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NPEAUCJIOBHUE

JlanHas KHHTa TIpejacTaBiseT co0oil ydeOHOe mocoOHe Mo S3BIKYy accemoOiepa st
nepcoHanbHbix komnbiorepoB (I1K), moctpoenHslx Ha 6a3ze MHUKpONpPOLECCOPOB (GUPMBI
Intel, n MeronaM nporpaMMHpoOBaHMS Ha ATOM sA3blke. KHHra HamucaHa Ha OCHOBE
JIeKIUH, YUTaeMbIX aBTOpOM IO Kypcy "Apxurekrypa OBM u a3k accemOiiepa" Ha
(dakynbTeTe BBIYMCIMTEIbHOH MaTeMmaTtuku u kubepuHeruku MIY um. M. B. Jlomo-
HOCOBA; YYTCH B HEH M ONBIT NPaKTHYECKUX 3aHATHIl IO 3TOMY KypCy.

Xors A3BIK acceMbiepa OTHOCHUTEIBHO PEJKO HUCIONb3yeTCs Ha MpPaKTHKE, ero usy-
YeHHE SIBJISETCS HEOOXOAMMOH YacTbi0 IOATOTOBKH HPO(ECCHOHAIBHBIX IMPOrpaMMHU-
CTOB, IIOCKOJbKY II0O3BOJISET Jy4Ylle MOHATh NPUHUUIEI paboTel DBM, omepannoHHBIX
CHCTEM H TPAHCIATOPOB C A3BIKOB BBICOKOI'O YPOBHs, IIO3BOJISIET, B Cllydyae HE0OXOIH-
MOCTH, pa3paboTaTb BbHICOKOd((EKTUBHBIE MPOTPAMMBI.

B Hacrtosimee Bpems B GonbmmucTBe IIK mcnonesyiorcs mpoueccopsl ¢upmsl Intel
(8086/8088, 80186, 80286, 1386, 1486, Pentium). OCOOEHHOCTBIO 3THX IPOLECCOPOB
gaTsAeTCd IPEEMCTBEHHOCTh HAa ypPOBHE MAIIMHHBIX KOMAaHJ: IIPOrpaMMbl, HAalUCAHHEIC
Ul MIIQALIMX MoOjeNedl IpoueccopoB, 0e3 BCSAKMX HM3MEHEHHH MOryT ObITh BBIIIOJIHEHBI
Ha Ooiee crapmux moxensax. Ilpu 3Tom 6a30Boi sABiIseTCS cHCTEMa KOMaHI IPOLEcCco-
pa 8086, 3HaHHME KOTOPOH sBISETCS HEOOXOAMMON NPENNOCHIIKON M H3Y4eHHS
OCTaJIbHBIX MpOLECCOpoB. B kHuUre mnoapoOHO paccMaTpUBAIOTCS OCOOEHHOCTH M CH-
cTeMa KoMaHJ HMMeHHO mnpoueccopa 8086. Ilpu sToM mpeamosaraercs, YTO 4YUTATENb
yxe uMeer obmee mnpexacraBieHue o6 OBM (00 ux cTpyKType, MAIIMHHOM S3BIKE,
JBOMYHON CHCTEME CUMCIEHUS U T. I1.), MO0 3ajaya KHUTH - MO3HAKOMUTb YMTATels
¢ KOHKpeTHOH OBM, a He ¢ BBIYMCIMTENBHBIMH MallMHAMHU BOOOIIE.

s3Ik acceMbiiepa - 3TO CUMBOJbHAs (opMa 3alHCU MALIMHHOTO A3bIKA, €r0 UCIOJb-
30BaHME CYLIECTBEHHO YINpPOILAeT HalMCaHHWEe MALIMHHBIX IporpamM. s onxHoi u Toi
e OBM MoryT ObIThb pa3paboTaHbl pa3Hble SI3bIKM acceMmOiepa, B YaCTHOCTH, NPEIIO-
JKEHO HECKOJbKO TaKHMX S3bIKOB U A paccMmarpuBaeMbix IIK. B kHure pacckasbiBaer-
csi 0 s3blke, pa3paboraHHOM ¢upmoil Microsoft U Ha3BaHHOM S3BIKOM MaKpOacceM-
onepa (cokpameHHOo - MASM); 3TOT A3BIK HanboJiee M3BECTEH M IIHPOKO HCIONB3Y-
eTcs Ha npaktuke. OTMETUM, YTO CYIIECTBYET HECKOJIBKO BEpPCHH caMoro s3blKa
MASM; B kuure paccmarpupaercs Bepcus 4.0, kak Hambosee mpocTas M Jexalas
B OCHOBE rmociexymomux Bepcuil s3pika MASM wu japyrux s3BIKOB acceMOiiepa
(manpumep, s3pika Typ6o Accembuep [5]). »

OCHOBHOE BHUMaHHME B KHUI€ YJeNseTcs MeTOoJaM IPOrpaMMHUpPOBAHUS Ha S3bIKE
MASM. B Hacrosimee BpeMs HPaKTHYECKH BCC HMPOIPAMMHUCTEI MEPBBIM U3YHalOT S3BIK
Bbicokoro ypoBHs (Ilackame, Cu u T. 1.), B KOTOPOM MHOTHE MPOOIEMBI peaan3aliu
aITOPUTMOB CKpBITHI OT WX ria3. Ilepexons 3areM K NporpaMMUpPOBAHMIO Ha SI3bIKE ac-
cemOiepa, OHM CTAJKUBAIOTCA C ATUMH IpobOjeMaMH M HE BCerja 3HAIOT, Kak UX pe-
muTh. MIMeHHO Ha Takue npoOiieMbl U oOpamjaercs ocoboe BHMMaHMEe B KHHUre. Pac-
CKa3 0 IpHueMax IpPOorpaMMHUpPOBAaHHs Ha s3blKe acceMOiepa BeJeTCs IO CleNyIoIeMy
MpUHIUIY: Oepercs Kakas-TO CTPYKTypa AaHHBIX (MAacCCHUB, CHHCKH ¥ T. II.) WIH CTPYK-
Typa ynpasieHus (LUHKJI, HOpOLEeAypa, PeKypcHs U T. I.) U3 S3bIKOB BBICOKOTO YpPOBHS

"ANATNIOr-Muoun-



4 lMpoepammuposaHue Ha si3bike accembnepa IBM PC [naBa 1

U TOKa3bIBAETCS, KaK 3Ty CTPYKTYypY MOXKHO peaju30oBaTh Ha s3bike accembiepa. Ilpu
9TOM NPEAINOJIaraeTcsi, YTO YUTATENIb 3HAKOM C OJHHM M3 S3BIKOB BBICOKOI'O YPOBHS.
XKenatenbHo, 4T0oOBI 3TO ObLI A3bIK Ilackanb, T. K. KOHCTPYKIMHM UMEHHO 3TOrO s3bIKa
Oepyrtest 3a ocHOBY. OHaKO 0coOble TOHKOCTH 9TOTO sI3bIKa HE PacCMaTpUBAIOTCA, MO3-
TOMY paccka3 OyJeT HOHATHBIM M T€M, KTO 3HAKOM C MHBIM SI3bIKOM BBICOKOI'O YPOBHS.

Paccka3 o cucreme komanp IIK, s3pike accemOiepa M MeTomax NPOrpaMMHUPOBAHUS
Ha HEM COINPOBOKAAETCSI MHOTOYUCIICHHBIMH MOSCHSIOIMMH HPUMEPaAMH.

B OonbumMHCTBE KHHUT 1O A3bIKY accembiuepa (cM., Hampumep, (1-4]) Gonbiroe BHH-
MaHUe YyJAeNsAeTCs NMPUMEHEHHUIO ero I YIpaBJICHHMs pa3indHbIMH ycTpoicTBamu ITK
(xy1aBHATypoil, AMCIIeeM, AMCKOBOAAMHU M T. II.), YTO M IOHATHO, T. K. HMEHHO B 3THX
ciy4yasix OOBIYHO M HCIONB3yeTcs s3bIKk acceMOuepa. OQHAKO B JaHHOH KHUTE JTHM
MPUWIOKEHUSIM s3bIKAa YJENSeTCS Majo BHUMAHUS, a B OCHOBHOM pPacCMaTPHBAIOTCS
o0Imue npueMsl MPOrpaMMHUPOBAHUS, IOCKOJIbKY JUls o0ydaemoro Oyner mpolie B Jajb-
HEWIIeM OCYIIECTBUTh MEPeXo OT OOLIEro K YaCTHOMY, YeM OT YaCTHOTO K 00IIemy.

ABTOp BBIpaXaeT HCKPEHHIOW OnarofapHocTs JoueHTy dakynsrera BMK MI'Y
B. I'. AGpamoBy 3a OOJBLIYIO TIOMOLIb B HOJATOTOBKE JaHHOW KHHTH.

B. H. [MunbmukoB
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OCOBEHHOCTH HEPCOHAJIBHOI'O KOMIIBIOTEPA

B xuure mox tepmMuHOM "mepcoHanbHBIH KommbioTep" M cokpameHuem IIK mbr Oy-
JleM IIOHMMAaThb TOJIBKO IepcoHaibHylo OBM, co3gaHHyro Ha 0a3e MHUKPOIPOLECCOPOB
cemeiictBa 80x86 ¢upmbr Intel (8086, 80286, 1386, 1486, Pentium). MMeHHO K HUM
OTHOCSTCS Hauboliee MMPOKO PACIPOCTPAHCHHBIE B MUPE HMEPCOHAIBHBIC KOMIBIOTEPHI
¢upmbl IBM 1 coBMecTHMBIE C HUMH.

IepBrlii Mukpompoueccop (IpoLeccop, PEealM30BAaHHBIA B BHIE OJHOM HHTErpaib-
Ho# cxembl) mosBuics B 1971 r. Ero cosnana ¢upma Intel, koropast ¢ Tex mop ocraer-
csl IUAEpOM B 00JacTH pa3paboTKH MHKPONpPOIEcCOpoB. DTOT mpoueccop, padoraBiuii
¢ 4-pa3psAIHBIMH JaHHBIMH, HPEICTaBIUI cOO0H (aKTHYECKH MHKPOKAIBKYIATOP.
B 1974 r. ¢upma cosznana mukpomnpoueccop 8080, paboraBmmii ¢ §-pa3psaHBIMH Ma-
OIMHHBIMHM CJIOBaMHM M maMsAThio 10 64 kumimobait (64 KO); 3to yxke Ob1 HacToOsAmMH
LEHTpaJIbHBIN Ipolieccop yHUBepcandbHOi OBM, xors u odens mpocroid. B 1976 r. mo-
SBHJIACh IepBas IepcoHanbHas OBM (1. e. mpomeccop IUIIOC NaMsATh M YCTPOWCTBa
BBOJIa-BBIBOJIA), pa3paboranHas ¢upmor Apple.

B 1978 r. ¢upma Intel paspaboTasa MUKpOIpOIECCOp HOBOrO IOKOJEHUS - 16-pas-
psanubiil npoueccop 8086 ¢ mamsTeio o 1 Mb6aiit (1 MO); Mo cBOMM BO3MOXHOCTSIM OH
Obu1 Ha ypoBHe Manbix OBM rtoro Bpemenu. B 1979 r. mosiBuics ero BapuaHT - MHKpO-
npoueccop 8088, koTopslit Takxke paboran ¢ 16-pa3psAHBIMU CIOBAMH, HO HCIIOJIb30Bal
8-paspsanylo wmHy (B mpoueccope 8086 Obuia 16-paspsiiHas LIMHA), YTO I103BOJHIIO
BOCIIOJIL30BaThCSl MMEBIIMMHUCS B TO BpEMs BHCIIHUMH YCTPOWCTBaMH (IZUCKOBOJAMHU
u T. I.) ¢ 8-paspsmHBIMH coenunHeHusiMu. Ha 0Gase storo mpoueccopa ¢upma IBM
B 1981 r. cospmana ceoii mepseni [IK mox Haszanmem IBM PC (personal computer).
IMosiBnenue storo IIK cpasy mpuBiiekio k cebe 0OIbIIOC BHUMAaHHE, U UMEHHO C DTOTO
BpeMeHH Hauayloch mupokoe pacrnpocrpanenue I1K B mupe. Uyts nosxke (1983 r.) pupma
IBM co3nana ycoepuenctsoBannyo mozaenb IIK - IBM XT (extended Technology).

B 1983 r. ¢upma Intel paspaborana mukpomnpoueccop 80186, HO OH NpaKkTHYECKU
HE HCIIOJb30BalCs, T. K. B TOM )K€ IOy MOSBHJICSA Oojiee COBEPIICHHBIH MHKPOIPOLEC-
cop 80286. Ha ero ocHose IBM B 1984 r. mocrpomia cBoit ouepennoii IIK - IBM AT
(advanced technology). B mpoueccope 80286 mpemycMOTpeHBI ammapaTHBIE CpeICTBa
JUISL pealu3aluy MHOT03aadyHoro pexxuma paborst OBM (0JHOBpEMEHHOTO BHINOJIHE-
Husg Ha OBM Heckonbkux mporpaMm). OfHAaKo B LEJIOM BO3MOXHOCTH 3TOrO IpoIec-
copa OKa3aJHCh HEZOCTAaTOYHBIMH JUI PEalbHOrO0 HCIIOIb30BAHUS TaKOT'O PEXUMa, I0-
sToMy mnponeccop 80286 dakruuecku mpexacTaBisger coboil mpocTo Oosee OBICTPHIT
BapuaHT mpoiueccopa 8086.

PeanpHO 3TOT PEeXUM CTaJl HCIIOIb30BATHCA TOJBKO C MOSBICHHEM HOBOTO IOKOJIC-
HUsI MHKpoInpoueccopos - 32-paspsiaubix. B 1987 r. ¢upmoii Intel Ob1 co3nan mpo-
neccop 386, a B 1990 r. - npoueccop i486. Onu Moryr paboraTh B JABYX pEKHMax -
B PEANIFHOM peXHMe, B KOTOPOM OHHM (aKTHYECKH IPEACTABIAIOT Cc000il OuYeHb
ObIcTpble BapuaHThl mporeccopa 8086, M B 3alUMINEHHOM pEXHUME, MO3BOJSIOLIEM
peanu3oBaTh MHorosanaunocts. B 1993 r. ¢upma Intel paspaGorana 64-paspsaHblii
MHKpOIIpOIieccop, NMOIYyYHBIIUH coOCTBEeHHOE UM Pentium.

"ANATIO-MUDU-



6 lMpozpammuposaHue Ha si3bike accembnepa IBM PC maBa 1

Bce ykaszanHBIE mpoiueccopbsl 00beqUHAIOT B cemeiicTBo 80x86, MOCKOIBKY B HHX
coOmoiaeTcss NPEEMCTBEHHOCTh: NpOrpaMma, HamdcaHHas Uil MJajnieil Moxenu, Mo-
JKeT ObITh 0e3 KakuxX-I1nb0 M3MEHEHHH BBINOJIHEHA Ha JF000# Ooiee cTapuieil MoJenu.
ObecrieynBaeTcss 3TO TEM, YTO B OCHOBE BCEX ITHUX HPOLECCOPOB JICKHUT CHCTEMa KO-
MaHJ npoiueccopa 8086, B crapmine xe MOAETH JIMIIL JOOABISIOTCS HOBBIE KOMAaHJBI
(rmaBHBIM 00pa3oM, HEOOXOAMMBIE JUISl pealu3alMyd MHOT033/ladyHoOro pexuma). Takum
obpasom, nporeccop 8086 - 3To 0aza, oCHOBa JJIsi U3YUYCHHUsS] BCEX OCTAJIBHBIX MOJEINCH
JnaHHoro cemeilcrBa. MmenHo sta 6a3a Hac M Oyler MHTepecoBaTb (MHOT03aJauHbIH
peKUM MBI paccMaTpuBaTh He Oyzxem). IloaTomy B mampHeifmem mox coxpameruem ITK
Oy/zeM NMOHMMATh MEPCOHAIBHBIN KOMIBIOTEP ¢ mporeccopoM 8086.

1.1.  OnepaTtuBHasi namMsAThL

OmnepartuBHast namats [IK penurcs Ha suelku pasmMepoM B 8 paspsnoB. Sluelku Ta-
KOTO pa3Mepa NPHHATO HasbiBaTh Oalitamu (byte). Paspsnbl Oaiita HymepyloTcs crnpasa
Haneso ot 0 mo 7:

oo O T R S VT D

RO e B p4 Al | 0

Ilpu sroM mpaBble pas3psabl (C MEHBUIMMH HOMEpaMM) Ha3bIBAIOTCS MIIAALIMMU,
a JeBble paspsnbl - CTapIIMMH. B kaxaom paspsae MoxkeT ObITh 3amicaHa BeIHYUHA
1 wmn 0, Takylo BeJMYMHY TIpUHATO Has3biBaTh OutoMm (bit). Takum oOpazom,
conepxuMoe Jiroboro Oaita - 3T0 Habop u3 § OMTOB, U3 8 HyJell WU eAMHHUIL.

Pamu kpaTkocTH OrOBOpUMCS B JIATHHEHIIEM 3alUCHIBATH COAEPIKUMOE SUCeK He
B JIBOMYHOH CHUCTEME, a B MIECTHAJUATEPUYHOH, YyKa3blBas B KOHIE 3allUCH YHUCIIA
OoykBy h (hexadecimal - mecTHaguarepuuHblif), 4TOObl OTIMYATH TAaKME YMCIA OT
necsTHUHBIX. Hampumep, ecnu comepxxumom Oaiita sBisercs 00010011, to Oynem
3anmuceiBaTh ero kak 13h (mecstuunoe 19).

BaiiTel HymepytoTcss HaumHas ¢ 0, MOpPSAAKOBBIA HOMep OaiTa Ha3bIBAaeTCs €ro ajpe-
com. O6bem omeparuBHOW mamsti IIK - 2°° GaiitoB (I MG6), mosToMy [UIsl CCBUIOK
Ha OaiiTel mamsaTH HyHBI 20-paspsasbie aapeca - ot 00000h no FFFFFh.

OTMeTuM, YTO B JaHHOH KHHUI€ Ha BCEX PHUCYHKaxX, W300pa)caloluX MaMsaTh, OalThl
C MEHBIIMMH ajpecamu OyayT pacnonaratbcs BBepXy (WM cieBa), a ¢ OOJBbLUIMMHU
azpecaMu - BHM3Y (MJIM cripaBa):

0 0 1
1 wm | | ks

D10 cieyeT yuyuThIBaTh, NMOCKOJIbKY BO MHOrMX KHurax no IIK mamsare Ha pucyHkax
n3o0pakaeTcss B 0OpaTHOM MHOpsAJKE, a HEPEJKO M B OOOMX HANpaBJICHUAX, H3-3a YEro
4acTO BO3HUKAECT MyTAaHMIA.

BaiiT - 3T0 HaumMeHblnas anpecyemas sueilika namstu. Ho B IIK umerorcs u Gonee
KpYTIHBIE aJipecyeMble TYEHKH - CJIOBa U JIBOMHBIE CIIOBA.
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CnoBo (word) - aTo aBa cocenHux Oanra. Pa3mep ciosa - 16 paspsnos. Onu Hymepy-
I0TCS, €CJIM paccMaTpHBaTh CIOBO KaK eIHHOE Ienoe, crpaBa HaixeBo oT 0 mo 15. Anpe-
COM CJIOBA CUHTAETCS IO ONPEAENICHHIO aJpec ero MepBoro 6aHTa (C MEHBIINM aJpecoM).

JBoitHoe cioBo (double word) - 3TO 4eThlpe cocegHUX OaHTa WIH, YTO TO XK€ ca-
MoOe, JIBa COCeIHHUX cioBa. Pa3mep aBoiHHOro cioBa - 32 paspsija, OHH HYMEPYHOTCS
crpaBa HaieBo or 0 mo 31. Axpec naBOWHOTO CiOBa - ajJpec HEpBOro M3 ero OalToOB
(c HaUMEHBIIUM aJPECcOM).

IIBOMHOE CIIOBO A

IIK moxer paborarh kak ¢ 0aiTaMM, Tak M CO CIIOBAMU M JBOHHBIMU CIOBaMH, T. €.
B [1K umerorcss KoMaH/Ibl, B KOTOPBIX AUEHKU 3THX Pa3MEpOB paccCMaTPUBAIOTCS KaK eau-
Hoe 1enoe. B To ke BpeMms clloBa U JIBOMHBIE CII0BA MOXKHO 00pabaThiBaTh U M0OANTHO.

OTMeTuM, 4TO ajgpec s4yeiiku elle He OJHO3HAYHO OIpeielseT SuelKy, MOCKOJIbKY
C 9TOro ajipeca MOXKET HAuMHATBCS s4yeiika pasmMepoM B OaHT, suyeilka pa3MepoM B
CI0BO M sveiika pa3MepoM B JBOHHOe ci0BO. [lo3TOMy HYyXHO elle TeM WIU HHBIM
croco0oM yka3biBaTh pasmep siueiiku. Kak 3To Jemaercs, Mbl yBUAUM IO3KeE.

3aueM BBEJEHBI SUYCHKHU pa3HBIX pa3MepoB? DTO CBA3aHO C TEM, YTO JAHHBIE PA3HBIX
TUIIOB UMEIOT pa3Hble pa3Mepbl, IO3TOMY M HYXXHBI SY€HKU pasHbIX pazmepoB. Hampu-
Mep, OalThl MCHOJIB3YIOTCS JUIsl XpaHEHHs] HeOONbLIMX LEJIbIX YHces (THIAa CYETYUKOB)
U CUMBOJIOB. B BHje ke CIIOB NpeACTaBIAI0T OObIYHBIC LiejIble 4Mcesl U aapeca. JIBoii-
HBI€ CJIOBA UCIOJIB3YIOTCS JUIl XpaHEHUS OOJBIIMX YHCEI.

1.2 Perncrpsi

[TomMuMoO s4eex onepaTHBHOW HaMSATH JUIs XpaHEHHUS AaHHBIX (MpaBjia, KpaTKOBpe-
MEHHOT'0) MOXXHO HCIIOJIb30BaTh M PETUCTPBI - SYEHKH, PAaCIOJIOXCHHBIC B ICHTPAIb-
HOM HpOLECCOpe W AOCTYIHBIE M3 MAIMIMHHBIX IporpamM. JlOCTym K perucrpam ocyuie-
CTHIMETCS HaMHOTO OBICTpee, YeM K sYelHKaM MaMsITH, [I03TOMY HCIIONb30BaHUE PETH-
CTPOB 3aMETHO YMEHbBIIAET BPEMS BBHIMOJIHECHHUS NPOTPAMM.

Bce peructpsl umeror pasmep cioba (16 paspsioB), 3a KakJbIM U3 HHUX 3aKpeILICHO
onpenenennoe M (AX, SP um 1. m.). Ilo Ha3zHayeHHI0 M crnoco0y HCIONB30BaHUS
perucTpsl MOKHO pa3OUTh Ha CICAYIOUIME TPYIIIbBL:

* peructpsl obmero nasHaueHus (AX, BX, CX, DX, SI, DI, BP, SP);
» cermentHele peructpsel (CS, DS, SS, ES);

* ykazarenb komanj (IP);

* peructp ¢aaros (Flags).

[UNATIO-MUON'
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1.2.1. Perncrpsi ofmero HaznavyeHns
K sroit rpynne orHocsaTes cneayowme 8 perucTpos:

AX. il A WL el S
BX. &I T. Bl . DT
(oo 0 | o TR 5% 0L el | e
X’ RDH CIECPL T s i 1

e hd B

XOTsl Ha3BaHUs MHOTMX U3 3TUX PErHCTPOB MAaJOOCMBICICHHBI, BCE XK€ HpUBEIEM
pacmu@poBKy THX Ha3BaHHMH:

AX accumulator, akKyMyJsTop;
BX base, 0a3a:

CX counter, CYETUHUK;

DX data, naHHbIC;

(oyxBa X - or cioBa eXtended, pacmupeHHsli: B mpoueccope 8080 Oblam GaiiToBBIC
peructpsl A, B, C u D, HO 3aTeM HX pacIIMpIIIX 0 pa3Mepa cioBa)

SI source index, WHIEKC MCTOYHHKA;

DI destination index, MHAEKC NPUEMHHUKA;
BP base pointer, yka3aTenb 0a3bl;

SP stack pointer, yka3arenb cTeka.

OCOoOEHHOCTBIO BCEX 3THUX PErUCTPOB faNSIETCAs TO, YTO HX MOMKHO HCIIOJIb30BATh
B MOOBIX apu(MeTHYeCKMX, JOrMYeCKMX U T. II. MAaIlIMHHBIX omnepanuax. Hanpumep,
MOJKHO CIIOXKHTBH 4MciI0 u3 perucrpa DI ¢ umciom u3 perucrpa SP unm BblYecTb U3 CO-
nepxumoro perucrpa BP comepxxumoe perucrtpa CX.

B To xe Bpems KaxIblii M3 3THX PETHCTPOB HMEET ONPENENICHHYIO CIIeLHalIu3alHIo:
HEKOTOpble KOMaH/bl TpeOyloT, 4TOoObl HUX OIEpaH] WIN OHepaHibl 00s3aTelbHO HaXo-
JUINCh B OINpeJeNIeHHbIX peructpax. Hampumep, komanna peneHus TpeOyer, 4TOOBI
nepBblit onepana (nenumoe) Haxoxwics B perucrpe AX unm B peructpax AX u DX
(B 3aBHCUMOCTH OT pa3Mepa OIlepaH/a), a KOMaHMAbl YNpPaaJlleHUs LMKIOM HCIOJIb3YIOT
peructp CX B KauecTBe CUeTYMKA LMKIA. Takas crenuanu3aunus perucrpos OyneT pac-
CMaTpUBaThCA IO XOAy Aeja, NpU ONHMCAHMM KOMaHJ, a IOKa paccKaXkeM O APYrux
CIeLUATN3aLUAX ITUX PErHCTPOB.

B IIK ucnomb3yercs Tak HaspiBaeMas Mojuduxauus aapecoB. Ecaum B komanue
omepanjx Oepercs W3 NaMATH, TOTJAa COCIATbCS HAa HEro MOXHO YKa3aB HEKOTOPBIH
ajipec U HEKOTOpHIH peructp. B srom ciyuae komanjaa Oyiaer paboTaTh ¢ Tak Ha3blBae-
MBIM HCIIOJHUTENIBHBIM aJpecOM, KOTOPBIH BBIYMCIIAETCS KaK CyMMa ajpeca, yKa3aHHO-
ro B KOMaHje, U TEKYyIero 3HaueHMs yKa3aHHOro perucrpa. MMeHHO M3 suelku ¢ Ta-
KMM ajpecoM KomaHjaa u Oyzer OpaTb cBoil omepana. Beiroma or takoro crnocoba
3a/laHus OIEpaHJa 3aKJII0YaeTCs B TOM, YTO, MEHss 3HAYEHHE PErMCTPa, MOKHO 3acTa-
BUTb OJIHYy U Ty e KOMaHAy paboTaTh C Pa3HbIMU sueiikaMM HaMATH, 4TO, HalpHUMep,
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M0JIE3HO NpH 00pabOTKe MacCHBOB, KOrJa OJHY M Ty e KOMaHAy HaJo INPHUMEHATb
K pa3HbBIM JJIEMEHTaM MAacCUBOB. 3aMeHa ajpeca, YKa3aHHOTO B KOMaHJE, Ha HCIIOJIHU-
TeNIbHBIM ajpec Has3biBaeTcs MoJU(UKaLUed agpeca, a MCHONb3YeMBIH IIPH JTOM pe-
rUCTp HasbiBaeTca MojudukatopoM. Bo muHormx OBM B kauectBe Moaudukaropa
MOHO HCIIOJIB30BaTh JIIOOOH W3 MMeIoIuXcsi perucrpos, Ho BoT B I[IK Monuduxaro-
pamu MoryT ObITh Tosbko peructpsl BX, BP, SI u DI. B sToM u 3akmiouaercs OCHOB-
Has clenManu3anus AaHHbIX peructpoB. Ormerum Taxke, uyro B IIK mMoaudunuposats
ajZipec MOXHO HE TOJBKO IO OJHOMY PErucTpy, Ho W mo aByMm cpasy. IlpaBma, B 3TOM
cllyyae pas3pelIeHO HCIOJIb30BaTh HE 00y Mapy YKa3aHHBIX MOAU(PHUKATOPOB,
a TOJIBKO TaKylo, TJie OJUH U3 peructpoB - 3to BX nmnmm BP, a napyroit - ato SI wim DI.
(bostee monpo6HO MoaMdUKaLKSA agpecoB paccMaTpUBaeTCs B IL. 5.)

Yro ke kacaercs crneuuanusanuu peructpa SP, To oH ucnonesyercs mnpu pabore co
crekoM. CTek - 3T0 XpaHuuie nHGopmanuy, GyHKIUHOHUPYIOLIEe 110 MPaBUITY: NEPBLIM
U3 CTEKa BCEr/la CUMTBIBACTCS JIEMEHT, 3allMCaHHbIN B cTeK nocieaHuM. CTek 10JIe3eH BO
MHOTHX Clly4yasx, Hampumep, s peanusanuu mnpouenyp. B IIK umerorcs koMaHBbI,
nojjepxuBaromue padory co crekoM. Tak BOT, B 3TUX KOMaHIaX IpeJIoiaraercs, 4ro
peructp SP ykasbiBaeT Ha siueiiky cTeka, B KOTOPOIl HaXOJHUTCS 3JIEMEHT, 3alUCAHHBII
B crek nocieanuM. (bonee moxpobHo paboTa co crekoM paccMarpuBaeTcs B L. 8.)

Tenepp oTmMeTuM eme OJHY OCOOEHHOCTb pPErucTpoB obuiero HasHaueHus. Cpean
nux Bbirenstorcss peructpsl AX, BX, CX u DX: oHM yCTpoeHBI Tak, U4TO BO3MOXKEH
HE3aBHCUMBIH JOCTYN K HMX cTapuiedl M Miajameil NOoJOBHHAM; MOMHO CKa3aTb, UTO
KaXIbli M3 DTUX PETUCTPOB COCTOMT M3 JBYX OalTOBBIX peructpoB. O003HAUYaIOT 3TH
nosoBuHbl OykBamu H (high - Berme, crapmnii) u L (low - Huxe, Miuaamuil) U mepBoi
OykBoit u3 HasBauus peructpa: AH m AL - B AX, BH u BL - B BX u 1. 1.
(cM. puc. Bbime). Hampumep, ¢ peructpom AX MOKHO paboTaTh Tak: MOXHO 3aIicaTh
B Hero cioBo (16 OuToB), 3aTeM MOXHO CUMTAaThb TOJBKO JIEBYIO IIOJIOBHHY JTOrO CJI0OBa
(6aiir u3 AH), He cuMTbIBas IpaBylO IOJOBHHY, Aajee MOJKHO CHENIaThb 3alUCh TOJIBKO
B AL, He Mensss AH. Takum oOpa3om, BO3MOXEH AOCTYNI Kak KO BceMmy peructpy AX,
rak M Kk Jo6oil ero monoBuHe. llenMkoM peructp ucHonb3yercs mpu pabote
C YHMCIaMHM, a €ro IOJIOBUHBI - NPU paboTe C YaCTAMH YUCENl MIM CHUMBOJIAMH.

OtMeTuM, 4TO Ha yacTH JensTcs Toibko peructpel AX, BX, CX u DX. 3anuch xe
B JIpyTU€ PErucTpbl M YTEHHE U3 HUX OCYLIECTBIISIOTCS TOJIBKO LEIHKOM.

1.2.2.  CerMeHTHbIE pErucTpsl

BTopylo rpymmy perucrpos o0pasyroT ciexyromue 4 perucrpa:

Ha3BaHUs KOTOPBIX paCH_II/IquOBLIBa}OTCH TakK:

CS code segment, CETMEHT KOMaHJ;

DS data segment, CerMeHT JaHHBIX;

SS stack segment, cerMeHT CTeKa;

ES extra segment, JOTOJHUTEIbHBIA CErMEHT.

LMATIOr-MOUN'
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Hu B xakux apudMeTHueckux, JOTMUECKUX U T. 1. ONEPALMAX ITH PETHCTPHl HE MO-
IyT y4acTBOBaTb. MOKHO TOJBKO 3alMChIBATh B HUX W CUUTHIBATH M3 HHUX, 1a U TO
3[eCh €CThb ONpEAETICHHbIE OrPaHUYEHHS.

OTH perucTpbl HCHONb3YIOTCS Ui CErMEHTUPOBAHUS AAPECOB, KOTOPOE SBISETCS
Pa3HOBHIHOCTBIO MOJUGUKALHUM AAPECOB U KOTOPOE MCIOJB3YeTCs IJISi COKpalleHHs
pa3mepa komani. CyTb Jena 31ech B CIEIYIOLIEM.

Ecin B OBM wucnone3yercs namarh OOJbIIOro 00beMa, TOTAA Ui CCBUIOK Ha ee
SYEHKN TPUXOAUTCS HCIIONB30BaTh "IUIMHHBIE" ajgpeca, a IOCKONBKY 3TH aJpeca yKa-
3bIBAIOTCA B KOMAaHJAaX, TO W KOMaHJAbl OKa3bIBAIOTCA "IUIMHHBIMH'. DTO IIOXO,-T. K.
YBEIMYHUBAIOTCS pa3Mepbl MamIMHHBIX TporpaMM. COKpaTHUTbh pa3Mepbl KOMaHI MpH
"mMHHBIX" agpecax" MOXHO, Hampumep, Tak. JI1o0o# agpec A MOXHO IpeCTaBUTh
B BuIe cymmbl B+D, rme B - HauvaneHbIi agpec (0a3a) Toro ydactka (cerMeHTa)
maMsATH, B KOTOPOM HaxoauTcs sideiika A, a D - 3T10 cmemeHue, aapec suelku A,
OTCUMTAHHBIN OT HawaTa 3Toro cermeHra (ot B). Eciam cermentsl mamsaru HeOomblune,
Toraa ¥ BenunuuHa D Oyner HeGosblnol, mosToMy Oosbluas yacTh "AJIMHHOIO" ajapeca
A Oyner cocpenoroueHa B 6aze B. DTuM M MOXXHO BOCIOJIB30BaThCA: €CIM B KOMaHJE
HaJlo yKaszaTh ajapec A, Torga "ynpsreiBaem" 06a3y B B kakoif-HuOyap peructp S, a
B KOMaHJI€ BMECTO A yKa3blBaeM 3TOT peructp u cmemenue D. Ilockonabky s 3amucu
D Hagmo MeHpme Mecra, 4eMm I ajpeca A, TO TE€M CaMbIM YMEHBIIAETCS pa3Mep
koMmaugel. C Opyroil CTOpOHBI, Onaromapst MoaM(UKALUU aJAPECOB JaHHAS KOMaHJBI
Oyner paboTaTh C ajgpecoM, paBHBIM cymMme D u coiepxxumoro perucrtpa S, T. €.
C HY)XHBIM HaM ajpecoM A.

PaccMmoTpenHblit cioco0 3aaHus agpecoB B KOMaHAaX Ha3bIBAeTCsl CETMEHTUPOBA-
HHEM aJpecoB (Apyroe Ha3BaHue - 0a3UPOBAHUE AJPECOB), & PETHCTPBI, MCIONb3yEMbIe
JUI XpaHEHHs HaydalbHBIX aJpPECOB CErMEHTOB mamsaTH, - cermeHTHbIMU. B IIK B kaue-
CTBE CErMEHTHBIX PETHCTPOB MOKHO HCIIOJIb30BaTh HE JTI000H PErucTp, a TONBKO OIUH
n3 caexyromux versipex: CS, DS, SS u ES.

Bonee neranbHO cerMeHTHpPOBaHME aJpecoB OyIeT paccMOTPEHO B IM. 7, a Moka
OTMETUM JIMIIb CIEAYIOLIee.

B IIK pasmepbl CErMEHTOB IaMsTH He OIDKHB mpeBbimath 64 K6 (2'° = 65536),
MOPTOMY CMEUIeHHUS 3[eCh - 3TO 16-paspsiaHbie aapeca. [locKoJbKY CerMEHTHPOBAHHE
aJpecoB MPUMEHSETCS B OTHOIICHMM BCEX KOMAaHI, OIEpaHIbl KOTOPBIX Oepyrcss u3
HaMsATH, TO B KOMaHJAaxX SIBHO yKa3bIBAIOTCS TOJBKO 16-paspsaHble ajpeca (CMEIleHHs),
a "He "mnmuuHHble" 20-paspsaHble anpeca. Kpome toro, B IIK mpunsT psin cornameHuit,
KOTOpPBbIE TO3BOJSIOT BO MHOTMX KOMAaHJaX HE YKa3blBaTh SIBHO CEIMEHTHBIE PETUCTPHI.
B cBs3u ¢ 3TUM BO MHOTMX HpOrpamMmax, 0COOEHHO HEOONBIIMX, MOXHO HHU pa3y He
BCTpeTuTh 20-paspsiiHble ajpeca M CErMEHTHBIE PErucTpbl, M CO3JAeTCsl BIEUYATICHHE,
yto [IK - a3T0 OBM c 16-pa3psaausiMu agpecaMu. YUHUTBIBasg 3TO M HE »ejash BHayaje
ycHoxHATh pacckaz npo I[IK cermentupoBaHueM ajapecoB, JOrOBOPUMCS Ha MEPBBIX
mopax cuutaTh, uTo B IIK ncnonw3yroTcs Tonbko 16-pa3psaHble agpeca, W JHIIb MO3KE
(B 1. 7) mbl BcioMHuM, 4yto B [IK Hacrosimue aapeca Bce-taku 20-paspsianbie. OgHO-
BPEMEHHO JOTroBOpUMCS TepMuHOM "anpec" o06o3Hauath 16-paspsaHbie ampeca (cme-
LIeHHs), yKa3blBaeMble B KoMaHgaX, a 20-paspsaHbie ajapeca OyneMm HasblBaTh abco-



OcobeHHoCcMU NepcoHanbHO20 KOMIbomepa 11

JMIOTHBIMH ajipecaMu (Ipyroe HasBaHue - ¢usnyeckue aapeca). Takum obpaszom, aapeca
menstoress or O000h no FFFFh, a a6comorubie aapeca - or OO000h no FFFFFh.

Uro kacaeTcsl YNOMSHYTBHIX coriamieHuit, npuHiATeIX B [IK, To cyTh ux B ciemyio-
meMm: B peructpe CS nokeH HaXOAWTHCS HayalIbHBIA aJpec CerMeHTa KOMaHJ - TOH
00JacTH MaMsATH, TAE PACIOJIOKEHBl KOMaHAbI mporpammbl; peructp DS momxen yka-
3bIBaTh HAa HA4YaTO CErMEHTA JAaHHBIX, B KOTOPOM pa3MELIAalOTCsl JJaHHbIE MPOTPaMMBbl;
peructp SS MOMKEH yKa3blBaTh Ha Hadyajgo OO0JacTH MaMSATH, OTBEJACHHOW IOJA CTEK.
Ecnu Tak u cnenate, TOrna Opu CChbUIKax Ha 3TH CETMEHTHI (KOMaHJ, AaHHBIX M CTEKa)
MOJKHO SIBHO HE yKa3blBaTh B KOMaHJaxX COOTBETCTBYMOLIME cerMeHTHble peructpsl (CS,
DS u SS), oHu OyayT moapa3yMeBaThCs MO YMOJTYAHUIO.

1.23. Vka3zarenb KOMaHT

Ewme omun peructp IIK - s3to peructp IP (instruction pointer, ykasareab KOMaH):

1P d cs 2 CErMEHT KOMaH1
d
P 2> TeKylnas KoMaHia

B sTOM peructpe Bcerga HaXOAMTCS aapec KOMaHJbl, KOTOpas JOJUKHA ObITh BBIINOJ-
HeHa cienywomeid. bomee Touno, B IP HaxomuTcs aapec 3TOW KOMaHIbI, OTCYMTAHHBIN
OT HaYajla CerMeHTa KOMaHJ, Ha Havaixo KoToporo ykassiBaer peructp CS. Ilostomy
aOCOMIOTHBINA ajJpec 3TOW KOMaHABI ompenensercs mapoi peructpoB CS u IP. Usmene-
HHUE J1000T0 U3 ITUX PETUCTPOB €CTh HMYTO MHOE, Kak mepexon. Ilosromy conepxumoe
peructpa IP (kak u CS) MOXHO MEHATH TOJHKO KOMaHAaMH MEPexoja.

1.24. Peructp ¢maros

U, nakonen, B IIK umeercs peructp ¢daaros. ®dmar - 370 OUT, NPUHUMAKOUIMNA 3HA-
yenue | ("¢mar ycranoBieH"), eciiu BBIMOJIHEHO HEKOTOpOE ycioBue, W 3HaueHue O
("¢nar copomen") B mporuBHoM ciydae. B IIK ucmons3yercs 9 ¢daaros, mpuyem KOH-
CTPYKTHBHO OHU COOpaHbl B OAMH 16-pa3psaHblii pEerucTp, Ha3bIBACMBIH PETHCTPOM
¢dbnaroB u obo3nauaembiit kak Flags. Kaxneiii ¢mar - 370 oquH U3 paspsiioB JaHHOTO
peructpa (HEKOTOPbIE Pa3psiibl PEerucTpa He 3aHSTHI):

Flags| | | | JOFIDFIIF|TF|SF{zF| [AF| [PF| [CF]
o R N R e R S R TR S T e

HekoTopeie ¢uarn mpuHITO Ha3biBaTh (iaraMd YCIOBHH; OHH aBTOMAaTHYCCKH Me-
HSIOTCS MPU BBINONHECHUN KOMaHI U (GUKCHPYIOT T WM HWHBIE CBOWCTBAa MX pe3yibrara
(HampuMep, paBeH U OH HYI0); MpoBepKa 3TUX (hIaroB mo3BOJSET MPOAHAIU3HPOBATH
pe3ynbTatel koManza. pyrue ¢iaru HasplBarOTCs (ruaraMu COCTOSHHUM; camu 1o cebe
OHH HE MEHSIOTCS W MEHITh MX JOJDKHA MPOrpaMMa; COCTOSHHE 3THX (IaroB OKasbl-
BAacT BIMSHUE HA JaNbHEHIICe MOBEICHHE MPOIEccopa.

JUATIOr-MUOU
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@Dnazu  ycnosuii:

CF (carry flag) - ¢dnar mepenoca. Haubonee moneseH B apupMETHUYECKHX OINEpaILUiX
Ha3 yucnaMu 0e3 3HaKa; HampuMep, €ClIU MpPU CI0XKEHHUH Oe33HAKOBBIX YHCEI
MOJYYHJIach CIMIIKOM Ooibllas CyMMa - C €IUHHUIEH NepeHoca, KOTOPOi HeT
Mecta B syeiike, toraa ¢rar CF npuHumaer 3HaueHue 1, a ecau cymma
"yknaapiBaeTcs" B pasmep sdeiiku, To 3HaueHuem CF Oyger 0.

OF (overflow flag) - ¢uar nepemonnenus. Ilone3eH B apupMeTHYECKHX ONEpaLUsiX
HAJl YUCJIAMU CO 3HAKOM; HAmpUMep, €CJIH IpPHU CIOKEHUHM WM BbIYUTAHUU
3HAKOBBIX 4YMCEJ MOJYYWICS pe3yabTaT, MO MOIYJNI0 IPEBOCXOISIINI
JOMYCTUMYH BeIWYHMHY (IPOM30LUIO MepernojHeHne MaHTHcchl), Toraa daar OF
MoJIy4yaeT 3HaueHue 1, a eciaM NMepenoJHEeHUs MaHTUCCHl He Oblio - 3HaueHue 0.

ZF (zero flag) - ¢umar nyns. YcranasiauBaercs B 1, eclid pe3yinbTaT KOMaH/AbI OKa3ajcs
HYJIEBBIM.

SF (sign flag) - ¢unar 3naka. YcraHaBiuBaeTcs B |, eciim B omepalud HaJ 3HAKOBBIM”
YHCIaMM MOJYYHIJICS OTPULATENBHBIA Pe3yJbTar.

PF (parity flag) - ¢nar gyernoctu. PaBen 1, ecnu B 8 muaammx OuTtax pesynbraTta
OuepeqHONM KOMaHJAbl COJCPKUTCS HYETHOE KOJIMYECTBO JABOMYHBIX EIUHMIL.
VYuuTbIBaeTCs 0OBIYHO TOJBKO B ONEPALUsAX BBOJA-BBIBOJA.

AF (auxiliary carry flag) - ¢uar gomonHutenbHOoro nepenoca. ®uxcupyer ocobOeH-
HOCTH BBINIOJIHEHUS ONEpPAlMi Haa ABOMYHO-AECATHYHBIMHM YHCIIAMHU.

@Dnazu  cocmoanuii:

DF (direction flag) - ¢uar HampaBieHus. YcCTaHaBIMBAaeT HampaBJICHHWE MNPOCMOTpa
CTPOK B CTpPOKOBBIX koMmaHzaax: nmpu DF=0 ctpoku mpocmarpuBaioTcs "Bmepen'
(ot Hauara Kk KoHLY), npu DF=1 - B 0OpaTHOM HampaBJICHHUHU.

IF (interrupt flag) - ¢nar npepsiBanuii. Ilpu IF=0 mpoueccop mepecraer pearupoBartb
Ha MOCTyNamIlue K HeMy mpepbiBaHusi, a npu IF=1 O10oKuMpoBKa mpepbIiBaHUi
CHUMaeTCsl.

TF (trap flag) - ¢nar tpaccupoBku. Ilpu TF=1 nocne BBINONHEHUS KaXKJOW KOMAaH[bI
MpoLEeCcCOp JeaeT MpepbiBaHHe, YeM MOJKHO BOCIOJIb30BATbCS IPH OTIAJAKE
MPOTPaMMBI - ISl €€ TPACCHUPOBKH.

13. IIpeacrasiieHue JaAHHBIX

1.3.1. [IpencraBieHue LenbIX YUCEN

B o0mem cinyuyae moj 1ejgo€ YMCIO MOXHO OTBECTH JIFOOOE YHCIIO COCEeIHMX 0aiToB
namsTH, ogHako cucrema komanj IIK nogmepkuBaer paboTy ¢ 4YuciIaMH TOJIBKO pas-
MepoM B OaHT M CJIOBO M YacTUYHO IOJJACPKUBAET PabOTy C YUCIAMH Pa3MeEpoOM
B ZIBOWHOE CIIOBO (€CliM YKClia 3aHUMAalT WHOE KOJMYECTBO OAaHTOB, TO BCE OMEpallu
HaJ HMMH HaJ0 peain30BbIBaTh CAMOMY MPOTrpaMMHUCTY). [103TOMYy MOKHO CYHMTaTh, 4TO
B IIK mensie 4ucna OpeAcTaBISIOTCS TOJIbKO OAlTOM, CIOBOM HWIIM ABOWHBIM CJIIOBOM.
HmenHo 3t GopmaThl 4rcea Mbl U OyaeM paccMaTpUBaTh.

B IIK nmenaercst pa3nuume MEXAy LENbIMH 4HciIaMu 0e3 3HaKa (HEOTPUIATEIbHBIMH)
U CO 3HAKOM. DTO OOBSCHSETCS TeM, YTO B siY€ifKax OJHOrO M TOTO XK€ pa3Mepa MOKHO
MpeACTaBUTh OONBIINK JAnMana3oH OE33HAKOBBIX YHCEN, YEM HEOTPHULATEIbHBIX 3HaK O-
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BbIX unced. Hampumep, B OaiiTe MOXHO mpeacTaBuTh Oe33HakoBbie yucia ot 0 go 255,
a HeOoTpHIaTelbHbIE 3HAKOBbIE uHciaa - ToJabko oT 0 mo 127. IlosToMy, eciu H3BECTHO
3apaHee, 4TO HEKOTOpas YHCIIOBas BEJIMYMHA SaTAETCS HEOTPULATEIbHOW, TO BHIFOJHEE
paccMmaTpuBaTh €e Kak 0€33HAKOBYHO, Ye€M KaK 3HAKOBYIO.

Ilenvie uucna 6e3 3naka

Be3snakoBble uncia MOryT ObITH MpPEACTABICHBI B BHAE OaliTa, CJIOBa HIM BOITHOTO
CJI0Ba - B 3aBHCHMOCTH OT MX pa3mepa. Takue umciia 3amMCBHIBAIOTCS B SlYEHKH B JBO-
WYHOH cucTeMe CUHUCIIEeHHS, 3aHUMas Bce paspsabl siueiiku. Hampumep, eciau ans meno-
ro 98 orBeseH 0aHT, TO COAEpKUMBIM Oaiita Oymer aBomdHoe udmcio 01100010 (62h),
a ecJM OTBEACHO CIOBO, TO OHO Oyaer mmeTh Bun 0062h.

ITocKONBbKY B SUEHKE M3 K PaspsaoB MOXKHO 3amucaTh 2° pasivuHbIX KOMOWHAIMH
u3 0 u 1, To B BUAe Oaiita MOXHO mpeactaBuTh wHeabie oT 0 g0 255 (:23-1), B BHIE
cinoBa - ueasle or 0 mo 65535 (:216-1), B BHJE ABOWHOro cioBa - neasle or 0 g0
4 294 967 295 (=2%-1).

OtmeTuM "IK30THYECKy'" ocoOeHHOCTh mnpexacraBieHust uucen B [1K: uucma pasme-
POM B CIIOBO M JABOMHOE CIIOBO XpaHATCS B maMmsiTu B "mepeBepHyToM" Buae". Ecnu Ha
YUCJIO OTBEJCHO CJIOBO HaMsTH, TO cTapiuue (JeBbie) 8 OUTOB 4YMCIa pa3MEIIAlTCs BO
BTOpOM OaiiTe cioBa, a muagmue (mpaBbie) 8 OUTOB - B mepBoM OaiiTe; B TEpMHHAX
LIECTHAAATEPUYHOI CUCTEMBI: NepBble ABE LM(OPbI YMCIIA XpaHATCS BO BTOpoM Oaiite
cioBa, a ABe mnocienHue Huppsl - B nepBom Oaite. Hampumep, uucio 98 = 0062h
XPaHUTCS B MaMsATH Tak (A - aapeca cioBa):

A A+l
S

3agyem Tak caenaHo? Kak M3BECTHO, CIOKEHHE M BbIYMTAaHME MHOTO3HAYHBIX YHCET
Mbl HauMHAeM C JeHCTBMH Haa MuaAMMU LMdpamu (HanmpuMmep, NPH CIOKEHUH HHCE
1234 u 5678 mbl cHavana ckiaabiBaeM HUQPb 4 1 8), a 3aTeM MOCTENEHHO MEPEXOAUM
Kk Oonee crapuum uudpam. C apyroit croponsi, nepssie Moxenu IIK (¢ mpoueccopom
8080) Oblu 8-paspsiiHBIMH, B HHX 33 pa3 MOXHO ObUIO CYMTATh M3 MAaMSATH TOJbKO
onuH OalT. ITOCKONBKY B 3TMX YCJIOBHSX MHOTO3HAYHOE YMCIO HENb3sl CUUTATh U3 Ma-
MSTH cpa3y LEJIUKOM, TO B IEPBYIO OYepe]b NPUXOAUTCS CUMUTHIBATh OaWT, rie Haxo-
oaTcs Muagmue Uupbl 4ucia, a Uik 3TOr0 Hajao, YTOObI Takoil OalT XpaHWICS B ma-
Matu nepBbIM. Ilo aToif mpuunne B mepBbix Mogensx [IK m mosiBunocs "mepeBepHyTtoe"
MpeJCTaBIeHUue 4Yucesl. B mocieaylommx e Mojensix, e yxke MOXHO ObLIo cpasy
CYMTATh U3 MAMATH BCE YMCIO, PAaJU COXPAHEHHs NMPEEMCTBEHHOCTH, pajd TOTrO, YTOOBI
paHee COCTaBJEHHbIE NMPOrPaMMbl MOIJIM Oe3 M3MEHEHHWH BBINONHATbCS Ha HOBHIX IIK,
COXpaHUIU 3TO "mepeBepHyToe" MpeACTaBICHHE YHCE.

OTMETHM, YTO B PErMCTPax 4HCIa PasMEpPOM B CJIOBO XPAaHATCS B HOPMalbHOM, He-
MEPEeBEPHYTOM BHJE - 33 ITUM CIEISAT KOMaHIbl MEPEChUIKH:

A A+l BH BL
L 6 [ 00 | & R A S R

LMATIOr-MNDU'
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"IlepeBepHyToe" mNpenCTaBICHUE MHCIOIb3YETCS M AJS YHUCENl Pa3MepoM B ABOHHOE
CJIOBO: B mepBOM OaiiTe JBOIHOrO cioBa XpaHsATCs Miagmue (mpaBbie) 8 OUTOB uwMcia,
BO BTOpOM Oaiite - mpexamnocnennue 8 o6utoB u T. A. Hanpumep, uucino 12345678b xpa-
HUTCSI B MAMATH TaK:

A A+l A+2 A+3
o380 VinsG ot 38 1 4 e ol

Ecnu paccmarpuBaTh JBOWHOE CJIOBO KaK JBa CJIOBA, TOTJa MOJKHO CKa3aTh, 4TO
B [IEPBOM CJIOBE XpaHsATcd 16 muaamux (mpaBbelX) OUTOB 4YMCIa, @ BO BTOPOM CJIOBE -
16 crapmux (JeBbIX) OMTOB, NHpUYEM KaxJ0€ M3 OITHX CIOB B CBOIO OYepenb
"mepeBepHyTO".

Ilenvie uucna co 3naxom

OTH 4HWcla TakXke MpeiCTaBIsAI0TCS B BHIe Oaiita, cioBa W aBoiHOro cinosa. Kak
0aiiT MOKHO TpeACcTaBUTh yucia oT -128 no +127, kak cioBo - ot -32768 no +32767,
KaK JABOWHOE CI0BO - oT -2147483648 no +2147483647.

B IIK 3HakoBble 4YMClIa 3alUCHIBAIOTCS B JIONOJHHUTEIBHOM KOJE: HEOTPHLATEIbHOE
YUCJIO 3aMHMCHIBACTCS TaK XK€, KaK M O0e33HaKOBOE YHCIIO, a OTPHLATENBHOE YHUCIO X
npeacTaBisgeTcss 6e33HAKOBBIM YuciaoM 2°-|X|, TIe K - KOJMYECTBO PaspsAgoB B suciike,
OTBEJCHHOM IOJ YHCJIO:

X, ecan x >=0
aon(x)=
.2k -4, ecam x <0

Hanpumep, nomosHUTENbHBIM KoJoM yucia +98 Oyzer 6ait 62h mnm cioBo 0062h,
a JIONOJHUTENbHBIM KoJoM uucia -98 - Oaiir 9Eh (=158=256-98) wnmm cioBo
FF9Eh (=2'°-98=10000h-62h).

IlpuBeneM enre HECKOJbKO MPUMEPOB MPEACTABICHHS 3HAKOBBIX YHCEN B JOMOJIHH-
TEIBHOM Koje (IpH siueiike pasMepoM B OaiT):

aon(0) =0 = 00000000

aon(l) =1 = 00000001 non(-1) =256-1; /= 255:= 11111111
gon(2) =2 = 00000010 aon(-2) =256-2...2254 =11111110
aon(3) =3 = 00000011 aon(-3) =:256-3., %1252 = 11111101

aon(+126)= 126 = 01111110 aon(-126) = 256-126 = 130 = 10000010
aon(+127)= 127 = 01111111 aon(-127) = 256-127 = 129 = 10000001
aon(-128) = 256-128 = 128 = 10000000

W3 5THX OpUMEPOB BHAHO, YTO B JOMOJHUTENHEHOM KOZIE CaMBId JIEBBIH OMT Hrpaer
POJIb 3HAKOBOIO: JUIS HEOTPHLATENBHBIX YHCENd OH paBeH 0, a IUIsl OTPHLATENBHEIX - 1.

Kak u 6e33HaKoBBIC, 3HAKOBBIE YHCIA Pa3MEPOM B CIIOBO M JBOWHOE CIOBO 3alUChI-
BaloTCsl B mnamsATH B "mepeBepHyroM" Buue. Hanpumep, umcio -98 kak cioBo Oyxer
XPaHUTHCS B MaMATH TaKUM 00pasoM:
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A A+l
L9 « e BR:

IIpu 3TOM 3HaKOBBIII OMT OKa3bIBaeTCs BO BTOpoM (mpaBoM) OaiiTe cioBa.

1J.2. JIBOMMYHO-ECATHYMUBIE YUCTA

O6paborka ynciaoBoii mHpopmauuun Ha DBM, kak mnpaBuio, MPOUCXOIUT CIEIYIO-
muM o6pa3oM. IToCKOIBKY MCXOAHBIE JaHHBIE M PE3YJbTAaThl 3alUCHIBAIOTCS B IPHUBbIY-
HOW ans nrojaed aecsTudHOW cucteme, a OBM paboraeT ¢ IBOMYHBIMH YHUCIAMHU, TO
IpU BBOAE YHUCJIA MEPEBOAATCS B ABOMYHYIO CHUCTEMY, IOCJIE Yero HpPOHUCXOIUT oOpa-
0O0TKa JBOMYHBIX YHCEJ, a NPHU BBIBOJE DPE3YNIbTAThl NEPEBOAATCS B ACCATHUHYIO CHUCTE-
My. Ilpu 3TOM Ha mepeBOJ YMCEN U3 OJHOH CHCTEMBI B JPYTYlO, €CTECTBEHHO, TPATHTCS
BpeMsi. Ho eciin MCXOAHBIX JAHHBIX M PE3yJbTaTOB HEMHOro, a MX 00pabOTKa AaHHBIX
3aHMMAaeT 3HAYUTEIbHOE BPEMs, TOTAA 3aTPaThl HA MEPEeBOJAbl HE OYEHb 3aMETHBI.

OnHako eCcThb Kiacchl 3ajay (HampuMmep, KOMMeEpPYEeCcKHe), IUIs KOTOPBIX XapakTepeH
BBOJ| OOJBLIOrO MAacCHBAa YMCJIOBBIX JAHHBIX C MOCHEAYIOUIMM HPUMEHEHMEM K HUM
BCEro OJHOW-ABYX apU(pMETHYECKHX ONepalui M BBHIBOAOM TaKXKe OOJIBIIOrO KOJH4e-
CTBa PE3yJbTaTOB. B 3THX yCIOBHSX NEPEBOAbI YMCEN M3 JECATHYHOH CHCTEMBI B ABO-
WYHYI0 U OOpaTHO MOTYT 3aHATh JILBUHYIO JOJIO OOLIMX 3aTpaT BPEMEHM, 4TO, KOHEY-
Ho, HeBbrIrogHo. C yderom storo B [IK mpegycmoTpeHo creunuanbHOE IpeacTaBleHUE
LeJIbIX YUCeJ, NMPU KOTOPOM OHM (PAKTHYECKU HE OTJIMYAIOTCS OT 3aIMHCH YHUCEN B Jie-
CATUYHOH CHCTEME M KOTOpPO€ IOTOMY IpaKTHYECKH He TpedyeT mnepeBoaa uuceln
13 BHEIIHEro IpEACTAaBICHUS BO BHYTpPEHHEE M OOpaTHO, M TNPEIyCMOTPEHbl KOMAaHIbl
apudMeTHyecKuX Omepauuii HaJ TaKMMM uyuciaMH. JlaHHOe NpeacTaBleHHE YHCeN Ha-
3bIBaeTCs JBOMYHO-AecsaTHYHbIM (binary coded decimal, BCD-uucna) u crtpoutcs mo
CleayIoeMy HPUHIMITY: Oepercst AecsATHYHAs 3alMch 4Mcia M Kaxzaas ero uudpa 3a-
MeHsieTcsi Ha deTsipe aBouuHbie nudpsr (ot 0000 no 1001), obo3nauaromue 3Ty HUPpPy
B IBOMYHO# cucteme. Hanpumep, yucno 193 6yzaer npencrasieno tak: 0001 1001 0011.

Paznuumne Mexay NABOMYHBIM M JBOWYHO-JECATHYHBIM IIPEACTABICHUSAMHU YUCEN IpPO-
SBJISIETCS B TOM, YTO €CJIIM B IBOMYHOM IPEJCTABICHHM 3a OCHOBY Oepercsi BelMuMHa
yycyia (He3aBUCHMMO OT TOr0, KaK MMEHHO OHO BHayaje ObLIO 3alMCaHO), TO B ABOWY-
HO-JCCATHYHOM MPEACTABICHUN 3a OCHOBY Oepercsi 3amMch 4YMCIa, NPHUYEM HMEHHO
B JIECATUYHOM cucTeMe (€CiaM 4HCIIO 3amucarh B APYrod CHUCTEME, CKaXXeM B CeMUpPHY-
HOH, TO TOJNyywsock Obl HMHOE mpeicTaBieHue). IIpy STOM OXHO3HAUHBIE 4YHCIA
(ot 0 1o 9) 3amuCBHIBAIOTCS OAMHAKOBO B 00OHMX MPEICTABJICHHS, HO YK€ JBY3Ha4yHBIC
4yclla TNPEICTABIAIOTCA I10-pasHOMY: Hampumep, 4uciao 13 B JABOMYHOM BHUIE
3anuceiBaeTcss kak 00001011, a B nBonuno-gecsituaHom - kak 00010011,

JIOCTOMHCTBOM JIBOMYHO-AECSATHYHBIX YHCEN, KaK YK€ OTMEeYaaocCh, SaTsAeTcs TO, YTO
OHM NPAKTHYECKH HE TPeOyIoT mepeBoja M3 NECATHYHOH cucTeMbl. [leno B TOM, 4TO
BBOJl YHMCEN OCyLeCcTBIseTcs Mo uudpaM, a IABOWYHO-IECATHYHOE NPEACTABICHUE
U eCTh NOCIENOBaTENbHOCTh LUGP uncna. HemoctaTok ke 3TOro HpeACTaBICHHUsS 3a-
KJfo4aercs B TOM, uTo umeromuecs B I1K koMaHABl MO3BOJISIOT BBINONHATH apudMeTH-
YeCKHEe ONepalud TOJBKO HajJ OJHO3HAYHBIMU ABOMYHO-JECATHUYHBIMHU YUCIAMHU, OIe-
pamuu ke HaJ MHOTO3HAUHBIMM  YHCIAMH  TNPHUXOAMTCS YXKE  pealu30BbIBATH

JUATIOr-MndU
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MPOrpaMMHBIM cII0cOOOM, YTO noiro. B To ke Bpems omnepaunuu Hajg MHOT'O3HAUYHBIMH
JBOUYHBIMM UYHCIIAMH PEayM3yIOTCsl anIapaTHO, a IMOTOMY BBHINOJHAIOTCS ObicTpee.

B nanpueiimeM Mbl He OyaeM paccMaTpUBaTh JIBOMYHO-IECATHY'HbIE 4HCIA, W JHIIb
B KOHILIe KHUTHU (B pa3x. 14.1) uM Oyner yzaeiaeHO BHUMaHUE.

1J7J. O BELECTBEHHBIX YHUCIAX

B IIK Her koMmaHJ, peayu3ylomux apupMeTHYECKUe ONepaluy HaJl BEeLIeCTBEHHBIMU
YyuciaaMu. DTO CBS3aHO € TEM, YTO alnapaTHas pealu3alus dTHX Olepanuil - Bellb 10-
poras, a npu coszganuu IIK Bo riaBy yria Bcerja CTaBWJIM JEIICBH3HY; MO3TOMY, YTO-
Ob1 cokpatuth crouMocts 1K, B ero cucreMy KOMaHJ M HE BKIIIOYAIOT KOMaHJbl Belle-
CTBEHHOH apu(dMeTHKH.

Kak xe Torma padorars Ha [IK ¢ BemectBeHHbIMU uncinamMu? Bo3MmoxHBI J1Ba pelie-
HUsI TaHHOHM NpoOJIeMBbl.

Bo-mepBbIX, Ha OCHOBE MMEIONIMXCS KOMaHJ MOXXHO HAalucaTh IPOLENypHI,
peanusyrone apupMeTHYECKHE OIEpaldd HaJ BELIECTBEHHBIMM YUCJIAMH, U B Te
MecTa MpOorpaMMbl, rie TpeOyercs BbINOJHUTH ONEpalMd HaJ BEIIeCTBEHHBIMHU
YHCIaMHU, HY>KHO BCTaBUTb OOpalICHUs] K 3TUM HpPOLEAypaM.

Bo-BTopsix, k [IK MOXHO NMpPHCOEOUHHUTH CIEHHUAIBHOE YCTPOWCTBO - apupMeTnyec-
KMH conpoueccop, KOTOPbIi yMeeT BBINOJHATH apU(pMeTHUeCKue Onepalyu HaJl Belle-
CTBEHHBIMU 4HclIaMH. LleHTpalbHbIH Hpoleccop B3aMMOAEHCTBYET C 3THM COIpPOLECCO-
POM MO CIEIyIoIEMY CIEHApUIO: KOIJa Halo BBITOJHHUTH BEIIECTBEHHYIO OIEPAaIHIO,
LEHTPaAIbHBIH TPOIECCOpP TOCBHUIAET CUTHAI CONPOLECCOPY M MEPeAacT eMy COOTBET-
crBytonue onepanasl (B IIK ects cnenuanbHas KOMaHIa IUIsl 9TOTO); CONPOLECCOP BbI-
MOJIHACT yKa3aHHYIO OINEPalMIO, 3aMHCBIBAET PE3yJbTaT B ONPEJCIEHHOE MECTO M BO3-
BpaliaeT ynpaaTeHHE IEHTPAIbHOMY IIPOLECCOpPY, KOTOPBIH MOCIE 3TOTO MPOJOJIKAET
CBOIO pabory.

Pacckas nmpo apudmernyeckue CONPOLIECCOPBI - ATO OOJbIIAs CaMOCTOSTENbHAs Te-
Ma, KOTOpoH Mbl He OyneM kacaTbcs B JaHHOH kHure. [losToMy B nanbHEHIIEM MbI
He OyJeM paccMaTpuBaTh BEIIECTBEHHbIE UYUCJIA U CBs3aHHbIe ¢ HMMH KoMmaHuael [IK
U cpelcTBa A3blka accemOiuepa (Hanpumep, nupektussl DQ u DT).

1-3.4. [IpencraBneHre CUMBOJIBHBIX JaHHBIX

Kak u mo0as npyras uHbOpMalys, CUMBOJIbHbBIE JaHHbIE JNOJDKHBI XPaHUTHCS B Ia-
Mt OBM B nBonuHoM Buzae. I 3TOro Ka)kJOMy CHMBOJY CTaBUTCSI B COOTBETCTBUE
HEKOTOpOE HEOTPULATEIbHOE YHMCIO, HAa3bIBAEMOE KOJOM CHUMBOJIA, M OTO UYHUCIO 3alH-
ceiBaercst B mamMate OBM B nBonuHOM BuJe. KOHKpETHOE COOTBETCTBHE MEXIY CHMBO-
JaMU ¥ HUX KOJAMH Ha3bIBaeTCs CHCTEMOH KOAMPOBKH.

B OBM, kak mpaBMiIO, UCHOJIB3YIOTCS 8-pas3psiiHbIe KOJbI CUMBOJIOB. DTO IMO3BOJISIET
3aKOAMPOBATh 256 pa3iIMYHBIX CHMBOJIOB, Y€ro BIOJIHE JOCTATOYHO JUIs IPEICTaBICHUS
MHOTHX CHMBOJIOB, MCIIOJIb3yeMbIX Ha mpakTuke. [loaToMy mns xojga cuMBoOsa JOCTa-
TOYHO BBIJCIUTH B MaMATH oAuH Oaiit. Tak M nenaroT: KaxIblii CUMBOJ IIPEICTaBISACT-
Csl CBOUM KOJIOM, KOTOPBIH 3aIMCHIBAIOT B OAMH OalT MaMSATH.

B IIK o6bruHO mcnomb3yercs cucreMa koaupoBku ASCII (American Standard Code
for Information Interchange - amepukaHCKHMH CTaHJApTHBIA KOJ i oOMeHa WHQOD-
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manuu). KoHeuHo, B Heil He MpeaycMOTpPEeHbI KOAbl At OYKB pycckoro andasuta, 1mos-
TOMY B HAllleli CTpaHe HCIHOJB3YIOTCS BapUaHTBl TOH CHUCTEMbl KOJUPOBKH, B KOTOpbIE
BKJIIOYalOT OyKBBI pycckoro aiadasuta. Yamie Bcero, mosxanayH, HUCIONB3YeTCs BapHaHT,
H3BECTHBIH mox HazBaHueM "AnbrepHaTuBHas koauposka I'OCT". Msl He Oynem npu-
BOJIUTH 3TH CHUCTEMbl KOJUPOBKH, a OTMETUM JIUIIb CIEAYIOIIHE MX OCOOEHHOCTH, KO-
TOpBIE Ba)KHO 3HATh MPU PaboTe C CUMBOJIBHBIMHU JIAHHBIMH.

* Koxa npobena menpuie konaa ma000it OykBel M nudpsl U BooOIIEe MEHbIIE KOJa
1000ro rpapuuecKy NpeJcTaBUMOro CHMBOJA.

*  Koasl nudp ynopsaoueHsl 1mno Bo3pacTaHuio M uayT 0e3 mpomyckos. Ilosromy un3
HepaBeHcTB kon('O') <= kox(c) <= koxn('9') cmenyer, 4to ¢ - uudpa, ¥ MOITOMY
crnpaBeasiuBo paseHcTBO Kon(1l)=kon('0)+1, rme 1 - wmcio ot 0 mo 9. Ormernm
takxe, yrto koxn('O") o 0.

* Koabl OonplmIUX JAaTHMHCKUX OYKB YNOPSIOYECHBl COTJIACHO anpaBUTy M TaKxKe
unyt 6e3 mpomyckoB. Ilostomy u3 HepaBeHcTB Koi('A') <= koxa(c) <= xoxa('X')
cilelyeT, 4To ¢ - Oousbluas JIaTUHCKas Hudpa, ¥ MOITOMY KOA i-i 1O MOpsIKy
(npu Hymepauuu ¢ 0) OyKkBbl JaTHHCKOro aidasuTa paBeH cymme Koxa('A')+b

*  Bce To xe camoe BepHO U JUIS MalbIX JIATHHCKUX OYKB.

* B anprepnarusnoil kogupoke I'OCT koxabl pycckux OykB (OOJNBIIMX M MAJbIX)
YIOPSAA0USHBI COrTIACHO al(aBUTy, HO €CJIM KOJbl OOJIbIINX OYKB MIyT O€3 mporyc-
KOB, TO MEX/1y KOJaMH MajblX OyKB 'II' M 'p' BKIMHHUBAIOTCS KOJBI HHBIX CHMBOJIOB.

Yro kacaeTcsi MAIIMHHOTO INpPECTAaleHUs CTPOK, T. €. II0CIEeIOBATEIbHOCTEH
CHUMBOJIOB, TO TOJ KaXIYyI0 CTPOKY OTBOIAT HY)XHOE YHCJIO COCEAHUX OalWTOB HMaMATH,
B KOTOpBIC 3alHCHIBAIOT KOIbl CHMBOJIOB, 00pasyrolUX CTPOKY. AJpec IepBOro u3
9THX 0alToOB CcuWTaeTcs aapecoM CTpokH. OTMETHM, YTO 3Ta IOCIEeI0BATEIBLHOCTD
ko10B 3amnuceiBaeTcs B IIK B HOpManbHOM, HemepeBepHYTOM Bujae. Hampumep, cTpoka
'abc' Oyner mpeacraaneHa B maMaTu Tak (A - agpec CTPOKH):

A A+l A+2
| koata) | xoab) | xoale) |

1.4. IpeacrapiieHue KOMaH/

Maninausie komauasl 1K 3anumaror ot 1 g0 6 GaHTOB.

Kon omepanum (KOII) 3aHumaer oauH uiu JBa HepBbIX Oaiita xomauabl. B TIK
CTOJIb MHOTO pa3IMYHBIX OMNEpalHid, 4TO Ui HUX HE XBaTaeT 256 pa3iMyHBIX KOJOB,
KOTOpbIE MOJKHO NpEACTaBUTh B oJHOM Oaiite. [loaToMy HekoTopbie omepanuu o0be-
OUHSIOTCS B TPyHIny W UM gaetrcs oaumH U TotT ke KOII, Bo BTOpoM e OaiiTe 3TOT KOJ
yTouHsieTcsi. Kpome Toro, Bo BTOpoM 0ailiTe yKa3bIBarOTCS THIIBI OIEPAHIOB M CIIOCOOBI
HX aapecanuu. B ocranpHBIX 0aiiTax KOMaHIbl YKa3bIBAIOTCS €€ ONEpaHJbl.

Komangsr IIK moryr umers or 0 no 2 omepannoB. Pasmep omepaninoB - Gait uiau
cioBO (penko - ABOHHOE ciioBo). OnepaHa MOXeT OBITH yKa3aH B caMOd KomaHje (3To
TaK Ha3bIBaCMBI HEMOCPEACTBEHHBIH oOIepaHa), JUOO0 MOXKET HaXOIUThCS B OJHOM
n3 peructpoB IIK u Torma B KoMmaHjAe YKa3bIBae€TCsi O3TOT pEructp, JubOO MOKET
HaxOJUThCS B sA4YEHKE MaMsATH W TOTAa B KOMaHAE TEM MIM HMHBIM CIIOCOOOM

[UNATNIO-MUOU'
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yKa3bIBaeTCsl ajapec 3Toil siueiiku. Hekoropele KoMaHABI TPEOYIOT, YTOOBI HMX OMEpaH[
Haxoawics B (UKCHpOBaHHOM Mecte (Hampumep, B peructpe AX), W TOoraa omepaHy
SIBHO HE YKa3blBaeTCsi B KOMaHje. Pe3ynbraT BBINOJIHEHMS KOMAHIbl IOMELIAeTcs B
perucTp WiM sA4Yeiiky naMmsATH, OTKyJna Oepercss oauH U3 onepannoB. Hampumep,
OOJIBLIMHCTBO KOMAaHA C ABYMsl ONEpaHJaMM PEAU3YIOT NeHCTBHE

opl := opl * op2,

rae opl - perucTp wim siueiika mamsTH, a Op2 - HEMOCPEACTBEHHBIH OMEpaH[, PErucTp
WM siyeiika mamsTH, a * - omepauwus, 3aganHas KOITom.

®opmatel MamuHHBIX kKoMaH] B 1K mocratouHo pasnooOpasHel u "3ateitnusbl". Jlist
npuMepa pacCMOTPHUM JIMIIb OCHOBHbIE ()OPMAThl KOMaHJ C JBYMs ONEpaHIaMu.

1) @®opmam "pezucmp - pecucmp' (2 oaiima):

| Kon ld[w] 11| reel | ree2 |
7 24 0 7.6 5 ¢ 3he 0

Komanasl 3Toro ¢opmara omnuchiBaroT 0O0bIYHO jeicTBue regl:=regl*reg2 wnm
reg2:=reg2*regl, rae regl u reg2 - peructpsr oduiero HazHaueHus. [Tone KOII mepsoro
OaiiTa yka3piBaeT Ha onepauuio (¥), KOTOPYH HaJ0 BHINOJHUTh. BUT W ompenenser pas-
Mep OmepaHaoB, a 6utT d yka3bIBaeT, B KaKO# M3 IBYX PETHCTPOB 3alHCHIBACTCS PE3yJIbTAT:

1~ cioa 1 - regl:=regl*reg2

0 - GaiiTst 0 - reg2:=reg2*regl

Bo BropoMm OaiiTe nBa neBbix Outa QukcupoBaHbl (A1 gaHHOro ¢opmara), a Tpex-
6utoBble moast regl W reg2 ykasblBalOT Ha PETHCTPHI, YYAaCTBYIOLIWE B OMEPALUH, CO-
[JIaCHO Clefyroleil Tabnuie:

reg w—I H -0 reg w=J w=0
000 AX AL 100 SP AH
001 CX CL 101 BP CH
010 DX DL 110 SI DH
011 BX BL 111 DI BH

2) ®opmam '"pecucmp - namams' (2-4 oaiima):

| xon | d [ w ] | modt ree T mem | | adr (0-2 Gaitra) |

Lo

OTH KOMaH[bl OMHUCHIBAIOT omnepauuu reg:=reg*adr wnm adr:=adr*reg, rue reg - pe-
ructp, a adr - agpec sueiiku mamaTH. buT w mepBoro 6aHTa ompenensier pasMep OnepaH-
noB (cM. BeilIe), a Out d yka3slBaeT, Ky/1a 3amucbiBaeTcsi pesynbrar: B peructp (d=1) win
B siueiiky mamsatu (d=0). Tpex6uToBoe mose reg Broporo 0aiTa ykas3blBaeT omepaHa-pe-
ructp (cM. Bbile), AByxOuTOBOE made mod ompenensier, CKOJIbKO 0aiiTOB B KOMaH[E 3a-
numaer onepana-aapec (00 - O Gaiiro, 01-1 6anrt, 10-2 OanTa), a TpexOUTOBOE MOJIE
mem yKa3blBaeT crnocod MoaupuKanuu 3TOro agpeca. B crueayromieii tabnuie ykasaHbl
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MpaBHIa BBIYMCICHNUS HCIOJHUTENBHOTO aJpeca B 3aBUCHMOCTH OT 3Ha4eHHH moieit mod
u mem (a8 - aapec pasmepom B Oaiit, al6 - pasmepoMm B ci0BO, [I] - coaep)uMOE
peructpa r):

mem \ mod 00 01 10

000 [BX]+[SI] [BX]+[SI]+a8 [BX)+[SI]+al6
001 [BX]+[DI] [BX]+[DI]+a8 [BX]+[DI]+al6
010 [BP]+[SI] [BP]+[SI]+a8 [BP]+[SI]+al6
011 [BP]+[DI] [BP]+[DI]+a8 [BP]+[DI]+al6
100 [SI) [SI]+a8 [ST]+al6

101 [DI] [DI]+a8 [DI]+al6

110 alé [BP]+a8 [BP]+al6

111 [BX] [BX]+a8 [BX]+al6

3ameuanusn. Ecnn B KOMaHzAe He 3aJaH aApec, TO OH cuUMTaeTcs HyJleBbiM. Ecnmu an-
pec 3amaH B Buae Oaiita (a8), TO OH aBTOMaTW4YecKH pacuupsercs a0 ciosa (alod).
Cnyuait mod=00 u mem=110 yka3piBaeT Ha OTCYTCTBHUE PETUCTPOB-MOIU(PUKATOPOB,
mpUyYeM ajpec J0JDKeH MMeTh pasMep ciosa. Ciyudait mod=I1 coorBercTByer opmary
"peructp-peructp".

3) ®opmam "pezucmp ° nenocpedcmeennwviii onepamnd"” (3-4 oaiima):
lkon| s | w | |11 [KOM'| reg | |__im (1-2 Gaiira) |

Komanasl 5Toro (opmara ONMCHIBAIOT ONEpalMu reg:=reg*im (im - Hemoc-
pencTBeHHBIH onepaHa). BUT w ykasbiBaeT Ha pa3Mep ONEpaHAOB, a MOJie reg - Ha pe-
ructp-onepana (cm. Bbime). [lone KOIT B mepBom OaiiTe ompeaenser JHILIb TPy
omnepauuii, B KOTOPYIO BXOJMT OIeEpanus AAHHOH KOMAaHJbl, YTOUYHSAET K€ ONEepaIuio
nosie KOIT' u3 BToporo Gaiita. HemocpeacTBeHHbIN onepaH] MOXeT 3aHUMaTh | win 2
OaiitTa (B 3aBHCHMMOCTH OT 3HA4€HHUs OMTa W), IPU ITOM OIEPaH] Pa3MEpOM B CIIOBO
3amuchIBaeTcsl B KomaHzae B "mepeBepHyToM" Buue. Pagm skonomuu mamstu B IIK mpe-
JlyCMOTpPEH Cily4yal, KOrja B ONEepaliH HaJ CIOBaMM HEINOCPEACTBEHHBIH ONEepaHi Mo-
XKeT ObITh 3a7aH OalToM (Ha 3TO ykasbiBaeT | B Oute s mpu w=l), u TOrma mepea BbI-
MOJHEHUEM omnepanuu 0alT aBTOMATHYECKH PACIIUpPSAETCS IO CIIOBA.

4) ®opmam '"namame * Henocpedcmeennwlii onepand"” (3-6 oaitmos):
lkom| s [ w ] [11][KOND' [mem] | adr (0-2 Gaiira) | | im (1-2 Gaiira) |

Komannel storo ¢opmarta omnuceiBatoT omnepauud tuna adr:=adr¥*im. Cwmbicn Bcex
MOJIeH - TOT K€, YTO M B MpelblAylux (opmarax.

Vixke U3 paccMOTPEHHBIX (OPMATOB KOMAHJ BHJHO, YTO 3aIHMCHIBATH MALIMHHBIE KO-
mauael [IK B uudpoBom Buae - Beup upe3Bbl4aiiHO HempusiTHas. CIOXXKHOCTH BO3HH-
KaloT M NpPU 3alUCH JAHHBIX; HANpUMep, 3HAKOBBIE YUCIA NPUXOJUTCS HPEACTABIATDH
B JIONOJIHUTEIBHOM KOJ€, a 3aTeM elle U 'mepeBopauyuBath'".'[lodTOMy Hy)XKEeH KaKOH-TO
WHOMW, OoJyiee yAOOHBINH crmoco0 3amucH KOMaH] M JAaHHbIX. W TakuM crmocoOoMm sanser-
cs s3BIK accemOiepa.

LIMATIOT-MUDUT



I'nasa 2
SI3BIK ACCEMBJIEPA. HAYAJIBHBIE CBEJIEHUSA

[IporpaMMHpOBaTh Ha MALUIMHHOM f3bIKE CN0XHO. OJHA M3 NPHYUH ITOro - HUPPO-
Bas CI]OpMEl 3allMCl KOMaHA HW JaHHBIX, I JIOICH 6osee TIPUBBIYHBI CHMBOJIBHBIC
obo3HadeHnsa. M yxe naBHO mpuAyMadW CpeACTBO, YNPOIAIOIIEe COCTaadyeHHE MaIluH-
HBIX TIporpamMM. OTO A3BIK acceMmbiepa (Ipyroe Ha3BaHME - aBTOKOJ), MpEACTaadsrONINi
co6oit (akTHUECKH CHMBOJBHYI (OpMY 3alUCH MAaUIMHHOTO $3bIKa: B HEM BMECTO
HU(POBEIX KOJOB OIEpAaIHi BBIIHCHIBAIOT NPUBBIYHbIC 3HAKM ONEPAaLUi HIM HX CIO-
BCCHBIC Ha3BaHWA, BMECTO aJApe€COB - MMCHA, a KOHCTAHTHI 3alUCBIBAIOT B [{eCf[TH‘IHOﬁ
cucteme. [Iporpammy, 3ammcaHHYI0 B TakoM BHAE, BBOAIT B OBM mu mogaroT Ha BXof
CHEeNMavYbHOMY TPAHCIATOPY, HA3bIBAGMOMY acceMO0IepoM, KOTOpBII MEpeBOANT ee¢ Ha
MaIIuHHBIH A3BIK, U Oa4Y€€ MOJYYCHHYIO MAUIMHHYIO NPOTrpaMMYy BBIIIOJIHAIOT.

Kax BUIHO, BBIMONHEGHHME MPOTPAMMBI, HANMCAHHON Ha sA3bIKe accemoOiepa, ocyime-
CTBJISICTCSA B [Ba JTalla: CHayayda TpaHCIALUA, 3aTEM CUCT. 3T0, KOHCYHO, YBCIWYUBACT
BpEMs, OJHAKO Ha 3TO OXOTHO MAYT, T. K. COCTAaauysAiTh NMPOrpaMMBI Ha sA3bIKe acceMOie-
pa HaAMHOTO MpoIle, YeM Ha MamIMHHOM sA3bIKe. IloaToMy B HacTosIiee Bpems, €CIu
HYXHO HamucaTh MAalIMHHYKO IIPpOrpaMMy, €€ HE€ NUIIYT Ha MAallKMHHOM A3BIKE, a MUIIYT
TOJIBKO Ha sI3BIKE acceMOiepa.

OTtmerum, 4TO A1 m060i OBM MoxHO mpuaymare pasHble A3BIKH accembiepa,
XOTsI OB MOTOMY, YTO MOJKHO TO-pa3HOMYy 00O3HauaTh MaIIMHHBIE omepanuu. B dga-
ctHocTH, U s IIK paspaborano Heckoabko Takux si3bIKOB (ASM-86, MASM, TASM
u 1p.). Mbl Oyner paccMaTpuBaTh A3bIK, KOTODBIH co3nan ¢pupmoit Microsoft u monnoe
Ha3BaHHE KOTOPOTO - sA3BIK MakpoaccemOiepa, cokpameHHo - MASM (cmbica mpu-
cTaBkH "Makpo" OyJIeT MOHATEH MO3XkKe). DTOT A3BIK Hambojee YacTO HMCIOIb3YeTCs Ha
INK. OT™MeTHM Takke, YTO MMEETCA HECKOJNBKO Bepcuil camoro sizbeika MASM; mbl Oy-
neM paccMmaTpuBarh Bepcuio 4.0 kak HamboJsiee M3BECTHYIO M SBISIOMIYIOCS 0a30BOM IJIs
OpyTUX SI3BIKOB accembiepa. MMeHHO 3Ty Bepcuio Mbl OyJeM NMOHMMAaTh B AalbHEHIIEM
IoJ cloBaMH "S3BIK acceMmOiepa" u cokpamenuem SA.

Ilpn ommcanmm cuHTakcuca SIA Mbl Oygem wucmosnb3oBath (opmynsr bakyca-Haypa
(BH®) co cinenyomumMu JOTOIHECHUSMH:

* B KBaJApaTHBIX cKkoOKax 6y}1eM YKa3pIBaTh KOHCTPYKIHHU, KOTOPBIE MOXHO OIIyC-
KaTh; Hampuwmep, 3amuch A[B]C osnagaer nub6o tekct ABC, nu6o texct AC;

* B QurypHsie ckoOku OyaeM 3aKno4yaTh KOHCTPYKIHH, KOTOpPbIE MOTYT OBITH TOB-
TOpeHB! JI000€e YHCIO pa3, B TOM YHCIe M HH pa3y; Hampumep, 3amuch A {BC)
o3HauaeT J000# u3 ciexyromux tekcros: A, ABC, ABCBC, ABCBCBC u . 1.
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2.1. JlekceMBbI

I/I3y'—I€HI/IC SIA HauHeM c pacckaza 0 TOM, KaK B HEM 3aIllUCBhIBAIOTCs JICKCEMbI - Ta-
KHue HpOCTCP’IIHPIe KOHCTpYKIHH, KaK MMEHA, 4YHUCjia U CTPOKHU.

2.1.1. HpentHdpHuKATOPHI

WnentudukaTopbl Hy>KHBI JUli 0003HAUYEHHs] PA3IMYHBIX OOBEKTOB IPOrpaMMbl - Iie-
pEMEHHBbIX, METOK, Ha3BaHUH omepauuil U T. 1.

B A upentuduxatrop - 3TO IOCIENOBATEIbHOCTh U3 JIATUHCKUX OykB (0Ooibmnx
1; Majémx),ﬂ;umbp U CIEIYIONMX 3HAKOB:

HpI/I‘ICM Ha 3Ty IOCJICAOBATC/IbHOCTD HAKJIAJABIBAIOTCS CICAYIOUIUE OIr'paHUYCHUS:

* JuIMHa uaeHTHdUKaTOpa MOXKeT ObITh JI0OOH, HO 3HAYALIMMU SBISIOTCS TOJIBKO
nepeele 31 cuMBON  (MACHTU(UKATOPHI, OTJIMYAIOIIUECSs TOJbKO B 32-i
U NOCIEAYIOUMX MO3UIUAX, CUYMTAIOTCS OAMHAKOBBIMHU);

* upeHTH(UKATOpP HE NOJDKEH HauumHaThes ¢ nupsl (7A - omubka);

* TOYKA MOXET OBbITh TOJBKO IEPBBIM CHUMBOJIOM HAeHTH(UKaTopa (.A - MOXKHO,
A. - Hemb3s);

* B HJCHTH(HUKATOpaX OJHOMMEHHbIe OOJbIIME U Majible OyKBBl CUHTAIOTCS
skBuBaJIeHTHBIME (AX, AX, aX M ax - OHO U TO Xe);

Oco60 mojguepkHeM, 4TO B MIACHTU(PHUKATOPAX HEb3s HCIOIb30BaTh OYyKBBI PYCCKOIO
angasura.

WnentudukaTopsl Aensrcs Ha ciayxeOHble ciaoBa M uMMeHa. CiyxkeOHble clloBa HUMe-
I0T 3apaHee ONpEJEeNeHHbIH CMbICI, OHH HCHOJb3YIOTCS A O00O3HAueHHs TaKuX
o0bexToB, kak peructpbl (AX, SI u 1. m.), HasBauus xomann (ADD, NEG u 1. n.)
u T. 0. Bce ocranbHble MAEHTU(UKATOPHI HA3bIBAIOTCS MMEHAaMH, MPOrPaMMUCT MOXKET
MOJIb30BAaThC MMM IO CBOEMY YCMOTpPEHMIO, 0003Hauyas MMM IEpEeMEHHbIE, METKH MU
JIpyrue oOBEeKThl NMPOrpaMMBbl.

B kxauecTBe MMEH BOOOIIE-TO MOJKHO HCHOJIB30BaTh U HEKOTOpbIE CIy)KeOHbIE CIIOBa,
OJIHAKO HACTOATENIbHO HE PEKOMEHIYEeTCs 3TOro JeNaTh.

2.1.2. Ilensie uucia

B 1A umeroTcs cpeincTBa 3alMCH LENbIX W BEIIECTBEHHBIX 4nced. Ho kak yxe ObLIO
CKa3aHO B IN. 1, BelIeCTBEHHbIE YMCJIAa Mbl HE pacCMaTpUBAaeM, IOITOMY 3JeChb pac-
CMaTpUBAIOTCS TOJBKO LEJIble YHCIa.

Llenble umciaa MOTYT OBITH 3alHMCaHbl s ACCATHYHON, NBOMYHON, BOCBMHPUYHOU M
IICCTHANATEPUYHOIl CHCTEMax CUMCICHHsA (OPYrHe CHUCTEMBl HE JaomyckaroTcs). [ecs-
THYHBIC YHCJIa 3alUCHIBAIOTCS KaK OOBIYHO, a BOT NPH 3alUCH YUCEN B JAPYTHX CHCTE-
Max B KOHI[ YHCJIa CTaBUTCS cheludukaTop - OykBa, KOTOpas YKa3blBaeT, B KaKoii
CHCTEME 3aIlMCaHO 3TO YHMCIO: B KOHIIE JABOMYHOIO 4Mcia craButcs Oyksa b (binary), B
KOHIIE BOCBMEPHYHOTO 4mcia - Oyksa o (octal) mnm OykBa q (OykBa "0o" O4YeHb MOXO0XKa
Ha HOJb, TO3TOMY JJIsi MEHBIIEH IyTaHUIBI PEKOMEHIYETCS HCIoNb30BaTh OykBy "q"),
a B KOHIlEe HIecTHajauaTepuyHoro uucia - OykBa h (hexadecimal). Pamum oGmHuocTH

"ANANOr-Muoun”
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cnenuduxarop, a umeHHo OykBy d (decimal), paspemaercss ykas3blBaTb U B KOHIE Je-
CATUYHOTO YMCJIa, HO OOBIYHO DTOrO HE JENaloT.

ITpumepsr:
NeCATHYHBIE dYHCIA: 25, -386, +4, 25d, -386d
JIBOHWYHBIE YHCIA: 101b, -11000b
BOCHMUPHMUYHBIE dYHCIIA: 74q, -74q
mecTHAaAaTepUUHBIE YHCIA 1AFh, -1AFh

CrenaeM mapy 3aMe4aHHUil O 3alUCH HIECTHAJLUATEPUYHBIX YHCEI.

Bo-nepBbIX, eciau Takoe 4yuclO HauuHaeTcs ¢ "OykBeHHOH" uudpsl (A-F), Hampu-
Mep AS5h, Torja CTaHOBUTCS HENMOHSATHBIM, 4TO O3HAYaeT 3Ta 3alUCh - YUCIO WIU
unentupukarop. YroO6sl He OBUIO IyTaHHULBI, BBOAUTCA cledylollee TpeOoBaHME: eciu
HIeCTHAAATepUYHOe YUCI0 HauuHaercs ¢ uuppsl A-F, To B Havane uuciia o0s3aTelb-
HO JOJDKEH OBITh 3alMCaH XOTs Obl OJMH HE3HAYallMi HOJb:

OASh - 4wucio, ASh - uagentuduxartop.

Bo-BTOpBIX, Kak U B Cilyuyae MIACHTH(QHUKATOPOB, B YUCIIAX Majble U Oousbline OYKBBI
OTOXKAECTBIAIOTCS, M03TOMY OykBbl-crienuduxaropsl (h, b u T. 1.) u OykBeHHBIE
mectHaguaTepuynsle quppel (A-F) MOXHO 3amuchIBaTh KaK MalbIMH, TaK U OOJNBIIUMH
oyksamu. Hampumep, 1Ah, lah, laH m 1AH - 3t0 omHO u TO Xe ymcino. B manpHei-
meM Mbl OyleM IpHAEPKHBATHCS TAKOTO INpaBuia: OykBeHHble LUGPH OyneM 3amuchi-
BaTh OonbmiuMM OykBaMM, a cneuMuKaTOpsl - MaibiMu OykBamu (Hampumep: 1Ah).
Tak mosryyaercss HauboJiee HarIAHAs 3alUCh.

2.1J. CHUMBOJIbHBIE JaHHbIE

CuMBOJIBI 3aKiII04alOTCs JTM00 B OoAMHApHbIE, JMOO B ABOHHBIE KaBbIUKH: 'A' min
"A". EcrecTBeHHO, jeBass U IpaBas KaBbIYKH JOJDKHBI OBITH OJMHAKOBBIMU: 'B" wmim
"B' - omubka.

Crtpoku (1ocies0BaTeIbHOCTH CHMBOJIOB) TaK)K€ 3aK/IIOYalOTCs J1HO0 B OJMHApHBIC,
100 B IBOWMHBIE KaBbIYKH: 'A+b' mnun "A+B".

Tenepb K0e-4TO yTOUHHUM:

* B KauecTBE CUMBOJIOB MOJKHO HCIIOJIb30BAaTh PYCCKHE OYKBBI;

* B CTpPOKax OJHOMMEHHBIC OoiblIMe W Majble OyKBbI He oToxaecTBisoTcs ('A+B'
u 'atb' - paszHble CTPOKH);

* ecllM B KayecTBE CHUMBOJIa WJIM BHYTPH CTPOKHM HAJ0 YKa3aTb KaBBIYKY, TO
JIeJIaeTCsl ITO TaK: €CJIM CHUMBOJI WJIM CTPOKA 3aKJIOY€HAa B OJAMHAPHBbIE KaBBIUKH,
TO OAMHApHYIO KaBBIYKY HAJ0 yJABaWBaTh, a BOT JBOWHYIO KaBBIYKY HE HaJIO0
yZABanBaTh, U HA00OPOT, €CIM BHEIIHWE KABBIYKH JABOWHBIC, TO JBOHHAs KaBBIYKa
JIOJKHA y/IBaUBAThCs, a OJUHApHAs HE yJBaUBaCTCSA:

‘don''t' ‘don"t' "don't" "don""t"

CoOCTBEHHO paau Toro, 4yTOOBI HE yABauBaTb BHYTPEHHUE KaBBbIYKHU, B SA3bIK U BBC-
JACHBI 1Ba BHJla KaBbIY€K, OrpaHHYHBAIOMINX CHUMBOJIbBI U CTPOKH.
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22. IIpennoxenus

HporpaMMa Ha SIA - 31O oCJIC10BATCIBbHOCTD Hpe}IHO)KCHHI‘/'I, KaXx10€ H3 KOTOPBIX
3allUCHIBAETCS B OTJIEIBHOM CTPOKE:

«KOPEAITOKCHHUE»

<MPpEeaIOKEHHUEC
«TIPENTOKEHHUEN

TlepeHOCHTH TIPE/UIOKEHUE Ha CIEAYIONIYI0 CTPOKY HJIHM 3aIllMChIBATh B OJHOH CTpPOKE
JIBa TpeJIoKeHus: Henb3s. Ecnm B mpemnoxenun Oonee 131 cumBona, To 132-if u Bce
MOCJIEAYIOIHNE CHMBOJIBI UTHOPUPYIOTCSI.

Ilpu 3anucu MpeatioKeHuid AeHCTBYIOT CIEIYIOIIHe IpaBHiia PACCTAHOBKH MPOOEIOB:

e mpoben oOs3aTeneH MeXIy pAAOM CTOSIUMHM HACHTUGHUKATOPAMH  H/MIH
yyciaaMu (4TOObI OTAENUTH MX APYT OT ApYyra); !

*  BHYTPH UAECHTH(UKATOPOB M YHCEN NMPOOENbl HEJIOMYCTHMBI;

* B OCTIbHBIX MECTax HPOOEIbl MOXKHO CTaBUTh WJIM HE CTaBHTb;

*  TaM, IJe JONyCTHM OJMH Ipo0Oes, MOKHO CTaBUTh JII000e 4HCI0 Npobeios.

OTH mpaBmiia HE OTHOCATCS K IpoOeaM BHYTPH CTPOK, Tie NpobOes - oObIYHBIN 3HA-
qanui CUMBOJI.
ITo cmblciy Bce mpemioxkeHus SIA nensiTcs Ha TPU TPYIIbL:

. KOMMEHTapUHu,
* KOMaH/BbI,

*  JMpeKTHBHl (IIpuKassl accemOuepy).
PaccmoTpuM Kaxxablif U3 3THX TUIIOB IPEAJIONKEHUH.

2.2.1. KommeHTapuu

KomMeHTapuu He BIHUSIOT Ha CMBICJI MPOTpaMMBbl, MPH TPAHCIALHUU accembiep ur-
HopupyeT ux. OHH TpeaHa3HAYeHbI JUIs JIIOAEH, OHH MOSCHSIOT CMBICI MPOIPaMMBI.

KomMeHTapreM cuuraercs Jito0as CTpoKa, HAYMHAIOIIASACS CO 3HaKa "TOYKa C 3ars-
Toi" (mepen HUM MOXeT OBITh JF00OE umciio mpobenoB) nubo mycras cTpoka (TouHee,
CTpOKa, B KOTOPOIl HET MHBIX CHMBOJIOB, KpOMe Mpo0esioB). B KOMMEHTapusAX MOKHO
UCII0JIb30BATh JIIOOBIE CHMBOJIBI, B TOM YHCIIE U PyCCKHE OYKBBI.

Hanpumep, KOMMEHTapUsAMH SABJISIOTCS |- U 3-51 CTPOKH B CIIEAYIONIEM TEKCTE:
;9TO KOMMEHTapuit
ADD AX, O o
MOV BX,2

IIpennoxeHUss-KOMMEHTapUN OOBIYHO HCIIOJIB3YIOTCS JJIsi IMOSICHEHHS HE OJHOM KO-
MaHJbl (3TO MOXHO CJlieNaTh, KaK YBHAHMM, B CaMOH KOMaHJE), a ILeJOi TIpyHmbl KO-
MaHJl, CIEAYIOMINX 332 TUM KOMMEHTapueM:

;Beiuncaenue C=HOJ(A,B)

"ONATIO-MUDN"
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nyCTBIe K€ CTPOKH 00BIYHO HUCIIOJIB3YKOTCA Jid TOrO, YTOOBI OTACIIUTL OJAHY 4YacCTb
IporpaMmmbl OT llpyFOﬁ, 4TOOBI cAeiaTh HarjasAHee NCJICHUE NPOorpaMMbl Ha YacTH.

OTMCTI/IM, yT10 B SIA JAOIMYCTUM U MHOTOCTPOYHBIH KOMMCHTapr/'I. On JOJI)KCH Haydu-
HaTbCA CO CTPOYKH

COMMENT <mapkep> <TeKkcT>

(COMMENT - 310 oana u3 aupektuB S1A). B kauectBe Mapkepa Oepercs NepBblil 3a
ciopom COMMENT cumBos, OTIMYHBIA OT mpoOena; 3TOT CHMBOJI HAuMHAET KOM-
MeHTapuil. KOHIIOM Takoro KOMMEHTapHs CYUTAaeTCs KOHEI| MEepBOH U3 MOCIETyHOIUX
CTPOK NPOrpaMMbl, B KOTOPO# (B M00O0H IMO3UIMM) CHOBA BCTPETHIICS ITOT XK€ MapkKep.
Hanpumep:

COMMENT * Bce
3TO SABISAETCSH

KOMMEHTApHUEM * W 3TO TOXe

Taxkoit BUJI KOMMCHTapus 00BIYHO HCIOJIB3YyCTCA, KOorJxa Hano (HanpnMep, npu oT-
namce) BPEMEHHO HUCKJIIIOYHUTH M3 IIPOrpaMMbI HeKOTOpBIﬁ cc (bpal"MeHT.

2.2.2. KomaHabl

npe}lHO)KCHI/Iﬂ-KOMaHZ[BI - OTO CHUMBOJIbHas Q)opMa 3allMCH MAIOIWMHHBIX KOMAaHHI. 00-
IIH/Iﬁ CHHTAKCHC J3TOro THIIa npe}mome}mﬁ TAaKOB:

[<meTka>:] <mHeMmMoKkon> [<omepaHAb>] [;<KOBIMEHTapHuii>]
IIpumepsr:

LAB: ADD SI,2 ;u3MeHeHHE HHAEKCA
NEG A

CBH

Memka

CHHTaKCHYECKH, METKa - 3TO0 UMs. Ecim MeTKa ecTh, TO IOcCIe Hee 0013aTeIbHO
CTaBUTCS JIBOCTOYHUE.

MeTka HyXHa AJI1 CCBHUJIOK Ha KOMaHAY M3 APYIMX MECT IPOrpaMMbl, Hampumep, AJs
Iepexoja Ha 3Ty KOMaHJy. B oTiaumdue OT MalIMHHOIO $3bIKa, IZle HAJ0 BBICUYUTHIBATH
azpeca siYeeK, B KOTOpbIC MOIMAJAIOT KOMaHABI, YTOOBI 3aTeM yKas3blBaTh 3TH ajpeca
B KOMaHJax mepexoja, B SIA J0CTaTOYHO JIMIIb IOMETUTh KOMAaHAY U 3aTEM CChUIATHCS
Ha Hee M0 METKe.

B SIA paspemaercs B OAHOI CTpOKE YKa3blBaTh TOJBKO METKY (C JBOETOYHEM)
u Oonbine HHUYero. Takas MeTKa, CUMTAETCS, METHUT CIEAYION[YI0 KOMaHAy HpPOTrpaMMBbl.
OTta BO3MOXHOCTH IIOJIE3HA, 10 KpallHEeH Mepe, B JABYX cilyd4asX: KOTJa KOMaHIy Haso,
MOMETHTB IByMsI WK Oojiee METKaMH U KOT/ia METKa OYeHb JUIMHHAS U TIOTOMY OCTaThbHas
YacTh KOMaHJAB! CIMIIKOM CHUJIBHO CABUIAETCS BIIPABO, UYTO MJIOXO CMOTPHUTCS.

IIpumep:

INITIALIZATION:
LAB: ADD BX,AX
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Mmnemoxoo

MHeMoKkoa (MHEMOHHYECKHH KOJ) SIBISETCS 00s3aTeNbHOW YacTbl0 KOMAaHIbl. JTO
ciny)xeOHOe CIIOBO, yKa3blBalolllee B CHMBOJILHON (opme omepanuio, KOTOPYIO JOJDKHA
BBIMOJHUTh KOMaHAa. B SIA He ucrmonb3yroTcs UupoBbIE KOIbl ONEpaluid, Omnepaunuu
YKa3bIBAIOTCS TOJBKO CBOMMH CHMBOJIBHBIMH Ha3BaHMSIMM, KOTOpPbIE, KOHEYHO, Jerde
3aMoOMHHUTH (CIOBO "MHEMOHH4YECKHU" O3Ha4aeT "Jerko 3amoMHHarouuics").

CamMy MHEMOKO/BI Mbl OyJeM paccMaTpHUBaTbh MO XOXy Jesa, MPH ONHCAHHUH KOMAaHI.

Onepanosi

OmnepaHbl KOMaHZbI, €CIM OHH €CTh, OTACNAIOTCA IPYr OT Apyra 3amatbiMu. Orme-
paHapl OOBIYHO 3aMUCHIBAIOTCS B BHMAE BBIPAXKEHUH, O KOTOPHIX Mbl eme Oyner
roBoputh. I[loKa JHIIL OTMETHM, YTO YAaCTHBIMHM CJIy4YasiMM BBIPQKEHUH SBISIOTCS
ypciia ¥ MMEHa MepeMeHHBIX. B oTnuunMe OT MalmMHHOTO si3blKa, B Sl A B KOMaHAax He
yKa3bIBalOTCS ajpeca siueek M, 4TOoObl COCNaThCs Ha KaKyH-TO HEPEMEHHYIO (S4eiKy),
eil 1aloT MMS, a 3aTeM B KOMaH/aX YKa3bIBalOT 3TO MMS.

Kommenmapui

B koHLe KOMaHABI MOYKHO IOMECTHTh KOMMEHTAapHH, AJsl 4ero Haxo IOCTAaBUTh
TOYKY C 3alsTOW M BBHINKCATh 332 HEW JII0OOW TEKCT, KOTOPBIH U OyAeT paccMaTpUBATHCS
Kak komMmeHTapui. Takoil koMMeHTapHii, B OTJIMYHE OT KOMMEHTapUEB-NPEJI0OKEHUH,
O0OBIYHO MCHOJIB3YETCS VISl MOSICHEHHS UMEHHO JAaHHOW KOMAaHJBI.

2.23. JAupeKTuBHI

I[ToMuMO MamIMHHBIX KOMaHJ B mporpamme Ha SIA Hajo ykasplBaTh M JAPYrHe BELIH.
Hanpumep, Hano cooOmare, Kakue KOHCTAHTbl M IEPEMEHHbIE HCHOJB3YIOTCS B IPOr-
paMMe M Kakue MMEHa Mbl UM Aaud. DTO JeNaeTcs ¢ MOMOLIbIO MPEJIOKEHUH, Ha3bl-
BaeMbIX MpHKa3aMH acceMOJepy WM TUPEKTHBAMH.

CHUHTaKCUC AUPEKTUB CIEAYIOLIUIL:

[<upIi>] «Ha3BaHHEC MAUPEKTUBBI» [«KOMEPAaHABI»] [;«KOMMEHTaApHU»]
[Ipumep:
X DB 10,-5,0FFh ; maccus X

Kak BumHO, ¢opMaT IUpPEKTHB B IeJIOM coBmagaer ¢ ¢opmaroM koMmauxa. Enun-
CTBEHHOE OTJIHMYME - B JUPEKTHBE I10CIIE UMEHH, €CIIM OHO €CTh, HE CTABUTCS ABOETOUHE.

Wms, yka3biBaeMoe B Haualle AMPEKTHBBI, - 3TO, KaK MPABHJIO, MUMsS KOHCTAHTBI WU
MEepEeMEHHON, ONMUChIBAEMON NaHHOW AMpPeKTUBOW. B Hamem mpumepe X - 9TO UMs Ie-
PEMEHHOW-MaccuBa U3 TPEX DJIEMEHTOB.

Has3BaHusi nMpexTHB, KaKk M MHEMOKOZbI, - ciyxeOHble cinoBa. [Ipu stom 3apanee
U3BECTHO, KaKue ciyXeOHble clioBa 0003HAYalOT IUPEKTHUBBI, a KaKue - MHEMOKOJbI,
W MyTaHUIbl 371ech HeT. HasBanmus nupekTuB OyayT yKa3bIBaThCsl 10 Mepe 3HAKOMCTBa
¢ JMPEKTHBAMH.

OcTanbHble 4aCTH AMPEKTUBBHI (ONEpaH]Ibl U KOMMEHTApHil) 3allUCHIBAIOTCS TaK XKe,
Kak M B KOMaHJax.

"ANATIOr-Myuoun”
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2.2.4. CchlIKH Ha3aj U BIEpend

Tenepp caenaeM HECKOJIbKO 3aMEYaHMH O METKax M MMEHaXx.

Bo-nepBbIX, METKM KOMaHJ M HMEHa (KOHCTaHT, MEPEeMEHHbIX M T. II.), YKa3bIBa-
eMble B JUPEKTHBAX, - 3TO, BOOOIIE IOBOPs, pa3Hble BEMIM KaK MO CMbICIY, TAaK M IO
psany dopmanbHbIX npusHakoB. OAHAaKO, €CM HE BJIABAaThCS B J€Taad, TO METKH
MOJKHO paccMaTpuBaTh Kak HMMeHa koMaHa. IlosToMy B panbHEHIIEM IOJ TEPMHHOM
"ums" Mbl OyaeM OOBIYHO MOHMMATh KaK MMEHA MEPEMEHHBIX, TaK U METKH.

Bo-BTOpBIX, MOSsIBIICHME MMEHH B Hayaje KOMAHIbl MM JUPEKTHUBBI CUMTACTCS OIH-
caHUEeM JaHHOTO nMeHH. B SIA neiicTByer ofliee mpaBMiio: Kaka0€ HMs JOJKHO OBITH
ONMCAHO TOJBKO Pa3, T. €. B MPOrpaMMe HE JOJDKHO OBITh JABYX HPEMJIONKEHUH C OJHUM
u TeM ke mMmeHeM BHauaine. (M3 3TOro mpaBuiia €CTb HCKIIOYEHHs, OHH OyIyT OroBa-
pHUBaTbCsl SIBHO.)

B-Tperbux, eciu B s3bIKax BBICOKOTO YpOBHSI IEHCTBYeT MpaBWiIO '"CHayaTa OMMILU
U JHIIb 3aTeM HCHoJb3yH", To B SIA Takoro mpaBmjia HET U HMMEHEM MOXHO MOJb30-
BaThCsl (CCbUIATHCS HA HEro) Kak JI0 ero ONMCaHus, Tak M mnocie onucanus. Iloatomy
JOMYCTHMBI 00a CIeyIOUHUX CIy4das:

Uto0Obl pa3nuuaTh 3TH CiIy4ad, BBOJSIT TEPMHHBI "ccbUlka Hazad' W ''ccbUika BIe-
pen". Ccbuika Hazan (CM. clieBa) - 3TO CCHUIKA Ha MMs, KOTOPOE MO TEKCTY MPOTPaMMbl
ONKMCAHO paHblle, a CChUIKa BIepea (CM. CIpaBa) - 3TO CChUIKA Ha HUMs, KOTopoe Oyaer
ONMCAHO MO3XKeE.

Ipu TpaHcnsuuu accemOiIep MpPOCMAaTPUBAET TEKCT Mporpammbl Ha SIA CBepXy BHU3.
Korna oH BcTpedaeT cChUIKY Ha HMs, KOTOpOE yKe OBbLJIO ONMCaHO, TO OH, HMes
K 3TOMY MOMEHTY BCIO MHGpOpPMaluio 00 HMMEHH, MOXET NPaBHIbHO OTTPAHCIMPOBATH
JNaHHylo cchlIKy. Ho ecnm emy BerpeTuiach CChlIKAa BIEpeA, T. €. MMs, KOTopoe emé
HE ONMCAHO M O KOTOPOM OH IIOKa HHMYEero He 3HAeT, TO OH HE BCEeraa MOXeT
MpPaBUWIBHO OTTPAHCIMPOBATH OTy CCBUIKY M IIOTOMY 34€Ch HEPEIKO BO3HHMKAIOT
npobnembl. B cBs3u ¢ 3THM, XOoTa B wenoM S A M [IOmMycKaeT CCBUIKH BIepes,
B HEKOTOPBIX CIy4asX TaKMe CCBUIKHM 3ampeuiarorcs (3TH ciaydad OyIayT OroBapHBaThCs
SIBHO), MO3TOMY JIY4Il€ BCEr0 CTapaThCs HE MCHOJIb30BaTh CCHUIKU BIEPE.

2.3.  /lupeKkTHBBI ompeeJeHUs] JTaHHBIX

Jnst omucaHusl MEPEeMEHHBIX, C KOTOPBIMH paboraeT mporpamma, B SIA HCIONB3Y-
I0TCS TUPEKTHBBI onpeleneHus NaHHbIX. OnHa M3 HUX NpEeAHA3HAYeHa Ui ONUCAHUS
JaHHBIX pa3MepoM B OaiiT, BTOpas - JUIsl ONMCAaHWs JAHHBIX pPa3MEpoOM B CIIOBO,
a TpeTbs - JUId ONMCAHMS JAHHBIX Pa3MEPHOM B JIBOHHOE cJ0BO. B ocTambHOM 9TH
JUPEKTUBBI NPAKTHYECKH HE OTIMYAIOTCS APYT OT Apyra.

23.1. upextuBa DB ><<

Mo nupextuBe DB (define byte, ompenenuth 0aHT) OmpeneNstOTCS JaHHBIE pa3Me-
pom B Oant. Ee cunTakcuc (0e3 yuera BO3MOXKHOIO KOMMEHTapHusi B KOHIIE) TaKOB:  ?

X
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[<upis>] DB <omepana> {,<omepanp>>

Berpeuass Takyro IUpeKTHBY, accemOiep BBIYMCIAET ONEPaHIbl M 3alUChIBACT MX
3Ha4YeHHs B TOCJEJOBaTelbHbIe OalThl maMsaTu. [lepBoMy u3 3THX 0aiiTOB gaeTcs yka-
3aHHOE UMs, 10 KOTOPOMY Ha 3TOT OaiiT MOXHO CCHIIATHCS M3 APYTUX MECT IPOTPAMMBI.

Cy1ecTByeT JBa OCHOBHBIX croco0a 3aJaHus omepaHaoB AupeKTHBbl DB:

* 7 (3HaK HEONPEENICHHOr0 3HAYCHHUS),
* KOHCTAaHTHOE BBIpa)XEHHE CO 3HaueHueMm oT -128 mo 255.
OcranbHble CHOCOObI 3aJjaHKs OTEPAHAOB MPOU3BOAHBI OT ITHUX ABYX.

nepand 2,
03MOXHBIH TPUMEP:

x DB ?

ITo »To nupekTHBe omuchiBaeTcs nepemeHHas X. Jlias Hee OTBOAMTCS OOMH OailT
nmaMsTH, B KOTOPBI HUYEro He 3amuchiBaeTcs (B 3TOM OaiiTe Oyaer TO, 4TO OCTajoCh
OT MpeAblaylIell MporpamMmbl, M HpenyrajaaTb, YTO TaM HAXOAMTCS, Henb3s). B stom
cilydae rOBODAT, YTO IEPEMEHHas He IOJIyyaeT HAyaJlbHOTO 3HAYCHHS.

I'nme orBoautcs »toT Oaiit? TpaHcmupys mnporpamMmy, accemOiep NpoCMaTpUBAET
MPEUIOKEHNE 3a MPEUIOKESHUEM M Pa3MEIlaeT COOTBETCTBYIOIIME UM MAIIMHHBIE Mpel-
CTaBJICHUS B MOCJIEI0OBATENbHBIX Suelikax nmamatu. [loatomy, BcTpeuas aupektuBy DB, on
OTBOJMT TI0J] yKa3aHHYIO MEPEMEHHYIO MEPBBIH U3 elle He 3aHAThIX 0aWTOB maMsaTH. DTO
CIIeZlyeT YUUTHIBATh M, HAIIPUMEDP, HE HA/0 BCTABIATh AUpeKTHBY DB Mexny komaHnamu.

Breigenue GaiiT moa mepeMeHHYyH0, accembiiep 3amoMuHaeT ero agpec. Koraa oH cHo-
Ba BCTPETUT B TEKCTE NPOrpaMMbl MMs JTOH NEPEMEHHOH, TO OH 3aMEHMT €ro Ha JaH-
HBIi aapec (B 9TOW 3aMeHE W 3aKIIOYaeTCsl TpaHcisAlus uMMeH). Takum oOpa3oM, B OT-
JMYne OT MAaIIMHHOTO f3bIKa, B SIA ye He Halo ClIeAuTb 3a aJpecamMu s4yeek, B KOTO-
pBIX pa3MelaloTcsi MepeMeHHble, a JOCTaTOYHO AaTh NEPEMEHHBIM HMEHa M 3aTeM
CChUIATbCA HA HUX IO 3TUM MMEHaM, BCE OCTalbHOE CJENAeT 3a Hac accembuep.

Anpec s4eliKH, BBIZCICHHON MepeMeHHOM ¢ MMeHeM X, MPHUHSATO Ha3bIBaTh 3Haye-
HUeM uMeHH X (He HyTaTh C COJEPKUMBIM siueiiku mo 3tomy azapecy!). Kpome Ttoro,
10 ONHMCAaHHUIO NMEPEMEHHON accemOiep 3alOMHHAeT, CKOJIbKO OalTOB 3aHHMMaeT mnepe-
MEHHasi B HaMsATH. OTOT pa3Mep Ha3bIBaeTCsd TUIIOM HMMEHH IepeMEeHHOH. 3HaueHHe
(ampec) u Tun (pa3Mep) MMEHH MEPEMEHHOW OJHO3HAYHO ONPEICNAIOT s4ueiiKy, 0003Ha-
yaeMylo 3TUM uMeHeM. HamomHum, uTo ¢ ogHoro u toro ke azapeca B IIK moryr Ha-
YHHATBCS SYCHKH PasHbIX pa3MepoB - U OalWT, U CIIOBO, M ABOWHOE CJIOBO, MOATOMY
KpoMe HaJaJbHOro ajpeca syelku Hago 3HaTh H e€ pasMep. B cBs3u ¢ ITUM
accemOuiep 3alOMUHAET KaK ajpec NMepeMeHHOM, TaKk U ee pasmep.

B s3pike SIA uMeIOTCS Tak Has3bIBa€MbIe OMEPaTOpbl. DTO oOlIee Ha3BaHHE TaKUX
MOHATUH, Kak (GyHKUMHM M omnepauuu (tumna apudmeruueckux). OO omepaTtopax pac-
CKa3 BHepelIy, a ceddyac pacCMOTPHM JIHMIIb OJUH M3 ONEPAaTOPOB - ONEPATOp THUIA, KO-
TOPBIM 3amHCBHIBAETCA TaK:

type <ums>

"ANATIOr-Myuoun”
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3HavueHHEM 3TOr0 ornepaTtopa siBisercs pa3Mep (B OaHTax) sUEWKH, BBIJCICHHOW MOJ
NepeMEeHHYI0 ¢ yKa3aHHbIM HMeHeM. Eciu mepemeHHass omucaHa mo aupekTuBe DB,
T. €. Kak OaiiToBas mepeMeHHas, TO Ul €€ MMEHHM 3HaYeHHE HTOro ornepaTropa paBHO 1.

OtMmeruM, yTo B A ecTh cranmapTHas koHcTaHta ¢ umMeHeM BYTE u 3nauenuem 1,
MOATOMY MOXHO 3alucaTh TaK:

TYPE X = BYTE - 1

Onepanod * KOHCMAHMHOe @blpaxy@cenue co 3Havyenuem om -128 0o 255

Mbl paccMOTpes, KaKk MOKHO OIKCAaTh MEPEMEHHYI0, KOTOPOW He MpHUCBauBaeTCs
HHMKaKoro HayanbHOTO 3HaueHus. Ho SI A mo3BoisieT OmMCHIBATH U MEPEMEHHbIE C Ha-
YaJbHBIMU 3HaueHUsAMHU. [ 3TOro B KauecTBe onepaHaa aupexTuBbl DB ykasbpiBaeTcs
BBIpaKEHHME, KOTOpOE acceMOyiep BBIYMCIUT M 3HAYEHHWE KOTOPOTO 3alMIIeT B SUEHKY,
OTBEICHHYIO TOJ NEpeMEeHHYI0. DTO U eCcTh HadaJbHOE 3HaueHHe nepeMeHHou. [lozxe,
IIPU BBIMOJHEHUN TIPOrPAMMBI, €r0 MOKHO OyJneT M HU3MEHHTb, MOXKHO OyAeT YTO-TO 3a-
MUCaTh B ATy A4€HKy, HO K Hayaly BBIIOJHEHHs NMPOrpaMMbl B OTOH sueiike yxe Oyner
HAXOJMThCA JAHHOE 3HAYEHHE.

B mnpocreiimiem u Hauboliee pacHpoOCTPaHEHHOM cllyyae HayalbHOE 3HaueHHE O0anTo-
BOM mepeMeHHOH 3ajaeTcs B BUAE YMCIIa C BEIUYHHOH oT -128 no 255. Hampumep:

A DB 254 ; OFEh
B DB -2 ; OFEh ("256-2-254)
C DB 17h ; 17h

IMo xaxmoi W3 3THX AMPEKTHB acceMOiep OTBOAUT OMUH OalT MOA MEPEMEHHYI U
3aMuChIBaCT B JTOT OalT yka3aHHOoe 4yucio. Takum o0pa3oMm, K Hadaiay BBIMOJIHEHHUS
mporpamMMbl repeMeHHasi A OyneT uMeTh 3HadyeHue 254, mepeMmeHHass B - 3HadeHue -2,
a nepemenHas C - 3nauenue 17h.

OrnepaHa-4MCclio, €CTECTBEHHO, MEPEBOAMTCS acceMOIepoM B JBOMYHYH CHCTEMY.
IIpu sTOoM HeoTpHLATEIbHBIC YHCIIa 3aMUCHIBAIOTCS B MaMATh Kak 4yucia Oe3 3Haka, a
OTpULATENIbHBIC YHCJIa 3alMCBIBAIOTCS B JOTOJHUTEIBHOM KojAe (CM. KOMMEHTapHH K
OUpeKTHBaM). B CBsI3M ¢ 3TMM W MoJy4yaeTcsi, YTO B KAa4eCTBE OMEPAHJOB MOXHO yKa-
3bIBaTh umcia oT -128 mo 255. Orcioma xe cienyer, yto uucia 254 u -2 OyayT mpea-
CTaBJICHbl B MaMsATH OJHMM K TeM jxe Oaiitom OFEh (9T0 misi Hac naHHbIe yucia pas-
JIMYHBI, a AN MalluHbl OHM OJIMHAKOBBI, M eil 0e3pa3nuyHo, 4To 0OO03Ha4aeT OalT
OFEh - umcno co 3HakoM niu 06e3 3HaKa).

B apyrom pacnpocTpaHEHHOM ciy4ae B Ka4deCTBE Ha4yallbHOTO 3HAYCHHS IEPEMEH-
HOW yKa3blBaeTcs CHMMBOJ. Takoe 3HAYCHHE MOXHO 3aJaTh JBOSKO: JUOO yKa3aTh 4YHC-
JIOBOW KOJI 3TOr0 CHMBOJIA, JHOO yKa3aTb cam CHMBOJ B KaBblukax. Hampumep, B cu-
creme koaupoBku ASCII konx cumBona "*" paBern 2Ah, mosromy clieayroiiue IBE Iu-
PEKTHUBBI SKBHUBAaTCHTHBI:

Q DB 2Ah Q DB "*" [/,

e
Bo BTOpOM ciydyae accemOiep caM ONMpEIETHT KOJ yKa3aHHOTO CHMBOJIA WM 3alUIIET

9TOT KOJ B siueiKy mamsTH. SICHO, 4TO 3TOT BapHaHT Jy4Yllle - OH HarJlsJHEe U He Tpe-
OyeT 3HaHMS KOJOB CHMBOJIOB, ITOITOMY €ro OOBIYHO M HCIOJb3YIOT Ha MpPAaKTHKE.



A3bik accembniepa.  HauwanbHble ceedeHuss 30

Mbl paccMOTpenu JBa OCHOBHBIX Cilydas 3aJaHus HadyaJbHOro 3HaueHus. B oOmem
Ke Ccllydae Takoe 3HAUCHME YKa3bIBaeTCsl JIIOOBIM KOHCTAHTHBIM BBIPAXKEHHMEM CO 3Ha-
yeHueM oT -128 no 255. (Ecnu 3HaueHHe BBIXOAUT 3a 3TU IpEJeibl, TO accemoiep 3a-
¢ukcupyer ommnbky.) KoHCTaHTHBIE BBIpOXEHUS aHAJIOTHYHBI apH(pMETHYECKUM BbIpa-
JKEHUSAM SI3BIKOB BBICOKOTO YPOBHsS. MBI MX pPaccCMOTPHM IO3Ke, a MOKa JIUIIb OTMe-
THM, YTO K TaKUM BbIpakeHus oTtHocutcs omepatop TYPE, moasromy momyctuma, cka-
KeM, cleayromas AupekTuBa (uMsi Q OmHMcaHO BbIIIE):

V DB TVYPE Q
KOTOpasi sKBUBajieHTHa aupektuse V DB 1.

Jlupekmuea ¢ HecKobKUMU Onepanoamu

Ms1 paccMmoTpenu ciayyau, Korja B AupekTuBe DB ykaspiBaeTcss oguH omepaHia. OTo
y1o0HO, KOTJa Ha/ll0 ONUCATh CKAJSAPHYIO MEPEeMEHHYI0, HO HEyJ0OHO, KOorja HaJgo OIH-
caTh IepeMeHHyl0-MaccuB. B camom nene, ecnu Hano, K NpUMEpY, OMHCATh MAacCHB U3
4 0aHTOB ¢ HEKOTOPHIMH HAYaJbHBIMU 3HAUYEHHUSMH, TO 3TO MOXHO CIeNaTh TaK:

M DB 2
DB -2
DB ?
DB %'

OTMEeTHM MOIYTHO, YTO B MAacCHBAaX HUMs OOBIYHO JAETCS TOJILKO €ro IepBoMy diie-
MEHTY, @ OCTaJbHbIC OCTABISIOT OE3bIMAHHBIMM, IO3TOMY-TO B HAIlleM IpUMEpe HMs
yKa3aHoO Jullb B nepBoil aupektuBe. Ecnu B gupexktuBe DB He yka3zaHo ums, TO 1O
Hell 0alT B MaMATH OTBOJMTCS, HO OH OCTAETCS OE3bIMSHHBIM.

SlcHO, uYTO, €cIM B MacCUBE MHOTIO 3JEMEHTOB, TO TaKOH CHocoO ONMUCaHus MaccuBa
cauimkoM rpomo3fok. [lostromy B SIA pgomyckaeTcst ympouieHHas ¢opMa oOmucaHus
MacCHBOB, KOIJa OH OINMUCBHIBAETCS OJHOW JUPEKTHUBOH, HO C HECKOJBKHUMM OINEpaH-
JaMHM - CO CTOJIBKMMH, CKOJBKO JJIEMEHTOB B MaccuBe. Hampumep, BMeCTO Haummx
4 NMUPEKTHUB MOXKHO BBHIMUCATH TOJBKO OJHY:

M DB 2,-2,?,"'*'

ITo nupextuBe DB ¢ HeckonbKMMHU OnepaHIaMu acceMOiep BbIAENsSeT B Ma\rSITH CO-
ceHue 0alThl MaMsTH, MO OJAHOMY Ha KaXKIblli OTEpaHl, M 3aluChiBaeT B 3TH OalThI
3HauYeHHs ONepaHAoB (sl omepaHAa ? HUYEro He 3amuchiBaeT). B Hamem mpumepe ac-
ceMbiiep crenyroumM 00pa3oM 3amOJIHUT Ma\rSTh:

M
-l TR R T R A T

OTMeTHM, 4YTO HMMS, yKa3aHHO€ B Hayaje AUPEKTHBBI, UMEHYET TOJbKO INEpBbIH M3
otux OaiToB. B cBs3u ¢ 3tum tun umenu M pasern 1: TYPE M = BYTE. OcranbHbie
ke OalThl ocTaroTcsi Oe3bIMsSHHBIMU. [l CChUIOK Ha HHMX B SIA HCHONB3yHOTCS BbIpa-
J)KeHus1 Bujga M+K, rae K - menoe umcino: M+1 - s cChUIKM Ha 0aiT co 3HaYeHHUEM
FE, M+2 - nns ccwuiky Ha cienyrouuil 6ait u 1. A. Oco00 mog4epKHEM, YTO 3alKcCh

"anNAor-mmoun”
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M+1 He cieayeT MOHUMATh KaK CJIOXKEHHE COIAEPKUMOro siueiiku ¢ mmeHem M ( T. e.
gyucna 2) ¢ yncaom 1. B S1 A 3anuck Buma <uMs>£K O3HA4yaeT, YTO K aApecy yKa3aHHO-
ro UMEHHU Hajo NpuOaBUTh (MM OTHATH) YMCIO K, B PE3yJbTaTe YErO MOIYYUTCS HEKO-
TOpBI HOBBIM agpec, U BOT YK€ IO ITOMY aJpecy U OCYLIECTBISETCS AOCTYI K MaMSTH.
Takum o0Opa3om, JaHHAs 3alUCh O3HAYACT CIOXKEHHME/BBIUNTAHHME aIPECOB.

Onepand - cmpoka

Bo3MoxHO eme oIHO cokpalieHue B AupekTHBe DB: eciam B Hell HECKOJBKO cocen-
HUX OMNEPaHJ0B - CHMBOJIBI, TO HMX MOXHO OOBEIMHHTH B OJAHY CTpPOKy. Hampumep,
CIeIyoIe ABE AUPEKTUBBI DKBHUBAJICHTHBI:

S DB 'a','b','C S DB 'abc'

OtmetuM, uTo ¥ B 3ToM ciydae Tun umenu paseH 1 (TYPE S = BYTE), 1. k.
ar00ast U3 3THX TUPEKTHB SABISIETCS COKPALICHHEM CICAYIOLINX TPEX AUPEKTHB:

s DB 'a'
DB 'b'
DB 'c'

a 37IeCh SICHO BHJHO, YTO UMs S 0003HauyaeT TOJbKO MEPBbIi OalT.

Bonpoc 0 TOM, OOBEAMHSATH COCEJHHE CHMBOJIBI B OJHY CTPOKY HIH HET, a €CIH
00beUHATh, TO KaKHMe HWMEHHO, PEeIlaeT caM aBTOp Hporpammbl. Hampumep, Hamry u-
PEKTHBY MOYHO 3amucaTh M TaK:

S DB 'ab','c' A S DB 'a','be'

Onepand - koncmpykyus noemopenus DUP

PaccmoTpuM emie 0HO BO3MOXKHOE COKpallleHHe B 3amucH AupekTuBbl DB. JloBoib-
HO 4acTO B JUPEKTHBE NPUXOJUTCS yKa3blBaTb OJUHAKOBble omepanibl. Hampumep, ec-
JU MBI XOTHUM OINHUCATh 0alWTOBBIH MaccMB R u3 8 3/1eMEHTOB ¢ HavaabHBIM 3HAYCHHEM
O ast KaXJ0ro M3 HUX, TO 3TO MOXHO CIENIaTh TaK:

R DB 0,0,0,0,0,0,0,0
Tak BOT, 3Ty OIMPEKTHBY MOXXHO 3alHCaTh M KOpOYE:
R DB 8 DOP(O)

3mech B Ka4eCTBE ONMEpaHOa MCIIOAb30BaHA TaK Ha3blBacMas KOHCTPYKIHMS ITOBTOpE-
HUs, B KOTOPOW CHauaTa yKas3blBaeTcs KOd(p(HUIHMEHT MOBTOPEHHS, 3aTeM - Ciy)eOHOoe
caoBo DUP (duplicate, konupoBatp), a 32 HUM B KPYIJIBIX CKOOKax - MOBTOpsieMas Be-
JIWYHHA.

B ofuiem cinyuae 3Ta KOHCTPYKLHS HMEET CIEAYIOUIHA BUJ:
k DUP (pi#¥ p2, ---» DPun)

rIe K - KOHCTAaHTHOE BBIPQKEHHE C MOJOXKMTENbHBIM 3HaueHueMm, m>=l, pj - 000
JOMYCTUMBIA omnepaHa AUpeKTuBbl DB (B 4acTHOCTH, 3TO MOXeET OBITh CHOBa KOH-
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cTpyKuMs mnoBTopeHus). JlaHHas 3amuch SBISETCS  COKpalleHWeM Al K pas
MOBTOPEHHOW IOCIIE0BATENbHOCTH YKa3aHHBIX B CKOOKax ONepaHOB:

Pl‘pl)'--’pna Pnpzv'"’p.’ Sha P.;Pzam’P.

’
———— —— - L

l_____ kpas______l

Hampumep, IupekTUBBl cieBa SKBUBAJICHTHBI JUPEKTHBAM CIIpaBa:

X DB 2 DUP(‘ab’,?,1) X DB ‘ab,?,1,’ab’,?,1
Y DB -7, 3 DUP(0, 2 DUP(?)) Y DB »7,0:7,2,0,2:2,0:7:2

(Tunm umen X u Y - BYTE.)
OTMeTHM, 4YTO BIIOXKEHHOCTh KOHCTpyKuuii DUP MoxkHO Hcmoib3oBaThes Ais Ha-
[JISAHOTO ONMCAHUS MHOTOMEpPHBIX MaccuBOB. Hampumep, TUpeKTHUBY

A DB 20 DUP(30 DUP(7))

MOXHO paccMaTpuBaTh Kak omnucaHue OaiToBoil Matpuibl A pasmepa 20x30, B KO-
TOPOW 3JEMEHThI PACHOJOXKEHbI B HaMsTH CleayloumMm obOpa3om: mepBbie 30 GaiToB -
9TO HJIEMEHTHI MEPBOW CTPOKH MATpHUIllbl, cieaytomue 30 OaHTOB - 3TO 3JIEMEHTHI BTO-
pOH CTPOKH H T. I.

232. HupextuBa DW

HupextuBoit DW (define word, ompeaenuTh CIOBO) OMHCHIBAIOTCS TEPEMEHHbBIC
pasmepoM B cioBo. OHa aHamormyHa AupekTHBe DB, M03TOMYy JNHMINB BKpaTie pac-
CMOTPHM JOIMYCTHMBIC BHIBI €€ ONEPaH/IOB.

Onepano ?
Bo3MoxHbI mpuMep:

A pw 2

Ilo sToit nupexkTuBe accemOiep OTBOAUT MOJA MEPEMEHHYIO A CIIOBO MaMsTH, B KO-
TOpOE HHMYEro He 3alliChIBaeT, T. €. 9Ta NepeMEeHHas He IOJy4YaeT HayaJlbHOro 3Haue-
Hus. Tun mnepeMeHHOil paBeH 2, T. K. OHa 3aHuMaeT [Ba Oaiita. B A ectp
craHaaptHas koHcrtaHTa ¢ umMeHeM WORD u 3HaueHuem 2, mo3ToMy JAaHHBIH (akt
MOJXKHO 3amMcaTh TaK:

TYPE A - WORD = 2. ic-

Koncmanmmnoe evipasxcenue co 3nauenuem om -3276S 0o 65535
Bo3MoxHbIe mpUMepHI:

B DW 1234h
C DW -2

Ilo sTum gupextuBam mox nepemeHHbie B u C OTBOAMTCS MO CIOBY MaMsTH U B ATH
SYEHKM 3alMCBIBAIOTCS YKA3aHHBIE YMCJIA, KOTOPBIE CTAHOBATCS HAYaIbHBIMM 3HAYEHH-
MU 3THX TE€PEMEHHBIX.

"aAnAnor-mmon”
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Kak u B ciaywae nupexktuBsl DB, HeoTpuuaTenbHble 4MCIa 3alHCBIBAIOTCA B NaMATh
Kak yMciaa Oe3 3HaKa, a OTpULATENIbHbIE YMCIA - B JONOJIHHUTENbHOM Koxe. Ilostomy
4yclla, KOTOPbIE MOTYT OBbITb 3ajlaHbl KakK omepaHjbl AUPeKTHBBI DW, NOJDKHBI IpH-
Hajexath otpesky [-2'°, 2'%-1].

Ho 3xecs umeercs u otiauuue or aupektussl DB. Hanomuum, uro B IIK uucna pas-
MEpOM B CIIOBO XpaHATCA B namsatd B "mepeBepHyroMm" Buue. Tak Bor, ma SIA Takue
yyclla 3alUCHIBAIOTCS B HOPMAaubHOM, HENEPEBEPHYTOM BHJE, a '"HepeBopauuBaHHEM"
UX 3aHUMaeTcst caM acceMOiep, MOITOMY IO HALIMM JABYM JUPEKTHBAM IaMAThb 3aloll-
HHUTCS CIENYIOIUM 00pazoM:

C yd4eToM »3TOro Mpu HporpaMMHpoBaHuM Ha SIA MOXHO B 00mEeM-TO 3a0BITh
o "nepeBepHyToM" mpeicTaBieHnH dncen B mamsaTtu [1K.

YacTHBIM cllydaeM paccMaTpHBAaeMOTo BHa olepaHja JUpeKTHBEI DW MoxeT OBITH
CTpPOKa M3 OJHOTO WJIM JBYX CHMBOJIOB, HAallpuMep:

si DW '01'
S2 DW '1'

Ecnu yka3aHa cTpoka W3 JBYX CHMBOJIOB, TOTJa accemOiiep OeperT KOIbl yKa3aHHBIX
cumBoJioB (B HameM ciy4ae - 30h (kox '0") m 31h (kox 'l")) m obpasyer U3 HHUX YHCIO-
cinoBo (303 1h), xoTopoe W cuMTaeTCs HadaJbHBIM 3HAYCHHEM OIMCHIBAEMOW INEpeMeH-
Hoi (S1). Ho kak m mroboe 4mciao pa3MepoM B CIOBO, JaHHOE 3HAaYyeHUE OyaeT 3amu-
caHo B maMmATh B '"mepeBepHyToM" BuAe. Ecium ke B mpaBoil 4acTH JupeKTHBI DW
yKa3aH OJWH CHMBOJ, TOIJla K HEMy CJieBa MPHUIIMCBIBACTCS CHMBOJ ¢ KoaoM 0 u
JanbpHeWme JeidcTBUs accembiepa OyAyT TakMMH e, KaK M B CIy4ae JBYXCHMBOJb-
HOU cTpokd. [T03TOMY MO HAIUM JBYM OUPEKTHBAM IaMsTh OyAeT 3aIOJHEHa CleIy-
omuM o0pa3om:

B cBs3u ¢ TeMm, YTO ONEpaHABI-CTPOKH 3alMCHIBAIOTCS B HaMATh B 'TepeBepHyTOM"
BUJIC, YTO B OOIIEM-TO HE XapaKTEpHO ISl CTPOK, TO IOJOOHBIC ONEPaHIBl PEAKO yKa-
3pIBAIOTCA B AupekTtuse DW.

Adpecnoe evipascenue

B kauectBe omepanja aupektHBbl DW MoxeT ObITh yKa3aHO aJpecHOE BbIpaKeHHE,
T. €. BBIP@XKCHHE, 3HAYCHHEM KOTOPOTO siBiseTcs ajpec. Kak 3amuChIBAlOTCS TaKHE BbI-
paKeHHs, MbI €Il PACCMOTPHUM, a MMOKa JHUIIb OTMETHM, YTO OCHOBHOH ciiydail aapecHOro
BBIPAXKEHUsI - ITO UMs MIEPEMEHHON WM MeTKa. [109TOMY AOIMyCTUM TaKOi mpumep:

C DB ?
D DW C
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B srom ciyyae accemOuep 3amMchiBaeT B CJIOBO, BBIJCJICHHOE I10J IepeMeHHyoo D,
anpec nepeMeHHoi C, KOTOpBIH CTAaHOBUTCS Ha4yaJbHBIM 3HAYCHHEM INepeMeHHou D.

Heckonvko onepandos, KOHCMPYKYUA NOEMOPEHUs
B mpaBoii wactu aupektuBel DW MOXHO ykasaTh j1:000€ YHCIIO ONEPaH/IO0B, a TaKxkKe
KOHCTPYKIMIO TIOBTOpEHHs. BO3MOKHEIM mpumep:

E DW 40000, 3 DUP(?)

2.3.3.  [upexrtua DD

ITo nupextuBe DD (define double word, ompenenuTs JBOWHOE CIIOBO) ONUCHIBAIOTCS
HepeMEeHHbIe, 110l KOTOpbIE OTBOJATCS ABOHHBIE cioBa. IlosToMy HMMeHa 3THX Hepe-
MeHHbIX uMeroT TMn 4 wim DWORD (3HaueHueM 3TOH cTaHIApTHOH KOHCTaHTBI Kak
pa3 sBisgeTca 4ucio 4). B ocTanbHOM 3Ta JUpEKTHBA I0XO0Ka Ha JBE IpeIblaAyLIHe.

JlonycTumble TUIBI ONEPAaHAOB ATOH JUPEKTHUBBI TAKOBBI.

Onepano ?
ITpumep:

A DD ?

ITox TNIEPEMEHHY 10 A BBIJICJISIETCS JBOMHOE CJIOBO, B KOTOpOE€ aCCCMGHCp HHUYCTro HE
3aIllMCbIBaCT, T. €. IIEPEMECHHAas A He IIOJIy4a€T Ha4aJIbHOI'O 3HAYCHUS.

2
Ilenoe uucno co snauenue om -2" 00 221
ITpumep:

B DD 123456h

B nannoM cinyuyae mepemeHHas B monyuaer HauanbHOE 3HAu€HME, NPUYEM 1TO 3HA-
yeHHe acceMOJep 3alUChIBAeT B MaMATh B "NepeBepHyTOM" BHIE:

[iis 56 | 34 | 12 | 00 ]
B

Koncmanmnoe evipancenue (co snauenuem om -2° oo 2°-1)

OO6paTuTe BHHMaHHE Ha JHANla30H BO3MOXHBIX 3HAUYCHHMII BBIPQXXCHHS - OH B IBa pa-
3a MeHbIIE [yala3oHa 4YHcel, KOTOpble MOXKHO 3amucaTh B IBOHOM cioBe. [lemo
B TOM, 4TO B SJA Bce BbIpaXKe€HHs BBIUHCIAIOTCS B 00iacTd 16-OMTOBBIX ymcen, T. €.
pesynbTaThl BCex omepaiuii GepyTcs mo moayio 2'® (I0000h). ITTosToMy MOCTPOMTEH
BbIpa)KE€HHE, 3HAU€HHEM KOTOpOro SBiIsIOCh Obl 32-OuToBOe wminm paxe 17-OutoBoe
4HCI0, He ynacTcs. ENMHCTBEHHOE HCKIJIIOUCHHE - 3TO SBHO 3a1aTh B AUpPeKTHBe DD
"6onbmoe" uucnao. Ecnu jke MBI ykaxkeM XOTs Obl OJHY OIEpalHIO, TO OTBET TYT XKe
Gyzer B3aT mo Moaymo 2'°. Hampumep, mo aupexTHBe

X DD 8000h+8002h

HayaJbHBIM 3HaueHUEM IepeMeHHoi X craHer yucio 2, a He uucio 10002h.

"ONATIO-MUOUN"
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KOHe'-IHO, Takass 0COOCHHOCTH 3aJlaHisl HAYaJIbHBIX 3HAYECHUH IS IIEPpEMEHHBIX pa3-
MEpPOM B I[BOI‘/'IHOG CJIOBO HC€ OYE€HbL-TO IIpHUATHA, HO TaK YK YCTPOCH ﬂA, U OTO HaJo
YUYUTHIBATD.

Adpecnoe evipascenue
Taxkoii omepanj 3amaer abcomoTHbIH aapec. Kak 3to memaercsi, Oymer paccMOTpEHO
Mo3xe, B Il. 7.

Heckonvko onepanoos, KOHCMPYKUUA NOEMOPEHUs
BosMosxHEIH npuMep:

DW 33 DUP(?), 12345h -

2.4. Ill/lpeKTI/lB])I IKBUBAJICHTHOCTH M NPUCBAUBAHUSA

Mbl paccMotpenu, kak B SIA onuchIBalOTCA IepeMeHHble. Temnepb paccMOTpUM, Kak
B OTOM SI3bIK€ ONHUCBHIBAIOTCS KOHCTAHTBHI. ODTO JENaeTcs C MOMOIIbI0 AUPEKTHBBI JKBH-
BajleHTHOCTH - aupekTuBbl EQU (equal, paBHO), UMelolIel ClieNyIOMUil CUHTaKCHC:

<umsa> EQU <omepann>

31ech 0043aTeNbHO JOJKHO OBITh YKa3aHO HMsl, JOJDKEH OBITb M OHepaHi, IpUYeM
TOJIBKO OZUH.
OTa IUPEKTHBA aHAJOTMYHA ONHCAHHIO KOHCTAHTHl B s3bIKe Ilackaib:

const <ums> " <omepaHn>;

JupektuBoit EQU aBTOp mporpaMmsl 3asiBIsieT, YTO YKa3aHHOMY OIIEpaHIy OH JaeT
yKa3aHHOE WMs, M TpeOyer, 4TOOBl BCE BXOXXICHHS 3TOI'O0 MMEHH B TEKCT MPOrPaMMBI
accem0uiep 3aMeHsUI Ha 3TOT onepania. Hampumep, eciu ecTb IUpPEKTHBA

STAR EQU '*'

TO acceMOiuep OyneT paccMaTpHBaTh IPEIUIOKCHUE
T DB STAR

KaK MpeIoKeHne

T DB '*'

Jpyrumu cinosamu, ykazatb ums STAR u ykaszate '*' - 3T0 0ZHO ¥ TO Xe.

Otmerum, uto aupexktusa EQU HocuT umcTo MHQOPMALMOHHBIA XapakTep, MO HeH
acceM0Jiep HUYEro He 3alUChIBAaeT B MallMHHYI0 nporpammy. ITosromy nupekruy EQU
MOXHO CTaBHTh B JII00O€ MECTO NPOrpaMMbl - M MEXJYy KOMaHIaMM, M MEXJy OIHca-
HHUSMH TI€PEeMEHHBIX, U B JPYIHX MecTax.

Teneps paccMOTpuUM, KaKUM MOXeT ObITh omepanj aupektuBsl EQU u B kakux ciy-
yasx II0JIe3HAa 3Ta JAUPEKTHBA.
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Onepano - umsa

Ecnu B mpaBod 4acTH JUPEKTHBBI yKa3aHO WMS PErHCTpa, HNEPEMEHHOH, KOHCTaHTHI
U T. 1., TOrJa HMs cjeBa OOBSBISETCS CHHOHUMOM J@HHOTO HMEHH M BCE
MOCIEAYIONINE BXOX/JIEHHS B TEKCT IPOrpaMMBI ATOr0 HMEHH-CHHOHMMa accemoOiep
. Oyzer 3aMeHATHh Ha MMs, yKa3aHHoe crnpaBa. Hampumep:

A DWW ?
B EQU A
C DW B ; okBuBanmeHtHo: C DW A

MMmeHa-cHHOHUMBI OOBIYHO HCIIONB3YIOTCS IS BBEJICHUs Ooiiee YIOOHBIX, HArJsJHBIX
o6o3nauenuii. Hanpumep, camo no cebe ums peructpa AX HM O 4eM HE TOBOPHT, HO
€CJIM MBI UCIIOJb3YeM 3TOT PEruCTp AJS BBIYUCICHUS KAKOW-TO CYMMBI, TO €0 MOXHO
0603Haunts SUM:

SUM EQU AX

U Jlajiee UCIONB30BaTh 3T0 Oosiee HarnaaHoe ums SUM.
OTMeTHM, YTO MMs, yKa3aHHOe B NpaBoil uyactu nupektuBsl EQU, MoxkeT ObITh omu-
CaHO B NPOrpaMMe Kak JI0 3TOH JUPEKTHBBI, TaK U MOCIE HeEe.

Onepand - Koncmanmmuoe 6vipa3cenue
ITpumepsr:

N EQU 100
K BQU 2*N-1
STAR EQU '*'

Ecnu B mpaBoii wactu nupexTuBsl EQU CTONT KOHCTaHTHOE BBIpaXKEHHE, TOTJA yKa-
3aHHOE CJeBa MMs NPUHATO HAa3hIBaTh MUMCHEM KOHCTAaHTBHI. 3HAYCHHEM 3TOH KOHCTaHTHI
o0bsausicTcs 3HaYeHHe BhIpakeHus. Hampumep, N - 3To koHcTaHTa co 3HaueHueM 100,
K - co 3nauennem 199, a STAR - co 3HaueHumem 2Ah (3T0 KOJa 3BE30YKH B CHCTEME
ASCII). Bce mnocnenyromue BXOXAEHHS B TEKCT MHPOrpaMMbl HMEHH KOHCTAHTBI
acceMOiep OyzneT 3aMeHATh Ha 3HAUYCHHE 3TOif KoHcTaHTHl. Hampumep, TUpeKTHBa

X DB N DUP(?)
JKBHUBAJICHTHA I[I/Ip€KTI/IBe
X DB 100 DUP(?)

Crnyyau, Korja IOJEe3HO NPHMEHEHHE KOHCTAHT, - TAKHE )K€, KaK M B S3bIKaX BBICO-
Koro ypoBHs. Hampumep, B kauecTBe KOHCTaHT PEKOMEHAYETCS ONUCHIBATH pa3Mepbl
MacCHUBOB, IOCKOJbKY B TaKOM Cllydyae JIEFKO HacTPOMTH IporpaMMy Ha paboTy ¢ mac-
CHUBOM Jpyroro pasmepa - JUisl 3TOr0 JOCTaTOYHO BHECTH HM3MEHEHHUE JUIIb B AUPEKTHBY
EQU, onuceIBalonyt0o KOHCTAHTY.

OTMeTHM, YTO €CiIM B KOHCTAaHTHOM BBIPR)XEHUH HCIOJB3YIOTCS HMMEHA JPYTHX KOH-
CTaHT, TO OHM JOJDKHBI OBITH ONMCAaHBI paHblle AaHHON aupekTuBel EQU, wunHaue

"ONATTIO-MU®N"
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acceMGnep, HpOCManI/IBaIOH.[I/Iﬁ TEKCT IIPOrpaMMbl CBEPXY BHU3, HE CMOXKET BBIYUCIUTH
3HAYCHUE I3TOI'0 BBIPAXKCHUS.

Onepano - niwboi Opyzoit mekcm
ITpumepsr:

S EQD 'Bel omubaucs'
LX EQD X+(N-1)
WP EQD WORD PTR

B nanHOM ciywae cuMTaeTcs, 4TO yKa3aHHOE UM O0O3HAa4yaeT ONEpaHA B TOM BHJIE,
KaK OH 3amucaH (omepaHa HE BbUUCIseTcs). MIMEHHO Ha 3TOT TeKCT M OyAeT 3ame-
HATBCSL KaXJ0€ BXOXJICHHME JaHHOIO HMMEHH B mporpammy. Hampumep, ciexayromue
NIPEUIOKEHHSI ClIeBa SKBUBAJICHTHBI IIPEJIOKEHHUSM CIIpaBa

ANS DB S, 'l ANS DB 'Bui omu6nmucs','1’'
NEG LX NEG X+(N-1)
INC WP [BX] INC WORD PTR [BX]

Taxoit Bapuant aupexTuBsl EQU 00bIYHO HCHONB3yeTCs Uis TOro, 4ToObl BBECTU
Oonee kopoTkue 00O3HAYEHHUS Al YAaCTO BCTPEYAIOLUIMXCS JUIMHHBIX TEKCTOB. BBens
KOPOTKOE MMs, MBI Jajiee B IpOrpaMMe MOXEM MM I10JIb30BaThCs, a YK accemOiep cam
OylleT ero 3aMeHsTb Ha COOTBETCTBYIOIIUH TEKCT.

OTMeTuM, 4TO TEKCT, yKa3aHHbIH B mpaBoil uactu aupexktuBbl EQU, nomxen ObITh
cOanaHCUpPOBAaH MO CKOOKaM M KaBblYKaM M HE JOJDKEH COAepXaTh BHE CKOOOK M Ka-
BBIYEK CHMBOJIA Kpome Toro, nockoybKy TEKCT HE BBIYMCIIAETCS, TO B HEM MOXHO
UCIIOJIb30BaTh KaK MMEHa, ONMHUCaHHble 10 3Toi nupektuBsl EQU, Tak u nMmeHa, omnu-
CaHHBIE IIOCIIE Hee.

Tenepb paccMoTpuM emie oaHy IupekTuBy SA, noxoxyio Ha aupextuBy EQU, - nu-
PEKTHUBY NPHUCBAaUBAHUSA:

<HUMsS> = <KOHCTAaHTHOC BBIpaXXKCHHEC>

Drta AUPEKTHBA ONpEACII€T KOHCTAHTY C HMEHCM, YKa3aHHbIM B JIEBOU 4acTH,
U C YUCJIOBBIM 3HAYCHUCM, paBHBIM 3HAUYCHUIO BBIPAXKCHHUS CIIpaBa. Ho B oTnuume ot
KOHCTAHT, ONPCIACIICHHBIX IO TUPEKTHUBE EQU, JaHHasg KOHCTaHTa MOXET MCHSITH CBOC
3HA4YCHUC, o0o3Hauas B Pa3HbIX 4YacTAX TEKCTa IpOrpaMMbl pa3HbIC 4YHUCIA. HaanMep:

K=10
A DW K ; skBuBanentHo: A DW 10
K=K+4
B DB K ; skBuBaxentHo: B DB 14

ITogo6HOro poja KOHCTAHTBI MOXHO HCIIOJIb30BaTh, HANpUMeEp, paad "IKOHOMHHU
uMeH": eclM B Pa3HbIX YacTAX TEKCTa MPOrpaMMbl HCIOJIB3YIOTCS pPa3Hble KOHCTAHTBI
U 00JIaCTH HCIOJIb30BAHUS 3TUX KOHCTAHT HE MEepeceKaroTcs, TOrjaa, 4ToObl He
HOpUIYMbIBATh HOBbIE HMEHA, 3TUM KOHCTAaHTaM MOXHO AaTb OJHO M TO K€ HMs
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(ZIpyruMu cioBaMH, IIOMEHSTh 3HAau€HHE KOHCTAaHTHI C TakuM wuMeHeM). OmHako
IJIaBHOE NMPHMEHEHHE TaKUX KOHCTAHT - B MakpocpejactBax (cm. rir. 11).

Tenepb K0e-4TO YTOUHHUM.

Ecaun ¢ momomrsto aupektuBbl EQU MOXHO ompenenuts uMs, o0O3Havamlee He
TOJILKO YHUCJIO0, HO U JApPYrue KOHCTPYKLHUHU, TO HO JUPEKTHBE IPHUCBAUBAHUS MOXHO
OTIPEJICNINTh TOJIBKO YUCIOBYIO KOHCTaHTY. Kpome Toro, eciau uMsi yKa3aHO B JIEBOW 4acTH
nupextuBbl EQU, TO OHO HE MOXET MOSIBISTHCSA B JICBOW YacTH JAPYTHX TUPEKTUB (€ro
HEJIb3s TIepeornpeneisiTh). A BOT MM, IOSBHUBIIEECS B JIEBOH YacTH JUPEKTUBBI
MpHUCBaNBaHMs, MOXKET CHOBA IOSIBUTHCS B Hayaje JPyrod TakOW AMPEKTHUBHI (HO TOJIBKO
takoit!). [TosToMy OMIMOOYHBIMHU SIBIISIOTCS BCE CIIEAYIOUIME TPU (parMeHTa MPOrpaMMBbl:

K EQD | K EQO 1 K>1
K EQO 2 K=2 K EQD 2

TosiBieHHe B SA3bIKE KOHCTAHT, KOTOPBIC MOI'YT MEHSATh CBOM 3HAYCHHUS, BHOCHT He-
KOTOPYIO HEONPEIeNCHHOCTh. PacCMOTpUM, K NMpUMepy, (parMeHT cieBa:

k-1 K-1

N EQU K N EQO K+10

A DW N ;A=I C DW N ;C-11
K=2 K-2

B DW N ;B=2 D DV N ;D-11

5

Kakue HavanbpHble 3HaueHHs mosiyyar nepeMeHHble A u B? OTHOCUTENBHO 3HAYCHUS
nepeMeHHOM A coMHeHuii HeT - 3T0 1. Ho BOT 3HaueHueM nepeMeHHOW B, oxa3biBa-
ercsi, Oyzner gucio 2, a He 1. Ilouemy? Jlenmo B ToM, 4yTo UMsi N 0OBSIBICHO CHHOHUMOM
umenn K, mostomy Bce BxoxkaeHHs MMeHH N accemOiep OyneT 3ameHsATh Ha ums K.
3naunTt, aupektusa B DW N nonumaercs kak nupekrusa B DW K. Ho B sToM Mmecre
TEKCTa NporpaMmbl KoHcTaHTa K mMeer 3HaueHue 2, MOITOMY JaHHas AUPEKTHUBA BO-
cpuHuMaercs kak B DW 2.

B to xe Bpems B mpumepe crpaBa nepemeHHble C 1 D mosyyaT oJHO M TO XKe 3Ha-
yenue 11. Jleno B ToMm, uto B aupektuBe EQU ykazaHo, Tak cka3aTh, HacTosIiee KOH-
CTAaHTHOE BBIPAXXCHUE, M MOTOMY acceMOJiep BBIYHCISET ero cpasy. 3Hauenue 11 srtoro
BBIpaXCHHUsI OOBSIBISETCS 3HauYCHHEM KOHCTaHTBl N, KoTopas najee W OyaeT o0O3Ha-
YaTh ATO YHCIO.

Takum o0pazom, HEOOXOAMMO BHECTH CJEAYIOLIee YTOYHCHUE B JACHCTBHE AMPEKTHBBI
EQU: ecnu B mpaBoil yacTH JAMPEKTUBBI YKa3aHO WMs KOHCTAHTBI, TO MMs ClieBa Hal0
MOHMMAaTh HE KaK MMs KOHCTAHTHI (HE KaK UMs 4YHCJa), a KaK CHHOHUM HMMEHH CIIpaBa;
€CJIM K€ B IpPaBOW YaCTH yKa3aHO JII000€ Jpyroe KOHCTAHTHOE BBIpaXCHHE, TOTJA MM
cleBa JCHCTBUTEIBHO CTAHOBHUTCS MMEHEM KOHCTAaHTHI (0003HaueHHeM uucia). Yro xe
KacaeTcsl IMPEKTHBHl NPUCBAMBaHM, TO €€ IpaBas 4YacTb BCErJa BBIUUCISCTCS cpasy
U TOJy4EHHOE YHCJIO TYT K€ CTAHOBHUTCSI HOBBIM 3HAUE€HUEM KOHCTAHTHI.

“ONATIOr-MUoUN"
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2.5. Bripaxenus

OmnepaHsl AUPEKTUB, KaK MPABHIO, ONHCHIBAIOTCS B BHJC BHIPAXKCHHUIl- BrlpaxeHus
UCIOJB3YIOTCS M JJIsL ONHMCAHMS OIEPaHJOB KOMAaHI.

B mesnom BblpakeHus SIA MOXO0XKHM Ha apU(METHYCCKHE BBIPAKCHHS S3BIKA BBICOKO-
IO ypOBHs, OJHAKO MEXAYy HUMH ecThb M ominuusi. Haubonee BaxkHOE OTIMYHE 3aKIIO-
4aeTcsi B TOM, 4YTO BBIpaKCHUS SIA BBIUMCIAIOTCS HE BO BpeMs BBIIOJICHHS HPOTr-
paMMBI, a BO BpeMs ¢ TPaHCIILHMU: BCTPETUB B TEKCTE IPOrPaMMBI BBIpaKCHUE,
acceMOyiep BBIYHCISAET €ro M IOJYy4YEHHOE 3HA4YeHHE (HApUMeEp, YMCIO0) 3aluChIBAET
B MallMHHYI0 Iporpammy. IlosToMy, Korpa mporpamMma HadHET BBHINOJHATHCS, OT BBIpa-
JKEHHIl HE OCTaHEeTCs HHKAaKUX CIEeO0B. B CBA3M ¢ 3THM B BBIpaXCHUAX SIA MOXHO
UCIOJIB30BaTh TOJNBKO TaKUE BEIMYUHBI, KOTOPbIC W3BECTHBl Ha JTame TPaHCIALUH
(Hampumep, ajgpeca U TUIBl UMEH), U HHM B KOC CIy4ac HeJIb3s HCIIOIb30BATh BEIHMYMHBI
(HampuMep, COAEP>KHMMOE PErHCTPOB WM SYCCK NMaMATH), KOTOPHIE CTAHYT H3BECTHBIMU
JMIIb BO BPEMs CUETa MPOrPaMMBIL.

Boobme rosops, B SIA mus 3anuMcu ONEpaHIOB AMPEKTUB M KOMaHJ JOCTATOYHO
TOJBKO YHCEI M MMEH. boiee CIOXHBIC BEIPRKCHUS SBIIAIOTCS JIUIIL YHOOHOH (opmoit
3aMCH OTHUX 4YMCeNl M MMeH. Hampumep, ecium HMeeTcs IepeMeHHas X pa3sMepoM
B CIIOBO M HY)XHO ONHUCATh HepeMeHHy0 TX, HadaJbHBIM 3HaYCHHUEM KOTOPOH SBISETCS
TUII (pa3Mep) 3TOil IepeMeHHOM, TO BMECTO THPEKTHBEI

TX DB 2
Jy4dme HCnoJib30BaTh 3KBUBAJCHTHYIO en JAUPEKTUBY
TX DB TYPE X

HOCKOJNIBKY OHa Oojiee yHHUBEpcalbHa M €€ HE HaJ0 MEHATh, €CIAM H3MEHHMTCS THII
nepeMeHHon X.

B SA BblpakeHMs IeNsATCS Ha JBa Kjacca - Ha KOHCTaHTHbIE M aJpECHbIC, B 3aBH-
CHUMOCTH OT TuUNA MX 3HaueHuil. Ecin 3HaueHMeM BBIpaXKeHUsS SBISETCS L€JI0e YHUCIIO,
TO OHO HAa3bIBA€TCs KOHCTAaHTHBIM BBIPAXKCHHEM, a €CJIM 3HAUCHHEM SIBISETCS aJIpec, TO
9TO ajpecHoe BeIpaxkeHue. KoHewyHo, aapec - 3TO Toke LeN0e YUCIO (HOPAAKOBBIH
HOMEp siueHKHM B INaMATH), HO MO CMBICIY ajpeca OTIMYAIOTCA OT HPOCTO 4YHCel,
u B SIA OHM paccMaTpPUBAIOTCS KAaK CAMOCTOSATENbHBIN THUI JAHHBIX.

OTMeTHUM, UYTO BBIPDAKEHMH MHBIX TUIOB B SIA HeT, OJHAKO HUMEIOTCS OOBEKTHI
(HampuMep, CTPOKM M UMEHA PErhucTpoB), KOTOPbIE HE OTHOCATCS HM K KOHCTAHTHBIM,
HU K aJPeCHbIM BBIPa)XEHHUSIM, HO KOTOpbIE TAKXKe HCIHOJIB3YIOTCA UIS 3allUCH ONepaH-
JIOB KOMaHJ U JUPEKTHB.

ITo cTpykType M Ha3HAUYEHHIO BBIPAXKEHMs, KOHCTAHTHBIE M aJpeCcHble, MOXHO pas3-
JIeIUTh Ha NpOoCTeiie BeIpaXkeHus: U onepaTopsl. M3 mpocTeHmux BeIpaskeHHH CTPOsTCS
nmo0ble apyrue BbIpaxeHHMs. K npocTeHIIMM BBIPaXKEHHSIM OTHOCSATCA 4YHCJa, HMEHa
KOHCTaHT, UMEHA NIepeMeHHbIX U T. 1. Tepmunom "oneparop" B SIA npunsro o6o3Hayatsh
TO, YTO MBI OOBIYHO Ha3biBaeM (QYHKUUSAMHM U omepauusmu. Onepatopsl SJA nensrcs
Ha OJIHOMECTHbIE (3TO aHaJor (PyHKUMH OJHOTO apryMeHTa) U IBYXMECTHbIE (3TO aHAIor
OuHapHBIX omepauuii); npumepom Moxer ciayxuts TYPE X umun A+1. C momouisio
OIIepPaTOPOB M3 NMPOCTEHIINX BBIPAXKEHUIH CTPOSATCS 00JIee CIIOKHBIE BBIPAXKEHHUS.
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C npocTeWlIMMH BBIPRXKECHUSMH W OIEpaTOpaMH Mbl OyJeM 3HAKOMHUTBHCS MO XOAY
nena. OnHaKo yxke ceddac yKakeM CTapIIMHCTBO Bcex omepatopoB SIA (B mopsake
yOBIBaHUS; B KaXIOW CTPOKE yKa3aHBI ONEpaTOpbl OJHOIO CTAapIIMHCTBA):

1. O, [], LENGTH, SIZE, WIDTH, MASK

2.

. PTR, OFFSET, SEG, TYPE, THIS
. HIGH, LOW
. OJHOMECTHBIC + H -
*,/, MOD, SHL, SHR
. IByXMECTHbBIC + U -

9. EQ, NE, LT, LE, GT, GE

10. NOT

11. AND

12. OR, XOR

13. SHORT, .TYPE

OmnepaTopbl OJHOrO CTapIIMHCTBA BBIYUCIAIOTCSA cleBa HampaBo. Hampumep,
A+B-C - 310 (A+B)-C.

2.5.1. KoHcTaHTHBIe BbIpa:KeHHs

3HaYCHUSAMU KOHCTAHTHBIX BBIPAXKEHUH Bcerja siBisAl0TCS 16-OMTOBBIE Iiejble 4YuCIa
(EIMHCTBEHHBIM HMCKIIOUEHHEM sBiseTcs aupekruBa DD, B KOTOpOH MOXHO SBHO yKa-
3bIBaTh 32-OuToBble uMciaa). Ilpu sToM, ecnu 3HaueHHEM (B MaTEeMaTHUYECKOM CMBICIIE)
KOHCTAHTHOI'O BBIPAXEHHs SIBJISETCS OTPULATENBbHOE YHUCIO, TO B (opMupyemyro Ma-
HMIMHHYI0 HPOrpaMMy OHO 3aIMCBIBA€TCS B JIONOJHHUTEIBHOM KOJE.

K npocreiimuM KOHCTaHTHBIM BBIPAKEHHUSAM OTHOCSTCS:

apcno or -2'° mo 2'%-1 (4Mcna BHE 3TOTO JUama3oHa pacCMaTPUBAIOTCS Kak
omnoka);

CHUMBOJ (3HAYCHHMEM TAaKOTO BBIPAXKECHHS SBISETCS KOJ CHMBOJIA; HalpuUMep, 3Ha-
yeHueM Bblpaxkenus '0' Oyner uuciao 30h);

CTpPOKa M3 JIBYX CHMBOJIOB (3HAQUYEHHEM SIBIIIETCS YHCIO-CIOBO, COCTABICHHOE W3
KOJOB ATHX CHMBOJIOB; HaIpuUMep, 3HadeHHeM BelpaxkeHus '01' Oymer wumcio
303 1h);

UMsl KOHCTAHTBhI (3HAYCHHEM TAKOTO BBIPAKCHHUS SaTsETCS 3HAYCHHE KOHCTAHTBHI,
Hanpumep, eciau Obita gupexkrusa K EQU 10, to 3nauenune K paBno 10).

Jlpyrue npocreiiliie KOHCTaHTHBIE BbIpa)keHHs OyIyT pacCMOTPEHBI IO3KeE.

Cpeay KOHCTaHTHBIX OIIEPATOpPOB, T. €. ONEPATOPOB C YMUCIOBBIM 3HAYECHHEM, I10Ka
OTMEeTUM YyKe u3BecTHbli Ham omneparop TYPE u cnenyromue apudmernueckue
oneparopsl (k, kI u k2 o3Ha4arT NF0OBIE KOHCTAHTHBIC BBIPAKCHHS):

*  OJHOMECTHBIC IUIIOC U MHHYC: 1K, -K

* omeparopsl cioxeHus u BeramraHus: kl+k2, kl-k2

* omnepatopsl yMHOXeHus u genenums: kl*¥k2, kl/k2, kI MOD k2

(* - ymHOXeHHe, / - nenenne Hanesno, MOD - B3siTHe ocTaTKa OT JEJICHHS)

"OMATIOr -M@n”
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IIpyMep HCIOIB30BAHUS KOHCTAHTHOTO BBIPQXCHUS C apH(PMETHYECKUMH OIEPaTO-
pamu:

k EQU 30
X DB (3*K-1)/2 DUP(?) ;maccuB u3 44 0Oaiitos

OmnepannamMu apu(pMETHYECKHX OIEpPaToOpOB JOJDKHBI ObITh KOHCTaHTHBIE BBIpaXe-
Hus. Ho 37ech ecTh 0HO BaXkHOe MCKIOueHHe: B SJA paspemiaercst BHIUUTAHHE OJHOIO
ajzipeca U3 APYroro M B PE3ylbTaTe IOJIydYaeTCs YMCIO, a HE ajpec.

ITpumep:

X DW 1,2,3,4,5
Y DB ?
SIZE_X EQD Y-X ; SIZE X =10

BblunTaHue anapecoB HCIONB3YyeTCS OOBIYHO Il ONpPEJAEICHHS pAcCTOsSHUS (4Yucia
0aHTOB) MEXIY dTHMHU ajapecaMu. B Hamem ciydae pa3sHOCTh Y-X IOKa3bIBAa€T, CKOJIb-
KO OaHTOB 3aHATO BCEMH JJIEMEHTAMU MaccuBa X.

OTMeTHM OJJHY OCOOCHHOCTh apU(METHYECKHX OIEPATOPOB: BCE OHU BBHINMOJHSIIOTCS
B obmactu 16-OMTOBBIX 4YHCEN, T. €. OT pe3yJbTaTa BCerja OepyTcs TOJBKO IOCIEIHHE
16 6utos (octatox ot menenus Ha 2'°, ma 10000h), Hanpumep:

(2*9000h)/100h = (12000h)/100h -> 2000h/100h = 20h (a me 120h)

2.5.2. AnpecHble BbIpasKeHUS

3HaueHUSIMH aJPECHBIX BBIPAXKCHHH SBIAIOTCS 16-OmToBBIC aapeca. Bce omepanunm
16
HaJl ajpecaMH BHINOJHAIOTCS 1o Moaymo 2 ° (I0000h).
K mpocrefiinM aapecHBIM BBIPAXKEHHUSIM OTHOCSATCS:

* MeTKa (MM KOMaHJbl) M MMs IepeMEHHOH, omucaHHoe B aupektuse DB, DW
wi DD (3HaYeHUSMH TaKMX BBIPQXKEHHUH SIBISAIOTCS aJpeca METOK M UMEH);

* CUETYMK pa3MEICHUs; OH 3amuchlBaeTca Kak S M 0003HayaeT ajpec TOro
IpEUIOKEHUsA, B KOTOpOM OH BeTpetwiica. Ilpm  TpaHcasnuu mporpamMmsl
accemOyep clneauT 3a TeM, B A4YelKy ¢ KaKUM aJpecoM JOJDKEH IOHacTh
MAaIIMHHBIA SKBUBAJIEGHT OYEpEJHOr0 NpeIoKeHHs nporpaMmbsl Ha SA; Tak BOT,
ecIM Mbl XOTHM cOCJaThCd Ha O3TOT ajgpec, TO M Hajgo ykasate S. Orcroga
ClielyeT, uYTO B pPa3HBIX IpejlokKeHHaX S o0o3HayaeT pasHble ajpeca.
Hanpuwmep, ecnu agpec nepemennoit A pasen 100h, To umeem

A DW § ; skBuBamentHo A DW 100h
B DN $ ; skBuBamentrno B DW 102h

Yame Bcero CUeTdyHK pasMeUICHNs HCIIOJb3YyETCS IJIsl BBIUUCIICHUS pasMepa IaMsTH,
3aHUMAaeMON KaKUM-TO MacCHUBOM, HaIlpuUMeEp:

X DW 40 DOP{?)
SIZE X EQD $-X ; SIZE X « 80
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3nece S obOo3HauaeT ajapec mepBoro OaHTa 3a MaccHBOM X, M3 ATOTO ajgpeca M BHI-
YUTaeTCs HAdalbHBIA ajJpec MaccHBa.

Cpenu omepaTtopoB, 3HAYCHHEM KOTOPBIX SBIISIOTCS ajapeca, MOKa OTMETHM JIHIIb
ONepaTopsl CIOKEHHs W BBIYMTAHUA (@ - aJpecHOE BBIPAXKEHHE, K - KOHCTAHTHOE):

*  CIIOKEHHE ajpeca ¢ 4yuciIoM: atk, k+a (3HaUGHHEM TAaKOTO BBIPAKCHUS SBISETCS
ajzipec, MOJYYCHHBIH NMpuOaBIeHHEM K ajpecy a 4yucia K).

* BHIYMTAHME KOHCTAHTBI M3 ajpeca: a-k (3HaueHUeM sanserca aapec a,
YMCHBIICHHBIA Ha BEJIMYHHY K).

AzpecHble BbIpaXeHHs Buaa <UMsS>+<I1e]0€> HCHONb3YIOTCS HJIS CChIIOK Ha Oe3bl-
MSHHbIE s4YeiKM nmamsaTu (Kak IpaBUIIO, JIEMEHTOB MaccuBoB). Hampumep, eciu ume-
I0TCSL OIHCaHUs

A DB 0,1,2,3
B DB 4

TO HUMEHOBAaHHBIMU OKa3bIBAIOTCS TOJIbKO OalThl co 3HaueHusMu 0 u 4, a ocCTalbHbIE
9JIEMEHThl MacCcUBa A OKa3bIBalOTCS OE3BIMSIHHBIMM, IIO3TOMY K HHMM HeINb3sl 00paTUThCS
no uMeHH. s jocTyna K TakuM Oe3bIMSHHBIM sueiikaM B SIA U HCHONB3YIOTCS ajpec-
Hble BBIpaXKEHUS YyKa3zaHHOro BuJa. Hampumep, cociarbcs Ha OaHT co 3HayeHueM 3
MOJHO C MOMOIIBIO BbIpaxxeHuss A+3 unu B-1.

OTMeTuM, uTo B SIA 3ampeleHo BbIUMTAHME ajpeca U3 YMCIIa, HE JIOMYCKAaeTcs Clo-
JKEHHE, YMHOXKEHME U JICIEHHE aJPecoB - Bce 3TO OeccMbicieHHble onepanuu. OpHaKko
JIOITyCKAeTCsl BHIYMTAHHME aJpPEcoB, HO B ITOM Clydae, Kak Mbl yXke 3HaeM, pe3ylbTaToM
Oyner He ajpec, a KOHCTaHTa.

WU eme onHo 3ameuanue. B SA ykaspiBaTh azpeca B SIBHOM, LU(POBOM, BHUJE HeEllb-
34. Ecnm yka3aHo 4uclO, TO OHO BCerja BOCIPMHMMAETCS KaK KOHCTaHTa, a He ajpec.
Ecnu ke Bce-TakM HaJ0 yKa3zaTbh aipec B SIBHOM BHJE, TO 3TO JEJNAETCS CIEeLHUAIbHBIM
obpaszom, o yeM OyJaer pacckasaHo B Il. 7.

MATIOr-MnoN"



Tnasa 1
HEPECBIJIKU. APUOPMETUYECKHUE KOMAH/IbI

Msr nepexonuMm k u3ydenuto komanna IIK um cmoco6oB umx 3ammcu B S A. B mannoi
rinaBe OyAyT pacCMOTPEHBI KOMaHIbl MEPEChUIKH M apu(PMEeTHUYECKHEe KOMAaHIBI.

3.1. O0o03HayeHHEe ONEPaHI0B KOMAaH[

HpI/I ONMMCaHUKU KOMaHJA HaM TIpUACTCA YKa3biBaTb, KaKHUE€ OII€paH/bl B HHUX A0IYy-
CTHMBI, a4 KaKHU€ - HET. ,HII}I COKpalieHus HOHOGHOI‘O pona yKaSaHHﬁ MBI BBEJIeM ceiuac
0603Ha‘IeHI/IH, KOTOPBIMH 3aTEM 6yz[eM TIOJIB30BAThBCA NPU ONHMCAaHUKU KOMaHI.

Mec X0ICO: 2PaAHO Obo3nauenue 3anuce ¢ AA

B KOMaHje i8, il6, 132 KOHCTaHTHOE BBIPaXXCHHE
B perucTpe oO0IIero Ha3zHaYeHUS r8, rl6 UMsI perucTpa

B CErMEHTHOM DETUCTpe sr CS, DS, SS, ES

B sUYEHKe MaMITH m8, ml6, m32 aJIpecHoe BEIpAKEHHE

HenocpencTBenHsle omepaHibl (T. €. 3aiaBaeMble B caMoil KkoMaHjae) Mbl Oylem
o0o3HauaTe OykBOW i (oT immediate, HemocpeACTBEHHBII), yKa3biBas 3a Heil, CKOJBKO
paspsgoB - 8 (Oaiit), 16 (cmoBo) mam 32 (OBOIHOE CJIOBO) - OTBOAMTCS Ha HETO
B komaHnze. IIpu 3TOM OTMETHM: 3amuch il6 He O03HayaeT, 4TO ONEpPaHI HE MOXKET OBITh
HeOOJNBIIMM YHUCIOM, B KadecTBe il6 MoxHO yka3aTe W omepanng 0, m omepang 32000,
JuIb Obl OH 3aHUMal He Gosee 16 paspsgoB. B SIA HemocpeacTBeHHbIE ONEpaHABI 3a-
MHUCBIBAIOTCSl B BHAE KOHCTAHTHBIX BBIPAXKCHHH.

Peructpsl Oynem o6o3HauaTh OykBOM T (0T register), yka3piBas 3a Held TpeOyeMBIi
pasmep peructpa: r8 - ato OaiitoBbie peructpsl (AH, AL, BH u . m.), ar16 - peructpsl
pasmepom B cinoBo (AX, BX, SI u 1. m.). I[Ipu sTom OykBOif r MBI 0003Ha4YaeM TOJBKO
perucTpsl 001ero Ha3HauYeHHs, CETMEHTHBIE XK€ PEerHcTPhl Mbl OyaeM 0003HaYaTh KaK SI.

Ecnu omepaHa HaxoAMTCS B MaMATH, TO B KOMaHJIe YKa3blBaeTCsi aJpec COOTBETCTBY-
foueit sueitkn. Takue onepanabl Mbl 0003Ha4YaeM OykBo# m (oT memory, mamsTh) ¢ yKa-
3aHHeM pa3Mmepa sueiku. B SA oTu onmepaHabl 3a1al0TCS aJPECHBIMU BBIPaKCHUSIMHU.

3.2. Komanab! nepecbLIku

B TIK 10CTaTo4Ho MHOTO KOMAaHJ IEPECHIIKH, 3/eChb MBI PAaCCMOTPHM TOJIBKO IBE
u3 Hux - MOV u XCHG. Kpome Toro, paccmorpum omeparop PTR.

3.2.1. Komanga MOV

B TIIK ecTp MammHHBIE KOMaHJIbI NEpPEChIIKHA 0aHTa WIH CJIOBa (HCpCCHaTB OJTHOM
KOMaHJI0W JBOIHOE CIIOBO HG.III:3H). HepecmnaeMas{ BCIIMYHHA 6epeTc;1 U3 KOMaHIHI,
perucrtpa HIH sSTYerKu maMAaTH, a 3aluCbIBa€TCs B PETUCTPp HIH }I‘{eﬁKy naMAaATH
(SaHI/ICI:IBaTI: B KOMaHAy, €CTECTBEHHO, HC.IH>3$I). Takux KoMaH[ MHOro, HO B SAA Bce
OHH 3alMCBIBAOTCA OAWHAKOBO!:

Iepecunka (move): MOV opl,op2
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IToaToMy mpH MpOrpaMMHPOBAHHH Ha SIA MOXHO CYHTaTh, YTO HMMEETCS TOJBKO
OJHa KOMaHJa MepechUIKU. AcceMOiiep, NMpOoaHaTIH3UPOBAB YKa3aHHBIC B 3TOH CHMBOJIb-
HOW KOMaHJe OIepaH/bl, caM BbBIOEPET HYXHYI0O MAIIMHHYIO KOMAaHIy IIepPEeChLIKH,
KOTOPYIO W 3amumer B pOpMHPYEMyI0 UM MAIIHHHYIO [POrpaMmy.

ITo xomanne MOV Ha MecTO NEpBOro OIEpaHIa IEpechulaeTcs 3HAYCHHE BTOPOrO
omnepanga: opl:=op2. ®dnaru 3Ta KOMaH/Ia HE MEHSET.

IIpumepsr:
MOV AX,500 5 A:=500
MOV BL,DH ; BL:-DH

B xomanzne MOV ponycTHMBI clieAylolne KOMOWMHAIMU OTEPaHIOB:

opl op2

r8 i8, 18, T8 nepecbulka 0alToOB
m8 i8, 8

rlo il6, rl6, sr, ml6 nepechuiKa CJIO0B
sr (kpome CS) rl6, ml6

Tl6 il6, rl6, sr

U3 3TOi TabnMUBl BHIHO, YTO 3aIpPELICHBl IMEPECBUIKH W3 OJHOW SYEHKH MaMsITH
B IpyTyl0, M3 OJHOTO CErMEHTHOTO0 pETHcTpa B JAPYroi, 3alHuch HENOCPEICTBEHHOIO
OomlepaHJa B CEIrMEHTHBIH peructp. JTo oOycinoBieHo teM, yto B IIK Her Takmx
MallMHHBIX KOMaHJ. Ecium mo anaropurmy Bce XKe HY)XHO Takoe JeHCTBHE, TO OHO
peanusyercss B JBE KOMAaHJIbI, MEPECBUIKOM Yepe3 KaKoH-HHOYIb HECEerMEHTHBIN
peructp. Hampumep, 3amucarp uncino 100 B cermenTHbIil peructp DS MoxHO Tak:

MOV AX,100
MOV DS,AX ; DS:=100

OTMeTHM Takxke, 4To koMauao MOV Hesb3s MEHATh COAEPKUMOE CETMEHTHOTO pe-
ructpa CS. Dro cBa3aHo ¢ teM, uto peructpsl CS u IP onpexnenstor agpec Toit komaH-
JIl TIPOTPAaMMBbI, KOTOpas MOJDKHA OBITh BBIMOJHEHA CIIEAYIOIIEH, M03TOMY H3MEHEHHE
11060r0 M3 OTHX PErHCTPOB €CTh HHMYTO HHOE, KakK OIepalus Iepexoja, a He Iepe-
ceuika. Komanpga ke MOV He peaTusyeT mepexof.

Kak wu3BectHo, B IIK 4mcima pasmMepoM B CIIOBO  XpaHATCS B HaMSTH
B "mepeBepHyTOM" BHJE, a B PErHCTpax - B HOpPMalbHOM, HerepeBepHyToM. KomaHnpa
MOV y4uTBIBa€T 3TO W HPH IMEPECHUIKE CIIOB MEXKAY MaMAThIO M PETHCTPaMHU cama
"nmepeBopaunBacT” UX:

Q DW 1234h ; Q: 34h, Q+l: 12b
MOV AX,Q ; AH=12h, AL=34h

ITo xomange MOV MoxHO mepeciaTh Kak OaiiT, Tak W CIIOBO. A KaK y3HaTh, 4TO
WMEHHO - 0alT WM cJI0BO - mepechliaeT kKomanaa? He MoXeT JM MOJY4YUTHCS TakK, YTO
MBI XOTEJM HamucaTh KOMaHJy IMEpecChUIKH CJOBa, a OKa3ajloCh, YTO KOMAaHJA IEpechl-

"ONATIOr-MUOU-
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naer OaHt? OTBET Tako: pa3Mep IepechlIaeMON BEIMYMHBI PIpeNeNseTcs II0 THUILY
OTlepaHJIOB, YKa3aHHBIX B CHMBOJIBHOW koMaHae MOV. Bonee TouHO cuTyanus 3jech
cienyromas.

Tlycth, K TIpUMEpPY, MMEIOTCSI TaKHE ONUCAHHS MEPEMEHHBIX:

DB ? ; TYPE X « BYTE
DW ? : TYPE Y - WORD

Kak npaBuino, B xomanne MOV jerko ysHaercs Tum (pasMep) OJHOTO W3 OIEpaH-
JIOB, OH U ONpeJeseT pa3Mep nepecbulacMoil BenndyuHbl. Hampumep:

MOV BH,0 ; mepecsuika Oaiita (BH - OaiitoBwlit peructp)

MOV X,0 ; To xe camoe (X omucaH Kak uMs 0OafiTOBOW mepeMeHHOIl)
MOV SI,0 ; mepecsnka cinoBa (SI - permcTp pa3MepoM B CIOBO)
MOV Y,0 ; To xe camoe (Y omumcaH Kak HMMsA NeEepeMEeHHOM-cloBa)

OTmeTuM, 4YTO 37ech 1Mo BTOopomy omnepanay (0) Hemb3sl OnpenenuTh, KaKOTO OH pas-
Mepa: HOJIb MOKeT ObITh M Oaiitom (00h), u cioBom (OOOOh).

Ecnn MOXHO OIpPEACNUTH pa3Mepsl 00OMX OIEPaHAOB, TOTJA 3TH pPasMeEphl JOJIKHBI
coBnazathk (nubo OaiiTel, nu60 cioBa), uHaye accemOuep 3adukcupyer omunbky. Ha-
IpUMep:

MOV DILES ; TMepechlIKa cloBa

MOV CH.,X ; mepechuika Oaiita

MOV DX,AL ; ommubka (DX - cmoso, AL - Gaiir)

MOV BH,300 ; omubka (BH - Gaiit, a 300 He mMoxeT ObITh OadTOM)

OTMeTHM, 4YTO IpM IepechbUIKax HHUKAKUX IpeoOpa3oBaHui OaiiTa B CJIOBO MM
cioBa B OalT He MPOM3BOAUTCA.

3.2.2. Omepatop yka3anus tuna (PTR)

A Tenepb pacCMOTPUM CHTyalHIo, KOrja 1o omnepaHaaMm koMmauasl MOV Hemb3st onl-
peneNuTh pa3Mep MepechlIaeMoi BEJIUYUHBI.

3aberast Brepen, OTMETHM, YTO €CIM HEKOTOPBIH ajxpec A Hago MOAUGHUIHMPOBATH,
ckaxeM, mo peructpy SI, To B S A sto 3amuceiBaercs Ttak: A[SI]. McnonHurenpHbIN
azpec B 9ToM ciiyyae Bbluucisiercs no ¢opmyne AHen=A+[SI], B wactHoctH, mpu A=0
ora 3amuck uMeeT Bux [SI] (0 He ykaspIBaeTcs) M 3aJaeT HCIOJHUTEIBHBIN ajgpec, paB-
HBII comepxkuMoMy peructpa SI: Ancn=[SI],

C yueToM 3TOro paccMOTpuM Takyio 3amady. Ilycte B perucrpe SI Haxommtes anpec
HEKOTOpOH suelku mamsatH u Tpedyercs 3amucatb 0 B oTy sueiiky. Torma, kasanock
Obl, Takoe OOHYJICHHE MOXHO CJENaTh C IOMOIIBI0 KOMaHIbI

MOV [SI],0

OpHako 3TO He Tak. J[eJo B TOM, YTO IO 3TOW KOMaHIE HENb3s IMOHATh, KaKOTO
pasMepa HOJIb IEPEechlIaeTCs, MOCKOJNBbKY BTOPOiIl omepaHJ MoxeT 0003Ha4yaTh HONIb
kak pasmepoM B Oaiir (00h), Tak u pasmepom B cioBo (OOOOh), a uTo KacaeTcs mepBo-
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ro omepaHja, To ajgpec u3 peructpa SI MoxkeT ObITh ajgpecoM s4eHKH Kak pa3MepoM
B OaiiT, Tak M pa3MepoM B CJIOBO (HAIOMHMM, YTO C OJHOTO M TOrO € ajpeca MOryT
HAYUHAThCS SYEHKHM pa3HBIX Pa3MepoB).

Hrak, B 3TOH KOMaHAe HM II0 IIEPBOMY, HM II0 BTOPOMY OIIEpaHIy HENb3s OIpeje-
JUTH pasMep NepechlIacMON BEIMYMHBI, a IOTOMY acceMOjep He CMOMKET ONpe/eNIUTh,
Ha KaKyl KOHKPETHYIO MAIIMHHYI0 KOMAaHIY 3aMEHSTb 5Ty CHMBOJIBHYIO KOMAaHIY.
B nono6ubix curyamusx accemOuep QukcupyeT omuOKy, coolmias, 4YTO THUIIBI
onepaHjoB Heu3BecTHbl. YToObl He ObLIO 3TOH OMMOKH, aBTOP MPOTrPaMMbl HOJIKEH
SIBHO YKa3aTh THUI XOTS OBl OJHOTO U3 ONEPaHI0B KOMaHJbI.

Jns storo B SIA BBeneH oneparop ykazanus tuna PTR (ot pointer, ykazaTtenb), Ko-
TOPBIH 3aIMCHIBAETCS CIEAYIOIMM 00pa3oM:

<tun> PTR <BrIpaxkeHnue>

rae <rum> - 310 BYTE, WORD nnu DWORD (ecTs u apyrue BapuaHThl, HO Mbl HX
II0OKa HE pacCMaTpHBaeM), a BEIPAXXCHHE MOXKET ObITh KOHCTAHTHBIM MJIHM aJPECHBIM.

Ecnu yka3aHO KOHCTaHTHOE BBIpaXEHHE, TO ONepaTrop "TOBOPHUT", YTO 3HAUYCHHE
3TOr0 BBIpaKEHHs (YHCII0) AOJDKHO paccMaTpUBAThCs acceMOIepoM KaK BEIMYMHA yKa-
3aHHOro tHma (pa3mepa); Hampumep, BYTE PTR 0 - »s3to Homp kak Oaiir,
a WORD PTR 0 - »10 Homp kak cinoBo (3amuce BYTE PTR 300 ommbGouHna,
T. K. gucno 300 He MoxeT ObITh OaiiToM). OTMETHMM, YTO B 3TOM CiIy4ae OINEpaTop
PTR oTHOCUTCS K KOHCTaHTHBIM BBIPa)KE€HUSM.

Ecin xe B PTR ykaszano axpecHoe BBIpakeHHE, TO omeparop "roBopur", 4To ajapec,
SIBJISIFOIUIICS. 3HAUYCHHEM BBIPAXKCHHUSA, JIOJDKEH BOCHPUHHMATHCS acceMOiIepoM Kak aj-
pec sdeiiku ykaszaHHoro tuma (pa3mepa); Hampumep: WORD PTR A - ampec A 00603-
HaydaeT cioBo (Oaiitel ¢ agpecamu A u A+1). B nannom ciyuae omeparop PTR orHo-
CUTCSL K aJIpECHBIM BBIPAYKCHHIM.

C wucnonszoBanueM omneparopa PTR Hama 3ajmada pemraercss Tak: €cild Mbl UMEEM B
Buay oOHyJneHue Oailita mo ajapecy m3 peructpa SI, TO s 3TOro HaJO HCIOJIB30BaTh
KOMaHAy

MOV BYTE PTR [SI],O unu MOV [SI], BYTE PTR 0.
a €CJIM HaJo IIepecilaTb HYJIEBOC CJIOBO, TO KOMaHAY
MOV WORD PTR [SI],0 nwm MOV [SI], WORD PTR 0

OTMeTHM, 4TO OOBIYHO MPHUHATO YTOUHATH THIl OIEpaHJa-ajpeca, a He TUI Hemoc-
PEICTBEHHOIO OIIEpaHJa.

Omnepatop PTR mosnesen eme B OJHOH CHTyallMH - KOrJa HaJ0 HE YTOYHHUTb THII
omnepanja, a u3MeHuTb ero. Ilycts, k mpumepy, Z - nepeMeHHass pa3MepOM B CIIOBO:

Z DW 1234b :Z: 34h, Z+I: 12h

W HaJO 3amKcaTh HOJIb HE BO BCE ITO CIIOBO, a TOJHKO B €ro IEpBHI OalT - B TOT, Iie
HaxonutTcs BennuyuHa 34h. Tak BOT, caelaTh 3TO KOMaHIOH

MOV z,0

TMATIOr-MUDM
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Henmb3s, T. K. Mo Hed 0 3amumiercs B o0a Gaiita. [louemy.? Ums Z ommcaHo B aupek-
tuBe DW u motomy, kak Mbl yxke 3Haem, moxydaeT tunm WORD: TYPE Z = WORD.
Kornma accembuep omnpenenser pasMep onepaHaa KOMaHAbI, B KaueCTBe KOTOPOTO YKa-
3aHO UM IIEPEeMEHHOH, TO OH YYHMTBHIBAeT THII, NOJYYCHHBII MMEHEM IIPH ONHCAHMU.
IMosTomMy B Hamem ciy4dae acceMOiep M CYMTAeT, YTO IEPECHUIAETCS HYJIEBOE CIIOBO.
OOBIYHO TaK M JOJDKHO OBITh, HO ceifuac HacC 3TO HE yCTpamBaeT, HaM ceiluyac HYKHO,
4TOOBI acceMmOiep paccmaTpuBan Z kKak ums Oaiita. Bor Takoe u3MeHeHHe THIa UMEHU
u mo3Bosser caenatb omnepatop PTR:

MOV BYTE PTR Z,0 ; Z: OOh, Z+1: 12h

31ech MBI cKa3aau accemOiepy, 4TOObl OH MTHOPUPOBAT TOT TUIM MMEHH Z, KOTOPBIi
ObUT MPUIKCAH €My TPU ONMHMCAHWU, W CUUTAN, 4TO UMs Z obo3Hauaer Gait. (OT™MeTHM,
YTO TaKOE M3MEHEHHME THUIA JIOKAJIbHO, OHO JEHCTBYET TOJBKO B AaHHOH KOMaHIE.)

AHa4yoru4Hasi CHTyalMs BO3HHKAET, €CIM Mbl XOTHM IOJYYUTH JOCTYH KO BTOPOMY
Oaiity mepemenHoit Z. Hampumep, mist 3amucu 15 B 3TOT GaliT Henb3si MCIONB30BATH
KOMaHy

MOV z+1,15

T. K. cU4MTaeTcs, 4To aapec Z+1 obGo3HadaeT cmoBo. JTo obmiee mpaBuio B SIA: aapec
BHIA <UMs>*<IeJ0e> HUMeeT TOT K€ Tuml, 4to u <ums>. [lostomy umcmo 15 3a-
nuiieTcs B ABa Oaiita - ¢ agpecamu Z+1 u Z+2. Ecnu e Mbl XOTHM H3MEHHTH TOJBKO
GaiiT mo aapecy Z+1, Toraa Hajo BOCHONb30BaThes omepatopom PTR:

MOV BYTE PTR (Z+1),15

3necy kouctpykuus BYTE PTR (Z+1) "rooputr", uto Z+1 Hamo paccMaTpuBarth
Kak aapec Oaiita, a He ciloBa.

Otmetnm, uTto B SIA omepatop PTR mo crapmmHCTBY BBIMOJHSETCS 10 OIepaTopa
cnoxenusi, modtromy 3anuck BYTE PTR Z+1 tpakryercs kak (BYTE PTR Z)+1. Ox-
HaKO B JaHHOM KOHKPETHOM Cilydae CTapHIMHCTBO ONEPaTOpOB HE MIpaeT HHUKAKOM
ponu, T. k. ode 3amucu - BYTE PTR (Z+1) u BYTE PTR Z+1 - skBuBajeHTHBI 1O
CMBICIY: B IIEpBOM CiIydae Mbl CHayajia yBeJIMYMBaeM aapec Z Ha 1 M TOJNBKO 3aTeM
coobmaem, yto Z+1 Hago paccMaTpuBaTh Kak ajapec 0OaiiTa, a BO BTOPOM cClydae MbI
CHayana coobmaem, 4To Z - 3TO ajpec OaiTa, W JWIIb 3aTeM yBEIHYHWBaeM ero Ha |
(mpu 3TOM "GaiTOBOCTBH" aapeca COXpaHsETCs).

Urak, omeparop PTR ucnomeiyercss B ClenyOMMX CHTyalUsSX: KOTJA TUIBI OMEpaH-
OB KOMaHJ HEHM3BECTHbI M IIOTOMY HaJ0 YKa3aTh SBHO THIl OJHOIO U3 OIIEPaHJIOB,
U KOIJla HAac He YCTpauBaeT THII, IPUIMCAHHBI HMEHH NPH €ro ONMUCAHUH, U HOTOMY
MBI JIOJDKHBI YKa3aTh HY)KHBIH HaM THIL.

3.23. Komanga XCHG

B mamuHHBIX mporpamMmax MPUXOJUTCS AOBOJIBHO YacCTO IEPECTaBIATh MECTAMHU Ka-
KHE-TO JIBe BEIMYUHBI, U XOTS TaKyl MEPECTaHOBKY MOXXHO pealn30BaTh TOJHKO C MO-
mompio kKoMmauael MOV, B IIK BBeneHna creruanbHasi KOMaHAa IJIsI 9TOrO:

IlepecrtanoBka (exchange): XCHG opl,op2
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Ora KOMaHJa MEHAET MeCTaMH 3HAa4eHHUs CBOMX OINEpaH]oB (OHM JOJDKHBI OBITH JIH-
60 Oaiframu, n1ubo croBamu): opl <=> op2. duaru npu 3TOM HE MEHSIOTCS.
IIpumep:

MOV AX,62 AX=62
MOV SI1,135 :SI=135
XCHG AX,SI ;AX=135, SI=62

Jonyctumble Tunsl onepanaoB komanaslt XCHG:

opl op2

r8 r8, 18 nepecTaHoBka 0alToB
T8 r8

rl6 rl6, t16 NEPECTaHOBKA CJIOB
mlé rlé

Kak BUHO, HE OOITYCKAacTCs INEpeCTaHOBKA COACPIKUMOTI'O ABYX SUCCK IaMATH. Ecnu
BCC-TaKMW HAJO0 CAClIaTh TaKyl NEPECTAHOBKY, TO 3TO PCaIU3yCeTCs 4epe3 KaKOﬁ—HH6yL{L
perucTp. HaanMep, IMOMEHATh MECTaMH 3HAauYeHHS OalTOBBIX NIEPEMECHHBIX XunY
MOXHO Tak:

MOV AL, X ;AL=X
XCHG ALY JAL=Y, Y-X
MOV X,AL ;X=Y (ucxogHOoe 3Ha4YeHHE)

3.3. KomaHapbI c10:keHHs W BLIYATAHUSA

Hpe)lc;[e YeM IICPCUHUCIINTh HMCIOUIUECS B TIK KOMaHJBbI CJIOXCHHUA W BbIYUTAHHUA,
paccMOTpuM 0COOCHHOCTH BBIIIOJIHEHUS 3TUX onepaunﬁ.

3.3.1. OcC00eHHOCTH CJI0KEHHMS] M BbIUMTAHUA HeJbIX unucea B K

be33sHakoBble 4YMCIa CKIaJbIBAIOTCA KakK OOBIYHO, TOJBKO B IBOMYHOH cucreme
cuyrcineHus. OAHAKO 31eCh €CTh OJHA NMpoOJeMa: 4TO JenaTh, €CIM CyMMa IOIYy4UTCs
oueHb OOJNBIIOH - TakoW, YTO OHa He yMmemaercs B sueiike? Hampumep, eciu mpu
sdeiike pasMepoM B 8 OuToB MBI ckiaambiBaeM 250 m 10, To mosydnm umcio 260
(100000100b), xoTopoe He "Bie3aer" B AUCHKY.

B HexoTopeix OBM B Takoif cuTyamuu QukcHpyercs omumOKa M Ha 3TOM IpeKpa-
maercs BbIIONHeHHE mporpammbl. OnHako B ITK peakmnus uHas: omubka He QuKCHpY-
ercs, JieBas eJUHUIA (SIUMHMIA IepeHoca) OoTOpachlBAeTCsl M B KAaueCTBE OTBETA BbIJA-
eTci MHCKakeHHas cymMMa (B HameM moOpuMepe orBeroM Oyxer Oaiit 00000100b,
T. e. uucno 4). Ho 3ato B ¢uar nepenoca CF 3anmceiBator 1. DTO curHam o TOM, 4TO
MoJy4yHjach HeNpaBuilbHas cyMmMma (eciu mepeHoca He Oblno, To B CF 3anuceiBator 0).
3aTeM MOXHO IPOaHaIM3UPOBaTh 3TOT (uiar (MOAXOAAIIUE CPEACTBA UL ITOrO €CTb)
n "moitmMare" Takylo owIHOKY.

"ANATIOr-MU®N
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Takoe cymMMHpOBaHHE C OTOpachIBAHHEM CAWHHMIBI IEPEHOCA B MaTeMaTHKE Ha3blBa-
€TCs CYMMHMpOBaHHEM Mo Moaymo 2° (k - pasmep sdeiiku), mpu stom B (aare CF
¢dukcupyercs, ObLI JU MEpeHOC:

k
X+y, ecmm x+y< 2, CF=0
i K_
cymma(x,y)=(x+y) mod 2'= K >
x+y-2', ecn x+y>=2", CF=1

IIpu BbluMTaHUMM OE€33HAKOBBIX LEJBIX YHCEN TAaK)Ke BO3HMKAeT Npodiiema: 4To je-
JaTh, €CIM NPHU BBIYUTAHUM X-y YMCIO X MeHbLIe yucina y? Benb B 9TOM ciydae mnosiy-
YUTCSI OTPULATEIbHAs PAa3HOCTb, & ATO YK€ BHE 00J1acTH 0e33HAKOBBIX YUCEII.

B IIK moctynatoT cienyroummM odpa3oM: NpH X>=y BBINOJIHIECTCS OOBIYHOE BBIYHMTA-
HHe, HO ecinu X<y, TOrJa 4Yuciy X gaercs "3aem" eaumHHUIbl (K 4uciay X mpubasisercs
BeauunHa 2°) M TOJBKO MOCIE ITOr0 MPOM3BOAMTCS BbluuTaHWe. I[lOJyueHHOE TaKUM
o0Opa3oM umcio U 00BsBIsIeTCS pa3HOcThiO. Hampumep, npu k=8 BeiuutTanue 1-2 mpo-
UCXOJIUT TAaKHUM 00pa3oM:

1-2 ==> (2®+1)-2 = (256+1)-2 = 257-2 = 255

(B mBomuHO# cucteme 3ameHa 1 Ha 256+1 - aro 3amena 00000001 wa 100000001,
T. €. IpUNUCBhIBaHUE | clieBa) U MMEHHO 4YHUCI0 255 00BsBISETCS pe3ylbTaTOM BbIYUTA-
nust 1-2. Ilpu srom omubka He Qukcupyercs, 3ato B ¢uar nepenoca CF 3anocurcs 1,
4TO CHIHAJIM3UPYET O 3aeMe eIUHHUIIbI, O HempaBWIbHOM pesyibrare (npu x>=y B CF
3anocurcs 0).

BelnonHsieMoe TaKk BbIYUTAHHE B MAaTeMAaTHKE HA3bIBAIOT BHIYMTAHHEM IO MOAYIIO 2,
npu 3ToM (GUKcHpyeTcs, ObLI JIM 3aeM:

‘ o xey; ecimu x>=y, CF=0
pa3HoCTH(X,y)=(x-y) mod .‘1" = k
. . (2 4x)-y, ecmu x<y, CF=1

Urak, B TIK cinoxeHWe W BbIYMTAHME OE33HAKOBBIX IEJLIX YHMCEI - 3TO HA CaMOM
Jiesie CIIOKEHHE M BBIYMTAaHUE 1O MOAyNto 2\ riue K - pasmep siueek. [Ipuuem mosiane-
HHUe Tocie omepainuu 3HaueHuss | B ¢uare nepenoca CF cBuumeTenbcTByeT o ToMm, 4TO
BBIIAHHBII OTBET HENPaBUIbHBIN.

Tenepb paccMOTpPHM CIOXEHHME M BBIYUTAHHE 3HAKOBBIX uuced. OKa3blBaeTCs, €CIH
LeJIble CO 3HAKOM IPEACTaBICHbI B JONOJHHUTEIBHOM KOJE, TO CKJIaJbIBaThb U BBIYUTATH
UX MOXHO II0 a4ropurMam ais 0e33HaKoBHIX uuceln. Jlenaercs 3TO Tak: JOMOJHHUTEIb-
HbIE KOJbl 3HAKOBBIX ONEPAHIOB PacCMAaTPUBAIOT KaK 4yucyia 0e3 3Haka M B TAaKOM BHIE
UX CKJIAQJIBIBAIOT WJIM BBIYMTAIOT, a IMOJYYEHHbIH pe3yJbTaT 3aT€M paccMaTpPHBAIOT Kak
JIOTIOJTHUTENBHBIA KOJI 3HAKOBOTO OTBETA.

Ipumep (npu stueitke B 8 OutoB). Ilycte Hago cnoxuts +3 u -1. X momonHuTeNb-
Hble KOAbl - 9T0 3 m (256-1)=255. CknagpiBaeM uX Kak unciaa 0e3 3Haka:
3+255 (mod 256) = 258 (mod 256) = 2. Tenepp BeauuMHa 2 paccMaTPUBAETCS Kak
JIOTIOJTHUTENBHBIA KOJ OTBETA, MOITOMY IOJy4aeTcs OTBeT +2.
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Jpyroii npumep. Ilycts Hago cinoxuth -3 1 +1. JlonogHUTeNIbHbIE KOABl 3TUX 3HAKO-
BbIX umcen: (256-3)=253 wu 1. CkuajgsiBaeM uX Kak O€33HAaKOBble 4HCIA!
253+1 (mod 256) = 254. Tenepb, paccMaTpuBas 3Ty BEIMYUHY KaK JOIOIHHTEIbHBIN
KOJl OTBETa, IOJIlydaeM pe3ynbTar -2 (254=256-2).

W3 ckazanHoro cienyer, uro B OBM, rae 3HakoBble 4MClIa NMPEACTaBIAIOTCS B J0-
MOJHUTENILHOM KOJI€, HE HyXXHbl pPa3Hble MallWHHbIE KOMaHJbl AJS CIOKEHHS M BBIUH-
TaHUsl 0€33HAKOBBIX M 3HAKOBBIX 4YMCEJN, JOCTATOYHO MU OJHOro Habopa 3THX KOMaH].
(B aTOM BaXHOE MNPEUMYILECTBO [ONOJHMUTENBLHOIO KOAA Haja APYrMMHU crocodamu
IIpeCTaBIeHHs 3HAKOBBIX YUCEII.)

OnHako He Bce TaK IPOCTO IPU CIOXKEHUM U BBIUUTAHUU 3HAKOBBIX 4YHCEI, 3]1€Ch
€CTb CBOM HempusATHOCTH. HamoMHHMM, 4TO mpu pasmepe sueek B 8§ OUTOB B JIONOJHH-
TEJIbHOM KOJ€ IpPEeACTABISAIOTCS TOJbKO uucia or -128 no +127. Paccmorpum, K mpu-
Mepy, CII0XKeHHe 3HaKoBbIX uuces +127 u +2. CkuajbiBasg MX Kak 0e33HAKOBBIE 4HCIa
127 u 2, nomyyaem BenuuuHy 129, KOTOpYyIO Temnepb HaJ0 pacCMOTPETh KaK JONOJHH-
TENBHBIA KOJI OTBETa: IOCKOJBKY 129=256-127, TO CymMMO#l NOJKHO OBITH IPHU3HAHO
yucio -127. Takum oOpa3om, ckiajbiBas J1Ba IOJOXKUTEIbHBIX YHCIA, Mbl MOIYYHIH
OTPHLIATENILHOE YHCIIO!

IMouyemy Tax npomsouuto? Ilpu mpexncraBneHuu uducen (pazmepoM B 0aiiT) B momou-
HUTEJIBHOM KOJ€ JIEBbIH pa3psi SBJISETCS 3HAKOBBIM, a Ha MOAYJb 4YUCIAa OTBOAMTCA 7
IpaBbIX pa3pagoB. Y Hac ke nomyumics orser 129=10000001b, moxyns koTOporo He
BMeIL@eTcss B 3TH 7 pa3psloB, IMO3TOMY MOJYJb U "3ane3" B 3HAKOBBIH paspsj, U3MEHHB
€ro Ha IPOTHBOINOJIOXHBIH.

Takoe HanezaHue Moayis (MaHTHCCHI, LH(GPOBON YacTH) YUCIIA HA 3HAKOBBLIH paspsn
Ha3bIBAlOT ''MEpENOJHEHHEM MaHTHCCH'. B oOmeMm ciydae OHO HPOUCXOAMT, €CIH
CKJIaJIBIBAIOTCSl YUCJIa OJHOIO 3HAaKa M HACTOSIAs CyMMa OKa3blBaeTCs BHE JMana3oHa
mpeacTaBUMbIX 3HaKkoBbIX uucen ([-128, +127] mpu x=8). IlepenonHeHue MaHTHCCHI
¢dukcupyercs B ¢uare nepenonnenus OF: on momydaer 3Hauenue 1, ecnm ObUIO mepe-
noinHeHue, u 3HaueHue 0 unave. Takum oGpazom, npu OF=0 pe3ynbraT npaBuIIbHBIH,
a npu OF=l - HempaBwiIbHBINA, OAHAaKO 3Ta omubOka He QukcupyeTca u "moimarp' ee
MOJKHO TOJIBKO IocienytomuM aHanuszoMm ¢iara OF.

AHATOrHYHOE NEepernoJHeHNe MAHTHCChl BO3MOXKHO U NpH BhlunTaHuu. Hampuwmep, npu
BblunTaHuu (+127)-(-2) = 127+2 nonyqaem 129, a 3T0 10NOJHUTENBHBIN KOJ uncaa -127,
KOTOpO€ U BBIJAETCS KaK pe3yJIbTaT BBIYMTAHHSA, XOTS HMCTHHHOH Pa3sHOCTBIO SBISETCA
yuciao 129. B obmem ciaydae mepernosHeHHEe MaHTHUCCHl MPOUCXOANT, €CIIM BBIYUTAIOTCS
YHCJla pa3sHbIX 3HAKOB M HACTOALIAs Pa3HOCTb OKa3aTach BHE JMaNa3oHa IPeJCTaBUMBIX
3HAaKOBBIX unceld. M 31ech dakT nepenosHeHus ¢ukcupyercs B ¢uare OF: oH momyuaer
3Ha4yeHue 1, eciu ObUIO MeperosHeHe MAaHTUCChl U Pe3ylbTaT ONepaliy HelpaBUIbHbIH,
u 3HaueHue 0, eciiu He ObUIO MEPENnOJHEHHUs U OTBET NPABUIIBHBI.

Hrak, mpu CIOXKEHHUM M BBIYMTAHMM KakK O€33HAKOBBIX, TAaK U 3HAKOBBIX YUCEN BO3-
MOXHbBI 0COOBIE Cilyyad, KOIJla HAcCTOSIUMH (B MaTeMaTH4eCKOM CMBICIE) pe3ylbTaT
BBIXOAMT 3a JHUANa3oH IpPEJCTaBUMbIX UYHCENl, M TOrJa pe3yibTaT HcKaxaercs. Takoe
uckaxenue pesynbrara guxcupyerca B ¢uarax CF m OF. Pacno3nars Takyio ommoOky
MO>KHO JIMIIb MOCJIEAYIOIUM aHAJIU30M ITHX (JIaros.
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U eme onHo 3ameuanue. IlockoibKy ClIOXKEHHME M BbIYMTaHHE O€33HAKOBBIX M 3Ha-
KOBBIX 4HCEJI IPOU3BOIATCSA IO OJHMM H TeM K€ auropurMaMm M nockoibky IIK 3apa-
Hee HE 3HAeT, KaKue MMEHHO YHUCJIa OH CKJIAAbIBAET MM BBIYUTAET, TO IPH BHINOJHE-
Huu stux omepanuil IIK omHoBpemeHHO ¢uxcupyer B ¢uarax CF u OF ocobennocTH
omepauuit mus  oboux KiaccoB uucen. Kakue MMEHHO uHClla CKJIaAbIBaOTCS
(BBIUUTAIOTCA), 3HAET TOJBKO aBTOpP NPOrpaMMBbl, OH M JOJDKEH pellaTh, Ha Kakoil u3
9TUX IBYX (aros ciemyer pearupoBaTh. EcliM OH cUMTaeT, 4TO CKIaAbIBAlOTCS 0Oe3-
3HAaKOBBIE YMCJIa, TO A Hero mpexacrasiseT uHTepec (uar CF (6bu1 nM mepeHoc) u
6e3pasnuuer ¢uar OF, HO ecny, IO €ro MHEHHIO, CKIAABIBAIOTCS 3HAKOBHIE YHCIA, TO
OH JOJKEH HuHTepecoBaTbcs (uarom OF (ObLIO 1M INEpernoJHEHHUE MaHTHCChl) M HE
JoikeH obpamars BHUMaHue Ha ¢uar CF.

Ipu cnoxeHNUU ¥ BEIYMTAaHUH YHCEN MEHAIOTCA Takxke ¢uiar Hyns ZF u ¢uar 3naka SF.
Onar ZF nonyuaer 3HaueHue 1, eciiu pe3ysbTaT OKas3alcs HyJeBbIM, M 3HaueHue 0, ecin
pe3yJbTaT HEHYNIEBOU; 3TOT (h1ar npeAcTaalseT HHTepeCc NpHU paboTe KaK CO 3HAKOBBIMH,
Tak ¥ 6e33HaKoBBIMHU uucinaMu. B ¢uar sxe SF 3aHOcHTCS 3HAKOBBIN (CaMBIif JIEBBIH) OUT
pesynbrarta; 3TOT (Jar moie3eH IpH paboTe cO 3HAKOBBIMH YHCIAMH, T. K. OH IIOIy4aeT
3Ha4YeHHUe 1, eciiu pe3yabTaT OKa3ajics OTPULATENbHBIM, U 3HaueHue 0 MHaue.

IMpumeps! (sueitku pa3MepoM B OaiiT):

-9 0 = 00000000b ==> ZF-1, SF-0
-9 = -1 = 11111111b ==> ZF-0, SF=1
-8 -1 - 00000001b «-> ZF=0, SF=0

O 0 O

33.2. KomMaHaBI c/I0KeHUSI H BbIYUTAHUA

B IIK umeercss HECKOJIBbKO KOMaHJ CJIOXCHUSA W BbIYUTAHHIA. OCHOBHBIMH H3 HHUX
SIBJISIIOTCS  CJICAYHOIIUC:

Cnoxenue: ADD opl,op2
Boiuutanue (subtract): SUB opl,op2

B sTux xomanmgax JAOIIYCTHUMBI CJICAYIOIINEC KOM6I/IHaI_[I/II/I OIICpaHZIOB:

opl op2

r8 i8, r8, m8 CJIOKEHUE/BBIYMTAHNE OaWTOB
mg i8, r8

rl6 il6, rl6, mlé6 CII0)KCHUE/BBIYUTAHHE CIIOB
ml6 il6, rl6

Komanma ADD ckimagsiBaeT ONEpaHIbl U 3aMUCHIBAET MX CYyMMy Ha MECTO HEPBOTO
omepanga: opl:=opltop2. ITo xomanne SUB u3 mepBoro omepadjga BBIYHTAETCS BTO-
poit omepaHn W MONyYEeHHAs pPa3HOCTh 3aMKMCBIBACTCA BMECTO IEPBOTO OIECpaHIa:
opl:=opl-op2.

Hanpumep:
ADD AH,12 AH:«AH+12
SOB SI,Z ;ST:»S1-Z

ADD Z,-300 1Z:=Z2+(-300)
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Mbl yx)e paccMOTpeIH OCOOEHHOCTH CIIOKEHHS M BBIYMTAHUS LEIBIX YHCEN, MO3TO-
My orMmetuM Jumb ciuenytomee. Komanast ADD u SUB paGoraloT kak ¢ uuciIaMM pas-
MepoM B 0aliT, Tak M C 4YMCIaMU pa3MepPOM B CIIOBO; HEJNb3sl, YTOObI OAMH OIEPaH
Obu1 OaiiToM, a gpyroit - cioBoM. IIpu 3TOoM umcia MOryr ObITh KakK 3HAKOBBIMH, TaK
n 6e33HaKoBBIMH. B 3Tux komangax mensiorcs ¢uaru nepexoca CF, nepenonnenus
OF, smaka SF u Hymt ZF (a rtakxe ¢maru AF u PF, Ho MBl ux He Oynem
paccMaTpuBaTh), MpaBHia U3MEHEHUS KOTOPBIX MBI YK€ PacCMOTpEIN.

Crenyromas nmapa KOMaH[ CJI0KEHHsS U BbIYMTAHUS:

VBenunuenune Ha 1 (increment): INC op
Vmenpmenne Ha 1 (decrement): DEC op

B sTux koMaHJax AOMYCTUMBI ClleAylolmue TUIbI omepaHzaa: 18, m§, rlo, t16.
IIpumepsr:

INC BL
DEC WORD PTR A

Komanga INC ananornuna xomanae ADD op,l, T. €. yBenunuuBaeT CBOH omepaHn
Ha 1: opl:=opl+l, a xomanna DEC ananormuna xomanne SUB op,1, T. e¢. yMmeHbmIaer
omepang Ha 1: opl:=opl-1 (exuncTBeHHOE OTiMume: xomaunasl INC u DEC He MeHsIOT
¢nar nepenoca CF). Briroga or xomanx INC u DEC B TOM, 4TO OHHM 3aHMMAIOT

MCHBIIC MECTa B IAMATH W BBIIIOJIHAOTCSI 6I>ICTpeC, YeM COOTBETCTBYIOIIHNE KOMaHIbI
ADD u SUB.

Eme oxgna xomanma u3 TPYIIIbI CIIOKEHHUS W BbIYUTAHUS!

M3menenue 3Haka (negative): NEG op
JomycTumble THIBI Omepanga 3Tod KoMmauasl: r8, m8, rl6, ml6.

Komanna NEG paccmaTpuBaer cBOH omepaHa KaK YHCIO CO 3HAKOM U MEHSET €ro
3HAaK Ha IPOTUBOIOJOXKHBIH: op:=-op. Hampumep:

MOV AH,I
NEG AH ;AH:=-1 (OFFh)

3nech ecth 0co0ObIH ciydail: ecian op=-128 (80h), To omepanx He MeHsETCs, T. K. HET 3Ha-
KoBoro yucna +128. AHaJIOTMYHO JUISl YMCEN-CIOB: €CIH 3HA4€HHE OlepaHla PaBHO MH-
HHEMAaJIbHOMY OTpPHIaTeIbHOMY dHcity -32768 (8000h), To KOMaH/a HE MEHSET OLEpaH.

B stom ocobom ciyuae ¢uar OF mnomywaer 3Hauenme 1 (IpH APYrHX OIepaHIax
OF=0). Ilpu nynesom omnepanzne ¢aar CF pasen 0, npu apyrux - 1. ®naru SF u ZF
MEHSAIOTCA KaK OOBIYHO.

U, HakoHel, paccCMOTPUM e€llle Napy KOMaHJ CIO0XEHHS M BBIUMTAHMSA:

Cnoxenne ¢ yuerom nepenoca (add with carry): ADC opl,op2
Boiuutanue ¢ ydyeToM 3aema (subtract with borrow): SBB opl,op2

JonycTtumble TUIBI ONEpaHoB - kak B komangax ADD u SUB.
OTH KOMaHJbl aHAJOTMYHBl KOMaHAaM OOBIYHOrO ClOKeHHs Hu BbluuTanus (ADD
n SUB) 3a oanuMm wuckmoueHueMm - B komanige ADC k cymMMme omnepaHioB elle IpH-

"ANATNIOr-MUuou



52 lpozpammuposaHue Ha si3bike accembnepa IBM PCTlnaBa1

OaBnsieTcst 3Hauenue ¢Quara mepenoca CF: opl:=opl+op2+CF, a B xomange SBB wu3
pPa3HOCTH OIEPaHIOB €lile BhUMUTAeTCs 3HadeHue 3Toro (iara: opl:=opl-op2-CF.

3auem 310 Hyx)HO? B IIK omHO# KOMaHION MOXHO CIOXHUTH (BBIYECTH) TOJBKO
4quciaa pa3MepoM B 0alT uiau crnoBo. CroxeHue ke (BBIYMTAHHE) YUCEN APYTHX pa3Me-
POB, HampuUMep IBOMHBIX CJIOB, NMPUXOAUTCS PEANU30BBIBATH HAM CAMHM Yepe3 CIOoXKe-
HUe (BBIYMTAHHE) YMCEN pa3MepoM B CIOBO WM OalT. 34eCh-TO M OKa3bIBAKOTCS I10-
ne3usiMu komauasl ADC u SBB.

PaccmoTpuM, ans npumepa, Kak MOXHO CJIO0XKHTH CIEIAYIOIME JBa 4YHCIa pa3MepoM
B aBoiHoe cioBo: X=1204F003h u Y=8052300Fh. YcrnoBHO pa3buBaeM Kaxa0e YHUCIO
Ha aBa cioBa. CHayasa CKiaJbpiBaeM Miajaliue (IpaBble) YaCTH MX, UCIOJIb3YS KOMaHIY
ADD. MoxeT momy4uThCs €AMHHIA HEepeHoca, KOTOPYI Hag0 y4YecTh HPH CIOKECHHHU
crapuinx (eBbix) 4yacteit yucen. Kak 31o caenarp? BemomMHHM, 4TO €qUHHIIA HEPEHO-
ca monanaet B ¢aar CF, mosToMy K cymMMe cTapuimx 4yactedl Hago 100aBUTh U 3Haue-
Hue 3Toro Quara (ecnu eauHuUIBl nepeHoca He Obuto, To CF=0, mosTomy u 37eCh MOXK-
Ho npubaBnate CF), a Takoe crmokeHue Kak pa3 u ocymiectBisier komanaa ADC. Qie-
JIOBaTeIbHO, CTApIIME YacTH YUCEN HaIo CKiIaabiBaTh mo komanae ADC.

x ¢ 1204 F003
+ +
Y - 8052 300F
9256 12012
+ 1
1 < CF
9257 2012

Ecnu ns onpeneneHHOCTH CUMTATh, YTO YHCIO X pa3Mmemiaercs B AByX peructpax AX
(crapmne udps) u BX (mmagmue), a uncno Y - B peructpax CX (crapuue 1nudpsi)
u DX (Mmmagmiue), ¥ eciad CyMMy 3THX JIBYX YHCEJ HAJ0 3alMucaTh BMECTO 4ucia X,
T. e. Hago peanusoBath (AX,BX):=(AX,BX)+(CX,DX), Toraa 3To Aeiaercs TaK:

ADD BX,DX ;BX:=Xmnt+VYmia, CIl=mnepenoc
ADC AX,CX ;AX: -Xctt+yct+CF

(OTMeTHM, YTO OpPU CIOXEHUU CTapIIUX YacTeil TaKkKe MOXET MOSBUTHCS CIMHHIIA
mepeHoca, OJHAKO MbI ee yxe He OyIeM yYHUTBIBATh.)

AHanoruyHeiM 00pa3oM peanu3yercs BbIYMTaHHE OE33HAKOBBIX YHCEN pa3MepoM
B IBOIfHOE CIIOBO, Ui 4Yero Hcmoib3yercs komanna SBB. Hampumep, BwlunTanue
(AX,BX):=(AX,BX)-(CX,DX) peanusyercst Tak:

SUB BX,DX ;BX:=XMmn-Ymun, CF=3aeM enuHHIB
SBB AX,CX ;AX:«XCT-Yct-CF

C momomipio komMang ADC u SBB MoXHO peaun3oBaTh CIOKEHHE W BBHIYHTaHUE
qucen M00ro pasMepa, MpUYEeM 3TH ONepanuu A O0e33HAKOBBIX M 3HAKOBBIX YHCEN
peanu3yoTcsl OJAMHAKOBO.
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3.4. Komanabl yMHOKeHHMs] M JieJIeHUS

3.4.1. KoMaHabl yMHOKeHHS

Ecnu cinokeHue W BBIYMTAHHE O€33HAKOBBIX M 3HAKOBBIX YHCET MMPOU3BOIATCA I10
OJHUM KU TEM XK€ aJlrOpuTMaMm, TO YMHOXCHHEC YHUCEJI 3THUX ABYX KJIAaCCOB BBIINIOJHACTCA
110 pasHbIM aJropuTMam, B CBSA3H C YEM B TIK umeroTcs JAB€ KOMAaHIbI YMHOXCHHUA:

YMHOKeHHEe menblx 6e3 3Haka (multiply): MUL op
YMHOXeHHe menslXx co 3HakoM (integer multiply): IMUL op

B ocTanbHOM 3TH KOMaHIbl AEHCTBYIOT OJMHAKOBO:

Ymuoxkenue 6aiitoB: AX:=AL*op (op: r8, m8)
YMHOKEHHE CJIOB: (DX,AX):=AX*op (op: rl6, T16)

OmepaHn Op, yKa3blBaeMblii B KOMaHZE, - JTO JHIIb OJUH M3 COMHOXHUTENEH; OH
MOXET HAaXOAUTbCS B PETUCTPE MM B IAMATH, HO HE MOXXET OBbITh HENOCPEICTBEHHBIM
onepaHaoM. MecTOHaX0XICHHE APYroro COMHOXHUTENS (UKCUPOBAHO M IHOTOMY B KO-
MaH/Ie HEe YKa3blBaeTCs SIBHO: HpPU YMHOXEHHH OaiWToB OH Oepercs u3 perumctpa AL,
a MpU YMHOXKCHHH CJOB - u3 peructpa AX.

MecToHaxox/AeHHEe pe3ysbTaTa yMHOXKEHHS TaKXkKe 3apaHee H3BECTHO M IIOTOMY
B KOMaHJe SIBHO He ykasbiBaeTcsa. IIpm 3TOM moj pe3yiabTaT OTBOJMTCS B 1Ba pasa
Oonplie MecTa, YeM II0J COMHOXHUTEIH. OJTO CBS3aHO C TEM, YTO YMHOXEHHUE
Nn-3Ha4YHBIX YHMCEN B OOLIeM cllyyae JaeT Npou3BeleHue M3 2nm nudp, U C KeIJaHuem
coxpaHuTh Bce uUGpPb npousBeneHus. [lpu yMmHOXeHuHM OafiTOB pe3yibTaT HMeeT
pasMep cinoBa u 3amuchiBaeTcsi B Bech peructp AX (B AH - crapume uudpsi
npousBeneHus, B AL - Miagmue), a mpu YMHOXXEGHHM CJIOB Pe3yJbTaT UMEET pasmep
JIBOWHOTO CIIOBa W 3allMCHIBAE€TCA B JIBa peructpa - B peructp DX 3aHocsTCs cTapuiue
uudpbl mpousBeacHUs, a B peructp AX - mmagumue nqudpsl.

IIpumepsr:

N DB 10

MOV AL.,2

MUL N ; AX=2%10=20=0014h: AH=00h, AL=14h

MOV AL,26

MUL N ; AX=26*%10=260=0104h: AH=01h, AL=04h

MOV AX,8

MOV BX,-1

IMUL BX ; (DX,AX)=-8=0FFFFFFF8h: DX=0FFFFh, AX=0FFF8h

Wtak, KOMaHIBl yMHOXXCHHS BBIOAIOT pe3yJibTaT B yIBOCHHOM ¢Qopmare. D10 He
Bceraa ymoOHO: TO Mbl paboranu ¢ yuciaMu-0aWTamMu, a TYT HPHUXOJUTCS MNEPexo-
IUTh Ha 00pabOTKy Ymcen-cioB. B TO e BpeMs Halneko He BCEria BeNHYHHA MPOU3BE-
ICHHUs CTONb BEJHMKa, YTO €My HY)XXCH YABOCHHBIH (opmar; Hampumep, B MEPBOH U
TPeTheil M3 HAIIMX KOMaHJ YMHOKCHHS Ul PE3y/ibTaTa BIIOJHE AOCTATOYHO OBLIO ObI
o6brgHOr0 (opmara. [1o3TOMY Ba)KHO 3HATH, ACHCTBHTENBHO JIH MPOU3BEICHHIO HYXCH
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NIBOIHON (opmar uiam emy JOCTaTOYHO H oguHapHOro (opmara. Muorma o6 3ToM wu3Be-
CTHO 3apaHee (MbI 3apaHee 3HAeM, YTO MEPEMHOXKAIOTCS HEOOJbIINE YUCIA), HO WHOT/AA
9TO MOXHO YCTaHOBHTH TOJIBKO IIOCIE YMHOXeHHs. B mocienHem ciywyae Bompoc
0 TOM, yMEIIAETCs M Pe3yJbTaT YMHOXKEHUS B (opMaT COMHOKHUTENEH MM HeT, pella-
eTcs ¢ momolneio aHanu3a ¢uaros meperHoca CF u mepenonnenus OF, kotopsie B o0e-
HX KOMaH/aX YMHOXXEHHS MEHSIOTCS CHHXPOHHO U IO CIEAYIOIEMY IpaBHILy:

CF=0F=I - ecnu npousBeaeHne 3aHUMaeT ABOWHON (opmar
CF=OF=C> - eciu HpOM3BEICHHUIO NOCTATOYEH (HOpPMAT COMHOXKHUTENIECH

IIpu CF=0 (ognoBpemenHo u OF=0) MOXHO c4yHTaTh, YTO MPOU3BEAcHHE OATOB 3a-
HHUMaeT TOJIbKO peructp AL, a mpousBeneHHe cIOB - TONbKO peructp AX, W ganbplie
MOXHO paboTaTh TONBKO ¢ 3tuMmu peructpamu. Ho ecnu CF=1, To manmee mpuxomurcs
paboTaTh ¢ MPOU3BEICHUEM KaK C YHCIOM YJBOCHHOTO (opmara.

3.4.2. O xomanjae yMHOxkeHHsI B npoueccopax 80186 n crapme

@OUKCHUPOBAHHOCTE MECTOHAXOXJIEHHS MEpBOrO OIepaHJa U pe3ysbTaTa U HEBO3-
MOJXKHOCTh YKa3bIBaTh HEMOCPEICTBEHHBIH OIEpaH] B KOMaHIaX YMHOXEHHS IENaioT
3TH KOMaHAbl He O4YeHb yA00HbIMH. [losTomy B mpoueccope 80186 Obuta BBemeHa HO-
Bas KOMaH/Ja YMHOXXEHHMsS C TpeMs ONepaHJaMM, TA€ HEKOTOpble U3 3THX HEeyHoOCTB
ycTpaHenbl. B SIA sTa KomaHIa J0MyCcKaeT ABE 3KBUBAJCHTHbIC (OPMBI 3aMUCH:

MUL opl,op2,0p3 HITH IMUL opl,op2,0p3

¥ peanusyer cienymouee aericteue: opl:=op2*op3.

Jonyctumbie tumel onepanaos: opl: rl6; op2: rl6, ml6; op3: il6.

Takum 00pa3oM, pe3ylnbTaT YMHOXCHHS MOXHO MOMECTHUTh B JH000W peructp obime-
ro Ha3HAYCHHMsS, NEPBBIH COMHOXXUTENb MOXET HAXOAUTHbCA KaK B perucrpe obiero Ha-
3HA4Y€HHs, TaK U B JIIOOOM CJIOBE MAMATH, a BTOPOIl COMHOXHTEIb 00s3aTeNbHO 3aaaeT-
¢ KaK HETMOCPEeJCTBEHHBIH omepania. Hampumep:

X DW ?

MUL SI,BX,3 ;SL:=BX*3
IMUL DX,X,-10 ;DX:-X*(-10)

JlaHHas KOMaHJa yMHOXCHHUS NpeJHA3HAYeHA JUIS YMHOXXEHMS TOJBKO YHCEN pa3me-
pOM B CJIOBO M TOJBKO HpPU YCIOBHM, YTO IPOU3BEJCHUE yMellaeTcs B cioBo. [lpu
9TOM YCJOBHM HET Pa3HUIBI MEXKAY YMHOXXCHHMEM UYHCENl CO 3HAKOM M uucen 0e3 3Haka,
mo3ToMy-T0 B SIA ¥ MOXHO HCIOJb30BaTh JTH000€ M3 JABYX HA3BaHHH 3TOW KOMaHIBI.
Ecnu ykazanHoe ycioBue AeiicTBUTENnbHO BeimonHsiercs, toraa ¢uaru CF u OF momy-
yaloT 3HaueHue (0, HO €ClIM pe3yJbTaT MPEBOCXOJIUT pa3Mep CJOoBa, TOT/A JIEBble, Ha-
ubosee 3HaYMMbIC, OUTHI MPOU3BEJCHUS TEPSIOTCS, B PErucTp opl 3amuchIBalOTCS Mmoc-
nenanue 16 6utos, a ¢uaru CF u OF ycranaBnuBatotes B 1.

Jonyckaercs cieayloliee COKpalleHHe B 3allUCH paccMaTPUBAEMOH KOMAaHIbl YMHO-
JKeHUs: ecli opl=op2, T. e. eciau MepBbIi COMHOXHUTENIb OEpeTcsi U3 PEerucTpa, B KOTO-
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PBIM NOJIKCH OBITh 3aIMCaH pe3yiabpTar, Toraa B 3allUCH KOMaHJZblI 3TOT PETUCTP MOXKET
OBITh YKa3aH TOJIBKO pas:

MUL opl,op3 (IMUL opl,op3) - cokpamenue anas MUL opl,opl,op3
Hampuwmep:
MUL DX,-15 ;:DX:»DX*(-15)

Baxnoe 3ameuanue. Ilo ymomuaHuio accemOiep pas3pellaeT yKas3blBaTb B TEKCTE
nporpaMmbl Ha A TOJBKO T€ KOMaHIBI, KOTOpble MMeElTcs B mpoueccope 8086,
n dukcupyer ommOKy, €CIM yKa3aHbl KOMAaHIbI, KOTOpbIe HOSBHIMCH JIMIIL B Ooyee
cTaplMuX Mojenax mpoueccopos cemeictBa 80x86. Tak BoT, uToOBI accemOiep mpa-
BUJIBHO BOCIIPHMHUMAJ HOBBIE KOMAaHIbI, CKaxeM, mnpoueccopa 80186 (B uacTHOCTH,
HOBYI0 KOMAaHJy YMHOXEHHS B JI000M €€ BapHaHTe), B TEKCT NPOrpaMMmbl (B J10OOM
MecTe, HO [0 IepBOil Takol KOMaHIbl) JOJKHA ObITh IOMELIEHA TUPEKTUBA

.186

paspelaromas 10 KOHIA TEKCTa MPOrpaMMbl MM A0 cCliefyromeld moJo0HON TUPEeKTHBBI
(06 sTHX muMpekTHBaX cM. pasa. 14.6) ykasbiBaTh Bce KoMaHabl Inpoueccopa 80186,
KOTOpBIE MOKHO HCIIONB30BaTh U B MPOLECCOpPAX CTApHIMX MOJEIEH.

IMpumep. Ilycte X - OaiiroBas mepemeHHas, a Y - NEpEeMEHHass Pa3MepoM B CJIOBO
U HaJo0 BBIIONHHUTH IIpucBauBanue Y:=5*X*X-7*Y nmpum ycmoBuu, dYTO 4UHCIA
3HAKOBBIE M BCE BBIYHMCICHHS YKIaAbIBAlOTCA B pasMep cioBa. Torga 3To MOXHO
clenarh Tak:

186 ;A0MyCKAalTCa Bce KoMaHAel npomeccopa 80186
MOV AL,X

IMUL AL JAX:=X*X ("o6bluHOE" YMHOXCHHE)

IMUL AX, 5 JAX:=X*X*5 (moxno: MUL AX,5 unun IMUL AX,AX,5)
IMUL BX,Y,-7 ;BX:=Y*(-7)

ADD AX,BX

MOV Y,AX

B nmanHO#l KHHTE MBI He coOMpaeMcsi BBIXOIWTH 332 PAaMKH CHCTEMBl KOMaHH IpoIec-
copa 8086, mosToMy B JaTbHEWIIEM MBI HE OyleM IOJIB30BAaTHCS PACCMOTPEHHBIM 3/1€Ch
BapUAHTOM KOMAaH/bl YMHOXCHUSI.

3.41J. KomaHabl aenenust

Kak u YMHOXCEHUEC, ACJICHUEC YHCCII 0e3 3HaAKa W CO 3HAKOM TaKXke peanusyeTcs
ABYMsI KOMaHJaMHU:

Jeneuue nensix 06e3 3uaka (divide): DIV op
Jenenue wuensix co 3HakoMm (integer divide): IDIV op

HCpBaSI U3 OTUX KOMaHJ NOpe€AHa3HaucHa I NCJICHUS 0e33HaKOBBIX LCJIbIX 4YHCCII,
a BTOpas - IJis ACJICHUSI 3HAKOBBIX YHUCCJI, B OCTAYbHOM K€ 3TH KOMaHIbI ACUCTBYIOT
OJUHAKOBO:

"aNATIOr-MU®N
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JIeJIEHUE CJIOBA Ha OauT:

AH:=AX mod op, AL:=AX div op (op: r8, my)
JACICHUC HBOﬁHOrO CJIOBa Ha CJIOBO:

DX: =(DX,AX) mod op, AX:=(DX,AX) div op (op: rl6, mlo6)

Kak BuOHO, B 3THX KOMaHJIaX MECTOHAXOXJEHHE IepBOrO omepaHna (AEeIMMOro)
U pe3yibrata QUKCHPOBAHO M MOTOMY SIBHO HE YKa3bIBaeTcs. YKa3blBaeTCs TOJNBKO BTO-
poii omepaHa (IETUTENb), KOTOPHIH MOXET HAaXOMUTHCS B PETHCTPE WINM B suYeiike Tma-
MSTH, HO HE MOXET OBITh HEMOCPEICTBEHHBIM OMEPAHIOM.

IIpu nenenun cioBa Ha OaifT nenmumoe 0053aHO HaxXOAMThCS B peructpe AX, a menu-
TeNb A0JDKeH ObITh OaiiToMm. Ilpu meneHuH ABOITHOTrO ClIOBa Ha CIOBO JelUMOE 00s3aHO
HaXOAWUTHCS B IBYX peructpax - B DX (crapmas gacte menmmoro) m B AX (Miaamas
4acTh), a JeUTENb JOJKEH UMETh pa3Mep CIIOBa.

B obOmactu mensix umcen "Hacrtosiee" melleHHe HEBO3MOXHO, W B IIK mox memeHu-
€M MOHUMAIOT MOJY4YeHHE cpa3y JBYX BEJIMYMH - HENoJHOro yactHoro (div) m ocraTka
(mod). O6a THX YHCcIa MOMEMIAIOTCS HAa MECTO JIEIMMOTr0: €ro crapiias 4acTh 3aMEHs-
eTCs Ha OCTAaTOK, a Miajiias - Ha HemoaHoe dacTHoe. O0a 3THX 4YHclIa MMEIT OIHMH
M TOT )€ pa3Mep, COBMNAJAIOUIMN C pa3MepoM BTOPOTO omepaHja (ASIUTENs).

Ecnu uepe3 ¢ynxumio trunc(x) 0003HauUThH OTOpachiBaHHE IPOOHON YacTH Belle-
CTBEHHOT'0 4Mcia X, Toraa omepauuu div 1 mod ompenensiorTcsi CIeayIOmUM o0pa3oM:

a div b » trunc(a/b)
a mod b = a-b*(a div b)

IIpumepsr:
13 div 4 = trunc(3.25) =3 13 mod 4 = 13-4%3 =1
(-13) div 4 » trunc(-3.25) = -3 (-13) mod 4 = (-13)-4%(-3) = -1

13 div (-4) = trunc(-3.25) = -3 13 mod (-4) =+ 13-(-4)*(-3) -1
(-13) div (-4) trunc(3.25) - 3 (-13) mod (-4) » (-13)-(-4)*3 = -1

W, HakoHer, OTMETHM, YTO IIPH BBHIMOJHEHHH KOMaH/bI JEJICHUS BO3MOXXHO MOSBIE-
HUe OoIHNOKHM ¢ Ha3BaHueM "nmenenue Ha 0 wium mepenonHeHue". OHa BO3HHKAET B JABYX
Cllyyasx:

e gemutens paseH 0 (op=0),
* HENOJHOE 4YacTHOe HE BMEIIAeTCs B OTBEJCHHOE eMy MecTo (peructp AL mmm
AX); aT0, Hampumep, mpousoineT npu aeaeHnn 600 Ha 2:

MOV AX,600
MOV BH,2
DIV BH ; 600 div 2 - 300, wo 300 me Bmemaercs B AL

IIpu takoit omubke [1K mpexpamiaer BHINOJHEHHE HPOTPaMMBI.
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3.5. H3menenne pazmepa 4mcia

Paccmorpum rtakyio 3agady. Ilycts k umciny u3 perucrpa BX Hago npubaBuTh uucio
u3 perucrpa AL: BX:=BX+AL. 3necb Tpebyercsa cnoxurh cioBo ¢ Oaditom, Ho B IIK
HET KOMaHJbl CI0XeHHs cioBa ¢ Oaiitom. IlosToMy mpexie Bcero Hajxo ciaenarh paB-
HBIMHM pa3Mepbl 3THX YHCE], a MMEHHO: Haj0 pacmuputh Oaiit AL no cioBa, 3amnucas
ero, ckaxem, B peructp AX, M TOJIBKO 3aTeM CJIOXHTh 4yucia u3 peructpos AX u BX.
Bosnukaer Bompoc: kak pacmuputh 06aiT AL no cnosa AX ¢ coxpaHeHHEM, KOHEUHO,
BEJIMYUHBI yucaa?

Ecnn umcno Tpakryercss kak 0€33HAaKOBOE, TO AENAETCSs ITO MPOCTO - HALO ClieBa
K 4MCIy IpHUIKCATh HyIM: Hampumep, ecim AL=32=20h, to AX=0020h. Peanusyercs
910 3anuchio 0 B neBylo yacTb peructpa AX, T. e. B peructp AH:

MOV AH,0 ; AL —> AX (6e3 3Haka)

Takoe pacumupeHne Ha3blBaeTCs paclIMpeHUeM 0e3 3Haka.

Jlnst yucen CO 3HAKOM JEJO OCIOKHSETCS, T. K. HaJ0 yYUTHIBaTh 3HaK wucia. Eciu
YMCJIO HEOTPHULATENBbHO, TO UL €ro PacIIMPEeHMs JOCTATOYHO CJEBa IIPUIUCATh HYIIH.
Ho ecam 4ucio oTpuLaTEeNbHO, TOTAA CJIEBa HAJO HPUIMCHIBATH JBOWYHBIC €JUHHYKH
(B mecrHapnarepuyHod cucreme - e mupel  F). K npumepy, uwmcio
-32 (-20h) B nomosHUTENBHOM KOJe Kak OalT mmeer Bua 256-32 = 100h-20h = OEOh,
a kak cioBo - 10000h-20h = OFFEOh.

Urak, pacmimpeHue 3HAKOBOTO 4YHCJIa 3aKJIIOYACTCS B HMPHUIUCBIBAHUU K HEMY CleBa
HyJIeH, €CM 3TO YMCIO HEOTPHULATENIbHO, WIM EAMHUYEK, €CIM YHUCIO OTPULATENBHO.
Takoe pacmmpeHHe Ha3bIBAETCS PACHIMPEHUEM CO 3HAKOM.

DTOMy pacIIMPEHHMI0O MOXXHO 1aTh M TaKyl0 TPAKTOBKY. BCHOMHHUM, 4TO B JIONOJHH-
TEJIbHOM KOJI¢ 3HAKOBOI'O YHCJA CaMblil JIEBBIH OUT SBISAETCS 3HAKOBBIM M YTO 3TOT OHT
paBex 0 Ui HEOTPULATEIbHBIX YHCEN M paBeH | mus oTpuuareinbHbix. IlosToMy MOX-
HO CKa3aTh, YTO PAaCIIMPEHHE CO 3HAKOM 3aKII04aercs B NyOIMpPOBaHMHU clieBa 3HAKO-
BOro OuTa yucna:

nomn(+32) 0010 O00Ob —> 0000 0000 0010 oooob

+
pon(-32) = 1110 OOO0Ob —> 1111 1111 1110 OOOOb

J1a ocymiecTBieHHs pacHIMpeHus co 3HakoM B cuctemy komanpa IIK Baenena
crenuaybHas KOMaHJa:

Pacmupenue OGaiiTa no0 cinoBa (convert byte to word): CBH

VY 3Tolf KOMaHJbl MECTOHAXOXIEHHE ONepaHaa U pe3yibraTa GUKCHPOBAHO: OIEpaH]
Bcerna Oepercs u3 AL, a pesynbrar Bcerga 3anuceiBaercss B AX. Komanja 3amnuceiBaer
B peructp AH uncio 00h unu OFFh B 3aBHCHMOCTH OT 3HaKa uncna u3 perucrpa AL:

00h  mpu AL>=0
OFFh npu AL<0

®iaru Ta KOMaHJa HE MEHSET.

MATIOr MLt
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IIpumepst:
MOV AL,32 ;. AL=20h
CBH ; AX=0020h (uucno +32 kak CJIOBO)
MOV AL,-32 ; AL-OEOh
aBW ; AX=0FFEOh (uucno -32 Kak CIOBO)

Teneps BepHeMcs K Hamel 3agade - kK cinoxenuto BX:=BX+AL. B 3aBucumoctu or
TOro, KaK TPAKTYIOTCS 4YHCla - KaK OEe33HAaKOBbIE MJIM KaK 3HAKOBBIE, OHA pelaercs
CIHeAYIOUUM 00pa3om:

; 4ucina 6e3 3HaKa:
MOV AH,0 ; AL -> AX (pacmupenue 6e3 3HaKa)

ADD BX,AX

; d@cia €O 3HAaKOM:

aBW ; AL -> AX (pacmupeHHE CO 3HAKOM)
ADD BX,AX

HeobxoaumocTs pacmupeHus Oalita 10 CI0Ba yalle BCEro BO3HUKAET IIPU ACICHUU
6aiitoB. Hamomuum, uto B IIK MOXHO aenuTh cI0BO Ha 0OaiiT, HO He OaliT Ha OaWr,
[I09TOMY, €CJIM MBI XOTHM BCE X€ Pa3JesuTh OalT Ha 0aiiT, TO HaAM HpeXAe BCEro Hajxo
mepBblil OalT (AenMMoOe) paclUpHTh OO0 CloBa. A KaK 3TO JeNaeTcs, Mbl TOJBKO 4YTO
paccmotpenu. Hampumep, npucBaumBanue AL:=AL div CH peanusyercs Tak:

; 4ucia 0e3 3HaKa:

MOV AH,0 ; AL -> AX (06e3 3Haka)

DIV CH ; AL:=AX div CH (AH:=AX mod CH)
; dHciia cO 3HAaKOM:

aBW ; AL -> AX (co 3HaKoM)

IDIV CH ; AL:"A div CH <AH=AX mod CH)

Msbl paccMmoTpenu ciaydail pacmidpenust 0aita 10 cioBa. AHAJIOTHYHO OCYIIECTBIIS-
eTcs pacIIMpeHHE CJIOBA 10 ABOHHOrO CIOBa, HEOOXOAMMOCTH B KOTOPOM TaKKe BO3-
HUKaeT npu paeyieHHH. OOBIYHO NPHUXOAMTCS PACLIMPATH CJIOBO, HaXoJsdlleecs B PEru-
crpe AX, 10 ABOHHOTO clloBa, 3aHMMaroulero asa peructpa - DX u AX, npu ycioBuu,
yro B DX HaxoaurTcs crapumas yacTh uucia, a B AX - muajmias:

AX —> (DX,AX)

Ilpu aToMm ycinoBuu pacmupenue 0e33HakoBoro umcia AX pearusyercs 3acbuikoir O
B peructp DX:

MOV DX,0 ; AX -> (DX,AX) (0e3 3Haka)

Ecnu xe uyucno AX paccmaTpuBaeTcs KaK 3HAKOBOE, TOrJa IS €ro pacllupeHHs
Hano B peructp DX s3amucate OOOOh, ecnu umcino Heorpunarenbno, unu OFFFFh, ecnu
Yucno orpunarenpHo. [is sroro B cucreme komaHj IIK ecTh cnenuaubHas KOMaHpa:

Pacmiupenue crnoBa po aBoiHoro (convert word to double): CHD



lMepecbinku. Apughmemudeckue KoMaHOb! 59

JlelicTBHE 3TOH KOMAaHJBI MOXXHO OIHCATh TaK:

I'O000h  mpu AX>=0
t OFFFFh npu AX<0

HpI/IMCpLI 31€Ch aHAJIOTUYHBI IPEABIAYIIUM.

3.6. IIpumeps1
B osromM pasgene paccMaTpuHBAaOTCS IIPEMEPH HUCIONB30BaHMA Tex komaHn IIK
1 cpelcTB SIA, 4TO ONMCaHBl B JAHHOM IlIaBe, U IPUBOAATCS HX PEIICHUS C MOSCHEHUSIMH.
Ilpumep 1
X DD ?
Tpebyercs mepecTaBUTh MeCTaMH 00a CJlOBa JBOWHOTO cioBa X.

Pewenue

Kakne MMEHHO KOMaHIBI 3[€Chb HYXHBI, OIpENEeIHTh HecloxHO. IIpoGiema 3mech
B APYrOM - B TOM, YTO B 3THX KOMAaHJIaX HENIb3s HEIOCPEICTBCHHO yKa3bIBaTh ajgpeca X
n X+2. Hampumep, mpu TpaHCIAINHA KOMaHIBI

MOV AX, X

accemOuep 3adpuxcupyer ommbKy, T. K. B komanage MOV MOXKHO yKa3bIBaTh ONEpaHIIbI

tonpko THOB BYTE u WORD, a 3pecp ykazan omepanx X tunma DWORD. YtoObt

He ObUIO Tako# omMOKHM, HAalo SBHO yKa3aTh acceMOlepy, 4ToObl OH paccMaTpuBai X He

KaK MMs JBOWHOTO CJIOBa, a KaK MM CJIOBa, IS Yero cieayer npuMeHuTh onepatop PTR.
C y4eToM CKa3aHHOTO 3ajadya peuraercsl Tak:

MOV AX,WORD PTR X ;AX:=Xies
XCHG AX,WORD PTR X+2 ;AX:«Xmnpas, Xnpa:=XieB
MOV WORD PTR X,AX ;XJIeB:=npexHee 3HayeHue Xmpas

Bocnonp3yeMcs 3THM IIPEMEPOM U PAaCCMOTPUM OJHH H3 IIPHEMOB COKDAIICHHS 3a-
mucH koMaHA. Kak BHAHO, B HAIIMX KOMaHAaX HECKOIbKO pa3 HCHONB3YeTCsS KOH-
crpykuusit WORD PTR. Tak BOT, 4TOObI MHOTOKPAaTHO HE BBHINUCHIBATH 3Ty JOCTATOYHO
IIHHHYI0 KOHCTPYKIHIO, MOXHO ¢ moMmombio aupekTuBsl EQU 0003HaunTH ee KOpoT-
KHM HMEHEM, a 3aTeM HCIIOIb30BaTh 3TO UMA. B pesymbrare momydum Goiee KOPOTKHUIL
BapHaHT 3allUCH KOMAaHJ:

WP EQU WORD PTR
MOV AX, WP X
XCHG AX,WP X+2
MOV WP X,AX

"ANATIO-MU®T
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Ilpumep 2
U DW 1234H
Omnpenenuts 3HaueHus peructpoB AX u BX mociie BBHIIIOJIHEHHS KOMaHT

MOV AX, W
MOV BH,BYTE PTR W
MOV BL,BYTE PTR W+L

Pewenue

Otser 31ech Takoit: AX=1234h, BX=3412h.

Kasamocp Obl 3HaueHust peructpoB AX u BX noskHBI coBmanath, a OHH Pa3iInYaloT-
csa. ITouemy? Hamomuum, uto B mamsatu IIK crnoBa xpausarcsa B "mepeBepHyToM" BUIE;
B HalleM ciydae B Oaiite ¢ agpecom W Haxoautcs BenuuuHa 34h, a B Gaiite ¢ axpe-
com W+1 - Benmumna 12h. IlosroMmy BTOpas M3 HpHBEJCHHBIX KOMAaH] 3alUCHIBAcT B
crapmyo 4yacts peructpa BX (8 BH) mnamgmwme uudpsr uucima W, a B TpeTbedl Ko-
MaHJIe B Miajmyio dacte peructpa BX (B BL) 3anucwiBatorcst crapmme nudpsl 4ucia,
u noromy B peructpe BX uumcimo W oxasbiBaeTca B "mepeBepHyToM" Buae. Bo Bcex xe
KOMaH/ax, paboTalIIUX CO CII0OBAaMM KaK C €JAMHBIM LEJIbIM, Takash 0COOCHHOCTbH Hpel-
CTaBIEHHUS CIOB B HaMSATH YYUTHIBAETCSA, U 3TH KOMAaHAB "HepeBOpayuBaloT" CJIOBa aB-
ToMaruuecku. IloaToMy mepBas M3 HamUX KOMaHJ caMma 'mepeBepHer" ciaoBo W u 3a-
numeT ero B peructp AX B HOpMalabHOM, HemepeBEepHYTOM Bujie. IIpu ucmonb3oBaHHHU
TaKUX KOMaHJ MOXHO 3a0bIThb 0 "HepeBepHYTOM" NpENCTaBICHUU CIOB B MaMATH, HO
ecnu Mbl oOpabaTeiBaeM cIO0BO 1O uyacTsM (mo Oaiitam), TOrja aBTOMAaTH4YECKOTO
"mepeBopauuBaHusA" HET U MBI 00f3aHBI HOMHHUTH O "HEpeBepHYTOM" MpPEeICTaBICHUH.

Ilpumep 3

ITlycte X - OaliToBas mepeMeHHas, 3HAYEHHE KOTOPOH TPAKTyeTcs KaK 3HAKOBOE
4yuciao, a Y - IepeMeHHas pa3MepoM B cioBo. Bwrumcante Y=X*X*X mnpu ycnosum,
YTO pe3ylIbTaT MMeeT pa3Mep CIOBa.

Pewenue

ITpn ucnonp3zoBanuu apupmerndyeckux komanja I[IK Hamo BHHUMAaTenbHO ClEIUTHh 3a
pa3MepaMH OIIEPAaHJOB, 3a IPABHJIBHOCTBIO PACHIMPEHHUs 4uced (CO 3HaKOM min 6e3),
a eclld HCIONb3YIOTCS KOMAaHABI YMHOXKEHHS, AENEHUS M pPACIIUPEHUS CO 3HAKOM, TO
HaJO CIEIUTh M 3a TeM, YTOObI UX OMEpaHbl HAXOAMJIHCH B HYXHBIX PETHCTpPaX.

B namem npumepe Mbl CHauyaTa yMHOXUM Oaiitr X Ha cebs. Ilockosnbky oamMH u3
onepannoB komanasl IMUL nomkxen HaxoguThcs B peructpe AL, To mpexnae Bcero 3a-
nuceiBaeM X B 3ToT peructp. IlomyunB B peructpe AX mpousseaeHune X*X, Mbl 10JI-
XKHbl yMHOXHUTH ero Ha OaiiT X. Ilockonbky B IIK Henb3st yMHOXaTh CI0BO Ha GaHT, TO
OPUXOAUTCS paclUpATh O0aHT X g0 cloBa, HpHYEM pACHIUPITh CO 3HAKOM, IS 4Yero
Bocnons3zyemcst komaunoir CBW. Ilockonbky 3Ta KOMaHAa UCHONb3yeT peructp AX, To
[peJBapUTEIbHO 3TOT PErucTp Hamo ocBoboauts. Ilpomssemenne X*X*X yxe Oyner
HUMeTh pa3Mep ABOifHOro cioBa u Oynger HaxoauThes B perucrpax DX um AX. Oxnaxo,
COTJIaCHO YCIIOBMIO 3ajJauu, JUIsl HAIlero NPOM3BEACHHUS JOCTATOYHO JMIIb CIOBa, II0J-
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TOMY CTaplIyl0 4acTb NpPOM3BEIEHHs, T. €. colepxumMoe perucrtpa DX, MoxHO mpo-
UTHOPHPOBATh.
C ydeToM Bcex 3aMEYaHHH I0JlydaeM TaKHe KOMaHIbI:

MOV AL,X

IMUL AL JAX:-X*X (moxuo: IMUL X)

MOV BX, AX ;emactu AX

MOV AL,X

CBW ;AX:»X Kak CIOBO

IMUL BX ;(DX,AX):»X*X*X (DX MOXHO HE YUYHTHIBATH)
MOV Y,AX

Ilpumep 4

N DB ?
D DB 3 DOP(?)

PaccmatpuBas N kak Oe33HakoBoe umcio (or 0 mo 255), 3ammcats B MaccuB D
nudpbl (Kak CUMBOJBI) M3 IECATUYHON 3amUCcH 3TOro yucia: B Oaidt D - neByro uudpy,
B Oaiir D+1 - cpennioro uudpy, B 6ant D+2 - mpasyio nudpy.

Pewenue

Ilycts a, b u ¢ - pecaruunsle nudpsl yucna N: N=abc. [lng momydeHus npaBoii
nudpsl ¢ HaLO B3ATh ocTaTok OT AeneHus N Ha 10. HemonHoe ke 4acTHOE OT Takoro
JeNIeHHs. - 3TO 4YUCIO ab, MO3TOMYy €clii ero pasfenuTb Ha 10, TO HENOJHOE YacTHOE
nact uuppy a, a ocratok - nudpy b. Ormerum, 4To HEmOCPEACTBEHHO AeNUTH Oaiit N
Ha 10 Henmw3s, T. k. B IIK Her komaHibl neneHus OaHTOB, MO3TOMY IPEABAPUTEILHO
Hajxo pacwuputh N 10 ClIOBa, NMpUYEM pACIIMPUTh O3 3HaKa.

IMonyuyeHHble BENUYUHBL @, b U ¢ - 3T0 HUPpPHl kKak yucna (or 0 1o 9). Yrobsl momy-
4uTh 3TH OUppel kKak cumBoibl (ot '0' ot '9'), Kk HUM Hajmo nmpubaBUTH KOJ cuMmBousa '0',
T. K. B ucnonb3yembix B IIK cucremMax KOAMPOBKH CIPaBeUIMBO CIIEAYIOLIEE COOTHO-
menue: koxa(l)=xox('0")+1, rae i - uudpa.

MOV BL,10 ;AETUTENb

MOV AL,N

MOV AH,0 ;AX:=N kak cJ10BO

DIV BL ;AH:=c, AL:=ab

ADD AH,'0' ;upaBas uudpa Kak CHMBOI
MOV D+2,AH ;3aMMOMHHUTH C

MOV AH,0 ;AX:=ab xakx cnoBo

DIV BL ;AH:=b, AL:=a (xak u4wucina)
ADD AX,'00' ;00e uudpsr kaxk cumBoasl (AH:»b+'0', AL:-a+'0'")
MOV D+1,AH ;3aMMOMHHUTL b

MOV D,AL ;3aMMOMHHUTH a

"ANATIOr-MUuoun
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IlIpumep S

X DD ?
Y DW ?
Z DW ?,?,?

Berancnutes Z=X*Y B mpenmonioxkeHuu, 4To yuciaa X u Y O€33HAKOBBIE M 4YTO HUX
IPOM3BEJEHUE 3alUCBIBAETCS B TPOHHOM cjoBe Z B "mepeBepHyTOM" BHIE: MIaalIMe
(nmpaBbie) uudppsl (Z\ui) - B cioBe ¢ aapecoMm Z, cpenuue uudpst (Zcp) - B cioBe ¢
agpecoM Z+2, crapmue mudpsl (ZCT) - B cnoe ¢ agpecom Z-+4.

Pewenue

IMockonbky B IIK HeT xoMaHAbl YMHOXXEHMs JBOWHOIO CJIOBA Ha CIOBO, TaKO€ yM-
HOKEHUE MPHUXOJIUTCS PEATU30BBIBATL HAM CAMHMM C IOMOINBIO HMEIOIIUXCS KOMaH].
Jlns aroro OyneM paccMaTpuBaTth JBOHHOe ci1oBO X Kak jaBa ciioBa XcT u Xmia u Oy-
JIEM BBIIOJNHATb YMHOXEHHUE MO CIEAyIoLel cxeme:

Xer. Xun %
|
+ . I Xama* I

I Xer*Y I ;

Zer Zcp Zma

OtmerumM, 4TO mepel aiapecamu Z, Z+2 n Z+4 He HaI0 YKas3blBaTh KOHCTPYKLUIO
WORD PTR, 1. k. uMa1 Z coriacHo onucaHuio yxke umeer tun WORD, a Bor mepen
anpecamu X u X+2 ee HaJIO CTAaBUTH.

C yueToM BCEro CKa3aHHOTO IOJIy4aeTCsl TAKOE PELICHHE 3aJauu:

WP EQU WORD PTR

MOV AX,WP X JAX:=Xmn

MUL Y ;(DX,AX):=XMn*VY

MOV 2,AX ;2Mi

MOV BX,DX ;CIMacTH CTapTylo dacTh Xmr*y

MOV AX,WP X+2 ;AX:-Xcer

MUL X ;(DX,AX):=XcT*V

ADD AXBX SAX:(XCT*Y)»ot+(XWI*Y)CT, CF-nepenoc
MOV Z+2,AX ;Zcp

ADC DX,0 ;DX :«(XCT*Y)CT+CF

MOV Z+4,DX ;ZCT
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HEPEXO/bI. HUKJIbI

B sroii rmaBe paccMaTpUBAIOTCS KOMaHAbI MEPexoja, CHOCOObI OpraHM3alMU LUKIOB
U OoIepaluy BBOAA-BBIBOJAA, KOTOPBIMH MBI OyJeM MOJb30BATHCS HAa HPOTSIKCHUM BCEH
KHHUTH.

4.1. BesycioBnblii nepexoa. Oneparop SHORT

KoManzabl MamIMHHONW NPOTpaMMBbl BBINOTHSIOTCS B TOM MOpPSAKE, KaK OHU 3alHCAHbI
B mamsATu. Ho BpemMs OT BpeMEHHM 3TOT €CTECTBEHHBIH NOPSAOK BBINONIHEHHS KOMAaH]
OPUXOAUTCS HApylaTh ¢ TeM, YTOOBI Cleqylolneil BBHIIOJNHSIACH HE OouepegHas KOMaHAA
IpOorpaMMBbl, a Kakas-To uHas. Takylo BO3MOXKHOCTh 00€CHEYHBAIOT KOMaHAbI Iepexoa.

ITepexonpl ObIBalOT yCIOBHBIMH U Oe3ycioBHbIMH. Ecim mepexona genaeTcst TOIBKO
TOrja, KOrJa BBLIIOJHEHO HEKOTOpPOE YCIOBHE, TO TaKON HepexoJ] Ha3blBaeTCsl YCIOB-
HBIM, a €CJIM OH JENAaeTCs HEe3aBUCHUMO OT KaKUX-JIHMOO yCIOBUH, TO 3TO 0€3yCIOBHBIH
mepexon.

OtmeruM, 4yto B IIK KOMaHIBl mepexoga He MEHSIOTCS (uard: Kakoe 3Ha4YCHHUE
¢arn uMenu 10 KOMaHIbl IEpexoja, Takoe XK€ 3HA4YCHHE OHM OyayT UMETh U IOcie
Hee. Jlanpme Mbl yxe He OyneM 00 3TOM yHOMHHATh.

W3yueHne KOMaHJ Mepexona HayHeM ¢ 0E3yCIOBHOTO Iepexona.

B IIK uMeercss HECKOIBKO MAaIIMHHBIX KOMaHA Oe€3yclIOBHOro mepexonaa, Ho B SIA
OHM Bce 0003HAYAIOTCS OJAMHAKOBO:

besycnosublit mepexox (jump): JMP op

37ech OmMepaHa TEeM HIH HHBIM CIIOCOOOM yKa3bplBaeT agpec mepexona, T. €. aapec
KOMaHIbl, KOTOpas J0JI)KHa 6])IT]> BBIIIOJIHCHA cne;[ylomeﬁ. PEICCMOT]:)I/IM7 4YTO DITO
3a CrocoOHI.

4.1.1. Ilpsimoii mepexon

B namHOM ciyuae B KauecTBE Op YyKas3bplBaeTCsi MeTKa TOM KOMaHJbl, Ha KOTOPYIO
HaJ0 MepeaaTh ynpaBiEHHUE:

JMP <meTka>

Ipumep:

JMP L ;caeayroomeid OyaeT BBIMOJHATHCS KOMaHJa ¢ MeTKoit L
L: MOV AX,0

IIpu mporpamMupoBanuu Ha SIA He Hajo, KaK Ha MAlUIMHHOM f3BIKE, CIEJUThH 3a aj-
pecamMu sueeKk, B KOTOpbIC MONAJalT KOMaHIbl, 4yTOOBl 3TH ajgpeca yKa3blBaTb B KO-
MaHJax mepexoja. JloCTaTOYHO NHIIb IMOMETHTHh HYXHYI0O KOMaHIy U B KOMaHAE mHepe-
X0Jla yKa3aTh €e MeTKy. AJpec ke BMECTO METKU IOJCTaBUT caM acceMoOuep.

"AVATIOr-MU®U-
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Boob1e roBopst, Ha TOM MOKHO ObLTIO OBl U 3aKOHYMTBH PaccKa3 Ipo NpsMOHl mepe-
XOJ, OJHAKO Al MOJHOTHI KAPTHHBI CIENYET PAacCKPBITh MOAHOIOTHYIO 3TOH, Ka3alloch
OBI, IPOCTON KOMAaHJIBI.

HanomuuMm, uro B IIK umeercs peructp IP (ykasarens koMmaHna), B KOTOPOM BCeraa
XpaHUTCA ajpec TOIl KOMaHJbl, YTO JOJKHA BBIIOJNHATHCSA ciemytomeit. Iloatomy cae-
JaTh MEPexoi MO0 ajpecy - 3HAYMT 3amMcaTh JaHHBIN axpec B peructp IP. Kazanoch Obl,
B KOMaH/le IEepexosaa JO0JKEH 3a4aBaTbCsi UMEHHO azapec mepexopa. Oxnako B IIK ma-
HIMHHAs KOMaHJa HpPsSMOro INepexoja YCTPOeHa TaK, 4TO B HEH yKa3blBaeTcs HE 3TOT
ajipec, a Pa3sHOCTb MEXIY HHUM U aJpecoM KOMaHIbl nepexoja. Jpyrumu cioBaMu, OT-
CYeT ajJpeca Hepexoja BEJEeTCs OT KOMaHIbl IEPeXoJa, B CBA3U C 4eM TaKOH Mepexon
Ha3bIBAOT OTHOCUTENBbHBIM. JlelicTBHE jke caMOH KOMaHIbl MHEepexoja 3aKJII04aeTcs
B NnpuOaBIeHUN TOH BEIMYMHBI K TEKyIeMy 3HaueHHIo peructpa IP.

{3ameuanue. Ecnu roBopUTh TOUHEE, TO OTHOCHUTENBHBII ajpec Nepexona OTCUUTHI-
BaeTCsl HE OT caMOil KOMaHIbl Iepexoia, a OT cieaylouei 3a Heil komaHzabl. [leno B
ToM, 4Tto B IIK BBIMONHEHHE n1000N KOMaHIbl HAuMHAETCS C 3achbUIKu B peructp IP
ajpec CcIeyIolled 10 MOpsAAKY KOMaHIbl M TOJIBKO 3aT€M BBIIOJHIETCS COOCTBEHHO
komaHga. IloaToMy B KOMaHIE Iepexoia OTHOCHTENbHBIH ajgpec OyneT NnpuOaBIATbCS
K 3HayeHuto IP, koTopoe yxke yKka3blBaeT Ha CIEAYyIOLIyI0 KOMaHAy, a MOTOMY OT 3TOM
cnepymoomeil KOMaHAbl M HPUXOIAMTCS OTCUMTBHIBATH OTHOCHTENBHBIH ajpec Hepexona.
OpnHako B panbHeileM Mbl He OyaeMm oOpalllaTb BHUMaHHE Ha 3Ty AETallb, MOCKOIbKY
s SIA oHa B 00IIEM-TO HE CYIIECTBEHHA.)

B IIK umerorcst nB€ MalIMHHbIE KOMaH[bl HPSAMOIO MEpexoja, B OAHOH M3 KOTOPBIX
OTHOCUTEJBHBIA aJpec mHepexoja 3ajgaerca B Buie OaiiTa (Takas KoMaHJa Ha3blBaeTCs
KOPOTKHM II€PEXO0JOM), a B IpYyroil - B BHAE Cl0Ba (3TO KOMaHJa JUIMHHOI'O MEPEXoja).
B kaxoif U3 3TUX KOMaHJ OIEpaHj pacCMaTPUBAeTCA Kak Leinoe co 3HakoM (oT -128
n0 +127 wm ot -2'° no 2"°-1), mostomy mpu croxenun ero ¢ IP 3HaueHue 3TOrO pe-
THCTPA MOXET KaK yBEIMYMTbCSA, TAK U YMEHBIIUTHCS, T. €. BO3MOXEH M IEPEXO] BIIe-
pen, u mepexoj Haszan.

EcrecTBeHHO, BO3HHMKAaeT BOIPOC: B YEM BBIrOJa OT TOrO, YTO yKa3bIBA€TCS HE CaM
ajJipec Iepexoja, a ero paccTosHMe OT KoMaHJIbl mepexona? OTO OOBICHAETCS CTPEM-
nenueM cozgareneit IIK cOKOHOMUTH NaMmsTh, 3aHUMaeMyl0 KOMaHIaMM IIepexoja.
Ecnn B xomMaHzae yKka3plBaTh caM ajpec Mepexoja, TO Ha HEro MpUIETcs Bceraa
OTBOJUTH cI0BO (2 Oaifta). Ho mpaxkTuka moxa3plBaeT, 4TO B OOJBIIMHCTBE CIIydyaeB
nepexo/ibl JEeNalTcsl Ha KOMAaHMbI, PacHOJ0XKEHHbIE HEANEeKO OT KOMaHJ Mepexona,
MO3TOMY Pa3HOCTb MEXAY apecaMH 3THX ABYX KOMaHJ, KakK IpaBUJIO, HeOOJbIIas, A
Hee J0CTaToyHO U Oaifta. YuutsiBasg 3710, cosmarenu IIK caenauum Tak, 4ToObl MMEHHO
3Ta pPa3sHOCTb U YKasblBallach B KOMaHJaX Iepexoja, 4ToObl OOJIBIIMHCTBO KOMAaHJ
nepexojia MOXKHO ObUIO clelaTh Ha OJMH OalT Kopoue.

OpnHako 7Ta 3’KOHOMHMs oOopaumBaeTcs Oemoil [uid NpOrpaMMHUCTOB: IIPH 3alUCH
IporpaMMbl Ha MAlIMHHOM fA3BIK€ NPUXOJUTCS BBIYUCIATH OTHOCHUTEIbHBIE ajpeca Iie-
pEX0J0B, UTO SBISETCA KpaiHe HempHATHbIM 3aHaTHeM. Ho, k cuactbio, SJA us3baBiser
Hac OT 3TOro 3aHATUA: HporpamMmupys Ha SA, Mbl yka3blBaeM JHIIb METKY HYXXHOH
KOMaHJbl, a YK acceMOliep caM IOJACUUTHIBAET PAa3HOCTb MEXIY aJpecoM 3TOH MeTKU
U aJipecoM KOMaHAbl Mepexoja M MOJACTAaBISAET 3Ty Pa3HOCTb B MAIIUHHYIO KOMAaHIY.
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Bonee toro, B JA B komaume JMP BooOme Hemp3si yKas3blBaTh HENOCPEICTBEHHBII
oTepaH];, a MOXKHO YKa3blBaTh TOJIbKO METKy. Tak uTo, mporpammupys Ha SIA, MOXHO
CUMTATh, YTO B KOMaHJE MEPEeX0aa YKa3bIBAeTCs caM aapec mepexoja.

4.1.2.  Omepatop SHORT

3aueMm jxe MBI Torga o000 BceM 3TOM pacckasanu? [lemo B cienyromeMm. Berpeuas
CHMBOJIbHYI0O KOMAaHIy IIepexoja C METKOil, acceMOjep BBIYUCIACT Pa3sHOCTb MEXKIY
aZipecoM 3TOM METKH M aJpecoM caMoil KOMaHIbl Iepexoja M OLEHHBAET BEIUYUHY
9T0if pasHoctH. Ecnu oHa HeOonbimas, ykiaabiBaeTcss B OallT, Torma accemoOiep ¢op-
MHpYeT MalIMHHYI0 KOMaHAy KOpPOTKOro mepexosaa (oHa 3aHumaer 2 Oaiita), a eciu
pasHocTh Oonpmias - (OpMHPYeT KOMaHAy JUIMHHOTO mnepexoxa (3 Oanrta). OnpHako
cienath Takoil BBIOOp accemOJep MOXKET, TOJBKO €CM MeTKa Obula omucaHa 10 KO-
MaHIBl Mepexoja, T. €. €CIH dTa MeTKa SBIIeTCs CChUIKOW Haszan. Ilockonbky accem-
OJiep mpoCMaTpHUBaeT TEKCT MPOTPAMMBI CBEPXY BHH3,.TO, TOWIS J0' KOMaHIBI .MEPEXO-
na, oH Oyner 3HAaTh KaK aJpec METKH, TaK W aJpec KOMaHJbl Mmepexoja U MOTOMY CMO-
JKET BBIYMCIHMTH PAa3HOCTh MEXIY ITUMH aJpecaMH, CMOXET OLUEHHTh ee¢ BenuduHy. Ho
eclii B KOMaHJe Nepexoja yka3aHa MeTka "Bmepend', TO, BCTPETHB KOMaHIY Hepexoia,
accemOJiep eme He OyneT 3HATh ajapeca METKH M IOTOMY HE CMOXET OLCHUTH BEIHYH-
HY pa3HOCTH, HE CMOXET ONpPEACINTh, KAaKOW 3[eCh MEPeXoa - KOPOTKHH MM OJNU3KHUIL.
OO0 5TOM OH y3HAeT MO3XKe, KOTJa JOWIeT A0 ONMHCaHHS METKH, a moka oH "Ha Bceskuii
ciyyail" QopmMupyeT KOMaHIY JUIMHHOTO TIepexoja - Tak OH He omudercs.

OnHako Takoil cmoco0 TpaHCISALUHM IIePeXOJ0B BIEpe] HE BCErAa BBHITOJCH: €CIH
METKa OKaXXeTCsl OJM3KO pPAacloJIOKEHHOI, TO MBI mortepsieM OalT Ha 3ToM. Tak BOT,
€CIIM MBI 3apaHee 3HaeM, 4YTO Iepexo] Brepen OyneT KOPOTKHM, M €CIIH HaM JKaJIKO
TepATh O0AalWT Ha KOMaHZe Iepexojia, TO MbI JOJDKHBI HpPEAyNpeauTh acceMOiep O ToM,
4yT0 mepexona Oyner koporkuM. s storo B SIA BBenmen omeparop SHORT (xoporkwuit),
KOTOpBI CTaBUTCS B KOMaHAE Iepexona mepen MeTkod. B artom ciydae accemOiep
chopMHpYET MAIIMHHYI0 KOMaHIy KOPOTKOTO INepexoja:

JMP L ; IIUHHBIA mepexon (3 Oaiita)
JMP SHORT L ; koporkuii mepexoxn (2 Oaiita)

OtmeruMm, uTo ecnu Mbl ykaza™ omeparop SHORT, HO mpu 3TOoM oOmHMOIUCH
(mepexon Ha caMoM Jelle OKa3alcs AIMHHBIM), Torga acceMmOiuep 3adukcupyer omub-
ky. Takx 910 momp3oBatbes omeparopoM SHORT Hamo OCTOpPOXHO, TOJNBKO €CIH MBI
TBEPAO YBEPEHBI, 4TO Hepexox OyaeT KOPOTKUM. OOBIYHO 3TOT ONIEpaTOp HCHOIBb3YIOT
JMINp TOTJa, KOTJAa COKpalleHHe INaMATH, 3aHAMaeMOW IIPOrpaMMoOH, - 3TO BOIPOC
KHU3HU UIH CMEPTH.

Omneparop SHORT MO0XHO CTaBUTh M Iepe] METKOW, OMMCAHHOW paHbIIE, T. €. NPH
mepexone Ha3al, ONHAKO B 3TOM CiIydae acceMOiep IPOUTHOPUPYET 3TOT OIepaTop,
MOCKOJBbKY OH M .Tak Oyner 3HaTh "paccrosHue" mepexoja.

"AVATIOT-MUDU-



66 MpozpammuposaHue Ha s3bike accembnepa IBM PC I'maBa 1

4.1.3. KocBeHHBIii mepexon

Tenepp paccMOTpUM JApYryl0 pPa3sHOBHAHOCTH OE3yCIOBHOTO Iepexoja - KOCBEHHBIN
nepexoa. B 3ToM ciaywae B kKoMmaHIe mepexoja yKa3bIBaeTCs HE caM ajpec IMepexona,
a TO MECTO, TAe HaXOIUTCS 3TOT ajapec. TakMM MECTOM MOXET OBITh PEerucTp oouiero
HA3HAYEHUS WIH CJIOBO NMAMSITH:

JMP rl6 HIu JMP mlo6

B »tmx komanpmax Oepercs COAEPKMMOE YKAa3aHHOTO pPErucrpa WIM CJIOBAa INMaMSTH,
OHO paccMaTpHBaeTCs KaK aapec HEKOTOPOH KOMAaHJIbl NMPOrpaMMbl M MMEHHO IIO 3TO-
My azgpecy genaerca mepexon. Ilpmuem 3TOT aapec  paccMaTpUBAeTCS  Kak
"HacTOSIMH", a HE OTCYMTAHHBIH OT KOMAaHIBI IEPEexXo/a.

IMpumeps! ([X] - comepxkuMoe SUEHKHU MM PErHCTpa X>:

A DV b
IMP A ; goto [A] e= goto L
MOV DX,A ; DX=L
JMP DX ; goto [DX] + goto L
L:

KocBennble nepexojbl MCHOIb3YIOTCS B TEX CllydasX, KOrJa aJpec nepexoja CTaHO-
BHTCA WM3BECTHBIM TOJIBKO BO BpeMs C4eTa MporpaMmel. IIpumepsl Ha KOCBEHHBIE IEpe-
Xoxbl OyAyT NpPUBEAEHBI IO3XKE.

A ceifuac paccMOTpUM OJHY IpoOieMy, ¢ KOTOpPOH cTalkuBaeTcs accemOiep mpu
TpaHCISLIMU KOMaHH Oe3ycioBHOro mnepexona. Bosbmem komangy JMP Z, rne Z - ne-
KOTOpoe MMs (HO He HMMs peructpa). Urto 3To Takoe - IpsAMOM mepexo] IO MeTke Z
WM KOCBEHHBIH mepexoj 1o aapecy u3 sueilku Z? Ecnu uMsa Z omucaHo 10 3Toi Ko-
MaHJbl, TO 3[€Ch NMPOOJEMbl HET: €CIM MMEHEeM Z IoMeueHa KoMaHpaa (pHc. a), TO 3TO
nepexoJ Mo MeTKe, a eclad UM Z onucaHo B aupextue DW (puc. 0), To 3T0 KOCBEH-
HBII IEepexon.

2: INC AX Z DW L JMP Z ; goto ?
JMP 2 ;goto Z JMP 2 ;goto L 2 ...
a) 0) B)

Ho ecnu Z - ccbuika Boepel, T. €. 9TO UMs ONMCBIBAETCs MO3Ke (pHC. B), TOrjga ac-
cembinep He OyzmeT 3HaTh, Kakod 31ech nepexold. UToObl CHATH 3Ty HEOJHO3HAUYHOCTb,
B SJA mnpuHATO cielyioliee corjalleHue: B IOAOOHOH cuTyauuu accemOiuep Bcerza
CYUMTAET, UTO Z - METKa, U MOTOMYy Bcerjga (GopMHpyeT KOMaHIy HpsIMOro Iepexoja Io
9TON MeTKe (IIpHuueM KOMaHAy JUIMHHOro mepexona). Ecnum ke 3areM oOHapyXHTCs, 4TO
Z - He MeTKa, To OyzaeT 3apuKCHpOBaHa OmHMOKa.

Tak BOT, ecliu Hac 3TO NPaBHJIO HE yCTPaUBAET, €CIM HaM HYXEH KOCBEHHBIH Iepe-
X0, TO MBI 00s3aHBl CcOOOmHUTH 00 3TOM accembuepy. s 3TOro HCIOIB3yeTCs YyKe
u3BecTHbI HaMm omepatop PTR: BmecTo mpocTo MMeHH Z Hajo 3amucaTh KOHCTPYKIHUIO
WORD PTR Z, xoropoii Mbl coobmaem accemOiepy, 4ToObl OH paccMaTpuBal Z Kak
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uMs IEepeMEeHHOH pa3MepoM B CIOBO, 4TOObl OH ()OPMHPOBAT MAIIMHHYIO KOMaHIY
KOCBEHHOI'0 Ilepexoa.

WTtak, mpu mepexonax BICpPel HMEEM CIICAYIOIMe CIydau:

IMP Z ;goto Z JMP Z ;omubka JMP WORD PRT Z ;goto L
Z: ... Z DW L Z DV L
4.2. Komanabl cpaBHeHUsI M YCJIOBHOTO Mepexoa

Ecin mepexonx ocymiecTBIseTCs TOJIBKO IPU BBIIOJIHEHHH HEKOTOPOTO YCIOBHS
1 HE OCYIIECTBISETCS B IPOTHBHOM CiIy4ae, TO TaKOW IepeXxoj] Ha3bIBACTCS YCIOBHBIM.
VcnoBHBIH mepexon 0O0bIYHO peanu3yeTcd B JBa llara: CHayajla CpaBHUBAIOTCS
HEKOTOpbIE BEJIMYMHBEI, B pE3ylIbTaTe 4Yero COOTBETCTBYIOIIUM o00Opa3oM (opMHUpYIOTCS
¢narn (ZF, SF wm T. n.), a 3areM BBINOJNHAETCS COOCTBEHHO YCJIOBHBIN IEpexon
B 3aBUCHUMOCTH OT 3HaueHWil Quaros. IlosToMy MBI ceifyac paccMOTpUM W KOMaHIY
CpaBHEHHS, M KOMaHJbl yCIOBHOTO IEepexoja.

CpaBueunne (compare): CMP opl,op2

Ora komaHJa 5KBuUBaaeHTHa komange SUB opl,op2 3a oJHMM HCKIIIOYEHUEM:
BBIUMCIICHHAs pa3HOCTb opl-op2 HuKyna He 3amuchiBaeTcsa. [109TOMY eIUHCTBEHHBIH
U rNaBHbIH >Q(GEeKT OT KOMaHIbl CPaBHEHHS - O3TO YCTaHOBKa (aroB, XapakxTte-
pU3YIOIIUX MOJYYEHHYI0 pPa3HOCTb, MM, YTO TO K€ C€aMoe, XapaKTepHU3YIOIUX
cpaBHuUBaeMble BenuuuHbl opl u op2. Kak ¢dopmupyiorcs ¢maru npu BeIYMTAHUU, MBI
yKe paccMaTpuBaiu (cM. pasa. 3.3), MOITOMY HOBTOPATHCS He OyneM.

UYro xe KacaeTcs KOMaHJ yclIoBHOro nepexozaa, To ux B IIK mocrarouno mHoro, Ho
B SIA oHM Bce 3aIMCBIBAIOTCS €AMHOOOPA3HO:

Jxx <pleTka>

rJe ONepaH] yKa3blBaeT METKY TOH KOMaHIbl MPOrpaMMbl, Ha KOTOPYIO HaJ0 ClelaTh
MEePeXo/ B ciyvae BBIIOJHEHUS HEKOTOPOTO YCJIOBHS, a MHEMOKOJ| HauWHAeTCs OYyKBOU
J (or jump), 3a KOTOpOW clleayeT OJHA MM HECKOJIbKO OyKB, B COKpAIICHHOM BHJE
OINUCBHIBAIOIIUX 3TO YCIOBHE.

Bce kOMaHBI YCIOBHOTO Iepexoja MOXKHO Pa3leiuTh Ha TPHU TPYIIILL.

B mepByro rpymnmy BXOAST KOMaHJbI, KOTOPBIE CTaBSTCSA IMOCIEe KOMAaH/bl CPaBHEHHUS.
B uX MHEMOKOJaxX ¢ MOMOIIbIO OMNpPEACICHHBIX OYKB OIMHCHIBAETCS TOT HCXOJ CpaBHE-
HUsI, OPH KOTOPOM HAJO JAEJaTh Mepexoa. ITO Takhue OyKBBHI:

- equal (paBHO)

- not (He, OTpHUIIAHUE)

- greater (OoubIlue) - /I YHCEN CO 3HAKOM

- less (MeHbIIE) - A YHCEN CO 3HAKOM

A - above (Bblme, Oosbmie) - i yucen 0e3 3HaKa
B - below (Hroke, MeHBIIE) - I 4yucen Oe3 3HaKa

CQZm

"AVATIOr-MU®U-
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Kax BuzmHO, st ycnoBuit "Menbine" u "Ooxblie" BBEICHBI JABE CHCTEMBI 0003Haue-
HUHl. DTO CBS3aHO C TEM, YTO IOCIE CPAaBHEHMS YHCEN CO 3HAKOM M CPAaBHEHUS YHUCEI
0e3 3HaKa HAJO pearupoBaTh HA pa3Hble 3HAa4YeHHs (IIaroB.

OTMeTHM, 4YTO OJHAa M Ta K€ KOMaHJa yCIOBHOTO Iepexoja MOXeT UMeTb B SA
HECKOJIbKO Ha3BaHMH-CHHOHMUMOB. DTO OOBSCHSETCS TE€M, YTO OJHO M TO K€ YCIOBHE
nepexo/ia MOXeT OBITh ChOpMYyIHpPOBaHO Mo-pazHoMy. Hampumep, ycnoBue "menblie" -
9TO B TO € BpeMs M yCJOoBHE "HE BEpHO, 4TO OOJbIIE WIM PaBHO", MO3TOMY IEpPEX0]
M0 MEHBINE I 3HAKOBBIX umcel obOo3Hauaercs W kak JL, m kak JNGE. Kakoe wu3
9THX Ha3BaHMH-CHHOHUMOB HCIIONB30BATh - ATO JIMYHOE AENO0 aBTOPa HPOTPaMMBI.

Tenmepp npuBeneM Ha3BaHHS BCEX KOMaHJA YCIOBHOIO IIEPEXOMa, HCIIOJIb3yEeMBIX
rmocje KOMaH/Abl CpaBHEHHs (Uepe3 KOCYI0 4epTy yKa3aHbl Ha3BaHUS-CHHOHHMBI):

Muemoxoo Cooepicamenvhoe ycnosue 0as nepexooa Cocmosnue ¢hnazoe ona nepexooa
nocne CMP opl,op2

JIIA JIIOOBIX YHCEI:

JE opl=op2 ZF=1
INE oploop2 ZF=0

IUIS 9HCEN CO 3HAKOM:
JL/INGE opl<op2 SFoOF
JLE/ING opl<=op2 SFoOF mmu ZF=1
JG/JNLE opl>op2 SF=OF u ZF=0
JGE/JNL opl>=op2 SF=OF

I 4ucen 6e3 3HakKa:
JB/INAE opl<op2 CF=1
JBE/INA opl<=op2 CF=1 nnmu ZF=1
JA/INBE opl>op2 CF=0u ZF=0
JAE/JNB opl>=op2 CF=0

(O0BscHNM, K mpuUMepy, IOYeMy B KOMaHJE YCJIOBHOTO Iepexona "mo MeHblie" mis
3HakoBbIX uncen (JL) mposepsiercs cootHomenme OFoSF. Ecmm B komanze
CMP opl,op2 cpaBHHBaeMble 4HCIIa TPAaKTYIOTCS KaK 3HAKOBBIC, TOIJAa BO3MOXHBI JBE
KOMOHMHAIMU (pIaroB, COOTBETCTBYIOIINE YCIOBUIO opl<op2. Bo-mepBhIX, ecnum mpu
BbIYMTAaHUU oOpl-op2 He Obu10 mepemonHenus MaHtuccsl (OF=0), torma ¢muar SF
¢bukcupyer HacTosIMi 3HAaK pasHocTH opl-op2 u moromy SF=1 o3Hadaer, 4TO
opl-op2<0, 1. e. opl<op2. Bo-BTOpBIX, €clIH IpH BBHYHTAHUH HPOU3OILIO HEpETOIHE-
HUE MaHTHCCHI (OF=1), TOrAa pe3yIpTaToM KOMAaH/IbI Oyner YUCIO0
C IPOTHBOINONOXHBIM 3HAKOM, 4eM Yy HACTOSAI[eH pa3sHOCTH, M HOCKONbKy ¢uar SF
¢duKcupyeT He 3HAK HACTOAIIEH Pa3sHOCTH, a 3HAK pe3ylbTaTa KOMAaHNBL, TO YCIOBHE
SF=0 o3HagaeT, 4YTO y HCKaXEHHOTO pe3ylbTaTa 3HAK IOJNOXKHUTEICH, a 3HA4HT,
y HacTOSIIEH pPasHOCTH 3HAaK OTpHIATeNeH, T. €. opl<op2. Urak, yciosuio opl<op2
cootBerctByeT 60 OF=() u SF=1, nu6o OF=1 u SF=0, uto mMoxHO 3amucath Ooyee
kopoTtko: OFoSF. VmenHo 310 ycnoBue u ykasaHO B Tabunie ainst komasasl JL.)
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Ilpumep. Ilycts X, Y U Z - mepeMeHHble pa3MepoM B clioBo. Tpebyercs 3amucaTh
B Z MakCcUMajJbHOE HM3.uyncen X u Y.

Peurenue 3Toit 3aaun pas3aMYHO ISl YUCEN CO 3HAKOM (CM. cieBa) W Ui 4yucen 0e3
3Haka (CM. cmpaBa), T. K. OPHUXOJUTCS KCIOJB30BaTh pa3Hble KOMAaH[bl YCIOBHOTO
nepexoa:

;dMciIa co 3HAKOM ;aucna 6e3 3HaKa
MOV AX.X MOV AX,X
CMP AX,Y JR-y? CMP AX,V
JGE M ;X»-y -> M JAE M
MOV AX,V MOV AX)Y
M: MOV Z, AX M: MOV Z,AX

Bo BTOpyMO Ipylmy KOMaH[ YCIOBHOTO MEPEX0Ja BXOMAT T€, KOTOPBIE CTABATCS IIOC-
Jie KOMaH[, OTJIMYHBIX OT KOMaH[IBl CPaBHEHHs, W KOTOPHIC PEarnpyrT Ha TO HIH HHOE
3HaYCHHE KaKOro-HHOYIb ompeneneHHOro (urara. B MHEMOKOZax 3THX KOMaHJ YKa3bl-
BaeTcsi mepBas OykBa mpoBepsieMoro ¢jara, ecid Mepexoj] JOKEH ObITh BBIMOIHEH
npu 3HayeHun | y ¢uara, nubo 3Ta OykBa ykassiBaetcs ¢ OykBoit N (not), ecnu mepe-
XOJ HAaJO CHeNaTh NPH HYJICBOM 3Ha4YCHUH (iara:

Muemoxoo Ycnogue nepexooa Mnuemoxoo Ycnogue nepexooa
JZ ZF=1 INZ ZFbO -

IS SF=1 " JNS SF=0

JC CF=1 , INC CF=0

10 OF=1 JNO OF=Q

JP PF=1 JNP PF=0

(3ameuanue. Jlerko 3aMeTuTh, YTO CIENYIONIME Mapbl MHEMOKOJOB JKBUBaNEHTH: JE
u JZ, INE u INZ, JB u JC, INB u JNC.)

Ilpumep. Ilycts A, B u C - 6e33HakoBble 0OaiiTOBbie mepemeHHbie. TpeOyeTcs BbI-
qucianth C=A*A+B, HO ecnu OTBET MPEBOCXOAMT pa3Mep OaiiTa, Torga Hajo Mepeaarh
ynpa&nenne Ha meTky ERROR.

Bo3MoxHOe pemieHne 3TON 3agadu:

MOV Ab,A
MUL AL

JC ERROR
ADD AL,B
JC ERROR
MOV C,AL

:A*A > 255 (CF=1) —> ERROR

;umepenoc (CF-1) ~> ERROR

W, HakoHeu, B TPETbIO IPYHIy BXOAMT TOJHKO OJHA KOMaHJAa yCIOBHOTO INEpexoia,
npoBepsitomias He ¢uary, a 3HaueHue peructpa CX:

JCXZ <wmerka>

MATIOr M@V
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JHeiicteue komauasl JCXZ (jump if CX is zero) MOXHO OmHcaTh Tak:
if CX=0 then goto <wmleTka>

IIpumepsl Ha HCIONB30BaHUE ITOH KOMAaHABI OyIyT NPHUBEICHBI IO3KE.

OtmeTHM O0O0IIYI0 OCOOCHHOCTh KOMAaHJ YCJIOBHOTO NEPeXoja: BCE OHM OCYIIECTBIIS-
IOT TOJIBKO KOPOTKHUH NEPexoi, T. €. C MX MOMOLIbI0O MOXXHO IepenaTb yNpaBlICHUE He
nanee yem Ha 127-128 OaiitoB Bmepen uiau Hazaa. IOTo mpumepHo 30-40 xomannz
(B cpenrem onna komanga I[IK 3anmmaer 3-4 Oaiita). Jleno B tom, uro B IIK BCe
MallMHHBIE KOMaH/Abl YyciaoBHOro mepexoaa wumeor Bua KOIT i8 wu peanusyioT
KOpPOTKHUI OTHOCHUTEIbHBIN mepexon: IP:=IP+i8, a xomanx c¢ omepanmom B cioBo (il6)
HeT. DTO OOBSCHAETCS TeM, YTO B OOJIBIIMHCTBE ClIyyaeB KakK pa3 ¥ HYXHBI TaKue
KOPOTKHE TIepexojbl, a C JpYroil CTOPOHBI, /Ui KOMaHJA JUIMHHBIX YCJIOBHBIX
nepexonoB B [IK mompocTy He XBaTHIIO KOJIOB ONEpamuii.

EcrecTBeHHO, BO3HHMKAaeT BONPOC: a KAaK B ITHX YCJIOBHUSX OCYIIECTBISTH JATUHHbBIE
YCIIOBHBIE MEPEXO0/bl, Ha paccrosHue Oomnee 127 6ailToB OT KOMaHAbI mepexona? 3aech
HaJ0 IpHUBICKaTh KOMaHIy JUIMHHOTO Oe3yciioBHOro mnepexoxa. Hampumep, mnpu

"mauexoil" metke M omepaTtop
if AX=BX then goto M

CJIIEAYyET pCalnu30BbIBATH TaK:

if AXOBX then goto L; {kKopoTKHH mepexon)

goto M; {AMUHHBIA Tepexon}
L:

Ha fIA 510 3ammchiBaeTCs CIEAYIOUM 00pa3oM:

cmp AXBX

JNE L

JMP M
L:

ITonyuaercs oueHb KOpPSBO, TO MHOTO BapHaHTa HET.
OTMmeTHM, 4YTO HUCIOJIB30BaTh B KOMaHAax ycloBHOro mepexona omepatop SHORT
HE Hajo, T. K. BCE ITH NEPEXOJbl U TaK KOPOTKHE.

4.3. Komanasbl ynpasjieHHs1 HMKJIOM

C moMompl0 KOMaHJ Iepexoja MOXHO pealn30BaTh JIOObIC PAa3BETBICHUS M LIUKIIBI.
Hampumep, cnenyromue omepaTopsl si3bika [lackanb

a) if X>0 then SI else S2
6) while X>0 do S
B) repeat S until X>0

rae S, SI u S2 - xakume-TO omepaTopsl, a X - 3HAKOBas MEPEMEHHAas, PEaTU3yIOTCS II0
TaKUM cXeMaM (COOTBETCTBEHHO):
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CMP X,0 BEG: CMP X,0 BEG: s
JLE L2 JLE FIN
sl s CMP X,0
JG BEG
JMP FIN JMP BEG
L2: 82 FIN:
FIN:
a) 5) B)

Cpenu IMKIOB HAa NMpPAaKTHKE Hauboyiee 4acTO BCTPEYAIOTCS IUKIBI C 3apaHee H3Be-
CTHBIM uuciioM noBropeHuid (for-mukmnbl si3pika [lackanp), MOITOMY B CHCTEMY KOMAaH]
MHOruXx OBM 0OBIYHO BKIIIOYAIOT IOIOJIHUTENbHBIE KOMAaHMABI, YNPOIIAIONINE peatu3a-
[UI0 TMOJOOHBIX IIMKJIOB M Ha3blBacéMble KOMAaHAAMHM yTNpaBiIeHHS IuKiIoM. EcTe Takue
xoMaHgel U B IIK, uXx MBI ceifuac u pacCMOTPHM.

4.3.1. Komanga LOOP

ITycts HekoTOpylo TIpymmy KomaHJ (Telo Lukia) Hano noBToputh N pas (N>0).
Torzna Ha SIA 3TOT LUK MOXKHO peanu30BaTh IO TaKoil cxeme:

MOV CX,N ;CX - cueTyuk HuKiIa (YHCIO NMOBTOPCHHIL)
L: ;

; TeNo WHKIa

DEC CX ;CXi=CX-1
CMP CX,0 ;CX=0?
JNE L ;CX<>0 -> goto L

Kax BUAHO, B KOHII€ TaKUX LHUKJIIOB BCCTrAa INPUMCEHACTCI OJAHA U Ta XKC TpOﬁKa KO-
MaHJA. Y4uTHIBas 9TO, B CHUCTEMY KOMaHJ IIK 6buta BBCIACHA CIli€CUallbHas KOMaH/a,
KoTOpas 06’LCZ[I/IHHCT B cebe NEUCTBUS ITUX TpEX KOMaHA:

VYnpasnenue HUKIOH mo cueTyuky: LOOP <merka>
ﬂeﬁCTBHe 3TOU KOMaHIbl MOXHO OIIMCaTh Tak:
CX:"CX-1; if CXoO then goto <bleTka>

C nomomrsio xoManasl LOOP Ham nuki 3amumiercs CISTYIOIIHMM 00pa3oM:
MOV CXN ;N>0
; TeNo IHuKIa

LOOP L

Kak BuaHo, mosyyusoch Kopode, na u paboraer komaHma LOOP Obictpee 3TuX
Tpex komaHA. IloaToMy, eciau MOXXHO, clielyeT Mojb3oBaTbcsd koMmangoi LOOP.

"AVATIOr-MU®U-
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OnHako HEOOXOJMMO YUUTHIBATh PajJi 0COOEHHOCTEH 3TONH KOMaHBI.

Bo-nepBeix, komanga LOOP tpebyer, uroObl B KauecTBE CueTUMKa IUKJIa 00s3a-
TeJIbHO HcHob30Bajcs peructp CX, Mpu IpyroM perucTpe KOMaHy NPUMEHSTh HEJb3sl.

Bo-BTopsix, HayanpHOe 3HaueHHe 1t CX HOKHO OBITH HPUCBOCHO JI0 LUKJIA, IPHYEM
9TOMY PEruCTPYy HaJO NPHCBAUBATH POBHO CTOJIBKO, CKOJIBKO pa3 IOJDKEH MOBTOPSTHCS
LUKI - 0e3 Beskux "miroc-mMuHyc eannnna’. Hanpumep, eciu MUK JOMKEH BBIMTOTHITHCS
100 pa3, o B peructp CX Hano 3anuceBath uMeHHO 100, a He 99 wnu 101.

B-tperbux, mockonbky komanaa LOOP craBuTcst B KOHILE LMKJIA, TEIO HUKIA XOTS
Obl pa3 obOs3arenbHO BbIMONHUTCA. [losromy mis ciaywas CX=0 Hama cxema LMK
He noaxoauT. Tak BOT, eclM BO3MOXKEH BapHaHT, 4YTO 4YHCJIO IIOBTOPEHMH MOXKET
ObITh U HyNeBbIM, TO npu CX=0 Hano caenarb 00Xo[ LHUKIA:

MOV CX,N 5 N>=0
JCXZ L1 ; CX=0 > LI
Lt ... B
5 TeNOo LHKIa
LOOP b
LI:

HmenHo paau ocyumecTBieHus Takux obxonoB B IIK u Obuia BBegeHa KoMaHAa yc-
nosHoro nepexona JCXZ. B MHBIX CHTyanusX OHa HCIOJB3YETCS PEIKO.

B-ueTBepThIX, KaK W KOMaHJBI YCIOBHOro mepexoaa, komanga LOOP peanusyer
TOJILKO KOPOTKHMH IEpexojl, MOITOMY pacCcTOSHHE OT Hee A0 Hayana numkiaa (metku L)
HE MOJDKHO mpeBbimate 127-128 GaiitoB (mpumepno 30-40 komanxm). Ecnu umkn co-
nepkuT Oosbie KoMaHa, Toraa komanay LOOP ucmonb30BaTh Henb3s W Wamo peanuso-
BBIBATh LIMKJ MO-HHOMY.

PaccMoTpuM KOHKpETHBIH Hpumep Ha ucnonb3oBanue komanael LOOP. Ilycts N -
GaifToBass mepemeHHas co 3HaueHueM oT 0 1o 8 u Hamo B peructp AX 3anucarh Qak-
topuan storo yucia: AX:=N! (ormernm, uto 8! = 40320 < 219,

Jns pemeHust 9Toi 3aayM Hajo BHayaje MojoxuTh AX:=1, a 3areM N pa3 BbINOJI-
HUTh yMHOeHHe AX:=AX*i, menss i or 1 no 8. Ilpu sToMm cienyer yuuTbiBaTh, *Iro
npu N=0 IMKJI He JOJIKEH BBIIOJIHATHCS.

MOV AX,1 ;AX:=0!
MOV CL,N
MOV CH,0 ;CX:=N kak cJI0BO (CYETYUK IHKJa)
JCXZ F1 ;upu N=0 000HTH LHUKI
MOV SI,1 sir«ld
F: HUL SI ;(DX,AX):=AX*i (DX=0)
INC SI sir=i+l
LOOP F

FL:

OTMeTHM, 4TO B JAaHHOM MpUMepe mapamerp Iukiaa (i) MOXHO ObUIO Obl MEHSATh H
B "oOpaTHOM" HampaBieHMH - OT N g0 1, a IOCKOJIbKY MMEHHO TaK MeHseTcs
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u peructp CX, TO 3TOT PErHCTP MOKHO MCIHOJB30BaTh HE TOJBKO KaK CYETYMK IIMKIIA,
HO W Kak mapameTp nmkia (CX=i):

MOV AX,1
MOV CL,N
MOV CH,0 ;CX - u cyeTYyMK LHKJIA, M IapaMeTp LHUKIa
JCXZ Fl
F: MUL CX
LOOP F
Fl:

OnHako Takoe COBMEMICHHE pOJel ydaeTcsi KpailHe penKo, MOITOMY IpU peann3a-
nun  nukinoB  peructp CX  0OBIYHO HCHONB3YyeTCS TONBKO KaK CYETYHMK IIMKIA
(yxa3pIBaronuid, CKOJBKO elle pa3 Haao MOBTOPUTh LHUKJI), a Ui Iapamerpa IUKiIa
MIPUXOJUTCS UCIIOJIb30BaTh MHOH PErucTp.

43.2. Komannsr LOOPE/LOOPZ u LOOPNE/LOOPNZ

Ortu KOMaH/Abl TOX0KH Ha komauay LOOP, T. e. 3acTaBisiOT LUK HOBTOPUTHCS
CTOJIBKO pa3, CKOJNBKO yka3zaHo B peructpe CX, 0ZHAKO OHM JOIYCKAlOT ¥ JOCPOYHBIH
BBIXOJ] U3 LHUKJIA.

Lukn mo cueTYyuKy M NOKa paBHO (HOKa HOIB): LOOPE <meTka>
unu LOOPZ <metka>

(HazBauuss LOOPE u LOOPZ sinsitoTcsi CHHOHMMAaMHU. )
JlelicTBHE 3TOM KOMaHJbl MOXHO OIKMCAaTh TaK:

CX:=CX-1; If (CX<>0) and (ZF=1) then goto <meTka>

Takum oOpa3oM, 3Ta KOMaHJAa COBMeEIIaeT B ceb¢ H3MEHEHHE CUYeTYMKa IMKIa
(peructpa CX) u yCIIOBHBIH IepexoJ, KOrja CUETYHK €Ile He HYJIEBOH M Korja Hpeibl-
nIymasi KoMaHJa Belpaborana ¢uar Hyns, paBHbeiil 1. [IpndyeM 3ToT nepexon - KOPOTKHMA.

Komanna LOOPE wucnonp3yercs i OpraHM3alMy [UKJIA C M3BECTHBIM YHCJIOM IOB-
TOPEHHH, M3 KOTOPOr'0 BO3MOXKEH HOCPOYHBIN BbIXOA. [lo Hawama nukia B peructp CX
3anuceiBaeTcd 4yucino nopropeHui. Cama xomanna LOOPE craButcs B KOHel LUKIIA
(ee omepaHnx - MeTKa HEepBOW KOMaHIBI IMKJIa), a Nepe] HEH IoMemaeTrcs KOMaHa,
Mensomas ¢uar ZF (o6sryHO0 5T0 KomaHxma cpaBHeHuss CMP). Komanna LOOPE 3a-
craBisieT UK moBTopsAThcs CX pa3, HO TOJNBKO €ClIM HpeApAymas KoMaHna (QUKCH-
PyeT paBEHCTBO CpPaBHHBAEMBIX BEJIMYMH (BbIpaOaThHIBACT HYJICBOW PE3yNbTaT).

Ilo kako#t WMeHHO mpuYMHE mpowusomien Bbixox u3 mukiaa (mo ZF=0 umu CX=0),
HaJ0 MPOBEpATh mocie mukia. [Ipuuem Hamo mposepsts ¢iar ZF (mo xomaunme JE/JZ
unn JNE/INZ), a we peructp CX, 1. k. ycnoBue ZF=0 ("He paBHO") MOXKET MOSBUTHCS
KakK pa3 Ha HOCIeIHeM Liare nukia, koraa u peructp CX cran HyJIeBBIM.

Yame Bcero komanna LOOPE wucnonp3yercs ans MOHWCKa MEPBOTO DJIEMEHTa HEKO-
TOpPOIl MOCNeIOBATENbHOCTH, OTIMYHOTO OT 3aJaHHOW BenudyuHbl. IlycTh, K mpumepy,
Hano 3amucaTe B peructp BL Hammensmee umcino u3 otpeska [2, K], Ha koropoe
ue penutcs gucio N (K u N - GaiitoBeie mepemenubie, 2<=K<N), wunu 3amucare O,

"ONATIO-MUDU.
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ecnu Takoro yucia HeT. Jis 3toro OyaeM mocieqoBaTtenbHO AenuTh N Ha ywucia
2, 3, K u cpaBumBaTh octatku OT genenHus ¢ 0 - 10 Tex mop, Mmoka He HaWAeTcs
HEHYJIEBOH 0CTAaTOK NU00 He OyAyT MCYEpIaHbl BCE YMCIia OTpEe3Ka:

MOV DL,N
MOV DH,0 ;DX:«N kak cJlaoBO
MOV CL,K
MOV CH,0
DEC CX rCX:=K-1 (cyeTyux wnUKIa)
MOV BL,1
DV: INC BL ;ouepennoe wumcio u3z [2,K]
MOV AX,DX
DIV BL ;AH:«=N mod BL
CMP AH,0 ;mod=0?
LOOPE DV ;uuka CX pas3 uw moka mod=0
JNE DVI1 ;mod<>0 --> DVI
MOV BL,0 JHET HCKOMOTO 4YHcCIa

DVI:
Eme omgna xomanga IIK ans opraHm3anuu IUKIOB:

Iukn mo cueTYMKy M NmoKa He paBHO (moka He Honb): LOOPNE <wmerka>
unun LOOPNZ <merka>

(HazBanuss LOOPNE u LOOPNZ sBisitoTCS CHHOHUMaMH.)

Ora komaHzaa aHanorumuHa komange LOOPE/LOOPZ, Ho BEIXOJ W3 HHKIa OCyIle-
creiser npu CX=0 win ZF=1 (ecnun mnpensiaymas komaHzaa 3auKCHpoOBaiga paBeH-
CTBO, fada HyJeBoW pesynbrat). Ee neiicrBue:

CX:-CX-1; if (CX<>0) and (ZF=0) then goto <meTka>

Komanna LOOPNE o06b14HO ucmonb3yercst s MOWCKAa B HEKOTOPOW IMOCIenI0Ba-
TEJIBHOCTH MEPBOTO JJIEMEHTa, UMCIOIIETO 3aJaHHYI0 BEIHUYHHY.

4.4. BcenomorareabHble onepanv BBOJAAa-BbIBO1Aa

Jns Toro yToOBI HamUCaTh MYCTh M MPOCTYIO, HO 3aKOHYEHHYIO IPOrpammy, HeoOxo-
VMO 3HaTh, 0 KpallHeH Mepe, TPU BELIM - KaK BBOAUTH HCXOJHbBIE JaHHBIE, KAaK BBI-
BOJMTb PE3YJIbTaThl U KaK OCTAHOBHTbH BBINOJHEHHUE HNPOTPAMMBI.

Mo3zxke (B rim. 13) mbl y3Haem, yto B IIK ¢ momMompio MMeromuxcs KOMaHJ MOXHO
BBECTH W BBIBECTH TOJIBKO OJHMH CHUMBOJ, a, HaIpHUMEp, BBECTH M BBIBECTH YHUCIIO YXKE
Henb3sl. OIHAaKO, YTOOBI MOKHO OBLIO COCTaBJISATH COJEPIKATENbHBIE NPOrPaMMbl, HaM
yKe ceddac HYXHbI HOCTaTOYHO MOILHBIC ONEpalud BBOJA-BbIBoAa. IlodTomy mpenia-
raercs cienyromee: B . 13 OyayT ompejesieHbl HEKOTOPHIE ONepaliy BBOJA-BBIBOJA U
orepanys OCTaHOBAa IIPOrpaMMBbl, HO Mbl YyXke ceifuac OyneM UMM I0Jb30BAThCS.
OOpameHust K 3THM ONEPAlUsAM BBIIJIAIAT KaK OOBIYHBIE KOMAaH[BI, MO3TOMY MOXHO
cuntath, yTo B IIK kak Oyaro Obl ecth Takue komaHabl. OHM M OyAyT pacCMOTPEHBI
B 3TOM pasjele.



lMepexodsl. Luknbi 75

IIpeaBapUTENbHO JHIIbL OTMETHM OJHY OCOOCHHOCTh 3THX KOMAHJ: €CJIM 3alliCh HX
omepaHaa COAEPKUT Mpoben, TOraa 3TOT OmepaHa 00s3aTeNbHO AOJKEH OBITh 3aKIIO-
4YeH B yrioBble CkoOku. Hampumep, BMecTo

OUTINT WORD PTR X,7
HaJ0 MHCaTh:
OUTINT <WORD PTR X>,7

IIpuunna >TOrO CTaHET MNOHATHOM MO3XKe, Koraa B Ti. 11 MBI MO3HaKOMHMCS
C MakpOKOMaHJaMu (KOMaHJbl BBOJA-BBIBOJAA - 3TO HAa CaMOM Jelie MaKpOKOMaH/IbI).

4.4.1. OcTaHOB NPOrpamMMbl

Korz[a IporpamMma BBIIIOJHUT BCE HGOGXOI[I/IMLIC I[ef/'ICTBI/Iﬂ, TO €€ HaJ0 OCTaHOBHTbH.
I[J'IH 9TOTO0 HUCHOJIL3YETCA KOMaHAa

FINISH

DTa KOMaH1a 00s13aTEIBHO JOJIKHA OBITH BBIIIOJIHEHA, MHAYE IpOorpaMMa HE OCTAaHOBHUTCA.

4.4.2. BBoja ¢ KiIaBHATYPbI

BBox TaHHBIX ¢ KJIaBUATyphl PeaJu30BaH C MCIOJIb30BAaHHEM HPOMEXYTOUHOro Oydepa
BBOAa (crmenuaibHONW O0OIACTH mMaMsATH): BCe HaOUpaeMble Ha KIIaBHAType CHMBOJIBI
CHayaJa MmomnajaarnT B 3TOT Oydep (mocie HaxkaTus Ha KiIaBuaType kiaBuiu Enter), u yxe
OTCI0ZIa OHHU 3aTeM OyAyT CUMTHIBATHCS KOMaHAaMH BBOJA. Omo O3HA4YaeT, YTO MOXKHO
JOCPOYHO BBECTH MHOTO JaHHBIX M OHM He mpomaayt. Hampumep, eciu B mporpamme
OCYIIECTBJISIETCS. BBOJ MO OJHOMY CHMBOJIY, TO BCE PaBHO MOXXHO Cpa3zy HabpaTb MHOIO
CHUMBOJIOB - 3aT€M OHM OyIyT CUMTBHIBaThCci Mo oaHOoMy. Kpome Toro, mpu BBOze (TOKa
He HaxaTa kiaaBuiia Enter) nomyckaercss peJakTHPOBaHHE BBOJMMOIO TEKCTa: HpH Ha-
JKaTUH KiaBuiin "ctpenka BieBo" unu Backspace yHuuToxaercs mocineaHuil HaOpaHHBIH
CHUMBOJI, a IPH HaXaTUH KiaBulIKM Esc yHHuTOXKAaeTcs BeCh HAOpaHHBIH TEKCT.

OTMeTHM Tak)Ke, YTO KOMaHAbl BBOAA HE BBLAAIOT HAa DKPAaH HUKAKOIO IPHUIJIAIICHUS
K BBOLY, I[IO3TOMY caMa [porpaMMa JOJDKHA BBIAABAaThb CHUMBOJBI [PUIJIAMICHHS
(Hampumep, cuUMBOI >).

Tenepp mepedyuciuM KOMaHIbl BBOJA.

BBon cumBomna: INCH op

JonycTumble TUIBI onepanja: r8, T8§.
ITo »Toit KOMaHAe BBOJAMTCS OYEPEIHON CHMMBON M OH (TOYHEE, €ro KOJ) 3aluchiBa-
eTcs B yKa3aHHbIM OalTOBBIM perucTp wiu OalT maMsATH.

BBon umcmna: ININT op

Jonyctumble TUIBl onepanzaa: r 16, ml6.
ITo xoMaHZEe MOXHO BBECTH YHCIO KaK CO 3HaKOM, Tak m 6e3 3Haka. BBoammoe
YHCJIO NOJDKHO OBITH 3allMCaHO B JNECATHYHOH cucTeMe. Eciu mepex 4MCIOM HMEIOTCS

TWATIOr -Vt
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npodensl, To oHum "mpornareiBatorca" komangod ININT. Ecnm uucno nabGpano 6e3
3HaKa WIM CO 3HAKOM "IIoc", TO OHO BBOJWTCSA KaK 4YHMCJI0 0€3 3HaKa U MOXKET UMETh
Besuunny ot 0 g0 2'%-1. Eciu ke mepe; YMCIOM yKasaH 3HaK "MHHYC", TO OHO BBO-
JUTCS KaK OTPHULATENbHOE YMCIO (3aIHCHIBAETCS B JONOJIHUTEIBLHOM KOJE) M HOJKHO
uMeTh BenuunHy oT -2'° no -1. KoHuom umcna cumrtaercs n060i CHMBON, OTIHYHBII
or uudpsl. Ecin BenmunmHa 4Mciia HaXOAMTCA BHE YKA3aHHBIX I'DAaHHIl MIM OHO 3a/aHO
HENpaBUIbHO, TO (pUKcHpyeTcs omuOka M ImporpaMma NpeKpalaer cBow pabory.

OTMeTHM, YTO BBEACHHOE YHCIIO BCETZa 3aIlHCHIBACTCS B PETHCTP MIM sueiiKy pas-
MEpoM B clioBO, HO He OaiiT. [loatomy, mHampumep, komanga ININT AX pomycruma,
a kxomauga ININT AH - mer.

Ounctka Oydpepa BBonma: FLUSH

Oto ananor npouexnypsl readln s3sika ITackamb: Bce, YTO JO 3TOTO MOMEHTa OBIIO
HaOpaHO Ha KJIaBHAType, YHHUYTOXKAETCS.

4.43. BbiBoa Ha 3KpaH

BbiBox Ha 9KpaH OCYLIECTBIISICTCS HEMEAJCHHO, 0e3 KaKuX-JIu0O NPOMEXYTOUYHBIX
O0ydepoB. OuepenHo#l BBIBOJUMBIII CHMBOJ pa3MeliaeTcs B TOH MO3UIMU 3KpaHa, IIe
ceifiuac HaXOJUTCS Kypcop, KOTOPBIM MO Mepe BBIBOJA CMENIAeTCs.

ITepexon Ha HoByI0 cTpoky: NEWLINE

Amnanor npouenypst writeln s3sika [lackanb: mo 3To#f KOMaHAE Kypcop mepemelna-
eTcs Ha Hayajo clelyloleil CTpoKu 3KpaHa.

BriBog cumBona: OUTCH op

JonycruMble THIbl onepanpaa: i8, r8, T8.
Ilo aToii KOMaH/e Ha 3KpaHE BHICBEUMBACTCS yKa3aHHbBI cuMBoi. CHMBOJ 3amaercsi 1ubo
B CaMO# KOMaHJie, JIM00 B OalTOBOM perucrpe, 100 B sUEHKE MaMiTH pa3MepoM B OaidT.

BriBog ctpoku: OUTSTR

Kak BMAHO, B 3TOH KOMaH/AE HE yKa3blBaeTCsl OIEpaH], HO OH €CTh, €ro MeCTOHa-
xoxaeHue (ukcupoBano: B peructpe DX qoMKeH HAXOAWTHCS HAYalbHBIA aapec BbI-
BOAMMOHW CTpokH. Kpome Toro, cama cTpoka JOJKHA OKaHYMBATHCS CUMBOJIOM '$', mo
kotopomy u ompexensercs ee koHen. [lo OUTSTR BwiBomsTcs BCe CHMBOJBI CTPOKH,
Ha4yMHAs C YKa3aHHOTO ajapeca W OO IEPBOro 3HakKa $, KOTOPHI yKe HE BBIBOAUTCS.

IIpumep:

S DB 'Hello','$"

AS DW S JHAYaJbHBI agpec cTpoku S
MOV DX,AS ;DX:«anpec S
OUTSTR ;BeiBon: Hello

(Bameuanue: mo3xe MBI YBUIUM, KaK MOXHO 0ojiee NMPOCTBHIM CIIOCOOOM 3aciaTh aj-
pec CTPOKH B pPErucTp.)
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BoiBog uuncina co 3Hakom: OUTINT opl [,op2]
BeiBog umcna 6e3 3maka: OUTWORD opl [,op2]

JomyctumMblie Tunbl onepangos: opl: il6, rl6, ml6; op2: i8, r8, mS.

O6e 3TM KOMaHABI JEHCTBYIOT aHAJIOTMYHO - BBIBOAST B JECATHYHOM BHUJAE YHCIIO,
3aJlaHHOE TEPBBIM OINEPaHJOM M HMemlee pasmep cioBa, Toiabko komanga OUTINT
TPAaKTyeT ero Kak 3HakoBoe uucio, a komanna OUTWORD - kak 0e33HakoBoe.
Hanpuwmep:

OUTINT OFFFFh ; BbIBOO -1
OUTWORD OFFFFh ; BmiBox 65535

Bropoii onepanz, ecam ecTb, BCErga TPaKTyeTcs KaK YHCIO Oe3 3HAaKa U 3amaeT Miu-
PpHHY HOJs BBIBOAA - YHCIO MO3MLUI Ha dKpaHe, KOTOpPble OTBOIATCA Ul BBIBOJAA YMC-
na. Ecnn mupuHa mons BeIBoma Oonblle, 4eM Hajo, TO YHCIO IPIKHMAeTcs K IpaBo-
My Kpalo 3TOrO IO, a Iepel] YHCIOM CTaBiATCsS HpoOensl. Eciom ke mupuHa HOISL
MEHbIIE WM BOOOIIe He yKazaHa (HET Op2), TOrjJa HHKAaKHe IPoOenbl He BBIBOIATCS,
a BBIBOJUTCS TOIBKO YHCIO, IPUYEM LENUKOM, 0e3 Kakux-mubo yceueHmil. Jlpyrumu
CIIOBaMH, 3TH KOMaHIBl aHAJIOTUYHBI omepaTopy write(opl:op2) sa3pika Ilackais.

Hanpumep, no komangam

ourcH '*'
OUTINT 12
OUTWORD 345,6
OUTINT -67

OyIeT BbIJaHa cIeAylomas CTPOKa (O HarIAAHOCTH IpoOeNnsl 3aMEHEHB 3HAKaMH
MO{4ePKUBAHUS):

*12 345-67

4.5. Ipumepst

B pasaeiic NpUuBEACHbI NPUMEPLI HCIIOJIB30BaHUA PACCMOTPEHHBIX B JTOM TJIaBE KO-
MaHA nepexoJa U YHpaBJICHHUs HUKIAMH, a TaKKE onepaunﬁ BBOJAa-BbIBOJla U YKa3aHbI
UX pCUICHUs C HCOGXOI[I/IMLIMI/I NOACHCHUSAMMU.

Ilpumep 1

Ecmu B peructpe BL naxoaurcs xon mectHaauarepuunoi uudpsr (ot '0' mo '9' mnn
or 'A' no 'F), Torma tpebyerca 3amucarb B BL uncioByio BennuumHy 3TOH 1U(pBI
(ot 0 no 15).

Pewienue

B cucremax xonupoBku, ucnonb3yembix B IIK, mms mro6oit uudpsr d or 0 mo 9
crpaBeuinBo cootHomeHne koxa(€)-kon('0")=cl, a mis nr060i GONBIION JTATHHCKON OyK-
Bbl 1 pasHocts koxa(l)-koxn('A') paBHa HOoMepy »Toi OykBbl (mpu Hymepauuu ¢ 0) B Ja-
THHCKOM andasure. [looTomy B Hamel 3ajade 3HaueHue peructpa BL Hamo ymeHb-
muTh Ha koj cumBoina '0', ecnim B BL Haxoamtcs xox oObrunod mu¢psr (ot '0" mo '9Y),

"ANATIO -MUDU-
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WIM yMEHBIIUTH Ha Koja OykBwl 'A' u 3arem yBenuuuth Ha 10 ('A' — 10, 'B' > 11, ...),
eciu B BL Haxoautest kon "OyKBeHHOH" II€CTHAAUATEPUYHON OyKBBHI.

HanoMHMM, YTO KOJBI CHMBOJIOB SIBJISIOTCS O€33HAKOBBIMH YHCIAMH, HOITOMY IS
CpaBHEHHUsI CHMMBOJIOB Ha "Oousbmie" wiau "MeHblle" HaJ0 BOCIOJIb30BATHCS KOMaHIAMU
J A unmm JB.

CMP BL,'0' ;IpoBepKa Ha OObIYHYIO Hudpy
JB LET
CMP BL,'9'
JA LET
SUB BL,'0' ;'0'<=BL<**'9' —> BL:«BL-kox('0")
JMP FIN
LET: CMP BL,'A"' ;upoBepka Ha "OykBeHHy" uudpy
JB FIN
CMP BL,'F'
JA FIN
ADD BL,-'A'+10 ;'A'<=BL<='F' —> BL:«BL-kox('A')+10
FIN:

Ilpumep 2
A, B u C - nepemennsie pazmepoM B cioBo, npuuem A>0 u B>0. TpeOyercs 3amu-
cats B C Hambonpmuii obuuit nenurens yucen A u B: C=HOJI(A,B).

Pewenue

Jns maxoxnaenus HOJl nByx gmcen Bocmonb3yemcst anroputMoMm EBkimmma B cieny-
IOIEM BapHaHTe: IOKa 3TH YUCJIa HE pPaBHBI, HAJ0 BHYMTATh W3 OOJNIBIIET0 YHUCIA
MeHbIIee, a KOrJa OHM CpaBHsIOTCS, TO 3T0 H Oymer HOJ] ucXOmHBIX YHCeEIN.
(3ameuanue: >TOT aNTOPUTM MOXKHO IIPUMEHATH TOJBKO K CTPOTO IOJIOKUTEIbHBIM
YHUCIIaM, WHA4Ye OH 3AI[UKIUTCS.)

Kpome TOro, BOCHOIB3yeMCsi TEM OOCTOSTEIBCTBOM, YTO KOMAaHJBI Iepexoja He Me-
HSIOT (1ard, IMO3TOMY MOCIE KOMaHIbl CPAaBHEHHUS MOXXHO BBINOJHATH JII000OE YHUCIIO
KOMaHJ[ YCJIOBHOTO IEpexoja Jjs NpOBepKH (1aroB, yCTAHOBJICHHBIX ATOW OIHOH KO-
MaH/I0il CpaBHEHUSI.

MOV AX,A ;3anuch konui uucen B peructpsl AX u BX

MOV BX,B
NOD: CMP AX,BX ;AX=BX?
JE NOD2 ;AX=BX —> Bpixox u3 nukiaa (Qpaarm He H3MEHHIHCH)
JA NODI ;JAX>BX —> NODI
XCHG AX,BX ;3ammcatrps B AX Goapmee yuciao , a B BX meHbmiee

NODI: SUB AX,BX ;u3 O6onpmero 4Yuciia BBIYECTh MECHBIICE
JMP NOD ;B LUK
NOD2: MOV C,AX ;C:=HOJI(A,B)
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Ilpumep 3

K - GaittoBass mepemennas co 3Hadenuem oT | mo IS. Tpebyercs 3ammcats B pe-
ructp AL konuuecTBO ABY3Ha4YHbIX AecsaTHUHbIX vucen (ot 10 mo 99), cymma uudp
KoTopbIX paBHa K.

Pewenue

MoxHo ObLTO OBI, KOHe4HO, mepebpate Bce umchaa or 10 g0 99 u ans Kaxaoro
M3 HUX C MOMOIIBIO KOMaHbl JAEJIeHHsS BbIACIUTh 00e ero uudpsel. OmHAKO, YTOOBI
HE CBSA3BIBATHCS C KOMAHAOW [CJCHHs, JIy4Yllle OpPraHMW30BaTh BIOKEHHBIA I[UKI:
BHEWIHHUI - 10 JeBoil mudpe, a BHYTPEHHUIH - 1O mpaBoil nudpe ABY3HAUHBIX YHCEI.
Ha sa3sike Ilackaip 3TOT LMK BBITVISOIUT Tak:

for dh:«l to 9 do
for dl:=0 to 9 do
if dh+dl=k then al:=al+l

Jns opranuzanuu 000OMX WHKIOB Mbl Oymem ucmons3oBath komanay LOOP. Ho ato
3HAYHT, YTO KAXIBIM U3 IMKIOB JOJDKEH HCIHOJb30BaTh peructp CX Kak CBOIl CUETUYHK
[MKIa, MO3TOMY LHUKIBl Oymyt "memats" apyr apyry, Oyayt moptuth 3HaueHune CX
JIPyroro LHKJIA. YCTPaHUTh 3Ty HENPUATHOCTb MOXKHO CIEIyIOIMM 00pa3oM: mepes Ha-
4aJIOM BBIMOJHEHUs] BHYTPEHHErO LMKJIAa HAJ0 CHACTH IJe-TO (HampuMep, B JPYroM pe-
ructpe) 3HaueHne CX, COOTBETCTBYIOIEE BHEUIHEMY IHKIY, W 3aTeM HCIoiab30oBath CX
JUISL OPTaHU3AlMM BHYTPEHHEro LUKJA, a M0 €ro OKOHYaHMIO Hajo BOCCTaHOBUTH B CX
npexHee 3HaYCHHE.

C y4eToM BCETo CKa3aHHOIO Halla 3aJaya PEeIIaeTcsl TaK:

MOV AL,0 JKOJTMYECTBO MCKOMBIX YHCEI
MOV CX,9 ;CYETYUK BHENIHETro I[UKJa
MOV DH,1 ;ieBas nudpa

L0: MOV BX,CX ;emactu CX
N Ha4yalo BHyTpeHHCl"O HUKIa

MOV CX,10 ;CUETYUK BHYTPEHHEIrO LUKIA

MOV DL,0 ;npaBas nudpa
Lis MOV AH,DH

ADD AH,DL

CMP AH,K ;aeBast nuppa + mpasas uuppa = K ?

INE L2

INC AL ;ydecTh 4McaIo ¢ cymmoit uudp, pasuoit K
L2: INC DL JYBENHUYHTH mnpaBylo unudpy

LOOP L1

; KOHEL BHYTPEHHEro LHKJIa
MOV CX,BX BoccTaHOBUTH CX 115 BHEUIHEro IHKJa
INC DH JYBENHUYHTHL JeBylo unudpy
LOOP LO

"ANATIOr-MUDU-
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Ilpumep 4

Sts BBOma 3amaHa mocienoBarenbHOCTh u3 200 3HAKOBBIX dHncen (pa3MepoMm
B cioBo). TpebGyercs omnpenennTs, CKOJBKO pa3 HaWMEHbIIEE M3 OSTHUX YHCEN
BCTpEYaeTcsi B JAaHHOM IIOCIEJOBATEIbHOCTH, M BHIBECTH B ONHOH cTpoke skpana [IK
CaMO MHMHHUMAJIbHOE YUCJIO M KOJHMYECTBO €r0 BXOXKIACHHH.

Pewenue

BBenem nepBoe uucio u OyneM MOKa CYMTATh €r0 MHHUMAJIbHBIM M BCTPETHBIIMMCS
TOJBKO pa3. 3aTeM B I[MKJIE BBOIUM OCTanbHbIe 199 umcen W s KakIOTO M3 HUX BbI-
HOJIHSIEM CIEAYIOLMEe ACHCTBHSA: €ClIM OHO 0OoJblile MUHMMAJIBHOTO, TO HUYEro He Ie-
JlaeM, €ClIM PaBHO MHUHMMAJIBHOMY, TO YBEJIMYMBAEM KOJHYECTBO €ro BXOXICHHUH Ha 1,
a eciaM OHO MEHbLIe MUHMMAJIBHOIO, TOTJa 3allOMHHAEM DTO YUCJIO KaK HOBBIH MHHH-
MyM C KOJMYECTBOM BXOXIAEHUHU 1.

[To 3aBepuieHHIO LUKJIAa MHHHMalbHOE 4YMCIO BBIBOAMM Kak 3HaKoBoe (10
OUTINT), a uucno ero BxoxaeHud kak Oe33HakoBoe (mo OUTWORD), mnpuuem,
4yTOOBI 3TH JABa 4iicia He "cIWIuKCh", Ui BTOPOTO YHCJAa YKa3blBaeM IIMPHHY OIS
BBIBOJIA C 3aMacoM.

N EQU 200 JKOJTHYECTBO BBOAMMBIX YHCEI
OUTCH '>' ;IpHUTTAaNIeHHe K BBOAY YHCEI
ININT AX ;kak min GepeTrcs mepBoe M3 YHCEN
HOV BX,1 JKOIHMYECTBO €T0 BXOXJICHUU
MOV CX,N-1 ;CUETYUK IHUKJIa (KOJNHMYECTBO OCTABIIUXCS YHCEI)
IN: ININT DX ;BBOJ OUYEpPEIHOTO HHCIA
CMP DX,AX
JG NEXT ;ouepennoe uyuciao > min —> NEXT
JL NEWMIN ;ouepenHoe uuciao < min —> NEWMIN
INC BX ;ydyecTh NOBTOPHOE BXOXJEHHME min
JMP NEXT
NEWMIN: MOV AX,DX JCMEHHTH min
MOV BX,1
NEXT: LOOP IN ;uuka N-1 pas
OUTINT AX ;BBIBOJ min (Kak 3HAaKOBOTO)
OUTWORD BX,5 JBBIBOJ 4YHCJIa BXOXJeHHUIl (kKak GE33HAKOBOIO)
NEWLINE ;mepeBoJ CTPOKH
FINISH
Ilpumep 5

BBectu nocnenoBarenbHOCTh (BO3MOXKHO, MyCTYI0) CHMBOJIOB, 3a KOTOPO#l ciexyer
TOYKa (3TO NMPHU3HAK KOHIA IMOCJIENOBATEIbHOCTH), U ONPEAEIUTb, YHOPSJOYEHA JIM 3Ta
MOCJIE0BATENILHOCT 10 HEYOBIBAHMIO KOJOB CHMBOJIOB. B KkauecTBe OTBeTa BBIIATH
"VIIOPAAOYEHO" nnu "HE YIIOPAJJOYEHO".

Pewenue

Bynem BBOOUTH IO OJHOMY CHUMBOJIY (IO TOYKH), XpaHs MpPU DTOM MNPEIbIAYIIHiH
CHUMBOJI TIOCIIe[IOBAaTeNbHOCTH. Ecau 3Ta mapa CHMBOJIOB HEMPAaBHIBHO YIOPsJOYEHA,
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TOrla HpekpalaeM LUK, o4yMiiaeM Oydep BBOJAAa OT CHMBOJOB, KOTOpBIE MOJb30Ba-
TeJb MOT HaOpaTh 3arojs, ¥ BblAaeM OTBeT. Eciu ke mapa COCeHUX CHUMBOJIOB yIOpS-
JIOYEHA KaK Halo, TOrZAa O4epeJHON CHMBOJ 3alOMHHAEM KaK MPEIbIAYIIUH U MOBTO-
psem uukia. Eciau B kKadecTBe O4YepesHOrO0 CHUMBOJIAa Oblla BBEJEHA TOYKA, TO JTO 3Ha-
YUT, YTO IMOCJIEIO0BATEIbHOCTh YINOPSA0YEHA.

Oteer Oynem BbeiBoANTh Kak cTpoky (mo OUTSTR). [lnst 3Toro ommchiBaeM B HpOT-
pamme crpoky "HE YIIOPSIIOYEHO", 3a kotopoidl ciiemyeT 3HaK $, W 3amuchiBaeM
B peructp DX HavanpHBIA agpec 3TOM CTPOKHM, IS 4YEro OmpeneiseM B Mporpamme
elle OAHy NMEPEeMEHHYIO, Ha4yaJbHBIM 3HAYEHHEM KOTOPOH SBISETCS ajipec dTOH CTPOKH.
Ecnn uncxonnas mocnenoBaTenbHOCTh HE YNOPSJOYEHA, TOTAA Cpa3zy BBINOJIHSAEM OIle-
pauuto OUTSTR, a unaue yBenuumBaem 3HauyeHue perucrpa DX Ha 3, uToObl mpormy-
CTUTh MEPBbIE TPU CHUMBOJA Hamed CTpokH, 4toObl DX ykaseiBam Ha Hayaiao MOA-
crpoku "YIIOPAJOYEHO", u Tonsko nocie storo Beimmonnsem OUTSTR.

ANS DB "HE VIIOPAJOYEHO","$"
JA DW ANS ;aapec ctpoku ANS *

MOV DX,AA ;DX - Ha Hawyano ctpoku ABS

OUTCH '>' ;mpuriameHue K BBOIY

MOV AL,0 nmpensiaymuii cumBon (BHawane - ¢ kxoxom 0)
IN: INCH AH ;0UepepHOH CUMBOI

CMP AH,'
JE YES ;BBegeHa Touyka —> YES
CMP AL,AH ;cpaBHUTH NpEABIAYIIHH M OYEPEAHOW CHMBOJBI
JA NO ;HENpPaBUIBbHBIH mopsanok —> NO
MOV AL,AH ;ouepeaHo#i CHMMBOJ CTAaHOBHTCS NPEABIAYLIIUM
JMP IN ;B IIHKJI
NO: FLUSH ;ounctka Oydepa BBOJAa OT OCTABUIIMXCS CHUMBOJOB
JMP OUT
YES: ADD DX,3 ;DX - nHa Hauano moactpoku "YIIOPJIJOYEHO"
OUT: OUTSTR ;JBBIBOJ OTBETa
FINISH
Ilpumep 6

OcCyIIeCTBUTh MOCHMBOJIBHBIH BBOJ (HMCHoOJib30BaTh TONbko kKomanay INCH) necs-
THYHOTO YHCJIA M 3alicaTh €ro B NMepeMeHHyo N pa3MepoM B CIIOBO.

[Ipeanonaraercsi, YTO YUCIO MMEET BEIMUYUHY OT 21 o 2101 u 3aJaHo U1 BBOJAa
0e3 OomMOOK: B HEM yKa3aHbl TOJBKO HU(PBI, MpUYEeM HE MEHEe OIHOMW, Mepe] YUCIOM
BO3MOXCH 3HaK + wiu -. [Ipu3HakoM KOHI[A 4KClia CYMTATh MPOOe.

Pewenue

CHauana BBEJEM IIEPBBIH CHMBOJI M HpPOBEpPHUM, 3HaK Jm 3To. Ecnm 3T0 mumoc mnm
3HaKa HET, TOTJa 3allOMHHAeM, 4TO 3TO YHCJIO IOJOXHUTEIbHO, a NpH MHHYyce (uKCH-
pyeM OTpHIATENbHOCTh YMCIAa. 3HAK 4YMcla OyneT yd4TeH B KOHIlE, IIOCIIE BBOJA BCEX
nudp umucina. Ecim umcino HaumHaeTcs CO 3HAaKa, TOTJA BBOAUM CIEIYIOUIMH CHMBOI,
4TOOBI B JIOOOM cllydae yxe Oblja BBeAeHa mepBas nudpa ducia.

"AVATIOT-MUDU-
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Janee no ouepenu BBOAMM HUGPBI M (QopMHpPyeM 4YHCIO HO Clexylomeil cxeme
(cxeme T'opuepa). IlycTp yxe BBeAeHBI MepBbie HUPPBI YKMclIa, cKaxem 3 u 7,
U mo HuM chopMuUpoBaHO 4uciao 37 W mycTh cheayromieid BBemeHa uudpa 4. Toraa
yMHOXKaeM mpensiaymee uucino Ha I u pobGaBinseM Kk Hemy HOByW 1Hudpy:
37 * 10+4=374, M Tax gemaem s Kaxmoil  HOBOM uudpel:  yMHOXXaeM paHee
nonyyennoit unc/IO Ha, 10 u npubasnsem 3ty Hudpy.

W¥KJI 3aKkaH4YMBaeTcs, Korga OyJdeT BBENGH IPU3HAK KOHIA 4YHCa,
% c: mpoben. [lanee yunThIBaeM 3HaK YHCIA: 3aMEHSEM YHUCIIO Ha IMPOTHBOIOJIOXKHOE,
€ClIM B Havalle 4yucia ObUI MHUHYC,

;aHalu3 3HakKa Yucia
SGN: MOV SI,1 ;SI—1 - nas HeOoTpHUATEIBHOTO dYHCIA
INCH AL
CMP AL,
DOl
CMP AL,'-/
of.! JftEDXGS ;HeT 3HaKa B AL yxe ectb mepBas uudpa
MOV SI«0 ;SI«0 - ans oTpHLAaTeNbHOro YHcIla
DIG1: INCH AL ;Ho0ciIe 3HakKa BBECTH MepBYw wHudpy
;BBoa uudpp M dopmupoBanme moayns umciaa B peructpe AX
DIGS: SUB AL,'0’ >
MOV AH/0 ;AX:cmepBa* mudpa kak 4YHCIO pa3MepoM B CIOBO
HOV &X,1® >MiibxkiiTens (0OCHOBaHUE CUCTEMbI CUUCICHHSA)

''MOY C F L > 0 I CX (cM. HHXeE)
IO« TILCE CIL. ;BBOJ, OUEPEJAHOTO CHMBOJA
& Sy e CMP'* (] [
1% 02 ;upoben koHen Bfcoma

&OB.fcW'0 '*ouepennas uuppa Kak YUCIO
CPXAX)t«10*AX (DX=0 - cMm. ycioBHe 3aJadu)
; M>P AX;T:X ;AX:«AX+CL (CL*CX>
'. JMP DI
;ydeT 3HaKa 4YwHcia
D2: CMP SI,1
JE D3
NEG AX ;6B MHHYC - 3aMeHa 3HakKa
D3: MOV N,AX



I'nasa 10

MACCHUBBI. CTPYKTYPbI

B aTo0if rnaBe paccMaTpHUBAarOTCS CHOCOOBI omucaHuss U o6paboTku Ha SIA Takux co-
CTaBHBIX O00BEKTOB, KaK MAacCCHBBI U CTPYKTYDBI.

5.1. O0 MHaeKcax JJIeMEHTOB MacCHBA

Mpbl yxe 3HaeM, 4TOo B SIA MacCuBBl ONMCBIBAIOTCS [0 JUPEKTUBAM OIpEIeIeHUs
JAHHBIX C HCIOJNB30BaHWEM KOHCTpykuuu mnosropeHus DUP. Opgnako koe-uTo 37ech
TpeOyeT yTOYHEHHS.

ITycts nmeercs maccuB X u3 30 37eMEHTOB-CIOB:

X DW 30 DUP(?)

Kak BUAHO, MpPH ONMHMCAHMM MAacCHBA YKa3bIBA€TCS KOJIMUYECTBO 3JIEMEHTOB B HEM M
WX THI, HO HE YKa3bIBAaeTCs, KaK HyMepymTcsi (MHIEKCHPYIOTCS) €ro »iaeMeHThl. Iloa-
TOMY TaKOMY OIHCaHHIO MOXET COOTBETCTBOBAaTh M MAacCHB, B KOTOPOM D3JIEMEHTH HY-
mepytotes ¢ 0, 1. e. X[0..29], m MaccuB, B KOTOPOM HyMepaunus HadMHaeTcs C |1,
T. e. X[1..30], n MaccuB ¢ NIOOBIM IpYrMM HadalbHBIM HHIEKCOM K, T. €. X[K..29+k].
Takum o6pa3om, aBTOp TNPOTpaMMbl MOXKET "HaKJIaAbIBaTh" Ha MAacCHB pa3IHYHBIE
AUamna3oHbl M3MEHeHMs uHAekca. Kakoit amamazon BwIOpaTte? MHOrma rpaHHUNE
U3MEHEHHUS WHIEKCAa MOTYT JKECTKO OMNpEIeNAThCA YCIOBHUAMH 3aaudm (HampuMep,
B 3aj7ade sABHO CKa3aHO, 4YTO O3JEMEHThl Hymepyroorcs ¢ 1). Ho ecim nHymepanus
He HaBsA3BIBAETCSA HM3BHE, TOTJa Jydine BeIOpaTh Hymepanuio ¢ 0. ITouemy?

YToOBl OTBETHTH Ha 3TOT BONPOC, PACCMOTPHM, KaK 3aBHCHT aApec 3JIeMEHTa Mac-
CHBa OT MHAEKCA 3TOro 31eMeHTa. IlycTh MBI pemInnm, 4TO 3JIeMEHTHl MaccuBa X Hy-
MEpYyTCS C K:

X DB 30 DUP(?) ;X[k..29+k]
Torma BepHO ciemyromee COOTHONICHHE:
aapec(X[a.]) = X+2*(i-k)
unu B Oosiee oOieM Buie, rje sABHBIA pa3mep (2) 2JIE€MEHTOB MAacCHBAa 3aByaJHPOBAH:
agpec(X[+]) = X+(type X)*(i-k)
OTa 3aBHCHMOCTh CTAHOBHUTCA Hamboiee mpocTod mpu k=0:
agpec(X[i]) = X+(type X)*i

[ToaToMy OOBIYHO W CUYHTAIOT MPH NOPOTPAaMMHUPOBAHUU HA SIA, YTO 3JIEMEHTH
MaccuBa HymepywoTcs ¢ 0:

X DW 30 DUP(?) ;X[0..29]

B nanpHeWmeM MMEHHO Tak Mbl U 6yII€M JACIaTh.

"ONATIOT-MUDU-



84 MpozpammuposaHue Ha si3bike accembnepa IBM PC I'aBa 1

Jl1s MHOTOMEpHBIX MAacCHBOB CHTyalMsi aHamoruyHa. IlycTb, kK mpuMmepy, uMeercs
IBYMepHBIH MaccuB (Matpuna) A, B kotopom N ctpok u M cronbmoB (N u M - koH-
CTAaHTBI) M BCE DJIEMEHTH - IBOHHBIC CIIOBA, MPUYEM CTPOKM HyMmepyiotcs ¢ kl, a cron-
OBl - ¢ K2:

A DD N DUP(M DUP(?)) JATKL.N+(kI-1), k2..M+(k2-1)]

31eck MBI IIpeAnoJiaraeM, 4TO 3JIEMEHTHl MaTpHIBl pPa3MEMIAloTCs B IMaMATH MO
cTpokaM: mepBble M sueek (ABOIMHBIX CIIOB) 3aHMMAIOT 3JIEMEHTHI IIEPBOH CTPOKU MaT-
puLel, cienyomue M sd9eek - 3IeMEHTHl BTOPOH CTPOKM M T. A. KOHE4HO, 3JIeMEHTHI
MaTpHUIBl MOXHO pasMemaTh W MO CTOJIOLIAM, HO TPaJAWIUOHHO IMPHHATO MOCTPOYHOE
pa3MeleHNe; ero Mel U OyaeM NpHUAEPKUBATHCS.

Ilpu 3TOM mMpeAmoNOKEHUH 3aBUCHMOCTH ajpeca 3JeMEeHTa MaTpHIbl OT HHIEKCOB
3JEMEHTa BBITJSIANT TakK:

anpec(A[+,j]) - A+M*(type A)*(i-kl)+(type A)*(j-k2)

W 3mech Haubosiee mpocToil BHI 3Ta 3aBUCHMOCTh IpUOOperaeT mpu Hymepauuu ¢ O,
npu k1=0 u x2=0:

aapec(A[i,j]) * A+M*(type A)*it+(type A)¥j

5.2. Peanu3auusi nepeMeHHBIX ¢ MHIEKCOM

Crenyroomuii BOIPOC, KOTOPBIA BO3HHUKAeT MpH paboTe ¢ MacCHMBaMH, - 3TO KaK OCY-
LIECTBISIETC JOCTYN K HMX 3JIEMEHTaM, KaK pEaJu3yITCs MEepPeMEHHbIE C HHIEKCOM.
YroObl OTBETHTH HA 3TOT BOINPOC, HAIO IMPEIABAPUTEILHO MO3HAKOMHUTHCA C TaKOW 0CO-
6eHHocThi0 DBM, kak MoauduUKaus agpecos.

5.2.1. Moaudukanus anpecos

)10 CHUX TIOp MBI pacCMaTpuUBalId KOMAaHABI, B KOTOPBIX A OIEPAaHAOB W3 MaMATH
yKa3bIBAIIMCh MX TOYHBIE aapeca (umena), Hampumep: MOV CX,A. OgHako B obumem
cilydae B KOMaHAE BMECTE C aJpecOM MOXKET OBITh yKa3aH B KBaJpaTHBIX CKOOKax He-
KoTopelit peructp, Hampumep: MOV CX,A[BX]. Torma xomanma Oyaer paboraThb
HE C YKa3aHHBIM B HEl aapecoMm A, a C TaK Ha3bIBACMBIM HCIIOJTHUTCIBbHBIM (npyroe Ha3Ba-
HHE - P PEKTHBHBIM) aJpecoM AHCH, KOTOPBIIl BBIYMCIAETCS MO clienylomei popmye:

Jucn + (A + [BXJ) mod 2Y,

rae [BX] o6o3nawaer comepxumoe peructpa BX. Jlpyrumu cioBaMu, MHpexae YeM
BBINIOJIHUTh KOMaHJIy, ICHTPANbHBIH Ipoleccop NPUOAaBUT K aapecy A, yKa3aHHOMY
B KOMaHJe* Tekymiee comepkuMoe peructpa BX, NMonydYuT HEKOTOpPHIH HOBBIH ajxpec
U MMEHHO M3 SYeHKH C 3THM aJpecoM BO3bMeT BTopoi omepana. (Cama koMaHAa Ipu
3TOM HE MCHSAETCSA, CYMMHpPOBaHHME IPOMCXOJUT BHYTPH LEHTPAIBHOIO Ipoleccopa.)
Ecnu B pesynbprare CIOXKECHHS IOJyYWIAach CIMIIKOM Ooiblnas cymMMma, TO OT Hee Oe-
pyTcs TONBKO TocienHue 16 OMTOB, Ha YTO M yKa3plBaeT omepaunus mod B IpUBEIEH-
HOU ¢opmyine. (OTMETHM, YTO €ciIM B KOMAaHAE PAJOM C aApecoM He yKa3aH PEructp,
TO UCIOJHHUTEIBHBIH afpec CUUTAaeTCs PAaBHBIM aapecy M3 KOMaHIBI.)
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3aMeHa ajgpeca M3 KOMaH[bl Ha MCHOJHUTENBHBIA ajpec Ha3plBacTcs Monaudukanmeit
azpeca, a PETHCTp, Y4acTBYIOIMI B MOAU(UKAIHNK, OPUHATO HA3BIBATH PETHCTPOM-MO-
nudukatopoM mnu npocto Moaudukaropom. Ormerum mpu stoMm, 4yro B IIK B kaue-
cTBE MOAU(HUKATOPA MOXHO MCIOJIb30BATh HE JIIOOOH PErucTp, a TOJIbKO OIUH U3 Clle-
nyromux vetslpex: BX, BP, SI umn DI

BosbmeM, k npumepy, komanny ADD A[SI],5. 3necs B ponu MoaudukaTopa BEICTY-
nmaet peructp SI. Ilyete cefivac B Hem Haxomurcs uucio 100. Torma
Ancn=A+[81]=A+100. 3nauut, 1Mo ngaHHON KoMaHAe uuciao 5 Oyxer mnpubaBIeHO
K uucly u3 sueiku ¢ aapecom A+100, a He u3 sAueiiku ¢ agpecom A. Ecmu xe B SI
naxomurcs BenununmHa -2 (OFFFEh), torma Awmcn=A-2 u mnoromy uymcino 5 Oyzmer
CKJIaJBIBATHCSI C UUCIOM M3 sAueiKku c agpecom A-2.

OTOT mpUMep NOKa3blBAeT, UTO OJHA M Ta K€ KOMaHIa MOXeT paboTaTb C pa3sHBIMU
agpecaMH. DTO OYCHb BaXXHO, pajd 3TOTO U BBOAUTCA Monudukanus anpecoB. OgHUM
U3 CIydacB, IZ¢ IIOJE3HA MOJU(HKAIUSL aJpecoB, SBISLETCI HHAECKCHPOBAHHE, HCIIONb-
3yeMoe Ui pealu3aliM INEePEMEHHBIX C MHIEKCOM.

5.22. HWnpexcupoBaHue
PaccmoTpum crnenyromuil mpuMmep: MycTh MMEETCS MacCHB
X DW 100 DUP(?) ;X[0..99]

u Tpedyercs 3amucath B peructp AX CymMMy €ro 3J€MEHTOB.

Jins HaXOXJICHUS CyMMBI Hajno cHagana B AX 3amucath 0, a 3aTeM B IMKJIC BBIIOJN-
HaTh onepanuio AX:=AX+X[i] npu i ot 0 o 99. Ilockonbky agpec snemenra X[i] pa-
BeH X+2*i, TO KOMaHHa, COOTBETCTBYIONIAas JTOIl omepanuu, MHOJDKHA OBITH
CIenyIomen:

ADD AX,X+2%*i

Ho Takas xomaHnma 3ampelieHa NMpaBWIaMH M MAalIMHHOTO si3bika, U SA: B nro0oit
KOMaHJe BCE €€ YacTH, B TOM YHCIE U aJpec, IOJKHBI ObITh (PUKCUPOBAHHBIMU,
HE JIOJDKHBI MEHSTHCSA. Y HAc e aJpec MEHSETCS BMECTe ¢ M3MEHEHHEeM HHJeKca i.

WTak, MBI CTONKHYJHCH CO CIIEAYIOIIeH MPOOIeMOil: 10 aJropuTMy Halla KOMaHjaa I0J-
JKHa paboTarh ¢ pa3sHBIMH ajpecaMu (Kak rOBOpSAT, JAOJDKHA pabdoTaTh C MEPEMEHHBIM ajpe-
COM), a NpaBWiia MAIIMHHOIO SI3bIKA JOIYCKAIOT TOJIBKO (UKCUPOBAHHBIN aapec. MMeHHO
JUISL YCTPAaHEHWsI ITOrO NPOTHBOpEYHs W ObUIa BBEICHA B BBIYMCIUTEIBHBIC MAIIMHBI MO-
nudukanns agpecos, ¢ MOMOIIBI0 KOTOPOi 3Ta mpodieMa pelaercs CIeIyIoMIM 00pa3oM.

Pazobbem mnepemenHblii agpec X+2*i Ha ABa ciraraeMbelX - Ha IOCTOSIHHOE cClara-
eMoe X, KOTOpOE HE 3aBUCHT OT MHJAEKCa i, ¥ HA MepeMeHHoe ciaraemoe 2*i, 3aBHCS-
mee ot umHAekca. [locTosiHHOE ciiaraeMoe 3amuCchiBaeM B CaMy KOMaHIy, a MEepPeMEHHOe
cjaraeMoe 3aHOCUM B Kakoi-HMOyap peructp-moaudukatop (ckaxem, B SI) u Ha-
3BaHME 3TOTO PErucTpa TaKKe 3alKiCchiBaeM B KOMaHIy B KauecTBe Mojaudukaropa:

X+2%i A

ADD AX,X[SI] SI HFid
* I

14MNATIO-MU®U-
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Yro nonyumiocs? ITockonbky perucTp-Moau(uKaTop OAMH M TOT XK€, TO Takas KO-
MaHJa uMeeT (UKCUPOBAHHBINH BUJ, T. €. YJOBJIETBOPSET NpPaBWIaM MAIIMHHOIO SI3bIKA.
C npyro#t cTOpoHBI, KOMaH/a padOTaeT ¢ UCIIOJHUTEIbHBIM aJpecoM, a OH IOJy4aeTcs
cioxeHueM aapeca X U3 KOMaHIbl ¢ colepXuMbiM (2*i) perucrpa SI, koTopoe MOXeT
MeHATbesd. [loaToMy, MeHsst 3HayeHue SI, MBI 3aCTaBUM HEMEHSIOIIYIOCS KOMaHAy pa-
00TaTh ¢ pa3HBIMU ajzpecaMu. TeM caMbIM YIOBJIETBODPSIOTCS TPeOOBaHUS KaK MAaIlHUH-
HOTO 53bIKa, TaK M aIropuTMa. EAMHCTBEHHOE, YTO OCTAJNOCh CHENATh, - 3TO MPABUIBHO
MeHATb conepxkumoe peructpa SI. Ho 310 yxke nmenaercs mpocto: BHawane B SI Hano
3acnath 0, a 3aTeM yBEJIMUMBATH €ro 3HaYEHHE C IIAroM 2; B pe3yjbTaTe Hallla KOMaH-
na Oyner pabotath ¢ agpecamu X, X+2, X+4, ..., X+198.

ITockonbky B JaHHOM Cllyyae pPErucTp-MOAU(GHUKATOp HCIOJIB3YeTCs A XpaHEHHs
uHJeKca (TOUHee - BBIPAXKCHMS, 3aBHCAILETO OT MHJIEKCA), TO TAKOW PErucTp Ha3bIBAIOT
HWHJIEKCHBIM PErHcTPOM, a ONUCAHHBIH CIOCOO MOJNydeHMs aapeca MEepeMeHHON ¢ MH-
JIEKCOM - MHIEKCHPOBAHUEM.

C y4eToM BCETro CKa3aHHOTO (parMeHT IPOrpaMMbl HAaXOXKACHUS CyMMBI 3IEMEHTOB
MaccuBa X BBITJIAAUT TaK:

MOV AX,0 ;HaA4YalbHOE 3HAUYEHHUE CYMMBI

MOV CX,100 JCYETYHK LUKIA

MOV SI,0 ;HavyaJlbHOE 3HaYeHUe (YyABOEHHOTrO) HHIEKCA
L: ADD AX,X[SI] ;AX:=AX+XJi]

ADD SI,2 SCIETYIOIIHH HHIEKC

LOOP L ;uukn 100 pas

5.23. KocBeHHBIE CCHITKHU

PaccmorpuMm eme oguH ciydail NpUMEHEHHS MOAM(UKALUU aapecoB.

IlycTs HaM HagoO PEMIUTH CIEAYIOIIYIO 3aJady: UMEeTCs HeKOoTopas sfdeiika pazMepoM
B CIIOBO, aJpec KOTOPOHl HaM HE H3BECTCH, HO M3BECTHO, 4TO 3TOT aJpec HaXOIUTCS
B peructpe BX, m Hamo 3ammcats, ckaxem, yucio 300 B 3Ty sueiiky:

BX Eﬁ_,x

Ecnu 651 MBI 3apaHee 3HamM ajgpec (X) 3TOH s4elku, TO Halla 3ajada peIanach Obl
komanznoit MOV x,300. Ho B MOMEHT COCTaBIEHUs MPOTrpaMMbl MBI HE 3HAaeM DTOT aJpec,
a OTOMY M He MOXEM yKa3aTb ero B komanzae. Yro menarb? BCroMHHM, Y4TO KOMaHIbI
paboTaroT ¢ UCIOJIHUTEIBHBIMU aipecaMy, I0OITOMY HaM HaJo0 B3ATh TAKOH aJpec M Takoi
MoauduKaTop, 4ToObl B CyMME OHM JaBajM JTOT 3apaHee HE HW3BECTHBIH HaM ajpec.
Jlerko cooOpa3uTh, YTO B HaIIeM cilyyae HaJ0 B3sATh HYJeBOH aapec u peructp BX,
nockoubky toraa Aucn=0+[BX]=0+x=x. [losTomy Halla 3ajaua pemaercsi KOMaH10i

MOV [BX],300

OcobOeHHOCTD HCIOJIb3yeMOI'o 34¢eChb crocoba MOL[I/I(i)I/IKaHI/II/I ajapeca 3aKJII4acTCsa
B TOM, 4YTO MbI, KaK U NPEXKIAC, NPEACTABIACM aApeC B BHUJAC CYMMbI JBYX Cllara€MbIX,
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OJIHO M3 KOTOPBIX 3alUCHIBAEM B KOMAaHIYy, a APYroe - B PEruCTp, HO €CJIM paHee y Hac
o0a ciaraeMblX ObUIM HEHYJIEBBIMH, TO TE€HEPb OJHO CIAraéMoe, KOTOPOE Mbl IOMella-
eM B KOMaHIy, HyJeBO€ U MOTOMY Bech aapec "ympstan" B peructpe. Ilomyudaercs, yto
B KOMaH/I€ Mbl YKa3bIBaeTCs JIMIIb MECTO (PErucTp), riae HaxoauTcs aapec. Takoit cro-
co0 3amaHus azpeca yepe3 NPOMEKYTOYHOE 3BEHO HA3bIBAIOT KOCBEHHOH CCBUIKOW MM
KOCBEHHOH azapecaruei.

OTMEeTHM HOIYTHO, YTO IPU KOCBEHHOH CCBIIKE OOBIYHO HMPUXOAUTCS YTOYHATH pas-
Mep sueilku, Ha KOTOpYIo OHa ykasbiBaeT. Ecnu, k npumepy, B sueiiky, aapec KoTopoit
Haxogutcs B peructpe BX, Hamo 3anucath umciao 0, Torja HCIONB30BaTh A 3TOTO
komangy MOV [BX],0 Henb3sl, T. K. B HEil HEMOHATHBI pa3Mepbl omepanioB: (0 MoOKeT
ObITh Kak OaliTOM, Tak M CIOBOM, Aa M ajapec u3 BX Taxxe MoxeT ObITh apecoM Kak
Oaiita, Tak M cnoBa (B NPUBEAECHHOM BbILIE NPHUMEPE TaKOil HEOJAHO3HAYHOCTU HE Obl-
7m0, T. K. guciao 300 mMoxer OBITH TOJNBKO cioBOM). [loaTomMy ¢ momompio omeparopa
PTR Hajo yxa3arb, omnepaHjbl Kakoro pazMepa Mbl UMEEM B BUAY:

MOV BYTE PTR [BX],0 ;mepecsinka Oaiita
MOV WORD PTR [BX],0 ;mepecsiika ciaoBa

5.2.4. Monudukanus Mo HECKOJIbKUM pEerucTpam

MbI paccMOTpeNIH CUTyaluH, KOraa MoAU(UKaLus agpecoB OCYLIECTBISIACH 11O OJ-
HOMY peructpy-moaudukaropy. OgHako wHAe0 MOAU(PHKALMU JIEFKO 0000UTh Ha
cllydall HeCKOIBbKHX MoaudukaTopos. JIs 3TOro Hago B KOMaHAaX BMECTE C aapecoM
yKa3blBaTh HECKOIbKO Takux peructpoB. B IIK paspemeno ykasbiBaTh cpasy aBa MO-
nudukaropa, mpuueM OJUH U3 HUX 0043aTEIbHO NOJKEH ObITh peructpoM BX mmu BP,
a gpyroit - peructpom SI uau DI (moguduuuposars no napam BX n BP miam SI u DI
Heb3s). Bo3MoxHBINH mpumep:

MOV AX,A[BX][SI]
B naHHOM ciyyae MCHOJHHUTENBHBIA ajpec BhIYMCIsAETCS Mo (opmyiie
Jucn = (A + [BX] + [SI]) mod 2'¢

Moaudukanus mo AByM PEerucTpaM OOBIYHO HCIOJB3YeTCs Hpu paboTe ¢ JBYMEpHBI-
Mu maccuBamu. IlycTtb, k mpumepy, numeercs matpuua A pasmepom 10x20:

A DB 10 DUP(20 DUP(?)) ;A[0..9,0..19]

u Tpebyercs 3amucaTh B peructp AL KOIMYECTBO TakMX CTPOK ATOH MaTpHIbI, B KO-
TOPBIX HayalbHBIA DJIEMEHT CTPOKHM BCTpedaeTcs B Heil emie pas.

IIpu pacnonoxkeHUn 3JI€MEHTOB MaTpullbl B mamstu 1o crpokam (rI'epeeie 20 GaiiToB
- HauaTbHas CTPOKa MaTpHLbl, ciaeayromue 20 OalToB - BTOpas CTpoka M T. J.) aapec
anemeHTa Ali,j] paBen A+20%*i+j. Jna xpaneHus BemmduuHbl 20%*i oTBeIEeM pPErucTp
BX, a nna xpanenus j - peructp SI. Torma A[BX] - 310 HauanbHBIH ajgpec i-if cTpoku
matpuubl, a A[BX][SI] - ampec j-ro ayneMeHT 3TOH CTPOKH.

14UATIO-MUDU-
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MOV AL, O KOJIM4YECTBO HCKOMBIX CTPOK
;BHEWHMH HMKI (MO CcTpoKam)
HOV CX,10 ;CYETYMK BHEIIHEro IMHUKJa
HOV BX.,0 ;eMemeHnne or A go Hawama cTpokm (20%*i)
L: HOV AH,A[BX] ;AH - HayalnbHBI 3JIEMEHT CTPOKH
MOV DX,CX ;cmactu CX BHEMHEro MHMKJIA
JBHYTPEHHHH uuka (mo crtonbuam)
MOV CX,19 ;CUETUMK BHYTPEHHEIO IHUKJIa
MOV SI,0 JHHAEKC DIIeMEHTa BHYTpH cTpoku ()
LI: INC SI sji=jtl
CMP A[BX] [SI],AH ;A1 j JFAH?
LOOPNE L1 ;uuka, noka Afi/jJOAH, Ho He Gomee 19 pas
JNE L2 ;AH He moBtopunca —> L2
INC AL ,Y4eT CTPOKH
;KOHEIl BHYTPEHHEIO IIHKJa
L2: MOV CX/DX BoccTaHOBUTh CX i BHEUWIHEro IHKIa
ADD BX,20 ;Ha Hadvajxo cleaylomeid cTpokwu
LOOP L ;uukan 10 pas

5.2.5.  3anuce MoauduuupyeMmsix aapecos B JA

VTOYHNM INIpaBHIa 3aIHCH MOAMGHUIHUPYEMBIX anpecoB B SIA.

ITlycte A o06o3HauaeT ajgpecHoe BhIpaxkeHHe, a E - mo0oe BbpakeHue (agpecHoe
I KOHCTAaHTHOE), TOrAa B SIA JOIMyCTHMBI ClIEAYIOIINE TPH OCHOBHBIC (POPMBI 3aIcH
aZipecoB B KOMaHJaX, KOTOPBIC 3aNAl0T CICAYIONNE HCIOIHUTENBHEBIEC aapeca:

A Auncn=A
E[M] : Ancn=(E+[H]) mod 2'¢ (1: BX,BP,SI,DI)
E[M1][M2] : Aucn=(E+[M1]+[M2]) mod 2'° (His BX,BP; H2: SI,DI)

(Bameuanue: ecniu E=0, to 0 moxHo omyctuts: 0[M] = [M].)

Hanomuum eme pa3, uyto B IIK B kauectBe perucrpa-mMogudukaropa MOMKHO
UCII0JIb30BaTh He JII00O0I perucrp, a ToJNbKO OAMH U3 ciepyromux udersipex: BX, BP, SI
wm DI. Ilpn Moauduxauuum TOJNBKO 110 OJHOMY PErucTpy MOAUGHUKATOPOM MOXKET
ObITh JT1000H M3 THX 4eThlpeX perucTpoB. OAHAKO NMPHU MOAU(HUKALMU IO JABYM pEru-
crpam B IIK paspemaercs ykasbiBaTh He JIIOOyI0 Iapy perucTpoB-MOAM(UKATOPOB,
a TOJIbKO TaKylo, rje oauH peructp - 31o BX unu BP, a npyroii perucrp - SI unu DI

3amevanue o peructpe BP. Dror peructp ucmonsdyercs oObIYHO i pabOTHI CO
CTEKOM, Ul AOCTyNa K ero 3jJeMeHTaM, o 4eM Oyaer pacckazano B ria. 8. Hcmonb3o-
BaTh 3TOT PETHCTP A MOAU(UKANMM agpecoB U3 IPYIMX YYaCTKOB MHAaMSATH HENb3s
(TouHee, MOXHO, HO 0coObiM 0oOpa3om). ITosTomMy MbI moka 3a0yaeM OpO 3TOT MOJHU-
¢dukarop, kak OyATO OBI €ro u HeT.

OtMeTuM, uTO MoAM(UKAIM ajpeca He MEHsSeT TUN ajapeca: Hampumep, eciad X -
ums OaiitoBoit mepemennoit, To TYPE X[SI] = BYTE. Ecau xe mepexn moaudukaro-
pOM yKa3aHO KOHCTaHTHOe BeIpaxkeHue (Hampumep, 1[BX]), To Tum Takoro ampeca
CUHTAETCSI HEOINPEAEICHHBIM.
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IToMuMO Tpex yka3aHHBIX OCHOBHBIX CIIOCOOOB 3amucu agpecoB B SIA momyckaroTcs
U JpyrHe, SBIAIOLIMECS NPOU3BOAHBIMH OT ITUX Tpex. Ho mpexnae uem paccMoTperh
uX, ONMHUIIEM NpHHATHIE B SA cornameHus o0 UCIOJIb30BAHUH KBAJpPAaTHBIX CKOOOK NpH
3allUCH OTEPaH0B KOMaHJ.

1) 3anuce B KBaApaTHBIX CKOOkax uMeHH peructpa-moauduratopa (BX, BP, SI
nnu DI) sKBHBaJIeHTHA BBIIMCBIBAHUIO COJIEPKMMOIO 3TOTO perucrpa (Toraa Kak ums
peructpa 6e3 KBagpaTHBIX CKOOOK 0003HAYaeT caM PErucTp).

[Ipumepsr:
A DW 99
AA DW A
MOV BX,AA ;B BX - ampec A
MOV CX,(BX] ;CX:=A (CX:«99)
MOV CX,BX ;CX:=BX (CX:-anpec A)

OTMeTHM, 4TO 3aKJII0YaTh B KBaApPATHbIE CKOOKM MMEHA PEerdMCTPOB, HE SIBISIOLINXCS
moaudukaropamu (AX, SP, DS, AL u 1. n.), Hemb3s,

2) Jlroboe BbIpaXKCHHE MOXHO 3aKIYUTh B KBaJpaTHble CKOOKH, OT 3TOrO €ro
CMBICIT HE M3MEHHUTCS (B TO )K€ BPEMs CHSATHE CKOOOK MOXET U3MEHHTH CMBICIH).

IIpumepsr:

MOV CX,[2] ;= HOV CX,2
MOV CX, {A) ;— MOV CXA .
MOV CX,[A+2[BX]) MOV CX,A+2[BX]

3) Crenyromniye 3amucy KBUBAJICHTHBIL:
[X1[v] = [xI+{y]l = [xty]

JIpYyTHMHU CJIOBaMH, BBIMCHIBAHWE PAJIOM JBYX BBIPQKEHHIl B KBaJPaTHBIX, CKOOKAx
03HAa4YaeT CyMMy 3THX BBIPOKEHHIA.
Ipumep: " . oo

MOV CX,[BX][SI] ;= MQV CX,[BX]t[SX] = HOV CX,[BX+SI]

Tax BOT, UCHONB3ys 3TH corjameHus BMecTe co CBOWCTBOM KOMMYTAaTHBHOCTH CJIO-
JKEHUS W OTTAIKHUBAsCh OT TPEX OCHOBHBIX CIIOCOOOB 3amHMCH aJpecOB B. KOMaHAX,
MOXHO TOJIyYUTh HOBBIC BAapUAHTHI 3amuCH aapecoB. Hampumep, B KaxI0d W3 Cledy-
FOILIMX CTPOK YKa3aHbl SKBHBaJCHTHbIC (GopMbl 3amucu oaHoro utoro XKe amgpeca:

A+1, [A+1], [A]+[1], [AI[11, A[1], I1[AJ, [A]+L, I.. -,
S[ST], [S1[SI]., [S]+[SIJ, [SI+S'B [SI3+5/ ..V v Ve
A-2[BX], [A-2]+[BX], [A-2+BXJ, OF&X-2 < .UBXJ-2,;'.V. ; /0
A[Bx][DI], A[BX+DI], [A+Bx+Di], A[BX)+[PI-],, "VvA.v
0[BX][SI], [BXI][SI], [BX]+[SI], [BX+SILATSINBX],

1ANATIOr-MU®U-
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Wrak, B 1A oIuH M TOT € aJpec MOXHO 3alucaTh pa3HbIMH crocobamu. OmHako
IIpH 3TOM CJIEJYeT NOMHHTbH, YTO HCIIONb3yeMas 3alKcCh JOJDKHA OBITh SKBHUBAJICHTHOH
OJIHOW M3 TpeX OCHOBHBIX (OPM 3alKMCH TaKUX ajapecoB. B wacTHOCTH, B 3amucu
HE JOJDKHO OBITh:

* CyMMBHI OBYX azapecoB (A+B);

*  CyMMBbI, OJIHUM W3 ClIaraeéMbIX KOTOpO# siBisiercst peructp (BX+2);
* 3anpenieHHBIX codetaHuil peructpoB ([SI+DI]);

*  peructpos, He sBuswmuxcs moaudukatopamu (A[CX], 2[BL]);

* HMEHHM WM 4Mclia HemocpexacTBeHHO 3a [] ([SI]S, [BX]A).

Kpome toro, anpec He moinkeH cBoauThes K umcny ([5]), T. k. Torma 3to Oyner KOH-
CTaHTHOE BBIPAXKEHME, a HE AJPECHOE.

B ocranbHOM orpaHMYeHUil HeT, M KaxIbli BbIOMpaeT Ty (opMy 3alUCH, 4TO eMmy
Oospire HpaBuTCS. Mbl B JaibHeiimeM OyleM HCIOIb30BaThb (OpMY, B KOTOPOH 0
CKOOOK CTaBHUTCsSI UMs IE€PEMEHHOH, a OCTaJbHbIE CllaraeMbleé YKa3blBalOTCS B KBajapaT-
HBIX ckoOkax (Hampumep, A[SI+3]). Takue 3amucH MOXOXKM Ha NPUBBIYHBIE 00O3HaAYE-
HUS TIEPEMEHHBIX C MHJEKCAMH B sSI3bIKaxX BBICOKOTO ypoBHs (A[i+3]).

W eme oaHo 3amedaHue. AJpEeCHbIE BBIPAXKEHHUS C MOJUPHUKATOPAMH MOXKHO
UCIIONIB30BAaTh IPU 3allMCU ONEpaHa0B KoMaHJ M Hekoropblx aupektu (EQU, PTR
U 1p.), HO HU B KOEM Cllyuyae Helb3sl YKa3blBaTh B JIUPEKTHBAX OIpPENEJICHUS JaHHBIX.
Hanpumep, nupexrusa

X DW 1[SI]

ABNIsAeTCS OIMOOYHOM, T. K. accemOiep 00d3aH BBIYMCIUTL €€ ONEPaH] €lle Ha dTalne
TPAHCIALUKN INPOrpaMMbl, YTOOBI MOACTaBUTh €ro 3HAUeHHE B A4YelKy X, HO B 3TO
BpeMsl 3HaueHHe perucrpa SI, KOHEUHO, HEH3BECTHO.

5.3. Komanasl LEA u XLAT
5-3.1. Komanga LEA

[Ipy wnCHONB30BaHWU PETUCTPOB-MOAN(UKATOPOB HYAacTO IPUXOAUTCS 3aNUCHIBATH
B HUX T€ WIM HHbIEe azapeca. Ilycts, k mpumepy, Ham Hajxo 3aHecTH B peructp BX
agpec nepeMeHHoi X:

X DW 88

UYroObl cpenaTh 3TO, MOXHO 3aBECTH €IIE OAHY IEPEMEHHYIO, 3HaYCHHEM KOTOpPOW
sBisieTcs aapec X:

y DW x
a 3aTeM MepeciaTh 3HAauYCHHE ITOU IepeMeHHOo# B peructp BX:

MOV BX,Y



Maccusbi. Cmpykmypbl 91

Ho sicHO, 9TO 3TO HECKOJIBKO MCKYCCTBEHHBIH crmocob 3arpy3ku aapeca B peructp. B
TO XK€ BpeMs Takoe JAEHCTBHE BCTpPEYaeTCs JOBOJBHO YacTO B PEaJbHBIX IPOrpaMmax.
[HoaTomy B cuctemy komana IIK BBemeHa crmenmanabHas KOMaHJa TaKOH 3arpy3Ku:

3arpyska wucnonHurtenbHoro axapeca (load effective address): LEA rl6,A

Orta KOMaH/Aa BBIYHCISET HCHOJHUTENBHBIH aJpec BTOPOrO ONEpaH/Aa M 3alucChIBaeT
ero B peructp rl6: rl6:=Aucn. ®dnarm xomaHaa He MeHseT. B kauecTBe mnepBOro
omepaHaa MOXKET ObITh yKa3aH JIF000i peructp oOIIero Ha3HAa4YeHHUs, a B Ka4eCTBE BTO-
poro - nwboe aapecHoe BeIpaxkeHHe (¢ MOAU(PUKATOpaMU WU 0€3 HHUX).

OngHUM W3 IPHMEpOoB, rie noiesHa koMmanna LEA, sBisercs BBIBOX CTPOKH IO OIe-
pauun OUTSTR. Ora onepanusi, HanoMHuM, TpeOyeT, 4ToObl HayaThHBIH ajgpec BbHIBO-
nuMoil ctpoku Haxommics B peructpe DX. Tak Bot, 3aceuiky storo aapeca B DX
u cueayer aenath no komanae LEA:

s DB 'a+b=c','$'

LEA DX,S ;DX:=anpec S
OUTSTR ;0yneTr BBIBeJEHO: at+b=c

Paccmorpum ocobennoctu komanasl LEA. Ilpu stom Oymem Ilpemmomarate, uTo
B NpOrpaMMe HMEIOTCS CIENyIOLIHe ONMUCAHUS:

Q DW 45
R DW -8

IIpexxne Bcero ormeruM, 4yto KomaHaa LEA odenp moxoxa Ha kxomanay MOV,
HO MEXAy HHMH HMeEETCs MW IpHHOMNHAaThHOEe pasnuuue: ecau LEA 3amuceiBaet
B PErHCTp caM ajJpec, yKa3aHHBIH B KomaHzae, To MOV 3amuceiBaeT cojaepKuMoe
STYEHKH € 3THM aJpecoM:

LEA BX,Q ;BX:=anpec Q
MOV BX,Q ; BX:=conepxumoe Q (=45)

B komange LEA BTOpoO#i omepana MOXeT ObITh JIFOOBIM aJpecoM - U aapecoM Oaiita,
u ajgpecoM cioBa M T. 1. OJHAKO B KayecTBE JTOr0 ONEpPaHia HENb3s yKa3blBaTh KOH-
CTAaHTHOE BBIPAXKEHHE WJIM UMs PErucTpa:

LEA CX,88 ;omubKa
LEA CX,BX ;omubKa

Ecnu B kxadecTBe BTOPOro OIepaHAa yka3aH MoAMGUIUpPyeMBIl aapec, TO CHadaia
BBIYHMCISIETCS. MCIIOJHUTENIBHBIN aipec M JIMIIb 3aTeM MPOUCXOMUT 3arpy3ka B PErHCTp:

MOV SI,2
LEA AX,Q[SI] ;AX:=Aucn=0+[SI]=agpec(Q+2)=anpec(R)

B YaCTHOCTH, OTUM MOJKHO BOCIIOJIb30BAaThCA AJIs1 IIE€PECHIIIKU B Kakoi-1mbo perucrtp
3HAa4YCHUA pel"I/ICTpa-MOI[I/I(i)I/IKaTopa, YBCJIUYEHHOI'O HJIM YMCHBUIEHHOI'O Ha HEKOTOPOE
YHUCJIIO:

1ANATIOT-MUDU-
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MOV BX,50
LEA CX,[BX+2]  ;CX:=[BX]+2-50+2=52
LEA DI,[DI-3] :DI:=DI-3 (#o nousartuee: SOB Di,3)

5.3.2. Komanga XLAT

PaccmoTpuM eimie OAHY KOMaHIy, CBS3aHHYH ¢ Moaudukaimeit agpecoB. DTo Tak
Ha3plBaeMass KOMaHJa MEepeBOja, NEPEeKOJUPOBKM (IIpaBjia, HE OYEHb IMOHATHO, OTKyZda
B €€ MHEMOKOJIe B3suiach OykBa X): 4

IlepexonupoBka (translateXLAT

JeiicTBue 3TOH KOMaHZIBI 3aKIIOYACTCS B TOM, YTO COJCpKUMOE OaHTa NaMATH, aj-
pec KOTOpOro paBeH CyMME TEKyIMX 3HaueHHil peructpos JBX me AL, 3anuceiBaeTcs
B peructp AL: AL:=6afrr mo agpecy [BX+AL]. ®naru He MeHseTCS.

Komanna XLAT wucnonwsdyercst Ansl NEPEeKOJUPOBKH CHUM” N OB. l'[pe;:monaraeTc;[,4
41O mMMeercs Tabauna (0alWTOBBI MaccuB) pa3mepoB jao 256 Ouwlrmps, i-ft “nbme” ko-
TOpOi TpaKTyeTCs: KaK HOBBIH KOJ CHMMBoOJIa ¢ KojoMm i: HauanbHbIi agpec 3Toil Tabnu-
bl JOJDKEH HaxoauThecsi B peructpe BX, a mcxomgusiii koxa (i) MepeKogUpyeMOro CHUM-
Bosa - B peructpe AL. Komanna npucBaunBaet peructpy AJb HOBBI KOA CHMBOJA, B3si-
TBI U3 1-TO DJIEMEHTA TaOJIMIBI. * J/

B kauecTBe mpumepa pacCMOTPUM, KaK C IOMOLIL" O 3TOH KOMaHIbl MOXXHO IpeoO-
pasoBarh 1100yl mécTHaguatepuunyo uudpy-uuciao (ot 0 gp 15) B mudpy-cumso.
Jns aroro ompenenum B nporpamme tabauny DIG 16, nepeuncinu” B Helt BCe€ CHMBOJIBL,
n300paxaoIue MeCTHAANaTepUYHble MU(PHL:

DIG16 DB '0123456789ABCDEF' ;DIG16[0..15]

ITycts B peructpe AL maxomurcs uucino ot 0 mo 15 (ckaxem, 14). Torma 3ammcats
B 3TOT peructp coorBeTcTByromui cumBon-uudppy ('E') MoxHo Tak:

LEA BX,DIGI16 ;BX - ma wmawano DIGI16
XLAT ;AL:=DIGI16[AL]

54. CTpyKTYypHBI

Msl paccMoTpenu, kak Ha SIA omuchiBalOTCS M 00pabaThiBalOTCS MaccuBbl. Temepb
paccMOTpUM peasM3alyio APYyroro COCTaBHOI'O THIA JaHHbBIX, KOTOPHIH B sA3bike [lac-
Kaib Ha3bIBalOT 3amuchio. Cpazy OTMETHM, YTO B SIA 3amucu OPHUHATO Ha3bIBaTh CTPYK-
TypaMmH, TO3TOMY B JajbHEHIIeM Mbl OyleM Ha3blBaTh UX TOJBKO CTPYKTypaMu.

5.4.1.  Omnucanue TuUma CTPyKTypHl

CTpyKTypa - 3TO COCTaBHOIl OOBEKT, 3aHMMAIOIIMI HECKOJIbKO COCEJHUX SUeeK Ma-
MATH. KOMIIOHEHTBI CTPYKTYpbl HA3bIBAIOTCS IOJIIMH, OHH MOTYT OBITH Pa3HOr0 THIA
(pa3mepa): HampuMep, OJHO IMOJIe MOXET ObITh OalTOM, Apyroe - cjioBoM u T. A. [lomst
MUMEHYIOTCSI, IOCTYI K HOJISIM OCYIIECTBISAETCS 10 MMEHaM. v

IIpexnae yeM HCIONIB30BAaTh CTPYKTYPY, HAJ0 OMUCATh €€ THIl - YKa3aTb, CKOJBbKO B
Heil moJieil, KakoBbl MMeHa y mojed u T. 4. ONHcaHue THIA CTPYKTYPbl BBIMJISAUT TaK:
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<ums tuna> STRUC

<OIHMCaHUE IMmosAA>

<omucaiume mnouxg>
<Ums tuma> ENDS

Onucanne Ttuma otkpbiBaeT aupektuBa STRUC (structure), rae ykasbIBaeTCs HMS,
KOTOpOE MBI JaJIA TUIY CTPYKTYPBI. DTO K€ UM 0053aTEIbHO JTOJKHO OBITH MOBTOPEHO B
nupexktuBe ENDS (end of structure), oxaHuuBaromieil omucaHue Tuma. Mexay 3THMHU
JIBYMSI TUPEKTUBAMH MOXET OBITH YKa3aHO JIF000€ YMCIIO JUPEKTUB, OMUCHIBAIOIIUX OIS
cTpykTypbl. Kaxgoe mosie omuchIBaeTCsl OJHOM TUPEKTHBOW, NMPUYEM 3TO00S3aTEIbHO
noJbKHa ObITh qupekTuBa onpeneneHus AaHHux DB, DW wm DB. U>% ykasanHoe B
TaKoi JUPEKTHBE,BUMTAaEeTCd MMeHaM cO00T emdu”

Hampumep, tun crpykrypel DATE (mam) w3 T "y b Jleit*to"""onth,
mecsn) u. D (day, neHb) MOXHO, omucaTh Tak'; 7 @ e '~ S :

DATE STRUC . . UL S . -
Y DW 1994 " "o ' . I .
M DB 3
d db ? > LV, . .
DATE ENDS v .. b CEU

OnucaHue THINA CTPYKTYphl HOCUT “HCTO MH(OPMAIMOHHBEIH XapakTep, II0 HEMy ac-
ceMOiiep HHYEro HE 3aHOCUT B MAIIMHHYIO HPOTpPLIMY, . IO3TOMY TaKO€ OIHCAHUE
MOXXHO pa3Memiatb B irobom MecTe mporpausabl; 'HpoOs3aTelbHO A0 ONMHMCaHUs mepe-
MEHHBIX 3TOTO THIIA; .. - v - Vv

OtMmeTHM, 4TO, B OTIM4YME OT s3bika llackanb, B SIA mmeHna noseit He nmokamusyrorcs
B CTPYKType W IOTOMY JOJDKHBI OBITh YHHKQJIBHBIMH, HE JIOJDKHBI COBNAJaTh C MMEHa-
MU Jpyrux oOBEKTOB NporpaMMbl. Kpome Toro, mosis CTpyKTypbl HE MOTYT OBITH CHOBa
CTPYKTypamH, T. €. B SIA He JomyckaeTcsi BIOKEHHOCTb CTPYKTYP.

N eme oguo otnmume ot [lackams: B SI A monsM CTPYKTypsl MOXKHO JaBaTh TaK Ha-
3bIBa€MbIC 3HAUCHUS 10 yMoJ4aHUI0. Eciu B mpaBoil yacTu AMPEKTHBBI, ONMUCHIBAIOLICH
moJie, yKa3aH 3HAK HEONpPEeIeJCHHOro 3HauyeHus (?), TO 3TO Mmoje He OyaeT UMeTh HHU-
KaKoro 3Ha4eHUs 0 YMOJIYAHHUIO, HO €CJIH 3/1eCh yKa3aHa MHas BEJIMYHMHA, TO OHA U Oyner
3HAQYEHUEM OSTOro IOJS [0 yMol4YaHuoo. B Hamem mnpumepe 3HaueHueM nons Y 1O
yMondanuto Oyaer uyucio 1994, mons M - gmcno 3, a y mons D HeT 3HaueHus 1Mo
yMon4anuio. Kak HCronb3yloTest 9TH 3HaYeHUsI 10 YMOJIYAaHHUIO, Mbl YBUAUM YYyTh MO3KE.

B S A ums no60ro mojst CTPYKTYPBl OTHOCHTCS K MPOCTEHINNM KOHCTAHTHBIM BbI-
paKeHMSIM, €ro 3HAUE€HHEM SIBISCTCS CMEICHHME NAHHOTO IIOJI OTHOCHTEIbHO Havana
ctpyktypsl. [lpu Beiaenenun mamstu [log mepemeHHyI0 AaHHOTO THIa acceMOuep pas-
MeEIaeT ee IOJIsi B COCeIHMX sveiikax mamsatd. Hanmpumep, mox o0yl HepeMeHHYIO
tuna DATE Oynyr Beimenenst 4 coceaHux Oaiita, mpuyeM [Ba MEpPBBIX - 3TO mojie Y,
ciaenyromuil 6aiT - 3T0 mone M u mocneanuit Gait - mose D:

2 1 1 < paeps! noneii B Gaiirax
W s e
+0 +2 +3 < cMeleHus noneii or Hayana CTPYKTYphl

1AUNATNIO-MUDU-
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Hauano monst Y coBmajaeT ¢ HayajioM BCEH CTPYKTYpblI, HO3TOMY MMEHH Y IpPHIIHU-
coiBaercs 3HaueHue 0; mose M CABHHYTO OT Hayaja CTPYKTyphl Ha 2 Oaiita, mosToMy
uMeHd M mpumnucbiBaercst 3HaueHue 2; uMsa D mosyuaer 3Hauenue 3. Berpeuas 3atem
B IIporpaMme HMMeHa mojed, accemOiep OylneT 3aMEHSATh MX Ha JTH 3HAueHUs. 3aueMm
BCE JTO HYXHO, MBI YBHIUM HO3XKe.

5.42. Omnuncanue NEepeMEHHBIX-CTPYKTYP

ITocne TOro kak OINKCaH THI CTPYKTYpPBI, MOXHO OIIPCACIIATL B IporpaMme Iiepe-
MCHHBIC J3TOI'0 THIIA, OTBOAWUTH IIOA HHX IIAaMATH (HaHOMHI/IMZ IoJ OoImMCaHuC THIIAa IIa-
MATb HEC OTBOZ[I/ITCﬂ). Takue nepeM/ WHBIC Ha3bIBAKOTCA INEPEMCEHHBIMU-CTPYKTYpaMH HJIN
IIPOCTO CTPYKTYypaMHu. OnKCBIBAIOTCA OHU C TIOMOIIBIO AUPCKTUB CICAYIOUICTO BHAA:

UMs_TNEepeMeHHON uMsi_Tuna <Hay_3HA4 {, HA4_3Hau}>

(3mech yronku - HE METaCHMBOJEL, a SBHO yKa3blBaeMble CHMBOIBI, [O3TOMY, YTOOBI He
OBIIO MyTaHWIBI, MBI HE 3aKII0YacM MeETallepeMEHHBIC B YTOJNKH), IPHYEM KakIoe
Ha4_3Had - 3TO ?, BBIpaXXEeHHE, CTpOKa Win "mycTo".

IIpumepsl onmcaHUSA HEPEMEHHBIX-CTPYKTYP:

Y M D
DT1 DATE <2,6,9> 2 6 9
DT2 DATE <1998,,> 1998 3 2
DT3 DATE <,,> 1994 3 ?

OTMeTHM, YTO 3TO AMPEKTUBBI 0coO0oro pona. Jlo cuX mop MBI paccMaTpHBaIH AH-
PEeKTHBBI, Ha3BaHUSAMU KOTOPBIX OBUIM CIyXeOHBbIE CJIOBAa, T. €. HPEAONpe/eICHHbIC
MMEHa, a 31ech HazBaHWeM sBisgercs umsi DATE, kotopoe MBI mpuaymamu camH.

Kaxxmas Takas AMpeKTHBA ONKCHIBACT OAHY NEPEMECHHYIO, UMsI KOTOPOH yKa3bIBaeTcs
B Hayasie AMPEKTHBHL. [ KaxJoW NMepeMeHHON B maMsTH BblienseTcs 4 Oaiita, mpu-
4YeM JBa MEPBBIX M3 HUX CUMTAIOTCS IMojieM Y 3TOHM NMepeMEeHHOH, TpeTuil OaiiT - mosem
M wu nocneanuit 6aiT - moaem D.

Kpowme Toro, 1mo 3TUM AMPEKTUBAM IOJISIM NIEPEMEHHBIX JAlOTCS HadalbHBIC 3HAYCHHUS -
OHHM YKa3bIBAIOTCS B YroJlIKax uepes 3amsaTyto. [Ipu 3ToM i-e Hau_3Ha4 COOTBETCTBYET i-My
oJII0. YKa3aHHOE HayalbHOE 3HA4YE€HHE OYyJeT 3alKiCaHO B COOTBETCTBYIOUIYIO SYCHKY
CTPYKTYpBbI; MO3XKE, MPU BBINOJIHEHUH NPOTPAMMBI, 3TO 3HaAYCHHE MOXKHO U U3MEHUTh, HO
BHayaje y moJisi OyJIeT MMEHHO 9TO 3HaYeHHe. EcTecTBeHHO, HayalbHOE 3HAYCHHE JOJDKHO
yMeIIaThCs B pa3Mep Ioiisi, HHade Oyner 3auKCHUpoBaHa OUINOKa.

IIpaBuna 3a1aHus HayaJbHBIX 3HAYCHUU AN MOJIEH ciexyromue:

* ecIM B KauecTBE HAYalbHOIO 3HAYEHUS YKa3aH 3HaK ?, TO COOTBETCTBYIOLIEE
1oJIe HE IOJyYUT HUKAKOI'O HAYaJbHOIO 3HA4eHUs (TakoBO, Hampumep, moine Y
B nmepemennoit DT1);

* eCIM B KAadecTBE HAYaJbHOIO 3HAYEHUS YyKa3aHO BBIPA)KCHHWE MIH CTPOKa, TO
3HaYEHUE OTOr0 BBIPAKEHHS MIM caMa CTPOKa CTAHOBUTCA  HAyalbHBIM
3Ha4YeHUeM mojs (TakoBbl, Hampumep, noiast M u D B nepemennoit DT1 u noxe
Y B nmepemennoit DT2);
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*  eCJM K€ HavaJbHOE 3HA4YCHHME He yKa3aHo (yka3aHo "mycTo"), TO BO3MOXHBI JBa
ciyyast:
€CJIN NPH ONMCAHMM THUNA CTPYKTYPbl B ITOM IOJ€ YKa3aHO KaKoe-TO 3Ha-
YeHHME MO YMOJIYAHHIO, TO OHO M CTAHOBUTCS HAYaJbHBIM 3HAYCHHEM ATOrO MOJIS
JIaHHOW TepeMeHHO# (TakoBo, Hampumep, mone M B nepemeHnHbix DT2 u DT3);
€CNIM K€ B ONMCAHMM THUNA Ui ITOFO MOJS HE YKa3aHO 3HAYCHHS 110
YMOJIYaHUIO, TO OTO TOJ€ JaHHOH IEepPEeMEHHOH He MOJIYYUT HUKAKOTO
HA4aJbHOTO 3Ha4eHus (TakoBo, Hampumep, moie D B mepemennoit DT3).

Kopoue roBopsi, cMBICT 3TUX NMpaBUJ CIEAYIOUUN: €ClU NpH ONMHCAHUH'TIEpeMEHHON
JUIS TIOJIsL YKa3aHo ? WIM Kakoe-TO 3HaueHue, TO 3Ta BenuuuHa M Oepercs B xauecTBe
HAYaJIbHOTO 3HAYEHWs MOJs (3HAYCHHME O YMOJYAHUIO B JAHHOM Cllydae MOJHOCTBIO
UrHopupyere*), a eciiu He YK&IIHO HUYEro,.Tp OepeTcs 3HavyeHuit u3 onucanus tulla.

3ayeM HYXXHBI 3HaueHHs Mo ymondaHuio? [IpakTuka mokaspiBaeT, YTO JAOBOJBHO Ya-
CTO Y Pa3HBIX CTPYKTYp OJHOIO M TOTO K€ THUIA HEKOTOPOE IOoJIe JOJDKHO UMETh OJHO
U TO K€ HayanbHoe 3HaueHue. Hampumep, MoxeT ObITb Tak, YTO Yy OOJBLIMHCTBA Ie-
peMeHHbIX-1aT mate 'rox" AoJKHO paBHAThCS 1994, Tak BOT, 4TOOBI Takoe 4YacTo
BCTpPEYAIOIIeeCs] 3HAUCHME HE BBINUCBHIBATH KAXIbIH pa3 3aHOBO HPU ONMHMCAHUM KaXJOH
NepPEeMEHHOM, 3TO 3HAYCHHME YKa3bIBAIOT TOJBKO pa3 - NPU ONMCAHUHM THIIA DTHX Hepe-
MEHHBIX W JIOTOBAapUBAIOTCS, YTO €CJIM NpPHU OMMCAHMM HEPEMEHHOH HE yKa3aHO HHOI0
3HAYEHUsl Ui 9TOrO MOoJsi, TO OepeTrcs B pacuyeT MMEHHO 3TO 3HAYeHHE IO YMOJIYAHHUIO.

OTMeTHM, 4TO OpH 3aJaHUM HAYalbHBIX 3HAYEHHMH MOJed BO3MOXKHO CIEAyIolee Co-
KpallleHHe: €ClIM B YroJKax He YKa3bIBAlOTCS HAYaJbHbIE 3HAYEHUS IS HECKOJbKUX
HNOCJIEeIHUX MOJeH, T. €. B KOHIE CTOUT HECKOJbKO 3aISTHIX MOAPSA, TO 3TH 3aIsAThie
MOXHO ONycTUThb. Hampumep:

DT2 DATE <1998,,> sksuBancuatao DT2 DATE <1998>
DT3 DATE <,,> skBuBancHTHOo DT3 DATE <>

(yronku omyckaTb Henb3s). OQHAKO B Hayaje WIM B CEPEIUHE 3alsThle OIYCKaTb
Henb3s. Hampumep, <,,8> Henb3sl 3amucaTth Kak <8>, MOCKOJBKY IMOCIEIHSSI KOHCTPYK-
U SIBJISICTCS COKpalleHueM st <8,,>.

U, HakoHel, emie OAHO 3aMedaHue 00 ONMHMCAaHWUU MEPEMEHHBIX-CTPYKTYyp. B SA ox-
HOW IUPEKTHBOH MOXXHO ONMCATh Cpa3y HECKOJIbKO CTPYKTYp, T. €. MOXHO OIHCaTh
MacCHB, JJIEMEHTAMH KOTOPOTO SaTAIOTCS CTPYKTYpbl. sl 3TOro B OUPEKTUBE YKa3bl-
BaeTCsi HECKOJBKO OMNEpaHAOB W/WiM KOHCTpykuus nosropenus DUP. Hampumep, mo
JUPEKTHBE

DTS DATE <,12,5>, 10 DUP (O)

onuckiBaeTcss MaccuB u3 11 crpykryp tuna DATE, npuuem nons mepBoil u3 HuUX OydayT
HMETh clefylollue HavyanbHble 3HaueHus: 1994, 12 u 5, a octampubie 10 cTpykTyp
MOJIy4alOT OJUWH U TOT XK€ HAaOOp HauyalbHBIX 3HAYCHUH, B3ATHIX MO yMoOd4aHuwo: 1994,
3 u ?. Ilpu stom uma DTS mnonywaer Tonapko mepBasg u3 11 ONHCAaHHBIX CTPYKTYD,
OCTaJIbHBIE K€ OCTAIOTCS OE3bIMAHHBIMM M JOCTYNl K HHMM OCYLIECTBISETCS IO aj-
pecHbIM BbIpaxkeHusiM Buzpa DTS+4, DTS+8 u 1. m.

TIMATION -MNDU-
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543. CcCBUIKM Ha OIS CTPYKTYp

OnucaB THI CTPYKTYpbl M NE€PEMEHHbIE TOr0 THUIA, MBI IOJydYaeM INpaBo paboTaTh
C 3TUMH IIepEeMEHHBIMU-CTpYKTypamMu. Kak ennmHoe 1enoe cTpykTypsl oOpabaTbIBaroTcst
JIOBOJIHO PE/IKO, O0BIYHO OHM 00padaThIBAlOTCSA MO HOJAM. Tak BOT, 4TOOBI COCIATHCS
Ha 10JIe CTPYKTYPHI, HAJO0 HCIOJIb30BaTh KOHCTPYKIUIO BUJA

<UMS TEPEMEHHOH-CTPYKTYpH™*.<umsa mons>
AHAJIOTUYHYIO 0003HaueHUIO MMOJIs B si3bIKe [lackaib.
Bosmoxusiit mpumep: DT3.D

Takast KOHCTPYKLHUS 00O3HA4YaeT Ty A4YeiKy NaMsATH, KOTOPYIO 3aHHUMAeT YKa3aHHOE
noje yka3aHHOH nepeMeHHOH. BcTpeuas 3Ty KOHCTpyKuuio, accemOiep 3aMeHsET ee
Ha azapec JaHHOH suedku. Ilpu sToM THUI (pa3Mmep) ITOro ajgpeca CUUTAETCS PABHBIM
Tuny pAaHHoro noss, Hanpumep: TYPE DT2.Y <= WORD.

PaccmoTpum Takylo 3amady: ecnu B mepeMeHHoil DTI1 xpaHuTcs mapToBckas jaara,
To TpeOyercd' 3amucarh cloja HaTy Cleaylomero, AHA roja. Pemienue 3Toi 3amauu
Ha SJA 3anMchIBaeTcs Tak:

CMP DTI. M, 3
JNE FIN raue mapt -> fin
CMP DTI.D,31
JE APRI1 ;31 mapra -> aprl
INC DTI.D ;CHeNyImuil AeHb B MapTe
JMP FIN
APRI1: MOV DTI1.M.4 ;3ameHa 31 mapta Ha 1 ampens
MOV DTI.D,1

FIN:

5.4.4. YTouHeHUS

Msl pacckazanu 00 OCHOBHBIX cpencTBax SIA mist pabotel co crpykrypamu. Temepb
paccMOTPUM HEKOTOpBIE' JOMOJHUTEIbHbIE BO3MOXKHOCTH M KOE-YTO YTOYHHM.

Tun umenu cmpykmypol
AcceMmOiiep NpUIMCBIBAET HMMEHM THINA CTPYKTYpbl W HMMEHH CTPYKTYpPBl THII
(pa3mep), paBHBII uncily 0aiiToB* 3aHMMaeMbIX 3TOH CTpykTypoil. Hampumep:

TYPE DATE = TYPE DTI - TYPE DT2 = TYPE DTS - 4

B 1M c¢ stum npucBamBanue DT2;=DTI1, ecnum HexenaTelbHO MO KaKOH-1H00
IPUYMHE SIBHO YKa3bIBaTh pa3Mep STHX CTPYKTYpP, MOXXHO PEaln30BaTh TakK:

MOV CX,TYPE DATE ;CX:°pasmep crTpyktyp tuma DATE
MOV S1,0 ; y" .""/}pi*'<>'° li V.
L: MOV AL,BYTE PTR DTI {SI] ;mob6aiiToBas mepeceinka DTI =><DT2

MOV BYTE PTR DT2{SI],AL
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INC SI
LOOP L ;uukn CX pas

OtmeruM, uro omeparop PTR 3xech obs3arenen, T. K. pasMepsl omepannoB AL
u DTI[SI] (1. e. 1 u4) paznuuusl.

Onepamop .’
Touka, ykaspiBaeMas B CCBUIKE Ha IOJIE CTPYKTYpBl, - 3TO Ha caMOM Jejle OJUH

u3 onepaTtopos SIA, oOpameHne K KOTOpOMY B O0IIeM cilIydae MMEET TaKOi BHI:
«ajgpecHoe BBIpaXeHHEe*.<HMs INOIA CTPYKTYph*

DTOT omepaTrop OTHOCHTCS K aJPECHBIM BBIPAKCHHSAM U 0003HAYaeT ajpec, BHIYUC-
JSIEMBIA 10 opmyire:

<ajapecBOoe BbIpakeHHe>+<CcMelleHHE MOJsi B CTPYKType*
YKTY

HOpUYEM THII 3TOrO aJpeca COBMAJAET C THIOM (pasMepoM) yKa3aHHOIO MOJI.
Hanpumep:

DT1.D = DTI+D - DTI1+3
TYPE (DTI.D) - TYPE D = BYTE

(HaIIOMHUM, YTO HUMS IIOJI 3aMeHseTcs acceMOlepoM Ha CMELIEeHHE II0JsS OTHOCH-
TeJIbHO HayaTa CTPYKTYPBHI).

B o6mem ciyyae aiapecHoe BBIpaK€HHE MOXET HE HMETh HHUKAKOTO OTHOIIEHHMS
K CTPYKTypaM, K ykazaHHoMY moJito. Hampumep, eciau umeercss onucanue

X DW ?

Torja JomyctuMa 3anuck X.M, xors mexay X ¥ M M HeT HUKakod cBA3M; o0o3HA4aeT
xKe 9Ta 3amuch angpec X+M=X+2. OpHako yBIEKaTbcs TaKOdl BO3MOXKHOCTBIO
He ciexyeT. UroObl ccphulka Ha Tmojie Oblla OCMBICICHHOH, aJpecHOE BBIpaXKCHHE,
KOHEYHO, JOJDKHO YKa3blBaThb Ha CTPYKTypy. lIpmueM 3TO BBIpa)keHHE MOXET OBITh
M000# CI0XKHOCTH, HapHUMeEp:

MOV AX,(DTS+8).Y

MOV SI,8

INC (DTS[SI]).M ;Ancn = <DTS+[SI)).M = (DTS+8).M
LEA BX,DTI

MOV [BX].D,10  ;Aucn - [BX]+D - DTI.D

3nech, mpaBja, Halo0 YUUTHIBATh CIELyIOLIEe: eClIU TaKoe aJpecHOe BBIPAXKEHUE - He
UM M He KOcBeHHas cchuika (Buma [BX]), To ero Hamo 3akio4aTrh B KPYIJIbIE CKOOKH.
Jleno B TOM, 4YTO 3HayeHHe (aJpec) CCbUIKM Ha Iosie OyAeT BBIUMCIEHO IPaBUIBHO
n 6e3 ckoOOK, HO BOT TUII 3TOro ajpeca (110 HEHNOHATHOW NpU4YMHE) OyIeT ompeieieH
accembOinepom HempaBwibHO. Tak, 3amucu (DTS[SI]).M u DTS[SI].M 3apator ogun
u tot ke aapec DTS+[SI]+M, Ho B mepBoM ciyuae accemOiep IPUIUCHIBAET 3TOMY
anpecy tun uMeHn M ( 1. e. 1), a Bo BropoM - Tun uMeHu DTS (t. e. 4).

1OMATIOT -MUOU-
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Heckanapuvie nons cmpykmyp

ITokxa MBI paccMaTpuBalIM JUINb CIy4Yaw, KOTAa IOJS CTPYKTYp OBLIM CKa4spHBIMH,
T. €. IpeJcTaaTsuid oAHy BenuuuHy. Ho, kak Mbl 3HaeM, B aupektuBax DB, DW u DD
MOXXHO YyKa3bIBaThb HECKOJBKO ONEpaHAOB M KOHCTpyknuio nosropeHus DUP. Ilono6-
HbIE AMPEKTHBHl MOXKHO MCIIONb30BaTh U IIPU ONKUCAHUU Iosied cTpykTyp. Hampumep,
JIOIyCTUMO TaKoe€ ONMCAaHUE THUIA CTPYKTYpBI:

STUD STRUC JCTYACHT
FAM DB 10 DUP(?) ; bamumus
NAME DB e***%e JUMS
GR DW ? ;rpynmna
MARKS DB 5,5.,5 JOMEHKHU
ENDS

3neck Ha moine FAM otBomutcs 10 GaiitoB, Ha NAME - 4 Gaiita, Ha GR - 2 Gaiita
n Ha MARKS - 3 Gaiira.

Tak BoT, ecnu B AMPEKTHBE, OMHCHIBAIOIICH IOJe, mMeeTcss Oojiee OJHOrO ONepaHja
WM KOHCTPYKIUSI IOBTOPEHUS, TO NPH ONMCAHWM IIEPEMEHHOW TaHHOTO THIIA JUISL 3TOTO
IIOJISl HENb3sl yKa3blBaTh HadaJbHOE 3HAYCHME, HENIb3S yKa3blBaThb M 3HAaK ? - COOTBET-
CTBYIOIIAs MO3HMIHMS B YrOJIKAaxX JOJDKHA OBITH IycTOH. 13 3TOTrO IpaBuiia ecTh TOIHKO OJJHO
HCKIIIOYEHHUE: €CJIM II0J€ ONMCaHO KaK CTPOKa, TO TaKOMy IIOJII0 MOXHO JaBaTh
HayaJbHOE 3HAY€HHE, HO OHO 00s3aHO OBITH TaKXe CTPOKOW, MPHYEM PpABHOW WIH
MEHBIIEH JUINHBI (IPU MEHBLICH 1InHE J0OaBISAIOTCS IPOOEBl CIpaBa).

Ipumepsr:

51 STUD <'UBauoB', ...> ; Henab3s (mone FAM - He cTpoka)
52 STUD <,'Ons',101,> ; MoxHO (S2.NAME-'Ons ', S2.GR-101)
53 STUD <,'Onsra+> ; Heab3s (5 cuMBOIOB BMecTO 4)

HpI/I‘II/IHa HOZ[O6HLIX OFpaHI/I‘ICHI/Iﬁ B TOM, YTO €CJIM Pa3pClIUuTh 3aJaBaTb Ha4YadbHbIC
3HA4YCHUS IJIs1T HECKATAPHBIX HOHCP’I, TO 6yI[CT IIyTaHuna B TOM, KaKO¢€¢ 3HAa4Y€HHUE K Ka-
KOMY IIOJIIO OTHOCHUTCH.

5S. IIpumepsl

3/1ech paccMaTpUBalOTCSl HEKOTOPbIE NMPHUMEpbl Ha 00pabOTKy MacCHBOB U CTPYKTYp,
Ha MCIOJb30BaHHE HHJEKCHBIX PErHCTPOB M HPUBOJATCA C IOSCHEHHSAMHU pELICHUs
3TUX IPUMEPOB.

Ilpumep 1

N EQU 100
X DW N DUP(?) ;X[0..N-1]

PaccmaTpuBas 31eMeHTH MaccuBa X Kak 4YMCia CO 3HaKOM, 3amucarh B peructp AL
nuaekc (or 0 mo N-1) MakcHManbHOTO 3JIEMEHTAa MaccuBa (IIEPBOTO, €CIM TaKUX dJie-
MEHTOB HECKOJIBKO).
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Pewenue

Mockonbky aapec(X[i])=X+2*i, To B perucrpe (ckaxem, SI), HCmoab3yeMOM Kak
UHJCKCHBIH, IPUXOJAUTCA XPAaHHUTh YABOCHHBIM mHIeKkc (2*i). Iloka maeT mOMCK MakcH-
MalbHOIO 3JIEMEHTa U €ro HHJAeKca, OyaeM paboTaTb C YIBOCHHBIMH WHJCKCAMH,
U TOJNBKO B KOHIIE pa3[elIMM YIBOCHHBIH HHIEKC MaKCUMAaJIbHOIO 3JIEMEHTa Ha 2,
4YTOOBI MOJTYYUTh "HACTOAIMUI" HMHIEKC.

MOV BX,X ;BX:=X[0] (mauanpHbIi max)
MOV AX,0 JAX:»2*(dHgeke max)
MOV SI1,2 ;SI:=2*i (i - HHAEKC OYEPEAHOrO DICMECHTA)
MOV CX,N-1 JCUETUYHUK IUKIA
MAX: CMP X[SI],BX ;X [1]=BX?
JLE MAXI1 ;apu <» mepeiiTu Ha MAXI
MOV BX,X[SI] ;3aIIOMHUTH HOBBIA max
MOV AX,SI ;M €Tr0o YJABOCHHBIH HHIEKC
MAXI: ADD SI,2 sii=i+l
LOOP MAX ;uukn CX pas
MOV CL,2
DIV CL ;AL:=AX div 2 (macrosmuif MHIEKC max)
IlIpumep 2
N EQU 50

Y DB N DUP(?) ;Y[0..N-1]
TpeGyeTc;I HUKJINYCCKU CABUHYTH 3JICMCHTBI MacCHUBa Y Ha JABC IIO3MLIHHU BIICPCH:
(Y[O],Y[1],Y[2],....,Y[N-1]) —> (Y[2],...,Y[N-1],Y[0],Y[L])

Pewenue

31ech HYXHO B LHUKJIE BBINOJHATH omnepamuio Y[i]:=Y[i+2] u Tem cambiM
OJHOBPEMEHHO CCHIIAThCS HAa COCEIHHE 3JIEMEHTHl MaccuBa Y IPH yCIOBUH, YTO B HH-
nexcHoM peructpe (ckaxem, B DI) Haxomurcs uniekc (i) ogHOro M3 HUX. MOXHO, KO-
HEYHO, Tepel CChUIKOW Ha d1eMeHT Y[i+2] H3MEeHHTh COOTBETCTBYIOIIUM 00Opa3oM 3Ha-
YeHHE JTOr0 perucrpa (3ammcarh i+2), a HOC/IEe BOCCTAHOBHTH €ro IpEKHEE 3HAYCHUE
(i), onHako mpouie Moctynuth nHave. [1ockonbKy

aflpec(Y[i]) = Y+i
anpec(Y[i+2]) = Y+(i+2) = (Y+2)+i,
to mpu DI=i cceika na Y[i] 3amaercs anpecHbiM BbeipaxeHueMm Y[DI], a ccobuika

Ha Y[i+2] - BoipaxenuemM Y+2[DI] wunum Y[DI+2]. Takum o6Gpasom, "noGasky" 2
IpoIle yKa3blBaTh B CaMOIl KOMaHJIE, YE€M yUYHUTHIBATh €€ B MHICKCHOM PETUCTpE.

MOV AH,Y semactu Y[0] u Y[I]

MOV AL, Y+1

MOV DI,0 ;i:=0

MOV CX,N-2 ;CYETYMK uuKiga (YUCIO CABHULOB BHepen)

1IMATIOr-MNOU-
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SHIFT: MOV BH,Y[DI+2]

MOV Y[DI],BH SY[i]:-Y[i+2]
INC DI Jii-itl
LOOP SHIFT
MOV Y+N-2.AH :Y[n-21:=Y[0]
MOV Y+N-1,AL ;Y [n-11:=Y[1]
Ilpumep 3
N EQU 65

S DB N DUP(?)  ;S[0..N-1]
Onpenenutb, CHMMETPHUEH JIM MAacCHB S, T. €. PaBHBI JIU €ro 3JEMEHThbl, PaBHOYa-
JICHHbIE OT KOHIIOB, M 3anucatb oTBeT 1 (cummerpuuen) wiu 0 B peructp AL.

Pewenue.

3/1ech HamoO B LUKJIE BHINOJHATH cpaBHeHHE 3neMeHTOB S[i] u S[N-1-i] npu 3HaueHMsX i
or 0 1o (N div 2). KoHeyHo, uMess MHIEKC 1 JUIs IOCTyNa K IEPBOMY M3 TUX 3JIEMEHTOB,
MOXHO MOJNY4dTh M HHAeKC N-1-i juit gocTyma KO BTOPOMY 3JIEMEHTY, OJHAKO 3TO
norpedyer Heckonbkux komani. IIpome cuuraTth BenuunmHy N-1-1 HOBbBIM HHAEKCOM (j) H
paborarh cpasy ¢ ABYMsl MHJEKCaMH, YBEIU4YMBas 1 Ha 1 M OJHOBPEMEHHO yMeHblIas j Ha 1.

MOV AL,o

MOV SI1,0 ;ii»0

MOV DI,N-1 ;jren-1

MOV CX,N/2 ;YHCIO CpPaBHHUBAaeMBIX IIap
SYM: MOV AH,S[SI]

CMP AH,S[DI] ;S[il»S[j1?

INE FIN ;He paBHO —> BBIX0oa ¢ AL=0

INC SI sic-itl

DEC DI sii=j-1

LOOP SYM

MOV AL,1 ;paBHBI Bce maphl -> AL:=1
FIN:

Ilpumep 4

I[J'IH BBOZa 3aJilaHa MOCJICA0BATCIbHOCTDH OOJIBIINX JIATHHCKHX 6yKB, 3a KOTOpOI\/'I clie-
AYET TOYKa. BriBecTu B aT(baBI/ITHOM TIopsAAKE BCC pa3JIMYHBIC 6yKBI>I, BXOoAdAmue B 3Ty
IOCJICI0BATCIIBHOCTD.

Pewenue

IIpexxne Bcero omumeM B mporpamMme HyseBoil OaitoBelii maccuB LET u3 26 oie-
MEHTOB, IEpPBBI M3 KOTOPBIX IIOCTaBUM B COOTBETCTBHE OykBe A, BTOpoil - OykBe
B, ..., mocnennwuii - 0ykBe Z. bykBbI OyneM BBOIUTH MO OYEpEAM W IS KaXXJOW W3 HHUX
B COOTBETCTBYIOIIMII €if ’yleMeHT MaccuBa OyzaeMm 3amuceiBath 1. Ilo okoH4WaHHMIO BBOJA
B MaccuBe LET Oynmyr momedeHBl eqUHMYKaMH BcCe OYKBBI, KOTOpBIE XOTS OBl pa3
BXOJWIM B HCXOJHYIO IIOCIEN0BaTelIbHOCTh. B KOHIle mpocMmarpuBaeM OT HaudaTa 3TOT
MacCHUB U, €CIIM OYEPEIHOH €ro 3JIEMEHT paBeH |, BHIBOAMM COOTBETCTBYIOIIYIO OYKBY.
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OTMeTUM, YTO €CJIM KOJ BBEJCHHOW OykBbI 3amucath B peructp BX, Torma mHaekc
anementa wmaccuBa LET, cooTBeTcTByromero 3Toii OykBe, paBeH pa3HOCTH 3Ha-
uenus BX u kozma OykBel A, IO3TOMY CCBUIKa Ha 3TOT BICMEHT 3aJaeTcs BbIpa-
sxennem LET[BX-'A'].

LET DB 26 DUP(O) s LET['A'..'2')
PROMPT DB 'Bsoaute OykBbi: ','S$'

;BBOA OykB M 3amonHenue maccuBa LET

Ilpumep 5

IMycts FROM u TO - nepemeHHblE pa3MEpOM B CIIOBO, 3HAYEHMSMHU KOTOPBIX SIBIIf-
I0TCS HEeKOoTopble anapeca. Tpebyercs mepemnucarb (ckonmupoBaTb) 45 0aiiToB HadMHAsS
¢ anpeca, koropbli Haxoautcss B FROM, B o0macte mamsTH, HayalbHBIH ajgpec
KoTopoi ykazan B TO.

Pewenue

O6o3naunm aapec u3 FROM kak f, a agpec u3 TO - xak t. Torga B 3amade HYXHO
OCYILECTBUTH IEPECHUIKY OalTOB U3 siueek ¢ axpecamu f+i B siueliku ¢ aapecamu t+i, rae i
Mmensercs oT 0 1o 44. OTu ajgpeca He MU3BECTHBI 3apAHEE U K TOMY XK€ MEHSIOTCS, IOATOMY
UX MOXHO XpaHHUTb TOJIbKO B perucrpax. B kakux? 31ech BO3MOXXHBI 1B BApUAHTA.

Bo-mepBbIx, MOXKHO CHauaia 3amucaTb, ckaxeM, B peructpsl SI u DI azgpeca fu t,
a 3aTeM yBEIMYMBATh UX Ha 1:

MOV SI,FROM ;SI=f+i (moka i=0)

MOV DI, TO ;DI=t+i (moka i-0)

MOV CX,45 J4MCI0 HepechliaeMbiX 0OalTOB
COPY: MOV AH, [SI]

MOV [DI],AH SfHi —> t4i

14AUATIO-MU®UN-
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INC SI
INC DI
LOOP COPY

3neck Mbl B peructpax SI u DI xpanunu nonssle axpeca f+i u t+i. OnHako 3T an-
peca MOXHO paccMaTpUBaTh U KaK COCTOSINME M3 ABYX 4acTel, KaxIyl H3 KOTOPBIX
MOXHO XPaHUTb B OTAeNbHOM perucrpe. Hampumep, f moxHo Xxpanuts B peructpe SI,
t- B DI, i - B BX. Torna nonssie aapeca f+i u t+i JOJDKHBI 331aBaThCsl BBIPAXKCHUSAMHU
[SI+BX] u [DI+BX], npuuem 3nauenust peructpos SI u DI He Oynyr mensarscs, a Oy-
JIeT MEHAThCSI TOJBKO 3HaueHue perucrpa BX:

MOV SI,FROM ;SI-f

MOV DI, TO ;DI-t

MOV BX,0 ;BX-i (moka 0)

MOV CX.,45 JYHCIO HepechlIacMbIXx 0alTOB
COPY: MOV AH,[SI+BX]

MOV [DI+BX],AH f+i --> t+i.

INC BX

LOOP COPY

Kako#t u3 3tux aByx BapuaHToB iyd4me? OJHO3HAYHOrO OTBETa HET, T. K. B IEPBOM
BapHaHTE HCIOJIB3YETCS MEHBLIE PErHCTPOB, a BO BTOPOM - MEHBIIE KOMaH]| BBIIOIHS-
ercs B nukie. [IpaBma, BO BTOpOM BapuaHTe HaJgo OBITh BHHMATEIBHBIM IIPH
pacupeneiIeHu PerucTpoB-MOAU(HUKATOPOB, YTOOBI HE IOINACThCS Ha OJHOBPEMCHHYIO
Moaudukanuio no peructpam SI m DI: ecnm Obl MBI BBIOpanu JUist XpaHEHUS! BEJINYHHBI
i peructp SI, Torga aapec f wim t mpunutocs Obl XpaHuTh B peructpe DI m moromy
MPHUILIOCH OBl HMCHONB30BaTh BeIpakeHue [DI+SI], yrto HemomycTHMO.

IlIpumep 6

ITycts B nporpamme omnucan cTpykrypusiii Tun STUD (crynent):
STUD STRUC

FAM DB 20 DUP(?) ;damunus

GR DW ? JHOMED TPYIIIBI
MARKS DB 5 DUP(?) ;oueHku
STUD ENDS

H IyCTh B MacCHUBE
S STUD 300<0)

cobpana nnpopmanus o 300 crymeHtax. TpeOyercss moacyuTaTh M 3amucaTh B PErHCTP
-DX KOJIMYECTBO CTYICHTOB-OTIMYHUKOB.
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Pewenue

ANTOPUTM pEeLICHHs 3TOW 3aJaddl OYEBUJAEH: IIPOCMATPHBAEM IO OYEpPEIH BCEX CTY-
JEHTOB, JJIS KaXJOr0 U3 HUX CPaBHUBAEM €T0 OLEHKH C 5 M, €CIM BCE OICHKU OTJINY-
Hble, yBenuunBaeM cuetyuk DX Ha 1. OcHoBHas mpobnema 3xech - kak "mobGpartbes”
JI0 OYEPEJHOTO CTYICHTAa U €T0 OLCHOK?

B peructpe BX Oymem XpaHUTh CMeIIeHME OT HayaTa MacCMBa S JI0 Hadara €ro
OouYepenHOro 3jieMeHTa (10 WHpOpMauuU 00 OuYepeJHOM CTYAEHTE), B CBS3H C YeM
BoipakeHue SfBX] Oymer o3HauaTh HAyadbHBIH agpec 3TOrO JIEMEHTA. IJTOT IJIEMEHT
SIBISIETCS  CTPYKTYpO#, mo3ToMy noctyn kK ero momo MARKS OGynem ocymecTBiars
¢ nmomonipto KoHCcTpyknuu (S[BX]).MARKS. Drto mone, B cBOIW0O ouepenb, SBISCTCS
MaccuBOM. [l XpaHeHHs HMHAEKCAa OYEpEeIHOrO 3JIEMEHTAa 3TOT0 MaccHBa (OYepemaHOit
oneHkn) Oynem  wucmomb3zoBaTh  peructp  SI. CienosartensHo, BBEIpa)KEHHE
(S[BX]).MARKS[SI] 6yner o3nauaTs ajxpec OaiiTa, re HaxXxOJUTCS Odepe]HAs OICHKA.
OTMeTHM, YTO TOCJIEIHEe BBIPAKEHUE BIIOJIHE KOPPEKTHO, T. K. CBOAMUTCS K aapecy
S[BX+22+SI], rne 22 - 3nauenne umenn MARKS, u umeer Tun BYTE.

C y4eToM BCEro CKa3aHHOI'O IOIYy4aeTcs TaKOe PEIICHHE 3aJadM:

MOV DX,0 JUMCIO0 OTIHYHUKOB
JBHEIIHUN LUKI (IO CTyAZEHTaXx)

MOV CX,300 ;o0miee 4YHCIO CTYACHTOB
MOV BX,0 ;Havyano uHpoOpManuum o0 OUepeIHOM CTyJEHTE
LS: MOV AX,CX ;emactih CX
JBHYTpEHHHUI unuka (Mo OLEeHKaM)
MOV CX,5 JUMCIIO OLEHOK
MOV SI1,0 JUHIEKC OLEHKHU
LM: CMP (S[BX] )-MARKS[SI],5 ;omeHka=5?
INE NEXT ;Her -> NEXT
INC SI
LOOP LM
INC DX JYYE€T OTJIHYHHKA
;K cIeAyloleMy CTYJEHTY
NEXT: MOV CX,AX BoccTaHOBUTH CX
ADD BX,TYPE STUD Ha HadaJlo HHPOPMAUUU O CIEA. CTYHCHTE
LOOP LS
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Tnasa 6

BUTOBBIE ONNEPAIIUN. YIIAKOBAHHBIE JTAHHBIE

B otoif rmaBe ommceiBatoTcst komaHasl [IK, koTopsle paccmMaTpHBarOT CBOM ONepaH-
Bl TMPOCTO KaK IOCIEeAOBATEIBHOCTH OHMTOB; 3TO KOMAaHABI, PEalTH3yIONIHe JOTHYECKHE
OIepaluH, W KOMAaHABl CABHIra, OCYIIECTBISIOIIHNE IMEepeMeIleHHe OHTOB oONepaHaa Ha
HECKOJIbKO MO3WIUH BIEBO HJIM BOpaBO. PaccMarpuBaeTcsi Takke HPHUMEHEHHE 3THX
KOMaHJA K 00paboTKe yNaKkOBaHHBIX HaHHBIX.

6.1. Jlormyeckne KOMaHIBLI

Jlorndeckum KOMaHJaM, KOTOpBIE, KaK CIEAyeT M3 MX Ha3BaHWA, BBIMOJHSAIOT JIOTH-
YeCKHE OMEPANNU - OTPHIAHUE, KOHBIOHKINIO U AN3BIOHKIINIO, IPUCYI Pl OOIIUX YEpT.

Bo-mepBsIX, Bce OHHM peanu3yloT, Kak TOBODPAT, MOpaspsjAHbIC omepanuu. OTO O3Ha-
4aeT, 4TO i-il paspsy pe3yabTaTa 3aBHCUT TOJIBKO OT i-bIX pa3psioB ONEPaHIOB M HU OT
gero uHoro. [Ipm 3TOM omgHa M Ta ke omepalus BBIMONHACTCSA Cpa3y HajJ BCEMH pa3ps-
JaMH ONEPaHJOB OJHOBPEMEHHO, HapaijelbHo.

Bo-BTOpHIX, BO BCEX 3THX KoMaHJAax OuT | TpakTyercs kak "mctuna", a 6ut 0 - Kak
"moxsp". MMeHHO TpH Takoil TPAaKTOBKE OJTH KOMAaHABl M PEANU3YIOT JOTHYECKHE
oTepanuyu OTPULAHUS, KOHBIOHKIUH M JU3BIOHKIIHH.

B-TpeThux, 3TH KOMaHIBI MEHSIOT Bce ()JIaru yCIOBHH, HO MHTEpeC OOBIYHO BBI3BI-
BaeT ToNbKko ¢unar Hyns ZF, KoTOphli, HaAMOMHMM, NPHHMMAET 3Ha4eHHe |, ecam momy-
YHJICS HYJEBOW pe3ynbTaT, W paBeH 0, ecium B pe3yibTaTe €cTh XOTSA Obl OQHA €IUHUY-
ka. Yro xacaeTcss Apyrux (uaros, TO OHHM, TpeAHA3HAYCHHBIC U1 PabOTHl C YHCIAMH,
B JIOTMYECKUX OMEPANHUiIX MadOUH(POPMATHUBHEL.

B-ueTBepThIX, OmepaHIAMH JOTUYECKUX KOMAHJ MOJKHBI OBITH THOO OaifTel, n1bO
CJIOBA, HO HE TO M JAPYroe OJHOBPEMEHHO.

A Temeps pacCMOTPHM CaMH JOTHYECKHE KOMAaHJBI.

Ompuyanue: NOT op

Jlomyctumele Tunel omepanaa: r8, m§, r!6, ml6.

Ota KOMaHJa MEHSET 3HAUYCHHE KaKAOro OWTa omlepaHia Ha MHPOTHBOIOIOXKHOE:
O Ha | n | Ha O; pe3ynbTaT 3amuCHIBAcTCS HAa MeCTO omepaHma. Hampumep:

MOV AL,1100b ;AL-00001100b
NOT AL ;AL=11110011b

Konvionkyusn  (nozuueckoe ymuodcenue): AND  opl,op2
B oTo#f kOMaHAE HOMYCTHMBI CleAyOIHe KOMOHWHAIIMU OIEPAaH/OB:

opl op2

r8 i8, 18, T8
m8 i8, 18

rl6 il6, r16, T16

ml6 il6, T16




Bumossle onepayuu. YnakosaHHble daHHbIE 105

KoMmaHza nmpon3BOAUT MOpas3psgHOE JIOTHYECKOE YMHOXECHHE OINEpaHIOB M 3aIHCHI-
BaeT pe3yJbTaT Ha MECTO IIEpBOTO omepaHna, i-fi Our pesynabrara paBeH 1, TOIBKO eciH
i-e OuTHl 0OoMX omepaHnoB paBHB 1, U paBeH 0, ecnu xoTs OBl B OJHOM omepaHze i-ft
out HyneBod (cM. tabmuiy). Hanpumep:

MOV AL,1100b ;AL=00001100b

AND AL,1010b ;AL=00001000b

X y .2 and y .mory .2.mory
1 1 1 1 0

1 0 0 1 1

0 1 0 1 1

0 0 0 0 0

Ilposepxa: TEST oplop2

Oro aHanor komanasl AND, HO pe3ynbTar JOrHYECKOro YMHOXCHHS HHKYy/Aa HE 3a-
nuceiBaercs. I'maBHoe B komanae TEST - ycranoBka ¢uaros. Kak yxe Oblio ckaszaso,
B JIOTHYECKHX KOMaHJIaX HMHTEpeC MpeJacTaBiseT ToJbko ¢(iar uyns ZF. Tak BoT, OH
paBeH 1, ecnu B pe3ynbrare JIOTMYECKOTO YMHOXEHHsS IOJYYHJICS HYJIEBOH OTBET,
u paBeH 0, eciau B OTBETE €CTh XOTsI Obl OJHa ABOMYHas 1.

IIpumepsr:
MOV BH,1100b
TEST BH,0011b 00000000b -> ZF=1
TEST BH,1010b 00001000b -> ZF=0

Komanga TEST 00bl4HO mpuMeHSETCS VISl NPOBEPKM, SIBIAIOTCS JIM HYJIEBBIMH Ka-
KHe-TO paspsajael omnepanjga. Hampuwmep, caenare nepexoi Ha MeTKy L B cimywae, ecin
npasble Tpu OurTa peructpa AX HyleBble, MOXKHO TaK:

TEST AX,111b
JZ L

Jusvronkyua (nozuueckoe cnoxcenue): OR oplop2

JlomycTuMbIe THIBI ONEepaHA0B - Kak B komanae AND.

Komanga mpou3BOAUT MOpaspsgHOE JOTHYECKOES CIOKEHHE M 3alUCBhIBACT pe3yJbTaT
Ha MEeCTO IepBoro omepanjaa. 3aechb 1-if Out pesynbrara paBeH 1, ecau i-fi 6ut xoTa Ob
0JHOTO ofmepanja paBeH 1, u paBeH 0 TOJBKO B OJHOM Cilydae, Korja i-e OUThI 060MX
omnepaHoB HyjeBble (cM. Tabmuny). Hampuwmep:

MOV CL,1100b
OR CL,1010b ;CL=00001110b

Hcknrwuarowee HIIU (exclusive OR): XOR opl,op2
JlomycTuMble THIBI ONEpaHAoB - Kak B komanae AND.

"ANATIOr-MUDU-



106 MpoepammuposaHue Ha s3bike accembnepa IBM PC I'aBa 1

W 31ech pe3ynbTaT 3amUCHIBACTCS HA MECTO MEPBOrO ONEpaHaa, OpHYeM i-it OuT pe-
3ynpTata paBeH 0, eciau i-e OUTHI ONMEpaHJOB COBMANAIOT, M paBeH |, eciu 3TH OUTHI
pasnuuHbl (cM. Tadnuiy). Hampumep:

MOV CL,1100b
XOR CL,1010b ;CL=00000110b

B oO0biyHON peum 3Ta omepaius COOTBETCTBYyeT (pase "wnm TO, WM Apyroe, HO
HE TO W JpPYroe OJHOBPEMEHHO", T. €. HCKJII4Yaercs clydail, koraa oba omepaHia
uctuHHbl. OTcroga M HasBaHue "uckirodaromee WJIN".

OtmeruMm caHy ocobeHHocTh omepauun XOR: korma omepangst komanasl XOR co-
BIIAJIAlOT, pe3yJIbTaToM OyJeT HyseBoe cioBo. Hampumep, npu mobom 3HaueHnn AX mumeem:

XOR AX,AX ;AX:=0

DTOT MpUeM 4acTO HCHOJb3YETCS ISl OOHYJICHHS PErHCTPOB; MO CPABHEHHIO C APY-
rumu npuemamu (MOV AX,0 unun SUB AX,AX) oH BbImosHsETCS ObICTpEE.

Buluucnenue nocuueckux eviparicenuil

Tenepp paccMOTpUM BIIOJHE €CTECTBEHHOE MPUMEHEHME JIOTMMECKHUX KOMAaH] - BbI-
YHUCIIEHUE JOTMYECKUX BBIPAKECHHH.

3necy ecth onHa mpoOsema, OHA CBSI3aHA C MAIIMHHBIM IPEICTaBICHUEM JIOTHYEC-
KuX 3HaueHu# "uctuHa" u "nmoxe". [lemo B ToMm, uTto B DBM, Kak mpaBuio, HET CTaH-
JApTHOTO MNpencTaBieHus jorudeckux eauunH. B [IK MuHuMManbHas nopuus JaHHBIX,
oOpabaTbiBaeMasi KOMaHAaMHM, - 3TO 0alT, B CBS3M C 4YeM Ha OJHY JIOTHYECKYI Iepe-
MEHHYI OOBIYHO M OTBOJAT OAuH OalT. Ho ¢ Apyroit cTopoHbl, As MPEACTaBICHHS JIO-
IMYEeCKOr0 3HAa4eHHsl JOCTATOYHO BCEro OJHOTo OuTta. Bo3HMKaeT BOmpoc: Kak 3amoi-
HUTb 8 OWTOB 0OaiiTa, €clii HYXEH TOJIbKO OAMH OUT? DTO MOXKHO CHeNaTh MO-pa3HOMY,
KaXIbl MOXET BbIOpaTh CBOW CHoco0 3amosiHeHHs OaiiTa, MO3TOMYy M HET KaKOTO-TO
OJIHOTO, CTaHAAPTHOTO CIoco0a MPeACTaBICHUS JIOTHYECKUX BEIHYHH.

Koneuno, BbIOpaHHOE NpeACTaBICHHE OKHO OBITh TAKHM, YTOOBI JOTMYECKHE KOMAaHJbI
NPaBUIBHO PCAYM30BBIBANY JIOTMYECKHE ONEpalliM, a 3TOro, OKa3bIBAeTCs, HE BCErJa yIaeTcs
noctudb. Hanpumep, mpu, Kas3anoch Obl, €CTECTBEHHOM MPEICTaBJICHHM 3HAYCHUs "JOXb'"
HYyJIEBBIM 0OaHTOM, a 3HaueHusl "HCTHHBI" - OaliToM ¢ | B caMoM MpaBoM paspsize:

moxes - 0000 0000b, wmctuma - 0000 0001b,
komanaa NOT Oyzer HempaBUIIBHO PEaqu30BBIBATH ONEpAIMI0 OTPULIAHHS:

MOV DB,lb ;DH:"true
NOT DH ;DH:-11111110b <> false

Hecnoxuo mpoBeputh, 4To "XopomuM" SBISETCS Takoe MpeICTaBICHUE:

"moxs" - 00000000b (00h)
"wctuma" - 11111111b (OFFh - -1)

B sToM ciyuae Bce snoruyeckue KOMaHIbl OyIdyT NPaBHIBHO PEalM30BBIBATH JIOTH-
yeckue onepauuu. OOBIYHO DTO NMPEICTABICHUE U UCIOJIb3YETCS HA MPAKTHKE.
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Eciu BoCnosnb30BaThCsl TaKUM NpeAcTaBJICHUEM, TOorJla ¢ MNporpaMMHUpPOBAHUEM BBIYUCIIC-
HUH 110 JIOTUYECKUM Q)opMynaM HC 6yI[CT HHUKaKHuX np06neM. HaanMep, €CJIN I[IEPEMEHHBIC

A DB ?
B DB ?

TPAKTYIOTCA Kak JIOTUYECKHE, TO BBIYUCIECHHE
a:**(not a) and b
peanu3yercs ¢ IMOMOUIBIO CIEAYIOIHUX KOMAaHI:

MOV AL,A
NOT AL

AND AL,B
MOV A,AL

OJHAaKO Ha INpaKTHKE I0J00HBIC BEIYUCICHHUS BCTpedaroTcs KpaiiHe pexako. Jleno
B TOM, UTO JIOTHYECKHE BBIPAXKEHHsS OOBIYHO HCIOJB3YIOTCS Ul 3allUCH YCIOBUH B yc-
JIOBHBIX OIEpaTOpax M IMKJIAX, a B 9THUX CIydasX MOXHO 00OHTHCH M 0€3 JOrHuecKux
KOMaHJl, JOCTaTOYHO JHIIb KOMaHJ CpPaBHEHUS M YCIOBHBIX Iepexojos. Hampumep,
YCIIOBHBII OIEPATOP

if (X>0) or (Y"=l) then goto L

MOJKHO OBLIO OBl 3aIIPOrpaMMHPOBATH TAK: CHayaja MOJHOCTBIO BBIYUCIUTH JIOTHYECKOE
BbIpaxkeHue mexny if u then, a 3arem nmpoBepuUTh, YTO MOJNYUMIIOCH - UCTUHA MM JIOKb.
OnHaKo 37eCh MOXHO IOCTYNUTb M Hpolne: Hajgo cpaBHuBath Xc¢ 0 u Yc 1 u Tyr xe
C MOMOIIBIO KOMaHJl yCIOBHOTO MEPEX0/a PearupoBaTh Ha 3TU IPOBEPKU:

cMp X,0
JG L X>0 -> L
awr Vv,1
JE L 2Y=1 -> L

H03TOMy B pEaJIbHBIX IporpaMMax JIOTMYE€CKHUE KOMaHAbl PEAKO HCIOJB3YIOTCS AJisd
BBIYUCJICHUA JIOTHYCCKHX BLIan(eHHﬁ, Hamuoro wamie oHu HCIIOJIB3YIOTCS JIst pa6OTLI
C YIIaKOBaHHBIMHU JNaHHBIMH, KOTOpPBIC 6yI[yT PpacCMOTPEHBI HHUXKE.

6.2. Komanawl caura

Bce xomaHIbl caBura mMeroT J1Ba onepanna. IlepBblif u3 HuX (OalT MM CIOBO) pac-
CMaTpHBAeTCs IPOCTO Kak Habop OWMTOB, KOTOpBIE OyIyT CABHUIaThCS Ha HECKOJIBKO IIO-
3UIMH aJleBO WM BIpaBo. BTopoii e omepaH] paccmaTpuBaeTcs Kak Iesoe 0e3 3Haka
W OIpeleiseT, Ha CKOJIBKO pa3psioB HaJ0 CABHHYTh MEpBBIH omepaHxa. Pesymbrar
CIIBHTA 3alMCBIBAETCSI HAa MECTO HMEPBOTO OINEpaHja.

B IIK kaxpmas KOMaHJa CIBUIa MMEET JBE Pa3HOBHIHOCTH, KOTOpble Ha S A 3amm-
CBHIBAIOTCS CIIEAYIOIUM 00pa3zoMm:

<BIMEBIOKOJI> Op, 1 ;cABUT op Ha 1 paspsan

"TMATIOr-MUGIV.
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<muasiokon> op,CL ;eaBur op sa CL paspsgos (CL>»0)

Jonyctumble Tunbl onepanja op: r8, ws, rl6, t16.

B nepBoM BapuaHTe Op CIABHMraercs TOJIbKO Ha 1 paspsj, a BO BTOPOM BapHaHTE Op
MOXKHO C/BUIaTh Ha JII000€ YUCIO Pa3psAI0B, NPUYEM DTO YUCIO JOJKHO HAXOMUThCS
B OaiitoBoMm peructpe CL u o0HO Bcerma TpakTyercss KaK HEOTPULATENbHOE.
(3ameuanue: mpoueccopsl 80386 u 80486 B kauecTBe BENMUMHBI ciaBura Oepyt 3
npaBbix 6uta peructpa CL mpu casure Oaiita u 4 mpaBbix OaiiTa npu caBure ciosa.)

OTMeTHM, 4TO BTOPOIl BapHaHT - 3TO IOBTOpeHue mnepsoro Bapuanta CL pa3, mpu-
yem npu CL=0 cuasura ner. Camo 3Hauenne CL He MeHseTCs KOMaHJIOH CJBHra.
C ydyeroM 3TOro B JajbHeHIIeM pajd KpPaTKOCTH OyAeM ONUCBHIBATh NEHCTBUS KOMaHJ
C/IBUra TOJIBKO JUIsl IEPBOTO BapUaHTA.

KoMaunsl caura MEHSIOT Bce (uard, HO, KakK MpaBUJIO, HHTEPEC IpPEeACTaBIsAeT
Tosbko ¢uar nepexoca CF.

Bce xoMaHzabl cABUra MOJKHO pa3fenuTb Ha KOMaHAbI JIOTMYECKOro ciaBUra (Wiu
IPOCTO CIBHUra), apuMETHUECKOTO U LUKIMYECKOIO.

6.2.1. Jlorudeckue CABHUIH

B 1ByX KOMaHHaxX, Ha3bIBaCMBIX JOTHYECKMMH CJBHIAMH, B CIBHIC YYacTBYIOT BCE
6uTel meporo omepanna. IIpu 3ToM OHT, YXOISIIMH 3a Ipelenbl SYEHKH, 3aHOCHTCS
B ¢uar CF, a ¢ gpyroro koHua B onepanj pooasiusercs 0.

Jloruueckuit casur BaeBo (shift left): SHL op,1
Jlornueckuit casur Bmnpaso (shift right): SHR op,]I

VcnoBHO JAeHCTBHMS 3THUX KOMaHJ MOXKHO M300pasuth Tak (cimeBa - g SHL,
crpasa - misi SHR):

& 3 op op CF
T o IR R AT
IIpumepsr:

MOV AL,01000111b

SHL AL,l ;CF-0, AL-1000l110b
MOV AL,01000111b

SHR AL,1 ;AL-00100011b, CEF-1
MOV DH,00111000b

MOV CL,3

SHL DH,CL ;CF»1, DH=11000000b

Hanomuum, 4yrto B mamstu IIK BenwunmHBI pasMepoM B CJIOBO  XPaHATCS
B "mepeBepHyTOM" BHIE. ODTO YYHTHIBACTCS KOMaHAAMH CJBUTa, KOTOPBIE C/ABHUIAIOT
CJIOBO TakK, Kak ecyii Obl OHO OBUIO 3alKCcaHO B HemepeBepHyToM Bujae. Hampumep:

X DW IFh ;0000 0001 1111 1111b (X: 11111111b, X+1: 00000001b)
SHL X,1 ;0000 OOH 1111 1110b (X: 11111110b, X+1: 00000011b)
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Bvicmpoe ymnosncenue u Oenenue na cmenenu 2

OMHO W3 OCHOBHBIX HNPUMEHEHHH KOMaHJ JIOTHYECKOrO CJBHIa - 3TO OBICTPOE yM-
HOXKEHHE U JIeJICHUE IIeJIbIX YMCEJ Ha CTEeNMeHH JMBOIKH, Ha 2. KOoHeuHO, 3TH omepanuu
MOJKHO BBINOJHHUTH C MOMOIIBIO KOMaH] YMHOXEHHsS W JeJICHHs, OJHAKO CJIBHTAaMH ITH
OIlepalMU BBIIOJHAIOTCS 3HAYUTENBHO ObicTpee. IloaToMy, eciu 3apaHee H3BECTHO, YTO
YHCJIO0 HAJ0 YMHOXKHTh WIH Pa3[eliUTh HA CTENEHb JBOWKH, TO JIyYLIe BOCIOJIb30BATHCS
KOMaHJaMH JIOTHYECKOT'0 C/IBUTa.

Yro Takoe CABUT ACCATHYHOrO 4ucia, ckaxem 175, Ha 3 uudpsl BieBo? DT0 mpH-
IECHIBAHME TPEX HyJeH crpaBa, T. e. yMHOxeHue Ha 10°: 175000. AHanormuso, cABur
JIBOUYHOTO YHCJIa HAa K paspsoB ajleBO - 9TO MPUIHCHIBAHHUE CIIPaBa K JBOMYHBIX HYJICH,
T. e. yMHOXeHHe Ha 2°. Hanpumep, npu capure 4ucia 5 Ha 3 paspsiia BIEBO [OJIyYaeM:

5-101b > [0I000b = 40 - 5%2°

OTMeTHM, YTO 3TO € BEpHO M AJS OTPHLATENbHBIX YHCEN, MPEJCTABICHHBIX B J0-
MOJHUTENbHOM Koje. Hampumep, nmpu casure yucia -4 Ha 1 paspsi BIEBO INOJydaeM:

non(-4) = 11HI10Ob > 11111000b = 100h-8 = momn(-8)
B obmeM ciyyae yMHOKEHHE Ha 2° peanusyercs Tak:

;op:=op*2”k (op - umcio co 3makoMm m Ge3)
MOV CL,K
SHL OP,CL

OJHaKO HaJ0 YYHTHIBATb, YTO BCE 3TO BEPHO, TOJBKO €CIH DPE3yJIbTAaT CABHIAa yMe-
maeTcs B sUeiiKy (3TO 3aMeuaHHe HOCUT oOLMH Xapakrep: B J1000# omepauuu pesyib-
TaT OyleT NpaBHIbHBIM, TOJIBKO €CJIM OH He "BBIXOAUT" 3a pasMepbl sueiiku). Hampu-
Mep, IyTeM CIOBHIa MOXXHO pealM30BaTh yMHOXCHHME Ha 2 BCeX OE33HAKOBBIX YHCEI,
MeHpIIUX 128, W BceX 3HAKOBBIX 4Hced OT -64 mo +63.

Yro kacaeTcs CABUIa Ha K paspsmoB BIPaBO, TO 3TO OTOpAachIBAHUE IOCICIHUX
K pa3ps[oB, 4TO COOTBETCTBYET IOJYYCHHIO HEMOJHOro 4acTHOro (omepauuu div) oT
nenennst Ha 2". Hanpumep, npu casure uncia 18 Ha 3 paspsja BopaBo mosydaeM:

18=10010b > 10b - 2 - 18 div 2°

OI[HaKO TaK MOXHO pe€ajM30BaTh OICpalui0 ACJICHUS HalEJIO TOJBKO IJIsA 0e33HaKo-
BbIX YHCECJ, I OTPULATEIIBHBIX YHCEJ] 3TO HE INPOXOAUT. H03TOMy HUMECM!

;op:»op div 2%k (op - €mcmo 6e3 3Haka)
MOV CL,k
SHR op,CL

Kak MOXHO OBICTPO MOJYYHTh OCTATOK OT JCICHUS Ha CTENeHb 2, OyHeT paccMoT-
peHo B KOHLE pa3i. 6.3.

6.2.2. ApudpMeTndecKkue CIBHUTH

KOMaHI[LI apHd)MeTqucxoro cABUra IpeAHa3Ha4YCHbl I peajiu3alluu 6LICTpOF0 ym-
HOXCHHA U IOCJICHHA 3HAKOBBIX YHCCJI Ha CTCICHHU JIBOMKH.

TMATIOr-MUGIV.
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ti.,/.uemuuecnuii coeuz eneeo (shift arithmetic left): SAL oplop2

'in xi>Miiiua B TouHOCTH coBmaaaeT ¢ komannoit SHL (tounee, SAL u SHL - pas-
MBIT MHEMOHHYECKHWE Ha3BaHHs OJHOH M TOH K€ MAIIWHHOW KOMAaH[bl), MOCKOJbKY,
KUK y)Xe cka3aHo, komaHgoi SHL MoxHO peann3oBaTh yMHOXEHHE HA CTEHNEHHU ABOM-
KM M 4HCeJ CO 3HAKOM, M uucen 0e3 3Haka.

Apugpmemuueckuit coeuz enpaeo (shift arithmetic rigth): SAR oplop2

Kak u B KOMaH[Je JIOTHYECKOro CABUra BIPAaBO, 3/€Ch TAKXKE CIBHIalOTCS BIPABO BCE
OuTel mepBoro omepasaa, npudeMm "yxomsumi" Out 3anocutcs B ¢uar CF, omnHako
3aTeM 3HAKOBBIl (CaMblil JIEBbIi) OUT OmepaHAa BOCCTAHABIMBACT CBOE HCXOAHOE 3HA-
yeHHe. YCIOBHO NEHCTBUE ITO KOMaHIbl MOXXHO H300pa3uTh TakK:

IIpumepsr:
MOV BH,H00O0MIOB
SAR BH,1 ;BH®1100011ib, CF=0
MOV BH,00001110b
SAR BH,1 ;BH=00000111b, CF-0

Komanga SAR MoxeT ObITh HCIOJB30BaHA sl OBICTPOrO MOJYYEHHUsS HEMOJHOrO 4a-
CTHOTO MpPH JeJICHUHN 3HAKOBBIX dncesl Ha cteneHu 2. OQHAKO 3Ta omepanusi OTINYaeTcs
0T TOH, uTo peanusyercs komannou IDIV: ecnu IDIV oxpyrnsier uactoe B ctopony 0, To
SAR okpyriasieT B CTOpOHYy MHHyc OeckoHeuHocTH. Hampumep, mpu aeneHuu -1 Ha 2
(1. e. mpu yactHoM -0.5) komanna IDIV Beigact otBer 0, a komanaa SAR - otser -1:

MOV AL,-1 ;AL=11111111b
SAR AL,1 JAL=11111111b  (-1)

Yro xe KacaeTcs JeNICHHS HEOTPHULATENbHBIX 4YHCEN Ha CTEMeHH 2, TO KOMaHJa
SAR paet ToT ke oTBeT, uto U komanael SHR, DIV u IDIV.

6.23. Iuknudeckue CABHTH
Oco0eHHOCTh IHMKIMYECKHX CIBHUIOB B TOM, 4TO "yxoasumi" OUT He Tepsercs,

a BO3BpAIAeTCsl B ONEpPaHJ, HO C JAPYroro KOHIA.

Huxknuyeckuit caBur BiaeBo (rotate left): ROL op,1
Huxnuyeckuit casur BupaBo (rotate right): ROR op,1

B komange ROL Bce OuThI cABHUralTCs BIIEBO, NPUYEM CaMbli JIEBBI OUT BO3Bpa-
IaeTcsl B OMEpPaH] ¢ MPaBOro KOHIA U oJHOBpeMeHHO 3aHocuTcs B (aar CF (cMm. cieBa),
a B komanae ROR Bce aHaIoOruyHO, TOJBKO CABHT BBIMOJIHSACTCS BIPAaBO (CM. CIIpaBa):
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IIpumepsr:
MOV CL,11000011b
ROL CL,1 ;CF=1, CL-10000lllb
MOV BH,11100010b
ROR BH,1 ;BH=01110001b, CF=0

KomaHabl LMKIMYECKOTO CABMra OOBIYHO MCIOJB3YIOTCS I IEPECTAHOBKM uacTeil
COJIEPXKUMOro siueiiku uinu peructpa. Hampumep, moMeHATh MeCTaMM IIPaBYIO H JIEBYIO
MOJOBUHBI peructpa AL MOXKHO HUKJIMYECKUM CABUrOM 3Toro Oaiita Ha 4 paspsna
BJIE€BO (MJIM BIIPaBO):

MOV AL,17h ;AL=00010111b

MOV &L.é4L ;AL=01110001b=71h
B HK HNMECTCA €II€ ABC KOMAHJbI IMUKINYCCKOIO CABUTIA:

Iuknuyeckuil caBur BiaeBo uepe3 nepenoc (rotate lefh through carry):
RCL OP,L

Iukauyeckuil cABUr BHpaBo udepe3 mepeHoc (rotate rigth through carry):
RCR op,l

INlo xomange RCL Bce OuThl mnepBoro omepaHaa CIBUIAlOTCS Ha OIHY IO3MIHIO
BJIEBO, IIpHUYEM CaMbli JeBblil OuT momamaer B ¢uar CF, a mpexHee 3HaYCHHE 3TOrO
¢nara 3aHocuTCa B caMblil mpaBblif paspsn omepania (cMm. ciesa); B komaniae RCR Bce
aHAJIOTMYHO, TOJbKO OCYIIECTBIISIETCS CIBUI BIPaBO (CM. CIIpaBa):

IIpumepsr:
MOV BL,11110000b ;nycth  CF-0
RCL BL,1 ;CF-1, BL-11100000b
RCL BL,1 ;CF»1, BL-1100000l1b

OTH KOMaH]bl 0OBIYHO HCIOJIB3YIOTCS MPH MEPEHOCe OUTOB M3 OJHOTO PErucTpa (uiu
nepeMeHHoil) B apyroil. Hampumep, ciBuHyTh Ha 3 pas3psiia BJIEBO 3HaU€HHs PErMCTPOB
AL n DH, npunucas cnpaBa k AL Tpu neBbix 6uta peructpa DH, MoxHO Tak:

MOV c¢x,3
L: SHL DH,1

RCL AL,1

LOOP L

"ANATIO-MUDU-
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6.2.4. Komaunasl casura B npoueccopax 80186 u crapure

Me1 paccMoTpenu KoMaHabl casura mporeccopa 8086. OHM He odeHb yJIOOHBI B TOM
CMBbICIIe, YTO BEJIMYUHY CIBHra, eciii OoHa Oosiblne 1, HAJO YKa3plBaTh 4Yepe3 PErucTp
CL, naxe eciiy OHa M3BECTHa 3apaHee. 1109TOMy, HampHMep, COBUT 3HA4YCHHS PErHCTpa
AX Ha 3 paspsia BIEBO NMPUXOJUTCS PEANU30BBIBATH MO0 TPEXKPATHBIM CABHIOM Ha |
paspsn, nu6o ¢ nmomoinsio perucrtpa CL, KOTOpBIH TeM CaMbIM MOPTHTCS:'

SHL AX,1 HiIu MOV CL,3
SHL AX, 1 SHL AX,CL
SHL AX,1

B mnpoueccope 80186 Obuin BBeJCHBI HOBBIC KOMAaHIBI CIBUTa, B KOTOPHIX B Kade-
CTBE BTOPOr0 OIEepaH/a MOXHO yKasblBaTh JIIOOYIO BEJIMYMHY CIBHTa, a HE TOJBKO 1.
B A »Tu KOMaHJBI 3alMMCHIBAIOTCS TaK:

SHL op,i8 SHR op,i8 ROL op,i8 u T. A

3/ech BTOpOIl onepaH] SBISETCS HEIMOCPEICTBEHHBIM, MMEET pa3Mmep Oaiita m Tpak-
TyeTcsi Kak Oe33HakoBoe uucio. Hanmpumep, casur 3Hauenuss AX Ha 3 paspsja BIEBO
peanusyercs KOMaHAOU

SHL AX,3

OjiHAaKO IpH HMCIOJIb30BAHUU ITHX KOMAaHJ HAJ0 Y4YHTBHIBATh cieayromee. Kak yxe
OoTMedasoch B pasa. 3.4, Mo yMOJNYaHHIO acceMOiiep paspeliaeT ykasbplBaTh B IPOT-
pammax Ha SIA Tonpko KomaHIbl mporeccopa 8086 m "pyraercs'", ecnm B TEKCTE OKa-
3aIMCh KOMAaH[bl, TOSABHBIIMECS B MOCICAYIOUIMX MOJAEISIX MPOIECCOPOB ceMelcTBa
80x86. Tak BOT, 4TOOBI MOXHO OBLIO BOCIIOJIB30BaThCS HOBBIMM KOMaHIaMH CJIBHTa,
HAJI0 B JIIOOOM MecTe TeKCTa MPOrpaMMbl, HO 10 MEPBO# Takoi KOMaHIbl, MOMECTHTh
IUpeKTHBy .186:

.186
SHL AX,3

HamomHuM, 4TO B JaHHON KHHT€ MBI OrpaHHYMBaeM ce0sl TOJbKO KOMaHIaMH IIPO-
neccopa 8086, 0azoBoro B cemeiictBe 80x86, mosToMy B nanpHeWIIeM Wbl He Oynem
MOJIb30BAThCS PACCMOTPEHHBIMH 3/IECh BapHaHTAMH KOMaHJ| C/BHUTa.

6.3. YnakoBaHHbIe JaHHbIE

OpHa U3 OCHOBHBIX HPUYHH, 10 KOTOPBIM IpOrpaMMy HUIIYT Ha SIA, a He Ha s3BIKE
BBICOKOTO YpPOBHS, - 3TO KOTJa HaJ0 MHOJYYHUTh IPOrpaMMy, 3KOHOMHO PacXOAYIOIIYHO
namsTb. A OJMH M3 TJIABHBIX CHOCOOOB IKOHOMHMH MAaMSTH SBISETCS HCIIOJIb30BaHUE
YHaKOBaHHBIX JAHHBIX, KOTJa B sSYCHKaxX NMaMATH pa3MELIal0T HE 10 OJHOW BEIHYHHE,
a [0 HECKOJbKO BEJIIMYMH, KOTJIa pa3MeEIleHUE JaHHBIX BEJETCAd HE Ha YpOBHE OaHTOB
U CJOB, a Ha YPOBHE OTACIbHBIX OUTOB.
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Jns npumepa paccmorpuM BenuunHbel THna DATE (nara), Bxmrouaromue B cebst mmo-
a1 Y (rox), M (momep mecsia) u D (nens), npuyeM nox "romom" OyneMm NOHMMATh JIBE
nociaenHue gecsaTudHbie Hudpsl roga. [Ipu 3TOM ycloBHHM Ha KaXJ0€ IMOJE MOXHO OT-
Bectd OaiiT. OnHAKO Takoe INpeACTaBIEHHWE HE O4YeHb 3KOHOMHO. B camom nene, nBe
rnocyieHue nUQpel rofa - 3TO BEJIWYMHA, MEHbIIAS 128=27, MO3TOMYy Ha mojie Y MOX-
HO OTBeCTH 7 OWTOB, a MBI OTBOAMM 8 OMTOB M TepsieM Ha 3ToM | O6ur. Homep mecsma
MEHbLIE 16224, nosToMy Ut mosii M moctato4Ho 4 OMTOB, a MBI OTBOAMM & M TepsieM
Ha 5ToM 4 OuTta. [IeHb MeHbIIE 32=2°, II03TOMY Ul HEro AOCTAaTOYHO 5 OuToB, a HE,8,
mo3ToMy MbI TepsieM 3 Oura. MToro, Mel Tepsem § OuTOB, T. €. menblid OalT, Ha OJHOU
nare. KoHewyHO, 3TO Meno4Yb, HO TOJIBKO €CIM B IPOTpaMMeE HCIOIb3yeTCs BCETO Hec-
KoJIbKO fnaT. Ecim ke B mporpaMmMe HCIONB3YIOTCS COTHH, THICSYM JaT, TOTAA NOTEpU
YK€ CTaHyT OLIyTHUMBIMH. B Takoil cuTyanmmm Hago yxe IO-MHOMY, 0ojiee 3KOHOMHO
NIpEeJCTaBIATh HaHHble. Hamo mox kaxmoe moje OTBOAWTH He OalT, a TOJIBKO 4acTh
OaiiTa - CTOJBKO OHMTOB, CKOJIBKO JACHCTBUTENBHO HAA0 U He OOJbIIE, YHaKOBBIBas
B OJHOHW sYelike cpa3y HECKOJbKO moJiei. B Hamem ciywae moj oxHy JaTy JOCTaTOYHO
OTBECTH CIOBO, 16 OMTOB, pacnpenenuB MX, HalpUMeEp, TaK:

| A R R

7 4 5 - pa3Mepsl moiei B GuTax

[Ipu TakoMm mpencTaBIeHMH MBI COKOHOMHM IO 0aiTy Ha KaXkJIo#l 1nare.

[TomoOHOTO pona MaHHBIC W HA3BIBAIOTCS yIaKOBAHHBIMHU.

Kakne mpobGiembl BO3HHMKAOT HpH paboTe ¢ ynakOBaHHBIMH JaHHbIMH? BcrnomumM,
yto B 000 DBM coxepxumoe S4eHKH, T. €. MAIIMHHOE CJIOBO, MOXHO CYHTHIBAThH
WM 3aIMChIBaTh TOJBKO IEIMKOM, HO He dacTsAMH. [lostomy mpu pabore ¢ ymakoBaH-
HBIMH JJAaHHBIMU BO3HMKAIOT JIBE OCHOBHBIE NPOOJIEMBI:

* KakK BbIACJIATL 4aCTb COACPIKHUMOIO quﬁKI/I,
* KakK COCTaBJISITb COACPIKUMOC SYEWUKHU M3 OTACIBHBIX YacCTEeH.

Pemenne stux npobiaeM Mbl cefiyac U paccCMOTPHM.
Buvidenenue uacmu mawunnozo cnoea

I /v > nncicann V nownn .
’UID, »o ll}l".\lby], RS TS N kl“-uwlﬁll aAnes WIWIVIM' ~

s-onny SRR O s R

b 3 3 €  pasmepsl moseil B Gurax

U HaM Hajo MPOBEPUTh, paBHA Iu 4dacThb B maru (101b). Scho, uTro cpaBHMBaTH 3TOT
GaiiT ¢ Gaditom 00101000b Hems3s, T. k. Oynyr memiats yactd A u C. Hemp3s cpaBHu-
BaTh M TOJILKO 4acTh OMTOB SYE€HKH, HE CpPaBHUBAs JApyrue OUTHI, - HET TaKMX KOMaHI.
Yro nenats?

B momoOHBIX cUTyanusx NPUMEHSETCS CIENYIOLUA HMCKYCCTBEHHBIH mpuem: B OaiiTe
COXPaHAIOT TOJIbKO T€ OMUTBI, KOTOPBIE COCTABISAIOT HMHTEPECYIOILYI0 YacTh, a OCTalb-
Hble OMTHl OOHYISIOT, UM 3aT€M C IOJyYEHHBIM TaKMM 00pa3oM MAaIlMHHBIM CJIOBOM 00-
pamarTcs Tak, Kak eciad Obl 3To Obl1a TOJIBKO 4acTh sAueiiku. B Hamem ciydyae Hano

ONATIOr-MUU.
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baiit X mpeobpazoBate B OaiiTt 00 B OO0 u 3arem cpaBHenue mons B ¢ gwmciom 101b
3aMEHHUTh Ha CpaBHEHHE 3Toro Oaiita ¢ Gaiitom 00101000b. SIcHo, uTO mocnenHHE 1Ba
OaiiTa OyIyT paBHBI TOTAa M TOJIBKO Toraa, koraa B=5. 3mecs Ham yxe He OyayT Mme-
IIaTh OCTAJIbHBIE YACTH UCXOAHOTrO OalTa, paau 3TOrO0 Mbl UX U OOHYJISUIH.

OcTaBlieHHE TOJBKO HYXHBIX OUTOB siYeiiKM U OOHyJIEHHE OPYrHX OWUTOB Ha3bIBACTCS
BhIJeNIeHHEeM 4acTu sveiiku. Kak oHo peanusyercsi? J{isg 3TOro Mcmosib3yeTcss KOMaHAa
norudeckoro ymMmHoxkeHuss AND, 4To 00BbsICHSIETCS CIEYIOIINM CBOMCTBOM KOHBIOHKIIMN:

nns gwob6oro X: 1 and X - X, 0 and X - 0,

T. €. | B OJHOM OmepaH[e COXpaHseT COOTBETCTBYIOLIMHA OUT B ApyroM omepanne, a 0
ounmaer 1ot 6ur. C y4eToM 3TOro Ui BBIAEICHHS 4YacTH SYEHKM HAl0 €€ COIEepKHU-
MO€ JOrMYECKH YMHOXHTb Ha MAIIWHHOE CJOBO, COJAEpKallee EJUHMIBI B HYKHBIX
paspsiiax M HyJIM B OCTAJbHBIX pa3psjax:

A B C
and 00 11 l' 000 €  Macka

e

B i R

OTMETHM, 4TO MAIIMHHOE CJIOBO, KOTOPOE HCHOJIL3YeTCsl ISl BBIACICHUS KaKOH-TO
YacTH SYCHKH, MPUHATO Ha3bIBATh MACKOM.

C yderoM BCero Cka3aHHOIO, Halla 3ajadya cpaBHeHHs mois B u3 Oaiita X c umc-
J0M 5 periaercsl Tak:

MOV AL,X ;AL: ABC
AND AL,00111000b ;AL: 0 B O
CMP AL,00101000b AL =050 2?2 (B=5?)
JE YES ;B=5 -> YES
NO:

Cocmagnenue MawiuHHO20 C106A U3 OMOENbHBIX HaAcmel

Tenepb paccMOTpUM oOnepanuio, OOpaTHYIO K BBIACIEHHMIO YAaCTH MAIIMHHOTO CJIOBA,
a UMEHHO ONEpAaLMIO COCTAaNneHHs MALUIMHHOTO CJIOBa U3 OTAEIbHBIX YacTeH.

Ilycts, k npumepy, umerorcs cienyrouire 6aitel XI n X2 U M3 HUX Hag0 COCTAaBUTh
Takoit Oant X:

X1 A 0 C
X2 0

 Syiply WU Gl Tl IR

e e

OkasplBaeTCsA, 4TO B JAHHOM Cilydae IMoJie3HAa KOMaH/a Joruueckoro cioxenus OR.
OT0 0OBACHSAETCS CIEAYIOIIUM CBOHCTBOM AM3BIOHKIUH:

nns moboro X: 0 or X - X
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T. e. O B OJHOM omepaHlIe COXpaH’IET COOTBETCTBYIOIIUII OUT Apyroro omepasja.
IlosTOoMy Hamia 3ajaua pemaercs Tak:

MOV AL,XI
OR AL,X2
MOV X, AL

OTmeTnM, OJHAKO, YTO TaKOH crmoco® oObeAMHEHWS 4YacTed HMPOXOAWT, TONBKO €CIIH
OWTHI HYXHOH YacTH JIOTHYECKH CKJIAJBIBAIOTCS C HYJISIMH B TeX XK€ IO3MIUSAX APYroro
Oalita. Ecim xe TamM He HynmHM, TO TaK COCIUHATH YacTH HENb3S, IOCKOIBKY IIpH
JIU3BIOHKIINY €IMHUYKH "3a0uBaroT" OWUTHI B APYrOM OIIEpaHe:

nns mwoboro X: 1 or X =1

Hanpumep, eciu 6b1 6aiit XI umen Bug A 111 C, To npu JIOTHYECKOM CI0XKEHUU
ero ¢ 6aiirom X2 nomyuumncs 6bl Gaiit A 111 C, ane A B C.

Hrak, MBIl paccMOTpenu, KaK MOYKHO BBbIAEIATh YAaCTH MAIIMHHBIX CIOB U KaK MOX-
HO COCTaBJIATh CIIOBA M3 OTIENbHBIX 4yacTei. Ha ocHoBe 3THX omnepauuii peamusyroTcs
yke 0OoJiee CIOXKHbIE AEHCTBUS HajJ 4acTAMH MalIMHHBIX clioB. Hampumep, npeobpaszo-
BaHue Oaiita X: A B C —> A B B, uto coorBerctByeT 3amene yactu C Ha B, mMoxHO
peanu3oBaTh 10 Clefyolel cxeme:

* obnynsem B X gacts C,

T. €. BbAeNsieM yactu A u B: AND X,11111000b ; Xt ABO

*  BbLIENIEM 4acTh B: MOV AL, X
AND AL,00111000b ;AL: 0 B 0

* casuraeM B BmpaBo: MOV CL,3
SHR AL,CL ;AL: 0 0 B
*  COCIMHSIEM BCE YaCTH BMECTE: OR X,AL . X: ABB

C noMoInpio MOoJ00HBIX BBIJACICHHM, CIBUTOB U 00BEIMHCHUM YacTe MAIlUHHBIX CIIOB
peanu3yroTcss W JI00BIe Opyrue OINepalMy HaJl YIAKOBaHHBIMU JaHHBIMH. Kak BuIHO,
3/1eCh aKTHBHO HCIOJB3YIOTCS JIOTHYECKHE KOMaHIbl M KOMaHAbl casura. Mmenno obpa-
00TKa yIIaKOBAaHHBIX JaHHBIX M ABIISETCS OCHOBHOW 00JIAaCTHIO NMPUMEHEHHUS 3TUX KOMaH].

1 eme ongno 3amedaHme. Y’ke W3 HAIIEro IOCIEAHEr0 HpHMeEpa BHIHO, 4TO 00pa-
0O0TKa yNMakOBaHHBIX JAaHHBIX - BeIlb Ooyiee ClloKHas, 4eM 00paboTKa HEyNaKOBaHHBIX
JIaHHBIX, ¥ TpeOyeT Oosbnie BpemeHH. [lo3ToMy, Korja pemaercs BONPOC O TOM, ymHa-
KOBBIBaTh JAHHBIC WJIM HET, TO NPEXKJE BCEro HaJIO ONPEJIEeNNTh, 4YTO AJS HAC BaKHEE -
SKOHOMHS NMaMATH WIX 3KOHOMHS BPEMEHH.

B 3akmrouenuwe paccMOTpUM emie OZHO NPUMEHEHHE JIOTHYecKHX KomaHA. Kak yxe
OBIJIO CKa3aHO, C IOMOIIbI0 KOMAaH] CIBUTAa MOXXHO OBICTPO HaXOAWTH HEIMOJIHOE Ya-
CTHOE TIpH JEJICHUM Ha cTeneHu ABoikH. Okas3bIBaeTcs, A OE33HAKOBBIX YUCEN MOX-
HO OBICTPO TMOJNlydyaTh M OCTaTOK OT TaKOTrO JeJIeHHs, T. €. OBICTPO BBINOIHATH
omepanuoo op:=op mod 2k, JUIs 3TOro HAjgO BCEro JIMIIL BBIJCIUTH B JCIUMOM Op
npaBble K OUTOB (aHAJOTHMS B JECATHYHOM CHUCTEME: OCTAaTOK OT aesneHus op Ha 1000 -
3TO TpU TpaBble HUQPH! yucna op). Hampumep:

AND AX,H1b ;AX:=AX mod 2*3

MATIOr -MADV
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6.4. Mmuo:kecTBa

B rn. 5 ObIM paccMOTpPEHBl TaKHE COCTABHBIC THIBI JAHHBIX, KaK MaCCHBBI
U CTPYKTYphl. Tenepb paccCMOTPHUM €1lle OJIMH COCTAaBHOM THII IaHHBIX - MHOXECTBA S3bIKa
ITackanp. DTo OyAeT U XOPOIIUM HPUMEPOM Ha 00PabOTKY yMaKOBAaHHBIX JaHHBIX.

IIpakTudecku HU B ogHOM DBM HeT Kakoro-nubo CTaHAAPTHOTO MPEICTABICHUS s
MHOYXECTB, HET U CPEACTB s paboTel ¢ HuMH. [103TOMY mporpamMMmHCTaM HOPHXOJAHUTCS
caMUM BBIOHpPATh MPEACTABICHUE IS MHOXKECTB, CAMHUM PEaJH30BBIBATH OMEPAIUU HAT
HUMH. MBI PaCCMOTPUM OJMH M3 BO3MOXHBIX BAPHAHTOB TOT0, KaK 3TO JAE€IaeTCs.

6.4.1. MamuHHOE OpeACTaBICHHE MHOXECTB

IlycTh mMeeTcs MHOXKECTBO M M3 I€dBIX YMCEN, NMPUHAMNIEKAUX OoTpe3Ky [1, r], rae
1 ur - nensie uncna (1<=r):

var M: set of 1..r;

OTBeJeM Jasi 9TOTO MHOJKECTBA HECKOJIbKO COCEIHUX O0aliTOB HmaMSATH M HOCTaBUM
B COOTBETCTBHE Ka)XX[OMy 4YHCIy M3 OTpe3ka [l,r] oauH OUT OZHOTO M3 3TUX OalHTOB
Mo CleAyoIleMy MpaBuiy: 4uciy | - camblif JIeBbId OUT caMoro mepBoro Gaiita, duciy
1+1 - cnemyromuii 6ut sToro Oaiita W Tak OWT 3a OMTOM CHadyala B MEepPBOM Oaiite,
3aTeM B cienyionieM OaiTe u T. 1. 3amoiHseM K€ 3TH OalThl CIEAYIOIUM 00pa3zom:
€CJIM YMCIO0 HMPHUHAIEKUT MHOXKECTBY, TO B COOTBETCTBYIOLIMH eMy OUT 3amuceiBaeMm |,
He HNPHHAMJIEKUT - 3anuchiBaeM 0.

Hanpumep, npu 1=10 u r=20 muoxectso M=[10,12,17,19] umeer cinenyiomee mnpesi-
CTaBIICHUE:

Mil1]Jol1Jolololof1]) [olzr]ol wmuwmmm |
100813 V120 A3 18 S a8 e o1 18 19 20 T
chcnonbzye'rcx

IIpoBenem Koe-KakHe MOACUETHL.

Herpyano moacuutarh, 4TO umciao 0alToOB, KOTOpBIE HaZ0 OTBECTH IOJ MHOXECTBO,
paBHo (r-1) div 8+1. Hanpumep, npu 1=10 u r=20 sta Benuuuna pasua (20-10) div 8+1=
1+1=2. B cBs3u ¢ 3TUM B nporpamMmMe HaSl A nepemeHnyo M HaJo ONUCHIBATh TaK:

M DB (I-1)/8+1 DOP(O)

OTMEeTHM, YTO MPHU HYJIEBBIX HAYATHHBIX 3HAYCHHSIX OAHTOB DTO OMHCAHHE COOTBET-
CTBYET IYCTOMY MHOXECTBY.

Temeps ompenenuM, Kakod OUT kakoro 0OaliTa COOTBETCTBYeT YMCIy K U3 OTpe3Ka
[1, r]. Ecau BecTH OTCYET OT HA4YaIbHOTO 0aiiTa, BBIACICHHOTO ISl MHOXXECTBA, W CUYHU-
TaTh €ro HYJIEBBIM U €CIH OWTHI B KaXJOM OaiiTe HyMepoBaTh ClieBa HampaBO HAYMHAS
¢ 0, Torga mony4daem Takue (GpOpPMyIbI:

Hoblep Oaiita - (k-1) div 8
HoMmep Ourta - (k-1) mod 8

Koukperusie npumepst npu 1=10:
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k=12: Homep Oaiira - (12-10) div 8=0
HoMmep Outa - (12-10) mod 8 =2

k=18: Homep Oaiira = (18-10) div 8 =1
HoMep Outa = (18-10) mod 8 =0

6.4.2. Peanuzanus omepanui Hajg MHOXKECTBAMHU

TCHCpL paccMOTpUM, KaK pCajiM3yroTCs Olepalunu HaJl MHOXECTBAMU IPU TAKOM HX
IpeaAcCTaBJIICHUU. Mp1 omumieMm nBe OoIepanuu - NpOBEPKY Ha INMPUHAMIICIKHOCTH IJIEMCH-
Ta MHOXCECTBY H OGLCHI/IHGHHC MHOeCTB. OcTallbHbIe OoIlepalMuu HaJl MHOXCECTBaMU
pealn3yroTCsa aHaJIOI'M4YHO.

Ilposepka na npunaONEHCHOCMD INEMEHMA MHOICECINEY
ITycts umena L u R onucansl B nporpamme kak koHcraHThl (L<=R) u mycts MHO-
xkecTB0O M u nepemenHas K:

M DB (R-LJ/8+1 DUP (?) ;set of L..R
K DW ? ;L<=K<=R

MOJIyYMJIM B IpOrpaMMe KakKHe-TO 3HA4YE€HHUS M HAJ0 NPOBEPHUTH, IPUHAMICIKUT JIH
gucno K mHOXecTBY M.

CornacHo HameMy IpPEACTABICHUI0O MHOXECTB, €CIM YHCIO BXOAUT B MHOXECTBO, TO
B COOTBETCTBYIOIIEM Oure Haxoxutcs 1, He BXoauT - B 3ToM Omrte Haxomurcs 0. Cie-
JIOBATEJBHO, JUIS MPOBEPKH, BXOIUT JIM YHUCIO B MHOXECTBO, HAJO CPaBHUTb 3TOT OHUT
¢ 1. UtoGBl chenmaTh 3TO, HaJO CHadaja BBIJCIUTh TOT OAaWT MHOXKECTBA, KOTOPOMY
IPUHAMIC)KUT MHTEPECYIONMH Hac OWT (KaK BEIYUCINUTH HOMEpP 3TOro OaiTa, MBI yXKe
3HaeM), a 3aTeM YK€ B 3TOM OaliTe HaJo BBIACIUTH HYXHBIH OUT (HOMEp €ro Mbl TaKXKe
yMeeM BBIUUCIATE). Bce 3TO MOXHO peann3oBaTh Tak:

MWV AX,k
SUB AX,L ;AX=K-L
MOV BH,8
DIV BH ;AH=nomep Outa , Ab=nHoMmep O6aiiTa
MOV BL,AL
MOV BH, 0 ;BX=nomep Oaiita (oT Hauama M) Kkak CIOBO
MOV AL,M[BX] ;AL - cam Gaiit
MOV CL,AH ;Cl,=Homep HyxHOro O6uMTa (OTCueT cleBa)
SHL AL,CL ;caABUT GuTa K JeBoMy kpaio AL
TEST AL,80h ;BBIJCNICHHE TOJNBKO 3Toro Outa (ZF=1, ecnu 6utr=0)
JZ NO ;K He mpunamnexur M —> NO
YES: ;K mpunagnexur M

Obveounenue Mmuodxcecme

ITycts ummerorcst MHOxkecTBa M, Ml u M2, sneMeHTaMH KOTODBIX SBISIOTCSA YHCIA
u3 orpe3ka [l, r], u Hamo peanu3zoBarh omnepaunuio odbeauMHEHHs MHOXecTB Ml u M2 ¢
3aMUChI0 MHOMKECTBa-pe3yabTraTta B M (B 0003HaueHusx s3pika Ilackans: M:=M1+M2).

"OVATIO-MUDU-
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SlcHO, 4TO KaXJblii OUT MHOXecTBa M 3aBHCHUT TOJBKO OT COOTBETCTBYIOIIUX OHUTOB
B Ml u M2, mnpuueM mnpaBWJIO 3aBUCHUMOCTH Takoe: O3TOT OWUT paBHsercs |
(cooTBETCTBYIOLIEE YMCIIO NPUHAISKUT M), ecnu ecTb | B COOTBETCTBYIOIEM OuTe
x0T OBl OfHOro M3 MHOXecTB Ml m M2 (ecau JaHHOE YHCIIO NMPUHAUIEKUT XOTs OBl
OJIHOMY M3 3THX MHOXecTB). HeTpyAHO MHOHSTB, 4YTO 3Ta 3aBUCUMOCTb COOTBETCTBYET
JOTHYECKOMY CloXeHHI0. [Ipu 3TOM, KOHEYHO, JaHHYIO0 OIepaluio HaJo IPUMEHUTh
OJIHOBPEMEHHO KO BceM OuTaM Bcex OalTOB, 3aHMMAaeMbIX MHOXECTBaMH, T. €. HaJo
B LIMKJIC JIOTHYECKU CIOXKHTh Bce OaiThl MHOXecTB Ml n M2.

MOV CX,(R-L)/8+1 ;4uca0 0aWTOB B MHOJXECTBax

MOV BX.,0 ;HOMEp odepeaHoro OaiiTa OT Hayalla MHOXECTBa
L: MOV AL,MI1[BX]

OR AL,M2[BX] ;"obbenuneHue" OGaiiToB

MOV M[BX],AL

INC BX

LOOP L

AHAJOTHYHO pEavyu3ylTCsi ¥ OCTAaJbHBIE TECOPETUKO-MHOXKECCTBCHHBIC OICPALHH
(mepecedeHue, pa3HOCTh M T. A.), HAJO JIMIIb BOCIOJIB30BATHCSA IPYTMMH JOTHYECKUMH
ONepaLUsIMH.

6.5. 3anucu

Kax BumHO u3 mpenpiyniero pacckasa, padboTaTh ¢ YHaKOBaHHBIMH JaHHBIMH MOXHO
C IOMOIIBIO TOJBKO TEX CPEJCTB, KOTOpble MbI yxke 3HaeM. Onnako SIA mpenocrasiseT
JIOTIOJIHUTENbHBIE CPEACTBa, Jejaloniue 3Ty paboTy Gosee ynoOHOH. DTuM cpeicTBOM
ABJIAIOTCS 3allUCH, KOTOpPBIE U OyIyT pacCMOTPEHBI B 3TOM pasjele.

3anuce - 3TO YNakoOBaHHAs CTPYKTypa, KOrAa IOJs 3aHMMAlOT HE OTIENbHbIE sSuei-
KM, a yacTu siueek. boiee TouHo, B SIA 3amuchlo Has3blBaeTcs sueiika pasmepoM B OailT
MU CJIOBO (JIpyrHe pasMepsl He JOIyCKaloTCs), COAEp)KUMOE KOTOPOH paccMaTpHUBaeT-
¢ Kak cocTosliee M3 HECKOJIbKMX uacTed, Ha3blBaeMbIX HOIsAMHM 3anucu. Kaxnoe
moJjie - 9TO rpynna coceAHuXx OuToB. Ilonst MOJKHBI OBITH HPYKATBIMU JAPYT K JAPYTY,
MEXAYy HHUMH HE JIOJDKHO OBITh IPOMEXYTKOB, HE OTHOCSIIMXCS K moisMm. Pasmep mons
(duciio 6utoB B HeM) 000H, HO B CyMMe HX pa3Mepbl HE JOJDKHBI IMpeBbIIATh 16.
Cymma pa3MepoB Bcex IIOJiel 3amucu HasplBaeTcs pasMepoM 3amucu. Ecinu pasmep
3alUCH MEHbIIE WM paBeH §, TO IMOJ 3amuch acceMmOiiep OyaeT OTBOAUTH OalT mamsTH,
npu pasmepe or 9 mo 16 - Oyner orBoauTh cioBo. Ecnu mons 3aHUMAalOT HE BCIO
A4YelKy, TO OHH NPWKUMAIOTCS K HpPaBOMYy Kpaio sueiKku, a JeBble OMUTBHI sSueHKH
CYMTAIOTCSI HE OTHOCAMMMUCS K 3anucu. Ilons mosy4aloT HMMeHa, OJHAKO, KaK MbI
YBUANM, 00OpaIaThCsi K MO0 3aIHMCH MO0 UMEHU HEJNb3s.

6.5.1. OnucaHue THNA 3aNHCH

l'[pe)lc}le YE€M HCII0JIb30BaTh B IIpOrpaMMe 3allvCh, HaaO0 OIMCaThb UX THUII, YTO J€ja-
€TCA C IMOMOLIBIO JUPEKTHUBBI CICAYIOLIET0 BUAA:

<umsa Ttuna 3anucu> RECORD <mone> {, <mome>>
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rae <mojie> = <uMs HOJs> : <pa3Mmep> [= <BbIpakeHHE™]
<pa3zMmep> M <BbIpa)K€HHE™> - KOHCTaHTHbIC BbIpaxkeHus ("?" He JOIycKaercs)
IIpumepsr:

A B = HMeEHa noneit
REC RECORD A:3, B:3=7 | BT B T
3 3 < pa3Mephl noneit
>4 M D
DATE RECORD Y:7, M:4, D:5 | 0 | o | o |
7 5

Ilpu omycaHWU THIIA 3allCU BCE €€ IIOJIA NEPEUHCIAIOTCS CleBa Hampaso. Jms Kax-
Joro moiisi 00s3aTeNbHO yKas3blBaeTcs UMs U (4epe3 ABoeTodue) pasmep B Ourtax. Mme-
Ha TOJIed JOJDKHBI OTJIMYATBCS OT BCEX JAPYTHX HMMEH, HCIOJb3YeMbIX B MpOrpaMme.
Ilpu omucaHuu MO MOXET OBITh YKa3aHbl 3HAK = W 3HAYEHHE ITOr0 MOJS MO YMOJ-
4aHUIO (3TO 3HAYCHHE JOJDKHO "yKiaablBaThCcs' B pa3Mmep IOJIs); €CIM Takoe 3HAYCHHE
HE YKa3aHO, TO 3HAYCHWEM IIOJIA O yMon4aHuio cuutaercs 0. B sroM orimuue ot
CTPYKTYp, U CBSI3aHO OHO C TEM, YTO OCTaBHTh YacTh sueiiku (I0Jie) HUYEM He 3aroli-
HEHHOH mompocTy Henb3s. [1o 3TOM jke NpUYMHE HYJNEBHIMH OyIyT W JIeBble OHUTHI
SIYCHKH, HE OTHOCAIIMECS K 3aIlHCH.

OmnucaHue TUIA 3alHUCH HOCUT YUCTO WH(POPMALMOHHBIA XapakTep, 0 HEMY acceM-
OJiep HMYEro HE 3aHOCHT B MANIMHHYIO MPOrpaMMmy, MO3TOMY €ro MOXKHO pa3MellaTh
B J1000M MecTe MporpamMMbl, HO 00s3aTeNbHO [0 OMHMCAHHS IEPEMEHHBIX 3TOrO THIIA.

6.5.2. OnucaHue mepeMeHHbIX-3amuce

HepeMeHHLIC-3aHI/ICI/I Ha3bIBAKOTCA IIPOCTO 3aIlUCIMU. }IJ'IH OMUCAHHUS TaKOW nepe-
MEHHOU B nporpaMmy HaJo IIOMECTUTH AUPEKTUBY CICAYIOLIETO BHUJA:

UMs_IepeMeHHOH HuMs_Tuna <Hauy_3Hay {, Hay_3Ha4}>

r7ie Had_3HA4 - 5TO KOHCTAHTHOE BBEIpakeHWe, ? miau "mycto" (37ech yroyKu - HE Me-
TaCHMBOJIBI, a SIBHO YKa3bIBa€MbIE CHMBOIJIBI).

IIpumepsr:

R1 REC <5,> ;R1: 0 5 7
R2 REC <,?> ;R2: 0 0 0
VIC DATE <45,5,9> ;VIC: 45 5 9

CMbICHT TTOI0OHOW NMPEKTUBBI TaKOW e, KaK M JMPEKTHUBBI, OIMCHIBAIONICH mepe-
MEHHYIO-CTPYKTYpY: IO HEd OTBOAMTCS B MaMATH MecTO (OalT WM CIOBO) IOJ 3aIuCh,
KOTOpOH JaeTcs uUMs, a €e MOJIAM - HadajbHble 3Ha4eHHA. OTIMYUE NPOSBISETCS JIMIIb
B TOM, 4YTO 3HaK "?" O3HayaeT HyJeBOE HayalbHOE 3Ha4deHHe. Ecin ke ykaszaHo
"mycTo", To B KadecTBE HAYaJbHOTO 3HAaueHHUs Oepercs 3HAYCHHE II0 yMOJYaHHIO, 3a-
JaHHOE TIpH OIHMCAaHUHU TUMA JJaHHOW NEPEeMEHHOH.

"MATIOT-M DY
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Jonyckaercss U cielgyioliee COKpalleHue NpH 3aJaHuM HadyalbHBIX 3HAUYCHWH IoJei:
eciaM B KadecTBe IOCIEIHMX Hay 3Ha4 yKasblBaeTcs '"MycTo", TO MOCJIEIHUE TOAPS
WAyIIME 3amsaThle MOKHO OIMycTUTh. Hampuwmep:

D1 DATE <97,,> »skBuBaneatHo DI DATE <97>
D2 DATE <,,> skBuBaieHTHO D2 DATE <>

(Yroiku omyckaTb HeJNb3sl).

Kak u B ciay4ae cTpyKTyp, OJHOW AMPEKTHBON MOKHO ONMHMCAaTh MAcCHB 3amucel, as
4ero B INPaBOH 4YacTH AUPEKTUBBl YKa3bIBACTCS HECKOJbKO OINEPaHIOB H/MIM KOH-
crpykuus nosropenns DUP. Hanpumep, mo nqupexrtuse

X DATE 100 DUP(<>)

BeIensgeTcss Mecto cpasy mox 100 sammcerd tTmna DATE, mpuuem mons Bcex 3STHX
3anuceil OyIyT MMETh OJIMHAKOBBIC HayalbHbIC 3HAYEHUS - T€, YTO yKa3aHbl IPU OIH-
CaHMM 3TOTO THIIA.

6.5.3. CpexacTBa Uil pabOTHl C TOJISIMHU 3amUCEl

Kax BuIHO, 1MOKa BCEe OYEHb MOXO0XKE Ha CTPYKTYpbl. OAHAKO AaiblIe UAYT OTIMYHSA.
Jleno B TOM, YTO Ha MOJS 3alMCU HENb3S YXKE CChUIATHCS C IOMOIIBIO KOHCTPYKLIHHU
Bua <uMs 3anucu>.<ums ncise>; Hanpumep, VIC.Y - ommbka. DTO CBA3aHO C TeM,
YTO Takas KOHCTPYKILHS JOJDKHAa 0003Ha4yaTh He s4eHKy, a TOJIbKO YacTb S4EHKH,
HO YacTH f4yeeKk He ajpecyloTcs. [losToMy Takas KOHCTPYKLIHMS M HE JOIYCKAaeTcs B
SIA. PaGora ¢ momsimMu 3amuceil BejeTcs WHade, OoHa He Tak ynoOHa, kak paborta ¢
MOJSIMU CTPYKTYp, HO BCE-TaKH OIpe/eNeHHble YI00cTBa UMEIoTCsa. PaccMoTpuM HX.

IIpexnae Bcero 0TMETHM, YTO NPH paboOTe C 3aNUCAMH KaK €IUHBIMH O0OBEKTaMU HHKa-
KHMX Npo0JieM He BO3HHMKAET, T. K. 3aIllHCh - 3TO OalT MM cIOBO, a yXk ¢ Oalitamu u cio-
BaMH MBI pabotats ymeeM. Hampumep, npucsauBanue R1:=R2 peanusyercst komaHnamu:

MOV Al,R2
MOV R1,AL

IMosTomy moroBopuMm o cpexactBax A st paOdOTHI ¢ TOJISAMH 3aIHCEH.

Onepamop WIDTH: WIDTH <umsa nona 3anucu>
WIDTH <umsa 3anucu uau ee muna>
Ecnn yka3zaHo uMMs moJsi, TO 3HAYEHHEM OIepaTopa sBISETCS pa3Mep yKa3aHHOTO
moJisi B OMTax, a eciy yKa3aHO WMs 3allMCH WJIM UMs THUIIA 3allMCH, TOTAa ONepaTop BbI-
JaeT pa3Mep Bceil 3amucu (CymMMy pa3MepoB Bcex ee modeit). Hampumep:

WIDTH Y - 7
WIDTH REC = 6
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Onepamop MASK: MASK <umsn nonsa 3anucu>
MASK <umsa 3anucu unu ee muna>
3HaueHHeM orepaTopa sBisieTcsi Macka (0aHT WM CJIOBO - B 3aBHCHMOCTH OT pa3-
Mepa 3aIlicH), colepxaiias 1 B Tex paspsjax, KOTOpble MPHUHAIEKAT yKa3aHHOMY I10-
JII0 WJIK BCEM TIOJISIM 3aIlMCH, W HYJIH B OCTAJbHBIX paspsiaax. Hampuwmep:

MASK A = 0O0IOOOb
MASK B - 00000111b
MASK REC - 00111111b
MASK M - 0000000111100000b

Omnepatop MASK wucnonp3yercs npu BblIeJICHHM moJieil 3anuced. Briroma ot Hero
B TOM, YTO HE HaJ0 SBHO BBHIMUCHIBaTH 1 ® 0 JUIsI Macku, 3a Hac 3TO CHAENAET acceM-
Osep. Hanpumep, nposeputs, coxepxut au nose D 3amucn VIC yucio 9, MOXHO Tak:

MOV AX,VIC
AND AX,MASK D
avp AX.,9
JE YES

NO:

3amuce MASK D 6Gonee HarnsgHa, yem 3anuch 11111b unu 1Fh.

3nauenue umenu nons

Hmenu moboro mons 3amucu acceMmOiep NPHUIMCHIBAET HEKOTOpoe 3HadeHue. Mm
ABJISETCS YMCJIO, HAa KOTOPOE HAJ0 CABHHYTb 3TO IOJIE BIPABO, YTOObI OHO OKa3ajoch
MpHXATBIM K NpaBoMy kpato sueiiku. Hampumep, 3Hauenuem umenu D (u3 3amucu Tu-
na DATE) sBasercst uuciio 0, umenn M - yucno 5, umenu Y - yucio 9.

Berpewast uMst mousist 3alMCH B TEKCTE HPOrpaMMbl, acceMOliep 3aMeHsieT ero Ha 3TO
3HayeHue. OOBIYHO 3TO HY)KHO B KOMAaHJIaX CIBHUIa, B KOTOPHIX MbI CIABHIaeM IOJs 3a-
nuceii. Hanpumep, nposeputs, paBHo au 1ty noie M B 3amucu VIC, MOXKHO Tak:

MOV AX,VIC sAX: Y M D
AND AX,MASK M sAX: 0 M 0
MOV CLM

V  SHR AX,CL SAX: 0 0 M
VP AX,5 M=5?

JE YES

NO:

TakoBsl cpelncTBa, npenocrasisemsle B SIA i pabotsl ¢ 3anucsiMu. OHM, KOHEYHO,
XyXke CpeicTB a1 paboThl CO CTPYKTypaMH, HO 3TO M HOHATHO: B camoM IIK Her
yIOOHBIX KOMaHJ /Uit paboThl ¢ YacTsAMH siu€eK, U 3TO oTpaxaercs B SA.

IMATIOr -V
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HPOTPAMMHBIE CEI'MEHTbI

Jo cux mop Mbl cumrtanu, yto B IIK ucmomssyrorcs 16-paspsamsie agpeca. Ho mopa
BCIIOMHHTB, 4T0 00bem mamsTi IIK pasen 22° Gaiitos (I MG6), a sto Tpebyer 20-pas-
PSAAHBIX ajgpecoB. B nmamHO# riaBe paccMaTpuBaeTcsi, Kak Hajguuue Takux 20-pa3psgHbIX
aZipecoB CKa3blBaeTCs Ha NMPOrpaMMax U Kak BBITJISIIUT IMOTHas mporpaMma Ha S1A.

7.1.  CermentupoBanue aapecos B [1K
7.1.1. Ofwas cxeMa Ga3MpoBaHUsI aPecoB

IIK otnocutcs x OBM, B KOTOPBHIX paju COKpALICHHUS pa3Mepa KOMaH] HCIOIb3yeTCs
6asupoBanue azapecoB. [loaToMy mpeskae BCero pacCMOTPUM, YTO Takoe Oa3upoBaHHE
azpecos B OBM.

Ecnu B omepatuBHOll mamstu OBM umeetcs siueeK, TO JUIs CCHIIOK Ha JTH siYeiku
HyXHbl Kk-paspsaHble aipeca; OyneM HasblBaThb HMX aOCOJIOTHBIMHM ajapecaMu (apyroe
HazBaHue - (usmveckue agpeca). SIcHo, 4To mpu GOMBIIOM O0BeME MAMATH OONBITHM
Oymer u pasMep aOCOJIOTHBIX aJPECOB, a 3TO BEACT K YBEIMYCHHIO MJIUHBI KOMaHZ, K
YBEIMYEHHIO pa3Mepa MporpaMm B IHeIoM. JTO II0X0. YTOOBl COKPAaTHTh pa3Mepbl KOMAaHI,
MOCTYNAIT CIEAYIOMUM 00pa3oM.

ITamaTh yCHOBHO JeniIT Ha YYacTKH, KOTOpble IPHHATO HAa3blBaTh CErMEHTaMHU.
HauanbHble agpeca cerMeHTOB (3TH ajpeca Has3bIBArOTCS 0a3aMu) MOTYT OBITh JIOOBIMH, HO
Ha JUIMHBI CETMCHTOB HAKJIAAbIBACTCS OrPAaHMYCHHE: pa3Mep JI000ro cerMeHra He JOJKECH
NPEBOCXOUTh, CKaxeM, 2" sueek, rae T<K.

B otux ycnoBusx abcomoTHBIN agpec A ni000# sS4eiiku HaMATH MOXHO IpPEACTaBUTH B
Bunme cymmbl A=B+tofs, rme B 6a3a cermenTta, K KOTOPOMY- OTHOCHUTCS sueiika A, a 00 -
cmerenne (oflset) uaM OTHOCHUTENBHBINH aapec SYEHKH, T. €. €€ aapec, OTCUYUTAHHBIA OT

6asa 3 B /////////%}Ofs

A
OrpaHuueHne pa3Mepa CErMEHTOB O3HadaeT, 4rto 0<=o0fs<=2"-1, u moTtoMy s 3amucu
CMeleHuit [octatouHo 1 paspsaoB. CremoBarenbHo, B cymme A=B+06 Goublas 4acTh
anpeca A mpuxonutcs Ha 6asy B, a 00 - 3To numb He6GoONbIION 100aBOK. YYHTHIBas 3TO,
MOCTyMmaeM cieayiomum obpazom. Eciu B komanae Hamo ykaszaTh aOCONIOTHBIN agpec A, TO
Gonbuiee crnaraemoe - 6azy B - "ympsarteiBaem" B HekoTopblii peructp R, a B komanzge
yKa3blBaeM JIMIIb 3TOT PETHCTP U MEHbIIee claaraeMoe o&, T. €. BMECTO KOMaH[bl

CErMEHT

Kom ... A

HCIIOJIB3YEM KOMaHIOy
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KOIT ... R of8

Uto sto nmaer? Ilockonbky KomaHAa paboTaeT C HCHOJHHUTEIBHBIM aJgpecoM, a OH
Boruucisiercss no ¢opmyne [R]+tofs=B+ofs=A, To 3Ta xomanna Oyzer padoTarh ¢ HyX-
HeIM HaM azapecoM A. C nmpyroit cropoHsl, mois R u ofs 3aHmMMaroT mMano mecra B KO-
MaHjzie, MOATOMY pa3Mep KOMaHJbl YMEHBIIMTCSA - [0 CPAaBHEHMIO C TEM CilyyaeMm, Koria
B KOMaHJIe yKa3bIBaeTCsl aOCOMIOTHBIN aapec. K 3TOMy MBI U CTPEMMIINCH.

OTMETHUM MOMYTHO, 4TO, 3allMcaB OJWH pa3 B peructp R 0a3y cermeHTa, jpaiee Mbl
MOJKE€M, HE MEHssl 3HaueHHE ITOr0 PErucTpa, MCIONb30BaTh €ro s JOCTyNa KO BCEM
sYeiKkaM JaHHOrO cerMeHTa. M eciim JaHHBIE TPOrpaMMBbl PACIONIararoTCcss B IMaMSITH
KOMIIaKTHO, TO 3aChUIOK 0a3 B PEerucTpbl OyAeT HEMHOTO.

PerucTpbl, B KOTOpBIX XpaHsTCS 0a3bl, MPHHATO HAa3bIBaTh 0a30BBIMH DPErHCTPaMH,
a cmoco0 3amMcM B KOMaHAax He aOCOJIOTHBIX aJpecoB, a 0a30BBIX pErHCTPOB
W CMEIIECHHH, Ha3bIBaeTCs 0Oa3MpOBAaHUEM aJPECOB.

TakoBa oOmasi cxema 0a3upoBaHus ajpecoB, Hcrnoibdyemas Bo MHorux OBM. B IIK wuc-
MOJIB3YETCs ATaXKE CXeMa, HO C PsZIOM OCOOCHHOCTEH, KOTOPBIE MBI Cedac M paCCMOTPHM.

7.1.2.  OcoOeHHOCTH cermMeHTHpoBaHHs anpecoB B [IK

IMpexne Bcero ormeruMm, uto B IIK Bmecto TepmunHa "OasupoBaHue ajpecos”
HCIONB3YEeTCS TEPMHH 'CErMEHTHpPOBAaHME aApecoB", a 0a30BBIE PETUCTPHI HAa3BIBAIOT
cerMeHTHbIMU perucrpamu. Kpome Toro, pasmep namstu B IIK paBen 1 MO, T. e. 220
6aiiToB (k=20), mosToMy abcoiroTHBIE ajgpeca 3aeck 20-pa3psiaHbIe, a pa3Mepbl CErMeH-
TOB HE JJOJDKHBI NpeBbIAaTh BenuunHy 64 KO, 1. e. 2'° Gairos (m=16), mosTOoMy cMme-
LIeHUs 3]1eCh - 3TO 16-pa3psaHble aapeca.

IlepBast ocobeHHOCTh cerMeHTHpOBaHUs azapecoB B [IK 3akimtoyaeTcss B TOM, 4TO
B Ka4eCTBE CEIMEHTHBIX PErMCTPOB MOXHO HCIIOJIB30BaTh HE JIOOBIE PErHCTPhI, a JIWIIb
peructpel CS, DS, SS u ES. KonewyHo, HaudanbHbIe aJpeca CErMEHTOB IaMITH MOXHO
XPaHUTh M B JIPyrux perucrpax (ckaxem, B AX), OJHaKO HMCIIOJIb30BAaTh 3TH JPyrHe pe-
TUCTPBI JUIsl CErMEHTHPOBAHUs aJpecoB HE YIacTcs.

IMockonpky B IIK Bcero ueTsipe CErMEHTHBIX PErucTpa, TO OJAHOBPEMEHHO MOXHO
paboTaTh ¢ 4YeTHIPbMS CErMEHTAMM IaMsTH: YCTAaHABIMBa€M Ha HA4allo KaXJO0ro
W3 3TUX CErMEHTOB CBOI PETHCTp M Jajee CErMEHTHpPYEeM II0 HEMY BCE ajapeca M3 3TOTO
cerMeHTa. A 4TO Jenarh, €CIM HaJo padoTaTh ¢ OOJBIIUM YHCIOM CETMEHTOB ITaMSTH,
ckaxeM, ¢ maThio? Korma moTtpeOyercs mocTyn K siueiikaM W3 HSTOTO CErMEHTa, BBIOM-
paeM OIMH W3 CETMEHTHBIX PErMCTPOB M TAe-TO cmacaeM (B OOBIYHOM PpETrHUCTpe WU
sYeiKe MaMsATH) €ro COJACPKMMOE, a 3aTeM 3alUCBhIBaeM B 3TOT PErHCTpP Hayajo MATOrO
CerMeHTa M Jiajiee UCIOJIb3YeM 3TOT PETUCTp Ul JOCTyHa K siYeifkaM IMATOro CerMeHTa.
TTo3xe, ecnu HagO, MOXXHO BOCCTAaHOBUTH IIPEKHEE 3HAUCHHE ITOTO PETUCTPA, YTOOBI
OH CHOBA yKa3blBaJl Ha OJMH W3 NepBbIX 4 cerMeHTOB. MeHss TakKuM o0pa3oM 3Haue-
HUSl CETMEHTHBIX PETUCTPOB, MOXXHO paboTaTh C JHOOBIM YHCIOM CErMEHTOB MaMSTH.

OTMETHM, YTO B3aMMHOE pAaCIOJOXXEHHE CErMEHTOB MHaMITH MOXET OBITb JHOOBIM.
OHHU MOTYT He repecekarbcs (CM. ClieBa), MOTYT IepeceKaThcsi (CM. B CEpeauHE), a MO-
TYT U TOJHOCTBIO COBMNAgaTh (CM. CIIpaBa), T. €. JIBA CETMEHTHBIX PETHCTpa MOTYT yKa-
3bIBaTh Ha HA4aTO OJHOTO U TOTO K€ CEerMeHTa:

"ONATIO-MUon'
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DS=> DS=> ES, DS=
ES> }

i

ES }

(Sueiixn u3 mepeceyeHHs MOIYT CErMEHTUPOBATbCA Cpady IO HECKOJbKHM
CerMEHTHbIM perucrpaMm.) Kakue HMMEHHO CerMeHTbl NHaMATH HCIOIb30BaTh - 3TO
JIMYHOE JIeJI0 aBTOpa MPOrpaMMBl.

Pa3mepbl CerMeHTOB TakKKe OIPENEIISIOTCS aBTOPOM IPOTrPaMMBbl, JIMIIL Obl 3TH pas-
Mepbl He npeBocxoauan 64 KO. YcTaHOBMB CerMEHTHBI PEruCTp Ha HA4yaTO CErMEHTa,
MBI NOTEHIHAJIBHO MOXEM I10 HEeMy IpocerMeHTHpoBaTh 64 KO, Hy a CKOJIBKO M3 HMX
peaTbHO OyJeT HCIIOJIb30BaHO, T. €. KAaKOB pa3Mep CerMeHTa, yxke OIpeJelsieT aBTop
MPOrpaMMBl.

Teneps o Bropoil ocobeHHOCTH cerMeHTHpoBaHus azapecos B IIK. Ilpu 3amucu ko-
MaHJ Ha SJA cchblIKa Ha CEIMEHTHBIM PErucTp yKas3blBaeTCs C IIOMOLIbIO Cleaylolen
KOHCTPYKIHU:

<CerMeHTHBIHl perucTp>: <aJgpecHOe BBIPAKEHUE»

KOTOpasi Ha3blBaeTCsl aJpecHod mapod U KoTopas "roBoput", uTO ajpec, sBIAIO-
muiics 3HAYEHHEM BBIPa)KEHHs, JOJDKEH OBITh NMPOCErMEHTHUPOBAH IO YKa3aHHOMY pe-
ructpy. Hanpumep, B komange MOV AX,ES:X anpec nepemennoit X Oyner cerMeHTH-
poBatbcst 1o peructpy ES.

3anuce CS:, DS:, SS: nnu ES: npunATO Ha3piBaTh NpepUKCOM CEIrMEHTHOIO perucrpa
win npocro npedukcom (mpucraskoit). B SIA mpeduxc Bcerna samuchiBaercs mepen
aZipecoM, KOTOPBIH JOJKeH ObITh IpocerMeHTHpoBaH. OJHAKO B MALIMHHOM SI3bIKE
CUTyallMsi HECKOJIBKO MHasi: 31ech npedukc cTaBuTCs nepen Bceil komannoi. Hanpumep,
komanga MOV AX,ES:X Ha camOM Jiesie 3alIUCBIBAETCS B BUJIE JIByX MAIIMHHBIX KOMaH:

ES:
MOV AX,X

ES: - s10 cnenmanpHast koMaHna (0e3 omepaHIOB), KOTOpas M Ha3blBaeTCs MpeQuk-
coM. Bcero takux KOMaHA-MPeGHUKCOB YETHIPE, MO OJHONH Ha KaKAbIi CErMEHTHBIH pe-
ructp. Cama mo cebe Takas KoMaHIa-mpedUKC HUYErO HE MAENACT, HO OHA BIHICT
Ha CJIEAYIONYI0 3a HeW KoMaHAy: mnpedukc '"roBOpuUT", YTO aJAPECHBIH OIepaH]
B ClIeIylomeil KOMaHIEe [OJDKEH ObITh IPOCEIMEHTHPOBAH II0 COOTBETCTBYIOLIEMY
peructpy (B HameMm npumepe - no peructpy ES). Ecnum npedukc mocrasneH mepen
KOMaH/IOH, TJie HET aJpEeCcHOro OlepaHja, TO OH mpopaboTaeT Kak "mycras" KoMaHa.

Hrak, B MalIMHHBIX KOMaHJaX CErMEHTHBIC PErHCTPbl YKa3bIBAIOTCS HE BHYTPH KO-
MaHJ, a nepeJ HUMHU (B BUJAE KOMaHA-NPEPUKCOB). 3ayeM 3TO clelaHo, OyaeT oObsc-
HEHO YyThb IO3)Ke. A TOKa OTMETHM, 4TO B SIA 3amuchiBaTh HNpeYUKC BHE KOMAHIbI
Henb3s; Hanpumep, 3amuck ES: MOV AX,X cuurtaercss OomMOOYHON C TOYKH 3PECHHS
SIA. Tlpedukc 0053aTeNbHO JOMKEH YKa3bIBAThCS BHYTPH KOMaHIbI U HEIOCPEICTBEH-
HO IIepes aJpecoM.
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Tperbss o0coOeHHOCTh cerMeHTHUpoBaHus aapecoB B [IK cBsizaHa ¢ pasmepom
CerMEHTHBIX peructpoB. OOmias cxema 0a3upoBaHMs agpEcOB MpPENIOaraer, 4YTo
pa3Mepbl 0a30BBIX PETHCTPOB JOCTATOYHO OONBLIME M B HHUX MOXET OBITh pa3MelIcH
moboi abconroTHBIN anpec, nobas 6a3a. Oxnako B [IK 310 ycioBue He BBINOIHIETCS:
B [IK abconrorHeie ampeca - 20-pa3psiiHble, a BCE pPETUCTPbl, B TOM 4YHUCJIE H
CerMeHTHbIe, 16-pa3psiauble. EcTecTBeHHO, BO3HHMKAeT BONpPOC: Kak B 16-pa3psaHbIX
CEerMEHTHBIX pEerucTpax yjaaercs pasmectuth 20-paspsaHbie 6a3oBbie aapeca?

B IIK sta mpobGiema perieHa ciaeayrmuM o0pa3oM. Mbl 10 CHX TOp CYHMTalld, YTO B
kadecTBe 0a3bl MOKHO HCIONB30BaTh J000i azapec. B IIK xe Ha HawanbHbIe ajapeca
CEerMEHTOB HAKJIAJbIBACTCS OrpaHMYEHHE: B KadecTBE 0a3bl MOXKHO MCIOJIB30BATh JIIO-
6ol agpec, HO KpaTHbIH 16. OCOOGHHOCTH 3THX aJPECcOB B TOM, YTO y HUX MOCICIHHE
4 Ourta HyJeBble, WIH, YTO TO )K€ CaMoe, B LIECTHAJLATEPUYHOH 3aMUCH ITHX aIPECOB
nocneAHss uudpa Bcerga Hyneras, T. €. oHM uMmeroT Bua XXXXOh, rme X - mobas
uudpa. A pa3 Tak, TO 3Ty HyJEBYI0 LHU(PY MOKHO SIBHO HE YKa3blBaTh, a JHIIb MOJpa-
3yMeBaTh. Tak W [eNarT: B CECMEHTHBIX PErHCTPax XpaHAT TOJIBKO mHepBbie 16 OUTOB
HAYaJbHOTO aJpeca CerMeHTa, T. €. MepBble YeThlpe LiecTHaauaTepuunsie nudpps. Ha-
npuMep, €clii HavajloM cerMmeHTa siisiercst aapec 12340h, To B CErMEHTHOM perucrpe
Oymer xpaHuthecs BenuuuHa 1234h. HauanbHblit agpec cermeHTra 0e€3 MOCIEIHEr0
mecTHaguaTepuyHoro 0 Ha3bIBAlOT HOMEPOM CerMeHTa M 0003HAYalOT KakK seg.

LleHTpalNbHEI IpoOIECCOp, €CTECTBEHHO, YYHUTBHIBACT 3Ty OCOOCHHOCTH CETMEHTHBIX
pPerHCTpOB M IIPM CETMEHTHPOBAHMU ajpeca HpexAe BCEro K COACPKUMOMY
CEerMEHTHOTO pErucTpa IPUIUCHIBAET CIIpaBa 3TOT HEyKa3aHHbIH 0 M TOJNBKO 3aTeM
npubaBiIsSeT CMeleHHe, YKa3aHHOe B KOMaHJAe. YCIOBHO 3TO MOXHO H300pa3uTh Tak:

CP=XXXX XXXX0 - Gaza
KOO ... CP:YYYY ... ==>+ YYYY - cumemenue

-

22227 - aGconpramli anpec

IlockonpKy NpUNKCHIBAHUE CIIPaBa HyJs K HIECTHAALATEPUYHOMY YHCIY SKBHBAJICH-
THO YMHOXEHHIO 3TOT0 uucia Ha 16, To Qopmyny BbluMCIeHHs aOCONIOTHOTO aapeca
no aapecHoi mape CP:ofs MOXHO BBIpa3uTh Tak:

Aabc - 16*[CP] + ofs

Hampumep, ecau ES=1234h, Torma angpecnas mapa ES:53h 3amaer abGcomtoTHBIH an-
pec 16*1234h+53h = 12340h+53h = 12387h.

Teneps yTounum onHy Bemb. Kak Mbl 3HaeMm, ajgpeca, ykasblBaeMble B KOMaHJIaX,
MoxHO Moauduuuposats 1no perucrpam BX, BP, SI u DI. Kak coueraercs 3Ta Monu-
¢dukanus c cermeHtupoBanuem? IlpaBmia 3gech ciexyromue. CHauanga BBIIONHAETCA
MonuduUKanusg agpeca MO PEerucTpaM-MonudukaropaM, B pe3ylbTaTe Yero MOIydaercs
aZipec, KOTOPBI Mbl Ha3blBa€M HMCIOJHMUTENbHBIM. IIpu 3TOM, HaNOMHHM, BBIYHCIEHHE
BezeTcs 1o Momymo 2'°, T. e. MCIOTHWTENbHBI anpec - 3To Beerma 16-paspsmmHbii aj-
pec. 3aTteM 3TOT aJpec paccMaTPUBAETCS KaK CMELIEHHE M MMEHHO OH CErMEHTHPYET-
csi, T. €. UMEHHO K HeMy 100aBIseTcss COAEPKHMOE CETMEHTHOIO PETMCTPa, YMHOMKEH-
Hoe mHa 16. I[lpuueM [aHHOE CyMMHpOBaHHE Beaercs mo Momymio 220, daroBsr

TMATIOr-vinan
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He HoJy4yuics ajpec, OoiplIMii MakcuMaibHO Homyctumoro. Takum oGpasom,
Ooniee ToyHas (opMysa BBIUHCICHHS aOCOIIOTHOTO ajpeca TakoBa:

Aa6e - (Jucm + 16* {CP]) mod 2%°

OTMeTHUM, UYTO CErMEHTHPOBAHWE WCIOIHUTENILHOTO aJapeca MPOUCXOIUT,
TOJBKO €CITM KOMaHJa OCYIIECTBISET IOCTYI K maMsATH. Ecnu ke B KOMaHzIe He
MpelycMOTpeHO oOpalieHne K MaMATH, TO CETMEHTHBIM pPerucTp He YUHTHIBa-
erca. Ckaxewm, koManga LEA r16,A He oOpamaercs K maMsTH, OITOMY aapec
A He OyAeT CerMeHTHpPOBAThCS, T. €. 0 3TOH KOMaHJAE BBITIOJIHIECTCS OIeparlis
rl6:=Awuch, a He onepanus rl6:=Aalc.

W, HakoHel, paccMOTpUM elle OOHY, Hamboyee HHTEPECHYI0 OCOOCHHOCTD
cermMeHTUpoBaHus aapecos B [1K.

7.1.3. CermMeHTHbIe PErHCIPbI 10 YMOTYAHHIO

Ecmu nmpoaHanu3upoBaTh peabHbIE MAIIMHHBIE MPOrPaMMBI, TO MOXHO 3aMe-
THTb, YTO B HHX B OOIIEM-TO YKa3bIBAIOTCS afipeca BCEro M3 Tpex obiacTeil maMsTH
- CerMeHTa KOMaHj, CerMEHTa JaHHBIX M CerMeHTa creka. Hampmmep, B KoMaHmax
mepexofia BCerza YKas3bIBAIOTCA ajipeca APYTMX KOMaHJ,- T. €. 3TO CCBUIKM Ha Cer-
MEHT KOMaHJ - Ty OONacTb NMaMATH, I[J€ PAacIONaraloTcs KOMaHABl IPOTPAMMBL.
B xomaHnax, paboTAIOIIMX CO CTEKOM, €CTECTBEHHO, yKa3bIBAIOTCS ajpeca U3 cer-
MEHTa CTeKa - 00JTacTH MaMATH, 3aHHIMaeMOi CTeKOM. B OCTanbHBIX ke KOMaHIax
(mepechuikax, apuMETHIECKHX U T. 1) YKa3bIBAalOTCS, KaK MPaBHIIO, ajpeca W3
CEerMeHTa JaHHBIX - TOH 00nacTu maMsATH, IZie PacHONOkKEHBI IepeMEeHHbIE, MACCHU-
BBI U JIPYTHE JaHHBIC IPOTPaMMBL

C yuerom 3TOlif 0ocobeHHOCTH peanbHbIX Hporpamm B IIK mpusSAT psnx co-
INAIICHUH, KOTOpHIE IIO3BONAIOT BO MHOTMX KOMAaHAaX HE YKa3bIBaTh SBHO
CETMEHTHBIE PETUCTPHI, a MOAPa3yMeBaTh UX MO yMOIYAHUIO.

Bo-mepBBIX, HOroBapHBaIOTCA, YTOOBI HaudalbHBIE afpeca ITUX TPeX CerMeH-
TOB MAaMATH BCETAa HAXOAWINCh B ONPENETICHHBIX CETMEHTHBIX pETHCTpax, a
uMeHHO: peructp CS nomkeH ykas3bBaTh Ha HAa4alO CETMEHTAa KOMAaHJ, PErucTp
DS - Ha Hayano cerMeHTa AaHHBIX, a PETHUCTP SS - Ha HAYAJIO CETMEHTA CTeKa:

CS-)

Uro xe Kacaercs peructpa ES, ToO OTHOCHTENBHO HEro HET HUKAKHUX JOTOBOPEH-
HOCTEH, OH CBOOOZIEH M MOXET yKa3bIBaTh HA TI00O0IH CErMEHT MaMSITH.

Bo-BTOpBHIX, JoropapuBamTcia o cienyromem. Ilepen anpecamu
nepexona peructp CS gBHO He YKa3blBaeTCs, OH MOJApa3yMeBaeTcs
IO yMOJIYaHHIO, HalpuMep, B KOMaHJIEe Hepexoda JOCTaTOUYHO YyKa-
3aTh Tonbko MeTky (JMP L), mpedpukc xe CS: Oymer moGaBieH

CermMeHT KOMaHa

DS >
CermMeHT AaHHbIX

SS 2
CerMeHT cteka
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apromatuueckun (JMP CS:L). IIpu ccelakax Ha CErMEHT JaHHBIX MOXHO SIBHO HE yKa-
3b1BaTh peructp DS, oH moapasymeBaercs MO yMOJYaHMIO; HamnpuMep, eciu X - ums
nepeMeHHoi, To BMecto komanael MOV DS:X,0 moxno mmcates mpocto MOV X,0.
W, HakoHel, AOroBapuBalOTCs, 4YTO IPH CCBUIKAX HAa CTEK MOXXHO SBHO HE YKa3blBaTh
peructp SS, OH HOApa3yMeBaeTCs 10 YMOIYAHHUIO.

bonee TouHO mpaBmia 0 BEIOOpE CErMEHTHBIX PETHCTPOB IO YMOIYaHUIO (OpMynu-
pYIOTCS ClemyromuM 00pazoMm:

* Apnpeca mepexona Bcerga cerMeHTupyroorcs mo peructpy CS.

* B Tak Ha3bIBaeMbIX CTPOKOBBIX KOMaHIax JAEHCTBYIOT 0COObIe COTJIalICHUs
(cm. pa3g. 10.1).

* Bo Bcex OCTaJbHBIX KOMaHJaX:
eClIM aZipec B KOMaHIe He MOAM(DUILMPYETCS WMIM €CIM OH MOAU(PHULUUPYETCS, HO
cpean MoaudukatopoB HeT peructpa BP, To 3TOT ampec cumraercs CChUIKOI
B CErMEHT JAaHHBIX M MOTOMY IO YMOJYAHHIO CErMEHTHPYIOTCS 1o peructpy DS;
ecnu axpec moauduuupyercss mo BP, To OH cuHMTaeTcs CcChUIKOM B CTEK
U MOTOMY 110 YMOJIYaHHUIO CErMEHTHpYETCs 1o peructpy SS.

(3nech crnemyeT yTOYHUTb OJHY BElllb, CBSI3aHHYIO C KOCBEHHBIMU Iepexojgamu. Pac-
CMOTPHM TaKoil ¢parmeHT:

XDW L

JMP X ; JMP DS:X = goto CS:L

L: ...

B kxomange mepexoma X - 3TO elle HE ajpec Nepexoja, a aapec ToH suelku, riae
HaxoAuTcs ajpec nepexona. Iloaromy B faHHON KoMaHJIe mojpazyMmeBaercsi, 4To X sB-
JSeTCA aApecoM M3 CerMeHTa NAaHHBIX U HOTOMY IO YMOJYaHMIO CETMEHTHPYETCS 10
peructpy DS. Ho BoT korma us sroit sueiiku BbiOpaH angpec nepexoxa (L), To yx oH-
TO cerMeHTHpyeTcs mo peructpy CS.)

Hrak, eciu B KOMaHJe HE yKa3aH CEIMEHTHBIH PErHCTp, TO OH BBIOMpaeTcs coriac-
HO 3TUM mpaBuiaM. Ho eciim cerMeHTHBIH pPerucTp ykasaH sIBHO, TOrJa 3TH IIpaBHiIa
HE JEHCTBYIOT, a MCHOJIb3YeTCs YKa3aHHBIH PErucTp.

YTo malOT pacCMOTPEHHBIE COTJIAIIEHUS O CErMEHTHBIX perucrpax? A To, 4TO €clu
UX IMPUAEPKHUBATHCA, TOrJa B OONBLUIMHCTBE KOMaHJ HE HAJ0 SBHO yKa3blBaTh CEIMEH-
THBIE PErHCTPBI, IOCKOJBbKY HYXHblE B KOMaHJaX pErucTpbl KakK pa3 COBIAJaloT
C perucTpami, NOApPa3yMeBaeMbIMU 110 yMOJYaHMIO. VMIMEHHO IO 3TOH NpUYMHE Bce
IPOrpaMMbl, KOTOPbIE Mbl J0 CHX IOp MHUCAIH, ObUIM NpPaBUIbHBIMU, XOTS MBI B HHUX
HUKaKHE CEIrMEHTHBIE PErMCTPBHl U HE YKa3bIBalH.

Beiroga ot 3THX COriameHuil Takke M B TOM, YTO OHM IIO3BOJSIOT COKPAaTHUTb pa3-
MEpbl MAaLIMHHBIX IPOrpaMM, MHOCKOJbKY Iepe] MOJABISIOMUM OOJbIIMHCTBOM Ma-
HIMHHBIX KOMaHJ MOXHO HE CTaBUThb KOMaHABI-pPe(UKCH, KOMaHIbl HpopadoTaloT
IpaBWIBHO U Oe3 Hux. MIMeHHO pamau 3TOoro m mounun Ha "BeIHOC" TpeQUKCOB 3a Ipe-
JeNbl MAIIMHHBIX KOMaHJ: ecilu Obl mpeduKc ykasplBaJics B caMoil KOMaHJIE, TO CO-
IJIAIIEHUs. HUYEro He Janu Obl - MecTO M IpeduKca BCE PaBHO OCTABalOCh Obl B KO-

ONATIOr-MUDT
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MaHJe, U 3TO MECTO BCE PAaBHO HaAO OBLIO ObI 4eM-TO 3amonHATh. [Ipedukcel ke Kak
OTZAeJbHbIE KOMaH/bl MOXHO OIyCKaTh, HE YKa3bIBaTh.

Wrak, ecnu NpUAEPKUBATHCS COTIAIIEHUH O CETMEHTHBIX pErucTpax, TO TEKCT
nporpammbl Ha SIA Oyner kopode W pa3Mep MAIlIMHHOW MpPOTrpaMMbl OyAET MEHbIIE.

A 4to Oyzmer, eciM 3THX coOrjamieHuid He npuaepxkuBathes? Torma npuaercs B KO-
MaHJax BBINUCHIBATh IIOJIHBIC aJpecHble mapbl. Hampumep, e€ciM Mbl YCTaHOBUIU
Ha Hayajno obmacTu HaHHBIX He peructp DS, a, ckaxewm, peructp SS, Torma st
saceuikd 0 B sueiiky X u3 3roil obmactu HyXHO mnucath komauny MOV SS:X,0;
nucath ke komanay MOV X,0 yxe Hemb3s, T. K. oHa Bocrmpumercs kak MOV DS:X,0
u noromy 3aunuier 0 HeM3BECTHO Kyaa. SICHO, YTO Jyulle NPHICPKUBATHCS YKa3aHHBIX
COTJIAIICHUH, €CIIM MBI HE XOTHM BCE BPEMsl BBINHUCHIBATH NMPEGUKCEHI.

OTMeTHM, YTO OJHO M3 ITHX COIJIAIICHHMN HENb3sl HApyIIaTb HU B KOEM Cllydyae: pe-
ructp CS Bcerma 00s3aH yKa3plBaTh Ha HA4allo CErMEHTa KOMaHA. JTO OOBICHIETCS
tem, uto B I[IK agpec ouepemHoil KOMaHIBI, KOTOPYIO HAIO BBHIIOIHUTH, BCETAA yKa3bl-
Baercst mapoit peructpoB CS u IP, rae ykazarenp xkomana I[P comepXuT cMmemieHue 3Toi
KOMaH/bl, OTCYMTAHHOE OT Hadaja cerMeHTa komaHa. [loatomy, ecnu peructp CS Oy-
JIeT yKa3blBaTh HE Ha Hayajo CerMeHTa KOMaHJ, TO MOBEJIeHHE MAalIMHBI OyJaeT Hempea-
ckazyeMbIM. [lo 3Toil xe mpuumHe mepen aapecaM Iepexoaa Helb3sl yKas3bIBaTh Ipe-
¢dukc, ornuuneiii ot CS: (mpedukc ke CS: MOXKHO HE YKa3bIBaTh, MOCKOJBKY OH U TakK
NOAPa3yMeBaeTCs 10 YMOJIYAHUIO).

Temepp paccMOTPUM TaKOW BOINPOC: €CIH NPHACPKUBATHCS COTVIAIEHUH O Cer-
MEHTHBIX PEruCTpax, TO CYIIECTBYIOT JIM CllyyaW, KOTAa IPUXOJUTCS SIBHO YKa3bIBaTb
cerMeHTHbIe peructpbl? [la, Takue ciyyau UMEIOTCS, U MX B 0OIIEM-TO 1Ba.

IlepBrIit - 3TO KOrJa MBI B IIEJIOM HPHACPKUBAEMCS AAaHHBIX COTJIAIIEHHWU, HO B Ka-
KOM-TO 4aCTHOM CJIydae XOTHM HMX Hapyumwutb. IlycTh, K mpuMepy, Mbl XOTHM 3aIlMCaTh
B peructp AX coaepxxumoe siueiiku L, pacmonokeHHOH B cermeHTe KoMania. Mcmomnb-
30BaTh 31ech KoMmanay MOV AX,L Hemb3s, NOCKOJIbKY OHA BOCIPUMETCS Kak
MOV AX,DS:L u moromy 3amumietr B AX coaepXuMoe sSYeHKH, UMeEIoUleil cMelleHne
L, HO Haxopsmieics HE B CerMEHTE KOMaHJ, a B CerMeHTe AaHHbIX. Kak BHIHO,
Hac 3/eCh HE yCTpaWBaeT COTJAIIeHHe O TOM, 4TO B komaHae MOV mo yMmomuaHUIO
Oepetcs peructp DS, mo3sromy Mbl 00s3aHBI SBHO yKa3aTh TOT CErMEHTHBIH PEruCTp,
KOTOpBIl HAM HYKEH, T. €. Mbl 00s3aHbI 3anucateh koMmanay MOV AX,CS:L.

Bropoii cay4ait - 370 KOraa HaM Hajo paboTaTh C CErMEHTOM MaMSTH, OTIHYHBIM OT
CerMEHTOB KOMaHJ, JaHHBIX M CTeKa. B 9TOM ciiyyae Ha Hayauo 3TOr0 CErMeHTa ycTa-
HaBIUBalOT peructp ES um mpu ccbuikax Ha SYEHKH 3TOTO CErMEHTa HCIONb3YIOT NaH-
uelii peructp, nanpumep: INC ES:Y. Onyckats 3mecs mpedukc ES: Henp3s, T. K. OH
He TMoapasyMeBaeTcs mo ymonuanuio. OTMETHM MNOMyTHO, 4To peructp ES kak pas
U NpeJHa3Ha4yeH /ISl paboThl C JIOTMOJHHUTENBHBIMH CETMEHTAMU IaMSTH.

Wrak, umeroTcs ciyyad, KOrja IPUXOIMTCS SIBHO YKa3bIBaTb CEIMEHTHBIC PETHCTPBI,
HO, K CYACTblO, TH Cllyyau BCTPEYAIOTCA PEAKO, M B OOJBLUIMHCTBE KOMAaH] YKa3blBa-
I0TCSl HE TOJIHBIC aJPECHBIC Maphl, a TOJIBKO CMEIICHUS.
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7.2. IIporpammHbIe cerMeHTbI

PaccMOTpeHHBIE COTJIALICHUS! O CErMEHTHBIX PErMCTpax 3acTaBIIIOT HAC CIETYIOLIUM
o0pa3oM CTPOMTb NPOrpaMMy: B OJHOM CErMEHTE MaMATH Haq0 Pa3MECTHTh BCE KO-
MaHJbl IPOrpaMMbl M ycTaHOBUTH peructp CS Ha Hayamo 3TOr0 CerMeHTa, B JPYroM
CerMEHTE HaJ0 Pa3MECTHTh BCE JIAaHHBIE MPOrpaMMbl M Ha €ro Havajo yCTAaHOBHUThH pe-
ructp DS, a TpeTuii cerMeHT HagO OTBECTH MHOJ CTEK M yCTAHOBHUTH HA €r0 HAYalo pe-
ructp SS. Ho mpeanoxenus Hameid mporpammbl Ha SJA pa3memiaeT B MaMsITH acceM-
onep, a He Mbl. Kak jxe accemOnep ompexnenser, Kakue NPEJUIOKEHHS B KaKOM Cer-
MeHTe pa3meriats? OTBET TakoW: OH 3TOTO HE 3HAET, 3TO MOJIKHBI COOOILIUTH SIMy MBI
camu. U nemaercs 3TO Tak: Bce MPEUIOKEHHUS, KOTOPbIE Mbl XOTHM DPa3MECTHTh B OJ-
HOM CErMEHTE MaMATH, Mbl 0053aHbl B TEKCTE MPOrpaMMbl OOBEAMHHUTH B TaK Ha3blBae-
MBIl TIPOTPAMMHBI CETMEHT. OJTO aHaJlor CerMeHTa NamsITH, HO B TepMuHax SA.
IIporpaMMHBINl CErMEHT UMEET CIEAYIOIIYI0 CTPYKTYpY:

<ums cermenrta> SEGMENT <mnapameTpbr™>
<IpeaIoXKeBHe>

<HpeanoKeHHe>
<ums cermeHTa> ENDS

IIporpaMMHOMY CEerMEeHTY HaeTcs HMs, KOTOPOE JOJDKHO OBITh MOBTOPEHO ABAXKIBI -
B nupektuBe SEGMENT, otkpsiBaromeii cerment, u B gupektuBe ENDS (end of
segment), 3akpbiBaroniei ero. Mexay 3TUMH JUPEKTHBAMH MOXET ObITh YKa3aHO JIO-
60e uucio mObIX mpeanokeHuil. CMbICT Bcell 3TOH KOHCTPYKIHMH TAKOB: MBI 3asiaisi-
eM accembOiepy, uTto Bce mpemioxeHus mexay nupektuBamu SEGMENT u ENDS on
JIOJDKEH pa3MeCTHUTh B OJHOM cerMeHTe namsaTd. Ho mpu 3TOM Hajgo MOMHUTB, YTO pas-
Mep CerMeHTa MaMsATH He AO0JKeH mpeBbimats 64 KO, mo3ToMy yKa3aHHBIX MpeasIOxKe-
HUIl JOJDKHO OBITH CTOJNBKO, YTOOBI B COBOKYIMHOCTH OHU 3aHuManu He Oonee 64 KO,
uHave acceMOiiep 3adUKCHPYET OMIUOKY.

OTMETHM, YTO B NPOrpaMMe MOXKET OBITh HECKOJBKO CErMEHTOB C OAHUM M TEeM Xe
umeneM. CuuTaeTcs, YTO 3TO OJUH CEIMEHT, NPOCTO OH MO KAKOH-TO MPUYMHE ONHCAaH
[0 4acTsAM; BCE NMPEUIOKEHUS ITHX dacTell acceMOiep COCAMHHT BMECTE.

ITapamerpsr gupektuBel SEGMENT Oyayt paccmorpensl mo3xe (B pasm. 12.3),
a TMOKa JIMIIb OTMETUM, YTO MapaMeTpbl B OCHOBHOM HY)XHBI TOI/la, KOTJa NporpaMma
OoJbIass U XPAaHUTCS B HECKONbKHX (aijgax, W MmapaMeTpbl yKa3bIBAKOT, KaK 00beau-
HATh 3T (aiinel. Ecnu ke mporpamma Hebonbliasi, ymeuaercs B ogHoM (aiine, Torma
mapaMeTpsl He HYXHbI (KpOMe OJHOro, 0 KOTOpPOM OymeT paccka3aHo B 3TO# Triase).

IIpuMep mporpaMMHBIX CETMEHTOB:

A SEGMENT
Al DB 400h DUP(?)
A2 DW 8
A ENDS

B SEGMENT
B1 DW A2

MATIOr -V
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B2 DD A2
B ENDS
C SEGMENT

ASSUME ES:A, DS:B, CS:C
L: MOV AX,A2
MOV BX,B2

C ENDS
I/ICHOJ'H)Syﬂ 3TOT INPUMEP, YTOYHHUM KOC-KAaKHC BCIIH.

Buvipasnusanue na epanuyy napazpaga

B ob0mem ciydae acceMmOiep pasMmemaeT B NaMATH IPOTpaMMHBIE CETMEHTHI IOCIE-
IOBAaTeNbHO APYT 3a APYroM, IOpUYeM KaXIblf M3 HHX OH O0S3aTEIbHO pa3MeliaeT
¢ azpeca, KpaTHOTO 16, - ¢ TpaHMIBI Tak Ha3biBaeMoro maparpada (maparpadom B 1K
Ha3bIBAalOT yYaCTOK MAMATH, HaYMHAIOIUNCSA C agpeca, KpaTHOTO 16, M COCTOSAIMIEro H3
16 ©OaiitoB). Ilycts, Hampumep, cerMeHT A pasmemnieH ¢ abcomoTHOro agpeca 10000
Torma Bce IpeANOKEHHS 3TOTO CETMEHTa 3aiMyT B IaMATH OalfThl ¢ aipecaMH OT
10000h no 10401h. ITocne sTOro mepBblit cBOOOAHEINH OaiiT Oyxer umers anpec 10402h.
On He kpateH 16 (He okaHumBaerca Ha () W c Hero Hemb3s pasMemaTh CEerMeHT B,
MO3TOMY acceMOiep MpomycKaeT 3TOT U MOCIeAylomue OalTHl BIUIOTH 4O Onmkaimero
Oaiita ¢ azxpecoM, kpaTHeIM 16. DTo azpec 10410h. C nero accembGiep W HauyHeT
pasMelleHHe MpeUIoKeHuil cerMeHTa B, 3aHsB mox Hux 6 OaiitoB. Cerment C Oymer
pasMenieH co cienylliero aapeca, kpatmoro 16, 1. e. ¢ 10420h. Takum oGpasom,
acceMOiep caM CIEIUT 3a TE€M, 4TOOBI CETMEHTHl pa3MEINalliCh B MaMATH C aJpecoB,
KpaTHBIX 16, n3baarss Hac OT 3Toil 3a00THI.

3nauenue umenu cezmenma

AcceMmOiep NPHUIHCHIBACT HMMEHH KaXXAOTO INPOTPAMMHOIO CEIMEHTa OIpeAelIeHHOE
3HaueHHe. VM sBIseTCS HOMEp COOTBETCTBYIOIIETO CETMEHTAa NaMATH, T. €. IepBEHIC
16 OuroB (mepBble 4 IIeCTHAAUATEpPUYHBIE LU(PBI) HAYAIBHOTO ajapeca JaHHOTO
cerMeHTta. B Hamem npumepe umeHu A Oyzaer mpunucano 3xHadenue l00Oh, umenu B -
snayenue 1041h, a umenu C - 3nauenue 1042h. BeTpedas B TekcTe MporpaMmbl HMs
cerMeHTa, acceMbiep OyaeT 3aMeHATh €ro Ha AaHHYI0 BeIH4YHHYy. Hampumep, komaHza

MOV AX,B
6y[[eT BOCIIPUHUMATBHCS aCC€M6J’I€p0M KakK KoOMaHJJa
MOV AX,1041h ;AX:=Boblep cermeHra B

OtmetHM 0c0060, 4TO B SIA MMEHa CETMEHTOB OTHECEHBI K KOHCTAHTHBIM BBIPAXKEHH-
AM, a He K aapecHBIM. Ilo3ToMy Hama KOMaHJa 3alHChIBaeT B perucrp AX dmcio
1041h, a He comepxkumoe siueliku mo Takomy azapecy. (ITo 3Toit ke mpuuMHE KOMaHAa
LEA AX,B Oynmer BocupmHHMaThCs Kak ommbouHas, T. K. B LEA Hemp3s yka3eiBaTh
KOHCTAHTY.)
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Onepamoput OFFSET u SEG

Ilpu TpaHCcnsAuMM NpeIUIOKEHHUIl cerMeHTa acceMOliep CTaBUT B COOTBETCTBHE OIIM-
CaHHBIM B HEM HMMEHaM IMEPEeMEHHBIX U METKaM ajpeca - CMELICHUS COOTBETCTBYIOLIUX
s'YeeK, OTCUMTAHHBIE OT Hayaja cerMeHta. B Hamem mpumepe uMsi Al momydut cme-
menne 0, umsa A2 - cmemienne 400h, mma Bl - cmemenue 0, ums B2 - cmemenue 2,
umsi L - cmemenne 0. MMenHo Ha 3Tm ajapeca (cMerieHus) acceMmOiep U 3aMeHSET
UMEHa, KOTJa BCTPEYaeT MX B TEKCTE IPOrPaMMBI.

IIpu »TOM, HamOMHUM, HUMEHa MEPEMEHHBIX M METKH paccMaTpuBaioTcs B SIA kak
azpecHble BbIpaxkeHUs. Ho B sA3bIKe €CTh BO3MOXHOCTb paccMaTpUBaTh UX M KaK KOH-
CTaHTHbBIE BBIpaXeHHs, Ui yero ucmonssyercs omeparop OFFSET (cmemenue):

OFFSET <wubis>

3HaYCHHEM ONEPaTopa SBISETCS CMCIICHHE YKAa3aHHOIO HWMEHH, OTCYMTaHHOE
OT Hayaja TOr0 CerMEHTa, B KOTOPOM OHO OmmcaHo. [103ToMy B HamieM mpuMepe:

OFFSET Al - 0, OFFSET A2 - 400h, OFFSET B1 - 0

IIpu 5TOM 3HauYeHWe NAaHHOTO OIepaTopa paccMaTpUBaeTCs KaK KOHCTAHTAa, a HE aj-
pec. ITosTomy umeem:

MOV AX,A2 ;AX:Mconmepxumoe sueiku A2 (AX:=8)
MOV AX,OFFSET A2 ;AX: =cmemenune A2 (AX:=400h) - LEA AX,A2

Hrak, A2 - sto aapec, a OFFSET A2 - 3To KOHCTaHTa, XOTS IO BEJIMYWHE OHU CO-
BIAJIAIOT.

Paccmotpum mpumep, rae moneseH 3ToT omeparop. Ilycts B peructpe BX Haxoaurtes
azpec Hekotoporo snementa maccuBa Al, 1. e. BX=Al+i, u nago B BX 3amucate uH-
IeKc sToro siaeMenrta, T. €. i. Caenars 3Tto koManmo SUB BX,Al Henn3s, T. K. oHa
BeIuTeT U3 BX comepkuMoe HayalnbHOIO dJIeMEHTa maccuBa Al, a He agpec 3TOTo diie-
MeHTa (K TOMYy Je 37ech OyJaer BbluMTaHue Oaiita u3 cmoBa). Ho BoT komanga
SUB BX,OFFSET Al mnpaBunpHO pemdT Hamry mpodiemy, T. K. u3 BX BbeiuTer
umenHo agpec Al: BX:=BX-aapec(Al)=b

B SIA ectp Takxke omepaTop, KOTOPHIH MO3BOJISET y3HATh, B KAKOM CETMEHTE OMHUca-
HO UMs MepeMeHHON minu meTka. D10 omepatop SEG (cermenr):

SEG <ums>

Ero 3HadyeHueMm sanseTcss UMs TOTO INPOrPAMMHOTO CErMEHTa, B KOTOPOM OIIMCAHO
UM, YKa3aHHOE KaK OIepaH], a TO4YHee - 3HAa4eHHe HUMEHHM OSTOTO CErMEHTa,
T. €. HOMEpP COOTBETCTBYIOILIET0 cermMeHTa mamsATH. [losToMy B Hamem mpumepe:

SEG Al « SEG A2 = A = 1000b
SEG Bl = SEG B2 = B = 1041h
SEG L = C = 1042h

IIpu aToM 3Hauenue omeparopa SEG cunmTaercs KOHCTAHTOM:

MOV BX,SEG Bl ;BX:=B=1041h (mo He BX:=0)

"AnAnor-mmoun’
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Adpecnvie  nepemenHble

Tenepb yTouHHM, Kak accemOiep oOpabaTbiBaeT ONMMCaHHE NMEPEMEHHBIX, B KauecTBE
HayaJbHBIX 3HAYEHHUH KOTOPBIX yKa3aHbl aJpecHble BBIpaXKEHHUs. Takue epeMeHHbIe
OMHCHIBAIOTCS ¢ TMomompio aupektuB DW m DD. B mamem mpumepe B KadecTBe Ha-
JaJIPHOTO 3HadeHUs nepeMeHHbIX Bl m B2 yka3aHo mms mepemenHoit A2, T. e. aapec
9TOi mepemenHoil. Ho kakoit agpec - aGCONIOTHBIH MM OTHOCUTEIbHBIH (CMeELIeHHE) -
3nech umeercst B Buay? [lpaBuia 3mech Takue: €CIM UMS MEPEMEHHON HIM METKH
(1nbo azmpecHOe BBIpaKEHHE, COAEpKallee TaKoe MMS WIM METKY) yKa3aHO Kak oIep-
ann aupektuBbl DW, TO accemOiiep 3aMeHseT UMs Ha €ro CMEIIGHHE, HO €CIH MM
ykazaHo B gupektuBe DD, Torma accemOiep 3aMeHsSET €ro Ha aJpecHylo Iapy, COCTO-
SOIyI0 M3 HOMepa CEerMeHTa, TAe ONHMCAaHO 3TO WMs, M U3 CMEIICHHS HMEHH BHYTPH
JIAHHOTO CerMeHTa (9Ta ajapecHas mapa ompeaesser abCOJIOTHBINH aapec UMEHH):

Bl DW A2 skBuBaneHTHo Bl DW offset A2
B2 DD A2 skBuBaneHTHo B2 DD seg A2 : offset A2

Taxum o6pa3oM, XoTd B aupekTHBe DD MBI yKa3bIBaeM TONBKO UM U HE yKa3bIBaeM
HHUKAaKOT'0 CErMEHTa, acceMOllep caM OIpeNeNseT 3TOT CerMEHT U HPHCOEIHHACT €ro
K cMemieHuo. [Ipu 3TOM, B cmily "mepeBepHYTOro" NMpeacTaBICHUS ABOWHBIX CJIOB B Ia-
maru IIK, gacTe seg 3ToH mapsl OKa3bIBaeTCA BO BTOPOM CJIOBE JAHHOTO JBOWHOTO
cinoBa, a yactb offset - B mepBom cioe (B2: offset, B2+2: seg).

OTMeTHM Takke, 4To B AupekTuBe DD Kkak omepaHA MOXHO yKa3aTb afpecHyI0 Hapy
CIICIYIONIEro BUJA:

<UMSI CEIrMEHTa»:.«aJlpeCHOE€ BBIPAXECHHUEH»
Hanpumep:
DD A:B2

B stom cirygae accembiep 3aMeHsSeT UM CETMEHTa Ha €ro HOMEp, a BOT HMs Ilepe-
MEHHOH 3aMEHAeT Ha €ro CMeENIeHHe, HO OTCUYMTAaHHOe HE OT Hadaja TOTO CETMCHTAa,
IJie OHO OIHCaHO, a OT Hadala yKa3aHHOTO cerMeHTa. Hampumep, B Hame#dl OUpeKTHBE
ums A Oyzner 3ameneHo Ha I0OOh, a umsa B2 - na 412h, 1. k. aGcomoTHBII anpec mepe-
menHo B paBen 10412h, a aGcomroTHblil agpec Hauvana cermeHta A pasen 100OOh:
10412h-10000h=412h. 1 xoTs moAOOHBIE ONEpaHIbl JOMYCTUMBI, UMH HaJIO IOJb30-
BaThCS OCTOPOXKHO, T. K. DAcCTOSHHE OT Hadana CerMeHTa A 10 mepeMeHHoil B2
U3 JPYTOTO CETMEHTa MOXXET OBITh CIHIIKOM OONBIIMM U HPEB30HTH MaKCHMAalbHO
nomyctumyto BenmnmuuHy (64 KO) mns cmemenmit. Kpome Toro, kKak MBI yBHINM
B Tl 12, ©mpH TpaHCIAOMHM MPOTPaMMBl BO3MOXHA IEPECTAaHOBKA €€ CErMEHTOB,
U MOXET CIyYHTbCS TaK, YTO CETMEHT A OKaXeTCS DPACIIONIOKECHHBIM B HaMATH IOCIE
cerMeHTa B, rge ommcana mepeMeHHas B2, ® Torma cMmemeHHEe IOIYYUTCS
OTpUNATETbHBIM, YTO, KOHEYHO, HEAOIYCTUMO.
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7.3. Jupexktnsa ASSUME

Hrak, ecnmm Mbl OOBEOWHHIN KAaKHE-TO NMPENTOKCHUS B IPOTPAMMHBIH CETMEHT, TO
acceMOJiep pa3MECTHT UX B OZHOM CETMEHTE HaMATH. DTO 3HAYUT, YTO BCE €ro SUEHKH
MOXHO CETMEHTHPOBAaTh IO OJHOMY U TOMY X€ CETMEHTHOMY perucrpy. Ilo kaxkomy
uMeHHO? DTO ompenenseT aBTOp mporpaMMbl. CkaxeM, B HalleM MIPUMEpE MBI MOXEM
BbIOpaTh Juis cermenta A peructp ES, a mns cermenra B peructp DS. O cBoem BbIOO-
pe MBI JOJDKHBI COOOIIUTH acceMOiiepy, 4ToOBl OH MOT TPaHCIMPOBAaTh KOMAHABI HPOT-
paMMBI B COOTBETCTBHH C HAIIUM peIIeHHEM. J[elo B TOM, YTO €CIM B KOMaHAE Iepen
ONEpaHIOM M3 MaMATH SABHO YyKasaH mpedukc (Kak, HaOpuMep, B KOMaHJIE
MOV AX,ES:A2), torga ¢ atuM npedukcoM accemOiep U cHOpMHPYET COOTBETCTBY-
IOI[yI0 MAalmlMHHYI0 KoMaHAy. OJHAaKO BBINNCHIBATH BCSIKHH pa3 NpepHUKC HaKIAIHO,
MO3TOMY XOTEHNOCh OB, 4TOOBI MBI CaMH He YyKasbBanH npedukc (HampuMmep,
3amuchIBand Obl mpeabaynrylo komanay kak MOV AX,A2) u 4yToObl accemOiep 3a Hac
"nonuceiBan" HyxHbIH npeduxc. Tak BoT, 4ToOBl acceMOiep MOr 3TO clenath, OH H
IOJKCH 3HaTh, KAKOW CEIMEHTHBIH PErHCTP MBI BBIOpANM A KaKOTO CETMEHTA.

Hudopmanuss 0 COOTBETCTBHM MEXKIY CETMEHTHBIMH PETHCTPaMH U IPOrPaMMHBIMU
cerMeHTaMu coobmaercss accembiuepy ¢ mnomompblo aupexktuBsl ASSUME  (mpen-
TOJIaraTh):

ASSUME <mapa> {, <mapa>>
HITH ASSUME NOTHING
rape <mapa> - 9TO «CEeTMEHTHBIH PETUCTpP»:<HUMs CErMeHTa»
nu6o «cermeHTHBIE peructp»:NOTHING

Tak, yka3aHHOH B HalleM NpUMeEpe TUPEKTHBOU
ASSUME ES:A, DS:B, CSsC

MBI coobmaeM acceMbiepy, 4TO OIS CETMCHTHPOBAHHS aIpECOB H3 CETMEHTa A MBI
BeIOpanu peructp ES, mis appeco m3 cermenta B - peructp DS, a mis agpecos u3
cermenTta C - peructp CS, u Tpebyem oT accembiepa, 4ToOBl B KOMaHIAX, A€ IIpe-
¢buKCc He yKa3aH, OH Bce HMEHA M3 CETMEHTa A TpaHcaupoBan ¢ mpeduxcoMm ES:, nme-
Ha U3 cermeHta B - ¢ mpepukcom DS:, a umena u3 cermenta C - ¢ mpedukcom CS:.
B cBa3u ¢ atum komauny MOV AX,A2 u3 Hamero mpumepa accemOiep Oyner BOCIpH-
HHMaTh Kak cokpamenne komauael MOV AX,ES:A2, mockonbky mim A2 oOmuCaHO
B ceTMeHTe A, a Ha Hero, cormacHo nupektuBe ASSUME, ykassiBaer perumctp ES,
u moromy Oyzmer TpaHciupoBaTh ee ¢ npedukcom ES:. Komanma xe MOV Ax,B2
Oyzmer paccmaTpuBaThCs Kak cokpamenne komanael MOV AX,DS:B2, wu6o mis
cermMeHta B, rae ommcano ums B2, Mber BeiOpamu peructp DS, u moromy komanna
MOXET TPAaHCIHPOBAaThCA Kak ¢ mpeduxcom DS:, Tak um 6e3 Hero, IOCKOIbKY B 3TOH
komanae mnpeduxkc DS: moxmpasymeBaercs mo ymondaHuio (accemOiep BbIOMpaer
BapuaHT 0e3 mpedukca, T. K. OH SKOHOMHEe 10 ITaMATH).

HWrak, ecnu ¢ momompto aupektuBel ASSUME MBI coobum accem0iiepy 0 cooT-
BETCTBHH MEXIy CETMEHTHBIMH PETHCTPaMH M CETMEHTaMH, TO IOIy4uM IpaBo He yKa-
3bIBaTh B KOMaHax (110 KpaifHell Mepe, B OONBIIMHCTBE U3 HUX) HPEe(UKCH - OIMyIICHHBIC

MATIOr-MUDUT
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npeduKkcs OyneT caMOCTOATENbHO BOCCTAHABIMBATH acceMOuep. Kak oH 3To nemaer u
B KaKHX CIIydasXx OH HE MOXET BOCCTAaHOBUTH NMpe(HKCHI, OygeT MmogpoOHO PacCMOTPEHO
YyTb MMO3XKE, a MOKAa OTMETHM HEKOTOpbIe 0COOeHHOCTH caMoii nupekTuBsl ASSUME.

Ocobennocmu  oupexmuevr ASSUME

IIpexxne Bcero ormeTrnM, uto aupektuBa ASSUME He 3arpyxkaer B CerMEHTHBIE pe-
THCTPHl HadalbHBIC aJpeca CETMEHTOB (Takas 3arpys3Ka JAellaeTcs OTACNBHO - CM. cle-
Iy pa3fgen). DTOM AUPEKTHBOW aBTOP IPOTpaMMBl JIMIIb OOEIaeT, 4TO B MpOT-
pamMe OyIeT chelaHa Takas 3arpyska.

JupektuBy ASSUME MmoxHO pa3Mmemiate B J11000M MecTe HpPOrpaMMbl, HO OOBIYHO
ee yKa3hIBalOT B Hadaje cerMeHTa koMaHJ. Jleno B ToM, 4TO HH(OpMaIusi U3 Hee HyX-
Ha TOJNBKO IPU TPAHCIANUM KOMaHA, MO3TOMY IO CErMEHTa KOMaHJ 3Ta HH(popManus
elle He Hy)XHa, a IPH TPAHCIANUH IEepBOH KOMAaHIOU, IZie yKa3aHO Kakoe-InOo uMsi,
OHa yxke HyxHa. [lo3ToMy Hadano cerMeHTa KOMaHJ - KaK pa3 TO MECTO, TAe H HMeeT
CMBICI pa3MeIaTh 3Ty OUPEKTHBY.

Ilpu >TOM B QUpEKTHBE OOA3aTEIBHO NOJDKHO OBITH YKa3aHO COOTBETCTBHE MEXIY
peructpoM CS U JaHHBIM CETMEHTOM KOMaHJ, HHade IPH IOSalCHHH MEpBOH ke
MeTKH acceMbiuep 3adukcupyer omuoOKy.

Ecmm B gupextmBe ASSUME yka3zaHO HECKOJBKO Iap C OAHUM U TEM JKe
CeIMEHTHBIM PETHUCTPOM, TO MOCIHECIAHAA M3 HHX "OTMEHAeT" mperbIyIue, T. K.
KaXJOMy CEIMEHTHOMY DETHCTPY MOXXHO IOCTaBUTb B COOTBETCTBHUE TOIBKO OJAUH
cerMeHT. Hampumep, mo aupexTuBe

ASSUME ES:A, ES:B

acceMbiep OyzmeT cuuTaTh, 4TO perucTp ES ykassiBaeT Tonpko Ha cerMeHT B.
B TO e BpeMs Ha OIMH M TOT K€ CEIMEHT MOTYT YKa3blBaTh Pa3Hble CEIMEHTHBIE
peructpsl. Hampumep, coriacHo JUpeKTHBE

ASSUME ES:A, DS:A

CYMTaeTCs, 4YTO Ha CEerMeHT A ykaspiBaeT kak peructp ES, taxk m permctp DS.
B nmamHOM ciyuae accembiep momydaeT cBobomy B BBIOOpe HpeduKca, ¢ KOTOPHIM OH
IOJDKEH TPAHCIHPOBAaTh UMEHA M3 cerMeHTa A. Kak MBI yBHANM 4YyTh HO3Xe, B TaKOi
CHTyallUH acceMOiep OTHaeT IPEANOYTeHHE, €CIH MOXHO, TOMy NpedHKCY, KOTOPBIH
B TPaHCIHPYeMOH KOMaHJE IOApa3yMeBaeTCsl [0 yMOTYAHHUIO, IIOCKOJIBKY €0 MOXHO
OIlyCTHTh M Ha 3TOM C3KOHOMHTBH IaMATh.

Ecmu B mupektuBe ASSUME B kadecTBe BTOPOro 3JIeMEHTa Mapbl 3aJaHO CIIykKeO-
Hoe cinoBo NOTHING (umuero), Hanmpumep ASSUME ES:NOTHING, 10 3TO O3Haua-
eT, 4TO C JaHHOTO MOMEHTA CETMEHTHBII PerncTp He yKa3plBaeT HHM Ha KaKOWH CErMEHT,
4T0 acceMOiep He JOKEH HCIONB30BaTh 3TOT PErHCTP NPH TPAHCIALUH KOMAaHI M YTO
aBTOp IporpaMMbl OepeT Ha ceds 00A3aHHOCTh, KOTJa HaAO0, SBHO yKa3bIBaTh 3TOT pe-
rucTp. Ecam ke HyXHO OTMETHTh paHee YCTaHOBICHHBIC COOTBETCTBHS AT BCEX Cer-
MEHTHBIX PETHUCTpOB, Tornaa ucmoib3yercs nupektuBa ASSUME NOTHING.
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B mnporpamme nupektnBa ASSUME Mmoxer ObTh ykazana nwoboe umcio pas. Ilpum
9TOM HECKOJBbKO MOAPSI HIYIIMX JHPEKTHB MOXKHO OOBEAMHHTH B OaHYy. Hampumep,
MOCJIeI0BATEIbHOCTh TUPEKTUB

ASSUME ES:A
ASSUME DS:B, CS:C

9KBUBAJICHTHA OJIHOMU AUPEKTUBE
ASSUME £S:A, DS:B, CS:C

OnHAKo, eCIM MEXIy COCEJAHUMM IUPEKTUBAMHM UMEIOTCS KOMaHABI, TO OObeaHHe-
HUE JIUPEeKTHB He Bceraa Bo3MokHo. Hampumep, Bo d¢parmenre (ums A2 ommcaHo
B cerMeHTe A)

ASSUME ES:A
MOV CX,A2

ASSUME ES:B, SS:A
INC A2

umsi A2 B xomanne MOV Oyzper orrpaHciaupoBaHo ¢ npedukcom ES: a B komaHze
INC - ¢ npeduxcom SS:, Torna kak Bo ¢pparmenre

ASSUME ES:A, ES:B, SS:A
MOV CX,A2
INC A2

B o0enx komaHnax uMsi A2 OyJeT OTTpaHCIMpPOBaHO B mpedukcom SS:.

Buvioop ceemenmmpix pecucmpoe npu mpancaayuu  Komano

Teneps cdopmynupyem IpaBuia, M0 KOTOPBIM acceMmOyiep IPU TPAHCISALUMU KOMaH-
Ibl BbIOMpaeT mpeduKc Ui ONepaHia M3 NaMiaTH B TOM ciydae, Korjpa mnpeduxc
HE yKa3aH SBHO.

Ecnu B 3anucu onepaHjna HET MUMEHH, IO KOTOpOMY acceMOiiep MOr Obl ONpPENEIHTh,
B KaKOM CErMEHTE IaMATH PAcIlOOXKEeH ONepaHi, Torjaa accembiep BbIOMpaeT TOT cer-
MEHTHBIH PErucTp, KOTOpPHIH B 3TOH KOoMaHAe moapasyMmMeBaeTcs 1o ymosdanuto. Ha-
npumep, B komangze MOV AX,[BX] Oynmer BeiOpan mnpeduxkc DS:, a B komanzue
MOV AX,[BP] - npedpukc SS:.

Ecnu xe B omepaHie yka3aHO MMs IEPEMEHHONW MM MeTKa, Torjaa acceMmoOiyiep cMoT-
pHUT, OBLIO JIM 3TO UM yXKe ONHCAHO B MporpamMme. Ecim HeT, €ciiM 3TO CChUIKA BIepel,
Toraa accemOiiep Ipearnosaraer, 4To 3TO UMs JOJDKHO CEIrMEHTHPOBATHCS IO PErucrTpy,
KOTOPBIN B 3TOH KOMaHze MojpazymeBaercs 1o ymondanuto. Hanpumep, eciu X - cebliika
Brepen, To B komanae INC X wmm INC X[SI] Oyzmer nmompasymeBathest npedurc DS;,
a B komange INC X[BP+1] - npeduxc SS:. Ho ecam 3aTemM 0oOHapyXUTCsS, YTO 3TO
MPEAIOJIOKEHHE HEBEpHO, TorJa OyzaeT 3aduKcUpoBaHa omrumoOKa, T. K. "3aaHUM YuciIoMm"
accemOiiep He CMOXKET BCTaBUTh NPONYILIEHHbIH NpedHUKC - 11 HEro HeT yXKe MecTa.

Ecim B omepanzne TpaHCIMpyeMOH KOMaHAbI yKa3aHO UM M OHO YXe OIIMCaHo,
torga accemonep ompenenser no aupektuse ASSUME, kakue cCerMeHTHBIE PETUCTPHI
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IOCTABJIEHbl B COOTBETCTBUE CEIMEHTY, B KOTOPOM OIMCAaHO 3TO MMs. Ecnm Takux pe-
THCTPOB HeT, acceMOiuep ¢uxcupyer omubKy. B IpOoTUBHOM cilydae M3 3THX PETHUCTPOB
accemOuiep BbIOMpAeT PErucTp, NOAPa3yMeBaeMblii B KOMaHJIE IO YMOJYaHMIO, a €CIH
TaKOTO HET, BBIOMpAET J000# Apyroi.

VcraHOBUB, ¢ KaKMM INPe(pUKCOM HaJ0 TPaHCIUPOBATH ONEpaHi, accemOiep 3areM
CMOTPHT, HE COBNAJAET JH OH C NpedUKCOM, MOAPa3yMeBAacMbIM B KOMaHJE MO yMOI-
yanuto. Ecom He coBmajgaer, accembinep (GopMHpPYeT MAIINHHYIO KOMaHIY C 3THM
npedHUKCcoM, a ecIH cOBIanaeT - 0e3 mpedukca, T. K. OH HOIPOCTY JIUIITHHH.

TakoBbl mpaBuila, IO KOTOPHIM acceMOiep ompeienser, ¢ KakuM IpedUKCOM OH
JOJKEH TPAaHCIMPOBATh OMNEpaHJ M3 INaMATH, €clM Hpedukc He yka3aH sBHO. Kak
BUJIHO, OHH JIOCTaTOYHO 3amlyTaHHbl. OJHAKO B peajbHBIX MPOrpaMMax B OOJIBLUIMHCTBE
KOMaHJl B KauecTBE OIEpaH/a yKa3blBaeTCs MMs, KOTOPOE YyXe ONHCAHO B IMPOrpaMme
u cermMeHty koroporo no aupekrue ASSUME nocraBieH B COOTBETCTBHUE OINpPEJENIEH-
HBIII CErMEHTHBI pEerucTp, MoITOMy B TAKMX KOMaHJaX acceMOlep CaMOCTOSTEIbHO
U IpaBUIbHO mnonbeper HyxHBIA mpepuxc. M Tonpko B HEOOIBIIOM YHCIE CIy4acB
OPUXOJUTCS SBHO YyKa3plBaThb INpepukc. OTH ClIydau TakKoBbl (OHM BBITEKAlOT M3
PACCMOTPEHHBIX IpaBHII).

IlepBrIit cioywail cBsi3aH ¢ KOCBEHHBIMHU cChlIKamMu. Hampumep, npu TpaHCIsALUU KO-
manasl ADD DX,[BX] accembuep Boibeper npeduxc DS:, nmoxpazymeBaemblii B Hell 1o
yYMOJIYaHUIO, T. €. OyJeT cuurTaTh, 4TO B perucrpe BX HaxoaumTcs CChlIKa B CETMEHT
JaHHbIX. Ecnu Hac 3To He ycTpamBaeT, eclid Mbl 3HaeM, 4To B BX HaxoauTcs ccbluika
B IpYroil CerMeHT, HampuUMep B CErMEHT KOMaHJ, Torja Mbl 00s3aHbl SIBHO YyKa3aTh
HyxHbIll pedukc: ADD DX,CS:[BX].

Bropoit cnyuwaii cBs3aH co CCbUIKaMH BHEpej, T. €. KOrZla B KOMAaHJIE YyKa3blBaeTcs
uMs, KoTopoe OyJeT omMucaHo mnozxke. AccemOiep B TakOH CHUTyallUH HUCIOIb3YeT Cer-
MEHTHBII pErucTp, mojpa3yMeBaeMblii B KoMaHae 1o ymondanuto. Ecaum Hac 310
HE YCTpauBaeT, €CIIM Mbl 3apaHee 3HAaeM, YTO 3TO HMs OIMCBIBAETCS B CETMEHTE, Ha
KOTOPBIN YKa3bIBA€T MHOM CEIMEHTHBII PEerucTp, Torga Mbl 00sA3aHbI SBHO YKa3aTh 3TOT
uHOi peructp. Hampumep, B cienyromem (parmeHte

CODE SEGMENT
ASSUME CS:CODE, ES:DATAI
MOV AX,ES:X

CODE ENDS
DATA1 SEGMENT
X DW 23

DATA1 ENDS

B komanne MOV o6s3arensHo Hano 3amucate npepuxc ES:, 1. k. 6e3 Hero accemOGiep
OTTpPaHCIUPYeT KOMaHAy Oe3 mpedukca, a 3areM, BCTPETHB ONHNCAaHHE HMMEHH X
B cermeHTe DATAL, Ha KoTopbli ycraHoBiueH peructp ES, 3adukcupyer omuoOKy.
OnHaKo B JaHHOHM CHTyaIMH JIydlle JeHCTBOBATh IO-MHOMY: YTOOBI HE IIONAaJaThCs Ha
HOZ00HBIC OMIMOKU CO CCBUIKAMH BIIEpE] M YTOOBI IIOPEXKE BBHIMMCHIBATH IPEHUKCH IIe-
pel MMEHaMH, CIEeIyeT CErMEHTHI JaHHBIX pa3MelaTh IIepe] CerMEHTOM KOMAaHH, TOrIa
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HompocTy He OyAeT cChlIOK Brepea. JIpyrMMH ClIOBaMH, PEKOMEHJIYETCs pa3MellaTh
CErMEHT KOMaHJ| B CaMOM KOHI[E€ IPOTPAMMBI.

Tperuit cnyuail - 3T0 KOrga HEKOTOPOMY CETMEHTY Mbl HE IOCTaBUJIM B COOTBET-
crBue (B nupekruBe ASSUME) HUKakoil CerMeHTHBIN perucrp, W moromy accemoiep,
HE HUMes HYKHOH HMH(pOpPMAalUH, HE MOXET CaMOCTOSATEIbHO OIPENENUTb, C KAKUM
npe@HUKCcOM Halo TPAaHCIUPOBATh MMEHAa M3 3TOTO CErMEHTa (CUMTAETCS, YTO B 3TOM
cllyyae aBTOp Hporpammel OepeT Ha cebs OTBETCTBEHHOCTb YKa3blBaTb TaKOW Ipe-
¢uxc). IlogoOHON cuTyauu Tydnie U30erarb, €CIM Mbl HE XOTHM Iepel KakKAbIM HMe-
HEM M3 3TOr0 CErMEHTa SIBHO YKa3bIBaTb Npeukc.

W, nakoHewu, eme OJUH Cily4yai, KOrJa NPHUXOAMUTCS BBINHUCHIBATH MpeUKC, CBI3AH
C 3a/laHueM sBHBIX ajpecoB. Ecmm, k mnpumepy, B peructp AX Hajgo 3amnmcarh
colepKUMOe sS4YeHKM C aapecoM 5, To chemath 3To komaHmoiih MOV AX,5 Hemb3s.
Ipuunn 3gecy nBe. OpHa uymcro ¢opManbHas: B SIA SBHO yKa3aHHOE YHCIIO BCErJa
TPAaKTyeTCs KaK KOHCTaHTa (HENMOCPEICTBEHHBIH omepaHna), a He kak aapec. Iloatomy
Hama KoMaHzaa ompezenser omepanuto AX:=5. Jlpyras npuuuHa Oojiee BaKHas: Iaxke
€CJIM CYMTATh 5 aapecoM, OCTACTCS HEMOHITHBIM, M3 KAaKOTO CErMEHTAa IaMATH IOJKHA
Opatbes siueiika ¢ 3TUM aAPECOM, M0 KAKOMY PErMCTpY HaJ0 CErMEHTHPOBATb 3TOT aj-
pec. B SIA npoGnema ¢ ABHBIMHM aJipecaMu pellaeTCs CIEAyIoUM o0pa3oM: Iepeq Ta-
KHMHU ajapecaMi 00s3aTelIbHO HaJ0 yKa3blBaTh npedukchl. Hanpumep, eciu Mbl MeeM
B BUJYy 5-10 Y€Ky M3 CErMEHTa, Ha Hayalo KOTOPOro ykasbiBaeT peructp DS, toraa
MBI JIOJDKHBI 3amucaTh KOMaHiay B TakoMm Buae: MOV AX,DS:5. Drtum npepurcom Mbl
cpa3zy "yOuBaeM JABYX 3aillieB": BO-NEPBBIX, Npe(pUKC yKa3blBAaeT, YTO 5 HaJ0 BOCIpPHU-
HUMaTh HE KaK YHCIO, a KaK aJpec, W BO-BTOPHIX, OH pEIIaeT MpOoOJIeMy C CErMEHTHU-
poBaHHEM ajpeca.

TakoBbI ciy4ad, Korja B Iporpammax Ha SIA mpHXOAWTCS SIBHO yKa3blBaTh NpepuK-
cel. Ho, K cyacThio, OHM BCTPEYAIOTCS PEIKO, U B MOJABIAIOMEM OOJBLUIMHCTBE KOMaH]
npedHuKCH MOXHO HE yKa3bIBaTh.

B 3axmioueHue oTMETUM elle OJHY OCOOEHHOCTb TPAHCISALMU ONEPaHJOB M3 MaMATH,
HO YK€ BO3HHKAIOIIYI0 B TOM CIydae, KOTJa IIepei ONECPaHIOM SBHO yKa3aH IpeQuKC.
PaccmoTpuM crnenyromuii npumep:

DATA SEGMENT
X DW ?

DATA ENDS
CODE SEGMENT
ASSUME CS:CODE, ES:DATA
Y DW ?
L: MOV ES:Y,0

C onHo#t croponsl, B komanae MOV nomxeH ucnonb3oBaTbes npeduxc ES:, koro-
pBlil IBHO yKa3aH, HO C Jpyroil croponel, uMs Y onucano B cermeHre CODE, Ha Ha-
4yajo KOTOporo ycranosieH peructp CS, n moromy JOJKEH HCIOIb30BaThCs Hpedukc
CS:. C xakuM >xe mpedHKCOM HaJo TPAHCIUPOBATH 3Ty KOoMaHIy? B Takoil curyanuu
acceMmOiep mocTymaeT cleyIoIUM o0pa3oM: OH TPAHCIMPYeT KOMaHAy C yKa3aHHBIM
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npeduxcom (y Hac - ¢ ES:), a BMecTo uMenu Y MOJACTaBIsSET €ro CMeIleHHe, HO OT-
CYNTaHHOE He OT Hayana ero "pomHoro" cermenta CODE, a or Hayana TOro cermesra,
Ha KOTOpbIH ykasbiBaeT peructp ES - or nawana DATA. U ecnu B perucrpe ES, kak
noodeman aBTOp NPOrpaMMsl, JEHCTBUTEIBHO HAXOAUTCS HauyallbHBIM ajpec cerMeHTa
DATA, Torga chopmupoBaHHas TakuM o0Opa3oM MallMHHass KoMmaHaa Oyner paboTartb
MpaBUIIbHO, OyneT paboTaTh MMEHHO C NepeMeHHOH Y, a He ¢ X, Kak Obulo Obl, eciu
Ob1 mMsa Y 3ameHsuiock Ha ero cmemenue (0), OTCUMTaHHOE OT Hayajlga CErMEHTa
CODE. (Ormerum, OJHAKO, YTO €CIM HET HH(POPMALMHU O TOM, HA KAKOH CErMeHT
ycraHoBieH peructp ES, Torga accemOGnep 3aMeHUT MM Y Ha CMEIICHHME, OTCUMTAHHOE
ot Hayaina ero "pomHoro" cermenra CODE, coxpanuB npu stom npedukc ES:.)
IMogo6Horo pona 3anucu onepaHaoB Hano u3berartb. Jleno B TOM, UYTO paccTOSIHUE OT
Havana cermeHTa DATA 1o nepemMeHHOH Y MOXeT OBITh CIMIIKOM OOJBLIMM, IO3TOMY
cMelleHHe MMeHHM Y, oTcuuTbiBaemMoe oT Hawyasa DATA, MoxeT NpeB30HTH MakcH-
MaJlbHO JomycTumylo Benuuuny 64 K6. Kpome toro, kax Oyner pacckazano B ri. 12,
IpU TPAHCISLMU HPOrpaMMbl BO3MOXKHA I1€PECTAHOBKA €€ CerMeHTOB, M MOXET OKa-
3aTbest Tak, 4To cerMeHT DATA Oyner pacnosnoxen B namsatu nocine cermenra CODE,
U TOrjga cMelleHue Juist Y OKaKeTcs OTPUUATEIbHBIM, YTO, KOHEYHO, HEIOIYyCTHMO.
ITosTomMy Hano BHIOpaTh OJHO U3 JBYX - JMOO IOJHOCTBIO BO3JIOXKHUTh Ha accemOiep
OTBETCTBEHHOCTb 3a BBIOOP HpedUKCOB (Y4TO OOBIYHO M JAealoT), JUOO caMoMy SIBHO
yKka3biBaTh npeduxcsl. CMENBaTh K€ 3TH JBE JUHUM MOBEAEHHs HE CIIeLyeT.

7.4. HavaabHas 3arpy3Ka CerMEHTHBIX PerMCTPOB

Wrak, nupexktuBoit ASSUME MbI coolmiaeM, 4To BCe MMEHA M3 TaKUX-TO IpOTpam-
MHBIX CETMEHTOB MOJDKHBl CEIMEHTHPOBATHCS 110 TaKMM-TO CErMEHTHBIM DErucrpam,
n Tpebyem, uToObl accemObiuep (OpPMUpPOBAT MAIIMHHbIE KOMaHJIbI C COOTBETCTBYIOIUMU
npeduxcamu. OfHAKO 3TO elle He 3HAYuT, 4TO Iporpamma OyzneT paboTaTh MpPaBUIBHO.
CkaxeM, y Hac mno komaHaze MOV AX A2 Oyxger chopMupoBaHa KoMaHAa
MOV AX,ES:A2, no ecau peructp ES He Oyner yka3plBaTh Ha Hayallo CerMEHTa A, TO
Takas KoMaHja npopaboraeT HenpaBuibHO. HyXHO emle, 4TOObl B CErMEHTHBIX perucTpax
HAXOJAWINCh NPaBUJIbHbIE 3HAUCHHUS - HOMEpa COOTBETCTBYIOIIUX CErMEHTOB MaMSTH.
Ho B Hayaae BBHINOJIHEHHs NPOrpaMMBbl B 3THUX pPerucTpax Hu4ero Her. [1o3ToMy BbIIOJIHE-
HHUE IpOrpaMMbl HaJ0 HAYMHATH ¢ KOMaHJ, KOTOPbIE 3arpyXaloT B CETMEHTHbIE PErHCTPHI
HOMEpa COOTBETCTBYIOLIMX CEIMEHTOB MHaMATH (HamoMHHM, uto aupektuBa ASSUME
TaKylo 3arpy3ky He ocyliecTniser). PaccMoTpuM, Kak Jienaercs Takas 3arpyska.

ITycts peructp DS Hano ycraHoBuTh Ha Hayano cerMeHTa B. Hamomuum, 4rto umeHu
cerMeHTa B SIA mpumuchIBaeTCs 3Hau€HHE - NepBble 16 OUTOB HAaYaIbHOIO ajapeca 3TO-
ro CerMeHTa, a 3TO KaK pa3 TO, 4TO JOJDKHO OBITh 3allUCaHO B CEIMEHTHBIH perucrp,
MO03TOMY HaM HaJ0 BBINOJIHUTH NpHcBauBaHue DS:=B. OnHako cpenaTh 3T0 KOMaHJIOMH
MOV DS,B Henb3s, HOCKOJIbKY HMs CErMEHTa - 3TO KOHCTAHTHO€ BBIPAKEHHE,
T. €. HEeNOCPEJICTBEHHBIH omepaHa, a mno komange MOV 3ampemieHa mnepechuika
HEIOCPEACTBEHHOI0 OINepaHia B CerMeHTHbI peructp. IlosToMy Takyio mHepechlIKy
HAJ0 JleNaTh 4epe3 Jpyroi, HECerMEeHTHbIH peructp, Hampumep, yepes AX:

MOV AX,B
MOV DS,AX ;DS:=B
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AHanorn4Ho 3arpyxaercst u peructp ES.

UYro kacaercsa peructpa CS, To ero sarpyxaTb He Hajfo. JleJo B TOM, 4TO K Hayaly
BBIMTOJIHEHUS! MPOrPaMMbl ATOT PErucTp yxke OyJeT yka3plBaThb Ha HA4aJl0 CErMEHTa Ko-
Mana. Takylo 3arpy3ky cienaer onepalMOHHas CHCTEMa, NPEXIE YEM IIEPENAcT yNpas-
JIeHHE Ha IporpaMmmy, Mo3TOMy 3arpyxarb peructp CS B camoil mporpamMme He Hajo.

Teneps o perucrpe SS, KOTOpBHIH JNOJKEH yKa3plBaTh Ha Hayalo CTeKa. 3arpy3urh
3TOT PErucTpP MOKHO JBOSIKO. Bo-mepBBIX, €ro MOXHO 3arpy3uTh B CaMOW IporpamMMe -
Tak ke, Kak Mbl 3arpyxaem peructpsl DS u ES. Bo-BTopbIX, Takylo 3arpy3ky MOXHO
MOPY4HTh onepanuoHHoi cucreme. s storo B nupektuse SEGMENT, orkpsiBatomeit
ONHCaHHe CerMeHTa CTeKa, Halo yKaszaTh cneunanbHbiii napamerp STACK, nanpumep:

S SEGMENT STACK

B Takom ciywae 3arpyzka S B peructp SS OyneT BBHIIOJHEHA aBTOMATHYECKH O Ha-
Yajla BBIIOJHCHUS HPOrpaMMEl.  SICHO, dYTO M3 OSTHX JBYX BapHaHTOB 3arpy3Ku
peructpa SS sy4mie BTOPOH, MO3TOMY B JaJbHEHIIEM IPU ONUCAHUHM CETMEHTa CTeKa
Mbl Bceraa Oynem ykasbiBaTh nmapamerp STACK.

7.5. Crpykrypa nporpammsl. JlupektuBa INCLUDE

Teneps MBI MMeeM J0OCTaTOYHO HH(OPMALMU M, HAKOHEL-TO, MOMKEM paccKas3aTh
0 TOM, KaK BBINIIUT IOJHas nporpaMMa Ha SA. OTMeTuM, 4YTO KakKoH-11b0
(UKCHPOBAHHOW CTPYKTYypbl mporpamMMbl Ha SIA Her, HO A HEOOJIBIIMX IIPOrpamm,
B KOTOPOH HCIONB3yeTcs TpU CEerMeHTa - KOMaHJ, MAaHHBIX M CTeKa, THUIUYHOH
SBIISIETCA TakKas CTPYKTypa:

STACK SEGMENT STACK ;CEeTMEHT CTeKa
DB 128 DUP(?)

STACK END§

DATA SEGMENT JCErMEHT JaHHBIX
«OMHUCaHUuA HepeMCHHbIX u T. n.>

DATA ENDS

CODE SEGMENT ;CErMEHT KOMAaHJ

ASSUME CS:CODE,DS:DATA, SS: STACK
START: MOV AX,DATA

MOV DS,AX ;3arpyska DS
«OCTaJIbHBIE KOMAaHIbI nporpaMM1,1>
CODE ENDS
END START ;KOHEILl NMporpaMMbl, TOYKa BXOJAa

[TosicHUM 3Ty CTPYKTYpY IpPOTrpaMMBI.

B3anmHOe pacrosiokeHue CEerMeHTOB IPOrpaMMbl MOXKET OBbITh JIOOBIM, HO KakK Yye
0TMEYajoCh, YTOObI COKPATUTh B KOMaHJAax YHCIIO CCBUIOK BIepex M M30exkaTb Mpod-
JeM ¢ mnpepuKcaMu JUIs HUX, PEKOMEHJYeTCsl CerMEHT KOMaHJ pa3MellaTh B KOHIE
TEKCTa NPOrpaMMBbl.

TMATIOr-MU
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CermeHT cTeka B Hameil nporpamme onucal ¢ napamerpom STACK (cosmnagenue sro-
ro ImapaMeTpa ¢ MIMEHEM CerMEHTa JOIMYCTHMO), IOATOMY B CaMO IporpaMMe HaM yxe He
HAJI0 3arpyXaTb cerMeHTHBI peructp SS. He Hano, Kak ye OTMEYalIOCh, 3arpyxkaTh U
peructp CS. ITosToMy B Hadasie HIPOrpaMMBI, KaK BHJHO, 3arpyaercs JUIb peructp DS.

OTHOCHTENIBHO CEIMEHTa CTeKa HY)KHO CHeNaTh clenymomee 3amedanue. Jaxe eciu
caMa ImporpaMMa HE HCIONB3YeT CTCK, ONHUCHIBATH B IIPOrpaMMe CEIMEHT CTeKa BCE
paBHO Hazno. J[eJl0 B TOM, YTO CTEK HPOIPaMMBl VCIHOJB3YeT ONCpAaLMOHHAs CHCTEMa
npu o6paboTKe IpephIBaHUM, BO3SHUKAIOMMX (HAIpUMEp, NpPH HaXKaTUM KIaBUII Ha
KJIaBUAType) B Ipoliecce cueTa MporpaMmbl, 0 4eM Oyler paccka3aHo B Ii. 13. A moka
JUIIb OTMETHM, 4TO B TAaKOIl CHTyallMM PEKOMEHIYEMBIH pa3Mep cTeka (C 3amacoM) -
128 GaiiToB.

B koHume mporpaMmbl 00s3aTeNbHO Hano ykaszaTh aupekTuBy END. Omna sBisercs
NPU3HAKOM KOHIIA TEKCTa IPOIPaMMBbI, BCE CTPOKH 3a HEil CUUTAIOTCS yXkKe HE OTHOCSA-
muMuca K mporpamme. Kpome Toro, B 3TOil IMpEeKTHBE yKa3bIBaeTCs TaK Ha3blBacMast
TOYKa BXOJA - METKa TOIl KOMaHIbI, ¢ KOTOPOIl NOJKHO HAa4yaThCsl BBHINOJIHCHHE IPOT-
paMMEI (B 00meM ciydae 3TO HeoOsA3aTeNbHO INepBas KOMaHJa MporpaMMbl). Y Hac 3To-
merka START.

Teneps crienaeM HECKONBKO 3aMedaHMil oOmero xapaxrepa.

Bce mnpemsoxkeHus, 1mo KOTOpPbIM acceMOJep YTO-TO 3aHOCUT B (opMmMHpyeMylo HM
MalIUHHYI0 IIPOrpaMMmy (a 3TO, B NEPBYI0 OYepeIb, KOMAaHIbl M JUPCKTHBBI OIpeieie-
HUS JJaHHBIX), 00s3aTeJIbHO NOJDKHBI BXOJHUTh B COCTaB KaKOr0-TO HPOIPAMMHOIO CeT-
MEHTa, pa3MellaTh HX BHE IIPOrPaMMHBEIX CETMCHTOB HENb3s. BHe NpOrpaMMHEIX CeT-
MCHTOB MOXHO YKa3bIBaTh TOJBKO AMPEKTHBBI YHCTO HH(OPMALMOHHOTO XapakTepa,
HanpuMmep, aupekTuBsl EQU, TUpeKTHBEl ONMCaHMS THUIIOB CTPYKTYp W 3amuceil.

MosxeT BO3HHKHYTH BOIPOC: pas3pemiacTcs JIM B CEIMEHTC IaHHBIX pa3MelaTbh KO-
MaHIBl, a B CEIMEHTC KOMaHJ pa3MellaTh OmucaHus mHepeMeHHBIX? Jla, MOXHO,
HO Jy4lle 3TO HE JeNaTh, T. K. OyayT NIpoOJeMBl C CEerMEHTHpoBaHHEM. IlosTomy
PEKOMEHIYeTCS B CEIMCHTC JAHHBIX OIMCHIBATH TOJIEKO IHEPEMCHHBIC, a B CETMEHTE
KOMaHJ pa3MeIlaTh TOJBKO KOMaHJEI.

Jupexmusa INCLUDE

B naHHON KHHre MBI JOTOBOPMWJIMCH MOJb30BaThCs HECTAHIAPTHBIMH OINEPALUIMU
BBOJa-BbIBOJA (MX peanusauuss Oyner paccMmoTrpeHa B ri. 13). Byaem cuuraTh, 4TO
onucaHMe ITUX onepauuil Haxoxutcs B ¢aite ¢ Ha3zBanueMm 10.ASM. Tak BOT, 4TOOBI
Mbl MOIJIM B HpOrpaMMe IMOJb30BaThCAd 3TUMH OIlepallMiIMHU, NAAHHOE OIHUCAHUE HAJO0
BCTaBUThb B TEKCT Halledl mnporpammsel. s 3Toro ciegyer B HepBOH CTpouke Hamei
MporpaMMBbl yKa3aTh AUPEKTHUBY

INCLUDE 10.ASM
B obmem ciyuae o6pamenue k aupekruse INCLUDE (BxitounTs) MMeeT Takoil BUI:
INCLUDE <ums ¢aiina>

Bcerpeuas oty nupexTuBy, accemOiiep Bech TEKCT, XpaHAIIMICS B ykazaHHOM d(ailie,
MOJICTaBUT B IPOrpaMMy BMECTO 3TOH JHPEKTHBBI.
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JupextuBy INCLUDE MoxHO yka3biBaTh JII000€ 4HUCIO pa3 M B JIIOOBIX MecTax
nporpaMmsl. B Helt MoxHO ykaszarh n1000i ¢aiin, npuueM HaszBaHue Qailna 3anuchiBa-
€TCcs M0 MpaBUJIaM ONEpPaLMOHHON CHCTEMBI, HAalpUMep:

INCLUDE A:MACROS.TXT

JlupexTuBa Moyie3Ha, KOIja B Pa3HbIX IPOrpaMMax HCIIONB3YeTCS OJUH M TOT XKe
(parMeHT TeKcTa; YTOOBI HE BBIUCHIBATH €r0 B KaXKJIOH Nporpamme 3aHOBO, €ro 3alu-
CHIBAIOT B KaKOW-TO (aiiy, a 3aTeM MOAKIIOYAIOT K IIpOrpaMMaM C IIOMOLIbIO JaHHOM
OUPEKTHBB. B Hamem ciryyae BMECTO IMPEKTHBBl B TEKCT IMPOrPAMMBI ITOJICTABUTCS
ONMCaHUE ONEepaluid BBOJA-BBIBOJA, M TEM CAaMbIM MBI IIOJy4aeM IIPaBO MOJIb30BaTHCA
MMHU B Halled mporpaMmme.

B 3akirodeHue JaHHOTO pasjiena NMPHUBEAEM MPUMEP NMPOCTOH, HO MOJHOH HpPOrpaMMbl
Ha SIA. Dra mporpamma BBOAMT 50 CHMBOJIOB U BBIBOJUT MX B 00paTHOM IOpSJIKE.

Jus pemieHns 3Toi 3amauu 3aBeneM MaccuB u3 50 OaiiToB m OyleM 3amMCHIBaTh B
HEro B 00paTHOM mopsjake (OT KOHIIa K Hayayly) BBOJMMBIE CHMBOJIBI, a B KOHIIE BBIBE-
JIEM €ro COJEpXKMMOE IPOCTO KAaK CTPOKY.

INCLUDE 10.ASM ;OOAKIIOYEHHE Oomepanuidl BBOJa-BBIBOAA
S SEGMENT STACK ;CEeITMEHT CcTekKa
DB 128 DUP(?)
S ENDS
D SEGMENT ;CerMEeHT J[AaHHBIX
N EQU 50 ;4MCIO0 CHMBOJOB Ui BBOJA
X DB N DUP(?), '$' ,CTpOKa AN 3alMCH CHMBOJOB + KOHEI CTPOKH
D ENDS
C SEGMENT ;CErMEHT KOMaHI

ASSUME SS:S, DS:D, CS:C
BEG: MOV AX.,D

MOV DS,AX
OUTCH '>' ;OpUTIalleHue K BBOJAY
MOV CX,N JCYETYHMK LHUKIA
MOV SI,N-1 ;uaaexe (=49, 48, ...)
IN: INCH X[SI] ;BBOJl CHMBOJA M 3amuch €ro B KoHelm X
DEC SI
LOOP IN
LEA DX,X ;BBIBOJ CTpOokH X
OUTSTR
FINISH f
C ENDS
END BEG ;Touka Bxonxa - komanjga BEG

"TMATIOr-MUDU
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CTEK

B nanHoOi#i rinaBe paccMaTpHUBAOTCS CTEKOBbIC KOMAHABI M MPHEMbl pabOTHl CO CTEKOM.

8.1. CTek M ceraeHT cTeka

Crex - 3T0 XpaHunumie, paboTa ¢ KOTOPBIM BEAETCS MO CICAYIOUIEMY IPUHIUIY:
SJIEMEHT, 3alUCAaHHBIH B CTEK MOCIEAHMM, CUMTBIBaeTcss M3 Hero mepBeiM. B IIK nns
TaKOro0 XpaHUIHUIIA MOXHO OTBECTH TI00YI0 007acTh HmaMsATH, HO K HeH HpenbsBIseTCs
nBa TpeOOBaHMA: ee pa3Mep He AOoJKeH mpeBbimarh 64 KO u ee HauanbHBIA ajgpec A0J-
JKeH OBITh KpaTHBIM 16. JIpyrumu cloBaMu, 3Ta 00JacTbh JOJKHA OBITH CEIMEHTOM Ia-
maTd. Ero HaspiBaioT cermeHTOM cTeka. Ha ero Hauamo, kak MBI yXXe 3HaeM, JOJIKEH
yKa3blBaTh CErMEHTHBIH peructp SS:

sS=

CErMCHT CTEeKa

SP> ///////// (<= 64 K6)

B IIK npuHATO 3amOIHSATH CTEK CHU3Y BBEpPX: IEPBBIM DIE€MEHT 3alUCHIBAETCS B ca-
MBI KOHel obiacTu cTeka (B sueiiky obnacTu ¢ HaubGOJBLIMM agpecoM), CIeAYIOIIHH
SJIE€MEHT 3amuchiBaeTcss "Haa" HUM U T. A. [Ipu 4TeHuu ke U3 CTeKka MEPBLHIM BcCeraa
yAajsercss camblii BepxHuil sneMmeHT. [losTomy monmydaercs, 4TO HHU3 cTeKa (QUKCHPO-
BaH (3TO moclejaHss siyelika 00JacTH cTeka), a BOT BEPIIMHA CTEKa BCE BpeMs CABHra-
ercsi. Jlos TOro 4ToOBl 3HATH TEKYylIee IOJIOXKCHHME STOI BEPIIMHBI, HCIOJB3YyeTCs elie
onun peructp - SP (stack pointer, yxasatenp cteka). B Hem xpaHuTcs angpec Toi
SYEHKHU, B KOTOPOH HaxXxOAUTCS OJIEMEHT, 3alNUCAHHBIK B CTEK mnociaegHuMm. boiee
TOYHO, B SP HaxoauTcs cMelleHHE ITOW sAYEHKH, T. €. ee aaApec, OTCYUTAHHBIH OT
Hayaja cerMeHTa creka. [loaTomy aOCOMIOTHBIM aapec BepIIMHBEI CTeKa 3ajaeTcs Hmapoi
peructpos SS:SP.

DJeMeHTBI CTeKa MOTYT MMETbh JII000il pa3mep; 3TO MOTyT ObITh OailThl, clioBa, IBOIi-
Hple cioBa U T. 4. OxHako umeromuecss B IIK xomaHJbl 3amucu B CTEK M CUUTHIBAHHS
u3 Hero paboTalT TOJABKO cO cinoBaMu. Il0o3TOMy OOBIYHO MOACTPAaMBAIOTCA IO ATH
KOMAaH/Jbl M CYMTAIOT, YTO HJIEMEHTHl CTEKa MMEIT pasmep cioBa. OO6paboTka xe Oaii-
TOB ¥ JBOMHBIX CIOB MOJTrOHSETCS MOJX 00pabOTKy CIIOB.

CrnenyeT pasnuyaTh TEPMUHBI "cerMeHT cTeka" U "cTek (coiepkumoe cTeka)": eciu
HepBbIii TepMUH oO3Ha4aeT 001acTh MaMATH, KOTOPYH MOTCHLUHAIbHO MOTYT 3aHATh
JaHHBIE CTEKa, TO BTOPOHW TepMHUH 0003HAa4YaeT COBOKYMHOCTb TE€X JAHHBIX, 4TO B Te-
KyIIMii MOMEHT XpaHSATCS B CTeKe, T. €. COBOKYNHOCTb OalToB oT aapeca u3 SP no
KOHIIa cerMeHTa cTeka. [Ipudyem Bce maHHBIE, pacmoioxeHHble "Bbime" agpeca u3 SP,
CYHTAIOTCS HE OTHOCAIIUMUCSA K CTEKY.

YroObl 3ape3epBUPOBATH MECTO B MaMATH NOJ CTEK, B mporpamme Ha SIA ciemyet
OMHCAaTh COOTBETCTBYIOUIMI NPOTpaMMHBEIM cerMeHT. Ecaum MBI pemuiau BBIAGIUTH MOJ
Hero K 0aifiToB, TOrJa 3TOT CErMEHT JOJIKEH OIHMCHIBATHCS TaK:
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S SEGMENT STACK
DB x DUP(?)
S ENDS

VMmeHa syelikaM cTeka OOBIYHO HE JAIOT, T. K. JOCTYI K HHUM BCE€ pPaBHO Oyner ocy-
LICCTBIATBECS HE IO MMEHaM, a KOCBEHHO, yepe3 peructp SP. Yame Bcero He 3amaioT
W HayalbHBIC 3HAYCHUS JUIL sYeeK cTeka. I[lo9ToMy IpH ONMCAaHHM CErMCHTa CTeKa
YKa3bIBAIOT JIMIIb TO, CKOJBKO OaifToB OTBOJUTCA IOA CTEK, T. €. HCIONB3YIOT
OespIMsiHHYI0 nupekTuBy DB co 3Hakom ?. OTMeTHM, 4TO BMECTO IUpeKkTHBH DB
MOXHO MCIOJIb30BaTh AupekTuBy DW mnu DD, 3To kak KoMy HpaBUTCS.

IIpexxne yeM HauyaTh pabOTy CO CTEKOM, HaJO 3arpy3uTb B peructpsl SS m SP coot-
BETCTBYIOIIUE 3HAYCHHS: PErHcTp SS MOJDKEH yKasbplBaTh HA HAYalo CErMEHTa CTEKa, a
peructp SP - Ha BepmmHy cTeka. CresaTh 3TO MOXHO ABOSIKO. Bo-IepBBIX, Takylo 3a-
IPY3Ky MBI MOXEM CJeJlaTh CaMH, IIOMECTHB B IIPOrpaMMy COOTBETCTBYIOIIYE KOMAaHJEI.
Bo-Bropsix, ecnu B aupexktuse SEGMENT, nHauuHalomeil onmcaHume cerMeHTa CTeka,
ykazats mapamerp STACK, Torma k Havaldy BBINOJHEHUS NPOrpaMMBI 00a 3THX peru-
cTpa OyIyT 3arpy>ke€Hbl aBTOMAaTHUYeCKH: peructp SS OyleT ycTaHOBIJIEH Ha Hayalo Cer-
MeHTa cTeKka, a B peructp SP Oynmer 3ammcan pazmep cteka B Oaiitax (uucio k). Ilo-
4yeMy HUMEHHO 3TO 3HaueHue? B Havame paOoThl ImporpaMMmbl CTEK JOJDKEH OBITh, Kak
MPaBUJIO, MYCTHIM, a 3HAYEHHE K, KaK HECIO0XHO cOOOpa3UTh, KaK pa3 U COOTBETCTBYET
IyCTOMY CTEKY; B 9TOM ciydae SP ykasplBaeT Ha IEpBYIO suciiKy 3a 06JacThiO CTEKa.

U, HakoHell, HAaIOMHHUM, YTO CEIMEHT CTEKa HAJ0 OIHMCHIBATH B IPOrpaMMeE AAXKe TOIUa,
KOIla IporpaMMa caMa ero He HCIONb3yeT. B TakoM ciydae pEKOMEHIYeMBIH pasmep
(c 3amacom) cermeHra crteka - 128 GaiiroB. Eciu ke mporpamMma cama UCHOJB3YeT CTEK, TO
0] HErO HAJI0 OTBOAWTH CTOJBKO MECTa, CKOJBKO HAmo IporpaMme, Iumoc 3tu 128 Gaiitos.

8.2. CTexoBble KOMAHIBI

s pabotsl co crekoM B IIK mMeeTcss HECKOJIBKO KOMaH[, KOTOPbIC IPHHATO Hasbl-
BaTh CTEKOBHIMU. Cpasy OTMETHM, 4YTO Bce OHM OyAyT paboTaTh HPaBWIBHO, TOJBKO
ecan perucTp SS ykaspIBaeT Ha HAayajo CEIMEHTa cTeka, a peructp SP - Ha BepmmHy
cTeka. EciIM B 3THX perucTpax 3alMCaHO YTO-TO MHOE, TO NCHCTBHE CTEKOBHIX KOMAaHJ
HeTpeICKa3yeMo.

8.2.1. 3amnuch H YTeHHE CJIOB

OCHOBHBIMH CTEKOBBIMHU KOMaHJaMH IIK sBusirorcs KOMaHAbl 3allMCHU CJIOBa B CTCK
U CYUHUTBIBAHHs CJIOBa U3 CTCKa.

3anuce cnosa 6 cmex: PUSH op

Jomyctumele Tumsl onepanaa: rl6, sr, ml6.

Komanga PUSH ("BrankuBaTh") 3amuchiBaeT B CTEK CBOHM oOmepaH]. YCJIOBHO 3TO
MOXHO M300pa3suTh Tak:

Eush P, sP>
SP> 2 BP.OPL

"AnATnor-mmoun”
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bonee Touno komanna PUSH peifctByer Tak: cHauana 3HaueHue perucrpa SP
yMeHbIIaeTcs Ha 2 (BBIYMTaHME mpoMcXoaut mo moxymo 2'®), 1. e. SP casuraercs
BBEPX M TeHeph YKa3blBaeT Ha CBOOOJHYIO s4eiKy 00JacTH cTeKa, a 3aTeM B Hee 3allu-
CBIBAETCS ONEPAHJ:

SP:-(SP-2) mod 2'S, op -> [SS:SP].

dmaru KOMaHaa HEC MCHSACT.

(3ameuanne: no xomanae PUSH SP mponeccoper 8086 u 80286 B cTek 3amuchIBarOT
3HayeHue SP mociie M3MEHEHHs 3TOro perucrpa, a mporeccopsl 1386 u i486 - 3HaueHue
SP no usmeneHwus.)

B xomanne PUSH B kauecTBe omepaHaa MOXXHO yKa3bIBaTh JIFOOOH CETMEHTHBIH pe-
ructp (nanpumep, PUSH CS), HO Hemp3s yKa3blBaTb HENOCPEACTBEHHBIH OINepaH
(nampumep, PUSH 5 - ommu6ka). Ecnm MBI XOTUM 3amucaTbh B CTEK SBHOE YHCIO, TO
9TO HAaJOo AelaTb Yepe3 PerucTp, HampuMep:

MOV AX,5
POSH AX ;5 -> crek

OtMmeTuM Takxke, 4To mo komanjge PUSH B cTek MOXHO 3amucarh TOJIBKO CJIOBO,
HO He OalfiT umm naBOHHOe cioBo. J[BOWHOE CJIOBO NPHUXOAMTCS 3alUCHIBATH JBYMS
KOMaHJaMH, a Juls 3anucu Oaifta (ckaxeMm, cuMBousia '*') 5TOT GalT pacHIUpPSAIOT KaKUM
YrOJHO CIIOCOOOM [0 CJI0Ba U B CTEK yXKe€ 3aIMChIBAIOT CJIOBO:

MOVAL,'*" ; AL:="*" (AH:»?)
PUSH AX

IIpu s1oM B cuiy "nepeepHyroro" mpejctasienus cios B namstu [1K kox cumsoia
"*' 3ajimeT B cTeke OalT, Ha KOTOPBII ykasbiBaeT peructp SP:
|
SP> | w | 9

22222227

Koneuno, npu takom crnocobe 3amucu OaiiTa B CTEK, MBI TepsieM OalWT, HO OOBIYHO
Ha 9TO MAYT, €CIM XOTAT BOcHONb30BaThcs KoMaHgoi PUSH. [lus yrenus xe Oalita
W3 CTEKAa HaJ0 CUYUTATh BCE CIOBO, a 3aTE€M W3 HErO BBIJICIHUTH HYKHBIH OauT.

Ymenue cnoséa uz cmeka: POP op

Jonyctumele Tunbl onepanga: rl6, sr (kpome CS), T16.

Komanna POP ("BblTankuBarh") CUMTHIBAET CIOBO M3 BEPIIMHBI CTEKa M IPHCBaUBa-
€T ero ykazaHHOMY omnepaHay (cM. puc. Bblme). bosnee TouHO: ClOBO U3 sAUeHKH,
Ha KOTOpylo ykaspiBaeT mapa SS:SP, mnepecwutaercs B omepana, a 3ateMm SP
yBenuunBaercs Ha 2 (CIOKEHHe IpoHcXomuT 1o moaymo 2'°), T. e. caBuraercst BHU3:

[SS:SP] -> op, SP:=(SP+2) mod 21,

CinoBo, cuntaHHoOe M3 cTeka mo komanjge POP, MoxeT ObITh MOMEIIEHO B T000i pe-
THCTP, KpoMe cerMeHTHoro perucrpa CS (MU3MeHEHHE 3TOTO0 perucrpa O3HadaeT Iepe-
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xon). Kpome Toro, mo 3toifi KoMaHAe MOXHO CYHTaTh TOJIBKO CIOBO, HO HE OaHT WIH
JIBOMHOE CJIOBO.

8.2.2. 3amuch H uTeHue perucrpa ¢Jaros

Cneuy}omaﬂ napa CTCKOBBIX KOMaHJ HCIIOJB3YETCA JUIsL 3allUCh B CTEK U YTCHUA
u3 CTEKa perucrpa q)HaFOB.

3anuce peructpa ¢uaaroB B crtek: PUSHF
Yrenue peructpa ¢uaroB u3 creka: POPF

ITo xomanne PUSHF B cTex 3anuckiBaetcs copep:xxumoe peructpa ¢diaros Flags, a mo
komange POPF u3 creka cuumThiBaeTcs CIOBO M OHO 3aHocuTcss B Rags. Ilpu sTom Ko-
manna PUHSF uwe mensier ¢uaru, a komanna POPF, ectecTBeHHO, MeHsieT Bee duary.

OTH KOMaHIbl OOBIYHO HCIOJB3YIOTCS IS COXPAHEHMs TEKYIIMX COCTOSHHUH (iaros
U TMOCJIEAYIONEr0 X BOCCTAHOBJICHUS. OTH KOMaH/bl MOXHO TaK)K€ HCIIOJIb30BATh IS
ONpEeJeNeHNs] WIM HM3MEHEHHs COCTOSHUS iroboro ¢uara - B TOM cCilydae, €CIM HeT
HOAXOASIIMX KOMaHJ IJIsl pealn3aluy 3TUX AedcTBuil. Hanmpumep, 3amucate B peructp
AX 3nauyenue ¢uara TpaccupoBku TF (oH 3anumaer 8-if Out perucrpa Flags mpu Hy-
Mepanuu OuToB crpaBa HaneBo oT 0 - cM. pa3n. 1.2.4), He MeHss NPU STOM HHUKaKue
(aru, MOXHO Tak:

PDSHF ;3amoMHuTh Flags, u4ToOB 3aTeM BOCCTAaHOBUTH €ro0
PUSHF ;3amoMHMTH Flags nna mepecsinkm B AX

POP AX ;AX:=Flags

MOV CL,8

SHR AX,CL ;casur 6uta ¢ TF x mpaBomy kpawn AX
AND AX,lIb ;AX:=TF

POPF ;BOCCTAHOBHTH HCXOAHOe 3HaueHue Flags

8.23. CrexoBble koMaHaAbI poneccopa 80186

B mpoueccope 80186 mossuics Bapuant komauasl PUSH, B koTopoM nomyckaercs
HEMOCPEACTBEHHBI omepana. IloaToMy 3amuck B CTeK SBHOrO 4ucia (Hampumep, 5)
B IIK ¢ TakuM wim Goyee CTapuIMM INPOLECCOPOM peanudyercs mpoumie, 4em B IIK
¢ npoueccopom 8086:

.186
PUSH 5

(HamoMHHM, 4TO MO yMOJYaHHIO accemOiep paspeliaeT ykasplBaTh B IMPOTpaMmax
Ha SIA Tonbko KomaHnel mpoueccopa 8086, W aus  TOro, YTOOBI MOKHO OBLIO
UCHOJB30BaTh KOMaHAbI mpoueccopa 80186, Hamo mepen MepBOi M3 TaKUX KOMaHI
3a1aTh JUpPEKTHBY .186)

B nponeccope 80186 mnosiBMiMCH emie JABE CTEKOBBIE KOMAaHIBl - 3allHCh B CTEK
W YTeHHe W-, CTeKa 3HAYeHWM BCEX PErucTpoB oOmiero HasHavyeHus. @yaru 3TH
KOMaHBI 1€ MEHSIOT.

TMATIOr-MU"
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3anuch PEruCTPOB B CTEK: POSHA
Yrenue peructpoB u3 crteka: POPA

Komanna PUSHA 3anuchiBaeT B CTEK 3HAYCHHS BCEX PETMCTPOB OOIIEro Ha3HAYEHUs
B cienyrouiedd nocinenoatensHocT: AX, CX, DX, BX, SP, BP, SI u DI (ans SP 6epercs
3HauyeHue 710 3Toi KomaHbl). Komanna POPA cunthiBaeT u3 cTeka 8 CIIOB M NpHCBanBaeT
X perucTpaM B IIOCIEIOBATEIBHOCTH, OOpaTHOH yKa3aHHOW” Bbime (MOCiie KOMaHMIbI
peructp SP yka3bsIBaeT Ha COCTOSHHUE CTEKa MOCJIE ATOr0 CYUTHIBAHUS).

Komaunget PUSHA wu POPA npennasHadeHsl i pa®oThl ¢ NpoLEAypamu
(eMm. 1. 9) - ;s coxXpaHEHHs 3HAYCHHWH PETHCTPOB INPH BXOJAE B IPOLEAYypy M BOC-
CTAQHOBJICHHS NMPEXKHUX 3HAYEHUH NpPHU BBIXOJE U3 HMPOLELYpPHI.

83. HexkoTopbie npuemMbl padoTbl CO CTEKOM

Ipexxae Bcero OTMETHM 00IIee MPaBUIIO pabOThI CO CTEKOM: €CIIH MBI YTO-TO 3aIlH-
caju B CTEK, TO OOBIYHO MMEHHO MbI W 00s3aHBI BCE ATO CYUTATh U3 cTeka. MHaue mpu
pabore co cTekoM "He HaWaelb KOHLOB'".

Coxpanenue 3HAQUeHUIl pecUcmpos

OdeHb YacTO CTEK HCIHONB3YeTCsl Ui BPEeMEHHOI'O XpAHEHHUs 3HAYEHHH PEeTHCTPOB.
Ecinu HaM HaJ0 COXpaHHWTh TEKyllee 3HAYEHHE KaKoro-HuOyab perucrtpa, ckaxem CX,
M B TO K€ BPEMs JTOT PETHCTP HaM HY)KEH JUISl HHBIX IeJiei, TOorja MOXHO MOCTYNHUTh
TaKk: HaJO0 CIIACTH B CTEKE 3HAYCHHE PErHCTPa, 3aTeM HCIIOJB30BATh PETHCTP KAaK HYX-
HO, @ B KOHI[¢ BOCCTAHOBUTH IPEKHEEe 3HAUYECHHE PETUCTPA, CYMTAB €ro U3 CTEKa:

PUSH CX
e ;ucmonp3oBanue CX
POP CX
Ilepecvinka Oannvix uepes cmek
CTek HepeaKo MCIOJIb3YEeTCs Ul MEPEeChUIKM KaKOW-TO BEJIWYHMHBI M3 OJHOW SYEHKHU
NaMATH B JAPYTrylo, KOTJa HE XOTIAT NMOPTUTH COJEpkKUMOe peructpoB. Hampumep, BHI-
MOJIHUTH NpucBauBanue X:=Y, rae X u Y - nepeMeHHbIe pa3MepoM B CI0BO, MOXKHO TaK:

PUSH Y

POP X Xi=Y

Ilposepka na 6v1x00 3a npedenvt cmeka

Cnenyer mnonumatb, uto komanasl PUSH u POP He ocymecTBISIOT HpPOBEPKY
Ha BBIXOJ 3a Ipejensl cTeka. Hampumep, eciim cTeK IyCcT M Mbl IPUMEHSEM KOMaHIY
YTCHHUsT M3 CTeKa, TO omuOka He Oyner 3adukcupoBaHa (OyaeT CUHUTAHO CIIOBO,
cleayoliee 3a CEerMeHTOM CcTeka). AHaJoruyHo, He Oyzaer 3adukcupoBaHa OmIMOKa,
€C/IM MBI 3allUChIBA€M B CTEK, KOTJa OH Y€ IOoJIoH. Takue IpoOBepKH, €clii Halo,
00s13aHbI J1es1aTh Mbl caMH. JlenaloTcst )Ke 3TH NPOBEPKH OYEHb MPOCTO:

SP=0? - crtex mojoH?

SP*k? - crtex myct? (k - pa3zmMep cermMeHTta cTeka B OailTax)
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B camoMm gene, cTEK MOJOH, €CJIM BEpIIMHA CTeKa NOCTUIVIA Hayajga 0OJacTH, BbIIC-
JIEHHOW Il CTeKa, a 3TO 3HAYHUT, YTO CMELIeHHWe BepuiuHbl creka paBHo 0. Ilpu my-
CTOM € CTeKe, KaK yXe OTMeYanoch, B perncrpe SP HaXomWTCs YMCIIO, PaBHOE pas-
Mepy obylacTu cTeka B OalTax.

Ouucmka u eoccmanosienue cmeKa

VHorna mpuxoAWTCs OYHMINATH CTEK, T. €. yNAISATh M3 HEro HECKOJBKO IOCIEIHHUX
9JIEMEHTOB, HUKyJa MX He IepenuchiBas. KoHEYHO, 31eCh MOXHO BBIIIOJHUTH HYKHOE
yycyo pa3 komanay POP, Ho »T0 nosiro. O4YHCTKY cTeKa MOXHO clelaTh W Ipolie, ec-
JIM 3aMETUTb, YTO IOCJIe ylnaleHus U3 creka N cloB 3HaueHHe SP J0KHO yBeTHMUMTHCS
Ha yucio 2*N, u eciu BCHOMHUTH, YTO peructp SP, XoTs M cnenuanu3upoBaH s pa-
OOTBI CO CTEKOM, BCE-TAaKH SIBJISICTCS PETUCTPOM OOILIEro Ha3HA4YeHHs, KOTOPBII MOXHO
HCIIOJIb30BaTh B JIOOBIX KOMaHJaX, B TOM 4YHcle M B apupmernueckux. [losTomy oum-
cTKa cTeka oT N CJIOB OCYIIECTBISCTCS INPOCTO yBEJIMYCHHEM 3HaueHus perucrtpa SP
Ha BenuuuHy 2*N:

ADD SP,2*N ;ounmcTtka crtreka or N CJIOB

Jlpyroii BapHaHT OYMCTKH CTEKa: 3allOMHHTh BHa4alle TO 3HAYEHHE yKasaTels CTe-
ka SP, 10 KoToporo 3aTeM Hajao OyAeT OYHMIIATH CTEK, IOCJE Yero MOXHO 3aIlHChIBATH
B CTEK YTO YroJHO, a B KOHI[E HAJO0 MPOCTO BOCCTAHOBHTh B SP 3TO 3HaueHHE:

MOV AX.SP
;3alUCH B CTEK
MOV SP,AX

Mocmyn k nemenmam cmexa. Pezucmp BP

Komannet PUSH u POP naroTt pocTynm TONBKO K BEpIIMHE CTEKa, HO WHOIJIA HE0O0-
XOJUM JOCTyH K JpyruMm, Oosee "HM3KMM" »3lieMeHTaM cTeka. IlycTh, K mpuMepy,
B CTEKE 3allCaHO HE MEHEEe TpPeX CIOB M MBI XOTHUM 3aciath B peructp AX KOIHIO
TpEThEro CBepxy ajeMeHTa creka (AX:=w3):

BP, SP=> wi
+2 w2
+4 w3

Kax BuaHO, ajpec TpeTbero cioBa CTEKa PaBeH aJpecy BEpUIMHBI CTeKa IuIoc 4.
VYuuTbiBast 3T0, AelaeM clefylollee: ycTaHaBiuBaeM peructp BP Ha Bepummuy creka
U Wucronb3yeM BeIpakeHue [BP+4] mis moctyma k TpeTheMy CIOBY:

MOV BP,SP
MOV AX,[BP+4] ; - MOV AX,SS:[BP+4]

[Touemy MBI HCHOIB30BaM UMEHHO peructp BP? Bo-nmepBhiX, OTMETHM, YTO HCIIOJNb-
30BaTh 37eck peructp SP, 1. e. BopaxxkeHue [SP+4], Henb3st, T. k. SP He oTHOCUTCS

TMATIOr V"
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K YUCIYy pPErucTpoB-Moau(pUKAaTOPOB. Bo-BTOpBIX, B TOCHEAHEH M3 HAIIUX KOMAaHJ
HE YKa3aH HUKAaKOW CErMEHTHBIH DPErucTp, I03TOMY OH BBIOMpaeTcs IO yMOJIYaHHIO.
HamomuuM, 4To eciau B KoMmaHze ajpec Moauduuupyercs M cpeau Moau(HUKATOpOB
ecTb peructp BP, To mo ymonuanuio BeIOMpaercs peructp SS, mo3ToMy Halla KOMaHJa
BocnpuHuMaercss kak MOV  AX,SS:[BP+4], a »5To 3HauuT, 4YTO CYHUTHIBAHHE
MPOUCXOAUT U3 SUeHKM cerMeHTa cTeka. A BOT ecyuu Obl BMecTo BP Mbl mcmonb3oBanu
npyroit Mmoguduxatop, ckaxkem BX, Torma mo ymomuanuio Opancsa Osl mpeduxc DS:,
4YTO HaM HE IMOJXOIUT, W IOTOMY INPHIUIOCH OBl SIBHO YKa3blBaTh HYXXHBIH mpedukc:
MOV AX,SS:[BX+4]. fIcHO, 4TO 3TOT BapHaHT XyXXe€, YeM BapHaHT c¢ perucrpom BP.

Wrak, ecnu Mbl XOTUM paboTaTh ¢ "BHYTPEHHUMH" »3JIEMEHTaMH CTEKa, TO HAaao0
yYCTaHOBHUTh peructp BP Ha ogHy M3 siueek cTeka, HalpuUMep Ha BEpIUIMHY CTeKa, a 3a-
TEM JUI CCBUIOK HA 3JIEMEHTHI CTeKa MCIHOJIb30BaTh KOHCTPYKUMH Buaa [BP+n] c¢ mox-
XOAAIUM 4yHuciIoM I. ITOCKOJIBKY HOCTYN K BHYTPEHHHM 3JIEMEHTaM CTEKa MPUXOIUTCA
JienaTh A0BOJIbHO 4acTo, To B IIK u Bemenunu ocobo peructp BP, cnenanu tak, 4To0BI
10 YMOJYaHUIO OH CErMEHTHPOBAJICSA MO peructpy SS.

84. IIpumep ucnonb30BaHUS CTEKA

B kauyecTBe mpuMepa Ha HCIONB30BaHHE CTEKa ONHUIIEM IPOrpaMMy, KOTOpas BBO-
IHUT TOCIEA0BATEIBHOCTD JTIO0BIX CHMBOJOB (KpOME TOYKH) C TOYKOH B KOHIIE M IIPO-
BepsieT, MPABHJIBHO JHM 3TOT TEKCT COAJIAHCHPOBAH IO KPYIJBIM M KBaJpaTHBIM CKOO-
kaM. B kauectBe orBera Bhmaercs OykBa /I (ma, Texct cOamaHcupoBaH) miau H (Her).

Wnes pemieHus 3Toi 3agayu ciedyiomas. BBoauM odepeqHOW CHMBOI M HpPOBEpsieM,
ckoOka siu 370. Eciii HeT, HUYero ¢ 3THM CHMBOJIOM He JenaeM. Ecim 3To OTKphIBaromas
ckoOKa, TO 3amHCBIBaEM €€ B CTEK. EciM 3TO 3akphiBamolnas ckoOKka, TOrga genaem
crenyronye npoepku. Eciu cTek mycr (T. €. 1O 9TOT0 B TEKCTE HE OBUIO OTKPBIBAOLINX
cko0o0k), Torma ¢QukcupyeMm HecOalaHCHPOBAaHHOCTh. MHaye cYHMTHIBaEM U3 CTeKa
HOCHEIHIOI (MMEHHO IIOCICIHIOW!) M3 OTKPHIBAIOLIMX CKOOOK M CMOTPUM, CO-
OTBETCTBYET JIM OHAa Hallell 3akpbIBaoIleil ckoOke: eciaM Aa, TO MEPEXOAMM K CIeIy-
IOLI[EMY CHMBOJIY TEKCTa, a €CJIM HET - OYHIAEM CTEK OT BCEX 3AlMCAHHBIX B HEr0 OTKPbI-
BAIOIINX CKOOOK M (UKCHpPYeM HecOallaHCUPOBAHHOCTh. 110 OKOHYaHMIO BBOJA TEKCTa
JenaeM eIle OJHY NPOBEPKY: €CIH CTEK B 3TOT MOMEHT HE HycT (T. €. OCTaluCh
OTKPBIBAIOIIE CKOOKH), TO OYHIAEM CTEK OT ITHX HEHMAapHBIX CKOOOK M QUKCHUpyeM He-
cOaNaHCUPOBAHHOCTH, @ HHAYE COOOIIaeM, YTO TEKCT cOaJaHCHPOBAH MO CKOOKaM.

Tenepb YTOUYHUM KOE-KaKHE ACTAIH.

B aToif mporpaMme HeT NAaHHBIX, KOTOpPBIC HAI0 OBLIO OBl XPaHUTh B HAaMATH, I03-
TOMy B IpOrpaMMe HE HAJO0 ONMCHIBATH CETMEHT TaHHBIX M 3arpy’aTh CEIMCHTHBIH pe-
ructp DS. Ha cermeHT e cTeka orBeneM oOs3arenbHble 128 Oanta u eme 200 Gaiitos
UL XpaHEHHs OTKPBIBAIOIIMX CKOOOK (CYMTaeM, 4TO YPOBCHb BJIOKCHHOCTH CKOOOK
B MCXOJHOM TekcTe MeHbiie 100).

Jl1s mpoBepKH, MyCT IM CTEK, M OYUCTKH cTeka yHoOHO 3amoMHHTh HaumlbHoe 3Ha-
4yeHHe perucrpa SP M 3aTeM HCIOIb30BAaTh TO 3HAYCHHE U pealu3alliM yKa3aHHBIX
nercTBuil. (3ameuaHue: BooOmIe TOBOpPs, Iepen BbimonHeHWeM Komauabl FINISH
He TpeOyeTcsl OUHMIATh CTEK, OJAHAKO IS COOIOAEHHs "IpaBHI MPUIMYHUS" MBI BCE XKe
OYHCTUM CTEK.)
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CKOOOK

cIeAyrIIUM o00pa3oM: IpU TMOSABICHHH 3aKphIBAWIIed CKOOKH

3aMEHHM €€ Ha COOTBETCTBYIOLIYIO € OTKPBIBAIOIIYI CKOOKY M HMEHHO 3Ty
CKOOKy OylneM cpaBHHMBAaTh CO CKOOKOW, CYMTAHHON M3 cTeka.
C y4eTOM BCEro CKa3aHHOIO Halla IMpOTrpaMMa BBITJISAIUT TakK:

[}

a un

BEG:

IN:

OPEN:

NOOPEN:

CLOSE:

ENDTXT:

NO:

OUT:

INCLUDE 10.ASM
SEGMENT STACK
DB 328 DUP(?)

ENDS
SEGMENT
ASSUME CS:C,
MOV SI.SP
MOV AL,'A’
OUTCH '>
INCH BL
CMP BL,'.'
JE ENDTXT
cMP BL, ' ('
JE OPEN
CMP BL,'['
JNE NOOPEN
PUSH BX
JMP IN
MOV BH, ' ("
CMP BL, ')’
JE CLOSE
MOV BH,s['
CMP BL,')'
JNE 1IN
CMP SP,SI
JE NO

POP CX

CMP CL.BH
JE IN

JMP NO

CMP SP.SI
JE OUT
MOV SP, SI
MOV AL, 't
OUTCH AL
FINISH
ENDS

END BEG

"OVATIOr-MU®N"

Ss:

noAKAKYNTb onepaunn BBOAa-BbiBOAA
;CEerMeHT CTeka

;CerMeHT KomaHa

;3aMOMHUTb UCXoAQHOe 3HayeHne SP
npeasapuTensHbin oTeeT ("Aa")
Mpurnawexne K BBOAY

; BBOJl OMEpeHOoro cumeona

;TOuYKa -> BbIXOA U3 LMKna BBOAA
MpoBepka Ha OTKPbIB, CKOBKY

;3aMOMHUTL OTKPbIB, CK06Ky B CTeKe

MpoBepka Ha 3aKpbIB, CKOBKY
(B BH - napHas eit oTkpbIB, ckobka)

;He ckobka - k creaylowemy cumBony
NpoBepPKMN ANA 3aKpbIB, CKOGKN:

;cTek nyct -> NO

;cuMTaTh U3 CTeka OTKpbIB, ckobky B CL

;W CpaBHWTL ee ¢ BH

;€CTb NApHOCTb - K creayoleMy cuMBony
;HeT -> NO

;B KOHLIe TeKCTa npoBepka cTeka Ha "nycto*

;HeT c6anaHCUpPOBAHHOCTH - OYUCTKA CTeKa
;n oTBeT "HeT"
;BblgavaoTBeTa
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MMPOLIETY PBI

B namHO# riaBe paccMaTpUBAIOTCA MpPOIEAyphl (MOAMPOTPAMMEI) U T€ TPOOIEMEI,
KOTOpPBIE€ BO3HHUKAIOT MPH UX PEaJU3allMMd U HCIOJb30BAHUU.

9.1. [laabHHe mepexoabl

Jlo cux mop MBI paccMaTpHBalIH NPOTPAMMBI C OZHMM CETMEHTOM KOMAaHZ, 4YTO Xa-
pakTepHo ans HebGompmmux mporpamm. OgHako B oOmeM ciydae B IporpaMMe MOXKET
OBITH CTONH MHOTO KOMaHJ, YTO OHH HE BMECTATCS B OAMH CETMEHT NaMATH (MX CyM-
MapHbIi pasmep MokeT mpes3oiitu 64K6). B takom cimydae (numbo mo kakoif-To MHOM
IpUYMHE) B MpPOrpaMME OMNHCHIBAECTCA HECKOJNBKO CErMEHTOB KoMaHjJ. Hampuwmep,
B MPOTpPaMMe MOTYT OBITh OMHCAHBI TaKHE CEIMEHTHl KOMaH:

CI SEGMENT
ASSUME CS:CI,
START: MOV AX,0

JMP FAR PIR L ;goto L

CI ENDS

C2 SEGMENT
ASSUME CS:C2

L: INC BX

C2 ENDS

OTMCTI/IM, YTO B HaYaJli€ Ka)XXJA0ro CCrMeHTa KOMAaHI OOJIXKHa OBITH yKa3zaHa OUPEK-
tuBa ASSUME, B kortopoii (momumo mpouero) cermMeHTHoMmy peructpy CS crtaButcs
B COOTBETCTBHME NAHHBIH CErMEHT (MMEHHO IO 3Toil mHpopmanmum accembiep y3HaeT,
94TO TeKyI]_II/[ﬁ CCTMCHT SBJISICTCSA CCIMCHTOM KOME[HI[), B IIPOTUBHOM cCliy4a€, BCTPETUB
[EPBYI0 K€ METKY, acceMObiep 3aduKcHpyeT OIMHOKY.

Hamomuum, yto B IIK agpec komaHmBI, KOTOpas JOJKHA BHIMOJHATBCA CIEAYIOIIEH,
3amaetcs mapoil peructpoB CS u IP: peructp CS ykaspiBaeT Ha Ha4aTO CEerMEHTa Ha-
MSATH, B KOTOPOM HaxoJUTCS 3Ta KOMaHJa, a B perucTtpe [P HaxoguTcs cmemeHue 3TOi
KOMaHJIbl, OTCYUTAHHOE OT Hadaua JaHHOTO CerMeHTa. M3MeHeHHe n000ro M3 3THX pe-
TUCTPOB €CTh HHUYTO HHOC, KaK IIEPEXOJ, IOCKOJBKY MCHACTCA aapeC KOMaHAbI, IOX-
JIe)Kalled BBIMOJHEHUIO.

Ecan mensercs tonbko IP, To 3TO o3HadaeT mepexon BHYTpU cermMeHTa. Takue me-
pPeXoapl HA3BIBAIOTCA OJNIM3KUMHU HIIH BHYTPUCETMCHTHBIMHU,; OO0 CHX IIOP TOJbBKO TaKue
mepexoasl Mbl M paccMmaTpuBanu. Eciam mporpamma HeGonbimas U BCe €€ KOMAaHIBI
YMEIAaTCad B OAHOM CErMEHTE MNaMATH, TO APYTHE NEPEXOAbl W HE HYXHBI. Ho ecnu
B IIporpaMmMe€ HMEETCA HECKOJBKO CErMEHTOB KOMAaHJ, TOraa BO3HHUKACT HOTpe6HOCTB
B IIEpexXojax M3 OJHOTO TAaKOoTO CerMeHTa B Apyroi (mampumep, u3 cermenta Cl Ha
METKY L cermenta C2) Taxue MEePEeXoabl HA3BIBAIOTCA NAJIbHUMHU HINA MEKCETMCHTHBI-
mu. [Ipm »THX mepexomax MeHseTcs 3HaueHue u peructpa CS, um peructpa IP: CS
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yCTaHaBIUBaeTCss Ha Havano cermeHta ¢ meTkoit (CS:=C2), a B IP 3ammceiBaercs cme-
mieHne MeTku BHyTpHu ee cermenta (IP:=offset L).

B IIK mpemycMoTpeHBl KOMaH[bI, peaNu3yloOlIHe TaKue NaJbHUE IMEPEXOIbl, MPUIEM
BCE OHHM SIBJIAIOTCS TOJILKO O€3YyCIIOBHBIMH IepexojaMu (yCIOBHBIE MEpeXoibl - Bcerja
Onm3kue), NpPSMbIMH WM KOCBEHHBIMU. B SIA B 3THX KOMaHJIaX YKa3bIBaeTCs TOT XKe
mHemokoq JMP,' uto u mpu OAM3KMX Mepexoiax, HO HCIOJIb3YIOTCS IPYyTrUe THIIBI
onepangoB. dnary KOMaHIbl JalbHEr0 MEPexoaa He MEHSIOT.

JManvnuii  npamoii nepexod: JMP FAR PTR <memka>

3aecy cnoBo FAR (manbHuil) ykassiBaeT accemOjepy, 4TO METKa HallbHsis, 4TO OHA
HaXOAWTCS B APYroM cermentre komasa. Ilo atoit komanae peructp CS ycranaBmuBaet-
Csl Ha HAyajJo TOrO CErMEHTa, B KOTOPOM 3Ta MeTKa HaxoauTcs, a B peructp [P 3amu-
CBHIBACTCS CMELICHHUE ITOIl METKM BHYTPH JaHHOTO CErMEHTa:

CS:=seg <wleTka>; I[P:=offset <merTka>
Tak, B mpuMepe BBIIIE yKa3aH AAJIbHUN Mepexo] Ha METKy L.

Janvnuii  koceenuwviii  nepexod: JMP m32

B oToif KOoMaHAe yka3bpIBaeTCcs aapec ABOMHOrO CJIOBAa, B KOTOPOM JOJDKEH HaxXo-
IUThCst aOCONIOTHBIN aapec mepexoia B BHAEC aJpecHOW mapbl seg:ofs, 3amucaHHO
B "mepeBepHyTOM" BHje: cMmeleHue ofs M0KHO OBITH 3amMcaHo Mo agpecy T32, a HO-
Mep cermeHTa seg - mo aapecy T32+2. Komanma nmemaer mepexon mo 3tomy abco-
TIOTHOMY ajpecy, T. €. 3amucbiBaeT B peructp CS BenmnuuHy seg, a B peructp IP - Be-
nuunHy ofs:

CS:=[m32+2]; 1P:-[T32]
IIpumep:

X DD L ;X: offset L, X+2: seg L
JMP X ;goto L (CS:-seg L, IP:=offset L)

IIpu 3anucu KOMaHIBI KOCBEHHOTO INEPEXoaa Haxo COOJI0AaTh OCTOPOXKHOCTH. Ecnm
B KOMaHJe yKa3aHo uMs X, KOTOpOE ONHCAaHO J0 3TOH KOMaHAbl (KakK B HaIleM HpHU-
Mepe), TOrla, BCTPETHB ee, acceMOiep yxke Oyaer 3HaTh, 4To X 0003HAauYaeT ABOHHOE
CJIOBO, ¥ MOTOMY IPaBHIIHO MOWMET, YTO B JAHHOW KOMaHJAE MMEeTCs B BUAY AANbHHH
KocBeHHBIH mepexoa. Ho ecian ums X OymeT ommcaHOo MO3Ke, TOraa accembiep, BCTpe-
THUB KOMaHIy Iepexoja, He OylneT 3HaTh, KAKOTO BHIA NEPEeXO0J] UMEETCs B BHAY B JaH-
HOM cjyd4ae - TO N OJM3KHU MEepexo] MO METKe, TO JIU ONU3KUH KOCBEHHBIH MEepexof,
TO JU JAJbHUW KOCBEHHBIH mepexoa. B Tako#l cuTyamum, Kak YyKe TOBOPHIOCH
B pa3n. 4.1, accemOuiep mpenmnonaraer, 4To yKa3aHHOE MMs - 9TO METKa M3 TEeKyIIero
cerMeHTa KoMaHja, U (GopMHpyeT MALIMHHYI0 KOMaHIy OJM3KOTO Iepexona. 3aTteM ke,
koraa Oyaer oOHApyKEHO, YTO B TEKYIIEM CErMEHTE TaKOoil METKH HeT, accemOiep 3a-
¢dukcupyer ournbky. Utobsl ee n3bexarh, HaIO B Clydae CCHUIKH BIEPE] MPH JalbHEM
KOCBEHHOM IIepexoje SBHO yKa3aTb, 4YTO MM 0003HayaeT NEPEeMEHHYIO pa3MepoM
B JIBOiHOE cioBo. Jnst sToro memonb3yercs omepatop PTR:

[ANATIO-MUDU-
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JMP DWORD PTR X

Kak YK€ 0TMEUaJIOCh, HOJIOGHOFO poaa yTOYHEHUs Jisl CCBUIOK BIIEPEJA MPUXOAUTCS
AeJlaTb U Ipu OTU3KHUX nepexonax. Ecnu C06paTL BMECTC BCE, 4YTO YK€ TI'OBOPHUJIOCH
IIpO CCBUIKHM BIEpEA B KOMaHAaXx 6e3yCHOBHOFO rnepexosa, TO MOJYUYHUTCA cCllieayromee
IIpaBuJIO: €ClIN X - cchuika BIIEpE, TOorga KOMaHAy 6e3yCHOBHOFO nepexona cienyer
3aliuChiBaTh TakK:

IMP X - O0nu3kuil mpsAMoON ANMHHBIN
JMP SHORT X - O0nu3kuil npaMoil KopoTkuif
JMP FAR PTR X - JanbHUR npsAMoOi

JMP WORD PTR X - ONHM3KUIl KOCBEHHBIH

JMP DWORD PTR X - JalbHUUH KOCBEHHBIH

AHaJIOrM4YHOro pojia yTOUYHEHUs Hajo AejaTh M TOraa, koraa B komanae JMP ykaza-
Ha KOCBeHHas cchlika, Hanpumep JMP [BX]; mo ymomuaHuio accembiiep paccMmaTpH-
BaeT M0JOOHOro poja KOMaHAY KakK OJIM3KUII KOCBEHHBIH HEPEXO/.

UYro xe kacaercs ciydvas, korga X - ccbUIKa Hasaj, TO BHJ Iepexoja 00s3aTelbHO
Ha/0 YTOUHATh TOJBKO B OJHOM Cllyyae - IpHU JajJbHEM IPsIMOM Iepexope: accembiep,
Jnaxe 3Hasg, 4To X - METKa U3 JPyroro CerMeHTa KOMaHJ|, BC€ pPaBHO He Oyner pac-
cmatpuBaTth komManay JMP.X kak naneHuii mepexox. [lemo B ToM, 4YTO, BCTpedas JIO-
Oyi0 MeTKy, accemOiep aBroMaruuecku npunucbiBaer eif tun NEAR (OGnuskuit) u na-
nee pykoBojacTByercss 3tuM Ttunom. (Bmpouem B SIA ects aupexrtuBa LABEL, ¢ mo-
MOIIBIO KOTOPOI MeTKe MOxHO npunucath U Tun FAR - cm. paszn. 14.6.) M3menuts ke
3TOT THUII MOKHO (B paMKaxX OJHON KOMaHJbl) TOJBbKO ¢ IMoMollkio onepatopa PTR.

Otmerum, uto NEAR u FAR - 3T0 MMeHa cTaHJIapTHBIX KOHCTaHT CO 3HAYCHUSMHU
cootBercTBeHHO -1 (OFFFFh) n -2 (OFFFEh). IMeHHO 3TH 3HadeHUs BBIZAET ONEpaTOp
TYPE, ecin B kauecTBe ero onepaHaa ykazaTb He UMs IIepEMEHHOH, a METKy (HiIu
ums npouenypsl); Hanpumep: TYPE L = NEAR.

9.2. INoanmporpaMMbI-niponexypsl

JIOBOJIHO 4acTO B IPOrpaMMax, OCOOCHHO OOJBLIMX, IPUXOAUTCS HECKOIBKO pas
pemiatb OJHYy W Ty € I0JA33Jadyy U I[OTOMY IPUXOJUTCS MHOTOKPATHO BBIIHCHIBATH
OJIMHAKOBYIO TPYIITy KOMaHJ, peIIaroliX 3Ty mojazaaady. YtoOsl u30ekaTh MOBTOPHO-
IO BBIIKCBIBAHUS TAKOH TPYMIbI KOMaHJ, €¢ OOBIYHO BBHIMHCHIBAIOT OAUH pa3 U odop-
MIISIOT COOTBETCTBYIOIIMM O00Opa3oM, a 3aTeM B HYKHBIX MECTax IMPOrpaMMbl IPOCTO
HepeNaloT ynpaBieHHE Ha 3TH KOMaHHBI, KOTOpbIE, NpopaboTaB, BO3BPAINAIOT YIpaBlic-
HHe oOparHo. Takas rpynma KOMaHA, KOTOpas pellaeT HeKOTOPYIO IoA3ajadyy U KOTO-
pas OpraHM30BaHa TaKMM O0Opa3oM, 4TO €€ MOXHO HCIOJNB30BaTh JI00OE YHCIO pa3
U U3 JIOOBIX MeCT, Ha3bIBaeTcs MmoAanporpaMMoi. Ilo OTHOWIEHHIO K MOANPOrpaMme
OCTaJIbHYI0 4aCTh MPOTPAMMBbl MPUHATO Ha3bIBATH OCHOBHOM MPOrpaMMOi.

JIerko MOHATH, YTO HOANPOrPAMMBI - 3TO AHAJIOT MPOLEAYP H3 SA3BIKOB BBICOKOTO
YPOBHA: cama IIOANpPOrpaMMa - O3TO aHAJOI ONHWCAHHWS HPOLEAypHl, a obOpaljeHue
K NOANpPOrpaMMe - aHAJOr olepaTopa mpouenaypsl. OQHAKO peanu3anus IOAIPOrPaMM
B SA - Beup Oosiee CIOXKHAsl, YeM OIHMCAHHE IPOLEAYP B sA3bIKAX BBICOKOTO YPOBHSI.
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Jeno B TOM, YTO B OTHUX S3bIKaX 3a HAC MHOIOE [eNalOT TPAaHCISATOPHI, a MpH
MpOrpaMMHUpPOBaHNM Ha SJA HaM HMKTO HE I[OMOTAeT, MO3TOMY 3/€Ch BCE NPHUXOIMTCS
nenatb camuM. Kakue mpoOiaeMbl BO3HHKAIOT IPU HCIOJIB30BAHUM IMOJINPOrPaMM M Kak
OHU PELIAIOTCSl, MBI U PAaCCMOTPHUM Jajiee.

9.2.1. Tme pazmemars mogmporpammy?

Ilepas mpobnema - rae pasmemiath mnoamporpammy? Boobime roBopsi, rae yromHo.
Ho mpu sToM Hazo mOHMMATh, 4TO caMa Ho cebe MOANporpaMma HeE JOJDKHA BBINOJ-
HATBCS, @ MOXKET BBINOJHATHCS JHIIb TOrJA, KOoraa K Heil oOpararcs. [loatomy pasme-
aTh €e HaJo Tak, 4yToObl Ha Hee CiydyaiHO He momajaano ympasieHue. Eciu nmeercs
HECKOJIBKO MOJANPOrpaMM, TO HX OOBIYHO pa3MeInalT psgoM. OOBIYHO HOANPOTrPaMMbI
(n/m) pasmematoT 1160 B KOHIe cerMeHTa komaunn 3a komangoit FINISH (cm. puc. a),
nub0 B caMOM Hadaje 3TOr0 CerMeHTa - Mepel TOM KOMaHJIOW, ¢ KOTOPOH MOJDKHO Ha-
YUHATHCS BBIMOJHEHHE OpOrpaMMmbl (cM. puc. 6). B Oonpmux mporpammax MOAMPOT-
paMMbl HEPEIKO pa3MeLaloT B OTJACIbHOM CErMEHTe KOMaHJ (CM. puc. B).

C SEGMENT C SEGMENT C1 SEGMENT
BEG: ...
o0 s n/o o/n
FINISH
BEG: ... Cc1l ENDS
n/n e C SEGMENT
&3 BEG: ...
C ENDS C ENDS A
END BEG ) END BEG C ENDS
END BEG
a) 6) B)

9.2.2. Kak odhopmasars moamporpammy?

Bropass mpoGnema - kak omuchiBaTh moamporpammy? B oOmiem ciydae rpymmy Ko-
MaHJ, 00pa3ylomuX MOINPOrpaMMy, MOXKHO HHUKAaK HE BBIACIATH B TEKCTE MPOrPAMMBL.
Opnako B SIA moamporpamMmsl MPUHATO O(DOPMISATH CIENUATbHBIM 00pa3oM - B BHIE
npoueayp. OTO JaeT ONpPEAe]CHHYIO BBIFOAY, O KOTOPOH OyIeT cka3aHO 4YyTh IMO3XKE.
B nanpHeilimeM Mbl OyZeM HCHONB30BaTh TOJBKO TaKHE MOJNPOrPaMMbl, KOTOPBIC
ONHKCAHbl B BHUAE MPOLEIYD.

OmnucaHue NOANPOTrPaMMbI B BHJE HPOLEAYPbl BBITSIUT TaK:

<umsi mpoueaypbi» PROC <mapamerp>
<Temo HpoUeaAypBI»
<upla npoueayps» ENDP

Kak Buano, mepex TenoMm mpoienypsl (ee komangamu) craButcs aupektuBa PROC
(procedure), a 3a mum - gupektuBa ENDP (end of procedure). B obeux stux maupextu-
BaX YKa3bIBaeTCS OJHO M TO K€ UMS - UMs, KOTOPOE Mbl Aald MOJIPOrpaMme, Ipole-
nype. Crnenyer obparuth BHUMaHue, 4To B aupekTuBe PROC mocie mMeHu He CTaBUT-

LIMATIOT M-
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csl 1BoeToune (Kak M B OPYTHX JUPEKTHUBAaX), OAHAKO 9TO UMs CUUTAETCI METKOH, CUM-
TaeTcs, 4TO OHO METHUT IEpBYI0 KOMaHIy npouenypsl. Hampumep, ums npouenypsl
MOJKHO yKa3aTh B KOMaHJE Hepexoja, ¥ Torjaa OyJneT OCYIIEeCTBJIEH Iepexo] Ha MEepBYIO
KOMaH/y NpOLEaypHI.

Y aupextuel PROC ecth mapamerp - 310 nmubo NEAR (Onuskwmii), nu6o FAR
(manpHuit). [lapameTp MOXET M OTCYTCTBOBaTh, TOrJIa cuuTaeTcs, 4To oH paBeH NEAR
(B cBs3u ¢ atum mapametp NEAR o0ObiuHO He ykaswiBaercsi). [lpum mapamerpe NEAR
WIM TIPU OTCYTCTBMHM MapameTpa MpouLeaypa Has3biBaeTcs "Onm3Koii", mpu mnapamerpe
FAR - "manpueit". K 61u3koil mporenype MOXXHO 00paiiatbCs TOJBKO M3 TOrO CErMeH-
Ta KOMaHJ, IJle¢ OHA ONHUCAaHa, W HeNb3sl 00paIllaThCs M3 APYTHX CErMEHTOB, a K Jab-
Heil mpoleaype MOXHO 00pamarbcs M3 JIOObIX CErMEHTOB KOMaHA (B TOM 4YHCIE W
U3 TOro, Ii¢ OHAa OmMcaHa). B 3TOM M TOJIBKO B 3TOM pas3iuuue Mexay ONHU3KMMHU H
JAIBHUMH [POLIEIYPaMHU.

OtMmeruM, 4TO B SIA uMMeHa U METKH, ONHMCAHHbIE B MPOIEAYype, HE JOKAIU3YIOTCS
BHYTPH HEe, MO3TOMY OHH JIOJDKHBI OBITh YHHKAJIbHBIMH, HE JOJDKHBI COBIIAAATh C ApY-
TUMH HMEHaMHM, HCIONb3yeMBIMH B mporpamme. B wactHocTH, XoTs B SIA M MOXHO
Onucath OAHY MpPOLEAYPY BHYTPU APYrod, HO HMKAKOI BBITOJbI TO HE OAET, IOITOMY
B SIA 0OBIYHO HE HCIIOJB3YETCS BIOXKEHHOCTh MPOLEAYD.

9.2.3. Bbi3oB mpoueayp U BO3BpPaT U3 HHUX

Cnenyromas npobisema - Kak OCYIIECTBISIOTCS BBI30BBI IPOLEAYP M BO3BPATHI
u3 Hux? [Ipu mporpaMMHpOBaHMM Ha SI3bIKE BBHICOKOI'O YPOBHS UISi 3aIlyCKa MPOLEAYpHI
B pabdOTy AOCTAaTOYHO JIMIIb BBINUCATH €€ UM M ee (akTuyeckue mapamerpsl. [lpu
9TOM Hac HE BOJIHYET, KaK Ipoleaypa HayMHaeT paboTaTbh, Kak OHAa BO3BpallaeT
yIpaBlIeHHE B OCHOBHYIO IPOrpaMMy: 3a BC€ ITO OTBe4aeT TpaHciasTop. Ho eciu Mbl
mporpaMMupyeM Ha SIA, Torma Bce MepexoAbl MEXJIy OCHOBHOW MNpOrpaMMoOd U
NpoLEeAYypOl MPUXOAMUTCS PEaTu30BbIBATH HAM caMUM. PaccMOTpuM, Kak 3TO Jenaercs.

3peck n1Be npoOieMbl: KaK M3 OCHOBHOM NMpPOrpaMMBbl 3aCTaBUTh paboTaTh MpouUenypy
M KaK BEPHYTbCS M3 MPOLENYpbl B OCHOBHYIO mporpammy. Ilepsas mpoOiema pemaercs
NPOCTO: JOCTATOYHO BBIOJHMTh KOMaHIY Iepexoja Ha MEpBYyI0 KOMaHAy MpOLeypSl,
T. €. yKa3aThb B KOMaHje mepexona ums mpoueaypsl. CioxHee co BTOPOW MpoOieMoil.
Jleno B ToM, 4TO 00pamarbCs K NPOLeIype MOXHO W3 PasHbIX MECT OCHOBHOW mpor-
paMMBbI, a MOTOMY M BO3BpAILAThCS M3 MPOLEAYpbl HaX0 B pasHele Mecra. Cama mporue-
Iypa, KOHEYHO, HE 3HAeT, KyJa il Halo BepHYTb yIpaBJIEHHE, 3aTO TO 3HAET OCHOBHAs
nporpamma. I[TosTroMy mpu oOpalieHuM K NpOLEAype OCHOBHAs Iporpamma o0s3aHa co-
o0mHKTh el Tak Ha3bIBACMBIl agpec BO3BpaTa - aapec TOW KOMaHIbl OCHOBHOW MpOT-
paMMblI, Ha KOTOPYIO Ipoleaypa o0si3aHa caeiaTh IMepexon MO OKOHYAHUHM CBOeH pabo-
Tbl. OOBIYHO 3TO aJpec KOMaH[bl, CIEAYIOLICH 3a KOMaHAOH oOpalieHHs K MpoLeaype.
VIMeHHO 5TOT aipec OCHOBHAs IporpaMMa M coOOIIaeT Npolenype, MMEHHO IO HeMy
npoLeaypa M BBHIIOJHIET BO3BpaT B OCHOBHYIO mporpaMmy. IIOoCKOJIBKY NpH pasHbIX
obpalieHusXx K Hpoueaype el yKas3plBaloT pasHble aJgpeca BO3BpaTa, TO OHAa M BO3Bpa-
IIAeT yNnpaBJieHHe B pa3Hble MECTa OCHOBHOW MPOrpaMMBl.

Kak coobmare ampec Bo3Bpara? DTO MOXHO cjaelaTh Mo-pa3HoMy. Bo-mepBbiX, ero
MOXHO MNepeiaTh 4epe3 PEerkucTp: OCHOBHAs IpPOrpaMma 3alMChIBAeT B HEKOTOPBIH pe-
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TUCTp aJpec BO3BpaTa, a MPOLEAypa M3BIEKACT ero OTTyJa U JeNaeT M0 HeMYy MEPeXOj.
Bo-BTOpBIX, 3TO MOXHO CJelaTh 4Yepe3 CTEeK: MpPekAe 4YeM OOpaTHThCS K MPOLEAype,
OCHOBHAas MpOTrpamMMa 3alKChIBACT aJpec BO3BpaTa B CTEK, a MPOLEAypa 3aTeM CYHTHI-
BaeT ero OTCIoJla U ucmons3dyeT anga nepexona. B IIK mpunsTO mepenaBaTh agpec BO3-
BpaTa 4Yepe3 CTEK, MO3TOMY B JajbHEiIIeM Mbl OyaeM paccMaTpuBaTh TOJBKO 3TOT
crmoco0 mepegadd aapeca BO3Bpara.

Ilepenauy ampeca Bo3Bpara 4uepe3 CTEK W BO3BpAT MO 3TOMY aJpecy MOXXHO peanu3o-
BaTh C IMOMOIIBI TeX KOMAaHJ, KOTOpbie MblI yke 3HaeM. OJHAKO B pealbHBIX MPOT-
pamMmax MpOLEAYphl HCHONB3YIOTCS OYEHb 4YacTo, MO3TOMYy B cucteMy komaua IIK
BKJIFOUEHBI CICIHAaIbHbIC KOMAaH/bl, KOTOPbIC YIPOILIAIOT PEeaan3alfi0 MEePEeX0JI0B MEX-
Iy OCHOBHOH mporpammoit u mpouenypamu. D10 komaHasl CALL um RET. OcHoBHBIE
BApUAHTHI 3TUX KOMAaHJ CIEAYIOLIHE:

BrizoB mpoueaypsl (mepexon ¢ Bo3Bpatom): CALL <wublsi mpouenypbi»
BosBpatr u3 mpouenypsl (return): RET

Komanga CALL 3amuceiBaeT ajapec cieAymoomield 3a He KOMaHIbl B CTEK U 3aTeM
OCYIIECTBIISIET MEpPexXoJ Ha MEpPBYI KOMaHAy ykazanHou mpouenypbl. Komanga RET
CUYMTBIBACT U3 BEPLIMHBI CTEKA aApec U BBIIOJIHAET MEepexo] MO HeMy.

Paccmotpum cnepyrommii mpumep. [lycTh MBI OTIaXHBaeM CBOIO MPOTpaAMMy U IS
9TOr0 BCTaBJIsI€M B pa3HbIe €€ MECTa OTJIAJOYHYI0 NedyaTh OJHHX M TeX K& HNePEeMEHHBIX
X u Y. Takas me4yatb OCYyIIECTBISETCS HECKOJIbKHMMH KOMaHAAMH, OHH MHOTOKPAaTHO
MOBTOPSAIOTCS, TOATOMY MMEET CMBICI ONMCATh ATy HeyaTh KaK NPOLEAYypY M YKa3bIBaTh
B OCHOBHOW MporpamMMe JIUIIb KOPOTKHE OOpalieHuss K Hei:

;OCHOBHasA mnporpamMma smpomenypa
PR PROC
CALL PR OITINT X
(a) ... OOTINT Y,8
NEWLINE
CALL PR RET
b ... PR ENDP

Korga Brimonnsiercss mepBas komanga CALL, To oHa 3amucChIBaeT B CTEK ajapec clie-
Oyroleit 3a Hell KoMaH[bl (aJpec a) U mepenaeT ynpaBieHHe Ha Hayano mpoueaypsl PR -
na komangy OUTLNT X. Hauunaer paboTaTh npoienypa: oHa nedataer X U Y U mepeBo-
nut ctpoky. Ilocme storo komanaa RET u3Bnekaer u3 crexka HaxXOASIIUKCA TaM aJpec a
U JleJaeT mepexo] mo Hemy. TeM caMbIM BO300HOBIIsETCS paboTa OCHOBHOM MPOTpPaMMBbl -
¢ KOMaH[bI, cieayromiei 3a nepBoit komangoit CALL. [ToBropHoe oOpaiieHue K mpoiie-
JIype MPOHMCXOIUT aHAIIOTHYHO, HO 1Mo BTOpoi komanae CALL B cTek yxe OyzaeT 3amucan
IOpyroit aapec - agpec b, mosTomy mpoueaypa Ha 3TOT pa3 BEpHET YHpaBJICHHE B Jpyroe
MECTO OCHOBHOM IPOrpaMMBbI - Ha KOMaH[y, CIEAYIONIyo 3a BTopoil komanaoit CALL.

Teneps koe-uto yrounuMm otHocutenbHo komaHg CALL u RET.

Hamomuum, uto B 1K azpec xomaHabl, KOTOpas AOKHA OBITH BBIMOJHEHA CIEAYIO-
meil, 3agaetcs peructpamu CS u IP. Ecnm ommcanue mporeaypbl pa3MemeHo B TOM JKe
CerMeHTe KOMaHJ, IZle Mbl oOpamiaeMcsi K Hei, Torja mnepexoj Ha Hee M BO3BpaT

SMATTIO-MUDU-
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13 Hee JOJDKHBI OBITh ONM3KMMH, T. €. JOJDKEH MEHSTHCS TOJNBKO yKaszarenb kKomanpa IP
U HE JOJDKEH MEHATbCA cerMeHTHBIM peructp CS, T. K. MBI Bce BpeMsi OCTaeMcs B
OZIHOM M TOM J€ CerMeHTe KomaHA. Ho ecinm mpomenypa paclojoXeHa B Ipyrom
CerMEHTe KOMaHJ, TOT/la NEepexoj Ha Hee M BO3BpPAT U3 HEE JOJDKHBI OBITh JalIbHUMH,
T. €. JOJDKHBI MEHSTHCS 00a 3THUX perucrpa.

Bce sTo yuutsiBaercs, u Ha camoMm xgene B IIK mmeercs mo aBa BapuaHTa MalllWH-
Heix komaHjg CALL u RET. Ecim uepes AB o0o03HaunTh ajzpec Bo3Bpara - ajapec
(cmemenune) komaHAbl, ciaenyromei 3a komannoir CALL, Torma neiictBus obGoux Bapu-
anToB koMaHasl CALL P, tne P - umsa nponenypsl, MOKHO ONHUCATh TaK:

6nu3kuii BBI3OB: AB->crtek, IP:=offset P
nanpuuit Bbi3oB: CS-x3texk, AB->ctex, CS:=seg P, IP:=offset P

JleiicTBus ke AByX BapuaHTOB KomaHabl RET TakoBsI:

Onu3kuii Bo3BpaT: cTek->1P

nanpHUi Bo3BpaT: cTek->1P, crek-3-CS

Slcno, urto komanael CALL u RET momkHbl 1elicTBOBAaTH COTJIACOBAHHO: HpU Oim3-
KOM BBI30BE MPOLEAYPHI U BO3BPAT U3 HEE JAOJKEH ObITh OJM3KHM, a MPH AAJbHEM BBI30BE
W BO3BpPAT AOJOKEH OBbITh JaJIbHUM, HHA4Ye mporpaMma Oyner padoTarh HempaBWiIbHO. B TO
xe BpeMsi B SIA o00a BapuaHTa KaX[JOW M3 3THX KOMAaH] 3alMCBhIBAIOTCS OJMHAKOBO.
EctecTBeHHO BO3HHMKAeT BONpOC: Kak e Toraa B Sl A yKa3bIBalOTCS THUIIBI NEPEX0J0B
MeXJy OCHOBHOH mporpammoii u mpouenypoit? OTBeT TakoB: SIBHO 3TO HE yKa3bIBaeTcCs,
3Ty mpobiieMy perraer 3a Hac accemOnep. Ecnu Mbl onucanu mporenypy Kak OJH3KYIO,
toraa Bce komanabsl CALL, B KOTOPBIX yKa3aHO UMs 3TOW MpPOLEAYpHl, accemouep Oyner
TPaHCIMPOBAaTh B MallMHHBIE KOMaHIbl OJIM3KOTO BbI30Ba, a Bce komauabl RET, pac-
MOJIOXKEHHBIE BHYTPH 9TOH mpoueaypsl, accembiep OyIeT TPaHCIHMPOBATb B MalIMHHBIE
KoMaHabl Onu3Koro Bo3Bpara. Eciu ke mpoueaypa onmucaHa Kak JanbHss, TOTAAa BCe
oOpaiieHuss K Hel OyIyT TpaHCIMPOBAThCS KaK AalbHHUE BBI30BBI, a Bce KomaHabl RET
BHYTpU He€ - kak gnanbHue Bo3BpaThl. (Bue mpoueayp RET paccmarpuBaeTcs kak
Onuskuit Bo3Bpat.) Takum oOpazom, accembiiep OepeT Ha ceOs 005S3aHHOCTH CIEAHUTH
3a cooTBeTcTBreM Mexay komannamu CALL u RET, u y Hac 06 3ToM He moinkHa GoseTh
rosioBa. VIMEHHO B 3TOM BBITOJa OT ONMCAHUS MOJIPOrpPaMM B BHAE NPOLEAYP, UMEHHO
U3-32 3TOTO B SIA M NPHHATO ONMMCHIBATH MOANPOTrPAMMBI KaK MPOLELYPHI.

OnHako 31eCh €CThb OJHAa TOHKOCTb. Accem0iiep BbIOEpPET NMpPaBUIIbHBI BapHaHT Ma-
muHHON koMannel miusi CALL, Tompko ecnu mpouenypa Obuta ommMcaHa paHbIIe 3TOH
koMaHabl. Ecnm ke mpomemypa OyfeT ONHCBHIBATBCS II03KE, TO acceMOiyiep, BCTPETUB
komanny CALL u eme He 3Has THI 3Toil mpouenypbl (Oau3Kas OHAa MIM AajbHsAA),
MpeaIoaaraeT, 4To oHa Onm3Kas (a Tak yalle Bcero M ObIBaeT), W IOTOMY BCerJa B IIO-
n00HOH cuTyauun (HOpMHPYET MALIMHHYIO KOMaHAy Onm3koro Bei3oBa. Ho eciu motom
accembiuiep oOHApyXHT, 4TO JaHHAs NIpOLEIypa ONMCAaHA KaK JajbHsISA, TO OH 3aUKCH-
pyer omubky. UYtoObl He ObUIO Tako# omMOKH, Npu OoOpallleHHMM K JalbHEH mpole-
aoype, KoTopass Oylner omuchiBaTthCcs no3xe, Hago B komange CALL ¢ mnomomipio
oneparopa PTR saBHO yka3aTh, 4TO mpoueaypa AajabHss:

CALL FAR PTR P
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9.2.4.  pyrue Bapuantsl komanasl CALL

Mprb1 paccMmoTpenu ocHOBHOM BapuaHT komaHasl CALL, xorma B kadecTBe ee omep-
aH/la yKasplBaeTcs HMMs Ipolenypbl. Ho BO3MOXHBI M Jpyrue BapHaHThl ONEpaHaa -
TOYHO TaKue XKe, Kak B KoMmaHze Oe3ycimoBHoro mepexona JMP, 3a uckiroueHuem ciy-
gas ¢ omeparopom SHORT (cumraercs, 4TO MpOIEeAypbl HE PAaCHONIAratrTCs PSAIOM
¢ KOMaHJaMH WX BbI30Ba, U motomy B [IK He mpemycMoTpeH KOPOTKHH HEpexoa ¢ BO3-
Bpatom). [Ipumepsr:

NA DW P

FA DD Q

P PROC

P1:

P ENDP

Q PROC FAR

Ql:

Q ENDP
CALL PI ;6nu3kuit mepexonq Ha PI ¢ Bo3BpaToMm
CALL FAR PTR Ql ;nanbHuil mepexox Ha Ql ¢ Bo3BpaToMm
CALL Q1 ;0nuskuit (1) mepexon Ha Ql ¢ Bo3BpaToMm
CALL NA ;0nu3knit BBI3OB mpoueaypsr P
CALL FA ;AanbHUU BBEI3OB mpoueaypsl Q
LEA BX,Q
CALL [BX] ;6nu3kuit (1) BBI3OB mpoueaypsl Q

CALL DWORD PTR [BX] ;manbHu# BBI30B mpoueayps Q

IIpu ucnons3oBanuu 3Tux BapuaHToB koMaHasl CALL Hago cobmoaate OCTOPOK-
HOCTb. Bo-mepBbIX, HAagO CIEQUTH 32 COIVIACOBAHHOCTHIO THUIA IHEPEX0Ja C BO3BPATOM
¢ tunoM Bo3Bpata mo komanae RET, T. k. B aTux ciayvasx accemOiep yke He OTBe4aer
Ha TaKyl0 COTJIaCOBAaHHOCTH. Bo-BTOphIX, Kak u B KoMmanae JMP, mpu mcmoiap3oBaHHU
B koMmanae CALL ccrinok Bmepen MM KOCBEHHBIX CCBUIOK CIEAYyeT, €CIH Halo, yTo4-
HATh THII 3THX CCHUIOK (II0 yMOJIYaHHIO TIPH CCBUIKE BIIEpeA acceMOyiep TpaHCIUpyer
ONMM3KUN TPSMOW BBI3OB, a MPH KOCBEHHOW CCHUIKE - OJIM3KHil KOCBEHHBIH BBI30B).

9.3.  Ilepenana mapaMeTpoB 4Yepe3 PerucTpbI

Tenepb paccMOTpUM NpoOOJIEMBI, CBA3aHHBIE C MapaMeTpaMM NpPOLELyp.

B s13bIKax BBICOKOIO YPOBHS JUISL TOrO, 4TOOBI 3a/aTh (paKTHUECKUE MapaMeTpsl I Mpo-
HeAyphl, JOCTATOYHO JIMIIb BBINKCATh MX B OIEpaTope BbI30oBa mpoueaypsl. B SA mpoGiema
3a/laHysl IAPaMeTPOB PEIAeTCsl He CTOJIb IIPOCTO, I03TOMY MBI €€ PACCMOTPUM IOPOOHO.

ITonyTHO paccMOTpPUM U TO, KaK BO3BpallaeTcs pe3yibraT mpoueaypsl. OTMeTum, 4To
B SIA Her QopmanbHOro AeneHus Ha mpoueAypsl U (YHKLUH, TO M JAPYroe HasblBaeTcs
npouenypamu. Ho coxepxarenbHO HX, KOHEYHO, MOXKHO pa3leluTh Ha (YHKIHUH
u "4yucThie" MpOLENypbl B 3aBUCUMOCTH OT TOTO, BBIPA0ATHIBAIOT OHU PE3yJIbTAT WU HET.

LMATIOT-MUDU-
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IlepenaBath (akTHUECKHE MapamMeTpsl MPOLEAYPEe MOXKHO mo-pazHoMmy. [lpocreitmuit
crnoco0 - mepeaaBaTh MapaMeTphl 4Yepe3 PEerucTpbl: OCHOBHAs MPOrpaMMa 3aIliChIBaeT
(akTHyecKHe mapaMeTpbl B KaKHMe-TO PETHCTPbI, a Mpoleaypa 3areM Oeper MX OTTyna
U UCIOJB3YET B CBOEH paboTe. AHAJIOTMYHO MOXKHO MOCTYNUTb U C PE3yJIbTaTOM, €CIH OH
HMEeTCs: NPOLEAypa 3aluChIBAeT CBOM pe3ysbTaT B KAaKON-TO PErucTp, a OCHOBHAs
nporpamMma 3aTteM H3BJIEKaeT ero orryna. Uepes kakue perucTphl mnepegaBaTh HapameTpsl
U pe3ynbTat? DTO JIMYHOE €0 aBTOpa MPOrPaMMbl, OH CaM ONpPEeIsieT ITH PErUCTPHI.

93.1, [lepenaua mapaMeTpOB MO 3HAYEHHIO

PaccmorpuM Takoi mpumep. Ilycts Hamo BBIUMCIHTH c=max(a,b)+max(5,a-1), rme
BCE 4YMCla - 3HAKOBbIE M Pa3MepPOM B CJIOBO. BrlumciieHue Tax(X,y) ONHMIIEM KaK Ipo-
Henypy-(QpyHKIUIO, IpU 3TOM J0roBOpUMCS O ClelylolleM: IepBblii mapamerp (X) oc-
HOBHasl IIporpamMma J0JDKHA HepejnaBaTh uepe3 peructp AX, Bropoit mapamerp (y) -
yepe3 peructp BX, a pesynbrar (max) mpouexypa JOJKHA BO3BpallaTh 4€pe3 PErucTp
AX. Ilpu 3THX YCIOBHSX IIPOLEAYpa U COOTBETCTBYIOMHUII ()parMEeHT OCHOBHOIl Ipor-
paMMBbl BBINVIAAAT Tak (U IpUMepa OMHUIIEM HPOLEAYpPY KaK AalbHION):

JOCHOBHAasA TporpamMmma
;npoueaypa: AX=max(AX,BX)

MAX PROC FAR MOV AX,A ;AX:-a
CMP AX,BX MOV BX,B ;BX:=b
JGE MAXI1 CALL MAX ;AX:=max(a,b)
MOV AX,BX MOV C,AX ;cmactu AX
MAXI: RET MOV AX,5 ;AX:=5
MAX ENDP MOV BX,A
DEC BX ;BX:=a-1

CALL MAX ;AX:=max(5,a-1)
ADD C,AX ;C:=max(a,b)+max(5,a-1)

Ecnn Bocmonbs3oBaThes TepMHHOJIOTHEH sA3bIKa [lackanb, TO B 3TOM mpuMepe mapamer-
pBI TIepefaloTcs 10 3HAYCHHIO: Iepel oOpalleHHeM K INpoLeaype OCHOBHas Ipoleaypa
BBIYHMCIISICT 3HAYCHHUS (AaKTUYCCKUX IapaMeTpoB M HUMEHHO JTH 3HAYCHHUS 3alMCBIBACT
B peructphl. Temeps ke paccMOTPUM APYroi crocod nepesadyn mapaMeTpoB - 0 CChUIKE.

93.2. Ilepenaua mapaMeTpoOB IIO CCBILIKE
BossmeMm craenyromyro mpouenypy Ha Asbike Ilackans:
procedure D(var x:integer); begin x:=x div 16 end;

IIycts B nporpamme ectbh Takue oOpamenus k Heil: D(A) u D(B), rne A u B - nme-
Ha MEPEMEHHBIX, 3HAYCHUSAMH KOTOPBIX SIBJISIOTCS HEOTPHLATEIbHBIC YHCIA.

Kak BuaHO, mporeaypa 4To-TO NMPHCBAUBAET CBOEMY NapameTpy. B TepMHMHAaX MalIMHHOTO
sI3bIKa MPUCBABAHUE O3HAYAET 3allUCh B KaKYIO-TO SUEHKY MamsATH, a 4ToObl 3ammcaTh 4To-
TO B s4€iiKy, HaJ0 3HaTh azpec (MMs) 3TOM stueiiku. [losToMy mporeaype Hajo 3HATH aapec
Toil siueliku (A unu B), B KOTOpyIO OHa J0JDKHA CAENaTh 3alKCh, W 3TOT aapec obs3aHa e
cOOOIIUTh OCHOBHas mnporpamma. Takum oOpasom, Iepenaya Iapamerpa IO CChLIKe
O3HayYaeT mepefady ajapeca (MMEHH) sUCHKH, COOTBETCTBYHOLICH (haKTHYECKOMY Mapamerpy.
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Kax nepenaBatb agpec? Uepes perucTp: OCHOBHAs NPOrpaMMa 3aluChIBACT B KaAKOH-TO
peructp aapec (akTHUeCKoil nepeMeHHOH, a mporenypa Oeper ero orryna. Kakoit sto
peructp? Boobme roBops, i11000H, HO JIydile, €clIM 3TO OyIeT perucTp-MoauduKaTop,
1. e. BX, BP, SI unu DI, T. k. npoueaype npuaercss MOAU(GUIUPOBATH 110 ITOMY PETUCTPY.

Iycts ans Hamedr mpoueaypsl D mbr BeiOpamu peructp BX. DTo o03Hauaer, uTo
K Hayvajy ee BBIMOJHEHUs B peructpe BX Oyaer HaxomuTbes aapec TOil suerku (A wiu
B), coxepxumoe KOTOpoit oHa 00s3aHa W3MeHHTh. B 1OH00HOW cuTyaluu aoOparbes
J0 JTOH SYEHWKH, KaK Mbl yKe 3HaeM (9TO HNpUMep Ha KOCBEHHYIO CCBUIKY), MOXHO
¢ moMmoImb KoHCTpyknuu [BX].

C yueToM BCEro CKa3aHHOTO IMOJydaeM CIEAyIoInil (parMeHT OCHOBHOW IpoOT-
pamMMbl, COOTBeTCTBYMOIUiI oOpamienusmM D(A) u D(B), u cinepyromyro mpoueaypy D
(ua crpoku ¢ komaugamu PUSH u POP moka He oOpamiaTh BHUMaHWUS):

;OCHOBHAs Hporpamma ;omponeaypa: BX=aapec x, x:»x div 16
D PROC
LEA BX,A ;BX-axpec A PUSH CX ;emactu CX
CALL D ; D(A) MOV CL,4
LEA BX,B ;BX-aagpec B SHR WORD PTR [BX],CL ;x:«x div 16
CALL D ; D(B) POP CX ;BoccTaHOBUTH CX
RET
D ENDP
933. CoxpaHeHHe PerncTpoB B mpomeaype

Kax Bugno, nameii npouenype D morpe6oBancs peructp CL, B KoTOphI OHa 3aHO-
CUT BEJIMUMHY caBUra. Bo3HMKaeT BONpoc: HMMeeT JM IpaBO IpPOLEAYypa MEHAThb, MOp-
TUTb 3TOT Peructp?

Oro oueHb BaxkHas npobuema. [eno B ToM, yTo B IIK He Tak y’k M MHOrO pPerucTpos
U B TO XK€ BpeMs UyTb JIM HE B KaxJOH KOMaHJE HCHOIb3YyeTCsl TOT WIM MHOH perucrp.
ITosToMy ¢ OonbLIOH BEPOSTHOCTHIO OCHOBHOH IHporpaMme M HpOLEAYpe MOTYyT
norpeboBaTbes I pabOThl OJHU M T€ XKe PErHCTPbl, U TeM caMblM OHM OynyT "memaTs"
apyr apyry. KoHeuHO, MOKHO OrOBOPUTHCS, YTOOBI OCHOBHAsl IporpamMma M Ipoueaypa
HOJb30BAJINCh PA3HBIMH PErHCTPAMHU, OJHAKO CHeNaTh 3TO OYEHb CII0KHO - YX OUYCHb
Mmano peructpos B IIK. ITosToMy 0OBIYHO MOCTYHAIOT MHAYe: Pa3pelIalOT U OCHOBHOH
nporpamme, U INpoLeAype MOJb30BaThCsl OJAHUMM U TEMH )K€ PErucTpaMH, HO IIPH 3TOM
TpeOYIOT OT MpoLEeAyphl, YTOOBl OHA COXpaHsIa T€ 3HAUEHUS PEerucTPOB, KOTOPbIE B HUX
3amycana OCHOBHas mporpaMma. JlocTHYb 3TOro MHPOCTO: B Hauyaje CBOEH paboThI
Ipoleaypa J0JKHA CIIaCTH B CTEKE 3HAUEHHUs TE€X PEerhcTpoB, KOTOpble eif moTpedyroTcs
Juls paboThl, MOCIE Yero OHa MOXET HCIOJIb30BaTh 3TH PErHCTPbl KaK YroJHO, a Nepen
BBIXO/IOM OHa JIOJDKHA BOCCTAHOBHMTBH IIPEXHHUE 3HAUEHHS ITHX PETUCTPOB, CUMTAB HUX
n3 creka. ViMeHHo Tak Mbl W noctynuiau B mpouenype D. IlpaBma, 3mech ecTb ojHa
TOHKOCTb: HaM HaJ0 COXpPaHMUTh 3HaueHHe OaiiToBoro perucrpa CL, HO, Kak Mbl 3HaeM,
B CTEK MOJKHO 3aIiChIBATh TOJbKO cioBa. Ilostomy cmacaem B crexe He peructp CL,
a Bech perucTp CX U B KOHIIE TaK)Ke BoccTaHaBlIMBaeM Bech peructp CX.

Taxoe coxpaHeHHE PErHCTPOB HACTOSTENBHO PEKOMEHIyeTcs AelaTh B J000# mpo-
Heaype, Jake eclIM SIBHO BUAHO, YTO OCHOBHAs HPOrpaMMa He IOIb3YeTCi TEeMH XKe pe-
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FHCTpaMH, 4TO M mpoueaypa. Jleao B TOM, YTO MCXOJHBIH TEKCT MPOrpaMMbl B Jajb-
HEHIIeM MOXEeT U3MEHUTbCs (a 3TO MPOMCXOIUT OYEHb YacTO), U MOXET OKa3aThCs Tak,
4TO TI0CJIE JTUX M3MEHEHHH OCHOBHOH mporpamMMme mOTPEOYIOTCS OTH PErHCTpBbI.
W xopouo, eciy Mbl IPU 3TOM BCIIOMHHUM, YTO HaJ0 MOINPAaBHUThH Hpoueaypy. Yaue xe
BCEro HpoO 3TO 3a0bIBAIOT, M IOTOMY OCHOBHAsl NMpOrpaMma M Npolelypa HauWHAIOT Me-
math Apyr apyry. IloatoMmy nydie cpasy nperycMOTPeTb B IPOLEAYpEe COXpAaHEHHE pe-
THCTPOB, TOTJA NpPH JIOOBIX W3MEHEHHSX OCHOBHAs IPOrpaMMa MOXXET HE BOJHOBATHCS
3a cBOoM peructpsl. ([ MOANEPKKH 3TOr0 CTWIS NMPOrPAMMHPOBAHHMS B CUCTEMY KO-
mann IIK, wnaumnas c¢ mpoueccopa 80186, nmake BBedeHBl CHELHATbHBIE KOMaHIBI
PUSHA u POPA, xoTopble MO3BOJSIIOT COXpaHSATh B CTEKE M BOCCTAHABIMBATh U3 CTe-
Ka 3HaueHHsI PETUCTPOB OOIIEro Ha3HAaueHHs - cM. pa3a. 8.2.)

OTMeTHM, YTO COXpaHATh 3HAYCHHE pErucTpa, 4depe3 KOTOPhIH mpolemaypa BO3Bpa-
[iaeT pe3ynbTaT, KOHEYHO, HE HAaJ0, IIOCKOJIbKY B W3MEHEHHH 3TOTO PErucTpa u 3a-
KJIIOYaeTCs Iesb pabOoThl MPOLEypHI.

93A4. Ilepenaya mapaMeTpoB CJOKHBIX THIIOB

Teneps paccMOTpuM ellle OJUH clydall mepegayd mnapamMeTrpa IO CChUIKE - KOTJa
napaMeTpoM SBISETCS JaHHOE CJIOKHOIO THINa (MacCuB, CTPYyKTypa u T. m.). [laxe ecnn
IpoLeaypa HE MEHSET 3TO JaHHOE, el Bce paBHO OOBIYHO IIE€PEAeTCsl HE caMo JaHHOE
(1 HEro MOXET NPOCTO HE XBaTUTh PErHCTPOB), a €ro HauyalbHBI ajxpec. 3Has 3TOT
ajipec, IpoLeaypa MOXKET JEeTKo A00paThcs 40 11000if yacTH 3TOro AaHHOTO.

Paccmorpum cienyromuii npumep. IlycTh MMeEIOTCS MacCHBBI U3 4Hcel 0€3 3HaKa

X DB 100 DUP(?)
Y DB 25 DUP(?)

u Tpebyercs 3amucath B peructp DL cyMMy MakCHMalbHBIX 3JIEMEHTOB 3THX MAacCHBOB:
DL=max(X[i])+max(YTi]). y

ITockobKy 3[€Ch IBaX bl HNPUXOAUTCS HAXOMUTh MaKCUMATbHBI aueMEHT MacCHBa, TO,
YTOOBI HE MOBTOPSTHCS, MMEET CMBICI OMKCATh 3TO JASHCTBUE B BUIe Hpoueaypbl. HazoBem ee
MAX u onumieMm ee mpu yCJIOBHH, YTO HA4albHBIH aJpec MacCHBa MepeacTcsl MpOoLeLype
4epe3 peructp BX, konn4ecTBo arieMeHroB B Maccuse - yepe3 peructp CX, a cBoil pe3ynabrar
npoleaypa Bo3Bpaigaer uepe3 peructp AL. IIpu 3THX COINaleHHsSX OMMCAHUE MPOLEAYpbI U
(parMeHT OCHOBHOI POrpaMMBbI, PEIIAIOIINI TOCTABICHHYIO 3a/1a4y, BBIMJISIAT TaK:

;npouenypa MAX: AL=max(W[0..N-1]), rane BX=nau.agpec W, CX=N
MAX PROC

PUSH BX ;CIacTH PETHUCTPHI,

PUSH CX , HCIONb3yeMbl€ B Mpoueaype

MOV AL, 0 ;AL = 0 (Hau.3HaYyeHHE MaKCHUMyMa)
MAX1: CMP [BX],AL

JLE MAX2 ;WIi]>AL ==> AL:=W[i]

MOV AL,[BX]
MAX 2: INC BX

LOOP MAXI1

POP CX JBOCCTAHOBUTHL PETHCTPHI
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POP BX
RET ;BBIXOJl M3 MNPOUENYPEI
MAX ENDP

;bparMeHT OCHOBHONM mporpammsl jausi Beluuciaenns DL=max(X[i] )+max(Y[i])
LEA BX,X ;BX=nau.agpec maccuBa X
MOV CX,100 ;CX’uncno snemMeHTOB B X
CALL MAX ;AL max (X[i])
MOV DL,AL ;emactu AL
LEA BX.Y ;BX*Hau.agpec maccuBa Y
MOV CX,25 ;CX=*4uciao »>meMeHTOB B Y
CALL MAX ;AL=max(Y[i])
ADD DL,AL

9 A. Iepenaua napamMeTpoB 4epe3 CTeK

[epenaua mapamMeTpoB uepe3 PErkCTphl - Bellb YIOOHAs M HCIOJNB3YETCs OYeHb 4acTo.
OnHako AenaTh Tak MOXKHO, TOJBKO €CJIU IapaMeTpOB HEMHOTO; €CJIM JK€ IapaMeTpoB MHO-
ro, TO Ha HUX INONPOCTY HE XBATHT PETMCTPOB. B TakoM cilydae HCIOJIB3YIOT MHOM CIIOCO0
nepeayn MapamMeTpoB - 4epe3 CTEeK: OCHOBHAs MpPOrpaMma 3alHchbiBaeT (pakTuyeckue mapa-
MeTphl (MX 3HAYEHUs WM ajpeca) B CTEK, a MpOIeaypa 3aTeM HX OTTyaa u3Biekaer. KoH-
KPETHO PeajM30BaTh 3Ty U0 MOXHO II0-Pa3sHOMY, MBI PACCMOTPHM TOT CHOCOO mepenayu
mapaMeTpoB 4epe3 CTEK, KOTOPBIA HCIONB3yeTcs TPAHCIATOpoM si3bika Typ6o ITackais.

Ilycte mporenypa P umeer k mapamerpoB: P(al,a2,...,ak). JloroBopumcs, 4mo mepen
oOpalieHreM K Ipoleaype OCHOBHAs MPOrpamMma 3aliChIBAaeT MapaMeTpbl B CTeK. B kakom
mopsiake? DOTo pemiaeT aBTop mporpammbel. Mbl  OymeM  cuWTaTth, YTO  IapamMeTphl
3aMUCHIBAIOTCA B CTEK CJlieBa HANpaBO: CHadaja 3aluchiBaeTcs 1-i mapamerp, 3ateM 2-M U
T. 1. Ecnu U1 onpeneneHHOCTH IOrOBOPUTBCS, YTO KaXK/ABIH MapaMeTp UMeeT pa3Mep ClioBa
U ero He Hajo BBIYMCIATH (3T OrPaHHUYEHUs JIETKO OOXOMASATCS), TOrIa KOMaHIbl OCHOBHOM
MpOrpaMMbl, peaNM3yroIIne OOpalleHHe K Mpoleaype, OyayT CIeAyIoIMMHU (CrpaBa
MOKa3aHO COCTOSHUE CTEKA I10CJIe BBIMOJIHEHHS STHX KOMaH, T. €. Ha BXOJE B MPOLEAYPY):

;obpamerne P(al,a2...,ak)
PUSH al SP— AB
PUSH a2 ak
PUSH ak b )
CALL P al
(AB) ... 111117

Teneps Haumnaer paborats mpoueaypa. M cpasy Bo3Hmkaer mpobiema: Kak eil 100-
patbcst 10 mapaMeTpoB? OTo mpoOieMa JOCTyna K JJIEMEHTaM CTeKa 0e3 CUMTBIBaHUS
ux u3 creka. Kak oHa pemaercs, Mbl yXe 3HaeM: HaJ0 BOCIOJb30BAaTbCS PErHCTPOM
BP, 1. e. 3acnate B Hero ajapec BepUIMHBI cTeka (coaepkumoe peructpa SP), a 3arem
HCIONIb30BaTh BhIpakeHus Buaa [BP+i] mas goctyma k mapamerpam mpoueaypbl. Ogn-
HAaKO 3/ech ecTb OJHO "HO": MBI MOpTHM peructp BP, a oH MoOXeT HCHOIB30BaThHCS
B OCHOBHOW mporpamme. IloaToMy cHayanma Hajo CHAcTH INpPEXKHEE 3HAYCHHE ITOTO
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perucTpa M TOJNBKO 3aTeM YX HepecbulaTh B Hero 3HadeHue perucrpa SP. Takum
00pa3oM, BBIINOJIHEHHE MPOLEIYpPHl JOJDKHO HAYWHATHCS CO CIEAYIONHUX KOMaH],
KOTOpbIE Ha3bIBAlOT "BXOJHBIMH" JEWCTBHAMH IIpoueAypbl (crpaBa H300pakeHO
COCTOSIHHE CTEKa I10CJIe THX KOMaHM; JUll ONpPENeNeHHOCTH CUUTAaeM, YTO Ipoleaypa
OJiM3Kas, IO3TOMY aJpec BO3BpaTa 3aHUMAET OJHO CJIOBO B CTEKeE):

; "BXonEHe" pedCTBHA Hponenyps SP,BP— BPcT
P PROC +2 AB
PUSH BP ;cnacT BP +4 ak
MOV BP,SP ;BP - Ha BepmHHY CTexa
oo P
KOMaHAH Oponegyps 111117

Kak BHIHO M3 puCyHKa, MOCJIE 3aMuCH B CTeK craporo 3HaueHuss BP (BPcrt) mns mo-
CTyHma K IapaMerpaM MpoLeAypbl HaA0 MCHOJIb30BATh CIEAYIONIME BBIPAKEHHS:
[BP+4] - mna pmoctyma k mocienHeMy mnapametpy, [BP+6] - mus moctyma k mpen-
HOCJeAHeMY mapameTpy M T. A. Hampumep, cuuTbIBaHME MOCIEIHEr0 IapameTpa
B peructp AX (AX:=ak) ocymecrtBisercs komaungoit MOV AX,[BP+4].

Jlanee umyt xoMaHabl coOCTBeHHO mpouexypsl. Ilocne ux 3aBeplieHHs Mpouexypa
00s13aHa BBIMOJNIHUTH JCUCTBUS, KOTOpPbIC HAa3bIBAIOTCS "BhIXOAHBIMHU'". PaccMoTpuM wHX.
[Ipexae Bcero OTMETHM, 4YTO K 3TOMY MOMEHTY CTEK JOJDKEH OBITh B TOM )K€ COCTOS-
HUHU, B KaKOM OH Obu1 mocie "Bxomaubix" neiictBuii. (Ecnu 3T0 He Tak, TO BOCCTaHO-
BUTh JAHHOE COCTOsiHUE MOXHO koMmangoii MOV SP,BP.) Toraga k xoHiy paboTsl mpo-
LHeAypsl B BEpIIMHE CTeKa OyAeT HaxOAMThCS cTapoe 3HaueHue perucrpa BP. Cuwutsl-
BaeM ero W BoccraHaBiuBaeM BP. Temepsr B BepmmHe cTeka OKakeTcs aJpec BO3BpaTa.
Kazanocs 061, MOkHO BbIIOAHUTE KoMaHay RET u yiTi U3 mpoueaypsl, OQHAKO 3TO He
TakK - HaJ0 elle OYHCTUTb CTEK OT MapaMeTpoB, KOTOpBIC Y€ He HyXHbl. KTo nomken
JlenaTh 3Ty OYHMCTKY - Ipolleypa WIM OcHOBHas nporpamma? KoHeyHO, 3TO MOKeT
cIenaTb OCHOBHAsl mporpamma, Juisi yero B Hel mocie komanasl CALL P mago Beimon-
Huth komauny ADD SP,2*k. Oxnako nydiie, eciu OYHCTKY cTeka Oyaer aeiaTh cama
mporenypa. Jemo B ToM, 4To oOpalieHHi K MpOIEAype MHOTO, IIO3TOMY B OCHOBHOW
nporpamme komManny ADD mpuupercs BBIMUCHIBATH MHOTOKPATHO, a HpoLeaypa  OjHa,
MOITOMY B HEH TaKyl0 KOMaHJIy HaJ0 BBINUCATh TOJBKO pa3. DTo oluiee MpaBHIIO:
€CJIM 4TO-TO MOXET CJieJlaTh W OCHOBHAas IporpaMma, M IpoLeaypa, TO Jydlle, eCiH
310 "uTo-TO" OymeT Aenarh mpouenypa. Tak MeHbIIE KOMaHJ MMOIy4aeTcs.

Hrak, mpoueaypa JOJDKHA CHadalda OYUCTUTh CTEK OT MApaMeTPOB M TOJIBKO 3aTeM
nepesiaTh yNpasJeHUE IO agpecy Bo3Bpara. UTOObI yHpPOCTHTH pealu3alyio 3TOil mapsl
neiictBuii, B cuctemy komana [IK BBemen pacmupeHHblli BapuaHT komanael RET -
C HEMOCPEJCTBEHHBIM ONEPAH/IOM, KOTODPBIH TPAaKTyeTCs KakK 4YMClio 0e3 3Haka:

RET ilé6

ITo 5Toit KOMaH/e CHaYaNa U3 CTEKa yHAeTCs afpec BO3BPATa, 3aTeM CTEK OYMINACTCS Ha
yKa3aHHOE OTePaHIOM YUCII0 OAWTOB 1 1ajiee BBIMOIHACTCS IEPEX0I 110 aIpecy BO3BpaTa:

crex -> IP, [ctex -> CS,] SP:«SP+il6
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(mefictBue "ctek -> CS" BBINOJNHAETCS JMIIb NPU AaJbHEM BO3BpATe).

CnemnaeM HecKoJIbKO 3aMe4aHuid. Bo-mepBrix, komanna RET - sTo Ha camom geine
komanna RET 0, 1. e. Bo3Bpar 0e3 o4yMCTKM cTeka. Bo-BTOpbIX, omepaHj KOMaHIbI
YKa3blBaeT, Ha CKOJbKO OAalTOB, a HE CJIOB HAJ0 OYUIIATH CTEK, MOITOMY JUIl OUYHCTKH
cTeKka OT K IapaMeTpoB, KaXKIbI W3 KOTOPBIX HMMEET pa3Mep CIOBa, HaJ0 YKa3blBaTb
omepaHj 2*k, a He K. B-TpeTbux, B omnepaHJe He IOJDKEH YYMTBIBATHCS aJpec BO3-
Bpara - komanjaa RET cuuTbiBaeT ero 10 OYMCTKH CTeKa.

C yueToM BCEero CKa3aHHOTO "BBIXOJIHBIE" HEHCTBHUS MPOLEAYpPHl TaKOBBI:

;"BBIXOAHBIE" JEHCTBUS TpOLEaypH

POP BP ;BOCCTAHOBUTH cTapoe 3HaueHue BP
RET 2*k ;OYUCTKA CTEKa OT K IDapaMeTpPOB-CIOB H BO3Bpar
P ENDP

[Tocne Takoro Bo3BpaTa U3 HPOLEAYPHI COCTOSHHE CTeKa OyJeT TeM jKe CaMbIM, Ka-
KMM OHO ObUIO [0 BBINOJHEHHS KOMaHJ oOpaiieHus K mpoueaype, T. €. [0
BBIMOJHEHUSI KOMAaHJ 3allUCH [apaMeTpoOB B CTEK. T€M CaMbIM B CTEKE YHHUYTOXKAIOTCS
BCe cielbl oOpaleHusl K IpoLeaype, a 9TO KaK pa3 To, YTO HaM U HaJo.

TakoBa obmias cxema nepeaayd napameTrpoB uepe3 cTek. Eiie pa3 HamoMHHUM, 4YTO
9TOT CHOCO0 Iepenaud MapaMeTpoB YHHMBEPCAIEH, €ro MOXKHO HCIIOJb30BaTh INPH JIO-
6oM umcne mapameTpoB. OmHAKO 3TOT crmocob Gosiee CIOXKHBIA, 4eM Mepeaada mapa-
METPOB Y€pe3 PErucTpsl, MOITOMY, €CIH MOXKHO, CIEAyeT NepeaaBaTh MmapaMeTpbl uepes
perucTpsl, Tak Oyzer mpoumie U Kopoue. UTo ke KacaeTcs pe3ysbTaTra HpOLExypbl, TO
OH KpaiiHe peaKo mepenaeTrcst 4epe3 CTeK U OOBIYHO HepefaeTcs uepe3 Perucrtp.

B kauectBe KOHKpeTHOTO mpumepa omuiieM mpoueaypy NULL(A,N), koropas 00-
Hynser N OaiiToB mamsTu (B CEerMEHTE MAHHBIX) HayMHAs C ajgpeca A, NMPH YCIOBHH,
4TO ajapec mepBoro mapamerpa (A) u 3HaueHue BToporo mapamerpa (N) mepenarorcs
yepe3 crek. OnucaHue HpOLEAypbl NMPHUBEACHO CIpaBa, a cleBa MOKa3aHa peaTU3alus
obpamennst NULL(X,100), mo koropomy obuynsercst 100-0aiiToBsiii MaccuB X:

X DB 100 DUP(?) NULL PROC
PUSH BP ;"BXomHBIE" JOeWCTBHSA
;Bei3oB NULL(X, 100) MOV BP,SP
LEA AX, X PUSH BX ;ecmactu BX m CX
PUSH AX ;anp.X->cTek PUSH CX ; ("wan" BPct)
MOV AX,100 MOV CX,[BP+4] ;CX=A
PUSH AX ;100->crex MOV BX,[BP+6] ;BX=N
CALL NULL NULLI: MOV BYTE PTR [BX],0 ;o0uyneHue
INC BX ; A[0..N-1]
LOOP NULLI
POP CX ;Bocctan. CX m BX
POP BX
POP BP ;"BBIXOMHBIE" HeHCTBHS
RET 4
NULL ENDP
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9J5. JlokasbHbIE JaHHBIE MPOLENYP

Bo MHormx mporeaypax He BO3HHMKAET IPOOJIEMBI C XpaHEHHEM JIOKAJIbHBIX JaHHBIX (Be-
JIMYKH, HY)XHBIX TOJBKO Ha BPeMs BBIIOJHEHUS MPOLEAYPHI) - Ul HUX JOCTATOYHO U PErHC-
TpoB. O/IHAKO €ciM B MPOIEAYype MHOTO JIOKAJbHBIX JAHHBIX, TOIIAa BO3HHKACT BOIIPOC: THE
OTBOAUTH MecTo Uil HUX? KOHEYHO, MOXHO BBIAEIUTH MECTO B CEIMEHTE JaHHBIX, HO 3TO
IUIOXO, T. K. OOJIBIIYIO YacTh BPEMEHH 3TO MECTO IamsTH Oyzaer mpomanars 3ps. Jlydmie BbI-
JIENISITh 3TO MECTO B CTEKE: IPH BXOJIE B NPOLEAYPY B BEpIIMHE CTEKa "3aXBaThIBacTCA" HYXK-
HO€ 4ucio 0alTOB JUls JIOKAJIBHBIX JAHHBIX, a IEePe/l BBIXOAOM 3TO MECTO OCBOOOXKHAETCS.
B TakoM ciydae MeCTO B HaMSTH 3aHMMAeTCS TOJIBKO Ha BPEMs BBIIIOJHEHUS MPOLEAYPHI.

Takoi "3axBar" MecTa B CTEKE MOXHO JelaTh KaK B Clydae Iepejadd HnapamMeTpoB
IpoLeAype Yepe3 PerucTpbl, Tak ¥ B Cllyyae Iepejaud rapaMeTpoB uepe3 crek. Jlis
9TOr0 HaJO0 3allOMHUTH B CTEKE TeKyllee 3HadeHue peructpa BP u 3aTem ycTaHOBHTH
€ro Ha BepUIMHY cTeKa (IIpH Iepejgade IapaMeTpoB 4Yepe3 CTEK 3TO eCTh HUYTO HHOE,
Kak "BXOmHbIe" NEHCTBUS), IOCJIE YEero HaJ0 YMEHBIINTH 3HaueHHUE ykasartens cteka SP
Ha yucio "3axBaTeiBaeMbIX" OaiiToB. Hampumep, ecnm HexoTtopoidl mpouenype P tpeby-
ercs 3 Oaiita (ckaxkem, 2 OailiTa moja JOKaJbHYI0 HepeMeHHy0 A um | OGalT mox io-
KallbHYIO0 TIepeMeHHYyI0 B), Torma ykasaHHBIE ACHCTBHS PEaln3ylOTCsA CIEAYIOUIMMH KO-
MaHJaMu (cIpaBa H300pak€HO COCTOSIHME CTEKa IO0Cie 3TUX KOMaHN):

P :::: s i Zet I B |3 JIOKATBHBIE
A | JaHHbIE
MOV BP,SP 2
SUB SP,3 BPCT «—Bp
oy . AB } aapec
. BO3BpaTA

ITocyie 3TOro HOCTYNm K JIOKAJbHBIM JaHHBIM OCYIIECTBJISETCS C IOMOIIBIO BBIpaXe-
Huii Bupa [BP-k]; nampumep, [BP-2] - »3T0 anmpec mnokanbHOW mepeMeHHOH A,
a [BP-3] - ampec nokaneHO# mepemeHHO# B.

[Ipu 3aBepmieHUN pabOTHI MPOLEAYPHI HAJO BBHINOIHUTH TaKHE JEHCTBUS:

MOV SP,BP ;0TKa3 OT MecTa MAJs JOKalbHBIX JJaHHBIX

POP BP ;BOCCTAaHOBIEHHE CTaporo 3HaueHUs BP

RET ;(unu RET n) - Bo3BpaT u3 mnpoueayps
P ENDS

B kadecTBe KOHKpPETHOTO IpuMepa omnumeM Onmskyoo mnponenypy DIF, koropas
MOJICYMTHIBAET, CKOJIBKO pa3iMYHBIX CHMBOJOB BXOJUT B 3aJaHHYI0 CTpPOKY
(CMMBOJIBHBI MaccHB), NpH yCIOBHH, YTO HAdaJbHBIH aJpec CTPOKH IEepelaeTcs 4epes
peructp BX, a minna crpoku - yepe3 CX, a pesynbraT Bo3Bpamaercs uepe3 AX.

Bocrnone3yeMmcsi CleAylONMM aarOpUTMOM. 3aBOJUM B CTEKE JOKaJbHBIH MAacCHUB
n3 256 0aiiToB - 1O OZHOMY Ha KaXJblii BO3MOXHBIM CHMBOJ, IpPHYEM CHMBOIY
C KOJOM K TMOCTaBUM B COOTBETCTBHE OalWT cteka ¢ agpecom [BP-256+k], 1. e.
HyMEpyeM »3JIEMEHTHl 3TOTO CTEKOBOIO MaccuBa "CBepxy BHH3", M OOHyJIsIeM 3TOT
MaccHB. 3aTeM MpOCMaTpHUBaeM 3aJaHHYIO CTPOKY M s KaXXJOTO BXOMSIIETO B Hee
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CAMBOJIa 3alMCBIBAEM 1 B COOTBCTCTByIOH.II/Iﬁ 3JEMEHT JIOKaJbHOIO MaccCuhBa, TEM
CaMbIM B 3TOM MacCCHUBEC 6yIlyT OTMEYCHBI BCC CUMBOJbBI, KOTOPBIC XOTA (351 pa3 BXOAHUIHU
B CTPOKY. B KOHIOC MOACYHUTBIBAECM YHUCIO €AUMHHUIl B JIOKAJBbHOM MAaCCHBC.

DIF PROC
;"BXomHbie" geWcTBHSA
PUSH BP
MOV BP,SP
SUB SP,256 ;3aHATH MECTO B CTEKe MOJ JOK. MAacCHB
PUSH BX ;CHAaCTU PETHCTPBI, HCHOJNB3yeMble B Npoueaype
PUSH CX
PUSH SI
;00HyJIeHHEe JOKaJlbHOTO MacCHBa
MOV AX,CX ;COXPAaHHUTh JIHHY CTPOKH
MOV CX,256 ;OJMHA JIOKAaJIbHOIO MacCHBa
MOV SI,0 ;UHJIEeKC B 3ToM MmaccuBe (ot 0 mo 255)
DIF1: MOV BYTE PTR [BP-256+SI],0
INC SI
LOOP DIF1
MOV CX,AX ;BoccTaHoBUTh B CX IIMHY CTpPOKH
;OIPOCMOTP CTPOKH M 3amuch | B JOKaJbHbIH MacCHB
MOV AH,0 ;s pacmupenus AL —> AX
DIF2: MOV AL,[BX] ;KOJ OYEepEeJHOro CHMBOJAa CTPOKH
MOV SI,AX ;mepenuck ero B Mmoauduxarop SI
MOV BYTE PTR [BP-256+SI],1 ;3amuce | B JOK. Maccus
INC BX ;aipec CIeAyIero CHMBOJA
LOOP DIF2
;mojpcdeT 4uciaa | B JOKAJIbHOM MAacCHBE
MOV AX,0 JCYETUYUK EAMHUIL
MOV CX,256 JIJMHA JOKAaJlbHOTO MacCHBa
MOV SI,0 JUHIEKC B D3TOM MAacCHBE
DIF3: CMP BYTE PTR [BP-256+SI],1
INE DIF4
INC AX
DIF4: INC SI
LOOP DIF3
;"BBIXOMHBIE" JOeHCTBUSA
POP SI ;BOCCTAaHOBUTH PEruUCTpPhI
POP CX
POP BX 0
MOV SP,BP ;0CBOOOAMTH CTEK OT JOK. MaccHBa
POP BP BOCCTAHOBHUTH cTapoe 3HaueHue BP
RET
DIF ENDP

AUNATIO-MUDU-
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9.6. PexypcuBHbIe nponeaypsl

HamomHuM, 4TO mpolenypa Ha3bIBaeTCsS PEKYpPCHBHOM, eciu OHa oOpamiaercs cama
K ce0e HEMmOCPeACTBEHHO (mpsAMas pEeKypCcHusl) WM dYepe3 Jpyrue IpOLeaAypsb
(xocBeHHas pekypcus). Mbl He OyaeM OOBSACHATH, KaK CIEIyeT OMUCHIBATH PEKYpPCUB-
HBIC TPOLENypbl (3TO HE TeMma JaHHON KHHUIH), a OyAeM CYHTaTh, YTO Yy)KE HMEETCS
ONHCaHWE PEKYPCHUBHOM MpoLeAypbl M Halla 3aja4ya - pacCMOTPETh, KaK 3TO ONUCAHHE
peanusyercs Ha SIA. Y4uuTbIBas, 4TO MHOTHE MPOTPAMMHUCTBI OOSTCS PEKYypCHH, Cpasy
OTMETUM, YTO HHUYEr0 CIOXKHOIO B 3TOW peaju3alMyd HET, HAJO0 JIMIIb IPUACPIKUBATHCS
OINpEJeNICHHBIX MPaBHI, O KOTOPBIX 3/eCh M OylIeT paccka3aHo.

B ofmem cinydyae ogHa mpoueaypa MOXKET oOpaTuThes K Apyroil mpouenype. Hampu-
Mep, OCHOBHAsi IPOrpaMMa MOJXET BbI3BaTh Ipoueaypy P, koTopas B CBOIO ouepelb Bbl-
3pIBaeT mpouenypy Q:

IR QRIS oy ot oy S0 g
DPOSPEMEE 1, T g iy

Kak uyacTHbIi ciyuail, BbI3bIBaeMOH mpoueaypoir Q MoxeT ObITb cama BbI3bIBaroLiast
npouenypa P (Q=P), u Torma P okaxercs pexypcuBHoi mnpouexypoil. Takum oOpasom, B
PEKYPCHBHOMH IpoLEesype eCTh KOMaH/a BbI30Ba €€ CaMOH, T. €. Iepejada ynpaBlIeHHUs Ha ee
Hayajno (Mbl OTPaHUYMMCS PACCMOTPEHHUEM TOJBKO CiIydas HPSIMON peKypcuH):

——» P PROC P

CALL P

(b) e p———_

(a) s TR P
P ENDP xonua P

(Ha cTpouku ¢ r moka He oOpaliaTh BHUMAaHUE.)

OTMeTuM, YTO peKypcUBHOE (IIOBTOpHOE) oOpalleHHe Jydlle paccMaTpUBaTh HE Kak
BBI30B CaMOH MpoLeNypbl, a KaK BBI30B €€ KOIHMH: MOXHO CYMTaTh, UYTO HMEeTCs
HE OJMH 3K3EMIUIIp HpPOLEAYpbl, @ MHOrO TAaKUX 3K3EMIUIIPOB, U IPU PEKYPCHBHOM
oOpalleHu Mbl M3 OJHOTO OJK3EMIUIApa BbI3bIBaeM Jpyroil sxsemmiusap. Takas
TPAKTOBKA PEKYpCHUBHBIX BBI30BOB Oojiee HarjisiiHa U MOHATHA, €€ Mbl M Oylem
HOPUAEPAKUBATBCA B JalbHEHIIEM.

IMockonbky pekypcHBHas IpOLENypa BbI3bIBAET caMy cebs (CBOIO KOIIMIO), €CTe-
CTBEHHO BO3HMKAeT BOIPOC: a HE 3alMKIUTCA JIM OHA, BBIAIET 1M OHA KOrjga-HuOynab
u3 pexypcun? OTBET: HE 3aLUKIMTCA, €CIIM OHA ONMCaHa IMPaBUIbHO, €CIM B Hell ecTh
HEPEKYpPCHBHAsl BETBb, T. €. TAKOH IyTb BBIYMCIEHUS, Ha KOTOPOM PEKYPCHBHBIH BBI3OB
00XORUTCS, U €CIH IPH KaKOM-TO OOpAICHUH BBIYUCICHUE IOUAET IO 3TOH BETBH.

Ilycts, x mpumepy, mpu nepBoM (M3 OCHOBHOH IporpaMMbl) BbI30BE Hpouenypsl P
BHyTpeHHssa komanina CALL cpaboraer, a npu BTOpoM (PEKypCHBHOM) BBI30BE OHa YXKe
obxoxutcsa. Torma MpoOUCXOAUT CIENYIOLIEe: OCHOBHAs INPOrpaMMa BhI3BIBAET IIEPBYIO
KONMIO mpouexypsl P u 3aHocuT B cTek agpec Bo3BpaTa a (cM. puc. 6). B aroil xonuu
BeionHsercss komanna CALL P, mo koTopodl B CTeK 3aHOCHUICS aapec BO3Bpara b
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(cM. puc. B) U mepenaeTcsl yrnpaBlIeHHE Ha Hadajao BTOPOH konmuu mpoiueaypsl. CoriacHo
HamieMmy mnpeanoiiokeHnio, komaHna CALL B 3Toi KONUM HE BBINOJHSETCS, IOITOMY
BBIUUCIICHUE H0XOIUT 10 Komanasl RET, koTopas cuMThIBaeT M3 CTEKa aJpec Bo3Bpara b
U IepefaeT 1o HeMy ynpasieHue (cM. puc. 6). Tem caMbIM TPOUCXOJUT BO3BPAT B MEPBYIO
KONHIO TpoLeayphl, W ee pabora Bo3zoOHOBisercs. Komamma RET w3 srtoit xommm
CUUTHIBAET U3 CTEKa aJpec BO3BpaTa a (CM. pHC. a) U NepelacT 10 HeMy YIIpaBlCHHE,
B pe3yJIbTATE YEro MPOUCXOIUT BO3BPAT B OCHOBHYIO IIPOTpaMMy. 3al[MKJINBAHUS HET.

goto P! goro.® = b
a <—-———— a

V) <sovo = G N7
)

a) B)

W3 sToro mpumepa BUIHO, UTO Ul IPaBUIbHOH OpraHM3alUl PEKYpCUU OYEHb Ba)KHO
TO, 4TO JUIsl NIePefadyn apecoB BO3BpaTa UCIOJb3yeTcs cTeK. Bo-nepBhiX, Onaromaps cre-
Ky HOBBII ajgpec Bo3Bpara He "3a0uBaeT" ImpexHUil ajgpec Bo3BpaTa, uTO ObLIO OBI, €CIIU
OBl ajpeca nepenaBaluch uepe3 perucTp. Bo-BTopeix, Oaaromaps cTeky ajapeca Bo3Bpara
U3BIEKAIOTCSA B HYXHOM IIOpsJKE - NMEPBBIM Bcerga Oepercst agpec, 3alUCaHHBIA B CTEK
nociaeHUM. BaxHylo ponb cTeka Ul pealu3allMd PEeKypCHBHBIX IpPOLELYp NPEKPAcCHO
nonumanu cosnaarenu I1K, mostomy onn u BBenu B cucremy komanj I1K xomanasr CALL
u RET, xoTopble OpranusyloT nepeaady ajpecoB BO3BpaTa UMEHHO U€PE3 CTEK.

Teneps paccMoTpuM IpoOieMy, CBA3aHHYIO C HMCIOJb30BaHUEM PErMCTPOB B pPEKyp-
cUBHBIX mnpouenypax. IlIpeamonoxum, uTo pekypcuBHas mpoueaypa P ucmomssyer He-
KOTOPBIA perucTp r, He 3a00TACh O COXPAaHEHUHM €ro 3Ha4yeHHUs, W IyCTb OHA CHayala
IPUCBAWBACT 3TOMY PETUCTPY HEKOTOPYIO BEIMYUHY VI, a 3aTeM HCIONB3yeT 3TO 3Ha-
YeHHe, MU IyCTh MEXAy O3TUMH JeiicTBusMHM mpoueaypa oOpamaerca cama K cebe
(cM. Bbime). ITockonbKy Ipu peKypCHMBHOM BBI30BE HAauMHAIOT paboTaTh TE KE caMble
KOMaH/bl, TO PETUCTPY I' CHOBA OyJAeT UTO-TO IPHCBOEHO, HO YK€, BOOOLIE roBops, Ka-
Koe-To HoBoe 3HaueHue V2. Ilouemy He TO ke camoe 3HaueHue vI1? BcemomumM:
U B LMKJIAX BBINONHAIOTCS OJHM M TE K€ KOMaHIbl, HO Ha KaXJOM Ilare OHU
ONEPUPYIOT C pa3HbIMU AAaHHBIMU. Tak M 3/ech: KOMaHAa NPHCBAUBAHUS PETHCTPY T -
Ta K€ caMas, HO IIPUCBAMBAEMOE 3HAYEHHE MOXKET OBITh APYTHM.

Hrak, Bo BTOpOil kommm Hame# npouenypsl P perucrpy r mpucBauBaercss HOBOE
3HayeHue v2. Ilycte B 3TOH KONMM HET PEKYPCHBHOIO BbI30Ba, TOIJa OHA 3aBeplIaeT
paboTy u BO3BpalllaeT YIpaBJICHUE B NEPBYIO KomHMIO mpouenypbl. Ho kakoe 3HaueHue
Tenepb Oyner y perucrpa r: vl miam v2? SIcHO, 4TO V2, U 3TO, KOHEYHO, HApYIIHT pa-
60Ty nepBOil KOIHUM HPOLEAYPHI, T. K. OHA, CKOPEE BCEro, pacCUUThIBaaIa, UYTO B I' CO-
xpaHuTcs 3HaueHue vl. Ilowemy Tak mpomsomuro? A moToMmy, 4TO Hamla HpOIeaypa
HE COXpaHseT 3HaueHMe peructpa r. Eciam Obl mpoueaypa Ha BXO#e COXpaHsia
3HaYeHHE PErucTpa I, a Ha BBIXOAE BOCCTaHABIMBaja €ro, TOrja IMpH BO3BpaTe u3s
BTOPOH KONMM IIPOLEAYPHl B PETUCTPE I COXPAHUIOCH Obl HYyXHOE 3HaueHue Vvl u
nepBas KOS HPaBUIBHO OBl IIPOJOJDKHIA CBOIO padoTy.

Takum oOpa3om, ecinu HEPEKYPCHBHAs NPOLEAypa, BOOOIIE rOBOPs, MOXKET COXPaHSITh,
a MOXET U HE COXPAHATbh 3HAUEHUSI PETUCTPOB, KOTOPBIE OHA UCIIOJNB3YET, TO PEKYPCHUBHAS

[MATIO-MNDU-
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IpoIeaypa IpOCTO oO0s3aHa COXPaHATh 3HAYCHHUS BCEX PETUCTPOB, KOTOPHIMH OHa
nons3yercs. [lpudeM Uit cOXpaHEHHS 3HAYEHUH PErHCTPOB JOJDKEH HCIIONb30BaThCS
CTEK, 4YTOOBI HOBasl KOMHS NMPOLEAYPHl COXpaHsia 3HAYCHHUsI PETUCTPOB B HOBOM MECTE.

AHanoru4sas npoOiieMa BO3HUKAET, €CJIM HIpOoIeaAypa MHOJb3yeTcss KaKUMU-TO sUeii-
KaMH NaMsATH AJI BPEMEHHOTO XPAaHEHHs CBOMX NPOMEXYTOYHBIX Pe3yibTaToB. B 3TOM
JIETKO YOeIuThCsS, €CIM B HAlIeM IIpUMEpe paccMaTpUBaTh I' HE KaK PErucrp, a Kak
saeiiky. IlosTomy, ecim pekypcHBHas Ipoleaypa IOJIb3yeTcs sSYeWKaMu IIaMsATH, TO
OHa 00s3aHa Ha BXOJIE€ CllacaTh NPEXHUE 3HAYCHHS ITHX SYEEK, a Ha BBIXOJE BOCCTa-
HaBIMBAaTh 3TH IIpEXHUE 3HaueHus. A rue cnacatb? B creke. Ho crex - 310 TOXE
saeiikn namsaTH. [lostomy, 4TOOBI He OBUIO JUINHMX WHCTAHIUH, PEeKypCHBHOM mpole-
Jlype dydiie BOOOIIe OTKa3aThCs OT XPAaHEHUS CBOMX NAHHBIX B OOBIYHBIX s4UeHKax Ia-
MSATH U 3allOMHHAaTh BCE HYXXHOE Cpa3y B CTEKeE.

TakoBbl TpeOOBaHUS, KOTOPBIX HAA0 HMPHUIACPKHUBATHCS MPHU ONHCAHWM PEKYPCHUBHBIX
nporexnyp. Ecim ux cobmonars, Torma mpobieMm c peanu3anueidl peKypCHUBHBIX Ipole-
nyp HE Oyner.

U nocnennee 3ameuanue. IlepenaBaTe mapamMeTpsl W pe3yibTaT PEKypPCHBHOW Ipole-
Jlypbl MOXHO M 4epe3 PETUCTPhI, U Yepe3 CTEK. DTO HEe BIUACT Ha PEaM3alUI0 PEKYPCHH.

B kadecTBe KOHKPETHOTO HpHMEpa PEKYpCHBHOH HpOIEAypbl ONUIIEM (YHKIHIO
F(n), Beruncastomyto n-e yucino @ubonayun (m>=0) no ciegymomiemMy MpaBHIY:

1; n=0 uau n=1
F(n-1)+F(n-2), n >=2

JloroBopuMmcsl, 4TO aprymMeHT (yHKLUUHM nepepaercs uepes peructp AL, a 3HaueHue
¢yHkuuu BozBpamiaercs uepes3 peructp BX. Ilpu 3Tux ycnoBusX U IpH COONIOAEHUU
TpeOOBaHUI K PEKYPCHUBHBIM IPOLEAYpaM IONy4aeM TaKOe ONHMCaHHE (YHKIIHU:

F(n)=

;BX-F (11) - uncmo ®dubonauum c¢ HOMepoM n (AL=n)
I' PROC

CMP AL,1 ;n>1 -> Fl
JA F1

JHEpEKYypCUBHAs BETBb
MOV BX,1 ;n<=1 -> BX=F(n)=1
RET

;peKypcuBHaAs BETBb

Fl1: POSH AX ;emactu AX (OyaeM MEHSTBH)
DEC AL \AL—1—1
CALL F ;BX=F(n-1) (AX He usmeHutcs)
POSH BX ;emactu F(n-1)
DEC AL ;AL=n-2
CALL F ;BX=F(n-2)
POP AX BoccraHoButh F(n-1), HO yxe B AX
ADD BX,AX ; BX=F(n)=F(n-2)+F(n-1)
POP AX BOCCTAHOBHUTHL HCXOAHOE 3HaueHue AX
RET

F ENDP
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JUHAMMNYECKHUE CTPYKTYPbI JAHHBIX

B nmanHOl TiIaBE paccMaTpuBarOTCA CI0CO0BI NpeaAcCTaBICHUA H O6pa6OTKH CTPOK
HepCMeHHOﬁ JJIHAHBI U CIIMCKOB - CTPYKTYpP, pasME€pbl KOTOPBIX MEHAKTCA B NIpoLecce
BBIITOJIHEHHUS TIPOTrpaMMBI.

10.1. CtpokoBbie komanasbl. IIpedukcs noBTopeHus

Tex KOMaHZI, KOTOpPbIE MBI YXe 3HaeM, BIOJHE AOCTATOYHO, YTOOBI 3alIPOTPaMMHPO-
BaTh JIIOOBIE ONEpaluu HaJ CTPOKaMU (TOCIEJOBATENBHOCTSIMU CHMBOJOB, OaHTOB).
OMHaKO CTPOKH - CTOJb BaXKHBIH THI JaHHBIX, 4YTO BO MHOrue DBM BBOAAT crenuab-
HBIE KOMaHJBI, ynpolarmue o6paboTky cTpok. OcoOEHHOCTh 3THX KOMaHJ, Ha3bIBae-
MBIX CTPOKOBBIMH, B TOM, 4YTO OJHOH MJIM Napoil TakMX KOMaHI MOXXHO BBIIOJHHTH
HEKOTOPYIO Olepanuio cpa3y Hax Bceil cTpokoil. EcTe Takme xkomamasl um B IIK, oHn
n OyIyT pacCMOTpPEHBI B OTOM pasjele.

V¥V crpokoBbix komanx IIK MHOro o6mero, mosTomy, 4ToObl HE IOBTOPSATBHCS, MBI
CHayaja MoApoOHO PACCMOTPUM OJHY M3 HHUX, a 3aT€M KOPOTKO OMHIIEM OCTalbHbIE.

10.1.1. KomaHJa cpaBHEHHUS CTPOK

[Ipexae BCero OTMETHM, YTO B CTPOKOBBIX KOMaHJAax IMOX "CTpPOKOi#" mMOHHMaercs
HE TOJBKO MOCIEJOBATENLHOCTh 0AaTOB (CHMBOJIOB), HO U IIOCIEAOBATEIbHOCTb CIIOB.
B cBsi3u ¢ 9THM Kaxigas CTpokoBas omepauus npeacraBiexHa B IIK aByms komangamu:
OlHA W3 HUX MNpeAHa3HadeHa s oO0pabOTKM CTpok M3 OailiToB, a apyras - st oOpa-
60TKH CTPOK H3 ci0B. B SIA MHEMOKOJBl 3THX KOMaHJ pa3jiH4arOTCs TeM, 4TO B Iep-
BOM cilydae ykaseiBaeTcs OykBa B (byte), a B apyrom - 6ykBa W (word). Hanmpumep, B
xoMmaHgax cpaBHeHHS cTpok (CMPS, compare strings) HCHOIB3YIOTCS ClIEAyIOIIUE
MHEMOKO/IBI:

CMPSB - cpaBHeHHme CTpPOK H3 0aliTOB
CMPSW - cpaBHeHHE CTPOK H3 CIOB.

B 1esnom feiicTBus 3TOW mapbl KOMaHJA COBIAAANT, MOITOMY OOBIYHO MPO HHUX TOBO-
pAT Kak mpo oaHy KomaHAy - komanay CMPS, u TONBKO eciu Hajmo, YTOYHSIOT, KaKOW
HMEHHO BapHaHT €€ MMEIT B BHUJY.

Komanma CMPS 3anmceiBaercst 6e3 onmepaHioB, ee NeHCTBHE MOXHO OMUCATh TaK:

[DS:SI]=[ES:DI]? ; SI:=SI+d; DI:=DI+d,

rae BenuuuHa d ompexpensiercss coriacHo ciaeaytomed Ttadauue (DF - ¢dauar nampas-
nenus, direction flag):

DF=0 DF=1
CMPSB +1 -1
CMPSW +2 2

"ANATIOM-MUDU-
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ITpoxommenTupyem aeiictsust komanasl CMPS. .

VY KoMaHABI J1Ba ONEpaHJa, HO HMX MECTOHAXOXJICHHE 3apaHEE H3BECTHO, I03TOMY
OHMU SIBHO U He yKasbiBatoTcsi. CMPS npunsTO Ha3biBaTh KOMaHAOH CpaBHEHUEM CTPOK,
HO Ha CaMOM JIeJIE OHAa CPaBHUBAET TOJBKO Mapy 3JEMEHTOB - 3JIIEMEHT M3 OJHOH CTpO-
KM C 3JIEMEHTOM u3 Jpyroit cTpoku. IIpum 3Tom abconoTHBIM ajgpec aileMeHTa U3 Iep-
BOW CTPOKM HoJKeH 3anaBaTbesi peructpamu DS u SI, a abcontoTHbli azpec 3i1eMeHTa
u3 BTOpPOH cTpoku - peructpamu ES u DI

CpaBHUBaeMble CTPOKH MOIYT HaXOAMTbCA B NaMATU AalleKO Apyr OT Apyra, B pas-
HBIX cerMeHTax namstu. IloaroMmy B o0liem cilyuae CTPOKM HENb3s CEIMEHTHPOBATH IO
OJIHOMY CErMEHTHOMY peructpy. B cBsasu ¢ stum B IIK morosopuiuchk o ToM, 4TO OJHA
CTpPOKa JOJKHA CerMEeHTHpoBaThcsa o peructpy DS, 1. e. DS nomxkeH ykas3biBaTh Ha
Ha4aJjo CErMeHTa MaMsATH, B KOTOPOM HaXOJIWTCS 3Ta CTPOKa, a Jpyras CTpOKa JAOJKHA
cerMeHTHpoBaThes mo peructpy ES. CmeleHus ke CpaBHUBAEMbIX 3JIEMEHTOB (UX af-
peca, OTCUMTAaHHBIE OT Hayalla TEX CEIMEHTOB NaMSTH, IJI€ PACIOJIOKEHbl CTPOKH) 10-
FOBOPHMJIMCH YKa3blBaTh B peructpe SI (s snemeHTta nepBoil ctpoku) m perucrpe DI
(mans anemeHTa BTOpoi crpoku). IlomuepkHem ocoGo: B peructpax SI m DI yka3zbiBa-
IOTCS aZpeca 2JIEMEHTOB CTPOK, a HE MX MHJEKCHI, HE MX HOMEpPa BHYTPH CTPOK.

OcHoBHoe peiictBue komaniasl CMPS 3akimodaeTcs B CpaBHEHMH 3JIEMEHTAa OJHOM
CTPOKHU C 371eMeHTOM Apyroit crpoku. Ilpu sTom xomanna CMPSB cpaBnuBaer GaiiTel, a
komanga CMPSW - cioBa. DTo cpaBHEHHUE BBIIOJIHAETCS TaK XKe, KaK U B KOMaH/e 00bI4-
Horo cpaBHeHus CMP, T. e. myTeM BbIYMTaHUS ONEpaHOB 0€3 3amHMCU KyJaa-1ubo moiy-
4eHHOIl pasHocTu. ['1aBHOE 31€Ch - popMHUpOBaHUE (IIATOB, KOTOPHIE OTPAKAIOT PE3yib-
TaT CPAaBHEHUS M KOTOPHIE 3aTEM MOYKHO ITPOBEPUTH KOMaHaMH YCJIOBHOTO MEPEXO0a.

Ho Ha sroM neiicTBue xomaHAbl He 3akaHuumBaeTca. OHa ellle MEHseT 3HaueHHs pe-
ructpoB SI u DI u menser Tak, 4ToOBl B HHUX OKa3alMCh aJpeca COCEIHHUX 3JIEMEHTOB
ctpok. Ho kaxux coceguux? DTO 3aBHCHUT OT TEKYI[ETO 3HAuYCHUs (ara HaIpaBICHUS
DF: npu DF=0 3HaueHMs pErucTpoB YBEIMYMBAIOTCA, T. €. IPOUCXOAUT IIEPEXO]
BIEpE] - K CIEAyIOIUM 3yeMeHTaM, a npu DF=1 3HaueHUs perucTpoB yMEHBIIAIOTCH,
T. €. INPOUCXOAMT IEPEXOJ Ha3zaJ - K NPEeAbIymuM 3jJeMeHTaM. PasHuna xe Mexay
komangamu CMPSB u CMPSW mposBiasercs B ToMm, uto komanga CMPSB wmenser
3T peructpsl Ha 1, a komanga CMPSW - mHa 2, T. €. 3TM KOMaHIBl YYHUTHIBAIOT
pa3Mepbl 3JIEMEHTOB CTPOK.

Kak BuaHO, AeifcTBHEe KOMaHIBI 3aBHCHT OT 3HaueHus ¢uara Hampasienus DF. Cam
no cebe 3TOT (aar He MEHAETCsS, MEHATh €ro JOJKEH aBTOp mporpammbl. CrenaTtb 3TO
MOKHO C IOMOILIBIO CIEAYIOIUX KOMaH/:

Ounctka ¢uara DF (clear DF): CLD
Vcranoska ¢uara DF (set DF): STD

INo xomange CLD d¢nar nanpasnenus obuynsercs (DF:=0), a mo xomangze STD
¢nary npucBausaercst 1 (DF:=1).

VcTaHOBIGHHOE 3TUMH KOMaHAAaMH 3HadeHHe (iara coxpaHsercs IO TeX IOp, IoKa
He OyZeT CHOBa BBLINOJIHEHA OJHA M3 3TUX KoMaHA. OTMETUM TaKXke, 4TO B CaMOM Ha-
yajie BBINOJHEHUS Nporpammsl 3HaueHue ¢ara DF moxkeT ObITh 1100BIM.
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Hrak, komanna CMPS cpaBHUBaeT mnapy 93/J€MEHTOB ABYX CTPOK M aBTOMAaTHYECKH
HACTPaMBaeTCs Ha COCEJHHE DJIEMEHTHl CTPOK, obOecreduBas MPOABHIKEHHE MO CTPOKaM
B ONpEIEICHHOM HampaBieHUW - Brepe] (0T Havana K koHiy) npu DF=0 win nHazan
npu DF=0. Jlerko coo0pa3uTb, 4TO OCTAJOCh TOJBKO 3ALUKIUTH 3Ty KOMaHIY, YTOOBI
MOJKHO OBIJIO CPaBHHUTb CTPOKH LEJIHUKOM.

ITycts N - 3T0 HekoTOpast KOHCTAHTA C IOJIOKHUTEIBHBIM 3HAaYEHHEM M IIyCThb CTPOKa
S1 n3 N 6aliTOB pacmojo)eHa B CETMEHTE NaMATH, HA HA4ajJo KOTOPOTO YK€ YCTaHOB-
JeH cerMeHTHbI peructp DS, a crpoka S2 M3 Toro xe 4ucia OaWTOB HAXOIUTCS
B CEerMEHTe, Ha Hayallo KOTOporo yxe ycraHosieH peructp ES. Torma mpoBeputh Ha
PaBEHCTBO 3TH JIBE CTPOKM MOKHO C IIOMOIIBIO CIEIYIOIIMX KOMaHJ (CleBa CTPOKM
NPOCMAaTPUBAIOTCS BIIEpeJ, CIIpaBa - Hasan):

; MPOCMOTP BHepen ; TMPOCMOTp Haszaj
CLD ;DF=0 (Bmepen) STD ;DF«l  (Basam)
LEA SI,S1 ;DS:SI=Ha4ano SI LEA SI,S1+N-1 ;DS:SI=KOBeq SI
LEA DI,S2 ;ES:DI-Bad4ano S2 LEA DI,S2+N-1 ;ES:DI«KOHen S2
MOV CX,N ;CX=piuHa CTpOK MOV CX,N ;CX-pnuHa CTpPOK

L: CMPSB ;cpaBHUTH mapy »1-toB L: CMPSB ;CPaBHUTH HAapy O5J-TOB
JNE NOEQ ;S1<>S2 —> NOEQ JNE NOEQ ;S1<>82 —> NOEQ
LOOP L ;K cieaylomed mape LOOP L ;K mpeablayuiei mape

EQ: ... ;S1I»S2 EQ: ... ;S1-=82

Kaxk BUJIHO, B 3THUX IHUKJIAaX HaM HEC IMPUIIIOCH CaMUM MCEHATH 3HAYCHUS PETUCTPOB
SI u DI, 9TO A€JIac€T CTPOKOBasA KOMaH/Aa. CoOCTBEHHO B 3TOM H TIPOABJISACTCA NOCTO-
HUHCTBO CTPOKOBBIX KOMaHJ, 3THUM OHHU H YIPOLIAIOT peajin3aluio onepauuﬁ Hax CTpoO-
KaMHu. OI[HaKO co3ngarenu IIK Ha sTOomM He YCIIOKOWJIMCh W NIpEeAOCTaBUIIN CPEACTBO,
ynpomarwIimee 3aluKINBaAaHUuEe CTPOKOBBIX KOMaHI. D10 npeq)m(cm IOBTOPCHUA.

10.1.2. Tlpeduxcsl nmoBTOpEeHUS

B TIK umeercs JABC KOMAaHIbI oe3 OIIEpaHa0B, KOTOPBIC HAa3bIBAIOTCA Hpe(i)I/chaMI/I
IOBTOPCHUA. B SA Kaxjaasd U3 HUX UMECT HCCKOJBKO Ha3BaHHH-CUHOHUMOB:

1-it npedpukc: REPE (repeat if equal; moBTOpsATh, mOKa paBHO),
REPZ (moBTOpsATH, MOKa HOIB),
REP (moBTOpsATH)

2-it mpedpuxc: REPNE (repeat if not equal; moBTOpsTH mMOKa HE paBHO),
REPNZ (moBTOpsiTh, NOKa HE HOJIb)

(CpaBHeHHE X=y MOXHO NPEACTaBUTb KaK cpaBHeHHE X-y=0, 4TO M OOBSACHAET DK-
BUBAJIEHTHOCTh ()pa3 "moka paBHO" M "noka Hoiab". O Ha3BaHuu xe npocto REP Oyner
CKa3aHO MO3Xe).

IIpedukcel MOBTOpEHUSI CTABATCS Mepe] CTPOKOBHIMM KOMaHJaMH, IpuueM B SA
Takod npedukc 00513aTeNbHO TOJKEH 3alMCHIBATBCS B OJHOW CTPOYKE €O CTPOKOBOI
KOMaHJ10#1; Hampumep:

REPE CMPSB

JNATNIOr-Muon"
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Ecnu mocraButh IpeUKC IOBTOPEHHS IIEPe] HECTPOKOBOU KOMaHIOH, TO OH HUKAaK
He OyleT cka3blBaThCsl, npopaboTaeT Kak "mycras" KOMaHJa.

JleiicTBue npedukca MOBTOPEHHS COCTOMT B TOM, YTO OH 3acTaBiIsIeT MHOIOKPAaTHO
MOBTOPATBCS CIEAYIOLIYI0 3a HUM CTPOKOBYIO Komanay. Ilpm 3Tom naHHas napa Ko-
MaHJ[ BBIIOJHAETCS 3HAYMTENbHO OBICTpEE, 4YEM LHMKI C 3TOH CTPOKOBOI KOMaHIOI,
KOTOPBII MBI OPraHM3yeM CaMHu.

TouHBII CMBICIT Tapel KOMaH]

REPE «crpokoBas komaHpa>
cnenyroumit (ZF - ¢nar myns):

L: if cx=0 then goto LI;
CX:=CX-1;
«CTpPOKOBAs KObIAHJa>
if ZF=1 then goto L;
LI:

Jlerxo 3aMeTuTh, 4TO Hpe(UKC 3aCTaBISIET MOBTOPATHCA CTPOKOBYIO KOMAaHIY TaKoe
4HCIIO pa3, KoTopoe yka3aHo B perucrpe CX, T. e. mpe(HUKC HCIOIB3YyeT 3TOT PETUCTP
KaK CUETUMK LMKia. Yucino moBTOpeHHH (OHO BCErja paccMaTpUBAaeTCs Kak Leioe 0e3
3HaKa) AOJDKHO ObITh 3amucaHo B peructp CX, KOHEUHO, 10 BBINOJHEHMS 3TOH Mapsl
komaHa. Ecimm 310 0, TO cTpokoBas KOMaHJa He BBINOJHAETCS HM pasy. Muaue mpe-
(uKc 3acTaBiseT BBIIONHATBCA CTPOKOBYIO koMaHay M Bbiumtaer 1 u3 CX. M Tak go
Tex nop, noka B CX He okaxercs 0.

OzxHako 3TO He €IMHCTBEHHas IMpHUYMHA INpeKpauleHus uukina. Kak BuaHo, mocie
Ka)JOr0 BBHIIONHEHHS CTPOKOBOW KOMaHIbI IpoBepsiercss ¢urar Hyns ZF. Ecnu oH pa-
BeH 1, TO LMKI NPOJOJDKAETCS, HO €CIM IIOCJIE€ OYEPEJHOrO BBIIOJHEHUS CTPOKOBOI
koMmaHabl ¢uar ZF nonyuut 3HadyeHue 0, TO LUKI TYT K€ Ipekpamiaercs. A 4TO O3Ha-
qajoT 3HaueHus 1 u 0 y ¢uara ZF? Hanpumep, ecnu crpokoBas komanzaa - 3to CMPS,
10 ZF=1 o3HauaeT paBEHCTBO CpPaBHMBAaeMbIX 3JIeMEHTOB, a ZF=0 - HepaBeHCTBO.
Takum o0pa3zoM, LMKJI HPOJOJDKAETCA, II0KAa CPaBHMBAEMBble JIIEMEHTBHI PaBHBI,
U MpeKpalaeTcs, Kak TOJbKO HAllIach Mapa HEPaBHBIX JIEMEHTOB.

B uenom, geiicrBue mapel komann REPE CMPS moxHO omucarh Tak: HOBTOpSf
CpaBHEHHE JJIEMEHTOB CTPOK, IOKa OHH paBHBI, HO He Oonee CX pas.

Hrak, ecTb ABe NPUUUHBI BBIXOJA U3 LMKIA - JTUOO CTPOKHM IPOCMOTPEHBI MOJIHO-
CTBIO M BCE MX 3JIEMEHTHI OKa3anuch paBHbIMH (Torma CX=0 m ZF=1), nubo Hamuiace
napa HepaBHbIX 3JieMeHTOB (torza ZF=0, a CX wmoxer ObiTh mo0biM). Ilo kakoit
UMEHHO INpPHUYMHE IPOHU3O0LIEN BBIXOZA, HAJO YCTaHABIMBATh IOCJIE BbIXOJA M3 LHUKIA
aHanu3oM ¢uara ZF ¢ moMomblo KOMaHJ yclIoBHOro nepexoja. Hampumep, mpuseneH-
HBIE BBIIIE KOMAaHABI CpaBHEHMsA cTpok S1 u S2 (mpm mpocMmoTpe BHepexn), MOXHO Iie-
penucaTh Tak:

OLD ;DF=0 (Bmepen)
LEA SI,SI ;DS:SI=Ha4ano SI
LEA DI,S2 ;ES:DI-navano S2
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MOV CX,N ;CX"=nauHa CTPOK
REPE CMPSB ;cpaBHHMBaTh,_IIOKa DJIEMEHTH paBHB (moka ZF-1)
JE EQ ;ZF-1 (S1-S2) > EQ

NOEQ: ... ;ZF-0  (S1<>S82)

PaCCMOTpI/IM, K IIpUMEpy, CpaBHECHUEC CICAYIOIHNX KOHKPETHBIX CTPOK:

SI
!

|
82 FRESEE TR RY S D e

=1 . ZhRa] o ZE=0 DI CX=N-3
CF=1

IlepBrle aBe mapbel 3JIeMEHTOB paBHBI, nodToMy B ZF Oymer 1. Tperbu 31eMeHTHI
He paBHBI, moatoMy ¢uar ZF monydaer 3Hadenne 0 m nukia npexpamaercs. [lockosbky
nocie nukia ZFol, To mbr mepexogum Ha merky NOEQ. Eciam Obl Bce 3ieMeHTHI
CTPOK OBLIM PaBHBI, TO Mbl BbIIUIM Obl 1o ycioButo CX=0, a B ZF Obu1o Obl 3HaueHHE
1, u B 3TOM ciy4ae MbI momainu Obl Ha MeTKy EQ.

Tenepp paccMOTpUM HEKOTOpHIE AETald, KOTOPHIE Ba)KHO 3HATh NPH HCIIOJIB30BAHUU
npe(HUKCOB HMOBTOPEHUS.

Bo-nepBrIX, npeuKC MOBTOPEHHSI MOXHO HCIIOJIB30BaTh HE TOJBKO IPH IIPOBEPKE
CTPOK Ha paBHO/HE PaBHO, HO M IpU IpoBepke Ha Oosbme/MeHbmie. B camom xene,
€ClIM MBI BBIIIIM M3 OuKia npu ZF=1, To 3HA4MT, BCe DIIEMEHTHl CTPOK paBHBI, HO €cC-
mu okasasnock ZF=0, To kakas-To mapa 3JIEMEHTOB CTPOK pasnmyaercsi. Ho kak pasmu-
yaerca? Hamomumm, 4yto komanga CMPS, kak u komanga CMP, MeHseT He TOJBKO
¢nar ZF, Ho u apyrue ¢uaru; Hanpumep, B Hamem ciydae Oyger CF=1, 1. k. 'c'c'w’
(kompl CHMBOJIOB - 3TO Oe33HaKkoBble wneible). [loaTromy mnpoBepkoil npyrux ¢uaros
U MOXHO ONpEJENINUTh, KaKOH W3 HEpaBHBIX 3JEMEHTOB OOJbIIe, a KaKOW - MEHbIIE.

Ecnu nonucate B KOHeN Hamled TpyHIbl KOMaHJ CPaBHEHHUS CTPOK KOMaHIBI

NOEQ: JA GREATER ;81>S2 -> GREATER
LESS: ... ;S1<8S2

TO IOJIy4UM IIPOBEPKY BCEX TPEX BO3MOXKHBIX HMCXOIOB cpaBHeHUs: npu S1=S2 Oyner me-
pexon Ha MeTky EQ, mpu S1>S2 - na merky GREATER, a npu S1<S2 - na merky LESS.

Bo-BTOpBIX, 10 BBIXOAY U3 LuKIa B peructpax SI um DI okasbiBaroTcs ajzpeca He Tex
9JI€MEHTOB, Ha KOTOPBIX HMpPEKpaTHUJIOCh CpaBHEHHE, a CIEYIOIIMX 3a HUMU. B Hamem
IpUMepe HEepaBHBIMU OKa3aJUCh TPETbU DIIEMEHTBI, HO 3TH PErucTpbl OyIyT MOKa3bl-
BaTb HAa YETBEPTble 3JIEMEHTh. JTO O0OBscHsAeTcs TeM, uTo komaniga CMPS mocne
CpaBHEHMs OYepeJHOH mapbl 31eMeHTOB Bcerza Menser peructpsl SI m DI, paBHbl 3TH
9JI€MEHTBl MU HeT.

B-tperpux, mocine BbIxona u3 nukia B peructpe CX Bcerja HaxoAUTCS YHCIO
9JI€MEHTOB CTPOK, OCTaBIIUXCS HEPACCMOTPEHHBIMH, KOTOPbIE HE CPAaBHUBAIUCH. OJTO

J[MATIOr-MOU"
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OUEBHMJHO, €CJIM BCIHOMHUTb, uTO B Hauane B CX OBLIO YHMCIO BCEX 3JIEMEHTOB CTPOK
U UTO Imocie Kaxjaoro cpasHeHus u3 CX pbluutaercsa 1.

HerpynHo 3ameTtuTh, 4TO mocie Bbixoma u3 nukiaa peructpst SI, DI n CX umeror
TaKME 3HAYEHHs, KOTOPBIE IO3BONAIOT IPOJOJKMTH CPAaBHEHHME OCTAaBIIMXCA YacTEH
CTPOK (1ocie mapbl HEPaBHBIX 3JEMEHTOB). OTUM, HAaPUMEP, MOKHO BOCIOJIb30BATHCS
JUIs TIOACYETA YUCJIa HEPABHBIX Iap B CTPOKAX:

MOV AX,0 ;AX - 4uCcIO HEpaBHBIX Iap

CLD
LEA SI,SI
LEA DI,S2
MOV CXN
COMP: REPE CMPSB
JE FIN ;nepexon Ha FIN, ecnu BeIM M3 HMKJIAa OPM PaBHOM
;mape, T. €. JONUIM 0 KOHIIA CTPOK
INC AX JY4E€CTh OYEPEAHYIO HEpPaBHYI0 mapy
CMP CX,0 ;opomolXuTh cpaBHeHHE "XBOCTOB" CTpOK,

JNE COMP ;ecnu OHH He HYCTH
FIN:

W, nakonen, nocneanee 3ameuyanue. Ecim go nukina 3HaueHue perucrpa CX ObLio
HyJICBBIM, TO 3HaueHHe (uara ZF mocie nukma OyneT TakuM ke, Kak ¥ A0 IUKJIA, IO-
3ToMy 1o ZF Henb3st ompelensTb NPUYMHY BbIXoAa M3 "mycroro" wnukina. OTO HaJo
YUUTBIBATh IIPU CPABHEHUHU MYCTHIX CTPOK.

Teneps paccmoTpuM JApyroil npedukc moBTOpeHHs. 34eCh BCE AaHAJIOIMYHO,
HO C 3aMeHOi 3HaueHus (uara ZF Ha OPOTHBONONOXHOE. A MMEHHO Iapa KOMaHJ

REPNE «cTpokoBas KomaHga>
BBIMOJIHACTCS CIEAYIOMHUM 00pa3oM:

L: if c¢x=0 then goto LI;
CX:=CX-1;
«CTpOKOBas KOMaHIa»
if ZF-0 then goto L;
LI:

Cwmbicn nmpeduxca REPNE mepen xomanmoit CMPS MmoxHO chopMynupoBaTh Tax:
MOBTOPSI CpaBHEHME 3JIEMEHTOB CTPOK, IOKa OHU HE paBHbl, HO He Oonee CX pas.
3HAYUT, MOKAa CPaBHMBAEMBIE 3JIEMEHThl CTPOK DPAa3JIMYHbI, CPaBHEHHE IPOIOIKAETCS,
HO KakK Toibko OyleT HailieHa mapa paBHBIX 3JEMEHTOB, LMKI npekpamaercsa. [lapa
komang REPNE CMPS wucnonesyercs, korga Hajao HaiTu mnepBylo (0T Hadajla HWId
KOHIIa) Iapy PaBHBIX 3JIEMEHTOB CTPOK.
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10.1.3. JIpyrue cTpOKOBBEIE KOMAaHJBI

Tenepb paccMOTpUM ApYyrue CTPOKOBLIC KOMaH/bl, HO YK€ 6€FJ’I0, T. K. OHH BO MHO-
T'OM aHaJOTHUYHbl KOMaH/J€ CpaBHCHUS CTPOK.

Ckanuposanue cmporku (SCAS, scan string): SCASB
SCASW
ITo xomanne SCASB coxepxumoe peructpa AL cpaBHuBaeTcs ¢ OaHTOM NaMsTH,
abCoJIIOTHBIN azipec KOTOPOro ykaseiBaer napa peructpoB ES:DI, mocne uvero peructp
DI aBTOMaTH4YecKH yCTaHaBJIMBAETCS Ha COCEIHHUH OalT maMsaTu:

AL=[ES:DI]7 ; DI:=DI+l

(cpaBHEHHME NPOUCXOAWT Tak ke, kak B komange CMP AL,ES:[DI]; mitoc Gepercs npu
DF=0, a munyc - npu DF=1). Komanna ke SCASW cpaBHHuBaeT cioBa - u3 perucrpa AX
U siYeKY naMATH, aOCOIOTHBIN anpec KoToporo onpexensercs napoir ES:DI, mocne uero
peructp DI Takxke aBTOMaTH4YeCKH yCTaHABIMBAETCS HA COCEJIHEE CJIIOBO MaMSATH:

AX=[ES:DI]? ; DI:=DI+2

Komanga SCAS (B m0060M BapuaHTE) HCIOIB3YETCS JUISl IIOMCKA B CTPOKE DIIEMEHTA,
paBHOro 3azaHHoMy (B AL mmu AX) v OTIMYHOrO OT 33JaHHOTO - B 3aBHCUMOCTH OT
TOro, Kakoi npedukc MoBTOPEHUS IOCTABIEH Iepe]] Hei:

REPNE SCASB - HaiiTu B cTpoke nepBblil 21eMeHT, paBHbIH AL
("moBTOpsN cpaBHEHHUE, IOKa 3JIEMEHTHl He paBHB AL")

REPE SCASB -  HaiiTu B CTpOKE IEpBBII 3JI€MEHT, OTJINYHbIH oT AL
("moBTOpAN CpaBHEHHE, MOKa IJIEMEHTH paBHBI AL")

PaccmoTtpum cnepyromyro 3amauy: B crpoke S u3 500 cHMBOJIOB, OINHCAHHOM
B CEerMEHTE JaHHBIX, HAaJ0 3aMEHUTb IIEpBOE BXOXKAEHHE CHMBOJIA '*' HA TOUKY.

Jnst pemrenust 3Toi 3ajauu 3anumeM cuUMBOI '*' B peructp AL M ¢ NOMOIIBIO Hapbl
komang REPNE SCASB 0Oynem uckartbh ero B cTpoke S. Eciu 3TOT CUMBOJ BXOJUT B
CTPOKY, TOrZa, KaK M IpH UCHOJIb30BaHMH KoMaHasl CPMS (cM. Bblle), mocie BhIXOJa
u3 uukia ¢unar ZF Oyner umers 3Hauyenue 1, a peructp DI Oyner ykassiBaThb Ha diie-
MEHT CTPOKH, CIIAYIOIMI 32 MepBbIM BXOXAeHHEM cuMBoia '*'. C yuyeToMm 3TOro Hama
3ajjaua pemaercs Tak:

CLD ;APOCMOTP CTPOKHM BIIEpeEn

PUSH DS

POP ES ;ycTaHoBUTh ES Ha cermMeHT paHHBIX
LEA DI,S ;ES:DI=Ba4ano S

MOV CX,500 JAJMUHA CTPOKH

MOV AL,'*' JCHMBOJ JJs HOHCKa

REPNE SCASB ;HOMCK MEepBOro BXoxjaeHus '*' B S
JNE FIN ;He Bxoaut —> FIN

MOV BYTE PTR ES: [DI-11],' ' ;3amena '*' Ha TOYKY

FIN:
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Ilepecvinka cmpoku (MOVS, move string): MOVSB
MOVSwW
Komanga MOVSB mnepecbutaer 6aiit, a komanga MOVSW - cioBo, aGCOMOTHBIN
azpec KOTOporo 3amaercs mapoil peructpoB DS:SI, B sueiiky, aOCONMIOTHBIA aapec Ko-
Topoit 3amaercs mapoit ES:DI, mocie uero 3nauenust peructpoB SI m DI aBromatu-
YeCKH MEHSIOTCSA TaK, YTOOBl OHM YKa3blBalH Ha COCECIHHC JJIEMEHTH (IpaBHia H3Me-
HEHHSI STHX PErhucTpoB Takue ke, kak U B komanne CMPS):

[DS:SI] => [ES:DI]; SI:=SI+d; DI:=DI+d

djard 3TH KOMaHIbl HE MEHSIOT.

Komanga MOVS (B mo6oM BapuaHTE) NepechlIaeT TOJIBKO OJUH JJIEMEHT CTPOKH,
HO 3aTO Ccpa3y HacTpauBaeTcs Ha paboTy ¢ cocemZHUM aneMeHToM. IloaTomMy ocTanoch
JHMLIb 3aLUKIATh OTY KOMaHIY, YTOObI MOKHO OBUIO IepeciaTh BCIO CTPOKY H3 OZHOTO
MecTa HaMsATH B Apyroe. JlIs Takoro 3alMKJIMBaHUS MOKHO BOCIOJIB30BAThCS JHOOBIM
npeuKCOM MOBTOpEeHHUs, T. K. Komanga MOVS He MeHser (ard U IMOTOMY BBIXOJ
U3 LMKJIa BO3MOXKEH TOJIBKO IO ofHOH mnpuuuHe - no CX=0, 1. e. korma OymyT
NepeNucanbl Bce dIeMEeHTH CTpoku. OObluHO mepen komangoit MOVS ykasbiBaeTcs
npeduxc ¢ HazBauueM REP, T. e. mpocto "moBTopsii" 0e3 mobaBku "moka paBHO" WM
"IMmoka He paBHO", T. K. OHH 3/IeCh MAJIOOCMBICICHHBI:

REP MOVSB ;moBTopsaii mepecsunky (6aiitoB) CX pa3s

OcHoBHOe Ha3zHaueHHe koMaHasl MOVS - ObicTpas mepenuch COAEPKUMOTO OJHOMH
obiacTH maMsATH B apyryro. Hampumep, e€ciid B CeTMEHTE AaHHBIX HMMEIOTCS MaCCHBBI

X DW 100 DUP(?)
Y DW 100 DUP(?)

n Tpe6yeTc9{ BBIIIOJIHUTH IPHUCBaWBaHUEC X::Y, TO CIA€JIaTh 3TO MOXXHO Tak:

CLD ;OPOCMOTpP BHEpPEn
LEA SI1,Y ;DS:SI=Ha4ano Y ("oTkynma")
POSH DS
POP ES ;yctanoBka ES Ha cerMeHT maHHBIX
LEA DI, X ;ES:DI=Ha4ano X ("kynma")
MOV CX,100 ;CKOJNBKO CIOB TEpEeNnHuChIBATH
REP MOVSW
Coxpanenue cmpoxu (STOS, store string): STOSB

STOSW
ITo xomanne STOSB B 0allT maMsaTH, aOCONIOTHBIN aJpec KOTOPOTO 3aJaeTcsi Mmapou
peructpo ES:DI, 3anuceiBaercsi conepxumoe peructpa AL, mociie dero 3HaueHHe pe-
ructpa DI mensiercs Ha +1 npu DF=0 wium na -1 npu DF=1. Komanga STOSW 3anu-
CBIBaeT coJepxkuUMoe perucrpa AX B CIOBO NMaMATH, aOCONIOTHBIH ajgpec KOTOPOro 3a-
naercst peructpamu ES:DI, mocie uvero mensier 3Hauenue perucrpa DI na +2. ®uarn
9TH KOMaHJbl HE MEHSIOT.
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ITepen xomanpoit STOS mumeer cMmblcn ykaspiBaTh ToJbkKO npeduxc REP, u Torma
9Ty napy KOMaHJ MOXHO HCIIOJb30BaTh JUISl 3allMCU BO BCE sUEHKM KaKOH-TO 00iacTu
namsTH OJHOW M TOH ’Ke BEIMYMHBI - TOH, 4TO yka3aHa B peructpe AL mim AX.
Hanpumep, 3anosnnuts npodenamu Bcio 40-CUMBOJIBHYIO CTPOKY S M3 CerMEHTa JaHHBIX
MOJXKHO TaK:

MOV AL," ' JCHUMBOJI JJISI 3alHUCH
CLD ,AIPOCMOTp BIEpen
PUSH DS
POP ES
LEA DI,S ;ES:DI=Had4ano S
MOV CX,40 JUUCIO0 3amOJIHAEeMBIX OalTOB
REP STOSB
3azpyska cmpoxu (LODS, load string): LODSB

LODSXV

Komanna LODSB (LODSW) 3anucsiBaetr B peructp AL (AX) coxmepxumoe Oaiita
(cmoBa) mamsATH, aOCONIOTHBIH aapec KorToporo 3amaercss peructpamu DS:SI, mocne
yero MeHseT 3HayeHue perucrpa SI Ha £1 (nHa +2). dnaru He MeHSOTCS.

VYkasbiBaTh npedukc nosropenus nepen komanpoi LODS 6GeccmbicieHHo. OOBIYHO
9Ta KOMaHJa ucnoib3dyercs BMmecre ¢ koMmangoir STOS pias mepemucu cTpok, Korja
MEXy CUUTHIBAHMEM M 3aIllUCBIO0 3JIEMEHTOB CTPOK Haj HUMH JOJKHA OBITh BBIIOJHEHA
KaKas-TO JONOJHMUTEeNbHas onepauus. Hampumep, eciau B CerMeHTe JNaHHBIX HMEIOTCS
OaiitoBele MaccuBel X u Y 3 101 3HaKoBOro umcia B KakJOM, TOTJa IepeHucaTbh Bce
ypcya U3 X B Y C UBMEHEHHEM HX 3HAKa MOXHO TaK:

CLD ,APOCMOTpP BHEpen
LEA SI,X ;DS:ST - "orkyma" (mas xomanjasl LODS)
PUSH DS
POP ES
LEA DI,Y ;ES:DI - "kynma" (mas komanasl STOS)
MOV CX,101 ;CKOJNIBKO NMEepenuchBaTH

L: LODSB ;AL <- ouepennoe uucno uz X; SI:=SI+1
NEG AL ;U3MEHEeHHEe ero 3Haka
STOSB ;AL -> ouepennoit snement B Y; DI:=DI+1
LOOP L

10.1.4. KomaHJbl 3arpy3KH aJpecHbIX Iap B PErucTpbl

Hcnonp3oBaHue CTPOKOBBIX KOMaHJ M Hpe(@UKCOB IMOBTOPEHMS MO3BOJIAET CyIle-
CTBEHHO YCKOPUTb 00paboOTKy CTpPOK, OAHAKO Iepei ITHUMH KOMaHAaMHU INPUXOAUTCS
BBIIIMCHIBATh JOCTATOYHO MHOro "yCTaHOBOYHBIX" KOMaHJ (YCTaHOBHUTbH (Iar Hampas-
neHus, 3anucatbh B peructp CX umciao nmopropeHuit u 1. A.). B ompenenenHoit mepe co-
KpaTUTh YUCIIO TAKUX KOMaH] IMO3BOJSAIOT cienyromue nBe komanasl [1K, xoropsle 3a-
IpYXkaloT B PErHCTpbl aJpecHble Hapbl (yKa3aTelud) U C MOMOLIbIO KOTOPBIX MOXKHO
ycranoBuTh mapsl peructpsl DS:SI n ES:DI na oOpabaTbiBaeMble CTpOKH.

[AUNATIOr-MU®N"
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3azpyska yxazamenn ¢ DS (load pointer using DS): LDS rl6,m32

B kauectBe BTOporo omepaHzaa (T32) moybkeH OBITH yKa3aH aApec OBOHHOTO cliOBa
naMsATH, B KOTOPOM HaxojguTcsi mapa seg:ofs, 3anaromas aOCONIIOTHBIH ajpec HEKOTO-
poil Auelikm maMATH (M3-3a "MEpeBEepHYTOro" TNpeACcTaBlIeHUS ABOHHBIX CIIOB B MaMITH
I1K gacTp ofs moJkHa HaAXOAWUTHCSA B IEPBOM CIIOBE DTOrO JBOHHOTO CJIOBA, YacTh Se€g -
BO BTOPOM CJIOBE), @ B KauyecTBE IEPBOrO ONEpaHJa - Ha3BaHHE JIOOOro perucrpa
obmero Ha3HaueHus. KomaHma 3amuchiBaeT B OTOT perucrp cmemeHue ofs,
a B peructp DS - HOMep cermenra seg:

rl6:=[m32], DS:=[m32+2]
®dnarn KOMaHIa HE MEHSET.

3azpyska yxazamensn ¢ ES (load pointer using ES): LES rl6,m32

OTa KOMaHZAa TONHOCTBIO aHanmormyHa komanjae LDS, tomeko Bmecto pernmctpa DS
3J1ech Mcnonib3yercs peructp ES.

[Mprvep :
DATA1 SEGMENT

SI DB 400 DUP(?)

AS2 DD S2 ;AS2 - DATA2:S2
DATA1 ENDS
DATA2 SEGMENT

S2 DB 400 DUP(?)
DATA2 ENDS
CODE SEGMENT

ASSUME CS:CODE, DS:DATAL

; IyCTh B ®TOT MOMeHT DS=DATAl

CLD

LEA SI,SI ;DS:SI=Ha4ano SI

LES DI,AS2 ;ES:DI=Ha4ano S2

MOV CX,400

REP MOVSB ;konupoBanue cTpoku SI B cTpoky S2

10.2. Crtpoku mepeMeHHOMH IJIHHBI

B 3aBMCHMOCTH OT TOrO, MEHSAIOTCS B NPOIECCE BBIIMOIHEHHS INPOrPaMMBI AJIUHBI
CTPOK HMJIHM HET, CTPOKHM MHPHUHATO ACIUTh HAa CTPOKM MEPEMEHHON MJIUHBI M CTPOKH
¢ukcupoBanHOi AnuHEl. CTpoKM (UKCHUPOBAHHOW AIMHBEI - 3TO OOBIYHBIE MAaCCHUBHI,
u Kak ¢ HUMH paboTarp, Mbl yxe 3HaeM. Ceiivac Hac OyayT HMHTEpecoBaThb CTPOKH
MEePEeMEHHOH JUTMHBI, MpPHUYEM TOJBKO CHMBOJBbHBIE CTPOKH (CTpPOKHM wu3 0aifToB),
MTOCKOJIBKY OOBIYHO MMEHHO MX MMEIOT B BHJIY, KOTJa TOBOPAT MPO CTPOKH.

IIpn pabore co cTpoKOil MepeMEeHHOW JJIUHBI Cpa3y BO3HHKAET BOMPOC: CKOJBKO Me-
cTa oTBOAMTH moJ Hee? Bexp mpu cocTaBIeHHMH MPOrpaMMbI MBI 00S3aHBI ONMHCATh ATy
CTPOKYy, SBHO yKa3aB, CKOJbKO MecTa MBI OTBOAMM IIO0J HEE, HO B 3TO BpeMs JIHHA
CTPOKH €Ille HEeH3BECTHA.
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Bo03MOXKHBIN BBIXOJ 3/1€Ch - 3apaHee y3HaTh MAKCHMalbHO BO3MOXHYIO JUIHHY CTPO-
KM M OTBECTH MECTO B MaMATH IO CTPOKY IO 3TOMy Makcumymy. Hampumep, ecinu us-
BECTHO, 4YTO B JIOOOW MOMEHT cTpoka S Oyzxer coxepxarb He Oosee 200 CHUMBOJIOB,
TOr/Za Hajo oTrBecTH moj Hee 200 GalTOB:

S DB 200 DUP(?) ;anuna)S)<=200

IIpu 5TOM CHMBOJIBI, BXOASINME B JaHHBIH MOMEHT B CTPOKY, Bcerjga OyaeMm pacrosa-
raTb B Hayaje BBIICICHHOIO Y4acTKa IMaMsTH.

OTMeTHM, YTO €CIH 3apaHee HEM3BECTHA M MAaKCHMalbHas JUIMHA, TOTAAa HAlo BBIK-
pyYMBaTBhCS Kak-TO IMO-IPYroMy, HampuMep, HaJo BOCIOJb30BATHCS  CIHCKAMH.
Ho o cmuckax pasroBop paiblle, a 34€Ch MBI OylIeM pacCMaTpUBATh TOIBKO TOT
ciy4ail, Korja MakCHMalbHas JUIMHA CTPOKHM H3BECTHA.

ITockonbKy AJTMHA CTPOKHM MOXXET MEHAThCSA, TO HAAO0 KaK-TO Y3HABaTh TEKYILYIO
IJIMHY CTPOKH. PemuTh 3Ty mpo6iieMy MOXKHO IBOSKO.

ITepBblit BapraHT - BBIOMpaeM HEKOTOPbIH CUMBOI (CKaxeM, ¢ kKojoM 0), 0 KOTOpOM 3apaHee
U3BECTHO, YTO OH He OyIeT BXOAWTH B CTPOKY, M JOTOBapHBAacMCsl pa3MellaTh €ro BCErza 3a
MOCJICTHUM CHMBOJIOM CTPOKH, T. €. HCIOJIb3yeM ero Kak MpH3HaK KOHIA CTPOKH:

S[les2]._..[sn]0[ |

IIpu sToM comepkuMoe OailTOB 3a STHM CIEICHMBOJIOM CYHMTAeTCS HE OTHOCSIIAMCS
K cTpoke. Ecim qimHa CTPOKM MEHSETCS, TO CIIELICUMBOJI CIBUTACTCS.

Oror cnoco® NpeJCTaBICHUS CTPOK MEPEMEHHOW UIMHBI HCHOJB3YETCS JOCTaTOYHO
4acTo Ha npakTuke (Hampumep, B s3bike Cu). Ho y Hero ectb KpymHBIH HEIOCTAaTOK:
HE NPOCMOTPEB CTPOKY JO KOHIIA, HENb3sl ONpPEICNIUTh €e JIMHY, a 3TO MOXET INpHUBe-
cTH K JumiHeil pabore. Hampumep, ecnu Hajo MpoBepUTh Ha paBeHCTBO cTpoky u3 100
CHMBOJIOB U CTPOKY M3 50 CHMBOJIOB, TO SICHO 3apaHee, 4TO 3TH CTPOKH HE paBHbI, O]-
HaKO TpU JaHHOM NPEJICTaBICHHH CTPOK MBI MOXEM Yy3HaThb 00 3TOM, TOJBKO
MIpOCMOTpEB mepBbie 50 CHMBOJIOB.

Tekymas IJIMHa CTPOKH JIETKO Y3HAeTCcs IPH JAPYroM INpeJcTaaTeHUH CTPOK Iepe-
.MECHHOH UIMHBI, B KOTOPOM HauajbHas s4eiiKa CTPOKH OTBOJAMTCS IS XPaHCHHS TEKy-
e JJIMHBI CTPOKH, a CaMU CHUMBOJIBI CTPOKHM Pa3MEINaloTCsl BCJed 3a dTON sA4elKoi:

0 1 2 n
o R RO VO N R R |

Conepxxumoe 6aiToOB, CIeIyIOMIMX 32 N-bIM CHMBOJIOM, CUHTAETCs HE OTHOCSIIUMCS
K TEeKyIIeMy 3HAuCHHIO CTPOKH.

A CKOJBKO MecTa OTBOAUTH IOJ JUIMHY CTPOKM (moj 1m)? Omo 3aBHUCHT OT MakKCHU-
MaJIbHOW JUIMHBI cTpoku. Ecnm sta nnuna Gonbmie 255, Torna, kKak MUHHUMYM, Haxo OT-
BECTH CJIOBO, a €CJIM OHAa HE NPEeBOCXOAUT 255, TO JoCTaTOYHO M ojHOoro Oaira. J{ns
OIPE/IEICHHOCTH JIOTOBOPUMCS, YTO Yy Hac CTPOKM OyayT conepxkaTb He Oonee 255
CHUMBOJIOB, IOITOMY [UISi XPaHEHWs JJIMHBI CTPOK OylneM BbIAEHATH oxuH Oait. Ilpu
9TOM OylIeM CUMTaTh, YTO ATOT OaiiT mmeer mHAaekc 0, Torpa i-i CUMBOJI CTPOKM OKa-
xercs B Oalite ¢ uHIekcoM i, T. e. aapec(S[i])=S+i. Hanpumep, crpoka 'abc'
IpeacTaBiIseTcs TaKUM 00pazoMm:

LSMATIOT-MUDY"
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0 1 2 3 4
T O L G § e

ITockoJIBKY MBI OTBOAMM MECTO HE TOJIBKO JUIS CHMBOJOB CTPOKH, HO IJs €€ TeKy-
meil AJIMHBL, TO 3TOT JONOJHHUTEIbHBIH OaliT HaZO YYHTHIBATH NPHU OIMCAHHU CTPOKH.
Hanpumep, eciin 3apanee U3BECTHO, YTO B CTpoke He Oyzner Goxee 200 cuMBOJIOB, TO
moj Hee Hamo orBectH 201 Oaiir:

S DB 201 DUP(?) ;nnmia(S)<-200

OTMeTHM, 4YTO JaHHOE MpEeACTaBICHUE HCHoNb3yeTcs B A3blke TypOo Ilackans s
CTPOK THHa string.

PaccmoTpumM npumep oOpabOTKM CTPOK NMEPEMEHHOW JUIMHBI NP JaHHOM HpPEeaCcTaB-
JeHUN uX: TpeOyercs U3 CTPOKM S, miauHa KoTopoit He mpeBocxoauT 200 u koropas
«yIMcaHa B CETMEHTE JJaHHbIX, yJAJIUTh I€PBOE BXOXKICHHE CUMBOJIA'+', €CIIN TAKOE €CTh.

CHayaya, KOHE4YHO, umeM 't' B S, Juis 4ero BOCHOJB3yeMCS KOMaHIOW CKaHHpPOBa-
HUS CTPOKHU C MOAXOASLIMM NpeGUKCOM HOBTOPEHHS:

;mouck '+' B cTpoke S

PDSH DS

POP ES

LEA DI;S+I ;ES:DI - anpec S[I] (Bo He aapec SI)
CLD ;OIPOCMOTP CTPOKM BHEpPEN

MOV CL,S

MOV CH,0 ;CX=Tekymas JIauHa CTPOKH (KakK CJIOBO)
MOV AL,'+' JHCKOMBIH  CHMBOJ

REPNE SCASB ;mouck '+' B S

JNE FIN ;HeT '+' B S -> Ha BHXOA

OcTaHOBMMCS Ha MHHYTKY M OTMETHM ClieIyoliee.

Ecim V Bxomut B S, Torma B 3ToT MOMeHT mapa peructpos ES:DI Oyner ykasbiBaTh
Ha CUMBOJ, cienyrommuii 3a '+, a B peructpe CX OyneT HaxXxOJUTHCS YUCIO CHMBOJIOB
CTPOKH, cienyrmux 3a'+'.

Tenepr Hamo ynamuts '+'. Uto 5710 3HaunT? IlOCKONBKY OCTAaBIATH IyCTOE MECTO
HENb3sl, TO HaJ0 CABUHYTH "XBOCT" CTPOKH Ha OJIHY IO3HMIHUIO BJiEBO. [lJI1 3TOr0 MOXHO
BOCIIOJIB30BAThCSl KOMaHJo# mnepecbulku cTpoku MOVS. Ilepenectun HyxHo CX 3ie-
MEHTOB, HAIpaBJICHHE MPOCMOTpa - BIEped, M0o3ToMy MeHATh peructp CX u ¢uar DF
He Hano. B xomange MOVS mnepenoc mpoucxomut ot anpeca DS:SI k anpecy ES:DI,
Mo3TOMYy ycTaHaBimBaeM peructp SI Ha cumBou, ciepyrommuid 3a '+ ("oTkynma"), a pe-
ructp DI - Ha cam cumBon '+ ("kyna"). Kpome Toro, Hajo yMEHbBIIUTH JUIMHY CTPOKH
Ha 1. B urore moiydaem Takoe OKOHYaHHE pPEIIEHUS Halled 3ajayu:

;ynanenue '+' u3z S
MOV SI,DI ;DS:SI - orTkyna
DEC DI ;ES:DI - kyna
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REP MOVSB ;eaBUT "XxBocTa" CTPOKM HMa | MO3ULIHUIO BIEBO
DEC S ;yMeHbIIEHHE JUIMHBI CTPOKHM Ha |
FIN:

10.3. Cnucku

B aTOM pasnene paccMaTpHBAIOTCS CIMOCOOBI MPEACTABICHUS W METOIBI pabOTHI CO
CIUCKaMHU B MAIIMHHBIX IPOrpaMMax.

Crnuckom  (IMHEHHBIM, OJHOHAIPABJICHHBIM)  HAa3bIBAETCA  IMOCIEHOBATEIHLHOCTD
3BEHBEB, KOTOPbIE MOTYT pa3MemiathCsi B TPOU3BOJBHBIX MECTaX MaMATH W B KaXKIOM
W3 KOTOpHIX yKa3piBaeTcs snemeHT cnucka (Ei) m cceuika Ha cieayromiee 3BEHO
(1300paxkeHa cTpeNKon):

LIST | @+> |E1 | &> |E2 | @1> —>|En |ni

B mnocinenHem 3BeHe pa3Mmernaercs cnenuaibHas "mycTtas" ccwlika nil, ykaspiBaromas
Ha KoHel crnucka. Cchlika Ha MEpBOE 3BEHO CIIMCKa XPaHUTCS B HEKOTOPOH NepeMeH-
Hoit LIST; ecnu cnucok mycr, To ee 3HaYeHHEM siBisieTcs nil.

Bo3MOXHOCTh pa3MmemaTh 3BEHbSI CIIMCKOB B JIIOOBIX MECTaX HaMsITH 00YCIIaBIHBAlOT
IUTFOCBI ¥ MHHYCBHI CIIHUCKOB (10 CPaBHEHUIO C JPYTUM CIIOCOOOM IpEACTaBICHUS IOC-
JIeJOBAaTEIbHOCTEH MaHHBIX - MacCHUBaMH, TIJ€ COCEJHHE DJIEMEHTHl paclojaraioTcs
B COCEIHHUX s4ciikax mnamsaTH). JOCTOMHCTBOM CHHCKOB SBJSETCS TO, YTO HMX JUIHHA
3apaHee He (QUKCHpYETCs, YTO MOJ HUX HAJ0 OTBOJUTH POBHO CTOJIBKO MECTa, CKOJIBKO
TpeOyercs B TEKyIIMH MOMEHT, M UYTO yJaJeHHE W BCTaBKa JJIEMEHTOB pPEaIH3YIOTCS
MPOCTO U OBICTPO - 3aMEHOW CCBUIOK B OJHOM-IBYX 3BeHbsiX. K HeJgocTaTkam ke CIHC-
KOB OTHOCHUTCS JIUIIHHUHA PacxoJ MaMsATH JUIsl XpaHEHHUS CCBUIOK W TO, YTO A0OpaTbcs 10
KaKOT0-TO 3JIEMEHTAa CIIMCKAa MOXXHO JHIIb MPOCMOTPEB BCE NPEABIAYIIHE DIEMEHTHI.

B GonpmmucTBe OBM, B wactHocTu B IIK, He mpeaycMOTpeHO HUKAaKOTO CTaHIap-
THOTO croco0a TMpeJCTaBICHUS CIHCKOB M HET CIEHUATIbHBIX KOMaHJ sl paboThI
cOo cnuckaMu. Bce 9TO mnpuxoauTcs peann3oBBIBATH CaMUM aBTOpaM IPOTpaMM.
MpbI paccMOTPUM OAMH U3 BO3MOJXKHBIX BapHaHTOB TOTO, KaK 3TO MOXHO cleiaTh.

10.3.1. TlpencraBieHHEe CIUCKOB

Haunem c mpexacraBieHus cnuckoB B nmamsitu DBM.

IIpexne Bcero paccMOTpHUM, TJ€ pa3MeIaloTcsl 3BeHbS CHHUCKOB. [l MX XpaHEHHS
00BIYHO OTBOJAT CIEHUAIBHYI 00JacTh MaMsATH, Ha3biBaeMylo oOiacThio crnuckoB (list
space) win kyueil (heap); Mbl OyzeM ucronb30BaTh TepMHUH "Kyd4a'". Pazmep Kyuu 3aBHCUT
OT TOTO, CKOJIb MHOTO CHHCKOB OyJET HCHOJIB30BaThCs B mporpamme. JloroBopumcs mis
ONpEeNeIeHHOCTH, YTO JUISl HAIIMX MPOTrpaMM JOCTaTOYHO Ky4Hu pasmepoMm ao 64 KO,
MM03TOMY Ha Ky4dy OTBEJEM OJIMH CETMEHT maMsTH (103)Ke OyAeT MoKa3aHO, KaK MOXHO
ONKCaTh 3TOT CErMEHT).

JloroBopuMcs Takke, YTO Ha HA4allo Ky4Yd MHOCTOSHHO YKa3bIBa€T CErMEHTHBIH pe-
ructp ES. Ecau BHyTpH KyuH 3BEHO CHHCKa UMeeT ajapec (cMmeleHue) A, To abCcoloT-
HBIH azpec 3TOro 3BeHa 3ajgaercs anpecHod mapoil ES:A. MmeHHo 3Ty mapy W Hajio
YKa3bIBaTh B KOMaH/ax, KOTJa XOTUM MOJYYHTh TOCTYI K 3BEHY.

TMATIOT-MUADU"
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Tenepp o mpexacTaBiaeHUN cchlIok. Cchlka Ha 3BEHO - 3TO, KOHEYHO, aJpec JAaHHO-
ro 3BeHa. Ho kakoil axpec 3mech mMeercs B BUAY - CMeNleHHe A WM agpecHas mapa
H:A, rne H - navamno kyun? IlockoyibKy BO BceX OTHX aJpeCHBIX Iapax HEpBBIH diie-
MeHT (H) oaMH W TOT Xe, TO €ro MOXXHO SBHO HE yKa3blBaTh, a JIMIIb MOAPa3yMeBaTh.
IMoaToMy panu SKOHOMHH NaMSITH JOTOBOPUMCS CYHTATh CCBUIKOW Ha 3BEHO JIHIIb
cMemeHne A, T. €. aapec 3TOro 3BEHa, OTCYMTAHHBIN OT Havajna Ky4d. B cBsi3m ¢ 3THM
cchUTKaMu y Hac OynyT 16-paspsaHble agpeca.

ITox xa)cgoe 3BEHO OTBOAMM HECKOJBKO COCEIHHX OAHTOB MaMATH, B MEPBBIX H3 KO-
TOPBIX pa3MeUlaeM COOTBETCTBYHOIMN 3ieMeHT cnucka ELEM, a B ocTanbHBIX - CCBLI-
Ky Ha cienyromee 38eHo NEXT:

ELEM | NEXT

Pasmep 3BeHa 3aBHCHT OT pa3Mepa 3JIEMEHTOB chucka. [[ng ompeneneHHOCTH Oyaem
CYMTATh, YTO 3JIEMEHTAMH CHHUCKA SBISIOTCS AAaHHBIE pPa3MEpOM B CJIOBO, IO3TOMY
Ha 3JIEMEHT OTBOAMM faBa 0aiiTa. A MOCKOJBKY CCBHIJIKA TaK)K€ 3aHHUMaeT JBa OaiiTa, TO
BCEro Ha 3BEHO OTBOJAMM 4 OaiiTa, T. €. JBOHHOE CIOBO.

ITpu mporpamMmupoBanuu Ha SIA 3BeHBs cIHCKa yAOOHO paccMaTpuBaTh KaK CTPYK-
TYpBl CIEAYIOIETO THIIA:

NODE STRUC ; TUII 3BEHa CIMCKa

ELEM DW ? ; BJIEMEHT CIIMCKa

NEXT DW ? ;CCBUIKA Ha cCJlemynlee 3BEHO
NODE ENDS

HOSTOMy, €CJIM HaM HaAo MNOJY4YUTb JOCTyIl K IOJSIM 3BE€HaA, KOTOpBIﬁ HUMEET
ajapec A, TO B KOMaHJaX MbI 6yneM YKa3bIBaTb TaKU€ BBIPAKCHUSA:

ES:A.ELEM - mnoJjie C 3JIEMEHTOM
ESrA.NEXT - moJie C ampecoM CJIeOyller'c 3BeHa

Teneps* o myctoii cepunke nil. OGBIYHO B 3TOM KadecTBe ucmonb3yercs angpec 0. Tak
Oynem fenath U Mbl. IIpu 9TOM y100HO ONKCaTh B MPOTpaMMe TOT aApec Kak KOHCTAHTY:

NIL EQU 0

u panee mosb3oBarbess uMeHeM NIL, a He mymem. Tak Oonee HarisgHo.

U, nakonemn, mociexHee. CCBIIKH Ha NEpBbIE 3BEHbS CIIMCKOB OyJeM, KaK IpaBHIIO,
XPaHHTh B NEPEMEHHBIX M3 CETMEHTa JaHHBIX. OTH NEepeMeHHbIe MMEIT pa3Mep CIoBa
MU OINMHCHIBAIOTCS KaK OOBIYHO:

LIST DW ?

3Has aapec NepBOro 3BEHA CIIMCKA, MOXKHO IO CCBIIKAaM J00paThcs A0 NI000Tr0 3BEHA
CIIUCKA, MO3TOMY JOTOBOPHMCS O CJIEAYIOMIEM: yKa3aTh CIUCOK - 3HAYUT yKa3aTb MM
nepeMeHHo# (Hampumep, LIST), B KoTOpoil HAXOIUTCS aJpec IMEepBOTO 3BEHA CIUCKA.
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10.3.2. Omnepanuu Hajx COHCKAMH

ITpu paboTe co CIMCKOM NPUXOAUTCA IOCIEAOBATEIBHO MPOCMATPHBATh €r0 3BEHbSA.
ITosToMy Ham HaJgO 3HaTh aApec TEKYIIEro 3BeHa - TOro, KOTOpoe MBI 0OpabaTeiBaeM
B JaHHBIH MoOMeHT. Jlnsd XpaHEHHMs 3TOro aapeca OyaeM HCIONB30BaTh KaKOH-HHOYIb
peructp-moaundurarop, Hanpumep, BX. Ecnm Tekymmum sBinsercs i-e¢ 3BEHO CIHCKa,
TOTJ]a UMEEM CIEAYIOIyI0 KapTHHKY:

LIST! | @2l Bl @9 =Bl Bi o | En |nil

o [ MR,

Ecnu Hago chenaTh TEKYNIMM KaKOe-TO MHOE 3BEHO, TO MBI 00s3aHbl B peructp BX
3aHECTH aJ[pec STOro 3BEHA.

B perucrpe BX XxpaHHTCS TOJIBKO CMEIICHHE TEKYyIIero 3BeHa - aJpec, OTCYUTAHHBIN
oT Hayana Kydd. [l03TOMy, €CIIM MBI XOTHM a00paThCcs JO Camoro 3BeHa, TO HaJo
ucnonp3oBaTh BeIpaxenue ES:[BX]; mucars xe mpocrto [BX] nenb3s, nbo, coriacHo
npaunam I1K, Takoil ajgpec mo yMmMoiYaHHIO OyAeT CerMEHTHPOBAThCs MO peructpy DS.
Yro ke KacaeTcs MOCTyla K MOJSIM TEKYyLIero 3Be€Ha, TO s 3TOr0 HCIOJIb3YHTCS
Beipaxkenuss ES:[BX].ELEM u ES:[BX].NEXT.

Temepb paccMOTPUM, KaK peanu3ylTCs Ollepall Haja chnuckamu. Haunem
C MPOCTEHIIMX ONepalyii: aHalIW3 TEKYIIEro 3JEMEeHTa, MepexoJ K CIEAYIUIEeMy 3BEHY
M TpOBEpKa Ha KOHEI[ CIHCKA.

Ananuz meKywezo 31emeHma  CRUcKa

ITycTs HaJZo OMpENENNTh, PABEH JIM 3JIEMEHT U3 TEKYIIeTO 3BEHA CIUCKAa 3HAYCHUIO
HEeKOTOpol mepemMeHHO# X, u, ecium na, mepeiiTh Ha MeTky EQ. Peanmsyercs 310 Tak
(B KOMMEHTapHUAX yKa3aHa 3alUCh 3THX AelcTBHH Ha s3bike [lackans):

MOV AX,ES: [BX].ELEM
CMP AX,X ;if bx?.elem=x then goto eqg
JE EQ

Ilepexo0 Kk cnedyouemy 36eHy CRUCKA

ITycts permctp BX yka3piBaeT Ha HEKOTOpPOE 3BEHO cmHcKa U Tpebyercss mepeiTn
K clleyromeMy 3BeHy crucka. CoriacHo Hamied JJOTOBOPEHHOCTH, 3TO O3HA4aeT, 4TO
B peructp BX Hajo 3acmaTe aapec cienyromero 3BeHa. AJpec Ke ITOT HAXOAMUTCS
B nosie NEXT rekyuiero 3BeHa, Mo3TOMy €ro HaJlo nepeHectu B BX:

MOV BX,ES: [BX] .NEXT ;bx:=bxT.next

Hposepka HaA KoOoHeyu ChUCKa

MoseT oka3aThCs TakK, 4TO CIEJYyIOIIEro 3BeHa HET, Torga B peructp BX momazer
myctas cceiika nil. ITostomy cpasHenmem BX ¢ nil m MoXxHO ompenenuTs, JOULIH MBI
JI0 KOHIla CIUCKAa WM HET:

CMP BX,NIL
JE LIST END ;if bx=nil then goto list end
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Tak PCaIn3yrTCA HpOCTeﬁmHe, JJIEMCHTApHBIC oON€palnuu HaJd CHUCKaMHU. Ha wux
OCHOBE€ MOXHO YK€ MIOCTPOUTH Gosee KpynoHbI€ onepanuu - TIPOCMOTP CIHHUCKA,
YAaJieHuE 3JICMEHTA U3 CIIMCKa, BCTaBKa HOBOT'O 3JICMEHTaA B CIIMCOK. PaCCMOTpI/IM, Kak
PCAIN3YKOTCA 3TH OIl€palliv, Ha KOHKPCTHBIX IMpUMEpax.

Ilpumep 1 (nouck snemenma 6 cnucke)

IMycts umerorcs cnucok LIST u mepemenHas X. TpeOyercss ompenenuTb, BXOAHUT JH
B 9TOT CIIUCOK JJIEMEHT, paBHBIH X, U 3anucath B peructp AL orBer 1 (Bxomut) mim 0.

Wnest pemeHus sicCHa: IIOCIEJOBAaTEIbHO IIPOCMAaTPHUBAEM 3BEHbS CIIMCKAa W CpaB-
HUBAacM HaXOJAIIMECS B HUX DIEMEHTH ¢ X.

MOV AL,O
MOV cx,x ;UICKOMas BeJIMUMHA
MOV BX,LIST ;bx — nil wm ampec 1-T0 3BeHa
L: CMP BX,NIL
JE NO ;KOHeLl CIMCKa —> II0
CMPES: [ BX] . ELEM, CX
JE YES ;bxt.elem=x —-> yes
MOV BX,ES:[BX].NEXT ;bx - ampec cremyomero 3BeHa
JMP L sB UK
YES: MOV AL,1

NO: ...

Ilpumep 2 (scmaseka 31emenma 6 CRUCOK)

Tpebyercs BcraBuTh B Hadano crmucka LIST HoBwId smemeHT X.

31eck mpexJe BCEro Haxo OTBECTH MECTO IOJ HOBoe 3BeHO. B sa3pike Ilackanb s
3TOTO MCHOJb3yeTcs craHaapTHas npouenypa New. K coxanenuto, B A Takoi
npouenypsl Het. Ho ee MoxHO ompenenuts caMmuM. Kak 3To cmenarb, MBI pacCMOTPHM
4yTh T03XKE, a MOoKa OyJeM CUHTaTh, YTO TaKas IPOLEIypa yXKe HMECTCSd M MBI MOXEM
€I0 ITI0JIB30BaThCA. YTOYHHMM TOJIBKO €€ AcHCTBHE.

O6pamenne K Hell BBIMISAIUT TaK:

CALL NEW ;new (dt)

VY mponenypsl HeT BXOAHBIX HmapameTpoB. OHa OTBICKMBAaeT B Kyde CBOOOJHOE MecTO
(mBOitHOE CIIOBO) M ero aapec Bo3Bpamaer depe3 peructp DI. DT1o MecTo MOXKHO
3aHATh HOBBIM 3BCHOM.

ITocne sTroro Hamo 3amoJHUTH HOBoe 3BeHo, T. e. B mose ELEM 3anucate Benu-
gyuHy X, a B mone NEXT - cceuiky Ha ObiBIIee mepBoe 3BeHO (oHa Oepercs u3 LIST),
u nanee B LIST Hamo 3amucath aapec HOBoro 3BeHa (Oepercs u3 DI):

LIST | @1T> |El | &>

| Sty

Jeemeity i

DI—> |X | ®f
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C y4eToM BCEro CKa3aHHOIO Hallla 3ajaya pelaeTcs CICAYIIIHM o0pa3oMm:

CALL NEW ;new (di)

MOV AX, X

MOV ES: [DI]-ELEM, AX ;dit.elem:«x
MOV AX,LIST

MOV ES: [DI].NEXT,AX ;dit.next:»list
MOV LIST,DI ;list:=di

Ilpumep 3 (yoanenue »jnemenma u3 CRUCKA).

TpeOyercs ymanute u3 cnucka LIST BTOpOit 2eMeHT, eciii TaKOH €CTh.

Ilycte B cmucke ecth BTopoil snmement. Torma caemaem Tak, 4toObl peructp BX
yKa3blBall Ha IepBoe 3BeHO, a peructp DI - Ha BTOpoe 3BeHO:

¥ - 1

LIST| 1> |El | ®T>|E2 | @T—>|E3 | @+f>
BX'f Dl'j

JUis UCKIIIOYEHUS! BTOPOTO 3BEHA M3 CIIMCKA HAJ0 U3MEHHUThH CCHUIKY B IIEPBOM 3BEHE -
3amMcaTth CIOJIa CChUIKY Ha TpeTbe 3BeHO. Crenarh 3TO NMPOCTO: CChIIKA HAa TPEThE 3BEHO
HaXOJUTCS BO BTOPOM 3BECHE, II03TOMY €€ OTCIO/la Ha/lo IIEPEHECTH B IIEPBOE 3BEHO.

OnHako JNHIIb HOMEHATH CCBHUIKY B IIEPBOM 3BeHE Mano. BTopoe 3BeHO 3aHMMaeT
MECTO B HaMSTH, a TEIEeph OHO CTAJ0 HEHYXHBIM, II03TOMY CIEAYeT OCBOOOIUTH 3TO
Mecto. B sa3pike Ilackanb B 3THX LeIsAX HCIOJB3YyeTCs CTAaHJApTHas Ipolexypa
Dispose. B SIA ee Her, OZHAKO €€ MOXHO ONpEACIUTh caMuUM. UyTb MO3XkKEe MBI
ONpeAeIUM TaKyl HpOLEAYypy, a IOoKa OyneM CuUUTaTh, YTO OHA YK€ HMEETCS MU MbI
MOXEM €0 MOJb30BAaThCA. YTOYHMM JIMIIb IPaBHia OOpalieHUs K Heil:

Dl:=azmpec HeHyXHOTO 3BeHa
CALL DISPOSE ;dispose (di)

CHavana Hajno 3amnucath B peructp DI ajgpec 3BeHa, CTaBIIEr0 HEHYXHBIM, a 3aTeM
o0paTtuThCst K IpoleIype, KOTopas KaKMM-TO 00pa3oM Y4YTET, 4TO 3TO MECTO Ky4H
CTaJa0 CBOOOIHBIM.

C ydeToM BCEro CKa3aHHOIO Hallla 3ajaya peuraeTcs Tak:

CMP LIST,NIL

JE FIN ;list=nil -> fin

MOV BX,LIST ;bx - ampec 1-ro 3BeHa

MOV DI,ES: [BX].NEXT ;di - nil wm ampec 2-TO 3BeHa
CMP DI,NIL

JE FIN ;dx=nil -> fin

MOV AX,ES:[DI].NEXT

MOV ES: [BX] .NEXT,AX ;bxT.next:=dil.next

CALL DISPOSE ;dispose(di)

FIN:
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Bor Tak PCaIn3yr0TCd OCHOBHBIC OI€pallud HaJA CIOHCKaMH. I/ICHOHLSyﬂ HUX Kak
06pa3eu, MOKHO pCaIn30BaATh m00bIe Apyruc omnepanuu Haa CIOHUCKaMH.

10.3.3. Opra"uszanus Ky4u

Tenepp 3aliMemcs opraHu3anueidl Kyuun M omnucanueMm npouenyp New u Dispose.
HamomHUM, 4YTO IpH IporpaMMupoBaHME Ha SIA Bce 3TO MBI 00s3aHBI IeIaTh CaMH,
HUKTO 3a Hac OJTOro JenaTh He OymeT. MBI pPacCMOTpPUM OIMH H3 BO3MOXHBIX
BapHAaHTOB TOTO, KaK 3TO MOXKHO CIETaTh (3TOT BapHaHT HCIONb3YyeTcs B TPAHCIATOPAX
si3pika Jlucm).

Cnucok c60600H0I namamu

Kak yxe ObIIO cKka3aHO, I pa3MEIICHUS 3BEHBEB BCEX CIHCKOB, HCIOJB3YEMBIX
B mpodamMMe, HEOOXOAMMO OTBECTH CIEHUANbHYI0 0O0NacTh MaMATH, HA3BIBAEMYIO
kyde#d. IIpm BBINONHEHHHM NPOrpaMMBl OJHH SYEHKHM Ky4H OKAa3bIBAIOTCS 3aHATBHIMU
3BEHBSIMH CIIHCKOB, a JpyrHe - IOoKa CcBOOOIHBI. IloCKONBKY mporpamMma MOXET TO
"3axBaThIBaTh" SYEHKHM KydH, TO "OTKa3plBaTbcs" OT HUX, B OOIIEM Cllydae 3aHSAThIC W
CBOOONHBIE SAYEHKH Kydd HAYT BIEPEMEXKy. Bo3HHKaeT BOIpOC: KaK B TaKHX
YCIOBUAX ONpPENeNaTh, KaKue S4eHKH cBOOOIHEI?

Js 3TOTO ChenyeT Bce CBOOOAHBIC SUCHKH Ky49H 00bEIUHUTD B OJUH CIIUCOK, KOTOPBII
MPUHATO Ha3bBaTh cHucKkoM cBoOonHoit mamsatu (CCII). Hawano srtoro cmmcka
yKa3bIBaeTcs B HEKOTOPOil (UKCHpOBaHHOW sueiike, ckaxeM, ¢ mmeHeM HEAP PTR
(heap pointer, yka3aTenp Ky4u). 3HA4YHT, IIOMHMO CIIHCKOB, C KOTOPBHIMH paboTaeT
IporpamMma, 3aBOAUTCS elie oguH cnucok. Mcnomssyercs sxe CCII Tak: Korma mporpamMme
HY’»XHO MECTO IOJ HOBOE 3BEHO, TO OHO BhiAenserca u3 3toro CCII, a xorga mporpamma
OTKa3bIBaeTCA OT KaKOT0-TO 3BEHA, TO 3TO 3BeHO fobasusercs k CCIL.

IMockonbKy y Hac pa3Mephl 3BEHbEB CIHCKOB (UKCHPOBAaHBI (IOA KaXJoe U3 HHX
BCErjla OTBOMUTCS JBOWHOE CJIOBO), TO mMeeT cwmbicin ob6bemuusth B CCII umenHO
nBoitHple cimoBa. Ecmm mpm 3tom cceuiky Ha cinenyromee 3BeHo CCII xpaHuTh
BO BTOPOM CIIOBE 3BE€HA, TO MBI IIOIyYHM OOBIYHBII CIIHCOK:

HEAP_PTR. | &1> *1—> Lo L e nil

(comepxuMoe IEBBIX MOJEH IPOHM3BOIBHO), M IIOTOMY CHOCOOBI pabGOTHl C 3TUM
CIIMCKOM TaKHe Xe, KaK ¥ C OOBIYHBIMU CIHCKaMH.

I'me pasmemars mepemenHyro HEAP PTR? Boob6me rosops, rae yrogsHo. Ho smywme
BCETO OTBECTH €U MeCTO B CaMOM Hadale Ky4d - B sUeiike ¢ OTHOCHUTEIBHBIM
agpecom 0. ITouemy? A moToMy, 4TO TOTJa HH OJHO 3BEHO He OyAeT pa3MemIaThCs
B 3TOH sA4elixe m He OydgeT mMmeTh agpec 0. 3HAYMUT, ITOT aipec OCTACTCS CBOOOMHBIM
7 €T0 MOXKHO HCIIONB30BaTh IJIS MPEACTaBICHHUS IIyCTOH CCBUIKH Nil, 9TO MBI U Jenai.
Ecmn xe pasmectuts HEAP PTR B npyrom mecte, TO Bce paBHO 3Ty f4YEHKy Kydn
Hemb3s ObLIO OBl 3aHMMATh, M OHA IIpoIana Obl 3ps.

Onucanue cezmenma Kyuu
HOCKOHLKy Kyda - 3TO OAHMH N3 CErMCHTOB IIaMsTH, HCHOJ’ILSyCMHﬁ HpOI‘paMMOﬁ, TO
€ro Haao OIucaTh B MHporpaMme. HyCTL MbI pCIINWIN, YTO Ky4dYa B ILCJIOM OOJIKHA
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BMC€IIaTh II 3BCHLCB (HBOI‘/'IHLIX CJ'IOB). Torna y,HOGHO BBECTU KOHCTAHTy A OSTOro
Yucyjla 1 UCHOJIb30BaTh €€ IPU ONMMCAaHUU CEIrMCHTa Ky4du:

X
HEAP SIZE EQU n ;I - YHCJIO 3BEHbEB B Kyue: 4¥n<64K
HEAP SEGMENT ; CErMEHT KYy4YH
HEAP PTR DW ? ;auyeiika ¢ HavanpHbIM anapecom CCIT
DD HEAP SIZE DUP(?) ;co0cTBeHHO Kyya (I JBOMHBIX CIJOB)

HEAP ENDS

Huuyuanuzayus  Kyuu

MBI OTOBOPHIINCH, YTO CEIMEHTHBIH peructp ES ykaseiBaeT Ha Hadallo cerMeHTa
kyuu. Ho, ecTtecTBeHHO, 3arpy3Ky 3TOTO perHCTpa o0s3aHbl cleiaThb MBI CaMH B Hadaie
paboTHl HPOTPAMMBI.

Kpome toro, BHawame Bce sS4eHKM Ky4dd CBOOOJHBI, OJHAKO OHH HE OOBEIHHCHBI
B CCII, u paboraTh ¢ KydeH IOKa eme Henb3s. [lo3ToMy B Hawaje NporpaMmbl HaJo
cBsA3aTh BCe sA4YeHKkM (ABOHHBIE ClIOBa) Ky4YM B CAMHBII CIHCOK U 3amHcaTh
B HEAP_PTR cchuiky Ha Hadano 3Toro cmucka. [Ipu 3ToM coBepmieHHO Oe3pa3iudHo,
B KaKOM HMEHHO TNOpsaKe OyayT oObeqwHEHBl 3TH sfdeiiku. Hampumep, HX MOXHO
CBs3aTh CBEPXY BHM3, YTOOBI BEpXHsAA sAueiika Kydu Obura mepsbIM 3BeHoM 3toro CCII,
a HIDKHSS - NOCICIHUM:

HEAP_PTR &
+2 .-%
+6 @ ——‘

O06a yka3aHHBIX JeWcTBHs - 3arpy3ky peructpa ES um moctpoenue mcxognoro CCII
MBI ONMIIEM B BHAE OJHOI IPOIEAYPHI:

INIT HEAP PROC FAR
PUSH ST
PUSH BX
POSH CX

;ycranoBka ES Ha Hayalo cerMeHTa KydYH
MOV CX,HEAP
MOV ES,CX

;o0benuHEeHHE BceX ABOIHBIX cnoB kyuum B CCII
MOV CX,HEAP SIZE ;urcao 3BeHbeB B CCIT
MOV BX,NIL ;cChIKa Ha mocTpoeHHyw uacTh CCII
MOV SI,4*HEAP SIZE-2 ;anpec noBoro 3Bena CCII

INITI: MOV ES:[SI].NEXT,BX ;000aBUTH B HA4alo MNOCTPOCHHOTO

MOV BX,SI ; CCII HOBOE 3BEHO
SUB SI,4 ;SI - wa gBoWHOEe cioBo "Beime"
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LOOP INIT1
MOV ES:HEAP_PTR,BX ;HEAP_PTR - nwa mauwano CCII
POP CX
POP BX
POP SI
RET
INIT_HEAP ENDP

OOparuTbest K 9TOIl mpouegype HaJA0 B Hadaje IPOTPaMMbl, MOCJIE YEro yKe MOXHO
ucnonb3zoBark npouenypsl NEW u DISPOSE.

Ilpoyeoypa  Dispose

K »sT0it mpouenype mnporpamma obpamiaercs, Koraa OHa OTKa3bIBaeTcsi OT
HEKOTOPOro 3BeHa. AJpec 3TOro 3BEHA, KaK Mbl JOTOBOPIJINCH, HepelacTcs depes
peructp DI. DTo 3BeHO CTaHOBHTCS CBOOOJHBIM, MOXTOMY €ro Hajao MPOCTO
npucoeanuuts K CCII. Ilpome Bcero 3BeHo no6aButh B Havyano CCII, a kak BCTaBIAThH
3BCHO B HAyajJ0 CIIMCKAa, MBI Y€ 3HAEM.

;Ha Bxoge: DI - azpec HeHyXHOro 3BeHa
DISPOSE PROC FAR
POSH ES:HEAP PTR

POP ES:[DI].NEXT ;dif.next:-heap_ptr
MOV ES:HEAP_PTR,DI sheap _ptr:-di
RET

DISPOSE ENDP

Ilpoyedypa New

K stoit npouenype mporpamma obpamiaercs, KOrja HYKHO MECTO Ui HOBOI'O 3BEHA
Kakoro-to cmucka. 9to mecto Gepercss u3 CCII: 0T 3TOro cmucka OTIIEIISAETCS OIHO
U3 3BEHbEB M OHO oTnaercs nporpamme. I[Ipome Bcero orpate nepsoe 3BeHo CCII, yrto
u Oynem genath. AJpec 3TOro 3BEHa, COINIACHO JOTOBOPEHHOCTH, MPOLEAYypa JOJIKHA
BepHyTh uepe3 peructp DI. Ilostomy mnpouenypa momxna B peructp DI mepenectu
3HayeHue HEAP PTR, a 3atem B 3Ty mnepeMeHHYIO 3alHcaTh CChUIKY Ha BTOPOE 3BEHO
CCII (ona GepeTcsi U3 MEPBOTO 3BEHA).

OnHako 31ech Hago Y4YUTHIBaTh 0coOblit ciyuait: CCII MoxeT OBITh MyCTHIM. ITO
MOXET CIY4YHTbCS, €CIM IporpaMma 3axBaTHila BCE S4YEHKHM Ky4d M OOpaTHO HX
He otxpaer. Yrto xenatb B 3ToM ciaydae? Hano npocTto mnpekpaTUTh BHIINOJIHEHHE
IPOTpaMMBI, T. K. OHa BCE PaBHO HE CMOXET HPAaBHJIBHO MPOAOJIKHTH CBOIO paboTy
(yBennuuTh MO XOAYy Aeja pa3Mep KydH, KaK IpPaBHIO, CI0XHO). Tak Mbl M clhenaem:
npu mycrom CCII coobmum 06 omubOke ¥ 3aBEPIIUM BHIMOJTHEHHE MPOTPAMMEL.

C y4eToM BCEro CKa3aHHOIO IOJIy4aeM Takoe OHMCaHue mpoueaypsl New:
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;Ha BbBIXO#e: DI - axgpec cBoOomHOTro 3BeHa
NEW PROC FAR
MOV DLES:HEAP PTR ;di - nil wnm anpec l-ro 3Bena CCII
CMP DI,NIL
JE EMPTY_HEAP ;myctoii CCII -> EMPTY HEAP
POSH ES:[DI].NEXT
POP ES:HEAP PTR ;heap ptr - wa 2-e 3Beno CCII
RET
EMPTY_HEAP: ;peaknus aa INyCcTyK Kyuy
LDS DX,CS:AERR ;DS:DX - axnpec coobuenus o6 ommubke
OUTSTR ;BBIBOJ DTOTO COOOIEHHS
FINISH ;0CTAaHOB MNpPOrpaMMBbl
AERR DD ERR ;abc. axpec coobmeHHus
ERR DB 'Ommub6ka B NEW: wmcuepmanue kyuu','$'
NEW ENDP

B 3akmiouenus pacckaza 00 OpraHM3alUU Kydd CAeJaeM Iapy 3aMedaHui.

IIpuBenennsie Bapuantsl nporeayp NEW u DISPOSE paccuntansl TobKO Ha ciy4ai,
KOTJa 3BEHbsS BCEX CIIMCKOB HMMEIOT OAMH M TOT e pasmep. Ecmm xe B cmmckax
HCIIONB3YIOTCS 3BEHBSI Pa3HbIX Pa3MEPOB, TO HYKHBI O0Jiee M30UIPEHHBIE CIIOCOOBI pabOThI
co CCII. Ho mbI ux He OyeM paccMaTpUBaTh, 3TO HE TeMa JaHHOM KHUTH.

ITockonsky Hu B 1K, HE B SIA He mpeaycCMOTPEHO HHKAKHX CPEACTB s paboThl co
CHUCKaMH M Kyded, TO B 00O mporpamme, Ii¢ HMCHOJIB3YIOTCS CIIMCKH, NPUXOIUTCS
SBHO OIUCHIBATh PACCMOTPEHHBIC B JTOM pasjieNie MPOLEAypbl, CErMEHT Ky4H, THI
NODE, koncranty NIL. U ecnau Takux mporpaMM MHOTO, TO, YTOOBI HE MOBTOPSATHCH,
UMEeT CMBICI BCE STH OmMcaHus cobOpaTtb B oxHOM (ailie, ckakeM C Ha3BaHHEM

LISTS.ASM, a 3areM NOAKIOYAaTh HX K MpPOrpaMMaM C IOMOINBIO JTUPEKTUBEI
INCLUDE LISTS.ASM.

SMATIOr-\viion”
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MAKPOCPEACTBA

B nanHO# TrnaBe paccMaTpUBAIOTCS MAaKpPOCHI, OJOKM IOBTOPEHUS M CPEJICTBA
YCIOBHOTO acceMOJMpPOBaHUsS, PACUIMPSIONINE BO3MOXHOCTH s3bIKa accemoOiepa.

11.1. Makpos3bIk

Hepenko ObiBaeT moyie3HbIM HpeABapHUTENbHOE (0 Hayala TPAHCIALHH) Mpeobpaso-
BaHHE TeKCTa mporpaMmmbl. Hampumep, MoxxeT moTpeGoBaThcs, 4TOOBI KaKOW-TO Qpar-
MEHT OPOrpaMMbl ObLT MPOAYOIMPOBAH HECKOJBKO pa3 HIH YTOOBl B 3aBHCHMOCTH OT
HEKOTOPBIX YCIIOBHII B TEKCTE€ HPOrpaMMbl OBUIM COXPAHEHBl OJHM (PAarMEHTHl U yjaa-
neHsl apyrue. I1ogo6GHYI0 BO3MOXHOCTb NPENOCTABIAIOT TaK Ha3blBaeMble MaKpoCpen-
cTBa. Pacmupenue sA3blka accem0biiepa 3a CYET O3THUX CPEJICTB OOBIYHO HA3BIBAIOT
MaKpOS3BbIKOM.

IIporpamma, HamucaHHas Ha MakKpoOs3bIKEe, TpaHCIUpyeTcs B ABa dTama. CHavana OoHa
HEPEeBOAUTCS HA, TAaK CKa3aTh, YHCTBIH SI3BIK accemOiepa, T. €. mpeoOpasyercss K BHAY,
IJIe HET HMKAaKMX MaKpOCPEJICTB. DTOT 3Tall Ha3bIBAETCS ITAIlOM MaKpPOTCHEPALUHU, €ro
OCYIIECTBIISIET CIEIHAJBHBIH TPAaHCIATOp - MakporeHeparop. Ha Bropom sTame mnoiy-
YeHHas I[pOorpaMMa I[EepeBOJUTCS HA MALIMHHBIA $3BIK. DTO 3Talm acceMOIUpPOBaHUS,
€ro OCYyIIECTBIsIET acceMbuep.

Kak BuaHO, TpaHCISALMS NPOTPaMMBbI, HallUCAHHOW HAa MakKpOsA3bIKE, 3aHUMAeT OOJIbLIe
BpEMEHH, YeM TPAHCISIUs MPOrpaMMbl Ha "dncToM" si3pike accemOiiepa. Ho 3aTto makpo-
S3BIK IPEOCTABIsCT OOJbIIEe BO3MOXKHOCTEH, 4eM HpOCTO A3BIK accembiepa, M MOTOMY
MUcaTh NPOrpaMMbl, 0COOCHHO OOJbIINE, HAa MAKPOSI3bIKE MPOIIE.

Makporesepatop u acceMbiep MOryT B3aMMOICHCTBOBATh NBOSKO. BoO-MepBbIX, OHU
MOTYT JE€HCTBOBaTb HE3aBHCHMO JPYr OT JApyra: cHadalla TEKCT IporpaMmbl oOpabaTsl-
BaeT MaKpOreHEepaTop M TOJBKO 3aTeM HauMHaeT paborarh accembiep. Takoil cmocob
B3aMMOJICHCTBUS JOCTATOYHO IPOCT JUIS NMOHUMAaHUS M JJIS PEalu3allld U MCIOJIb3yeTCs
JIOBOJIHO 4acTO, OJHAKO Y HEro eCTb CEpPhe3HbIIl HEIOCTATOK: MaKporeHeparop, pabo-
Tas 10 accemOiiepa, HE MOXET BOCHOJb30BAaThCA MH(pOpMalMed, U3BIECKAEMOH M3 TeK-
cra nmporpaMMsl accem6OuepoM. Hampumep, B MakpocpencTBax HeNb3s HCIOJIB30BaTh TO,
4TO HOCIEC AUPEKTHBBI

N EQO 10

umst N o6o3nauvaer uymcio 10, T. k. 3Ta AUPEKTHBAa OTHOCUTCS K "ducTtomy" S3BIKY
accembnepa u moToMy Oyzaer oOpaborana Tonbko accembiepom. M3-3a momo6GHOTO pojaa
OTpaHUYCHUI NPUXOJUTCS YCIOKHATH MaKPOA3BIK.

Bo-BTOpBIX, MakporeHepaTtop u acceM0iep MOryT AEHCTBOBaTb COBMECTHO, 4epenys
CBOIO paboTy: MEpBBIM KaxJ0€ MPEJI0KEHHE IPOrpaMMbl HPOCMAaTPUBACT MaKpo-
reHepaTop; €CJIM 93TO KOHCTPYKIHS COOCTBEHHO MAaKpOs3blKa, TO MaKpOreHepaTop
COOTBETCTBYIOIUM 00pa3oM mpeoOpa3yeT ee B CPYMHIy MpeIOkKeHHH "ducToro" s3pika
accemOiiepa W TYT XK€ mepeiaer ux Ha oOpaboTKy accembiepy, a eclid 3TO OOBIYHOE
npemsioxkeHue "yuctoro" s3pika accemOiiepa, TO MaKpOreHEpaTop cpasy IepenaeT ero
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acceMOuepy. B Takumx ycnoBHAX B KOHCTPYKIHAX MaKpOS3bIKa yKe MOMKHO CCBLIATBCS
Ha O0BEKTHl (HampUMep, KOHCTAHTHI) "4HMCTOrO" s3bIKa accemObiepa.

ITpu "uepenyromemcs" crmocobe B3aMMOACHCTBUS MaKporeHepaTropa M accembiepa
OoHH (aKTHYeCKH SBIAOTCA HE ABYMS HE3aBUCHMBIMH TPAHCIATOPAMH, a YacTAMHU
OJHOTO TPAHCIATOpPAa, KOTOPHIH NMPHUHATO HAa3bIBaTh MAaKpOacceMOIepoM.

HMeHHO Takoil MakpoacceM0Oiep HCIOIB3yeTCs B paccMaTpUBAacMONW HaMHU CHCTEMeE

MASM. DOtuMm u O0OBSCHAETCS TOJHOE HA3BaHHE €€ BXOJHOTO f3BIKA - S3BIK
Makpoaccembiepa (macroassembler language, MASM). OnHako B JajbHEHIIEM MBI
Ho-mpexxHeMy OyzZeM Has3bBaThb €ro SA3BIKOM acceMOiepa (cokpameHHO - SA),

UCHONB3ys TEPMUH "Makpos3bK" 11 0003HAUeHHS TONBKO Habopa MAaKpOCPEICTB,
a TepMuH "MakporeHeparop" s o0O3HaueHHs TOH YacTH MakpoaccemOuepa, dYTO
3aHHMaeTcs 00paboTKo#l 3THX MakpocpeacTB. Kpome Toro, TepMuHOM "OKOHYATENbHAS
nporpamma’ Mbl Oy#eM Has3blBaTh Ty IPOTpaMMy, KOTOpas IOJydYaeTcs Iocie paboThl
MaKporeHepaTopa, KoTopas 3aTeM  IlepeBoguTcs  (COOCTBEHHO)  acceMOiepoM
Ha MAIIUHHBIA A3BIK U BBHIIOJNHIETCH.

11.2. Buaoku noBTropeHus

MHorza B HEKOTOPOM MECTE MPOrPaMMbl IPUXOAMTCS BBINHCHIBATH HECKOJBKO pa3
HOAPSA OAWH M TOT Ke (WIM MOYTH OJUH M TOT e) (PAarMeHT, U XOTenoch ObI, 4TOOBI
MBI CaMH BBIHCBHIBAIM 3TOT ()ParMEeHT TONBKO pa3, a MakpOreHepaTop Pa3sMHOXKal ero
Hy)KHOe 4YHCIO pa3. Takas BO3MOXHOCTb HpeaycMmoTpeHa B SIA, u peanmsyercst oHa
¢ momouibio 0;0k0B moBTOpeHus (repeat blocks).

B0k MOBTOpPEHHS MMEET CIEAYIONIYI0 CTPYKTYPY:

<3aroJlo» 0K>
<reno>
ENDM

3neck <Teno> - noboe YHCI0 JTI0OBIX MPEeUIoKeHHH (B YaCTHOCTH, UMH MOTYT OBITh
cHoBa Osokm moBTOpeHHs), a ENDM - numpektmBa, ykaspiBaromas Ha KOHEI Teia
U Bcero 0n0oKa MOBTOpeHHH. BceTpeuyas B MCXOIHOM TEKCTE NPOrpaMMBbI TaKoW OJIOK,
MaKpOTeHEepaTop MOJCTABISIET BMECTO HEr0 B OKOHYATEIbHYIO NPOrpaMMy HECKOJIBKO
KOMHi Tena.

IIpu nyOGnupoBaHMU TENO MOXKET BBIIHMCBHIBATHCS 0€3 KAaKMX-IHOO M3MEHEHHiH, a Mo-
JKET KONHMPOBAaThCS M ¢ MoAudHUKauusMu. Kak HMMEHHO NUPOMCXOAUT IyOJIMpOBaHUE,
CKOJIBKO KOTHil co3IaeTcs - BCce ATO 3aBUCHT OT 3arojioBka Oyioka. Mmeercs Tpu pas-
HOBUJTHOCTH 3aroJiOBKa, B CBSI3H C 4YeM pa3IM4aloT TPU BapHaHTa OJ0Ka MOBTOPEHHS:
REPT-6n0ku, IRP-610ku u IRPC-610KH.

11.2.1. REPT-010kH
OTOT TUN OJIOKOB NMOBTOPEHHUS 3AIMCBIBACTCS CIEAYIOIUM 00pa3zoMm:

REPT «k
<reno>
ENDM

" ANATIOr-MU®U-
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3meck K - KOHCTAaHTHOE BBIPAXXEGHHE C HEOTPUIATEIBHBIM 3HAaY€HHEM. OTO
BBIP@XKEHHE HOJKHO OBITh TaKUM, YTOOBI MOXHO OBIIO BBIYHCIUTH €ro cpasy
(Hampumep, B HEM HE JOJDKHO OBITh CCBUIOK BIEped). BpluMcIuUB 3HauYeHHE K,
MaKpOTE€HEepaTop CO34aeT K TOYHBIX KOHNUI Teila 0l0Ka M IMOACTaBIsIET MX B OKOH-
JaTeNbHBIH TEKCT mporpammbl. Hampumep, mo 610Ky

REPT 3
SHR AX, 1
ENDM

OyZeT MOCTpOeH clelylouid (GparMeHT OKOHYATEIbHOW NPOrpaMMbI:

SHR AX,1
SHR AX,1
SHR AX,1

lpyroit mnpumep (cieBa ykazaH ¢parMeHT HCXOIHOHW MOpOrpaMMbl, COpaBa -
HOCTPOCHHBIH 1O HEMy (parMeHT OKOHYATEJIBbHOIl NIpOrpamMMbl):

N EQU 6 N EQD 6
REPT N-4 DB 0,1
DB 0,1 DW ?
DwW ? DB 0,1
ENDM DW ?

OTrMeruM, 4YTO B 0JIOKAaX MHOBTOPEHHMS MOBOJBHO 4YacTO HCIIONB3YETCS ITUPEKTHBA
npucBauBanus (=). Hampumep, onucarp 100-6aiiToBbiit MaccuB X, 31eMEHThI KOTOPOTO
UMEIOT HadainbHble 3HadeHus oT 0 mo 99, MoxHO Tak (cmpaBa yKa3aH TEKCT
OKOHYATEJIbHOH  INpOrpaMMbl, KOTOPbIi  (AaKTHUECKH OSKBHUBAJIEHTEH JUPECKTUBE
X DB 0,1,2,3,...,99):

X DB 0 X DB 0
k=0 ‘ K=0
REPT 99 K=K+1
K=K+1 DB K
DB K . K=K+1 99 Taxux nap
ENDM DB K

1122. IRP-010KH

Binoku moBTOpEeHHS 3TOro TUIA UMEIOT CIEAYIOUUH BUI:

IRP p,<vl, ..., vk>

<Teno>

ENDM

(Bameuanue: yronku B 3amucu <vl, ... ,vk> - 3TO SBHO yKa3plBaeMble CHMBOJIBI,

a He METACHMBOJIBIL.)
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31ech p - HEKOTOPOE UMs, OHO UrpaeT poJib GopManbHOro (GUKTUBHOrO) IapameTpa U
MOXET HCIIOJIB30BAThCS B NPEUIOKCHHUAX Tela, Vi - 3T0 (aKTHYECKHE IapaMeTphl; 3TO
J00BIe TEKCTHI (BO3MOXKHO, M IIYCThIE), HO, YTOOBI HE OBUIO IyTaHMIBI, OHU JOJKHBI OBITH
cOaJaHCUPOBAHbI M0 KaBBIYKAM W HE JOJDKHBI COJAEPXKATh 3aIlSIThie, TOYKH C 3alSTOH U
YIOJKM BHE KaBBIYEK (€CJIM 3TO OTpaHUYEHHME HAJ0 HAPYIIUTh, TO CIEAYET BOCIIOJb-
30BaThCsl Makpoomeparopamu - cM. pasn. 11.2.4). [lapameTpbl vi mepedyucisioTcs depes
3aIIATY10, @ BCS UX COBOKYITHOCTh 0053aTEJIbHO 3aKIIIOUAETCsl B yIVIOBbIE CKOOKU.

Berpeuast Takoil 6510k, MakporeHepaTtop 3aMeHseT ero Ha K Komui Teya (10 OJHOM
Ha KaXJbli (paKTHYECKUIl mapamerp), mpudYeM B i-d KONHH BCE BXOXKACHHS HMEHHU P
3aMeHsATca Ha vi. Hampumep:

IRP REG,<AX,CX,SI> PUSH AX
PUSH REG PUSH CX
ENDM PUSH SI

OTMeruM, uTO (OpPMaNbHBIA MapaMeTp JOKalu3yercss B Teine Onoka (UM Helb3s
MoJb30BaThcss BHE O0Ka) M MoOxkeT ObITh J0ObIM HMeHeM. Ecium oHO coBmamaer
C HMEHEM JIpyroro o0beKTa IPOrpaMMmbl, TO B Telle OJ0Ka OHO 0003HaYaeT HUMEHHO
napaMeTp, a He 3ToT o0bekT. Hanpumep, B O10ke

IRP BX,<1,5>
ADD AX,BX
ENDM

nMsi BX o6o3Hauaer mapamerp, a HE PErHCTp, IIO9TOMY IO JaHHOMY OJIOKy Oyner
MOCTPOCH CIEAYIOUMH (parMeHT OKOHYATENbHOH MpOrpaMMBbI:

ADD AX,1
ADD AX,5

3ameHnbl (opManbHOro mnapaMerpa Ha (aKTHYECKHE - 3TO YHUCTO TEKCTyasbHbIE
MOJICTAHOBKH, 0€3 yueTa CMbICJa: INPOCTO OJUH YYacTOK TekcTa (p) 3aMeHseTcs Ha
npyroit (vi). IIpu sToM mapamMeTpoM p MOXXHO O0O3HAYMTH JIIOOYIO YacTh IMPEIIOKCHHS
(B 4acTHOCTH, Y4acCTKH KOMMCHTApHs) HJIM JJaXKe LIEJIUKOM BCE NMPEAJIOXCHHE (OJHAKO
nBa u Oojee NpeUIOKEHUH OH He MOKeT 0003HauaTh), JHUIIL OBl IOCJIE 3aMEHBI P
Ha Vi [oJydaluch NpaBUIbHBIE Ipetoxkenus SIA. Hanpumep:

IRP Q,<DEC WORD PTR,L: INC> DEC WORD PTR W
QW IMP M2
JMP M2 L: INC W
ENDM JMP M2

OTMETHM Tak)Xe, 4TO B Teje OJIOKa IOBTOPEHHS 3aMEHSETCS TOJbKO (hOopMaiabHBIN
rnapameTp, Jpyrue nMeHa (HampuMmep, MUMEHa KOHCTAaHT) IEPEHOCATCS B KOMMH Tena Oe3
usMeHenuii. Hanpumep:

N EQU 1 N EQU 1
IRP P,<A,B> A EQU N (1o He A EQU 1 )

" MATIOT-MYDIA
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P EQD N B EQU N
ENDM

Jpyrue ocoOeHHOCTH 3amucu (GOpManbHBIX U (AKTHYECKUX MapaMeTpoB OynayT
paccMoTpeHsl B pasn. 11.2.4.

1123. IRPC-6Jo0ku

Biokn 3TOro TMma 3amuchIBAIOTCS CIEIYIOIUM 00pa3oM:

IRPC p,SL sk
<Teno>
ENDM

W 3mecy p - dopManbHblii nmapaMeTp, a BOT Si - 3TO CHMBOJBL. OTO MOTYT ObITh
no0ble CUMBOJBI, KpoMe NPOOENOB M TOYEK € 3amaToi (cyuTaeTcs, YTO C TOYKH C
3aIsTOH HauMHAeTCs KOMMEHTapuil, a mnpoben 3akaHYMBAeT ONEpaHA; €CIH Hauo
yKa3aTb TOUKY C 3amsTON miu mpobel, TO BCIO MOCIEN0BATEIbHOCTh CHMBOJIOB ClIEAyeT
3aKJIIOUYUTh B YIJIOBbIE CKOOKM - cM. pasa. 11.2.4). Bcerpeuas IRPC-61o0kx, makpo-
reHepaTop 3aMEHseT ero Ha K Komuid Tena Oioka (IO OJHOW Ha KaXJAblii CHUMBOIM),
npudeM B i-fi KONUK BCe BXOXKICHHUS mapameTpa p OyIyT 3aMEHEHbl Ha CHMBOJ Si.

IIpumep:

IRPC D,17W ADD AX,]1
ADD AX,D S ADD AX,7
ENDM ADD AX,W

11.2.4. MaxkpoonepaTopsbl

IIpn wucnonp3oBaHMM OJIOKOB TMOBTOpeHHs (M MaKpoOCOB, KOTOphle OygyT pac-
CMOTPEHBI 4yTh [03K€) BO3HMKAET Pl Mpo0jeM C 3amuchbio UX (OpPMaIbHBIX U (aKTH-
YeCKHX MapaMeTpoB. OTH MpoOJeMbl pPEIIATCs C M[OMOIIBI0 TaK Ha3bIBaeMbIX
MaKpoONepaTopoB - ONEPAaTOPOB, pa3peLIeHHBIX K NPUMEHEHHIO TOJIbKO B KOHCT-
PYKLUHAX MaKpOSA3BIKA.

Maxkpoonepamop  «£
PaccMmoTpuM cnenyiomuii 6JI0K MOBTOPEHUsI M HOCTPOSHHBIE IO HEMY KOIMH:

IRP W.<VARI.VAR6> VARI DW ?
W DW ? n VAR6 DW ?
ENDM

3necp mapamerp W o6o3HauaeT uMms nepeMeHHOW neiaukoM. Ho daxtuueckue mMeHa
(VAR1 u VARG6) paznuuaroTcs JHUIIb HOCIEAHUM CHMBOJIOM, IIO3TOMY OBLIO OBl pazyMm-
Hee 00BABUTH MAPaMETPOM TOJIbKO STOT CUMBOJI, a He Bce uMs. Ho ecnu Tak u cnenats:

IRP w,<l,6>
VARW DW ?
ENDM
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TO MOJYYHUTCS HEOJHO3HAUHOCTb: CTAHOBMUTCS HENOHATHBIM, Korza W o6o3Havaer
¢dbopmanbHblii nmapamerp, a koraa camy OykBy W (mouemy B VARW nago W 3ameHsarts
Ha | n 6, a B DW He Hano?). Bo Bcex mpeablIymiux MpUMepax Mbl HE CTaJIKHBAIUCh
¢ Takoil mpoGnemoi, T. K. (opMalbHbIE NapaMeTphl JIEFKO BBIICISUIUCH U3 OKPYXKaro-
mIero TeKcTa Oyarojapsi OrpaHHYHUTeNsIM (ImpodenaM, 3amsiThiM M T. 11.), CTOSIIUM CIIeBa
u crpaBa oT HUX. Ho ecnu psjoM ¢ mapaMeTpoM CTOMT MMSI WIJIM YUCIO, TO TPAHHULBI
rnapaMerpa CTaHOBATCA HeompejeiseMbIMU. B 1monoGHOH cuTyanuum clexyer Mexay
MapaMeTpoM U COCEIHMM C HUM YMCIOM WJIM MMEHEM IOCTaBUTh cUMBOI & (A&W,
1&W&B wu T1. 1n.). Hanpumep, Ham Ol0K HOBTOpPEeHHMS JOJDKEH OBITh 3alucaH
clIelyIoIuM 00pa3zom:

IRP H,<1,«>
VARKW DW ?
ENDM

Hasnauenue 3Haka & - yka3aTh rpaHuiy (OpMajbHOrO MapameTpa, BBIACIHTH €ro
M3 OKPYXKAIOUWIero TEeKCTa, MHpH OTOM B OKOHYATENbHBI TEKCT MPOTPaMMbl OH
He momajgaer. (Eciu & moctaBUTh HE OKOJIO HapaMeTpa, TO OH OyaeT HpOCTO OIMYIICH.)

MakpoomnepaTop & HCIOJIb3yeTcs HE TOJBKO TOrAa, Korjxa (GopMaibHBIH mapamerp
"cnuBaeTcs" ¢ COCEHMMH MMEHaMU M YHCJIaMH, HO M KOTJla €ro Hajo yKa3aTb BHYTPH
cTpok. Jleno B TOM, YTO MaKpOI'e€HEpaTOp HrHOPUPYET BXOXKICHHS (HOPMAIbHOTO
rnmapaMerpa B CTPOKH, U 4YTOObI OOpaTHTh €ro BHHMaHHE Ha 9TH BXOXICHHUS, INepen
rmapaMeTpoM B CTPOKAax HaJ0 CTaBUTh 3HaK & (@ eciu He sicHa ero mpasas IpaHula, TO
& HaJ0 yka3bIBaTh W mocie mnapamerpa). Hampumep:

IRPC A,"< DB 'A,","B'
DB 'A,&A,&A&B' DB 'A,<,<B'
ENDM

M eme ogHa 0COOEHHOCTh MaKpoolepaTopa &: €CIHM PAJOM IOCTaBUTh HECKOJBKO
3HaKOB &, TO MAakKpOreHepaTop YAaluT TOJNBKO OJMH M3 HHUX. OTO CJeJIaHo
CHELMaIbHO, YYUTHIBAs BO3MOXKHOCTb BIJIOKCHHOCTH OJIOKOB IIOBTOpPEHHUH (M/MiH
MakpocoB). Hampumep:

IRPC P1,AB IRPC P2,HL INC AH
IRPC P2,HL . INC A&P2 INC AL
INC P1&&P2 ENDM INC BH
ENDM IRPC P2,HL INC BL
ENDM INC B&P2

ENDM

BerperuB B TekcTe HMCXOOHOH IporpamMmbl OJIOK IOBTOPEHUS, yKa3aHHBIH B JIEBOH
KOJIOHKE, MAaKpOreHepaTop CHadaja CO3JacT IepBYI0 KONMIO Tejla BHEIIHero OJoka,
B KOTOPOM BCE BXOXJAeHHS ero QopmansHOoro mapamerpa Pl Oyayr 3amMeHeHB Ha
cumBosl A (CNe Tpu BepxXHHE CTPOYKH CpejHEH KOJOHKH). [Ipm 3TOM M3 IBYX MOIpsX
crosimux B komanae INC 3HakoB & OyneT ypajeH TOJIBKO OJIWH, M OCTaBIIMIICS 3HAK
& Oyper otnenats (opmanbHbBI mapamerp P2 BHyTpeHHero Ojioka OT cTOsIIEH ciieBa

" MATIOT-MY®IA
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OykBol A (ecnm Obl OBII TOJNBKO OIMH 3HAaK &, TO 3Ta KOMaHAa HUMena Obl BUX
INC AP2, u moromy 3anuck AP2 He BocmpumHuUMasiack OBl KakK coOCTOsMIast M3 JBYX
yacref - A u P2). Ilockonbky B IOJYYEHHOW KONUHU OCTAIUCh KOHCTPYKIUH
Makposi3blka, TO MakKporeHepaTop IpOJOJDKaeT cBOK pabory (3T0 obliee NpaBHIIO:
MaKporeHeparop padoTaer, Imoka He MOJYyYUTCs TeKCT Ha "uucroM" s3bIKe acceMmbiepa)
u "packpyuuBaer" BHYTpEHHHH OJIOK, IOJydas YK€ OKOHYATENbHBIH TEKCT (CM. JBE
BEpPXHUE CTPOYKM B IpaBoi KojoHke). Jlamee cosmaercss BTOpas KOIMsS BHELIHEro
Oyoka, koTopasi oOpabaTbIBacTCsl aHAJIOTHYHO.

Maxkpoonepamop 0

Kak Opmo ckaszaHo, ¢akruueckue mnapameTpbl [RP-Gnoka He JOJDKHBI coxepkarh
3amsThle, TOYKH C 3amsATOW M yroiku, a Bo BTopoM omnepanie IRPC-6moka Hemp3s
YKa3bIBaTh MPOOEIBl U TOYKH C 3aMATOW. DTH OTpaHHYEHUs CBSA3aHBI C TEM, YTO MHa4de
BO3MOKHA ITyTaHHWIA: HAIpHUMeEp, €clId BHYTpH (QakTuueckoro mapamerpa IRP-Gmoxa
yKazaTp 3amsiTyio (ckaxem: 1,2), Ttorga Oyner HENMOHSTHBIM, YTO O3HA4YaeT 3Ta 3aIUCh -
TO JIM JBa IapaMeTpa, pa3fciCHHBIX 3aliToi, TO JM OJMH mapameTp. Tak BOT, ecin
HaJ0 HapyLIMTh yKa3aHHbIC OTPAaHMYEHHUsS, TOrAa Bech (akTudyeckuit mapamerp IRP-
0JIOKa MJIM BCIO IIOCJIEIOBATENBLHOCTh CHMBOJOB B IRPC-050ke HaI0 3akJIOYHTH B
yrioBble ckoOku (Hampumep: <1,2>), mpudyeM TEKCT BHYTPH 3THX CKOOOK IOJIKEH
ObITh cOamaHcupoBaH 1O yroikam. [Ipu 3TOM cuMTaercs, 4YTO BHEIIHUE YTJIOBHIE
CKOOKM HE OTHOCSTCS K IapaMeTpy WM II0CJIEJ0BaTeIbHOCTH, YTO OHHU JIMIIb
YKa3bIBalOT WX TPaHUIIBI.

ITpumepsr:
IRP VAL,<<1,2>,3> DB 1,2
DB VAL e DB 3
ENDM
IRPC S,<A;B> % DB ‘A’
DB ‘&S’ S DB ‘;’
ENDM DB ‘B’

Makpoonepamop !

A d4rOo nenarb, eciad BHYTpH (AKTHYECKOro IapaMeTrpa HaJO0 yKa3aTh HEHapHBII
YroJIOK WM KaBbIUKYy? s 3amaHusl 3TUX W JPYTUX CIIELCHMBOJIOB (BHE WIM BHYTPH
YIJIOBBIX CKOOOK) NpeITyCMOTPEH CIEAYIOMNH MaKpoomepaTop:

l<cubiBOJI>

Cwmblcn 3TOH 3anmucu: caMm cumBoi ! "morubGaer" (He NMEPEeHOCUTCS B OKOHYATENbHBIH
TEKCT), HO CIENYIOIMH 32 HUM CHMBOJI TPaKTyeTCs KaK OOBIUHBIA CHMBOJ, a HE Kak
CHMBOJI, UTPAIOIIUIl KaKy0-TO CleNUalIbHylo poib. Hampumep:

IRP X,<A!>B,lpuser!, OK!!> DB ‘A>B’
DB ‘&X' DB ‘MHpumer, HK!’
ENDM
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Makpoonepatop ! MOXHO HCIOJNB30BaTh TOJNBKO MpPH 3amUCH (PAKTUYECKUX
napamerpoB IRP-010k0B (M MakpocoB), Torja Kak B I1OCIEA0BATEIbHOCTH CHUMBOJIOB
(Bo BropoMm omnepanne) IRPC-06noka 3Hak ! paccMmaTpuBaercss Kak OOBIYHBIH CHMBOI.
Vka3blBaTh B 3TOH MOCIENOBATENBHOCTH YTrOJIKH MOJKHO CKOJBKO YIOAHO pas, €clu 3Ta
[OCJIEJOBATENIbHOCTh HE HAUYMHAETCAs C OTKpbIBaloLled yriaoBod ckoOkM, a eclu
HAuMHAETCs - T0Ka HeT 0ajaHca YrIOBBIX CKOOOK.

Maxpoonepamop %
B MakposA3spike €cTh €Ie OJMH MaKpOONEepaTop, HCHOJIb3YEMBIH TIpH 3alKCH
(dakrtuueckux mapamerpoB IRP-6:10k0B (M MakpocoB):

%<KOHCTaHTHOE BbIpaxeHUE>

BCTpeTI/IB TaKyl0 KOHCTPYKIHUIO B q)aKTI/I‘ICCKOM ImapaMeTpe, MaKporeHepaTrop
BBIYUCIISICT YKAa3aHHOC BBIPpAXXCHHUEC U MOACTABJIACT €ro 3HA4YCHUE BMECTO BCell 3TOM
KOHCTPYKIHHU. HaanMep:

K EQU 4
IRP A,<K+1l,AK+1,WS$K+1> DW K+1
DW A prerse DW 5
ENDM : DW W5

OTMeTHM, 4YTO BIOXEHHOCTh MaKpOONEpaTopoB % He AOMyCKaeTcs (Hampumep,
B KOoHCTpyKuun %5-%K Gynmer 3apuxcupoBana omubka "HeomumcanHoe ums %K')
U 4TO KOHIOM KOHCTAaHTHOTO BBIPAXKEHHUSI CUMTAeTCs IEpBbIH CUMBOJI (HAIpUMED,
3andras, yrjoBas CKoOKa MM 3HaK PaBEHCTBA), KOTOPBIH HE MOXET IO CHHTaKCHCY
BXOAUTb B KOHCTAHTHbIE BBIPAXKEHHUS (HAIpUMeEp, INPH 3HAUY€HUM 4 Yy KOHCTaHTbI
K nmapamerp %K-1+K=K 6yner npeobpasosan B 7=K).

OTMeTUM Takxke, 4TO B IOCIEN0BATEIbHOCTU CHMBOJIOB (BO BTOPOM OIIEPAH]IE)
IRPC-bnoka 3Hak % paccMmarpuBaeTcss Kak OOBIYHBIE CHUMBOJI, a He Kak
MaKpoomneparop.

Maxkpoonepamop  ;;

Ecan B Tene Omoka mMOBTOpeHHs (M Makpoca) HMEIOTCI KOMMEHTapHH (B KOHIE
KaKMX-TO TPEUIOKEHUI WIM KaK CaMOCTOSATENbHBIE IIPEJIOKCHHS), TO OHHU
HNEepeHOoCATCS BO Bce Komuu Osoka. OmgHako ObIBaeT Tak, 4YTO KOMMEHTAapuil IOJIe3eH
IpU OMHMCAHUU CaMoOro OJIOKa MOBTOPEHHs, HO COBEPIICHHO HE HYXKEH B €ro KOIHSX.
B TakoMm ciywae ciemyer HauMHATh KOMMEHTAapUil HE C OJHOM TOYKM C 3amsAToOH,
a ¢ IByX - TakhMe KOMMEHTapuH He komnupyrorcs. Hampumep:

IRP R,<AX,BX>

; $ BOCCTaHOBJIEHHE DErHCTPOB ;BOCCTAaHOBHTE AX
; BOCCTaHOBATH R POP AX
POP R ;;cmex ==> R = ;BoccTAaEOBHTE BX
ENDM POP BX

" AVATIOr-MUDU-
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11.3. Maxkpocsl

C mnomomblo 00Ka IOBTOPEHMS OJIUH pa3 OINUCBHIBACTCA HEKOTOPbIH (parMeHT
pOrpaMMbl, KOTOPBIH 3aTéM MHOTOKpaTHO KOIHUpyeTcss MakporeHepatopom. Ho Gioku
MOBTOPEHHMS MOXKHO MCIOJIb30BaTh, TOJNBKO €CJIM 3TH KONMHU JOJKHBI  OBIThH
pacIoyoKEHbl PSAAOM JIpYr C JpYyroM. A 4TO Aenarh, €clid (parMeHT HporpaMMbl
JIOJDKEH HOBTOPATBHCS, HO B pa3HBIX MeCTax NporpaMmsl? B 3ToM ciyuae Hcnoib3yroTcs
MaKpoChl: CHELMalbHBIM 00pa3oM ONHUCHIBAECTCS STOT (parMeHT IporpaMmsl (3TO
U €CTh MaKpoc) M €My JaeTcs HMs, a 3aTeM B HYXHBIX MECTax IpOrpaMMbl BbI-
IHMCBIBAETCS. CChUIKA HAa 3TOT Makpoc (ykas3blBaeTcs €ro MMs); KOrja MakporeHepaTop
IpOCMAaTPUBAET TEKCT MHpPOrpaMMbl M BCTPEYaeT TaKyl0 CCHUIKY, TO OH BMECTO Hee
HOJCTABIsIET B OKOHYATENBHBIH TEKCT HPOrpaMMbl CaM MAaKpoC - COOTBETCTBYIOLIHH
(parMeHT mporpaMMbl; M Tak AelaeTcs JUll KakKJAOH CCBIIKM Ha Makpoc, B KaKOM Obl
MECTO IPOrpaMMbl OHA HH BCTPETUIACH.

IIpn ncnonb30BaHUM MAaKpOCOB NPHUMEHsAETC clelylomas TepMuHojorus. OnucaHue
MaKpoca Ha3bIBaeTCsl MaKpOOIpeAeJIeHHEM, CChbUIKA Ha MakKpoc - MaKpOKOMaHJIOM,
IpoLecc 3aMEeHbl MaKpOKOMAaHJbl Ha MakpoC - MakKpOIOJCTaHOBKOH, a pe3ysbTaT Takou
MOJCTAaHOBKU - MaKpOpacIIUPEHUEM.

11.3.1. MakpoonpeneneHus
OmmcaHue Makpoca, T. €. MaKpoONpeJeleHne, UMeeT CIeAyIOIHil BUJ:

<umsa Mmakpoca» MACRO <¢popmanbHHE mapaMeTpbl 4yepe3 3amsATyIo»
<TeJ0 MakKpocay
ENDM

IlBa KOHKPETHBIX NpUMEpa:

SUM MACRO XY ;X:-X+Y VAR MACRO NM,TP,VL
MOV AX,Y NM D&TP VL
ADD X,AX ENDM
ENDM

Ilepsast cTpoka MakpoompezneneHus - 3to aupexktuBa MACRO, koTopyio NpHHATO
Ha3bIBaTh 3aroJOBKOM Makpoca. B Hell, Bo-IepBbIX, yKa3bIBA€TCs MMs, KOTOPOE MbI Jalu
MakKpocy, a BO-BTOPBIX, 4Yepe3 3alATyl0 MepedyucisorTcss (opMalbHble IapaMeTpsbl
makpoca. HeoOxoauMoCTh B HapameTpax BbI3BaHA TEM, YTO B OOIIEM Clyd4ae Makpoc
JIOJDKEH KONUPOBATbCS HE B HEU3MEHHOM BMJE, a C HEKOTOPBIMH MOJIUGHUKALHUIMU;
napaMeTpsl U 0003HA4aloT T€ BEIMYMHBI, KOTOPbIE BIUSIOT HAa 3TU Moaudukanuu. dop-
MaJlbHBIM IIapaMeTpaM MOXHO JaBaTh JIIOOble MMEHa, 3TH MMEHa JIOKAJIU3YIOTCS B Telle
MaKpoca; €cld MMs IlapaMeTpa COBHAJ0 C MMEHEM JpYroro o0beKTa NMpOrpaMMbl, TO
BHYTPU MaKpOOIpeJeJIeH s 0] STUM UMEHEM [TOHUMAETCs IapaMeTp, a He ATOT 0OBEKT.

Teno Makpoca - 3T0 TOT ()parMeHT IPOrpaMMbl, KOTOPBIH 3aTeM U OyAeT MHOTOKPATHO
KOnmupoBaThCcs. Telo MOXKET COCTOATh M3 JI000ro YHMCIO JIIOOBIX INPEIOKEHHH,
B KOTOPBIX, €CTECTBEHHO, MOXHO HCIIOJIb30BaTh (hopMalibHbIE IapaMeTpsl Makpoca. Kak
U B OJ0Kax NOBTOpeHus, (opMalbHble MapaMeTpbl MOryT 0003HayaTh JIIOObIE YacTH
npeuioxenuil tena. Ilpu 5ToM, eciu psJoM ¢ mapaMeTpoM HaJo yKa3aTb UMs MO0 4HCIIO
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WIM €CJIM TapaMeTp HaJIo yKa3aTb BHYTPH CTPOKH, TO CIEIYET HCIOJIb30BaTh
makpoonepatop & (cMm. D&TP B makpoce VAR). B Tene makpoca MOXHO HCIIOJIB30BaTh
KOMMCHTAapHH, HAUMHAIONINECS C IByX TOYEK C 3aIATOH.

3aBepumaetr Makpoomnpexaenenue aupektuBa ENDM (end of macro). O6Gpature
ocoboe BHMMaHHME Ha TO, YTO B JITOH JAMPEKTHBE HE HAJO0 MHOBTOPSATH HMMS MaKpoca
(ecnm 3mech ykasaTb MMs Makpoca, TO 3TO IpeJUIOKEeHHE OyAeT paccMaTpuBaThCs Kak
PEKYpPCUBHBII BBI30B Makpoca). OTMETHMM TakXe, 4YTO HMMEHHO 3Ta JUPEKTHBA
yKa3bpIBaeTCd M B KOHIIE OJIOKOB moBTOpeHHs (B SIA 3Tm OIOKHM paccMaTpUBAIOTCS Kak
cnequpuUecKuil caydyail MakpocoB).

I'ne pasmemars mMakpoonpezneineHuss? OHU MOryT ObITh pa3MelIeHbl B JII000M MecTe
TeKCTa IporpaMMbl (IO HMUM B MAIIMHHYIO IPOTpaMMy HHYEro HE 3alUCBIBAETCH),
HO 00s13aTENIbHO IO NEpBOH CChUIKM Ha 3TOT Makpoc. Takum oGpasom, B SA neiicTByer
IIpaBWIIO: CHadaja ONMMIIM MaKpOC M TOJBKO 3aTeM oOpamiaiics K Hemy.

11.3.2. MakpokoMaHIbI

B Ttex mectax nporpaMmsl, rA€ Mbl XOTHUM, YTOOBI MakporeHeparop IoACTaBUII
Makxkpoc, HCO6X0,I[I/IMO BEIIIUCATh 06paHl€HI/I$I K MakpoCcy B BHJAC MaKpOKOMaH/BbI,
KOTOpast 3allMCbIBACTCs CJIICAYIOIUM 06paBOM:

<uMs Makpoca» «(paKTHUEeCKHE INapaMeTphl 4Yepe3 3amaTylo H/MIH Hpobea»
KOHKpCTHHC IIpUMEPHIL:

SUM A,ES:B unu SUM A ES:B
VAR Z,W,? uinu VAR Z W,?

Kak BUAHO, MaKpOKOMaHJbl OYEHb IMOXO0XM HA OOBIYHbIE KOMAHAbI U JUPEKTHUBHI.
Ho ectb u oriauuus. Bo-mepBbX, BMECTO Ha3BaHMS KOMAaHAbl MM JUPEKTHUBBI,
SIBJIIOINETOCs.  CIy’»KeOHBIM CIIOBOM, B MaKpOKOMaHJE YKa3blBaeTCs MMs Makpoca,
KOTOpOE MpUAyMal caM aBTOp NporpamMMmbl. Bo-BTOpBIX, B MakpOKOMaHJAE HapaMeTpbl
MOTYT OTHENATbCA APYT OT Apyra Kak 3alsThbIMU, TaK M INpoOeTaMH.

B xauecTBe (haKTHUECKOTO IapaMeTpa MOXET OBITh yKa3aH JII000H TekcT (B TOM
yyclie U IIyCTOH), HO OH JOJKEH ObIThb cOallaHCUPOBaH MO KaBbIYKAM U YIJOBBIM
CkoOKaM M B HEM HE JOJKHO OBbITh 3alsThIX, IPOOENIOB M TOYEK C 3amsiTOH BHE 3TUX
KaBblYeK M cKOOOK. I[Tockonbky 3amsaThiMH M INpoOegaMu OTAEISIETCSs OJUH Hapamerp
OT JIpyroro, a ¢ TOYKH C 3aliTOi HAuMHAETCS KOMMEHTapHil, TO UX HCIOJIb30BaHHE
BHYTpU (DaKTHUECKOIo mapaMmeTpa HpuBeno Obl K MyTaHHMIE.

IIpy 3amucu napamMeTpoB MaKpOKOMaHJ MOXKHO HCIOJNB30BaTh TE K€ MAakKpo-
omepatopsl 0, ! u %, 4TOo M mnpu 3anucu (aKTUYECKUX IapaMeTpoB OJOKOB
nosropeHus. Hampumep, ecaum B (akTHYeCKOM HapaMeTpe HaJ0 yKa3aTh 3alATylo,
npo0es MM TOYKY C 3alsATOol, TO mapaMeTp CleayeT 3aK/IIOYUTh B YTOJIKH:

SUM <WORD PTR [SI]»,A
VAR C W <1,2»

HpI/I 9TOM, HAIIOMHHUM, YTI'OJIKKM HC CHHUTAIOTCSA OTHOCALIMMHUCSA B IIapaMeTpy, a JHUIIb
YKa3bIBalOT €ro rpaHulbl.

“INATIOr-M@V
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Yucno (aKkTHUSCKHX IIapaMeTpOB, yKa3bIBAEMBIX B MaKpOKOMaHJE, BOOOIIE TOBOpS,
JOJDKHO PaBHAThCA YHCIY (QOpPMalbHBIX IIapaMETPOB Makpoca, mpudueM i-if ¢akruuec-
KHH IapaMeTp COOTBETCTBYeT i-My ¢opMainbHOMy mHapamerpy. OpmHako, ecnu (akTu-
Y4eCKUX IapaMeTPOB yKa3aHO OOJbINE, 4eM HaJo, TO JTHIIHHEC (QAaKTHYCCKHE MapaMeTpbl
UTHOPUPYIOTCS, @ €CJIM MEHbIIe, TO CYMTAeTCi, YTO B KauyeCTBE HENOCTAIOMIUX
(haKTUYECKUX NapaMeTpOB 3a/aHbl IYCTBIE TEKCTBI.

1UJ. MakponoacTaHOBKH M MaKpOpacHIMpeHUs

Tenepb paccMOTpHM, 4TO MPOMCXOAUT ¢ Makpokomaniaamu. Korga makporeneparop,
opocMaTpuBas HMCXOAHBIH TEKCT IIPOrpaMMbl, BCTPEYaeT MAaKpOKOMaHIY, TO OH
BBIMOJHAET MaKpONOACTAHOBKY: HAXOJUT ONUCAaHME MaKpoca C YKa3aHHBIM HMEHEM,
Oeper ero Teno, 3aMEHAET B O3TOM Tele Bce (opMalbHblE MapaMeTpbl Ha CO-
OTBETCTBYIOINME (aKTHUECKHE ITapaMeTPhl U IIOJNYYCHHBIH TakuM o0pa3oM TeKCT (OH
Ha3bIBAETCSI MAaKpPOPACHIMPEHHUEM) IMOJCTABIAET B IMPOrpaMMy BMECTO MAKPOKOMAaHIBI.

Ilpumepsl (Hax cTpenkoil yka3aHo, Kakue (GOpMalnbHBIC MapaMeTpsl Ha Kakue
(hakTHYECKUE MapaMeTpbl 3aMEHSIOTCSA):

XA, YES:B

SUM A,ES:B > MOV AX,ES:B
ADD A,AX
NM—> , TP-HW, VL-1,2
VAR ,W,<1,2> = D2

B ofmeM ciayyae MakpoKOMaHJa 3aMEHSETCS Ha HECKOJIbKO KOMaHJ, T. €. OHAa KakK
OBl mpexacraBiusieT co0Oi IEemyl Tpymmy KOMaHJ. OTHM M OOBACHSETCS Ha3BaHHE
"MakpokomaHzaa" - "Gonpmas xkomanna'.

11-3.4. TlpuMepbl HCNO/Ib30BAHUS MAKPOCOB

IlIpumep 1 (onucanue Kpynnwvix onepauuil 6 6ude MaxKpocos)

OIHUM U3 CYHNIECTBEHHBIX HEIOCTATKOB MAIIMHHOIO S3bIKa, KOTOPBIH COXpaHAEeTCs
u B SIA, sBifeTcs TO, YTO IpPH HPOrPAMMHPOBAHUM HA 3THX S3BIKAX IIPUXOIUTCS
HOpUMEHATh Melkue omepanuu. Hampumep, D9BM ymeer ckianblBaTh ABa YUCla, HO BOT
TPH 4HCIAa OHAa caMa IO cebc yxXKe CIOXKUTh HE MOXKET, IO3TOMY MBI BBIHYKICHEI
yKa3blBaTh €H, Kak 3To Jjenaerca. M Takoe CcBeAeHHE K MEIKUM OIEPalUsIM
HPUXOAUTCS AENATh NI JIIOOOTO alrOpUTMa, CKOJIb OBl CIOXHBIM OH HH ObUL. B sToM
U 3aKJII0YAeTCs OCHOBHAS CJIOKHOCTh IPOrpaMMHpPOBaHHUS Ha SIA.

B ompeneneHHoil Mepe 3TOT HEJOCTATOK MOXHO YCTPaHHTh C IOMOLIBIO MaKpOCOB.
J11 sTOro Hajmo B BHUJAC MAaKpOCOB OHHCaTh Oojiee KPYIHBIC ONEpalUH, a 3aTeM
COCTaBJIATH IIPOrPaMMy C HCIOJIB30BAaHUEM 3TUX MAKpOCOB.

Ilycts, k mOpHMEpy, B Halledl IporpaMMe MHOTOKPaTHO BCTPEYaeTCS YCIOBHBIH
nepexox "mo Mempme": if x<y then goto L. Dra omepamus peanusyeTrcss TpeMs
KoMaHIaMH. YTOOB MX KaXJIblil pa3 He BBHIIUCHIBATH 3aHOBO, UMEET CMBICH OIUCATh HUX
KaK MakKpoc, a 3aTeM II0Ib30BaThes UM. JlaBaliTe Tak M clenaeM. JlaguM 3TOMY Makpocy
nMs if less u OyzeM cunuTaTh, YTO YUCIIA y HAC 3HAKOBBIC H Pa3MEPOM B CIIOBO:
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IF_LESS MACRO X,Y,L
MOV AX,X
CMP AX,Y
JL L
ENDM

Hmes Takoil Makpoc, MOXHO, K NpHUMepy, CIeIyloIuM o0pa3oM oOmucarh
BBIYHCIIEHHE MUHHMYyMa Tpex uucen DX=min(A,B,C):

MOV DX,A MOV DX, A
IF_LESS A,B,Ml —— X K Y BT M1 MOV AX,A
MOV DX,B P e BT e > CMP AX,B

Ml: IF_LESS DX,C,M2 — JL M1
MOV DX,C MOV DX,B

M2 it Ml:

X > DX, Y—C,L — M2 > MOV AX,DX
CMP AX,C
JL M2
MOV DX,C
M2: <se

CneBa yka3aH TEKCT HpPOrpaMMBbl, KOTOPBI COCTaBJIS€T €€ aBTOp, a CIpaBa - Te
KOMaH/Bl, KOTOpbIe OyJIeT peanbHO BBINONHATHCHA. (3aMedyaHHE: €CIM MaKpOKOMaHa
IOMEYEeHa METKOH, TO B MaKpOpacIIMPEeHHMM 3Ta METKa pa3MeIlaeTcss B OTAENbHOMI
CTPOKE, a TeJI0 MaKpoca HauMHAeTCs CO clieaylommeil cTpoku, T. K. B o0leM ciydae
nepBas KOMaHZa Tella Makpoca MOXKET OBITh MOMEYEeHa CBOEH METKOM.)

Kak BMIHO, HCIOJNB30BAHME MAKPOCOB COKpAIlaeT pa3Mepbl HMCXOJHOIO TEKCTa
OpOrpaMMbl M, 4TO HE MEHEE Ba)KHO, MO3BOJSET COCTABIATh IPOTrpaMMy B TEPMHUHAX
6onee kpynHbIX onepauuil. Eciim B BHJE MakpoCOB ONHMCaThb BCE YacCTO MCIOJb3yEeMble
onepanuu, TO Mbl (paKTHYECKH IOCTPOUM HOBBIH S3BIK, IPOrPaMMHPOBATH Ha KOTOPOM
CYyLIECTBEHHO mpouie, yeM Ha "uuctom" SA.

IlIpumep 2 (makpocel u obpawenus K npouyeoypam)

Ipennonoxum, yto umeercss npoueaypa NOD, Berumcnsiomas HauOGonabmuil oOmuit
npenurensd AByx uucen: Z=NOD(X,Y), u 4yto napamerp X mepenaercst ee uepe3 pPeructp
AX, napamerp Y - uepe3 BX, a pesynbraT Z Bo3Bpamaerca uyepe3 AX. U mycts Hano
BeranciuTh CX=NOD(A,B)+NOD(C,D). Torma ¢parMeHT mIporpaMmbl, peanH3yONmnit
9TO BBIYMCIIEHUE, BBIMISIUT TaK:

MOV AX,A
MOV BX,B
CALL NOD
MOV CX,AX
MOV AX,C
MOV BX,D
CALL NOD
ADD CX,AX

"AVATIOr-MU®U-
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Jlerko 3aMeTHTb, 4YTO IpPU KaxJIOM OOpalmeHMH K IpoLeAype NPUXOIUTCS
BBIITUCHIBATh (DaKTUUECKHM ONHY M Ty XKe TIpynny Komani. Tak BOT, 4TOOBI HX
HE BBINUCHIBATh KaXAbIH pa3 3aHOBO, MOXHO ATy IPYIIy KOMaHJ ONHMCaTh KaK Makpoc,
a 3aTeM ero U UCIojb30BaTh. ONUCaHHE 3TONO0 MaKpOCa BBIMIAAUT TaK:

CAIX_NOD MACRO X,Y
MOV AX,X
MOV BX,Y
CALL NOD
ENDM

a HyXHBIII HaM ()parMeHT NPOrpamMMbl:

CALL NOD A,B
MOV CX,AX
CALL_NOD C,D
ADD CX,AX

Kak Buano, nomyumnoch Gojee HarusaHO M kopoue. I[locie ke MakponmoacTaHOBOK
HOJIYYUTCS TOT XK€ TEKCT MPOrpaMMbl, YTO M IPEXJE, HO IOCTPOCHUEM TAKOTO TEKCTa
OyzeT 3aHUMaTbCs YK€ MaKpOreHepaTop, a He MBI.

OTMEeTHM MHOIYTHO, YTO UMEHHO IO 3TOMY INPHHLHUIY IIOCTPOEHBI ONEpaluH BBOJA-
BBIBO/Ia, KOTOPBIMU MBI HONb3yeMcs B faHHOM kHure. Hampumep, ININT - aTo Ha camom
Jlene Makpoc, ONHCHIBAIOIIMK oOpalleHue K Ipolexype, KOTopas U peanusyer
cobcTBeHHO BBOJ uncia. (Onucanue 3THX MaKpocoB M Hpoleayp Oyzxer qaHo B ri1. 13.)

Ilpumep 3 (makpocvt u 0610KU nOGMOpeHUs)

IIpn Bxone B mpouexypy, Kak IpaBuilo, TpeOyercs cracaTb B CTEKE COIEpPKUMOE
pEerucTpoB, Ul Yero IpPUXOJIUTCS BBIMHCHIBATH Heckosibko komaHa PUSH. M ecinu
B [IpOrpaMMe MHOTO HpPOLEAYp, €CIIM Takas IpyINna KOMaHJ BCTPEYaeTcsi MHOTOKPATHO,
TO MMEET CMBICII OIIUCATh €€ B BUAE Makpoca. PaccMOTpuM, Kak BBIMJISIAUT TAaKOH Makpoc.

IIpexxne Bcero OTMETHUM, YTO IO CMBICIY y 3TOr0 Makpoca MOXeT ObITb Jo0oe
4yhclo (aKTUYECKUX I1apaMeTpoB (pa3HOe YUCIO Ha3BaHUH peructpos). Ilockosbky
B SIA MOXHO ONIpenesTb MaKpOChl TONBKO ¢ (DUKCHPOBAHHBIM YUCIOM (HOPMAaNIbHBIX
apaMeTpoB, TO B MOJOOHBIX CHUTyalHsX OOBIYHO IMOCTYIAIOT TaK: MAaKpOC ONHMCHIBAIOT
C ofHMM (OpMaNbHBIM INapaMeTpoM, HO HpHU oOpalmeHHH K Hemy (B MakKpOKOMaHe)
YKa3blBAIOT 4YEpe3 3aliTyl0 HYXKHO€ YHUCIO (AKTUYECKHX MapaMeTpoB U 3aKII0YaloT
BECb UX CIIUCOK B YIJIOBbIE CKOOKH, B pe3yJbTaTe 4YEro CHUHTAKCHYECKM I10JIydaeTcs
OIMH mapaMeTrp. B Tene ke Makpoca OT 3TOro cnucka "OTIIEIUIAIOT' 1[0 OJHOMY
HACTOALIEMY ITapaMeTpPy M YTO-TO C HUM JeJaloT.

Janee. Makpoc JOMKEH IOCTAaBIATH B TEKCT OKOHYATEIbHOH IMPOrpaMMbl
(B MakpopaclIMpeHHe) HECKOJIbKO oaHoTUIHbIX koManjg PUSH r. SflcHo, 4to 3xmech
ClleflyeT BOCIIOJIb30BATLCS OJOKOM IOBTOPEHHUS.

C y4yeToM BCEro CKa3aHHOIO IOJIyyaeM TaKoe OIpejAeleHHEe HalIero Makpoca:
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SAVE MACRO REGS ;;s3anuch B cTek peructpos u3 cnucka REGS
IRP R,<REGS>
PUSH R
ENDM
ENDM

PaccmorpuM, kak MakporeHepatop oOpabarbiBaeT  cieaylolee — oOpalieHue
K HalleMy MakKpocy:

SAVE <AX,SI,BP>

ITpexne Bcero, kak 0OBIYHO, BBIMUCBIBAETCSA TEJIO Makpoca ¢ 3aMeHOH (opmanbHOro
napaMerpa Ha (akTHUECKHUil:

IRP R,<AX,SI,BP>
PUSH R
ENDM

HamoMHHM, 4YTO Yrojku, B KOTOpbIe OBLI 3aKIIOYeH (aKTHYSCKUH mapamerp,
CUMTAIOTCS HE OTHOCAIIMMMCSH K HapaMeTpy M IIPH MAaKpONOACTAaHOBKE YIAlSIOTCS.
Onnako B gupektuBe IRP Obuinm cBOM Yronku, HMEHHO OHHM-TO U COXPAaHUIUCH
B TEKCTE, TaK YTO 3Ta JUPEKTHBA COXPAHWUIIA NPABUIbHBI CHHTAKCHUC.

IMoxyunBIIMICS TEKCT COAEPKUT KOHCTPYKIMIO MAKpOS3bIKa, a B TAKOH CUTYyalllH, KaK
y’)K€ OTMeuajoch, MaKpOreHepaTop MpOAOJIKAET CBOIO paboTy. B panHoM ciydae oH
"packpyuuBaer” IRP-610k, B pe3ynbTare uero noiaydaer yxe TekcT Ha "yuctom" SA:

PUSH AX
PUSH SI
PUSH BP

KOTOpLII?’I H SBJISACTCA OKOHYATCIBbHBIM MAaKpOpaCHIMPEHUEM Halen MaKpOKOMAaH/BbI.

11.3.5. Makpocsl H npoueaypsl

ITpexnae yeM NPOAODKUTH pacckas Mpo MAaKpOChl, CPABHUM UX C HPOLEAYypaMHU.

B uyem BbIroga or MmakpocoB? Eciu y Hac B TEKCTe NPOrpaMMbl MHOTOKPaTHO
BCTpeYaeTcs OJMH U TOT k¢ (WM IIOYTH OJMH M TOT 3XKe) (GpParMeHT, TO YTOOBI
HE BBIIUCHIBATh €0 KaXKIbll pa3 3aHOBO, Mbl OIKMCHIBAEM €ro Kak Makpoc, a 3aTeM
B HYXKHBIX MECTax IIPOrpaMMBbl YKa3blBa€M JIMIIb KOPOTKME MAaKPOKOMAaHIbl, YeM
CyLIECTBEHHO oOneryaem cebe »xu3Hb. Takum 00pa3oM, Makpochl - 3TO CPEICTBO
60pb0OBbl ¢ moOBTOpstOmMMHUCA AeifcTBusaMu. Ho mnpoueaypsl - 3TO TOXE CpEICTBO
60pb0OBl  C MOBTOPSIOIUMHUCS JEHCTBUAMU: MHOTOKPATHO IOBTOPSIOLIYIOCS TpPYIILy
KOMaHJ Mbl MOXEM OIIMCaTh KaK HpOLEAYpYy, a 3aTeM B HY>XHBIM MeECTax HpOrpaMMbl
OyzeM yKa3blBaTh KOMaHJbl BbI30Ba MPOLEIYPHI.

Hrak, mmeeTcs ABa CpeicTBa pelleHHs OAHOM u Toi ke mpobiiembl. EcTecTBeHHO,
BO3HHKAET BONPOC: KaKOe M3 3TUX CpeAcTB jyume? YToObl OTBETHUTH Ha 3TOT BOIPOC,
HaJ0 MOHATh pa3IMYMe MEXJIy MaKpocaMHM U IpoueaypaMu. A OHO MpOSBISETCS
B CIEIYIOIIEM.

"AVNATIO-MUDU-
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U1 makpoc, ¥ Ipoueaypa ONHCHIBAIOTCA B IpOrpaMMe TONBKO pa3. B oboux ciywasx
B HY)XHBIX MECTax IIPOrPaMMBI MBI yKa3blBaeM KOPOTKHE CCBUIKM Ha 3TO ONHCAaHUE.
Takum 00pa3oM, ¢ TOYKHM 3pEHHs Mpolecca HAIMCaHUSA TEKCTa MPOrpaMMbl, 0COOO0ro
pasnMuus MEXAy MaKpocaMHM M IpoueaypamMu HeT. Ho BOT mocie Toro, Kak Mbl
Hallcaly IIporpaMMy, JaibHelInas cyas0a MakpocoB ¥ IPOLEIYyp OKa3bIBaeTCs
COBEPIICHHO Pa3IMYHON.

B oTTpaHCIMpOBaHHOW IporpaMMme Ipolegypa TaK M OCTaeTcsi B CIUHCTBCHHOM
9K3eMIULIPE, a IPU HCIONB30BAHMM MaKpoca €ro Tejo MOJACTABIACTCS BO BCE MECTa,
e MBI yKazanum oOpamieHHe K HeMy, T. €. Makpoc "pa3MHOXaercs," M HOTOMY
pasMepsl IPOrpaMMbl yBEIMYHMBAIOTCsA. TakuM o0Opa3oM, NPUMEHEHHE HPOLEIyp AaeT
BBIMTPHIII 110 NAMSATH, ¥ B 9TOM HX NPEHMYIIECTBO II€pe] MaKpOCAMHU.

OnHaKo NpouLenypsl NPOUTPHIBAIOT 110 BpEeMEHH. B camMoM Jene, mpu oOpamieHUH
K IpoLeaype MBI JOJDKHBI BBIIOJHHTH KOMaHIBl 3aCBUIKM €€ HapaMeTpoB B T€ MIH
UHBIC PETHUCTPH (IMO0 B CTEK) M BHINOJIHUTH KOMaHIY BbI30Ba Hpouexypsl. Kpome
TOrO, N0 OKOHYaHMU PabOTHl NMPOLEIYpPhl MBI BBINOJHIEM KOMaHIy BO3BpaTa U3 Hee.
Ha BbImoJHEHHE BCEX 3THX KOMAaHJ, €CTECTBCHHO, 3aTpaduBaeTcsi BpeMs. Ecim ke
UCHOJIb3yeTCs MaKpoc, TO BCE OTH KOMAaHJABl BBHINOJHATH HE Hano. JleiicTBUTEIBHO,
HOCKOJIBKY KOMaHIbl MaKpoca IOJACTaBIAIOTCS B TO MECTO HPOrPaMMEl, IJe¢ HX Hano
BBIIOJIHUTh, TO KOMAaHJBl Iepexoja He HyxHbB. He HyXHBI M KOMaHIbI Ieperady
[apaMeTPOB, IOCKOJBKY HAacTpOMKa Ha HHUX IPOUCXOIUT IPH MaKpONOJCTAaHOBKE,
KOrja B Tese Makpoca (opManbHBIC IapaMeTphl 3aMEHSIOTCS Ha (akThyeckue. Tem
caMbIM IPH HCIIOJIB30BAHUM MaKpoca Mbl HE TPaTHM BpeMs Ha ICPEXOABl M Iepenady
HapaMeTpPoB, a IO3TOMY U IOJNy4YaeM BBIMTPHIII BO BPEMCHH.

KoHeuHO, mpH 3aMeHe MaKpOKOMaHJ Ha MaKpOPACIIMPEHUS TPATUTCS BPEeMs, HO 3TO
HNPONCXOAUT CII¢ Ha JSTale TPaHCISIIUHM, OO BBIIONHCHHS mporpamMmel. Korpa sxe
nporpaMma OyZeT OTTPAHCIMpPOBAaHA U HAYHET BBIIONHATBCSH, TO 31ECh  YXKe
HE pacxXomyeTcss BpeMs Ha Iepexoisl M Hepefady IapaMeTpoB. IIpu MCIONB30BAaHUM KE
HpOLeAyp BpeMs Ha OTH JACHCTBUS TpaTUTCS KaK pa3 Ha JTale BHIIOJHCHUS
HporpamMMbl. A HMEHHO BpeMs cYeTa IpOrpaMMBl, a HE BpeMs €¢ TPaHCIALHY,
ompenenster 3PEKTHBHOCTh NPOrPaMMEL.

Wrak, mpouenypsl DalOT BEIUTPHIN 110 HaMATH, @ MAKPOCHI - BBIMIPBHINI IO BPEMEHH.
ITosTOMy Henb3s CKa3aTh, 4TO IPOLEAYPHl JIydlle MakpocoB wid HaoGopor. Kaxnoe
U3 9TUX CPEACTB XOPOIIO B ONPEICICHHBIX YCIOBUSX, B OJHUX CIydYasx JIydlle
HPOLEAYPHl, B JIPYrHUX - Makpockl. Ecim B moBTOpsitomeMcs (parMeHTe MporpaMMbl
MHOI'O KOMaHJ (JecaTok M 6oiee), TO Jydlle ONMHCATh €ro Kak Hpouexypy. B camom
Jene, ecid 3TOT (parMeHT OIMCaTh Kak MakKpoc, TO OH 3aTeM OyJeT MHOT'OKPaTHO
pasMHOXEH M IporpamMma cuibHO "pa30yxHer", oHa OylneT 3aHMMaTb MHOI'O MeCTa
B IaMiATH. B To ke BpeMs mpolexypa Bcerja XpaHUTCS B OJHOM 9SK3EMILLIpE
u nporpamMma He "pazOyxaer". Ho ecim B mosropsiomemcs (parMeHTe Majlo KOMaHI,
TOTJa €ro JIy4mie omnucath Kak makpoc. Konewno, u 3xech mpowmsoiizer "pazOyxanwue"
IpPOrpaMMbl, HO HE TaK yX M CHIBHO. B TO ke BpeMs, eciu HEOOJNBIIYI TIPyIIy
KOMaHJl OIHCaTh KaK NpOLENypy, TO YHCIO BCIIOMOraTEJbHBIX KOMaHJ IO BBI3OBY ce
U Hepepade el mapaMeTpoB CTAHET CPAaBHUMBIM C YHCJIOM KOMaHJ CaMO# IpOLEIypEL,
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IIO3TOMY BpEeMs €€ BBIIIOJHCHUSA CTaHET 4YyTb JIK HE BJABOC 0oJble BpEMEHU
BBIIIOJIHEHU MakKpoca.

I/ITaK, OosblIne q)paFMCHTLI PEKOMEHAYETCS OIUChIBATh KakK NpoHeaAypbl, a Ma-
JIEHBKHE - KaK MaKpOCBHI.

11.3.6. OmnpeneneHune Makpoca yepe3 Makpoc

Kak wu3BecTHO, mpoueaypa HuMeeT IpaBo oOpamarscs K Jpyroil mpouenype.
AHaNOru4yHoO, NpHU ONUCAHUM OJHOI'0 MAaKpOCa MOXKHO CCBUIAThCS Ha JIPYyrod Maxpoc.
B uacTHOCTH, JNomyckaeTcs M obOpaljeHMe Makpoca K camomy cebe, T. €. pa3pelieHb
pexypcuBHble Makpochl. OJHAaKO PEKYypCHUBHBIE MaKpOChl BCTPEYAlOTCsl Ha IIPAKTHKE
KpaliHe penKo, I03TOMYy pAacCMOTPUM JIHMIIb HPHUMEP HEPEeKypCHUBHOrO oOpalieHus
OJIHOI'0 Makpoca K APyroMy M BO3HHUKAaIOLIME IPHU 3TOM IPOOIEMBI.

ITycts makpoc ARR X,N npennasnauen jis onucanus MaccuBa X u3 N OalToB:

ARR MACRO X,N
X DB N DUP(?)
ENDM

Torga, ucnone3ys ero, MoxHO ompenenutb Makpoc ARR2, npennazHaueHHbIH s
ONHUCaHUs Cpasy JABYX MAacCHBOB OJHOIO M TOTO K€ pa3Mepa;

ARR2 MACRO X1,X2,K
ARR X1,<K>
ARR X2,<K>
ENDM

IIpn TakoM MakpooIpeneIeHHH MaKpoIoACcTaHOBKa ais Makpoca ARR2 mpoxoxut
B JIBa JTala, HalpuMep:

ARR2 A,B,20 — ARR A,<20> — A DB 20 DUP(?)
ARR B,<20> B DB 20 DUP(?)

IMoyemy B Tene wmaxkpoca ARR2 mnpu oOpamenun B Makpocy ARR Bropoii
(akTHUeCKHH MapaMeTp 3amnuchiBaeTcs B yrosnkax? Jlego B TOM, YTO €C/IM IO CMBICIY
HEepBbIM M BTOPLIM NapamerpamMu Makpoca ARR2 Moryr ObITb TONBKO HMEHa, TO Kak
TpeTHil mapaMeTp MOXeT ObITh yKa3aHa JJOCTaTOYHO CIO0XHas KOHCTPYKIMs, Harpumep:
ARR2 A,B,<25 MOD 10>. Tak BoT, ecim Obl BMecTO 3amucu <K> wncmosib3oBasiach
npocto 3amuchk K, Torma Ha mepBoM 9Talne MakpoOIOJACTAHOBKH IOJIydyHJach Obl
makpokomanga ARR A,25 MOD 10 c¢ derblppMs omnepaHaamMu, a He C JByMs
(HamOMHUM, YTO IPU  MaKpONOJCTAHOBKE YrOJIKM  ()aKTHUECKOro Iapamerpa
0TOpPachIBAIOTCS U YTO B MaKpOKOMAaHJaX IapaMeTpbl MOT'YT OTAENATHCS KaK 3aIsThIMH,
tak u npobenamu). Ilpm 3amucu ke <K> yroiaku 3acTaBislOT paccMaTpuUBaTh ITY
KOHCTPYKLUIO Kak oguH nmapamerp: ARR A,<25 MOD 10>.

OTMeruM, uTo B SIA J0mycKaercsi BJIOKEHHOCTb MaKpOOIpEeJeNIeHul, Harpumep:

ARR2 MACRO X1,X2,K
ARR MACRO X,N

" AVATIOr-MUDU-
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X DB N DUP(?)

ENDM
ARR X1,<K>
ARR X2, <K>
ENDM

OnHako mpu 3TOM HaAO Y4YUTHIBaTh cienytomee. Makpoc ARR, xors u onucan
BHyTpH Makpoca ARR2, He nokanusyercs B ARR2, u k HeMy MOXHO oOpamarbcsi BHE
makpoca ARR2. Ho accem0buep paboTaer Tak, 4TO ONMCaHHE BHYTPEHHEro Makpoca OH
"3aMeuaer" TOJILKO IpM IepBOM oOOpallleHuH K BHemHeMy Makpocy. Ilostomy
obpamarbes k Makpocy ARR no oOpamenns k makpocy ARR2 Henb3zs:

ARR A,50 ;omunbka (umsa ARR eme He omucaHo)
ARR2 B,C,100
ARR D,60 ;b10kHO (bl ARR yxe omnucaHo)

11-3.7. JupextuBa LOCAL

Ilpu wHCHONB30BaHMH MaKpPOCOB BO3HHKAET HENpPUATHAs MpodiieMa C MeETKaMH,
KOTOPBIMH MOTYT OBITh HOMEYEHBI IMpEUIOKEHHs Teiaa Makpoca. Ilycte, K mHpumepy,
HMEETC MaKpoC CO CIEAyIoLIed CTPYyKTypoii:

M MACRO
L:
ENDM

u mycte B mnpodamme wmMeercs JaBa oOpamieHMs K 3TOMy Makpocy. Toraa mocie
MaKpOIIOACTAHOBOK MBI IOJYYHM CIICAYIONIYI0 KapTHHY:

M L i | 4 B

M :> L2 ...

Kak BuaHO, B OKOHYATEIBHOM TEKCTE MPOrpPaMMBbl IOSBHINCH JBE KOMAaHJBI,
[TIOMEYECHHbIE OJIHOH M TOM ke MeTKOoH L, a ato ommoOka. [louemy Tak nmpousomio? Jemo
BTOM, 4TO uMsi L He. sBisercs QopMaiabHBIM IapaMeTpOM MakKpoca U IOTOMY MpH
MaKpoIOJCTaHOBKE HU Ha YTO HE 3aMEHseTCs, a IIePeHOCUTCS B MaKpopacuupeHue 0e3
BCAKHMX M3MEHEHHH. BOT M mosyyaeTcs, 4TO B OKOHYATEIHbHOM TEKCTE MPOrpaMMBI OyJeT
CTOJIbKO METOK L, ckosbko Ob110 0OpalieHuil kK JaHHOMY Makpocy.

Kak n3bexath 310l omuOKku? Bo3MOXHBIN BapuaHT - BKIIOYHTH METKy L B 9ucio
mapaMeTpoB Makpoca W OpH OOpamleHnH K MaKpoCy YKasplBaThb pas3JIMYHbIC
¢dakTrueckne MeTkdu. OJHAKO 3TO IJIOXO€ pEIIeHHE, IOCKOJIBKY METKH, KOTOPBIMH
METATCS KOMaHJbl TeJda MaKkpoca, - 3TO YMCTO BHYTPEHHEE J€J0 MaKpoca, W JJId TOro,
KTO OyZeT moJb30BaThbCs 3TUM MaKpOCOM, HET HHMKAKOro Jeja J0 3THX METOK,
NPUAYMBIBaTh UMEHA JUIS TaKUX BHYTPEHHUX METOK - 3TO JIMIIHASA padora.
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VuureiBas 210, B A mnpeanoxeHo uHoe, Ooiee ynoOHOe pelleHUE [aHHOH
npo6iembl. OHO 3aK/II04aeTcs B TOM, 4YTO IIOCJIE 3arojloBKa Makpoca (AMPEKTHBEI
MACRO) Hano yka3aTb CIELHalIbHYIO AUPEKTUBY MaKpOs3bIKa:

LOCAL v1, vk (k>=1)

rJe Vi - UMeHa, HCIOoJb3yeMble B MakpoonpeaenaeHun (00br4Ho 310 MeTku). Torma mpu
MakKpoIIOJICTAHOBKE MakKporeHeparop OyaeT 3aMeHATh 3TH HMEHa Ha CIeLualbHble
UMeHa Buja ?7XXXX, IJIe XXXX - YeTBIPEX3HAuHOE LIeCTHAALATePUYHOE YUCIIO, T. €. Ha
nmena 7?0000, ??0001 wu Tak manee no ??FFFF. IlpaBuia Takoil 3aMeHBI cleXyrolue.

MakporeHepaTop 3allOMMHAeT HOMEp, KOTOPBIH OH HCIONb30Bal B IOCIEIHHH pa3;
myctb 310 Obu1 HoMep . Korjma Makporenepartop BcTpedaeT oOpalieHHe K Makpocy,
B koTopoM wumeercs jgupektuBa LOCAL, TO OH CTaBUT B COOTBETCTBHE MMEHaM,
HNEePEeYUCICHHbBIM B 3TOH IUPEKTHBE, CIELUMEHa C O4YepeIHBIMM HOMEpaMH: CIIELUMS
??(n+1) g vl, cneumms ??(n+2) g v2 M T. A., a 3aTeM IPU MaKpOIOJCTaHOBKE
3aMEHAeT KaXJoe BXOXIEHWe Vi Ha omaHo M To xe cmenumsa ??(n+i). Korga
MaKporeHepaTop BCTPETUT HOBOE OOpallleHHe K 3TOMY K€ WM JAPYyroMy Makpocy, rie
ectb  gupexktuBa LOCAL, To oH Oyzger yxke  HCHOJIB30BAaTh  CIIEUMEHA
¢ mocienyomumu Homepamu: ntk+1 u 1. 1. Ilo3TOMy B pasHbIX MaKpOpacCIIMPEHUSX
HOSBATCS pa3Hble CIELUMEHA, COBIAJeHUH He Oyuer.

PaccmoTpum KOHKpeTHbIH mnpumep. OmnuiieM Makpoc, BBIYMCISAIOMMHA OCTATOK OT
JIeJIeHHs] OJTHOTO HATYpPaJbHOrO 4HCJla Ha APYroe ¢ IOMOIIbIO BHIYMTAHUS:

MD MACRO R1,R2 ;rl:=rl mod r2 (rl,r2 - peructpb, 6e3 3HaKa)
LOCAL MM1
M: CMP R1,R2 ;;while rl1>=r2 do rl:=rl-r2
JB Ml
SOB R1,R2
JMP M
ML:
ENDM

¥ TIPEIINOJIOXKHM, YTO B IIOCIEAHHH pa3 MaKpOreHepaTop HCIONB30BAN IS CHEIHMEH
Homep 0016. Tornma nBa ouepennsx obOpameHuss k Makpocy MD Oynyr oGpabGoraHbl
CIEIYIOIM 00pa3oM:

R1-AX, R2-5BX 220017: CMP AX,BX
MD AX,BX JB 220018
M-3220017, M1-5220018 SUB AX,BX
JMP 220017
220018:
R1-5CX, R2->DX 220019: CMP CX,DX
MD CX,DX > JB 22001A
M->220019, M1->22001A SUB CX,DX
 JMp 220019
22001A:

" ANATIOr-MU®U-
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TakuMm 00pa3oM, B pa3HBIX MaKpOPAaCLIMPEHHUSIX MOSBISAIOTCS pasHbIC METKH, U TEM
caMBIM Mpo0GJieMa ¢ OJMHAKOBBIMH METKAMH CHHUMAETCS.

OtmerumM, yto aupektuBy LOCAL MoxHO yka3blBaTh TOJIbKO nocie aupextussl MACRO
(1o 3aro yoboe uMcino pa3) u Hurae Oonee u uro aupektuBa LOCAL He nepeHocuTcs
B Makpopacuupenue. Kpome toro, cnenyer yuursiBath, yro crenumena ??0017 u T. m. - 310
OOBIYHBIC MMCHA, M, BOOOIIE TOBOPS, MBI MOKEM HX HCIIOJB30BaTh CaMM, OJHAKO B CHIY HX
0c000it poNH He PEKOMEHIYETCsl MPUMEHSTh 9TH UMEHA B HHOM Ka4ecTBe.

11J.8. Hupextusa EXITM
PaccmoTpuM elne OJHY AUPEKTHBY MaKpOS3BIKa:

EXITM

Y 9TO# JUPEKTUBBI HET ONepan0B. Ee MOXKHO HCIIOIb30BaTh TOJIBKO BHYTPH MaKpPOOII-
penesneHui U GIOKOB IOBTOPEHMS, T. €. BHYTPHU KOHCTPYKLHUI Makposi3blka, OKaHYHBAIO-
muxcs aupexktusoii ENDM. Berperus aqupextuBy EXITM, makporenepatop 3aBepiaeT
00paboTKy OnMXKaimero 00bEeMIIIONIETO MAaKPOOIIPEACICHUST WK OJI0Ka MOBTOPCHHUS.

Hanpumep, npu mMaxkpoomnpeneneHuu

A MACRO K
REPT K
DB O
EXITM
ENDM
DwW ?
ENDM

MaKpoOKOMaHJa AS 6y11eT 3aMCHCHa Ha CJ'IeI[yPOH.II/If/'I TCKCT:

DB O
DW ?

31ech MakporeHepaTop, co3jlaBas I€pBYI0 KOINHUIO Teja OJoka MOBTOPEHHMS,
nepexecer npeanoxenne DB 0 B Makpopacmmpenue, a 3areMm, BcrpetuB EXITM,
MOJIHOCTBIO 3aBEPHIUT 00paboTKy 3TOro OJ0Ka, HO HE IMOKHHET TeJI0 Makpoca - OH
"mepeckount" 3a Ommkaimyro aupektuBy ENDM, T. e. Ha npeanoxenne DW 2.

bonee conepxarenbHble npumepsl Ha aupektuBy EXITM Oymyt npuBeneHs! mozxe (OHH
TpeOyIOT 3HAaHMS YCJIOBHBIX AMpeKkTuB). [loka JMIIb OTMETHM, YTO 3Ta JIUPEKTUBA HUC-
HOJIb3YETCsl TOT/1a, KOTJa TIPU BBIMOJIHEHUH HEKOTOPOro YCIOBHUS HAJIO AOCPOUHO (HE JOXO.
10 ENDM) npekpaTuTbh MakpoIOACTaHOBKY MM "packpyTKy" OJ0Ka IOBTOPEHHS.

11.3.9. TIlepeompenesieHHe U OTMEHa MaKpOCOB

B omnnume ot apyrux oO0BEKTOB mnporpaMMbl Ha 1A, Makpochl MOXHO Hepe-
OTpPENETUTh WIN YHUYTOXKHUTH.

Eciu B TekcTe mnporpaMmbl OmHcaTh MaKpoc C HMMEHEM, KOTOPhIM paHee Obul
0003HaueH Jpyrod Maxkpoc, TO € OTOrO MOMEHTa NPEKHUH MaKpoC CUUTaeTCs
YHUUYTOKEHHBIM, a HOBBIH Makpoc - JgedcTByromum. Hampumep:
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A MACRO X
INC X
ENDM
A cx s INC CX

A MACRO Y,2Z
CcMP Y,0
JE 2
ENDM
A BH,EQ e CMP BH,0
JE EQ

Makpoc MOXHO U IIPOCTO YHUUYTOXKHUTH, HE OIpeaciss HOBBIH MaKpoC C TEM XK€
HMCHEM, IJId 4€rOo Haao BOCIIOJIB30BATBHCsA cne}ly}omeﬁ laleKTPIBOﬁZ

PURGE <ums makpoca> {,<uMs Makpoca>>

Ilocne oartoi AUPEKTUBBI BCE€ MAKpOChl, HMEHa KOTOPBIX B Hel TNIEpEeYHnCIICHBI,
CUHUTAIOTCA HECYHICCTBYIOIIUMU. Haan/IMep, IOCJIC NUPEKTUBBI

PURGE A, ININT

k makpocaM A u ININT yxe Henb3s oOpamarbes.

114. VYciaoBHoe acceMOJUpOBaHNE

Ecin  Makpockl ©  OJIOKM TIOBTOPEHHS MO3BOJSIIOT HW30€XaTh MHOTOKPATHOTO
BBIMUCHIBAHHUS B HCXOJHOM TEKCTE MPOTPAMMBI IOBTOPSIOUIMXCS (parMeHToB, TO
paccMaTpuBaeMoe B JAaHHOM  pasfene  CPeACTBO  MAakposi3blka -  yCJIOBHOE
acceMOyuMpoBaHHe - YIOOHO MNpPH MHOTOKPAaTHBIX MNpOroHax mporpaMmel. OHO Jaer
BO3MOKHOCTb B HCXOIHOM TEKCTE Aep)KaTh HECKOJIbKO BapHaHTOB OJHOIO M TOrO XKe
y4acTKa MpOrpaMMbl, a TMPH KaXJOM ¢ MPOroHe OCTABISATh B OKOHYATEIbHOM TEKCTE
TOJIBKO OAMH W3 HHUX. Kakoi HMMEHHO BapHaHT OyJeT OCTaBJCH, 3aBHCHUT OT TEX HIIH
WHBIX YCJIOBHIl, KOTOPbIE aBTOp MPOrPaMMbI 3aJaeT Iepel MPOroHOM. BhIroga oT Takoi
YCJIIOBHON COOpPKH OKOHYATEIBHOI'O TEKCTa MPOrpaMMBl 3aKIOYaeTCss B TOM, YTO aBTOP
OpOrpaMMBbl HE JOJDKEH Mepel]l KaXIbIM €€ MPOrOHOM BpPYYHYIO pEIaKTHPOBAaTh e
TeKCT (3TO YpeBaTo OMMOKaMH U TPeOyeT 3HAYUTEIBHOTO BPEMEHH), a BO3JAraeTr 3Ty
paboty Ha mMakporeHepatop (oH paboraer 6e3 ommbok U ObIcTpee).

V4acTok mporpamMMbl, 3aTparuBaeMbIii YCIOBHBIM acceMOJMpOBaHHEM, JOJDKEH
3alMCHIBATHCS B BHJE Tak HasbiBaeMoro IF-Gioka:

<II'-gupexkTusBa> <IT-pgupexTn»a>
«bparment-1> niu «pparment-1>
ELSE ENDIF
«bparmenT-2>

ENDIF

"INATIOM -Vt
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Hupextussl ELSE u ENDIF 00s3aTenbHO AOJKHBI 3alIUCHIBATHCS B OTACIBHBIX CTPOY-
Kax. B kaxaom xe (parmMeHTe MOKET OBITh J1I000€ YUCIIO JIIOOBIX MPEATOKEHHH, B 4acT-
HOCTH B HUX CHOBa MoryT ObITh [F-010KH, T. €. jomyckaeTcsi BioxeHHOCTh [F-010K0B.

B IF-nupexktuBe (MMeeTCsi HECKOJIBKO PAa3HOBUAHOCTEH €€) yKa3bIBaeTCs HEKOTOPOe
yCIIOBHE, KOTOpPOE MpOBEpsieTCsl MakporeHepatropoMm. Ecnu ycioBue BBINOJIHEHO, TO
MaKpOTreHepaTop OCTaBJISIET B OKOHYATEIbHOM TEKCTE MPOrpaMMbl TOJbKO (parMeHT-1,
a (parMeHT-2 HUCKJIIOYAeT, HE MEPEHOCHT B OKOHYATEJIbHBIM TekcT. Ecimu ke ycioBue
HE BBINOJHEHO, Toraa QparMeHT-1 urHOpUpyeTCs, a B OKOHYATEJbHYIO IpPOrpamMMmy
BcTaisercss Toubko ¢parment-2. Ecnmum uwactm ELSE Her, TO cumraercs, 4YTO
¢parMeHT-2 mycT, MO3TOMY IIpH HEBBINOJIHEHWH YycioBusi Takod [F-6iok Huuero
He "mocTaBiseT" B OKOHYATENbHBIH TEKCT MPOrPaMMBbI.

ITockonbky ycnoBue B IF-mupexkTHBe mpoBepsieTcs Ha dTale MaKpoTeHepaluuH, To,
BIIOJHE €CTECTBEHHO, B HEM HE JIOJDKHO OBITh CCBHUIOK HA BEJIMYMHBI, KOTOPHIE CTaHYT
M3BECTHBIMH TOJIBKO TIPH BBIMOJHEHHM MNPOrpaMMbl (HAampuUMep, B YCIOBUHM HEINb3s
CCbUIATbCS HA COJEPKMMOE PErucTpoB MM siueek mnamsaTv). bomee Toro, yciosue
JOJDKHO OBITh TaKMM, 4TOOBI MAaKpOr€HEpaTop MOT BBIYUCIUTH €ro cpasy, KaK TOJIbKO
BCTPETUT €ro (HampuMmep, B HEM HE JOJKHO OBITh CCBUIOK BIEpen).

B Makposi3bike IOBOJBHO-TAKH MHOTO pasHoBuaHocTeit IF-mupexkTtuBbl. Mbl Oynem
paccmMaTpuBaTh HMX IapaMM, B KaXAOH M3 KOTOPBIX JUPEKTHBBI IMPOBEPSIOT
HPOTHUBOIIOJNIOXHBIE YCIOBUSI.

11.4.1. [Iupextuss! IF u IFE

OTU IUPEKTHBBI UMEIOT CIEAYIOUIMH BHI:

IF «xOHCTaHTHOE BBIpAXXECHUE>
IFE «KOHCTaHTHOE€ BBIPAXKEHHE:»

Berpeuast mo0yio M3 3THX AMPEKTHB, MAaKpOI'€HEPaTOp BBIYMCISAET yKa3aHHOE K Hel
KOHCTaHTHOe BbIpaxkeHue. B nupektuBe IF ycnoBue cuuTaercs BBINONHEHHBIM, €CIU
3HaueHue BbIpaxeHus otTin4yHo oT 0, a aupektuBe IFE (if equal, ecnu paBHO) - eciu
3HayeHue pasBHO 0.

Paccmotpum cnenyromuii mpumep. Ilpeamnonoxum, 4To Mbl OTJIAXHBAaEM NpPOTrpaMMmy
M U 9TOr0 BCTABIsIeM B ONpEAENeHHbIE MecTa ee TekcTta orianounsie nedatu (OID),
T. €. Me4aThb NPOMEXKYTOUHBIX 3HAYEHUH KAaKUX-TO HEPEMEHHBIX. 3aKOHYUB OTIAIKY,
MbI, ecTecTBeHHO, yOupaem OIl u3 Tekcra. Ho Moxer oxa3aTbcs Tak, H 3TO
JNEHCTBUTENIBHO YaCTO CIIy4yaeTcsi, 4TO 3aTéM B NPOTPaMMeE OISATh HOSBATCS OMIMOKH,
U 4TOOBl MX HaWTH, HaM mnpuaercs cHoBa BcrtaBuTh Te ke OII, a mocne ucnparieHHs
omnboKk - cHoBa yaamuTh. W ator mpouecc BcTaBku W yaanenuss OIl  moxer
HPOJOJIKATECS JOJITO.

Bcerapnsate u youpats OIl MBI MOXeM, KOHEYHO, CaMH, C MOMOIIbI KaKOro-HHOYAb
TekcToBoro penakropa. Ho ecnm OIl MHOro, ecnu oHM pa3OpocaHbl Mo Bcei
nporpamMme, TO TaKue M3MEHEHHUS TEKCTa 3aiMyT MHOI'O BPEMEHH, a KpOME TOro, 31eCh
JIErKo ¥ OMMOMTBHCS - MBI MOXKeM He Tyzaa BctaBuTh OIl mnam mMoxem yOpaTh u3 Tekcra
HEe TO, 4YTO Hajxo. Tak BOT, B MOAOOHOW CHUTyalMM Kak pa3 M YIOOHO HCIOJb30BATh
BO3MOXKHOCTH  YCJIOBHOTO acceMOJMpOBaHMSA: B TEKCTE MPOrPaMMbl  MOCTOSHHO
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coxpansem OIIl, HO mepen Kaxaoil M3 HHMX yKa3blBaeM YycioBue, uTo komaHisl OIl
JIOJIKHBI OCTaBaThCSI B OKOHYATEIBHOM TEKCTE MPOTPAMMBI TOJIBKO IPH OTIAJKE.

KonkperHo »5To MOXHO cxaenatb Tak. JlOroBOpHMCS, YTO pPEXHM IPOroHa
nporpaMmbl  (OTJIagKa MWIM CYET) YyKasplBaeTcss ¢ mnomousio koHctantsl DEBUG
(oTnanka), KOTOPYIO ONHMCHIBAEM B Haudaje TEKCTa NPOrpaMMbl U KOTOPOH NpHCBaUBAEM
3HaueHHe 1, ecam y Hac ceifuac oTiaajgka:

DEBUG EQU 1
uiu 3HadeHue O mpu cyere:
DEBUG EQU O

Torna y4acTOK HCXOJIHOﬁ nporpamMmbl C OTJTaJIO'{HOﬁ ne4YaTbrO (CKa)KeM,
HepeMeHHOI\/'I X) JIOJI2KCH OBITH 3amucaH TaK, KaK yKa3aHO CJi€Ba, B OKOHYATCJIbHOM K€
TEKCTC NPOrpaMMbl 3TOT Y4aCTOK 6y216T BBITJIAACTh TaK, KakK H306pa)KCHO CIipaBa:

DEBUG<>0 MOV X,AX
MOV X,AX T OUTINT X
IF DEBUG MOV BX,0
OUTINT X
ENDIF
MOV BX,0 DEBUG=0
e MOV X,AX
MOV BX,0

IIpu TakoM NOCTPOCHHMM TEKCTa NPOrpaMMbl HAaM JOCTATOYHO IIepe]l €€ IPOrOHOM
MEHSATH JIMIIb OJHY CTPOUKY - onucanue koHctantsl DEBUG, 4T0o0BI MakporenepaTop
(dbopmupoBan pasHblii OKOHYATENbHBIH TeKcT nporpaMmsl (¢ OIT unm 6e3 HUX). MeHATH
4yTO-1100 elle B TEKCTE NPOrpaMMbl HaAM YXkKe HE Halo.

3neck cienyer oOpaTHTh BHHUMaHME Ha Takylo Bemb. Cpenath Tak, utodsr OIT
BBINOJIHSUIUCh TIPH OTJAJKE W HE BBINOJHSUINCH INIPU CYETE, MOXXHO U C IOMOLIBIO
KOMAaHJl YCJIOBHOT'O NMEPexoaa. BBINISIUT 3TO NPUMEPHO Tak:

MOV X, AX
CUP otnanka?
TNE L
OUTINT X

L: MOV BX,0

Kazanoce Obl, MOMy4WsIM TO K€ caMoe pelieHHe mpobaemsl. OaHAKO 3TO Jajeko
He Tak. B uem pasuuna? B Tom, uro B mociegHeMm ciydae komanasl OIl ocraiorcs
B IIpOrpaMMe BCErja, HYXHbI OHH WJIM HET, W NOTOMY OyIOyT BCeria 3aHUMaTb MeECTO
B namsaTH. Kpome Toro, 3aech mnpoBepka, BbIIONHATH kKomauiasl OIl win mer, nenaercs
B Ipollecce BBIIOJIHEHHS IMPOrpaMMbl, M Ha 3TO Tpaturcs Bpems. IIpum ycioBHOM ke
accemOnupoBanuu komanael OIl, ecnu oHM He HyXHBI, OyIyT yJdaJleHbl M3 IPOIpaMMBI

" AONATIO-MUDU-
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U notomy He OyayT 3aHMMaTh MecTo B namatu. Kpome Toro, 3aech HpoBepka,
ocraBiATh KoManabl OIl mnm HeT, ocymiecTBisercs elie A0 TOro, Kak IporpaMmma
HAUHET BBINOJHATLCS, M IIOTOMY B IIPOLECCE BBIIOJHEHUS IPOrpaMMbl HHUKAaKHX IpO-
BEpOK U 00xom0B yxe He Oyner. Takum o6pa3om, NpH YCIOBHOM acceMOJIMPOBaHUU
3aTpayuBaeTcs OOJbIIE BPEMEHH Ha TPAHCISALMIO IPOrpaMMbl, 3aTO caMa Iporpamma
noiyuurcss Oojiee SKOHOMHOM M IO HaMATH, M IO BpeMeHH. B aTrom u 3axiovaercs
OPEeUMYILIECTBO  YCJIOBHOIO  acceMOJIUpOBaHMS  HEpe]  MCHONb30BAaHMEM  KOMAaHJ
YCIIOBHOTO IMEPEXO0Aa.

Paccmorpum eme oaun mpumep Ha ucnosb3oBanue aupektus IF m IFE, B xoTtopom
CpeAcTBa YCIIOBHOTO acceMOJIMPOBaHHS HCIIONB3YIOTCS HE CaMOCTOSTENBHO, Kak
B NpEAbIAYIIeM HpUMeEpe, a AJsl ONUCAHMS MAaKPOCOB, UTO SIBJISETCS OCHOBHBIM CIy4aeM
HPUMEHEHHS 3TUX CPEACTB.

Onumem B Buge makpoca SHIFT X,N onepanuto casura X Ha N pa3psoB BIPaBo
IpU YCIOBHHU, YTO mapameTp X - 3TO UMS KaKOH-TO IepeMeHHOH, a N - sBHO 3allaHHOE
HOJO0XKUTENIBHOE YHCIO, M TIPH YCIOBUM, 4YTO MAaKpPOpAacUIMPEHHE 3TOT0 Makpoca
JIOJIKHO COZEpKaTh MHHUMAJIbHO BO3MOXHOE UMCIO KOMaHI.

IMocnennee ycnoBue o3Hayaer, uro no wmakpokomanae SHIFT X,N mnpu N=1
IO0JDKHO (popMHpoOBaThCs MakpopacumpeHue u3 onHod komanael (SHR X,1), a mpu
N>1 - u3 nByx komanx (MOV CL,N u SHR X,CL). IlockonbKy 37ech B 3aBHCHMOCTH
OT HEKOTOPOTo yclIoBUs (BennuuHbl N) B OKOHYATEIbHBIH TEKCT NPOrpaMmbl (B Makpo-
pacuiMpeHue) IOJKHBI IONajaTh pas3Hble (ParMeHThl, TO SICHO, 4TO IMPH ONHCAHUU
Makpoca ClleflyeT BOCIIOJIb30BaThCSl CPEJICTBAMU YCIOBHOro accembuuposanus. Crenartb
3TO MOXHO, HalpUMep, TaK:

SHIFT MACRO X,N
IFE N-1 ;3sN-1«0?  (N-17)
SHR X,1
ELSE IN>1
MOV CL,N
SHR X,CL
END IF
ENDM

Hmxe nns mnpumepa NOKa3aHO, KaK OCYMIECTBISETCS MaKpONOJCTaHOBKA s
makpokomanasl SHIFT A,5:

X—A, N»5  IFE 5-1 5-1=02 MOV CL,5
BEIFT A,5 ———2 SHR A,1 bt - ANy - B O o
ELSE HeT
MOV CL,5
SHR A,CL

ENDIF
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11.4.2. Omnepatopsl oTHOUmEeHHs. Jloruueckue onepaTopsl

B ofmem ciyuae kOHCTaHTHOE BbIpaxkeHue, ykasbiBaemoe B aupektuBax IF u IFE,
MOXET OBbITb JIIOOBIM, HO 110 CMBICIY OHO, KOHEYHO, JOJKHO OBITh JIOTHYECKHM BBIpaxke-
HueM. JIo cuX MOp MBI paccMaTpPUBAJIU TOJNBKO apudMeTHUecKHe (YHCIOBBIC) BhIpake-
Hus 1A, a Tenmepb paccMOTPHUM, KaK 3alUCHIBAIOTCS JIOTHYECKHE BblpaxkeHUs. OHU cuu-
TAIOTCSl YaCTHBIM ClIy4yaeM KOHCTAaHTHBIX BbIpakeHHH "BooOIe", M03TOMY, XOTS B OCHOB-
HOM HUCIIOJIBb3YIOTCS B KOHCTPYKIMAX MaKposi3blka, NPUHAMISKAT Bee ke "uncromy” SA.

Tlpexne Bcero ormerum, 4to B SA '"noxew" cuumraercs yuciao 0, a "ucTuHOHR"
cuurtaercsa yucio -1 (OFFFFh).

B S A umeercs mecTh 0nepaTopoB OTHOIIEHUS:

«BBIpaxenue» EQ «BbIpaxkenue»
<BeipaxxeHue> NE «BrIpaxeHne»
«BeIpaxenue» LT «BwIpaxenue»
«BeIpaxenue» LE «BwIpaxenue»
«Boipaxenue» GT «BwIpaxenue»

«BBIPAKECHHUCH GE «BBIPAXKCHHUCH

Haspanus 3Tux onepaTopoB pacuindpoBsIBaroOTCs cienyromum odpazom: EQ (equal) -
paBHo, NE (not equal) - ne paBuo, LT (less than) - menbme, LE (less or equal) -
MmeHbine win paBHo, GT (greater than) - Gonbme, GE (greater or equal) - Gosbiie nian
paBHo. OO0a omepaHza MOJDKHBI OBITH JHOO KOHCTAHTHBIMHM BBEIPDAXCHHAMH, JHOO
aJpPECHBIMH BBIPOKCHUSMH, 3HAYCHHSIMH KOTOPBIX 00s3aHBI OBITH ajgpeca U3 OXHOTO
M TOTO K€ CerMEeHTa maMsATH. Eciu npoBepseMOe OTHOIICHHE BBIIOIHACTCS, TO
3HA4YeHUEM oOIleparopa sBiseTcs "HcTuHA", He BbINOJHAETCA - "1oxb". Hampumep, eciu
KoHcTaHTa N HMeeT 3Ha4YeHHe 5, Torja:

N+l LT 5 -» 0 (;moxs)
N-1 II 5§ -» -1 (umcTtuna)

Crnenyer, OJHAKO, OTMETHThb, 4YTO JCHCTBUS OSTHUX OIEPATOPOB clierka '"3ayMHBI".
Omnepatopsl EQ u NE TtpakTyloT cBou omepaHibl Kak 16-OMTOBbIE 3HAaKOBBIE 4YHCIA
B JIONOJIHUTENBHOM Kojae, moatomy BeipaxkeHnne -2 EQ OFFFEh oxasbiBaercs
UCTHHHBIM. OcTallbHBIE K€ OIepaTOpbl OTHOLIGHHS MPABWJIBHO YYHUTHIBAIOT 3HAKH
cBoMX omnepaHnoB (Hanpumep, ortHoumeHue -1 LT OFFFEh ucTtunHO), Kpome oIHOro
cllydasi: €clli CpaBHMBaeMble ONEpaHAbl paBHbI Kak 16-OMTOBbIE 3HAKOBBIE 4YHCIA
B JIONOJIHUTEIBHOM KOJE, TO OSTH ONEpaTopbl CUUTAIOT HMX pPaBHBIMH (HAIpHUMep,
orHomenue -1 LE OFFFFh cunrtaercst noxxHbeIM). YuuTbiBas mnomoOHble "¢hokycsl",
Jy4lle He HCIOJb30BaTh OTPUIATEIbHbIE YHMCIA B 9THX OllepaTopax.

B xauecTBe mpumepa Ha HCIIOJIB30BAHHE ONEPATOPOB OTHOIICHUS OIMIIEM B BHIE
makpoca SETO X neiicrBue X:=0 mpu ycnoBuu, uyto X - UMs NEpPEeMEHHOH pa3MepoMm
B 0aiiT, CJIOBO WJIM IBOHWHOE CJIOBO:

SETO MACRO x
IF TYPE X EQ DWORD ;;aBoiHOoe cmoBo (tum X paBeH 4)?
MOV WORD PTR X,0

" MATTOr-MVDI.
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MOV WORD PTR X+2,0

ELSE ;;0afT MIH CIOBO
MOV X,0

ENDIF

ENDM

Jlorndyeckue 3HAYCGHHS MW OTHOIICHUS MOXHO OG'beHI/IH}ITL B 0Ooyiee CIIOKHBIE
JIOTUYECKHE BBIPAXKCHUA C NMOMOIIBIO CICAYIOUIUX JIOTHYECKHX OIECpPaToOpoOB:

NOT «KOHCTAaHTHOE BBIPaXCHHUE»

«KOHCTaHTHoOe BbIpaxeHHe» AND «KOHCTAaHTHOE BBIpaXKCHHE»
«KOHCTaHTHOe BbIpaxeHHe» OR «KOHCTaHTHOE BBIpaXKCHHUE»
«KOHCTaHTHoe BbIpaxeHHe» XOR «KOHCTAaHTHOE BBIPaXKCHHUE»

OTH omeparopsl pealu3yloT COOTBETCTBEHHO ONEPALUU OTPHULAHUS, KOHBIOHKIHH,
IU3BIOHKIUKA U "uckmrouaroniero MJIN".

B kauectBe mpumepa onuiieM B Bu3e makpoca RSH B,N casur 3Hauenust 6aitiToBoit
nepeMeHHod B Ha N pa3psgoB BmopaBo mpu ycloBuH, 4To N - SBHO 3aJaHHOE
HEOTpHUIaTeIbHOe unciao. Mbl He Oymem BbIAeNATh ocobo cimyuait N=1, korga caBur
MOXHO OCYIIECTBUTh OJHOW KOMAHIOW, OJHAKO ydTeM, 4To mpu N=0 CcIBHT He HYXEH
(MakpopacipeHue AOMKHO OBITh MyCThIM), a mpu N>7 pe3ynbTaT CABHra H3BECTEH
3apanee (310 (), MO3TOMY CABHI MOKHO 3aMEHHUTH 3amuchbio Hyas B B. C yduerom 3toro
MOJIy4aeM TaKoe MaKpooIpenesieHue:

RSH MACRO B,N
IF (N GT 0) AND (N LT 8)
MOV CL,N
SHR B,CL
ELSE
IF N GE 8 ;5 N»-8 ?
MOV B,0
ENDIF
ENDIF
ENDM

55 O«N«8 ?

Temepp yTOYHUM [OEUCTBHSI JIOTHYECKUX omepaTtopoB. [lo cMmblciay uX omepaHaaMu,
KOHEYHO, MOJDKHBI OBITh JIOTHUECKHE BBIPAXKEHHS, OJHAKO B SIA umMu MOryr OBITH
u no0ble Apyrue KOHCTAaHTHBIC BbIpaKeHUS (HO HE aApecHble), 3HAYCHUS KOTOPBIX
TPaKTYIOTCS KakK 16-OMTOBbIe ci0Ba. 3HAYEHHEM 3THX OINEPATOPOB TAKXKE SIBISETCS
16-6uToBOE CIIOBO, KOTOpPOE IMOJYYaeTcss B pe3yldbTaTe IOPa3psAHOrO BbINOJHEHHS
COOTBETCTBYMOLICH omepanuu (i-ii OUT pe3yabTaTra OMpeAessieTcs TOJNBKO i-MH OHUTaMu
omnepanaoB). Hampumep:

SCALE EQO 1010b
MOV AX,SCALE AND lib skBHBaleHTHO MOV AX,10b
AND AX,SCALE XOR 1lib skBuBanedHTHO AND AX,1001b
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Jpyrumu cnoBaMM, O3TH OIIEPAaTOPBl BBINOJHAIOTCA AHAJIOTHYHO OJXHOMMEHHBIM
xomangam [IK. OmgHako He cieayeT MmyTaTb 3TH OMEPATOPbHl M KOMAaHABI: OINEpPaTOPBI
HCIIONIB3YIOTCS sl 3alMCH  ONEPaHJ0B KOMaHJ M AUPEKTUB M BBIUUCISAIOTCSA elle
HA 9Tale TPAHCJIALMUHU NPOrpaMMbl (B MAIIMHHOW NpOrpaMMe HMX YXKe HeT), a KOMaHIbl
BBINOJIHSIOTCSL HA ATame CueTa MPOTPAMMBL.

11.4.3. upextussi IFIDN, IFDIF, IFB u IFNB

Bepuemcs k IF-gupextuBam u ciienyionieil pacCMOTPUM TaKylo Mapy IUPEKTHB:

IFIDN <tl>,<t2>
IFDIF <tl>,<t2>

3necy tl m t2 ¢ mI0OBIE TEKCTHI (MOCIEAOBATEIBHOCTH CHMBOJIOB), HpPUYEM OHHU
0053aTeNbHO JOJDKHBI  OBITH 3aKJIIOYEHBI B YLOJKH. OTH TEKCThl HOCHMBOJBHO
cpaBuuBatorcsi. B gupektuBe IFIDN ycioBue cuuTaeTcs BBIIOJHEHHBIM, €CIH OTH
TeKCThl paBHbl (uaeHtuuHsl, identical), a B mupektuBe IFDIF - ecniu oHu He paBHBI
(pasnuunsl, different). OTMeTHM, 4TO MpPU CPABHEHHH 3TUX TEKCTOB OOJBIIME W Majble
OYKBBI HE OTOXIECTBISIOTCS.

IIpumepsr:
IFIDN <a+b>,<a+b> - YyCIOBHE BBIIOJHEHO
IFIDN <a+b>,<a> - yCllOBHE HE€ BBIIOJHEHO
IFIDN <a+b>,<a+B> - YyCIOBHUE HE BBIIOJHEHO

O0e 5TH AMPEKTHBBI MMEET CMBICI HCIIOJIb30BaTh JIMIIb BHYTPH Tella Makpoca (Win
0Jloka TNOBTOpEHHs), YKas3biBasg B CPaBHHUBAEMBIX TEKCTax (OpMalbHbIE IapaMeTpbl
Makpoca. IIpy MakpomoacTaHOBKE 3TH HapameTpbl OyAyT 3aMeHSTbCs Ha (aKTHUECKHe
mapaMeTpbl, U 3TO IO3BOJSET IPOBEPHUTH, 3alaHbl JIM HPH OOpaIleHHH K MakKpocy
(dakTHYeCKHEe MapaMeTpbl ONpPENEICHHOTO BUIA MIH HET.

B kauectBe mpumepa omuiieMm B Buae Makpoca MM R1,R2,T (rme R1 u R2 - umena
0alTOBBIX PETUCTPOB, COAECPIKUMOE KOTOPBIX TPAKTyeTCs KakK 3HaKoBble uucia, a T -
cnoBo MAX unmu MIN) omepanuio R1:=T(R1,R2), T. e. 3anucs B R1 nubo makcumyma
gucen R1 u R2 (mpu T=MAX), nu60 MuHumyma.

IIpexnae Bcero OTMETHM, 4YTO O3TOT MAaKpoC MAO/DKEH TEHepUpOBaTh HEMycToe
MakpopacimupeHue, Toinbko ecad R1 u R2 - pasubie peructpsl (mpu oOpamlieHuu xe,
ckaxemM, MM AL, ALMAX wmeusts 3Hauenune AL He Hamo). Kak mnposeputsb
HECOBIAJCHUE JBYX MEpBbIX (aKTHUECKUX mapamerpoB Makpoca? OtmeTum, 4YTO
nupektuBa I[F R1 NE R2 3nmecy He mpoxoaut, T. k. omepatop NE mpegnaznauen mist
CpaBHEHHMs 4YHCe], a HaM HaJ0 CPaBHUTh HMMEHAa DPErucTpoB. 3aTo 37eCh MPOXOIMT
nupektuBa IFDIF <R1><R2>, B KkoTOpoWl mpH MakKpoOmoJCTaHOBKE (opManbHbIC
mapamerpel RI u R2 Oymyr 3ameHeHbl Ha MMEHAa PErHUCTPOB (Ui YKa3aHHOW BIIIe
MakpokoMaHabl d9Ta aupekTuBa mpumer Bun IFIDN <AL><AL>), 4ro M mO3BOJNUT
CPaBHUTb 3TU HUMEHA.

Hdanee. YToObl omnpenenautb, YTO HMEHHO HAA0 BBIYUCIATH - MAaKCHUMYM HWIH
MUHUMYM, HaJ0 NPOBEPUTH TpeTuil (aktuueckuid mapamerp: MAX sto mam MIN?
Cnenate 3TO MOXHO, Hampumep, ¢ momouipio AupekTuBbl IFIDN <T><MAX>: mpu

“MATIOr-MDV.
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MaKpOHoJcTaHOBKE (GopmanbHbIil mapamerp T OyjneT 3aMeHEH Ha TpeTHHl (aKTUIECKHH
napameTp, KOTOPBIH TeM caMbIM U Oyaer cpaBHHBAThCA co ciaoBoM MAX.

W nocnennee. BrrumcineHus MakcUMyMa M MHHUMYMa pa3iHdyaloTCs JIMIOIb OJHOH
KOMaH/0il - KOMaHIOW YCIOBHOTO Hepexona:

;RI:=max(RI1,R2) ;R1:=min(R1,R2)
avP RI1,R2 avP R1,R2
JGE L JLE L
MWV RI1,R2 M RI1,R2

L: L:

MO3TOMY HE HMEET CMbICIa B MaKpPOONPEJCNeHHH OBaXXIbl BBITUCHIBATH 3Ty
MpaKkTUYECKH OAMHAKOBYIO TPYNIy KOMaHJA, a JOCTAaTOYHO BHINMUCATh €€ JHIIb pas,
ITOMECTHB BMECTO KOMAaHMABI YCIOBHOTO mepexonaa IF-0mok, KOTOphIil B 3aBUCHMOCTH OT
mapaMmerpa T BBIOEpET HYXHYIO KOMaHJIy yCIOBHOTO IMEPEX0Ja.

C ydeTroM Bcero CKa3aHHOTO IMOJy4aeM TaKoe omucaHHe Makpoca MM:

MM MACRO R1,R2,T
LOCAL L
IFDIF <R1><R2> ;3R1 m R2 - passble peructpsi?
avP R1,R2
IFIDN <T> 1 <MAX> ;5 T=MAX?
JGE L ;r0a - noMectuTb JGE L B MakpopacumMpeHue
ELSE
JLE L ;;HeT - noMecTuTs JLE L
END IF
MWV R1,R2

ENDIF
ENDM

IIpuBenem sTambpl MakpONOACTAaHOBKH Jisi MakpokoMmanasl MM AL,BH,MIN mocie
TOTO, KaK B TeJe Makpoca (GopMalbHBIE NMapaMeTpbl OBUTM 3aMeHEHBl Ha (paKTHYEeCKHe
mapaMeTpbl, a JJokajdbHass MeTka L - Ha cmenums (ckaxewm, ??0105):

IFDIF <AL>,<BH>

CMP AL,BH CMP AL,BH CMP AL,BH
IFIDN <MIN>,<MAX> IFIDN <MIN>,<MAX> JLE 220105
JGE 220105 —>  JGE 220105 —> MOV AL,BH
ELSE . ELSE 220105:
JLE 220105 JLE 220105
ENDIF ENDIF
MOV AL,BH MOV AL,BH

220105: ?220105:

ENDIF
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Kak yxe ormeuanocs, mpum cpaBHeHHMH TekcToB B' gupektuBax IFIDN u IFD'F
Gompmue W Manble OYKBBI HE OTOXKAECTBIAIOTCA. OJTO HENMpUATHAas OCOOCHHOCTH JaH-
HBIX JupekTuB. OOBYHO ¢ UX MOMOIIBIO B MaKpOCaX CpPaBHHBAIOTCA HMEHa
HEepeMEHHBIX M PETHCTPOB, a 3TH MMEHa B TEKCTaX IIPOTrpaMM MOTYT 3allUCHIBAThCA Kak
ManbIMH, TaK H OONBIIMMH OyKBaMM WM BIEPEMEXKy, H €CIH IpH oOpaleHuu
K MaKpoCy HMEHa 3allHCaHbl He TeMH OyKBaMH, KaK IIPeldyCMOTpeN aBTOp Makpoca, TO
/-ToT Makpoc MOXxeT chOpMHUpPOBATh HEIpaBHIBHOE MakpopacmupeHue. Hampumep, mo
Makpokomange MM AL,AH,Max Oyner mocTpoeHa rpymma KOMaoJ JUIsl BBIYHCICHHS
muHUMyMa (!) gmcen u3 peructpoB AL m AH, 1. x. B Tene makpoca MM nupexTtuna
IFIDN 6yner cpaBHUBaTh TeKCTBI Max n MAX, KOTOpbIe HE COBMAIalOT.

Kak mpeomoneTs 3TOT HeJOCTaTOK? MOXHO HPEIIOKHTh CIENYIONHH MeTox: GepeM
BCC BO3MOJKHBIE BapHaHThl 3amucu uMmeHu (Hanpumep, AH, Ah, aH u ah) u ¢ mo-
mompto IRP-6moka m mupextussl IFIDN mpoBepsiem, He coBHmajaeT M 3aJaHHOE MM
C OJHUM U3 ITUX BApHAHTOB; €CJIU COBIAJAET, TOTAA HEKOTOPOMY BCIIOMOTaTEIbHOMY
HMCHHU C IIOMOIIBIO JUPEKTHBEI NPHCBaHBaHMA (=) JaeM OAHO 3HA4YEHHE, HEe COBIAJa-
€T - ApYyroe; 3aTeM 3TO 3HauCHUE HY)KHO HPOBEPHTH AupeKTHBOH IF.

Otn geWcTBHA (KpOMeE ITOCIEIHEH NMPOBEPKH) MOXXHO OMHCATh B BHJE CIEAYIOIIErO
makpoca SAME N,LN,F (rae N - To, 9To mposepsiem; LN - cnucok (B yromkax, depes
3alATyI0) BCEX BO3MOXHBIX BApPHAHTOB 3alHCH HMEHH, MI1 KOTOPOTO JelaeM
npoBepky; F - mMs, KoTopoMy IpHCBaHBaeTCsA pe3ynbTaT MPOBEpKU: -1 (UCTHHA) - eCTh
coBmaaenue, 0 - HeT):

SAME MACRO N,LN,F

F=0 ! ;;upucBoutTh 0 umenun F (Ha ciayvyail HecOBIAJEHHS)
IRP V,<LN> ;;A08 Kaxjgoro BapuaHta V. u3 LN BBINOJHUTH:
IFIDN <V><N> ;;ecnm Vo ocoBman ¢ N, 1O

F=-1 ;;mepenpucBoutrh F 3Hauenue -1

EXITM ;;IPEKPATUTh MAKpPOMOJACTAHOBKY

END IF

EN DM

ENDM

Xots MakpoIOACTaHOBKa 1JII 3TOr0 MaKpoCa MOXKCET BBIIOJHATHBCA AOCTATOYHO
JA0JIro, B KOHIC KOHIOB TICHCPUPYCTCS oo OIaHa, 6o ABC JNUPCKTHUBBI IIpPHCBA-
HUBaHUs, HAIIpUMEP:

SAME Ah,<AH,Ah,aH,ah>,AX? =  axz=0
AX?=-1
SAME bh,<AH,Ah,aH,ah>,AX? >  axz=0

Ucnons3zyem SAME nmns ommcanus B Buge makpoca CALL P X xomann obpamenns
k npoueaype P, mapamerp (X) mns xotopoi mepemaercst yepe3 peructp AX.
B obmem ciygae 3TOT Makpoc AOJDKEH 0003HA4aTh CIEAYyIOIIHe KOMaHIBI:

MOV AX.X
CALL P

"ONATIOr-MA®U-
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OpnHako, ecnu B kauecTBe X ykaszaH peructp AX, TO mepBas KOMaHJa HE HY’KHa.
Takum oOpasom, 3aech Hago cpaBHMBaThb X ¢ HMMeHeM AX, mpuyeM C JIOOBIM U3
BO3MOXKHBIX BapUaHTOB €ro 3amucu. Jis 3Toro Mel M Bocnoib3yemcs Makpocom SAME,

npu4yeM UMs, KOTOpOMY IPUCBAMBACTCA pPE3yJIbTaT IHNPOBEPKH, JIOKAINU3yEM B MaKpoce
CALL.P:

CALL_P MACRO X
LOCAL F
SAME X,<AX,Ax,aX,ax>,F ;o F:-"uctuna", ecam X - sato AX
IFE F ;;ecam F - "moxp", TO

MOV AX,X ;;chopmupoBaTs komanay AX:-X
END IF
CALL P

ENDM

Tenepp paccMoTpuMm eme ase IF-nupexkTHBbI:

IFB <t>
IFNB <t>

Onn QaxTuyecku sBistorcs Bapuantamu aupextus IFIDN u IFDIF, korma Bropoit
TekcT myct. B nqupextuse IFB (if blank, ecnu mycTo) ycinoBue cYMTaeTCsl BBIIOJHEHHBIM,
€CIIH TEKCT t mycT, a B qupekTuBe IFNB (ifnot blank) - eciu Texcr t He mycr.

OTH QUPEKTHBBl HCHONB3YIOTCA B MakKpocax IS HPOBEPKH, 3aJaH JH (GaKTHYCCKUl
napaMeTp HiIM HeT (He 3ajaTh IapaMeTp - 3HAuUT YyKa3aTb B COOTBETCTBYHOLIEH
MO3MIMHM MaKpOKOMaHJbl IycToil Tekct). Hanpumep, makpoonpenenenue

DEF MACRO X,V
IFB <V> ;;mapamerp Vo He 3ajgaH (nmycToit)?
X DB ?
ELSE
X DB V
ENDIF
ENDM

onuceiBaer makpoc DEF X N, mo koropomy ompenensercs OalitoBas nepeMeHHas X
C HayvaJbHBIM 3Ha4€HUEM V, €CIM OHO YKa3aHo, MJIu 0e3 Hero:

DEF A,6 ——> A DB 6
DEFB ——> BDB ?

Ilomumo paccMoTpeHHBIX 31ech IF-nupextuB mmerorcs m apyrue IF-pupexTuser,
HO Ha MpPAaKTUKE OHHM HCIOJIb3YIOTCS HE OYEeHb 4YacTo, I[03TOMY OyIyT OIUCaHBI
B I'l. 14, rae cobpaHbl peJKo BCTpevaromuecs KOHCTpyKuuu SA.
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MHOI'OMOAYJIBHBIE ITPOI'PAMMBI

Xopouo U3BECTEH CIECAYIOUIMI HpHEeM, YNPOIIAIIUI cocTaBlieHHEe OONBLUIMX MPOT-
paMM: eciu pemraeMmas 3ajada CJIOXKHa M Cpa3y HalMcaTh NPOTpaMMy €€ peIIeHUs
TPYJHO, TOTa CIEAyeT pa3[eNIUTh 3aJady Ha HECKOJbKO Ooyiee NMPOCTHIX MOA3aAad, AJs
KaXJ0#i M3 HUX HalMCaTh COOTBETCTBYIOUIYIO 4YacCTh IPOIPAMMBI, a 3aTeéM OOBEIMHUTH
3TH 4acTH B CIUHYIO NPOrpaMMy:

noazanaya-1—— Moaymb-1ng

3ajavya [ oss -» nporpamma
noazazaya-k— Moayns-k>

TepMuHoM "MOAyib" HPUHATO HA3bIBATh YAaCTh MPOrPAMMBI, PEIIAIOIIYI HEKOTOPYIO
noj3agady u 0Oojiee MIM MEHEE HE3aBHCUMYIO OT JPYTHUX YacTeH.

Beiroga oT ykasaHHOro crnoco0a COCTaBICHHMS I[POrpaMMbl HE TOJIBKO B TOM, YTO
moj3ajla4yd IpOoIle HCXOZHON 3ajayd M I[OTOMY HAIMCaTh MOJAYJNM JIerde, 4eM BCIO
IpOrpaMMy LIEJIUKOM, HO U B TOM, 4YTO pa3pabOTKy MOAYJIEH MOXHO MOPYYUTh Pa3HBIM
JIIOASM, KOTOpPbIE MOTYT paboTaTh Iapajie]bHO, a 3TO MO3BOJIIET CYI[ECTBEHHO COKpa-
TUTh BpeMs pa3paboTKU MPOrpaMMBbl B LEJIOM.

YacTHBIM cllyyaeM MOAYJEH SBJISIOTCSA Hpoueaypbl. 31€cCh B KauecTBE MOJYJei Bblle-
JISIOTCS MHOTOKPAaTHO BCTpeYarol[uecss 4acTH mporpammbl. OQHAKO HPOrpaMMy MOXKHO
pa3enuTh M Ha TaKME MOJAYJH, KOTOPBIC BBIIOJHSIOTCS BCEro oAuH pa3. Ha kakue KOH-
KPETHO MOJYJIN ACIHUTh NIPOrPaMMy, pElIacT aBTOP IPOTrPaMMBbl, 3TO €ro JUYHOE JeJIO.

CyuiecTBYIOT JBa OCHOBHBIX BapHaHTa OObequHEHHs Monyieil. B mepBoM BapuaHTe
MOJyJIH OOBEAMHSIOTCA B EAUHYIO IPOTrpaMMy JO TOro, KakK HAaYHETCA TPAHCISALUS
HPOrPaMMBI:

Momyb-1
- nporpamma —» —» Maul. nporpasma
Momyms-k 7

VIMeHHO 3TOT BapHaHT OOBIYHO MOAPA3yMEBACTCS MPH HCIIOJb30BAHUH MPOIEAYDP: MPO-
LHeIypsl 1 OCHOBHYIO 4aCTh IPOrPaMMBbl MBI MOXKEM COCTABIIATh U MO OTAEIbHOCTH, HO 3a-
TeM Mbl X 00BEAMHIEM BMECTEC M TOJBKO IMOCIE ITOr0 TPAHCIUPYEM Imporpammy. AHauo-
TUYHBIA crioco0 oObenuuenus naet U npumeHeHue aupektuBsl INCLUDE, mo kotopoi,
HAalOMHHUM, COJAEPKUMOE yKa3aHHOTro (aiina BCTaBISIETCS B TEKCT IPOrpPaMMbl, MpPUYEM
9Ta BCTaBKa JeJIaeTcsi 10 NepeBoia MPOrpaMMbl Ha MAIIUHHBIH A3BIK.

DTOT cnoco® OoO0beIUHEHUS MOAYyJEH SBIAETCS OCHOBHBIM [UIsi HEOOJBIIHX MPOT-
pamMMm, ¢ HeOoNbIIUM 4YHCIOM Mojylei. Ho eciu B mporpamme MHOTO MOIyJEH, TO y
9TOr0 crocoba MPOSBIAETCS HEJOCTATOK, CYTh KOTOPOrO B CICAYION[EM: €CIH MpOr-
paMma pasjelieHa Ha HECKOJIbKO MOJIYJed W B OZHOM U3 HHX OOHapyKeHa oumnbka, TO
Mmocje ee HCIPABICHHS Mbl BBIHYXACHBI OydeM OTTPAaHCIHUPOBATH 3aHOBO BCIO IPOT-
pamMmmy, Bce ee MOAYAH. OTO MW IUIOXO: M3MEHHIH TOJNBKO OJUH MOJIYJb,
a MepeTPaHCIUPOBATh MPUXOJUTCA U BCE OCTAIbHBIE MOIYJNH, YTO BEACT K OOJBIIHNM
MOTEPSIM BPEMEHHU.

"ANATIOr-MU@N”
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B npyrom cnocobe Moayinu TpaHCIMPYIOTCS HE3aBHCUMO JApPYr OT JIpyra U JIMIIb
[OCJIE 3TOr0 MPOUCXOAUT UX OOBbEJUHEHHUE!

MOmynb-1 —3»
e -

Mali.
- g P
MOZyb-k —>» e

OOBEKTHBIM MOJYJEM INPUHATO Ha3blBaThb MOAYJb B OTTPAaHCIMPOBAHHOM BHJIE, B Ma-
MIMHHBIX KogaX. OObeAMHEHMEM TaKuX MOAylell B €JUHYI0 MALIMHHYIO NPOTrpaMMmy 3a-
HHMaeTcsl CHelUalbHas IporpamMma, HaspiBaeMas kommoHosuiukoM (linker).

B nanHOM ciyyae He HaJ0 HEPETPAHCIMPOBATH BCE MOAYIH IPOrPaMMbl, €CIHM HU3-
MEHWICS JHMIIb OJUH MOXY/lb, JAOCTATOYHO MNEPETPAHCIUPOBATH TOJIBKO 3TOT MOIYJb
U 3aTeM CHOBa OOBEAMHHUTH €ro C JIPYyrdMHU, paHee OTTPAHCIMPOBAHHBIMU MOIYJSMHU.
Koneuno, Ha o0beuHEHHE OOBEKTHBIX MOAYJEH YXOAUT BPeMs, HO OHO CYyLIECTBEHHO
MEHbIIE€ BPEMEHU TPAHCISALUU MOIYJEH.

HmeHHO 3TOT BTOpOHl BapuaHT 0ObeAMHEHUS MoAyliell Hac M OyldeT MHTEpECcOBaTh.
IMosromy noa "momynem" Mbl OyzneM NMOHMMATh HE JIIOOYI0 YacThb NPOrPaMMbl, a TOJIbKO
TaKkyl0, KOTOPYI0 MOXHO OTTPaHCIMPOBaTb HE3aBUCUMO OT APYTUX dvacTell M 3aTeM
o0benuHUT, ¢ HUMHU. Kak peanmsyercs 3ToT BapuanT B SIA, m Oyger paccMOTPEHO
B JAHHOM TIJaBe.

12.1. Pao6ora B cucreme MASM

Brauane paccMoTpuM, KakWe AEHCTBHS HaJ0 HPEINPHHATH B CHUCTEME IPOTpaMMH-
poBanuss MASM, 4TOOB MOXHO OBUIO OTTPAHCIMPOBATH M 3aMYCTHTh HA CUET MHOTO-
MOJyJbHYIO TporpaMmy. IlomyTHO OOBSICHMM, KakK TpPaHCIUPYETCS M BBINOJHSACTCS O-
HOMOJyJIbHAsl IIporpamma.

OTMeTHM, 4TO 3/1€Ch PacCCMaTPHUBAIOTCS TOJIBKO OCHOBHBIC IpaBmiia paboThl B CHCTE-
Me MASM; neranpHOE ONMCAHHE CHCTEMBI MOXXHO HaWTH B [6].

Kax xpanumb mHozomoo0ynshylo  npozpammy

Ilycts MBI pa3jeNHIM HpPOrpaMMy Ha HECKOJIBKO MOJIYNEH, KOTOpble 3aTeM Oynem
TPAaHCIUPOBaTh HE3aBUCHMO JAPYTr OT Apyra. Torma kaxislii MOIyJlb HEOOXOAMMO 3amu-
caThb B OTHCHbHBIN (ailnm Ha nucke. Ilpu 3ToM (QaiimaM, B KOTOPBIX XpPaHATCSA TEKCTEI
nporpaMM Ha SA, npuHsaTO AaBaTh pacmupeHue ASM; nenaTb 3T0 He 00s3aTEIbHO,
HO JKelaTenbHo. Mbl OylIeM CuMTaTh, YTO MOJIYJH IPOrpaMMbI Pa3MEIICHBl B (aimax
MI.ASM, M2.ASM u T. 1.

Tpaucnayus mooyneit

Kak n3pectHo, Bce cou aeiictBus Ha IIK monb3oBarens ONMCHIBAET B BUJE IMpPHKa-
30B onepanuoHHoi cucreme (OC), koTOpas MOCTOSHHO HAXOAUTCSA B ONEPATUBHOHN ma-
MmaTU U ynpasnser paboroit IIK. B vacTHOCTH, ¢ MOMOLIBIO TAKUX NPHKA30B MOJIb30BA-
Telb OCYIIECTBIISICT TPAHCIALHUIO U 3allyCK HA CUET CBOMX IPOrpaMM.

Jlnst Toro 4ToObl OTTPAHCIUPOBATH OAMH MOJIYNb HporpamMmbl Ha 1A, ckaxeMm Mo-
nynas M1, Hago nath crnepyromuil mpukas omepanMOHHON cHCTEMeE:



MHozomodynbHble npozpammbl 236

HASH HI.ASH, HI.OBJ, HI.LST;

(3amAThe ¥ TOYKA C 3alATOH 00SA3aTENbHBI).

ITo sTomy mpukazy OC cuuTBIBaeT ¢ JUCKa MakpoacceMOiuep U IepemaeT eMmy yIi-
paBieHne. MakpoacceM0Olep TpaHCIHPYeT MOAYNb M3 (aiina, yKa3aHHOTO B KadecTBe
nepBoro mapamerpa npukaza (u3 M1.ASM), u 3anuchiBaeT OTTPaHCIMPOBAHHBIA BapH-
aHT 3TOTO0 MOXYNA, T. €. OOBEKTHBIII Momynb, B (aily, yka3aHHBIII B KauecTBE BTOPOTO
napaMerpa npukasa (B M1.OBIJ), a B Tperuit u3 ykazanueix ¢aitnos (8 M1.LST) 3anu-
CBHIBACTCSI JTHCTHHT IPOTPaMMBI:

—» M1.0BJ (o6beKTHBIIT M
M1.ASM _y |MaxpoaccexGnep ( 101y15)

(monyns Ha 5IA) (MASM) —» MLLST (ucrunr)

B nmuctuHTre ykassiBaeTcs TEKCT MO Kak Ha SIA, Tak M Ha MalIMHHOM s3blke. Kpo-
M€ TOTO, €CNIU NPH TPAHCISALUH MOIYNIsA ObLIH OOHApyXKEHBI OMUOKHU, TO BCC OHU yKa3bl-
BAalOTCS B NHUCTHHTE. [I03TOMY, 4TOOBI y3HAaTh 00 OmMOKax, HaLO OyAeT 3aTeM OCMOTPETh
nuctuHr. COGCTBEHHO Pafd 3TOTO M HYXKEH JIHCTHHT, B JaldbHEHIIEM OH HE UCIIOIb3YETC.

OTMeTHM, YTO UMEHAa M paclupeHHs (aiaoB ¢ 0OBEKTHBIM MOAYJIEM H JIHCTUHTOM
MOryT ObITh mI0ObIMH. OJHAKO PeKOMEHAyeTcs 3THM ¢ailiTaM JaBaTh TO XKe HMA, 4TO
ObI0 y (aitna ¢ ucxomusiM moxyiem (MI), mHavye npu Haumuuu MHoOrux Mcbynei
JIeTKO 3alyTaTbcs B TOM, Kakoil ¢daiin Kk KakoMy MOIYNII0 OTHOCHTCSA. DTO OOWIMH IpH-
Hiun umeHoBanus ¢ainoB B IIK: ¢aiinaM, oTHocsmmMcs K OZHOM M TOH e Mpor-
pamMMme (MOZYJNIO), PEKOMEHIyeTCs JaBaTh OJMHAKOBBIE HMEHA, a BOT pPa3IH4aTh 3TH
¢aitnsl crexyer mo pacmHpeHUSAM. IIpu 3ToM 0OBIYHO NPHUAEPKHUBAIOTCS OIpPEeNCHHON
CHCTeMBl B HCIIONb30BaHHHM DPACIIMPEHHUH, Hampumep, ¢aifmaM ¢ TekcTaMum HpPOrpaMMm
Ha SIA nmator pacmupenue ASM, o¢aiinaM ¢ OOBEKTHBIMH MOIYJISIMH - pacIIUpeHHE
OBJ (object), daiinam ¢ auctunrom - pacmmpenue LST (listing) u 1. 1. Brironma
OT 3THX pAaCHIMPEHHIl B TOM, 4TO HX MOJXHO OIYCKaTh: €CIH B KadecTBE IEPBOTO
napamerpa mnpukaza MASM yka3ano ums ¢aiina 0e3 TOYKM M pACHIMPEHHS, TO
Hofpa3yMeBaeTcs HMMEHHO pacmupeHne ASM, BO BTOpOM IapaMeTpe [0 YMOIYaHHIO
noxapasyMmeBaercs pacmupenue OBJ u 1. 1.

Janee. Ecnu npu TpaHCHsAuM MOIyis OOHapyXeHbl omuOku (00 3TOM BBLEaeTCs
coobmenue Ha skpaH IIK), To 0OBEKTHBIH MOAYIb HE CO3[AETCs, OJHAKO JHCTUHT Oy-
neT cozgaH. CremyeT MPOCMOTPETh JHCTHHT, ONPENCIHTh W HCIPaBUTh OMMOKU B HC-
XOZHOM TEKCTe MOXYNsd, a 3aTeM HepeTPAaHCIUPOBATH AAHHBIH MOAYIHh C IMOMOIIBIO TOTO
xe mpukaza MASM.

Obvedunenue (KoMnoHoeka) mooyneii

Korna Oymyr orrpaHciupoBanbl (06e3 ommbOOK) Bce MOAYIH NPOrpaMMbI, HX HAaIO
00BETMHUTD B EAMHYI0 MALIMHHYIO MPOTpaMMy. DTO JeNaeTcs ¢ MOMOIIBIO CIEAYIOIIETo
pHKa3a ONEPalMOHHON CHCTEMe:

LINK M1.0BJ+...+Hk.OBJ, H.EXE;

LMATIOM-MNa
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B mepBoM mapamerpe depes3 IUIIOC MEPEUUCIAIOTCS Ha3BaHUA BceX (alioB ¢ 00BEK-
THBIMH MOJYJSIMH MIPOTPAMMBI, a KaK BTOPOM Iapamerp ykasbiBaercs (aily, B KOTOPBIH
KOMIIOHOBIIMK JOJDKEH 3allicaTh MPOrpaMMy, MOJIYYEHHYI OObEIMHEHHEM YKa3aHHBIX
00BEKTHBIX MOJYJICH:

M1.0BJ —>»

—» | komnonosumk (LINK) | = M.EXE
Mk.OBJ —»

OtMmetuM, 4TO eciu (aiibl ¢ 0O0BEKTHBIMU MOAYNIsAMH uMmerT pacmuperue OBJ, To
9TO pacUIMpeHHue BMECTe ¢ TOYKOW MOXHO omycTuTb. PDailnm ke, B KOTOPHIA 3amMUCHIBa-
eTCsl e[MHas MallMHHAasi mporpamma, o0s3aH umeTh pacmmpenue EXE, a ero ums mo-
KeT OBITh TI00BIM (OOBIYHO €My AT UMS OJHOrO M3 MOAYJCH).

3anyck npozpammuvt Ha cuem

KOMIOHOBIIMK TONBKO OOBEJUHSET MOAYIH B €IUHYI0 MAUIMHHYIO HpOrpaMmy
U 3anuchiBaeT B (ailnl Ha IMCK, HO He BBINONHsET ee. [l 3amycka ee Ha cCyYeT HAu0
3a1aTh MpPHUKa3, COCTOSALIMH TOJNBKO W3 HaszBaHui Toro aitna, riae HaxomuTcs
MallMHHAs TpOorpaMma:

H. EXE

(pacumpenne EXE BMecTe ¢ TOYKOWH MOXHO M OMYCTHUTH).

ITo sromy mpukazy OC oTbicKHBaeT Ha qucke (aill ¢ yKa3aHHBIM HMEHEM, 3aIlUChI-
BaeT €ro B ONEPAaTHUBHYIO NaMATbh M, CUUTas, 4TO B (ailie XpaHUTCA MaIIMHHAS IPOr-
pamMa, nepenaer eif ynpasienue. (bosee TOYHO, M0 MpUKa3y BBI3BIBACTCS CHELUANIbHAS
nporpamMma - 3arpy34MkK, KOTOPBIi M BBINOJHAET YKa3aHHbIE ACHCTBHS, KOPPEKTUPYS
IPU STOM BBI3BAaHHYIO MALIMHHYIO IPOrpaMMy - HacTpauBas €€ Ha TO MECTO HaMSTH,
B KOTOpoe oHa Obina mnomemieHa.) [lodyuyuB ympaBiieHHe, MalIMHHAs HOporpamMma
Ha4yMHAET BBIMONHATHCS. Koraa ee BoimonHeHue 3akoHuntcs (mo komanae FINISH), to
yrnpasienue Bo3Bpamaercss B OC W Mbl CHOBa TMOJy4YaeM MPaBO BBIMOIHUTE 00O
npuka3 OC.

OtMmeTuM, 4TO eclii mporpamMma yxe orrpanciaupoBana (ects ¢daiin M.EXE), To ee
MOKHO BBIMOJHATH J000€ YUCIO0 pa3 0e3 MOBTOPHOW TPAHCISIUH - JOCTATOYHO HaOH-
patb Tonpko mpuka3 M.EXE.

Hcnpaenenue owubok

Ecnu mpu BbIIOJIHEHMM IpOrpaMMbl OOHapy)keHa omuOKa, TOrjga CleayeT ompeje-
JIUTh, B KaKOM M3 MOJYJIEH NPOrpaMMbl HaXOIMTCS OLIMOKA, U MCHPABUTh 3TOT MOJIYJb.
3aTeM HaA0 MEepPeTPaHCIUPOBATH TOJIHKO 3TOT MOAyNb (mo mpukazy MASM), He TpaH-
cnupys OCTalubHble Moaynu. Jlanee Hago CHOBa OOpaTHTHCS K KOMIOHOBINHUKY (IO
npuka3zy LINK), yka3aB B HeM Bce 00BEKTHbIE MOAYJIH Mporpammbl. M, HakoHel, HaIo0
3alyCTUTh NPOrpaMMy Ha CYeT.

Kak BuaHO, 31ech He HaJ0 MEPETPAHCIMPOBATH MOJIYJIH, B KOTOPBIX HET OLIMOOK.
Ha 5TOM 5KOHOMMTCSI MHOTO BPEMEHH, B 3TOM M 3aKJIIOYAeTCs BBIOJa OT HE3aBUCHMOH
TPaHCISALUA MOJIYJEH.
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Tpancnayua u 6vinONHeHUE OOHOMOOYILHOU NPOPAMMbL

Mer paccMoTpenu, KaK TpPaHCIHPYETCA M BBIIONHACTCS IPOTrpaMMa, COCTOSIIAs
U3 HeCKOINbKUX MOIyNeH. A Temepp paccMOTPHM, 4UTO JelaTh C IPOrPaMMO,
COCTOAMIEH TOJNBKO U3 OXHOTO MOZIYJIS.

SIcHO, WTO 1A TAaKOH HpOrpaMMbl HE HyKEH 3Tal 0ObeAMHEHHS MOAYyIEH B COUHYIO
nporpamMmy, 4YTO IO HCXOomHOMy aitny MoxHO cpa3y crpouth EXE-daiin. Onnaxo,
9TO0Bl HE HMETh ABYX CXEM TpaHCIANUH (OJHY - IJII MHOTOMOZIYIBHBIX HPOTPAMM,
a ApYryl - OIS OJHOMOJIYNBHBIX), MPUHATO KOMIOHOBIIUK HCIONB30BaTh BCETAa, JaikKe
€CIIH IpOrpaMMa COCTOHT TOJNBKO U3 OJHOTO MOMIYJS.

B cBA31 ¢ 3TUM TpaHCHANUS H CYET OJHOMOMYIBHOH HPOTPaMMBI OCYIIECTBISIOTCS
¢ MOMOIIBIO CIEIYIOIUX IPHKa30B (CUUTaeM, YTO TEKCT HmporpaMmbl Ha SIA HaxomguTcs
B ¢aiine M.ASM):

MASM M.ASM,M.OBJ,M.LST; - TpaHcIAUuUsA
LINK M.OBJ,M.EXE; - "oObenunenue"
M.EXE - cyer

12.2. Monyau. BHemnue u o6uiue uMeHa.

Mpel paccMOTpeiIn, 4YTO HAAO cAejJaTh i TOro, yT0OBI OBblLTa OTTpaHCJIHUpOBaHa
W BBIIIOJIHCHA MHOIOMOZYJIbHAs IIporpamma. TCHCpI) MBI PACCMOTPUM, KaK CJICAYCT
3al0uchiBaTh CaMH MOIAYJIH, KaKHue HpOGJ’IeMLI BO3HHUKAIOT B  MHOI'OMOZAYJIbHBIX
IIporpaMMax M KakK OHH PCIIAOTCH.

12.2.1. Crpyxrypa moayxneil. Jlokanu3zanus HMEH

Kaxplii MOIynp 3amuchiBaeTcsl Tak, Kak ecid Obl OH OBLI CaMOCTOSATENbHOM Hpor-
pamMMoii, T. e. HpeAcTaBisieT cO0O0# MOCIENOBATENbHOCTh MPEIOKCHUH, OKaHYHMBAIO-
mryfocst qupextuBoit END:

<npeaioKeHHe>

<HIpeaIoXeHne>
END [cTouka BXxOna>]

Cpenu Bcex MOJIyJedl NpPOTpaMMBbl BBIACISIETCS OJWH, HA3bIBAEMbIH T'OJIOBHBIM
(rmaBHBIM). DTO MOJIYJb, KOTOPBIH JOJKEH BBINONHATHCS IEPBBIM, C HETO0 HAYHMHACTCS
BBINOJIHEHHE TPOTPAMMBI, @ YK OH 3aTE€M IepelaeT YIpaBIeHHE BCEM JAPYTUM MOJIYJISIM.
CHHTaKCHYECKH TOJIOBHON MOJYJb OTIMYAETCs OT APYTHX TOJIBKO TE€M, YTO B €r0 JAMPEK-
tuBe END yka3piBaeTcst TOuka BXOJa - METKa TOM KOMaHABI 3TOTO0 MOAYJIA, C KOTOpOH
JIOJDKHO HAYMHATBCS BBIMOJHEHHE NPOTpaMMbl. B ocTalbHBIX MOIYJISIX TOYKa BXOJa HE
ykaspiBaercs. (Ecnu Toukn BXona Bce ke yKa3aHbl B HECKOJIBKHUX MOAYJSAX HPOTPaMMBI,
TO YYHUTHIBAeTCS TOJIBKO Ta, YTO MEPBOH "momanack Ha ria3a" KOMIIOHOBIIHKY.)

OTMETHM OYeHb BaXKHYI0 OCOOCHHOCTh MOJYJeH: BCe MMEHa, ONMUCAHHBIE B MOAYIE,
JIOKAJIU3YIOTCS B HEM. DTO 3HAYMT, YTO B PAa3HBIX MOAYJIAX MPOrPaAMMbI MOJKHO MOJB30-
BaThCsl OJMHAKOBBIMH MMEHAMU M HUKAKUX KOHQJIMKTOB M3-3a 3TOro He Oyxer. Takas
JIOKAJIN3alUsl OYCHb BBITOJHA, €CJIHM MOJAYJH COCTABISIOTCS Pa3HBIMHU JIIOJbMH, KOTOpBIE
HE JOJDKHBI OOSTHCS, YTO MCIOJIb3yeMble MMH MMEHA COBIAIYT.

ANATIOr-MU®U-
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1222. Buewmnue u obmue umena. Jupextussl EXTRN u PUBLIC

Xors OOBIYHO B BHJE MOAYJEH OMHMCHIBAIOTCS JOCTATOYHO HE3ABUCHMBIE IpPYr OT
Jpyra 4acTH MPOrpaMMBbl, 3TH MOJYJH, KOHEYHO, KaK-TO B3aUMOJEHCTBYIOT APYT C JApYy-
rOM - JeNaloT Mepexoibl, 0OMEHHBAIOTCA JaHHBIMH. [ BOT Impu TakOM B3aMMOJEHCTBHU
BO3HHKAeT psJ npobieM. PaccmoTpum ux.

ITycts B mporpamme umeercs asa mMoxynss Ml u M2. Ilycts B M2 ommcana mpore-
nypa P, x xoropoit 6yzmer obpamarscs Monyns M1, u mycts Moxyms M2, B cBOlO oue-
penb, moib3yercss nepemeHHoi X um koHctaHToil K u3 momyns MI:

; moayns HI ; monynb H2
X DB ? P PROC FAR
K EQU 100
HOV X,0
CALL P HOV AX,K

IIpn He3aBuCHMOH TpaHCIALMM MOJyJel accemOiep CTalKUBaeTCss CO CleAyIolei
npo6nemoii. Umena X n K mpunamrexar moxymo MI, Ho3TOMy OHH ONHCHIBAIOTCA B
monyne Ml u He nomkHBI omuceiBaThest B Moxyne M2. Kornma accemOuep TpaHcaupyer
Moxynb M2, To B 3TO BpeMs OH HHMYEro He 3HaeT o Momyine M1, o ero mmeHnax. Iloa-
ToMy, BcrpetuB B M2 umena X u K u He Haiing ux omumcanus B M2, accemOiuep, Ko-
HE4HO, 3adukcupyer omuOky "HeomucanHoe ums". UToObl He OBLIO TaKOW OLIMOKH,
HaJ0 Kak-TO cooOwuTh accembuepy, uto uMeHa X u K xors m ucnonsdyrorcs B M2,
ONucaHbl BCe XK€ B APYroM Mopyje, OoTKyaa oHu M Oepyrca. Takoe coobuieHue nenaet-
cs ¢ momouneio qupextuBbl EXTRN (external, BHemHuit), MMEIONIeH CIEAYIOUUA BUA:

EXTRN <ums>:<tum>, ., <uMsg>:<TUn>

rne <tum> - 310 BYTE, WORD, DWORD, ABS, NEAR wmu FAR. (3ameuanue:
ABS - 310 cranpmaptHas koHcTtaHTa SIA co 3HaueHuem 0.) JlaHHas OUPEKTHUBA MOXKET
YKa3bIBaThCS JII000E YHCIIO pa3 U B JIIOOBIX MECTax MOJIYJIS.

B Hamem KOHKpETHOM ciy4ae B Moayine M2 Hajo yka3aTb AUPEKTHBY

EXTRN X:BYTE, K:ABS

Ona coobmaer accembnepy, uro uMeHa X u K ABIAIOTCSA, KaK roBOPST, BHEUIHUMH
10 OTHOUIEHHUIO K JaHHOMY MOJIYJIO, T. €. OepyTcsl M3BHE, U3 APYroro MOAYJs, U IHOTO-
My accemOiep He JOJKEH MCKaTh ONMCAHUE 3TUX MMEH B Moxyie M2.

Kpome Toro, B nupeKkTHBE yKa3bplBalOTCA M TUIbI UMeH. Hampumep, B Hamel nupex-
THBE CKa3aHO, 4T0 X - HMS IIEpEeMEHHOW pasmepoM B Oaifr. Be3s sroit undpopmanum ac-
ceMOnep He CMOXET IPaBHIbHO OTTPAHCIMPOBATH KOMAaHIbl M IUPEKTUBBI, COAEPKa-
mue umsa X. B camom pgene, kak accemOiep ROMKEH TpaHCIUpoBaTh komaHxy MOV
X,0 - xak mepecbulKy OaifTa mnu Kak nepechbuiky ciopa? UroObl He ObUIO Takoi He-
OIpEJIENIEHHOCTH, U Hal0 yKas3blBaTh acceMOiepy Tunbl BHemHuX umeH. Tunsl BYTE,
WORD u DWORD ykasbiBatoTcs 1151 UMEH IepeMeHHbIX, Tl ABS - 11 umeH koH-
ctanT, a Tunsl NEAR u FAR - mis merok unu umen npouenyp. Hampumep, nupexrusa
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EXTRN P:FAR

KOTOPYIO, KaK CIeJyeT U3 BCero CKa3aHHOro, HaJ0 MOMECTHTb B Moxyib MI, coobma-
eT, 4To P - 3TO MeTKa WiIM UM HPOUEIypHl U3 KaKOTO-TO MHOT'O MOXYJS, IPUYEM BBI-
30B €€ JOJKEH OBbITh JaJIbHUM.

OTMETHM, YTO OTBETCTBEHHOCTH 32 COIJIACOBAaHHOCTH THIIA BHEIIHETO HMEHH, yKa-
3agHoro B jupektuBe EXTRN, u Tuma, koTopoe HMMs MOJydaeT IpPU OINUCAHUU
B "cBoeM" Moayie, HeceT aBTOp mporpammbl. Hampumep, eciau B moayne Ml uma K
ONMCAaHO KaK MMs KOHCTaHTHl, TO M B Moxayiae M2 BHemHee uMmsi K 1qoipkHO OBITH
00bsalleHO UMEHEeM KOHCTaHThl (ykazaHo ¢ turnoMm ABS).

Hrak, nomectus aupektuBy EXTRN B mogyns M2, Mbl cooOmunu accembnepy, 4To
nmeHa X u K SBIAIOTCS BHEIIHMMH, T. €. ONHCAaHHBIMH B JPYroM Monyjie (B KakoMm
UMEHHO - yKa3blBaTh He Hajo). OpHako sroro mano. Hajmo taxxke B TOM Moxyne, rue
9TM uMeHa omnucadsl (T. €. B MI), mnomecturs nupextuBy PUBLIC, mnepeuncius
B HEH 3TH HMMeEHa:

PUBLIC <uwms>, <UMSI>

OTa IUPEKTHBA MOXKET YKa3hIBaThCA JI000E YNCIO Pa3 M B JTIOOBIX MECTaxX MOJYIIS.
B HamieM KOHKpETHOM citydae B Monyne MI Hajmo 3amucaTh TUPEKTHBY

PUBLIC X,K

OToil AMpeKTHBOW MBI coobmaeM, yTto nMeHa X W K maHHOTO MOIyns paspemeHo
UCIIONIb30BaTh B JPYIMX MOJYJAX, YTO Mbl SKCHOPTUPYEM 3TH UMeHa. MMeHa, KoTOpble
ONUCaHBl B MOAYJIE U KOTOpbIE JOCTYIHBI IPYI'UM MOAYJSAM, [0 OTHOLIEHHIO K 3TOMY
MOJyJII0 Ha3bIBAIOTCS OOIIMMH (JOCTYIHBIMH BCEM, ITyOJIMYHBIMH).

OTMeTHM, 4TO UMeHa, nepeuucienHsle B aupekruse PUBLIC, o006s3aTenbHO HOJKHbI
OBbITH ONMCaHBl B MOJYJIE€ M 4YTO B JUPEKTHBE MX THIIbl YKa3blBaTh HE HaJO.

MoxeT BO3HUKHYTb BOIpoc: a 3aueM B Moxayie MI ykasbiBaTh, uTo uMeHa X u K
apistoTes obmumu? Paze nHemoctarouno nupexktuBel EXTRN B momyne M2? Oka3sbl-
BaeTcs, HepocTarouHo. Jleno 3mech B ciepyromeMm. Moaynu Ml u M2 tpancinupylorcs
[0 OTAEIBHOCTH M OOBEJUHAIOTCA JIMIIL IOCIE TOro, Kak OyAyT IepeBeleHbl Ha Ma-
WUHHBIA A3blk. Ho B MammHHOM Bapuante Momyias MI He ocTaHeTcsl HUKAaKUX HMEH,
03TOMY, KOTZa Ipu oO0beAMHEHUU MOJyiled mporpaMmsl B Moayine M2 Hajo Oyzner 3a-
MeHATh UMeHa X U K Ha COOTBETCTBYIOIIME aJpec W UYUCIO, CHAeNaTh 3TO yKe He yJa-
cresd - B Moaysie M1 HyxHoi uHpopmanuu He Oyner. Tak BOT, 4TOOBI IPH TpaHCIALUU
Monynst M1 accemOiiep coxpaHmsi HyxHyI0 HHpopmanuoo 00 mmeHax X u K, MbI
u ykasbsiBaeM aupektuBoil PUBLIC Ha ocoOyio poinb 3THX MMeH. BerperuB sty aumpex-
THBY, acceMOiep COXpaHHUT B 00BbeKTHOM Moxayine MI HeoOxogumyro uH(popManuio 00
umeHax X u K, xoropoil 3arem, npu oObeIMHEHHUM MOAYJIeH, M BOCIOJIb3yeTCs
KOMIOHOBIIHK.

Hrak, ecim B KaKkOM-TO MOJyJie IPOrpaMMbl HEKOTOpOE MMs ONHCAHO KaK BHELIHee,
TO B KaKOM-TO JIPYroM MOJYJIe 3TO UMs 0053aTeNIbHO JOJKHO ObITh O0OBSBICHO OOIIUM.
ITpu >TOM HHKaKoe UMs HE JOJKHO OBITh OOBSBIEHO OOIIMM B HECKOJIBKUX MOIYIAX
IporpaMMsbl, MHaye OyaeT MmyTaHMIA.

<[MATIOr-MndU
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C Y4€TOM BCEro CKa3aHHOTO Hallll MOAYJIN Ml u M2 JOJIKHBI UMCTh CJICL[yIOI]_II/Iﬁ BHUI:

; Moaynb MI ; Moayns M2
EXTRIT P:FAR EXTRN X:BYTE,K: ABS
PUBLIC X,K PUBLIC P
X DB ? P PROC FAR
K EQU 100
MOV X,0
CALL P MOV AX,K

12.23. CerMeHTUpOBaHHE BHELUIHUX HMEH

Crnenyromas npoGiema, KOTOpas BO3HHKAeT B MHOTOMOAYJBHBIX IpOrpaMMax, - 3TO
npo0jeMa CerMEeHTUPOBAHUS BHELIHMX HUMEH.

OO6parute BHuUManue, 4ro B gupekruBe EXTRN He ykasbpiBaercs, 10 KakoMy cer-
MEHTHOMY PEruCTpPY HaJ0 CErMEHTHPOBATb BHEIIHEE MMSA. A 3TO BaXHO 3HAThb ACCEM-
Oyiepy, T. K. OT 3TOr0 3aBUCHUT, KaK OH JOJIKEH TPaHCIMPOBATh KOMAaHIY, COIEPIKALIYIO
takoe uMs. Hampumep, ecnm umsa X Hajo cerMeHTHpoBaTh no peructpy ES, torma ko-
manga MOV X,0 nomxHa BocnpuHuMaTthesi kak MOV ES:X,0, T. e. accembnep moi-
xeH no0aBnate npepukc ES:. Ho ecnu umsa X DOIKHO CErMEHTUPOBATHCS IO PETUCTPY
DS, torga mpedukc DS:, xoropslii mogpasymeBaercss B komanne MOV mo ymonganuio,
acceMOiep He JOJDKEH MoAcTaBiATh. KoHe4YHO, ecinu mnepej BHELMIHUM HMMEHEM SIBHO
ykasaH npedukc (manpumep, MOV ES:X,0), Torza mpoGiemM HeT, HO OOBIYHO HMEHa
yKa3bIBalOTCs 0e3 Impe(HKCOB, IO3TOMY M BO3HHKAeT IpobieMa ¢ BHIOOPOM IO yMOI-
YaHUIO CErMEHTHBIX DPErucTpOB JUld BHEIIHMX uMeH. B SA sra mpobiema pemaercs
cleayIomHuM 00pazoM:

1) BHENIHHE MMEHA KOHCTAHT ( T. €. ¢ Turiom ABS) He cermeHTHpyloTcs;

2) BHENIHME METKM M uMeHa mporeayp ( 1. e. ¢ tumom NEAR wmmm FAR) Bcerna
cerMeHTHpytoTcss 1o peructpy CS, mpuueM ans JalbHUX METOK U HPOLEAYP
(FAR) Bcerna ¢opmupyrorcs ganbHue nepexonbl, a pis Omnuskux (NEAR) -
6im3kue nepexonsl. Hampumep:

EXTRN L:FAR,M:NEAR

CALL L ; - CALL FAR PTR L
CALL M ; - CALL NEAR PTR M
3) st BHemHUX uMeH nepeMmeHHbIX (BYTE, WORD, DWORD) neiictByroT cie-

JyIOIUE MpaBHa:

- ecau aupexktuBa EXTRN ¢ umeHeMm pasmelieHa BHE KakKOTo-lubo mporpam-
MHOTO CErMEHTa, TO JIl00as KOMaHJa C 3TUM BHELIHUM UMEHEM TPaHCIUPYIOTCA
6e3 mpedukca, T. €. CUUTACTCH, YTO 3TO UMS JOJDKHO CEIMEHTHPOBATHCA IO pe-
THCTPY, KOTOPHIM B JaHHOM KOMaHJE IOAPa3yMEBAcTCA MO yMOTYaHHUIO;

- ecnnm gupektuBa EXTRN ¢ mmenem pasmenieHa BHYTpH NPOTPAMMHOIO CET-
MEHTa, TOTAA 3TO BHEIIHEE MM II0 YMOJYaHUIO CETMEHTHPYETCA II0 TOMY XKe
PETHCTPY, YTO M BCE MMEHA M3 DTOTO0 CETMEHTA.
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Ipumep:

EXTRN X:WORD
A SEGMENT
EXTRN Y:WORD

A ENDS
B SEGMENT
EXTRN Z:WORD

B ENDS
ASSUME ES:A,DS:B

INC X ; - INC DS:X
INC X[BP] ; - INC SS:X[BP}
INC V ; - INC ES:Y
INC Y[BP] ; - INC ES:Y[BP]
INC Z ; - INC DS:Z
INC Z[BP] ; - INC DS:Z[BP]

Takum obpazom, mecro s aupektuBsl EXTRN, BooOme roops, Hemb3st BbIOUpATh
IPOU3BOJILHO, OT ATOTO MECTa 3aBUCHUT, KaK OyqyT CErMEHTHPOBATBHCS IE€pPEeUYHCICHHBIE
B HEHl BHEIIHHE MMEHA.

Uto xe kacaercs aumpexktuBel PUBLIC, To ee MOXHO pa3memarp IJie YTOJHO.
OOBIYHO ee yKa3blBalOT B CAMOM Hayaje MOXYJIs - TakK Jierde yBUAETb, Kakue HMEHa
U3 3TOr0 MOJYJS 3KCIOPTUPYIOTCS, SIBISIOTCS OOLIMMU.

12.2.4. JlocTyn K BUELIHHM HMEHaM

VYkazaTh, 10 KAKOMY CETMEHTHOMY PErUCTpYy Kakoe BHEIIHEC UMs CErMEHTHpYeTCs, -
9TO TOJBKO IMOJjAeNa. OTO IMO3BOJNAET HPAaBWIBHO OTTPAHCIMPOBATH KOMAaHIBI, COJEp-
)Kallue BHEIIHME MMEHa, HO elle He 00eCIeYnBaeT MPaBIJIBHOTO BBIIOJIHEHHS 3THX KO-
MaHa. Hazmo emre, 4ToObI mpu cyeTe MPOrpaMMbl B CEIMEHTHBIX PETHCTpPaxX HAXOAMIHCH
HYXHBIE 3HAYEHHS.

PaccmoTpum Takoil mpumep:

; mMoayns Ml ; Moaynaer M2

A SEGMENT PUBLIC X
EXTRN X: WORD B SEGMENT

Y DV O X DW ?

A ENDS B ENDS

ASSUME DS:A

[Ipenmonoxum, 4T0 MBI HaxoxuMmcsi B mMoxyie MI, uro peructp DS yxke ycraHoBieHn
Ha HAa4aJlo CerMEHTa A M YTO MBI XOTHM BBINOJHUTH npucBamBanue X:=Y. Torma, ka-
3aJ10Ch OB, Ha/J0 BBIIIOJHUTH KOMaH/bI >e

MOV AX,Y
MOV X,AX

J[MATIOr-Mnd
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Opnnako 5710 He Tak. [louemy? IlepBas M3 3TUX KOMaHJ NpopaboTaeT MPaBUIbHO: MMS Y
BOCIIPMHMMAETCSI KaK COKpallleHue ajpecHoil mapsl DS:Y, a sta mapa u jaeT npaBUIIbHBIN
azpec siueiiku Y u3 cermeHra A. Ho BoT cuenyromas komanzaa Oyzner paboTaTh HENpaBHIIb-
Ho. MM X BocmpuHMMaeTcss Kak cokpamienue napsl DS:X, M 3T0 npaBHIBHO, HO BOT Te-
Kylee 3HaueHue perucrpa DS He obecreunBaeT NMpaBHIIBHOTO JOCTyNa K sdelike X U3 cer-
MeHTa B, n60 n1s npaBunsHOro poctyna K X peructp DS pomkeH ykasbiBaTh HE Ha Hayallo
cermMeHTa A a Ha Hauano cermenta B. CiienoBarenbHO, NpexJae 4eM BBIIOJHHUTH BTOPYIO
KoMaHJy, B peructp DS Hazno 3acnath Hawyano cermenrta B: DS:=B.

Kak sto cnenars? Wms cermenra B He onumcano B Momysne MI u He siBisieTcss AJsl HEro
BHEIIHUM, T. K. He yka3aHo B aupekTuBe EXTRN (ormeTnum, YTO MMEHa CErMEHTOB M HE
MOTyT OBbITh OOBSBIICHBI KaK BHELIHHE UMEHA), MO3TOMY YKa3blBaTh UM B B monyne MI Bo-
obmie Henmb3s. Ho ykasbIBaTh SIBHO 3TO MMs M HE HaJ0, €CIIM BCIIOMHUTH 1po onepatop SEG:
SEG X - 3T0 Kak pa3 ¥ ecTh Ha4yajo TOro CerMeHTa, rje omnucano ums X, T. e. SEG X = B.
TlosToMy HaM Hamo Ha caMOM Jiesie BBINONHUTH npucBauBanue DS:=SEG X.

C y4eroMm 3TOro M TOro, 4To, CKOpee BCEro, Haj0 COXpaHATh TeKyllee 3HaueHue (A)
perucrpa DS, nepecbuika X:=Y I0JKHA pEaln30BbIBATHCS TaK:

HOV AX)Y JAX:-Y

PUSH DS ;emactu DS (-A)

MOV BX,SEG X

MOV DS,BX ;DS:-B

MOV X, AX (X:«AX

POP DS ;BOCCcTaHOBUTH DS (-A)

Kax BHIHO, MOJNy4yMJIOCE TPOMO3JKO M HEYKIIOXKE, HNPUYeM BCE 3TO IPUXOIUTCS
HOBTOPATh TPU KaXIOM OOpalleHnu K BHemHeMy HMeHH. IloueMy Tak mnpou3ounio?
A moTtoMy, 4TO MBI TbITaeMcsi pabdoTaTb € pa3sHBIMM CEIMEHTaMH JAHHBIX, HCIHOJB3Ys
TOJIBKO OJIMH CEIrMEHTHBIH peructp. M3-3a 5TOro HaM NPHUXOIUTCS YCTaHABIMBATH ATOT
pEerucTp Ha HA4ajao TO OJHOIO CErMEHTAa, TO APYroro, MPHUXOIUTCS TO CllacaTh 3TOT pe-
THCTP, TO BOCCTaHaBIMBaThb. SICHO, YTO MbI CYILIECTBEHHO 00JeryuMM cede *KM3Hb, €CIIU
JUIl KaXJIOr0 CerMeHTa OyJeM HCIIONIb30BaTh CBOH COOCTBEHHBIH pErucTp, HarpuMep,
peructp DS jis cermenta A u peructp ES nns cermenra B. [laBaiite Tak M crenaem:
yCTaHOBUM OAMH pa3 peructp ES Ha Hauanmo BHemHero cermeHtra B, a 3arem Oynem
ucnonb3oBaTh ES npu kakaom oOpalleHHH K MMEHaM U3 3TOr0 CerMeHTa:

MOV AX,SEG X
MOV ES,AX

MOV AX,Y
MOV ES: X,AX

OTMeTHM, 4TO B 3TOM Ciydae y>k€ HeT HEOOXOAMMOCTH CIELHMAIBHO MOMELATh JH-
pextuBy EXTRN X:WORD BHyTps cermMeHTa A, HMKAaKoW BBI'OJbI 9TO HaM HE JacT.
OTy AUPEKTUBY MOXKHO Pa3MECTUTh M BHE IPOTPAMMHBIX CErMEHTOB, HallpUMep, B ca-
MOM Hauajie Moiyssi M1, rae ee mpoie BCero 3aMeTHTh.

Tak 00bYHO pemraerTcst mpobyieMa JOCTyNa K BHELIHHM IepeMeHHbIM. UTo ke Kacaercs
JIOCTyNa K BHEIIHMM METKaM HJIM MpOoLeIypaM, TO 3/1€Ch CUTyallusl CyLECTBEHHO IPOIIE.
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PaccmoTpum Takoil mpumep:

; Moaynab Ml ; Moaynb M2
EXTRN L:FAR PUBLIC L
S . C SEGMENT
JMP L

Kaxk yxe Obl10 cka3aHO, BHEIIHHE METKU BCErjla CerMeHTupyrorcs no peructpy CS,
IpUYEeM €CIH OHU OOBSBIICHBI KaK JaJbHHUE, TO JUIl HUX (OPMUPYIOTCS HalbHUE IIepe-
xonbl. IlosTomy B Hamem mnpumepe komanza JMP L Oyxer BocnpUHHMMAThCs Kak KO-
manzna JMP FAR PTR L, MalIuHHbBIA 3KBHBaJIEHT KOTOPOH BBIMIAMUT TaK:

KOIT seg(L):ofs(L)

ITo sroit mamuHHOM komaHzme B peructp CS 3anocurcs seg(L)=C, a B peructp IP
sanuceiBaercst ofs(L), T. e. mepexox B cerment C Ha MeTky L mpousoiizer npaBHIbHO
6e3 KakuX-1100 JONOJHUTENBHBIX Mep C Hallel CTOPOHBI.

12ii. IIpumep MHOroMoayJbHOii MpoOrpaMmbl

JIns WIIIOCTpalMM BCEro CKa3aHHOI'O PacCMOTPUM KOHKPETHBIH NpHMEp MHOIOMO-
JyJIBHOIM TIporpaMMbl, KOTOpasi BBOAMT TEKCT, cojepxamuii He Ooiee 100 cuMBOJIOB H
OKaHYMBAIOIUIiC TOYKOM, U 3aT€M BBIBOJWUT €ro B OOPaTHOM IOPSJIKE, 3aMCHUB B HEM
Bce OOJIBIINE JIATUHCKUE OYKBEI Ha COOTBETCTBYIOIIHE Malible OYKBEL.

OOBIYHO B BHAE MOAYJIS OIMCHIBAIOT HAbOp NpOIENyp M AAHHBIX, HCIOIb3YyEMBIX
IPYTHUMH MOIYJAMH. Tak ke MOCTYyNHM M MBI, JUIS 4ero pasfeluM Hally IporpaMmy Ha
JIBa MOXYJIA - TOJIOBHOII M BCHOMOTAaTeNBHBIH. Bo BcrmomoraTtensHOM MOAyJe OIHMIIEM
nepemennyto EOT, 3HaueHHEM KOTOPOH SBISETCS CHMBOJ, CIy>Kallud KOHLIOM BBOJA
tekcra, u npouenypy LOWLAT, 3amenstomyto GOJbLIYIO JTaTHHCKYI0 OYKBY Ha Malylo.
I'onoBHO# k¢ MOIyslb OyIeT BBOJUTH TEKCT, 3alHCHIBATh €0 B HEKOTOPHIH MaccuB
B 00paTHOM MoOpsAJKe, MONYTHO 3aMeHss ¢ nomombio ¢yHkuun LOWLAT OGonpmme
OyKBBI Ha Majble, 1 B KOHIIE Pacle4aracT 3TOT MAcCHUB.

BCHOMOFaTCJ’lebIﬁ MOIlyJ'Ib
PUBLIC EOT, LOWLAT
D1 SEGMENT
EOT DB '.' ;CUMBOJ KOHIIa BBOJa
D1 ENDS
CI SEGMENT
ASSUME CS:Cl1
LOWLAT PROC FAR
;upoueaypa mepeBojga OOJNBIIMX JTaTHHCKUX OYKB B Maible
;Ha BXxone: AL - nwboit cuMBOxI
;Ha BbeIXxoge: AL - mamas OGykBa, ecium AL - Oonbpmas naTuHCKas
; (nnaue AL He MeHsAeTCH)

LMATIOr-MAOU'
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CMP AL, 'JI' ;AL<'A' umm AL>'Z' -> NOLAT
JB NOLAT
CMP AL,'Z'
JA NOLAT
ADD AL,-'A'+'a' ;AL:-(AL-'A')+'s'
NOLAT: RET
LOWLAT ENDP
CI ENDS
END

;TOTOBHOH MOIYyTb
INCLUDE 10.ASM
EXTRN EOT:BYTE, LOWLAT:FAR
S SEGMENT STACK
DB 128 DUP(?)
S ENDS
D SEGMENT
TXT DB 100 DUP(?),'S$'
D ENDS
C SEGMENT
ASSUME SS:S, DS:D, CS:C
START: MOV AX,D

MOV DS,AX ;DS-D  (mas moctyma x TXT)
MOV AX,SEG EOT
MOV ES,AX ;ES-D1 (ans noctyma k EOT)
MOV SI,100
OUTCB '>' ;TIPUTIAIIEHHE K BBOJY
INP: INCH AL JBBOJ CHMBOJIA
CMP AL,ES:EOT ;KoHem BBomga?
JE PR
CALL LOWLAT ;3aMeHa CHMBOJIa
DEC SI
MOV TXT[SI],AL ;3anmuch cumBoaa B koHen TXT
JMP INP
PR: LEA DX, TXT[SIJ
OUTSTR ;BeiBoa  TXT
FINISH
C ENDS
END START

12.3. IIapamertpsl aupextuBsl SEGMENT

B MHOromoaynabHO# mporpamMme BO3HMKAaeT emle onHa npobiema, cBA3aHHas C B3a-
HUMHBIM PDACIOJTOXCECHHUEM CETMCHTOB €€ MO}IyHCI‘;I. Ecnu ne NpEeANNPUHUMATH KaKuXx-1ubo
CII€HHAaIbHBIX MEpP, TO B OGBC}IHHCHHOﬁ nporpaMmme CErMeHTBI 6y)1yT pacnoaraTtbcsa

B CJEAYIOMEM MOpsAAKe: CHavana OyAyT HMJITH CETrMEHTHl MOJYJs, YKa3aHHOTO MEPBBIM
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B mpuka3e LINK, mo xoropoMmy BbI3BaH KOMIIOHOBIUHUK, 3aTeéM OYyIyT MITU CErMEHTBI
MOJyJs, yKa3aHHOTO BTOPBIM, U T. I. DTO He Bcerda ynooHo. MHorna Hy»KHO pacHoiI0XUTh
CErMEHTbl B MHOM IOPSJKE WM XKelaTelbHO oObeauHeHue ("ciausHue") HEeKOTOPhIX Cer-
MEHTOB M3 Pa3HbIX MopyJieil B enxuHblil cermeHT. Tak BoT, B SIA uMeercs cpeiacTBoO, ¢ IO-
MOMLIBbI0 KOTOPOTO MOXKHO BJIMATH HAa PACIONI0XKEHUE CEIMEHTOB B OKOHYATEJIbHON IpOr-
pamme. OTHUM CPEICTBOM ABIAOTCS napamerpbl aupektuBsl SEGMENT, ¢ kotopoit Ha-
YMHAIOTCSA ONMCaHMUS NPOTPAMMHBIX CEIMEHTOB.
B o6mewm cnyuae gupextuBa SEGMENT umeer cienyromuii Bua:

cuus cersieHta> SEGMENT [<BripaBHHBaHHe>] [<oObeamHenue>] ['<kmacc>']

JIroObIe nmapamMeTpbol MOTYT OTCYTCTBOBATb, HO €CJIM OHU €CTb, TO HOJIXKHBI OBITH TIC-
pEYUCIICHBl B YKAa3aHHOM IOPSJKE. Hle{eM Apyr OT ApyTra 3TH IapaMeTpbl OTHACJIAIOTCS
Hp06CHaMPI, a HE 3allsITbhIMHU.

PaCCMOTpI/IM KaXIbIA U3 3THUX ImapaMeTpoB.

12J.1. Ilapamerp "kmacc"

B sToM mapamerpe B OJUHOYHBIX KaBBIYKAX YKa3bIBAa€TCS HEKOTOPOE UMs, KOTOPOE
paccMaTpuBaeTCs KakK MMS Kilacca, K KOTOPOMY Mbl PEIIMIM OTHECTH Hall CErMEHT.
3aueM HYXXHBI 3TH KJ1acchl?

Kax yxe cka3aHo, npu oObeIMHEHUH MOAYJEH B €IAUMHYI0 IPOrpaMMy KOMIIOHOBIIMK
OyzeT pacnojaraTb CEIMEHTBI ATHX MOJyJeH B CleIylOIleM IOpsAKe: CHayala B IpOr-
pamMe OyAyT MITH BCE CEIMEHThI MOJIYNs, yka3aHHoro B aupektuBe LINK nepsbiM, 3a-
TE€M - BCE CErMEHTBl BTOpOro mMoayis H T. 4. Ho uHorza »keinaTenbHO pa3MellaTb Cer-
MEHTbl B MHOM mnopsiake. Hampumep, 4acTo XOTAT Pa3sMECTUTh PSAOM "pOJICTBEHHbIE"
CErMEHThl (CKaXX€M, CErMEHTbl KOMaHJ MM CErMEHThl JaHHBIX) M3 Pa3HbIX MOJyIeil.
Tak BOT, ecinM Kakue-TO CETMEHThl OTHECEHBl K OJHOMY Kjaccy, TO B OKOHYaTEeIbHOM
IpPOrpaMMe KOMIIOHOBLIMK PACIOJOXKHUT UX pagoM. OTMETHM IpH 3TOM, 4TO BCE Cer-
MEHTBI, Ul KOTOPBIX HE yKa3aH KJIacC, CUUTAIOTCS OTHOCAIIUMUCS K OJHOMY M TOMY
Ke Kiaccy ¢ "mycThIM" HUMEHEM.

Ilycts, k mpumepy, B mporpamme umerorcs moayau Ml u M2, cocrosmue u3 cie-
IYIOIHMX CErMEHTOB (CM. ClIeBa; AJS KPAaTKOCTH A KaXkJOro CErMeHTa yKa3bIBaeTcs
Tonbko ero aupektuBa SEGMENT):

mooyne Ml Mmooyne M2 npozpamma M Knacc
A SEGMENT 'DATA' C SEGMENT 'DATA' A DATA
C DATA

B SEGMENT D SEGMENT 'CODE' B
E SEGMENT D CODE

u IyCTb MbI 06’I>GIII/IH$ICM 9TU MOAYJIM IO ITpUKa3zy:
LINK MI. 0BJ+M2. OBJ, M. EXE;

Tornma B nporpamme M cermeHTBI 6y[[yT PpacroJIOKCHbI TaK, KaK YKa3aHO CIlpaBa.

ANATIOr-MUoN'
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IToyemy mmenHo tak? CHayalla KOMIIOHOBIIMK IIPOCMATPHUBAET IEPBbIH U3 YKa3aHHBIX
eMy moxyied, T. e. MI. Ero cermeHThl, OTHOCAIIMECS K pa3HbIM KjaccaM, He mepe-
YIOPSZI0UNBAIOTCS, @ PACIIONAraloTCs B TOM MOPSJKE, KaK OHH 3alucaHbl B Moayie: A B.
Jlanee KOMITOHOBIIMK NPOCMATpUBAaeT cerMeHThl Moaysss M2. IlepBblif M3 HUX - CerMEHT
C - umeer xiacc DATA. KoMNOHOBIIMK CMOTPHUT, ObUI JIM paHee CErMEHT TOr0 XKe
kiacca. Jla, ObUI, 5TO CErMEHT A, IO3TOMY KOMIIOHOBIIMK pasmemiaer C Beciaen 3a A,
"orompuras" B: A C B. Cuenyrooumii cerment D umeer xmacc CODE, Ho cpeamn
HpeAbIIYIINX CErMEHTOB He OBIJIO CerMeHTa TaKoro Kjacca, M03TOMY KOMIOHOBIIHUK pa3-
memaer D B koHue nociuenosarensHoctu: A C B D. ITocineauuii cermenT E orHOCHTCS
K KJ1accy ¢ "mycTeIM" MMEHeM, a Tak Kak JI0 3TOro yxe OblI cerMeHT B Toro xe kiacca,
TO KOMIOHOBIIUK pacnoJiaraet ero Beael 3a B u nepen D. Ilockonbky Ipyrux cerMeHTOB
U MOAyJieil HeT, TO JaHHOE PACHOJI0KEHUE CETMEHTOB SIBISETCS OKOHYATEIBHBIM.

12.3.2. IlapameTp "oObenuueHue"

Oror mapaMmerp MoxeT npuHuMarth ciuexyromme 3Hadenus: PUBLIC, STACK, AT
u COMMON.

3nauenue PUBLIC

Kak yxe ckazaHo, cerMeHTHl OJHOTO Kjlacca BCErJa pPacHojiaraloTcsi B MaMATH ps-
noM. OnHAKO KaXIbli M3 HUX COXpaHseT CBOIO HE3aBUCHMOCTb. OJTO O3HAYaeT, 4TO
npexjae 4eM oOpaTUThCS K JI000MYy M3 3THX CErMEHTOB, HAJ0 YCTAHOBHTh COOTBET-
CTBYIOIMH CErMEHTHbIH PErucTp Ha Hayajlo JaHHOI'O CErMEHTa. A 3TO JHIIHME KOMaH-
IIbl, JIMIIHUH pacxXoll BPEMEHH. DTOr0 MOXHO H30ekaTb, €CU OOBEIUHUTH CErMEHTHI
B eMHBbII cerMeHT. Hampumep, MOXHO cuMTaTh, YTO B Halleil mporpamme uMeics
TOJIBKO OJIMH CEIMEHT JaHHBIX, HO N0 KaKUM-TO NMPUYMHAM MBI ONHCAJIU €r0 110 4acTIM
B pasHBIX MOJYJSX, M BOT Telepb, NPH KOMIIOHOBKE MPOrpaMMbl U3 MOJYJeH, Mbl
co0Opany 3T YacTH BMECTE€ M IOJYYMINM €AMHBIH MCXOJIHBIH CerMeHT HaHHbIX. Temneps
JIOCTaTOYHO OJWH pa3 yCTAaHOBUTb COOTBETCTBYIOIIMI CETMEHTHBIH PETHCTp HAa HA4alo
€JIMHOTO CETMEHTa U Jajiee, He MEHss 3HAa4eHHE PETUCTPA, OCYHIECTBIATH IO HEMY
JIOCTyNIl KO BCEM s4elKaM CEerMeHTa.

Takoe oObegUHEHHE CErMEHTOB IIPOUCXOAUT, €CIM B KayecTBe Iapamerpa
"o0benunenue" B qupektHBax SEGMENT, HauMHAOmMUX 3TH CETMEHTHI, YKa3aHO CJIOBO
PUBLIC. bonee TouyHO mpaBuiio 0OBEJMHEHUS CIEAYIOLIee: KOMIOHOBIIMK OOBEIUHICT
B OJIMH CETMEHT TaKHe CerMEeHTHI (U3 JII00BIX MOJyJIeH), y KOTOPBIX OJHO U TO K€ HUMsl, KO-
TOpbIe OTHOCSITCS K OHOMY M TOMY ke Kiaccy u B qupektuBax SEGMENT koTopsix yka-
3aH Tun oobeanHenuss PUBLIC. Ecnu xoTd OB OJHO M3 9THX TpeX YCJIOBHH HapylIEHO
(y cerMeHTOB pa3Hble MMEHA, pa3Hble KJIACChl MIM pa3Hble THIBI O0BEIMHEHMS), TOTJa
CerMEHThl He 00BbEeUHAIOTCS. B 4acTHOCTH, CErMEHT, Il KOTOPOTo HE YKa3aH mapameTp
"o0benuHenne", He OyneT 00beANHATHCS HU C KAKUM JIPyTUM CEIMEHTOM.
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Ipumep:
mooynv Ml mooyne M2 Mmooyne M3 npozpamma
A SEGMENT PUBLIC 'Q' C SEGMENT PUBLIC 'Q' A SEGMENT 'Q' AMI)
AM2)
B SEGMENT A SEGMENT PUBLIC 'Q' C
A(M3)
B

B oxoHuUaTeIbHOWM IporpamMme cerMeHTHl A u3 Moxyined Ml um M2 oObequHEHSI
B ofMH cerMeHt, a cerMeHTsl C u3 M2 m A u3 M3 pacnonaralorcss psioM C 3THM
0o0mMM CErMEHTOM, T. K. MMEIOT TOT e Kiaacc Q, HO He OOBeAUHSIOTCS C HHM,
nockosibky y C uHoe ums, a y A u3 M3 He ykazan napamerp PUBLIC. Ormerum, uto
ecnu Obl cerMeHT A w3 Moayssi M2 He o0benuHsICs ¢ cerMeHTOM A mu3 Moxnyns MI, to
OH pacmojarancs Obl Bciel 3a cerMeHTOM C, HO 00ObeJUHsSIEMble CEIMEHTbI, KOHEUHO,
pa3MeIaTcs psaaoM, "oToABHras" OCTalbHBIE CETMEHTHI.

Tenepp yTOYHHM, B ueM pa3HHLIA MEXAy OObEJUHEHHEM CETMEHTOB M IPOCTO
pacIoJI0XKEHHEM CETMEHTOB PAJOM B maMaTH. IlycTb umerorcs aBa MOIyJIs:

;Moayinb Ml ; ofs ;Moaynb M2 ; ofs
EXTRN Z: WORD R PUBLIC Z ;

A SEGMENT PUBLIC 'Q' R A SEGMENT PUBLIC 'Q' R

X DW ? ;00 Z DV ? ;00

Y DB ? ;02 A ENDS R

A ENDS 5

u myctb peructp ES ycraHoBneH Ha HawaTto cermeHta A m3 MI1. Paccmorpum, kxak Oy-
JIeT TPaHCIUPOBaTbCA M BBINONHATHCS kKoMmanga MOV BX,ES:Z uz mogyns MI.

Ecin O6b1 06a cermeHTta A He OblIM OOBbEIUHEHBI (HANpUMEp, y OJHOTO M3 HHUX
He Obuto Obl mapamerpa PUBLIC), Torma cMemeHMs HMEH B KaXIOM W3 HUX
OTCUUTHIBATHCH OBl OT Haudayla cerMeHTa (cM. KosoHKH ofs). Ilostomy umsa Z B Hamei
KoMaHze OblIo Obl 3aMeHEHO Ha cMmelieHue 0:

MOV BX,ES:Z ==> MOV BX,ES:0

[Tockonbky, coriiacHO HamieMy IpenanoyiokeHuto, peructp ES ykasbiBaeT Ha cer-
MeHT A u3 Mmoxyns MI, To sTa komaHaa npopaboTaeT HempaBHIIbHO: B peructp BX
Oyner 3ammcaHO 3HAa4YCHHWE INepeMeHHoW X, a He mepeMeHHoW Z. [lnd NpaBHIBLHOTO
JIOCTyNa K NMEpeMEeHHOW Z HaJgo Iepe] Hamed KoMaHAOW ycTaHOBUTh peructp ES
Ha Ha4aJo cerMeHTa A m3 Monyis M2, a 3To numHMe KoMmaHAbl. M 31eck He urpaer
HHUKAKOW POJIM, PSJIOM JIM B HMaMSTH PACIIOIOXKEHBI CETMEHTHI MJIM HET.

Ecnu xe oba cermeHTta A 00BEIMHEHBI, TOrHa CerMeHT A u3 Moxyinst M2 cumraercs
MPOJOJDKEHHEM cerMeHTa A u3 moayns Ml:

A SEGMENT . ofs
X DW ? ;0

LMATIOT-MNDU
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Y DB ? ;2

; (mpomyck 13 GaiitoB)
Z DV ? ; 10h
A ENDS

OTO O03HayaeT, YTO TENEPb CMEIIEHUS BCEX HUMEH 3TOro OOBEIUHEHHOTO CErMeHTa
OyIyT OTCUMTBIBATHCS OT Hayasla JAHHOTO CErMEHTa M MMEHHO Ha 3TH CMeLleHus OyayT
3aMEHAThCA MMeHa (TaKuM IIepecyeToM M KOppeKlHueil KoMaHI 3aHMMaercss KOMIIO-
HoBmuMK). Hanpumep, ums Z tenepb OyneT 3aMeHAThCS He Ha cMmemeHue 0, a Ha cMme-
menune 10h. I[Towemy ma 10h (=16), a He Ha 3?7 3;mech HaZO BCIOMHHTH, YTO CETMEHTHI
pacroaraioTcst B NaMsATU C afpecoB, KpaTHBIX 16, U 3TO mpaBuiO AeicTByeT, Jaxe ec-
M cerMeHThl 00benuHsAoTcs. [loaToMy cermeHT A u3 M2 MoaCOeIUHSAETCS K CErMEHTYy
A w3 MI, HO He BIPUTHIK, a C ONMXalIIero agpeca, KpaTHOTO 16, M TeM CaMBIM MEX-
Iy nmepeMeHHbIMH Y M Z Oyner ocraBieHO cBOOOAHBIMHM 13 0GaiiToB (OT 3TOrO 3a3opa
MOXHO M u30aBUThCH - cM. pasn. 12.3.3). Urak, cmemenue mmenu Z pasao 10h,
HO3TOMY B Hamielf koMaHzae ums Z Oyner 3aMeHeHo Ha 10h:

MOV BX,ES:Z ==> MOV BX,ES:10h

Ora KOMaHJa yXe NpopaboTaeT NMpaBUIbHO, MEHITH IEpe] HEH 3HaueHHe perucrpa
ES He Hago.

Takum oOpaszom, oObenHHEHUE (CIMSIHNE) HECKOJBKHX CETMEHTOB O3HA4aeT, 4TO 3TH
CerMeHTHl OyOyT pPAacIoOJIOKEHBl B TAaMATH pPAJOM M, TJIaBHOE, CMELICHHS BCEX HMEH
13 3TUX CErMEHTOB OYyAyT OTCUMTHIBATHCA OT Hadasla OOBEJUHEHHOTO CErMEHTa. OTO
U TIO3BOJISIET OAWH pa3 yCTAaHOBHUTh KAKOW-TO CETMEHTHBIH PErMCTp HAa Hayauo o0Iero
CerMeHTa W Jajee, He MCEHss 3HA4YE€HHE PETHCTpPa, HCIOIb30BaTh €ro M JIOCTYNa KO
BCEM MMEHaM OOIIEro CerMeHTa.

3nauenue STACK

Ecnu xakme-To cerMeHTHl (M3 MIOOBIX MOJYJeH) UMEIOT OJHO M TO K€ HMMf, OTHO-
CATCA K OJHOMY M TOMY € KJIacCy M Il KaXkJOro M3 HMX yKa3aH THI OObeIMHEHMs
STACK, TO 3TH cerMeHTbl OOBEJUHSIOTCS B OJAMH CETMEHT - TaK K€, KaK M CEerMeHTbI
tuna PUBLIC. (Otmerum, urto apyr c¢ apyrom cermentsl thnos PUBLIC u STACK
He o0benuHsAOTCs.) PasHuna Mexay STHMH JABYyMs TUIAMM IIPOSIBISAETCS B TOM, UTO
o0beaunennblit cermeHT THna STACK paccmarpuBaeTcst Kak CErMEHT CTe€Ka, U UMEHHO
Ha HEro Imepe] BBIIOJHEHMEM IPOrpaMMbl OyAyT ycTaHOBiIeHbI peructpsl SS u SP
(na cerment tuna PUBLIC Hukakue perucTpsl aBTOMaTHUECKU HE YCTAHABIMBAIOTCH).

Ecnu B nporpamme HeT Hu ofgHoro cermenta tTuna STACK, TO KOMIOHOBIIMK BBIAACT
Ha skpan IIK npenynpexaenue o6 3Tom. Ecin ke uMeeTcst HECKOIBKO TAKUX CETMEHTOB,
TO peructpsl SS u SP ycTaHaBIuBalOTCS Ha TOT U3 HUX, KOTOPbIH (MM 4acTh KOTOPOToO,
€CJIM OH MOJIyueH CIUSHUEM) TOCIEIHUM "TONajcs Ha ria3a" KOMIOHOBLIMKY.

3nauenue AT <koncmanmuoe evipaxcenue>
B BbIpakeHHHM HE JOJDKHO OBITh CCHUIOK BIEpel. 3HAYCHHE BBIPAKEHHS TPAKTYETCS
Kak HOMEp HEKOTOpPOr0 CEerMeHTa IaMsiTH, T. €. Kak abCOJIOTHBIH axpec cermMeHTa 0e3
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nociaeHuX 4eTbipex OutoB. IIpu (KMMHBIH cermeHT ¢ napamerpoM AT Hu ¢ kKeM He
o0benuHseTes, a pacnojaraeM M I aMsTH 110 yKa3aHHOMY ajapecy. Hampumep, cermeHT

VIDEO SEGMENT AT OBEOOb
D* 25%*80 DUP(?)
VIDEO ENDS
Oyzner pacnoyioxeH ¢ abconroTHOO anpeca 0B800Oh u 3aiimer 2000 cioB (3aech Haxo-
JUTCS BUJICOMAMATh, COACPKHMOE KOTOpoil oToOpaxkaercs Ha skpan [1K).

C mnomomnipto AT-cermenTon oOBIMHO BBOZAATCS acceMOJIepHbIe 0003HAYEHUsS IS
(DMKCUPOBAHHBIX yYacTKOB OIEPATHUBHOI MaMsTH (BEKTOpa NpephIBaHUM, BUACONAMSITH
U T. 1m.). YroObl HEe MEHSH, COJEPKUMOE I3THUX YydacTKoB, B cocrtaB AT-cemeHTOB
HE JIOJDKHBI BXOJAWTH HPEUIOKCHHS, MOPOXKIAIOIINE MAIIMHHBIN KOJ, T. €. 3alpelleHb
nmo6bie KoMaHbl, qupekTuBel DB, DW u DD ¢ onepangamu, OTIMYHBIMH OT ?, U T. II.
Ecau nonoOHBIE mNpeayoXeHHWs BCE-TaKM HMEIOTCS, TOTJa KOMIIOHOBIIMK OJIOKHPYET
3alKch B MaMATh MX MalIMHHOI'O KOJa.

3nauenvr* COMMON

Bce cerMeHTBI, KOTOpbIE MMEIOT OJHO M TO )K€ MMs, OTHOCATCS K OZHOMY M TOMY XK€
kinaccy u B aupexktuBe SEGMENT koropsix ykazan napamerp COMMON, komno-
HOBIIMK pa3MeIlaeT B MaMATH C OAHOIO M TOTO K€ a3peca (¢ aapeca, 10 KOTOPOMY
ObUI pa3MelleH MepBbIH M3 DTUX CErMEHTOB), HAKJIAAbIBas MX COJIEPKHMOE JpyT
Ha Jpyra. Pe3ynbTHpYIOIMH CErMEeHT UMeeT AJIHHY HanOOJBLIEro U3 3THX CErMEHTOB.

COMMON-cerMeHThl HCHOIB3YIOTCS TOrZA, KOTJa OJHH M Te XKe SYEeHKH NaMsITH
JKeJIaTeIbHO MMEHOBATh I10-pasHOMY B pPas3HBIX MOAYJsAX Tnporpammsl. Hanpumep,
B [IpOrpamMMe, B COCTaB KOTOPOH BXOJAT CIELYIOIINE MOJYIIH:

;Moayns Ml ;Moayns M2

S SEGMENT COMMON S SEGMENT COMMON
A DB 1 X DB 3

B DD 0 * DB ?

S ENDS S ENDS

Ha o0a cermMeHTa S OyJneT OTBEACHO 5 OaWTOB, MpHYEM NEPBBIA M3 ATHX OAMTOB - 3TO
OJIHOBpEeMEHHO M 0alT A (c Touku 3penHus momyias MI), u OGaiit X (¢ TOUKH 3peHHs
Monynsi M2), Bropoil 0alT - 3TO Havayio ABOHHOro cioBa B B moayne MI u mepemeH-
Has Y B Mmoxayine M2, a ocraBmmecs Tpu OaiiTa - NMponoJDKeHHE NepeMeHHoi B (s
moaynst MI1). Ilpu stom, ecnum B mpukaze LINK moxyns M2 Obur ykazan mociie Mo-
nynast M1, B mepBom OaiiTe pe3ysibTHPYIOIIEr0 CErMEHTa OKaXKETCS YMCIO 3, 3HaYeHUE
BTOpOro 0Oaiita OyJaeT HeoNpeneIeHHBIM, a OCTalbHble TpH OaliTa OyayT HyJIEBBIMH.

1233. Iapamerp "BbIpaBHHBaHUE"

Kak ™Mbl yxe Bumenu, npu ob6benunenuun cermentoB tuna PUBLIC wmmm STACK
MOJET 00pa3oBaThCs 3a30p MEX1y cerMeHTaMHu. Ecnu nns HeoObeaMHSEMBIX CErMEHTOB
TakoW MpPONyCK HEoOXoAMM (HE3aBUCHMBIH CErMEHT IOJDKeH HauyMHAThCs C ajpeca,
KpaTHOro 16, 4ToOBbl Ha €ro Hayajlo MOXXHO OBLIO YCTAaHOBUTb CETMEHTHBIH PEructp),

JNATIOr-Muon’
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TO 11 00BbEAMHEHHBIX CErMEHTOB 3TOT 3a30p - JHUIIb noreps mamsatH. Ilostomy B SA
HpeyCMOTPEHO CPEJICTBO, MO3BOJAIONICE, YHUUYTOKATh TaKHe 3a30pbl, a TOYHEE - pery-
JMPOBATh HAYaJO Pa3MEIIEHHs CEerMEHTOB B NaMATH. ODTHM CPEJICTBOM SBJISETCS Hapa-
meTp "BblpaBHMBaHuMe" naupexktuBbl SEGMENT: o ykasblBaer, ¢ ajpeca Kakoi Kpar-

HOCTH IOOJIDKCH HaA4YWHAThCAd CCTMCHT.

Bo3MoxHbIE 3Ha4Y€HHUS JaHHOTO ImapaMeTpa

1 COOTBETCTBYIOLIME UM HadaJbHBIC aJJpeca CETMEHTOB TAaKOBBI:

BYTE -
'WORD -
PAHA -
PAGE -

Onuxamun
Onuxanmun
Onmxanmuii

Onuxanmuii

cBoOOIHBIH anpec;

ampec,
anpec,
anpec,

KpaTHBIH 2;
KpaTHBIH 16

KpaTHBIH 256

(maparpad);
(cTpaHuna).

Hanpumep, B mporpamme, cojepikaliei cieayloniue MOMyIH:

;HOAY I MI
A SEGMENT
X DW ?
Y DB ?
A ENDS

PUBLIC 'Q'

;Monyns M2
A SEGMENT BYTE PUBLIC 'Q'

Z DW ?
A ENDS

Oyzner oOpa3oBaH €IMHBIA CETMEHT A:

A SEGMENT
X DW ?
Y DB ?
Z DW ?
A ENDS

IpUYEM COJEpKHMOE cerMeHTa A u3 moxmyiss M2 Oynmer 0e3 mporrycka IOACOSIUHEHO
K NpeUIOXKEeHUsIM cerMeHTa A u3 monyns MI, mosromy cmemeHue umeHu Z Oyner
paBHO 3, a He 10h, xak OpuTO B mpumepe u3 pasa. 12.3.2.

OtmernM, uto eciau B gupektuse SEGMENT mnapamerp "BolpaBHUBaHHE" OIyIICH,
TO Mo ymonuaHuio Oepercs 3HaueHue PARA. MIMeHHO mo 3TOH mpHYMHE y HAc A0 CHUX
[IOp BCE CErMEHTBl HAUMHAIUCh C aJpecoB, KPAaTHHIX 16.
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BBOI-BbIBOA. ITPEPBIBAHUSA

Llens mamHOil raBEl - paccMoTpeTh, kak B [IK ocymecTBasieTcs BBOI-BBIBOL M Kak
MOJXHO peann3oBaTh Te omepanuu BBoja-eiBoga (INCH, OIHIIT u 1. m.), KOTOpBIMU
MBI NOJIB30BAJIUCh B MPEABIAYLICH YacTH KHHUTH.

13.1. Komauanl BBOJa-BLIBOJA

Bce yctpoiictea OBM mnpuHATO AenuTh Ha BHYTPEHHHE W BHEIIHHWE. BHyTpeHHHe
ycTpoiicTBa - 3T0 meHTpanbHBIN mpoueccop (LIII) m omeparuBHas maMATh, a BHEUIHHE -
BCE OCTaJbHBIE yCTPONCTBA (BHEMIHAS NMaMATh, KJIaBHATypa, AMCILIEH, MPUHTED U T. A.).
B mmupokoM cMmpIciie, MOA BBOAOM-BBIBOJOM IOHHMAeTcs OOMeH HMH(pOpManuerd Mexmy
LIT n ar066IM BHEmHUM ycTpoiicTBoM. IIpm 3Tom "oTcuer" Bemercs ot LII: BBOX - 3TO
nepenada nauHeix B LII u3 BHemHero ycrpoiicTBa, a BBIBOJ - nepenada gaHHbeix u3 LIIT
BO BHEIIHEE YCTPOMICTBO.

B IIK mepenaua mapopmanun Mexay LIl m BHemIHMMM yCTpoWHCTBaMu, KakK NpaBH-
70, OCYMECTBIsAETCS depe3 MOopThl. IlopT - 3TO HEKOTOpPHBIH perucTp pasMepoMm B OalT
WJIH CJIOBO, NPUYEM ITOT perucTtp Haxoautcs BHe LIl m He MMeeT HMKAKOro OTHOLIE-
HUs K oObiuHBIM peructpam Tuma AX, SI u T. m. BooOme-To Bce MOPTHI SABISAOTCA
0alfiTOBBIMH, HO JBa COCEJHMX IOPTa PacCMaTPHUBAIOTCA KaK MOPT pa3MEepoM B CIOBO.
ITopter HymepytoTcsa, nx Homepa - oT 0 go OFFFFh. Takum o6pa3oM, HMOTEHIHaIbHO
MOXKeT ObITh 65536 MOpTOB, OJHAKO PEalbHO MX 3HAYMTENBHO MEHbIIE (HECKOIBKO Je-
cATkoB). C KaXAbIM BHEUNIHMM YCTPOHCTBOM CBS3aH CBOW MOPT HMJIM HECKOJBKO MOPTOB,
HX HOMEpa 3apaHee H3BECTHBHI.

Kax III, Tak u BHemHee yCTPOWCTBO MOXKET 3aNKChIBaTh HH(POPMALHIO B MOPT U MO-
*eT cunThiBaTh u3 Hero. Co ctopons! LIl (a TouHee, TOW MPOrpaMMbl, KOTOPYIO OH BBI-
MOJIHAET) 3TH ONEPALNU OCYMECTBISIOTCSA C MOMOIIBIO CIEAYIOMHUX MAaIIMHHBIX KOMaH:

Yrenne u3 moprta (BBox): IN AL,n mam IN AX,n
3anuce B mopt (BHBOm): OIT n,AL wmu OIT mAX

ITo xomannae IN B peructp AL (AX) mepeHOCHTCS COJAEpKHMOE IOpTa C HOMEPOM I,
a xomanga OUT peanusyer obpaTHoe JelcTBHE: B HOPT C HOMEPOM II 3alHCBIBAETCS
coxepxumoe peructpa AL (AX).

Howmep mopta (1) B 9THX KOMaHAax MOXeT OBITh 3aJaH ABOSKO - JIHOO SIBHBIM 4YHC-
aom ot 0 mo 255, nu6o peructpom DX, 3HaueHHE KOTOPOTO M TPAKTyeTCs KaK HOMEp
noprta. Hampumep:

IN AL,97h ;AL = mopt 97h
MOV DX,836
OIT DXAX ;mopt 836 AX

ITepBEIil BapuaHT OmepaHAa I HCIONB3yeTCs, KOTJa HOMEp ImopTa HeOOJNbLIIOW M W3-
BECTEH 3apaHee, a BTOPOH BapHaHT - KOTAa HOMEp IMOpPTa MOXET OBITh JTIOOBIM HIH
KOT[la OH CTaHOBHUTCS HM3BECTHBIM TOJBKO BO BpeMsI CUeTa IMPOTPaMMBL.

"AnAnor-mmoun’
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CueHapuii BBOJa-BBIBOJAa YEpe3 IMOPTHl CYIIECTBEHHO 3aBUCUT OT CIEHU(PUKH TOTO
BHEIIHETO yCTPOHCTBA, C KOTOPHIM BeIETCS OOMEH, HO JIOCTATOYHO THIIUYHBIM SIBIISCT-
csl cIeyIoIUi cueHapuil.

Yacto LII cBA3aH ¢ BHEIMIHMM YCTPOMCTBOM JABYMs NOPTaMH: 4epe3 OJUH IepenaroT-
csl JaHHBIC - 3TO IOPT JAHHBIX, a 4Yepe3 JAPYrod MepechbUIaeTCsl BCSAKOTO poja yIpaBilsi-
fomast mHpopmanus - 310 nopt ympasiaeHus. Korma LII (a Tounee, mporpamma, KOTO-
PYIO OH BBINOJHIET) XOYET HadyaTh OOMEH C KaKMM-TO BHEIIHUM YCTPOWCTBOM, TO OH
3alMChIBACT B MOPT YNPABICHUS 3TOr'0 YCTPOMCTBA ONpPE/E]ICHHYI0 KOMOWHAIMIO OUTOB,
KOTOpasi TPAKTyeTCsl KaK MPHU3bIB K YCTAHOBJICHHIO CBS3U. Ecim ycTpolcTBO (QyHKIHO-
HUpPYET M HE 3aHATO, TO B OTBET OHO 3allMCBIBAET B 3TOT IOPT JPYryl0 KOMOWHAIHIO
OWTOB, CHIHAJIM3MPYIOUIYI0 O TOM, YTO OHO rotoBo k oomeny. LI xe, BbDKIaB ompe-
JIeJICHHOE BpeMs, CUMUTHIBACT MH(POpPMAIHMIO W3 IOpTa M, €CIM TaM OKa3ajcs CHTHal
0 TOM, CBsI3b YCTAaHOBJICHA, HAYWHAET COOCTBEHHO OOMEH.

ITycts LII xoder 4TO-TO BEIBECTH. TOrja OH 3allMCHIBAET B MOPT YIPABJICHUS KOM-
OMHALIMIO CHMBOJIOB, TPaKTYyeMyI0 KaK KOMaHJa "BBIBOJM'", a B IOPT AAHHBIX - BBIBO-
IUMYI0 BENWYMHY (HampuMep, KOJ CHMBOJa). BHemHee e yCTpOWCTBO, CYHMTaB
U3 NOPTOB 3Ty MHGMOPMALMIO, 3alUCHIBAET B IIOPT YNPABICHHUS CUTHaN "3aHATO"
U HayMHAaeT COOCTBEHHO BHIBOJ (HampuMmep, IedaTacT CUMBOJ Ha Oymare). B 3To Bpems
LIT nmubo mepexoAHUT B COCTOSIHHE OXWIAHWS, ONpAamINBas (CYUTHIBAas) B ILUKIE MOPT
yopaBieHHus, JIU00 3aHMMaeTcs JApyroil paboTod - 1O Tex IMop, IMOKa B IOpTe
yOpaBieHHs HE CMeHHTCS curHai '"3ausato". Korjma BHemHee ycCTpOWCTBO 3aKOHYHUT
BBIBOJ, TO OHO 3aINCHIBAET B 3TOT IOPT CUTHaJ 00 YCIENIHOM 3aBEpIICHHH CBOEH
paboTel mwim curHan o0 omwuOke (Hampumep, mopBajiach Oymara B mpuHTepe). [lanee
LII nponomxkaer cBolo paboTy (HampuMep, OCYLIECTBISET CICIYIONIYI0 OIlepaluio
oOMeHa) WM Kak-TO pearupyer Ha cOoil B pabore ycTpoicTBa.

OcymecTBiIiATh MOJOOHBIM 00pa3oM BBOJA-BBIBOJ B KaXJOH IporpaMme - 3aHSATHE
Tpynoemkoe. OHO TpeOyeT 3HAHWS MHOTHUX TEXHHYECKHX JleTayeldl - HOMEPOB IIOPTOB,
YIPABJISIONIMX CUTHAJOB M CHTHAJIOB OTBETA, MOPSIKa ONpoca MOPTOB U T. I., IPUYEM
9Ta nHpOpMaIKsd pa3iIMdHa JJIs pa3HBIX BHEIIHMX yCTPOWCTB. A KpOME TOTO, B KaXI0#
HOBOW IIporpaMMe HPUXOJHUTCS 3aHOBO OIHCHIBATh BCE JCHCTBHS, CBS3aHHBIE C BBOJOM-
BBIBOZIOM, YTO, KOHEYHO, HAaKJIagHO. B To e BpeMs B OOJBIIMHCTBE MPOTpPaMM
UCIIOJIB3YIOTCS B OOLIEM-TO OJHU M TE XK€ OIEPalMM BBOJA-BBIBOJA. YUHUTHIBas BCE 1TO,
[IOCTYMAIOT TaK: OAWH pa3 OIMCHIBAIOTCS YacTO HCIIOJIB3yeMble OIEepaliiil BBOJa-BBIBO-
J1a, KOTOpPBIE CKPBIBAIOT BCIO "KyXHIO" pa0OTHl ¢ MOPTaMu, W STH ONEPAlHU BKIIOYAIOT
B coctaB omepanuoHHo# cuctembl (OC), moctosHHO Haxoxsmeiics B OIl, 4ToOBl MMH
MOrJIa HOJIb30BaThes J00ast mporpamma, BbinonHseMas Ha OBM. Takoil crmoco6 cyme-
CTBEHHO YIPOINAET JXU3Hb IPOTPAMMHUCTOB, MO3TOMY OOBIYHO HCIIONB3YIOT TOJBKO 3TH
omnepanuu W HE NOJB3YIOTCS HopTamMu Hampsmuk. C mopramu pa0OTalOT JHUIIb TOT/AA,
KOI'/Ia HaJ0 peain30BaTh KaKoi-HUOyab HEOOBIYHBIN, SK30THYECCKUN BBOJ-BBIBOJ.

B cBs3u ¢ 3TMM MBI Oosibmie He OyZeM TOBOPUTH O MalIMHHBIX KOMaHJIaX BBOJa-BbI-
BOJa M IIOpTaX, a pacCMOTPHUM HEKOTOpBIE U3 OIllepaluii BBOJA-BBIBOJA, KOTOpHIC
BKutoueHs! B coctaB OC.
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13.2. IlpepbiBanus. ®ynxuuu DOS
13.2.1 [IlpepbiBanus

Opnna u3 ocHoBHBIX 3amady OC - ympaBieHHe paboOTOW BCEX YCTPOMCTB, BXOJSIIUX
B coctaB DBM. [lns BemmonHeHus 3Tod 3amaun OC o0s3aHa, B 4aCTHOCTH, ONEPATHBHO
CIIEZIUTh 33 COOBITHSIMHU, MPOUCXOASLIMMU B YCTPOHCTBAX.

ITycts, x npumepy, LI1 BbINONHSAET HEKOTOPYIO NPOrpaMMy M IYCThb B 3TO BpeMs B Ka-
KOM-TO BHEIIHEM YCTPOMCTBE NMPOM30LLIO COObITHE (HAampuMep, Ha KIaBHaType Haxara
kiaBuina), Ha koropoe OC 1oJKHA MPOpearupoBaTh (HanpuUMep, 3allOMHUTH KOJ HaXKa-
To# KkiaBuimm). EcTecTBEHHO, *kJaTh MOKa 3aKOHYMTCS BBIIOJIHEHUE TEKYILEH Nporpam-
MBI HEJb3s, OHA MOXET paboTaTh elle AOJIT0 U 32 3TO BPeMs. MOXKET ObITh Ha)kaTO MHOTO
JOpYrUX KJIaBHII, TaK YTO MH(OPMAIMUSA O NMEpBOH M3 HAXKATHIX KJIABHII OyJeT moTepsHa.
Hano cpa3y, onepaTuBHO npopearupoBath Ha 3To codbiTHe. Kak 310 crenars?

B coBpemennsix 9BM srta mpobiema pemraercst ¢ momombio npepsiBanui. Korna B
HEKOTOPOM YCTPOHCTBE NPOUCXOAUT coObITHE, JocToiHoe BHUMaHus OC, 3TO ycTpoi-
ctBo nocbutaer B L{I1 crnenuanbHbli cUrHain, Ha3bIBAG@MbIH CHUTHAJIOM NpEpPbIBAaHUS WU
npocto npepsiBanueM. IlomyuuB Takoit curnan, LIII mpepbiBaer cBo0 00bIUHYIO pabo-
Ty, T. €. BBINOJIHEHHE KOMaH] TeKylleid mnporpaMMsl, ¥ nepepaer ympasienue Ha OC,
KOTOpasi OIpeelsieT, Kakoe COObITHE NPOU30LUI0, U COOTBETCTBYIOIIUM 00pa3oM pea-
rupyer Ha Hero. Hampumep, eciu mpepbiBaHME NPUILIO OT KJIABHATYPHI B CBA3M C TEM,
yTo OBITa Ha)xkaTa Hekoropas kiuasuma, To OC, cuyuTaB M3 IOpTa KIaBHATYPhl KOJ
9TOW KJIABMIIM, 3allOMHUHAET €ro rjae-To B cBoeM yuactke nmamsaTtu. Korma OC 3akoHUUT
00paboTky npepsiBaHus, oHa 3acTasiseT LIII BO300OHOBUTH BBHINOJIHEHHE IPEPBAHHON
IporpaMMbl ¢ TOH KoMmaHbl, kotopyto IIII panee moimkeH ObLT BBINOJHUTH, HO M3-3a
HNOCTYNHBILIEro mpepeiBaHus He BbimoaHmI. M Bor Tak OC "BcTymaer B urpy" BCSKHi
pa3, xorga B yctpoiicTBax DBM BO3HMKAIOT T€ WJIHM UHbIE COOBITHS. OTO W IO3BOJISET
OC cueauth 3a BceMu coObITHAMU B OBM U onepaTHBHO pearupoBaTh Ha HHX.

YTouHUM HEKOTOpBIE AeTalu 3Toi cxembl Ha mpumepe IIK.

Kaxk 3armoMuHaeTcst To MECTo TeKyIeil mporpaMMsl, B KOTOPOM OBLIO MPEpPBaHO €€ BbI-
nonnenue? Hamomuum, uto B IIK azpec komMaHibl, KOTOpas HOJKHA ObITh BBHINOJHEHA
cnenytomeit, nHaxoaurcst B peructpax CS u IP. B MOMEHT mpepbIBaHMS 3TH PErHCTPHI
U NOKa3bIBAIOT HAa Ty KOMaHJIy, KoTopas Obl1a Obl BBINOJHEHA, ecilu Obl He ObLIOo
HpepbIBaHMs, U ¢ KOTOPOH, CiIeJ0BaTeNbHO, HAaJ0 OyleT BO30OHOBUTH paboTy IPOrpaMMBbl.
(Ormerum, uto I[I1 BoCcHpHMHMMAET CHTHAJ NPEPHIBAHUS TOJBKO MEXZy KOMaHAaMH, HO
HE BO BpEeMs BBINOJHEHHS KOMaHZbl.) [1o3TOMy, KOraa MPUXOAMT CHTHANl NpepbIBaHUS,
IIIT 3anmomMuHaeT 3HaYeHHs THX ABYX PETHCTPOB, NPUYEM 3alIOMHUHAET B CTEKe TeKyIuei
IporpaMMbl: CHayajla B CTEK 3amucbiBaeTcsa coxepxumoe CS, a 3arem - IP. (Bameuanue:
paHee yXe OTMEYalloch, YTO €CJIM MallMHHAs MporpaMma cama He HCIOJb3yeT CTEK, TO
BCE PABHO I10J{ HErO HaJ0 OTBOAUTH MECTO B MAaMATH; NPHUUUHA DTOTO, KaK BHIHO, B TOM,
YTO CTEK NPOrpaMMbl HCHOJB3YeTCs MPH NPEPhIBAHHUIX, KOTOPbIE MPOUCXOIST BO BpEMS
ee cueTa, HalpuUMep, U3-3a CIIy4allHOrO Ha)kaTHs KJIABUII HA KJIaBUATYpe.)

ITomumo aznpeca ciemylomeid KOMaHABI MPOrpaMMbl IPOLECCOpP TaKXkKe 3allOMHUHAET
B CTEKE M Tekyuiee 3HaueHue duara perucrpoB Flags, T. e. 3HaueHus Bcex ¢iaros.
3auem? J[leno B TOM, 4YTO IporpaMmMa MOKET OBITh IpepBaHa MEXIY KOMaHIOH

[ANATIOr-MUDU-
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CpaBHEHUS M clelylolleid 3a Hell KOMaHIOH YCIOBHOIO Iepexoja, W I103XKe IPHIETCS
BO300HOBIATE paboTy NPOrpaMMbl ¢ 3TOH KOMaHIBI YCIIOBHOTO Iepexona. SICHO, 4To B
9TOT MOMEHT Bce (JIard JTOJKHBI OBITH TAaKUMHU K€, KAKMMH OHHU OBUIM IIOCJIC KOMAHJbI
CpaBHEHHMs, T. €. B MOMEHT IpepbiBaHMsA. YuutbiBas 3T0o, LIl u cmacaer perucrp
¢dnaroB, 4toObl 3aTeM MOXHO ObLIO ero BoccTaHoBUTh. IIpu stom peructp Flags
3alUChIBAETCS B CTEK A0 ajJpeca MpepbIBaHus.

Urak, xorxa B LIl mpuxomuT CUrHAN IpPEPBIBAHUSA, TO OH HIPHOCTAHABJIUBAET BBIIOJ-
HEHME TeKyIlel IporpaMMbl U CIacaeT B CTEKE 3TOH MporpaMMsl TeKyliee 3HaueHue ¢ua-
ra perucTpoB M ajpec cienyloleil KoMaHbl, a 3aTeM yxke nepenaer ynpasieHue Ha OC.
(Ormernm, uro LI Takxe obnynser ¢uaru npepeiBanus IF u Tpaccuposku TF.)

Tenepb yrouHuM, Kak npoucxogut nepenada ynpasiaenus Ha OC. Ormerum, uto OC -
9TO OOBbIYHAs MAIIMHHAs IPOrpaMMa, XOTS M BBINOJHAIOMIAS HEKOTOpble crenupu-
yeckue aeiictBus. Ilosromy, uToOBl 3acTaBUTh €e paboTaTh, HAJO MEpelaTh YNpaBICHUE
Ha onHy M3 ee koMaHa. Ho Ha kakyio umeHHO? Benp Ha pasHble IpepblBaHUs Hauo pe-
arupoBath I0-pa3HOMY, MOITOMY IPU Pa3HbIX NPEPBIBAHUSAX HAJO0 IepelaBaTh YIpaBlie-
Hue Ha pasHsle komanael OC. B IIK sTa mpobnema pemraercst cieqylomuM 00pa3oM.

Bce BO3MOXHBIE INpepblBaHMs HyMmepylorcs uuciaamu ot 0 mo 255. s kaxaoro
IpepbIBaHUs COCTaBIIseTCS CBOs Ipouenypa oopadorku npepsiBanus (I1IOIT), u Bce 3tn
npoueayps! Bkitouatoress B coctaB OC. HauanbHble aapeca 3TUX NpOLELYp 3alucChiBa-
I0TCSL B caMble IIepBble sUeHKM MaMsATH; 9TH ajpeca NomajaroT crojaa mpu 3arpyske OC
B ONEPaTUBHYIO NaMsTb. [Ipu 3TOM Kaxabli Takod ajpec 3amHuChIBaeTCs B BHUJIE Mapsbl
seg:ofs, rme seg - HOMEp CerMeHTa MaMsTH, B KOTOPOM HaXOIMTCS COOTBETCTBYIOILAS
IIOI1, a ofs - ee cmeleHHe BHYTPU 3TOTO CerMeHTa. B cBsA3u ¢ 3TUM KaxIblid aapec
3aHuMaeT 4 Oaiita, ABOWHOE CI0BO, W MOTOMY HadaiabHBIA anpec i-it I1OIl pacmoinara-
eTcs B JBOHHOM cioBe ¢ ajapecoM 4*i. Bcero »TM HavainbHble ajgpeca 3aHUMAlOT
4*¥256=1024=1 KO6. D10 MecTo maMsATH NPHUHATO Ha3bIBaTh BEKTOPOM IpEpbIBaHUI.
TakuMm 00pa3oM, BEKTOp IpPEpHIBAHWH - 3TO MAacCHUB U3 256 3JIE€MEHTOB, i-i 3JeMEHT
KOTOPOI'O - HayajJbHbIH ajgpec mpoueaypbl 00pabOTKH IpepbIBaAHUS C HOMEPOM 1.

Kak ucnonssyercs BekTOp mHpepbiBaHHi? YcTpoilcTBO, B KOTOPOM HPOM30LIIO CO-
obiTHe, noctoitHoe BHUMaHus OC, mocburaer B LII He TOJNBKO CUTHAN NpepbIBAaHUSA, HO
U HOMEp 3TOro IpepbiBaHUs (YCTpOHCTBAa, KOHEYHO, 3HAIOT HOMEpa CBOMX IpepbIBa-
Huit). Ecau sto HOMep 1, Torma LI, coxpaHuB B cTeke peructp ¢iaroB u ajapec mpe-
pBIBaHUS, NIPOCTO HANPOCTO INEpPEeAaeT YNpPaBICHUE I10 aApecy M3 i-ro 3JIeMeHTa BEeKTO-
pa mpepbiBaHus, Jesas TeM caMbIM nepexoj Ha i-to IIOII, koTopas M HauMHaeT 3aHU-
MaTbcsi 00pabOTKOW JaHHOTO MPEpPBIBAHUS.

IIOIl - sto B oOmeM-To oOBbIYHAs mpouexypa. B uacTHOCTH, eciiu OHA JOJIKHA
UCIIOJIb30BaTh KAaKHEe-TO PETUCTPbI, TO, KaKk M Bce "HOpAJOYHbIE" NpOLEIypbl, OHA
B Hauaje cBoeil paboThl cmacaer B cTeke (NPepBaHHON IIPOrpaMMbl HIH CBOEM
BHYTPEHHEM) 3HAUEHMs OTHUX PETUCTPOB, a B KOHIE pPabOTHl BOCCTAHABIMBAET HX.
ITosTomy, korpma Oyner BO300HOBIEHAa paboTa NPEPBAHHOM INPOrpaMMbl, B PErUCTpax
OCTaHYTCsS T€ K€ 3HAYCHUS, KOTOpbIC OBUIM B HHX B MOMCHT IIPEPBIBAHUS.

W, naxonen, nocnennee yrounenue. Korga I1OIl 3akoHuMT cBOlO paboTy, oHa J0JI-
JKHa BO300OHOBUTBH paboTy mpepBaHHOW mporpammbl. Kak sto ciaemars? OueHb HpoCTO:
U3 CTeKa HaJ0 CUUTaTh TPHU CIOBA M BOCCTAHOBUTb 10 HUM peructpsl I[P u CS
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(3arpy3ka B 3TH PETHUCTpHI ajJpeca W O3HAYaeT MEepexoi [0 3TOMY alIpecy) U PEerucTp
¢naros. lns ocyuiecTBieHHs 3TUX jAelicTBuil B cuctemy komanjg I[1IK BBenena komanna
"Bo3BpaT u3 mpepbiBaHusa" (interrupt return) 6e3 onepaHaOB:

IRET

Ee neiictBue: crex -> IP, crex -> CS, crtek -> Rags. DTolf KkoMaHAO0# mporenypsl
00paboTKU mpepbIBaHUI M 3aBEPIIAIOT CBOIO padoTy.

Wrak, uro npousonuto? [IpexxHue 3HaueHUsT BCEX PETHCTPOB COXPAHEHBbI, NPEXKHUE
COCTOSIHMSI BCeX (h1aroB BOCCTAHOBJICHBI, YNpaBJIE€HHE NEPEAaHO Ha Ty KOMaHAy Ipep-
BaHHOW mporpamMmsl, KoTopyio LIl wu3-3a mpepbiBaHUsS HE ycCHed BBIIOJHHUTH paHee.
A 3TO 3HAYMT, YTO JaHHAs MPOrpaMMa MPOJOJIKHT CBOK paboTy Tak, Kak OyaTo Obl
U He OBbLIO MpephIBaHUS.

13.2.1. @yuxuuu DOS

PaccmoTpeHHBINH MeXaHU3M MpepbIBaHHUI MEPBOHAYAIBLHO OBLIT MpeAHa3HA4YeH Ui TO-
ro, 4to6sl OC Moria cieauTh 3a COOBITHSMH BO BHEIIHUX ycTpoiicTtBax DBM (B mpu-
HTEepe, AMCKOBOAAaX M ap.). Ho 3aTeM MOHAIHM, YTO TOT MEXaHH3M MOXHO HCIOJb30-
BaTh M B JPYIHX LEIsX.

Hanpumep, ¢ ero nmoMouipi0 MOXXHO pearupoBaTbh Ha COOBITHS, NMPOUCXOAALIME B Ca-
mom HII. Ilycts, K mpumepy, NpHU BBINOJHEHHMH KaKOW-TO NPOTPaMMBbl BCTPETHUIIACH
komaHzaa npenenust Ha 0. SlcHO, uTO 9TO OomMOKAa M HAa Hee HAaJO KaK-TO PEarupoBarTh.
W nenaercst ato Tak: ToT Osnok LIII, KOTOpBIH peanu3yer omepaunuio AejeHHs, OOHapy-
JKMB, 4YTO AeiduTenb paBeH 0, BbIpaOaThIBA€T CUTHAJN IPEPBIBAHUS C ONPEAEICHHBIM
HoMepoM. JlanbHelIine ke coOBITUSI, HECMOTPSI Ha TO, YTO CHI'HAJ MpPEepbIBAaHUs IOCHal
cam cebe LII, mayT mo paccMOTpPEeHHOW cXeme, a IOTOMY BBI3BIBAETCS COOTBET-
creyromas [1OIT u3 OC, kotopasi BbLAaeT Ha 3KpaH coobuieHue o0 ommubOke "geneHue
Ha 0", mpexpaliaeT BHIIIOJHEHHE MPOrpaMMbl M NepenaeT ympasieHue Ha Ty dactb OC,
KOTOpasi OCYLIECTBJISAET MPUEM U BBINOJIHEHHE MPUKA30B MOJIb30BATENS.

Jpyroii ciyd4aii, rae MOJIE3HO HCIONB30BAHKUE MPEPHIBAHUH, OCOOEHHO HHTEpECEH
Uil Hac cedvac. J[aBHO yxXe 3aMe4eHO, 4TO B PA3JIMYHBIX [POrpamMMax IPUXOJUTCS
BBIIIOJHATG OJHU M TE K€ NCHCTBUS, HANpUMep, BBHIBOAMTb CHMBOJIBI Ha JKpaH MWIH
BBOJMUTh HMX C KJIABHATYpbl, NMpPUYEM pealu3alys dTUX ACHCTBUI TpeOyeT NeTanbHOro
3HaHMUS TeX HWJIU UHBIX ycTpoiictB DOBM. Tak BOT, 4T00bl M30aBUTh aBTOPOB MPOrpamMMm
OT 3HAaHHWs ITHUX AeTaned, u30aBUTh MX OT HEOOXOJMUMOCTH BBIMMCHIBATH OTH JIEHCTBHS
B KXKAOH INporpamMMe 3aHOBO, TaKHE€ 4YacTO MHOBTOPSIONIIMECs IEHCTBHS OIUCHIBAIOT
OJIMH pa3 B BUJE COOTBETCTBYIOLIMX MpPOLELYp M BKIoualoT ux B coctaB OC, u Temnepb
BCE MPOTPaMMBbl MOTYT I0Jb30BAThCS MMH.

Ho kak oOpamatbecs k 3TuM mnpouenypam? KoHe4HO, MOXHO HCIIOJIb30BaTh OOBIU-
Hyto komaHay BbizoBa npouenyp (CALL), Ho ais 3TOro Hago 3HATh HavalbHBIE agpeca
9TUX Hpouexyp. A 3TU aapeca, K COXaJEHHUIO, MEHsIOTCs oT onHoil Bepcuu OC x apy-
roir, mpuueMm Bepcur OC MeEHSIOTCS AOCTaTOYHO YacToO, MOITOMY CEroJHs 3TH ajapeca
OIHHU, a 3aBTpa - Apyrue. YuuTeiBas 3To, mpouenypel OC mnpuHATO BHI3BIBATH HeEC-
KOJBbKO MHaye - ¢ MOMOIIBIO NPEpbIBAHUN, MCXOAS U3 CIEAYIOIIEro COOOpaKeHMs: pas
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OC "Bcrymaer B urpy" npu Jr000M IpEephHIBAHUH, TO MOYEMYy OBl HE BOCIIOJIB30BATHCS
MPepBHIBAaHUAMH U JUIS BBI30Ba €€ MpPOIEAyp.

KonkpetHo aTa maes peanusyercs Tak. OnpeseneHHbIle HOMEpa NpPEepbIBaHUN OCTaB-
NS0T HE3aHATBIMHU JUIs NpepbIBaHUI OT ycTpoiicTB DBM W mnpeaHasHayaroT AJis BBI30BA
nporenyp OC, nns 4ero B COOTBETCTBYIOLIME 3JIEMEHTHI BEKTOpa HPEPHIBAHUI 3aMUCHI-
BAlIOTCS HavallbHBIC ajpeca 3THX mnpoueayp. Iloatomy, eciu BbpaboTaTh HpephIBAaHUE
C OJIHUM U3 3THUX HOMEpPOB, TO OyJIeT BbI3BaHA COOTBETCTBYMOWIas mpoiexypa. Ilpu stom
HE HAJ0 3HATh TOYHBIA ajgpec 3TOW NPOUEXyphl, a JOCTATOYHO 3HATH TOJBKO HOMeEp
IpepsIBaHus, 10 KOTOPOW OHa BhI3bIBaeTCs. HoMmepa ke 3TH OCTalTCs OJHHUMH U TEMH
ke Bo Bcex Bepcusix OC.

Ho nns Be3oBa TakuMm oOpasom npouenyp OC Hago ymMeTh I'€HEpHpOBATH IpEpbhIBa-
HUsSL U3 OOBIYHBIX mporpamm. [[ist sToro B cuctemy komanj I[IK BkiodeHa crenuanb-
Has KOMaHJa - KoMaHjaa npepbiBanus (interrupt):

INT i8

DTa KOMaHJa BBI3BIBACT HCKYCCTBEHHOE, HACHJIBCTBCHHOC IPEPhIBAaHHE C HOMEPOM
i8 (0c=18<=255), a 310 3Ha4uT, 4TO HayHeT paboraTh Ta mpouenypa OC, HavaIbHBIN
ajZipec KOTOPOIl 3amucaH B JJIEMEHTE BEKTOpa NpephIBaHUIl ¢ HOMepoM i§. 3aKOHUYUB
CBOIO paboTy, 3Ta IpOIEeaypa BEpHET yNpaBiIcHHE Ha KOMAaHAY IMPOIPAMMEI, CICAYIO-
myto 3a komangod INT. Takum oOpa3zom, 3Ta KOMaHJIa OYeHb IOXOXa Ha KOMaHIY
CALL, HO TOJNBKO BBI3BIBAET HpOLEAYpH Ooiee "XUTPBHIM" cHOCOOOM.

OtmeruM, 4To mo komaHae INT MOKHO CreHEpUpOBaTh MPEphIBAaHHE C JIIOOBIM HO-
MepoM, HalpuMmep, HpephIBAaHHE, COOTBETCTBYIOIICE MEACHUIO Ha 0 MIM HaXaTHIO KJa-
BHUIIM Ha kiaaBuartype. OMHAKO AENaTh 3TOr0 HE CIEAYET, a HAalO HCIOJB30BaTh 3Ty KO-
MaHJIy TOJIBKO Jiisi BeI3oBa mpouexayp OC.

Hanee. B cocraB OC (umeercs B BHIy AMCKOBas OIEpAlMOHHAs cUCTeMa (UPMBI
Microsoft - MS DOS) BxoauT MHOro mpouenyp M JUlsi HHX HE XBaTaeT JOIYCTUMBIX
HOMEPOB MHpephIBaHMH. B CBA3M ¢ 3THUM Ipouenypsl OOBEIMHSIOTCA B TPYHIBl C TEM,
4TOOBI MPOLEAYPHl U3 OJHOM IPYMIEI BHI3BIBAINCH 110 HMPEPHIBAHUIO C OJHUM U TEM IXKe
HoMepoM. Ilpouenypbl OJHON TIpyNIbl NPHUHATO HA3bIBaTh (QYHKIHUAMH COOTBETCTBYIO-
mero npepeiBaHusA. UToOBl pasnuyaTh HMX, Nepex BbIIOMHeHHeM KoMaHabl INT B pe-
ructp AH 3amuceIBalOT HOMEp HYXHOH (GyHKIHH:

HOV AH,<uoslep ¢yHKnnm>

INT <uomep mpepeIBaHHUA»

Ionyuus no xomanzne INT ynpasnenue, OC no Homepy u3 perucrpa AH ompenenser, k
KaKoi MMEHHO (QyHKLHUH MPOU30LLIO0 0OpalieHue, Iocie 4ero U nepejaer ynpasieHue ei.

Jnst BbimonHeHWss (YHKUMH MOXeET I0TpeboBaThCs oOnpenesieHHas HHGOpMaIus
(nampumep, aist QyHKIMM BBIBOJA CHMBOJIA HAa HKpaH HYXKHO YKa3aTh KOJ 3TOrO CHM-
Bosa). Takas mHQpoOpManus nepenaercs uepe3 perucTpbsl. Kakue MMEHHO NapameTpbl
HAJI0 TepefaBaTh M Yepe3 KaKhue PEerucTphbl - 3aBUCUT OT KOHKPETHOW (YHKIUH, 0OMMX
IPaBUII 371€Ch HET.

Msbl He OyneM nepeduciaTh HoMepa Bcex npepbiBaHui u QyHknuid OC, 3TO MOXKHO
HAWTH B MHOTOYMCICHHBIX KHMrax nmo MS DOS. Msbl paccMOTPHM JIHIIb HEKOTOpHIE
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(GYHKUMHU, peanu3ylolie BBOJ-BBIBOA M OKOHYAaHME CUETa MPOrpaMMbl, - T€, HA OCHOBE
KOTOPBIX YyTh IO3Ke OyIyT OmpelesieHbl ONepalud BBOJA-BBIBOAA, KOTOPHIMH MBI
nojb3yeMcsi B JaHHOH kHure. OTMETHUM, YTO BCE OHM SBISIOTCS (QYHKUMSIMH HpepbIBa-
HHUS C LIECTHAJIATepUYHBIM HoMepom 21 (mecsaTuuHbiM 33).

1323. Hexoropsie pyHkuuu npepeiBanus 21h

3asepuienvi*  npozpammoul

3aBeplIMB BCEe CBOM JEiCTBHUS, Nporpamma o0s3aHa BEpPHYTh YIpABJICHHE OMNepalu-
OHHOW cHcTeMe, YTOOBI MOJIb30BaTeNb MOT HpoaokUTh paboty Ha [1K. Takoit Bo3Bpar,
COOTBETCTBYIOIIMI omepainuu "3aBepinTh mnporpammy”, peanusyercs ¢yunkuueit 4Ch
npepbiBanus 21h:

MOV Ab,<xon »aBepHEHUSI>
MOV AH,4Ch
INT 21h

Kaxxgas mporpamMma, BooOIie roBops, o0s3aHa COOOLIUTH, YCIEUIHO WM HET OHa 3a-
Bepinia cBoro padory. Jleno B TOM, 4TO JI0Oas mporpamMMa BbI3BIBAETCS U3 KAKOH-TO
Opyroit mporpaMMbl (HampuMep, W3 ONEPALMOHHOW CHCTEMbI), M HHOTAA BbI3BaBILICH
nporpaMme, 4YToObl MNPAaBHJIBHO MPOJOJDKHTH paboTy, Hano0 3HATh, BBINOJIHWIA JIH
BbI3BaHHAs IporpamMMa BCe, 4YTO Haa0, WIM OHa mnpopaborana ¢ omwubOkoit. Taxas
nHbopManus NepenaeTcs B BUAE KOAA 3aBEPLICHUS MPOTrpaMMbl (HEKOTOPOIo IENIOoro
4HUcia), KOTOPBIH JIOJKEH OBITh HYJIEBBIM, €CJIM IMporpamma npopadorajia MpaBHIbHO, U
HEHYJIEBbIM (KaKMM HMEHHO - OTOBapUBAETCs B KaXIOM Ciydae 0co00) B MPOTHBHOM
cinydae. (Y3HaTh KOJ 3aBEpLICHHUS BbI3BAHHOW NPOrpaMMbl MOXHO C  IOMOIIBIO
¢yukuun 4Dh mpepeiBanus 21h.) IlotpebGyercs 3TOT KOJA WM HET, HporpaMma Bce
PaBHO JIOJDKHA BBIAATH €roO.

Bb1600 na sxkpan (6 mexcmosom pedxncume)
Jnst BeiBozia oqHoro cumBoia Ha 3kpaH [1K ucnonesyercst pyukims 02 npeppiBanus 21b:

MOV DL,<kox BBIBOAHMOTO CHMBOJIa»
MOV AH,2
INT 21b

BbIBOAMMBIN CHMBOJ BBICBEYMBAETCS B MO3MLUHM Kypcopa (d4To Obl TaM HM ObUIO 3a-
MUCAHO), TOCJIE Yero Kypcop CABHraeTcsi Ha OAHY IO3UIMIO BrnpaBo. Eciau kKypcop Ha-
XOAMJICA B KOHIE CTPOKM DKpaHa, TO OH MEpeMeLIaeTcsi Ha Hadajo Ccilelylolei crpo-
KM, @ eclii Kypcop OblI B KOHIIE MOCIEAHEH CTPOKH JKpaHa, TO COAECPKUMOE IKpaHa
CABHTaeTcsi Ha OJHY CTPOKY BBEPX, a BHM3Yy IOSIBISIETCS NycTas CTPOKa, B HAyalo KO-
TOPO M yCTaHABIMBAETCS KypCop.

Oco0ObiM 00pa3oM OCYIIECTBISIETCS BBIBOJA CHMBOJOB ¢ komamu 7, 8, 9, 10 (OAh)
u 13 (ODh). CumBon c¢ komom 7 (bell, 3BOHOK) Ha »3KpaHe HE BBICBEUHBACTCS
(1 kypcop He cnaBuraercsi), a BbI3bIBaeT 3BYKOBoW curHain. CumBon ¢ koaom 8
(backspace, mar Hazax) Bo3BpalllaeT Kypcop Ha OAHY MO3HMIMIO BIIEBO, €CJIH TOJBKO OH
He OblT B caMoii jeBoil mo3uuuu ctpoku. CumBon ¢ kogom 9 (tab, Tabymsuus) cme-
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miaeT Kypcop BIpaBO Ha Onnxkaiimyr mnosunuio, kpatHyoo 8. CumBoia ¢ kogom 10 (line
feed, mepeBon cTpokM) mepemeliaeT Kypcop B CICAYIOLIYID CTPOKY 3KpaHa, OCTaBIss
ero B TOW ke KomoHke. CumBon ¢ komom 13 (carrige return, BO3BpaT KapeTKH)
yCTAQHAaBIMBAET KypCOp Ha HA4alo TeKylled CTPOKH; BBIBOA MOAPS] CHMBOJIOB C
xoxamu 13 u 10 o3HayaeT mepeBo] Kypcopa Ha Ha4aslo CIEAYIOUIeH CTPOKH.

Jnst BeIBOJA Ha dKpaH CTPOKH (IIOCIENOBATEIbHOCTH CHMBOJIOB) MOXHO, KOHEYHO,
UCToNb30BaTh GyHKIMIO 02, 0OJHAKO CHENaTh 9TO MOKHO M 33 OAWH NPUEM C MOMOLIbIO
¢byuakuun 09 npepsiBanus 21h:

DS:DX HayallbHBIH aJpec CTPOKHU
MOV AH.,9
INT 21h

Iepen oOpamenuneM k 3Toi GyHKUUU B peructp DS nomkeH ObITh MOMEIIEH HOMED
TOTO CEerMEeHTa NaMsITH, B KOTOPOM HAaxXOIUTCS BBIBOAMMAS CTpoka, a B peructp DX -
CMEIEHHE CTPOKH BHYTPU ITOrO cermMeHra. I[Ipy 3TOM B KOHIE CTPOKH JIOJKEH Haxo-
outbest cuMBOa '$' (kox 24h), KOTOpPBIA CIyXHT NPHU3HAKOM KOHIA CTPOKH H CaM
HE BBIBOIUTCS.

Cpenn pynkumit DOS Her Takod, KOTOpas BBIBOAWT 4YMcCia. Takyw ONEpaluio, €Clu
Ha/l0, NPUXOJUTCS Peaqu30BaTh HA OCHOBE PACCMOTPEHHBIX (QYHKIMH.

Beoo c¢ knasuamypul

IIpn Haxatuu (B n00OH MOMEHT) KIAaBHIIM Ha KiIaBHaType ee KoJa (COOTBET-
CTBYIOLIMI CHMBOJI) 3aHOCHUTCSI OTEPAIMOHHOI CUCTEeMOH B creuuanbHblil Oydep BBOIA,
OTKYZa 3TH KOAbl OyAyT 3aTeM CUMTHIBaTbCA (YHKUMSAMH BBOJA. TeM caMbiM BO3MOXEH
"mocpouHbIil" BBOJ: CHMBOJBI MOTYT ObITh HaOpaHBl elle J0 TOro, Kak MporpaMma
HayHeT BBOA. Pasmep storo Oydepa OC - 15 mo3uuuii, IOATOMY €Clid A0 BBIMOJIHEHUS
KakoW-HMOyb (QYHKIIMH BBOJA yKe ObUIO HaxxaTo 15 kiaBumi, TO Ha Haxarue 16-it u
nocnenyroumx kiaaBum OC He pearupyeT (Kpome Bbliaud 3BYKOBoro curhama). Ilo
Mepe CUMTBIBaHUS U3 3TOro Oydepa KOAbl CIABMIAOTCS B €ro Hayajlo M KOJbl HOBBIX
HaXXaThIX KJIABUII JOMMCBHIBAIOTCS B KOoHel Oydepa; (yHKIMM BBOJA BCErjJa CUMTHIBAIOT
cuMBOJIbl U3 Hauana Oydepa. Ecnu Bei3BaHa (QyHKuus BBOAa, a B Oydepe HET HUKAKHX
cuMBOJIOB, To OC oXHaaeT Ha)kaThs KJIABHUIIIH.

Ecnu nporpamma He jkelaeT BBOJUTh CUMBOJIBI, KOTOpbIE ObLIM HaOpaHbl JOCPOYHO,
TO OHa JoJoKHA OouucTHTh Oydep BBoga OC, s vero cieayeT BBIOJHUTH (QYHKIHIO
OCb (12) npepsiBanust 21b npu HyneBom peructpe AL:

MOV AL,0
MOV AH,O0Cb
INT 21b

U3 Bcex dynkuuii DOS, peanusymomux BBOJ C KJIaBHATYPbl, MBI PacCMOTPUM TOJIb-
ko oany - ¢yukuuio OAh (10) npepsiBanust 21h, ¢ mOMOIBI0 KOTOPOH MOXHO BBECTH
cpa3zy HECKOJbKO CHMBOJIOB (CTPOKY) M KOTOpas AONYCKaeT pelakTUpOBaHME Hadupae-
MOI'0 TEKCTa:
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DS:DX :- axpec Oydepa ans 3amMcu BBEAECHHOH CTPOKH
MOV AH,0Ah
INT 21H

Ota QyHKUUS BBOAMT CHMBOJBI IO TeX MOp, MOKa He OyaeT HaxaTa kiaBumia Enter,
1 3aIKCBIBACT MX B yKa3aHHBD» Oydep. BBoauMmble CHMBOJIBI BBICBEYHBAIOTCS Ha dKpaHe
(BBog c axom). Iloka He Haxara kiaBuia Enter, HaOupaemblii TEKCT MOXHO pe-
IaKTHPOBATh C IOMOIIBIO CICAYIOIINX KIaBHII:

<—; Backspace - OTMEHA IOCJIEJAHEr0 CUMBOJIA
Esc - OTMEHa BCEro HaOpaHHOIo TEKCTa

Bydep, HauanbHblil agpec koToporo 3agaercs B peructpax DS m DX (3to He Oydep
OC, a Oydep nporpammbl), TOKEH UMETh CICAYIOUIYIO CTPYKTYpPY:

T T T O T TV SR, I e R Josel 3 ]
0 1 2 3 n+1 n+2 max+1

Ilepen oOpameHneM K (QYHKUMH B HavalnbHbId Oaiit (¢ mHmekcom 0) Oydepa moin-
JKHO OBITh 3alMCaHO YHCIO (Max), yKa3blBalollee MaKCHMaJbHOE KOJIMYECTBO CHMBO-
JIOB, KOTOpOE HMeeT mpaBo BBecTH 3Ta (yHkius (pasmep Oydepa momkeH ObITh pac-
CYMTaH Ha 3TO KojuuecTBO). Ecnm yxe BBeneHo Tax-1 CHMBOJNOB, TO CIeIyIOIIUE
CUMBOJIBI HE BBOJSTCS M HE 3amMChbIBalOTCA B Oydep, a julllb pa3faercst 3BYKOBOH CHI-
Hal (max-bIM CHMBOJIOM Oyzaer koja kinaBuiiu Enter).

Yucino (m) peanbHO BBEICHHBIX CHMBOJIOB 3amuchiBaeTcs (yHkuueit B Oaiit Oydepa
C HMHIEKCOM 1, a caMM CHMBOJIBI - Ha4YWMHas C I[O3MIHH, HUMCKIEeH HHAEKC 2.
B (n+2)-0 nosunuio Oydepa 3amuceiBaetes "koHen ctpoku" CR (kom 13), coorBer-
CTBYIOIIMH KknaBuuie Enter, oqHAKO B 4MCIe I OH HE yYUTHIBACTCA.

[Ipumep:

BUF DB 10, ?, 10 DUP(" ") ;B CErMCHTE JaHHBIX

LEA DX, BUF
MOV AH,0Ah
INT 21h

Ecnu npu BBome Obutn HabGpanbl cumBosiel ABC, To comepxkumoe 6ydepa BUF Oy-
IeT CIEIYOLIIM:

BUF[0]=10, BOT[1]=3, BtJF[2]«4lh (xox A), BDF[3]=42h, BUF[4]=43h,
BOF[5]=13 (CB), ocranbHbie OalTBl HE H3MEHATCHA

13.3. Omnepauuu BBOAA-BHIBOAA

Kax Buano, ¢ynkinuun OC peanusyioT oueHb MOJE3HbIE, HO, K COXKAJICHHIO, CIIHII-
KOM MEJIKHE Olepaluu BBOJA-BbiBoAa. Hampumep, ¢ HMX MOMOIIBIO MOXHO BBIBECTH
Ha 9KpaH CUMBOJI, HO HEJb3sl BBIBECTH YUCJIO. DTO HE OYCHb MPHUATHO. Bo-mepBhix, 60-
Jee KpyIHHbIe omepauuu (TUIa BBIBOJA YMCEN) MPUXOAUTCS PEaln30BBIBATH B IPOrpam-
MaxX KaXIblii pa3 3aHOBO. DBo-BTOpbIX, OTCYTCTBHE TaKMX ONEpaLUi BbI3bIBACT
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Cephe3HBIC TPYIHOCTH NPH HM3YYCHHH s3bIKa accemOiepa, T. K. 0e3 J3THUX omepauui
BBOJIa-BBIBOJIa COCTABJISATH Jake MPOCTHIC, HO 3aKOHYCHHBIC MPOrpaMMbl HENb3s, a pac-
CKa3blBaTh O TOM, KaK PEANU3YIOTCS OTH ONEpalyid, Ha HAYaJbHOM JTane H3y4YEHHs
s3bIKa enle paHo. B naHHOW KHHTe, YTOOBI PEIIUTh 3TU HPOOIEMBI, MBI IPEIIIONOKIIH,
YTO KTO-TO Ul HAcC YK€ OMHCANl MOIAXOASIINE MPOLEXyphl BBOAA-BBIBOJAA, U AKTHBHO
UMM TIOJIb30BAIUCH BO BCEX HAIIMX MporpaMMax MpPakTHYECKH C C€aMoro Hagaia
n3ydenus 1 A. Teneps mpunuia mopa NpUBECTH OIMHMCAHHE BCEX ITHX OIEpAlHil.

B naHHOM paszene paccMOTPEH OJHMH M3 BO3MOJXKHBIX BapHaHTOB TOrO, KaK MOXHO
OINPENEINUTh 3TH ONepanuu. DTo Kak Obl oOpasel, IO KOTOPOMY MOXKHO Pealn30oBaTh
W WHOW TaKeT oneparuii BBOJa-BBIBOJA.

13.3.1. Cxema XpaHeHHS W MOJKJIIOYEHHs ONepanuii BBOJa-BbIBOAA

Bnauane paccMoTpuM cxeMy XpaHEHHWs omnepainuii BBoaa-seiBoja (BB) m moakiroue-
HUSL MX K IIpOrpamMMam:

10.ASM P.ASM

Makpochi |— [include i0.asm

BbI30BA

npoteayp nporpamMmMa —"@] -DP.OBJ—D@fDP.m
- IOPROC.OBJ

YacTp omepauuil BBOJIAa-BHIBOJA PEANN30BaHA B BHJAC IPOLEAYP, ONMUCAHHS KOTOPBIX
coOpaHbl B OT/AEIBHOM MOJyJse, xpaHsiemcs B ¢aine ¢ umedeM IOPROC.ASM (tekct
MoAyJs mpuBeAeH Hivke). Ilpenmornaraercsi, 94TO 3TOT MOIYNb 3apaHee OTTPAHCIUPOBAH
U B BH3e 00BEKTHOrO MomayJs 3anucan B ¢aiin ¢ umenem IOPROC.OBJ.

JlaHHBIIT MOIYNIb TOJDKEH OBITH MOACOCAMHEH K NpOrpaMMme Ha JdTale €e KOMIIOHOB-
ku. {1 3TOro Hamo BHI3BATH KOMIIOHOBLIMK IO CICAYIOLIEMY NpPUKa3y (CYMTaeM, 4TO
porpaMma OJHOMOJYJIbHA M XpaHUTCs B Qaite P):

LINK P.OBJ+IOPROC.OBJ, P.EXE;

TakuM 00pa3oM, MOJHBIH LUKJI 00pabOTKH MPOrpaMMBl (TPaHCIALMS, KOMIIOHOBKA
U CYET) pealu3yeTcs CleIyomuMu TpeMs npukazamu OC:

MASM P.ASM,P.OBJ,P.LST;
LINK P.OBJ+IOPROC.OBJ, P.EXE;
P. EXE

Eciu 6b1 Obutu TONBKO mpoueaypsl u3 moayisi IOPROC, torma B mporpammax
MPUIIOCE OBl BBIMHCHIBATH II0 HECKOJBKO KOMaHJA OOpalieHHs K JTHM IPOLEIypaMm.
Hampumep, oOpamieHune Kk mpouexype BBIBOJAa 3HAKOBOTO YHCIIA BBINIIAUT TaK:

MOV AX,x ;BBIBOJMMOE YHCIO
MOV DL,n ;IIMPUHA TOJSA BHIBOJA
CALL PROCOOTINT ;BBI30B NPOLENYDPH
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OTO AOCTATOYHO I'POMO3AKO U HE OYEHb yJNOOHO, T. K. HY)KHO IIOMHHUTbH O TOM, 4epe3
KakKoil perucTp KakoW mapameTp Hago mepeaaBath. s TOro 4yToObl caenaTh BBI3OBBI
9THX Ipolenyp 0ojee KOPOTKMMM M HAIJIAIHBIMH, OOpalleHHs KO BCEM DTHUM IPOLEIy-
pam odopmileHbl Kak Makpochl. Hampumep, yka3zaHHbIe TPH KOMaHJbl ONMCaHbI B BHIE
makpoca OUTINT, mosToMy BMECTO HUX IOCTATOYHO BBIMHCATH TOJIBKO OJHY CTPOUKY
- MaKpOKOMaHJy

OUTINT x/m

KOTOpasi MPU TPAHCIALUU MPOTPAMMbl aBTOMAaTHYECKH 3aMEHMTCS HAa 9TU KOMAaHIbI.

OtmeTuM, 4yTO HeKkoTophie onepanuu (Hanpumep, FINISH) cTons mpocTsl, B HEX Bcero
JIBE-TPU KOMaH/bI, YTO MX HEBBITOJHO PEANN30BbIBATH B BUAE mpoueayp. Tak BOT, U 3TH
omepalnyy ONMCAHBl B BHJE MAaKpOCOB, TOJBKO B TOM Cllydyae MaKpocC OIpeneiseT He
oOpaieHue K mpouenype, a camy omnepauuio. OnucaHue BceX 3THX MAKpOCOB COOpaHO
B oTAenbHOM (aiine ¢ HazBanuem 0. ASM (TekcT ero Takke MpUBECH HUXKE).

[Tockonbky B 3TOM (haiine coOpaHbl TOJBKO MAaKpOOHNpPEENEHUs, a 10 HUM, KaK U3-
BECTHO, He (POPMHUPYIOTCS HUKAaKHE MAIIMHHBIE KOMaH[bl, TO AaHHBIN (ailn He obOpasy-
€T MOIyJb, KOTOPBIH MOXHO OBUIO OBl TpaHCIMPOBaTH OTAENbHO. IlodTOMy HaHHBII
¢daiin moakmOYaeTCss K OporpaMMe HE Ha 9JTane KOMIIOHOBKHM, KakK MOAYJb
IOPROC.OBJ, a eme Ha stame Tpancusnuu - no aupektuBe INCLUDE 10.ASM. Ilo
Heil B TEKCT MpPOrpaMMBbl BCTABISIOTCS BCE MakpoompeneneHus u3 ¢aiina, mocie 4ero B
mporpaMMe yke MOXHO monb3oBaThesi MakpokoMannamu tuma OUTINT x,m u FINISH.

Janee npusomstcs Texctol ¢ainos IOPROC.ASM u 10.ASM 6e3 A0MOJHUTENBHBIX
MOSICHEHHH, MOCKOJIbKY BCE MCIOJIb3yeMble B HHX HPUEMbl MPOrPAaMMHUPOBAHUS TaK HIH
nHaye OBIIM PAcCMOTPEHBI B NMPEBIAYIIMX YacTIX KHUTH, a KPOME TOTO, 9TH TEKCTHI
CHa0XeHbl HEOOXOAMMBIMH KOMMeHTapusmu. OTMeTHM Iulib, 4To aupekTuBbl .XLIST
u .LIST, ucnone3yemsie B ¢aitne 10.ASM, o0bscHsOTCS B pa3a. 14.4.

1332. Texct daitna IOPROCASM

; Monyns IOPROC: Ilpoumeaypa BBOIa-BbBIBOJIA
public procnl, procoutnum, procflush, procinch, procinint

iocode segment
assume cs:iocode

; BbIBOJL HA DKPAH

; IlepeBoxg Kypcopa Ha HOBYI CTPOKY dKpaHa
; O6pamenue: call procnl
; IlapameTpoB HeT

procnl proc far
push dx

AUATIOr-MUDU-
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push ax

mov ah,2

mov dl,13 ; CR (kypcop Ha Hayalo CTpPOKH)
int 21h
mov dl,10
int 21h
pop ax

; LF (kypcop Ha CleAyWOUyl0 CTPOKY)

pop dx
ret
procnl endp

; BbIBOg memoro wmcia-cioBa €O 3HAaKOM HiH 0e3 3HaKa
; O6pamenue: call procoutnum

; Ha Bxojge: ax - BBIBOAHMOE YHCIO
; dh - uyucno co 3makom (1) wmam 6Ge3 3maka (0)
; dl - mupuna mnoxs BeIBoma (>"0)

; (ecnu mone OGoxbpme, YeM HaJgo, TO cleBa JHo00aBIsAOTCSA HPOOEHI,
; €ClIMi MEHbIIE - BBIBOAUTCS TOJIBKO HYHCIO)

procoutnum proc far

push bp

mov bp,sp

push ax

push dx

push si

sub sp,6 ; oTBecTH 6 0aliTOB B CTEKe MMOJ YHUCIO

* Yy4YeT 3HakKa

cmp dh,l ; BeIBOO co 3HakoM (dh=1)?

jne ponO

cmp ax,0

jge ponO

mov dh,2 ; eCIIH BBIBOX CO 3HakoM u ax<O0,
neg ax ; 1o dh:>2, ax:=abs(ax)

ponO: push dx ; cmactu dh (3max) wu dl (wupuny)
; 3amuch nupp dYuciaa B cTeK (B 0oOpaTHOM mopsjaKe)

Xor si,si ; si - KoON-BO Hupp B UHUCIE
ponl: mov dx,0 ; ax -> (dx,ax)

div cs:ten ; ax=ax div 10; dx-ax mod 10

add dl1,'0"'

mov [bp-8+si],dl ; mubpa -> cTek

inc si
or ax,ax
jnz ponl ; eme He 0

, 3amuch MHUHYCa, €CIM €CThb, B CTCK
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pop dx
cmp dh,?2
jne pon2
mov byte ptr [bp-8+si],'
inc si
; me4yaTh npoOenoB BHepeau
pon2: mov dh,0 ; dx - mupuHA MOJs BBIBOJA
mov ah,2 ; Gynkuus 02 npepsiBanus 21h
pon2l: cmp dx,si
jle pon3 ; mHpHHA <« AJHHA 4YHCIa
push dx
mov dl,' '
int 21h
pop dx
dec dx
jmp pon2l
; mevaTh (MuHYca W) wudp
pon3: dec si
mov dl,[bp-8+si]
int 21h

or si,si

jnz pon3
; BBIXOJ M3 IPOLEypHl

add sp,6
pop si
pop dx
pop ax
pop bp
ret

ten dw 10

procoutnum endp

BBOJ] C KJIABUATYPBI

; Oybep BBOma ¢ kuaBuatypbl (nus paborel ¢ ¢yukuueit OAh)

maxb db 128 ; Makc, pasmep Oydepa BBOJa

sizeb db 0 ; 4YHCJIO BBEJEHHBIX CHMBOJOB B Oydepe
buf db 128 dup(?) ; cam Oydep BBOxa

posb db 0 ; HOMEp moclejx, CYMTaH, cumBoia u3 buf

; BcHmomorarejbHas Ipoleaypa BBOJAa CTPOKH CHMBOJOB
; (Bkawouas Enter) B Oydep buf (BBox 0e3 mpuriameHus)

<[MATIOr-Miion”
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readbuf proc near

push ax
push dx
push ds

mov dx,cs
.mov ds,dx

lea dx,buf-2 ; ds:dx - anppec buf[-2]

mov ah,0Ah ; BBOX cTpoku B Oydep (Bkuwuas Enter)
int 21h

call procnl ; Kypcop Ha HOBYI CTPOKY DJKpaHa

inc cs:sizeb ; B janMHe ydecTh Enter

mov cs:posb,0 ; CKOJBKO CHMBOJOB yXe cuurano u3z buf
pop ds

pop dx

pop ax

ret

readbuf endp

; Ouncrka OGydepa BBOgA C KiIaBHATYpHI
; O6pamenue: call procflush
; IlapamerpoB HeT

procflush proc far
push ax
mov cs:sizeb,0 ; oumcrtka buf
mov cs:posb,0
mov ah,OCh ; ounctka DOS-0yodepa
mov al,0
int 21h
pop ax
ret
procflush endp

; BBony cumBona (¢ mpomyckom uiu 6e3 mpomnycka Enter)

; OOpamenue: call procinch

; Ha Bxonme: al - Enter mpomyctutrs (0) unum BbegaTh kak cumBon (1)
; Ha Beixome: al - BBegenusld cumBox (ah He MeHsercs)

procinch proc far

push bx

princhl:
mov *bl,cs:posb ; HOMEp MOCJEeJHEro CYUTAHHOTO CUMBOJA
inc bl ; cuen. HoMmep
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cmp bl,cs:sizeb ; He mocienHuil cumBon Oydepa?
jb princh2
jne princhio ; 6ybdep He cumTaB g0 KoHma?
orip al,0 ; CcuuThIBaTh Jsg koBep cTpoku (Enter)?
jne princh2
princhlO:
call readbuf ; noBBox B Oydep
jmp princhl ; NOBTOPHUTH
princh2:
a0t ce:posb,bl ;3aIIOMHHTH HOMEpP CYUTBIBAEMOI0 CHMBOJA
mov bh,O
mov al,c»:buf[bx-1] ;al:-cumBoux
pop bx
ret

procinch endp

BBox wmemoro wucia (co 3HakoM M 06e3) pa3mMepoM B CIOBO
O6pamenue: call procinint

Ha Bxon*: mHer

Ha Bbixopme: ax - BBEJIEHHOE YHCIO

procinint proc far

>

push bx
push cx
push dx
npomnyck npob6esoB W KOHLOB CTPOK BHavale

prinintl:

>

>

mov al,0
call procinch ; al - ouepenHOW cUMBOI (C NPONYCKOM
cmp al,"' ' ; mpob6en?
je prinintl
nposepka Ha 3HaK
mov dx,0 ; dx - BBOAMMOE 4YHCIO
mov ¢x,0 ; c¢ch-0 - wetr uudps, cl"0 - muroc
cmp al,'+'
je prinint2
cmp al,
jne prinint3
mov cl,l1 ; cl-1 - munyc
UK 10 uuppam

prinint2:

mov al,l

JKa>kBKBAaaHAaArMaaBAAB KBBAHBAIB*

Enter)

call procinch ; al - ouepenuoii cumBon (Enter - cumBon)

[NATIO-MUON"
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prinint3: ;
al,'9!

ja prinint4 ;
al,'0'

jb pri.ni.nt4 ;
mov ch,l ;
ab,0

bx,ax ;

cmp

sub

mov
mov
nor ax,dx ;
mul ca:prten ;
jc provfl ;
add ax,bx ;
jc provfl

mov dx,ax ;

jmp prinint2 ;
; KOHYHMIHCH UUDPB (YHUCIO
prinint4:

mov ax,dx

cmp
jne
cmp
jne
cmp

ch,l ;
prnodig
cl,1 ;
prinintS
ax,8000h ;

ja provfl

neg

prinintS:
pop
pop
pop
ret

ax ;

dx ;
cx
bx

MpoepammuposaHue Ha s3bike accembnepa IBM PC I'taBa 1

nposepka Ba nudpy

>'9' 7
<'0' 9
ch-1 - ectp uubpa

bx - nuppa kak YuCIO

ax - mpejblAyliee YUCIO

*10

>FFFFh (dx<>0) -> mnepenojiHeHHUE
-(-uucpa

cmactu 4ucio B dx
K ciuej.
B dx)

CUMBOIY

6unu uupps?
6bl1 MUHYC?
Moayib oTpuu. duciaa > 8000h

B3SATh C MHUHYCOM

BBIXOJI

prten dv 10
; peakuus Ha omwUOKM NpU BBOJE 4YHCIa

provfl: lea cx,prmsgovfl ; mnepemonneHue
jmp prerr
prnodig: lea cx,prmsgnodig ; uer uudpp
prerr: push cs ; mevaTh coobmeHus 00 omubke
pop ds ; ds-cs
lea dx,prmsg
mov ah,9 ; outstr
int 21h
mov dx,cx
mov ah,9 ; outstr
int 21h
call procnl
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mov ah,4Ch ; finish
int 21h
prmsg db 'Ommubka npu BBOxe wmcua: ','$’'

prmsgovfl db 'mepenmonuenue','$’
prmsgnodig db 'mer uudps','$’
procinint endp

iocode ends

end ; KOHEI MOJAYylisi ioproc

133.3. Tekcrt ¢aitna [0.ASM

.xlist ;3ampeT 3alHMCU 3TOro Qaina B JTHCTHHT

; @ailin ¢ MakpocaMH BBOXAa-BBIBOMA, HOAKIOYAEMBbIH K
; mnporpaMme no aupektuse: include io.asm

; OKOHYAHHME CYETA TIIPOI'PAMMbI

; OKOHYaHHMEe cYyeTa NPOrpPaMMBl
; obpamenue: finish
; Ha BXojge: al - kox 3aBepumeHHs (MOXHO HTHOPUPOBATH)

finish macro
mov ah,4Ch
int 21h
endm

; BbBO/IT HA DOKPAH (B TEKCTOBOM peXHME)

; Ilepexox Ha HOBYIO CTPOXY
; oOpamenue: newline

extrn procnl:far
newline macro
call procnl
endm

; BeiBog cumBoOIa
; oOpamenue: outch ¢
; rge ¢ - 18, 18 wmam m

JSMATIOM-viion”
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outch macro ¢

push dx
push ax
mov dl,c
mov ah,2
int 21h
pop ax
pop dx
endm

; BBIBOA CTpPOKH CHMBOJIOB

; oGpamenue: outstr

; Ha Bxoxge: ds:dx - HavalbHBIH ajpec CTPOKH

; (B xoHume crpoku x.6. cumBoan $, xoxy 36 (24b))

outstr macro
push ax
mov ah,9
int 21h
pop ax
endm

; BbIBOA 1eI0ro €O 3HAaKOM pa3MepoM B CIOBO

; oOpameHnue: outint num [,leng]

; rje num - BBIBOAMMOe uucio: il6, rl6, mlé

; leng - mupuna mnous BbeiBoxa: 18, r8, m8 (co 3Hauenuem >-0)
; OcobeHHOCTH BBIBOZAA:

; ecuu moJse Oonbuie, 4eM HaJg0, TO cieBa J00aBISOTCS Npobeisl,

; eCJIM MEHbIIE - BBIBOAUTCS TOJNbBKO 4YHCIHO (LEIHKOM);

; mo ymoavanue leng-0

extra procoutnum:far

outint macro num,leng
outnum <num>,<leng>,l
endm

; BeiBog mesoro 6e3 3Haka pa3MepoM B CIOBO
; oOpameHnue: outword But [,leng]
; nutT U leng - kak B outint

outvord macro nut,leng
outnum <num>,<leng>,0
endm



>

>

>
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BcnomorarenbHbli MakKpoC NPOBEPKH HAaNMCAHHUS HMEHH
pasupiMH  (6OJBIIMMH W MaJIbiMH) OyKBaMu

same macro name,variants,ans
ans=0
irp v,<variants>
ifidn <name>,<v>
ans-1
exitm
endif
endm
endm

BcecnomorartenbHblii Makpoc ans outint (sign=1) wu outword (-0)

outnum macro num,leng,sign

local regdx?

push ax

push dx

same <num>,<dx,DX,Dx,dX>,regdx?

if regdx? ;;out dx,leng —>
ifb <leng> ;5 mov al,leng
mov al,0 ;5 xchg ax,dx
else

mov al,leng
endif
xchg ax,dx

else ;;out num,leng (numodx) —>
ifb <leng> ;5 mov dl,leng

mov dl,0 ;; mov ax,num

else

mov dl,leng

endif

mov ax,num

endif

mov dh,sign

call procoutnum ;;ax=num, dl=leng, dh=sign
pop dx

pop ax

endm

SMATIOr-MU@U"
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; BBOI C KJIABUATYPBI

; Ouncrtka OGydepa BBOmA ¢ KIaBHATYpPBHI
; obpamenue: flush

extrn procflush:far
flush macro
call procflush
endm

; BBoxg cuMmBona (Cc IpomyckoM KOHLIOB CTpok, T. e. Enter)
; obOpamenue: inch x
; rge x - r8, 18

; Ha BBIXOJE: X - BBEJACHHBIH CHMBOII

extrn procinch:far
inch macro x

local regax?
same <x>,<ah,AH,Ah,aH>,regax?
if regax?
xchg ah,al ;;x=ah
mov al,0
call procinch
xchg ah,al
else
same <x>,<al,AL,Al,aL>,regax?
if regax?

mov al,0 six»al

call procinch

else

push ax ;35X - He ah wu He al

mov al,0

call procinch
mov x,al

pop ax

endif

endif

endm
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; BBox memoro umcna (co 3HakoM W 0e3) pa3MepoM B CIOBO

; oOpamenue: inint X

; rge x - rlé6, ml16

; Ha BBIXOJE: X - BBEJIEHHOE YHUCIO

; 0COOEHHOCTH BBOJA:

; OpONYyCKalTCs Bce NpOOeNbl M KOHIBl CTPOK MEpeJ YHCIOM;

; 4HUCIO JOJKHO HAaYMHATHCS C UUPPB, Mepea HEHd BO3MOXKEH 3HAaK;
; OpH MHHYCE YHOJO BBOJHUTCSH KaK OTpHUIATEIbHOE;

; BBOJ HJET 10 mnepBoi Hemupps (B T.4. go Enter), oHa rimoraeTcs;

; npu omunOke OGymeT medaTh COOOM[EHHS M OCTAaHOB HPOrPaMMBI;
; omubku: "HeT mudpe" - B YHCIEe HET HU ONHOW LUPPHI

; "mepenosHeHHe" - OONBIIOE MO MOJYJNIO YHUCIO

; (BHe oTpe3ka [-32768,+65535])

extrn procinint:far

inint macro X
local regax?
same <x>,<ax,AX,Ax,aX>,regax?
if regax?

call procinint ;;X=ax
else
push ax ;;Xo0ax

call procinint
mov X,ax

pop ax

endif

endm

; BOCCTAHOBHUTH 3allUCh B JHCTHHT:
Llist

JSMATIO-MUDU"
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Tnasa 1l

JOMNOJHUTEJBHBIE BO3MOKHOCTHU

B aToii rmase paccMaTpuUBaOTCA T€ KOMaHIbI K u cpeacrsa HA, KOTOpPBIE OTHOCH-
TEJIbHO PEAKO HCIIOJB3YIOTCA Ha MNPAKTUKE U KOTOPHIE HE ObLIH pacCcMOTpEHBI B IIpC-
ABIAYIIUX TJaBaX KHUIH.

14.1. /IBOMYHO-IeCSITHYHBIE YHCJIA

B rin. 1 yxe ormeuanocs; uto B [IK moMHMO menbIx 4HcCelN, MPEACTABICHHBIX B [[BO-
HYHON CHCTEME CYHCICHHS (ABOMYHBIX YHCEI), HCIOIB3YIOTCS W JBOMYHO-ACCATHYHBIC
gucna (binary coded decimal, BCD). B srom pasnene paccmarpuBarorcs komauas! 1K,
npeaHa3HAaYCHHBIC ISl pealn3alni apu(pMETHUECKUX ONEePaluil HaJl TAKUMH YHCIAMH.

14.1.1. TIlpencrtaBinenue ABou4YHO-AecATHUYHBIX U ASCIlI-uncen

HamoMHMM, 9TO MamIMHHOE NPEACTABICHHE ABOWYHO-IACCATHYHBIX YHCEN CTPOUTCS
10 clieflyloleMy NpaBuily: Kaxjaas uuppa U3 AeCATHUHON 3amucu (HEOTPHULATEIbHOTO)
Llenoro uucna 3aMeHsETCS Ha YEeTBEPKY OMTOB, M300paxkarolux 3Ty nuppy B ABOMYHON
cucteme cunciaeHus. COOTBETCTBHE MEXIy JECATHYHBIMU HHdpaMu M YeTBEpKaMm Omu-
TOB Clie/lylolIee:

10 2 10 )

0 0000 5 0101
1 0001 6 0110
2 0010 1 0111
3 0011 8 1000
4 0100 9 1001

Ha xaxmoe IBOMYHO-AECATHYHOE YHCIO OTBOAAT COCEAHHME OalWTBl MaMATH - CTOJb-
KO, ckosibpko Hagmo. ITopsgokx, B KoTopoMm HUGPH YHCIa 3aHMMAIOT 3TH OaHTHI, BOOOIIE
roBopsi, He (UKCHpPYETCS M OmpejeNsercs mnporpammucTom. J[lemo B ToM, 4T0 0Opa-
060TKa 3THX YHcen BeAeTcs Mo nudpam M mepexoq oT HH(PH K HUPpe OpraHu3yeT cam
MPOrPAaMMHCT, a OH MOXET C OJMHAKOBBIM YCHEXOM IEPEXOANUTh OT OUepeaHOTo OaiTa
Kak K ciexyromeMy OaiTy, Tak um K mnpeiasiaymemy. Ho ams ompeneaeHHOCTH MBI
B manpHelmeM OyaeM pacrojarath JieBsle (cTapmue) Hudpsl umcia B 0aHTaX C MEHb-
UMK agpecaMy, a mpaBbie HUQPH - C OONBITIMHU.

B IIK wucnomp3yrorcs nBa (opmara NpeACTaBICHHUS BOMYHO-AECATHYHBIX UYHCEN -
yHaKkoBaHHBIH M HeymakoBaHHEIA. [Ipm ymaxosamHoM ¢QopmaTe B KaxAabli OalT 3amu-
CBIBAIOTCSA JBE coceaHHe nupbl Yucia (IpM HEYeTHOM KoiaudecTBe HUp cieBa
K yucay mnpunuceiBaetcs (), a mpu HeymakoBaHHOM ¢opmaTe B KaxJoM Oaiite
pasMemaercss TOIbKO OJHAa HU(pa, KOTOpas TNPHKHMaeTcs K MpaBoMy Kpawo OaHTa.
Huxe .mpuBemeHsl mpejcTaBieHHs duciaa 592 B ymakoBaHHOM (cieBa) M HEyMako-
BaHHOM (opmaTax (A - aapec mepBOro u3 0aWTOB, 3aHATBIX YHCIOM):
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A A+l A A+l A+2
| 0000 o101 | 1001 0010 | | 0000 0101 | 0000 1001 | 0000 0010 |
P s gl 5 9 2

B SIA nmepemeHHBIe, 3HaUEHUSI KOTOPBIX TPAKTYIOTCS KaK ABOUYHO-AECATHYHBIC YHC-
Jla, MOKHO OIHUcaTh MO AupekTuBe DB ¢ HEeCKOJbKUMH ONepaHIaMu:

PACK DB 5h, 92h ;gucino 592 B ynmakoBaHHOW BHAe
UNPACK DB 5, 9, 2 ;auciao 592 B HeymakoBaHHOM BHJIE

OOpaTuTe BHUMaHHUE, YTO [yl YINAKOBAaHHOTO YMCJIAa B OJHOM ONEpaHAe HAA0 yKasbl-
BaTh JBe LHU(PBI, MPUYEM YKa3blBaTh MX B IIECTHAALATEPHUYHON CHCTEME, YTOOBI Kax-
nas u3 uudp npu TPaHCISALMU 3aMEHsUIaCh HAa COOTBETCTBYIOLIYIO YETBEPKY OMTOB He-
3aBUCUMO OT Apyrod uudpsl (ecau B KayecTBE OIepaHIa yKaszaTb JECATHYHOE YHCIO
92, Torma ono 3amenutcst Ha 0101100b, a ve na 10010010b).

B peanbHbIX mporpaMmax JBOMYHO-AECATHYHBIC YHCIIA PEAKO BBINHMCBIBAIOTCS SIBHO.
OHu 00bIYHO moNyyaroTcs W3 Tak Ha3biBaeMbix ASCII-umcen - M3 YHCIOBBIX CTPOK,
13 3a0UCH 4YHCENl B BHAE CHUMBOJBHBIX CTPOK (Hampumep, '592'), U B KOHIIE CHOBa
npeoOpasyroTcsi B TaKMe CTPOKH. OTH INpeoOpa3oBaHMs pEATU3YIOTCS OYEHb IMPOCTO:
nockoJibky B cucteme koaupoBku ASCII cumponbl-undpsr ot '0' 10 '9' UMEWT KOMAbI
ot 30h mo 39h, To mist mpeoOpa3oBaHusi HUPPBI-CUMBOJIA B HUPPY-4UCIO HAAO JIHIIb
BBIIENNUTh 4 TpaBbIX OWUTa M3 KOJAa 3TOrO CHUMBOJA, a A O0OpaTHOro mnpeoOpa3oBaHUs
undpy-4ucino Hamo ciI0kHUTh (apudmeTndeckn uiau soruuecku) ¢ 30h.

14.1.2. CnoxeHHe ABOUYHO-AECATUYHBIX YHCEN

Temepb paccMOTPUM, KaK PEATH3YIOTCS apudMETHYECKHE ONMEPalHy HaJ ABOHYHO-
NECATHYHBIMH YnciamMu. HadHem co CloXeHHs.

Cnodicenue HEYNAKOBAHHBIX OBOUUHO-OCCAMUYUHBIX YUCEN

B IIK HeT KOMaHIbI CIIOKEHMS IBOMYHO-IECATHYHBIX YMCE]I KaK €IMHBIX 0OBEKTOB,
MOYTOMY TaKue 4YMcIa NPUXOAUTCA CKIAAbIBaTh MO LU(ppaM: CHayajga CKIAAbIBAIOT
nocienHue (Miaamme) UL, 3aTeM - MpeanocieAHue W T. A. Ilpu 3ToM, yduThIBas
cnenu(uKy NPEeACTABICHUS TAKUX YHMCEJ, NPH CIOXKEHHH ABYX HMX LH(GP HPUXOJUTCS
0co0bIM 00pa30M yCTaHABJIMBATh, €CTh JIM MEPEHOC B cTapiune HUpbl U Kakywo nudpy
HaJI0 3alKMcaTh B COOTBETCTBYIOLIYIO MO3MIMIO YHCIA-pe3ysbTaTa. 3/1eCh BO3MOXHBI J1Ba
caydast. Ecniu cymma aByx uumdp He mpeBocxoaut 9 (Hampumep, 2+3=5=00000101b),
Torga mepeHoca B crapumue uuppsl Her (B ¢umar nepenoca CF wnamo 3amumcats 0),
a B KadecTBe UM(pBHI pe3ynbrata HaxO B3SATh MOJY4YMBLIYyIOCS BeiauuuHy. Ho eciaum
cymma nudp 6onsme 9 (5+8=13=00001101b), Torma nepeHoc B crapurue HUPPH €CTh
u ero Hajgo 3anoMHMTh B (nare CF, a B pe3ynbraT HaJxo 3amucaTh BEIHYUHY, KOTOpas
Ha 10 MeHbIIEe MONY4YEeHHOM CyMMbl. B mocnenneMm ciydyae MOXXHO MOCTYNHUTbh U HHAue:
Halo K cymme 1upp mnpubaBuTh 6 M 3aTeM OOHYIHTH JIEBYH T[OJOBHHY Oaiita
(13+6=19=00010011b -> 0000001 1b=3); ormerum, uyto IIK peiicTByeT HMEHHO
[0 5TOMY BapHaHTY.

MATIOr Wi
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Takoil aHanu3 W mpeoOpa3oBaHHUE CYMMBbI JBYX LH(P ABOMYHO-IACCITHUYHBIX HHCEI
peanusyet cnenyiomas komanna I1K:

ASCII-koppexkuus mociae caoxenus (ASCII adjust after addition): AAA

Orta KOMaHJa CTaBUTCS TIOCJIE KOMaHIbl cioxeHus (Hampumep, ADD), kotopas
CIIOKHMJIA IBE NecATHYHble Hudpel U 3anucana cymmy B peructp AL. DrtoT peructp sB-
JISeTCsl HEesSBHBIM ONepaHaoM KomaHabl AAA, MMEHHO €ro COAEpPXKUMOE OHA aHaIU3HU-
pyeT u koppektupyet. Hampumep:

MOV AL,5
MOV AL,8 JAL-13
AAA ;CF«l, AL-03

C noMoIpl0 JAaHHON KOMaHAbI MOXHO CIEAYIOLIMM 00pa3oM CIOXUTh aBa N-3Hay-
HBIX HEYMaKOBAaHHBIX JBOMYHO-IECATHYHBIX 4ucia X W Y M 3amucath CymMmy B Z
(komanna CLC oOnynser ¢uar nepeHoca - cM. pasa. 14.2):

N EQD ... :N>0
X DB N DOP(?)
Y DB N DOP(?)

Z DB ?,N DUP(?) ;MepBBI GaliT - 1gas mepeHoca W3 cTapmux HHOP

;CIOKEHHME HeymakoBaHHBIX 2-10-HbIX umcen: Z:=X+Y

MOV CX,N ;KOTHYECTBO HU(pP B cloaraeMbIX

MOV SI,N-1 ;HHACKC mupp ciaaraeMblx (cmpaBa HalleBO)

CLC ;CF - mepenoc u3 muaamux uupp (BHawane CF=0)
SUM: MOV AL,X[SI]

ADC AL,Y[SI] ;ClIoXKEeHHe nupp ¢ ydeToMmM mepeHoca W3 Muax, uudp

AAA ;koppeknus cymmnl m 3anuch B CF mepenoca

MOV Z[SI+1],AL ;3anuch UUGPBl CyMMBI B Z

DEC SI ;K TMpenbAyIuM HudpaM cllaraeMbIX

LOOP SUM ; (komanael DEC u LOOP ne wMmensior CF)

MOV Z,0

ADC Z,0 ;3alMUCh MEpeHoca M3 CTapmux nupp

Tenepp mpuBeseM MOJHOE OMHCAaHUE JAelcTBUS KoMmaHabl AAA: ecnu Quar aomodn-
HutenpHOoro nepeHoca AF paBen | wnu ecnu B 4 mpaBbix Ourax peructpa AL Haxo-
nutcs BennduHa ot 10 go 15, Torma 3Hauenue AL yBenuuuBaercs Ha O, ¢uar mepeHo-
ca CF nonyuaer 3nauenue 1 u 3HaueHue perucrpa AH ysenuuuBaercs Ha 1, uHaue
nuub obHynsercs ¢uar CF; B mobom cinyudae 4 neBbix 6uta AL oOnymstorcs. Otme-
THM, 49TO KomaHaa AAA MeHnser u apyrue ¢iaaru (Hanpumep, ¢uar AF momywaer To
ke camoe 3HaueHue, yto U (uar CF), oqHako 3T0 0OBIYHO HE HPEACTABISIET MHTEpEC.

[osicuum neiictBust komaunael AAA. Ilpexae Bcero OTMETHM, YTO KOMaHJa aHaIU-
3UpyeT TOJbKO 4 mpaBbix Ourta peructpa AL, He oOparuasi BHUMaHHs Ha JieBble OUTHI
(npuuuHa 3Toro Oyzer ykazaHa Huxke). [loaToMy, ecnu mpenblayiias KOMaHIa CIIOXKe-
HUS TOJyd4uia cymMmy Gousbiie 9, To koManga AAA CMOXET pacHno3HAaTh TOJIBKO CYMMbI
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ot 10 no 15. [nst pacmo3HaBaHus ke cymMm Oousbiie 15 mpuBiekaercs ¢iar JOMONTHH-
TenpHOTO mepeHoca AF. Dror ¢draar MeHseTcss MHOTMMHM KOMaHAaMHU, OJHAKO HHTEpec
MPEACTaBIAET TOJBKO €ro M3MEHEHHWEe B KOMaHAaX CJIOXKEHUS W BBIYUTAHUSA: B KOMaH-
nax crnoxenuss (ADD, ADC, INC) ¢unar AF nonyuaer 3HaueHue 1, eciam mpu cioxe-
HUU 4 Mianmux OWTOB OMEPaHIOB MoJyduiach cymma Oonbiie 15 (ecnu ecTh mepeHoc
13 3THX OUTOB B Oosiee crapuiue OuThl), a B komannax Beiuutanus (SUB, SBB, DEC)
¢nar AF paBen 1, ecnu BenuunmHa 4 Miaamux OWTOB MEPBOTO ONEpaHAa MEHbIIE Be-
JIMYMHBI TaKUX K€ OMTOB BTOPOro onepaHia (ecium OblI 3aeM eIUHMIBI Ui MIaJIIuX
6uToB mepBoro omepannga). Tak Bor, mo ¢aary AF xomanna AAA u pacmosHaer ciy-
yail, Korga Cymma, HOJyd4eHHas B Mpeablaylieid komanae, Oombmie 15. Mrtak, pacmos-
HaB, 4yTO cymma Ooinbine 9, komanga AAA KOppekTHpyeT ee - no0aBisieT K Heil O
n OOHyJSIeT JIeBYIO MOJOBUHY peructpa AL, 4To, Kak yXe OTME4aaoCh, COOTBETCTBYET
nosiydeHuto "mpaBuibHOW" nudpel pe3ynprara. OT™METHM, UTO JeBas nojgoBuHa AL 006-
HyJISIeTCSl M B Cllydae, KOrJla CyMMa He NpeBOCXonuT 9, moatomy B peructpe AL Bceraa
ocTaercs ToJabko "mpaBuibHas" nmdpa. Uto ke KacaeTcs yBenuueHUs Ha | 3Ha4YeHHS
peructpa AH, TO 3TO MOXHO paccMaTpuBaTh Kak €Ile OXUH CrMoco0 (UKCHUPOBAaHUS
nepenoca (ecnu BHayane B AH Obun 0), HO BooOmie-To Takoe m3MmeHeHue AH HyxHO
JUIsL peanu3aliil YMHOXCHHUS IBOMYHO-JCCATHUHBIX 4yucen (cMm. pasa. 14.1.4).

Cnoscenue ASCII-yucen

Heckonbko ycnoxxHeHHOEe feiicTBUe KoMmaHael AAA O0OBSCHSAETCS TEM, 4YTO OHa
OpUEHTHPOBAHA Ha CJIOKEHHE LU(PP HE TOJBKO HEYNAKOBAHHBIX JBOMYHO-IECATHYHBIX
yucesn, Ho u ASCll-uucen. Hanpumep, eciu no xomanae ADD cnoxute xoasl uudp 5
u 8, 1. e. koael 35h u 38h, To monmyuum cymmy 6Dh = 01101101b. Ecnu mocne storo
BBINOJMHUTH KOMaHAy AAA, To oHa Oyner oOpam@aTh BHHUMaHHE TOJbKO Ha MPaBYIO
MOJIOBUHY CYMMBI, T. €. Ha BenuduHy 1101b (=13), koTopas u siBisieTcs HACTOSIIEH CyM-
Mol udp (kak uucen). [Tockonbky 3Ta BenuuumHa Goubine 9, To komanna AAA ¢uk-
cupyet B ¢unare CF nepenoc u npubasiser 6 k AL (6Dh+6=73h), nocne 4ero oOnymsieT
JIEBYIO TIOJIOBUHY 3TOW CyMMBbI, mosydas "mpaBuiabHyr" uudpy 3. Ocranock TOIBKO
00beauHuTH ee ¢ yuciaoM 30h, uro6sr monyunts ASCII-xox aToit unudpser - 33h.

Ecnu 3nadyeHus onmucaHHBIX B MOCIEIHEM IMpUMepe mepeMeHHbX X, Y U Z paccmart-
puBath kak ASClI-uucna, Torga cnoxenue Z:=X+Y MOXHO peaju30BaTh CJIEAYIOLINM
oOpazom (3ameuanue: nockoiabky komanga OR moprut ¢uar CF, To mepenoc B crap-
uie uudper Oyaem mpousBoauTh depes peructp AH):

;enoxenue ASCIlI-umcen (uucnoBbBIX cTpok): Z:-X+Y

MOV CX,N ;KOJNIMYECcTBO HUDpP B claraeMbIx

MOV SI,N-1 JUHACKC nudp craraeMblXx (cmpaBa HalleBO)

MOV AH,0 ;AH - mepenoc u3 mmagmux nudp (BHagane €ro HeET)
SUM: MOV AL,X[SI]

ADD AL,Y[SI]

ADD AL,AH ;cmoxeHue nudp ¢ ydeTroM mepeHoca U3 Miax, Oupp

MOV AH,0

AAA JKOPPEKIHs CIOXKEHHS M 3amuch meperHoca B AH

OR AL,30h npeobpa3oBaHue HUGPHl B CUMBOI

ANATIO-MUDU-
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MOV Z[SI+1],AL ;3amuch Konxa nudpsl B Z

DEC SI

LOOP SUM

OR AH,30h

MOV Z,AH ;3almuch B Z THepeHoca W3 cTapmux uupp

Cnooicenue ynaKoeamHwvlX OOUYHO-0CCAMUYHBIX HUCET

W 3pmech mpuXoAMTCS CKJIAABIBATh YUCIIA MO YacTsIM, HO y)Ke HE Mo OmHOM uudpe,
ano mape uudp, ymakoBaHHbIX B OaHOM OaHTe: mo komanae ADD wimu ADC
cKIaabiBaeTcsl mnapa Hudp U3 MEpBOro cjaraemMoro ¢ mnapoi uumdp u3 BTOPOro
caraeMoro, a 3aTeM C MOMOILIbIO CIEeHHaTbHONH KOMaH3bl KOPPEKTUPYETCS MOJTyueHHast
cymma. JTo cieayiomas KoMaHzaa:
ZlCCﬂTI/[‘{Ha}I KOppEeKIHusA TOCIE CIOXCHHUSA

(decimal adjust after addition): DAA

OTa KOMaHAa MMEET CMBICJ, TOJIBKO €CJIM OHAa IOCTaBJIEHAa IOC]e KOMaH3bl CIIOXKe-
HUSI, KOTOpasi CJOXXMJA YNAKOBAHHYIO Mapy MPaBUWIIBHBIX NECATHYHBIX LUBp M 3amuca-
na cymmy B peructp AL. Komanna DAA mpeoGpasyer 3Ha4ueHHE ITOrO peructpa B JBe
MpaBUbHbIE JAeciaTHYHbIe HUPPbI U Qurcupyer B ¢uare CF mepenoc u3 stux uudp.
Hamnpuwmep:

MOV AL,59h
ADD AL,69h ;AL=0C2h
DAA ;CF=1, AL=28h

Bbonee Touno xkomanma DAA neiictByer Tak: ecnun AF=1 wim ecnu BenuuuHa B 4
mpaBbix Outax AL Gonbmie 9, Torma AL yBenunuuBaercs Ha 6 (3TO KOppEKIHsS MpaBoit
uudpsr napsl); ecnn CF=1 unm ecnu BenuumHa B 4 neBbix Outax AL Oonbmie 9, TO K
AL npubasnsercs yuciao 60h ( 1. e. 6 k neoit monosune) u CF nonyuaer 3navyenue 1,
a mHaue CF nonyuaer 3HaueHue 0 (3TO KOppekuus JIeBOH LUPPBI U ydeT mepeHoca
u3 gaHHOM mapel uudp). Komanaa menser u apyrue ¢uard, HO MX 3HA4YCHHS OOBIYHO
HE TPEJCTaBIAIOT UHTEpEC.

Hanpumep, B mpHBEIEHHBIX BbIlIE KOMaHIaX cymMa mpaBbix mupp (9 m 9) pasHa
18 = 12h, mosTomy B mpaByio mnojoBuHy perucrpa AL momanmaer uudpa 2, a uudpa 1
Kak ImepeHoc jaobaBnsercs K cymme JneBblx mudp (5+6+1=12=0Ch), npu stom duar
AF mnonyudaer 3nauenue 1. Ilo atomy 3Hauenuio AF xomanma DAA u y3Haer, 4To
mpaBass uuppa B AL HenpaBuibpHas, ¥ yBeauuuBaer ee Ha 0; B 3ToT MmoMeHT AL=0C8h.
Jlanee ananusupyeTtcst jeBas moyioBuHa peructpa AL: mockonbky B komange ADD ne
Ob10 mepenoca, To CF=0, Ho B neBbix Ourax AL naxomutcs BenmumHa OCh, xoTopas
Oonbuie 9, mostomy JneBylo uMdpy TakkKe HaJO CKOPPEKTHPOBATh, Ui 4YEro K Heit
npubasnsercst 6 (¢ 3amuceio nepenoca B CF): (12+6) mod 16 = 2 u CF=1.

Jlns mpuMepa mpuBEAEM alrOPUTM CJIOXKEHHUS ONMUCAaHHBIX Bbime yucen X, Y U Z,
KOTJla MX 3HA4CeHHUs TPaKTyroTcs Kak 2*K-3HauyHble ynmakoBaHHBbIC 4YHCIA:

;CIIOKEeHUe ymakoBaHHBIX 2-10-HbeIX uncen: Z:=X+Y
MOV CX,N ;KonudecTBO OaiiToB (map mudp) B craaraeMbix
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MOV SI,N-1 ;uHIeKkc Oaiita cimaraeMbx (cmpaBa HAaJeBO)

CLC ;CF - mepenoc u3 muagmux nudp (BHavaxe ero HET)
SUM: MOV AL,X[SI]

ADC AL,Y[SI] ;CIOKEHHMe ABYX map uupp ¢ ydeToMm IepeHoca

DAA ;koppexuusa nupp cymmel um 3anuck B CF mepenoca

MOV Z[SI+1],AL ;3amuch mapel UHGPH CyMMBl B Z

DEC SI ; (komaugsr DEC u LOOP

LOOP SUM ; He MenswoT ¢unar CF)

MOV Z,0

ADC Z,0 ;3alMCh B Z mepeHOca U3 cTapmux uudp

14.13. BpluuTaHHE IBOMYHO-AECATHYHBIX YHCEJ

31ech BCe aHAJIOTMYHO CIIOKEHHUIO. BBIYMTaHWE JABOWYHO-IECATHYHBIX YHCET TaKXKe
ocymuiecTBIseTcss Mo nuppam, OT MiIaamux HUPp K crapmuM. s KOPpPEeKLUHH XKe pas-
Hoctu nudp B IIK ucnonsdytorcs komanast AAS u DAS.
ASCII-xoppexnus nocne BounTaHus (ASCII adjust after subtraction): AAS

OTy KOMaHZy ClleflyeT NPUMEHATb nocie koMaHiasl Beruntanus (SUB u 1. 1m.), koTo-'
past 3alUCBIBAaeT Pa3HOCTb ABYX HecaTH4HbIX nudpp B peructp AL. Komanna AAS neii-
crByer Tak: ecim AF=1 wimm ecau BenuuuHa 4 mnpaBeix OutoB AL Gonbme 9, Torma
n3 AL Beiuntaercs 6, w3 AH Berumrtaercs 1 wu ¢nar CF momywaer 3HadeHue
1 (buxcupyercs 3aeMm u3 crapmux uudp), unaue ke ¢uar CF nomydaer 3nauenue 0;
B JI00OM citydyae oOHyusitoTcst 4 neBbix Outa peructpa AL. Hampumep:

sKOppeKnHusa HE HYXHa

MOV AL,05h

SOB AL,02h ;AL=03h, AF=0

AAS ;AL-03h, CF=0

JKOppPEKL M HyXHa

MOV AL,02h

SUB AL,05h ;AL=0FDh, AF«l

AAS ;0FDh-6-0F7h —> AL=07h, CF-1

KOMaHI{a AAS NPpUMCHSCTCA IIPA BBIYUTAHUU KaK HCYNAKOBAaHHBIX ABOUYHO-ACCA-
THYHBIX YHUCCJI, TaK U ASCII-uuncern. AJ'IFOp]/ITMBI BBIUMTaHUSA aHAJIOIMYHBI aJIropuTMamM
CJIOKCHMUS, IIOOTOMY MBI UX HE 6y}1eM IIPpUBOJAUTE.

HpI/l BBIYUTAHUU YIAKOBAHHBIX ABOUYHO-ACCATHYHBIX YHUCECI I KOPPEKLUHUHU I.II/I(i)p
Pa3HOCTHU MCIIOJB3YETCSA KOMaHIa

I[CCHTI/I‘{Haﬂ KOppeKuusa MNmOCJIE€ BBIYUTAHUSA
(decimal adjust after subtraction): DAS

DTy KOMaHJy clielyeT HNPUMEHATh mociie kKomanasl Beruutanus (SUB um 1. 1m.), koro-
pas w3 oxHoro 0OaiiTa, TAe yIakoBaHBI JIBE NMPaBHIbHBIC NECATUYHBIC HU(PHI, BEIYUTACT
Ipyroil moxoOHbIN OalT M 3amuceiBaeT pasHocTh B peructp AL. Komanna DAS neii-
crByer tak: ecan AF=1 wnm ecnam BennumHa 4 mpaBbix OutoB AL Oonbme 9, Torma

"ANATIO-MUDU-
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(m1s xkoppexuuu npaBod nudpsl pasHoctu) u3 AL Beranrtaercs 6; ecim CF=1 umm ec-
au BenuuuHa 4 nebix OuToB AL Gonbie 9, Torma (s KoppekuUMH JeBOH LUDPBH U
yuera 3aema) u3 AL Bbrumraercs 60h u ¢uar CF nonywaer 3nauenue 1, a unaue CF
noaydaer 3HaueHue 0. Hampumep:

MOV AH,o0

MOV Ab,25h

SOB AL,52h ;AL=0D3h, AF=0, CF=1
DAS ;AL:=0D3h-60h=73h, CF=1

14.1.4. VYMHOXCHHE WM JeJIEHHE ABOHUYHO-IECATHYHBIX YHCEN

Hano cpasy ormeruts, uto peanusoBaTh B IIK ymMHOXeHHe M JelleHHE JIBOMYHO-JE-
CATUYHBIX YHCENl 4pe3BblYaiiHO Ccl0XkHO, T. K. cucrema komanja IIK mnpenocraBnser
CpeACTBa TOJBKO JJISl YMHOXKEHHs U JlelleHus oaHOo# uudpsl Ha apyryto. [Ipuuem stu
nudpel 0053aTeNIbHO AOJKHBI ObITh HeynakoBaHHbIMU. Ilo stoit mpuumue B IIK ume-
€TCs TOJIBKO IO OJHOW KOMaH/Ae KOPPEKLIMHU A YMHOXKCHMS M IJIs AEICHHUS.

Jst KOppeKLUUU NpH YMHOXKEHUH HCIIONIB3YeTCsl KOMaHa

ASCII-koppexuuss mociae ymHoxeHus (ASCII adjust after multiply): AAM

OTy KOMaHIy cleAyeT HpUMEHSATh mocie komanabl ymHoxenus (MUL) nByx Heyma-
KOBAaHHBIX JIECATUYHBIX LHU(p, KOTOpas 3alUCBIBAET MX HpOM3BeneHHEe B peructp AL.
Komanna AAM penut 3nHaueHne AL Ha 10 m 3amuchiBaeT HEIOJIHOE YacTHOE B pe-
ructp AH, a ocratok - B peructp AL, mosmydas TeM caMbIM B JBYX 3THX pPETHUCTpax
MpaBWIBHBIE JeCATUYHBIC MUGPH npousBeneHus. Hampumep:

MOV AL,6

MOV BH,9

MUL BH ;AL=54=36h <AH=0)
AAM ;AH=5, AL=4

B xauecTBe mpuMepa HCIOJNB30BaHUS KoMmMaHAbl AAM paccMOTpUM YMHOXEHHE
N-3HaYHOrO HEYIaKOBAHHOI'O JABOMYHO-IECATHYHOTO 4Mcaa X Ha OJHO3HAYHOE
ypcsno Y ¢ 3amuchio npousBeneHus B Z. bynem Oparb crnpasa HanmeBo uudps uz X
U 110 Oouepe]d yMHOXaTb MX Ha Y, 3amuchiBas B Z mnpaBylo Hudpy mnosydusmierocs
MPOU3BEJCHUS U NMpUOaBIAs JEBYI0 LUUPPY K MPOM3BEAEHHIO CTapIMX LUP:

N EQU ... ;N>0

X DB N DUP(?)

Y DB ? ;or 0 mo 9

Z DB ?, N DUP(?) ;ImepBBId GafiT - pus mepeHoca

JYMHOXeHHe HeymakoBaHHoro 2-10-ro umcma X Ha gecatuunyio uudpy Y

MOV CX,N ;konudecTBo uudp B X
MOV SI,N-1 ;uaaexc nudpel u3 X (cmpaBa HalleBO)
MOV BH,0 ;IepeHoC M3 MiIafgmux uupp

MLT: MOV AL,X[SI]
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MUL Y ;yMHOXKeHne uupper u3 X Ha Y

AAM ;AH=neBas nudpa npomssenenusi, Ab=npasas
ADD AL,BH ;yueT mepeHoca M3 MIaamux Hudpp

AAA ;Koppekuus ciuoxenus (ecaum Hagno, AH:=AH+1)
MOV Z[SI+1],AL ;3amMch OpaBod HuUppel B Z

MOV BH,AH *3aMOMHHUTb IEpeHoC B crapmue HUPHI

DEC SI

LOOP MLT

MOV Z,BH ;cTapmas nudpa HPOU3BEACHHUS

Jlnst KOppeKIuy TpH JIeNICHUN TBOMYHO-AecITHYHBIX yucen B [IK mcnons3yercs komanaa
ASCII-xkoppeknus mnepen aenenuem (ASCII adjust before division): AAD

Ora KOMaHJa CTaBUTCA II0CJIE€ KOMAaHIbl, KOTopas B peructp» AX moiydaeT mnapy
HeynakoBaHHbIX LH(p nenumoro (B AH - crapmas nudpa, B AL - mnammas). Koman-
na AAD mnpeobGpasyer 31y napy uudp B JBOMYHOE YMCIO, 3alUCHIBAs €0 B PETHCTP
AX: AX:=10*AH+AL. Ilocie »3TOro yxXe MOXHO J€IUTh OOBIUHBIM 00pa3zoM
(mo xomanzne DIV) 3To yncio Ha genurtens U3 ONHOW necaTnyHOd mu¢pel. Hampumep:

MOV BH,9 ;AEIUTENb

MOV AX,0307h ;aenumoe 37 (AH=3, AL=7)

AAD ;AX=25h (37 xak ABOMYHOE HYHCIO)
DIV BH ;AH=1 (37 mod 9), AL=4 (37 div 9)

B kauectBe mpumepa paccMOTpuM jeieHue N-3HAYHOrO HEYIMAKOBAHHOI'O JABOHYHO-
JIECATHYHOTrO 4Yuciia X Ha OJHO3HAYHOE 4YHCIO Y C 3alUCHI0 HEHNOJHOTO YacTHOIO OT
nenenus B Q, a ocrarka - B R.

IIpennaraercs cuepyromuii anroput™m. Ilycts Hamo paspenuts X=740 Ha Y=3.
Bepem 0 u mnepyro mudpy (7) uucia X u genum 3To ABy3HayHoe umcio (07) Ha Y;
HernoJIHOe yacTHoe (2) 3ammceiBaeM B Hadano Q, a k ocrarky (1) mpucoennHsieM
cinenyromyto udpy (4) uucna X. Ilomydennoe nBy3Haunoe wucio (14) menum Ha Y,
1ocjie 4ero HemojiHoe 4dacTHoe (4) 3amuceiBaeM B Q, a k ocrtaTky (2) mpucoeanHsieM
nocinenHiolo mudpy (6) m3 X. PasgennB nBy3HayHoe uymcio 26 Ha Y, HENOJHOE
yacTHOe (8) 3amuchiBaeM B Q, a ocraTok (2) - B nepeMeHHylo R.

N EQU ... ;N>0
X DB N DUP(?)
Y DB ? ;or 0 1o 9
Q DB N DUP(?) ;mecto aas X div Y
R DB ? ;mMecto aas X mod Y
;aeneHne HeymakoBaHHoro 2-10-ro umcma X Ha gecatuunyio uudpy Y
MOV CX,N ;konuuecTBo nudp B X
MOV S1,0 ;uHaexc nupps u3 X (cieBa Hampaso)
MOV AH,0 ;AH - ocTtaTok OT aeneHus crapmux oudpp
DV: MOV AL,X[SI] ;AL - ouepennas uudpa nz X

[AUATIO-MUDU-
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AAD ;AX=nBonunoe umciao u3 uubpp AH u AL

DIV Y ;nenenune: AH=ocrarok, AL=Hemosnoe dYacTHOE
MOV Q[SI],AL ;3a0HMCh HEMOJHOTO YaCTHOTO B Z

INC SI

LOOP DV

MOV R,AH ;octatok oT genenus X Ha Y

14.2. donosanurteabHble komauabl ITK

31ech BkpaTie mepedrcieHbl Komauabl 1K, koTopsle He OBUIH paccMOTPEHBI
B MPEIBIAYIIMX I1aBaX. DTO JIMO0 KOMaH[bl, KOTOPbIE AOCTATOYHO PEAKO HCIIOIB3YIOT-
csi Ha TpakTHKe, MO0 KOMaH[bI, KOTOpPbIE MPUMEHSIOTCS B CHUTyalHsX, HE paccMmar-
pUBaeMbIX B JaHHOHW KHHTre (HampuMmep, TMpH  B3aUMOJCHCTBHHM  L[EHTPAIBHOTO
mpoueccopa ¢ apuGMETHYECKHM COMPOLECCOPOM).

3arpyska ¢uaros B peructp AH (load AH from Flags): LAHF
Urenue ¢anaroB u3 peructpa AH (save AH into Flags): SAHF

Komanna LAHF 3anuceiBaet B peructp AH mpaByro nonosuny peructpa daaros Flags,
a komanaa SAHF 3anuceiBaet conepxxumoe AH B npaByro nonosuHy peructpa Flags.

DOTH  KOMaHJbI BBEJACHBI IS COBMECTHMOCTH C  mpoleccopom 8080
(npenmecTBeHHUKOM Hporneccopa 8086) M MPaKTHUYECKH HE HCIIOJIBb3YIOTCS.

Ouwnctka ¢aara mepenoca (clear carry flag): CLC
YcranoBka ¢uaara mepenoca (set carry flag): STC
Wsmenenue ¢uara mepenoca (complement carry flag): CMC

ITo xomanae CLC ¢uar CF obuynsercs (CF:=0), nmo komange STC ¢uar CF mouny-
yaer 3Hauenue 1 (CF:=1), a no xomanne CMC 3nauenue ¢uara CF Mensercs Ha mpo-
tuBonosioxkHoe (CF:=1-CF). OctanbHble (iaru He MEHSIOTCS.

OTH KOMaH[ABl MOTYT HCIOJIb30BaThCs Nepe] KOMaHAaMH LukiIndeckoro casura RCL
n RCR ms ycranoBku HyxHoro 3naueHust ¢uara CF mepen casurom. Kpome Toro,
IIOCKOJIBKY € IOMOIIBI0 3THX KoMaHJ 3HadeHHe ¢diara CF MOXHO MEHITh JOCTATOYHO
mpocto, To ¢uar CF uHorma ucnomb3yercs Aas (QHUKCAIMHM TOTO, BBIIOJHEHO WM HET
HEKOTOpOE yCJIOBHE; HANpHMep, Hpoleaypa MOXKET 3THM (JaroM COOOIIHTh, YCHELIHO
OHa HpopaboTana MM HET.

Ounctka ¢unara npepwsiBanus (clear interrupt flag): CLI
VcranoBka ¢aara mnpepsiBanus (set interrupt flag): STI

IMo xomange CLI ¢uar IF obuynsercs (IF:=0), a mo xomange STI ¢unar momyuaer
3nayenue 1 (IF:=1).

VYcranoska ¢uara IF B 1 o3HadaeT, 4To Npolieccopy pa3pelieHo pearupoBaTh Ha IO-
CTyHalollue K HeMy IpepbIBaHus, a NpH 3HaueHuu 0 mpoueccop He OyneT pearnposaTb
Ha IpepbiBaHUA (KpoMe IpepbiBaHUi U3-3a omuOOK B pabore ammapaTypsl). OTH KO-
MaHJIbl OOBIYHO MCIOJIB3YIOTCSL B TPOLEAypax ONepalMoOHHOW CHCTEMBbI, 3aHUMAIOIIUXCS
00paboTkoii npepbiBaHuil (pu 00pabOTKe OJHOrO MNPEepBIBAHUS MPUXOIAUTCS HTHOPH-
poBaTh Apyrue NpephIBaHMsA).
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IpepsiBanne npu nepemonnenun (interrupt if overflow): INTO

Ecnu mepen sroit komannoit ¢uar nepenonnenuss OF oxasancs paBHBIM 1, TO OHa
BbIpa0aThIBaeT MpepeiBaHue ¢ HoMepoM 4 (paboraer kak komannaa INT 4).

B IIK npu BBINOJIHEHUH CIOXKEHUS M BBIYMTAHHMS 3HAKOBBIX YHCEJ BO3MOXHO Hepe-
MOJTHEHHE MAaHTHUCCHl (ee a0CoNIOTHAas BEIMYMHA IPEBbINIACT AOMYCTHUMBIH pazmMep H
"3ane3aeT" Ha 3HAKOBBIA OMT, M3MEHSS €ro Ha HMPOTHBOIIOJIOXKHBIH), HPU KOTOPOM IO-
JTy4aeTcs HeNpaBWIbHBIH pe3ynbraT. OnHako mpoueccop He (QUKCHPYET B ITOM Cilydae
omnbKy, a aumb 3acbuiaer 1 B ¢uar OF. "IoiimaTs" Takyio omuOKy MOXHO KOMaHIOM
YCIOBHOTO Iepexona, a MOxHO M ¢ nomouibio komanasl INTO. Ona craButcst cpasy xe
3a apupMeTHdeckoil KOMaHAOH, Hampumep:

ADD AX,Y
INTO

n npu nepenonHeHuu MaHtuccsl (npu OF=I) BblpabareiBaeT mnpepsiBaHHE € HOMeE-
pom 4, KOTOpOoe MOXHO 00paboTaTh MO-CBOEMY, €CiH B 4-i 3JIEMEHT BEKTOpa Hpephl-
Banuii (o aapecy 0000:0010b) 3apanee 3amucaTe HayajdbHBIA aJpec MPOLERypsl oOpa-
6oTku ostoro mpepsiBanus. (Ilpu HavanpHOH 3arpy3ke BEKTOpa MpPEphIBAHMH B 3TOT
JJIEMEHT 3allUChIBaeTCsl agpec HEeKOTopoi sAuelku, coxepxkameil komanay IRET, 1. e.
[0 YMOJYAaHHIO HET HUKAKO# peakIMM Ha 3TO IpEephIBaHHUE.)

"Ilyctas" xomanma (no operation): NOP

Komanga NOP Huuero He Jenaer.

Ora onxHoOaiiToBas KOMaHJa OOBIYHO HCIOJB3YETCS JUIsl TOTO, 4TOOBI "3a0MTH" KO-
MaH/bl, CTABIIHEC HEHYXXHBIMH, HE CIBHIras HPH DTOM OCTAJIbHBIC KOMAH[bI MPOrPAMMBI,
a0 I TOro, 4ToObl CHayaja 3aHATh MECTO B HpOrpaMme, B KOTOpOe 3areM OyayT
3aHeceHbl "HacTosmue" KOMaHJIbI.

OcranoB (halt): HLT

ITo aT0it KOMaHAE MPOIECCOP MPHUOCTAHABIMBACT CBOK PabOTy M KAET MOCTYIJICHHS
moboro npepeiBanus. B aTor MomeHT peructpsl CS u IP yka3piBaoT Ha CleyIOMIy0 3a
HLT xomanny. IIpy BOSHMKHOBEHHH IpEpbIBaHUS, KaK OOBIYHO, B CTEK 3alMCHIBACTCA
CO/IEP)KMMOE 3TUX PErHCTPOB M YIpaBICHHE IEPeacTCs B ONCPALMOHHYIO CHCTEMY Ha
COOTBETCTBYIOLIYIO Tpoluenypy obopaboTku mpepwiBaHus. Ilo 3aBeprieHnn ee padoThl B
peructpax CS u IP Oyzmer BoccTaHOBIEH ajpec KomaHbl, cieayromieit 3a HLT. C asroii
cilenyromeil KoMaHIbl ¥ BO30OHOBHUTCS BBINOJHEHHE MPUOCTAHOBICHHOI MPOTPaMMBL.

Komanna HLT ucnonb3yercs, korja mpoLeccopy Hedero JnejlaTb M OH OXHUAAeT, Ha-
MpUMep, HaXaTusi KaKoW-HUOYy/Ab KIABULIBI Ha KJIaBHATYypeE.

BrokupoBka TuHbl (lock the bus): LOCK

DTa KoMaHIa OJIOKHPYET mepeaady Kakoi-11u60 uHpOpMaIMK MO JIMHUSIM CBA3H, MOKa
He OyIeT MOJIHOCTBIO 3aBEpPIICHO BBHIMOJHEHHE ClIAyIONmIel 3a Hell KOMaHIbl (mepea Ko-
TOPOU MOXKET HAXOIUTHCS MPe(PUKC MOBTOPEHHS HIH MPEGUKC CETMEHTHOTO PErHCTpPa).

[ANATIOr-MUDU-
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Komanma LOCK HyxHa mis peanu3aluud MHOro3ajgayHoro pexuma pabdorsr I1K,
KOT/Ia OJTHOBPEMEHHO BBINOJIHACTCS HECKOJbKO mporpamMM. OHa HCIONB3yeTCs, YTOOBI
3alpeTHTh JPYTUM IIpOorpaMMaM IpepblBaTh TEKYLIYIO IPOTpaMMy B TOT MOMEHT, KOrja
Ta BBIIOJHSIET CIOXHYIO ONepanuio (THIA IEPEeChUIKH CTPOKH M3 OJHOTO0 MeCTa MaMsTH
B Jipyroe), 4ToObl Apyrue MmporpaMMmbl HE MOTIH B 'cepeauHe" TAaKOW olepanuH HUCHOp-
THUTH €€ OIEepaHIbI.

Ilepekntouenne Ha compomeccop (escape): ESC opl,op2

ITo »Toii KOMaHIE NOCBUIAETCS CHUTHAI apudMerndeckomy compoueccopy (8087,
80287 u T. 1m.), 4TOOBl OH BBINOJHHWJ OJHY M3 CBOUX omepaunuid: opl 3amaer xox »TOH
onepanuyu, a op2 yka3blBaeT MECTOIOJIOXKEeHHEe ee omepaHpa. Ilocime sroro compouec-
COp HAYMHAeT BHINOJHATH 3aKa3aHHYIO OIEepallMio, a LEHTPaJbHbIH Ipolueccop, He H0-
JKHJAsCh €e OKOHYaHUs, IEepexXOJUT K BBIIOJIHEHUIO KOMaHbl, cienyromei 3a ESC.

OtmerumM, uTo B SIA mpeaycMOTpeHbl CHelManibHble MHEMOKOJbl JUI pPa3HbIX Bapu-
antoB koMaHasl ESC (manmpumep, muemoxkon FADD, ecnu HyXHO BBINOJIHUTH CIIOMKE-
HHUE BEIIECTBEHHBIX YHCEN), MO’TOMY B HporpamMmax Ha SJA B SBHOM BuJAe KOMaHJa
ESC 00b1yHO He yka3blBaeTcs.

ITockonbky compoueccop paboTaer MeJIeHHEE LEHTPaJIbHOIo Ipoueccopa (BbINOJ-
HSI€MBbIE COIPOLECCOPOM OIE€pallUd Ha BEIIECTBEHHBIMU YHCIAMHU TPeOYIOT 3HAYUTENb-
HOT'O BpPEMEHH), TO AJS COTJIacOBAaHHOW (CHHXPOHHOH) paboThl LEHTpaJbHBIH IpoLec-
cop B 00WEM-TO JOJDKEH * MPHOCTAaHABIUBATHL CBOIO paboTy, IOKa cOIpoueccop He
3aKOHYMT omepanuio. Jns 3TOro LEHTpalbHBI Ipoueccop JIOJKEH HCIIOIb30BaTh
CJIE/LYIOIIYI0 KOMAaHIY:

Ilepexon B coctosinue oxupanus: WAIT

ITo sTOif KOMaHIe LEHTPAJBHBIH MpoLEccCOp HMpEeKpallaeT CBOX paboTy U OXKHIACT,
IIOKa CONpOIieccOp HE NPUIUICT CUTHAT 00 OKOHYAHWH BBIIOJHCHUS 3aKa3aHHOW eMy
OIepaIHH.

14.3. JlomoaHMTeJbHBIC ONEPATOPLI.

B sTtom pa3snene Bkparie ONHMCHIBAIOTCSA T€ omepaTopsl SIA, koTopsle He ObLIH pac-
CMOTPEHBI B MPEBIAYIINX TIJIaBaX KHUTH.

<koHcTaHTHOe BbipaxeHue» SHR «KOHCTaHTHOe BBIpa)XKeHHE»

<KkOoHCcTaHTBOe BbipaxeHue» SHL «KOHCTaHTHOe BBIpaXeHHE»

OTo omeparopbl CABHra, OHM OTHOCATCA K KOHCTAHTHBIM BbIpaxeHHsM. OrmepaTtop
SHR (SHL) cnBuraer 3HaueHHe CBOEro INEPBOrO ONEpaH]a, TPaKTyeMoe Kak IIKajia
n3 16 OwuroB, BHpaBo (BIEBO) HA YHCIO pa3psOB, pPaBHOE 3HAYCHHUIO BTOPOTO
ornepaHaa, KOTOpOE AOJDKHO OBITh HEOTPHUIATEIbHBIM IeNbIM. BUTHI, caBuraeMmele 3a
Tpeeibl WKaJIbl, TepsIOTC.

ITpumepsr:



JononHumernbHbie 803MOXXHOCMU 269

N EQO 1011b
MOV CX,N SHL 2 MOV CX,101100b
AND AH,N SHR 1 JAND AH, 101b
OR AH,N SHL 5 ;omubka (2-i omepanng - 160h - He Oaiit)

Omneparopst SHR u SHL 00BIYHO HCHONB3YIOTCS [UISI HOCTPOCHUS OJHHUX MAacoK IO
JIpYruM IIpH paboTe ¢ ynaKOBaHHBIMH JaHHBIMH, 3aIHCAMH.

JlelicTBHe 3THUX ONEPAaTOpPOB COBNAJAeT C JeicTBHEeM oxHOMMeHHbIX koMann IIK, ox-
HaKO He HaJo IyTaThb HMX: ONEPaTOPbl BBIYUCISIOTCS HA JTane TPAHCIALUHU NPOrpaMMBI
U B MAIIMHHOMW IporpaMMe HX YK€ HeT, a KOMaHJbl BBINOJHSAIOTCS Ha dJTane cyera
MPOTrPaMMBI.

LENGTH <uMsa mepeMeHHON»

DTOT omeparop OTHOCHUTCA K KOHCTAaHTHBIM BBHIpaXeHUsIM. Ero omepaHa JoJKEH
OBITh MMEHEM IIepEeMEHHOH, omucaHHO# B aupexktuBe DB, DW, DD wunu aupekrtuse,
ONpEJEIAIONICH CTPYKTYpPY WJIM 3alKch. 3HaY€HHE orepaTtopa - Ko3(p(UIHMEHT KpaTHO-
ctu B KoHcTpykuuu DUP, ecnm oHa sBisercs NHepBbIM OIEpaHIOM 3TOW IUPEKTUBHI,
n 1 BO BCEX OCTAJIBHBIX CIIy4YasiX.

IIpumepsr:
A DB 100 DOP(?) ;LENGTH A = 100
B DW 100 DOP (1,5 DUP(0)) ;LENGTH B - 100
C DD 20,30,66 DUP(0) ;LENGTH C - 1
D DB 'abed' ;LENGTH D - 1

Omnepatop LENGTH umeeT cMbICiI, TOJNBKO €CIM B JAUPEKTHBE, ONMCHIBAIOIICH HMS
MEePEMEHHOM, yKa3aH OAMH ONepaHI M UM sBiserTcs KoHcTpykuus Buaa k DUP(x);
B 9TOM Cllyyae OIEpaTop COOOIIAeT KOJMYECTBO (K) 3JIEMEHTOB, ONHCAHHBIX MO JTOH
JUPEKTHBE. B OCTaJbHBIX CilydasX CMBICJ OIepaTopa MaJONOHSTEH.

SIZE <umsa mepeMeHHOH»

W sToT omepaTrop OTHOCHTCS K KOHCTAHTHBIM BBIP@XKEHHUSIM, a €ro ONepaH] JOJDKEH
ObITh TakuM ke, kak ¥ B omepatope LENGTH. 3nauenue oneparopa SIZE Bbrumcis-
eTcs 1o ciepylomei gopmye:

SIZE V = (TYPE V) * (LENGTH V)

Omnepartop SIZE umeer cMbICH, TOJIBKO €CIM B JUPEKTHBE, ONHCHIBAIOIICH WM Iie-
PEMEHHOM, YKa3aH OJMH OINepaHa ¥ UM sBisercs KoHcTpykuus Buaa k DUP(x); B atom
cllydae ONepaTop YKa3blBaeT KOJMYECTBO OaWTOB, 3aHATHIX BCEMM HJIEMEHTAMH, OIH-
CaHHBIX 110 ATOH AUpPEKTHBE. B OCTaNbHBIX CllydasX ONEepaTop Majo O YeM T'OBOPHT.

.TYPE <umsa>

OTO0 KOHCTaHTHBIN orneparop, €ro ornepaHaoM MOXKET OBITh JIF00OC HMMs. 3HAYCHUEM
orneparopa ABJIACTCA 4YHCIO pasMEpoOM B GaﬁT, OUTHI KOTOpPOro YKasbIBAalOT CJICAYHIOLINUEC

[ANATIOr-MUDU-
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XapaKTepUCTUKH MMEHHM (HyMmepauus OUTOB BejxeTcs crpasa HaneBo oT 0 po 7, 3Hadve-
Hue 1 y OuTa O3HAYaeT HANMYUE XAPAKTEPUCTHKH):

Homep Ouma Xapaxmepucmuka

0 UMsI OTIMCAHO KaK METKa WM MMs IPOLEIyphI
1 HUMs ONUCAHO KaK IepeMeHHas

5 UMs omnHcaHo (Tak WIM WHa4ye) B IporpaMme
7 uMs onucano (B EXTRN) kak BHeIIHee

(octanbHble OuThl paBHbl 0).

JU1si ¥MMEH perucTpoB, KOHCTaHT, CErMEHTOB, TIPYHI, MakKpoOCOB, THIIOB 3aluCei
U CTPYKTYp, MoJIel 3amuceil M cTpykTyp omeparop Bbiaaer 3HaueHue 20h. Hynesoe
3Ha4YeHUe oOoIleparopa O3HA4YaeT, YTO WM HHMKAaK HE OIIMCAaHO B IporpaMme Jnbo
SBJISIETCSl Ha3BaHHMEM KOMAaH[bI, JUPEKTHUBBI HMJIU oOleparopa, Ju0O0 sBISETCS HMEHEM,
koTopomy no aupexktuBe EQU mocTaBieHO B COOTBETCTBHME HEUUCIOBOE 3HAUYCHHE.

Onepatop .TYPE o00ObuHO HCHONB3YeTCSs B MAaKpOONpPEICNEHHUSX Il IPOBEPKH
HUMEH, 3alaHHBIX KaK (paKkTHYeCKHEe IapameTphbl.

THIS <tun>

OTOT OnepaTop OTHOCUTCA K aJpPECHBIM BbIpaxkeHUs M. Ero 3naueHue - aapec, KOTOpbIi
paBeH TEeKyIIeMy 3HAYCHHIO CYETYMKa pasMeleHus ($) M KOTOPOMY NpPEANMUCHIBACTCS
yKkaszaHHbIH TuI. (B kxauecTBe onepaH/ia MOTyT UCIOJIb30BaThes ciyxeOHbIe cinoBa BYTE,
WORD, DWORD, NEAR, FAR i cooTBETCTBYIOLIHE UM YHCIOBBIE 3HAYCHHUS).

Omnepatop THIS o6biuHO ucnonssyercs B pupektuBe EQU 1 mopoxkiaeHus UMEHH,
aJpecyIolero TEKYyI[yl0 TOYKY MpOrpaMMbl M HUMEIOLIYI0 3aJaHHbIA TUI (B MOJOOHBIX
nensx ucnonsdyercss u aupextuBa LABEL - cM. pasn. 14.6). Hanpumep:

A EQU THIS WORD ;A m B cchimaloTcs Ha ONMB M TOT X€ MAacCHB,
B DB 20 DUP (?) ; HO A - MaccuB u3 cioB, a B - u3 OGaiitoB
LI EQU THIS FAR ;L1 m L2 meTsaT omHy M Ty Xe KOMaHIy,
L2: MOV AX,0 ; wo L1 - manpusas merka, a L2 - Oauskas

HIGH «xoHCTaHTHOE BBIpaXKEHUE)»

LOW <koHCTaHTHOE BBIpaXKEHHUE»

OTo KOHCTaHTHBIE omepaTopbl. X pesynbrar - crapmunii (nesbiit) Oait (s HIGH)
niau mitagmui 6adt (ans LOW) 3nadenus omepannaa. Hampumep:

X EQO 1234h
MOV CL,HIGH X ;sxkBuBamenTtno MOV CL,12h
MOV CL,LOW X ;skBuBamentHo MOV CL,34h
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14.4. JIupeKTUBBI yNPaBJIeHUS JUCTHHIOM

ITpu TpaHcnsuuu mporpaMmbl accemOiep GopMHpyeT ee JUCTUHT, B KOTOPOM IOMH-
MO TekcTa Ha SIA yka3bpIBaroTCSl CreHEpPHPOBAHHBI MAIIWHHBIA KOJ, ITHAarHOCTUYECKHE
coobiieHuss 00 omubKax, Tabnuia UMeH ¢ UX aTpudyTamu u T. I.

[lepeuncnennpie HUKE AUPEKTUBBI BIUAIOT HA GOPMHPOBAHUE TUCTHHTA - OHPEIEIAIOT
pa3Mep ero CTpaHMl, YKa3blBalOT, YTO BKJIIOYATh B JINCTUHT, @ YTO HE BKIIIOYATh, U T. II.

TITLE <tekcT>

ITox TexcroMm (YroJKM HE HYXKHBI) 31€Ch IOHHUMAETCSl IOCIENOBATENbHOCTh JIIOOBIX
CHUMBOJIOB, Ha4yMHas C HEPBOTO CHMBOJA, OTIMYHOrO OT Hpobena, U 0 KOHIA CTPOKH
(ecnu TekcT 6OMBINONH, OT Hero Oepytcs mepBbie 60 CHMBOJOB). DTOT TEKCT CTAHOBHUT-
Csl 3arOJIOBKOM, KOTODBIH OyJeT MOSBISATHCS B MEPBOH CTPOKE KaXJOW CTPAHHIBI JIH-
ctuHra. JlupextuBa MoxeT OBITH pacHosiokeHa B JoO0M Mecte mporpammsl. Jlomy-
ctuma Toabko oxna gupektuBa TITLE, mosiBieHue BTOpOIl TUPEKTHUBBI BBI3OBET OIINO-
Ky. Ecnu nupekTuBbl HET, HayaubHbIE CTPOKM CTPAHMI JUCTHHIA OyIyT IMYCTBIMU.

snBTTL <rtekcT>

Vkazauusiii Teker (cm. aupektuBy TITLE) craHoBHTCS M0A3aroioBKOM, KOTOPBIi
OyZeT HOSBIATBCS BO BTOPOM CTPOKE KaKJOW CTPAaHWIBI JIMCTHHIA, HAYMHAs C O4yepen-
HOH cTpaHuubl. Ecnu OHpPEeKTHBB HET, BTOpasl CTPOKAa CTPAHHI] OCTAeTCs IyCTOM.
B mporpamme moxer ObiTh nt060e uncino gupektus SUBTTL. (Dta aupektuBa MOXeT
ykasbiBaThes Oe3 nupextuBbl TITLE.)

PAGE [<anuua>] [,<mupunHa>]
PAGE +
PAGE

[Mapamerp "mmuna" - 3710 1enoe uucio ot 10 mo 255 (mo ymomuanuto Gepercs 50),
a "mmpuHa" - nenoe uucio or 60 o 132 (mo ymomyanuio - 80).

[lepBblii BapumaHT JTOW AUPEKTUBBHl YCTAHABIMBAET pa3Mep CTPAHUIl JHCTHHTA -
YUCJIO CTPOK Ha CTpaHuie (AJMHY CTPAHMIBI) M YUCIO MO3MIUNA B KaXIOM CTpPOKe
(wupuHy). DTOT pa3Mep yCTaHABIMBACTCS HAYMHAs CO CTPAHHIIBI, Ha KOTOPO# Haxo-
nuTCS AupeKkTuBa. Ecnm KakoW-TO W3 mapamMeTpoB OTCYTCTBYET, TO COOTBETCTBYIOLIMIA
pa3Mep CTpaHMIBI HE MEHSETCS.

[Ipumepsr:
PAGE 100,60 ;100 cTtpok mo 60 mo3unmuMii B Kaxaoi
PAGE ,80 ;80 mo3uuui B CcTpoke (YHCIO CTPOK HE MEHSAETCH)

Ha xaxmoit crpanuiie (B MpaBoil YacTH €€ MEPBOI CTPOKH) JHCTHUHrA YKa3bIBacTCS ce
Homep B Buze S-P, rme S - Homep cexnuu, a P - HOMep cTpanmusl B cekmu. HavambHbI
HoMmep paBeH 1-1. Homep cTpanmubl aBTOMaTHYeCKH yBEeIHYHBAeTCsA Ha | mpH mepexoae Ha
HOBYIO CTpaHHMIly, HOMEp >€ CEKIMH HE MEHIeTCs aBTOMAaTHuecku. BTopoil BapuaHT
nupektuBbl (PAGE +) o3Hauaer mepexoa K HOBOM CEKIIMM W HOBOH CTpaHUIE JHCTHHIA,
IPU 3TOM HOMEp CEKI[MM yBEIMYMBAeTCS Ha 1, a HOMEp CTPaHHUIbl CTAHOBUTCS PaBHbIM 1.
(YTO cunTaTh CEKUHUEH, KOTAa MEHATh HOMEP CEKIHH - PEelIaeT aBTOP MPOTrPaMMBL.)

MATIOT-MUDU
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Tperuii BapuaHT JUPEKTUBLI 0O3HAYaeT "HACHJIBCTBEHHBIN" IEpPeXoj] Ha HOBYIO CTPAHHU-
Iy JIMCTHHTA C YBEJIMYCHHEM HOMEpa CTpaHHIbl Ha | n 6e3 U3MEeHEeHUsI HoMepa CeKIUH.

XLIST

ITo JAUPEKTUBE IIPpEKpaniacTcs (bOpMI/IpOBaHI/IC JIJUCTUHT A (caMa JAUPEKTUBA B HETO
HC nona}laeT): BC€ MOCJICAYIOIIUEC CTPOKU NMPOrpaMMbl HE IMOABATCA B JIMCTUHIC.

.LIST

JupextuBa ormensier nericrBue nupektuBbl .XLIST, 1. e. BoccranaBmuBaer (Gopmu-
poBanue nMcTUHra (HauuHas c Hee camoif). JupextuBa .LIST moxppasymeBaercs mno
YMOJTYaHHUIO B Hayaje MPOTPaMMBI.

IIpumep:
*XLIST ;BCE MpEMIOKEHHS BKiIKYaemMoro ¢aiina
INCLUDE LISTS.ASM ;LISTS.ASM He 3amMCHBAmOTCS B JHCTHHT
AIST
-SALL

IMocne 3TOif AMPEKTHUBBI B JIMCTHHT He OyAyT 3alUCHIBATBCS MaKpOPACIIHpPEHUS
U KOIHUH OJIOKOB MOBTOPEHHH (B JUCTHHI MOMAAYT TOJHKO MAaKPOKOMAHIBl U HCXOIHbIC
TEKCTHI OJIOKOB).

. XALL

ITocne 3To#t QUPEKTHUBBI B JUCTHHT OYAyT 3alMCHIBATHCS MAaKPOPAaCIIUPEHHUS M KOITHH
0JIOKOB NMOBTOPEHHi, OJHAKO B HUX OYyAyT YKa3blBaThCS TOJIBKO T€ MPEIJIOKECHHS, IO
KOTOpPBIM acceMmOJiep TEeHEepHpPYeT KOMaHAbI W JaHHbIE (MPEeAsIOKEHUA-KOMMEHTapUU
u HekoTopsle qupektuBbl THna ASSUME wmn EQU He momaayT B snucTHHT). DTOT pe-
JKUM YCTaHABJIMBACTCS 10 YMOJYAaHUIO B Hayaje NMPOTPaAMMBI.

*LALL

HupektuBa ormenser nedictBue aupektuB .SALL u . XALL, mocie Hee B JHUCTHUHT
OyIyT 3amMCHIBaTBCS BCE NPEIJIOKEHHS BCEX MaKpPOPACIIMPEHUH M BCEX KONMHH OJIOKOB
MMOBTOPEHUH.

.SECOND

JupekTHBa momaBiseT 3amMCh B JHMCTUHI MpEaNIoKeHHH Tex BerBed IF-OmokoB, Ko-
TOpPbIE COOTBETCTBYIOT JIOXKHBIM YCIOBHSM. DTOT PEXUM YCTaHABIMBAETCS IO yMOJI4a-
HHUIO B Hayajle IPOTrpaMMBI.

LFCOND

JupexTtuBa oTMmeHnsier neictBue aupektuBbl .SFCOND, T. e. BoccTaHaBiuBaeT 3a-
MUCh B JUCTUHT Bcex BeTBel IF-Gi0koB.
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14.5. JIupekTUBBI KOHTPOJISI 1 padoToii accemoJiepa

3meck Oerno paccmarpuBaroTes aun-K IHIIM SA, mo3BoisOmMe B TOH WIM HHOW Me-
pe KOHTPOJIUPOBATH MPOIECC TPIIH IMHHHU H|M>|paMMBI.

14.5.1. HupextuBa %OUT

Berpeuas npu TpaHcnanuu iijmh paMMbl JUPEKTHBY
%00T <TtekcT>

acceM0Oiep HEMEIJIEHHO BHAHO IH JpPaH ¢ HOBOH €ro CTPOYKH YyKa3aHHBIH TEKCT
(mociieoBaTEIbHOCTD JNIOOBIX CHMIKHMIOH [0 KOHIA cTpoku). Ecnmm agupexktnBa Haxo-
IUTCS BHYTPH MaKpoOOIpeleleHHs MJIH O0oKa HOBTOPEHHS, TO B €€ TEKCTE MOXKHO yKa-
3pIBaTh (opManbHble mapaMeTpbl KuK|lOcn mnm Omoka (¢ yTOYHEHHEM, €CIM Hajxo, UX
IrpaHHI] MakpoomeparopoMm &), KOTOpbEIE INepex IedaTbio OyAyT 3aMeHEHBl Ha (QaKTH-
yecKkue mapaMmeTpel. B mMammuHYyI0 Hpmpammy aupextuBa %OUT He momanaer.

Takue mnedyaTH NOJE3HBl JUIM OT. K-XKHBAHHSA INIPOIEcca TPAHCISALHH TNPOTPaMMBI.
Hanpumep, ecinm mMeeTcss MaUKXHIKXICHHUE

EX MACRO X
Y%0UT O6pamenune: EX X
INC X
ENDM

TO, ckaxeM, 1o makpokomanae I X S1 Oyner chopMupoBaHO MakpopaclIHpeHHe

Y%00T Ob6pamenue: EX SI
INC SI

0 KOTOpPOMY accemOiep HBIAMCT HH dKpaH TekcT "OOpamenume: EX SI", a B mamuH-
Hylo mporpammy 3amumer komangy INC SI.

14.5.2. Jlononuutensusie IF-THpEeKTHBEI

HenoctatkoMm aupektuBl %OUT sBasercs 1o, 4To oHa "cpabaTwiBaeT" IBaAabl,
MIOCKOJIBKY acceMOiiep JBa pa3a MPOCMATPUBAET TEKCT TPAHCIHPYEMOH NIPOTPaMMBI.

ITocnennee 0OCTOATENBCTBO OOYCIOBIEHO TPYAHOCTSIMH, KOTOpPBIE HCIBITHIBAET ac-
ceMOJiep IpH TPAaHCISALHMH CCHUIOK Brepen. Jlemo B TOM, 4TO eciu acceMOiep, mpoc-
MaTpHUBAIOMIMIl TEKCT HPOrpaMMBl OT Hadajla K KOHI[y, BCTPETHT HMs, KOTOpOE eIle
He OBITIO OmHMCaHO, TO OH He OygeT 3HaTh, 4TO 00O3HAaYaeT 3TO MM, KaKOBBl THII
u agpec sYeiikM, INOMEYEeHHOW OJTHM HMEHEeM, M TOTOMy He OymeT 3HaTh, Kak
TPAaHCIHPOBATh IPEIJIOKEHHE, B KOTOPOM BCTPETWIOCH 3TO HuMS. UYToOB pemmuTh
mpobieMy €O CCBUIKaMH BIIEpes, acceMOiep OCYIIECTBISAET, KaK TOBOPAT, ABa MPOX0JAa
- OH JIBaXXJABl IOJHOCTBIO IIPOCMATpPHBAaeT TEKCT mporpaMMmbl. Ha mepBom mpoxonxe oH
cobupaetr wuHpopManuio (THIB, ajapeca M T. I.) 000 BCceX HMEHaX, ONHCAHHBIX
B IporpamMme (B TOM 4YHcIe U 00 MMeHaX, KOTOpbIe HCHOIB3YIOTCS B NMpOTPaMMe I0 HX
ONHMCaHWs), a Ha BTOPOM IIPOXOJe, MONB3YysICh ITOH HHOpManmeil, yxe NepeBOAUT
mporpamMMmy Ha MAallMHHBIA SI3bIK.

AUNATIO-MU®U-
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BooOmie roBops, MOXHO W He 3HaTh 00 3THX ABYX NpoXoaax accembiepa, OTHAKO
MHOTJAa 3TO 3HAHME MOJE3HO M Jaxke Heobxomumo. Hampumep, ecim 1o AHPEKTHBE
%OUT HyXHO TOJBKO OJWH pa3 BBIAaTh TEKCT Ha JKpaH (TOJLKO HA MEPBOM HIIU
TOJILKO Ha BTOPOM IIPOXOJE), TOTAA CIEAYeT BOCIOJNB30BaThCs ciexyrommmu IF-nupek-
THBaMH YCJIOBHOT'O acCeMOJIMPOBAaHUS:

IF1
1F2

VYcenosue aupextuBsl IF1 cuuraercss BBINOJHEHHBIM, Korjpa accemOiep coBepliaer
CBOH IepBBIH MPOXOA (IPOCMATPUBACT TEKCT MPOTPaMMbl B NEPBBIH pa3), U HEBBINOJ-
HEHHBIM TP BTOpOM mpoxoxae. W HaoGopot, ycinoBue aumpekTuBbl IF2 cumtaercss BbI-
MTOJIHEHHBIM Ha BTOPOM IIPOXOJE W HEBBINOJHEHHBIM Ha NEPBOM IIPOXOJIE.

Crnenylomue aBe TUPEKTUBBI Takxke oTHocsATca K IF-mupexruBam:

IFDEF <ums>
IFNDEF <ums>

Ha nepsom npoxone tpancnsauuu ycinosue pupektusbl IFDEF (if defined, eciau om-
pelesIeHo) CUNTAETCS BBINOJHEHHBIM, €CIM yKa3aHHOE MMs YXe ONUCAHO (10 3TOH aAu-
PEKTHBBI) B IpOrpaMMe, M CUMTACTCS HEBBINOJIHEHHBIM, €CIM 3TO UMS OyAeT ONUCaHO
o3ke win BooOlle He omucaHo B mporpamme. Ha BTOpoM mpoxoje ycloBuUE AUpEK-
TUBBl CUMTAETCS BBIIIOJHEHHBIM, €CJIIM MM BOOOIIE ONMCAHO B Iporpamme (10 HIH
nocie 1ol aupextussl). B nupekruse xe IFNDEF (if not defined) ycimoBue cuura-
eTCsl BBINOJIHEHHBIM, €CJIM HUMS He ObLIO OMUCAHO O 3TOW NUPEKTHBHI (JUI IMEPBOrO
MpOX0Jia) WIH €CIM UMs BOOOIe HE ONMHCAaHO B mporpamMMe (JUis BTOPOTO MPOXOia).

OnuCcaHHBIMU CUUTAIOTCS MMEHA, YKa3aHHbIE B JICBOW YacTH KOMaHA M JUPEKTUB,
a TaK)kKe UMEHa IoJIeH CTPYKTYp M 3amMceif, uMeHa perucTpoB. HasBaHus ke KOMaH[,
JUPEKTUB U ONEPATOPOB HE OTHOCATCS K ONHUCAHHBIM HMMEHaM.

IMpumep. Ilo IF-6ioky

IFDEF N

S DB N DUP(?)
ELSE

S DB 256 DUP(?)
ENDIF

B OKOHYATEJBbHBIM TEKCT MPOrpaMMbl MOMaAeT OMMcaHue S Kak MaccuBa u3 N 0aiToB,
eciii B IporpaMMe omnucaHo ums N, a mHaye - kak 256-0aliToBOro Maccusa.

14.5.3.  VYcnoBHas reHepanus omuOox

l'lpn TPAHCIAUUU NMPOrpaMMbl MOJKET BO3HUKHYTb CUTYalUs (HaanMep, B MaKpOKO-
MaHAC€ HE YKa3aH 00s13aTeIbHBIH napaMeTp), Koraga ¢ TOYKH 3pCHHUsA IHpaBUJT sA3bIKA
B IIporpaMmMe BCC€ B HOPAAKE, HO BOT C TOYKH 3pEHUA JIOTUKHU INPpOrpamMmy BO3HHUKIA
omuboyHast CUTyalus, KOTOPYH MOXKET YCTAaHOBUTH TOJIBKO aBTOP MNPOrpaMMBI. I[J'IS[ TO-
ro 4To0bI (bHKCHpOBaTL TaKue OI_HI/IGKI/I, B SIA BBEICHBI NUPECKTUBBI yCJ'[OBHOI‘/'I reHepa-
OUH omnOOK. Kaxnas u3 HuX IPOBEPACT HEKOTOPOEC YCIIOBUE U, €CJIM OHO BBINOJHEHO,
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3alMCBHIBACT B JIUCTHHT (B Ty CTPOYKY, II€ BCTPETHJIACh 3Ta JAMPEKTHBA) COOOIIEHHUE O
npunyauTenbHoi ommbke (forced error). Ilocie sToro TpaHcnsnus mporpammbsl Oyner
MIPOJIOJDKEHA, OJHAKO (aill ¢ OOBEKTHHIM KOJOM, KaK W HpH JII000W HHON omuobke
nepuojia TPaHCIAUNU, YKe (GopMHUpOBaThCS HE OyJeT.

Hwxke nansg kaxaoil IUPEKTHBBl YCIOBHOW T'€HEpPAallUH ONIMOKM IPUBOJAATCS HOMEp
OIMOKN M TEKCT 3alUChIBAEMOr0 B JIMCTHUHI cooOmmeHus o6 omudke.

.ERR1 87 Forced error - pass 1
* ERR2 88 Forced error - pass 2
-ERR 89 Forced error

JupextuBa .ERR1 renepupyer ommbky, ecium AMpPEKTHBAa BCTpETHIACh accemOiepy
Ha ero mepsoMm mpoxoze, aupexkruBa .ERR2 renepupyer ommuOky, eciu oHa BCTPETH-
Jlach Ha BTOpOM Ipoxone, a nupektuBa .ERR renepupyer ommbky Ha nro0om mpoxone.

Hanpumep:

IFNDEF X secan umsg X HE ONHUCAHO H

.ERR2 ;ecniu 3TO yxe 2-it mpoxon,

ENDIF ;To 3adukcupoBaTh OMHOKY
.ERRE <BmIpaxeBue> 90 Forced error - expression equals 0
*ERRNZ <BmIpaxeHue> 91 Forced error - expression not equals 0

JupextuBa .ERRE renepupyer omubky, ecnu 3HaueHHe BbIpakeHHs paBHO 0, a 1u-
pextuBa .ERRNZ - eciu 3Hauenue He paBHO 0. BblpaxeHue NOJIKHO OBITH KOHCTaH-
THBIM M HE COJIEP’KaTh BHEIIHMX MMEH M CChUIOK Brepea. Hampumep:

*ERRE TYPE L - NEAR ;omub6ka, ecau L - Gunuskas mMeTka

.ERRNDEF <ums> 92 Forced error - symbol not defined
*ERRDEF <ums> 93 Forced error - symbol defined

Jupextua .ERRNDEF renepupyer ommudky, ecinnm yka3aHHOe MMs emle (0 IUpeK-
THUBBI) He onucaHo, a aupektua .ERRDEF - ecnu ums yxe omucano. Eciu 3to ums
ABJIAETCA CCBUIKOM BIIEpes, TO Ha MEPBOM NPOXOJE TPAHCIALMHA OHO CUHUTAETCS HEOMH-
CaHHBIM, a Ha BTOPOM IPOXoJe - onucaHHbIM. Hampumep:

.ERRNDEF N ;omubKka, eciau uMs N eme He ONHCAHO
Y DB N DUP(?)

.ERRB <rtexcT> 94 Forced error - string blank

.ERRNB <rtexct> 95 Forced error - string not blank
.ERRIDN <texctl>,<TekcT2> 96 Forced error - strings identical
.ERRDIF <rexctl>,<Tekct2> 97 Forced error - strings different

JupextuBa .ERRB renepupyer ommuOKy, €cliM yKa3aHHBI TEKCT IyCTOH, a JUpeK-
tuBa .ERRNB - ecnu tekct Henmycroit. JlupexkruBa .ERRIDN renepupyer ommubky, ec-
JIM yKa3aHHbIe TEKCThl coBnajaioT, a gupektuBa .ERRDIF - eciau TekcTsl pa3nuyaroT-

MATIOr MUV
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csa. 37ech TOA TEKCTOM IIOHUMAETCS IOCIEN0BATENbHOCTh CHMBOJOB, 3aKIIOUEHHas
B yrioBble ckoOku. Ecnm mo6as W3 3THX JUPEKTHB HAXOAUTCA B MaKpOOIpPEISICHHU
w OI0Ke IOBTOPEHHH, TO B TEKCTaX MOJKHO YKa3bBaTh (OpPMaibHBIC NapaMeTphl
Makpoca HIH Oloka (OpH 3TOM [OIyCKaeTCs HCIONB30BaHHE Makpoomeparopa &).
KOTOpEIE Iepe]] CpaBHEHHEM OyOyT 3aMCHEHBl Ha COOTBETCTBYIOIIHE (DaKTHUECKHE
napameTpsl. Hanmpumep:

M MACRO X.,Y

.ERRB <X> ;;omubka, ecnu 1-if pakTHUecKHid mapameTp omyues
.ERRIDN <Y><CS> ;;omnbka, ecnu 2-d ¢dpakruueckuid mapamerp - 3to CS
ENDM

14.6. lonosHUTe/bHbIE AUPEKTUBBI

B AaHHOM pa3acii€ BKpATLEC OMNHUCBHIBAIOTCS AUPCKTHUBBI ﬂA, KOTOpBIC HE OBLIH pac-
CMOTPEHBI B HNPEABIAYIINUX YaCTAX KHUTH.

14.6.1. Yka3aHue TUNa mpoueccopa M Hadopa KOMaHJ

Kak yxe oTmeuanocs, 6a30Boil cucTeMoil koMaHA mporeccopoB ¢upMsl Intel saBnsercs
Habop xoMaHx mponeccopa 8086 (8088): mobas mporpamma, UCHONB3YIONMAs TOJIbKO ITH
KOMaHJBI, MOXET OBITh 03 M3MCHEHHMIl BBINONHEHAa U Ha JTIO0OM IPYroM IIPOIeccope.
B T0 ke BpeMs B KaxJ0H cTaplieil MofeIH UMEIOTCA JONOTHUTEIbHbIe KOMaHabl. Hampu-
mep, B npoueccope 80186 mossummcs HoBBle koMaHAsl PUSHA, POPA wu np., a takxe
6bu pacmupersl Bo3MokHocTH kKomana MUL, PUSH, SHR u ap. B nponeccope 80286
JIOTIyCKaloTCA Bce KoMaHABI mpomeccopa 80186 m BBEJEHO HECKONBKO HOBBIX KOMAaHI,
KOTOpBIE, NMPaBAa, Pa3pelIeHO HCIONb30BAaTh TOJHKO B IPUBHICTHPOBAHHOM (3alHIICH-
HOM) pexuMe. B cieqyromux mporeccopax TakXke IMOSBUINCH HOBbIE KOMaH/BI.

B cammx mnpomeccopax ¢upmbl Intel HeT KoMaHA BeIIeCTBEHHOH apudMeTHkwy,
U ONepallid HaJ BEMIECTBEHHBIMH YHCJIAMH DPEaTH3yIoTCsS IHOO MIPOrpaMMHBIM IIyTeM
(It KaxJgOH oIepamuH COCTaBIAETCS CBOS MHpolexypa), THOO0 3a CUeT MOAKIIOUCHUS
apudmernueckoro conporneccopa (8087, 80287 u T. A.), KOTOPBIH ammapaTHbIM CHOCO-
6oM peanusyer apupMeTHUECKHEe ONEpaluy HaJ BEIICCTBCHHBIMH dYUCIaMH. B mocmen-
HEeM cilydae LEHTPalbHBII IIpolieccop oOpamaeTcs K COMpPOLECCOpy ¢ IOMOIIBI0 KO-
maaasl ESC (cm. pasn. 14.2), B KOTOpoi yKa3bpIBaeTcs, KaKyl ONEpanHio M HaJ KaKH-
MH JaHHBIMH TOJDKEGH BBINONHHTBH compoueccop. Ilpm stom B SIA and pasHBIX Ba-
PHAHTOB 3TOIl KOMaHIbl BBEACHHl CBOM MHEMOHHYECKHE OOO3HAUEHHS, KOTOPBIE MOXHO
paccMaTpuBaTh Kak "KOMaHIBI componeccopa’. OTMETHM, 4YTO y CONPOIECCOPOB TaKXKe
coOMI0faeTcs MPEeMCTBEHHOCTh: Oolee CTaplIme MOAENM MOTYT BBEIIONHATH BCE
omepanuy Ooynee MIAANIAX MOJENCH.

ITo ymomuanuto makpoaccembiep MASM (Bepcus 4.0) momyckaeT HCIIOJIb30BaHHE
B IIpOrpaMMe TOJIbKO KOMaHJ mponeccopa 8086, mpuMeHeHHe XK€ HHBIX KOMaHJ pac-
cMaTpuBaeTcs Kak ommubka. Ecim mporpamma paccumtaHa Ha paboTy ¢ APYTHM Mpo-
IecCOPOM HJIM Ha HCHONB30BaHHE KOMAaHJ COIpOIEeccopa, TO 3TO HAJo ABHO yKa3aTh
acceMOuepy, IS Yero HCIONB3YIOTCS yKa3aHHBIC HIDKE AUPEKTHBBL. VX MOXXHO HOMe-
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maTh B JIIOOOM MECT€ MPOrpaMMbl, OHH HAYMHAET JeiicTBOBATH HEMENJIEHHO U 10 Clle-

ayromell mogo0HOH TUPEKTUBLI.

.8086 - momyckaercs HCIOJIB30BaHUE TOJBKO KOMaHI mpoueccopa 8086 (3ta aupex-
TUBA NOJPa3yMEBAETCs IO YMOJIYAHHUIO).

.186 - nmomyckaeTcs ucmonb3oBaHME BceX KoMaHA mpoueccopa 8086, a Takxke Bcex
HOBBIX KoMaH[ mnpoueccopa 80186.

.286C - nomyckaercsl HCIOJIb30BAHUE BCEX KOMAaHJ, MOJAEPKHBAEMBIX INPOLECCOPOM
80286 B HENPUBMIETUPOBAHHOM peXHUME (MX HabOp IOJHOCTHIO COBIAJAET
¢ cucteMoit koMaHaamu npoueccopa 80186).

.286P - pmomyckaercs MCHOJNb30BaHME BceX KomaHj mporeccopa 80286, B Tom uucie
1 KOMaHJ NPHBUIETHPOBAHHOIO PEXUMA.

.8087 - mOMHMO KOMAaHJ OCHOBHOTO IpOIeccOpa JONMYCKAeTCs M HCIIOIb30BAHUE
KoMaHJ compoueccopa 8087.
.287 - NOMHMO KOMaHJ OCHOBHOIO IpOLEcCOpa JONMYCKAeTCs M HCIOIb30BAHHE

KoMmaHJ conpoueccopa 80287.

(3ameuanune: B Bepcuu 4.0 s3pika MASM He npenycMOTpEHbl aHAJIOIMYHBIE DHPEK-
TUBBI A mpoueccopa 386 u crapmie u ans compoueccopa 387 u crapme, T. K. 3Ta
Bepcus Obuta pa3paboTaHa 0 UX HOSIBICHHS.)

14.6.2. T'pynmbl cerMeHTOB

JupexTusa
<ums rpynnbe> GROUP <ums cermenrta> {,<uMs cermMeHTa»}

00beANHSET NEePEeYHCICHHBIE CETMEHTHl B OAHY TpyNIly. DTO 3HAYUT, YTO BCE MMEHa W3
BCEX ITHX CErMEHTOB OyAyT CETMEHTHPOBATHCS IO OTHOMY M TOMY )K€ CETMCHTHOMY
peructpy. Ilo xakomy mmeHHo - ompenemsercs nupextuBoit ASSUME: ecniu B Hei
yKa3aH OIepaH[

ar:<ums Tpynmnsl»

IJe SI - KaKOW-TO CerMEHTHBII PErucTp, TO KakJ0€ UMs U3 3TUX CETMEHTOB acceMOiep
OyIeT 3aMEHATh Ha aJpecHylo mapy sr:ofs, rme ofs - cMemeHHe MMEHU, OTCUHTAaHHOE OT
Hayajga Tpynmbl (3arpy3Ky 3TOro Hadajla B PETUCTP SI JOJKHA OCYLIECTBUTb cama
nporpamMma). Takas 3aMeHa NPOU3BOAUTCS, JaxKe €CIH Al KAaKOro-TO U3 CErMEHTOB
rpynnsl ykasaH "cBoi" peructp.

OTMeTHM, 4TO 00BEAMHEHHE CErMEHTOB B IPYIIYy O3HA4aeT MX CErMEHTUPOBaHME IO
OJIHOMY PETHCTPY, HO HE UX HENPEPHIBHOE PACIOJOXKEHHME B NMAaMITU: CEIMEHThl OIHON
rpynnsl HeoOs3aTenbHO OyayT pa3MeIleHbl B MaMsITU MOIPSA, MEXKAY HUMU MOTYT OKa-
3aThCsl JPYTUE CErMEHTH (IIPM pPa3MEIEHHUH CErMEHTOB B MNAMATH YUYHUTBHIBAIOTCA HX
KJIaCCBhl, a He HMX MIPUHANIEKHOCTb K OJHOW rpynme - cM. aupexktuBy SEGMENT).
Ho B mr00oM ciyyae paccTOosHHME OT Hadajga IPyNIbl JO MOCIEIHEro 3aHsATOro Oaiita
MOCJIEHETO CErMEHTa IPYINIbl HE NOJKHO MpeBocxoiuth 64 KO.

Hims rpynmsl 10MKHO OBITh YHMKAlIbHBIM B IPOTpaMMe, a CEIMEHTbl I'PYHIIbl MOTYT
ObITb ONHUCaHBI B TEKCTE NPOrpaMMmbl Kak 1o, Tak u nociue aupektussl GROUP. Mwmsa

"ONATIOr-MUOU-
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rpynnbl OTHOCHUTCSA K KOHCTAHTHBIM BBIPAXCHHUAM, €ro 3HAaYCHHUC BBIYUCIACTCA aHAJO-
TUYHO 3HAYCHHUIO MMCHH CCIrMCHTA.

[Ipumep:

GR GROUP SI,S2

Si SEGMENT ;ememenune SI otHocurenbHo GR paBHo O
A DB 20h DUP(O) ;cMemenne A otHocutenbHo SI paBHO 0

51 ENDS

52 SEGMENT ;eMemenue S2 otHocutenbHo GR paBuHo 20h
B DW 1 ;cMemeHue B orHocuTenbHo S2 paBHO 0

S2 ENDS

CODE SEGMENT
ASSDME CS:CODE, ES:GR

MOV AX,GR

MOV ES,AX ;ES=GR

MOV DB,A 3kBHBajgeuTHo MOV DH,ES:0
MOV CX,B ;okBuBaneHTHo MOV CX,ES:20h

OtMmeTuM HemnocieaoBateabHOCTh SIA mpu pabore ¢ rpymmamu. Ecim Bo Bcex Ko-
MaHJlaX MMEHa M3 CErMEHTOB TPYIIbl 3aMEHSIOTCS HAa CMELICeHHS WMEH, OTCUMTAHHBIE
OT Hauaja rpymnmnsl, To 3HaueHuem omepatopa OFFSET N sBusercs cmelieHue ume-
HU N OTHOCHTEJIBHO CErMEHTa, B KOTOPOM OHO ONMCAHO, AK€ €CJIM 3TOT CErMEHT BXO-
nuT B rpynny (tak, B mpuBeaeHHoMm mnpumepe 3HadeHue OFFSET B Oymer pasuo 0).
Yrobbl cMemeHne uMeHH N B 3TOM ONEpaTrope OTCUUTHIBAIOCH OT Hayaja TPYIIIbI,
Hago BMecTo N 3amucaTh KOHCTPYKLHUIO <uMms rpynnbi>:N (B Hamiem mnpumepe 3Haue-
uue oneparopa OFFSET GR:B paBuo 20h). Ananoruunas mnpobiiemMa BO3HHUKAeT IPH
ONHUCAHUU aJAPEeCHBIX KOHCTAaHT B aupektuBax DW u DD: ecnu B kauecTBe UX omepaH-
Jla yKa3aTb MPOCTO MMs, TO OHO OyJeT 3aMEHEeHO acceMOJepoM Ha CMElLIeHHEe HMEHH,
OTCYMTAHHOE OT Hayaja TOr0 CerMeHTa, IJie MMsS OINUCAHO, a He OT Hayaja TIpyIb,
B KOTOPYIO BXOIMT JIAHHBIH CErMEHT. 3]1€Ch TaKXKe, €CJIM HY)KEH OTCUeT CMELIeHUs OT
Hayajua IpyImbl, CleAyeT NPUMEHHUTh KOHCTPYKIHUIO BHIA <UMs TPYIIbI>:<HUMS>.

14.6J. HN3MeHeHHe CUETUHMKA pa3MEIICHUS

Tpanciaupys nporpammy, acceMmOuep CIEIUT 3a aJpecoM ee OYEepeJHOro MpeJIoNKe-
HUsl, KOTOPBIH OH XPAaHUT B CUYETYMKE PAa3MELICHUS M 3HAUYEHHE KOTOPOTO MOXHO Y3-
HaTh B TporpamMme ¢ nomombpio cumBoia $. Cienyroupe aBe AUPEKTUBBI MO3BOJISIOT
MEHSTb 3HAYEHUE ITOr0 CUETUUKA.

EVEN

OTa AMPEKTHUBA BBIPAaBHUBACT CUETYMK pa3MEIIECHUS Ha ONKaWIIMKA YETHBIH aapec:
€CJIM TeKylllee 3HAYeHHE CUETYHMKA YETHO, TO OHO HE MEHSeTCs, a MHAauYe B OYepeaHOI
OaiiT mamsTH accemOiep 3amuceiBaeT BenuuuHy 90h (komanga NOP) u yBenunuuBaer
3HaueHHe cYeT4yHKa Ha 1.
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ORG <BHpaxeHye>

BreipaxkeHne MOXeT OBITh KOHCTAaHTHBIM IJIH aJpECHBIM, HO BCE HCIIOIb3yeMble
B HEM HMEHa JOJDKHBI OBITh M3 TEKYNIEro CerMeHTa, NpHYeM OHH IOJDKHBI OBITh
ONHUCaHBl [0 J3TOH IHpPEeKTUBH. Kpome TOro, 3JIE€MEHTOM BEIPAXKEHHUS MOXKET OBITh
obo3HaueHne cuerdyuka pasmemeHus ($). 3HaueHHE HSTOr0 BBIPAXEHHUS CTAHOBUTCS
HOBBIM 3HAa4CHHEM CUYETUYHKA pPa3MEIEeHHs; ITO O3HAYaeT, YTO OYEepEeJHOEe NpeIIoKEeHHE
MIpOrpaMMBbl OyZeT pa3MeIleHO B HMaMATH YXe C 3TOTO HOBOI'o aapeca (B NMpOIycKaeMble
0aliThl HUYEr0 HE 3alHMCBIBACTCH).

[Tpumepsr:
ORG 100h
MOV AX, 0 ;2Ta KOMaHIa OymeT pasMelleHa c azmpeca 100h
JTEKYIIero CerMeHTa
ORG $+20 ;mponyctuts 20 Oaiitos

Ecin no aupexktnBe ORG 3HadeHHe cyeTYMKa pa3MEI[CHUS YMEHBLIACTCS, TOT/AA
odepeaHOE MpeNIoKeHHe "HakiajaplBaeTcs" Ha MPEXHIO BENHYHHY, IMOMENICHHYIO pa-
Hee [0 9TOMY ajpecy.

14.6.4. Jlpyrue nupeKTHBBI

<uma> LABEL <mun>
OrTa QUPEeKTHBAa YKBHBAJICHTHA MPEII0KCHUIO

<mmsa> EQD THIS <Twum>

(cm. pasn. 14.3) m ompexmenseT HMs, KOTOPOMY NIpPHIHCHIBaeTCs TEKyLIIMH azapec
(3HaYeHHe cYeTYMKa pa3MelleHuss S) M ykasaHHbIH Tun. WMsS HOJKHO OBITH YHH-
KanpHBIM B mporpamme. Jomyctumeie Tunsl: BYTE, WORD, DWORD, NEAR, FAR.

JupextuBa LABEL ncnonssyeTcst 11 TOro, 4TOOB Ha CIEAYIOIIYIO 3a HeH KOMaHIy
WIN MEePeMEHHYI0 MOXXHO OBUIO CCBUIATBCS 110 MMEHH C HHBIM THIIOM, 4€M 3TO paspe-
MaeTcs COrJIACHO OMMCAHHMI0 KOMaHIbl MJIM NepeMeHHoil. Hampumep:

FL LABEL FAR ;FL m NL meTar omHy M Ty Xe KOMaHIYy,
NL: MOV AX,0 ;Ho FL - nmaneHsis metka, a NL - Onuskas

RADIX <koncmanummoe evipajicenue>

B SA umcna MoryT OBITH 3amHMCaHBl B CHCTEMax CUYHCIEHHUS ¢ ocHoBaHmsmu 10, 16,
8 m 2 (10d, 10h, 10q, 10b m T. m.). Ecim OykBa-cmenupukaTop B KOHILE YHCIA
He yka3zaHa (Hampumep, 10), To mompasymeBaercs AecATHYHOE dYuciao. OgHAKO ITO
MpaBUIO MOXHO M3MEHHTh ¢ momompbio aupekTuBsl .RADDC: 3HaueHme ee omepanja

yKa3plBaeT OCHOBaHWE TOW  CHCTEMBI  CYHCJICHHs, KOTOpas Temepb  Oymaer
OJpa3yMeBaThCsl, KOTAa YHCIO 3amucaHo 6e3 OykBel-crenndukatopa. 3HaYECHHEM
omepaHga JAoOKHO ObITe uwmeno 10, 16, 8 wmmm 2 (ecam OHO ykazaHo 0e3

cnenudukaTopa, TO BCErAa TPAKTyeTCsl KaK NECITHYHOE).
OTMeTuM, 4YTO €CIM [0 YMOJIYAaHHIO yCTAaHOBJEHA IIECTHaJIlaTepUIHas CHCTEMa, TO
OykBBl b m d B KOHIle YHcla TPAKTYIOTCS KakK cHenHHUKaTop, a He Kak nudpa: Ha-

AUNATIO-MU®U-
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npumep, 10b - 3to 10 B gBomuHoi cucreme, a 10d - 3To 10 B mecaTHYHOH CcHUCTeME;
mectHanuarepuunbie ke yuciaa 10B u 10D namo 3amuceiBath kak 10Bh u 10Dh.
IIpumepsr:

*RADIX 16

MOV AX,10 ;AX:-10h«16

MOV AX,10d JAX:«10

MOV AX,10Dh ;AX:-10Dh-269
*RADIX 10 ;aecsatuusioe 10 (1)
MOV AX,10 ;AX:=10

MOV AX,10h ;AX:=10h=16

NAME <uma mooyna>

ITo sToi nupekTHBEe yKa3aHHOe MMs (OT Hero Oepercss 6 NEPBBIX CHMBOJIOB) NPHCBA-
UBAcTCA TEKYIIEMY MOAYNIIO IIPOrPaMMbl M HCIIONB3YETCs KOMIIOHOBIIMKOM B JHMarHo-
CTUYECKHX COOONICHUAX B cilydyae OOHapyXeHHs OMMOOK HpH 0O0BEIMHECHHH MOJIyJei
IporpaMMbI: 3TO MM YKa3blBaeTcs B CKoOKax Iocie MMEHH (ailia ¢ JaHHBIM MOXy-
neM. (B gpyrux mensx 3TO MMsS HE HCIIOJNB3YETCS.)

Hanpumep, ecniu B mMoayne umeerca nupexkruBa NAME MODI u eciu B orrpan-
CIMPOBAaHHOM BHIE MOIyNb Haxomutrcs B ¢aitme PROG.OBJ, torma BO3MOXHO Takoe
coobmenne 06 omubKe Ha dTame KOMIOHOBKH (00 mmeHu DDD, ykazaHHOM B JaHHOM
MOJyje KaK BHEIIHEe, HO HE ONHCAaHHOM KaK o0Ilnee B JPYTMX MOJIYJX):

Unresolved externals: DDD in file(s) PROG.OBJ (MOD1)

B moxyne momxHO ObiTh He Ooniee onHoi nupektuBbl NAME. Ecnu ee Her, B kaue-
CTBE MMCHH MOJYJsi OepyTcsl mepBbie O CHMBOJOB U3 TEKCTa, yKa3aHHOTO B JUPEKTUBE
TITLE, a ecnu u ee HET, MOAYJIIO AaeTcs umsa A.
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Monuwyk A.B., Monnwyk B.B. AutoCAD 2000

MonkoBHukoBa E. B., MonkoBHukoB A. B.

MnaHupoBaHue n ynpasneHne npoekTom ¢ mcnonb3oBaHuem TIME LINE
MoTtemkuH B. T., PynakoB M. U. Cuctema MATLAB 5 ans cTtyaeHToB. - 2-e u3g
MoTtemkuH B. I'. Cuctema MHXeHepHbIX N Hay4yHbix pacyeTtoB MATLAB 5.x: B 2-x Tomax

Tom 14. I'paduuecknii nurepdeiic GDI B MICROSOFT WINDOWS
Tom 15. Myastumenuna nas WINDOWS. PykoBoacTBO nporpaMMucTa
Tom 20. Onepaunonnas cucrema IBM OS/2 WARP
Tom 22. Onepannonnas cuctreMa WINDOWS 95
Tom 23. TTOBAJIBHBIE CETU KOMIIBIOTEPOB. IIpaktuueckoe BBeJCHUE
B Internet, E-Mail, FTP, WWW u HTML, nporpammupoBanue xast Windows Sockets
Tom 24. Microsoft Visual C++ u MFC. IIporpammupoanne st Windows 95 u Windows NT.
Yacts 1
Tom 25. IlporpammupoBanue aasi IBM OS/2 Warp. Yacts 1
Tom 26. llporpammupoBanue aast Windows NT. Hactp 1
Tom 27. llporpammupoBanue 1ias Windows NT. Hacrtp 2

Tom 28. Microsoft Visual C++ u MFC. IIporpammupoBanune ais Windows 95 u Windows NT.
Yacts 2

Tom 30. Microsoft Visual J++. Co3nanue npujiokKeHHnii U anjieToB Ha si3bike Java. YacTtp 1

Tom 31. Pazpadorka npuiaoxennii 1as Internet. Microsoft Visual C++ u MFC. (B cpene
Windows 95 u Windows NT)

Tom 32. Microsoft Visual J++. Co3nanue npuioxkeHuii u anjaeToB Ha si3bike Java. Yactsp 2

Tom 2. Onepaumonnas cncrema MICROSOFT WINDOWS. Pyxosoocmeo nomsso

Tom 4. YUTO BbI JOJKHBI 3HATH O CBOEM KOMIBIOTEPE
Tom 5. OCTOPOXKHO: xomnbioTepusie BUPYChI
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¢ Ecau Bt xomume 6sims

@ Kypce ecex nocAeonux
cobsimud Ha peike
npozpammuozo obecne-
venus,

© Ecau st xomume noay-
yame HauboAee NoAHYIo
uxgpopmayuio o npozpam-
MHSIX NPOOYKMAX U3
nepesix pyK - om camux
npoussodumened,

117036 r. Mockna

yn. Waepnuxa, 4.4 © Ecau Bot sedeme uecmusii

(095) 232.0023
ik soMine.ru busnec u nokynaeme Au-
E-mail: info@softline.ru yensuonnoe o,

SHAYMT BALLIA XXV3Hb MOMET CTATH ELLLE MPOLLLE

Mognuwmrecs HaO HOBBIM NOJIHOLUBETHBLIM KATANOT, U3AABAEMbIM
OAHMM M3 KPYNHEMLMX NOCTABLMKOB NpOorpamMmmHoro obecne-
yeHusi B Poccuu, u Bul Bynerte perynspHo nony4ars ero no nou-
Tte BECIJTATHO! Kpome Toro, no Bawemy xenanuio Ha Baw
3NeKTPOHHbLIM agpec 6yayT perynspHO NPUXOAMTE eXeHeaenb-
Hble HOBOCTM PbIHKA NporpammMHoro obecneyeHums oT komna-
HuKM «CodrSlamu».




