NHOOPMATHUKA
N THOOPMAIINOHHBIE
TEXHOJIOI'NN
KOHCIIEKT JIEKIITUN






JIEKIISINe 1. BBenenue B nuH(opMaTHKY

1. Uuchopmamura. Huchopmauus.
Ilpedcmaeaenue u oo6pabomxa unghopmauuu

Nudopmaruka 3aHuMaeTcsi GopMaM30BaHHBIM TPEICTABIEHUEM
00BEKTOB U CTPYKTYP MX B3aMMOCBSI3€i1 B pa3JIMYHBIX 00J1aCTSIX HAYKH,
TEeXHUKHU, MMPOM3BOACTBA. 11 MomennMpoBaHusl OOBEKTOB U SIBICHUI
HCTIONB3YIOTCS pa3iudHble (DOpMasIbHBIE CPEACTBa, HATIPUMeEp JIOTH-
yeckre (hopMysibl, CTPYKTYPhl JAHHBIX, S3bIKM MPOrPaMMUPOBAHMS
U ap.

B uHdopmaTuke Takoe ¢pyHIaMEeHTaIbHOE MOHSITHE, KaK HH(Op-
Manus UMeeT pa3jiMyHble 3HAYeHUSI:

1) dopmanbHOe npeacTaBieHUe BHENTHUX (hopM MHDOpMALINH;

2) abcTpakTHOe 3HaueHHe MHGOpPMaIU, €€ BHYTpEHHEee Colep-

JXaHWe, CEMaHTHKa;

3) oTHomeHue UH(pOpMaIUM K pealbHOMY MUDY.

Ho, xak npaBuiio, noa nuHdopmalueid IOHUMAIOT €€ aOCTpaKTHOE
3HaUeHUe — cemanmuky. VIHTepnpeTupys npeacTaBieHus WHbopMa-
1IUY, MBI TIOJIyYUM €€ CMBICJI, CeMaHTUKYy. [1o3TOMy, eciii Mbl XOTUM
oOMeHuBaThcsl MHGpOpMallMeii, HaM HeOoOXOAUMBI COIIaCOBaHHBIE
MpeacTaBieHus], YToObl He Hapyllaiach MPaBWJIbHOCTh UHTEPIIpETa-
vu. JI71st 9Toro MHTEpIpeTalnio MpeacTaBIeHs MH(GOPMAIIMT OTOX-
JIECTBJISIIOT ¢ HEKOTOPbIMM MaTeMaTUYECKMMU CTPYKTypaMu. B atom
ciyyae o0paboTka MHGOpMALMU MOXET OBbITh BHIIIOJHEHA CTPOTMMU
MaTreMaTUIeCKUMM METOIaMU.

OnHO U3 MaTeMaTUYECKUX ONMMCAHUI MH(pOPMALIMM — 3TO TIPE/ICTaB-
JieHue ee B Buae GyHKUUM y = fix, 1), TIe ¢ — BpeMsl, X — TOYKa HEKOTO-
POTO TTOJI51, B KOTOPOi M3MepsieTcs 3HaueHue y. B 3aBUCMMOCTH OT Iapa-
MeTpoB QYHKIIMY X U  ”HDOPMAIIMIO MOXKHO KIacCU(UIIMPOBATh.

Eciu mapameTpbl — cKalsipHbIe BEJIMYMHBI, TPUHUMAIOLIYE HETIpe-
PBIBHBIN Psifi 3HAUEHUH, TO MOTyYeHHasl TaKUM 00pa3oM MHGbopMaLus
HasbIBaeTCsl HEMPEePBIBHOW (MU aHanoeosoil). Ecnu e mapamerpam
NpUIaTh HEKOTOPBIM IIar U3MEHEHUH, TO MHMOpMaIUs Ha3bIBAETCS
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Oduckpemnoii. JIuckpeTHass UH(pOpMaLsl CYUTAETCS YHUBEPCAJIbHOM,
TaK Kak Tl KaKIbIX KOHKPETHBIX TTapaMeTPOB MOXKHO TTOJTYIUTh 3Ha-
yeHue QYHKIIMU C 3aJaHHOM CTeNeHbI0 TOYHOCTH.

JnckpeTHy10 MH(POPMALIIO OOBIYHO OTOXIECTBIISIOT C UUpposoii
uHboOpMalmeit, KoTopasl SIBJSIETCSI YACTHBIM CJIydyaeM CHMBOJIbHOM
nHdopmanuu anchaBUTHOTO TIpeACTaBICHUs. AN(paBUT — KOHEYHBIN
Ha0Op CHMMBOJIOB JIF000M TIprpoabl. OYeHb YacTO B MH(GOPMATHKE BO3-
HMKaeT CUTyalMsl, KOTJa CUMBOJIbI OMHOTO ajihaBUTa HAO MTPEACTaBUTh
CHMBOJIAMU JIPYTOro, T. €. MPOBECTU ONepaluio koduposanus. Eciu Ko-
JIMYECTBO CHMMBOJIOB KOIMPYeMOTO ajihaBUTa MEHbIIIe KOJWYeCTBA
CHMBOJIOB KOAMpYIolIero ancaBuTa, TO cama ornepaiusi KOAMpoOBaHUs
He SIBJISIETCST CJIOXKHOM, B TIPOTUBHOM CJIydyae HEOOXOAMMO HCTIOJIb30-
BaTh (GDMKCUPOBAHHBIIT HAOOP CUMBOJIOB KOIMPYIOIIETO aichaBUTa IS
OIIHO3HAYHOTO MPaBUILHOTO KOIUPOBAHUSI.

Kaxk 1rokazajna mpakTuka, HamboJjiee TpOCTbIM aihaBUTOM, ITO3BO-
JISTIONITM KOIMPOBATh Ipyrue aadaBUThI, SIBISETCS TBOMYHBIN, COCTOSI-
LW U3 IBYX CUMBOJIOB, KOTOPbIe 0003HAYAIOTCSI, KaK MPaBUIo, yepe3
0 u 1. C nmoMol1pio n CUMBOJIOB IBOMYHOTO ajipaBUTa MOXKHO 3aKOIV -
poBaTh 2n CUMBOJIOB, a 3TOTO JIOCTATOYHO, YTOOBI 3aKOIUPOBATH JIIO-
0oit angaBur.

BennunHa, KoTopast MOXeT ObITh IpeACTaBIeHa CUMBOJIOM JIBONY-
HOTro ajhaBuTa, Ha3bIBACTCSI MUHUMAJIBHOM eqUHMIICH MHGMOpMAIINT
wiu outom. ITocnenoBareIbHOCTh U3 8 GUT — OaiiT. AnaBur, coaep-
Xaluid 256 pa3andHbIX 8-OMTHBIX MOCIEI0BATEIbHOCTEM, HAa3bIBAET-
cs1 6aiimosbim.

B xavyecTBe cTaHIAPTHOTO CeroHs B MH(GOpPMAaTUKe MPUHST KO,
B KOTOPOM KaXX[blii CMMBOJI Konupyetcst 1 6aiitom. CylliecTBYIOT U JIpy-
rue aagaBuUTHL.

2. Cucmempt cuucaenus

ITon cucTemoii cuucieHns roapasyMmeBaeTcs HAOOp MpaBUJI HAaUMe-
HOBaHWUS Y 3aMKMCH ynce. Paznnyalor mo3uiiMoHHbIE U HETTO3UIIMOH-
HbIE CUCTEMbI CUMCIICHMSI.

Cuctema curcaeHUs] Ha3bIBAETCSl HOBULUOHHOLL, €CITA 3HAYeHUE 11 -
(pHI YKCIia 3aBUCUT OT MECTOIOJIOXKEHUS LIM(PEI B uncie. B mporuBHOM
cily4yae OHa Ha3bIBAETCsl HeNnO3UYUOHHOU. 3HAUEHVE YMCia ONpeieisieTCsl
T10 TIOJIOXKEHUIO 3TUX LIUdp B UuncIe.



3. Ilpedcmaeaenue wucea 6 IBM

32-pa3psinHble MPOLECCOPhl MOIYT padOTaTh C ONEpaTUBHON Ma-
MSIThIO €eMKOCTBIO /10 232-1, a afpeca MOTYT 3alMChIBaThCS B IMATIa30HE
00000000 — FFFFFFFE OnnHako B peaJbHOM peXuMe Ipoleccop
pabotaer ¢ mamsaTeio no 220-1, a ampeca momagaloT B OMaIla3oH
00000 — FFFFE baiitel mamsiTi MOryT OOBbEeIUHSITHCS B TMOJSI Kak
(bukcupoBaHHOI, TaK 1 TiepeMeHHOo 1TMHbI. ClI0BOM Ha3bIBaeTCs T10JIe
(UKCHPOBAaHHOM IJIMHBI, COCTOsIIIEe U3 2 0AlITOB, IBOMHBIM CJIOBOM —
noJjie U3 4 6aiiToB. Anpeca Tojieil ObIBAIOT YemHble U HeuemHble, TIpU
3TOM JIJIsI YETHBIX aIpECOB OTEpallUU BHITIOJIHSIIOTCS ObICTpEE.

Yucna ¢ ¢pukcupoBaHHOK TOUuKoil B DBM mpencraBisiioTcss Kak
LeJible TBOUYHbBIC YUCIa, U 3aHUMAaeMblii MU 00BbEM MOXET COCTaB-
J9Th 1, 2 v 4 Gailira.

Lesble ABOMYHBIE YKCIIA TIPEICTABISIIOTCS B JOTIOJTHUTEILHOM KOJIE,
COOTBETCTBEHHO YKcia ¢ (PUKCUPOBAHHOI TOYKOI MPEACTABISIIOTCS B 10-
MOJHUTENbHOM Kozie. [Ipu aToM eciu yuciao 3aHUMaeT 2 Gaiita, To
CTPYKTypa 4Mcjia 3aluChIBAETCS MO CJAEAYIOIEMY MPaBWITY: CTapIIMii
paspsi OTBOAMTCS MOJ, 3HAK YMCIIA, & OCTATbHbIE — IO/ IBOMYHBIE LIM(-
Pl yncia. J1omoJHUTEbHBIN KO MOJOXKUTEIBHOTO YMCa PaBEH CaMO-
MYy YMCITy, & JOTIOJTHUTEJIbHbBIA KO OTPULIATEJIbHOTO YMCIa MOXET ObITh
IOJIy4€H I10 Takoi (opmyite: x = 10n — |x|, Tae » — paspsIHOCTD YUCIIA.

B nBowuHOI cucTeMe CUMCICHUS MOMOJHUTEIbHBIN KOM ITOIy-
qaeTcsl yTeM WHBEPCUU Pa3psaIoB, T. €., 3aMEHOM eMUHUI] HYJISIMU U
Hao00pOT, U MPUOABICHUEM SIUHUIILI K MJIAIIEMY Pa3psimy.

KonnuecTBo OMTOB MaHTUCCHI OTpeAe/sieT TOYHOCTh MTpeiCTaBe-
HUSI YKMCes, KOJIMIECTBO OUTOB MALLIMHHOTO MOPSIIKA ONpeAessieT Aua-
Ma30H NPEeACTaBIEHUS YUCE C TUIaBalOIIei TOUKOIA.

4. (DOPMM”&'OB(IHHOB noHamue aaecopumma

AJITOPUTM MOXET CYILIECTBOBATb TOJBKO TOTJA, KOTJIa B TO Xe ca-
MOe BpeMsI CYIIECTBYeT HEKOTOPBIN MaTeMaTUIecKuii o0beKT. Popma-
JIN30BAaHHOE TTOHSATHE aJITOPUTMA CBSI3aHO C TIOHSITUEM PEKYPCHUBHBIX
(byHKIMIA, HOpMATBHBIX AITOPUTMOB MapkoBa, MallinH ThIOpUHTA.

B mateMaTuke (yHKIIMS Ha3bIBa€TCS OMHO3HAYHOM, €CIIH JIJIST JIIO-
60oro Habopa apryMeHTOB CYIIECTBYET 3aKOH, IO KOTOPOMY OTpeae-
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JIIeTcsl €eIMHCTBEHHOE 3HaUeHre yHKIMU. B KauecTBe Takoro 3akoHa
MOXET BBICTYIAThb aJITOPUTM; B 3TOM cjydae (hyHKIIMSI Ha3bIBAeTCS
GbIMUCAUMOI.

PexypcuBnbie GyHKIIMH — 3TO MOAKJIACC BHIYMCIMMBIX (DYHKIIMIA,
a aJITOPUTMBI, ONTPEAEIISIONINE BEIYUCICHUS, HA3bIBAIOTCS CONYMCMEYH0-
wumu aneopummamu peKypcuBHbIX pyHkimii. CHavyana (puKcupyroTcs
0a30BbIe PeKYpCUBHbIE (DYHKIIMU, 1JI5 KOTOPBIX COMYTCTBYIONIUI ajiro-
PUTM TpUBUAJIEH, OMHO3HAYEH; 3aTEM BBOISTCS TPU MpaBujia — orepa-
TODPbI HOOCMAHOBKU, PeKypCUul i MUHUMU3AYUU, TIPU TIOMOIIIU KOTOPBIX
Ha OCHOBE 0a30BbIX (hYHKIIMIA TTOJTy4atoTCst O0ee CI0XKHbIe PeKypCUB-
Hble (QPYHKIINU.

BazoBbiMU GYHKIMSIMU U UX COMTYTCTBYIOLIMMU aJITOPUTMAMU MO-
TYT BBICTYMATh:

1) dbyHKIMS n HE3aBUCUMBIX MEPEMEHHbBIX, TOXIECTBEHHO paB-

Has Hymo. Torma, eciin 3HaKoM GYHKIUU siBasieTcst P n, To Hesa-

BUCHMO OT KOJIMYECTBA apryMEHTOB 3HaueHUe (YHKILMU cleayeT

TOJIOXUTh PaBHBIM HYJIIO;

2) ToxaecTBeHHas MYHKIIUS 7 He3aBHCUMBIX II€pEeMEHHBIX BUOA

¥ ni. Toraa, ecnu 3HakoM dbyHKIIMU siBisieTcst ¥ ni, To 3HaYeHEM

GyHKUIMM cleayeT B3sITh 3HAUEHUE i-TO apTyMEHTa, CUMTAsl CJIeBa

Harpaso;

3) /\ -pyHKUMS OOHOIO HE3aBMCUMOTrO apryMmeHTa. Torma, eciu

3HAaKOM (DYHKLMHM SABISIETCA N\, TO 3HAYEHMEM (DYHKLMM CJIELYET

B3SITh 3HaUEHUE, CeIyI0llIee 3a 3HAUeHUEM apryMeHTa.

PazHbie yueHble npeaaraiyd CBOM Noaxoibl K opMaiu30BaHHOMY
npeacTaBjieHu0 ajiroputMma. Hampumep, aMepuKaHCKUI ydeHBIi
Yepu mpennosoXui, 4TO KJIacC BBIYMCIUMBIX (DYHKUIMUI HMCUEPITbI-
BaeTcsl pEKYPCUBHbIMU YHKUUSIMU U, KaK CJIEeICTBUE, KAKUM Obl HU
ObUT AJITOPUTM, TepepadaThbiBaIOIIM ONMH HA0OP LieJbIX HEOTpHUILIA-
TEJIbHBIX YMCEJ B IPYroii, HaWIeTCsl aJrOpUTM, COIYyTCTBYIOIIUIA pe-
KYPCUBHOM (DyHKIIMY, SKBUBAJIEHTHBI JaHHOMY. ClienoBaTebHO, eClu
JUJIS1 peLLIEHUSI HEKOTOPOM MOCTaBJICHHOM 3a/1a4i HEJIb3$ IIOCTPOUTD Pe-
KYpPCUBHYIO (DYHKIIMIO, TO U HE CYILIIECTBYET aITOPUTMA JIJISI €€ PEIICHUSI.
Hpyroii yuensiit, TelopuHr, pazpabotan BupTyaibHyio 9BM, Kotopas
nepepadaTbiBajia BXOJAHYIO MMOCEA0BATEIbHOCTh CUMBOJIOB B BBIXOJI-
Hyl0. B cBSI3U ¢ 3TUM MM ObUT BBIABUHYT TE3UC, YTO JI100asT BBIYUCIN-
Mast QYHKILMS BIYMCIMMA 10 ThIOPUHTY.



JIEKIIMA Ne 2. A3pik Pascal

1. Bgedenue 6 azvix Pascal

OCHOBHBIE CUMBOJIBI SI3bIKa — OYKBBI, IIU(MPHI U CTICIIMATBHBIC CUM-
BOJIbI — COCTaBJISIIOT ero ajigaBuT. A3bik Pascal BkiIOYaeT ciemyro-
11t HA0Op OCHOBHBIX CUMBOJIOB:

1) 26 TaTMHCKUX CTPOYHBIX U 26 JJATUHCKUX ITPOITMCHBIX OYKB:

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijklmnopqrstuvwxyz;

2) _ (3HaK IOJYepKUBAHMUSI) ;

3) 10uupp:0123456789;

4) 3HAKM OIepalluii:

+ — X /=<5 <K > <K== =0

5) orpaHMYMTENU:

P G0 I S O S Gl BRI

6) cneuudukarops: ~ # §;

7) cnyxeOHbIe (3ape3epBUPOBAHHbBIE) CIOBA:

ABSOLUTE, ASSEMBLER, AND, ARRAY, ASM, BEGIN,
CASE, CONST, CONSTRUCTOR, DESTRUCTOR, DIV, DO,
DOWNTO, ELSE, END, EXPORT, EXTERNAL, FAR, FILE, FOR,
FORWARD, FUNCTION, GOTO, IF, IMPLEMENTATION, IN,
INDEX, INHERITED, INLINE, INTERFACE, INTERRUPT,
LABEL, LIBRARY, MOD, NAME, NIL, NEAR, NOT, OBJECT, OF,
OR, PACKED, PRIVATE, PROCEDURE, PROGRAM, PUBLIC,
RECORD, REPEAT, RESIDENT, SET, SHL, SHR, STRING, THEN,
TO, TYPE, UNIT, UNTIL, USES, VAR, VIRTUAL, WHILE,
WITH, XOR.

KpoMe mepeuncieHHBIX, B HA0Op OCHOBHBIX CHMBOJIOB BXOIUT
npob6eit. [Ipobesbl HeJlb3s UCIOJb30BaTh BHYTPU CABOEHHBIX CUMBO-
JIOB U 3ape3epPBUPOBAHHBIX CJIOB.

Konuenyus muna ons dannwix

B MaTemaTiKe TPUHATO Ki1acCHGbUIIMPOBATh TEPEMEHHBIE B COOT-
BETCTBUM C HEKOTOPbIMU BaxXHBIMU XapakTepuctukamu. [IpousBo-
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JIATCSI CTPOTO€ pa3rpaHUYEHUE MEXIY BELEeCTBEHHBIMU, KOMILJIEKC-
HBIMU U JIOTUYECKUMU TTEPEMEHHBIMU, MEXTy IepeMEHHbBIMU, TTPEeICTa-
BJISTIOIIIMMU OT/IEIbHBIC 3HAUEHMSI 1 MHOXECTBO 3Ha4eHui, u T. 1. [1pu
00paboTKe maHHBIX Ha DBM Takas knaccudukaius ele 6ojiee BaxkHa.
B mo60oM anroputMrUYecKoM SI3bIKE Kaxiash KOHCTAHTa, MepeMeHHas,
BBIpaXe€HUE WM (DYHKIIMSI ObIBAIOT OMpeeIeHHOTO TUTIA.

B a3bike Pascal cyiiecTByeT mpaBUIO: TUM SIBHO 3a/1a€TCSI B OTH-
CaHUU TEepeMEeHHONW WiKn (BYHKIIMU, KOTOPOEe TPEAIIeCTBYeT UX UC-
nonb3oBaHuto. Konuenius tTuna si3sika Pascal umeet cnemytoniye oc-
HOBHbIE CBOICTBA:

1) nro06oit TUIT JAaHHBIX OMpeaesieT MHOXECTBO 3HAUeHMI, K KO-

TOPOMY MPUHAUIEXUT KOHCTAHTA, KOTOPble MOXET MPUHUMATH

TnepeMeHHas UK BbIpakeHue JIUO0 BbIpadaThiBaTh ONepalus Win

(YHKILIMS;

2) TUN 3HAuYeHMUsl, 3aJaBa€MOT0 KOHCTaHTOI, MEepeMEHHON Wu

BBIpAaXXE€HMEM, MOXKHO OTIPEIEIUTh 1O UX BULY WUJIU OMMCAHUIO;

3) kaxnas orepauust Wiv (yHKIMS TPEOYIOT apryMeHTOB (hUKCU -

POBAaHHOTO TUIIA U BBIAAIOT Pe3yabTaT (PMKCUPOBAHHOIO THUIIA.

Orcroga cienyer, 4To TPaHCISITOP MOXET UCIOJIb30BaTh UHMOP-
Malro O TUIAaX ISl IPOBEPKU BHIYMCIUMOCTU U MPAaBUILHOCTU pa3-
JIMYHBIX KOHCTPYKIIUA.

Twum onpenenser:

1) BO3MOXKHBIE 3HAYEHUSI TIEPEeMEHHbBIX, KOHCTAHT, (PYHKIINI, BbI-

paxkeHU, MpUHaAIeXaluX K JaHHOMY TUILY;

2) BHYTPEHHIOIO (pOopMy MpeacTaBIeHUS TaHHBIX B DBM;

3) omepauuu U (ByHKUIMU, KOTOPbIE MOTYT BBITIOJHSTHCS Hal Be-

JIMYMHAMM, TIPUHAJIEXKAIIUMU K JaHHOMY TUITY.

CriemyeT 3aMeTUThb, YTO 00sI3aTeIbHOE OIMMCAHME TUMA TPUBOIUT
K M30BITOYHOCTH B TEKCTE MPOrpaMM, HO TaKasi U30BITOUHOCTD SIBJISICTCST
BaXXHBIM BCITOMOTATEIbHBIM CPEJICTBOM pa3pabOTKM TMPOrpaMM U pac-
CMaTpuBaeTcs Kak HeOOXOMMMOE CBONCTBO COBPEMEHHBIX aJITOPUTMM-
YECKUX SI3bIKOB BBICOKOTO YPOBHSI.

B s3bike Pascal cymiecTBytoT cKaisipHble U CTPYKTYPUPOBAHHBIE TH-
bl JaHHBIX. K CKaJIIpHBIM TUIAM OTHOCSITCSI CTAHAAPTHBIE TUTIBI U TU-
MBI, OTpe/iesisieMble Mosb3oBatesieM. CTaHIAPTHBIE TUITBI BKIIIOYAIOT 11e-
JIble, NEVCTBUTEIbHBIE, CAMBOJIbHBIN, TOTUYECKUE U AAPECHBIA TUITBI.

Llenible TUTIBI OMpPEENsIOT KOHCTAHTBI, IEPEMEHHbIE U (PYHKIIUH,
3HAYEHMST KOTOPBIX PEATU3YIOTCS MHOXECTBOM LIETbIX YMCEN, TOMYCTU-
MbIX B JaHHOI1 DBM.



Tun Jnana3oH 3HaueHuit Tpedyemasi mamsaTh (0aiiT)
Byte 0...255 1
Word 0...65535 2
Shortint —128...127 1
Integer —32768...32767
Longint | — 2147483648...2147483647 4

JleticTBUTEIbHBIC TUITHI OTIPENesIsieT Te JaHHBIC, KOTOPhIE PeaT3yIoT-
Cs1 IOAMHOXKECTBOM JEMCTBUTEIBHBIX YMCE, TOITyCTUMBIX B JTaHHOM DBM.

. KomgectBo Tpedyemas
Tun JInana3on 3HaveHmit .
u(p MaHTHCChI | mamsATh (0aiiT)

Real 2.9e — 39...1.7e + 38 11-12 6
Single 1.5 — 45...3.4e + 38 7-8 4
Double | 5.0e — 324...1.7¢ + 308 15—-16 8
Extended|3.4e — 4932...1.1e + 4932 19—-20 10
Comp —9.2¢ +18...9.2e + 18 19-20 2

Tunel, onpezaensieMble MOJIb30BaTENEM, — MEPEUUCISIEMbIA U UH-
TepBaJbHbIA. CTPYKTYpUPOBaHHBIE TUITbI UMEIOT YEThIPE PA3HOBUIHO-
CTU: MacCHBbI, MHOXECTBA, 3aIiCU U (aiisibl.

Kpome niepeuncinennbix, Pascal BkiIiouaer eie aBa TvMmna — Ipo-
HEeAYPHBIM 1 OOBEKTHBIM.

BeipaxeHue si3pIKka COCTOMT M3 KOHCTaHT, TEPeMEHHBIX, yKa3are-
Jieit (yHKIIMiA, 3HAKOB OMepaliiii 1 CKOOOK. BbipaxkeHue 3a1aeT nmpaBu-
JIO BBIYMCIIEHUSI HEKOTOPOTO 3HauYeHUs. [1opsimoK BeIUMCIEHUS OTpe-
NeJIsieTCsl CTapIIMHCTBOM (IIPUOPUTETOM) COAEpXKAIIMXCS B HEM
ornepauuii. B sa3pike Pascal mpuHAT chaeayronvii MpUOPUTET OIfle-
pauuii:

1) BbIUMCIAEHUS B KPYIJIBIX CKOOKAX;

2) BBIYMCICHMS 3HAYCHUI (DYHKIIUIA;

3) yHapHbIE oIepaluu;

4) onepauuu *, /, div, mod, and;

5) omepauuu +, — , Or, XOr;

6) omepauuu OTHOILIEHUS =, <>, <, > <= >=,

BoIpakeHus BXOAST B COCTaB MHOTHX OTIepaTopoB si3bika Pascal, —
TakKXe MOTYT ObITh apTyMEHTaM1 BCTPOSHHBIX (hYHKITUIA.
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2. Cmandapmmuote npouedypot u (hyHKuyuu

Apugpmemuueckue Qynxyuu

1. Function Abs(X);

BosBpaiiaeT abconoTHOE 3HaUeHME TTapaMeTpa.

X — BbIpaXeHUe BELECTBEHHOTO WM LIEJIOUYMCICHHOrO TUMa.

2. Function ArcTan(X: Extended): Extended;

BosBpaliaet apkTaHIeHC apryMeHTa.

X — BbIpaXkeHHUe BEIIeCTBEHHOTO WM LeJIOUYMCICHHOTO THTIA.

3. Function Exp(X: Real): Real;

BosBpaniaet sKCIIOHEHTY.

X — BbIpaXkeHHUe BEIeCTBEHHOTO WM LIeJOUYMCISHHOTO THTIA.

4. Function Frac(X: Real): Real;

BosBpartiaer 1poOHy0 4acTh apTyMeHTa.

X — BbIpaxeHHE€ BellleCTBeHHOro Tuia. Pe3ynpTaT — mpoOHas
gacTb X, T. €.

Frac (X) = X — Int (X).

5. Function Int(X: Real): Real;

BosBpariaer 11e;1041CIeHHYIO YaCcTh apTyMeHTa.

X — BbIpaXkeHUe BelIeCTBEHHOTO TUMa. Pe3ynbTaT — 1ieJ04ncieH-
Has 4acThb X, T. €. X, OKPYIJICHHBII K HYJTIO.

6. Function Ln(X: Real): Real;

BosBpaiiaer HaTypaibHblil Jorapudm (Ln e = 1) BoipaxeHust X
BEILECTBEHHOT'O THUIIA.

7. Function Pi: Extended;

Bosppaiiiaer 3HaueHue Pi, koTopoe omnpeneneHo Kak 3.1415926535.

8. Function Sin(X: Extended): Extended;

BosBpaniaet cuHyc apryMeHra.

X — BbIpaXeHUE BEIIECTBEHHOTO TUIMA. Sin BO3BpalllaeT CUHYC
yria X B paayaHax.

9. Function Sqr(X: Extended): Extended;

BosBpartaer kBagpar apryMeHTa.

X — BBIpaxkeHUeE ¢ TUTaBarollIeii 3arsiToii. Pe3ynbrar Toro e caMo-
ro TvMna, 4to u X.

10. Function Sqrt(X: Extended): Extended;

BosBpaliiaet kBaapaTHbIii KOpeHb apryMeHTa.

X — BbIpaxeHHUE C ILIaBalolleit 3armsroi. Pesynbprar — KBaapar-
HBII KOpeHb X.
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IIpouyedyput u hynkuuu npeobpazoéanus eeauvut

1. Procedure Str(X [: Width [: Decimals]]; var S);

[TpeobpasoBeiBaeT unciao X B CTPOKOBOE MPEACTABICHUE COITIACHO
Width u mapamerpam popmatupoBanus Decimals. X — BbIpakeHUe Be-
1ecTBeHHoro uiu 1esnoro tuna. Width u Decimals — BbIpaxxeHUsI 11e-
JIOTO TUIIa. S — MepeMeHHasl TUIa String WM CUMMBOJBHBII MacCUB
C HyJIEBBIM OKOHYaHUEM, €CJIU IOMYCKAETCSl PACIIMPEHHbI CUHTaKCHC.

2. Function Chr(X: Byte): Char;

BosBpaiiiaer cumBoi ¢ mopsinkoBsiM HoMepoM X B ASCII-tabnuiie.

3. Function High(X);

BosBpaiiaer HauGosbliee 3HaYeHNE B AUaIia30He MapaMeTpa.

4. Function Low(X);

BosBpaiiiaer HauMeHblIllee 3HaUEHUE B IMaTla30He TTapameTpa.

5. Function Ord(X): Longlnt;

BosBpaiiiaer nmopsinkoBoe 3Ha4eHUE BBIPAKEHUST MEPEYNCIUMOTO
TUmna. X — BbIpaKeHME MepeurcaiMOoro Tuma.

6. Function Round(X: Extended): LonglInt;

OKpyrIsieT 3HaueHre BeIeCTBEHHOro TUIIA J0 1IeJIoro. X — BbIpa-
JKEHMe BelllecTBeHHoro tura. Round BosBpaiiaer 3HadeHue Longint,
KOTOpOe SIBJISIETCS] 3HaueHueM X, OKPYTJIEHHBIM JI0 OJIVXKANUIIEro 1eno-
ro uncna. Eciu X HaxoauTcest TOUHO MmocepearHe MeXXIy TByMsI LIeJTbIMU
YKUCIaMU, BO3BPAIIAETCsI YMCIIO C HAaMOOJIbIIeil abCONIOTHON BETUYU-
Hoit. Ecnu okpyrneHHoe 3HaueHre X BBIXOAUT 3a nuana3oH Longlnt,
TeHepUpyeTCsl OIIMOKA BPEMEHU BBIMOJTHEHUS TPOTPaMMBbl, KOTOPYIO
BBl MOXeTe 00paboTaTh ¢ UCITOIb30BaHNEM UCKITIOUMTEIBHON CUTYya-
uu ElnvalidOp.

7. Function Trunc(X: Extended): Longlnt;

YcekaeT 3HaueHUe BELIECTBEHHOIO TUMa A0 liejoro. Eciu okpyr-
JIeHHOe 3HaueHue X BBIXOAUT 3a Auarna3oH Longlnt, reHepupyetcs
OIlIMOKa BPEMEHM BBITTOJHEHUSI TIPOrPaMMbl, KOTOPYIO Bbl MOXeETe 00-
paboTaTh C UCTIOJIb30BAHUEM UCKTIOUnTENbHOM cuTyaruu ElnvalidOp.

8. Procedure Val(S; var V; var Code: Integer);

[Ipeo6Gpa3oBbIBaE€T YUCIIO U3 CTPOKOBOTO 3HAUEHUS S B YUCIIOBOE
npencrasieHue V. S — BbIpaXkeHUE CTPOKOBOIO THIMa — MOCJIeI0Ba-
TEJBLHOCTh CUMBOJIOB, KOTOpasi hOPMHUPYET 1IEJ0€ U BEeIIeCTBEHHOE
yucyo. Eciu BeipaxkeHue S HEAOMyCTUMO, MHIEKC HEBEPHOTO CUMBO-
na coxpansiercs:i B nepeMeHHoir Code. B mporuBHOoM ciyyae Code
yCTaHaBJIMBAETCs B HYJIb.
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IIpouedypot u pynkyuu pabomst ¢ NOPAOKOBLIMU BEAUHUHAMU

1. Procedure Dec(var X [; N: Longlnt]);

Boruuraer enqununy mwin N u3 nepeMmeHHoit X. Dec(X) cooTser-
crByeT X := X — 1, u Dec(X, N) cootBerctByeT X := X — N. X — me-
peMeHHas repeuncauMoro tumna uiau tuma PChar, ecny pomyckaercst
pacHIMpeHHbI CUHTaKcUC, 1 N — BbIpakeHUe 1eJTOYUCTICHHOTO TH-
ma. [Iponenypa Dec reHepupyeT onTUMAaIbHBIN KO U OCOOEHHO T0-
Jie3Ha B JJTUTEIBHBIX IIUKIIAX.

2. Procedure Inc(var X [; N: Longlnt]);

ITpubasnsier enuuuity unv N K riepeMeHHON X. X — repeMeHHast
nepeurcaumoro tumna win tuna PChar, ecnim  momyckaeTcst paciim-
PEHHBIN CUHTaKCUC, U N — BbIpakeHUe 1iesiourciieHHoro tuna. Inc (X)
cooTBeTcTBYeT MHCTpYKIMU X := X + 1, u Inc (X, N) cooTBeTcTByeT
nHerpykiuu X ;= X + N. Ipouenypa Inc reHepupyeT onTuManbHbIi
KOJl U 0COOEHHO M0JIe3Ha B ITUTEbHBIX LIUKJIAX.

3. Function Odd(X: LonglInt): Boolean;

BosBpamaer True, eciim X — HeueTHoe yucio, u False — B mpoTuB-
HOM cJyyae.

4. Function Pred(X);

BosBpaiiaer npenpiayiiee 3HaueHue mapaMeTpa. X — BbIpaxkeHue
MepevyrcamMoro Tuna. Pe3yabTar Toro xe camoro TUIa.

5. Function Succ(X);

BosBpaiaer cienyloliee 3HauyeHue napamerpa. X — BhIpaXKeHHE
MepevyrcamMoro Tuna. Pe3yabTar Toro e camoro TUIa.

3. Onepamoput s3vika Pascal

Yenosnwiit onepamop

®opmar MOJTHOTO YCJIOBHOTO OTIePaTopa OMpeesIsieTCsl CIISIYOITIM
ob6paszom: If B then S1 else S2; rne B — ycinoBue pasBeTBiaeHuUs (pu-
HSITUSI pELLIeHUs ), IOTUYECKOe BbIpaxkeHWe Win oTHoIeHue; S1, S2 —
OJIMH BBINOJIHAEMBII OrlepaTop, MPOCTON UIM COCTABHOM.

IIpu BBINOJIHEHUU YCJIOBHOTO OIlepaTopa CHavajla BBIYMCISETCS
BbIpakeHue B, 3aTeM aHaIM3UPyeTCs ero pe3ysIbTar: eciu B — nctun-
HO, TO BBIIIOJIHsIETCs omrepatop S1 — BeTBb then, a onepaTop S2 mpo-
IMycKaeTcs; ecam B — JI03KHO, TO BBITTOHSIETCST oTiepaTtop S2 — BETBb
else, a omeparop S1 — mpomyckaercs.
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TakXe CyILIECTBYeT COKpallleHHasi (hopMa YCJIOBHOIO Oreparopa.
Ona 3anuckiBaetcs B Buae: If B then S.

Onepamop evibopa
CTpyKTypa onepaTopa UMeeT CeAyIoUIui BUI:

case S of
cl: insructionl;
c2: insruction2;

cn: insructionN;
else instruction
end;

rne S — BbIpaxeHue MOPsIIKOBOTO TUTIA, 3HAUEHUE KOTOPOTO BBIYUC-
JIsIeTcs;
cl, c2,..., cn — KOHCTaHTbI ITOPSIIKOBOTO THUIIA, C KOTOPBIMU CpaB-
HUBAIOTCS BBIPAXKEHUS
S, instruction1,..., instructionN — omniepaTopbl, U3 KOTOPHIX BBIITIOJ-
HSIETCS TOT, C KOHCTAHTOW KOTOPOTO COBMAAaeT 3HaYeHUE BbIpa-
XeHud S
instruction — oriepaTop, KOTOPBIN BBIMTOJIHSIETCS, €CIA 3HAYEHUE
BbIpaXkeHUs S He COBMNAAAET HU C OHOM U3 KOHCTAHT ¢l, ¢2, ... cn.
JlaHHBII omepaTop SIBJISIETCsS 0000IIEHMEM YCIOBHOIO OIlepaTopa
If nas mpou3BoOJBLHOTrO 4yKciaa anbTepHaTUB. CyIIECTBYET COKpaIlleH-
Has popma orneparopa, IIpyu KOTOPOil BETBb else OTCYTCTBYET.

Onepamop yukaa ¢ hapamempom

OrnepaTophl LIMKJIA ¢ TTapaMeTPOM, KOTOpble HAauYWHAIOTCS CO CJIoBa
Jor, BBI3BIBAIOT ITOBTOPSIOIIEECS BBIMOJIHEHHE OIEpaTopa, KOTOPHIi
MOXET OBITb COCTABHBIM OIIEPATOPOM, TTOKA YITPABIAIOIIEN TIEpeMeH-
HOIi MPUCBaMBAETCs BO3pacTalolias MocJeI0BaTeIbHOCTL 3HAYEHUIA.
OOumii Bua oreparopa for:

Sfor <cuemuux yukna> := <uauanrvHoe 3HaueHue> to <KOHeuHOe 3HaAYe-
Hue> do <onepamop >;
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Korna HauMHaeT BBITIOJHSTBLCS ONeparop for, HayaabHOE U KOHEY-
HO€ 3HAYEHUS OMPENEIISIIOTCS OJUH Pa3, U 9T 3HAYEHUST COXPAHSIOTCS
Ha MPOTSKEHUM BCETO BBIMOJHEHUS oriepaTopa for. Oneparop, KOTOpbIit
CONIEPXKUTCS B TeJie oreparopa for, BBITIOJHSETCS] OAVH pa3 il KaxkI0-
TO 3HaYEHUS B AMANAa30HE MEXIy HaYaJbHbIM U KOHEUHbIM 3HAUYCHUEM.
CueTyuK 1MKIIA BCerga MHULUAIU3UPYETCS HadaJlbHbIM 3HAYCHUEM.
Korna pabotaet oneparop for, 3HaueHUE CUETIYMKA IIMKIIA YBeTUIMBaeT-
csl TIpM KaXkIOM TIOBTOPEeHUM Ha enuHuIly. Eciiv HavaibHOE 3HaueHue
MPEBBIIIAET KOHEYHOE 3HAUYEHKE, TO COEPXalUACS B TeJie oreparopa
for oneparop He BbinosHsIeTCsl. Korna B orneparope LUKIA UCHOJb3Y-
eTcsl KJIIOUYEBOE CJIOBO downto, 3HAU€HUE YIIPaBJISIOLIEH MepeMeHHOM
YMEHbIIIAeTCsl TIPU KaxKI0M IMOBTOpeHNU Ha enHully. Ecin HavyambHOe
3HauY€HUE B TAKOM OMNEePaToOpe MEHbIIIE, YeM KOHEUHOE 3HaYeHUE, TO CO-
JIepXKalluiics B TeJie onepaTopa LMKJia OIepaTop He BHITTOIHSETCS.

Ecnu onepatop, comepxanuiicst B TeJie oriepatopa for, U3MeHseT
3HaYeHUE CUeTYMKA IIMKJIa, TO 3TO sIBJIsieTcs onOkoi. [Tocne BbImos-
HEHUSI oreparopa jfor 3HauC€HUE YIPABISIOLIEH TTepeMEHHOM CTaHO-
BUTCSI HEOTIPEIeJIEeHHBIM, €CJTA TOJIbKO BBITIOJIHEHUE OTlepaTopa for He
OBLIIO MPEPBAHO C TOMOLIBIO OIlepaTopa Mepexoa.

Onepamop yukaa ¢ npedycioguem

OmnepaTop LMKIIA C MPeaycioBrMeM (HaUMHAIOIIUIACS C KIIOUEBOro
cnoBa while) coneput B cedbe BbIpakeHUE, KOTOPOE YIpaBIsieT MOB-
TOPHBIM BBIMIOJTHEHUEM oTiepaTopa (KOTOPbIi MOXKET OBbITh COCTABHBIM
onepatopom). Dopma 1uKIA:

While B do S;

rne B — noruyeckoe ycioBre, ICTUHHOCTb KOTOPOTO TTPOBEPSIeTCS

(OHO SBJIFETCS YCIOBUEM 3aBeplUEHUs LMKiIa)$

§ — TeJo uKMKJIa — OAUH ONepaTop.

BoipaxkeHue, ¢ MOMOIIBIO KOTOPOTO OCYILECTBIISIETCSI YIIpaBIeHUE
MOBTOPEHWEM Olleparopa, IOKHO WMEThb JIOTUYECKWit Turm. Bbi-
YUCJAEHUE eTO TPOM3BOIUTCS 10 TOTO, KaK BHYTPEHHUI orepaTop Oyaer
BBITIOJIHEH. BHYTpeHHMII orepaTop BhITIOJHSETCSI TOBTOPHO JI0 TeX Mop,
ToKa BhIpaXkeHUe MpuHUMaeT 3HaueHue True. Eciu BeIpaxkeHue ¢ ca-
MOTO Hayasla npuHUMaeT 3HaueHue False, To onepartop, cogepxaiinii-
cs BHYTPHU oIlepaTopa IKKJIa ¢ TIPeayclIOBUeM, HEe BBITTOHSIETCS.
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Onepamop yukaa ¢ NOCMycao8uem

B omnepatope 1ukiia ¢ mocTycjiioBueM (HauMHAIOLIMMCS CO CJIOBa
repeat) BbIpaX€HME, KOTOPOE YIPaBISIET TTOBTOPHBIM BbITIOJHEHUEM
MOCJIe0BaTEIbHOCTU OIEPATOPOB, COMEPXKUTCS BHYTPU OTfleparopa
repeat. @opma 1UKIIA:

repeat S until B,

rae B — norudeckoe yciaoBue, HCTUHHOCTh KOTOPOTO TTPOBEPSIETCS

(OHO SIBJISIETCS YCIOBHMEM 3aBEpIICHUS 1IUKIA);

S — onuH 1M 60Jiee OrepaTopoB TeJia LIUKJIA.

Pe3ynbTat BbipaxkeH s TOJKeH ObITh JJorndeckoro tuma. Omneparophl,
3aKITIOYCHHBIC MEXIy KIIOUEBBIMU CIIOBAaMU repeat W until, BBITION-
HSIIOTCS TIOCTIEIOBATENIbHO 10 TeX TIOP, MOKA PE3YJIbTaT BhIpaXKEHUsT He
npumeT 3HaueHue True. [TocaemoBaTeIbHOCTD OMEPATOPOB BBIMOJTHUT-
cs1, TIO KpaiftHelt Mepe, OIWH pa3, MOCKOJBbKY BEIYMCIICHIE BEIPAKEHUS
MPOU3BOJUTCSI TOCJE KaXKIOTrO BBITIOJHEHUST TOCAeN0BaTEIbHOCTU
ONepaTopoB.



JIEKIIUA Ne 3. IIpouemypbl B (pyHKIMM

1. Ilonamue écnomozamenbHo2o ajseopumma

AJITOPUTM pellIeHUs 33Jauu MPOEKTUPYETCS TyTeM IeKOMITO3M-
1IMY BCEe 3amaur B OTAe/bHBIE Mof3agaur. OObBIYHO Moa3anaun pea-
JIU3YI0TCS B BUJE TIOAMPOrPaMM.

IlogmporpamMmMa — 3TO HEKOTOPBIA BCIIOMOTaTeIbHBIN aJITOPUTM,
MHOTOKPAaTHO MCTIOJIBb3YIOLIMIACS B OCHOBHOM aJITOPUTME C PA3TIUYHBI-
MU 3HAYEHUSIMU HEKOTOPBIX BXOASIIIIMX BEJIMUYMH, HAa3bIBAEMbBIX Mapa-
METpaMU.

Tlonnporpamma B sI3bIKax MPOrpaMMUPOBAaHUSI — 3TO MOCJEI0Ba-
TEJIBHOCTh ONEPaTOPOB, KOTOPbIE OMpeNeJeHbl U 3allMCaHbl TOJBKO
B OJTHOM MeECTe MPOrpaMMbl, OTHAKO UX MOXHO BbI3BATh JJIsI BBITION-
HEHUS M3 OJHOW WJIM HECKOJIbKMX TOYeK TporpaMmbl. Kaxmast mom-
MporpaMmma ornpeaesieTcss yHUKaIbHBIM UMEHEM.

B sa3bike Pascal cyiiecTByioT iBa THIIA MOANPOTPaMM — TIPOLIEAYPbI
u dynkuuu. [poueaypa u GyHKIMS — 3TO UMEHOBaHHAs TIOCTIe0BA-
TETBHOCTh OMUCAHUN U orepaTtopoB. [Ipu ucnoab30BaHUM MPOLIETYD
win GYHKUME MporpaMma J0/KHA COiepKaTh TEKCT MPOLeIyphl Win
GYHKIIMU ¥ o0pallieHre K Ipouenype win pyHkuuu. [lapamerpsl, yka-
3aHHbIE B OMMCAaHWU, HA3bIBAKOTCS (POpMaIbHBIMU, YKa3aHHbIE B 00pa-
IIeHWU HoamporpaMmbl — (aktudeckumu. Bce dopMmanbHbie mapa-
METPBI MOXHO pa3bUTh Ha CJIEAYIOIINE KaTerOpUM:

1) mapaMmeTpbl-iepeMeHHBbIE;

2) mapaMeTpbl-KOHCTAHTHI,

3) mapaMeTpbI-3HAYCHMS;

4) napaMeTphI-TIpOLIeaYPhl U TTapaMeTpbl-(YHKIINM, T. €. TTapaMeT-

pBI IIPOLIETyPHOTO TUTIA;

5) HeTUNU3VWPOBAHHBIE TTapaMeTPhI-TIEPEMEHHBIE.

Texcrol npolienyp ¥ GyHKIUN MOMENIAIOTCS B pa3aes ONMUCaHUi
npouenyp 1 pyHKIIMIA.

Ilepedaua umen npoyedyp u pyHkyuil 6 Kawecmee napamempos

Bo MHoOrux 3amayax, ocoOEHHO B 3aJjayaX BEIYMCIUTEIBHOM MaTe-
MaTUKH, HEOOXOIMMO TiepeiaBaTh UMeHa Mpoueayp U GyHKIUI B Ka-
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yectBe napameTpoB. [l atoro B TURBO PASCAL BBeneH HOBBIi
TUM AAHHBIX — MPOLEAYPHBIN, WU (PYHKIIMOHATIbHbBINI, B 3aBUCUMO-
CTU OT TOrO, YTO omnuchiBaeTcs. (OmucaHue MPOLEAYPHBIX U DYHK-
LIMOHAJIbHBIX TUIOB MPUBOAUTCS B pa3/esie OMKUCaHUs TUIIOB.)

DOyHKIMOHANBHBIN W TTPOLIEAYPHBINM TUI OMpeaeseTcs] Kak 3aro-
JIOBOK TpouLeaypbl U GYHKIIMU CO CIIMCKOM (POpMaJIbHBIX MapaMeT-
poB, HO 0e3 MMeHu. MOXHO ompeneauTb (PYHKIIMOHAIbHBIN, WU
NpoLeaypPHbIN TUM 0e3 mapaMeTpOB, HAPUMED:

type

Proc = Procedure;

Ilocne oOBsIBICHUST MPOLIEAYPHOTO, WM (DYHKIIMOHAIBHOTO, TUIIA
€r0 MOXHO MCTOJIb30BaTh Il ONMUCaHUs (DOPMabHBIX MTapaMeTpoB —
UMeH mpouenyp u ¢pyHkimii. Kpome Toro, Heo6xoauMo HamucaTb Te
peasibHble TTPOLIeAYPbI WK MYHKIIMU, UMEHa KOTOPBIX OYyIyT mepena-
BaTbCs Kak (haKTUUECKUE MapaMeTphl.

2. Ilpouedyput 6 Pascal

Kaxnoe onucaHue npoienypbl COAEPKUT 3ar0JI0BOK, 32 KOTOPbIM
clieAyeT MpoTrpaMMHBIi 010K, OO BUJI 3aT0JI0BKA IIPOLIEIYPHI ClIe-
NYIOLIWN:

Procedure <umsa> [(<cnucok ¢hopmanvhbix napamempos>)|;

IMponenmypa akKTUBU3MPYETCS ¢ TIOMOIIBIO OIMEpaTopa MPOLEAypHI,
B KOTOPOM COJepKaTCsl UMSI TIPOLIEAYPhl K HEOOXOAMMbIE TTapaMeTphI.
OrnepaTopbl, KOTOPbIE TOJKHBI BHITIOJTHSITHCS TIPH 3aITyCKe TTPOLIEIYPHI,
cofiepxKaTcsl B OTepaTOPHOM YacTH MOIYJIs Tipolieaypsl. Eciu B comep-
JKaleMcsl B TIPOLieAype orepaTope BHYTPU MOAYJIS MPOLEIYPhl MC-
MoJb3yeTcsl UACHTUGUKATOP MPOLEAYPhI, TO Mpoleaypa OyAeT Bbl-
MOJTHATBCS PEKYPCUBHO, T. €. OyIeT NpY BBIMTOJHEHUU OOpallaThCs
cama K cebe.

3. Dynkuuu ¢ Pascal

Onrcanue GyHKIIMU OTIpeessieT YacThb MIPOrpaMMBbl, B KOTOPOIt BbI-
YUCIsIeTCsl M Bo3BpallaeTcs 3HadeHue. OOIuit BUj 3arojioBKa (pyHKIIUI
CJICIYIOIINM:

Function <umsa> [(<cnucok gpopmanvusix napamempos>)|: <mun 603-
epauiaemoeo pe3yismama>;
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DyHKIIMS aKTUBU3UPYETCS TIPpU ee Bbi3oBe. [1pu BbI30Be (DyHKIIMU
yKa3blBalOTCS UASHTUMUKATOP (PYHKIIMU U KaKue-Iubo mapaMeTphl,
HEeoOXOAMMBIE ISl €€ BhIUMCIeHUS. BBI30B (DYyHKIIMM MOXET BKIIHOUATh-
csl B BbIpaXkeHUs B KauecTBe orepaHaa. Korma BeipakeHe BHIUUCIISIET-
csl, GYHKIIUS BBITIOTHSIETCST U 3HAYCHUEM OTlepaHIa CTAHOBUTCS 3Ha-
JeHue, Bo3BpaliaeMoe QyHKITUEH.

B onepaTtopHoii yactu 6J10Ka (pyHKIIMHY 3a1aI0TCS OIepaToOphl, KO-
TOpPbIE JOJIKHBI BHITTOJHSTLCS TPU aKTUBU3aLMU (pyHKmu. B Mmoayne
JIOJIXEH COMIepKaThCsI, M0 KpaitHeil Mepe, OIMH orepaTop NprcBanBa-
HUs, B KOTOPOM UAeHTU(dUKaTOpy (YHKIIUM TIpUCBAaMBaeTCsl 3HaUe-
Hue. PesynbraToM (yHKIMM SBJISIETCS MMOCIEeIHEe TPUCBOCHHOE 3HA-
yeHue. Ecau Takoit oneparop mprcBaMBaHMUS OTCYTCTBYET WJIM OH He
ObLT BBITIOJIHEH, TO 3HAY€HUE, Bo3BpallaeMoe hyHKIIMEeH, He onpee-
JIEHO.

Ecnu naentrdukarop GyHKIMU UCIIOIB3YETCs TTPU BBI30BE (hYHK-
LIMY BHYTPU MOJIYJIsI, TO (DYHKIIUST BBITIOJTHSIETCSI PEKYPCUBHO.

4. Onepexcarowyue onucanus u nooKAr04eHue NOONPoOZPaAMM.
Jupexmuea

B nporpaMmmMe MOXeT cofepKaTbCsi HECKOJIbKO MOANPOTrpaMM, T. €.
CTPYKTypa MPOrpaMMbl MOXKET OBITh ycloxkHeHa. OIHAKO 3TU IOA-
MPOrpaMMbl MOTYT PAacIlojiaraTbCs Ha OJHOM YPOBHE BJIOKEHHOCTH,
MO3TOMY CHayajia JOJIKHO MATU OMUCAHUE MOANPOrpaMMbI, a 3aTeM
obOpallleHre K Hell, eCJIM TOJIbKO He MCMOJIb3YeTCsl CIelUalbHOE OIe-
pexaroliee onvcaHue.

OrnucaHue MpoLeayphl, CoepXKalllee BMECTO 0J10Ka OrepaTopoB JIv-
DPEKTUBY forward, Ha3bIBaeTCs OTiepeXaloluM onrcanrieM. B kakom-1m6o
MeCTe IIOCJIe 3TOr0 OMUCAHUS C TIOMOIIbIO OIPENEISIOIIErO OMUCAHUS
npoleaypa A0JKHA onpeaeisThes. Omnpenensioiiee OnMcaHue — 3TO
OIKMCaHKEe, B KOTOPOM UCIIOIb3YETCS TOT K€ MIEHTU(MUKATOP TPOLICTY-
PbI, HO OIYIIEH CITUCOK (DOPMATBHBIX TAPAMETPOB, Y B KOTOPOE BKITIO-
yeH 06710k omnepartopoB. OrnucaHue forward 1 onpenensoiiee ornvcaHue
JIOJDKHBI IIPUCYTCTBOBAThL B OHOM U TOM X€ YaCTU OMUCAHUS MPOLEIY-
pbl 1 GyHKUIUK. MexXay HUMM MOTYT OIKMCHIBAThCS APYTUe MPOLEIYPhI
Y QYHKIIMK, KOTOPBIE MOT'YT 00palllaThes K MPOLIEIype ¢ ONepeXKarolIiM
ornucanreM. TakuMm o0pa3oM, BOZMOXKHA B3aMMHAasI PEKyPCHSI.
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Ornepexalolliee onvucaHve U onpeessioniee orncaHue mpeacTaB-
JISII0T co00i ToJIHOe omucaHue mpouenypbl. [Ipolienypa cuutaercs
OTNMCAHHOM ¢ TTOMOIIBIO OTIEPEKAIOIIEeTO OMMCAHMS.

Ecnau B mporpamme OyaeT comepkaTbCsl JOBOJILHO MHOTO TOATPOT-
paMM, To IporpaMma IepectaHeT ObITh HATJISIAHOM, B HEll OyleT Tsxke-
JIO OpUEHTHPOBaThes. Bo n36exkaHme 3TOro HeKOTOphIe TTOATPOTPAMMBI
XpaHAT B BUIE UCXOAHBIX (HaiiIOB Ha IHCKE, a MTPU HEOOXOAUMOCTH
OHM TOAKJIIOUAIOTCS K OCHOBHOM MporpaMMme Ha 3Tare KOMITWISIIUU
TIPY TIOMOIIN OUPEeKmuUebl KOMRUASUUU.

JupekTruBa — 3TO CIleLUaIbHbI KOMMEHTapUii, KOTOPbII MOXET
OBITh pa3MellleH B JIOOOM MECTe MPOrpaMMbl, TaM, IJ€ MOXET Haxo-
IUTHCST U OOBIYHBIN KoMMeHTapuif. OMHAKO OHUW Pa3IMYaloTCcs TeM,
4TO Y IMPEKTHBBI UMEETCs CrieliraibHas (popMa 3amucu: cpasy nocjie
3aKphIBaIONIEil CKOOKM Ge3 Tpobesia 3amuchiBaeTca 3HaK $, a 3areMm,
OTISITh XK Oe3 mpobesia, yKa3bIBaeTCs AMPEKTUBA.

Ilpumep

1) {$E+} — sMmyaupoBaTh MaTeMaTHUYECKHil COMPOLIECCOP;

2) {$F+} — popMmpoBaTh JAITHLHWIA THIT BEI30BA ITPOLIEAYD 1 (DYHKIIVIA,

3) {$N+} — ucnonb3oBaTh MaTEMATUYECKUI1 COMIPOLIECCOD;

4) {$R+} — npoBepsTh BHIXOM 32 IPAHUIIBI AMATIA30HOB.

HexkoTtopble Kj11our KOMIWISILIMU MOTYT COfIepKaTh MapaMeTp, Ha-
npumep:

{$1 ums daitia} — BKIIOYUTH B TEKCT KOMITHIMPYEMOM IIPOrpam-
MbI Ha3BaHHBIN (aiin.



JIEKITSANe 4. IToanporpaMmmbl

1. Ilapamempot noonpozpamm

B onucanunu rpouenypsl Wi (yHKIIUK 331aeTCsl CITUCOK (popMaib-
HbIX TapaMeTpoB. Kaxblit mapaMeTp, OorMcaHHbIM B CIIUCKe (popMaib-
HBIX TIAPaMETPOB, SIBJISIETCS] JIOKATbHBIM IO OTHOIIEHUIO K OMUCHI-
BaeMo¥i Tpolenype uiM QyHKIUMU, U B MOJYJIEe, CBSI3aHHOM C JaHHOM
MOpOoLEeaYPOi WK (PYHKIIMEH, HA HETO MOXHO CChLIAThCS IO €ro UASHTU -
¢ukaropy.

Cyl1ecTBYIOT TpM TUIIA ITApaMETPOB: 3HaUCHUE, TTIepeMeHHast U He-
TUNU3MpPOBaHHas niepeMeHHasi. OHU XapaKTepU3yITCs CIeIYIOIINM.

1. I'pynna mapamMeTpoB 0e3 MpeAllecTBYIOIEro KJIIUeBOro cjaoBa
SIBJISIETCS CITUCKOM MapaMeTpOB-3HAYEHUA.

2. I'pynma mapaMeTpoB, Iepeln KOTOPLIMU CIeayeT KJII4YeBoe CJIO-
BO const ¥ 3a KOTOPbIMU CJIEAYET TUII, SIBJSIETCS CIIUCKOM MapameT-
POB-KOHCTAHT.

3. I'pynna napaMeTpoB, Nepe] KOTOPbIMUA CTOUT KJIIOUEBOE CJIOBO
var v 32 KOTOPbIMU CJICAYET THUII, SIBJISIETCS] CITMCKOM HETUITU3UPOBAH-
HBIX TapaMeTPOB-TIEPEMEHHBIX.

4. I'pynna napaMeTpoB, Iieped KOTOPHIMU CTOUT KJIIOUEBOE CJIOBO
var Vv const, 32 KOTOPbIMU HE CJIEAYET TUII, SIBJISIETCS] CIIMCKOM He-
TUMHU3MPOBAHHBIX TTApaMETPOB-MEPEMEHHbIX.

2. Tunvt napamempoe noonpozpamm

ITlapamempui-3nauenus

MopMaJbHBII MapaMeTp-3HaueHre 00pabaThiBaeTCs KaK JOKATbHAs
110 OTHOIIEHMIO K MPOLeaype WM (PYHKIIMKM TiepeMeHHas, 32 UCKITIoUe-
HHMEM TOTO, YTO OH TIOJIyJaeT CBOe HaYalbHOE 3HaYeHUE U3 COOTBETCT-
ByIOIIero (haKTUYECKOTo IMapameTpa IMpu aKTUBU3ALMU IPOLIETYPbI
win pyHkuuu. M3amMeHeHusi, KOTopble MpeTepreBaeT (hopMalibHbIN
napaMmeTp-3HaueHre, He BIMSIOT Ha 3HauyeHHe (PaKTUUeCKOro mapa-
meTrpa. CooTBeTCTBYIOLIEE (paKTUUEeCKOe 3HAUEHHUE MapaMeTpa-3Haye-
HUS TOJDKHO OBITh BBIpaXKEHUWEM, U €r0 3HaYeHUe He NOJKHO MMETh
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(aiiyIoBBIA TUIT WJIM KaKOM-JIMOO CTPYKTYPHBINA THII, COAEpKaIlMiA
B cebe (aitoBbIil THUII.

dakTuyeckuii mapamMeTp AOKEH WMEThb THUI, COBMECTUMBIN IO
MPUCBaMBAHUIO C TUTIOM (OPMaJILHOTO TMapameTpa-3HaueHusl. Eciu
nmapaMeTp UMeeT CTPOKOBBIN THUII, TO (hopMaibHBINM MapaMeTp Oyaer
MMETh aTpUOyT pa3Mepa, paBHBIH 255.

HapaMempbz—KOHcmaHmbt

®opMaibHbIE MapaMeTpbl-KOHCTAHThI PAbOTAIOT aHAJIOTUYHO JIO-
KaJIbHOH TIepeMEeHHOM, TOCTYITHOM TOJIBKO IO YTEHUI0, KOTOpasi Moy~
YyaeT CBOE 3HaUeHUWE MPU aKTUBU3ALMU MPOLERYPbl WK (YHKIIUU OT
COOTBETCTBYIOILIETO (hakTUYecKoro mapamerpa. [IpucBauBanust dop-
MaJIbHOMY TapaMeTpy-KOHCTaHTe He aoryckaiorcs. PopMaibHbIi
napaMeTp-KOHCTaHTa TakKe He MOXKET MepeaaBaThCsl B KauecTBe (hak-
TUYECKOTO TNapaMmeTpa Apyroi npouenype win ¢yHkuuu. [lTapamerp-
KOHCTaHTa, COOTBETCTBYIOILIUIA (haKTUUECKOMY TTapaMeTpy B orepaTrope
npouenypsl Wik GyHKIMU, JOJXKEH MOTUUMHATBCS TeM Xe MpaBujiaMm,
4TO U (haKTUUECKOe 3HaAUEHME MapamMeTpa.

B Tex ciy4asix, korna ¢opMalbHBIM ITapaMeTp He U3MEHSIET IpU
BBITIOJTHEHUU TIPOLIEAYPbl WK (DYHKIIMU CBOETO 3HAYEHUSI, BMECTO Ta-
paMeTpa-3HaueHusI CIeayeT UCII0Nb30BaTh apaMeTp-KOHCTaHTy. [Tapa-
METPbI-KOHCTAHThl MO3BOJISIIOT TMPY pealu3alivuy MpoLeaAypbl WIu
(byHKIMY 3aIUTUTBCA OT CAydallHBIX MPUCBAUBAHUI (HopMasibHOMY
napameTpy. Kpome Toro, ijisi mapaMeTpoB CTPYKTYPHOTO U CTPOKOBOTO
TUIA KOMITWISATOP MPU UCTOIb30BaHUM BMECTO NTapaMeTpOB-3HAUSHU I
MapaMeTpOB-KOHCTAHT MOXET reHepUpoBaTh Oosiee d(hheKTUBHBIM KO/,

Ilapamempui-nepemennoie

[TapameTp-niepeMeHHast UCMOJb3YeTCs, KOra 3HaAaYeHUEe ITOJKHO
nepenaBaThCsl U3 MPOLEAYPhl WU (GYHKIIMM BbI3bIBAIOLIEH MpOrpam-
me. CoOTBETCTBYIOIIMI (paKTUUYECKUI ITapaMeTp B OlepaTope BbI30Ba
npouenypbl Ui (GyHKIMU JOJKEH ObITh CChUIKOM Ha MEpeMEeHHYIO.
Ilpu axkTvMBM3auuu mpoueaypbl Win GYHKUMU (opMasibHBIN Mapa-
MeTp-nepeMeHHasl 3aMmelnaercsl (pakTMYeCKOi MepeMeHHOU, JIoobie
M3MEHEeHUsI B 3HaUeHUM (HhOpMaJIbHOTO MapameTpa-rnepeMeHHOoM oTpa-
JKalTC Ha (paKTUUECKOM MapameTpe.

BHyTpu npoliienypsl win yHKLIMY J1100ast CChulKa Ha (popMasibHbINM
napaMeTp-NepeMeHHYI0 MPUBOAMT K TOCTYITy K caMOMY (haKTUYECKOMY
napameTpy. Tur hakTryecKoro rnapaMeTpa J0JKeH COBMaaaTh C TUTIOM
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dopmanbHOrO TapameTpa-repeMeHHON, HO 3TO OrpaHUYEHHE MOXKHO
00OITH C TTOMOIIIBIO HETUIM3UPOBAHHOIO MapaMeTpa-IepeMeHHOM).

Hemunu3up03aﬂnble napamempuol

Korna dhopmanbHbIli TapaMeTp SIBISIeTCS HETUTTU3UPOBAHHbBIM T1a-
paMeTpoM-TIepeMEHHO, TO COOTBETCTBYIOIINI (hakTUUecKuit mapa-
METpP MOXET MPENCTaBIATh cOOO0H J1I00YI0 CCBUIKY Ha MEPEMEHHYIO WU
KOHCTaHTy He3aBUCHUMO OT ee Turna. HetunusupoBaHHbI TapaMeTp,
OTNMCAHHBIN C KJIIOUEBBIM CJIOBOM Var, MOXET MOIUMUIUPOBATHCS,
a HETUINIM3UPOBAHHBIN MapaMeTp, ONMUCAHHBIN C KIIIOYEBBIM CIIOBOM
const, JOCTYNEH TOJBKO MO YTEHMUIO.

B npouenype wiu GyHKUMM y HETUMTUM3MPOBAHHOTO MapameTpa-
TMEPEMEHHOM TUIT OTCYTCTBYET, T. €. OH HECOBMECTUM C IEPEMEHHBIMU
BCEX TUIIOB, TTOKa €My He OYAEeT MPUCBOEH OMPENEICHHBIN TUII C MO-
MOIIIbIO MPUCBAaBaHUS TUIIA TTIEPEMEHHOM.

XOTs HETUIIU3UPOBAHHbBIE MapaMeTPhl AAIOT OOJBIIYI0O THOKOCTD,
UX UCIOJIb30BaHME COTPSIKEHO ¢ HEKOTOPbIM puckoMm. Kommusitop
HE MOXET MTPOBEPUTH JOMYCTUMOCTb ONIEPALINIA C HETUITU3UPOBAHHBI-
MU MepEeMEHHbIMU.

Ilpouyedypnvie nepemennbie

[Tocne ompeneneHus: MPOLEAYPHOTO THUIIA TMOSIBJSIETCS BO3MOX-
HOCTb OIUCHIBATh MEPEeMEHHbIE 3TOTO TUMA. Takue nmepeMeHHbIe Ha-
3BIBAIOT MPOLIEAYPHBIMU TTepeMeHHbIMU. Kak U 1ienast mepeMeHHas,
KOTOpOi MOXHO TIPMCBOUTH 3HAUYEHUE 1IEJIOTO THUTA, MPOLEAYPHOM
MepeMEeHHON MOXHO TPUCBOUTH 3HAUYECHUE IPOILCAYPHOrO THIIA.
TakuM 3HaU€HUEM MOXET ObITh, KOHEUHO, Apyras MpolenypHas mepe-
MEHHasl, HO OHO MOXET TakKKe MPeICTaBIsSITh CO00M MAEHTH(HUKATOD
Mpoleaypsl v GyHKIUU. B TaKOM KOHTEKCTe OMTMCaHUsI TIPOLIEAYPbI
WK (PYHKIIMM MOXHO pacCMaTpuBaTh KakK OINKCaHWE 0CO0Oro pona
KOHCTaHTBI, 3HAU€HUEeM KOTOPOH SIBJISIETCS Mpolieaypa Uin HyHKIIUS.

Kaxk v mpu 1060M Ipyrom NMprucBavuBaHUM, 3HAYSHUS TTepeMEeHHOM
B JIEBOH U B MPaBOii YaCTH JOJIKHBI OBITH COBMECTUMBI 1O TIpUCBanBa-
Huto. [TpoueaypHbie TUITBI, YTOOBI OHU OBLTM COBMECTUMBI IO TIPU-
CBaMBaHUIO, TOJDKHBI UMETh OTHO U TO XK€ YMCJIO MapaMeTpoB, a rapa-
METpPBl Ha COOTBETCTBYIONINX TO3ULIMSIX JOJKHBI OBITH OMMHAKOBOTO
thna. MiMeHa rmapameTpoB B ONMCAHWUU TIPOIIEAYPHOTO TUTIAa HUKAKO-
ro ACHCTBUS HE BBI3BIBAIOT.
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Kpome Toro, mwist obecrieueHnsi COBMECTUMOCTH T10 NPHCBAauBaHUIO
npouexypa wiv GyHKIMS, €C/IU €€ HY>KHO MPUCBOUTB MPOLIEAYPHON Te-
PEMEHHOM, T0JIKHA YIOBJIETBOPSITh CJAEAYIOLIMM TPEOOBAHUSIM:

1) 2To He JOJIKHA OBITh CTaHAAPTHAS MpoleAypa U (QYyHKIIMS;

2) Takas npoueaypa Ui (pyHKIMS He MOXET ObITh BIIOXKEHHOI;

3) Takas mpolieaypa He J0JKHA OBbITh Ipolieaypoii TuIa inline;

4) oHa He JA0JDKHA OBITh MPOLEAYPOIi MpepbIBaHus (inferrupt).

CraHAapTHBIMU MpoLieAypaMy U PYHKUMSIMU CUUTAIOTCS MPOLIEIYPbI
¥ (yHKIIMU, OIMCaHHbIE B MoayJie System, Takue kak Writeln, Readin,
Chr, Ord. BnoxeHHbIe TIpolienypbl U GYHKIMHU C IMPOLIEAYPHBIMU TIe-
PEMEHHBIMU UCIOJIb30BaTh Heb3s. [Ipolienypa win GyHKUMS cuuTa-
€TCs1 BJIO)KEHHOM, KOT/la OHa OMKMChIBAETCSl BHYTPU IPYTrOi MPOLEAYpPbI
Wi GyHKUUU.

Wcnonb3oBaHue NMpoLEAYyPHBIX TUTIOB HE OTPAaHUYMBAETCS IPOCTO
npouLeaypHbIMU NepeMeHHbIMU. Kak 1 11060 Apyroit TuI, npouemyp-
HBII TUIT MOXET y4acTBOBaTb B OMUCAHUU CTPYKTYPHOT'O THUIIA.

Korma npouenypHoii nepeMeHHOM NpUcBauBaeTCs 3HaYeHUE IIPo-
Leayphl, TO Ha (GU3UYECKOM YPOBHE MPOMCXOAUT CIEAyIOllee: aapec
MpOoLEenyphl COXpaHsieTcs B iepeMeHHoi. MakTuiyecku mpoleaypHast
rnepeMeHHasi BecbMa HAlOMMHAeT TepeMEeHHYI0-yKa3aTelslb, TOJIbKO
BMECTO CCbUIKM Ha JaHHbIE OHA YKA3bIBAET Ha MPOLIEAYPY WK QYHKIUIHUIO.
Kak u ykazatesn, mpouenypHasi nepeMeHHasl 3aHuMaeT 4 6aiita (1Ba cJ1o-
Ba), B KOTOPBIX COAECPKUTCS aapec namsTu. B epBoM ciioBe XpaHUT-
cs CMelleHKe, BO BTOPOM — CEeTMEHT.

ITlapamemput npoyedyproco muna

ITockomnbKy npoueaypHble TUIIbI JOMYCKAETCS UCTIOIb30BaTh B JIIO-
OOM KOHTEKCTE, TO MOXXHO OMMCHIBATh MPOLIEAYPHI WK (DYHKIIMU, KO-
TOpbI€ BOCTIPUHUMAIOT MPOLIEAYPbl U (DYHKIIMU B KAUECTBE MApaMETPOB.
IlapameTpnl IIpolienypHOIrO TUIIA OCOOEHHO IIOJIE3HBI B TOM CiIydae,
KOTJa HaJl MHOXECTBOM MpoLeAyp Win GYHKIMIA HY>)KHO BBITIOJIHUTD
Kakue-To o0lIue NeCTBUS.

Ecnu npouenypa nnv GyHKUMS N1OKHBI IEpeJaBaThCsl B KAYECTBE
napameTpa, OHU JIOJDKHbBI YIOBJIETBOPSITH TEM K€ MpaBWiaM COBMECTHU-
MOCTU THUMA, YTO U MPU NMpPUCBaMBaHUU. TO €CTh, TaKuE€ MPOLEAYDPbI
W GYHKIMK JOJKHBI KOMITUIMPOBATLCS C IUPEKTUBOM far, OHU He
MOTYT OBITb BCTPOCHHBIMU (DYHKIIMSIMUA, HE MOTYT ObITh BIOKEHHBIMU
U HE MOTYT OIMCHIBAThCS C aTpUOyTaMu inline Wiy interrupt.



JIEKIIUA Ne 5. CTpoKOBbIii THIT JAHHBIX

1. Cmpokoebtii mun ¢ Pascal

INocnenoBaTelbHOCTh CUMBOJIOB OTpeNe/SeHHONW IJMHBI Ha3bl-
BaeTcsl cTpokoii. [lepeMeHHBIE CTPOKOBOTO TUIIA OIPEAC/ISIOTCS ITy-
TeM yKa3aHUs WMEHU TepeMEeHHOM, 3ape3epBUPOBAHHOIO CJIOBa
string, 1 BO3MOXHO, HO He 00s13aTeIbHO YKa3aHMUsS MaKCUMaJIbHOTO
pa3Mepa, T. €. IJIMHBI CTPOKH, B KBaApaTHBIX cKoOKax. Eciu He 3ama-
BaTh MaKCUMAaJIbHBIN pa3Mep CTPOKH, TO IO YMOJTYAHUIO OH OyIeT pa-
BeH 255, T. e. cTpoKa OyJeT COCTOSITh U3 255 CUMBOJIOB.

K kaxmoMy ajieMEeHTY CTPOKM MOXHO 00OpaTUTHCS TI0 €T0 HOMEDY.
OpHaKo BBOJ U BBIBOJI CTPOK OCYILIECTBIISIIOTCS LIEIMKOM, a He TodJie-
MEHTHO, KaK 3TO MPOMCXOIUT B MaccuBax. Ynciio BBeJEHHBIX CUMBO-
JIOB HE TOJIKHO TPEBBIIATh YKa3aHHOTO B MaKCMMaJIbHOM pa3Mmepe
CTPOKU, TaK €CJIM TaKOoe MPEBBIIIeHNE OYIeT UMETh MECTO, TO «JIUIII-
HUE» CUMBOJIbI OYIyT TPOUTHOPUPOBAHHI.

2. Ilpouedypot u pynrxuyuu
015 nepemMeHHbIX CIPOK08020 Muna

1. Function Copy(S: String; Index, Count: Integer): String;

BoszBpaiiaer moacTpoKy CTpoKHM. S — BblpaxkeHue Tura String.
Index u Count — BbIpaxXeHus liejoro tumna. MyHKIMS BO3BpalllaeT
CTpOKY, coaepxkaiiyio Count CUMBOJIOB, HAUMHAIOIIUXCSI C TTO3ULIMU
Index. Eciu Index OGosbiie, yeM miuHa S, (GyHKLUUS BO3BpallaeT
MyCTYIO CTPOKY.

2. Procedure Delete(var S: String; Index, Count:Integer);

Ynansier noacTpoky cuMBOJIOB JuIMHOM Count U3 CTpOKHU S, HAUU-
Has ¢ no3unuu Index. S — nmepemenHast tuna String. Index u Count —
BbIpaxkeHwus Liejoro tTuma. Eciu Index Gosbliie, yem aiuHa S, CUMBO-
JIbl HE yAaJISTIoTCS.

3. Procedure Insert(Source: String; var S: String; Index: Integer);

OObeaVHSET MOACTPOKY B CTPOKY, HAYMHASL C ONPeeICHHOM T0-
3ULIMU. Source — BbIpakeHWe Tuma String. S — TepeMeHHasl Tuma
String mo6oii mauHbL. Index — BbIpakeHUE LEJIOYMCICHHOTO THIIA.
Insert BcraBnsieT Source B S, HaunHas ¢ no3uuuu S[Index].
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4. Function Length(S: String): Integer;

BosBpaiaer yncio cuMBOJIOB, (haKTUIECKM HMCIOJIb3YeMOe B CTPO-
ke S. O6parure BHUMaHUE: TIPY UCTIOJb30BAHUM CTPOK C HYJTb-OKOH-
YaHWEeM, YMCJIO CUMBOJIOB He 00s13aTe/TbHO paBHO YMCITy OATOB.

5. Function Pos(Substr: String; S: String): Integer;

Hier noactpoky B crpoke. Pos miner Substr BHyTpu S 1 Bo3Bpa-
aeT LeJIOYMCIIEHHOE 3HAYSHIE, KOTOPOE SIBJISIETCS MHIEKCOM TIEPBOTO
cuMBosia Substr BHyTpu S. Ecnu Substr He HaiineH, Pos BosBpaiiaer
HYJIb.

3. 3anucu

3anuch npeacTaBisieT codboil COBOKYIMHOCTh OTPaHUYEHHOTO YMC-Jia
JIOTUYECKM CBSI3aHHBIX KOMITOHEHT, MPUHAUIEXKAIINX K Pa3HbIM TH-
maMm. KoMIOHEeHTHI 3anMcH Ha3bIBAIOTCS MOJISIMM, KaXKI0€ U3 KOTOPBIX
onpezensaercs uMeHeM. [lose 3amicu comepXXUT UM TI0JIsA, BCJIEeN 3a
KOTOPBIM Yepe3 ABOSTOUME yKa3bIBaeTCsl TUI 3TOTO Tojist. [Tonst 3armucu
MOTYT OTHOCHTBCS K JIIOOOMY THITY, HOITyCTUMOMY B si3bike Pascal, 3a
HMCKJTIOUeHEeM (haiiJIoOBOTrO THIIA.

OmnucaHue 3amvcy B si3bike Pascal ocyliecTBIIsIeTCsT ¢ TOMOIIBIO
cayxeoHoro cioBa RECORD, Bciien 3a KOTOPBIM OIMUCHIBAIOTCS KOM-
TMOHEHTHI 3aMyCcH. 3aBepIlaeTcsl OMMcaHue 3alKucK CIYXXeOHbIM CJIo-
BoM END.

Hamnpumep, 3anmmcHas KHDKKa COIePXKUT (aMIAN, MHULIAAITBI U HO-
Mepa TesiechoHa, TTO3TOMY OTAETBHYIO CTPOKY B 3alMCHOM KHIXKKE Y100~
HO TIPEJICTABUTH B BUIIE CJIEAYIOIIEI 3aIUCH:

type Row = Record
FIO: String[20];
TEL: String[7];
end;

var str: Row;

OnucaHue 3anrceit BO3MOXHO 1 6€3 MCTOb30BaHUSI UMEHU THUTIA,
HarpuMep:

var str : Record
FIO : String[20];
TEL : String[7];
end;
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OOpaiiieHye K 3alMCU B 1LIEJIOM JOMYCKAeTCsl TOJAbKO B oIlepaTopax
MpUCBaWBaHMsI, T CJeBa M CIpaBa OT 3HaKa MPUCBAaMBaHUS HUCIIOIb-
3YIOTCSI UMEHA 3aIceil OMMHAKOBOTO TUMA. Bo BCex oCTaIbHBIX Cydasix
OIEepUPYIOT OTAEJbHBIMU MOJSIMU 3amuceil. YToObl 00paTUThCs K OT-
JeTbHOM KOMIIOHEHTE 3aITMCH, HEOOXOIMMO 3aaTh UMsI 3aITMCH U Yepe3
TOUKY YKa3aTh UMsI HY>XKHOTO ToJ1s. Takoe MMsT Ha3bIBAETCSI COCTAaBHBIM.
KommoHeHTo# 3amucu MOXeT ObITh TakXKe 3alucCh, B TaKOM CIllydae
cocTaBHOEe UMsI OyIIeT comepkaThb He [1Ba, a 00JIbIliee KOJTMYECTBO UMEH.

OOpailieHre K KOMIIOHEHTaM 3amuceil MOXHO YIPOCTUTh, €CIIU
BOCIIOJIb30BaThCsl ONepaTopoM mpucoenrHeHus with. OH mo3BossieT
3aMEHUTh COCTaBHbIE MMEHA, XapaKTEePU3YIOIIHe KaxkIoe MoJie, TPOCTO
Ha UMeHa ToJIeid, a UMSI 3aIIMCH OTIPENEINTh B OlepaTope MPUCOSaM-
HeHWUSI.

WMHorna copepXrMoe OTIeNbHOM 3alTUCH 3aBUCUT OT 3HAYEHUST O~
Horo u3 ee noyeil. B s3pike Pascal nonyckaeTcst onucaHue 3amcu, co-
cTosliel U3 o0IIell 1 BapuaHTHOI YacTeli. BapraHTHas1 yacTh 3amaeTcst
C IOMOILBIO KOHCTPYKLIMU case P of, tne P — uMsa moas u3 oOiuei
YJacTu 3anucy. Bo3MoXHbIe 3HaUeHNsI, TPUHUMAEMbIe 3TUM T0JIeM, Tie-
PEUUCIISIIOTCS TaK XXe, Kak U B oriepaTtope BapriaHTa. OIHaKO BMECTO YKa-
3aHMSI BBITTOJTHSIEMOTO IEHCTBHUS, KaK 3TO IeJIaeTCsl B ONiepaTope BapuaH-
Ta, YKa3bIBAlOTCS TOJISI BapyaHTa, 3aKJIIOYEHHbIE B KPYIJIble CKOOKH.
OnucaHue BapyMaHTHOM YacTM 3aBepIllaeTcsl CIy:KeOHbIM cioBoM end.
Tun monst P MoxHO yKa3aTh B 3arojIoBKe BaprMaHTHOI yacTu. MHuima-
JIM3aIus 3aIiceil OCYIECTBIISIETCS ¢ TIOMOIIBIO TUMTM3UPOBAHHBIX KOH-
CTaHT.

4. Mnooxcecmea

TMonsiTue MHOXeCTBA B s13bIKe Pascal ocHOBBIBaeTCSI HA MaTeMaTuye-
CKOM TPEICTABIEHN O MHOXECTBAX: 3TO OTPAaHUYEHHAS! COBOKYITHOCTh
Pa3IMYHbBIX 3JIEMEHTOB. JIJ151 MOCTPOEHMSI KOHKPETHOTO MHOXECTBEHHO-
IO THUIIA UCITOJIb3YETCSI MEPEUNCISIEMbI WIM UHTEPBAJIBbHBINA TUIT JaH-
HbIX. TUIT 3]IEMEHTOB, COCTABJISIOIIMX MHOXKECTBO, Ha3bIBaeTCS 0a30-
BBIM TUIIOM.

MHOX€eCTBEHHbII TUIT OITUCHIBAETCS C TIOMOILIBIO CITYKEOHBIX CJIOB
Set of, Harpumep:

type M = Set of B;
31ech M — MHOXeCTBeHHBIN T, B — 6a30BbIii THUII.
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[MpuHagIeXXHOCTh TIEPEeMEHHBIX K MHOXXECTBEHHOMY THITY MOXET
OBITH OIpejie/ieHa MPSIMO B pas3zielie ONUCaHUs TIepeMEHHBIX.

KoHCTaHTB MHOXXECTBEHHOTO THTIA 3aITMCHIBAIOTCS B BUJIE 3aKITIO-
YeHHOM B KBaIpaTHbIe CKOOKHM TOCAeI0BAaTebHOCTH 3JIEMEHTOB WU
MHTEPBaJIOB 0a30BOroO TUIA, pa3eeHHBIX 3amsaThiMU. KoHcTaHTa BU-
na [ ] o3HavaeT mycToe MOoAMHOXECTBO.

MHoXecTBO BKJIIOUAeT B cebs1 Habop 3JeMEeHTOB 0a30BOT0 THUIIA,
BCe MOJAMHOXECTBA JAHHOTO MHOXKECTBA, a TakKe MyCToe MOJAMHOXKECT-
Bo. Ecniit 6a30BBIif THII, HA KOTOPOM CTPOMTCS MHOXeCTBO, MMeeT K
3JIEeMEHTOB, TO YMCJIO TTOAMHOXKECTB, BXOASIINX B 3TO MHOXECTBO, PaB-
Ho 2 B crertieHu K. Tlopsimok mepedmciieHUsI 3JIeMEHTOB 0a30BOTO
TUTIa B KOHCTaHTax Oe3pa3inueH. 3HaYeHUe TIepeMEHHOM MHOXECT-
BEHHOI'O TUIIAa MOXET OBbITh 3agaHO KoHCcTpyKuuei Buna [T], rme T —
nepeMeHHasi 6a30BOro Tumna.

K nmepeMeHHBIM U KOHCTaHTaM MHOXECTBEHHOI'O TUIIA TPUMEHU-
MBI OIlepaluy IprucBanBaHus (:=), o0beauHeHus (+), mepeceyeHus
(*) u BolunTaHus (—). Pe3ynbrar BBIMOJHEHUS 3TUX OMEpalvii ecTh
BeJIMUMHA MHOXECTBEHHOT'O THUIIA:

1) [A,B]+ [A,'D] Jact [A,'B','D'];
2) [A]*[A,BC] mact  [A];
3) [AVBCl—[A/B] st [C].

K MHOXeCTBEHHbIM BeTMYMHAM MTPUMEHUMBI OTepaiuu: TOXIECT-
BEHHOCTb (=), HETOXIECTBEHHOCTh (<>), comepkutcs B (<=), coaep-
XUT (>=). Pe3yabTaT BBHITTOJTHEHUS 3TUX OTIepaLIii UMEET JJOTUYCCKUIA
TUT:

1) [A,B]=[A,'C] mact FALSE;
2) [A,B]<>[A,C] mact  TRUE;
3) [B]<=[B,C|] nmacr TRUE;
4) [C,D]>=[A] nmactr FALSE.

Kpome a1tux onepanuii, ajs1 paboThl ¢ BETMYMHAMU MHOXKECTBEH-
HOTO TUMAa MCIOJIb3YeTCs OIepauusi in, MpoBepsolas NMpuHaIIex-
HOCTb dJIeMEHTa 6a30BOTrO THIIA, CTOSIIIETO CJIeBa OT 3HaKa OINepaluu,
MHOXECTBY, CTOSIIIIEMY CIIpaBa OT 3HaKa omnepauuu. Pe3ynbrar BbI-
MOJIHEHUSI 3TOi onepanuu — OyjeBckuil. Onepalius IPOBEPKU MPU-
HaJIEXXHOCTH 3JIEMEHTa MHOXECTBY 4aCTO UCITOJIb3yETCSI BMECTO OIle-
pauuii OTHOILIEHUS.
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Tpu “crob30BaHUU B IMPOrpaMMax JaHHBIX MHOXKECTBEHHOTO TUTIA
BBITMOJIHEHUE OIepallMii TPOUCXOAUT Hall OMTOBBIMU CTPOKAMU JaH-
HbIX. KaxkmoMy 3HaueHII0 MHOXECTBEHHOTO THMA B maMsati DBM coor-
BETCTBYET OIIMH JBOMYHBIN pa3psia.

BemmurHbI MHOXKECTBEHHOT'O TUITA HE MOTYT OBITh 3JIEMEHTaMU CITUC-
Ka BBOIA-BBIBO/IA. B Kaxkmolt KOHKPETHOM peanu3aiiuy TpaHCIsATopa
¢ s3blka Pascal konnyecTBO 3JIeMEHTOB 0a30BOTO TUIIA, HA KOTOPOM
CTPOUTCSI MHOXECTBO, OTPaHUYEHHO.

MHunmanu3anys BeTMYNH MHOXECTBEHHOTO TUTIA TIPOU3BOIUTCS
C TTIOMOIIIBIO TUTTU3UPOBAHHBIX KOHCTAHT.

ITpuBeneM HeKOTOPBIE MPOLEAYPLI JUIA PAOOTHI ¢ MHOXECTBAMM.

1. Procedure Exclude(var S: Set of T; I: T);

Vnanser anemeHT | U3 MHOXecTBa S. S — nmepeMeHHas TUIa «MHO-
XeCTBO», U | — BhIpaxkeHUE TUIIA, COBMECTUMOTIO C UCXOAHBIM TUITOM
S. Koncrpykuust Exclude(S, I) coorBerctByet S: = S — [1], HO reHepu-
pyeT 6ojee 3¢ GEeKTUBHBINA KO,

2. Procedure Include(var S: Set of T; I: T);

[ obGasnsieT ameMeHT | K MHOXeCTBY S. S — mepeMeHHas TUIIa «MHO-
2KeCTBO», U | — BbIpaxkeHue THIIa, COBMECTUMOTO ¢ TUIIOM S. KoHCTpyK-
mus Include(S, I) coorBerctByer S: = S + [I], HO reHepupyeT Goiee
3D OEKTUBHBIN KOI.



JIEKITUA Ne 6. Daitbl

1. Daiiavt. Onepauuu c paiisamu

BBenenue ¢aitnoBoro tuma B s3bIK Pascal BbI3BaHO HE0OXOAUMO-
CTBIO 00€CIIEYNTh BO3MOXHOCTh Pa0OTHI ¢ Iepu(epuitHBIMU (BHEIII-
HUMM) ycTpoiicTBamu DBM, npenHa3HaueHHBIMM JUISI BBOJIA, BbIBOJA
M XpaHEHUST TaHHBIX.

DaiiIoBbIil TUTT JAaHHBIX (MK (aiisl) onpeaensieT YIopsSIoueHHYIO
COBOKYITHOCTb MPOM3BOJILHOTO YK CIIa OMHOTUITHBIX KOMITOHEHT. O0111ee
CBOICTBO MacCHBa, MHOXKECTBA 1 3aITUCH 3aKJTIOYAETCS B TOM, YTO KOJIH-
YEeCTBO MX KOMIIOHEHT OMNpeNesieHO Ha dTare HarmucaHusl MPorpamMMbl,
TOrJa KaK KOJMYECTBO KOMITOHEHT (hailla B TEKCTe IPOrpaMMbI He
OIPEIEISIETCSI U MOXKET ObITh POU3BOJIbHBIM.

[Ipu pabote ¢ ¢aittaMy BBIIOJHSIOTCS Oepali BBOJA-BbIBOIA.
Oriepalivisi BBOjIa O3HAYaeT Mepervch TaHHbBIX C BHELTHETO YCTPOicTBa (U3
BXOIHOTO (paiiyia) B OCHOBHYIO MaMsaTh DBM, omnepaliysi BeIBOga — 3TO
TIepechbUIKa JaHHBIX M3 OCHOBHOM MTaMSITH Ha BHEIITHEe YCTPOMCTBO (B BbI-
xomHoi1 (aiin). Daiibpl Ha BHEITHUX YCTPOMCTBAX YACTO HA3bIBAIOT (DU3U-
yecKuMu ¢aiimamu. Ix iMeHa ornpenesisioTcsl OnepaliOHHON CHCTEMOI.

B mporpamMmax Ha s3bike Pascal mMeHa ¢aiiioB 3amaroTcsl ¢ TO-
MOIIIBIO CTPOK. 7151 paboTHI ¢ (haiizaMu B IporpaMme HeoOXOIUMO OIIpe-
NenuTh (haiiIoByto repemMeHHyto. Pascal momnepkuBaet Tpu (aitioBbIx
TUIIA: TEKCTOBbIE (hailsibl, KOMITOHEHTHBIE (aiisibl, 6ECTUTIOBBIE (hailbl.

daiinoBbie TIepeMeHHbIe, KOTOPBIE OMKMCAHBI B TTPOrpaMMe, Hasbl-
BalOT JlornyeckuMu aiiamu. Bce ocHOBHBIE mpouienypbl U (DyHKLIMM,
obecrieunBaolle BBOA-BBIBOI JaHHBIX, pabOTAIOT TOJBKO C JIOTMYe-
ckumu daitmamu. Ousndeckuii (aitn 1oKeH OBITh CBSI3aH C JIOTHYe-
CKMM JIO BBITIOJTHEHUSI TIPOLIEAYP OTKPHITHSI (haiinoB.

Texcmosvie gaiinb

Ocoboe mecTo B s13bIKe Pascal 3aHMMaloOT TeKCTOBBIE (Daiiibl, KOM-
TMOHEHTHI KOTOPBIX UMEIOT CUMBOJIBHBIN THIIL. JIJIsT OIIMCaHUST TEKCTO-
BBIX (DAIJIOB B SI3BIKE OTpPee/IeH CTaHAapTHBIN T Text:

var TF1, TF2: Text;
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TekcToBble (haityibl PeaCTABIISIOT COO0M MOCAEIOBATEIbLHOCTD CTPOK,
a CTpOKM — TMOCIEN0BATETbHOCTh CUMBOJIOB. CTPOKM UMEIOT Mepe-
MEHHYIO JUITMHY, KaXmasi CTpoKa 3aBepIlaeTcs] MPU3HAKOM KOHIIA
CTPOKW.

Komnonenmnuuie paiinot

KoMIToHeHTHBII, WM TUTTU3UPOBAHHBIN (aitin, — 3To (ailsl ¢ 00bsIB-
JIECHHBIM TUIIOM €r0 KOMIOHEHT. KoMITOHEeHTHbIe (haiiyibl COCTOAT U3
MaIlIMHHBIX TIPEJCTABJICHUI 3HAYSHUI TIepEMEHHBIX, OHU XPaHST JAaH-
HBIe B TOM Xe BUIE, YTO 1 maMsITh DBM.

OnucaHue BeJnYuH (HailloBoro TvIa MMeeT BUIL:

type M = File Of T,

rne M — umMs ¢aitoBoro tvna;

T — TUIT KOMIIOHEHTHI.

KommioHeHTamu ¢aitia MOryT OBITh BCE CKaJIIpHBIC TUIIBI, a U3
CTPYKTYPUPOBAHHBIX — MAaCCUBbI, MHOXECTBA, 3anucu. [IpakTryecku
BO BCEX KOHKPETHBIX peasin3aiusix si3bika Pascal KoHCTpyKIs «haiin
(aiioB» HEIOITyCTHMA.

Bce onepaiiiu Han KOMIIOHEHTHBIMU (haiilaMy IPOU3BOAITCS € MO-
MOIIIbIO CTAHAAPTHBIX MPOLICAYP.

Write(f,X1,X2,...XK)
becmunosuie paiinb

Bectunosbie haiisibl MO3BOJSIOT 3aIMCHIBATH HA JUCK MPOU3BOJIb-
Hble y4yacTKu TMamsiTu OBM U cyuThIBaTh MX C AUCKA B TaMSTh.
OnuceIBaOTCsT 0ECTUITOBBIE (DAMIBI CIIEIYIOLIINM 00pa3oM:

var f: File;

Tenepp nmepeuncaum Ipouenypbl M1 GYHKIUU LTSI pabOTHI C pa3-
JIMYHBIMU BUAaMU (haiiioB.

1. Procedure Assign(var F; FileName: String);

IIpouenypa AssignFile cormocrapisieT nMst BHeIIHeTo ¢aiiia ¢ ¢aiiio-
BOI MEpEeMEHHOM.
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F — ¢aiinosas nepeMeHHas odoro ¢aitnoboro tura, FileName —
BbhIpaxkeHue Tura String win BeipaxkeHue tumna PChar, ecniu moryc-
KaeTcsl pacIlMpeHHbIM cuHTakcuc. Bee nanpHeitme onepanuu ¢ F npo-
WU3-BOJSTCS C BHELIHUM (haitiiom.

Henb3s nucnonb3oBaTh MpoLeaypy € yKe OTKpbITOl (aliioBoii ne-
PEMEHHOM.

2. Procedure Close(var F);

[potienypa pa3pbiBaeT cBsI3b MeX 1y (haitioBoi epeMeHHO 1 BHEII-
HUM JUCKOBBIM (DaiijioM U 3aKpbIBaeT (haii.

F — ¢aiinoBas nepemeHHast 110060ro (aitioBoro Tura, OTKpbITast
npouenypamu Reset, Rewrite unu Append. BHetHuit daiin, csa3zaH-
Hulil ¢ E monHocThi0 MOaudUIIMpyeTCs U 3aTeM 3aKpbIBAETCS, OCBO-
Ooxxnast fecKkpunTop (aiina 151 MTOBTOPHOTO MCTIOb30BAHMS.

Hupekrupea {$1+} mosBossieT 00padaThIBaTh OLIMOKU BO BPEMSI BbI-
TMOJIHEHUSI TIPOrPaMMbl, UCIIOJIb3YsI 00PabOTKY UCKIIOUNUTETbHBIX CH-
tyauuii. [1pu BeIKIIOYeHHON aupekTuBe {$1—} HEOOXOAMMO MCITOIb-
3oBaTh IOResult n7151 TpoBepKU OIIMOOK BBOJA-BBIBO/IA.

3. Function Eof(var F): Boolean;

{TunusupoBaHHbIC WY HETUTTU3MPOBAHHBIE (DAIIBI}

Function Eof](var F. Text)]: Boolean;

{TekctoBble (aitbi}

[IpoBepsieT, sABAsieTCS WM HET TeKyllasl mo3ulus (aiiaa KOHIIOM
(aiina.

Eof(F) Bo3Bpaiaer True, eciu Tekyias nmo3uius daiia HAXOIUT-
Ccsl 3a TOCNeNHUM cUMBoJIoM (aiina unu ecnu ¢aiin myct; nHaye Eof
(F) Bo3Bpamaer False.

Hupekrupa {$1+} mosBossieT 00padbaThIBaTh OLIMOKU BO BPEMSI BbI-
TMOJTHEHUSI TIPOTPaMMBbl, UCTIOJIb3YsI 00PabOTKY UCKIIOUNUTETbHBIX CH-
tyauuii. I[Tpu BeIKIIOUeHHOM qupekTuBe {$1—}, He0OXOIMMO HCITOIb-
30BaTh IOResult 1151 mpoBepky O1IMOOK BBOA-BHIBO/IA.

4. Procedure Erase(var F);

VYnanser BHenHuit daitn, cBa3aHHbIi ¢ F

F — (aiinosas nepemenHas 060ro ¢aiioBOro TUIIA.

[Tepen BbI30BOM Mpolienypsl Erase daiiin HeoOX0IMMO 3aKpbITh.

Hupektuea {$1+} mosBosieT 00padbaThIBaTh OLIMOKU BO BPEMSI BbI-
TMOJTHEHUSI TIPOTPaMMBbl, UCTIOJIb3YsI 00pabOTKY UCKIIOUYNUTETbHBIX CH-
tyauuii. I[Tpyu BeIKIIOUeHHOM qupekTuBe {$1—}, HeoOXOMMMO HCITOIb-
30BaTh IOResult 1151 mpoBepky o1IMOOK BBOIA-BHIBO/A.

5. Function FileSize(var F): Integer;

BosBpaiiaet pasmep B 6aiiTax aitna E Onnako, eciu F — tunusu-
poBaHHbIi daitn, FileSize Bo3Bpatut uncio 3anuceii B daiine. [lepen
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ucrnojb3oBaHueM ¢GyHkiMKM FileSize ¢aiin momkeH OBITh OTKPBIT.
Ecnu daiin nmyct, FileSize(F) Bo3Bpalaer HyIb.

F — nmepemeHHas 1r060ro (aiiyioBoro Tura.

6. Function FilePos(var F): Longlnt;

Bo3sBpailiaeT Tekyliyo no3uuuio (aiia BHyTpu daiina.

[Tepen ncrons3oBanuemM dyHkium FilePos, daiin momkeH OBITH
oTKpHIT. dyHK1MS FilePos He cmonb3yeTcst ¢ TEKCTOBBIMU (haitiaMu.
F — nepemenHas noboro ¢aiioBoro Tuma, Kpome Tumna Text.

7. Procedure Reset(var F [: File; RecSize: Word]);

OTKpBIBaeT CYILIECTBYIOIINI (Daii.

F — nepeMenHas mo60ro ¢aifiJIoBOro THIA, CBI3aHHOTO C BHEIII-
HUM ¢aitiom ¢ momoibio AssignFile. RecSize — HeoOs3aTeIbHOE BBI-
paxeHue, KOTopoe UCHoJb3yeTcs, ecii F — HeTunu3upoBaHHLIN (aii.
Ecnu F — netunusupoBaHHbIN (aii, RecSize onpenensier pazmep 3a-
MUCU, KOTOPHII MCIIOJb3yeTcs npu nepenade naHHbix. Ecnu RecSize
OIMYIIEH, 3alaHHbII TT0 YMOJYaHUIO pa3Mep 3aMmucu paBeH 128 6aiiToB.

[Mpoiienypa Reset oTKpbIBAeT CylIECTBYIONIMIT BHEIITHUIA (haiin, ac-
COLIMMPOBaHHBIN ¢ (aitnoBoii nepemeHHoi F. Eciin BHelHero aiina
C TaKMM MMEHEM HeT, BO3HUKAET OllIMOKa BpeMeHHU BbInoyiHeHus1. Eciu
caiin, cBs3aHHBIN ¢ F, y>ke OTKpBIT, OH cCHavasia 3aKpbIBaeTCs U 3aTeM
BHOBb OTKpbIBaeTcs. Tekymnass mo3unust ¢aiijia ycTaHaBIMBAeTCS
K Havairy daiiia.

8. Procedure Rewrite(var F: File [; Recsize: Word]);

Co3nmaeT ¥ OTKpBIBAaCT HOBBIN (paiil.

F — nepemenHas mo60ro ¢aiiioBoro TMIia, CBSI3aHHOIO C BHEIITHUM
(aiisioM ¢ ucroiab3oBaHueM AssignFile. RecSize — HeoOs3aTeIbHOE BbI-
pakeHue, KOTOPOe UCIIOJIb3yeTcs, eciu F — HeTunu3rnpoBaHHbIN (aii.
Ecnu F — HetunusupoBaHHbIi ¢aitn, RecSize onpenensier pazmep 3a-
MUCH, KOTOPBII MCIIOJIb3yeTcs Mpu nepenave gaHHbIX. Eciu RecSize
OIYILIeH, 3aJIaHHbII 10 YMOJIYaHWIO pa3Mep 3aricu paBeH 128 6aiiToB.

IIpouenypa Rewrite co3maeT HOBBIM BHEIIHUWI (aili ¢ MMEHEM,
cBsi3aHHBIM ¢ FE. Ecniu BHeurHuMit aiin ¢ Tem e caMbIM UMEHEM yKe
CYIIECTBYET, OH YIaJseTCs, U CO3/IaeTCsT HOBBIM MyCTOM (baii.

9. Procedure Seek(var F; N: Longlnt);

TMepeMernaet TeKylyo MO3UIIMIO (aitia K onpeneIeHHOMY KOM-
TMOHEHTY. MOXXHO HCITOIb30BaTh MPOLIEAYPY TOJBKO C OTKPBHITBIMM TH-
MU3UPOBAHHBIMU WM HETUTTM3UPOBAHHBIMU haiiamu.

Texymas no3unus ¢aitna F nepememaerca Kk Homepy N. Homep
nepBoro KoMnoHeHTa aitia — 0.
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HMuctpykums Seek(F, FileSize(F)) nmepemeraer TeKyliylo MO3U-
o (aiiya B KoHell ¢aiina.

10. Procedure Append(var F: Text);

OTKphIBAeT CYLIECTBYIOIIMI TEKCTOBBIN haiii uisl 100aBIESHUS UH-
(bopmanuu B KoHen daitna (1o3anuchk).

Ecnu BHewHero (aiisa ¢ TaHHBIM UMEHEM He CYIIECTBYeT, TTPOUC-
XOJUT olIMOKa BpeMeHu BoinonHeHus. Eciu daiin F yxxe oTKphIT, oH
3aKpbIBACTCS U BHOBb OTKpBIBaeTCs. Tekyias no3uuus aiiia ycra-
HaBJIMBaeTCs K KOHILY daiina.

11. Function Eoln[(var F: Text)]: Boolean;

[MposepsieT, siBsieTCS JiM TeKyllas Mo3uis daiiia KOHIIOM CTPO-
KM TEKCTOBOTIO (haiina.

Eoln(F) BosBpamiaer True, eciau Tekyiias Io3umus daitnia —
B KOHIIe CTpoKU uiu (aiina; nHauye Foln(F) Bo3Bpamiaet False.

12. Procedure Read(F, V1 [, V2, ..., Vn]);

{TunusupoBaHHbIE U HETUTTU3UPOBAHHBIE (DAIIBI}

Procedure Read(|var F: Text;] V1 [, V2, ..., Vn));

{TexkctoBble (aiibi}

7151 THMM3MPOBaHHBIX (DAIAIOB MPOIIEypa YNTAET KOMIIOHEHT (paiiia
B nepeMeHHy1o. [1pu KaXXmoM cUYMThIBAHUM TEKyIas MO3ULus B daii-
Jie TIPOIBUTAETCS K CISAYIONIEMY JIEMEHTY.

st TeKCTOBBIX (haiiJIOB YMTAETCS OTHO UJIM HECKOJIbKO 3HAUECHU
B OIHY WJIM HECKOJILKO MePEMEHHBIX.

C nepemeHHbIMU TUNA String Read cunThiBaeT Bce CHMBOJIBI BIUIOTh
JI0 CJiefylolleli MeTKU KOHIIAa CTPOKM (HO He BKJIIoYas ee) UM 10 TeX
nop noka ¢yukius Eof(F) ne npumer 3Hauenue True. [lepe-mMeHHOT
MPUCBaMBAETCs MOTYYMBIIASICS B pe3yJbTaTe CUMBOJIbHAS CTPOKA.

B ciyuae mepeMeHHOI 11eJ10r0 MM BEIIECTBEHHOTO THIIA MPOLETy-
pa OXuaaeT MOCTYIUIEHUS MTOCIeA0BaTeIbHOCTA CUMBOJIOB, 00pa3yio-
1IMX YMCJIIO TI0 TIpaBUJIaM CMHTaKcuca si3bika Pascal. CuuTbiBaHME TIpEK-
paiiaeTcst Ipu oOHapyXeHUU MepBOro mpoodesia, CMMBOJIA TaOYISILIMKU
WJIX METKHU KOHIIa CTPOKHU JIMOO B TOM ciydae, ecinu pyHkius Eof(F)
npuHUMaeT 3HaueHue True. Ecau yncioBasi CTpoka He COOTBETCTBYET
oxunaemMomy hopMary, TO TPOUCXOIUT OLIMOKa BBO/Ia-BbIBO/IA.

13. Procedure Readln([var F: Text;] V1 [, V2, ..., Vn]);

Asnsercs pacinpeHueM npoluieaypbl Read u onpeneneHa s Tek-
CTOBBIX (paiiyioB. CUMTHIBAET CTPOKY CUMBOJIOB B (paiiie, BKiIoYass Map-
Kep KOHIIa CTPOKH, U MIEPEXOIUT K HavaJly CJIeAyIolel CTpoKU. BbizoB
dynkuuu Readln(F) 6e3 mapamMeTpoB MPUBOIUT K MEPEMEIIEHUIO Te-
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Kylieid mo3uuuy aiijla Ha Havyajao CJeAylollleil CTpOKM, €CIM OHa
WMeETCs, B IPOTUBHOM CJTydae MPOUCXOIUT Mepexo]l K KOHILy (aiina.

14. Function SeekFEof[(var F: Text)]: Boolean;

BosBpartiaet mpusHak KoH1a (aiijia 1 MOXET UCTIOIb30BaThCs TOJb-
KO JIJIS1 OTKPBITBIX TEKCTOBBIX (DaitioB. OOBIYHO MPUMEHSIETCS VISl CUM-
TBIBAHMS YHCJIOBBIX 3HAUEHMI M3 TEKCTOBBIX (DAIIIOB.

15. Function SeekEoln[(var F: Text)]: Boolean;

BosBpaiaeT npu3Hak KOHIIa CTPOKU B (haiiie 1 MOXET UCITOJIb30-
BaThCsl TOJIBKO UISI OTKPBITBIX TEKCTOBBIX (haiiyioB. OOBIYHO TTpUMeE-
HSIETCS ISl CYUUTHIBAHUSI YMCTIOBBIX 3HAUEHUI U3 TEKCTOBBIX (DaiiIoB.

16. Procedure Write([var F. Text;] P1 [, P2, ..., Pn]);

{TekcroBbIe (haitini}

3amuchIBaeT OMHY WM 00Jiee BETMYUH B TEKCTOBBIN (haiil.

Kaxablit mapameTp 3anucu gojkeH umeTh T Char, onuH U3 1e-
JourcieHHbIx TUIoB (Byte, ShortInt, Word, Longlnt, Cardinal), onux
U3 TUIOB ¢ TUIaBaromieit 3amsitoit (Single, Real, Double, Extended,
Currency), onuH u3 ctpokoBbix THUIOB (PChar, AnsiString, ShortString),
WIX OOWH U3 Jormdyeckux TuroB (Boolean, Bool).

Procedure Write(F, V1, ..., Vn);

{TunusupoBaHHbIe Daiiibi}

3anuchIBaeT IepeMeHHYIo B KOMIIOHEHT (paiina. [Tepemenusle V1,...,
Vn DO/KHBI OBITH TOTO e TUIIA, YTO M 3JeMeHTHI ¢aiina. [Ipu kaxmoit
3aMKucH MePeMEHHOM TeKylasi Mo3UIKs B (aiiie repenBuraeTcs K clie-
IYIOIIEMY 2JIEMEHTY.

17. Procedure Writeln([var F: Text;] [P1, P2, ..., Pn]);

{TexkcroBble (aiibi}

BrimosnHsieT onepanuio Write, 3aTeM oMelaeT MeTKy KOHIIa CTPOKU
B ¢haii.

BrizoB Writeln(F) 6e3 mapaMeTpoB 3amuchiBaeT B (haill Mapkep
KoH1Ia cTpoKu. Daiis mokeH ObITh OTKPHIT 7151 BEIBOJIA.

2. Modyau. Buowvt modyaeii

Monyas(UNIT) B Pascal — 310 0c00BIM 00pa3oM oopMIeHHasT O10-
JIMOTeKa MoanporpaMM. Mofy/ib, B OTJIMYKME OT MPOTPaMMbI, HE MOXET
OBITh 3aITyI1IeH Ha BHITMOJIHEHNE CAMOCTOSITE]TBHO, OH MOXET TOJTbKO yJacT-
BOBaThb B MIOCTPOEHUHU MPOTrpaMM U APYTUX Momysieil. Momyu 1mo3Boisi-

34



IOT co3faBaTh JUYHbIE OMONMOTEKM MpoLeayp U (PYHKIMHA U CTPOUTh
MPOrpaMMbl ITPaKTUUYECKH JIIOOOTO pazmepa.

Monynb B Pascal nmpencraBisier co0oii OTIEIbHO XpaHUMYIO U He-
3aBUCUMO KOMITUJIMPYEMYIO TIPOrpaMMHYI0 envHully. B obuiem ciy-
yae MOIyJb — 3TO COBOKYITHOCTb MPOTPAMMHBIX PECYPCOB, NpelHa-
3HAYEHHBIX [JIS1 UCIIOJIb30BaHUs APYruMU nporpammamu. Iloa nmpor-
pPaMMHBIMM pecypcaMy ITOHMMAIOTCS JII00bIe 371eMeHTHI si3bika Pascal:
KOHCTaHTBI, TUIIbI, IEPEMEHHBIE, TOATTPOrpaMMbl. Moy/ib caM Mo ce-
Oe He SBJISIeTCS BBITIOJTHIEMON MTPOrpaMMOii, €ro 3JIEMEHThI UCTIOJIb-
3YI0TCS IPYTUMU MPOTPAMMHBIMUA €AUHULIAMU.

Bce nporpaMMHBbIe 371eMEHTBI MOAYJISI MOXKHO Pa30UTh Ha IBE YACTU:

1) mporpaMMHBbIE 3JIEMEHTBI, MpeaHa3HaUYEeHHbIC ST UCITOJIb30-

BaHUS JAPYTUMM TIpOTpaMMaMU WM MOAYJISIMM, TaKUe 3JIEMEHTHI

Ha3bIBAIOT BUAMMBIMU BHE MOMYJIS;

2) mporpaMMHBbIE 3JIEMEHTbI, HEOOXOAMMbIE TOJBKO ISl pabOThI

CaMOro MOJYJIS, UX Ha3bIBAIOT HEBUIUMBIMU (MU CKPBITHIMHU).

B cooTBeTCTBUY € 3TUM MOIYJIb, KPOME 3aroJIOBKa, COAEPKUT TPU
OCHOBHbIE YacTH, Ha3bIBAEMbIMU MHTEPGhENCHOM, UCTIOTHUMOMR U MHU-
LUAATU3UPYEMOIA.

B o611eM cirydae Momysib IMEET CIIEAYIONIYIO CTPYKTYPY:

unit <uMsI MOIYJISI>; {3aTr0JIOBOK MOJIYJIsI}

interface

{ormmcaHne BUAMMBIX ITPOTPAMMHBIX 3JIEMEHTOB MOJTYJIST}
implementation

{onmmcaHue CKPHITHIX MPOrPaMMHBIX JIEMEHTOB MOIYJISI}
begin

{omepaTopbl MHUIMAIN3ALUHN 3JIEMEHTOB MOIYJISI}

end.

B yacTHOM ciydyae Momynb MOXET He colepKaTb 4acTH peau3a-
LIMY ¥ YaCTU MHULIMAIM3AMU, TOTAA CTPYKTYpa MOIYJIsl OyaeT Takou:

unit <uMs1 MOIyJIs1>; {3ar0JI0BOK MOIYJIsI}

interface

{onucaHue BUAMMBIX TPOrPAMMHBIX 2JIEMEHTOB MOYJIsT}
implementation

end.
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Hcnonb3oBaHre B MOMYJISIX MpoLenyp U GyHKIIWIE ©UMeEET CBOM 0CO-
OGeHHOCTH. 3arojIOBOK TMOIMPOTPaMMBbI CONEPKUT BCE CBENEHMS, He-
00XOIMMBIE JUISI €€ BbI30Ba: UMsI, TIepeuYeHb W TUI MapaMeTPOB, THUII
pe3ynbrara s pyHKIuiA. Dta nHQOpMaIus TOJKHA ObITh JOCTYITHA
JUTSL APYTUX TIpOrpaMM U MoayJeii. C apyroit CTOpoHbl, TEKCT MOAIPOr-
pPaMMBI, peaIu3yIONINii €€ aITOPUTM, IPYTUMU ITPOTpaMMaMy U MOy -
JISMUA HE MOXET OBbIThb UCIOJb30BaH. [1o3TOMY 3aroloBKM Tipoueayp
1 QYHKLMI TTOMEIAT B MHTeP(EHCHYIO YacTh MOMAYJIS, a TEKCT —
B YacTb peau3aliuu.

WHrepdeiicHas yacTb MOAYJISI CONEPKUT TOJBKO BUAMMBIC (TOCTYTI-
Hble 7151 APYTUX MPOrpaMM M MOMYJIEl) 3aroJIOBKU Mpoleayp U hyHK-
umit (6e3 ciayxeoHoro cyoBa forward). [TonHbINM TeKCT Mpoleaypbl UK
(GYHKIMM MOMEIIAIOT B YacThb peaii3alliu, MPUUYEM 3arojoBOK MOXKET
He cozepkarb cricka (popMaTbHBIX TApaMETPOB.

WcXomHbI TEKCT MOyl NOKEH ObITh OTKOMITMJIMPOBAH C T0-
Momplo mupekTuBbl Make mommento Compile m 3ammcaH Ha OHCK.
Pe3ymbTaToM KOMITHITIILIMI MOIYJIS siBJIsteTcsI (paiin ¢ pacimpernrieM . TPU
(Turbo Pascal Unit). OcHOBHOe MMsI MomyJisi OepeTcsl U3 3aroyioBKa
MOJIYJIS.

J171s1 TOAKITIOUEHMST MOAYJISI K TIporpaMMe HeOOXOIMMO YKa3aTh eT0o
WM B pasJiesie OnmMcaHusl MOIyJieil, Harpumep:

uses Crt, Graph;

B ToMm cirydae, eciim MeHa TIepeMEHHBIX B MHTEePGhENCHOM JacTh
MOAYJISI U B IPOTPaMMe, MCIOJb3YIOLIEH 3TOT MOAYJIb, COBNALAIOT,
oOparteHre OyIeT MPONCXOMUTh K TIepeMEHHO, OMMMCAHHON B TIPO-
rpamme. [1s1 obpalieHus K nepeMeHHO, OMMCAaHHOW B MOJyJie, He-
00X0IMMO TIPUMEHUTH COCTABHOE MMSI, COCTOSIIIIEE U3 UMEHU MOJIYJIS
U UMEHU MEPEMEHHOI, pa3/ieieHHbIX TOUKoi. Mcronb3oBaHue cocTaB-
HBIX UMEH MIPUMEHSIETCS He TOJIbKO K UMEHAM TIEpEMEHHBIX, a KO BCeM
MMeHaM, OMMUCAHHBIM B UHTEPGENCHOI YacT MOIYJISI.

PekypcuBHOE MCTIONBb30BaHUE MOAYJICH 3aMpelleHo.

Ecnu B Moayne umeercs pazaes] MHALMAIA3AUUU, TO ONEPATOPbI
U3 3TOro pasiesa OyAyT BBITOJHEHBI Mepe] HayalloM BBIIIOJHEHUS
MPOTrpamMMbl, B KOTOPOI UCIIOIb3YETCSI ITOT MOAYJIb.

[Mepeuncnum, kakve ObIBaIOT BUIbI MOLYJIEH.

1. Monyns SYSTEM.

Monaynb SYSTEM peanusyeT noaaepXvpaoliye MoanporpaMmmbl
HIDXHETO YPOBHSI TSI BCEX BCTPOSHHBIX CPEICTB, TAKMUX KAaK BBO/I-BbI-
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BOJI, paboTa CO CTpOKaMu, OIepaluy C IIaBalollleil TOUYKOi U JuHa-
MMUYECKOE paclpeaeeHue MaMsTH.

Monyns SYSTEM coaepXut Bce cTaHAApTHbIE M BCTPOCHHbBIC
npouenypsl u ¢hyHkuuu Pascal. Jlio6as noanporpamma Pascal, He siB-
JISTIONIAsICSl YacThlo cTaHaapTHOro Pascal u He HaxomsIasics HU B Ka-
KOM JIPYTOM MOJYJIe, COAEPKUTCS B Momyse System. DTOT MOIy/b aB-
TOMATMYECKH MCIIOJB3YeTCsT BO BCEX MTPOTpaMMax, M €ro He TpedyeTcs
YKa3bIBaTh B OIlepaTope uses.

2. Monyns DOS.

Monynbs Dos peannsyeT MHOTOUMCIEHHbIE TPOLEAYPhl U (QYHKLIMU
Pascal, koTopbie 5KBUBaJIeHTHBI Harb0J1ee YaCTO MCIOIb3YeMbIM BbI30-
Bam DOS, kak, narpumep, GetTime, SetTime, DiskSize u Tak manee.

3. Monyns CRT.

Mopnyns CRT peanusyet psii MOIITHBIX TTPOTPaMM, TIPEIOCTaBIISIIO-
LIMX MOJHYI0 BOBMOXHOCTB YIIPaBJieHUs cpencTBamu Kommbiotepa PC,
TaKUMU, KaK YIpaBleHUE PEeXMMOM JKpaHa, pacllIMpeHHbIe KOIbl
KJIaBUATYypBhl, 1IBeTa, OKHA U 3ByKOBble curHaibl. Momyns CRT moxeT
MCTIOJIb30BaThCS TOJBKO B IMpOrpaMmax, paboTalolux Ha TepCoOHaTb-
Hbix KoMmnbioTepax IBM PC, PC AT, PS/2 ¢dupmel IBM u nogHocThIO
COBMECTUMBIX C HUMM.

OIHMM U3 OCHOBHBIX MPEUMYIIECTB Ucnojib3oBaHust Mmoayiss CRT
SIBJISIETCS1 OO0JIbIIAsl CKOPOCTh M TMOKOCTh MPU BBITTOJIHEHUH OTepaluii
paboThl ¢ 3KpaHoM. IIporpammel, He paboTtalomue ¢ momyjieM CRT,
BBIBOIAT Ha 9KpaH MHOOPMAIIMIO C TIOMOIIBIO CPEACTB ONepaliMOHHON
cuctembl DOS, 4TO CBA3aHO C MOTOJHUTETLHBIMUA HETTPOU3BOIUTE -
HeiMU 3artpaTamu. [Ipu ucnonv3oBanuu momynsi CRT BeiBommmasi
vHGbOpMaIUs MOChLIAETCS] HEMOCPEACTBEHHO B 0a30BYI0 CUCTEMY BBO-
na-sbiBona (BIOS) unu i eiiie 6oJiee ObICTPBIX OTIepalvii Hermocpe-
CTBEHHO B BUIEOTIaMSTh.

4. Monyns GRAPH.

C moMonipio mpoteayp U (yHKIMMA, BXOIIIINX B 3TOT MOMYJb,
MOXHO CO3aBaTh pa3INuHbIe TpapuyecKue N300paKeHust Ha SKpaHe.

5. Monynms OVERLAY.

Monaynb OVERLAY 1no3BoJisieT yMeHbIIUTh TPeOOBaHUS K MaMSITU
nporpammbl DOS peanbHoro pexkuma. MakTUYecKd MOXHO MHUCATh
MpOTrpaMMBbl, TIPEeBBIIIAIONIME OOLINIT 00BEM TOCTYITHOM MaMsITH, TI0-
CKOJTIbKY B KaXKIIbIii MOMEHT B TIaMSITH OyIeT HaXOAUThCS TOJBKO YaCTh
TPOTPaMMBI.
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JIEKIIUANe 7. /Innamuyeckas naMaTh

1. Ccovraounouii mun dannwix. /Junamuueckas namsams.
Jlunamuuecxue nepementuie

Cratndeckoil TMepeMeHHOW (CTaTUYeCK! pa3MelleHHOW) Ha3bl-
BaeTCsl ONMCaHHasl IBHBIM 00pa3oM B IporpaMme repeMeHHasi, oopa-
LIeHWe K Hell OCYIIEeCTBIISIETCS 0 UMeHU. MecTo B MaMsITH JJIs pa3-
MEIIeHUS CTATUYECKUX MIEPEeMEHHBIX OTIPEAESIETCS TP KOMIUISILIMT
nporpaMmbl. B oTimume oT TaKuX CTaTUYECKUX MEPEMEHHBIX B MPOT-
pamMMax, HallMCaHHBIX Ha si3bIKe Pascal, MOryT OBITh CO3MaHbI AWHA-
MHUecKue repeMeHHble. OCHOBHOE CBOMCTBO TMHAMMUYECKUX Tepe-
MEHHBIX 3aKJII04YaeTCsl B TOM, YTO OHU CO3MAI0TCS, U MaMSITh ISl HUX
BBIIEJISIETCS] BO BPEMSI BBITIOJIHEHUS IPOTPAMMBI.

Pasmemarorcst THaMU4ecKre TepeMeHHbIe B TMHAMUYIECKOW 00-
nacti mamsitu (heap-o6iactu). JlmHaMuyeckas iepeMeHHast He yKasbl-
BaeTCs SIBHO B OTMCAHUSX TIEPEMEHHBIX, U K HEll HeJIb3s1 00paTUThCS 110
uMeHu. JIocTyn K TaKuM TepEMEHHBIM OCYIIECTBIISIETCSI C TIOMOIIBIO
yKazarteseil U cChUIOK.

CchUTOYHBINM THUI (YKa3aTelb) OIpenelisieT MHOXECTBO 3HAaUeHMI,
KOTOpbIE YKA3bIBAIOT Ha JMHAMUYECKHUE TIEPEMEHHBIE OTPEIeIEHHOTO
THIIA, Ha3bIBa€MOTO 0a30BbIM TUIIOM. [lepeMeHHast CChUIOYHOTO TUIIA
COIEPXKUT aapec IMHAMUYEeCKOo IepeMeHHou B mamsatu. Eciu 6a3o-
BBIIA THUII SIBJISIETCS €11Ie He ONMCAaHHBIM UACHTU(UKATOPOM, TO OH A0J-
>KeH ObITh OIMCAH B TOM XK€ CaMOi1 YaCTH ONMUCAHUSI TUTIOB, YTO U TUTI-
yKazaresb.

3ape3epBUpOBaHHOE CJIOBO nil 0603HaYaeT KOHCTAHTY CO 3Haue-
HUEM yKazaTelisl, KOTopasi HU Ha YTO HE yKa3bIBaeT.

TTpuBenemM mpuMep ONMMCcaHUs TMHAMUYECKUX TTEpeMEeHHBIX.

var pl, p2 : “real;
p3, p4 : “integer;
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2. Paboma c dunamuueckoii namamoio.
Hemunu3supoeannvie yxazameau

IIpouedypoi u pyrkyuu pabomeot ¢ OUHAMUHECKOU NAMAMBIO

1. TTpouenypa New(var p:Pointer).

Brigenser MmecTo B IMHAMUYECKOM 00JacTH MaMsITH ISl pa3Meltie-
HUST AMHAMUYECKOM TIepeMeHHOM p”, U ee aIpec MpHUCcBanBaeT yKa3a-
TEJIO P.

2. IIpouenypa Dispose(var p:Pointer).

OcBOOOXK/IaeT y4aCTOK MaMSITH, BbIIEIEHHBIN ISl pa3MelleHUs -
HaMUYeCcKol mepeMeHHOoU npouenypoii New, 1 3HaueHMe yKa3aTess p
CTAaHOBUTCS HEOTIPEACICHHBIM.

3. pouenypa GetMem(var p:Pointer; size:Word).

Boigenser yyactok mamsaty B heap-0061acTy, IMpUCcBauBaeT agpec
€ro Hayasa ykaszartesio p, pa3Mep ydyacTka B OaiTax 3agaercsi mapamer-
poM size.

4. INpouenypa FreeMem(var p:Pointer; size:Word).

OcBO0OOXIAET y4acTOK MaMsITH, aJpec Hayada KOTOPOTro ompesae-
JIEH yKaszaTeJIieM p, a pa3Mep — IapaMeTpoM size. 3HaueHHe yKa3aTesst
P CTAaHOBMTCS HEOIpeACIEHHbBIM.

5. Ipouenypa Mark(var p:Pointer) 3anucbiBaeT B yka3atesb p aj-
pec HayaJia yuacTka CBOOOJHON TMHAMMYECKOI MTaMsITH HAa MOMEHT ee
BBI3OBA.

6. IIpouenypa Release(var p:Pointer) ocBOGOXIAeT y4aCTOK AUHA-
MUYECKOM MaMsITU, HauMHasl ¢ aapeca, 3allMCAHHOTO B yKazaTelb p
npouenypoit Mark, T. €. oUnIIaeT Ty IMHAMUYECKYIO MMaMsITh, KOTOpast
ObLJ1a 3aHsTA MOCJIe BbI30Ba Mpolieaypbl Mark.

7. ®yukuust MaxAvail: Longint Bo3BpalliaeT IJIMHYy B 6aiiTax camo-
IO JIJIMHHOTO CBOOOIHOTO y9acTKa TUHAMMWUYECKOM ITaMSITH.

8. dynkuuss MemAuvail:Longint Bo3BpalaeT MoJjHblii 00beM CBO-
0OmHOI IMHAMMYECKOM MaMsITH B OaiiTax.

9. BeniomoratenbHast yHkuus SizeOf(X):Word Bo3Bpaliaer oobeM
B OaliTax, 3aHUMaeMbiit X, mpuyeM X MOXKeT OBITh JIM0O MMEHEM IIe-
pPEMEeHHOI JTI000T0 THUIa, TM00 UMEHEM TUTIA.

Bcrpoennsiii Tur Pointer o003HayaeT HETUIM3UPOBAaHHbBIM yKa3aTelb,
T. €. yKa3aTesb, KOTOPbIi He YKa3bIBaeT HY Ha KaKoi OTpee/ICHHBIN THIT.
[TepemeHHbIe TUIa Pointer MOTyT ObITH pa3bIMEHOBAHBI: yKa3aHUE CUMBO-
Jia * TIoCJIe TaKOM MepeMEHHOM BbI3BIBAET MOSIBIIEHUE OLITUOKH.

Kak 1 3HaueHMe, 0603HaYaeMoe CJIOBOM nil, 3HaueHust Tuia Pointer
COBMECTUMBI CO BCEMM IPYTUMU TUTIAMU yKa3aTeseid.
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JIEKITIA Ne 8.

AOCTpaKTHbIE CTPYKTYPbI JAHHBIX

1. Abcmpaxkmmuote cmpykmypot 0aHHbIX

CTpyKTYpHpOBaHHbIE TUTIHI JAHHBIX, TAKME KaK MACCUBbI, MHOXECTBA,
3aIMMCH, TIPEACTABIISIIOT COOO0M CTaTUYECKUE CTPYKTYPBI, TAK KaK UX pa3Me-
PbI HEU3MEHHBI B TEYEHME BCETO BPEMEHU BBITTOJTHEHUS! TTPOrPaMMBbI.

Yacro TpedyeTcst, YTOObI CTPYKTYPBI JaHHBIX MEHSIJTM CBOU Pa3Mephbl
B XOJIle pellieHrs 3amaun. Takue CTpYKTYphl JaHHBIX HAa3bIBAIOTCS TUHA-
MudeckuMU. K HUM OTHOCSITCSI CTEKM, O4Yepeiv, CITUCKU, IEPEBbS U AP.

OnucaHue TMHAMWYECKUX CTPYKTYP C TTOMOIIBI0O MaCCUBOB, 3aIy-
ceil u ¢aiiyIoB TPUBOAUT K HESKOHOMHOMY MCIIOJIb30BAHUIO TTAMSITU
OBM u yBenuumnBaeT BpeMs pellieHus 3a1ay.

Kaxxmast KoMInoHeHTa 0001 TMHAMWYECKON CTPYKTYPHI MPEICTaB-
JIsIeT co0oi1 3aMuch, comepXKalllyo, 1o KpaitHeil Mepe, 1Ba OIS OMHO
ToJie TUIIA «yKa3aTelb», a BTOpOe — UIST pa3MellleHUsT JTaHHbIX. B 00-
1LIeM CJTy4yae 3aIlich MOXET COepKaTh He OJMH, a8 HECKOJIBKO yKa3aTe-
JIell 1 HEeCKOJIbKO MmoJiel JaHHbIX. [1ojie JaHHBIX MOXET ObITh Mepe-
MEHHOI, MAaCCUBOM, MHOXECTBOM WJIM 3aITUChIO.

Eciu B ykasyioliiei YacTv COaepKUTCS afpec OAHOTO 3JIeMEHTA CITUC-
Ka, TO CIMCOK Ha3bIBAETCSl OJHOHAIPABIEHHBIM (MM OIHOCBSI3HBIM).
Ecnu ke OH comepKuT ABe KOMIIOHEHTHI, TO ABYCBA3HbIM. Han crincka-
MU MOXHO MPOBOIUTD Pa3MyHbIe OTNepalliy, HalpUMeDP:

1) nmoGaBiaeHUe 3JIEMEHTA K CIIUCKY;

2) ynajlieHue 3JeMeHTa U3 CITUCKA C 3aJaHHBIM KJIFOUOM;

3) TOMCK 3JIeMEHTa ¢ 3aJaHHbIM 3HAaYeHHUEM KJTIOYEBOTO TTOJIS

4) copTUPOBKA 3JIEMEHTOB CITUCKA;

5) nmeileHuUe CIKMCKA Ha Ba U 60Jiee CITUCKOB;

6) oObeauHEeHME IBYX U OoJiee CIIMCKOB B OIUH;

7) npyrue onepauuu.

OpnHako, Kak IpaBUJIO, HEOOXOAMMOCTU BO BCEX OIepalusixX Mpu
pellleHUN pa3IuYHbIX 3a7a4 He BO3HUKaeT. [1oaToMy B 3aBUCMMOCTHU
OT OCHOBHBIX OIepalnii, KOTOpble HEOOXOAUMO NMPUMEHUTh, CYIIECT-
BYIOT pa3jMyHble BUILI criMckoB. Hanbonee nomynsipHble U3 HUX —
3TO CTEK U OYepe/b.
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2. Cmexu

CTeKoM Ha3bIBaeTCs IMHAMUYECKasl CTPYKTypa JaHHbIX, 100aBe-
HUE KOMITOHEHTHI B KOTOPYIO M UCKJIIOYEHNE KOMITOHEHThI U3 KOTO-
pO¥t TPOM3BOIUTCS U3 OJHOTO KOHIIA, HA3bIBAEMOTO BEPIIMHON CTeKa.
Crek pa6oraer o npuHmuny LIFO(Last-In, First-Out) — «ITocty-
MMUBIINI TTOCIETHIUM, OOCTY>KUBAETCS TIEPBBIM».

OOGBIYHO Hall CTEKAMU BBITIOJHSETCS TPU OTICPALINN:

1) HavaapbHOE (hOpMUPOBAHUE CTEKA (3aITKCh IIEPBOM KOMIIOHEHTHI);

2) nmobaBlieHHE€ KOMIIOHEHTHI B CTEK;

3) BBIOOpKA KOMITOHEHTHI (yaajeHue).

[t popMupoBaHuUsI CTeKa U pabOThl ¢ HUM HEOOXOIMMO MMETh
JIBe TMIepEMEHHbIE TUIIA «yKa3aTeNlb», MepBask U3 KOTOPBIX OMpPeaesieT
BEpILIMHY CTeKa, a BTOpasi — BCIIOMOTaTeIbHasl.

[Mpumep. CocraBUTh IIporpammy, Kotopasi opMupyeT cTek, 10-
0aBJIIeT B HETO MPOU3BOJIbHOE KOJIMYECTBO KOMIIOHEHT, a 3aTeM YUTAeT
BCEe KOMITOHEHTBI ¥ BBIBOIUT WX Ha 9KpaH AucIuies. B kauecTBe maH-
HBIX B3Th CTPOKY CUMBOJIOB. BBO/I TaHHBIX — C KJIaBUATYPHI, TIPU3-
HaK KOHIIAa BBoma — cTpoka cuMBosioB END.

Program STACK;
uses Crt;

type

Alfa = String[10];
PComp = “Comp;
Comp = Record
sD : Alfa;

pNext : PComp
end;

var

pTop : PComp;
sC : Alfa;

Procedure CreateStack(var pTop : PComp; var sC : Alfa);
begin

New(pTop);

pTop”™.pNext := NIL;

pTop”.sD :=sC;

end;
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Procedure AddComp(var pTop : PComp; var sC : Alfa);
var pAux : PComp;

begin

NEW(pAux);

pAux”.pNext := pTop;

pTop := pAux;

pTop”.sD :=sC;

end;

Procedure DelComp(var pTop : PComp; var sC : ALFA);
begin

sC ;= pTop”.sD;

pTop := pTop™.pNext;

end;

begin

Clrscr;

writeln(' BBEAU CTPOKY ');
readIn(sC);
CreateStack(pTop, sC);

repeat

writeln(' BBEA CTPOKY ');
readIn(sC);

AddComp(pTop, sC);

until sC ="'END’;

writeln("****** BBIBOJI PE3YJIBTATOB *****x');
repeat

DelComp(pTop, sC);

writeln(sC);

until pTop = NIL;

end.

3. Ouepeou

Ouepenpio Ha3bIBAETCS TMHAMUYECKAs CTPYKTYpa JTaHHBIX, 100aB-
JieHUe KOMITOHEHThI B KOTOPYIO TIPOM3BOIUTCSI B ONUH KOHEIl, a BbI-
GopKa OCyIIEeCTBIISIETCS ¢ IPyroro KoHila. Ouepeab paboTaeT 1Mo MpUH-
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muny FIFO (First-In, First-Out) — «[locTynuBiiuii repBbIM, 00CTy-
>KUBAETCS IEPBBIM».

M1t hopMuUpoBaHMsT 0Yepeau 1 pabOThl C HE HEOOXOAUMO UMETh
TPU TepeMeHHbIe THUIA yKa3aTelslb, TepBasi U3 KOTOPHIX OMpeesisaer
HayvaJio oYepea, BTopasi — KOHeEll OUepe/iv, TPEThs — BCIIOMOTaTeIb-
Hasl.

IMpumep. CoctaBUTh NporpamMmmy, Kotopasi GopMUpPYeT odepelb,
n00aBJISIET B Hee TMTPOM3BOJIbHOE KOJTMYECTBO KOMITOHEHT, a 3aTeM YM-
TaeT BCe KOMITOHEHTHI M BBIBOOUT WX Ha 9KpaH Auciuies. B kauectse
JAHHBIX B3ATb CTPOKY CUMBOJIOB. BBO/I TaHHBIX — C KJIABUATYPbI, TIPU3-
Hak KOHIIa BBoJa — cTpoka cuMBoj0B END.

Program QUEUE;
uses Crt;

type

Alfa = String[10];
PComp = "Comp;
Comp = record
sD : Alfa;

pNext : PComp;
end;

var

pBegin, pEnd : PComp;
sC : Alfa;

Procedure CreateQueue(var pBegin,pEnd:PComp; var sC:Alfa);
begin

New(pBegin);

pBegin”.pNext := NIL;

pBegin”.sD :=sC;

pEnd := pBegin;

end;

Procedure AddQueue(var pEnd : PComp; var sC : Alfa);
var pAux : PComp;

begin

New(pAux);

pAux”.pNext := NIL;

pEnd”.pNext := pAux;

pEnd := pAux;
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pEnd”.sD :=sC;
end;

Procedure DelQueue(var pBegin : PComp; var sC : Alfa);
begin

sC := pBegin”.sD;

pBegin := pBegin”.pNext;

end;

begin

Clrscr;

writeln(' BBEJJW CTPOKY ');
readIn(sC);
CreateQueue(pBegin, pEnd, sC);

repeat

writeln(' BBEAU CTPOKY ');
readIn(sC);

AddQueue(pEnd, sC);

until sC ="'END’;

writeln(' ***** BbIBOJl PE3YJIbTATOB *****');
repeat

DelQueue(pBegin, sC);

writeln(sC);

until pBegin = NIL;

end.



JIEKIIANe 9.

JIpeBOBUIHbIE CTPYKTYPbI TAHHBIX

1. /lpesoeudnvie cmpykmypot 0aHHbBIX

JIpeBOBUIHOW CTPYKTYpON HAHHBIX HA3bIBAETCS KOHEYHOE MHO-
JKECTBO 3JIEMEHTOB-Y3JI0B, MEXIy KOTOPBIMU CYIIECTBYIOT OTHOIIIE-
HUST — CBSI3b UCXOHOTO Y TIOPOXICHHOTO.

Ecnu ucnonb3oBath peKypcUBHOE OMNpeesieHUe, MpelioXKeHHOe
H. BupTtom, To 1peBoBUIHASI CTPYKTYpa JaHHBIX C 0a30BbIM TUIIOM t —
3TO JIMOO IMycTasl CTPYKTypa, JMOO y3ea TUMa t, ¢ KOTOPbIM CBSI3aHO
KOHEYHOE MHOXECTBO IPEBOBUAHBIX CTPYKTYpP C 0a30BBIM THUIIOM t,
Ha3bIBAeMbIX TTOIIEPEBbIMMU.

[anee nanum ompeneneHusi, UCTOIb3yeMble MPU ONEePUPOBAHUN
JIPEBOBUIHBIMU CTPYKTYpPaMU.

Ecnu y3en y HaxoauTcsl HEMOCPENCTBEHHO MO/ Y3JIOM X, TO Y3€1 Y
Ha3bIBAEeTCSl HEMTOCPEACTBEHHBIM TTOTOMKOM Y371a X, a X — Henocpea-
CTBEHHBIM MPEAKOM y3/1a Y, T. €., €CJIM Y3 X HAXOAUTCS Ha i-OM YpOB-
HE, TO COOTBETCTBEHHO y3¢1 y HaxoauTcs Ha (i + 1)-oM ypoBHe.

MaxkcrMabHBIM ypOBEHb y3/1a JepeBa Ha3bIBAETCsl BHICOTON WU TITy-
OuHoi1 nepesa. [1penka He UMeeT TOJIKO OUH Y3€J1 IepeBa — €TI0 KOPEHb.

V371b1 nepeBa, y KOTOPBIX HE UMEETCSI TOTOMKOB, HAa3bIBAIOTCS TEP-
MMWHQJIbHBIMM Y37aMu (WU JIUCTaMU AepeBa). Bce octanbHbIe y3ibl
Ha3bIBAIOTCS BHYTPEHHUMM y31aMK. KolnuecTBO HemocpenCTBEHHBIX
TIOTOMKOB Y3J1a OTIpeesisieT CTeIeHb 3TOTO y3Jia, a MaKCMMaJIbHO BO3-
MOXHasl CTeTIeHb y3J1a B TAaHHOM JIepeBe OTpeJiesisieT CTeNeHb IepeBa.

[IpenkoB ¥ MTOTOMKOB HeJIb3s TOMEHSTh MECTaMU, T. €. CBA3b UCXO/I-
HOTO U TIOPOXXIEHHOTO IEHCTBYET TOJIBKO B OMTHOM HaIlpaBJIEHUM.

Ecnu npoiiTi oT KOpHSI iepeBa K HEKOTOPOMY KOHKPETHOMY Y311y,
TO KOJMYECTBO BETBEUl JAepeBa, KOTOpOe IPU 3TOM OyIeT MpoineHo,
Has3bIBaeTCsl JUIMHOM IMyTH 11 3Toro y3na. Eciu Bce BeTBU (Y3I1bl1)
y IepeBa YIopsimoYeHBI, TO IePeBO Ha3bIBACTCS YIIOPSAOYCHHBIM.

YacTHBIM cllydyaeM IpeBOBUIHBIX CTPYKTYP SIBJISIIOTCSI OMHApHbIE
JepeBbsi. DTO AEPeBbsI, B KOTOPHIX KaX/Iblii TOTOMOK MMeEET He Gosiee
JIBYX MIOTOMKOB, Ha3bIBAEMbIX JIEBBIM U MPABbIM MOAAEPEBbSIMU. TakuM
obOpa3oM, OMHAapHOE AePeBO — 3TO APEBOBUAHAS CTPYKTYpa, CTETIEHb
KOTOPOIi paBHA IBYM.
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VYHopsinoueHHOCTh OMHAPHOTIO JepeBa OIpenesieTcs IO CAeaylo-
1eMy MpaBuiy: KaxIoMy Y371y COOTBETCTBYET CBOE KJIIOUEBOE MoJE,
W JUTSI KaKIIOTO y371a 3HaYeHUe KITloya OOJIbIe BCeX KITI0Ue B ero Jie-
BOM TTOJIIEpEBE M MEHBIIIE BCeX KJIIOUel B ero MpaBoM MOJIEpeBe.

JepeBo, cTerneHb KOTOPOro 00JIblile IBYX, Ha3bIBAETCSl CUIbHOBET-
BSITITUMCSI.

2. Onepauuu nao oepegvamu

[anee Oymem paccMaTpUBaTh BCE OIepaliuy IIPUMEHUTEIbHO K OM-
HapHbBIM JIEPEBBSIM.

1. IMocTpoeHue nepesa.

IIpuBenemM aJroOpuT™M IMOCTPOSHUS YIIOPSIOYEHHOTO IepeBa.

1. Ecnu mepeBo mycTo, TO JTaHHbIE MEPEHOCITCS B KOPEHb JepeBa.
Ecnu xe nepeBo He IMyCcTo, TO OCYILECTBIISIETCSI CITYCK 10 OTHOW U3 €ro
BETBE TaKMM 00pPa3oM, YTOOBI YITOPSIOYEHHOCTD JiepeBa He Hapylla-
Jlach. B pe3ynbTraTe HOBBII y3eJ CTAaHOBUTCS OUE€PEIHBIM JIMCTOM JepeBa.

2. UTo6Bbl m10o6aBUTh y3€JI B YK€ CYIIECTBYIOIIEE AEPEeBO, MOXHO
BOCITOJI30BAaThCSI BHIIETTPUBEIEHHBIM aITOPUTMOM.

3. Ilpu ynaneHuu y3iaa U3 JepeBa ClenyeT ObITb BHUMATEIbHBIM.
Ecnu ynanseMblit y3en siBJISIETCSI IMCTOM, WIX e UMEET TOJIbKO OTHOTO
TOTOMKa, TO orepalius npocta. Ecim ke ymanseMblii y3ell MMeeT IBYX
TMOTOMKOB, TO HEOOXOIMMO Oy/IeT HAlTH y3eJ1 CPEeAM €ro MOoTOMKOB, KO-
TOPBII MOKHO Oy/IeT IIOCTaBUTh HA €T0 MECTO. DTO HYKHO B CHITY TpeOO-
BaHMSI YITOPSAOYEHHOCTH JIepeBa.

MOXHO TIOCTYNUTh TAKUM OOpPa3oM: MOMEHSTh yAassieMbIil y3esn
MEeCTaMU C y3JIOM, UMEIOIeM caMoe 0OJIbIIIoe 3HaYeHHE KITIoua B Jie-
BOM TOIIEPEBE, MU C Y3JIOM, MMEIOIIIeM CaMOe Majloe 3HaYeHUE KITIo-
ya B TIPaBOM IOJIIEpeEBe, a 3aTeM yIIUTh UCKOMBII y3eJ1 KaK JIUCT.

I1. TMowuck y3na ¢ 3a7aHHBIM 3HAYEHUEM KITIOUEeBOTO TIOJISI.

Tlpu ocyiecTBIeHNM 3TOM orepaiii He0OXOIMMO COBEPILIUThL 00-
xon nepeBa. HeoO0xoauMo y4uThIBaTh pa3anyHbie (pOPMBbI 3aMCH Je-
peBa: npedurKCHY0, TH(PUKCHYIO U TMTOCT(PUKCHYIO.

BosHukaeT Borpoc: KakuM 00pa3oM MpeNCTaBUTh Y3IbI IepeBa, YTo-
Obl ObLIO Haubosee ynoOHO paboTaTh ¢ HUMU? MOXHO TpPeACTaBIsITh
JIEPEBO C TOMOILBIO MACCUBA, T/I€ KAXbIi Yy3€J1 OMUChIBACTCS BEIUYU-
HOM KOMOWHHMPOBAHHOTO THIA, Yy KOTOPO WMHGOPMAIIMOHHOE IT0Jie
CHMBOJILHOTO TUIIA U JIBa MOJIsl cCbulouHOro Thmna. Ho 310 He coBcem
yI0OHO, TaK KaK AepeBbsl UMEIOT OOJIBIIIOE KOJIMYECTBO Y3JI0B, 3apaHee
He omnpeneneHHoe. [ToaToMy Jrydiiie BCero IpH OMMMCaHWUU JIepeBa UC-
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MOJIb30BaTh TMHAMUYECKHE MepeMeHHble. Torma Kaxkabli y3es npea-
CTaBJISIETCS] BEJIMYMHOIN OMHOTO THUIIa, KOTOpasl COAEPXKUT OMUCaHUE
3aJaHHOTO KOJIMYEeCTBA MH(MOPMAIIMOHHBIX TTOJIEi, a KOJTMIECTBO CO-
OTBETCTBYIOLIUX TOJiel MOJXKHO OBITh PaBHO CTEMeHU IepeBa.
JlornyHO OTCYTCTBME MOTOMKOB OMNpenessTh cchlIKoil nil. Torna Ha
s3bIKe Pascal omicaHne GUHApHOTO JiepeBa MOXKET BBITJISICTD CIEIYIO-
1M 00pa3oM:

TYPE TreeLink = *Tree;
Tree = record;

Inf : <TWm maHHBIX>;
Left, Right : TreeLink;
End.

3. Ilpumepui peaausauyuu onepayuil

1. TTocTtpouTh AEpeBO U3 N Y3J10B MUHUMAJIBHOM BHICOTBI, WU UICATb-
HO cOalaHCUPOBAHHOE EPEBO (KOJMYECTBO Y3JIOB JIEBOTO M MPaBOro
TOAIEPEBhEB TAKOTO JepeBa MOJIKHBI OTIMYAThCsS He Oojee YeM Ha
eIVHUILLY).

PexypcuBHBIIT aITOPUTM TTOCTPOCHUS:

1) mepBbIii y3ea OepeTcs B KaueCTBe KOPHS IepeBa.

2) TeM ke crmocodboM CTPOUTCS JIeBOe MOAAEPEBO U3 nl y3/10B.

3) TeM e crnocobOM CTPOUTCS MPaBoe MOAAEPEBO U3 NT Y3JIOB;

nr=n-—nl—1.

B xauecTBe nHpOpPMALIMOHHOTO MO OyaeM OpaTh HOMepa y3J0B,
BBOJMMBIE C KJaBUaTypbl. PekypcuBHast hyHKLMS, pean3ytonias 1aH-
HOE MOCTpOeHMe, OYIeT BRINISAETh CASAYIOIIUM 00pa3oM:

Function Tree(n : Byte) : TreeLink;
Var t : TreeLink; nl,nr,x : Byte;
Begin

If n = 0 then Tree := nil

Else

Begin

nl ;= n div 2;

nr=n-—nl-1;

writeln('BBenute Homep BEpIIUHBI ');
readIn(x);

new(t);
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t*.inf ;= x;

t*.left := Tree(nl);
t*.right := Tree(nr);
Tree :=t;

End;

{Tree}

End.

2. B buHapHOM yHOpSIIOYEeHHOM JepeBe HalTH y3eJl C 3aJaHHbIM
3HaYeHUEM KJItoueBoro mosist. Ecim Takoro ajnemMeHTa B iepeBe HET, TO
J00aBUTH €ro B JEPEBO.

Procedure Search(x : Byte; var t : TreeLink);
Begin

If t = nil then

Begin

New(t);

t"inf ;= x;

t*.left := nil;

t*.right := nil;

End

Else if x < t*.inf then

Search(x, t".left)

Else if x > t”.inf then

Search(x, t”.right)

Else

Begin

{oGpaboTka HailIeHHOTO BJeMeHTa}

End,;
End.

3. Hanucarp npolenypsl 00xona aepeBa B MpsIMOM, CUMMETPHY-
HOM ¥ 0OpaTHOM TOPSIIKE COOTBETCTBEHHO.

3.1. Procedure Preorder(t : TreeLink);
Begin

If t <> nil then

Begin

Writeln(t".inf);
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Preorder(t”.left);
Preorder(t”.right);
End;

End;

3.2. Procedure Inorder(t : TreeLink);
Begin

Ift <> nil then

Begin

Inorder(t”.left);

Writeln(t”.inf);

Inorder(t".right);

End;

End.

3.3. Procedure Postorder(t : TreeLink);
Begin

Ift <> nil then

Begin

Postorder(t”.left);

Postorder(t".right);

Writeln(t".inf);

End;

End.

4. B 6UHapHOM YIIOPSITOYEHHOM JIepeBe YAAIUTD Y3eIT C 3aJaHHBIM
3HAYCHUEM KITFOUESBOTO TIOJISI.

OrnuiiieM peKypCUBHYIO MPOLIENYPY, KOTOpasi OyJeT yUUThIBATh HAJTU-
quie TpeOyeMOoro 3JIeMeHTa B JIepeBe Y KOJIMIECTBO IIOTOMKOB 3TOTO y371a.
Ecim ynaisieMblii y3e1 uMeeT ABYX TIOTOMKOB, TO OH OyIeT 3aMeHeH ca-
MbIM OOJIBIIIMM 3HAYEHHWEM KJIoYa B €ro JIEBOM IOAJEpeBe, U TOJbKO
TIOCJIe 3TOTO OH OyJIeT OKOHYATEeIbHO YIaJIeH.

Procedure Deletel(x : Byte; var t : TreeLink);
Var p : TreeLink;

Procedure Delete2(var q : TreeLink);

Begin

If q*.right <> nil then Delete2(q”.right)

Else

Begin

49



p”.inf := q*.inf;
p=q;

q:=q".left;

End;

End;

Begin

If t = nil then
Writeln('uckomMoro ajaemMeHTa HeT')
Else if x < t*.inf then
Deletel(x, t".left)
Else if x > t*.inf then
Deletel(x, t".right)
Else

Begin

P:=t

If p”.left = nil then

t ;= p”.right

Else

If p”.right = nil then
t:=p”_.left

Else
Delete2(p”.left);
End;

End.



JIEKITHSA Ne 10. I'padbi

1. Ilonamue epagpa. Cnocobvt npeocmasaenus epacha

I'pap — napa G = (V,E), rme V — MHOXeCTBO OOBEKTOB TTPOU3-
BOJIbHOI MTPUPOJIBI, HA3bIBaEMBIX BeplIMHaMU, a E — cemeiicTBo map
ei = (vil, vi2), vijOV, Ha3bIBaeMbIX pebpamu. B ob1ueM ciryyae MHOXeECT-
Bo V u (1) cemelictBo E MoryT comepkaTh OECKOHEUHOE YKCIIO BJIe-
MEHTOB, HO Mbl Oy/leM paccMaTpUBaTh TOJbKO KOHEUHbIe rpadbl, T.€.
rpadbl, y KOTOphX Kak V, Tak u E koHeuHbl. Eciu nopsinok sneMeH-
TOB, BXOASIIUX B €i, UMeeT 3HaueHue, TO rpad Ha3bIBACTCS opueHmu-
DPOBAHHBIM, COKpPALIEHHO — oprpad, UHAYe — HeOpUeHMUpOBaHHbIM.
Pebpa oprpada HazbiBaoTCsl dyeamu. B nanbHelilem OyneM cUuTaTh,
YTO TEPMUH «rpad», MpuMeHsIeMblil 63 YTOUHEeHUI (OpUEeHTUPOBAH-
HBIIl WIM HEOPMEHTHPOBAHHBIN), 0003HAYAaET HEOPUEHTUPOBAHHBIM
rpacd.

Ecnu e = <u,v>, TO BepILIMHBI V U U Ha3bIBAIOTCSI KOHLIAMU pedpa.
ITpu 3TOM rOBOPSIT, UTO PEOPO € ABISAETCS CMEXHBIM (MHIMIEHTHBIM)
KaXkI0# 13 BEPILMH V U U. BepIIMHBI v 1 U TaKXKe Ha3bIBAIOTCS CMeHc-
Hbmu (uHyudenmuoimu). B ob1IeM ciydae momyckatorcsl pebpa BuUaa
e = <v, v>; Takre pedpa Ha3bIBAIOTCS neMmAAMU.

CreneHb BepIIMHBI rpacda — 3TO YUCIO0 pedep, MHIIMACHTHBIX JaH-
HOIi BepIIMHE, TTPUYEM TIETJIM YIUTHIBAIOTCS IBaX/bl. [ToCKOJIbKY Kaxk-
noe pedpo MHIIMIEHTHO IBYM BepIIMHAM, CyMMa CTeTIeHel BceX Bep-
muvH rpada paBHa yIBOEHHOMY KoJinuecTBY pedep: Sum(deg(vi),
i=1..|V)) =2 *|E|.

Bec BepimHbl — 4MCI0 (AEHCTBUTENBHOE, 1IEI0€ WU PalliOHATIb-
HOeE), MOCTaBJIEHHOE B COOTBETCTBUE JAHHOI BepIIMHE (MHTEPIIPETH-
pyeTcsl Kak CTOMMOCTb, TIPOITYCKHasl CIIOCOOHOCTD M T. 1.). Bec, mmHa
pebpa — 4YMCIO WM HECKOJbKO YMCes, KOTOpble MHTEPIPETUPYIOTCS
Kak JUIMHA, MPOIYCKHAas CIIOCOOHOCTD M T. 1.

Ilymem B Tpade (Wam MapiipyToM B oprpade) Ha3bIBaeTCs yepe-
MyIOIIasicsl TTOC/IeA0BATEIbHOCTh BEPILIUH U pebep (Uau Ayr — B Op-
rpacde) Buna v0, (v0,vl), vl, ..., (vn — 1,vn), vn. Yucyio n Ha3bIBaeTCs
nnuHou myTu. I1yTh 6e3 MOBTOPSIONIMXCST pedep Ha3bIBaeTCs LIEMbIO,
0e3 TOBTOPSIOIIMXCST BEPIIMH — TPOCTOil 1ienblo. [1yTh MOXeT ObITh
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3aMKHYTBIM (V0 = vn). 3aMKHYTBII ITyTh 0€3 MOBTOPSIOIIUXCS pedep
HasbIBaeTCs yukAoM (MK KOHTYPOM B oprpacde); 6e3 MOBTOPSIIOLIUXCS
BepIIMH (KpoMe TIepBOii 1 TTOCJIENHE) — MPOCTHIM LIUKJIOM.

I'pac Ha3bIBaeTCS CBSI3HBIM, €CJIM CYIIECTBYET ITYTh MEXKITY JIFOObI-
MU JBYMsI €TO BepIIMHAMM, U HECBSI3HBIM — B TIPOTHUBHOM citydae. He-
CBSI3HBINM Tpad) COCTOUT M3 HECKOJIBKUX CBSI3HBIX KOMITOHEHT (CBSI3-
HBIX TTIoArpacdoB).

CyIIecTBYIOT pas3lUYHBbIe CIOCOOBI TIpeACTaBlieHUs TpadoB.
PaccMoTpuM KakIbIit M3 HUX B OTIEIBHOCTH.

1. MaTpuiia MHIMIEHTHOCTH.

DTOo NpSIMOYTOJIbHAS MaTPUIIa pAa3MEPHOCTH N X m, T N — KOJIH-
YECTBO BEPIIWH, a M — KOJIWYECTBO pedep. 3HAYCHMSI JIEMEHTOB MarT-
PUIIBI OIIPENEIISIIOTCS CIIEIYIOIINMM 00pa30M: eCJIM pedpo Xi 1 BepIIMHA Vj
WHIUICHTHBI, TO 3HAYSHUE COOTBECTBYIOIIETO JIEMEHTA MaTPUIIBI paB-
HO eIWHUIIE, B TIPOTMBHOM ClTydyae 3HaYeHHWe paBHO Hymo. JIst opueH-
TUPOBAaHHBIX TrpadOB MaTpUIla MHIIMISHTHOCTH CTPOUTCS IO CIIEMYIO-
1eMy TIPUHIIMITY: 3HaYeHHe 3JIeMeHTa paBHO — 1, eciii pedpo Xi UCXOAUT
W3 BEPIINHBI Vj, paBHO 1, eci pedpo Xi 3aXOAUT B BEpIIUHY Vj, K paBHO
0 B MPOTUBHOM CITy4ae.

2. Marpuiia cMeXHOCTH.

Do KBagpaTHas MaTpHUIla pa3MEPHOCTH n X n, T1Ie N — KOJUIECTBO
BepinvH. Eciiu BepIIMHBI Vi ¥ Vj CMEXHBI, T. €. €CJIU CYIIeCTBYeT pedpo,
WX COCOUHSIONIEE, TO COOTBETCTBYIOIIMI 3JIEMEHT MaTpUIIBI paBeH
eIWHMIIe, B IPOTUBHOM ClTydae OH paBeH Hy/o. [IpaBuiia mocTpoeHus
JMAHHOM MaTPHULIBI ISl OPUEHTUPOBAHHOTO U HEOPUEHTUPOBAHHOTO Ipa-
¢oB He omMYaroTcs. Marpuiia CMEXXHOCTH 60Jiee KOMITAKTHA, YeM Ma-
Tpuilla MHIMIEHTHOCTH. ClienyeT 3aMeTUTh, YTO 3Ta MaTpUIla TaKXKe
CUJIBHO pa3pexeHa, OIHAKO B cIydae HEOpHEHTUPOBAHHOTO Tpada oHa
SIBJISIETCSI CAHMMETPUYHON OTHOCHUTEIILHO TJIaBHOM TMAroHav, TTI0O3TOMY
MOXHO XPaHWTb He BCIO MaTPUILY, a TOJIBKO €€ TIOJIOBUHY (TPEyrobHYIO
MaTpHILy).

3. Comcok cMeXHOCTH (MHUUACHTHOCTH).

TpencrapisieT cobolt CTPYKTYPY JaHHBIX, KOTOpast VI KaXION Bep-
IIWHBI rpacda XpaHUT CITMCOK CMEXHBIX ¢ Heli BepiuH. CITHCOK TTpencTa-
BJISIET COOOI MacCUB yKasaTeseH, i-blif 3JIeMEHT KOTOPOTO CONEPXKHUT YKa-
3aTesib Ha CIIMCOK BEPIINH, CMEXKHBIX C i-0Oi BEPIIIMHOMA.

Crmcok cMexxHoCcTH 6ostee 3(p(eKTUBEeH MO CPAaBHEHUIO C MATPUIICeH
CMEXHOCTH, TaK KaK UCKITIOYaeT XpaHeHKEe HYJIEBBIX JIEMEHTOB.

4. Crmcok CI1cKoB.

TpencrapnsieT coboit APEBOBUIHYIO CTPYKTYPY NaHHBIX, B KOTO-
poii 0JTHa BETBb COACPKUT CITUCKU BEPILUH, CMEXHBIX JJISI KaXKI0M 13
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BepIlMH rpada, a BTopasl BeTBb YKa3blBacT Ha OYEPEIHYIO BEPLIMHY
rpacda. Takoii croco6 mpeacTaBiieHUs rpada sSBIseTcss Hanboiee oI-
TUMAJIbHBIM.

2. Ilpedcmaeaenue epagha cnuckom unyudeHmuocmu.
Anzopumm obxoda epagpa 6 eayouny

Host peann3anun rpa(ba B BUOE CIIMCKA MHUHUACHTHOCTU MOXHO
UCMOJIb30BaTh CJIEAYIOIIUI TUIL:

Type List = "S;
S = record;
inf : Byte;
next : List;
end;

Toraa rpad 3amaeTcst ciieyoIM 00pa3oM:
Var Gr : array[1..n] of List;

Teneps oOpaTMc K mpoleaype ooxona rpada. DT0 BCIIOMOTaTe/Ib-
HBIif AJITOPUTM, KOTOPBII ITO3BOJISIET TIPOCMOTPETH BCE BEPIIMHBI rpada,
MpoaHaIN3MpoBaTh Bce MHGOpMalMoHHbIe nons. Ecau paccmaTpu-
BaTh 00X0/ rpacda B IIyOMHY, TO CYIIECTBYIOT JiBa THUIA aJITOPUTMOB:
PEKYPCUBHBII U HEPEKYPCHUBHBIN.

I1pu pekypcuBHOM asiroput™me 00xoaa rpada B rTyOMHY MBI OepeM
MPOU3BOJILHYIO BEPIIMHY U, OTBICKMBAEM TTPOU3BOJIBHYIO HETTPOCMOT-
PeHHyIO (HOBYIO) BEPIIMHY V, CMEXHYIO ¢ Hell. 3aTeM NpUHUMaeM
BEPUIMHY V 32 HEHOBYIO U OTBICKMBAEM JII0OYI0 CMEXKHYIO C Hell HOBYIO
BepiinHy. Ecim ke y Kakoii-nubo BeplIMHBI HET 0ojiee HOBBIX He-
MPOCMOTPEHHBIX BEPIIMH, TO IOJaraeéM 3Ty BEPIIMHY MCIIOJb30BaH-
HOIi 1 BO3BpallaeMcsl Ha YpOBEHb BhIILIE B Ty BEPIIUHY, U3 KOTOPOK
rnonajv B Hally MCIOJb30BaHHYIO BepuinHy. OO0Xod mpoaoJiKaeTcs
TaKMM 00pa3oM J0 TeX IMOp, MoKa B Tpace He OCTAaHETCS HOBBIX He-
MPOCMOTPEHHBIX BEPILIUH.

Ha s3bike Pascal npoueaypa o6xona B riiyOUHY OyIeT BBITJISIIETh
CIeAyIOIIMM 00pa3oM:

Procedure Obhod(gr : Graph; k : Byte);
Var g : Graph; 1 : List;
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Begin
nov[k] := false;

g =g

While g*.inf <> k do
g = g™.next;
1:=g".smeg;

While 1 <> nil do begin

If nov[1".inf] then Obhod(gr, 1*.inf);
1 :=1".next;

End;

End;

Ilpumeuanue

B naHHoii npouenype npu onucaHuu tumna Graph uMenoch B BULY
omnucaHue rpada CIIMCKOM CITUCKOB. MaccuB nov|[i] — crieluanbHbIi
MAacCUB, i-BbIil 3JIEMEHT KOTOPOTO paBeH True, eciu i-ast BepIllIMHA He
npocMoTpeHa, u False — B mpoTUBHOM ciyyae.

Taxoke yacTo UCTONb3yeTcsl HepeKYPCUBHBIN ajlroputM obxona. B atom
ciyyae peKypcusi 3aMeHsieTcst Ha cteK. Kak ToibKo BepluimHa npocMo-
TpeHa, OHa IMOMeEIIIAeTCs B CTEK, a UCTIOJIb30BaHHOW OHA CTAHOBUTCS,
KoT/1a 60JIbIlIe HET HOBBIX BEPIIIMH, CMEXHBIX C HEH.

3. Ilpedcmaseaenue epagha cnuckom cnuckoas.
Aneopumm 06x00a epaga 6 wupuny

I'pacd MOXHO OMpeaeuTh ¢ TTOMOIIBIO CITUCKA CITUCKOB CIIEAYIO-
M 00pa3oMm:

Type List = *Tlist;
Tlist = record

inf : Byte;

next : List;

end;

Graph = “"TGpaph;
TGpaph = record
inf : Byte;

smeg : List;

next : Graph;
end;
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I1pu obxome rpacda B IIMPUHY MbI BEIOMpPaeM IIPOU3BOILHYIO BEPILIM-
Hy ¥ IIpOCMAaTpUBaeM Cpa3y BCe BEPIIMHbBI, CMEXHBIE ¢ Hell. BMecTo cTe-
Ka UCITOJIb3YeTCs ouepeib. AJITOPUTM 00X0/a B IIUPUHY OYeHb yIOOCH
MPpY HaXOXJIEHUU HauKpaTyanilero myTu B rpade.

[TpuseneM mnpoiieaypy 06xoaa rpacda B LIMPUHY Ha MICEBAOKO/IE:

Procedure Obhod2(v);
{BenmuuHBI spisok, nov — riobanbHbIe}

Begin
queue = O;
queue <=v;

nov|[v] = False;
While queue <> O do
Begin

p <= queue;

For u in spisok(p) do
If nov[u] then

Begin

nov[u] := False;
queue <= u;
End;

End;

End;



JIEKITUS Ne 11. O0beKTHBII THIT JAHHBIX

1. O6sexmmnutii mun ¢ Pascal.
Ilonamue o6seexma, e2o onucanue u ucnoab308axue

Mcropuyecku 1epBbIM MOIXOA0M B ITIPOrPaMMUPOBAHUU SIBJISITIOCH
MpoIeTypHOe TIporpaMMUpOBaHre, WHaYe Ha3bIBaeMOE MPOTrpaMMM-
poBaHMEeM CHU3Y BBepX. BHauane coszmaBaivch oOiue OMOJIMOTEKU
CTaHAAPTHBIX TPOTPAMM, MCTIOJb3yeMble B PA3IMUHBIX 00JIACTSIX TTPU-
MeHeHust DBM. 3areM Ha OCHOBE 3TUX ITPOrpaMM CO3aBanCh OoJiee
CJIOXKHBIC TIPOTPAMMBI [UISI peIlICHUS] KOHKPETHBIX 3a/1ay4.

OnHako BBIYMCIIMTENIbHASI TEXHUKA TTOCTOSIHHO Pa3BUBasach, €€ CTa-
JIV TIPUMEHSTD JUTS pellleHNs] Pa3IMYHBIX 3a/1ad MPOM3BOACTBA, SKOHO-
MMWKMU, B CBSI3U C YeM BO3HMKIIa HEOOXOIMMOCTb 00pabOTKHM JaHHBIX pa3-
JugHOTrO (hopMaTta M pellleHus] HeCTaHAAPTHBIX 3amad (Hampumep,
HeyucsioBoro xapaktepa). IloaToMy mpu pa3paboTKe SI3BIKOB IPO-
rpaMMHUPOBaHUs CTaJu o0pallaTh BHUMaHWE Ha CO3aHKUe pa3TnYHbIX
TUIIOB JAHHBIX. DTO CITIOCOOCTBOBAJIO MOSIBJIEHUIO TAKUX CIIOXKHBIX TH -
OB JaHHBIX, KAK KOMOMHMPOBAaHHbBIEC, MHOXECTBEHHBIEC, CTPOKOBBIE,
daitnoBeie u ap. [Ipexae yem pelrath 3amady, MPOrpaMMUCT MPOBO-
JIWJT IEKOMITO3UILIMIO, T. €. pa30MeHNe 3a1a4i Ha HECKOJIbKO Mo/3a1ay,
JUTSL KaXKIOM M3 KOTOPBIX MUCAJICS CBOM OTOEIbHbINM Moayib. OCHOB-
Hasl TEXHOJIOTHS TTPOrpaMMMPOBAaHUS BKIIIOYasia B ce0sl TP dTarma:

1) mpoeKkTUpoBaHME CBEPXY BHU3;

2) MomyJIbHOE MPOTpaMMUPOBAHMNE;

3) CTPYKTypHOE KOIMpPOBaHUE.

Ho HaunHag ¢ cepenunbl 60-x r. XX B., cTanu ¢GopMUPOBATHECS HO-
BbI€ MOHSTHS U MOAXO/IbI, KOTOPBIE JIETJIU B OCHOBY TEXHOJOTMU OOBEKT-
HO-OPUEHTUPOBAHHOTO ITpOorpaMMUpoBaHus. B mtaHHOM moaxome ocy-
LIECTBJISIETCS MOIEJMPOBaHWE M OIMCAaHMWE pealbHOrO MUpa Ha
YPOBHE TIOHSITUIT KOHKPETHOM MpeAMEeTHOW 001acTH, K KOTOPOIl OT-
HOCHUTCS peliraeMasi 3ajayJa.

OO0BEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMUPOBAHUE TIPEICTABISET
c0001i METO/ TPOrpaMMUPOBaHMSI, KOTOPBIi BecbMa OJIM3KO HATTIOMU-
HaeT Hale roBeaeHue. OHO SIBJISIETCS €CTECTBEHHOM 3BOJIOLIMEN 60-
Jlee paHHMX HOBOBBEACHUI B pa3pabOTKe SI3bIKOB MPOrpaMMHUpPOBa-
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HUsl. O0BEKTHO-OPUEHTUPOBAHHOE MPOrpaMMUpPOBaHME SIBIISIETCST 00-
Jiee CTPYKTYpHBIM, YEM BCE MpPeIbIAylIve pa3padOTKU, Kacarlollrecs
CTPYKTYpHOTro TIporpaMmupoBaHus. OHO TakxXe sIBisieTcsl Oojee
MOJYJIbHBIM 1 0oJiee aOCTPAaKTHBIM, YeM TPEAbIAYIIME TOMBITKN a0-
CTparupoBaHMs JaHHBIX U TIepeHOca JAeTaleil MporpaMMUpPOBaHUS Ha
BHYTpEeHHUI ypoBeHb. OOBEKTHO-OPUEHTUPOBAHHBII SI3BIK ITPOTPaM-
MMPOBaHMS XapaKTepu3yeTcst TpeMsl OCHOBHBIMU CBOMCTBAMM:

1) Muxancynsauueii. KomOuHupoBaHue 3amuceii ¢ mpoleaypaMu

1 PYHKIMSAMU, MAHUMYJIUPYIOLIIMMU TIOJISIMUA 3TUX 3anuceid, op-

MMPYET HOBBII TUIT TaHHBIX — OOBEKT;

2) HacnenoBanuem.OmnpeeneHue 00beKTa U €ro JajibHeiiliee uc-

MOJIb30BaHME JIJIsI TIOCTPOCHUS KePapXUU MTOPOXKIEHHBIX 00bEKTOB

C BO3MOXKHOCTbIO JIJIs1 KaXIOTO MOPOXKIEHHOTO 00bEKTa, OTHOCS -

IIerocsl K WepapxuM, JOCTyNa K KOAYy M JaHHBIM BCEX IOPOXK-

JAIONIUX OOBEKTOB,

3) Ilomumopdusmom. IlpucBanBaHmne OEMCTBUIO OMHOIO UMEHH,

KOTOpPOE 3aTeéM COBMECTHO MCIIOJIb3YETCSl BHU3 U BBEPX IO Mepap-

XUU O0BEKTOB, TPUYEM Kbl OOBEKT MEPAPXUM BHITIOJIHSIET 3TO

JeHCTBUE CTIOCOOOM, UMEHHO €My MOAXOASIIINM.

I'oBopst 06 00BEKTE, MBI BBOAUM B PACCMOTPEHME HOBBII TUI JaH-
HBIX — OO0BEKTHBIN. OObEKTHBINM TUI SIBSIETCSI CTPYKTYPOIA, COCTOS-
et u3 GUKCMPOBaHHOTO YKCIa KOMIOHEHTOB. Kaxblil KOMITOHEHT
SIBJISIETCSI IMOO MOJIeM, coepKalluM TaHHbIe CTPOTO OMpeAeeHHOTO
THMA, JIMOO METOIOM, BBITIOJTHSIIOLIUM Olepaluu Hax oobekToM. 1o
aQHAJIOTUU C OITMCAaHUEM TIEPEeMEHHBIX OMMCAHUE TT0JIST YKa3bIBAeT TUIT
JMAHHBIX 3TOTO TOJISI U UACHTU(DUKATOP, UMEHYIOIIUI TT0JIe: TIO aHaJI0-
YU C OMMCaHWEeM TPOLEAYphl WU (YHKIIMKU ONMCAHWe METOAa yKa-
3bIBaC€T 3arojIOBOK IPOLIEAYPHI, (DYHKIIUU, KOHCTPYKTOpa WIH Oe-
CTPYyKTOpA.

OOBEKTHBIM THUM MOXET HacJieqoBaTh KOMIIOHEHTBI IPYroro
o0bekTHoro tuna. Eciu tun T2 Hacnenyet ot tuna T1, To Tun T2 gB-
JsieTcss motomMkoM Tuma T1, a cam tun T1 siBasieTcsl poauTeaeM Tyma
T2. HacnenoBaHue ABJISIETCSI TPAH3UTUBHBIM, T. €. eciu T3 Haciemyer
ot T2, a T2 nacaenyer ot T1, To T3 Hacnenyet ot T1. O6aacTh (1OMeH)
OOBEKTHOTO TUIA COCTOMT M3 HEro CaMoro M U3 BCEX €ro Haciei-
HUKOB.
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Crenyronmii MICXOAHBIM KO IPUBOIUT MPUMEP OMUCAHMSI OOBEKT-
HOTO THUMa.

type

Point = object

X, Y: integer;

end;

Rect = object

A, B: TPoint;

procedure Init(XA, YA XB, YB: Integer);
procedure Copy(var R: TRectangle);
procedure Move(DX, DY: Integer);
procedure Grow(DX, DY: Integer);
procedure Intersect(var R: TRectangle);
procedure Union(var R: TRectangle);
function Contains(P: Point): Boolean;
end;

StringPtr = " String;

FieldPtr = “TField;

TField = object

X, Y, Len: Integer;

Name: StringPtr;

constructor Copy(var F: TField);
constructor Init(FX, FY, FLen: Integer; FName: String);
destructor Done; virtual;

procedure Display; virtual;

procedure Edit; virtual;

function GetStr: String; virtual;

function PutStr(S: String): Boolean; virtual,
end;

StrFieldPtr = ~TStrField;

StrField = object(TField)

Value: PString;

constructor Init(FX, FY, FLen: Integer; FName: String);
destructor Done; virtual;

function GetStr: String; virtual;

function PutStr(S: String): Boolean,;

virtual;
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function Get: string;
procedure Put(S: String);
end;

NumFieldPtr = “TNumField,;

TNumField = object(TField)

private

Value, Min, Max: Longint;

public

constructor Init(FX, FY, FLen: Integer; FName: String;
FMin, FMax: Longint);

function GetStr: String; virtual;

function PutStr(S: String): Boolean; virtual;
function Get: Longint;

function Put(N: Longint);

end;

ZipFieldPtr = “TZipField;
ZipField = object(TNumField)
function GetStr: String; virtual;
function PutStr(S: String): Boolean;
virtual;

end.

B omiiume ot Apyrux TMMOB OOBEKTHBIE TUIBI MOTYT OIMCHIBATHCS
TOJILKO B pasfesie ONKMCaHUi TUTOB, HAXOASIIEMCSl HA CAaMOM BHelll-
HeM YpPOBHE 00J1acTy JeHCTBUSI MPOrpaMMbl WM MOIyJIsl. TakuMm 00-
pa3oM, 00BEKTHBIE TUITBI HE MOTYT OIMCHIBATLCS B paszielie ONMMCaHUi
TMepeMEHHBIX WX BHYTPU 0JIOKA MPOLEAYPhl, PYHKIMH U METOAA.

Tur KOMITOHEHTHI (haiiJIOBOrO THITA HE MOXET MMETh OOBEKTHBIM THIT
WM JTIO00I CTPYKTYPHBIIA THII, COMEPXKAIIMIA KOMITOHEHTBI OOBEKTHOTO
TUIIA.

2. Hacaedosanue

ﬂpouecc, C IIOMOHIbIO KOTOPOIrO0 OAMWH THUIT HACICAYET XapaKTe-
PUCTUKU APYT'Oro Tuiia, Ha3bIBaCTCA HACJICIOBaAaHUCM. HacnenHuk Ha3bI-
BacTCA IMOPOKIACHHBIM (I[O‘-IepHI/IM) TUIIOM, a TUII, KOTOPOMY HacCJICAyCT
,I[O‘-IepHI/Iﬁ THII, HA3bIBACTCA IMOPOKIAI0OIINM (pO,I[I/ITeJ'ILCKI/IM) THUIIOM.
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Panee usBectHble Tunbl 3anuceii Pascal He MoryT HacienoBaTh.
Onnako Borland Pascal pacuupsier si3b1k Pascal mist mopaepkKku Ha-
caenoBaHust. OMHUM M3 3TUX PACIIMPEHMI SIBJSIETCS HOBasl KaTero-
pUsI CTPYKTYPBI JaHHBIX, CBSI3aHHAs C 3aTTUCSIMM, HO 3HAUYUTEJIBHO 00-
Jiee MolllHasi. TUIbI JaHHBIX B 3TOM HOBOM KaTerOpuM OINpPenesIioTCs
C TIOMOII[bI0 HOBOT'O 3ape3epPBUPOBAHHOIO CJIOBa «object». Tum o0bek-
Ta MOXET OBITh OTIpeie/ieH KaK MOJHbIN, CAMOCTOSITEIbHBIN TUIT B Ma-
Hepe omucaHus 3amnuceil Pascal, HO OH MOXeT OIpeaesIThbCs U KakK
TMOTOMOK CYIIECTBYIOIIETo TUIa 00BeKTa IMyTeM MOMEIIEHUS TIOPOXK-
JamolIero (poAUTEIbCKOr0) TUIIa B CKOOKH MOCIIE 3ape3epBUPOBAHHO-
o cjioBa «object».

3. Co3oanue 3K3emMnaapos 006eKmos

DK3eMILISIPp 00BEKTA CO3AAETCs MOCPENCTBOM OMMCAHUSI IEPEMEHHOMN
WJTM KOHCTAHTbl OObEKTHOTO TUIIA WX TTyTeM MPUMEHEHsT CTaHAapTHOM
npoueaypbl New K TiepeMeHHOM THTIA «yKa3aTeslb Ha OObeKTHBIN TUTI».
PesynbTrpyroiinii 00beKT Ha3bIBAETCsl SK3EMILUISIPOM OObEKTHOTO THUTIA;

var

F: TField;

Z: TZipField;
FP: PField;
ZP: PZipField;

C y4eToMm 3THX ONKMCAHUN MepeMeHHbIX, F SBIsieTcs: aK3eMIuIsIpomM
TField, a Z — sx3emimisipom TZipField. AHalornaHo, mocjie IIprMeHe-
Hust New k FP u ZP FP Gyner ykasbisath Ha ak3emruisip TField, a ZP —
Ha sk3emruisip TZipField.

Ecnu oObeKTHBIN TUTT COAEPKUT BUPTYaIbHbIE METOJIBI, TO SK3EMII-
JIIpBI 3TOTO0 0OBEKTHOTO TUTIA JODKHBI MHUIIMAIM3UPOBATHCS TIOCPET-
CTBOM BbI30Ba KOHCTPYKTOpa Tepe/l BbI30BOM JIFOOOTO BUPTYaJIbHOTO
MeToja.

Huxe npuBeneH npumep:

var
S: StrField;

egin

S.Init (1, 1, 25, 'TlepBoe ums');
S.Put ('Bnagumup');

S.Display;
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S.Done;
end.

Ecnu S.Init He BbI3BIBaJICS, TO BBI30B S.Display mpuBener K He-
yIayHOMY 3aBEpIIEHUIO TaHHOTO MpUMepa.

[MpucBanBaHue 3K3eMIUISIpa OOBEKTHOTO TUIA HE MOApa3yMeBaeT
VHULMAIU3aIMKU 9K3eMIuispa. OObeKT MHULIMATU3UPYETCS] KOJIOM, Te-
HEPUPYEMbIM KOMITUJISTOPOM, KOTOPBIA BBITIOJTHSETCS MEXIY BbI30-
BOM KOHCTPYKTOPa 1 MOMEHTOM KOT/Ia BBITTOJIHEHUE (PaKTUUeCKH J0-
CTUTaeT MepBoro onepaTopa B 0JI0Ke KOoJla KOHCTPYKTOpA.

Ecnu sk3eMIuisip 00beKTa He MHULMAIU3UPYETCs U MpOBEpKa Aua-
Mma3oHa BKJIIo4eHa (mupekTuBoii {$R+}), To mepBhIil BEI30B BUPTYalb-
HOTO METOoJIa 9K3eMILISIpa 00BEKTA TaeT OUIMOKY 3Tara BbITTOJIHEHMS.
Ecnu npoBepka auana3oHa BeIKJIIOYeHa (qupekTuBoit {$R—}), To mep-
BBIil BBI30B BUPTYaJIbHOTO METO/Ia HEMHUIIMATU3UPOBAHHOTO 00bEKTa
MOXET MPUBECTU K HEMPEICKa3yeMOMY MTOBEACHUIO.

[IpaBusno obsi3aTebHON MHULIMATM3ALIMY IPUMEHUMO TaKXe K K-
3eMILISIpaM, KOTOPBIE SIBJISTIOTCSI KOMITOHEHTaMU CTPYKTYPHBIX TUTIOB.
Hanpumep:

var
Comment: array [1..5] of TStrField;

[: integer;

begin

forl:==1to5do

Comment [I].Init (1, I + 10, 40, 'mepBoe_ums');

for I :=1to 5 do Comment [I].Done;
end;

st TMHAMMYECKUX SK3eMIUISIPOB MHULIMAA3AIIUs, KaK MpaBuIo,
CBsI3aHa C pa3MeIleHNEeM, a OUUCTKA — C yIaJeHUeM, YTO JOCTUTAETCS
osarogapsi paclIMpeHHOMY CUHTaKCUCY CTaHAAPTHBIX Mpoueayp New
u Dispose. Hanpumep:

var
SP: StrFieldPtr;
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begin

New (SP, Init (1, 1, 25, 'mepBoe_ums');
SP*.Put ('Bnagumup');

SP*.Display;

Dispose (SP, Done);
end.

Ykazatenb Ha OObEKTHBINM THUIT SBJISIETCS COBMECTUMBIM 1O TIPU-
CBaMBaHMIO C yKa3aTeJieM Ha JII00OW POIUTENbCKUI OOBEKTHBIN THII,
MO3TOMY BO BpeMsl BBIMTOJHEHUSI MTPOrpaMMBbl yKa3aTeilb Ha OOBEKT-
HBII TUIT MOXKET YKa3blBaTh HA 3K3EMILISIP STOTO TUIIA WM Ha 3K3EeMII-
JISIp JTI00OTO TOYEPHETO TUTIA.

Hanpumep, ykazarens tuma ZipFieldPtr MmoxeT npucBarBaThcs yKa-
3arensm tuna PZipField, PNumField u PField, a Bo Bpemst BbITTOJTHEHUST
nporpaMmbl yKazatenb thna PField moxer 6o mMeTs 3HadeHue nil,
6o ykaspiBaTh Ha aKk3eMIUiip TField, TNumField, umu TZipField,
WIN Ha JTI000# 3K3eMIUIsSIp JodepHero mo otHomeHuo K TField tuma.

OTH TIpaBWJia COBMECTUMOCTHU yKa3aTeseil 1o MpucBanBaHUIO MPH-
MEHUMBbI TakXe K IapaMeTpaM — IepEMEHHbIM OOBEKTHOro THIIA.
Hanpumep, merony TField.Copy MoryT ObITh MiepeqaHbl 9K3eMILISIPbI
tunoB TField, TStrField, TNumField, TZipField unu no0ble apyrue
9K3eMILIIphl goyepHero ot TField Tuma.

4. Komnonenmot u o6aacmo deiicmeus

O065acTh neficTBUS MIeHTU(UKATOpa KOMITOHEHTHI POCTUPAETCS 3a
npenenbl 00beKTHOTO TUMa. bosee Toro, 061acTh NelCTBUS MAEHTUDU-
KaTopa KOMIIOHEHTA IIPOCTUPAETCsI CKBO3b OJIOKHU ITpoLeayp, (PYHKIIMIA,
KOHCTPYKTOPOB U IECTPYKTOPOB, KOTOPBIE PEATU3YIOT METOABI OOBEKT-
HOTO THUIIA U €ro HacJeqHUKOB. cXoas U3 3TUX COOOpaKeHU I HaTT-
caHMe WACHTU(hUKATOpa KOMITOHEHTHI JOJDKHO OBITh YHUKAJIbHBIM
BHYTPU OOBEKTHOTO THUIA U BHYTPU BCEX €ro HACIEAHUKOB, a TAaKXKe
BHYTPH BCEX €r0 METOJIOB.

O06nacTh OeicTBUS MASCHTU(UKATOpAa KOMIIOHEHTA, OIMMCAHHOTO
B YacTH private orMcaHus TUIa, OTPAaHUYMBAETCS MOAYJIEM (Mporpam-
MOIi1), KOTOpasi CONEPXKUT ONUCcCaHUe 0ObEKTHOTO TUTIA. [IpyrumMu ciio-
BaMM, YacTHBIE (private) KOMIIOHEHTBI-UIECHTU(UKATOPHI ACHCTBYIOT
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KaK OOBbIYHBIE OOIIEeIOCTyIHbIE UICHTU(UKATOPHI B paMKaX MOMIYJIS,
KOTOPBIN CONEPKUT OMUCaHUe OOBEKTHOTO TUIIA, & BHE MOIYJIS JIIO-
Oble YacTHBIE KOMITOHEHTHI ¥ MIEHTU(PUKATOPHI HEU3BECTHBI U HEJI0-
cTynHbl. [ToMecTUB B OMH MOJYJ/b CBS3aHHbBIE TUITBI OOBEKTOB, MOX-
HO cIenaTh Tak, YTO 3TH OOBEKTbl CMOTYT OOpallaThCsl K YaCTHBIM
KOMITOHEHTaM APYT IpyTa, ¥ 3T YacTHbIE KOMITOHEHTHI OyIyT HEU3-
BECTHBI IPYTUM MOJIYJISIM.

B onurcaHnm 06bEKTHOTO TUIIA 3ar0JIOBOK METOIA MOXET 3a71aBaTh
TmapaMeTphl OTTMCHIBAEMOTO OOBEKTHOTO THUTIA, JaXKe €CJIM OIMCcaHue
e11le HeToJHoe.



Jlexkimg Ne 12. Metonpl

1. Memoowt

OrnucaHue MeTojia BHYTPU OOBEKTHOTO THITA COOTBETCTBYET OIepe-
XKaroremy ornucanuio Metona (forward). Takum obGpaszoM, rme-HHOYIb
1ocJie oNnucaHusi OObEKTHOTO TUIIA, HO BHYTPU TOM K€ caMoil ob1acTu
NENCTBUS, UYTO U 00JIACTh ACUCTBHUS OMUCAHKS OOBEKTHOTO TUTIA, METO]T
JOJIKEH peaii30BaThCs MyTeM OMpeieIeHUs €r0 OMMCaHUS.

Jng mpoleaypHbIX U (DYyHKIIMOHAIBHBIX METOIOB OIpenesisoliee
ornucaHve uMmeeT ¢opMy OOBIYHOTO OMKMCAHUS TIPOLIEAYPhI Wi (PyHK-
1IUU C TEM UCKJTIOUEHKMEM, UTO B 3TOM CJlydae UAeHTU(UKATOP MPOLIETy-
pbI WM (YHKIIMM pacCMaTpUBaeTCs Kak UIEHTU(MUKATOp METO/A.

151 MeToIoB KOHCTPYKTOPOB U JAECTPYKTOPOB OTpPEEIsItoliee Onu-
caHue TIpMHUMaeT (hopMy ONTMCAHUS MPOLIETYPHOTO METO/Ia C TEM UC-
KJTI0OYEHUEM, UTO 3ape3epBUPOBAHHOE CJIOBO procedure 3aMeHsIeTCs
3ape3epBUPOBAHHBIM CJIOBOM constructor min destructor.

Ornipenensitoniee onMcaHue METoIa MOXET MOBTOPSITh (HO He 00s13a-
TeJbHO) CIUCOK (hOpMaTbHBIX TTAPAMETPOB 3ar0JIOBKA METO/IA B OOBEKT-
HoM TUTIe. B 3TOM Cilyyae 3aroloBOK MeTo/ia 10/KeH B TOUHOCTH MOB-
TOPSITh 3aTOJIOBOK B OOBEKTHOM THUIIE B TOPSIAKE, TUIAX U UMEHaxX
nmapaMeTpoB M B THUIIE BO3BpalllaeMoro (yHKIuel pe3yabTaTa, eciu
MeToj sBJsieTcsl GyHKIMEH.

B onpenensioliem ornvcaHuM MeTo/ia BCEera MprCyTCTBYET HESIBHBIN
napaMeTp ¢ uaeHTu(hUKaTopoM Self, cooTBeTCTBYIONINI (DOpMATEHOMY
nmapameTpy-rnepeMeHHOM, o01anatonieMy OObeKTHBIM TUTIOM. BHyTpu
6si0ka MeTona Self mpeAcTaBIsieT 9K3eMIUISIP, KOMITOHEHT MeToa KO-
TOPOTO ObUI YKa3aH JUIsl aKTUBM3ALMKU MeTofa. Takum oOpa3om, Jito-
Oblc M3MEHEeHUs 3HaYeHUM noseit Self oTpaxkaioTcst Ha 9K3eMILIsIpe.

O6nacTh necTBUS uUAEHTU(MUKATOPA KOMIOHEHTa OOBEKTHOTO
TUIIA PACTIPOCTPaHSIETCs Ha OJIOKU TTpolienyp, GYHKIMH, KOHCTPYKTO-
POB U IECTPYKTOPA, KOTOPbIE PEATU3YIOT METO/Ibl TAHHOTO OOBEKTHO-
ro tura. D¢ ¢eKT MmojydaeTcs TOT Xe, KaK ecay Obl B HadaJio 0JioKa
MeToza ObUT BCTaBJIeH onepamop with B ciiefytoiei hopme:

with Self do
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begin
end;

Hcxonst u3 aTux coobpakeHUi HamcaHue UIeHTU(PUKATOPOB KOM-
TIOHEHTOB, (hOpMAaJIBHEIX ITapaMeTpoB MeToaa, Self 1 11000ro MASHTH -
(pukaTopa, BBEACHHOTO B UCIOJHIEMYIO YaCTh METOAA, JOJKHO OBITh
YHUKAJIbHbBIM.

Ecim TpebyeTcs yHUKaIbHBIN MISHTU(MUKATOP METOIA, TO MCITONb-
3yeTcsl yTOUHEHHbII naeHTUduKaTop Metoga. OH COCTOUT U3 UAEHTU(D K-
Karopa TUIa 00beKTa, 328 KOTOPBIM CJIEAYIOT TOYKA ¥ UACHTU(PUKATOP
merona. Kak u mo6omy npyromy MaeHTUOUKATOPY, UISHTU(DUKATOPY
YTOYHEHHOTO MeTO/1a, €CJIU TpeOyeTcsl, MOTYT MpeIIeCTBOBATh UICH -
ThUKATOP IaKeTa ¥ TOUKA.

Bupmyanvrvie memoodwt

[To ymMonm4aHUIO METONbI SIBJISIIOTCSI CTAaTUYECKMMM, OAHAKO OHM
MOTYT, 32 UCKJIIOYEHUEM KOHCTPYKTOPOB, ObITh BUPTYaJbHBIMU (T10-
CPENCTBOM BKJTIIOUEHMUS dupekmuest virtual B oniucanue Meronaa). Kom-
MAIATOP pa3peliaeT CChUIKM Ha BBI3OBBI CTATUYECKUX METOIOB BO
BpeMsI TIpoliecca KOMITUJISILIMM, TOTAA KaK BbI30Bbl BUPTYAJIbHBIX Me-
TOJIOB pa3pelalTcs BO BPeMsl BBITMIOJHEHUs. DTO MHOTIA Ha3bIBAIOT
TO3MTHUM CBSI3BIBAHUEM.

Eciu 00beKTHBIM TUIT OOBSIBIISIET WJIM HACAEAYeT KaKoM-1100 BUp-
TyaJIbHbII METO/I, TO epEMEHHbIE 3TOTO TUIIA TOKHBI ObITh MHUIIMA-
JIU3UPOBAHBI TTOCPEICTBOM BBI30Ba KOHCTPYKTOpa Tiepel BBI3OBOM
JII000T0 BUPTyaJIbHOrO MeToaa. TakuMm 00pa3oM, OOBEKTHBII TUIT, KO-
TOPbIA OMUCHIBAET UM HACEAYeT BUPTYAJIbHbIN METOM, HOJKEH TaK-
K€ OIKMCHIBAaTh WJIM HAacJeloBaTh, MO KpailHeil mepe, OaWH METOMI-
KOHCTPYKTOP.

OOBEKTHBIN TUIT MOXKET IepeoIpenessiTh 11000k U3 METOIOB, KOTO-
pbie OH HacjieAyeT OT CBOMX poauTeeil. Eciu onucanue merona B 1o-
TOMKE YKa3bIBaeT TOT Xe MACHTU(HHUKATOp METoJa, YTO M OMMCaHUe
MeToJia B pOJIUTEINE, TO OTIMCAHKE B TIOTOMKE MepeonpeaessieT onmca-
Hue B poautene. O6nacTb OEHCTBUSI TMEPEONPENESIIONIEr0 MeTona
paciupsieTcst 10 cepbl IeCTBUSI TOTOMKA, B KOTOPOM 3TOT METO[I
OBIJT BBENIEH, M OY/IeT OCTaBaThCSI TAKOBOM, IMOKa UIEHTU(MUKATOP Me-
Tola He OyeT nepeorpenesieH CHOBa.
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[epeomnpeneneHne CTaTUYECKOTO METOA HE 3aBUCUT OT U3MEHEHUS
3arojloBka Meroza. B mpoTMBOMONIOXHOCTE 3TOMY, MepeorpeaeieHre
BUPTYaJIBHOTO METO/A JOJDKHO COXPAHSTh TIOPSITOK, TUITHI U UMEHa Tia-
paMeTpoB, a TakXe THUIIBI Pe3yJbTaToB (YHKLMI, €Cld TaKOBbIE
nMetotcs. bonee Toro, nepeonpeneneHue OMsATh Xe AJOJKHO BKITIOYaTh
dupexmusy virtual.

JMunamuueckue memoow.

Borland Pascal momgnepxuBaeT 1ONOJTHUTENbHBIE METOIbI C O3/ -
HUM CBSI3bIBAHUEM, KOTOPbIE Ha3bIBAIOTCSI TUHAMUYECKUMU METoNa-
M. JInHAMIYecKre METOIBI OTJIMYAIOTCST OT BUPTYaTbHBIX TOJBKO Xa-
pakTepoM UX AUCIETYEpU3alluM Ha dTare BbIMOJHEeHUusA. Bo Bcex
JIPYTMX OTHOIICHUSIX TMHAMUYECKHIE METOIbI CYUTAIOTCS SKBUBAJICHT-
HBIMUA BUPTYaJIbHBIM.

OnucaHue ITUHAMUYECKOTO METONa 3KBUBAJEHTHO OIMMUCAHUIO
BUPTYaJIbHOTO METO/Ia, HO ONTMCAaHNE TMHAMMYECKOTO METOIA TOJIKHO
BKJTIOUATh B ceOs MHAEKC TMHAMUYECKOTO METONa, KOTOPHIN yKa3bl-
BaeTCs HEMOCPEICTBEHHO 3a KJII0UeBBIM CI0BOM virtual. MHaekc nu-
HaMHUYECKOTO MeToJa JOJDKEH ObITh LEJOYMCIEHHONW KOHCTaHTOM
B Auamna3oHe oT 1 10 656535 u 1o/KeH ObITh YHUKATbHBIM CPEIU UH-
JEKCOB IPYTUX TMHAMUYECKUX METOJIOB, CONEPKAITUXCS B OOBEKTHOM
THUIIE WK ero Tipenkax. Hampumep:

procedure FileOpen(var Msg: TMessage); virtual 100;

[epeornpeneneHrie TMHAMUIECKOTO METONA JOJDKHO COOTBETCTBO-
BaTbh MOPSIIKY, TUIIAM M UMEHAM TapaMeTpOB U TOUHO COOTBETCTBOBATh
TUTTYy pe3yibTaTa (QYHKIIMM TOpoxXmaromiero merona. [lepeompeme-
JICHWE TaKKe JTOJKHO BKITIOUATh B ce0s1 dupekmugy virtual, 3a KOTOpOU
CJIeAYeT TOT Xe MHAEKC AMHAMUYECKOTO METO/1a, KOTOPHII ObUI 3a1aH
B 0OBEKTHOM THIIE TIPEIKA.

2. Koncmpyxmopot u decmpyxmopot

KOHCTpYKTOPHI M AECTPYKTOPHI SIBJSIOTCS CIIELIMAT3UPOBAHHbI-
MM hopMamu MeTonoB. MIcTioib3yeMble B CBSI3M C paCIIUPEHHBIM CUH-
TaKCUCOM CTaHAapTHbIX mpoueayp New u Dispose KOHCTPYKTODBI
WU IECTPYKTOPHI 061agaloT CIOCOOGHOCTBIO pa3MEIIeHUs U yIaleHHUS
IUHAMUYECKUX 00BbeKTOB. KpoMme TOro, KOHCTPYKTOPHI MMEIOT BO3-
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MOXHOCTb BBITIOJIHUTh TPeOyeMyl0 MHULIMAINA3AIUI0 00BEKTOB, CO-
JepXalx BUPTyalbHbIe MeTonbl. Kak w Bce Apyrue MeTombl, KOH-
CTPYKTOPHI U IECTPYKTOPHI MOTYT HAcCleMOBaThCSA, a OOBEKTHl MOTYT
coliepKaTh JII000e YUCI0 KOHCTPYKTOPOB U JECTPYKTOPOB.

KoHCTpYKTOpBI MCMONB3YIOTCS ISl MHULIMAIM3AllMM BHOBb CO3MaH-
HbIX 00BeKTOB. OOBIYHO MHUIIMATU3ALIMS OCHOBBIBAETCSI Ha 3HAYEHUSIX,
nepenaBaeMbIX KOHCTPYKTOPY B KauecTBe napameTpoB. KoHCTpyKTOp He
MOXeT OBITh BUPTYAJbHBIM, TaK KaK MEXaHW3M OUCITeTYepU3aliiu
BUPTYATbHOTO METOJA 3aBHCUT OT KOHCTPYKTOPA, KOTOPBIM MEePBBHIM
COBEPLUM UHULIMAIU3ALUIO 00BEKTA.

[MpuBegeM HECKOIBKO TPUMEPOB KOHCTPYKTOPOB:

constructor Field.Copy(var F: Field);
begin

Self := F;

end;

constructor Field.Init(FX, FY, FLen: integer; FName: string);

begin
X = FX;
Y :=FY;

GetMem(Name, Length (FName) + 1);
Name” := FName;
end;

constructor TStrField.Init(FX, FY, FLen: integer; FName: string);
begin

inherited Init(FX, FY, FLen, FName);

Field.Init(FX, FY, FLen, FName);

GetMem(Value, Len);

Value” :=";
end;

I'maBHBIM IECTBMEM KOHCTPYKTOPA MOPOXIEHHOTO (I0YepHETO0)
THIIa, TAKOTO KaK yKa3aHHBIN Beire TStrField.Init, mouru Bcerma siB-
JISIeTCS BBI30B COOTBETCTBYIOIIETO KOHCTPYKTOPA €T0 HEITOCPEICTBeH-
HOTO POIUTENS JJII MHUIIMAIU3AlUA HaCIeayeMbIX ToJiell 00beKTa.
TTocne BBITTONIHEHUST 3TOM TTPOLIEAYPHI KOHCTPYKTOP MHULIUATTU3UPYET
1MoJ1st 00BbEeKTa, KOTOPhIe MPUHAIEKAT TOJBKO MOPOXIEHHOMY TUITY.
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JecTpyKTOphI SIBJISIIOTCSI MPOTHUBOMOJOXHOCTSIMU KOHCTPYKTOPOB
M UCTIOJIb3YIOTCS IS OUMCTKH OOBEKTOB ITOCJIE UX UCITI0Ib30BaHus1. O0bIU-
HO OYKMCTKa COCTOMUT B yIaJIeHUM BCEX IT0JIel yKazaTesieil B O0bEeKTe.

Ilpumeuanue

JIeCTPYKTOP MOXET ObITh BUPTYaJTbHBIM M YacTO SIBJISIETCSI TaKO-
BBIM. JIeCTpyKTOp peaKo UMeeT MapamMeTphl.

IMpuBeneM HECKOIBKO TPUMEPOB 1€CTPYKTOPOB:

destructor Field.Done;
begin

FreeMem(Name, Length (Name”) + 1);
end;

destructor StrField.Done;
begin
FreeMem(Value, Len);
Field.Done;
end;

JlecTpyKTop Jo4YepHero TvIIa, Takoi Kak ykazaHHbIH Bbiie TStrField.
Done, 0o06bIYHO CHauaia yaasisieT BBeASHHbIE B MOPOXIEHHOM THIIE
MOJIsT yKa3aTesiel, a 3aTeM B KaueCTBe MOCISTHEro NeiCTBUS BbI3bIBA-
€T COOTBETCTBYIOIINI COOPIIUK-AECTPYKTOP HEMOCPEACTBEHHOTO PO-
OUTeNIs UT yoaJleHWsl yHAcIeAOBaHHBIX MOJIeil yKazareneil o0beKTa.

3. Jlecmpyxmopuot

Borland Pascal npenocTapnsieT crienuaibHBIN TUIT METO/Ia, Ha3biBa-
eMbIii COOPIIMKOM Mycopa (MJIM JECTPYKTOPOM) JIJIsSI OYMCTKH U yaa-Jie-
HMSI IMHAMMYECKU pa3MeIleHHOTo oO0beKTa. JIeCTpyKTop 0ObemuHsIeT
1Iar yaaJieHUsT 00beKTa ¢ KAKUMU-JTUO0 APYTUMU TEACTBUSIMM VJTU 3a1a-
YyaMU, HEOOXOAMMBIMU JJIsSI JTAaHHOTO TUTAa 0O0bekTa. [T eMMHCTBEeH-
HOTO THUTa 0OBEKTA MOXHO OTpPEAEIUTh HECKOJIbKO JECTPYKTOPOB.

JecTpyKTOp ornpeensieTcsi COBMECTHO CO BCeMU JPYTUMU MeTOIa-
MM 00BEKTa B OTIpeAe/IeHUH THUTIA OOBEKTA:

type

TEmployee = object
Name: string[25];
Title: string[25];
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Rate: Real;

constructor Init(AName, ATitle: String; ARate: Real);
destructor Done; virtual;

function GetName: String;

function GetTitle: String;

function GetRate: Rate; virtual;

function GetPayAmount: Real; virtual;

end;

JecTpyKTopbl MOXKHO HacjlenoBaThb, U OHU MOTYT OBITh 10O CTa-
TUYECKUMHU, INOO BUPTyaIbHBIMU. [10CKONIBKY pazInyHbIe MPOrpaM-
Mbl 3aBEpIICHUS, KaK TPaBUIIO, TPeOYIOT pa3IuuHbIe TUIIbI OObEKTOB,
00BIYHO PEKOMEHTYETCSI, YTOOBI IECTPYKTOPHI BCeT/1a ObLITN BUPTYalb-
HBIMM, Ojlaromapsi 4eMy JUISI KaxKI0Iro TUIla 00beKTa OyAeT BBIIIOJHEH
MPaBUJIbHBINA AECTPYKTOP.

3apesepBUpPOBAHHOE CJIOBO destructor He TpeOyeTcsl YKa3blBaTh ISt
KaX0ro METO/Ia OYMCTKU, JaXe €CJU OTpe/eieHUe TUTIa 00bheKTa Co-
JIEPKUT BUPTYaJIbHbIE METOIBI. [IeCTPYKTOPBI B ACCTBUTENBHOCTH pa-
0OTaIOT TOJBKO C AMHAMWYECKN Pa3MEIIEHHBIMU OObEKTaAMU.

[Tpy ourcTKe TMHAMMYECKM Pa3MEILEHHOTO OOBEKTa JECTPYKTOP
OCYILIECTBJISIET CIeLIMaIbHbIe (DYHKIIMU: OH TapaHTUPYET, YTO B IMHAMU-
YecKU pacripeiesisieMoit 001acTh aMsITh Bceraa OyneT 0CBOOOXKIAThCS
npaBWIbHOE YKCIO 0aiiToB. He MoXeT ObITh HMKAKHUX OINACeHUH IO
MOBO/Yy MCIIOJb30BAaHMSI I€CTPYKTOpA NMIPUMEHUTEIBHO K CTaTUYECKU
pa3MelIeHHbIM 00beKTaM; (pakTUuecKu, He nepenaBasi Tuna oobekTa
JIECTPYKTOPY, TIPOrPAMMMUCT JIMIIAET OOBEKT TAHHOTO TUTIA TIOJTHBIX TIpe-
MMYILIECTB YIIpaBiIeHUs IMHaMU4YecKoil mamsaThio B Borland Pascal.

JlecTpyKTOpbl B JEWCTBUTEIIBHOCTH CTAHOBSTCS CaMUMU COOOM
TOT/Ia, KOT/Ja TOJKHBI OUUILATHCS oJMMOopduruieckre 00beKThl U KOT-
Jla TOJKHA OCBOOOXKIAThCS 3aHMMaeMasi UMU TTaMSITh.

[MonuMopduyeckue o6bEKTbl — 3TO T€ 0OBEKThI, KOTOPbIe ObLIN
MPUCBOEHBI POAUTENBCKOMY TUITY OJ1arofapsi mpaBujiaM COBMECTUMO-
CTH paciivMpeHHbBIX TUITOB Borland Pascal. Dk3eMIuisip oobeKTa THIIA
THourly, mpucBoennsiii nepemenHoii tumna TEmployee, sBasgeTcsa
MPUMEPOM MOJUMOPPUIECKOTO 00beKTa. DTH TTpaBUIa TAKXKE MOTYT
OBITh IPUMEHEHHI K 00beKTaM; yKazaTenab Ha THourly MoxkeT cBoOoI-
HO OBITh MPUCBOEH yKazaresto Ha TEmployee, a ykazyeMblii 3TUM yKa-
3arejieM OOBEKT OISITh XK€ OyIdeT MOIUMOP(PUUYECKUM OOBEKTOM.
TepMuH «mouMophUYeCKrii» ABISETCS MOAXOASIINM, TaK KaK KO/,
0o0pabaThIBaOIIN OOBEKT, «HE 3HAET» TOYHO BO BpeMsI KOMIUJISILIUM,
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Kakoil TMm o0beKTa eMy MpHUIETCSI B KOHIIE KOHIIOB 00paboTaTh.
EnuHcTBeHHOE, UTO OH 3HAET, — 3TO TO, UTO 3TOT OOBEKT MpPUHAIIe-
KWUT epapXuu 0ObEKTOB, SIBJISIIOLIMUXCS TOTOMKAMU YKa3aHHOTO TUIIa
00BeKTa.

O4YeBUIHO, YTO pa3Mepbl TUTIOB 00BEKTOB ominyatoTcs. [loatomy,
KOT/Ia HACTYIaeT BpeMsl OUMCTKU pa3MEelIeHHOTO B TMHAMMWYECKON Ta-
MSITU TTOJIMMOPEPUIECKOro 00beKTa, TO Kak Xe Dispose y3HaeT, CKOJIb-
KO 0aiiT AMHAMMYEeCKOI'0 IIPOCTPAaHCTBA HY>KHO 0CBOO0XknaTh? Bo Bpe-
MS KOMOWISILIMKA U3 TOJUMOP(MUYECKOro OObeKTa HENb3sl U3BJIEYb
HUKaKoi MHGOPMaLIMM OTHOCUTEIBHO pa3Mepa o0beKTa.

JecTpyKTop pa3pelaer 3Ty rojIoBOJIOMKY IyTeM 0OpallleHus K TO-
My MECTYy, Te 3Ta nHdopMalus 3anvcada, — B TBM nepeMeHHBIX pea-
Juzanuii. B kaxnoit TBM Ttuma o6bekTa conepXuTcs pa3Mep B 6aiiTax
JTaHHOTO TUIIa 00beKTa. Tabimiia BUPTYaJbHBIX METOIOB JIIOOOTO
00BbeKTa IOCTYITHA MOCPEACTBOM CKPBITOTO MapameTpa Self, moceuiae-
MOTO METOIY MPU BbI30BE MeTona. JleCTpyKTOp SIBJISIETCSI BCETO JIUIIb
Pa3HOBUIHOCTHIO METO/A, W TO3TOMY, KOTJa OObEKT BBI3bIBAET €O,
IeCTpyKTOp moaydaeT Konuio Self uepes crek. Takum obpa3oM, eciu
00BEKT SABJIETCS MONUMOPGUUECKUM BO BpEMSI KOMITWISILIMU, OH HU-
Korna He OyneT moJauMopduIecKuM BO BpeMs BHIIIOJHEHUs Oaroaa-
PpsI TO3HEMY CBSI3bIBAHMIO.

1151 BBIOJTHEHMST 3TOTO OCBOOOXAEHUS MAMSTU MIPU TO3IHEM CBSI-
3bIBAHUU JIECTPYKTOP HYXHO BbI3bIBATh KaK YacTb PaCIIMPEHHOIO
CHHTaKcuca npoueaypsl Dispose:

Dispose(P, Done);

(Bre130B mectpykTopa BHe mpoleayphbl Dispose BooOIe He BBHIITOI-
HSIeT HUKAKOTO OCBOOOXKIEHMS MaMsTH.) 31eCh MPOUCXOIUT Ha ca-
MOM JieJie TO, YTO COOPIIMK Mycopa 00beKTa, Ha KOTOPBIi yKa3bIBaeT
P, BrITToNIHSETCS KaK OOBIYHBIN MeTo. OnHaKo, KaK TOJIBKO ITOCJIe-
Hee NelicTBME BBHITIOJHEHO, JECTPYKTOp WIIET pa3Mep peaTu3aluu
cBoero tuna B TBM u mepechuiaeT pasMep Ipouenype Dispose.
IIpouenypa Dispose 3aBepiiaeT npouecc nyTeM yaaJleH!s! IPaBUJIbHOTO
yucyia 6allT MpOCTpaHCTBA TMHAMMUYECKOW MaMsTH, KoTopoe (Ipo-
CTPAHCTBO) IO 3TOTO OTHOCUJIOCH K P, Uucio ocBoOoOXIaeMbIX OaiiT
OyneT MpaBWJIbHBIM HE3aBUCUMO OT TOTO, YKa3biBaj Jin P Ha ak3eM-
ruisip Tuna TSalaried, wiu oH yKasbIBajl Ha OJWH U3 JOYEPHUX TUTIOB
tuna TSalaried, Hanpumep Ha TCommissioned.

70



3aMeTbTe, 4TO caM I10 cede MEeTOI JeCTPYKTOpa MOXKET OBITh ITyCT
U BBITTOJIHSITD TOJIBKO 3Ty (DYHKIIUIO:

destructor AnObject.Done;
begin
end;

To, 4TO nmemaeTcsl MOJIE3HOTO B 3TOM JECTPYKTOPE, HE SIBIISIETCS
TMIOCTOSTHUEM €T0 TeJla, OMHAKO MPU 3TOM KOMITHJISITOPOM TeHEPUPYET-
¢S KOJI 3TIMJIOTa B OTBET Ha 3ape3epBUpOBaHHOE CJIOBO destructor. Dto
HarlOMUHAET MOAYJIb, KOTOPBIi HUYErO He IKCIIOPTUPYET, HO KOTO-
PBIN OCYIIECTBIISIET HEKOTOPbIE HEBUAMMBIE IEMCTBYS 3a CUET BBITION-
HEeHUsI CBOEM CeKIIMW MHULMAIU3ALMU Tepell CTaApTOM MPOTPAMMBI.
Bce neiicTBUS MPOUCXOIAT «3a KyJMCaMU».

4. Bupmyaavnvie memoont

MeTon cTaHOBUTCSI BUPTYAJIBHBIM, €CJTU 32 €T0 OObSIBIICHUEM B TUTIE
00BEKTa CTOUT HOBOE 3ape3epBUPOBaHHOE CI0BO virfual. Eciu o0bsaB-
JISIETCSI METO, B POIUTEIHCKOM THUIIE KaK virtual, To Bce METOMbI ¢ aHa-
JIOTUYHBIMU UMEHAMM B TOUYEPHUX TUIAX TAKXKE TOJKHBI OOBSIBISTh-
Csl BUPTyaJIbHBIMU BO M30€XaHNe OIIMOKY KOMIIJISITOpA.

Huxe nmpuBeneHbl 00beKThl U3 MpUMepa IUIATeXXHON BEIOMOCTH,
JIOJDKHBIM 00pa3oM BUPTYaJU3UpPOBaHHBIE:

type

PEmployee = “TEmployee;
TEmployee = object

Name, Title: string[25];

Rate: Real;

constructor Init (AName, ATitle: String; ARate: Real);
function GetPayAmount : Real; virtual;
function GetName : String;

function GetTitle : String;

function GetRate : Real;

procedure Show; virtual;

end;

PHourly = “THourly;

THourly = object(TEmployee);
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Time: Integer;

constructor Init (AName, ATitle: String; ARate: Real; Time: Integer);
function GetPayAmount : Real; virtual;

function GetTime : Integer;

end;

PSalaried = “TSalaried;

TSalaried = object(TEmployee);
function GetPayAmount : Real; virtual;
end;

PCommissioned = “TCommissioned;

TCommissioned = object(Salaried);

Commission : Real;

SalesAmount : Real;

constructor Init (AName, ATitle: String; ARate,
ACommission, ASalesAmount: Real);

function GetPayAmount : Real; virtual;

end;

KoHcTpyKTOD SIB/ISIETCS CIeLUaTbHBIM TUIIOM MPOLIEAYPbI, KOTOpast
BBITIOJTHSIET HEKOTOPYIO YCTAHOBOUHYIO paboTy /Ul MexaHU3Ma BUPTY-
aTbHBIX METOIOB. boJiee TOro, KOHCTPYKTOP JAOJKEH BBI3bIBATHCS Te-
pel BbI30BOM JIIOOOTO BHUPTYaJIbHOTO MeTona. BhI30B BUPTYaJbHOTO
MeTona 6e3 MpenBapuTeNbHOTO BbI30BA KOHCTPYKTOPA MOXKET MIPUBE-
CTH K OJIOKMPOBAHUIO CUCTEMBI, a Y KOMITUJISITOpA HET criocoba mpo-
BEPUTH MOPSIOK BbI30Ba METOMIOB.

Kaxnpiii TUIT 06beKTa, MMEIOIINI BUPTYaJIbHbIE METOMBI, 00s13aH
UMeTb KOHCTPYKTOD.

Ilpedynpescdenue

KoHCTpYKTOD IOJKEH BBI3BIBATLCS TTEPE BBI3OBOM JIIOOOTO APYTOro
BHUPTYaIBHOTO MeTOIa. BBI30B BUPTYaIbHOTO MeToa Ge3 MpeIbIayIIEro
oOpalieH!sT K KOHCTPYKTOPY MOXKET BBI3BAaTh OJOKMPOBKY CUCTEMBI,
W KOMITWJISITOp HE CMOXKET MPOBEPUTH MOPSIIOK, B KOTOPOM BBI3BI-
BalOTCSI METO/IBI.
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Ilpumeuanue

151 KOHCTPYKTOPOB 00BEKTa MpeagaraeTcsl UCMOIb30BaTh UdeH-
mugurxamop Init.

Kaxnplil oTnenbHbIi 3K3eMIUIAp 00beKTa AOKEH WHULIMATU3U-
poBaTbCsl OTAEIbHBIM BBI30BOM KOHCTpYyKTOpa. HemocrtaTouHo mMHU-
IMATN3MPOBATh OMWH SK3EMIUISIP 00BEKTa M 3aTeM IIPUCBAUBAThH 3TOT
3K3eMIUIAP APYruM. JIpyrue 3K3eMIUISIpbl, Jaxe €Clid OHU MOTYT CO-
JepKaTh MpaBUJIbHbIE TaHHbIE, HE OYIYT MHULIMATU3UPOBAHbI ONepa-
TOPOM TIPUCBAaWBaHUS U 3a0JIOKUPYIOT CHUCTEMY TIPU JIIOOBIX BBI30BAX
HX BUPTYaJIbHBIX MeTO10B. Hampumep:

var
FBee, GBee: Bee; { co3nate nBa sk3emruisipa Bee }
begin

FBee.Init(5, 9) { Bb130B kOHCTpYKTOpa M5t FBee }
GBee := FBee; { Gbee HenomycTum! }

end;

Yro e MMeHHO co3naeT KoOHCTpykTop? Kaxkabiit T o0beKTa co-
JEPKUT HEYTO, HazbiBaeMoe Tabiulieil BupTyaibHoro merona (TBM)
B cerMeHTe faHHBIX. TBM comepxuT pa3Mep TuIia 00beKTa 1 11T KaxK-
JIOT0 BUPTYaJIbHOTO METOAA yKa3aTeslb Ha KOJ, BBIMOJHSIOIIMN AaH-
HbIi1 MeTo. KOHCTPYKTOp ycTaHAaBIMBAET CBA3b MEXIy BhI3bIBAIOIIEH
ero peanmzanueir oobekTa 1 TBM Ttumna oonexra.

BaxxHo mOMHUTB, 4TO MMeeTcsl ToabKo ogHa TBM mj1g Kaxmoro
tuna oobekTa. OTaeNbHbIE SK3EMILIAPHI TUIA 00BbEKTa (T. €. TTepeMeH-
HbIE 3TOTO TUMA) COAEPXKaT TOJNbKO coennHeHue ¢ TBM, Ho He camy
TBM. KoHCcTpyKTOp ycCTaHaBIMBaeT 3HAYEHUE 3TOr0 COEAMHEHMS
B TBM. MmeHHO Gyiaromapst 35TOMy HUTIE HENb3Sl 3allyCTUTh BBITOJ -
HEHMeE mnepel] BBI30BOM KOHCTPYKTOpPA.

3. Iloaa dannvix o6eexma
u chopmaavrvle napamempol memooda

BeiBonoM 13 Toro dakra, 4TO METOABI U UX OOBEKTHI Pa3AEISIOT
00111y10 00J1aCThb AeHCTBUS, SIBJISIETCS TO, YTO (hOpMaJIbHbBIE MapaMeTpPhbl
MeTola He MOTYT ObITb MASHTUYHBIMU JIIOOOMY M3 TIOJIel MaHHBIX
00beKTa. DTO SIBJISIETCSl HE KAKMM-TO HOBBIM OrpaHMYEHUEM, HaJjlarae-
MbIM OObEKTHO-OPUEHTUPOBAHHBIM IMPOrpaMMUPOBaHUEM, a, CKOpee,
TEMU Xe€ CAMBIMU CTapbIMM ITpaBWJIAMM O0JIACTU NEWCTBUSI, KOTOPBIE
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Pascal umen Bcerma. DTo TO Xe camoe, YTO U 3ampeT 1151 GopMallbHbIX
napaMeTpoB MPOLEAYPhl ObITh UICHTUYHBIMU JIOKAJIBHBIM TT€PEMEH-
HBIM 3TOM MPOIIENYPHI:

procedure Crunchlt(Crunchee: MyDataRec, Crunchby,
ErrorCode: integer);

var

A B: char;

ErrorCode: integer;

begin

JloxkanbHbIe TIepeMeHHbIE MPOLIEAYPHI U €€ (DOPMaIbHBIE TTapaMeTPhl
COBMECTHO HCITOJIb3YIOT OOIIYIO 00JIACTh ACMCTBUS M TIOSTOMY HE MOTYT
ObITh UACHTUYHBIMU. ByneT momyyeHo coobieHue «Error 4: Duplicate
identifier» (Ommoxa 4; IloBTopeHme MOeHTU(UKATOpPA), €CIU IIO-
MNBITaThC KOMIMIMPOBATh YTO-JIMOO IOAOOHOE, Ta XK€ OIIMOKa BO3-
HUKAeT MpU TOMBITKE TMPUCBOUTH (POpPMaJbHOMY TapaMeTpy MeTona
MMEHU T0JIsT 00bEeKTa, KOTOPOMY JAHHEBIN METO/ ITPUHAIJICKHT.

O06CTOATENILCTBA HECKOJBKO OTJIMYAIOTCS, TaK KaK IMOMEIleHUe 3a-
TOJIOBKA TMPOLEAYPhl BHYTPb CTPYKTYPbI JAHHBIX SIBJISIETCSI HAMEKOM
Ha HoBIIecTBO B Turbo Pascal, HO OCHOBHBIE IIPUHIIUTIILI O0IACTY IEii-
ctBus Pascal He U3BMEHWIUCE.



JIEKIIMA Ne 13.

CoBMecTHMOCTDb THIIOB 00BEKTOB

1. Hukancyaauus

OO0benrHeHue B 00BEKTE KO/Ia U JAHHBIX HAa3bIBACTCS MHKATICYJIsI-
meid. B mpuHIMITe, BO3MOXHO MPEIOCTaBUTh TOCTAaTOUHOE KOJIMIECT-
BO METOJIOB, OJ1arogapsi KOTOPBIM IOJIb30BaTe/b 00beKTa HUKOTAA He
Oynmet obOpamiaThCsl K MoJisiM 00beKTa HerocpeacTBeHHo. HekoTopbie
JIpyrue Oo0BbEKTHO-OPUEHTUPOBAaHHBIE SI3bIKM, Hampumep Smalltalk,
TpeOyIOT 00s13aTeIbHOM MHKAMCYJIsILMKU, oqHako B Borland Pascal nmeer-
cs1 BBIOOD.

Hampumep, o6nektsl TEmployee u THourly Hanmmcanbr Takum 06-
pa3oM, 4TO COBEPILIEHHO UCKII0UeHa HEOOXOAMMOCTh TIPSIMOTO 00pa-
IIEHUs K UX BHYTPEHHUM T10JISIM JTaHHBIX:

type

TEmployee = object

Name, Title: string[25];

Rate: Real;

procedure Init (AName, ATitle: string; ARate: Real);
function GetName : String;

function GetTitle : String;

function GetRate : Real;

function GetPayAmount : Real;

end;

THourly = object(TEmployee)

Time: Integer;

procedure Init(AName, ATitle: string; ARate:
Real, Atime: Integer);

function GetPayAmount : Real;

end;

3aech IPUCYTCTBYIOT TOJIBKO YeThipe MoJst aaHHbix: Name, Title,
Rate u Time. Metonsl GetName u GetTitle BHIBOAIT haMUInio pado-
TaOIIEro M ero IOJKHOCTh COOTBeTcTBeHHO. MeTton GetPayAmount
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ucrnojb3yet Rate, a B ciayyae padoraroiero THourly u Time st BbI-
YUCJIEHUSI CYMMBI BBIILIAT paboTamolieMy. 31ech yKe HeT HeoOXOmM-
MOCTH 00paIIaThCS HEMTOCPEACTBEHHO K 3TUM TIOJISIM JaHHBIX.

IIpenmonoxus cymecTBoBaHue 3K3eMiusipa AnHourly turia THourly,
MBI MOTJI GBI MCITOJIB30BaTh HAOOP METOMOB TSI MAHUITYJIMPOBAHUS
noysiMu maHHbIX AnHourly, Hanmpumep:

with AnHourly do
begin
Init (Aleksandr Petrov, Fork lift operator' 12.95, 62);
{BeIBOmMT Ha 3KpaH (PpaMIINIO, JOJDKHOCTb M CYMMY BEITIIIAT}
Show;
end;

CJ'ICHYGT O6paTI/ITb BHUMaHHUEC, YTO OOCTYII K IIOJIAM 0o0BeKTa OoCy-
HIECTBIACTCA HEC MHAYC, KaK TOJILKO C ITOMOIIIBIO METOJOB 3TOTO 00BeKTAa.

2. Pacwupsarowuecs o6sexmot

K coxxanenuto, crannaptHblii Pascal He mpenocTaBisieT HUKaKnX BO3-
MOXHOCTEl ISl CO3MaHUsI TMOKMX MPOLEAyp, MO3BOJISIONIUX paboTaTh
¢ abCOJTIOTHO Pa3HbIMU TUTAMU JaHHBIX. OOBEKTHO-OPUEHTUPOBAHHOE
MPpOrpaMMUPOBAHUE PelaeT 3Ty MPodJeMy € OMOILBIO HACTEAOBAHUS:
€CJIM oMpeieieH MOPOXASHHBIN TUIT, TO METOAbI MTOPOXKIAIOLIETO TU-
Ma HacJleyloTCsl, OHAKO MPU XeJTaHUU OHU MOTYT MepeorpenessiTh-
cs. s nepeonpenesieHus: HaclIeAyeMOoro METOAa NONPOCTY OMUChIBA-
€TCsl HOBBII METO[I C TeM K€ MMEHEM, UTO U Hacjieaye-Mblii MeTO/, HO
C IPYTUM TeJIOM U (IIPU HEOOXOAUMOCTU) C NPYTMM MHOXKECTBOM Ia-
pPaMeTpoB.

Onpenenum gouepHuit mo otHolueHuio K TEmployee tum, npen-
CTaBJISIIOIIMI paOOTHUKA, KOTOPOMY TJIATUTCS YacoBasi CTaBKa, B clie-
MyIOIleM MTpUMepe:

const

PayPeriods = 26; { mepuoas! BHITLIAT }
OvertimeThreshold = 80; { Ha mepuro BHITIIATHI }
OvertimeFactor = 1.5; { moyacoBoit KoaduIUeHT }

type
THourly = object(TEmployee)
Time: Integer;
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procedure Init(AName, ATitle: string; ARate:
Real, Atime: Integer);

function GetPayAmount : Real;

end;

procedure THourly.Init(AName, ATitle: string;
ARate: Real, Atime: Integer);

begin

TEmployee.Init(AName, ATitle, ARate);
Time := ATime;

end;

function THourly. GetPayAmount: Real;

var

Overtime: Integer;

begin

Overtime := Time — OvertimeThreshold,;

if Overtime > 0 then

GetPayAmount := RoundPay(OvertimeThreshold * Rate +
Rate OverTime * OvertimeFactor * Rate)

else

GetPayAmount := RoundPay(Time * Rate)

end;

YenoBek, KOTOpOMY ILIATUTCSI YacoBasl CTaBKa, SIBJISIETCSl paboTalo-
IIMM: OH O0JIafaeT BCEM TeM, YTO MCIIOJb3YeTCs ISl OTpene/eHUs
o0nekTa TEmployee (bamunueii, 10JKHOCTBIO, CTaBKOI), U JIMIIb KO-
JINYECTBO MOJy4aeMbIX TOYACOBUKOM JIEHET 3aBUCUT OT TOTO, CKOJILKO
4acoB OH OTpaboTai 3a Iepuo, Hmomajexalnuii omaare. Takum odpa-
30M, 111 THourly Tpebyercs emie u mmosie Bpemenn Time.

Tak xak THourly onpenensier HoBoe 1osie Time, ero MHULIMAIN3ALIMS
TpebyeT HOBoro merona Init, KOTOpbIii MTHULIMATU3UPYET U BpeMsl, U Ha-
clienoBaHHbBIE MMOJIsl. BMecTO TOro, 4yto6bl HETMOCPEACTBEHHO MTPUCBOUTH
3HAYeHUsT HacJIeqOBaHHBIM TToJIsiM, TakuM Kak Name, Title u Rate, 1mo-
yeMy Obl HE MCIOJb30BaTh BHOBb METON MHULMAIM3ALMM OObeKTa
TEmployee (wuttoctprpyeMblii riepBbiM oriepatopoM THourly.Init).

Bri30B MeTOna, KOTOPBIi MepeonpeneseTcsi, He SBISeTCs TyUIuM
ctwieM. B obiem ciyyae BodmoxkHo, uto TEmployee.Init BeimosHsieT
BaXXHYI0, OTHAKO CKPBITYI0O MHULIUATU3ALIMIO.
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Bri3biBas nepeomnpeneasieMblii METON, HEOOXOAMMO OBITh YBEPEHHBIM
B TOM, UTO MOPOXIEHHbIIA TUM 00bEKTa BKItOYaeT (DyHKIIMOHABHOCTD
ponutensi. Kpome Toro, mo6oe n3MeHeHHe B POAUTEIHLCKOM METOIE aB-
TOMaTUYECKU OKa3bIBAET BIUSIHUE HA BCE MOPOXKIEHHBIE.

ITocne BrizoBa TEmployee.Init, THourly.Init MmoxeT 3aTeM BBIIOJI-
HUTb CBOIO COOCTBEHHYIO MHULIMAJIN3ALIMIO, KOTOpas B 3TOM cilyyae
COCTOMT TOJIBKO B IPMCBOSHUHU 3HAUYECHMSI, TlepeaaHHoro B ATime.

Jpyrum nmpuMepoM MepeonpeesisieMoro MeToia sBjasieTcsl GyHK-
s THourly. GetPayAmount, BeIUMCISIONIAS CyMMY BBIILIAT pado-
TalollleMy Ha IMOYacoBOM cTaBKe. B meiicTBUTEIbHOCTHU, KaXKIbIiA THUI
obowekta TEmployee umeer cBoit Meton GetPayAmount, Tak Kak TUIT
paboTarlero 3aBUCUT OT TOro, Kak IPOM3BOAUTCS pacyeT. Merton
THourly.GetPayAmount nojkeH YYUTHIBaTh, CKOJbKO YacOB padoTal
COTPYIHUK, ObUIM JIM CBEPXypOUHbIEe paOOThl, KAKOB KO3 UILIMEHT
YBEJIMYEHUS 32 CBEPXYPOUHbIe PaOOTHI U T. 1.

Meron TSalaried. GetPayAmount no/KeH JIUIIb AEIUTh CTaBKY pa-
0OTAaIOIIIEero Ha YKCJIO BBIILIAT B KaXKIAOM roay (B HallleM IIpUMepe).

unit Workers;
interface

const

PayPeriods = 26; {B rom}

OvertimeThreshold = 80; {3a Kaxxablil mepuo oriaThi}
OvertimeFactor =1.5; {yBenuyeHue MpoTUB OOBIYHOI OILIATHI}

type

TEmployee = object

Name, Title: string[25];

Rate: Real;

procedure Init (AName, ATitle: string; ARate: Real);
function GetName : String;

function GetTitle : String;

function GetRate : Real;

function GetPayAmount : Real;

end;

THourly = object(TEmployee)

Time: Integer;

procedure Init(AName, ATitle: string; ARate:
Real, Atime: Integer);
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function GetPayAmount : Real;
function GetTime : Real;
end;

TSalaried = object(TEmployee)
function GetPayAmount : Real;
end;

TCommissioned = object(TSalaried)
Commission : Real;
SalesAmount : Real;

constructor Init (AName, ATitle: String; ARate,
ACommission, ASalesAmount: Real);

function GetPayAmount : Real;

end;

implementation

function RoundPay(Wages: Real) : Real;

{okpyrisieM cyMMy BBITIAT, YTOOBI UTHOPMPOBATb CYMMbI MEHBIIIE
NIEHEXXKHOU eTUHUIIbI}

begin

RoundPay := Trunc(Wages * 100) / 100;

TEmployee siBisieTCsI BepIlIMHON Hallleil uepapXuu 00bEKTOB U CO-
nepxut nepBbiii MeTon GetPayAmount.

function TEmployee.GetPayAmount : Real;

begin

RunError(211); { nath olMOKY 3Tana BHIIIOJHEHUS }
end;

MoxeT BbI3BaTh YAUBIEHHE TOT (PakT, YTO METOH JaeT OLIMOKY
BpeMmeHu BeinonHeHus. Eciu Bei3biBaeTcst Employee. GetPayAmount, To
B IIporpamMMme Bo3HuKaeT omnoka. [louemy? [Toromy uto TEmployee siB-
JISIeTCsl BEpIIMHOM Hallleil uepapXuu OOBbEeKTOB U HE OIpenesiseT
peaJIbHOTo paboyero; cliefoBaTeIbHO, HU oauH 13 MeTonoB TEmployee He
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BBI3BIBAETCS ONpPeAeICHHBIM 00pa30M, XOTSI OHM M MOTYT ObITh HacJjie-
NOBaHHbIMU. Bce Halm pabOTHUKM SIBJSIOTCS JTMOO MOYACOBUKAMMU,
MO0 MMEIOT OKJIanbl, J1OO pabdoTaloT Ha caenbiiuHe. Ommbka Ha
9Tare BBITTOJHEHUS MpeKpalllaeT BLIMOJHEHWE TPOrpaMMbl U BBIBO-
IUT 211, 4TO COOTBETCTBYET COOOIIEHUIO 00 OIIMOKEe, CBSI3aHHON C
BBI30BOM a0CTPaKTHOIO MeTona (ecau mporpaMma 1o OlIrOKe BbI3bI-
BaeT TEmployee.GetPayAmount).

Huwuxe nmpusonurcst Mmeton THourly. GetPayAmount, B koTopoM yuu-
THIBAIOTCS TAKWE BEILIM, KaK CBEPXYpOUHasI oruiaTa, YuCciao oTpaboTaH-
HBIX YaCOB U T. II.

function THourly. GetPayAMount : Real;

var

OverTime: Integer;

begin

Overtime := Time — OvertimeThreshold;

if Overtime > 0 then

GetPayAmount := RoundPay(OvertimeThreshold * Rate +
Rate OverTime * OvertimeFactor * Rate)

else

GetPayAmount := RoundPay(Time * Rate)

end;

Meron TSalaried. GetPayAmount HaMHOTro IpoIle; B HEM CTaBKa
JEJTUTCS Ha YUCIIO BBITLIAT:

function TSalaried. GetPayAmount : Real;

begin

GetPayAmount := RoundPay(Rate / PayPeriods);
end;

Ecimm B3rnsayTh Ha MeTon TCommissioned. GetPayAmount, To Oy-
IIeT BUAHO, 4TO OH BhI3biBaeT TSalaried. GetPayAmount, BEIYUCISIET KO-
MUCCHUOHHBIE Y TTPUOABJISIET UX K BeJIMUMHE, BO3BpaIlaeMOii METOIOM
TSalaried. GetPayAmount.

function TCommissioned.GetPayAmount : Real;

begin

GetPayAmount := RoundPay(TSalaried. GetPayAmount +
Commission * SalesAmount);

end;
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BaxxHoe 3aMeuaHue: XOTs1 METO/IbI MOTYT OBITh TIepeonpeaesieHbl, Mo-
JIsl IaHHBIX TIepeonpeessiTbesi He MoryT. [Tociie Toro kak ObL10 onpezese-
HO TT0JIe TAHHBIX B MepapXuu 00beKTa, HUKAKON TOYepHUI TUIT HE MOXKET
OMpPEIEUTh T0JIe JAHHBIX B TOYHOCTH C TAKMM e UMEHEM.

3. Coemecmumocmo munoe 006exKmoe

HacnenoBaHue 10 HEKOTOpOil CTeMeHM M3MEHSIeT TpaBUjia COB-
MmectumocTH TuIoB B Borland Pascal. [TomumMo Bcero mmpodero, mopox-
JNEHHBIM TWI HAC/IEMyeT COBMECTHMOCTb TUIIOB BCEX CBOMX ITOPOXK-
JIAIOIIMX TUTIOB.

DTa paciMpeHHast COBMECTUMOCTD TUITOB MPUHUMAET TPU (POPMBI:

1) Mexny peanu3alusMu OOBEKTOB;

2) MeXay yKasaTeJIsIMM Ha pealu3aliuii 0ObeKTOB;

3) mexnay hopMabHBIMU U (haKTUIECKMMHU MapamMeTpaMu.

OnHakKo OYeHb BaXKHO TIOMHUTBD, YTO BO BCEX TpeX (hopMax COBMECTH-
MOCTb TUTIOB PACIIUPSIETCS TOJBKO OT MOTOMKA K poAuTesto. Apyrumu
CJI0OBaMHU, JIOYEPHUE TUIBI MOTYT CBOOOTHO MCIIOJIb30BaThCsSI BMECTO
POIUTENBCKUX, HO HE HA00OPOT.

Hanpuwmep, TSalaried ssBastercsa moromkom TEmployee, a TCom-
missioned — moromkom TSalaried. [ToMHsT 06 3TOM, pacCMOTpUM Clie-
QYIOIIVE OTTUCAHUSI:

type

PEmployee = “TEmployee;

PSalaried = “TSalaried;

PCommissioned = “TCommissioned;

var

AnEmployee: TEmployee;

ASalaried: TSalaried;

PCommissioned: TCommissioned;

TEmployeePtr: PEmployee;

TSalariedPtr: PSalaried;

TCommissionedPtr: PCommissioned;

Ilpy maHHBIX ONMUCAHUSX CIPABEIIMBBI CJICAYIOIIME OMEePaTOphl
MpUCBavBaHUS:

AnEmployee :=ASalaried;
ASalaried := ACommissioned;
TCommissionedPtr := ACommissioned;
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Ilpumeuanue

TMopoxmnaroiieMy 00beKTY MOXKHO IPUCBOUTD IK3EMITISIP JTI0O0TO 13
€ro MOPOXAEHHBIX TUTIOB. OOpaTHbIEC MPUCBaVBAHUS HEOMYCTUMBI.

DTa KOHLIENIIKS SIBJIsieTCsl HOBO st Pascal, n BHayase, BO3MOXHO,
TPYAHOBATO 3alIOMHUTD, B KAKOM TOPSIIKE CIEAYET COBMECTUMOCTD TH-
moB. HeobxomnMo mymMaTh CIIEMyIONIMM O0pa3oM: MCTOYHUK IOJDKEH
OBITb B COCTOSIHUM TIOJIHOCTBIO 3aTIOJIHUTh TTpUeMHUK. [TopoxkaeHHbIe
TUMBI COMIEPKAT BCE, YTO COAEPKAT UX MOPOXKIAIOIIME TUITLI O1aroaapst
CBOICTBY HacjenoBaHusl. [103ToMy MOPOXIEHHBIM TUM WMMeeT OO
B TOYHOCTH TaKOi1 Xe pa3Mep, JT100 (YTO Yallle BCero 1 ObIBaeT) OH 00JIb-
11I€ CBOETO POAMUTEIsI, HO HUKOT/Ia He ObIBaeT MeHblle. [IpucBoeHue mo-
POXIAIONIEro (POIUTENIBCKOIO) 00bEKTa MOPOXKIEHHOMY (JOYepHEMY)
MOIJIO ObI OCTABUTb HEKOTOPBIE TOJISI TOPOKIEHHOTO OObEKTa HEeoIpe-
JEJIEHHBIMU, YTO OTTACHO M TIO3TOMY HEIOIYyCTUMO.

B oneparopax npucBavBaHUS U3 UCTOYHUKA B TIPUEMHUK OymIyT
KOITMPOBATHCS TOJIBKO TOJISI, SIBJISIIOIIMECST OOIITMMM J1J1s1 00OUX TUIIOB.
B onepaTtope npucBauBaHusI:

AnEmployee := ACommissioned;

Tonbko monst Name, Title u Rate n3 ACommissioned 6yayT cKkomu-
poBanbl B AnEmployee, Tak KaK TOJIBKO 3TH ITOJIS SIBJISIIOTCST OOIIMMM
st TCommissioned u TEmployee. CoBMeCTMMOCTb TUTIOB paboTaeT
TaKKe MEXIY yKa3aTeJIsIMU Ha TUTIBI OOBEKTOB 1 TTOMYMHSIETCS TEM Ke
O0ILIMM MpaBWiIaM, 4TO U IJIs1 peaju3aliuii 00ObeKTOB. YKa3aTellb Ha
ITOTOMKA MOXKeT ObITh IPUCBOEH yKa3aTeslo Ha ponutensi. Ecau mathb
MpeabIyllre ONpeAeseHu s, TO Clenylolle MPUCBauBaHUs yKa3aTe-
Jieit OyayT JOTTYCTUMBIMMU:

TSalariedPtr := TCommissionedPtr;

TEmployeePtr := TSalariedPtr;

TEmployeePtr := PCommissionedPtr;

CrieryeT TOMHUTD, YTO OOpaTHBIE MMPYCBAMBAHWSI HEIOTTYCTHMBI!

®opManbHbIii mapameTp (1160 3HaYeHue, TUOO MmapaMeTp-Iepe-
MEHHas!) TaHHOTO OOBEKTHOTO THUIIA MOXET MPUHUMATh B KauyecTBe
(akTHYeCcKOro mapameTpa 00BbEKT CBOETO K¢ THIIA WIIK OOBEKTHl BCEX
JIOYepPHUX TUMOB. Eciu onpeneauTs 3aroloBOK MPOIEayphl CIEAYIO-
UM 00pa3oM:

procedure CalcFedTax(Victim: TSalaried);
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TO OOMYCTUMBIMU TUHAMKU (DaKTUYECKUX MapaMeTpPOB MOTYT OBbITh
TSalaried mim TCommissioned, Ho He T TEmployee. Victim Takxke
MOXET OBbITh IMapaMeTpoM-TiepeMeHHOM. [1p1 3TOM BBIMOIHSIIOTCS T
K€ MpaBUia COBMECTUMOCTH.

3ameuanue

Mexny napameTpaMy-3HauYeHUSIMA U TTapaMeTpaMu-TiepeMeHHBIMU
eCTh KOopeHHoe omnuure. [Tapamerp-3HaueHue sSIBJISIETCSI yKa3aTeJeM Ha
NMEeNCTBUTEBHBIN, TTOCBUTAEMBIN B Ka4eCTBe MapaMeTpa OObeKT, TOTAa
KaK TapaMeTp-TiepeMeHHast SIBIISIETCS TOJBLKO KOmuel (hakThieckoro
napameTpa. bosee Toro, sta KOnus BKJIIOYAET TOJIBKO TE MOJIsI, KOTOPhIS
BXOISIT B TUI (hOPMaJTbHOTO TIapaMeTpa-3HaueHUsI. DTO O03HavaeT, 4yTo
dakTIecKuii mapaMeTp OyKBaJIbHO IpeodpasyeTcs K TUITY (hOpMaabHO-
ro napametpa. [TapameTp-nepeMeHHast 60Jibllie HAMOMUHAET MpUBEe-
HHe K 00pasily, B TOM CMBICIIE, 4TO (DaKTUIeCKUI TTapaMeTp ocTaeTcs
HEU3MEHHBIM.

AHaJIOrMYHO, eciu GopMabHbIN MapaMeTp SIBJISIETCS yKa3aTejleM
Ha TUTT 00beKTa, PAKTUISCKUI MapaMeTp MOXET ObITh yKa3aTeJieM Ha
3TOT TUII 00bEKTa WM Ha J1000i qoyepHuit tuil. IlycTth maH 3arosno-
BOK MPOLIEAYPHI:

procedure Worker.Add (AWorker: PSalaried);

Toraa HOMYCTMMBIMM THNAMU (PaKTUUECKUX TAapaMeTPOB MOTYT
oniTh PSalaried nnu PCommissioned, Ho He Turmn PEmployee.



JIEKIIUS Ne 14. Accembiiep

1. 06 accemobaepe

Korma-to accemOiiep ObLT SI3BIKOM, 0¢3 3HAHWS KOTOPOIO HEJb3s
OBLIO 3aCTaBUTh KOMIIBIOTEP ClieIaTh YTO-1100 1one3Hoe. [locreneHHo
cuTyanys MeHs1ach. [losBismich 6oiee ynoOHBIE CPeICTBA OOIIEHMST
¢ KoMmnblotepoM. Ho B oTinume ot Apyrux sI3bIKOB acceMojiep He YMU-
pan, 6ojiee TOro, OH He MOT cJeiaTh 3Toro B mpuHiuie. [Touemy?
B nouckax oTBeTa IOIMbITAEMCS MTOHSTh, UTO TaKOE SA3BIK accemoiiepa
BOOOI1IIE.

Eciu KopoTKo, TO A3bIK accemMbJiepa — 3TO CUMBOJIMYECKOE TIpeI-
CTaBJieHME MAIllMHHOTO $I3bIKa. Bce mpollecchl B MalllMHE Ha CaMOM
HU3KOM, anmnapaTHOM YPOBHE IIPUBOISITCS B ACHCTBUE TOJbKO KOMaH-
JaMM (MHCTPYKIMSIMU) MalIMHHOTO si3bika. OTCioia TMOHSITHO, 4TO,
HECMOTpsI Ha olIlee Ha3BaHUE, SI3bIK acceMOJiepa IJIs1 Kaxaoro TUIla
KOMITbIOTEPA CBOM. DTO KacaeTcsl M BHEIIHETO BUIa ITPOrpaMM, HaIli-
CaHHBIX Ha acceMOJiepe, U Uei, OTpaxkeHUEeM KOTOPBIX 3TOT SI3bIK SIB-
JISIeTCS.

[To-HacrosiieMy pelnTh MpodieMbl, CBSI3aHHBIE C allnaparypoi
(unu, gaxe GoJiee TOro, 3aBUCAILINE OT allllapaTyphl, KakK, K IpUMeEpY,
MOBBILLIEHNE OBICTPOASHCTBUS IIPOrPaMMBbl ), HEBO3MOXXHO 0€3 3HaHUSI
acceMOJiepa.

TTporpaMMuCT Mian 11060 APYroii MoJb30BaTeIb MOTYT UCIIOJIb30-
BaTh JIIOObIE BHICOKOYPOBHEBBIC CPENCTBA BILIOTh J0 MPOrpamMMm Io-
CTPOEHUS BUPTYaJIbHBIX MUPOB U, BO3MOXHO, JaXe He MOA03PeBaTh,
YTO Ha CaMOM jieJie KOMITbIOTEep BBIMOJHSICT HEe KOMaH/Ibl SI3bIKa, Ha
KOTOpOM HarucaHa ero IporpaMmma, a MX TpaHC(HOpPMHUpPOBaHHOE
npeacTaBieHre B (DOpMe CKYyYHOM U YHBLJIOHN IOCJIEeI0BaTEIbHOCTU
KOMaH/I COBCEM JIPYroro sI3bIKa — MAllMHHOTO. A Tenepb IPeICTaBUM,
YTO Yy TaKOTO TI0JIb30BaTesisi BO3HWKIJA HeCTaHIapTHas TpobJieMa.
K mpumepy, ero nmporpamma nonpKHa paboTaTh ¢ HEKOTOPBIM HEOOBIY-
HBIM YCTPOMCTBOM WJIM BBIMOJHSATH JAPYyrue NEUCTBUS, TpeOyrolIne
3HAaHUS TPUHLUMNOB PabOThI ammaparypbl KoMmmblorepa. Kakum Obl
XOpPOLIMM HM ObLI SI3bIK, HA KOTOPOM IPOrPAMMUCT HaIKMCall CBOIO
nporpammy, 6e3 3HaHuUs accembiiepa emy He oboiiTuck. M He cityuaii-
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HO TIPaKTUYECKU BCE KOMIUISITOPHI SI3bIKOB BHICOKOTO YPOBHSI COMEP-
KaT CPeJCTBA CBA3U CBOMX MOJYJIel ¢ MOIYy/IsIMU Ha acceMbiiepe JTubo
TOAIEPKMBAIOT BBIXOA Ha acceMOJIEpHBINM YPOBEHBb MPOrpaMMUpPOBa-
HUS.

KomrbroTep cocTaBieH M3 HECKOJIbKUX (DU3MUYECKUX YCTPOKCTB,
Kaxaoe M3 KOTOPBIX MOAKIIOYEHO K OITHOMY OJIOKY, Ha3bIBaEMOMY
CUCTEMHBIM. YTOOBI MOHSATHh MX QYHKIIMOHAJbHOE Ha3zHaueHue, Mo-
CMOTPUM Ha CTPYKTYPHYIO CXeMY TUITMYHOTO KOMIIbloTepa (puc. 1).
OHa He MpeTeHIyeT Ha 0e3YCIOBHYIO TOYHOCTb U UMEET 1IeJIbIO JIUIITh
MokasaThb Ha3HaueHMe, B3aMMOCBSI3b M TUIIOBOI COCTaB 3JIEMEHTOB
COBPEMEHHOTO MEePCOHATBHOTO KOMIIbIOTEPA.

VANVAN
[VcrpoiicTBo yripasienus]| Buzgeo
[Brok Muxpoxoman |
<
Aynuo
|PCFI/ICTp0BaH naMsITL|
N -
ApI/I(I)MeTI/IKOO JIOTUYECKOe HOKMJI
YCTPOMCTOB
Kenr-mamsrts 1-ro
YPOBHS D HIM]
<
I IpuHTep
OneparrBHasi MaMsTh <~—
Monem
‘\/ ‘\/7 \/?

Mwunpa luna IIuaa
3Ipeca JAHHBIX YIIPaBICHUS

Puc. 1. CmpykmypHas cxema nepcoHanbHoeo Komnsiomepa

2. Ilpoepammnasn mooeav mukponpoueccopa

Ha coBpeMeHHOM KOMITBIOTEPHOM pPBIHKE HabogaeTcs 60IbIIoe
pa3Hoo0Opa3ue pa3IMIHbIX TUTIOB KOMITbIOTEPOB. [103TOMY BO3MOXHO
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MPEIIoNOXNUTh BOSHUKHOBEHUE Y MOTPEOUTENST BOMIPOCA O TOM, KakK
OLIEHUTb BO3MOXHOCTH KOHKPETHOTO TUTIA (UM MOJIEJIN) KOMITbIOTE-
pa M ero OTIMYMUTENIbHbIE OCOOEHHOCTH OT KOMITBIOTEPOB APYTMX
TUIOB (Mozeeit). YToObl coOpaTh BOSAMHO BCE MOHSTUS, XapaKTepu-
3YIOIIIMEe KOMITBIOTEP C TOYKU 3pEHUS ero GyHKIIMOHAIBHBIX ITPOTrpaM-
MHO-YTIPaBJISIEMbIX CBOMCTB, CYIIECTBYET CTICIIUATIbHBINA TEPMUH — ap-
xutektypa DBM. BmepBeie moHsaTue apxutektypa OBM crano
YIOMUHATBCS C MOSIBIEHUEM MAIIMH 3-TO TTOKOJIEHUS IJI1 UX CPaBHU -
TEJIbHOW OLICHKH.

K uzydyenuro si3pika accemoiiepa J1000ro KOMIbIOTEPa UMEET CMBICTT
MPUCTYIATh TOJBKO TOCJIE BBISICHEHUST TOTO, KaKasi YaCTh KOMITbIOTepa
OCTaBJIeHa BUIMMOM W IOCTYITHOM NJIsi IPOrPaMMUPOBAHMST Ha 3TOM
sg3bIKe. DTO TaK HasblBaeMasl MpPOrpaMMHasi MOJIEb KOMIIbIOTepa,
YacThlo KOTOPO SIBJISIETCS TporpaMMHasi MOfIeJIb MUKPOIIpolieccopa,
KOTOpast COAEPXXUT TPUALIATH ABa PETUCTPaA, B TOIM WJIK UHON Mepe J0-
CTYTHBIX [IJI51 UCTIOJIb30BAHUSI IPOTPAMMUCTOM.

JlaHHBIE perucTPhl MOKXHO Pa3le/IUuTh Ha IBE OOJIBIIINE TPYIIIThI:

1) 6 moJb30BATEILCKUX PETUCTPOB;

2) 16 CUCTEMHBIX PETUCTPOB.

3. lloav3zoeameavckue pecucmpol

Kak cnenyeT n3 HazBaHMSI, TIOJb30BATEIbCKUMM PETUCTPHI HA3bI-
BalOTCS TTIOTOMY, YTO TIPOrPAMMUCT MOXET MCIOJIb30BaTh UX MPU Ha-
nycaHuy cBoux nporpaMm. K atuMm perucrpam otHocsaTcs (puc. 2):

1) BoceMb 32-OGUTHBIX PETUCTPOB, KOTOPbIE MOTYT UCMOJIb30BaTh-

cs TIPOTPaMMMCTaMHU JUTSI XpaHEHWs TaHHBIX W aIpecoB (MX ellle

Ha3bIBAIOT perucTpamu odiiero HazHaueHuss (POH)):

eax/ax/ah/al;
ebx/bx/bh/bl;
edx/dx/dh/dl;
ecx/cx/ch/cl;
ebp/bp;
esi/si;

edi/di;
esp/sp.

2) IIecTb PEruCTPOB CETMEHTOB: ¢S, ds, ss, es, fs, gs;

3) perucTpnl COCTOSIHUS U YIIPaBICHUS:

peructp ¢naros eflags/flags;
pEerrcTp yKasaressi KOMaHIb eip/ip.
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Peructpsl o0111ero Ha3HAYEHUS:

eax ax
ah [ al
31 15 7
dx
edx dh ] dl
31 15 7
ecx X
ch [ cl
31 15 7
bx
ebx bh | bl
31 15 7
ebp bp
31 15
esi si
31 15
edi di
31 15
esp Sp
31 15
CerMeHTHBIE PETUCTPDL: | cs
15
| ss
15
| ds
15
| es
15
| fs
15
| gs
15
Peructpsbl dyiaroB u ykasaresisi KOMaH/I:
eflags | [ ax
31 15
eip | I ip
31 15

Puc. 2. Iloavzosamenvckue pecucmpol
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MHorue 13 3TUX PerucTpoB MPUBEACHBI C HAKJIOHHOM pa3menu-
TEBHOM YepTOii. DTO He pa3Hble PETUCTPHI — 3TO YACTH OJHOTO OOJTb-
moro 32-pa3psimHOTO perucTpa. X MOXXHO MCTTOJIB30BaTh B IPOTpaM-
Me€ KaK OTIe/IbHbIe OOBEKTHI.

4. Pecucmpot 06wezo nasnavenus

Bce perncTphl 3T0i TPYMITHI TO3BOJISTIOT 00PAIaThCs K CBOMM

«MJTAIIITAM» JacTsIM. McTonp30BaTh IS cCaMOCTOSITEITHHOU ampe-
callMy MOXHO TOJIBKO Mutafiivie 16- u 8-OGUTHBbIE YaCTU STUX PETUCT-
poB. Crapive 16 OUT 3TUX PETUCTPOB KaK CAMOCTOSITEIIbHBIE 00BEeK-
ThI HEOCTYITHBI.

Tlepeuncinum perucTpbl, OTHOCSIIIUECS K IPYIIIE PETMCTPOB OOIIIe-
ro Ha3HaueHMs. Tak KaKk 3TH perucTphl GU3NIECKU HAXOISATCS B MUK-
porporieccope BHYTpU apuPMeTUKO-TOTuIecKoro ycrporicta (AJ1Y),
TO WX eIlle Ha3bIBaloT peructpamu AJ1Y:

1) eax/ax/ah/al (Accumulator register) — aKKyMyJIsITOD.

TpumeHsieTcst As1 XpaHeHUsI TIPOMEXYTOUHBIX JaHHBIX. B Heko-

TOPBIX KOMaHIaX MCIIOJb30BaHUE 3TOTO PETUCTPA 00SI3aTENIbHO;

2) ebx/bx/bh/bl (Base register) — 6a30BbIli pETUCTP.

[MpuMensteTcs 11st XxpaHeHMs 6a30BOTO aipeca HEKOTOPOTO 00BEK-

Ta B IIAMSITH;

3) ecx/cx/ch/cl (Count register) — perucTp-cueTumK.

TIpuMeHsieTcs B KOMaHIaX, MPOM3BOISIINX HEKOTOPbIE TIOBTOPSIIO-

mmecs aeiictBusi. Ero ucrnosb3oBaHue 3a4acTylo HESIBHO M CKPBITO

B aJITOPUTME pabOTHI COOTBETCTBYIOIIEH KOMAH/IBI.

K mpumepy, KoMaHIa OpraHU3aluy KA loop, KpoMme mepenadn

yIpaBJeHUs] KOMaH/Ie, HaXOASIIECsT IO HEKOTOPOMY afipecy, aHa-

JIM3UPYET U YMEHbIIAeT Ha eNUHUILYy 3HAUEHUE PErucTpa ecx,/cx;

4) edx/dx/dh/dl (Data register) — perucTp JaHHBIX.

Tak ke, Kak 4 peructp eax/ax/ah/al, oH XpaHUT IIPOMEXKYTOUHbIE

naHHBIE. B HEKOTOPBIX KOMaHIaX ero MCIOJIb30BaHUE 00s3aTelb-

HO; JUTT HEKOTOPBIX KOMaH]I 3TO TTPOMCXOAUT HESIBHO.

Cremyronine 1Ba peTUCTpa UCIOIb3YIOTCS TSI IOAISPKKHY TaK Ha-
3bIBA€MBbIX 1I€TIOYEUHBbIX OTepaluii, T. €. omnepaluii, MPOU3BOASIIINX
Mocae0BaTeIbHYI0 00pabOTKY 1eMoUYeK dJIEMEHTOB, KaXIblii U3 KO-
TOPBIX MOXET UMETD IIuHY 32, 16 vu 8 6ur:

1) esi/si (Source Index register) — MHIEKC UCTOYHUKA.
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OTOT PEerucTp B LIEMOUCYHBIX OMNEPALMSIX COACPXKUT TEKYIIUiA afl-

pec 3JeMeHTa B LIeNOUKe-UCTOUHUKE;

2) edi/di (Destination Index register) — uHAEKC TpueMHUKA (110~

JIygartesisi). DTOT PETMCTpP B LIEMTOYEYHBIX OMEepalusaX COMEPKHUT Te-

KYLIUI agpec B LIEMOYKe-IIPUEMHUKE.

B apxutekType MUKpOIIpolieccopa Ha MPOrpaMMHO-aIapaTHOM
YPOBHE MOAAEPKUBACTCS TaKasl CTPYKTYpa JaHHbBIX, Kak cTek. [Iis pabo-
ThI CO CTEKOM B CHUCTEME KOMAaH]I MUKPOIIPOLIECCOPA €CTh CIIeLIMaIbHbIC
KOMaH/Ibl, a B TIPOrpaMMHOI MOJIEM MUKpOIpolieccopa Ijsi 3TOro
CYILECTBYIOT CHIELIMAIbHbIE PETUCTPHI:

1) esp/sp (Stack Pointer register) — peructp ykazaTelsiss CTeKa.

ConepXuT yKa3aTe/lb BepIIMHBI CTeKa B TEKYIIIEM CETMEHTEe CTeKa.

2) ebp/bp (Base Pointer register) — peructp ykazarest 6a3bl Kaapa

creka. [IpeqHa3HaueH IJIs1 OpraHMU3alMK IIPOU3BOILHOIO AOCTYIA

K JAHHBIM BHYTPH CTEKa.

Wcnonb3oBaHKMe XECTKOTO 3aKPEIICHUSI PETUCTPOB AJISI HEKOTO-
PBIX KOMaH]I TTO3BOJISIET 60JIee KOMITAKTHO KOIUPOBATh MX MAIlIMHHOE
npencraBieHue. 3HaHWE 9TUX OCOOCHHOCTEM ITO3BOJUT IIPU HEOOXO-
JUMOCTHU XOTSI OBl Ha HECKOJbKO OAWT COKOHOMUTH MaMSITh, 3aHU-
MaeMylo KOJIOM ITPOrPaMMBbl.

5. Ceemenmmuie pecucmpot

B nporpaMMHOii MoIeIM MUKPOTIPOIIECCOPa UMEETCS IIEeCTh Cer-
MEHTHBIX PETUCTPOB: CS, ss, ds, es, gs, fs.

Mx cymectBoBaHre 00YCIOBICHO CIIelIM(UKON OpraHu3ali U UC-
MOJIb30BaHUS ONEPATUBHOM IMaMSATH MMKpolpoueccopamu Intel. OHa
3aKJTII0YAeTCSl B TOM, YTO MUKPOIIPOLIECCOP armapaTHO IOIIePXKUBAET
CTPYKTYPHYIO OpPraHM3aiuio MporpaMMbl B BUIE TpeX 4acTeid, Ha3bl-
BaeMbIX cerMmeHTaMu. COOTBETCTBEHHO TaKasl OpraHU3alus MaMsITH Ha-
3bIBAETCSI CETMEHTHOM.

[1s1 TOro YTOOBI YKa3aTh Ha CETMEHThI, K KOTOPBIM MporpaMmma UMeeT
JIOCTYTT B KOHKPETHbIIA MOMEHT BpEeMEHU, U MpeAHa3HAYeHbl CErMEHT-
Hble perucTtpbl. MakTryecku (¢ HEOOJIBIION MOIMPaBKO) B 3TUX pe-
TUCTpax colepXkarcs ajapeca MaMsTh, C KOTOPbIX HAYMHAIOTCSI COOT-
BETCTBYIOIIIME CerMeHThl. Jlornka oO0pabOTKM MAaIlMHHOW KOMAaHJIbI
MOCTPOEHA TaK, YTO MPU BEIOOPKE KOMaHIbl, 1OCTYIIE K TaHHBIM MTPO-
rpaMMBbI WM K CTEKY HESIBHO MCIIOJIb3YIOTCS aapeca BO BITOJIHE OIpe-
JIEJIEHHBIX CETMEHTHBIX PErucTpax.
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Mukpornpolieccop MOoAAEPXKUBAET CIEAYIOLIUE TUTbl CETMEHTOB.

1. CermeHt konma. ComepXuT KOMaHAbI ITporpaMmal. JIist noctyna
K 3TOMY CETMEHTY CIYXUT peeucmp cs (code segment register) — cer-
MEHTHBII peructp Koga. OH COEepPKUT afpec CerMeHTa ¢ MalllMHHBI-
MM KOMaHJIaMM, K KOTOPOMY MMeEeT JOCTYIl MHUKpoIlpoleccop (T. e.
9TU KOMaHJIbl 3aTPYyXaroTcsl B KOHBEEp MUKPOTIPOLIeCcCopa).

2. Cermenr maHHbBIX. ComepXUT oOpabaThIBaeMbIC IIPOrPaMMOIL
naHHble. JIJ1s JocTyna K 3TOMY CETMEHTY CIIYXXUT peeucmp ds (data seg-
ment register) — CerMEHTHBIN PETUCTP AaHHBIX, KOTOPBI XpaHUT ajI-
pec cerMeHTa JaHHbIX TeKYILei TPorpaMMbl.

3. CerMeHT cTeka. DTOT CETMEHT IMPeACTaBISIET CO00i 00J1acTh Ma-
MSITH, Ha3bIBaeMylo cTeKoM. PaGoTy co cTeKOM MUKPOIIPOIIECCOP Op-
TaHU3YET 110 CJenyoleMy MPUHIUIY: TTOCIAeIHUI 3aTUCaHHbIN B 3Ty
00J1aCcTh 3JIEMEHT BbIOMpaeTcs MepBbIM. [IJ1s1 TOCTyIa K 3TOMY CerMeH-
Ty CIIYXKUT peeucmp ss (stack segment register) — CerMeHTHBI PETUCTP
cTeka, cojiepKallvii aapec CerMeHTa cTeka.

4. JIOTIONMHUTEIbHBII CErMEHT AaHHbIX. He SIBHO aJiropuTMBbI BBITOJ-
HeHUs1 OOJIBIIMHCTBA MAIIMHHBIX KOMaH/I TPEIoaraioT, 4To oopada-
ThIBAEMbI€ UMM JIAHHBIE PACTIOJIOXKEHBI B CETMEHTE JaHHBIX, apeC KOTO-
pOro HaxoAUTCSl B CErMEHTHOM peeucmpe ds. Eciu mnporpamme
HEIOCTaTOYHO OJTHOTO CerMEHTA TaHHBIX, TO OHA UMEET BO3MOXXHOCTD
HCIOJIb30BaTh €11le TPU JOMOJIHUTEIbHbIX CerMeHTa AaHHbIX. Ho B OT-
JINYKE OT OCHOBHOTO CETMEHTAa JaHHBIX, aIpeC KOTOPOTO CONEPXKUTCS
B CETMEHTHOM peeucmpe ds, IPU UCIIOJIb30BAHUM JOTOJIHUTEIbHBIX
CErMEHTOB JIAHHbIX UX ajipeca TpeOyeTcsl yKa3blBaTh SIBHO C TOMOLIbIO
creradbHbIX MPedUKCOB MepeonpeaeeHns] CETMEHTOB B KOMaHIe.
Anpeca JOTIOJIHUTENbHBIX CETMEHTOB JIaHHBIX AOJIKHBI CONEPXKAaThCs
B peaucmpax es, gs, fs (extension data segment registers).

6. Pecucmput cocmosnus u ynpasieHus

B MUKpoIpolieccop BKIIOYEHBI HECKOIBKO PETUCTPOB, KOTOPHIE
MOCTOSTHHO COAEPXKAT MHGOPMALIMIO O COCTOSTHIU KaK CaMOT0 MUKPO-
npoleccopa, Tak U MPorpaMMbl, KOMaH/bl KOTOPO B NaHHBI MO-
MEHT 3arpy>kKeHbl Ha KOHBelep. K aTM perucrpaM oTHOCATCS:

1) peructp ¢naros eflags/flags;

2) perucTp ykasartesst KOMaHIbI eip/ip.
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Hcnonb3yst 3T perucTpbl, MOXKHO TOJIy4aTh MH(pOPMALIUIO O pe-
3yJIbTaTax BbITIOJHEHUSI KOMaH U BJIUSITh HA COCTOSIHUE CAMOTO MUK~
pornpoleccopa. PaccMoTpuM noapoOGHee Ha3HaYeHHE U CONEPXKUMOe
3TUX PETUCTPOB

1. eflags/flags (flag register) — peructp diaro. PaspsimHocTb
eflags/flags — 32/16 6ut. OTaeabHBIC OUTHI JAHHOTO PETUCTpa UMEIOT
ompenesieHHOe (hYHKITMOHAbHOE Ha3HAUCHUE U Ha3bIBalOTCs (iiara-
MM. MJammiasi yacThb 3TOTO PETMCTpa TOJHOCTBhIO aHAJOTMYHa pe-
ructpy flags mnsa i8086. Ha pucyHke 3 moka3aHO COAEpPKMMOE peru-
ctpa eflags.

®naru cocTosIHUS

®j1ar BIOXXKEHHOCTH 3aJa4U
YpoBeHb PUBETUTHPOBAHHOCTH BBOJA-BBIBOIA

®nar nepenoJiHeHUS

®dJar 3Haka
eflags(0...31) eflags(0...15)

®ar Hynst
BcnoMoraTenpHbIi iar mepeHoca
[

®drar yeTHOCTH
®nar nepeHoca
31f...] 18] 17| 16|15]14 [13 12|11 |10 [09]08|07[06[0504[03[{02 (01 00
0 |...]ACIVM|RF| 0|NT|IO PL|OF|DF|IF|TF|SF|ZF 0 |AF 0 |PH 1|CF
[
®j1ar yrpapiaeHUSI:
®nar HanpaBIeHUS

CucreMHbIe (h1aru:

dJar TpacCUPOBKU

®nar npepbIBaHUSI

®j1ar BO30GHOBIICHUS

®zar BuptyaiabHOTo 8086

(bsrar KOHTPOJIST BEIPABHUBAHUS

Puc. 3. Codepacumoe pecucmpa eflags

Wcxonss u3 ocoOeHHOCTel HCIOJb30BaHMs (jlalu perucrpa
eflags/flags MOXXHO pa3neauTh Ha TPU TPYIIIILIL:

1) Bocemb (hy1aroB COCTOSIHUSI.

DT Gaaru MOTYT U3MEHSITHCSI TOCJe BBIMOTHEHUS] MAITMHHBIX

komaHa. Dmaru coctosiHUS peeucmpa eflags OTpaxaloT 0COOCHHO-
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CTU pe3yJibTaTa UCIMOJHEeHUsT apudMeTHIeCKUX WU JIOTUYECKUX
onepaiuit. OTo g1aeT BO3MOXHOCTb aHAJIM3UPOBATh COCTOSIHUE BbI-
YUCJIUTEBHOTO TMpoliecca U pearuipoBaTh Ha HETO C MIOMOIIBIO KO-
MaH[I yCJIOBHBIX TIEPEXOIOB U BI30BOB MoAIporpaMm. B Tabuie 1
MpUBEICHBI (BJIary COCTOSTHUSI M YKa3aHO WX Ha3HAUYeHUeE.

2) onuH (piar ynpaBiaeHUS.

0O6o3Havaercs df (Directory Flag). On Haxoautcst B 10-M Gute pe-
ructpa eflags M ucrnosb3yercsl 1eMOYEUYHBIMM KOMaHIaMHU.
3HaueHue (uiara df onpenesnsier HarpaBjeHHUE TTO3JIEMEHTHOM 00-
paboTKM B 3TUX OMepalusx: OT Hadaja cTpoku K koHiy (df = 0)
MO0 HAa00OPOT, OT KOHIIA CTPOKHU K ee Havany (df = 1).

st paboThl ¢ piiarom df cylecTBYIOT crieliaibHble KOMaHabL: cld
(cHsaTb dnar df) u std (ycraHoBuTh daar df).

TIprmeneHMe 3THX KOMaHJ, ITO3BOJIsIeT npuBecTH ¢iiar df B cooTBeT-
CTBUE C aJITOPUTMOM 1 0OECIIEYNTh aBTOMATIUYECKOE YBETMICHUE VTN
YMeHbBILIEHWE CUETIMKOB TTPU BBHITIOTHEHUH OTIEpaIIMiA CO CTPOKAMM.
3) 1ATh CUCTEMHBIX (DJIaroB.

VYHpaBisiioT BBOAOM-BBIBOIOM, MaCKUPYEMBIMHU TIPEPBIBAHUSIMU,

OTJIANIKOM, MepeKIIOUeHNEM MEXIY 3aJadyaMi W BUPTYaJIbHBIM pPEXK-
MoM 8086. TTpuKITagHBIM TIpOrpaMMaM He PEKOMEHIYETCS MOTUMPUIII-
poBaTh 0e3 HEOOXOMMMOCTH 3T (pyiaru, Tak Kak B OOJBIIUHCTBE CITy-
YaeB 3TO IPUBEICT K MpPephIBAHUIO pabOTHI ITporpaMMEl. B Tabmuiie 2
MepeUnCaeHbl CUCTEMHBIE (DJIaru, UX Ha3HAUYEHUE.

®Daaru cocrognusd

Tabauya 1

MnueMoHHKA
¢nara

®Djar

Howmep outa
B eflags

CopepxaHue
¥ Ha3HAYEHHE

Cf

®jar
nepeHoca
(Carry Flag)

1 — apudmeTnaeckas onepa-
1IMS1 TIpoW3Besia TIepeHoC U3
cTapiiero OuTa pesysbTara.
CrapummM seisiercs 7, 15 wm
31-it1 OUT B 3aBUCUMOCTU OT
pa3MepHocTU oriepanaa; 0 —
riepeHoca He ObLIo

Pf

®nar napu-
TeTa
(Parity Flag)

1 — 8 Miammmx pa3spsiioB
(aTOT hrlar — TONBKO IS 8
MJIAIIIUX Pa3psUIoB OTepaH-
Jia JI0O0ro pa3mepa) pesysib-
Tara comepKar YeTHOE YUCIIO
emuaMIT; 0 — 8§ MTaIIIMX pas-
PSIIOB  pe3yaibTaTa coiepar
HEUYETHOE YMCIIO ETUHMIL
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IIpodonscenue mab. 1

MHeMOHHKA ®ar Howmep oura CopnepxaHue
¢aara B eflags W HAa3HAYEHHe
Tonbko mis KoMaHa, pabo-
tatorux ¢ BCD-uncnamm.
®dukcupyer (akt 3aema U3
Bcnomora- py ¢
N MJIaIIe TeTpanbl pe3yiib-
TEJbHBII
Tata: 1 — B pe3yJabrare
(baar nepe- ornepalyy CIOXKEHHUS ObLT
Af Hoca 4 i oisBeﬂeH repeHoc 13
(Auxiliary :3 s1a 3 B CTa pmnﬁ a3
carry Flag) pasp P P
psil, WIA TIpU BbIYMTAHUU
ObLT 3aeM B pa3psia 3 muiad-
IIei TeTpanbl U3 3HAYCHUS
B CTaplleii TeTpaje;
7f ®nar vyns 6 1 — pe3yabTaT HyJIEBOIA;
(Zero Flag) 0 — pe3yabpTaT HEHYJIEBOM
OTpaxaeT COCTOSIHME CTap-
1rero ouTa pesysbrara (OUThI
7, 15 v 31 mnst 8-, 16- v
®rar 3uaxa 32-pa3psiiHbBIX  OTIEepPaHIIoOB
Sf (Sign Flag) 7 pasp p
COOTBETCTBEHHO): 1 — cTap-
1LIMIA OWT pe3ynbTaTa paBeH 1;
0 — crapmmit OUT pe3yib-
tata paBeH (
®nar of ucronb3yercst st
(rkcupoBaHus hakTa more-
¥ 3Hayallero Oura TIpu
®nar p » P
apu(MeTUIecKux  omepa-
nepenoJ-
uusix: 1 — B pesyJibTare ore-
HEeHUS
Of 11 payy IIPOMCXOIUT TIEpeHOC
(Overflow (3aeM) B (13) cTapllero, 3Ha
Flag) D ’

KOBOTO OuTa pesysbrara (ouv-
To1 7, 15 v 31 s 8-, 16 umm
32-pa3psiiHbIX ~ OIepaHIOB
COOTBETCTBEHHO); 0 —
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Oxkonuanue maon. 1

MnueMoHnKa
c¢aara

®nar

Homep oura
B eflags

CopepxaHnue
U HA3HAYECHUE

B pe3ysbTate orepaly He
MIPOMCXOIUT ITIepeHoca (3ae-
Ma) B(M3) cTapliero, 3Ha-
KOBOTO OUTa pe3yabraTa

Iopl

YpoBeHb

12. 13

Hcnonb3yeTcs B 3allMIIEH-
HOM pexkrMe paboThl

Cucremnbie ¢uiaru

Tabauya 2

MnueMoHHKA
¢nara

®aar

Howmep oura
B eflags

CopepxaHue
W Ha3HAYEHHE

Tf

®jar Tpac-
CHUPOBKU
(Trace Flag)

IIpennazHaueH Wi OpraHu-
3al1M TIOIIArOBOM PabOTHI
MMKPOITPOLIECCOPA.

1 — MUKpoIIpoIeccop reHe-
pUpyeT TpepbIBaHUE C HO-
MepoM | Tiocie BBITIOJTHEHUST
KaXI0 MallIMHHOM KOMaH-
Ibl. MOXeT MCIOoNIb30BaThCs
Ipu OTJAAKE IIPOrpamm,
B YaCTHOCTH OTJIAMIUKAMMU;
0 — obbryHast paborta

If

®jar npe-
phIBaHUS
(Interrupt
enable Flag)

[lpenHa3HayeH UIsT paspe-
IIEHWS WIM 3alpeleHust
(MackMpoBaHUs) arapar-
HBIX TIpepbIBaHUIi (MIPEepbI-
BaHuii 1o Bxomy INTR).

1 — ammaparHble IIpepbiBa-
HUSI pa3pellieHbl;

0 — amnmapartHbie MpepbiBa-
HUS 3alpelleHbl

16

Wcnonw3yercs mpu obpa-
0OTKe MpepbhIBAaHUM OT pe-
TUCTPOB OTJIAIKH.
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Oxkonuanue maban. 2

MnuemoHuKa
¢nara

®@jar

Howmep oura
B eflags

CopaepxaHue
¥ Ha3HAYEHHE

Vm

17

IIpr3Hak paboOThl MHKpPO-
Tpoleccopa B peXXuMme BUp-
TyanbHoro 8086.

1 — mpoueccop paboTaer
B pEXMME BUPTYaJIbHOTO
8086;

0 — mpoueccop pabortaer
B pealbHOM WJIM 3alllMIIeH-
HOM peXuMe

®jar KoHT-
DOJIS BbI-
paBHMBaHUS
(Alignment
Check)

18

[IpenHazHavyeH ST paspe-
ILIEHUST KOHTPOJISI BbIpAaBHU-
BaHUS TIpM  OOpalleHUsIX
K mamatu. Mcmomb3yercs
COBMECTHO C OuTOM am
B cucteMHOM peructpe cri.
K mpumepy, Pentium paspe-
1IaeT pa3MellaTb KOMaH/Ibl
M TaHHBIE C JIIOOOTO aapeca.
Ecmm tpebyetcst KoHTpOm-
poBaTh BbIpAaBHUBAHUE TaH-
HBIX M KOMaHJI TI0 aJpecam,
KpaTHbIM 2 win 4, TO ycTa-
HOBKa JaHHBIX OVTOB ITPUBE-
JIeT K TOMY, YTO Bce obparlle-
HMSI TIO HEKpaTHBIM aipecam
OyayT BO30YKAATh UCKITIOUM-
TeJIbHYIO CUTYAlINIO

2. eip/ip (Instraction Pointer register) — perucrp-ykasaresib KOMaH]I.
Peructp eip/ip umeet pa3pssaHOCTb 32 / 16 OUT U COAEPKUT CMEILIEHNE
cleayoNiei moaiexaliei BHITOJIHEHNIO KOMaHIbl OTHOCUTENILHO CO-
JIEPKMMOTO CETMEHTHOTO PETUCTPA CS B TEKYIEM CerMEHTe KOMaH]I.
DTOT PETUCTP HEMOCPEACTBEHHO HEIOCTYIEH IMPOTpaMMUCTY, HO 3a-
Ipy3Ka M U3MEHEHUE ero 3HaueHMS TTPOM3BOASTCS Pa3TUIHBIMU KO-
MaHAaMU YIIPaBJICHUS, K KOTOPBIM OTHOCSTCSI KOMaH-Ibl YCJIIOBHBIX
1 0e3yCIIOBHBIX MEPEXOJI0B, BbI30Ba MPOLIEAYP M BO3BpaTa 13 Mpolie-
nyp. Bo3HMKHOBEHME MpepbhIBAHUI TaKKe MPUBOAUT K MOAU(DUKAIIUN
peructpa eip/ip .
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JIEKIIMA Ne 15. Peructpsl

1. Cucmemmuwie pecucmpol MUKponpoueccopa

CaMo Ha3BaHME 3TUX PETUCTPOB TOBOPHUT O TOM, UYTO OHU BBITIOJTHSI-
10T crietmduyeckue GyHKIMU B cucteMe. Mcnonb3oBaHMe CUCTEMHBIX
PETUCTPOB XECTKO periaaMeHTHpoBaHO. MIMeHHO OHM 00OecrnedyurBaioOT
paboTy 3alMIIEHHOTO pexXuma. X Takxke MOXHO paccMaTpuBaTh Kak
YacTh apXUTEKTYpbl MMKPOIpOlieccopa, KOTopasi HaMepeHHO OcCTa-
BJIEHa BUAMMOM JIJIS TOTO, YTOOB!I KBAIU(MDULIIMPOBAHHbBI CUCTEMHBIN
MPOTPAMMUCT MOT BBITTOJIHUTH CaMble HU3KOYPOBHEBbBIE OTIePalINH.

CucTeMHbIe pErMCTPBl MOXKHO Pa3le/IUTh Ha TPU IPYMIIIHL:

1) dertblpe perucrpa ynpaBieHUs;

2) 4YeTbIpe perucTpa CUCTEMHbIX alpecoB;

3) BOCEMb PErucTpOB OTIAAKH.

2. Pecucmpul ynpaeaenus

B rpymmy perucTpoB yIrpaBieHUsT BXOISAT 4YeThipe perucrpa: crl,
crl, cr2, cr3. DT perucTpsl IpeaHa3HaYeHBbI IUIS1 OOIIETo YIIPaBISHUS
cucTeMOi. PerncTpnl yrpaBieHUsI HOCTYIHBI TOJBKO IMporpamMmam
C ypoBHeM IpuBuiIeruii 0.

XOTS1 MMKPOIIPOLIECCOP MMEET YEThIpe PErucTpa yrpaBieHus, 10-
CTYITHBIMU SIBJISIFOTCSI TOJIBKO TPU U3 HUX — UCKIIoUaercs crl, ¢pyHK-
LIMM KOTOPOTO TI0Ka He ompenesieHbl (OH 3ape3epBUPOBaH IJIsl Oymy-
11IeTO MCIOJIb30BaHMs).

Peructp crQ comepxut cucremMHble Jiarv, yrnpasisitolie pexu-
MaMu paboThl MUKPOIIPOLIECCOPA U OTPaXKAKOIIUe €r0 COCTOSIHUE TJ10-
0aJIbHO, HE3aBUCUMO OT KOHKPETHBIX BBITIOJIHSIIOIIMXCS 3a1ay4.

HaszHnaueHue cucteMHBIX (1aros:

1) pe (Protect Enable), outr 0 — paspelieHue 3alIyIleHHOTO pe-

KuMa pabotbel. CocTosiHUE 3TOro ¢jiara mokKas3blBaeT, B KAKOM U3

NIBYX PEXKUMOB — peaibHOM (pe = 0) uiu 3amuiieHHoM (pe = 1) —

paboTaeT MUKPOIIPOLIECCOP B JAHHBIA MOMEHT BpEMEHMU;

2) mp (Math Present), out 1 — Hanimuue comnpoiieccopa. Beerna 1;
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3) ts (Task Switched), 6ut 3 — nepekiaoyeHue 3aaay.

[Tporieccop aBTOMaTUYeCKM YCTaHABJIMBAET 3TOT OUT MpPU Mepe-

KJTIOUEHMY Ha BBITTIOJTHEHWE IPYTOl 3a1aun;

4) am (Alignment Mask), 6ut 18 — macka BblpaBHUBaHMSI.

OToT 6UT paspeiaer (am = 1) uiu 3anpeniaeT (am = 0) KOHTPOJIb

BBIPAaBHUBAHUS,

5) cd (Cache Disable), 6ut 30 — 3ampelieHue Keli-naMsiTy.

C nomolpo 3Toro 6uTa MOXHO 3anpetuThb (cd = 1) unu paspe-

mmTh (cd = 0) Mcmonb30BaHME BHYTPEHHEM KEII-TAMSTH (KeIll-

MaMsITU IIEPBOIO YPOBHSI);

6) pg (PaGing), 6ut 31 — paspemenue (pg = 1) Wi 3anpenieHue

(pg = 0) cTpaHMYHOTO TIpeoOpa30BaHUSI.

Drnar ucronb3yeTcst Mpy CTPAaHUYHON MOJIETM OpraHU3aLMK TTaMSITH.

Peructp cr2 vcrnosib3yeTcst pyu CTPAaHUYHOM OpraHU3allluu orepa-
TUBHOM TaMSITH JIJIST pETUCTPAIIMY CUTYaIlMN, KOTIa TeKyIast KOMaH-
Ja oOpaTuiIach 1o aIpecy, ColepKalleMycsl B CTpaHULEe MaMsITH, OT-
CYTCTBYIOIIICH B TaHHBIII MOMEHT BPEMEHHU B MaMSITHU.

B Takoii cuTyanu B MUKPOITPOIIeCCOPE BOZHUKAET UCKITIOUUTE b~
Hasl CUTyalusi ¢ HoMmepoM 14, u TuHelHbIA 32-0OUTHBIN agpec KOMaH-
IIbI, BBI3BABIIIECH 3TO UCKJIIOUEHUE, 3aTUChIBAaeTCs B peructp cr2. Umest
3Ty nHGOpMaLINI0, 00pabOTUUK UCKITIOYeHUS 14 onpenessieT Hy>KHYI0
CTpaHUILYy, OCYIIECTBIISIET €€ MOIKAYKy B MMaMsTh U BO30OHOBISIET HOP-
MaJIbHYI0 paboTy TTpOTpaMMBbl;

Pervctp cr3 takke MCIONB3yeTCsT IPU CTPAHUYHOI OpraHU3aLvK
maMaTd. DTO TaK Ha3bIBaeMbI PErMCTp KaTajgora CTpaHWIl MepPBOro
ypoBHs. OH conmepxuT 20-OMTHBINM (hU3NIeCKUii 6a30BbIi aIpec KaTauao-
ra CTpaHUIl TEKyILEeH 3aaaun. DTOT Karauor conepxuT 1024 32-6uTHbIX
JECKPUINTOPA, KaXIbIi U3 KOTOPBIX COAEPKUT aipec TaOIUIIbI CTPaHUII
BTOPOTO YPOBHSI. B CBOIO ouepenb, Kaxas U3 TabJIuIl CTPAHUIL] BTOPOTO
ypoBHS comepXuT 1024 32-OMTHBIX AECKPUNTOpPA, aapecylolInX CTpa-
HUYHBIE Kaaphbl B TamMaTu. Pasmep crpanuuHoro kaapa — 4 Ko6aiirta.

3. Pecucmpul cucmemHbix adpecos

OTU PerucTphl ellle Ha3bIBalOT PErUCTpaMu YIPaBIeHUS TaMSThIO.

OHM TNIpeHa3HAYeHbI UTS 3AIUTHI TIPOrpaMM U IaHHBIX B MYJIbTH3a-
JIAYHOM pexXrMe paboThl MUKpompoleccopa. [Ipu pabore B 3ammiieH-
HOM pexkruMe MUKPOITpolieccopa aipecHOe MPOCTPAHCTBO NEUTCS Ha:

1) rnobanpHOE — OOIIee I BCexX 3a1ay;

2) JIOKaJbHOE — OTHEIbHOE IJIST KaXKIOM 3adaqn.
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DTUM paszneneHueM U OObSICHSETCS TIPUCYTCTBUE B apXUTEKType
MMKPOTIPOLIECCOpa CIEAYIONIMX CUCTEMHBIX PETUCTPOB:

1) peructpa TabJuibl MOOATLHBIX AeckpunTtopoB gdtr (Global
Descriptor Table Register), numeroiero pazmep 48 OUT 1 coaepxa-
mero 32-6uToBbiit (GUTHI 16—47) Ga30BbIi ampec TIOOATBHOM ae-
ckpuntopHoit Tabmuibsl GDT u 16-6utoBoe (6uthl 0—15) 3Have-
HUe Tpefesa, npeacTapisiiollee codoi pazMep B 6aliTax TaGIUIIbI
GDT,

2) peructpa TaOJMLBI JOKaIbHBIX aeckpuntopoB ldtr (Local
Descriptor Table Register), umeroiiero pasmep 16 0ut u cogepxa-
IIeTO0 TaK Ha3bIBaeMbIl CEJIEKTOP MOECKPUIITOpa JIOKAJIbHOI
neckpurnropHoii Tabauiel LDT. BToT cenexrop sgBiseTcs ykasare-
JeM B Tabnnie GDT, koTophiit U OnMCBHIBA€T CErMEHT, COlepKa-
IIUH JIOKATbHYIO JeCKpUTNITOpHYIo Tadbnuity LDT,

3) perucrtpa TaGJUIIBI IECKPUNTOPOB TpepbiBaHuii idtr (Interrupt
Descriptor Table Register), mmeroriero pasmep 48 OuT 1 comepka-
1mero 32-6utoBblii (6UTH 16—47) 6a30BbIit afpec eCKPUIITOPHO
Tabauubl npepeiBanuii IDT u 16-6utoBoe (6uthl 0—15) 3HaueHUE
mpenesa, IpeacTapisioliee codoii pa3Mep B 6aiTax Tadbimusl IDT,
4) 16-6utoBoro perucrpa 3amaun tr (Task Register), koTopwlii 1mo-
IOOHO peructpy ldtr, comepXXuT celaekTop, T. €. yKa3aTelb Ha Je-
ckpunrop B Tabiuie GDT. DToT gecKpunTop ONMMCHIBAET TEKYIMUI
cermeHT coctosiHus 3amaun (TSS — Task Segment Status). D1oT cer-
MEHT CO3MaeTcsl UTsl KaXIoW 3alaur B CUCTEME, UMEET KECTKO pe-
IJITAMEHTUPOBAaHHYIO CTPYKTYPY U COAEPXKHUT KOHTEKCT (TeKylee
cocTosiHue) 3amaur. OCHOBHOE HazHaueHue cerMeHToB TSS — cox-
PaHATL TEeKYyIllee COCTOSIHME 3aJauyd B MOMEHT MepeKkIIoueHus] Ha

JPYTYIO 3a1a4y.

4. Pecucmpot omaadku

DTo O4YeHb MHTEPECHAs TPYIIIa PeTUCTPOB, TPeIHA3HAYCHHBIX TS
anmapaTtHol oTinanku. CpencTBa amnmapaTHOM OTJIaAKKM BIEPBBIE TO-
SIBWIMCh B MUKpoIIpolieccope i486. AnmapaTHO MUKPOIIPOLIECCOP CO-
JIEPKUT BOCEMb PETUCTPOB OTIAIKH, HO peaTbHO U3 HUX UCITOIb3YIOT-
CsI TOJIBKO IIECTb.

Peructpsr dr0, drl, dr2, dr3 umeroT pa3psigHOCTh 32 OuTa U IIpe-
Ha3Ha4YeHBI IS 3aJaHUsI JIMHEHHBIX apecoB YEThIpeX TOYEK Mpephl-
BaHMs. Mcrionb3yeMblid Ipy 3TOM MeXaHU3M CJIeIyIoIuiA: 11000ii dhop-
MUPYEMBIH TEKYILIEH MPOrpaMMON aapec CPaBHUBAETCS C alpecamu
B peructpax dr0 ... dr3 , u npu coBIMageHUU TeHEPUPYETCST UCKITIOUE-
HUE OTJIAJIKU C HOMEpPOM 1.
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Peructp dr6 Ha3bIBa€TCS PETMCTPOM COCTOSTHUS OTJIAAKU. BUTBI 9T0-
TO PETUCTpa YCTAHABIMBAIOTCSI B COOTBETCTBUM C IPUIMHAMM, KOTOPBIE
BBI3BAIM BOBHUKHOBEHHE MOCJIENHETO CKITIOUEHHST C HOMEpOM 1.

[lepeuricium 3TU OUTHI U X HA3HAUYEHUE:

1) b0 — ecau 3TOT OUT YCTAaHOBJEH B 1, TO MOC/IEIHEE UCKITIOUE-

HUe (MpepblBaHUE) BOZHUKIIO B Pe3yjibTaTe NOCTHXKEHMSI KOHT-

pPOJIbHOI TOUYKH, OTpeesieHHOM B perucTpe dr0;

2) bl — ananornyHo b0, HO 1151 KOHTPOJIBLHOM TOUKM B peructpe drl;

3) b2 — ananornyHo b0, HO TSI KOHTPOJIBHOI TOYKHM B pervctpe dr2;

4) b3 — ananoruyHo b0, HO UTE KOHTPOJILHOI TOUKM B peructpe dr3;

5) bd (6ut 13) — CIyXUT AJ1s 3a1IUTHI PETUCTPOB OTIANKU;

6) bs (our 14) — ycranaBnuBaeTcs B 1, eciiu uckimodyeHue 1 6bU10

BBI3BaHO cocTtossHueM ¢iara tf = 1 B peructpe eflags;

7) bt (out 15) ycraHaBiauBaercs B 1, eciu uckitoueHue 1 ObUIO

BBI3BaHO NIEPEKITIOUEHUEM Ha 3a/1a4y C YCTaHOBJIEHHBIM OMTOM JI0-

Bymku B TSS t = 1.

Bce ocranbHBIC OMTBI B 3TOM PErUCTPe 3alOMHSII0TCI HyIsiMu. O6-
paboOTUYMK UCKIIOYeHUA | TI0 comepskuMomy dré mojKeH OnpeneuTh
MPUYMHY, TI0 KOTOPOW TPOM3OILIIO0 WMCKIIOYeHWE, W BBITTOJHUTD
HeoOXoIUMBbIe TeCTBUSI.

Peructp dr7 Ha3pIBaeTCs perucTpoM yIipaBieHUs OTaakoii. B Hem
JUTST KaKIOTO M3 YETBIPeX PETMCTPOB KOHTPOJBHBIX TOUYEK OTJIAAKU
HMMEIOTCSI TI0JIs1, TIO3BOJISIONIME YTOUHUTH CIeIYIOIIe YCIOBUS, TIPU
KOTODBIX CJIeAyeT CTeHEPUPOBaTh MIpephIBaHNE:

1) MecTo perucTpalli KOHTPOJbHON TOUKM — TOJBKO B TEKYILEH

3a1aye WM B JII000M 3a1aue. DT OUTHI 3aHUMAIOT MJIAJIINe 8 OUT

peructpa dr7 (1o 2 6uTa Ha KaxkIyi KOHTPOJIbHYIO TOUKY (hakTu-

YeCKHU TOYKY MpephIBaHUs), 3a1aBaeMylo peeucmpamu dr0, drl, dr2,

dr3 COOTBETCTBEHHO).

[lepBblii OUT U3 KaXXA0# Mapbl — 3TO TaK Ha3bIBAEMOE JIOKAJbHOE

paspellleHue; ero yCTaHOBKA TOBOPUT O TOM, YTO TOYKA TpephiBa-

HMS JECTBYeT, eC/IM OHAa HAXOAUTCS B TIpeesiaX aApecHOro Mmpo-

CTPaHCTBA TEKYILEH 3aJauu.

Bropoii 6uT B Kaxaoil mape orpenessieT IIo0aIbHOe pa3pelieHue,

KOTOPOE TOBOPUT O TOM, UTO JaHHAasl KOHTPOJIbHAS TOYKA JeCTBYET

B TIpeJiesiaX aapecHBIX TIPOCTPAHCTB BCEX 3a/1ad, HAXOASIIMXCS B CH-

cTeMe;

2) THII TOCTYyIIa, IO KOTOPOMY MHMIIMUPYETCS TIPEPhIBAHUE: TOJILKO

TIpY BEIOOPKE KOMAaHIBI, TIPY 3aITUCH WJTH TIPY 3aITHCH / YTeHUH JaH-

HBIX. BUTHI, omnpenenstolnme MOAOOHYIO TTPUPOAY BOSHUKHOBEHUS

TIPepBIBaHMS, TOKAJU3YIOTCS B CTaplIeil YacTH JTaHHOTO PETMCTpa.

BoJNBIMHCTBO M3 CHUCTEMHBIX PETUCTPOB IMPOTPAMMHO TOCTYITHO.
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JIEKIIUSA Ne 16. ITporpammbl Ha AccemoJiepe

1. Cmpykmypa npoecpammot na accembaepe

[TporpamMma Ha accembiepe MpeacTaBisieT coboil COBOKYITHOCTh
0JIOKOB MaMsTH, Ha3bIBAEMbIX CerMeHTaMM Tamsitu. [Iporpamma Mo-
JKET COCTOSITh U3 OTHOTO MM HECKOJIbKUX TaKMUX OJIOKOB-CETMEHTOB.
Kaxnpiii cerMeHT coIep>KUT COBOKYITHOCTD MPEJTIOXKEHUI SI3bIKa, KaX-
JI0€ U3 KOTOPBIX 3aHUMAET OTAEJIbHYIO CTPOKY KOJ/la MPOrPaMMBbI.

IIpennoxenust accemobiepa ObIBAIOT YETHIPEX TUIIOB:

1) KOMaHObl WIX WHCTPYKLWU, TIPEACTABISIONIIAE COO0 CMMBO-

JIMYECKHEe aHaJoTy MaIIMHHBIX KOMaHI. B mpoliecce TpaHcasiimu

WHCTPYKIUM acceMObiepa mpeodpas3yroTcsi B COOTBETCTBYIOIIME KO-

MaHbl CUCTEMbI KOMaH]l MUKPOIIPOLIeCccopa;

2) MakKpoKoMaHAbl. DTO odopmisieMble OlpeneeHHbIM 00pa3oM

MPEeIOKEHUS] TEKCTA MPOrpaMMBbl, 3aMELIAEMbIE BO BpEMsI TPAHC-

JISIIAY IPYTUMU TIPEIJIOXKCHUSIMUA;

3) IMPEKTHUBHI, SIBIISIOIIMECS YKa3aHUEeM TPaHCIISITOpYy acceMmoJe-

pa Ha BBITIOJIHEHUE HEKOTOPBIX AEHUCTBUM. Y TMPEKTUB HET aHAJIO-

TOB B MAllIMHHOM TpE/ICTaBIEHUU;

4) CTpOKM KOMMEHTapueB, coIepKallue Ji00ble CUMBOJIbI, B TOM

yuciie 1 OykKBbl pycckoro aidabuta. KoMmMeHTapuM UTHOPUPYIOT-

Csl TPAHCISITOPOM.

2. Cunmakcuc accembaepa

IpenioxeHus, COCTaB/SIIONIME MPOrpaMMy, MOTYT TMPEACTaBIsATh
0001 CMHTAKCUYECKYI0 KOHCTPYKIIMIO, COOTBETCTBYIOIIYIO KOMAHIE,
MaKpOKOMaH/Ie, TMPEKTHUBE WJIM KOMMEHTApHIO. [1JIsl TOTO YTOOBI TpaHC-
JIATOp acceMbJiepa MOT pacIo3HaTh UX, OHU JIOJKHBI (hOPMUPOBATHLCS
1O ONpeNesIeHHbIM CMHTAKCUUYECKUM TpaBwiaM. IIJIsl 3TOro JIydiie
BCEro MCIOIb30BaTh (hopMajbHOE ONMMCAaHUE CMHTaKCHCa sI3bIKa Ha-
nonobue npaBu rpamMmMatuku. Hanbostee pacpocTpaHeHHbIE CIIOCO-
ObI IMOJO0OHOTO OIMKCAHMS SI3bIKA POrPaAMMMPOBAHUSI — CUHTaKCUYeC-
KMe auarpaMMbl U paciimpeHHble ¢opmbl bakyca-Haypa. [las
MPaKTUYECKOTO UCITOIb30BaHUS 00jiee YIOOHBI CUHTAKCHUUECKUE Ara-
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rpamMmbl. K npuMepy, cUHTaKCcHUC MpeaIoXeHUA acceMbepa MOXKHO
OMnucaTh C MOMOIIBIO CUHTAKCUYECKUX TUarpaMM, MoKa3aHHBIX Ha

CJIEAYIONINX PUCYHKAX.

O\
N
Orneparop Texcr

JUPEKTHUBLI KOMEHTapus

Orneparop
KOMaH/Ibl

Oneparop
MaKpPOKOMAaHIbI

Puc. 4. Dopmam npeonoxncerus accembaepa

JlupekTuBa

g tl] |G
()| HKomermapui}

Puc. 5. Dopmam dupexmues

[fvar |
[ KOIT
in

METKHU : ) T
KoMMmeHTapuii
—>»|OnepaHn n

Puc. 6. Dopmam Komano u MaKpoxkomaHo

Ha atux pucyHkax:

1) uMs MeTKU — UAeHTUGhUKATOP, 3HAUEHUEM KOTOPOTO SIBJISIET-
csl azpec MepBoro OaiTa TOro MpemIOXEHUs] UCXOMAHOIO TeKCTa
MpOrpaMmbl, KOTOPOE OH 0003HAYAET;

2) UM — UACHTUDUKATOP, OTIIMYAIOIINI JAaHHYIO TUPEKTUBY OT
IPYTMX OMTHOMMEHHBIX TUPEKTUB. B pesynbraTe 00paboTKu acceMO-
JIEPOM OTpeIeSIEHHOM AMPEKTUBBI 3TOMY UMEHU MOTYT OBbITh MPH-
CBOEHBI OIpeieIeHHbIe XapaKTepUCTUKY;
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3) xon onepauuu (KOII) u nupektuBa — 3TO MHEMOHMYECKHE
0003HaUECHUsI COOTBETCTBYIOILICH MAIIMHHON KOMaHIbI, MaKpo-
KOMaHIIbl WU TUPEKTHUBBI TPAHCIISATOPA;

4) omepaHIbl — YaCcTU KOMaHAbl, MAKPOKOMAaH/IbI WM AMPEKTHU-

BBI acceMmbiiepa, 0003Havaroue 00ObeKThI, HaJl KOTOPbIMU MTPOMU3-

BogsTcs aeiictBusi. OnepaHabl accemMbiiepa ONMUCHIBAIOTCS BbIpa-

KEHMSIMU C YMCIIOBBIMU U TEKCTOBBIMM KOHCTAHTaMU, METKAMM

U UIeHTU(DUKATOpaMM TIepEMEHHBIX C UCITOJb30BAaHWEM 3HAKOB

orepaluii 1 HEKOTOPbIX 3ape3epBUPOBAHHBIX CJIOB.

Kak ucronp3oBath CHHTaKCHYeCKUE TrarpaMMbl? OUeHb MPOCTO:
JUTSI 5TOTO HY>KHO BCETO JIUIIb HAUTU U 3aTeM MPOUTH IMyTh OT BXOAa
JvarpaMMbl (ciieBa) K ee BbIxoay (HampaBo). Eciiu Takoii myTh cyuiect-
BYET, TO TPEMJIOXKEHUE WJIM KOHCTPYKIIUSI CUHTAKCUYECKU TPaBUIb-
Hbl. Ecii Takoro MmyTy HeT, 3HAYUT, 3TY KOHCTPYKIIMIO KOMITUJISITOP
He npumet. [Ipu paboTe ¢ CMHTaKCMYECKMMU OUarpamMMmMaMu ooOpa-
11aiiTe BHUMaHWe Ha HampaBjieHue 00Xo/a, yKa3blBaeMoe CTPEJIKAMMU,
TaK KaK Cpely IMyTeil MOTYT OBITh U TaKKe, TT0 KOTOPBIM MOXKHO WATH
cripaBa HasieBo. [1o cyT, CMHTaKCMYeCKKe IuarpaMMBbl OTPaXaroT JIo-
TUKY pabOThl TpAaHCISTOPA MPU pa300pe BXOAHBIX MPEIIOXKEHMIA TTPOr-
paMMBbl.

JIoTyCTMMBIMM CHMBOJIAMU ITPY HAITMCAHUM TEKCTa IIPOTpaMM SIB-
JISIOTCS:

1) Bce matuHckue OYykBbl: A — Z , a — z. [Ipu 3TOM 3ariaBHbIE

M CTPOYHBIE OYKBBI CUMTAIOTCST SKBUBAJICHTHBIMU;

2) uudpst ot 0 10 9;

3) sHaku ?, @ ,$, ,&;

4) pasgeauTeNu.

IIpennoxenus: accemonepa GOpMUPYIOTCA U3 JIEKCEM, IPeacTaB-
JISIOIMX cO00 CMHTAaKCMYeCKU HepaslesvMble MOoCeA0BaTeIbHOCTH
TMOTYCTUMBIX CUMBOJIOB $I3bIKa, UMEIOIIE CMBICIT ISl TPAHCJISITOPA.

JlexceMaMM SIBJISIIOTCS CIIEAYIOIIME.

1. UnenTndukaropbl — mocaenoBaTeIbHOCTHA JOMYCTUMBIX CUMBO-
JIOB, UCTIOJIb3YIOIIMECS ISl 0003HAUYEHMS TAKMX OOBEKTOB IMPOTPaMMBbI,
KaK KOJIbI OTiepalvii, MeHa IepeMeHHbIX M Ha3BaHus MeTok. [IpaBuio
3aMucyu WAEHTU(MOUKATOPOB 3aKII0YaeTCsl B CIAEAYIOLIEM: WAeHTUhUKA-
TOP MOXET COCTOSITh U3 OTHOTO WJIM HECKOJIbKUX CUMBOJIOB. B KauecTBe
CHMBOJIOB MOXHO MCITOJIb30BaTh OYKBBI JIATHHCKOTO ajihaBUTa, LM PHI
1 HEKOTOPBIE CielMabHbIe 3Hak — _, 2, $, @. neHTrduKaTop He MO-
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JKeT HAaYMHATbCS CMMBOJIOM 1u(phl. JnrHa uneHTudUKaTopa MOXET
OBITB 10 255 CUMBOJIOB, XOTSI TPAHC/ISITOP BOCIIPUHMMAET JIUIIb TIEPBhIE
32, a ocTajlbHble ITHOPUPYET. PeryampoBarh IIMHY BO3MOXHBIX UICH-
TU(DHUKATOPOB MOXHO C HCITOJIb30BAHMEM OITIMKA KOMAaHIHOM CTPOKU
mv. Kpome 3Toro, CcyiecTByeT BO3MOXHOCTh YKa3aTh TPAHC/ISITOPY Ha
TO, YTOOBI OH pa3Inyal IPOTIMCHBIE U CTPOUYHBIE OYKBBI JIMOO UTHOPU -
pOBaJT UX pa3anyue (ITO U JAesiaeTcs 1o yMoYaHuo). st aToro npu-
MEHSIIOTCSI OILIMA KOMaHIHOM CTpoKHu /mu, /ml, /mx.

2. llenmoyku CMMBOJIOB — TIOC/IEIOBATEILHOCT CUMBOJIOB, 3aKJTIO-
YeHHBIE B OMHAPHBIC WU TBOMHBIC KABBIYKH.

3. llenple yucia B OMHON U3 CIEAYIOUIMX CUCTEM CUMCIICHUS:
IBOMYHOM, AECATUYHOM, IIeCTHAaaaTepUIHOM. OTOXIEeCTBICHUE YU~
ceJI TIpM 3aIlCH UX B MporpaMMmax Ha accemojiepe TTpOU3BOIUTCS IO
orpe/ieJIEHHbIM TTpaBUJIaM:

1) mecsiTMYHBIC YKcia He TPEeOYIOT M1 CBOETO OTOXKIECTBICHUS

yKa3aHMsI KaKMX-JIM0O JOIOJHUTEIbHBIX CUMBOJIOB, HallpuMep 25

i 139;

2) IS OTOXIECTBJICHUS B UCXOTHOM TEKCTE TTPOrpaMMBbl IBOMIHBIX

Yyucesl He0OXOMMMO TTOCIe 3aITCH HyJIEH 1 eIUHMUILL, BXOASIIUX B UX

COCTaB, ITIOCTaBUTD JJaTUHCKOE «b», HarpuMep 10010101 b;

3) lllecTHaguaTepUYHbIE YKCIIAa UMEIOT OOJIBIIE YCIOBHOCTEM IIpU

CBOEM 3arucu:

a) BO-TIEPBBIX, OHU COCTOAT U3 1P 0...9, CTPOUHBIX U TTPOITHC-
HBIX OYKB JIaTUHCKOTrO andaburaa b, ¢, d, e, fumu A B, C,D, E, E
6) BO-BTOPHIX, Y TPAHCIATOPA MOTYT BOZHUKHYTb TPYTHOCTU
C pacro3HaBaHWEM IIECTHAALIATEPUIHBIX YMCENT U3-3a TOTO,
YTO OHU MOTYT COCTOSITh KaK 13 onHuX uudp 0...9 (Hanmpumep,
190845), Tak 1 HauMHATBCS C OYKBBHI JIATUHCKOTO ajihaBUTa
(Hampumep, ef15). J11g Toro, 4To0bl «OOBSICHUTE» TPAHCIISATOPY,
YTO JaHHas JieKceMa He SBISIeTCs AeCATUYHBIM YWCIOM WA
UIEHTU(DUKATOPOM, MPOTPAMMUCT JOJKEH CHELMalbHBIM
00pa3oM BBIICNSITH lIeCTHAAATepUYHOe YKciao. st aToro Ha
KOHIIE TIOC/IENOBATEIbHOCTH IIECTHAAIIATEPUUHBIX NP, COCTAB-
JIAIONINX IIeCTHAAATEPUIHOE YKMCIIO, 3alMCHIBAIOT JIATHUH-
CKy1o OykBYy «h». D10 00s13aTebHOE ycyioBue. Ecnu mectHan-
LIaTepUYHOE YMCJIO HayMHaeTcsl C OYKBbI, TO Mepel HUM
3anuchbiBaeTcs Begymnit Hynb: 0 ef15 h.

TakuM o6pa3oM, MBI pa300paIUCh C TeM, KaK KOHCTPYUPYIOTCS
MpeUIOKEHUS TTporpaMMBbl accembJiepa. Ho 3To juiib camblii moBepx-
HOCTHBIN B3IJISI.
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IIpakTUyecku Kaxmaoe MpeaioXeHUe COAePXKUT ONMcaHe 00beK-
Ta, HaJ KOTOPBbIM WJIW MPU MOMOIIY KOTOPOTO BBITIOJTHSIETCS HEKOTO-
poe nelicTBUe. DTU 0O0BEKThl Ha3bIBAIOTCS orepaHaaMu. X MOXHO
OIpeAe/IUTh TaK: ONepaHIbl — 3TO OOBEKTHI (HEKOTOpbIC 3HAYCHUS,
PETUCTPBI W STYEHKU MaMSITH), HA KOTOPbIE ICHCTBYIOT MHCTPYKLIMU
WJIX AUPEKTUBBI, IMOO 3TO 0OBEKTHI, KOTOPHIE OMPEACIISIIOT WIN YyTOU-
HSIIOT JeICTBUE MHCTPYKIIUIM WIN TUPEKTHUB.

OnepaHabl MOTYT KOMOMHUPOBATHCS C apu(PMETUIECKUMHU, JIOTH -
YeCKUMHU, TTOOUTOBBIMU M aTPUOYTUBHBIMU OTIEpaTOPaMU JJIsI pacueTa
HEKOTOPOTO 3HAUEHUSI WIM OMNpeNeieHNs STUYEWKU MaMsTh, Ha KOTO-
pyto OyIeT BO3/1eiCTBOBATh TaHHAsI KOMaHAa WX JUPEKTUBA.

PaccmoTpuM nmoapobHee xapaKTepUCTUKY OIepaHI0B B HYDKEIIPH -
BeIEHHOI KIaccu@uKalum:

1) mocTosiHHbIE WJIM HEMOCPEACTBEHHBIE ONEpaHAbl — YUCIO,

CTPOKa, UMS WJIM BBbIpaXEHUE, UMEIOIIME HEKOTOpoe (DUKCUPO-

BaHHOE 3HaueHue. IMs1 He TOJDKHO OBITh IepeMellaeMbIM, T. €. 3a-

BHUCETH OT aJipeca 3arpy3Ku IMporpaMmsl B mamsith. K rpumepy, oHO

MOXET OBITh OTIpe/Ie]ICHO orepaTopaMu equ Wik =;

2) ajpecHbIe onepaHbl, 3a1al0T (GU3UUECKOEe PACIIOIOKEHUE OTle-

paHa B TaMSITU C TIOMOIIbIO YKa3aHUSI ABYX COCTABJISIIOIINX ape-

ca: CerMEeHTa U cMelneHus (puc. 7);

| Lenoe unciio

AOCOJIIOTHOE UMST

AOCOJTIOTHOE
BBIpaxkKeHUE

CION0I01GIO)

Nmsa cerMeHTa [

Puc. 7. Cunmakcuc onucanus adpechvix onepanoos

3) mepemelliaeMble OIlepaHIbl — JIOObIE CHMBOJIbHBIC UMEHA, IIPeI-
CTaBJISIIONINE HEKOTOPBIE aapeca MaMsITU. DTU aapeca MOIyT 0003-
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HayaTb MECTOIOJIOXEHUE B MaMSITU HEKOTOPBbIX MHCTPYKUUUN
(ecau omepaHa — MeTKa) WJIM OAaHHBIX (€Ciau omepaHn — HMS
00J1aCTH MaMSITH B CETMEHTE JaHHBIX).

[TepeMelliaemMbie OMepaHAbl OTIIMYAIOTCS OT aJAPECHBIX TEM, YTO
OHM He MPUBSI3aHbl K KOHKPETHOMY ajipecy (hU3MUeCKON MaMsITH.
CerMeHTHasi COCTaBIISIIOIIASI afpeca TepeMeliaeMoro orepaHaa
HEU3BECTHA U OyIeT ompejesieHa MOcie 3arpy3ku MpOrpaMMbl
B IMaMSITh JJIsI BBITIOJIHEHUSI.

Cyetuynk agpeca — crenuduyaeckuii Bua onepadna. OH 0003HaYaeT-
cst 3HakoM $. Crienmduka 3TOro orepaHia B TOM, YTO KOIIa TPaH-
cigaTop accemObiiepa BCTpevaeT B MICXOAHOM ITporpaMMme 3TOT CUMBOJI,
TO OH TOJICTaBJISIET BMECTO HETro TeKylllee 3HaUeHUe CYETYMKA ajipe-
ca. 3HaueHME CUYeTYMKa aJpeca WM, KaK €ro MHOra Ha3bIBaloT,
CcYeTYrKa pa3MelleHMsT MpPeACTaBIseT co0Ooi CMelleHUe TeKyllei
MallMHHOM KOMaH/Ibl OTHOCUTEIBHO Hayajla CerMeHTa KOJa.

B dopmate TMCTUHTA CUETYMKY aJipeca COOTBETCTBYET BTOpasi Uv
TPEThsI KOJIOHKA (B 3aBUCUMOCTH OT TOTO, IIPUCYTCTBYET WU HET B JI-
CTMH-Te KOJIOHKA C YPOBHEM BJIOXKEHHOCTH). Eciiu B3STh B Kaue-
CTBe IIpuMepa JIF0O0OH JTMCTUHT, TO BUIHO, YTO HpU 0OpabOTKe
TPAHCATOPOM OYepeTHON KOMaHIbl acceMOiepa CYeTUrK anpeca
YBEJIMUYMBAETCS Ha JUIMHY C(OOPMUPOBAHHOW MAIIMHHOW KOMaH-
nbl. BaxkHO mpaBUIbHO MOHUMATh 3TOT MOMEHT.

K npumepy, 06padboTka mupeKTHUB acceMmbiiepa He BIedeT 3a co00it
W3MEHEHUs cueTyuka. JIMpeKTUBbI, B OTJIMUME OT KOMaH[ acceM-
Osiepa, — 3TO JIMILb YKa3aHUs TPAHCISITOPY Ha BBITTOJTHEHUE OTIpe-
JIeJIEHHbIX JeUCTBUI MO (OPMUPOBAHMIO MAILIMHHOIO TpEICTaBIIe-
HUSI TIPOTPAMMBI, W JJII HUX TPAHCISATOPOM HE TE€HEepUpyeTcs
HUKAKWUX KOHCTPYKIIMI B TTAMSITH.

[Tpu ncnob30BaHUU MOJOOHOTO BbIpaXKEHUS IS TIepexo/ia He 3a-
OBbIBaliTE O JJIMHE CaMOii KOMaH/Ibl, B KOTOPOI 3TO BhIpaxK€HUE UC-
MOJIb3YeTCs, TaK KaK 3HauYeHWE CYeTYMKa ajpeca COOTBETCTBYET
CMEIIIEHWIO B CeTMEHTe KOMaH/ IaHHOM, a He CJenyollelt 3a Heit
KoMmaHIbL. B HameMm rmpumepe komaHaa jmp 3aHuMaer 2 6aiita. Ho
Oy/lbTe€ OCTOPOXHBI, JUIMHA KOMaHIbl 3aBUCUT OT TOTO, KakKue
B Hell UCIOJB3YIOTCA onepaHabl. KomaHaa ¢ perucTpoBbIMU Olle-
paHIaMu OyIeT Kopoue KOMaH[bl, OAWH U3 OMNEPaHAOB KOTOPOi
pacnojoXeH B MaMsITh. B OOJIBIIMHCTBE ciy4yaeB 3Ty UHGpOpMa-
LIMIO MOXHO MOJYYUTh, 3Hasi GopMaT MallIMHHOW KOMaH/bl U aHa-
JIN3UPYS KOJIOHKY JIMCTUHTA C OOBEKTHBIM KOJOM KOMAaH/IbI;

4) perucTpoBbIil orepaHs — 3TO MPOCTO UMs peructpa. B mpor-
paMMme Ha acceM0Oiiepe MOXHO HCIIOJIb30BaTh MMEHa BCEX pe-
TMCTPOB OOWLIEro Ha3HAYeHUsT U OOJBUIMHCTBA CHUCTEMHBIX pe-
TUCTPOB;
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5) 0a30Bblil U MHAEKCHBIM OMepaHabl. DTOT TUII OIEPAHIOB MC-
MOJIb3YETCs ISl peain3allii KOCBEHHOM 0a30B0Oi, KOCBEHHOM MH-
NEeKCHOM afpecaliiy WiId UX KOMOMHAIIMMN 1 pacIlIMpeHuI;

6) CTPYKTypHbBIE OIEPaHIbl UCITOJIb3YIOTCSI ISl JOCTYIA K KOHKPET-

HOMY 2JIEMEHTY CJIOKHOTO TUIIA IaHHbIX, Ha3bIBAEMOT'O CTPYKTYPOIA.

3anucy (aHaJIOTUYHO CTPYKTYPHOMY THUITY) UCTIONB3YIOTCS IS 10-
CTyrna K OUTOBOMY IOJII0 HEKOTOPOIA 3aMUCH.

OriepaHpl SBJSIIOTCS IEMEHTAPHBIMU KOMITOHEHTaMU, 13 KOTOPbIX
hopMuUpyeTCcs YaCTh MAIIMHHOM KOMaH/IbI, 0003Havato111as1 OOBEKThI, Hall
KOTOPBIMM BBITIONTHSIETCS onepaniusi. B Gosiee oOrieM ciydae orepaHibl
MOTYT BXOJIUTh KaK COCTaBHbIE YaCTU B O0Jiee CJIOXKHbIe 00pa3oBaHus, Ha-
3bIBa€MbI€ BBIpaKeHUSIMU. BBIpaskeHUsI TIPeACTAB/ISIIOT CO00M KOMOMHA-
LIMM OMNEpaHIOB U OMepaTopoB, pacCMaTpUMBaeMble KaK €IUHOE LEJIOe.
PesynbraToM BbIMMCIEHUS] BBIPAXEHUSI MOXET ObITh aIpeCc HEKOTOPOM
SIYEMKM MaMSITU WM HEKOTOPOE KOHCTaHTHOE (a0COTIOTHOE) 3HAYEHHE.

Bo3MOXKHBIE TUITBI OMIEpaHI0B Mbl yXe paccMoTpenu. [lepeuncium
Tenepb BO3MOXHbBIE TUIbI ONEPATOPOB acceMOyiepa U CUHTAKCUYECKUe
npaBuia popMUPOBaHMS BEIpAXKEHUI acceMOiepa, U IauM KpaTKylo Xa-
PaKTEPUCTUKY ONEPATOPOB.

1. ApudmeTudeckue oneparopbl. K HUM oTHOCSTCS:

1) yHapHBIE « + » U « — »;

2) OMHApHBIC « T » U « — »;

3) YMHOXEHUS « * »;

4) 1LEeJI0YMCICHHOTO OeIeHUS « / »;

5) mosydyeHMs ocTaTKa OT AeJeHMS « mod ».

DTH OrepaTophbl PaCIIONOXKEHbBI Ha YPOBHSIX pUopuUTeTa 6, 7, 8 B Tabnmiie 4.

Moo 11
BripaxeHue 1
AT O

- O—
-(oD)-

Puc. 8 Cunmaxcuc apugpmemuueckux onepauuii

2. OmepaTophl CIBUTA BBHITTOIHSIOT CABUT BhIpAXKeHUS Ha yKa3aH-
HOE KOJIMYeCTBO pa3psiaoB (puc. 9).
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BoipaxxeHue

Ywucio
CIBUTaeMBIX  [—
pa3psmoB

Puc. 9. Cunmakcuc onepamopoeé cosuea

3. OnepaTophl CpaBHeHUsI (BO3BpAIalOT 3HaUCHUE «MCTUHA» WU

«IOXb») MpeIHA3HAYCHbI 1151 HOPMHUPOBAHKS JIOTUYECKUX BbIpaXKe-
Huii (puc. 10 u ta6ua. 3). Jlornyeckoe 3HaUCHUE «UCTUHA» COOTBET-
CTBYeT LIMGPOBOI EAMHUIIE, a «JIOXKb» — HYJIIO.

—| Boipaxxenue 1

©)

eq Boipaxenue 2 I—

§8558

Puc. 10. Cunmakcuc onepamopoé cpasHerus

OnepaTopbl CpaBHEHUSI Tabauya 3
Oneparop 3HaueHHne
eq MUCTHUHA, ecnu BoeipaxeHue 1
paBHO BbIpakeHue 2
ne WUCTHUHA, ecnu BelpaxeHue 1
1t He PaBHO BbIpaxeHue 2
e MUCTHUHA, ecnu BbeipaxkeHue 1
MEHbIIIE VJTH PABHO BhIpAXKeHUE 2
ot NUCTHUHA, ecnu BeIpaxeHue 1
0O0JIblIE BhIpAXKEHHE 2
o MUCTHUHA, ecnu BoeipaxeHue 1

0OJIbIIIe WIIM PaBHO BEIpaXkKeHHe 2
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4. Jlornyeckue onepaTophl BHITOJHSIIOT HaJl BhIpa>KeHUSIMU TTO0H -
ToBBIe onepaiu (puc. 11). BoipaxkeHust q0JKHBI ObITH a0COTIOTHBI-
MU, T. €. TAKUMH, YUCIICHHOE 3HAYCHNE KOTOPHIX MOXKET OBITh BHIYMC-

JIEHO TPAHCISITOPOM.

Puc. 11. Cunmakcuc noeuuecKux onepamopos

BeipaxeHue 1

5. UnpexkcHbiit onepatop [ |. CKOOKU ToXe SIBJISIIOTCS OmepaTo-
pOM, M TPAHCJIATOP MX HAJMYME BOCIIPMHMMAET KaK yKazaHHe CJIO-
JKUTh 3HAYeHHUE BbIpakeHue 1 3a 9TUMM CKOOKaMU C BhIpaXKeHHE 2,
3aKJIFOYEHHBIM B CKOOKM (puc. 12).

@ Boipaxenue 2 —@—

I—

Puc. 12. Cunmakcuc undekcrozo onepamopa

3aMeTuM, 4TO B IUTEpaAType IO acceMOepy MPUHSTO Cleaytoliee
0003HaueHUE: KOT/Ia B TEKCTE peub UAET O CONEPXKMMOM PErUCTpa, TO
€ro Ha3BaHUe OepyT B KPYIUIbie CKOOKM. MBI Takzke OyaeM IIpUACPKU-
BaThCsl 3TOTO 0O003HAUYCHUS.

6. Orieparop repeonpeaeaeH s TUIa ptr IPUMEHSIETCS IS TIepeo-
npeaeseHus Wik YTOYHeHUs TUMa MEeTKW WM MepeMEeHHOM, orpene-
JISIEMBIX BEIpaxkeHueM (puc. 13).

Tun MoxeT NpUHMUMATh OMHO U3 CIEAYIOIIMX 3HaUeHu: byte, word,
dword, qword, tbyte, near, far .

— | Tun @ Beipaxenue |

Puc. 13. Cunmakcuc onepamopa nepeonpedeneHusi muna

7. OnepaTop TepeorpeesieHns] CerMeHTa «:» (IBOETOYKE) 3acTaB-
JISIET BBIUMCISTh (PU3NUYECKUIL aipeC OTHOCUTEIbHO KOHKPETHO 3a/1a-
BA€MOM CETMEHTHOM COCTaBJISIIOLIEI: «UMSI CETMEHTHOIO PErMCTpar»,
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«AMs cerMeHTa» U3 cooTBeTcTByIolIe aupekTuBbl SEGMENT unu
«AMs rpynbl» (puc. 14). I1pu o6cyXaeHUN cerMeHTaluy Mbl TOBOPU-
JIM O TOM, YTO MUKPOIIPOILIECCOP Ha armapaTHOM YPOBHE MOAAECPKU-
BaeT TPM THUIIAa CETMEHTOB — KOJIa, CTeKa M JaHHBIX. B ueM 3akimoua-
eTcsl Takasl amraparHas nomuepxka? K mpumepy, mjisg BbIOOPKM Ha
BBITIOJIHEHVE OYepeTHON KOMaHAbl MUKPOIMPOILIECCOP AOJKEH 00s13a-
TEJIbHO MOCMOTPETh COAECPKUMOE CETMEHTHOTO PErncTpa Cs U TOJIbKO
€ro. A B 3TOM perucrpe, Kak Mbl 3HaeM, CONEPXUTCS (IIOKa elle He
CIBMHYTbII) (DU3NUYECKUI afpec Havyayla cerMeHTa KoMaHI. [jis moiy-
YeHUsl ajpeca KOHKPETHOM KOMaHIbl MUKPOIIPOIIECCOPY OCTaeTCs
YMHOXHUTb COAEPKUMOE ¢S Ha 16 (4TO 03HAYACT CABUT Ha YEThIPE pa3-
psiga) U CIOXKUTH MmojydeHHoe 20-0UTHOe 3HaueHKe ¢ 16-OUTHBIM CO-
Iep>KUMBIM peructpa ip. I[IpumepHo To Xe camMoe IMPOMCXOAUT U TOI-
Ila, KOrma MHUKpOIIpolieccop oOpabaThiBaeT OIlepaHAbl B MAIlIMHHONI
KomaHae. Eciu oH BUauT, 4yTo ornepaHa — 3T0 aapec (3deKTUBHBIM
azgpec, KOTOPBIA SIBJISIETCS TOJBKO 4acThio (pU3MYECKOTO aapeca), TO
OH 3HAeT, B KAKOM CErMEHTe ero McKaTb, — 10 YMOJYaHUIO 3TO Cer-
MEHT, aJipec Hayajia KOTOPOTo 3arucaH B CETMEHTHOM peructpe ds.

A 4TO Xe ¢ cerMeHTOM cTeKa? B KOHTeKcTe Halllero pacCMOTPEHMST
Hac MHTepecyT peeucmpst sp u bp. Ecnu muxporpoueccop BUIUT
B KauecTBe onepaHia (MU ero 4acTu, €CJIM OllepaHI — BbIpaxkKeHUeE)
OIMH U3 3TUX PETMCTPOB, TO 110 YMOJYAHUIO OH (hopMuUpyeT puznde-
CKUIi ajpec orepaH/a, UCTIOJb3ysl B KAYeCTBE €ro CErMEHTHON COCTaB-
JISTIIOLLIEN COAepKMMOE PErucTpa ss. OTo Habop MUKPOIIPOrpaMm B 0J10-
K€ MMKpPOIPOrpaMMHOIO yMpaBJIeHUsI, Kaxaas W3 KOTOPHIX
BBITIOJIHSIET OHY M3 KOMaH/ B CUCTEME MAaIlIMHHBIX KOMaH]l MUKPO-
npolueccopa. Kaxknas MUKpornporpamma padboTaeT Mo CBOEMY ajlro-
putMy. M3MeHHUTH €ro, KOHEYHO, HeJb3sl, HO MOXHO YyTh-4yTh IO~
KOppeKTUpoBaTh. Jlenaercss 3To ¢ MOMOIIIbI0 HEO0s3aTeIbHOTO TOJIs
npedukca MalIMHHOM KoMaHAbl. ECJIM MBI COTJIacHEI ¢ TeéM, KakK pabo-
TaeT KOMaHia, TO 3TO IOoJjie OTCYTCTBYeT. ECiin ke MBI XOTUM BHECTHU
MOMPaBKy (€cu, KOHEUHO, OHA JIOMyCTUMa TSI KOHKPETHON KOMaH-
IIbl) B aJrOpUTM pabOTHl KOMaHAbI, TO HEOOXOIUMO C(POPMUPOBATH
COOTBETCTBYIOILIMIT TIpeUKC.

INpedukc mpencrapnsier codboit 0MHOOANTOBYIO BETUYMHY, YMCICH-
HOe 3HaueHHe KOTOPOIi OmpenesisieT ee HasHaueHre. MUKpomnpolieccop
pacro3HaeT Mo yKazaHHOMY 3HAUEHUIO, YTO ITOT OailT SIBJsIETCS Tpe-
(ukcoM, u panbpHeifas paboTa MUKPOIPOTPAMMbI BBITIOJHSIETCS
C Y4eTOM TIOCTYMUBIIETO yKa3aHWs Ha KOPPEKTUPOBKY €€ pPaboThl.
Ceifyac HaC MHTEPECYET OIUH U3 HUX — NpedUKC 3aMeHbI (TIepeornpe-
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IeJieHus) cerMeHTa. Ero HazHaueHHe COCTOUT B TOM, YTOOBI yKa3aTh
MUKpOIIpolieccopy (a Mo cyTd, MUKpPOIIpOrpaMMe) Ha TO, UTO Mbl He
XOTUM MCIIOJIb30BaTh CETMEHT 0 YMOJTYaH!10. BO3MOXHOCTH 11 TT0-
JOOHOTO TiepeorpeneieHus, KOHeYHO, orpaHuyeHbl. CerMeHT Ko-
MaH/J TiepeonpeeuTb Hellb3s1, aipec OUePeHON UCTIONHSIEMOI KOMaH-
IbI OHO3HAYHO OTpeNessieTcsT Tapoil cs:ip. A BOT CETMEHTHI CTeKa
M JaHHBIX — MOXHO. [IJ151 3TOr0 1 NnpeaHa3HavyeH oneparop «:». TpaHc-
JATOp acceMOiiepa, oopadaTbiBasl 3TOT onepaTop, GOpMUPYET COOT-
BETCTBYIOIIUIT OMHOOAMTOBKIN TIpeUKC 3aMeHBI CeTMEHTA.

@ I Boipaxenue Ii

I QION0I01GIO)

WM cermeHTa [
WMs rpynmbst

Puc. 14. Cunmakcuc onepamopa nepeonpedeneHus: cecMeHma

8. Oneparop MMEHOBAHUSI TUTIA CTPYKTYPBI « . » (TOUKA) TaKXkKe 3aCTaB-
JISIET TPAHCJSITOP MPOU3BOAMTD ONpPeAeIeHHBIE BHIUMCIEHUS, €CI OH
BCTpEYaETCsT B BBIPAXKECHUN.

9. Onepartop MosyyeHus CETMEHTHOI COCTABJISIIONICH afipeca Bblpa-
JKEHUS seg BO3BpallaeT (hbU3NYeCKUil aapec cerMeHTa ISl BhIpaKeHUs
(puc. 15), B KauecTBe KOTOPOTO MOTYT BBICTYIIATh METKA, IIepeMeHHasI,
HUMsI CETMEHTa, UMsI TPYTITbI WX HEKOTOPOE CUMBOJIMUECKOE UMSI.

Puc. 15. Cunmakcuc onepamopa nosyuenus ceecMeHmHoU cOCmagasouen
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10. Omeparop mosnydeHUs CMeIeHUsT BhIpaxkeHus1 offset 1o3BoJisieT
TTOJIy4UTh 3HAYEHNE CMEIEHN BhIpaxkeHus (puc. 16) B GaiiTax OTHOCH-
TeJIbHO Havajia TOro CerMeHTa, B KOTOPOM BBIpaKEHUE OMpeesIeHO.

Puc. 16. Cunmakcuc onepamopa noay4erus cMeueHus

Kaxk u B s13pIKax BBICOKOTO YPOBHSI, BBITIOJTHEHUE OIEPaTOPOB ac-
ceMOJiepa MpU BBIYUCICHUN BBIPAKEHUI OCYIIECTBISIETCS B COOTBET-
CTBUM ¢ UX puoputetamu (Tadt. 4). Onepaimu ¢ ONMHAKOBBIMU TTPH-
OpUTETAaMM BBITIOJHAIOTCS TIOCJIEIOBATEIbHO CJieBa HAaIpaso.
W3MeHeHUe TopsiiKa BBHITTOJIHEHUST BO3MOXHO MYTEM PacCTaHOBKU
KPYIJIBIX CKOOOK, KOTOPBhIE UMEIOT HAUBBICIIIUIA IIPUOPUTET.

OnepaTopsl U MX PHOPUTET Tabauya 4
Oneparop IIpuopurer
1
2
3
ptr, offset, seg, type, this 4
high, low 5
+, — (YyHapHbIE) 6
* /, mod, shl, shr 7
+, —, (buHapHbIe) 8
eq, ne, It, le, gt, ge 9
not 10
and 11
or, Xor 12
short, type 13

3. /lupexmuewt ceemenmauuu

B xome mpenpinyiiero o0CykneHusI Mbl BBISICHUJIN BCE OCHOBHBIE
MpaBujia 3aMyMcy KOMaH U OTNEpaHIoB B ITporpaMMe Ha accembiepe.
OTKpPBITHIM OCTAJICSI BOIIPOC O TOM, KaK MPaBUILHO 0(DOPMUTH MOCe-
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JIOBaTeIbHOCTh KOMaH, YTOObI TPAHC/ISITOP MOT X 00paboTaTh, a MUK-
pOMpolLecCOp — BBHIMOJTHUTD.

ITpu paccMOTpeHUM apXUTEKTYPhl MUKPOMPOLIECCOPA Mbl Y3HAIH,
YTO OH MMEET LIECTh CETMEHTHBIX PETUCTPOB, TOCPEACTBOM KOTOPBIX
MOXeT OJJHOBPEMEHHO paboTaTh:

1) ¢ OmHUM CerMeHTOM KOJa;

2) C OJHUM CETMEHTOM CTEKa;

3) ¢ OgHMM CerMEeHTOM JaHHBIX;

4) c TpeMs AOTIOTHUTETbHBIMI CeTMEHTAaMU TAHHBIX.

Eme pa3 BCOMHUM, 4TO (PM3MUECKU CETMEHT TMPEICTaBIISIET CO-
0011 00J1aCTh MaMSITH, 3aHATYIO KOMaHIaMU U (WJIM) JaHHBIMU, aapeca
KOTODPBIX BBIYUCIISIIOTCSI OTHOCUTEIBLHO 3HAUYE€HUS B COOTBETCTBYIO-
1IIEM CETMEHTHOM PETHCTpeE.

CuHTakcuyeckoe oIucaHue CerMeHTa Ha accembiepe Ipencra-
BJISIET CO0O0I KOHCTPYKILIMIO, U300paXKeHHYIO HAa pUCYHKe 17:

— Wmst -[SEGMENT]

cer- Tun Tun

Tun Kitacc

MEH- KOM- pasme-
BbI- cer-

Ta OMHU- pa cer-
paBHU- MEH-

poBa- MEH-
BaHUS Ta

HUSI Ta

S — 7

JupekToBa
acceM0epast

Komanna
acceMOiepast

MaxkpokomaHaa
acceMbiepas

Crpoka
KOMMEHTApHS

"
— ™M 1 ENDS }—
CEIrMCHTAa

Puc. 17. Cunmakcuc onucanus ceemenma
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BaxHo oTMeTUTh, 4TO (PYyHKIMOHATbLHOE HAa3HAUEHHE CerMeHTa
HECKOJIbKO IIMPe, YeM IPOCTOe pa30HreHMe IPorpaMMbl Ha OJIOKHU KO-
Na, DTaHHbIX U cTeka. CerMeHTalus SIBJsSETCS 4acThio Oojiee oOlero
MeXaHU3Ma, CBSI3aHHOTO C KOHIIETIIMEN MOAYJbHOTO MpOorpaMMUpO-
BaHusg. OHa TipearnojaraeT yHUPUKaAIMO oGOpMIEHUS OOBEKTHBIX
MOJyJeit, co3naBaeMbIX KOMITMJISTOPOM, B TOM YMCJIE C Pa3HBIX S3bI-
KOB TIPOrpaMMUPOBAHUSI. DTO TMO3BOJSIET OObEAMHATD MPOTPAMMBI,
HamucaHHbIe Ha pa3HBIX sA3bIKax. UMeHHO ISl pealn3aluy pa3anyd-
HBIX BApUAHTOB TAKOTO OOBEAMHEHMS] M TpeaHa3HAYeHbl OTepaHIbl
B nupekTuBe SEGMENT.

PaccmotpuM nx mogpoOHee.

1. ATpuOyT BeIpaBHMBaHUS CeIMeHTa (TUII BHIpaBHUBAaHUS) CO00-
1aeT KOMIIOHOBIIMKY O TOM, YTO HYXHO OOECIeUYUTh pa3MelleHue
Havajia cerMeHTa Ha 3alaHHOi TpaHulle. DTO BaXXHO, TTOCKOJIbKY MPU
MpaBUJILHOM BBIPABHUBAHUU JOCTYIT K JAHHBIM B ITporieccopax i80x86
BBIIIOJIHSIETCS ObIcTpee. JlomycTruMble 3HaUeHUsI 3TOro aTpulyTa cie-
QylolIue:

1) BYTE — BblpaBHUBaHMe He BbINOJHsETCA. CerMeHT MOXKET

HauMHATBhCSA € JII000T0 aapeca MaMsTu;

2) WORD — cermMeHT HauMHaeTCs IO aapecy, KpaTHOMY JIBYM,

T. €. MOCJIeIHUM (MIAAIIMiA) 3HaYaIMii OUT pU3UIecKOoro agpeca

paBeH 0 (BbIpaBHMBaHUE Ha IPaHUILY CJIOBA);

3) DWORD — cermMeHT HauMHaeTCsI 110 aapecy, KpaTHOMY YeThI-

peM, T. €. IBa MoCJaeIHUX (MJIaIIINX) 3HaYalmx ourta paBHbI 0 (BbI-

paBHMBaHWE Ha TPaHUILY ABOMHOTO CJIOBA);

4) PARA — cerMeHT HauMHAETCs I10 ampecy, KpaTHOMY 16, T. e.

HocienHss lecTHaalaTepuyHas mudpa agpeca JookHa ObITh Oh

(BbIpaBHMBaHME Ha rpaHMILy naparpada);

5) PAGE — cerMeHT HauMHAETCH IO aapecy, KpaTHOMY 256, T. e.

IIBe IOCJIeAHUE IIeCTHaAaTepuuHble HU@PHl JOJDKHBI ObITH 00h

(BbIpaBHMBAHKE Ha IpaHUILY 256-0aliTHOM CTPaHUIIBI);

6) MEMPAGE — cerMeHT HauyMHaeTcs IO aapecy, KpaTHOMY

4 KOGalit, T. €. TpY NOCJIeAHUE IIeCTHANLIATePUIHbIE LIM(MPPHI JOJKHBI

oniTh 000N (ampec cinemyronieit 4- KOailTHOI CTpaHULIBI TTAMSITH).

ITo yMomyaHuIo TUII BeIpaBHUBaHMS MMeeT 3HaueHre PARA .

2. ATpuOyT KOMOMHUPOBAHUSI CETMEHTOB (KOMOMHATOPHBIIA THII)
COO0IIIaeT KOMITOHOBIIMKY, KaK HY>XHO KOMOWHMPOBATb CETMEHTHI
Pa3IMYHBIX MOJYJIel, NUMEIOIe OMHO U TO XKe UMsI. JHaYeHUsSIMU aT-
puOyTa KOMOMHHUPOBAHUSI CETMEHTA MOTYT OBITh:

1) PRIVATE — cermeHT He OyaeT 0ObeAMHATHCS C APYTMU CErMEH-

TaMM C TeM ke UMEeHEM BHE JaHHOTO MOJIYJIS;
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2) PUBLIC — 3acraBisieT KOMIIOHOBIIMK COEAMHUTD BCE CETMEH-
ThI C OMUHAKOBBIMU MMeHaMK. HOBBIN 00beIMHEHHBINM CETMEHT OY-
JIeT 1eJbIM U HempepbiBHbIM. Bce anmpeca (cMellieHus1) OObEKTOB,
a 9TO MOTYT OBITh B 3aBUCMMOCTH OT TUIIA CErMEHTa KOMaH/Ibl U JaH-
Hble, OYIyT BBIYMCISATHCS OTHOCHUTEIBHO Hayaaa 3TOro HOBOTO Cer-
MEHTa;
3) COMMON — pacnosiaraeT Bce CETMEHTBI C OTHUM U TEM XKe
HMEeHeM Mo oJHOMY afpecy. Bce cerMeHThI ¢ TaHHBIM UMEHEM OY-
YT TMePeKpPhIBAThCSI U COBMECTHO MCIIOJIb30BaTh MaMsTh. Pazmep
MOJTYYEHHOTO B pe3y/IbTaTe CerMeHTa OyIeT paBeH pa3Mepy caMoro
OOJIBIIIOTO CETMEHTa;
4) AT xxxx — pacrojiaraer CerMeHT 1o abCOJIIOTHOMY ajipecy ma-
parpada (rmaparpa¢ — 00beM MMaMATH, KpaTHBIA 16; MO3TOMY TO-
cIemHsIs IIecTHaanaTepruyHas mrdpa agpeca naparpacda passa 0).
AOCOMOTHBIN anpec maparpada 3amaeTcs BhIpakeHHeM xxx. Kom-
TOHOBILMK PacrojiaraeT CErMEHT IO 3alaHHOMY aJIpecy MaMsITh (3TO
MOXHO MCITIOJIb30BaTh, HATIPUMED, JUTS TOCTYIA K BUACONaMSITH WIN
oonactu I13Y), yuuteiBast aTpubyT KOMOMHUPOBaHMS. PU3NUECKU
9TO O3HAYAET, YTO CETMEHT TpPU 3arpy3ke B MaMsiTh OYIET pacroio-
KeH, HAYMHasl C 3TOro abCoMIOTHOTO anpeca naparpada, Ho s 10-
CTyrna K HEMy B COOTBETCTBYIOIIMI CETMEHTHBINM PETUCTP JOJKHO
OBITHb 3arpy’keHO 3aJaHHOe B aTpubOyTe 3HadeHWe. Bce MeTku
U aJipeca B OMpeesIeHHOM TaKUM 00pa3oM CETMEHTE OTCUMTHIBAIOT-
Cs1 OTHOCHUTEJILHO 3aIaHHOTO abCOJTIOTHOTO a/ipeca;
5) STACK — ompezneneHue cerMeHTa cTeka. 3acTaBiiIeT KOMIIO-
HOBIIIMK COCIMHUTD BCE OMHOMMEHHBIE CETMEHTBI U BBIUMCIIATD all-
peca B 9TUX CETMEHTAaX OTHOCUTENIbHO peructpa ss. KoMOuHupo-
BaHHbI! TUIT STACK (CcTeK) aHayloruueH KOMOMHUPOBAHHOMY TUITY
PUBLIC, 3a uckito4eHreM TOro, YTo perucCTp SS SIBJISIETCS] CTaHAapT-
HBIM CETMEHTHBIM DPETMCTPOM JIJIsi CETMEHTOB cTeKa. Peructp sp
YCTaHaBJIMBAETCSl HA KOHELl OOBEIMHEHHOTO cerMeHTa creka. Ecnn
He yKa3aHO HU OTHOTO CerMEHTA CTeKa, KOMITOHOBIIMK BbIIACT Mpe-
IyTpexXneHue, 4YTo CTEKOBBIM cerMeHT He HaiineH. Ecim cermeHT
creka co3faH, a komomHupoBaHHbIN THIT STACK He mcnosb3yercs,
TMPOTPaMMUCT JTOJDKEH SIBHO 3arPYy3UTh B PETHICTD SS afipec CerMeHTa
(MomobHO TOMy, Kak 3TO JieslaeTcst Uil peructpa ds).
I1o ymomuaHuio aTpuOyT KOMOMHMPOBAHUS IIPUHUMAET 3HaYeHUE
PRIVATE.
3. ATpuOyT KJy1acca cerMeHTa (TUI KJlacca) — 3TO 3aKJII0UeHHasl B Ka-
BBIUKM CTPOKa, MOMOTAolasi KOMIIOHOBIIMKY OMpPEAEJUTh COOTBET-
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CTBYIOLLMIA TIOPSIIOK CJIEMOBAHUSI CETMEHTOB TTPU COOMPAHUM TTPOTPaM-
MBI U3 CETMEHTOB HECKOJILKUX Momyieil. KoMITOHOBIIMK 0ObeaUHSIET
BMECTE B ITaMsITH BCE CETMEHTHI C OTHUM U TeM XKe UMeHeM Kiacca (MMst
KJjlacca B OOLLEM CTydyae MOXKET ObITh JIIOObIM, HO JIyUllle, eCIh OHO Oy-
JIeT OTpaxkaTb (PyHKIIMOHAJbHOE Ha3HayeHUEe CerMeHTa). TUIMMYHBIM
MPYMEPOM HCTIONB30BAHUS MMEHM Kiacca SIBIseTCS OObeAMHEeHUE
B TPYIIITY BCEX CEIMEHTOB KOJIa IMPOrpaMMbl (OOBIYHO ISl 3TOTO UCTIONb-
3yercs Kaacc «code»). C TIOMOLIBIO MEXaHM3Ma TUITU3aLMK KJ1acca MOX-
HO TPYNIUPOBaTh TaKKe CErMEHTbl MHULMAIM3UPOBAHHBIX U HEMHU-
LIMATM3UPOBAHHBIX TAHHBIX.

4. AtpubyT pasmepa cermeHnTa. Jlis mpoueccopos i80386 v Bbiliie
CErMEHTBI MOTYT ObITh 16- 11 32-pa3psaHbIMU. DTO BIMSET MPeK/e Bce-
r0O Ha pa3Mep cerMeHTa U Mopsiiok hopMUpoBaHus GU3UYECKOro aapeca
BHYTPH HETo. ATpUOYT MOXKET IPUHUMATD CIIEYIOIIe 3HAYECHUST:

1) USEI16 — 3T0 03Ha4aeT, YTO CETMEHT JOMycKaeT 16-pa3psaHyio

anpecaruio. [Ipy opMupoBaHUY (GU3NIECKOTO ampeca MOXET MC-

TTOJTL30BaThCS TOJIBKO 16-paspsimHoe cMerieHre. COOTBETCTBEHHO,

TaKOM CerMeHT MOXKeT conepkath 10 64 K6aiiT Kkoma v JaHHBIX;

2)USE32 — cermeHt Oynet 32-paspsinHbiM. [Ipu cdopmupoBaHuun

(busmgeckoro agpeca MOXKeT UCITOB30BAThCS 32-pa3psimHOe CMelle-

Hue. [ToaToMy Takoil cerMEHT MOXeT coaepxath 10 4 ['6aiT kona

VJTM TaHHBIX.

Bce cerMeHTBI camMu MO ceGe paBHOIPABHbI, TaK KakK IUPEKTUBbBI
SEGMENT u ENDS He conepxat nHdopmaiuu o (pyHKIIMOHATEHOM
Ha3HAuYeHUU CETMEHTOB. [IJ1s1 TOrO YTOOBI MCTIOIb30BaTh X KaK CETMEeH-
TBI KOJa, TAaHHBIX WX CTeKa, HEOOXOMUMO TIPEIBAPUTEIEHO COOOIIUTD
TPaHCSITOPY 00 3TOM, JJIs1 YErO UCMONb3YIOT CIELIMATbHYIO TUPEKTUBRY
ASSUME, umetoliyto popmat, nokazaHHbIii Ha pyc. 18. Dra nupekTu-
Ba COOOIIIAET TPAHCJISITOPY O TOM, KaKOi CErMEHT K KAKOMY CETMEHTHO-
My PerMcTpy NpuBs3aH. B cBoio ouepenb, 3TO MO3BOJUT TPAHCISITOPY
KOPPEKTHO CBSI3bIBATH CUMBOJIMUECKUE UMEHA, OTPEIETIEHHbIE B CETMEH-
Tax. [IpuBsi3Ka CErMEHTOB K CETMEHTHBIM PETUCTPAM OCYILIECTBIISIETCS
C TIOMOIIBIO OMNEPaHIOB 3TOW TUPEKTHBBI, B KOTOPbIX MMSI_CEerMEHTa
JIOJDKHO OBITh MMEHEM CEeTMEHTa, OTpele/IeHHbIM B MCXOTHOM TEKCTE
nporpammbl aupekTBoii SEGMENT win kitoueBbIM cro60m nothing.
Ecu B KauecTBe ornepaH/ia UCTOb3YeTCsl TOJBKO KJII0UEBOE €1060 noth-
ing, TO MpeNIIeCTBYIOIINE Ha3HAYEHUsI CETMEHTHBIX PErMCTPOB aHHY-
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JIUPYIOTCS, TIPUYEM Cpa3y I BCEX IIeCTU CEerMEHTHBIX PErMCTPOB.
Ho xmoueBoe ciioBo nothing MOXXHO MCTIOJb30BaTh BMECTO apTyMeH-
Ta UMsI CETMEHTA; B 3TOM cJIydae OyneT BHIOOPOUYHO Pa3pbiBAThCS CBS3b
MEXIY CETMEHTOM C UMEHEM MMsI CETMEHTA U COOTBETCTBYIOIIUM Cer-
MEHTHBIM PErucTpoM (cMm. puc. 18).

—| Nms cermeHTa m—

Mg cermeHTa

Q_

Mg cermeHTa

@_

Nmsa cermeHTa

_ Mg cermeHTa

Q_

Q_

Mg cermeHTa

Q_

Mg cermeHTa

Puc. 18. Jlupexmusa ASSUME

J1J1g TIpOCTBIX TTPOTPaMM, COIEP3KAIINX ITO OAHOMY CETMEHTY JIJISl KO-
na, TaHHBIX U CTeKa, XOTeJIOCh Obl YIIPOCTUTD ee omurcanue. JIJist 3Toro
B TpaHcasaTopel MASM u TASM BBe BO3MOXKHOCTD MCITOIb30BaHUST
VIPOIIEHHBIX TUPEKTUB cerMeHTalmu. Ho 3nech Bo3HUKIIa TipobieMa,
CBsI3aHHAs C TEM, YTO HEOOXOIUMO ObLIO KaK-TO KOMIIEHCHPOBATh He-
BO3MOXHOCTb HaIlpsIMylO YIPaBJISATh pa3MelleHMeM U KOMOUHUPOBaA-

116



HUEM CerMeHTOB. J1Jis1 3TOro COBMECTHO C YNPOILIEHHbIMU TUPEKTHBA-
MM CEerMEHTallUM CTAJIM UCIOJb30BaTh AUPEKTUBY YKa3aHUS MOMAEIU
namati MODEL, kotopast 4aCTUYHO cTajia yIpaBisiTh pa3MelleHueM
CEerMEHTOB U BbIMOJHATh GyHKIMU aupekTuBbl ASSUME (mostomy
MPY UCIIONb30BAHUHU YIIPOILEHHBIX IUPEKTUB CETMEHTAIIUN TUPEKTU-
By ASSUME MOXHO He MCIOJIb30BaTh). DTa TUPEKTUBA CBS3bIBAET
CErMEHTBI, KOTOPbIE B CJIy4yae MCIOJIb30BAHUSI YIPOLIEHHbIX TUPEK-
THUB CErMEHTALIMU UMEIOT MpeoTpeaeIeHHbIe MMEHA, C CeTMEHTHBIMU
perucTpamu (XoTs SIBHO MHULIMAIU3UPOBATh ds BCE paBHO TIPUAETCS).
Cunrakcuc gupektuBbl MODEL noka3an Ha pucyHke 19.

MODEL Mounenb
HaMsITA I |
L‘Mozm(bm(aTop J Mounenb -@H

MaMsITh
I_ Moaudukarop J

sS3bIKa

(&) —{bommpmsaror]

Puc. 19. Cunmaxcuc dupexmueor MODEL

O06s13aTebHBIM MapaMeTpoM AupeKTuBbl MODEL siBsiercst Monesb
MaMATU. DTOT apaMeTp ONpeesseT MOAEIb CETMEHTALY MaMSIT! [UTS
nporpaMmHoro MoayJsi. [lpennosaraercs, 4To NporpaMMHbIA MOLYJIb
MOXET UMETh TOJIbKO OIpPEAEICHHbIE TUIIBI CETMEHTOB, KOTOPBIE OMpe-
JENAIOTC YIIOMSHYTBIMA HaMU paHee YINPOLIEHHBIMU JUPEKTUBAMU
OMUCAHMSI CETMEHTOB. DTU TUPEKTUBHI IPUBECHBI B TAOIHULIE 5.

‘VnpouieHHble TUPEKTUBBI ONPeIeIeHHs] CErMEHTa Tabauya 5

®Dopmar ®Dopmar
JIMPEKTHBbI JINPEKTUBbI Hasnauenune
(pexxum MASM) (pexxum IDEAL)

Havano mnu npomomkeHue

.CODE [ums] CODESEG 1] CerMeHTa Koaa
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Oxonuanue mab. 5

®opmat ®opmart
JTMPEKTHBbI JTAPEKTHBbI Ha3znauenne

L (pexum MASM) | (pexum IDEAL)

.DATA DATASEG Havano unu mpopookeHue
CerMeHTa WHUIUAIU3UPO-
BaHHBIX JTaHHBIX. Takxe uc-
TTOJIB3YeTCS TSl OTIpenesie-
HMS TaHHBIX TUIIA hear

.CONST CONST Havano mnu mpomomkeHue
CerMeHTa MOCTOSTHHBIX 1aH-
HBIX (KOHCTaHT) MOJYJISI

.DATA? UDATASEG Havano munu npomomkeHue

cerMeHTa HEeWHUIIMaTu3u-
POBaHHBIX JaHHbIX. Takxe
WCIOb3YEeTCsl Uil Ompene-
JIEHWSI TaHHBIX TUIIA near
Hauano wiu mpomomkeHue
CerMeHTa CTeKa MOMIYJIS.
IMapameTp [pa3mep] 3amaeT
pasMep creka

Hauano munu mpopoikeHue
CcerMeHTa WHMIIMAIU3UPO-
BaHHBIX JAHHBIX TUTIA far
Hauano wiu mpomoymkeHue
CcerMeHTa HEWHUIIMaIu3U-
POBaHHBIX TAaHHBIX TUMA far

.STACK [pa3mep] |STACK [pa3mep]

TARDATA [nms1] |FARDATA [nms]

TARDATA? [ums1][UFARDATA [ums]

Hannuyie B HEKOTOPBIX IMPEKTUBAX ITapaMeTpa [MMsi| TOBOPUT O TOM,
YTO BO3MOXHO OIpenejeHue HECKOJbKUX CEerMEHTOB B3TOTO THIIA.
C npyroii CTOpOHBI, HAIMUKE HECKOIbKUX BUIOB CETMEHTOB JAHHBIX
00yCIIOBIIEHO TpeOOBaHKEM 00eCIIEYUTh COBMECTUMOCTD C HEKOTOPHI-
MM KOMITWJIITOPAMM SI3BIKOB BBICOKOTO YPOBHSI, KOTOpPBIE CO3MAlOT
pa3HbIe CETMEHTBI MaHHBIX 1T MHUITMATM3UPOBAHHBIX 1 HEMHUIINA-
JIN3UPOBAHHBIX TaHHBIX, a TAKXKE KOHCTAHT.

ITpu ucnonbzosanuu qupektuBsl MODEL TpaHcasTop aenaert ao-
CTYITHBIMU HECKOJIbKO UAEHTU(HUKATOPOB, K KOTOPHIM MOXHO 00Opa-
1IAThCSI BO BpeMsl pabOThI IPOrpaMMbl, C TeM, YTOOBI MOJYYUTh MH-
dopMaMio O TeX MJIM MHBIX XapaKTepMCTHUKaX HaHHOW MoJesu
namsatu (tabu. 7). [Mepeuncium 3TH UAEHTU(UKATOPHI U UX 3HAYCHMS
(Tabu. 6).
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WNnentudukaropsl, coznapaembie aupektusoiit MODEL  Tabauya 6.

Nms nnentudukaTopa 3HavyeHne nepeMeHHOI
@code Dusnueckuii aapec cerMeHTa Koaa
dusnyeckuil aapec cerMeHTa JaHHBIX
@data
THUIIa near
dusnyecknii aapec cerMeHTa JaHHBIX
@fardata P
tuna far
duznyeckuii agpec cermMeHTa HEUHU-
@fardata? P
LIMaTU3UPOBAHHBIX JaHHBIX THTIA far
@ dusnyecknii ampec cerMeHTa HEUHU-
curse
& LIMAJTM3UPOBAHHBIX JaHHBIX TUMA far
@stack Dusnyeckuii aapec cerMeHTa cTeKa

Tenepr MOXHO 3aKOHYUTH oOcyxkneHue nupekTuBsl MODEL.
Onepannsl nupektiBbl MODEL ucnonb3yoT mis 3agaHusl MOIeIu
naMsITH, KOTopas oIpeaessieT Habop CErMEHTOB MPOTrpaMMBbI, pa3Me-
PBI CETMEHTOB TAaHHBIX U KOJIa, CITOCOO CBSI3bIBAHUSI CETMEHTOB U CET-
MEHTHBIX peTUCcTpoB. B Tabnuie 7 mpruBeaeHbBl HEKOTOPHIE 3HAYEHUS
napaMeTpa «MoJeJb maMaTi» gupeKTnuBel MODEL.

Moaenn namsaTu Tabauya 7

Mopenn Tun Tun Ha3nayenne Mmoaem
KOJA | JaHHBIX

Kon m pmanHbie 0OBeIMHEHBI B OIHY
rpymny ¢ umeHeM DGROUP. Ucnomb-
3yeTcs AJIs1 CO3MaHMs IporpamM opma-
Ta .com.

Kon 3aHuMMaeT onuH CEerMeHT, JaHHbIe
00beIMHEHbI B OIHY TPYMIy C UMEHEM
SMALL near near |DGROUP. Bty Mmonens 00BIMHO UCIIONb-
3yIOT IJIs1 OOJBIIMHCTBA IIporpamMMm Ha
accembiepe

Koz 3aH1uMaeT HeCKOJIbKO CETMEHTOB, T10
OJHOMY Ha KaXIblii OObEeAMHSIEMBII
TporpaMMHBIA Momy/b. Bce cchiiku Ha
mepemady yIpapleHUs — TUIa far
JlaHHbIE O0OBEAMHEHBI B OMHOI TPYM-
1e; BCe CChIJIKM Ha HUX — TUIIA near

TINY near near

MEDIUM far near

Kon B ogHOM CEIMCHTE, CCblJIKa Ha

COMPACT | near far aHHbIE — THITA far
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Oxonuanue maba. 7

Mopnean Tun Tun Ha3nauenue Moaenu
KOJa | JaHHBIX

Kon B HECKOJIBKMX CETMEHTaX, 1Mo Ofi-
LARGE far far |HoOMy Ha KaXAblii 0OObeIWHSIEMBIN
MPOrPaMMHBI MOIYJTb

ITapameTp «<Momudukatop» nupektuBbl MODEL no3Bossier yrou-
HUTh HEKOTOPBbIE OCOOCHHOCTU MCITOJIb30BAHUST BEIOpAHHOM MOJIETN
namstu (taosu. 8).

MonauduxaTopsl MoaeIHd NAMATH Tabauya 8
3nauenue Mmoaugukaropa Hasznauenue
usel6 CerMeHThI BHIOpaHHOW MOJIETN UCTTIOJb3Y-

JoTCsl Kak 16-OuTHBIE (€CIM COOTBET-
CTBYIOIIEH TUPEKTUBON yKazaH TpoIlec-
cop 180386 wiu i80486)

use32 CerMeHTbl BBIOPAHHON MOJIEIU UCTIONb3Y-
10Tcsl Kak 32-OuTHbIe (€ciu COOTBET-
CTBYIOIIIEH TUPEKTUBON yKazaH TIpoIlec-
cop 180386 wiu i80486)

dos ITporpamma Gyner paborate B MS-DOS

Heo0s13aTeibHbIE TTapaMeTPhI «SI3bIK» M «<MOIM(PUKATOP SI3bIKa» ONpe-
JEeJISIIOT HEKOTOpble 0COOEHHOCTU BbI30Ba mpolienyp. Heob6-xomumocTb
B MCIOJIb30BAHUM 3TUX NapaMeTPOB MOSIBIISIETCS] TP HAITMCAHWUM U CBSI-
3bIBAHUM TIPOTPAMM Ha Pa3IMIHBIX SI3bIKAX TTPOrpaMMHUPOBAHMSI.

OnucaHHble HAMU CTaHIAPTHBIE W YIIPOIICHHBIC TUPEKTUBBI CET-
MEHTallMM He MCKIo4YalT Apyr apyra. CTaHIapTHbE JUPEKTUBBI
HCIIOJIB3YIOTCS, KOT/Ia IPOrPaMMMUCT 3KeJlaeT MOJIYYUTh MTOJTHBINA KOHT-
poJib Hajl pa3MellleHUeM CErMEHTOB B MaMsITH U UX KOMOMHUPOBA-
HUEM C CErMEHTaMM JAPYTUX MOIYJIEN.

VrpoliieHHbIe TUPEKTUBHI 1IeJIeCO00pa3HO MCIIONB30BATh IS IPOCTBIX
MporpaMM M TIporpaMM, MpeTHa3HaYeHHBIX IUIS1 CBA3BIBAHUS C TPO-
rpaMMHBIMU MOYJISIMU, HATTMCAHHBIMU Ha SI3bIKaX BICOKOTO YPOBHSI.
DTO MO3BOJISIET KOMIIOHOBILUKY 3G (HEKTUBHO CBSI3bIBATH MOAYJIU pa3-
HBIX SI3bIKOB 3a CUET CTaHJIApTU3AIMU CBS3EH U YIIpaBIECHMSI.
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JIEKIIAANe 17.

CrpykTypbl KoMaHa Ha AccemOJiepe

1. Cmpykmypa mawunnoil Komanoot

ManimHHas KOMaHIa TIpeaCcTaBisgeT co00i 3aKOMMPOBAaHHOE IO
orpeieJIeHHBIM MpaBUjIaM YKa3aHUe MUKPOIIPOLIECCOPY Ha BBITIOJTHE-
HUE HEKOTOpOl omepaluu uiad neiictBus. Kaxnas koMaHza comep-
JKUT 3JIEMEHTBHI, OTNpenesIonye:

1) uyto menarb? (OTBET Ha 3TOT BONPOC JAET JIEMEHT KOMAaH/IbI,

HaszbiBaeMblii kogom orepanuu (KOII).);

2) 00OBEKTHI, Hall KOTOPBIMU HY>KHO YTO-TO AeJIaTh (3TU 3JIeMEHTHI

Ha3bIBAIOTCS OTNEpaHIaMM );

3) kak genatb? (DTU 2JI€MEHTHI Ha3bIBAIOTCS TUIIAMU OMEepaHIOB —

OOBIYHO 337aI0TCS HESIBHO).

[TpuBeneHHbI Ha pucyHKe 20 ¢opMaT MAaIlIMHHONA KOMAaHIbI SIB-
JIIETCsI caMbIM OOIIMM. MakcumalbHasl JUIMHA MAalllMHHON KOMaHIbl —
15 Gaiit. PeanbHas KoMaHIa MOXET COIEpKaTh ropa3ao MeHbIIIee KO-
JINYECTBO TT0JIei, BIUIOTh 10 0gHOro — Tojibko KOIT.

OpnHobGaliToBbIE KonuuectBo 6aiiT
npedUKChl
[ToBTOpeHMs1
| D y 1 0| 01,2 |o01,2
0 nmm 1
[Pasmepa ampeca | uiu 2 uwm 1| wiu 4 uiu 4
[Pazmepa onepana > Kon Heno-
orle baiit | baiit |Cmemienue| cpeacr-
[Bamenn cermenta H modr/m| sib |B KoMaHJe | BEHHbII
pauuu
[ BroKMpOBKY ITHHEI| OTepaH
”a' . '“~__~~
,—’/ RN ~--""‘---
mod|reg/KOTI| r/m ss | index |base

I L1 L1 I L1 L1
76 5 4 3210 765 4 3210

Puc. 20. Dopmam mawmuHHOU KOMAHObL
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OnuuieM Ha3HauYeHUs MoJield MaIlIMHHON KOMaH/bI.

1. IIpedukcel.

Heo0s13aTenbHbIe 27IeMEHThI MAITMHHON KOMaHIbl, KaXIbli U3 KO-
TOPBIX COCTOUT U3 1 GaiiTa MM MOXKET OTCYTCTBOBaTh. B mamsitu mpe-
(uKcHl npeamecTBYOT KoMaHae. HasHaueHne nmpeduKcoB — MOmM-
GuLMpoBaTh OIepalnuio, BBIMOJHIEMYI0 KoMaHmoi. ITpukmamHas
nporpamMma MOXKeT HMCIOIb30BaTh CAEAYIOIINE TUITbI MTPehUKCOB:

1) npedukc 3ameHbl cermMeHTa. B siBHO#T (popme yKasbiBaeT, Ka-

KO CerMeHTHBIN PEerucTp UCIONb3YyeTCs B JAHHOW KOMaHe s

agpecaliy cTeKa Win OaHHBIX. [Ipedukc oTMeHsIeT BBIOOp cer-

MEHTHOTO perucTpa no ymonuaHuio. I1pedukcol 3aMeHbl cerMeH-

Ta UMEIOT CJIelylolre 3HAYeHUSI:

a) 2eh — 3amMeHa cerMeHTa Cs;
6) 36h — 3ameHa cerMeHTa sS;
B) 3eh — 3ameHa cermeHTa ds;
r) 26h — 3aMeHa ceTMEHTa es;
n) 64h — 3amena cermenTa fs;
e) 65h — 3ameHa cerMeHTa gs;

2) mnpedukc paspsoHOCTH aapeca YTOUHSIET pa3psimHOCThL ampeca

(32- wmm 16-paspsinHbit). Kaxmoii komaHzae, B KOTOPOM MCIOJb-

3yeTcsl aipecHBIl OIepaH, CTABUTCS B COOTBETCTBHE Pa3psTHOCTD

ajipeca 3TOTO OlepaHAa. DTOT aapec MOXET UMeTh Pa3psaHOCTh 16

win 32 6ut. Eciiu pa3psigHOCTh afpeca 11 JaHHOM KOMaHabI 16 our,

9TO O3HAYaeT, YTO KOMaHIA CONEPXUT 16-paspsyiHOe CMeEIIeHUe

(puc. 20), OHO COOTBETCTBYET 16-pa3psTHOMY CMEILEHUIO alpecHO-

TO OrepaHia OTHOCUTETBHO Hayajla HEKOTOPOTo cerMeHTa. B KoH-

TEKCTe pUCYHKa 21 3TO cMelleHue Ha3biBaeTcs 3(PGhEeKTUBHBIN afl-

pec. Ecnu paspsimHocTh aapeca 32 OUT, 3TO O3HAYaeT, YTO KOMaH/a

conepxut 32-paspsimHoe cMeneHre (puc. 20), OHO COOTBETCTBYET
32-pa3pssIHOMY CMEIIEHHIO aApeCHOTO OIlepaHIa OTHOCUTEILHO Ha-
yajia CerMEeHTa, U I10 ero 3HaueHuto opMupyercs 32-OMTHOE cMe-
meHue B cermMeHTe. C moMollbio npedukca pa3psaHOCTH ajipeca

MOXHO U3MEHHUTh JIEHCTBYIOIIEE TT0 YMOTYaHUIO 3HAYCHHUE pa3psiI-

HOCTH afipeca. DTO U3MeHeHHue OyleT KacaThbCsl TOJBKO TO KOMaH-

JIbl, KOTOPOI MpeaIiecTByeT NpeduKc;
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| OHepaTI/IBHaH IaMsAITb

AJlY
DddeKkTUBHBIN agpec
15 0
CwmelieHue U3 KOMaH,D;])I'— Jlnteiinblii anpec
15 0 ] YcrpoiicTBo
ba3oBkIii peructp - 2 Y 2 CTPaHUYHOTO
bx wm bp peoOdpa3oBaHUs
15 0 A A agpeca
MHOeKCcHBII perucTp Dusnyeckuit anpec
si wm di
CnBUHYTh Ha
4 buTa BJIEBO HwuHa
anpeca
15 0 A p

CerMeHTHEbIE
perncrpi
ss
e

)
wllw ||»n

fs
Puc. 21. Mexanusm gopmuposanus ghuzuueckoeo aopeca é peanbHom pexcume

3) mpeduKc pa3psAHOCTH OIepaHIa aHAJIOTUUEH TpedUKCY pa3psi-
HOCTH ajipeca, HO yKa3bIBaeT Ha Pa3psTHOCTh onepaHaoB (32- wim 16-
pa3psiiHbIe), ¢ KOTOpPhIMU paboTaeT KomaHma. B coorBeTcTBUU
C KakKMMU TIpaBWJIaMM YCTaHABJIMBAIOTCSI 3HAYEHUSI aTpuOyTOB
Pa3psITHOCTH afpeca M ONepaHAoB 10 YMOJTYaHUIO?

B peanbHOM peXyMe U pexkruMe BUPTYaTbHOTro 18086 3HaUeHUsT 3THX
aTpubyTOB — 16 OUT. B 3alMILIEHHOM pexXruMe 3HaYeHUsT aTpUOyTOB
3aBUCIT OT COCTOSIHMSI Outa D B AeckpunTopax MCHOTHSIEMBIX
cermeHToB. Ecytm D = 0, To 3HaueHMsT aTpnOyTOB, JEHCTBYIOIINE ITO
YMOJIUAHUIO, paBHBI 16 6ut; eciu D = 1, To 32 6UT.

3HayeHUs TPe(UKCOB pa3psAHOCTH oIepaHIa 66h U pa3psimHOCTH
aapeca 67h. C nomolubio npedukca pa3psiiHOCTH afpeca B peaib-
HOM peXKMME MOXHO MCTIOJb30BaTh 32-pa3psiAHYIO aapecalnio, HO
MPpU 3TOM HEOOXOAUMO TOMHHUTb 00 OrpaHUYEHHOCTH pa3Mmepa
cerMeHTa BenuuuHoi 64 Koaiir. AHaJIOrMYHO npeduKCy pas3psia-
HOCTH ajipeca Bbl MOXKETe UCITOIb30BaTh MPeUKC pa3psiIHOCTH OTle-
paHIa B peaJIbHOM pexXuMe 111 paOdOThI ¢ 32-pa3psAHBIMU OIIepaH-
JIaMu (K mpuMepy, B apupMeTHnIecKux KOMaHIax);
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4) npeduKc NOBTOPEHUST UCIIOJIb3YETCs C LIENMOYeUHbIMU KOMaHaa-

MM (KOMaHIaMu 00pabOTKM CTPOK). DTOT NpehrKC «3alMKIMBAET»

KOMaHy Uil 00pabOTKM BCceX 3JIeMeHTOB Liernouku. CuctemMa Ko-

MaH[I TTOJ/IEPXKUBAET JIBa TUTIA TIPe(UKCOB:

a) OesycinoBHble (rep — 0f3h), 3acraBisioniue MOBTOPSITbCS
LIETIOYEYHYI0 KOMaHIy HEKOTOPOe KOJIMYECTBO pas;

6) ycnoBHble (repe/repz — 0f3h, repne/repnz — 0f2h), Koto-
pble TIpYM 3alMKJIMBAHUM TIPOBEPSIOT HEKOTOphIe jaru,
U B pe3yJibTaTe MPOBEPKU BO3MOXKEH TOCPOUHBIN BBIXO U3 LIMKJIA.

2. Kon onepaunu.

O0s13aTeNIbHBIN 3JIEMEHT, OMMUCBHIBAMOIIMI OTEpalvio, BBITIOJTHSIE-
MyIO0 KOMaHI0ii. MHOTMM KOMaHAaM COOTBETCTBYET HECKOJIBbKO KOIOB
orepanuii, Kaxnblii M3 KOTOPBIX OMNpENessieT HIOAHCHI BBITTOJIHEHUS
onepanuu. [locaenyromye mMoass MalIMHHOM KOMaHIbI OMPENessioT
MECTOTIOJIOXKEHHE OITEPaHAOB, YYaCTBYIOIIMX B ONepallii, 1 0COOEHHO-
CTU UX UCMOJb30BaHus1. PaccMoTpeHre 3TUX MoJielt CBSI3aHO CO CIOCO-
6aMH 3aIaHUST OTIepaHIOB B MallTMHHOM KOMaH/e W TIOTOMY OyIeT BbI-
TOJIHEHO TO3XKe.

3. baiit pexxuma aapecaru modr/m.

3HaueHus 3Toro 6aiiTa orpeaessieT UCIoIb3yeMylo (popMy ampeca
onepaHoB. OnepaHIbl MOTYT HAXOMUTHCS B TAMSTH B OTHOM WJIM IBYX
peructpax. Ecnu onepaHa HaxoauTcss B MaMsTd, To 0ailT modr/m
onpenenseT KOMIOHEHTHI (CMellleHre, 0a30BbIii 1 MHAEKCHBIN PEerncT-
pbl), KUCTOJb3yeMble ISl BbIYMCAEHUST ero 3dddeKTuBHOro ampeca
(pucyHok 21). B 3aiuiineHHOM pexume sl ONpeaeaeHusl MeCTOIIO-
JIOXKEHMS OTiepaH/a B TaMSITU MOXET JOTOJHUTEILHO MCITOIb30BaThCS
Oaiit sib (Scale-Index-Base — Maciura6-uHaekc-6a3a). baiit modr/m
COCTOMT U3 Tpex noieit (puc. 20):

1) mone mod onpenessieT KOAMIeCTBO OAlT, 3aHUMAaeMbIX B KOMaH-

Ie anmpecom ornepanna (puc. 20 , moiie cMellleHre B KOMaHIE).

[Tone mod ucrnosb3yeTcsi COBMECTHO € TI0JIEM I/m , KOTOPOE yKa3bl-

BaeT Crocob MomMbUKAIIMK aipeca OoTiepaH/ia «CMEIIeHUE B KOMAHIEe».

K mpumepy, ecniu mod = 00, 370 03HayaeT, 4TO TOJIe CMEIEHUE

B KOMaHJIe OTCYTCTBYET, 1 apec oINepaH/Ia ONpeAessieTCs] CONnepKu-

MBIM 0a30BOTO U (MJIM) MHACKCHOTO perucTpa. Kakue uMeHHO perncr-

PBI OYIYT UCITONTL30BAThLCS TSI BEIMUCIeHUS 3¢h(DEKTUBHOTO anpeca,

orpeaesseTcst 3HadyeHueM atoro 6aiita. Eciit mod = 01, 310 03Hava-

€T, YTO TI0JIe CMeIlleHre B KOMaHIe TPUCYTCTBYET, 3aHMMaeT 1 Gailt

1 MoaudUIMpyeTcs: COAepXXUMbIM 0a30BOr0 1 (MJM) MHAEKCHOTO

peructpa. Ecau mod = 10, 310 03HaYaeT, 4TO I10JIe CMEIIECHNE B KO-
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MaHJie MPUCYTCTBYET, 3aHUMaeT 2 wiu 4 Gaiita (B 3aBUCUMOCTHU OT
JIEACTBYIOIIETO TI0 YMOJYAHWIO WJIM OIpeaelisieMoro npedukcoMm
pa3mMepa ajpeca) 1 MOTUMUIIMPYETCST COIePKMMBIM 0a30BOr0 1 (UJIK)
nHaeKcHoro peructpa. Ecin mod = 11, 310 03Havaer, 4yTo onepaH-

JIOB B TIAMSITA HET: OHM HAXOMASTCS B PETUCTpax. DTO Xe 3HaueHue

Oaiita mod McroJb3yeTcs B cily4yae, Koraa B KOMaHIe MPUMEHSIETCS

HEIOCPEACTBEHHbIN ONEpaH/I;

2) moJje reg/Kom ornpenessieT Jubo perucTp, HaXoasIMNACs B KO-

MaHJie Ha MeCTe MepBOro orepaHaa, JM00 BO3MOXHOE pacliupe-

HUE KoJla orepaluu;

3) mose r/m KMCIOJb3yeTcss COBMECTHO ¢ moyieM mod u ompene-

JISIET MO0 perucTp, HaxXOAdUIUICS B KOMaHIe Ha MeCTe MepBOro

onepanaa (eciu mod = 11), 1100 UCIIOIb3yeMbI€ AJIs1 BEIYMCASHUS

3¢ dekTUBHOTO anpeca (COBMECTHO C TOJIEM CMEIlleHUEe B KOMaH-
nie) 6a30BbIe U UHIEKCHBIE PETUCTPHI.

4. BaiiT maciTadb — MHAEKC — 0a3a (6aiiT sib).

Hcnonb3yercst njst paclimpeHusi BO3MOXKHOCTEM anpecaluy ore-
pannoB. Ha Haamuune Gaiita sib B MaIIMHHOI KOMaH/E YKa3bIBaEeT CO-
yetaHue ogHoro u3 3HauyeHuit 01 uau 10 o mod v 3HaYeHMST OIS
r/m = 100. baiit sib coctouT U3 Tpex noJjei:

1) monsa maciraba ss. B aTom mojie pasMeniaercss MacluTaOHbII

MHOXMWTEJb JIJIsS1 MHIEKCHOTO KOMITOHEeHTa indeX, 3aHMMaroIiero

ciaenytoiue 3 outa 6aiita sib. B mose ss MoXeT coaepKaTbCsl OMHO

W3 CIeAyIouX 3HaueHuit: 1, 2, 4, 8.

[Ipu BbrUMcIeHUU 3DHEKTUBHOIO apeca Ha 3TO 3HaUYeHUe OyaeT

YMHOXaThCSI COAEPKMMOE UHAEKCHOTO PEerucTpa;

2) mons index. Mcnonb3yeTcs misl XpaHeHUsT HOMepa UHAEKCHOTO

perucTpa, KOTOPhI TPUMEHSIETCS IJIsT BBIMUCTCHUST 3(DGEKTUBHO-

To ampeca ornepaHa;

3) mons base. Mcnonb3yeTcst AJist XpaHEHUS HOMepa 6a30Boro pe-

TMCTpa, KOTOPBIN TakXke MPUMEHSIETCS sl BbluMcaeHUs b dek-

TUBHOTO ajpeca ornepaHaa. B kauecTtBe 6a30BOro M MHAEKCHOTO

PETHUCTPOB MOTYT UCITOIb30BAThCS MPAKTUUECKU BCE PETUCTPBI 00-

1IEro Ha3HAYeHUsI.

5. I1one cMenieHus: B KOMaHe.

8-, 16- wim 32-paspsigHoe 1eJI0e YUCIIO CO 3HAKOM, IPEICTaBIIsIIO-
1ee co0oi, MOJTHOCTHIO WIM YACTUYHO (C YUETOM BBIIIETIPUBEIEHHBIX
paccyxneHwnit), 3HaueHue 3¢ GEKTUBHOTO afpeca oIlepaHaa.

6. IToste HEMOCPEACTBEHHOTO ONepaHIa.
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HeoGs3areabHoe 1MoJje, mpeacTapisoee coboit 8-, 16- wim 32-
pa3psiIHBIA HETTOCPENCTBeHHBIN onepaHa. Hanuyue 3Toro mosnst, Ko-
HEYHO, OTpaxaeTcsl Ha 3HauyeHuu Oaiita modr/m .

2. Cnoco0bt 3a0anus onepandoe Komanobl

Onepanod 3adaemcs HEsI8HO HA MUKPONPOSPAMMHOM YPOBHE

B 5TOM ciiyyae KoMaHzAa SIBHO HE COAEPXKUT ONMEPaHAO0B. AJITOPUTM
BBITIOJTHEHWSI KOMaH/Ibl UCIIOJIb3YeT HEKOTOPhIE OOBEKTHI 110 yMOJT4a-
Huto (perucTpsl, (uiaru B eflags u T. 1.).

Hanpumep, KomaHb! cli 1 sti HeSIBHO paboTaloT ¢ (hJIaroM IIpephl-
BaHud if B peructpe eflags, a komanga xlat HesIBHO oOparmaeTcst K pe-
THCTPY al ¥ CTpOKe B TIAMSITHU TI0 a[pecy, OTPEAe/IIEeMOMY TTapoit PerrcT-
poB ds : bx.

Onepand 3adaemcs 6 camoll komanoe (HenocpedcmeeHHbLil onepanad)

OrnepaH HaXOMUTCS B KOIE KOMAaHIbI, T. €. SIBJISIETCS €€ YacThIO.
J171s1 XxpaHeHUsI TAKOTO ollepaH/ia B KOMaHIe BbIAESIETCS T10Jie ATMHOM
no 32 out (pucyHok 20). HemocpeacTBeHHBI onepaHa MOXET ObITh
TOJIBLKO BTOPBIM OIEpaHAOM (MUCTOYHMKOM). OmnepaHa-Ioaydareib Mo-
2KeT HaXOIUThCS JIMOO B IaMSITH, JIM00 B pErucTpe.

Hanpumep: mov ax,0fffth nepecbuiaer B peructp ax iecTHaalare-
puuHyto koHctaHTy ffff. Komanma add sum,2 ckianpiBaeT coaepxumoe
MOJIsl 1O aJpecy sum ¢ LEeJIbIM YUCIOM 2 U 3alMChIBAET PE3YyIbTaT Mo
MeCTY MepBOro ofnepaHja, T. €. B MaMsTh.

Onepano Haxooumcsi 8 00HOM U3 pe2ucmpos

PeructpoBble orepaH/ibl yKa3bIBalOTCS UMEHAMU perucTpoB. B Ka-
YeCTBE PErMCTPOB MOTYT UCTIOJIb30BAThCS:

1) 32-paspsimubie peructpel EAX, EBX, ECX, EDX, ESI, EDI,

ESP, EBP;

2) 16-paspaanbie peructpsl AX, BX, CX, DX, SI, DI, SP, BP;

3) 8-paspsanmnanie peructpel AH, AL, BH, BL, CH, CL, DH, DL;

4) cermentHble peructprel CS, DS, SS, ES, FS, GS.

Hanpumep, xomanma add ax,bx ckiambIBaeT COXEPXKUMOE pPEru-
CTpPOB ax 1 bx u 3ammchIBaeT pe3yabTaT B bx. Komanma dec si ymeHb-
IIIaeT coaepKumMoe si Ha 1.
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Onepano pacnoaaeaemcst 8 namamu

DT0 HamboJee CIOXKHBIN 1 B TO K¢ BpeMsT HanboJiee THOKHUIA CITO-
€00 3amaHus onepannoB. OH MO3BOJISIET peau30BaTh ClIeAYIONINE ABa
OCHOBHBIX BUa aipecaliiu: MPSIMYIO 1 KOCBEHHYIO.

B cBo10 ouepenb, KOCBEHHAas afpecalus UMeeT CIeAyIolre pa3Ho-
BUIHOCTH:

1) KocBeHHYI0 6a30BYIO aipecallnio; Ipyroe ee Ha3BaHUe — PETUCT-

poBasi KOCBEHHas aapecalius;

2) KOCBEHHYyIO 0a30BYIO alpecalllio CO CMEIIEHUEM;

3) KOCBEHHYIO MHAEKCHYIO afipecaliio CO CMEILIEHUEM;

4) KOCBEHHY0 0a30BYI0 MHAECKCHYIO afpecaliuio;

5) KOCBEHHY!0 0a30BYI0 MHIEKCHYIO alpecalnuio CO CMEIEHUEM.

Onepandom s6a5emcs nopm 6600a,/6v18600a

IMToMKrMO afpecHOro MpPOCTPaHCTBA OINEPATHBHOM MAMSITU, MUKPO-
MpoLEecCop MOAIEPXKUBAET aIpecHOe MTPOCTPAHCTBO BBOIA-BbIBOAA, KO-
TOPOE UCITOJIB3YETCSI TS JOCTYIA K YCTPOICTBaM BBOJA-BbIBOIa. OObeM
aIpeCHOTO MPOCTPAHCTBA BBOJA-BhIBOIA cocTapisieT 64 KoGaiit. s mio-
60ro ycTpoiicTBa KOMITbIOTEPA B 3TOM ITPOCTPAHCTBE BBIICISIIOTCS all-
peca. KoHKpeTHOe 3HaueHMe afipeca B Ipeesiax 3TOro MpoCTpaHCTBa
Has3bIBaeTC MOPTOM BBOJA-BbIBOAA. PU3MUECKU ITOPTY BBOAA-BLIBOA
COOTBETCTBYET allllapaTHBIN perucTp (He MyTaTh ¢ PpETUCTPOM MHUKPO-
npoleccopa), A0CTYI K KOTOPOMY OCYILECTBIISIETCS] C TOMOIIIbIO Crie-
MaJIbHBIX KOMaHI acceMoiiepa in u out.

Hampumep:

in al,60h; BBecTH Gaiit U3 mopta 60h

Peructpsl, agpecyemMbie ¢ ITOMOIIIBIO ITOPTAa BBOIA-BBIBOA, MOTYT
HMMeTb pa3psiTHOCTh 8, 16 viu 32 6UT, HO AJIsI KOHKPETHOTO IOPTa pas-
psSIIHOCTBh peructpa ¢ukcupoBaHa. Komanawl in u out pabGoTaioT
¢ uKCcMpOBaHHON HOMEHKIATypoii 00beKTOB. B KauecTBe MCTOUYHUKA
WHGbOPMAITUHY WK TTOJTyJaTes s IPUMEHSIIOTCS TaK Ha3bIBaeMBbIe PETHCT-
pelakkymysaTopsel EAX, AX, AL. Bei6op peructpa onpeneisieTcs pas-
psiiHOCTbIO TopTa. HoMep mopTa MoXXeT 3aaBaThCsl HEMOCPEACT-BEH-
HBIM OIlepaHJIOM B KOMaHIax in 1 out Win 3HadyeHueM B peructpe DX.
TMocnemuuit croco® IMO3BOJSIET AMHAMUYECKU OMPEACTUTh HOMEDP
ropra B IIporpaMmme.
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Onepano Haxooumces 6 cmeke

KoMaHabl MOTyT cOBCEM HE MMETh OMEPAHAOB, UMETh OJUH WIU
N1Ba onepaHaa. boablIMHCTBO KOMaH TPeOyIOT IByX ONIEPaHAOB, OAVH
U3 KOTOPBIX SIBJISIETCS ONEPaHI0M-UCTOYHUKOM, a BTOPOA — OlepaH-
JIOM Ha3zHauyeHusl. BaxXHO TO, YTO OIMH OMepaH/ MOXET pacrojiaraTb-
csl B pErUCTpe WIM MaMsTU, a BTOPOIl ornepaH] 0053aTeIbHO AOJKEH
HaXOIUTbCS B PErucTpe WM HEeMOCpeNCTBEHHO B KoMmaHjae. Hemo-
CPE/ACTBEHHBII OIepaH]l MOXET ObITh TOJIBKO OMNEPaHAOM-UCTOYHU-
koM. B nByxomepaHAHON MallMHHOW KOMaHIe BO3MOXHbI CJIeIyl0-
1I1e COYETaHUS OTePaHIOB:

1) peructp — perucrp;

2) perucTtp — InamsThb;

3) maMsTb — PEerucTp;

4) HemocpeACTBEHHbII ONepaHa — PErucIp;

5) HemocpeaCTBEHHBIN ONepaH — IaMsITh.

Y naHHOTrO MpaBUJia €CTh UCKJIIOUEHHSI, KOTOPbIE KacatoTCs:

1) xomaHnm paboOTHI C lLieMOYKaMM, KOTOPbIE MOIYT MepeMellaTh

NAHHbIE U3 MaMSTU B IaMSITh;

2) KoMmaH[I paboOThI CO CTEKOM, KOTOpPbIe MOTYT IEPEHOCUTD TaH-

HbI€ U3 MaMSTU B CTEK, TAKXKE HAXOISIIUNACS B IAMSITH;

3) KoMaHI TUIa YMHOXEHUs, KOTOphIe, KpOMe OIlepaHaa, yKa3aH-

HOTO B KOMAaHJI€E, MCIOJIb3YIOT €11I€ U BTOPOI, HESIBHBII OMNEpaH/I.

W3 nepeuncieHHbIX coYeTaHMil OIlepaHI0B HauboJIee YacTo YIoTpeo-
JISSIOTCSL PETUCTP — MaMSITh U MaMsITh — perucTp. BBuay ux BaxxHocTH
paccMOTpuUM KX MoapoOHee. OOCyxXneHrue Mbl OyaeM COIPOBOXAAThb
npuMepamMy KoMaH[ acceMOiiepa, KOTopble OyayT MOKa3blBaTh, Kak
u3MeHsiercss opMar KoMaHIbl acceMOyiepa MpU MPUMEHEHUU TOTO
WJIX MHOTO BUIIa afpecaliu. B cBA3U ¢ 3TUM TOCMOTPUTE €llie pa3 Ha
puceyjr 21, Ha KOTOpOM ITOKa3aH MPUHIUI (OPpMUPOBAHUS PuU3MUe-
CKOTO ajipeca Ha aJipeCHOM 1IKHe MUKpoIipoueccopa. BuaHo, uto aa-
pec onepaHaa GopMuUpyeTCsl KaK CyMMa JBYX COCTaBJISIOIINX — CIBU-
HyTOTO Ha 4 GMTa COIEPKMMOr0O CETMEHTHOTO PETUCTPa U 16-OUTHOTO
3¢ hEeKTUBHOIO agpeca, KOTOPBIA B 00IeM CIydae BHIYMCIISIETCS KaK
cyMMa TpeX KOMITOHEHTOB: 6a3bl, CMEILLEHUsI U UHAEKcA.

3. Cnocobbt adpecauuu

Ilepeuncnnm u 3aTeM pacCMOTPUM OCOOEHHOCTH OCHOBHBIX BUIOB
azpecaly OrepaHioB B MaMSITH:
1) mpsmyro agpecaluio;
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2) KOCBEHHYyIO 0a30ByI0 (PETHCTPOBYIO) alpecalnio;

3) KOCBEHHYIO 0a30BYIO (PETMCTPOBYIO) aapecalilio CO CMEILEHUEM;
4) KOCBEHHYIO MHIEKCHYIO aJpecalllio CO CMEIIEHUEM;

5) KOCBEHHYI0 0a30BYI0 MHIECKCHYIO aJpecaluio;

6) KOCBEHHYIO 0a30BYIO MHAEKCHYIO apecaliio CO CMELIEHUEM.

IIpsavas aapecanus

OTO mpoCTeHIui BUA agpecalliy omepaHIa B IMaMsTH, TaK Kak
3¢ GEKTUBHBIN aapec COOEPXKUTCSI B caMOi KOMaHIe U ISl ero (op-
MUPOBAHMSI HE UCIOJb3YeTCs HUKAKUX AOMOJHUTEIbHBIX UCTOYHU-
KOB WIHN PeTUCTPoB. DD HEKTUBHELIN aapec OepeTcsl HeIOCPeACTBEHHO
M3 MOJISI CMELIEHMSI MalllMHHOM KoMaH bl (cM. puc. 20), KoTopoe Mo-
KET UMETh pasmMep 8, 16, 32 6ut. DT0 3HaAUYEHNE OMHO3HAYHO OIpeIe-
JisieT OalT, CJIOBO WJIM JBOMHOE CJI0BO, PACIIOJIOXEHHbIE B CETMEHTE
JAHHBIX.

IIpsimas agpecaliyiss MOXeT ObITh ABYX TUIIOB.

OTHocHTebHAS IPSIMas aJpecanus

Hcnonb3yercs 1Isi KOMaH[ YCIOBHBIX MEPEXOA0B, VISl YKazaHMS
OTHOCHUTEIBHOTO afapeca nepexona. OTHOCUTENBHOCTb TAKOTO MepeXo-
JIa 3aKJI09aeTCs B TOM, YTO B IOJIe CMEILEHUS] MAIlIMHHONH KOMaH/IbI
comepxkutcs 8-, 16- nnu 32-6MTHOE 3HAYEHUE, KOTOPOE B PE3YIbTATE
PabOThl KOMaHIbI OYIET CKJIAAbIBATHCS C COAEPXKUMBIM PETUCTPA YKa-
3aTelis KoMaH[ ip/eip. B pe3ysbTaTe TaKoro coXeHus MojIy4aeTcs af-
pec, TI0 KOTOPOMY 1 OCYILIECTBIISIETCS TIEPEXO/.

AOCO/II0THAS pAMAast aipecanus

B atoMm cirydae a3 heKTUBHEBIN aapec SBISETCs YacThi0 MAIlIMHHOMN
KOMaH/ibl, HO (hOPMUPYETCS ITOT aApec TOJbKO M3 3HAYEHUs IO
cMmelleHuss B KomaHze. s ¢opmupoBaHusl (U3UMYECKOIO aapeca
omnepaHa B MaMsITH MUKPOITPOLIECCOP CKJIAIbIBAET 3TO TOJIE CO CIBU-
HYTHIM Ha 4 OuTa 3HaUYeHUEM CErMEHTHOro perucrpa. B komaHne ac-
ceMOJiepa MOXHO HCII0Ib30BaTh HECKOIBKO (DOPM TaKO# agpecaliiu.

Ho Takas agpecaius IpyuMeHsIeTCsl peIKO — OOBIMHO MCITIOJb3Ye-
MBIM STYeliKaM B TIporpaMMe IPHCBaMBaIOTCS CMMBOJIMYECKUE MMEHaA.
B npotiecce TpaHCaSIUMU acceMOiep BHIUMCIISIET U MTONCTABIISIET 3HaUe-
HMSI CMEIIEHMIA 3TUX UMEH B (hOPMUPYEMYIO UM MAIIIMHHYIO KOMaHIy
B MOJIe «CMelIeHUe B KOMaHze». B utore moiy4aercs Tak, YTo MalllMH-
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Hasi KOMaH/1a TIpsSIMO aJipecyeT CBOM orepaH, uMest, HakTUIecKu, B Ofl-
HOM M3 CBOUX I10JIeli 3HaueHue 3(p(HeKTUBHOTO aapeca.

OcTanbHble BUIBI aIpecallii OTHOCATCS K KOCBeHHBIM. CIIOBO «KOC-
BEHHBI» B HAa3BaHWUUW 3THX BUAOB aIpecaliiy o3HavaeT To, YTO B ca-
MO KOMaH/Ie MOXEeT HaXOAUThCS JIIIb YacTb 3(h(HEeKTUBHOTO aapeca,
a OCTaJIbHbIE €r0 KOMITOHEHThI HAXOASITCS B pETUCTpaX, Ha KOTOPbIE yKa-
3BIBAIOT CBOMM COAEPXKUMbBIM 0aiiT modr/m 1, BO3MOXKHO, OaidT sib.

Kocsennas 6a3oBas (perucrposas) aapecanmst

Tpu Takoit anpecaru 3 HEKTUBHBIN apec OTNepaHaa MOXET HaX0-
JIUTBCSL B JIIOOOM W3 PErMCTPOB OOILEr0 Ha3HAaYe€HUs, KPOME Sp/esp
u bp/ebp (310 criennbudecKre perucTphbl sl paboThl C CETMEHTOM CTe-
ka). CMHTaKCUYECKM B KOMaH/IE 3TOT PEXUM aapecaliuv BbIpaxkaeTcst
3aKJIIOUEHMEM MMEHM perucTpa B KBajapaTHble cKoOKM [ |. K mpumepy,
KOMaHJIa mov ax,[ecx] moMeIaeT B perucTp ax COAEep:KMMOE CJIOBa II0
ajipecy M3 CeTMEHTAa JaHHBIX CO CMEIIEHUEM, XPaHAIIMCST B PETUCTPE
ecx. Tak Kak conepXuMoe perucrpa Jerko U3MEHUTh B XOIe padoThl
MpOorpamMMBbl, JAHHBIN CIIOCO0 aapecaliuu MO3BOJIsIET JMHAMUYECKU Ha3-
Ha4YUTh aJipec ornepaHjaa sl HEKOTOPOW MaIIMHHON KOMaHIbl. DTO
CBOICTBO OYEHb TOJIE3HO, HATIPUMED, IS OPraHU3alWN [IUKIMYECKUX
BBIUMCIICHUI U IUTST pabOThI ¢ Pa3IMYHBIMU CTPYKTYpaMU TaHHBIX THTIA
TaOJIUI] UJTM MACCUBOB.

Kocsennas 6a3oBas (peI‘I/lCTPOBaﬂ) azpecanys Co CMeleHuEM

DTOT BU aipecallii SIBISIETCS TOTIOTHEHUEM TPEbIIYIIEeTO U Mpe-
Ha3HauyeH I JOCTYyIa K TaHHBIM C M3BECTHBIM CMEIICHUEeM OTHOCH-
TEJIbHO HEKOTOPOTO 06a30BOTO anpeca. DTOT BUI aapecaiviv yI0OHO UC-
TOJIb30BATh AJIs1 JOCTYIA K 2JIEMEHTaM CTPYKTYP JaHHBIX, KOTIa CMELEHNE
9JIEMEHTOB U3BECTHO 3apaHee, Ha CTaIuu pa3paboTKu PorpaMMel, a 6a-
30BBIi (HAuaJIbHBIN) aapec CTPYKTYPhl JOKEH BBIUMCISATHCS IUHAMU-
YeCcKH, Ha CTaluy BBITMOJHEHUSI MporpaMMbl. MoaubuKaius ConepKu-
MOro 0©a30BOTO pPErucTpa TMO3BOJISIET OOPATUTHCS K ONHOMMEHHBIM
3JIeMEHTaM Pa3TMUHBIX SK3EMIUISIPOB OMHOTUITHBIX CTPYKTYP JaHHBIX.

K npumepy, komaHnaa mov ax,[edx+3h] repecbuiaer B perucTp ax
cJloBa U3 00JIaCTH NaMSITHU T0 aapecy: coaepxkxumoe edx + 3h.

Komanma mov ax,mas[dx] mepecbuiaeT B perucTp ax cJoBO MO aj-
pecy: comepxxumoe dx IIoc 3HauyeHue uaeHTuduKaropa mas (He 3a-
ObIBaiiTe, YTO TPAHCJSTOP MPHUCBAMBAET KaKAOMY MIEHTU(DUKATOPY
3HaYeHHUE, paBHOE CMEILEHHIO 3TOTO UACHTU(HUKATOPA OTHOCUTEITEHO
Hayajia cerMeHTa JaHHbIX).

130



KocBennasi nnaeKkcHas azpecanysa Co CMeleHueM

OTOT BUI afpecaliiy OYeHb ITOX0X Ha KOCBEHHYIO 0a30BYIO alpe-
calyio co cMelleHrueM. 3aech Takke 1151 GopMUpoBaHUs 3DHEeKTUB-
HOTO aJpeca UCTOJb3YeTCsI OIUH U3 PETMCTPOB OOIIETO Ha3HAYEHMUSI.
Ho unpekcHast aapecauusi objagaeT OqHOM MHTEPECHOM OCOOEHHO-
CTbhIO, KOTOpasl 0YeHb yIoOHa JIJis paboThl ¢ MaccuBaMu. OHa cBsg3aHa
C BO3MOXXHOCTBIO TaK Ha3bIBAEMOTO MACIITAOMPOBAHUS COAEPKUMOTO
MHIEKCHOro peructpa. Yto 3to Takoe?

[Tocmotpute Ha pucyHok 20. Hac untepecyet 6ait sib. I1pu 06-
CYXIEHUM CTPYKTYPBI ITOTO OaiiTa Mbl OTMEUaIU, YTO OH COCTOUT 13
Tpex noseit. OnHO U3 3TUX MoJiell — MoJie MaciiTabda ss, Ha 3HaUYeHUe
KOTOPOTO YMHOXAETCsI CONEPXKUMOE MHIASKCHOTO PeTrucTpa.

K npumepy, B KomaHae mov ax,mas|si*2] 3HaueHue 3(ppekTuBHO-
ro ampeca BTOPOTo oIepaHaa BEIYMCISIETCSI BhIpakeHueM mas+(si)*2.
B cBsi3u ¢ TeM, 4TO B acceMOJiepe HET CPEACTB Uil OpraHU3aluy MH-
JeKCallMi MAacCUBOB, TO IIPOrPAMMUCTY CBOMMU CUJIAMU TTPUXOIUTCS
€€ OPraHU30BBIBATD.

Hanuune Bo3MOXHOCTH MacIITaOMpPOBaHMS CYIIECTBEHHO MOMO-
raeT B PeLIeHUM 3TOI MPOOIeMbl, HO TIPU YCIOBUM, UTO pa3Mep dje-
MEHTOB MaccHBa cocTaBiseT 1, 2, 4 unu 8 0auT.

KocBennas 0a3oBas MHAEKCHAS ajpecamus

IIpu sTOM BuIe ampecanuu 3(Pp@eKTUBHBIN anpec GhopMUpyeTcs
KaK CyMMa COIEPXKMMOTO IByX PETUCTPOB OOIIIero Ha3HAYeHUsT: 6a30-
BOTO Y MHIEKCHOTO. B KauecTBe 3TUX pErMCTPOB MOTYT MPUMEHSITHCS
JIIOOBIE PETUCTPHI O0OIIETO HAa3HAUEHMS, IIPY 3TOM YaCTO MCIOJIb3YyeT-
¢S MacIITabupoBaHUE COAEPKMMOTO MHAEKCHOTO PErucTpa.

KocBennas 6a3oBast MHIEKCHAS azpecanysa Co CMelleHueM

DTOT BU aapecaluy SIBJISIETCS JOTIOJTHEHUEeM KOCBEHHOM MHIEKC-
HoI agpecaluy. DhGhEeKTUBHEIN agpec popMUpyeTCs KaK CyMMa Tpex
COCTaBJISIIOIINX: COAEPKUMOTO 6Ga30BOTO PETUCTPa, COAEPKMUMOTO MH-
JIEKCHOTO PETMCTpa Y 3HAUEHMsI TIOJIsI CMENIeHYsI B KOMaHIe.

K npumepy, KomaHma mov eax,[esi+5][edx] mepecbliaeT B perucTp
eax IBOIHOe CJIOBO Mo ampecy: (esi) + 5 + (edx).

Komanpga add ax,array[esi][ebx] mpou3BOAUT CI0XKEHUE COACPKU-
MOTO PEeTUCTpa ax C COACPKUMBIM CJIOBA MO apecy: 3HaUeHUe UIeH-
tudukaropa array + (esi) + (ebx).
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JIEKIIUSA Ne 18. Komanpi

1. Komanovt nepecvLiku 0aHHbIX

st ynobceTBa MpakTUYECKOTO TPUMEHEHMS Y OTPaKEHUST UX CTie-
IMGUKA KOMaHIBI TaHHOW TPYNIIBI yIoOHee paccMaTpUBaTh B COOT-
BETCTBUU € UX (DYHKIIMOHAIBHBIM Ha3HAYeHNEM, COTJIACHO KOTOPOMY
MX MOXHO pa30uTh Ha CIeAYIONIMe TPYIIbI KOMaHI:

1)
2)
3)
4)
5)

MEePECHIIKU JaHHBIX OOIIETO Ha3HAYEH NS,
BBOJIa-BBIBOJIA B TIOPT;

paboTHI C aipecaMM U yKa3aTesiMU;
npeoOpa3oBaHMs TaHHBIX;

PabOTBI CO CTEKOM.

Komarowt nepecoliku OaHHbIX 06114820 HA3HA4eHU:A

K aTo0i1 TPYIIIC OTHOCATCA CICAYIOIIEC KOMaHIbI:

1Y)

mov — 5TO OCHOBHAas KOMaHOa INEPECbUIKN JaHHBIX. Ona pca-

JI3yeT caMble pa3HOOOpa3HbIe BAPUAHTHI TTEPECHUTKH.
OTMeTHM 0COOEHHOCTHU MMPUMEHEHUS 3TOM KOMaHIbI:

a) KOMaHIOI mov Hesb3sl OCYIIECTBUTh NMEPEChUIKY U3 OMHOM
obGyact mamsATH B npyryto. Eciaum Takasi HEOGXOAMMOCTb BO3-
HUKAaeT, TO Hy>KHO MCIOJIb30BaTh B KAYECTBE MIPOMEXKYTOYHOTO
Oydepa 10001 JOCTYHBIM B JAHHBIN MOMEHT perucTp ooiie-
TO Ha3HAYeHMUS,;

0) HeNb3s 3arPY3UTh B CETMEHTHBIN PErUCTp 3HAUEHME HEIo-
cpelncTBeHHO U3 maMsTu. [10aToMy A5 BBIMIOJHEHMSI TAKOM 3a-
Ipy3KHd HYXHO HCIIOJIb30BaTh MPOMEXYTOUHBIM OOBEKT. DTO
MOXET OBITh PETUCTpP OOIIEro Ha3HAYEHUST WA CTEK;

B) HeJIb3s TepeciiaTh CONEPXKUMOE OTHOTO CETMEHTHOTO pe-
TUCTpa B IPYTOil CETMEHTHBIN PETUCTP. DTO OOBSICHSIETCS TEM,
YTO B CHCTEME KOMaHJ HET COOTBETCTBYIOIIETO KOjaa orepa-
. Ho HeoOXonMMOCTh B TAKOM JEMCTBUY YaCTO BO3HUKAET.
BBIMOJHUTB TaKylo MEPEeChLIKY MOXHO, UCITOIb3ysl B KaUeCTBe
MPOMEXYTOUYHBIX BCE T€ K€ PErUCTPhI OOIIETO HAa3HAYCHUS
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I') HeJb3s UCMOJb30BaTh CETMEHTHBIN peructp CS B KauecTBe
ornepaHaa HazHaueHus. [lpuuunHa 3nech npocrasi. [deno B ToM,
YTO B ApXUTEKTYpPE MUKPOIIpOLIeccopa rnapa cs:ip Bceraa coaep-
KAT afpec KOMaHIbl, KOTOpas A0JKHA BBITIOJHATHCS CIIEIYI0-
meii. UsMeHeHne KoMaHIoi mov copepxumoro peructpa CS
(akTyecku o3Hauano Obl onepaluio Mepexoja, a He Iepe-
CBUIKM, YTO HEJOMYCTUMO.
2) xchg — TpUMEHSIOT U IByHAIpaBJIeHHOW MepPeChIIKN TaH-
HbIX. JIJIs1 3TO# omepalliii MOXXHO, KOHEYHO, IPUMEHUThH TTOCIIEN0-
BaTeJIbHOCTb U3 HECKOJIBKMX KOMaH/I 710V, HO U3-3a TOTO, YTO OTle-
panusi oOMeHa MCHOJb3YeTCsS OOBOJBHO YacTo, pa3paboTYMKU
CHCTeMBbI KOMaH MUKPOIIpOIleccopa MOCUUTAIN HY>KHBIM BBECTH
OTIeJIbHYI0 KoMaHAay ooMeHa xchg. EcrecTBeHHO, UTO onepaHIbl
JOJKHBI UMeTb oauH TuIil. He gomyckaetcst (Kak v IJisl BCeX KO-
MaHJ accembiepa) OOMEHUBATh MEXIY CO0Oil ComepKMMOe TBYX
sTYeeK MaMsITH.

Komanoer 6600a-evieoda 6 nopm

IMocMotpuTte Ha pucyHok 22. Ha Hem rokasaHa CUJIBHO YIIPOILEH-
Hasl, KOHIIETITyaJTbHas CXeMa yIIpaBJIeHHs 000pyIOBaHEM KOMIThIOTepa.

|Hp0rpaMMa l'[OJ'[b3OBaTCJ'[$I|

[DyHK1MM OnepalMOHHO# CUCTEMBI

Y

| | | [IpocTpaHcTBO MOPTOB BBOAA-BHIBOIA | | |
ATmapatypa KOMITbIoTepa

Puc. 22. Konuenmyanvhas cxema ynpasnenus 060py0osaruem KoMnviomepa

Kaxk BuIHO U3 prcyHKa 22, caMbIM HYDKHUM YPOBHEM SIBJISIETCST YPO-
BeHb BIOS, Ha KoTopoM paboTa ¢ 000pyaI0BaHMEM BEIETCSI HAMPSIMYIO
Yepe3 OpTHL. TeM caMbIM pealu3yeTcsl KOHIETIINSI HE3aBUCUMOCTH OT
obopynoBaHusl. [1pu 3amMeHe 060pya0BaHUS HEOOXOAUMO OYIEeT JUIIb
MHOAMNpaBUTh COOTBeTCTBYIONIME (yHKIIMKU BIOS, nepeopueHTrpoBan
WX Ha HOBBIE afpeca 1 JIOTUKY PabOTHl TTOPTOB.
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IpuHIUNIMATIBHO YIIPABISITh YCTPOMCTBAMM HAMpSIMylo depe3
MOPTHI HecIoXHOo. CBelleHWsI 0 HOMepax IMOPTOB, UX Pa3psimHOCTH,
dopmate ymnpapisiolieil MHGOPMaLMU TIPUBOIATCS B TEXHUUECKOM
onucaHuu yctpoiictBa. HeobxoauMo 3HaTh JIMIIb KOHEYHYIO 1ieJib
CBOUMX NEHCTBUM, aJrOPUTM, B COOTBETCTBUM C KOTOPBIM paboTaeT
KOHKPETHOE YCTPOWCTBO, U TOPSAOK IMPOrpaMMUPOBAHUS €T0 TTOp-
TOB, T. €., (haKTUIECKH, HYXKHO 3HaTh, UYTO U B KAKOH IMOCJIe10BaTEb-
HOCTHM HYXHO IOC/IaTh B MOPT (TIpU 3allMCHU B HETO) WJIM CUUTATh U3
Hero (IpM YTEHMM) U KaK cleayeT TpaKToBaTb 3Ty MHMOpPMAILIMIO.
JIJIs1 3TOTO TOCTaTOYHO BCETO NIBYX KOMAaHI, MPUCYTCTBYIOIINX B CH-
cTeMe KOMaH MUKpOTpoLeccopa:

1) in akKyMyJIsITOp, HOMEp_NOpPTAa — BBOJI B aKKYMYJISITOP U3 MOP-

Ta C HOMEpOM HOMep_IopTa;

2) out mopT, aKKYMYJISTOP — BBIBOJ COICPKMMOTO aKKyMYJIsITOpa

B MOPT C HOMEPOM HOMeEp_TopTa.

Komanow: pabomut ¢ adpecamu u ykazamensimu namsmu

[Tpu HanMcaHuuM TporpamMM Ha accemosiepe MPOU3BOIUTCS MHTEH-
cvBHasl paboTa ¢ agpecaMy OIEpPaHIOB, HAXOMSILIMUMUCS B MaMSITU.
151 momaaep: kKK TaKoro poja orepaluii ecTh CrielMaibHas Ipyrina
KOMaH]I, B KOTOPYIO BXOISAT CJeIYIONIe KOMaH/IbI:

1) lea Ha3HAaYeHHMe, HICTOYHHMK — 3arpy3Ka 3(pPeKTUBHOTO ampeca;

2) lds Ha3HayeHHe, MCTOYHMK — 3arpy3Ka ykKaszartellsi B perucTp cer-

MEHTa JaHHBIX ds;

3) les Ha3HaYeHHMe, HCTOYHHK — 3arpy3Ka yKa3aTessl B perucTp J0-

TMOJTHUTEJIBHOTO CeTMEHTA JaHHBIX €S;

4) lgs Ha3HAYEeHHe, UICTOYHMK — 3arpy3Ka yKaszaTelisl B perucTp J10-

MOJTHUTELHOTO CETMEHTA JaHHBIX gS;

5) Ifs Ha3HaveHne, HCTOYHMK — 3arpy3Ka yKazaTess B PeTUCTp JI0-

TTOJTHUTENIEHOTO CeTMEHTa JaHHBIX fS;

6) Iss Ha3HAYeHMe, HCTOYHMK — 3arpy3Ka yKa3aTesisl B perCTp CErMeH-

Ta CTeKa ss.

Komanma lea moxoxa Ha KOMaHy 70V TeM, YTO OHA TaKXKe TIPOr3-
BOIUT TiepechbuiKy. OMHAaKO KOMaH/a lea TIPOM3BOAUT MEPECHIIKY He
MaHHBIX, a 3¢G(HEKTUBHOrO agpeca TaHHBIX (T. €. CMEIICHUS JaHHBIX
OTHOCUTEJILHO Hayasla CeTMEeHTa IaHHBIX) B PETUCTD, YKa3aHHBIM orme-
DPaHIOM HazHaveHue.

YacTo 17151 BBITTOJTHEHUSI HEKOTOPBIX NEMCTBUIA B TIporpaMMe He-
JIOCTaTOYHO 3HATh 3HAYEHUE OHOTO JIMIIb 3G OEKTUBHOIO aapeca AaH-
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HBIX, & HEOOXOAMMO MMETh TOJIHBIN YKa3aTeab Ha AaHHbIe. [ToaHbIi
yKasaTeJIb Ha JaHHbBIE COCTOUT M3 CETMEHTHOM COCTaBJISTIONIEH U CMe-
1meHus. Bce octanbHble KOMaHIbl 3TOU TPYTITBI TTO3BOJISIOT MOJYYUTh
B Tape perucTpoB TaKOM IMOJHBINM yKa3aTedb Ha ONepaH] B MaMSITH.
TIpu aTOM umsa ceemenmuoeo peeucmpa, B KOTOPBIi MOMEIIAETCS Cer-
MEHTHasl COCTaBJISOIIasl aapeca, OMpenessseTcs] KOIOM OIlepalvu.
COOTBETCTBEHHO cMeujerue TTIOMENIAETCSI B perucTp O0IIero Ha3Haue-
HUsI, YKa3aHHBIN ONepaHIIOM HA3HaA4eHUe.

Ho He Bce Tak mpocto ¢ ornepaHaoM ucmoynux. Ha camom nene,
B KOMaHJI¢ B KaUeCTBEe UCTOYHMKA HEJIb3s1 YKa3bIBaTh HEMTOCPEICTBEH-
HO UMsI oTiepaHaa B MaMsTH, Ha KOTOPBIA Mbl Obl XOTeIW MOJYyYUTh
yKazartesb. [IpenBapuTebHO HEOOXOIUMO TTOJNYIUTh CaMO 3HaueHHe
TTOJTHOTO YKa3aTeJIs B HEKOTOPOI 00JIAaCTH ITaMSITH 1 yKa3aTh B KOMaH-
Jie TIOJTy4eHUsI TTOJIHBIM afipec UMEHM 3TOi 061acT. 111 BHITTOJTHEHUST
3TOTO NEWCTBUSI HEOOXOAMMO BCITIOMHUTH TUPEKTUBBI Pe3epPBUPOBA-
HUS Y MTHUIIMAIM3alUM TTaMSITH.

IIpyu npyvMeHeHUU 3TUX AUPEKTUB BO3MOXEH YACTHBIM Clydaii,
KOT/Ia B I10JIe ONEPAHIOB YKa3bIBAETCS UMSI IPYTOi TUPEKTUBBI OIpe-
JieJIeHUsT JaHHbIX ((haKTUUecKu, UMsl TiepeMeHHoil). B aToM ciyuae
B mamsITu (popMuUpyeTcs aiapec 3Toit nepemMeHHoii. Kakoii anpec Oyner
copmupoBaH (3¢ GEKTUBHBIN WU TTOJHBIN), 3aBUCUT OT IPUMEHSsIe-
Mot TupeKTuBbI. Ecii 310 dw, To B maMsaTu opMupyercs ToJIbKo 16-
o6uTHoe 3HaueHue 3 dekTruBHOTO aapeca, ecnu ke dd — B mamsTh 3a-
MUCBIBaeTCSI TIOJHBIN aapec. Pa3sMelieHuWe 3TOro aapeca B MamsTH
cienyloliee: B MaallIeM CJIOBe HaXOMUTCS CMEIIeHUe, B CTapiieM —
16-6uTHAsT cCEeTMEHTHas COCTaBJISIONIAs ajpeca.

Hanpumep, ripy opranmzaiyy paboThI € LIETTOYKOM CMBOJIOB YI00-
HO NOMECTUTh €€ HayaJbHbIi alApec B HEKOTOPBIM PErucTp U Jajee
B LIMKJIe MOAUMDUIIMPOBATH 3TO 3HAYSHUE IS TTOCJIEI0BATEIbHOTO 10~
CTyna K 3JIeMEeHTaM LIeTIOYKH.

HeobxoaumocTb MCnoib30BaHUsI KOMaH/I MOJTyYeHUsI TIOJIHOTO yKa-
3aTelisl JAaHHBIX B MaMSITH, T. €. aJpeca CerMEHTa U 3HaYEHMST CMelle-
HUSI BHYTPU CETMEHTa, BO3HUKAET, B YACTHOCTH, TIPY paboTe C 1eroy-
KaMu.

Komandvt npeobpaszosanus 0anHbIx

K aroit TpynIie MOXHO OTHECTH MHOXKECTBO KOMaHI MHUKPOIIPO-
neccopa, HO OOJIBIIIMHCTBO M3 HUX UMEET T€ WJIM MHbIE OC06CHHOCTI/I,
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KOTOpBIE TPEOYIOT OTHECTU MX K APYTUM (DYHKIIMOHAIBHBIM TPYIITIaM.
TMoatomy M3 Bcell COBOKYITHOCTM KOMaHI MMKPOTpOILleccopa Herlo-
CpPEeACTBEHHO K KOMaHJaM MpeoOpa3oBaHs JaHHBIX MOXHO OTHECTH
TOJIBKO OIHY KoMaHAy: xlat [aapec_Ta0Gmibl_nepeKoaupoBKH |

DTO 0YeHb MHTEPECHAs U oJie3Has KomaHaa. Ee nelicTBue 3aKiio-
YyaeTcs B TOM, YTO OHA 3aMellaeT 3HaueHue B peructpe al npyrum 6aii-
TOM U3 TaOJULIBI B TTaMSITH, PACIIOJIOXKEHHOM TI0 aipecy, YKa3aHHOMY
OIepaHIIOM adpec_mabdauybl_NnepexoouposKil.

C10BO «Tabnuiia» BeCbMa yCIOBHO, IO CYTH, 3TO IIPOCTO CTpOKa OaiiT.
Anpec 6aiiTa B CTpOKe, KOTOPBIM OyIeT IPOU3BOINTHCS 3aMeIleHNE CO-
Jep>KMMOTo pervctpa al, onpenensiercs cymmoit (bx) + (al), T. e. conep-
>XuMoe al UCTIONHSIET poJib UHIEKCa B 0aliTOBOM MaccuBe.

IIpu pabote ¢ komaHmoit xlat oOpaTuTe BHUMaHKME Ha CJICIYIOIINI
TOHKUIA MOMeHT. HecMOTpsI Ha TO 4TO B KOMaH[Ile YKa3bIBaeTCs aapec
CTPOKM 0aiiT, U3 KOTOPOH JOJKHO OBITh M3BJIEYEHO HOBOE 3HAYCHUE,
9TOT aJpeC JOJKEH ObITh MIPEABAPUTENILHO 3arpyeH (Harpumep, ¢ Mo-
MOIIBIO KOMaHIbl lea) B perucTp bx. Takum obpasoM, omnepaHi ad-
pec_mabauybl_nepekoduposéku Ha caMOM Jejie He HyxXeH (HeoOs3a-
TEJBbHOCTh ONEepaHIa MoKa3aHa 3aKJIIOYEHUEM €ro B KBaapaTHbIE
cko0km). UTo KacaeTcst cTpoku 6aiim (TabaULIbl IEPEKOAUPOBKH), TO
OHa IpeACTaBJIsIeT OO0 001aCTh MaMSITU pa3MepoM OT 1 1o 255 GailT
(mmara3oH 4mcia 6e3 3Haka B §-OMTHOM pETucTpe).

Komardwt pabomoi co cmexom

Dra Tpynmna IpeacTaBiseT coboil Habop CHelMaTu3upOBaHHBIX
KOMaH[l, OpMeHTUPOBAHHBIX Ha OpraHU3alMi0 TMOKOW 1 3 GhEeKTHUB-
HOIi pabOTHI CO CTEKOM.

CreKk — 3TO 00JIaCTh MaMSITH, CTeIMaJIbHO BhIEsgeMast Ui Bpe-
MEHHOTO XpaHEeHHUsI JaHHBIX MporpaMMbl. BaXXHOCTh cTeKa ompemne-
JISIETCSI TEM, UTO JUISI HETO B CTPYKTYpPE IMPOrpaMMbI TPEAYCMOTPEH OT-
nenbHbIA cerMeHT. Ha ToT ciyyaii, eciv mporpaMMUCT 3a0bUT ONTUCATH
CEerMEHT CTeKa B CBOEil mporpaMme, KOMIIOHOBIIMK tlink BbIIACT mpemy-
Mpexnaroliee CoooIIeHNE.

J71s1 paboThl CO CTEKOM TMpeIHa3HaYeHbl TPU PETUCTpA:

1) sS — cerMeHTHBII PETUCTp CTeKa;
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2) sp/esp — pPerucTp ykasaTess CTeKa;

3) bp/ebp — peructp ykazarens 6a3bl Kaapa CTeKa.

PazMmep cTeka 3aBUCHUT OT pexxuma paboThl MUKpPOIIpOLIECcopa U orpa-
HuunBaercst 64 KGaiitamu (vau 4 T'6aiiTaMu B 3aILUILIEHHOM PEeXUME).

B kaxnplii MOMEHT BpeMEHU JOCTYIEeH TOJbKO OIUH CTEK, allpec
CerMeHTa KOTOPOTO COIEPKUTCS B perucTpe SS. DTOT CTeK Ha3bIBaeT-
csl TeKymuM. st Toro 4ToObl 00paTUTHCS K APYroMy CTEeKy («mepe-
KJIIOUUTh CTEK»), HEOOXOIMMO 3arpy3uTh B PETUCTP SS APYIroil ampec.
Peructp SS aBTOMaTHYeCKM MCTIONB3YETCS TTPOIIECCOPOM JJIST BBITION-
HEHMS BCeX KOMaH/I, paboTaoIIMX CO CTEKOM.

[lepeuyncaum elre HEKOTOPbIe 0COOEHHOCTH PA0OTHI CO CTEKOM:

1) 3anuch M YTeHUE JaHHBIX B CTEKE OCYILECTBISIETCS B COOTBET-

ctBuu ¢ npuHuuiom LIFO;

2) 1o Mepe 3amKcH JaHHBIX B CTEK ITOCJIEIHMIA pacTeT B CTOPOHY

MJTAJILINX aApecoB. DTa OCOOEHHOCTD 3aJI0XKeHa B aJITOPUTM KOMaHI

PabOTBI CO CTEKOM;

3) 1npu UCTOJIb30BAHUU PETMCTPOB esp/sp U ebp/bp mwis ampeca-

UM TIaMSITH acceMOJiep aBTOMAaTUYECKM CUMTAET, YTO coaepxka-

1ecs B HeM 3HaUeHUS MPECTaBIISIOT CO00I CMEIEHUST OTHOCH-

TEJIbHO CETMEHTHOI'O PETUCTPa SS.

B ob1eM cityyae cTeK opraHM30BaH TaK, Kak ITOKAa3aHO Ha pUCyHKe 23.

OnepaTuBHAs MaMSITh

0000:0000
CerMeHT KoJa
CerMeHT JaHHBIX
CermMeHT cTeka
ss:sp | Bepuimna cteka T Hanpasnenue
"""""""""" pocTa cTeka
ss: T s IHO cTeka

Crapiwmii agpec OI1
Puc. 23. Konuenmyanvhas cxema opeanHuzayuu cmexka

[ns paboThl co cTekoMm mpeaHaszHauyeHbl peructpol SS, ESP/SP
u EBP/BP. Btu peructpbl UCHOJIB3YIOTCS KOMIUIEKCHO, U KaXIbIi 13
HUX UMeeT cBoe (DYHKIIMOHAJIbHOE Ha3HAYCHUE.
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Peructp ESP/SP Bcerna ykasbiBaeT Ha BEpIUMHY CTeKa, T. €. CO-
JEPXKUT CMEILIEHKE, TI0O KOTOPOMY B CTEK ObLI 3aHECEH TMOCIeAHUN 2J1e-
MeHT. KoMaHIbl paboTHI CO CTEKOM HESIBHO M3MEHSIOT 3TOT PETUCTP
TakK, 4TOObI OH yKa3bIBaJl BCETNA Ha TMOCIEAHUI 3alMCaHHbIN B CTEK
afieMeHT. Eciu cTek mycT, To 3HaueHue esp paBHO aipecy MOoCcaeIHEro
GaiiTa cerMeHTa, BBIIEJICHHOTO MOM CcTeK. [Ipu 3aHeceHUM dIeMeHTa
B CTEK IPOLIECCOP YMEHbIIIAeT 3HAUEHWE PETUCTPaA esp, a 3aTeM 3aru-
CBIBAa€T 3JIEMEHT I10 aJipecy HOBOM BepIlWHBI. [1py u3BIeUeHUN OaH-
HBIX U3 CTeKa MPOIIeCCOp KOTTMPYET JIEMEHT, PACITOIOXKEHHBIH IT0 af-
pecy BepIlIVHBI, a 3aTeM yBEJIMYMBAECT 3HAUEHHWE PErucTpa yKazaTess
creka esp. Takum 0O6pazoM, MosrydaeTcsi, YTO CTeK pacTeT BHU3, B CTO-
POHY YMEHBIIICHUS aapecoB.

YTto nmenath, €Cii HaM HEOOXOAMMO TOJYYUTh AOCTYI K 3JIeMeH-
TaM He Ha BeplliMHe, a BHYTpU cteka? [IJis1 3Toro mpuMeHsIIoT perucTp
EBP. Peructp EBP — peeucmp yxazamens 6aswi kaopa cmeka.

Hanpumep, TUTMYHBIM TPUEMOM TIPY BXOJIE B TIOANTPOTPAMMY SIB-
JIIeTCs Tiepenaya Hy>KHbBIX TTapaMeTpoB MyTeM 3alMicu X B cTeK. Eciau
MOATIpOrpaMMa TOXKe aKTUBHO paboTaeT Co CTEKOM, TO TOCTYI K 3TUM
napaMeTpaM CTaHOBMTCS ITpo0aeMaTUIHbIM. BbIxom B TOM, YTOOKI ITOC-
JIe 3aICH HY>XKHBIX TJAaHHBIX B CTEK COXPAaHUTh alpec BEPIIMHBI CTeKa
B yKazaTese Kampa (0a3nr) cteka — peructpe EBP. 3nauenne 8 EBP
B IaJIbHEMIIIEM MOXHO MCITONIb30BaTh IJIs1 JOCTYTIA K MepeJaHHbIM Ma-
pameTpam.

Hauaro cteka pacIonioskeHo B cTapIInx aapecax maMati. Ha pucyH-
Ke 23 atoT agpec ob6o3HaueH mapoii ss:ffff. Cmeluenue ffff npuseneHo
31eCh YCIOBHO. PeaibHO 3T0 3HaUEHUE ONpeessieTcs BETMUMHOM, KOTO-
PYIO IIPOrPaMMMUCT 3aJIaeT MPH ONMCAHWM CETMEHTA CTeKa B CBOEI TTPOT-
paMMme.

[ opraHuzauuy paGoThl CO CTEKOM CYIIECTBYIOT CIE€LMATbHbIE
KOMaH/Ibl 3aITMCU W YTCHUSI.

1. push MCTOYHMK — 3amMCh 3HAUEHUST UCMOYHUK B BEPIIIMHY CTEKa.

HMHTepec npeacTasisieT alropuTM pabOThl 3TOM KOMaH/bl, KOTO-
PBIil BKITIOUAET CleAaytole aecTBus (puc. 24):

1) (sp) = (sp) — 2; 3HaYeHUe Sp YMEHbIIIACTCS Ha 2;

2) 3HaueHUe U3 UCTOUYHUMKA 3aMUChIBAETCS MO aapecy, yKa3biBae-

MOMY Iapoi ss:sp.
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OrnepatuBHas OrnepatvBHast

0000:0000 aMsITh 0000:0000 aMsThb
CerMeHT cTeka CermMeHT cTeka
SSiSp _ $S:Sp __ Onepann <
Bepuinna c1cka [ Bepina crexa
seffff o | ssffff —5f |
JlHO cTeka JIHO cTeka
Crapiuue agpec Crapuiue aapec
o1
on OmnepaHp
Jlo KoMaHbl [Moce KOMaHAb
«push onepanm» «push onepaH»

Puc. 24. IIpunyun pabomst Komanowsl push

2. pop Ha3HAYeHHe - 3aM1Ch 3HAYCHUS U3 BepIIMHBI CTeKa M0 MECTY,
yKa3aHHOMY OINEPAHIIOM Ha3HayeHue. 3HaYEHUE MPU 3TOM «CHUMAET-
CsI» ¢ BepUIMHBI CTeKa. AJITOPUTM paboThl KOMaHIbI pOp 0OpaTeH ai-

ropuTMy KoMaHIpl push (puc. 25):
1) 3anuch COmepP>KMMOTO BEPIIMHBI CTEKA TI0 MECTY, YKa3aHHOMY

ONePaHIIOM HA3HA4eHUe,
2) (sp) = (sp) + 2; yBemuueHHUE 3HAYCHMS SP.

OrneparuBHas OneparuBHas
0000:0000 naMsITh 0000:0000 aMsITh
| CermeHT cTeKa | | CermeHT cTeKa |
| __Onepann___|
. (@ v:15Y:1: S N
#P —> pepumma crexa | T P —>{Bepuumna crexa T
ST el ™ i Greiia "] | ST e i G ]
Crapiuue agpec Crapiiue aapec
oIl oIl v
Jlo KOMaHIbI ITocne komMaHIBI
«pOp Ha3HAYEHUE» @

«pOp HA3HAYCHUE»
Puc. 25. Ilpunyun pabomo: Komarobl pop
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3. pusha — xoMaHzaa rpynmoBoii 3anucu B ctek. I1o 3Toil KomaHae
B CTeK I0C/IeI0BaTeIbHO 3alMChIBAIOTCS PETUCTPHI axX, ¢X, dx, bx, sp,
bp, si, di. 3aMeTuM, YTO 3aMUCHIBAETCSI OPUTMHAIBHOE COAEPKUMOE
sp, T. €. TO, KOTOpoe OBUTO 10 BhITayn KoMaHIbl pusha (puc. 26).

OrnepaTuBHas OnepatuBHas
0000:0000 MaMsITh 0000:0000 MaMsITh 4
CerMeHT cTeka CerMeHT cTeka
[ di ]
_______ Sl
bp
Fomm T
[ b ]
I > S
I 2, SO
I -> S
) Crapas
*%P —>I Bepimiza crexa] T 5P —>| nepuinna crexa T
ssffff 3| " "fHocrexka | sSffff —| "o creka |
Crapiiue aapec Crapiue aapec
oIl oIl
CTeK 10 KOMaHIbl Crek mocie
pusha KoMaHbI pusha

Puc. 26. Ilpunyun pabomst komanowl pusha

4. pushaw — 1oyt cMHOHUM KoMmaHzbl pusha B uem pasHuna?
ATpUOYT pa3psiIHOCTH MOXKET MMPUHUMATh 3HaueHue use 16 wim use32.
PaccmoTpuMm paboTy KomaHa pusha 1 pushaw mpu KaxxaoM 13 3TUX aT-
puobyTOB:

1) usel6 — anroput™ paboThl pushaw aHaJIOTMUEeH anropuTMy pusha;

2) use32 — pushaw He u3MeHsieTcsl (T. €. OHa HEUYBCTBUTEJIbHA

K pa3psiIHOCTU CETMEHTA 1 Bceraa paboTaeT ¢ perucTpaMu pa3sMepoM

B CJIOBO — ax, ¢x, dx, bx, sp, bp, si, di). Komanma pusha ayBcTBUTEIB-

Ha K YCTAaHOBJICHHOM pa3psiTHOCTU CErMEHTa U MpU yKazaHuu 32-

PaspsITHOTO cerMeHTa paboTaeT ¢ COOTBETCTBYIONIMMU 32-pa3psiia-

HBIMU perucTpamu, T. €. eax, ecx, edx, ebx, esp, ebp, esi, edi.

5. pushad — BeImoNHSIETCS aHAJIOTMYHO KOMaHIe pusha, HO ecTb
HEKOTOpPbIe 0COOEHHOCTH.
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Criepyiolye Tpu KOMaH/Ibl BBITIOJHSIOT IeCTBUSI, OOpaTHbIE BbI-
1IEONTMCAaHHBIM KOMaHIaM:

1) popa;

2) popaw;

3) popad.

I'pyrnima kKomaHn, omvcaHHasi HIDKE, TIO3BOJISIET COXPAHUTD B CTEKe
peructp aaroB U 3amucarb CJIOBO WM JABOWHOE cJoBO B cteke. OT-
METHM, YTO IepeYrCIIeHHbIC HIKe KOMaHIbl — eIMHCTBEHHBIC B CUCTEME
KOMaHJ MUKPOIIPOIIeCCOpa, KOTOPHIE TMO3BOJISIIOT TOJYYMTh TOCTYIT
(¥ KOTOpbIE HYXXIAIOTCSI B 9TOM JIOCTYTIE) KO BCEMY COIEPXKUMOMY pe-
ructpa ¢Jaros.

1. pushf — coxpaHsieT perucTp ¢aroB B cTeKe.

PaboTa 3Toit KOMaH/Ibl 3aBUCUT OT aTpUOyTa pa3Mepa CerMeHTa:

1) usel6 — B cTek 3ammchiBaeTcst peructp flags pazmepom 2 Gaiita;

2) use32 — B cTeK 3anuchiBaeTcsa peructp eflags pazmepom 4 Gaiita.

2. pushfw — coxpaHeHue B cTeKe peructpa ¢aroB pa3MepoMm B CJI0-
Bo. Bcerma paboTtaet kak pushf ¢ atpubytom usel6.

3. pushfd — coxpaHeHue B cteke peructpa ¢uaros flags unu eflags
B 3aBHCUMOCTHU OT aTpuOyTa pa3psiIHOCTU cerMeHTa (T. €. TO Xe, YTO
u pushf).

AHAJIOTMYHO, CJIEAYIOIIMEe TPU KOMAHIbI BBHITTOJHSIOT JASHCTBUS,
oOpaTHbIe PACCMOTPEHHBIM BbILIE OTNEPAIUsIM:

1) popf;

2) popiw;

3) popfd.

M B 3akimoueHre OTMETHM OCHOBHbBIE BUIbI OTepalluy, KOTaa uc-
MOJIb30BaHUE CTeKAa MPAKTUIECKN HEM30EXKHO:

1) BbBI3OB MOAIPOTPAMM;

2) BpeMeHHOe COXpaHeHUE 3HAUeHUI PErUCTPOB;

3) ompeneneHre JOKAJIbHBIX ITEPEMEHHBIX.

2. Apupmemuuecxkue Komanool

MuKponpoLeccop MOXKeT BBITTOJHATh LeJOYUCIeHHbIE ONepaliuu
U oTiepalliy ¢ TUIaBaollel TOUKoM. JIjist 9TOro B ero apXUTeKType ecTh
JIBa OTAEbHBIX OJIOKa:

1) ycTpOKHCTBO AJIs1 BHITTOJHEHUS LIEJOUMCICHHBIX OTepaluii;

2) YCTPOMCTBO JIJIs1 BBITIOJTHEHUSI OTIEPALIUi C TIIaBAKOIIEH TOUKOM.

Kaxmoe U3 3THX yCTPOUCTB MMeeT CBOIO crcTeMy KoMaH. B mpuH-
1LMrIe, LeJOYMCIeHHOe YCTPOMCTBO MOXKET B3SITh Ha ce0s1 MHOTHE (hYyHK-
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1IMY YCTPOMCTBA C IIaBaIOIIel TOUKOM, HO 3TO ITOTPeOyeT OOJIbIINX BbI-
YKUCIATEIbHBIX 3aTpaT. 11 60IbIIMHCTBA 3a1a4, UCTIOIb3YIOIINX SI3bIK
accemMOJiepa, 10CTaTOYHO 1eJIOUYMCICHHON apudMeTuKu.

00630p 2pynnot apupmemumecKux KOMAaHo u OAHHbIX
IleqounclieHHOE BBIYUCIUTEIBHOE YCTPOMCTBO MOIAEPKUBAET

4yyTh OOJIbIIIE IecsITKa apudmeTnyeckux KoMana. Ha pucynke 27 npu-
BeJieHa KJlacCUMUKAIVSA KOMaH/ 3TOW TPYIIITHI.

LleiounclieHHBIE
apudMeTHIeCKIe
KOMaH Ibl
[ I I I
IIpeobpazo- JBomuHOI JlecarnaHoit Bcmomoraress-
BaHUSI TUTIOB| |apudmeruku | | apudbMeTUKu Hble KOMaH/Ibl
— cbw H Cnoxenust | | |Koppekims |—bswap
—
— cwd L add CJIOXKEHUS
| cwde | ade 222 IIpoune komaH-
— cdq L inc | daa Jbl ¢ apudme-
| movsx Koppexis TUYECKUM MPUH-
Bornranms) | LUIIOM JEeNCTBUS
— MOovVZX —sub BBIUUTAHUSI
L sbb I: aas cmp
dec das —— cmpxchg
Koppexuus ——setcc
YMHOXEeHMsT| [ xadd
; YMHOXEHMSI
— imul -
aam
— mul
H Nlenenns | || Koppexums
L idiv NeJIeHUS
L div Laad
Hamenenns
3HaKa
- neg

Puc. 27. Kaaccugpuxkauyus apugpmemuueckux Kkomano

I'pynma aprpmeTnyecKrx HeJTOYMCICHHBIX KOMaHa paboTaeT C IBY-
MsI TUTIAMU YHCE:

1) UeabIMM ABOMYHBIMM YMcaaMK. Yurcia MOTYT MMETh 3HAKOBBII
pa3psiI WIM He MMETh TaKOBOTO, T. €. OBITh YMCIaMM CO 3HAKOM
nnu 0e3 3Haka;
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2) UEeIbIMM IeCITUYHBIMU YUCTIAMMU.
PaccMoTpyuM MalvHHBbIE (DOPMATHI, B KOTOPBIX XPAHSITCS 3TH TH-
bl TaHHBIX.

I_[emﬂe JABOUYHbIC YHCJIA

Llenoe dsouunoe uucro ¢ ukcuposanHoli Mo4Koi — 3TO YUCTIO, 3a-
KOAMPOBAHHOE B IBOMYHOI CUCTEME CUMCIICHUSI.

Pa3MepHOCTH 11€J10r0 IBOMYHOTIO YMCJIa MOXET COCTABIIATE 8, 16 v
32 6uT. 3HaK IBOMYIHOIO YMCJIa OIPENesIeTCsI TeM, KaK MHTePIIPETH-
pyeTcsI CTapIlnii OUT B IPeACTaBIeHUN Yicia. D1o 7, 15 mnm 31-it OuThr
TSI YK CEJl COOTBETCTBYIOLIEH pa3MepHOCTU. [Ipr 3TOM MHTEPECHO TO,
4TO cpeau apuPMeTUYeCKMX KOMaHl €CTh BCEro JBe KOMaH/Ibl, KOTO-
pble JEMCTBUTENIBHO YYMTHIBAIOT 3TOT CTapIUMii paspsid KaK 3HAaKO-
BbIl, — 3TO KOMAaH/bI 11€JIOYMCIIEHHOTO YMHOXEHUs W AejeHus imul
u idiv. B ocTasbHBIX CiTydasix OTBETCTBEHHOCTb 32 JACMCTBUS CO 3HAKOBbI-
MM YUCJIAMU U, COOTBETCTBEHHO, CO 3HAKOBBIM Pa3pSIIOM JIOXKUTCS Ha
nporpaMmucTa. JlnanasoH 3Ha4eHUI IBOMYHOTO YKCJIA 3aBUCUT OT €r0
pa3Mepa M TPaKTOBKM CTapIliero OuTa JuOO KaK CTapllero 3Hayallero
O6uTa uKcia, 1Moo Kak OuTa 3Haka yrcia (Tabm. 9).

JInana3oH 3HAYEeHHUiT TBOMYHBIX YHCE]T Tabauya 9
Pasmepnocts noas | Ilenoe 0e3 3HaKa Ilenoe co 3HAaKOM
OauT 0..255 —128 ... +127
CJIOBO 0...65535 —32768 ... +32 767
TIBOMHOE CJIOBO 0...4294 967 295|—2 147483 648 ... +2 147 483 647

JecsaTuunbie yncia

Jecamuunbie yucasa — crieUMaIbHBIA BUI MPEACTABICHUS YUCIO-
BOIi MH(OPMaIIUK, B OCHOBY KOTOPOTO MOJIOXKEH MPUHIIMI KOAUPOBa-
HUS KaXAO0W JecATUYHOUN 1Hudpbl Yuciaa rpymnioi U3 YeTbipex OuT.
TTpu aTOM Kaxablii 6aUT YKcia COOEPXKUT OJHY WIU JBE AeCATUUHbIE
udpsl B TaK Ha3blBAEMOM JIBOMYHO-IecsITUYHOM kome (BCD —
Binary-Coded Decimal). Muxkponpoueccop xpaHut BCD-uwucina
B IBYX (popmarax (puc. 28):

1) ynakoBaHHOM (opmate. B 3ToM hopmate Kaxablii 6aiiT conep-

KT JBe AecaTuYHble nubphl. JdecsatuuHas nudpa npencrabiser

c000i1 1BOMYHOE 3HaUeHue B nuana3oHe ot 0 10 9 pasmepom 4 Ou-
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Ta. [Ipu 3TOoM KoOn crapuieid 1u@pbl yKWcia 3aHUMaeT cTapuive
4 outa. CiiemoBaTesIbHO, THAITa30H IIPEICTABICHUS JECATUIHOTO
yIaKOBaHHOTO uKcia B 1 6aiite coctasisier ot 00 1o 99;

2) HeynmakoBaHHOM ¢opMarte. B aToM (hopmate Kaxablii 6aiiT conep-
SKUT OIHY ACCATUYHYIO IM(DPY B YeThIpeX MIaammx ourax. Crapiive
4 6uTa WMEIOT HyJIieBOoe 3HaueHWe. DTO TaK Has3blBacMas 30HA.
CnenoBatesbHO, IUATIA30H MPEACTABICHUs AECITUYHOTO HEyNaKo-
BaHHOTO yKciia B 1 Gaiire coctassier ot 0 10 9.

ViakoBaHHOE JeCATUYHOE YuciIo 5674304

0.5|6.7|4.3|0.4

-
.-

0000 0101{0110 O111{0100 0011} 0000 0100
1 1 1 1

HeymnakoBaHHoe aecsiTmuHoe uucio 9985784

0P 080570804

0000|1001 0000 I1001 0000 I1000 0000|0101 0000|0111 0000 I1000 OOOOIOIOO

7

3oHa

Puc. 28. Ilpeocmasaenue BCD-uucen

Kak onvcaTth IBOMIHO-/IeCATUYHBIEC YKciia B iporpamme? Jlist aToro
MOXKHO HMCITOJIb30BaTh TOJIbKO IBE JUPEKTUBBI ONMCAaHWsI M MHULMATA-
3aUuu JaHHBIX — db 1 dt. Bo3MOXXHOCTS ITPUMEHEHHUSI TOJIBKO 3THX AM-
pektuB mis onucanuss BCD-umcen oOyciaoBieHa TeM, 4TO K TaKUM
YycIaM TakKKe MPUMEHUM TIPUHIATT «MJIAIIINI GaiT 1Mo MIIajeMy aj-
pecy», 4To O4eHb YIO0OHO AJ1s1 uX 00paboTku. M BooOl1e, Mpy UCTTOJB30-
BaHUU TaKOTO TUIA AaHHBIX Kak BCD-uucna, mopsaok onvcaHust 3Tux
yuceqa B TporpaMMe W alTOPUTM MX OOpabOTKM — 3TO JEN0 BKyca
W JIMYHBIX MIPUCTPACTUIA TIpOrpaMMUCTa. DTO CTAHET SICHO MOCje TOTo,
KaK Mbl HUXKE paCCMOTPUM OCHOBBI paboThl ¢ BCD-uucnamu.

Apugmemuueckue onepayuu Hao yeavimu 080UYHbIMU HUCAAMU

Cioxenne IBOMYHBIX YKcCe 0e3 3HAKa
MuKpornpoleccop BBHITIONHSET CIOXEHHE OTepaHIOB IO TpaBU-
JlaM CJTOXKEHMST TBOMYHBIX ymcell. [IpobiemM He BOZHUKAET IO TeX Mop,
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MoKa 3HauyeHue pe3ysibTaTa He TMPEBbIIIAET PAa3MEPHOCTH MOJsl Ore-
panna. Hanpumep, nipu cioxeHuu ornepaHIoB pa3MepoM B OaiiT pe-
3yJIbTAaT HE JOJIKEH MPEeBbIIaTh Yuciao 255. Eciiv 3To MpoucxoauT, To
pe3yJIbTaT OKa3bIBaeTCsl HEBEpHBIM. PaccMOTprM, moueMy Tak MpoKcC-
XOIMUT.

K npumepy, BbINTOTHUM clioxeHue: 254 + 5 =259 B 1BOUYHOM BU-
ne. 11111110 + 0000101 = 1 00000011. Pe3yabpTaT BbILIE) 3a MPeaebl
8 OUT U MpaBUJIbHOE €ro 3HaYeHUe yKjaabiBaercs B 9 Out, a B §-0uUto-
BOM T10JI€ OfepaHia OCTAlIOCh 3HAUYEHUE 3, YTO, KOHEYHO, HEBEPHO.
B Mukpornpoueccope 3TOT UCXO[ CIOXEHUsI MPOrHO3UPYETCS U Mpe-
JlyCMOTPEHBI CIeliMalbHble CpeacTBa I (GUKCUPOBAHUS MOAOOHBIX
cuTyaluii 1 ux oopadbotku. Tak, 1t GUKCUPOBAaHUS CUTYalIMU BbIXO-
[1a 32 pa3psIIHYIO CETKY pe3ysbTara, Kak B JaHHOM cilydyae, IpeiHa3Ha-
yeH (nar nepeHoca cf. OH pacnonaraetcs B 6ute 0 perucrtpa ciaro
EFLAGS/FLAGS. IMeHHO ycTaHOBKOI 3TOr0 (hitara (oukcupyetcs hakr
rnepeHoca eIMHULIbI U3 CTapllero paspsjaa onepanaa. EcrectBeHHO, 4TO
MPOrpaMMUCT JOJIKEH YYUTHIBATH BO3MOXHOCTb TAKOTO MCXOJa Ofle-
palVu CJIOXEHUS Y MPeayCMaTpuBaTh CPEACTBA UIsi KOPPEKTUPOBKU.
OTO npeanosaraeT BKJIIOUEHUE yYaCTKOB KO/l TIOCie Oofepalyu cio-
JKEHUsI, B KOTOPBIX aHanu3upyetcst dar cf. AHaau3 3Toro ¢uiara Mox-
HO MPOBECTU Pa3IUYHBIMU CIIOCOOAMU.

CaMblii IPOCTOI U TOCTYIHbBII — MCHOJIb30BaTh KOMaHIY YCIOB-
HOTO mepexofa jec. DTa KOMaHIa B KauyecTBe olepaHaa UMEeT UMs
METKU B TeKyllleM cerMeHTe kona. [lepexon Ha 3Ty METKy OCyIlIeCTB-
JISIeTCsl B cJlyyae, ecjii B pe3yjibTare paOdoThl Mpeablayllieil KOMaHabl
(nar cf ycranoBuics B 1. B cucteMe KoMaH MUKPOIPOLIECCOpa UMEe-
IOTCSl TPU KOMAaH/1bl IBOUYHOTO CJIOKEHMS:

1) inc omepann — omepalus MHKpeMEHTa, T. €. YBeJIUUYEeHUS 3Ha-

YyeHus omnepaHia Ha 1;

2) add omepann_1, onepann_2 — KOMaHIa CJIOXEHUSI C TIPUHIIM-

noMm aeicTBus: onepana_1 = onepanna_1 + onepaHn_2;

3) adc omepana_l,omepann_2 — KOMaHIA CJIOXEHHUS C y4ETOM

(mara nepenoca cf. I[IpuHIMn AeiicTBUS KOMaHAbL: onepaHa_1 =

omnepaHa_1 + onepann_2 + 3HauyeHue cf.

OOpaTtuTe BHMMaHHE Ha IIOCJIEIHIO KOMaHAy — 3TO KOMaHIa
CJIOXXEHUSI, YUUThIBAIOLIAsl MIEPEHOC €AMHUIBI U3 CTaplLIero paspsiaa.
MexaHuU3M MOSABIEHUS TAKOW €AMHULIBI MBI YK€ paccMOTpeu. Takum
o0pa3omM, koMaHa adc sIBJIsIeTCS CPeICTBOM MUKpoIpolieccopa Jist
CJIOXXEHUS JUIMHHBIX JIBOUYHBIX YMCEN, PAa3MEPHOCTh KOTOPBIX Mpe-
BOCXOIUT TOANEPXKUBAEMbIE MUKPOIIPOLIECCOPOM JIJIMHBI CTaHIAPT-
HBIX MOJIEH.
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CnokeHne JBOUYHBIX YHCET CO 3HAKOM

Ha camoMm nene MUKpPOMPOLIECCOp «He MOI03PeBacT» O pa3IMuuu
MeXIy YMCJIaMM CO 3HaKOM U 0e3 3Haka. BMecTo 3Toro y Hero ecthb
cpenctBa (PUKCUPOBaHUS BOBHMKHOBEHMSI XapaKTEPHBIX CUTYallMi,
CKJIaJIBIBAIOIIMXCS B TIpoliecce BbluncaeHuid. HekoTopble U3 HUX Mbl
paccMoTpesi Ipu 00CYKAEHUH CJIOXKEHUs Yuces 0e3 3HaKa:

1) ¢nar nepeHoca cf, ycraHoBKa KOTOpOro B 1 FTOBOPUT O TOM, YTO

MPOM30IIIEJ BBIXO 32 MPEeAebl Pa3psIAHOCTUA ONIEPAHIOB;

2) xomaHnmy adc, KOTopasi yYuThbIBaeT BO3MOXKHOCTb TAaKOTO BBIXO-

na (mepeHoc M3 MIAIIEeTo pa3psiaa).

JIpyroe cpeicTBO — 3TO PETUCTPALIMSI COCTOSIHUS CTapliero (3Ha-
KOBOTI'0) pa3psijia oriepaHaa, KOTOpoe OCYIIECTBISIETCS C TIOMOIIBIO (hia-
ra nepenojHenus of B peructpe EFLAGS (6ur 11).

Bbl, KOHEUHO, TOMHUTE, KaK MPEACTABISIOTCS YKC/ia B KOMITBIOTE -
pe: TIOJIOXKUTENbHBIE — B TBOMYHOM KOJ€, OTpUIIaTeIbHbIE — B JIO-
MOJHUTEJILHOM Kofie. PaccMoTpuM pas3inyHble BapUaHThI CIOXEHUS
quces. [IpuMepsl MpuU3BaHbI MOKa3aTh MOBEAECHUE IBYX CTApIIMX OU-
TOB OMEpPaHIOB U NMPaBUILHOCTh Pe3yJibTaTa Orepalyu CIoXKeHHs.

IIpumep

30566 = 01110111 01100110

+

00687 = 00000010 10101111

31253 =01111010 00010101

CrenuM 3a nnepeHocamu U3 14 u 15-ro pa3psiioB ¥ IPaBUJIBHOCTHIO
pe3yabTara: IepeHOCOB HET, pe3yabTaT MPaBUIbHBIM.

IIpumep

30566 = 01110111 01100110

+

30566 = 01110111 01100110

1132=11101110 11001100
ITpousowen nepeHoc u3 14-ro paspsiga; u3 15-ro paspsiaa rnepeHo-
ca HeT. Pe3ynbTar HempaBWIbHBIN, TaK KaK UMEETCs TIeperoTHeHe —
3HaUYeHME YKrca MOIydYruIoCch OOJIbIIe, YeM TO, KOTOPOE MOXKET UMETh
16-6uTHOE YKnCIIo co 3HaKOM (132 767).
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[Ipumep

—30566 = 10001000 10011010
+

—04875=11101100 11110101

—35441=01110101 10001111

[Tpousomen nmepeHoc 13 15-ro pa3psina, u3 14-ro pa3psiga HET 1me-
peHoca. Pe3yabTar HelpaBMIbHBIM, TaK KaK BMECTO OTPULIATEILHOIO
YyicJia MOJIyYWIOCh TTOJIOXUTEIbHOE (B cTaplieM oute HaxoauTcs 0).

[Tpumep

—4875=11101100 11110101

+

—4875=11101100 11110101

09750 = 11011001 11101010

Ectb nepeHockl u3 14 u 15-ro pa3psinoB. PesynbraT npaBUIbHbIA.

Taxum o6pa3om, MbI UCCIENOBAIN BCE Cydaud M BBISICHWIM, YTO
cutyauus neperoiaHeHus (ycraHoBKa ¢ara OF B 1) mpoucxomut npu
nepeHoce:

1) u3 14-ro paspsiaa (151 MOJOXKUTETbHBIX YUCEN CO 3HAKOM);

2) wu3 15-ro paspsina (st OTpULIaTETbHBIX YMCEN).

M Haoboport, nepenoaHeHus He iporucxonut (T. e. ¢aar OF copa-
cbiBaetcs B (), eciiM ecTh MepeHoC U3 00OUX Pa3PsIIOB WIM MEepeHOC
OTCYTCTBYET B 000X pa3psiiax.

Hraxk, epenoHeHNE PETUCTPUPYETCS ¢ TIOMOIIIBIO (h1ara reperon-
HeHus of. [lonoaHUTeNBHO K diary of mpu repeHoce U3 cTapilero pas-
psina yctaHapiuBaetcs B 1 u ¢iar nepeHoca CE Tak Kak MUKpOIIpoliec-
COp He 3HaeT O CYIIeCTBOBAaHWU YUCE] CO 3HAKOM M 0e3 3HaKa, TO BCs
OTBETCTBEHHOCTh 3a IMPABWJILHOCTh NEUCTBUI C TOTYYUBIIMMUCS M-
cJ1aMM JIOXUTCs Ha rporpammucta. [Tpoananusuposats ¢uiaru CF u OF
MoxHO KoMaHmamu ycioBHoro mepexona JC\JNC u JO\JNO coor-
BETCTBEHHO.

Yo ke KacaeTcss KOMaH/ CIIOXKEHUST YMCeN CO 3HAKOM, TO OHM Te
Ke, UTO U ISl uucest 6e3 3Haka.

BblunTaHue IBOMYHBIX YHCEN 0€3 3HAKa

Kak v npu aHanmmse omepanyu CIOXEHUs, TMopaccyXaaeM Haj
CYThIO MPOLIECCOB, MPOMCXOMSIIMX MIPU BHIITOJIHEHUN OMNEPallM BbI-
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yytaHus. Eciu ymeHbll1aeMoe 00JIbIle BBIUUTaeMOro, TO IIPOOJIEeM HET, —
Pa3HOCTb MOJIOXKUTENIbHA, Pe3ybTaT BepeH. Eciv yMeHblllaeMoe MeHb-
11I€ BBIYMUTAEMOTO, BO3HUKAET MpobJiemMa: pe3ysibraT MeHblie 0, a 3To yxe
YICJIO CO 3HAaKOM. B 3TOM citydyae pe3ynbTaT Heo0X0IrMo 3aBepHyTh. YTo
310 03HayaeT? [1pr 0OBIYHOM BBHIUMTAHUM (B CTOJIOMK) AEJIal0T 3aeM 1 13
cTapiiiero paspsiaa. Mukpornpolieccop nocTynaeT aHaIOrM4Ho, T. €. 3a-
Humaet | U3 paspsia, C/EAyIOIIero 3a CTapiliiM, B pa3psiIHON ceTke
onepaHaa. IlosgcHuM Ha mpumepe.

[Tpumep

05 = 00000000 00000101

—10 = 00000000 00001010

7151 TOro 4TOOBI TPOU3BECTU BHIYMTAHUE, TTPOU3BEIEM

BoOOpaXxaeMblil 3aeM U3 CTaplliero paspsiaa:

100000000 00000101

00000000 00001010

11111111 11111011

TeM camMbIM, TIO CYTH, BBITIOJTHSIETCSI ECTBUE

(65536 +5) — 10 =65 531

0 3mech Kak GbI 9KBUBAJIEHTEH ynciy 65536. Pe3ynbpraT, KOHEUHO,
HeBEepeH, HO MUKPOMPOLECCOP CUUTAET, YTO BCE HOPMAJIbHO, XOTS
¢axT 3aeMa eIMHUILIBI OH (PMKCUPYET YCTAaHOBKOM (hi1ara nmepeHoca cf.
Ho nocMoTtpurte enie pa3 BHUMATEIbHO Ha Pe3y/IbTaT OTIepalliy BbIUM-
TaHusl. DTO Xe —5 B JonoaHuTeNbHOM Kojie! [IpoBeieM 3KCepruMeHT:
MpeACTaBUM Pa3HOCTb B BUIe CyMMbI 5 + (—10).

IIpumep
5=00000000 00000101
+

(—10)= 11111111 11110110

1111111 11111011
T. €. MBI TTOJTIyYMJIM TOT K€ Pe3yJIbTaT, UTO 1 B MPEABIAYIIEM TIPUMEpE.

TakuM o0Opa3oMm, TMocjie KOMaHIIbl BbIYMTaHUsS 4yucea 0e3 3Haka
HYXHO aHanu3upoBaThb coctosiHue ¢iara CE Eciu oH ycTaHOBJIeH
B 1, TO 3TO TOBOPUT O TOM, YTO IPOM3OIIEIT 3a6M M3 CTapIIeTo pa3psi-
J1a U pe3yabTaT MOJyYuics B JOMOJTHUTEIBHOM KOJIE.

AHAJIOTMYHO KOMAaHAaM CJIOXEHUsI Tpymia KOMaH/ BbIYUTAHUS
COCTOUT U3 MMHUMAJIbHO BO3MOXHOTO Habopa. DT KOMaHIbl BBITION-
HSIOT BBIYUTAHUE TIO aJITOPUTMaM, KOTOPbIe MBI ceifyac paccMaTpu-
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BaeM, a y4eT 0COObIX CUTYalIUil TOJIKEeH MPOU3BOIUTLCS CAMUM TTPOT-
pammuctoM. K KomaHmaM BEIYMTAHMST OTHOCATCS CIISIYIONIE:

1) dec omepann — orepaiys IeKpeMeHTa, T. €. YMEHBIIIEHUS 3Ha~

YeHMsI orepaHia Ha 1;

2) sub omepann_1,omepaHa_2 — KOMaHIa BBIYUTAHUS; €€ TIPUH-

LIUIT JeUCTBUS: oriepaHn_1 = omepana_1 — omepaHm_2;

3) sbb omepannm_1l,omepaHn_2 — KOMaHAA BBIYMTAHUS C YIETOM

3aema (¢aara cf): orrepann_1 = omepann_1 — omepaHn_2 — 3Ha-

yeHue cf.

Kaxk BumuTte, cpeay KOMaHI BEIMUTaHUS €CTh KOMaH 1a sbb, y4nuThbI-
Batomas urar mepeHoca cf. ta KomaHma mogooHa adc, HO Tereph yKe
nar cf ucronHgET posb MHAMKATOpPA 3aeMa | M3 cTapiero paspsiaa
TpY BBIYMTAHUU YKCE]T.

Brorauranne JABOMYHBIX YHUCEJ CO 3HAKOM

31ech Bce HECKOJIBKO clokHee. MuKpompolleccopy He3adem
WMETb JIBa YCTPOMCTBA — CIIOXKEHUS ¥ BEIYUTAaHUS. JlOCTaTOYHO HAJIM-
YUS TOJBKO OTHOTO — YCTpPOMCTBa cioxkeHus. Ho minst BeIUMTAHMS
CITOCOOOM CJIOXKEHUST YMCENl CO 3HaKOM B JIOTIOJHUTEIBHOM KOIe
HEeoOXOIMMO TIPECTABIISATh 00a oTepaHaa — W yMEHbIIIaeMOoe, U BbI-
quTaemoe. Pe3yibTat Toxke Hy>KHO pacCMaTprBaTh KakK 3HaYeHUE B 10-
TmoTHUTEIbHOM Koze. Ho 3nechk BodHUKatoT cioxHoctu. [pexkne Bce-
TO OHU CBSI3aHBI C TEM, UTO CTapIIUif OUT OTepaH/Ia pacCMaTpUBAETCs
KakK 3HaKOBBIN. PaccMoTpum mipumep Berautanms 45 — (—127).

IIpumep

Bobruutanue uncen co 3HakoM 1

45=0010 1101

—127 = 1000 0001

—44 =1010 1100

Cyzst 1o 3HaKOBOMY pa3psily, pe3y/abTaT HOJYyYUIICS OTPULIATENIb-
HBbIiA, YTO, B CBOIO OY€pe/ib, TOBOPUT O TOM, UTO YMCJIO HY>KHO pacCMaT-
pUBaTh KakK JOIOJIHeHUE, paBHOe —44. [1paBWIbHBIA pe3yabTaT J0J-
KeH OBITh paBeH 172. 3mech MBI, KaK 1 B CJIy9ac 3HAKOBOI'O CIIOXECHMS,
BCTPETUJIUCH C MIEPENOJIHEHNEM MAHTUCChI, KOT[A 3HAYALUN pas3psi
ylycia U3MEHWI 3HAKOBBIN paspsin onepaHga. OTCIeaUTh TaKylo CH-
Tyaluio MOXHO 10 cofep:kuMomy ciara nepemnonaHenus of. Ero ycra-
HOBKAa B | TOBOPUT O TOM, UTO PE3YJILTAT BBIILIE 3a IUAMA30H MPeICTaB-
JIEHUSI 3HAKOBBIX unce (T. €. U3BMEHUJICS CTapIluii OUT) 1S OTiepaHaa
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JAHHOTO pa3Mepa, U MPOrpaMMMCT JOJIKEH MPEAYyCMOTPETh AeHCTBUS
10 KOPPEKTUPOBKE pe3y/ibTarTa.

IIpumep

Boruutanue yucesn co 3HakoMm 2

—45 — 45 = —45 + (—45)= -90.

—45=1101 0011

+

—45=1101 0011

—90=10100110

3aech Bce HOpMallbHO, (iar nepernoiHeHus of copoieH B 0, a 1
B 3HAKOBOM pa3psific TOBOPUT O TOM, YTO 3HAUEHME pe3yIbTaTa — YM-
CJIO B IOTTOJTHUTETLHOM KOJIE.

Bbruntanue u cjiokeHue onepanaoB 00JIbIIOH pa3MEPHOCTH

Ecnu BBl 3aMeTWIM, KOMaHIIbI CIOXKEHUST M BBIYMTAHUSI pabOTaloT
C ornepaHmaMu (pUKCUpPOBAHHOM pazMepHOCTH: 8, 16, 32 6uT. A 4TO
JIeJIaTh, €CJIM HYXKHO CJIOXWTD YMCIIa OOJIbINe pa3MepHOCTH, HATIPU-
Mep 48 6ut, ucnoasdys 16-paspsinHbie onepaHasl? K npumMepy, cio-
KM 1Ba 48-pa3psiIHbIX YUCIIA;

1 cnaraemoe 0010001110010101 100101111111000 1111111100110001
+

2 cimaraemoe 0100010010001011 1010010100100100 0100100110000110

1 mar: ciaoxenue miagmmx 16 6ur 100100010110111

MEePEeHOC B CTapluui
2 mar: cioxenue cpenuux 16 our  0100101111111000 paspsig

(c yueToMm TiepeHoca U3 MIaamero +

paspsiaa) 1010010100100100
1111000100011100
0000000000000001
1111000100011101

3 1mar: cioxeHue ctapiux 16 6ut
(TIepeHoOCca M3 MITAZIIIETO pa3psiaa HeT)
0010001110010101
+
0100010010001011
Pesymnprar 0110100000100000 1111000100011101 0100100010110111
CIIOSKEHUSI

Puc. 29. Cnoxcerue onepandos 604buioll pazmepHocmu
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Ha pucyHke 29 no maram nokasaHa TeXHOJOTUS CIOXKEHUS AJIUH -
HbIX yMces. BUIHO, 4TO mpoliecc CIOXEHUS] MHOTOOAMTHBIX 4Mces
MPOMCXOIUT TaK Xe, KaK M TIPU CIOKEHUN IBYX YUCE «B CTOJIOUK», —
C OCYILIECTBIEHUEM TIPU HEOOXOIMMOCTH TiepeHoca | B cTapiuuii pas-
psn. Ecim Ham ymactes 3amporpaMMUpOBaTh 3TOT MPOIECC, TO MBI
3HAYUTEJILHO PACIIMPUM AMAra30H ABOMYHBIX YKMCeNl, HaJl KOTOPbIMU
MBI CMOXEM BBITIOJTHATD OTIEPallMU CJIOXEHUSI M BBIYUTAHUSI.

ITpuHUMIT BEIYMTAHMS YKCENT C MUANa30HOM IpeACTaBleHus, mpe-
BBIIIAIONIMM CTaHAAPTHBIE pa3psiAHbIe CETKU OIMEPAHAOB, TOT XKe, YTO
W TIpY CJIOXKEHUHU, T. €. UCToib3yercs duar nepeHoca cf. HyxHo Tobko
TIPECTABIIATh ceOe TPOIeCcC BEIUNTAHMS B CTOJIOMK U MPAaBUIIEHO KOM-
OMHMPOBATh KOMaHIbl MUKPOIIPOLIECCOpa ¢ KOMaHIOi1 sbb.

B 3aBepieHue o06CyXaeHus1 KOMaH]I, CJIOXEeHUST U BBIUUTAHUS OT-
MeTHM, uTo Kpome (hiiaros cf 11 of B peructpe eflags ecTb eliie HeCKOIb-
KO (hJ1aroB, KOTOPbIE MOXKHO UCIOJIb30BaTh C IBOUYHBIMU apuPMeTH-
YeCKMMU KOMaHIaMu. Peub uaeT o ciemyomux darax:

1) zf — ¢aar Hys1, KOTOPEIM YCTaHABIUBACTCS B 1, €CIu pe3yiib-

Tat onepauuu paseH 0, 1 B 1, eciu pe3yabTar He paBeH 0

2) sf — ¢nar 3Haka, 3HaueHHE KOTOPOTro Iocie apudMeTUIeCKUX

onepaluii (M He TOJbKO) COBMAAAeT CO 3HAUEHUEM cTapliiero oura

pe3yabTara, T. €. ¢ 6utoM 7, 15 mim 31. Takum o6pa3oM, 3TOT iar

MOXHO WCITOJIb30BaTh JJIST ONlepalliii Hal YMCIaMUA CO 3HAKOM.

‘YMHOKeHHne yncen 0e3 3HaKa

st yMHOXEHMS yices 6e3 3HakKa MpelHazHayeHa KoMaHaa

mul comHOXMTEND_ 1

Kak Buaute, B KOMaHIe yka3zaH BCEro JIULIb OAUH OIMEPaH/I-COMHO-
JXKUTeNb. BTopoii onepaHa-coMHOXUTeTb_2 3a1aH HesiBHO. Ero Mectomno-
JioxkeHre (DMKCUPOBAHO M 3aBUCUT OT pa3Mepa COMHOXHUTeNeil. Tak Kak
B 00I1LIEM ClTy4yae pe3yJIbTaT YMHOXKEHUs 00JIbIie, YeM JTI000i 13 €ro COM-
HOXUTENEH, TO €T0 pa3Mep U MECTOTOJIOKEHUE TOJIKHBI ObITh TOXE OIpe-
JieJIeHbl OJHO3HAaYHO. BapuaHTbl pa3MepoB COMHOXUTENEN U pa3Mellie-
HUSI BTOPOTO OTepaH/Ia 1 pe3yJibTaTa puBeAeHb! B Tadmute 10.

Pacnonoxenue onepaHioB u pe3yabTata npu ymHoxenuu Taoauya 10

Comuoxurens_1 | Comuoxurenan_2 PesyabTar

16 6ur B ax: al — Mmutammas
Baiir al YacTh pesyibTara; ah — crap-
111251 YacThb pe3yJibTaTa

32 outr B mape dx:ax: ax —
CioBo ax MJaamas 4acTh pe3yJibTaTa;
dx — crapiias yacTh pesysibTara
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Oxonuarue mabn. 10

Comuoxurenab_1 | ComHoxuTeNb_2 PesyabTaT

64 our B mape edx:eax: eax —
MJIadIias 4acTh pe3y/bTara;
edx — crapiiasi 4acTb pe3yJib-
TaTa

JIBOITHOE CII0BO eax

M3 Tabnuiipl BUIHO, YTO TPOU3BENEHUE COCTOUT U3 IBYX YacTeit
U B 3aBUCHMMOCTH OT pa3Mepa orepaHioB pa3MelliaeTcsl B ABYX MeCTax —
Ha MECTe COMHOXUTENb_2 (MJIajlliasi YacTb) U B TOMOJHUTEIbHOM pe-
ructpe ah, dx, edx (crapmas dacts). Kak xe muHamudecku (T. €. BO
BpeMsl BBIMIOJIHEHUSI TTPOTPAaMMBbl) Y3HATh, YTO PE3YyabTaT TOCTATOYHO
Majl U YMECTWJICSI B OHOM PErucTpe UJW YTO OH MPEBBICUI pa3Mep-
HOCTb PEerucTpa M cTapuiasi yacTb OKazajach B JPYroMm peructpe?
151 9TOrO MPUBIEKAIOTCS YK€ U3BECTHBIE HAM 10 MPEebIIyIEeMy 00-
cyxaeHuo daru nepeHoca cf u nepernoiaHeHus of:

1) ecnu crapiiias yacTb pe3yjbTaTa HyjeBasi, TO MocJie onepaluu

npousBeneHus ¢uaru cf = 0 u of = 0;

2) ecnu xe 3Tu ¢iard HeHyJIeBble, TO 3TO O3HAYAET, YTO Pe3yJIbTaT

BbILLIE 32 MPe/esibl MIa/llIeld YacTH MPOU3BEICHUS Y COCTOUT U3 IBYX

yacTeid, 4TO U Hy>KHO YYMTBIBATh MPU NajbHE1Ieil padboTe.

‘YMHOXKEHHE YHCeNT CO 3HAKOM

JI1s yMHOXEHMS YMCes CO 3HAKOM TpeaHa3HaYeHa KOMaH/1a

[imul onepann_1,onepann_2,onepana_3]

DTa KoMaHa BBITIOJHIETCS TaK ke, Kak 1 KomaHaa mul. Otim-
YUTEJIbHONM 0COOEHHOCThIO KOMaHAbl imul sIB/ISIETCSI TOJBKO (OPMHU-
pOBaHUe 3HaKa.

Ecnu pesynapTar Masn v ymeuiaercsi B OHOM peructpe (T. €. eciu
cf = of = 0), To cogepXuMoe Ipyroro perucrpa (CTapiieil 9acTu) sIB-
JISIeTCSl paclliMpeHreM 3HaKa — BCe €ro OUThI paBHBI CTapIeMy OUTY
(3HakoBOMY pa3psily) Miajlleil yactu pe3yabraTa. B mpoTuBHOM city-
yae (ecau cf = of = 1) 3HaKOM pe3yJibTaTta SIBJISIETCSI 3HAKOBBI OUT
cTapllleld YacTH pe3ysibTaTa, a 3HAKOBBIM OUT MJIaIIIeit YacTH SIBJISIET-
csl 3HAYaIMM OMTOM ABOMYHOIO KOJA pe3ysibTata.

Henenue yuce 0e3 3HaKa

[s neneHus yucen 6e3 3Haka IpeaJHa3HayYeHa KOMaHaa
div peauresib

152



Henurenb MOXET HAXOIUThCS B MAMSTH WIU B PETUCTPE U UMETh
pasmep 8, 16 nnu 32 6ur. MecToHaXOXIEHUE IETUMOTO (GPUKCHUPOBa-
HO U Tak Xe, KaK B KOMaHJIe YMHOXEHMUS, 3aBUCUT OT pa3Mepa orie-
paHIoB. Pe3ylbTaToM KOMaHIbI IEJICHUS SIBJISIOTCS 3HAYCHMS 4acT-
HOTO M OCTaTKa.

BapuaHThl MeCTOMNOJIOXKEHUSI U pa3MepoB OIEpPaHIIOB OIepaluu
JeJIeHUs TToKa3aHbl B Tadmuie 11.

PacnojioxeHue onepaHioB U pe3yJbTaTta npu aeneaun Tabauya 11

Jlenumoe Jleaurennb YacTtHoe OcraTok
Baiit peruct . .
16 our B pe- p . p Baiir Baiit
WIN STYeiika 1 h
THUCTpE ax B PETUCTpE a B pETUCTpE a
P naMsITU P P P P
32 our dx —

1
cTapiias 9acTh, Croso 16 Gur Cnoso 16 6utr | CnoBo 16 6ut

PETUCTD WIIH
ax — MJamamas . B peructpe ax | B perucrpe dx
syeiika maMsaTh
4acTh
64 out edx — | JIBoiiHOE CJI0BO
crapiiasi 4acThb, | 32 OUT perucTp
eax — MJIaIIasi | WM sideiika
4acTb aMsITh

JIBoiiHOE c10BO | JIBOIHOE CII0BO
32 6ur 32 out
B perucTpe eax | B peructpe edx

[Tocne BbITIOMIHEHNWST KOMAH/IBI IEJICHUST colepXKuMoe (hiaroB He-
onpeJesieHHO, HO BO3MOXXHO BO3HMKHOBEHME MPEPBbIBAHUS C HOME-
pom 0, Ha3BIBAEMOTO «IIeJICHNE Ha HYJb». DTOT BUI MIPEPHIBAHUS OT-
HOCUTCSA K TaK Ha3bIBaeMbIM MCKIIIOUEHUSIM. DTa pPasHOBUAHOCTD
MpepbIBAaHNI BO3HUKAET BHYTPU MUKPOITpoIieccopa N3-3a HEKOTOPBIX
aHOMaJIMi BO BpeMs BBIYMCIMTEILHOTO mpoluecca. [IpepbiBanue 0,
«JIeJIeHUe Ha HYJIb», TIPU BBITTOTHEHUM KOMaHIbl div MOXeT BOZHUK-
HYTb I10 OJTHO! U3 CJIEAYIOIIMX MPUUYUH:

1) memuTens paBeH HYJIIIO;

2) 4YacTHOE He BXOAMUT B OTBEICHHYIO MO HETO Pa3psITHYIO CETKY,

YTO MOXET MPOU3OUTH B CJICAYIONIMX CTyJasix:

a) TpU JeJIeHUM IeIMMOTO BEJUYMHON B CJIOBO Ha NEIUTENb
BEJIMYMHON B OaliT, IIpuyeM 3HaUeHHUe IeJUMOro B OoJiee yeM
256 pa3 GoJibliie 3HAYeHUST ACTUTENS,

0) npu aeleHUU JeIMMOTO BEJIMYMHOM B MBOMHOE CJIOBO Ha
JIEIATETh BETMIMHON B CJIOBO, TIPUYEM 3HAYEHME IECTMMOTO
B 0oJjiee yeM 65 536 pa3 Gobllie 3HAUECHUS JETUTENS;
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B) IIPH JEJEHUU IETMMOTO BEJIMYMHON B YIETBEPEHHOE CJIOBO
Ha JeJUTeIb BEIMYMHON B IBOHOE CJIOBO, ITPUYEM 3HAYEHHUE
JIeIMMOro B 6ostee ueM 4 294 967 296 pa3 6oJibliie 3HAYCHUS 1e-
JIUTEJIS.

Jenenne unces co 3HAKOM

JI1s mesieHust 9Mcesl Co 3HaKOM TTpeTHa3HaueHa KOMaHIa

idiv nesmTenn

151 9TOM KOMaH/bl CMpaBeMIMBbl BCE PACCMOTPEHHBIE TOJIOXKe-
HUSI, Kacalollrecss KOMaHI U 9ucell co 3HaKoM. OTMETUM JIMIIIb 0CO-
OGEHHOCTH BOBHUKHOBEHUS UCKITIoUeHUsI ), «eJIeHre Ha HYJIb», B CITy-
yae yucesl co 3HakoM. OHO BO3HUKAET IMPU BHITTOJTHEHUN KOMAaHJIbI
idiv 110 oHOI U3 CIeaYIOIIUX TPUYNH:

1) menuTenb paBeH HYJIIO;

2) 4YacTHOE He BXOAWT B OTBEICHHYIO JJISI HETO Pa3psAHYIO CETKY.

[TocneaHee B CBOIO 0Uepeb MOXKET MTPOU3ONTU:

1) mpu nejeHuu NeJIMMOro BeJIMYMHOM B CJIOBO CO 3HAKOM Ha Jie-

JIUTENIb BEIMUMHOM B OAMT CO 3HAKOM, NMPUYEeM 3HAUCHUE TeJTMMO-

ro B 6osiee uem 128 pa3 Gosbliie 3HaUEHUS AeaUTeNs (TaKUuM o0pa-

30M, YaCTHOE He JO0JIKHO HAaXOIUThCS BHE Auarna3oHa ot —128 mo

+127);

2) mpu OeJeHUM OSIMMOTO BeJIMYMHON B IBOMHOE CIOBO CO 3Ha-

KOM Ha JIeJIUTeJIb BEJIMIMHON B CIIOBO CO 3HAKOM, TTPUYEeM 3Ha4e-

HUe JIeTuMOoro B 6osiee 9yeM 32 768 pa3 GoJbille 3HAYECHMSI ISJTATE-

st (TakuMm o0pa3oM, YacTHO€ He JOJKHO HaXOAUTbCSI BHE

JuanasoHa ot —32 768 no +32 768);

3) mpu OeNleHWU IETMMOTO BeJIMIMHOM B yU4eTBEpEHHOE CIIOBO CO

3HaKOM Ha JIeJIUTe/Ib BEJIMUMHON B JIBOMHOE CJIOBO CO 3HAKOM,

MpUYEM 3HaYEHUE IeTUMOro B 6ojiee yem 2 147 483 648 pa3 60J1b-

1Ie 3HaYeHUsI JenuTesl (TakuM 00pa3oM, YacTHOE He TOJIKHO Ha-

XOJIUTHCS BHE Auara3oHa oT —2 147 483 648 no +2 147 483 647).

Bcnomoeamenvhble Komanobl 015 UeNo4UCAeHHbIX onepauuﬁ

B cucreme KomaHI MUKpOIPOIIECCOpPa €CTh HECKOJIBKO KOMaH/I,
KOTOpbIE MOTYT OOJIETYUTh MTPOrpaMMUPOBAHKUE aITOPUTMOB, TIPOU3-
BOASIIIMX apudMeThyecKre BbIUMCIeHUs. B HMX MOTyT BO3HMKATb
pa3IMYHBIE TTPOOJIEMBI, TSI Pa3peIlieHHsT KOTOPBIX pa3paboTYMKKN MUK-
porpolieccopa MPeaycCMOTPEId HECKOJIBKO KOMaH]I.
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Komannpl npeodpa3oBaHusi THIIOB

Yro nenaTh, €CIM pa3Mephl ONEpaHIOB, YIACTBYIOIINX B apupMeTH -
YecKuX orepalmsx, pasHble? HampumMep, penronoxum, 4to B orepa-
LIMY CJIOKEHMS OJWH OTIepaH I SIBJISIETCSI CJIOBOM, a IPYroii 3aHMMaeT
NIBOITHOE CJIOBO. BhIllle cKazaHo, YTO B ONEpAIIK CIOXKEHUS JOIKHBI
yyacTBOBaTh onepaHipl ogHoro ¢opmara. Eciu yucna 6e3 3Haka, To
BBIXOJ HAaliTH IIpocTO. B 3TOM ciiyyae MOXXHO Ha 0a3e MCXOTHOTO Orle-
paHna cchopMUpOBaTh HOBBIN ((popmara MBOWHOTO CJI0Ba), CTaplive
paspsiibl KOTOPOTO MPOCTO 3aMOJHUTh HYJsAMU. ClOXHee CUTyalust
JUTSL YUCEJT CO 3HAKOM: KaK TUHAMMUYECKH, B XONIE BBITIOJTHEHUS MPO-
IrpaMMbl, YUecTh 3HaK ornepanna? s peleHus ToaoOHbIX MpobdaeM
B CHUCTeMe KOMaHJ MUKPOIIPOIIeCCopa eCTh TaK Ha3bIBaeMble KOMaH-
Ibl TIpeoOpa3oBaHUsS TUMA. DTU KOMAaHIbl DPACIIUPSIOT OalThl
B CJIOBa, CJIOBa — B JBOIHBIE CJIOBA M TBOMHEBIEC CJIOBA — B YUETBEPEH-
Hble cjioBa (64-pa3psimHble 3HadeHus). KomaHabl mpeoOpa3oBaHMs
TUTIa OCOOEHHO TOJIE3HBI MMPU MPEe0OPa30BaHMM LIETBIX CO 3HAKOM, TaK
KaK OHM aBTOMAaTHUYeCKH 3arojIHSIIOT cTapiie OUThl BHOBb (hopMUpye-
MOTO OIlepaHJa 3HaYeHUSIMHU 3HAKOBOI'O OMTa CTaporo o0beKTa. DTa
orepauusi TPUBOAMT K LIEJIBIM 3HAUEHUSIM TOTO XK€ 3HaKa 1 TOi Xe Be-
JIMYMHBI, YTO U MCXOMIHAasl, HO yXe B Oosiee nauHHOM (opmare. I1o-
IIOOHOE TpeoOpa3oBaHUE Ha3bIBACTCS onepayuell pacnpoCmpaHeHus
3HAKaQ.

Cyl1iecTBYIOT IBa BUa KOMaH]I MpeoOpa3oBaHMs THIIA.

1. KomaHnp! 63 oniepaHaoB. DTU KOMaHAbI paboTalOT ¢ GPUKCUPO-
BaHHBIMU PETUCTPaAMMU:

1) cbw (Convert Byte to Word) — koMaH1a rpeodpa3oBaHust Oaii-

Ta (B peructpe al) B CI0BO (B perucTpe ax) IyTeM pacipocTpaHe-

HUSI 3HaYEHMSI cTapliero 6ura al Ha Bce OUTHI perucTpa ah;

2) cwd (Convert Word to Double) — komaHaa rpeoOpa3oBaHus CI0-

Ba (B perucrpe ax) B ABOMHOE CJIOBO (B perucrpax dx:ax) myTeM pac-

MPpOCTPaHEHUsI 3HAUEHMSI CTapllero OuTa ax Ha Bce OUThI perucrpa dx;

3) cwde (Convert Word to Double) — kKomaHaa nmpeobpa3oBaHuUs

cJIoBa (B pErucTpe ax) B ABOMHOE CJIOBO (B PErUCTpe eax) IyTeM pac-

MPOCTPaHeHUs 3HAYSHUSI CTapIlero 6MTa ax Ha Bce OUTHI cTapiieit

MOJIOBUHBI PETUCTPA €axX;

4) cdq (Convert Double Word to Quarter Word) — xoMaHza Ipe-

00pa3zoBaHMsl JABOMHOIO c/oBa (B PErucTpe €ax) B y4eTBepEeHHOE

coBo (B peructpax edx:eax) IMyTeM paclpoCTpaHEHMS] 3HAUCHMS
cTapiuero 6ura eax Ha Bce OUTHI peructpa edx.
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2. KomaHIbl movsX 1 movzx, OTHOCSIIIIMECS K KoMaHaaM o0paboT-
KU CTPOK. DTU KOMaHIIbl 00JIafaloT MOJIE3HBIM CBOMCTBOM B KOHTEK-
CTe Hallleil IIPOOIeMBI:
1) movsx onepanja_1l,onepaHa_2 — mepeciaTh ¢ pacnpocTpaHe-
HUeM 3Haka. Pacrmupsier 8 wmiam 16-paspsimHOe 3HaYeHHE Ofle-
paHA_2, KOTOPOE MOXET ObITh PETMCTPOM WJIU OTIEPaHAOM B MaMsi-
™, 00 16 win 32-pa3psaHoro 3HaYeHUsI B OJHOM M3 PETUCTPOB,
WCTIONb3Yysl 3HaYeHEe 3HAKOBOTO OMTA IS 3alIOJIHEHUST CTapIlInX
no3uuuii onepaHa_1. JlaHHy0 KoMaHay ymoOHO HCIIOJIb30BaTh
JUTSI TIOATOTOBKM OTIEPaHIOB CO 3HAKAMM K BBITIOJIHEHUIO apudMe-
TUYECKUX NEUCTBUI;
2) movzx omepaHn_l,onepaHn_2 — mepeciaTb ¢ pacUIMpeHUueM
HyJeM. Pacmmpsier 8- nim 16-pa3psimHoe 3HaYeHHe olepaH_2 10
16- vtm 32-pa3psimHOTO C OYMCTKOM (3aTOJTHEHUEM) HYJISIMM CTap-
KX Mo3uluit onepana_2. JJaHHYI0 KOMaHIy YIOOHO HCIOJIb30-
BaTh ISl TOATOTOBKM OTIEpaHI0B 0e3 3HaKa K BBITTOJHEHUIO apud-
METUYECKUX JEMCTBUM.

Jlpyeue nonesHoie Komanobl

1. xadd Ha3HayeHHe, UCTOYHUK — OOMEH MeCTaMM U CJIOXKEHME.
KoMana mo3BosisieT BBIIOJIHUTD MOCJIEI0BaTEIbHO IBa 1SCTBUS:

1) oOMeHSITh 3HAYECHUST HA3HA4eHUe U UCMOYHUK;

2) TIOMECTUTb Ha MECTO OINepaH/a Ha3Ha4eHue CyMMY:

HazHavYeHWe = Ha3HAYeHUE + UCTOUYHUK.

2. neg onepaHj — OTpUIIAHME C TOTIOJIHEHUEM JI0 IBYX.

KomaHia BbINOJTHSIET MHBEPTUPOBaHUE 3HaUeHUs ornepaHa. dPusn-
YeCKU KOMaH/1a BBIMOJHSIET OJHO ICHCTBUE:

ornepana = 0 — omnepaH, T. €. BBIYUTAET ONepaH/l U3 HYJIs.

KoManny neg onepaHa MOXHO MPUMEHSIT:

1) s cMeHBI 3HaKa;

2) IS BBITOJIHEHUSI BHIYMTAHMS U3 KOHCTAHTHI.

Apugpmemuueckue onepayuu Hao 080UHHO-0ECAMUYHBIMU HUCAAMU

B manHOM pasmenie Mbl pACCMOTPUM OCOOEHHOCTH KaxKIIOTO U3 Ye-
TBIPEX OCHOBHBIX apu(MMETHYECKUX NEWCTBUMA U YHaKOBaHHBIX
W HEYIMaKOBaHHBIX JBOMYHO-ICCITUIHBIX YHCEIT.

CripaBeIUTMBO MOXeT BOBHMKHYTh BOIIPOC: a 3a4eM Hy>kHBI BCD-
yucna? OTBeT MOXeT ObITh cieaytoM: BCD-uuciaa Hy>XHbI B IeJ10-
BBIX MPWIOXECHUSIX, T. €. TaM, 1€ YUCJA JIOJDKHBI OBITh GOJIBINMMU
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1 TouyHbIMU. Kak MBI yXe yoenuauch Ha MpuMepe TBOMYHBIX YMCe,
omnepalyu ¢ TAKUMU YUCIaMM TOBOJIbHO MPOOJeMaTUUHbI A SI3bIKa
accembaepa. K HemocTaTkaM MCMOIb30BaHUS IBOMYHBIX YMCEST MOX-
HO OTHECTHU CJIeayIoNIue:

1) 3HayeHus BeJIUYMH B (popMate CIoBa U ABOMHOIO CJI0BAa UMEIOT

OrpaHWYeHHBI nuamna3oH. Eciu mporpamma npeaHazHaueHa ISt

paboTsl B 06JacTH (PUHAHCOB, TO OTPAHUYEHUE CYMMBI B PYOJISIX

BeJIMYMHOM 65 536 (mist cmoBa) wiu gaxe 4 294 967 296 (st ABOI-

HOTO cJIOoBa) Oy/eT CYIIECTBEHHO CyXaTh chepy ee MPUMEHEHUS;

2) Hannume omnboK okpyrieHus. [Ipencrasisiere cede mporpaM-

My, paboTalolyo Tae-HUOyIb B 6aHKe, KOTOpask He yYUThIBAeT Be-

JIMIUHY OCTaTKa MPU JeHCTBUSX C LIETBIMA TBOMIYHBIMU YMCITAMU

U OTIEpUpYeET IIpH 3ToM MuLIrapaamu? He xotemoch ObI OBITE aB-

TOPOM TaKol rporpamMMebl. [IpuMeHeHMe Yurcell ¢ IIaBamoeii To9-

KO He cImaceT — TaM CYIIECTBYET Ta e MpobJieMa OKPYTJIEHMS;

3) mpencraBieHue 00JBIIOTO 00beMa pe3yIbTaTOB B CUMBOJILHOM

Buzae (ASCII-kozae). JlenoBbie IporpaMMbl HE TIPOCTO BBIITOJHSIOT

BBIUMCJIEHUST; OMHOM U3 1ieJiell UX MCIIOIb30BaHUSI SIBJISETCS Ore-

paTUBHas Bblmavya MHGOpMalMM Tojb3oBarento. st aToro, ecre-

CTBEHHO, MH(OPMALIMS TOJKHA OBITh MPEACTaBIeHa B CUMBOJILHOM

Bune. IlepeBon uncen n3 nBomyHoro koma B ASCII-konm tpebyer

oIpeNie/IEHHbIX BBIYMCIUTEIbHBIX 3aTpaT. Yucno ¢ raBamolieit

TOYKOW elle TpyJHee MepeBecTd B CUMBOJIBHBIN BUI. A BOT €C/IU

TMOCMOTPETh Ha IeCTHAIIATepUIHOE TIPeACTaBIcHUE HEYITaKo-

BaHHOM OECITUIHON LIMMPPHI M1 HA COOTBETCTBYIOIIMIA €1 CUMBOJI

B Tabaune ASCII, To BUOHO, YTO OHM OTIMYAIOTCSI HA BEJIMYMHY

30h. Takum obpa3oM, mpeodpa3oBaHUe B CUMBOJIbHBINA BUI U 00-

paTHO TMOJyYaeTcsl HAMHOTO TpOlIe U ObICTpee.

HaBepHoe BbI yke yoenuinuch B BaXKHOCTU OBJIaJA€HMS XOTsI Obl OC-
HOBaMU JAE€UCTBUIA C AECITUUHBIMU YUCIaMU. Jlajiee pacCMOTPUM 0OCO-
OCHHOCTH BBITIOJIHEHMSI OCHOBHBIX apU(PMETUYECKUX OTepalnii ¢ 1e-
CATUYHBIMU 4unciaaMu. OTMETUM cpady TOT (pakT, 4TO OTIAEIbHBIX
KOMaH]I CJIOXEHUSI, BBIUUTaHUsI, yMHOXeHUs U neneHuss BCD-uucen
HeT. CieJ1aHO 3TO 110 BITOJIHE MOHSATHBIM MPUYMHAM: Pa3MEePHOCTb Ta-
KHX YMCEJT MOXET OBbITh CKOJIb YTOMHO OoJibioii. CKiIaabiBaTh U BbIYU-
TaTh MOXHO TBOMYHO-IECATUYHBIC YMCIA, KaK B YITAKOBAHHOM (hopMa-
Te, TaK U B HEYITaKOBAaHHOM, a BOT JIEJIUTh M YMHOXaTh MOXHO TOJIbKO
HeynakoBaHHbie BCD-uncna. [Touemy 310 TaK, OyaeT BUIHO U3 Jajlb-
HEWIIero o0Cy:KaeHMsI.
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Apugpmemuueckue deiicmeus Hao neynakogaruvimu BCD-uucramu

Cnoxenne HeynakoBanHsix BCD-uucen
PaccmoTrpuMm nBa citydasi ClIOXKEeHMUSI.

IIpumep

PesynbraT cnoxenust He 0oJiblie 9
6=00000110

+

3=0000 0011

9 =0000 1001

IlepeHoca u3 mianiei TeTpanasl B cTapiinyio HeT. PesynbraT npa-
BUJIbHBIN.

ITpumep

PesynbraT cioxeHus 6osbuie 9:

06 = 00000110

+

07 =00000111

13 =0000 1101

Mbs1 nonyuunu yxxe He BCD-uucno. Pe3ynbTaT HenmpaBWIbHBIN.
INpaBunbHbIi pe3ynbraT B HeyrnakoBaHHOM BCD-dopmare momkeH
obITh TakuM: 0000 0001 0000 0011 B 1BOMYHOM IIpeACTaBIeHUM (WU
13 B meCcSITUYHOM).

IIpoananu3upoBaB JaHHYIO Ipodiemy npu ciaoxeHuu BCD-uu-
cell (1 mogoOHbIe TPOGIeMbI TIPU BBITIOJTHEHUU JPYTUX apudMeTrnie-
CKUX JEWCTBUI) M BO3MOXHBIE MYTH €€ pelleHUs, Pa3paboTIYNKU
CUCTeMbl KOMaHi MUKPOIIPOIIECCOpa PEIIVJIM He BBOAUTH CIELIAb-
Hble KoMaHAbl misd padoTel ¢ BCD-unciamu, a BBECTM HECKOJBKO
KOPPEKTUPOBOYHBIX KOMaH/I.

HaszHaueHue 3TMX KOMaHI — B KOPPEKTUPOBKE pe3ysbTaTa pado-
Thl OOBIYHBIX apU(PMETHUECKMX KOMaH/ JJIsl CydyaeB, KOrja ornepaH-
Ibl B HUX gBiisitorcst BCD-uncnamu.

B ciryyae BeiuntaHus B mpuMepe 10 BUIHO, YTO TIOJyUYeHHBI pe-
3yJabTaT HY’KHO KOPPEKTUPOBATh. JIJ1s1 KOPPEKIIMK Orepaliuu CI0KEeHUS
JIBYX OMHO3HAYHbIX HeyrakoBaHHbIX BCD-uucen B cuctreme KoMaH1 MU-
Kpormpolieccopa CYILIECTBYeT clieluaibHas komaHga — aaa (ASCII
Adjust for Addition) — KoppeKkius pe3ysibraTa CJIOXKeHUs IS TIpeIcTa-
BJIEHUSI B CUMBOJILHOM BHUJIE.
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OTa KoMaHAa He uMeeT onepaHaoB. OHa paboTaeT HesIBHO TOJbKO
C perucTpoM al 1 aHaTU3UPYeT 3HAYCHUE eTo MJIaaIIeil TeTpabl:

1) ecau 31O 3HayeHWe MeHblle 9, To dar cf copackiBaetcs B 0

1 OCYILIECTBIISIETCS TIEPEXO.I K CIIeIYIoNIel KOMaH/Ie;

2) ecyid 9TO 3HauYeHUe OoJiblIe 9, TO BBHITOJHSIOTCS CAeayIole

JEUCTBUS:

a) K COIepXUMOMY MiIaJilieil TeTpaabl al (HO He K COAepxkKu-
MOMY BceTo pervctpal) mpubapisieTcs: 6, TeM caMbIM 3HaUeHHe
JECITUYHOTO pe3yJibTaTa KOPPEKTUPYETCS B MPABUIIbHYIO CTO-
POHY;

6) ¢mnar cfycranaBnuBaercs B 1, TeM caMbIM (DUKCUPYETCS Tie-
peHOC B CTaplLIMii pa3psid, IJisg TOTO YTOOBI €ro MOXHO OBbLIO
YUYECTb B MOCJIEAYIOIINX AEUCTBUSIX.

Tak, B mpumepe 10, npennonarasi, uro 3HadeHrue cymmbl 0000 1101
Haxomutcs B al, mocyie KomMaHbI aaa B peructpe oymer 1101 + 0110 =
= 0011, 1. e. nBoruHoe 0000 0011 wnm necsituaHoe 3, a ¢puar cf ycra-
HOBUTCS B 1, T. €. TIepeHOC 3aIIOMHWIICS B MUKpoTpolieccope. anee
MPOTrpaMMUCTY HY>XKHO Oy/eT UCMOJb30BaTh KOMaHIy cloXeHus adc,
KOTOpast yUTeT MepeHOC U3 TIPEAbIAYIIero pa3psiaa.

Boruntanue HeynakoanHbix BCD-uncen

Cutyaluus 31ech BIIOJIHE aHAJOTMYHA CJIOXeHUI0. PaccMoTpum Te
e cllydau.

[Tpumep

PesynbraT BolunTaHus He OosbIie 9:

6 =00000110

3 =00000011

3 =0000 0011

Kak BumuM, 3aemMa u3 cTapiieil TeTpaiabl HeT. Pe3yabTaT BepHBIi
M KOPPEKTUPOBKU HE TPeOyeT.

[Ipumep

PesynbraT BeIuMTaHUS GOJIBIIIE 9:

6 =100000110

7=100000111

—1=11111111
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Bbruutanue mMpoBOAMTCS MO TMpaBWiaM IBOUYHONM apudMETHUKU.
IToatomy pesynbrat He saBasieTcss BCD-uuciom.

IIpaBunbHbI pe3ynbTaT B HeynakoBaHHOM BCD-dopmare moi-
xkeH O0biTh 9 (0000 1001 B nBomvHOM cucteme cuucieHus). [Tpu aTom
MpeArojaraeTcs 3aeM M3 CTapllero paspsiia, Kak Mpu OOBIYHOI
KOMaHJIe BIYMTaHUs, T. €. B ciiydae ¢ BCD unciamu dakruuecku goJ-
JKHO OBITh BBITTOJTHEHO BhunTaHue 16 — 7. TaknuM 00pa3oM, BUIHO: KaK
U B CiIy4yae CJIOXEHMUsI, pe3yabTaT BEIYUTAHUS HYXKHO KOPPEKTUPOBATh.
J171s1 aTOTO CYyIIEeCTBYET crielmanbHast komaHaa — aas (ASCII Adjust for
Substraction) — Koppekius pe3yjbTaTa BEIYMTAHMS [JIS1 TIPEeICTaBIIe-
HUSI B CHMBOJIBHOM BUJIE.

Komanpa aas Takxke He MMeeT ofepaHIoB U paboTaeT ¢ PerucTpoM
al, aHaIM3upysl ero MIAIIIYIO TeTpaIy CIEeIYIOIIM 00pa3oM:

1) ecnu ee 3HayeHue MeHblie 9, To uar cf copacwiBaercs B 0

U yTpaBJeHue TepeaaeTcs caeayomieil KoMaHe;

2) eciu 3HaueHue TeTpabl B al Gosibliie 9, TO KOMaHAa aas BbINOJI-

HSIET cenyloye neCcTBUS:

a) U3 comepXKMMOro MIIaMIIel TeTpaabl perucTpa al (3ameTbTe —
HE U3 COIEePXMMOI0 BCEr0 PerucTpa) BeIYUTaeT 6;

0) OOHYJISIET CTapIIylO TeTpady peructpa al;

B) ycraHaBiuBaeT ¢uiar cf B 1, TeM cambIM (hUKCUPYST BOOOpa-
JKaeMbIil 3aeM U3 CTapllero pa3psiaa.

TToHsTHO, UTO KOMaHJa aas MPUMEHSIETCSI BMeCTe ¢ OCHOBHBIMU
KOMaHIaMU BbIYuTaHusI sub 1 sbb. [1pu 3ToM KoMaHIy sub eCTb CMBICT
HCTOJIb30BaTh TOJBKO OOWH pa3, MPU BBIYUTAHWU CaMbIX MJIQIIINX
1udp onepaHIOB, Jajee J0KHA IIPUMEHSIThCSI KOMaHaa sbb, KoTopast
OyIeT yIYMThIBaTh BO3MOXHBIN 3a€M M3 CTaplllero pa3psiaa.

‘VYMHoXeHne HeynakoBaHHbIX BCD-uncen

Ha npumepe ciioxeHus U BBIYUTaHUS HEYTAaKOBAHHbBIX YMCEN CTa-
JIO MOHSITHO, YTO CTAHAAPTHBIX AJTOPUTMOB [JIs BBIITOJIHEHUS] 3TUX
neiictBuii Hag BCD-uuciaaMu HET ¥ IpOrpaMMUCT JOJIKEH caM, MCXO-
ISl U3 TpeOOBaHMIi K CBOEH IporpaMme, peaan3oBaTh 3TU OIepalliu.

Peanuzaiius ABYX OCTaBIIMXCS ONepalMii — YMHOXEHUS U Aelie-
HUS — elle Oosiee ciaoxHa. B cucreme koMaHa MMKpOIpoleccopa
MPUCYTCTBYIOT TOJIbKO CPEJCTBA /ISl POU3BOACTBA YMHOXEHUS U ie-
JICHUSI OMHOpPa3psIAHBIX HeynakoBaHHBIX BCD-uucen.

st TOro 4ToOBl YMHOXATh YMCIA TTPOU3BOJILHON pa3MEpPHOCTH,
HYXXHO PEaM30BaTh MPOLIECC YMHOXEHUSI CAMOCTOSITENIBHO, B3SIB 32
OCHOBY HEKOTOPBI aJITOPUTM YMHOXEHMUS, HATIPUMEDP «B CTOJIOUK».
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JJ1s1 TOro 4To0bI IMePEMHOXUTD ABa ogHOpa3psaHbix BCD-uucha,
HEo0X0AMMO:

1) moMecTuTh OAMH U3 COMHOXUTeneir B peructp AL (kak Toro

TpedyeT komaHaa mul);

2) TOMECTUTb BTOPOIi OomepaH B PETUCTP WX NaMsTh, OTBe/IsI OaiiT;

3) TMepeMHOXUTh COMHOXUTENM KoMaHaoil mul (pe3yabTaT, Kak

U TOJIOKEHO, OYIeT B ax);

4) pe3ynbTar, KOHEUYHO, MOJYYUTCS B IBOUYHOM KOJZIE, TTO3TOMY

€ro HYyXKHO CKOPPEKTHUPOBATD.

51 KoppeKIMu pesyJibTaTa 1mocjie YMHOXEHUs IPUMEHSIeTCs crie-
umvasnbHas komaHaa — aam (ASCII Adjust for Multiplication) — xop-
peKuMsl pe3ysibTaTa YMHOXEHUS Il TIPEICTaBlIeHUs] B CUMBOJIbLHOM
BUIE.

OHa He MMeeT onepaHIoB U paboTaeT ¢ peructpoM AX ciemayro-
1M 00pa3oM:

1) nmenur al Ha 10;

2) pe3yabTar AeJieHUs 3alMChIBaeTCs TaK: YaCTHOE B al, ocTaTok B ah.

B pesynbrare moce BbITIOJHEHUsI KOMaHIbl aam B peructpax AL
1 ah HaxoAsITCS MpaBUIbHbIE ABOMYHO-AECSTUUHBIE IU(PHI MPOU3Be-
IeHUs ABYX IUdp.

[lepen okoHYaHVEM OOCYXXIAEHMsI KOMaHAbl aam HEOOXOIUMO OT-
METUTh €llle OAWMH BapuaHT ee MPUMEHEeHUs. DTy KOMaHIy MOXHO
OPUMEHSITh IS IpeoOpa3oBaHus TBOMYHOIO 4yuciaa B peructpe AL
B HeymakoBaHHoe BCD-umcno, kotopoe Oymer pa3MelieHO B pe-
TUCTpe ax: cTapiuas uudpa pesyabrara B ah, muaniiass — B al. [ToHsT-
HO, YTO IBOMYHOE YUCJIO JOJIKHO ObITh B AuarasoHe 0 ... 99.

Jenenue HeynakosauHeix BCD-uucen

[Ipoliecc BbIMOJHEHUS OMepaluy AeJIeHUs ABYX HEyMaKOBAaHHBIX
BCD-uuncen HECKOIBKO OTJIMYAETCS OT APYTUMX, PACCMOTPEHHBIX pa-
Hee orepaluii ¢ HUMU. 3eCh TaKXke TpeOyIOTCs IeMCTBUS 10 KOPPEK-
LIMM, HO OHU JOJIKHBI OCYIIECTBISATHCS 1O OCHOBHOI ornepainuu, Bbi-
TOJTHSIIONIEH HETTOCPEICTBEHHO neyieHrne ogHoro BCD-uucna Ha npyroe
BCD-uucino. IlpenBaputenbHO B pErucTpe ax HyXKHO ITOJIYYUTh IBE
HeynakoBaHHbie BCD-1mgphl genmmMoro. DTo nejlaeT IporpaMMUCT
YIOOHBIM UISL HEro crocoboM. Jlanee Hy*KHO BbIIaTh KoMaHAy aad —
aad (ASCII Adjust for Division) — Koppekivsi qeseHus sl mpeacTa-
BJIEHUS] B CUMBOJIbHOM BHUJIE.
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KomaHnma He uMeeT onepaHIoB U Ipeodpa3yeT ABy3HAUHOE HeyTa-
koBaHHoe BCD-unciio B perucTpe ax B ABOMYHOE YUCTIO. DTO TBONY-
HO€ YMCJIO BITOCJIENCTBUU OYIET UrpaTh PoOJib AEJIMMOTO B OIepaluu
neneHusi. KpoMe npeobpazoBaHus, KomaHaa aad momMeniaeT MmoaydyeH-
HOe JBOMYHOE 4ucjao B peructp AL. [enumoe, ecTeCTBEeHHO, OyaeT
JTBOMYHBIM YMCIOM 13 auanas3oHa 0 ... 99.

AJIropuTM, TI0 KOTOpOMY KOMaH1a aad OCYIIECTBIISIET 3TO MPeod-
pa3oBaHUE, COCTOUT B CJICAYIOIIEM:

1) yMHOXWUTH cTapuyio 1ugppy ucxomHoro BCD-uucna B ax (co-

nepxumoe AH) Ha 10;

2) BbIMoJHUTH cioxeHre AH + AL, pesyabTar KoTOoporo (1Bouy-

HOE YMCJI0) 3aHeCTu B AL;

3) oOHymuTh cogepxkumoe AH.

Jaee MporpaMMMCTY HY>KHO BBIIATh OOBIYHYIO KOMaHIy AeJICHUS
div 11s1 BBITTOJTHEHUS IeJICHUS CoAepXXUMoro ax Ha onHy BCD-1iudpy,
HaxXOMSIIYIOCsI B 0aiiTOBOM perucTpe Wiu 0aiiTOBOM sSTUeiiKe IaMsITH.

AHaJOTMYHO aam, KoMaHJe aad MOXXHO HAWTH U IpyToe TpuMeHe-
HUE — HCMOJIb30BaTh e¢ I rnepeBoja HeyrnmakoBaHHbIx BCD-uncen
u3 auamnaszoHa 0 ... 99 B ux TBOMYHBII SKBUBAJICHT.

JI1s1 neneHus arces1 60JbIIeit pa3psaHOCTH, TaK Xe KaK U B ClTydae
YMHOXEHUSI, HY>XHO peaju30BbIBATh CBOWl ajJropuTM, HaIlpuMmep
«B CTOJIOMK», IMOO HATU OoJiee ONTUMAIbHBIM MYTh.

Apupmemuueckue deticmeus Hao ynakosannsimu BCD-uuciamu

Kak yxe ormedanoch BeIlle, ynakoBaHHble BCD-uumcia MoxHO
TOJIBKO CKJIAZBIBATh U BBIYUTATh. JIJIs BBITOJIHEHUST IPYTUX NEUCTBUIA
HaJl HUMM MX HYXHO JOIOJHUTEIbHO MTPeoOpa3oBbIBaTh JIUOO B He-
yIaKoBaHHBIN opmart, 1nbo B IBOMYHOE MpeactaBieHue. M3-3a To-
ro, 4to ynakoBaHHble BCD-4ucia npenctapisiioT He CJMIIKOM 00Jb-
110 MHTEPEC, MBI UX PACCMOTPUM KPAaTKO.

Caoxenne ynakoanubix BCD-uncen

BHauaste pazdepeMcs ¢ CyThIO TTPOGIEMBI U TTOMTBITAEMCS CJIOXXUTD
JIBa IBy3HAYHBIX yIakoBaHHbIXx BCD-uncna.

IIpumep

CrnoxeHne yrmakoBaHHBIX BCD-uncen:

67=01100111

+
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+
75=01110101

142 =1101 1100 = 220

Kax Bugum, B 1BonuyHOM Buae pe3yiabrar paBeH 1101 1100 (uau
220 B OeCATUYHOM TIPENCTaBJIEHUN), YTO HEBEPHO. DTO MPOUCXOIUT
10 TOM MPUYUHE, YTO MUKPOIIPOLIECCOP HE MOI03PEBAET O CYIIECTBO-
BaHuu BCD-uucen u ckiiagpiBaeT UX MO MpaBUIaM CIOXEHUS JBONY-
HbIX yucesn. Ha camoMm nene, pe3yabTaT B IBOMYHO-AECITUUHOM BUIIE
noykeH ObITh paBeH 0001 0100 0010 (mnm 142 B necATMIHOM TIpeACTaB-
JICHUM).

BunHo, uto, kak u 1151 HeyrakoBaHHbIXx BCD-uucen, mais yrako-
BaHHbIX BCD-uucen cyiiecTByeT moTpeOHOCTh KaK-TO KOPPEKTUPO-
BaTh pe3yJIbTaThl apUDMETUIECKUX OTepaIIUii.

Mukporipolieccop NpeaoCTaBisieT A1l 3Toro komanay daa — daa
(Decimal Adjust for Addition) — Koppexiiusi pe3ynbrara CIOXKeHUS ISt
MpeACTaBIeHUs B IECSITUUHOM BUJIE.

Komanna daa npeoOpa3syet cogepXuMoe peTucTpa al B ABe ynako-
BaHHbBIE AECSITUUHbIE LTUDPHI 10 AITOPUTMY, MPUBEASHHOMY B OIKCa-
Huu KoMmaHabl daa. [lomyurBiasicst B pe3yibTrare CIOXEeHUS eMHUIA
(ecnu pe3yabTat cinoxeHus: 6osbiie 99) 3anomuHaetcs B daare cf, Tem
CaMbIM YYMTBIBAETCS MEPEHOC B CTAPIINI pa3psial.

Boruutanue ynakosauusix BCD-uuncen

AHaJIOTMYHO CJIOXEHUI0, MUKPOIIPOLIECCOP paccMaTpUBaeT yma-
KoBaHHble BCD-uncna Kkak JBOMYHBIE M, COOTBETCTBEHHO, BBIMOJ-
HaeT Berantanue BCD-4ncen Kak IBOMYHBIX.

[Ipumep

Boeruuranue ynakoBanubsix BCD-uucern.

BoinosiHuM BelunTaHue 67—75. Tak Kak MUKPOIPOLIECCOP BbI-
MOJTHSIET BBIYMTAHUE CITOCOOOM CJIOKEHHSI, TO U MBI TOCTIEAYeM 3TOMY:

67=01100111

+

—75=10110101

—8=0001 1100 =28

Kak BuauM, pe3ynbrar paBeH 28 B AECATUYHON CHCTEME CUucie-
HUS, 4TO SIBJIsIeTCS abcypnoM. B TBOMYHO-IECATUIHOM KOJE Pe3yib-
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Tart noekeH ObITh paBeH 0000 1000 (vwim 8 B AECATUYHOM CUCTEME CUKC-
JIEHUS1).

IIpu mporpaMMmupoBaHUY BEIMUTAHMS ymaKoBaHHBIX BCD-umcen
MPOTPaMMUCT, Kak W MPU BbIYUTAHUM HeynakoBaHHbIXx BCD-uwucen,
JIOJIXKEH caM OCYIIECTBIISITh KOHTPOJIb 32 3HAKOM. DTO JejIaeTcs C 0~
moibio ¢iara CF, KoTophlil GpUKCHUpPYET 3aeM U3 CTapIInX pa3psioB.

Camo BbiuntaHue BCD-uucen ocyIiecTBisieTcsl IpoCToil KOMaH-
JTIOM BEIMUTAHUS sub mim sbb. Koppekins pe3yiabraTta OCyleCTBIISICT-
cs komaHnoi das — das (Decimal Adjust for Substraction) — Koppek-
LIMST pe3yJbTaTa BBIYMTAHUS IJIs1 TPEJCTABICHUS B IECSITUIHOM BUIIE.

Komanma das mpeo6pa3syet cogepxkumoe peructpa AL B 1Be ymako-
BaHHBIE AeCSITUYHBIE IIUOPHI 10 AITOPUTMY, IIPUBEIEHHOMY B OIT1Ca-
HUU KOMaHbI das.



Ne 19.
KomaHpl nepeaayu ynpasjieHUs

1. Jlocuueckue xomanowt

Hapsiny co cpeactBamu apudMeTMUeCKUX BBIYMCIECHUI, cUCTeMa
KOMaH]l MUKPOIIpOliecCopa UMEeT TaKKe CPeICTBa JOTMYECKOTO Tpe-
o0pa3oBaHMs TaHHBIX. [1o TOrMyecKMMM MMOHMMAIOTCS TaKKE TTPe0d-
pa3oBaHMS JaHHBIX, B OCHOBE KOTODPBIX JIEXAT Apasuad (popmanbHoi
N02UKU.

dopManbHas oruka paboTaeT Ha YpOBHE YTBEPXKIECHUII HCTHHHO
¥ JoxHO. [I7151 MUKpoTIpolieccopa 3To, Kak mpaBuiio, o3Hadaet 1 u 0
COOTBETCTBeHHO. JIJIsi KOMIbIOTepa SI3bIK HYJIe M eNUHULL SIBJSeTCS
POIHBIM, HO MUHMMAaJIbHOI €AMHULIEH TaHHBIX, C KOTOPOil paboTaioT
MalllMHHbIC KOMaH[IbI, SIBJIsseTcs 0aiiT. OqHAaKO HA CUCTEMHOM YPOBHE
4acTo HEOOXOIMMO UMETh BO3MOXHOCTh pab0TaTh Ha MpPeaeTbHO HU3-
KOM YpOBHE — Ha YpOBHE OUT.

CpencTBa JOrM4ecKoi
00pabOTKM JaHHBIX
I

[Oncpam]

| T |
Jlornyeckue O6paboTKu | Cusura | H JTornyeckue|
Our OOGBIYHOTO —Et
] — btc
bt ] CxaHupo- caBura bir
btc sar —
bir BaHUS OUT cal bts
bt bsf shi  Cusura_|
i ——shr
bsr shr
[posepku shld C—Shl
L 1 Mocu- shrd { Cpasnenns ]|
kaumy 6ur | | | Hwnxmave- _—22;
bt CKOIO l;:tz[BMra o
bte btc ——shr
btr btr ——shid
bts bts ——shrd

Puc. 29. Cpedcmea noeuueckoii 06pabomxu 0aHHbIX
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K cpencrBam jormueckoro npeodpazoBaHusI JaHHBIX OTHOCSITCS JIOTH-
yecKre KOMaHIbl W Jlorhdeckue onepauuu. OmnepaHa KOMaHIbl ac-
cemOiiepa B OOlIlIeM CiIydae MOXKET IpPeAcTaBIsATh COO0U BhIpaxkKeHUeE,
KOTOpOE, B CBOIO OUEPEIb, SIBISIETCS] KOMOMHALIMI OTIEpaTOPOB U OTie-
pangoB. Cpeay 3TUX ONepaTOPOB MOTYT OBITh M OIepaTophbl, peaiu-
3yIOIIME JOTUYeCKHEe OTiepaliii Hall 00beKTaMU BhIpaskKeHMs.

Ilepen monpoOHBIM PaCCMOTPEHUEM 3THUX CPEICTB PACCMOTPUM,
YTO X MPEJCTABJISAIOT COO0OM caMu JJOTUYeCcKHe JaHHbIe U KaKue ore-
paluu HaJ HUMU TIPOU3BOMISITCS.

Jloeuueckue dannvie

TeopeTuueckoii 6a3oil ISl JIOrM4ecKoil 0OpabOTKU TaHHBIX SIB-
nsercst gopmanvhan aoeuka. CyleCTBYET HECKOJIbKO CUCTEM JIOTUKU.
OnHa 13 Harbosee U3BECTHBIX — 3TO UcHUCAeHUe GbicKa3bieatuil. Beicka-
3bIBAaHHE — 3TO JII000E YyTBEPXKIeHNE, O KOTOPOM MOXKHO CKa3aTb, YTO
OHO JIUOO UcmuHHo, TUOO A0IHCHO.

HcuncneHve BbICKa3bIBaHUI TIPEACTaBsIET COO0M COBOKYITHOCTD
MpaBuUJ, UCTIOJb3YEMBbIX [UIS1 OTIPeNe/IeHUSI UICTUHHOCTUA WJIA JIOXKHO-
CTH HEKOTOPOIi KOMOMHAIIMM BbICKa3bIBAHUIA.

Wcuncnenue BbIcKa3bIBaHUI O4€Hb TAPMOHUYHO COYETAeTCsl C MPYH-
LIMIMaMU PabOThl KOMITbIOTEPA U OCHOBHBIMU METOJAMM €ro Mporpam-
MHUpoBaHUs. Bce ammapaTHble KOMIIOHEHTBI KOMITbIOTEPA TTOCTPOSHBI
Ha JIoTMYecKrMx MUKpocxeMax. Cuctema mnpeactaBieHuss uHbopma-
LIMU B KOMIIBIOTEPE HA CAMOM HUXKHEM YPOBHE OCHOBAaHA Ha MOHSITUU
outa. but, umes Bcero aBa coctosiHus (0 (ioxkHO) M 1 (MCTUHHO)),
€CTEeCTBEHHBIM 00pa30M BITMCHIBAETCSI B UCUMCIIEHUE BbICKa3bIBAaHUIA.

CorylacHO Teopuu, Haj BbICKa3bIBAHUSIMM (Had OMTaMU) MOTYT
BBITIOJIHATHCS CJIEAYIOLINE JJOTUYECKUEe OTlepalliu.

1.0T1punanue (tornueckoe HE) — jorudeckasi orepawust Haj oJi-
HUM OIEpaHOM, Pe3yJIbTaTOM KOTOPOH SIBJISIETCSI BeJIMYMHA, oOpaT-
Hasl 3HaYeHUIO0 UCXOAHOTO OTepaHa.

Dra onepauus 0JHO3HAYHO XapaKTePU3YeTCsl CeAYIOlIei Tabnu-
el UICTUHHOCTH (Tabu. 12).

Ta0JMIa HCTHHHOCTH /ISl JIOTHYECKOT0 OTPUIIAHMS
Tabauya 12

3HavyeHue orepaHaa 0 1

PesynbraT onepaiuu 1 0
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2. Jloruyeckoe cjoxkenue (JJoruuyeckoe Bkitouawuee M/JH) — no-
ruyeckasi orepaiusi Haja JIByMsl OlepaHIaMu, pe3yJbTaTOM KOTOpOM
SBJISIETCS «MCTUHA» (1), ecm oguH WiIKM 00a olepaHa MMEIOT 3HaYe-
Hue «ucTuHa» (1), u «10Xxb» (0), eciu 06a onepaHaa UMEIOT 3HaAUYCHUE
«10Xb> (0).

DTa omepalysi OMUCHIBAETCS C MOMOILBIO CIEAYIONIeH TabaULIbI
UCTUHHOCTHU (Tab1. 13).

Tabmma uctunHOCTH 1151 JTorwdeckoro Bmovatomero WIN - Tabauya 13

3HaueHue onepaHaa 1 0 0 1 1
3HadyeHue ornepaHaa 2 0 1 0 1
PesynbraT onepaumn 0 1 1 1

3. Jloruueckoe ymMHOXKeHuHe (Jiorrueckoe M) — mormueckasi ornepanms
Hal ABYMSI OIl€paHIaMM, pPe3yJbTaTOM KOTOpOI sIBisieTcsl «MCcThHa» (1)
TOJIKO B TOM CJTy4ae, ec/ii 00a orepaHia MUMeIoT 3HaueHue «McTUHa» (1).
Bo Bcex ocTanbHBIX CITydasix 3HAYCHUE OITepaui «J10Xb» (0).

DTa omepalusi OMUCHIBAETCS C MOMOIIBIO CEAYIONIe TabauIIbI
UCTUHHOCTHU (Tab1. 14).

Tabuna ucTuHHOCTH 114 Jornyeckoro 1 Tabauya 14
3HadyeHuUe orepaHaa 1 0 0 1 1
3HadyeHue orepaHaa 2 0 1 0 1
Pesynbrar onepaiu 0 0 0 1

4. Jlornyeckoe HCKII0Yalomee CjaoKeHHe (JIOTMUECKOe MCKII0Yalo-
wee HUJIH) — nornueckast oriepaliysi Haj AByMsI OTIepaHIaMU, pe3yiib-
TaTOM KOTOPOW SIBNISIETCST «MCTUHA» (1), €CIM TONBKO OOWH M3 IBYX
ornepaHJ0B UMeeT 3HaueHue «uctuHa» (1), u toxs (0), ecu oba orne-
paHAa UMEIOT 3HaUeHUe «J10xXb» (0) win «uctuHa» (1). D1a onepauust
OITMCHIBACTCS C TIOMOIIBIO CIICAYIONIeH TaOIMIIbl ICTUHHOCTH (Tal. 15).

Ta0JmMua HICTUHHOCTH 1 JIOTHYecKoro uckmoyaromero NJIN

Tabauya 15
3HavyeHue ornepaHaa 1 0 0 1 1
3HadyeHue orepaHaa 2 0 1 0 1
PesynbraT onepainuu 0 1 1 0
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CucremMa KOMaH MUKPOIIPOLIECCOPa COAEPXKUT TSITh KOMaHI, MO/~
JEeP>KMBAIOIIMX JaHHbIE OTIepaliMi. DTH KOMaHIbl BBHITTOJHSIOT JOTH-
YyecKMe oIepaliy Haja OuTaMu ornepaHaoB. Pa3aMepHOCTh orepaHaoB,
€CTeCTBEHHO, JO0JDKHA ObITh oamMHakoBa. Hampumep, eciu pasmep-
HOCTb OTIEPAHI0B paBHa cI0BY (16 GUT), TO TOTMYECKasT ONepalLns BbI-
TOJTHSIETCSI CHavYala Hall HyJIeBBIMU OMTaMU OTIEPaHIOB, U €€ Pe3yib-
TaT 3anuchiBaeTcsl Ha MecTo Outa (0 pesynbrara. Jlajsee koMmaHma
MocJiefoBaTeIbHO MOBTOPSIET 3TH AEMCTBMS Haj BCeMU OWUTaMu
C TIEPBOTO A0 MATHAALATOTO.

Jloeuueckue komanobl

B cucreme komaHa MUKpOIIPOLIECCOPA €CTh CJIEAYIOLII Habop KO-
MaHI, TONAEePXKUBAIOIIUX PAOOTY C JOTUYECKUMU TaHHBIMU:
1) and onepanna_1, onepann_2 — onepaiiysi JOrMYeCKOro yMHOXe-
Hus1. KoMaHIa BBITTOMHSIET MOPa3psIAHO JIOTMUECKYI0 onepaiuio Y
(KOHBIOHKIIMIO) HaJ OMTaMU orlepaHIoB onepaHa_1 u onepaHm_2.
PesynpraT 3anmuceiBaeTcsl Ha MeCcTo ornepaHa_1;
2) or omepann_1l, omepann_2 — ormepauLusl JIOTMYECKOTO CIOXe-
Hus. KomaHma BBITIOJHSIET MOPa3psiiHO JIOTMYECKYIO OIepaiuio
WA (nn3pIoHKIIMIO) Haa OMTaMM ollepaHIoB orepaHa_1 u ome-
pana_2. Pe3ynbpTaT 3amMchIBaeTCs Ha MeCTO orepaHa_1;
3) xor omepann_1l, onepana_2 — orepauusi JIOTM4eCKOro UCKIIIO-
qaroniero ciaoxeHus. KomaHma BBIMOJHSIET MOPa3psIAHO JIOTUYE-
CKyI0 oImepanuio uckiouaromero MM Haxg 6uramu ornepaHIoB
onepaHa_1 u onepaHn_2. Pe3ynbrar 3anuchiBaeTcsI Ha MECTO OIle-
paHn_l;
4) test omepana_1, onepana_2 — orepalus «IIpOBEPUTh» (CIIOCO-
0OM JIOTMYeCKOro yMHoXeHMs1). KoMaHma BBIIIOJIHSIET ITopa3psii-
HO Jornyeckylo onepanuio WM Hag 6utamMu onepaHIoB onepaHa_ 1
u onepaHna_2. CocTosiHUE ONEpaHIOB OCTaeTCs MPEXKHUM, U3Me-
Hs1I0TCS ToNIbKO hiiaru zf, sf, u pf, 4To maeT BO3MOXHOCTb aHAIU-
3UPOBaTh COCTOSIHUE OTAEIbHBIX OMTOB OlepaHaa 6e3 U3MEHEeHUSs
HX COCTOSTHUSI,
5) not omepanm — omepalus Jorudeckoro orpuianus. Komanga
BBITIOJIHSIET TTOPa3psIIHOE MHBEPTUPOBaHUE (3aMEeHY 3HaUEHMST Ha
o0OpaTHOE) Kaxaoro 6ura omnepaHna. Pe3ynbTaT 3amuchiBaeTCs Ha
MeCTO oIepaHa.
st ipeACTaBIeHUs POJIM JIOTMYECKMX KOMaH/I B CUCTEME KOMaH]I
MMKPOIIPOLIECCOPA OYEHB BaXKHO MOHSTH 00JIACTH X MPUMEHEHUS U TU-
MOBBIE MIPUEMBI MX UCTIOJIb30BaHUSI TIPU ITPOrpaMMUPOBAHUM.
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C moMOIIIbIO JIOTUYECKUX KOMaHJ BO3MOXHO 6bldeseHue OTAeb-
HBIX OUTOB B OTepaH/Ie C LEIbIO UX YCIMAHOBKU, COpoca, UHBepMUPO8a-
HUS1 UAU RPOCMO NPOBePKU Ha onpedeseHHoe 3HaYeHue.

JlJ1s1 opraHM3alny Nogo0HO paboThI ¢ OUTaMU oriepaHa_2 OOBIY-
HO urpaeT pojib Mackd. C MOMOIIbIO YCTAHOBJIGHHBIX B 1 OuUTe 3TOM
MacKy M ONpPEeNeNsIIoTCsl HyXKHbIe JJI1 KOHKPETHOM orepaluv OUTHI
ornepaHa_1. IMokaxkeM, Kakve JIOTMYECKME KOMaH/Ibl MOTYT TIpUMe-
HATBCA LIS ITOU LIEIn:

1) 1St yCTAaHOBKHM OTIpeieIeHHBIX pa3psinoB (0ut) B 1 mpumeHseT-

cs1 KOMaH/a or onepann_ 1, onepana_2.

B aT0i1 KOMaHe omepaHa_2, BBITOJTHSIOMINWMN POJIb MackH, JOJ-

KEH cofiepKaThb eMUHUYHBIE OMTHI Ha MECTe TeX pas3psiioB, KOTO-

pble JOJDXHBI OBbITh YCTAaHOBJIEHBI B 1 B onepana_1;

2) st copoca orpelneeHHbIX pa3psanoB (6ut) B 0 mpuMeHsieTCs

komaHna and onepann_1, onepana_2.

B aT0i1 KOMaHIe omepaHa_2, BBITOTHSIOMNWMA POJIb MackH, JOJ-

>KEH cojiepKaTh HYJIEBble OUTHI Ha MECTEe TeX pa3psiioB, KOTOpPbHIE

JIOJKHBI OBITH YycTaHOBJIEHHI B (0 B onepaHn_1;

3) komaHja xor onepaH_ 1, onepaHa_2 MpUMEHSIeTCS:

a) [IJI BBISICHEHMSI TOro, Kakue OWThl B omepaHn_l u ome-
paH_2 pa3anyarTcs;
0) JUISI MHBEPTHPOBAHUS COCTOSIHUS 3alaHHBIX OUT B ortepaHy_ 1.

HHuTepecyroye Hac OUTH Macku (orepaHa_2) IpU BHIIIOJIHEHUN
KOMaH[Ibl XOT JOJIKHBI OBbITh EAIMHUYHBIMU, OCTAIbHBIE — HYJIEBBIMMU;

1151 MpoBEpPKM COCTOSIHUS 33JaHHBIX OUT MPUMEHSIETCS KOMaHIa
test onepann_1, onepana_2 (mpoBepuTh onepaHa_1).

IMpoBepsiemble OuTHI omepaHa_1 B MacKe (omepaHi_2) MOJKHBI
WMeTb eIMHUIHOE 3HaYeHWEe. AJITOPUTM pabOThl KOMaHBI test TToa0-
OcH aJIropuTMy KOMaH bl and, HO OH He MEeHsIEeT 3HauUeHus onepaHa_ 1.
PesynbpraToM KOMaHIBI SIBJISIETCSl YCTAHOBKA 3HaUeHUs ¢hiara Hys zf:

1) ecnu zf = 0, TOo B pe3ybTare JOrMYECKOT0 YMHOXEHUs TOJTy-

YyuJics HyJIEBOI pe3ysbTaT, T. €. OAMH eMUHUYHBINA OUT MacKu, KO-

TOPBIA He COBMAJ C COOTBETCTBYIOIIVM €IMHUIHBIM OUTOM OIle-

pang_1;

2) ecimu zf = 1, TO B pe3y/bTaTe JIOTUYECKOTO YMHOXEHUS II0JTy-

YUJICSl HEHYJIEBOI pe3yabTar, T. €. Xoms Obl 00uH ENUHUYHBII OUT

MacKHM COBNAJ C COOTBETCTBYIOIIMM €MUHUYHBIM OUTOM orepaHa_ 1.
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[ns1 peakiiy Ha pe3yJibTaT KOMaHIbI test 1e1ecoo0pa3Ho UCIIONb-
30BaTh KOMaHmy rnepexoaa jnz Metka (Jump if Not Zero) — mepexon,
ec (itar HyJid zf HeHyJIEBOM, MJTM KOMaHIy ¢ OOpaTHBIM IECTBUEM —
jz metka (Jump if Zero) — niepexon, ecnu daar Hyns zf = 0.

Crenyrolnive aBe KOMaHIBI TIO3BOJISTIOT OCYIIECTBUTDH TIOUCK TIep-
BOTO YCTaHOBJIEHHOTO B 1 OuTa onepanna. ITonck MoXHO Impoun3BecT
Kak ¢ HayaJsia, Tak 4 OT KOHIIa orepaHza:

1) bsfonepann_1, onepana_2 (Bit Scaning Forward) — ckaHupo-

BaHue OuToB Briepen. KomaHaa mpocMarpuBaet (CKaHUpYeT) OUTHI

orepaH/_2 oT MJIaJIIIEro K crapiieMy (ot 6ura 0 1o cTapiiero 6ura)

B IOMCKaX IepBOro 0urta, ycraHoBjieHHOro B 1. Ecim TakoBoii 00-

HapyKMBaeTCs, B omepaHa_1 3aHOCUTCSI HOMEpP 3TOro OuTa B BUIE

1IeJIOUMCIeHHOro 3HaueHus. Ecnu Bce OuThl onepann_2 paBHbl 0,

TO (hyar Hyns zf yctaHaBiauBaeTcs B 1, B IPOTUBHOM ciiydae ¢iar

zf copaceiBaeTcs B 0;

2) bsr onepana_1, onepana_2 (Bit Scaning Reset) — ckaHupoBa-

HUe OMTOB B oOpatHOM TTopsnke. KomaHma mpocMmaTpuBaeT (CKa-

HUpPYeT) OUTHI oIlepaHa_2 OT CTApIIero K MiIaameMy (OT CTapIIero

outa Kk O6uty () B mouckax mepBoro OMTa, YCTAaHOBJIEHHOIO B 1.

Ecnu takoBoii 0OHapyxXuBaeTcs, B onepaHa_l 3aHOCUTCS HOMep

3TOro 6uTa B BUIE LIEJIOUMCIEHHOTrO 3HaYeHus1. [1py 3ToM BaxkHO,

YTO TIO3ULIMS TIEPBOTO €AMHUYHOTO OUTA CJIeBa OTCYMTHIBAETCS BCE

paBHO oTHOcHUTeIbHO 6uTa 0. Eciu Bce OuTh onepann_2 paBHbI 0,

TO duar Hya zf ycTaHaBIMBaeTcs B 1, B IPOTUBHOM ciiydae ¢iar

zf copackiBaeTcst B 0.

B nocnenHux Mozensix Mukporpoiieccopos Intel B rpymme Jjoruye-
CKMX KOMaH]I TOSIBUJIOCH €llle HeCKOJIbKO KOMaHJI, KOTOpbIE MO3BO-
JISIIOT OCYIIECTBUTD IOCTYIT K OJHOMY KOHKPETHOMY OUTY orepaH/a.
OrnepaHI MOXET HAXOAUTHCS KaK B ITAMSITH, TaK U B PETUCTPE OOIIETO
Ha3zHaueHus. [lomoxeHue OuTa 3amaeTcsi cMellleHueM OUTa OTHOCU-
TeJIbHO MJIAMIIETo OUTa onepaHaa. 3HaueHUe CMEeIeHUsT MOXKEeT 3a1a-
BaThCs KaK B BUIIE HEMTOCPEACTBEHHOTO 3HAUEHUSI, TAK U COAEPKAThCS
B perucTpe o0l1ero Ha3HaueHus1. B kauecTBe 3HaYEHUST CMEILIEHUS Bbl
MOXETE MCITOJIb30BaTh pe3yibTaThl padboThl KomaH bsr u bsf. Bee ko-
MaHIEI IIPYCBAanBaIOT 3HaYeHNe BEIOpaHHOTO O6uTa (piary CE

1) bt onepann, cmemenue_outa (Bit Test) — mpoBepka 6ura.

KoMannaa nepeHocut 3HaueHue 6ura B ¢ar cf;

2) bts onepann, cmemenune_outa (Bit Test and Set) — mpoBepka

U yctaHoBKa outa. Komanna nepeHocut 3HaueHue 6ura B psiar CF

U 3aTEM YCTaHaBJIMBAET MPOBEPSIEeMblii OUT B 1;
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3) btr onepann, cmemenune_outa (Bit Test and Reset) — mpoBepka
u copoc outa. Komanna nepeHocur 3HayeHue 6uta B iiar CF u 3a-
TeM yCTaHaBJIMBaeT 3TOT OUT B 0;

4) btc onepann, cmemenue_outa (Bit Test and Convert) — mpoBep-
Ka 1 MHBepTUpoBaHUe 6uta. KomaHaa rmepeHocUT 3HaUeHue outa
B ¢jar cf 1 3aTeM MHBEPTHUPYET 3HAYeHME 3TOro OuTa.

Komanowt cosuea

KoMaHIbl 3TOM TPYIIbl TAKXKE 00eCIeUNBAIOT MAHUITYJISILIM HaJ
OTIEIbHBIMM OMTAMM OIEPAaHIOB, HO UHBIM CIIOCOOOM, YeM JIOrM4Ye-
CKHe KOMaHIbI, PACCMOTPEHHEIE BBITIIE.

Bce xkoMaHbI cABUra TepeMellaloT OUTHI B TTOJIe OMepaHaa BIeBO
WIK BIIPABO B 3aBUCHMMOCTH OT KOJa orepaunu. Bce KomaHasl caBura
MMEIOT OMUHAKOBYIO CTPYKTYPY — KOII ONl€PaH/i, CYETIYMK_C/IBUTOB.

KonuuecTBo caBUraeMbIX pa3psiioB — cuemyux_coeu208 — paciio-
JlaraeTcsl Ha MeCTe BTOPOTO OIEpaHIa M MOXKET 3a1aBaThCsl IByMsI CITO-
cobamu:

1) cmamuuecku, 4TO TIpeaIIONaraeT 3aJaHue (PUKCUPOBAaHHOTO 3HA-

YEHHUSI C TIOMOIIbBIO HEMIOCPEICTBEHHOIO OIepPaH/a;

2) dunamuyecku, 9TO O3HAYAET 3aHECEHME 3HAYEHMS CUETUMKA CIABU-

TOB B PErUCTp cl mepen BBIOJHEHNEM KOMaHIbI CABUTA.

Hcxonss u3 pasMepHOCTH peructpa cl MOHSTHO, YTO 3HAYCHME
CYETYMKA CABUTOB MOXET JiexxaThb B muanaszoHe ot 0 1o 255. Ho Ha ca-
MOM JieJie 3TO He COBCEM TakK. B LieIsiX onTMMMU3aLuy MUKPOIIPOLIEC-
COP BOCIIPUHUMAET TOJIBKO 3HAUYCHUE NAamu MAAOWUX OUmoe cCIeTInKa,
T. €. 3HaUeHHUe JIEXUT B Aranasone ot 0 1o 31.

Bce komaHab! caBura yctaHaBIuBaloT uiar neperoca cf.

[To Mepe cnBura OGMTOB 3a IMpedesibl OlepaHJa OHU CHaydajia Io-
nagaloT Ha (Jiar rmepeHoca, yCTaHaBIMBast €r0 paBHBIM 3HAUCHUIO OYe-
pemHoro 6vrta, oKasaBlillerocs 3a mpeneiamu onepanaa. Kyna aror 6ur
rnomnaaeT Aajibllie, 3aBUCUT OT TUIIA KOMAaHIbl CABUTa U ajJropuTMa
MPOrPaMMBI.

ITo mpuHLMIY OeACTBUS KOMaHIbI CABUTa MOXHO pa3IeJMTh Ha
JIBa TUMA:

1) KOMaHIbI TUHEWHOTO CIIBHTA;

2) KOMaHJbl LIMKJINYECKOTO CIBUTA.
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Komanowt auneiinozo cosuea

K komaHIaM 3TOro Trma OTHOCSITCS KOMAHIIbI, OCYILIECTBISIIOLIUE
C/BUT 10 CJIENYIOIEMY AJITOPUTMY:

1) ouepenHoii «BbABUTaeMbIii» OUT ycTaHaBiauBaeT ¢Jar CF;

2) OuT, BBOOUMBII B OIepaHI C APYTroro KOHIa, mMeeT 3HaueHue 0;

3) mpu cnpure oyepenHoro 6uta oH nepexonut Bo ¢uiar CF, npu

9TOM 3HaYeHUe MPEbIAYIIEero CABUHYTOro OUTa Tepsietcs!

KomaHapl TMHEHOTO CABUTA ACJISITCS Ha JIBa MOATUIIA:

1) KomaHIbI TOTMYECKOTO JUHEWHOIO CIBUTA;

2) KoMaH[bl apudMeTUYECKOro JIMHENHOrO CABUTA.

K xoMaHmaM JIOTH4eCKOro JIMHEHOTO CABUTA OTHOCATCS CIICAYIOIINE:

1) shl onepann, cueruuk_casuroB (Shift Logical Left) — moruue-

ckuii caBur BieBo. CopepxXuMoe orepaHa CABUraeTcsl BJIeBO Ha

KOJIMYECTBO OUTOB, OMpenesisseMoe 3HaAYeHNEM CYETIYMK _CIBUTOB.

Crpasa (B MO3ULIMIO MJIQIIIET0 OMTa) BIUCHIBAIOTCS HYJIU;

2) shr onepann, cueruuk_casuroB (Shift Logical Right) — noru-

YecKui caBur BripaBo. ComepXXuMoe oliepaHia CIBUTaeTCs BIIPaBO

Ha KOJIMYECTBO OMTOB, OMpeesiseMoe 3HaUeHUEeM CUETUUK_CIBU-

roB. CiieBa (B MO3UIIMIO CTApIIEro, 3HAKOBOIO OMTa) BIMCHIBAIOT-

csl HYJI.

Ha pucynke 30 mokazaH NpUHIIKIT paOOTHI 3TUX KOMAaHI.

CaBur BJIeBO Jornyeckuii shl

- ()

®iar cf

CuBur BIpaBo JOruueckuii shl

®nar cf

Puc. 30. Cxema pabomut KoMaHO AUHELIHO20 N02UHECK020 cO8U2a
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KomaHnapl aprdMeTn4eckoro JUHEHHOTo CIBUra OTIMYAIOTCS OT
KOMaH/1 JIOTMYECKOTO CIIBUTa TEM, YTO OHU OCOOBIM 00pa3oM paboT-
aloTCsl CO 3HAKOBBIM pa3psiIoM ollepaH/a.

1) sal onepann, cuetuuk_casuros (Shift Arithmetic Left) — apudme-

TUYecKuit ciBuT BiieBo. ComepKMoe oTiepaHIa CIBUTACTCS BIIEBO HA

KOJIMYECTBO OMTOB, OIpeaesisieMoe 3HAUeHUEM CYETIYMK _CIBUTOB.

CrpaBa (B mO3ULIMIO MJIAAIIEro OuTa) BOUCHIBaOTCs HyM. KoMmaHna

sal He coxpaHsieT 3HaKa, HO ycmaHaeausaem gaae cf 6 cryuae cmeHsl 3Ha-

Ka OuepeHbIM BbIIBUTaeMbIM OMTOM. B ocTaibHOM KoMaH#a sal mos-

HOCTBIO aHAJIOTMYHA KoMaHze shl;

2) sar onepaHn, cuetTdyukK_cnsuroB (Shift Arithmetic Right) — apud-

MeTUYecKuii ciBUT BripaBo. ComepkKrMoe orepaH/ia CIBUTAaeTCs BIpa-

BO Ha KOJIMYECTBO OMTOB, OTIPEEIISIEMOE 3HAUCHUEM cYemuuK_co8u-

206. CrneBa B orepaH/ BIUchiBatoTcs Hyau. KoMaHnna sar coxpaxsier

3HAK, BOCCTAHABJIMBAsI €T0 TTOCJIe CIBUTA KAXIOTO OUepeTHOro OuTa.

Ha pucynke 31 mokazaH mMpWHLIMIT pabOThl KOMaHM JUHEHHOTO
apudMeTUIeCKOro CIBUTA.

CIBUT BJIEBO JTIOTMYECKUIA sal

- ()

®jar cf

—‘ CIBUT BIIPABO JIOTHYECKUIL sar
A ViV Vi ViV

>

>

®nar cf

Puc. 31. Cxema pabomot KoMaHO AUHEHHO20 apumemuueckoeo cosuea
Komanowr yuxauveckoeo cdsuea

K KOMaHJaM HUKINYECKOro CABUra OTHOCATCA KOMaH/bI, COXpa-
HSIOIINME 3HAYeHMST CABUTaeMbIX 6ut. ECcTh 1Ba TMITa KOMaH UKW -
YECKOro caBura:

1) KOMaHObI ITPOCTOIO IMKIMYCCKOTO CABUTA,

2) KOMaHIbI HUKJINYECKOTO caBMTra yepe3 dJar repeHoca cf.
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K xoMaHaam npocmoeo yukauueckoeo CABUTA OTHOCSITCS:

1) rol omepann,cuetuuk_casuroB (Rotate Left) — mukianueckuii
casur BieBo. Cofep>XMMoe ornepaH/ia CIBUTAeTCsl BIEBO Ha KOJU-
4YeCcTBO OUT, OmNpeaessieMoe OMepaHaoM cuemuux_coeueos. CaBuU-
raeMbIe BJICBO OMTHI 3aITMCHIBAIOTCS B TOT XK€ OTepaH I CTIpaBa;

2) ror onepanm,cueTank_cauroB (Rotate Right) — nukimaeckuit
caBur BIpaBo. ComepkMMoe orepaHia CIBUTaeTCsl BIIPaBO Ha KOJIU-
YecTBO OUT, ompejaesisieMoe OMepaHIoM cuemuux_cogueos. CaBuU-
raeMble BIIPaBO OWTHI 3aMMCHIBAIOTCS B TOT K€ OIEpaH]I cJieBa.

CIOBUT BJI€BO LIMKIIMYECKU 10l

®nar cf

CaBur BIpaBoO UMKJINYECKUIA ror

®ar cf

Puc. 32. Cxema pabomol KoMaro NPoCMoO20 YUKAUUECKO20 CO8U2a

Kak BumHO M3 pucyHKa 32, KOMaHABI MPOCTOTO IUKINIECKOTO
CABUTA B TIpOLIecce CBOEH pabOThI OCYIIECTBIISIOT OMHO TOJIE3HOE Aeii-
CTBUE, a UMEHHO: IUKJIMIECKH CABUTAEMBIN OUT HE TOJbKO BIBUTACT-
cs B omepaH] C IPyroro KOHIa, HO U OJHOBPEMEHHO €ro 3HaueHue
craHoBuUTCs 3HaueHueM ¢uara CF

KomaHabl IIUKIMYECKOTO CABUTA yepe3 ¢uae neperoca CF otnu
YaIOTCS OT KOMaH]I MTPOCTOTO LIMKIMYECKOTO CABUra TEM, YTO CIBHUIa-
eMbIli OUT He cpasy MoraaaeT B ofepaH] ¢ IPYTroro ero KoHIa, a 3amnu-
ceiBaeTcs cHavazia B uiar nepeHoca CE Juwb credyrowee ucnoanenue
0aHHOU KOMaHObL cOsuea (Npu Ycao8ul, Ymo OHA 8blNOAHAEMCA 8 YuKae)
npusoodum K nomeueHuro 8bl08UHYmMo20 paree 6UmMa ¢ dpye0eo KOHya one-
parnda (puc. 33).
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K xomaHmaM 1IMKJINYECKOTO CABUTA Yepe3 ghaae nepenoca cf OTHO-
cATCA cIenylome:

1) rel onepann, cuetuuk_cnsuros (Rotate through Carry Left) —

IMKJIMYIECKUIA CABUT BJIEBO Yepe3 TePeHoc.

ConepxuMoe oriepaHia CABUraeTcsl BIEBO Ha KOJIMYECTBO OUT, OIpe-

JiesisieMoe omepaHoM cyemuux_cdeueog. Cnpuraemble OUTHI MO-

ouepeHO CTAaHOBSTCS 3HaueHreM (iara nepeHoca cf.

2) rer onepanz, cyetuuk_capuroB (Rotate through Carry Right) —

LIMKIIMYECKUI CABUT BIIPABO Yepe3 MepeHoc.

CopepxXuMoe omnepaHaa CIBUTAaeTCs BIIPABO HAa KOJMYECTBO OWT,
omnpezeiseMOoe ONepaHIoM cuemuuk_cogueos. CniBUTaeMble OUTBI TI0-
ouepeaHO CTAHOBSATCS 3HaYeHUeM (iara nepeHoca CF.

CIBUT BJIeBO LIMKJIMYECKUI rcl

7 6 5 4 3 2 1 0
1
| M |
®jar cf

Cnpur BIIpaBO LUAKJINYECKUN rer

®nar cf

Puc. 33. Komanowt yuxauueckoeo cdeuea uepes gaae neperoca CF

M3 pucyHka 33 BUIHO, YTO MPHU CABUIe Yyepe3 (jiar repeHoca 1mo-
SIBJISIETCSl TIPOMEXYTOYHBIN 3JIEMEHT, C TIOMOIIbIO KOTOPOTO, B YacT-
HOCTH, MOKHO TTPOU3BOJIUTH TTOAMEHY LIMKJIMYECKY CIBUTaEMbIX OUTOB,
B YaCTHOCTH, paccoenacoéanue GUTOBBIX MTOCIEA0BATEIbHOCTEN.

IMox paccornacoBaHreM OUTOBOI MOCIENOBATEILHOCTH 31€Ch U J1a-
Jiee TIoipa3yMeBaeTcsl AeCTBUE, KOTOPOe MO3BOJISIET HEKOTOPBIM 00-
pa3oM JIOKAIM30BaTh U M3BJIeUb HYXXHbIE YYaCTKW 3TOH IMOcCienoBa-
TEJIBHOCTHU U 3aITMCaTh UX B IPYroe MECTO.
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,ZIonwmume/t bHble KOMAHObL cOsUa

CucreMa KoMaH]I IOCIeIHNX Moiesieid MuKpormpoiieccopos Intel,
HauvHas ¢ 180386, comepXXUT AOTOJIHUTENbHBIE KOMaHIbI CIBWTA,
pacHImpsIone BO3MOXHOCTH, paCCMOTPEHHBIC HAMU paHee.

OTO — KOMAaHIbI CABUTOB 080LUHOU MOYHOCMU:

1) shld onepann_1,onepaHa_2,c4eTYMK CIABUIOB — CABUT BJIEBO

nBoitHoi TouHocTU. Komanma shld mpousBoOauT 3aMeHy TyTem

caBura 6UTOB oIepaHAa orepaHa_1 BJIEBO, 3aIlOJHSS €ro OWTHI
cIpaBa 3HAYEHHUSIMU OUTOB, BHITECHSIEMBIX U3 OINEepaH_2 COTJIaCHO
cxeme Ha puc. 34. KomndecTBO CIBUTaeMBIX OWUT OIIpEAC/ISIeTCS
3HAYCHUEM CYem4uK_c08ue08, KOTOPOE MOXET JiexXaTh B IMara3o-

He 0 ... 31. D10 3HaUeHME MOXKET 3aaBaThCs HEMOCPEIACTBEHHbBIM

OMEPaHIOM WM COiePXKaThes B peructpe cl. 3HaueHue onepand_2

He U3MEHsIeTCs.

shld onepann_1, onepana_2, CYETYUK_CIABUTOB

~—]

¢aar cf ..210 ... 210
Onepany_1 Onepann_2

Puc. 34. Cxema pabomut komarnowl shld

2) shrd ormepanz_l,onepaHn_2,C4eTIYMK_COBUTOB — CIOBUT BITPaBO
NBOIHOI TouHocT. KOoMaHIa Npou3BOOUT 3aMeHY MyTeM CIBUTra
OUTOB omepaHma ornepaHn_l BIpaBo, 3amloJHsS ero OUTHI clieBa
3HAYEHUSIMU OUTOB, BBITECHSIEMBIX 13 OTIEpaH/_2 COTJIACHO CXeMe
Ha pucyHke 35. Kolu4yecTBO ciBUraeMbIX OUT OMpenesisieTcs 3Ha-
YeHUEM cuemyuk_coeue08, KOTOPOE MOXET JieXaTb B AUara3oHe
0 ... 31. D10 3HAUYEHME MOXET 3aJaBaThCs HEMOCPEICTBEHHBIM
OTepaHIoM WUJI coiepKaThesl B peructpe cl. 3HaueHue onepano_2
He U3MeHsIeTCS.

shrd onepann_1, onepana_2, CYETYNK _CABUTOB
L |

Y —— ——
..210 ...210 ®narcf
Onepann_2 Omnepann_1

Puc. 35. Cxema pabomut komanowr shrd
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Kaxk mb1 ormMeTunu, komaHnasl shld u shrd ocyiiecTBiIsIOT caBUTHU
1o 32 pa3psiioB, HO 3a CYeT OCOOCHHOCTE! 3aaHusI OTIepaHIOB U ajl-
roputMa paboOThl 3TM KOMaH/bl MOXHO MCIIOJIb30BaTh IJIsi pabOThI
C TOJISIMU JUTMHOM 10 64 GUT.

2. Komanowt nepeoauu ynpaeaenus

MBI MO3HAKOMMWJIMCh C HEKOTOPBHIMU KOMAaHJIAaMU, U3 KOTOPBIX
bopMUPYIOTCS AuUHelHble YIACTKU TIporpaMMbl. Kaxaas u3 HUx B 00-
IeM CJIydae BBITIOJIHSIET HEKOTOphIe MEHMCTBUS O TTPeoOpa3oBaHUIO
WM TEpechUIKEe NaHHBIX, TOCJAE 4Yero MUKPOIpolieccop Mepeaaer
ynpapjeHue ciaenyloieit komanae. Ho oueHb Mano mporpamMm pabo-
TaeT TaKMM I10CJIea0BaTeIbHBIM 00pa3zoM. OOBIYHO B IIpOrpaMMe €CTh
TOYKH, B KOTOPBIX HY>KHO MPUHATH pEellIeHNe O TOM, KaKas KOMaHIa
OyIeT BBITTOJIHSTHCS CIEAYIONIEH. DTO PELIEHUE MOXET ObIThb:

1) 6e3ycao6HbiM — B TAHHOU TOUKE HEOOXOMUMO TepeaaTh yIpaB-

JICHUE HE TOM KOMaH[€e, KOTOpas UAET CICIYIOIIEH, a Ipyroi, Ko-

TOpast HAXOAUTCS Ha HEKOTOPOM yHaJIeHUU OT TEKYIIe KOMaHIbI;

2) ycnoéHbiM — pelIeHUE O TOM, Kakasi KomMaHaa OyAeT BBINOJ-

HSITBCS CJIEMYIOIICH, TPUHUMAETCS Ha OCHOBE aHaJIM3a HEKOTOPBIX

YCJIOBUM WJIM JAHHBIX.

TIporpamma rpezcTaBisieT OO0 MocIeI0BaTeIbHOCTb KOMAaHT 1 IaH-
HBIX, 3aHUMAIOIINX OIpe/eJIEeHHOE TTPOCTPAHCTBO OINEpaTUBHON mMa-
MSITH. DTO MPOCTPAHCTBO MAaMSITU MOXET OBITh JTMOO HEMIPEPHIBHBIM,
JINOO COCTOSITh U3 HECKOIBKUX (DparMeHTOB.

To, kakasi KOMaHAa MPOTPaMMBbI TOJIKHA BBITIOJHSTBCS CIIEAYIO-
1Ieii, MUKPOTIPOLIECCOP Y3HAET MO COAEPKMMOMY IT1apbl PErMCTPOB
cs:(e)ip:

1) cs — cerMeHTHBI perucTp Koaa, B KOTOPOM HaXOAUTCsI (U3~

yeckuii (0a30BBIN) afpec TEKYIIero cerMeHTa Koa;

2) eip/ip — perucTp yKasaTteyisi KOMaHIbl, B KOTOPOM HaXOIUTCS

3HauYeHUe, MpecTaBistoliee cO00 cCMelIeHUE B TaMSITU CIIEAYI0-

el KOMaH/bl, TIoJIeKalllei BHIMOJTHEHNIO, OTHOCUTENbHO Havya-

Jla TEKYIIeTo cerMeHTa Koja.

Kakoit KOHKpeTHO perucTp OyAeT MCIIOIb30BaThCs, 3aBUCUT OT
YCTaHOBJICHHOTO pexkuMa aapecarvu use 16 v use32. Eciu ykazaHo
usel6, To McCIoNb3yeTCd ip, eciu use32, To UCIOJIb3YETCS €ip.

TakuM 00pa3oM, KOMaHbI MEepefauu YIpaBieHUs] UBMEHSIOT CO-
JEPKMMOE PETUCTPOB CS U eip/ip, B pe3yJIbTaTe Yero MUKPOIPOLIECCop
BBIOMPAET TSI BHITIOJTHEHUS HE CIISIYIONIYIO MO TTOPSIIKY KOMaHITy TTpo-
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rpaMMbl, a KOMaHAy B HEKOTOPOM JPYrOM Yy4YacTKe IpPOrpaMMBbl.
KoHgeiiep BHyTpU MUKpOIIpolieccopa Mpy 3TOM cOpachIBaeTCs.

I1o npuHILIMITY AeCTBUSI KOMaHIbl MUKPOIIpOIeccopa, o0ecnedn-
Balolrie OpraHM3allnIo MEepPEeXo0B B MPOrpaMMe, MOXHO pa3/ie/uTh
Ha 3 rpyImsL:

1. KomaHabl 6e3yciioBHOM Tiepenayn yrpaBJieHUs:

1) xomaHma 6e3ycJIOBHOIO Mepexoa;

2) KoMaHJa BbI30Ba MPOLIEIYPhl M BO3BpaTa 13 MPOLEIyphI;

3) KoMaHIa BbI30Ba ITPOrpaMMHBIX ITPEPHIBAHMI 1 BO3BpaTa U3 Mpor-

pPaMMHBIX TIPEPbIBAHUIA.

2. KoMaHab! yc10BHO Nepenayn yrpaBIeHUsI:

1) KoMaHIbI TIepexo/ia Mo pe3yIbTaTy KOMaHIbl CPaBHEHUs cmp;

2) KOMaHIBI IIepexoia Mo COCTOSIHUAIO OIIpeAeIeHHOrO ¢Jara;

3) KoMaHbI Mepexoa Mo CoAepKMMOMY PETUCTPaA €CX/CX.

3. KomaHnp! ypaBieHUs IINKIIOM:

1) KoMaHIa opraHU3allMM IIUKJIA CO CYETIMKOM €CX/CX;

2) KOMaHJa OpraHM3aluy LMK CO CYETYMKOM €CX/CX C BOZMOXKHO-

CTbIO JIOCPOYHOTO BBIXO/IA U3 LIMKJIA 110 JOTIOJIHUTEILHOMY YCJIOBUIO.

be3sycaosnbie nepexodul

Ipenpiayiiiee 0OCYyXIeHUE BBISIBUIIO HEKOTOPBIE IETaT MeXaHU3Ma
nepexona. KomaHs! iepexona MoauGUIIMPYIOT PETUCTP YKa3aTess KO-
MaH[IbI eip/ip ¥, BOBMOXHO, CETMEHTHBII perucTp koaa cs. Yto umeH-
HO JIOJKHO TIOJBEPTHYTHCSI MONM(UKAIIMN, 3aBUCHUT:

1) ot Tuma omepanaa B KoMaHe 6€3ycIOBHOrO Iepexoaa (OamK-

HUN WIN JaTbHUI);

2) oT yKa3zaHus Iepel aapecoM mepexona (B KoMaHae nepexonaa)

Mmoduguiamopa; TIPU 3TOM CaM aapec Mepexoaa MOXET HaXOIUTh-

csl MO0 HEeIOCPEACTBEHHO B KOMaHe (IIpsIMOil mepexom), Judo

B PETUCTPE WIK sS4eiike MmamMsaTu (KOCBEHHBIN Iepexomn).

Modughuxkamop MOXET MPUHUMATD CJICAYIOLINE 3HAYCHMUSI:

1) near ptr — mpsIMOIi Mepexoa Ha METKY BHYTPM TEKYIIETrOo Cer-
MeHTa Kojga. Moauduumpyercst Toabko peructp eip/ip (B 3aBucu-
MOCTHU OT 33aJaHHOTO THUIIA CeTMEHTAa Koaa usel6 wiu use32) Ha oc-
HOBE yKa3aHHOTO B KOMaHIe aapeca (METKM) WM BbIPAKEHMUS,
HCIIOJIb3YIOIIEr0 CUMBOJI U3BJIeYEHUs 3HaYeHUsT — $;

2) far ptr — npsiMoii mepexoJ Ha METKY B IpDYTOM CErMEHTe KoJa.
Anpec mepexoja 3a1aeTcsi B BUIE HEIMOCPEICTBEHHOTIO OrepaHaa
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miu afpeca (METKM) M COCTOUT U3 16-6uTHOTO ceekTopa u 16/32-

OUTHOTO CMeEUIeHUs, KOTOpbIe 3arpyxkaroTcsl, COOTBETCTBEHHO,

B PETUCTPHI CS U ip/eip;

3) word ptr — KOCBEHHBII MepeXo] Ha METKY BHYTPU TEKYILETO

cerMeHTa Koma. Mogudunmpyercs (3HaYeHUEeM CMEIeHMS 13 T1a-

MSTH TI0 YKa3aHHOMY B KOMaHJIe aJipecy, UJIu U3 PeTUCTPa) TOJIbKO

eip/ip. Pasamep cmerenus 16 vam 32 our;

4) dword ptr — KOCBEHHBIi1 IIepexo] Ha METKY B IPYIOM CEIMEHTE

Kona. Mogubunupytorcs (3HadeHUEM M3 ITaMsITH — U TOJIbKO U3

MaMsITh, U3 perucTpa Hesib3s) oba peructpa — cs u eip/ip. [lepsoe

CJIOBO/IIBOIIHOE CJIOBO 3TOr0 aapeca MpeaCcTaBisieT CMelleHue

U 3arpyxaeTcs B ip/eip; BTopoe,/TpeTbe CJIOBO 3arpy:KaeTcs B Cs.

Komanna 6e3yci0BHOro nepexoza jmp

CuHTakcuc KoMaHIbl 6e3ycaoBHOrO nepexona — jmp [Moauduka-
Top] aapec_mepexoga — Oe3yCIOBHBIN mepexoq 6e3 COXpaHeHUs] UH-
(opmanum o Touke Bo3Bpara.

Anpec_mepexona MmpeacTaBisgeT co0oil aapec B BUAE METKU JIMOO
ajzipec 00JacTH NMaMsITH, B KOTOPOI HaxOMUTCS yKa3aTeb Mepexoaa.

Bcero B cructeMe KoMaHA MUKPOITPOIeccopa eCTh HECKOJBKO KO-
JIOB MaIlIMHHBIX KOMaH]l 6e3yC/IOBHOTO Mepexoa jmp.

Hx pazmuaust onpeaessioTcs JaTbHOCTBIO Tiepexoia U CIocoooM
3alaHMs 1IeJIeBOTO anpeca. JasbHocmb TIepexoa ONpeesseTcs] MecTo-
MOJIOKEHWEM oOllepaHaa adpec_nepexoda. DTOT aapec MOXET Haxo-
JUTHCSI B TEKYIIIEM CerMEeHTe KOJla UM B HEKOTOPOM JPYTrOM CerMeH-
Te. B mepBoM citydae mepexo] Ha3bIBAETCSl BHYMPUCESMEHMHbIM, VTN
OAU3KUM, BO BTOPOM — MeNCCeeMeHMHbIM, WIN OaavHum. BHyTpm-
CEeTMEHTHBI TMepexo MpeaIoiaraeT, YTo U3MEHsIETCS TOJIbKO Comep-
JKMMOE perrcTpa eip/ip.

MOXHO BBIIEIUTb TPY BapuaHTa BHYTPHMCETMEHTHOTO UCITOIb30-
BaHUsI KOMaHJbl jmp:

1) mpsiMOiT KOPOTKMUIA;

2) TNpsIMOiA;

3) KOCBEHHBIN.

IIponenypsi

B sa3bike accemOiiepa ecTb HECKOJIBKO CPEICTB, PELIAIOIINX IIPO0-
JieMy 1yOJMpOBaHUS y4acTKOB MporpaMMHoro Kofaa. K HUM oTHocsITes:

1) MexaHU3M TpoLEeayp;

2) MakpoacceM0Jep;

3) MexaHU3M IpepLIBAHUIA.
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IIponenypa, yacto Ha3biBaeMasi TaKxKe 10ONPOSPAMMOIL, — ITO OC-
HOBHasl (QYHKIIMOHAIbHAS eMUHUIIA TEKOMIIO3ULINK (pasfesieHusT Ha
HECKOJIbKO YacTeit) HeKoTopoit 3anauu. [Ipoueaypa npeactapisieT co-
60ii rpymIy KOMaH[ ISl pellleHus] KOHKPETHON Tmoa3agayn 1 obJia-
JAeT CpeACTBAMM TTOJyYeHUsI YIpaBJIEHUST U3 TOYKW BbI30Ba 3amadi
60J1ee BBICOKOTO YPOBHSI M BO3BpaTa YIIpaBJIeHMS B 3Ty TOUKY.

B npocreiiiiem ciydyae nporpaMma MOXET COCTOSITb U3 OJHOM
npouenypsl. JApyruMu cioBaMu, NpOLEAypY MOXKHO OMpPeneauTh Kak
MPaBUJILHBIM 00pa3oM o(OPMIICHHYIO COBOKYITHOCTb KOMaH I, KOTO-
pasi, Oyy4r OMHOKPATHO OMKCcaHa, MpU HEOOXOAMMOCTH MOXET ObITh
BBI3BaHa B JIIOOOM MeCTe IIPOrpaMMBbI.

st oncaHus TIOCIEN0BAaTEIbHOCTA KOMaH/ B BUIE TIPOLIEAYPbI
B s3bIKe acceMbiiepa ucnonb3yorcs ape aupekTusbl: PROC u ENDP.

CuHTaKCHC OMMCAaHUS TIPOIeIyphl TaKoB (puc. 36).

Wwms_npouenypst PROC [[MomudukaTop_si3bIKa]s3bIK] [ paccTosiHye)|
[ARG cnmcok_aprymMeHTOB|
[RETURN cnucok_31eMeHTOB|

3aroJIoBOK MPOIIETyPhI

KOMaH/IbI,
NMMPEKTHBHI SI3bIKA acceMoIiep Teno mpotenypst

[ums_npouenypsi] ENDP :I Konen npoueaypbl

Puc. 36. Cunmaxkcuc onucanus npoyedypbl 8 npoepamme

W3 pucyHka 36 BUIHO, YTO B 3aTOJIOBKE MPOIIEAYPHI (TUPEKTUBE
PROC) oGs13aTenbHBIM SIB/ISIETCS TOJIBKO 3aAaHue UMEHU TIPOLIEIyPhI.
Cpenu 6ombIIoro Koauyectsa orepannoB aupekTusbl PROC crenyer
0c000 BbIIETUTD [paccTosinne]. DTOT aTpuOyT MOXET MPUHUMATD 3HA-
YyeHus near wiu far u xapaktepusyet BO3MOXKHOCTb 00pallieHus K Mpo-
Leaype u3 apyroro cermeHTa koja. I[To ymonuanuio atpubyT [paccros-
HHe] MpUHUMAaeT 3HaueHNe near.

Ipouieaypa MoxeT pa3MeniatbCsi B J1I0OOM MECTe MPOrpamMMbl, HO
Tak, 4TOOBI Ha Hee ClydaliHbIM 00pa3oM He Iomajio yrpapiaeHue. Eciu
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MPOLIEAYPY MPOCTO BCTABUTH B OOILIMIA TOTOK KOMaH]I, TO MUKPOITPOLIEC-
cop OyeT BOCIIpUHUMATh KOMaHIbI TTPOLIEAYPHI KaK YacTh 3TOTO MTOTO-
Ka 1, COOTBETCTBEHHO, OYJET OCYIIECTBJISITh BHIMOJIHEHHE KOMaHI IPo-
LIeTyPhlI.

Yenosuvie nepexodot

Muxkporipouieccop uMeer 18 KoMaHa yCIIOBHOTO Tiepexona. DT
KOMaH/Ibl TTO3BOJISIIOT MIPOBEPUTD:

1) oTHoILIEHMEe MeXIy OorepaHAaMu CO 3HAKOM («OoJibllle — MEHb-

uie»);

2) OTHOLICHME MEXIY OrepaHaaMu 0e3 3HaKa («BbILIEe — HUXE»);

3) cocrogHus apudpmerndeckux ¢aaros ZF, SE CF, OF, PF (Ho

He AF).

KomaHapl ycTIOBHOTO Mepexoaa MMEIOT ONMHAKOBBI CUHTAKCHC:

jcc MeTKa_mepexona

Kaxk BUIHO, MHEMOKOJ BceX KOMaH] HAUMHAETCS € «j» — OT CcJioBa
Jjump (TIPbIXOK), cc — OMpeesisieT KOHKPETHOE YCJIOBUE, aHATM3Upye-
MO€ KOMaHIOM.

Yro KacaeTrcsl onepaHaa Memka_nepexoda, TO 3Ta METKa MOXET Ha-
XOIUTBHCS TOJBKO B Mpeiesiax TeKYIEro cerMeHTa Koja, MexXCcerMeHT-
Has Tepenaya yrnpapjeHUs] B YCJIOBHBIX Tepexonax He NOMyCKaeTcs.
B cBs13u ¢ aTUM OTHIAagaeT Bompoc o Moau@uKaTope, KOTOPBIA MIPUCYT-
CTBOBaJl B CMHTAKCHCE KOMaHJ Oe3yCJIOBHOTIO Ilepexona. B paHHuX
Mozensix Mukporporeccopa (18086, i80186 1 i80286) komaHIBI YCIOB-
HOTO TIepexo/ia MOTJIM OCYIIECTBIISITh TOJTbKO KOPOTKHE TTEPEXOAbl —
Ha paccrosgHue oT —128 go +127 GaiiT OT KOMaHIbI, CIEOYIOIIei 3a
KOMaHIOW YCJIOBHOTO Tiepexoaa. HaunHas ¢ Momeu MUKpOITporiec-
copa 80386, 310 orpaHMYEHUE CHATO, HO, KAK BUAUTE, TOJBKO B Ipe-
Jiejax TeKyIlIero CerMeHTa Koja.

st Toro 4yToOBI MPUHSTH PELlIEHUE O TOM, Kyla OylneT mepeaaHo
yrpaBjieHe KOMaHI0# YCIOBHOTO Mepexoa, MpeaBapuTeIbHO J0JK-
HO OBITh C(hOPMUPOBAHO YCIOBHE, HA OCHOBAaHWU KOTOPOTO U Oyaer
MPUHUMAThCS pellieHre O Mepenaye yrpaBieHusl.
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M cTouHnkaMu Takoro yCJIOBHUSI MOTYT OBITh:

1) mobas KomaHIa, U3MEHSIOIIAsl COCTOSTHUE apu(MeTUIECKUX
¢aros;

2) KOMaHJa CpaBHEHMSI Cmp, CPAaBHUBAIOIIAs 3HAYEHUSI IBYX OTle-
paHIoB;

3) CcOCTOSIHME perucrTpa ecx/cx.

Komanna cpaBHenus cmp

KomaHga cpaBHEHUSI cmp UMEET MHTEPECHBINA TPUHIUI pabOThI.
OH abCoMIOTHO TaKoi Xe, KaK U 'y KOMaH/bl BeIYMTaHUsI — sub orie-
pann_1, omepang_2.

Komanaa cmp Tak xe, Kak 1 KoMaHaa sub, BBIMOTHSIET BBIYUTaHUE
OIEepaHIOB U ycTaHaBIMBaeT dyiari. EnMHCTBEHHOE, Yero oHa He Je-
JlaeT — 3TO 3aIMCh Pe3y/IbTaTa BHIUMTAHUS Ha MECTO TIEPBOTO OIepaHaa.

CuHTaKcuC KOMaHAbl cmp — cmp onepana_1, onepana_2 (compa-
re) — CpaBHUBAET JBa OTlepaHIa U 10 pe3yJbTaTaM CpaBHEHUS yCTa-
HaBuBaeT uary.

dyaru, ycTaHaBIMBaeMble KOMaHIOW cmp, MOXHO aHAJTM3MPOBATh
crielaJbHBIMU KOMaHIaMH yCJIOBHOTO Tiepexonaa. [Ipexne yem Mbl
UX PaCCMOTPUM, yIeIUM HEMHOr0 BHUMAaHUS MHEMOHUKE 3THX KO-
MaH[I ycJIOBHOTO nepexofa (tadi. 16). [TonnmaHne 0603HaYEHUI TTPU
¢dopMUpoBaHUM Ha3BaHMS KOMaHI YCJIOBHOIO mepexona (3JeMeHT
B Ha3BaHUM KOMaHIBI jec, 0003HAYEHHBIM HaMU €C) OOJIETYUT UX 3a-
MOMUHaHWE U NajlbHeiIIee MpaKTUIeCKoe UCTIOIb30BaHUE.

3Hauenne adOpeBMaTyp B Ha3BaHUM KOMaHabl jcc  Tabauya 16

MuemoHHYECKOE N .
AHrIIMiACKH Pycckuii Tun onepanaoB
0003HaYeHHE
Ee equal PaBHo JIro0n1e
Nn not He JI1o0BIE
Yucna
Gg greater Bosnbiire
CO 3HAKOM
Yucna
L1 less MeHble
CO 3HAKOM
Briie, B cMBIC- Yucna
Aa above
Jie «00JIbIIE» 0e3 3HaKa
Hwuxe, B cMBbIc- Ywucna
Bb below ’
Jie «<MEHbIIIE» 0e3 3HaKa
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Ilepeuen» KOMaH[ yCJIOBHOTO epexoaa
JUIsl KOMaHabl cmp onepana_1, onepana_2

Tabauya 17
Mmuemokoa Ko- Kpurepnii 3nauenms Gaa-
rOB AJI51 OCY-
Tunbl onepanioB | MaHIbI YCJIOBHO- | yCIOBHOTO Mepe-
HIeCTBJIEHUS Tie-
o nmepexoza xo/1a
pexona
JItoObIe je O]'[epa]_u[_] = Zf= 1
JTro0ObIe jne =omnepaHi_2
o omepana_1 <
C 1 =
0 3HAKOM jl/jnge < onepan 2 zf=0
Co 3HaKOM jle/jng
C ig/jnl onepai_l <= nd 2= 0
0 3HAaKOM jg/inle <=orepanz_2 sf=ofand zf =
Co 3HaKOM jge/jnl sf = of
" onepaHn_1 <
b b - f=1
€3 3HaKa jb/jnac < onepan 2 C
bes 3naka jbe/jna cf=1orzf=1
onepang_1 <=
bes 3naka ja/jnbe <=onepang_2 |¢f=0andzf=0
be3 3naka jae/jnb cf=0

He ynusnsiitech TOoMy 00CTOSITEIBCTBY, YTO OMMHAKOBBIM 3HAaYe-
HUSIM (hJIarOB COOTBETCTBYET HECKOJIBKO Pa3HBIX MHEMOKOIOB KO-
MaH[I YCIOBHOTO Tepexofa (OHU OTAEJCHBI IPYT OT APYyra KOCOM yep-
Toil B TaOm. 17). PasHuma B Ha3BaHMM OOYCJIOBJIICHA >KEJIaHHEM
pa3paboOTYNKOB MUKPOIIpOIleccopa OOJIETYUTh WCITONh30BaHUE KO-
MaHII yCJIOBHOTO TTepexoja B COYETaHNM C OTIpeIeIeHHBIMU TPYyITaMu
komaHz. [ToaToMy pasHble Ha3BaHUs OTPaXKalOT CKOpee PasTUIHYIO
(byHKIIMOHAJTbHYIO HAITpaBJIeHHOCTh. TeM He MeHee TO, YTO 3T KOMaH-
Il PearupyroT Ha OMHU U Te Xe (pyiaru, aejaeT X abCOMOTHO SKBUBA-
JICHTHBIMH ¥ paBHOIIPaBHEIMU B riporpamme. [1oatomy B Tabmumme 17 oHn
CTPYIIITMPOBAHBI HE TIO Ha3BaHUSM, a 10 3HAYeHUsIM (h1aroB (ycio-
BUSIM), Ha KOTOPBIE OHU pEarnpylor.

Komanap ycioBHoro nepexona u giaru

MHeMOHMYECKOe 0003HAUCHME HEKOTOPBIX KOMAaH/I YCIOBHOIO I1e-
pexofa oTpaxkaeT Ha3BaHue (hiara, ¢ KOTOPHIM OHU pabOTAIOT, U UMEET
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CJIEAYIOLIYIO CTPYKTYPY: TEPBbIM WAET CUMBOJ «j» (jump, mepexon),
BTOpPBIM — JIMOO 0003HaYeHue ara, 1100 CUMBOJ OTPULIAHUS «»,
rnocJjie KOTOPOTro CTOUT Ha3BaHue ¢iaara. Takas CTpyKTypa KOMaH/Ibl
oTpaxaeT ee HazHaueHue. Eciii cuMBoJia «n» HET, TO ITPOBEPSIETCS CO-
crosgHue (iara, ecad OH paBeH 1, MPOM3BOIUTCS MEPEXO Ha METKY
nepexona. Ecim ciMBOJI «n» IPUCYTCTBYET, TO MPOBEPSIETCSI COCTOSI-
HUe (ara Ha paBeHCTBO (0, ¥ B clTydae ycriexa IIpOM3BOIUTCS MEPEXO,
Ha METKY Iepexoia.

MHeMOKOIbl KOMaH[, Ha3BaHUsI (DJIArOB M YCIIOBMSI IEPEXOI0B
MpUBeIeHEI B Ta0auile 18. DT KoMaHIBI MOXKXHO KCITOJIb30BaTh ITOCIIE
JIIOOBIX KOMaH[I, U3MEHSIOIMX YKa3aHHbIE (bJIaru.

Komanap! ycioBHoro nepexona u guiaru Tabauya 18
Ha3sanue daara Howep oura yciiﬁ?:gie- ﬂ?:nlﬁl zgyﬂrfem
B eflags/flags pexona HUS iepexona
®nar nepenoca cf 1 jc cf=1
®ar yetHocTu pf 2 ip pf=1
®nar nyns zf 6 jz zZf=1
®jar 3Haka sf 7 js sf=1
®jar nepenoHeHYs Of| 11 jo of=1
®nar nepeHoca cf 1 jnc cf=0
®ar yetHocTu pf 2 jnp pf=0
®nar nyns zf 6 jnz zf=0
®nar 3Haka sf 7 jns sf=0
®jar nepenoHeHYs Of| 11 jno of =0

Eciu BHUMAaTEIbHO ITOCMOTPETh Ha Tabuuubl 17 u 18, BUIHO, 4TO
MHOTHE KOMaH bl YCIIOBHOTO TIEpEX0ia B HUX SIBJISIIOTCS] 9KBUBAJICHT-
HBbIMHM, TaK KaK B OCHOBE U T€X, U APYIUX JIEXKUT aHAIU3 OAMHAKOBbBIX
(aaros.

KomaH/ipl yCJIOBHOIO IIEPEX0/Ia M PETHCTP €CX/CX

ApXUTEKTypa MUKPOITPOLIeCCOpa MPEAToiIaraeT Crielnduieckoe uc-
MoJIb30BaHWe MHOTMX peructpoB. K mpumepy, peructp EAX/AX/AL
WCTIONIB3YeTCsl KaK aKKyMmyssitop, a peructpel BP, SP — mist paGoTsl
co crekoM. Peructp ECX/CX ToXe MMeeT omnpeaeeHHoe QYHKIINO-
HaJlbHOE Ha3HayeHWe: OH BBIMOJHSET POJib cYemyuka B KOMaHIAX
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yMpaBieHus LIUMKJIaMU M TIpU paboTe ¢ 1enoYKaMu CUMBOJIOB. Bo3-
MOXHO, YTO (DYyHKIIMOHAJILHO KOMaH/Iy YCJIOBHOTO TIepexoia, CBsI3aH-
HYIO C pETHUCTPOM €CX/CX, MpaBUJIbHEe ObLITO Obl OTHECTH K 3TOM IpyIi-
e KOMaH[I.

CUHTaKCUC 3TOI KOMaH[bl YCJIOBHOTO Mepexo/ia TAKOB:

1) jexz metka_nepexona (Jump if cx is Zero) — nepexof, eciu cx

HYJIb;

2) jecxz metka_rniepexona (Jump Equal ecx Zero) — nepexon, eciu

ecX HyJIb.

DTN KOMaHIbl OYeHb YIOOHO MCIOIB30BATh ITPU OpraHU3aLMK LIUK-
Jla ¥ TIpy1 paboTe ¢ LenovYkaMy CUMBOJIOB.

HyXHO OTMETHUTB OrpaHYeHEe, CBOMCTBEHHOE KOMAaHIE jCXZ/jecXZ.
B ominuue oT Apyrux KOMaH YCJIOBHOUM Mepeaayu yrnpapieHUs KO-
MaH[Ia jCXZ/jeCXZ MOXET aipecoBaTh TOJIbKO KOPOTKHE TTEPEeX0abl — Ha
—128 Gaiit nim Ha +127 GaiiT OT clIeayIoIeii 3a Heil KOMaHIbI.

Opeanuzayus Yuk106

Llnki, KaK U3BECTHO, MPEACTaBISIET COOOM BaxkKHYIO alTOPUTMUYE-
CKYIO CTPYKTYpY, 6€3 UCTIOJIb30BaHUSI KOTOPOI He 0OXOMUTCS, HaBep-
HOe, HU ofiHa nporpamma. OpraHu3oBaTh HUKJINYECKOE BBITTOJIHEHUE
HEKOTOPOTo y4yacTKa TMPOrpaMMbl MOXHO, K TIPUMEpPY, MCIOJb3Ys
KOMaH/ibl YCJIOBHOW Mepenauyu ynpaBieHUs] WM KOMaHay 0e3yciaoB-
Horo nepexoa jmp. [Tpu Takoit opraHu3alyy LKKJIA BCE ONepaluu 1o
€ro OpraHu3alry BBIMIOJHSIOTCSI BpyuHyto. Ho, yduThiBasi BAXXHOCTh
TaKOTO aJITOPUTMUIECKOTO JIEMEHTA, KaK UK, pa3pabOTYMKN MUK~
porpolieccopa BBeJM B CUCTEMY KOMaHA TPYyMMy U3 TPeX KOMaH[,
00J1eTYaI01IYI0 TTPOrPaMMUPOBAHKE LIMKIIOB. DTH KOMaHIbl TAKXKE MC-
MOJIb3YIOT PETUCTP €CX/CX KaK cuemuuk Yyukad.

Janum KpaTKylo XapaKTepUCTUKY 3TUM KOMaHIaM:

1) loop metka_nepexona (Loop) — noBroputh uuki. Komanaa nos-

BOJISIET OPraHM30BaTh IIUKJIbI, TO00HBIE IIMKJIaM for B sI3bIKaX BbI-

COKOTO YPOBHSI C aBTOMAaTUYECKUM YMEHBIIIEHUEM CUETUYMKA LU~

Kia. PaboTa KoMaHIbl 3aKJII0YAETCsI B BBHITTOJIHEHUU CJISTYIONINX

NEUCTBUI:

a) gekpemenTta peructpa ECX/CX;

6) cpaBHeHus peructpa ECX/CX c nynem: eciu (ECX/CX) =
= 0, To ympaBJIeHHE IIepenaeTcsl Ha CIeAyIollylo Iocie loop
KOMaHy;
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2) loope/loopz MeTKa_Tmepexoaa

KomaHmet loope u loopz — abcostoTHbIe CMHOHMMBI. Pabota Ko-

MaH]I 3aKJTF0YAETCS B BBITIOJTHEHUH CIIETYIONINX TSCTBHIA:

a) nekpemeHta perucrtpa ECX/CX;

6) cpaBHeHus peructpa ECX/CX ¢ HylewM;

B) aHanu3a coctossHus ara Hyns ZF eciu (ECX/CX) = 0
win XF= 0, ynpapieHue nepenaeTcsl Ha ClIeaylolnyio nocie lo-
Op KOMaHy.

3) loopne/loopnz MeTKa_Tiepexona

KomaHnnp! loopne u loopnz Takke abCOIIOTHbIE CHHOHUMBI. Pabo-
Ta KOMaH[ 3aKJII0YaeTCsl B BBIMOJIHEHUM CAEIYIOIIUX NEHCTBUIA:

a) nekpemenTa peructpa ECX/CX;

6) cpaBHeHus peructpa ECX/CX ¢ HyleM;

B) aHanu3a cocrosiHus ¢iara Hyas ZF. ecin (ECX/CX) = 0
wm ZF=1, ynpaBieHue nepegaeTcs Ha CIEIYIONIyIO ITocie lo-
Op KOMaHy.

Komannaet loope/loopz v loopne/loopnz 1o npuHIMITY cBoeit pabo-
THI ABJISIIOTCS B3auUMOOOpaTHBIMU. OHU pacIMpsIOT AeCTBUE KOMaH-
1bl loop TeM, YTO TOTOTHUTENBHO aHATU3UPYIOT dtar zf, 4To JaeT Bo3-
MOXHOCTh OpPraHM30BaTh JOCPOYHBIN BBIXOA W3 LIMKJIA, UCIIOJb3YS
9TOT (bJ1ar B Ka4eCcTBe MHANKATOPA.

Henocratok koMaHza opraHu3aiuu 1vkia loop, loope/loopz u loop-
ne/loopnz COCTOUT B TOM, YTO OHU PEATU3YIOT TOJIBKO KOPOTKUE MEPEX0-
nbl (ot —128 mo +127 Gaiit). st paboThl C JUIMHHBIMU LIMKJIAMU TIPU-
JeTCSl UCTONIb30BaTh KOMaHIbI YCJIOBHOTO Tepexoaa W KOMaHIy jmp,
MO3TOMY MOCTapaiTeCh OCBOUTHL 00a CIOco0a OpraHU3aluu [UKIIOB.
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