MATLAB Distributed Computing Server with
HPC Cluster in Microsoft Azure

Introduction

This article shows you how to deploy the MATLAB Distributed Computing Server (hereinafter
referred to as MDCS) with the Windows HPC cluster (hereinafter referred to as HPC cluster) in
Microsoft Azure. With the HPC cluster deployed in Microsoft Azure, you can then use compute
resources in Azure to run your Big Compute workloads with MDCS. A cloud-based HPC cluster
provides a flexible, scalable platform for running MDCS without requiring investment in an on-
premises compute cluster infrastructure.

Scenario overview

This article provides steps to configure an Active Directory domain controller in Microsoft Azure,
deploy an HPC Pack head node in an Azure virtual machine, add compute nodes into the HPC cluster,
and install MATLAB Distributed Computing Server on each node. To run MATLAB jobs, you can
optionally set up a MATLAB client computer in Microsoft Azure too. This configuration is intended
mainly for test or proof-of-concept deployments.

In this article:

e Deploy Windows HPC cluster in Microsoft Azure
e Install MATLAB Distributed Computing Server on HPC nodes
e Configure the MATLAB client node

Prerequisites
The following are prerequisites to deploy MDCS with HPC cluster in Microsoft Azure.

Microsoft Azure subscription: You must obtain or have access to a Microsoft Azure subscription.

e To create a Microsoft Azure subscription, go to the Microsoft Azure site.

e To access an existing subscription, go to the Microsoft Azure Management Portal.
HPC Pack installation media: The free installation package for the latest version of HPC Pack (HPC
Pack 2012 R2) is available from the Microsoft Download Center. You can use this installation package
to install a head node in Microsoft Azure, and later to install HPC Pack client utilities on the MATLAB
client computer.

MATLAB and Parallel Computing Toolbox: You must obtain licenses for MATLAB and Parallel
Computing Toolbox. You can purchase licenses and download the installation package for the latest
version of MATLAB (R2013b) and Parallel Computing Toolbox (6.3) from the MathWorks website.

MATLAB Distributed Computing Server: You must obtain a license for MDCS. You can buy the license
and download the installation package for the latest version of MDCS (R2013b) from the MathWorks
website.


http://azure.microsoft.com/en-us/
https://manage.windowsazure.com/
http://go.microsoft.com/fwlink/?LinkId=328024
http://www.mathworks.com/products/index.html?s_tid=gn_loc_drop
http://www.mathworks.com/products/index.html?s_tid=gn_loc_drop
http://www.mathworks.com/products/index.html?s_tid=gn_loc_drop
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Deploy Windows HPC cluster in Microsoft Azure

This section contains step-by-step procedures for installing an HPC Pack head node in a Microsoft
Azure virtual machine. The head node will be joined to an Active Directory domain that is also
created on the head node.

NOTE

You can deploy HPC Pack in a Microsoft Azure virtual machine starting with HPC Pack
2012.

Step 1: Create an affinity group

Affinity groups group your Microsoft Azure services to optimize performance. All services within an
affinity group will be located close to each other in the same data center.

For HPC, it's especially important to use affinity groups because of how Microsoft Azure data centers
are designed. Basically, Azure data centers are built using "containers" full of clusters and racks. Each
container has specific services—for example, Compute and Storage, SQL Azure, Service Bus, Access
Control Service, and so on. Containers are spread across the data center, so when we subscribe or
deploy a service, the Fabric Controller (which chooses, based on our solution configuration, where
the services should be deployed) can place our services anywhere in the data center. This means that
even if we choose the same data center for all our Azure services, we cannot guarantee that the
services will be physically close together. Using an affinity group tells the Fabric Controller that
services should always be close together, thereby reducing latency and increasing performance.

IMPORTANT

You must create the affinity group before creating any other services. Services are
added to the affinity group at creation time, and once a service is created, you cannot
add it to an affinity group.

To create an affinity group

1. Signinto the Microsoft Azure Management Portal.

2. Click the SETTINGS tab, click AFFINITY GROUPS at the top, and then click ADD AN AFFINITY
GROUP in the bottom panel.

AFFINITY GROUSS



https://manage.windowsazure.com/
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Enter the affinity name and select a region.
Click the check mark button to create the new affinity group.

x

Specify affinity group details

MAME

hpcaffinity-group

DESCRIPTION

the hpe affinity group

REGION

East Asia ﬂ

Step 2: Create a Microsoft Azure virtual network

Next, you create a Microsoft Azure virtual network. You will deploy the Active Directory domain and
the HPC Pack head node in this network.

IMPORTANT

If you plan to use the network in additional scenarios beyond the scope of this article,
plan it carefully. After the virtual network is in use, you can make only limited changes
to the network configuration.

For more information about configuring virtual network settings by using the portal, see Configuring
a virtual network with the Management Portal.

To create a Microsoft Azure virtual network

1. Inthe Microsoft Azure Management Portal, click NEW, click NETWORK SERVICES, click
VIRTUAL NETWORK, and then click CUSTOM CREATE.

2. On the Virtual Network Details page, under AFFINITY GROUP, select the affinity group that
you created in Step 1: Create an affinity group.

3. Skip the DNS Servers and VPN Connectivity page, unless you plan an optional site-to-site
VPN connection from your on-premises network. For more information about cross-premises
connectivity options, see About Secure Cross-Premises Connectivity.

4. On the Virtual Network Address Spaces page, accept the default network address space. For
this scenario, we suggest that you configure one subnet (ADSubnet) as shown below in the
address space 10.0.0.0/27. This subnet is used for deploying the head node in an Active
Directory domain.

Subnet Starting IP CIDR (address count)
ADSubnet 10.0.0.0 /27 (32)


http://go.microsoft.com/fwlink/?LinkID=248092
http://go.microsoft.com/fwlink/?LinkID=248092
https://manage.windowsazure.com/
http://msdn.microsoft.com/library/windowsazure/dn133798.aspx
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5. Complete the wizard to create the virtual network.

Step 3: Create a Windows Server 2012 Datacenter virtual machine

A virtual machine (VM) in Microsoft Azure is a server in the cloud that you can control and manage.
After you create a virtual machine in Azure, you can delete and re-create it whenever you need to,
and you can access the virtual machine just like any other server. Virtual hard disks (.vhd files) are
used to create a virtual machine. You can use the following types of virtual hard disks to create a
virtual machine:

e Image Animage is a template that you use to create a new virtual machine. An image
doesn’t have specific settings like a running virtual machine, such as the computer name and
user account settings. If you use an image to create a virtual machine, an operating system
disk is automatically created for the new virtual machine.

e Disk A diskis a VHD (virtual hard disk) that you can boot and mount as a running version of
an operating system. After an image is provisioned, it becomes a disk. A disk is always
created when you use an image to create a virtual machine. Any VHD that is attached to
virtualized hardware and that is running as part of a service is a disk.

We will create a Windows Server 2012 Datacenter VM from the Windows Server 2012 Datacenter
image that will be a domain controller for the Active Directory domain in which we will also deploy
the head node.

1. Signinto the Microsoft Azure Management Portal.
2. Click the VIRTUAL MACHINES tab, and then click NEW in the bottom panel.

Click COMPUTE, click VIRTUAL MACHINE, and then click FROM GALLERY.

4. On Choose an Image page, select an edition of Windows Server 2012 Datacenter for the
virtual machine operating system.

5. On the Virtual machine configuration pages, do the following:

a. Provide a computer name for the virtual machine, and administrator credentials.

b. In TIER select STANDARD and in SIZE choose a virtual machine size of A3, which provides
adequate hardware capacity for the head node in many scenarios.

c. In CLOUD SERVICE, select Create a new cloud service, and provide a DNS name for the
cloud service.

d. In REGION/AFFINITY GROUP/VIRTUAL NETWORK, select the virtual network that you
created in Step 2: Create a Microsoft Azure virtual network.

e. In VIRTUAL NETWORK SUBNETS, select ADSubnet (the subnet you configured for the
Active Directory domain).


https://manage.windowsazure.com/
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f. In STORAGE ACCOUNT, select an existing storage account that is in the same affinity group
as the virtual network that you created, or select Use an automatically generated storage
account.

g. In ENDPOINTS, accept the default configuration. Then complete the wizard.

Azure will automatically provision and boot the VM once it is created. It will take a few minutes for
the new VM to be provisioned. You should see your new VM in the virtual machines listing when it is
done.

INFORMATION

Creating a VM in this way accomplishes several important tasks for you automatically.
First, a virtual hard disk (VHD) file is created for you in blob storage. When you create
files in the VM, this is where they are actually stored. Second, a cloud service is
created for you so you can reach your VM at http://your-vm-name.cloudapp.net/.

Step 4: Connect to the VM with Remote Desktop Connection

After your VM has been created and started, you can connect to the VM with Remote Desktop
Connection.

1. Go to the Virtual Machines tab and select the VM.

2. With the VM selected, click Connect in the bottom panel to download an RDP file to your
local machine that tells the Remote Desktop Connection Client how to connect to the new
VM.

virtual machines

VIRTUAL MACHINE INSTANCES MAGE sk

VIRTUAL MACHINES NAaME T STATUS SUBSCRIFTION LOCATION
"
datastrewmem v Ranng AIpes 30AINYS East Ave
dotastreanvemd v Furning AZpesIN0ALLEESS East A5

Ipythanmge V' unnng Aoy SOOADUIERSS Eaxt Ave
mstiiaren v Running AZDss JOOMLIESS Last Ave
mETWingdowsvm W' Sarming AZpasI00A0UEESS East A
Pyhoextustert Vv Rumning AZpes300A0UERSS East A5
pythanctusterd v Raning AZpee J00ALL Y5 East Ave
pythoncluster20 v Sunnng Azpes J00AULESS Esst Az
Pythoeciuster 21 v Ranning AIDRcIN0A0UEESS Eagt Ad

v Runnng A IOACUERSS Ean1 Ave


http://technet.microsoft.com/en-us/library/dd979538.aspx
http://msdn.microsoft.com/en-us/library/windowsazure/ee691964.aspx
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3. Double-click the RDP file to open the connection.

Remote Desktop
_ Connection

Computer: | hpc-cluster cloudapp net:61505

User name: dIUrelser

ou will be asked for credentials when you connect.

@Stwgﬁons

4. When prompted for credentials, enter the user name and password you gave when you
created the VM.

Enter your credentials
These credentials will be used to connect to hpe-cluster.cloudapp.net.

dZureuser

Use another account

&
&

[ ] Remember my credentials
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5. Don't worry if you see a certificate warning. Just click Connect.

LT Remote Desktop Connection H

The identity of the remote computer cannot be verfied. Do you wart to
connect amyway 7

The remote computer could not be authenticated due to problems with its
security certificate. k may be unsafe to proceed.

Cerificate name

[5] Name in the certificate from the remote computer:
hpe-cluster

Cerificate emors

The following emors were encourtered while validating the remote
computer’s certificate:

/1 The cerificate iz not from a trusted certifying authority.

Do you want to connect despite these cerficate emars?

[ ] Dont ask me again for connections to this computer

View certificate... Yes

6. Server Manager opens automatically once you're logged on. Server Manager is your starting
point for almost all management tasks in Windows Server 2012.

WARNING

Remote Desktop Connection Client won't connect to unknown versions of Windows. If

you're being adventurous and created a VM with a preview version of Windows Server,
then you may not be able to continue.
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Step 5: Install the Active Directory role
We'll install Active Directory Domain Services in the VM and configure a new Active Directory forest

for your compute cluster.

1. In Server Manager, click Manage in the upper-right corner, and then select Add Roles and
Features.

r Manage Tools View

Add Roles and Features

Remove Roles and Features

57

Add Servers

Create Server Group

Server Manager Properties

|
2. Click Next to skip the first screen. (If you want, you can select the check box at the bottom to
skip this screen automatically next time.)
3. Select Role-based or feature-based installation, and click Next.
fis Add Roles and Features Wizard = | o

DESTIMATION SERVER

Select installation type npe chuster

Select the installation type. You can install roles and features on a running physical computer or virtual
machine, or on an offline virtual hard disk (VHD).

Before You Begin

® Role-based or feature-based installation
Configure a single server by adding roles, role services, and features.

) Remote Desktop Services installation
Install required role services for Virtual Desktep Infrastructure (VD) to create a virtual machine-based
or session-based desktop deployment.

< Previous | | Next > Install
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4. The head node will be automatically selected on the Server Selection tab. Just click Next to
continue.

DESTIMATION SERVER

Select destination server hpc-cluster

Before You Begin Select a server or a virtual hard disk on which to install roles and features.

Installation Type (® Select a server from the server pool
O Select a virtual hard disk

Server Roles Server Pool
Features
Filter: |
Name IP Address Operating System

10.24.200.52 Microsoft Windows Server 2012 Datacenter

1 Computer(s) found

This page shows servers that are running Windows Server 2012, and that have been added by using the
Add Servers command in Server Manager. Offline servers and newly-added servers from which data
collection is still incomplete are not shown.

<Previous | [ Nest> | | sl | [ Cancel
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5.

6.

Select the check box next to Active Directory Domain Services on the Server Roles tab.

Select server roles

Before You Begin

Installation Type

Server Selection

Features
AD DS

Confirmation

Select one or more roles to install on the selected server,

Roles
[] Active Directory Certificate Services A
Active Directory Domain Services
[] Active Directory Federation Services
[] Active Directory Lightweight Directory Services
[] Active Directory Rights Management Services
[] Application Server
] DHCP Server U
[] DMS Server
[] Fax Server
[®] File And Storage Services (Installed)
[] Hyper-¥
[] Network Policy and Access Services L |
1 Print and Document Services
[] Remote Access
[] Remote Desktop Services ™

DESTIMATION SERVER
hpc-cluster

Description

Active Directory Domain Services
(AD DS) stores information about
objects on the network and makes
this information available to users
and network administrators. AD D3
uses domain controllers to give
network users access to permitted
resources anywhere on the network
through a single logon process.

|<Preuiuus|| Mext » | |

Install

|| Cancel |

Several features must also be installed to add the Active Directory role. Click Add Features in
the Add Roles and Features Wizard to continue.

Add features that are required for Active Directory

Domain Services?

You cannot install Active Directory Domain Services unless the
following role services or features are also installed.

4 AD DS Tools

[Tools] Group Policy Management
4 Remote Server Administration Tools
4 Role Administration Tools
4 AD DS and AD LDS Tools
Active Directory module for Windows PowerShell

[Tools] Active Directory Administrative Center
[Tools] AD DS Snap-Ins and Command-Line Tools

Include management tools (if applicable)

Add Featurs£

10
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7.

Click Next on the Features tab. All the features you need have already been selected.

Select features

Before You Begin
Installation Type

Server Selection

Server Roles

AD DS

Confirmation

Select one or more features to install on the selected server.

Features

b [®] .MET Framewark 4.5 Features [Installed)
I [] Background Intelligent Transfer Service (BITS)

[] BitLacker Drive Encryption

[] BitLocker Network Unlock

[ BranchCache

[ Client for NFS

[] Data Center Bridging

[] Enhanced Storage

[] Failover Clustering

Group Policy Management

[ Ink and Handwriting Services

[ Intemet Printing Client

[ IP Address Management (IPAM) Server

—oe.m -

| >

<| n |

DESTINATION SERVER
hpc-cluster

Description

.NET Framework 3.5 combines the
power of the .NET Framework 2.0
APls with new technologies for
building applicatiens that offer
appealing user interfaces, protect
your customers' personal identity
information, enable seamless and
secure communication, and provide
the ability to model a range of
business processes.

11
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8. Click Next until you reach the Confirmation tab. On the Confirmation tab, select the Restart

the destination server automatically if required check box, and confirm by clicking Yes in the
message box.

e

Add Roles and Features Wizard =1 =X
" - . . DESTINATION SERVER
Confirm installation selections rpe custr
Before You Begin To install the following roles, role services, or features on selected server, click Install.

Installation Type I Restart the destination server automatically if requl'redl

Server Selection Optional features (such as administration tools) might be displayed on this page because they have
been selected automatically. If you do not want to install these optional features, click Pravious to clear
their check boxes.

i}

Server Roles

i

Featurss
B Dine im0 -

Add Roles and Features Wizard =

AD DS

If a restart is required, this server restarts autematically, without
I_\l additional notifications, Do you want to allow autematic restarts?

Yes | I| MNo

Export configuration settings
Specify an alternate source path

< Previous Mext » | Install | | Cancel |

Click Install to begin the installation process. This will take several minutes. Note that you
may be disconnected from the VM when it restarts. Don't worry—if you get disconnected,
just double-click the RDP file you downloaded earlier to reconnect.

9.

12
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10. Click Close to close the installation progress window.

Insta | | ation p rog ress DESTINATION SERVER

hpc-cluster

View installation progress

o Feature installation
.|

Configuration required. Installation succeeded on hpc-cluster,

Active Directory Domain Services Ead
Additional steps are required to make this machine a domain controller,

Promote this server to a demain controller

Group Policy Management

Remote Server Administration Tools
Role Administration Tools
AD DS and AD LDS Tools
Active Directory module for Windows PowerShell
AD DS Tools
Active Directory Administrative Center
AD D5 Snap-Ins and Command-Line Tools

You can close this wizard without interrupting running tasks. View task progress or open this
page again by clicking Notifications in the command bar, and then Task Details.

Export configuration settings

< Previous | | Next = | | Close | | Cancel

13
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Step 6: Promote the server to a domain controller

We need to establish a new Active Directory domain for the HPC cluster. To do that, we will promote
the Windows Server 2012 VM to an Active Directory domain controller.

1. After the Active Directory installation is complete, you'll see a yellow sign appear in the
notifications area of Server Manager. Click it, and then select Promote this server to a
domain controller.

| Post-deployment Configuration

Configuration required for Active Directory Domain
Services at HPC-CLUSTER

r

Promote this server to a domain controller C
d
0 Feature installation X
|
b Configuration required. Installation succeeded on
. hpc-cluster.
y Add Roles and Features

Task Details

14
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2. Select Add a new forest, specify the root domain name with a ".local" top-level domain (TLD),
and click Next.

. . TARGET SERVER
Deployment Configuration hpe-cluster
ent Configuration )
= Select the deployment operation
Domain Controller Cptions . o i
. ) ) Add a domain controller to an existing domain
Additicnal opticns () Add & new domain to an existing forest
Paths I ® Add a new forest I
Review Cptions . o i . i
Specify the domain information for this cperation
Prereguisites Chack
Root domain name: I hpe-cluster.local I
More about deployment configurations
< Previous | | Next > | | Install | | Cancel

15
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3. Wait for the Domain Controller Options tab to load, enter the DSRM password, and click

Next.

Deployment Configuration

Domain

DM5 Options
Additional Optiens
Paths

Review Options

Prereguisitas Chack

Domain Controller Options

Select functional level of the new forest and root demain

Forest functional level: | Windows Server 2012

|'|

Domain functional level: | Windows Server 2012

|'|

Specify domain controller capabilities

Domain Name System (DMS) server

Global Catalog (GC)

[ Read only domain controller (RODC)

Type the Directory Services Restore Mode (DSRM) password

Password: sensseee

Confirm password: o--ne--l

Maore about domain controller options

TARGET SERVER
hpc-cluster

<Preuiuus|| Next = |

| install

| | Cancel

16
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4. Click Next until you reach the Prerequisites Check tab. Don't worry about the warnings—just
click Install to begin the installation. Installation will take several minutes and may reboot
the server a few times.

.. TARGET SERVER
Prerequisites Check hpe-cluster
| o All prerequisite checks passed successfully. Click ‘Install’ to begin installation. Show more »

Deployment Configuration . i L . o )
Prerequisites need to be validated before Active Directory Domain Services is installed on this
Domain Controller Options | computer

DNS Options Rerun prerequisites check
Additional Opticns
Paths A View results
Review Options ! Windows Server 2012 damain controllers have a default for the security setting named |

"Allow cryptography algorithms compatible with Windows NT 4.0% that prevents weaker
cryptography algorithms when establishing security channel sessions.

For more information about this setting, see Knowledge Base article 942564 (hitp://
go.microsoft.com/fwlink/?Linkld=104751).

! This computer has at least one physical network adapter that does not have static [P
address(es) assigned to its IP Properties. If both IPv4 and IPvE are enabled for a network
adapter, both IPv4 and IPvb static IP addresses should be assigned to both [Pvd and
IPv6 Properties of the physical network adapter. Such static IP address(es) assignment
should be done to all the physical netwerk adapters for reliable Domain Name System |«

I If you click Install, the server automatically reboots at the end of the promotion operation.

Maore about prerequisites

<Previous || Nect> | | nstall | [ Cancel

NOTE

If the VM restarts, your Remote Desktop Connection window will close. If that happens,
wait a few minutes to give the server a chance to boot up, and then double-click the
RDP file again to reopen the connection. If the connection fails, wait a few more
minutes. It may take some time for the reboot to complete.

17
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Step 7: Add a domain user account
Microsoft HPC Pack needs to be installed from a domain user account, so we'll add a new

administrator account to our new Active Directory domain.

1. Once the server has finished the promotion process, click Tools in the upper-right corner of
Server Manager, and then select Active Directory Users and Computers.

- {E::' I r Manage Toals View

Active Directory Administrative Center

Active Directory Domains and Trusts

Active Directery Module for Windows PowerShell
Active Directory Sites and Services

Active Directory Users and Computers
ADS! Edit g

Component Services
2. Inthe Active Directory Users and Computers window, expand the domain name on the left
side and select the Users container. Click the icon in the toolbar to add a new domain user.

] Active Directory Users and Computers |;|£-
File Action View Help

I R EEIR EEEN T B SR 42

] Active Directory Users and Com || Mame Type Description
b [ Saved Queries 2 Allowed RO...  Security Group.. Members in this group c...
4 i hpe-clusterlocal 2 azureuser User Built-in account for ad...
b — Builtin 82, Cert Publish... Security Group.. Members of this group ..
r A Computers 82 Cloneable D... Security Group.. Members of this group t...
r :— Dom-ain Cont.rolle.rs . Q‘Denied ROD... Security Group... Members in this group c...
b - nFloragnSecurlt.yPrlnupaI! ﬂf,DnsAdmins Security Group...  DNS Administrators Gro...
’ = §eq Service Accour ﬂf‘DnsUpdateP... Security Group...  DNS clients who are per...
ol Users Q‘Domain Ad.. Security Group... Designated administrato...
:-H‘Domain Co.. Security Group... All workstations and ser...
Q‘Domain Con... Security Group... All domain controllers i...
:-E,Domain Gue... Security Group... All domain guests
Q,Domain Users Security Group... All domain users
Qf,Enterprise A, Security Group... Designated administrato..,
2 Enterprise R...  Security Group.. Members of this group ..
82, Group Polic... Security Group.. Members in this group c...
?_. Guest User Built-in account for gue...
SE,RAS and [AS ... Security Group... Servers in this group can..,
S;!,Read-only D.. Security Group... Members of this group ..
Sf,Schema Ad.. Security Group... Designated administrato...
Q‘WinRMRem... Security Group...  Members of this group ..
< m >

18
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3. Give the user a first name and a user name, and click Next.

& Createin:  hpec-cluster local/Users

First name: |hpc:1.|ser ‘ Initials: I:l
|
|

Last name: |

Full name: |hpc:1.|ser

User logon name:
|hpc1_|ser| | | Ehpccluster local W |

User logon name (pre-Windows 2000):
|HPE—CLUSTEF{m | |h|::cuser

| <Back || MNed> || Cancel |

4. Set the user's password, select the Password never expires check box as shown, and click
Next.

& Createin:  hpc-cluster local/Users

Password: |io----o- |

Confim password: |.i...... |

[] User must change password at next logon

[] User cannet change password

[w]:Password never expires;

[] Account is disabled

| <Back || MNet> | | Cancel |

5. Click Finish on the final screen to create the user. Close the Active Directory Users and
Computers window.
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6. We will be logging on to the VM as this user, so we need to give the user permission to
access the server as an administrator. Open Control Panel, click User Accounts, and then
click Give other users access to this computer.

a

@ Change account type

- A (] [])
a @ Give other users access to this compyter @ Change account type

7. Click Add. Enter the domain user's user name and the name of the Active Directory domain,
and click Next.

Add a domain account

Enter someone's user name and domain to give that person permission to use this computer.

User name:| hpcuser |

Domain:| HPC-CLUSTERD

20
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8. Select Administrator to give the domain user administrative privileges, and click Next.

What level of access do you want to grant this user?

(") Standard

Standard accounts can use most software and change system settings that den't affect other users or
the security of this PC,

(® Administrator
Administrators have complete control over the PC. They can change any settings and access all of

the files and programs stored on the PC,

() Other: |

9. Click Finish to close the Add a user wizard, and then click OK to close the User Accounts
window.

Step 8: Install all critical and important updates

You're almost there, but before we can install Microsoft HPC Pack, we need to make sure that all
services are up to date. Part of the HPC Pack installation process is to install various prerequisites,
and some of these prerequisites will fail to install if critical updates are not installed.

1. Open Control Panel. Click System and Security, and then click Windows Update.

21
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2. Ifimportant or critical updates are available, click the label listing the updates to open the
update window, and then click Install to begin the installation process. Wait for the
installation to complete.

Windows Update

You're set to automatically install updates

10 important updates are
available

9 optional updates are available

Muaost recent check for updates:  Today at 2:24 PM
Updates were installed: Mever
You receive updates: For Windows only.

Get updates for other Microsoft products, Find out more

i Select updates to install - [ o[

(-:I * 1 ||IZ}« Windows Update » Select updates to install v 0| | Search Control Panel »p |

Select the updates you want to install

Mame - Size Cumulative Security Update for
| 10 Windows Server 2012 {10} ~  Internet Explorer 10 for Windows
rtant
mportant (10) Cumulative Security Update for Internet Explorer 10 for ... Server 201 2IKEZ G2 2)
Optional (3) Security Update for Microsoft MET Framework 4.5 on... 104 MB A security issue has been identified
. . in a Microsoft software product that
Security Update for Windows Server 2012 (KB2772830) 3.1MB could affect your system. You can
Security Update for Windows Server 2012 (KB2843470) 1.2 MB help protect your system by
Security Update for Windows Server 2012 (KB2849568) 80 KB installing this update from

Microsoft. For a complete listing of

Security Update for Windows Server 2012 (KB2862966) 29MB - - SR
the issues that are included in this

Security Update for Windows Server 2012 (KB2868623) 1.3 MB update, see the associated

Update for Windows Server 2012 (KB2855336) 23KB Microsoft Knowledge Base article.

Update for Windows Server 2012 (KB2863058) 761 KB e pdaie van

may have to restart your system.
Published: 2/13/2013

REKREERREREEE

" Windows Malicious Software Removal Tool for Windo... 51 MB

a— You may need to restart your
|.0-| PC after installing this

= update.

@ Update is ready to download

Mere information

Suppert information

Total selected: 10 important updates (60.0 MB) | Install §| Cancel |

3. Once installation is complete, restart the computer. Remote Desktop Connection will
disconnect, so double-click the RDP file to reconnect to the VM.

4. Once you're reconnected, check again for critical and important updates. Continue to install
updates and reboot until no more updates are available.

22
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Step 9: Download Microsoft HPC Pack
We'll download Microsoft HPC Pack to the VM.

1. Before you do anything, you need to disable Internet Explorer Enhanced Security
Configuration so that you can download files from the Internet. In Server Manager, click
Local Server. In the Properties pane, click the little blue word On next to IE Enhanced
Security Configuration. (You may need to scroll over if your screen resolution is low.)

N~ L) &
B Server Manag |-|o
”
PROPERTIES
M Deeoan n-al TASKS -
§ A Servers Meckas WONNGSE § . "
= 2
W3 File and Storage Seevices B el Te ]
e 490
4
EVENTS
. o ’ oL -
L e (W =
PAPATOOLSDY 15331 Wemng Mrzscl-Windows- s byemt Syatem &/VR2013 10BS3 PN
SARATOOL 10148 Waming  Murcech-Windowy Windoas lemote Maragerment  Satem O1) L0053 Py
FARATOOLS)Y 134 Wamng  Microsoft-Windows-Time-Senice Systen  E752013 10041 PY |
8l v
— -7 -
: ST e
() ~ R wwan
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Select Off for both Administrators and Users, and click OK.

", Internet Explorer Enhanced Security Configuration -

Internet Explorer Enhanced Security Configuration (IE ESC) reduces the
exposure of your server to potential attacks from Web-based content,

Internet Explorer Enhanced Security Configuration is enabled by
default for Administrators and Users groups.

Administrators:
'@' () On (Recommended)
W @ off

sers:
® O oOn (Recommended)
W @ off

More about Internet Explorer Enhanced Security Configuration

0K Q\J Cancel

Internet Explorer Enhanced Security Configuration places your server and Internet Explorer in

a configuration that decreases the exposure of your server to potential attacks that can occur
through web content and application scripts. This is a good thing for servers, but unfortunately,
it makes Internet Explorer effectively unusable on the Internet at large. We have to disable this
feature, or we won't be able to download HPC Pack from the Microsoft website. You can learn
more about Enhanced Security Configuration in this TechNet article.

2. After you disable Internet Explorer Enhanced Security Configuration, open Internet Explorer
and go to http://www.microsoft.com/en-us/download/details.aspx?id=36054. Click
Download, and then click Save to begin the download. The file is almost 2 GB.

=. HPC Pack 2012

Select Language: English hd
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Step 10: Install Microsoft HPC Pack

You are ready to install Microsoft HPC Pack. The installation must be performed as a domain user, so
disconnect from the virtual machine now.

1. Reconnect to the VM and log on with the domain account we created earlier. This is NOT the
same account we have been using up to this point. If you're connecting from a Mac, be sure
to change the domain to the NetBIOS name of your Active Directory domain.

Enter your credentials
These credentials will be used to connect to hpc-cluster.cloudapp.net.

hpcuser

hpc-clusterlhhpeuser

’ hpc-clusterfhpeuser

Domain: hpc-clusterd

[ ]Remember my credentials

2. Once you're logged on as the domain user, open File Explorer and navigate to
C:\Users\<local-user-name>\Downloads. If you are told you don't have access to the folder,
just click Continue to get access.

i You don’t currently have permission to

access this folder.

Click Continue to permanently get access to this
folder,

| I@Cn::-n.tinuv:: | | Cancel
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3. Locate the compressed file you downloaded earlier. Right-click the file, and select Extract All.
Then click Extract to unpack the file. It will take a few minutes to unpack everything.

s [ R

Mume e View trtract v 8
&) = 1 8 » Computer » Local Dk {C1) » Users » anweuser » Downkoads » v .:,' Search Downloaid DJ
% Fan Narva x Date modted Type Sie
B Uesitop & HPCPack- 1~ WIIETTAM  Comprosed (sipp-.  LABUOKT KB
4 Downloads v
L) dlaces Tpen in sew window
Pinto Stert
o4 Libranes { Exteact Al |
j Oecuments Cpen with..
o Musc Sare with '
el Pctures Restore preyiows versions
. Send to ,
W Computer Gt
Copy
W Netwoik Create shonout
Delete
Resame
Properties
I#em 1 item selected 17208 —E- -

4, After the files are extracted, double click the HPC Pack folder, and then double click
setup.exe to begin installation.

5. Click New installation or add new features to an existing installation.

HPC Pack 2012

New installation or add new features to an existing installation

Launch a wizard to install Micresoft HPC Pack 2012 on your computer, or add or remave
features to your existing installation.

[

Add a new head node to an existing failover cluster
Launch a wizard to add a new head node to an existing failover cluster.

Find product documentation on the Microsoft TechNet Library
Review getting started and migration documents for Microsoft HPC Pack 2012.

6. Inthe Installation Wizard window, on Getting Started tab, click Next, then on Microsoft
Software User Agreement tab, select the check box to accept the license agreement, and
click Next.
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7. Select Create a new HPC cluster by creating a head node, and click Next.

Select Installation Type

Getting Started

Microsoft Software User
Lgreement

Select Installation Type
Installation Rules

HPC DE Configuration
Install Location

Customer Experience
Improvement Program

Install Required Components

Complete

Select the type of installation for this computer:

(®) Create 3 new HPC cluster by creating a head node
The first step in the deployment process of your HPC cluster is to create a head node.

() Join an existing HPC cluster 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 cluster by creating a new WCF broker node

Windows Communication Foundation (WCF) broker nodes are used for routing WCF calls from
the Service-Oriented Architecture (SOA) clients to the SOA services running on compute nodes in
your cluster. This type of node can change roles to be a compute node.

(2 Join an existing HPC cluster by cresting a new workstation node or unmanaged server node

These nodes can be used for running jobs by harvesting computer cycles. This type of node can
only be created on a computer running the Windows® 7, Windows® Server 2008 R2, Windows® &
or Windows® Server 2012 operating system.

) Install only the client utiliies
HPC Cluster Manager, HPC Job Manager, and HPC PowerShell will be installed.

<Previoss | | Next> N Fiish | | Cancel
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8. The installer will run a few prerequisite checks. Click Next if all checks pass. Otherwise,
review the steps in this tutorial and make sure you have followed all steps exactly.

Installation Rules

Getting Started
Microsoft Software User Tests completed. Passed: 6, Failed: 0, Warning: 0, Skipped: 0.

e ]
Select Installation Type
Hide details <<

Installation Rules

HPC DB Configuration Description

Checl if the installed operating system is supported for the selected role.

Install Location
Check if the computer belongs to a domain.

Customer Experience

Improvement Program Chech if an earier or the same version of HPC Pack programs or features is inst...

Check that the Deploymant Server role service of the Windows Deployment Se...

Install Reguired Components
Check if the account running setup is a domain account.

Complete
Check if the firewall service is running.

Fish | | Cancel

28



MATLAB Distributed Computing Server with HPC Cluster in Microsoft Azure

9. Make sure Head Node is selected for all HPC databases, and click Next.

HPC DB Configuration

Getting Started

Microsoft Software User The HPC databases can be installed on the head node of the cluster, or on one or more remote senvers

Agreement that are connected to the head node over a network. We suggest that you install the HPC databases on
. the head node only if your cluster will have less than 256 nodes.

Select Instzllation Type

Installation Rules Toinstall the HPC databases on a remote server, that server must be running Micresoft SQL Server 2008
R2 or Microsoft SQL Server 2012, and you need to create and configure the databases for remote
HPC DB Configuration access, before continuing with this wizard.

Local Database Setting
Local Database Folders Select where you want to install each HPC database:
Install Location

. HPC Database Remaote Server
Customer Experience

Improvement Program

Cluster management @]
Install Required Components

Complete Jiob scheduling
Reporting
Diagnostics

Monitoring
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10. Click Next on the tabs until you reach the Customer Experience Improvement Program tab.
Select one of the options, and then click Next.

Customer Experience Improvement Program

Getting Started

Micresaft Software User The Customer Experience Improvement Program is designed to improve the quality, reliability, and
Agreement performance of Micresoft products and technologies.

Select Installation Type

Installation Rules Wiith your permission, anonymeus information will be sent to Microseft for the scle purpese of improving
Micresoft® HPC Pack 2012.
HPC DB Configuration

Loczl Databasze Setting
() Yes, | want to anonymously participate in the program (recommended)
Local Database Folders

Install Location ) Mo, thank you

Customer Experience [%
Improvement Program

Install Required Components Go online to read more about this program

Complete
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11. On the Install Required Components tab, click Install. If you have followed this tutorial
exactly, you should see that only the Windows PowerShell prerequisite has been installed so
far. The installation process will take several minutes.

Install Required Components

Getting Started

Microsoft Software User The following is a list of compenents that must be installed with Micresoft HPC Pack 2012, A check mark
Agreement icon indicates which components are already installed on this computer.

Select Installztion Type :

Instzllation Rules Microzoft Wisual C++ Redistibutable Package (=8

Microzoft Yisual C++ Redistibutable Package [xB4)

ticrozoft SGL Server Compact 4.0 5P1
Mezzage Oueuing

HPC DE Configuration
Local Database Setting
Local Database Folders Routing &nd Remote Access service
DHCF Server

‘Windows Deployment Services [Transport Server)

Customer Experience File Server Resource Manager
Improvement Frogram Windows PowerShell

Install Location

Install Required Components ticrozoft SGL Server 2012 Express

Microzoft HPC Pack 2012 Client Components

ticrozoft HFC Pack 2012 MS-MPI Redistibutable Pack
Microzoft HPC Pack 2012 Server Components
Microzoft HPC Pack 2012 Services For Excel 2010

Complete

IMPORTANT

During the installation process, you might see an error like the following. If you
do, reboot the VM and restart the HPC Pack installation using exactly the same
steps as before. It may take a few attempts, but it will eventually work. Don't
forget to log back on as the domain user when you reconnect!

Microsoft SGL Server 2012 Express cannot be installed. Emor
code -2067919934. Details are in the SQL Server Setup log files
at %programfiles % \Microsoft SQL Server’11005etup Bootstrap
“Log®. For more information, see

hitp://go microgoft.com/fwlink/p.?Linkld=267607.
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12. You might see a Windows PowerShell warning message similar to No static IP addresses

13.

were found on this computer. You can safely ignore this warning.

Click Finish to start the HPC Cluster Manager after the installation finishes.

Complete

Getting Started

Micresoft Software User
Agreement

Select Installation Type
Installation Rules

HFC DE Configuration
Local Database Setting
Local Database Folders
Install Location

Customer Experience
Improvement Program

Install Required Components

Complete

All the components that must be installed with Microsoft® HPC Pack 2012 were successfully
installed.

Microsoft HPC Pack 2012 was also successfully installed.

[+ Start HPC Cluster Manager

< Previous | |

Step 11: Configure Microsoft HPC Pack

You must configure the HPC cluster before you can use it.

1.

On the VM, open the Cluster Manager. In the Select Head Node box, select the local

computer and click OK.

Select the head node to which you would like to connect:

® Local computer (the one running the console)

() Another computer:

32



MATLAB Distributed Computing Server with HPC Cluster in Microsoft Azure

2. Inthe Required deployment tasks section of the Cluster Manager window, click Configure
your network.

5 Cluster PARATOOLSO01 -
File View Tasks Options Go Help

i 3

Deployment To-do List

iﬁl Required deployment tasks (Incomplete)

Configure your network I

Choose one of five network %pologies for your cluster,

Provide installation credentials

Specify the user name and password to use for system configuration,
and when adding nedes to your cluster.

Configure the naming of new nodes

Specify the naming conventicn to use when generating names
automatically for new nodes,

Create a node template

Create a template that defines the steps to follow when adding nodes
to your cluster,
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3. Select the fifth cluster topology All nodes only on an enterprise network, and click Next.

Network Topology Selection

Metwork Topology Selectio
Enterprizse Network Adapter
Firewall Setup

Review

Configuration Summary

Click Next on the Enterprise Network Adapter tab to accept the default configuration.
Select Do not manage firewall settings on the Firewall Setup tab, and click Next.

Firewall Setup

Metwork Topology Selection
Enterprise Network Adapter

Firewall Setup

Review

Configuration Summary

Indicate the network topolegy that you are using for this cluster:
() 1. Compute nodes isclated on a private network

(O 2. All nodes on enterprise and private networks

(O 3. Compute nodes isolated on private and application networks
() 4. All nodes on enterprise, private, and application networks

(® 5. All nodes only on an enterprise network
Topology 5

o iid

@  Head Node
A Compute Node Enterprise Network

Mere about topologies and connecting broker. workstation or unmanaged server nodes

| < Previous || Mext = | Corfigure || Cancel

Select firewall settings for the cluster.
(O Automatically apply firewall settings to the networks and nodes in the cluster  (recommended)

Enterprise network: ® ON O OFF

(® Do not manage firewall settings

This will maintain current firewall settings across the cluster.

More about firewall settings for HPC networks

<Previous | | Next> Corfigure | [ Cancel
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9.

Click Configure on the Review tab to begin the configuration process.

Click Finish to end the configuration process.

In the Required deployment tasks section of the Cluster Manager window, click Provide

installation credentials.
ﬁg Required deployment tasks (Incomplete)

0 Configure your network

Choose one of five network topologies for your cluster.

Provide installation credentials

Specify the user name and pass%urd to use for systemn configuration,
and when adding nodes to your cluster,

Configure the naming of new nodes

Specify the naming conventicon to use when generating names

automatically for new nodes,

Create a node temnplate

Create a template that defines the steps to follow when adding nodes

to your cluster,

Enter the user name and password of the domain user, and click OK. You will need to enter

the fully qualified user name as shown in the following image.

Spedfy the user name and password to use for system
configuration, and when adding nodes to your duster,

User name: | € hpc-dusterDihpouser v |

Password: | sssssses
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10. In the Required deployment tasks section of the Cluster Manager window, click Configure
the naming of new nodes.

ﬁg Required deployment tasks (Incomplete)

0 Configure your network

Choose one of five network topologies for your cluster.

'0 Provide installation credentials

Specify the user name and password to use for system configuration,
and when adding nedes to your cluster,

Configure the naming of new nodes

Specify the naming convention to use Ben generating names
autematically for new nodes,

Create a node ternplate

Create a template that defines the steps to follow when adding nodes
to your cluster.

11. Click OK to accept the default naming series.

The node naming series will be used to generate names
automatically for new nodes being added to the cluster.

Select a root name and starting number to use when
generating nede names for new nodes in this cluster. Enter
your starting number enclesed in percentage signs(3%). For
example: MyMNode3:1000%%.

Maming series:

HPC-CLUSTER51000%5

Preview:
HPC-CLUSTER1000
HPC-CLUSTER1001

HPC-CLUSTERG999

Iare gbout node naming series
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12. In the Required deployment tasks section of the Cluster Manager window, click Create a
node template.

ﬁg Required deployment tasks (Incomplete)

'0 Configure your network

Choose one of five network topologies for your cluster.

'0 Provide installation credentials

Specify the user name and password to use for system configuration,
and when adding nodes to your cluster,

'0 Configure the naming of new nodes
Specify the naming conventicn to use when generating names

autematically for new nodes,

Create a node template

Create a template that defines the steps to follow when adding nodes

to your cluster,

13. Select Compute node template, and click Next.

Choase Node Template Type

Specity Template Nome This wizsrd guides you through the process of genersting & node template You can Use node templates to deploy nodes.
Salect Ceploymen Type e,

First. choose which kind of node template you want to creste,
Select 05 Image

g’x:w':::-mwra (8] Compute node template
Soecity Fower Setinge () Broker node template
Spacil; \"hacows Lpdates ) Work " node and ur ged server node templ
Revew () Windows Axure node template
Moxe sbout node templates

Fravioce |‘ Ned > Crwate Caresl

14. Click Next to accept the default template name.

15. Click Next to accept the default settings on every tab until you come to the Review tab.
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16. Click Create to create the node template.

Step 12: Create compute nodes

You can create one or more Microsoft Azure virtual machines by following almost the same steps as
you did when creating the head node virtual machines, and then install HPC Pack on them to create
compute nodes.

To create a virtual machine for the compute node in the Management Portal

1. Signin to the Microsoft Azure Management Portal.
2. Click the VIRTUAL MACHINES tab, and then click NEW in the bottom panel.
3. Click COMPUTE, click VIRTUAL MACHINE, and then click FROM GALLERY.

4. Onthe Choose an Image page, select an edition of Windows Server 2012 Datacenter for the
virtual machine operating system.

5. On the Virtual machine configuration pages, do the following:

a. Provide a computer name for the virtual machine, and provide administrator credentials.

b. In TIER select STANDARD and in SIZE choose a virtual machine size of A4, which provides
adequate hardware capacity for the compute node.

c. In CLOUD SERVICE, select Create a new cloud service and provide a DNS name for the
cloud service.

d. In REGION/AFFINITY GROUP/VIRTUAL NETWORK, select the virtual network that you
created in Step 2: Create a Microsoft Azure virtual network.

e. In VIRTUAL NETWORK SUBNETS, select ADSubnet (the subnet you configured for the
Active Directory domain).

f. In STORAGE ACCOUNT, select an existing storage account that is in the same affinity group
as the virtual network that you created, or select Use an automatically generated storage
account.

g. In ENDPOINTS, accept the default configuration. Then complete the wizard.

To join the virtual machine for the compute node to the Active Directory domain that you created in
Microsoft Azure, configure the preferred DNS server address to point to the IPv4 address of the
Active Directory domain controller. If you followed the recommended settings in this article, the IP
address of the Active Directory domain controller is 10.0.0.4.

To configure the DNS server address and join the virtual machine to the domain

1. If you have not already done so, connect to the virtual machine from the Management Portal.

2. In Control Panel, in Network Connections, right-click the network adapter on the ADSubnet
(it will have a name similar to Ethernet 3), and then click Properties.

Click Internet Protocol Version 4 (TCP/IPv4), and then click Properties.

Click Use the following DNS server address.
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5.

In Preferred DNS server, type the IP address of the Active Directory domain controller (by
default in this scenario, 10.0.0.4). Click OK and close the dialog box.

Join the virtual machine for the head node to the Active Directory domain that you created in
Step 6: Promote the server to a domain controller in Microsoft Azure. You can do this by
using standard procedures in Windows Server to change the domain settings in System
settings (in Control Panel). You will need to supply the credentials of a domain administrator
to join the virtual machine to the domain. You configured the necessary account in a
previous step in this article.

After the virtual machine joins the domain, follow the prompts to restart the virtual machine.
NOTE

When the virtual machine restarts, your remote connection to the virtual
machine is interrupted. To continue with the configuration of the compute
node, connect again to the virtual machine.

After you create the virtual machine, add a domain user account to the local Administrators group.
Use standard procedures in Windows Server to add a domain user account that you created in a
previous step to the local Administrators group on the head node virtual machine. This account will
be used to install HPC Pack on the virtual machine.

To add a domain user account as a local Administrator

1.
2.
3.

In Server Manager, on the Tools, select Computer Management.
Expand Local Users and Groups.

To select and add the account, right-click Groups, right-click Administrators, and then click
Add to Group.

Next, you install HPC Pack on the compute node in Microsoft Azure. The procedure is essentially the
same as the one used to install an on-premises compute node. For detailed steps, see Add
preconfigured nodes in Getting Started Guide for HPC Pack.

1.
2.
3.

Connect to the compute node VM, and log on with the domain account.
Open File Explorer, and in the address bar, type \\<head-node-name>\REMINST\.

Double click setup.exe to begin installation.
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4. Click New installation or add new features to an existing installation.

5.

HPC Pack 2012

New installation or add new features to an existing installation

Launch a wizard to install Microsoft HPC Pack 2012 on your computer, or add or remove
features to your existing installation.

[

Add a new head node to an existing failover cluster
Launch a wizard to add a new head node to an existing failover cluster.

Find product documentation on the Microsoft TechNet Library
Review getting started and migration documents for Microsoft HPC Pack 2012.

In the Installation Wizard window, on Getting Started tab, click Next, then on Microsoft
Software User Agreement tab, select the check box to accept the license agreement, and
then click Next.
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6. Select Join an existing HPC cluster by creating a new compute node, and click Next.

P!
Select Installation Type

Getting Started

Microsoft Software User
Agreement

Installation Rules

Join Cluster

Install Location

Install Required Components

Complete

Microsoft HPC Pack 2012 Installation Wizard -

Select the type of installation for this computer:

() Create a new HPC cluster by creating a head node
The first step in the deployment process of your HPC cluster is to create a head node.

(®) Jain an existing HPC cluster 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 cluster by creating a new WCF broker node

‘windows Communication Foundation (WCF) broker nodes are used for routing WCF calls from
the Service-Oriented Architecture (S04) clients to the SOA services running on compute nodes in
your cluster. This type of node can change roles to be a compute node.

() Join an existing HPC cluster by creating a new workstation node or unmanaged server node

These nodes can be used for running jobs by harvesting computer cycles. This type of node can
only be created on a computer running the Windows® 7, Windows® Server 2008 B2, Windows® &
ar Windows® Server 2012 operating system.

) Install only the client utilities
HPC Cluster Manager. HPC Job Manager, and HPC PowerShell will be installed.

| < Previous || Meat > | Finigh

7. The installer will run a few prerequisite checks. Click Next if all checks pass. Otherwise,
review the steps in this tutorial and make sure you followed all steps exactly.
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Installation Rules

Getting Started

Microsoft Scftware User Tests completed. Passed: 4, Failed: 0, Warning: 0, Skipped: 2.

o I

Select Instzllztion Type
Installation Rules Hide details <<
Description

Check if the installed operating system is supported for the selected role.

Check if the computer belongs to a domain.

Check f an eadier or the same version of HPC Pack programs or features is inst...

Join Cluster

Install Location

Install Reguired Components

Complete Check that the Deployment Server role service of the Windows Deployment Se. .

Check if the account nunning setup is a domain account.

Check if the firewall service is running.
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8. Select the head node name in the drop-down list, and click Next.

Join Cluster

Getting Started

Microsoft Software User

Agreement Specify the HPC cluster that this computer should join as an additional compute node. An additional
. compute node provides more computing resources to run user jobs.

Select Instzllation Type

Installation Rules
Join Cluster Type the name of the head node on the HPC cluster that you want to join, or select it from the list:
Install Location

Install Required Components

Complete
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9. Click Next on the tabs until you reach the Install Required Components tab. Click Install on
the Install Required Components tab. The installation process will take several minutes.

I Microsoft HPC Pack 2012 Installation Wizard X

Install Required Components

Getting Started
MiCFOSOﬂ Software User The following is a list of components that must be installed with Microsoft HPC Pack 2012. A check mark
Agreement icon indicates which components are already installed on this computer.

Select Installation Type

Microzoft Repart Wiewer 20010 SP1 Redistributable Package
Microsoft Visual C++ Redistributable Package [#85)
Microzoft Visual C++ Redistributable Package [#64]
Microzoft SCL Server Compact 4.0 5P1

Windows PowerShell

Microzoft HPC Pack 2012 Client Components

Microsoft HPC Pack 2012 M5-MPI Redistributable Pack.

b t HFC F 5
Microzoft HPC Pack 2012 Services

Installation Rules
Join Cluster
Install Location

Install Required Components

Complete

M
o
o
o
o
o
o

OMPOnEnEs

For Excel 2010

Microsoft HPC Pack 2012 Server Components

Please wait while installing Microsoft HPC Pack 2012 Server
Compaonents

. [ cancal

< Previous Mexg = Finigh
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10. Click Finish to complete the installation.

Complete

Getting Started
Micresoft Software User

Agreement All the components that must be installed with Microsoft® HPC Pack 2012 were successfully
installed.

Select Installation Type Microsoft HPC Pack 2012 was also successfully installed.
Installation Rules

Join Cluster

Install Location

Install Required Components

Complete

<Previos | | MNed> || Fmsh || Cancel

INFORMATION

Go back to your head node, and open HPC Cluster Manager. In the Node Management
tab, notice that your newly created compute node appears in the node list with Node
State: Unknown and Node Health: Unapproved.
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Install MATLAB Distributed Computing Server on HPC nodes

To set up a cluster, you first install MDCS on the HPC head node, called the head node. You can also
install the license manager on the head node. After performing this installation, you can then
optionally install MDCS on the HPC cluster compute nodes, called worker nodes. You do not need to
install the license manager on worker nodes.

The following figure shows the installations that you perform on your MDCS cluster nodes. This is
only one possible configuration. (You can install the cluster license manager and MDCS on separate
nodes, but this article does not cover this type of installation.)

FMOCS Cluster T T 00077 1
Head Node

MDCS
License Manager

Worker Node Worker Node Worker Node
MDCS (optional) MDCS (optional) MDCS (optional)
L - —
NOTE

MathWorks highly recommends installing all MathWorks products on the cluster.
MDCS cannot run jobs whose code requires products that are not installed.

This section contains step-by-step procedures to install MDCS R2013b on each node of the HPC
cluster. If you need help with the installation, you can find detailed instructions for this release at
MATLAB Distributed Computing Server in the MathWorks Documentation Center.

NOTE

You must have the 64-bit version of MDCS installed on your cluster to use it with HPC
Server. 32-bit MDCS does not support HPC Server.

Step 1: Download MDCS installation package
First, you need to download the MDCS installation package from the MathWorks website.

1. Connect to the head node VM and log on with the domain account you created earlier.

2. Open the MathWorks website in Internet Explorer, and sign in with your MathWorks account.
Click My Account at the top-right corner of the page.

) Lot s »

& h‘iillh\'\"()rk.\' PP Sy JU R — el Lo ‘ 2%
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3. Onthe MathWorks Account page, click Manage Licenses in the left navigation panel.

My Account

Account Main Page

Edit Profile
Change Password
Account Benefits

My User Community
View Community Profile

My Licenses

Manage Licenzes

Manage Trials, Prereleases,
and Betas

Manage End Uisers
My Support
Create Service Request
4. On the Licenses Manage page, all your purchased licenses will be listed. Make sure that you

have purchased the MDCS license. Click your MDCS license, and then click Download
Products in the panel below.

W Tab Melp

License Attributes for 932081

License Label: . Option: Concumont Use: e

Ermall Domains: s cwnd o1 Activation Type: c User Term: Anouat

Heloase: R2014a
s e [ e ] 0t e
Coumt Froduct Mamtenance End Date
0 MATLAS Dratbuted Computng Seewet 01 M 2018

5. On the Downloads page, select R2013b from the Download Earlier Release panel on the
right side.

6. Onthe next page, you can choose to download the products with or without the Java
Runtime Environment (JRE). Follow the download wizard to download all MDCS products
(64bit) to your hard disk. It is recommended that you download the products to a folder on
the C drive, for example, C:\matlab_R2013b_win64\. Later you will use this installation
package again to install MDCS on compute nodes.
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7. While downloading the installation package, you also have to download the license file. Go
back to the Licenses Manage page, choose the Activation and Installation tab, and click
Activate.

33080 Irgiaieal 9 , S
Tomauter Licered Eng Urer

License Details || Activation and Instatiation || End Usars and License Contacts | Passcodes

W Tab Help
Activation Type: Tietwerk Concurrent User
License File Téct Set
Lxpiratiom
Activations o Actrante b Advascad Qotune

R20080 and Iater must be activated to retrieve a License File.
RZ2007b and earlier releases require passcodes.

8. Inthe window, enter the required information, and click Continue. Write down the File
Installation Key and download the license.lic file to your hard disk. This will be used to
activate your MDCS products.

Activate

Provide Activation Information

Release to Activate: | R2013b

Locking for a release prior to R2008a%

Operating System/ | Windows
Hardware Platform:

Host ID: | 00-15-50-D2-18-43
How do | find my Hest ID7?

Activation Label | 00-15-50-D2-18-4
Example: My Work PC

Hote: Activate Prereleazes, Trials or Betas. Or Learn More.

Cancel | | Advanced Optiong == | | Continue
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NOTE

The Host ID can be your Volume Serial Number, MAC Address, or IP Address.

Platform Howr to find the host ID

Windows® (ally For standalone licenses, the host ID can be either the volume =erial
number of the C:\ drive (Option 1}, or the MAC Address (Physical
Address) of the first Ethernet adapter (Option 2}.

For network licenses, the host I can be the MAC Address
(Physical Address) of the first Ethernet adapter (Option 2) or the [P
Address of the first Ethernet adapter (Option 3).

Option 1: Volume Serial Humber
{Standalone licenses only)

To obtain the Wolume Serial Number, open a Command Prompt
window, and run the command:

vol o
Uze the =erial number listed (ex. 1234-1234).

Option 2: MAC Address
(Physical Address, Standalone or Hetwork licenses)

To obtain the MAC Address, open a Command Prompt window,
and run the command:

getmac
Uge the first Physical Address listed (ex. 00-11-22-aa-bb-cc).

Option 3 IP Address
[Hetwaork licenses only)

To obtain the IP address, open a Command Prompt windowe, and
run the command:

ipoconfig
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Step 2: Install MDCS on the head node
Now you're ready to install the MDCS.

If you download the products through the JRE application, the setup program will start automatically
once your download has finished. Otherwise, you can double-click the
matlab_R2013b_win64_installer.exe in your download folder to extract the installation files. Run
setup.exe in the subfolder bin\win64 to start the setup program.

1. Select Install using the Internet, and click Next.
4 MathWorks Installer | = | = [

Install MathWorks Software

This program will install MathWerks products on your computer. You may also be required to SIMULINK‘
activate your software.
® Install using the Internet Connection Settings I R2013b

(O Install without using the Internet

MathWorks products are protected by patents (see www.mathworks.com/patents) and copyright
laws, By entering into the Software License Agreement that follows, you will also agree to
additional restrictions on your use of these programs. Any unauthorized use, reproduction, or
distribution may result in civil and criminal penalties,

MATLAB and Simulink are registered trademarks of The MathWorks, Inc, Please see
www.mathworks.com/trademarks for a list of additional trademarks. Other product or brand
names may be trademarks or registered trademarks of their respective holders.

BT ) MatWorks
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2. Select Yes to agree the terms of the license agreement, and then click Next.

4 License Agreement = | = -

The MathWorks, Inc. Software License Agreement
IMPORTANT NOTICE

READ THE TERMS AND COMDITIONS OF YOUR LICEMSE AGREEMENT CAREFULLY BEFORE COPYIMG, INSTALLING, OR
USING THE PROGRAMS OR DOCUMENTATION.

THE LICEMSE AGREEMENT TOGETHER WITH ANY APPLICABLE ADDEMDUM REPRESEMTS THE ENTIRE AGREEMENT
BETWEEN YOU (THE "LICEMSEE") AND THE MATHWORKS, INC, ("MATHWORKS") CONCERNING THE PROGRAM(S) AND
DOCUMENTATION.

BY COPYIMG, INSTALLIMNG, OR USING THE PROGRAMS AND DOCUMENTATION, YOU ACCEPT THE TERMS OF THIS
AGREEMENT. IF YOU ARE NOT WILLING TO DO 50, DO NOT COPY, INSTALL, OR USE THE PROGRAMS AND
DOCUMENTATION.

Do you accept the terms of the license agreement? ® Yes () No

e ) MathWorks

3. Select Log in to my MathWorks Account, enter your MathWorks account information, and

click Next.
4 Provide Installation Information |- | = [
Provide your installation information
— MATLAB
® Log in to my MathWorks Account: SIM] INK'
Email address: f= == —— . ]
Password: nuoonl R2013b

Forgot your password?

() | need to create an Account (requires an Activation Key)

() Provide File Installation Key

You may have received a File Installation Key from the MathWorks Web site or from your
license administrator.

Nex> ) MathWorks
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4. Select your MDCS license, and click Next.

Select a license or enter an Activation Key

The installer will determine which products to install based on your license. Mélrrh}f{}]lleK.
®) Select a license:
R2013b
License Label Option
932080 Individual - Designated Computer

Concurrent - Network Concurrent User

—~

() Enter an Activation Key for a license not listed:

You may have received the Activation Key from the Administrator of the license,

5. Select Custom because the typical settings cannot be used to install the license manager.
Then click Next.

4

,! MathWorks:

Choose installation type TI A
b SIMULINK®
Installs all your licensed products using default settings. This option will download and install
the latest product versions. Note: Cannot be used to install the license manager. R2013b

Specify all installation options:

® Products
@ Shortcuts

Nex> ) MattWorks
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6. Choose the installation folder, and then click Next.

Specify installation folder
Enter the full path to the installation folder: MQIMU-EINK.

| C:\Program Files\MATLAB\R2013b | | Browse..

I Restore Default Folder |

R2013b

Space available: 104,397 MB Space required: 6,744 MB

BCTE ) Mativorks

Select products

B.
[v]  Product MéITLMéLINK'
% License Manager 11.11 ;
MATLAB Distributed Computing Server 6.3 R2013b
MATLAB 8.2 =
Simulink 8.2
Aerospace Blockset 3.12
Aerospace Toolbox 2.12
Bioinformatics Toolbox 4.3.1
Communications System Toolbox 5.5
Computer Vision System Toolbox 5.3.1
Computer Vision System Toolbox 5.3
Control System Toolbox 9.6
Curve Fitting Toolbox 3.4
Data Acquisition Toolbox 3.4

1| <& & O ] T | )] < S =] =

Space available: 104,399 MB Space required: 6,746 MB

BCTEE ) MathWorks
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8. Locate the path of the license.lic file that you downloaded in Step 1: Download MDCS

installation package, and click Next.

4
Provide license file location
MATLAB
SIMULINK®

Enter the full path to your license file, including the file name:

}C:\Users\hpcuser.HPC\Downloads\license.lic

R2013b

You may have received this information from the Administrator of the license.

N> ) MathWorks

9. Select Configure the license manager as a service, and click Next.

£l

MATLAB'

Choose this option to provide automatic startup of the license manager service at boot time. A "
This will also enable you to start or stop the license manager through the Windows Services SIMULIB I\
control panel. Click the View Default Settings button to see the default startup settings the

Installer will create. R2013b

(® Configure the license manager as a service

[ View Default Settings

) Do NOT configure license manager as a service (files will still be installed)

Choose this option to set up the license manager service yourself using the Imtools.exe utility,
found in the etc folder in your installation folder. You will need to manually start the
service--it will not start at boot time.

This option is recommended if you already have a service established.

Nex > ) MathWorks
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10. On the Confirmation page, click Install to start the installation.

4 Confirmation

Installation folder:
C:\Program Files\MATLAB\R2013b

License number:
932081

Products:

License Manager 11.11

MATLAB Distributed Computing Server 6.3
Simulink 8.2

Aerospace Blockset 3.12

Aerospace Toolbox 2,12
Bioinformatics Toolbox 4.3.1
Communications System Toolbox 5.5
Computer Vision System Toolbox 5.3.1
Control System Toolbox 9.6

Curve Fitting Toolbox 3.4

Data Acquisition Toolbox 3.4

Database Toolbox 5.0
Datafaad Taalhov 4 6

>

MATLAB
SIMULINK®

R2013b

The installation will take about one hour.

4 ‘0% Complete

s ) MattWorks

Installing Simulink 8.2

About 60 minutes remaining

I 0%

l

) MathWorks
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After the installation is complete, follow the wizard to finish the installation process.

4 Installation Complete [= o .

Installation is complete.

MATLAB
SIMULINK®

R2013b

) MathWorks'

11. Next, you need to install the Windows SDK 7.1. You can download the installation package
from the Microsoft Download Center. Finish the installation with the default settings.

B Microsoft Windows SDK for Windows 7 and NET
B Framework 4

Step 3: Configure the ComputeNode template

In HPC Cluster Manager, we can configure a node template for the compute nodes to install MDCS
on compute nodes automatically.

1. Connect to the head node VM and log on with the domain account.

2. Go to the folder that contains the MDCS installation package that you downloaded in Step 1:
Download MDCS installation package. Share the folder so that the compute nodes can access
it and install MDCS from it.

3. Go to the MDCS installed folder. The default path is C:\Program Files\MATLAB\R2013b. Open
the subfolder etc/. Copy the license.dat file to the previous shared folder.
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4. Go back to the shared folder. Create a copy of the file installer_input.txt and open the
<new_installer_input.txt>. You will enter some required information in this file.

# Specify the installation folder, which should be the same as
the one on the head node.
destinationFolder=C:\Program Files\MATLAB\R2013b

# Specify the File Installation Key you got in Step 1: Download
MDCS installation package.
fileInstallationKey= 02792-37157-22299-45109-14227-......

# Accept the license agreement
agreeTolLicense=yes

# Choose silent mode
mode=silent

# Specify the path of the license.dat file, which you just
copied to the shared folder.
licensePath=\\<headnodename>\<shared-folder—-name>\license.dat

Uncomment the following lines that start with a single '#' and set the desired values.

Save and close the file.

5. Open HPC Cluster Manager, and in the Configuration tab, select Node Templates. If you
follow the steps in this article, you should have a node template named Default
ComputeNode Template listed in the central panel, which you created in Step 11: Configure
Microsoft HPC Pack. Double click to open it.

6. Inthe Node Template Editor window, click Add Task, point to Maintenance, and then click
Post Install Command.

2 : omputeNode : .l[ o
2 Node Template Editor - Detault C je Template T
Maree |Default ton*-,-.ncfh:u Template Ll Lony
= _ —_ _ Z ton
Descoption
K Deste
Node template tacks. & woot -
Manrtemance = Hwort
1 Apply Updstes Appies updates to the node Mom Miczoseft Update of .. L
2 Activate Operating System Activates the openting systesn on the node | Maove Down
AddTask | =|
Provaioning »
Configuration  »
Deployment »
1 u Des
Aa‘dy .p& = eriphan | Manterance  » Pout istal Comwmand
Foply Updatos Pe Sch Setts
2 Applies updates to the node from Microzoft v el
Categories | Critical and Secunty updates v| Update or WSUS, To add specific opdates to Activate Opersting System
thes template, please run the Add Software
Optionad Updates Wizsrd, To run the Add Software
\ Wizerd, clos edite -ch
Commens | Applies updates to the node from Microsoft Update | & pdates Wizerd, close this editor, right-chck

the template, and then click Add Software

Updates
Updates

Save T Cancal
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7. Inthe 1-Post Install Command panel, enter the following values.

Command: \\<head-node-name>\<shared-folder-name>\bin\win64\setup.exe -inputFile
\\<head-node-name>\<shared-folder-name>\<new_installer_input.txt>

Timeout: 9999

Working Directory: \\<head-node-name>\<shared-folder-name>\

| 4 Mode Template Editor - Default ComputeNode Template -
MNarme: |Defau|t ComputeMode Template |
Description: | |
Mode template tasks:
Maintenance
1  Post Install Command Runs a command on the node after HPC Pack has been i...
2 Apply Updates Applies updates to the node frem Microsoft Update or ..
3 Activate Operating System Activates the operating system on the node,
Add Task -
Delete Task
1- PostInstall Command Descnption
Required » | |Post Install Command
eaut Runs a command on the node after HPC
Command: |\\mathwork5-hn\R?_D'l3b_5ewer\bin'\wir154| Pack has been installed.
Optional =| |Command
| mh dt .
Comment: |Runsa command an the node after HPC F'| F command o run
Continue On Failure: () True
® False
'S

Save | | Cancel

Click Save to close the window.

8. Select the Node Management tab, and then select Nodes. In the central panel, you can see
your compute nodes listed with Node State: Unknown and Node Unapproved: Unapproved.
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9. Select the compute nodes, and click Assign Node Template in the right panel.

6 Add Node ...

Deiete
Reject

Assign Node Template ...

Edit Properties...

& K[=0 X

Export Node XML File ...

View Performance Charis

[

l"‘_!,-’

Remote Deskiop

10. In the Assign Node Template windows, select Default ComputeNode Template, and click OK.
Then the provision of the compute node starts. The Node State of the compute node will be
Provisioning, and the Node Health will be Transitional.

Node Name™ Mode State Mode Health  Mode Template Location Groups
o MATHWORKS-CN Provisioning Transitional  Default ComputeNode ... ComputeModes

11. Wait till the provision is finished. It may take about two hours. When the provision is
completed, the Node State of the compute node will be Offline, and the Node Health will be
OK.

Node Name™ Mode State Mode Health  Mode Template Location Groups

[+ MATHWORKS-CN Offline Default ComputeMode ... ComputeModes

Select the compute nodes, and click Bring Online in the right panel.

Node Actions

(#) Bring Online

() start

“) Reboot
@ Shut Down
B Run Command ..

12. The Node State of the compute node goes to Online. Now the compute nodes are ready.

MNode Name™ Mode State MNode Health  Mode Template Location Groups
MATHWORKS-CN Online oK Default ComputeMNode ... ComputeModes
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Step 4: Configure for HPC cluster

Follow this step to configure your MDCS to work with HPC cluster. In the following instructions,
<matlabroot> refers to the MDCS installation location. The default location is C:\Program
Files\MATLAB\R2013b.

1. Openacommand window with administrator privileges and run the following file command.

<matlabroot>\toolbox\distcomp\bin\MicrosoftHPCServerSetup.bat -cluster

2. Enter the required information during the configuration.
' - A bin el x|
EN e ®

b ThaPC ¢ Lacai Dt (€9 ¢ Froguam Pl » MATLAE o R 5 5 alhen b datcomp ¢ bir

e LoCH Dlsk ’ | Adminstrator CAWindowt\sistem32\ e md exe - Microscitv@CServerSetup bet _'_'.'_I_a-

» Pi1l MILaE 2 ib\con

0 Piles \MATLAMRIN A e

o5 MATLAINRINE 185 con | haw'v

ez \MATLADCICRL S
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NOTE

This command performs some of the setup required for all machines in the cluster. If
new compute nodes are added to the cluster, this step must be run again to configure
new compute nodes. For more details, see Configure Cluster for Microsoft Windows
HPC Server in the MathWorks Documentation Center.
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Configure the MATLAB client node

You install Parallel Computing Toolbox (PCT) software on the Microsoft Azure virtual machine that
you use to write MATLAB applications. This is called the client node.

This figure shows the installations that you must perform on client nodes.

r———""""""""\"\—"¥V—" " " — — — — — — 1

| MDCS Cluster |

I |

I |

I |

I |

' |

I |

Client Node : :
PCT | |

I |

I |

- -

NOTE

Alternatively, you can install MATLAB and PCT on your head node instead of on a new
client node. You can write MATLAB applications on your head node. If you do so, you
can skip Step 1 and Step 2, and start from Step 3.

Step 1: Create the client node

You create the client node in the same way you created the compute node in Step 12: Create
compute nodes. After you create the virtual machine, follow the same steps as the ones for the
compute node to join the client node to the domain and add the domain user as the local
Administrator.

Step 2: Install HPC Pack client utilities

Download the HPC Pack setup files from the Microsoft Download Center to the client computer, and
choose the setup option for the HPC Pack client utilities. Alternatively, you can download and install
a compatible version of the client utilities redistributable package from the Microsoft Download
Center.

Step 3: Install MATLAB and Parallel Computing Toolbox

On the client node from which you will write applications to submit jobs to the cluster, install the
MATLAB and Parallel Computing Toolbox products.

The installation procedure for the MATLAB and PCT are similar to the installation of MDCS.

1. Openthe MathWorks website in Internet Explorer, and sign in with your MathWorks account.

2. Inthe Licenses Manage page, select the license for the products and download the R2013b
version.
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3. Run setup.exe on the virtual machine, and follow the wizard to complete the installation.
If you need help with this step, you can find instructions for the current release at Installation,
Licensing, and Activation in the MathWorks Documentation Center. These instructions include steps
for installing, licensing, and activating your installation.
NOTE

The MATLAB and PCT licenses are not included in the license for MDCS. You have to
purchase licenses for MATLAB and PCT separately.

Step 4: Configure the client node for HPC cluster

Follow this step to configure your client node to work with HPC cluster. In the following instructions,
<matlabroot> refers to the MATLAB installation location. The default location is C:\Program
Files\MATLAB\R2013b.

1. Open acommand window with administrator privileges and run the following file command

<matlabroot>\toolbox\distcomp\bin\MicrosoftHPCServerSetup.bat - client

This command performs some of the setup required for a client machine.
NOTE

For more details, see Configure Client Computer for HPC Server 2008 in the
MathWorks Documentation Center.

Step 5: Validate the installation using HPC cluster

This step verifies that your parallel computing products are installed and configured correctly for
using Windows HPC Server.

1. Open MATLAB on the client node. On the Home tab in the Environment area, select Parallel >
Manage Cluster Profiles to start the Cluster Profile Manager.

2. Create a new <HPCServerProfile> in the Cluster Profile Manager by selecting Add > Custom >
HPC Server.

With the new profile selected in the list, click Edit to edit the profile.

4. Enter <head-node-name> in Host.
Select HPCServer at ClusterVersion.
Select false at UseSOAJobSubmission.
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5. Click Done to save the profile.

Properties  Vakdatian Results |

Descnption of this chuster
Description

Foidler where Custer stores job data
JobStoragelacation

MNumber of workers svadable to chuster
Huriozioesn '

Root folder of MATLAE instaflation for workers
ClusterMaclanfioot

HPC Servar head node
Hosz
HPC Server cluster version running on the

luster
CluatesVezraion

BequiresMathiorksiiostedlicensing

Autto-generated by the dacover chusters waaed,

deterrraned at runtime (Selauit)

totsl number of cores in the duster (defauk)

determuned at runtime (default]
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6. Click Validate on the tool bar to run the validation program. The Validation Results tab

shows the output. The following figure shows the results of a profile that passed all
validation tests.

Cluster Profile
GenercProfile! E@ y% Results ]

Overall Status: @ Passed

Stage Status
(Cluster connection test (parcuster) @ Passed
Job test {createlob) @ Passed

?on‘ Job test (createCommunicatinglob) ° Passed

‘Parallel pool test (pacpect) @ Passed

You can find detailed instructions for this step at Validate Installation Using Microsoft Windows HPC
Server in the MathWorks Documentation Center.

Step 6: Run a demo application

We will run a demo application of MATLAB using the <HPCServerProfile> created in the previous step.

1. Open MATLAB on the client node. On the Home tab in the Environment area, select Parallel >
Current Cluster > <HPCServerProfile>.

paralleldemo distribjob bench

2. Inthe command window, type the following command and press Enter.
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3. Wait for the command running over, and see the results of the demo application.

tasxk|#):

tAaskia):

task(s):

task(=)

y taskie):

52 taskis):

citne wWith 36 taak|as):
parallel pool

P20l uaing cthe

with par

c

The result figures of the demo application:

connected TO 36 workers.
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