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Remote Participation - Retrospective and background '."

INSTITUTION PROJECT

2018 —first approaches Main activities since 2018: CENTERITER

* Design, development and prototyping of Remote
Participation Center (RPC) model;

* Testing of interconnection with ITER networks, with
respect to cyber security standards (VPN, firewalls and
routing challenges);

* |nvestigation of the data transfer limits via existing public
networks (reliability, speed accuracy, latency, volume
dependence, public networks interconnections problems
and etc.)

 Testof ITER remote participation interfaces (Unified Data
Access servers, Data Visualization and Analysis tools, etc.).
Access to experimental data.

* Exploring the administrative and technical boundaries of
participation - What we can and cannot do remotely.
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RPC results demonstrated on previous IAEA TMs '."
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Dr Igor Semenov and Co-authors, “RUSSIAN
PROTOTYPE OF ITER REMOTE PARTICIPATION
CENTER”, 12th IAEA Technical Meeting on Control,
Data Acquisition, and Remote Participation for
Fusion Research 13—17 May 2019

Oleg Semenov and Co-authors, “Approach to
Remote Participation in the ITER experimental
program. Experience from model of Russian
Remote Participation Center”, 13th Technical
Meeting on Plasma Control Systems, Data
Management and Remote Experiments in Fusion
Research, 5-8 Jul 2021

Denis Stepanov and Co-authors, “Remote
Participation in ITER Systems Commissioning”,
13th Technical Meeting on Plasma Control Systems,
Data Management and Remote Experiments in
Fusion Research, 5—-8 Jul 2021
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Remote Participation Center - TODAY '."
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Mr Denis Stepanov (ITER Organlza ‘
Progress with Remote Participationé ===
Tools in ITER Control System




Current activities - independent HMIs based on EPICS PVs
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Current activities — 3D visualization based on EPICS PVs ‘.”
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Next step — scientific collaboration via RPC '."
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RF DA Main Remote Participation Center, Troitsk @
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Construction and commissioning — 2025-2026 CENTER ITER
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« St Petersburg

Troitsk_,Moscow




Russian Scientific Network for Fusion Research — Fusionspace.ru Q’

INSTITUTION PROJECT
Project was started in 2021 in scope of Russian Internal Fusion Program and prototype of common IT ~ “= =" =F
space for Fusion Research was created on the basis of Rosatom enterprises (TRINITI, NIIEFA,

Project Center ITER, RFNC-VNIIEF) and Russian Academy of Science institutes (IOFFE, IAP, BINP).

Main goals:

e access to accumulated knowledge in Russia;

« delivery of instruments and services for joint research in Fusion;

 modern, reliable and comfortable information access for scientific results in Russia;

 web-portal for science information exchange (scientific data, software repositories, codes and
standards);

«  participation in distributed experiments from any network point on any experimental machine;

« shared computing resources.

Current status:
1. Common scientific network is established in 13 research institutes in RF;
2. Software, Hardware and Infrastructure approaches are tested and approved,;
3. Services and applications:
«  Scientific workshops;
«  Distributed experiments;
Experimental Data Exchange.




Population - 13 Fusion Research Centers united in one Network
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Remote Participation Centers — 13 centers created
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Joint laboratories — 12 data sources connected '.',
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Joint laboratory (SL) — a set of software and hardware resources necessary for the
exchange of scientific data with information systems of the fusion research facility, as well
as technical solutions.
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FusionSpace software products '."
Software for scientific collaboration: INSTITUTION PROJECT

CENTER ITER
1. User coordination, control and searching platform. roRATon
2. Platform for inter-communication and scientific events (including integrated videoconference technologies).
3. Wiki-like storage on publications, news, information and etc.
4

Fully flexible search for anything inside FusionSpace.

Software for data exchange, processing and visualization:

1. Software for acquiring, transmission and storage of the scientific data of different formats and volumes.
This data is received from joint laboratories and after standardization is stored in central storage in native
and standardized formats.

2. Software for analyses and visualization of experimental data, aimed on data in standardized FusionSpace

format:

. User application integration;

. Standard mathematical functions;

. Multi-user operation regimes;

. Data visualization tool with flexible settings.

3. E-Logbook for any exist and new device as service.

13



Basic scenario: from guest to verified user of FusionSpace Q
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[obpo noxanoeats!

Bac npuseTtcTByeT
FusionSpace.RU!

Peructpauwa Ha nopTane

CUHTE3a

Bbl HaxoguTecs Ha cTapToBoW cTpaHuLe lNopTana HdopMaLoHHoro obmMeHa B 061acTi yNpasnsemMoro TepMosAEPHOMO
9 Pycckmin =

Ecnu paHee Bbl yxe BbiM 33pervcTpUPOBaHLl, TO MPOCTO NeperauTe Ha CTPaHWLY BXoda

¥ MEHA ECTb Y4ETHAHA 3ANWUCH
Mmga =

Ecnu y Bac oTcyTeTBYeT yuéTHARA 3annch 1 Bl xoTenu Bbl e€ nonyunTh, TO NEPERANTE Ha CTPAHWLY PErMCTRALMM W 3aN0NHUTE

HeoBxoQMMble CBEEHUA Pamunnn *
OTyecTBO
Norun *
Bac npueeTcTBYET -
F : S RU l Pycckun + INeKTPoHHaA no4yta *
usionopace. . o ) )
Ona poctyna K cepercam AWM WKIN eseguTe: Pycckuid
Homep TenedoHa *
English
NoruH
Mapone *
Mapons MNoaTeep:xaeHue napona *

BOMTH BOCCTAHOBWMTE JOCTYN
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User profile 6’
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Mown aKafeMn4eckre cratycbl

Mpencpasarens ) Acwpant ) =
0b6o MHe

ANPOCTO B3AN 1 3aN0AHIUA UTO-TO © cebe
Mown KOMNeTeHUMM

BeGpaspabotka () IT -

Mon KOHTaKTbI

MNeaHoe WeanH OtuecTteEo a.vishnya 2y COXPAHWTE

Mpouee
3anBKa Ha paccmoTpeHum (ot 17 vioH. 2024) NOOPOBHEE Pyccuuin -

(UTC+02:00) Kanururrpan -

M@ PAH -

Benywmit Hay4HbIA COTRYOHWK v @ OBPATUTLCA B MOLLIEPHKY

[NonHoTa HanonHeHWA |‘|p0¢|p1j'|§:| ——— 90%

3anonHWUTe cBeneHUA o cebe ANA NOBbILLEHUA NPOLEHTa NONHOTS! ApoduaA.  MOIPOBHEE User can f||| in their prOfile
Information, like skills and other
kind of info for communication
with other users on the

060 mre FusionSpace

H NEOCTO B3AN WM 2anN0NHWN 4TO-TO O cebe ‘

Mow akapemuyeckme CTaTyChbl

Mpenopgasatens o AcnupadTt o -
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News, WIKI articles and vector-based search
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Ui a3
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rTuBucTCKoro CBY-r
LW MN33MbI, NPH KO
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TecToselr Q, nowck
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TecToBan CTaTbA BUKK
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SHHOTALMR TECTOBOM CTaToi TYT Ele TERCT
o

TectoBan HosoCTe 1
HOBOCTH
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16



>

Events
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27 28 30 31 01 02 [E‘."."MHEIP jc,rEjCE_EE
test seminar 2 * a
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Orotnasars

YT
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TecToBbIN CEMUHAP Cosewanne

CemmHap Unuhanauiue

@ c1806 = Meponpusatus Q| Pyccuit ~ g Buwus Aprem

§ © Ounain v

Cnmcok

TecToB

o S Enroll process and online events via
Russian Videoconferencing System

ZemuHap TecTORbIN +2 YYACTBOBATH  +

Meponpusitve 3annaHngosaHo ¢ 18 uighis 2024 no 19 utons 2024 Y4acTsosaTs

TecTos!

PenakTnposaTh

KoHdepeH
® ci806 OCHOBHbIE CBEAIEHNUS O MEPOMPUATUN
c
MecTo nposeaeHus OnnaitH
© Toyrom
GD https:/ii

Takke KaK COLManbHO-3KOHOMMYECKOe pa3BuTIe TpebyeT aHann3a CMCTeMb MacCoBOro y4acTUs. besycnosHo, rpaHmua obydeHus kagpos B

3HAYUTENBHOM CTENSHY 0DYCNOBNVBAST BAKHOCTL CUCTEMEI 0DYYEHNA KAAPOE, COOTBETCTBYIOWEN HACYLWHEIM NOTPEBHOCTSM. PaBHbIM 0BpazoM,
MNOBbIlEHME YPOBHA MPaXAaHCKOro CO3HAHWS He OCTaBNAET WaHCa AN\ HanpasieHWi NPOrpeccMBHONO PasenTUA. Ho coLvanbHO-3KOHOMMUYECKoe

pa3sByT/ie MPEROCTABNAET WHPOKME BOSMOKHOCTH AR NEPBOCHEPEAHSIX TPEBOBaHHTI
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Services
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KaTaJ‘IOI' CepBMCOB = CepBuMchl Q Pycckuii - g lyces Oemua

BHECIEH] LIS CERHMECLEVIEY Cepeuc PacyeT Ha BLIYMCNIUTENBHOM KNacTepe

O CEPBWCE MOS 3ARBKA

Nabopatopus TON-NB - IHCTUTYT sipnepHoi GrUsvkin nmeHn I .
bynkepa CO PAH Craryc:

FON-ME -Hay=Ho-WCCNeN0BaTENbCKaAR YCTAHOBKS KOTORAR 00beAVHAET & cefe LeHTPaNsHYKD Mra3canHaMHHecky
NOBYLIKY W CEKLMKM € MHOMONPOBO4HEIM MATHUTHBIM NOMNe, «rohpMpoBaHHaR» QOPMA KOTOPOTD CYLUECTEEHHD
33MENNAET MNA3MEHHEIR NOTOK, B PEIYMETATE HEMD YMEHBLUSHTCR &0 NOTERM.

DopMyIMPOBKE Hay4HOM 3agaqmn *

KpaTkoe onucaHue pabot *

Nabopatopua M1 - VIHCTUTYT saepHoit duzmkn nmeHu . M. Byakepa
CO PAH KonudecTeo 1 cpokm nybavkaumii no ntoram pabot *

YeTaroska TazoarHami=eckas Nogywxa" (TON), cO3NaHHaR B VIHCTHTYTE ROEPHON QUIMKK, OTHOCKTCR K KN3CCy
OTEPSITELX NOBYLEK W CNYHIT 4NA YASOHaHWA MNa3Msl B MarHKTHOM none.

Onucanue Kenaemslx pecypcos *

Menaembili CpoK 0K33aHWA yonyr *

3akazqnk (opradnzaums) ©

[octyn 8 1Y HauroHanbHbIM MccneqoBaTenbCkMA A0epHbIN
yHuBepcuteT MDKU

MonesosaTenu AAHHOTC CEPEKCE MMEHDT BOIMOMHOCTE paﬁo—aTb Ha C-ﬁDp}','JOBB-M? LLE'H_CE ,E,ACTa-iLI,I-f'OH-iC-I'C- YHacTMA
HaLoHaneHor MCCIEN0BaTENLCKOMD RIEPHOM yHMBEpCKMTETa MDA

Yar Cepeuc 3anpockl pacnpeneneHHbix KOMMbIOTEPHBIX PECYPCOB Ha MOAENWMPOBaHWE W PacyeThl

Briun ApTeu

Nabopatopus Tokamak T-11M - AO THLL P® TPUHUTI

Toxamax T- 17 - CoenHepazManteli ToKaMaK. O CTysMT ANF oTpaboTHy TEXHoNor i B TOM YMcne ans 7% nonyuems aocTyna

MexgyHapogHoro npoekta MT3PR. xomaray: S ssh-keygen
HEOBXOAUMO NPUCNATS C

EPA3CM NGMYHMTY HOETYR K KBETEDY NA BLAHCAEHWA?

18.06.2024 3:13

18.06.2024 321

Buwnia ApTen .
Buin ApTeu

aved in
6:b2:a8:7f:08:b4:c0:af81:25:7€:21:48:01:0e:98  uss

Nabopatopus Tokamak MUDUCT - HUFY MDA o s ol

Io..ll e+

18.06.2024 3:1

MHDNCT-0 - y=2BH0-MCCNEI0BaTENCKIA TOKAMEK, DECNONOKERHEIR Ha 0338 kadeaps! dmzmk nnazms HASY MADL

Kax cxopo ommaaTe OTeeTT

B 0TNPABUTE
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Remote scientific experiments through FusionSpace Q’
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Typical High Level Data Flow
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Source Data - list of experimental data formats '."
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Time-Series, Multi-Dimensional + Metadata
for web-based multi-users analysis 21



Data preparation - data extractors (with increased Data Ingestion Rate) '."
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FusionSpace Dashboards: Data Navigator

DATA.FusionSpace.RU
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FusionSpace Dashboards: Data Navigator Customization

HacTtpoika Buaa gepesa Hasuraumm no gaHHbIM YTC-yCcTaHOBOK

BKNoYUTE / BEIKNIOYMTE OTOBPaXeHHe TeX NN UHBIX Y3N0B AePeBa AaHHbIX, a TAKXEe U3MeHUTe
(nyTém nepetarusanms — Drag&Drop) ux BNOXEHHOCTb APYT B Apyra:

@@ [ vrc-ycranoska
‘ 3 Aata umnynsca / pacyéra

B [ 3kcnepumentansHas nporpamma / KOHTPaKT
@@ O Homep umnyneca / pacyéra

‘ 3 rpynna obvekTos

‘ 3 Tvn ganHeix (McxoaHsie / kanubpoBarHbie)

B [ Nonb3oearensckoe CBONCTEO

[lononHutensHbie NapameTpsb 0TobpaxeHns HauMeHoBaHWA 0BbEeKTOB:
I Orobpaxars (npu Hanuyum) ncesgoHmms (Alias) y HauMeHOBaHWI KaTanoros U AMarHoCTHK

W3meHEHHBIN Bua Aepesa ByaeT oTobpaxaTbca TONLKO B NPegenax Balien yYETHOM 3anucK
nonb3osarens

OTMEHA CEPOCKTL NPUMEHUTL

24




Visualization of huge amount of data with LTTB implementation Q’

HOBABMIL v | g 5«7 M N K8 INSTITUTION PROJECT
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e / 170m+ data point from source time-series
s ROSATOM

Toyek Ha cTpanuue ao peayuvposaxus: 170 001 920 . .
— Data Granularity User Settings

A BHICOKAS —
A CPEOHARA
A v """ High Data Granularity " Low Data Granularity

H 4 OYEHb HU3KAR

LTTB (Largest Triangle
Three Buckets) is a
downsampling algorithm
described by Sveinn
Steinarsson in his Master
thesis that decimates your
data while keeping its
visual aspect.

i ‘M“ I'f oy y
% J“« " W ”*" '™

he 1o o>
~ HF px “HF _px

As you can see we have a very high visual similarity of our charts just in 1-3 seconds!

Sveinn Steinarsson: Downsampling Time Series for Visual Representation // M.Sc. thesis, Faculty of Industrial Engineering,

Mechanical Engineering and Computer Science, University of Iceland, 2013. 25



FusionSpace Dashboards: Charts Configuration
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B He nepexnouats HMAYALCH SAHHOR QHAFHOCTHKM
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FusionSpace Exporting data Capabilities A
(HDF5, Parquet, CSV, Python and MatLab snippet) T TN pRovecT

CENTER ITER
ROSATOM

CKayuBaHWe OaHHbIX B hann

OBbekT Buirpy3Kn: Mobyc-M2:10.10.2022:41104:scaled:SXR
127 MEM

BuiBepuTe Gopmar BeixogHoro daina AaHHbIX:

Dopmat
[Hepapxwecmﬁ HDF5 hd OBEHOBWTH CChINKY

BeibepuTe yaobHbIi cnocob paboTel © NoAroToBNEHHLIM dannom
WNK CKa4aHTe ero no NpAMoi cceinke. ObpaTtiTe BHUMaHKe, YTo
nepvog paboTocnocoBHOCTH CCbINKKM Ha dakn orpaHu4eH, Ho Bam
AOCTYNHOD eeé CIE\HDB]"IEHME C I'IFIDJ"IDHIELI,B"IEI:‘! CpokKa ,LI,E';'ICTBMH

NPAMAR CCHINKA CHWNNET PYTHON CHWMMET MATLAB

https://blob_fusionspace.ru:8199/user-files/%D0%93%D0%EB... IE

Brumanwe! Cpok neAcrena coonkm: 21.09,2023 21:52:13
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FusionSpace Advanced Data Search

HacTpoWka haceTHOro NoMCKa No gaHHbIM YTC-yCcTaHoOBOK

ChopMUpyiTe YyCNoeua BeIBOPKM JaHHBIX U3 reHepansHOR COBOKYNHOCTI AaHHBIX, AOCTYNHEIX BAWER
Y4ETHON 3anucn

CroiCTED Onepatop YTC=ycTaHoBKa

YTC-ycTaHoBKa = v ran

|"-'_uon'ruuu Onepatop YTC-yeramonka

= v

OcHOBHEIE CBORCTBE

Y¥TC-yCTaHOBKa
1X C BENHOYEHWEM DKDYHaOLW X Hal.-_'l,\lEHthﬁ DEbEKT Y3Nnoe
Oata umnyneca / pac4éra

Homep umnyneca / oTCcA B Npefenax Balen y4ETHOM 3anucK
pac4eTa

OuarvocTrka (1D / nD) CEPOCHTL NMPUMEHHTE
MUHHWMaNbHBIE 3HAYEHWA

MakcumManeHele
3HAYEHMUA

McesgoHKMM
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FusionSpace Metadata Inspection

MpocMoTp MeTagaHHbIX U3 ncxogHoro danna 31

B 0bnactu HWxe npeacTasneH nonHblii Habop MeTagaHHbIX, NONYYeHHbIX B pamkax 0bpaboTku
ncxogHoro danna 3 YTC-ycTaHOBKU. MeTafaHHbIe XPaHATCA B MONYCTPYKTYPUPOBaHHOM BUIE U
BbINONHAOT MHOOPMALMOHHYIO DYHKLMIO:

v"root”: { ]
"status": string "success"™
"fetchStatus™: string "idle"
"isloading": beol false
"isSuccess™: bool true
"isError": bool false
"isInitiallLoading™”: beol false D
"data":
string
"{"NI_ChannelName": "Axuv_32", "NI_Number_Of_Scales™: "2",
“NI_Scale[1] Polynomial Coefficients[0O]": "-0.0006959418726962413",
"NI_Scale[1] Polynomial Coefficients[1]": "0.0003123844170063485",
"NI_Scale[1] Polynomial Coefficients[2]": "2.6521361477333295e-14",
“"NI_Scale[1] Polynomial Coefficients[3]": "-1.7434851181658104e-19",
“"NI_Scale[1] Polynomial Coefficients_Size": "4",
"NI_Scale[1] Polynomial Input Source": "@", "NI_Scale[1l] Scale Type":
"Polynomial™, "NI_Scaling_Status": "unscaled", "NI_UnitDescription": "Volts",
"unit_string": "Volts", “wf_samples™: "1"}"
"dataUpdatedAt"”: int 1695228614769
"error": NULL
"errorUpdatedAt"”: int®
"failureCount": int®

“failureReason": NULL
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Logbook

R CENTER ITER

- ogbook.FusionSpace.|

HH @ ﬁé"&%@%ﬂfﬁ5'31&%23:31’3%‘33 XKypHanuaauus U onucaHvie npoBoAVMbIX 3KCNEPUMEHTOB @ € LogbookFuslonspace.RU MMo6vc-M2 N O) ROSATOM
ADGBOMILX SXCTEpAENTOS y

Oo6po noxanoBaTb B XypHarn 3KkcnepuMeHToB MMobyc-M2
17 wions, 19:29

YHY mobyc-M - 370T coBpeMeHHbIi UccreaoBaTensCkuii komnnekc, BxoaawmiHapaay ¢ NSTX (CLUA) u MAST (Benukobputanua) B
TPOVIKY NUAMPYIOLLNX YCTAHOBOK, NPEiHa3HaueH ANA U3y4eHUA NOBEAEHUA NNa3mbl B NaGOPATOPHbLIX YCOBUAX, @ He B PEAKTOPHOM
pexume. ViccnenoBaHnA BOAOPOAHOI NNasmbl Ha MMobyc-M npoeoaATcA npu ee Temnepatype Ao 10 MUNNMOHOB rpaaycoB. Harpes
OCYLLECTBNIAETCA C NOMOLLBH0 TOKA NPOTEKAIOLLETO N0 NNA3MEHHOMY LUHYPY U METOAaMI AONONHUTENLHOTO Harpeea. MonyueHa pekopaHas
AnA chepuueckrx TOkaMaKoe NNOTHOCTb NMa3Mbl, NIPEANOKEHb! U OTPaBaTLIBAKOTCA HOBLIE METOAb! PAAUOYACTOTHOTO HAarpeBa Nnasmbl 1
HOBbIE METO/Ibl M10/1a4V TONNMEA B FOPAYMI NNa3MeHHbIA LWHYP. MonyueHHble AaHHbIE NO3BONAT CYLLECTBEHHO YNYULUUTL NOHUMAH!E
(hyHAAMEHTamNbHbIX NPOLECCOB B NNa3me Tokamaka, C OAHOA CTOPOHI, U OLEHUTL NEPCNEKTUBHOCH MPUMEHEHUA CEPUIECKIX TOKaMaKoB
B PeaKTopHOi nporpamme ¢ Apyroi. B HacTosAlee BpemA [Mobyc-M ABNAETCA EAUHCTBEHHON YCTOHBKOI B POCCHM, F1e OCYLEeCTBRAETCA
MCCREeN0BaHIA NNa3Mbl B KOH(DUTypaLum TEPMOAAEPHOTO peakTopa (AMBEPTOPHOI KOH(UrypaLum).

rOn-NB mobyc-M2

lMocnegHve HoBoCTU

Monutex: ITER TYMAH-3M T-11M Monutex: rMobyc-M2 i TepMO;i,qeprlﬁ CUHTE3 Benyuue y4éHble Poccun XX Bcepoccuiickast
LNsi 3eNeHON apbi: 1 3apybexbsi NpeacTaBaT KOH(bepeHLus:
MPUOTKPLIBas.3aBeCy pesynkTarhl «[uarHocTuka
6yayLiero uccreoBaHuii B obnactu BbICOKOTEMMEPaTypPHOA
26map.2024 | | bU3MKY NNasmbl U nnasmbi» - 2023
TR yrpaBnsiemMoro 02 wioH. 2023
= = TEPMOSAEPHOrO CUHTE3a B
@ rmobyc-M2 2 sk N¢1695224812290 a ‘?l;.f « N*1695224906720 s E 3BeHuropoge
: . 27 thes. 2024
5 04.10.2022 . , oo N - -
: £341105 : : 5 0 A UMMNYTbCbI
i [ Het rpynnuposku : ' . . h . | . |
T , While our source experimenta
: scale :

I R ——— | data extractor push new data into
T | - columnar then logbook catch and

| e 2 - Ty aggregate this info for all user
i A SXR 127 MKkm : 7
S 5 A (but users can create and

A [a30HanycK 2, BHYTP... *

o comment impulse entries
: : A HanpskeHue nyyka... - ) s , manua”y)
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End-user Calculations

&= JKCNepuMeHTansHble AaHHbie AWM UK WHBepcua rasoHanycka =
HaeuraTop aaHHbIX X
B8 =3
& ran
5] rnobyc-M2
i [go4.10.2022
i B310.10.2022
P pganod

: 5 Her rpynnupoeky

ds0: MasoHanyck 2,
A N|_42 Y4

BHYTPEHHUWIA, AeUTEPUiA

A SXR 127 Mrm

e - DESIgNING Data Calc Flow

L ds1: MHBepcus curHana ¢

O

INSTITUTION PROJECT
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HacTpolika BeluMcnuTenbHoro bnoka

© Create Custom Python-based Calc logic

nosasie v | R HE o2 A N B

OToBpaxaemble MMNYNschl (7)

D nereL
Our user can independently design a calc scenarios in the web _ reemmwi |+ cremviown
Interface from existing blocks or create their own calculation blocks. © nocneas
All calculations are saved in the columnar database, and the user R
can either manually run calculations on new data, or automatically ) ABTOOBHOBNEHUE PAHHX

Calculation Shifting
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High Level Calculation Architecture

1. User calculation starts.

2. Calculation Complexity Estimation
Process.

3. Push python code and params to
K8s cluster.

4. Get necessary image from private
Docker.

5. Mounting, Running, Autoscaling.
PROFIT!

T would like to cale

WMA, SMA4, etelll

o

User

{

r

olata.'PusionsPace..ru '

\

'\

J

v

( Ca'c Comp'e)ﬁty

—

Estimation Service
o i,

F’t/'tlnon

code

__%. LoaalBa[anqcu‘
Control
e
\_

O
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Kubernetes C [uS‘tE_’J‘

~

Autosealin
(’ Nodes \

-

S

2\ JJ

D Trmage for cales

Docker

As a result: we have calculated date in our columnar DB and user * Private Docker
can interact with data via web-based Ul or API -

Image,s Re_gis'tr‘y

HOHOA

‘OM
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Our development technologies (;3

Brokers §gkCIH(CI ERabbit

CENTER ITER

Storage ClickHouse 43 'PostgreSQL Y VICTORIA é redis

MINIO

kubernetes 33
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Short roadmap ".’3

INSTITUTION PROJECT

Implementing features from our functional backlog (100+ new user requirements); CENTER ITER

ROSATOM

Integration with new experimental data sources in Russia;

Expand cluster for user calculations;

API and data access methods update based on user experience,

Expansion of our experience on partner infrastructure (ITER Organization, ASIPP and etc.) and
world fusion installation connection (ITER, EAST, KTM), ensuring safe information interaction and
user access;

Experimenting with simulations (ML-based approach);

Development of new processing and analyses tools (algorithms for mass processing of big data);

Students demo access, request for shot and other academic activities.
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