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Abstract

Windows®HPCServer 2008 brings the power, performaneed scale of high performance
computing (HPC) tmainstream computingThe centralized mreagement and deployment
interface helps to simplify deployment for both large and small compute clusters and provide a
simple and effective management experience to increase cluster administrator productivity.
Microsoft®HPC PacR008includes a highly stable Job $heduler that provides support for
interactiveserviceoriented architecture (SOA) applications usingtihperformancecomputing

for Windows Communication Foundati¢#w/CF) and parallel jobs using Micro@¥tessage
Passing Interface (M®PI). Esentialapplications from keyndependent software providers
(ISV¥can be run on the cluster to help you meet your business needs in a ficoskeffective,

and highy productivemanner. Windows Servé®2008helps to provide seamless security,
storage,and desktop access to cluster resources and managerivgatosofi®Visual Studio®
2005providesparalleldebugging capabilities farse with Windows HPC Server 2008, and MS
MPI is now integrated with the Event Tracing for Windows infrastructure. This latetss
application, networking, and operating system events from many compute nodes into a single,
time-correlated record to speed debugging
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What Is WindowsHPCServer2008?

Microsoft®Windows®HPC Server 208IPCS}he next generation of high performance computing
(HPC), provides enterprisdass tools, performanc¢and scalability for a highly productive HPC
environment.HPCS providesampleteand integratedcluster environmentncluding the operating
system,aJd Shedule, Message Passing Interface v2 (MPI2) support, and cluster management and
monitoring componentsBuilt on Windows Serv@2008 64bit technology HPCS$an efficiently scale to
thousands of processing cores and includesanagement console thatelps proactively monitor and
maintain system health and stability. Job scheduling interoperability and flexibility enables integration
between Windows andlinuxbased HPC platforms, and supports batch ssiviceoriented
architecture(SOA) workloads. Eahced productivity, scalable performance, and ease of use are some
of the features that make Windows HPC Server 2008-teteed for Windows environments.

WindowsHPC Server 2008 can help shorten ugee-to-insight for HPC workloads through easier
deployment and management. By using the existingd@wsbasedinformation technologyI{T)
infrastructure, HPCS simplifissanagement, securitygnd storage for the cluster, and provides seamless
access from the desktop.

HPCS includes improved provisioningdmhon the Windows Server 2008 Windows Deployment Services
technology, a faster Microsoft Message Passing InterfaceMMB that includes new NetworkDirect

support, an advancedob $heduler, and a new management interface built on Mierosoft®@System
Center2007dza SNJ AYGSNFIFOS 6! L0UI $KAOK KIF& &dzLJLl2 NI F2 NJ
interface.

Windows HPC Server 2008 integrates with other Microsoft products to help increase HPC productivity
and improve the overall endser experience. This includesllaborationthrough Microsoft®Office
SharePoir®Server2007and the Window3Norkflow Foundation,as well asmprovedmanagement and
efficiencyby integrating with System Cent2007. Through integration with the Windows

Communication Foundation (WCH)indows HPC Server 2008 allows developers working with SOA
applications to harness the power of parallel computing offered by HPC solutions.

HPCSisesthe failover clustering capabilities of Windows Server 2008 Enterprise and of Microsoft® SQL
Serve®to provide high availability and redundancy of the head node in your HPC cluster.

2 KIFGQa bSg Ay 2AyR2ga |1t/ {SNBSNI HAanyK

When developing Windows HPC Server 2008, Microsoft focused on four keysystass

managementjob schedulingnetworkingand MPI, andtorage The new features include:

Systems Management

1 The newAdministration Consolbased on System Centet framework integrates every aspect of
cluster management

Node grouping allows administrators to categorize and batch operations on compute.nodes
Monitoring heat map allows viewing cluster statusseglance

Scriptable control of cluster using Windows PowerShell and other comitnatbols

=A =A =4 =4

High availability for multiple head nodes
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Improved compute node provisioning using Windows DeploymentiGey
Built-in support for clustemide updating
Built-in system diagnostics

Built-in cluster reporting

=A =4 =4 =4 =4

Extensible reporting, allowing for job scheduling analysis using external database tools like SQL
Server Analysis Services

1 Microsoft System CenteDperations Manager 2007 Management Pack

Job Scheduling

1 Integration withWCEF allowing SOA applicatiaevelopers to harness the power of parallel
computing offered by HPC solutions

Job scheduling granularity at processor core, processor socket, and tongale levels
Performance improvements for large clusters

1
1
1 Support for external databases fédob Scheduling
1 New job scheduling policies

1

{ dzLJLJ2 NIi ¥ 2 NJ h LISBasicPhifileRnte@ateNitiny ®hedulkertinteroperability

Networking and MPI

1 NetworkDirect,a new Remote Direct Memory AccedRIPMA network interface providing dramatic
performance improvements for MPI applications running dvigh-speed fabrics

ImprovedNetwork Configuration Wizard
New shared memory MBIPI implementation for miicore servers

MSMPI integrated with Event Tracing for Windaws

Storage
1 Improved iSCStorage area network3AN support in Windows Server 2008
1 Improved Server Message Block(SMBv2) in Windows Server 2008

1 New parallel file system support and vergartnerships for clusters with high performance storage
needs

Table 1 provides a quick glance at some of the main Windows HPC Server 2008 features.
Tablel. Windows HPC Server 2008 Features

Feature Implementation Benefit
Operaing system | Windows Server 2008 Inherits security and stability features from Windows Server 2008
Processotype Xx64(AMDG64 or Intel EM64T) | The large memory model and processor efficiencies of x64

architecture

Nodedeployment | Windows Deployment Service§ Imagebased deployment, with full support fonulticasting.

Windows HPC Server 2008 Technical Overview 2



Headnode Windows Failover Clustering | Requires Windows Server 2008 Enterprise and SQL Server Stang

redundancy andSQL Server Failover but provides a fully redundant head node ascheduler
Clustering
Management New Integrated Administration | Integrates alhspects of node and job management, grouping,
Console monitoring ata-glance, diagnosti¢gind reporting in a single
application

Networktopology | Network Configuration Wizard | Fully autonated, with a more intuitive interface, the Network
| 2YFAIdzNF GA2Y 2ATFNR FFEOATtAGLE

topology.
Application MSMPI New, highrspeed application network stack using NetworkDirect
network drivers. New shared memory implemeni@ for multicore

processorsHighly compatible with existing MPICH2
implementations.

Scheduler Job Manager Console GUI console is integrated into Administration Consolds stand
alone. Command line suppor®¥indows PowerShell scripting and
legacy cormandine scripts from Windows Compute Cluster Serve
(the first version of Windows HPC offering). Greatly improved spe
and scalability. Support for SOA applications.

Reporting Integrated into Administration | Standard, prebuilt reportsExtensibity features allow using SQL
Console ServerAnalysis Services for additional analysistorical
performance charts.
Monitoring Integrated into Administration | Heat map on cluster or node group. Per node charts. Chusitde
Console performance overview
Diagnatics Integrated into Administration | In-the-box verification tests and performance tests. Store, filter, an
Console view test results and history

2 Kl 0Q&a Ay GKS . 2EK

WindowsHPCServer2008is atwo-DVD package. The first DVD contains the setup forlzté4rsion of
Windows Server 2008 that is restricted to an HPC workload, and the second DVD contains Microsoft HPC
Pack 2008, which provides the additional interfaces, tools, and management infrastructure.

Hardware Requirements

The minimum hardware requementsfor WindowsHPCServer2008are similar to the hardware
requirements forthe x64based version of theVindows Serve2008 Standardoperating system
Windows HPC Server 2088pports up tal28 GB of RAM.

Supported processors include:

AMD Opteron

AMDAthlon 64

AMD Phenom

Intel Xeon with Intel EM64T

Intel Pentium with Intel EM64T
Intel Core 2 Duo with Intel EM64T

=A =4 =4 =4 =-a =4
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Table2. Minimum Hardware Requirements

Hardware Requirements

CPU x64 architecture computer with Intel Pentiuor Xeonfamily processorsvith Intel Extended Memory 64
Technology (EM64T) processor architect#® D Opteron familyprocessors; AMD Phenom family
processorsAMD Athlon64 family processorscompatible processor(s)

RAM 512 MB

Multiprocessor
support

WindowsServer 208 HPC Edition and Windows Ser2808Standard Edition support up to four
processorper server. Windows Serv2008Enterprise Edition supports up to eight processors per
server.

Minimum disk
space for setup

50GB

Diskvolumes

A single system Vame is required for the head and compute nodes.
Redundant array of independent disks (RAID) is supported but not required.

The system volume must Bdaster Boot RecordMBR. Additional volumes can be MBR®UID
Partition Table GP7.

Networkinterface
card

At least one network interface card (NIC) is requitéd. private network is used, the head node
requires at least two NICs, and compute nodes at least Baeh node may also require a higjeed
NIC for an application network.

Software Requiremats

The head and compute nodes MfindowsHPC Server 2008 can be any of the following:

1 x64based version oVindows Server 2008 Standard operating system

1 Windows Server 2008 Enterprise x64 Edition

TheJdb Sheduleruses SQBerveras its repositoryAn exstingSQL Server 2005 or SQL Server 2008
installation can be usear the HPC Pack 2008 installer will install SQL Ex@@$sServer Standard
Edition or Enterprise Edition is required for head node failover clustering.

TheAdministrationGonsoleand jobschedulinguser console components are automatically installed on
the head node of the compute cluster. These components can also be installed on other computers
allowing either remote management of the cluster or job submission from client computers. The
supported operating systems for installation of the remote components are:

WindowsServer 2003 Service PE&ZKSR) or Release 2R2 (32-bit or x64 versions)

Windows Server 200882-bit or x64 versions)

Windows XP Professionha64 EditiorSP2

1
1
T  Windows®P Professional SP
1
1

Windows Vista® Business, Enterprise, and Ultimate Ed&iBtas

Note WindowsHPCServer 2008s designed solely for use wittigh performanceeomputing
applications and does not support use as a genpuapose infrastructure server.

Windows HPC Server 2008 Technical Overview 4



Sdution Architecture

WindowsHPC Server 2008composed of a cluster of servers that includes a single head node and one

or more compute nodes (see Figure 1). The head node, which now provides failover via Windows Server
2008 Enterprise high availabilitgrsices and SQL Server clustering, controls and mediates all access to
the cluster resources and is the single point of management, deployment, and job scheduling for the
compute clusterWindowsHPC Server 2008 can use an existing Active Dirédirgcory service

based infrastructure for security, account management, and overall operations management using tools
such as System Center Operations Manager.

File
Sarver

Mail
\{ Enterprise Network Server
Optional Failover Cluster
Application
Metwork

=
Compute Compute Compute
MNode Node MNode

Figurel. A typical Windows HPCServer2008network

TheWindowsHPC Server 2008 installation involves installing the operating system on the head node,
joining it to an Active Directory domain, and then installing HP C Zaa&k

A To Do List page that shows you the steps necessary to complete configuration cbiyqurte cluster

is displayed when first starting the Administration Console. These steps include defining the network
topology, configuring automatic deployment, and adding compute nodes to the cluster. Windows HPC
Server 2008 provides Node Templatesgasy way to define the desired configuration of the compute
nodes, and a simple interface that leverages the underlying Windows Deployment Services of Windows
Server 2008 that allows you to deploy to all nodegpaa group of the nodes in the cluster,thi

Windows HPC Server 2008 Technical Overview 5



support for tracking the deployment progress. The Windows HPC Server 2008 management interface
includes diagnostic tests that allow administrators to detect connectivity problems, node loading, and
job status across the cluster.

Network Topology

WindowsHPC Server 2008 supports five different network topologies to allow users to configure
networking to suit their environment, infrastructure, and clustering needs. The five topologies have one
to three NICs on each node. The Netw@dnfigurationWizard, siown in Figure 2, simplifies configuring
your network topology.

ﬁ__ Metwork Configuration Wizard x|
Network Topology Selection

Network Topology Selection

Enterprnise Networl: Adapter Indicate the network topology that you are using for this cluster:

Private Network Adapter " 1, Compute nodes isolated on a private network

P AT " 2. All nodes on enterprise and private networks

Ay : ¥ 3 Compute nodes isolated on private and application networks
Application Network Adapter

" 4. All nodes on enterprise, private, and application networks
Application Network

Configuration " 5 All nodes only on an enterprise network
Firewall Setup Topology 3
Review

Configuration Summary

7 ‘ A ‘ - Enterprise Netwark
I [ M () HeadNode = = ====- Private Metwork

I: - -

] A Compute Node == Application Network

= Previous | Tlext = Configure Cancel

Figure2. Cluster topology scenarios supported by Window$CServer2008

1. Compute nodes isolated on a private networkhe head node has two NICs andynprovide
network address translation (NAT) between the compute nodes, whichleaghga single NIC
connected to a private network, artd the enterprise network.

2. All nodes on both public and private networlOne NIC is connected to the enterprise netlwvand
one is connected to the private, dedicated cluster network.

3. Compute nodes isolated on private and application netwoikhe head node has three NICs, one
connected to the enterprise network, one to the private network, and one to the applicationarktw
The head node may perform NAT between the compute nodes and the enterprise network, with each
compute node having a connection to the private network and a connection to aspiegd protocol
such as MPI for the application network.

Windows HPC Server 2008 Technical Overview 6



4. All nodes on enteprise, private, and application networkgOne NIC is connected to the enterprise
network, one is connected to a private, dedicated clustemagement network, and one is
connected to a higispeed, dedicated application network.

5. All nodes only on enterpris@etwork. In this limited networking scenario, where each node has only
a single NIC, the use of Windows Deployment Services to deploy compute nodes is not supported, and
each compute node must be manually installed and activated.

Note In topologies 1 ad 3, where the compute nodes are isolated on a private network, NAT between
the private and enterprise networks can be performed by the head node, or by a separate server.

MSMPI is a higlspeed networking interface that runs over Gigabit Ethernet, iBéind, Myrinet, or any
network that provides a Winsock Direct, NetworkDirect, or TCP/IP interface.

NetworkDirect support is newn Windows HPC Server 2008, and provides a-tjigted, hardware
independent, RDMA network architecture that provides speed pavith custom, hardwaraative
interfaces available from some manufacturers without the disadvantages of reduced flexibility and
choice.

Windows HPC Server 2008 Technical Overview 7



Benefits and Elements of the MicrosoftPCSolution

Windows HPC Server 2008mbines the underlying stability and setyof Windows Server 2008 with
the features of HPC Pack 2008 to provide a robust and productive high performance computing solution.
The key elements of the HPCS solution include:

Deployment

Management

1
1
1 Microsoft Message Passing InterfabéSMPI)
1 Job Scheuler

1

Security

Deployment

One of the biggest challenges that customers face today in adopting HPC solutions lies in the

RSLX 28YSyid 27F Of dzad SNA | y R-nodeduser someoneust hgs2oi K I NR
insert the DVD and pre&NTER as redned at each node and then add the nodes to the cluster.

[ 2YFAIdz2NF GA2y Aa Slaex FyR GKS GAYS Ay@g2f OSSR A&
hundred nodes or a few thousand nodes, manual installation is tedious and prone to errors.

Windows Compute Cluster Server 200Be predecessor to Windows HPC Server 2008ginally used
Remote Installation Service (RIS) for automatic deployment of compute nodes, and this was a major
improvement over manually adding nodes one at a time. Wighintroduction ofWindows Compute
Cluster Server 2008P1 Windows Deployment Services became available for Windows Compute Cluster
Server 2003. Windows Deployment Services offers many advantages in deploying larger or
heterogeneous clusters. In Windows HB&ver 2008, Microsoft continues to use Windows Deployment
Servicato deploy compute nodes. Deployment is integrated into Adaministration Consoleallowing

the administrator to select nodes for deployment and easily monitor progféagsre3 shows the
deployment architecturen the head nod®f the HPC cluster.

Windows HPC Server 2008 Technical Overview 8



Head Node

Admin Console

Templates

Management Service

Windows 2008 Deployment Technologies

Image Based

Multicast Deployment

System

Definition
Model

Microsoft
Update

Offline Image

WinPE 2.0 .
Servicing

Figure3. Deploymentarchitectureon head node

Windows HPC Server 2008 includes a Node Template Generation Wizard thatthaideministrator
through creating a template for compute node configuration. Where advanced configuration is needed,
a Template Editor provides additional capabilities, including configuring the template for automatic
application deployment. The Window#C Server 2008 Template Generation Wizard includes support
for injecting drivers into images.

Windows Deployment Serviseses WindowsmagingFormat (WIM) files and multicasting to rapidly
deploy nodes in parallel. Administrators, using the Templatee@gion Wizard, create Node Templates
for the types of node they want to deploy. A Note Template includes the base operating system image,
drivers, configuration, and additional software.

Windows Deployment Services running on the head node discovers asdhsy are turned on.
Preinstalled compute nodes can be added to the cluster by importing a node list, or the administrator
can choose to select nodes interactively as the Administration Console displays the discovered nodes.
During either unattended anteractive deployment, the node is imagadd configured, and

applications are deployed according to the node template.

The biggest advantages of Windows HPC Server 2008 integrated deployment using Windows
Deployment Services are:

9 Scalabilitydue to image multicasting

1 Direct integration into the Administration Console
1 Support for Node Templates
1

Driver integration (and updating)

Windows HPC Server 2008 Technical Overview 9



9 Support for noauniform compute node deployment

Windows HPC Server 2008 takes one of the major challenges of building andmgaaragiPC cluster,
deploying and updating nodes, and simplifies it. The ability to have templates for each type of
deployment ensures that you can easily deploy or redeploy large numbers of adesf thedesign
goakfor HPCS was to enable deploymeotsip to 256 nodes in an hour.

Management

Another major challenge that customers face today in adopting HPC solutions involves the management
and routine administration of clusters and nodes. This problem has traditionally been a departmental

or organiationaklevel problem, requiring a dedicated IT professional staff to manage and deploy nodes,
and users to submit batch jobs, all competing for limited resources. Windows HPC Servisr 2008
designed to provide support for ease of deployment and ease ofagement. Microsoft set the

following goals:

9 To give clear, prescriptive guidance for deploying clusters and monitoring their health.

9 To provide authentication and authorization mechanisms.

9 To build scriptable management solutions.

1 To provide simple, butfeective management that allows @glance view of the cluster with the
ability to drill down to node details such as metrics, logs, and configuration status.

New User Interface

Windows HPC Server 2008 builds on a new integrated Administration Consetedrathe System
Center(http://www.microsoft.com/systemcenteyuser interface. Windows HPC Server 2008 leverages
the Windows PowerShell as tinew scripting language and shell for managing HPCS clasigisbs.
Active Directory integration enables easy, rblesed cluster management with Cluster Administrator
and Cluster User roles. The new Administration Console has five major navigation panes:

1 Configuration This navigation pane, which includes theDalist is used to set up the cluster
configuration. It contains a Network Configuration Wizard for easy network configuration, and a
Node Template Generation Wizard to guide the administrator in setting up system templates for
consistent compute node qdoyment, including updating, and application deployment.

1 Node ManagementThis navigation pane is used to initiate any nagecific actions such as
deployment, monitoring ab-glance node status, bringing nodes offline or online, or adding and
removing rodes.

1 Job ManagementThis navigation pane gives you control of job scheduling and status in the cluster.

1 DiagnosticsThis navigation pane allows the administrator to select a node or group of nodes and
run diagnostic tests that validate key cluster ftiaos or settings such as network connectivity, job
execution, configurationsand performance. Administrators can view the progress of tests and view
past test results in support of overall cluster troubleshooting.

1 Charts and ReportsThis navigation pandisplays standard reports on jobs and nodes in the cluster
and allows for both scheduled and-dlemand reporting.

Windows HPC Server 2008 Technical Overview 10
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&% Cluster HPCSDEMOHN - HPC Cluster Manager =10l x|

File \View Options Go Help
OEEd( Forward Actions
Configuration To-do List

- Network

Node Templates
- Images

-.Job Templates

‘;ﬁl ‘Configuration

L_E‘_‘U‘_‘ Node Management

=| Job Management

._. Diagnostics

...i Charts and Reports

“=| To-doList

;ﬁl Configuration (Help)
o Complete these four configuration steps first:
» Configure your network I_Q\
Choose one of five network topologies for your cluster.
# Provide installation credentizls EQ'.

Specify the user name and password to use for system
configuration, when adding compute nodes to the
cluster, and when running certain diagnostic tests

# Configure the naming of new nodes -16'.
Specify the naming convention to use when generating
names automatically for new compute nodes

» Create a node template ._Q.

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 deploying 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 choosing ane of three
supported options.

Manage drivers
Add device drivers to the operating system images.

Join the Customer Experience Improvement Program

i Node Management [Help

=| JobManagement [Help

. Diagnostics [Help|

e Learn more

|»

Change the role of the head node
Assign additional functionality for the head node.

\fiew operations
See a list of current and past node operations.
Open the remote desktop tool
Access your compute nodes from a single terminal window.

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.

alidate your cluster

Run tests to validate cluster functionality or troubleshoct
failures.

Overview of Windows HPC Server

Online Resources for Windows HPC Server

Help Micresoft identify which HPC features to improve.

Data updated: 9/12/2008 2:07:36 PM

Figure4. The Administration Console

The new Administration Console integrates management and deployment opesatitma single
console. Operations that are performed from the graphical console can also be performed from the
command line using Windows PowerShell, the new Windows com#iamdhell and scripting

language.

Windows PowerShell Support

Windows HPC Serv2008 maintains compatibility with existing Windows Compute Cluster Server 2003
commandline scripts, but extends this to add support for Windows PowerShth more than 130

standard commandine tools, a new admifocused scripting language, and colesig syntax and

utilities, Windows PowerShell accelerates automation of system administrationdashkelps to

AYLINR GBS &2dzNJ 2NHI yAT I A 2y Qamahagemnénspioblens gfoutr R RNB & &
environment.Windows PowerShell works wiMicrosdt .NET objects, giving users and administrators

the power of an objecbriented language with the ease of use of an interactive shell.

For those not familiar with Windows PowerShell, a simple example script or two will help to
demonstrate the power and iplicity of the language. In the first script, the administrator wants to
group all nodes that have at least eight processors on the node as a single group of nodes called
FastNodesHe then tests the new grouping by submitting a test job to the grouppdes.

Get- HpoNode | where {$_.NumProcessors ~ Zgt8}|Add -Hpc O1 6P 2&A00. 1 AAOe

NewHpclob 2 AT A 24 A@0rAR=201 OBD 2&A0O0. i-Bgkloe y 3 OAI EO
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This simple script shows the power of the language. The crizdieHpcNodereturns nodes as objects,
which arethen piped towhere(an alias fothe whereobject), which checks the properties of thede
object to see how many processors the node has. The nodes that have eight or more processors are
then piped to theAdd-HpcGroupcmdlet, which creates a new groupmodes called FastNodes. Finally,
a job is created and assigned to the FastNodes group and then submitted usBgttimetHpcJob

cmdlet.

Another example shows how Windows PowerShell can work with Windows Management
Instrumentation (WMI) for more complersks. In this example, the administrator wants to get a list of
all nodeswith more than 1 GB of free disk space.

$nodes=Get- HpcNode

foreach ($item in $nodes) {
$disks=get - wmiobject - computername $item.instancename - class win32_logicaldisk | \ where
{$_.freespace/$gb - gt 1gb}

if ($disks.count -gt0){
write - host "name:" $item.instancename
}
}

The Windows HPC Server 2008 Ecosystem

As shown in Figurg, Windows HPC Server 2008 takes advantdgleeooverall Microsoft ecosystem to
improve the functionality, usability, and manageability of the cluster.

Development Tools Clients/Job Submission Administration
Visual Studio: C#, Trace Analysis | Batch Applications Windows® HPC Server 2008
C++, WCF, P, - ¢ : Administration Console:
MPI, MPL.LNET Job Templates Service _ System, Scheduling, Networking,
4 Applications b Imaging, Diagnostics
Numerical Libraries MPI Debugging Wlng::r:d\la\‘t?‘;l:‘ﬂow
( - Windows Powershell
Job Console System Center
Windows® HPC Server 2008 Operations Manager
Scripts

System Center

B O Data Protection Manager

Infrastructure Windows® HPC Server 2008

System Center

Job Scheduler w/ Failover i
Configuration Manager

HPC
Profile
Windows Server
Update Services

&
)
7]
=
E2
S
3 <
(7]
a2
[}
o

Software Protection Services
3rd Party Systems
Update Services

s|dV uonensiuwpy

UNIX/Linux
System

WCF Broker

Business Intelligence

Key fi ¢ r
U@ | Ry ;8

Microsoft
Parallel/Clustered SQL Structured Windows Storage Integration Analysis/

HPC Pack Storage Storage Server with DFS Services Reporting

SQL Server SQL Server

Figure5. The HP@cosystem
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Windows HPC Server 2008 uS£3L Server (or SQL Exprémsthe Job Scheduler, greatly imgving the
scalability and redundancy of the scheduler. Windows HPC Server 2008 also supports integration with
the System Center solutions for enterprise management and configuration management, including
System Center Operations Manager. Windows HPC 1S200& will include a custom System Center
Operations Manager Pack to allow for advanced management and alerting through System Center
Operations Manager 2007.

To improve reporting on jobs and the overall health of the cluster, Windows HPC Server 2088uses
Server Reporting Services to provide standard reports. These reports can be customized, or completely
new reports can be created, to meet the specific needs of your environment.

The new Heat Map view, shown in Figéres part of the Cluster Manageme@bnsoleand provides an
instant overview of the health of the cluster.

Figure6. The Heat Map view gives instant feedback on the health of the cluster
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