
Microsoft Technical Computing
Modeling the world with greater fidelity
Bill Hilf, General Manager
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Industry trends & challenges
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“I've loved the stars too fondly to be fearful of the night.“
- Galileo Galilei            



New Bytes of Information in 2010
Source:  IDC, as reported in The Economist, Feb 25, 2010
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1 exabyte = 1 million terabytes, 
equivalent to 10 billion copies of 
The Economist

Global information and available 
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Source: IDC, as reported in The Economist, Feb 25, 2010 4
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Sources:  The Economist, Feb ‘10; DBMS2; Microsoft Corp 

Cisco predicts that by 2013 annual internet traffic flowing will reach 667 exabytes

The Twitter community generates over 1 terabyte of tweets every day

Microsoft Update and Windows Update push out a petabyte of updates monthly
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Moore’s Law...
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Transistors (in 
thousands)

“The era of single processor systems is over; the multi- and many-core systems world is here. If 
you're not ready for this change, there's an IT train wreck in your future. We're entering a phase 
where taking full advantage of the power of multi-core processors is critical for customers to 
continue to accelerate innovation and to improve their business success.

- HPC Wire

…a hardware issue just became a software problem
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Data
Acquisition

and Modeling

“Our weather model and resulting data 
sets should be accessible to universities and 
other institutions.”

Aerospace Development Manager, 
U.S. Federal Government

“It takes more time to hand a project from 
the seismic guys to me to the engineers in 
production than it does to figure out the oil 
field plays.”

Geologist, 
major oil and gas company

Collaboration
and

Visualization

Dissemination, 
Sharing, 

Preservation

Analysis and 
Data Mining



Black-Scholes 
formula
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Options pricing 
model coded

Options pricing 
simulation

C(S,t) = SN (d  ) – Ke        N(d  )–r(T – t) 
21
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“Our tech guys take a week to rebuild the Excel model in our risk
management software, which imperfectly captures the model.”

- HPC Director, Global Financial Institution
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The time from Math to Model to Results 
often takes too long

Financial Services example

12

6

9 3

4

5
8

7

11

10

1
2

Schrödinger 
equation

Parallelized FLAPW 
(full-potential linearized augmented plane-wave)

Materials Science 
application

Materials Science example
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“I have to wait my turn for Central IT to execute my job.”
- Researcher, Major Technology Firm



Lack of Broad Access

70M

1M

14M

High Performance 
Data-intensive Capacity

80%

20%14M

1M

Scientists & Engineers

55M Little to no access to high 
performance data-intensive
capacity
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Microsoft Technical Computing
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“Our technical computing initiative reflects the best of Microsoft’s heritage.”
-Bob Muglia, President Microsoft Corp.           
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Microsoft Technical Computing Platform

Client Cluster Cloud
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Client



“Combined with Intel Parallel Studio, I think it is 
reasonable to say that Windows has the richest and most 
complete set of tools for multicore programming”.  --
James Reinders, Intel, 12-April-2010
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Parallel Development
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PLINQ
(Parallel Language Integrated Query)

Integrated query language taking advantage 
of multi-core capacity to parallelize data 
partitioning process

var results = from baby in babies
where baby.Name == queryName &&

baby.State == queryState &&
baby.Year >= yearStart &&
baby.Year <= yearEnd

orderby baby.Year ascending
select baby;

.asParallel()

Searching for the name “Stephen” in New 
Hampshire across 3M records using 4 

cores



146X

Medical Imaging Medical Imaging 
U of UtahU of Utah

36X

Molecular DynamicsMolecular Dynamics
U of Illinois, UrbanaU of Illinois, Urbana

18X

Video TranscodingVideo Transcoding
Elemental TechElemental Tech

50X

Matlab ComputingMatlab Computing
AccelerEyesAccelerEyes

100X

AstrophysicsAstrophysics
RIKENRIKEN

149X

Financial simulationFinancial simulation
OxfordOxford

47X

Linear AlgebraLinear Algebra
Universidad JaimeUniversidad Jaime

20X

3D Ultrasound3D Ultrasound
TechniscanTechniscan

130X

Quantum ChemistryQuantum Chemistry
U of Illinois, UrbanaU of Illinois, Urbana

30X

Gene SequencingGene Sequencing
U of MarylandU of Maryland
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50x – 150x

Source: NVIDIA



Windows Development with Parallel Nsight
GPGPU development in Visual Studio

Parallel Nsight enables GPU source debugging and 
performance profiling in Microsoft Visual Studio

www.nvidia.com/nsight
16
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Cluster
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World Class Performance.
Scale to thousands of nodes. 
Easy to use with existing skills. 
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Cluster of Workstations
Expand the capacity of existing HPC clusters.
Utilize desktop cycles as part of your overall HPC infrastructure.



20

HPC Services for Excel 2010: Performance by design
Run more sophisticated models.
Faster response to market trends. 
Reduce time to results. 
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DryadLINQ

var results = from baby in babies
where baby.Name == queryName &&

baby.State == queryState &&
baby.Year >= yearStart &&
baby.Year <= yearEnd

orderby baby.Year ascending
select baby;

PartitionedTable<Baby> babies =  PartitionedTable.Get<Baby>(pathToStore);

DryadLINQ helps distribute computing on large compute 
clusters simple enough for every programmer. 



Cloud
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C
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Time 

On-premise 
resources only:
Paying full-time rate 
for peak utilization

On-premise + cloud 
resources:
Paying for “bursts”
as needed  

Paying full-time rate 
for average 
utilization



Microsoft’s Datacenter Evolution

ContainersContainers

Scalability and   
…Sustainability

Datacenter Co-
Location      

Generation 1

Modular  Datacenter
Generation 4

Server

Capacity

RackRack

Density 
and Deployment

Quincy and San 
Antonio

Generation 2

Chicago and Dublin
Generation 3

Deployment Scale Unit

IT PACIT PAC

Time to Market
Lower TCO

Facility PAC



Generation 2/3 – Data Centers

Each data center is approximately
11.5 times 

the size of a football field



Generation 3 - Chicago Data Center
$500M+ investment

707,000 sq ft

1.5 million person hours-of-labor

3000 construction related jobs

7.5 miles of chilled water piping

3400 tons of steel

2400 tons of copper

26,000 cubic yards of concrete

190 miles of conduit

Each data center is approximately
17 times 

the size of a football field
and uses containers
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Scalable compute and storage
Automated service management
Familiar tools, technologies, languages 

Relational storage for the cloud
Consistent development model
Automated database management

platform
AppFabric

Connect existing apps to the cloud
Access control service
Service bus capability

27

Cloud platform



Dissemination
, Sharing and 
Preservation

Data
Acquisition

and Modeling

Collaboration 
and

Visualization

Simulation and 
Analysis

Dissemination, 
Sharing and 
Preservation
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Data
Acquisition

and Modeling

Collaboration
and

Visualization

Simulation 
and Analysis

“We would like to help scientists compose solutions rather than program solutions…”
- Craig Mundie, Chief Research & Strategy Officer, Microsoft



1M

14M

High Performance 
Data-intensive Capacity

80%

20%14M

1M

Scientists & Engineers

55M Little to no access to high 
performance data-intensive
capacity

High Performance 
Data-intensive Capacity

70M

Lack of Broad AccessWidespread On Demand Access
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Advances in Archaeology: Portus Project

http://www.portusproject.org



Advances in Archaeology...

http://www.portusproject.org



Advances in Archaeology...

http://www.portusproject.org
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Microsoft Technical Computing Platform

Client Cluster Cloud
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