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[Toyemy SCR1?

SCR1 - ato oTkpbiToe RV32I|E[MC] sap0 BbICOKOro Ka4ectsa OT KOMMNaHUu
Syntacore

Pa3pelueHo HeorpaHNYeHHOEe KOMMEPYECKOE UCMOrb30BaHNe

[TpoekT Ha System Verilog co BceM HEODXOANUMbIM NAKETOM AOKYMEHTaLUN U
BEPUPUKALMOHHbLIM OKPY>XXEHNEM

[TognepxuBaeTcs U 0OHOBNSIETCSH NO Mepe pa3suTusa cneumdukaumm RISC-V

XopoLwo noaxoanT Ans obpas3oBaTernbHbIX LIENIEN U UCTMONb3YETCH B
MPOMBbILLIIEHHOCTH

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC

Custom cores and tools



O630p SCR1 5

SCR1 - KOMNaKTHOe MUKPOKOHTpPONepHoe Aapo ons
NPUMMEeHEeHUs BO BCTPOEHHbIX CUCTeMax

SCR1 core top cluster

SCR1 core 5 5 5
T JTAG " OTKpbITbIN UCXOAHBLIN KOA noa nuueH3ven SHL 2.0
Debug Module (DM) «—— Controller | > PaspelueHo HeorpaHM4yeHHOE KOMMepYecKoe UCrornb3oBaHne
= RV32I|E[MC] ISA
Trigger Module (TM) SCU [EMC]
= <15 kGates B 6aszoBou koHpurypaumm RV32EC
IRQ - KoHdurypupyemsblin KoHBenep oT 2 10 4 cTaaui
MPRF CSRF IPIC < > cpurypupy P A A
= Tonbko Machine Mode
IFU IDU EXU LSU = OnumoHanbeHbIn IPIC Ha 16 NnuHWI NpepbiBaHA
I I = OnumonaneHbin RISC-V Debug moayne ¢ JTAG nHTepdencom

/(E}\ m = BepuduKaLMOHHOE OKpYXeHue

Tt 1 t 1T - [okymeHTauus oo 1 28
! { ) v = [1poeKT akTMBHO noaaepXxmnBaeTcs Performance*, DMIPS 5 r 29
AXI4/ AXI4/ 1 obHoBNsIEeTCA per MHz -best 1.
AHB-Lite - b AHB-Lite _ * %
bridge Timer |« e = [ocTyrnHa Kommepyeckas noaaepxka Coremark |-best 2.95
A A * Dhrystone 2.1, Coremark 1.0, GCC 7.1 BM from TCM
v v ** .03 -funroll-loops -fpeel-loops -fgcse-sm -fgcse-las -flto
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GitHub peno3utopun SCR1

https://github.com/syntacore/scrl T Sy e FTn

<> Code Issues 0 Pull requests 0 Projects 0 Wiki nsights
C1 KT d Peno3nTopus.
py y p p p [} SCR1 is a high-quality open-source RISC-V MCU core in Verilog
riscv risc-v rtl verilog 32 n32e nv32ime v32emc

= docs - gokymeHTauusa SCR1 — I P

= SCR1 External Architecture Specification
" SCRl USGI‘ Manual Branch: master v | | New pull request Createnew file ~ Upload files ~ Find File

:’_ dp-sc added support for verilator waveforms; minor code cleanup and CP impr... [« Latest commit 25fe464 on 8 Apr

= src - hannbl ucxogHoro koga SCR1 RTL u -

i sim added support for verilator waveforms; minor code cleanup and CP impr...

TeCTO BO ro 0 pr>Ke H Mg im src added support for verilator waveforms; minor code cleanup and CP impr... a month ago
= pipeline, core and cluster source files B giignore added support for veriator waveforms; minor code dleanup and CP impr..
= testbenCh files [E) LICENSE Debug subsystem updated to comply with 0.13 debug spec; License upgra. 2 months ago
- source f||e |iStS B Makefile added support for verilator waveforms; minor code cleanup and CP impr...

[E) README.md added support for verilator waveforms; minor code cleanup and CP impr... a month ago

= SIm - TeCTbl U CUEeHapun Ana CMMynaummn ki e
= source files for tests
= source files for RISC-V ISA tests
= source files for RISC-V Compliance tests Key features
= Dhrystone 2.1 source files * RV32IEIMC] ISA
= Coremark platform specific source files B e i
= Simple test examples o 32-bit AXI4/AHB-Lite external interface
= wrappers for Verilator simulation * Integrated IRQ controller and advanced debug

¢ Optimized for area and power

SCR1 is an open-source RISC-V compatible MCU core, designed by Syntacore.

e Written in SystemVerilog

e Features a number of configurable parameters

Syntacore”
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https://github.com/syntacore/scr1
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RISC-V ISA

RV32| 6asoBas uenouncneHHasa cuctema komaHa RV32E (E=Embedded) 6a3zoBasi ueno4ncrneHHas

. MuHUManbHbIN HeobXoaUMbI HaBop KOMaHA cuctéma KkomaHa

= AHnanorunyHo RV32l, Ho npeacrasneHo Tonbko 15

= 32-OuTHOE agpecHOe NPOCTPaHCTBO
pPErncTpoB OOLLLEr0 HA3HAYEHUS.

= 31 pernctp obuiero HazHa4yeHnsa nNo 32-6ut
= CnocobcTByeT peannsaumnsam, YyBCTBUTESNbHbBIM K

. Bce nHCTpyKuumn wnpuHel 32-6ut CTOMMOCTU PEerMcTpoBoro avna
PacwupeHune “M” PacwupeHue “C”
CtangapTHOe onuuoHanbHOe pacluMpeHne ans onepaunm CtangapTHOEe onuuoHanbHoe pacluMpeHue ans
LLeNIOYNCIIEHHOIO YMHOXEHUS N OENEHNS COKpaLLEHHbIX MHCTPYKLMI

= [ononHutenbHbIn HAOOP MHCTPYKUMWA LWNPUHBI 16-61T

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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RISC-V Privileged Architecture

- SCR1 paboTaeT Tonbko B pexume Machine Privilege Level

= Machine Level - pexxum ¢ HamBbICLLMMKW NPUBUNETNSMUA, NHOOON UCMOMNHAEMbIN KOA
BOCMPUHUMAETCSA KaK HaeXHbIN
(profile - embedded without protection)

* OcoOble MHCTPYKLUUMN
= ECALL: reHepupyeT UCKNIOYUTENBLHYIO cuTyauuto environment_call
 EBREAK: reHepupyeT UCKntouuTenbHyo cutyaumio breakpoint
= ERET: Bo3BpaTt 13 trap

= WEFI: ocTaHOBKa apa 40 BOSHUKHOBEHUSA NMpepbiBaHUSA

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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Control and Status Registers

Control and Status Registers (CSRS) - Habop cneunanmn3npoBaHHbIX
PErMCTPOB AJ19 MPOCMOTPa COCTOSAHUSA U ynpaBneHusa sapom u
nogcucTtemamMmu

NHMopMaLUUOHHbIE PErncTpbl (TONLKO ANA YTEHUS)
HacTtpowuka Trap

ObpaboTka Trap

CueTtuukn/Tanmepsbl

Peructpbl Debug

Peructpol IPIC

SHr!tacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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Moaoenb namaTu

Bit numbering within a word

.

(

31 24 23 16 15 8 0
Byte at Byte at Byte at Byte at
address 0xF address 0xE address 0xD address 0xC
L . A g J
Halfword at address 0xE Halfword at address 0xC
Byte at Byte at Byte at Byte at
address 0xB address OxA address 0x9 address 0x8
X -~ 1 . J
Halfword at address 0xA Halfword at address 0x8
Byte at Byte at Byte at Byte at
address 0x7 address 0x6 address 0x5 address Ox4
L iy A iy J
Halfword at address 0x6 Halfword at address 0x4
Byte at Byte at Byte at Byte at
address 0x3 address 0x2 address 0x1 address 0x0

)|

J

Halfword at address 0x2

Syntacore”

Custom cores and tools

Halfword at address 0x0

Word at address 0xC

Word at address 0x8

Word at address Ox4

Word at address 0x0
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Mopsagok little-endian
LLiInpnHa n BbipaBHMBaHWE AAHHbIX:

= 32-paspsgHble crioBa (words)

= 16-pas3psagHsle nonycnosa (halfwords)

= 8-paspsagHble 6anTol (bytes)
32-pa3psagHbin agpec:

= 0x00000000-0XFFFFFFFF
BbipaBHMBaHWE UHCTPYKLWUNA:

= 4-6antHas rpaHuua ans RV32I|E[M]

= 2-6anTHas rpaHunua ana RV32C

Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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KapTa cucteMHOM namMAaT

He3aBUCUMbIM OOCTYN K NaMATU MHCTPYKUMU U NaMATU OAHHbIX
BHelWHUN nHTepdenc namaTu

AX|4 |nte rface Instruction memory Data memory
OXFFFFFFFE OXxFFFFFFFE
AHB-Lite Interface
) AHB/AXI
Tightly-coupled memory AHBA space
OTobpakaemble B NaMATH Pace
Timer n Timer Control 0x0049001F
Timer
0x00490000
0x0048FFFF T s T 0x0048FFFF
(64 KB, dual port memory)
0x00480000 0x00480000
AHB/AXI AHB/AXI
space space
0x00000000 0x00000000

product, and brand names belong to their respective owners. : ‘ I aISC
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Tightly-Coupled Memory

TecHo cBA3aHHaa namaTtb unu Tightly-Coupled Memory (TCM) -
HebonbLas bnnskaa K aapy namsTb C ObICTPLIM OTKIUKOM

[[apaHTUpOBaAHHOE BPeEMS OTKNMKA - 1 TakT

MoxeT ncnonb3oBaTbCA ONS CEKUMN UHCTPYKUUN N OAHHbIX
[1Ba He3aBUCUMbLIMN NHTEPJdIenNca AOCTyrna K UHCTPYKUNAM U AaHHbIM

Pa3smep TCM go 64 kBytes
basosbi agpec 0x00480000

SHQEtacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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UcknouutenbHble CUTyaLmMn U npepbiBaHUS

UcknountenbHble cutyauum (Exceptions) -

CUHXPOHHbIE CODbLITUS
Bo3HuKalOT B pesyrnbTaTte BbIMOSIHEHUS KOHKPETHOWN
MHCTPYKLUNA

MpepbiBaHus (Interrupts) - acMHXpPOHHbIE COBBLITUS
BosHukaloT He n3-3a nHctpykuumn: 1/O, timer, SW

O6pa6aTb|Ba+0Tc;| nepexsaTbiBaHueM (trapping):
MTVEC CSR xpaHut agpec obpaboTtynka
MCAUSE CSR coxpaHsieT ID npninHbl cobbiTuUS

MTVAL CSR coxpaHaeT 4ONONHUTENBHYO MH(OopMaLmIo
Hanpumep, agpec HeaenCTBUTENBbHON UHCTPYKLUUK

MEPC CSR coxpaHdaeT agpec angd so3sparta 13 Trap
MSTATUS CSR cogepxuT nigopmMmauuio o paspelieHum/3anpere
npepbIiBaHNN

Custom cores and tools
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Supported exceptions:

Misaligned instruction fetch address

Instruction fetch access fault

lllegal instruction

Breakpoint

Misaligned load address

Load access fault

Misaligned store address

Store access fault

Ecall from M-mode

Supported interrupts:

Software interrupt

Timer interrupt

External interrupt

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC



Integrated Programmable Interrupt Controller

NHTerpupoBaHHbIn [Nporpammupyemobin KoHTponnep lNpepeiBaHum (Integrated
Programmable Interrupt Controller - IPIC) moxeT ObITb ONUNOHASIbHO BKITHOYEH B
cocTaB npoekra SCR1

. HdocTtynHo Ao 16 BEKTOPOB/NMMHNI NpepbIBaHNN

BekTopa npepbiBaHUN NMET PUKCUPOBAHHbLIE NPUOPUTETDI
BeKTOp C HanmMeHbwnM HOMEPOM UMEET HanBbICLLUN NPUOPUTET

IPIC HacTpanBaeTca yepes crneuunanbHblie pernctpbl IPIC CSR

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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[loacuctema Debug

[Togcuctema Debug moxeT ObITb OnuMoHanbLHO BKIKOYEHA B COCTaB
npoekta SCR1

CoBmecTtuma ¢ RISC-V External Debug Support Spec Ver. 0.13.2 *

[Togaeprkka ctaHOaPTHLIX PYHKUMW OTNAaOKN:
Reset
Halt / Resume / Step
Hoctyn k GPR, CSR, MEM
HW Breakpoint / Watchpoint ¢ Beilbopom konunyectsa

NHtepdenc JTAG IEEE Std 1149.1-2013

SHr!Utstacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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UcxoaHbin kog sapa SCR1

UcxogHbIn Koa:

= SystemVerilog, ~10000 LOC,
~500kB code size

= 33 KOHUrypupyemolie onuuu

= 3 npegonpeerneHHble
KOHQoUrypaumu:
= Minimal RV32EC w/o uncore
= Basic RV32IC with debug/irq
= Max performance RV32IMC

Custom cores and tools
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Artix-7
. . Area, ‘s . Coremark,
Configuration keates utilization, MHz
g LUT/FF
Minimal RV32EC 11 2099 / 818 1.01
w/0 uncore
Basic RV32IC
with debug/irg 26 4355 / 2267 1.27
Max performance
RV32TMC 33 5753 / 2413 2.95

* utilization for Digilent Arty board (XC7A35T)

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC



KoHdourypupyembie onuun 0

SCR1 umeeT 33 KOHpUrypupyembie onuum

ApXUTKTYypa cuctemMbl KOMaHA Onuuu BHe sigpa
RV32l unn RV32E 6asa = BkntoyeHune nogcuctemsl Debug
PacwupeHna M n C = BknouwenHne HW Breakpoints/
MukpoapxuteKTypHble onuuu aapa Watchpoints + BbIbop KonuyecTsa
(onTMMMU3aumMa Nnowaan/npou3BoaUTENBHOCTH) = BknoyeHue IPIC
= CTtaauu KoHBenepa = Bknoyenne TCM
= KoHdurypauma ymHOXNTENSA « JlobaBrieHne perucTpos Ha
= TakToBO€E remtTupoBaHue Bxoaax/Bbixogax AXI/AHB
= W ppyrue CvuMynfaunoHHbIe onuuun
AppecHble KOHCTaHTbDI - BknoyeHne SVA u Tracelog
= RST vector
= MTVEC base
= Timer
- TCM

SHr!utstacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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Syntacore

Pa3paboTka nporpaMmmMHOro
obecnevyeHus
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UHCcTpyMeHTbI ana coopku MO

GNU make (version = 4.0)

https://www.gnu.org/software/make/
RISC-V GCC Toolchain

http://syntacore.com/page/products/sw-tools

https://github.com/riscv/riscv-gnu-toolchain.qgit

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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HeKkoTopble none3Hble pyKoBOACTBA

PykoBoactBo RISC-V Assembly Programmer's Manual:

https://github.com/riscv/riscv-asm-manual/blob/master/riscv-asm.md

PykoBoactBo GNU assembler as (GNU Binutils):

https://sourceware.org/binutils/docs/as/
Cneuundmkaumna RISC-V ISA:

https://riscv.orqg/specifications/

SHQtacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
ustom cores and tools
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PaboTta B cumynatTopax “n3 Kopooku” 24

BbICTPbLIN 3anyCK cumynauum n3 KopHsa penosntopusa SCR1:

> make run_verilator ARCH=IMC

lNooaepXka OCHOBHbIX TecTul:
CUMYIATOPOB:

= Altera ModelSim
= Synopsys VCS

= RISC-V ISA tests
= RISC-V Compliance suite

- Cadence NCSim = Dhrystone benchmark
- Verilator +waveforms * - CoreMark benchmark
= [lpyrue Tectbl 1 NnpumMepsl
NPUNOXEHNU

™

e Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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SCR1 SDK 0

SDK nnatdgopmbl:

= Digilent Arty (Xilinx) @25MHz

= Terasic DE10-Lite (Intel) @20MHz

= Arria V GX Starter (Intel) @30MHz

= Digilent Nexys 4 DDR (Xilinx) @30MHz

NMporpammHoe obecne4vyeHue:
= Bootloader

= Zephyr RTOS

= Tests/SW samples

OTKpbITble NPOeKTbl U FOTOBble 06pa3bl ANA
bbicTporo 3anycka, nogpo6bHble pyKoBOACTBA

SHqtacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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GitHub peno3utopun SCR1-SDK 7

https://github.com/syntacore/scrl-sdk

[l syntacore / scr1-sdk @watch~ 10  Jrstar 21 YFork 10

CTpyKTypa peno3ntopus.
= docs - gokymeHTaum4

<> Code Issues 0 Pull requests 0 Projects 0 Wiki Insights

open-source SDK for SCR1 core

] f p g a - OT Kp bITbI e S C R 1 S D K F P GA D 21 commits ¥ 1 branch 2 0 releases 22 3 contributors s View license

I-I p O e KT bl Branch: master = New pull request Create new file = Upload files Find File Clone or download ™

:': dp-sc 1) Nexys4DDR SDK support added; 2) SDKs images updated; 3) bump modul... == Latest commit cF73r6c on Jan 31

= Images - rotoBble GUHapHbIE
I docs 1) Nexys4DDR SDK support added; 2) SDKs images updated; 3) bump moduil... a month ago
06 pa3 bl ﬂ.nﬂ F P GA I fpga @ 87d145¢ 1) Nexys4DDR SDK support added; 2) SDKs images updated; 3) bump modul... a month ago

I images 1) Nexys4DDR SDK support added; 2) SDKs images updated; 3) bump modul a month ago
" S C r 1 = Cy6 pe rl O S C R 1 I scr1 @ fd32924 1) Nexys4DDR SDK support added; 2) SDKs images updated; 3) bump moduil... a month ago
M sw 1) Nexys4DDR SDK support added; 2) SDKs images updated; 3) bump modul... a month ago
" S W = I_I O ﬂ'nﬂ F P GA E .gitmodules initial 2 years ago
[E LICENSE initial 2 years ago
El README.md Improved after initial feedback 2 years ago

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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https://github.com/syntacore/scr1-sdk

Sgnacore

SCR1 B 00y4yeHun
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[MpakTnka SCR1 9

Monpodbynte SCR1 Tutorial c HacTosiLWEeNn NPaKTUKOMU.

= Cumynaumsa n sepmndukauma SCR1

= OKcnepumeHTbl ¢ KoHdurypupyemoctbio SCR1 n RISC-V ISA
 Moaundumkauma SCR1 RTL (Hanp. paclumpeHne CMcTeMbl KOMaHA)
= Cbopka SCR1 FPGA SDK

= 3anyck Zephyr RTOS u TectoBbix nporpamm SCR1 SDK

[TONHBIN KypC roTOBUTCA K NyOnukauum, onga sanHTepecoBaHHbLIX BO3MOXEH
paHHuM gocTtyn. [NuwuTte - scrl@syntacore.com

- Syntacore”’

ooooooooooooooooooo

Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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Marucrtpartypa B YHuBepcutete UTMO -

KomnaHusa Syntacore B cotpygHudectse ¢ YHusepcutetom ATMO
OTKpbIBaeT KOpnopaTMBHYIO MaructpaTypy no HanpasneHmo « CnctemMol Ha
KpucTansne»

I'IpwrnamaeM BaC NOJIYYUTb YHUKAJIbHYIO, BOCTpeﬁOBaHHyI-O Ha PbiHKe
cneunarsibHOCTb apPXUTEKTopa CUCTEM Ha KpUcCcTtasnsiie m CtatTb 4aCTbiO
MWHHOBALUMOHHOIO TeXHosiormyeckoro mupa!

SHF!UEBCOFE Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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[lporpamma odby4yeHusn

. MMKpoapXMTeKTypa npoueccoposB
OT MPOCTOro KOHBEMEPa /10 BbICOKONPOM3BOAMUTE/IbHbIX Napanie/ibHbIX BblYUCIEHMMN

- [oacncreMa naMAaTH
TEXHUKHN ONTUMU3aUNN U 3alllUTbl AaHHbIX

g Ol'lepaLlMOHHbIe CUCTEeMbl U CUCTEMHOE NporpaMmmnpoBaHue
ynpasJieHMe pecypcamu U npoLeccamm

- Komnunartopbl u npoMsBogmTesibHoe NporpaMmMmMpoBaHue
KaK noJjiydatb MakCMMYM TMpon3BoaAnUTE/IbHOCTU U3 NPOrpaMMHO-arinapaTtHOro KOMrJiekCa

- UundpoBomn AusamnH MHTErpasibHbIX CXEM
OT CXEMOTEXHMKU A0 paboTOCMNOCOOHbIX YMMOB

- [poekTupoBaHne Cucrem-Ha-Kpuctanne
KaK co3gatb 3(pPEKTUBHbLIM KOMMNbIOTEP ANA PELUEHNUS YHMKANbHbIX 3a4a4

- MeToponorus NnpoekTnpoBaHue
COBEpLUEHCTBOBAHME TEXHMK MPOEKTUPOBAHMA BbIYUCUTENbHBIX CUCTEM

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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[[PaHTbl, CTAXXUPOBKU U KapbepHble NepCcneKTuBbI

[Tomnmo NnporpamMmmbli o6yqum'-| CTyaeHTaM AOOCTYMNHbl AOMNOJIHUTETIbHbIE
ncernenoBaTesibCkmMe m KapbepHbl€ BO3MOXHOCTI.

Syntacore npegnaraeTt ctygeHTamMm MarnctpaTypbl MPONTM Onfia4nMBaemMyto
CTa)KMPOBKY B KOMMaHUU

Y4yacTue B xakaToHax, UccriegoBaTesibCKMX U open source npoekTax,
npoektax no passutunio RISC-V

CoTpyaHNYEeCTBO C MUPOBbLIMU YHUBEPCUTETAMU U UCCNeaoBaTENbCKUMM
LileHTpamu

[Tocrie okoHYaHUA 00y4YeEHUS N CTaXXMPOBKN - XOPOoLLNE
nepcrneKkTMBbl NONYy4YNTb JOCTOMHO OnfavymBaemMyto paboTy
no crneunanbHocTn B Poccun n/unu 3a pydoexom

SHntacore Copyright © 2019 Syntacore. All trademarks, product, and brand names belong to their respective owners. : ‘ I aISC
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Kak noctynutb

[Tpnem 3aaBOK Ha obpasoBaTesibHYo rnporpammy « KomnbloTEPHbIE CUCTEMbBI U
TexXHosornny, cneymanmsaums Ne2 «Cuctembl Ha KpucTanse» oCyLeCcTBIAETCs
yepes cant abutypmnenta NTMO:

https://abit.ifmo.ru/program/11694/

OcTtanucbk Bonpockl? edu@syntacore.com
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https://abit.ifmo.ru/program/11694/
mailto:edu@syntacore.com

Sgnacore

Cnacumbo 3a BHUMaHue!

https://github.com/syntacore/scrl
https://github.com/syntacore/scrl-sdk

WwWWw.Ssyntacore.com
scrl@syntacore.com
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https://github.com/syntacore/scr1
https://github.com/syntacore/scr1-sdk
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