
Supercomputing at 1/10 th the Cost

http://www.nvidia.com/tesla

http://www.nvidia.com/tesla
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GPU Computing*

CPU + GPU Co-Processing

4 cores

CPU
48 GigaFlops(DP)

GPU
515 GigaFlops(DP)

*aka GPGPU
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146X

Medical Imaging 

U of Utah

36X

Molecular Dynamics

U of Illinois, Urbana

18X

Video Transcoding

Elemental Tech

50X

Matlab Computing

AccelerEyes

100X

Astrophysics

RIKEN

149X

Financial simulation

Oxford

47X

Linear Algebra

Universidad Jaime

20X

3D Ultrasound

Techniscan

130X

Quantum Chemistry

U of Illinois, Urbana

30X

Gene Sequencing

U of Maryland

15x ï150x



4

Workstations

2 to 4 Tesla GPUs
Integrated CPU-GPU 

Servers & Blades

OEM CPU Server +

Tesla S-series 1U

Tesla Data Center & Workstation GPU Solutions

S-series 1U System

M-series M-series

Tesla S-series 1U Systems
S2050 | S1070

Tesla M-series GPUs
M2070 | M2050 | M1060

Tesla C-series GPUs
C2070 | C2050 | C1060

Example:

ñNitro G5 1Uò
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Fermi: The Computational GPU

Performance
Å7x Double Precision of CPUs
ÅIEEE 754-2008 SP & DP Floating Point

Flexibility

ÅIncreased Shared Memory from 16 KB to 48 KB
ÅAdded L1 and L2 Caches
ÅECC on all Internal and External Memories
ÅEnable up to 1 TeraByteof GPU Memories
ÅHigh Speed GDDR5 Memory Interface
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Usability

ÅMultiple Simultaneous Tasks on GPU
Å10x Faster Atomic Operations
ÅC++ Support
ÅSystem Calls, printf support
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NVIDIA Tesla GPU Computing Products

1U Systems Workstation Boards

Data Center Products Workstation
Server Module

Tesla M2070 / 

Tesla M2050
Tesla M1060 Tesla S2050 Tesla S1070

Tesla C2070 / 

Tesla C2050
Tesla C1060

GPUs 1 T20  GPU 1 T10  GPU 4 T20 GPUs 4 T10 GPUs 1 T20 GPU 1 T10 GPU

Single 

Precision
1030 GFlops 933 GFlops 4120 GFlops 4140 GFlops 1030 Gflops 933 GFlops

Double 

Precision
515 Gflops 78 GFlops 2060 GFlops 346 GFlops 515 Gflops 78 GFlops

Memory 6 GB / 3 GB 4 GB 12 GB (S2050)
16 GB

4 GB / GPU
6 GB / 3 GB 4 GB

Mem BW 148.4 GB/s 102 GB/s 148.4 GB/s 102 GB/s 144 GB/s 102 GB/s
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NVIDIA GPGPU Developer Eco-System

Debuggers
& Profilers

cuda-gdb
NV Visual Profiler 

Parallel Nsight
Visual Studio

Allinea
TotalView

MATLAB
Mathematica
NI LabView

pyCUDA

Numerical 
Packages

C
C++

Fortran
OpenCL

DirectCompute
Java

Python

GPU Compilers

PGI Accelerator
CAPS HMPP

mCUDA
OpenMP

Parallelizing
Compilers

BLAS
FFT

LAPACK
NPP

Video
Imaging
GPULib

Libraries

OEM Solution ProvidersGPGPU Consultants & Training

ANEO GPU Tech

http://www.supermicro.com/
http://en.wikipedia.org/wiki/File:Logo_groupe_bull.jpg
http://images.google.com/imgres?imgurl=http://fishtrain.com/wp-content/uploads/2007/09/cray_logo.gif&imgrefurl=http://fishtrain.com/2007/09/03/nvidias-playbook/&usg=__mBEPjqB6tUo0mps50ld866NdmmI=&h=70&w=160&sz=3&hl=en&start=8&sig2=erIWlru80_C67bxBapde6g&tbnid=ooG9_suq3ywK-M:&tbnh=43&tbnw=98&prev=/images?q=cray+logo&gbv=2&hl=en&ei=aHYpSvyWEo-ctgPd-dXxCg
http://www.google.com/imgres?imgurl=http://blog.taragana.com/wp-content/uploads/2009/05/nec-logo.jpg&imgrefurl=http://blog.taragana.com/index.php/t/east-asia/&h=354&w=354&sz=8&tbnid=YJa5kHMJJ5aMmM:&tbnh=121&tbnw=121&prev=/images?q=NEC+logo&hl=en&usg=__vqs8CIGTn2HFsKXlXcsnKjhGaww=&ei=Q98zSsTUG4vWsgPysrDODg&sa=X&oi=image_result&resnum=2&ct=image
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1.271 Petaflops

Top500: #1 in Asia, #2 in the World
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#2: Dawning Nebulae

1.27 Petaflop

4640 GPUs

2.55 MWatts
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2x Performance / Watt
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Power 
MegaWatts

Linpack Performance (Teraflops)

Jaguar

x86 CPU

Roadrunner

Cell
JUGENE

BlueGene

Nebulae

Tesla GPU

IPE, CAS

Tesla GPU
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8x Higher Linpack

80.1

656.1
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146
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Server

Performance / watt
Gflops / kwatt

CPU 1U Server: 2x Intel Xeon X5550 (Nehalem) 2.66 GHz, 48 GB memory, $7K, 0.55 kw

GPU-CPU 1U Server: 2x Tesla C2050 + 2x Intel Xeon X5550, 48 GB memory, $11K, 1.0 kw
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Successful Customers

GPU vs CPU 

Improvements

Performance / Watt 18x - 27x 12x - 17x

Performance / Space 20x - 31x 15x - 20x

Performance / Cost 15x - 20x 10x - 12x

Oil & Gas ISVs

20+ Oil & Gas Companies Porting to CUDA
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Oil & Gas: Seismic Processing

~$400 K ~$8 M

45 kWatts 1200 kWatts27x Lower Power

20x Lower Cost

Equal Performance1 1

32 Tesla S1070s 2000 CPU Servers31x Less Space
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Successful Customers

Finance ISVs

Finance: 10+ Banks Porting to CUDA

Several unannounced

31.05 secs

0.41 secs

0.25 secs

0 5 10 15 20 25 30 35

Intel Xeon 
(2.6 GHz)

1 Tesla
C1060

2 Tesla
C1060s

Time (secs)

Derivative Pricing using SciFinance
Basket Equity-Linked Structured Note

124x

77x

UnRisk
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Bloomberg: Bond Pricing

$144K $4 Million28x Lower Cost

48 GPUs 2000 CPUs42x Lower Space

$31K / year $1.2 Million / year38x Lower Power Cost
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Tesla Bio WorkBench : Bio-Chemistry & Bio-Informatics

Applications

Community

Platforms

Technical

papers

Discussion

Forums

Benchmarks

& Configurations

Tesla Personal Supercomputer Tesla GPU Clusters

Download,

Documentation

MUMmerGPU

LAMMPS CUDA-BLASTP

TeraChem

CUDA-EC

CUDA-MEME

Hex (Docking)


