






massively parallel 

Becoming critical part of R&D for businesses 

Traditionally required specialized staffing 

X64 Server 

1991 1998 2008 

$40,000,000 $1,000,000 $1,000 





• Advances in technical computing and research are 
powered by access to computing resources 

Barrier to entry for technical workloads 

How Do we take existing technical workloads onto azure? 



My CRAY CX1 Windows Azure Only 

Initial cost: Planning, Hardware, Space, Power, 

Cooling, $10000s 

Get an account. 

Cost of ownership: Maintenance, Staff, Power,  Backups, 

Internet, Storage, Down time, Disk failures, 

Paying for idle computing! 

Pay as you go, limited only by your 

budget 

Suitable Applications: MPI problems require high speed network. 

HPC Batch Scheduler System 

Applications without much traffic.  

No HPC batch submission engine 

Node interconnects: 20 Gbps Infini-band! 1 Gbps Ethernet 

As an officemate: No! Silent and Invisible 

CPU & Memory Hardware: Dedicated 8 nodes with 8 cores &16gb N+1 nodes 8 cores &16gb 

Access to My data: LAN Connection  Internet Connection first upload 

LAN Connection if already in blob 



On-premise 

Desktop User 

HPC Head Node 

Broker Node(s) 

HPC Cluster 

Desktop Compute Cloud via  
Idle Win 7 Workstation Cores 

Azure Compute Instances 

Azure Compute Proxies 



Transparently 





… 

Fabric 

 Compute Storage 

Application 

Fabric 

A closer look 

VM 

Web Role Worker Role 

Agent Agent 

main() 
{  …  }   

Load 
Balancer 

HTTP 

IIS 

ASP.NET, WCF, 
etc. 



demo

http://b9176e6130eb43e1bd1d0a536059d689.cloudapp.net/
http://b9176e6130eb43e1bd1d0a536059d689.cloudapp.net/




Infiniband running at 20Gbps! 

 







Windows HPC on Azure 
Mixed Mode Deployment On-premise and Azure  

On-premise 

• “Burst” into cloud on-demand while 

keeping control over data and 

corporate policies 

• Pay only for what you use 

• A stepping stone to hybrid and 

public clouds. 

• Dynamically adjust how much runs 

on-premise and in the cloud 

• Azure computer instances include 

both worker role and VM role 

Azure 

Compute Nodes 

Desktops 
HPC Head Node 

Broker Node 

Compute Nodes On-Premise and in Azure Simultaneously 

Azure 

Compute Instances 

Compute Proxies 



Moving files to and from Azure Nodes in a Windows HPC 2008 R2 cluster

Azure Nodes
Windows Azure Storage

3 Copy all packages from storage to 

Azure Nodes and extract files

Windows Azure

On-premises

hpcsync

HPC Head Node
Computer with 

HPC client utilities 

installed

OR

Delete package 

from storage

hpcpack upload

2 Upload package 

to storage

hpcpack 

remove

Delete file from 

Azure Node

hpcfile get

hpcfile put

hpcfile 

del

Application 

files

hpcpack 

create

Zip 

package

Package your application files1

Upload or download a file 

or folder from a specific 

Azure Node (up to 4 GB)



Embarrassingly parallel, no data



Embarrassingly parallel + data 



Shape Optimization with Sculptor 

Cut design times 

Cut design costs 

Provide better products 

Geometric optimization 

New trend in design 

 
 



compute what you can afford 

Latin hyperCube sampling 

A Statistical method 

Know your cost up front 

Know you time to solution 

More design insight 

Best statistical accuracy 



Change shape of intake  

Improve flows 

Better gas mileage 

Better performance 

 



demo

MPI on-premises + data shared in Azure

http://seismic.cloudapp.net/
http://seismic.cloudapp.net/






   

Transparently 
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Compilers: 

• PGI  

• Intel 

• GCC 

Build: 

• CMake 

• Visual Studio 

Unix Env: 

• Cygwin 

• SUA 

• MinGW   
L
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Solvers: 

• PETSc* 

• Trilinos 

• FFTW 

IO: 

• HDF5MPI 

• NetCDF 
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Chemistry 

Bio Science* 

CFD 

Structure 

Climate* 

Physics 

Data Mining 

Computer 
Science 
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Parallel Visualization 

• VisIT* 

• ParaView* 
Python 

• Ipython* 
• NumPY 

• SciPY 

 

 
 



HPC Server 2008 R2 Roadmap 

Microsoft HPC Server 2008 R2 SP1 & 

LINQtoHPC CTP 

 

 

 Integration with Windows Azure: 

 “Burst” SOA and Parametric sweep jobs to 

Azure as worker roles. 

 All compute nodes in Azure with head-node 

only on-premise.  

 User activity scheduling for workstation nodes 

 C# cluster SOA debugger for VS 2010. 

 

Microsoft HPC Server 2008 R2 

 

 

 Excel on HPC clusters 

 Schedule jobs to workstations 

 Business critical SOA 

 Scale to 1000+ nodes out-of-the-box 

 Dual boot clusters 

 Diskless compute nodes 

 Extensible diagnostics and troubleshooting 

framework 

 Flexible, customizable color-coded Heat map 

 

 

 

Microsoft HPC Server 2008 R2 SP2* 

 

 LINQ to HPC for large scale data analytics 

 MPI runtime in Windows Azure 

 Azure VM role 

 New job scheduler policies 

 Lend/Borrow resource pools 

 Over/under subscribe nodes 

 Common data for SOA Apps 

 Multi-domain support for workstation nodes 

 Web Portal for job submission and  job status 

 Smart Card authentication 

July 2010 Dec 2010 June 2011 



try 

http://blogs.msdn.com/hpctrekker

Application Models and Data Considerations

http://connect.microsoft.com

free Trial of Azure for 30 days 

try out the Azure Burst Samples

http://blogs.msdn.com/hpctrekker
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=acde41c6-153a-4181-912e-78024fcc86da
http://connect.microsoft.com/
http://windowsazurepass.com/?campid=9FE3DB53-E4F0-DF11-B2EA-001F29C6FB82
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=acde41c6-153a-4181-912e-78024fcc86da


Required Slide  

 

Track PMs will supply the 

content for this slide, 

which will be inserted 

during the final scrub.  My Blog: http://blogs.msdn.com/hpctrekker 

The Azure Burst Samples and White paper 

Windows HPC ResourceKit 

Windows HPC Server TechCenter 

http://blogs.msdn.com/hpctrekker
http://blogs.msdn.com/hpctrekker
http://blogs.msdn.com/b/hpctrekker/archive/2011/05/06/just-published-five-learning-samples-for-windows-hpc-with-burst-to-windows-azure-covering-parametric-sweep-cluster-soa-and-excel-udf-offloading-programming-models.aspx
http://blogs.msdn.com/b/hpctrekker/archive/2011/05/06/just-published-five-learning-samples-for-windows-hpc-with-burst-to-windows-azure-covering-parametric-sweep-cluster-soa-and-excel-udf-offloading-programming-models.aspx
http://blogs.msdn.com/b/hpctrekker/archive/2011/05/06/just-published-five-learning-samples-for-windows-hpc-with-burst-to-windows-azure-covering-parametric-sweep-cluster-soa-and-excel-udf-offloading-programming-models.aspx
http://resourcekit.windowshpc.net/
http://resourcekit.windowshpc.net/
http://resourcekit.windowshpc.net/
http://technet.microsoft.com/en-us/hpc/cc453771


http://www.microsoft.com/windowsazure/

http://www.microsoft.com/systemcenter/

http://www.microsoft.com/forefront/

http://www.microsoft.com/windowsserver/ 

http://www.microsoft.com/cloud/    

http://www.microsoft.com/privatecloud/ 

http://www.microsoft.com/windowsazure/
http://www.microsoft.com/systemcenter/
http://www.microsoft.com/forefront/
http://www.microsoft.com/windowsserver/
http://www.microsoft.com/cloud/
http://www.microsoft.com/cloud/
http://www.microsoft.com/windowsserver/
http://www.microsoft.com/windowsserver/



