RIGAS TEHNISKA
UNIVERSITATE

R\ LATVIJAS
Q. 5 UNIVERSITATE




Dazi praktiski HPC
pielietojumi

tija.sile@lu.lv



Tija Sile: Iss CV

* Doktora grads fizika — Latvijas piekrastes véja pétijumi
e 15 gadu pieredze zinatniskaja programmeésana

* Pieredze HPC lietosana — loti lielu aprékinu veiksana, ieskaitot, uz EU
limena sistemam

e EuroCC projekta — kompetencu cempions. Drikst domat par mani ka
par lietiSko savedéju, kas iepazistina HPC lietotajus (potencialos
lietotajus) ar ekspertiem, kuru atbalsts var but nepiecieSams.



Prezentacijas saturs

Lietas, ko var izdarit ar lielas jaudas datoriem:
* |zveidot masinmacisanas modeli, kas palidz ékas energoefektivitatei

* |zpétit, ka notiek gaisa apmaina telpa

e Saréekinat, kuras vietas appludis un ka uzbuvét dambi
 Sarékinat, cik daudz smilsu pazud no pludmalém katru gadu



Laika prognoze jusu telefona ir tapusi uz HPC

& Severe Weather

Severe Forest Fire Warning until 20:00.
Additional alerts: Moderate Thunderstorm
Warning, Moderate High Temperature
Warning.




Al, ML un LLM

* Al — Artificial Intelligence, Maksligais Intelekts
* AGI — Artificial General Intelligence: "ta ka cilveks" — neeksiste, neeksistés
tuvakos 10...100 gadus vismaz
* Machine Learning — Masinmacisanas
» Strada loti labi atseviSkas nozarées — tulit pastastisu vairak
* Piemers labajai nozarei — attélu atpaziSana
* LLM - Large Language Models, pieméram, ChatGPT, utt.
* Nav Al
» Sobrid notiek aktiva LLM iesp&ju izmanto3ana biznesa
* Tijas viedoklis: LLM spéjas ir parvéertétas



Pajautasim
LM ka
letaupit
naudu uz
elektribu?

Secinajums: LLM pagaidam isti nepalidz.
Jameégina kaut kas cits - masSinmacisanas

There are many ways to make your house more energy efficient and save money on your bills. Here are

some tips based on the search resulis

i B .

Change your light bulbs to LEDs. They use less energy and last longer than incandescent bulbs.

Wash your clothes in cold water if possible. This reduces the energy needed to heat the water and
also preserves the fabric of your clothes.

Air seal your home. Sealing cracks, gaps and leaks and adding insulation can prevent heat loss and
improve comfort. You can use a caulk gun or a can of foam to seal up any openings in your attic,
crawlspaces, windows and doors.

Replace old appliances with Energy Star certified ones. These appliances are more energy-efficient
and can save you money in the long run. Look for the Energy Star label when shopping for kitchen
appliances, washer, dryer, water heater, furnace, etc.

Install a smart thermostat. This device can automatically adjust the temperature of your home
based on your schedule and preferences. You can also control it remotely from your phone or
computer.

Install solar panels or water tanks. These can provide renewable energy for your home and reduce
your dependence on fossil fuels. Solar panels can generate electricity from sunlight, while water
tanks can store hot water for later use.

Open the blinds. Letting natural light in can reduce the need for artificial lighting and also create a
pleasant atmosphere in your home.

Install a wood stove or a pellet stove. These are more efficient sources of heat than furnaces and
can also create a cozy ambiance in your home. Wood and pellets are renewable fuels that have
lower carbon emissions than gas or oil.

Draw curtains over windows at night. This can help insulate your home and keep the heat in during
cold weather.

| hope these tips are helpful for you.®

Learn more: 1. directenergy.com 2. wikihow.com 3. conserve-energy-future.com +2 more 10f30 @



Apskatisim vienkarsotu pieméru.

Pienemsim, ka més gribam cept cukgalas cepeti (vai lielu kartupeli), un més
gribam uzzinat cik ilgi tas ir jacep.

Mums ir 1.5 kg cukgalas. Pavargramata piedava Sadu tabulu:

Sausmas! Tabula nav informacija par to, cik ilgi jacep, ja cepesa svars ir 1.5 kg!

EuroCC Latvija
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Risinajums: 1.5 kg smagam cepetim vajag cepties 225 minutes.
Sis darbibas formalais nosaukums ir "interpolacija".




Logiskais jautajums

Mums nevajag masinmacisanos cukgalas cepsanas ilguma gadijuma. Mums
pietika novilkt vienkarsu liniju.

Kur 1sti ir masinmacisanas prieksrociba?

Cilveki, kas ir cepusi cepeti zinas, ka Sadiem datiem nevar lidz galam
uzticéties. Tie aptuveni pasaka pareizo atbildi, bet patiesiba véra ir janem:

Cukgalas sakotnéja temperatira (iznemta no ledusskapja?)
CepesSa forma

Cepeskrasns 1patnibas

Tas, ka temperatura dazados cepesa punktos ir dazada

Kas vél ir cepeskrasni — kartupeli, darzeni, utt.

Ar vienkarsu liniju vairs nepietiks!




Masinmacisanas prieksrociba

Ja més uztaisitu 10'000 eksperimentu ar

dazadu svaru cepesSiem
dazadu izméru cepeSiem
gan tikko iznemtus no ledusskapja, gan pastavejusus ara

ar kartupeliem apkart un bez piedevam

mes varéetu uztaisit modeli, kas nemtu véra visus Sos faktorus un
nodrosSinatu perfekti izceptu galu katru reizi!

Slikta zina: neviens netaisis 10'000 cepesa eksperimentus!
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Apskatisim realistiskaku situaciju

Mums ir meérkis noturét istaba 25 gradu temperaturu, bet ara ir karsta
diena. Mums ir varsts, kas var istaba palaist dzesésanu.
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Var darit labak:
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Goal of model in demo case

Temperature change in room
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Masinmacisanas modela parametriem ir
nozime!

renormalised
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Labi uztrenéts modelis

renormalised
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Slikti uztrenéets modelis



Gaisa cirkulacija telpas

Telpu epidemiologiska
drosiba

* COVID pandémija aktualizéja
jautajumu — ja telpa atrodas
slims cilveéks, cik labai ir jabut
ventilacijai, lai samazinatu
inficéSanas riskus citiem

cilvekiem

* [zmantojot HPC veiktus . \
apréekinus var pateikt ka cirkule y_door
gaiss telpa

Var uzstadit patvaligus telpas izmerus
EuroCC Latvija



Skaitliska modelesana

Principi

e |staba tiek sadalita vairakos

miljonos mazu klucisu

e Katra elementa (kluciti) tiek 1%

apskatiti fizikas likumi,

pienemot, ka visi parametri

T

klucisa iekSiene ir konstanti

i

e Atkariba no problémas var

modelét situacijas attistibu laika :

vai statisku stavokli

Numerical mesh: front view
EuroCC Latvija
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Rezultati atkariba no telpa izmeéra:

: However, PC simulations will be 10-20
times slower, and even impossible for large
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Ka paredzet plidus?

Pludi Jelgava 19.06.2023

https://www.la.lv/kad-lietus-tiek-mazliet-par-daudz-lietus-
appludinajis-jelgava-vairakas-pilsetas-ielas-un-krustojumus




Ka raksturot pludus?

Pladi var vienu gadu but, bet citu gadu — nebut. Pludi var but stipraki un
vajaki.

Tapéc nav jégas runat par vidéjiem pludiem, ta ka runa par videjo
temperaturu.

Pladus raksturo izmantojot apzimejumus "pludi, kas atkartojas reizi 10
gados" (tik stipri pludi atkartojas aptuveni reizi 10 gados), vai "pludi, kas
atkartojas reizi 100 gados".

Sados laika horizontos ir janem véra klimata parmainu ietekme.




InZenierblivju optimizacija un ietekmes vértéjums

Reala laika un prognozésanas sistemas
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PLUDU MODELESANA

Kas ir nepiecieSams?

Geotelpiskais modelis

Scenariji (meteo, tehno, klimata uc

Hidrologiskais, hidrauliskais, hidrodinamiskais modelis

Modela kalibracija, aprekinu veiksana, pludu kartésana

IT sistemas izveide
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Geotelpiskais modelis

* Informacija par reljefa augstumu

* Informacija par notekam, to caurlaidibas spéju

129




Pladu veidi
e Juras vejuzpludi

* Ja Latvijas teritorijai pari iet ciklons, tad var gadities, ka véjs dzen juras udeni ieksa
Daugava un applust Daugavai piegulosas teritorijas

* UpjuizieSana no krastiem, pavasara palu vai lietavu dé|

* Pludi nepietiekamas noteces dél, pieméram, spéecigas vasaras lietavas




JURAS UZPLUDI
Reizi 100 gados,
Ganibu dambis

Musdienas, tuva
un tala nakotne
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Cela ietekme uz pludiem,
Skersgriezumes.

Lietuva, pavasara palu situacija.

Level, m

— Water level Proj. height Ref. height — Velocity
4.0
4l
| {3.5
31 {3.0
- ~ e g heS— e P

N
o
Velocity,m/s

—
wn

1.0
v 10.5
_h o : 0.0
-6000 -5000 -4000 -3000 -2000
upe Applistosa Attalums, metros

cels teritorija



Sanesi — smiltis vai cits materials, kas tiek transportéts ar
udeni

Nozimigi krasta erozijas procesos, sanesi apgrutina kugu
transportu ostas




A
D
B
K Mh.—ﬁ.. AT
VAN
RS

IS
Aavyy. oY

5 m%rqbsv

&
AT
o]

7

KD
s
ar vy,

VAV
PR

)

st
’ s

BOANSERD

?«a»»ﬁ.-www%umm“

AT AV v

.‘r(.r NSEK] &l

NP

6312000 i
6311000 |

am juru mazos

Tas pats princips — sadal

6310000 |-

ikumus

ikas |

iz

f

inos un parvérsam

gabal

datorprogramma.

6308000 -

6307000

326000 327000 328000 329000 330000

325000

324000



(@]
c T
>
& T
-} O
— V
=0 x g "
0 & nlb m ©
S o + o °N
2w 0 .28
v @©
© O !C N mw
= 2 F > o nm
= o '® o =
© 1© c X
0 g £ = 0
1V v 5
= mm w) '~ hVd
N DL o N
() w o > a1 >
epeb/w/ w ‘ewsn|d ngaueg
S o o o & & o - o
s B 8 B ®B B B

400000

o
m
w
m
=
5
I\\
"\\\ m
- - .
.- m
dr]f‘()" - m
f..ff"' -Ar‘.i.f""
- - .- aae O.rc.f/llll -
fffff&.ft.f!f"l"‘ - N N
ffff‘n”f’ff‘.l"" - % W W
f;.%\%%kfo.ffffﬂ"‘ ~ WA NN
‘\A‘\\\\\\A.f/////ﬂf "N NN m
Vb WNFNFEAS W //’t.'. S
I\ 4 e IR, YUY @ 4
/A/, e e AN A YRR oy
NN - e s o 7 A 4 LI I Y
N\ N\ RN N f e T B
R R o e x *‘.¢,
Yy X\ LN S - f 44 4
“ W 74 44
w - 71 £44
S L B B

-‘-o-—b-.—'”l”"

T x A
"’l”’-‘

400000 -
350000 {
300000



420000 - — 100.0
0 Rigas Juras lici sanesu
' plUsma ir stipri mazaka.
B 20.0 Skala ir logaritmiska!
-10.0 s
S
380000 - 5.0 ME
8
20 ¢
360000 - 3
1.0 5
3
05 @
340000 -
0.2
0.1
320000 4
0.0
300000

400000 420000 440000 460000 480000 500000 520000 540000



35007 N 1 \ —— Pldsma

3000 - [\ ]I —— Intensitate

2500 A

2000 -

: 2+ +360 460
%9 ypL- 05-9-65+ 0ET +0FTHOLLY

X/J

O
.

.
%
x

1500 {\./

o2
159 ASAX>

1000 -

500 -

Sanes$u plasma, takst. m3/gada

-500

% |

avilos

LT/LV
Liepaja -
Akmensra
P
Jarkalne -
Uzava -
Ventspils -
Ovisi -
Mikeltornis -
Kolka -
Melnsils -
Roja 4
Mérsraga baka -
Ragaciems
Skulte -
Tuja -
Salacgriva A
LV/EE

Saja slaida tiek apskatita sanedu plisma tikai gar krastu. Bet ari $eit lielaka intensitate ir
Kurzemes Baltijas juras piekrasté — no Liepajas lidz OviSiem. Ari Seit plusma ir virziena no
dienvidiem uz ziemeliem, no Lietuvas robezas uz Kolku.



2005-2018.

8
i
;] rozia gadS.
S 6
o
(=) . - v -
L £ Lai arT saneSu plusma
Vlenka.rsots S4 gar krastu nav
modelis 5 3 vienigais process, kas
EU e
X 29 nosaka krasta eroziju,
11 tam ir ievérojama
__..—-_.——-'——'“__'_M/‘_\\"‘w -
S & f3g sewz szsg i BEif sp nozime.
E § $8€3 Rgd5 2228 38 EF2F §S Galvenokart notiek
43 & 3 5 o = 5 W g S ..
£ > 3 e g 3 erozija, krasta
1 .
6 = pieaugums notiek
i © tikai atseviskas zonas
NoverOJluml ié‘a Kurzemes Rigas Jiras
no satelita : N erozija =X =
g A J lica krasta
@
- : .
L Krasta
= pieaugums
g i , Eem Visi dati
1 —— Vidgjoti dati
-6 4 —t | — : —t | | : ; i I I | ] L
> s &2 S22 2g g2 S S g §S£5 sSh
S 0§ By 8265 €T e EEZC G5
S T - 3
2 g«
=



Ar modelésanas palidzibu
iesp&jams noskaidrot, ka
hidrobuves ietekme
straumes un vilnus to
tuvakaja apkartne.
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Bez hidrobuvem Ar hidrobuvem

Straumju sadalijums Ventspils ostas apkartné konkretas vetras
laika, kad vgj$ ir galvenokart no ZZR. Pirms hidrobiivém
straume pal€ninas un noliecas jiiras virziena, bet aizv€ja pusé
atjaunojas.



No straumes un vilnu sadalijuma
var aprékinat sanesu
koncentraciju.

Ar1 Saja gadijuma var izpetit
kada ir hidrobiivju ietekmé.

Bez hidrobuvem Ar hidrobuvem

Sanesu koncentracijas sadalijums Ventspils ostas apkartné,
konkretas vetras laika, kad vejs ir galvenokart no ZZR.



Secinajumi

Augstas jaudas datoraprekini ir mums visapkart
Masinmacisanas var palidzet optimizet eéku apsildi
Apréekini var pateikt ka virusi izplatas telpa

Var paredzet pludu vietas un lielako pludu intensitati

Var prognozét ka ostu hidrotehniskas buves ietekmés sanesu transportu.




SaneSu parvietosanas jura izpéte un
laba juras vides stavokla kvalitativa
raksturlieluma “Hidrografiskie
apstakli” raditaju aprobacija

Pasiititajs: Vides aizsardzibas un regionalas attistibas ministrija

Izpilditajs: SIA “Procesu analizes un izpétes centrs”
04-Mar-2019 Ligums IL/14/2019

Nosléguma zinojums

Riga. Decembris — 2019
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