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Parallel Computing Toolbox
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MATLAB Parallel Server
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1. AVRII9T47¥37
— parfor: JLAARY 7 5 ALIE

— spmd

T —RX%ENE L TR CNEZEIT

(single process multiple data)
— parsim: 5T aL— 3>
— parfeval: 3ERJER DI 51 AL3E

for n = 1:numel(partitions)-1

f(n) = parfeval(@pa
end

rameterSweep,1,partitions(n),partitions(n+1),sigma,rho,beta,Q);

parfor O

n = 200;
A =500;
a = zeros(n);
parfori=1:n
a(i) = max(abs(eig(rand(A))));
end

spmd Of (AERDEEHE)

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

spmd

mylIntegral = integral(@pctdemo_aux_quadpi, a, b);
fprintf('Subinterval: [%-4g, %-4g] Integral: %4g\n’, ...

a, b, mylntegral);
end

% fa R DEET

spmd

piApprox = gplus(mylntegral);
end
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= parcluster();
Ny FRAEDET
= batch(c,@rand,1,{10,10},
'CaptureDiary’, ...
true, 'CurrentFolder', '.');
% >a7DRTHED
wait(j)
% ¥ a 7HEROERX
out = fetchOutputs(j); . .
% Va7 DHEE BIEY 3 70|
delete(j)
% U7 A —DIERK
c = parcluster;
% ¥ a7 DIERK
j = createCommunicatingJob(c, 'Type’,
'pool’);
% X RXY DIYERK

o
()

. 32 N

7 7 A 9 _ U)*E;& 7= ’Ciﬁj‘ % :/ 3 7 createTask(j, @myFunction, 1, {100});

% a7 DEAN
submit(j);

% 2a7DRTHED
wait(j)

% ¥ a7 fERDEIN
out = fetchOutputs(j)
% a7 DHEE
delete(j)

%% 1A% LB
function result = myFunction(N)
result = 9;
parfor ii=1:N
result = result +
max(eig(rand(ii)));
end
end
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= parcluster

¥ a7 DERK

= createJob(c);

b R R DVERL

for ii = 1:10
createTask(j,@rand,1,{10});
end

% a7 DEkA
submit(j);

% PaT7ORTEDL
wait(j);

% ¥ a3 7HaR0ERX

out = fetchOutputs(j);
% ¥ a7DHEE
delete(j)
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“run_batch.m

— MATLABD <> +FHbn

RAC

ST ADUFHELTR
SHilEFT

EfT

“isldemo_parallel_rapid_accel_sims_script_afterBatch.m

@ sldemo_parallel_rapid_accel sims script forBatch.m
Enter

F9

Mo F VP TASUTHEET

~IFDFT
ISAFO—-3—IFT

batch( SCRIPTNAME') |
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batch('stateflow MDCS parsim forBatch', 'Pool', 31)
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https://jp.mathworks.com/help/distcomp/run-a-batch-job.html

&\ MathWorks

JO0€AR—XERL Yy KR—ZDAH]| 7T — )L

https://jp.mathworks.com/help/parallel-computing/choose-between-thread-based-and-process-based-environments.html
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parpool( ‘Processes’) parpool( ‘Threads")
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https://jp.mathworks.com/help/matlab/matlab_prog/run-functions-on-threads.html
https://jp.mathworks.com/help/matlab/matlab_prog/run-functions-on-threads.html
https://jp.mathworks.com/help/parallel-computing/choose-between-thread-based-and-process-based-environments.html#mw_6bbf0761-74c0-404e-9db6-77b82c7c138c
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optimoptions(..., 'UseParallel’, true) Optimization Toolbox

trainingOptions(..., 'ExecutionEnvironment',

'parallel-auto’)

Deep Learning Toolbox

BEDYSRZ—7T07 74 ILDOEKGPU. £7-1ZCPU%AEHA

4\ 2EFTE-g5E
DEFER

.-

= BEE] T 7 o PN
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FREyy  FHEER PCA HE4EIZ | [FATONMVI ¥NT INTORE WL E@EE || EPI0ER] 2T g BERTH ROCHE FOEES Bv88:
3y~ B #8 - i ok oF0yk
2740 ki A7y 7 94T $|¥! Parallel Computing Toolbox EEELT. A TETEETLRT. (4
758 I30Y- ® | Bk |
v BE a
1 BBl F52H] FUSTI Tyt fishertable
BRES: TATOIIIEE R 44

model = 'vdp';

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

%out = batchsim(in)
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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 d)

4 oo
— (54\4ﬁ---4ﬂ)

AEHAED T —H —

F7A—FYa7

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{l};

(440 q)

‘batch %’){4\4\".4\)
T (444

AHIRD T —h —
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GPU Tl 5| ULIE

gpuArray DfER
fincude "cuds runtine.n | BB ~BTAT

void pack_r2c(cufftComplex *output_float,

double *input_re,
int

/* Allocate array
cudaMalloc( (voic
&rhs_complex_d,size plex)*N*M);

/* Copy input ar
cudaMemcpy( rhs_d nput_single,
sizeof(cufftCd PyHostToDevice);

E355 + CUDA

% GPU_LCHEH % VERL
GX = gpuArray(X);

% GPULTOEE
GY = fft2(GX);

% A—AINT—J AR—ZANERX
Y = gather(GY);

https://jp.mathworks.com/help/parallel-computing/run-matlab-functions-on-a-gpu.htmil
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ones(10,1, 'gpuArray');

GPU B2%% 3R — k3% Toolbox

W—)biw 2 28 gpuArray ZHR— FT3EMDUR

MATLAB gouArray FHT— T SEEE

Statistics and Machine Learning Toolbox™ gpuArray FH7t— T S8 (Statistics and Machine Learning Toolbox)

Image Processing Toolbox™ gpuArray FHR— T 38 (Image Processing Toolbox)

Deep Learning Teolbox™ gpuArray EHH— T SEEE (Deep Learning Toolbox)
*(GPU ZEALEEEFEESR)

Computer Vision Toolbox™ gpuArray FH7— T 388 (Computer Vision Toolbox)

Communications Toalbox™ gpuArray FHR— 7§ 2888 (Communications Toolbox)

Signal Processing Toolbox™ gpuArray FHT— T ZEES (Signal Processing Toolbox)

Audio Toolbox™ gpuArray FH7H— T S8 (Audio Toolbox)

Wavelet Toolbox™ gpuArray FHT— T SEEE (Wavelet Toolbox)

Curve Fitting Toolbax™ gpuArray EH7H— 3 SEEE (Curve Fitting Toolbox)

TA—77—=7I3EHMIC GPU TEIT
*  trainNetwork (Desp Learning Toolbox)

* predict {Deep Learning Toolbox)

* predictandUpdatestate (Deep Learning Toolbox)

* claz=ify (Deep Leaming Toolbox)

* classifyandUpdateState (Deep Learning Toolbox)

* activations (Deep Learning Toolbox)

B DA TS a3 cHIiIgEEREE

trainingOptions(..., 'ExecutionEnvironment', 'gpu') 18 THEH GPU % {EH
trainingOptions(..., 'ExecutionEnvironment', 'multi-gpu') 14


https://jp.mathworks.com/help/parallel-computing/run-matlab-functions-on-a-gpu.html
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MATLAB Parallel Server

> [ (A 4---4)
> a7 DERE,
)y —REIH
[T (A4 4)
—— [l (A 4. 4)
HE/—F

*1) Miyabi @ 3 7 X4 ¥ 2 — 7 |[$PBS Professional
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- VavEADEODRIY TN EEEET
CaTBADIHDY VR YY) T+ (myscript.sh) % {ER
#!/bin/bash
#PBS -q lecture-c
#PBS -1 select=1
#PBS -W group list=groupl
#PBS -j oe

cd ${PBS_O WORKDIR}
./a.out

- VaTzEALEY
A4/ —FDE—IFLhodarz&A
gsub ./myscript.sh

AN

v 3

7 DEADTE
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Open OnDemand % {&

1 L 7=MATLAB D #|F:
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Open OnDemand Zz{#H L 7=-MATLAB D #

Open OnDemand : FANAFREZORX—/NR—aOvEa—X—t v X2—sHHFEL/Z. HPCDIJ YV —R &
A VRS ITFATHRTTIVS—avIlT7 78X TESEZWeb R—XDR—K L

Miyabi-c ®OOD ®URL (777 X L. Miyabi JURALIRRT]—RFEZADLET
DF7HhIbTRTA YV

https://miyabi-c7.jcahpc.ip/

B ENTONDEMAND MIYABI OPEN ONDEMAND

Sign in to your account

ML [Miyabi & X7 LAFBF51E] D8E [Open OnDemand] = ZELLZ& W 19


https://miyabi-c7.jcahpc.jp/

Open OnDemand % f&

] L 7=MATLAB D 7]

- Interactive Apps H* > [Desktop| =7V v 7 L £

<« c 2% miyabi-c7 jeahpejp,

Miyabi OnDemand Interactive Apps ~

—

>0 JCAHPC

Interactive Apps

Pt
Jupyter
e

Jupyter

o nDemand

&\ MathWorks
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Open OnDemand % {£ FF

- Desktop Environment Z{E=DIEB H HFEIR L. Elapsed time %z &I

=7 Vv LET

L 7-MATLAB D #

e

JEas

IRL T [Launch] &>~

Miyabi OnDemand  Interactive Apps ¥  Passenger Apps ¥ @@l

Interactive Apps

[JDesktop

= Jupyter

Home / My Interactive Sessions / Desktop

Desktop

This app will launch an interactive desktop on one prepost

node.
Desktop Environment
xfce
Elapsed time (1 - 120 hours)

1

O | would like to receive an email when the session starts

powered by

& DOnDemand

|

* The Desktop session data for this session can be accessed

under the data root directory.

OnDemand version: 3.1.7

4\ MathWorks'
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Open OnDemand % &

=

L 7-MATLAB O #|F

- [Launch Desktop] #27 Vv 7 LE9d

Miyabi OnDemand Interactive Apps ~

Session was successfully created.

Passenger Apps ¥ @

Home / My Interactive Sessions

Interactive Apps

CJDesktop

= Jupyter

powered by

nDemand

Desktop (546039.0pbs)

Host: miyabi-c6

Created at: 2025-06-26 10:58:20 JST

Time Remaining: 1 hour

Session ID: 22328846-bae1-4ce2-ad3d-cc7ab5a51874

Image Quality

o @
0 (low) to 9 (high)

Compression

0 (low) to 9 (high)

@D | @ | Running

© Delete

Launch Desktop

View Only (Share-able Link)

OnDemand version: 3.1.7

4\ MathWorks'
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Open OnDemand Zz{#H L 7=-MATLAB D #

Web 7' Z 7 # —TMiyabi-c DT R 7 kv TRIEBARRINE T

&\ MathWorks
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Open OnDemand Zz{#H L 7=-MATLAB D #
MATLAB D&

FROMY Z7OTFOT7A A% Uy I LTR—IFLEZRELET

Terminal Emulator
Use the command line

IDE%#II.

work ICF 4L 2Z Y ZIERRKL. matlab E 2—/L%Z20O0—RKLTHSMATLAB #&EF L £

cd /work/<groupname>/<usename>
mkdir ./matlab

cd matlab

module load matlab

matlab

JL—I3Z—IFNTEFTITZHATVFTT

&\ MathWorks
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Open OnDemand = £/ L 7=-MATLAB D H]F

- MATLAB HYitcB) L £

z30481l@miyabi-c6 ~]$ cd /work/gt00/z3048

0481/ z304
il
z230481]% 1s

z304811% cd matlab/
6 matlabl]$ module load matlab i / |
6 matlab]$ matlab 4\ MATLAB R2024b - academic use A - O X

e TS = ] B & s

= m * Variable = > Analyze Code
= L] L=t 3 [l Find Files &, L_J = L Ls” A .E.

b Save Workspace {7 Run and Time

New New New Open [{z] Compare Import Clean Favorites Simulink | ENVIRONMENT | RESOURCES
Script Live Script = w - Data Data [Zp Clear Workspace = - |z Clear Commands
- -
FILE VARIABLE CODE SIMULINK

oo 5 @l 2 7 v work » gto0 » 230481 » matlab P
Current Folder [GM Command Window [GN Workspace (O]

|Name A | fr o> MName £ Value
Details v

Select a file to view details

<] T [ T»

+| Ready

25



Open OnDemand % {&£

- MATLABOO<> N4> U TEIMEZHE

>> ver

Command Window

MATLAE License Number: 40790257

MATLAB

Simulink

SG Toolbox

AUTOSAR Blockset
Aerospace Blockset
Aerospace Toolbox

Antenna Toolbox

fudio Toolbox

Automated Driving Toolbox
Bioinformatics Toolbox
Bluetooth Toolbox

C2000 Microcontroller Blockset
Communilcations Toolbox

Pl ST SR W SRR P [ S

KBIIMATLAB DO~ > Ko 4 > K

=

L 7-MATLAB D #

Version
Version
Version
Version
Version
Version
Version
Version
Version
Version
Version
Version
Version

RLET

MATLAE Version: 24.2.0.2833385 (R2024b) Update 4

Operating System: Linux 5.14.0-427.13.1.el9 4.x85 64 #1 SMP PREEMPT DYNAMIC Wed Apr 10 10:29:16 EDT 2024 x86_54
Java Version: Java 1.8.0 202-b08 with Oracle Corporation Java

HotSpot(TM) S4-Bit Server VM mixed mode

24.2 (Rz0z4b)
24,2 (Rz024b)
24,2 (Rz024b)
24,2 (Rz024b)
24,2 (Rz024b)
24,2 (Rz024b)
24,2 (Rzo24b)
24,2 (Rzo24b)
24,2 (Rzo24b)
24,2 (Rz24b)
24,2 (Rz24b)
24,2 (Rz0z4b)
24.2 (Rz0z4b)
—aA [ e W | L

Y CEFTIHaTE

RITHRR

4\ MathWorks'
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Open OnDemand Zz{#H L 7=-MATLAB D #

s JIRAR—T7OAT7AINEEEIXIY T INDOERTFEELET

>> run('/work/opt/local/x86_64/apps/matlab/R2024b/toolbox/local/pluginPBS/configCluster')

Command Window

== runf' swork/opt/local/x86 64/apps/matlab/R2024btoolbox/local /pluginPBES/configCluster')
Warning: Unable to write to requested folder 'swork/opt/local/x86 64/apps/matlab/R2024b/toolbox/local /pluginPES' . Perhaps you do not have the
correct access permissions. You will be unable to store any job and tasks here.
= In parallel.internal.cluster/FileStorage (Line &0)
In parallel.internal.cluster.FileStorage.createFileStorage (Line 112)
In parallel.internal.cluster.StorageFactory.createStorage (line 25)
In parallel.cluster/Generic (line 332)
In configCluster=assembleClusterProfile (line 261)
In configCluster (line 217)
In run (line 112)
Complete. Default cluster profile set to "Miyabi R2024b". == 4=+
fi > | EITHER

ZTEINEEIHPEEIIHY XHA

27



Open OnDemand % £ FE

L 7-MATLAB @ #|

JgIRAKX—7A7T 7 4»@&%

FR—LRXTDA=Z2—00D [Parallel] —

[ Create and Manage Clusters...] %
Uy 7 LET

@ % {0} Preferences & @ &5

Set Path
Simulink  Layout = : Add-Ons  Help =
~ |llli parallel =| - ~ [EL
SIMULIMEK Select Parallel Environment »RE
Select GPU Environment >

_ Discover Cluster

Create and Manage Clusters..,

Monitor Jobs

Parallel Preferences...

Miyab R2024b 7R 7 7 A ILDT 7 )L b H
LET

JobStorageLocation, NumWorkers DZE

/work/<groupname>/<username>/matlab/

REZERE

Description of this cluster
Description

[Miyabi_R2024b

Folder where job data is stored on the client
JobStoragelocation

/work/gt00/z30481/matlab/

Default is current working folder

Mumber of workers available to cluster
NumWo rkers

4

Default is inf

MNurmber of computational threads to use on each
worker
NumThreads

|'.';+ default

Default is 1

4\ MathWorks'
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Open OnDemand Z= &£/ L 7=-MATLAB D]
5528 —TO7 74 LDERE

Miyab R2024b O 7R 7 7 AILDT 7+ b A OEREZEELET

GroupName., QueueName, WallTime OZ &

/work/<groupname>/<username>/matlab/

Additional properties for plugin scripts Name | value Type =
tdditionalProperties EnableDebug ‘fa|se v| Logical /=
GroupName gtoo String -
Nodes ) Number - ERATE %% 2 —I3 lecture-c £7-1Z
Queuehame lecture-c m_- . I3 A
B - 2!: z, \\-g—
UseSmpd false v| Logical - tUtorIaI c ( I:I% EF' 0) )T
WallTime 00:10:00 String  =|[%|
Add
FILES AND FOLDERS
Automatically send code files to cluster, Data files or Use default - ]
folders must be listed in the AttachedFiles property. -
AutoAttachFiles Default s true

Manually specify files and folders to copy from client
to cluster nodes (One entry per line)
AttachedFiles

Manually specify folders to add to the workers'
search path (One entry per line)

FE%1E [Donel 22Uy LT

-

Done |— Cancel

29



Open OnDemand % f&
77 RARX—=707 7 A ILVDOIREE

4

] L 7=MATLAB D 7]

[Validation] 7% 2 Y v 2 LT [Validate] "2>%z 27Uy 7 LEd

Cluster Profile Manager

q I:II:II:I Q?-' &l f By Duplicate B¢ Rename

Discover Add Cluster Create Cloud Import  Edit ﬁ'[)ehgte
Clusters Profile = Cluster

'k Manage Licenses & Alerts
N
) 3 Test Cloud Connectivity
Set as Default Export Validate

Help
(& Cloud Center
CREATE MANAGE PROFILE VALIDATE CLOUD HELP
Cluster Profile Miyabi_R2024b Type: Other Third-Party Scheduler (How to configure)
b (default) N
P rti Walidation
Processes ME[TEmEE \
Stage Status

r connection t

Job test (createjob)

Parallel pool test (parpool)

SPMD job test [createCommunicatinglob) @@ Passed
Pool job test (createCommunicating/ob)

Description

@ rassed
lob ran with 4 workers.
0 Passed Job ran with 4 workers,

0 Passed Parallel pool ran with 4 workers.

Mumber of warkers to use:

STAGE DETAILS

Stage started at 11:58:25 AM, Completed in O min O sec,

Validate || Show Report

4\ MathWorks
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AVRZTT 47BN

- MATLAB QO3B A FETL 9

>> parpool(4)

>> spmd
>> spmdIndex
>> end

- AWHEBA RO S0 TV ERALCEY

>> delete(gcp)

[323] MATLAB ®OMiyabi ~D ¥ 37

Command Window

&

== parpool(4)

DI D F %

Starting parallel pool (parpool) using the 'Miyabi_R20z24b' profile ...

Connected to parallel pool with 4 workers.

ans =

ClusterPool with properties:

Connected:
MumwWorkers:
Busy:
Cluster:
AttachedFiles:
AutoAddClientPath:
FileStore:
ValueStore:
IdleTimeout:
SpmdEnabled:
EnvironmentVariables:
== spmd
spmdIndex
end
Worker 1:
ans =
1
wWorker 2:
ans =
2
wWorker 3:
ans =
3
worker 4:
ans =
4

true

4

false

Miyabi R2024b (Generic Cluster)
{1

true

[1x1 parallel.FileStore]

[1x1 parallel.valueStore]

30 minutes (30 minutes remaining)
true

{1

RITHER

I;|'::

&\ MathWorks
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EVFALOE(EYTHIMA-Ialb—YaY)

W5 for X TEHE
n = 1:iter #LEX

parfor
:{:
},F:

R * |rand(1)[;

R * |rand(1)[;

3

3

it x"2 + y™2 < R"2

end
end

count(n, 1)

=':|__;

4@\ MathWorks

[323) MATLAB ®Miyabi ~D ¥ 3 7 DRADHE

~z-Figure1 = a X
Jr4IUF) W|WE) J|RENV) AN Y-MD FAIMNTD IFOW)  ALTH) ~

DSde (@ 08| kE

R
AEX = HARNOZRDOH /20 m0
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- MATLAB DOt 5L % EI{TL T

>> monteCarloSample

- AWHEBA RO S0 TV ERALCEY

>> delete(gcp)

=& ] MATLAB D Miyabi ~D ¥ 3 7 DEADAE

MATLAB R2024b - academic use

HOME

PUBLISH VIEW.

% % %3 b 2] section Break P o

a4 LEs

O B @compae - 1 T Ferofler =
=) Run and Advance
New Open Save = Print v Refactor [ Analyze Run Run Step Stop
- - - - - Section &} Run to End -
FILE CODE ANALYZE SECTION RUN
<= =% (5 @l 7 57 v work » gtoo » z30481 » matlab »
Current Folder @ A Editor - fwork/gt00/z30481/matlab/monteCarloSample.m ® x| Workspace
[name = | | montecarlosample.m I+ Name £ value
Job1 [ 1 W EXFHNDEC ESPREONN @ LEans Ix1 struct
Job2 2 iteration = 10000; tH elapsedTime ~ 37.5757
[ job1.common.mat ] withPlot = true; (H iteration 10000
H Jobl.in.mat 4 [myPi, elapsedTime] = monteCarloFunc(iteration, withPlot); @] job 1x1 CJSComm
ok jobout.mat 5 HH mypi 31572
b1 metadata txt 6 fprintf('Estimated Pi: %2.7f\n', myPi); [ out 1x1 cell
state.mat 7 fprintf('Elapsed time: %8.2f seconds\n', elapsedTime); ¥ withPlot 1
8 —
b 4 Figure 1 A _ O x
in.mat
metadata txt Command Window File Edit View [nsert Tools Desktop Window Help Ll
b2.state.mat

_myclang.sh
_myfortran.sh
dateScatter.m

>> montecarlosample Dsde (08| E

[kl has
OpencL. For more informat
Starting parallel pool (parpool) u
Connected to parallel pool with 4
Estimated Pi: 3.1572000
Elapsed time: 37.58 seconds

fe >>

monteCarloSample.m (Script)

O000000000000000
@ N000000000000000

Zoom: 100% UTF-8

LF script

4\ MathWorks'
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- EBVTAHLOEDINIEZ /Ny FT

>> job = batch('monteCarloSample’,

RA

'Pool’

> 3)

£Z] MATLAB D Miyabi ~D Y 3 7 DHEAD A E

Command Window

== job = batch({'montecarloSample', 'Poocl', 3)

job =
Job

Properties:

ID:

Type:

Username:

State:
StorageBytes:
SubmitDateTime:
StartDateTime:
RunningDuration:
MumWorkersRange:
MumThreads:
spmdEnabled:

AutobttachFiles:

Auto Attached Files:
AttachedFiles:
AutobddClientPath:
AdditionalPaths:
FileStore:
ValueStore:
EnvironmentVariables:

Assoclated Tasks:

Mumber Pending:
Mumber Running:
Mumber Finished:
Task ID of Errors:
Task ID of Warnings:
Task Scheduler IDs:

1

poal

z30481

running

18883 (19 KB)
16-Jul-2025 12:59:17

0 days oh om 0Os
[4 4]

1

true

true

List files

i1

true

/home/z30481 /Documents /MATLAE
[1x1 parallel.FileStore]

[1x1 parallel.valueStore]

{1

E07850. opbs
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[323] MATLAB ®Miyabi ~D < 3

2T —R R HFESR

>> job.State

27— & X HMinished 1274 > TULWNILEER % EiE

>> out = fetchOutputs(job)

b5 & ST

>> out{:}

7 DERANDFE

== job.State
ans =
'finished"
== out = fetchOutputsijob)
out =
1x1 cell array
{1x1 struct}
== out{:}
ans =
struct with fields:
elgpsedTime: 0.6154
l1teration: 10000

myP1: 3.1652
withPlot: ©
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IRTA—=R—=RJ 4 =T Xt &1

4 Experiment Manager A - OX
3 open ~ Mode

= Cluster [Miyabi R2024b
New — Layout uster |~ e Run

~ I Duplicate - Pool Sizs -

FILE ENVIRONMENT EXECUTION RUN ry

AirResistanceExperiment* < || AirResistanceExperiment | Resultl x| AirResistanceExperiment | Result2 x
= Pm,emlemmmnpmlect S

[-®
 Resul2 Simulate projectile motion defined by angle Theta, coefficient of friction Mu, and one of =
these models:
B Resultr * None - no air resistance
* Stokes - air resistance Is proportional to velocity -

Initialization Function

Initialize the experiment, including tasks like loading data, before trials are run.

\E}; New:
Parameters
In the experiment function, access parameter values by using dot notation.
Name Values
Model ["None" "Stokes" "Newton"]
Theta 154(1:5)
Mu 0.02

Delete |

Experiment Function

AirResistanceFunction

» Supporting Files

(o]

4
AVYRZ77T4

4\ MathWorks

X7 E Ny FTOAFNE S I

| &2 Refresh | ﬁ

Experiment Details Paramety
Trial Status Actions Elapsed Time Model

1| Running 0 br0min 10 sec | None -

2| Running 0hr0min 10 sec|Stokes

3| Running 0 br0min 10 sec|Newton

4{(2) Queued Maone

5((2) Queued Stokes

6((2) Queued MNewton

7|(Z) Queued Maone

81T Quened Stokes

TR 70y b 2R

|l Clean up | i
Experiment Details Parameters Outputs
Trial Status. Actions Elapsed Time Madel Theta Mu
=TT - - - g g ’
4| @ Complete ) 0 hr 0 min 8 sec|None 30.0000 0.0200 1146.7890 79451872 15.2905 305810
5|@ Complete @ 0hr0min9 sec|Stokes 30.0000 0.0200 956.1453 5567.8103 123412 279842
6|@ Complete ® 0 hr 0 min 8 sec| Newton 30.0000 0.0200 537777 158.9049 21384 6.2555
7| @ Complete ) 0 hr 0 min 8 sec|None 450000 0.0200 2293.5780 9174.3119 216241 43.2481
8| @ Complete @ 0 hr 0 min 8 sec|Stokes 450000 0.0200 17921193 5684.2460 17.9704 38.3845
9| Complete ) 0 hr 0 min 8 sec | Newton 45.0000 0.0200 83.1696 140.6065 26302 8.0773
10| @ Complete ) 0 hr 0 min7 sec|None 60.0000 0.0200 3440.3670 79451872 26.4840 52.9679
11| @ Complete & 0 hr 0 min 8 sec | Stokes 60.0000 0.0200 2565.8336 45116651 212529 45.0093
12| @ Complete R 0 hr 0 min 7 sec | Newton 60.0000 0.0200 107.8275 106.7679 3.0099 95282 ~

Visualizations

on of Trajectory and Parabolic Path

100

Horizontal Distance
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[323) MATLAB ®Miyabi ~D ¥ 3 7 DRADHE
SR A —T v —h oD a3 TEA

- FFaXy MEFRT

>> openExample('matlab/ProjectileMotionExperimentExample")

EE~vx—Yv—7 7Y T [Mode] % [Simultaneous] % 7-l% [Batch Simultaneous] ICL T
[Cluster] %Z [Miyabi_R2024b] IC¥§E€ L. [Runl Z27 Y v 7

A O X

c‘ Experiment Manager

ED:' 1 Open  « @ Mode |:Batch5imultane... v| D

- Cluster [Miyabi R2024b -
New @ Save Layout [BIV=EN J| Run
~ [ Duplicate - Pool Size|3 | -
FILE ENVIRONMENT EXECUTION RUN

HIll = AirResistanceExperiment* || AirResistanceExperiment | Resultl ¢ AirResistanceExperiment | Result2

Experiment Browser

~ =1 ProjectileMotionBroject Description
| ~ & AirResistanceEx periment
B Resultz Simulate projectile motion defined by angle Theta, coefficient of friction Mu, and one of
these models:
@ Result1 * Mone - no air resistance

* Stokes - air resistance is proportional to velocity

.

Initialization Function




Fortran. CD 7

Fortran

C

7 7 L DMATLABZ FE UM
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NEEEZEA VR —T 4R gas

NEBEBA VX —T7 4R
==z Pyth
e E5EH > DMATLAB T ¥ VAP/ yamon
Fortl’an /

pyrun(code)

R202 ‘| b pyrunfile(file)

-~

R
/ R2024a
| R2022b REST API
C++
NET

HTTP /HTTPS

MATLAB 75> DEETUH L

Java

MATLAB OAEREEA VX —T7 14 X
https://jp.mathworks.com/help/matlab/external-language-interfaces.html 42
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[22] Fortran »* >MATLAB Z N H 3+ 4LIE A £ <

myfortran.F
#include "fintrf.h"
C
#if 0
C
C fengdemo. F
C .F file need to be preprocessed to generate .for equivalent
C MATLAB T > > % f2&h
#endif C
ep = englpen('matlab -nodisplay')
C < =1 s
if (ep .eg. @) then E EE;%T@E"’;%—%MATLAB
write(6,*) 'Can''t start MATLAB engine' T :/\ >/ f‘%lg'jfj_'
stop <
endif if| (engEvalString(ep, 'D = .5.%(-9.8).%T."72;"'] .ne. @) then
write(6,*) 'engEvalString failed' 1
stop D= — _th
endif 2
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&\ MathWorks

MATLAB Engine API for Fortran Z{£>7-20— FZ2E& & £9, AEE TIEERIICEML7-

myfortran.F Z{ERAL X9

MATLAB Z##&£& L. Fortran 3— FZ /S84 IL L T

RSAY/—FDg—IFIL
$ module load gcc

MATLAB <> FU 4> Ko
>> mex -client engine myfortran.F

Command Window

== mex -client engine myfortran.F
Building with 'gfortran'.

MEX completed successfully.

== ls myfortran*

myfortran myfortran.F

RITHER
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[522] Fortran »* >MATLAB Z MU HETHLIBEA E <

- VavEADEODRIY TN EEEET
2 IVA 2 Y7 b (run_myfortran.sh) % {ER
#!/bin/bash
#PBS -q lecture-c
#PBS -1 select=1
#PBS -W group list=gtoo
#PBS -j oe
export
LD LIBRARY_PATH=$LD LIBRARY_ PATH:/work/opt/local/x86 64/
apps/matlab/R2024b/sys/os/glnxa64

cd ${PBS_O WORKDIR}
module load gcc matlab
./myfortran

) > L [z30481@miyabi-c6 matlab]$ gsub ./run_myfortran.sh
- PaTvziALEXT -

607969.0pbs

$ qsub ./run_myfortran.sh
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[522] Fortran »* >MATLAB Z MU HETHLIBEA E <

- permission denied D LT J7 —A T IGEILEITHEREZHER /2T W

%ﬁ%@U#ﬁm%ém%@%ﬁﬁ
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=223] Fortran »* ©MATLAB Z M UH T 4LIEA £ <

\lii]

TCaTDRT—RREERLET
$ gstat

[z30481@miyabi-c6 matlab]l$ qgstat
Miyabi scheduled stop time: 0000/00/00(week) 00:00:00 (Remain: 00:00:00)

JOB_1ID JOB_NAME STATUS PROJECT QUEUE START _DATE ELAPSE TOKEN NODE MIG
607838 desktop RUNNING gtoeo prepost-d 07/16 12:53:35 01:16:13 1
607969 run_myfort| RUNNIN gtoeo lecture-c 07/16 14:10:10 00:00:10 '

[z30481@miyabi-ct matlab]$ gstat 607969
Miyabi scheduled stop time: 0000/00/00(week) 00:00:00 (Remain: 00:00:00)

No unfinished job found.
[z30481@miyabi-c6 matlab]$ cat *607969

ﬁ‘g? [/ 7(_: ’\Q :/\\ 5 7\\0)%?:':% Ou‘t & T _5 _ err %EEE?S\ [/ i _a_ MA&;:;E(E?mpstigiiaﬁEg(;?llowing distances:
. -4.90
.y o0 ad1
$ cat *<jobid>.out 1 784
$ cat *<jobid>.err ] 176,

-314.

-397.
-400.
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[(2] C=EZAH SHMATLAB Z N HETLIEAEC

myclang.c
#include <stdlib.h>
#include <stdic.h> / ;
|inc1ude string.h> | * Create a variable for the data
#include "engine.h" */
#define BUFSIZE 256 T = mxCreateDoubleMatrix(1, 11, mxREAL);
memcpy ( (void *)mxGetPr(T), (void *)time, sizeof(time));
int main() *
* Place the variable T into the MATLAB workspace
{ */
|Engine *Epil engPutVariable(ep, "T", T);

mxArray *T = NULL, *result = NULL;

char buffer[BUFSIZE+1]; /*

double time[11] = { ©.9, 1.0, 2.0, 3.8, 4.9, 5.8, 6.8, 7.0, #* Bvaluate a function of time, distance = (1/2)g.*t."2

# (g is the acceleration due to gravity) —

/ " /5 HE T DETE 2 MATLAB

* Call =S \TLAE pr | engEvalString(ep, "D = .5.%(-9.8).%T.»2;"); N, A0S =
* on t pvqlﬁiT-l_lﬁ\EB <la :// A :// 3%?;E§1§Ei] L «// Y/ «// —z? ;ié‘fir
*/ result = engGetVariable(ep, "D"); 1
|if (!(ep = engOpen("")))|{ double* resultD = mxGetPr(result); D = — _gtz
fprintf(stderr, "\nCan't start MATLAB enginein"); for (int i=@; i<11; i++){ :Z
return EXTT_FAILURE; printf("%1£\t%1F\n", time[i], resultD[i]);
! }
engClose(ep);
return EXIT_SUCCESS;
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\liil

MATLAB Engine APl forC 2 ->7/-0— F%E& £ 3, AEZFTIIFFIEHG LT
myclang.c Z{ERALET

MATLABZ#ZEIL. COI— K&/ LLET
EITHER

== mex -client engine myclang.c
Building with 'gec'.
MEX completed successfully.

MATLAB o< K4 > Fw

>> mex -client engine myclang.c

4@\ MathWorks
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[(22)] CEEASHMATLAB #F N HTMIEA E <

- VavEADEODRIY TN EEEET
2 IVZA 27 Y 7 b (run_myclang.sh) % {EE
#!/bin/bash
#PBS -q lecture-c
#PBS -1 select=1
#PBS -W group list=gtoo
#PBS -j oe
export

LD LIBRARY_PATH=$LD LIBRARY_ PATH:/work/opt/local/x86 64/
apps/matlab/R2024b/sys/os/glnxa64

cd ${PBS_O WORKDIR}
module load matlab
./myclang

a3 o U [z30481@miyabi-c6 matlab]l$ gsub ./run_myclang.sh
= v 3/ %EFX)\ LF¥d 608000.opbs

$ gsub ./run_myclang.sh

50



@\ MathWorks

M

\lii]

TCaTDRT—RREERLET

$ gstat

[z30481@miyabi-cb matlab]l$ gstat
00Be/00/00(week) G0:00:00 (Remain:

Miyabi scheduled stop time:

JOB_ID JOB_NAME
607838 desktop
608000 run_myclan

[z30481@miyabi-cb matlab]$ gstat 608000
Miyabi scheduled stop time: 0000/00/00(week)

No unfinished job found.

BT Loy a70ER(out) E T T —(ermr) ZREZELET

$ cat *<jobid>.out
$ cat *<jobid>.err

prepost-d
lecture-c

RUNNING

=2 CEZEASOMATLAB ZEONHTALIEAE L

00:00:00)

START_DATE ELAPSE
07/16 12:53:35 01:36:21
07/16 14:29:47 00:00:10

00:00:00 (Remain: 00:00:00)

.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000

CO =] O LN Pl b = D

.000000
9.000000
10.0000600

TOKEN NODE MIG
1

z30481l@miyabi-c6 matlab]$ cat *608000
-0.6000000
-4.900000
-19.600000
-44.100000
-78.400000
-122.500000
-176.400000
-240.100000
-313.600000
-396.900000
-490.000000
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Open OnDemand Zz{#H L 7=-MATLAB D #

- MR T®ERIZ [Delete] &2 27Uy 7 LET

Home / My Interactive Sessions

Interactive Apps

C Desktop

= Jupyter

Desktop (546039.0pbs)

Created at: 2025-06-26 10:58:20 JST

Session ID: 22328846-bae1-4ce2-ad3d-cc7a65a51874

For debugging purposes, this card will be retained for 6 more days

Completed | @

4\ MathWorks
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Miyabi OFIAFER—XILH 5
[F¥ 24> FEE] > [Miyabi MATLABY 3 7 E#FIEE |

MathWorks 2=k FF 2 X > b
— https://jp.mathworks.com/help/

BHAMATLAB 7 > NP X — (EICEAKDFERITHR— )
— https://sites.google.com/view/ut-matlab-amb/MATLAB QA
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