A.B. Makapos, C.}O. CkopoboraroB, A.M. UenoBckuii

YuyebHbIn Kypc
“CIL n cucrteMHoe nporpamMMmpoBaHmue
B Microsoft .NET”

Jlekunsa 18.
[ eHepauns pasBuoK




BBegeHue

= [‘eHepaums Koaa, coaepXallero MHCTPYKLMU NEPEXOAOB,
NpeaCcTaBASET HEKOTOPYIO CIOXXHOCTb MO CPaBHEHMUIO C
reHepaumen IMHENHOro Koaa:
= [losBnsoTCS Nepexobl Bnepea rno Koay, To eCTb nepexoabl Ha

MHCTPYKUNN, KOTOPbIE ELLE HE Obln CreHepnpoBaHbl

= [‘eHepaums pa3BUIOK CYyLLECTBEHHO YNPOLLAETCH, ECNN B
npoLecce reHepaunmn NpuaepKMBaTbCA OnpeaeneHHou
AVUCLUNMNINHBI, U3BECTHOW B NMPOrpaMMmMpPOBaHNN Kak
CTPYKTYPHbIWM noaxoA



CTPYKTYPHbIE KOHCTPYKLMM

b)

d) e)
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« v

o CprKTngble KOHCTPYKLUW YAOBHbI TEM, YTO UMEIOT POBHO OAWH BXOA M POBHO OJMH
BbIXOA. DTOT (DaKT B COMETAHUM C TEM, YUTO OHWN BKIAAbIBAOTCA APYr B ApYyra, No3BONSET
MCMOJIb30BaTh A1 UX MOPOXKAEHMUS PEKYPCUBHbBIE anrOpUTMb



18.1. l'eHepaums Koaa AN NOrMYeCcKnX BblpaXKeHUU

= Jlormyeckue BbIpaXKeHNS OTNNYAIOTCSH OT PACCMOTPEHHbLIX B
MNPOLLSION NEKLMN apudDMETUYECKMX BbIPAXXEHUN TEM, YTO
MOrYT BbIYNCASATLCS He MOJIHOCTbIO. Hanpumep, B
BblpaXXeHUn (a = 10) and (sin(x) = 0.5) BTOpoOe
PaBeHCTBO MMEET CMbIC/T BbIHUC/IATb, TOJIbKO €CJ1 MNMEPBOE
PaBEHCTBO MCTUHHO

= 3TO O3HA4aEeT, YTO B KOAE, BbIUMCASAIOLLEM JIOTMYECKUE

BbIPAXXEHUS, AOHKHbI aKTUBHO MCMOMb30BaThCA YC/TOBHbIE
nepexoasi



18.1.1. ABCTPaKTHbIN CUHTAKCUC NOrMYECKNX
BbIPaXXEHUW

= ByaeM paccMaTpvBaTb NTOrMYECKUE BblpaXXEHUS,
coaepxxalime apndMeTUYECKNE BbipAXXEHUSA B KQYECTBE
NoABbIPaXXEHNU

= [TycTb TaK)Xe NIOrM4yeckne BblpaXKeHns coaepXkaT onepaumm

CpaBHEHUS nornyeckue onepauum (nornyeckoe U,
norndeckoe W1, normnyeckoe HE)

LogExpr Expr

LogExpr ComparisonOp LogExpr
LogExpr and LogExpr

LogExpr or LogExpr

not LogExpr.

ComparisonOp ::= equal | less | greater.




18.1.2. OTobpaxkeHne abCTpaKTHOro CMHTaKcmca
norndeckux sblpaxkeHun B CIL (cnava 1)

GenLogExpr [Expr] = GenExpr |[Expr];

GenlLogExpr [LogExprl ComparisonOp LogExpr2] =
GenLogExpr [LogExprl],
GenLogExpr [LogExpr2],
GenComparisonOp [ComparisonOp] ;

GenLogExpr [LogExprl and LogExpr2] =
GenLogExpr [LogExprl],
dup,
brfalse LABEL,
GenLogExpr [LogExpr2],
and,
LABEL: ;



OTobpa)keHne abCTpakTHOro CMHTAKCKUCa
norndeckux sblpaxkeHun B CIL (cnava 2)

GenLogExpr [LogExprl or LogExpr2] =
GenLogExpr [LogExprl],
dup,
brtrue LABEL,
GenLogExpr [LogExpr2],
or,
LABEL: ;
GenLogExpr[not LogExpr] =
GenLogExpr [LogExpr],
not;

ComparisonOp[equal] = ceq;
ComparisonOp[less] = HY)HbIA BApMUaHT clt;
ComparisonOp[greater] = HY)XHbIW BapMaHT cgt;



18.2. 'eHepauud Koga ansg ynpaBnaroLLmX
KOHCTPYKLINK

= Bocnosb30BaBLUUCL YXXe 0TPAabOTaHHOM CXEMOWU reHepaLmm
KoAa, NepenaeM Ha YPOBEHb Bbllle N paCCMOTPUM
reHepaLmio OCHOBHbIX CTPYKTYPHbIX YMPaBASOLLIMX
KOHCTPYKLINA



18.2.1. ABCTpaKTHbIN CMHTAKCUC YNpaBASOLLNX
KOHCTPYKLINK

= PaccmMoTpuM abCcTpaKkTHbIM CUHTAKCUC ANS
nocsiefoBaTENbHOCTU, BbIOOpa 1 LIMKIIOB C NMpeayCcioBUEM
1 MOCTYC/IOBUEM

= [Ipu 3anucyn abCTPaKTHOro CMHTAKCKCa NUCMOJIb3yeTCs
onpeaeneHHbin paHee HeTepMmHan LogExpr ans
NpeacTaBneHnst YCnoBum Bbibopa 1 LIMKIOB
Statement ::= Expr

| 1f LogExpr StatementList
else StatementList
| while LogExpr StatementList
| do StatementList while LogExpr
StatementlList ::= Statement Statementlist

| nmycTo



18.2.2. OTobpa)keHne abCTpakTHOro CMHTaKcKca
ynpasnsatowmx KoHcTpykumn B CIL (cnava 1)

GenStatement [Expr] =
GenExpr [Expr],
Pop

GenStatement[if LogExpr StatementListl
else StatementList2] =

GenLogExpr [LogExpr],
brfalse LABELI],
GenStatementList[StatementListl],
br LABEL2,
LABELl: GenStatementList[StatementList2],
LABEL2: ;



OTobpa)keHne abCTpakTHOro CMHTAKCKUCa
ynpasnsatowmx KoHcTpykumn B CIL (cnava 2)

GenStatement[while LogExpr StatementList] =
LABEL]l: GenLogExpr [LogExpr],
brfalse LABELZ2,
GenStatementList[StatementList],
br LABEL1,
LABEL2: ;

GenStatement[do StatementList while LogExpr] =
LABEL: GenStatementList[Statementlist],
GenLogExpr [LogExpr],
brtrue LABEL;



OTobpa)keHne abCTpakTHOro CMHTAKCKUCa
ynpasnstowmx KoHcTpykumn B CIL (cnang 3)

GenStatementList[Statement StatementList] =
GenStatement[Statement],
GenStatementList[StatementList];

GenStatementList[MYyCTO] = ;



18.3. OnTuMKM3auma Koga, coaep kallero pasBuiku

= PaccMOTpPMM HECKO/bKO NMPOCTbIX METOA0B ONMTMMU3ALINK
KOAa, CoAepXKallero pa3Busiku, @ MMEHHO:

" yfaneHmne n3bbITOYHbIX MHCTPYKLUMMA COXPAaHEHMS 3HAYEHNN B
NepeMEeHHbIX

= yAaneHne NnceBAoHMMOB NEPEMEHHbIX
" BOCMPOU3BEAEHNE KOHCTAHT
= yAaneHne HENUCNONb3YEMbIX NEPEMEHHbIX

= XopoLunx pe3yibTaToB MOXXHO AOCTUYb, €CNU MPUMEHSATb
3TWU MEeTO/bl B COBOKYNHOCTU C peephole-ontnmMmnsaumen

= [lonyyaemas Lienoyka onTUMU3NPYIOLLMX Npeobpa3oBaHuUi
NO/KHA BbIMOMHATLCA HAA OAHUM U TEM XK€ KOJAOM

MHOIOKPAaTHO A0 TEX MOp, NoKa He byaeT AOCTUrHYyTa
HEMNOABMXXHAsA TOYKa



18.3.1. YaaneHue n3bbITOYHbIX MHCTPYKLINK
COXPaHEHUS 3HaYEHUN B MEPEMEHHbIX

= 3T0 nNpeobpa3oBaHNE YMEHbLLAET KOMYECTBO
npucBanBaHUn

= OHO OCYLLECTBNSAETCSA TOMbKO A1 NEPEMEHHbIX, aApeca
KOTOpbIX HE UCNOoNb3ytoTcs. [1oa nepeMeHHbIMU Mbl ByaeMm
MOHMMATb KaK JIOKas/ibHble NEePEMEHHbIE, TaK U MapaMeTpbl
METOA0B

= 1na 06Hapy>XeHns1 N36bITOYHbIX MHCTPYKLIMN COXPAHEHMUS]
3HAYEHUWN BbIMOJTHAETCS aHaN3 UCMOJIb30BAHUS]
NepeMeHHON, COCTOSILLMK 13 ABYX a3:
= [ocTpoeHune rpada NCnosnib30BaHNS NEPEMEHHOMN.
= AHanu3 rpada MCcnosib30BaHUsA NepeMeHHoM



MHCTPYKLUMKN NCNOSIb30BaHNS NEPEMEHHbIX

= NHcTtpykumu Idloc(ldarg) X n stloc(starg) X 6ynem
Ha3blBaTb UHCTPYKLMSIMU MCMNONb30BaHUA NEPEMEHHON X

= Mbl 6yaeM roBopuTb, YTO B rpade rnoToka yrnpasneHus
NHCTPYKLMS UCMOMb30BaHnsa B cneayeTt 3a MHCTpYKUMEN
MCNO/b30BaHUSA A Ha nyTn W, ecsiun.
= WHCTpykumun A 1 B NCNONb3yOT O4HY U TY XXe NepeMeHHYI0 X
= [lyTb w coeanHaeT Au B

* [lyTb W HE COAEPXUT HN OAHOW MHCTPYKLUK NCMNOSIb30BaHNS
nepemMeHHon X, KpoMe MHCTPYKLUuK A n B



'pad MCNonb30BaHMSA NEepPEMEHHOM

= ['pacd MCNosb3oBaHUA NEpPEMEHHON X — 3TO
OPUEHTMPOBAHHbIN rpad, B y3/1aX KOTOPOro HaxoasTcs
MHCTPYKLIMK MCMOb30BaHUA NEPEMEHHOU X, a Ayru
331al0T OTHOLLEHME CneaoBaHus Ans 3TMX MHCTPYKLUMUM

= To eCcTb ecnn MHCTPYKUMS B cneayeT 3a MHCTPYKUMEN A Ha
KakoM-1nbo nyTn B rpade noToka ynpas/ieHus, To B
rpade MCnonb30BaHMS NEPEMEHHON X MMEETCH Ayra oT
MHCTPYKUMU A K UHCTpYKLUMK B



AHanu3 rpada 1UCnonb30BaHUSA NEPEMEHHOU

= AHanu3 rpada Mcnonb30BaHUs NEPEMEHHON 3aK/THOYaETCS
B HaxoXaeHun Takmx nHCTpykummn stloc(starg), 3a
KOTOpbIMKU He cneayeT HK oaHon nHcTpykumn Idloc(ldarg)

= 3TWU UHCTPYKLUNWN ABNSAOTCA M3ObITOYHBIMU N 3aMEHSAOTCS
VUHCTPYKLIMSIMU pOP




18.3.2. YaaneHne nceBAoOHNUMOB MepeMeHHbIX
(cnang 1)

= 370 npeobpa3oBaHne NO3BONSAET N36aBUTbCA OT NIULLHUX
NPUCBaMBaHUN U YMEHbLLAET KOMYECTBO JIOKASIbHbIX
NepeMeHHbIX

= [lepeMeHHas Y aBNsieTca NCEBAOHMMOM NepeMeHHON X
Torga M ToONbKO TOoraa, Koraa:

= [lepeMeHHasa X MCNonb3yeTcs B Tese MeToda TOJIbKO OAUH pas,
npuyeM B nHcTpykumn ldloc(ldarg) X

= 3a nHctpykuuen Idloc(ldarg) X HenocpeacTtBeHHO cneayet
nHcTpykuma stloc(starg) Y (Bnpouem, gonyckaercs Hanu4yme
Mexay HMMK nioboro konnyectsa MHCTPYKUMn dup). MNpuuem
nHcTpykuma stloc(starg) Y asnsercs nepsbiM UCMOIb30BaHNEM
nepemMeHHoM Y (Ha30BEM €€ MHCTPYKLMEN MHULMANU3aLUK
nepemMeHHon Y)



YaaneHve nceBAoOHNMOB nepeMeHHbIX (cnang 2)

" [lpun yganeHumu
OCYLLEeCTBNAITCA ABa
NEVNCTBUSA:

= WUHCTpyKUMA
NHULMANmM3aumm
nepemMeHHon Y
3aMEHSETCSH MHCTPYKLIMEN
pop

= Bce ncnonb3oBaHu4
nepeMeHHou Y
3aMEeHSTCS
MCMNONb30BaHUAMM
nepeMeHHon X

Idloc X ldloc X

—



18.3.3. Bocnipoun3BeneHmne kKoHCTaHT (cnang 1)

= 3T0 nNpeobpa3oBaHne NO3BONSET U36aBUTLCS OT
NepeMEHHbIX, UMEIOLMX KOHCTAHTHOE 3Ha4YeHUE

= [lepemMeHHasa Y nMeeT KOHCTaHTHoe 3HaveHue C Toraa u
TONbKO TOrAa, Koraa:

* [lepBblM UCMO/Ib30BaHMEM NEPEMEHHON Y SABMSAETCA UHCTPYKLMS
stloc(starg) Y (Ha30BeM ee UHCTPYKLMEN NHULMANN3ALNK
nepemMeHHou Y)

" WHCTpYKUMS MHULMANU3aLUKM NepeEMEHHON Y HEMNOCPEACTBEHHO
cneayert 3a nHctpykumen lde C (Bnpoyem, AonycKaeTcs Hannuune
MeXay HUMKM Ntboro KonnmyecTsa MHCTPYKUnn dup)

" 33 UCKJ/THOYEHUEM NHCTPYKUUM MHUUManmM3auuu, nepeMeHHas Y
ncnosnb3yetcs Tonbko B MHCTpYKUmsx ldloc(ldarg) Y



Bocrnpoun3seaeHmne KoHCTaHT (cnang 2)

= [1pn BOCNpoOu3BEAEHUM

OCYLLECTBJIAKOTCA ABA
NEVNCTBUS: @ > 'dcc
= WUHCTpyKUMA
VHULIMaNu3aumm
nepemeHHon Y E::::::§;>
3aMeHseTcs

VNHCTPYKLMEN pOP.
" NHcTpykumn ldloc

(Idarg) Y 3ameHs0TCA
nHCTpyKumnsamm ldc C



18.3.4. YoaneHne Hencnosnb3yembixX nepeMeHHbIX

= ECnu HeKoTopas nepeMeHHas He UCMNosb3yeTcs B rpade
MEeTOoAa WN BCTPEYAETCH TO/IbKO B MHCTPYKUMSIX stloc
(starg), To oHa ypnanseTtcs

= [1pun aToM BCce nHcTpyKkuun stloc(starg), ncnonbayiolilme
3TY NMEepeMeHHY0, 3aMeHSOTCA UHCTPYKLMSIMN pop



