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HeAaTenbHOCTb TpaMMMH 2NeKTPOHUMKC g 7 paunnu

NEeKTPOHUKC

OCHOBHOe HanpaBnieHue B TpaMninMH SNEKTPOHMKC — CTpaTernyeckme MHBeCTUL MM B 06/1aCTU MUKPOSINTIEKTPOHUKN M pa3paboTKu
NnporpaMMHOro obecrne4yeHus. B TOM yncne coBpeMeHHble NpoLeccopbl Ha apxuTekType LoongArch. TpaMnanH SNeKTpoHMKC obnagaet
NULEH3MEN Ha apXUTEKTYpY, MPOU3BOACTBO U pa3BuUTHE NPOLLECCOPOB Ha 3TON apXUTEKType Ha Tepputopun Poccun n ctpad CHI.

LoongArch — aTo He3aBUCKMMas apxuTekTypa pa3paboTaHHas komnaHuern Loongson Technologies. Ha Tekywmin MoMeHT LoongArch TpeTbs
no NONyNAPHOCTUN apXMTEKTYpa B Mupe HapaBHe ¢ Xx86 n ARM. Y LoongArch wupokas nogaepxka B KpynHbix OpensSource npoekTax,
Hanpumep, a4po Linux, GCC, LLVM.

C ceHTA6pa 2025 roga XonAanHr TpamnavH SNeKTPOHUKC NPUCOeANHUIICA Pa3BUTUIO U NpoaBMXeHUo LoongArch.

B otnnuum ot x86, ARM, RISC-V, npoueccopHas apxuTekTypa LoongArch He noaBep)XeHa NepBUYHbIM U BTOPUYHbIM CaHKLUAM, U, HAa AaHHbIN
MOMEHT, ABNAETCA e4UHCTBEHHOM afibTepHaTUBOWN, KOTOPYIO BO3MOXXHO NPOU3BECTU B KPEMHUN A1 UCMONIb30BaHuUsA B Poccuu.

LoongArch®
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HanpaBneHmna B3anMoaencTBuS

Mpoueccopbl Ha apxuTekType LoongArch — aTo egMHCTBEeHHan anbTepHaTtnBa x86, ARM u VLIW B Poccuu, KoTopyto
MOXHO JlerasibHO NPOU3BECTU B KPEMHUN C y4ETOM CaHKLIMOHHOIO AaBleHus.

TpaMnanH SNEKTPOHUKC ABNAETCS KOHTPUBYTOPOM 3KOCUCTEMbI Ha NPOLLeCCOpPHOM apxuTekType LoongArch. Mbl
nokanuayeM pelueHusi Ha LoongArch, cosgaemM coobLLecTBO MHXEHEPOB U MPOrPaMMUCTOB U IBAIIEMCS LLEHTPOM
KOMMNETEHUMI ANA pOCCUICKMX pa3paboTunkoB. Mbl npurnaliaemM kadeapbl U npenogaBaTtenen TEXHUYECKMX By30B
K COTPYAHMYECTBY B pamMKax paboTbl C 0TeYECTBEHHbIMMU 06/1a4HbIMM NNaThOpMaMu.

PasBnBaeM B3amopgencreme no TpeEM HanpaBEeHUAM!:

MHPopMaLmMoHHOE TexHn4yeckoe

conpoBoxgeHme obecrnevyeHme

~ =

’7TpaMl'lJ'IVIH
3NEKTPOHUKC

MeTogmnyeckoe
conpoBoXXaeHume

HanpaBneHusa B3aMmogencremsi



TexHn4yeckoe obecrnedyeHme u cornpopoxxgeHme

Halua nHdpacTpykTypa nosBonseT BHEAPATb NEpPeaoBble BblYMCUTENbHbIE TEXHOOMMU B yYe6HbIN NpoLiecc,
NnoAAEePXMBaATb HayYHble MPOEKTbl M FOTOBUTb CMELMANUCTOB A1 BbICOKOTEXHONIOMMYHbIX OTpacnei. Mbl npeanaraemM y4e6HbIiM

3aBejeHnaM cnegyromme MHCTpPYMEeHTbI AJ1A UHTErpaumnm B y‘-IE6HbIVI npouecc:

O6nako Devboard
BVIpTyaJ'IbeIe MaLUUHDbI npe,D,OCTaBJ'IeHVIe OTNnaaoO4YHbIX N1aT Ha
N ceTb MeXay HUMm OCHOBE NPOLECCOPHOM apXMUTEKTYpbI

LoongArch

MOMUMO TEXHUYECKMUX MHCTPYMEHTOB, Mbl NpeAJiaraeM yyacTtue B pa3paboTKe, MOPTUPOBaHUN
¥ ONTMMM3aLMM NMPOrPaMMHOIo obecneyeHns ansa apxmTekTypbl LoongArch. Bo3aMOXHOCTb yYacTus
B KPYMHbIX OTEYECTBEHHbIX U MeXAyHapoaHbix OpenSource NpoekTax.

’7TpaMl'lJ'IVIH
3NEKTPOHUKC

HPC knacTtep

BbICOKOI'IpOVI3BOD,VITeJ'IbeIe
BbI4YNCNEHNA Ha HalLEM
KracTtepe.

TexHuyeckoe obecrnedeHne



ObnadHad nnatopmMa Ha OCHOBE MPOLECCOPHON apPXMUTEKTYPbl LOONGArCh  g%Fmpaunmm,

NEeKTPOHUKC

Halwa o6nayHasn nnatpopmMa no3BonseT NoslyynTb AOCTYM K TMEKOMN U MacluTabupyeMblit UHPPaACTPYKTYpe ANA NpoBeAeHus
na6opaTopHbIit paboT, KYpPCOBbIX U AWUMIOMHbIX NPOEKTOB.

Bo3mo)XHOCTU obnaka

Mbkoe BblaeneHme pecypcoB, BOSMOXXHOCTb onepatnBHOIO yBeEJTIMYEHUA Tpe6yeMb|x MOLLHOCTEN;
ﬂ,OCTyI'IHO co3paHune BUpTyasibHbIX MallH KakK C 3apy6e)KHbIMM TaK 1 oTe4eCTBEHHbIMU onepaunMOHHbIMU CUCTEMAMMW,

CospaHue BUpTyasnbHbIX ceTen; O e n
Cuctema caMo06CNyXUBaHMS. /
TexHnuYecKune xapakTepucTuKu N e b u I q

e [10 75 dmaunyeckunx agep ¢ BOSMOXKHOCTbH MMEKOro paclunpeHus;

BbicokockopocTHas ceTb 10l 6wurT;
MakcumanbHoe UCNob30BaHNEe OTEYECTBEHHOIO 0H60PYAOBaHMS;
O6nayHas nnatdpopma Ha ocHoBe Open Nebula;
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o Pe3epBHoe KornnpoBaHune BUPTYyaJibHbIX MallWnH.

5 TexHuyeckoe obecrnedeHne



HPC knacTtep 19 pacyeToB M HAY4YHOWM PaboThbl g/ paunnm,

NEeKTPOHUKC

Haww BbICOKOI'IpOI/I3BO,D,VITe}'IbeIl7I KnacTtep No3BOJIAET NPOU3BOANTDL C/I0XKHbI€ pacyeTbl, MOAeNTMPOBaHNE U Hay4YHble nCCnegoBaHNA
C UCNOJIb30BaHNEM OTEYECTBEHHbIX TEXHOOMMNA.

Bo3mo)HoCTH KnacTtepa

e  06y4yeHune napannenbHOMy NPOrpaMMUPOBAHUIO;
e [IpoBepeHVe pecypcoeMKUX pacyeToB, MPOrpaMMHOIo MOAENNPOBaHUA B paMKax KYpCOBbIX U AUMIOMHbIX paborT;
e [lonynapHbI CTEK MCNOJIb3yeMOoro nNporpamMmmMHoro o6ecrneyveHus (Slurm, OpenMP, ROOT).

slurm

» , workload manager

TexHnuyecKue xapaKTepPUCTUKH
e  TpeHWpOBOYHbII KNacTep A5l NPOBEPKU paboTOCNOCOBHOCTM anropMTMOB;
MepBasi ouepeab BKAOYAET 5 y3/10B 06beANHEHHDBIX BbICOKOCKOPOCTHOW CETbIO;

[ ]
e [opsivyee u xonogHble pacrnpeneneHHble XpaHUIuLa; Data AnaIySiS Framework
e JloctynHo o 150 agep Ana nonb3oBaTeNbCKUX 3agau.

6 TexHun4yeckoe obecneyeHne



Devboard ﬁTpaMWH

NEeKTPOHUKC

MNpefgocTaBneHne oTnagouHbIX NnaT Ass BbIMNOHEHUSI NabopaTOPHbIX PaboT, KYPCOBbIX U AUMIIOMHbIX MPOEKTOB.
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$ e N
Bo3amoXxHOCTU NnaTbl ! CERE gzee ' o
e lcnonb3oBaHWe Kak KOHTpossiepa ANA NPOMbILWIEHHON aBToMaTusauumn, 1oT;

e bBOpTOBOro BbIYMCAUTENBHOIO YCTPONCTBA Ha TpaHcnopTe n BAC;
e  OCHOBHOIO BbIYMUCNUTENBHOIO YCTPOWCTBA B NpMGOpax n M3MepUTESIbHON TEXHUKE.
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TexHuyeckue XapaKTepucTtuku

e CHK 8 sagep LA364E c TakToBoM yactoTomn 2.0 'y,
ApxutekTypa LoongArch;

128 6UTHbIE OMepaLnn C NnaBatoLLen TOYKON;

[0 64 I'6 DDR4 onepaTMBHOM NaMsATH; e >
BcTpoeHHoe Buaeo sapo ¢ nogaepxxkor OpenGL 3.3, OpenGL ES 3.1, OpenCL 1.1, nogaepxxka 4K60FPS Buaeo;
NuTepdeiicobl: PCle 3.0, SATA 3.0, USB 3.1, RapidlO 2.0, USB 2.0, GMAC, audio, SDIO, eMMC, CANFD;
NcnonHeHune B BapuaHTe COM Express.

LED
KEY

e 6 6 0 o o
USB ERIBA/FFX

USB EBiREIN/FFX
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BapumaHTbl MHTErpaunm B y4ebHbIM MpoLuecc

O6pasoBaTenbHbIM Npouecc

Hay4dHble
nccnepoBaHusA

MeToamnuyeckasa nogaep)xka

CTypeH4yecKkue npoeKkTbl
N XaKaTOHbI

JTabopaTopHble paboTbl U KypCbl
Ha OTeYeCTBEHHOM Xenese:
e  ApxutekTypa 3BM,;
e  OnepauunoHHble CUCTEMBI;
e  Bupryanusaumsa n KOHTEMHEPHble
TEeXHosorum,
e  O6nayHble TEXHONOrnK;
e [lo napannesnbHble BbIYUCNEHNUS.

BbluncnutensHble pecypcbl HPC knacTtepa

ans:

PecypcoeMKux BblYMCNIEHUI;
OnTMMM3auumn anropuTMoB Ans
OTeYeCTBEHHbIX NPOLLeCCopoB
(anropuTMbl CXXaTusi; Kpuntorpadwus,
ayamo v BUAeo KoanpoBaHue);
Moppeprkka HayYHbIX Nyb6ankKaunm —
NMOMOLLb B MOArOTOBKE CTaTew

AN MeXAYHapOAHbIX XXYpHanoB
(Bkntovas Scopus, WoS).

e [oTOBbIE NabopaTopHble

NpaKTUKYMbl U y4yebHble KypcCbl
C yyeToMm creumdmrKky NnpoLeccopoB
MNpTbiw 1 Hawwero o6naka;

e [IpoBefeHne BebMHapoB

N MacTep-KfiaccoB Mo paboTe
¢ nnatdopmon;

e  KoHcynbTauuu no agantauuu

CYLLLECTBYIOLLMX NpOrpamMm nog,
MPOLLECCOPHYHO apXUTEKTYPY
LoongArch.

BO3MOXXHOCTb peanusoBbiBaTb
ANNNOMHble paboTbl U cTapTanbl
Ha Hawen nHbpacTpyKType;
lNpoBeaeHne copeBHOBaHUM

N XakaTOHOB C Npusamu

oT TpaMnnnH SNeKTPOHUKC.

MHopmaLmMoHHOE conpoBOXAEHNE




MHq)OpMaLI,VIOHHOG cornpopoxxgeHume 4 FTpamnnuy

NEeKTPOHUKC

My6nmkayms Hay4Ho-nmonynapHble [TOMOLLb B y4acCcTUK CTaXKNpOBKMU
Hay4YHbIX cTaTen rly6ﬂl/lKaLLl/ll/l B KOHCI)epeHLI,l/IﬂX N MPaKTUKa OJ14
Ha HalLuMX pecypcax CTyaoeHTOB

(Habr) n B CMW (cTpoum Kapbepy)

FERERAFEXREWRTEFELT

F T F

EW: PEARANENNS
EH: MFXE

Nomoraem ¢ nyénunkaumemn Hay4Hblx cTaTen
B MeXAYyHapoaHbIX XXypHanax, pekoMmeHgoBaHHbIX BAK.

9 MHopMaLmoHHOe conpoBOXaeHNE



MeToaomyeckoe conpoBoXXaeHme
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TexHMyeckad
OOKYMeHTaLuma

MeToaomndeckume
NporpamMmbl
N peKoOMeHOaunm

Texnogaoeprkka
PA3HbIX YPOBHEN

;7TpaMI'IJ'IMH
3NEKTPOHUKC

KoHcynbTaynu,
6a3a 3HaHWW,
COOOLECTBO

MeTtoguyeckoe conpoBoXaeHune



KakK Ha4yaTb g 7 paunnu
SNEKTPOHUKC
COTPYOAHNYECTBO?

Pa6oTaeM Kak c By3amMu, Kadheapamu, Tak U HanpsiMyto ¢ 3aMHTepecoBaHHbIMM NpenoaaBaTeNsaMu.
BoaMoykHa Bblfiaya rpaHTa 3aMHTEPECOBaHHbIMW acnupaHTaM U CTyieHTaMun Hanpsimyto (nocne 3aluTbl 3asiBKM Ha NPOEKT).

*1 KoHTakTbl gns cBasu: edu@tramplin.group

4 @arrrbuzzz
€ MNoppobHee: https:/tramplin.group/

TpaMnInH 3ﬂeKTpOHl/lKC — TEXHOJIOTT MW OJ1H O6pa3OBaHl/l$3l 1 Hayl-(l/l!
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