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— parfor: LAY 7 M 51 4L

mex -setup C...
%-- 18/06/04 ...

labindex
pwd
labindex
parfor ii=1:6

if labindex==ii

displ(ii)
end
A = ones(5,5);

D = zeros(1,10...

pwd

D = zeros(1,10...

clear
cle

~'@

5K1-

D = zeros(1,36...

D = zeros(1,36...

for ii = drange...
o end

for ii = drange...

D(ii) = sin(ii*2*...

end;

P = gather(D, ...

pmode lab2cli...

cle

D = zeros(1,36... .

pmode (2 & % X FEHY AR LS

WED SO

This worker stores D(:,1:6).

LocalPart: (00000 0]
Codistributor: [1x1 codistributorid]

This worker stores D(:,13:18).

LocalPart: [0 0000 0]
Codistributor: [1x1 codistributorid]

This worker stores D(:,25:30).

LocalPart: [00000 0]
Codistributor: [1x1 codistributorid]

parfor D

n =200;
A =500;
a = zeros(n);
parfori=1:n

a(i) = max(abs(eig(rand(A))));

~ spmd: T— 2% HE L CRLMEEET
(single process multiple data)

— pmode: XIFEERIGUI % - 7= A 51 4L

— parsim: I5> T 2 L —3 3 V(R2017aL4F%)

HGO

This worker stores D(;, 7:12).

LocalPart: [000000]
Codistributor: [1x1 codistributorid]

This worker stores D(:,19:24).

LocalPart: [000000]
Codistributor: [1x1 codistributorid]

This worker stores D(:,31:36).

LocalPart: [000000]
Codistributor: [1x1 codistributorid]

spmd DOF (ARAXRDEH)

spmd
a = (labindex - 1)/numlabs;
b = labindex/numlabs;
fprintf('Subinterval: [%-4g, %-4g]¥n', a, b);
end

spmd
mylntegral = integral(@pctdemo_aux_quadpi, a, b);

fprintf('Subinterval: [%-4g, %-4g] Integral: %4g¥n’, ...

a, b, myIntegral);
end

% fERDEFT

spmd

piApprox = gplus(mylntegral);
end
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% U 7 AR —DIERK

¢ = parcluster();

% /Ny FUIBDELT

j = batch(c,@rand,1,{10,10}, 'CaptureDiary’, ...

true, 'CurrentFolder’, '.");
%> a7 DRTHEDL
wait(j)
% ¥ 3 7 HERDEUX
out = fetchOutputs(j);
%> a7 DHEE
delete(i)

% U 7 AR —DIERK

¢ = parcluster;

% ¥ 3 7 DYERK

j = createCommunicatinglob(c, Type', 'pool’);

% X XY DIERR

createTask(j, @myFunction, 1, {100});

%37 DA

submit(j);

%> a7DRTHED

wait(j)

% ¥ 3 7 FERDEUX

out = fetchOutputs(j)

%Y a7 DHEE

delete(j)

/Ny F D)

%% H1 R R LEEK
function result = myFunction(N)

result = 0;
parfor ii=1:N
result = result + max(eig(rand(ii)));
end
=i BIE a3 7 DBl

&\ MathWorks

% 7 7 REZ—DIERK

¢ = parcluster

% ¥ a7 DIER

j = createlob(c);

% X XY DIERK
forii=1:10
createTask(j,@rand,1,{10});
end

% a7 DEA
submit(j);

% a7DRTHED
wait(j);

% ¥ a 7 fERn[EYY

out = fetchOutputs(j);

% a7 DHEE
delete() JHIT 3 7 DY
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BE#oFA 7> 3 TIBE

optimoptions(..., 'UseParallel’', true) ()pt”ﬂlzaUOFITOOIbOX

trainingOptions(..., 'ExecutionEnvironment', 'parallel') Deep Learning Toolbox
BEDYI ZA2—707 74 ILOEHGPU ., £7-IZCPU ZfFH

=1 VA S
FP7VDFTLa vV TERE Statistics and Machine Learning Toolbox

4 HEFTE - 8HE

GHETER

[— o [T=[=] K B T ee

o & m > = H &
HEEyy BEER pca E4E1Z | FATOIT AT EEIE || EPI0EA] 2T | &% ERTH ROCHE FOEES BInEE:
EVEg b FE ~ = Ok 7oy
771l BEHE PPV T 947 = Z [parallel Computing Toolbox ZEELT. ZITEEEEALET. [
75 I~ @ [ zmE x|
v EE -
1 HERL [FZ27H AUIFI TRy fishertable
BREF: SO EE i A e .

L ]

Simulink ®¥H > T aL—gva<ery FT

model = 'vdp';

in = Simulink.SimulationInput(model);
out = parsim(in)

%out = batchsim(in)
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GPU #0138
gpuArray DfEFA B DF 7 3 > TGPU EB5I % 15X

CSz + CUDA ones (10,1, 'gpuArray’);

#include "cufft.h" L=
#include "cuda_runtime.h" &EN'&:F{T
o
void pack_r2c(cufftComplex *output_float, GPU EE?U % -H-’j: - I~ _g- 5 TOO I bOX
double *input_re,
int Y—LiRy 2% gpuArray EHR— T BEHOUR
/* Allocate array MATLAB gpuArray ’a:*j»-rx:— h?é%&%
cudaMalloc( (void Statistics and Machine Learning Toolbox™ gpuArray FH7R— T S8 (Statistics and Machine Learning Toclbox)
&rhs_complex_d,sizé plex)*N*M); Image Processing Toolbox™ gpuArray FEHi— T SEE (Image Processing Toolbox)
Deep Learning Toolbox™ gpuArray EH— T SEEE (Deep Learning Toolbox)
/* Copy input ar *CPU ZERLZEEFESEE)
A cudaMemcpy ( rhs_g nput_single, . Computer Vision Toolbox™ gpuArray FH7H— T SEE (Computer Vision Toolbox)
sizeof(cufftCd PyHostToDevice); - . - S
Communications Toolbox™ gpuArray EH7H— T %883 (Communications Toolbox)
Signal Processing Toolbox™ gpuArray 47— T S8 (Signal Processing Toolbox)
Audio Toolbox™ gpuArray ZEH7R— T SEEE (Audio Toolbox)
Wavelet Toolbox™ gpuArray ZH7R— 9 S (Wavelet Toolbox)
Curve Fitting Toolbax™ gpuArray EH7H— 3 SEEE (Curve Fitting Toolbox)

% GPU_E THEEY % ERK
GX = gpuArray(X); TA4—77—=VJIIBEMICGPU TET

*  trainietwork {Deep Learning Toolbox)

% GPULTOHEHE
GY = fft2(GX);

* predict {Desp Learning Toolbox)
* predictandUpdatestate (Deep Learning Toolbox)

% * claz=ify (Deep Leaming Toolbox)
[ — — L — 7\ S .
% A—ANT—72R A El— * claz=ifyAndUpdatesState (Deep Learning Toolbox)

Y = gather‘(GY) 5 * activations (Deep Learning Toolbox)

B DA 7L 3 THIEERBE
trainingOptions(..., 'ExecutionEnvironment', 'gpu') 1H CHEHGPUZ{EMR

trainingOptions(..., 'ExecutionEnvironment', 'multi-gpu')
https://jp.mathworks.com/help/parallel-computing/run-matlab-functions-on-a-gpu.html 13
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n = 200;
A = 500;
a = zeros(1,n);

parfor 1 = 1:n
a(i) = max(abs(eig(rand(A))));
end

(44 )
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n = 200; myparfor.m
A = 500;
a = zeros(1,n);

parfor i = 1:n
a(i) = max(abs(eig(rand(A))));
end

job = batch('myparfor', 'Pool', 3);
wait(job)

out = fetchOutputs(job);

out = out{1};

(;ﬁ‘ﬁ,..4@)
P T

ACHAIED T —H —
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AOBA-B TOMATLAB D F|FF

B RFYAN—HP AT R X —
KRERZETE S X T L (AOBA)

Y72 X7 L AOBA-B

%72 X7 L AOBA-A
(SX-Aurora TSUBASA)

4

- LX 406Rz-2 AOBA-B D7 TMATLAB &}
777 FY—EXAOBAC (AMD EPYC 7' ~ MATLAB Parallel Server pMEz 9
(SX-Aurora TSUBASA) v H)H
‘ 68 / — I ¥ a7 A4 Y a— 7 I|ENEC Network
Queuing System V (NQSV)

B RKFEYAN—YP ATV XLV R —DHP & Y &5
https://www.ss.cc.tohoku.ac.jp/Ix406rz-2/ MATLAB & MATLAB Parallel Server & %
R2020a. R2020b. R2021a. R2022a »’

A FATTEE (2022411 B IR TE)
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AOBA-B

AT A —sN— 7RAY hIVE o \
(login) » H—/X— (front) ATEY —/N—
Q* I I = ‘ </> » HIT z 44-..4\)
sshoo 4> ==
MATLAB & Parallel

sshim 74 v~ NQSV »¥ 37 o :
7 5 4 L EVER NQSV A&t & Computing Toolbox

Y—nN—%Z )Y  THINEAEITI N,
T, Pa7PET WEBHERELIFAZ77A4LELT

———

77ANVEHD

EEL CHRERLET
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AOBA-B

O A */ﬂ—/\“—» 72 n D20 Nl 2N N

Y — /N — (front)

(login)
g* [T [T
sshRJ A v
T ron o

sshoz 4
MATLAB % i#Z&h L.
W5 ALIE % 1T EEZX V) 7 MDY gsub, gstat,
NQSV ®a<w> R qdel & D
= BEERK avw Yy KA

‘ 247

MATLAB T a7 ®D
fER % ALY

)

NQSV A5t &
H—N—%E )Y
T. ¥ a7HET

B — /3

i ($4--4)

TN (4:4\'“4\}

IMECXIRRY.

MATLAB Parallel Server T
WHAIBAEITI 41, LI
BREAT77M4LE L TRTE

EE2 CHRERLET
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av > FZ 4~ (CUl) TOMATLAB DiCE)

MATLAB (37> K74 »(CUl) L EHETERIETAGUI D EL L THHAHTEET

GUI TEHT %I121EX11 °VNC TOBEEEEDSDEICHK Y £33

ssh -X

o NI 4
EiEn

AOBA-B (Linux ¥ —/3—)

A—AJLPC

ZOEZESTIFAT VN TAvTOEBZBELET
— E—NECEAEGEDZA LS I H D18

) BEIEICOWTIETZ IV —2a Y —EZDBN @ [2ADBEEEET 3358 5%
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-~

sshaA o4~

v

S

A7A4 Y —/"—

gsub

KIABERFEFE S X T L (AOBA) \

2 37D=E

—_

Oy by FH—/N—

LT
ﬁ

AT —/N— /

ssh 2 —H% —&@login
ssh NHRD/XX 7L —X% AN

O A4 vH—n"—zas4 v L-REET

ssh front

EETL. PHIYbDNRRT—FKE AN

BN w206d1@frontl:~

ol
Bo12:11:27 2

027 from 172.17.204.

ZJAVRIYVFY—=NRN—=ADBT A VRIS

O A Y —nNR—~nBa7 4 vh
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AOBA-B DY —/N—(Zscp T7 7 AN ZEE L FT
A—AIPC DR —IFITET -
ATLAE_Handson. zip fron

scp ./MATLAB_HandsOn.zip front:~/ Enter passphrase for
= Enter passphrase for key

MATLAB_Handson. zip B T 244KB  1.5MB/s
AOBA-B DY —/N—(Zssh A7 A >~ L Czip #fEHEL £7

A—AHIPC DX — I FITET
ssh front

ZAY bTY FY—NR—D&Z— I F I TEIT
unzip ./MATLAB_HandsOn.zip

MATLAB_Handst

inf1atiﬂg: MATLAB_Hands(

inflating: MATLAB_Handst .

inflating: MATLAB_Hands( ' =L ipleLi cript.mlx
inflating: MATLAB_Handst ' F
inflating: MATLAB_Handst

inflating: MATLAB_Handson/ex

22
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[(£81] 183200 1/ — KAET)
- MATLAB 27 U 7 k DR FENTIRAL

ex1l.m

p=parpool('local',4);

n = 500;

A = 100;

a = zeros(1,n);

parfor k = 1:n
a(k) = max(abs(eig(rand(A))));

end
delete(gcp('nocreate")) £;7
- a7 77 ANLDERY
exljob.ngs exlrun.sh
#!/bin/sh #!/bin/sh#
matlab -batch "ex1" PBS -1 elapstim_req=00:10:00 # = ARIBEKFH

#PBS -jo -N 1x edu # HA7 7 A NRA%ZIEE
cd $PBS_O WORKDIR # fFET 4L 7 bU~DBEITV K
exljob.ngs # ngslCEANNT-MATLABD ¥ 3 7 % ET

#PBS -q 1x_edu -b 1 # WAF¥21—%¢FA/ —F1zHEE

y

DHYAN—HBA TV RE V2= [TV r—avH—EX] RY [P a70RTHE] 25%F

4\ MathWorks
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7AY PV FY—N—D2— I F L TET

chmod u+x ex1*

a7y FUVIIZRRMNDOEA

[w20641@front2 ex1]% gqsub ./exlrun.sh
qsub exlrun.sh +po0 %1 hH ka1 —-Fk;: centerOQlzy h T A Fx$BALEF
Request 393810.job submitted to queue: lx_edu.

= =4 i _
Z 7 ﬂ Z @EEnIL.\ " @front2 ex1]3% regstat
d RequestName User PICode Que apseLimit

reqstat

$ERDFEST

cat 1x* xr - w2064]1 ccusers l§§ 11R
' CCUsers 30 11R
CCUsers 11R )
CCUsers 176 118 6 10:22 13 3810

20641@front2 ex1]$ cat Tx*
starting parallel ol (parpool) using the "local’ profile

Connected to the para pool (number of workers: 4).
Parallel pool using the "local’ profile is shutting down.

24
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Sub ]| d 4 oeco g 2 MATLAB Parallel Server
A 51 LR i s
_— [T ——|-H|l(d\ d oo J\) MATLAB Parallel Server

MATLAB Parallel Server

MATLAB % #C&}
ZAY PV FY—R—D R —IF NV TET
matlab -nodesktop

U528 —TAT7 7 A NDERE oroite: st Toca
MATLAB @< > Fv 1 v FUTET o
>> addpath(‘/mnt/stfs/ap/aoba-b_shared’) fon: /uhome/w ont1/R2022a/Tocal
>> configCluster oot : st TLA
70 |:| 7 7 /r }l/ODEEE?g\ ona _: s ba-b_shared/Integrationscripts/acha-b

>> ¢ = parcluster

ﬂF a1 — ODQE NI.JI:I'bEF Rur

Number Finished: 0

>> c.AdditionalProperties.QueueName "1x_edu';

YA NR—HB ATV R %— [AOBA-B TDOMATLAB Parallel Server®fE WL A.pdf| & Y 5|F
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[E& 2] B IC£7D 503E

EVFAhLOE(EYTHLAO - Talb—vaY)

AMMAEAERL T IaLlL—2a v PHERTEEZB 4D FEDOREFR
hY/ TCEABESFIRNHOME [EF7AHLO] A5

= MATLAB X7 U 7k DYERK

monteCarloSample.m

%% €Y THILAKICE ZHBEERDEE

iteration = 10000;

withPlot = false;

[myPi, elapsedTime] = monteCarloFunc(iteration, withPlot);

fprintf('Estimated Pi: %2.7f¥n', myPi);
fprintf('Elapsed time: %8.2f seconds¥n', elapsedTime); ;77

parfor

end

X
y

A5l for X CETE

n = 1:iter

R*
R*

rand(1) ;

rand (1) ;

&\ MathWorks

AL#K

if x*2 + y*2 < R"2
count(n, 1) = 1;

en

d

26
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M

[R5 2] EHAICE7-H 50

AVERSI9T4723a7TEA
MATLAB ®a<w>Y KU 4> FUTET

>> monteCarloSample

Y Figure 1

- o X
T4 UF) WEE =|ENV WSAO Y= FATMYT(D 24UF9W)  AILT(H) &Y
ex :_li_l_l.at'll.?;b —r_'.ll_ll;.]i-_"._:i'-.tl_ll;__.l . NG@s a0 hE
ing SOFTWARE OPENGL rendering.
<M ATLAEB (R) =

le. TXT montecarlosample. m

- eCar 3 eLivescript. pdf
monteCar loFunc.m monteCar loSampleLiveScript.mlx updateScatter.m

> monteCar loSample
starting parallel pool (parpool) using the "aoba-b local R2022a° profile ...

additionalsubmitargs =

'-b 1 -T dintmpi -q 1x -1 elapstim_req=24:00:00 -r n’

GUI % V) TETLI-%HE

Estimated Pi: 3.1356000 HE$®ETMTEb\/%5ﬂi L/7L:
sed time: 15.16 seconds

27
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— MATLAB Parallel Server ®&LHIZDOWT

https://jp.mathworks.com/products/matlab-parallel-server.html

— MATLAB D 54LIE (2D WL T

https://jp.mathworks.com/help/parallel-computing/getting-started-with-parallel-computing-toolbox.html

— MATLAB DO /Xy FALEDY > 7L

https://jp.mathworks.com/help/parallel-computing/batch-processing.html

FUWahtRO
— MathWorks Y 7R— F &

https://jp.mathworks.com/support/contact us.html

— dXa2=74 QAU+

https://jp.mathworks.com/matlabcentral/answers/
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