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Deployment of HPC Server 2008 R2 failover clusterluster

1 Purpose

This document describes in detail how to set up a cluster that will be suitable for production. In
particular, the following areas are covered

1 Head node failover. In order to allow for high availability the head node should be configured as a
Windows failover cluster

1 Full SQL server installation. This is needed for head node failover. The default SQL Express edition is not
sufficient. Furthermore, much greater throughput will be possible since the SQL Server Std/Ent Eds are
capable of utilizing the full HW processing power

1 Remote database installation. This feature will allow the head node to leverage existing SQL hosting
environments. Remote installation is only available for HPC Server 2008 R2. In case of HPC Server 2008,
the head node failover cluster must be implemented as a SQL failover cluster locally on the head node. It
is strongly recommended to go down the pathHPC Server 2008 R2
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2 Overview

HPC Server 2008 R2 consists of two components

1.

2.

Windows Server 2008 R2, HPC Edition. This is a normal Windows operating system (not server core) that
comes with special license requirements (cannot be used as a gendfatmpldor Exchange, SQL, file &

print, etc.). Think of it as another edition in addition to the more commonly known editions such as
Standard or Enterprise

HPC Pack 2008 R2. This part contains the HPC specific software. Examples include:

Node Manager

Clster management support

Job Scheduler

MPI libraries

a0 o

Setting up a new HPC Server 2008 R2 cluster involves the following high level steps:

1.

Racking and cabling. Microsoft makes no specific assumptions on the hardware other than it must be x64
architecture. Planning considerations:

a. Power and cooling
Need for SAN disk
Need for high throughput file systems
Need for lowlatency networks, e.g., Infiniband
Driver availability. Microsoft strongly recommends using drivers that have gone through the
Windows Logo atification process
IP Configuration

a. An HPC cluster needs at least one network, which can be the corporate LAN, but up to three

b. networks are supported by HPC Server. The exact configuration is determined by business and IT

administration needs

Firewall onfiguration. Detailed instructions are presented for how to configure Windows Firewall.
During the installation and configuration of HPC Server 2008 R2 it Is possible to have HPC Pack manage
the FW settings. By the same token, the administrator magt ételeave the existing FW settings intact.
It will be up to the networking and security departments to ensure that proper ports are opened. A
complete port list will be presented at the end of this section
Domain Controller services. The HPC clustest be joined to a domain. It is not even possible to install
HPC Pack 2008 R2 without the installation target being joined to a domain. If the corporate domain
services cannot be used, a dedicated domain controller must be configured. It is shomin this
document how this can be done
DNS services must be available. DHCP services may also be required if the compute nodes are to be
accessible directly from the corporate LAN (Enterprise network). This depends on how image deployment
is being done. DHCP services required for internal HPC networks will be provided by the head node. This
is configured during the head node installation procedure
Windows installation. Planning considerations:

®oo00o
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a. Windows failover clustering. A higtvailability head noddepends on Windows failover
clustering. Detailed instructions will follow. Planning considerations include SAN/iSCSI
configuration/access

b. Deployment of compute node images. Existing deployment infrastructure and image creation
processes can be used.id also possible to use the services provided by HPC Pack 2008 R2,
which will be described later

7. Database server. HPC Server 2008 R2 allows remote database servers. This means that the database
group should be contacted in order to have a SQL instarested for HPC Server. The instance name is
arbitrary (default name is COMPUTECLUSTER). Four separate databases must be created. We recommend
that the default DB names be used as this will simplify the subsequent installation process. Details are
provided later in this document. NB! It is not possible to have remote databases with previous versions
of HPC Server, e.g., HPC Server 2008 and HPC Server 2008 SP1. In this case a local SQL failover cluster
must be configured on the head node

8. Installation d HPC Pack on the first head node. Prerequisite: A fully functional windows failover cluster
including clustered file services. Detailed instructions will follow. Database server and database instance
(default COMPUTECLUSTER) must be availabletoRnistallation of HPC PACK 2008 R2 four databases
must have been created (default HPCManageme®CScheduluer, HP@RBding, HPCDiagnostics).

Note that this only applies to HPC Pack 2008 R2; previous version do not allow for the explicit creation of
(local) databases

9. Configuration of HPC cluster services on the first head node. The following must be considered

a. Network topology, cfhttp://technet.microsoft.com/enus/library/cc719008(WS.10).aspx

b. DHCP scope for the private network (if required)

c. Installation account. This must be a domain account that belongs to the local user admin group.
Furthermore, if the head node is to be used as a deployment server for the computglatete
described in detail) the account must be allowed to join computers to the domain

d. Node naming sequence. This naming sequence will be used by the head node when deploying
new compute nodes from bare metal. If this option will not be used, thenrandy sequence
must be provided, e.g., NODE%1000%

10. Installation of HPC Pack 2008 R2 on the second head node

11. Bare metal deployment of compute nodes (optional). It is possible to deploy an image (standard or
sysprepped) using the head node as a deploymenteserif no WIM file is available, a wizard can be
invoked to create a new image from standard media (DVD or installation files on disk). Details are
presented later in this document

2.1 Model failover cluster

Throughout this document, we will use a model cluster that consists of an Enterprise and a Private
network as defined in http://technet.microsoft.com/en-us/library/cc719008(WS.10).aspx. This will allow
us to use on e of the standard topologies. The Private network is needed because we want to
demonstrate bare metal deployment using the head node as a deployment server. In addition to the
two aforementioned netowrks a third network is introduced: iSCSI. This network is used to provide
(virtual) SAN capability. For a real cluster a vendor specific SAN solution would most likely be used.
For the demo cluster the domain controller will provide the iISCSI disks via Microsoft iISCSI Target
Software. Details will be presented in the subsequent sections.
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Private: 192.168.150.0

Enterprise: 192.168.100.0

iISCSI: 192.168.200.0

In production environments there will often be firewalls between the different network segments. The
ports used by HPC Server 2008 R2 can be found at http://technet.microsoft.com/en-
us/library/ff919486(WS.10).aspx. In addition to the ports above, custom firewall openings will be
required for SQL server, iSCSI services and remote volume management. These settings are not
specific to HPC Server and will be explained the subsequent sections.
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3 Setting up the virtual network and virtual machines

The process of setting up the virtual network and virtual machines (VM) corresponds to installing
network switches, cabling and racking the server HW in case of a non-virtual environment. In case of a
real cluster this section can be safely omitted. The instructions below refer to Hyper-V, but it should be
a straightforward exercise to set up a similar cluster using VMware.

3.1 Network creation

For our purpose we want to create the three aforementioned networks: Enterprise, Internal and iSCSI.
Enterprise will be of type Internal, whereas the other two will be of type Private. Thus, it is possible to
reach the Enterprise NIC from the host machine (PELLEO-SERVER in the figures). To this end start
the Hyper-V manager from the Windows start menu.

o
54 Fle Acton Vew window Hel [T
€7@ @k |
33 Hyper-¥ Manager e [ Actions

e
HimussE
Name [ State_~ [ [cPU Usage [ Memary [ uptc
New »
No vitual machines were found on this server.
(& ImportVirtual Machine...
%4 Hyperv settings...
2 virtual Network Managsr..
¢ Edit Disk,..
(5 tnspect Disk...
(@ stopservice
q | ¥ Remove Server
3 Refresh
Snapshots
View »
No vitual machine selected. New Window from Here.
Help
Details
Mo item selected.
‘ >l
I I
ClickonVi rt ual Net wo rakdshecniregegralr €&
& 3 Virtual Network Manager o i =5
A _Virtual Networks 4 Create virtual network
A New virtual network
% Global Network Settings What type of virtual network do you want to create?
I MAC Address Range External
00-15-50-A5-30-00 to 00-15-5D-A...

Add

Creates a virtual network that can be used only by the virtual machines that run on this
physical computer, and between the virtual machines and the physical computer. Does
not provide access to a physical network comnection.

More about creating virtual networks

OK I Cancel Apply
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Next, click Add, which opens a new window. Type Enterprise in the Name: field

= % virtual Network Manager —|=] x|
& Virtual Networks W, Virtual Network Properties
L New virtual network
Why Private Mame: IEnberpr\sa
Private virtual machine network o Switch
& scar Wicrosoft Virtual Swi =1
Private virtual machine network Motes:
o Enterprise =
- EIn::mal\ =i [~ Connection type
w'w External .
What d t to ct th twork to?
Broadcom Netxireme Gigabit Ether... AR S E B R
 External:

# Global Network Settings
[ MaC Address Range
00-15-50-74-1E-00 to 00-15-5D-7...

]

IBroadcom NetXtreme Gigabit Ethernet

<_ ¥ | Allow management operating system to share this network adapter
o @ Internal only
Priva chine network

[~ Enable virtual LAN identification for management operating system

[~ VLAN ID

The VLAN identifier spedfies the virtual LAN that the management operating
system will use for all network communications through this network adapter. This
setting does nat affect virtual machine netwarking.

=

Remave

More about managing virtual networks

OK I Cancel | Apply |

The network type should be chosen as Internal only since we want to be able to communicate with the
virtual server from the host operating system (the physical PC). Click Apply. Repeat the previous
process for the Private and iSCSI networks, this time the network type should be Private virtual
machine network, since there will be no need to communicate with the host over these NICs (this is
done over the Enterprise NIC). The end result should look like

& Zvirtual Network Manager I [ 3
[a_virtual Hetworks W%, Virtual Network Properties
Mame: |Privar.e
Microsaft Virtual Switch =]
Private virtual machine network Motes:
X Enterprise [ -]
N Inter na: only ~EroEE i
v External )
7
Broadcom NetXtreme Gigabit Ether... R T ST
" External:

A Global Metwork Settings

',f‘; MAC Address Range
00-15-5D-74-1E-00 to 00-15-50-7....

Internal only
% Private virtual machine network

&

[Broadcom Netxtreme Gigabit Ethernet

¥ Allow management operating system to share this network adapter

[ VLAN ID

fEloj=aper] Jton Tor mansgement operating system

The VLAN identifier specifies the virtual LAN that the management operating
system will use for all network communications through this network adapter. This
setting does not affect virtual machine networking.

—

Remove

More about managing virtual networks

[ x 1

Cancel Apply
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3.2 Virtual Machine creation

Six virtual machines will be created:

Domain controller (DC)
Database server (SQL)
Head node (HN1)

Failower head node (HN2)
First compute node (CN1)
Second compute node (CN2)

o0 A~ wDd R

Their specs will be identical:

9 1 virtual processor
1 2GBRAM
1 40 GB disk

and the network connectivity will be according to the diagram above. In the right pane of the Hyper-V
manager, click on New and then on Virtual Machine, which brings up a wizard. Click Next and enter
the name of the domain controller (DC):

¥ Hew Virtual Machine Wizard x|
A &\r Specify Name and Location
=S

Before You Begin Choose a name and location for this virtual machine.

_ The name is displayed in Hyper-V Manager. We recommend that you use a name that helps you easily

S identify this virtual machine, such as the name of the guest operating system or workload.

Configure Networking Name:  |oc]
Connect Virtual Hard Disk You can create a folder or use an existing folder to store the virtual machine, If you don't select a
Instaliation Options folder, the virtual machine is stored in the default folder configured for this server.

Summary ™ Store the virtual machine in a different location

Location: IC :\ProgramData\Microsoft\Windows\Hyper-v Browse... |

/1. Ifyou plan to take snapshots of this virtual machine, select a location that has enough free
space. Snapshots indude virtual machine data and may require a large amount of space.

< Previous | Next > I Finish | Cancel |

Accept the default storage location for the VM configuration files. Click Next. On the screen that
follows enter the amount of memory (2048 MB):
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% New Virtual Machine Wizard

*I Assign Memory

Before You Begin

Spedfy the amount of memary to allocate to this virtual machine. You can specify an amount from 8

-~ P MB through 16308 MB. To improve performance, spedify more than the minimum amount recommended
Spedify Name and Location for the operating system.

[t R e
Configure Networking

) @ When you decide how much memaory to assign to a virtual machine, consider how you intend
Connect Virtual Hard Disk to use the virtual machine and the operating system that it will run.
Installation Options
More about determining the memory to assign to & virtual machine

Summary

< Previous | Next = I Finish | Cancel |

Click Next. On the subsequent screen change connection status from Not connected to Enterprise
by using the dropdown menu

¥ New Virtual Machine Wizard

AI Configure Networking

x|

Before You Begin Each new virtual machine indudes a network adapter. You can configure the network adapter to use a
iy p— virtual network, or it can remain disconnected.

Specify Name and Location

E— corvecton: [ - |

_ More about confiquring network adapters

Connect Virtual Hard Disk
Installation Options
Summary

< Previous | MNext > I Finish | Cancel |

Click Next. Enter the size of the virtual hard drive (40 GB) and leave the location unchanged.
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¥ New Virtual Machine Wizard |
Lk! Connect Virtual Hard Disk
Before You Begin A virtual machine requires storage so that you can install an operating system. You can spedfy the
N p— storage now or configure it later by modifying the virtual machine’s properties.
Specify Name and Location
T & Create a virtual hard disk
Configure Networking

Name: |DC.vhd

Installation Options Location: IC:‘.IJsers\Public\Dommenis\!—Iyper—\c"\\c"lrmal hard disks\ Browse. .. |
Summary Size: I 40 GB (Maximum: 2040 GB)

" Use an existing virtual hard disk

Location: |C:\Users\Public\Documents\Hyper -V \Wirtual hard digks) Browse... |

" Attach a virtual hard disk later

< Previous | Mext > I Finish | Cancel |

Click Next. Accept all default settings (the operating system will be installed later). Click Next.
Review all the setting on the summary page. Revisit the previous steps if needed and then click
Finish.

i3 New Virtual Machine Wizard x|

bki Completing the New Virtual Machine Wizard

Before You Begin You have sucressfully completed the New Virtual Machine Wizard. You are about to create the

following virtual machine.
Specify Name and Location

. Description:
Assign Memory
Configure Networking Name: DC
Connect Virtual Hard Disk Memory: 2048 MB
onnect Virtual Har Network: rterprce
T TS Hard Disk: C:\Users\Public\Pocuments\Hyper-Virtual hard disks\DC.vhd

_ Operating System:  Will be installed at a later time

To create the virtual machine and dose the wizard, dick Finish.

< Previous | Next = | Finish I Cancel |

The wizard only allows the creation of one NIC (Enterprise in our case).

We will now add the second NIC (iSCSI) to our DC VM. Fire up the Hyper-V manager and click
Settings in the right pane (under DC)
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ol

g2 Fle Acon View Window Help

5|
Virtual Machines
Name [ State = [ cPuUUsage [ Memory [ upt

23 Hyper-V Manager | Actions
L]
B oc O New »

Import Virtual Machine...

b

Hyper-V Settings. .
Virtual Network Manager
Edit Disk...

Inspect Dick...

Stop Service

Remove Server

O X @B

-

4 |

Refresh

)
i
-

view 3
The selected vitual machine has no snapshots New Window from Here
Help

=5 Connect..

24 settings...

© start

S Snapshot

&) Export.,

DC =] Rename.

Sk Delete...

Created: 10/7/2010120.25 FM
Help

Notes:  None

4 | i

A popup window appears. Make sure Add Hardware is highlighted in the left pane and then choose
Network Adapter

BB Settings for DC 10 =]
Joc [ G

# Hardware m Add Hardware
% Add Hardware
& B105 ‘You can use this setting to add devices to your virtual machine.
Boot from CD Select the devices you want to add and dick the Add button.
W Memory SCSI Contraller
2048 MB
R Processor Legacy Network Adapter

1 Virtual processar
= [ IDE Controller 0
(s Hard Drive
DC.vhd
= [ IDE Contraller 1 _ |
4 DVD Drive
Mone
& 5CSI Controller
@ MNetwork Adapter

A network adapter requires drivers that are installed when you install integration
services in the guest operating system.

Enterprise
T coM1
None
3 com2
MNone
[ Diskette Drive
None
Al t
|L] MName
DC

[®

Integration Services

All services offered

15 | Snapshot File Location
C:\ProgramData\Microsoftiwindo. ..

¥ Automatic Start Action
Restart if previously running

ii) Automatic Stop Action

Save

oK. I Cancel Apply

Click Add. Select iSCSI from the dropdown list

10
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=10l x|
[oc = G
% Hardware o U Metwork Adapter
=

| Add Hardware

Spedify the configuration of the network adapter or remove the network adapter.
Network:

s
—MAC Address
' Dynamic

= T

i} IDE Controller 1

w
)

&4 DVD Drive I” Enable spoofing of MAC addresses
B2 sCsI Controller [~ Enable virtual LAN identification
0 Metwork Adapter —VLAN ID
Enterprise The VLAN identifier specifies the virtual LAN that this virtual machine will use for all
I metwork Adapter network communications through this network adapter.
isCsI I 2
¥ com1
r one To remove the network adapter from this virtual machine, dick Remove.
T oom2
None Remove |
Diskette Drive -
H None ¥ Use a legacy network adapter instead of this network adapter to perform a
o network-based installation of the guest operating system or when integration
# Management services are not installed in the guest operating system.
1| Mame

|- Integration Services
Al services offered

1| Snapshot File Location
C:\ProgramDataMicrosoft\Win.

2P Automatic Start Action
Restart if previously running LI

oK I Cancel | Apply |

Click OK. The configuration of the domain controller VM (DC) is now completed. Repeat the above
process for the remaining VMs:

Database server (SQL)

First head node (HN1)
Second head node (HN2)
Hrst compute node (CN1)

1 Second compute node (CN2)

=A =4 =4 4

A few things will change. The network connectivity should be according to the previous diagram, which
means that the SQL server will have one NIC only (Enterprise), the head nodes three (Enterprise,
Private and iSCSI), and the compute nodes two (Enterprise and Private). Please notice that when
adding the network adapters to the Private network, the Legacy Network Adapter should be chosen
to allow for PXE boot of the compute nodes.

11
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T

font | b |G
A Hardware 4] Add Hardware

4] Add Hardware

1K BIOS ‘You can use this setting to add devices to your virtual machine.
Boot from CD Select the devices you want to add and dick the Add button,

B Memory 5CSI Controller

048

2048 MB Network Adapter

1 Virtual processor
il IDE Controller 0
(=& Hard Drive

CNLvhd
= [Eil 1DE Controller 1 M
&4 DVD Drive
Mone

m
1

Use a legacy network adapter to perform a network-based installation of the guest
. operating system, or when integration services are not installed in the guest operating
B 5CSI Contraller system.

]

w

Network Adapter
Enterprise

" com1
Mone

" comz
Mone

[ Diskette Drive
Mone

% Management

L] Name
CN1

|2 Integration Services
All services offered

1| Snapshot File Location
C:\ProgramDataMicrosoft\Winda...
¥ Automatic Start Action
Restart if previously running
_i_-] Automatic Stop Action

Save

OK I Cancel | Apply |

Click Add. Connect the Legacy Network Adapter to the Private network
=101 x|

font | b |G
# Hardware = U Legacy Network Adapter
4 Add Hardware
K BIOS Spedfy the configuration of the network adapter or remove the network adapter.
Boot from CD Metwork:
[ Memory
2048 MB
—MAC Address
n Processor )
1 Virtual processor (o Dynamic
&= [Ell IDE Controller 0 ™ static

d
= R
= i IDE Controller 1
[~ Enable spoofing of MAC addresses

&4 DVD Drive
MNone
B 5CSI Contraller ™ Enable virtual LAN identification
4 Legacy Network Adapter — VLAN ID
Private The VLAN identifier specifies the virtual LAN that this virtual machine will use for all
U network Adapter network communications through this network adapter.
Enterprise 2
T com1
No
. one To remove the network adapter from this virtual machine, dick Remove.
= comz
Mone Remove |
[ Diskette Drive )
Mone @ We recommend that you use a legacy network adapter only if you want to perform
a network-based installation of the guest operating system, or if integration
# Management services are not installed in the guest operating system. Communications through a
|I] Name legacy network adapter are slower than through a network adapter.
CN1

|| Integration Services
All services offered
Y| Snapshot File Location
C:\ProgramDataMicrosoftiWin... —
¥ Automatic Start Action
Restart if previously running ;I

I Cancel | Apply |

Finally, the boot sequence of the compute nodes must be properly configured in order for PXE boot to
work properly. Click on BIOS in the left pane and highlight the Legacy Network adapter option and
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move it to the top by clicking the up arrow. You should also check the Num Lock option, which
enables the possibility of changing the boot order interactively at boot time.

B& settings for CN1 =] 4 |
ER | b |G
|% Hardware e L BIOS
#A Add Hardware
g BIOS You can turn Mum Lock on or off and modify the startup order of the devices in the
Boot from Legacy Network ... basic input/output system (BIOS).
i Memory ¥ mum Lock
2048 MB

—Startup order
Select the order in which boot devices are checked to start the operating system,

D Processor
1 Virtual processor
(= Bl IDE Controller 0
(@ Hard Drive
CN1.vhd
= [Eil IDE Controller 1
&4 DVD Drive
None g
%2 SCSI Controller '@' Use a legacy network adapter to perform a network-based installation of the
. ‘guest operating system.
' Legacy Network Adapter
Private
' Network Adapter
Enterprise
T com1
Mone

il
i

3 com2
Mone
L_-' Digkette Drive
Mone
£ Management

|| Name
CN1

[#| Integration Services
Al services offered
1 | Snapshot File Location
C:\ProgramData\MicrosoftiWin,,, ==
¥ Automatic Start Action
Restart if previously running LI

Click OK. You may also want to consider the storage locations of the virtual hard disks for better
performance.
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4 Installing Windows Server 2008 R2 on the domain
controller

The VM serving as a domain controller will have four different roles in our cluster setup:

1 Domain controller. This is required by HPC Server 2008 R2. It is nol@tssilstall and configure an
HPC cluster without a domain controller. This is by design. Since these instructions aim to provide an
isolated cluster we must provide our own domain controller. Furthermore, since the goal is to get a
failover cluster itis not recommended to use the head node as domain controller

1 DNS server. A domain controller cannot function without a DNS server. Therefore a very simple DNS
server will be configured as part of the DC configuration

1 DHCP server. We want to allow baretal deployment of compute nodes that have Enterprise as well as
Private adapters. The Enterprise adapters need an external DHCP server, which will be configured to run
on the domain controller

1 iSCSl target. To provide for head node failover we needd®kbl In a Hypev framework this will be
accomplished by Microsoft iISCSI Target Software, which will be installed on the domain controller and
used to create the iISCSI targets.

4.1 Basic Windows installation

We will outline the basic steps how to install W2K8R2 on the domain controller. You must copy the iso
file containing the OS image to the parent partition (host OS). The location used in these instructions is
D:\downloads\w2k8r2, where the D: drive belongs to the host on which Hyper-V runs.

Select DC in the Hyper-V manager

Created: 1077201012025 PM
Notes:  None
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Click Connect and select Media -> DVD Drive->l nser t Di sk &
-loix

File Action | Media Clipboard

View Help

[¢] DVD Drive ] Eect |

Diskette Drive

» Insert Disk...

Capture E:

The virtual machine 'DC’ is turned off

To start the virtual machine, select 'Start' from the Action menu

Status: Off

Navigate to the directory containing the iso file and select it. Click Open. Move the cursor to the start
button and click it

2 DC on localhost - Virtual Machine Connection =10l x|

File Action Media Clipboard

View Help

L]

The virtual machine 'DC’ is turned off

To start the virtual machine, select 'Start' from the Action menu

Status: Off

The installation process will begin. Follow the instructions when prompted to provide information.

Upon first login there are a few basic configuration steps that should be carried out. They include:

1 Enable Remote Desktop. Choose the secure option. The plan is to use Remote DesktepstthacVMs
once they are fully configured. This will allow for copying of data between the parent partition including
USB drives and yet maintain an isolated HPC environment

1 Configure network adapters so as to correspond to above diagram

0]
0
0]
0

Static IP on &interfaces

Disable IPv6

DNS on local host (127.0.0.1)

Name adapters Enterprise and iSCSI

1 Rename computer DC
1 Restart server

Please be careful when assigning IP addresses and network prefixes to the adapters so that the
different network adapters (Enterprise, Private and iSCSI) end up on the right virtual network. For
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instance, the Private adapter network must be represented by the Legacy network adapter created in
Hyper-V manager in order to allow for PXE boot. One way to ensure this is to compare the Network
and Sharing Center console with the Hyper-V Manager

8 seting or | T — |
b -l 4 b @ || Network Connection Details:
|# Hardware || [ Network Adapter Property [ Value
] Add Hardmare Connection-specfic DN..
Spedify the configuration of the netwark adapter or remave the netwark adapter. | | Description Microsoft Virtual Machine Bus Network A
Network: Physical Address 00-1550-A530.21
[iscst = DHCP Enabled Ne
Py Address 192.168.200.103
R | 1Pv4 Subnet Mask 255.265.285.0
%] Dynamic 1Pv4 Default Gateway
 simic Pv4 DNS Server 132.168.100.101
5 Hard Drive = == Pv4 WINS Server
HNLvhd [oo 15[ Jas = -Jor NetBIOS over Topip En... Yes
= I IDE Controller 1 ) P
Pepsivion) J=| Enzble spoofing oF MAC addresses
& SCSl‘C;n.tm‘II-E.r.-J_ . ™ Enable virtual LAN identification
Iy Network Adapter [ YLAN ID
Enterprise The VLAN identifier spedfies the virtual LAN that this virtual machine will use for all
[ Network Adapter network communications through this netwark adapter.
iscst l—Z h] | i
P comt
> C';:Z To remove the network adapter from this virtual machine, dick Remove.
e Remove

[ Diskette Drive

(@ Use alegacy network adapter instead of this network adapter to perform a
network-based installation of the guest operating system or when integration

# Management services are ot installed in the guest operating system. Packets: w2 |

L] Name

Some settings cannet be medified because the virtual machine was running when
! this window was opened. To modify a setting that is unavalable, shut down the
% Integration Services virtual machine and then reopen this window.

All services offered
= - | _ | _

The MAC addresses in the Hyper-V console and the Network and Sharing Center console should be

identical. An alternative approach to identify the proper network adapter in the Network and Sharing

Center is to disconnect and connect the network adapter in the Settings console for the VM in question

and watch for changes in the Network and Sharing Cent
Enterprise NIC need to have an entry for the DNS server (192.168.100.101); for the remaining NICs

the corresponding field should be left blank.

‘?:,'Pmpemes| %! Disable | Diagnose

1& ] Snapshot File Location

4.2 Domain controller configuration

After restart, open Server Manager (Start -> Administrative Tools -> Server Manager). Select
Roles and then Add Roles, which bring up a wizard. Click next and check Active Directory Domain
Services. This will bring up a popup window. Accept the additional modules to install. Click Next
twice and then Install. Close the installation wizard (ignore any warnings about Update Services not
being enabled)

Upon completion of the role installation, open a command prompt (DOS window) and run
dcpromo.exe, which brings up the domain controller configuration wizard. Click Next twice. Check
Create a new Domain in a new forest and then Next. Enter hpc.local as new forest root domain
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il @' Active Directory Domain Services Installation Wizard x|

The first domain in the forest is the forest root domain. lts name is also the name of L0121
the forest. 'y

Type the fully qualified domain name (FQDN) of the new forest root domain.

FQDN of the forest root domain:
Ihpc.locall

Bxample: cop contoso com

< Back Next > Cancel |

Click Next and choose Windows Server 2008 R2 as functional level from the dropdown list. Click
Next, which brings up a DNS wizard. Click Next and ignore the delegation warning by clicking Yes.
Accept the default folder and click Next. Enter the restore mode password (use local admin password
for ease of use). Click Next twice to get past the summary page, which kicks off the actual
configuration. Upon completion click Finish

Restart the domain controller and login as domain user (hpc\administrator).

Upon login, open the DNS manager, right click DC in the left pane and select Properties. A popup
appears. Select the Interfaces tab and click Only the following IP addresses and deselect the iSCSI
network (192.168.200.101). This will ensure that there will be only DNS entry per server.

B DC Properties llll
Debug Logging | Evert Logging I Trust Anchors I Monitoring I Security
Interfaces | Forwarders I Advanced I Rooct Hints

Select the IP addresses that will serve DNS requests. The server can listen
for DNS queries on all IP addresses defined for this computer, or you can
limit it to selected IP addresses.

Listen on:

Al IP addresses

& Only the following |P addresses:
IP address:

[ 152.168.200.101
192.168.100.101

QK I Cancel Apply Help
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.3 Firewall configuration 1 respond to ping echo request

Allow ping through the firewall on all networks (Domain, Home, Public). Open the Windows firewall
management console (Start -> Control Panel ->Windows Firewall) and click on Advanced
settings

. =10
( 3 = ‘ﬂ + Control Panel + System and Security = Windows Firewall - i | Search Control Panel 2]
@
Control Panel Home Help protect your computer with Windows Firewall
allow 3 program or feature Windows Firewall can help prevent hackers or malicious software from gaining access to your computer through the
through Windows Firewall Internet or a netwark.
'“‘B' Change notification settings How does a firewall help protect my computer?

7 What are network locations?
# Turn Windows Firewall on or off

) Restore defauts l '«@J Domain networks Not Connected j‘

&) Advanced settings

l '&J Home or work (private) networks Not Connected j‘

l '@ Public networks Connected j

Metworks in public places such as airports or coffee shops

Troubleshoot my network.

Windows Firewall state: on

Incoming connections: Block all connections to programs that are not on the list
of allowed programs

Active public networks: = Unidentified network

Motification state: Do not notify me when Windows Firewall blocks a new
program

See also
Action Center
Network and Sharing Center

Click on Inbound Rules in the left pane and then on New Rule... in the right pane and check Custom
* New Inbound Rule Wizard x|

Rule Type

Select the type of firewal nule to create

Steps:
* Rule Type What type of rule would you like to create?
@ Program
» Protocol and Ports 7 Program
) Scope Rule that contrals connections for a program
@ Action " Port
s Profile Rule that controls connections for a TCP or UDP port.
» MName " Predefined:
BranchCache - Cortent Retrieval {Uses HTTF) j
Rule that controls connections for a Windows experience.
" Custom
Custom rule.

Leam more about nile types

Bk |[ Meas Cancel

Click Next. Make sure All Programs is selected
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* New Inbound Rule Wizard x|

Program

Specify the full program path and executable name of the program that this rule matches.

Steps:
» Rule Type Does this rule apply to al programs or a specific program?
+ Program
» Protocol and Ports Al programs
s Scope Rule applies to all connections on the computer that match other rule properties.
»  Action
" This program path:
» Profile
» MName

BExample: c\path'program exe
%ProgramFiles®\browser\browser exs

Services Customize... |

Specify which services this rule applies to

Leam more about specifving programs

<Back |[ Ned> Cancel

Click Next. Change Protocol Type to ICMPv4 in the dropdown box and click Customize.. Check
Specific ICMP types and select Echo Request

Customize ICHMP Sef x|

Apply this rule to the following Intemet Control Message Protocol (ICMP)
connections:

 AllICMP types
& Specific ICMP types

[[] Packet Too Big

[[] Destination Unreachable
[] Source Quench

[] Redirect

M| Echo Request

[ Router Advertisement
[[] Router Solicitation

[[] Time Exceeded

[] Parameter Problem

[] Timestamp Request
[[] Address Mask Request

This ICMP type:
Type: 0 j Code: IM j Add |

Leam more about ICMP settings

coon_|

Click OK and then Next. Accept the default values on the following screens. Enter ping echo
request in the Name field of the final screen. Click Finish. The basic setup of the domain controller is
complete. Additional roles will be configured in subsequent sections.
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5 Installation of SQL, HN1 and HN2 servers

The installation of the remaining servers (SQL, HN1, HN2) is very similar. The IP configuration should
be according to the previous diagram. DNS server location (IP 192.168.100.101) should only be
specified for the Enterprise NICs; leave the corresponding field empty for all other NICs. Remote
desktop and firewall settings should be identical to that of the domain controller. Instead of configuring

a domain controller, the new servers should be joined to the hpc domain (follow the instructions of the
Initial Configuration screen)
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6 DHCP Configuration of the domain controller T enterprise
NIC

Switch back to the domain controller.

1 OpenServer Manageand select Roles. Click add Rolesand clickNextin the wizard that pops up.

Read through the overview information. CIN&xtand make sure that only the Enterprise adapter is
checked (192.16800.101)

Add Roles Wizard

ﬁ% Select Network Connection Bindings

Before You Begin

One or more network connections having a static IP address were detected. Each network connection can
Server Roles be used to service DHCP dients on a separate subnet.

DHCP Server

Select the network connections that this DHCP server will use for servicing dients.

Network Connections:
IP Address | Type
IPv4 WINS Settings IPud
DHCP Scopes [ 192.168.200. 101 Fud
DHCPv6 Stateless Mode
IPv6 DNS Settings
DHCP Server Authorization
Confirmation
Progress
Results
—Details
Mame: Enterprise
Metwork Adapter: Enterprise
Physical Address: 00-15-50-A5-30-14

< Previous | Next > I Install I Cancel |

9 ClickNext. Accept the default values on the following screen. Gladidate and thenNext. Accept the
WINS settings and proceed by clickivgxt. ClickAddto edit a DHCP scope for the Enterprise network.
We use 192.168.100.201 as stagilP and 192.168.100.254 as ending IP.
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EE}: Add or Edit DHCP Scopes

Before You Begin A scope is the ranae of possible IP addresses for a network, The DHCP server cannot distribute IP

Server Roles Akl x|

DHCP Server A scope is a range of possible IP addresses for a network, The DHCP server -

Metwork Connection Bindings cannot distribute IP addresses to dients until a scope is created.
1Pv4 DNS Settings —Configuration settings for DHCP Server ——————————————————————— Edit...

1Pv4 WINS Settings Scope name: |E“t*5”3”5e Delete

Starting IP address: |19 2.168,100.201
DHCPvE Stateless Mode Ending IP address: I[g 2.168.100.254
IPvE DNS Settings
Subnet type: Iered {lease duration will be 8 days) j

DHCP Server Authorization
¥ Activate this scope

Confirmation
Progreszs —Configuration settings that propagate to DHCP dient
Results Subnet mask: IZSE.ZSS‘ZES.D

Default gateway (optional): I

Conce

More about adding scopes

< Previous | Next » | Install | Cancel |

1 ClickOKin the popup window and thehext. Disable the DHCPvV6 stateless mode and igc#k Accept
the default user credentials (HR&ZIministrator) and clicklext. Review the summary and clibistall.

Ignore the warning and click Close. Review the settings in the DHCP manager (found under
Administrative Tooldn the Start menu)

1 Configure the DHCP server properly to provide DNS server information during deployment of compute
nodes. Open the DHCP Managdgtaft->Administrative toolg. Expandic.hpc.local Click orServer
Options, then right click olDNS Servergniddle pane) and sele@roperties Enter192.168.100.101n
the IP addresdield and clickAdd. After validation the IP configuration should Idie

General | Advanced I

Available Options | Description ;I
[ 003 Router Ay of rout—
[ 004 Time Server Amay of time:
[ 005 Name Servers Amay of namr

006 DN5 Servers

Amay of DNES
4| | 3

* Data entry
Server name:
I Fesalve |
IP address:
I . . . Add |
Remove |
Up |
Dawr |
Ok I Cancel Apply
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7 Setting up an iSCSI target on the domain controller

It is not possible to arrange for a failover cluster relying upon local hard drives. In Hyper-v we can
leverage the iSCSI technology and create to remote iSCSI disks that will behave as a SAN. The
Microsoft iISCSI Software Target tool can be used to create these targets. If the tool cannot be
downloaded and installed separately, an alternative approach is to use an OEM image for Windows
Storage Server (such images are available via MSDN) and set up a separate server. In this case we
will install the iISCSI Software tool on the domain controller and create two iSCSI targets. They will
enable access to two disk drives that will be used by the head node failover cluster. The two disk
drives will be stored as two vhd files on the domain controller. Thanks to the iISCSI protocol they will
behave as if they were local drives; they can be formatted and managed from the head node cluster
just like local drives. This is not possible for mapped network drives

Make sure that you are logged on to the domain controller. Open Microsoft iISCSI Software Target:

Remote Desktop Services
[ Active Directory Administrative Center

S5 Active Directory Domains and Trusts

5 Active Drectory Module for Windows Powershel
[ Active Directory Sites and Services.

| Active Directory Users and Computers

2 ApsiEdt

‘. Component Services

A Computer Management
= Data Sources (ODBC)
2 pns

] Event viewer

& Internet Explorer (54-bit)

& Internet Explorer

] Windows Update
Accessories

|5, Group Policy Management
2 &, iSCST Tnitiator
= Local Security Policy.

'(‘j
4¥—=

i

Administrative Tools (%) Performance Monitor

2
 Security Configuration WiZara

Documents. Ta Server Manager

Maintenance Administrator

Startup

©, Services
Gz Uz Share and Storage Management
% Storage Explorer
S e
Control Panel (D) Task Schecer
W Windows Firewall with Advanced Security
Devices and Printers 3] Windowns Memory Diagnostic
2 Windows PowerShel Modules.
i i windons server Backup

Network

Help and support

Run...

< Back Windows Security

[ search programs and fles |2 _togoff |»
it | % & 2| ||

Right click iSCSI Target and select Create Target,

= i5CSITarget - [Microsoft iSC51 Software Target\iSCSI Targets] H[=1 5|
Fle Acton View Help
=2 =]

ame Desaription st

&3 Devices|
@ snapsh

There are no items to show n this view.
Create Yitual Disk for 551 Target

#dd Existing Virtua] Disk bo (5C5T Target
Remave Yirtu Disk From /5C51 Taraet:

Disable
Enatle

View r

Refresh
Export List.

Help

. )

(Create a new iSCSI target. [ [

which brings up a wizard. Click Next. Enter the name for the first target, e.g. HN1. The name is
arbitrary.
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create iscs1 Target wizard

iSCS| Target Identification
Specfy a name and descrption to identiy the ISCS| target you want to create

ISCS| target name:
Ihrv 1

Desciption:

G

Click Next. In the step that follows the so called iSCSI Initiators are to be specified. The role of an
iISCSI Initiator is essentially that of a disk controller; the iISCSI Initiator connects a particular server to
the disk drive exposed by the iSCSI target. We want the iSCSI initiators of the two head nodes HN1
and HN2. The safest alternative is to specify the IQN name using the full syntax, which can be
obtained by starting the iSCSI Initiators on the servers that will make up the head node fail over cluster:
HN1 and HN2 (Start -> Administrative -> iSCSI Initiator). As opposed to the iISCSI target software
the iSCSI Initiator software is part of Windows server 2008 and Windows 7. Click on the
Configuration tab and write down the initiator name.

X

.Targeisl Dismveryl Favarite Targets | Volumes and Devices | RADIUS Configuration |

Configuration settings here are global and will affect any future connections made with
the initiator.

Any existing connections may continue to work, but can fail if the system restarts or
the initiator otherwise tries to reconnect to a target.

When connecting to a target, advanced connection features allow specific control of a
particular connection.

Initiator Mame:

ign. 1991-05.com. microsoft:hn1.hpc.local

To modify the initiator name, dick Change. Change... |
To set the initiator CHAP secret for use with mutual CHAP, CHAP. ..
dick CHAP,

To set up the IPsec tunnel mode addresses for the initiator, IPsec... |
dick IPsec.

To generate a report of all connected targets and devices on Report |
the system, dick Report.

More about Configuration

oK | Cancel | Aoply |

In this case the initiator names will be as follows

i gn.1991 - 05.com.microsoft:hn1.hpc.local
i gn.1991 - 05.com.microsoft:hn2.hpc.local

IQN is the so called iISCSI Qualified Name. Enter the text string in the IQN identifier field of ISCSI
Target wizard (on the domain controller)
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Create iSCST Target Wizard

ISCS! Initiators Identifiers
Each iSCS| target should have at least one identifer

Idertfiers allow the {SCS] target o ideny the iSCSl infictor requesting access.
Typicaly. the iSCS| Qualfied Name (IQN)of the intiator. bt the DNS domain name, IP
‘address. and MAC address can aiso be used.

1N identiier

{an. 199105 com microsoft:n 1 hpe local Browse.

To use the DNS domain name, IP address. MAC address, or another IGN as an
‘addiional idertifier, click Advanced.

Click Ad v a n c ardl then Add to enter the second IQN identifier (that of hn2). The warning can be
ignored since we want to create a cluster of HN1 and HN2. Repeat this process to create a second
iISCSI target that is called HN2.

Next we need to create the vhd files that will host the remote iISCSI drive. In iSCSI Target, right click
on the recently created target hnl and select Create Virtual Disk for iSCSI Target:

F= i5CSITarget - [Microsoft iSC51 Software Target\iSCSI Targets\hn1] [_[O[x]
Fie Acton Vew telp

B EENEE

& MrasoftisCs Software Target

= @ iSCS1 Targets

Virtusl Disk Index_[ Description Size

&y Creste sCsl Target

There are no items to shaw in this view,
= Devd e S
PR Create Virtual Dk fo gl

‘Add Existing Virtual Di 51 Target

Ry Vitual Disk From ISC51 Targel

Disable
Enble

View »

Refresh
Export List.

Properties

Help

0 — | i

|Create a new virtual disk and make it accessible by this target. | |

A wizard pops up. Click Next and browse to the location you want to create your virtual disk. In our
case it will be C:\VHDs\hn1.vhd.

Create virtual Disk wizard =

File

AniSCS| virtual disk is created as a virtual disk (vhd)file. To specfy a file to be used as
aniSCS| virtual disk, type the ful path for example, C:\Sample\Virtual Disk 1.vhd).

File

[CAWHDs i vhd] Browse

G

Click Next. Specify the disk size (10000 MB). Finish the wizard. Create a second virtual hard disk
(C:\WVHDs\hn2.vhd) by running the wizard once more.

Before proceeding, the firewall of the domain controller must be configer so as to allow the iSCSI
protocol (TCP port 3260). Open the firewall console and click Advanced settings. Choose Inbound
Rules and enable iSCSI Service (TCP-in):
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wall with Advanced Security

Fle Acton View Hep

[=1E3

CEEEESIE

23 Tnbound Rules

-

< |

Outbound Rules Eai i CE——
B Connecton security Rufes | £ DFS Menagement (PCOM-In) DFS Management Al Yes &3 NewRue
5| Monioring (@ 0Fs Management (SMB-In) DFS Management Al Yes
() 0Fs Management (TCP-In) DFS Management Al Yes W Fitter by Profiie 4
(@07 Management (WMI1n) DFS Mansgement Al Yes T Fiter by State »
@ DFS Replication (RPC-EPMAP) DFS Repiication Al Yes
@07 Replication RPC-In) OFS Replcaton Al ves 7 Fiter by Growp 4
0 Disributed Transaction Coordnator (C)  Distrbuted Transaction Coord... Al No View »
@ Distributed Transaction Coordinator (RPCEP.... Distrbuted Transaction Coordi All No @ Reficsh
Distributed Transaction Coordinator (TCP-In)  Distributed Transaction Coordi... Al No &8
& ons (TCP, Incoming) DNS Service Al Yes 5» ExportList...
(@ oNs (UDP, Tncoming) DN Service Al Yes
& rPC (TCP, Incoming) DNS Service All Yes
(& RPC Endpaint Mapper (TCP, Incoming) DNS Service Al Yes
(@ Fie and Printer Sharing (Echo Request - ICM... Fie and Printer Sharing Al Yes
(@ Fie and Printer Sharing (Echo Request -ICM... Fie and Printer Sharing Al Yes O Enavlerule
@ Fie and Printer Sharing (LLMNR-UDP-In) File and Printer Sharing Al Yes & cut
(@ File and Printer Sharing (N8-Datagram-In) File and Printer Sharing Al Yes
@ Fie and Printer Sharing (NB-Name-In) File and Printer Sharing Al Yes ) Copy
(@ Fie and Printer Sharing (NB-Session-In) File and Printer Sharing Al Yes K Delete
@ Fie and Printer Sharing (SB-In) File and Printer Sharing Al ves ] Propertes
(@ Fie and printer Sharing (Spooler Service - RPC) File and Printer Sharing Al Yes
(@ Fie and Printer Sharing (Spooler Service -R...  File and Printer Sharing Al Yes el
@ Fie Repicaton (RPC) File Replication Al ves
@ Fie Repication (RPC-EPMAR) File Repication Al ves
@ Kerberos Key Distribution Center - PCR {TCI Kerberos Key Distribution Center Al Yes
(& Kerberos Key Distribution Center - PCR (UDP... Kerberos Key Distribution Center Al Yes
(@ Kerberos Key Distrbution Center (TCP-In)  Kerberos Key Distribution Center Al Yes
@ Kerberos Key Distribution Center (UDP-In) Kerberos Key Distribution Center Al Yes
Key Management Service (TCP-In) Key Management Service All Ne
(@ Microsoft SCS1 Software Target (RPCIN)  Microsoft iSCSI Softnare Target Al Yes
@ Microsoft i5CSI Software Target Service (DC... MicrosoftiSCSI Software Target Al Yes
@ Microsoft iSCSI Software Target Service (NB... Microsoft iSCSI Software Target Al Yes
@ vicrosoft iSCSI Software Target Service (TC... MicrosoftiSCSI Software Target Al Yes
@ Microsoft I5CST Software Target Status Prox... MicrosoftiSCSI Software Target Al Yes
@ Netlogon Service (NP-In) Metiogon Service Al No
1 Network Discavery (LLMNR-UDP-I) Netwark Discovery Al

Enable Rule

Switch to the hnl console, start iSCSI Initiator and click on the Discovery tab. Enter the IP address
of the ISCI target (192.168.200.101) by clickingDi s c o v e r .P\ext, tliakithe Targets tab. If all
settings are correct the two iSCSI targets should appear automatically on the tab:

i5CsI Initiator Properties |

Targets |Disoovery I Favorite Targets | Volumes and Devices I RADIUS I Configuration I

~Quick Connect

To discover and log on to a target using a basic connection, type the IP address or
DNS name of the target and then dick Quick Connect.

dick Connect.

then dick Disconnect.

To connect using advanced options, select a target and then

To completely disconnect a target, select the target and

Target: Guick Conmeck
rDiscovered targets
Refresh |
MName | Status |
ign. 1991-05. com.microsoft:dc-hn1-target Inactive
ign. 1991-05. com.microsoft:dc-hn2-target Inactive

Connect |
Disconnect

For target properties, incuding configuration of sessions,
select the target and dick Properties.

Properties...
Devices... |

For configuration of devices associated with a target, select
the target and then dick Devices.

More about basic iSCSI connections and targets

Cancel

o]

Apply
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By clicking Connect both virtual disks are activated. Finally, open the Volume and Devices tab.
Review the information and click Auto Configure. Note that there are no drive letters at this stage

iSCSI Initiator Properties e x|
Targets | Discovery | Favorite Targets Volumes and Devices | RADIUS | Configuraton |

If a program or service uses a particular volume or device, add that volume or device to
the list below, or dlick Auto Configure to have the I5CST initistor service automatically
configure all available devices.

This will bind the volume or device so that on system restart it is more readily available
for use by the program or service. This is only effective if the associated targetis on
the Favorite Targets List,

Volume List:

\\P\scsi#disk&ven_msftaprod_virtual_hd#181c121344808000000{53f56307-b6bf-..
\\\scsizdisk&ven_msftaprod_virtual_hd=1&1c121344808000 1002 {53f56307-bebf-...

To automatically configure all available devices, dick Auto Auto Configure
Configure.

To add a specific device, dick Add. Add...

To remove a device, select the device and then dick Remove
Remove.
To immediately remove all devices, dick Clear. Clear

More about Volumes and Devices

e |

This is analogous to having installed two physical hard disks but not yet mounted and formatted them.
To do so, open the Server Manager and click on Storage followed by Disk Management

i HN1 on localhost - Virtual Machine Connection -1oj x|
Fle Acton Medi Clpboard View Help

O@OO N IP i

| i =lolx]

Fle Acion View Help ‘

e E Y |

Status: Running

R Server Manager (HN1) Disk Management LET
Volume Loyout | Type | Fie System | Status ‘Disk Management S
@ () Smple  Basic NTFS Healthy (Boot, Page File, Crash Dump, Primary Partit | yore actons »
A} GRMSXFRER_EN DD (D:) Simple Basic UDF Healthy (Primary Partition)
Casystem Reserved Smple  Basic NTFS Healthy (System, Active, Primary Partton)
« I B
Disk 0
Basic System Reserved [
40.00GB 100 MB NTFS 39,90 GB NTFS
Oriine Healthy (System, Active |{Healthy (Boot, Page Fie, Crash Dump, Primary Partition)
@Disk 1 |
Uniown
3.7768 5.77G8
Offine Unalocated
Help
IDisk 2
Unknown
971G 7768
Offine | Unalocated
Help
M Unallocated il Primary partition —1
E — = = 8:40 AM
[,‘sn.mJ ”5 I~} =l i? - ﬁ % JE‘IFBW‘QD 110 =

ELEE

The two iSCSI disks appear as to new (local) disks on the domain controller. These disks need to be
formatted and assigned a drive letter. They will then be ready to be used in failover cluster. Right click

Disk 1 and Disk 2 to bring them online. Next, right click Disk 1 and choose Initialize Disk, which
brings up a dialog box
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Initialize Disk

You must intialize 2 disk before Logical Disk Manager can access it.
Select disks:

(] Disk 1
Bisk

Use the following partition style for the selected disks:
¥ MER (Master Boot Record)
~ GPT (GUID Parttion Table)

Mote: The GPT partition style is not recognized by all previous versions of
Windows. It is recommended for disks larger than 2TB, or disks used on

ltanium-based computers.
ok | Cancel |

Accept the default values (initialize both disks) and click OK.

Next, we need to create basic volumes. Right click the center pane and choose New Simple Volume

Disk Management  Volume List + Gr

Volume [ cayout [ Type [ Fie system [ status

s () Smple  Basic NTFS Healthy (Boot, Page File, Crash Dump, Primary Partt
L GRMSXFRER EN_DVD (D1} Simple  Basic UDF Healthy (Primary Partition)

s System Reserved Smple  Basic NTFS Healthy (System, Active, Primary Partition)

4 | |
_aiDisk 1 .| B
Basic
9.76 GB 9.76 GB N
Online Unallocated =
New Spanned Volume...
New Striped Volume...
aDisk 2 N e Mirored Volume...
Basic ey RATD-S Volume, .,
9.76 GB 9.7668 —————————————
Orline Unallocated Properties
Help
cicp-rom o | I —
DVD GRMSXFRER_EN_DVD (D:)
2.796GB 2.79 GB UDF
Online Healthy (Primary Partition)
H Unallocated |l Primary partition —1

Accept all the default values of the New Volume wizard. Repeat the process for the second virtual
disk. Right click on the recently created E: drive and choose Properties. Change the name to
DISK_WITNESS. Similarly, change the volume name of the F: drive to HN_DISK. For verification
make sure that the E: and F: drives are visible in Windows Explorer on HN1 and HN2. If needed, open
Server Manager to bring the disks online. The roles of the E: and F: drives will become clear once the
fail over cluster is set up.
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8 Setting up a failover cluster

For an overview and general requirements, please visit Technet http://technet.microsoft.com/en-
us/library/gg145542(WS.10).aspx.

8.1 File server role setup

Both head nodes must be able to serve as a file server. The first step is to install the File Services role
on HN1. Open the Server Manager and click Add Roles (under Roles Summary)

Lo X

File Acton Media Clipboard View Help

B OO N I|#

E., Server Manager

Esovermammger =
File Acton View Help
&= 2mE

]
ji| Features
Fm Diagnostics

> View the health of the roles nstalled on your server and add or remove roles and features.
St Configuration 4
3 storage

~) Roles Summary

Roles Summary Help
) Roles: 0 of 17 installed

S Add Roles

B Remove Roles

£ Last Refresh: Today at 7:07 AM  Configure refresh

EJEE‘@@

Status: Running

| 817 % o e
2R .:

Click Next in the wizard and check File Services on the following screen


http://technet.microsoft.com/en-us/library/gg145542(WS.10).aspx
http://technet.microsoft.com/en-us/library/gg145542(WS.10).aspx
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Add Roles Wizard

ﬁ:& Select Server Roles

Before You Begin

Select one or more roles to install on this server,

Roles: Description:
File Services [_] Active Directary Certificate Services tFigliizrgc::uD:noa\;:Sge:t;ﬂ:Zleoge::ble
Role Services [] Active Directory Domain Services filz replication, manage shareé
Confirmation [[] Active Directory Federation Services folders, ensure fast file searching, and
["] Active Directory Lightweight Directory Services enable access for UNIX client
Frogress [] Active Directory Rights Management Services computers.
Results [] application Server

|:| DHCP Server
[] DNS Server
[] Fax server

D Hyper-V

[] Network Policy and Access Services
[ Print and Document Services

[T rRemote Desktop Services

[ web Server (115)

] windows Deployment Services

[] windows Server Update Services

More about server roles

< Previous | Next = I Install Cancel
Click Next twice. Select File Server and click Next.
Add Roles Wizard
ﬁ}' Select Role Services
Before You Begin Select the role services to install for File Services:
Server Roles Role services: Description:

File Server manages shared folders
and enables users to access files an
this computer from the network.

File Services

File Server
= || Distributed File System
[] DFS Namespaces

LTt ["] DFs Replication
Progress |:| File Server Resource Manager
Results [] services for Network File System

[ windows Search Service
=[] windows Server 2003 File Services
[ Indexing Service
[] BranchCache for network files

More about role services

| Next > I | |

< Previous Install Cancel

Click Install. Ignore any warnings about Windows update not being enabled.
HN2.

8.2 Failover clustering feature setup

Switch back to HN1. Open the Server Manager and click Add Features (und

30

Repeat the process for

er Features Summary)



Deployment of HPC Server 2008 R2 failover clusterluster

i HN1 on localhost - Virtual Machine Connection

I =Tk
Fie Acton Meda Clpboard View Help
S O@OO|N |

[E.. Server Manager

=loix|

Fie Acon View Help

e |sm A e —

& Senva Marager 1)
5 Roles T EERERERRRRES———hnhIn—————————————

g Diagnostics a View the status of features installed on this server and add or remove features,

ik Configuration
55 Storage

~! Features Summary Features Summary Help

) Features: 0 of 42installed (54 Add Features

(L Remove Features

#% LastRefresh: Today at 7:26 AM _Configure refresh

\ \
E‘I’Eg‘ﬁjjl | &lm s 22

Status: Running ER&.:

Click Next. Then select Failover Clustering and click Next and finally Install. As usual, ignore any
warnings about Windows update. Repeat the setup process on HN2

8.3 Failover cluster setup validation

It is good practice to validate the failover cluster setup before beginning the actual configuration. Bring
up the Failover Cluster Manager (Start -> Administrative Tools -> Failover Cluster Manager)

7Y HN1 on localhost - Virtual Machine Connection

g [=] ]
Fle Acton Media Clpboard View Help
E& 0@@0 | n kb
~lojx
Fie Acton View Help

&= mEE —

k]

Failover Cluster Manager L2
Failover Cluster Manager -

3  Create falover clusters, validate hardware for potertial faiover clusters, and perfomm configuration changes to your
N #'s failover clusters. B validate a Configuration...

Bl Creste s Cluster.

Afailover cluster is a set of independent computers that work together to increase the availabilty of services ang

applications. The clustered servers (caled nodes) are connected by physical cables and by saftware. ff one of the nodes
s, another node begins to provide services (a process known as failover).

To begin to use falover clustering. first validate your hardware configuration. then create a cluster. After these steps are
‘complete, you can manage the cluster. Managing a cluster can include migreting services and appications to it from a
cluster running Windows Server 2003, Windows Server 2008, or Windows Server 2008 R2.

Validate a Configuration.

&4 manage a Cluster...

view >
[=] Propertes

H e

Understanding cluster validation tests

Create 3 Cluter.

Creating a falover duster o adding a cluster node
Manage a Cluster... Managing a falover cluster

Migrating services and appiications from a cluster

o More information

& Fallover cluster tonics en the Web

[E Ealover cluster communities on the Web

B Microsoft support page onthe Web

I I
@I@Ialajﬂﬁ [a[F e e

10/27/2010
Status: Running

EAS-
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Click Validate a Configuration and follow the instructions of the wizard. The two servers to be tested
are HN1 and HN2. Choose to run all tests (default option). Review the report, which can be found in
C:\Windows\Cluster\Reports for later reference as well.

8.4 Failover cluster creation

Open the Failover Cluster Manager and click Create a Cluster. Follow the wizard. For server names
enter HN1land HN2and click Add (the names will resolve into their fully qualified counterparts). The
next screen will contain critical information. Enter HNas cluster name. For each network interface,
choose the IP addresses as follows:

1 192.168.100.105
1 192.168.150.105
1 192.168.200.105

¥ Create Cluster Wizard x|

%ﬁ;i Access Point for Administering the Cluster

Before ‘You Begin Type the name you want to use when administering the cluster.

Select Servers

Cluster Name: IHN

COne or mare |Pv4 addresses could not be corfigured automatically. For each network to be used, make
sure the networle iz selected, and then type an address.

Corfirmation
Creating Mew Cluster
Networks Address
Summary
I 192.168.150.0/24 192.168.150.105
2 152.168.200.0/24 192.168.200.105
[ 192 162 100 0,24 197 1R2 100 105

More about the administrative Access Point for @ cluster

< Previous | Mead > I Cancel |

Click Next. Upon successful validation the following screen should appear:

¥ Create Cluster Wizard : x|

?ﬁa;‘i Confirmation

Before You Begin ‘You are ready to create a cluster.

S EoTe The wizard wil create your cluster with the following settings:

Access Poirt for ﬂ
Administering the Cluster: HN

Cluster MNode: hn1.hpe.local
Node: hnz.hpc.local

- = IP Address: 192.168.150.105

Creating New Cluster

IP Address: 192.168.200.105
Summary IP Address: 192.168.100.105

To continue, click Next.

< Previous I Next = I Cancel

Click Next to finish the wizard.
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8.5 Shared storage verification

The configuration of the shared storage must be verified before the failover cluster can be put to use.
Open the Failover Cluster Manager, expand HN.hpc.local in the left pane and highlight Storage. You
should now see the label Disk Witness in Quorum. If not, a disk witness must be manually created

by running a wizard (right click on the FQDN of the cluster, select More Actions and then Configure
Cluster Quorum Settings.

2 HN1 on localhost - Virtual Machine Connection

o [=] 73}
Fle Action Meda Cipboard View Help
& ®@e|ni|is

% Failover Cluster Manager

=k
File Acton view Help

«= 7@ ElE

-]

=1 8 Hivhpelocal Siotgs)
[ [F Services and applications
=1 Nodes

Summary of Starage

5 Addadisk
s Storage. = View 3
i Networks Storage: Total Capacity: Available Capacity: =
Cluster Events 2 Total Disks - 2oriine Total: 1953GB Total: .76 GB 6] Refresh
1 Available Disks - 1 online Free Spacs: 19.36 GB Free Space: 9.69 GB

Hel
11 Use Disks - 1 oniine Percert Free: 99.2% Percent Free: 99.2% °

b —
{3 Bring this resource online
Disk [ Status [ Current Owner ) 3 Take this resource offine
Disk Witness in Quorum s Change drive letter
) Cluster Disk 1 @ Onine HNT Show the criial events f...
Volume: () Flle System: NTFS 9.76GE (99.1% free )
|2 show Dependency Report
More Actions... 3
K oelete
[Z] Propertes
Help
I I
= B = — R
YRR |SlF B
Status: Running |

SR

8.6 Network configuration within the failover cluster

The purpose of this step is to configure the failover network to allow client access. By default all three
networks are enabled for failover. Open Failover Cluster Manager and right click on each of the cluster
network icons and select Properties. Make sure that only those networks that you want to use for
failover are enabled. Optionally change the name of the networks to iISCSI, Enterprise and Private.
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Cluster Network 3 Properties x|

General |

jT Cluster Network 3

Name:

I[Juster Network 3
% Allow cluster network communication on this network

¥ Mlow clisnts to connect through this network

" Do not allow cluster network communication on this network

Status: Lp

Subnets: 192.162.100.0/24

T e

Configuration of the basic Windows failover cluster is now complete, but there are no applications or
services configure. This will be addressed in the next section.
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9 Configuring a clustered file server

The head node requires a clustered file server in order to function properly. To begin configuration,
open the Failover Cluster Manager and right click on Services and Applications. Select Configure a
Service or Application, which brings up a wizard. Click Next. Select File Server and Next.

%8 High Availability Wizard x|

"= Select Service or lication
s o

Before You Begin Select the service or application that you want to configure for high availability:

icE or

Client Access Poirt _ DFS Namespace Server a | Description:

I DHCP Server Afile server provides a central location

fieal fnany ‘= Distributed Transaction Coordinator (DTC) on your network where you can store

Corfirmation File Server and share files with users.
Corfigure High E_EI Generic Application

Pwailability | Generic Script

Summarny CFGeneric Service

(;— Intemet Storage Name Service (iSMS) Server
Q?Message Queuing

B vt ©or =l

More about services and applications you can configure for high availability

< Previous | Meat > I Cancel I

The name given in the next step is the name that will be used by the compute nodes to connect to the
head node. Enter the following information:

1 Name: headnode

1 IPaddress1 192.168.100.106
1 IPaddress2 192.168.150.106
1 IPaddress3 192.168.200.106

4 High Availability Wizard x|

;ﬁ Client Access Point
-

Before You Begin Type the name that clients will use when accessing this service or application:
Select Service or
Application Name: Iheadnode

One or more |Pv4 addresses could not be configured automatically. For each network to be used, make sure
the netwark is selected, and then type an address.

Select Storage

Corfimation
Corfigure High Netwaorks Address
Availability
v 192.168.150.0/24 192.168.150.106
Summary
cd 152.168.200.0/24 152.168.200.106
192.168.100.0/24

More about how clients access a clustered service or application

< Previous I Next > I Cancel |

Click Next and click the checkbox on the Select Storage screen
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4 High Availability Wizard : &

;-L%..m‘ Select Storage
L

Befare You Begin Select only the storage volumes that you want to assign to this service or application.

X “You can assign additional storage to this service or application after you complete this wizard.
Select Service or
Application
Client Access Point Name | status |

w Cluster Disk 2 (#) Oriine

Confirmation
Configure High
Hvailability
Summary

< Previous I Neaxt > I Cancel

Click Next again. Review the summary screen

% High Availability Wizard x|
#%— Confirmation
e

Before You Begin
Select Service or

You are ready to configure high availability for a File Server.

Client Access Point Storage: Cluster Disk 2 |
SariFrErs Network Name: headnode
— IP Address: 192.168.150.106
SR IP Address: 192.168.200.106
Corfigure High IP Address: 192.168.100.106
Availability
Summary
=

To continue. click Next.

< Previous | MNext > I Cancel |

It is important that all networks to be used by HPC Server show up at this point. If not, please rerun the
Failover cluster creation part again. Click Next, which kicks off the creation of the clustered file
service. Click Finish to exit the wizard. The final result should look something like
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¥ HN1 on localhost - Virtual Machine Connection oy [m] 3}
File Action Media Clipboard View Help
SO@O@O| N Ib|d
2 Failover Cluster Manager B ol x|
Fle Acton View Help ‘
€= z[ml
= rvices and applications
= & HN hpeJocal Lilie
= [ services and applcations | [ame [ status. [ Type [ Auto start I
¥ headnode I headnode () Onine Fie Server Yos ® Services and applications
B 3 Nodes Detaied view for hn2
HNL
5 2 Pause
) Storage -
B (53 Netnorks [ Resume
G Cluster Network 1 4] Show the ritical events .
S Cluster Network 2
& Cluster Network 3 More Actons. 4
Cluster Events View »
|G Refresh
Help
headnode -
& Bring this service or appic
& Take this service or applic,
1 Service or application. 1 item selected. >
[ Move this service or appli... P
;’” headnode Gl Manage shares and storage
= Add a shared folder
Status: Auto Start: Prefemred Owners: Show the critcal events fi..
Onine Yes <none> =& i
storage
Aerts: Storage: Cumrent Owner: >
<none> 1 Disks - 1 online. hn2 7] Add 3 resource 4
Client N: £ C o Other R £ lisable auto start
HEADNODE Total: .76 GE 0 =2 show
Fres Space: 5 63GB [zl show Dependency Report
1P Addresses: Percent Free: 99.2%
3 Addresses - 3onine K Deere
[E] Properties
Help

o] B &

Status: Running

‘ail@

|&lrme 2o

SRAG.:

9.1 Configuring the firewall for remote management

Remote volume management must be explicitly allowed on all interfaces that were selected in the
previous step. To this end, open the Windows Firewall console on HN1 and HN2. Click Allow a
Program or Feature through Windows Firewall and select Remote Volume Management.

llowed Programs

=10l

-~
L)v |ﬂ - All Control Panel Items ~ Windows Firewall - Allowed Programs - ml Search Contral Panel

Allow p to through
To add, change, or remove allowed programs and ports, dick Change settings.

Firewall

What are the risks of allowing a program to communicate?

My Change settings |

Allowed programs and features:

[JRemote Event Log Management
[JRemote Scheduled Tasks Management
[JRemote Service Management

Mame | Domain_|_Home/Work (Private) | Public | =
[ key Management Service O O O
O netiogon Service O O O
O network Discovery O O O
[ Performance Logs and Alerts O O O
ping echa request
[JRemote Administration O O O
Remote Desktop
O O O
[} O O
] ] O

Volume Management
[routing and Remote Access O O
[ secure Socket Tunneling Protocol O O O
[ 2hinae Tean m m n X

Details... | REmave |
Allow another program... |

Click OK.
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9.2 Setting up a clustered file share

Go back to the Failover Cluster Manager and expand Services and Applications. Select headnode

and then click Add a shared folder in the right pane. This brings up a wizard. Click Browse and
enter F:\HPCS2008R2.

% Provision a Shared Folder Wizard (headnode)

_jg) x|
~ | Shared Folder Location

Steps:

Specify the folder that you want to share. On a volume with appropriate characteristics
Shared Folder Location and space, select an existing folder or create a new one. if an appropriate volume does

not exist, click Provision Storage and create one
NTFS Pemissions
Share Protocols

. ] Location:

e i
Confimation

Available volumes:

Volume: | Capacity | Free Space | Type |
DISK_WITNE... 9.76GB 969GB Simple
[ Details
Volume:  DISK_WITNESS (F})
Shadow copies:  Unknown
Indexing:  Unknown
Highly available server: HEADNODE
Provision Storage... |
< Previous | Next > | Cancel |

The name of the file share is arbitrary, but it must be created since the installation of HPC Pack 2008
R2 will fail otherwise (it is not enough that the F: drive is shared by default). Failure to create a share
will result in the following error message when trying to install HPC Pack 2008 R2

x|

5

Select Installation Type

Select the type of installation for this computer:
% Create a new HPC duster by creating a head node
The first step in the deployment process of your HPC duster is to create a head node.

" Join an existing HPC duster by creating a new compute node

Compute nodes are used for running jobs. This type of node cannot change roles without
being redeployed.

™ Join an existing HPC duster by creating a new WCF broker node
Windows Communication Foundation (WCF) broker nodes are used for routing WCF calls from

Microsoft HPC Pack 2008 R2 Installation Wizard x| pute
i~ pr— ) .
; . HPC Setup has detected that this node is a member of &
'-Q-' Microsoft® Windows Server 2008 R2 Failover Cluster, Please created
—  configure an online file server resource with the Failover Cluster
~ and make current node owner of the dustered instance to

continue HPC setup.

< Back | MNext = | Cancel

38



Deployment of HPC Server 2008 R2 failover clusterluster

Accept the defaults of the wizard and you are done. Make sure that the file server is online. Test the
failover cluster by moving the head node file service from one node to another.

52 11 on localhost - Virtual Machine Connection. =10l x|

File Action Media Cliphoard  Yiew Help
S O@OO N b6

_iof x|
File Acton View Help
+=2E Am e
&5 Fallover Cluster Manager e
& & Hhpcocal e af
&1 [ services and applications -+ Summary of headnode
Eldhe-cg] Bring this service or a
1 5 Nodes Bring tis service or application online .
= HN1  Take this service or application offiine 5 s Take this service or a...
S hn2  Move this service or appiication to another node b Auto Start: Yes [ Move this service ora... b
[} Storage.
L etmegys | Manage shares and storsge 3] Manage shares and st..
Cluster B Add a shared folder | Adda shared folder
Show the aiticl events for this application Show the aitical even...
Add storage [ Stetus I 5 Add storage
Add a resource 3 ] Addaresource »
Disable auto start (#) Online. @ Disable auto start
106 @) Oniine
Show Dependen: t =2 show Dependency Re...
Dependency Repor b Sonee 52 show Dependency Re.
View » lios @) Orline View »
Delete K Delete
Rename
Rename
Refresh Disk 2) @) Orline =
|G Refresh
Properties
[E] Properties
Help (#) Online H ree
Volume: F) File System: NTFS 5.76GB (99.2%free )
rr— Bring this resource onl...
Shars Hame T Folder Pain TTiee T 7 Clent Cornections | Desorption I Toke his resource off:
L Fs F\ Windows [] 4] Show the itical even,
| HPCSI00ER2 FAMPCS2008RZ  Windows 0 .
{2 snon DependencyRe... _|
More Actions... »
K Delete [
[This action displays a graphical view of the relationships between resources. [

[
v | BlE D B | @[ 7 o

Status: Running ‘ ol

Upon successful completion move it back to the original node.

Also make sure that the following dependencies are established (headnode -> Properties ->
Dependencies)

¥ HN2 on localhost - Virtual Hachine Connection =lolx]

Fle Acton Meda Cipboard View Help

@ O@O0| N5

EEE e _|oix|

Fie Acion View Hep ‘

e 2@ am |

E5 Failover Cluster Manager =] [ Actions
& & ruhpcloc headnode o
) [ Services and pplications | —— .
& headnode I = £ Brng the servicz or 2.0
e "‘,“:f“ Genersl Dependencies | Poliies | Advanced Foices | (% Take this service or 2.
g v
s 7% ame: eodnode —— P ) Move thisservice ., b
& Straoe % IP Address: 192168100 bL prougit onine. Joraae o
. o
2 53 Networks &Y' IP Address: 192.163.150. AND/OR_|[ Resource B Marege hores and
% Enterprise % 1P Address: 192.168.200. 1P Address: 192.168.150.106 | Add a shared folder
isCsI
B prvate File Server 1P Address: 192.168.200.106 Show the crtical even.
Clster Events ) FlServe-hoadnode)Cists 1P Address: 192.168.100.106 & addstorage

Disk Dr (%] Adda resource 3
ives
(&) Disable auto start
] o Cluster Disk 2
Volume: (F) Show Dependency Re.
Other View »
. K Delete
(% Microsoft HPC Diagnostics §
[ Microsoft HPC Scheduier Sel =] Rename
[ Microsoft HPC SDM Store Se | Refresh
% Microsoft HPC Session Laun: et | oo | &
- Properties
IP Address: 192.168.150.106 AND IP Address: 192.168.200.105 AND IP \
Address: 192.168.100.106. H re
Shared Folders:
e seeras _—
“Share Nome. Folder Peih How resource dependencies workc
Bring thi resource onl,
L CepSpooiDir  F:\Microseft | q
| Disgrostics ~ F:\Microsoft | Cancel “aply Take this resource off...
Fs 2N
-
| HPCS2008R2 FHPCS2008R2  Windows 0 Show the cribcal even.
L HpcService... F\Microsoft HPC P... Windows 0 The centralized ser. Show DependencyRe... |
L REMINST  F\Microsoft HPC P... Windows 0 Install share for com
More Actions. »
—1| ¥ Delete <
= o = = = 7:40 AM
YRR |l @ s

Status: Running

ELEE

We want to ensure that all three NICs are fully functional in order to have a working head node.
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10 Setting up a remote SQL Server database server

There are four main steps when setting up the remote database server

Installation of SQL Server 2008 SP1

Configuration database instance

Creation of databases

Creation and configuration of SQL login for HPC Server

powbdpR

It should be noted that SQL Server 2008 SP1 is the only supported version for HPC Server 2008 R2.
Installation from scratch requires a so called slip stream installation of SQL Server, i.e., the SQL Server
2008 binaries and the SP1 binaries are installed at the same time. Slipstream installation instructions
can be found here http://blogs.msdn.com/b/petersad/archive/2009/03/02/sql-server-2008-basic-
slipstream-steps.aspx.

10.1 Installation of SQL Server 2008 SP1

Before commencing the actual installation of SQL Server 2008 SP1, the .NET Framework must be
enabled by using the feature configuration tool of Windows Server 2008 R2. Open Server Manager
and highlight Features. Next, click on Add Features and check the .NET Framework 3.5.1 Features
box. Accept the installation of the additional web services.

Pdd Features Wizard

=

%} Select Features

.L._l
Select one or more features to install on this server,
Web Server (IIS) Features: Description:
Role Services 20 .NET Framework 3.5.1 Features Microsoft .NET Framework 3.5.1

combines the power of the .NET

Confirmation ["] Background Intelligent Transfer Service (BITS) Framework 7.0 APTs with new

Framss [ BitLocker Drive Encryption technologies for building applications
[] BranchCache that offer appealing user interfaces,

Resuts [] Connection Manager Administration Kit pratect your customers’persanal

identity information, enable seamless
and secure communication, and
provide the ability to model arange of
business processes.

"] Desktop Experience
’: DirectAccess Management Console
[ Failover Clustering
’: Group Palicy Management
[] Ink and Handwriting Services
[] Internet Printing Client
[[] Internet Storage Name Server
] LPR Port Monitar
[] Message Queving
] Multipath 1/0
[] Metwork Load Balancing
[ Peer Name Resolution Protocol
[ Quality Windows Audio Video Experience
’: Remote Assistance

| ["] Remote Differential Comoression | _ILI
4 »

More about features

< Previous | Next > I Install | Cancel |

Click Next three times accepting the default values. On the confirmation page, click Install. Close the
wizard.

10.2 Creation of configuration file

In order to allow for a scriptable SQL reinstallation, a configuration file will be created. This is done by
using the normal SQL installation wizard and aborting at the Ready to Install page. Click on the
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Setup.exe file in the directory containing the slipstream media (C:\SQLServer2008_FullSP\Setup.exe
this particular case). The SQL Server Installation Center screen is displayed:

%% SQL Server Installation Center o [=] 5]
Planning Hardware and Software Requirements
ke View the hardware and software requirements,
Maintenance lge  Security Documentation
s View the security documentation.
RELOE Orline Release Notes
Advanced View the latest information about the release,
Options ‘T System Configuration Checker
Tl Launch a ool to check for conditions that prevent a successful SQL Server installation.
&  Install Upgrade Advisor
\_1 Upgrade Advisor analyzes any SQL Server 2005 or SQL Server 2000 components that are installed
and identifies issues to fix either before or after you upgrade to SQL Server 2008,
T Online Installation Help
Launch the online installation documentation.
: How to Get Started with SQL Server 2008 Failover Clustering
Read instructions on how to get started with SQL Server 2008 faiover dustering
Slep Upgrade Documentation
View the document about how to upgrade to SQL Server 2008 from SQL Server 2000 or SQL Server
2005.
p
2~ SQL Server 2003

In the left pane, click Installation and then New SQL Server stand-alone installation. Some basic
setup tests will be performed

Click OK. Enter product key or accept the pre-pidded value. Click Next. Accept license terms and
click Next. Click Install to install the setup support files. Make sure that all setup support rules pass.

Ignore firewall warnings and .NET application security.
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