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Wireframe Solid Models Shaded Models RT Shaders
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1990s 2000 2004 2007
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Photo Realistic Modeling




Photo Realistic Modeling CLO <=

CLO virtual fashion online nV|DIA

Shirring

Ironed Line
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But Massive Data... e

_“ » 100Tb Working data set

¢ 18+ Months Production
Schedule

__ * 50 Million CPU core
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Many Core GPU vs Multi Core CPUS| &3t &

Many-Core
Maspar Blue Gene
ILLIAC IV D s, s
Cray-1 Thinking Machines
1960’ High Performance Computing Architectures
‘ I Multi-Core
DEC PDP-1 IBM System 360 [IBM POWER4 x86
Intel 4004 VAX

Database, Operating System Sequential Architectures
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Computing with CPU + GPU
Heterogeneous Computing
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| QuadroPlex #1: Card #1&2 (SLI)
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http://www.barco.com/

MAXIMUS : Design + Simulation () <3
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Design Time = x

+ Application Code
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MAXIMUS :
Workstation Simulation Time = 2 y I

Y

] Rest of Sequential
CPU Code

Only Critical Function

GPU Parallelize using CUDA
Sassssss masmsmmm] Programming Model
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MAXIMUS : Design + Simulation <3
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St 2D to 3D volume reconst

DigiCT on Dual Intel Duo Core 2.3 GHz *
DigiCT v2 *

Embedded sftware

with dedicated FPGA hardware (one board)

Embedded software
with dedicated FPGA hardware {two boards)

SnapCT * with a single board
SnapCT * with a two-board solution

DigiCT on Duzl Intel Duo Core 2.3 GHz *

DigicT v2 * Iaz

Embedded software
with dedicated FPGA hardware (one board)

Embedded software
with dedicated FPGA hardware (two boards)

SnapCT * with a single board
SnapCT * with 2 two-board solution
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I 512° volume reconstruction speed
I 1.7 Projections per second

Faster is better

58

1024* volume reconstruction speed
Projections per second
Faster is befter

1.0
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Computing with CPU + GPU
Heterogeneous Computing

Physx

by NVIDIA
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VMD: Visual EAtS <&t <

NVIDIA

® VMD 1.9.1 with CUDA
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Optilex
Apparel | Fashion | Sewn
2D/3D CAD/CAM Professionals

endered with m ray ®




Performance

Paradigm Shift in IT systems . ,f,%,\

24 x S2050
24T Flops

2.7PHops

4 x C2070

1792 GPU cores
4T Flops Quadro 5000M

384 GPU core
\
i
HM

ATFlo@s

1T flops

1TFI

$1M - $10M $100K - $1M $25,000~$50,000 $5,000
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Beyond Graphics
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3-Scape™ real-time 3D Imaging

3D AHdL

@
NVIDIA.

QuADRO

Computing with CPU + GPU
Heterogeneous Computing

GPU Server

Atmospheric
All 15)3201&1‘ Sciences
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Om |z YA =
1995 - NV1 2012 - GK104
1,536 core
S0MHz 1,006Mhz
1M Bytes 6G Bytes
0 GFLOPS 1.536 TFLOPS

Another 1000x in 15 years?
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