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NEWS

MathWorks npeaocTtaBnsieT noaaepxky
GPU B MATLAB

= [lopTupoBaHme anropnTtMoB Ha rpadnyecKkmnm
npoueccop NVIDIA

= YckopeHue BblumcneHnm Ha GPU knacTtepax
(noKarnbHbIX N pacnpeneneHHbiX) C MOMOLLbIO
cneunanbHbIX MHCTPYMEHTOB A1
pacnapannenmaaHus.
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CnekTtporpamma nokasbiBaeT 50Tu KpaTHOe
yBerin4yeHue CKopocTu BbluucrneHun Ha GPU
KnacTtepe

Benchmark performance of spectrogram (CPU/GPU ratio 1)
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[MapannenbHble BblyucneHnsa B MATLAB
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MATLAB: JononHuTenbHble pabOTHUKN
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Parallel Computing no3Bonser
NHXeHepam ...

Larger Compute Pool Larger Memory Pool
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BO3MOXHOCTHU

BcTpoeHHasa nogaoepkka ans
pacwmpennn MATLAB

[Mooaepkka BbICOKOYPOBHEBbIX
NpOrpamMMHbIX KOHCTPYKLNNA:
parfor, distributed arrays, batch

Wodso3anodu
TeH auodiHOY

"N
§
C m
o A
= O
O M
o 4
285
=:
(S
=

Hun3koypOBHEBBIN KOHTPOSIb
BbIYUCITEHUN;
Jobs/Tasks, spmd, MPI-interface
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JBONIOLUUA BbIMNCNUTESIbHBLIX
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Pa3BuTtue napannenbHbIX BbIYUCIIEHUN B
MATLAB

2005 2006 2007 2008 2009 2010
| | | | | |

v1.0

Distributed jobs
Dynamic licensing
Ha ypoeHe 3aday

v2.0 R2010b
MPI functions GPU arrays
3rd party schedulers GPU math
Ha ypoene daHHbIX Uchonb3ogaHue
v3.0 GPU

Distributed arrays GPU Beta

Parallel math
YnpouweHue anzopummoes

R2007a R2009b
Local Workers Distributed arrays
YnpouweHue Hacmpouku Parallelism in toolboxes
obopydoeaHus R2008b MuHumanbHbIe ycunusi no

R2008a Compilation ~ Pacnapannenueaxuto
Parallel for-loop spmd support

Optimization Toolbox  go3yoxHocme cosdanus mpunoxeHuil
NapannencHbie ebivucnenus onss BCEX  pacnapannenueanuem 10
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Y10 Takoe GPU ?

= MaccuB BbluUCIUTENEN

— COTHM siaep Ha OAHOM rpaddn4ecKkom

npoweccope .
— HAppa GPU gononHatoT agpa CPU nVIDIA

= BbloeneHHas BbICOKOCKOPOCTHas
namMaATb

* Parallel Computing Toolbox TpebyeTt NVIDIA GPU ¢ BblMMCAINTENBHOM CNOCOBHOCTLIO 1.3 MBbILLE,
Bkrtovasa NVIDIA Tesla 10-cepuin n 20-cepun.
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UcTtopua passutua GPU

3D Gaming & CAD » Scientific Computing
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Ob6bnactu npumeHenuna GPU

Cnmncok 3agad n3a CUDA Community Showcase:

oo tc—eEkLEIUM _TO

[nHamuka ALLEANZA | BbluncnurenbHble
o (INDU +10.99 |
XNOKOCTEWN IHDOP 7411231 donHaHChbI
MopgennpoBaHue
PeweHune 3agaun
NOrogHbIX
y N Ten
ycnosum
npposas
MonekynsapHoe Lnop
obpaboTtka
MoOenMpoBaHue
CUrHanosB

http://www.nvidia.com/object/cuda_showcase_html.html
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lMouyemy GPU n noyemy cenyac?

« BbluncneHusa
— C OBoMHOM M oguHapHOU TOYHOCTLIO (single/double)

« Onepaunmn cooTBeTCTBYIOT cTaHaapTtam |IEEE

« KpoccnnatdopMeHHOCTb
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Pacuyetbl Ha GPU ¢ nomowbio MATLAB

Ha ogHoOM nnu Heckonbkux GPU:

9

1) Ucnonb3oBaHne GPU maccuBoB
N BCTPOEHHbIX (PYHKL MU
MATLAB
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2) Pa3paboTka cobCTBEHHbIX
anroputmoB Ha GPU
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3) CospgaHne CUDA sinep Ha base
HanncaHHoro C koga
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GPU maccuB:

>> A = someArray (1000, 1000);
>> G = gpulArray (A); S Push to GPU memory

>> F = fft (G);
>> x = G\b;

>> 7z = gather (x); % Bring back into MATLAB
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+100 doyHKUMK, nopgaepxmparowmux GPU
MacCUBbI

- £fft, f£ft2, 1fft, 1fft2
YMHOXeHne matpul (A*B)
IleBoe geneHune matpuu (A\b)
LU pasnoxeHue

\ 4

abs, acos, .., minus, .., plus, ..,
sin,
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JemMoHcTpauus
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Mpumep:

CPU:

D = data;
iterations = 2000; % # of parallel iterations

stride = iterations*step; %stride of outer loop

M = ceil ((numel (x)-W)/stride);%iterations needed

[

o= cell(M, 1); % preallocate output
for i = 1:M
% What are the start points

thisSP = (i-1) *stride:step:

(min (numel (x)-W, i*stride)-1);

o

Move the data efficiently into a matrix

X = copyAndWindowInput (D, window, thisSP);

o

Take lots of fft's down the colmuns
= abs (fft (X))

>

o

Return only the first part to MATLAB
o{i} = X(1:E, l:ratio:end);

end
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Mpumep:

CPU = GPU

MATLAB&SIMULINK

D = data;
iterations = 2000; % # of parallel iterations
stride = iterations*step; %stride of outer loop

M = ceil ((numel (x)-W)/stride);%iterations needed

[

o= cell(M, 1); % preallocate output

for i = 1:M
% What are the start points

th

o

o

o

of

end

isSP =

(min (numel (x) -W,

(i-1) *stride:step:

i*stride)-1);

Move the data efficiently into a matrix
= copyAndWindowInput (D, window, thisSP);
Take lots of fft's down the colmuns

= abs(fft(X)):;

Return only the first part to MATLAB

i} = X(1:E, l:ratio:end);

D =

end

iterations = 2000; % # of parallel iterations

stride = iterations*step;

%$stride of outer loop

ceil ((numel (x)-W) /stride);%iterations needed
cell(M, 1); % preallocate output
i =1:M

o

s What are the start points

thisSP =

oe

(i-1) *stride:step:

(min (numel (D) -W, i*stride)-1);

Move the data efficiently into a matrix

X = copyAndWindowInput (D, window, thisSP);
% Take lots of fft's down the colmuns
X =|gatherfabs (fft(X))):;

o°

o{i} = X(1:E,

Return only the first part to MATLAB

l:ratio:end);
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MATLAB: JononHuTenbHble pabOTHUKN
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Mpumep:

CPU = GPU = Heckonbko GPU

D =
ite

end

MATLAB&SIMULINK

rations = 2000; % # of parallel iterations

stride = iterations*step;

$stride of outer loop

ceil ((numel (x)-W) /stride);%iterations needed

cell (M, 1); % preallocate output

i=1:M
% What are the start points
thisSP = (i-1) *stride:step:

(min (numel (D) -W, i*stride)-1);

o

Move the data efficiently into a matrix

X = copyAndWindowInput (D, window, thisSP);

o

Take lots of fft's down the colmuns
X =|lgatherfabs (fft (X)));

o

Return only the first part to MATLAB

o{i} = X(1:E, l:ratio:end);

D =

M =

o =

iterations = 2000; % # of parallel iterations

stride = iterations*step;

%$stride of outer loop

cell ( (numel (x)-W) /stride) ;%iterations needed

cell (M, 1); % preallocate output

end

% What are the start points
thisSp =

(min (numel (D) -W,

(i-1) *stride:step:

i*stride)-1);

oe

Move the data efficiently into a matrix

X = copyAndWindowInput (D, window, thisSP);

oe

Take lots of fft's down the colmuns
X =|gatherfabs (fft(X))):;

o°

Return only the first part to MATLAB

o{i} = X(1:E, l:ratio:end);
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TecT-[OpauB
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CnekTporpamma nokasbiBaeT 50u KpaTHOe
yBerin4yeHue CKopocTu BbluucrneHun Ha GPU
KnacTtepe

Benchmark performance of spectrogram (CPU/GPU ratio 1)
T T T

60

50 -

40
= CcPU
© 30 parfor+GPU H 50)(
09)' parfor+GPU (no transfer)

20+

10+

| | |
0 0.5 1 15 2 2.5
Total number of FFTs x10°




) MathWorks MATLAB&SIMULINK

Kakoe obopynoBaHue nogaoepxuBaeTca?

= GPU NVIDIA cooTBeTcTBYIOLLNE
cneundoukaumm CUDA 1.3

« Cnncok obopyanoBaHus:
http://www.nvidia.com/object/cuda gpus.html
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