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[eHepaums NMHENHbIX YY4aCTKOB Koaa A1
CTEeKOBOW MalLWUHbI




BBegeHue

= B 3TON NeKUnn Mbl pacCCMOTPUM CNeUndUKy reHepaunm
JIMHEMHBIX Y4acTKOB KoAa Ha sa3blke CIL

= JIMHEMHbIMKX YYacTKaMn Mbl ByleM Ha3biBaTb YYacTKU KOAQ,
HE coAepiKallme pa3BUIOK U 3alLMLLEHHbIX 6/10KOB



17.1. l'eHepauns Koaa ANS BblpaXKeHUW

= JIMHEMHbIE Y4aCTKN KoAa NONYy4atoTCs, rMaBHbIM 06pa3omM,
B MpoLiecce reHepaLnmn Koaa A8 BblpaXKeHUM

= BblpaxxeHus 6bIBalOT pa3Hble, N 3apaHEE HEU3BECTHO,
KaKOro MMEHHO TUMa BblPaXXeHUs NMpUAETCA reHepupoBaThb
B Pa3/INYHbIX 3a@4aX, CBSA3aHHbIX C AUHAMUYECKOM
reHepaumen Koaa

= [103TOMY Mbl PaCCMOTPUM HEKOTOPbLIN TUM BbIPAXXEHUN,
Hanbonee YyacTo BCTPEYaoLWMNCA Ha NMPaKTUKE, U
MOKaXXeM, Kak ANns BbIpa)keHUN 3TOro Tuna nopoXXaaTb
JIMHEMHbIE NocneaoBaTebHOCTM MHCTpYKumnn CIL



17.1.1. ABCTpaKTHbIM CUHTAKCUC BblpaXkeHUW

= []yCTb HaLlUW BbIpa)XeHNSA ONepupyroT C KOHCTaHTaMu,
nepeMeHHbIM1N U NapaMeTpamMm

= PaspelumM UCrnosb30BaHNE B BbIPAXXEHUSAX KaK 3HAYEHUN
NPUMUTUBHBIX TUMNOB, TaK N 06bEKTOB (B YaCTHOCTH,
MacCMBOB)

= B kauecTtBe onepauui Mbl 6yaeM UCNONb30BaThb:

yeTblpe apudpmMeTnyeckme buHapHble onepauum
YHapHbI MUHYC

obpalleHune K rnosnto obbekTa

[OCTYN K 3/1IEMEHTY MaccuBa

BbI30B 3K3eMMJIIPHOro MeToaa 0bbekTa



[MpaBuna BH® ans BbipaXxeHum

Expr

ArgList

BinaryOp

const ¢ | local x | arg x
Expr index Expr

Expr field £

minus Expr

Expr BinOp Expr

local x assign Expr

arg x assign Expr

Expr index Expr assign Expr
Expr field f assign Expr
Expr call s Arglist

Expr ArgList

oycTo

plus | minus | mul | div.



17.1.2. OTobpaxeHne abCTpaKTHOro CMHTaKcmca
BbipaxxeHun B CIL

= OnpeaenuMm Habop pyHKLKMK, OTOOpaXKaoLWMX pa3nyHbIE
noaaepeBbs abCTPakTHOrO CMHTaKcUca B

COOTBETCTBYIOLUME UM MOCNEeA0BaTENBLHOCTU UHCTPYKLMM
CIL

= byaeM cumTaTb, YTO Kaxaast MGyHKUUS NPUHUMAET B
KayecTBe napamMeTpa AepeBo abCTPaKTHOro CMHTAKCUCa
(OHO 3anncbIBaeTCcs B KBaApaTHbIX CKOBKax) 1 BO3BpaLLaeT
NnocneaoBaTeNbHOCTb MHCTPYKLUNK (NPpU 3TOM 3ansaTble
0603HayatoT onepaumio 0bbeanHeHUs
nocneaoBaTeNbHOCTEN)



KOHCTaHTbl, MepEMEHHbIE N NAPAMETPbI, MO
06bEKTOB U 31eMeHTbl MacCMBOB

GenExpr[const c] = HYXHbIX BAPUAHT MHCTPYKLMUMU 1ldc

GenExpr[local x] ldloc x;

GenExpr[arg x] ldarg x;

GenExpr [Exprl index Expr2] =
GenExpr [Exprl],
GenExpr [Expr2],

ldelem.HYXXHbIW mun;

GenExpr [Expr field f] =
GenExpr [Expr],
1dfld £;



ApupmMeTnyeckmne onepaumm

GenExpr [minus Expr] =
GenExpr [Expr],
neg;

GenExpr [Exprl BinOp Expr2]
GenExpr [Exprl],
GenExpr [Expr2],
GenBinOp [BinOp] ;

GenBinOp|[plus] = add;
GenBinOp[minus] = sub;
GenBinOp[mul] = mul;
GenBinOp[div] = div;



[TpncBanBaHWe NepeMeHHbIM 1 apryMeHTaM

GenExpr[local x assign Expr] =
GenExpr [Expr],
dup,
stloc x;

GenExpr[arg x assign Expr] =
GenExpr [Expr],
dup,

starg x;



[lpcBanBaHMe anileMeHTaM MaCcCMBOB M MONAM
00BLEKTOB

GenExpr [Exprl index Expr2 assign Expr3] =
GenExpr [Exprl],
GenExpr [Expr2],
GenExpr [Expr3],
dup,

stloc BpeMeéHHasd nepeMeHHas,
stelem.HY)XHbIX TUN,

ldloc BpeMeHHas nepemMeHHas ;
GenExpr [Exprl field f assign Expr2] =

GenExpr [Exprl],

GenExpr [Expr2],

dup,

stloc BpeéMeéHHasd nepeMeHHas,
stfld £,

ldloc BpeéMeHHas nepeMeéHHan ;



Bbi30B MeTO40B

GenExpr [Expr call s ArgList] =
GenExpr [Expr],
GenArglList[ArgList],
call (callvirt) s;

GenArgList[Expr ArgList] =
GenExpr [Expr],
GenArgList[ArgList] ;

GenArglist[nycTo] = ;



17.2. ONTMMmM3auma NIMHENHBIX YY4aCTKOB KOAA

= 3a4acTyto bbiBaeT yaobHO pa3aennTb da3bl reHepauumn 1
ONTUMM3ALUMN KOAQ. ITO MO3BONSIET CYLLLECTBEHHO
YNPOCTUTb reHepaTop, cAenaTb ero He3aBUCUMbIM OT
ONTUMM3ATOpPa, U, KPOME TOro, MOBTOPHO UCMOJIb30BaTb
OnNTMMN3aTOp C APYrMMU reHepaTopamu

= CyuwlectByeT 60/blLLOE KOMMYECTBO METOAOB ONTUMU3ALINM,
HO B KOHTEKCTE AMHAMUYECKOW reHepaunmn Koaa,
Tpebytowen bbicTpon paboTbl ONTUMU3ATOPA, HE BCE 3TU
METOAbl MPUMEHMMbI. [103TOMY Mbl PACCMOTPUM OAUH U3
CaMbIX NPOCTbIX METOAOB — TaK Ha3blBaeMyto peephole-
ONTUMU3ALMIO



Peephole-ontumMmnzauns (cnana 1)

= CyTb peephole-onTnMmn3aunm 3aK104aeTcs B TOM, YTO
ONTUMU3ATOP ULLET B KOAE METOAA CPABHUTESBHO
KOPOTKYO MoCcneAoBaTeIbHOCTb MHCTPYKLMN,
YAOBSIETBOPSIIOLLYIO HEKOTOPOMY 06pa3Lly, 1 3aMeEHSIET ee
6onee aphekTMBHOM NOCIEAOBATESNIBHOCTBIO MHCTPYKLINK

= AnroputMm peephole-ontuMmnsaunm UCNonb3yeT NOHATUE
dpenMa. PpenM MOXKHO NMpeaCcTaBUTb KakK OKOLLIKO,
ABuratoleecs no koay meroaa. Coaepxnmoe penma
CpaBHMBAETCs ¢ 06pa3LoM, U B C/ly4ae coBnajeHus
BbINOJIHSAETCS npeobpa3oBaHme



Peephole-ontmmnsauusa (cnang 2)

—




Peephole-ontumMmnzauns (cnana 3)

= Peephole-onTnMmnsaumnsa NMHENMHOro y4acTka Koda A0/MKHa
BbIMOJTHATLCS MHOMOKPATHO A0 TeX Nop, NoKa Ha
oyepeaHoM npoxode dpenma rno 3TOMy yyacTKy KoAa He
Oynet HauaeH HM oamH obpa3sel

= C apyrom CTOpoHbl, anroputMm peephole-ontuMmnsauum
MOXET BbITb OCTAHOBEH B /11060M MOMEHT, YTO MO3BOMISET
nobutbea nobon Tpebyemon ckopoctu paboThl
onTMMMU3aTopa



HekoTopble 06pa3subl U 3aMeHbl Ans peephole-
ontuMmn3aumm CIL-kopa (cnang 1)

OOpasen

3aMeHa

stloc(starg) x
ldloc(ldarg) x

dup
stloc(starg) x

ldloc (ldarg) x
ldloc (ldarg) x

ldloc (ldarg) x
dup

ckfinite ckfinite
ckfinite
not (neq) pop

pop




HekoTopble 06pa3ubl U 3aMeHbl A5 peephole-
ontuMmn3aumm CIL-kona (cnavg 2)

OOpazen 3ameHa
add (sub,mul,div, ...) pop

pop pop
1dc.i4.0 -

add (sub)

ldloca(ldarga) x 1dc.14.0

initob]j int32

stloc(starg) x

stloc(starg) x
ldloc(ldarg) y
ldloc(ldarg) x

add (nrodana kommymamueHa
OunapHasn onepayus)

dup
stloc(starg) x
ldloc(ldarg) y

add (nroban KommymamueHan
OunapHasn onepayus)




