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In order to use the high performance cluster effectively, it is necessary to use a family of quite complicated
software systems. For a long time the users of Windows clusters have had to use simultaneouslysoftware from
several vendors. With the release of Compute Cluster Server 2003 (CCS) Microsoft company provided a
complete spectrum of software, which is necessary for the efficient use of clusters and the development of the
parallel programs, which totally use the available computational power.

Lab Objective

The lab objective is to learn how to install and configure Microsoft Compute Cluster Server 2003 on the
computational cluster. The lab assignments include:

e Exercise 1 — Get Compute Cluster Pack (CCP) 2003 and CCP 2003 SDK
e Exercise 2 — Install the head node

e Exercise 3 — Install the computational nodes

e Exercise 4 — Install the client workstation

e Exercise 5 — Test the Compute Cluster Server

Estimated time to complete this lab: 90 minutes.

Overview of Microsoft Compute Cluster Server 2003

Microsoft Compute Cluster Server 2003 (CCS) is an integrated platform for maintaining high performance
computations on cluster systems. CCS consists of the operating system Microsoft Windows Server 2003 and a
set of interfaces, utilities and management infrastructure — Microsoft Compute Cluster Pack (CCP). SDK, which
contains the necessary tools for developing programs for CCS, is also provided with CCP. Besides, Microsoft
Visual Studio 2005, which is an integrated development environment (IDE) for parallel programs and contains a
compiler and the program debugger developed with the use of the technologies MPI and OpenMP, is logically
connected with Microsoft Compute Cluster Server 2003.

As the computational cluster nodes we may use 64-bit processors of the family x86 and, at minimum, 512
Mb RAM and 4 Gb of available HDD memory.

The operating system Microsoft Windows Server 2003 (Standard, Enterprise or Compute Cluster Edition)
must be installed on the computational cluster nodes.



Microsoft MPI, which is an implementation of the standard MPI 2 by Argonne National Labs, is included
in CCP. MS MPI is based on MPICH 2 and supports the complete MPI API with more than 160 functions. MS
MPI in Windows Compute Cluster Server 2003 uses the WinSock Direct protocol for the best performance and
the efficient use of the processor. MS MPI may use any Ethernet connection supported by Windows Server
2003, it can also use such connections as InfiniBand or Myrinet with the use of WinSock Direct drivers provided
by hardware vendors. MS MPI supports the programming languages C, Fortran 77 and Fortran 90. Moreover,
Microsoft Visual Studio 2005 includes a parallel debugger operating with MS MPI. Developers may start their
MPI application on several computational nodes and the Visual Studio will be automatically connected with the
processes on each node. The developer can temporarily suspend the application and look through the variable
values in each process separately.

Besides MS MPI, CCP includes a convenient system of job management, which allows the developer to
look through the states of all the assigned jobs, collect the statistics, set the program launches for a specific time,
terminate the needless programs etc. The job management system provides various interfaces including a
command line interface, a graphical interface, COM, a web-service and some others.

The Windows Compute Cluster Server 2003 supports 5 different network topologies. Each node may have
from 1 to 3 network interface cards. The correct choice of the topology to be used is necessary for the optimum
functioning of the computational cluster.

Exercise 1 — Get Microsoft Compute Cluster Server 2003

The lab student is assumed to have access to the cluster of the appropriate hardware configuration - the 64-
bit version of the operating system Windows Server 2003 must be installed and configured on the computational
nodes of the cluster. Thus, we only have to download, install and configure Microsoft Compute Cluster Pack and
if necessary the Compute Cluster Pack SDK.

To execute this Lab you have to download the evaluate version of the Microsoft Compute Cluster Server
2003 at the Microsoft site (http://www.microsoft.com/windowsserver2003/ccs/evaluation/trial/default.mspx).
But it is necessary to have Windows Live ID (Microsoft .NET Passport) to register on the site. Windows Live
ID is a unique access code in a special service developed by Microsoft. Windows Live ID allows the user to
register on different sites under a single account. So, the first step in getting CCP is the registration of Windows
Live ID (if you don’t have one yet).

Task 1 — Sign Up for .NET Passport

Open the browser Internet Explorer (version 6 or later) and execute sequentially the following steps:

e Enter https://www.passport.net in the browser address line - and press the key Enter,

e In the left part of the window choose the option "Sign up" to register a new login,


http://www.microsoft.com/windowsserver2003/ccs/evaluation/trial/default.mspx
https://www.passport.net/
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e Follow the instructions, which appear on the screen,

e Choose, whether to use the available e-mail address or to get a free one (you are hereinafter assumed to
sing up for a new e-mail address) and press the button Continue,
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e Enter the information necessary to sign in for a free e-mail address, read carefully the Service
Agreement and press the button I accept in case you agree,
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e Congratulations! You have been signed up for a .NET Passport!

Task 2 — Download the evaluation version of Microsoft Compute Cluster Server 2003

Open the Internet Explorer browser (if it was not opened yet) and execute sequentially the following steps:

e  Enter in the address field of the browser
“http://www.microsoft.com/windowsserver2003/ccs/evaluation/trial/default.mspx” and press the
key Enter,

e  Select the option View trial options,


http://www.microsoft.com/windowsserver2003/ccs/evaluation/trial/default.mspx
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e There are 2 alternatives for obtaining the evaluation version: either downloading of the CD disk images
from the Internet or the post order. You can select that method of delivery which is more convenient for
you. It is assumed that you select the downloading of the CD images from the Internet. Click the link
Download the Software to register in the system and to start downloading the images,
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o Enter the .NET passport, which was registered in Task 1 and the password. Press the button Sign In,
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o Fill the fields in the page form and press the button Continue at the bottom of the page,
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e To confirm that the email address, which was entered in the form, is correct an email with a special link
will be sent to you. You must click the link to confirm that the email address is correct,
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1D.
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Wrong Address: Make sure that you have typed in the correct e-mail address (displayed above). You
may correct any mistakes by returning to the Profile Center and editing your e-mail
address.
Junk Mail Filter: Make sure that the Verification E-mail did not get filtered into the junk mail folder of
your e-mail application.
Blocked by ISP: In some cases e-mails may be accidentally blocked by anti-spam technology used by
your Internet Service Provider (ISP). Contact your ISP and ask them if they are
blocking e-mail sent by 'Microsoft'. ||

Contact Us: If you are still unable to receive the Verification E-mail after three attempts, Contact
Us
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e Open your email client and find out the message with the subject Verification E-mail from Microsoft.
Open the link in your browser. When the page is loaded press the button Continue,



3 E-Mail Verification - Microsoft Internet Explorer

File Edit View Favorites Tools Help

=10 x|
| &
Dbt - O < 2] )] D serdh Cereverts @[ (- L 5 U QW E A

Address. @ htu:s:ﬂproﬁle.mlcrosoftocm,.’RegSysPrcﬁIeCenter!CcnﬁrmEmall.aspx?lud:lt]?.?.&EmallEnhErad=andrey.senln%ﬂ(}lhohﬂall‘mm&edc:DOLLUZeCn%Zbd\lﬁxrzlle&CP=2&j Go |Lnks **

Quick Links «

Home

Worldwide
Search Microsoft.com for:

[ &
E-Mail Verification

E-Mail Verification Confirmation
You have successfully verified your e-mail address with Microsoft.com

Your e-mail address: andrey.senin@hotmail.com

Continue

Manage Your Profile

{© 2006 Microsoft Corporation. All rights reserved. Terms of Use = Trademarks = Privacy Statement _

=
[ pone [T T[S [ mternet Y
[ ]

In the list Country select the country when you want the bill be delivered (in case of downloading

Microsoft Compute Cluster Server 2003 from the Internet no payment will be enforced, that’s why the
price in the bill will be equal to 0 USD). Press the button Continue,
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Windows Compute Cluster Server 2003 Trial
Software

Order the trial software now

Try Windows Compute Cluster Server 2003 Trial Software and discaver an integrated application platform
to solve complex computational problems and accelerate time-to-insight.

* = required information
Please tell us the following to help us show the products available to you:

*Country
ian Federation This is the country where your order will be billed and shipped.

*Currency

United States Dollar There is no charge for this download from Microsoft.
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e  Enter your post address and your postal code. Press the button Continue,
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privacy.
*First Name Middle Name *Last Name ) .
n - For information about
‘. ndrey ‘ ‘ | |SE”'” our data collection and

Company / Organization use prC“C?S, please
‘ | read our Privacy

Statement.

*Street Address

Address 2nd line [ al)

*Postal Code *City / Town Oblast/Republic

*Country / Region

Russian Federation

*Email

andrey.senin@hotmail com Your email address will only be used to send you order

confirmation and status email.

*Contact Phone =
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e A copy of the bill will be shown in your browser ((in case of downloading Microsoft Compute Cluster
Server 2003 from the Internet no payment will be enforced, that’s why the price in the bill is 0 USD).
There is the Terms and Conditions for using the evaluation version at the bottom of the page. Read the

terms carefully. In case you agree with the conditions tick I accept this agreement and press the
button Place order,
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LEGAL AGREEMENT: By clicking 'Place Order, your purchase is subject to the following Terms and
Conditions:

Terms & Conditions

Thank you for shopg_mg at this Microsoft Corporation ("Microsoft") web site ("Site"). Your activities and
acquisitions at the Site are governed by: (a) the micrgsoft. com Terms of Use (which terms are
incorporated herein by this reference), (b)the Store Terms & Conditions which are set forth below, and
%c)the conditions, notices and consents that are provided or obtained in connection with the Site
callectively, "Agreement"). As used in the Agreement "you" are an individual acting on
or "you

1 your own behalf,
] are an agent of a'person or entity that has authorized you to act on that pérson's or entity's
ehalf.

Back To Top

Place Order

© 2006 Microsoft Corporation. All rights reserved.
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The 180 days valid registration code of the product will be shown (the code is hidden with the “X”

symbols). Click the link to start downloading Microsoft Compute Cluster Server 2003
(http://www.microsoft.com/windowsserver/ccs/trial/installinstruct. mspx),
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a Order Receipt - Microsoft Internet Explorer

] 1
File Edit Wiew Favorites Tools Help | z"
Qock + ) - [x] 2 (b O sewreh SoFavorits @ (v b ] v ) W g & B
Address I@ https: ffom.one.microsoft.comfopa/Receipt. aspx?Store]lD=59fe 3d720-7714-4000-abd6-4103 22 15e6d 78l ocaleCode =en-us j Go | Links *
=
: _ Price |
Product Quantity (USD) Tota
Windows Compute Cluster Server 2003 English 180-day Trial Software 1 $0.00 $0.00
Part # 73K-00001a
Getting Started
You will receive a follow up email with this information for your
records.
1. Go to the Installation Instructions at:
http:iiwww.microsoft.com/windowsserver/ccs/trialfinstallinstruct.mspx
to begin the download process for the Windows Compute Cluster
Server 2003 trial software. Detailed step-by-step installation and
configuration instructions are provided.
2. The Product Key needed to install the software is given below:
Product Key:
OO 200000 200000 - X000 - 000K
Subtotal $0.00
VAT @ 0.00 $0.00
Order Total $0.00
Contact Information: Delivery Information:
Andrey Senin You will receive a follow up email with the link to |
& [T 15 [ mtemet 4

e The displayed page contains the links to the CD images of Microsoft Windows Server 2003, Compute
Cluster Edition and Microsoft Compute Cluster Pack. You can download the images in the regular way
(click on the link, press the button Save in the opened window, select a folder to save the image and
press the button Save). You can save the CD images on CD or use any CD emulator,
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3 Installing Windows Compute Cluster Server 2003 - Microsoft Internet Explorer - |E| 1[

File Edit View Favorites Tools Help | -:,'
Dbk - O < [ @) (o] Ssewch Soroverts @ | (- LWl D WG A

Address I@ http:/fwww .microsoft. com fwindowsserver 2003 ces ftrial finstallinstruct. mspx j Go |Links >
m'osoﬂ, Search Microsoft.com for:

[ o
Windows Compute Cluster Server 20030 |

Windows Compute

Windows Compute Cluster Server 2003 Home > Product Information > Trial Software
Cluster Server 2003

Home Installing Windows Compute Cluster Server 2003
Product Information 4
How to Buy N Published: June 8, 2006

Technical Resources ) ) )
Thank you for registering to download Windows Compute Cluster Server 2003 trial software.

Partners

Windows Family * Installation Prerequisites

Microsoft Servers Y| Toinstall this trial software, please follow the installation instructions on this page.

Windows Small

Business Server 2003 Note: The Windows Compute Cluster Server 2003 trial software Downloads 1 and 2 are approximately 619
Windows Server megabytes (MB) and 148 MB, respectively. The files that you will download are in ISO image format and should be
Catalog burned to a CD-ROM before installation.

Windows Server 2003

Worldwide * Top of page

Installation Instructions

To install the trial software for Windows Compute Cluster Server 2003:

1. Download Windows Server 2003, Compute Cluster Edition and save the file to your hard disk.

2. Using a3 CD-RW drive and software, burn the 1SO image of Wwindows Server 2003, Compute Cluster Edition to
a blank CD-ROM and label it Disk 1. If your computer's software does not recognize the ISO format, burn the
image to the CD-ROM as a raw data file.

3. Download the Microsoft Compute Cluster Pack and save the file to your hard disk.

4. Using a CD-RW drive and software, burn the ISO image of Microsoft Compute Cluster Pack tnal software to

) X another blank CD and label it Disk 2. If your computer's software does not recognize the ISC format, burn the
Micrasoftincentives N SN =l

[ pone T e

e The process of downloading Microsoft Compute Cluster Server 2003 is finished now.

Exercise 2 — Install the Head Node

It will be assumed in this Exercise and Exercise 3 that Microsoft Windows Server 2003 is already installed
and configured in accordance with documentations for the operation system.

Know more about CCS 2003

Each computer operating under Compute Cluster Server 2003 belongs to one of the following three types:

e Head node is the node, which supports the queue of cluster jobs and distributes the jobs among the
compute nodes,

e Compute node is the node, on which the programs are executed,

e Client node is the node, on which Microsoft Compute Cluster Pack (CCP) s installed for accessing the
head node in order to queue the task, to obtain the computation results and to control the course of
program execution.

The cluster can have only one head node, the number of compute and client nodes is not limited. A
computer may combine several functions. Thus, the head node may be also a compute node and there may be
client programs installed on the compute node.

The CCS installation should always start with installing the head node, which is done manually.

Task 1 — Install the Head Node

To install Microsoft Compute Cluster Pack on the cluster head node you should follow these step-by-step
instructions:

e  Start the installation program setup.exe in the folder, where you have downloaded Microsoft Compute
Cluster Pack to. In the new window, press the button Next,
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icrosoft® Compute Cluster Pack Installation Wizard

Getting Started g‘

This wizard helps you to create nodes in your dusker by instaling the Microsoft®
Compute Cluster Pack and ather necessary components,

‘ou can alsa install the Microsoft® Compute Cluster Pack client utilities on Windows
client computers ko provide remote use and administration,

For more information about setup and installation, dick here,

PP IEEE : | @[ 20

e Read the license agreement carefully. Choose the option I accept the terms in the license agreement
in case you agree to the license agreement terms of using CCS 2003 and press the button Next,
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icrosoft® Compute Cluster Pack Installation Wizard

Microsoft Software License Terms

Flease read the fFollowing license agreement carefully,

MICROSOFT PRE-RELEASE SOFTWARE
LICENSE TERMS

MICROSOFT COMPUTE CLUSTER PACK

These license terms are an agreement between Microsoft Corporation (or
based on where you live, one of its affiliates) and you, Please read them. They
apply 10 the pre-release software named above, which includes the media an
which you received it, if any. The terms also apply 1o any Microsoft

[~

& T accept the terms in the license agreement

™ I do not accept the terms in the license agreement

Brint... |

< Back I Mext = I Cancel

Aistart| | (@ @  |[ vicrosoftm compute | @| B 1253

e In the new window choose Create a new compute cluster with this server as the head node. Tick
Use this head as a compute node if you want to use the head node as a compute node also. Press the
button Next,
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Compute Cluster Pack Installation

select Installation Type

¥ Create a new compute cluster with this server as the head node,

¥ Use this head node as a compute node:

The head node provides a management infrastructure For the duster as well as job
scheduling services, The head node may also be used as a compute node.

Join this server to an existing compute cluster a5 a compute node,
Compute nodes provide computing resources to run user jobs,

Enker the name of the head node of the compute cluster:

I | Install Microsaft@ Compute Cluster Pack Cliegt Ubities oncompute node &lso,

€ tnstall anly the Microsoft® Compuke Clusker Pack Clisnt UFlities for the cluster users and adminiskratars

“hoose this option to install client utilities on a client computer that is not 8 member of the
cluster. Use the client utilities to manage the cluster From client computers that are not
members of the cluster,

< Back I et > I Cancel

Windows Server 2003 Standard =64 Edition

ﬁ'startl | @ & I Microsoft® Compute | | 150 12:53

e Choose the directory where you are going to install CCP. To change the default directory, press the
button Browse... and select the desirable directory. Press the button Next,
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Microsoft® Compute Cluster Pack Installation Wizard

Select Installation Location @

The Microsoft® Compute Cluster Pack will be installed ko the following location.

[_: \Program FilesiMicrosoft Compute Clusker Packy Browse... |

< Back I et > I Cancel

ows Server 2003 Standard =64

g purp !
distart| | (@ @  [[& vicrosofts compute... | | ey 1253

o Install all the software given in the list of the new window sequentially. In order to start the installation
you should select the corresponding item in the list and press the button Install. The installation will be
carried out according to the documentation for the program being installed. It is recommended that the
installation should be carried out exactly in the order, which is given in the list. Microsoft Compute
Cluster Pack is the last one to be installed,
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Compute Cluster Pack Installation

Install Required Components

Each of the following components is required before the Microsof b Compute Cluster Pack can be
installed. A check mark icon denates software already installed on this server, Missing software
companents are each highlighted.

For each highlighted companent, click Install. Reboots may be required between component
installations.

@ Microsoft SQL Server 2000 Deskkop Engine (MSDE 2000)
@ Microsoft \MET Framework 2.0

@ RIS QFE - KB907659 (Download required)

(v} MMC 3.0 (Download required)

Finiishy

ndows Server 2003 Standard x64 E

ﬁ'startl | @ & JI crosoft® Compute | | ey 1254

o  Wait till the program of CCP installation copies the required files,
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: Microsoft® Compute Cluster Pack Installation Wizard

Install Required Components

Each of the following components is required before the Microsof b Compute Cluster Pack can be
installed. A check mark icon denates software already installed on this server, Missing software
companents are each highlighted.

& Microsoft Compute Cluster Pack Installation Wizard

For each highlighted compar
installations.

@ Microsoft SQL
(%) Microsoft .NET
(¥} RIS GFE - KBY

GRS Installation status:

Copying new files

| L Cancel I

ndows Server 2003 Standard x64 E

ﬁ'startl | @ & JI crosoft® Compute | | ey 1255

e  After copying the necessary files, press the button Finish,

20



Microsoft® Compute Cluster Pack Installation Wizard

Install Required Components @

Each of the following components is required before the Microsof b Compute Cluster Pack can be
installed. A check mark icon denates software already installed on this server, Missing software
companents are each highlighted.

icrosoft Compute Cluster Pack Installation Wizard
For each highlighted compar

installations. Microsoft Compute Cluster Pack has been successfully installed

Microsoft SOL
Microsoft MET

&
&)
(¥} RIS GFE - KBY
»
&)

MMC 3.0 (Dow
Microsoft@ Ce

‘wthen you dick Finish, the To Da List will open.

Canice]

Windows Server 2003 Standard »64 E:

distart| | (@ @  |[E vicrosoRt® compute - | ey 1258

e This is the end of the head node installation and you may pass over to configuring the node.

Task 2 — Configure the Head Node

The window To Do List, which contains the list of system settings, will appear after the installation of the
head node.
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e Jat=IE|
Cluster Deployment Tasks HE

#-5  Thefollowingtasks the confi ion of the chuster

@ Metworking

| v

You must define cluster external (public], cluster intemal [private) and MPI networks using use Configure Cluster Netwark Tasks
Topology wizard. Specify “Windows Firewall settings using the Manage ‘Windows Firewall Settings wizard. Leam more..

Notifications
Q Mo netwark topology has been selected
.L' Windows Firewall can only be configured after a valid network topology iz selected.
ICS-MAT: Disabled

“wiindows Firewall: Enabled

a Configure Cluster Metwaork Topology [wizard)
a tanage ‘Windows Firewal Settings [wizard]

ﬂ Remote Installation Service (RIS)

Femote Installation Service [RI15]is an optional component that automates the installation of compute nodes. Once RIS is Tasks
installed, use the Manage Images wizard to add, remove, or modify compute node images. Leam mare...

Notifications
M\ RIS requires a private network with a valid 1P address. a Manage Images [wizard)

RIS: Not installed

EY trctall RIS wizard]
EY Urinstal RIS (wizard)

B Node Management

Usze the Add Modes wizard to add compute nodes if you are not uzing RIS or another automated deployment tool. Use the Remove Tasks
Modes wizard to remove compute nodes from the cluster management and job scheduling infrastructure, Leam more...

Motifications

The head node of this cluster is also configured as a compute node.

Compute nodes: 4 [excluding the head nods]

B 2dd Nodss (wizard)
a Femove Modes [wizard)

=

distart| | (3 @  |[5 Cluster Deployment T... | | & 12:50

Close

The list of settings includes the following:

The item Configure Cluster Network Topology (wizard), which makes possible to set the cluster
network topology for optimum efficiency (see the subsection Cluster Network Topology below),

The item Manage Windows Firewall Settings (wizard), which allows the user to configure Microsoft
Firewall (if the latter has been installed). Additional information on the setting is given in Compute
Cluster Administrator Guide, supplied with CCS 2003,

The item Remote Installation Service (RIS) which allows to control the system images for remote
installing compute nodes. The use of RIS allows the user to decrease installation time significantly.
However, the consideration of this problem is beyond the scope of this Lab. Additional information
may be obtained in the documentation on Remote Installation Services,

The item Node Management, which allows to add and eliminate compute nodes to and from the
cluster. In case you use the approach described in this Lab, compute nodes are added automatically,

The item User Management, which makes possible to give rights to the users of the CCS 2003 cluster
(see the section Cluster User Management below).

Cluster Network Topology

Microsoft Compute Cluster 2003 makes possible to choose the most suitable cluster network topology
among the 5 predetermined topologies. The correct choice of the topology will allow you to optimize the
execution of your MPI program and the cluster as a whole. The following concepts are used for the description
of the topologies:

Public network is a corporate organization network connected to the head node and (possibly) to the
compute cluster nodes. The users connect to the head node via the public network in order to control
the execution of their programs. MPI traffic will be directed through the public network only if there is
no private network or MPI network,

Private network is a dedicated network aimed at communicating between the compute cluster nodes.
This network (if it is available) will be used for administrative traffic (the remote desktop, the
installation of compute nodes with the use of RIS etc.). Besides, if there is no special MPI network,
MPI traffic will be directed through the private network,
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MPI network is a dedicated network (which is probably the fastest one among all the mentioned
networks), through which the traffic of MPI programs is directed. If you program does not use MPI
libraries to transmit messages in the network, then MPI network will not be used.

Below you will see the description of the network topologies used in CCS 2003:

All nodes only on Public network. All the nodes in this configuration are connected to the public
network (and only to the public network). All the network traffic (MPI and administrative traffic) is
directed through the public network,

Public Metwark

Head Mode Compute
with optional Modes
M AT

All nodes on Public and Private networks. All the nodes in this configuration are connected to the
public and the private networks. All the network traffic (MPI and administrative traffic) is directed
through the private network,

Public Metwark

Head Mode Compute

with aptional Modes
N AT

Private Metwork

Compute nodes isolated on Private networks. Only the head node in this configuration is connected
to the public network while all the compute nodes may get access to the public network only via NAT
service (the service of network address transformation) on the head node. The network traffic (MPI
and administrative traffic) is directed through the private network,

Public: Hetwoark

Head Mode Compute

with optional MNodes
NAT

Private Metwark

All nodes on Public, Private and MPI networks. All the nodes in this configuration are connected to
public, private and MPI networks. The administrative traffic is directed through the private network
and MPI traffic —through the MPI network,

Public Metwark

Head Mode Compute

with aptional Modes
MNAT

Private Network
MiP | Metw ork

Compute nodes isolated on Private and MPI networks. Only the head node is connected to the
public network while all the compute nodes may access the public network only by means of NAT
service on the head node. The administrative traffic is directed through the private network and MPI
traffic —through the MPI network.

Public Metwark

Head Mode Campute

with optional Modes
NAT

Private Metwark

TP | Metw ork
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Cluster User Management

The User Management Wizard (the button Manage Cluster Users and Administrators) makes possible to

set the required rights to the CCS 2003 cluster users. Follow these step-by-step instructions to set the rights to
the users:

e Select the item Manage Cluster Users and Administrators in the list To Do List,
e  Press the button Next in the new window,

9 s cw-head - Remote Desktop

=01x|
§2 Compute Cluster Administrator _|&F]x
File Action ‘iew Help
= | =
tﬂ Compute Cluster Administrator (Local) Actions
To Do List To Do List n
Mode Management [ty Select network setup for the cluster, configure Remote Installation Service (RIS] for automated )
Manage Cluster Users i e 4
Refresh
- = B
] Befare You Begin @ Help
_ This wizard helps you add and remove cluster users, aq
Al
Cluster Users ©n the head node, cluster administrators will be added to the Local Administrators group and -
Cluster Administratars cluster users will be added to the Local Users group. These groups are then replicated to each wizaid]
compute node in the clusker, L (vizard
Wigy Summary s [wizard)
Progress
Result
izard]
5 [wizard)
= Preyious Eimish | Cancel |
Add cluster uzers and administrators using the Manage Cluster Users Tasks
and Administrators wizard. Learn more... Manage Cluster Users
and Adriniiztrators
[wizard)
~|

\ \
i start J@ F-) J [ compute Cluster Adm... J | &h 534

e You will see the list of users and groups, who are allowed to launch the programs on the cluster. To add
a new user or a group, enter the name in the field Add a user or group using the format
domain\user" and press the button Add. To delete a user or a group from the list use the button
Remove. After the editing of the user list press the button Next,
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9 s-cw-head - Remote Desktop

£z Compute Cluster Administrator

File Action Wiew Help

=10l x|

(8=

« » | @&[m 2[E

< Previous ek = Finish |

Caneel |

Add cluster uzers and administrators using the Manage Cluster Users
and Administrators wizard. Learn moie..

Tasks

b anage Cluster Users
and Adrminiztrators
[wizard)

l:a Compute Cluster Administrator (Local) Actions
7] To Do List To Do List "
Hode Management [ty Select network setup for the cluster, configure Remote Installation Service [RIS] for automated
i 3
ﬁ Manage Cluster Users s W
4 _I Refresh
~
8! Cluster Users @ Help
Befare You Begin The fallowing users are currently able to access the clusker, "
A
_. Add & user or group using the Format “domainiuser: izard]

Cluster Administrators T

Iccam Vimironoy, | Add .
Wieww Summary s [wizard)

CLUSTERYDomain Users Bemove |
Progress CCAMILabuting.a —
Resul CCAM\svistunov.a

CCAM karnvakow. k

izard]
3 [wizard)

L]

' start J @ a8 J % Compute Cluster Adm...

\
| | B sz

e You will see the list of users and groups, who have the CCS 2003 administrator rights. The
administrators have the right to add and delete the nodes to and from the cluster, to cancel the tasks of
other users and have some additional rights. The method of editing the list is analogous to the one
described for the previous window. After the editing of the administrator list press the button Next,
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9 s-cw-head - Remote Desktop - | m] ll

£z Compute Cluster Administrator &) x
File Action Wiew Help
- = | NE%
l:a Compute Cluster Administrator (Local) Actions
. To Do List To Do List N
Hode Management [ty Select network setup for the cluster, configure Remote Installation Service [RIS] for automated
i 3
Manage Cluster Users s W
_I Refresh
~
gj Cluster Administrators E Help
Befare You Begin The fallowing users are currently able ta administer the cluster. "
A
Cluster Users . o .,
Add & user or group using the Format “domainiuser: izard]
I | A L i
Wieww Summary s [wizard)
CLUSTERY Domain Admins Bemove |
Progress CCAMiserin —
Resul CCAMiLabutina.a
izard]
3 [wizard)
< Previous | ek = I Finish | Cancel |
Add cluster uzers and administrators using the Manage Cluster Users Tasks
and Administrators wizard. Learn moie.. M anags Cluster Users
and Adrminiztrators
[wizard)
-
' start J @ & J £ compute Cluster Adm... J | & s

e In the new window press the button Finish to complete the editing of the cluster users.

Exercise 3 — Install the Compute Node

There are two types of compute node installation possible:
e Manual installation of each node,
e Network installation with the use of Remote Installation Service (RIS).

The second approach is preferable for the clusters with medium and large number of compute nodes, as it
makes possible to make the installation process maximum automated and to reduce the installation time

considerably. However, this approach is not described in this Lab, as learning the RIS has to be the subject of
another Lab.

Taskl —Install the Compute Node Manually

In order to install Microsoft Compute Cluster Pack on the compute cluster node, follow these step-by-step
instructions:

e  Start the installation program setup.exe in the folder containing Microsoft Compute Cluster Pack. Press
the button Next in the new window,
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sowi-14

ompute Cluster Pack Installation Wizard

Getting Started

This wizard helps you bo create nodes in your cluster by instaling the Microsoft@
Compute Cluster Pack and other necessary components,

‘ou can alsa install the Microsoft® Compute Cluster Pack dient utiities on Windows
client computers ko provide remote use and administration.

For more information about setup and installation, click here.

Cancel

ﬂ'startl J @ 9 J @ Compute ... J E

e Read the license agreement carefully. Choose the option I accept the terms in the license agreement
in case you agree to the license agreement terms of using CCS 2003 and press the button Next,

27



sowi-14

icrosoft® Compute Cluster Pack Installation Wizard

Microsoft Software License Terms

Flease read the Follawing license agreement carefully,

MICROSOFT PRE-RELEASE SOFTWARE
LICENSE TERMS

MICROSOFT COMPUTE CLUSTER PACK

These license terms are an agreement between Microsoft Corporation {or
bazed on where you live, one of its affiliabes) and you, Please read them. They
apply 10 the pre-release software named above, which includes the media on
'which you received it, if any. The terms also apply to any Microsoft

=l

& 1 arcept the terms in the license agreement:

" I do not accept the terms in the license agreement

Brint... |

< Back I ext > I Cancel

ﬂ'startl J @ & JI@ Microsoft® Compute ... J

e In the new window choose Join this server to an existing compute cluster as a compute node. Enter
the name of the head node in the field Enter the name of the head node of the compute cluster. If
you want to install client utilities (in order to look through the job queue or/and to manage the compute
nodes) tick Install Microsoft Compute Cluster Pack Client Utilities on compute node also. Press
the button Next,
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sowi-14

ompute Cluster Pack Installation Wizard

Select Installation Type

' Create a new compute clusker with this server as the head node.

™| Wse this head node as &compute node

The head node provides a management infrastructure For the cluster as well as job
scheduling services. The head node may also be used as 3 compute node.

i+ Join this server to an existing compute cluster as a compute node.

Compute nodes provide computing resources to run user jobs,

Enter the name of the head node of the compute custer:
| 5-CW-HEAD

I nstal Microsoft@ Compute Cluster Pack Clienk Uiblities on compute node alsa.:

” Install only the Microsoft® Compute Cluster Pack Client Utilities For the cluster users and administrators

Choose this option to install client utilities on a client computer that is not a member of the
cluster. Use the client utilities to manage the dusker From client computers that are not
members of the clusker,

< Back I ext > I Cancel

ﬂ'startl J @ & I Microsoft® Compute J

e Choose the directory where you are going to install CCP. To change the default directory press the
button Browse... and select the desirable directory . Press the button Next,
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distart| | (3 &

sowi-14

rosoft® Compute Cluster Pack Installation Wizard

Select Installation Location

The Microsoft® Compute Cluster Pack will be installed ko the Following location.

Browse... |

< Back I ext > I Cancel

J I@ Microsoft® Compute ... J |§

Install all the software given in the list of the new window sequentially (usually you will need only
Microsoft NET Framework 2.0). In order to start the installation you should select the corresponding
item in the list and press the button Install. The installation will be carried out according to the
documentation for the program being installed. It is recommended that the installation should be carried
out exactly in the order, which is given in the list. Microsoft Compute Cluster Pack is the last one to be
installed,
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sowi-14

ompute Cluster Pack Installation Wizard

Install Required Components

Each of the following components is required before the Microsoft® Compute Cluster Pack can be
installed, A check matk icon denates software already installed on this server, Missing software
companents are each highlighted.

For each highlighted component, click Install, Reboots may be required between component
installations.

() Microsoft (MET Framewark 2.0
Mic npute C|

Finiishy Cancel

ﬂ'startl J @ & I Microsoft® Compute J

e  Wait till the installation program copies all the requires files,
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sowi-14

2 Microsoft® Compute Cluster Pack Installation Wizard

Install Required Components

Each of the following components is required before the Microsoft® Compute Cluster Pack can be
installed, A check matk icon denates software already installed on this server, Missing software
companents are each highlighted

& Microsoft Compute Cluster Pack Installation Wizard
For each highlighted compong
installations.

() Microsoft MET

Installation status:

Starting services

[Mext = | I Cancel I

ﬂ'startl J @ & JI crosoft® Compute J

e  When the files are copied, press the button Finish,

H
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sowi-14

.,'E'. Microsoft® Compute Cluster Pack Installation Wizard

Install Required Components

Each of the following components is required before the Microsoft® Compute Cluster Pack can be
installed, A check matk icon denates software already installed on this server, Missing software
companents are each highlighted.
|_~!‘g Microsoft Compute Cluster Pack Installation Wizard
For each highlighted compong
installations. Microsoft Compute Cluster Pack has been successfully installed

(¥ Microsaft MET
@ Microsoft® Cor

Canice]

ﬂ'startl J @ & JI@ Microsoft® Compute ... J

e The installation of software for the compute node is finished. Now it is necessary to approve the use of
the compute node. Connect to the head node of CCS 2203 as the administrator, open the cluster
administrator console (Compute Cluster Administrator): Start->All Programs->Microsoft
Compute Cluster Pack->Compute Cluster Administrator. A new installed node with the status
"Pending Approval" will appear in the list of the compute nodes. Click on the node with the right
mouse button and choose the option Approve in the context menu. To activate the node click the right
mouse button once again on the node and choose the option Resume.
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9 s-cw-head - Remote Desktop =1
Eg Compute Cluster Administrator _|&x

File Action Wiew Help

« » | @@ 2[E

9 Compute Cluster administrator {Local) [ Name | & Status [ JobsRu.[CPUs [ CPUsin. [03Vers. | ToldlM... | Actions
7] To Do List O Ready 0 4 0 523730 2046 Node Management .
-] Mads Management Gy 5-cwzn2 Feady i 4 i 523790 2046
: é Remote Deskkap Sessions &S{W’ZUB Feady i 4 1 529790 204 D Add Modes
E-E5f System Moniter B 5wz Ready i 4 ] 523790 2046 B, Manags Cluster Lisers
G 5-0wiz05 Ready i 4 0 523790 2046 Sy Remote Deskiop Settings
G s-owzo7 Ready i 4 0 5237390 2046
G s-oweng Ready 0 4 i 523790 2046 (D) Launch Compute Cluster ...
G sowan Ready 0 4 0 523790 2046 e '
G sowa Ready 0 4 0 523790 2046
By sowez Ready 0 4 i 523790 2046 Refresh
Gy sowas Ready 0 4 0 523790 2046 2 Heb
Gy s-owze Ready i 4 0 523790 8190
Gy sowzs Ready 0 4 i 5237390  &190
s DuiHEAD Feady i 4 i 523750 o046
8 5-Chwf2-08 Pending Approval 0 4 o 523790 2046

Select one nade in the list to view active jobs.

\ \
' start J@ a8 J %Enmpute Cluster Adm... J | I*%) 7i14

e  This is the final step of the manual node installation.

Exercise 4 — Install the Client Node

In order to submit new jobs to execute on the cluster, to receive the results of the computational
experiments, to control the course of computations and also (if you have the required rights) to execute
administrative operations on the CCS 2003 cluster, it is necessary to install the corresponding software on the
client node.

Task 1 — Configure the Client Node

To install the software Microsoft Compute Cluster Pack on the client node, follow these step-by-step
instructions:

e  Start the installation program setup.exe in the directory containing Microsoft Compute Cluster Pack.
Press the button Next in the new window,
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wi-Zk-114-05

'0soft® Compute Cluster Pack Installation Wizard

Getting Started

This wizard helps you ko create nodes in your cluster by instaling the Micrasoft®
Compute Cluster Pack and other necessary components,

‘fou can alsa install the Microsoft® Compute Cluster Pack client utilties on Windows
client computers ko provide remate use and administration,

For more infarmation about setup and installation, click here,

m’startl Jlﬁ crosoft& Compute ... J « %@K

e Read the license agreement carefully. Choose the option I accept the terms in the license agreement
in case you agree to the license agreement terms of using CCS 2003 and press the button Next,
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wi-Zk-114-05

rosoft® Compute Cluster Pack Installation Wizard

Microsoft Software License Terms

Plzase read the Following license agreement carefully,

MICROSOFT PRE-RELEASE SOFTWARE
LICENSE TERMS

MICROSOFT COMPUTE CLUSTER PACK

These license terms are an agreement between Microsoft Corporation (or
bazed on where you live, one of its affiliates) and you. Please read them. They
apply to the pre-release software named above, which includes the media on
which you received it, if any. The terms also apply to any Microsoft

]

¥ 1 arcept the terms in the license agreement:

" I do not accept the terms in the license agreement

Brint... |

m’startl Jlﬁ crosofti® Compute ...

< Back I Mext = I Cancel

e In the new window choose Install only the Microsoft Compute Cluster Pack Client Ultilities for the

cluster users and administrators. Press the button Next,
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wi-Zk-114-05

Select Installation Type

"] Create anew compute cluster with tis server as e headlnode,
™ Use this headinode a5 a compute node

The head node provides a management infrastructure for the cluster as wel as job
scheduling services. The head node may also be used as a compute node.

(" Jnim Ehis server to)an existing compute cluster &5 & compute node,

Compute nodes provide computing resources o run user jobs,

Enter the name of the head node of the compute cluster:

™| Inistall Microsoft® Compute Cluster Pack Client Ukities ar compute node alsa,

%" nstall only the Microsoft@ Compute Clusker Pack Client Libiities For the cluster users and administrators

(Choose this option to install client utiities on a client computer that is not a member of the
cluster, Use the client utilities ko manage the cluster from client computers that are nok
mernbers of the duster,

< Back I Mext = I Cancel

4start| |[E Microsofts Compute... | B «BHiaiK

e Choose the directory where you are going to install CCP. To change the default directory press the
button Browse... and select the desirable directory . Press the button Next ,
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wi-Zk-114-05

icrosoft® Compute Cluster Pack Installation Wizard

Select Installation Location

The Microsoft® Compute Cluster Pack will be installed ko the Following location.

i :\Program Files\Microsoft Compute Cluster Pack) Browse. .. |

< Back I Mext = I Cancel

m’startl Jlﬁ Microsoft@® Compute ... J « %@K 10:50

o Install all the software given in the list of the new window sequentially. In order to start the installation
you should select the corresponding item in the list and press the button Install. The installation will be
carried out according to the documentation for the program being installed. It is recommended that the
installation should be carried out exactly in the order, which is given in the list. Microsoft Compute
Cluster Pack is the last one to be installed,
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Install Required Components

Each of the following components is required before the Microsoft® Compute Clusker Pack can be
installed, & check mark icon denotes software already installed on this server, Missing software
components are each highlighted,

For each highlighted compaonent, dlick Install, Reboats may be required between component
installations.

(V) Microsaft JMET Framewark 2.0
MMC 3.0 {Download required)

mpuke Clusk

< Back Fiish Cancel

ﬂ'startl Jlﬁ crosofti& Compute ...

e  Wait till the installation program copies all the requires files,
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2 Microsoftim Compute Cluster Pack Installation Wizard

Install Required Components

Each of the following components is required before the Microsoft® Compute Cluster Pack can be
installed. A check mark icon denotes softwat g

components are sach highlighted fiF Microsoft Compute Cluster Pack Installation Wizard

For each highlighted compaonent, click Install
installations,

@ Microsoft \NET Framework 2.0
(w] MMC 3.0 (Download required)

I npute Cluster H Installation status:

[Mext = | I Cancel I

4start| |[E Microsofts Compute... | B «BHiaiK

e  When the files are copied, press the button Finish,
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.’5', Microsoft® Compute Cluster Pack Installation Wizard

Install Required Components

Each of the following components is required before the Microsoft® Compute Cluster Pack can be

installed. A check mark icon denotes softwar gy - "
components are each highlighted. fiF Microsoft Compute Cluster Pack Installation Wizard

. : Microsoft Compute Cluster Pack has been successfully installed
For each highlighted compaonent, click Install

installations,

@ Microsoft \NET Framework 2.0
@ MMC 5.0 (Download required)
@ Microsoft® Compute Cluster F

Canice]

m’startl Jlﬁ Microsoft@® Compute ... J « %@K 10:51

e This is the final step of the client node installation. The installed programs may be called from the menu
Start->All Programs->Microsoft Compute Cluster Pack.

Exercise 5 — Test the Compute Cluster Server

In order to make sure that the installation has been performed correctly, we will launch on the compute
cluster nodes the test program hostname, which prints the name of the node, where it was launched.

Task 1 — Run the Program on the Cluster

In this task we will run a copy of the program hostname on each cluster node. The program result (the
output stream message) will be output in a text file:

e Open Compute Cluster Job Manager: Start->All Programs->Microsoft Compute Cluster Pack-
>Compute Cluster Job Manager,
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e =
File  Wiew Job  Help Show: Al Jobs -
10 | Mame | Pricrity | Submitted By | Status | Submit Time | Pending Reason | ;ﬂ
=07 Demo Task MNormal CCaMYSenin Firished 07.06.2006 12:54:37
=39 Demo Task MNarmal CLAMYS enin Finished 07.06. 2006 12:54.44
=499 Demo Task MNarmal CLAMYS enin Finished 07.06. 2006 12:54.50
2490 Demo Task Narmal CLAMYSenin Finished 07.06.2006 12:54.52
=kl Demo Task Narmal CLAMYSenin Finished 07.06. 2006 12:55:04
2492 Demo Task Narmal CLAMYSenin Finished 07.06. 2006 12:55:.09
93 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:16
494 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:22
95 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:35
ek Dermo Task Normal CCAMYSenin Firished 07.06.2006 12:55:42
7 Dermo Task Normal CCAMYSenin Firished 07.06.2006 12:55:48
e Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:55:54
299 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:55:59
2100 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:05
Z1m Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:10
202 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:16
2103 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:23
104 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:38
108 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:43
108 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:47
2107 Derno Task Normal CCaMYSenin Firished 07.06. 2006 12:56:53

K

al

Tasksfor Demo Task
Name | Status | Task Id | Command Line | Processars | End Time | Failure Message
i by Task Finizhed 1 mpiexec -hosts 15 scw2-0.. 4 07.06.2006 ...
4] | —'IJ
Feady

if;-‘Startl J I Job Queue at s-cw-he... J @

« DT 2357

e Select the menu option File->Submit Job. In the new window enter the job name (the field Job Name)
and go to the window tab Processors,
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% Job Queue at s-cw-head _|al x|
File Wiew Job  Help | Show: Al Jobs -
0 | Name [ Prinitu [ Syihrmitted Fu [ Stahus 1 G 1uhmit Time [ Pending Reason | =
=07 Demo Tagk Submit Job Hostname X

=39 Demo Task
=499 Demo Task
=490 Dermo Task
391 Dema Task @ e
2492 Demo Task

93 Dermo Task

el Dema Task Job Mame: IHostnameI
95 Dermo Task
ek Dermo Task
7 Demo Task Priority: INolmaI 'I
e Dermo Task
£33 DemoTask Subrmitted By M
:;‘j 1 g? gzzz I:zt Submitted on: N/,
2410z Diema Task Statusz: Mot Submitted
2103 Demo Task

104 Demo Task

108 Demo Task

108 Demo Task

2107 Demo Task

=108 Demo Task

General I Processors | Tasks I Licensasl Advanced |

Project Mame: I

Tasksfor Demo Task
Name | Status | Task Id
i by Task Finizhed 1

Save Az Template... | Submit I Cancel |
4] | —'IJ
Feady
« (D% BTN 2357

)b'startl JI Job Queue at s-cw-he... J @

e The minimum unit given to the task is a compute node. If it is a multiprocessor node, all the node
processors are given to the task. To start the program hostname on each compute node, specify the
maximum number of the available system processors in the fields Minimum required and Maximum
required. Then go to the window tab Tasks,
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I =Y
® Job Queue at s-cw-head MmEE

File  Wiew  Job -

0 | Name [ Prinitu [ Syihrmitted Fu [ Stahus 1 G 1uhmit Time [ Pending Reason | =
=07 Dema Task Submit Job Hostname X

=39 Demo Task .

Processars

e Dema Task General I Tasks I Llcensasl Advanced |

% 90 Demo Task — Processors required for this job

391 Demo Task Processors available in this cluster: =11]

92 Dermo Task

QEE Dema Task Finimum required: I 60 3:

%54 Dema Task I awimur required: I &0 E

95 Dermo Task

ﬂSE R A Estimate run time for this job

7 Dermo Task

e Dermo Task Daps: I 1] 3: Hours: 1 33 Minutes: I il H:

299 Dermo Task

:;.j]g? gzzz ¥:zt I Bunjob until end of run time or untl canceled.

_:'dmz Diema Task Jﬂh\s o_pttl_on I\Btfsl pou rn extra tasks after running all tasks already listed in the job i

= ere is hime left.

2103 Dermo Task

104 Dermo Task

108 Dermo Task

108 Dermo Task

2107 Derno Task

=108 Derno Task -
Tasksfor Demo Task

Name | Status

i by Task

Save Az Template... | Submit I Cancel |

4] | —'IJ

Feady

Jb'startl J I Job Queue at s-cw-he...

/@

« DT 004

Enter the task name (the field Task Name). Enter the command of the added task into the field

Command Line:

mpiexec —hosts <the number of nodes > <node 1> <the number of processes on node 1> ... <node
n> <the number of processes on node n> hostname.

Press the button Add to add the tasks to the job. Remember that a job may contain several tasks. That is
why this operation (adding the task) may be repeated several times,
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e iy
% Job Queue at s-cw-head _|al x|

File Wiew Job  Help | Show: Al Jobs -

0 | Name [ Prinitu [ Syihrmitted Fu [ Stahus 1 G 1uhmit Time [ Pending Reason | =
ST bemoTon

=39 Demo Task
=499 Demo Task
% 0 Demo Task — Task Command Line
ggé g:zz :z:: Task Mame: IMy Task

93 Dermo Task Commiand Line: I-cw2-1 41 5ew215 1 s-ow-head 1 hosthame
494 Demo Task
95 Dermo Task
ek Demo Task Iirnimum Processors: (=] 3: bt aximum Processors: B ==
7 Dermo Task

fd 98 Dema Tagk, ) . .
fd a9 Demo Task Thiz job containz the following tasks:

Genera\l Processors  Tasks ILicensasI Advancedl

W Use job's allocated processors

24100 Diema Task Order | Command Line | Processars

Remave: |
Z1m Dermo Task Edi |
202 Demo Task
2103 Dermo Task
104 Dermo Task
108 Dermo Task
108 Dermo Task
2107 Derno Task
=108 Derno Task

Add Parametric Sweep.. Wwihat iz it? a

Tasksfor Demo Task - Task Summary
Mame ‘hy Task s

_l*_vl_fame I S.ta.lus I a1 Command Line :mpiexec -hoste 15 gow2-01 1 gow2-02 1 3ow2-03 1 zow204 1 5-

BigMy Task Qe L w2 051 sow2 07 1 5w 0B 1 50w 031 sow2 101 scnd 111 son2 1215

w2131 sow2-14 1 2-ow2-15 1 s-cwhead 1 hostname

Standard |hput :

Standard Output :

Standard Error :

“wiork Directory

Mumber of processzors requested (60

RunTime :|nfinite |

Save Az Template... | Submit | Cancel |
4] | —'IJ
Feady
« (D DTN 009

)ﬁ'startl J I Job Queue at s-cw-he... J @
e Select the added task in the list of tasks and press the button Edit to set additional task parameters,
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N =
% Job Queue at s-cw-head _|al x|
File Wiew Job  Help | Show: Al Jobs -
0 | Name [ Prinitu [ Syihrmitted Fu [ Stahus 1 G 1uhmit Time [ Pending Reason | =
2T DenoTek

=39 Demo Task
=499 Demo Task
Eg90 Demo Task — Task Command Line

ggé g:zz I:zt Task Mame: IMy Task

Q 93 Dema Task Command Line: | Lidd |
E0 3:

Genera\l Processors  Tasks ILicensasI Advancedl

494 Demo Task
95 Dermo Task
QSE Dema Tazk fdinimum Frocessors: =1} 3: b aximum Processors
7 Dermo Task
e Dermo Task

¥ Use job's allocated processors

299 Demo Task This job containg the following tasks:
Z4100 DemoTask [Oder [ Commandlie [ Processos | Remove |

E1m Dema Task 1 ipi 11 . B0 —
202 Demo Task Edit... |
fd 103 Dema Tagk,
fd 104 Dema Tagk,
fd 105 Dema Tagk,
fd 106 Demo Task
fd 107 Demo Task

=
Z4108 Demo Task Add Parametric Sweep.. What is it? ul

Tasksfor Demo Task - Task Summary
Mame ‘hy Task s

_l*_vl_fame I S.ta.lus I a1 Command Line :mpiexec -hoste 15 gow2-01 1 gow2-02 1 3ow2-03 1 zow204 1 5-

BigMy Task Qe L w2 051 sow2 07 1 5w 0B 1 50w 031 sow2 101 scnd 111 son2 1215

w2131 sow2-14 1 2-ow2-15 1 s-cwhead 1 hostname

Standard |hput :

Standard Output :

Standard Error :

“wiork Directory

Mumber of processzors requested (60

RunTime :|nfinite |

Save Az Template... | Submit I Cancel |
4] | —'IJ
Feady
« (D DTN 009

)b'startl J I Job Queue at s-cw-he... J @

e In the new window enter the file path, where the standard output stream will be redirected to (the field
Standard Output). Remember that the file must be accessible from each cluster node. That is why it is
recommended to place the file on the network location. Press the button OK to confirm the changes you
have made,
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% Job Queue at s-cw-head _|al x|
File Wiew Job  Help | Show: Al Jobs -
0 | Name [ Prinitu [ Siibrmitted Fu [ Stahus [ G1uhmit Time [ Pendin Reason | =
EEH Demo Task Submit Job Hostname x |
EHEE Dema Task i Task Properties
=499 Demo Task
S50 Diamo T ask e Processars I Tasks Dependencies I Ervironment | Advanced I
ggé gemo Ias:: Select task to view settings:
emo T3l
- Mame | Command Line | Riuntime |
=g Dema Tack My Task mpigkec -hosts 15 zow2-01 1 50 unspecified
494 Diemo Task » » ’ -
95 Dermo Task
ek Dermo Task
7 Dermo Task
e Dermo Task
299 Dermo Task
2100 Dermo Task
Z1m Dermo Task
202 Dermo Task
:;_j 103 Demo Task i Tazk Command Line Properties
104 Dermo Task
fd105 Dema Task Task Mame: IMy Task
fde Demo Task LCommand Line: Impiexec -hosts 15 g-ow2-07 1 g-cw2-02 1 sow2031 3¢
2107 Derno Task
fdms Demo Task Standard Input: I
Standard Output; I\\s-h\e\G lobalTemphmpitestsHostnanme_output. bt
Tasksfor Demo Task
N I ot I T ld Standard Eror I
ame atus as|
i by Task Finizhed 1 Wk Directony: I
Job run time: unspecified
I Limit task run time to:
Days: I 1] 3: Hourg: I 1 HC Minutes: 1] 3:
L Ok I Cancel Apply
4| _>|J
Feady

ﬁstartl J I Job Queue at s-cw-he...

/@

« (DR DTN 010

e  You will see the window where you must enter the user name and the password that will be applied to
start the job. The user must have the right to execute the program on the cluster (see the subsection
Cluster User Management given above). To confirm press the button OK,
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I ~=10(x|
® Job Queue at s-cw-head MmEE
File  Wiew Job  Help Show: Al Jobs -

10 | Mame | Pricrity | Submitted By | Status | Submit Time | Pending Reason | ;ﬂ
=07 Demo Task MNormal CCaMYSenin Firished 07.06.2006 12:54:37

=39 Demo Task MNarmal CLAMYS enin Finished 07.06. 2006 12:54.44

=499 Demo Task MNarmal CLAMYS enin Finished 07.06. 2006 12:54.50

2490 Demo Task Narmal CLAMYSenin Finished 07.06.2006 12:54.52

=kl Demo Task Narmal CLAMYSenin Finished 07.06. 2006 12:55:04

2492 Demo Task Narmal CLAMYSenin Finished 07.06. 2006 12:55:.09

93 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:16

494 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:22

95 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:35

e Demo Task Normal AL i Civinlecnd 17 NE 0NE 1 3-FR 47

&9 DemoTak Nomal a

emo T asl ormal

e Dema Tazk Mormal ﬁa 54

299 Dermo Task Normal F \"1{‘\ 53

fdmﬂ Dema Tagk, Mormal Tﬂf Y 05

Z1m Dermo Task Normal 10

_:dmz Demo Task Normal | yeleome back ta 5-Cii-HEAD 18

2103 Dermo Task Normal 23

104 Demo Task Mormal | User name: Iﬂ CCAMisenin j 38

108 Dermo Task Normal 43

EJ105 DemoTask Normal | Password: Il a7

2107 Derno Task Normal 53

R b d

E4108  DemoTask Normal ) et vy s 08 —
Tasksfor Demo Task

Name [ Status [ TaskId | Cammand Li CK I zancel

i by Task Finizhed 1 mpiexec -hos

4] | —'IJ
Feady

ﬁ'startl J I Job Queue at s-cw-he...

/@

« (DR DTHN o

e The new job will appear in the list. After it is terminated, the job status will change for Finished,
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@ Job Queue at s-cw-head [_[a]x]

File  Wiew Job  Help Show: Al Jobs -
10 | Mame | Pricrity | Submitted By | Status | Submit Time | Pending Reason | ;ﬂ
239 Demo Task MNormal CCaMYSenin Firished 07.06.2006 12:54:44
=499 Demo Task MNarmal CLAMYS enin Finished 07.06. 2006 12:54.50
=490 Demo Task MNarmal CLAMYS enin Finished 07.06.2006 12:54.52
=kl Demo Task Narmal CLAMYSenin Finished 07.06. 2006 12:55:04
2492 Demo Task Narmal CLAMYSenin Finished 07.06. 2006 12:55:.09
24493 Demo Task Narmal CLAMYSenin Finished 07.06. 2006 12:55:16
494 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:22
95 Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:35
% Dermo Task Normal CCAMSenin Firished 07.06.2008 12:55:42
7 Dermo Task Normal CCAMYSenin Firished 07.06.2006 12:55:48
e Dermo Task Normal CCAMYSenin Firished 07.06.2006 12:55:54
299 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:55:59
2100 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:05
Z1m Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:10
202 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:16
2103 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:23
2104 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:38
108 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:43
108 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:47
2107 Dermo Task Normal CCaMYSenin Firished 07.06.2006 12:56:53
108 Derno Task Normal CCaMYSenin Firished 07.06.2006 12:57:08

al

Tasksfor Hostname

Name | Status | Task Id | Command Line | Processars | End Time | Failure Message
i by Task Finizhed 1 mpiexec -hosts 15 s-cw2-0.. B0 07.06.2006 ...

Compute Cluster Job Manager lz‘

4| Job 109 s finished.
L Please dlick here for detailed information,

Feady

if;-‘Startl J I Job Queue at s-cw-he... J @

e  The file where the output stream was redirected contains the list of compute nodes in the cluster.
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I -0 x|
E‘ Hostname_output.txt - Notepad !E
File Edit Format Yiew Help

E-cw2-15 =
s-cwe-11 _I
s-Cw2-14

s-Cwd-12

s-cw2-03

s—CwZ-01

S-Cw2-13

s-Cw2-10

s-Cwe-07

s-CwZ2-08

s-Cwd-02

s-Cw2-09

s—cCwZ-05

s-Cw2-04

s—cw-head

o o

)b'startl J Job Queue at s-cw-head ) mpitest ” '4 Hostname_output.txt.., J w << @*tg@x 0:12

Discussion

e  What software does Microsoft Compute Cluster Server 2003 contain?
e  What are the head, the compute and the client nodes?

e  What network topologies are used in CCS 2003?

e  What methods of compute node installation do you know?

e  What is Microsoft Compute Cluster SDK? Who might require it and for what purpose?
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