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Introduction > Software Overview

Windows Server Microsoft HPC Microsoft Windows
2008, HPC Edition Pack 2008 HPC Server 2008

Support for High Microsoft Message
Performance Passing Interface
Hardware (x64bit

B I Integrated Job

Scheduler
RDMA Support for
High Performance

R
Interconnects

(10 Gigabit Ethernet, Cluster Resource
Infiniband, Myrinet, Management Tools

and others)
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Requirements > Head Node

e CPU: EM64T/AMDG64

* Windows 2008 Server, HPC Edition (Restricted
to HPC workload)

e HPC Pack 2008

e DNS
e Active Directory
e DHCP

¢ File shares
e Applications
e Tools
e Network connections
e Internal
e External
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Requirements > Compute Server

e CPU: EM64T/AMDG64

e Windows 2008 Server, HPC Edition
e HPC Pack 2008

e Network connections
e Internal
e Fxternal

e Applications and tools (e.g. compiler)
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Requirements > Clients

e (CPU:IA32/EM64T/AMD64

e Windows XP Professional
e Windows Vista

e Windows Server 2003

e Windows Server 2008

* HPC Pack 2008
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Requirements > Other Software

* Microsoft SQL Server 2005 (oder Microsoft SQL
Server 2005 Express), on head node only

e Microsoft .NET Framework 3.0, for HPC Pack
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Cluster Installation > HPC Pack

Microsoft® HPC Pack 2008 Installation Wizard x|

Select Installation Type 1!

Choose an installation type for this system:

{~ Create Mew Compute Cluster

™ Join Existing Compute Cluster

" Install Client Utilities

< Back Mext = Cancel
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Cluster Installation > HPC Pack, Head Node

Cluster LOCALHOST - Microsoft HPC Pack 2008

Actions  Options Go  Help

Forward | Mavigation Pane Artions

File  View

{3) Back

ﬁ To do list

412 Configurabons [Help)
Complete these four configuration steps first:
» Configure yvour network "
Choose one of five network topologies for vour cluster.
» Provide installation credentials +"

Specify the user name and password to use for system configuration and when
adding compute nodes.

» Configure the naming of new nodes

Specify the naming convention to use when generating names automatically for
new compute nodes.

» Creste @ node template "

Create a template that defines the steps to follow when configuring a compute
node.

Add an operating system image

Create a new image or load an existing image to use with your node templates when
deplaying compute nodes.

Add or remove users

Add or remove users or administrators for your cluster.

Add compute nodes

Add compute nodes to the cluster by choasing one of three supported options.

Add drivers

Add device dnivers to the operating system images.

f;ﬁ Node Management [Help)
Change the role of the head node role
Assign additional functionality for the head node.
iew operations
See a list of current and past node operations.
Open the remote desktop tool
Access your compute nodes from a single terminal window.
Job Management [Help)
Create a job template
Job templates help simplify and constrain the job submission process.

Configure job scheduler policies and settings

Customize policies, error handling and filters for your cluster.

=4 Diagnostics [Help
Validate your cluster

Run tests to validate cluster functionality or troubleshoot failures.

2 Learn more

Owverview of Windows HPC Server

Online Resources for Windows HPC Server
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Cluster Installation > Network Topology

I Network Configuration Wizard x|

Network Topology Selection

Metwark Topology Selection

Enterprize Network Adapter Choose a network topology for the cluster:
Private Network Adapter " 1. Compute nodes isolated on a private network

. : .
Private Network Configuration " 2 All nodes on enterprise and private networks
o : {" 3. Compute nodes isolated on private and application networks
Application Network Adapter

¥ 4 All nodes on enterprise, private, and application networks
Application Network i
Configuration " 5. All nodes only on an enterprise network

Firewsll Setup Topology No_ 4

Rewview | | |

Configuration Summany ‘ ‘ ‘ ——— Enterprise Metwork

|§ I I: H \i Head Mode @ ====-= Private Metwork
13 [ A ' -
e eatasatasal A Compute Node oo Application Network

g:g 3 online network adapters are needed for this topology.

For maore infformahon, see Understanding Network Topologies.

= Previous lext = ponfigure Cancel




EIBSystems W WINDOWS HPC SERVER 2008

Cluster Installation > Node Templates

x

Specify Template Name

Specify Template Mame

This wizard will guide you through the process of generating a node template. You can use node

Select Deployment Type
templates to deploy compute nodes.
Select 05 Image
First, specify a name for the template, and optionally a descnption for it.
Local Administrator
Fassword Template name:
Windows Updates INDdE Template for Computeserver
Flaviz Description (Optional):

Windows HPC Server 2008 for LS-DYNA

For more information, see Understanding Mode Templates.

= Brevious Mext = Creste Cancel |




EIESystems W WINDOWS HPC SERVER 2008

Cluster Installation > Image Deployment

x

Select Deployment Method

Select Deployment Method

Select Mew Modes

The wizard will guide you through the process of adding compute nodes to your cluster.
SUmmany Select how you want to add compute nodes:

{* Deploy compute nodes from bare metal using an operating system image
" Import compute nodes from a node XML file

" Add compute nodes that have already been configured

For more information, see Adding Nodes to 8 Cluster.

< Previous Mext = Einish Cancel |
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Cluster Installation > Adding Users

££ Cluster LOCALHOST - Microsoft HPC Pack 2008 - 10| x|

File  View Options Go Help

OElack Forward |Nauigaﬁon Pane |§1 Actions |
Configuration Actions
To Do Mame Role User Actions
.. Network GNS-SYSTEMS\ADMINISTRATOR Administrator ndd Dear
.. Node Templates GNS-SYSTEMS\ENTERPRISE ADMINS  Administrator -
.. Images GNS-SYSTEMS\DOMAIN ADMINS Administrator Add Admininistrator
..... Job Templates GNS-SYSTEMS\DOMAIN USERS User Remove

Configuration
Metwork Configuration
- ... Node Templates

- : Configuration Job Templates

Managing Cluster Users

’ﬁ? Node Management

Job Management

-

l'i‘l Diagnostics

| Charts and Reports

Data updated: 23.09.2008 15:11:27




1S B WINDOWS HPC SERVER 2008




EIBSystems W WINDOWS HPC SERVER 2008

Cluster Configuration > Job Templates II

x|
’— Name: |LS-DYNA

Description: IJu:ul:u Template for LS-DYMA

Job Template Details:

Minimum Cores The minimum number of processors on which this job can un. | Add -
Maodmum Cores The maximum number of processors on which this job can nn.
Minimum Modes The minimum number of nodes on which this job can un. ST
Madmum Modes The maximum number of nodes on which this job can run. Exdusive
Minimum Sockets  The minimum number of sockets on which this job can run. FailorTaskFailure
Mzodmum Sockets  The maximum number of sockets on which this job can run. e
Unit Type The granularty at which to schedule resources for the job. The... T
Exclusive F True, no other jobs can be run on a compute node at the sam... Auto Calculate Maximu
Fun Until Canceled K True, this job will run until it is cancelled or its untime is expire... Auto Caloulate Minimurm
Priority The priority of the job. Run Lntil Canceled
Auto Calculste M... i enabled, the scheduler will automatically calculate the madm. .. -
Auto Calculate Mi... K enabled, the scheduler will automatically calculate the minimu... — o
FailOnTaskFailure | True, then failure of any task in the job will cause the entire jo... LI Project
- A ' D Run Time
MaxCores !
Licenses

Default Value 1 Unit Tvpe

Max Value 32 o

Min Value 1

Max Value aximum Sockets
The max value for this Job Term. Jobs which indicate a value larger than this will be rejected by Mode Ordering
scheduler.

Mode Groups

Requested Modes
Save
Service Name
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Job Submission > Job Console

£Z Cluster LOCALHOST - Microsoft HPC Pack 2008

=1o0f x|
File  View Actions Options Go Help
OBECK Farward |Na~.rigaﬁon Pane |§1 Actions |
Filter: Owner B <\bmit Time % | Project Name - _ Pivot To - e
JobID_~ | Job Name | State | Owner | Priority [ Subme | Nodes for thejob

Job Submission -
|__::§ New Job
|_-‘i$ single-Task Johb

|__i; Parametric Sweep
Job

Eﬂ{ Create New Job
From Description

‘l | d File

. Job Actions -
[T Epand perametnic tzsks. %

View Job
ModifyJob T
i% add TaskTo Job
CopyJob
1 Submit Job
3 Cancel Job
2| Requeue Job

i Export Job

Task Actions -

Data updated: 23.09.2008 15:18:12
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Job Submission > Job Definition

=

Job Detile —Job details
[y T LS-DYNA Job
Task List Job template: [LsDYNA |
Resource Selection Project: [Imperator 3000
Licenses Pricrity: I Normal j

—Job run options
¥ Do not run this job for more than:

Days: I‘I Ej Hours: ID 5: Minutes: I‘] 3:

¥ Run job until cancelled or run time expires

¥ Fail the job if any task in the job fails

—Job resources
Select the type of resource to reguest for this job:

Core j

Enter the minimum and/or maximum of the selected resource type that this job is allowed to use:

Minirmwm: Masamum:
" Auto calculate " Auto calculate

= g =

[~ Use assigned resources exclusively for this job
Mo other jobs will be allowed to run on the selected nodes while the job is running.

Submit I Save Jobas .. Cancel
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Job Submission > Task Definition

Task Details and If0 Redirection x|

Task name: |LS-DYNA Task

Command line:

1sdyna. bat

‘work directory:

I"-."-J:aesewer"-data"-Jmpemtn:lr?:-DDD j Browse...
Standard input:

I j Browse...
Standard output:

I j Browse...
Standard error:

I j Browse. ..

Specify the minimum and maximum number of resources to use for this job. The job
resource type is set to core.

Minimwm: Mz mum:

Save Cancel
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Job Submission > External Tools

P o
74 XJGen JobMaker -- XJGen v0.4_ke by GNS Systems GmbH M=%
Eile  Job Help
Lzdyrna 1.3 for Windows

General Parameter Section Application 5pecific Parameter Section
Jobname: beamfres Precision: S =i
Frogram “Yersion: 971.R3.2 — Multiprocessor Type: mpp —
Host Tepeltrchitecture: win-sEd — b oy W ords: | | ]
Number of CPUs: 16 o, B Z | |
At [P MMD D hhmm: e Stress Initialization File: | )
Diepend on Job: I VDA Geometry File: | |
Clueue: autozelect F=] Interface Segrnent Infile: |
W ail Matification: Interface Segment Dutfile;
Durnp File;
‘wharkstation Parameter Section Interface Force File:
Izer ID on Supercomputers: Ciezla Restart: ho — |
whorkstation Mame:; | HestotFie | J
UsErlD o otk taon, Addiional Cmdine Options: |
YWhorkztation Input Path:
“Work ztation Output Path: E: Aol
Show Job Wirite Job Subrit Job E xit ‘
Ready
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Job Submission > Job File

f:" Ybsservilalagoezl austauschSamplejobhle.xml - Windows Internet Explorer

@.‘ 0w |#] Wbsserv1alagoes)_austauschiSamplejobfile. <l il he AN -

<?xml version="1.0" encoding="utf-8" ?=
- =Job Version="2.000" Id="4" Mame="LS-DYNA Job" CreateTime="23.09.2008 15:44:04"
ChangeTime="23.09.2008 15:45:40" UnitType="Core" MinCores="8" MaxCores="16"
RuntimeSeconds="86460" RunUntilCanceled="true" ErrorCode="0" ErrorParams=""
State="Configuring" PreviousState="Configuring" JobType="Batch" Pricrity="Normal"
IsBackfill="false" NextTaskNicelD="2" HasGrown="false" HasShrunk="false" OrderBy=""
RequestCancel="None" RequeueCount="0" AutoRequeusCount="0" FailureReason="None"
PendingReason="None" AutoCalculateMax="false" AutoCalculateMin="false"
Parentlobld="0" ChildJobId="0" NumberOfCalls="0" NumberCfOutstandingCalls="D"
CallDuration="0" CallsPerSecond="0" FailonTaskFailure="true" Preemptable="true"
Projectld="2" JobTemplateld="2" Ownerld="2" ClientSourceld="2" Project="Imperator
3000" JobTemplate="LS-DYNA" DefaultTaskGroupld="4" Owner="GNS-
SYSTEMS\Administrator" ClientSource="HpcClusterManager">
<Dependencies /=
- <Tasks>
<Task Version="2.000" Id="1" CreateTime="23.09.2008 15:45:40"
ChangeTime="23.09.2008 15:45:40" ErrorCode="0" ErrorParams=""
State="Configuring" Parentlobld="4" RequestCancel="None" Closed="false"
RequeueCount="0" AutoRequeueCount="0" FailureReason="None"
PendingReason="None" Instanceld="0" Recordld="1" Name="LS-DYNA Task"
MinCores="8" MaxCores="16" MinSockets="1" MaxSockets="1" MinNodes="1"
MaxNodes="1" Niceld="1" CommandLine="lsdyna.bat"
WorkDirectory="\\caeserver\data\imperator3000" HasCustomProps="false"
IsParametric="false" Groupld="4" ParentlobState="Configuring" UnitType="Core"
ParametricRunningCount="0" ParametricCanceledCount="0"
ParametricFailledCount="0" ParametricQueuedCount="0" /=
</Tasks=
=/lob=

&J Lokales Intranet Ho100% -




Monitoring > Job Queue
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File  View  Actions

i) Back Forw

Options

=1 All Jobs

.. Configuring

- Active

. Finished

- Failed

.. Canceled

= My Jobs

.. Configuring

- Active

.. Finished

. Failed

.. Canceled

= Job Templates

- Default

.. LS-DYNA

. Clusrun Commands
.. Pivoted View
I

= : Configuration

j'ﬂ' Node Management

-, Job Management

-_."_-| Diagnostics

| Charts and Reports

Go Help

Job Management Finished (2

Job 1D - Job Name
i LS-DYNA
6 LS-DYNA

State

Job Mame : L5-DYNA

Task | Job Detals | Activity Log |
Task ID | Task Name

Finished
Finished

€2 Cluster LOCALHOST - Microsoft HPC Pack 2008

GNS-5YSTEMS Adminis. ..
GNS-5YSTEMS Adminis...

ﬁ

| State | Command Line

23.09.2008 15:56:26

=101 x|

Requested Resources
Auto-Auto Cores

Auto-Auto Cores

| Requested Resources

[~ Expand parametric tasks %

| Start Time

1 L5-DYNA Task

Finished lsdyna bat

1-1 Cores

23.05.2008 15:58:33

Data updated: 23.09.2008 15:58:33
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Cluster Administration

luster LOCALHOST - Microsoft HPC Pack 2008 o ] 1|

Fle  Vview Actions Options Go Help
P Back Forward

Node Management

Mavigation Pane |21 Actions || — Column Chooser

B "ﬂdﬁ (1) List | Heat Map )
H- By Group
.. HeadNodes MNetbios Mame = | State | MNode Health | MNode Template | Location Jobs for the selected nodes
.. ComputeNodes WIN-GBGYPI2QPOT Online oK HeadNode Template Failed diagnostics fornode
- WCFBrokerNodes Operations for the node
H- By State -
" onane
- Dffline (0) 3! Bring Or
- Unknown (0) 2 Bring O
.- Provisioning (0) 34! Take Offline
- Starting (0) <. Reboot
- Draining (0 -
ramm_g @ Run Command
- Removwing (0) « |
- Rejected (0) _ 25 AddNode
El-By Node Template . Node WIN-GBGYP32QPOT  Executing operations: 0 oo iems
Default ComputeMode Template ' -
- HeadNodeTemplate Properties I Networle | Metrics | Operations | Maintain
EI--B_vHeaIth Change Raole.
- 0K (1) g
Unreachable (0) Groups: ComputeMNodes Mode Template: HeadModeTemplate
Ongoing Operation (0) HeadModes
Diagnostic Failed (0)
“- Provisioning Failed (0} State: Oriline Location:
- Pivoted View
El- Operations Core: Irrtel{F{)Xeg{ﬁgggll_l_lz Memory: 1023 MB Export N ¥ML
Intel{R) Xeon(R) CPU = - )
E5320 @ 1.86GHz ) Run Diagnostics
B j Configuration B View Performance Charts
e System Type: Microsoft Windows NT Disles: AN CA DA EN, ¢ Open Event Viewer
i Node Management 6.0.6001 Service Pack 1 -
‘37 Remote Desktop
Job Management Product Key: Help R .
'j.._-l Diagnostics MNode Management
Mode States and Operations
ol Lahani= and Beparis Grouping ComputeMNodes
Mode Listand Heat Map e
Views i

Data updated: 23.09.2008 16:00:38
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Cluster Administration > Diagnostics

£5 Cluster LOCALHOST - Microsoft HPC Pack 2008

File

O Back ==

View Actions

Options

O- Tests
- Scheduler

- Services

... Connectivity
. System Configura
& Test Results

- Running

... BuCccess

.. Warning

. Failure

.. FailedToRun
.. Complete

... Pivoted View

= : Configuration

tion

‘}5" Node Management

.. Job Management

-/ Diagnostics

| Charts and Reports

Go  Help

Mavigation Pane | 2 Actions

Test Name Description

=10l x|

Test Sute

Domain Connectivity Basic test to check connectivity with Active Directory.
Application Corfigurations R... Reports on the applications installed on the node.

Firewall Configurations Report  Reports on the firewall rules that are enabled on the node.
Installed Patches Report Reports on the installed patches for each compute node.
DMS Name Resolution
Metwork Configurations Rep .. Reports on the netwarc configuration of the node.

Pending Patches Checks if there are any outstanding patches for the compute node.
Intemode Connectivity
Patches Required
Service Configurations Report  Reports on all the services that are unning on the node.

Service Emors Checks the event log on the node for recent HPC service events.
Al Services Running Checles if the HPC services are running on the node.

Job Submission Test Runs a simple test job on the node.

S0A Model Latency Runs a simple Service Orented Application (SOA) functional test.
S0A Service Configurations .

Performs a ping test from each node to the other.

Checls if nodes are able to resolve the names of the ather nodes appropriat...

Compares the patches installed on the node with the patches listed inthe no ...

Reports on all the Service Orented Application (SOA) services that are install ..

Connectivity

System Configuration
System Configuration
System Configuration
Connectivity

System Configuration
System Configuration
Connectivity

System Configuration
System Configuration
Services

Services

Scheduler

S0A

S0A

Data updated: 23.09.2008 16:02:26
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Cluster Administration > Reporting

£2 Cluster LOCALHOST - Microsoft HPC Pack 2008 - 10 =l
File  View Actons Options Go  Help

Gons
Charts and Reports | Monitoring Charts
Monitoring Charts Hel
[l =
|
Job Resource Usage
lob Throughput Node State Job Throughput
Job Turnaround 250
2,00
1.50
1.00
0.50
0.00 23032008 23032008 23032008 23032008
1404 1434 1504 1534
Default = Queued == Finished === Running
[ Online == Fagiled === Canceled
aCharidets |
Metric: ICluster Disk Through 'l Add
X axis (minutes): |10 ¥ axis: |0 - |0 7 Refresh x
Cluster CPU Usage (%)
6 = Mverage (zll nodes)
4 —
- : Configuration
“15' Node Management 5
., Job Management
—~_\'_-I Diagnostics 0
23.09.2008 15:53 23.09.2008 16:01 23.09.2008 16:03
"‘| Charts and Reports

Data updated: 23.09.2008 16:02:26
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CAD database

PREPROCESSING

Additional information
about origin of
input data

Input decks

CENTRAL CAE CONTROL UNIT

Fr—— — Job management
by user
'
0— MoDULE |
—- q 0 Email
Project tracking automatically
—»  Run check | sent to CAE
analyst
Knowledge Y
LER [m_

Analysis of
—#  knowledge base > Standard

results analysis
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Process Integration > Other Functionalities

e (reation and provision of user functions
e (Compilation procedures

e Database access

e Job dependencies

® Access to results

Copy data to workstation

Access via file share

Remote access (Remote Desktop)
Web service
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Status > Advantages

e Windows operating system and utilities

e Active Directory security context

¢ Integration with Windows client application
software

e (Complete basic HPC software infrastructure

e MPI
e Scheduler
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Status > Disadvantages

® Productive use in industry is limited
¢ Limited hardware support
* x86_64

¢ Large effort to perform migration
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Complete software infrastructure for technical high
performance computing

Tools for cluster configuration and management
Tools and methods for job submission and monitoring

Immediately usable for small to medium-sized
environments




Thank You!
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