St Petersburg

University
www.spbu.ru

-, GRID2023 =

&

Methods for full scale simulators development
for complex technical objects control

Alexander Degtyarev

a.degtyarev@spbu.ru
Saint Petersburg State University

Yury Pylnev, Victor Smirnov, Vladimir Dolgov
Engineering company «kNEOTECH MARINE»

spbu.ru 6 July 2023



Full scale simulators

Characteristics

1. Llenb — oby4yeHne NMYHOro cocrtasa yrnpasneHUo CNOXXHbIM 0ObEKTOM U
pearMpoBaHuE Ha HeLTaTHbIE CUTYaUuK

2. CocrtaB — pa3HoOpogHble KOMMNIEKChI, NpeaHa3Ha4YeHHbIe O CUMYNSALUK
OTOENbHbIX CUCTEM

3. OpraHuzayumsa — konnekTueHas paborta pasnuyHbIX noapasgeneHun, a
Takke KoMaHAbl BHYTPU noapasaeneHus

4. Apxutektypa — pacnpeneneHHasi BblducnuTensHasa cpeaa

5. WHTepdenc — no BO3MOXHOCTU MosiHasa ummtauyua paboyero

npocTpaHcTBa



Information support system
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Digital twin

Classification
1. 3D model

2. Full scale mathematical model
3. Simulator



Simulator

Characteristics

1. Mopgenb MOXET ObITb HETOYHOW U OTPpaXkaTb AUHAMUKY TONbKO
Ka4eCTBEHHO

2. Mopgenb HanpaBneHa Ha NpaBuUIlbHYIO NOMMYECKYI0 NocrieaoBaTeribHOCTb
OEeUCTBUN

3. CTteHg nomkeH B TOYHOCTU NOBTOPATL paboyee mecTto obyyaemoro.
Bo3moXxHO ucnonb3oBaHue cpeacTs AOMNONMHEHHOW UMK BUPTYasibHOMN
pearnbHOCTU

4. QOrtpabarbiBaeMble CLeHapUN OOMKHbI BKNOYaTh B ce0A Kak HopMarsibHble

yCNoBMSA 3KCNnyataumm, Tak u pearmpoBaHue Ha sKCTpemarbHble
cuTyaumm



Complex simulator
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Complex simulator




Extreme situation simulation
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Extreme situation simulation
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Virtual supercomputer

Build tailored virtual computing environments:

Tune the computing infrastructure to optimize application performance and optimally distribute
virtualized physical resources between applications — application-centric approach

Virtualization of resources
Create virtual clusters that match application profiles (configurable CPU, memory, network)

Use light-weight virtualization with less overhead
Enable flexible configuration of infrastructure

Different applications have VC1
different profiles
and requirements VC2

VC3
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Applications

1.
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Applications
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Conclusion

1. Computational experiment in real time requires
decomposition of mathematical models and
algorithms of control and visualization

2. Virtual private supercomputer is the way to
complex simulators design

3. Concept of digital twins requires more serious
approach



