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Paligs Latvijas uznemejiem: demo case
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HPC ka inovaciju mugurkauls ar1 Al laikmeta, 19.03.2026




Saturs

e Kas ir superdators?
e Kas ir demo case”?

* Pielietojumu jomas
* Nakamie pasakumi
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Kas ir superdators?

* Superdators = Augstas veiktspéejas skaitloSanas klasteris

» High Performance Computing cluster = HPC cluster

e Superdators is daudzu serveru kopums, kas savienoti ar atru starpsavienojumu
 Jauda ir ~miljons reizu lielaka, ka personalajam datoram > vairaku nedé|u darbu paveiks 1 sekundé

= 2048 CPU nodes
o 262144 cores

2978 GRU nodes |
e 38@ OOO TFIops_

« HPC ir augstas veiktspejas
datortehnikas izmantosana
kopa ar paraleli izpildamu un
optimizetu programmaturu

* |[zmantojama, ja

* uzdevumi parsniedz
personala datora resursus

* javeic Ml modelu trenésana
vai pietrenesana

e jaizmanto lokalie LLM




Kas ir demo case”?

* ekspertu sagatavots aprekina piemers * bez maksas

« demonstré un lauj izméginat superdatora * strada out-of-the-box uz RTU vai LU klasteriem

lespejas konkretiem uzdevumiem. « info@eurocc-latvia.lv atbalstis un palidzés

e parada, ka superdators nav tikai zinatnieku iedarbinat
iekarta, bet ari praktisks riks

HPC Competence Centre of Latvia® o - | create subgrow ;

Group for the HPC demo-case Git repositories, developed for the National HPC Competence Centre of Latvia.

Read more

Subgroups and projects Shared projects Shared groups Inactive

| O RS ‘ Search (3 character minimum) ‘ Q | Created date v | ¥
a Pedestrian detection with Al & *o i
i Created 4 months ago
0 m Air flow in a room using Boltzmann lattice method & #F0
The purpose of this demonstration is to show how to use Boltzmann lattice method to simulate turbulent air flow in ~ Created 5 months ago

a room with an air conditioner and a human figure.

fEN Water flow in a culvert @& Maintziner o i . .
=M% HPC demao-case for the purposes of the project "National Competence Centres in the framewark of EuroHPC" Created Mar 28, 2024 httDS.//,g,ltla b .CO m/e u rOCC'l atVIa
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Gajeju detektesana ar Mi

* Reprezentativs masinmacisanas process
e gajéju noteiksanai,
 starpkadru izsekoS$anai,

* Istermina nodomu klasifikacijai (Skérso vai
neskerso, skatas vai neskatas)

* leklauj datu sagatavosanu un pirmsapstradi
* biezi vien grutaka dala Ml uzdevumos

* |zmanto industrijas standartu (PyTorch,
torchvision, CUDA)

* python moduli parvalditi ar uv (atrak)

https://gitlab.com/eurocc-latvia/pedestrian-
detection-with-ai

Metric

Matched predictions

Unmatched predictions
Unmatched GT annotations
Crossing accuracy (matched set)

Looking accuracy (matched set)

Value
1,783
1,548
1,4M
0.792

0.839 5
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Eku vadibas sistema

M| izmantoSana, lai paredzéetu
temperaturas svarstibas

Input layer Hidden Output

Lauj samazinat apkures izmaksas

Pret datiem agnostisks algoritms

Lietotajs var noradit
* prognozei izmantotos parametrus
Temperature change in room * prognozejamos parametrus
* ievaddatu ilgumu
* prognozes ilgumu

* izmantojamo neironu tikla arhitekturu:
LSTM, TCN, Dense
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—— Input AER-T-AIR.ROOM-3 (degC)
—=— predict AER-T-AIR.ROOM-3 (degC)
e Mesured AER-T-AIR.ROOM-3 (degC)
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Telpas termiskais komforts

* Kvazistacionara gaisa plusmas e
temperaturas simulacija it
* Laika mainigs aerosola koncentracijas 5

sadalijums telpa.
 palidz novértet epidemiologisko drosibu

* Lietotajs var noradit
* telpas izmerus un cilveka poziciju,
* siltumizolacijas parametrus
 patvaligu telpas geometriju
* infekciozas istabas vedinasanu

T.K
290. 291 292 293 294 295 296 297 298

https://gitlab.com/eurocc-latvia/room-model A
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Telpas termiskais komforts

Iznémums, jo atskiriba no citiem demo-case iesp&jams palaist ne tikai uz LU klastera:

* Uz jebkura datora/klastera ar singularity: https://gitlab.com/eurocc-latvia/room-model#preparation-
of-the-environment

« Pat uz personala datora ar Linux (parbaudits ar Ubuntu 18), tad vajadzes root tiesibas:
https://gitlab.com/eurocc-latvia/room-model#running-on-a-pc

y_door_pos 8
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MHD maisitaja modelis

air

lg ‘Ziy

p,v,0,T,B, C.k furnace

AGNETX | FURNACEX

GNET_Y
AGNET Z

U Magnitude
0.0e+0002 04 06 0.8

Elektromagnétiski inducéta skidra metala
plusma taisnsturveida krasni.

Magnetohidrodinamisku (MHD) maisisanu
panak ar rotéjosu pastavigo magnétu blakus
Krasnij

Uzdevums ir multifizikals, aktuals metalurgija

Lietotajs var modificet
* rezgi Salome programma
e plusmas fizikalus un skaitliskos parametrus
e automatiski vizualizet rezultatus

https://gitlab.com/eurocc-latvia/mhd-mixing-

hpc-model
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Kristalaudzésana ar Cohralska metodi

* |zkauséta materiala plusmas modeléSana

v

Cohralska kristalu audzeéSanas process

|lzmantota OpenFOAM biblioteka

|zvéle starp dazadiem turbulences
modeliem - LES, k-w SST, k-€

Pilntba automatizéta rezga generésana,
rezultatu apstrade un attéloSana

* visi geometriskie parametri viena faila

* demonstre tipsiko OpenFOAM
darbplusmu uz HPC klastera

https://gitlab.com/eurocc-
latvia/crystal growth
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Veja slodzes

* |zrekinatas veja slodzes uz ekam

* |zmantota OpenFOAM biblioteka

* nestacionars aprekins - nemtas vera veja
atruma svarstibas

 Divas blakus esoSas augstceltnes

e tas labi parada, ka vide var ietekmet veja
slodzi uz konstrukciju

https://gitlab.com/eurocc-latvia/wind-loads

11
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Udens plisma caurteka

 Parada OpenFOAM iespejas modelet 3D
divfazu (udens un gaiss) plusmu

* Lauj novertéet skérs|u ietekmi uz udens
atruma sadalijumul.

« Automatiska geometrijas generésana -
* lespeja izmantot savu .st/ failu

https://gitlab.com/eurocc-latvia/culvert-

model Ve

00e+0002 04 06 08 1.0e+00
I I

culvert diameter

culvert height

Q =0.2 m3/s

Q=0.4 m3/s

12
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Citi aprekinu piemeri

Boltzmana rezgis
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Heated panel

mmm other
Enterocloster bolteae

B Muribaculum intestinale
Lachnoclostridium sp. YL32
Limosilactobacillus reuteri
Bacteroides ovatus

B Duncaniella dubosii
Acutalibacter muris

mmm Lactobacillus johnsonii

- Ligilactobacillus murinus

Emm Bacteroides caccae
Alistipes finegoldii

B Bacteroides cellulosilyticus
Muribaculum gordoncarteri

EEm Bacterocides caecimuris
Bacteroides uniformis

mmm Parabacteroides goldsteinii
Lactococcus lactis

mmm Phocaeicola vulgatus
Bacteroides intestinalis

B Lactococcus cremoris

Inputs: u, T, q, materials,
number of channels

]

'—>
o — OpenVFOAM
The Open Source CFD Toolbox
" HPC
' cluster
'—>

L

Outputs: T, p

1

RF-DC parveidotaja

energoefektivitate
Matching

) 3 g1
Bias resSistor «—=
Lg1

Rg1
Via

Laikapstak|u prognoze

Monthly mean after DS 2021 7

EURO

o
Supers




Nakamie pasakumi - LNB, Mukusalas iela 3

e 27.03. 9:00 (?) Darbseminars "Ka piesléegties LU superdatoram"
e var nakt ar savu datoru
* iespeja palaist savu pirmo HPC uzdevumu
« priekSzinasanas nav nepiecieSamas
* velams zinat, kas ir Linux komandrinda
* bus kafija un brokastis

« 27.03 11:00 (?) Seminars "Augstas veiktspg&jas aprékinu un Ml modelu izmantoSanas
piemeri uz LU superdatora”

* dzilaks ieskats vairakos demo-case

* prezentacijas un padomi no demo-case autoriem
* nebus praktiska darba
e planotas pusdienas

14
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Paldies!
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Sis projekts ir sanémis finanseéjumu no Eiropas Augstas Veiktspéjas SkaitloSanas kopuznémuma saskana ar granta ligumu Nr. 951732.
Kopuznémums sanem atbalstu no Eiropas Savienibas pétniecibas un inovaciju programmas Apvarsnis 2020, ka ari no Vacijas, Austrijas,
Horvatijas, Kipras, Cehijas Republikas, Danijas, Igaunijas, Somijas, Griekijas, Ungarijas, Irijas, Italijas, Lietuvas, Latvijas, Polijas, Portugales,
Rumanijas, Slovénijas, Spanijas, Zviedrijas, Lielbritanijas, Francijas, Niderlandes, Belgijas, Luksemburgas, Slovakijas, Norvégijas, Sveices,
Turcijas, Zieme|lu Makedonijas Republikas, Islandes un Melnkalnes.

EuroCC Latvija
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