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A3blk Mojo gnsa pa3pabotymkos U - 6bicTpee, 4em Python
OnucaHue

Mup TEXHONOrNN NOCTOAHHO ABMXETCSA. HOBUYKOM B 3TOM MUpeE ABMSETCS A3bIK
nporpamMmmMmmpoBaHns Mojo. OH Npr3BaH NOBLICUTb CKOPOCTb BbINOJIHEHUS NMPOEKTOB Ha
ba3e a3blka Python, obecneymBas pa3paboTymkam CKOPOCTb, aHANOrNYHYI0 A3bIKY C.
Python - ogunH 13 Ny4WmMX A3bIKOB NPOrPamMMUPOBaHNA. 3TO YHUBEPCAIbHbIN U NMPOCTON B
N3y4eHUN A3blK MPOrPaMMNUPOBAHUNSA, KOTOPbIA OTKPbIBAaE€T HOBMYKAM My Tb K
NPOrpaMMMPOBAHNIO/KOMMbIOTEPHbLIM HayKaM.

Bonee TOro, aTo OT/INYHBIN A3bIK MPOrpPaMMNPOBAHUSA 019 PYK KOMMNETEeHTHbIX
pa3paboT4YMKOB, KOTOPbIE MOrYT MCMNOJIb30BaTb €ro A1 CO34aHNSA CNIOXKHbIX
npunoxeHnn. OgHaKo 0AHMM N3 CaMbIX CYLLLECTBEHHbIX HegOoCTaTKoB Python asnseTcs
CKOPOCTb €ro BbINOJIHEHUA. 1 MeHHO 34ecb Ha nomoub NnpuxoanT Mojo. B aTon ctaTbe
Mbl paccka>keM 0 Mojo 1 0 TOM, KaK OH CBfAA3aH C 3Kocuctemon Python. [laBanTe Ha4yHEM.

Y10 Takoe Mojo?
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Mojo - 3TO BbICOKOYPOBHEBbLI COBPEMEHHbIN S3bIK NMporpaMmmmpoBaHunsa. OH npeanaraeT
WHTYUTUBHO NOHATHBIA An3aiH, 4Tobbl moMo4b pa3paboTymkam ObICTPO co3aaBaTbh
npunoxeHusa. Kpome Toro, oH CTPEMUTCSA NMPeoosieTb pa3pbiB MeXxay Npon3BOACTBOM U
nccnenoBaHMAMM, NO3BOJIASA MOJIb30BATENIAM UCMOJIb30BaTh PYHKL NN
MeTanporpaMMnUpoBaHUSA U CUCTEMHOIO NPOrpaMMmUpPOBaHUA C CUHTaKCUCOM U
skocuctemonm Python. OH B 3Ha4YnTenbHOM cTeneHn 3anmcTByeT Rust n obecne4vmBaeT
BbICOKYIO CKOPOCTb BbIMNOJIHEHNSA B 3KOocucTeMe Python. TexHnyeckn Mojo siBnseTcs
cynepceToMm Python, KoTopbI NpefocTaBNaeT A0CTyn.

3a Mojo ctonT KoMaHaa u3 Modular, KoMnNaHuK, 3aHMMatloLWENCa NHppacTpykTypoun UA. N
3TO TaKXXe 03Ha4aeT, YTO 3TO A3bIK NporpaMmMmnpoBaHnsa anda paspabotynkos NN. Hapany
C A3bIKOM NporpamMmMmupoBaHusa Mojo, oHM TakxXXe npepctasunu Interference Engine,
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KOTOpPbIN NO3BONAET pa3paboTymkam ynyywmnTb pabo4unin npouecc, macwtabupoBaTb
npoaykTbl A n yMeHbLWINTb 3a4€pP>XKKY B BbiBOAaX (MoapobHee 06 aTom nosxe). Mo
C/I0BaM reHepanbHoro ampektopa Modular Kpuca JlatTHepa, Mojo B 35 000 pa3 bbicTpee,
yeMm Python. OH Tak>XXe cTouT 3a pa3paboTKon A3bika BbICTPOro NPorpamMmMmMpoBaHUS.
YBenmyeHne CKopoCcTu gocturaetca bnarogapsa ToMmy, 4To Mojo ncnosnb3syeT
WHCTpYyMeHTapun komnunatopa LLVM n nHgpactpyktypy komnunatopa MILR (Multi-level
Intermediate Representation Overview).

Llenn a3bIkoB NporpaMMmnpoBaHnsa Mojo BKIOYAIOT:

®* PaboTa C NOSIHOM COBMECTUMOCTbIO C 3KOCMcTemon Python.

® MpepocTaBneHne pa3paboTynkam BO3MOXKHOCTW pa3BepTbiBaTb NOAMHOXXECTBA
KoOa Ha yCKOpUTEensx.

®* Hn3koypoBHEBLIN KOHTPOJIb AN obecneyeHns npenckalyemMon
MpPon3BOANTENILHOCTW.

®* ObecneynTb OTCYTCTBUE hparMeHTaALNN IKOCUCTEMBI.

YT106b1 NONpo60oBaThL MOjO, BaM HY>XHO MCMNOJIb30BaTb €ro 4Yepes nx obnayHyro
XOCTUHroByt cpeny Mojo Playground. Bam byaeT npednoXXeHo BONTU B CUCTEMY, U Bbl
CMOXKeTe NoJslyy4nTb paboyyto cpeany!
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3ayeM HaM Hy>XeH Mojo?

OcHoBHasa naes Mojo 3akso4aeTcsa B YHUDUKaLMM NHPPACTPYKTYpbl ML/AI nyTem
npefocTaBs/ieHNA A3blka NPOrpaMMmNpPOBaHNA, KOTOPbIN paboTaeT BO BCeM cTeke. Kpome
TOoro, oH obecneymBaeT NPOCTOTY UCMOJIb30BAHUSA, YCTPaHAS HEOBXOAMMOCTb HanncaHms
MLIR-koaa. CornacHo Modular, Mojo npeasoXXnT MaclwTabnpyemMyto 1 MHHOBALLMOHHYO
MoAesib NporpaMmMmmpoBaHuns. bnarogapsa aTomy nonb3oBaTtensam B obnactn NN bypet
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nerko paboTaTb C yCKOPUTENSIMU N FeTeporeHHbIMKU cucteMamm. TexHmnyeckn Mojo
ABNAETCHA A3bIKOM MPOrpamMMNUPOBaHNSA, KOTOPbLIN NOALEP)KMBAET MeTa-
nporpaMMmpoBaHne BO BpeMs KoMnunaumm. OH Tak>Ke Noaaep)XxmBaeT apyrme
BO3MO>XHOCTW, TaKNe KakK K3LWNPOBaHNE BO BPEMSA MOTOKA KOMNUAAUMN, afanTUBHbIEe
MeTOoAbl KOMMUASLMN N T.4. DTN BO3MOXKHOCTU OTCYTCTBYIOT B OPYrUX si3blKaxX
NpPOrpaMMmMpPOBaHUS.

OcobeHHOCTH A3blKa NporpaMmMmupoBaHua Mojo

B aTOM pa3zpesie Mbl pacCMOTPUM KJtoYeBble 0COOEHHOCTU A3blKa NMPOrpaMMmMpPOBaAHMNSA
Mojo.

MonHasa coBmecTuMocTb € Python

Mojo HaueneH Ha paboTy ¢ akocuctemonm Python, a He NpoTUB Hee. 3TO BUAHO U3 TOro
hakTa, 4TO MOjo ncnonb3lyeT Te e PyHKUUKN, BUbNNoTEKN N BOSMOXKHOCTU, KOTOPbIE
npeanaraetT Python. Takum obpa3om, Bbl MOXKETE NCMNoIb30BaTh Jtobyto bubnmoteky
Python B Mojo.

0na nmnopTa BaM HY>KHO UCMOJIb30BaTb CJ'Ie,EI,y}OLLI,I/II‘/'I KoA.

from Pyt honl nterface inport Python

Mocne 3TOro Bbl MOXeTe ncnosb3oBaTb Python.import_module() ona nmnopTa nobon
6bubnnotekn Python. Hanpumep, 4T06bI NMNOPTUPOBATE NUMPY, BaM HY>XHO
MCNOJIb30BaTb CJIeAYIOLLY0 CTPOKY KoAa.

et np = Python.inport_nodul e(* nunpy”)

B Python BaM HY>XHO BbINOJIHNTb KOMaHAy “import numpy as np”. lNocne nMmnopTa Bbl
MO>XeTe MCMNOJIb30BaTb €ro A5 Co34aHNs MacCMBOB, BbINOJIHEHUSA BbIYUCIEHUA N T.A4.

array = np.array([1, 2, 3])

print(array)

AHanorn4Ho, Bbl MoOXXeTe nMnopTuposaTb matplotlib.pyplot ona cospaHua rpadurka B
Mojo. BoT Kak 3To BbIra4anUT, KOrga s 3anyckato kKog B Mojo Playground.
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Ecnu Bbl XoTnTe onpoboBaTb KOA, CKONMPYNTE N BCTaBbTE €ro HUXe.
from Pyt honlnterface inport Python

et np = Python.inport_nodul e("nunpy")

array = np.array([1, 2, 3, 4, 5])

print(array)
MILR

MILR o3Ha4aeT MHOroypoBHeEBOE NMPoOMeXyTo4YHoe rnpeactasseHue. Mojo nogaepxmsaeT
MILR. 3T0, B CBOIO o4epeb, N03BoAET pa3paboTynkam NCNob30BaTb MNOJHbLIA Habop
HOBbIX PaCLUNPEHHbIX BO3MOXHOCTEN. DTN BO3MOXXHOCTW BKJIIOHAIOT arnnapaTHble 6710Ku
Al, noTokun n BekTopbl. MILR noBbilwaeT Npon3BOANTENLHOCTbL 3a CYeT napasiennima,
nenas Mojo beicTpee, 4em Python. Kpome Toro, oH no3sonseT pa3paboTynkam
NCMNoJsIb30BaTb NpenMyLLecTBa HECKOJIbKUX aaep.

NMpoBepka BnagenbLa U 3aeMLLUKA

YnpasneHne namatbio B Python 6e3onacHo. OH ncnonb3lyet cbopLumK Mycopa, NO3TOMY
MPOrpaMMnCTbl OO/DKHbI YOeaAnTbCSH, 4TO KO He CTOJIKHETCS C YCNOBUSAMUN FOHKK. Mojo,
nogobHo Rust, peannsyeT CTpoOryo Moaesb NpoBepKn npas cCO6CTBEHHOCTU U
3aeMWNKOB. B HacTosLee BpeMsa OHa peasim3oBaHa YaCcTUYHO. iaes ncnonb30BaHUS
3TOMN MOAOEIN 3aKJII0YAETCH B YyHLLEHUN Napanaennsma n obecnevyeHnm OT/INYHOIO
ynpassieHnsa namaTblo. Mogens BnageHns Takxe obecneynBaeT NOTOKO-6e30MacHbIN
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noaxoA, 4To naeasbHO NnoaxoanT ana obecnevyeHns NPeBOCXOAHON NOAAEPKKN
napannennsma. Takum obpasomM, NPorpamMmbl He CTa/IKMBAOTCH C YCJIOBUSIMU FOHKMW.
Kpome Toro, npoBepkKa 3aeMLMKa rapaHTUPYeT, YTO NepeMeHHblie BCerja NpoBepstoTcs
BO BPEMS BbIMOJHEHUS.

HyneBasa ctoMMocTb abcTpakuum

Mojo npeanaraeT abCcTpakunm C Hy1e€BOW CTOUMOCTbLIO, NO3BOJIAA pa3paboTHmKam
MOJIHOCTbI KOHTPOJIMPOBAaTb XpPaHeHMEe AaHHbIX. 30eCb NPOrpaMMUCTbl MOTyT AenaTb
inline BblaeneHne 3Ha4YeHUn CTPYKTypaM.

ABTOHacCcTpoOuKa

Mojo Tak>Xe npegnaraeT aBTOHACTPONKY. 3To obecneymBaeT aBToMaTU4yecKoe
BblAeNIeHMEe Hauy4yLlmnx 3Ha4YeHnin gns napaMmeTpoB B 3aBUCMMOCTU OT LeNeBoro
obopynoBaHuna. ABTOHacCTponKa nsbasnsaet oT HeEOBXOONMOCTUN BPYHHYIO
ONTMMU3NPOBATb KOA B COOTBETCTBUM C LieNieBbiM 060pyA0BaHMEM.

CkopocTb: Hackonbko ObICTp A3bIK Mojo?

Python - 3To BbICOKOYPOBHEBbIN A3bIK MPOrpaMMUPOBaHUSA, KOTOPbIM CTPEMUTCSA K
MPOCTOTE MCNONb30BaHNA N yAODOCTBY CONMPOBOXAEHUSA. K COXKaNEeHUIo, 3TO AenaeT ero
MeaJIeHHbIM MO CPaBHEHUIO C APYrUMUN pPeLUEeHUSIMN NN A3blkaMM NPOrpaMMuUpoBaHuns. B
TecTe Modular oHn obHapy>xunan, 4To Mojo 6bicTpee B 35000 pa3. OHM NCNoNb30BaaN
anropnt™ MaHgensbpoTa 1 3anycTunm ero Ha aksemnnasape AWS ¢ npoueccopoM Intel
Xeon. OHu npoTecTtupoann PYPY, SCALAR C++ n MOJO, a Takxe Python. PesynbTaThl
OKa3aJIMCb 04eHb ObICTPbLIMU, N Bbl MOXKETE YBUOETb UX HUXKE.
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YT106bI Y3HaTL HBOsbLWeE 0 CKOPOCTU MOjo, 03HAaKOMbTECh C 3TUM MOCTOM B coobLiecTBe
Julialang.

Modular Inference Engine - gpeweBbin 3anycK
Mmoaeneun U

Modular Takxe pa3pabaTbiBaeT Modular Interference Engine, KoTopbi No3BonseT
yheweBuTb 3anyck mogenen N B nponssonctee. Mojo nogaepxxmnsaet Modular
Interfence Engine no ymonyaHuio. OH No3BosAeT KOMaHAaM ynpoCcTuUTb paboyunn

npouecc. OH Tak>Xe No3BosifeT pa3paboTynkam COKpaTUTb 3a4eP)KXKY B BbIBOAAX, YTO
ynpouaeT macwTtabuposaHue npoayktos MN. Kpome Toro, pa3paboTymkam He HY>KHO
MeHSATb CBOK Mofesb, 4Tobbl ncnonb3oBaTb Engine. NMocne 3arpy3km OH MOXKET MOBbICUTb
npon3BoanTeNbHOCTb Moaenen PyTorch n TensorFlow, cnocobHbix paboTaTb C BbICOKOWN
NPON3BOANTENILHOCTBIO MPU LUMPOKOW annapaTHOM nogaepxke.

3aMeHuT nm oH Python?

Mojo - 3TO HOBMHKA. OH BbIFNAANT MHOroobewaowmm. NMosTomy eMmy notpebyeTtcs
BpeMs, 4Tobbl 4OCTUYb CBOEN LEeNeBOn ayanTopumn, TakKoW Kak y4eHble, nly4atouime
OaHHbIe NN A3bIKK NporpaMmmMmmpoBaHns. U ga, oH pewwaeT KOHKpeTHble npobnembl ons
3HTY3MacToB 1 nsyydaowmnx NMN. OgHaKo cylecTByeT MHOXECTBO aHaIOrNYHbIX
peLlleHn, KOTOopble NMOBbIWAKT CKOPOCTb paboTbl € A3blIkoM Python. Hanpumep, Bbl
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HanpeTe Jax, Codon u Julia - A3bIK, OPUEHTUPOBAHHBLIA Ha HayKy O AaHHbIX. TaKUM
obpa3om, MOryT Npon3onTn ABe Bewn. Bo-nepBbliX, OH 3KCMOHEHUMaNIbHO pacTeT B NJaHe
BO3MOXXHOCTeW, 1 coobLuecTBO NpMHNUMaeT ero. Jpyron NCXo4 - OH CTaHeT creunanbHbIM
A3bIKOM NMPOrpaMMMPOBaAHNSA, NCMOMb3YIOWUM Bubnmnotekn Python n mexaHusm
MOAYJ/IbHOIMO BMewaTenbCcTBa. ITak, 3aMmeHnT nm Mojo Python? TonibKO BpeMs NoKax><eT.

HNata Co3paHusna
15.06.2023
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