ibs-3.0.0-0.7.0daab7da36a8.hg.fc13.x86_64.rpm 265 kB 00:00
(9/21): libesmtp-1.0.4-12.fc12.x86_64.rpm 54 kB 00:00
(16/21): libibverbs-1.1.3-4.fc13.x86_64.rpm 42 kB 00:00

I
I
I
I
I
I
I
I
I
I
(11/21): libmlx4-1.0.1-5.fc13.x86_64.rpm | 27 kB 00:00
I
I
I
I
I
I
I
I
I
I

(12/21): libnet-1.1.4-3.fc12.x86_64.rpm 49 kB 00:00
(13/21): librdmacm-1.0.10-2.fc13.x86_64.rpm 22 kB 00:00
(14/21): 1lm_sensors-1libs-3.1.2-2.fc13.x86_64.rpm 37 kB 00:00
(15/21): net-snmp-5.5-12.fc13.x86_64.rpm 295 kB 00:00
(16/21): net-snmp-1libs-5.5-12.fc13.x86_64.rpm 1.5 MB 00:01
(17/21): openhpi-libs-2.14.1-3.fc13.x86_64.rpm 135 kB 00:00
(18/21): pacemaker-1.1.5-1.fc13.x86_64.rpm 543 kB 00:00
(19/21): pacemaker-1libs-1.1.5-1.fc13.x86_64.rpm 264 kB 00:00
(20/21): perl-TimeDate-1.20-1.fc13.noarch.rpm 42 kB 00:00
(21/21): resource-agents-3.0.10-1.fc13.x86_64.rpm 357 kB 00:00
Total 539 kB/s | 5.7 MB 00:10
warning: rpmts_HdrFromFdno: Header V3 RSA/SHA256 Signature, key ID e8e40fde: NOKEY

fedora/gpgkey | 3.2 kB 00:00 ...
Importing GPG key OXEBE4QFDE "Fedora (13) <fedora@fedoraproject.org%gt;" from /etc/pki/rpm-
gpg/RPM-GPG-KEY-fedora-x86_64

Running rpm_check_debug
Running Transaction Test
Transaction Test Succeeded
Running Transactio

Installing : 1m_sensors-1libs-3.1.2-2.fc13.x86_64 1/21
Installing : 1:net-snmp-libs-5.5-12.fc13.x86_64 2/21
Installing : l:net-snmp-5.5-12.fc13.x86_64 3/21
Installing : openhpi-1libs-2.14.1-3.fc13.x86_64 4/21
Installing : libibverbs-1.1.3-4.fc13.x86_64 5/21
Installing : libmlx4-1.0.1-5.fc13.x86_64 6/21
Installing : librdmacm-1.0.10-2.fc13.x86_64 7/21
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Installing : corosync-1.2.1-1.fc13.x86_64 8/21
Installing : corosynclib-1.2.1-1.fc13.x86_64 9/21
Installing : libesmtp-1.0.4-12.fc12.x86_64 10/21
Installing : OpenIPMI-1ibs-2.0.16-8.fc13.x86_64 11/21
Installing : PyXML-0.8.4-17.fc13.x86_64 12/21
Installing : libnet-1.1.4-3.fc12.x86_64 13/21
Installing : 1l:perl-TimeDate-1.20-1.fc13.noarch 14/21
Installing : cluster-glue-1.0.2-1.fc13.x86_64 15/21
Installing : cluster-glue-libs-1.0.2-1.fc13.x86_64 16/21
Installing ! resource-agents-3.0.10-1.fc13.x86_64 17/21
Installing : heartbeat-1ibs-3.0.0-0.7.0daab7da36a8.hg.fc13.x86_64 18/21
Installing : heartbeat-3.0.0-0.7.0daab7da36a8.hg.fcl13.x86_64 19/21
Installing : pacemaker-1.1.5-1.fc13.x86_64 20/21
Installing : pacemaker-1libs-1.1.5-1.fc13.x86_64 21/21
Installed:
corosync.x86_64 0:1.2.1-1.fc13 pacemaker.x86_64 0:1.1.5-1.fc13

Dependency Installed:
OpenIPMI-1ibs.x86_64 0:2.0.16-8.fcl13
PyXML.x86_64 0:0.8.4-17.fc13
cluster-glue.x86_64 0:1.0.2-1.fc13
cluster-glue-1ibs.x86_64 0:1.0.2-1.fc13
corosynclib.x86_64 0:1.2.1-1.fc13
heartbeat.x86_64 0:3.0.0-0.7.0daab7da36a8.hg.fc13
heartbeat-1ibs.x86_64 0:3.0.0-0.7.0daab7da36a8.hg.fc13
libesmtp.x86_64 0:1.0.4-12.fc12
libibverbs.x86_64 0:1.1.3-4.fc13
1ibmlx4.x86_64 0:1.0.1-5.fc13
libnet.x86_64 0:1.1.4-3.fc12
librdmacm.x86_64 0:1.0.10-2.fc13
Im_sensors-1ibs.x86_64 0:3.1.2-2.fc13
net-snmp.x86_64 1:5.5-12.fc13
net-snmp-1libs.x86_64 1:5.5-12.fc13
openhpi-1libs.x86_64 0:2.14.1-3.fc13
pacemaker-1ibs.x86_64 0:1.1.5-1.fc13
perl-TimeDate.noarch 1:1.20-1.fc13
resource-agents.x86_64 0:3.0.10-1.fc13

2.
0-

Complete!
#

2.3. Inainte de a Continua

Repetati pasii de Instalare astfel incat sa aveti 2 noduri cu Fedora cu software-ul de cluster instalat.

For the purposes of this document, the additional node is called pcmk-2 with address
192.168.122.102.

2.4. Setup

2.4.1. Finalizati Retelistica
Confirmati ca puteti comunica cu cele doua noi noduri:

# ping -c 3 192.168.122.102

PING 192.168.122.102 (192.168.122.102) 56(84) bytes of data.
64 bytes from 192.168.122.102: icmp_seq=1 ttl=64 time=0.343 ms
64 bytes from 192.168.122.102: icmp_seq=2 ttl=64 time=0.402 ms
64 bytes from 192.168.122.102: icmp_seq=3 ttl=64 time=0.558 ms
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--- 192.168.122.102 ping statistics ---3 packets transmitted, 3 received, 0% packet loss,
time 2000ms
rtt min/avg/max/mdev = 0.343/0.434/0.558/0.092 ms

Figure 2.18. Verify Connectivity by IP address

Acum trebuie sa ne asiguram ca putem comunica cu masinile dupa numele acestora. Daca aveti un
server DNS, adaugati intrari aditionale pentru cele doua masini. In caz contrar, va trebui sa adaugati
masinile Tn /etc/hosts. Mai jos sunt intrarile pentru nodurile mele de cluster:

# grep pcmk /etc/hosts
192.168.122.101 pcmk-1.clusterlabs.org pcmk-1
192.168.122.102 pcmk-2.clusterlabs.org pcmk-2

Figure 2.19. Set up /etc/hosts entries

Putem verifica setup-ul folosind ping din nou:

# ping -c 3 pcmk-2

PING pcmk-2.clusterlabs.org (192.168.122.101) 56(84) bytes of data.

64 bytes from pcmk-1.clusterlabs.org (192.168.122.101): icmp_seq=1 ttl=64 time=0.164 ms
64 bytes from pcmk-1.clusterlabs.org (192.168.122.101): icmp_seq=2 ttl=64 time=0.475 ms
64 bytes from pcmk-1.clusterlabs.org (192.168.122.101): icmp_seq=3 ttl=64 time=0.186 ms

--- pcmk-2.clusterlabs.org ping statistics ---3 packets transmitted, 3 received, 0% packet
loss, time 2001ms
rtt min/avg/max/mdev = 0.164/0.275/0.475/0.141 ms

Figure 2.20. Verify Connectivity by Hostname

2.4.2. Configurati SSH

SSH este un mod convenabil si sigur de a copia fisierele si de a efectua comenzi pe sisteme la
distanta. Pentru scopurile acestui ghid, vom crea o cheie fara parola (folosind optiunea -N ") astfel
Tncat sa putem efectua actiuni la distanta fara a mai fi intrebati.

o Avertisment

Chei neprotejate de SSH, precum cele fara parola, nu sunt recomandate pentru servere expuse
la lumea externa.

Creati o cheie noua si permiteti oricui cu acea cheie sa se logheze:

Crearea si Activarea unei Chei noi SSH

# ssh-keygen -t dsa -f ~/.ssh/id_dsa -N ""

Generating public/private dsa key pair.

Your identification has been saved in /root/.ssh/id_dsa.

Your public key has been saved in /root/.ssh/id_dsa.pub.

The key fingerprint is:

91:09:5c:82:5a:6a:50:08:4e:b2:0c:62:de:cc:74:44 root@pcmk-1.clusterlabs.org
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The key's randomart image is:

+--[ DSA 1024]----+
|==.00Eo0. . |
| X0+ .00 |
[ * A + [
[+ . |
| S |
[ [
| |
| |
[ [
Fomm e ee oo +

# cp .ssh/id_dsa.pub .ssh/authorized_keys

Instalati cheia pe celelalte noduri si testati ca acum puteti rula comenzi de la distanta, fara sa mai fiti
intrebati

# scp -r .ssh pcmk-2:

The authenticity of host 'pcmk-2 (192.168.122.102)' can't be established.

RSA key fingerprint is b1:2b:55:93:f1:d9:52:2b:0f:f2:8a:4e:ae:c6:7c:9a.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added 'pcmk-2,192.168.122.102' (RSA) to the list of known
hosts.root@pcmk-2's password:

id_dsa.pub 100% 616 0.6KB/s  00:00
id_dsa 100% 672 0.7KB/s 00:00
known_hosts 100% 400 0.4KB/s 00:00
authorized_keys 100% 616 0.6KB/s  00:00
# ssh pcmk-2 -- uname -npcmk-2

#

Figure 2.22. Installing the SSH Key on Another Host

2.4.3. Numele Scurte ale Nodurilor

During installation, we filled in the machine’s fully qualifier domain name (FQDN) which can be rather
long when it appears in cluster logs and status output. See for yourself how the machine identifies
itself:

# uname -n
pcmk-1.clusterlabs.org
# dnsdomainname clusterlabs.org

Rezultatul de iesire de la a doua comanda este n reguld, dar nu avem nevoie cu adevarat ca numele
de domeniu sa fie inclus Tn detaliile de baza ale gazdei. Pentru a adresa acest lucru, trebuie sa
actualizam /etc/sysconfig/network. Asa ar trebui sa arate Thainte sa Tncepem.

# cat /etc/sysconfig/network
NETWORKING=yes
HOSTNAME=pcmk-1.clusterlabs.org
GATEWAY=192.168.122.1

Tot ceea ce trebuie sa facem acum este sa scoatem portiunea de nume de domeniu, care este
stocata oricum in alta parte.
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# sed -i.bak 's/\.[a-z].*//g' /etc/sysconfig/network

Acum confirmati ca modificarea a fost realizata cu succes. Continutul fisierului revizuit ar trebui sa
arate ceva de genul acesta.

# cat /etc/sysconfig/network
NETWORKING=yes
HOSTNAME=pcmk -1
GATEWAY=192.168.122.1

However we're not finished. The machine wont normally see the shortened host name until about it
reboots, but we can force it to update.

# source /etc/sysconfig/network
# hostname $HOSTNAME

Acum verificati ca masina foloseste numele corecte

# uname -npcmk-1
# dnsdomainname clusterlabs.org

Acum repetati pe pcmk-2.

2.4.4. Configurarea Corosync

Choose a port number and multi-cast " address. ® Be sure that the values you chose do not conflict
with any existing clusters you might have. For advice on choosing a multi-cast address, see http.:/
www.29west.com/docs/THPM/multicast-address-assignment.html For this document, | have chosen
port 4000 and used 226.94.1.1 as the multi-cast address.

Instructiunile de mai jos se aplica numai pentru o masina cu o singura placa de retea. Daca aveti
un setup mai complicat, ar trebui sa editati configuratia manual.

# export ais_port=4000
# export ais_mcast=226.94.1.1

In continuare determinam in mod automat adresa gazdelor. Nefolosind adresa complet&, facem
configuratia fezabila pentru a fi copiata pe alte noduri.

# export ais_addr="ip addr | grep "inet " | tail -n 1 | awk '{print $4}' | sed s/255/0/"

Listati si verificati optiunile de configurare

4 http://en.wikipedia.org/wiki/Multicast
8 http://en.wikipedia.org/wiki/Multicast_address
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# env | grep ais_ais_mcast=226.94.1.1
ais_port=4000
ais_addr=192.168.122.0

Once you're happy with the chosen values, update the Corosync configuration

H* H H H

n

cp /etc/corosync/corosync.conf.example /etc/corosync/corosync.conf

sed -i.bak "s/.*mcastaddr:.*/mcastaddr:\ $ais_mcast/g" /etc/corosync/corosync.conf
sed -i.bak "s/.*mcastport:.*/mcastport:\ $ais_port/g" /etc/corosync/corosync.conf

sed -i.bak "s/.*bindnetaddr:.*/bindnetaddr:\ $ais_addr/g" /etc/corosync/corosync.conf

sfarsit, spuneti Corosync-ului sa incarce plugin-ul de Pacemaker.

# cat <<-END >>/etc/corosync/service.d/pcmk
service {

}

# Load the Pacemaker Cluster Resource Manager
name: pacemaker
ver: 1

END

The final configuration should look something like the sample in Appendix B, Sample Corosync
Configuration.

2.

When run in version 1 mode, the plugin does not start the Pacemaker daemons. Instead it just
sets up the quorum and messaging interfaces needed by the rest of the stack. Starting the
dameons occurs when the Pacemaker init script is invoked. This resolves two long standing
issues:

a. Forking-ul Tnduntrul unui proces multi-threaded precum Corosync cauzeaza tot felul de
probleme. Acest lucru a fost problematic pentru Pacemaker din moment ce acesta are nevoie
de un numar de daemoni sa fie lansati in executie.

b. Corosync nu a fost niciodata conceput pentru inchiderea n pasi - un aspect necesar anterior
pentru a preveni clusterul din a iesi Tnainte ca Pacemaker sa poata opri toate resursele
active.

4.5. Propagarea Configuratiei

Acum trebuie sa copiem modificarile facute pana acum pe celalalt nod:

# for f in /etc/corosync/corosync.conf /etc/corosync/service.d/pcmk /etc/hosts; do scp $f

pcmk-2:$f ; done

corosync.conf 100% 1528 1.5KB/s 00:00
hosts 100% 281 0.3KB/s 00:00
#

46



Verificati Instalarea Clusterului

Cuprins
3.1. Verificati INStalar@a COFOSYNC .......cuuuiiiiiiii ettt et e e et e e e e e et e e e eeneaees 47
3.2. Verificati Instalarea PaCemMaKE .........ccoouuiiiiiiii e a7

3.1. Verificati Instalarea Corosync

Porniti Corosync pe primul nod

# /etc/init.d/corosync start
Starting Corosync Cluster Engine (corosync): [ OK ]

Verificati daca a pornit corect clusterul si ca o apartenenta initiala s-a putut forma

# grep -e "corosync.*network interface" -e "Corosync Cluster Engine" -e "Successfully read
main configuration file" /var/log/messages

Aug 27 09:05:34 pcmk-1 corosync[1540]: [MAIN ] Corosync Cluster Engine ('1.1.0'): started and
ready to provide service.

Aug 27 09:05:34 pcmk-1 corosync[1540]: [MAIN ] Successfully read main configuration file '/
etc/corosync/corosync.conf'.

# grep TOTEM /var/log/messages

Aug 27 09:05:34 pcmk-1 corosync[1540]: [TOTEM ] Initializing transport (UDP/IP).

Aug 27 09:05:34 pcmk-1 corosync[1540]: [TOTEM ] Initializing transmit/receive security:
libtomcrypt SOBER128/SHA1HMAC (mode 0).

Aug 27 09:05:35 pcmk-1 corosync[1540]: [TOTEM ] The network interface [192.168.122.101] is
now up.

Aug 27 09:05:35 pcmk-1 corosync[1540]: [TOTEM ] A processor joined or left the membership and
a new membership was formed.

With one node functional, it's now safe to start Corosync on the second node as well.

# ssh pcmk-2 -- /etc/init.d/corosync start
Starting Corosync Cluster Engine (corosync): [ OK ]
#

Verificati daca s-a format corect clusterul

# grep TOTEM /var/log/messages

Aug 27 09:05:34 pcmk-1 corosync[1540]: [TOTEM ] Initializing transport (UDP/IP).

Aug 27 09:05:34 pcmk-1 corosync[1540]: [TOTEM ] Initializing transmit/receive security:
libtomcrypt SOBER128/SHA1HMAC (mode 0).

Aug 27 09:05:35 pcmk-1 corosync[1540]: [TOTEM ] The network interface [192.168.122.101] is
now up.

Aug 27 09:05:35 pcmk-1 corosync[1540]: [TOTEM ] A processor joined or left the membership and
a new membership was formed.

Aug 27 09:12:11 pcmk-1 corosync[1540]: [TOTEM ] A processor joined or left the membership and
a new membership was formed.

3.2. Verificati Instalarea Pacemaker

Acum ca am confirmat ca este functional Corosync putem verifica si restul stivei.

# grep pcmk_startup /var/log/messages
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Aug 27 09:05:35 pcmk-1 corosync[1540]: [pcmk ] info: pcmk_startup: CRM: InitializedAug 27
09:05:35 pcmk-1 corosync[1540]: [pcmk ] Logging: Initialized pcmk_startup

Aug 27 09:05:35 pcmk-1 corosync[1540]: [pcmk ] info: pcmk_startup: Maximum core file size
is: 18446744073709551615

Aug 27 09:05:35 pcmk-1 corosync[1540]: [pcmk ] info: pcmk_startup: Service: 9Aug 27 09:05:35
pcmk-1 corosync[1540]: [pcmk ] info: pcmk_startup: Local hostname: pcmk-1

Acum Tncercati sa porniti Pacemaker si verificati ca procesele necesare au fost pornite

# /etc/init.d/pacemaker start
Starting Pacemaker Cluster Manager: [ OK ]

# grep -e pacemakerd.*get_config_opt -e pacemakerd.*start_child -e "Starting Pacemaker" /var/
log/messages

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Found 'pacemaker' for
option: name

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Found '1' for option: ver
Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Defaulting to 'no' for
option: use_logd

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Defaulting to 'no' for
option: use_mgmtd

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Found 'on' for option:
debug

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Found 'yes' for option:
to_logfile

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Found '/var/log/
corosync.log' for option: logfile

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Found 'yes' for option:
to_syslog

Feb 8 13:31:24 pcmk-1 pacemakerd: [13155]: info: get_config_opt: Found 'daemon' for option:
syslog_facility

Feb 8 16:50:38 pcmk-1 pacemakerd: [13990]: info: main: Starting Pacemaker 1.1.5 (Build:
31f088949239+): dochbook-manpages publican ncurses trace-logging cman cs-quorum heartbeat
corosync snmp libesmtp

Feb 8 16:50:38 pcmk-1 pacemakerd: [13990]: info: start_child: Forked child 14022 for process
stonith-ng

Feb 8 16:50:38 pcmk-1 pacemakerd: [13990]: info: start_child: Forked child 14023 for process
cib

Feb 8 16:50:38 pcmk-1 pacemakerd: [13990]: info: start_child: Forked child 14024 for process
1rmd

Feb 8 16:50:38 pcmk-1 pacemakerd: [13990]: info: start_child: Forked child 14025 for process
attrd

Feb 8 16:50:38 pcmk-1 pacemakerd: [13990]: info: start_child: Forked child 14026 for process
pengine

Feb 8 16:50:38 pcmk-1 pacemakerd: [13990]: info: start_child: Forked child 14027 for process
crmd

# ps axf PID TTY STAT TIME COMMAND
2 ? S 0:00 [kthreadd]
37 S 0:00 \_ [migration/0]
. lots of processes

13990 ? S 0:01 pacemakerd

14022 ? Sa 0:00 \_ /usr/lib64/heartbeat/stonithd
14023 ? Sa 0:00 \_ /usr/lib64/heartbeat/cib
14024 ? Sa 0:00 \_ /usr/lib64/heartbeat/lrmd
14025 ? Sa 0:00 \_ /usr/lib64/heartbeat/attrd
14026 ? Sa 0:00 \_ /usr/lib64/heartbeat/pengine
14027 ? Sa 0:00 \_ /usr/lib64/heartbeat/crmd

In continuare, verificati pentru orice mesaje de tip ERROR din timpul pornirii - nu ar trebui sa existe
nici unul.

# grep ERROR: /var/log/messages | grep -v unpack_resources
#
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Repeat on the other node and display the cluster’s status.

# ssh pcmk-2 -- /etc/init.d/pacemaker start
Starting Pacemaker Cluster Manager: [ OK ]
# crm_mon

Last updated: Thu Aug 27 16:54:55 2009Stack: openais
Current DC: pcmk-1 - partition with quorum

Version: 1.1.5-bdd89e69ba545404d02445belf3d72e6a203ba2f
2 Nodes configured, 2 expected votes

0 Resources configured.

Online: [ pcmk-1 pcmk-2 ]
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4.1. Folosirea Utilitarelor Pacemaker

Tn trecutul Intunecat, configurarea Pacemaker necesita ca administratorul s citeasca si sa scrie
XML. In stilul adevarat UNIX, existau si un numar de comenzi diferite care se specializau in diferitele
aspecte ale interogatrii si actualizarii clusterului.

incepand cu Pacemaker 1.0, acest lucru s-a schimbat si avem un shell de cluster integrat, scriptabil,
care ascunde toata schela neordonata de XML. Chiar va permite sa adaugati intr-o coada de
asteptare mai multe schimbari si sa le aplicati in mod atomic.

Luati-va ceva timp pentru a va familiariza cu ceea ce poate sa faca.

#crm --help

usage:
crm [-D display_type]

crm [-D display_type] args

crm [-D display_type] [-f file]

Use crm without arguments for an interactive session.
Supply one or more arguments for a "single-shot" use.
Specify with -f a file which contains a script. Use '-' for
standard input or use pipe/redirection.

crm displays cli format configurations using a color scheme
and/or in uppercase. Pick one of "color" or "uppercase", or
use "-D color,uppercase" if you want colorful uppercase.
Get plain output by "-D plain". The default may be set in
user preferences (options).

Examples:

crm -f stopapp2.cli

crm < stopapp2.cli

crm resource stop global_ www
crm status

H* H #

The primary tool for monitoring the status of the cluster is crm_mon (also available as crm status).

It can be run in a variety of modes and has a number of output options. To find out about any of the
tools that come with Pacemaker, simply invoke them with the --help option or consult the included man
pages. Both sets of output are created from the tool, and so will always be in sync with each other and
the tool itself.

Additionally, the Pacemaker version and supported cluster stack(s) are available via the --feature
option to pacemakerd.

# pacemakerd --features

Pacemaker 1.1.9-3.fc20.2 (Build: 781a388)
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Supporting v3.0.7: generated-manpages agent-manpages ncurses libgb-logging libqgb-ipc
upstart systemd nagios corosync-native

# pacemakerd --help

pacemakerd - Start/Stop Pacemaker

Usage: pacemakerd mode [options]

Options:
-?, --help This text
-$, --version Version information

-V, --verbose Increase debug output
-S, --shutdown Instruct Pacemaker to shutdown on this machine
-F, --features Display the full version and list of features Pacemaker was built with

Additional Options:
-f, --foreground (Ignored) Pacemaker always runs in the foreground
-p, --pid-file=value (Ignored) Daemon pid file location

Report bugs to pacemaker@oss.clusterlabs.org
#crm_mon --help

crm_mon - Provides a summary of cluster's current state.
Outputs varying levels of detail in a number of different formats.

Usage: crm_mon mode [options]
Options:
-?, --help This text
-$, --version Version information
-V, --verbose Increase debug output
-Q, --quiet Display only essential output

Modes:

-h, --as-html=value Write cluster status to the named html file

-X, --as-xml Write cluster status as xml to stdout. This will enable one-shot mode.

-w, --web-cgi Web mode with output suitable for cgi

-s, --simple-status Display the cluster status once as a simple one line output (suitable
for nagios)

Display Options:

-n, --group-by-node Group resources by node

-r, --inactive Display inactive resources

-f, --failcounts Display resource fail counts

-0, --operations Display resource operation history

-t, --timing-details Display resource operation history with timing details

-c, --tickets Display cluster tickets

-W, --watch-fencing Listen for fencing events. For use with --external-agent, --mail-to
and/or --snmp-traps where supported

-A, --show-node-attributes Display node attributes

Additional Options:
-i, --interval=value Update frequency in seconds
-1, --one-shot Display the cluster status once on the console and exit
-N, --disable-ncurses Disable the use of ncurses
-d, --daemonize Run in the background as a daemon
-p, --pid-file=value (Advanced) Daemon pid file location
-E, --external-agent=value A program to run when resource operations take place.
-e, --external-recipient=value A recipient for your program (assuming you want the program
to send something to someone).

Examples:

Display the cluster status on the console with updates as they occur:
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# crm_mon
Display the cluster status on the console just once then exit:
# crm_mon -1

Display your cluster status, group resources by node, and include inactive resources in the
list:

# crm_mon --group-by-node --inactive

Start crm_mon as a background daemon and have it write the cluster status to an HTML file:
# crm_mon --daemonize --as-html /path/to/docroot/filename.html

Start crm_mon and export the current cluster status as xml to stdout, then exit.:

# crm_mon --as-xml

Report bugs to pacemaker@oss.clusterlabs.org

Daca optiunile de SNMP si/sau email nu sunt listate, atunci Pacemaker nu a fost construit pentru
a le suporta. Acest lucru s-ar putea intampla din alegerea facuta de distributia folosita sau
librariile necesare ar putea sa nu fie disponibile. Va rugam sa contactati pe oricine v-a furnizat
pachetele pentru mai multe detalii.
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5.1. Explorarea Configuratiei Existente

Cand Pacemaker porneste, inregistreaza in mod automat numarul si detaliile nodurilor din cluster la
fel ca si care stiva este folosita si care versiune de Pacemaker este folosita.

Asa ar trebui sa arate configuratia de baza.

# crm configure show

node pcmk-1

node pcmk-2

property $id="cib-bootstrap-options" \
dc-version="1.1.5-bdd89e69ba545404d02445belf3d72e6a203ba2f" \
cluster-infrastructure="openais" \
expected-quorum-votes="2"

Pentru cei care nu se tem de XML, puteti vedea configuratia in stare brutd adaugand "xml" la
comanda anterioara.

Ultimul XML pe care 1l veti vedea in acest document.

# crm configure show xml
?xml version="1.0" ?
cib admin_epoch="0" crm_feature_set="3.0.1" dc-uuid="pcmk-1" epoch="13" have-
quorum="1" num_updates="7" validate-with="pacemaker-1.0"
configuration
crm_config
cluster_property_set id="cib-bootstrap-options"
nvpair id="cib-bootstrap-options-dc-version" name="dc-version" value="1.1.5-
bdd89e69ba545404d02445helf3d72e6a203ba2f"/
nvpair id="cib-bootstrap-options-cluster-infrastructure" name="cluster-
infrastructure" value="openais"/
nvpair id="cib-bootstrap-options-expected-quorum-votes" name="expected-quorum-
votes" value="2"/
/cluster_property_set
/crm_config
rsc_defaults/
op_defaults/
nodes
node id="pcmk-1" type="normal" uname="pcmk-1"/
node id="pcmk-2" type="normal" uname="pcmk-2"/
/nodes
resources/
constraints/
/configuration
/cib

Before we make any changes, its a good idea to check the validity of the configuration.
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# crm_verify -L

crm_verify[2195]: 2009/08/27_16:57:12 ERROR: unpack_resources: Resource start-up disabled
since no STONITH resources have been defined

crm_verify[2195]: 2009/08/27_16:57:12 ERROR: unpack_resources: Either configure some or
disable STONITH with the stonith-enabled option

crm_verify[2195]: 2009/08/27_16:57:12 ERROR: unpack_resources: NOTE: Clusters with shared
data need STONITH to ensure data integrity

Errors found during check: config not valid -V may provide more details

#

Dupa cum puteti vedea, utilitarul a gasit cateva erori.

In order to guarantee the safety of your data ! Pacemaker ships with STONITH 2 enabled. However
it also knows when no STONITH configuration has been supplied and reports this as a problem (since
the cluster would not be able to make progress if a situation requiring node fencing arose).

Momentan, vom dezactiva aceasta functionalitate si o vom configura mai tarziu In sectiunea
Configurarea STONITH. Este important de retinut ca utilizarea STONITH este puternic ncurajata,
oprirea acestuia 1i spune clusterului sa se prefaca pur si simplu ca nodurile care au esuat sunt oprite
n siguranta. Unii comercianti vor refuza chiar sa ofere suport pentru clustere care il au dezactivat.

Pentru a dezactiva STONITH, setam optiunea clusterului stonith-enabled pe false.

# crm configure property stonith-enabled=false
# crm_verify -L

Cu noua optiune a clusterului setata, configuratia este acum valida.

Avertisment

The use of stonith-enabled=false is completely inappropriate for a production cluster. We use it
here to defer the discussion of its configuration which can differ widely from one installation to the
next. See Sectiune 9.1, ,What Is STONITH” for information on why STONITH is important and
details on how to configure it.

5.2. Adaugarea unei Resurse

The first thing we should do is configure an IP address. Regardless of where the cluster service(s)
are running, we need a consistent address to contact them on. Here | will choose and add
192.168.122.101 as the floating address, give it the imaginative name ClusterlP and tell the cluster to
check that its running every 30 seconds.

Adresa aleasa nu trebuie sa fie una deja asociata cu un nod fizic

L f the data is corrupt, there is little point in continuing to make it available
2 A common node fencing mechanism. Used to ensure data integrity by powering off "bad" nodes
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# crm configure primitive ClusterIP ocf:heartbeat:IPaddr2 \
params ip=192.168.122.101 cidr_netmask=32 \
op monitor interval=30s

The other important piece of information here is ocf:heartbeat:IPaddr2.

This tells Pacemaker three things about the resource you want to add. The first field, ocf, is the
standard to which the resource script conforms to and where to find it. The second field is specific
to OCF resources and tells the cluster which namespace to find the resource script in, in this case
heartbeat. The last field indicates the name of the resource script.

Pentru a obtine o listé a claselor de resurse disponibile, rulati

# crm ra classesheartbeat
1sb ocf / heartbeat pacemakerstonith

Pentru a gasi mai apoi toti agentii de resursa OCF furnizati de Pacemaker si Heartbeat, rulati

# crm ra list ocf pacemaker

ClusterMon Dummy Stateful SysInfo SystemHealth controld
ping pingd

# crm ra list ocf heartbeat

AoEtarget AudibleAlarm ClusterMon Delay
Dummy EvmsSCC Evmsd Filesystem

ICP IPaddr IPaddr2 IPsrcaddr

LVM LinuxSCSI MailTo ManageRAID
ManageVE Pure-FTPd Raidl Route
SAPDatabase SAPInstance SendArp ServeRAID
SphinxSearchDaemon Squid Stateful SysInfo
VIPArip VirtualDomain WAS WAS6
WinPopup Xen Xinetd anything
apache db2 drbd eDir88
iSCSILogicalUnit iSCSITarget ids iscsi
ldirectord mysql mysql-proxy nfsserver
oracle oralsnr pgsql pingd
portblock rsyncd scsi2reservation sfex
tomcat vmware

#

Acum verificati ca resursa IP a fost adaugata si listati status-ul clusterului pentru a vedea ca acum
este activa.

# crm configure shownode pcmk-1

node pcmk-2primitive ClusterIP ocf:heartbeat:IPaddr2 \
params ip="192.168.122.101" cidr_netmask="32" \
op monitor interval="30s"

property $id="cib-bootstrap-options" \
dc-version="1.1.5-bdd89e69ba545404d02445helf3d72e6a203ba2f" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
stonith-enabled="false" \

# crm_mon

Last updated: Fri Aug 28 15:23:48 2009

Stack: openais

Current DC: pcmk-1 - partition with quorum

Version: 1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f
2 Nodes configured, 2 expected votes

1 Resources configured.
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Online: [ pcmk-1 pcmk-2 ]
ClusterIP (ocf::heartbeat:IPaddr): Started pcmk-1

5.3. Efectuati un Failover

Fiind un cluster de tip high-availability, ar trebui sa testam failover-ul noii noastre resurse Thainte de a
merge mai departe.

Intai, gasiti nodul pe care ruleaza adresa IP.

# crm resource status ClusterIP
resource ClusterIP is running on: pcmk-1
#

Opriti Pacemaker si Corosync pe acea masina.

# ssh pcmk-1 -- /etc/init.d/pacemaker stop

Signaling Pacemaker Cluster Manager to terminate: [ OK ]
Waiting for cluster services to unload:. [ OK ]

# ssh pcmk-1 -- /etc/init.d/corosync stop

Stopping Corosync Cluster Engine (corosync): [ OK ]
Waiting for services to unload: [ OK ]

#

Odata ce Corosync nu mai ruleaza, mergeti pe celalalt nod si verificati status-ul clusterului cu
crm_mon.

# crm_mon

Last updated: Fri Aug 28 15:27:35 2009

Stack: openais

Current DC: pcmk-2 - partition WITHOUT quorum

Version: 1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f
2 Nodes configured, 2 expected votes

1 Resources configured.

Online: [ pcmk-2 JOFFLINE: [ pcmk-1 ]

Sunt trei aspecte de tinut cont in legatura cu starea curenta a clusterului. Primul este acela ca, asa
cum ne asteptam, pcmk-1 este acum offline. Totodata putem vedea ca, ClusterIP nu ruleaza nicaieri!

5.3.1. Quorum si Clusterele Formate din Doua Noduri

Acest lucru este datorita faptului ca, clusterul nu mai are quorum, dupa cum poate fi observat din
textul "partition WITHOUT quorum” (iesind Tn evidenta Tn verde) in rezultatul de iesire de mai sus.
Pentru a reduce posibilitatea coruperii datelor, comportamentul implicit al Pacemaker-ului este sa
opreasca toate resursele daca clusterul nu are quorum.

Un cluster este considerat ca are quorum cand mai mult de jumatate din nodurile cunoscute sau

asteptate sunt online, sau pentru cei cu Tnclinatie catre matematica, in orice moment in care ecuatia
urmatoare este adevarata:

numarul_total_de_noduri < 2 * numarul_de_noduri_active
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Therefore a two-node cluster only has quorum when both nodes are running, which is no longer the
case for our cluster. This would normally make the creation of a two-node cluster pointless * , however
it is possible to control how Pacemaker behaves when quorum is lost. In particular, we can tell the
cluster to simply ignore quorum altogether.

# crm configure property no-quorum-policy=ignore

# crm configure show

node pcmk-1

node pcmk-2

primitive ClusterIP ocf:heartbeat:IPaddr2 \
params ip="192.168.122.101" cidr_netmask="32" \
op monitor interval="30s"

property $id="cib-bootstrap-options" \
dc-version="1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
stonith-enabled="false" \
no-quorum-policy="ignore"

Dupa cateva momente, clusterul va porni adresa IP pe nodul ramas. Luati aminte, clusterul ihca nu
are quorum.

# crm_mon

Last updated: Fri Aug 28 15:30:18 2009

Stack: openais

Current DC: pcmk-2 - partition WITHOUT quorum

Version: 1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f
2 Nodes configured, 2 expected votes

1 Resources configured.

Online: [ pcmk-2 ]
OFFLINE: [ pcmk-1 ]
ClusterIP (ocf::heartbeat:IPaddr): Started pcmk-2

Acum simulati recuperarea nodului restartand stiva de cluster pe pcmk-1 si verificati status-ul
clusterului.

# /etc/init.d/corosync start
Starting Corosync Cluster Engine (corosync): [ OK ]
# /etc/init.d/pacemaker start
Starting Pacemaker Cluster Manager: [ OK ]# crm_mon

Last updated: Fri Aug 28 15:32:13 2009

Stack: openais

Current DC: pcmk-2 - partition with quorum

Version: 1.1.5-bdd89e69ba545404d02445belf3d72e6a203ba2f
2 Nodes configured, 2 expected votes

1 Resources configured.

Online: [ pcmk-1 pcmk-2 ]

ClusterIP (ocf::heartbeat:IPaddr): Started pcmk-1

Aici putem vedea ceva ce unii ar putea considera surprinzator, IP-ul ruleaza Tnapoi pe locatia sa
originala!

® Actually some would argue that two-node clusters are always pointless, but that is an argument for another time
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5.3.2. Prevenirea Mutarii Resurselor dupa Recuperare

In anumite circumstante, este foarte de dorit s& se previna ca resursele sanatoase din a fi mutate prin
cluster. Mutarea resurselor necesita aproape ntotdeauna o perioada de nefunctionare. Pentru servicii
complexe precum bazele de date Oracle, aceasta perioada poate fi destul de lunga.

To address this, Pacemaker has the concept of resource stickiness which controls how much a
service prefers to stay running where it is. You may like to think of it as the "cost" of any downtime. By
default, Pacemaker assumes there is zero cost associated with moving resources and will do so to
achieve "optimal" * resource placement. We can specify a different stickiness for every resource, but it
is often sufficient to change the default.

# crm configure rsc_defaults resource-stickiness=100

# crm configure show

node pcmk-1

node pcmk-2

primitive ClusterIP ocf:heartbeat:IPaddr2 \
params ip="192.168.122.101" cidr_netmask="32" \
op monitor interval="30s"

property $id="cib-bootstrap-options" \
dc-version="1.1.5-bdd89e69ba545404d02445belf3d72e6a203ba2f" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
stonith-enabled="false" \
no-quorum-policy="ignore"rsc_defaults $id="rsc-options" \
resource-stickiness="100"

Daca incercam din nou acum testul de failover, vedem ca asa cum este de asteptat ClusterIP se muta
n continuare pe pcmk-2 cand pcmk-1 este trecut offline.

# ssh pcmk-1 -- /etc/init.d/pacemaker stop

Signaling Pacemaker Cluster Manager to terminate: [ oK ]
Waiting for cluster services to unload:. [ OK ]
# ssh pcmk-1 -- /etc/init.d/corosync stop

Stopping Corosync Cluster Engine (corosync): [ OK ]

Waiting for services to unload: [ OK ]

# ssh pcmk-2 -- crm_mon -1

Last updated: Fri Aug 28 15:39:38 2009

Stack: openais

Current DC: pcmk-2 - partition WITHOUT quorum

Version: 1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f
2 Nodes configured, 2 expected votes

1 Resources configured.

Online: [ pcmk-2 ]
OFFLINE: [ pcmk-1 ]
ClusterIP (ocf::heartbeat:IPaddr): Started pcmk-2

Insa cand aducem pcmk-1 inapoi online, ClusterlP acum ramane in functionare pe pcmk-2.

# /etc/init.d/corosync start

Starting Corosync Cluster Engine (corosync): [ OK ]
# /etc/init.d/pacemaker start

Starting Pacemaker Cluster Manager: [ OK ]

* It should be noted that Pacemaker’s definition of optimal may not always agree with that of a human’s. The order in which
Pacemaker processes lists of resources and nodes creates implicit preferences in situations where the administrator has not
explicitly specified them
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# crm_mon

Last updated: Fri Aug 28 15:41:23 2009

Stack: openais

Current DC: pcmk-2 - partition with quorum

Version: 1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f
2 Nodes configured, 2 expected votes

1 Resources configured.

Online: [ pcmk-1 pcmk-2 ]

ClusterIP (ocf::heartbeat:IPaddr): Started pcmk-2
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6.1. Forward

Now that we have a basic but functional active/passive two-node cluster, we're ready to add some real
services. We're going to start with Apache because its a feature of many clusters and relatively simple
to configure.

6.2. Instalare

Before continuing, we need to make sure Apache is installed on both hosts.

# yum install -y httpdSetting up Install Process
Resolving Dependencies

Running transaction check
-> Package httpd.x86_64 0:2.2.13-2.fc12 set to be updated
Processing Dependency: httpd-tools = 2.2.13-2.fc12 for package:

httpd-2.2.13-2.fc12.x86_64

Processing Dependency: apr-util-ldap for package: httpd-2.2.13-2.fc12.x86_64
Processing Dependency: /etc/mime.types for package: httpd-2.2.13-2.fc12.x86_64
Processing Dependency: libaprutil-1.s0.0()(64bit) for package: httpd-2.2.13-2.fc12.x86_64
Processing Dependency: libapr-1.s0.0()(64bit) for package: httpd-2.2.13-2.fc12.x86_64
Running transaction check

-> Package apr.x86_64 0:1.3.9-2.fc12 set to be updated

-> Package apr-util.x86_64 0:1.3.9-2.fc12 set to be updated

-> Package apr-util-ldap.x86_64 0:1.3.9-2.fcl12 set to be updated

-> Package httpd-tools.x86_64 0:2.2.13-2.fcl2 set to be updated

-> Package mailcap.noarch 0:2.1.30-1.fc12 set to be updated
Finished Dependency Resolution

Dependencies Resolved

Package Arch Version Repository Size
Installing:

httpd X86_64 2.2.13-2.fc12 rawhide 735 k
Installing for dependencieS'

apr X86_64 1.3.9-2.fc12 rawhide 117 k
apr-util X86_64 1.3.9-2.fc12 rawhide 84 k
apr-util-ldap x86_64 1.3.9-2.fc12 rawhide 15 k
httpd-tools X86_64 2.2.13-2.fc12 rawhide 63 k
mailcap noarch 2.1.30-1.fc12 rawhide 25 k
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Transaction Summary

Install 6 Package(s)
Upgrade 0 Package(s)

Total download size: 1.0 M
Downloading Packages:

(1/6): apr-1.3.9-2.fc12.x86_64.rpm | 117 kB 00:00
(2/6): apr-util-1.3.9-2.fc12.x86_64.rpm | 84 kB  00:00
(3/6): apr-util-ldap-1.3.9-2.fc12.x86_64.rpm | 15 kB 00:00
(4/6): httpd-2.2.13-2.fc12.x86_64.rpm | 735 kB 00:00
(5/6): httpd-tools-2.2.13-2.fc12.x86_64.rpm | 63 kB 00:00
(6/6): mailcap-2.1.30-1.fc12.noarch.rpm | 25 kB 00:00
Total 875 kB/s | 1.0 MB  00:01

Running rpm_check_debug
Running Transaction Test
Finished Transaction Test
Transaction Test Succeeded
Running Transaction

Installing : apr-1.3.9-2.fcl12.x86_64 1/6
Installing : apr-util-1.3.9-2.fcl12.x86_64 2/6
Installing : apr-util-ldap-1.3.9-2.fc12.x86_64 3/6
Installing : httpd-tools-2.2.13-2.fc12.x86_64 4/6
Installing : mailcap-2.1.30-1.fcl2.noarch 5/6
Installing : httpd-2.2.13-2.fc12.x86_64 6/6
Installed:

httpd.x86_64 0:2.2.13-2.fc12

Dependency Installed:

apr.x86_64 0:1.3.9-2.fc12 apr-util.x86_64 0:1.3.9-2.fc12
apr-util-ldap.x86_64 0:1.3.9-2.fcl12 httpd-tools.x86_64 0:2.2.13-2.fc12
mailcap.noarch 0:2.1.30-1.fc12

Complete!

De asemenea, avem nevoie de utilitarul wget pentru ca si clusterul sa fie capabil sa verifice status-ul
serverului Apache.

# yum install -y wgetSetting up Install Process

Resolving Dependencies

--> Running transaction check

---> Package wget.x86_64 0:1.11.4-5.fc12 set to be updated
--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version Repository Size
Installing:
wget x86_64 1.11.4-5.fc12 rawhide 393 k

Transaction Summary

Install 1 Package(s)
Upgrade 0 Package(s)

Total download size: 393 k

Downloading Packages:

wget-1.11.4-5.fc12.x86_64.rpm | 393 kB 00:00
Running rpm_check_debug

Running Transaction Test

Finished Transaction Test

Transaction Test Succeeded
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Running Transaction
Installing : wget-1.11.4-5.fc12.x86_64 1/1

Installed:
wget.x86_64 0:1.11.4-5.fc12

Complete!

6.3. Pregatire

Mai Tntéi trebuie sa creem o pagina pe care Apache sa o serveasca. Pe Fedora docroot-ul implicit al
Apache-ului este Tn /var/www/html, asa ca vom crea un fisier index acolo.

[root@pcmk-1 ~]# cat /var/www/html/index.html <html
<body>My Test Site - pcmk-1</body>

</html>

END

Pentru moment, vom simplifica lucrurile servind doar un site static si vom sincroniza manual datele
intre cele doua noduri. Asa ca rulati comanda din nou pe pcmk-2.

[root@pcmk-2 ~]# cat /var/waw/html/index.html <html
<body>My Test Site - pcmk-2</body>

</html>

END

6.4. Activati status URL-ul Apache-ului

Pentru a monitoriza sanatatea instantei voastre de Apache si pentru a o recupera daca esueaza,
agentul de resursa folosit de Pacemaker presupune ca URL-ul server-status este disponibil. Uitati-va
dupa urmatoarele in /etc/httpd/conf/httpd.conf si asigurati-va ca nu este dezactivat sau comentat.

<Location /server-status>
SetHandler server-status
Order deny,allow
Deny from all
Allow from 127.0.0.1
</Location>

6.5. Actualizarea Configuratiei

At this point, Apache is ready to go, all that needs to be done is to add it to the cluster. Lets call the
resource WebSite. We need to use an OCF script called apache in the heartbeat namespace ! the
only required parameter is the path to the main Apache configuration file and we’ll tell the cluster to
check once a minute that apache is still running.

# crm configure primitive WebSite ocf:heartbeat:apache params configfile=/etc/httpd/conf/

httpd.conf op monitor interval=1min

# crm configure show

node pcmk-1

node pcmk-2primitive WebSite ocf:heartbeat:apache \ params configfile="/etc/httpd/conf/

httpd.conf" \ op monitor interval="1min"primitive ClusterIP ocf:heartbeat:IPaddr2 \
params ip="192.168.122.101" cidr_netmask="32" \

! Compare the key used here ocf:heartbeat:apache with the one we used earlier for the IP address: ocf:heartbeat:IPaddr2

65



Cap. 6. Apache - Adaugarea mai Multor Servicii

op monitor interval="30s"
property $id="cib-bootstrap-options" \
dc-version="1.1.5-bdd89e69ba545404d02445belf3d72e6a203ba2f" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
stonith-enabled="false" \
no-quorum-policy="ignore"
rsc_defaults $id="rsc-options" \
resource-stickiness="100"

Dupa o scurta intarziere, ar trebui sa vedem clusterul pornind apache-ul

# crm_mon

Last updated: Fri Aug 28 16:12:49 2009

Stack: openais

Current DC: pcmk-2 - partition with quorum

Version: 1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f
2 Nodes configured, 2 expected votes

2 Resources configured.

Online: [ pcmk-1 pcmk-2 ]

ClusterIP (ocf::heartbeat:IPaddr): Started pcmk-2
WebSite (ocf::heartbeat:apache): Started pcmk-1

Asteptati un moment, resursa WebSite nu ruleaza pe aceeasi gazda ca si adresa noastra IP!

6.6. Asigurarea ca Resursele Ruleaza pe Aceeasi Gazda

Pentru a reduce nivelul de incarcare pe oricare din masini, Pacemaker va incerca in mod general
sa Timprastie resursele configurate de-a lungul nodurilor din cluster. Totusi putem spune clusterului
ca doua resurse au legatura una cu cealalta si trebuie sa ruleze pe aceeasi gazda (sau sa nu ruleze
deloc). Aici instruim clusterul ca WebSite poate rula numar pe o gazda pe care este activ ClusterlP.

For the constraint, we need a name (choose something descriptive like website-with-ip), indicate
that its mandatory (so that if ClusterlIP is not active anywhere, WebSite will not be permitted to run
anywhere either) by specifying a score of INFINITY and finally list the two resources.

Daca ClusterlP nu este activ nicaieri, lui WebSite nu i se va permite sa ruleze nicaieri.

Colocation constraints are "directional”, in that they imply certain things about the order in which
the two resources will have a location chosen. In this case we're saying WebSite needs to be
placed on the same machine as ClusterIP, this implies that we must know the location of
ClusterIP before choosing a location for WebSite.
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# crm configure colocation website-with-ip INFINITY: WebSite ClusterIP
# crm configure show
node pcmk-1
node pcmk-2
primitive WebSite ocf:heartbeat:apache \
params configfile="/etc/httpd/conf/httpd.conf" \
op monitor interval="1min"
primitive ClusterIP ocf:heartbeat:IPaddr2 \
params 1ip="192.168.122.101" cidr_netmask="32" \
op monitor interval="30s"colocation website-with-ip inf: WebSite
ClusterIPproperty $id="cib-bootstrap-options" \
dc-version="1.1.5-bdd89e69ba545404d02445be1f3d72e6a203ba2f" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
stonith-enabled="false" \
no-quorum-policy="ignore"
rsc_defaults $id="rsc-options" \
resource-stickiness="100"
# crm_mon

Last updated: Fri Aug 28 16:14:34 2009

Stack: openais

Current DC: pcmk-2 - partition with quorum

Version: 1.1.5-bdd89e69ba545404d02445bel1f3d72e6a203ba2f
2 Nodes configured, 2 expected votes

2 Resources configured.

Online: [ pcmk-1 pcmk-2 ]

ClusterIP (ocf::heartbeat:IPaddr): Started pcmk-2
WebSite (ocf::heartbeat:apache): Started pcmk-2

6.7. Controlarea Ordinii de Pornire/Oprire a Resursei

When Apache starts, it binds to the available IP addresses. It doesn’t know about any addresses

we add afterwards, so not only do they need to run on the same node, but we need to make sure
ClusterlP is already active before we start WebSite. We do this by adding an ordering constraint. We
need to give it a name (choose something descriptive like apache-after-ip), indicate that its mandatory
(so that any recovery for ClusterIP will also trigger recovery of WebSite) and list the two resources in
the order we need them to start.

# crm configure order apache-after-ip mandatory: ClusterIP WebSite
# crm configure show
node pcmk-1
node pcmk-2
primitive WebSite ocf:heartbeat:apache \
params configfile="/etc/httpd/conf/httpd.conf" \
op monitor interval="1min"
primitive ClusterIP ocf:heartbeat:IPaddr2 \
params ip="192.168.122.101" cidr_netmask="32" \
op monitor interval="30s"
colocation website-with-ip inf: WebSite ClusterIPorder apache-after-ip inf: ClusterIP
WebSiteproperty $id="cib-bootstrap-options" \
dc-version="1.1.5-bdd89e69ba545404d02445belf3d72e6a203ba2f" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
stonith-enabled="false" \
no-quorum-policy="ignore"
rsc_defaults $id="rsc-options" \
resource-stickiness="100"
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6.8. Specificarea unei Locatii Preferate

Pacemaker nu se bazeaza pe nici un fel de simetrie hardware intre noduri, asa ca ar putea foarte bine
ca 0 masina sa fie mai puternica decét cealalta. in astfel de cazuri are logica s& gazduim resursele
acolo daca este disponibilda. Pentru a face acest lucru cream o restrictie de locatie. Din nou 1i dam un
nume descriptiv (prefer-pcmk-1), specificAm resursa pe care vrem sa o rulam acolo (WebSite), cat de
mult am dori ca aceasta sa ruleze acolo (vom folosi 50 momentan, dar intr-o situatie cu doua noduri
aproape orice valoare mai mare ca 0 este suficienta) si numele gazdei.

# crm configure location prefer-pcmk-1 WebSite 50: pcmk-1
# crm configure show
node pcmk-1
node pcmk-2
primitive WebSite ocf:heartbeat:apache \
params configfile="/etc/httpd/conf/httpd.co