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Java n Open]DK

@ MporpaMmbl Ha Java TpaHCAUpYoTCs B 6anT-Koq

@ banT-Ko4 UCMONMHAETCHA BUPTYasibHOW MalUUHOM
Java (JVM)

@ Java Development Kit - Habop cpencTs paspaboTku
ansd Java

@ Open)DK - 3TanoHHaa peannsauuns JDK
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Open)DK Ha RISC-V

@ RISC-V - OTKpbITbIN CTaHAAPT apXUTEKTYpPbI
npoueccopa, paspabaTtbiBaembin ¢ 2010 roga

@ licnonb3yeTca ons nccnefoBaHUM U B peasibHbIX
KOMMblOTepax

@ CNoXKHO NoAy4YuUTb A0CTYN K hnsnyeckon
peanusauunmn

@ KayvecTtBeHHoro nopta Open)DK Ha RISC-V HeT

e EcTb akagemuyeckune JVM Ha RISC-V (Jikes, Maxine)
@ ECTb He onTMusnposaHHbIN Zero nopT Open)DK
e EcTb nopThl Ha Apyrue npoueccopsl (x86, PPC, ...)

@ 3a ocHoBY 6b121 B3AT nopT Ha PowerPC
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ApngpmMmeTnka n MaTemMaTuyeckme pyHKUnmn

@ ApundmeTnyeckmne onepaumnu B Java npencrtaB/ieHsbl
banT-kogamu
e banT-koabl peann3yloTcsa Ha accembnepe

@ Peanusaumsa nonHOCTbIO 3aBUCUT OT NNAaTPOPMbI

@ MaTeMaTuyeckme yHKLNM MOTYT ObITb
peann3oBaHbl pa3HbiMK cnocobamu:

@ Java-kog B kacce java.lang.Math
o bonee bbicTpas peanmsaums Ha C++

@ NIHTpUHCUK (intrinsic) - onTuMnsnposaHHas
dyHKUMA Ha accembriepe, Bbi3blIBaeMas BMeCTO
Java-meTona
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Llenb n 3agayn

Uensb: peannsosaTb B nopte Open)DK Ha RISC-V
apudmMmeTmnyeckme onepaunm n MaTeMaTuKy

3apaum:

@ Peanusauusa apudmeTmnyieckux 6anT-kogoB Ha
RISC-V

@ BbI30B CTaTM4YECKNUX METOAO0B U3 MHTepnpeTaTopa
6anT-ko4oB Java

@ Bbi30B BcnoMoraTenbHbix C++ pyHKLMA N3
NHTepnpeTaTopa

@ Peannsaums UHTPUHCUMKOB Ha OCHOBE MMEIOLLMXCSA
B RISC-V nHcTpykunmn

@ TecTmpoBaHue pesysbTaTa
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ApndpmetTnyeckmne banT-koabl

@ banT-koabl peannsytoTcs B LWHAbGNOHHOM
UHTepnpeTaTope

@ BblyucneHusa nponcxondaT Ha CcTeke, nocneagHee
3Ha4YeHne KewnpyeTca B perncrtpe onda yckopeHuma

@ CnoxxeHwue, BblHUTaHNE, YMHOXEHMNE, AieNieHune,
buToBble onepauunmn, cpaBHeHUs... Bcero 42
banT-koda

@ OHu paboTatoT Haf pa3HbIMK TUNamu: int (32
buTa), long (64 6uTa), float (32 6uTa), double (64
buTta)

@ Peanusauymsa HEKOTOPbLIX Oonepaunin noayymnach
KpaTKom

o [MoTpeboBanoch yKasblBaTb PEXXUM OKPYII€HUS ONs
onepaumnin C naaBalroLLEN TOYKON
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ApndpmetTnyeckmne banT-koabl

@ [pyruve onepauunu 6o cyuwectseHHo 6onee
CJI0>KHbBIMMU
("] |-|pl/l neneHunnm Ha HOoJ1b H606X0,£|,I/IMO reHepunpoBaTb
NCKIIo4YeHne

e Heobxoanmo oTobpa3nTb ceMaHTUKy 6anT-ko40B
CpaBHeHUS Ha UHCTpyKumu RISC-V

e banT-kKogbl 4nA CpaBHEHUSA 3HAYEHUN C NMJiaBatoLLeEN
TOYKOW AOJ/IKHbI KOHKPETHBLIM 06pa3om
obpabaTbiBaTb 3Ha4YeHne NaN
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BbI30B CTaTM4eCKnx Java-MmeTon0B

@ MaTeMaTum4yeckme QyHKLN NpencTaBieHbl
CTaTM4YeCKMMN MeTodaMmn B Knacce java.lang.Math

@ BbI30B CTaTU4eCKUX Java-MeTon0B KOONPYeTCH
banT-koooMm invokestatic

@ [pouecc BbI30Ba:

e o nHOekcy MeToda MLLEeTCs afapec
COOTBETCTBYOLLEro hparMeHTa Koaa

@ B 3aBMCMMOCTM OT BO3BpalLLaemMoro Tuna
BbibpaeTca 610K Koga ANs Bo3BpaTa U3 MeToda

e BhinonHAeTCcHa Kog MeTona, a 3aTeM Ko Bbixo4a U3
Hero
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BbizoB C++ MeTOO0B

@ HekoTopsble Java-MeToAbl 3aMeHSAITCA Ha BbI30B
C++ peanusauunn

@ [lpouecc BbI30Ba:

o CoxpaHeHue 3Ha4YeHU” 13 nonvolatile pernctpos B
naMmaThb

e KonupoBaHue apryMeHTOB B COOTBETCTBYHOLLME
perncTpsi

@ Bbigenenmne kagpa C-cteka

o [Mepexopn no agpecy PyHKUNN
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MaTemMaTn4eckme MHTPUHCUKN

@ [10CTYMHblE NHCTPYKLUN O UHTPUHCUKOB B
RISC-V:

e fabs, fsqrt, fmadd (a * b + ¢)

@ VIHTPUHCKKN, HE NCMONb3YoWMecs B APYrux
nopTax:
e fmin, fmax, abs
o [1nsa HMx Heo6xoOaMMO NMpPaBnUTb 0O KoA
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TecTmnpoBaHue

@ [1na oTnagkn n TeCTUPOBAHNA NCMOJIb3YEeTCS
QEMU RISC-V

@ CpaBHMBAlOTCA pe3yibTaTbl TECTOB Ha X86 n
RISC-V

@ TecTbl reHepupyroTCa ¢ nomowbio JASM tool

@ Habop TecToB cocTaBsieH ucxonsa ns3
cneundgukaummn

@ Fuzzing-tectmnposaHue (50000 ciyHanHbIX TECTOB)
AN OOMONHUTENIbHOIr0 NoATBEPXKAEHNSA
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TecTmnpoBaHue

@ KoMmbuHauunm 18 3Ha4YeHUn Ons uenoyYmncneHHbIX
onepauyunmn
("] |_|epeI'IO}1HeHI/Ie, AersieHne Ha HOJb, OTpuuaTeJibHblE
3Ha4eHun4d
@ KombuHauum 20 3Ha4YeHUI Ons BelecTBeHHbIX
onepaumnn
o OkpyrneHune, beckoHeYHble 3Ha4YeHus, NaN,
OeHOPpMa/in3oBaHHbIE YCI1a

@ Bcero =~ 7800 TecToOBbIX C/ly4aeB Ha apupmMeTuKy u
~ 2500 Ha maTeMaTuKy

@ B npouecce BbINOJIHEHUS 3TUX TECTOB ObIIO
HangeHo n ncnpasnaeHo 5 ownbok

@ 2 13 HUX He B apudMeTunKe
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PesynbTaThl

@ PeanusoBaHbl BCe 42 apndpmeTmnyeckmx banT-koaa
Java

@ PeannsoBaHbl CTaTU4YeCKNE BbI3OBbI Java-MeTo40B

@ Pa3paboTaH MexaHuU3M Bbi3oBa C++ pyHKUUA ONs
BCroMoraTesibHbIX YHKLWA

@ PeanusoBaHbl 16 MHTPUHCUKOB, 11 N3 KOTOPbIX
HoBble gnga Open)DK

@ Pa3paboTaH Habop TecToB, MOKPbIBAKOLNN
KpaeBble C/lydaun CcoraacHo cneumndpunkauumm JVM
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Pa3nnydna B ctpyktype C-cteka B RISC-V n

PowerPC
Cu-ctek B RISC-V Cu-ctek B PowerPC
i
return address saved registers
previous fp
saved registers link register
R condition register
previous sp
return address
previous fp — saved registers
saved registers
P, Iin.k. registgr
condition register
SP previous sp
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