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This paper is to describe the process of creating shared storage on a standalone system
using SUSE Linux Enterprise Server 10 (SLES10) i.e. OCFS2 and Xen Virtualization.
Cool part is there is no real expensive shared storage is used. Information provided here
works with real shared storage as well.

2. Steps

1. Disk Partition Layout

Creating partition for shared storage is important. Please plan ahead to avoid re-install of
SLES10. Here is sample disk layout from my server, to create shared storage i.e. /dev/sda3.

Linux native /shared K 3708 5013
/devisdad  36.1 GB Extended 5014 9728
/dev/sdas 2.0GB Linux swap swap K 5014 5275
/devisdat 341 GB Linux native / K 5276 9728

2. Install SLES10 with Xen

Follow the standard SUSE Linux Enterprise Server install. Select “Xen Virtual Machine
Host Server " pattern. Also search and select “ocfs2-tools & ocfs2console” to install
OCFS2 packages. Here is sample screen, showing package selection.

|Patterr1 |
Base Technologies
M Server Base System
O Common Code Base
& Novell AppArmor
O High Awvailakility
Graphical Environments
[0 GNOME Desktop Environment for Server
KDE Desktop Environment for Server
X Window System
Primary Functions
[ File Server
1 Print Server
[1 Mail and News Server
[0 Web and LAMP Server
[ Internet Gateway
[0 DHCPF and DNS Server
O Directory Server (LDAP)
[0 SAP Application Server Base
[ Oracle Server Base
[0 web-Based Enterprise Management
Development
[ C/C++ Compiler and Tools
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3. Boot SLES10 Server with XEN kernel
Once SLES10 with Xen is installed successfully, reboot the server and select XEN boot
option.

SUSE Linux Enterprise Server 10 (XEN)

Verify that server is booted with xen kernel.

slesl0:™ # uname -a

Linux 519510 Z.6.16.21- Clg #1 SMP Mon Jul 3 18:25:39 UTC 2006 1636 1636 1386 GNUALinux
slesl0:™

slesl0:” ﬂ rom -ga IgPep ocfs2

ocfsZ-tools-1.2.1-5.6

ocfsZoconsole-1.2.1-5.6

sles10:™ # []

4. Upgrade XEN tools on SLES10 Server (Optional)

This is an optional step but an important one to upgrade xen tools to newer available
version. Visit Novell support web site (http://support.novell.com/linux/psdb/) to download
newer version of xen tools. You will find installing xen guest very slow without these
updated xen tools. Here is screen shot showing upgrade procedure.

slesl0:/xer_update # 1s -al [+]
total 5265
drwxr-xr-x 2 root root 368 Dec 3 14:04 .
drwxr—xr-x Z5 root root 600 Dec 3 14:01 ..
-rw-r—-r-- 1 root root 4230253 Dec 3 14:02 xen-3.0.2_09763-0.8.1586.rgm
-ruW-r—-r-- 1 root root 137476 Dec 3 14:02 xen-devel-3.0.Z2_09763-0.5.1536.rpm
-rw-r—-r-- 1 root root 85683 Dec 3 14:02 xen-libs-3.0.Z2_09763-0.8.1586.rpm
-rw-r——-r-- 1 root root 8902110 Dec 3 14:0Z2 xen-tools-3.0.2_09763-0.8.1586.rpm
-rw-r—-r-- 1 root root 306892 Dec 3 14:03 xen-tools-icemu-3.0.2_09763-0.8.1586.rpm
-rw-r—-r-- 1 root root 115027 Dec 3 14:03 yastZ-wm-Z.13.62-4.2.1586.rpm
slesl0:/xen_update # rpm -Fvh xen-* yastZ-vm-2.13.62-4.2.1586.rpm
Preparing... HEREHESRERAHERE AR AR RN AR AR AR R A e nnns [100%]
1:xen HEBHEHUHEHARHH R R B B S s sasy [ 20%]
Z:xen-libs HEHHHESHAHAHERB AR AR R ER R AR AR et anns [ 40%]
Jixen-tools HEHHEHAREHARHAH AR R R B Ran pa ey [ 60X
Updating etc/sysconfig/xendomains. ..
4:xen-tools-1oemy HEEHHERHEHHHAR A HRRRE AR SR s [ B0%]
S:iyastZ-vm HHARBHARHEBHAEH R AR B R R R R R Ee [100%]

slesl0:/xen_update # |JJ

5. Install Xen Guests OS

Installing xen guset OS is very easy in SLES10. There are many documents available
explaining installation procedure, but here are some quick steps.



1. Start YaST xen console i.e. /sbin/yast2 xen

YaST2@sles

Manage Virtual
Machines

A virtual machine (VM) is a
defined instance of virtual
hardware, such as CPU,
memory, network card, and
block devices, and the
operating system that runs on
It

The number of VMs you can
create depends on the
requirements for each VM and
the available hardware
resources.

For the most current
information on Novell WM
server technology, see

wwiw . novell.com/documet

Manage Virtual Machines

Name |V|rtuahzat|on Mode |Status |Memory (MB) ‘Console |
NODE1_SLES10 Paravirtualization Running 512 Text
NODE2_SL102 Paravirtualization Running 512 Text

[ View H Shutdown H Terminate

Close

2. Click "Add" to add new virtual machine.

. YasST2@sles10

Create a Virtual
Machine

Creating a VM requires that
you install the VM's operating
system by either running an
OS installation program or
specifying a disk image that
already contains an operating
system.

Run an OS Installation
Program: You can install a
VM's operating system by
running an OS installation
program from a YasT
Network Installation Source, a
CD / DVD device, or an I1ISO
image file.

Use a Disk Image: You can
specify that the VM boots an
already-installed operating
system from boot files located
on a disk image or a physical
disk.

Create a Virtual Machine

Method for Installing the VM's Operating System
® Run an OS installation program

) Use a disk image or a physical disk that contains OS boot files




3. Change Seetings, especially Network and Operating Sysystem Installation.

W YaST2@sles10—>

Virtual Machine
(Installation Settings)

These settings define an initial
VM environment to be used
for the installation of the VM's
operating system.

Clicking Next launches the ©S
installation program in a
separate window. Follow the
on-screen instructions to install
the OS.

After completing the ©S
installation program, you will
be prompted to finalize the
VM settings.

I Virtual Machine (Installation Settings)

Click any headline to make changes or use the "Change.." menu below.
Virtualization Mode

* Paravirtualization

VM Properties

* Name of Virtual Machine: NODE1

Hardware

* Memory Size: 512 MB
* Number of Virtual CPUSs: 1
* Hardware Clock: UTC

Disks

* Disk hda: Create 4096 MB Image (Sparse File)
* Disk hdb: Use Disk /dev/srO (Read-Only)

Network

* Number of Virtual Network Cards: 1

* Network Installation Settings: Static IP
* |P:192.1680.10

* Netmask: 255.255.255.0

* Gateway: 192.168.0.1

Operating System Installation

* |nstallation Device: CD/DVD Device (/dev/sr0)
* |nstallation Options: TERM=xterm textmode=0 vnc=1

Back

4. Here vnc based installation is selected. You may get different screen for text based install.

YasT2@sles10

Installation

Preparing the virtual machine
for installation...

[l Preparing Installation of the Virtual Machine

[ i o |

Install packages
Prepare virtual machine environment
Write virtual machine configuration

Start the virtual machine

35> Limoac v2.0.46 (Kernel 2.6.16,21-0.8—xen) <<<

Enter your YNC passuord.

Starting the virtual machine

Abort




5. Follow the install instruction presnted i.e. open vncviewer and continue installation.

7 YasST2@sles10 — |3 |x

Installation [l Preparing Installation of the Virtual Machine

Preparing the virtual machine
for installation

Install packages

Prepare virtual machine environment

Write virtual machine configuration

| i |

Start the virtual machine

Xen - NODEA

Couldnt get a file descriptor refsrring bo the console
Couldnt get a file descriptor referring to the conssle
Couldnt aet a file descriptor referring to the console
Couldnt get a file descriptor referring to the console
Probing comnected terminal...

Initializing virtual console. ..

Found an xterm terminal on #devfconsole (B0 columns x 24 lines).
Please supply a config file

starting WNC server,..
A log file will be written to: Ztmpiwncserver.log ...

‘fou can connect to 192.168.0.10, display 11 now with vnoviewer
ok Or use & Jawa capable browser on  http://192,168,0,10:5801/
(When YaSTZ is Finished, close your ¥NC viewer and return te this window,)

wk Starting YaST2 wer
ilih: extension "RInputExtension” missing on display "10.0",

Starting the virtual machine

6. Here on-ward it's standard install.

NC: root's Installation desktop (192°168.0.10:0

Preparation

= Language

® License Agreement
& Systern Analysis

® Time Zone

% Language

Installation
& Installation Surmmary
® Perform Installation

Configuration
» Hostname
& Root Password Q
& MNetwork Deutsch B
& Custormer Center English (LK)
& Online Update
® Service Espanol
® Users Frangais
@ Clean Up EAAnwiKA
» Release Notes Lol
® Hardware Configuration Hrvatski
Italiano
paanit)
mpE

igr
Bt= @




7. Select default package selection. You can search and select additional ocfs2 packages.

TightVNC: root's Installation desktop (192.16

Eackage Extras Help

Filter: [Sear(h |,] " | Package | summary Size Version Source

@ ocfsZconsaole Oracle Cluster Filesysterm 2 GUI tools 3142K 12156

Search: uster File

[ocf52 |']

Search in
%] Mame

[%| Summary

[ | Description

[ ] RPM "Provides"
[ | RPM "Reguires"

Search Mode:

[Contains |v]
[ | Case Sensitive Description Technical Data Dependencies Versions
ocfs2-tools - Oracle Cluster File Systermn 2 Core Tools
QCFS isthe Oracle Cluster File Systerm.
This package contains the core user-space tools needed for creating and managing the
file system.
Mame |Di5k Usage | |Used |Free |Tota| |
[ N 38% 13GE 21GE 3.5GB

[ Check ]Dngtocheclc Cancel Accept

Installation continues ...

TightVNC: root's Installation desktop (192.168.0.710:

Preparation
~ Language
~ License Agreement
~ Systern Analysis -
~ Time Zone Media | Size Packages |Time Remaining:

131 GE
Q'b"’““ cD1 131G8 654
v Ifistallation Summary :
= Perform Installation

Package Installation

Configuration

® Hostname

Root Password
Metwark
Customer Center
Cnline Update
Service

Users

Clean Up
Release Motes Downloading ghostscriptfonts-other (738.16 KB)

Hardware Configuration ghostscript-fontsother-8.15.2rc1-20.4.i586.rpm (1.43 MB) - COptional fonts for Ghostscript

ghostscript-fonts-other-8.15.2rc1-20.4.i586.rpm (1.43 MB)




Now guest OS Installation is complete. Change any boot settings needed.

Virtual Machine (Final
Settings)

These settings define the final
virtual machine environment.

Click Next to save the settings
to a VM configuration file
(/etc/xen/vm/vm_name)
and start the VM's operating
system. You can change the
VM settings later by editing the
VM configuration file.

(] Virtual Machine (Final Settings)

Click any headline to make changes or use the "Change.." menu below.

VM Properties

* Name of Wirtual Machine: NODE1
* Activation: Manually

* On Power Off: Destroy

* On Reboot: Restart

* On Crash: Restart

Hardware

* Memory Size: 512 MB
* Number of Virtual CPUs: 1
* Hardware Clock: UTC

Network
* Number of Virtual Network Cards: 1

Operating System Boot

* Partition Containing Boot Files: hda2

* Xen-Enabled Kemel: /boot/ivmlinuz-xen
* Boot File (initrd): /boot/initrd-xen

* Boot Options: TERM=xterm

Once virtual guest OS is installed, you can stop/start from same YaST console. If you like,
you can use command line options i.e. xm.

6. Configure OCFS2 on Xen Host Server

Run 02cb command to configuare and enable cluster.

L Shell’- Konsole =

Session Edit

slesl0:/ # Jetc/inlt.d /oZch conflgure
Configuring the 0ZCEB driwver.

View Bookmarks Settings Help

This will configure the on-boot properties of the 0ZCE driwver.

The following guestions will determine whether the dreliver 1s loaded on
boot. The current wvalues will be shown in kbrackets ('[]'). Hitting
CENTER?> without typing an answer will keep that current walue. Ctrl-C
will abort.

Load 0ZCE driver on hoot {(ysn)
Cluster to start on boot (Enter
Use user-space driwven heartheat?
Writing 0ZCE conflguratlon: 0K
Loading module "configfs": 0OK
Mounting configfs filesystem at Ssysskernelsconfilg:
Loading module "ocfsZ_nodemanager": OK
Loading module "ocfsZ_dlm": 0K

Loading module "ocfsZ_dlmfs": 0K
Mounting ocfsZ_dlmfs filesystem at Adlm:
Starting cluster ocfsiZ: OK

slesl0:/ # Jetc/inlt.d /oZch enable
Writing 0ZCE configuration: OK

Cluster ocfsZ already online

sles10:7 #

= Shell

[yl:
"none "
{u/nl

to clear) [ocfszZ]:

[n]:

Ok

Ok




7. Format shared volume partition

Inorder to use partition as OCFS2 cluster, you need to format partition using ocfs2 tool i.e.
mkfs.ocfs2. This tool is added to your system when ocfs2-tools package is installed.
Alternatively, you can use ocfs2console, GUI application to format partition. Here is screen
shot showing the formating of partition /dev/sda3.

First check 02cb clutsre is online.

slesl0:™ # chkconflg ocfsZ [«]
ocfsZ  on

slesgll:™ # chkconflig oZch

ozch on

sleslD:™ # Jetc/inlt.d/oZch status
Module "configfs": Loaded
Filesystem "confilgfs": Mounted
Module "ocfsZ_nodemanager”: Loaded
Module "ocfsZ_dlm": Loaded

Module "ocfsZ_dlmfs": Loaded
Filesystem "ocfsZ_dlmfs": Mounted
Checking cluster ocfsZ: Online
Checking heartheat: Mot actiwe
sles10:™ # ||

Then either use ocfs2console or mkfs.ocfs2 to format partition.

slesl0:/ # mkfs.ocfsZ -L xen_cluster Adevs/sda3 []
mkfs.ocfsZ 1.2.1

Overwriting existing ocfsZ partition.

Froceed (ysN): y

Filesystem label=xen_cluster

Block size=4096 (bits=1Z2)

Cluster size=4096 (bits=1Z)

Yolume size=10742214656 (2622611 clusters) (ZBZZ611 blocks)

82 cluster groups (tail covers 9875 clusters, rest cover 32256 clusters)
Journal size=67137536

Initial number of node slots: 4

Creating bitmaps: done

Initializing superblock: done

Writing system files: done

Writing superblock: done

Formatting Journals: done

Writing lost+found: done

mkfs.ocfsZ successful

sleslO:/ #

Here is ocfs2console view after formating.

- . OCFS2Z Console =

Eile Cluster Tasks Help

;a ?@ Filter: |
Mount Refresh
Device Mountpoint
fdewv/sda3

General | File Listing |

Version: 0.0
Label: xen_cluster
JUID: 196070c3-b3ch-442e-9e0b-20ab4e59457a
Maximum Nodes: 4
Cluster Size: 4 K
Block Size: 4 K
Free Space: 9.7 GB (104672022 16b)
Total Space: 10.0 GB (10742214656hb)




8. Configure OCFS2 Cluster on Xen Guest OS's

You need to configure OCFS2 on each participating xen guest to allow it to mount shared
storage. Install ocfs2-tools and ocfs2console, If you haven't done during xen guest OS
installation. Here is screen shot of OCFS2 configuration of Xen Guest OS.

1 Shell’- Konsole =

Session Edit View Bookmarks Settings Help

Linux nodeZ 2.6.18.2-34-xen #1 SMP Mon Nov 27 11:46:27 UTC 2006 1686 1686 1386 GMHU/Linux [+
nodeZ:™ # Setc/init.dsoZcb configure
Configuring the 0ZCE driwver.

This will configure the on-boot properties of the 0ZCE driver.

The followlng guestions will determine whether the driver 1s loaded on
boot. The current values will be shown in brackets ('[]'). Hitting
<EMTER>» without typing an answer will keep that current walue. Ctrl-C
will abort.

Load 0OZCE driwver on boot (ysni [n]:

Cluster to start on boot (Enter "none” to clear) [ocfsZ]:
Specify heartheat dead threshold (>=7) [7]:

Writing 0ZCB confilguration: OK

nodez:™ # JSetc/init.dsoZch enable

Writing 0ZCB confilguration: OK

Loading module "configfs": OK

Mounting configfs filesystem at Asysskernel/config: OK
Loading module "ocfsZ_nodemanager': 0K

Loading module "ocfsZ_dlm": OK

Loading module "ocfsZ_dlmfs": OK

Creating directory 'Adlm': OK

Mounting ocfsZ_dlmfs filesystem at Adlm: OK

Checking 0ZCE cluster configuration : Failed

rodez:~ # B

|75 = shell

9. Add OCFS2 nodes to cluster

Once all xen guest are ocfs2 configured and enabled, you need to pupulate cluster with
node information. You can use ocfs2console uitity to add new node cluster information and
propagate to all other nodes in the cluster. Make sure all nodes in the cluster have same
/etc/octs2/cluster.conf information.

X OCFS2 Console — = |x

File Cluster Tasks Help
& ?43 Filter:

Mount Refresh

Device
/devisda3

Mountpoint

" _ Node Conﬁguration...'_‘_@}}

Nodes:
Active |[Name |Node |IP Address |IP Port

Geners! (TSNS s|es1oo 192158097???

Version: 0.90 # nodel 1 192.168.0.10 7777
Label: xen | ## node2 2 192.168.0.11 7777
JUID: 1964

Maximum Nodes; 4
Cluster Size: 4 K
Block Size: 4 K
Free Space: 8.7 of X Close
Total Space: 10.04 —




Here is /etc/ocfs2/cluster.conf file. Note Static IP address of cluster nodes.

Session Edit View Bookmarks Settings Help

slesl0:/ # cat Setc/ocfsZ/cluster.cond e
node:

ip_port = 7777

ip_address = 192.163.0.9

rumber = 0
name = slesl0
cluster = ocfsz

ip_port = 7777

ip_address = 192.165.0.10
rumber = 41

name = nodel

cluster = ocfszZ

ip_port = 7777

ip_address = 192.16%.0.11
number = 2

name = nodeZ

cluster = ocfszZ

node_count = 3
rame = ocfsZ

slesi0:/ # A -

S| | [ Shell

You can copy /etc/ocfs2/cluster.conf manually to all nodes or use Propagate Clustre
Configuration feature of ocfs2console GUI tool.

" Propagate Cluster Configuration = O el X

Propagate Cluster Configuration

10. Add shared partition to Xen Guest OS
Add shared partition /dev/sda3 detail to xen guest OS setting in /etc/xen/vm/. Here is screen
shot showing the detail. Reboot xen guest OS to take change into effect.

& Shell - Konsole - 0 x

Session Edit View Bookmarks Settings Help

sleslO:/etc/xens/vm # 1ls -al =
total &

drwxr—xr—x £ root root 112 Dec 6 17:34 .

druwxr—-xr—-x 6 root root Z56 Dec 6 12:52
=]

—rw-r——r—— 1 root root 401 Dec 17:23 MODEL1_SLES10

—ru—r——r—-—— 1 root root 400 Dec 6B 17:25 NODEZ_SL10Z2

slesl0: et/ =ensvm # more NODEL1_SLES1O

disk = , B

builder = 'linux’
rnamse = 'HODE1_SLESAG!
wif = [ 'mac=00:16:3e:0d:be:c9’ ]

on_poweroff = 'destroy’

on_reboot = ‘'restart’

on_crash = 'restart’

extra = ' TERM=xterm'

bootloader = 'Yusrslibsxensboot /domdloader.py’
bootentry = 'hdaZ: bootsvmlinuz—-=en, /boots/initrd-xen’
slesll:/etc/=ensvm # []

=& Shell




11. Mount shared partition

Now you are ready to mount and use newely created shared partition (/dev/sda3) in Xen
guest OS. Here is screen shot showing how to add physcial partition on xen guest OS.

) Shell’- Konsole =

Session Edit View Bookmarks Settings Help

nodel:™ # Jetc/init.d/oZch status E]
Module "configfs": Loaded

Filesystem "configfs": Mounted

Module "ocfsZz_nodemanager": Loaded

Module "ocfsz_dlm": Loaded

Module "ocfs2_dlmfs": Loaded

Filesystem "ocfsz_dlmfs": Mounted
Checking cluster ocfsZ: Online

Checking heartheat: Mot actiwve

nodel:™ # mkdir /shared

nodel:™ # mount -t ocfs2 Sdev/hdd sshared
rodel:™ # 1s -3l /shared

total 10139

drwxr=xr-x 3 root root 4096 Dec 6 10:15

drwxr=xr-x 24 root root 568 Dec & 17:35 ..

drw=r—xr-x 2 root root 4096 Dec & 10:15% lost+found

—-rw-r——r—— 1 root root 930505 Dec 1 20:40 occfsZ-tools-1.2.2-0.2.1586.rpm
-rW-r——r—— 1 root root 103593 Dec 1 20:40 ocfsZconsole-1.2.2-0.2.1586.rpm
nodel:™ # I

& Shell

ocfs2console showing mounted /shared volume on nodel.

OCFS2 Console <@nodel>=

File Cluster Tasks Help

P
(£ -

Filter:

Unmount Refresh el

Device Mountpoint

General | File Listing ‘

¢ P=lost+found
(] ocfs2-tools-1.2.2-0.2.1586.rpm
) ocfs2console-1.2.2-0.2.i586.pm

Mode # Links Owner Group  Size Alloc Size Timestamp




Here is screen shot showing /shared mounted on Xen host sles10 and Xen guset nodel.

) Shell’- Konsocle =

Session Edit View Bookmarks Settings Help

slesl0:/” # 1s -al sshared [3
total 1019

drwxr—xr-x 3 root root 4096 Dec © 10:15

drwxr—xr-x 25 root root 792 Dec © 17:36 ..

druwxr—xr-x 2 root root 4096 Dec © 10:15 lost+found

-rw-r——r—-— 1 root root 330505 Dec 1 20:40 ocfsZ-tools-1.2.2-0.2.1586.rpm
-ruW-r——r—— 1 root root 103533 Dec 1 Z20:40 ocfsiconsole-1.2.2-0.Z. 1586 .rpm
sles10:/ # ssh nodel "ls -3l sshared”

FPassword:

total 1019

drusr—xr— root root 40396 Dec 10:15

druwxr—xr-x 24 root root &8 Dec 17:35

10:15 lost+found
20:40 ocfsZ-tools-1.2.2-0.2.1586.rpm
20:40 ocfsZoonsole-1.2.2-0.2.1586 . rpm

root root 4096 Dec
root root 930505 Dec
root root 103533 Dec

drwxr—xr—mx
—rw-r——r--
—rw-r——r--

sles10:/ # ]

|l el N N WY
|l 2 WA R )]

(s | = shell

3. Conclusion

This paper is to help you to understand steps involved in creating shared storage without
using expensive shared storage. Using this information you can create shared storage used
by all xen guest OS and Host, avoiding copying of files between guest OS's. Hope you will
find this paper useful.

© Dec. 2006, Arun Singh
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