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[TporpaMmMHOe obecnevyeHue, AMbBSHC
KOMMUJIATOPbI U LEHTPA/IbHbIA NPOLLeccop

O

NMpoueccopbl He BbINOMHAT KOMaHAabl a3bikoB (Python, C++, Java 1 ap.), a BbINOMHAT MalLUWHHbIE
KOMaHAbl.

MallnHHble KOMaHObl KOOMPYIOTCS B COOTBETCTBUM C apXUTEKTYPOMN Habopa KoMaHA (ISA).
Hanbonee nssectHble ISA: x86, ARM, MIPS, RISC-V.

KoMnunatop npeobpa3oBbiBaeT NCXOOHbIM KOO B HAOOP MAaLLIMHHbBIX KOMaHp, (BOWYHbIM daiin) ansa
onpegeneHHomn ISA.

Program Binary File
0010011010
o o code { .
= : Compiler 1001101010 0S ST
~ ) S 1010101110 Y
1011101010

[MNpouecc paboTbl NporpaMM Ha A3blKax MPOrpaMMMUpPoOBaHUSA




[TporpaMmMHOe obecnevyeHue, AMbBSHC
KOMMUJIATOPbI U LEHTPA/IbHbIA NPOLLeccop

0 KpoMme co3pgaHma ABOMYHbIX (haliloB KOMAUAATOPbLI MOMYT reHepmnpoBaTh acceMONepHbIn Koa,.
o AcceMbnep no3BonseT CKOMNUANMPOBATb acceMbiepHbli KOA B ABOUYHbIN dhaiin.

O ACCGM6J’IeprIl7I KOO 4YeNoBEKO-YUTAEM, YTO NO3BOJIAET pa3pa6aTb|BaTb nporpamMmbl Ha HEM
HenocpeacrtBeHHO and npAaMoro HM3KOypoBHEBOIO yrnpaB/1eHNA.

Program

:) code {
stuff();
3
Binary File

z 0010011010
Compiler 1001101010
1010101110
1011101010

v\et

psse™”

Assembly
Code

o o

> | 1w x1,0(x2)
N beq x2,x7,8
Sw Xx4,4(x5)
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O630p RISC-V

RISC-V ISA copep>XunT permctpoBblii hai, KOTOPbIA MOXXET XPaHUTb 00 32 3HaYEeHUN.
KormaHgbl RISC-V MoryT cogep»kaTb cnegytowme nons:

0  opcode — Ko Knaccupukaumm KomaHabl. OnpenenseT, Kakne U3 oCTaBLUMXCA NMONen HeobXoanMblI, U TO,
KaK OHW pacrnosiaratoTcd, NN KOOUPYIOTCA, B OCTaBLUMXCA 6BUTax KOMaHabl.

o  function_field — onuncbiBaeT TOYHYO PYHKLMIO, BbINO/THAEMYIO KOHCTPYKLMEN, eC/I OHa He MOJTHOCTbHIO
onpepnesieHa B Koae onepaunm

o rsl/rs2 — nnpekcol (0-31), noeHTUMUMpPYOLLME HOMEPa PErMCTPOB B PErMCTPOBOM (haline,
cofep>kallme 3Ha4YeHNs ornepaHaoB UCTOYHMKA, HAaf, KOTOPbIMK paboTaeT KoMaHaa.

o rd—-uHpekc (0-31) pernctpa, B KOTOPbI 3aNnCbiBaeTCca pe3ybTaT BbINOJIHEHUSA KOMaHObl.

0 immediate — 3Ha4YeHMe KOHCTAHTbI, COAEPKaLLenca B CaMnUx OUTax KOMaHabI




O630p RISC-V
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B 3aBrcMMOCTM OT ncnonb3oBaHMA BUTOB KOMaHObl OENATCA HaA TUT b,
KOTOpPble rnpmBeneHbl HNXXe

31 30 25 24 21 20 19 15 14 12 11 b T ] 0
funct7 rs2 rsl funct3 rd opcode | R-type
imm|11:0] rsl funct3 rd opcode | I-type
imm|[11:5] rs2 rsl funct3 imm |[4:0] opcode | S-type
imm|12] | imm|10:5] rs2 rsl functd3 | imm|4:1| | imm|11] | opcode | B-type
imm|31:12] rd opcode | U-type
imm | 20)] imm|[10:1] imm|11] imm[19:12] rd opcode | J-type
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