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Goal of this PA

« Gain hand-on experience about virtualization technique of type-1
hypervisor Xen

« Know about VM creation

* Try live migrations



Why installing Xen on VirtualBox?

* Type-1 hypervisor
* Bare-metal hypervisor
* Should be installed directly beyond hardware without host OS

* Your PCis installed with Windows (or other OS)
* You do not want to install Xen on your PC directly
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Steps of the assighment

1. Install Virtual Box

2 . Open VirtualBox, create two new VMs ---- here we use the two new
VMs to emulate two PMs.

3. When you create VMs on VirtualBox, you will need to specify the
name of your VM.



lustration of Step 3: Creating VM in Virtual
0ox: Naming and OS
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Please choose a descriptive name for the new virtual machine and
select the type of operating system you intend to install on it. The
name you choose will be used throughout VirtualBox to identify this

machine.
Name: |PM1| |
Type: |Microsoft Windows < E\W”
Version: 'Windows 7 (64-bit) v L( .

Expert Mode Next Cancel




lustration of Step 3: Creating VM in Virtual
0ox: Setting memory size

Mf Details %) Snapshots

WMiaolcomo o MivrkualBRosd

?
X computer. The list is empty now because you
€ (reate Virtual Machine B fain tool bar gl \
54
Memory size k.org for the latest 1"'

" | '
7 4

Select the amount of memory (RAM) in megabytes to be allocated to
the virtual machine. [

The recommended memory size is 2048 MB.

4 MB 8192 M

Next Cancel
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Hard disk file type

unchanged.

®) VDI (VirtualBox Disk Image
() VHD (Virtual Hard Disk)
() VMDK (Virtual Machine Disk)

Expert Mode

Next

Please choose the type of file that you would like to use for the new virtual hard disk. If
you do not need to use it with other virtualization software you can leave this setting
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N7

: i
1o Details | © Snapshots v

New Settings Discard Start,

The list is empty now because you
B

oolbar | X
- Y

he latest [

Ny 7
/£

& (Create Virtual Hard Disk

Storage on physical hard disk

Please choose whether the new virtual hard disk file should grow as it is used
(dynamically allocated) or if it should be created at its maximum size (fixed size).

A dynamically allocated hard disk file will only use space on your physical hard disk
as it fills up (up to @ maximum fixed size), although it will not shrink again
automatically when space on it is freed.

A fixed size hard disk file may take longer to create on some systems but is often
faster to use.
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&= (Create Virtual Hard Disk

File location and size

Please type the name of the new virtual hard disk file into the box below or click on the

folder icon to select a different folder to create the file in.

D:\PA2-PML.vd

-~
Select the size of the virtual hard disk in megabytes. This size is the limit on the
amount of file data that a virtual machine will be able to store on the hard disk.
v \ 80.00 GB

4.00 MB 2.00TB

N¢ Create Virtual Hard Disk: Creating fixed medium stora...

. “‘_5\, Creating fixed medium storage unit 'D:\PA2-PM1.vdi' ...

P ™ X
u 19 minutes remaining

Create

Cancel
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Steps of the Assignment

4. After you create PM1 and PM2, right click and choose setting for
them. In the “Storage” tab, you can see an empty drive. Load the
XenServer.iso into the drive. Then, in the “Network” tab, select the
“Bridge Adapter”. After the configuration, start PM1 and PM2. This will
lead you to the XenServer installation.



llustration of Step 4
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Steps of the Assignment

5. Follow the instructions on the screen to install XenServer. For the
network, choose “Automatic configuration (DHCP)”.

Specify the host names for PM1 and PM2 as “your UVa Computing ID
+ 1” and “your UVa Computing ID + 2” for grading purpose.

For network time protocol (NTP), select manually time entry.



Illustration for Step 5: automatic
configuration (DHCP)

elcome to XenServer - Uersion 7.1.0 (#137272c)
opyright (c) 2017 Citrix Systems, Inc.

1 Networking }

Please specify how networking should be configured
for the management interface on this host.

(%) Automatic configuration (DHCP)
U J Static contiguration:
IP Address:
Subnet mask:
Gateway:

<Tab>/<Alt-Tab> between elements

i <F1> Help screen



llustration for Step 5: Setting host name

elcome to XenServer - Uersion 7.1.0 (#137272c)
opyright (c) Zj Hostname and DNS Conf iguration

Hostname Configuration
( ) Automatically set via DHCP
() Manually specify:

DNS Conf iguration
(>*) Automatically set via DHCP
( ) Manually specify:
DNS Serwver 1:

DNS Serwver 2:
DNS Server 3:

{Tab>/<Alt-Tab> between elements i <F1> Help screen




llustration for Step 5: NTP manual entry

elcome to XenServer - VUersion 7.1.0 (#137272c)
opyright (c) 2017 Citrix Systems, Inc.

| System Time |
How should the local time be determined?
(Note that if you choose to enter it manually,

you will need to respond to a prompt at the end
of the installation.)

| anual time entry

{Tab>/<Alt-Tab> between elements i <F1> Help screen



PM1

Steps of the Assignment

6. After the installation, you will enter the XenServer interface. You will
be able to see IP address on the “Status Display” tab.

- Conf iguration

Customize System

Status Display

Network and Management Interface
Authentication

Virtual Machines

Disks and Storage Repositories
Resource Pool Configuration
Hardware and BIOS Information
Keyboard and Timezone

Remote Service Configuration
Backup, Restore and Update
Technical Support

Reboot or Shutdown

Local Command Shell

<Enter> UK <Up/Dowm> Select

inmotek GmbH
UVirtualBox

XenServer 7.1.8-137272c
Management Network Parameters
Device

IP address

Netmask £99.459.4950

Gateway 16.164.6.1

Press <Enter> to display the SSL key
fingerprints for this host

<Enter> Fingerprints <F5> Refresh

Customize System

Status Display

Network and Management Interface
Authentication

Virtual Machines

Disks and Storage Repositories
Resource Pool Configuration
Hardware and BIOS Information
Keyboard and Timezone

Remote Service Conf iguration
Backup, Restore and Update
Technical Support

Reboot or Shutdouwn

Local Command Shell

<Enter> OK <Up/Down> Select

Conf iguration

inmotek GmbH
UVirtualBox

XenServer 7.1.8-137272c
Management Network Parameters
Device ethi

IP address 18.164.6.141
Netmask £99.490.4595 .4
Gateway 18.164.6.1

Press <Enter> to display the SSL key
fingerprints for this host

<Enter> Fingerprints <F5> Refresh

PM2



Steps of the Assignment

7. Install XenCenter on your PC.

* ATTENTION: please do not install XenCenter on PM1 or PM2. Install it
on your PC with Windows OS.



Steps of the Assignment

8. Open XenCenter. Connect to PM1 and PM?2 using the IP addresses.

0 XenCenter

File View Pool Server VM Storage Templates Tools

Q

= {3y XenCenter
= Fo [am
[ Debian Wheezy 7.0 (64-bit) (1)
51 DVD drives
Q Local storage
Q Removable storage

lﬁ Infrastructure

Help

New Pool $5) New Storage 1] New vM

@ Shut Down % Reboot \j Suspend

Back + () Forward - | [l Add New Server

|[& ts5xm-1

General Memory Storage Networking NICs  GPU

Server General Properties

Properties

General

Name:
Description:

Tags:

Folder:

Enabled:

iSCSI IQN:

Log destination:
Server uptime:
Toolstack uptime:

uuID:

ts5xm-1

Console Performance Users Search

Default install of XenServer
<None>

<None>

Yes
iqn.2018-10.edu.virginia:add
Local

1 hour 12 minutes
1 hour 10 minutes

9adfcd23-90a3-4c1d-a5¢c5-f

€ Add New Server ? X
Enter the host name or IP address of the server you want to add
and yoy o SR P
Server]  [10.1646.141 v]

User name: I root

Password: l'"'"l

Cancel

Management Interfaces

Memory

Version Details

Logged in as: Local root accou

Expand all Collapse all

i (A

IPAddress from Status display




Steps of the Assignment

9. Create a VM in each PM and install OS on the VMs using XenCenter.
To create, simply select “NEW VM”

9 (i) Select “Debian Wheezy 7.0 (64-bit)” as the template.

File View Pool Server VM Storage Templates Tools Help
O Back ~ Forward .—1"}, Add New Server Liwj New Pool % New Storage ’Eﬂ New VM ‘0’ Shut Down @ Reboot Suspend

Q & ts5xm-2 Logged in as: Local root acc

=1 {.r XenCenter General Memory Storage Networking NICs GPU Console Performance Users Search

= \'Q ts5xm-1
Q smevinu e ° e = al _
?Ezg DVD drives

Ea Local storage

= Properties b
51 Removable storage P a‘ Select a VM template e
- o General

=4 DVD drives

r;g Removable storage v Name
Description: ) Name Category -
Taigi Installation Media 5| CentOS 5 (64-bit) CentOS
B Hokoe Senver +%| CentOs 6 (32-bit) Cent0S
CPU & Memory %% CentOS 6 (64-bit) CentOS

Enabled: Storage % CentOS 7 CentOS
iSCSI IQN: Networking @ Core0S Core0S
Log destination: | Finish (7| Debian Jessie 8.0 Debian
Server uptime: (°| Debian Squeeze 6.0 (32-bit) Debian

(°| Debian Squeeze 6.0 (64-bit) Debian
Toolstack uptimey

S SR

£+ NeoKylin Linux Server 6 (64-bit) NeoKylin
Management eokylin Linux Server 7 NeoKyﬁ

Al A : . LT SN ~ L
Memory

ciTrRIX'

A Infrastructure Version Deta



Steps of the Assignment

* 9 (ii) You will need to specify the Debian OS ISO on PM1 and PM2. To
do so, go to the screen of PM1 and PM2 on VirtualBox, select the
“Device -> Optical drive” tab and load the Debian.iso (see figure
below). Then go back to the screen of XenCenter, select DVD drive O
on XXX (should be the default option).



llustration of Step 9
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Folder -—
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" Instalfrom URL:
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CSIIN Networking

Log destination: | Fiish
Advanced 05 boot parameters

Senve uptime ‘ bt
Enter any advanced boot parameters here Leave this box blank  you do not wish to supply any

Tooltack uptime parameters,

QuID: -- Quiet consolezhyc)
Managemen

Memory

CiTR)x
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Steps of the Assignment

* 9(iii) Specify the number of vCPU cores -- 1 is sufficient. Specify the
memory size (recommendation: 256-512MB), based on the memory
size of the PM1 and PM2. You should not use more than half of the
memory size of the PM1 and PM2, as we need to leave sufficient
memory space for migration.



llustration of Step 9

° XenCenter

File View Pool Server VM  Storage

Templates Tools Help

e Back ~ Q Forward ~ [% Add New Server %TL] New Pool B New Storage B New VM @ Shut Down % Reboot 0 Suspend

fig Local storage

g Removable storage
By 5m-2

&) DVD drives

e Local storage

£ Removable storage

Logged inas: Local root acce

IA Infrastructure

General Memory Storage Networking NICs

GPU

Console Performance Users

Search

Search... Q “E ts5xm-2
& {r XenCenter i
a [ tssxm-1
[@ Debian Wheezy 7.0 (64-bit) (1)
£ DVD drives

€ New M

Allocate processor and memory resources

General
Name:
Description:

Tags:

Foldea CPU & Memory

Enabled:

iSCSI ION:

Log destination:
Server uptime:
Toolstack uptimey

uuiD:
Management

Memory

Template
Name
Installation Media

Home Server
Storage

Networking
Finish

cimrix

Specify the number of virtual CPUs, their topology, and the amount of memory that will be allocated to the

new virtual machine.

[ ——
Number of vCPUs: L
Topology: 1 socket with 1 core per socket
Memory: 256/ MB

Version Deta




Steps of the Assignment

9(iv) Specify the storage space — default is sufficient.

o XenCenter

File View Pool

Server

VM

Storage

Templates Tools Help

e Back ~ \:'\ Forward ~ @ Add New Server New Pool 8 New Storage @ New VM @ Shut Down @ Reboot 0 Suspend

[
A

|

& {4y XenCenter
=] [i ts5xm-1

[@ Debian Wheezy 7.0 (64-bit) (1)
5 DVD drives
fig Local storage
Q Removable storage
- o
1 DVD drives
fig Local storage
£ Removable storage

[ﬁ Infrastructure

Q |[@ tssxm-2

General Memory Storage Networking NICs

GPU

Console Performance Users  Search

@ Configure storage for the new VM 9

erver General 0 INCRALY
7 Properties
General
Naie Template
— Name
Description:

Installation Media
Tags:

Home Server
Folder:

CPU & Memory
iSCSI IQN: Networking
Log destination: | Finish
Server uptime:

Toolstack uptime]

uuID:
Management]

Memory

Version Detai

CiTRIX

The virtual machine template you selected earlier provides the virtual disks listed below. You can change the
properties of these virtual disks, and add more disks if required.

Alternatively, you can select the second option below to create a diskless VM that can be booted from the
network and does not use any virtual disks.

When you have finished configuring disks for the new virtual machine, click Next to continue to the next
—ten

® Use these virtual disks:

Name Location Size Shared | Add...
= Debian Wheezy 7.0 (64... Local storage on ts5xm-2 Edit...
Delete

Logged in as: Local root accol



Steps of the Assignment

 After you create the VMs on PM1 and PM2, you can click the VMs
and go to “Console”. Follow the instructions on the console to install
Debian 7.0. Select the default options during installation.

* Please NOTE that do not turn off your PC or lose your internet
connection when you are doing the following steps. Otherwise, you
might need to install Debian again.



llustration of Step 10

Q Back |~ Forward ch Add New Server EE New Pool tf:,l New Storage [IZl] New VM @ Shut Down Q} Reboot o Suspend

Q| [@ Debian Wheezy 7.0 (64-bit) (1) on 'ts5xm-2'

Logged in as: Local root account
= A XenCenter General Memory Storage Netwcrkmerformance Snapshots  Search

3 g ts5xm-1

[ Debian Wheezy 7.0 (64-bit) (1) [aaRyITRE DVD drive 0 on ts5xm-2
&= DVD drives
a Local storage

Looking for guest console..

f=) Removable storage
[ ts5m-2

3
£ DVD drives

fig Local storage

54 Removable storage

————————————— Configuring apt
=—— e

Retrieving file 1 of 1

[C¥ancel>

ﬁ Infrastructure

.' Objects
":,. Organization Views b4
U‘ Saved Searches X

B Notifications @

Send Ctrl+Alt+Del (Ctrl+Alt+Insert) [ Scale 4 Undock (Alt+Shift+U) Fullscreen (Ctrl+Enter)



Steps of the Assignment

11. To verify that the VMs are created correctly, please create some
simple text files and run word count command (i.e., wc) on the VMs
through the XenCenter console.

Take screenshots on the XenCenter for the VMs to show that we can
run commands on them successfully.

* Please NOTE that do not turn off your PC or lose your internet
connection when you are doing the following steps. Otherwise, you
might need to start over from the beginning.



llustration of Step 11

File View Pool Server VM Storage Templates Tools Help

Q Back ~ Forward dh Add New Server | 5] New Pool ': New Storage [IZl] New VM @ Shut Down &L'} Reboot u Suspend

Q, |[@ Debian Wheezy 7.0 (64-bit) (1) on ‘ts5xm-1' Logged in as: Local root accour

=] {3 XenCenter

General Memory Storage Networking Console Performance Snapshots Search

© tsdxm-1
16 DVD drive 0 on ts5xm-1 v Open SSH Consol Looking for guest console.
f=sl DVD drives
a Local storage
=51 Removable storage

sHxm-1@tshxm-1:"9 cat test.1
s5xm-18tsSxm-1:"9 Is

est.1

s5xm-18ts5xm-1:"9 cat > test.2

ello Yorld? Deliverable -1

"8 1Is

s5xm-18ts5xm-1:"9 we test.2
2 317 test.2
s5xm-16ts5xm-1:"9 |}

4 Infrastructure



Steps of the Assignment

e 12. To perform VM migration, you will need to first put both PM1 and
PM2 in one pool. Just create a pool and put them inside the pool. You
will need to turn off the VMs to put in one pool. After putting the
PMs in one pool, remember to turn on the VMs again.



lustration of Step 12: Shutting down a VM

€ XenCenter — X
File View Pool Server VM Storage Templates Tools Help
Q Back Forward dh Add New Server E New Pool :,: New Storage [l New VM @ Shut Down h-& Reboot 0 Suspend
Q |[@ Debian Wheezy 7.0 (64-bit) (1) on "ts5xm-2' Logged in as: Local root accour
= {.} XenCenter

General Memory Storage Networking Console Performance Snapshots Search

D 54740

= b tsSxm-1
[ Debian Wheezy 7.0 (64-bit)
£ DVD drives
{24 Local storage

DVD Drive 1:

DVD drive 0 on ts5xm-2 y Open SSH Console Looking for guest console..

&4 Removable storage

Q tshmZ
lb : Shut Down X
jD ‘ [ 1.9019061 i8042: No controller found
fig Loc{ W >Suspend [ 1.9455371 /build/linux-5VIh7 j/linux-3.2.787drivers/rtc/hctosys.c: unable to
& Rem @@ Reboot open rtc device (rtco)
Loading, please wait...
© Force Shut Down INIT: version 2.88 booting

@ Force Reboot [infol Using makefile-style concurrent boot in runlevel S.
Migrate to Server  » :

Take a Snapshot..,

Assign to vApp »

Properties

< >

ﬁ Infrastructure
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llustration of Step 12: Creating

€ XenCenter = 3
File View Pool Server VM Storage Templates Tools Help

e Back ~ Q Forward ~ @ Add New Server %] New Pool @ New Storage @ New VM @ Shut Down % Reboot a Suspend

Search... Q | [ ts5xm-1 Logged in as: Local root accol
=& ‘gn(:enter ] General Memory Storage Networking NICs  GPU  Console Performance Users  Search
g |
@ New VM...
=] {3l NewSR..
g o yes Expand all Collapse all
o [ tssfl_ Addto Pool — ‘
L 2 T T T o ¥ New Pool...
=k > 1 O
=1 @ Reboot
e R 0 Shut Down ption: Default install of XenServer
Restart Toolstack <None>
Disconnect <None>
Reconnect As... d: Yes
[ Properties DN: iqn.2018-10.edu.virginia:a4d92106
Log destination: Local
Server uptime: 2 hours 24 minutes
Toolstack uptime: 2 hours 23 minutes
UuID: 9adfcd23-90a3-4c1d-a5¢5-f5ccd5ca5¢c49
Management Interfaces | \g
Memory | @
(i} Infrastructure Version Details | @

< 3



llustration of Step 12: Naming a pool

o XenCenter
File View Pool Server VM Storage Templates Tools Help

e Back ~ Q Forward ~ @ Add New Server %ﬂ New Pool @ New Storage E] New VM @ Shut Down % Reboot 0 Suspend

Search... Q ‘ | E ts5xm-1

Logged in as: Local root accol

= {4 XenCenter
= & C2n
[ Debian Wheezy 7.0 (64-bit) (1)| IEEEIEENS E IR (oo llail=R
) DVD drives

General Memory Storage Networking NICs  GPU

Console Performance Users Search

fig Local storage

| Properties
&) Removable storage e
=] E ts5xm-2

G Debian Wheezy 70 (64-bity (1|~ Ocneral

5 DVD drives Name: ts5xm-1

a Local storage e "

&5 Removable storage Description: Default install of XenServi
Tags: <None>
Folder: <None>
Enabled: Yes
iSCSI IQN: iqn.2018-10.edu.virginia:q
Log destination: Local

Server uptime: 2 hours 26 minutes

Toolstack uptime: 2 hours 24 minutes

uuID: 9adfcd23-90a3-4c1d-aS5c]
Management Interfaces

Memory

€) Create New Pool ? X

To create your pool provide a name and select which servers you would
like to be added to the pool.

[cs-a74

(optional)

Master:  ts5xm-1 v

Additional members:

tsSxm-1 Master
ts3xm-2 This server has running or suspended VMs

[ Add New Server |

| CreatePool | Cancel

lﬁ Infrastructure Version Details

Expand all

Collapse all

| @



lustration of Step 12: Adding PM?2 to the

eJeJe]

°XenCenter
File View Pool Server VM Storage Templates Tools Help

Q Back ~ Q Forward ~ @ Add New Server ' New Pool @ New Storage ﬂ New VM @ Shut Down g:;é Reboot u Suspend

Search.. Q|6 csara0

Logged in as: Local root accou

= {;}%n(:enter General Memory Storage Networking GPU  HA Users  Search
Bl sz
2|8 NewvM.. Pool General Properties
3 NewSR.. it)
Import... Properties Expand all Collapse all
High Availability... —~
(A
B E Manage vApps... General e
DisagterRecovery > )| Neme: Cs4740
| Add Server » IE ts5xm-2
o T&  Add New Server.. o
Reconnect As... o <None>
Collapse Children Pool License: XenServer
Properti
Eﬁ P Number of Sockets: 1
XenServer version: 71
uuID: 8557cbal-63c1-627a-7550-2668501ec161
Management Interfaces (v)
< >|
l‘ Infrastructure ]

<



B B Y B DT
1) XenCenter = x

File View Pool Server VM Storage Templates Tools Help

e Back ~ Q Forward ~ @ Add New Server New Pool @ New Storage @ New VM @Start Q‘vg Reboot u Suspend

 Search... Q [@ Debian Wheezy 7.0 (64-bit) (1) on "ts5xm-2' Logged in as: Local root accou

= {.r XenCenter
o &g cs4740

General Memory Storage Networking Console Performance Snapshots Search

= [ tsSxm-1 VM General Properties
[@ Debian Wheezy 7.0 (64-bit)
59 DVD drives Properties ] Expand all Collapse all

& Local storage
5] Removable storage

& T General | @

Debian Wheezy 7.0 (64-bit) (1)

< >
Move VM... Mo

Export... ng System: Unknown
Take a Snapshot... Jzation mode: Paravirtualization (PV)

Convert to Template... rings copied: No

i @Ry [SanvM (CtioB) <None>
5

Assign to vApp >
b88a9017-9b9c-757f-a0c8-ac96086bd432
Delete VM...
E5 Properties Options | @
CPUs | @
i< >

!A lanfracbriirbiive ]



Steps of the Assignment

13. Now we can migrate the VM. Select one VM from one PM (say
PM?2) and right click, and migrate it to PM1. The process will take
several minutes. You will see that the VM is still running during
migration.



llustration of Step 13: Start migration

€ XenCenter = K
File View Pool Server VM Storage Templates Tools Help
Q Back ~ Forward ch Add New Server t ‘ New Pool $5) New Storage [[Zl| New VM @ Shut Down QL& Reboot 0 Suspend
Q (4 Debian Wheezy 7.0 (64-bit) (1) on 'ts5xm-2' Logged in as: Local root accoul
.} XenCenter

General Memory Storage Networking Console Performance Snapshots Search

D 54740

= T) ts5xm-1 < v Oper Looking
L Debian Wheezy 7.0 (64-bit)
&3 DVD drives
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‘Om@ Shut Down ‘
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3 Re| @ Reboot
[ @ Force Shut Down
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Assign to vApp > |
[E9 Properties ‘7@ Migrate VM wizard...

Name of the PM to transfer
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ustration of Step 13: Performance of both

File View Pool Server VM Storage Templates Tools Help l
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lustration of Step 13: EventLis
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Notes

* This assignment requires the students to have a PC with Windows OS
installed (because of XenCenter). Therefore, the assignment is a
group assignment. Each group can have up to 3 students and only
one student needs to submit the final PDF.

* Please start this assighment as early as possible and don’t leave it to
the last minute. Otherwise, you won’t have enough time. It will
probably take more than 4 hours to finish.

* You are highly recommended to finish the entire assignment
continuously without pausing in the middle.
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