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High Performance Computing on the Desktop

PC graphics boards featuring GPUs:
* M\idia FX, ATl Radeon

* available at every computer store for less
S500

* et up your PC in less than an howr and play

the lotest board:
kvidia GeForce 61X 280

Entertainment Graphics:
Virtual Realism for the Masses

Computer games need to have:

* realistic appearance of characters and objecis

* bebevable and creative shading, textures, surfzce detsils
* reslistic physics and knematics

* gffects need to be customizable and interaciive

“Iust” Computing

Compute-only (no graphics): NVIDIA Tesla 1060
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Eurdle up to 4 cards: 880 processors, 16 GE memory




Incredible Growth Hizstory: Accelerated Graphics

* 13 TFLOPS 1990=: n=e (and fall) of Silicon Graphics (SGl)
Lo * in 1881 pionesers the first graphics accelerator
(GTX 480 * developed OpenGL
e ety - 500% * evolving 20 to 3D graphics capabiities through mid-80s
. "" —— * deskiop to high-end performance workstations (02, Octane, Omyx)
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Performance gap GPU / CPL is growing
= currently 1-2 orders of magnitude is achievable
{given appropriate programming and problem decompaosition)

The Graphics Pipeline Hiztory: Cheap Consumer Graphics

Late 1990s: rize of consumer graphics chips

Oid-style, non-programmakble: * 1904: Voodoo graphics chip (and kater the popular Voodoo 2)
i * chips still separate from memory
o % %% ramebvutir) shveam of * gther chips soon emerge: ATl Rapge, NWVIDLA Riva
LYZw) T Datetpaiin  (RLGBA) End 1%90s: consumer graphics boards with high-end graphics
© Pyl T ¢ sy * transform, lighting. setup, and rendesing all on a single GPU
g gl T i * the world's first GPU: NVIDIA GeForce 256 (N 10)
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Hiztory: Programmability, GPGPU

The Graphics Pipeline

2000=: emergence of programmable consumer graphics

hardware Modem, programmable:

* programmable veriex and fragment shaders B

* graphics cards: MVIDIA GeForee 3, ATI Radson 8700 : _ straarn of - &‘ frameballer)  giracm of
* gyolving capabilities for flosting point, loops, ifs =3 OLY ZW) T - =t (FLG.B.A)
* ensbled GPGRU #VIDl& | e Pl T p— eeocooo A

* HVW programming languages: GG, GLEL. HLEL w LRy . plel BE3 3

limwcpis TEE
) aEn

* SW graphics APl Open(lL, DirectX
* = #1: insxpensive
* = #2: prograrnmable
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History: Focus Parallel Computing Hardware Architecture

2006; parallel computing languages appear

* sddress the need to pmur_glla:é%dﬁataj SO and AP for parsli=! high GPU
performance comguting | & Cin -
* CLUDA (Compute Unified Device Architacture) T
- developed by NVIDLA - * Highly data parallel
* DpenCL (Open Computing Language) .:"“_ o * Onigmnal SIMD
- initially dewsloped by Apple e’ .
- now with the Khronos Compute Working Group Frogramming language
* cpecific GPGPU boards: NWVIDIA Tesla, AMD FreStream * Expose the parallel capabilities of GPLUs.
* pther parallel-computing chips: Intel Larabee, IBM Cell BE — :' :
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