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Eloaywyn

To MATLAB Parallel Server (MPS) amoteAel Aoyloptko tng MathWorks mtou pag
ETUTPETIEL VAL KAVOUUE scale Tov MATLAB kwdtika o€ clusters. Kamola mAgovektnpata

elvat:
1. EUkoAn umoPoAn kat Staxelplon epyaociwy oto cluster.
AUTOLLATOTIONON OPLOUEVWY OXETLKA ETITIOVWY EPYACLWV.

Avvatotnta urtooAnc amo vav umoloylotn pe MATLAB oto HPC cluster pe moAu
arAa Bnuata.

4. Me n xpnon tou Parallel toolbox kaBiotatat tblaitepa eukoAn n
TAPAAANAOTIOINGN TOU KWOLKA XWPLG VO AITLTOUVTAL TIOAAEG YVWOELG TTAVW GTOV

MOPAAANAO TIPOYPALLLATLOUO.



MATLAB Parallel Computing Toolbox

Lol vaL LTITOPECOUE VAL XpnoLpomotnooupe Ttov MPS elval anapaitntn n eykataotaon
tou Parallel Computing Toolbox tomwka oto Desktop pac. Entonc Ba mpemnel va
EVYKQATAOTNOOULE KaL plor oelpa amo plugin scripts yia Slurm ta omota xpelalovtol
WOTE Vo UTtoBaAlovToL cwoTta oL epyaciec pac oto cluster kat va kaBlotatal duvatn
N apdidpopn emnkowvwvia tou Matlab pe to cluster.

1. Parallel Computing Toolbox [https://www.mathworks.com/help/parallel-
computing/]

2. Matlab Documentation https://hpc.it.auth.gr/applications/matlab/



https://www.mathworks.com/help/parallel-computing/
https://www.mathworks.com/help/parallel-computing/
https://hpc.it.auth.gr/applications/matlab/

Baolkec evtoAec (1/2)

wige  *Parpool: e auvtr) TNV evtoAn pmopoupe va SnAwoou e
wikes  tooec cpu BENoUE va SEOLLEVOOUE, TIC Omolec Ba
[‘ LLTOpoU UE Vo xpnolpomotloU e interactively. H xpryon tou

parfor neplopiletal povo peow tou ondemand partition. Ot
HATLAB® MEPLOOOTEPEC EVIOAEG avolyouv auTdpata parpool.
. eparfor: n evtoAn autn pag 6ivel tTn duvatotnTa va
Tpeoupe maparnAa for loops, xpnotponolet by default

ooouc workers BAemeL. MpemeL va TPoOEEOU LE va. elvarl
aveECAPTNTEC METAEL TOUC OL ETIAVOANPELC WOTE VAL
‘\ LLTTOPOUV VoL TPEEOUV TTOPAAANAQL.

espmd: n xprjon Tou mpoteilveTal 0TV BEAOULE Va

TPECOULE EVTOAEC OL OTTOLEC ATIALLTOUV ETIKOLVWVLAL
LLETOEL TwV workers.



BaolkeC evtoAec (2/2)

edistributed: pe tnv evtoAr) autr punopoupe
va onuouvpynooupe eva distributed array
— Qo €va aVTIKELLEVO datastore, oL workers

Worker Worker

e MATLSS 4 A AELTOUPYOUV LOVO OTO KOULATL TOU array

parpool Worker Worker ’
TTOU TOUC AVTLOTOLXEL.

Worer

Worke *gCp: N EVIOAN onurr']lemcsrpécbewo TPEXOV
parallel pool avtikeipevo.

Worer

Worker

\_ Y YA pxouVv TIOAAEC KOOl EVTOAEC TIOU EXOUV
SLaPOPETLKN Xpron, TapoTtavVw
nAnpodoplec umopoU e va Bpou e
https://www.mathworks.com/help/parallel-
computing/run-code-on-parallel-pools.html.



https://www.mathworks.com/help/parallel-computing/run-code-on-parallel-pools.html
https://www.mathworks.com/help/parallel-computing/run-code-on-parallel-pools.html

Xpnon MPS peow tou ondemand

[l va xpnotpomotnooupe To MPS umopoupe vo avoléoue eva interactive session
oto ondemand Partition kat amo to neptBaAlov Tou va xpnotponotnoou e to Matlab.

1. Tnyalvoupe otnv emtthoyn Parallel

4\ MATLAB R2022b - academic use
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2. EmAeyoupe Create Manage Clusters
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Xpnon MPS peow tou ONDEMAND

3. Mmopou e elte va SnuLouvpynooupe to Siko pac cluster profile ette va kavoupLe
import kamoto profile Kal va KAvou e TIC aAAayEC TTou BEAOUE, TO OTIOLO Kot
npotelvetal. Kavoupe import armno to path

"/mnt/apps/prebuilt/matlab/parallel-profiles/rome.mlsettings”

4 Cluster Profile Manager el lager IH'
iy nl 9 ‘% Manage Licenses & Alerts - =
q " Cé] &_‘ g Duplicate 2 Rename L_e W L@T : ; e it ‘ fil fr fil | o X
Discover Add Cluster Create Cloull |Import| JEdit Delete Set as Default Export Validate £9 FestCiond Coneeendty Help |I'I'Ip0ﬂ.' PEOHICS RO £ | s
Clusters  Profile = Cluster [Imp4 - (3 Cloud Center

CREATE MANAGE PROFILE VALIDATE CLOUD HELP

1 AP, .
Cluster Profile Processes Type: Local Machine Processes Look In: |C’ parallel-proflles 'i Dﬁ “— ':"""5

Processes (default)

Properties | Validation |, Edi B rome mlsettingg

Description of this cluster Process-based workers on the local machine
Description

Number of workers to start on your local machine number of cores, up to 512 (default) Pr
NumWorkers

Number of computational threads to use on each 1 (default) Pre
worker
NunThreads

Folder where job data is stored on the client determined at runtime (default)
JobStorageLocation

¢ FILES AND FOLDERS

Automatically send code files to cluster, Data files or true (default) File Name: /mnt/apps/prebuilt/matlab/parallel-profiles/rome.mlsettings
folders must be listed in the AttachedFiles property.

AutoAttachFiles

Files of Type: |Profile (*.mIsettings, *.settings) 'I
Manually specify files and folders to copy from client <nones>
to cluster nodes (One entry per line)
AttachedFiles - I Open | | Cancel J

ars on the local

to 512 (default




Xpnon MPS peow tou ONDEMAND

4. 3TN OUVEXELQ UIMOPOUE va Tpooue o€ omoladnmote allayn Beloupe oto profile
WOTE va TTANPOL TLC AT OELC TOU job tou BeAou e va Ttpe€oupe. MMmopoU e va
Kavou e validation oto profile em)\év_ovraq TLC KATAAANAEC EVTOAEC.

4

Cluster Profile Manager

o Bl
Manage Licenses & Alerts
U\ ‘{rl:' Ca: &j j By Duplicate 7 Rename B V 21_ : ; e N @
‘est Cloud Connectivi
Discover Add Cluster Create Cloud Import Edit ﬁ Delete @ Set as Default Export Validate Y
Clusters  Profile » Cluster -

Help
¢ Cloud Center

E MANAGE PROFILE VALDATE = CLOUD
| Cluster Profile | Rome Partition Type: Slurm (How to configure)
Processes (default)

Properties ~ Validation |

‘ Stage ‘ Status | Description |

[¥l Cluster connection test (parcluster) Q Passed

1@1:' test (createjob) Skipped [Not included in validation.

[¥l SPMD job test (createCommunicatingiob) & Passed Job ran with 32 workers.

Pool job test (createCommunicatingjob) @ Passed Job ran with 32 workers,

[vl Parallel pool test (parpool) @ Passed

Parallel pool ran with 32 workers.

Number of workers to use: EEH:

STAGE DETAILS

No further details for this stage.

EEEsQ@E




Interactive

MATLAB
Client

i

MATLAB
Workers

444
444

Start local or remote parpool,
run PCT commands (scripted)

- VS, -

Batch-style
MATLAB
Client
‘l MATLAB Warkers
(maybe via
Parallel Server)
e AEArararars
4[] d][d][4
e e ArararaEars
AEAEAEArArAEAED
Scheduler A4 A A d]A]4
ile tral e arararard
(file transfer) FAFAFAFAFAFarar s

Submit jobs, task functions
to local or remote parcluster

Xpnon MPS peow
tou ONDEMAND

5. AkohouvBwvtoc autn tn tadkooia
LLTTOPOU LLE VOL TPEECOULE EPYAOLEC elTE
LLEOW TNC €VTOANC batch elte
avolyovtac parpool. To parpool pac
Slvel tn duvatotnta va OECUEVOCOULE
TIUPINVEC KAL VOL TOUC XPNOLLLOTIOLOU UE
interactively to omolo opwc oev
NMPOTELVETOL VIO LLEYAAO TTANBOC
TUPNVWV.
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GPU (Hundreds of Cores)

Device Memory

-

Xpnon GPU oto

MPS

>To Matlab pmopoupe evkoha va
xpnotwuornowooupe GPU yla
OPLOUEVOUC UTTOAOYLOOUC TTOU
BEAOULE VO KAVOULLE.
AnpoupyoU e gpuArray objects
KoL TA XELPLOLOLOTE OTIWC KOl EVAL
arAo array. To Matlab avtopata
SdeopeveLtn GPU tou
OUOTNMATOC HaG, XwPLg
TEPALTEPW ATIOULTOUUEVEC
EVEPVELEC
[https://www.mathworks.com/co
mpany/newsletters/articles/gpu-
programming-in-matlab.html]
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Hap(’]ﬁELVU.a delete(gcp('nocreate'))

YrooAnc Epyoaotag ¢ = parcluster("ampere")

Create a job and submit it to the cluster.

job = batch( ...

c, ... % Cluster object created using parcluster
@simple_gpu_benchmark, ... % Function or script to run
1);

wait(job);

results = fetchOutputs(job)




Ert\oyocC

O MPS koBLota apketa eUKOAN TNV UTOBOAN TTAPAAANAWY EpyaCLwY OTO cluster,
OTIOU LOLC ETILTPETIEL VOL KAVOULE Scale Kol o€ TepLloooTeEpQ

*Oonylec yLa tn xpnon tou MPS otn cuotolyio pmopette va Bpeite

https://hpc.it.auth.gr/applications/matlab/

*Oonylec kat mapadeiypata yia to MPS umnopeite va Bpelte kal oto site Tng
Mathworks

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