BesepeHue (Cnaiipg, 2)

B 31Ol rnaBe paccmaTpuBaeTcA BCE, YTO HYXHO 3HaTb 06 opraHusaumm RISC-V, KoTopasa mmeet
Ha3saHuMe RISC-V International. byaeTt paccmoTtpeHa wuctopua RISC-V oT ee BO3HMKHOBEHMA Kak
aKaZeMWYyeckon nporpaMmmbl A0 €€ HblHEWHEro BOMJIOWEHUA KaK rnobanbHOM HEKOMMEpPYECKOM
opraHu3aummn. TakKe 6yayT ONMcaHbl OTAENbHbIE TEXHUYECKME N HETEXHUYECKME OpPraHM3auum BHYTPU
RISC-V International.

B npouecce 3HaKOMCTBA C 3TOM r/1aBOW Bbl y3HaeTe:

— Kak bblna co3aaHa apxuTekTypa Habopa KomaHg (ISA) RISC-V;

— cTpyKTypY RISC-V International;

KaK OpraHM3aLmm-y4acTHUKM paboTatoT BMeCTe 1A Pa3BUTMA COOBLLECTBA C OTKPLITbIM UCXOLHbIM

KoZoM.



BaKHOCTb OTKPbITOro KOAA U OTKPbITbIX CTAaHAAPTOB (cnaiig, 3)

TexHONOrMm He CyLEeCcTBYOT B U30NALMN, ECIN TONIbKO pPedb He MAET 06 UCKNHOUNTENbHO NPOCTbIX, HE
CBSI3aHHbIX MeXay coboM yCTpoicTBaX, TaKMX Kak ¢oHapuK. W gaxe Tam HY)KHO nonaratbCA Ha
MeXAYHapOoAHble CTaHAapPTbl, YTOObl coeaMHUTL BaTapenKy ¢ N1aMnoYKON. NOCKONbKY MUP TEXHOOMMIA
CTaHOBUTCA BCe 6onee CnoXKHbIM M Bonee B3aMMOCBA3aHHbIM, rnobanbHble CTaHAApPTbl obecneynsatoT
obWwecTBy BO3MOXHOCTb peann3oBaTb nNpeMmywiectBa  ¢GYHKUMOHANBHOM  COBMECTUMOCTM  OT
nsobpeTtatens go notpeburtens.

CTaHAapTbl CTUMYIMPYIOT MHHOBAUMM Ha ypoBHe 6a30BOM NiaTGOpMbl — OT CTaHAAPTa BUHTOBOIO
coegMHEeHWs A0 CTaHOapTa NpeBpalleHMA KpeMHUA B MUKponpoueccop. BeeaeHne Ao06pOBONbHbIX
CTaHAapPTOB B MALLUMHOCTPOEHMW Hayasocb bosiee BeKa Hasag. B koHue 1980-x — 1990-x rogos Tum
bepHepc-/In BO3rnaBmA pPEBONOUMIO MO CTaHAAPTM3aALMKM MPOTOKOAOB, KOTOPbIE MCMOb3YHOTCA B
NHTtepHete (URL, HTML, HTTP, W3C), 4TO MOHO Ha3BaTb CamMbiM KPYMHbIM AOCTUXKEHUEM B 061acTu
TEXHONOMMYECKMX YTUANT B COBPEMEHHOMN UCTOpPUN. CyLLLECTBYET MHOMKECTBO NPMMEPOB, KOTOPbIE NeXaT
B OCHOBE TEXHOJIOTM, KOTOPbIMU Mbl NOIb3YEMCA KaXKAbIN AEHD.

Mporpecc B CcTaHAAPTM3aUMM NPOrpaMMHOro M annapaTHoro obecrneyeHus nyTem rnobanbHOro
COTPYAHMNYECTBA U KOHCEHCYCA, a TakKe pa3paboTka 1 pacnpocTpaHeHWe NPOrpamMmMHOro U annapaTHOro
obecneyeHmns c OTKPbITbIM UCXOAHbIM KOAOM YCKOPUIN TEXHUYECKUI Nporpecc B r1obasibHom macluTabe.
MpepoctaBneHne RISC-V oTKpbITOMy cOObLLECTBY, KaK ANA CTaHAAPTU3aUMKM, Tak U ANA NOCTOAHHOrO
COBEpPLUEHCTBOBAHUA NMOCPEACTBOM OTKPbLITOrO COTPYyAHUYECTBa, NeXut B ocHose RISC-V International.
OTcyTCcTBME COTPYAHMYECTBA U OTKpbITOro goctyna K RISC-V ISA 1 OTKpbITbIM pacluMpeHnam npueegeT K
dparmeHTaumMm, pasgeneHnto U Co3ZaHNI MHOXKECTBA CTaHAAPTOB. Takaa MHOXECTBEHHOCTb CHUMKAET
CTpaTerMyeckytd UEHHOCTb W [AO0ATOBEYHOCTb aPXMUTEKTYPbl, MOCKOAbKY MOCTABLWMKM TEXHOMOIUM
nosaaratTcA Ha rnobanbHble CTaHAAPTLI ANA PAa3BUTMA NAPTHEPCKMX OTHOLIEHUIM U LenoYeK NoCTaBoK, a
TaKXe 4N1A y4acTuaA B rnobanbHbIX pbIHKAaX CBOMX NPOAYKTOB U YCAYT.

ABnAascb apxmuTeKTypoi Habopa KomaHa, RISC-V cama no cebe He ABAAETCA «OTKPbITbIM UCXOAHbIM
KOZOM» KaK NporpammHoe obecneyeHune, NoCKoAbKy ISA He COCTOUT U3 UCXOAHOTO KoAa. Tem He MeHee,
3TO OTKpbITas cneunduKauma, 1 oHa BbinyweHa noa nmueHsuel Creative Commons. lpyrme KOMNOHEHTbI
B pamkax RISC-V, Takme Kak nporpammHoe obecneyeHue W TecTbl COOTBETCTBMA, MCMNONb3YIOT
cooTBeTcTByOWME NuLeH3Mn (Hanpumep, MIT), KOTopble COXPaHAKOT MNepBOHA4Ya/sbHOE HamepeHue
caenatb apxmTeKkTypy RISC-V gocTynHo ana Bcex.

B COr/TAlIEHWNN O YNEHCTBE, BHYTPEHHUX MPABUAAX U HEYKIOHHOW NPUBEPKEHHOCTU COOBLLLECTBY.



MpoucxoxxaeHue RISC-V: ApxuteKkTypHble uccnegosaHus (cnainpg 4)

Mpodeccop Kpcte AcaHoBMY M acnupaHTbl KOHcyn /I n dHApto BaTepmaH Hayanu pa3paboTky
Habopa komaHg, RISC-V B mae 2010 roga B pamKax JlabopaTopuun napannenbHbix BbluucneHun (Par Lab,
ANPEKTOpPOM KoTopol bbin npodeccop [ssug MatrepcoH. Par Lab 6bina nATMAETHMM NpoOeKToM Mo
Pa3BUTMIO MapannefibHbiXx BbluMCNeHUn, PuHaHcupyembim Intel n Microsoft B pasmepe S10 mAaH. B
TeyeHue 5 net, ¢ 2008 no 2013 rog. OH Takke nonyYnn GUHAHCUMPOBAHME OT HECKONbKUX APYrux
KOMMaHWi. A3blK onucaHua annapatHoro obecneyeHuns Chisel, KoTopblt wcnonb3oBanca anAa
NPOEKTUPOBaAHMA MHOTUX npoueccopoBs RISC-V, Takxke 6bin paspaboTtaH B Par Lab. NMoapobHee o Par Lab
MOXHO Yy3HaTb B KHure [laTTepcoHa, 3HHOHa W BpuHHa "Par Lab: [Mpoepecc Ha naHOwagme
napannesnbHsix 8blducaeHuUl".

XoTA NpOEeKT B LenomM He umen pegepanbHoro GuHaHcupoBaHuma, tOHecyn J/in n dHapto BatepmaH
nonyumnm ¢uHaHcmposaHue ot npoekta DARPA POEM photonics, KoTopbii ¢MHAHCMPOBAN 4YacTb
pa3paboTkn peanusaumm npoueccopa (Ho He RISC-V ISA). CpeactBa 6OblnM  HanpaB/ieHbl Ha
6.1 dyHOameHTaNbHble nccnenoBaHusa Yepes MIT B KauecTBe OCHOBHOMO KOHTPaKTa ¢ MexXayHapoaHbIM
MHCTUTYTOM KOMMbIOTEPHBIX HAYK B KavecTse cybnogpaaa.

Bce npoekTbl nabopatopuu Par Lab 6b1an ¢ OTKpbITbIM UCXOAHbIM Kogom. OTyeT Par Lab Waterman,
A, Lee, Y., Patterson, D. A., and Asanovi¢, K. (2011). The RISC-V Instruction Set Manual, Volume I: Base
User-Level ISA (EECS-2011-62) aBnaeTtca nepsoi nyb6anKaumei, B KOTOPOM onucbiBaeTca Habop KomaHA
RISC-V.

MpombiwneHHble cnoHcopbl nabopatopuun Parlab npepgoctaBuamM HavyanbHoe GpUHAHCMPOBaHME,
KOTOopoe 6bl10 Ucnosib3oBaHo AnsA paspaboTkm RISC-V. OHU He npocunun HenocpeacTBeHHo RISC-V — ux
WHTEpPEeCcoBa/iM CUCTEMbI NapannenbHon 06paboTKn AaHHbIX.

MommMmo 3Tol nepBoM nybAMKaUMM, OCHOBHble Bexu pas3suTua RISC-V BKAOYAOT nepBylo
peanusaumto ymna RISC-V B 28-Hm FDSOI (npepoctaBneHHoro komnaHuen ST Microelectronics u3
Wseruapum) B 2011 rogy, nybanKaumio cTaTbl O NPEUMYLLECTBAX OTKPbITbIX HAbopoB KomaHa B 2014
roay, nepsbiii cemnHap no RISC-V, nposeaeHHbIN B aAHBape 2015 roaa, v 3anyck PorHaa RISC-V Foundation
B TOM e roay ¢ 36 yneHamu-oCcHOBaTeAAMM.

Cama cneuydukauma ISA, To ecTb KOAMPOBKA Habopa KomaHg, Oblna  BbiNyweHa nop,
paspeLlmnTenbHOM INLEH3MeN, Korga 6bian onybaMKoBaHbl TEXHUYECKUE oTyeTbl ISA, XxoTa cam TeKcT
TEXHUYECKOrO OTyeTa (BblpaxeHwe cneundukaumm) 6bin noslxke nomeweH noa auueHsuo Creative
Commons, 4Tobbl €ro Moram yay4waTb BHELWHWe aBTopbl, BKAto4Yasa RISC-V Foundation.

Hu B 04HOM U3 3TUX NPOEKTOB He Bbl10 NOAAHO HM OAHOrO NaTeHTa, cBA3aHHOro ¢ RISC-V, NocKonbKy

cama no cebe ISA RISC-V He npeacTaBnseT HUKaKOM HOBOM TexHonoruu. ISA RISC-V ocHoBaHa Ha naeax
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KOMMNbIOTEPHOM apPXUTEKTYpPbI, KOTOPbIM yXKe He meHee 40 net. Peannsaumn npoueccopos RISC, B Tom
yncne M OCHOBAHHble Ha APYrUX OTKPbITbIX CTaHAapTax ISA, WMPOKO AOCTYMHbI Y PasNYHbIX
npoussoguTener No Bcemy mumpy.

BcemupHbin mHTepec K RISC-V BbI3BaH He Tem, 4YTO 3TO HOBaA 3amMevaTe/lbHaa TEXHOJIOrUA
NPOW3BOACTBA MUKPOCXEM. MIHTepecC BbI3BaH TeM, YTO 3TO 06WMin cBOBOAHDBIN M OTKPbITbIM CTaHAAPT, Ha
KOTOPbIN MOXHO MepeHOCUTb MPOorpammHoe obecneyeHne, U KOTOpbIM no3sonset Abomy csoboaHo
paspabaTbiBaTb cobcTBEHHOE o0bopyaoBaHWe Ana paboTbl nporpammHoro obecneveHmsa. RISC-V
International He ynpaBnseT n He genaeT AOCTYMHbIMU Kakune-nmbo peanunsaumm RISC-V ¢ OTKpbITbIM
NCXO4HbBIM KOAOM, @ TOJIbKO pa3pabaTtbiBaeT cTaHAapTHble cneundukaumnun. NporpammHoe obecneveHme
RISC-V ynpaBnaetca COOTBETCTBYIOLWMMM MNPOEKTaMU NporpammHoro obecnevyeHma C OTKPbITbIM
NCXOAHbIM KOAOM.

Ona pononHutenbHoM WHGOPMaLMKM CMOTpUTE CTaTblo YeHa u [laTTepcoHa nofg Ha3BaHWEM

"feHeanozusa RISC-V".

BnuaHue DARPA (cnaing 5)

MNocne mnsobpeteHua RISC-V mHOrve npoeKkTbl MCNONb30Ba/IM €ro, BKAKOYAsA UCCneaoBaTesibCKue
nporpammbl, pUHaAHCUpyemMble AreHTCTBOM MepCcnekTUBHbIX 0BOOPOHHbIX UCCAeA0BaTENbCKMX NPOEKTOB
(DARPA), BO MHOrMX MeCTax M BO MHOIMX KomnaHuAx. CTaHZapTbl C OTKPbITbIM MCXOAHBIM KOZOM
obecneunBatoT 6osblIME NPENMYLLECTBA A7 aMEPUKAHCKMX HANOronAaTeIbLMKOB, CHMUMXKaA CTOMMOCTb
pa3paboTKM nepenoBbiX BOEHHbIX CUCTEM, A TaKXKe NOoBbIWaloT 6e30MacHOCTb, NO3BONAA MNPABUTE/NbCTBY
€034aBaTb CBOW COBCTBEHHbIE AOBEPEHHbIE peanm3almmn No HU3KOM LieHe. TaK, HECKO/IbKO AeCATUNETUN
Ha3agn BBC CLUA paspaboTtanu oTKpbITbiM cTaHAapT MIL-STD-1750 16-pa3paaHoro npoueccopa ISA ana
BOEHHbIX MPUNOKEHWUI NO TEM XKE NPUUYMHAM.

Nabopatopua ASPIRE Lab cmeHuna Par Lab, u ee Bosrnasnan Kpcte AcaHoBu4y. OHa
npocywecrtsosana ¢ 2013 no 2018 rog v npuBena K CO34aHUIO HECKOJIbKMX MMKPOMNPOLECCOPOB,
coBmecTumbIXx ¢ RISC-V. OHa nonyyana ¢uHaHcupoBaHue oT DARPA, a TaKKe OT MHOMMX KOMMaHWM.
®unHaHcMpoBaHme DARPA 6b110 dUHaHCMpoBaHMem GyHAaMEHTaIbHbIX UCccnegoBaHMi (KaTeropuma 6.1).

®PurHaHcHpoBaHMe dyHOAMEHTANIbHbIX UCCEA0BAHUI B YHUBEPCUTETAX B OCHOBHOM NpeaHa3Ha4yeHo
ANA HeorpaHWYEHHbIX UCCNefoBaHWM C paspelleHMem Ny6JMYHO pPacnpOCTPaHATb pe3y/bTaTbl. ITOT
KOHTPAKT ABAAETCA CTaHAApPTHOM Moaenblo deaepanbHbix rpaHToB CLUA gna yHUBEPCUTETOB M NO3BONSAET
nyb6nMKoBaTb pe3ynbTaTbl PUHAHCUMPYEMOM paboTbl B OTKPbLITOM UTepaType U Aenatb UX AOCTYNHbIMU

ANA WMPOKON 0b6LecTBEHHOCTM BO Bcem mupe. MpaBUTeNbCTBO COXPAHAET Npasa Ha MCNo/b30BaHMe



NobbIX TEXHONOMMIA, Pa3paboTaHHbIX B XO4e WMCCNeA0BAaHWUA, HO, €C/IM 3TO He OroBOpPeHO 0c060, He
OrpaHU4YMBaAET 3TU TEXHONOTUN.

CmexkHaa nporpamma DARPA no ¢oTtoHuKe cywectBoBana p[o RISC-V u  ¢uHaHcuposana
nccneposaHna B8 MIT B 2006 roay. MccnepoBaHWe NoAfEep)KMBANO pPaspaboTKy MHTErpuMpoBaHHOM
KpeMHueso ¢oToHMKK. bonee nosaHue atanbl ¢uMHaHcMpoBaHUA B MIT 6biam ncnonb3oBaHbl gas
CO34aHMA NPOTOTUMNOB 4YMMOB, KOTOpble BKAYanun Agpa RISC-V B KavectBe MHOPACTPYKTypbl ANA
AEeMOHCTPaLUMn POTOHHbIX CBA3EN.

NabopaTtopua ASPIRE Lab ¢uHaHcupoBanack nporpammoint DARPA Power Efficiency Revolution for
Embedded Computing Technologies (PERFECT). Llenbto nporpammbl 6bin1a pa3paboTka peBO/IIOLUMOHHbIX
NnoAXo[0B, a TaKXKe TEXHONOMMIA U MeToAoB, obecrneymBaowmnx sHeproadpPeKTMBHOCTb, HeObXo0ANUMYHO
ONA BCTPaMBaAEMbIX BbIYMCAUTENBHBIX CUCTEM. MccnepoBaTenn UCNoib3oBaan cuctembl Ha H6ase RISC-V
ONA AEMOHCTPaUUM naei sTo nporpammol.

Bo Bcex aTmx ¢MHaHcHpyembix NpoekTax cneundumkayma RISC-V ISA n agpa RISC-V ¢ oTKpbITbIM
NCXOAHbIM KOZOM He ABMIA/IMCb pe3yibTaToM rpaHTa. RISC-V 6bisia npocTto nHPPacTpyKTypoi, oTAeIbHO
pa3paboTaHHOM ANs NoAAePKKN PUHAHCUMPYEMBIX UCCNEAOBAHUIA.

Xotsa DARPA He ¢mHaHcMpoBana nepsoHavanbHoe onpegenenue RISC-V ISA, ee puHaHcupoBaHue
CbIFPano 3HAUYMTE/NIbHYIO PO/b B ero nocneayrowem pasButun. B cBA3AHHbLIX CTaTbAX «O MallMHe AN
ronocoBaHuaA SSITH» n npeseHTaumm JinntoHa CanmoHa ana MuHuctepctea obopoHbl CLUA noapobHo
onucaHbl HeKoTopble N3 obnacteit, rae nccneposaHns DARPA npogonxatoT nogaepxmsatb RISC-V.

DARPA ¢uHaHcmpyeT 6onblioit Habop nporpamm, CBA3aAHHbLIX C anmnapaTHbIMKU TEXHOAOMMAMWU C
OTKPbITbIM MUcxogHbIM Kogom. RISC-V International HMKorga He nonyyana puHaHcuposaHma oT DARPA, a

TaKXe He CTpemMmnanacb Nonyv4nTb d)VIHaHCVIpOBaHMG OT Kakoro-nmbo npaBuUTENbCTBA.

Mo6ouHbiit KBecT: Uma RISC-V (cnaiig, 6)

Kak RISC-V nonyunna csoe HasBaHue? Yactb «RISC» fOCTAaTOMHO OYeBMAHA, HO MOYEMY OHa UmeeT
Homep 5, n noyemy 370 0603HaUYEHO PUMCKOM UMPpoi? OTBET KPOETCA B CHOCKE BO BBEAEHUM K CaMoi
cneunduraumm ISA:

HassaHue RISC-V 6bin0 BbI6paHO, YTOObI 0603HAUYUTL NATLIN KpynHbI nNpoekT RISC ISA (nepsble
yeTtbipe 6bian «RISC-I [15]», «RISC-Il [8]», «SOAR [21]» m «SPUR [11]»). Pumckaa uudppa "V"
ncnosb3oBanacb Ans obo3HauyeHua "Bapuaumin” n "BEKTOPOB", NMOCKO/bKY MNOAAEPKKA Pa3/INYHbIX
APXUTEKTYPHbIX UCCNen0BaHWNIN, BKAOYAA NapannesbHble YCKOPUTENN OAHHbIX, ABNAETCA ABHOM LLeNbto

pa3paboTku ISA.



Yrto TaKoe RISC-V International? (chaig, 7)

®oHa RISC-V Foundation 6bin ocHoBaH B 2015 roay ANA CO34aHUA OTKPbLITOrO, COBMECTHOrO
coobulectBa pa3paboTyMKOB MPOrpamMmMHOro M annapaTtHoro obecneyeHusa Ha 6ase RISC-V ISA. ®oHp
(HeKOMMepueckana KopnopauuaA, KOHTPO/AIMPYeMasa €ee YneHaMWu) PYyKOBOAMA pPa3paboTKon, 4Tobbl
cnocob6cTBOBaTb NepBoOHaYanbHOMY BHeapeHuto RISC-V ISA.

B TeyeHune 2018-2019 rogos coobuiectso RISC-V pasmbiwasio o reonoantuyeckom naHawadre u
C/bIWAN0 ONACEeHUA CO BCEro mMupa, 4To nHeecTuumnmn B RISC-V fonKHbl BbiTb 06ecneyeHbl rapaHTUAMMU
HenpepbIBHOroO Aoctyna K IP ana obecneyeHma A40NrOCPOUHbIX CTPAaTErMYecknx nHeecTuunii. B aexkabpe
2018 ropga Ha cammuTe Bnepsble BblN0 3aABAEHO O HamepeHuAx nepeexaTb M3 CLUA. PasmeleHune B
LLBeluapmm No3BONAET CHATb OMACEHWA MO NOBOAY BAWAHWUA NOAUTUYECKMX NOTPACEHUMA HA MOAEeNb
OTKPbITOro COTpyaHMYecTBa. byayun HeKOMMeEpPYECKOM OpraHu3aumen, OCHoBaHHOM Ha YneHcTse, RISC-V
International He MeeT KOMMepYEeCKMX MHTEPECOB B NPOoAYKTax uam ycayrax. B CLUA He 6b110 HUKaKMx
3KCMOPTHbIX OorpaHnyermnit Ha RISC-V, 1 3To He Hapywwuno 3akoHbl CLLUA. 3TOT war He 06x04MA HUKAKKUX
CYLLECTBYIOLLMX OFPaHUYEHUIA, @ CKOpee YCTPAHUA HeonpeaeneHHOCTb B byayLuiem.

B mapTte 2020 roga MexayHapoaHaa accoumauma RISC-V 6bina 3apeructpupoBaHa B LUsenuapum.
Bmecte c aTMm 6Oblna BBeaeHa HoBas, 6osiee MHKAO3MBHAA CTPYKTYpy 4neHcTBa. Ynedbl RISC-V
International umetoT goctyn K cneunduKkaummn n pacwmpeHunam RISC-V ISA, a TakKe K COOTBETCTBYHOLLEMY
obopynoBaHUO M NporpammHOMYy obecnevyeHmnIo U y4yacTByloT B UX pa3paboTke. Y RISC-V ectb Coset
ANPEKTOPOB, COCTOALWMNA M3 NpeacTaBUTENIeN YIEHOB, @ TaKXKe TexXHWYECKUIA KOMUTET, COCTOALMI U3
pyKkoBoguTenei pabounx rpynn.

PeweHune RISC-V International o peructpaummn B LUBeiuapum He cBA3AaHO C KakKoM-1MbBO OfHOM
CTPaHOM, KOMMNAHWEN, NPABUTENBCTBOM UM COObITUEM. ITOT LWAr oTpaxKaeT 03aboyeHHOCTb coobLLecTsa
CHUMaAET CTpaTernyeckne pucku ans cooblecrsa, nHeectupytollero B RISC-V Ha cneaytowme 50+ ner.

IP, npeanoxeHHasa u paspabotaHHada RISC-V International, xpaHuTca nog AMUEH3MAMM OTPACAEBDLIX U
rnobanbHbIX CTAaHAAPTOB, KOTOPbIE YXKe OTKPbITbI A8 UCMOb30BaHMA 060 KOMNaHWel He3aBUCMMO OT
ee pUCaMKUNN. Takoe NMLEeH3MpPOBaHWe NpeacTaBaseT cobon o6LWmMin NOAXOA K OTKPbITOMY MCXOAHOMY
Koay AnA coaencTBus COTPYAHMYECTBY, KOTOpPOe He MNpuBA3aHO K Kakomy-nnmbo reorpaduyeckomy
perynmposaHuio. IP ¢ OTKPbITbIM MCXOAHBIM KOAOM He NOANEXUT 3KCNOPTHOMY KOHTPOJIHO.

Mbl Nnpu3biBaem OpraHmM3aumm, YacTHbIX UL, U SHTY3MACTOB NPUCOEANHUTLCA K Hallen 3KocucTeme u
BMeCTe C034aTb HOBYIO 3py MHHOBaLMI B 061aCTM npoLeccopos 6a1arofapa COTpyAHNYECTBY Ha OCHOBE

OTKPbITbIX CTAaHAAPTOB N OTKPbITOIro NCXOA4HOIo Koaa.



YneHcteo RISC-V International (cnaipg 8)

RISC-V — 3T0 HekOmMMep4ecKasa opraHu3auma, OCHOBAHHAA HA Y/IEHCTBE, KOTOpaAa ynpasaaeTca
CBOMMM uYsieHaMKU Yepe3 npeacTaBuTenbHoe ynpasneHne B CoBeTe AUMPEKTOpPOB, TexHMYecKom
PYKOBOAALLEM KOMUTETE U MHOTUX APYINX pabounx KomuTeTax.

YneHcTBO npepgnaraeTca Ha pPas/IMYHbIX YPOBHAX, W Y/leHbl NOAY4YalOT MHOMEeCTBO MPeuMyLLecTB.
Hanbonee BaxHbIM ABAAETCA TO, YTO MPOULECC 4YieHCTBA obecneymBaeT 3aWMUTy WUHTENNEKTYya/IbHOM
cobCTBEHHOCTM ANA BCeX 4Y/eHOB, a Take 6e3onacHocTb IP gna camon RISC-V ISA, yTo sABnsetca
npuoputetom RISC-V International. Bce yneHbl mMoryT NpMHUMaThL MOJHOLLEHHOE yyacTuMe B npouecce
TEXHMYECKOro Pa3BMUTUA, @ TaKKe B aAMUHUCTPUPOBAHUM NPOEKTOB Yepes pa3nyHble paboume rpynnbl U
KOMUTETbI. YNeHbl TaK}Ke MOTyT y4acTBOBaTb B PALE €XKErogHbIX MEPONPUATUI U CEMUHAPOB M OCTABATbCA
Ha nepeaHem Kpae pa3snTtuAa RISC-V. Bce npenmyLectsa onmcaHbl Ha CTPaHMLE YNEeHCTBA.

OanH n3 pacnpocTpaHeHHbIX Bonpocos — novyemy RISC-V HacTavBaeT Ha 4Y/ieHCTBE BMECTO TOro,
4yTOObI OTKPLITb BKNAA, M y4acTve A1s WMPOKOM nybanKKM, Kak saapo Linux n mHorve apyrve npoeKTbl
NPOrpammHOro obecneyeHusa € OTKPbITbIM MCXOA4HbIM KoZom. OCHOBHOM MPUYMHOM 3TOrO ABAAETCA
TONbKO YTO YNOMAHYTAA 3alUMTa UHTENNeKTyaNbHOM cobcTBeHHOCTU. CornaweHune o YneHctse B RISC-V 1
yCTaB accoumaumm obecneymBaloT HagEXHYI0 3aWMTYy, HO UX chepa AENCTBUA OFrpaHUYEHa YeHaMK,
KOoTopble paKTUYECKM No4NMCaNN CornalleHme.

XOoTA aKTMBHOE y4yacTMe B NMPOEKTE OrpaHMYEHO 4YieHamu no 3toih npuumHe, RISC-V penaeT Becb
TEXHMYECKUI NPOLLecC NPO3payHbIM (TONbKO ANA YTEHWUA) ANA He Y/IeHOB, M NPeAOCTaBAAET WMPOKMe
BO3MOXHOCTU 4719 0Oy4YeHMA, a TaKKe Habop Ny6ANYHBIX CIMCKOB 06CYKAEHMSA, B KOTOPbIE YaCcTO BHOCAT
CBOM BKM1aA, onbiTHble pa3paboTtumkm RISC-V.

YneHcteo B RISC-V sBnseTca becnnaTHbIM A5 OTAENbHbIX NOAEN, aKaAEMUYECKNX YYPEKAEHUN N
HEKOMMEPYECKMX OpraHusauunii. [na KoOMMmepyeckMx KOMMNaHWIM AOCTYNHbl TPU YPOBHA YNEHCTBA C
€XerogHbiMM B3HOCAMM, KOTOPble NOAAEPHKMBAOT TMOCTOAHHYIO  KOANEKTUBHYIO  MOALEPMKKY,
pa3suTMe M npoasuxkeHne RISC-V, a TaKke nporpammbl, cnocobCTBYOWMNE TEXHUYECKOMY PA3BUTULO,
BK/IIOYEHMIO B aKaAEeMUYECKYHO cpeay, BHeAPEHMIO Ha PbIHOK M NONyAspu3aumm B oTpacam coobLiecTtsa 1
yneHos RISC-V.

YuyacTHUKKM cTaHoBaTca Mpembep-uneHamu, 4Tobbl MMETb MecTo 3a cTosiom ynpasaeHua RISC-V.
Mpembep-yneHbl TSC nony4yatoT mecto B TexHMYECKOmM pyKoBoasalwem kKomutete (TSC), KoTopbii
ynpasnaeT TEXHMYECKMM MNPOLECCOM, a NOAHOMPaBHbIE YneHbl YpoBHA [pembep MOAy4YarOT MecTo B
CoBeTe AUpPeEKTOpPOB, a Takke B TSC.

CTpaTerMyeckme uYneHbl COCTaBAAT Hambonbwyto 4actb uyneHoB RISC-V. B ux umcno BxoasaT

KOMMNaHUN U3 [AECATKOB OTPac/el MPOMbIWNEHHOCTN, A TaKXKe pPAf aKageMUYECKUX YYperKOeHWUH,
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Xenawwmx okasatb RISC-V ¢uHaHcoByto nopaep)kky. CrpaTermyeckue unieHbl NAATAT B3HOCbI B
33aBUCMMOCTM OT pasmepa opraHmsaumu. lpu 3TOM CyLLeCcTBYeT YeTbipe YPOBHA TaKMX B3HOCOB.
CTpaTernyeckme YneHol exxerogHo n3bumpatot Tpex npeacrasuteneit 8 CoBeT AMPEKTOPOB.

O6uwecTBeHHble OpraHU3aLUMM BKAOYAIOT aKageMUYeckMe W HEeKOMMEpPYECKMe opraHuM3auuu,
MHOTME N3 KOTOPbIX TaKMKe y4acTBYIOT B cneumanbHol rpynne Academia & Training Special Interest Group
Ana obmeHa ngesamm n yuebHbIMn matepranamu. O6LLecTBEHHbIE OpraHM3auUumM He NNATAT B3HOCOB, XOTA
MHOTME M3 HUX NPeanoYmMTatoT CnoHcMpoBaTb meponpuaTtns RISC-V. OpraHmsaumm coobuuectsa exkerogHo
n3bupatoT ogHoro npeactasmutenn B CoBeT AMPEKTOPOB OT CBOEM rpynnbl.

Bce opraHmnsaumnoHHble YneHbl — MNpembep, CTpaTernyeckmne n O6LLEeCTBEHHbIE OPraHM3aUmMmn — UMeoT
[0CTyN K Toprosoit mapke RISC-V, KoTopas BKAoYaeT Ha3BaHue un norotmn RISC-V.

MHpgmuBuayanbHble YieHbl coobLwecTBa — 04HM M3 CaMbIX aKTUBHbIX YneHoB coobuiectsa RISC-V. OHu
aKTMBHO YYaCTBYIOT BO BCEX TEXHMYECKUX U HETEXHMYECKUX paboumx rpynnax v rpynnax no ocobbim
MHTepecam. MHAMBMAYAbHbIE YNeHbl coobLecTBa He NNATAT B3HOCOB M eXerogHo nsbupatT ogHoro
npeacrasutens B CoBeT ANPEKTOPOB OT cBoel rpynnbl. OTaeNbHble NLA HE MMELOT 40CTyNa K TOProBown
mapke RISC-V, HO MHOrMe 13 HUX CNoCcobHbI ybeanTb cBOMX paboToaaTenein unm apyrue opraHnsaumm, c

KOTOPbIMM OHW CBA3aHbI, NpucoegmHnUTbCA K RISC-V B KauecTse opraHmsauunm.

MexayHapogHoe ynpasneHue RISC-V (cnang 9)

RISC-V International ynpasnsaetca CoBeTom gmMpeKkTopoB. COBET COCTOUT U3 ANPEKTOPOB, N3OPaHHbIX
ANA NpeACTaBNEeHUA BCEX KNACCOB YNEHCTBA, YToObl 06ecneunTb paBHONPaBHOE NPeACTaBUTENbCTBO ANA
BCeX ypoBHel. Kpome Toro, TexHuuyeckuit pykosoaawmin komutet (TSC) obecneumBaeT pyKoOBOACTBO
TEXHUYECKMMWN MHULMATUBAMM B ONpeseneHnn A0AroCPOYHON cTpaTernm, GopmMMpPOBaHUM TaKTUYECKUX
KOMUTETOB U Paboumx rpynmn, a TakKe yTBEPXKAEHUU TEeXHUYECKUX pe3ynbTaToB ANA UX paTUduKaumm
(ratification) uawm Bbinycka (release).

RISC-V International Takxe noagepXuBaeT U CTUMYAMPYET TEXHUYECKMe paboume rpynnbl —
KOMUTETbl, paboune rpynnbl U rpPynnbl NO 0OCOBbIM MHTEpecam — ANA OOCTUMKEHWUA KOHKPETHbIX
OTpacnieBblX, reorpadpuyecknx U cTpaTerMyeckmx MHTEPEeCcoB C MOMOLLbIO Pa3/INYHbIX CTPYKTYp. Paboune
rpynnbl BO3rNaBAAKTCA YneHamu coobuiecTBa, KoTopble BeayT pa3paboTymKoB K KoHceHcycy. Lenb
coobuiecTBa — HanNpaBAATb M CNOCOBCTBOBATL Hanboee WNPokoMy 1 3GGEKTUBHOMY COTPYAHNYECTBY HA

6n1aro Bcex YneHoB coobulecTsa.

Pabouasa mogenb coobuwecrsa RISC-V (cnaiig 9)

Pa3suTtue coobuiectsa ABnAetcA ocHoBon RISC-V International — 3a Kyaucamm He cTouT OfHa

KoMnaHusa, n 6e3 aKTUBHOIO COTPYAHMYECTBA apXMTEKTOPOB U pa3paboTumKoB He bbino Hbl RISC-V.
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Bonee noapobHO O NpPaKTUYECKUX acnekTax pa3paboTkm cneumduKaumin Ha 6ase coobuiectsa
paccKasblBaeTca y3HaeTe B [/1aBe 3 3TOro Kypca. 34ech e byaeT onncaHo, Kak BbIrnaant coobuecTso u
KaK KaK4aA ero 4acTb BHOCMT CBOWM BK/Iah B CO34aHME LENOCTHOro, PasHOOOPA3HOro M »KMBOTO
coobuiectsa RISC-V.

KomaHabl paspabotunmkos cneunduKaumii, KOTOPble HA3bIBAKOTCA «TEXHUYECKMM» COODOLLECTBOM,
cocToAT M3 YneHos RISC-V International, BKAtoYas KaK oTaenbHbIX AOAEN, TaK M OpraHusaymm. Xota
Ka)kablA YneH y4yacTBYET Ha CBOEM YPOBHE, MPUBETCTBYETCA ros0C KaxkAaoro B npouecce paspaboTku.
Paboune rpynnbl U KOMUTETbI BO3M/1aBAAKTCA OpraHM3auMAMU-YNeHaMM, HO AOCTaTOYHO SHEPTUYHbIN U
OMbITHbIA MHANBUAYANIbHbIN YIeH MOXKET BO3rNaBmUTb paboyyto rpynny, ecin OH 3apyy4mTca Noanep Ko
coobuiectBa u TSC (TexHMYECKOro pyKoBoAALLErO KOMUTETA).

Bce uneHbl MOryT y4acTBOBaTb M BHOCUTb CBOM BKAa4 B PaboTy TEXHUYECKUX Fpynn Yyepes CAUCKK
agpecaToB, cObpaHusa, ceMMHapbl, BeOMHapbl U KOHPEPEHLMK, A TaKKE MHOTMMW APYrMMK crocobamu.
TexHnyeckune paboune rpynnbl HAXOAATCA B OTKPbITOM AOCTYME, TaK YTO HE Y/IeHbl TaKXKe MOryT cneauTb

3a 06CYKAEHMAMM U MPOrPECCOM.

OtHoweHuna RISC-V c Linux Foundation (cnaiig 10)

B Hoabpe 2018 roga RISC-V Foundation 06baABMAO 0 coTpyaHuyecTse ¢ Linux Foundation. B pamkax
aTOoro cotTpyaHuyecTsa Linux Foundation obecneunBaeT onepaLMOHHYO, TEXHUYECKYHO U CTPaTerMyeckyto
noaaepky RISC-V International, BKkAto4aa ynpasBneHne yneHammu, ByxranTepckuii yyeT, nporpammbl
06y4YeHnA, MHPPACTPYKTYpPHbIE MHCTPYMEHTbI, paboTy € COOb6LLEeCTBOM, MApPKETUHT, Hpuauyeckne u

Apyrne ycnyru, a Takxe aesimtca onbitom B obnactn OTKPbITOro NCXo4HOro Koaa.



