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Ganeti isacluster virtualization management system based on Xen. In this tutorial | will explain how to create one virtual Xen machine (called an
i nst ance) on acluster of two physical nodes, and how to manage and failover this instance between the two physical nodes.

This document comes without warranty of any kind! | do not issue any guarantee that thiswill work for you!
1 Preliminary Note
In thistutoria | will use the physical nodes nodel. exanpl e. comand node2. exanpl e. con

- nodel. exanpl e. cont |P address 192. 168. 0. 100; will be the master of the cluster.
- node2. exanpl e. cont |P address 192. 168. 0. 101; will be the primary node of the virtual machine (akai nst ance).

Both have a 500GB hard drive of which | use 20GB for the/ partition, 1GB for swap, and leave the rest unpartitioned so that it can be used by Ganeti (the
minimum is 20GB!). Of course, you can change the partitioning to your liking, but remember about the minimum unused space.

The cluster I'm going to create will be named cl ust er 1. exanpl e. com and it will have the IP address 192. 168. 0. 102. The cluster IP 192. 168. 0. 102 will
always be bound to the cluster master, so even if you don't know which node is the master, you can use the cluster IP (or the hostname
cl uster 1. exanpl e. com) to connect to the master using SSH.

The Xen virtual machine (called ani nst ance in Ganeti speak) will be named i nst 1. exanpl e. comwith the P address 192. 168. 0. 105.
i nst 1. exanpl e. comwill be mirrored between the two physical nodes using DRBD - you can see this as akind of network RAID1.

Copyright © 2009 All Rights Reserved. HowtoForge Page 1 of 36


http://code.google.com/p/ganeti/
http://xen.xensource.com/
http://www.drbd.org/

Xen Cluster Management With Ganeti On Debian Lenny http: //mww.howtofor ge.conv

Asyou see, nodel. exanpl e. comwill be the cluster master, i.e. the machine from which you can control and manage the cluster, and node2. exanpl e. com
will be the primary node of i nst 1. exanpl e. comi.e. i nst 1. exanpl e. comwill run on node2. exanpl e. com(with al changesoni nst 1. exanpl e. com
mirrored back to nodel. exanpl e. comwith DRBD) until you fail it over to nodel. exanpl e. com(if you want to take down node2. exanpl e. comfor
maintenance, for example). Thisis an active-passive configuration.

| think it's good practice to split up the roles between the two nodes, so that you don't lose the cluster master and the primary node at once should one node
go down.

Itisimportant that all hostnames mentioned here should be resolvable to al hosts, which means that they must either exist in DNS, or you must put all
hostnamesin al / et c/ host s files on all hosts (which iswhat | will do here).

All cluster nodes must use the same network interface (e.g. et h0). If one node uses et h0 and the other one et h1, then Ganeti won't work correctly anymore.

Ok, let's start...
2 Preparing The Physical Nodes

nodel:

| want nodel to have the static IP address 192. 168. 0. 100, therefore my / et ¢/ net wor k/ i nt er f aces file looks as follows (please note that | replace
al | ow hot pl ug et h0 with aut o et h0; otherwise restarting the network doesn't work, and we'd have to reboot the whole system):

vi /etc/network/interfaces

# The loopback network interface
auto lo

iface lo inet loopback

# The primary network interface
#allow-hotplug ethO
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If you've modifed thefile, restart your network:

/etc/init.d/ networking restart

Then edit/ et ¢/ host s. Make it ook like this;

vi /etc/hosts
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ff02::3 ip6-allhosts

Next we must make sure that the commands

host nane

and

host nane -f

print out the full hostname (nodel. exanpl e. com). If you get something different (e.g. just nodel), do this:
echo nodel. exanpl e. com > /et c/ host nanme

/etc/init.d/ hostnane.sh start

Afterwards, the host name commands should show the full hostname.

Then update the system:

aptitude update

aptitude safe-upgrade

node2:

Now we do the same again on node2. exanpl e. com(please keep in mind that node2 has a different |P!):
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vi /etc/network/interfaces

/etc/init.d/ networking restart

vi /etc/hosts
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echo node2. exanpl e. com > / et ¢/ host nanme

/etc/init.d/hostnane.sh start
aptitude update

apti tude saf e-upgrade

3 SettingUp LVM On The Free HDD Space

nodel/node2:

Let'sfind out about our hard drive:

fdisk -1
nodel: ~# fdisk -I

Di sk /dev/sda: 500.1 GB, 500107862016 bytes
255 heads, 63 sectors/track, 60801 cylinders
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Units = cylinders of 16065 * 512 = 8225280 bytes
Di sk identifier: 0x00023cdl

Devi ce Boot Start End Bl ocks Id System
/ dev/ sdal * 1 62 497983+ 83 Linux
/ dev/ sda2 63 6141 48829567+ 8e Linux LVM
nodel: ~#

We will now create the partition / dev/ sda3 (on both physical nodes) using the rest of the hard drive and prepare it for LVM:

fdi sk /dev/sda

nodel: ~# fdi sk /dev/sda

The nunber of cylinders for this disk is set to 60801
There is nothing wong with that, but this is larger than 1024,
and could in certain setups cause problens with:

1) software that runs at boot time (e.g., old versions of LILO
2) booting and partitioning software from ot her CSs

(e.g., DOS FDI SK, OS/2 FDI SK)

Command (mfor help): <-n
Command action
e ext ended
p primary partition (1-4)
<;Q
Partition number (1-4): <--3
First cylinder (6142-60801, default 6142): <-- ENTER
Usi ng default val ue 6142
Last cylinder or +size or +sizeMor +sizeK (6142-60801, default 60801): <-- ENTER
Usi ng default val ue 60801
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Command (m for
Partition nunber

hel p): <

(1-4): =-3

Hex code (type L to list codes): <--L

0 Enpty

- D® O T 99 © 00 NO Ol WN P

e e e S o
O 0N NMNRO

1c

FAT12

XENI X r oot

XENI X usr

FAT16 <32M

Ext ended

FAT16

HPFS/ NTFS

Al X

Al X boot abl e
OS/ 2 Boot Manag
W5 FAT32

W5 FAT32 (LBA)
W5 FAT16 (LBA)
W5 Ext'd (LBA)
OoPUS

H dden FAT12
Conpaqg di agnost
H dden FAT16 <3
H dden FAT16

H dden HPFS/ NTF
AST Snmart Sl eep
H dden VW5 FAT3
H dden VW5 FAT3

Hex code (type L to
Changed system type

Conmand (m for

le

24
39
3c
40
41
42
4d
4e
Af

50
51
52
53
54
55
56
5c
61
63
64
65
70
75

H dden W5 FAT1 80 dd Mnix

NEC DOS

Plan 9

Partiti onMagi c
Veni x 80286
PPC PReP Boot
SFS

QANX4. x
Q\X4. x 2nd part

Q\X4. x 3rd part
OnTrack DM
OnTrack DVB Aux
CPI'M

OnTrack DVB Aux
OnTr ackDVB
EZ-Drive

Col den Bow

Pri am Edi sk
SpeedSt or

GNU HURD or Sys
Novel | Netware
Novel | Netware
Di skSecure Ml t
PC/ 1 X

list codes): <--8e
of partition 3 to 8e (Linux LVM

hel p): <-w

The partition table has been altered!
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88
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a8
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b8
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Mnix / old Lin
Li nux swap / So
Li nux

OS/ 2 hidden C
Li nux extended
NTFS vol une set
NTFS vol une set
Li nux pl ai nt ext
Li nux LVM
Anpeba

Anmpeba BBT

BSD/ OS

| BM Thi nkpad hi
Fr eeBSD
OpenBSD
NeXTSTEP

Darwi n UFS

Net BSD

Darwi n boot

BSDI fs

BSDI swap

Boot W zard hid

be
bf
cl
c4
c6
c7
da
db
de
df
el
e3
ed
eb
ee
ef
fo
f1
fa
f2
fd
fe
ff

Sol ari s boot

Sol ari s

DRDOS/ sec ( FAT-
DRDOS/ sec ( FAT-
DRDOS/ sec ( FAT-
Syri nx

Non- FS dat a
CP/IM/ CTCS /
Dell Uility
Boot I t

DOS access

DOSs R O

SpeedSt or

BeCS fs

EFl GPT

EFl (FAT-12/16/
Li nux/ PA-RI SC b
SpeedSt or
SpeedSt or

DOS secondary
Linux raid auto
LANst ep

BBT
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Calling ioctl() to re-read partition table.

WARNI NG Re-reading the partition table failed with error 16

The kernel still uses the old table.

The new table will be used at the next reboot.
Synci ng di sks.

nodel: ~#

Now let's take alook at our hard drive again:

fdisk -1

nodel: ~# fdisk -

Di sk /dev/sda: 500.1 GB, 500107862016 bytes

255 heads, 63 sectors/track, 60801 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes
Di sk identifier: 0x00023cdl

Devi ce or resource busy.

Devi ce Boot Start End Bl ocks Id System
/ dev/ sdal * 1 62 497983+ 83 Linux
/ dev/ sda2 63 6141 48829567+ 8e Linux LVM
/ dev/ sda3 6142 60801 439056450 8e Linux LVM
nodel: ~#

Looks good. Now we must reboot both physical nodes so that the kernel can read in the new partition table:

r eboot

After the reboot, weinstall LVM (probably it's already installed, but it's better to go sure):
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aptitude install |vnR2

After the reboot, we prepare/ dev/ sda3 for LVM on both nodes and add it to the volume group xenvg:
pvcreate /dev/sda3
vgcreate xenvg /dev/sda3

(Ganeti wants to use a volume group of its own, that's why we create xenvg; theoretically we could use an existing volume group with enough unallocated
space, but thegnt - cl uster verify command will complain about this.)

4 Installing Ganeti And Xen

nodel/node2:

We can install Ganeti and Xen with one simple command:

aptitude install ganeti

Y ou will seethe following question:
MD arrays needed for the root file system <--all

Then we edit / et ¢/ xen/ xend- conf i g. sxp and modify the following settings:

vi [ etc/xen/xend-config.sxp
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Next open/ boot / gr ub/ menu. | st and find the# xenhopt = and# xenkopt = lines and modify them as follows (don't remove the # at the beginning!):

vi /boot/grub/ menu. | st

256M or 512M are a reasonable amount of memory for donD.
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(Please use nosnp only of your CPU has multiple cores. If you CPU has just one core, it is possible that it won't boot anymore with this setting. Y ou can
check how many cores you have with the following command:

cat /proc/cpuinfo

)
Afterwards, update the GRUB boot |oader:

/ sbi n/ updat e- gr ub

and reboot both physical nodes:

r eboot

After the reboot, the nodes should run the Xen kerndl:

unane -r

nodel: ~# unane -r
2.6.26-1-xen-686
nodel: ~#

Afterwards do this:;

cd / boot

In -s vminuz-"unane -r° vnlinuz-2.6-xenU
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In -s initrd.ing- " unane -r° initrd-2.6-xenU

(Thisis useful if you don't specify akernel inthegnt -i nst ance add command - the command will then use/ boot / v i nuz- 2. 6- xenU and
/ boot /i ni trd- 2. 6-xenU by default.)

5Installing DRBD

nodel/node2:

Next weinstall DRBD:

aptitude install drbd8-nodul es- unane -r° drbd8-utils

Now we must enable the DRBD kernel module:
echo drbd m nor_count =64 >> /etc/ nodul es

nodpr obe drbd mni nor_count =64

It is recommended to configure LVM not to scan the DRBD devices. Thereforewe open/etc/ 1 vl vm conf and replacethefil ter lineasfollows:

vi /etc/lvm|vm conf
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6 Initializing The Cluster

nodel:

Now we can initialize our cluster (this has to be done only once per cluster). Our clusternameiscl ust er 1. exanpl e. com and | want nodel. exanpl e. com
to be the master, therefore we run the following command on nodel. exanpl e. com

gnt-cluster init -b eth0O -g xenvg --master-netdev ethO clusterl. exanpl e.com
Ganeti assumes that the name of the volume group isxenvg by default, so you can also leave out the - g xenvg switch, but if your volume group has a
different name, you must specify it with the - g switch.
Xen 3.2 and 3.3 don't use the bridge xen- br 0 anymore; instead et h0 is used, therefore we must specify - b et h0 and - - mast er - net dev et hO.

7 Adding node2.example.com To The Cluster

nodel:

Now that nodel isthe master, we run all commands for managing the cluster on nodel. In order to add node2. exanpl e. comto the cluster, we run:

gnt - node add node2. exanpl e. com

Thiswill look like this:;

nodel: ~# gnt-node add node2. exanpl e. com
-- VWARNI NG - -
Performng this operation is going to replace the ssh daenon keypair
on the target machi ne (node2. exanple.com) with the ones of the current one
and grant full intra-cluster ssh root access to/fromit

The authenticity of host 'node2. exanple.com (192.168.0.101)' can't be established.
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RSA key fingerprint is 62:d3:d4:3f:d2:9c:3b:f2:5f:fe:c0: 8a:c8: 02: 82: 2a.
Are you sure you want to continue connecting (yes/no)? <--yes

root @ode2. exanpl e. com s password: <-- node2's root password

nodel: ~#

Now let's check if our cluster really consists out of nodel and node2:

gnt-node |i st

Y ou should get something like this:

nodel: ~# gnt-node |i st

Node DTotal DFree Mriotal MNode Mrree Pinst Sinst
nodel. exanpl e. com 428764 428764 3839 256 3535 0 0
node2. exanpl e. com 104452 104452 1023 256 747 0 0
nodel: ~#

8 Setting Up An Instance

nodel:

Now let's create our first virtual machine (called ani nst ance in Ganeti speak), i nst 1. exanpl e. com | want to use DRBD for it (remote RAID1), | want
node2 to be the primary node, and | want the instance to have a5 GB hard drive, 256 MB swap and 256 MB RAM. Again, we run the command on the
cluster master, nodel. exanpl e. cont

gnt-instance add -t drbd -n node2.exanpl e.com nodel. exanpl e.com -0 debootstrap -s 5g --swap-size 256 -m 256 --kernel /boot/vm inuz- unane -r°

--ip 192.168.0.105 instl. exanpl e.com

(I've specified - - kernel  /boot/vn i nuz-"unane -r";if you don't specify akernel, Ganeti will use/ boot /vl i nuz- 2. 6- xenU by default - see chapter
4)

Copyright © 2009 All Rights Reserved. HowtoForge Page 15 of 36



Xen Cluster Management With Ganeti On Debian Lenny http: //mww.howtofor ge.conv

This can take some time. Thisis how the output looks:

nodel: ~# gnt-instance add -t drbd -n node2. exanpl e. com nodel. exanpl e. com -0 debootstrap -s 5g --swap-size 256 -m 256 --kernel
/boot/vm inuz-"uname -r° --ip 192.168.0.105 instl. exanpl e.com

* creating instance disks...

addi ng instance instl.exanple.comto cluster config
- INFO Wiaiting for instance instl.exanple.comto sync disks.
- INFO - device sda: 3.90% done, 971 estinated seconds renaining
- INFO - device sdb: 17.00% done, 42 estinmated seconds renmi ning
- INFO - device sda: 9.00% done, 746 estinmated seconds renaining
- INFO - device sdb: 100.00% done, O estimated seconds remai ning
- INFO - device sda: 9.30%done, 727 estinmated seconds remaini ng
- INFO - device sda: 22.10% done, 786 estinmated seconds renaining
- INFO - device sda: 35.10% done, 224 estinmated seconds renaini ng
- INFO - device sda: 48.00% done, 205 estinmated seconds renai ning
- INFO - device sda: 61.00% done, 183 estinated seconds renaini ng
- INFO - device sda: 73.90% done, 120 estinated seconds renaini ng
- INFO - device sda: 86.90% done, 36 estinmated seconds remai ning
- INFO - device sda: 94.80% done, 344 estinmated seconds renaini ng
- INFO Instance instl.exanple.cons disks are in sync.

creating os for instance instl.exanple.comon node node2. exanpl e.com

* running the instance OS create scripts...

* starting instance...

nodel: ~#

Ganeti has created a complete virtual machine (using Debian Lenny) which you can now use.

9 Configuring The Instance

nodel:

Togettoi nst 1. exanpl e. coms command line, run
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gnt -i nstance consol e instl1. exanpl e.com

on nodel.

Y ou will notice that the console hangs, and you don't see alogin prompt:

Checking file systems...fsck 1.41.3 (12-Cct-2008)
done.
Setting kernel variables (/etc/sysctl.conf)...done.
Mounting local filesystens...done.
Activating swapfile swap...done.
Setting up networking...
Configuring network interfaces...done.
INIT: Entering runlevel: 2
Starting enhanced sysl ogd: rsysl ogd.
Starting periodic command schedul er: crond.

Shut down the instance...

gnt -i nstance shutdown instl1. exanpl e.com

...and start it with the - - extra "xencons=ttyl consol e=ttyl" parameter (do this everytime you start the instance):

gnt-instance startup --extra "xencons=ttyl consol e=ttyl" inst1l. exanple.com

Afterwards, connect to the console again...

gnt-instance consol e instl. exanpl e.com
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...and logintoinst 1. exanpl e. com The usernameisr oot along with no password. Therefore the first thing we do after the login is create a password for
root:

instl.example.com:

passwd

Next we must add a stanzafor et h0 to/ et c/ net wor k/ i nt er f aces. Right now, i nst 1. exanpl e. comhas no network connectivity because only | o (the
loopback interface) is up.

As| said in chapter 1, | want i nst 1. exanpl e. comto have the P address 192. 168. 0. 105:

vi /etc/network/interfaces

Restart the network afterwards:

/etc/init.d/ networking restart
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Run

aptitude update

aptitude safe-upgrade

to update the instance, and then install OpenSSH and vi m nox:

aptitude install ssh openssh-server vimnox udev

Before you connect to i nst 1. exanpl e. comusing an SSH client such asPuTTY, open /etc/fstab...

vi /etc/fstab

... and add the following line (otherwise you will get the following error in your SSH client: Server refused to all ocate pty):

[]
none /dev/pts devpts gid=5,mode=620 0 0

Then run

mount -a

Now you can connect to i nst 1. exanpl e. comusing an SSH client such as PUTTY on the IP address 192. 168. 0. 105.

To leavei nst 1's console and get back to nodel, type CTRL+] if you are at the console, or CTRL+5 if you'reusing PUTTY (thisisthe same asif you were
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using Xen's xmcommands instead of Ganeti).

10 Further Ganeti Commands
To learn more about what you can do with Ganeti, take alook at the following man pages:

man gnt-instance

man gnt-cl uster

man gnt - node

man gnt - 0s

man gnt - backup

man 7 ganeti

man 7 ganeti-os-interface

and also at the Ganeti administrator's guide that comes with the Ganeti package (in/ docs/ adni n. ht i ). The Ganeti installation tutorial also has some
hints.

The most interesting commands should be these:

Start an instance;

Copyright © 2009 All Rights Reserved. HowtoForge Page 20 of 36


http://ganeti-doc.googlecode.com/svn/ganeti-1.2/install.html

Xen Cluster Management With Ganeti On Debian Lenny http://mww.howtofor ge.com/

gnt-instance startup instl.exanple.com

Stop an instance:

gnt -i nstance shut down inst1. exanpl e.com

Go to an instance's console;

gnt -i nstance consol e inst1. exanpl e.com

Failover an instance to its secondary node (the instance will be stopped during this operation!):

gnt-instance failover instl.exanple.com

Doing alive migration (i.e., the instance will keep running) to its secondary node:

gnt-instance mgrate instl.exanple.com

Delete an instance:

gnt-instance renove instl. exanpl e.com

Get alist of instances:

gnt-instance |i st
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nodel: ~# gnt-instance |i st

I nst ance cs Primary_node Status Menory
i nst 1. exanpl e. com deboot strap node2. exanpl e. com runni ng 256
nodel: ~#

Get more detail s about instances:

gnt-instance info

nodel: ~# gnt-instance info

I nstance nane: instl. exanpl e.com

State: configured to be up, actua

state is up

Consi dered for nenory checks in cluster verify: True

Nodes:

- primary: node2. exanpl e.com
- secondaries: nodel. exanpl e. com

Operating system debootstrap

Kernel path: /boot/vm inuz-2.6.26-1-xen-686
initrd: (default: /boot/initrd-2.6-xenUl)

Har dwar e:
- VCPUs: 1
- menory: 256M B

- NIGCs: {MAC. aa: 00: 00: b5: 00: 8d,

Bl ock devi ces:

- sda, type: drbd8, logical _id
primary: / dev/ drbd0 (147:0)
secondary: /dev/drbd0 (147:0)

- type: lvm logical _id

(u' xenvg',

| P: 192.168.0. 105, bridge: ethO0}

(u' node2. exanpl e. com, u' nodel. exanpl e. com ,
in sync, status ok
in sync, status ok

u' 9c923acc- 14b4- 460d- 946e- 3b0d4d2e18e6.

primary: / dev/ xenvg/ 9c923acc- 14b4- 460d- 946e- 3b0d4d2e18e6. sda_data (253:
secondary: /dev/xenvg/9c923acc-14b4-460d- 946e- 3b0d4d2e18e6. sda_data (253:

- type: lvm logical _id

(u' xenvg',

u' 4f f e2d67- 584e- 4581- 9cd6- 30da33c21b04.

primary: [ dev/ xenvg/ 4f f e2d67- 584e- 4581- 9cd6- 30da33c21b04. sda_neta (253:
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secondary: /dev/xenvg/ 4ffe2d67-584e-4581-9cd6- 30da33c21b04. sda_neta (253:
- sdb, type: drbd8, logical _id: (u node2.exanple.coni,

primary: /dev/drbdl (147:1) in sync,
secondary: /dev/drbdl (147:1) in sync,

- type: lvm logical _id: (u xenvg', u' 4caff02e-3864-47b3-ba58-b71854a7b7cO.
primary: / dev/ xenvg/ 4caf f 02e- 3864- 47b3- ba58- b71854a7b7c0. sdb_data (253:
secondary: /dev/xenvg/ 4caff02e-3864-47b3-ba58-b71854a7b7c0. sdb_data (253:

- type: lvm logical _id: (u' xenvg', u' 51fb132b-083e-42e2-aefa-31fd485a8aab
primary: / dev/ xenvg/ 51f b132b- 083e- 42e2- aef a- 31f d485a8aabh. sdb_neta (253:
secondary: /dev/xenvg/51f b132b-083e-42e2- aef a- 31f d485a8aab. sdb_neta (253:

nodel: ~#

Get info about a cluster:

gnt-cluster info

nodel: ~# gnt-cluster info
Cluster nane: clusterl. exanpl e.com
Mast er node: nodel. exanpl e. com
Architecture (this node): 32bit (i686)
Cl uster hypervisor: xen-3.0

nodel: ~#

Check if everything is aright with the cluster:
gnt-cluster verify
nodel: ~# gnt-cluster verify
* Verifying global settings

* Gathering data (2 nodes)
* Verifying node nodel. exanpl e. com
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*

*

node

Find

node
no
node

Verifying node node2. exanpl e. com
Verifying instance instl.exanple.com
Verifying orphan vol unes

Verifying remaining i nstances
Verifying N+1 Menory redundancy

Q her Notes

Hooks Results

1: ~#

out who's the cluster master:
gnt -cl uster getnaster

1: ~# gnt-cluster getnaster

del. exanpl e. com
1:~#

Failover the master if the master has gone down (fails over the master to the node on which this command is run):

Find out about instance volumes on the cluster nodes:

node
Node
node
node
node

gnt-cluster masterfail over

gnt - node vol unmes

1: ~# gnt-node vol unes

PhysDev VG Nane
1. exanpl e. com / dev/ sda2 vgO r oot
1. exanpl e. com / dev/ sda2 vgO0 swap_1

1. exanpl e. com / dev/ sda3 xenvg 4caff02e-3864-47b3-ba58-b71854a7b7c0. sdb_dat a
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nodel. exanpl e. com / dev/ sda3 xenvg 4ffe2d67-584e-4581-9cd6- 30da33c21b04. sda_neta 128 instl. exanpl e.com
nodel. exanpl e. com / dev/ sda3 xenvg 51f b132b- 083e- 42e2- aef a- 31f d485a8aab. sdb_neta 128 inst1. exanpl e. com
nodel. exanpl e. com / dev/ sda3 xenvg 9c923acc- 14b4- 460d- 946e- 3b0d4d2e18e6. sda_data 5120 inst 1. exanpl e.com
node2. exanpl e. com / dev/ hda2 vg0 r oot 28608 -

node2. exanpl e. com / dev/ hda2 vg0 swap_1 952 -

node2. exanpl e. com / dev/ hda3 xenvg 4caff02e-3864-47b3-hba58-b71854a7b7c0. sdb_dat a 256
node2. exanpl e. com / dev/ hda3 xenvg 4ffe2d67-584e-4581-9cd6-30da33c21b04. sda_net a 128
node2. exanpl e. com / dev/ hda3 xenvg 51f b132b- 083e- 42e2- aef a- 31f d485a8aab. sdb_net a 128
node2. exanpl e. com / dev/ hda3 xenvg 9c923acc- 14b4- 460d- 946e- 3b0d4d2e18e6. sda_data 5120
nodel: ~#

nst 1. exanpl e. com
nst 1. exanpl e. com
nst 1. exanpl e. com
nst 1. exanpl e. com

Removing a node from a cluster:

gnt - node renpbve node2. exanpl e. com

Find out about the operating systems supported by the cluster (currently only deboot st r ap):
gnt-os |ist
nodel: ~# gnt-os |i st
Name

deboot strap
nodel: ~#

11 A Failover Example

Now let's assume you want to take down node2. exanpl e. comdue to maintenance and you therefore want to fail over i nst 1. exanpl e. comto nodel
(please note that i nst 1. exanpl e. comwill be shut down during the failover, but will be switched on again instantly thereafter) .

First, let's find out about our instances:
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nodel:

gnt-instance |i st

Asyou see, node2 isthe primary node:

nodel: ~# gnt-instance |i st

I nst ance cs Primary_node Status Menory
i nst 1. exanpl e. com deboot strap node2. exanpl e. com runni ng 256
nodel: ~#

To failover i nst 1. exanpl e. comto nodel, we run the following command (again on nodel):

gnt-instance failover instl.exanple.com

nodel: ~# gnt-instance fail over instl.exanple.com

Fail over will happen to image instl.exanple.com This requires a
shut down of the instance. Continue?
y/[n]/?: <-y

* checki ng di sk consi stency between source and target
* shutting down instance on source node
* deactivating the instance's di sks on source node
* activating the instance's disks on target node
* starting the instance on the target node

nodel: ~#

Afterwards, we run

gnt-instance |ist
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again. nodel should now be the primary node:

nodel: ~# gnt-instance |i st

I nst ance cs Primary_node Status Menory
i nst 1. exanpl e. com deboot strap nodel. exanpl e. com runni ng 256
nodel: ~#

Asinst 1. exanpl e. comhas started again immediately after the failover, we need to fix the console problem again (see chapter 9):

gnt -i nstance shutdown instl1. exanpl e.com

gnt-instance startup --extra "xencons=ttyl consol e=ttyl" inst1l. exanple.com

Now you can take down node2:
node2:

shut down -h now

After node2 has gone down, you can try to connect to i nst 1. exanpl e. com- it should still be running.

Now after the maintenance on node2 is finished and we have booted it again, we'd like to make it the primary node again.
Therefore we try afailover on nodel again:

nodel:

gnt-instance fail over instl.exanple.com
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Thistime we get this:

nodel: ~# gnt-instance fail over instl.exanple.com

Failover will happen to image instl.exanple.com This requires a
shut down of the instance. Continue?
yl[n]/?: <-vy

* checki ng di sk consi stency between source and target

Node node2. exanpl e.com D sk degraded, not found or node down
Fai |l ure: command execution error

Di sk sda is degraded on target node, aborting failover.

nodel: ~#
The failover doesn't work becausei nst 1. exanpl e. conls hard drive on node2 is degraded (i.e., not in sync).

Tofix this, we can replacei nst 1. exanpl e. conis disks on node2 by mirroring the disks from the current primary node, node1, to node2:

nodel:

gnt-i nstance repl ace-di sks -s instl. exanple.com

During this process (which can take some time) i nst 1. exanpl e. comcan stay up.

nodel: ~#
STEP 1/6

STEP 2/6

I NFO
I NFO
I NFO
I NFO
I NFO

I NFO
I NFO

gnt-instance replace-di sks -s instl. exanpl e.com
check device existence

checki ng vol unme groups

checki ng sda on node2. exanpl e. com

checki ng sda on nodel. exanpl e. com

checki ng sdb on node2. exanpl e. com

checki ng sdb on nodel. exanpl e. com

check peer consi stency

checki ng sda consi stency on nodel. exanpl e. com
checki ng sdb consi stency on nodel. exanpl e. com
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STEP 3/6

STEP 4/6

STEP 5/6

I NFO
I NFO

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO
I NFO

al | ocat e new storage

creating new | ocal storage on node2.exanple.comfor sda
creating new | ocal storage on node2. exanple.comfor sdb
change drbd configuration

det aching sda drbd fromlocal storage

renamng the old LVs on the target node

renam ng the new LVs on the target node

addi ng new mrror conponent on node2. exanpl e.com

det aching sdb drbd fromlocal storage

renamng the old LVs on the target node

renam ng the new LVs on the target node

addi ng new mrror conponent on node2.exanpl e.com

sync devi ces

Waiting for instance instl.exanmple.comto sync disks.

- device sda: 1.80% done, 560 estinmated seconds renaining
- device sdb: 12.40% done, 35 estinated seconds renaining
- device sda: 5.80% done, 832 estinmated seconds renaining
- device sdb: 89.30% done, 3 estinmated seconds remaining

- device sda: 6.40% done, 664 estinmated seconds renaining
- device sdb: 98.50% done, O estinmated seconds remaini ng

- device sda: 6.50% done, 767 estinmated seconds renaining
- device sdb: 100. 00% done, 0O estinmated seconds renaining
- device sda: 6.50% done, 818 estimated seconds renaining
- device sda: 19.30% done, 387 estimated seconds renaini ng
- device sda: 32.00% done, 281 estimated seconds renaini ng
- device sda: 44.70% done, 242 estimted seconds renaini ng
- device sda: 57.30% done, 195 estimated seconds renaini ng
- device sda: 70.00% done, 143 estimated seconds renaini ng
- device sda: 82.70% done, 74 estinmated seconds remaining
- device sda: 95.40% done, 20 estimated seconds remai ning
- device sda: 99.80% done, 3 estinmated seconds remaining

I nstance instl.exanple.coms disks are in sync.

STEP 6/6 renoving ol d storage
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- INFO renove |ogical volunes for sda
- INFO renove |ogical volunes for sdb
nodel: ~#

Afterwards, we can failover i nst 1. exanpl e. comto node2:

gnt-i nstance failover instl.exanple.com

node2 should now be the primary again:

gnt-instance |ist

nodel: ~# gnt-instance |i st

I nst ance cs Primary_node Status Menory
i nst 1. exanpl e. com deboot strap node2. exanpl e. com runni ng 256
nodel: ~#

(Now do thisagain:

gnt -i nstance shutdown inst1. exanpl e.com

gnt-instance startup --extra "xencons=ttyl consol e=ttyl" inst1l. exanple.com

)
12 A Live Migration Example

http: //mww.howtofor ge.conv

One of the great Ganeti featuresisthat you can do live migrations of instances, i.e., you can move them from one node to the other without taking them

down (live migration works only if you're using DRBD 0.8, it doesn't work with DRBD 0.7).
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To migratei nst 1. exanpl e. comfrom node2 to nodel, we run:
nodel:
gnt-i nstance migrate instl.exanple.com

nodel: ~# gnt-instance mgrate instl. exanple.com
I nstance instl.exanple.comw || be mgrated. Note that

mgration is

**experimental ** in this version. This mght inpact the instance if

anyt hi ng goes wong. Continue?
yl[n]/?: <-vy
* checki ng di sk consi stency between source and target
* jidentifying disks
* switching node nodel. exanpl e.comto secondary node
* changi ng i nto standal one node
* changi ng di sks into dual - master node
* wait until resync is done
* mgrating i nstance to nodel. exanpl e.com
* switchi ng node node2. exanpl e.comto secondary node
* wait until resync is done
* changi ng i nto standal one node
* changi ng di sks into single-master node
* wait until resync is done
* done
nodel: ~#

The command

gnt-instance |ist

should now show that i nst 1. exanpl e. comis now running on node1:
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nodel: ~# gnt-instance |i st

I nst ance cs Primary_node Status Menory
i nst 1. exanpl e. com deboot strap nodel. exanpl e. com runni ng 256
nodel: ~#

Let'smigrate it back to node2:

gnt-instance migrate instl. exanple.com

nodel: ~# gnt-instance mgrate instl. exanple.com
Instance instl.exanple.comw ||l be mgrated. Note that mgration is
**experimental ** in this version. This mght inpact the instance if
anyt hi ng goes wong. Continue?
y/[n]/?: <-y
* checki ng di sk consi stency between source and target
* jdentifying disks
* switching node node2. exanpl e.comto secondary node
* changi ng i nto standal one node
* changi ng di sks into dual - master node
* wait until resync is done
* migrating instance to node2. exanpl e. com
* swi tching node nodel. exanpl e.comto secondary nobde
* wait until resync is done
* changi ng i nto standal one nobde
* changi ng disks into single-master node
* wait until resync is done
* done
nodel: ~#

gnt-instance |ist
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nodel: ~# gnt-instance |i st

I nst ance cs Primary_node Status Menory
i nst 1. exanpl e. com deboot strap node2. exanpl e. com runni ng 256
nodel: ~#

13 Creating A Backup Of An Instance
To create abackup of i nst 1. exanpl e. comon nodel, we run (the instance will be shut down during this operation!):
nodel:

gnt - backup export -n nodel.exanpl e.com i nst1. exanpl e.com

The backup will be stored inthe/ var/1i b/ ganeti/export/inst1. exanpl e. com directory:
I's -1 /var/lib/ganeti/export/instl. exanple.conl
nodel: ~# |Is -1 /var/lib/ganeti/export/instl. exanple.com
total 108788
-rwr--r-- 1 root root 111279899 2009-02-26 17:30 9c923acc- 14b4- 460d- 946e- 3b0d4d2e18e6. sda_dat a. snap
STW-- - 1 root root 391 2009-02-26 17:30 config.in

nodel: ~#

To export the backup to another cluster node, e.g. node3, werun

gnt - backup i nport -n node3. exanpl e. com -t dr bd - -src-node=nodel. exanpl e. com --src-dir=/var/lib/ganeti/export/instl. exanple.conl

i nst 1. exanpl e. com

14 M asterfailover
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Now let's assume our cluster master, nodel, has gone down for whatever reason. Therefore we need a new master. To make node2 the new cluster master,
we run the following command on node2:

node2:

gnt-cluster masterfail over

node2: ~# gnt-cluster masterfail over

cal l er_connect: could not connect to renpte host nodel. exanpl e.com reason [Failure instance: Traceback (failure with no
frames): <class 'twisted.internet.error.ConnectError'>: An error occurred while connecting: 113: No route to host.

]

could disable the master role on the old master nodel. exanpl e.com please disable manually

call er_connect: could not connect to renmpte host nodel. exanpl e.com reason [Failure instance: Traceback (failure with no
frames): <class 'twisted.internet.error.ConnectError'>: An error occurred while connecting: 113: No route to host.

]

cal  er _connect: could not connect to renpte host nodel. exanpl e.com reason [Failure instance: Traceback (failure with no
frames): <class 'twisted.internet.error.ConnectError'>: An error occurred while connecting: 113: No route to host.

]
node2: ~#

Now run

gnt-cl uster getmaster

to verify that node2 isthe new master:
node2: ~# gnt-cl uster getmaster
node2. exanpl e. com

node2: ~#

Now when nodel comes up again, we have a split-brain situation - node1l thinks it is the master...
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nodel:

gnt-cl uster getmaster

nodel: ~# gnt-cluster getnaster
nodel. exanpl e. com
nodel: ~#

... whilein fact node2 isthe master.
Tofix this, weedit/ var/1i b/ ganeti / ssconf _mast er _node on nodel:
nodel:

chnod 600 /var/lib/ganeti/ssconf_master_node

vi /var/lib/ganeti/ssconf_naster_node

node2.example.com

chnod 400 /var/li b/ ganeti/ssconf_naster_node

Afterwards,...

gnt -cl ust er getnaster

... shows the right master:

Copyright © 2009 All Rights Reserved. HowtoForge Page 35 of 36



Xen Cluster Management With Ganeti On Debian Lenny http://mww.howtofor ge.com/

nodel: ~# gnt-cluster getnaster
node2. exanpl e. com
nodel: ~#

To make nodel the master again, just run

gnt-cluster masterfail over

on nodel - if both nodel and node2 are running during this operation, both will know that node1 is the new master afterwards.
15Links

- Ganeti: http://code.google.com/p/ganeti
- Xen: http://xen.xensour ce.com

- DRBD: http://www.drbd.org

- LVM: http://sour cewar e.or g/lvm2

- Déebian: http://www.debian.org
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