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TOP 10 Sites for November 2010

Site

Mational Supercemputing Center in Tianjin
China

DOE/SCIOak Ridge National Laboratory
United States

Mational Supercemputing Centre in Shenzhen
(MSCS)

China

GSIC Center, Tokyo Institute of Technology
Japan

DOE/SC/LBNLMERSC
United States

Commiz=sariat a lEnergie Atomigue (CEA)
France

20104 19 wHARH
http://www.top500.0ra/system/10587

SUPERCOMPUTER SITES

For more information about the sites and systems in the list, click on the links or view the complete list.

Computer

Tianhe-14A - NUDT TH MPP, X5570 2.93Ghz §C, NVIDIA GPU, FT-1004
il
HUDT

Jaguar - Cray XT5-HE Opteron §-core 2.6 GHz
Cray Inc.

Mebulae - Dawning TC2600 Blade, Intel X5550, Nvidia Tesla C2050
GPU
Dawning

TSUBAKE 2.0 - HP ProLiant SL380s GT Xeon 6C X5670, Mvidia GPLU,
LinuxMAVindows
MECHP

Hopper - Cray XES 12-core 2.1 GHz
Cray Inc.

Tera-100 - Bull bulk: 2uper-node S501 058030
Bull 5.4



http://www.top500.org/system/10587

S E NN NN NSNS NN NN NSNS NN NS N ES NSNS NN NSNS EENENEEEEEEEEEEEEEEEEEN,
.

.

e T2 MM
CUDA Z2MA 0]
224 S=(MHz)
Z24M 23(MHz)

Hl22] 23(MHz)
HE H2e2| 24
oj22f QIEHO]A

Z|oh OX|E Y=
Z|0H VGA Sl =
E|ZLIE

HDCP

727,000

GeForce GTX580
512

19/MHz

1594

4050MHz

1536MB DDR5

384-bit

2560 x 1600
2048 x 1536
X
X

X|ZA GTX580 SuperClocked D5, 512 cores,

ANVIDIA

.
.
-

N

nVIDIA

INVIDIA. T
3D VISION -

Phys

oy NVIDIA

EMTEKINC.COM

enssssssssnssnssensmennmmnnns®

2 T2 MM

CUDA Z2M|IA 304

224 SH(MH2)

D244 22(MHz)

ti22| 2(MHz)
HE 022] 24
0|22 AEHo]A

20 CIXIS SHALE
2|TH VGA SHALE
HE|DLIE]
HDCP

GeForce GTX 460
336

6/5MHz
1350MHz

3600MHz
1024MB DDR5
256—bit

2560 x 1600
2048 x 1536
X
PNEL!

M NVIDIA

==

<A

nvIDIA

INVIDIA. T

3DVISION o

Ph

VS

5v NVIDIA
GDIOLUTE

X|ZEA GTX460 GIADA D5 1GB, 336 cores,

212,000

s N AN NN NN EEEEEEEEEEEEE NSNS EEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEE®



S &= E[UIZ g] i EFE ME
. http://www.nscc-tj.gov.cn/en/ Tianhe-1A

Details Performance/Linpack Data Ranking History

System Mame
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o] M= 12,288717HEBA+ (TA| HIEIYA  Srenomy
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Interconnect

Details Performance/Linpack Data Ranking History Processor

Cores Rmax(GFlops) Rpeak|(GFlops)

186368 2566000 4701000
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Tianhe-1A

Mational Supercomputing Center in Tianjin

NUDT MPP
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MUDT TH MPP, X56670 2.93Ghz 6C, NVIDIA GPU, FT-1000 &C
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229376 GB
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* Open Source Video Processing ( http://videomanlib.sourceforge.net )




TURBULENCE DEMO (Nvidia)
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* GPU Computing (Vol. 96, No. 5, May 2008 | Proceedings of the IEEE)
By John D. Owens, Mike Houston, David Luebke, Simon Green, John E. Stone, and James C. Phillips
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< Multi-Processing >

OpenMP(Open Multi-Processing),  |:4::]::
MPI(Message Passing Interface) "I“' "]'“ "f'

**

Execute parallel
in each core

Parallel Task | Parallel Task Il Parallel Task Il

e

Master Thread
Parallel Task | Parallel Task Il Parallel Task Ill
Master Thread - - .
P\ /S A ; /- | o) TESLA C2070°
e el e Processing flow 448 CUDA cores :
- - CUDA @ 1,150MHz
- : on 1.03 Tflops

J|E2| Al (OpenMP) 2 Il JIoH HAL(+ GPGPU***)

B T I 4 : : =+ http://www.nvidia.com
° * Widipedia : http://ko.wikipedia.org/wiki/OpenMP «xx GPGPU : General Purpose computing on GPU
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Ofthe AU DDA compiler. Sechion b gives an
experimental evaluation of hiCUDA based on our prototype
compiler. Section 7 reviews related work. Finally, Section 8
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presents concluding remarks and directions for future work

2 CUDA PROGRAMMING

The Compute Unified Device Architecture provides a
programming model that is ANSI C, extended with several

10455219/11528.00
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T INTRODUCTION
HAN AND ABDELRAHMAN: HICUDA: HIGH-LEVEL GPGPU PROG

[ recent seas. diffrent bigh performance image
ies have been researched intensively.
The techniques explored in accelerating CT reconstructions
include cell processors [1, 2], FPGA [2], GPU [3, 4, 5. and
Larrabee [6]. Among them, GPU has been developing fast into
one of the most important plaiforms for highefficiency
reconstruction because of the fast development of hardware
and software development environments. In September 2006,
NVIDIA Corp released a new GPGPU platform — CUD.
enables users to employing the powerful paral
ity of GPU with minimum knowledge of graphics AP
7], and Bi (8] implemenicd
their reconstruction algorithms on CUDA and gained fairly
good speedup. AMD, being another important graphics card
vendor alsa released its computing platform for GPGPU ~ AT
Stream that includes a high-level Brook+ coding environment

s

Siream kernels. These siream cores can execule non-graphics
functions using a virtualized SIMD programming model
operating on strcams of data. In this programming model,
amays of input data stored in memory are mapped onio a
number of SIMD engines. SIMD engines execute kemels to
generate one or more oufpuis that are oufpul o memory. A
specified rectangular region of the output buffer to which
threads are mapped is known as the domain of execution
Stream processors are comprised of groups of SIMD
engines. Numerous thread processors in cach SIMD engine are

ible for cxecuting multiple kernels, including vertex,

geometry, and compute [10]. An Radeon HD 4870

) card contains 10 SIMD engines, and each engine has

16 thread processors.

sing{[ELIPerallelzing Motion JPEG 2000 with CUDA - Adobe Read

codelZHe® 3@ =W

The TossIess
process was not needd 31 B0\ | 7RI 2 2] 27| from
seratch in matlab 5000
specification. The output data steeam of our program exactly
maiched the oulput from an existing implementation of &
JPEG 2000 encoder. Afler that, we investigated which pars
of the program were taking most of the exceution fime fo
determine which paris of the program to optimize for speed.
We have used a tool called GPUma to port  part of our
malab code on to GPU. The single threaded profiling
results are shown.in section IIL

D, Inroduction to GPUmat

GPUmat is a software tool which allows matlab eode o
be run on GPU. The functions of GPUmat are grouped into
high level nd low Level functions. High level functions can
be used in a similar way as existing matlab fanctions. Low
level functions can directly manage GPU memory, which is
automatically handled on high level functions, Low level
functions can also directly sccess CUDA librasics such as
CUBLAS and CUFFT. To use memory efficiently and to

Figure 1. CUDA Hardware model

et optimized results we have used GPUmat low level
functions throughout our program.

et tanom

St

Figuse 3. Profle of IPEG 2000 sncoding logic

it modsing, rthmetic coding After the above performance analysis, we have decided
10 port the following top three high-load processes on o the
GPU and parallelize them.

« Bitmodeling in EBCOT
mrene s s Arithwetic codino i FRCOT aad

Taatree buiding

IPEG 2000

[ ——

1. Simplificd block diagram of thread progesser 2],

fhread processor in the RV770 architecture follows
pical 4D+1D design. One big processor (T-stream
shown in Fig. 1) responsible for transcendental
s (e.g. sin, cos, log, exp and so on). The rest four
rocessors (cores) can collshorate in four processors or
ssors way. Branch Unit is responsible for stream
fnd condition operation.

0id BP_Brook(float P[].out float R<>,int row,int col, int
n, int nCols) |

float ij,td_sin,d_cosfloat temp=0.f;

floar? index=indexofR).AY:
iindex xj<index.y,
0=0.0% <P Num;
siti=sin(n2. FPVAPNui);
cos=cos(n*2. f*Pl/nPrjNum);

nCols*0.5F + (j40.5Fcol0.50° 4 cos(i+0.51-
0° d_sing
(00f8&r<nCols)

n
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05418955-Preliminary Implementation of V Q Image Ceding using GPGPU. pdf

05422997-Frame-based parallelization of MPEG-4 on compute unified device architecture (CUDA) pdf
05429599-Fhysically-based interactive schlieren flow visualization.pdf

05433179-A Performance Prediction Model for the CUDA GPGPU Platform.pdf

05437852-A GPGPU-based Collision Detection Algorithm.pdf

05438976-Synthetic Aperture Radar Processing with GPGPU.pdf

05445082-hiCUDA High-Level GPGPU Programming.pdf

05452029-Visualizing complex dynamics in many-core accelerator architectures pdf

05452412-A Light-weight API for Portable Multicore Programming. pdf

05452452-Performance and Scalability of GPU-Based Convelutional Meural Metworks pdf

05455096-High Performance Computing via a GPU.pdf

05455434-Formal Description and Optimization Based High - Performance Cemputing on CUDA pdf
05457293-0penCL-- A Parall el Programming Standard for Heterogeneous Computing Systemns.pdf
05457606-Parallel implementation of pedestrian tracking using multiple cues on GPGPU pdf
05463150-Fast Implementation of Wyner-Ziv Video Codec using GPGPU.pdf

05466370-GPU detectors for interference cancellation in chaos-based COMA communications.pdf
05470378-Parallel Computing with CUDA-- IPDPS 2010 Symposium Tutorial pdf

05470423-0Optimal Leop Unrelling For GPGPU Programs.pdf

05470427-Speculative Execution on Multi-GPU Systems.pdf

0547047 2-0bject-Oriented Stream Programming using Aspects.pdf

05470473A high-performance fault-tolerant software framework for memory on commedity GPUs-.pdf
0547047 7-Inter-block GPU communication via fast barrier synchronization.pdf

05470481-Improving numerical reproducibility and stability in large-scale numerical simulations on GPUs.pdf
05470817-A fast GPU algorithm for graph connectivity. pdf

05470823-0penCL — An effective programming model for data parallel computations at the Cell Broadband Engine pdf
05470830-Parallel Discrete Wavelet Transferm using the Gpen Computing Language-- a performance and pertability study.pdf
05470831-An efficient GPU implementation of the revised simplex method.pdf

05470803-A tile-based parallel Viterbi algorithm for biclegical sequence alignment on GPU with CUDA pdf
05476110-Accelerated Cone Beam CT Reconstruction Based on OpenCL.pdf

05476624A CUDA-Based Implementation of Stable Fluids in 3D with Internal and Moving Boundaries pdf
05476625-The AES implantation based on OpenCL for multi--many core architecture pdf
05477417-Design and Performance Evaluation of Image Processing Algorithms on GPUs pdf
05479099-GpuWars-- Design and Implementation of 3 GPGPU Game.pdf

05479102-A Neighborhood Grid Data Structure for Massive 30 Crowd Simulation on GPU.pdf
05479104-GPU Accelerated Path-Flanning for Multi-agents in Virtual Envirenments.pdf

05493388-Solving k-Mearest Neighbor Problem on Multiple Graphics Processors.pdf

05493404-Hard Data on Soft Errors-- A Large-Scale Assessment of Real-World Error Rates in GPGPU pdf
05501192-Automated development of applications for graphical processing units using rewriting rules.pdf
05501641-Record Setting Software Implementation of DES Using CUDA pdf
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