Cepreit ®enpbamMaH

CucremHoe
NPOrpaAMMUPOBAHUE HA
NepCcoOHAAbHOM KOMMbIOTEpPE

n3pAaHune BTopoe, AOrNoOAHeHHoe U UCrpaBAneHHoe

Pekxomendyemces 6 kauecmee 0onoaHumMenbHo20 yuebH020 nocoous
cmydeHmam 8blCuiUX yueOHbIX 3a8e0eHUll No JUCYuniuHe
«Cucmemnoe npocpammuposanue» U no cneyualtbHoCmu

351400 «Ilpuxaaonas ungpopmamuxa»

YIK 004.42
BbbK 32.973.26-018.2
D39

PeuenszeHrt:
KaHAUAAT TEXHUYECKUX HayK B. JI. Paiikoe
nokTop TexHuueckux Hayk C. C. Basrenuux

®enpaman C. K.
d39 CucTteMHOe IMporpaMMHUpPOBaHKe Ha MEPCOHAIbHOM KOMIIbloTepe. /
C. K. ®enpaman. — 2-e usza. — M.: Byk-npecc, 2006.— 512 c.
ISBN 5-9643-0027-8

B aTOM Kypce Jekuunii u3naraioTcst Kjlaccuyeckrue MOJIeIv, METOIbI U alro-
PUTMBI SI3bIKA TTPOTPAMMUPOBAHUS BBICOKOTO YPOBHSI, IA€TCSI CTPOTOE U3JIOKECHUE
OCHOB TEOPUU CUCTEMHOTO ITPOTPaMMUPOBAHYS, IPUBOISITCS TIPUMEPHI TTPOTPAMM
Ha sa3biKe AcceMOiiep. [J1TaBHOe BHUMaHUeE yiesieTcss OObSICHEHUIO TOTO, KaK MC-
MOJTh30BaTh Ha MIPAKTUKE TIOJyYeHHbIe 3HaHUsI. Kypc pa3ouT Ha JeKiuu, BKiIroJa-
0lI[1e TEOPETUUECKUIT MaTepuall U JJabopaTopHble pabOTHI.

JlaHHOEe M3MaHNe PEKOMEHIYETCSI B KaUeCTBE JAOMOTHUTEIBHOTO YUeOHOTO
MOCOOMSI CTYIEHTaM BBICIIMX YYeOHBIX 3aBeleHMI Mo aucuuruinHe «CUCTeMHOE
IporpaMMUpoBaHue» U 1o criermanbHocTH 351400 «[IpuknagHas nHboOpMaTUKay».

VIIK 004.42
BBK 32.973.26-018.2

© ®enpaman C. K., 2006
ISBN 5-9643-0027-8 © Bbyk-mpece, 2006

http://itbookz. ru/



http://itbookz.ru/

Buumanue! ®aiin noiayyeH ¢ mOMOLIbIO CCHUIKH, PACIIOIOKEHHOH B kaTanore caiita [TBookZ.ru.

Onucanue caiira:

Ha caiite Bbl Halii€Te MHOTO 3J€KTPOHHBIX KHHUT, KOTOpPbIE MOXHO O€CIIaTHO CKayaTh IS
o3HaKoMJIeHHus1, Oe3 peructpanuu! CalT mone3eH 4ejaoBeKy, Tak win uHade 3ansatomy B IT cdepe,
T.€. paboTaroEemMy ¢ KOMIBIOTEPOM.

TeMbl 3JICKTPOHHBIX KHHUI':

» IIporpamMmmupoBaHue > 1C

» CAIIP » I'paduka, {nzaiin, 3D
» OnepanyoHHBIE CHCTEMBI > Kemneso

» WEB-/luzaiin » Cospmanue urp

» MS Office » Maremaruka

» Cetn » MynsTumenna

> DBasbl JaHHBIX » Kypnuans! IT TemaTuku.
» besomnacHocTh » U muoroe npyroe!

Mope 3/IeKTPOHHBIX KHHUT 110 KOMIILIOTEPHOH TeMaTHKe!
ITocTosiHHOE MOMOJIHEHHE!
3axoauTe, BbIOMpaiiTe U cCKaunBaiiTe!
ITBookZ.ru

ABTOpPCKOE NIpPaBo:
JlaHHasi KHWra IpeJoCTaBlIeHa HMCKIIOYMTEIbHO JUISI 03HAKOMHUTEJBHBIX LeJIed U JO0JKHA OBITh
ylajJeHa C Ballero KOMIBIOTEpa WIM JI000r0 HHOTO HOCHTENs HHGOpPMAIMM cpasy Iocie
IIOBEPXHOCTHOT'O O3HAKOMJIEHUS C COACPKAHUEM.

Komupys u coxpansisi JaHHYI0 KHUTY, Bbl mpuHuMaere Ha ceOs BCIO OTBETCTBEHHOCTb, COTJIACHO
JEHCTBYIOLIEMY MEXIyHAPOJIHOMY 3aKOHOAATEIbCTBY, a UMEHHO 3aKOHY OO0 aBTOPCKOM IIpaBe U
CMEXHBIMU C HUM 3aKOHaMHU.

[lyOnukanus HaHHOTO JIOKYMEHTa HE TpecleayeT 3a cO00M HMKAKOM KOMMEPYECKOH BBITOJBI, a
SBIIACTCS PEKJIaMOl OyMa)KHOTO aHaJIoTa.

IIpaBoobaanarensim:
Bce aBTOpckue mpaBa coxpaHsSrOTCs 3a npaBoodianateneM. Ecnu Bol sBisieTech aBTOpOM JTaHHOTO
JOKyMEHTa M XOTUTE JOMNOJHUTh €ro WIM HW3MEHUTh, YTOYHUTh PEKBU3UTHl aBTOpa WIH
OIyOJIMKOBaTh JPyrHe JOKYMEHTBI, IOXKalyicTa, CBSXKUTECh C HaMM uyepe3 GopMy oOpaTHOM
CBsI3M Ha caiiTe. Mbl OyJeM pajbl yCIbIIIATh BAallld MOXEIAHUA U MPHUHITH MEPHI 10 YCTPAHEHUIO
HEJ0pa3yMEHU.

Katanor

C yBakeHHuEM [TBookz.r
Yy 5

nocne npoYTeHnA
Anmvunuctpanus [TBookZ.ru nocn;gnanﬁem

http://itbookz. ru/



http://itbookz.ru/
http://itbookz.ru/
http://itbookz.ru/
http://itbookz.ru/
http://itbookz.ru/

CoaepxaHue 503 504 CoaepxaHue

Aekuusa 3. Perncrpsi

CoAepxXaHue

CermentHbie perucTpbl: CS, DS, SSuES ... .. ... ... ... ... ... ... ... 38
Peructpsnl obiero HazHaueHusi: AX, BX, CXu DX .................... 39
Peructposbie ykazarenu: SPuBP ... ... ... 40
AeKU,Vlﬂ 1 - OCHOBHbIe NOHATUSA U onpeAeAeHMﬂ WunekcHbie peructpbl: SIu DI .. ... o o 40
TTPOrPaMMBI 1 IPOTPAMMHOE OGECTIEUCHUE - -+ v v s e e eee e 3 Peructp koManaHoro ykazarenst: [P ....... ... ... .. ... ... L. 41
CHCTEMHOE MPOTPAMMUPOBAHME .« .« o e v vee e ve e e e et iee e eeeennns 5 @AIATOBBI PETHICTP ... ..ottt 4l
DTaIbl TOATOTOBKY TIPOTPAMMBIL « « .\ttt v etee et e e et e e eaee s 7 AeKU,Vlﬂ 4 ApMd)MeTquCKMe OnedelMVI
AeKU,Mﬂ 2 AcceMGAepbl O6pabOTKA IBOMIHBIX JAHHBIX . . o\ o e veeeeie e ieieieieeee e 43
TTpOrPaMMHPOBAHHE HA SI3BIKE ACCEMBIIEPA -+« v v s e eeeeee e 11 Be33HAKOBBIE U 3HAKOBBIC TAHHBIC . .. oo tve e tee e e e e e iaeeenns 44
TTPEITOKEHHUS SIIBIKA ACCEMBIEDA. -« + + v v s v e e e oo e e 2 4T3 (00253 1 (O 46
PeTHCTDBL .. 15 Casur pernctpoBoit napel DXIAX ... 49
BUTBI M OQHTBL . .. oottt e e e e e e 15 JeMeHHe 50
ASCIL o 16 I1peobPasOBAHME SHAKA ........vovvuvtnntieriiniiiiiiieienn, 33
PE8:30) 70 050 (o 1 () ¢ 17 O6padotka nanHbix B opmatax ASCITu BCD ... 35
[IecTHaMUATEPUYHOE MPEACTABIICHUE .. oo v v e e ve e e e e e ieeennenn 20 Asowato-necatunblit gopMar (BCD) ... 57
COIMEHTBL . ..ttt vttt ettt et e e e e e 21 CHBHT ¥ OKDYTTIEHHE . .....oovthetiihttiietiietiit e 59
Crone Aekums 5. KomaHAbl 06paboTku cTpok
JIADEKTHIBBL . . ..ottt ettt e e e e e e e e e e e e e e e 29 CBOIICTBA OMEPALIMH HAL CTPOKAME . - .« « e eeeeeee e e e e e e e e e 61
JIMPEKTUBBI OMPEACIICHUS HAHHBIX .+ .t vvtteeae e et e eeeenen 30 REP: IMpedukc moBTOpeHUS HEMOUETHON KOMAHIBL . .. v v vvveev e .. 62
HupekTuBa onpezenenus 6aifta (DB) ... i 33 MOVS: TIEPECHUTKA CTPOK - .« v veeeee e e e e e e e e e 63
HupekruBa onpeneienust cioga (DW) ... 33 LODS: 3aTPY3KA CTPOKH -« e« e e eeeee e e e e e e e e 64
[upekTuBa onpeaeneHus nBoiHoro caosa (DD) ...................... 34 STOS: 3AIHCH CTPOKH -+« « « e v e eeeee e e e e e e e e e e 64
JMpeKTHBa ONpeeIeH s yueTBepeHHOro coBa (DQ) ................. 34 CMPS: CPABHEHME CTPOK - . e eeeee e e e e e e e 65
HupextuBa onpeneneHus gecaru 6ait (DT) .......................... 35 SCAS: CKAHUPOBAHME CTPOK . . . . v v eeeee e et e e 66
HenocpencTBEHHBIC OTIEPAHIBI . . oot vo vt voe e eee e eee e eiee e iee e e 35 CKAHMPOBAHME M 3AMEHA . . .« .o v e eeee e e e e e e e e 66
HupextuBa EQU ... 37 AJTBTEPHATUBHOE KOTUPOBAHME . . o .o e vveveee e ie e ie e ieeeeeeeeens 67

JIyOITIPOBAHUE OOPABIIA . . oo et ettt e e e e e et e e ee e e e eeeeeas 67

http://itbookz. ru/



http://itbookz.ru/

CoaepxaHue 505 506 CoaepxaHue

AeKU,Vlﬂ 6 06p060TKG TG6/\V|U, ACCEMOTMPOBAHUE TIPOTPAMMBI . . . oottt e et e e e ee e iee e 104
KOMITOHOBKA TTPOTPAMMBI . . o oottt et ee e e e e et ie e iie e eeen 106
(02510131 (3 (533 1 (S35 ;107 0 1 (RO 70 BBITTOTHEHNE TIPOTPAMMBI .« . . v\ oo et ettt e e e e e e et e ieee e e eeens 107
TTpsIMO¥A TaOIUYHBIA JOCTYIT ..o\ v ettt a e 71 DT IEPEKPECTHDIX CCBUTOK . . .« o v v e ee et e e e et e e e 108
TaGMMUHBIA TTIOMCK o\ v ettt et et e e e et et e e e e ie e e 72
Tpancmupytomiast Komanma XLAT ... ... ... ... . 73 AeKU,Vlﬂ 1 0 AI\I'OpVITM bl pGGOTbl
OnepaTopsl TUIA, IUTMHA W PASMEDPBL . ..\ v vvveeeee e e e e eeeeeeeiennn 74 ACCQMG/\epOB
AeKU,Mﬂ 7 . CBOF‘CTBG OnepdTOpOB pGGOTbl JIBYyXTIpOXOIHBI ACCEMOIEP — MEPBBIM MPOXOIL .+« v v vvveeeeee e 110
C 3KPAHOM CTPYKTYPA TAGIUIL ACCEMOIIEPA .. .o e veeee e e e e 117
JIBYXIIPOXOAHBINA ACCEMOJIED — BTOPOM ITPOXOM, .o v v ee e eeeeennnnn 118
Komanna npepbiBanus INT ..o 76 HeKoTopble NOMONTHUTEABHBIE TUPEKTUBBL . . .. oo eee e e e 125
VCTAHOBKA KYPCOPA .+ .« vttt ettt 77 JIAPEKTHUBBI CBASBIBAHMS . . o\ oo e e e ee e e e e et ee e 126
OUUCTKA DKPAHA  « .« e ettt e et e et e et e e e e e e e e e et 78 OJHO- U MHOTOIIPOXOIHBIA ACCEMOMIED . ..o vvvttiiiiiiiiieee e 127
Hcnonb3oBaHKMe CUMBOJIOB BO3BpaTa KapeTKu,
KOHLIA CTPOKU Y TAOYJIALUY IJIS BBIBOAA HA SKPAH . . ..o 'vveneannn ... 79 AeKU,Vl q 11. Aormka u OopraHunsauus
PacipeHHbIe BOBMOXHOCTH 9KPAHHBIX OMEPALIMI .. oo vve e eneenn.. 80 n p Ol'pd MMbl
PactumpeHHbIH ASCIT KO ... 85
Jpyruie onepamyy BBOAA/BBIBOMA . . ..o v ve e e iie e eee e eee e eeeenns 86 Komauma IMP ... 129
BBox ¢ kiaBuatypsl 1o KoManae BIOSINT 16H  ..................... 87 Komanma LOOP .. ... 130
DYHKIIMOHATBHBIC KITABMIIIM . . . o vt v et e e ae e e eie e e e e eeeeennnns 89 DJIATOBBIM PETUCTD .+ v et et e ettt et e e e et ettt e e e e e e 131
LBET M TPAMUKA ...ttt et e et e et e e 91 KoMaHIbI YCTIOBHOTO TEPEXOIA . . o v o v veeveeieeieeieieieeeeeeeennns 133
IMpouenypst monepatop CALL ... ... . i 134
Aekuus 8. Tpe6oBaHUS g3bIka COTMHT OTEKA ...\ "\t oeoososoeoeoe e 136
Komanasr tornueckux omnepanuii: AND, OR, XOR, TEST, NOT ....... 137
KommeHnTapun B mporpamMmax Ha ACCEMOTIEPE . ..o ovvovevnneennnnn.. 93
M3MeHeHHe CTPOUHBIX OYKB HA 3ATTIABHBIE .« .. vvove e e e e teenneeeenn 139
DOPMAT KOIMPOBAHMST .« . v e e e e vevteeee e e e et eeeee e e e e 93
KomaHas! ciBUTa M LIMKITAYECKOTO CIABUTA . o v e e vte e evee e eaeeennn. 139
JIMPEKTUBBL .« ot ettt ettt et e e e e e e e e e e et e e e e 95
TTAMSITD M PETHCTDBL . ot ei ettt et e e e e e et e e e e e e e e 99 OPFAHMBALAS TIPOTPAMM -+ 142
MHUIMATAZALMS TIPOTPAMMBL .« . o v e v v v tteee et e et ieeeee e e e eenns 99
HHHHATHSAIIE TPOTPaMNEL Aekuus 12. KomMnoHoOBKA NporpamMmm
AeKU,Vlﬂ 9 BBOA M BbIMOAHEHUe nporquM MEXKCETMEHTHBIE BBIBOBBI . .. et v e e e eee e ie e ee e ie e ee e ie e eeeee 145
BBOI TTPOTPAMMBI . ..ottt ettt e e e e e et e 102 ATpHOYTEL EXTRN M PUBLIC .o 147
KoMnonoBka rporpaMm Ha si3bike C 1 ACCeMOJIEPE ... ovvevvevnenn... 148
IMoaroroBka MPOrpaMMBI JUTSI BBITIOTHEHUST . . oo vvv e v e eveeeeeeennn. 103

BoimonHeHrE COM-TIPOTPAMMBL .« .ottt et e e e e e e e e e 149

http://itbookz. ru/



http://itbookz.ru/

CoaepxaHue 507 508 CoaepxaHue

BoimomHeHre EXE-TIpOrpaMMBbl ... ...t 149 OnepaToOPbl MOBTOPEHMM . . oo vttt et e e e ie e et e ie e iie e eeen 189
DOyHKUMY 3aTPY3KU U BBITTOJIHEHUS IPOTPAMMBL .« . oov e e e e e e s 152 BbIIaua COODLICHHUS ...ttt ettt et e 190
3aBEPIICHUE OOPAOOTKI . . o v\ vttt e e e et tee et ee e e e ie e 191
AeKU,Mﬂ 13 Bb"-IOAHeHme nporquM KoMMeHTapuy MaKPOOTIPEHETICHUST . . o vt voe e v e e e e eee e e e e eenns 191
HaumHaeM PaBOTATD .. ..ottt e e ettt 155 MaKpOPACHIMPEHUS B IUCTHHIC . - e 192
OMNPEACTIEHUE MAHHBIX . . o et ve et e e te e e e e e e et ee e ee et 159 AJTOPHTM PaGOTE MAKPOIPOLIECCOPA - -+ v 193
MaIIMHHAS QPECALIMS . . v o v e v et et e e et e e e ie e ie e ie e ie e 160 BUBAMOTEKN MAKPOOTPENENCHMIL - e 204
BnoxeHHbIe MAKpOBBI3OBBI. BiIOXKeHHBIE MAKPOOIIPEACICHUS .. ... ... ... 205
OnpeaeacHNe PAZMEPA TIAMSITH . . ..o et e e e e e ie e eee e iee e 162
KauecTBeHHOE pacIIMPEHNE BOZMOKHOCTEM . ... oovvve e, 207
CrielMaNbHbBIE CPEICTBA OTHAMUMKA . o o e vt et e et e e e e e e e 163
CTPYKTYPHBIA ACCEMOIIED .« o o v ettt et et e et et e ie e i e en 208
AeKU,Vlﬂ 14. Mquocpe ACTBA OGBEKTHO-OPUEHTUPOBAHHBIA ACCEMOIED . . ..o eee oo 208
[TepeHOCUMBII MAIIMHHBIM SI3BIK .+« v v vvvee e e ettt ieeee e e e 209
[TPOCTOE MAKPOOTIPEIEIIEHME . .o v v e e e e eeeeeee et e et eeeeeeeeeeas 166
VICIIO/Tb30BaHHE APAMETPOB B MAKDOKOMAHIAX -« ..+ ... ... .. ... .. 167 Aekuusa 16. 3arpysumku n pe AaKTOpbl CBS3en
KOMMEHTAPHI . .ottt et e e e et et e 168
OCHOBHBIC TIOHSITHIST .+« v e et te et e et ee e e e e et e ie e ie e 210
Hcnonb3oBaHre MAKPOKOMAH/I B MAKPOOTIPEMETEHUSAX . .o e oo erevnn .. 169
TpekTiBa LOCAL oo oo oo 170 DOPMAT OOBEKTHOTO MOIYIIS .« o o vt e ete e e ee e e ee e et e ie e eia e 214
Hcrnonb3oBaHre OMOIMOTEK MAKPOOIIPEASTHEHMM . . .o o oo eve e eann s 170 Aaropury paGotst HerocpeacTsenHo CRA3pIBAONero 3arpysumka. ... ... 216
K &) 172
onkareais (&) Aekums 17. Kpocc-cucremnl
Hupextusbl noBropeHusi: REPT, IRP, IRPC ......................... 172
VCIOBHBIC TUPEKTUBBL . .ottt tee et e e e ie e e ee e e ie e iee et 174 BBIUMCIUTEIBHBIC CUCTEMBIL . . .\ oottt tee e tie e e e e e ee e iie e e een 223
JupextuBa Bbixoaa u3z Mmakpoca EXITM ............................. 175 MOIED PETHUCTPOB . v vttt et e et et e e e e e e e ee e ie e ee e eeennns 226
Maxkpokomanasl, ucrionn3dytomue IFu IFNDEF ...................... 176 Moneb OMEPATUBHOM TAMSITH .« o\ v v e e e e e eie e ieeeeeeeeeeeeens 227
Makpoc, ucnons3ytomuii IFIDN-ycimoBue ........................... 177 MOJEITD MPOLIECCOPA .+« v v vt e et ettt e e e e e et e e e e e 229
Aexkuuna 15. Makponpoueccopsl Aexkuunsga 18. OMG6KKM NPOrpPAMMUPOBAHUS
OCHOBHBIC TTIOHSITHIST  « « v o ettt et e e e e e et e e e e e e ee e et 179 Krnaccudukaims ommmOoK MPOTPAMMUPOBAHUST . . oo v v v e eenennn . 240
CpaBHEHME MAKPOCPEACTB U TTOATIPOTPAMM ..o vveveee e eieaeennnn. 182 OmmoKM npu 3aJaHNN HEOOXOIUMBIX HaYaIbHBIX
Hexkotopbie BOBMOKHOCTH MaAKPOSIBBIKA . ..o vveveeve e ieieeaennnn 183 YCTOBII UL OTACTBHEIX TIPOTPAMM . . .o 242
PacriozHaBaHMe OIIMOOK ACCEMOIEPOM . ..o vvv ettt ieee e e 243
JlokajabHbIC TIEPEMEHHBIC MAKPOOIIPEACTEHMST . ..o oo eeeeeeeannnnn 185
IIpucBauBaHye 3HaYEeHU I TTEPEMEHHBIM MaKPOOIIPENACEHUS .. ... ...... 186 PacripocTpaHeHHbIC OLIMOKM B ApaiiBepax BBOAA-BLIBOMA .............. 244
PacrnipocTpaHeHHBbIE OIIMOKY B TpOrpaMMax MPepbIBAHUS .. ... ......... 245
I'mo6anbHbIe MEPEMEHHBIE MAKPOOIIPEACTICHMST .« .o v v v e eve e eeannnn 187

VHUKATBHBIC METKH o .o ettt et e e ee e et ie e e e e ie e ee et 187

http://itbookz. ru/



http://itbookz.ru/

CoaepxaHue 509 510 CoaepxaHue

AeKU,Vlﬂ 1 9 BBeAeHlﬂe B MCIKpOCIcceMGI\ep APUGOMETIICCKIE MHCTPYKIIAM . .« o e vt eete et e e e ee e e iee e eeee e 353

ApurdmeTnueckre onepamu U QIATH . ..o vvvne et et eee e 354
COCTAB TTAKETA . o\ vttt ettt e e e e e e ettt ettt e et et 247 CHOKECHIE .« o v v v v e e e e i, 356
OOBIIME CBEMEHMS .+« o . vvetette et et e e et e e e 248 BBIUMTAHME . . ..o oottt ettt e e e e e e e e e 357
3aMyCK MAKPOACCEMOIIEDA . .o vt et et et et ettt e 249 VMHOKEHUE . .. e oveteee et e et et e e e e e e 359
Onumn MASM ... oo 251 JICTICHIIC . . oottt et et e e e e e e 360
LINK: IMHKED MOIYITCH . ..o ottt ettt it e ie e eie e e 254 WHCTPYKLUMH OOPAGOTKU OUT . . . .. o eovee e e e e e 361
SYMDEB: cuMBOJIbHBI# OTJATUMK MTPOTPAMM ..o vvveeeeeatatananss 265 CIBUIHL .« e e ee e e e e e e e e e e e 363
CREF: yTriTa MepEKPECTHBIX CCBUTOK .« . v vt veteteetaeeene e 295 BDPALLEHUS .ottt et ettt ettt et e et e e e 364
LIB: yrunra 00CTYy)XMBAHUSA OUOIMOTEK .. \vvetetit et e 296 MHCTPYKIIMU OGPAGOTKH CTPOK . . . e veee e e e e e 365
MAKE: yruiuta COpOBOXKACHUS HPOTPAMM . .o vveaeaeaeaeeeeen 302 TIEPECHITKA CTPOK .« . e ov ettt e e e e e e e e e e 368
CerMeHTALMS TIPOTPAMMBI .« .. o ettt et e et e e e e e e e ee et 306 CPABHEHUE CTPOK . .« e v e e e et et e e e e e e e e e e 369
VCAOBHBIC IMPEKTUBBL . o vttt et e te e e e e e e e ie e ie e ieieennns 314 CKAHUPOBAHME .« e v e e e e e e e e e e e e e e e e e 370
JIMPEKTUBBI YCIOBHOM T€HEPALIMM OIIMOOK . ..o o e ve e e ieeaennnn 317
LY BN oToTeg 0101 (% - 319 n pd KTU KYM
MaKPOIMPEKTHBBL . . .\ vttt et tee et et e et e e e e ie e ie e e 320

JIBYTIPOCMOTPOBBIN QITOPUTM . et et e e e e e ie e ee e ee e e e e eeeees 371
BITOKY TIOBTOPEHMIM . .ottt e ettt e e e et e e e e 324

ODHOIIPOCMOTPOBBIM ATTOPHUTM . . o v e e ve e e ee e e ee e ee e eeee e 375
MaKPOOTIEPATOPBL . . . o e vt ettt et e et e e e e e e e et e iee e 327

Peanuzaniyist BHYTPU ACCEMOMIEPA .. oo vttt ie it ie e ie e ie e eeen 377
JVPEKTUBEI OIPEICTCHMSI TIAMITH . . o\ oo oo ee e e e ie e eeeeens 329
CKAJISIPHBIC TAHHBIC . . o\ ottt et e e e e e e ettt te e ie et 329 /\CIGOpCITOpH bl pGGOTbl
1 72150/ (o) 7 QP 332
CTIPYKTYPDBL « « « e veee e e e e e e e e e e e e e e e 334 OO01IME YKA3AHUS K BBITIOTHEHUMIO .« v vt voee e e e e et eieeeee e e eeennnns 379
OnurcaHNe CUMBOTMYECKUX UMEH ..ot eve e e e e e eieieaeannnns 336 A3bik C KaK MHCTPYMEHT CUCTEMHOTO TIPOTPAMMUPOBAHUS .. ..o\t 379
JIVPEKTUBBI YIIPABAECHUS PAMTAMM . . o\ o oot e e e ie e e ieeieeieennnn 339 l'[opﬂ;[m( 138 00 (00)03 (53510762 85072 010 1 AP 381
VIPABICHUE JIACTHHIOM . . . .« v e v eeee e e e e e e e e 341 COMEPKAHME OTUETA . .ot evet et ettt et e ettt e e 382
JIPYTHE IUPEKTUBBL .« o vt vttt e et ettt e et e e e et eee e e e e 344 JlaboparopHas pabora Nel. Pa6oTa ¢ CAMBOJILHBIMM CTPOKAMH. . .. .. ... .. 382
[MOGATBHBIE OOBIBICHIUS . . .. o\ ee et e e e et e e 345 TTpUMep PELICHUS BAMATM .« .o ovvtete ettt 386
W HCTPYKLIUY TIPOLIECCOPOB - . . o v v ev e et e e e e e et e e e e 346 JlabopartopHas padota Ne2. IpeacrapieHue B maMATH

MACCUBOB YL MATPHLL .+ o v et e vt tete e ee et e e et et et ettt eaens 391
MHCTPYKIINHY TTEPECHITKI TAHHBIX . .\ ot tve et et eie e ieieie e 348

JlaGopaTtopHast pab6ota Ne4. [IpoBepka 00OpYIOBAHUS .. ..o oovvnnn.... 403
MHCTPYKIIMY OOIIETO HAZHAYCHUST .« . .o v e e eee e etee e eeeeaeeenns 349

JlaGopaTtopHs pabota NeS. YripaBieHue KIaBUATYPOR .. ................ 413
BBOI/BBIBOM ..o ittt ettt e 350

JlaGopatopHas pab6ota No6. YrpaBieHHE TAUMEPOM ... ..vvvveeennn.... 419
AIPECHDBIE OTIEPALIAM . . o v\ e vt e e et et et e e e e e ie e ie e iaiaennns 351

JlaGopaTtopHast pabota Ne7. YripaBjieHue BUICOANATITEPOM . .. ........... 425
(0905707001707 o111 £21 ;1Y 0/ (XN P 352

JlabopaTtopHast pabota Ne8. [1aBHast 3arpy30o4Hasi 3alUCh . ............. 432

http://itbookz.ru/



http://itbookz.ru/

CoaepxXaHue 511

JlabopaTopHasi pabota Ne9. JluckoBble CTPYKTyphI JaHHBIX DOS ... .. .. 437

JlaboparopHast padora N10. YrpaBiaeHHE IPOTpaMMaAMU . ... .. ovnnn .. 452

YTO HY)XHO 3HATb AAS 9K3OMEHA

YTO HY)XHO 3HATb AAS CEMUHAPA

CrpaBOYHUK 10 TUPEKTUBAM SI3bIKA ACCEMOJIEPA ..o v e e ee e 468
CripaBOYHMK TT0 KOMAHIAM SI3bIKA ACCEMOIEPA .. ... vvvveeenanennn .. 477
CIMCOK UCTTOTb30BAHHOM JTUTEPATYPBL . o\ o veve et e e e ee e e e 502

http://itbookz.ru/



http://itbookz.ru/

OCHOBHbIE@ NMOHATUS U ONpeAeAeHu s 3

Aekuuna 1.
OCHOBHbIE NMOHATUA U
onpeAeAeHuns

MporpamMmmsbl U NporpaMMHoe o6ecneyeHme

IIporpaMmma — 5TO HaHHBIE, NpeAHAa3HAYEHHBIE ISl YIIPaBIeHUs KOH-
KPETHBIMHA KOMIIOHEHTaMU CUCTeMBI 00paboTku nHdpopMaruu (CON) B e-
JIAX peau3aliii OTpeaeSICHHOTO alTOPUTMA.

Ob6pamump eénumanue: IporpaMMa — 3TO JaHHbIE.

OnuH U3 OCHOBHBIX MPUHIIMIIOB MaluHbI oH Helimana — To, 4to U
MpOrpaMMBbl, 1 JIaHHbIE XPaHITCS B OMHOU M TOM ke naMsaTu. CoxpaHsiemasi B
MaMsITU Mporpamma npeacTaBiisieT cOO0 HEKOTOPbIE KOJbl, KOTOPbIE MOTYT
paccMmaTpuBaThesl KaK JaHHble. BO3MOXHO, ¢ TOUKM 3peHUs TTpOrpaMMucTa
MporpaMma — aKTUBHBIII KOMITIOHEHT, OHA BBITIOJIHSIET HEKOTOPbIE IEHCTBUS.
Ho ¢ Touku 3peHus npolieccopa KOMaHIbl MIPOrPaMMbl — 3TO JaHHBIE, KOTO-
pbl€ MPOLIECCOp YUTAET U UHTeprpeTupyeT. C Ipyroil CTOpOHBI Mporpamma —
3TO JIaHHbBIE C TOYKU 3pEHUST 0OCTYKMBAIOIIMX MPOrpaMM, HallpuMep, ¢ TOU-
KU1 3peHUs KOMITWISITOPa, KOTOPBIN HAa BXOJIE MOJIy4yaeT OAHU JaHHbIE — IPO-
rpaMMy Ha sI3bIKe BbICOKOTO YpoBHs (SIBY), a Ha BbIXozie BbITAET ApyTrue AaH-
Hble — MPOrpaMMy B MaIlIMHHBIX KO/IAX.

IIporpammuoe ooecneuenne (ITIO) — coBokynHocTh nporpaMm COU u
MIPOrPaMMHBIX TOKYMEHTOB, HEOOXOAUMBIX ISl UX SKCILTyaTallin

CymectBeHHO, 9To 1O — 3TO TIporpamMmbl, NMpeaHa3HAYCHHBIC IS
MHOTOKPAaTHOTO MCIOJb30BaHUSI M TIPUMEHEHHS Pa3HBIMU TOJTh30BATEIISIMH.
B cBs131 ¢ 3TMM crienyeT oOpaTUTh BHUMaHKME Ha Psi HEOOXOMMMBIX CBOMCTB
I10o.

4 OCHOBHbIE MOHATUSA N ONpPeAeAeHUs

Heo6x0AMMOCTb AOKYMEHTUPOBAHUS

[To onpeneneHuto mporpammbl ctaHoBSITCS [10 TOJBKO MpHU HATUYUM
nokyMeHTauuu. KoHeuHbIii 1ToIb30BaTe/ b HE MOXET paboTaTh, HE UMeST TOKY-
MeHTauuu. JlJokyMeHTalus IejaeT BO3MOXHBIM TupaxkupoBaHue [10 u npo-
naxy ero 6e3 ero paspaborunka. [1o bpykcy ommbokoii B I1O siBisiercst cutya-
1UsI, KOoTAa MporpaMMHOe M3enue (PYHKIIMOHUPYET HEe B COOTBETCTBUM CO
CBOMM OIMCAHUEM, CJIEIOBATEIbHO, OIIIMOKA B JOKYMEHTALIMU TaKXKe SIBJISICT-
¢Sl OLIMOKO B TIPOrpaMMHOM U3JIEJIUM.

AP PeKTUBHOCTL

I1O, paccuMTaHHOe Ha MHOTOKPAaTHOE HCITOJNIb30BaHME (HaIpuMmep,
OC, TEeKCTOBBIN PEIAKTOP) MUILIETCS M OTJIAXKMBACTCS OMUH Pa3, a BBIITOIHSI-
€TCsl MHOTOKpaTHO. TakuM 06pa3oM, BHITOMHO TIePEHOCUTD 3aTpaThl Ha 3Tall
npou3BozacTBa I10 1 0cBOOOXKIATE OT 3aTpaT 3TAIl BHITOJIHEHMS, YTOOBI H30e-
XaTh THPAXXUPOBAHMS 3aTpar.

HaaeXHocTb

B ToMm uncne:

0 TectupoBaHue MporpaMMbl PU BCEX TOMYCTUMBIX
crielbUKaIMSIX BXOJHBIX JTaHHBIX

0 3aiura OT HerpaBWIbHBIX IEWCTBUIA TTOJb30BATES

0 3anuTa oT B3JioMa — T0Jb30BaTe/IM JOKHBI UMETh
BO3MOXHOCTb B3auMoneicTBus ¢ I10 Tobko yepes jgerajibHbie
UHTEPGECHI.

IMosiBneHue onmOOK J0OOro YpOBHSI HE JOJXKHO MPUBOAUTH K Kpaxy
cucteMbl. OMIMOKU JOJKHBI BbLIABIMBATHCS AUATHOCTUPOBATHCS U (ECIU UX
HEBO3MOXHO MCIPaBUTh) IPEBPAILATLCS B KOPPEKTHBIE OTKA3BI.

CucreMHEIe CTPYKTYPbI JAHHBIX JOJI2KHBI COXPaHATbCA 6C3YC.TIOBHO.

COXpaHCHI/le TEJIOCTHOCTU ITOJIb30BATCJIbCKUX JaHHBIX XKEJIAaTCJIbHO.

BO3MOXXHOCTb CONMPOBOXXAEHUS

BosMoxxnbIie e conpoBoxaeHus — agantanys I10 K KOHKpeTHBIM
YCIOBUSM MPUMEHEHUs, yCTpaHEHHWEe OIIMO0K, MOAMMDUKAIIHS.

Bo Bcex ciryvasix TpebyeTcs TimarebHoe cTpyKrypupoBanue [10 u Ho-
cuteneM MHGopMauu o cTpykrype 10 mokHa OBITH IporpaMMHasi TOKY-
MEHTAIUSI.
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OCHOBHbIE@ NMOHATUS U ONpeAeAeHu s 5

ApnanTanus BO MHOTHX CJIydasix MOXET OBbITh MepeioBepeHa MoJIb30Ba-
TEeJII0 — TIPY TIIATEIBbHOU 0TpaboTKE U ONMMCAHUM CLIEHAPUEB UHCTAJUISILIMY U
HaCTPOMKHU.

Hcnpasnenue ommbOOK TpeOyeT pa3BUTOM CEPBUCHOM CITYKOBI, CO-
Oupatoieit HopMaiMio 00 omubkax U (GopMupylolleil UCpaBISoNIe
MTaKeThI.

Momudukanust npenmnosiaraer udMeHeHue crnenudukauuii Ha I10.
ITpu aTOM, KaK MpaBUIO, MTOJKHBI MOJIEPXKUBATHCS U CTapbie CrielmnbuKa-
uu. JonouruoHHoe pa3BuTtue [10 3KOHOMUT BIOXKEHUsI MOJIb30BaTEICH.

CucremMHoe nporpaMmMupoBaHue

CucTteMHas mporpaMma — rporpamma, fpenHazHadyeHHasi JJisl Ioiep-
KaHus pabotocnocodbHocT COU unu noBbiiieHUs 3(GHEKTUBHOCTU €€ MC-
MOJIb30BaHMUSI.

IIpuknagHas nporpaMma — TiporpaMma, npeaHa3HavYeHHas ISl pelie-
HUS 3aJa4y WUIM KJIacca 3a1a4 B onpenesieHHo# oomactu mpuMeHeHuss COU.

B cooTBeTCTBUY C TEPMUHOJIOTUEN, CUCTEMHOE IPOrPaMMUPOBAHUE —
3TO Mpoliecc pa3pabOTKH CUCTEMHBIX TTPOrpaMM (B TOM YMCIIE, YITPABIISIONINX
U 00CTYXKMBAIOILINX).

C Apyroii CTOpOHBI, CUCTEMA — €IMHOE 1IeJI0€, COCTOSIIIEE U3 MHOXE-
CTBa KOMIIOHEHTOB M MHOXECTBa CBs3eil MexiIy HUMM. Torma cucTeMHoe
MpOrpaMMHpOBaHUE — 3TO pa3paboTKa IPOTrpaMM CJI0XKHON CTPYKTYpPHI.

DTH JBa OMpeAe/eHUs] He TIPOTUBOpeYaT APYT APYTy, TaK KakK paspa-
60TKa MPOTPaMM CJIOKHOM CTPYKTYPHI BEACTCS UMEHHO JIJIsT 0OeCTIieueHUsT pa-
6oTocrocodHOCTH WK IToBbIIeHUs 3pdekTuBHocTn COU.

Ionpasnenenue [1O Ha cUCTEMHOE U MPUKIATHOE SIBISICTCS 10 HEKO-
TOpO#i cremeHn ycrapeBiinM. CeromHsiiiiHee AeJeHUE MPeayCMaTpUBaeT 110
MeHbleil Mepe Tpu rpagauuu I10:

0 CucreMHoe
a ITpomexyTouHOe

0 IMpuknanHoe

4 OCHOBHbIE MOHATUSA N ONpPeAeAeHUs

IMpomexyrounoe ITO (middleware) Mbl ompenensieM KaK COBOKYII-
HOCTbh ITPOTpaMM, OCYIIECTBIISIONINX YIIPaBICHUE BTOPUIHBIMU (KOHCTPYM-
pyembiMu camuM [10) pecypcamu, OpHEHTUPOBAaHHBIMU Ha PeIIeHUE OTpe/ie-
JleHHoro (1mMpokoro) kimacca 3amad. K takomy 1O oTHOCSTCS MEHEIKEPHI
TpaH3aKIMii, cepBepsl b1, cepBepbl KOMMYHHMKAITUIA W APYTHE IPOrPaMMHEBIC
cepBepbl. C TOYKM 3peHUST HHCTPYMEHTAIBHBIX CPEACTB pa3pabOTKHU MpoMe-
xyrouyHoe 1O Gimke K MPUKIaTHOMY, TaK KakK He paboTaeT Ha MPSIMYIO C
TIEPBUYHBIMU PECypcaMu, a MCIIONB3YET JUIST 3TOTO CePBUCHI, TTPEAOCTABIISIC-
MBbIe cucTeMHbIM [10.

C TOUKM 3peHUsI aJITOPUTMOB U TEXHOJIOTUH pa3pabOoTKU MTPOMEXYTOU-
Hoe [1O Onmke K CUCTEMHOMY, TaK KakK BCerfa SIBJISIETCS CJIOXHBIM TpO-
rPaMMHbBIM U3JEIMEM MHOTOKPATHOTO M MHOTOLIEJIEBOTO MCMOJIb30BaHUS U B
HEM MPUMEHSIIOTCS T€ XK€ UM CXOAHbIE AJITOPUTMBI, YTO U B cucTeMHOoM [10.

CoBpemeHHbIe TeHAeHINU pa3BUThs [10 cOCTOUT B CHIKEHUU 00be-
Ma KakK CUCTEeMHOTO, TaK M NPUKJIAAHOTO mporpamMmmupoBaHusi. OCHOBHas
4yacTh pabOTHI MPOrpaMMUCTOB BHIMOJHSAETCA B IpoMexyrouHoMm [10. CHu-
JKE€HMe 00beMa CUCTEMHOTO MPOrpaMMUPOBAHUSI OTIPENEIeHO COBPEMEHHDI-
mu KoHuenuusaMu OC, 00beKTHO-OPUEHTUPOBAHHOM apXUTEKTYPOUl U apXu-
TEKTYPOI MUKPOSIAPA, B COOTBETCTBUM C KOTOPBIMM OOJIbIIIAst YaCTh (DYHKITUI
CHUCTEMBbI BBIHOCUTCS B YTWJIMTBI, KOTOPbIE MOXXHO OTHECTH U K MPOMEXYTOY-
Homy [10. CHukeHue o0beMa MNPUKIagHOrO IPOrpaMMUPOBAHUsSI 00YCIOBIIE-
HO TeM, UTO COBPEMEHHbIe MPOAYKTHI MpoMexyTouHoro 1O mpeniaraior Bce
OobILINIT HA00P MHCTPYMEHTAIBHBIX CPEACTB U 11a0JI0HOB IS PELIeHMS 3a-
Jla4y CBOETo KJjiacca.

3HavyuTeabHas YaCTh CUCTEMHOIO U MPaKTUUeCcKU Bce mpukiaaHoe [10
MUILIETCS Ha SI3bIKaX BbICOKOTO YPOBHSI, UTO 0OecreurBaeT CoOKpalleHue pac-
XOJIOB Ha UX pa3paboTKy/MOAUDUKAIIMIO U TEPEHOCUMOCTb.

Cucremnoe I10 noapasacjadaeTCa Ha CUCTEMHBIC YIIPABJIAIOIIUE IIPO-
I'paMMBbI 1 CUCTEMHBLIC OGCJIy}KI/IBaIOHII/IC IIporpaMMal.

Yupasasgomas nporpaMmMa — CHCTEMHasl TIporpaMMa, peaiu3ylonas
Habop (YHKIIMH yIpaBlIeHUsI, KOTOPBII BKIIIOYAET B Ce0s1 yIpaBieHUe pecyp-
caMu U B3auMojeiicTBue ¢ BHelnHeil cpenoit COU, BoccTaHOBIEHUE PaOOTHI
CHUCTEMBI MTOCJIe MPOSIBJICHUSI HEMCITPABHOCTEH B TEXHUYECKHX CPEJCTBAX.

IIporpamma o0cayKuBaHus (YTHIMTA) — TIpOrpaMma, MpeIHa3HaYeH-
Has IJIsT OKa3aHUS YCIyT OOIIEero xapakrepa MmoJib30BaTeIsiM U 00CTy>KMUBalo-
memy repcorairy COU.

VYpasisiomas mporpaMma COBMECTHO ¢ HAOOpOM HEOOXOAMMBIX IS
9KCIUIyaTallMd CUCTEMbl YTUJIUT COCTABISIOT onepanuoHHyio cuctemy (OC).
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Kpome Bxomsmux B coctaB OC yTUJIMT MOTYT CYIIECTBOBATh M APYTHE
YTWINATHI (TOTO K€ WJIM CTOPOHHETO MTPOU3BOIMTEIS ), BHITTOTHSIIONIUE OO -
HUTEJIEHOE (OMIIMOHHOE) 06CTykrBaHue. Kak mpaBuiIo, 3TO YTHIIUTHI, 06ec-
TeYMBAONIYE Pa3pabOTKy IMPOrpaMMHOIO 0OeCTICUeHUS ISl OTePAlIMOHHON
CUCTEMBI.

Cucrema nporpaMmMiupoBanusa — CHCTEMaA, 06pa3yeMa$I SA3BIKOM IIPO-
rpaMMHPOBAHHWA, KOMITMIATOPOM HJIM MHTEPIIPETATOPOM IIpOrpaMm, IIpea-
CTaBJICHHBLIX Ha 3TOM A3BIKE, COOTBCTCTBY}OH_Ieﬁ I[OKyMeHTa].[HCfI, a TaKXKe
BCITOMOTaTCJIbHBIMU CPEACTBAMMU JIA IMOATOTOBKU ITPpOrpaMM K Q)ODMC, pu-
TOIHOM 1J151 BBITOJHEHMS.

ST1anbl NOArOTOBKU NPOrpPaMMBbI

IIpu pa3paborke mporpaMm, a TeM 00jiee — CJIOXKHBIX, UCIIOIb3YETCSI
TIPUHITUIT MOIYJIBHOCTH, Pa30MEHMSI CIOXKHOM MPOTPaMMBbl Ha COCTaBHbIC Ya-
CTH, KaXmash 3 KOTOPBIX MOXKET IMOATOTABIMBATLCS OTAEIbHO. MOIYJIbHOCTD
SIBJISIETCS OCHOBHBIM MHCTPYMEHTOM CTPYKTYPUPOBAaHUS TTPOrPaMMHOTO 13-
nenus, o0JIerJaromM ero pa3padboTKy, OTIaaKy U COIMMPOBOXKICHMUE.

IIporpamMmHbIii MOAYJIb — TIpOrpamMMa T (DYHKIIMOHATBHO 3aBEPIICH-
HBII (pparMeHT IMPOrpaMMBI, TIpeAHA3HAYCHHBIN TS XpaHEHWsI, TPAHCIISIIIUY,
00beNMHEHUS C APYTUMU TIPOTPAMMHBIMY MOYJISIMU U 3aTPY3KH B OTIEPATUB-
HYIO TIaMSITh.

[Ipu BBIOOPE MOIYABHOUM CTPYKTYpPbI JOJKHBI YUYUTHIBATHCS CIIEIYIO-
1IM€ OCHOBHBIE COOOPAKEHUS:

a DOyYHKIMOHAJIBHOCTb — MOJYJIb TOJKEH BBITIOJIHSTh
3aKOHYEHHYI0 (YHKIINIO

O HecBsa3noctb — MOAYJIb JOJIKEH UMEThb MUHUMYM CBSI3eM C
APYTUMU MOIYJIAMU, CBA3b UEPE3 rio0ajabHbIe NNECPEMCHHBIC 1
obacT maMsITU HeXXeslaTeIbHa

a CrenuunupyeMocTb — BXOTHBIE M BBIXOIHBIE TTapaMeTPhl
MOJYJISI TOJKHBI U€TKO (DOPMYITMPOBATHCS

IMporpamma nuieTcs: B BUAE UCXOIHOTO MOIYJIS.

8 OCHOBHbIE NMOHATUS 1 ONpeAeAeHu s

HcxonHblii MOIYJIb — MPOTPAMMHBIN MOMIYJTh Ha UICXOIHOM SI3BIKE, 00-
pabaThIBaeMBIif TPAHCIISITOPOM U TIPEACTABIISICMBIN U HETO KaK Iiejloe, 10-
CTaTOYHOE JIJISl IIPOBEICHUS TPAHCIISLIVIY.

[lepBbIiM (He mIg BceX SI3BIKOB MPOTPaMMUPOBAHUS 00s3aTETbHBIM)
9TAIlOM ITOATOTOBKM IPOTPAMMEI SIBIISICTCS 00paboTKa ee MakpoIpoiecco-
pom (unu [lpenpoueccopom). Makpormpolieccop oOpabaThiBaeT TEKCT
MpOTpaMMbl ¥ Ha BBIXOJIE €0 T0Jy9aeTcss HOBasl pelakiys TeKcTa. B 60Jb-
IMWHCTBE CUCTEM MPOTpaMMUPOBaHUs MaKpompoleccop COBMEIIEH ¢ TpaHC-
JIATOPOM, M JUTSI IIPOrpaMMHUCTa €To paboTa v IpOoMeXXyTOuHbIi UM «He BuI-
HBI».

CrenyeT UMeTh B BUAY, YTO MaKpompoleccop BBIIOJHSIET 00padOTKyY
TEKCTa, 3TO O3HAYAET, C OJIHOI CTOPOHBI, UTO OH «HE MIOHUMAET» ONEePaTOPOB
sI3bIKa MTPOTPAMMUPOBAHUS U «HE 3HAET» MIEPEMEHHBIX TTPOrPaMMBbl, C IPYTOi,
YTO BCE OMepaTopbl U MepeMeHHble Makposi3blka (TeX BBIPaXEHMiIl B MPO-
rpaMme, KOTOphIe aapecoBaHbl MakpoIipolieccopy) B mpomMexyrouHom UM
YK€ OTCYTCTBYIOT U JUTSl JAJIbHEMIIIMX 3TAIIOB 00pabOTKM «HE BUIHBI».

Tak, ecin Makporpolieccop 3aMeHWT B MPOrpaMMe HEKOTOPbIA TEKCT
A Ha TekcT B, To TpaHCasITOp yKe BUAUT TOJIBKO TEKCT B, 1 He 3HaeT, ObLI1 9TOT
TEKCT HaIllUCaH NPOrPaMMHUCTOM «CBOE pyKoii» WM noacTasBjieH Makpomnpo-
LIECCOPOM.

CHGHY}OH_[I/IM 9TAIlOM ABJIACTCA TPaHCIALIUA.

Tpancasimusa — npeodpa3zoBaHUE IPOrpaMMBbl, IPEACTaBIEHHOU HA OJl-
HOM $I3bIKE ITPOrPaMMUPOBaHMSI, B IPOTPaMMy Ha IPYTOM SI3bIKE MPOrpaMMu-
pOBaHUs, B ONPENEICHHOM CMBbIC/IE PABHOCUJILHYIO MTEPBOIA.

Kaxk rnmpaBuiio, BBIXOIHBIM SI3bIKOM TPAHCISTOpA SIBJISETCS MAIIMHHBIIA
SI3BIK 11eJIeBOM BbuncauTesbHO# cuctembl. (Llenesas BC — ta BC, Ha koTto-
poii mporpamMMa OyIeT BBITIOTHSIThCS. )

MammHHBIA SA3bIK — $SI3BIK MPOTPaMMHUPOBAHUSI, MpeaHa3HAUYSHHbIIM
JUTSL TIpENICTaBJICHUST IpOrpaMMBbl B (hOpMe, TTO3BOJISTIONIEH BBITIONTHSITD €€ He-
MOCPEACTBEHHO TEXHUUECKMMU CPeACTBAMU 00pabOTKM NH(POPpMAIIUMN.

TpancasTopsl — o0llee Ha3BaHUE IS IPOTPAMM, OCYLLECTBIISIIOLLUX
TpaHcasiuuo. OHU noapasaensorcss Ha Accemoaepsl 1 KomMnusitopsl — B
3aBUCHMOCTHM OT MCXOIHOTO $I3bIKa MPOTPaMMbl, KOTOPYIO OHU 00pabaThiBa-
10T. AcceMOephl paboTatoT ¢ ABTOKOAAMHU W si3biKaMu AcceMoOiepa, KoM-
MWISATOPbl — C SI3bIKAMU BBICOKOTO YPOBHSI.

ABTOKOA — CHMBOJIBHBIN SI3BIK IPOTPAMMMPOBAHUS, IIPEIIOKCHUS
KOTOPOTO II0 CBOE# CTPYKTYpPEe B OCHOBHOM IOIOOHEI KOMaHIaM 1 00pabaThI-
BacMbIM JaHHBIM KOHKPETHOI'O MAaIlIMHHOTO S3bIKA.
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S3bIK AcceM0iepa — SI3BIK ITPOrPaMMUPOBAHUsSI, KOTOPBIN MPEICTaB-
JISIeT co00i CUMBOJIBHYIO (POPMY MAIIIMHHOTO SI3bIKA C PSIIOM BO3MOXKHOCTEIH,
XapaKTePHBIX TS SI3bIKa BEICOKOTO YPOBHS (OOBIYHO BKITIOYACT B Ce0ST MaKPO-
Cpe/CTBa).

SI3BIK BBICOKOTO YPOBHS — SI3bIK MPOTpaMMUpPOBaHUsI, TOHSATUS U
CTPYKTypa KOTOPOTO YAOOHBI IJIST BOCTIPUSITUS YEJIOBEKOM.

OO0BbeKTHBI MOAYJIb — IPOrPAMMHBIN MOJYJIb, ITOJy4aeMblil B Pe3yJib-
TaTe TPAHCISLIMU UCXOAHOTO MOYJIS.

[TocKobKY pe3y/JbTaTOM TPAHCISILIMU SIBJISIETCSI MOJAYJIb Ha SI3bIKE,
OJIU3KOM K MalllMHHOMY, B HEM YX€ He OCTaeTcsl MPU3HAKOB TOTr0, Ha KAKOM
HCXOIHOM $13bIKe ObUT HAMKMCaH MPOrpaMMHbI MOJYJb. DTO CO3JaeT MPUHIIU-
MUAJTbHYI0 BO3MOXHOCTb CO3/1aBaTh MPOrpaMMbl U3 MOZYJIEi, HAMTMCAHHBIX HA
pasHbIx s3bIkax. Crenrdurka UCXOAHOTO SI3bIKA, OHAKO, MOXET CKa3bIBAThCS
Ha (pu3MUecKOM MpencTaBieHur 6a30BbIX TUIIOB JAHHbIX, ClTIocobax obpaiiie-
HMS K Tipolienypam,/byHKIMSIM U T.M. [Jisi COBMECTMMOCTU Pa3HOSI3bIKOBBIX
MojyJieit JTOJKHBI BbIIEPXUBATBCS 001IMe coranieHust. bosbinas yactb 00b-
€KTHOTO MOJYJISI — KOMaH/bl U JaHHble MAIIMHHOIO sI3bIKa UMEHHO B TOM
(opme, B KaKoli OHU OYIYT CYLIECTBOBATh BO BPEMsI BBIMIOJHEHUST TIPOrpaM-
Mbl. OfTHaKo, MporpaMMa B o0lIeM cllyyae COCTOUT U3 MHOTUX MoayJieit. [To-
CKOJIbKY TPaHCJISTOP 00pabaThiBaeT TOJbKO OMH KOHKPETHbIN MO/IYJb, OH HE
MOXET JOKHBIM 00pa3oM 00paboTaTh T€ YaCTU 3TOTO MOJYJISI, B KOTOPBIX 3a-
MPOTrpaMMUPOBAHBI OOpallleHUsT K JTaHHBIM WM MPOLieypaMm, OnpeaeaeHHbIM
B ipyroM mopyse. Takue obpalieHus Ha3bIBalOTCsl BHEITHUMU CCbUIKaMU. Te
MecTa B 00bEKTHOM MOJYJIE, IJIe COAEPKATCSl BHEIIIHUE CChLIKU, TPAHCIUPY-
I0TCS1 B HEKOTOPYIO TPOMEXYTOUHYIO (popMy, MOAJIexXallylo AajbHeliei 00-
pabotke. ['0BOPSAT, YTO OOBEKTHBIN MOMYJIb MIPEACTABISIET COOOI MporpaMMy
Ha MalllMHHOM $I3bIKE C Hepa3pellleHHbIMU BHEIIHUMU ccblikamu. Paszpeliie-
HME BHEUIHUX CChIJIOK BBITIOJIHSIETCSI HA CJIEAYIOIIEeM 3Tare MOoAroTOBKU, KO-
Topbiit obecnieunBaercs: Penaktopom Caszeit (KommnoHoBumkom). Pegaktop
Casi3eil coeAMHSET BMeCTe BCe OOBEKTHbIE MOYJIU, BXOJSIIIIME B TPOrPaMMy.
[TockonbKy Pemakrop CBs3eil «BUIUT» yKe BCe KOMITOHEHTBI TPOrPpaMMBI, OH
MMeeT BO3MOXHOCTb 00paboTaTh Te MecTa B OOBEKTHBIX MOIYJISIX, KOTOPbIE
collepKaT BHeIlIHUe CChlIKU. Pe3ynbraToMm pabdotel Penakropa Casizeii siBsi-
€TCs 3arpy30YHbIA MOJYJIb.

3arpy304Hblii MOIYJb — IPOTPAMMHBIN MOIYJb, TIPEIACTABICHHBIN B
(bopMe, TIPUTOIHOIM [T 3arpy3KHU B ONEPATUBHYIO TTAMSITh JIJIST BHITTOJTHEHUSI.

3arpy304Hblii MOIYJIb COXpaHSETCsI B BUIe haiijia Ha BHEIIHEH mamsi-
TU. 1151 BBIMOJHEHUS TporpaMMa JIOJKHA ObITh MepeHeceHa (3arpyxeHa) B
ornepaTuBHYI0 namsaTh. MHorma npu 3toM TpeOyeTcss HEKOTopas AOMOJIHU-
TeJbHasl 00paboTka (HarmpuMep, HaCTPOIKa aapecoB B IpOrpaMMe Ha Ty 00-
JIACTh OMepaTUBHOI MaMsITH, B KOTOPYIO IIporpaMMa 3arpy3uiack). 9ra (pyHk-
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LIMsI BHITMOTHSIETCS 3arpy3ydKoM, KOTOPBI OOBIYHO BXOIUT B COCTaB OIlepa-
IIMOHHOM CUCTeMBI. Bo3MOXeH Takke BapuaHT, B KOTOPOM PelaKTUPOBaHUE
CBsI3¢il BBITTOJIHSCTCS MPU KaXIOM 3aITyCKe IMPOrpaMMbl Ha BBITOJHEHHUE U
COBMeEIIIAEeTCS C 3arpy3Koid. D1o nmeaeT CBsI3bIBaOIIMA 3arpy3yrk. BapuaHT
CBSI3BIBAHMSI ITPH 3aITyCKe O0JIee PacXOMHBII, T.K. 3aTPaThl Ha CBSI3IBAHUE T -
PaXUpPYIOTCs TP KaxaoM 3amycke. Ho oH obecrieunBaeT:

0 0OJIBIIIYIO THOKOCTh B COMPOBOXACHNH, TaK KaK TTO3BOJISIET
MEHSITh OT/IEJIbHBIE OOBEKTHBIE MOJIYJIV TIPOTPAMMbI, HE MEHSISI
OCTaJIbHBIX MOJTYJIEH;

0 5KOHOMMUIO BHEUIHEUW MaMsTU, T.K. 00beKTHbIE MOAYJIH,
HCIOJIb3yeMble BO MHOTHX MPOrpaMMax He KOMPYIOTCS B
KaXXbliA 3arpy304YHbIA MOIYJIb, a XPAHATCS B OTHOM
3K3EMILISIpE.

BapI/IaHT MHTECPpHNPETAlU ITOAPAa3yMEBACT NIPAMOEC UCITOJTHEHUEC UCXOO -
HOIro MoayJis.

I/IHTepnpeTaum[ — pfainsanuda CMbICJIa HCKOTOPOTO CMHTAKCHMYCCKU
3aKOHYCHHOTI'O TCKCTA, IMPEACTAaBJICHHOIO Ha KOHKPCTHOM A3bIKE.

HHTepnpeTaTop YMTaeT U3 UCXOMIHOTO MOAYJIS OUepeaHOe TPeIIoXKe-
HUE TPOrpaMMBbl, IEPEBOIUT €r0 B MALLIMHHBIN SI3bIK 1 BBITIONHSIET. Bee 3aTpa-
ThI Ha MOATOTOBKY TUPAXUPYIOTCS MPU KaKIOM BBIITOJTHEHUM, CIeI0BATETb-
HO, MHTepNpeTupyeMasl rnporpamMma MPUHLMIUATLHO MeHee 3(hdeKTuBHa,
yeM TpaHcaupyemasi. OJHaKko, MHTepIpeTalnus odbecrneynBaeT ynooCcTBO pas-
paboTKM, TMOKOCTD B COMPOBOXKICHUU 1 IEPEHOCUMOCTb.

He o6s13aTesibHO TTOATOTOBKA MTPOTpaMMBbl TOJIKHA BECTUCh Ha TOM Xe
BBIYMCIIUTEILHOM CUCTEME U B TOM e OIepallMOHHOM cpejie, B KOTOPBIX Mpo-
rpamma OyzaeT BBINMOMHAThCS. CUCTeMBI, 00ecTieurBaoI1e MOArOTOBKY Mpo-
rpaMM B cpelie, OTJIMYHOM OT IlieJIeBOM Ha3bIBAIOTCS Kpocc-cuctemMamu. B
KPOCC-CUCTEME MOXET BBITIOJHATBCS BCS TMOJATOTOBKA WJIM €€ OTHE/IbHbIE
STarbl:

O Makpoob6paboTKa 1 TpaHCIISILINS
0 PenaktupoBaHue cBs3eit
a Otnazaka

TunoBoe NpuMeHeHUE KPOCC-CUCTEM — JJISI TeX CIyvaeB, KOTjaa LieJie-
Basl BBIYMCIIMTEIbHAS Cpella IPOCTO HE MMEET PECypcoB, HEOOXOAUMBIX IS
MOJArOTOBKM MPOrpaMM, HalpuUMep, BCTPOEHHbIE cUCTeMbl. [IporpaMMHbIie
cpejcTBa, obecrneuyrBarolle OTIaaKy TporpaMMbl Ha LI€JIEBOM CUCTEME MOX-
HO TaK>XX€ pacCcMaTpuBaTh KaK YaCTHBIN CIy4yail KpOCC-CHUCTEMBI.
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Aekuus 2.
AccembAepbl

MporpamMmmMmunpoBaHue Ha a93bike Accembaepa

A3k AcceMﬁJIepa — CUCTEMaA 3aIlliCHU MporpaMMEbI C JNeTanu3aluuein 1o
OTHEJbHON MAIIMHHOM KOMAaH/hI, ITO3BOJIA0IIaa UCIT0JIb30BATh MHCMOHUYC-
CKOe 0003HaYeHNE KOMaH/I I CHMBOJIMIECKOE 3aJaHIE aapeCoB.

ITockoJIbKY B pa3HbIX amlmapaTHbIX apXUTEKTypax pa3Hble MPOrpaMM-
HO-JIOCTYITHbIE KOMIIOHEHTHI (CHCTEMa KOMaH[, PETUCTPbI, CITOCOOBI aapeca-
un), sI3bIK Accembiiepa armnaparHo-3aBUCUMBIiA. [IporpaMMbl, HalmMCaHHbIE
Ha s13bIKe AcceMObJiepa MOTYT OBITh IePEeHECEHbI TOJIbKO Ha BEIYMCIUTEIbHYIO
CHUCTEMY TOM XK€ apXUTEKTYPHI.

[IporpamMupoBaHue Ha sI3bIKe AcceMmObJiepa MO3BOJISIET B MAKCUMaJTb-
HOI CTENeHU HMCMOJIb30BaTh OCOOCHHOCTU apXMTEKTYpPhl BBIYMCIUTEIBbHOMN
cuctembl. /1o HemaBHEro BpeMeHU BOCIIPUHUMAaIACh KaK aKCMOMa, YTO acCeM-
OyiepHas MporpaMmMa Bceraa sBiisieTcst 6oJiee 3(pPeKTUBHOI 1 B CMBICIIE OBIC-
TPOMEICTBUS, U B CMBICIIE TpeOOBaHMi1 K TaMaTH. JIjist Intel-apXuTeKTyphl 3TO
U ceiyac Tak.

Ho a0 yxe He Tak misa RISK-apxutexTyp. i1 Toro, 4To0bI Iporpam-
Ma MorJjia 3(OGEKTUBHO BHITIOJHITLCS B BHIYUCIUTENBHON Cpejie ¢ pacrapai-
JIeTMBaHWEM Ha YpOBHE KOMaH]I, OHa JIOJIKHA OBITh OMpeAe/ieHHbIM 00pa3oM
ONTUMHU3UPOBaHA, TO €CTh, KOMaH/IbI JOJDKHBI OBITh PACIIOJIOXKEHBI B OTIpe/ie-
JIEHHOM TOPSIAIKE, TOMYCKAIOIIMM MX MapasuleibHOe BhITToIHeHME. [Iporpam-
MHUCT TTPOCTO HE CMOXKET MMOKOMAaHIHO ONTUMU3UPOBATh BCIO CBOIO TIPOrpaM-
my. C 3agaueil Takoil onTuMmu3anum Oojiee dPGEKTUBHO CIPaBIISIOTCS
KOMITUJISITOPHI.

Jonst mporpamMm, KOTOpPbIEe IMUINYTCS Ha sI3bIKax AcceMOJIepOB B MHpE,
HEYKJIOHHO YMEHBIIIaeTCsl, MPUKIIATHOE ITPOrpaMMUPOBaHKe Ha sSI3bIKax Ac-
ceMOJIepOB ITPUMEHSIETCS TOJTBKO ITO HEIOMBICIHIO. SI3BIK AcceMbIiepa «B 4u-
CTOM BMIE» IIPUMEHSIETCS TOJILKO JUIST HAITMCAHUS OTACIBbHBIX HEOOJBIIINX Ya-
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creit cucremuoro I1O: mukposiapa OC, caMbIX HIDKHUX YPOBHEW IpaiiBepoB
— TeX YacTeld, KOTOpPbIe HEMOCPEICTBEHHO B3aUMOICICTBYIOT C peaIbHBIMU
aTmapaTHBIMU KOMITOHEHTaMHU.

DTUM 3aHUMAaeTCsl Y3KUIA KPyT MPOrpaMMHUCTOB, paboTallmx B Gpup-
Max, nmpousBoasamux anmnaparypy u OC. 3auem ke HaMm Tora U3y4atb OCTPO-
eHue Accembiepa?

Xots pa3paboTKa IporpaMm, B3aMOAECTBYIOIIUX C PeaJlbHbIMU aIl-
rapaTHBIMU KOMITOHEHTaMM, — pefiKas 3aa4a, B COBpeMEHHOM MPOTrpaMMu-
pOBaHMM TIPU Pa3paboTKe MPUKIATHOTO, a elle 0ojee — MPOMEXYTOUHOTO
I10O noBOJIBLHO YAaCTO MPUMEHSIETCSI TEXHOJOTMM BUPTYaJbHbBIX MalluH. st
BBITIOJIHEHYSI TOTO WJIM MHOTO KJlacca 3aaad MporpaMMHO MOJAEIUPYeTCs He-
KOTOPOE BUPTYaJIbHOE BHIYMCIUTENBHOE YCTPONUCTBO, GYHKIIMU KOTOPOTO CO-
OTBETCTBYIOT HYXJIaM 3TOTO KJjiacca 3a1ad.

JITs1 yripaBJIeHWs] TAKUM YCTPOMCTBOM JIJISI HETO MOXKET OBITh CO3maH
COOTBETCTBYIOIIWIA sI3bIK KoMaHxa. (IlImpoko wm3BecTHBIe mpumepsl: MI
AS/400, JVM.) I'oBops 1mmpe, 100y TporpaMMy MOXHO TIpeACTaBUTh cebe
KaK BUPTYaJIbHOE «XKeJie30», peliaroriee KOHKpeTHYIo 3amady. (KoHewHbIi
TTOJTb30BaTe b OOBIYHO HE BUAWT Pa3HUIIBI MEXITY MPOTPAMMON U aIliapary-
POIf 1 YaCTO TOBOPUT He «MHE ITporpaMMa BhITaia TO-TO», & «<MHE KOMITbIOTEP
BBIIAJI TO-TO»). B HEKOTOPBIX cilydasx WHTepdeiic mporpaMMbl yIoOHO
TIPECTaBUTh B BUIE CUCTEMBI KOMaH]I, a CJICIOBATEIEHO, HY’KEH COOTBETCTBY-
ot Accemoiep. (910, KOHEUHO, OTHOCUTCSI HE K MporpaMmmam «Jijisl yai-
HHMKOB», @ K MHCTPYMEHTATBHBIM CPEACTBAM IIPOrPaMMKCTOB, CICTEMaM MO-
JIeJIUPOBAHUST).

NMpeaAAOXeHUs a3bIKa Accembaepa

IIpemnoxenns ss3p1ka AcceM0bJiepa OIMCHIBAIOT KOMaH/IbI MJIH TICEBIO-
KoMaHObl (mupekTuBbl). [IpemioxeHnsI-KOMaHIbl 3a1al0T MAaIIMHHBIE KO-
MaHIBI BEIYUCIUTEILHON CUCTEMBI;, 00paboTKa AcceMObIepoM KOMaHIbI IIPH-
BOAUT K TeHepallMM MallMHHOTO Koma. OOpaboTka IICeBOIOKOMAaHIBI He
MPUBOINT K HEITOCPEICTBEHHOM reHepallii KOJ1a, IICEBIOKOMAaHIa YIIPaBIIsSIeT
paboToii camoro AcceMbJepa. [lJist oMHOI 1 TOM XXe arnmapaTHOM apXUTEKTYPbl
MOTYT OBITh IIOCTPOCHEI pa3Hble AcceMOJiepbl, B KOTOPBIX KOMaHIbI OyIyT
00s13aTeIbHO OMMHAKOBEIE, HO TICEBIOKOMAaH IBI MOTYT OBITh pa3HEIE.
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Bo Bcex si3bikax AcceM01epoB Kax10e HOBOE MpejioKeH e sI3blKa Ha-
YUHaeTcs1 ¢ HOBOM cTpoku. Kaxnoe mpenjoxeHue, Kak MpaBUio, 3aHUMAeT
OJITHY CTPOKY, XOTsI OOBIYHO JOIMYyCKaeTCs MPOAOKEHWE Ha CIIEAYIONIeH cTpo-
Ke/cTpokax. @opmar 3anucy NpeaIoXeHU sI3bIKa M.0. XXECTKUI WiIu cCBOOOI-
Hblii. [Tpu 3anvcu B KecTKOM (hopMmaTe COCTaBIISIONINE MPETOXKEHUS AOK-
HbI pacrnojaraTbcsl B GUKCUPOBAHHBIX MO3ULIMSIX cTpoku. (Hampumep: meTka
JIOJKHA pacriojiaratbesl B mo3uuusx 1-8, mosuuus 9 — mycrasi, nozuuuu 10-
12 — MHEMOHMKA KOMaH/bl, MO3uLIMS 13 — mycTasi, HauMHasl ¢ mo3uuuu 14 —
ONepaHIbl, MO3ULIUSI 72 — TMPU3HAK MPOJoKeHUs ). OObIYHO ISl 3allMCU
MporpaMM IMpu XecTKoM dhopmare coznaroTcs oanku. ZKectkuii hopmar yao-
OeH 1St 00paboTKu AccemMbepoM (YIOOeH U ST UYTEHMST).

CBoOOmHBIN (hopMaT AOITyCKAeT J1000e KOJIMIECTBO IIPOOLCIOB MEXKIY
COCTaBJISTIOLMMU TIPEII0XKEHUSI.

B o01mux cirydasix mpemioxXeHus si3bika AccemMOiiepa COCTOST U3 Cedy-
IOLIUX KOMITOHEHT:

0 METKa WU UMS;
a MHEMOHUKA;

a OIepaHIIbl;

a KOMMEHTAapUH.

MeTka Wi UMs SBIIIETCS HeoO0s13aTeIbHBIM KOMIOHeHTOM. He Bo
BCeX sI3bIKax AcceMOJIepOB 3T TOHATHUS pasiandaiorcs. Ecian oHu pa3nuyaior-
cs (Hanpumep, MASM), To MeTKa — TOYKa IPOTPaMMEI, Ha KOTOPYIO IIepeaa-
eTCsl yIpaBJIieHME, CJIeIOBaTeIbHO, METKA CTOMT B IPEMJIOXEHUU, COAepKa-
IIEM KOMAaHAy;, UMS — HMs NEPEeMEHHON MpOorpaMMbl, SYEHKKM IaMSTH,
CJIeIOBaTebHO, UMSI CTOUT B MPEUIOKEHUU, COAepKalleM IICEeBIOKOMAaHIY
pe3epBUPOBAHUS ITAMSITH WIK OIIpeIeIcHUSI KOHCTAHThI. B HEKOTOPHBIX cityda-
SIX METKa M MMS MOTYT OTJIMYaThCsl AaXe CUHTAaKCUYecKu, Tak, B MASM/
TASM 1mociie METKM CTaBUTCSI IBOCTOUME, a ITIOCJIC UMEHU — HeT.

OnHako, GU3MYECKUIA CMBIC M METKU, U UMEHU — OIMHAKOB, 3TO —
ampec mamsiT. Bo Beex ciyyasix, Korma AcceMOyiep BCTpedaeT B IIporpaMMe
UMST WM METKY, OH 3aMEHsIeT ee Ha aJpec TOH sYeiKu MaMsITH, K KOTOPYIO
VMsI/MeTKa MIMEHYET.

IIpaBuia ¢hopMUPOBaHUS UMEH/METOK COBMANAIOT C TAKOBBIMU IS
SI3BIKOB MporpamMmmMupoBaHus. B Hekoropsix Accembiepax (HLAM S/390) ne
JIeJTaeTCsT Pa3INIUs MKy METKOW 1 UMEHEM.

B s13bIKe TOJKHBI TIPEeAyCMaTPUBATLC HEKOTOPBIE CIIelIMaIbHBIE TTpa-
BUJIA, TTO3BOJISTIONINE AcceMOiepy pacrlo3HaTh U BBIIEIUTb METKY/UMsI, Ha-
TpUMep:
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0 METKa/ MMS 10JDKHA HAYMHATBCS B 1-1 mo3uiu CTPOKH

0 €CJIM METKU/UMEHU HEeT, TO B 1-i MO3UIIMU JOJKEH ObITh
npobes, WiK 3a METKOI/MMEHEM AOIKHO CJIeA0BATh
JIBOETOYME, U T.1I.

MueMoHHKA — CUMBOJIMYECKOE O0O3HAUYECHME KOMaH,Hbl/HCCBZ[OKO—
MaHIBbI.

Onepanabl — OVH WIM HECKOJIBKO OMEPaHAO0B, 00BIYHO pazjesisieMble
3ansAThiMU. OnepaHmaMu KOMaH] SIBJISIIOTCS MMeHa PEerucTpoB, HErocpel-
CTBEHHbIE OIlepaH/bl, aipeca MaMsTH (3aaBaeMble B BUIE KOHCTAHT, JUTepa-
JIOB, CUMBOJIMYECKUX WMEH WJIM CJIOXHBIX BbIpaXXeHWH, BKJIOYAIOIIUX
ClelMaIbHBIN cMHTaKcKc). OnepaHibl ICEBAOKOMAaH/I MOTYT ObITh CJIOXKHEE U
pa3HooOpa3Hee.

KommeHnTapuu — 1100011 TEKCT, KOTOPBII UTHOPUpPYETCsS AcceMOIepoM.
KoMMmeHTapuu pacrosaraioTcsi B KOHIIE MPEUIOKEHUS U OTIESIOTCS OT TeK-
cTa npeaioXeHus, oopabaTteiBaeMoro AccemMbepoM, KaKuM-1u0o crenyaib-
HBIM CUMBOJIOM (B HEKOTODBIX si3bIKax — Tpobenom). Beerna npexycmarpu-
BaeTCsl BO3MOXHOCTb CTPOK, COAEPXKAIIMX TOJBKO KOMMEHTapuii, OOBIYHO
TaKule CTPOKU COAEPXKAT CIelIMaIbHbIii CUMBOJ B 1-i1 mo3uiuu.

KoHCTaHTBI — MOTYT IIPEACTABIISATH HEMTOCPEACTBEHHBIE OTIEPAH/IbI MITH
abcommoTHbIe anpeca mamsaTtu. [Ipumenstioresa 10-¢, 8-e, 16-¢, 2-€, CUMBOJIb-
Hbl€ KOHCTAHTHI.

HenocpeacTBenHbie onepanabl — 3alTMCHIBAIOTCS B CaM KOJl KOMaH/IbI.
WNmena — anpeca siueex namsTu.

ITpu Tpancasiiuu Accemb6iep npeobpasyer uMeHa B agpeca. Criocob
npeobpa3oBaHMsl UMEHU B 3HAU€HUE 3aBUCUT OT MPUHSITHIX CIIOCOOOB aapeca-
uuu. Kak npaBusio, B OCHOBHBIM CITOCOOOM apecaliui B MAllIMHHbBIX SI3bIKAX
SIBJISIETCS aipecalus OTHOCUTEIbHAS: aipec B KOMaH/Ie 3a/1aeTCsl B BUIE CMe-
IIEHUST OTHOCUTEJIBHO KaKOoro-To 6a30BOro ajapeca, 3HayeHWE KOTOPOro CO-
JIEPKUTCS B HEKOTOPOM 0a30BOM peructpe. B kauecTBe 6a30BOro MOIyT Mpu-
MeHAThcsl b0 crnenuanbHbie peructpol (DS, CS B Intel) wim peructpbl
ob1ero HazHaueHus (S/390).

Jlutepansl — 3anucaHHbie B 0coboii hopMe KoHCTaHThl. KoHuenTty-
aJIbHO JTUTEpasbl — Te ke uMeHa. [1pu mosiBieHnu B mporpamMmme Jurepana Ac-
ceMOJiep BBIACIISIET STUSHKY MTaMsITH U 3alMChIBAET B HEE 3aJJaHHYIO B JIUTepaje
KOHCTaHTy. [lajee Bce MOsBJIEHUS 3TOTO JnTepana AccemOiep 3aMeHsIeT Ha
oOpailieHUs MO afpecy 3Toi sueiiku. TakuM oOpa3om, JMTepabHbIe KOH-
CTaHTBI, XpPaHSTCS B MAMSTU B OJTHOM 3K3eMILIsIpe, HE3aBUCHUMO OT Yurciia 00-
palleHU K HUM.
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CrnenmanbHblii CHHTAKCHC — SIBHOE OIMMCaHMe Criocoba aapecamyu (Ha-
MpUMep, YKa3aHue 6a30BOro perucTpa u CMEIeHUsT).

Perncrpsi

HporpaMMa B MAallIMHHOM KOA€ COCTOUT U3 Ppa3JIMYHbIX CCTMCHTOB I
OIpCACJICHUA JaHHbIX, IJId MAIIMHHBIX KOMaHA U OJId CCrME€HTA, Ha3BaHHOTO
CTCKOM, OJIsd XpaHCHUA aapCCOB. HJ’IH BBITIOJTHCHU A apl/l(bMeTI/I‘-IeCKI/IX JIEHUCT-
BI/IVI, NEPECHbIIKU JaHHBIX U aJip€Caliliil KOMITBIOTEP UMECT psll pETrUCTPOB.

J17151 BBITIOJTHEHUST TTPOTPaMM KOMITBIOTEP BPEMEHHO 3aIMChIBAET MPO-
rpaMMy U JTaHHbBIE B OCHOBHYIO MTaMsITh. KOMIbIOTEp MMEET TakKe Psifl peTrc-
TPOB, KOTOPBIE OH MCIOJIb3YET JIJIsl BpeMEHHBIX BHIYMCIICHUIA.

BuTtbl U 6QNTbI

MuHuMaIbHON enrHMLIe i THGOPMAaLIMK B KOMITbIOTEPE SIBJISIETCS OUT.
But MoXeT ObITh BHIKJIIOUEH, TaK YTO €r0 3HaYeHUe eCTh HYJIb, WJIM BKJIIOUEH,
TOT/Ia €ro 3HaYeHWe paBHO enuHuLe. ETMHCTBEHHBIN OUT HE MOXET IpeacTa-
BUTb MHOTO MH(pOpPMaIIMK B OTJIUYKUE OT IPYIMIbl OUTOB.

I'pynna u3 neBsTH OUTOB MPEACTABIISIET COOOI OalAT; BOCEMb OUTOB KO-
TOPOTO COIEPXKAT TaHHBIC M OUH OUT — KOHTPOJIb Ha YeTHOCTh. BoceMb Ou-
TOB 00ECTIEYMBAIOT OCHOBY [UTSI IBOMYHOU aprMETHKHI U JUTS TIPEICTABICHUS
CHMBOJIOB, TaKMX KakK OykBa A win cuMBoi *. BoceMb 6uTOB matoT 256 pas-
JIMYHBIX KOMOWHAIIN I BKITIOYEHHBIX Y BHIKITIOYEHHBIX COCTOSTHUI: OT «BCE BbI-
ioueHb» (00000000) no «Bce BktoueHbl» (11111111). Hanpumep, covera-
HME BKJIIOYEHHBIX M BBIKJIIOYEHHBIX OMTOB IJISl TIPEACTaBICHUS OYKBBI A
BoIIISIAMT Kak 01000001, a misg cumBosia * — 00101010 (3To MOXHO He 3ar1o-
MMHaTh). Kaxknpiii 6aiiT B mamMsiTU KOMIIbIOTEpAa UMEET YHMKAJIbHBIN ampec,
HaYMHas ¢ HyJsI.

16 Accembaepsl

TpeGoBaHMe KOHTPOJISI HA YSTHOCTh 3aKJTIOYAETCST B TOM, YTO KOJIUYC-
CTBO BKJTIOUEHHBIX OMTOB B 6aiiTe BCeTIa TOJKHO OBITh He YeTHO. KOHTpOITb-
HBIA OUT 11T OYKBBI A OyIeT UMeTh 3HaYCHME eIUHUIIA, a U CUMBOJIA ¥ —
Houb. Korma komaHma obpamaercs K 6aiTy B TaMsTH, KOMITBIOTEP ITPOBEPSIeT
3TOT GaiT. B citydae, eciii YMCII0 BKITIOYEHHBIX OUTOB SIBJISIETCS YETHBIM, CH-
cTeMa BhIIaeT coobmieHne 06 omnoke. OmmMbKa YeTHOCTU MOXKET SIBUTCS pe-
3yJIbTaTOM COOs 000PYIOBAHUS UJTH CITYYallHBIM SIBIEHUEM, B JTIOOOM citydae,
3TO OBIBAET KpaiftHe PeaKo.

OTKy/la KOMITbIOTEP «3HaeT», uro 3HaueHus out 01000001 npeacras-
Jisitor OykBy A? Korna Ha KjlaBuaType Haxkata KjlaBuiia A, cucrema npuHumMa-
€T CUTHAJI OT 3TOM KOHKPETHOM KJIABUIIIM B OAWT MaMATH. DTOT CUTHAJ yCTa-
HaBmuBaer OuThl B 3HadeHus 01000001. MoxHo mepeciiaTh 3TOT OailT B
MTaMSITH U, €CJIM TIepeiaTh €T0 Ha 3KpaH WY IIPUHTEP, TO OyleT creHeprupoBa-
Ha OykBa A.

I1o cornamenuto OUTH B 6aiiTe mpoHyMepoBaHbl OT O 70 7 crpaBa Ha-
JIEBO:

Howmepa 6uT: 76543210
3HayeHus OUT: 01000000

Yucio 2 B gecaToii creneHu paBHo 1024, yTo cocTaBisieT OMUH KUJIO-
GaiiT 1 obo3Hauaercs OykBoii K. Hampumep, koMmnbioTep ¢ maMsThio B 512 K
coaepxut 512 x 1024, To ectb, 524288 6Gaiit. I[Ipoueccop B PC u B coBMecTu-
MBIX MOJEJISIX UCIOJIb3YeT 16-0MTOBYIO apXUTEKTYPY, ITO3TOMY OH MMEET J0-
CTYI K 16-0GMTOBBIM 3HAYEHUSIM KaK B [TAMSTH, TaK U B perucTpax. 16-6uToBoe
(aByx0aliTOBOE) MOJIe HAa3bIBA€TCS CIOBOM. BUTHI B CJIOBE MPOHYMEPOBAHbI OT
0 mo 15 cripaBa HaJieBO.

ASCII

Jnst ueneil ctaHmapTU3alMM B MUKPOKOMITbIOTEPAX HCIOJIb3YeTCs
aMepUKaHCKUI HALIMOHAIBHBINM CTAHAAPTHBIN KO Il 0OMeHa MHMOpMal-
eit ASCII (American National Standard Code for Information Interchange).
Yuraercst Kak «acku» Koia. MIMEHHO 1O 3TOi INpuUYMHE KOMOMHAUUsl OUT
01000001 o603HauaeT OYKBY A.
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Hanuvue crannapTHoro koja obserdyaetT oOMeH JaHHBIMU MEXIY pas-
JIMYHBIMU YCTPOMCTBAMU KOMIIbIOTEpa. 8-OUTOBBINM pacimpeHHbiii ASCII-
Koz, Mcroib3yeMblii B PC obecrieuynBaeT TpencTaBieHUe 256 CHMBOJIOB,
BKJII0Yasi CUMBOJIbI [JIs1 HALLMOHAJIBHBIX aJI(aBUTOB.

ABOWYHbIE YUCAQ

Tak KaKk KOMITBIOTEP MOXKET pa3InIUTh TOJIBKO HYJIEBOE U AMHUIHOE
COCTOSTHUE OUTa, TO OH paboTaeT CUCTeMe MCUUCIICHUS ¢ 6a30ii 2 WK B IBO-
nyHOl cucteme. MakTUUECKN OWT yHACemIOBal CBOE Ha3BaHME OT aHTJIWIi-
ckoro «Binary digit» (mBonuHas udpa).

CoueTaHueM ABOMYHBLIX HUGp (OMTOB) MOXHO IIPEACTAaBUTH JII0OOE
3HaYeHUe. 3HaYeHUe TBOMYHOTO YMCIIa ONPeessieTCsl OTHOCUTEIbHOM 03K~
LHMei KaXaoro 6uTa 1 HaTMIMeM eIMHUIHBIX OUTOB.

CaMbIil paBbIii OUT UMeeT BeCOBOE 3HaueHUe 1, ciaemyroias udpa
BJIeBO — 2, ciieaytoias — 4 v Tak ganee. O01I1as cyMmma Jijisi BOCbMU €IMHUY -
HBIX OMTOB B JAHHOM CJTydae cocTaBuT 1+2+4+...+128, umu 255 (2 B BocbMOit
crerieHu — 1).

st pponaroro unciaa 01000001 equHUYHBIE OUTHI IPEACTABIISIOT 3HA-
yeHwus 1 u 64, To ecthb, 65. Ho 01000001 npeacrasisier Takke OykBy A! [leiict-
BUTEJIbHO, 3I€Ch MOMEHT, KOTOpBIiI HEOOXOAMMO YETKO YSICHUTh. BUTHI
01000001 MoryT mpeACTaBIsATh KakK 4ynciio 65, Tak U OYKBY A:

0 €CJIY TIpoTpaMMma OTIPEIEIISIET JIEMEHT JaHHbIX JIsT
apudmernueckux meneit, To 01000001 mpeacraBisieT TBOUYHOE
YUCJIO 9KBUBAJICHTHOE ACCATUIHOMY YHUCITY 65;

O €CJIV TporpamMMa OTIpeAesIsIeT JIEMEHT JaHHBIX (OIUH VTN
GoJiee CMEXXHBIX 6aliT), MMesT B BUY ONUCATENIbHBIN XapaKTep,
Kak, HarmpuMep, 3aroioBok, toraa 01000001 npencrapisier
€000i1 OyKBY WJIM «CTPOKY>».

HpI/I IIporpaMMmpoOBaHUU 3TO pa3/IMUUEC CTAHOBUTCA IMOHATHBLIM, TakK
KaK Ha3HAaYCHHUE KaX10T0 3JICMCHTA JaHHBIX OIIPCACICHO.

JIBOMYHOE YMCJIO HE OIpaHUYEHO TOJBKO BoceMblo outamu. Ilporec-
COp MOKET UCII0Jb30BaTh 16-0UTOBYIO aPXUTEKTYPY, B 3TOM CJIydae OH aBTO-
MaTUYECKU OTNepUpYeT ¢ 16-OMTOBBIMY YncIaMu. 2 B cteneHn 16 munyc 1 na-
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eT 3HaueHue 65535, a HEMHOTO TBOPYECKOTO IPOrPaMMHUPOBAHUS TIO3BOJIUT
obpabaThIBaTh yKcia 10 32 6uT (2 B cteneHu 32 MuHyc 1 paBHO 4294967295)
U Aaxe OoJiblie.

ABonyHas apudmeTuka

KomrnbloTep BbITIONHSIET aprdMeTHIeCKre NeMCTBUS TOJIBKO B TBOUY-
HoM dopmarte. [1oaToMy mporpaMMMCT Ha s13bike AcceMOJiepa T0KeH ObITh
3HAKOM C IBOMYHBIM ()OPMATOM U ABOMUYHBIM CIIOKEHUEM:
0=0
0 =1
1 =10
1+ 1= 11

a4 4 4o
+ + + o+

OTpuULAaTeAbHbIe YNCAQ

Bce npencraBiaeHHbIE BBIIIE ABOMYHBIE YMCTA UMEIOT MOJIOXUTEIbHBIE
3HAYeHUsI, YTO 0003HAYAETCsl HyJIEBBIM 3HAYEHMEM CaMOTO JIEBOTO (cTapiie-
ro) paspsiga. OTpuiaTeIbHbIe IBOMYHBIE YKMCIa COAepKAT eMIMHUYHBIN OUT B
CTapilleM pa3psiie U BhIpaXaloTcsl TBOMYHBIM AOIMOJTHEHWEeM. To ecThb, IS
MpeACTaBIeHUs OTPULIATEIHHOTO TBOMYHOTO YMCIa HEOOXOAMMO MHBEPTUPO-
BaTb BCce OUTHI U MPUOABUTH 1.

Paccmotpum npumep:

Yucmo 65: 01000001
WMuBepcusa: 10111110

Imoc 1: 10111111 (paBHO -65).

B cayuae, ecnim nmpubaBuUTh eIMHUYHBIE 3HAYeHUs K yucay 10111111,
65 He moyunTcs.

dakTUUeCcKr JBOUYHOE YUCIIO CUYUTAETCS OTPULATEJIbHBIM, €C/IU €ro
crapumii 6ut paBeH 1. Iis1 onpeneneHns1 aOCOMIOTHOTO 3HAYEHUST OTpUIIA-
TEJBHOTO JBOMYHOIO YHMCIa, HEOOXOOUMO MOBTOPUTH MpPEAbIIYIIME Orepa-
LIMW: UHBEPTUPOBAThH BCE OUTHI U MPUOABUTH 1:

JBonunoe 3HayeHue: 10111111

Wnusepcust: 01000000

[Taroc 1: 01000001 (paBHO +65).

CyMma +65 1 -65 10o/IKHA COCTaBUTh HOJIb:

01000001 (+65) + 10111111 (-65) = (1) 00000000
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Bce BoceMb OMT uMeIOT HyJiIeBoe 3HaueHue. [lepeHoc enMHUYHOro 61-
Ta BJIeBO NoTepsiH. OHAKO, ec/id ObLI ITepEeHOC B 3HAKOBBIM pa3psii U U3 pa3-
PSITHOM CETKU, TO PEe3YJIbTaT SIBJISIETCS KOPPEKTHBIM.

JIBOMYHOE BBIUMTAHUE BBITIOJHSETCS TIPOCTO: MHBEPTUPYETCS 3HAK
BBIYMTAEMOIO U CKJIAABIBAIOTCS ABa uuciia. Berurem, Hampumep, 42 us 65.
JBonunHoe nipeactasieHue mjs1 42 ectb 00101010, 1 ero ABOMYHOE AOTIOJIHE-
Hue: — 11010110:

6501000001 +(-42) 11010110 =23 (1) 00010111

Pesynbrar 23 sIBIsSIeTCSI KOPpeKTHBIM. B paccMoTpeHHOM mpumepe
IIPOM3OIIIEN TIEPEHOC B 3HAKOBBIN pa3psil U U3 pa3psIHOMN CETKU.

B ciydae, ecniv cripaBeUIMBOCTD IBOMYHOTO TOTIOJIHEHUS HE cpasy Mo-
HSTHA, PACCMOTPMM clienytonire 3aaaun: Kakoe 3HaueHre HeOOXOAUMO TIpH-
6aButh K gonmaHomMy unciay 00000001, aro6sr moxyuuts yuciio 00000000? B
TEPMUHAX JACCITUYHOTO UCYUCICHUS OTBETOM OyeT - 1. JIst ABOMYHOTO pac-
cmotpuM 11111111:

00000001 11111111 Pesyasrar: (1) 00000000

HrHopupyst nepeHoc (1), MOXHO BUAETb, YTO ABOUYHOE YHUCJIO
11111111 3KkBUBaJEHTHO AECATUYHOMY -1 U COOTBETCTBEHHO:

000000000 -(+1) -00000001 -1 11111111

MoXHO BHIETb TaKXe KaKhM 06p8.30M JABOMYHBIMN YHCJIaMU
npeacTraBJIC€Hbl YMCHbBIIAIOIIMUECA YHUCIa:

+3 00000011
+2 00000010
+1 00000001
000000000

-1 11111111
-2 11111110
-3 11111101

dakrnueckn HYJICBBIC OUTHI B OTPULATCJIbHOM IBOMYHOM YHCJIE OITPE-
JCJIAIOT €TI0 BEJIMYMHY: paCCMOTPUTE ITO3UITMOHHBIC 3BHAYCHU S HYJICBbIX OUTOB
KaK €CJIM 3TO ObUIM €NIUHUYHbIE OUTHI, CIIOKUTE ITU 3HAYECHUS U HpI/I6aBBTe
COAVMHUILY.
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LLlecTHOALQTEPUYHOE NPEACTOBACHUE

IpencraBuM, 4TO HEOOXOAMMO TTPOCMOTPETH COAEPKMMOE HEKOTOPBIX
GaiT B maMsaTh. TpebyeTcsl omnmpeaeuTh COAEPKUMOE YeThIpeX IMOCIea0Ba-
TEBHBIX AT (IBYX CJIOB), KOTOPhIE UMEIOT ABOMYHBIE 3HAUeHU. TakK Kak ye-
ThIpe OaiiTa BKIJItOUaoT B ce0s 32 6uTa, TO CIIEMAIMCThI pa3paboTain «CTeHO-
rpaduyecKuii» METOI MpeACTaBIeHUS JBOMYHBIX JaHHBIX. [To aTOMY MeTomy
KaXIbIi OalT JeanUTCs MOIToJIaM 1 KaxKIIble ITojI0aiiTa BEIPaskKaroTCs COOTBET-
CTBYIOIIMM 3HaUYeHUEM. PacCMOTpUM ClieAyIolIne YeThipe OaiiTa:

JIBOMYHOE: 0101 1001 0011 0101 1011 1001 1100 1110
JlecaTuyHoe: 5 9 3 5 1 9 12 14

Tak Kak 37ech JJIsT HEKOTOPBIX YMCeN TpeOyeTcs IBe HUdPHI, paciim-
pUM cuUcTeMy cuucieHus Tak, ytoosl 10=A, 11=B, 12=C, 13=D, 14=E, 15=F.
Takum obpa3oM IoaydnM OoJiee COKpaleHHYIo (POopMy, KOTopas IIpeacTaB-
JIIET COAEPKUMOE BBIIIICYKa3aHHBIX OaMT:

59 35 B9 CE

Takas cucrema cumciaeHus BKiIodyaeT «uudpel» ot 0 1o F, u Tak Kak
Takux Ludp 16, oHa Ha3bIBAETCS IIECTHAALATEPUYHBIM IIPEACTABICHUCM.

[ecTtHaaaTepuyHbIil hopMar Halles 60JbllI0e MPUMEHEHUE B SI3bIKE
Accembiepa. B muctuHrax acceMOJMpoBaHUS MPOrpaMM B ILI€CTHAAIIATepUY-
HoM dopmare MokKas3aHbl BCe afpeca, MallIMHHbIE KOl KOMaHIl U COAEPXH-
MO€ KOHCTaHT. Takxe sl OTJaJKU MPU UCMOIb30BaHUM NporpaMmbl DOS
DEBUG anpeca u coaepxXumoe 0aiTOB BbIIACTCS B IIECTHAALIATEPUYHOM
dopmare.

B cityyae, eciim HeMHOTO TTIOpabOTaTh C IIECTHAAIIATEPUIHBIM (hopma-
TOM, TO MOXHO OBICTPO MPUBBIKHYTH K HeMy. PaccMOTpUM HECKOJBKO
MPOCTBIX TIPUMEPOB IIIeCTHAAIIaTepuIHON apudmeTuku. CieayeT IOMHUTD,
YTO TIOCJIe IIeCTHamuaTepuuHoro yncia F ciaenyeT mectHaamarepuaHoe 10,
YTO PaBHO ACCATUIHOMY YHUCITy 16.

3aMeThTe TaKKe, UTO LIeCTHaaALaTepuyHoe 20 3KBUBAJICHTHO JIECATUY -
HoMy 32, mectHaguarepudHoe 100 — gecaTuaHOMy 256 U IIeCTHAILIATEPUY-
Hoe 100 — mecaruuromy 4096.

IllecTHamaTepuYHble YUCIA 3aNACHIBAIOTCSI, HAIIPUMEDP, KakK HIeCT.
4B, nBonuHble yncia kak aB.01001011, a necarnuHbie yncia, Kak 75 (oTcyT-
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CTBUE KaKOTO-J11M00 OMKMCAHUs MpeaIionaraeT AecITuIHoe Yucio). s nHau-
Kall1y IIeCTHAIIATePUIHBIC YHCTa B aCCeMOJICpHOM ITporpaMMe HeIOCPEACT-
BEHHO TTOCJIe Yynciia ctaButes cuMmBoi H, Harmpumep, 25H (necsiTmaHoe 3HaYe-
Hue 37). lllecTHammatepryHOE YMCIO BCETrIa HAYMHACTCA C MECATUIHOM
uudpsl ot 0 10 9, TakuMm obpazom, B8H 3anucsiBaercst kak 0BSH.

CermeHTsl

CerMeHTOM Ha3bIBaeTCs 00JIaCTh, KOTOpask HAUMHAETCS Ha TpaHUlle
naparpada, To ecTb, TI0 TIOOOMY anpecy, KOTOpbIi AeuTcs Ha 16 6e3 ocTaTka.
XOTs CEeTMEHT MOXET PacIoiaraThbCs B JIIOOOM MeCTe IMaMSITH U UMEThb pa3Mep
1o 64 K6aitT, oH TpebyeT CTOJIBKO MaMSITH, CKOJIBKO HEOOXOIUMO JIJIST BBITION -
HEHUS TTPOTPAMMBI.

CermeHT KoAOB

CerMeHT KoJioB COACPKHUT MAIIMHHBIC KOMaH/Ibl, KOTOPLIC 6yz[yT BbI-
MoJHATECA. OOBIYHO I€pBasd BLIINOJIHACMadA KOMaHIa HaxXxOOWUTCdA B Haydalie
9TOro CErMeHTa M ornepalMoHHad CUCTEMaA IEPeaacT yIpaBJICHUE IO aApeCy
JaAHHOI'O CETMCHTA AJIs BBITTIOJITHEHU S ITPOTrpaMMBbl.

Peructp cermenTa komoB (CS) ampecyeT JaHHBI CETMEHT.

CermMeHT AQHHbIX

CerMeHT JaHHBIX COIEPKUT OTpeIeIeHHbIE TaHHbIE, KOHCTAHTHI U pa-
6oune obnaactu, HeoOxonuMble TiporpamMmme. Peructp cermeHTa nanHHbIx (DS)
aZipecyeT JaHHBIN CETMEHT.

CermeHr cteka

CTek COIepXUT afpeca Bo3BpaTa Kak Jisl MporpaMMbl sl BO3BpaTta B
ONEPAIIMOHHYIO CUCTEMY, TaK W Ul BHI30BOB MOMIPOTpaMM Uil BO3Bpara B
[JaBHYyIO TporpamMmy. Peructp cermeHrta creka (SS) aapecyeT maHHBIA cer-
MEHT.

E1ie omuH cerMeHTHBIN PETUCTp, PETUCTP TOTIOJHUTEILHOTO CETMEHTA
(ES), mpenHasHavyeH Ij1s CIIEIMAJIBLHOTO MCIIONb3oBaHM:. IlociemoBaTenn-
HOCTb PETUCTPOB M CETMEHTOB Ha MTPAKTUKE MOXKET ObITh MHOM.
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TpI/I CEIrMCHTHBLIX PETUCTPa COACPXKAT HadaJIbHBIC adpeca COOTBETCTBY-
JOILIMX CETMEHTOB M KaX/IbIii CETMEHT HAUMHAETCS Ha TPaHULIEe Haparpatl)a.

BHyTpu nmporpaMMBbl Bce agpeca MaMsITH OTHOCUTENIbHBI K Hauajy cer-
MeHTa. Takue afgpeca Ha3bIBalOTCS CMEIIEHUMEM OT Havajia cermMeHTa. JIByx-
GaifroBoe cMmereHne (16-6ut) MoxeT ObITh B Tpeaenax oT Irect.0000 mo
mect. FFFF unu ot 0 mo 65535. d1st o6palieHus K 1I000My aapecy B IIporpam-
Me, KOMITBIOTEP CKJIaIbIBacT afpec B PeTUCTpe cerMeHTa W cMmelneHue. Ha-
TIpUMep, TIEPBBIif 6aiiT B CETMEHTE KOIOB MMeeT cMeleHre 0, BTopoit 6aiT —
01 u Tak manee g0 cMeleHus 65535.

B kauectBe mpumepa agpecalvu, AOMYCTUM, YTO PETMCTP CErMEHTa
naHHbIX coaepxxuT 1ecT.045F u HekoTopast KoMaHaa oOpalaeTcs K siueike
MaMsITA BHYTpU ceTMeHTa AJaHHbIX co cmelneHreM 0032. HecMotpst Ha To, 4TO
perucTp cerMeHTa naHHbIX conepxxuT 045F, oH yka3eiBaeT Ha aapec 045F0, To
€CTh, Ha rpaHulle maparpada. JleiicTBUTEbHBIN agpec mMaMsITU ITI03TOMY OyaeT
CJICIYIOIIUIA:

Anpec B DS: 045F0
Cwmemenue: 0032

PeanbHblit anpec: 04622

Kakum o6pasom npoueccopbl GAPECYIOT NOMSTb B
OAUH MUAAUOH 6aNT?

B peructpe comepxwurcs 16 6ut. Tak Kak agpec cerMEHTa BCerjga Ha
rpaHulie naparpada, Miaaaiire YeTblpe OuTa agpeca paBHbI HYJIIO.

[ect.FFFO0 nmo3BossieT anpecoBath 10 65520 (Tmioc cMelleHune) GailT.
Ho crieinaaucThl pelvin, YTo HET CMBICIa UMETh MECTO JIJIsSI OUTOB, KOTOPbIE
BCerJa paBHBI HYJIIO.

IMoatomy ampec XpaHUTCSI B CETMEHTHOM PETUCTpe KakK IIeCT. nnnn, a
KOMIIBIOTEp TTOJIaraeT, YTO MMEIOTCS ellle YeThIpe HYJIeBBIX MIIAIIIMX OWTa
(omHa mmect. uudpa), To ecth, mect.nnnnl. Takum obpazom, mect. FFFF0
O3BOJISIET agpecoBath 10 1048560 Gaiit.

B ciyuyae, ecinv Bbl COMHeBaeTeCh, TO AEKOAUPYITE Kaxaoe 1iecT.F kak
nBouyHoe 1111, ydyTuTe Hy/leBble OUTHI U CIIOXUTE 3HAYCHUSI /11 € IMHUYHBIX
OuT.
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PacwmpeHne Habopa KOMOHA,

KOMaH[[I)I JCJIATCA Ha CICAYIOIINE I'PYIIIBI:

U
U
g
g
g
g
g
g

apruMeTUIeCKue;
JIOTUYECKUE;

repenavyu JaHHBIX;
Tepexona;

MPOTyCKa;

BBI30BA MOANPOTPaAMMHBI;
BO3BpaTa 13 MOANPOTrpaMMBI;

CMCIIaHHLIC.

TWIIBI OTIEpaHIOB IS KaXKIOTO THUITa KOMaH 00CYKIaioTCsS B COOTBET-
CTBYIOIIEM TIOPSIKE:

O

U
g
U
U
O

0aiiT;

CJIOBO;

NeCSITUYHBII OTIepaH/I;
paspsin;

YUCJIO;

COCTaBHOM OMEpaH/I.

IIpn ob6cyxneHun cCriocoOOB aapecaluyy WCHOJIb3YETCs CIETyIOLIUA

nopAaO0K:

O O0o0oogoogaog

npsiMasi;
KOCBEHHas;
HEIOCPEeICTBEHHAS;
WHIEKCHAs;
pEeTUCTpOBas;

ABTOMHIACKCUPOBAHUE C IMMPEABAPUTCIIBHBIM YBEJIMUYCHUEM
azpeca;
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u
4

ABTOMHIACKCHUPOBAHUE C MPECABAPUTCIbHBIM YMCHBIICHUEM
anpeca;

ABTOMHACKCHUPOBAHUEC C MOCJICAYIOIIEM YMCHbBIICHUEM aapeca,
KOCBC€HHas C NpeaBaprUTCIbHbIM NHICKCUPOBAHUEM;

KOCBC€HHasA C MOCJICAYIOIEM NHICKCUPOBAHUEM.

ApndmMmeTnyeckme KOMAHADI
B oty rpyniny BKIIOUEHBI CAeAyIONIe KOMaHIbI:

O

OO0o0o0o0oo0ooooood

CJIOXKEHUE;

cjoxeHue ¢ ¢parom rnepeHoca;
BBIYMTAHUE;

BbIUYMTAHUE TIPY TTIEPECTAHOBKE OTEePaHIIOB;
BbIUMTaHUE C (hjlaroM repeHoca (3aem);
yBeJIM4eHHE Ha 1;

yMEHBbIIIEHUE Ha 1;

YMHOXEHMUE;

NieJIeHue;

CpaBHEHMUE;

MOJTy4eHNEe TOMOTHEHUS 10 ABYX (OTPULIATEIbHOTO YKCIa);

paciMpeHue.

Jns yno6cTBa Te KOMaHIbl, IPUHAIJIEKHOCTb KOTOPBIX K KOHKPETHOM
KaTeropuM HesiCHa, MTOBTOPSIIOTCS BO BCEX KATETOPUSIX, K KOTOPbIM OHU MOT-
JIY OBI OBITh OTHECEHHBI.

AornyeckKkme KOMaHAbI
DTa TpynIia BKIIOYAET CIeAyIOIe KOMaHIbI:

O 0Ooogoogogod

noruyeckoe U

snoruvyeckoe MJIN

Jornyeckoe uekimodawmee NJIN
noruueckoe HE (momonHeHue)
CIOBUT

LIMKJINYECKUI CABUT
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0 MPOBEPKY.

OHa BKJIIOYAeT TaKKe Te aprudMeTniyecKre KOMaHIbl (TakKe, KaK CJIo-
JKEHME ¢ aKKYMYJISITOpa ¢ caMUM CO0OI), KOTOPBIE BBIMTOJHSIOT JOTUYECKHE
GYHKILINU.

KomaHABbI nepeAaun AQHHbIX
OrTa rpymnmna BKII0YaeT KOMaHbL:

3arpy3Ku;
3aIIOMUHAHUS;
e PECHLIKY,
oOMeHa;
BBOJA;
BBIBOJA;

OYMCTKU;

OO0 o0oogoogoogod

YCTaHOBKHU.

Kpome Toro, ona BkiouaeT apudmMeTHIecKre KOMaHAbl (TaKkue Kak
BBIYMTAHUE aKKYMYJISITOpA U3 CAMOTO ce0s1), KOTOPHIe 3aHOCST ONpee/IeHHOEe
3HAYEeHHE TN COMEPXKUMOE KaKOTO-JIM00 perucTpa B aKKyMyJIsITOpa Uiu Apy-
TO peTucTp Ha3HAYCHUsI, HE U3MEHSIST TTPU 9TOM JaHHBIX.

KomaHAbI nepexoad
9Ta TpyIIIia BKIIIOYACT CICOAYIOIINE BUABI IIEPEXOO0B:

KomMaHAbI 6€3yCAOBHOIO nepexoaAd

a IlepeiiTn KOCBEHHO;

a IMepetiTi IO MHIEKCY, TIPEIIoarasi, 4To 6a30BbIi agpec
TabJIUIIBI apecoB HaxoauTes B peructpax H u L, a nHaekc B
aKKyMYJISITOPE;

a IepeiiTu 1 cBA3aTh, TO €CTh, MIEPEAATH YIIPABIECHHE 10 aapecy

DEST, coxpaHuB TeKylliee COCTOSIHME CUeTYNKA KOMaH[I B
peructpax Hu L.

KomMmaHAbI YCAOBHOIO nepexoaa
a [lepeiiTu ipu paBeHCTBE HYJIIO;
0 [lepeiiTu mpu HEpaBEeHCTBE HYJIIO;

4 [Mepeiitu, ecu 3HaUEHUS PaBHBbI;
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[epeiitn, eciv 3HaYCHWS HE PaBHBI;
[epeiiTn, eciv 3HaYCHME TTOJIOXKUTEITHHOE;
[lepeiiTu, eciiv 3HaUEHUE OTPULIATEILHOE;

[epexompl ¢ y4eTOM 3HAKa,;

Oooooagd

IlepeiiTu, ecau Gonblie (6e3 yuera 3Haka), TO €CTbh, €CU
orepaH/Ibl He paBHbBI M MIPU CPAaBHEHUU He TpebyeTcs 3aeMa;

O

[lepeiiTu, ecnu 3HaueHUe He Oosiblie (0e3 yueTa 3HaKa), TO
€CTb, €CJIM CPAaBHUBAEMbIC OTIEPAHIIBI PABHBI WU TIPU UX
CpaBHEHMU TpeOyeTCs 3aeM;

0 IlepeiiTu, ecnu 3HaueHUe MeHble (6e3 yueTa 3Haka), TO eCTh,
eCJIM cpaBHeHUe Oe3 3HaKa TpeOyeT 3aeMa;

O IlepeiiTu, ecim 3HaYeHNE He MeHbIIIE (0e3 yuyeTa 3HakKa), TO
€CTb, €CJIM CpaBHeHUe Oe3 3HaKa He TpeOyeT 3aema.

KomaHAbI nponycka

Komanna IIpomnycKka MOXKET OBITH BBIIIOJIHEHA C MOMOIIbIO KOMaHIbI
nepexosaa ¢ COOTBETCTBYIOLIEM apECOM Ha3HAYCHMS.

BDTOT aapeC Ha3HAaUYCHUA NOJIKCH YKa3bIBaTb HAa KOMaHAy, CJICAYIOIIYIO
1OCJIe TOU, KOTOpasi CTOUT HEMOCPEICTBEHHO 3a KOMaHIO0M nepexoaa.

JlelicTBUTEIBHOE YMCIIO TIPOITyCKAaeMbIX 6aiiTOB OyleT MEHATHCS, TaK
KaK KOMaHIbI MOTYT UMeTh JUIMHY 1-3 OaiiTa.

KomMaHABI BbI3OBA NOANPOrpAMM U BO3BPATA U3
noanporpamMm

KomaHAQ 6e3yCAOBHOIO BbISOBA

KocBeHHBII1 BEI30B MOXET OBITh BBEIIIOJIHEH C ITIOMOIIBIO 00palleHUs K
IIPOMEXYTOUYHOM MOAIPOrpaMMe, KOTopasl IePeXOaUT KOCBEHHO Ha BbI3bIBa-
eMYI0 TIONPOrpaMmy.

KomMaHAQ YCAOBHOrO BbI3OBO

Yc10BHBI BHI30OB IoAIIporpaMMbl MOXKET OBITH BBITIOJTHEH C TIOMOIIIBIO
MOCJIEI0BATEIbHOCTEN KOMAaHI U1 YCJIOBHOTO IMepexoa.

EnvHcTBEHHOE OTIMYME COCTOUT B TOM, YTO KOMaHIbI TIepexo/ia K Aeii-
CTBUTENIBHBIM alipecaM Ha3HAYeHUs NOJDKHBI OBITh 3aMEHEHBI Ha KOMAaHIIbI
BBI30Ba MOIIPOTPAMM.
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Komannbr BO3BpaTa U3 noarporpaMm pasaciadaroTCs Ha:

0 Komannasl 6e3yc10BHOIO Bo3BpaTa

0 KomaH bl ycJIOBHOTO BO3BpaTa

0 Komanapl Bo3BpaTa ¢ mpoIyckom

0 KomaHbl Bo3BpaTa mnocJje npepbiBaHus

CMeLlaHHbIe KOMOHADI
B 9Ty KaT€ropmio BXOIAT CJIACAYIOIINE KOMaHIbI:

0 HEeT ornepaluuu
3aIMCh B CTEK
ITOJTyYeHHE U3 CTeKa
OCTaHOB

OXWIaHWE

3axBar (IIporpaMMHOE TMpepbIBaHUE)

OOoooogoaog

JAPYyTUe, HE IMOITaBIIME B OITMCAHUE PAHCC KAaTECTOPHUM KOMaHI.

Cnoco6bl appecaumumn

KocBeHHOs aapecauus

KocBeHHy10 agpecaiinio MOXXHO BBITIOJTHUTH C TOMOIIBIO 3arPy3KH KO-
cBeHHbIX anpecoB B peructpsl H u L, ncnonb3ys komanay LHLD. IMocne ato-
ro obpaiieHue K peructpy M sBisieTcsl 9KBUBAJIEHTOM KOCBEHHO omepaiyu.

Takum o6pa3oM, 3TOT Ipoliecc Bceraa BKovyaeT aBa mara. Kpome to-
ro, MOXHO MCIIOJIb30BaTh TakKe Naphl peructpoB B u D B komanmax LDAX u
STAX.

NHAeKCcHasa aapecauus

HNHpekcHyo anpecanyio MOXHO BBITTOJIHUTD, JOOABISIST MHAECKC C T10-
Mo1bio Komanasl DAD K 6a3e. [1oHSATHO, YTO MPOTpaMMHOE CIIOXKEHHUE Tpe-
OyeT IOMOJIHUTEIbHOTO BPEMEHU BBITTOTHEHHUS.
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MNpeayBeAnyeHne
[1pu npeayBeIMYeHNM aIPECHBI PETUCTP MEPEN UCOJIb30BAHUEM aB-
TOMAaTUYCCKHU YBEINYUBACTCA.

HpeﬂyBeJII/I‘{GHI/IC MOXeT OBITh p€ajin30BaHO C IIOMOIIBIO YBCIIMUCHUA
IIapbl pEruCTpoB Mepea €€ NCII0JIb30BAHUEM B KAYC€CTBE aapeEca.

NocAeyBeAnyeHue
[Ipu mocneysennyeHU agpecHBI PErucTp Mocje MCHOIb30BAHUS B
KOMaHJl¢ aBTOMaTUYECKH YBEJINYMBAETCSI.

IMocneyBennueHre MOXET ObITh peaTM30BaHO C IIOMOIIIbIO YBETUUECHUS
Mapbl PETUCTPOB TTOCJIE €€ MCITOIb30BaHMSl B KAaUeCTBe apeca.

NpeAyMeHblUeHne
IIpu mpeayMeHbBIICHUU aApeCHBII PErUCTp MEepen MCIOIb30BaHUEM
ABTOMATUYCCKHN YMCHBIIACTCA.

Hpe)IYMCHBLHCHI/IC MOXKET OBITh BBIITOJIHEHO C TOMOIIBIO YMCHBUICHUA
IIapbl pETUCTPOB MEPE €€ UCITOJIb30BAHMEM B KAY€CTBE aapeca.

NocAeyMeHbLeHne
IIpu mocieyMeHbIIEHUN aApPEeCHBIM PEerucTp IIOCIe MCIOJIb30BaHUS
ABTOMATUYCCKMU YMCHbIIACTCA.

nOCJ’[eyMeHBHJeHI/IC MOXKET ObITh BBIITOJHEHO C MTOMOILbIO YMECHbBIIC-
HUs napbl pEruCTPOB ITOCJIC UCITOJBb30BaHUA €€ B KAYCCTBE aJapeca.

KocBeHHOa appecauus ¢ npeABAPUTEAbHbIM

MHAEKCUPOBAHUEM (NPeAbIHAEKCUPOBAHUE)

HpI/I NPEAbIHACKCUPOBAHUHU TIPOLIECCOP NOJKEH CHaydala BBIYMCIINTD
WHAEKCHBIN aapec, a 3aTEM MCITI0JIb30BaATh 9TOT aAPE€C KOCBECHHO.

Taxk kak Tabnuiia, sl KOTOPOH MPOM3BOAUTCS WHACKCHMPOBaHUE,
IOJIKHA cofepXaTh IBYXOalTHBbIE KOCBEHHbBIE ajpeca, WHACKCUPOBaHUE
JTIOJDKHO COTIPOBOXKIATHCS YMHOXKEHMEM Ha 2.

KocBeHHOS appecauus C NOCAEAYIOWUM
MHAEKCUPOBAHMEM (MOCAENHAEKCUPOBAHUE)

Ipy mocienHIEKCUPOBAHUN TIPOLECCOP IOJDKEH CHadaia IOJIyYUTh
KOCBEHHBII aJipec, a 3aTeM MCITOJIb30BaTh €T0 KaK 6a3y I MHIEKCUPOBAHHUS.
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AVpeKTusbl

JIMpeKTUBHI SBIAIOTCI YKa3aHUSIMU AcceMOiepy O TOM, KakK IpPOBO-
IINTH acCeMOJIMPOBaHUE.

JIMpeKTUB MOXKET OBITh BEJIMKOE MHOXKECTBO. B 1-M mpuOImkeHUM MbI
pPacCMOTPUM JIMIIb HECKOJbKO TMPaKTUYECKU 00S3aTeTbHBIX TUPEKTUBBI
(MHEMOHMKY TUPEKTUB Be3lIe — YCJIOBHBIE, B KOHKPETHBIX Accemobiepax Te
K€ TI0 CMBICITY TUPEKTUBBI MOTYT MMETh IPYTHe MHEMOHUKM).

EQU
OnpeaeAeHne MeHn

Ilepen 3Tolt MUPEKTUBOIM 00sI3aTeILHO CTOUT UMsT. OTiepaH TOM M-
PEKTUBHI OTIpeeIsieT 3HAYUeHNEe UMEHU.

OHepaHHOM MOXET OBITh U BBIPAKCHUEC, BBIYUCTIACMOC ITPpU acceMOJn-
pOBaHUU. Wms moxer OIpCACTIATHCA U YEPE3 APYTro€ UM, ONMpCaACJICHHOC BbI-
mre. Kak IIpaBUJIO, HE JOIMYCKACTCA ONPEACICHUEC UMCHU CO CCBUIKOM BIICPC.

DD
OnpeaeAeHne AGHHbIX

BoiaensiioTes sueiiKy MaMsITU M B HUX 3alIMChIBAIOTCSI 3HAUEHUS, OIIpe-
ACTIACEMbIC OIIEPpAaHIOM NUPEKTHUBLI.

Ilepen nupekTBOl MOXET CTOATH MeTKa/uMs. Kak rpaBuio, ogHOM
JIUPEKTUBOM MOTYT OIPENEIATHCS HECKOIBKO 00bEKTOB TaHHBIX.

B xonkpeTHBIX AcceMObjiepax MOXKET CyIIeCTBOBAThb JUOO ogHAa 00IIas
nupexktuBa DD, Torma TMN JaHHBIX, pa3MellaeMbIX B TIAMSITH ONPEAesIeTcs
¢dopMoOi1 3ammucH OIepaHIoB, JUOO HECKOJbKO IMOJOOHBIX OAUPEKTUB — IS
Pa3HBIX TUTIOB TAHHBIX.

B otninuue ot JNIPYTUX, 3Ta IUPECKTUBA [IPUBOAUT HETTOCPEACTBEHHOM K
reHepaluyu HEKOTOPOTO BBIXOJHOIO KOJIa — 3HAYCHUI JTaHHBIX.

BSS
PesepBupoBaHUE NaAMSITU

Breinenstiores saeitku IIaMsATH, HO 3HAYCHHMA B HUX HE 3alIMCbIBAIOTCA.
O0OBbeM BBIIEIISIEMOI TTaMSITHI OonpeacjadaAeTCA OICpaHaoM IJUPEKTUBDBI.

[epen IMpPEeKTUBOI MOXET CTOSTh METKA,/ M.
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END
KoHeL, nporpaMMHOro MoAYAs

Ykazanue Accemb0iiepy Ha npekpaiieHue TpaHcassiuu. OOBIYHO B MO-
IyJie, sIBISIIoIIEeMCs TJaBHbIM (main) orepaHaoM 3TOW TUPEKTUBHI SIBJISETCS
UM TOYKM, Ha KOTOPYIO TiepeaaeTcs yrpapjieHue Mpu Havajie BBhIMOTHEHUS
nporpaMmmsbl. Bo Bcex Ipyrux MoayJisix aTa AMpeKTUBa yroTpeosieTcs 6e3 orne-
pPaHIOB.

AVpeKTnBbl onpeAeAeHnUs AGHHbIX

CerMeHT JaHHBIX MpeaHa3HauYeH [UIsl OTNpeaesieHUs KOHCTaHT, pabo-
YUX ToJieit ¥ obJlacTeld 11 BBOAA-BbIBOIA. B COOTBETCTBUM ¢ MMEIOIIIMMUCS
NUPEKTUBaMU B AcceMOyiepe pa3pelieHo OMpeesieHre AaHHbIX Pa3IudyHON
IUTMHBL: HarpuMep, nupektuBa DB onpenenser 6aiit, a ampekrrua DW ormpe-
JIEJISIET CIOBO. DJIEMEHT NaHHBIX MOXET COAEPXKATh HEMOCPEACTBEHHOE 3HA-
YeHME WJIK KOHCTaHTY, OTpeeIeHHYI0O KaK CUMBOJIbHASI CTPOKa WJIM KaK YKC-
JIOBOE 3HAUEHHUE.

Jpyrum criocoboM orpeneaeHrsl KOHCTaHTBI SIBJISIETCSI HETTOCPEICT-
BEHHOE 3HAYEeHUE, TO €CTh, YKa3aHHOE IIPSIMO B acceMOJIepHOI KOMaH e, Ha-
TIpyUMep:

MOV AL, 20H

B atom CJIy4dyac IeCTHaAIIaTCpnuIHOEC YncCjao 20 cTaHOBUTCS YaCThIO Ma-
IIMHHOIO OOBEKTHOIO KOza. HCHOCpCHCTBCHHOC 3HA4YCHUEC OIpaHHUYCHO
OOHUM OaliTOM WM OOTHKM CJIOBOM, HO TaM, Iie OHO MOXET OBbITh IIpPUMEHE-
HO, OHO sIBJIsIeTCA OoJiee 3(1)(1)CKTI/IBHBIM, YEM UCIT0JIb30BAHUE KOHCTAHTHI.

Accembiiep obecrieunBaeT aBa crocoba OINpeAeeHus TaHHBIX: BO-
MEPBBIX, Yepe3 YKa3aHMe IIMHBI JAHHBIX 1, BO-BTOPBIX, I10 UX COAEPXIMOMY.
PaccMoTpuM ocHOBHOM (hopMaT onpeaeeH sl JaHHbIX:

[umMa] Dn BhipaxeHue
Wms sneMeHTa JaHHBIX He 00s13aTeIbHO (3TO yKa3bIBaeTCs KBaapar-

HBIMA CKOOKaMM), HO €CJIM B TIPOrpaMMe MMEIOTCSI CChUIKM Ha HEKOTOPBI
5JIEMEHT, TO 3TO JIEJIaeTCsI TOCPEACTBOM MMEHM.

1151 oTIpenieTeHrsI 3JIEeMEHTOB TaHHBIX UMEIOTCSI CIICAYIONITNE TUPEKTH -
Bbl: DB (6aiiT), DW (cnoBo), DD (nBoitHoe cioBo), DQ (yueTBepeHHOE CJIO-
Bo) u DT (mecsiTh Gaiit).
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BripaxxeHue MOXeT colepKaTb KOHCTAHTY, HAIIpUMep:

FLD1 DB 25

WJIY 3HAK BOIIpOCa JJIs HEONpPEASICHHOIO 3HaUeHUsI, HallpuMep

FLDB DB ?

BripaxkeHre MoXeT colaepxKaThb HECKOJbKO KOHCTAHT, pa3leeHHBIX
3aMsIThIMU U OTPaHUYEHHBIMU TOJIBKO JUTMHOM CTPOKU:

FLD3 DB 11, 12, 13, 14, 15, 16

AccemOiep onpenessieT 3T KOHCTAHThI B BUJIE MOCJIEI0BATEIbHOCTH
CMEXHBIX OaNT.

Ccrika mo umenu FLD3 ykaspiBaeT Ha IepByl0 KOHCTaHTy, 11, mo
FLD3+1 — na Bropymo, 12. (FLD3 mox#o npeactaButh Kak FLD3+0). Ha-
TprYMep KoMaHIa

MOV AL, FLD3+3

3arpyxaet B peructp AL 3HaueHue 14 (wect. 0E). BeipaxkeHue gomyc-
KaeT TaKXe MOBTOPEHKME KOHCTAHTHI B ClieaylolieM Gopmare:

[umMa] Dn uyucno-nosTopeHnit DUP (BbipaxeHue)
Crenyloiue Tpy IIpuMepa WHTIOCTPUPYIOT ITOBTOPEHUE:

DW 10 DUP(?) ;[lecaTb HeonpeneneHHbx CloB
DB 5 DUP(14) ;MNaTb 6aiT, cogepxawmx wecT.14
DB 3 DUP(4 DUP(8));[leeHaauaTb BOCbMEPOK

B TpeTheM mpuMepe cHavasla TeHepUPYeTCsl YEThIpe KOMUM AeCATUY-
Hoit 8 (8888), u 3aTeM 3TO 3HAYEHME IOBTOPSETCS TPU pas3a, JaBasi B pe3yJibTa-
T€ IBEHAIIATh BOCBMEPOK.

Bpra)KeHI/IC MOXET COACpKaTb CMMBOJIbHYIO CTPOKY MJIM YMCJIOBYIO
KOHCTaHTYy.

CUMBOABHbIE CTPOKU

CHMMBOJIbHAS CTPOKA MCIOJB3YIOTCS ISl OMMCAHMS JaHHBIX, TAKUX
Kak, HalpuMep, UMeHa JIIoei WIK 3arojoBKu cTpaHuil. ComepXUMOoe CTPO-
KA OTMEYAEeTCsI OAMHOYHBIMU KaBbluKaMu, Hampumep, 'PC' win IBOMHBIMU
kaBblukamu — "PC".

AcceMOJiep IepeBOAUT CUMBOJIBHBIE CTPOKU B OOBEKTHBIN KOJI B 00BIY-
HoMm ¢opmate ASCII.

CuMBOJIbHAsI CTpOKa OIIpeaessieTcsl TOJAbKO aupektuBoii DB, B ko-
TOpOI yKa3bIBaeTcs 6ojiee IBYX CHMMBOJIOB B HOPMAaJIbHOM TTOC/IE0BATEIbHO-
cTu cieBa HarpaBo. CiemoBaTenbHO, nupekTuBa DB mpencraBisier equHCT-
BEHHO BO3MOXKHBII (hopMarT AJIs1 OTIpeeSIeHUS] CUMBOJIBHBIX TaHHBIX.

32 Accembaepsl

YucaoBble KOHCTAHTbI

YuciioBble KOHCTAHTbI UCTIOIB3YIOTCS TSI apuMETUUYECKUX BETUIUH
U U1 afpecoB nmamsTu. [t onucaHusi KOHCTAHThI KaBbIYKU He CTaBsITCs. Ac-
ceMmOJiep mpeodpasyeT Bce YMCIOBbIE KOHCTAHTHI B IIECTHAALIATEPUYHBIE U 3a-
MMUCHIBAET OalThl B OOBEKTHOM KOJE€ B OOpaTHOW MOCIENOBATEIIBHOCTH —
crpaBa HajieBo. Huke mokasaHbl pa3inyHble YMCIOBbIe (hopMaThl.

AecsatniHbin popmar

JlecaruyHblil hopMaT goIrycKaeT aecsaTuaHble udpsl ot 0 10 9 u 060-
3HavaeTcs MmocyieaHel 6ykBoi D, KOTOpyo MOXHO He YKa3bIBaTh, HAIIPUMeED,
125 wm 125D. HecMotpst Ha TO, 9yTO AcceMmOiiep IO3BOJISIET KOAMPOBAHNUE B
NecITUIHOM hopMare, OH IIpeoOpasyeT 3TH 3HaueHMS B IIeCT. OObEKTHBIM
koxn. Hanmpumep, necsatuuHoe uncio 125 mpeobpasyercs B mect.7D.

LecTHOALATEPUYHBIN dopmMaT

IlecTHanuarepuuHsblii (opMat gomyckaer iect. udpsl oT 0 10 F u
obo3Havaetcs nociuenHei 6yksoi H.

Tak xak AcceMOiiep noJiaraeT, 4To ¢ OyKBbl HAUMHAIOTCS MAeHTU(UKa-
TOPBI, TO TIEPBOI LIMGPOI 1IeCT. KOHCTAHTHI A0JKHA ObITh IMdpa ot 0 10 9.
Hamnpumep, 2EH unu OFFFH, kotopsie Accembiep mpeoOpa3yeT COOTBETCT-
BeHHoO B 2E u FFOF (6GaiiTel Bo BTOpoM TiprMepe 3arChiBalOTCS B OOBEKTHBIM
KO B 00paTHOM MOCIeA0BATEIbBHOCTH).

ABounyHbI dopmar

JIBon4HBIi (hopMat moryckaeT ABOMYHbIe Hudpsl 0 1 1 1 0603HaYaeT-
cs nocaenHeit 6yksoit B. JIBouuHbIi hopMaT 0OBIYHO UCTIONB3YETCS IS 6O-
Jiee 4eTKOTO TpeACTaBJeHUS OUTOBBIX 3HAYEHUI B JIOTMUECKUX KOMaHAax
AND, OR, XOR u TEST. decaruunoe 12, mect. C u nBonyHoe 1100B Bce re-
HEepUPYIOT OaUH U TOT XKe Ko: mect. 0C wiu neonyHoe 0000 1100 B 3aBuCH-
MOCTH OT TOTO, KaK Bbl pacCMaTpuBaeTe CoiepXKUMoe OaiiTa.

BocbMepuuHbin popmar

BocbmepuuHbiil hopmat gonyckaeT BocbMepuuHbie udpbl oT 0 10 7 1
obo3Hauaercs nocienHei oyksoir Q mnau O, Hanpumep, 253Q. Ha ceromgust
BOCBMEPUYHBIN (DOpMAT MCTOJIB3YETCSI BEChbMa PeaKo.

AecatnyHbin GOpMAT C NACBAIOLLEN TOYKOMN

D1oT (hopMar moaaepKuBaeTcs ToiabkKo Accembiepom MASM. Ilpu
3aMKMCH CUMBOJIbHBIX M YMCJIOBBIX KOHCTAHT CJIEAYET IIOMHUTh, YTO, HAIPH-
Mep, CUMBOJIbHAsI KOHCTaHTa, onpeaeieHHas Kak DB '12', npencraBisieT cuM-
BoJibl ASCII u reHepupyer miect.3132, a yncaoBass KOHCTAHTa, OIpeAe/ieHHast
kak DB 12, npencrasisier ABOMYHOE YKCIO U TeHepupyert 1ecT.0C.
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AvpekTuea onpeaeAenns 6amnta (DB)

W3 pa3myHbBIX AUPEKTUB, OTMPEAEIISIONINX 3JIEMEHTHI JaHHBIX, HAn060-
Jiee mosie3Hoi siBnsietcst DB (onpenenuts 6aiiT). CUMBOIBHOE BbIpakeHHE B
nupektrBe DB MoxeT comepkaTh CTpOKY CMMBOJIOB JIFO00# IJTMHBI, BIUIOTH 0
KOHIIa cTpokK. OOBEKTHBIN KOoJI MoKa3biBaeT cuMBOJIBI Koga ASCII mist kax-
nmoro Oaiita. Illect.20 mpencTaBisieT CMUMBOJ TTpobea.

YuciaoBoe BelpaxeHue B nupekTuBe DB MoxkeT comepxkaTh OOHY WU
6onee omHOOANMTOBBIX KOHCTAaHT. OOMH OalT BBIpaxkaeTcsl ABYMS IIECT.
nudpamu.

HauGonbiiee 1mojioXXuTeIbHOE 1IECT. YMCI0 B oqHOM OaiiTe 310 7F, Bce
«oomabiure» uncia ot 80 no FF mpeacrasnsiior oTpuiiaTe/ibHble 3HaUueHus. B
JECITUIHOM MCUYMCICHU 3T TIpeiesibl BhIpaxkalTcs unciaamu +127 u -128.

AvpeKTusa onpeaeAeHns caosa (DW)

HupexktuBa DW omnpenensieT 2JieMeHThI, KOTOpbIE UMEIOT JIJTUHY B OJ1-
HO cJioBo (aBa Gaiita). CuMBOIIbHOE BhipaxkeHue B DW orpaHudeHo AByMst
CUMBOJIaMU, KOTOpbIe AccemMOiep TpeACTaBIsieT B 00bEKTHOM KOJIie Tak, 4To,
Hanpumep, 'PC' cranoBurcs 'CP'. [Ins onpeneneHns CUMBOJIBHBIX CTPOK M-
pexktuBa DW uMeeTt orpaHMuyeHHOE TIPUMEHEHME.

YucaosBoe BeipaxkeHre B DW MoxeT comepkaTh OIHO WK 00Jiee AByX-
0aMTOBBIX KOHCTAHT. JIBa OaiiTa IMpeacTaB/IsIOTCS Y€THIPMSI IIECT. I paMu.
HawubGonpiiee momoxureabHOe IIECT. YMCIO B ABYX Oaiitax 310 7FFF; Bce
«oonpmne» yuciaa oT 8000 mo FFFF mpencraBisiior oTpuliaTelbHBIC 3HA-
YeHUs. B JecITUYHOM MCUMCICHUM 3TU TIPelesibl BBIpaXKaroTcs 4YucIaMu
+32767 u -32768. s dopmaros nupektus DW, DD n DQ AccembGiep mipe-
00pa3yeT KOHCTaHTHI B IIECT. 00bEKTHBIN KO/, HO 3aIIMCHIBAET €r0 B 00paTHOI
IOC/IeIoBaTeIbHOCTU. TakuM obpa3om mecsaTuaHoe 3HaueHue 12345 mpeod-
pasyetcs B mect.3039, Ho 3anuckiBaeTcs B 00beKTHOM Koze kak 3930.
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AVpeKTUBa onpeaAeAeHus ABOMHOTo CAOBA
(DD)

HupektrBa DD onpenensieT 31eMeHTHI, KOTOpPbIe UMEIOT JUIMHY B IBa
cioBa (ueThipe Oaifta). UuMCIOBOE BBIpAXKEHUE MOXET COACPXAaTb OAHY WIU
6oJice KOHCTAHT, KaXaas U3 KOTOPBIX MMeeT MaKCUMyM 4YeThipe Galita (BO-
ceMb 1ecT. nudp).

HawnGonpiiee moiaoXuTeabHOE IIECT. YMCIO B UYETBIpeX OaiiTax 3TO
7FFFFFFF; Bce «0onpmme» uncaa ot 80000000 no FFFFFFFF npencrasnsi-
10T OTpUIIATeIbHbIE 3HAYCHUS.

B necATHYHOM MCUUCIEHMM 3TU Tpelesbl BBIpaXaloTcs YHMCIaMU
12147483647 n -2147483648.

AcceMOyiep mpeobpa3yeT Bce YMCI0BbIe KOHCTAaHTHI B nupekTtuse DD B
LIIECT. TIpe/ICTaBJIeHUe, HO 3aMMChiBaeT OObEKTHBIN KOl B 00paTHOM MOC/IEN0-
BaTEILHOCTH.

Takum oOpa3om necsaTuyHoe 3HaueHue 12345 mpeobpasyercs B
mect.00003039, Ho 3amuchiBaeTCs B 00beKTHOM Koae Kak 39300000.

CuMBoOJIbHOE BbIpaKeHUe TupeKTuBbl DD orpaHnyeHo AByMsI CUMBO-
Jamu. AcceMbiep mpeodpa3yeT CUMBOJIBI M BHIPABHUBAET UX CJIEBA B YETHIPEX-
0aliTOBOM IBOMHOM CJIOBe, Kak IokazaHo B 1ojie FLD2DD B o0beKTHOM
Koze.

AVPEKTUBA OnpeAeAeHNs Y4eTBepPEeHHOro
caosa (DQ)
Hupextua DQ onpenensieT ajieMEeHTbI, UMEIOLINE JJTUHY YEThIPe CI0-

Ba (BoceMb 0aiiT). UncioBoe BbIpakeHUE MOXET COlepKaTh OHY WU OoJjiee
KOHCTaHT, KaXaash U3 KOTOPhIX UMeET MaKCUMYM BOCEMb GaiiT miu 16 1mecr.
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uudp. Hanbosbliiiee MoaoXUTEIbHOE LIECT. YUCIIO — 3TO ceMepKa U 15 mudp
F. st mosydeHHsI TIPeACTaBICHNS O BEJIMYMHE 3TOTO YMCIA, TTOKAXEM, 4TO
mecT. 1 u 15 Hysei SKBUBaJIEHTEH ClIEAYIOLIEMY AECITUIHOMY YUCITY:

1152921504606846976

AcceMOep ipeoOpa3yeT Bce YMCIOBbIe KOHCTAHTHI B qupekTrBe DQ B
IIECT. TIPeCTaB/IeHUe, HO 3aMChbIBaeT OOBEKTHBIN KO B 0OpaTHOM TMOCIeN0-
BaTeJIbHOCTH, KaK U B aupekTruBax DD u DW.

O6paboTtka AcceMOiepoM CUMBOJIBHBIX CTPOK B aupekTtuBe DQ aHa-
JornyHa nupektuBaM DD u DW.

AVpeKkTuBa onpeaAeAeHns aecsartm 6aurt (DT)

HupektuBa DT onpenensieT 21eMeHThI JaHHBIX, UMEIOIIE IJTUHY B 1e-
CSTh OANT.

Hasznauenwne atoit JUPEKTHUBBI CBA3aHO C «yIIaKOBAHHBIMU ACCATHUY-
HBIMM» YUCJIOBBIMU BEJIMYMHAMMU.

Ilo nupextuBe DT reHepupyloTcsl pa3iuyHble KOHCTAHThI, B 3aBUCH-
MOCTH OT Bepcuu AcceMOJepa.

HenocpeACTBEHHbIe ONEepPaHADI

Panee ObLIO TTOKa3aHO MCITOJIb30BaHME HEMOCPEACTBEHHBIX OINepaH-
noB. KomaHpa:

MOV AX, 0123H
repechlIaeT HeMOCPEeICTBEHHYO 11ecT. KoHcTaHTy 0123 B peructp AX.
Tpex6aiiTHBIIT 00bEKTHBINM KO IJ1s 3TOi KoMaH bl ecTh B82301, roe B8

0003HavaeT «IepecaTh HEMOCPeACTBEHHOe 3HaueHue B peructp AX», a clie-
Jylolle nBa 0aiita cogepxkaT caMo 3HaYeHUe.

36 Accembaepsl

MHorure KoMaHIbl UMEIOT IBa oIepaHaa: MepBblii MOXET OBITh PErucTp
WIY aJIpeC MaMsITU, & BTOPO — HEMOCPEICTBEHHAs! KOHCTAHTA.

Hcnonb3oBaHre HemOCPEACTBEHHOTO ollepaHaa b6onee 3pdeKTUBHO,
YyeM OIpeJe/ieHe YACIOBOM KOHCTAHTHI B CETMEHTE JAHHBIX U OPraHU3aLIKs
CCBIJIKM Ha Hee B onepaHae KomaHasl MOV, Hanpumep,

CermeHnT nanHbix: AMTI1 DW 0123H
CermenT KogoB: MOV AX,AMT1

AAVHO HENOCPEACTBEHHbIX ONEepPAaHAOB

JMHa HEenmoCpenCTBEHHOW KOHCTAaHTHI 3aBUCUT OT IJIMHBI MEPBOTO
ornepanna. Hanpumep, ciemyooniuii HENOCpeACTBEHHbI OMepaH SBJSETCS
NIByX0alTOBBIM, HO peructp AL uMeeT TOJIbKO OOUH OaMT:

MOV AL,0123H (ouwnbka)

OmHako, ecjii HEeIMOCPEACTBEHHbBIN OTepaHl Kopoue, YeM IoIydaro-
LW onepaHI, KaK B CIeIyI0IIeM TpuMepe

ADD AX,25H (HeT ouwnbku)

TO AcceMOJiep paclIMpsieT HEMOCPEICTBEHHBIN OonepaH A0 AByX OallT,
0025 u 3anuchiBaeT 00beKTHBIN Ko B Buae 2500.

HenocpeAcTBeHHble PopMAThI

HenocpenctBeHHasi KOHCTaHTa MOXET OBITh IIIECTHAALATEPUIHOM,
Hanpumep, 0123H; necatuuHoii, HapuMmep, 291 (koTopyio Accembiep KOH-
BepTtupyet B 1ect.0123); mnu nBomuyHoi, Hanpumep, 100100011B (kotopas
npeodpasyercs B mect. 0123). Hike mpuBeneH CIIMCOK KOMaHI, KOTOPBIE 10-
ITyCKAaIOT HEMOCPEACTBEeHHBIE ONEPaH/IbI:

KoMaHAbI NepeCbIAKU U CPOBHEHMUS
MOV, CMP.

ApundpmeTtnyeckme KOMAHADI
ADC, ADD, SBB, SUB.

KomaHAbI caBura
RCL, RCR, ROL, ROR, SHL, SAR, SHR.

Aornyeckme KOMAHAbI
AND, OR, TEST, XOR.

Jns co3naHus 3J1eMEHTOB, JJIMHHEE YeM JBa 0aiiTa, MOXHO UCIIOIb30-
BaTh LIMKJI UJIA CTPOKOBBIE KOMAH/IbI.
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AvpekTtuea EQU

HupektuBa EQU He ompenessier aJeMEHT NaHHBIX, HO OMpenessieT
3HaYeHUE, KOTOPOE MOXET OBITh MCITOJIb30BAHO ISl [TOCTAHOBKU B IPYTUX KO-
Manaax. [Ipearnoaoxum, 4To B CerMeHTe TaHHBIX 3aKOIMPOBaHAa CleayIolast
mupexkTuBa EQU:

TIMES EQU 10

HNwms, B nanHoMm ciayyae TIMES, MmoxeT ObITh IIpeACTaBIeHO JIOOBIM
JIIOMYCTUMBIM B Accembiiepe nuMmeHeM. Temnepb, B KaKOil ObI KOMaHIE WM IH-
peKTHBe He UCIIOJb30BaIoch c10Bo TIMES Accembiiep moacTaBUT 3HaYeHUE
10. Hampumep, AccemM0biep mipeodpasyeT IMPEKTUBY

FIELDA DB TIMES DUP (?) B FIELDA DB 10 DUP (?)

HMms1, cBg3aHHOE C HEKOTOPBHIM 3HAUYEHHWEM C TMOMOIIBIO TUPEKTHUBBI
EQU, MOXeT MCIOIb30BaThCS B KOMaHIaX, HAITPUMED:

COUNTR EQU 05
MOV CX, COUNTR

AcceMm0Omep 3amenseT umst COUNTR B komange MOV Ha 3HaueHUe
05, co3naBast ornepaH/I ¢ HETTOCPEACTBEHHBIM 3HAUEHWEM, KaK €CJTu ObI OBLIO
3aKOANPOBAHO:

MOV CX, 05 ;Accembnep nogctasnseT 05

3aech npeumylecTBo aupekTuBbl EQU 3akioyaeTcss B TOM, YTO MHO-
rMe KOMaHIbl MOTYT MCIIOJIb30BaTh 3HAYeHWE, OINpeAesieHHOe M0 WMEHU
COUNTR. B ciyuae, ecnu 370 3Ha4eHUE JOJKHO OBITh MU3MEHEHO, TO U3Me-
HEHMIO MOJIEXKUT JIuIb ogHa nupektuBa EQU. EcTecTBeHHO, UTO MCMHOIb30-
BaHue aupekTuBbl EQU pa3yMHO JuIIb TaM, T1e MOACTAaHOBKA UMEET CMBICT
st Accembnepa. B nupektuBe EQU MOXHO MCIIOIb30BaTh CUMBOJIMYECKIE
MMeHa:

1. TP EQU TOTALPAY
2. MPY EQU MUL

[TepBbIil MpuMep Npearnosaraet, YTo B CErMEHTE JaHHbBIX TPOTPaMMbl
onpenesneHo umsi TOTALPAY. s n1060i KOMaHbl, coaepKalieil onepaH
TP, Accembep 3ameHur ero Ha anpec TOTALPAY. Bropoii mpumMep nokasbi-
BaeT BOBMOXHOCTb MCIOJb30BaHUs B ITporpamMme ciioBa MPY BMecTo 0ObIu-
Horo MmHeMokona MUL.
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Aekuug 3.
Perncrpeol

CermeHtHble peructpsl: CS, DS, SS n ES

Kaxablii cerMeHTHBII perucTp obecrneunBaeT aapecanuio 64 K nams-
TH, KOTOpast Ha3bIBAaeTCs TEKYIIMM ceTMeHTOM. Kak rmokasaHo paHee, CEeTMEHT
BBIPaBHEH Ha TpaHUILy ITaparpada 1 ero aapec B CErMEHTHOM PETUCTpPE TIpei-
roJIaraeT HaJu4Ke CIIpaBa YeThIpeX HYJIEBBIX OUTOB.

Pernctp CS

Peructp cerMeHTa Koma COIepKUT HauaIbHBIN agpec cerMeHTa KOoJa.
BTOT azpec IIC BeJnYrHa CMellleHUsT B KomaHaHoM ykazatese (IP) onpene-
JIIeT afpec KOMaHIbI, KOTOpast TOJIKHA OBITh BEIOpaHa TS BBITTOTHEHUS. J11sa
OOBIYHBIX TTPOTPAMM HET HEOOXOMMMOCTH [IeJIaTh CCHUTKU Ha peructp CS.

Peructp DS

PCFI/ICTD CETMCHTA JaHHBIX COACPXKUT HavyaJbHbIA aJpeC CCTMECHTA JaH-
HBIX. DTOT aZIpe€C IUIIOC BCJIMUMHA CMECIICHU A, OTIPCACIICHHAaA B KOMaH/IEC, YKa-
3bIBalOT HAa KOHKPETHYIO H‘-ICﬁKy B CCTMECHTEC JaHHBbIX.

Peructp SS

P €TUCTP CErMEHTAa CTeKa COJCPXUT HAYAJIbHBIA aapec B CErMEHTE
CTCKa.

Peructp ES

HexoTopsie onepaiiuu Hal CTPOKAMU MCIOJb3YIOT AOMOJTHUTEIbHbII
CEerMEHTHBII perucTp i YIpaBieHMs aapecalyeil namMsatu. B tTaHHOM KOH-
tekcre perucTp ES cBsizan ¢ uHaekcHbIM peructpom DI. B ciyuae, ecnu He-
00x0oaMMo UCToNIb30BaTh peructp ES, acceMbiepHas nporpaMma JI0KHA €eTo
MHULIUATIU3UPOBATD.
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Peructpbl obwero HasHayeHus: AX, BX, CX u
D

X

ITpu nporpammMupoBaHuM Ha AcceMOJiepe perucTpbl 00I1IeT0 Ha3HaYe-
HUS SIBJISTIOTCS «pabourMu JiomragkamMu». OcoOeHHOCTh 3TUX PETUCTPOB CO-
CTOUT B TOM, YTO BO3MOXHA aJipecaliust UX Kak OJHOTO 1LIeJIOTO CJIOBa WX KaK
onHoOaiToBOI yacTu. JIeBbIit OaitT siBysieTcst crapiueii yactobto (high), a ripa-
BBl — Muaamieit yactoio (low). Hampumep, nByx6aiitoBbiit peructp CX co-
crout u3 n1Byx ogHoOaiToBbIX: CH 1 CL, 1 CChIIKM Ha peTucTp BO3MOXKHBI 10
JII0060My 13 3TUX Tpex uMeH. Clieayroliue Tpy acceMOIepHble KOMaH/IbI 3aChI-
saroT HynM B peructpbl CX, CH u CL, cooTBeTCTBEHHO:

MOV CX, 00

MOV CH, 00
MOV CL, 00

Pernctp AX

Peructp AX sIBisIETCSI OCHOBHBIM CYMMATOpPOM U MPUMEHSETCS ISt
BCEX OHepaHI/IfI BBOJIa-BbIBOAA, HCKOTOPLIX onepaumﬁ HaJ CTpOKaMHu U HEKO-
TOpbIX apudMeTnueckux onepaiuii. Hanpumep, KoMaHabl YMHOXEHUS, 1e-
JICHUA W CABUTA NIPEAIIoIararoT UCII0JIb30BaHUE PErucTpa AX.

Hexkotopbie koMaHabl reHepupyloT 0osiee 3¢hGhEeKTUBHBIN KO, eClu
OHM UMEIOT CChUTKM Ha peructp AX.

AX:|AH |AL |

Pernctp BX

Peructp BX sBisiercst 6a30BbIM PErUCTPOM. DTO €IMHCTBEHHBIN pe-
TMCTp OOIIEro Ha3HaueHWs, KOTOPBIM MOXET HCIIOJIb30BaThCSl B KauyecTBE
«AHAEKCa» IJIs1 paclIMpeHHOM anpecauuu. [{pyroe obiiliee NpuMeHEHUE ero —
BBIYMCIICHMS.

BX:|BH |BL|

Pernctp CX

Peructp CX sBnsiercst cueryukoM. OH HEOOXOAMM ISl YIIPaBJICHUSI
YUCJIOM NMOBTOPEHMIA IMKJIOB U JIJIs1 OTepalivii CIBUTa BJIEBO WU BIpaBo. Pe-
ructp CX MCob3yeTCsl TaKKe ISl BBIYUCICHUH.
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CX:|CH|CL|

Pernctp DX

Peructp DX saBasitercss peructpoM gaHHbIX. OH TIPUMEHSICTCS IUIST He-
KOTOPBIX OMepalvii BBOIA/BbIBOJAA U TE€X OMepalii YMHOXEHUS U AeJeHUs
Haj OOJIBIIMMU YMCIaMU, KOTOPbIE UCIIOJIB3YIOT perucTpoBylo mapy DX n AX.

DX:|DH|DL|

JI106bIe perucTpsl OOIIEro Ha3HAYEHUS MOTYT MCIOJIb30BaThCS IS
CJIOKEHUS M BBIYUTAHUS KaK 8-MU, TaK U 16-T OGUTOBBIX 3HAYEHUIA.

Perncrposble ykasareAu: SP un BP

PerucrpoBbie ykazatenu SP u BP oGecrieunBaloT cucteme QOCTYI K
JNIAHHBIM B CerMeHTe cTeka. Pexe OHU MCIOJb3YIOTCS JJIs OTepalvil Cioxe-
HUS ¥ BBIYUTAHUS.

Peructp SP

‘Vkazaresb cTeka obecrneyrBaeT UCI0Ib30BaH1e CTeKa B ImaM4ATH, I103-
BOJIACT BDEMCHHO XpaHUTDb apeca U MHOTIa JaHHBIC.

DTOT perucTp CBsI3aH ¢ peructpoM SS Juis ajpecaliiu cTeka.

Perucrtp BP

Ykazatenp 6a3bl 00J1eryaet JOCTYII K ITapaMeTpaM: IaHHbIM U aapecaM
nepeaaHHbIM YEPE3 CTCK.

NHAeKCHble peructpbl: Sl u DI

O06a MHIACKCHBIX pErucTpa BO3MOXHbI IJId DaCLHI/IpeHHOﬁ aapecalim 1
JUISA UCITOJIB30OBAHMUS B OTI€pallUsAX CJIOKCHUSA U BBIUUTAHUSA.
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Perucrtp SI

DTOT PerucTp SIBISIETCS] MHAEKCOM UCTOYHUKA U TIPUMEHSIETCS TSI He-
KOTOPBIX OTepalnii Hax cTpokaMu. B taHHOM KoHTekcTte peructp Sl cBsizaH ¢
peructpom DS.

Peructp DI

DTOT PeTUCTp SABJISACTCS MHACKCOM Ha3HAYCHUS 1 IPUMEHSIETCSI TaKoKe
JUTSl CTPOKOBBIX onepaiuii. B tanHoM KoHTekcTe peructp DI cBsizaH ¢ peruc-
tpoMm ES.

Pernctp KoMaHAHOro ykasareas: IP

Peructp IP comepxxut cMmelieHre Ha KOMaHIy, KOTOpasl JOJKHA ObITh
BbIMojHeHA. OOBIYHO 3TOT PETHUCTP B IIpOorpaMMe He UCTIONIb3YeTCsl, HO OH MO-
KET U3MEHSTh CBOE 3HAYeHHUE TIpU Mcnojb3oBaHuu otinaauuka DOS DEBUG
IIJISI TECTUPOBAHMSI TIPOTPAMMBI.

dAarosbin perncrTp

HeBath 13 16 6UTOB (h1aroBOro perucTpa ABISIOTCS aKTUBHBIMU U OTI-
penessIoT TEKYIIee COCTOSIHME MalllMHbI U Pe3yJIbTaTOB BBIMOJHEHUS. MHO-
rve apuMeTHIeCKe KOMaHIbl 1 KOMaHAbl CPaBHEHUST U3MEHSIIOT COCTOSTHIE
¢raaros.

HasHavyeHne pAaroebix 6UTOB

O (MNepenoAHeHue)

VKa3pIBaeT Ha IepenoTHEeHNE CTapllIero 0ura mpu apuMeTUIeCKUX
KOMaH/1ax.
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D (HanpaeaeHue)

O0603HayvaeT JIeBOe WU MpaBoe HAMpaBIeHUE MEePECHIIKU UM CpaBHE-
HUS CTPOKOBBIX JaHHBIX (JaHHBIX B MaMSATH TMPEBHIIAIOMINX JJIUHY OJIHOTO
CJI0Ba).

| (MpepbiBaHUE)
‘YKa3piBaeT Ha BO3MOXHOCTb BHEIIHUX MPEPhIBAHUIMA.

T (MoLwaroebIn pexxnm)

OO6ecrieyrBaeT BO3MOXHOCTh pabOTHI Tpolieccopa B TOLIATOBOM pe-
xume. Hanpumep, nporpamma DOS DEBUG ycranaBiuBaeT naHHbIi (uiar
TaK, YTO BO3MOXHO TTOIIIarOBOE BHITTOJTHEHUE KaXKI0/ KOMaHIbI JIsT TIPOBEP-
KW U3MEHEHMS CONEPKMMOTO PETUCTPOB U MaMSITHU.

S (3HOK)
ComepXuT pe3yJIbTUPYIONTNI 3HaK Tocie apru(MMEeTHIeCKUX OepaItii
(0 — mumroc, 1 — MUHYC).

Z (HoAb)
IToka3piBaeT pe3yabTarT apudMeTUUECKMX ONepaluil 1M ollepalui
cpaBHeHUs (0 — HeHy/IeBoOM, 1 — HyJIeBOI pe3y/IbTar).

A (BHeluHuI nepeHocC)

ConmepxuT nepeHoc u3 3-ro oura st §-OMTHBIX JaHHBIX UCITOIb3YeT-
CsI TSI CTIIeIIUAIbHBIX apru(PMETUIEeCKUX OTICpalIvid.

P (KOHTPOAb YeTHOCTHN)

IToka3piBaeT 4eTHOCTb MJIAAIINX 8-OUTOBBIX JaHHBIX (1 — yeTHOE 1 0
— HEYETHOE YHUCJIO).

C (NMepeHoc)

ComepXuT NepeHoC U3 CTapllero oura, rmocie apupMeTHIeCKUX Ore-
paluii, a TakKe MOCAeAHUI OUT P CABUTAX MW LIMKIMYeCKUX caBurax. [1pu
MporpaMMUPOBaHUM Ha AcceMObiiepe Hamboiee 4acTO MCIOIb3YIOTCS (hjiaru
0O, S, Z, u C nis apupMeTUIECKUX ONepaliuii U orepaluii cpaBHEHUs, a ¢Jiar
D niia 0603HaueHUST HAMIpaBJIeHUs B OTIepalMsIX Hajl CTPOKaMU.
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Aekuua 4.
Apudmetmnyeckume
onepauuu

O6paboTKO ABOUYHDBIX ACHHbIX

Hecmotpst Ha TO, YTO MBI IPUBBIKIIM K AECATUIHON apudMeTuke (6aza
10), koMIBIOTEP PabOTAET TOJILKO C IBOMYHOM apudMeTuKoi (6a3a 2). Kpome
TOTO, BBUIY OTpaHUYEHUSI, HAKJIAIbIBAEMOTO 16-OMTOBBIMM PETMCTPAMH,
OOJIBIIINE BEIMYMHEL TPEOYIOT CIIieIMaIbHO 00pabOTKM.

CAOXeHne 1 BbIYUTaHNE

Komanner ADD n SUB BBITONHSIIOT CIOKE€HWE U BRIYUTAHUE 0aiiTOB
WJIN CJIOB, COAEPXKAIINX ABONMYHEIC JaHHbIe. BEIaUTaHNE BBITTOTHSIETCS B KOM-
ITBIOTEPE TI0 METOY CJIOXKEHMUS C IBOMYHBIM JOIIOJTHEHUEM: UISI BTOPOTO OIle-
paHaa ycTaHaBJIMBAIOTCsI OOpaTHBIC 3HAaYCHMs OUT 1 IpubaBisieTcs 1, a 3aTeM
IIPOMCXOIUT CJIOKEHHUE C TIePBLIM oriepaHmoM. Bo BceM, KpoMe mepBoro Ia-
ra, orepaly CJI0XEHMS Y BEIMUTAHUS UICHTUYHBI.

ITockonbKy MpsIMOIT OTlepaly MaMsITh-TIaMsITh He CYIIeCTBYeT, TaH-
Hasl oTiepalusl BBITTOJTHSETCS yepe3 peructp. B ciemyromiem mpumepe K coaep-
xumomy ciaoBa WORDB npubapnsiercs comepxxumoe ciioBa WORDA, omnu-
CcaHHbIX Kak DW:

MOV AX, WORDA

ADD AX, WORDB
MOV WORDB, AX

NepenoAHeHus

OmnacaiiTech meperojHeHuld B apuMeTHdecKux orepanusax. OmuH
0alT comepXUT 3HAKOBBIM OUT U CeMb OUT JaHHBIX, TO €CTh, 3HAUYCHUSI OT - 128
no +127.

44 Apudmetnyeckue onepauumm

Pesynbrar apudMeTUIeCKOn Orepai MOXET JIeTKO MPEB30UTH eM-
KOCTh OJTHOGANTOBOTO perucTpa. Hampumep, pe3ysIbTaT CIOXEHUS B PETHCTPE
AL, TIpeBBIIAOIINI €T0 eMKOCTh, aBTOMAaTHUECKH HE MEPEXOIUT B PETUCTP
AH.

[peanonoxum, uto peructp AL comepxur 1iect.60, Toraa pe3ynbrat
KOMaH/IbI

ADD AL, 20H

reHepupyeT B AL cymmy — 1rect.80. Ho omepaiius Takke ycTaHaBIv-
BaeT (jiar mepernojHeHUs] U 3HAKOBBIN (bylar B COCTOSIHUE «OTPULIATEIBHOY.
[IpuunHa 3akiaouaercs B ToM, uTo 1ecT.80 unu gsornyHoe 1000 0000 siBisiet-
Csl OTpULIATEIbHBIM YUCJIOM, TO €CThb, B pe3yJibTaTe, BMeCTO +128, MBI IOy~
yum -128.

Tak kak peructp AL ciuiikom man sl TaKOR orepaluuvu U CleayeT
BOCITOJIb30BaThCSI perucTpoM AX.

B caenyromem npumepe komanga CBW (Convert Byte to Word — mipe-
00pa3oBath 0aiiT B cioBO) peobpasyeT 1ecT.60 B peructpe AL B 1m1ect.0060 B
peructpe AX, riepenanast Ipy 3ToM 3HaKoBbIN OuT (0) yepes peructp AH.

Komannma ADD reHepupyet Tenepb B peructpe AX nmpaBUIbHBIA pe-
3ynbTar: mect.0080, i +128:

CBW ;PacuwmpeHne AL po AX

ADD AX,20H ;NpubaBntb K AX

Ho monHoe ¢10BO MMeeT Takke orpaHWdYeHVe: OMUH 3HAKOBBIN OUT 1
15 GUT JaHHBIX, YTO COOTBETCTBYET 3HAYEHUSIM OT -32768 mo +32767.

be33HOKOBbIE U 3HOKOBbIE ACHHbIE

MHorue YMCIOBhIE OISl He UMEIOT 3HaKa, HalpuMep, HoMep abOHeH-
Ta, ampec maMsTh. HekoTopblie YncIoBbIe TIOJIS TIpeaIaraloTcsl Bcerna mojio-
JKUTETbHBIC, HalpUMep, HOpMa BBHITUIATHI, JACHb HEIeNM, 3HAYCHUE JHucia
MMPOMEXYTOUHOTO UTOTa. JIpyrue YucioBbIe TMOJS SIBISIIOTCS 3HAKOBBIE, TaK
KaK UX COIEPXKMUMOE MOKET OBITh TTOJIOXKUTETbHBIM WJIN OTpULIaTeTbHBIM. Ha-
TIpYMep, JOJTOBOM GaslaHC MOKyMNaTessi, KOTOPBI MOXET ObITh OTPULIATEb-
HBIM TIPM TeperiaTax, uin ajireopandeckoe 4ruciio.
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JIns1 6€33HAKOBBIX BEJIMYMH BCE OUTHI SIBASIIOTCS OMTaMM JAaHHBLIX U
BMeCTO orpaHnueHust +32767 perucTp MOXeT coaepxKaTh uncia A0 +65535.
J1J1s1 3HAKOBBIX BEJIMYMH JIEBBIN 0T SIBJISIETCS 3HAKOBLIM OMTOM.

Komanner ADD 1 SUB He genaior pa3HUIIE MEXIy 3HAKOBBEIMU U Oe3-
3HAKOBBIMM BEJIMUMHAMHU, OHH IIPOCTO CKJIAIBIBAIOT ¥ BHIYMTAIOT OUTHI.

B cienytoiiem npumepe CioXeHUs ABYX JBOWYHBIX YMCEN, MEPBOE
YICJIO COACPKUT €AMHUYHBIN JIEBbIA OUT.

J1st 6€33HAKOBOTO YMCIIa OUTHI IPEACTABISIIOT MOJOXUTEIbHOE YUCIIO
249, 11 3HAKOBOTO — OTPULIATEILHOE YUCIIO -7:

bessHakoBoe 3HakoBoe
1111 1001 249 -7
+ + + +
0000 0010 2 +2

1111 1011 251 -5

Z[BOI/I‘{HOG npeacTaBJICHUC pE3yJibTaTa CJI0KCHUA OAUHAKOBO JJIA 0e3-
3HAKOBOI'O 1 3HAKOBOTO 4YuCJia.

OpHako, 6UTHI mpeacTapisioT +251 mist 6€33HaKOBOrO Yucia U -5 IJ1st
3HaKOBOro. TakuM 00pa3oM, YMCIOBOE COAECPKUMOE TOJIsSI MOXKET MHTepIpe-
TUPOBATHCS MO PA3HOMY.

CocTosiHME «IIepeHOC» BO3HMKAeT B TOM cJlydae, KOIjJa HMMeeTcs
MEPEHOC B 3HAKOBBIN pa3psil.

CoCTOsIHME «IIePEIIOIHEHUE» BO3HUKAET B TOM CJIydae, KOTra MepeHoc
B 3HAKOBBII pa3psii HE CO3AaeT IIePeHOCa M3 Pa3PSIIHOI CETKU WIN IIEPEHOC
M3 Pa3psIIHOM CETKU IMPOUCXOAUT O3 IIepeHoCca B 3HAKOBBII pa3psil.

I1py BO3HUKHOBEHMM ITEPEHOCA MPU CIOKCHUN GS33HAKOBBIX YUCEIT,
pe3ysIbTaT MOJIyJaeTCs HelpaBIIbHBIHA.

ITpyr BOBHUKHOBEHWN TEPETIOTHEHNS TIPUA CIIOXKEHUN 3HAKOBBIX YM-
Cell, pe3yJIbTaT ITOJIy4aeTCs HeIPaBUIbHBINA.

ITpu onepanusix CJI0XeHUsI U BBIYUTAHUS MOXET OMHOBPEMEHHO BO3-
HUKHYTh U TIEPETIOJTHEHHE, U TTIEPEHOC.
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YMHOXeHue

Ornepaiuss YMHOXEHUs J1s1 0€33HAKOBBIX JAHHBIX BBITIOJIHSIETCS KO-
mangoit MUL, a mis 3HakoBeix — IMUL (Integer MULtiplication — ymHoO-
JKEHUE TEJTbIX YUCe).

OTBETCTBEHHOCTD 32 KOHTPOJIb Had (hopMaToOM 00padaThbIBaeMBbIX M-
ces M 3a BBIOOP MOAXOAAIIEH KOMaHIbl YMHOXEHUS JIEKUT Ha caMOM TTpo-
rpaMMucte. CyIeCcTBYIOT IB€ OCHOBHBIE OTIepalIMM YMHOXEHMSI:

Bbaunt Ha 6anT

MHoxumMoe HaxoauTes B peructpe AL, a MHOXUTEb B OaliTe TaMsITH
Wiu B ogHoGaliToBoM peructpe. [lociie yMHOXEHUSI TPOU3BEIeHE HAXOIUT-
cs1 B peructpe AX. Onepauusi UTHOpUPYET M CTUPAET JIto0bIe JaHHbIEe, KOTO-
pble Haxoawiauch B peructpe AH.

CAOBO HO CAOBO

MHOXUMOE HaXOOUTCs B peructpe AX, a MHOXUTENTb — B CJIOBE TTaMsI-
TH WK B peructpe. [locie yMHOXEHUS TPOU3BeeHUE HAXOIUTCS B IBOMHOM
CJIOBE, IJISI KOTOPOTO TPeOyeTCsT IBa perucTpa: crapiias (JeBast) 4aCcTh MPOu3-
BeJeHUs HaxoguTcs B pervctpe DX, a muamias (rmpaBasi) 4acTh B pErMCTpe
AX. Onepauyst UTHOpUPYET U CTUPAET JI00bIe JaHHBIC, KOTOPbIe HAXOAWINCH
B peructpe DX.

B enuncTBenHOM onepanme komana MUL u IMUL yka3eiBaeTcss MHO-
XKuTenb. PaccMoTpuM ciieayronyto KoMaHIy:

MUL MULTR

B ciyuae, ecniu moiae MULTR onpeneneno kak 6aiit (DB), To onepa-
LM IIpeanoiaraeT yMHOXeHHe coaepXumoro AL Ha 3HayeHue OaliTa U3 oIS
MULTR. B cayuae, eciu noje MULTR omnpeneneHo kak cioBo (DW), To
orepaius MpennojaraeT yMHOXeHUe coaepXnuMoro AX Ha 3HaYeHUe clioBa
u3 ot MULTR. B ciygae, eciim MHOXUTEIb HAXOAUTCS B pETUCTPE, TO MM~
Ha peTucTpa ompeesisseT TUI Ollepallii, Kak 3T0O MOKa3aHO HILKE:

MUL CL ;baiT-mHOXMTEeNb: MHOxumoe B AL, npowsBed. B AX
MUL BX ;CnoBo-MHOXMTENL:MHOXMMOE B AX, npoussen. B DX:AX
bessHakoBoe yMHOXeHue: Komanaa MUL

Komanna MUL (MULtiplication — yMHOXXeHUE) yMHOXaeT 6€33HaKO-
BBIC YHMCJIA.
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3HakoBoe YMHoXeHue: Komauaa IMUL
Komanga IMUL (Integer MULtiplication — yMHOXeHUE LIEJAbIX Y-
ceJsl) YMHOXAeT 3HaKOBbIE YUCIIa.

Komanma MUL paccmarpuBaet mect.80 kak +128, a komanga IMUL
— Kak -128. B pesynbrate yMHOXeHUS -128 Ha +64 momydaercs -8192 wnm
mect. E000.

Eciu MHOXMMOE ¥ MHOXUTEJb UMEET OJJMHAKOBBIM 3HAKOBBIU OUT, TO
koMaHabl MUL u IMUL renepupylotr onuHakoBbIl pe3yiasTat. Ho, ecinu co-
MHOXKUTEJIM UMEIOT pa3Hble 3HaKOBbIe OMTHI, TO KoMaHaa M UL BeipabaThiBa-
€T IOJIOXUTEIbHBINA pe3yabTaT YMHOXeHus, a koMaHga IMUL — orpuna-
TEJIbHBINA.

MNMoebiweHue aPpPeKTMBHOCTU YMHOXXEHUS

IIpu ymHOXeHUM Ha creneHb uncaa 2 (2,4,8 u Tak maiee) 6onee a¢-
(eKTUBHBIM SIBJISIETCS CIBUT BJIEBO Ha TpebyeMmoe unciio outoB. CaBur 6osee
yeM Ha | TpeOyeT 3arpy3ku BeauuuHbl casura B peructp CL. B cienyrommx
IprMepax IPeaIioaoXM, YTO MHOXMMOe HaxoauTcs B peructpe AL wiu AX:

YMHOXeHMe Ha 2:

SHL AL, 1

YMHOXeH1e Ha 8:

MOV CL,3
SHL AX, CL

MHorocAoBHoe yMHOXeHue

OOBIYHO YMHOXEHUE MMEET JBa TUMa: «0alT Ha OalT» U «CJIOBO Ha
CJIOBO».

Kak yxe ObU10 MOKa3aHO, MAaKCMMaJIbHOE 3HAKOBOE 3HAYEHME B CJIOBE
OrpaHMYEHO BETUYMHOM +32767. YMHOXEHHE OOJBIINX YKCET TPEOYET BbI-
IMOJIHEHUSI HEKOTOPBIX JOMOJIHUTEIbHBIX AeiicTBU. PaccmaTprBaeMblil mo-
XOJI MPEAIoaraeT yMHOXEeHNE KaXI0ro CJIOBa OTAEIbHO U CJIOXEHUE MOy~
YEHHBIX pe3yJbTaToB. PaccMOTpuM creayroliee YMHOXEHUE B JECATUYHOM
¢opmMmare:

1365
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IIpencraBum, 4To AecsITUUHAS apudMeTrKa MOXET YMHOXATh TOJbKO
JIBy3HAYHBIe yrciia. Torma MoXHO YMHOXUTH 13 1 65 Ha 12 pa3neabHo, Caeny-
IOIIM 00pa3oM:

13 65
X X
12 12
26 130
13 65
156 780

CJ'[C,HY}OH_[I/IM maroM CJIOXKHM IIOJYUYEHHBIC IPOU3BCACHUA, HO IIO-
CKOJIBKY YHCJIO 13 MpeacTaBisiyio COTHM, TO ITEPBOE ITPOU3BEACHUE B IEHCTBH-
TenbHOCTH OymeT 15600:

15600

16380

AcceM0JiepHasl mporpaMMa HMCMojib3yeT aHAJTOTMYHYIO TEXHUKY 32 MC-
KJIIOYeHHUEM TOT0, YTO JaHHbIE UMEIOT Pa3MEPHOCTD CJIOB (YeThIpe LUMPHI) B
lIecTHaaLaTepuuyHOM popmare.

YMHOXEeHMe ABOMHOrO CAOBO HO CAOBO

IIpouenypa E1I0XMUL ymMHOXaeT IBOITHOE CJIOBO Ha CJIOBO. MHOXMN-
moe, MULTCND, cocrouT u3 AByX CJIOB, COAEPXKaIllUX COOTBETCTBEHHO
mect.3206 u mect.2521. Onpenenenre TaHHBIX B Buae AByX cioB (DW) Bme-
cro nBoiiHoro ciaoBa (DD) o6ycioBiieHO HEOOXOAUMOCTHIO IIPABWILHON all-
pecaunu miasg komana MOV, nepecbuiaiomux cioBa B peructp AX. MHOXM-
tenib MULTPLR copepxur miect.6400.

O6nactb s 3anucu npousBeneHuss, PRODUCT, cocrout u3 tpex
cioB. IlepBas komanna MUL nepemuoxaer MULTPLR u npaBoe ci0Bo 1o-
11 MULTCND; npoussenenue — mect.0E80 E400 3anuceiBaercss B PROD-
UCT+2 u PRODUCT+4. Bropast komanna MUL nepemuoxaer MULTPLR
u neBoe ciaoBo nojgs MULTCND, nonyyast B pesynbrare mect. 138A 5800.
Jlanee BBIMOJHSETCS CIOXEHUE ABYX MPOU3BENEHUI CeMyIOIUM 00pa3oM:

NponadBeneHne 1: 0000 0E80 E400
Npona3BeneHne 2: 138A 5800

PesynbTaT: 138A 6680 E400
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Taxk kax nepBasg koMaHga ADD MoxeT BeipaboTaTh IepeHoC, TO BTO-
poe CJI0XeHUe BBIMOJIHSAETCS KOMaHIo# ciaoxeHus ¢ epeHocom ADC (ADd
with Carry).

B cunty obpaTHoro npenacraBiaeHus: 6aiiToB B cioBax, obiaacte PROD-
UCT B geiicTBUTENLHOCTH OyIeT coaepxath 3HaueHue 8A13 8066 00E4. Ipo-
rpamMma mpenurnoJjaraer, 4yto nepsoe cyioBo B oonactu PRODUCT umeer Ha-
yajbHoe 3HaueHue 0000.

YMHOXXEeHne ABOMHOIro CAOBA HO ABOMHOE CAOBO

YMHOXEHUE JBYX JIBOMHBIX CJIOB BKJIIOYAET CJIeayromune 4€ThIpe Oore-
pauun YMHOXCHUA:

MHOXMMOE  MHOXMTENb
CcnoBo 2 cnoBo 2
cnoso 2  cnoso 1
cnoso 1 cnoBo 2
cnoso 1 cnoso 1

Kaxnoe mpousBenenue B perucrpax DX m AX cKiIanbIBaeTCs C COOT-
BETCTBYIOIIMM CJIOBOM B OKOHYATEJIbHOM pe3yiIbTaTe.

XoTsl JIoTMKa YMHOXEHMSI ABOMHBIX CJIOB aHAJIOTMYHA YMHOXEHMIO
IIBOMHOTIO CJIOBA Ha CJI0BO, UMEETCS OIHA OCOOEHHOCTb, ITOCJIE Mapbl KOMaH/,
cnoxenust ADD/ADC ucnonb3yercs eie ogHa komanna ADC, kotopasi npu-
OansisieT ) K 3HAUEHUIO B UTOTOBOM TIOJIE.

DT0 HEOOXOAMMO ITOTOMY, UTO nepBas KomaHmaa ADC cama MoxXeT BbI-
3BaTh MEPEHOC, KOTOPLIH ITOCIIEAYIONIEe KOMaHIbl MOTYT cTepeTh. [loaTtomy
Bropas komanna ADC npubasur 0, eciau mepeHoca HeT, M IpubaBuT 1, ecim
MepeHoC eCTh.

DunanbHasg napa koMaHa ADD/ADC He TpeOyeT AOMOTHUTEIbHOM
koMaHabl ADC, Tak KakK 00J1acTh UTOra AOCTaTOYHO BeJMKa ISl TeHepalluu
OKOHYATeJIbLHOTO pe3y/ibTaTa U MepeHoca Ha MOoCJIeAHEM 3Tare He OyaeT.

Casur peructposou napbi DX:AX

Crnenyoliiasi moanporpaMma MoxeT ObITb MoJie3Ha Il CIBUra COlep-
KUMOTro peructpoBoii mapsl DX:AX BrpaBo win BiaeBo. MoXHO IpuayMaTh
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6oee 3¢ HEKTUBHBIN METOM, HO MAaHHBII MPUMeED TTPEACTABISICT OOIIMIA T/ -
XOII IJIsT TI0OOTO YKCJIa ITUKIIOB (M, COOTBETCTBEHHO, CIIBUTOB) B peructpe CX.
3aMeThTe, YTO CIBUT €IMHUIHOTO OWTa 3a Pa3psOHYIO CETKY YCTaHABIMBAET
¢nar nepeHoca.

CaBur BJIeBO Ha 4 buta

MOV CX, 04 ;WHuumanusauns Ha 4 umkna C20:
SHL DX,1 ;CpBuHyTb DX Ha 1 6uT BNEBO

SHL AX,1 ;CpBuHyTb AX Ha 1 6uMT BNEBO

ADC DX, 00 ;MpnbaBuTb 3HA4eHue nepeHoca
LOOP C20 ;NosTopuTb CaBur BnpaBo Ha 4 6uTa
MOV CX, 04 ;WHuumanusauns Ha 4 umkna D20:
SHR AX,1 ;CaBuHyTH AX Ha 1 OuT BMpaBo
SHR DX,1 ;CaBuHyTb DX Ha 1 6uT BMpaBo
JNC D30 ;B cnyyae, ecnn eCcTb NepeHoc

OR AH, 10000000B ; To BCTaBWTbL 1 B AH D30:
LOOP D20 ;MNoBTOPUTH

Huxe npuBeneH 6osee 3(ppeKTUBHBIN CIIOCOO AJIsI CABUTIA BIEBO, He
TpeOyrolIMii opraHM3aluy Lukia. B atom npumepe akTop cABUTa 3alKCHI-
Baetcs B peructp CL.

[Tpumep HamvcaH 1ist ciBUra Ha 4 6uTa, HO MOXET OBbITh aHanTHPOBaH
JUJISL IPYTUX BETMUUH CIABUTOB:

MOV CL,04 ;YcTaHOBMTbL GakTOp cABWra

SHL DX,CL ;CauHyTb DX Bneso Ha 4 6uta
MOV BL,AH ;CoxpaHuTb AH B BL

SHL AX,CL ;CauHyTb AX Bneso Ha 4 6uta
SHL BL,CL ;CauHyTb BL BnpaBo Ha 4 6uta
OR DL,BL :3anucatb 4 6uta us BL B DL

AeneHune

Omnepanus aejeHus il 0e33HAKOBBIX JAHHBIX BBIITOJIHSIETCS KOMAaH-
noit DIV, a st 3HakoBBIX — IDIV. OTBeTCTBEHHOCTS 32 MOAOOP IMOAXOMSIICH
KOMAaH/IBI JIEXKUT Ha IIPOTPaMMUCTE.

Cyl111eCTBYIOT IB€ OCHOBHBIE OIlepaIuy IeJTCHUS:
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AeAeHne CAOBA Ha 6anT

Henvmoe HaxomuTcsl B peructpe AX, a JeauTeab — B 0ailTe maMsTh
Wi a onHoOaiToBoM peructpe. [locse aejieHust ocTaToK MoJTyyaeTcsl B peru-
ctpe AH, a yactHoe — B AL. Tak kak o1H06aiiTOBOE YaCTHOE OUYE€Hb MaJlO
(MakcumanbHO +255 (mect.FF) ans Ge33zHakoBoro neneHust u +127
(mect.7F) nist 3HaKOBOTO), TO JaHHAs onepalusi UMeeT OrpaHUYEeHHOEe UC-
MOJIb30BaHUE.

AeAeHne ABOMHOro CAOBA HO CAOBO

Henvrmoe HaxonuTcs B peructpoBoit mape DX:AX, a neauTens — B €10~
Be maMsITU Win a peructpe. [locie aeaeHus ocTaToK MOJIydyaeTcsl B perucTpe
DX, a yactHoe B peructpe AX. YacTHOe B OTHOM CJIOBE JOMYCKAeT MaKCH-
ManbHOe 3HayeHue +32767 (wect.FFFF) mis Ge33HaKOBOro IejeHUs U
+16383 (mrect.7FFF) mis 3HaKOBOTO.

B enunacTBeHHOM omepanae komaHn DIV u IDIV ykaseiBaeTcst nenm-
TeJib. PaccMOTpUM clieIyIolIyio KOMaHIy:
DIV DIVISOR

B cnyuae, eciu mone DIVISOR onpeneneno kak 6aiit (DB), To onepa-
1Yl IIpeariojiaraeT aejieHue clioBa Ha 6ait. B ciyuae, ecau moine DIVISOR
onpeneaeHo Kak cioBo (DW), To onepaiius mpearosaraeT AeJeH1ue IBOITHOTO
CJIOBA Ha CJIOBO.

IMpu nenenuu, Hanpumep, 13 Ha 3, noayvaercs pe3yabrat 4 1/3. Hact-
HOE eCTb 4, a 0CTaTOK — 1. 3aMeTHM, YTO PYYHOU KATBKYIIATOP BBIIACT B 3TOM
ciayyae pesyibTar 4,333.... 3HaueHue COMEPXUT LIeJYIo YyacThb (4) U ApoOHYI0
yacTb (,333). 3nauenue 1/3 u 333... ecTb IpoOHbIE YACTU, B TO BpeMs Kak |
€CTh OCTaTOK OT JeJICHUS.

be33HakoBoe pAeAeHne: KomaHaa DIV
Komanga DIV genut 6e33HaKoBbIe UnCIa.

3HOKOBOEe AeAneHune: KomaHaa IDIV

Komanga IDIV (Integer DIVide) BbINoJHSIET OejleHUE 3HAKOBBIX
quCel.

MosbileHne NPON3BOAUTEABHOCTU

IIpu nenenun Ha crenieHb yncia 2 (2, 4, u Tak ganee) 6osee 3ppekTuB-
HBIM SIBJISIETCSI CABUT BIIPaBO Ha TpebyeMoe 4Kcio 6uToB. B cienyromux mpu-
Mepax IPEeAIIoa0XKIM, YTO ASIMMOE HaXOOUTCs B peructpe AX:

JHenenue Ha 2:
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SHR AX, 1
Jlenenne Ha 8:

MOV CL,3
SHR AX, CL

MepenoAHeHUs U NpPepbIBAHUS

Hcnone3yst komanasl DIV u ocobenno IDIV, oueHb npocTo BbI3BaTh
nepenoyiHeHue. [IpepbiBaHusI MPUBOAAT (TI0 KpaliHeil Mepe B CHUCTEME, HC-
MOJIb3YyEMON MPU TECTUPOBAHUU ITUX MPOTPaMM) K HeEMpeacKasyeMbIM pe-
3yJibTaTaM. B omnepanusx aeseHus NpeanoaraeTcs, YTo YaCTHOE 3HAUUTEb-
HO MEHBIIIE, YeM IETUMOE.

Jlenenne Ha HOJIb BceTaa BEI3LIBaeT IpepuiBaHue. Ho menenue Ha 1 re-
HEepUpYyeT YaCTHOE, KOTOPOE PaBHO JECIMMOMY, YTO MOXET TaKKe JIETKO BbI-
3BaTh IpephIBAHUE.

PexomeHayeTcs UCTTONB30BaTh CJIEAYIOIIee MPAaBUIIO: €CJIU JeTUTENb —
0aiiT, TO ero 3HaUYeHUE JOJKHO OBITh MEHBIIIE, YeM JieBblii 0aiiT (AH) neaute-
JIsL: €CJIM ACTTUTENIb — CJIOBO, TO €r0 3HaYeHUE OJIKHO ObITh MEHBIIIE, YeM Jie-
Boe cyioBo (DX) nenures.

IIpu ucnonszoBanuu KomaHasl IDIV HeoGxoaumo y4uTHIBAaTH TOT
(axt, yTo MMGO AEeTUMOE, TNOO NeTUTETh MOTYT ObITh OTPULIATEbHBIMU, a TAK
KaK CpaBHMBAIOTCSl aOCOJIIOTHBIE 3HAYEHUsI, TO HEOOXOJMMO MCMOJb30BaTh
komanay NEG st BpeMeHHOro nepeBojia OTpULATeIbHOTO 3HaYeHUsI B MO-
JIOXKUTEIbHOE.

AeAeHne BbIYNTaHueM

B cjyyae, €CJIM HaCTHOEC CJIMINKOM BEJIMKO, TO ACJICHUE MOXKHO BBITIOJI-
HUTH C MIOMOLIBIO HUKINYECKOTI'O BEIYMTAHUA.

MCTO[[ 3aKJIK0YacTCA B TOM, YTO OCJIUTEIDb BBIYUTACTCA U3 ACJIUMOI0 U
B 9TOM K€ LIUKJIC YaCTHOC YBECJINUYMBACTCA HA 1.

Bbruuranue mpomosKaeTcs, oKa AeIMMOe OCTaeTCsl OOJIbIIe AeUTe-
Js1. B cnenytolem npuMepe, AeJIMTeIb HAXOAUTCS B peructpe AX, a JeamMoe
— B BX,, yactHoe BhIpabatheiBaeTcsa B CX:

SUB CX,CX ;0ymctka yvacTHoro G20:

CMP AX,BX ;B cnyvae, ecnu pgenumoe < genutens,
JB C30 ; To BbINTK

SUB AX,BX ;BuuuTaHme penutend w3 LenuMoro
INC CX ;MHKpeMeHT 4acTHOro

JMP C20 ;MosToputb umkn C30:

RET ;YacTHoe B CX, ocTaTok B AX
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B xonue moamnporpammsl peructp CX OyaeT coaepxkaTth yacTHoe, a AX
— ocTarok. [IpuMep yMBIIIIJIEHHO TPUMUTUBEH JIs1 IEMOHCTpAllMK TaHHOM
TEXHUKU JieieHus. B ciydae, eciiv yacTHOe MoJiydaeTcsi B peTMCTpOBOi mape
DX:AX, To He0O6X0nMMO cAenaTh IBa TOTOJIHEHNS:

1. B metke C20 cpaBHuBath AX 1 BX ToibKo nipu HysieBom DX.
2. Ilocne xomanabl SUB BctaButh kKoManay SBB DX, 00.

ngueltauue: O4YeHb OOJIBIIIOE YACTHOE M MaJIbIi JCJINTECIIb MOI'YT BbI-
3BaThb ThICAYU TUKIIOB.

NMpeobpa3oBaHme 3HaKA

Komanna NEG obGecrnieunBaet nmpeobpa3oBaHUe 3HaKa JBOUYHbBIX UM -
CeJl U3 TI0JIOKUTEJIbHOTO B OTpUILIATEIbHOE U HA000poT. [IpakTruecku KoMaH-
na NEG ycraHaBiMBaeT MpOTUBOTIONOXHbBIC 3HAYEHUST GUTOB U TTproOaBiser 1.
TTpumepsr:

NEG AX

NEG BL

NEG BINAMT ; (6aiT unu cnoso B namaTu)

IIpeoGpazoBaHue 3Haka mjisd 35-OMTOBOro (Mad OOJIBIIEro) 4uciaa
BKJIIOYaeT OoJblie maroB. [Ipeamnonoxum, uro peructponas rmapa DX:AX co-
nepxutT 32-6utoBoe ABonuHOe ynciao. Tak kak komaHaa NEG He MoxeT 00-
pabaTbIBaTh IBa PErUCTPa OJHOBPEMEHHO, TO €€ MCIOJIb30BaHNE MPUBEIET K
HeMpaBWJILHOMY pe3yjabTaTy. B ciemnyroniemM npuMepe mokasaHo MUCIOIb30Ba-
Hue Komanasl NOT:

NOT DX ;WHBepTupoBaHue 6uUTOB
NOT AX ;WHBepTuposaHue 6uUTOB
ADD AX,1 ;Npubasnexne 1 k AX
ADC DX, 0 ;MNpubasneHue nepeHoca K DX

OcTtaeTrcst oHa HE3HAUUTEIbHASI TIPOOJIeMa: Hall YUCIaMu, MPeJCTaB-
JICHHBIMM B IBOMYHOM (hopMare, yIOOHO BBITIOJHSATh apu(MeTUUECKUE Orle-
paluu, ecjid caMu 4Mciia orpejesieHbl B mporpamMe. JlaHHbIe, BBOAUMBIE B
MporpaMmy ¢ JUCKOBOTO (paiija, MOTYT TakxKe UMeTh IBOUYHBINM hopmar. Ho
JIaHHbIE, BBOJAVMBbIC C KJIaBUaTyphl, ipeacrabieHbl B ASCII-dopmare.
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Xotst ASCII-Koabl ynoOHBI JUIsl OTOOpaXXeHUS 1 TieYaTu, OHU TPEOYIOT
CIeLIMAIbHBIX TTPeo0pa3oBaHuii B ABOUUYHBIN opMaT s apudMeThiecKux
BBIYUCIIEHUA.

Baxcno:

O ByapTe 0co6eHHO BHUMATEBbHBI IIPU UCITOIb30BAHUK
OIHOOANTOBBIX pErMCTPOB. 3HAKOBLIC 3HAUCHUSI 316Ch MOTYT
OBITH OT -128 mo +127.

O J1)1s1 MHOTOCJTOBHOTO CJIOXKEHUST UCTIONB3yiTe KoMaHty ADC
IUTS y9eTa IMIepeHOCOB OT MPEABIAYIINX CIOXeHMi. B ciydae,
€CJIM oTepalys BHITTOJHSIETCS B IIUKJIE, TO UCIIONb3Ysl KOMAHIy
CLC, ycranoBute ¢iar nepeHoca B 0.

O Wcnonwayiite koManasl MUL mmm DIV mist 6e33HaKOBBIX
naHHbIX 1 KoMaHasl IMUL wm IDIV n1g 3HaKOBBIX.

O IIpu neneHuu 6yabTe OCTOPOXKHBI € IIepenoTHeHUSIMU. B
ciydyae, eCJIM HyJIeBOI JeIuTeb BO3MOXEH, TO 00ecIeubTe
MPOBEPKY 3Toit oneparuu. Kpome Toro, neautenb J0JKeH
OBITH OoJIbIIE comepxxuMoro peructpa AH (mist 6aiita) unu DX
(ny1s1 cioBa).

O JI71s1 yMHOXEHUS WJIN JeJIEHUS Ha CTETTeHb JBOMKH
HUCTOJb3yiiTe caBur. CABUT BITPABO BBITTOTHSIETCSI KOMaHION
SHR mi1g 6e33HaKoBBIX TTOJIEN ¥ KOoMaHIoil SAR 1151 3HaKOBBIX
rosieii. JIyisg caBura BIeBO UCITONB3YIOTCS MIEHTHYHBIE
komanabel SHL u SAL.

O Bynpre BHUMAaTEIBHBI TTPU acCeMOIMPOBAHUY IO YMOTYAHMIO.
Hamnpuwmep, ecau mone FACT onpeneneHo kak 6ait (DB), To
komaHga MUL FACT nonaraer MmHOXUMOeE B peructpe AL, a
komaHga DIV FACT nomnaraer genumoe B peructpe AX. B
ciydae, eciu FACT ompenenen kak cioBo (DW), To komaHma
MUL FACT nonaraer MHOXMMOE B peructpe AX, a KomaHIa
DIV FACT nomnaraer genmMoe B perucTpoBoii mape DX:AX.
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O6paboTtka AaHHbIX B popmartax ASCII u BCD

Jns mosrydeHus BBICOKOW MPOM3BOIUTETLHOCTA KOMITHIOTED BBITION-
HseT apuMeTUUeCKKe oTnepallu Hall YMCJaMU B IBOMYHOM (popmaTte. DTOT
(opMaT He BBI3BIBAET OCOOBIX TPYJAHOCTEM, €CIU AJaHHbIE ONpPEIeIeHbl B ca-
Moii iporpaMmMe. Bo MHOTHX Citydasix HOBbIE JaHHBIE BBOJISITCSI TTPOTPaAaMMOIA C
knaBuatypsl B Bujge ASCII cuMBoJioB B necITU4HOM (hopMare. AHATOTUYHO
BBIBOJI MH(OpMaIIMKM Ha 3KpaH ocyiecTriasieTcs: B konax ASCII. Hanmpumep,
yuciio 23 B IBOMYHOM mipenctaBiieHuy BeImsiauT kak 00010111 v mect.17;
B kone ASCII Ha Kaxbiit cuMBOJI TpeOyeTcst oguH 6aiT 1 uncio 25 B ASCII-
KOJIe UM€eET BHYTpeHHee ITpeAcTaBIeHne mecT.3235.

ITpu nporpaMmMrUpoBaHUU Ha SI3bIKaX BHICOKOTO YPOBHSI [IJ1s1 0003Haye-
HUS TIOPS/IKA YKCJIa WK TOJIOXKEHUS AECATUUHOM 3amsiToi (TOUKM) MOXHO
MOJIOXKUThCSI HA KOMITUJISTOP. OHAKO, KOMITBIOTEP HE PACIIO3HAET ACCSATUY -
HYIO 3aIIITyI0 (TOUKY) B apu(pMeTnIecKnX noyisix. Tak KaKk ABOMYHBIE YMCIa
HE MMEIOT BO3MOXHOCTH YCTAHOBKM NECATUYHOM (MJIM ABOMYHOI) 3amsIToit
(TOUYKM), TO UMEHHO MTPOTPAMMMUCT IOJIKEH MOoapa3yMeBaTh U OMPEAEIUTD MO~
PsIIOK 0OpabaThIBaeMBIX YKCEIL.

ASCII-dopmar

HanHble, BBoguMble ¢ KiaaBuaTypsl, umeror ASCII-dopmat, Hanpu-
Mep, OykBel SAM HMMEIOT B IaMSATH IIIECTHAALIATCPUIHOE IIPEACTaBICHUE
53414D, uudpsr 1234 — mect.31323334. Bo MHoTUX ciyyasx dopMmar anda-
BUTHBIX IaHHBIX, HATIPUMED, UM YeJIOBeKa WX OMMMCAaHUe CTaTbU, HE MEHSI -
ercsa B mporpamme. Ho st BeImonHeHus apuMeTUIeCKUX OTepaiuii Haf
YUCJIOBBIMM 3HAYEHUSIMU, TAKUMMU Kak 11ecT.31323334, TpebyeTcs cieuuraib-
Has oOpaboTKa.

C NOMOIIIbIO CASAYIOMNX acCeMOIEPHBIX KOMaHIl MOXHO BBITTOJTHSTD
apudMeTHYecKre oIlepalluu HernocpeacTBeHHO Han yuciaamu B ASCII-
dopmMmare:

AAA (ASCII Adjust for Addition - koppekuus ons CNoxeHus
ASCII-kopa)

AAD (ASCII Adjust for Division - koppekuua pns geneHuns
ASCII-kopa)

AAM (ASCII Adjust for Multiplication - koppekuus Ans YMHOXEHWS
ASCII-kopa)
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AAS (ASCII Adjust for Subtraction - koppekuus Ans BbYWTaHUS
ASCII-kopa)

DTU KOMaHIBI KOMUPYIOTCS 6€3 OIepaHIOB 1 BBHITTOJHSIOT aBTOMATH -
yecKylo Koppekuuioo B peructpe AX. Koppekins HeoOxogmma, TakK Kak
ASCII-xon mpencTaBiseT TaK Ha3bIBAEMBIN PACITaKOBAHHBIA ITECATUIHBIN
dbopmar, B To BpeMsi, KaK KOMIThIOTED BBHIITOIHICT apu(PMEeTHIeCKUE OoIepa-
IIMM B TBOMYHOM (hopmare.

Cnoxenue mHoro6aitoBsix ASCII-uncen TpebyeT opraHu3auu K-
Jia, KOTOPBI BBITIOJHSIET 00pa0bOTKY CIIpaBa HaJIEBO C YYETOM IepeHoca.

BbluutaHue B ASCII-dopmare

Komanna AAS (ASCII Adjust for Subtraction — KoppeKiust 1151 BbIYU-
taHust ASCII-kKomoB) BbITIONHSIETCS aHajiornyHo koMaHne AAA. Komanna
AAS mnpoBepsieT mpaBylo 1ecT. uudpy (4etsipe 6urta) B peructpe AL. B
ciyvae, eciu 9Ta udpa gexut mexny A u F wim ¢aar AF pasen 1, To u3 pe-
ructpa AL BeruuTaercs 6, a u3 peructpa AH Bbrauraetcs 1, dmarm AF u CF
ycraHaBnuBatorcs B 1. Bo Bcex cinyuasx komanna AAS ycranapnuBaeT B () jie-
Byl10 1iecT.1i¢py B peructpe AL.

YMHoXeHue B ASClI-dopmare

Komanga AAM (ASCII Adjust for Multiplication — xoppekuus ajst
ymHoxeHUs1 ASCII-Kon0B) BHITIOTHSIET KOPPEKTUPOBKY pe3yIbTaTa YMHOXE-
Hust ASCII-konoB B peructpe AX. OnmHako, 1mecT. HU@pPbI JOJKHBI ObITH OYH-
IIEHBI OT TPOEK U TTOTyYeHHBIE JaHHBIE YK€ He OYIYT SIBIATHCS IeHCTBUTEb-
HeiMu ASCII-komamu. Hanpumep, uncio B ASCII-gpopmate 31323334 umeer
pacnakoBaHHOe necsatudHoe npenacrtasiaeHue 01020304, Kpome sToro, Hamo
ITOMHUTb, YTO KOPPEKIIUS OCYILIECTBIISICTCS TOJIBKO JIJISI OMHOTO OaliTa 3a OMHO
BBITIOJIHEHUE, TTO3TOMY MOXKHO YMHOXAaTh TOJbKO OJHO-0aiTOBBIC TIOJIST; IS
OoJiee ITMHHBIX TTOJIeH HeOOX0oMMMa OpraHU3alIus LIMKJIIA.

Komannma AAM nenut comepxxumoe peructpa AL Ha 10 (1ect.0A) u 3a-
nuchiBaeT yactHoe B peructp AH, a ocrarok B AL. Ilpenmoioxum, 94To B pe-
ructpe AL comepxurcs mect.35, a B peructpe CL — mect.39. Cnenyommue
KOMaHIBI YMHOXAIOT comepxkumoe peructpa AL Ha cogepxumoe CL u mpeo0-
pasyiot pesyabTtaT B ASCII-popmar:

AX: AND CL,OFH ;MNpeo6pasosaTtb CL B 09

AND AL,OFH ;MlpeobpasosaTb AL B 05 0005

MUL CL ;YmHOxmTb AL Ha CL 002D

AAM ;TlpeobpasoBaTb B pacnak.pgec. 0405

OR AX,3030H ;MNpeobpasosaTb B ASCII-d-T 3435

Komanga MUL renepupyer 45 (ect.002D) B peructpe AX, mmocJe 4e-
ro komanga AAM penur 570 3HaueHue Ha 10, 3amuceiBast yactHoe 04 B pe-
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ructp AH u octarok 05 B peructp AL. Komanaa OR npeobpasyer 3atem pac-
rmakoBaHHoe aecsitTuyHoe yucio B ASCII-popmar.

AeneHue B ASCIlI-popmare

Komanna AAD (ASCII Adjust for Division — Koppekiuys 1ist AeJeHUsI
ASCII-konoB) BbinojHseT KoppeKTupoBKy ASCII-koaa ae1rMmMoro a0 Hemo-
CpelCcTBeHHOro neieHus. OaHako, Mpexiae HeoOXOAMMO OYUCTUTHL JIeBble
tpoiiku ASCII-KOI0B [1J1s TTOJTy4eHUsI pacliakOBaHHOTO IECITUYHOIO (popMa-
Ta. Komanga AAD MoXeT oriepupoBaTh C AIByXOaUTOBBIMU ACTMMbIMU B PETH-
crpe AX. Ipennonoxum, uyto peructp AX comepxut aeaumoe 3238 B ASCII-
dopmate u peructp CL comepxut menureiab 37 takke B ASCII-popmate.
Crnenyioliye KOMaHAbl BBITIOJHSIOT KOPPEKIWIO IS MOCIEAYIONIEro aee-
HUS:

AX: AND CL,OFH ;MpeobpasosaTb CL B pacnak.pjec.
AND AX, OFOFH ;MpeobpasosaTb AX B pacnak.pec. 0208
AAD ;MpeobpasosaTb B ABouyHbi 001C

DIV CL ;PaspgenuTtb Ha 7 0004

Komanna AAD ymuoxaet copepxkumoe AH Ha 10 (1rect.0A), mpubas-
sisteT pesyabTat 20 (mect.14) x peructpy AL u ouninaer peructp AH. 3nave-
Hue 001C ecTb 1IecT. mpeacTaBieHUe AeCITUUHOTO yucia 28. eaurens Mo-
KT OBITh TOJIBKO 01HOOaiTOBBIN OT 01 10 09.

ABONYHO-AecaTnYHbIN dopmart (BCD)

B npensinymem npumepe menerust B ASCII-¢opmare OBLIO TTOTy4eHO
yactHoe 00090204. B ciyuae, ecinu cxkaTb 3TO 3HAYEHUE, COXPAHSISI TOJIBKO
npaBbie TMPHI Kaxxaoro 6aiita, To moaydum 0924, Takoii (popmat Ha3bIBaeT-
cs1 nBonyHoO-aecaTunIHbIM (BCD — Binary Coded Decimal) (uim ynmakoBaH-
HBIM). OH cOmepXXUT TOJIBKO AecaTUUHbIe TUMPHI oT 0 70 9. JImHa 1BOMYHO-
NeCSITUYHOTO TIpe/icTaBlieHus B Ba pa3a MeHbliie ASCII-nipeacrasieHus.

3ameTuM, OHAKO, 4To AecsatuyHoe uncio 0924 umeer ocHoBaHue 10
U, Oyay4u rpeoOpa3oBaHHBIM B OCHOBaHUeE 16 (TO ecTh, B IIECT. IIPeaCTaBIIe-
Hue), nacr 1ecr.039C.

MOXHO BBITIOJTHSTh CJIOXXEHWE W BBIYUTAHUE YMCET B JBOMYHO-IECS-
tuuyHOM npeacrapiaeHun (BCD-dopmare).
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JL1s1 5THUX LeIeld UMEIOTCS 1B KOPPEKTUPYIOIIMX KOMaH/IbI:

O DAA (Decimal Adjustment for Addition — necsatnuHas
KOPPEKIIMS JUISI CIIOKEHMST)

O DAS (Decimal Adjustment for Subtraction — gecaTuuHas
KOPPEKIIUS /15T BBIUUTAHMS)

O06paboTKa IToJIel TaKKe OCYIIECTBIISETCS IO OMHOMY OaiTy 3a OTHO
BBITIOJTHEHUE.

Npeo6pasosaHmne ASCII-dopmarta B ABONYHBIN

dopmar

BrinmonHeHue apudmernueckux onepaiuii Haj yuciaamu B ASCII unun
BCD dopmarax yno6GHO JUILb AJ11 KOPOTKUX ToJieil. B GobIIMHCTBE CilyyaeB
IUTs1 apuMeTUUeCKuX onepaiuit UCroJb3yeTcsl MpeoOdpa3oBaHue B IBOMYHBIM
dopmMmar.

[Tpaktuuecku npoie npeodpazoBanue 3 ASCII-dopmara Henmocpe-
CTBEHHO B IBOMYHBIN (hopmat, ueM rpeodpazoBanue u3 ASCII- B BCD-dop-
Mar u, 3aTeM, B IBOMUHBIN opmaT: Metox rpeodbpa3zoBaHus Oa3upyercs Ha
ToM, 4yTo ASCII-bopmaT mmeer ocHoBanme 10, a KOMITbIOTEp BHITIOJHSIET
aprudMeTHUUeCcKue orepaly TOJbKO Hajl YuciamMu ¢ ocHoBaHueM 2. [Ipoueny-
pa TIpeoOpa3oBaHus 3aKJIIOYAETCS B CJIEAYIOIIEM:

1. HaumHatot ¢ caMmoro mpaBoro 6aiita uucia B ASCII-dpopmare u 00-
pabaThIBalOT CIIpaBa HaJeBO.

2. Yoansiot Tpoiiku U3 JeBbIX 1mect.imudp kaxmaoro ASCII-6aiita.

3. Ymuoxarot ASCII-ttucdpsr Ha 1, 10, 100 (mecT.1, A, 64) u Tak nanee
U CKJIAIBIBAIOT PE3YJIbTATHI.

NpeobpasosaHne ABOUYHOTroO GOpMATA B
ASCIl-dopmar

Jnst Toro, 4TOOBI HarevaTaTh UM OTOOPa3UTh Ha SKpaHe apudMeTrIe-
CKMI pe3ynbTaT, Heobxoaumo ImpeodpasoBath ero B ASCII-dopmart. JlanHas
orepalus BKIIIoYaeT B ceOs Mpoliecc 0OpaTHBIN MpeapaymeMy. Bmecto yMm-
HOXXEHUS MCTIONIb3YyeTCs AejieHue AsonyHoro yncia Ha 10 (mect.0A) rmoka pe-
3ynbTat He OynmeT MeHbie 10. OcraTku, KOTopble JiexkaT B rpaHuiiax ot 0 10 9,
obpasytor uuciio B ASCII-popmare.
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CABUI U OKPYrA€HUue

PaccMoTpuM mpoliecc OKpymIeHUS YKUCIIa 10 IBYX JECATUYHBIX 3HAKOB
nocie 3ansroii. B ciydae, eciu ynciio pasHo 12,345, To Heo6XoguMo nprba-
BHTH 5 K OTOpachIBAEMOMY pa3psiay W CABUHYTh YKMCIIO BITPaBO Ha OJUH JIeCsI-
TUYHBIA pa3psi:

Yucno: 12,345 Mnioc 5: +5 - OkpyrnenHoe yucno: 12,350 = 12,35

B ciyugae, ecim okpyrisiemoe amncio paBHO 12,3455, To Heobxogumo
npu6aBuTh 50 ¥ CABMHYTH Ha ABa NeCATUIHBIX pa3psga. s 12,34555 HeoO-
xonumo npubaBuTh 500 1 CABUHYTH Ha TPU ASCITUYHBIX pa3psiaa:

12,3455 12,34555 +50 +500 --- 12,3505 = 12,35 12,35055 = 12,35

K uuciy, umeroniemy 1iectb 3HaKOB MOCJIE 3aMsITOM, HEOOXOAMMO MpPU-
6aButh 5000 ¥ CABUHYTH Ha YeThIpe AECITUYHBIX pa3psjaa u Tak naiee. [To-
CKOJIbKY JIaHHBIE MPEICTABISIIOTCS] B KOMIIbIOTEPE B IBOUYHOM BUIE, TO 12345
BbITISIAUT Kak 1iect.3039. [Mpubasnss S k 3039, nonyyum 303E, yto cooTBeT-
cTByeT yuciay 12350 B necsaituuHoM mpeacrasieHuu. [Toka Bce xopowo. Ho
BOT CIOBUI Ha OfIHY ABOMYHYIO Lubpy aeT B pe3yabrare wwecT.181F, wim 1675
— TO €CTb, CABUT Ha OHY ABOUYHYIO LIM(PY MTPOCTO NEJIUT YUCIO TOTOJIaM.
Ho HaM HeoOXoauM Takoi CIBUT, KOTOPbIA SKBUBAJEHTEH CIBUTY BITPABO HA
OITHY leCATUYHYIO0 1IUDpy. Takoil CABUT MOKHO OCYIIIECTBUTD AejieHreM Ha 10
(mrect.A):

llecT.303E : lecTt.A = 4D3 unun pec. 1235

IIpeobpazoanue mect.4D3 B ASCII-dopmar paet yucio 1235. Te-
Tepb OCTAETCS JIUTITL BCTABUTD 3aITSTYIO B PAaBUJIBHYIO TTO3UIIMIO yrca 12,35,
1 MOXHO BBIJIaTh Ha 3KpaH OKPYIJICHHOE U CABUHYTOE 3HAUYCHUE.

Takum 00pa3oM MOXHO OKPYIJISATh M CIBUTATh JIIOObIE IBOMYHbBIE YHC-
Ja.

TSt Tpex 3HAKOB IMOCJIE 3aMsITOM HEOOXOAMMO MPUOAaBUTh 5 U pasze-
JuTh Ha 10, 119 YeThIpeX 3HAKOB MMOCJIe 3aIsIToi: MpubaBuTh 50 U pa3neanuTh
Ha 100. Bo3aMoxxHO BBl 3aMeTWJIM Mojielib: akTop okpyriaenus (5, 50, 500 u
TaK Jiajee) Bceraa cocTapisieT moioBuHy (akTopa capura (10, 100, 1000 u tak
nanee).

KOHC‘{HO, JeCATUYHAaZA 3a1rATad B ABOMYHOM YN CJIC TOJIBKO IMOAPA3yME-
BacTCA.
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OTpI/ILI,GTeAbeIe BeAUYUHDI

HekoTtopbele TIpUMeHEHUs MpOrpamMM JAOIMYCKAalT Hajauyrde OTpulla-
TEJbHBIX BEJIMUMH. 3HAK MUHYC MOXET YCTAaHABJIMBATHCS ITOCJIE YMCIa, Ha-
npumep, 12,34-, wim nepen yuciioM -12,34. IIporpamMmMa MOXeT MpPOBEPSITh
HaJIMuMe MUHYca TIpY Mpeodpa3oBaHUM B IBOMYHBIN (popmaT. MoXHO ocra-
BUTb IBOMYHOE YKCJIO TOJOXUTEIbHBIM, HO YCTAHOBUTH COOTBETCTBYIOLIUIA
WHAUKATOP UCXOMHOM OTpulIaTeJbHOM BeanurHbL. [Toce 3aBepiieHus apud-
METMUYECKMX OTepaluii 3HaK MUHYC TPU HEOOXOAUMOCTHA MOXKET ObITh BCTaB-
sieH B ASCII noue.

B cnyuae, ecii He06X0AMMO, YTOOBI TBOMYHOE YMCIO OBLIO TaKXKe OT-
pUIIaTeIEHEIM, TO MOXHO IIpeoOpa3oBaTh, Kak o0braHo, ASCII-¢opmar B
NIBOMYHBIN. Bynbre BHUMaTeabHBI TIpU Mcnojib3oBaHunM KomaHna IMUL u
IDIV nns o6paboTku 3HAKOBBIX HaHHBIX. IS OKPYIJIEHUST OTPULIATEIbHBIX
YHUCeJl CIeayeT He TPUOaBsATh, a BBIYUTATh (hakTop 5.

Bascno:

0 ASCII-popmat TpebyeT onrH 6aiiT Ha KaxXablii CMMBOJI. B
cilyyae, eCJIM MoJie COIEpXKUT TOJIbKO Udps! ot 0 10 9, TO
3aMeHa CTaplliMX TPOeK B KaXI0M OaliTe Ha HyJU CO3MaeT
pacrnakoBaHHBIN necITUYHBIN (popmar. CxkaTue Yynciia 10 IByX
udp B GaiiTe co3maeT ymakKoBaHHBIN IeCATUIHBIN (popMar.

O ITocne ASCII-cnoxeHuss HeOOXOIUMO BHITTOJHUATH KOPPEKIINIO
¢ noMonipio kKomaHasl AAA; nocie ASCII-Beruntanus —
KOPPEKIIMS C TOMOIIBIO KOMaHAbI AAS.

0 IMpexne yeM BoinmoaHUTbL ASCII-yMHOXeH1e, HE0OXOAUMO
npeobpa3oBaTh MHOXKMMOE U MHOXHUTENb B «pacliaKOBaHHbIM
NeCSITUYMHBI» (hopMaT, OOHYJIMB B KaXXI0M OaiiTe JieBble
Tpoiiku. [Tociae yMHOXeHMsI HEOOXOAUMO BBHITIOJHUTH
KOPPEKIIMIO pe3yJibTaTa ¢ IOMOIIbI0 KOMaHabl AAM.

a IMpexne yem BoimoaHUTH ASCII-nenenue, Heo6xonMMO:
1) npeobpa3oBaTh AEIMMOE U JACJUTENb B «pacliaKOBaHHBIN
NeCSITUYHBIN» (popmar, OOHYJIUB B KaXI0M OaiiTe JeBble
TPOWKHM U 2) BHITIOJHUTH KOPPEKLIMIO AETUMOTO C ITIOMOIIBIO
koMaHnbl AAD.

O J11s1 OOJIBIIMHCTBA apU(PMETUIECKUX OTIepallid UCIIOJb3yITe
npeodpazoBanue ynceln u3 ASCII-¢popmara B 1BondHOI
¢opmart. B mpoiecce Takoro npeoodpa3zoBaHUs IIPOBEPSIIITE Ha
KoppeKTHOCTb ASCII-cMMBOJIBL: OHM TOJKHBI OBITH OT 11ecT.30
1o 111ecT.39, MOTYT COfepKaTh AeCATUYHYIO 3aIATYI0 (TOUKY) U,
BO3MOXHO, 3HAaK MUHYC.
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Aekuunsa 5.
KomMmaHAbI 06pab0oTKU CTPOK

CBOMCTBAO onepauumn HOA CTPOKAMM

YacTto ObIBaeT HEOOXOIUMO IIEpecjaaTb UWJIN CPaBHUTL ITIOJIAA JAHHBIX,
KOTOPBIC ITPEBLIIIAIOT 11O AJIMHE OJHO CJIOBO.

Hanpumep, HeoOX0nMMO CpaBHUTh OMMCAHUS WM MMEHa ISl TOTO,
YTOOBI OTCOPTUPOBATH UX B BOCXOSIIIEH MOCAEN0BATEIbHOCTU. DIEMEHTHI Ta-
Koro (popMaTa U3BECTHBI KaK CTPOKOBBIE TAHHBIE U MOTYT SIBJISITHCS KaK CUM-
BOJIbHBIMM, TaK 1 YMCIOBBIMU. [1J151 00pabOTKM CTPOKOBBIX JaHHBIX ACCeMO-
Jiep UMeeT IISITh KoOMaHA 00pabOoTKU CTPOK:

0 MOVS — nepecyiath O1UH 0alT WX OTHO CJIOBO U3 OJHOM
00J1aCTH MMAMSTH B IPYTYIO;

ad LODS — 3arpy3utb 13 maMsITU OJuH OaiiT B peructp AL wiu
OIHO CJI0BO B peructp AX;

0 STOS — 3anucatb conepxkumoe peructpa AL uiau AX B
MaMsITh;

a CMPS — cpaBHUTH COAECPKUMOE ABYX 00J1acTell aMsITH,

pasMepoM B OOWH OailT UJIM B OJHO CJIOBO;

ad SCAS — cpaBHUTb copepxkumoe peructpa AL wm AX ¢
COIEPKUMBIM TTAMSITH.

IMpedpukc REP no3BoJisieT 3TUM KOMaH1aM 00pabaThiBaTh CTPOKU JIIO-
00I1 ITMHBI.

[lenmoueuHast KOMaH/1a MOXET ObITh 3aKOAMPOBaHA JIJIsI TOBTOPSIOIIIEH -
¢s1 00pabOTKM OAHOTO OaiiTa WM OJHOTO CJIOBA 32 OAHO BeiNoJHeHue. Hanpu-
Mep, MOXHO BbIOpaTh «0aNTOBYI0» KOMaHIy /ISl 00pabOTKM CTPOKM C HeYeT-
HbIM YMCJIOM OalT UM «IByXOAMTOBYIO» KOMaHAy IiJii 00pabOTKU YeTHOTO
yucia 6auT.
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Hanpumep, MOXXHO KoaupoBaTh onepaHibl st KoMaHasl MOVS, Ho
onyctuth ux 11t MOVSB u MOVSW. OTu KomaHIbl MpearosaramT, 4To
peructpsl DI u SI copepxkar oTHOCUTEbHbIE aipeca, yKa3blBalollre Ha Heo0-
XOAMMBIE O0JIACTU MaMsITH (11 3arpy3Kd MOXHO MCMOJb30BaTh KOMaHIY
LEA). Peructp SI 00BIYHO CBSI3aH C PErMCTPOM cerMeHTa qaHHbiXx — DS:SI.
Peructp DI Bcerma cBsizaH ¢ perucTpoM IOMOJHUTEIbHOTO CerMeHTa —
ES:DI. CnenoBarensHo, komanael MOVS, STOS, CMPS u SCAS TpeOyoT
uHUMaau3auuu peructpa ES (o6b1uHO agpecom B peructpe DS).

REP: MNpedunkc noBTOPEHNS LLeno4YeyHomn
KOMQHAbI

HecMoTtpst Ha TO, YTO 1LIeMMOYEYHbIE KOMaH/Ibl UMEIOT OTHOIIIEHUE K OI-
HoMy OaiiTy win ogHomy cioBy, npedukc REP obecrnieunBaer nmopropeHue
KOMaH 1bl HecKoJIbKO pa3. [Ipedukc KogupyeTcs HEMmOCPeACTBEHHO Mepe/ Lie-
rnoyeyHoir komaHnou, Harpumep, REP MOVSB. [lnsa ucrnonas3oBaHust Tpe-
¢uxkca REP HeoOxonumo ycTaHOBUTH HayajdbHOE 3HaYeHue B peructpe CX.
ITpu BeIMONHEHMU 1IeMTOYeUYHON KoMaHabl ¢ npedukcom REP mpoucxoaut
yMeHbllleHe Ha 1 3HaueHus1 B peructpe CX 10 HyJsl.

Takum o6pa3oM, MOXXHO 00pabaThIBATh CTPOKHU JIIO00I IJIMHEL.

@j1ar HalpaBJIieHUsT OIpelesisieT HalpaBJICHUE TTOBTOPSIOIIEICS OITe-
panuu:

O IIJISI HATTpaBJIEHMSI CJieBa HAIpPaBO HEOOXOAUMO C TTOMOIIIbIO
komaHabel CLD ycranoButs ¢utar DF B 0;

O IIJIS1 HATTpaBJIeHUs CIIpaBa HaJIeBO HEOOXOIMMO C TIOMOIIIBIO
komaHabl STD ycranoButs ¢aar DF B 1.

B cnenywoinemM npumepe BBHINMOJHsSIETCS Tepecbuika 20 Oalt u3
STRINGI1 B STRING?2. IpennonoxuM, uro 06a peructpa DS u ES unuima-
JIU3UPOBAHbBI 3IPECOM CEIMEHTA JaHHBIX:

STRING1 DB 20 DUP('=")

STRING2 DB 20 DUP(" ')

CLD ;Cbpoc ¢nara DF

MOV CX, 20 ;CuyeTuuk Ha 20 OanTt

LEA DI, STRING2 ;Appec obnactu “"kypa”
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LEA SI,STRING1T ;Ampec obnactu "oTkypa"

REP MOVSB ;MepecnaTb AaHHbie

ITpu BeimonHeHnu koMana CMPS u SCAS Bo3MmokHa ycTaHOBKa hJia-
T'OB COCTOSIHUSI, TAK UTOOBI OTlepaliysl MOTJia MpeKpaTUThCs cpasy nocje ooHa-
pyXeHusi HeobxoauMoro ycioBusi. Huke mpuBeaeHbl MoaudbUKalMU Tpe-
¢ukca REP mist aTux ueneii:

O REP — moBTtopsiTh onepanuio, moka CX He pasHo 0;

0 REPZ wiu REPE — noBTopsTh onepauuio, noka daar ZF
MOKa3bIBaeT «PaBHO WM HOJIb».

g IMpekparute onepanuio npu daare ZF, ykaspiBatonieMy Ha He
PaBHO WU He HOJIb uiu ipu CX paBHOM 0;

O REPNE i REPNZ — noBTopsaTh onepanuio, rmoka ¢iar ZF
TTOKa3bIBAeT «HE PABHO WJIU HE HOJIb».

0 IMpekparuts onepauuio nipu duare ZF, ykaspiBarolieMy Ha
«paBHO WY HyJib» Wi 1ipu CX paBHbIM 0.

MOVS: lNepechbiAKa CTPOK

Komanga MOVS c npedbuxcom REP u anuHoii B peructpe CX MoxXeT
BBITMTOJIHSITH TIEPECHUIKY JII0O0T0 uKciia CMMBOJIOB. st o6acTu, MpUHUMAlO-
el CTPOKY, CETMEHTHBIM PerucTpom, sipasiercs peructp ES, a peructp DI
CONIEP>KUT OTHOCUTENIBHBIN aapec 06aacTu, nepenatouieit ctpoky. CerMmeHT-
HBIM PEeTUCTpOM siBiisieTcst peructp DS, a peructp SI coaepXuT OTHOCUTENb-
Hblit anpec. TakuM 0O6pa3oM, B Hauaje MporpaMMbl Nepes BHITOJHEHUEM KO-
MaHapl MOVS HeoOXoauMMO WMHUIIMAIU3UpoBaTh peructp ES Bmecrte ¢
peructpom DS, a Takxe 3arpy3uTh TpeOyeMble OTHOCUTEJIbHBIE apeca noJei
B peructpsl DI u SI.

B 3aBucumocTu ot cocrostius ¢iaara DF komanga MOVS nipousBoaut
yBeJIMUCHUE WM YMEHbIIIeHre Ha 1 (11 6aiiTa) My Ha 2 (IS CJIOBa) COmep-
xumoro peructpoB DI u SI. [IpuBeaeM KoMaHIbI, 5KBUBaJCHTHBIC LIEIIOYEY -
Hoit komanae REP MOVSB:

JCXZ LABEL2
LABEL1: MOV AL, [SI]
MOV [DI], AL

64 KomMaHAbI 06paboTKu CTPOK

INC/DEC DI ;WUHKpEMeHT unn aekpeMeHT
UNC/DEC SI ;WHKpeMeHT unan AeKpemMeHT
LOOP LABEL1

LABEL2:

LODS: 3arpy3ka CTPOKMU

Komanma LODS 3arpyxaet u3 namsti B peructp AL oauH GaiiT uiu B
peructp AX ofHO CJIOBO. Afipec maMsiTy onpeaessercs peructpamu DS:SI. B
3aBUCHMMOCTH OT 3HaueHus (uiara DF mpoucxoauT yBeauyeHue Wik YMEHb-
meHue peructpa Sl.

ITockonbky omHa komaHma LODS 3arpyxaeT peructp, To ImpakTuiec-
Ko#t mosib3bl oT npepukca REP B nanHHOM citydae Het. YacTo mpocTast KomaH-
na MOV nonHocTtelo agekBaTHa komaHae LODS, xotst MOV reHepupyeT Tpu
baiiTa MammHHOTO Koma, a LODS — Tonbko onuH, HO TpeOyeT MHUIIMATA3a-
muto peructpa SI. MoxHo ncrnonb3oBath Komanay LODS B ToMm cirygae, Kor-
Jla TpeOyeTCsl MPOJABUTATLCS BAOJb CTPOKU (110 OAWTy WIJIM TI0 CJIOBY), TIPOBE-
psAst 3arpykKaeMblif peTUCTP Ha KOHKPETHOE 3HAYCHUE.

Komannpl, skBuBajieHTHbIE KoMaHae LODSB:

MOV AL, [SI]
INC SI

STOS: 3anucb CTPOKU

Komanma STOS 3anucsiBaeT (coxpaHsieT) coaepxxumoe peructpa AL
nau AX B 6aiiTe WK B CJIOBE MaMsITU. Aipec aMsITU Bcerna MpeacTaBisieTcst
peructpamu ES:DI. B 3aBucumoctu ot psiara DF komanga STOS Takxke yBe-
JIMYMBAET UJIM YMEHbIIaeT aapec B peructpe DI Ha 1 s GaiiTa wiuv Ha 2 1ist
cJoBa.

[Tpaktnueckas nmonb3za komaHabl STOS ¢ npedpukcom REP — nHum-
anu3auusl 00J1acTU JAaHHBIX KOHKPETHBIM 3HaYeHWEM, HalpuMep, OYMCTKa
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nucruieitHoro 6ydepa npobenamu. diauHa obiactu (B 6GaiiTax WM B CJIOBax)
3arpyxaercs B peructp AX.

Komannpr, axBuBaneHTHbIe KoMaHae REP STOSB:

JCXZ LABEL2

LABEL1: MOV [DI], AL

INC/DEC DI ;WHKpEMEHT wnu [EeKPEMEHT
LOOP LABEL1

LABEL2:

CMPS: CpaBHeHue CTpoK

Komanma CMPS cpaBHuBaeT comepXumoe OTHOM O0JIACTU MaMSTHU
(ampecyemoii peructpamu DS:SI) ¢ comepxuMbIMu Ipyroit obaactu (aapecy-
emoit kak ES:DI). B 3aBucumoctu ot ¢pirara DF xomanga CMPS takxe yBe-
JINYMBACT WIX YMeHbIaeT aapeca B peructpax SI u DI Ha 1 nis Gaiita wim Ha
2 ms cnoa. Komanga CMPS ycranasnmmuBaet ¢iaru AF, CF, OF, PF, SF u
ZF. IIpu ucnonp3oBanuu npeduxkca REP B perucrpe CX goykHa HaXOAUTb-
cs uMHa cpaBHMBaeMbIx noieit. Komanma CMPS mMoxkeTr cpaBHUBaTH J11000¢€
yucyio 0aiT unu cios.

PaccMoTpuM mpoliecc cpaBHEHHUS! ABYX CTPOK, COAEPXalllMX MMEHa
JEAN u JOAN. CpaBHeHue nobaiiTHO clieBa HApaBO MPUBOAUT K CIEIYIO-
memy:

J o J PaBHO
E: 0 He paBHo (E meHbuwe 0)
A A PaBHO
N : N PaBHO

CpaBHeHHUE BceX YeThIpeX OalT 3akaHuyMBaeTcs cpaBHeHHMEM N:N —
paBHO/HYIb. Tak Kak UMeHa «He paBHBI», OMepalnsl JOKHA TIPEKPaTUThCS,
Kak TOJIbKO OyieT 00HApYXEeHO YCIOBUE «HE PABHO».

s atux neneit komanaa REP umeer mogudukanuio REPE, kotopas
MOBTOPsIET CpaBHEHUE A0 TeX IMOp, IMOKa CPaBHUBAEMbIe 2JIEMEHTHI PaBHBI,
wim peructp CX He paBeH HyJ0. KonupyeTcsi moBTOpsitoleecs: OMHOO0aNTO-
BOE CpPaBHEHUE CJENYIOIINM 00pa3oM:

REPE CMPSB

66 KomMaHAbI 06paboTKu CTPOK

SCAS: CKaHUpOBOHUE CTPOK

Komanna SCAS otnuyaetcst ot KomaHasl CMPS teM, 4To cKkaHuUpyeT
(TIpocMaTpUBaeT) CTPOKY Ha OIpeAesieHHOe 3HaueHue OaiitTa WJIM CJIOBa.
Komanma SCAS cpaBHUBaeT comepkuMoe 00JiacTM TaMsTh (aapecyeMoi
peructpamu ES:DI) ¢ conepxxumbim peructpa AL unu AX. B 3aBucumMocTu ot
sHaueHus1 gaara DF komanma SCAS Takke yBeJIMIMBAET WIM YMEHBIIACT aJl-
pec B peructpe DI Ha 1 mis 6aitta wim Ha 2 s cnoBa. Komanma SCAS ycra-
nasiuBaet ¢uaru AF, CF, OF, PF, SF u ZF. I1pu ucnonb3oBanuu npeduk-
ca REP u 3nauenuss miuabl B peructpe CX komanHga SCAS moxer
CKaHUPOBATh CTPOKU JIIOGOI JUTUHBI.

Komanma SCAS ocobGeHHO noie3Ha, HallpuMep, B TEKCTOBBIX peIaKTO-
pax, rae mporpaMMa J0JKHa CKAaHMPOBATh CTPOKM, BHITIONHSIST TIOMCK 3HAKOB
MMyHKTYyalMK: TOUEK, 3aIsIThIX U MPOOesIoB.

Komanga SCASW ckaHupyeT B TaMsITU CJIOBO Ha COOTBETCTBHE 3HaYe-
Huto B peructpe AX. I1pu ucnonpzoBanuu komana LODSW wi MOV s
MePECHIIKU cIoBa B perucTp AX, ciiefyeT MOMHUTh, YTO NIEPBbIii 0T Oy1eT B
peructpe AL, a Bropoii 6aiiT — B peructpe AH. Tak kak komanga SCAS cpaB-
HUBaeT OaiiThl B 0OpaTHOM MOCIEA0BATEIbHOCTH, TO ONIEPALIMsI KOPPEKTHA.

CKAHMpOBAHUE U 3AMEHA

B mporiecce 06paboTKM TEKCTOBOM MH(MOPMAIIMA MOXET BO3SHUKHYTD
HEOOXOIMMOCTh 3aMEHBI OIPEeIEeHHBIX CHMBOJIOB B TEKCTE Ha JIpyrve, Ha-
MIpUMep, TOACTAHOBKA MPOOEIOB BMECTO PA3IUYHBIX PEJAKTUPYIOIIUX CUM-
BOJIOB. B mpuBeeHHOM HUXe (hparMeHTe MPOTrpaMMbl OCYIIECTBIIIETCS CKa-
HupoBaHue ctpoku STRING u 3ameHa cuMmBoJia amriepcasn (&) Ha CUMBOJI
npobena.

Korma xomanga SCASB o6HapyXuT cuMBOJI & (B IIpyMepe 3TO OyaeT
no3uuust STRING+8), To onepanus cKaHUpOBaHUSI IIPEKPATUTCS U PETUCTP
DI 6yaet conepxats anpec STRING+9. Jlng nonydyeHust aapeca cumBoia &
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He00XOIMMO YMEHBIIUTH comepkumMoe DI Ha emrHMITY U 3amvcaTh 1O TTOJTY-
YEeHHOMY allpecy CMBOJI ITpobera.

STRLEN EQU 15 ;[nunHa nons

STRING STRING DB 'The time&is now’

CLD MOV AL, "&" ;UCKOMbIi CUMBON

MOV CX, STRLEN ;[lnnHa nong

STRING LEA DI,STRING ;Anpec nongs

STRING REPNE SCASB ;CkaHupoBaTb

JNZ K20 ; CumBon HangeH?

DEC DI ;[la - ymeHbWMTb agpec

MOV BYTE PTR[DI], 20H ;MopcTtaBnTb npoben
K20: RET

AABTEPHATUBHOE KOAUPOBOHUE

ITpu ucnonv3oBaHum komannx MOVSB wiu MOVSW AccembGiep
TMpernoaraeT HaJIMuue KOPPEKTHOM JJIMHBI CTPOKOBBIX JAHHBIX 1 HE TpeOyeT
KOIMPOBaHUS ornepaHaoB B komaHne. s komanasl MOVS niuHa nomxHa
OBITh 3aKOAMpoBaHa B onepaHaax. Hanpumep, eciu noas FLDA u FLDB on-
penesneHsl Kak 6aiitoBbie (DB), To komanaa REP MOVS FLDA,FLDB npea-
T10JIaraeT ITOBTOPSIONIYIOCS IepechulKy 0aiiToB 13 nonst FLDB B moe FLDA.
DTy KOMaHIly MOXHO 3aMucarh TakKe B CAEAYIOLIEM BUIE:

REP MOVS ES:BYTE PTR[DI],DS:[SI]

Opnaxko 3arpyska peructpoB DI u SI agpecamu FLDA n FLDB 06s13a-
TeJIbHA B JTIOOOM ClIydae.

Ayo6AnposaHme o6pasua

Komanna STOS GbiBaeT mosie3Ha Jjis1 yCTAHOBKU B HEKOTOPOIi o6J1ac-
TU OINpenesIeHHBbIX 3HaYeHUid 0aiiToB M cjoB. s mybirpoBaHust obpaslia,
JUTMHA KOTOPOTO TMPEBBIIIAET pa3Mep CI0Ba, MOXHO MCIOJIb30BaTh KOMaHIy
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MOVS ¢ HeGoabioit momudukauueir. [Ipeamnosoxum, 4To HEOOXOAUMO
c(hopMUpOBaTh CTPOKY CJIEAYIOIIETo BUA:

hkk——m—kkhk——— Kk hk——— Xk k———k kK ———

BmecTo TOr0, 4TOGKI ONpPEAEIITh MOJIHOCThIO BCIO CTPOKY, MOXKHO OII-
peIeUTh TOJILKO MEPBBIC IIECTh OAUTOB. 3aKOOMPYyeM 0o0Opa3el] HeIOCPEACT-
BEHHO Tepel 06padbaThIBAEMOI CTPOKOM CISAYIOIM 00pa3oMm:

PATTERN DB "s#x---"
DISAREA DB 42 DUP(?)

CLD

MOV CX, 21

LEA DI, DISAREA
LEA SI, PATTERN
REP MOVSW

B mpouecce BeimonHeHus kKomaHna MOVSW cHauana nepechuiaeT
nepBoe ciaoBo (**) u3z obpasua PATTERN B nepsoe cioBo obaactu DIS-
AREA, 3ateM — BTOpoe cJioBo (*-), MOTOM TpeThbe (--).

K stomy MmomenTy peructp DI 6yneT conepxath anpec DISAREA+6, a
peructp SI — PATTERN+6, KoTopslii Takke siBisieTcs anpecom DISAREA.
3arem komaHaa MOVSW aBromatuuecku AybOaupyeT obpasell, mepecbuias
nepBoe cioBo u3 DISAREA B DISAREA+6, uz DISAREA+2, B DIS-
AREA+8, uz DISAREA+4 B DISAREA+10 u tak nanee. B pe3yiabrate 06pa-
3e1 OyJIeT MOJIHOCThIO TTpoayoIMpoBaH 110 Beeit oomact DISAREA.

JIaHHYIO TEXHUKY MOXHO MCITOIb30BaTh IS IyOJIMpPOBaHMS B 00J1aCTH
nmaMsITH J1000ro oopasia J000i 1iuHEL. O6pa3ell JoJKeH OBITh PACIIOIOXEH
HETOCPENCTBEHHO TIepe]] MTPUHUMAIOIIEH 00J1acThiO.

Bascno:

0 s menoyeunbrx koMang MOVS, STOS, CMPS u SCAS He
3a0bIBaiiTe MHULMATU3UPOBATh peructp ES.

O CopaceiBaiite (CLD) wim ycranapnusaiite (STD) ¢aar
HarmpaBJieHWsI B COOTBETCTBUM C HaIlpaBJIeHUEM 0OPabOTKH.

O He 3a6niBaiite yctaHaBiuBath B peructpax DI u SI
HeobxoauMble 3HaYeHus. Hanmpumep, komanga MOVS
npenamnonaraet onepanasl DI,SI, a komanga CMPS — SI,DI.
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O

HNuuumanusupyiite peructp CX B COOTBETCTBUM C
KOJIMYECTBOM OANTOB WJIU CJIOB, YUYACTBYIOLIMX B Mpoliecce
00paboTKH.

Jns o6p1uHOM 06paboTky ncnob3yiite npedukc REP mis
komaHn MOVS u STOS 1 MoauduiimpoBaHHBIN TTpedUKC
(REPE unu REPNE) ans komann CMPS u SCAS.

IToMmHuTEe 06 OOpaTHOM MOCIENOBATEILHOCTY OATOB B
CpaBHHUBaeMBIX CJIOBaX MpHU BhIToaHeHM KoMaHna CMPSW u
SCASW.

ITpu o6paboTke cripaBa HAJIEBO YCTAHABIMBAITE HAYaJIbHbBIE
azpeca Ha nocyeJHUi 6aiiT o6pabaTeiBaemoii obnactu. B
ciyyae, eciu, Hanpumep, moie NAME] umeet piuny 10
0aifToB, TO IJ1s1 MOOATOBOI 0OPAOOTKM JaHHBIX B 3TOM
obJiacTu cripaBa HajJleBO HaYaJIbHBIN aipec, 3arpy>KaeMblid
komaHmoii LEA, nomxeH 661t NAME1+9. 1151 06paboTku
CJIOB HavyaJlbHBI anpec B 3ToM ciydyae — NAME1+8.

70 O6paboTka Tab6AUL,

Aekuunsa 6.
O6paboTka TadAnL,

OnpeaeAeHne TabAauy,

MHorue mporpaMMHbIe TIPUMEHEHUS MCTOJIb3YIOT TaOJIMYHYI0 Opra-
HU3alLIMIO TAaKWX JaHHBIX, KaK UMEeHa, OTMCaHUsI, pa3Mephl, IieHbl. OTipenesne-
HUE U MCTIOJIb30BaHUE TaOIUIL BKJIIOYAET OJHY HOBYIO KOMaHIy Accembiepa
— XLAT. Takum 06pa3om, UCTIOJIb30BaHUE TaOIUI] — 3TO JIMIIb €0 TEXHU-
KU Y TIPUMEHEHUSI 3HAHU, TTOJTyYeHHBIX U3 MIPEIbIIYIINX T1aB.

OpraHu3anys morcka B TabJIM1Ie 3aBUCUT OT CITOco0a ee OnpeaeeHUsI.
Cyl1iiecTByeT MHOTO Pa3JIMYHbIX BAPMAHTOB OMpeaeeHUs TabIuIl U aJrOpUT-
MOB TTOMCKA.

1t 006JIeTYeHUsT TaGIMIHOTO TIOUCKA OOJBITMHCTBO TAOJIHUIL OTIpee-
JITIOTCS CUCTEMATHYHO, TO €CTh, 3JEMEHTBI TaOJIWIbI UMEIOT OXVMHAKOBBINA
(opMat (CMMBOJIBHBIN WJIW YKCJIOBOI), OAMHAKOBYIO JUIMHY W BOCXOJSIIIYIO
VT HUCXOISIIYIO TIOC/IEI0BATEIbHOCTD 3JIEMEHTOB.

BosbMeM, K IIpUMepYy, CTEK, MPEACTABISIOMINI CO00M TabInILy U3 64-x
HEeVMHULIMATU3UPOBAHHBIX CJIOB!

STACK DW 64 DUP(?)

CJ'[CZ[YIOH.[I/IG JIBE TaOJIUILIBI MHUIWAJIU3UPOBaAHbl CUMBOJIBHBIMU U YHUC-
JIOBBIMHM 3HAYCHUSAMMU

MONTAB DB "JAN', "FEB', 'MAR", ... , 'DEC’
COSTAB DB 205,208,209,212,215,224, ...

Tabauua MONTAB onpenensier andaBuTHbIe aO0OpeBUATYPhI MeCs -
neB, a COSTAB — omnpenenseT Tabanily HOMEepOB ciIyXaiux. Tadmmiia Mo-
KET TaKXKe CoIepKaTh CMEIIaHHbIE TaHHBIE (PETYISIPHO YepeAYIOIINECS YHC-
JIOBBIE W CHMBOJIbHBIE Toyis). B ciemyromieit acCOpTMMEHTHO# TabJuiie
KaXKIbIil YMCIIOBOI 3JIeMEHT (MHBEHTapHBIN HOMEP) UMeeT ABe HUMPHI (0nnH
0aliT), a KaXIblii CHMBOJIbHBIN 3JIEMEHT (HaUMEHOBaHUE) UMEET AEBSITh Oali-
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ToB. ToukM, IMOKa3aHHbIE B HAUMEHOBAaHUU <<Paper» JOIIOJHAIOT JJIUHY 3TOTO
roJist 1o 9 6aiit. Touku TIOKa3bIBaIOT, YTO HEAOCTAIOLICC ITPOCTPAHCTBO A0JIXK-
HO IMMPUCYTCTBOBATb. BBoauTh TOUKM HEOOSI3aTENbHO.

STOKTBL DB 12, 'Computers’, 14, "Paper.... ', 17, 'Diskettes’
JIJ1s1 ICHOCTH MOKHO 3aKOAMPOBATh DJIEMEHTBI TAOIMIILI BEPTUKATILHO:
STOKTBL DB 12, ‘'Computers’ DB 14, ‘"Paper...." DB 17, 'Diskettes’

PaccmoTpuMm Terneph pasiumyHble CIIOCOObI MCIOJIb30BaHUS TaOJIUIl B
rporpamMmax.

MpsiMon TAGAUYHDBIN AOCTY

IIpenmnonaoxuM, 4To MOJb30BaTeNIb BBEJ HOMep Mecsiia — 03 u mpo-
rpamMma JIoJKHa IpeoOpa3oBaTh 3TOT HOMEP B ajipaBUTHOE 3HaYeHne March.
IIporpamMma 1ij1s1 BBIIOJIHEHUSI TAKOIO IIPe0Opa30oBaHsl BKIIOYAET OIpeaee-
HUe TabauIIbl a1(aBUTHBIX HA3BaHUM MeCSILIEB, UMEIOIIUX OJAUHAKOBYIO JIJTU -
Hy. Tak Kak camoe JUIMHHOE Ha3BaHUe — September, TO TabJMIIA UMEET Clie-
NYIOLIUA BU:

MONTBL DB ‘'January..' DB 'February.’ DB 'March....’

Kaxnprii aaeMeHT TabauMIbl UMeeT UIMHY 9 Galit. Apec 3JIeMEHTa
'‘January' — MONTBL+0, 'February’ — MONTBL+9, 'March’' — MONT-
BL+18. JInsa noxamm3anuuy Mecsa 03, mporpaMma J0KHA BBIIOJTHUTD ClIe-
JyIolee:

1. IIpeoGpazoBath BBeaeHHbIII HOMep Mecsiia u3 ASCII 33 B iBonuHOe
03.

2. Boruectb eauHuUIily U3 Homepa Mecsita: 03 — 1 =02 3. YMHOXUTb pe-
3yJbTaT Ha JUIMHY 2JeMeHTa (9): 02 x 9 = 18 4. [1pubaButh npousseaeHue (18)
K aagpecy MONTBL; B pe3yabTaTe monydyuTcs: aapec TpeOyeMoro Ha3BaHUsI
Mmecsia: MONTBLA+18.

OnucaHHas TeXHUKa pabOTHI ¢ TaOJMIIe!l HA3bIBA€TCS IPSIMBIM Tald-
JIMYHBIM 10CTYNOM. [10CKOIBKY JaHHBII aJITOPUTM HEITOCPEACTBEHHO BLIUKC-
JISIET afgpec HeoOXOAMMOTrO 3JIEMEHTA B TaOJIMIIE, TO B IpOrpaMMe He TpedyeT-
CsI BBIMIOJIHSITH OTlepalliy TTOMCKA.

Xots1 mpsiMast TabauuyHas aapecanys oueHb 3G PeKTUBHA, OHA BO3-
MOXHAa TOJBKO TPU IOC/IeA0BaTENbHON opraHu3anuuu. To ecTb MOXHO HC-
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MOJIb30BaTh TaKWE TAOJIUIIbI, €CJIM 3JIEMEHTHI PacoiaraloTcsl B peryJIsipHOit
nocienosareabHocTy: 1, 2, 3,... miau 106, 107, 108,... niau gaxe 5, 10, 15. Oxn-
HaKo, He BCeraa TabIuIIbl ITOCTPOSHBI TAKUM 00pa3oM.

TaBAMYHBbIN NOUCK

HexkoTtophbie TaGIMILIBI COCTOAT U3 YKCEJT, HE UMEIOLIMX BUIUMOM 3aKO-
HOMEPHOCTHU. XapaKTepHbI NpuUMep — TabJIMla UHBEHTAPHBIX HOMEPOB C
MoCJIeIoBaTeIbHBIMUA HOMepaMu, Haripumep, 134, 138, 141, 239 u 245. dpy-
roil TUI TaOJIUIL] COCTOUT U3 paclpele/IeHHbIX 10 PAHXUPY BEJIUYUH, TAKUX
KaK IOJOXOMIHBIN HAJIOT.

Ta6AMLbI C YHUKOABHBIMU SA€MEHTAMMU

M HBeHTapHbIe HOMepa 00JbIIMHCTBA (DMPM YACTO HE UMEIOT MOCJIE0-
BaTtesibHOTrO nopsiaka. Homepa, 00bIYHO, TPYIITUPYIOTCS MO KATErOpusiM, mep-
Bble LIM(DPBI YKa3bIBAIOT HA MeOeJIb WK MPUOOPHI, WK HoMeD oTaesa. Kpome
TOTO, BpEMsI OT BDEMEHM HOMEpa yOAISIOTCS, a HOBbIE 100aBistoTcs. B Tabnu-
116 HEOOXOMMO CBSI3aTh MHBEHTApHbIEe HOMEPA U UX KOHKPETHbIE HAUMEHO-
BaHUs (U, eciiu TpebyeTcsl, BKIIOUYUTh CTOMMOCTb). UHBEHTapHbIe HOMEpa U
HaMMEHOBAHMSI MOTYT ObITh OIpPeNeIeHbl B Pa3IMYHbBIX TA0JMIAX, HATPUMED:

STOKNOS DB 101", "107", "109", ...
STOKDCR DB "Excavators', "Processors’, "Assemblers’, ...
WJIN B OMHOM TabIuUIIe, HAIIpUMEP:

STOKTAB DB 101", "Excavators’ DB 107", 'Processors’
DB "109°, 'Assemblers’

Ta6AnLbI C POHXUPOBAHUEM

TTogoXoMHBIM HAJIOT JaeT XapaKTePHBIN MpUMep TaOGIHIILI C PAHXKHUPO-
BaHHbIMU 3HaueHusIMU. [IpeacrtaBum cebe Tabiully, COAEpXKAlIyI0 pa3Mepbl
JIOXO/IOB O0J1araeMbIX HaJoraMu, TIPOLIEHT HaJlora U MOMPaBOYHBIN KO3 hu-
IIUEHT:

B HanoroBoii TabyiKile MPOLICHT YBEJIUYMBAECTCS B COOTBETCTBUU C yBE-
JIMYEHUEM HaJIoroo0jiaraeMoro 10xoaa. DJaeMeHThl TaOIUIIbI TOXOI0B COaep-
KaT MaKCUMaJIbHbIE BEJIMYMHBI JJIs1 KaXKI0ro I1ara:

TAXTBL DD 100000, 250000, 425000, 600000, 999999
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st OpraHM3alMy MOUCKA B TAKOH Tabauie, nporpaMma CpaBHHUBAcCT
JIOXOJ HAJIOTOIIaTe IbIIMKa C TAOJIMYHBIM 3HAaYEHUEM J0XO0Aa:

a €CJIM MEHbIIIEe WU PABHO, TO UCIOJIb30BATh COOTBETCTBYIOLIU I
MPOLIEHT U MOTPaBKY;

ad €CJIM OOJIbIIIE, TO MEPEUTH K CIeAYIONIEMY JIEMEHTY TaOJIMIIbI.

TabAMLbI C SAEMEHTAMMU NEePEMEHHON AAUHbI

Cyl1ecTBYIOT TaOIULIBI, B KOTOPBIX 3JEMEHTHl MMEIOT MePEeMEHHYIO
nuHy. Kaxaelil aJieMeHT TaKoil TaGJIMIIBI MOXKET 3aBEPIIAThCS CIIELIMaIbHBIM
CHMBOJIOM OrpaHuuutesneM, Hampumep, IiecT.00; KoHel TaGJauLBl MOXHO
0003HaunTh orpaHmuureieM iect.FF. B aToM cirydae Heo6xoguMo rapaHTH-
pOBaTh, YTOOBI BHYTPU 3JIEMEHTOB Ta0JIMILIBI HE BCTPEUAIUCh YKa3aHHbIE Orpa-
Huuutenu. [ToMHUTEe, YTO TBOMYHBIE YKMCIIA MOTYT BhIPAXKAThCS JTIIOOBIMU OU-
TOBBIMU KOMOMHALMSIMU. JIJ15T TTOMCKa MOXKHO MCITOJIb30BaTh KoMaHIy SCAS.

TpaHcAupyowas KoMmaHaa XLAT

Komanma XLAT TpaHcaupyeT coaepxXuUMoe OmHOro Oaiita B apyroe
npenonpeneseHHoe 3HadyeHue. C nmomoiibio koMaHasl XLAT MoXHO mpoBe-
PUTh KOPPEKTHOCTb CONEPXKUMOTO 3JeMEeHTOB AaHHBbIX. [Ipu mepenaye maH-
HBIX MeXIy NepcoHaabHbIM KoMmbioTepoM 1 EC DBM (IBM) ¢ nomoliibio
KoMmaHIbl XLAT MOXHO BBIIIOJIHUTH IIePEKOAUPOBKY JaHHBIX MEXITy (hopMa-
tamu ASCII u EBCDIC.

B cnenyromiem npumMepe rporcxoaut npeodpazoBanue mudp ot 0 g0 9
u3 kona ASCII B xon EBCDIC. Tak kak npeacraBinenue undp B ASCII BbI-
rsaauT Kak 1ect.30-39, a 8 EBCDIC — mect.FO-F9, To 3aMeHy MOXHO BbI-
nosHUTh KoMaHaoit OR. OnHako, TOMOJHUTENbHO TPeodpa3yeM BCe OCTallb-
Hbie konbl ASCII B mpo6en (1ect.40) B kone EBCDIC. dns komannbr XLAT
HEOOXOAMMO OTPEACTUTh TAOIUILy TIEPEeKOIUPOBKHU, KOTOpAsT YUUTHIBACT BCE
256 BO3MOXHBIX cUMBOJIOB, ¢ Kogamu EBCDIC B ASCII no3unusx:

XLTBL DB 47 DUP(40H) ;Mpobens B kope EBCDIC

DB OFOH, OF1H, OF2H, OF3H, ..., 0F9H ;0-9 (EBCDIC)
DB 199 DUP(40H) ;Mpobens B kome EBCDIC
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Komannma XLAT npenmnonaraer ampec Tabauubl B peructpe BX, a
TpaHCcIMpyeMbiit 6aiiT (Hanpumep, rmojst ASCNO) B peructpe AL. Crnenyro-
1€ KOMaH/bl BBIMTOJHSIOT MOJArOTOBKY M TPaHCSILIUIO OaiiTa:

LEA BX, XLTBL
MOV AL, ASCNO
XLAT

Komanna XLAT ucnonb3yeT 3HaueHue B peructpe AL B kauecTse OT-
HOCUTEJIbHOTO ajipeca B Tabiulie, TO eCTh, CKJIaabiBaeT aapec B BX u cmerne-
Hue B AL. B ciryuae, eciiu, Hanpumep, ASCNO coxepxut 00, To agpec Oaiita
B Tabnuue oyner XLTBL+00 u xomanna XLAT 3amenut 00 Ha mrect.40 u3
Tabmuuel. B cioydae, ecnu mote ASCNO comepskut 1rect.32, TO agpec COoT-
BeTCTByIolero Oaiita B Tabmuiue Oymer XLTBL+50. Dror 6ailT comepXuT
mect.F2 (2 B kone EBCDIC), kotopsiii komanga XLAT 3arpyxaer B peructp
AL.

Oneparopsbl TMNA, AAMHO U pa3mepbl

AcceMOJIep COAEePXKUT Psif CTIeIIMATIbHBIX ONEPATOPOB, KOTOPHIE MOTYT
0Ka3aThbCs TMOJIe3HBIMU TMPU MporpaMMupoBaHuM. Harmpumep, rnpu u3MeHe-
HUM IJTMHBI TaOJMIIBI IPUACTCS MOAMMUIIMPOBATh Mporpammy (11 HOBOTO
ompeneseHns] TaOaUIb) U IIPOLEeAypPHI, IPOBepsIOIIe KOHel Taoiuibl. B
9TOM ciydae ucrojb3oBanue orneparopoB TYPE (tun), LENGTH (anuHa) u
SIZE (pa3mep) MO3BOJISIIOT YMEHBIIUTh YUCI0 MOIU(PUIIPYEMBIX KOMaHI.

PaccmoTpum onpenesieHue Clieayrolei Tabauibl U3 1eCSITU CJIOB:
TABLEX DW 10 DUP(?) ;Tabnuua u3 10 cnos

ITporpamma moxet ucnoab3oBaTh orepatop TYPE st onpenenenust
tuna (DW B nanHowM ciryuae), oneparop LENGTH st onipenenenust DUP-
¢dakropa (10) u oneparop SIZE nis onpenenenus yucia 6aiitos (10 x 2 = 20).
Crenyoliye KOMaHabl UJUTIOCTPUPYIOT TPU TaKWX MPUMEHEHUSI:

MOV AX, TYPE

TABLEX ; AX=0002

MOV BX, LENGTH

TABLEX ;BX=000A (10)
MOV CX, SIZE

TABLEX ;CX=0014 (20)
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3nayenuss LENGTH u SIZE MoXHO KMCITOJIb30BaTh IS OKOHYaHUSI
TabJIMYHOTIO ITOMCKA UK cOpTUpoBKU. Hampumep, eciut peructp SI comepxut
MPOJABUHYTHIIA afpec TabJUIbI IIPU OCYILECTBISHUHM ITOKXCKa, TO MPOBEepKa Ha
KOHEII TaOJTULIBI MOXET OBbITH CJIEAYIOIIVIA:

CMP SI, SIZE
TABLEX

Baxcno:

a J1J1s1 OOJIBIIMHCTBA IPUMEHEHUH, ONIpenesissiiTe TaOaIuIIb,
HUMEIOLIKME POICTBEHHbIC 3JIEMEHTBI OJHOM IUIMHBI U (popMaTa
JTAHHBIX.

g CrpoiiTe TabauLbl Ha OCHOBE (hopMaToB JaHHbIX. Hanpumep,
3JIEMEHTBI MOTYT ObITh CUMBOJIbHBIE WU YUCIIOBbIE JUTMHOM
OIVH, ABa 1 Oosee 6aliTOB KaxabliA. MoXeT oka3aThcs 6osee
MPaKTUYHBIM OMpeie/ieHUEe ABYX TaOIUIL: OJHA, HAIPUMED,
ISl TPEXCUMBOJIbHBIX 3HAUEHU I HOMEPOB, a Apyrast AJisi
NIByX0alTOBBIX 3HAUEHM 1IeH eAMHUIL ToBapa. B mporecce
MoKrcKa aapec 2JeMEHTOB TabIUIIbI HOMEPOB JOJIKEH
YBEJIMYMBAThLCS Ha 3, a aipec 371eMEeHTOB TabIuLIbI LIeH — Ha 2.
B ciyyae, eciiu coxpaHUTb YKCIIO BBIOJHEHHBIX LIMKJIOB MPU
IMOMCKE Ha paBHO, TO, YMHOXUB 3T0 uncio Ha 2 (SHL casur
BJIEBO HA OJTUH OUT), MOJYYMM OTHOCUTEIbHBII aipec
HMCKOMOTO 3HaueHus eHbl. (HayaibHOe 3HaueHUe cueTunKa
LIMKJIOB JOJIKHO OBITH PABHO -1).

ad [TomuuTe, yro DB mo3BossieT onpeneasitb 3HaYEHUS, HE
npesbiamme 256, a DW 3anuceiBaeT 6aiiTel B 00paTHOM
nocienoBatesbHocTH. Komanast CMP u CMPSW
MPEeIoNaralT, YTo OaliThl B CPABHUBAEMBIX CJIOBAX UMEIOT
00paTHYIO TTOCJIeI0BAaTEIbHOCTD.

a B cnyyae, ecu Tabiuiia moaBepraeTcss YacTbIM U3MEHEHUSIM,
WY OJIKHA OBITh IOCTYITHA HECKOJBKUM ITPOrpaMMam, TO
3aMuIInTe ee Ha TuckK. JIJiss BHeCEHUsI U3MEHEHU I B TaOJIUILy
MOXHO pa3paboTaTh CIelMaJbHYI0 IPOrpaMMy MOAU(PUKALINN.
JI106bIe mporpaMMbl MOTYT 3arpyKaTh TaOJUILy ¢ AUCKA U IIPU
OOHOBJIEHMSIX TAOJMIIBI CAMU TTPOTPAMMBbI He HYXKIAIOTCS B
U3MEHEHMSIX.

0 BynbsTe 0oco6eHHO BHUMATEIbHbBI TTPU KOITUPOBKE
copTupytolux nporpamm. ITosb3yiATech TpPaCCUPOBKOIL MIJIsT
TECTUPOBAHUS, TaK KaK MaJjieiilas olnbKa MOXeT MPUBECTU K
HenpeacKa3yeMbIM pe3ysibTaTaMm.
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Aekunsa 7.
CBONCTBO ONEepaATOpPOB
pPAa6OTbl C 3KPAHOM

KomaHAa npepbiBaHUS INT

Panee MbI UMeTH I€J10 C TIPOTPaMMaMU, B KOTOPBIX JaHHBIE OTIPEIeIIs-
JIUCh B OTepaHIax KoMaH (HEeTOCPEICTBEHHbIC TaHHbIE) WU WHULINATA3H -
POBAIMCH B KOHKPETHBIX TOJISX TIPOrpaMMBbl. YHUCITO TPaKTUYECKUX TTPUMEHe-
HUI TaKWUX MPOTPaMM B IEWCTBUTEITHLHOCTH Majio. BOJBIIMHCTBO MporpaMm
TpeOyIOT BBOJA JAHHBIX C KJIaBUATYphI, TUCKa WM MOJIeMa U 00ecIeurBaioT
BBIBOJI JaHHBIX B yIOOHOM (popMaTe Ha 9KpaH, MPUHTEP WIK IUCK. JJaHHBIe,
MpeIHa3HaYeHHbIE IS BBIBOAA HAa 3KpaH W BBOJA C KJIABMATYPhI, UMEIOT
ASCII popmar.

J11s1 BBIIOJTHEHMST BBOJA U BbIBOJA MCIOJIb3yeTcsl KomaHaa INT (mpe-
pbIBaHUE).

CylecTBYIOT pa3JiInuHbie TPeOOBaHUS ISl YKa3aHUSI CUCTEME KaKoe
JeiicTBAe (BBOJ WJIM BBIBOI) M Ha KAKOM YCTPOMCTBE HEOOXOAMMO BBHITIOJ-
HUTb. Bce HeoOXOmMMBbIe SKpaHHbIE U KJIABUATYPHBIE OMEepalii MOXHO BbI-
MOJIHUTH UCTToNb3ysd KomaHay INT 10H, xkotopast mepenaer yrpasieHue He-
nocpenctBeHHO B BIOS. g BBITOJHEHUS HEKOTOPBIX 0O0Jiee CIIOKHBIX
olepauuii CylecTByeT IpephiBaHue 6osee Beicokoro ypoBHs INT 21H, koto-
poe cHauaja nepenaet ynpasieHue B DOS. Hanpumep, rnpu BBoze ¢ KiaBua-
Typbl MOXET MOTPeOOBaThCS TMOJCYET BBEJICHHBIX CMMBOJIOB, TTPOBEPKY Ha
MaKCUMMaJIbHOE YMCJI0 CUMBOJIOB U TIPOBEPKY Ha cuMmBoul Enter. [1pepriBaHue
DOS INT 21H BBIIOJIHSIET MHOTHE U3 3TUX JOTIOJHUTEIHHBIX BBIYUCICHUA 1
3aTeM aBTOMaTMYeCKU Tepenaet yrpapieHue B BIOS.

Komanpa INT npepriBaeT 00pabOTKy IIpOorpaMMEl, IiepeaaeT yrpasJie-
"ue B DOS wim BIOS mist onpeneneHHOro AefCTBUS U 3aT€M BO3BpaIllaeT yII-
paBJeHue B IPEePBaHHYIO IIPOrpaMMy IJisI IIPOAOJKeHUsT 06paboTku. Hanbo-
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Jiee 9acTo IpepbIBaHNE MCITOIB3YETCS TSl BBITIOTHEHUST OTTePALIMii BBOIA WJTH
BbIBozA. IJIsT BRIXOJIa U3 ITPOrpaMMBbI Ha 00pabOTKY ITpephIBAHMS 1 JJIST ITOCITE -
QyroIiero Bo3pparta KoMaHaa INT BBITONHSIET ClIenyIONIe TeHCTBUS:

0 YMEHBIIIAET yKa3aTeb CTeKa Ha 2 ¥ 3aHOCUT B BEPIINHY CTEKA
colepuMoe (hIaroBoro perucrpa;

O ouninaet ¢aru TF u IF;

0 YMEHbIIIAeT yKa3aTellb CTeKa Ha 2 U 3aHOCUT COJEPXKUMOE
peructpa CS B cTeK;

ad YMEHbIIIAeT yKa3aTeb CTeKa Ha 2 U 3aHOCUT B CTEK 3HAUYCHHE
KOMaHIITHOTO yKa3aTeJs;

a o0ecIieurBaeT BIITOJHEHUE HEOOXOIUMBIX NEUCTBUIA;

0 BOCCTaHaBJIMBACT U3 CTeKa 3HAYCHUE PErucTpa U BO3BpallaeT

yrpasJicHHE B PePBaHHYIO ITporpaMMy Ha KOMaHy,
ciaenyronryio nocie INT.

DTOT TpoliecC BBITOTHSIETCS TOJTHOCTBIO aBTOMaThudeckKu. Heobxomm-
MO JIUIIb OTIPENETUTh CETMEHT CTeKa JOCTATOYHO OOJIBIINM JIJIST 3aITCU B He-
TO 3HaYEHMI1 PETUCTPOB.

YCTAHOBKA Kypcopa

DKpaH MOXXHO MPEACTaBUTh B BUIE IBYMEPHOI'O MPOCTPAHCTBA C ajipe-
CyeMbIMU MO3ULIUSIMU B JTIO0YI0 U3 KOTOPHIX MOXET ObITh YCTAHOBJIEH KypCOp.
OOBIYHBII BUIEOMOHUTOP, HAIIpUMeEp, UMeeT 25 cTpoK (HyMepyeMbix oT 0 10
24) u 80 cTton6110B (HymMepyeMbix oT 0 10 79).

Komanna INT 10H BxirouaeT B ce0s1 yCTaHOBKY Kypcopa B JIFOOYIO T10-
3ULMI0 Y OUUCTKY 3KpaHa. Huke mpuBeneH rpuMep YyCTaHOBKM Kypcopa Ha
5-10 cTpOKy U 12-i1 cTonGel:

MOV AH,02 ;3anpoc Ha yCTaHOBKY Kypcopa
MOV BH,00 ;9kpaH 0

MOV DH, 05 ;Ctpoka 05

MOV DL, 12 ;Ctonbey 12

INT 10H ;Mepepaya ynpasneHus 8 BIOS
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3naueHue 02 B peructpe AH ykassiBaer komaHae INT 10H Ha BbIio-
HEeHUe orepalvu YCTAaHOBKM Kypcopa. 3HaueHHUe CTPOKHU U CTOJIOLA TOIKHbBI
ObITh B peructpe DX, a Homep 3KkpaHa (1u cTpaHulibl) B peructpe BH (00b1u-
Ho 0). CoaepXuMoe OPYTUX PErMCTPOB HECYLIECTBEHHO. s yCTaHOBKU
CTPOKU U CTOJIOLA MOXHO TakKe UCMOJb30BaTh OAHY KoMaHay MOV c Heno-
CPENCTBEHHBIM 1IECT. 3HAYEHUEM:

MOV DX, 050CH ;Ctpoka 5, ctonbey 12

OuncTka aKpaHa

3anpockl 1 KOMaHIbl OCTAIOTCS Ha DKpaHe IoKa He OyIyT CMeIleHbI B
pe3yibTare MPOKPYyYMBAHMS («CKPOJUIMHTA») WM TIEperMcaHbl Ha 3TOM Xe
MeCTe JAPYTMMHU 3alpocaMy WIM KOMaHAaMU.

Korma nmporpamMMa HauMHaeT CBOE BBIMTOJIHEHUE, 9KPaH MOXET ObITh
OUMIIICH.

Ouniraemasi 06JacTh SKpaHa MOXKET HAYMHATHCS B JIIOOOM MTO3UIINH 1
3aKaHYMBATHCS B JIIOOOM IPYTOi MO3KMIINK C OOJIBIIIM HOMEPOM.

HauvanbHoe 3HaueHUE CTPOKM M CTOJIOIA 3aHOCUTCSl B peructp DX,
3HaueHue 07 — B peructp BH u 0600H B AX. B cieayroliem npumepe BbINOJI-
HSIETCSl OYMCTKA BCEro dKpaHa:

MOV AX,0600H ;AH 06 (npokpyTka) ;AL 00 (Becb 39KkpaH)
MOV BH, 07 ;HopmanbHbii aTpubyT (4epHo/6enbiit)

MOV CX, 0000 ;BepxHsa neeas no3uung

MOV DX, 184FH ;HwxHaa npaBad nos3nuus

INT 10H ;MNepepava ynpaBnenns B BIOS

3uavenue 06 B peructpe AH ykaspiBaer komanae INT 10H Ha BbImos-
HeHUe olepalyy OYUCTKU 9KpaHa.

Drta onepalusi OYMIIAET dKpaH Mpobenamu. B ciaydae, eciau Bbl MO
olrbKe yCTaHOBUJIM HUXKHIOKO TIPaBYylO MO3UIIMIO 0oJiblie, yeM 1ecT. 184F,
TO OYMCTKA TMepeleT BHOBb K HaYaly 9KpaHa U BTOPUYHO 3aIllOJIHUT HEKOTO-
pble TO3UIIUU MIPOOETaMU.
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MNcnoAb30OBOHUE CUMBOAOB BO3BPATA
KApeTKn, KOHUA CTPOKNU U T06YI\9|L|,VIVI AANA
BbIBOACO HO 3KPAH

OnuH 13 crroco0oB noydeHust 6osee 3P GEeKTUBHOTO BBIBOJE Ha K-

paH — WCMOJIb30BaHUE YITPABJISIONINX CUMBOJIOB BO3BpaTa KapeTKH, IMepeBo-
Jla CTPOKHU U TaOYJISIIINN:

Jlecarnunbie ASCII IlecTHaaHATEpPUYHBIE
CR 13 ODH
LF 10 0AH
TAB 09 09H

OTU CUMBOJIBI MIPU OTEpalsIX BBOJA-BbIBOAA BBIMTOJHSIIOT OJUHAKO-
BbIC JCHCTBMS KaK B 0a30BOM, TaK U B paciiMpeHHo# Bepcusix DOS. Hampu-
Mep:

MESSAGE DB 09, 'PC Users Group Annual Report', 13,10

MOV AH,40H ;3anpoc Ha BHBOA

MOV BX,01 ;Homep ¢aina

MOV CX, 31 ;inuHa TekcTa

LEA DX, MESSAGE ;Anpec TekcTa

INT 21H ;Buzos DOS

HcnonwzoBanue nupexktuBbl EQU nst ompeneneHus: KOmoB AejiaeT
nporpammy 0oJiee MOHSITHOM:

CR EQU 13 ;wnm EQU ODH LF

EQU 10 ;wnn EQU OAH TAB

EQU 09 ;wnn EQU O9H

MESSAGE DB TAB, 'PC Users Group Annual’ DB 'Report’, CR, LF
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PacLumpeHHble BOSMOXXHOCTUN 3KPAHHbIX
onepauumn

bawnt arpmnéytos

BaiiT aTpuOyTOB B TeKCTOBOM (HE rpadpruecKom) pexkrMe OIpenesseT
XapaKTEePUCTUKU Kaxgoro orobOpaxkaemMoro cumpojia. bailT-atpubyr umeer
cienyoliye 8 OuT:

DoH TekcT
ATpunbyT: BLRGB I RGB
Homep 6KTOB: 765 u 3210

Bbykssl RGB npeacraBisiioT GUTOBbIE MO3ULIMHY, YIIPABIISIONINE Kpac-
HbIM (red), 3esieHbIM (green) 1 cuHuM (blue) JiyuoM B LIBETHOM MOHUTOpE. but
7 (BL) yctanaBnuBaet muranue, a 6ut 3 (I) — ypoBeHb SIpKOCTH.

Jns mogudukaunm aTpruOyTOB MOXXHO KOMOMHMPOBATH OUTHI CIIEIYI0-
M 00pa3oMm:

AP PeKT BblAEAEHUS

DoH TekcT

RGB RGB
HeoTobpaxaembiii (4epHbil N0 YepHOMy) 000 000
Nopyepkusarne (He ana uUseTa) 000 001
HopmanbHblit (6enbin no 4epHomy) 000 111
IHBEPTMPOBaHHBIA (4epHbn no Benomy) 111 000

LIBeTHBIE MOHUTOPHI HE 00ECTIEYMBAIOT TTOTYEPKUBAHUSI; BMECTO 3TO-
ro YyCTAaHOBKA OMT MOIYepKUBaHUsI BBIOMPAET CUHUIA LIBET JIsI TEKCTa U MOJTy-
yaeTcs OToOpakeHWe CUHMM 1o 4yepHoMy. Huke mpuBeneHbl HEKOTOpBIS
aTpuOyThl, OCHOBaHHbIE HA KOMOMHAUUK OUTOB (hOHA, TEeKCTa, MUTAHUST U
BBIJICJICHUS SIPKOCThIO:

IhdeKT BbloENeHWUs [1BONYHbI KO llecT. koA
HeoTobpaxaembit (Ang naponen) 0000 0000 00
benuiit no 4epHoMy (HOpMasbHbI) 0000 0111 07
benuiit no 4epHoMmy (mMurarue) 1000 0111 87
benuiit no yepHoMmy (ApKuit) 0000 1111 OF
YepHbli no 6enomy (MHBEPTUPOBAHHbINA) 0111 0000 70

YepHbli no 6enomy (MHBEPT. MuUraiowmii) 1111 0000 FO
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OTH aTpUOYTHI MOAXOAST JIJIs1 TEKCTOBOTO PeXKMMa, KakK JJ1s1 MOHOXPOM-
HBIX, TaK W JJIs1 IBETHBIX NUCIUIeeB. JIJ1s reHepaluy aTpudyTa MOXHO UCTTIOJb-
30BaTh KomaHay INT 10H. ITpu stoM peructp BL noikeH conepkaTh 3Haue-
Hue OaiiTa-aTpubyta, a peructp AH oamH u3 crenyoimux Komaos: 06
(rmpokpyTtka BBepx), 07 (mpokpyrka BHU3), 08 (BBOJ aTpuOyTa WJIM CUMBOJIA),
09 (BbIBOZ aTpUOYTa UM CUMBOJIA).

B cirygae, eciii mporpaMMa yCTaHOBMIIA HEKOTOPHIH aTprbyT, TO OH OC-
TaeTcs TAKMM, TTOKa ITporpaMMa ero He M3MeHUT. B ciydae, eciim ycTaHOBUTD
3HayeHue Oalita aTpuOyTa paBHbIM 111ecT.00, TO CUMBOJI BOOOIIIE HE OyIEeT OTO-
OpaxeH.

MpepbisaHue BIOS INT 10H

IMpepsiBanue INT 10H obGecrnieunBaeT ynpaBieHHe BCeM 3KpaHOM. B
peructpe AH ycraHaBiIvMBaeTcst KOJI, ONpenessstoninii GyHKIINIO ITpepbIBaHUS.
Komanna coxpansier conepxxumoe peructpoB BX, CX, DX, SI u BP. Huxe
OITUCBIBAETCSI BCE BO3MOXHBIE (DYHKIIUMU.

AH=00
YcraHoBKa pexkxuma. JlaHHast GyHKIIMS MTO3BOJISIET MepeKIIoYaTh 1BET-
HOIf MOHUTOP B TEKCTOBBI WM I'padUUYECKUil peXXrM. YCTaHOBKa pexuma

JUTS BBITIOTHSIEMOM B TEKYILIMIA MOMEHT IIPOrpaMMBbI OCYIIECTBIISIETCS C IIOMO-
mpio INT 10H.

AH=01

YcraHoBKa pa3mepa Kypcopa. Kypcop He sBiIsieTcsl CHMBOJIOM 13 Ha-
6opa ASCII-komoB. KommbioTep nMeeT COOCTBEHHOE aIlllapaTHOe obecIieue-
HMe TS YIIpaBIeHUs BUAOM Kypcopa. JIJis 3Toro uMeercs criemanbHast oopa-
o6otka o INT mpepreiBannio. OOBIYHO CHMMBOJI Kypcopa IOXOX Ha CHMBOJI
MOTYepKUBAHUS.

AH=02

YcraHoBKa Mo3uiMy Kypcopa. Ota yHKIIMSI yCTaHABIMBAET Kypcop B
JIIO0YI0 TIO3MIIMIO Ha 3KpaHe B COOTBETCTBMM C KOOpPAWMHATaAaMM CTPOKHM U
croJyibua.

AH=03

UteHue TeKyllero mnoJjiokeHus kypcopa. IlporpaMmma MoxeT omnpene-
JIUTh TIOJIOXKEHUE Kypcopa Ha 3KpaHe (CTPOKYy M CTOJIOel), a TakkKe pas3Mmep
Kypcopa, CJeayolnuM 00pa3oM:

AH=04
YTeHue TOJIOXKEHUS CBETOBOTO Tiepa. JlaHHass GyHKIIMS UCTIONb3YeTCsI
B TpadMueCKOM PeXUMeE JIJIST OTIPEIeSICHHS TIOJIOXKEHUST CBETOBOTO TIepa.
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AH=05
BpiOOp aKTUBHOW CTpaHUIIBI.

AH=06

IMpokpyTka skpaHa BBepX. Korma rnmporpamma nbITaeTcsl BbIAATb TEKCT
Ha CTPOKY HIXe MocJeIHel Ha 9KpaHe, TO TPOUCXOAMT Mepexo/l Ha BEPXHIO0
CTpoKy. Jlaxe ecyiu ¢ IIOMOIIbIO IIpepbIBaHUs OyneT cruelupUuIIupoBaH HyJe-
BOIi CTOJIOEII, BCE PABHO IMPeIIoIaraeTcsl HoBasi CTpOKa, U HUXKHWE CTPOKU Ha
9KpaHe OyayT UcIiopueHbI. JIJIsl peleHusI 3TOM MpoOIeMbl UCIIOIL3YETCS IPO-
KpYyTKa 9KpaHa.

Panee xom 06 MCTIONB30BAJICST [UTSI OYMCTKHU 9KpaHa. B TekcTtoBoM pe-
JXKUMe yCTaHOBKa B peructpe AL 3HaueHus 00 TPUBOAMT K ITOJTHOM IMPOKPYTKE
BBEPX BCETo dKpaHa, oOuuilas ero npobdeaamMu. YCTaHOBKa HEHYJIEBOTO 3HaUe-
HUS B peructpe AL ompenensieT KOJIMIeCTBO CTPOK MPOKPYTKU SKpaHa BBEPX.
BepxHue CTpOKM YXOIST C 3KpaHa, a YUCThIe CTPOKU BBOAATCS cHUM3Y. Criemy-
OIIIe KOMaHIBI BBITTOJHSIIOT TIPOKPYTKY BCETO IKpaHa Ha OMHY CTPOKY:

MOV AX,0601H ;MpokpyTuTb Ha OAHY CTPOKY BBEpX

MOV BH,07 ;ATpubyT: HOpMaNnbHbA, 4epHO-6enblit

MOV CX, 0000 ;KoopamHaTe oT 00,00

MOV DX, 184FH ; pno 24,79 (nonHblii akpaH)

INT 10H ;BwasaTb BIOS

Jst mpOKPYTKU JIF0OOTO KOJIMYECTBA CTPOK HEOOXOAUMO YCTAHOBUTD
COOTBeTCTBYIOIIee 3HaueHue B peructpe AL. Permctp BH conmepxut atpubyt
IIJII HOPMAJIBHOTO WJIM MHBEPTUPOBAHHOTO OTOOpaXXKeHWsI, MUTaHUs, yCTa-
HOBKM 1IBeTa 1 TaK gajee. 3HadeHus B peructpax CX u DX mo3BossioT mpo-
KpY4YuBaTh JIFOOYIO YacTh 9KpaHa. Huke 00bsICHSIETCSI CTAaHAAPTHBIN MOIXOMA K
MPOKPYTKE:

1. Onpenenutk B anemeHTe ROW (cTpoka) 3HaueHue 0 11t yCTaHOBKU
CTPOKH TIOJIOKEHUS Kypcopa.

2. Beimath TEKCT ¥ IPOIBUHYTH KypCOp Ha CJIEIYIONIYIO CTPOKY.

3. IlpoBeputh, HaXOAUTCS JU Kypcop Ha mociemHeil ctpoke (CMP
ROW,22).

4. B cnyuae, ecnu na, To yBenuuuTh djaeMeHT ROW (INC ROW) u
BBIITH.

5. B cnyuae, eciiv HeT, TO TPOKPYTUTh 3KPaH Ha OAHY CTPOKY U, UC-
moJib3yst ROW nepeycTaHOBUTB Kypcop.

AH=07
IIpokpyTka 3KpaHa BHU3. [[JIs1 TEKCTOBOTO peXrMa IMPOKPYTKa SKpaHa
BHM3 0003HaYaeT yaajieHue HIDKHUX CTPOK M BCTaBKa YUCTHIX CTPOK CBEPXY.
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Peructp AH nomxeH cogepxatb 07, 3HaU€HUST OCTAIbHBIX PETUCTPOB
aHATOTMIHBI HYyHKIMK 06 VTSI IPOKPYTKH BBEPX.

AH=08

YreHue aTpubyTa/CMMBOJIA B TEKYIIIEH MO3UILIMK Kypcopa. JIjis uTeHust
CMMBOJIa 1 0aiiTa aTpuOyTa U3 IUCIUIeTHOTo Oy(depa, KaKk B TEKCTOBOM, TaK 1
B rpaMueCcKOM PEXMME UCTIOIb3YIOTCS CASAYIONINE KOMAH/IbI:

MOV AH,08 ;3anpoc Ha 4TeHue aTp./cuUMB
MOV BH,00 ;CtpaHuua 0 (ans TekCTOBOro pex. )
INT 10H ;BuizBaTb BIOS

HanHas pyHKIMS BO3BpaIaeT B peructpe AL 3HaYeHHe CMMBOJIa, a B
AH — ero arpu6yt. B rpadhuueckom pexume pyHKIuMs Bo3BpaiiaeT 1iect.00
st He ASCII-konoB. Tak Kak aTa GYHKIIMS YUTAET TOJbKO ONUH CUMBOJI, TO
IUTSI CAMBOJTBHOM CTPOKY HEOOX0IMMa OpraHu3alys KA.

AH=09

BriBon aTprbyTa,/cMBOJIA B TEKYIITYIO TO3UIIMIO Kypcopa. [1ist BeIBoa
Ha 9KpaH CMMBOJIOB B TEKCTOBOM WJIM TPadUUECKOM PEXHME C YCTAHOBKOM
MWTaHMS, THBEPTUPOBAHMS U TaK Jlajee MOXKHO BOCIOJb30BaThCS CIEMYI0-
UMY KOMaHIaMu:

MOV AH, 09 ;OyHKuMa BhHBOAA

MOV AL, cumBOn ; BHBOAWUMbIA CUMBON

MOV BH,cTpaHuua ;Homep cTpaHuus (TEKCT.pex. )
MOV BL,aTpubyT ;ATpubyT wnu uBeT

MOV CX, noBTopeHve ;4Y1cno MoBTOPEHWI CKMBONA
INT 10H ;Bn3saTb BIOS

B peructp AL nosxeH ObITh OMELLEH BBIBONUMBIN Ha 3KPaH CUMBOJL.
3HaueHue B peructpe CX omnpenessieT Yucao MOBTOPEHUI CMMBOJIA Ha 9Kpa-
He. BbIBOJI Ha 9KpaH MOoCJe10BaTeIbHOCTH Pa3IMuYHbIX CUMBOJIOB TPEOYET Op-
raHuzanuu uukia. JlaHHas ¢byHKIMs He iepeMeliaet Kypcop. B cienyroniem
MPUMEPE Ha IKPAH BBIBOAUTCS MATh MUTAIOIIMX «CEPACYEK» B UHBEPTUPOBAH -
HOM BUJIE:

MOV AH, 09 ;OyHKuMa BhHBOAA

MOV AL,03H ;YepBu (kapTouHas MacTb)
MOV BH,00 ;CtpaHuua 0 (TekcT. pexum)
MOV BL,OFOH ;MuraHwe, uHBEpPCUSA

MOV CX,05 ;MaTb pas

INT 10H ;Bwbi3BaTb BIOS

B TexcToBOM (HO He B rpaddMuecKoM) pexkuMe CUMBOJIBI aBTOMaTHU4eC-
KU BBIBOISITCSI HA 3KPaH Y TIEPEXOAST C OMHON CTPOKU Ha Apyryio. [1j1st BBIBO-
Jla Ha 9KpaH TeKCTa 3arpoca W COODIIEeHUS] HEOOXOIMMO COCTaBUTh TPO-
rpamMmy, Kotopas ycraHaBiauBaeT B peructpe CX 3HaueHue 01 u B 1ukie
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3arpyxaet B peructp AL u3 maMsiT¥ BbIBOAMMbBIE CUMBOJIBI TeKcTa. Tak Kak
peructp CX B JaHHOM cCiyyae 3aHST, TO HEJb3s MCIIOJb30BaTh KOMAHIY
LOOP. Kpome Toro, npu BbIBOJE KaxKJ0r0 CUMBOJIA HEOOXOIUMO JTOMOJTHU-
TeJIbHO MPOJABUraTh Kypcop B cienytonunii ctonberr (pyHkuus 02).

B rpaduueckom pexume peructp BL vcnonb3yeTcs mist onpeneaeHust
nBeta rpaduku. B cirydae, ecim 6ur 7 paBeH 0, TO 3agaHHBIN LIBET 3aMEHSIET
TeKYIIMH 1IBET TOYKU, ec/ii OUT 7 paBeH 1, TO TPOUCXOAUT KOMOMHAIIUS 1IBE-
TOB ¢ TToMo1Iblo KomaHbl XOR.

AH=0A

BbiBOa cMBOJIa B TEKYIIYIO MO3ULIMIO Kypcopa. EauHCcTBeHHAs pa3HU-
1a Mexny dyHkiusamu 0A u 09 coctouT B ToM, uto dyHKIMs 0A He ycTaHaB-
JIMBAaeT aTpUOYT:

MOV AH, OAH ; ®yHkuMs BbIBOAA

MOV AL, cumBon ;BbiBOAMMBI CHUMBON

MOV BH, cTpaHuua ;Homep cTpaHuus (And TekcTa)
MOV CX, noBTOpeHune ;4Yncno noBTOPEHW cumBona
INT 10H ;BwasaTb BIOS

s 6oapIMHCTBA MpUMeHeHM KomaHaa ripepeiBanust DOS INT 21H
6osee ynobOHa.

AH=0E
BriBog B pexnMe Teneraiina. JlaHHas (GyHKINS MO3BOJISIET MCTIONB30-
BaTb MOHUTOP, KaK ITPOCTON TEPMUHAIL.

Jl71s1 BBITIOSTHEHMSI 9TOM (DYHKIIMK HEOOXOAWMO YCTAHOBUTH B PETUCTPE
AH mect. 3Hauenue OE, B peructp AL moMecTUTh BBIBOAUMBI CUMBOJI, 1IBET
TekcTa (B rpapmueckom pexume) 3aHecTu B peructp BL 1 HoMmep cTpaHuUlIbI
IJIs1 TekcToBoro pexuma — B peructp BH. 3BykoBoit curnan (kom 07H),
Bo3BpaT Ha oaHy nosunuio (08H), konen ctpoku (0AH) u Bo3BpaT KapeTKu
(0DH) meiicTByI0T, KaK KOMaHIBI TSI (DOpMaTA3aIIAM SKpaHa.

JaHHast (yHKUMS aBTOMaTUYeCKU IMPOABMTaeT Kypcop, IMepeBOIUT
CHMBOJIbI Ha CJIEAYIOILYIO CTPOKY, BBITIOJHSET MPOKPYTKY dKpaHa M COXpaHsI-
€T TeKyIlIMe aTpuOyThl KpaHa.

AH=0F

IMonydyeHune TeKyiero Buaeo pexknma. JJaHHas hyHKIUS BO3BpalllaeT B
peructpe AL Texyuuii Bugeo pexum, B peructpe AH — yncio cuMBOJIOB B
crpoke (20, 40 wm 80), B peructpe BH — HOMep cTpaHUIIBL.
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AH=13

BriBoa cMBoOIbHOM cTpoKHM (TosibKo st AT). JlaHHast pyHKIIMS M03-
BOJIsIET Ha KoMmIbloTepax Tuia AT BBIBOAWUTh Ha 3KpaH CUMBOJIbHbBIE CTPOKU C
YCTAHOBKOI aTpuOYTOB U MepeMellieHUeM Kypcopa:

MOV AH, 13H ; OyHkuMs BbBOAA Ha 3KpaH
MOV AL, cepsuc ;0, 1, 2 nan 3

MOV BH, cTpaHuua ;

LEA BP,appec ;Anpec ctpoku B ES:BP

MOV CX, pnuHa ;[lnnHa CTpOKwu

MOV DX, akpaH ;KoopauHaThl Ha 9KpaHe

INT 10H ;Bn3BaTb BIOS

BoaMmoxken CJIGI[yIOIHI/Iﬁ JIOTIOJTHATEJIbHBINA CEpBUC.

0 0 — ucroab30BaTh aTpUOYT U HE TIepeMelIaTh Kypcop;

O 1 — UCIOIB30BaTh aTPUOYT U MEPEMECTUTD KypCop;

O 2 — BBIBECTU CUMBOJI, 3aTEM aTPUOYT U HE IepeMellaTh
Kypcop;

0 3 — BBIBECTM CMMBOJI, 3aTeM aTpUOyT U NIEPEMECTUTh KYPCop.

PacwupeHHbin ASCII koA

ASCII-konbt ot 128 o 255 (wect. 80-FF) npencrapisiior coboii psij
CTIEIIMAIBHBIX CUMBOJIOB TTOJIE3HBIX MPU (hOPMUPOBAHUU 3aIIPOCOB, MEHIO,
CIIEIIMAIBHBIX 3HAYKOB C SKpaHHBIMU aTpuOyTamMu. Hampumep, MCTIONIB3Ys
CJIeAyIoNIe CUMBOJIBI MOXXHO HAPHCOBATh MPSIMOYTOJIEHUK:

DA

Bepxuwuii n1eBEIiA yTOa
BF

BepxHuii ipaBblii yroa
o)

Hwxnwii neBbIid yron
D9

HixuHuii ipaBelii yron
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C4
T OPU3OHTAaJIbHAA JTUHUA
B3

BCpTI/IKEU'[bHaH JIMHUA

Cnenyroiue koMaHabl ¢ momoinbio INT 10H BeIBOOST rOpU30HTAb-
HYIO JJMHMIO Ha 25 MO3ULINIA B AJIMHY:

MOV AH,09 ;OyHKuMa BbHBOAA Ha OKpaH
MOV AL, 0C4H ;Topu3oHTanbHas NWHWSA
MOV BH,00 ;Ctpanuua 0

MOV BL,OFH ;BubineneHue gpKoCTbio

MOV CX, 25 ;25 nosTopeHwuit

MOV 10H ;BwigBaTb BIOS

HamoMHuM, 4TO Kypcop He TiepeMelaeTcs.
BbiBon BepTUKAIBLHOM JIMHUY BKITIOYAET LUK, B KOTOPOM KypCop Te-

pemelaeTcs BHM3 Ha OMHY CTPOKY U BEIBOAUTCS CUMBOJ 1iecT. B3. Jluist mrpu-
XOBKH MOXET OBITh TTOJIE3¢H CUMBOJI C TOUKaMU BHYTPHU:

BO

OnHa 4eTBepTh TOUEK (CBET/Iasl IITPUXOBKA)

B1

[TonoBuHa ToUeK (CpeaHsis IITPUXOBKA)

B2

Tpu yeTBepTU TOUEK (TeMHasI IITPUXOBKA)

MoXHO M3BJIeYb MHOTO MOJIE3HBIX MK, U3ydast MporpaMMHOe 0bec-

TICYCHUE C HpO(l)eCCI/IOHaJTBHO OpraHM30BaHHBLIM BbIBOJAOM, UJIN CaAMOMY M30-
6pCCTI/I OPUTMHAJIbHBIC UACH IJISA 0T06pa)KeHI/I$[ I/IH(I)OpMaL[VH/I.

Apyrue onepauuv BBOAC/BbIBOAC

Huxe nepeunciensl apyrue ¢pyHkuuu DOS, KoTopbie MOTYT OKa3aTh-
csl riojie3HbIMU B paborte. Koa ¢yHkimu ycranaBnmuBaetcst B peructpe AH u,
3aTeM, BeigaeTcss Komanma INT 21H.
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AH=01

BBoJ ¢ Kj1aBUaTyphl € 9X0 oTOOpaxkeHreM. JlaHHas (pyHKIIMSI BO3Bpa-
maet 3HaueHue B peructpe AL. B cityuae, eciu conepxxumoe AL He paBHO HY-
JII0, TO OHO TIpeAcTaBisieT coboii craHaapTHbit ASCII-cuMBoOJI, Hanpumep,
OykBy viu uudpy. HyneBoe 3HaueHue B peructpe AL CBUAETENLCTBYET O TOM,
YTO Ha KJIaBuaType Oblla Haxara creluaibHas GyHKIIMOHAIbHAS KJIaBulIa,
Hanpumep, Home, F1 nnu PgUp. [ onpenesieHUs CKIH-Ko/la KJIaBUIII, He-
00X0IMMO MOBTOPUTH BbI30B (pyHKUMU. JJaHHasa PyHKIMS pearupyeT Ha 3a-
npoc Ctrl/Break.

AH=02

BoiBon cumBoda. J11s1 BbIBOJA CHMBOJIA HAa 9KPaH B TEKYILYIO TTO3UIIUIO
Kypcopa Heo0X0IMMO ITOMECTUTh KO JaHHOTo cuMBoJia B peructp DL. Koabl
TaOyJISILIMY, BO3BpaTa KapeTKW 1 KOHIIA CTPOKU IEMCTBYIOT OOBIYHBIM 00pa-
30M.

AH=07

[Ipsimoii BBOX ¢ Ki1aBUaTyphl 63 3X0 oToOpaxkeHus. JlaHHas QyHKIMS
pabotaet aHasioruyHO GyHKUIMHU 01 ¢ AByMST OTIMYUSIMU: BBEACHHBIN CUMBOJT
He 0ToOpaxkaeTcs Ha 9KpaHe, TO eCTh, HET 3X0, M OTCYTCTBYET peaklvs Ha 3a-
npoc Ctrl/Break.

AH=08

BBon ¢ k1aBuatypsl 63 3x0 oToOpaxkeHust. JlaHHast QYHKLIMS I€CTBY-
eT aHaJTornyHOo yHKkMK 01 ¢ OTHUM OTJIMYMEM: BBEIEHHBI CUMBOJI HE OTO-
OpakaeTcsi Ha 9KpaH, TO €CTh, HET 3XO.

AH=0B

IIpoBepka cocTostHMSI KJ1aBUATyphbl. JaHHas (yHKLMS BO3BpallaeT
mect. FF B peructpe AL, eciiu BBOJ ¢ KJIaBUATyphl BO3MOXKEH, B IIPOTUBHOM
ciayyae — 00. Oto cpenctBo cBszaHo ¢ pyHkuusamu 01, 07 u 08, KoTopble He
OXXMJAIOT BBOJA C KJIABUATYPHI.

BeoA C KAaBuaTtypbl No KomaHAe BIOS INT 16H

Komanma BIOS INT 16H BbIMOMHSIET CIIELIMATBHYIO OIEPAINIO, KOTO-
pasi B COOTBETCTBUU € KOAOM B peructpe AH obecrnieunBaer ciaenyioiiue Tpu
(byHKUMM BBOAA € KJTABUATYPBHI.
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AH=00

YreHue cumBoda. laHHas dhyHKIIMS moMeniaet B peructp AL ouepen-
Hoii ASCII cuMBoOJI, BBEIEHHBIH ¢ KJIaBUATyphl, U yCTAaHABIMBAET CKOH-KO/ B
peructpe AH. B ciyuae, eciim Ha KiaBuaType Haxkarta oJlHa U3 CIeLIMaIbHBIX
knaBuieit, HanpuMmep, Home unu F1, To B peructp AL 3aHocurcs 00. ABTo-
MaTH4YeCcKoe X0 CUMBOJIA Ha 9KPaH MO 3TOM (PyHKIUKM HE TPOUCXOIUT.

AH=01

OmnpeneneHue HaIM4Ms BBeAEHHOro cuMBoJia. JlaHHast pyHKIIus copa-
ceiBaeT duiar Hys (ZF=0), eciu nMeeTcsl CUMBOJI IJIsl YT€HUS C KJIaBUATYPhI;
OYepeIHOM CUMBOJI I CK3H-KOJ OyayT roMeleHbl B peructpbl AL u AH coot-
BETCTBEHHO M JaHHLIN 3JIEMEHT OCTaHeTcs B Oydepe.

AH=02

OmnpeneneHue TEKYLUIETO COCTOSIHUS KiaaBuaTypbl. laHHast GyHKUMS
BO3BpALLAET B peructpe AL cocTosiHUE KJIaBUATYPhl U3 aApeca MaMsITh:

bur

7

CocrosiHue BcTaBky akTUBHO (Ins)

6

CoctosiHue ¢ukcanuu BepxHero perucrpa (Caps Lock) nepexitoueHo

5

Cocrosinue ukcanuu undposoii kiaBuatypsl (Num Lock) nepexiio-
YEHO

4

Coctosinue ¢ukcaimu npokpyTku (Scroll Lock) mepexitoueHo
3

Haxxarta komOouHanus kinasuieit Alt/Shift

2

Haxara xom6unauus knapuiieii Ctrl/Shift

.

Haxara nesast knnaBuiia Shift

0

Haxata npaBast ki1aBuiia Shift
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¢YHKLI,VIOHGAbeIe KAQBULLU

KnaBuarypa pacrionaraet TpeMsi OCHOBHBIMUY TUTIAMU KJIABUIIICH:

1. CumBosbHBIE (a/1(haBUTHO-LIM(MPOBEIE) KJIABUIIK: OYKBEI OT a IO Z,
undpst ot 0 10 9, cumBoiel %, $, # U TaK ganee.

2. ®ynkunoHanaeHble KiaBuinu: Home, End, Bo3BpaT Ha mosuiuio,
crpenku, Enter, Del, Ins, PgUp, PgDn 1 nporpamMMHO-(hyHKIIMOHAIbHbIE
KJIaBUIIIU.

3. YVopasnsonue knasuiu: Alt, Ctrl u Shift, koropsie paboTaroT coB-
MECTHO C IPYTMMU KJIaBUIIaMU.

DyHKIIMOHANIbHAS KJIaBUIIA HE BhIpabaThIBaeT KaKO-IMOO CHUMBOJI,
Ho yaile ¢opMUpPYeT 3alpoc Ha HEKOTOPhIE NENCTBUS. ATIapaTHas peainsa-
ust He TpebyeT OT (YHKIMOHAIBHBIX KJIABUILEH BBIMOJTHEHUS KaKUX-JI10O0
cneuuduuecKux AeCTBUIA.

38,}121‘{6171 nporpaMmMucTa ABJACTCA ONPEACINTDL, HAITPUMEDP, YTO HaKa-
tue kinauiuy Home nomkHO TIPUBECTU K YCTAHOBKE KypcCopa B BerHI/Iﬁ JIe-
BBIN yroJi sKpaHa, Wi HaXXaTu€ KJIaBUIIN End noyxHo YCTaHOBUTL KypCOp B
KOHEII TCKCTAa Ha 3KpaHe.

MoXHO JeTKO 3alporpaMMmMpoOBaThb (I)yHKJ_H/IOHaJH)HI)IG KJIaBUIIIN TJTA
BBITTOJIHEHUA CaMbIX Pa3/IMYHbIX JNECTBUMA.

Kaxnas knaBuila uMeeT coOCTBeHHbIM CKaH-Konm oT 1 (Esc) mo 83
(Del) wu ot mect.01 mo mect.53. ITocpencTBOM 3TUX CKIH-KOIOB MPOrpaM-
Ma MOXET OINpenesIMTh HaxaTue Jo0oi KiaBuiiu. Hampumep, 3ampoc Ha
BBOJI OJTHOTO CUMBOJIa C KJIaBUATyphl BKIIouaeT 3arpy3ky 00 B peructp AH u
obpamenue Kk BIOS gepe3 INT 16H:

MOV AH,00 ;OyHKuMa BBOAA C KiaBuaTypbl
INT 16H ;Bwbi3BaTb BIOS

JlaHHas orepans UMeeT ABa TUIIAa OTBETOB B 3aBUCHMMOCTH OT TOTO,
Ha)kaTa CUMBOJIbHAsI KJIaBMIla WM (yHKIMOHaIbHas. [I1st cuMBosia (Hampu-
Mep, OykBa A) KjIaBMaTypa IOoChlIaeT B KOMITBIOTED JBa 3JieMeHTa uH(hOopMa-
LIVU:

1. ASCII-xon cumBoga A (mrect.41) B peructpe AL;

2. CkaH-kon mis kinaBuinu A (urect.1E) B peructpe AH.
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B ciyuae, ecnm Haxkata (pyHKIMOHATbHAs KiIaBHIIa (Harmpumep, Ins)
KJIaBMAaTypa TaKKe IepeaeT ABa dJIeMEHTa:

1. Hynw B peructpe AL;
2. CkaH-koa 11 kinapuiuu Ins (mect.52) B peructpe AH.

TakuMm o6pa3om, nocJe BeimosHeHust KoMaHabl INT 16H Heobxoanmo
Tpexne NpoBepuThb coaepxumoe peructpa AL. B ciyyae, ecniu AL cogepXut
HyJIb, TO OblJIa HaXKaTa (PYHKIIMOHAJIbHAS KJIaBUIIIA, €CJIU HE HYJIb, TO TTOJIy4eH
KOJI CUMBOJIbHOM KJIABUILIN.

CK3H-KoAbI

KnaBuaTypa uMeeT 1o iBe KJIaBMIIM JJIsI TAKMX CUMBOJIOB Kak *, + U -
. HaxxaTtue «3Be3104Ku», HalpuMep, yCTaHABIMBAET KO CUMBOJIA 1IECT.2A B
peructpe AL 1 onvH 13 OIBYX CK3H-KOJ0B B peructpe AH B 3aBUCHMOCTH OT
TOTr0, Kakasl U3 KjlaBuiliei Obuta Haxara: 1ect.09 1j1st 3Be310UKy Hal udpoit
8 wnu wect.29 n1s1 3Be3M0UKY Ha KiaBuiie PrtSc.

DYHKINOHAJIbHbIE KJIABUIIH CK3H-KOBI
Alt/A - Alt/7 1E - 2C
F1 - F10 3B - 44
Home 47
CTpenka BBepx 48

PgUp 49
CTpenka Bneso 4B
CTpenka BnpaBo 4D

End 4F
CTpenka BHM3 50

PgDu 51

Ins 52

Del 53

IMpuBenem npuMep MporpaMMBbl JJIs1 yCTAHOBKY Kypcopa B cTpoky 0 u
cronben 0 mpu HaxkaTum KiaBuiny Home (ckaH-Kona 47):

MOV AH,00 ;BbnoAHWTbL BBOA C KNaBuaTypbl

INT 16H ; CMP AL, 00 ;®yHKuMOHanbHas knasuwa?
JNE EXIT1 ; HeT - BbIATK

CMP AH,47H ;CkaH-koa ons knasuwu Home?

JNE EXIT2 ; HeT - BbATK

MOV AH, 02

MOV BH, 00 ;YcTaHoBMTbL Kypcop

MOV DX,00 ; no koopauHaTam 0,0

INT 10H ;BnisBaTb BIOS
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®ynkuroHanbHble KiaaBuin F1—F10 reHepupyloT CKIH-KOABI OT
mect.3B 1o mecr.44. Cneayrolyii mpuMep BBITIOJHSIET TTPOBEPKY Ha (PYHK-
LIMOHAJIbHY0 KiaBuiny F10:

CMP AH, 44H ;Knasuwa F107?
JE EXIT1 ; Ja!

ITo anpecy EXIT1 nmporpamMmMa MoOXeT BBITIOJHUThH JII0OOE HEOOXOIM-
MOE JIeHCTBHE.

LseT n rpaduka

TekCTOBOM peXum

TexcToBoii peXXuM NpeaHa3HaYeH JIJIsS1 OOBIYHBIX BHIYMCIICHU C BHIBO-
oM OyKB M LMMp Ha 3KpaH. JlaHHBIN peXXUM OAMHAKOB JIJISI YePHO-0EJIbIX
(BW) 1 17151 LIBETHBIX MOHUTOPOB 32 UCKJTIOUEHUEM TOTO, YTO 1[BETHbIE MOHU-
TOPBI HE TIOACPKUBAIOT aTpUOyT MoaYepKuBaHus. TeKCTOBOM pexkuM obec-
reymBaeT paboty ¢ moaHbiM HabopoM ASCII komoB (256 cMMBOJIOB), Kak TSt
yepHOo-6ebix (BW), Tak 1 1151 IBETHBIX MOHUTOPOB. Kaxkablii CMMBOJI Ha 9K~
paHe MOXeT OTOOpaXkaThCsl B OMHOM M3 16 LIBETOB Ha OMHOM M3 BOCHMU LIBE-
TOB (hoHa. bopmiop 3KpaHa MOXET UMETh TaKKe OIUH U3 16 LIBETOB.

Lseta

TpeMst OCHOBHBIMU 1IBETaMU SIBJISIIOTCSI KPACHBIN, 3€JIEHbI U CUHUIMA.
KoMOrHUpyYs OCHOBHBIE 1[BETA APYT C APYTOM, MOXKHO MOJIYYUTh BOCEMb LIBE-
TOB, BKJItOUast YepHbIit U Oesblil. cnonib3ysi 1Ba YPOBHS SIPKOCTHU TSI KaXKA0-
ro LIBeTa, MOJIyYUM BCero 16 LBETOB:

IRGB
YepHbii 0000
Cepbiit 1000
CuHuin 0001
ApKO-CHHIIA 1001
3eneHslit 0010
ApKO-3eneHsiit 1010
Fony6oit 0011
Apko-ronyboit 1011
KpacHsii 0100
ApKO-KpaCHbIi 1100
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CnpeHeBbiit 0101
ApKO-CUpeHeBsbIi 1101
KopuyHeBbii 0110
KenToiit 1110
benbi 0110
Apko-benbiit 1111

Takum 06pa3oM J1t00bIE CUMBOJIBI MOTYT OBITH OTOOPAKEHBI HAa PKpaHe
B omHOM u3 16 11BeToB. DOH JII0GOTO CUMBOJIA MOXKET MMETh OIUH U3 TIEPBBIX
BOCbMU LIBETOB.

B cJiydyac, €Clin (I)OH 1 TCKCT UMCIOT OAWH U TOT XK€ LBET, TO TCKCT I10-
JIy4ac€TCd HCBUIUMbBIM.

Wcnonbays 6aiiT arpudyTa, MOXHO MOJIYYUTh TAKXKE MUTAIOLIUE CUM-
BOJIBI.

bant-arpubyt
TexcToBol pexxuM JOIMyCcKaeT MCIOJIb3oBaHue Oalita arpubOyTa. LlBer
Ha 9KpaHe COXpaHseTcs 10 TeX Mop, MoKa Apyras KOMaHIa He U3MEHMT €To.

Jlna ycTaHOBKM 1[BE€Ta MOXHO HMcmoJib3oBaTh B komanHme INT 10H
dbynkumu AH=06, AH=07 u AH=09. Hanpuimep, [1s1 BbIBOJA MSITH MUTAI0-
11X 3B€3[I0YEK CBETJIO-3€JIEHbIM 1IBETOM Ha CUPeHEeBOM (DOHE BO3MOXKHa Clie-
nylolasi mporpamma:

MOV AH,09 ;OyHKuMa BbHBOAA Ha OKpaH
MOV AL, "+ ;BbBOAMMbIA CMMBON

MOV BH,00 ;Ctpanuua 0

MOV BL,ODAH ;ATpubyT uUBeTa

MOV CX,05 ;4Yncno noBTOpeHwui

INT 10H ;BwidsaTb BIOS

padpuyeckum pexxum

JI1st TeHepaly [BETHBIX M300paXkKeHU B rpapuuecKoM pexXuMe MC-
MOJIB3YIOTCSI MUHUMAJIbHbIE TOYKM pacTpa — IMKCEeIbl WiIK MJbl (pixel).
LiBetHoili rpadmueckuii agantep (CGA) uMeeT TpU CTEIEHU pa3pellIeHMSI:

1. Huzkoe paspenieHue.
2. CpenHee pa3pelieHue.

3. Beicokoe pa3pelleHue.
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Aekuus 8.
Tpe6oBAHUS 93bIKO

KoMmeHTapum B nporpaMmax Ha
Accembaepe

Hcnonb3oBaHue KOMMEHTApUEB B TIPOrpaMMe YIydlllaeT ee SICHOCTD,
O0COOEHHO TaM, TJe Ha3HaueHWe Habopa KoMaH HelmoHsITHO. KoMMmeHTapmit
BCerJa HAaYUMHAIOTCS Ha JIIoOOH CTPOKe NCXOMTHOTO MOIYJIS C CUMBOJIA TOYKA C
3anAToi (;) m AcceMOIIep ToyIaraeT B 3TOM ClTydae, YTO BCe CUMBOJIBI, HAXOIsI-
IIMecs CIpaBa oT ; ABJSIOTCS KOMMeHTaprueM. KoMMeHTapuii MOXeT coiep-
JKaThb JIIOOBIE TIeYaTHBIE CUMBOJIBI, BKiIIOUas mpobesn. KoMMeHTapuii MOXeT
3aHUMAaTh BCIO CTPOKY WJIH CJIEIOBATh 32 KOMaHIOM Ha TO Xe CTpoKe, KaK 3T0O
MTOKa3aHOo B IBYX CJICAYIOIINX IMpUMepax:

;9Ta CTpPOKa MNONHOCTbID SIBNSETCA KOMMEHTapMeM
ADD AX,BX ;KomMmeHTapuit Ha OfHOM CTpPOKE C KOMaHAOM

KomMeHTapuu MosIBASIIOTCSI TOJABKO B JIMCTUHraX acceMOJMpPOBaHMS
HCXOIHOTO MOMYJISl M HE IPUBOISAT K FeHepallMi MallIMHHBIX KOAOB, TO3TOMY
MOXHO BKJIIOYATh JII0O0E KOJMYECTBO KOMMEHTApUEB, HE OKa3biBast BIWSIHUS
Ha 3(p(peKTUBHOCTD BBIMOJIHEHUS IIPOrPaAMMBI.

dopmMaAT KOAUPOBAHMS

OcHOBHoI1 hopMaT KOAMPOBaHUsI KOMaHJ AcceMObiiepa UMEET Clleylo-
WA BUL;

[meTka] komaHpa [onepaHa(b)]
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Mertka (ecnu uMeeTcs), KOMaHIa v onepaH i (eciayu UMeeTcsl) pa3aesisi-
IOTCSI IO KpaifHe il Mepe OMHUM MPOoOeSIOM Ui CUMBOJIOM Tabysiiuu. Makcu-
MaJibHas1 IJIMHa CTPOKU — 132 cuMBoJIa, OTHAKO, OOJIBILIMHCTBO MPEANOYnTa-
10T paboTaThb co cTpoKaMu B 80 CUMBOJIOB (COOTBETCTBEHHO IIIMPUHE 3KpaHa).
IIpumepbl KOmMPOBaHUS:

COUNT DB 1 ;Wma, komaHpa, OAuH onepaHp

MOV AX,0 ;KomaHga, nBa onepaHaa

Metku
Mertka B s13b1Ke AcceMbiiepa MOXeT CoAepKaTh CASAYIONINE CUMBOJIBL:

Byksbl: oTA 10 Z UM OTa 110 Z
Mudpsr: ot 0 10 9

CrnencumMBouibl: 3HaK Borpoca (?) Touka (.) (TOJbKO MEPBbIA CUMBOJI)
3HAK «KOMMepUecKoe 31» (@) moguepkuBanue (-) gosiap ($)

[lepBbIM CMMBOJIOM B METKE IOJKHA OBITH OyKBa MM CIIELICUMBOJI.
AcceMOiep He JeaeT pa3Imiyrs MeXIy 3arJIaBHBIMUA Y CTPOYHBIMU OYKBaMM.
MakcumainpHas JnHa MeTKU — 31 CUMBOJL.

IIpumepsl METOK:

COUNT

PAGE25

$E10

PexoMeHTyeTcs MCIOIb30BaTh OMUCATEIbHBIE U CMBICJTOBBIE METKM.
WNmena perucrpos, Hanipumep, AX, DI unu AL saBasitorcst 3ape3epBUpOBaH-
HBIMU U MCMOJB3YIOTCS TOJIBKO ISl YKa3aHUSI COOTBETCTBYIOLIMX PETUCTPOB.
Hanpumep, B komaHae

ADD AX, BX

AcceM0Onep «3HaeT», uto AX 1 BX otHOCHTCA K peructpam. OmHako, B
KOMaHjIe

MOV REGSAVE, AX

Accemb6nep Bocnpumer Mg REGSAVE Ttoibko B TOM ciydae, eciu
OHO OyZIeT OIpeeeHO B CETMEHTE JaHHBIX.

KomaHaa

MHemoHunYecKasi KoMaHIa yKa3biBaeT AccemOyiepy Kakoe OelCTBUE
JOJIKEH BBITIOJHUTH JaHHBIN orepaTop. B cermMeHTe maHHBIX KOMaHa (WX
IUPEKTHBA) OIpeAeIsieT MmoJie, padouyro 00J1acTh WIM KOHCTaHTY.
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B cermeHTe Koja KoMaHaa ompesenser NeicTBUE, HAapuUMep, nepe-
cbuika (MOV) unu cnoxenue (ADD).

OnepaHA

B cayuae, eciiu komaHaa crieuUIIMPYyeT BHIMOTHSIEMOE NeHCTBUE, TO
ONepaHIl oTpenessieT HaYaabHOe 3HAYeHHe TAHHBIX VU 3JIeMEHTbI, HaJl KOTO-
DPBIMU BBITIONIHSIETCS JeficTBUE TI0 KoMmaHzae. B cieayroiiem mpumepe Oaiit
COUNTER omnpeneseH B cerMeHTe JaHHBIX M UMEET HYyJIeBOE 3HAUCHHUE:

COUNTER DB 0 ;Onpepenntb 6aiT (DB) ¢ HyneBbM 3Ha4eHMWEM

KoMaHna MoXeT MMeTh OIMH WM IBa OIepaHia, WK BOOOILE OBITh
0e3 orepaHaoB. PaccMoTpuM ciieayromme Tpy puMepa:

Het onepaHAOB
RET ; BepHyTbCs

OAUH onepaHA
INC CX ;YsennunTb CX

ABa onepaHaa

ADD AX,12 ;MpnbaButs 12 Kk AX

Mertka, KOMaH/Ia U OTMepaHa He 00s3aTeIbHO JAOXKHbBI HAYMHATHCS C
Kakoi-1100 ornpeneseHHO! Mo3uLIMKU B cTpoke. OqHaKO, peKOMEHIyeTCs 3a-
MUCHIBaTh UX B KOJIOHKY ISl OOJbIIEN y1o00unTaeMoCT mporpamMMsbl. Jlist
aroro, Harpumep, peaaktop DOS EDLIN obecnieunBaeT Tabysiiuio yepe3
KaXIIble BOCEMb MO3ULINA.

AVNpeKTuBbI

AcceMOiep UMeET psill ONepaTopoB, KOTOPHIE MO3BOJSIOT YIPaBIATh
MPOIIECCOM acceMOJIMPOBaHUS U (GOPMUPOBAHUS JIUCTUHTA.

DT OII€PATOPHbI HA3BIBAIOTCA IICEBAOKOMaHAaAMM MJIN TUPECKTUBAMU.

OHM JeHCTBYIOT TOJBKO B IMPOIIECCE aCCEMOIMPOBAHUS TIPOTPAMMBI 1
He TeHEepUPYIOT MAIIMHHBIX KOJIOB.
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AvipekTuebl ynpaBAeHusi AMctuHrom: PAGE u TITLE

AcceMbJiep CONEPXKUT Psill TUPEKTUB, YITPABIISIONIMX (HOPMATOM Teya-
4 (wu JuctuHra). O6e aupektuBbl PAGE u TITLE M0XHO UCITO/b30BaTh B
JII000J TTporpaMMme.

AvpekTtusa PAGE

B Hayase nporpaMmbl MOXHO YKa3aTh KOJIMYECTBO CTPOK, pacreydarhbl-
BaeMbIX Ha OJHOU CTpaHUlIe, U MAKCUMAaJIbHOE KOJIMYECTBO CHMBOJIOB Ha OJI-
Hoi1 cTpoke. st aToit nenu cayxut nupektuBa PAGE. Crneayoleii nupek-
TUBOI ycTaHaBIMBaeTcst 60 CTPOK Ha CTpaHMILY U 132 CMMBOJIa B CTPOKE:

PAGE 60, 132

KonuyecTBo cTpOK Ha cTpaHUIle MOXET ObITh B Tipeaesiax ot 10 go 255,
a CMMBOJIOB B cTpoke — oT 60 mo 132. [1o ymoruaHuio B AcceMbiiepe yCTaHOB-
JIEHO:

PAGE 66, 80

IIpeamnonoxumM, 4To CYETIMK CTPOK ycTaHOBIEH Ha 60. B aToM ciydae
Accem0iep, pacreyaraB 60 CTPOK, BBIIIOJIHSIET ITPOTOH JINCTA Ha HAYyaJo Clie-
NYIOIEN CTPAaHULIBI U YBEJTMYMBAET HOMED CTPAaHMIIBI Ha eauHuUIly. KpoMe To-
T'O MOHO 3aCTaBUTb AcceMOJep caesaTh MPOTOH JIUCTa HA KOHKPETHOM CTPO-
Ke, Hampumep, B KOHIle cerMeHTa. [Ijas 3Toro HeoOXOAMMO 3amucaThb
nupekTuBy PAGE 6e3 onepanmoB. AccemOiiep aBTOMaTUYECKU AeIaeT IIPOTrOH
smcta rmpu oopadorke nupektuBbl PAGE.

AvpexTtuea TITLE

J17151 TOTO, YTOOBI BBEPXY KaxKIOW CTPAaHUIIBI IMCTUHTA TIeYaTaics 3aro-
JIOBOK (THTYJ) IIporpamMMbl, ucnonb3yeTrcs aupektuBa TITLE B ciexyromem
dopmare:

TITLE TekcT

PexomeHayeTcsi B KayecTBE TEKCTa MCIIOJIb30BaThb UMS MPOTrpaMMBbl,
MOJ, KOTOPbIM OHa HAaXOMUTCS B Kartajgore Ha aucke. Hampumep, ecnu npo-
rpamma HasbiBaeTcst ASMSORT, To MOXHO MCITOJIb30BaTh 3TO UMSI M OIKMCA-
TebHBIN KOMMEHTAPUi 00ILEe JTMHOM 10 60 CUMBOJIOB:

TITLE ASMSORT - AccembnepHad nporpamma COPTWPOBKW WMEH

B AccembGnepe Takke mMmeeTcs mupekthBa nonzaroiioBka SUBTTL,
KOTOpPast MOXET OKa3aThCs MOJIe3HOM I O9€Hb OOJIBIITNX TTPOTPaMM, COIEp-
KAIIMX MHOTO ITOAIIPOTrPaMM.

Avipektnea SEGMENT

JIroGbie acceMOIepHbIe MPOrPaMMBbl COIEPXKAT 10 KpaitHel Mepe OJMH
CETMEHT — CErMEHT Kojia. B HEKOTOPBIX POrpaMMax UCIOIb3yeTCs CETMEHT
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IS CTEKOBOM MaMSITU U CETMEHT JAHHBIX [IJIs1 ONpeAesIeHUs TaHHbIX. AcceM-
GsnepHast aupekTuBa 111 onvcaHust cermeHTa SEGMENT umeet cieayronimii
dopmMmar:

Nva Oupexktusa OnepaHa uma SEGMENT [napameTpsl]

nma ENDS

MmMs cerMmeHTa J0JIKHO 00513aTe/IbHO MPUCYTCTBOBATh, ObITh YHUKAJTb-
HBIM ¥ COOTBETCTBOBAThH COIJIAILIEHUSIM ISl UMeH B AcceMOJepe. [AupexkTruBa
ENDS o6o3nauaeT xoHen cermeHTa. O6e nupexktuBel SEGMENT u ENDS
JIOJDKHBI UMETh oauHakoBble nMeHa. JupektuBa SEGMENT moxer conep-
2KaThb TPU TUIIA IAPaMETPOB, ONPEEISIOUIMX BbIpAaBHUBAHKE, OOBEIUHEHUE U
KJjiacc.

BbipaBHMBAHME

JaHHbBII MapaMeTp omnpeesiseT rpaHuIly Hadaina cerMeHTa. OObIYHBIM
3HayeHueM siBjisieTcss PARA, 1o KOTOpoMy CerMeHT yCTaHaBIMBaeTCs Ha Ipa-
HuLy naparpada. B aTom ciiyyae HayanbHbBINM afpec IeauTcs Ha 16 6e3 ocTar-
Ka, TO €CTh, MMeeT 1iecT. aapec nnnl. B ciyyae oTcyTcTBHSI 3TOro onepaHia
AcceM0Oiep npuHUMaeT 1o ymondaHuio PARA.

O6beanHeHne

DTOT 2JIEMEHT OTpeaesisieT 00beAMHSIETCS JIM JaHHBIM CETMEHT C JIpy-
TMMU CerMEHTaMM B Mpoliecce KOMIIOHOBKY TTocje acceMOiupoBaHus. Bos-
MOXHBI cieaytoiue Tunbl oobeauHeHuit: STACK, COMMON, PUBLIC, AT
BoipaxkeHre 1 MEMORY.

CerMeHT cTeKa ompeAeIsieTcs CAeAyIOIUM 00pa3oM:

nma SEGMENT PARA STACK

Korna otnenbHO acceMOIMpOBaHHBIE MTPOrPAMMBI JOJDKHBI OOBEoM-
HSTBCSI KOMITOHOBIIMKOM, TO MOXHO Mcnojib3oBaTh Tunbl: PUBLIC, COM-
MON u MEMORY. B ciyuae, eciu mporpamMma He J0JIKHA OOBETUHSITHCS €
JNPYTUMHU MPOrpaMMaMM, TO TaHHAS OMILIKST MOXET OBbITh OMyIIIEHA.

Kaacc

JlaHHBIM 2JIEMEHT, 3aKJTIOYEHHBIN B arocTpodbl, UCIIOIb3YeTCs ISt
TPYNIIUPOBAHUS OTHOCUTEIbHBIX CETMEHTOB ITPU KOMITOHOBKE:

nmg SEGMENT PARA STACK "Stack’

Avpektuea PROC

CermeHT Koga COACPZKUT BBIMMOJHACMBIC KOMaHAbI ITPOTrpaMMBI. Kpo—
MeE TOTO 3TOT CEIMEHT TaKKe BKJTIOYAeT B ceOs OJHY MJIN HECKOJIbKO ITPOLIC-
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Iyp, onpeaeiaeHHbIX nupekTtuBoii PROC. CerMeHT, comepXalluii TOJbKO OfI-
HY TIPOIIEyPY UMeET CCIYIOIIMIA BUI;

nma-cermeHTa SEGMENT PARA
nms-npouenypsl PROC

FAR

CermeHT kofa C OAHOM npouenypow
nma-npouenyps ENDP

nms-cermeHTa ENDS

RET

Wwms mponienypsl JOKHO 00S13aTEILHO MPUCYTCTBOBATh, OBITH YHU-
KaJIbHBIM ¥ YIOBJIETBOPSITH COIIAIlleHUSIM 110 MMeHaM B AcceMbiiepe. Orre-
paun FAR ykaseiBaeT 3arpy3unky DOS, yTo Hayaao JaHHOM ITPOLIETYpHI SIB-
JISIETCSI TOYKOM BXOMA JIJIs BEITIOJTHCHUSI TIPOTPAMMBI.

HupextuBa ENDP omnpenensier KoHell IIpoLieaypbl U UMEeT UMsI, aHa-
nornuHoe uMeHu B qupektuBe PROC. Komanma RET 3aBepiaer BHIITIOJHE-
HUe IIPorpaMMBbl U B JaHHOM cJIyyae Bo3Bpallaet yrnpasieHue B DOS.

CerMeHT MOXET COIEPKATh HECKOJIBKO MPOLIEYP.

Avpexktnsa ASSUME

Iporieccop McoNb3yeT peructp SS I aapecaluu cTeka, peructp DS
IUTS aipecallii CeTMEHTa JaHHBIX ¥ perrctp CS i anpecaliii cerMeHTa Ko-
Ia.

AcceMmbiiepy He0OXOAMMO COOOUIUTh Ha3HAUEHUE KaXI0Tro CErMeHTa.
Hns stoit uenu ciyxut qupektuBa ASSUME, koaupyeMasi B cerMeHTe Kojna
cieayomuM oopazom:

NmpexTuea OnepaHg ASSUME SS:wma_cTeka, DS:uMa_C_aaHHbIX,
CS:uma_c_kona

Hanpumep, SS:uMsi_cTeka ykasbiBaeT, 4YTo AcceMOiiep JOJIKEH acco-
LIMMPOBATh UM CETMEHTa cTeKa ¢ peructpoM SS. OrepaHabl MOTYT 3allUChI-
BaThbCsl B 1100011 mociaenoBaTeabHOCTU. Peructp ES Takke MoXeT NpUCYTCT-
BOBaTh B 4MCJIe OMepaHmoB. B ciydyae, eciu mporpamMma He HCIOJb3yeT
peructp ES, To ero moxxHo onmyctuth win ykazatb ES:NOTHING.

AupekTtuea END

HupextuBa ENDS 3aBepmiaer cermeHT, a nupektuBa ENDP 3aBepima-
et mpouenypy. dupektnsa END B cBo1o o4epeanb ITOTHOCTBIO 3aBepIaeT BCIO
MporpamMmmy:

[vpexTnea Onepann END [wma_npouenyps ]
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OrnepaHa MOXeT ObITh OIYILEH, eC/M MporpaMMa He MpeaHa3HaueHa
JUTSl BBITIOJIHEHUSI, HaPUMEDP, €ClM acCeMONIMPYIOTCs TOJbKO OIpeneaeHus
JNIAHHBIX, WM 3Ta Mporpamma JA0/KHa ObITb CKOMITIOHOBAHA C IPYruM (Tj1aB-
HbIM) MopayieM. [l 0ObIYHONM MporpaMMbl ¢ OTHUM MOJYJIEM OMepaH[ Co-
JEPXKUT UMs1, yKazaHHoe B aupektuse PROC, koTopoe 66110 0003HAaYeHO Kak
FAR.

NMamsaTtb u perncTpnl

PaccMmoTpuM 0cOOEHHOCTH UCTTIONB30BAHUS B KOMaHIaX UMEH, UMEH B
KBaJIpaTHbIX CKOOKax W uuces. B cieayroniux nmpumepax MOJOXUM, 4YTO
WORDA omnpenensier cI0BO B MaMSITH:

MOV AX,BX ;MNepecnatb comepxmumoe BX B peructp AX

MOV AX,WORDA ;Mepecnate copepxumoe WORDA B peructp AX

MOV AX,[BX] ;NepecnaTb copepxvWmoe namaTu No afpecy ; B perucrpe
BX B pernctp AX

MOV AX, 25 ;MepecnaTb 3HauveHne 25 B peructp AX MOV AX,[25] ;Nepe-
CnaTb COAEPXMMOE MO CMeWeHnio 25

HoBbIM 31€Ch SIBISIETCST MCITOIB30BaHME KBAaIPATHBIX CKOOOK, 4TO T0-
TpebyeTcs panee.

MHULMaAn3aumsa nporpamMmbl

CyliecTByeT Ba OCHOBHBIX THMa 3arpy304Hbix mporpamm: EXE u
COM.

Paccmorpum tpeboBanusa k EXE-mporpammam. DOS umeer yeThipe
TpeboBaHMS 11 MHUIIManu3aunu acceMonepHoit EXE-nporpammbr:

1) ykazatb AcceM0Oepy, KaKe CeTMEHTHBIE PErUCTPhl JOJKHBI COOT-
BETCTBOBATh CETMEHTaM,;

100 Tpeb6oBaHUs S3bIKA

2) COXpaHUTh B CTEKE ampec, HaxomsImuiics B peructpe DS, Korma mpo-
rpaMMa HaYHeT BBIITOJIHEHHE;

3) 3ammcarh B CTEK HYJICBOI aapec;
4) 3arpy3uth B perucTp DS agpec cermMeHTa TaHHBIX.

Brixon 13 nporpaMmsel 1 Bo3BpaT B DOS cBOAUTCST K UCITOJIb30BAHUIO
koMmaHabl RET.

AcCCOIMUPYS CETMEHTBI C CETMEHTHBIMU pErUCTpaMiu, AcceMOJIep CMO-
JKET OTPEICINTD CMEIEHUST K OTACTbHBIM 00J1acTsIM B KaXKI0oM cerMeHTe. Ha-
TpyUMep, KaXaas KOMaHIa B CETMEHTE KOIOB UMEET OIpeNeeHHYIO0 JUIMHY:
repBas KoMaHaa uMeeT cMmeleHune 0, 1 ecy 3To 1Byx6aiiToBas KOMaHaa, TO
BTOpasi KOMaHaa OyeT UMeTh CMeIlIeHUe 2 U TaK Jajiee.

3arpy3o4HoMy MOIYJI0 B MaMsITU HEMOCPEACTBEHHO IpPealIecTBYeT
256-6aitoBas (mect.100) o6macThb, Ha3bIBaeMast MPePUKCOM ITPOrPaMMHOTO
cermeHTta PSP. [TporpaMmma 3arpy3urka Ucrosb3yer peructp DS st yctaHoB-
KU aapeca HauyajabHOM Touku PSP. ITonb3oBarenbckasl mporpamMma JOJKHA
COXpaHMUTb ATOT aapec, momMecTuB ero B cTek. [lo3zxe, komanaa RET ucnonb-
3yeT 3TOT ajapec 111 Bo3BpaTta B DOS.

B cucreme TpebyeTcs, YTOOBI Clienylolee 3HaUCHUE B CTEKE SIBJISLIIOCH
HYJIEBBIM aJipecoM (TouHee, cMeleHueM). st atoro komanaa SUB ouuiaer
peructp AX, BerurTas ero u3 3toro xe peructpa AX, a komanaa PUSH 3aHo-
CHUT 3TO 3HaYEHHUE B CTEK.

3arpy3unk DOS ycraHaBiauBaeT IpaBUJIbHBIE aipeca CTeKa B PeTUCTpe
SS u cermenTa komoB B peructpe CS. [TockonbKy IporpaMmma 3arpy34mka 1uc-
noJyib3yeT peructp DS mist apyrux ueneil, HeoOXOOAUMO MHULMAIN3UPOBAThH
peructp DS nByms komangamu MOV.

Komannma RET obecrieurBaeT BBIXOJ M3 I10Jb30BATEILCKOM MTPOrpam-
MbI ¥ Bo3Bpat B DOS, ucrnosb3ys Ajis1 5TOro afpec, 3alucaHHblii B CTEK B Ha-
yajie nporpammbl komanaoit PUSH DS. JIpyrum o0bIYHO UCITOJIb3YEMbIM BbI-
xonoM siBiisieTcst komanaa INT 20H.

CucTeMHBI 3arpy3uMK MpPU 3arpy3ke MporpaMMbl C IMCKa B MaMSITh
TSI BBITIOJTHEHUs] YCTaHABJIMBACT IEMCTBUTEIbHBIE afipeca B peructpax SS u
CS. IIporpaMma He UMeET CerMeHTa JaHHBIX, TAK KaK B HEll HET OTpeie/IeHUs
NIAaHHBIX U, cOOTBeTCTBEHHO, B ASSUME Hetr HeoOXoamMocTh acCUTHOBATh
peructp DS.

Komanast PUSH, SUB u PUSH BbINOJIHSIOT CTaHIAPTHBIE ACHCTBUS
JUTS THALIMAJIM3AlMK CTeKa TeKYIIMM aipecoM B peructpe DS u HyseBbIM aj-
pecoM. ITockombKy, 06bIYHO, mporpamMMa BeinosiHsiercs u3 DOS, To 3t Ko-
MaHAbl obecrneuynBaioT Bo3BpaT B DOS mocie 3aBepleHUsT IPOTPaMMBbI.
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(MoXHO TakXe BBHIMOJHUTH MPOTrpaMMy M3 OTJIAMYMKAa, XOTS 3TO OCOOBIN
ciyyait).

Baxcno:

O He 3a0biBaiiTe CTaBUTH CUMBOJI «TOUKA C 3aIISITOM» Mepes
KOMMEHTApUSIMU.

0 3aBepiiaiite Kaxabiit cerMmeHT qupektuBoit ENDS, kaxnmyto

npouenypy — nupektusoit ENDP, a nporpammy —
nupekTruBoir END.

ad B nupextuBe ASSUME ycranaBnuBaiiTe COOTBETCTBUST MEXIY
CEerMEHTHBIMU PETUCTPaMU M UMEHAMU CETMEHTOB.

0 Hins EXE-nporpaMm obecrieunBaiite He MeHee 32 CJI0B IS
cTeKa, co0JIoaiiTe coraleHus o MHUIMATU3aluu cTeKa
komangamu PUSH, SUB u PUSH u 3aHocute B peructp DS
ajipec cerMeHTa JaHHBIX.
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Aekuuna 9.
BBOA Y BbINOAHEHUEe
nporpamMm

BBOA NporpamMmmbl

M cxomHbIit TEKCT ITPOrpaMMBI, TpeHA3HAYEHHBIM TSI BBOJIA C TTOMO-
IIBIO TEKCTOBOIO pemakTopa MoxXHO BBecTH npu rmomom DOS EDLIN wim
JIPYTOTO TEKCTOBOTO peaakTopa. [ BBOIA UCXOMHOM TTporpaMMbl HabepuTe
KOMaHy:

EDLIN wumsa nporpamme. ASM [Enter]

B pesynbrare DOS 3arpy3ut EDLIN B mamMsaTil U MOSIBUTCS COOOIIIEHUE
«New file» u purnaiiesue «*-». BBeaure komaHay I juist BBoga cTpok, U 3a-
TeM HabepuTe KaxXIylo acCeMOJIepHYIO0 KOMaHIy.

XoTs1 uncio npobesyoB B TeKCTe 1151 Accembiiepa He CyleCTBEHHO, CTa-
paiiTech 3anuchIBaTh METKM, KOMaH/Ibl, ONepaHIbl 1 KOMMEHTap1UM, BIPOB-
HEHHBIMU B KOJIOHKH, TIporpaMma Oyaet 6oJjiee ynobouutaemas. s saToro B
EDLIN ucnonb3yeTcst TaOynsimst 4yepe3 Kakable BOCEMb MO3UIINIA.

ITocne BBoma mporpaMmbl yOeIuTeCh B €€ MPaBWILHOCTHU. 3aTeM Habe-
pute E (1 Enter) mns 3aBepirennss EDLIN. MoxHO IIpoBepuTh HATMYKE IIPO-
rpaMMBl B KaTajiore Ha IMCKe, BBEIUTE:

DIR (pns Bcex dannos)
7m7|
DIR uma nporpammsl. ASM (ans ogHoro daina)

B cnyyae, ecnu mpeamnosiaraeTcsi BBOI MCXOJHOTO TEKCTa OOJIBIIIETO
o0bema, TO JIYYIIMM MPUMEHEHMEM OyAeT MOJHO3KpaHHBIN pemakrop. Jist
MOJIyYeHUS pacrieyaTKy MporpaMMbl BKJIIOUUTE TIPUHTEP U YCTAHOBUTE B He-
ro oymary. BeizoBute nporpammy PRINT. DOS 3arpysur nporpamMmmy B ma-
MSTb M pacrievyaraeT TeKCT Ha PUHTEpeE:
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PRINT umsa nporpammb. ASM [Enter]

ﬂporpaMMa ellle He MOXET OBITh BHITTOJIHEHA — IPpEXac Heo0X0auMO
IPOBECTHU €€ aCCCM6JTI/IpOBElHV[e 1 KOMITOHOBKY.

NMoAroroeka NporpamMmbl AAS BbIMOAHEHUS

[Mocne BBOma Ha AMCK MCXOTHOM TTpOrpaMMbl HEOOXOAMMO TIPOJIEJIaTh
JIBa OCHOBHBIX I11ara, TIPex/e YeM IMporpaMmy MOKHO OyeT BBITIOTHUTh. CHa-
yaja HeoOXOIUMO acceMOIMpPOBaTh TPOTPaMMY, a 3aTeM BBITIOJTHUTb KOMIIO-
HOBKY. [IporpaMMucThl Ha si3bIKe O€MICMK MOTYT BBITIOJIHUTD ITPOTpaMMy cpa-
3y Mocje BBOJAa MCXOJHOIO TEKCTa, B TO BpeMsi Kak st AccemOiiepa U
KOMITWJISIPHBIX SI3bIKOB HYKHBI IIIaT¥ TPAHCSIIIUA U KOMITOHOBKU.

Iar accemOnupoBaHus BKIIOYAeT B ce0Osl TpaHCIISILIMIO HCXOTHOIO KO-
J1a B MallIMHHBIA OO0BEeKTHBINM Ko U reHepauuio OBJ-monynsa. OBJ-monynb
yXKe 0oJiee TpUOJIKEeH K UCIIOJTHUTEIbHOU (popMe, HO ellle He TOTOB K BBITOJ-
HEHMUIO.

[Ilar koMIOHOBKM BKIOUYaeT npeodbpazoBaHue OBJ-monyns B EXE
(MCMOJTHUMBII) MOAYJb, colepXaliuii MaimuHHbIA Koa. [Iporpamma LINK,
Haxogsasicsa Ha nucke DOS, BeInmosHSET cienyoliee:

1. 3aBepmraeT hopmupoBanue B OBJ-momyne agpecoB, KOTOpEIE OCTa-
JIUCh HEOTpeleICHHBIMU TIOCIe acCeMOIMpoBaHusa. Bo MHOTHX CIIeayIommx
MporpaMmMax Takue aapeca AcceMoJiep oTMeuaeT Kak R.

2. KoMnonyer, eciu He0OX0a1MMO, 60Jiee OTHOro OTAEIbHO acceMOJIu -
POBAaHHOIO MOJAYJIS B OIHY 3arpy304HyI0 (BBIIIOJHMMYIO) MPOrpaMMy; BO3-
MOXHO IBe WK 0oJyiee acceMOJIEpPHBIX MPOrpaMM WIM acCeMOJIEpHYIO IpO-
rpamMmy C IporpaMMaMu, HalIMCaHHBIMM Ha SI3bIKaX BICOKOT'O YPOBHS, TAKMX
kak Ilackanb win beiicuk.

3. Mauumanusupyer EXE-Momynbs KomaHgaMu 3arpy3Ku JJ1s1 BBITION-
HEHUSI.

ITocne xommoHoBkM OBJ-Mmomyist (ogHoro wim 6onee) B EXE-momynb,
MOxXHO BrIoHUTE EXE-Monyne mo6oe yuciao pa3. Ho, ecin HeoOxomumo
BHeCTH HeKoTopble m3MeHeHuss B EXE-monmynb, ciaemyeT CKOppeKTHpPOBAaTh
HUCXOMHYIO IIpOoTrpaMMy, acceMOIpoBaTh ee B apyroit OBJ-momynb 1 BBIIOI-
HUTh KOMITIOHOBKY OBJ-Monyns B HoBbili EXE-Momynb. Jlaxke, ecinu oTu 111a-
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I'M TI0Ka OCTalOTCSl HEMOHATHBIMU, Bbl OOHAPYXXUTE, YTO, MOJyYUB HEMHOTO
HaBbIKa, BeCh mpolecc noaroroBku EXE-Moayss OyaeT noBeaeH 10 aBToOMa-
TH3Ma. 3aMeThTe: onpenaeiacHHbie TUIbl EXE-nporpamMM MoxHO mipeobpaso-
BaTh B o4eHb 3(pPpexkTuBHbIe COM-1IpOrpaMMsl.

AcceMbAnpoBaHUE NPOrPAMMBbI

Jns Toro, 4ToOBl BBHITTOJHUTH UCXOAHYIO acCeMOJIEpHYIO TTpOrpaMMmy,
HeoOXOAMMO TIpeX/Ie MPOBECTH €€ acCeMOIMPOBAHUE U 3aTeM KOMITOHOBKY.
Ha nmuckere ¢ acceMOiepHBIM NaKeTOM MMEIOTCS JIBe Bepcuu acceMbJepa.
ASM.EXE — cokpallieHHas1 BEpCHsI ¢ OTCYTCTBUEM HEKOTOPBIX HE3HAUUTEIIb-
HbIX Bo3MoxkHocTeit 1 MASM.EXE — nontHas Bepcus. B ciyyae, eciim pasme-
pbI TaMSITU TIO3BOJISIIOT, TO UCTIOJB3YiiTe Bepcuto MASM.

IIpocreiimuii BapraHT BbI30Ba IIPOrpaMMbl aCCEMOIMPOBAHUS — 3TO
BBOA KoMaHAbl MASM (wiu ASM), 4To mpuBemeT K 3arpy3ke IporpaMMBbl
AcceM0nepa ¢ nucka B maMsaTh. Ha skpaHe mosiBuTcs:

source filename [.ASM]:

object filename [filename.OBJ]:

source listing [NUL.LST]:

cross-reference [NUL.CRF]:

Kypcop nipu 3ToM pacnosioXuTcs B KOHIIE MTEPBO CTPOKH, TAe HEOO-
XOIMMO yKazaTh uMs ¢aiina. He cienyer HabupaTh Tvn (aitna ASM, Tak Kak
AcceMOJep moapazyMeBaeT 3TO.

Bo-BTopoM 3ampoce mnpenrnonaraercsl aHajloruuHoe umsi aitna (Ho
MOXHO €TI0 3aMEHUTD).

Tpertuii 3ampoc Ipearnoaraer, 4To JUCTUHT acCeMOJMPOBaHUS MPO-
rpaMMBbI He TpeOyeTcs.

IMocnenuuit 3arpoc npearoJjaracTt, 4YTo JUCTUHI MEPEKPECTHBIX CChI-
JIOK HE Tpe6yeTC${.

B cjiydya€, €CJIM Bbl XOTUTC OCTAaBUTbL 3HAYCHMUA 110 YMOJIYaHUIO, TO B
TPEX MOCIICAHUX 3aI1pOoCax IIPOCTO HAXKMUTE Enter.

Bcerna HeoO6xonuMo BBOAUTH MMSI MCXOAHOTro (aiisa v, 0ObIYHO, 3a-
npamuBath OBJ-daiin — 310 TpebyeTcst 1151 KOMIIOHOBKY MPOrpaMMBbl B 3a-
Ipy304HbIi aitn.
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Bo3moxHo motpebyercs ykazanue LST-daiina, ocobeHHO, eciin HeoO-
XOIMMO MPOBEPUTh CreHEPUPOBaHHbIN MalMHHbIN Koa. CRF-daiin noneseH
JUISl OYeHb OOJIBIIMX MPOrpamM, Tae HEeoOXONUMO BUAETb, Kakue KOMaHIbl
CChUIAIOTCSI Ha Kakue MoJs JaHHbIX. KpoMe Toro, AcceMOiiep reHepupyeT B
LST-aitne Homepa cTpok, KoTopble ncnob3ytorcss B CRF-daiine.

AcceMOep mpeobpa3yeT UCXOOHbIE KOMAaHIbl B MAIIIMHHBIN KOJ, 1 BBI-
JTaeT Ha 9KPaH COOOIIECHMUS O BO3MOXKHBIX OIMMOKaX. TUIMMYHBIMU OITOKAMM
SIBJISIIOTCST HAPYIIEHUS acCeMOJIEPHBIX COTJIAIICHUI TT0 MMEeHAaM, HEIIPaBUIb-
Hoe Hanucanue komaHa (Harpumep, MOVE Bmecto MOV), a Takke Hatnuue
B OIlepaHaax HeolpeAaeaeHHBIX MMeH. [Iporpamma ASM BEITAeT TOIBLKO KOIBI
OIIMOOK, KOTOPhIE OOBSICHEHBI B PYKOBOJCTBE IO AcceMOJIepy, B TO BpeMs
Kak rmporpaMma MASM BbImaeT 1 KOABI OIIMOOK, 1 ITOSICHEHNS K HUM. Beero
nmeetrcs okoyo 100 coobmeHuii 06 ommoKax.

AcceMOJiep AenaeT MOMNBITKU CKOPPEKTUPOBATh HEKOTOPHIE OLIMOKMU,
HO B JIIOOOM cJlydae CliefiyeT nepe3arpy3uThb TeKCTOBBIM pelakTop, UCITPaBUTh
HCXOMHYIO IIPOrpaMMy U TTOBTOPUTH aCCEMOJIMPOBAaHKE.

JIucTunHr COICPKUT HE TOJIBKO MUCXOIHbIN TEKCT, HO TaKX€ CJI€Ba
TpaHCJTHpOBaHHBIﬁ MalIMHHBIN KOI B meCTHaAUAaTCPpUIYHOM (l)opMaTe. B ca-
MO¥ JIEBOW KOJIOHKE HAXOAUTCH mecT.aapeca KOoMaHd U JaHHbIX.

3a JINCTUHTOM acCceMOJIMPOBaHMS TIPOTPAMMBI CJIeIyeT TabJInIIa UACH-
trdukaTopoB. [TepBas 4acTh TaAGIUIIBI CONEPXKUT ONPEACICHHBIC B TTPOTPaM-
M€ CETMEHTBI U TPYMITBI BMECTE C UX Pa3MepOM B 0aiiTax, BBIpaBHUBaAaHUEM U
KJIACCOM.

Btopas yactb conepXut uaeHTUhUKATOPbl — UMEHA IoJIeil JaHHbBIX B
CerMeHTe JaHHbIX U METKU, Ha3HaYeHHbIE KOMaHIaM B CErMeHTe KOJ0B. J1Jist
TOro, YTOObI AcceMOJiep He co3aaBall 3Ty TaOIuILy, CAeAyeT yKa3aTh HapaMeTp
/N Bcien 3a komaHaoit MASM, To ecTb:

MASM/N

ABYXNpoxoAHbIh Accembaep

B mpouecce TpaHCISLIMU MCXOOHON IporpaMmbl AcceMOjiep aenaeT
JIBa TIPOCMOTpa UCXOJHOTO TeKCTa, WM 1IBa rpoxona. OaHON M3 OCHOBHBIX
MIPUYKMH 3TOTO SBJISIIOTCS CCBUIKY BIIEPE, YTO MPOMCXOIUT B TOM CIydyae, KOr-
Jla B HEKOTOPOI KOMaH/Ie KOAUpPYeTcsl MeTKa, 3HaueHUe KOTOPOil ellle He OI-
peneaeHo AcceMOIepoM.

B mepBoM mipoxome AcceMOiep MPOCMAaTPUBAET BCIO UCXOIHYIO TTPOT-
paMMy U CTPOMT TabJUIy UAEHTU(UKATOPOB, UCITONb3yeMbIX B IIPOTpaMMe,
TO €CThb, UMEH MOJieil JAaHHBIX U METOK TMPOrpaMMBI M MX OTHOCUTEIBHBIX
aJipecoB B MporpaMmMe. B mepBoM Mpoxoze MOAYUTHIBAETCS 00beM 0OBEKTHO-
TO KO/Ia, HO caM OOBEKTHBII KOII HEe TeHEPUPYeTCs.
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Bo BTOopoM npoxoze AcceMmbiiep UCTIONb3YeT Tabaully MAeHTU(DUKATO-
POB, TIOCTPOEHHYIO B MepBOM Tpoxoie. Tak Kak Ternepb y>Ke U3BECTHBI JJTMHbBI
U OTHOCHUTEJIbHbIE aipeca BCeX IMoJiei JaHHbIX U KOMaH[, To AcceMbjiep Mo-
KET CTeHEPUPOBATh OOBEKTHBINM KO M KaXIOo¥ KoMaHAbl. AcceMbiep co-
3naer, ecau Tpebyercs, daitisl: OBJ, LST u CRF.

KoMnoHOBKAO NpOorpamMmbl

B ciyyae, eciu B pesysibTate acceMOIMPOBaHUSI HE OOHAPYXKEHO OILIK-
00K, TO CJemyloImuil Iar — KOMIIOHOBKAa 00BeKTHOro Momyis. Daiir
nmsitiporpammbl. OBJ comepskKuT TOJIBKO MaIIMHHBIA KO B IIECTHAILIATEPUY-
Hoi1 (popme. Tak Kak mporpaMmmMa MOXET 3arpy>Karbcsl IOYTH B JII000E€ MECTO
MTaMSTH TS BBITIOJTHEHMST, TO AcceMObIiep MOXET He OTpele/INTh Bce MaIlluH-
Hble aapeca. KpoMe Toro, MOryT MCMojib30BaThCs Apyrue (o) MporpamMmMbl
11 00beauHEHUsT ¢ ocHOBHOM. HasHaueHunem mporpammbl LINK siBnsieTcst
3aBeplleHKEe OMPeeSICHUS aIPECHBIX CChIJIOK U 00beAMHEHME (€CIU TPeOyeT-
cs1) HECKOJIBKUX TTPOTPaMM.

JI7151 KOMITOHOBKY acceMOJIMPOBAHHO MPOTrpaMMbl BBEIUTE KOMaHIY
LINK u nHaxxmure knapuiry Enter. ITocie 3arpy3ku B mnaMsiTh, KOMIIOHOBIIIUK
BBIIa€T HECKOJIBKO 3arpocoB (aHajnornaHo MASM), Ha KOTOpble HEOOXOa1-
MO OTBETHUTb:

Object Modules [.0BJ]: wma nporpammsl
KomMnonyet umst mporpammbl. OBJ

Run file [uma nporpammel. EXE]:
Cosnaet ums nporpammel. EXE

List file [NUL.MAP]: CON

Coszpaet ums nporpammbl. MAP
Libraries [.LIB]: [Enter]

ITo ymomyanuto

ITepBolii 3a1Tpoc — 3aMPOC UMEH OOBEKTHBIX MOIYJICH JIJIT KOMITOHOB-
ku, T OBJ MOXHO OITyCTUTD.

Bropoii 3anpoc — 3anpoc MMEeHU UCIIOJIHUMOIo Moy (¢aiiia), (mo
ymonuaHuio ums nporpaMmbl. EXE). [lpakTuka coxpaHeHMsI OQHOTO MMEHU
(ripu pa3HbIX TUNAX) (aitia ynpoliaer padboTy ¢ MporpaMMaMHu.
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Tpetuii 3anpoc mpexamnonaraet, yto LINK BbiOHMpaeT 3HaueHHE IO
ymomyanuio — NUL.MAP (to ectb, MAP orcyrctByeT). MAP-(aiin conep-
KUT TabJWIy UMEH U pa3MEpPOB CETMEHTOB U OLIMOKM, KOTOPbIE OOHAPYKHUT
LINK. TunuyHoi ommoKoi SIBIsIeTCS HEMPaBUIbLHOE OMpPeNeIeHUe CEerMeH -
ta creka. OtBeT CON mnpeanosaraet, YTo Tabauiia OyneT BbiBeeHa Ha SKPaH,
BMECTO 3alMCH €€ Ha AUCK. DTO MO3BOJISIET CAKOHOMUTbh MECTO B IMCKOBOIA
MaMsITH U cpa3y MPOCMOTPETh TaOJIUILy HEMOCPEACTBEHHO Ha DKpaHe.

s oTBETa Ha YeTBEPTHIiA 3arpoc — HaxmuTte Enter, uTo yKkaxeTr KoM-
noHoBIMKY LINK npuHATH ocTasibHbIE TapaMeTphl 110 YMOJTUYaHUIO.

Ha npanHoM sTare eIMHCTBEHHON BO3MOXKHOMN OLIMOKOI MOXET ObITh
yKa3aHue HelpaBWIbHBIX UMeH (paitioB. McrpaBUTh 3TO MOXHO TOJIBLKO Ie-
pe3amyckoMm nporpamMmbl LINK.

BbinOAHEHWe NPOorpaMMbI

ITocne acceMOaMpPOBaHUsI U KOMIIOHOBKU MTPOrpaMMbl MOXKHO (HaKoO-
Hell-To!) BBIMOJHUTS ee. B ciyuae, ecniu EXE-(aiin Haxonutcst Ha 1MCKOBOIE
C, TO BBITIOJIHUTh €€ MOXKHO KOMaH/IOii:

C:umsa nporpammbl, EXE nan C:uma nporpammbl

DOS npenanonaraer, uyto daitn umeet tTun EXE (umu COM), u 3arpy-
Kaet (aiin ns BeinosiHeHus. Ho Tak Kak Hailla mporpamMma He BblpabaThiBa-
€T BUAMMBIX pPe3yJbTaTOB, BBLIMIOJHUM €€ TPAaCCUPOBKOW IO OTJIAAYMKOM
DEBUG. Bgenure:

DEBUG C:uma nporpammsl. EXE

B pesynbpraTte DOS 3arpy3ut nporpammy DEBUG, KoTophlii, B CBOIO
ouepenb, 3arpy3ut Tpedyembiii EXE-Moaynb. [1ocie aToro oTiamyuk BbhIAACT
neduc (-) B KauyecTBe IpuriaiieHus. s mpocMoTpa cerMeHTa CTeKa BBeIM -
Te

D SS:0

DTy 00J1aCTh JIETKO Y3HATh MO 12-KpaTHOMY AyOJIMPOBAHUIO KOHCTAH-
ol STACKSEG. 17151 mpocMOTpa cerMeHTa KoJia BBEIUTE

D CS:0

Beegute R mist mpocMoTpa comepKMMOTO PETMCTPOB M BBHITIOJTHUTE
IIporpaMmy ¢ momMoIpio KoMaHasl T (TpaccupoBka). OOpaTuTe BHUMaHUE Ha

108 BBOA ¥ BbINOAHEHME NPOrPAMM

BoszaeiicTBue nByX KomMana PUSH Ha cTek — B BepIlIMHE cTeKa Termephb Haxo-
IUTCS collepsknMoe perrctpa DS u HysieBoit aapec.

B npoiecce nouaroBoro BbIIOJIHEHUSI TPOrPaMMbl 0OpaTUTE BHUMA-
HUe Ha comepxkumoe peructpoB. Korma Bel moiinere mo komaHael RET, Mox-
Ho BBecTH Q (Quit — BBIXOM) AJIs1 3aBepPLIEHMS pabOThI OTJIAAUMKA.

Wcnonbiys komaHay dir, MOXXHO MPOBEPUTHh HaJIWUYKE Ballux (aiiioB
Ha IMCKe:

DIR C:umsa nporpammsl.

B pesynbTarte Ha 3KpaHe MOSBUTCS CleAylolMe UMeHa GailyioB: UMs
nporpammbl. BAK (eciu mist KOppeKTUPOBKY UMsI porpaMMbl. ASM uCTIOJb-
3oBasicsl penaktop EDLIN), umsa nporpamMmmbl. ASM, ums nporpamMmmbsl.OBJ,
umst iporpaMMbl. LST, umst nporpammbl. EXE u numst nporpammbl. CRF.

ITocnenoBaTeIbHOCTD TUX (1)3171.]10B MOXET OBITh MHOM B 3aBUCUMOCTH
OT TOr0, 4YTO YK€ HaXOAUTCA Ha JUCKE.

OueBHAHO, YTO pa3pabOoTKa psiia MPOrpaMM MPHUBEAET K 3aHATHIO
JUCKOBOIO IMPOCTpaHCTBa. JIJIsi MPOBEpKU OCTaBIIErocss CBOOOTHOTO MecTa
Ha JMCKe T0JIe3HO ucnojb3oBaTh komanay DOS CHKDSK. [lng ynaneHust
OBJ-, CRF-, BAK- u LST-¢aiinoB ¢ aucka ciaenyet UCIoJIb30BaTh KOMaHIy
ERASE (unu DEL):

ERASE C:uma nporpammsl. 0BJ,

Cnenyetr octaBUTh (COXpaHUTb) ASM-daiin 1ist MocaeayoIx u3mMe-
HeHuit 1 EXE-aiin st BBIMOJHEHUS.

PanA nepeKkpecTHbIX CCbIAOK

B mporecce TpaHcasum AcceMOiiep co3gaeT TabanIy NIeHTU(UKATO-
poB (CRF), xoTopast MOXXeT OBITh IIpeACTaBICHA B BUIE JUCTUHTA ITIePEKPECT-
HBIX CCBUIOK Ha METKHU, MACHTU(MUKATOPHI U TIepeMeHHbIe B ITporpamme. st
TOJIy4eHMs JaHHOTO (hasia, HeoOXOMMMO Ha YeTBEPTHIN 3arpoc Accembiiepa,
otBeTuTh C:, mojiaras, 4To ¢aiiyt JoKeH ObITh co3aaH Ha aucke C:

cross-reference [NUL.CRF]:C: [Enter]

Janee HeoOxonumo npeodpasoBath noiayyeHHblii CRF-(aiin B otcop-
TUPOBAHHYIO Ta0JIMILy ITePEeKPECTHBIX CChUIOK. JIJIsT 3TOro Ha acceMOJIepHOM
JIICKE UMEETCSl COOTBETCTBYIOIIAs ITporpaMmma.
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IMocne ycnemHoro accembiaupoBanus Beeaute komaHay CREF. Ha
9KpaHe MOoSIBUTCS JiBa 3ampoca:

Cref filename [.CRF]: List filename [cross-ref.REF]:

Ha nepserrii 3anpoc BBenute umsi CRF-daiina, To ects, C:uMs mpo-
rpaMMbl. Ha BTopoii 3a1poc MOKHO BBECTH TOJILKO HOMEP TUCKOBOAA U TTOJTY-
YUTH UMS TI0 YMOJTYAHUIO.

Taxkoii BeiOop npuBeaeT K 3anucu CRF B ¢aiin mepekpecTHBIX CChUIOK
o umeHu ums nporpammbel. REF Ha nuckosone C.

Hns pacrieyaTku ¢aiiia mepeKpecTHBIX CChITOK UCITOIb3yTe KOMaHLy
DOS PRINT.

Baxcno:

0 AcceMbJep npeobpasyeT UCXoAaHyo nporpammy B OBJ-aiin,
a koMrnoHoBIKK — OBJ-daiin B 3arpyzounsiit EXE-daii.

0 BHuMarepHO TIpoOBEpPSIiTE 3aTIPOCHl M OTBETHI HA HUX IS
nporpamm (M)ASM, LINK u CREF nipexne yem HaxaTb
knasuiny Enter. Bynbre ocoGeHHO BHUMATEIBHBI TTPU
yKa3aHUU AUCKOBOJA.

O IIporpamma CREF co3nmaer pacnedyaTky IepeKpecTHBIX
CCBUIOK.
g Vnansiite HeHyXHble (haiiibl ¢ Ballero aucka. PeryasipHo

noJb3yiitech mporpammoit CHKDSK st mpoBepku
CBOOOIHOTO MecTa Ha aucke. Kpome Toro nepuognyecku
CO3[1aBaiiTe pe3epBHbIE KOMUH Ballleil MPOTrpaMMBbl, XPaHUTE
PE3EPBHYIO AUCKETY M KOMIUPYITE €€ 3aHOBO IS
MOCJIEAYIOLLETO MPOrPaMMHUPOBAaHUS.

110 AAroputMbl paboTbl ACCemMOAepoB

Aekuua 10.
AATOPUTMbBI PAOOTDI
AccemMbAepoB

ABYXNpoxXoAHbI AccemMmbAep — nepBsbin
NPOXOoA

AcceMbJiep TTpocMaTprBaeT UCXOMHBIN MPOrpaMMHBIM MOIYJIb OIXWH
WY HECKOJIBKO pa3. Hanbosree pacripocTpaHeHHBIMHU SIBJISTFOTCS ABYXITPOXO/I-
Hble AcceMOJIephl, BBIMOJTHSIONIME JBa MMPOCMOTPa MCXOAHOro Momyns. Ha
IepBoM Tpoxoje AcceMOyiep HOpMUPYET TaGJMIy CUMBOJIOB MOMYJS, a Ha
BTOPOM — TE€HEPUPYET KO IPOTrpaMMBbl

Anroput™M paboThl 1-ro mpoxona ABYXIpoxoaHoro AcceMoOJepa moka-
3aH Ha PUCYHKe.
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Baok1: Hauano 1-ro npoxona acceMOMpoBaHus.

Buok2: HauanbHble YCTAHOBKU:

I R O

ycraHoBKa B 0 cuetunka anpeca PC;
CO3IaHue MyCTOM TabIUIIBI CHMBOJIOB;
CO3[aHue MyCTOM TabJULIbI TUTEPAJIOB;
OTKpBITHE (Daiiga UCXOIHOTO MOIYJIS;

yctaHoBka B FASLE npu3Haka oKoHYaHUSI.

Baok3: ITpusnak okonyanusi TRUE?

Baok4: CunursiBaHue CIeAYIOMICH CTPOKHA NCXOTHOTO MOMIYJIS.
JlobaBKa K CUETYMKY afipeca yCTaHaBIUBaeTcs paBHOi 0.

BaokS: I1pu cuuteiBaHuM ObLT OOHApPY>KeH KOoHell ¢aitia?

Buok6: Eciin koHel ¢aiina ooHapyXeH 10 TOro, Kak oopaboTaHa
nupektuBa END, — ommbka (mpexaeBpeMeHHbIN KoHell ¢aiia),
MPY 3TOM TaKKe YCTaHABJIMUBAETCS MPU3HAK OKOHYAHUST 00pabOTKH.

Baok7: Jlekcuueckuii pazdbop oneparopa mporpamMmbl. [1pu aTom:

O

O
g
g

BBIICIACTCA MCTKa/I/lMH, €CJIM OHa €CTh;,
BbIICJIACTCA MHEMOHMKA OI€palvu;
BBIICIACTCA ITI0JIE OIIEPAHIOB,

YAAJISIOTCS KOMMEHTApHHK B OITepaTope;
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0 PACIIO3HAETCS CTPOKA, COAEPKAIAs TOJIbKO KOMMEHTAPUNA.

Bbiok8: Ctpoka comepXuT ToJbKO KOMMeHTapuii? B aTom ciyuae
00paboTKa oreparopa He TPOU3BOIMUTCS.

Baok9: MHeMOHMKA onepalliy UILETCS B TAOIMIIE TUPEKTUB.
Baok10: 3aBepiuiics Ty MOUCK B TaOJIMIE TUPEKTUB YCIIEITHO?

Bbaok11: Ecniu MHeMOHMKa OblIa HaitieHa B Ta0JIUIIE AUPEKTUB,
MPOUCXOUT BETBJIEHNE, B 3aBUCHUMOCTH OT TOTO, KaKasi TUPEKTUBA
ObL1a OMO3HaHa.

Baok12: O6pabdoTtka nupekTuB Tina DD (onpeneiaeHus: faHHbBIX)
BKJIIOUAET B ceOs:

0 BBIIIEJIEHHE 3JIEMEHTOB CIMCKA OMEPAHIO0B (OQHOIA
nupektuBoit DD MoxeT onpenessiTbCsi HECKOJIbKO 00BEKTOB
JTAHHBIX);

a OMnpeeieHUe TUIA U, CIEI0BATEIbHO, pa3Mepa 00beKTa

JAaHHBIX, 3aJaHHOTO OIIEPAaHIOM,

a o0paboTKa JIJIsl KaXIOoro ornepaHia BO3MOXHOIO
KoaddulimeHTa IOBTOPEHUSI.

Bbaok13: JIo6aBKa K cUETUMKY aapeca YyCTaHABIMBAETCSl paBHOM
CyMMapHOMY pa3Mepy 00beKTOB TaHHBIX, OTIPEACTISICMBIX
JIUPEKTUBON.

baok14: O6pabotka nupekTus Tvna BSS nomooHa obpaboTke
mupekTuB Tiia DD.

Bnok15: JIo6aBKa K CUETYMKY a/ipeca yCTaHABIMBAETCS pABHOM
CyMMapHOMY 00beMy MaMsITH, PE3ePBUPYEMOMY TUPEKTUBOIA.

Baok16: O6padotka nupektuBbl END cocrout B yctanoBke B TRUE
MpU3HaKa OKOHYaHUsT 00pabOTKMU.

Baok17: O6paboTka IUPEKTUBBI BKITIOYAET B Ce0sl BRIUKUCICHUE
3HAYEeHUSI UMEHU UM 3aHECeHUE eTO B TaOJIUITy CUMBOJIOB.

Baok18: O6paboTKa MPOYUX TUPEKTHB BEAETCS M0 MHINBUAYAIbHBIM
IUTSL KaKIOM TUPEKTUBBI alropuTMaM. CyIlleCTBEHHO, YTO HUKaK1e
IUpeKTUBBl, Kpome DD u BSS, He U3MEHSIIOT HYJIEBOTO 3HAUCHUST
JM00aBKM K CYETIMKY aapeca.

Baok19: Ecin MHeMOHMKA ollepallii He HalileHa B TaOIuIie
IVPEKTUB, OHA UIIETCS B TaOIMIIe KOMaH/I.

114 AAroputmMbl pabotel AccemobaepoB

0 Bnok20: 3aBeplniics U MMOUCK B TaOJIMIIe KOMaH yCIIEITHO?

0 Baok21: Eciim MHeEMOHMKA He ObliIa HaliieHa B TaOIMIie KOMaHI, —
omrbka (HermpaBUIbHAas MHEMOHUKA).

0 Bbaok22: Eciu MHeMOHVKA HaliieHa B Tabuile KOMaHI —
onpeeeHne JUIMHBI KOMaHIbI, OHA e OyIeT 100aBKOM K CUETUUKY
azipeca.

0 Bnok23: Ectb u B oneparope aurepan?

O bnok24: 3aHeceHue auTepasia B TabIUILy IUTEPAIOB (€CJIU €ro elie
HET B Ta0IM1Ie).

0 Bbuok25: Bruta 11 B oneparope meTKa?

0 Bnok26: [Mouck nMeHU B TabIMIIE CUMBOJIOB.

0 Baok27: Ums B Tabariie CUMBOJIOB HaliIeHO?

0 baok28: Eciu ums HaliieHo B TabIulle CUMBOJIOB — OIIMOKa
(moBTopstomeecs ums). Eciu uMs He HaliieHO B TaOJIM1Ie CUMBOJIOB
— 3aHeceHNe UMEHU B TaOJIUILy CUMBOJIOB.

0 Baok29: ®opMupoBaHUe U TIeYaTh CTPOKYU JIUCTHHTA.

0 Bbaok30: Moaudukaiius cueTurka agpeca BbIUMCICHHON 100aBKOM K
CUYCTUUKY

0 Buok31: [Neyath CTPOKU JTUCTUHTA U MIEPEXOM K YTCHUIO CJIEAYIOLIErO
omneparopa.

a Baok32: [Tpu okoHUaHUM 00pabOTKU — 3aKpbITHE (aiiaa UCXOMHOTO
MOJIYJIST.

0 Bbaok33: beutu 11 oMbk Ha 1-M rpoxoje acceMOIMpoBaHus?

a Buok34: ®opMupoBaHUe TUTEPATBHOTO MyJa.

0 Baok35: BeimonHenue 2-1o Ipoxoaa acceMOIMpoBaHMsI.

0 Biok36: Konell paboTsl Accembiiepa.

OnpeaeAeHue AAVHbI KOMOHADI
Orta 3aJa4a MOXET PEIIaThCs CYLECTBEHHO Pa3HBIM 00pa3oM [UIs pa3-

HBIX SI3BIKOB. B sI3bIKaX HEKOTOPBHIX ACCeMOJIEpOB MHEMOHUKA KOMaH/IbI OJI-
HO3HAYHO orpenaeseT ee hopmat u mmuHy (S/390, Bce RISC-niponieccopsr). B
5TOM Cilydyae JJTMHA KOMaHIbI TTPOCTO BHIOMpAaeTCcs M3 TabJMWIBl KoMaHA. B
JIPYTHUX SI3bIKAX [UTMHA 1 (pOpMaT 3aBUCUT OT TOTO, C KAKWUMM OTIepaHIaMU YIT0-
TpebaeHa KomaHaa (Intel). B aToMm ciaydyae mimHa BEIYMCIISIETCS IO HEKOTOPO-

http://itbookz.ru/



http://itbookz.ru/

AAroputmMbl pabotbl AccembaepoB 115

My CHC]_II/I(I)I/I‘{GCKOMY AITOPUTMY, B KOTOPBI BXOAUT BBIACIECHUE OTACIbHBIX
OII€PaHOIOB U OIIPEACICHUE X TUITOB. B nocnennem cJjiyqyac q0JI>KHa ITpOrU3BO-
IUTBCS TaKXKe HeoOXoauMmast IpOBE€PKa MPaBUJIbHOCTU KOAMPOBAHUA OIICPaH-
ﬂOB(KOHHQCCTBOOHCpaHHOB,HOHYCTHMOCTLTHHOB)

OG6GHApY>XeHne AUTepPaAOB
TpebyeT, KaK MUHMMYM, BBIIEJICHUS OIIepaHI0B KOMaH/IbI.

AVCTUHT

CTpoka JUCTUHIA IIeYaTaeTcsl B KOHIE KaXIou uTepauuu oopadboTKu
koMmaHabl. CTpoKa JIMCTUHTA |-TO TPOX0/1a COAEePKUT: HOMEp oIeparopa, 3Ha-
YyeHue cyeTyrKa aapeca (TOJIbKO ISl KOMaHI M TUPEKTUB, MPUBOISAIINX K BbI-
NeJICHUIO IaMsITH), TeKCT omeparopa. JIucTuHr 1-ro mpoxoma He SIBJISIETCS
OKOHYATeJIbHBIM, (haKTUUECKY OH UCTIOB3YETCS TOJIBKO IS OV CKa OIIMOOK,
MO3TOMY MeJyaTaTh ero HeoOs13aTeIbHO. PexkuM neyatu JMcTuHra 1-ro mpoxo-
Jla MOXET OIpeneNsIThCs TapaMeTpoM AcceMObiiepa WK CIIelIMaIbHOM TUpeK-
tuBoii. Ilocie aucTuHra mporpaMMbl MOXeT (OILIMOHHO) IIeYaTaThCs Tabau-
11a CHMBOJIOB.

Owmnbkun

Ha nepBoM mpoxoe BhISBISIIOTCSI HE BCEe OLIMOKU, a TOJIBKO T€, KOTO-
pBI€ CBSI3aHEI C BEITIOJTHEHHEM 3agadyu 1-ro npoxoma. CoobiieHue 00 omrmoke
BKJIIOUAET B ce0s1: KO OLIMOKYU, TMarHOCTUYECKMI TEKCT, HOMEP U TEKCT OIle-
paropa MporpaMMmbl, B KOTOPOM OOHApyKeHa OLIKOKA.

HekoTopble CTPYKTYPbl AGHHBIX 1-r0 NPOXOAC

Tabauiia KoMaH COAEPKUT OAHY CTPOKY IS KaXKI0 MHEMOHUKU Ma-
LIMHHOM KoMaHabl. HuxXe mpuBeaeH MpUMep CTPYKTYPhI TAKOM TaOIULIbI JJIsT
IPOCTOTO CJIy4ast, KOrja MHEMOHUKA OJHO3HAYHO oIpeaesieT (hopMar U IjIu-
Hy KoMaHabl. O6paboTKa KOMaHJ IIPOMCXOAUT IO BCET0 HECKOJILKUM ajiro-
pUATMAaM, 3aBUCIIIUM OT (hopMaTa KOMaH/IbI, IOSTOMY B JAHHOM CJlyyae Bce
rmapaMmeTpbl 00paGOTKU MOTYT ObITh MPEACTABICHBI B BUJIE JaHHBIX, COAepKa-
LIMXCS B TaOJIHILIE.

Tabnuia IMPEKTUB COMEPXKUT OAHY CTPOKY IJISI KaXIOW AMPEKTUBBI
O06paboTKa Kaxa0il IUPEKTUBBI IIPOUCXOIUT 110 UHAMBUIYATbHOMY aJITOPUT-
My, TIO3TOMY ITapaMeTpbl 00pabOTKM HeJIb3s1 MPEACTABUTD B BUJIE JAHHBIX €1 -
HOTO IJIs BCeX TUPEKTUB ¢opMara. Jisl Kaxkmaoil IUpeKTUBbI B TaOJIULIE Xpa-
HUTCSI TOJBKO MAEHTUGUKAUMS (MMSI WIM agpec, WIM HOMEp) MpOLeayphl
AcceM0Jepa, BBIIOJHSIONIEN 3Ty 00paboTKy. HekoTophie nupeKTuBbI 00pa-
0aTbIBAIOTCS TOJIBKO Ha 1-M IPOXoJe, HEKOTOPhle — TOJbKO Ha 2-M, JUISI He-
KOTOPBIX 00pabOTKa pacrpeaessieTcs MeXIy ABYMs POXOdaMHu.

116 AAroputMbl paboTbl ACCemMOAepoB

Tabuiia CMMBOJIOB SIBJISIETCSI OCHOBHBIM Pe3yJIbTaTOM 1-To Tpoxona
AccemMbirepa. Kaxknoe uMsi, onpeneieHHOe B IIporpaMMe, TOJKHO OBITh 3aITH-
CaHO B TabJMIle CUMBOJIOB. [IJIsI KaXXIOro MMEHHU B TabJIMIle XPAHMUTCS €ro
3HaYeHUE, pa3Mep 00bEKTa, CBSI3aHHOTO C TUM MMEHEM U MPU3HaK ITepeMe-
IIIAeMOCTH/HeTlepeMeIaeMOCTH. SHaYeHUEeM UMEHH SIBJISIETCSI YHUCII0, B 60JTb-
LIMHCTBE CJIy4aeB MHTEPIPETUPYyEMOe KakK aJpec, MO3TOMY pa3psqHOCTb 3Ha-
YeHUST paBHA Pa3psIHOCTY aapeca.

IMepeMelmaeMocTh paccMaTpuBaeTcsl B pasiesie, MOCBSIUIEHHOM 3a-
rpy3uMKaM, 3[eCh YKaXEM TOJIbKO, YTO 3HAYeHUE MEepPeMEIIaeMOro UMEHU
JIOJDKHO M3MEHSIThCS TIPU 3arpy3kKe MporpamMMmbl B mamsitb. MMeHa, oTHOCSI-
uecs: K KoMaHIaM WM K aMsIT, Beiaeasiemoit nupektuBamu DD, BSS, kak
MPaBUJIO, SBJISIOTCS MepeMeliaeMbIMU (OTHOCUTEIbHBIMU), UMEHA, 3HAaUeHU ST
KOTOpBIX onpenenstorcs aupekTuBoir EQU, sBisitoTcss HemepeMmelaeMbIMU
(abCOMIOTHBIMM).

CHMEBONEHOES | SHaUSHME Onuua [IpH=HaK
MM A [BaHT) e P EMEIIREMO ¢ T

Tabnuia 1uTepasoB COAEPKUT 3aTUCh TSI KaXIIOTO YIIOTPEOJIeHHOTO
B MofyJse nqutepana. s KaxkIoro JuTepaia B TaOJIUIE CONEPKUTCS ero CUM-
BOJIbHOE 0003HaUeHUe, JUTMHA U CChLIKA Ha 3HauYeHue. JIuTepai npeacTasisi-
eT co0oil KOHCTaHTy, 3almMcaHHyio B mamsath. OOpalneHue K JUTepaam
MIPOM3BOAUTCS TaK e, KaK M K UMeHaM siueeK rnporpaMmmel. [1o mepe obHapy-
KEHMs B TIporpaMme JUTepajoB AcceMOyiep 3aHOCUT WX JaHHEIE B TaK
Ha3bIBaeMBIi INTEPaJIbHbIN My, 3HAaUCHUE, 3aIMChIBAeMOE B TAOIUITY JIUTE-
paJioB SIBJISIETCSI CMEIIEHUEM JInTepasa B JiuTepajbHoM niyie. [Tocne okoHua-
HUS 1-ro mpoxonga AcceMOiiep pa3MeliaeT JUTEPATbHBIA ITyJl B KOHIIE IPO-
rpaMmbl (TO €CTb, Ha3HaAYaeT €My ajpec, COOTBETCTBYIOLIUI TOCIETHEMY
3HAYECHMIO CYCTIHMK aJipeca) M KOPPEKTUPYET 3HAYCHMS B TAOJIUIIEC TUTEPAJIOB,
3aMEHSISI NX CMEILICHUSIMI OTHOCHUTEILHO Hadalia IIporpaMMiI. [1ocite BEIToI-
HEHUSI 3TOI KOPPEKTUPOBKM TAOIUIIA JIMTEPATIOB MOXKET OBITh COBMEIIIEHA C
TabIU1Ie CUMBOJIOB.

T afimenra mrepanos
CHMBOIBHOE SHaueHKE NiHa
o0 HAYE HHE [BaiT)
JTpfTe  AIBHETH ITYT ‘_/_,_,-/'
‘I[a:—n—mte IHTEpans | I
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CrpykTtypa Ta6AUL, AcceMbaepa

CrpykTypa Tabmaui AcceMbjiepa BRIOMpaeTcs TaKUM 00pa3oM, YTOOBI
00ecIeynTh MaKCUMAaJIbHYIO CKOPOCTh ITOMCKA B HUX.

Tabmuibpl KOMaHI ¥ IUPEKTUB SIBJISTIOTCS TIOCTOSIHHOM 0a30i1 JaHHBIX.
OHU 3anoJIHSIOTCS OOMH pa3 — Mpu pa3paboTke Accembiepa, a 3aTeM OCTa-
I0TCSI HEU3MEHHBIMM.

DT TabJIUIIB LIEJIeCO00Pa3HO CTPOUTH KaK TaGIHIIBI TPSIMOTO JOCTYTIA
¢ (byHKIIMEI XS POBaHMUsI, OCYIIECTBIISIONICH Tpeodpa3oBaHe MHEMOHUKHI
B a[pec 3aIiCH B TaOJIHIIE.

MmeeT cMbIcT mocTapaThes U MOm00paTh GYHKIIMIO XSITUPOBAHUS Ta-
KOM, 4TOOBI B TabsiM1le He ObUTO KOJITM3uid. [10CKOJIbKY 3arojIHEHUE TaOJIUIIbI
MTPOUCXOIUT OAWH pa3, a JOCTYI K Hell TPOM3BOAUTCS MHOTOKPATHO, 3TH 3a-
TpaThl OKYIAIOTCSI.

Tabnuia cuMBOJI0B hopMUpPYETCS AMHAMUYECKA — B Ipoliecce pado-
Tl 1-r0o mpoxona. [Touck e B 3Toi TabaUIIe OCYIIEeCTBISIETCS KaK B 1-M mpo-
xoze (repen 3aHeceHreM B TabJIMIly HOBOTO UMEHU, TTPOBEPSIETCS, HET JIM €ro
yXe B TaOJIUIIE).

[TocTpoeHre 3TOM TabIMLBI KaK TaOIMIBI TPSIMOTO AOCTYIIA HE OYeHb
1LIeJIECOO0Pa3HO, TaK KaK HeM30eXHO BO3ZHMKHOBEHME KOJLIU3Uil. [ToaToMy
ITOMCK B TaOJIMIIE CHMBOJIOB MOXET OBITh JUXOTOMUUYECKHMM, HO JIJISI 3TOrO Tab-
JIMIIA TOJDKHA OBITh YIIOPSIIOYEHA.

ITockoJIbKY HOBBIE MMEHa J00ABISIIOTCS B TaOJIUILy «I10 OMHOMY», U
OCJIe KaXI0ro T00aBIeHNS YITOPSIIOYEHHOCTD TaOIUIIH JOKHA BOCCTaHAB-
JIUBAThCS, LIEJIECO00Pa3HO TPUMEHSTH aJITOPUTMY COPTUPOBKH, IyBCTBUTEITb-
HBIE K UCXOTHOMU YIOPSIIOYeHHOCTH JaHHBIX.

DT XKe coo0paxkeHUsI OTHOCSITCS U K JAPYrUM Tabauiam, popmMupye-
MbIM AcceMOJjiepoM B mpolecce padbotsl. [Ipu Gosblmnx pa3dmMepax Tabauil 1
pa3MelleHUH UX Ha BHEITHE MaMsITh MOTYT TPUMEHSTBCS U 00Jiee CIOXKHbBIE
(HO M 60Jee 3¢ (PeKTUBHBIC) METOIBI X OpraHU3alvu, Harmpumep — B+-ae-
DEBbBSI.
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ABYXNpoxXoAHbIn Accembaep — BTOpOU
NPOXoA

OO6bIuHO 2-i1 Ipoxoa AccembJiiepa YMTaeT UCXOIHBIN MOMYJIb C CAMOTO
Hayajia ¥ OTYACTU TTOBTOPSIET AeCTBUS 1-TO Mpoxonaa (JieKcuueckuii pa3oop,
pacro3HaBaHUe KOMaH/ U IUPEKTUB, TIOJCUET aAPECOB). DTO, OMHAKO, CKOpee
JIaHb TPAIUIIMM — C T€X BPEMEH, KOT/Ia B BBIYUCIUTEbHBIX CUCTEMAX OIIyIIa-
Jlach HexBaTKa (WJIM J1axe MOJTHOe OTCYTCTBUE) BHEIIHel mamstu. B e nane-
KUe BpeMeHa KosoAa nepdokapT uiu pyJoH NepdOoseHThI, coaepxXauiue
TEKCT MOIYJIsi, BCTaBJISIMCh B YCTPOMCTBO BBOjA MOBTOPHO. B cucremax c
SBOJIIOIIMOHHBIM pa3BUTHEM COXpaHSIIOTCS TlepdoKapThl U nep¢oeHTHI (BUP-
TyaJIbHBIE), TaK YTO cxema paboThl AccemOyiepa — Ta xe. B HOBBIX cucTemax
AcceM0J1ep MOXeT cOo3/1aBaTh MPOMEXYTOUHBIN (aiil — pe3yabTaT 1-ro mpo-
X0Jla, KOTOPBIiA SIBJIsIETCS] BXOJOM JUTst 2-T0 rpoxoaa. Kaxmpomy orieparopy mc-
XOJIHOTO MOJYJIsl COOTBETCTBYET OJHA 3allMCh MPOMEXYTOUHOro (aiia, u
¢opmat 370l 3aNTKCU TPUOIUZUTEIIBHO TaKO:

IpHMSHAR RKOMAaHOa/ bopec HoMep ROMSHIH, Tlone TercT

OMPERTHES, ROMMEHTAPME | ISMATH | IMPERTHEH B ONEPAHOOE | MCXOOHODO
TABIMIE ROMaHLIS OIneEpaTopa
IHpERTHE

TeKCT UCXOHOTO OTepaTopa HY>KEH TOJIBKO JJIs TIeYaTH TUCTUHTA, AC-
cemOJiep Ha 2-M IIPOXOIE UCIIOJIb3YeT TOJILKO MepBhie 4 110Js 3anucu. IlepBoe
T10J1€ MO3BOJISIET UCKIIIOYUThL CTPOKHU, LIETMKOM COCTOSIIIIME U3 KOMMEHTApHUS.
Bropoe nosie mo3BossieT u3dexkaTh MoacyYeTa aipecoB, TPETbe — MOMCKa MHe-
MOHMKU B Tabauuax. OcHoBHas paboTta 2-ro Impoxoaa COCTOUT B pa3dope Io-
JIs OTIEPAHIOB U TeHepalu 00bEeKTHOTO KOIa.

HekoTopsle 0o61111e coodpaxkeHus, Kacatoluecs: 3Toil paboTel. O0b-
€KTHBI KOI KOMaHIbl COCTOMT M3 TOJII KOJA OMepalri U OJHOTO WU He-
CKOJIBKUX ToJieil onepaHmoB. Kox onepauyu, Kak mpaBuiIo, UMeeT pa3mep |
GaiiT, KOJMIecTBO, (hOPMaT M CEMAHTHKA ITOJICH OTIePaHIOM OTIPEIeISIeTCST
JUIST KaXIO0TO THUITa KOMaHJ JAaHHOM armapaTHOM miaTdopMbl. B obimem ciy-
yae orepaHgIoOM KOMaHIbl MOXKET ObITh:

O perucTp;

0 HETNOCPEICTBEHHBII OIepaH/I;
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O aJipeCHOE BBIpaKCHUE.

Bunb! anpecHbIX BhIpaXKeHUI 3aBUCST OT CIIOCOOOB a/ipecaliui BbIYKC-
JINTEJIbHOU CUCTeMbI, HEKOTOpPbIe (BO3MOXHO, Hau0OJIee TUTTOBBIE) CITOCOOBI
ajipecalyu:

a abCOIOTHBIN aapec;

a [6a30BbIi1 perucTp]+cMenieHue (31ech 1 najee KBaapaTHbIe
CKOOKM 03HAUYAIOT «COAEPKMMOE TOTO, UTO B3SITO B CKOOKW»);

O [6a30BbIi1 perucTp|+[MHIECKCHBIN peTuCcTp|+CcMelIeHne;

O UM +CcMeleHNE;

O JTepa.

AJZlpecHOE BBIpaXXEHHE MOET CONIEpXKaThb apr(pMeTUIeCcKre Orepalnm,
coobpaxkeHMsI, Kacalouecss apudMETUKH B 3TOM CiTydae — Te XKe, UTO U B aJl-
pecHoii apudMeTuke s3p1ka C.

HMmeHa B aapecHbBIX BbIpaKeHUSIX JOJKHBI 3aMEHSIThCSI Ha 3HAUEHMSI.
3ameHa abCOMIOTHBIX UMeH (onpeneneHHbIX B aupekTruBe EQU) oueHsb rpocTa
— 3HaueHWe UMEHU U3 TaOJMIIbl CUMBOJIOB MPOCTO MOACTABISIETCS BMECTO
nMeHu. [epeMeriaembie UMeHa (METKU M UMEHA NTepeMEHHbIX) MTPeBpalliaioT-
cs1 AcceMOJIepoM B apecHOe BbIpaxkeHue BHa [0a30Bblid perucTp|+cmele-
HMe. B Tabauiie CMMBOJIOB 3HAYEHUST 3TUX UMEH OTpeeieHbl KakK CMellleH1e
COOTBETCTBYIOLIUX sIY€EeK MaMsITU OTHOCUTEJbHO Hayaja mporpammbl. [Tpu
TPaHCJISIUUU UMEH HEOOXOAUMO, YTOOBI:

0 AcceMOJ1ep «3Hajl», KaKOi perucTp OH JA0JKEH UCIOJb30BaTh
B KayecTBe 0a30BOr0;

a AcceM0J1ep «3Hajl», KaKOe 3HAaUYCHUE COAEPKUTCS B 06a30BOM
peTucTpe;

a B 0a30BOM PETUCTPE ACHCTBUTEIHLHO COAEPKATOCH 3TO
3HAUYeHMUeE.

HepBLIe JBa TpC6OBaHI/I$[ 00eCcreYnBaIOTCs JUPEKTUBAMU, TPETHEC —
MalIMHHBIMU KOMaHIaMMU. OTBETCTBEHHOCTbD 3a TO, YTOOBI Ipn obecrieyeHN
9TUX TpC6OBaHI/II71 JUPEKTUBBLI COTJIaCOBBIBAJIMCHL C KOMaHAaMHM, JICKHMT Ha
nporpaMMucCTe. Ot TpC6OBaHI/IH ITO-pa3HOMY p€ATIM3YIOTCA B pa3HbIX BHIYUC-
JIMTCJIbHBIX CUCTEMAX. HpI/IBGI[eM JBa IIpuMepa.

B Intel Accem0Oiiep ncoIb3yeT B KaueCTBe 0a30BBIX CETMEHTHbBIE PETrH-
ctphl (DS nipu TpaHCIsIIIUKM UMEH ITepeMeHHbIX, CS mpu TpaHCISLUY METOK).
JIJ1s1 IpOoCTOM MPOTpaMMBl, COCTOSIIEH U3 OQHOMN CEKIIUHU,
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3aI‘py3‘{I/IK nepea BbIITOJHEHUEM 3aHOCUT BO BCEC CEIMEHTHBLIC PEIUCT-
PBI CETMEHTHBIN afpec Havyayia MporpaMmbl U ACC€M6J'Iep CYMTAECT BCEC CMEILIC-
HUS OTHOCHUTEIBbHO HETO.

CrnoxHast nporpamMma MOXET COCTOATH M3 HECKOJIBKUX CCKL[HI7I, n B
CETMCHTHOM DPETUCTPE MOXKET COACPXKATLCA aapecC TOW WA WHOM CCKIIUH,
IPUYEM COACPXKHUMOEC CETMEHTHOI'O PErUCTPpa MOXET MEHATLCA B XO€ BbBITTOJI-
HCHUA ITPpOrpaMMbl. 3arpy3Ka B CETMEHTHBbIM PETUCTp aapeca CEKIUMU BbITIOJ-
HACTCA MAaIIMHHBIMU KOMaHOAMMU:

MOV AX, cekuuns

MOV cermeHTHbIn_perncTp, AX

Jl1st Toro, yTo6n1 AcceMOJiep 3HaJ, YTO aApec CEeKIUM HaXOAUTCS B CeT-
MEHTHOM_ peTUCTpe, IIPUMEHSIeTCSI IUPEeKTUBA:

ASSUME cermMeHTHbI_perucTp: cexkuus

Janee npu TpaHCISILIMKU UMEeH AcceMOJiep ITpeBpalaeT MMeHa B aapec-
HbIE BbIpaxk€HUs BUIA

[cerMeHTHbI_perncTpJ+cMelleHne B CeKUMUM

OTMeHa MCIOJIb30BaHUSI CETMEHTHOI'O PETHCTpa 3aJaeTcs OTUPEKTH-

ASSUME cermerTHbi_perncTtp:NOTHING
OG6paTM BHUMaHME Ha TO, UTO MPU TPAHCISLIMU KOMaHIbI

MOV AX, cekuus
B M0JIe OllepaHaa 3aHOCUTCI OTHOCUTEJIbHBINA aIpec CEKLUU, TIPU BBITIOJIHE-
HUM XK€ 31eCh JOJDKEeH ObITh €€ a0COMIOTHBINM anpec. [1oaToMy 11oJ1s orepaHaoB
TaKOro TUIA JOKHBI ObITh MOAU(UIIMPOBAaHBI 3arpy3uMKOM TTOCJIE pa3Mellie-
HUS [IPOrpaMMBbI B OTIEPATUBHOM MaMSITH.

Bonee rubkas cuctema 6a30BOi ampecalny mpuMeHsieTcs B S/360,
S/370, S/390. B kauecTBe 6a30BOT0 MOXKET OBITH UCITOJIb30BAH JII0OOH PerucTp
o011ero Ha3HaYeHus. JupexTusa:

USING oTHOCMTENbHbIN_aapec, perucTp

coob1aer AcceM0Iiepy, YTO OH MOXKET MCIOJIb30BaTh PETUCTP B KauecTBe Oa-
30BOT0, M B PETUCTPE COMEPXKUTCS anpec — 1-ii onepana. Yaiie Bcero oTHO-
CHUTEJIbHBIN_agpec KoaupyeTcsl Kak * (0O003HaueHWEe TEeKYIIEro 3HaueHUs
CcYeTYMKa aapeca), 3TO O3HAYAET, UTO B PETUCTPE COMAEPKUTCS afipec MepBoit
KOMaHIbl, crenytoieii 3a nupektuBoit USING. 3aHeceHue aapeca B 6a30BbIit
PETUCTP BHITIONHSETCS MamMHHON KoMaHaoii BALR. OOBIYHEBIN KOHTEKCT
orpezesieHust 6a30BOT0 perucrpa:

BALR perucTp, 0
USING *,peructp
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C takumu onepaHaamu komaHaa BALR 3aHOCUT B peructp aapec cie-
IyIollei 3a coO0M KOMaHIbI.

3Has cMeIlleHNe MMEHOBAHHOM STYEHKM OTHOCUTENIBHO Hayajia Ipo-
rpaMMbl U CMEILEHME OTHOCUTEJIbHO Hayaja Xe MporpaMMbl COAECPKMUMOIO
6a30BOro perucrpa, AcceMOIep JIETKO MOXET BEIYUCIUTD CMEIIEHE UMEHO-
BaHHOU STYEHKM OTHOCHUTEILHO COACPKMMOTO 0a30BOTO PErUCTpa.

B omiinuue oT mpeablayliero npuMmepa, B 3ToM ciyvyae He TpedyeTcs
MoIudUKaIMK Ipu 3arpy3ke, Tak Kak komanaa BALR 3aHocut B peructp abd-
COJIIOTHBIN azpec.

HupextruBa

DROP perwucTp
OTMEHSIET UCITOIb30BaAHNUE PETUCTPA B Ka4eCTBE 0a30BOTO.

B kauectBe 6a30BBIX MOTYT ObITb HA3HAYEHBI HECKOJbKO PETMCTPOB,
Accembiep caM BbIOUpaeT, KaKOil U3 HUX UCITIOJIb30BATh B KaXK/IOM Cllydae.

Briiie Mb1 roBopuiin, 4To AcceMOiep «3HaeT» 0a30BbIiA PETUCTP U €ro
comepKrUMoe. DTO «3HAHHE» XPAHUTCS B Tabauiie 0a30BbIX perucTpoB. OObIU-
HO TabJIMIIa COAEPXKUT CTPOKU IUISI BCEX PETUCTPOB, KOTOPhIE MOTYT OBIThH Oa-
30BBIMM W TIPU3HAK, MCIIOJIb3YETCs JU PETUCTP B TakoM KauecTBe. Popmar
CTPOKU TaOJIUIIBI:

| PerucTp | Smadenne B penucTpe | MpMSHAR MCOOORSOBaHMA |

AJTOpUTM BBHIIIOJIHEHUSI 2-TO MPOX0/a IPeacTaBlIeH Ha pUCyHKe. Mbl
HUCXOAWIN M3 TOIO, UYTO 2-U IPOXOH HCIOJb3yeT MPOMEXYTOUHBIN hail,
chopmupoBaHHbIi 1-M npoxogoM. Eciu ke 2-ii Ipoxod UCIIOIb3yeT UCXOI-
HbBII MOZYJIb, TO AJITOPUTM JOJIKEH ObITh PACUIMPEH JIEKCUUECKUM Pa30oopoM
orepaTopa, pacro3HaBaHUEM MHEMOHMKU U TIOICUETOM aJIpecoOB — TaK Xe,
Kak 1 B 1-M 1mipoxone.
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Baok1: Havao 2-ro mpoxojia acceMOJupoBaHus.

baok2: HavanbHble yCTaHOBKU:

a co3aHue ITyCTOM TaOJIUIIbI 0a30BBIX PETHUCTPOB;
0 OTKPBITHE MTPOMEXYTOUHOTO (haiiia MICXOJHOTO MOAYJIS;
0 ycranoBka B FASLE npu3Haka okoHYaHUs

Buok3: [Tpusnak okonyanusi TRUE?
Bnok4: CuuTbiBaHUE CIIEAYIONICH 3aITMCH TTIPOMEKYTOUHOTO (haiiia.

Buaok5: Eciu 3anmuchk mpoMeXyTouHoro (daiiia onucbiBaeT KOMMEHTA-
pUIii, mepexo/ Ha reyaTb CTPOKH JIMCTUHTA.

Baok6: BoisicHsIeTCS1, CONEPXKUT OTepaTop KOMaHIy WIM AUPEKTUBY

Baok7: Eciiu oriepatop coaepXuT KomaHay, popMupyeTcst 6ailT Koaa
onepaiuu (Koj BbIOMpaeTcst U3 Tabaulibl KOMaH/) B 00bEKTHOM KOJI€.

Baok8: BrieneHue cieayromniero sJeMeHTa U3 CIIMCKa ONEPaH/IoB C
yIaJIeHUEeM ero U3 CITUCKA U ¢ TIPOBEPKOM, He OOHAPYXKEH JIU MPU BbI-
JIeJICHUW KOHeII CITMCKa OTiepaHI0B?

Bnok9: Eciin koHell He oOHapyXeH, 00pabaThIBacTCs BbIACICHHBII
onepaHa. [IpoBepsieTcsi, He MPEBBICUIIO JIM YMCJIO ONIEpaHIOB Tpedye-
MOTO JIJISI JAHHOT'O TUIIa KOMaHIbI (BBIOUpAeTCs U3 TaOJIMIIbI KOMaHI)

Baok10: Eciii yncino onepaHIoB NpeBHIIaeT TpedyemMoe — hopMHUpPO-
BaHMe COOOIIEHUS 00 OIIMOKe

Baok11: Eciu yncio onepaHaoB MpaBUJIbHOE, PACTIO3HAETCS U TIPO-
BepsIeTCS TUIT OTlepaHa.

Baok12: Eciu Tvn oniepaHaa He pacrio3HaH WU HEIOITYCTUM JJIsT
JMaHHOI KOMaHIbI — (hOPMUPOBAaHKE COOOIICHUS 00 OIIMOKE.

baok13: Ectb 11 B KoMaHzie nMs?

Baok14: Eciu B KOMaHIEe €CTh UM, OHO MILETCS B TAOJIMLIE CUMBO-
JIOB.

Bnok15: Ecau uMs B Tabiuiie CMMBOJIOB He HaliieHO — (popMUpoBa-
HUE COO0LIEHUST 00 OLIMOKE.

Bbnok16: Eciu HaitneHo uMs B TabJIMIle CUMBOJIOB, OHO TIEPEBOAMUTCS
B «ba3za-cMelleHre»

Buok17: Eciy uMeHU B KOMaH/[Ie HET, BBIIIOJIHSETCSI pa300p U MHTEP-
TIpeTalus orepaHa ¢ MPOBePKOi MPaBUJIBHOCTU €T0 KOAUPOBAHUSI.
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Bnok18: Eciiu o6HapyXeHbI OIIMOKKM B KOAMPOBAHUM ONepaHaa —
dopmupoBaHue cooOIIEeHMST 00 OLINOKE.

Biok19: dopMupyeTcs Koj moJisl OrepaHaa U 3aHOCUTCI B OOBEKT-
HBII KOJ KOMaHIbI M1 00pabaThIBaeTCs CICAYIONINIT 3JIEeMEHT CITHCKa
OIEPaH/IOB.

Buok20: Ecinu o6HapyXeH KOHell CITMCKa OIepaHI0B, IIPOBEPSIETCS,
He MEHbILIE JIX YUCIIO OIePaHA0B TPeOYeMOro Uik JaHHOTO TUIIA KO-
MaHIbl. Eciu 4Kciio omnepaHIoB COOTBETCTBYET TpeOyeMOro, yIpasie-
HMeE TIePEXOIUT Ha BEIBOJ O0BEKTHOIO KOJA.

Baok21: Ecinu uucio onepaHaoB MeHbllle TpeOyeMoro — (popmMupoBa-
HUe coolLIeHus 00 omnbke

Baok22: Ecnu o6pabaTeiBaeMblii OTNepaTop SBISIETCS TMPEKTUBOM, ajl-
TOPUTM Pa3BETBISETCS, B 3aBUCUMOCTH OT TOTO, KaKasl 3TO IUPEKTHU-
Ba. [Ipu 06paboTKe 1100011 TUPEKTHUBBI TPOM3BOAUTCS pa3dop U aHa-
JIU3 ee OTIepaHIoB M (He TTOKa3aHO Ha CXeMe aJIfT0OPHUTMa) BO3MOXKHO
dopMHUpoOBaHUE COOOIIEHMST 00 OIIMOKE.

Buok23: O6paboTrka nupekTruBsl TUa DD BKiIIOYaeT B cebs:
0 BBIZICJICHYE 3JIEMEHTOB CITMCKa OTIEPaHIOB;

O JJIA KaXKI0ro 3JIEMEHTa — paClio3HaBaHUE TUITIA M SBHAYCHU A
KOHCTAHTHI,

g reHepanusi O0beKTHOTO KOJJa KOHCTAHTHI;
0 00paboTKa BO3MOXHBIX KOA(DOUIIMEHTOB MOBTOPEHUSI.

Bbaok24: O6paboTrka nupekTrBbl TUIIa BSS MoxeT BecTHCh TOUHO Tak
e, Kak 1 DD 3a UCKITIOYeHUEM TOTO, YTO BMECTO KOIa KOHCTaHTBI
TeHEPUPYIOTCS HEKOTOPBIE «ITYCThIe» KOMbl. OaHAKO, 3T KOIbI HE
HYXHBI B OOBEKTHOM MOJYJIE, OHU MOTYT He TeHepHUpPOBAThCS, B 3TOM
cJIydae IOJIKHBI MPeANPUHUMATLCS HEKOTOPBIE NeHCTBUS, (OPMUPY-
IOIINE «Pa3phiB» B OOBEKTHBIX KOJAX.

Buok25: O6padorka nupektvBbl Tuia USING (ASSUME) Bkittouaer
B ce0s1 3aHeCEHUE B COOTBETCTBYIOIIYIO CTPOKY TaOJIMIIBI 0a30BBIX pe-
TUCTPOB 3HAYEHHS OTepaHAa-aapeca U yCTaHOBKY UIsl JAaHHOTO peru-
cTpa NMpu3HaKa UCMOJb30BaHUSI.

Baok26: O6padorka nupektrBsl TuIIa USING (ASSUME) Bxittouaer
B ce0sT 3aHECeHUE B COOTBETCTBYIOIIYIO CTPOKY TaOJIMITH 6a30BBIX pe-
TUCTPOB 3HAYCHUS OTepaHaa-aapeca U yCTAHOBKY IUTS JAaHHOTO Perr-
CTpa Mpr3HaKa UCTIOTh30BAHMUS.
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a Bnok27: O6padotka nupektrBbl END ycTtaHaBiuBaeT mpu3HaK OKOH-
yanust B TRUE. [1pu 06paboTke 3TOil TMPEKTUBBI B OOBEKTHBIA MO-
JIyJTb TAKXXE MOXKET 3aHOCUTCSI CTAPTOBBIA aapec MporpaMMbl — rapa-
METpP AUPEKTUBBI.

0 Biok28: O6paboTKa IMpoYNX TUPEKTUB BEIETCS IO CBOMM aJITOPUT-
MaM.

a Baok29: IMocne okoHUYaHUST 06PaOOTKM KOMAH/IBI MJIW TMPEKTUBBI
c(OpMUPOBAHHLII 00BEKTHBIN KO BHIBOAUTCS B (Daiijl 00bEKTHOIO
MOJIYJIS.

0 Baok30: [Teuath cTpoku sucTuHra. Ha 3Ty TOUKyY TakKe yrnpaBjieHue

nepenaeTcsl Ipu BbisiBIeHUM olrOoK. [1py Haauumuu ommoOKu coob-
1eHue 00 OIIMOKE MeyaTaeTcs Mocjie CTPOKHU JIMCTUHTA. YIIpaBlieHue
3aTeM MepeaaeTCs Ha CYMThIBAHUE CIEAYIOIICH 3aIIMCH TPOMEXKYTOY -
Horo ¢aiina.

0 Baok31: [Tocne Toro, Kak ycTaHOBJIEH NTPU3HAK OKOHYAHUS pabOThI
(opMHUPYIOTCS 1 BHIBOISTCS B O0BEKTHBIN MOIYJIh KOJbI JIMTEPATBHO-
TO TyJ1a, TaOJUIIBI CBSA3BIBAHUI U TIEpEMEIIICHMIA.

a Bnok32: 3akpriBatorcs ¢aiisibl, 0CBOOOXAACTCS BbIACICHHAS MaMSTh.
0 Bnok33: Pabora Accembiepa 3aBepliiaeTcs.

ITpu paccMOTpeHUM aITOPUTMA MBI TPUHUMAJIA BO BHUMaHUE TOJIbKO
reHepalnio 00bEKTHBIX KOJIOB, COOTBETCTBYIOIIMX KOMAaHIaM M KOHCTAHTaM.
MpEI He paccMaTpUBaJIv TO, KaKOBa 00IIast CTPYKTYpa 0OBEKTHOTO MOMIYJIS.

Hekotopblie AONOAHUTEAbHbIE AUPEKTUBDI

oG
YCcTaHOBKO appeca

OrnepaHaoM AUPEKTUBHI SIBJISETCS YUCIOBAs KOHCTAHTA WIM BbIpaxe-
HUe, BRIUMCIsIeMOoe pu acceMonrpoBanuu. Kak mpaBuio, AccemOiiep cuura-
€T, YTO TepBasl sueiika 00padaTbIBAEMOIl UM MPOrpaMMbl pacrojiaraercs mo
aapecy 0. TupektuBa ORG ycTaHaBIMBaeT CYETYMK aapecoB MPOrpaMMbl B
3Ha4YeHue, ornpenessieMoe onepanaoM. Taxk, mpu cozganuu COM-nporpamm
st MS DOS niporpamma HaunHaeTcst ¢ nupektuBbl ORG 100H. Dtum omne-

-
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paTopoM pe3epBupyeTcss 256 GaiiT B Havajie MPOrpaMMbl U pa3MEIleHUs
npedurKca MPOorpaMMHOTO CETMEHTA.

B abcomoTHBIX nporpamMmax IUpEKTuBa IMpUMEHACTCA JId pa3MEIIC-
HMH ITpOrpaMMmal 1o a0COJIIOTHBIM apecaM IMaMATu.

START/
SECT

Hauano moaynst uiy nmporpaMMHoi cekiu. OrnepaHaoM TUPEKTUBBI
SIBJISIETCS] UMSI CEKIIMU. DTON TMPEKTUBOI ycTaHaBarBaeTcs B ) cCUeTYMK aape-
COB nporpaMMbl. [TporpaMma MoOXeT COCTOSITh U3 HECKOJbKUX MPOTPaMMHBIX
CeKILIUi, B KaXI0i ceKuM cuet aapecoB Beaetcs ot 0. [Tpu o0paboTke 3TOit
IUPEKTUBHI Ha 1-M mpoxoae AcceMOJiep co3aaeT Tabaully IporpaMMHBIX CEK-
LIMiA.

Ha 1-M mipoxone AcceMOiiep COCTaBIISIET CITUCOK CEKIIMI, U TOJIBKO B
KOHIIe 1-To mpoxoaa onpeaessieT UX IJIMHBI 1 OTHOCUTEIbHBIE aJpeca B TIPo-
rpamme. Ha 2-M mpoxome AccemOiiep MCMOJIB3yeT TaOJMILy CEKIIMiA TMpu
TPAHCISILIUN aIPECOB.

ANPEKTUBbI CBA3bIBAHUS

ENT
BxoAHQS TOYKA

OHCpaHI[OM 3TOI JUPEKTUBBI ABJIACTCSA CIIMCOK MMCH BXOJIHBIX TOUYECK
MPOrpaMMHOTO MOAYJIA — TEX TOYEK, HA KOTOPBIE MOXET IepeaaBaTbCd yIi-
paBJeHUEe N3BHE MOMYJISI MJIU TeX JaHHBIX, K KOTOPBIM MOTYT OBITh OOpaIeHUS
U3BHE.

EXT
BHeLUHs9 To4YKa

OrnepaHI0OM 3TOi AUPEKTUBHI SIBJISIETCS CITUCOK UMEH, K KOTOPBIM €CTh
oOpailieHre B MOAyJIe, HO CaMU 3TU UMEHAa ONpeaeIeHbI B IPYTMX MOIYJISIX.

DTU TUPEKTUBBI 00padATHIBAIOTCS HA 2-M IIPOXOIE, M HAa MX OCHOBE
CTPOSITCS TaOJULBI CBS3bIBAHUIA U TTEPEMEIICHUM.
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OAHO- 1 MHOTonpPoxoAHbI AcceMoaep

MpbI okazanu, 4To B ABYXITpOXogHOM Accembiiepe Ha 1-M Tpoxose
OCYIIECTBIISIETCSI OTIPe/IeICHe UMeH, a Ha BTOPOM — TeHepaIus Koja.

MoXHO 1 IOCTPOUTh OTHONPOXOAHBIM AcceMbiep? TpyaHOCTD co-
CTOWT B TOM, UTO B ITPOTPAaMMe UMsI MOXET TTOSIBUTHCSI B TTOJIe OTepaHa Ko-
MaHJIbI TIPEXIEe, YeM 3TO UMS TIOSIBUTCS B TIOJIEe METKM/MMEeHU, U AcceMbIiep
He MOXeT IMpeobpa3oBaTh 3TO MMs B aIpecHOe BhIpaXKeHUeE, Ta Kak elle Ha
3HaeT ero 3HayeHue. Kak pemmuTs 3Ty mpobemy?

3anpeTuThb CChIIKU Briepea. MMs JOKHO MOSIBASTLCS B MOJIe OepaH-
Jla TOJIKO TMOCJI€ TOro, KaK OHO ObLIO OMpeaeeHO KaK MeTKa MpU KOMaH/e
WY AaHHBIX WK yepe3 aupektuBy EQU. B atom ciyuae moctpouth AcceM0-
Jiep JIETKO, HO HaKJIaAbIBAIOTCS OTpaHUUYEHMSI, CTECHSIONIME NeHCTBUS MPO-
rpaMMMCTA.

Eciu oObeKTHBIN MOIYJIb COXpaHSIETCS B OOBEKTHOI TaMsITH, TO Ac-
ceMOJIep MOXET OTJIOXKHUTh (pOpMUpOBAaHKE KOJA JIJIST OTiepaHIa — Heolpe/ie-
JICHHOTO UMEHM U BEPHYThCS K HeMY, Koraa uMs 6yaet onpeneieHo. [Tpu mo-
SIBJICHUM B TIOJIE OIepaHIa KOMaHIbl HEONpeIesIeHHOT0O WMEHU IIoJie
oriepaHa He (popMupyeTcs (3anoHseTcs HyasaMu). Tabiuia cuMBOJIOB pac-
HIUPSIETCS TIOJISIMK: TIPU3HAKOM OTTpeIeICHHOT0/HEONpeIeJICHHOTO UMEHU, 1
yKazaTeJieM Ha CITUCOK a/IpecOB B 0OBEKTHOM MOIYJIE, TI0 KOTOPBIM TPeOyeTCs
MoauduUKalus MMoJIs OTepaHa.

[1pu nosiBIeHUM UMEHU B 110JIe orepaHaa AcceMOIep UIET UMsI B Ta0-
Jiiiie cuMBOJIOB. Ecin MMsI HaiiieHO 1 ToMeYeHO Kak ofpeesieHHOoe, ACcCeM-
6Jiep TpaHCIUPYET ero B apeCcHOe BhIpakeHUe, KaK 1 MpHU 2-TPOXOTHOM pe-
xume. Ecnu Mg He HaiineHo, AcceMOiiep 3aHOCUT UMsI B TaOJIMILy CUMBOJIOB,
MOMeYaeT ero HeolpeneJeHHbIM U CO3[aeT MepPBbIl 2JIEMEHT CBSI3aHHOTO C
MMEHEM CITMCKa, B KOTOPBIA 3aHOCUT aJipec B OOBEKTHOM MOJYJIe orepaHa
JaHHOM KoMaHbl. Eciin uMs HalifieHo, HO TOMeUYeHO KakK onpeaeaeHHoe, Ac-
cemOJiep 100aBIsIeT B CIIMCOK, CBSI3aHHBIN C JaHHBIM UMEHEM, apec B 00b-
€KTHOM MOJyJie oTlepaHia JTaHHON KOMaH/IbI.

[Tpy MOSABIEHUN UMEHHU B I10JI€ METKA KOMaH/IbI MJIM TUPEKTUBLI Ac-
ceMOJiep orpeesisieT 3Ha4YeHe MMEHU U MILET ero B Tabuuie cuMBoioB. Ec-
JIK UMl He HaiineHo, Accembiiep 100aBiseT MMs B TAOINIY ¥ TTIOMEYAET €ro
Kak onpenesieHHoe. Eciii uMst HailieHO U IIOMEYeHO Kak orpejeieHHoe, Ac-
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ceMOJsiep BblaeT coodileHue 06 omubke (HeyHukaibHoe ums). Eciu ums
HaiieHo, HO MOMeYeHO Kak omnpeaeieHHoe, Accembiep oopabaThiBaeT CBsI-
3aHHBIN ¢ JAaHHBIM UMEHEM CITUCOK: JIJIsl KaXI0To 3JIeMeHTa CIUcKa 1o Xpa-
HSIILEMYCSI B HEM aJipecy B 0Ob€KTHOM MOJIYJI€ 3alMChIBAETCS 3HAYEHUE UMe-
Hu. [Tocne 06paboOTKM CIUMCOK YHUUTOXKAETCSI, 3HaYeHE UMEHU COXPaHSIeTCs
B TabOJIM1IE CUMBOJIOB M UMSI TTOMeYaeTcsl Kak onpee/eHHOe.

Ilocne okoHuaHus mpoxona Accembjiep TMpoBepsieT TabauIly CUMBO-
JIOB: €CJI B HEW OCTAJINCh HEOTIpe/IeICHHBIC MMEHa, BBIIAETCST COOOIIeHNE 00
omoke.

Ecnu 00beKTHBIN MOIYJIb BEIBOAUTCS B (haiisl 1o Mepe ero (popMupoBa-
HUSI, aJITOpUTM paboThl AcceMOjiepa O4eHb IMOXOX Ha MPEeAbIIyIIUi CIydail.
AcceMOyiep He MOXET IIpU OIpeneeHU UMEHU UCIIPaBUTh YXe C(hOpMUpO-
BaHHBIE U BbIBEJCHHbIE B (Dailyl orepaHabl, HO BMECTO 3TOTO OH (hOpMUpYET
HOBYIO 3aMMUCh OOBEKTHOTO MOAYJIsI, UCTIPaBJIsIONIyIo0 cTapyto. [1pu 3arpyske
OymeT cHavasia 3arpy>KeHa B IaMsITh 3aIUCh C ITyCThIM TTOJIEM OllepaHa, HO 3a-
TEM Ha €€ MECTO — 3aIlKCh C MTPaBUJIbHBIM MOJIEM OTepaHa.

JI1s1 yero MoXXeT IMOHaI00UTHCSI MHOTOTTPOXOAHbINM AccemOiep? EquH-
CTBEHHasl HEOOXOIMMOCTh BO MHOTHX MPOXOAAaX MOXET BOZHUKHYTh, €CJIU B
nupektuBe EQU paspelieHbl ccbUIKM Briepen. Mbl yIOMUHAIM BBIIIIE, YTO
ums B tupektBe EQU MoxkeT ornpeaensiTbest uepe3 apyroe ums. B onHo- wimn
JIBYXTIPOXOJTHOM AcceMOJiepe 3TO APYyroe uMs J0JIKHO ObITh 00s13aTEIbHO OTI-
peznesieHo B porpaMMe Bhille. B MHOrompoxogHoMm Accemoiiepe OHO MOXET
OBbITh OmpeleeHO U HIKe. Ha mepBoM mpoxoae MpOUCXOAUT oIpeneeHue
WMEH M COCTaBJIeHWE TaOJUIbI CUMBOJIOB, HO HEKOTOPbIE MMEHa OCTalOTCSI
HeompeaeaeHHBIMU. Ha BTopoM Tipoxojie onpeaensiioTcs UMeHa, He orpele-
JIMBIIKECS BO BpeMsI MpeAbIayIIero mpoxoaa. Bropoit mpoxos nmoBTropsieTcs 10
TeX Iop, IMoKa He OyAyT onpeesieHbl Bce MMeHa (MM He BBISICHUTCSI, UTO Ka-
KHe-TO MMeHa OIpeIe/IUTh HEBO3MOXHO). Ha rocnenHeM mpoxoje reHepupy-
€TCsl OOBEKTHBIN KO,
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Aexkuunsa 11.
Aoruka n opraHusauus
nporpaMmbl

Komanaa JMP

BoapmmHcTBO IIporpamMm CoacpXxart psAaa HUMKIO0OB, B KOTOPbIX HECKOJIb-
KO KOMaHI ITOBTOPAIOTCA OO JOCTUXKECHHA OIPCACICHHOTO Tp66OBaHI/I9I, n
PA3JIMYHBIC ITPOBEPKU, ONPEACTAIONINEC, KAKNUE N3 HECCKOJIBKUX JIEACTBUIA Clie-
AYET BBINOJIHATD. OOBIYHBIM Tpe60BaHI/I€M ABJIACTCA ITPOBEPKA — OOJIKHA JIN
nporpamMma 3aBCpIINTDL BBITIOJTHCHUC.

OTH TpeboBaHMS BKJIIOYAIOT Niepeaady yrnpaBieHu s 1o aapecy KoOMaH-
IIbI, KOTOpasi He HaxOAMTCsI HEMOCPEACTBEHHO 3a BBIMOJIHSIEMON B TeKYIIW
MOMeHT KoMaHmoi. [lepemgaua ynpaBieHUsI MOXET OCYIIECTBISATLCS BIEpe.
JUTS BBITIOJIHEHUSI HOBO# TPYIIIbl KOMaH/I WJIM Ha3a JIJ1s1 TOBTOPEHUS yKe BbI-
MOJTHEHHBIX KOMaHI.

HexoTopble KOMaHIbI MOTYT TepeAaBaTh YIpaBlIeHNe, U3MEHSST HOP-
MaJIbHYIO MOCJIeI0BATEIbLHOCTh IIIarOB HEMOCPEACTBEHHOM MOAMpUKaLMeit
3HAYEHUsST CMEIeHWs] B KOMaHIHOM ykasartesne. Huke mpuBeneHBI YeThbIpe
criocoba mepeaadn yrpaBiIeHUsT:

Be3yCAOBHbIN NepexoA
JMP

LInKA:
LOOP

YCAOBHbIN NEPEXOA:
J nnn (6onblie, MeHblie, paBHO)

BbI30OB NpoLeAypb!:
CALL
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3ametum, uto umeetcst Tpu Tvna aapecoB: SHORT, NEAR u FAR. An-
pecauust SHORT ucnonb3yercs mpu LUKIaX, YCIOBHBIX MEPexXoaax U HEKOTO-
pbix 6e3ycnoBHbIX nepexogax. Aapecauusi NEAR n FAR ucnons3yercs pis
BbI30BOB npoueayp (CALL) 1 6e3ycoBHBIX MEPEXOJ0B, KOTOPbIE HE KB -
dunupytorest , kak SHORT. Bce Tpu Tuna nepegauu yrpapjieHUs BO3IEHCT-
BYIOT Ha cojiepxkuMoe peructpa [P; Tun FAR Takke uzmensier peructp CS.

OnHoli U3 KOMaH/ 0OObIYHO UCIIOIb3YEMbIX IS TIepeaauy yIpaBieHUs
aBisgeTcd KomaHaa JMP. Bra komaHa BeITIOIHSIET 0€3yCIOBHbIH Mepexoj, TO
€CTb, O0ecrieunBaeT nepeaayvy yrpanieHus PU JIIOObIX 00CTOSITEIbCTBAX.

KomaHaa LOOP

Komannma JMP peanusyer 6eckoHeuHblii 1uki. Ho Gosiee BeposiTHO
MOANpOrpaMMa JIOJKHA BBITIONHSITE OTpeesieHHOe YrcIo IUKiIoB. KoMmaHna
LOOP, xotopast CIIyXXuT ISl 3TOM LN, UCIIOJAb3yeT HauyaJlbHOe 3HAYCHNE B
peructpe CX. B xaxnmom unkie komanga LOOP aBTomaTtniecku yMeHbIIaeT
conepxumoe peructpa CX Ha 1. [loka 3HaueHne B CX He paBHO HYJIIO, yIIpaB-
JICHHE TIepeaaeTcs 110 aapecy, yKazaHHOMY B omepanie, 1 eciu B CX oyner 0,
yIIpaBJICHHE TIEPEeXOIUT Ha ciaenylomnyio mocie LOOP komaHmy.

AnanornyHo komaHae JMP, onepann komanast LOOP onpenensier
pacctosiHue oT koHla KoMaHael LOOP no aapeca MeTku, KoTopoe nmpuoaBisi-
€TCsl K CoiepXKMMOMY KoMaHaHoro ykasares. s komanaslt LOOP 310 pac-
CTOSIHME JIOJKHO OBITH B Ipefesax oT -128 no +127 6aiit. B ciyyae, ecnu orne-
PaHJ MpeBbILIAET 3TU IPAHULIbI, TO AcceMOJiep BbIIACT COODIIEHUE:

«Relative jump out of range» (npeBbieHH rpaHUUp Nepexona)

Jltst mpoBepku KomaHabsl LOOP pekoMmeHmyeTcst UBMEHUTH COOTBETCT-
BYIOLIIUM 00pa3oM MPOTrpaMMy, BHITIOJHUTH €€ acCeMOIMpOBaHUE, KOMITOHOB-
Ky u ripeobpaszoBanue B COM-@aiin. /111 TpacCHpOBKM BCeX IIMKIIOB UCITOJIb-
gyiite otnaguuk DEBUG. Korna B 3HaueHue perucrpe CX yMeHbLIUTCS 10
Hyns, conepxumoe peructpoB AX, BX u DX Oyner cOOTBETCTBEHHO HIECT.
000B, 0042 u 0400. [11s1 BbIXO/A U3 OTJIAAYMKA BBeIUTEe KOMaHIy Q.

JIOMOTHUTEIBHO CYILEeCTBYET IBe pa3HOBUAHOCTU KoMaHabsl LOOP —
910 LOOPE (utu LOOPZ) u LOOPNE (i1 LOOPNZ). O6e xomaHAbI TaK-
Xe ymeHblIaoT 3HaueHue peructpa CX Ha 1. Komanga LOOPE nepenaer yn-
paBJieHue Mo aapecy onepaHaa, eciau peructp CX uMmeet HeHyIeBOe 3HaUeHUE
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u ¢nar Hyasa ycraHosieH (ZF=1). Komanga LOOPNE nepenaet ynpasieHue
o azipecy omepanna, eciau peructp CX mMeeT HeHyJIeBoe 3HAYeHHME U (hrar
HyJss copoieH (ZF=0).

dAarosbin perncTp

DraroBbIil perucTp cCoaepKUT 16 GUT (h1aroB, KOTOPBIE YIIPABISAIOTCS
pPa3TMYHBIMU KOMaHIAMU JJII MHIWKALIMM COCTOSTHMS omepannu. Bo Bcex
ciTyJasix (hiard COXpaHsSIIOT CBOe 3HAUEHME IO TeX IOP, ITOKa JApyrast KoMaH/Ia
He U3MEHMUT eT0. DIIaTOBBIA PETUCTP COJACPXKUT CIICAYIONTUE IEBATH UCTIONB3Y-
€MBIX OUT (3Be310YKaMU OTMEYEHBI HEUCIIOIb3yeMbIe OUTHI):

Howmep Oura: 151413 12111098 76 543210
Orar: *xx *O0ODITSZ*A* P*C

PaCCMOTpI/IM 9TH (bnam B ITOCJIEAOBATC/IbHOCTU CITpaBa HAJICBO.

CF (Carry Flag) — ¢pAar nepeHoca

ConepxuT 3HaueHHe «TepeHocoB» (0 wiu 1) U3 crapiiero paspsiaa rnpu
apru(METHUSCKUX OTepallsiX M HEKOTOPBIX OIePaIlsIX CIBUTA M ITUKINIeC-
KOO CIBUTA.

PF (Parity Flag) — ¢Aar yetHOCTH

IMpoBepsieT Miaaie BoceMb OUT Pe3yIbTaTOB ONepaldii Hall JTaHHbI-
mu. HedyeTHoe umciio OUT MPpUBOAUT K YCTAaHOBKE 3TOro ¢hjiara B 0, a 4eTHoe —
B 1. He cienyer myTtaTh dyiar 4eTHOCTU ¢ OMTOM KOHTPOJISI HA YeTHOCTb.

AF (Auxiliary Carry Flag) — AONOAHUTEABbHbIN HAAT NepeHoca
VYcranaBnuBaetrcsa B 1, eciiu apudmeTrnyeckast orepauusi MPpUBOIUT K
IIePEeHOCY YeTBEPTOro cripaBa 6ura (60Ut HoMmep 3) B peTUCTPOBOI OMHOOAUTO-
BOIi KoMaHe.[laHHbII (iar UMeeT OTHOIIeHNE K apudMETUIECKUM oIepa-
mussM Hax cuMBosiaMu Koga ASCII 1 K AecITUYHBIM YITAaKOBAHHBIM TTOJISIM.

ZF (Zero Flag) — dAar HyAs

YcraHaBnMBaeTCsl B KAUeCTBE pe3yJibraTa apu(pMeTUUEeCKUX KOMaHI U
KOMaH]1 cpaBHeHMs1. Kak 3To HM CTpaHHO, HEHYJIEBOI pe3yJIbTaT IMIPUBOIUT K
YCTaHOBKE HYJIEBOrO 3HAUY€HUsI 3TOTo (hyiara, a HyJeBO — K YCTAHOBKE €1~
HUYHOTrO 3HaYeHus. KaxyIeecst HECOOTBETCTBUE SIBJISIETCS, OMHAKO, JIOTUYE-
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CKM TIPaBUJIBHBIM, TakK Kak 0 0603HavaeT «HeT» (TO €CTh, PE3YJILTAT HE paBeH
HYJIIO), a €AVHMLIA 0003HAYAET «1a» (TO €CTh, PE3YJILTAT PABEH HYJIIO).

Komannpr yemoBHoro nepexona JE u JZ nposepsiior aToT (iar.

SF (Slgn Flag) — 3HakoBbIn PpAar

YcraHaBnMBaeTCss B COOTBETCTBUMU CO 3HAKOM pe3yJsibTaTa (cTapiiero
6uta) mocyie apudMeTUYECKHUX ONepaLvii: OJOXUTEIbHBINA pe3yIbTaT ycTa-
HaBiuBaet 0, a oTpuniatenbHbI — 1. KoMmanas! yciaoBHoro nepexona JG u JL
MPOBEPSIOT ITOT (hJIar.

TF (Trap Flag) — $pAar nowaroBoro BbINOAHEHUS

DTOT hJ1ar BaM yxke IMPUXOAUIOCh YCTaHABIMBAaTh, KOTa UCIO0JIb30Ba-
nack kKomaHna T B omtamuuke DEBUG. B ciiydae, eciu 3T0T duiar ycTaHOBJIEH
B €AMHUYHOE COCTOSIHIE, TO IIPOLIECCOP MEPEXOIUT B PEXXUM IIOIIArOBOTO BbI-
MOJTHEHUS KOMaH/, TO €CTh, B KaXKIbIii MOMEHT BBITIOJIHIETCSI OTHA KOMaH1a
IIOJI TI0JIb30BATEILCKIM YIIPABICHUEM.

IF (Interrupt Flag) — dAar npepbiBaHUs
[Tpu HysnEBOM COCTOSTHUM 3TOTO (hjlara MpepbIBaHUs 3aMpelleHbl, TPU
€IVMHUYHOM — pa3peIIeHbI.

DF (Direction Flag) — ¢Aar HanpasAeHus

Hcnonb3yercst B CTPOKOBBIX OlepaLldsIX ISl ONIPEAEIEHUs HallpaBie-
HUS Tepenavyu JaHHbIX. [Ipy HyJIeBOM COCTOSIHUM KOMaHAA YBEJIMYUBaET CO-
nepxumoe peructpoB SI u DI, BbI3bIBas nepenavy JaHHbBIX ClieBa HAMpaBo,
MPY HYJIEBOM — YMEHBIIAET COAEPXKUMOE dTUX PETUCTPOB, BbI3bIBasI Mepea-
4y JTaHHBIX CITpaBa HAJIEBO.

OF (Overflow Flag) — ¢dAar nepenoAHeHus
®ukcupyeT apudMeTHIecKoe MepernoJHeHne, TO €CTh, IEPEHOC BHU3
cTapiero (3HaKOBOI0) OMTa IMPKU 3HAKOBBIX apU(PMETUISCKMX OIepaLrsIX.

B xauectBe mpumepa: komanga CMP cpaBHMBaeT aBa orepaHaa U Bo3-
neiictByeT Ha iiaru AF, CF, OF, PF, SF, ZF. OgHako, HeT He0OX0OAUMOCTHU
MPOBEPITH BCE 3TU (hJIaru 1Mo OTASIBHOCTU. B criemyronieM mprumepe mpoBepsi-
€TCST COIEPKUT Jiu pernctp BX HyseBoe 3HaueHMe:

CMP BX,00 ;CpaBHeHne BX c Hynem
JZ B50 ;Mepexon Ha B50 ecnu Hynb

LeNCTBNA He npu Hyne

B50: ... ;Touyka nepexoma npu BX=0
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B ciryuae, ecniu BX cogepxxut HyieBoe 3HaueHue, KomaHaa CMP ycra-
HaBiuBaeT daar Hyasd ZF B eNTMHUYHOE COCTOSIHME, U BO3MOXKHO M3MEHSIET
(vnu HeT) opyrue Quary.

Komanna JZ (riepexon, ecinu HyJb) npoBepsieT Toybko ¢diar ZF. [pu
eIVMHUYHOM 3HaueHUn ZF, obo3Havalolee HyJIeBOI NMpU3HAK, KOMaHIa Ie-
penaeT yripaBJieHUE Ha afpec, yKa3aHHbIN B €e orepaHie, TO eCTh, Ha METKY
B50.

KomMaHABI YCAOBHOIO Nnepexoad

Komanma LOOP ymenbiraeT Ha enuHUILY coaepxkumoe peructpa CX u
MPOBEPSIET €TO: €CJIM HE HOJIb, TO YIIPaBJIeHUE TIepeaaeTcs Mo aapecy, yKa3zaH-
HOMY B orepaHje. Takum obpa3oM, Tiepeaada yrpaBJIeHHUsT 3aBUCUT OT KOH-
KPETHOTO COCTOSIHUSI. AcceMOiiep Momaep:KuBaeT OOJIbIIOe KOJIMYECTBO KO-
MaHJ YCJIOBHOTO TIepexo/ia, KOTOPbIE OCYILIECTBIISIIOT Iepeiavy yrpaBieHUs B
3aBUCHMMOCTH OT COCTOSIHMII ¢haroBoro peructpa. Hampumep, npu cpaBHe-
HMU COAEPXKMUMOTO ABYX MOJIei MOCIeMYIONINIA TTePeX0/] 3aBUCUT OT 3HAYESHUSI
¢dmara.

Komanny LOOP B rmporpaMmme MOXHO 3aMEHHUTD Ha JBE KOMaH/IbI: Ofl-
Ha yMeHbIIIaeT comepxumoe peructpa CX, a apyrast BBITIOTHSICT YCJIOBHBIN
TTEPEXOI;

LOOP A20
DEC CX
JINZ A20

Komanger DEC u JNZ npeiictBytor aHaimoruddo komanHme LOOP:
YMEHBIIAIOT copepxuMoe perrucTpa CX Ha 1 ¥ BEITIOJNHSET IePexo Ha METKY
A20, eciu B CX He Hoatb. Komanna DEC kpome Toro yctaHaBiuBaeT (iar Hy-
7151 Bo pmaroBoM peructpe B coctossHue 0 mau 1. Komanga JNZ 3aTeM mpose-
psieT 3Ty yctaHOBKY. B paccMorperHoM mpuMepe komanaa LOOP xots u nme-
€T OrpaHMYCHHOE MCII0Ib30BaHMe, HO Oosiee 3 (heKTUBHA, YeM IBE KOMAaH/IbI:
DECu JNZ.

Ananornyno komangam JMP u LOOP onepann B komanae JNZ conep-
XKUT 3HAUCHME PACCTOSIHUS MeXIy KOHLIOM KoMaHabl JNZ u agpecom A20,
KOTOpOE MpUOaBIIsIieTcsl K KOMaHIHOMY yKazaTeslo. DTO PacCTOSIHUE TOJIKHO
OLITH B IIpeaesax oT -128 mo +127 Gair.
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B cnyyae nepexona 3a 3Tu rpaHULBI AcceMOJIep BbIAACT COOOLIEHUE:

«Relative jump out of range» (nNpeBbllieHb OTHOCKUTENbHLIE PaHULbI
nepexopna)

3HOKOBbIe U 6€33HAKOBbIE ACHHbIE

PaccmarpuBast Ha3HaUe€HMEe KOMaH]I YCJIIOBHOTO Tepexofa cleayeT Mmo-
SICHUTDb XapaKkTep UX UCITOIb30BaHMs. TUIBI JAHHBIX, HaJ KOTOPBIMU BBITIOJ-
HSIOTCSl apudMeTUYecKre orepaluyd W Orepalii CpaBHEHUs OINpPenessiioT
KaKMMU KOMaHIaMU MOJIb30BaThCs: 0€33HAKOBBIMU WJIM 3HAKOBbIMU. be33Ha-
KOBBI€ JaHHBIE MCITONB3YIOT BCE OUTHI KAK OMTHI JAaHHBIX; XapaKTePHBIM MPH-
MEPOM SIBJISTIOTCSI CHMBOJIbHBIE CTPOKU: UMEHA, apeca U HaTypabHbIe Yuca.
B 3HaKOBBIX JaHHBIX CaMbIii JE€BbIM OUT MpeACTaBIsSIeT COOOH 3HAK, IpUUEM
€CJIM €ro 3HaYeHHEe PaBHO HYJIIO, TO YUCIIO MOJOXUTEIbHOE, U €CIU eANHULIE,
TO OTpMIIaTeJbHOe. MHOTHE YHCIOBbIe 3HAUEHMST MOTYT OBITh KaK TOJIOXH-
TeJTbHBIMU TaK M OTPULIATETHbHBIMMU.

B kauecTtBe mpmMepa MpenIiooXuM, 4To peructp AX comepKuT
11000110, a BX — 00010110. Komanna:

CMP AX, BX

cpaBHUBaeT comepxkumoe perucTpoB AX u BX. B cayyae, eciiu maHHBIe
0e33HaKOBbIC, TO 3HaUeHUE B AX OOJIbIIIE, a €CJI 3HAKOBBIE — TO MEHBbIIIE.

3aHOMHI/ITC, YTO 1JIs1 6€33HAKOBBIX JaHHBIX €CTh nepeXoabl IO COCTOA-
HUAM paBHO, BbIIIC WM HWXKE, a IJIA 0€33HaKOBBIX — paBHO, OoJsblIe WIn
MCHBIIEC. Hepexoz[LI 10 IMMPOBEPKaM (bHaFOB nepeHoca, MneperoJIHCHUA U Mna-
puTeTa UMCIOT ocoboe Ha3zHayeHue. ACCCM6J'ICp TPAHCINPYET MHEMOHHNYEC-
KM€ KOIIbl B OOBEKTHBIN KO HE3aBUCUMO OT TOTO, KaKylo M3 IByX KOMaH BbI
TIPUMECHUWIIN.

MpoueaAypbl n onepatop CALL

Panee mpuMepsI cofepKaii B KOTOBOM CETMEHTE TOJIBKO OIHY ITPOILie-
ypy, o(OpPMIIEHHYIO CIIEAYIOLIUM 00pa3oM:

BEGIN PROC FAR

BEGIN ENDP
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Onepann FAR uHdopMupyeT crcteMy 0 TOM, YTO JaHHBIM afapec sTBJIs -
€TCsI TOYKOM BXOJa IS BRITTOJTHEHHUs, a nupektuBa ENDP omnpenensieT KoHeln
TTPOLICAYPHI.

KomoBblit cermMeHT, OIHAKO, MOXET COJepXaTh JH000€ KOJIMYECTBO
npouenyp, Kotopsie pasaensiorcs nupekruBamu PROC u ENDP.

OO0paruTe BHUMaHME Ha CAeAaylole 0COOEHHOCTH:

0 Hupextussl PROC no metkam umetot onepana NEAR mst
yKa3aHUs TOTO, YTO 3TU MPOLEAYPhl HAXOIATCS B TEKYILIEM
KOJIOBOM CEIMEHTE.

ad Kaxmas mpoueaypa uMeeT yHUKaIbHOE UMS M COIEPXKUT
cobcTBeHHy10 aupekTuBy ENDP n1s1 ykazaHust KoHua
TIPOIIETYPHI.

0 Hnsa nepegauu ynpasieHus B ipoueaype BEGIN umerorcs npe

komaHnpl: CALL. B pe3ynbrare nepBoii komanasl CALL
yrpaBieHUe TepeJaeTcsl yKasaHHOM Mpolieaype U HauMHaeTCs
ee BoinosHeHue. octurnyB KomaHnsl RET, ynipaBieHue
BO3BpAILAETCSl HA KOMaHIy HETIOCPEACTBEHHO CIEAYIONIYIO 3a
nepBoit koManaoii CALL. Bropast komanna CALL neiicTByeT
aHAJIOTUYHO — TepeaeT yNpaBieHue B YKa3aHHYIO
MPOLIENyPY, BHITIOJHSIET €e KOMaHAbl M BO3BpalllaeT
yrpapieHue o komanae RET.

0 Komanna RET Bcerna BBITIOTHSIET BO3BPAT B BBI3BIBAIOIIYIO
MporpamMmy.

IIporpamma BEGIN BEI3BIBaeT mpolieayphl, KOTOPhIe BO3BPAIIAIOT yII-
pasienue oopatHo B BEGIN. I BeimonHeHus camoii riporpamMmMmbel BEGIN
onepanmonHas cucreMa DOS BbI3BIBaeT ee U B KOHIIE BBITTOJTHEHWSI KOMaHIa
RET Bo3Bpamaer ynpasinenue B DOS. B ciydae, ecim mporenypa He conep-
KUT 3aBepinatomieit Komannbl RET, To BbIMOTHEHWEe KOMaH/, MPOIOJIKUATCS
HEeTIOCPENCTBEHHO B 3TOI Tpolieaype. B ciaydae, eciu mpolieaypa He coaep-
kUT KoMaHabl RET, To 6yayT BBITOTHATHCS KOMaHIbI, OKa3aBIINECs 3a IMPOo-
LIEAYPOIi C HeTIPEACKa3yeMbIM PE3yIbTaTOM.

Hcnonbp3oBaHue mpoleayp AaeT XOPOIIyI0 BO3MOXHOCTb OPraHU30-
BaTh JIOTMYECKYIO CTPYKTYpY Mporpammbl. KpoMe Toro, omepaHabl A KO-
MaHabl CALL Moryr uMeTh 3HaueHUs, BBIXOASILIME 3a TpaHULy oT -128 mo
+127 Gaiir.

Texnuuecku yrpasneHnue B ipouieaypy Turia NEAR moxer ObITh Tiepe-
JIAHO C TTOMOIIIbIO KOMaH/ Tepexoa Uiu Jaxe 0ObIYHBIM MTOCTPOUYHBIM KO-
poBaHueM. Ho B GONBIIMHCTBE CIy4yaeB PEKOMEHIYETCSl UCMOJb30BaTh KO-
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manny CALL nis nepeaauun ynpasieHusl B npoueaypy U komanny RET pis
BO3BpaTa.

CermeHr cteka

Huxe Oyny paccMOTpeHbI TOJIBKO ABE KOMaH Ibl, UCTIOJIb3YIOIIUE CTEK,
— 310 KomaHael PUSH B Hauajle cerMeHTa KOmOB, KOTOPhIE 00€CITEUNBAIOT
Bo3BpaT B DOS, korna EXE-niporpamma 3aBepiiaercs.

EcrecTBeHHO [UIsl 3TUX MPOrpaMM TpeOyeTCsl CTeK OYEeHb MaJloro pas-
mepa. OnmHako, komanga CALL aBToMaTu4ecKu 3alMCHIBAET B CTEK OTHOCH-
TEJbHBIA aApeCc KOMaHJbl, CJACAYIOLIE HEMOCPEICTBEHHO 3a KOMaHIOM
CALL, u yBenuumMBaeT Iocjie 3TOro yKazaTesIb BEPIINHBI CTeKa. B BhI3bIBae-
moii ipouenype Komanna RET ucmoab3yeT aToT aapec Ij1sg BO3BpaTa B BhI3bI-
BalOUIYIO0 MPOLIEAYPY U TPU 3TOM aBTOMAaTUYECKU YMEHBILAETCS yKa3aresb
BEPILUMHBI CTEKA.

TakuMm o6pazom, kKoManasl PUSH 3anuchiBaioT B cTeK AByXOalTOBbIE
aapeca wiu apyrue 3HayeHusi. Komanasl POP 00bIYHO BHIOMpPAIOT U3 CTeKa
3aMMCaHHbIe B HETO CJI0Ba. DTU OMepaly U3MEHSIIOT OTHOCUTEbHbIN anpec
B peructpe SP (To ecTb, B yKazaTeau cTeKa) AJsl JOCTyMa K CJIeAYIolIeMy CIo-
BY. JlaHHOe cBolicTBO cTeka TpebyeT uToObl KomaHabl RET u CALL cootBet-
CTBOBaIM Ipyr apyry. Kpome Toro, BeI3BaHHAs! MpoOLEAypa MOXET BbI3BaTh C
nomoleio Komanasl CALL apyryio npoueaypy, a Ta B CBOIO o4epeb — ciie-
nytoiyto. CTeK 10JKeH UMEeTh JOCTaTOYHbIe pa3Mepbl ISl TOrO, YTOObI Xpa-
HUTb BCe 3amuchiBaeMble B Hero ajapeca. Kak npaBuiio, ctek o0beMoM B 32
CJIOBa SIBJISIETCS JOCTATOYHBIM.

Komanast PUSH, PUSHF, CALL, INT, u INTO 3aHocsT B cTek aapec
Bo3BpaTa WM conuepxumoe ¢aaroporo peructpa. Komanasr POP, POPF,
RET u IRET usBnexkatot T agpeca win ¢hJiarv U3 creka.

IIpu nepenaue ynpasiaeHus B EXE-niporpammy cuctema ycTaHaBIMBa-
€T B PETUCTPax CIEAYIONIMe 3HaYSHNSI:

DS ES

Anpec TipedrKkca TpOrpaMMHOTO cerMeHTa — 0061acTh B 256 (1mmecrt.
100) 6aiiT, KOTOpas MPEAIIECTBYET BHIITOIHIEMOMY ITPOTPAMMHOMY MOJYJTIO B
TTaMsITH.
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CS

AJnlpec TOUKM BXOJa B MporpaMMy (aapec MepBoil BHIMOJHIEMON KO-
MaH/Ibl).

IP
Hynb.

SS
AJlpec ceTMEHTa CTeKa.

KomaHAbI Aornyeckux onepaummn: AND, OR,
XOR, TEST, NOT

Jlornyeckue onepanuu SIBJISIOTCS BasKHBIM 3JIEMEHTOM B ITPOEKTHUPO-
BaHUU MUKPOCXEM W MMEIOT MHOTO OOIIEro B JIOTUKE IIPOrpaMMMPOBaHMSL.
Komanger AND, OR, XOR n TEST — gBnsiroTcsl KOMaHIaMU JIOTUYECKUX
orepauuii. 3T KOMaHIbl UCIOJb3YIOTCS IIsl cOpoca U YCTAaHOBKU OUT U IS
apudmerndeckux onepaunii B koge ASCII. Bce 3t KoMaHabI 00pabaThIBaIOT
OIIMH OANT WJIM OTHO CJIOBO B PETUCTPE WIN B IMaMSITH, M YCTaHABIMBAIOT (hia-
ru CF, OF, PF, SF, ZF.

AND

B cnyyae, ecnv 06a U3 cpaBHMBaeMbIX OMTOB paBHBI 1, TO pe3yJibTaT pa-
BeH 1; BO BCEX OCTAJIbHBIX clydasix pe3yabrar — (.

OR

B cayyae, eciu XoTs Obl OMH 13 CpaBHUBAEMbIX OMTOB paBeH 1, To pe-
3yJIbTaT paBeH |; eciiv cpaBHUBaeMble OUTHI paBHbI 0, TO pe3yabraT — 0.

XOR

B ciygae, ecimu oguH 13 cpaBHUBaeMbIX OUTOB paBeH 0, a Ipyroii paBeH
1, To pe3yabTaT paBeH 1; ecau cpaBHMBaeMble OMTHI OOMHAKOBHI (00a — 0 win
oba — 1) To pesyabrar — 0.
TEST

HetictByeT Kak AND — ycraHaBimuBaeT ¢jiard, HO He U3MEHSIET OUTHI.
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IlepBblii onepaH B JIOTMUECKUX KOMaHIaxX YKa3bIBaeT Ha OAWH OaiiT
WJIY CJIOBO B PETUCTPE UJIU B MIAMSITU U SIBJISIETCS] EAMHCTBEHHBIM 3HAUEHUEM,
KOTOPOE MOXET M3MEHSTCS MOCje BbIIOJHEeHUs KoMaHa. B cienylomux Ko-
maHaax AND, OR u XOR ucnonb3ytorcst oAMHaKOBbIe OUTOBbIC 3HAUCHUS:

AND OR XOR 0101 0101 0101 0011 0011 0011
Pesynprart:
0001 0111 0110

JL1s1 cnenyrolux HeCBSI3aHHBIX IPUMEPOB, MPEINoJIoXuM, yTo AL co-
nepxut 1100 0101, a BH comepxut 0101 1100:

AND AL,BH ;YcTtanasnusaet 8 AL 0100 0100
OR BH,AL ;YcrtaHasnuBaeT 8 BH 1101 1101
XOR AL, AL :;YcTtaHasnueaeT 8 AL 0000 0000
AND AL, 00 ;YcTtanasnusaet 8 AL 0000 0000
AND AL,OFH ;YcTtanasnusaer 8 AL 0000 0101
. OR CL,CL ;YcTaHnaBnusaeT ¢naru SF un ZF

[TpuMepsl 3 U 4 IEMOHCTPUPYIOT CITOCOO OUMCTKU pervctpa. B npume-
pe 5 oOHYyJIsIIoTCS JieBble yeThipe OuTa peructpa AL. XoTs KOMaH/bl CpaBHe-
Hust CMP MoryT ObITh OHSITHEE, MOXKHO MPUMEHUTh KoMaHay OR st ciie-
NYIOIIUX LIEJIEH:

D O B W N

1. OR CX,CX ;MNposepka CX Ha Hynb JZ ... ;llepexon, ecnu Hynb
2. OR CX,CX ;Mposepka 3Haka B CX JS ... ;Mepexon, ecnn
0TpULATENBHO

Komanma TEST nmeiictByer aHanorndyHo komanae AND, Ho ycTaHaB-
JIUBAET TOJIbKO (hjIaTu, a orepaH He u3MeHsietcst. Hyke mprBeneHoO HECKOJTb-
KO MPHUMEPOB:

1. TEST BL, 111100008 ;/lw6oin u3 nesbix 6wt B BL JNZ ... ; paseH
efnHnLe?

2. TEST AL,00000001B ;PerucTtp AL copepxuT JNZ ... ; He4eTHoe
3HaveHne?

3. TEST DX,0FFH ;Peructp DX copepxut JZ ...

Ewue ogHa nornueckas komanaa NOT ycraHaBaMBaeT oOpaTHOE 3HAYE-
HUe OUT B OaiiTe WM B CJOBE, B PETUCTPE UM B MaMSITU: HYJIU CTAHOBSITCS
eIMHUIIAMU, a €eIMHUILIBEI — HyJsIMU. B citydae, ecinu, Hanpumep, peructp AL
copepxut 1100 0101, To komanga NOT AL uzmensier ato 3HaueHue Ha 0011
1010. ®dnaru He MEHSIIOTCSI.

HyneBoe 3HayeHue?

Komanna NOT He skBuBaneHTHa KomaHiae NEG, koropast MeHsieT
3HAUYEHUE C MOJIOXKUTETBbHOTO Ha OTPULIATEIbHOE U HA00OPOT, MOCPENCTBOM
3aMEeHbI OUT Ha TTPOTUBOITOJIOXHOE 3HAYEHUE U TPUOABICHUS SIMHULIBI.
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N3meHeHue CTPOYHbIX 6YKB HO 3ArACGBHbIE

CyllecTBYIOT pa3jiUuyHble MPUYMHBI I TIpeoOpa3oBaHUl MeXITy
CTPOUYHBIMU M 3arjaBHbIMU OykBamu. Hampumep, Bbl MOTJIM TIOJIYYUTh (paiii
JTAHHBIX, CO3IaHHBII Ha KOMITbIOTEPE, KOTOPBI pabOTaET TOJBKO C 3arjIaBHbI-
MM OykBaMu. Mitu Hekast mporpamMma J0JiKHa TTO3BOJIUTD MOJIb30BATEISIM BBO-
IIUTh KOMaHIIbl KaK 3arjlaBHbIMU, TaK U CTPOUYHBIMU OyKBamMu (Hampumep,
YES wiu yes) u nipeobpa3oBaTh UX B 3arjlaBHbIE IIJIsSI IPOBEPKM. 3arjaBHbBIC
OYKBBI OT A 710 Z UMEIOT 1IeCT. KO/bI OT 41 10 SA, a CTpouyHbIe OYKBBI OT a 70 Z
MMEIOT 1IIeCT. Koabl oT 61 10 7A.

EnuncrBeHHas pa3Huila B TOM, 4TO IISITHIN OUT paBeH () 1715 3arJIaBHBIX
OYKB ¥ 1 IJISI CTPOYHBIX:

bykea A: 01000001
bykea a: 01100001
bykea Z: 01011010
bykea z: 01111010

KoMaHABI CABUIa Y LUKAUYECKOro CABUIa

KomaHnp! caBura ¥ LUKJIUMYECKOTO CABUIA, KOTOpHIE IPEACTaBISIOT
000l YacTh JIOTUYECKUX BO3MOXKHOCTEN KOMIbIOTEpa, UMEIOT ClIeAyIolIue
CBOICTBa:

0 00pabaTbIBaloT GalT WIM CJIOBO;

ad HMMEIOT JOCTYII K PETUCTPY I K ITAMSITH;
g CIIBUTAIOT BJIEBO WJIM BIIPABO;
a

CIIBUTAIOT Ha BEJIMYWHY 110 8 OUT (st GaiiTa) m 16 6ut (st
cJI0Ba)

O CIOBUTAIOT JIOTUYECKU (0e3 3HaKa) niu apudpmMeTnaecku (co
3HAKOM).
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3HaueHue caBura Ha 1 MOXET ObITh 3aKOIMPOBaHO KaK HEIIOCPEI-
CTBEHHBIN onepaH, 3HaYeHUe Ooutble 1 TOKHO HAXOAUTHCS B PETUCTPE CL.

KomaHAbI caBura

ITpu BeimonHeHnn KoMana casura ¢uiar CF Bcerma coaepXuT 3Have-
HUE MOCIEeTHEr0 BLIABUHYTOTO OUTA.

CyLIECTBYIOT CIIEAYIOIINE KOMAH/IbI CIBUTA:

SHR ;Nloruyeckuit (6e33HaKOBbLIN) CABUT BMPaBO
SHL ;Jlornyeckuit (6e33HAKOBLIM) CAOBWUI BNEBO
SAR ; ApudmeTndeckuit CABUT BMNPaBo
SAL ; ApudmMeTnyeckunit caBur BNEBO

Crenyromuii ¢parMeHT WLTIOCTPpUPYET BhIMoHeHe kKoMaHabl SHR:

MOV CL,03 ; AX:

MOV AX,10110111B ; 10110111

SHR AX,1 ; 01011011 ;CaBur BnpaBo Ha 1
SHR AX,CL ; 00001011 ;CpBur BnpaBo Ha 3

IMepBas komanaa SHR cnBuraet conepxumoe perructpa AX BpaBo Ha
1 6ur.

BoiaiBuHYyTHIN B pedynbrarte onuH out nomanaet B ¢aar CF, a camblit
JIEBBIN OUT peructpa AX 3amoJiHsieTcs HyJieM. Bropast koMaHia caiBUTaeT co-
nepxuMoe peructpa AX eme Ha Tpu 6uta. [Ipu satom ¢par CF nmocnemona-
TeJIbHO MpUHUMaeT 3HaueHwus 1, 1, 0, a B Tpu JieBbIX OMTa B peructpe AX 3aHo-
CSITCSI HYJIM.

PaccmoTpum aelicTBre KomaHa apudmeTndeckoro BopaBo SAR:

MOV CL,03 ; AX:

MOV AX,10110111B ; 10110111

SAR AX,1 ; 11011011 ;Cpeur BnpasBo Ha 1
SAR AX,CL ; 11111011 ;Casur BnpaBo Ha 3

Komanga SAR nmMmeer BaxkHoe oriimune ot KomaHasl SHR: mia 3amoir-
HEHUSI JIEBOTO OMTa UCTIONIb3YETCsl 3HAKOBBIN OUT. Takum oO6pa3oM, TOJ0XKM-
TeJIbHbIE W OTpULIATEIbHbIE BETUYMHBI COXPAHSIOT CBOM 3HaK. B mpuBeneH-
HOM IIpUMepe 3HAKOBBIN OUT COOEPKUT EAUHUILLY.

I1pu caBurax BieBO MpaBble OUTHI 3aMOJHSIOTCS HyIsIMU. TakuM oopa-
30M, pe3yabTaT koMmana casura SHL u SAL unaeHTnyeH.

CIBUT BJIEBO YacTO UCIIOJB3YeTCs IJIsl yABAaMBAaHMSI YMCEJN, a CABUT
BMpaBoO — JJIs1 AeJIeHUsT Ha 2. DTU olepalyy OCYIIECTBISIIOTCS 3HAUUTEbHO
ObIcTpee, YeM KOMaHIbl yMHOXXEHUS WK [ieieHus. [leneHue morojiam HeyeT-
HBIX UKcell (Harpumep, S5 win 7) obpa3yeT MeHblre 3HaueHus (2 unu 3, co-
OTBeTCTBEeHHO) U yctaHaBnusaeT ¢uiar CF B 1. Kpome Toro, ecii He06xon1umo

http://itbookz.ru/



http://itbookz.ru/

Aorvka v opraHmsauus NPOrpaMMbI 141

BBITTOJIHUTH CIBUT Ha 2 GUTA, TO UCITONb30BaHUE ABYX KOMaHJ CIBUra Gojiee
53¢ GeKTUBHO, YeM MCITOIb30BaHME OAHOM KOMaH/IbI ¢ 3arpy3koii peructpa CL
3HaAYeHHUEM 2.

Hns mpoBepku 6uta, 3aHeceHHoro B ¢dar CF ucrnonb3yercs komaHaa
JC (mepexom, ecm ecTh IIEPEHOC).

KomMaHAbI ULUKAMYECKOro CABUNA

Luknuyeckuil caABUT MpeacTaBiisieT COO0M onepanuio ciBura, mpu Ko-
TOPO#l BBIABUHYTHIN OUT 3aHMMaeT ocBoOoauBIIMiicS paspsia. CyliecTByIOT
CJIEYIOIE KOMAHIbl IUKJIUYECKOTO CABUTA:

ROR ; Uuknuyeckuit coBWMr BNpaso
ROL ;Umknuyeckuir coBur BReBO
RCR ;Uuknuyeckuin caBur BNpaBo C NEPEHOCOM
RCL ;Umknuyeckuin caBur BAEBO C NEPEHOCOM

Crnenyroliasi mocjeI0BaTeJIbHOCTh KOMaH/I MJUTFOCTPUPYET OIepaLuio
mukimmyeckoro casura ROR:

MOV CL,03 ; BX:

MOV BX,10110111B ; 10110111

ROR BX,1 ; 11011011 ;Cpur BnpaBo Ha 1
ROR BX,CL ; 01111011 ;CaBur BnpaBo Ha 3

ITepBast komanna ROR 1mpu BbINMOTHEHUM IMKJIMYECKOTO CIBUTA MTEpe-
HOCUT MPaBblil eNIMHUYHBIN OUT perrcTpa BX B 0ocBOGOAMBIIYIOCS JIEBYIO T10-
sunuto. Bropast komanga ROR nepeHocuT Takum o6pa3oM Tpu IpaBhIX OUTA.

B xomangax RCR u RCL B cnure yyactsyet ¢iar CF. BoigBuraembiii
u3 peructpa 6ut 3aHocurcd B piiar CF, a 3HaueHue CF npu aToM mocTymaer B
0CBOOOIUBIIYIOCS] TO3ULIUIO.

PaccmoTpum npumep, B KOTOPOM HCTIOIb3YIOTCS KOMAaHIbI LIMKINYeC-
Koro u npoctoro capura. [Ipeamnonaoxum, yto 32-0MTOBOE 3HAUYEHNE HAXOIUT-
ca B peructpax DX:AX Tak, uto JieBbie 16 6uT siexar B peructpe DX, a mpa-
Bble — B AX. JIJis1 yMHOXEHHUS Ha 2 3TOTO 3HAYEHUSI BOZMOXHbI CJIEAYIOIINe
JIB& KOMaH[IbI:

SHL AX,1 ;YMHOXeHue napsl peruncTpos
RCL DX, 1 ; DX:AX Ha 2

3nech komaHaa SHL caBuraet Bce 6uThl peructpa AX BiaeBo, pUueM
caMblit JieBblil OuT monaaaet B daar CF. 3arem komaHna RCL cnBuraet Bce
6utsl peructpa DX B1eBO U B 0OCBOOOAMBIIMICS MPaBbIii OUT 3aHOCUT 3HAYE-
Hue u3 ¢ara CF.
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OpraHusaums nporpamMmm

Huke naHbl OCHOBHBIE pEKOMEHIALIMY TSI HATTMCAHUS acCeMOJIEPHBIX
MPOrpaMM:

1. YeTko mpeacTaBisiiTe cebe 3amady, KOTOPYIO JOJIKHA PEIIUTH IIPO-
rpaMma.

2. CrenaiiTe 3CKM3 331249 B OOIIUX YepTax M CIUTAHUPYITE OOIIYIO JTO-
TMKY TIPOTPaMMEI.

HaHpI/IMCp, [S{&2)85%1 HCOGXOI[I/IMO IIPOBEPUTH ON€paliuM MECPECHIJIKU HE-
CKOJIBKUX 63.17[T, HAYHUTE C OIIPCACIICHUA noJieu ¢ NEPECbIIACMbIMU TaHHBIMU.

3aTeM CIUTaHUPYITE OOIIYIO CTPATErio A1 MHUITMATIN3AlUM, YCIOB-
Horo 1nepexona u KomaHasl LOOP.

[puBeeM OCHOBHYIO JIOTMKY, KOTOPYIO HCIOJb3YIOT MHOTHME IPO-
IPAaMMUCTHI B TAKOM CJTyYae:

MHWUMANU3aUnsg CTeka ¥ CErMeHTHbX PerucTpoB
BbI30B MOAMNPOTrpaMmbl LKA
BO3BpaT

IMoamporpaMMa IIMKJIa MOXET OBITh CITITAHUPOBaHa CJISIYIOIINM 0Opa-
30M:

MHUUMANM3aumMa perucTpoB 3HaYeHWaMKW afapecoB M 4MchNa UMKIOB
MeTka: nepechnka opHOro OaiTa yBenWdeHwWe afpecos Ha 1 yMeHblieHue
cyeTymMKa Ha 1. eCnu CYeTYMK He HOMb, TO WMATW Ha MEeTKy eCiau HOMb,
BO3BpaT

3. IIpencraBbTe MporpaMMy B BUZE JOTMYECKHX OJOKOB, CIAETYIOLINX
npyr 3a apyrom. [pouenypsl He TpeBbIIaONIMe 25 CTPOK (pa3Mep KpaHa)
yao0Hee 151 OTJIaAKu.

4. TTonb3yitTech TECTOBBIMU MpUMepaMu MporpamMm. [TonbITku 3amom-
HUTb BCE TEXHUUECKUE JIETAIN U TPOrPaAMMUPOBAHUE CIIOKHBIX TPOrPAMM «U3
TOJIOBBI» YAaCTO MPUBOAAT K MHOTOYMCICHHBIM OLIMOKaM.

5. Micnonb3yiiTe KOMMEHTapUU ISl ONMCAHUS TOTO, YTO JAOJDKHA Ie-
JIaTh TMpolienypa, Kakvue apudMeTuIeckre IeiCTBYS WU Olepallii CpaBHe-
HUS OYyIYT BBITTOJHATRLCS U UTO JAEJIAIOT PENKO UCTIOIb3yeMble KomaHabl. (Ha-
npumMep, Komanaa XLAT, He uMmeroiast orepaHaoB).
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6. J1nst KomMpOBaHUS TTPOrpaMMBbI MCITOJIB3YWTE 3aTOTOBKY ITPOTpaM-
MBI, CKOITMPOBAHHOM B (haiil ¢ HOBBIM UMEHEM.

Baxcno:

O

MeTKY Mpoleayp J0JKHBI 3aBePILIATLCS IBOSTOUMEM IS
ykazanus tunia NEAR. OtcyTcTBHe 1BOETOUMS IPUBOIUT K
acceMOJIepHOI1 omIoKe.

Mertku mjist KoMaHa ycaoBHoro nepexoga 1 LOOP noykHbI
Jiexath B rpaHunax -128 mo +127 6aiit. OnepaH TakKux
KOMaH]I TeHEpUpPYeT OAuH 6aiiT o6bekTHOro Koaa. Illect. ot 01
1o 7F cooTBeTCTBYET AeCATUYHBIM 3HaUYeHUSIM OT +1 no +127,
a mect. ot FF no 80 mokpeiBaet 3HaueHust ot -1 1o +128. Tak
Kak JUIMHA MAIIMHHON KOMaHbl MOXET ObITh OT 1 10 4 GaiT,
TO cOOJII0AATh TpaHulIbl He MpocTo. [IpakTUUecKu MOXHO
OPHMEHTUPOBATHLCSI HAa pa3Mep B IBa dKpaHa UCXOJHOTO TEKCTa
(mpumepHO 50 CTPOK).

[Tpu ucnonwzoBanum komanasl LOOP, nununmanusupyiire
peructp CX nonoxutenbHbIM yncioM. Komanga LOOP
KOHTPOJIMPYET TOJIBKO HYyJIEBOE 3HAUCHUE, IIPU
OTPUIIATETLHOM TIpOrpaMma OyIeT MPOAO0JIKATh IIUKIUTHCS.

B ciyyae, ecniu HeKoToOpasi KOMaHIa yCTaHaBIMBaeT (iar, To
TAHHBIN (by1ar coxpaHseT 3T0 3HaYeHUE, TTOKa Apyras KoMaHaa
ero He u3MeHUT. Hampumep, eciu 3a aprudmMeTuIecKoi
KOMaHJIOM, KOTopasi ycTaHaBIMBaeT (Jjaru, cjaeayloT KOMaH bl
MOV, 10 oHM He u3MeHT ¢uiaru. OgHaKo, AJIsI MUHUMU3aLUuU
YuCJia BOBMOXHBIX OIIMOOK, CJIeAyeT KOAMPOBAThH KOMaHIbI
YCJIOBHOTO Mepexoja HEMOCPEACTBEHHO MOCIe KOMaH/I,
yCTaHaBJIMBAIOIIMX MPOBepsieMble (haru.

BriOupaiiTe KOMaHAbl YCIOBHOTO MIEPEX0/ia COOTBETCTBEHHO
onepaiusiM HaJl 3HAKOBbIMU UM 0€33HAKOBBIMU TAHHBIMM.

J1J1s1 BEI30BA IpoLeAyphl ucnob3yiite Komanny CALL, a musa
Bo3BpaTa u3 npoueaypbl — KomaHay RET. BeissiBaemast
MpolieIypa MOXeT, B CBOIO 04Yepe/ib, BHI3BATh APYTYIO
TIPOIIETYPY, Y €CJTU CJIEIOBATh CYIIECTBYIOIIUM COTJIAIICHUSIM,
to koMaHaa RET Bcerma OyneT BEIOMpaTh U3 CTEKa
MpaBUJILHBIN aapec BO3BpaTa.

144
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Bynbre BHUMATEIbHBI MTPU UCTIOJIB30BAHUU MHIEKCHBIX
onepaHnoB. CpaBHUTE:

MOV AX, ST

MOV AX, [ST]

IMepBasg komannma MOV niepecbuiaet B peructp AX
coaepxumoe peructpa SI. Bropast komanga MOV juist noctyra
K MepechbuiaeMOMY CJIOBY B MAMSITU UCTIOJIb3YET
OTHOCUTEJIbHBIN aapec B peructpe SI.

HCHOJ’[bSyﬁTC KOMaHJbI CABUTA U1 YABaUBaHUA 3HAYECHUN U
JUIA JCJICHUA IT0I10JIaM, HO ITPU 3TOM BHUMATEIBbHO BBI6HpaﬁTe
COOTBETCTBYIOIIME KOMAaHAbI OJI1 3HAKOBBIX U 0€33HAKOBBIX
JaHHBIX.
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Aekuua 12.
KoOMMNOHOBKQ nporpamMmm

Me)XxcermMeHTHble BbI3OBbI

ITpumepbl TTporpamMM, paccMaTpUBAEMBIX paHee, COCTOSIIN U3 OTHOTO
mara acceMoimpoBaHusi. Bo3aMOXHO, OHAKO, BBITTOJIHEHUE TTPOTPAMMHOTO
MOJYJISI, COCTOSIIIETO U3 HECKOIBKHMX acCeMOJIMPOBAaHHBIX TTporpaMM. B aTom
cilyyae TIporpaMMy MOXKHO pacCMaTpuBaTh, KaK COCTOSIIIYI0O M3 OCHOBHOI
MpOTPaMMBbI M OTHOM WM OoJiee moanporpaMM. [IpUIuHBI TaKoi opraHu3a-
LU TIPOTPAMM COCTOSIT B CIICAYIOIICM:

a ObIBaeT HEOOXOIMMO CKOMITOHOBATh ITPOTPaMMBbl, HAITMCAHHbIE
Ha Pa3HBIX g3bIKaX, HATIPUMED, 111 O0bEINHEHUST MOLIHOCTH
S13bIKa BBICOKOTO YPOBHS 1 3(hdeKTUBHOCTU AcceMbiiepa;

0 IporpamMma, HalvicaHHas B BUIE OJHOTO MOMIYJIST, MOXKET
0Ka3aThCsl CIUIITKOM OOJTBIIION IJIST acCeMOIMPOBAHMSI;

ad OTJIEJIbHBIC YaCTU TIPOrPaMMBI MOTYT OBITh HAITUCAHBI
Pa3HBIMM TPYMIIAMU TTPOTPAMMKCTOB, aCCEMOJUPYIOIITNX CBOU
MOJIYJIN Pa3nebHO;

g BBUILy BOBMOXHO OOJIBIIIOTO pa3Mepa BbITTOJHSIEMOT0 MOAYJIs,
MOXeT MOSIBUTbCS HEOOXOMMOCTb MEPEKPHITUS YacTeit
MPOTrpaMMbl B ITPOLIECCE BLITIOJHEHMUSI.

Kaxnast mporpamMma acceMOaupyeTcsl OTAENbHO U TEHEPUPYET COOCT-
BEHHBI! YHUKAJbHbII 00beKTHBIN (OBJ) Moaynb. [TporpaMma KOMIOHOBIIUK
(LINK) 3aTeM KOMITOHYeT OOBEKTHbBIE MOIYJU B OMUH OOBEAMHEHHBIN BbI-
nosHsiemblii (EXE) Monynb.

OOBIYHO BBHIMOJHEHNE HAUMHAETCSI C OCHOBHOI ITPOrpaMMBbl, KOTOpast
BBI3BIBAET OAHY WM OoJiee Toarporpamm. [loamnporpaMMbl, B CBOIO OUYepe/b,
MOTYT BBI3BIBATD IPYTHE TTOMITPOTPAMMEBI.
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CylecTByeT MHOTO Pa3HOBUAHOCTEM OpraHU3allviy MOAMPOrpaMM, HO
Jro0asi opraHu3alMs J0JDKHA ObITh «ITOHATHa» U AcceMOjiepy, 1 KOMIIOHOB-
LUKy, U 3Tany BbInojHeHUs. CienyeT ObITh BHUMATEIbHBIM K CUTYaLIUSIM,
Korjaa, HarpuMep, IoArporpaMmMa 1 BeI3bIBacT MOANPOrpaMMmy 2, KOTOpasi Bbl-
3bIBAET MOAINPOrpaMMy 3 M, KOTOpasi B CBOIO OYEpelb BHI3bIBACT MOAIIPOTpaM-
My 1. Takoii nmpoliecc, U3BECTHBIN KaK PeKypCusi, MOXET UCITOJIb30BaThCsl Ha
MPaKTHUKE, HO TIPU HEAKKYypaTHOM OOpallleHUM MOXET BbI3BaTh JIOOOMBITHHIC
OIIMOKY TTPY BBHITTOJTHEHUH.

Komanast CALL ucrionb3yroTcst 1isi BHYTPUCETMEHTHBIX BBI30BOB, TO
€CTb, JIJII BEI30BOB BHYTPU OMHOTO cerMeHTa. BHyrpucermenTHbIin CALL Mo-
XKeT OBITh KOPOTKMIA (B Tipenenax ot +127 no -128 6aiiT) uiau AUHHBINA (Tpe-
BBILLIAIOIINI YKa3aHHbIe TpaHUIIbI). B pe3yibTaTe Takoil orepanum «CTapoe»
3HaueHue B peructpe [P 3amomuHaeTcs B cTeke, a «HOBBIM» afpec rnepexoja
3arpy>kaeTcsi B 3TOT PETUCTP.

Hanpumep, BHyTpucermeHTHbii CALL MOXeT MMETh CleAyIOIIUii
oobekTHbIN Koa: E82000. Illect.E8 mpeacTapisieT co6oii Ko onepaluu, KO-
topas 3aHocut 2000 B Buge orHocuTenabHoro aapeca 0020 B peructp IP. 3atem
Ipoleccop o0beANHSIET TeKyIIni anpec B peructpe CS 1 OTHOCUTEIbHBIN all-
pec B peructpe [P wis nmonyueHus aagpeca cieaytonieil BoIMOTHIEMO KOMaH-
nbl. [Ipu Bo3BpaTe u3 npouenypbl KomaHnna RET BoccraHaBiuBaeT U3 cTeka
crapoe 3HaueHue B peructpe 1P u nmepenaer ympapieHUe TaKMM 0Opa3oM Ha
ciaenyronryio nociae CALL komaHmy.

BbI30B B Ipyroii KOJOBBII CErMEHT MpeACTaBIsIeT COO0I MEXKCEerMeHT-
HBII (TMHHBIN) BbI3OB. JlaHHas orepalivsi CHayajla 3aluchiBaeT B CTEK CO-
nepxumoe peructpa CS ¥ 3aHOCHUT B 3TOT PETUCTP aApec IPYroro CerMeHTa,
3aTeM 3allMChIBAeT B CTEK 3HaueHue peructpa [P u 3aHOCUT HOBBIN OTHOCH-
TEJIbHBII aJpec B 3TOT PErUCTp.

Takum 06p330M B CTCKC 3alIOMHWHAIOTCA 1 aap€C KOAOBOIO CETMCHTA U
CMCIICHUEC OJIA ITOCICAYIOLICTO BO3BpaTa 13 NMOoAIIPpOrpaMMbl.

Hanpumep, mexxcermeHTHbIIT CALL MOXET COCTOSITh M3 CJICAYIOLLETO
00BEKTHOTO KOJa:

9A 0002 AF04

[Ilect.9A nipeacTaBisieT cob60 KOJ KOMaHIbl MEXCErMEHTHOTO BbI30-
Ba KoTopas 3anucbiBaeT 3HaueHue 0002 B Buae 0200 B peructp [P, a 3HaueHue

AF04 B Bune 04AF B peructp CS. KoMOuHaus aTMX aapecoB yKa3blBaeT Ha
TePBYIO BHITIOJHAEMYIO KOMaHIy B BbI3bIBAEMOI MTOAMIPOrpaMMe:

Koposbii cermeHT 04AFO0
Cmeuwenne 8 IP 0200
lleiicTBuTEenbHLIM anpec 04CFO
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IIpu BbIXOJE M3 BBI3BAHHOW MPOIEAYPhl MEXCErMEHTHash KOMaHIa
Bo3Bpata REP BoccTaHaBimuBaet 06a anpeca B peructpax CS u IP u Takum 06-
pa3oM nepenaet yrpasieHue Ha cienyoinyto nocie CALL komaHmy.

AtpunobyTbl EXTRN u PUBLIC

AvnpekTtusa EXTRN

HupexktuBa EXTRN umeer ciaenyroimii oopmar:

EXTRN uma:tun [, ... ]

MoXHO omnpeieauTb 60Jiee OHOTO UMEHU (10 KOHIIA CTPOKM) UJIU 3a-
KOIMPOBaTh JONOJHUTENbHBIE TUpeKTUBBI EXTRN.

B npyrom accemOGiepHOM MOyjie COOTBETCTBYIOIEE WUMS JOJIKHO
OBITH OMpesiesieHo u uaeHTuduponaHo kak PUBLIC.

Tun snementa MoxeT ObITb ABS, BYTE, DWORD, FAR, NEAR,
WORD. MMs moxeT 6bITh onpeaesieHo yepe3 EQU u go/KHO yIoBIETBOPSTh
peaJibHOMY ONpeJeIeHUI0 UMEHU.

AvpekTtusa PUBLIC

HupexktuBa PUBLIC yka3biBaeT AccemOiepy 1 KOMIIOHOBIIUKY, YTO
aJipec YKazaHHOTO WACHTU(dUKATOpA JOCTYIIEH U3 IPYTUX ITporpaMm. Jlupek-
THBa UMeEET CIIenyIounii (popmar:

PUBLIC wpeHTudukatop [, ... ]

MoXHO omnpeieanTh 6oJiee OAHOro UaeHTUdUKaTOpa (10 KOHIIA CTPO-
K1) WM 3aKOAMPOBaTh aonojHuTenbHbie aupektuBbl PUBLIC. Unentudu-
KaTopbl MOTYT ObITh MeTKaMu (Bkitouass PROC-MeTku), nepeMeHHbIMU WU
YUCIaMHu.

HenpaBuibHbIMU uaeHTU(hUKATOPAMU SIBJISIIOTCS UMEHA PETUCTPOB U
EQU-unentudukaropsl, onpeaeisolime 3HaueHns 0osee 1Byx OaiT.

148 KomnoHoBKka nporpamMmm

KoMnoHOBKQ nporpamMmm Ha s3bike C un
Accembaepe

TpyaHOCTb orucaHus CBSI3U MporpaMm Ha si3bike C 1 acceMOJIepHBIX
MPOrpaMM COCTOMT B TOM, UTO pa3jIMuHbie Bepcuu si3bika C UMEIOT pa3Hble
CorJiallleHUusl O CBSI3X W JUIsl OoJjiee TOUHON MHGbOpPMAlMU CelyeT MOoJIb30-
BaThCsl PYKOBOJACTBOM IO MMerolleiicss Bepcun sizbika C. 31ech npuBenem
JIUILIb HEKOTOPbIE COOOPaXKeHUsI, MPEACTABISIIONINE UHTEPEC:

0 BonpmmHcTBO Bepeuii si3pika C 00ecreynBaloT repenavy
apaMeTpoB Uepe3 CTEK B 00paTHOM (110 CPaBHEHUIO C
IPYTUMU SI3bIKaMM) TTocIeqoBaTeIbHOCTH. OOBIYHO TOCTYII,
HampuMep, K IBYM IlapaMeTpam, TiepeaaBacMbIM depe3 CTeK,
OCYIIECTBJISIETCS CIICAYIONIMM 00pa3oM:

MOV ES,BP MOV BP,SP
MOV DH, [BP+4]

MOV DL, [BP+6] ...
POP BP RET

| Hekotopkbie Bepcun si3bika C pa3inyaroT IPOIUCHEIC U
CTPOYHBIC OYKBBI, [TO3TOMY UM acCeMOJICPHOTO MOIYIIS
TIOJDKHO OBITH MPENCTaBICHO B TOM e CUMBOJILHOM PETHCTPE,
KaKOM MCITOB3YIOT TSI CChIIKM C-TIpOrpaMMBl.

| B HexkoTopbix Bepcusx si3bika C TpeGyeTcst, 4TOObI
acceMmOJiepHbBIe TTporpaMMbl, M3MeHstoue peructpsl DI u SI,
3aIMUCBHIBAIM UX COAEPXKUMOE B CTEK TIPU BXOJE U
BOCCTaHABJIVMBAJIM 3TU 3HAUYCHUS U3 CTeKa MPU BBIXO/IE.

O AcceMOJiepHbIe TTPOTPAaMMBI TOJKHBI BO3BpAIllaTh 3HAUEHMS,
€CJIM 3TO Heobxoaumo, B peructpe AX (OZHO CJI0BO) UK B
peructposoii mape DX:AX (aBa cioBa).

| J171s1 HeKOTOpbIX Bepcuil sizbika C, eciii acceMbiepHast
nporpamma ycranasiaubaet diar DF, To oHa nojikHa cOpoCUTD
ero komannoii CLD nepen Bo3BpaToM.
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BoinoAHeHne COM-nporpamMmbl

B otimune or EXE-gaiina, COM-daiin He comepXUT 3arojoBOK Ha
mucke. Tak kak opranmnsannst COM-gaitra HamHoro Tipoie, To st DOS He-
00XOIMMO «3HAaTh» TOJIBKO TO, 4TO TUT (aitna — COM.

3arpyxxeHHsiM B maMatb COM- u EXE-daiinam mpeaiiecTByeT mpe-
¢ukc nporpammHoro cermeHTa. I[lepBrie gBa Galita 3TOrO mpedukKca comep-
xkat komaHny INT 20H (Bo3Bpar B DOS). Ilpu 3arpyzke COM-1niporpaMMbl
DOS ycranaBnuBaeT B YeTBIpEX CETMEHTHBIX PETMCTpax aapec IepBoro baiita
PSP.

3areM ycTaHaBJIMBaeTCS yKa3aTelb CTeKa Ha KoHel 64 KGaittoBoro
cermeHTa (1ect.FFFE) win Ha KoHew naMsiTi, eciii CerMEHT He TOCTaTOYHO
OoJibII0#. B BepiimHy cTeka 3aHOCUTCSI HyJIeBOe CJI0BO. B koMaHAHBIN yKa3a-
teb nomemnaercs mect.100 (pasmep PSP). TMocne aToro ympasieHue nepe-
naetcsl mo aapecy peructpoBoii mapbl CS:IP, To ecTh, Ha aapec Hemno-
cpenctBeHHo mociae PSP. DToT agpec siBisieTcsi HayajaoM BBITOJHSIEMOM
COM-nporpaMMbl ¥ JOJKEH CONEPXKATh BHIMOITHUMYIO KOMaH/Yy.

ITpu BbIXOAE M3 porpamMbl komaHaa RET 3anocut B peructp [P Hy-
JIEBOE CJIOBO, KOTOPOE ObUIO 3alyCcaHO B BEPIIMHY CTeKa MpU UHUIIMATU3a-
muu. B aToM ciydae B peructpoBoii mape CS:IP monyyaercst agpec mmepBoro
6atita PSP, rne naxogurcsa komanna INT 20H. [Tpu BeimosHeHUU 3TO# KO-
MaHJIbl yIpaBieHue nepenaercs B pesauneHTHyo yactb COMMAND.COM.
(B citygae, ecnmii mporpamMa 3aBepiaercst mo komanae INT 20H Bmecto RET,
TO ynpaBJieHHe HerocpeacTBeHHo nepenaetcss B COMMAND.COM).

BeinoAHeHue EXE-nporpamMmbl

EXE-monynb, co3maHHbIN KOMIIOHOBIIIMKOM, COCTOUT U3 CIEOYIOIINX
IIBYX 4YacTeii: 1) 3aro0BoK — 3aIlich, coaepxaiias MH(GOPMAIIUIO 110 YIIpaB-
JICHUIO Y HACTPOMKE MPOTpaMMBI 1 2) COOCTBEHHO 3arpy304YHBIN MOIYIb.
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B 3aronoBke HaxomMTCs I/IH(i)OpMaL[I/IH O pasMEpE BBIITOJIHAECMOI'O MO-
Y4, obnactu 3arpy3ku B naMATU, aapeCce CTEKAa U OTHOCUTECJIbHbIX CMCIIICHU -
AX, KOTOPBIC JOJKHBI 3allOJTHUTh MAalIMHHBIC aApeca B COOTBETCTBUU C OTHO-
CUTCJIbBHBIMU IICCT.MO3ULIUAMM:

00 LecT.4D5A
KOoMIOHOBIIMK yCTaHABIMBAET 3TOT KOA ISl UIEHTUMDUKAIUKA TIpa-
BubHOro EXE-@aiina.

02
Ywucio 6aittoB B mocnenHeM 61oke EXE-gaiina.
04
Yucio 512 6aiitoBbix 6j10k0oB EXE-(aiina, BKiItouyas 3arojoBOK.
06
Yuco HacTpanuBaeMbIX 3JIEMEHTOB.
08

Yucio 16-6aiiToBEIX 6J10KOB (TaparpadoB) B 3aroIoBKe, (HEOOXOIUMO
JUTSL JTOKAJIM3allMy Havyalia BBEITTOJIHIEMOTO MOIYJIS, CJIEMYIOIIEro IMOocie 3aro-
JIOBKA).

0A
MUHHMMaTbHOE YMCIIO MaparpadoB, KOTOPHIC JOJDKHBI HAXOIUTCS 1O-
cJ1e 3aTPyXKeHHOM MPOTPaMMEI.

ocC

Ilepexmiouarens 3arpy3kd B MIIAAIIME WJIM cTapiime aapeca. Ilpm
KOMITOHOBKE TIPOTrPaMMMCT JOJKeH PeIlNTb, JOJIKHA JIU €ro MporpaMma 3a-
rpyXaThCsl IS BBHITIOJHEHUS B MJIQAIIME aapeca IMaMsITU WM B CTaplive
OOBIYHBIM SIBJISIETCS 3arpy3ka B Muiaaimne agpeca. 3HadeHue 1ect.0000 yka-
3bIBAa€T Ha 3arpy3ky B crapmme aapeca, a mect.FFFF — B muammue. MHbie
3HAYEHUSI OTIPEACIISIOT MaKCUMAaJIbHOE YMCJI0 TTaparpacoB, KOTOPHIE TOJKHBI
HaXOAMUThCS TOCTIE 3arPYKEHHOM MporpaMMBbl.

OE
OTHOCHUTENbHBII agpeC CETMEHTA CTCKa B BBITIOJIHACMOM MOIYJIC.

10

AIlpec,KOTOPBIi 3arpy34rK IOJDKEH MOMECTUTh B permctp SP mepen
repeaayeii yrpasieHUs B BBITOJIHUMBIA MOMIYJTb.
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12

KoHTposibHast cyMMa — cyMMa BeeX CJIOB B (paiisie (6e3 yuyeTa meperno-
HEHMIA) UCIIOJIb3YETCsI IJISI TIPOBEPKU IOTEPU JAHHBIX.

14

OTHOCUTENbHBII aapec, KOTOPBIH 3arpy34MK A0KEH IOMECTUTh B pe-
ructp IP no nepempaum ynpasieHUs B BBIMOJTHSAEMbIN MOIYJTb.

16

OTHOCUTENBHBIN aapec KOJIOBOTO CErMEHTa B BBITIOJHSIEMOM MOJYJIE.
DTOT aapec 3arpy3urkK 3aHOcUT B peructp CS.

18
CwmeleHue IICPBOro HaCTpanBacMoOro 3JICMECHTA B (bafme.

1A

Homep oBepieiiHoro oparMeHTa: HyJib 0003HAa4YaeT, YTO 3ar0JIOBOK OT-
Hocutcs K pe3uaeHTHoi yactu EXE-daiina.

1C

Tabauia HaCTPOIKM, COAepXKallas IMePeEMEHHOE YKMCI0 HacTpauBae-
MBIX 3JIEMEHTOB, COOTBETCTBYIOIIIEE 3HAUSCHUIO TI0 cMeTeHuTo 06.

3arojioBOK MMeeT MUHUMAJIbHbINM pa3Mep 512 6aiiToB U MOXET ObITh
Oouiblile, ecay IporpaMma COASPKUT OOJIbIIIOE YMCIO HACTpPauBaeMbIX dJIe-
MeHTOB. ITo3uiusa 06 B 3ar0JIOBKE YKA3bIBAET YKUCJIO DJIEMEHTOB B BBITTOIHSIE-
MOM MOJyJIe, HyXXIalolIMXCsl B HacTpoiike. Kaxnplil 3JIeMEHT HACTPOUKU B
Tabnuie, HauMHalleics B mo3uuuu 1C 3arojioBKa, COCTOUT U3 IByX0ailTo-
BBIX BEJIMYMH CMEIIEHUM U IBYX0aUTOBBIX CETMEHTHBIX 3HAUCHUI.

Cucrtema ctpout npedUKc MPOrpaMMHOTO CErMEHTa CIEOM 3a pe-
3uneHTHoi yacThio COMMAND.COM, KoTopasi BHITIOJHSIET OMepaluio 3a-
rpy3ku. 3ateM COMMAND.COM BBINOJHSET ClEAYIOIINe ASHCTBUSL:

O CyuteiBaeT (I)OpMaTI/IpOBaHHyIO 4acCTb 3aroJioBka B IIaMAAThb.

0 Bbruucisier pa3aMep BBIITOJTHUMOTO MOIYJIsT (0OILUiA pa3Mep
¢aiina B mosuuuu 04 MMUHYC pa3Mmep 3arojoBka B mo3uiuu 08)
U 3arpykaeT MOIyJIb B MaMsITh C Hayaja cerMeHTa.

0 CuuThIBACT 3JIEMEHTBI TAOJUIIBI HACTPOMKY B pabouyto
001acTh 1 IPUOABIIIET 3HAYESHUS KaXKIOTo 3JIeMEeHTa TaOJIUIIbI
K Havyayy cermeHTa (ro3utust OF).

O VYcranapmmBaeT B peructpax SS u SP 3HaueHUS 13 3ar0JI0BKA U
MpUOaBIISIET aipec Havajla CerMeHTa.
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O YcranapnuBaeT B peructpax DS u ES cermeHTHBIN agpec
npedukca MporpaMMHOIO cerMeHTa.

0 VcranasmuBaeT B peructpe CS anpec PSP u npubapnser
BEJIMYMHY CMEIIeHUS B 3arojIoBKe (TTO3ULMs 16) K peTucTpy
CS. B ciryyae, eciiu cerMeHT KOJIa HETTOCPEACTBEHHO ClIeyeT
3a PSP, To cMelieHMe B 3arojioBKe paBHO 256 (1rect.100).
Perucrposas napa CS:IP comepxxut cTapToBblii agpec B
KOJIOBOM CEIrMEHTe, TO €CTh, HaYaJbHBIN afpec MPOTrpaMMBI.

IMocne nanunmanu3anuu peructpbl CS u SS comepzkat nmpaBUIbHBIE afl-
peca, a peructp DS (1 ES) 10/2KHEI OBITH YCTaHOBJICHEI B IpOrpaMMe ST UX
COOCTBEHHBIX CETMEHTOB TAHHBIX:

1. PUSH DS ;3aHecTn appec PSP B cTek

SUB AX,AX ;3aHecTu HyneBoe 3Ha4eHWe B CTek
PUSH AX ; ans obecnedeHus BbXo4a M3 NPOrPaMMbl
MOV AX, datasegname ;YcTaHoBka B peructpe DX
MOV DS,AX ; ajpeca cermeHTa AaHHbIX

IIpu 3aBepmienun nmporpammbl KomaHaa RET 3anocur B peructp IP
HyJIeBOE 3HaUEHUE, KOTOPOe ObLJIO MOMEIIEHO B CTEK B Hayasle BHIMOJTHEHUS
nporpammel. B perucrpoBoii mape CS:IP B aToM ciydae mosyyaeTcs aapec,
KOTODBII IBJISIETCS anpecoM nepBoro 6aiita PSP, rae pacnonoxeHa KoMaHaa
INT 20H. Korna sta komaHna OyAeT BBIIIOJIHEHA, yMpaBieHue MepeiaeT B
DOS.

o B~ w

®DYHKLMM 30rpy3Kn 1 BbINOAHEHUS
NPOrpaMMmbl

PaccMoTpuM Ternepb, Kak MOXHO 3arpy3UTh U BBITIOJTHUTH MPOTPaMMy
u3 npyroit mporpaMmbl. DyHKIMS mecT.4B maeT BO3MOXHOCTb OTHOM TIPO-
rpamMme 3arpy3uThb IPYTylo MporpaMMy B MaMsTh U TIPU HEOOXOAUMOCTH BbI-
TTOJTHUTb.

Jl1st aToli (yHKIIMM Heobxoaumo 3arpy3uth aapec ASCIIZ-ctpoku B
peructp DX, a agpec 6;0ka napameTpoB B peructp BX (B 1efiCTBUTEIbHOCTU
B peructpoBylto napy ES:BX). B peructpe AL ycTaHaBiauBaeTcss HoMep (QyHK-
uuu 0 wiu 3:
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AL=0. 3arpys3ka v BbINOAHEHNEe

JlaHHas orepalivsi yCTaHaBJIMBaET MpedrKc MporpaMMHOTO CErMEHTa
IJIsT HOBOW MpOTrpaMMbl, a TakKXe aapec IOANpOoTrpaMMbl peakuuud Ha
Cntrl/Break u anpec nepenayu yrpapjieHUsI Ha CJIEIYIOIIYI0O KOMaHIy TOCIIe
3aBepIIeHUs HOBOI MporpaMMbl. Tak Kak Bce perucTphl, BKiovast SP, nusme-
HSIIOT CBOM 3HAYEHMSI, TO TaHHAsI orepalivs He JIJIsSi HOBUYKOB.

brnox mapamerpos, ampecyemblii mo ES:BX, mMeer ciemyrommit
¢opmMmar:

0
JIByx0aliTOBbII CETMEHTHBII apec CTPOKM ITapaMeTpOB ISl Mepeaadn.
2
YeThIpex0OaTOBBIN yKa3aTe b HAa KOMaHIHYIO0 cTpoKy B PSP+80H.
6
YeroipexbaiiToBblil yKkazaTenab Ha 610Kk FCB B PSP+5CH.
10

YeTrIpexOaiiToBbIif yKa3aresb Ha 610Kk FCB B PSP+6CH.

AL=3. OBepAenHas 3arpyska

JaHHas ornepalys 3arpyxaeT IporpaMmy WIn GJIOK KOJOB, HO HE CO-
3maeT PSP 1 He HaYMHAET BBITOJIHEHME.

Taxum 06pa3omM MOXKHO cO37aBaTh OBepJIeiHbIC ITporpaMMbl. biok ma-
pamMeTpoB azmpecyeTcs Mo peructpoBoil mape ES:BX m mmeer ciemyrommii
dopmMmar:

0
JIByxOalTOBBIN anpec cerMeHTa [JIs1 3arpy3Ku aiina.

JIByx0aiiTOBBIN (haKTOp HACTPOMKM 3aTPy309HOTO MOMYJIS.

Bo3moxkHbIe Kol O1IMO0K, Bo3BpaliaeMblie B peructpe AX: 01, 02, 05,
08, 10m 11.

Baxcno:

O B ocHOBHOI4 TporpaMme, BhI3bIBAIOIIEH TOAPOrpaMmy,
HeoOxoauMo onpenessaTh Touky Bxoaa Kak EXTRN, a B
noanporpamme — Kak PUBLIC.
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BynbTe BHUMATEIBHBI TIPHM UCTIOJIb30BAaHUY PEKYPCUM, KOTAa
ronrnporpaMma | BeI3bIBaeT MOANPOrpamMmy 2, KOTOpasi B CBOIO
oyepeIb BhI3bIBACT MOAIIporpamMmy 1.

B ciyyae, eciu KonoBble CerMEHTBI HEOOXOIUMO
CKOMITOHOBATb B OJUH CETMEHT, TO HEOOXOAUMO OMNPENEIUTD
MUX C OIMHAKOBBIMM MMEHAMU, OIMHAKOBBIMM KJlacCaMU 1
arpubyrom PUBLIC.

JI71s MpOCTOTHI MPOrpaMMUPOBaHUsI HAUMHANTE BHIMOJHEHUE C
OCHOBHOM MPOrpaMMBl.

OrnpeneneHue o0IIUX JaHHBIX B OCHOBHOI ITporpaMme 00bIYHO
npoiiie (Ho He 00s13aTesibHO). OCHOBHASI MporpaMmma
onpenensiet odmue nanHsle Kak PUBLIC, a moanporpamMmma
(wnu noanporpammbl) — kak EXTRN.
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Aekuusa 13.
BbinOAHEHUe nporpamMmm

HaynHaem paboTarTb

Korma pabouast vacte DOS OymeT 3arpykeHa B ITaMsTh, Ha 9KpaHe I10-
SIBUTCS 3aT1pOC JUISI BBOJA IaThl M BpEMEHU, a 3aTeM OyKBa TEKYIIEero TUCKOBO-
na, 00br9HO A it muckeThl v C 111 BUHYecTepa (TBepaoro aucka). MsMeHUTh
TEKYIIUH TUCKOBOI MOXHO, HaXXaB COOTBETCTBYIOIIYIO OYKBY, IBOCTOUYUE U
knaBuiiry Enter.

DTO 00BIYHAS Tpolenypa 3arpy3Ku, KOTOPYIO CJAeNyeT UCIOJIb30BaTh
BCIKUM pas.

B sTOM TiepBOM yIpaXHEHUUW IJIsI TTPOCMOTPA COAEPXKUMOTO s'YeeK
nmaMat ucnosubdyercss nporpamma DOS DEBUG. [dng 3anmycka 3Toit
nporpammbl BBeaute DEBUG u Haxmure Enter, B pe3ynbrare IporpaMma
DEBUG posxHa 3arpy3uTcs ¢ 1Mcka B namsTh. [1ociae okoHUaHuUs 3arpy3Ku
Ha 9KpaHe TOSBUTCS TMpUIJallieHue B BUie aeduca, YTO CBUAETEILCTBYET O
roroBHocTH niporpammMbl DEBUG n151 mpuema koMasI.

Pasmep namsaru

CHauaza rnpoBepuM pa3Mep JOCTYIHOM IJIs paboTHI MaMsiTu. B 3aBu-
CHUMOCTH OT MOJIEJI KOMITbIOTEepa 3TO 3HAUEHUE CBSI3aHO C YCTAHOBKOM BHYT-
PEHHUX TepeKIoYarTesieil 1 MOXeT ObITh MEHBIIIE, YeM PeaslbHO CYIIECTBYET.
JlaHHOe 3HaUueHWe HaXOOMUTCs B s4yeiiKax rmamMsT mecT.413 u 414 u ero Mox-
Ho npocMotpeTh 13 DEBUG no agpecy, cocrosiiiemy u3 aAByx yacteit: 400 —
3TO aipec CerMeHTa, KOTOPHIii 3anuchiBaeTcs Kak 40 (rocieHuit HyIb TToipa-
3yMeBaeTcsl) U 13 — 3TO cMellleHre OT Hayajla cerMeHTa. TakuM obGpasom,
MOXHO BBECTH CJIEAYIOIINIA 3aI1pOcC:

D 40:13 (u HaxaTb Enter).

156 BbINOAHEHME NporpamMm

IlepBrie nBa GaiiTa, MOSIBUBIIMECS B pe3y/IbTaTe Ha 9KpaHe, comepkar
pasMep MaMsITH B KWIOOAaWTax M B IIECTHAALIATCPUIHOM IMPEACTaBICHUH,
IprYeM GaiThl pacrojiararoTcs B 00paTHOM MOCIeI0BATSIEHOCTH.

CepunHbIn HOMep

CepuiiHblii HOMep KOMITblIOTepa «3amuT> B ROM 1o aapecy 1iect.
FE000. 15151 TOoro, 4To0bI YBUAETH €T0, CIEAYST BBECTHU:

D FE0O0:0 (u HaxaTb Enter)

B pesynbrare Ha 5KpaHe TTOSIBUTCS CEMM3HAYHBII HOMEp KOMIIBIoTepa
W J1aTa KOTIUPAMT.

Aara ROM BIOS

Jara ROM BIOS B ¢popmare mm/dd/yy HaxoauTCs IO IIECT. ampecy
FFFF5. Beenure

D FFFF:05 (» HaxmuTe Enter)

3HaHue 5Toi nHOpMAaIK (IaThl) UHOTAA ObIBAET MOJIE3HBIM IS OTI-
peneseHust MOJIEIM U Bo3pacTa KoMIbloTepa. Ternepb, MOCKOJIbKY Bbl 3HAETE,
Kak roJjb3oBaThesl KoManaoi D (Display), MOXXHO ycTaHaBIMBATh afipec JIio-
0011 STYEHKU MaMSTU IJISI TPOCMOTPA CONEPKUMOTO.

MoOXXHO TakKe MPOJIUCTHIBATh MaMsTh, MEPUOJUYECKU HAXUMAs Kia-
puiny D, — DEBUG BhIBeAieT Ha 3KpaH aapeca, CleAyloliude 3a MocCieaHei
KOMaHIOM.

Jliist okoHYaHUs pabOTHI U BhIXoda M3 oTiaagunka B DOS BBemnTe KO-
MaHay Q (Quit). PaccMoTpum teneps mcnosib3oBanue omiamuuka DEBUG
IIJIsT HETIOCPEACTBEHHOTO BBOJIA IPOTPAMM B MaMSTh M TPAaCCUPOBKU MUX BHI-
TOJIHEHUS.

MaivHHbIe KOMaHIIbl UMEIOT Pa3IndHyIo [UTMHY: OfWH, IBa WJIA TPU
OaiiTa. MalllMHHbIE KOMAHIBI HAXOSATCS B TIaMSITU HETTOCPEICTBEHHO IPYT 3a
IpyroMm. BelTTonHeHe TporpaMMbl HAUMHAETCS C MePBOM KOMaHIbI U Jajiee
MOCJIeI0BATEIbHO BBITTOTHSIIOTCS OCTAJIbHBIE.

MoOXHO BBECTH NMPOTrpaMMy HEMOCPENCTBEHHO B MaMSTh MAIIUHbBI U
BBITIOJIHUTH €€ TTOKOMaHIHO. B Toxe BpeMst MOXKHO MPOCMaTpUBaTh COAEPXKH -
MO€ DPEruCTpOB MOcCJe BBIMOJHEHUS] Kaxaoil KoMaHnbl. [locie 3arpysku
DEBUG Ha 3kpaHe BbICBEYMBAaeTCs MpUIIIAllieHUE K BBOAY KOMaH/I B BUJIE J¢-
duca.

HJ’IH HCIMOCPEACTBECHHOI0 BBOJA IMPOrpaMMbl Ha MalllMHHOM A3bIKE
BBCIUTC CIICAYIOIIYIO KOMaHOy, BKIIIO4Yast HDO6CJ'IBIZ

E CS:100 B8 23 01 05 25 00 (HaxwmmTe Enter)

http://itbookz.ru/



http://itbookz.ru/

BbInoAHEeHMe nporpamMmm 157

Komanna E o6o3Hauaet Enter (BBox). CS:100 ornpeaessieT anpec namsi-
TH, KyZIa OyIyT BBOIUTHCS KOMaHIbl, — ImrecT.100 (256) GaiiT oT Havyasa cer-
MeHTa KOoB. (OOBIYHBINM CTapTOBBIN aApec ISl MAITMHHBIX KOIOB B OTJIaAuM-
ke DEBUG).

Komanna E 3anuceIBaeT Kaxaylo Iapy IIECTHAALATEPUIHBIX KD B
maMsTh B Buze Oaitta, HaumHas ¢ anpeca CS:100 mo agpeca CS:105.

Crenyromiast komaHaa Enter:
E CS:106 8B D8 03 D8 8B CB (Enter)

BBOIUT IlIeCTh GAWTOB B siueiikM, HaumHas ¢ aapeca CS:106 u ganee B
107, 108, 109, 10A u 10B. ITocnennsist komanaa Enter:

E CS:10C 2B C8 2B CO 90 CB (Enter)
BBOAUT IecTh OalitoB, HaunHast ¢ CS:10C B 10D, 10E, 10F, 110 m 111.

IIpoBepsTe MpaBUILHOCTH BBOJA 3HaueHuil. B ciydae, eciu ecthb
OIIMOKHU, TO CJIeAyeT MOBTOPUTH KOMaH/Ibl, KOTOPbIe ObUIM BBEJAEHBI Hempa-
BUWJIBHO.

Tenepb OCTaJIOCh CaMO€ IMPOCTOC — BBIITOJIHUTDH 9T KOMaH/bI.

BBenute xomaHay R 11 mpocMoTpa comepKuMoOro perucTpoB U ¢Jia-
roB. B maHHBIII MOMEHT OTJIAAUMK MOKAXET COAECPXKMMOE PETMCTPOB B IIIECT.
dopmare, Harmpumep, AX=0000, BX=0000,...

ConepxuMmoe pervctpa [P (ykaszarenb KOMaHI) BBIBOAMTCSI B BUJE
IP=0100, rmoxa3sIBast 4TO BBIITOJIHSIEMAasi KOMaHIa HaXOOUTCS Ha CMEIICHUN
100 GaiiT OoT HavYaja cerMeHTa KOmoB. Peructp (aros mokasslBaeT Clemyro-
e 3HaYeHUsT (JIaroB:

NV UP DI PL NZ NA PO NC

JlaHHbBIEe 3HAYeHUSI COOTBETCTBYIOT:
NV — HeT nepenoyiHeHUs

UP — npaBoe HarpagjeHue

DI — npepbiBaHUS 3aIIPEIICHbI
PL — 3Hak muttoc

NZ — He HOJb

NA — Het BHeIlIHero rnepeHoca

PO — KoHTpOJIb HAa YECTHOCTH

ODOooogoogao

NC — Her niepeHoca.

Komanpa R nokasbiBaeT Takke 1o cMenieHuto 0100 nepByio BbIMOTHS-
€MYIO MallTMHHYIO0 KOMaHIy.
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MOV AX,0123 — accemOiepHBbIIi MHEMOHUYECKUIA KOJI, COOTBETCTBY-
IOIUII BBEACHHON MAIIMHHOW KOMaHAe. DTO eCTh pe3yJIbTaT OIepalvuu
IN3acCeMOTMPOBaHUSI, KOTOPYIO 00ecIeYrBaeT OTJIAMIMK IS 60Jiee MPOCTo-
ro IMOHWMAaHWs MAIlMHHBIX KOMaHI. PaccMaTpuBaeMasi B TaHHOM CIIyvae
KOMaHIa 0003HayYaeT MePEeChUIKY HEIOCPEACTBEHHOTO 3HAYCHUS B PETHCTD
AX.

B mannbir MoMenT Komanaa MOV ele He BeimostHeHa. 715 ee BEITION -
HeHust HaxMmuTe kinaBuiy T (st TpaccupoBku) u Kiasuiny Enter. B pesysib-
tare koMaHaa MOV OyzeT BbITIOJIHEHA W OTJIAAYMK BBIAACT HA 9KpaH Comep-
KAMOE€ PErucTpoB, dJarv, a TakxKe CJAeAyIlIyl0 Ha OuYepequd KOMaHIy.
3ametum, uto peructp AX tenepsb cogepxut 0123. MamnHHasi KoMaHaa Te-
pecbuiku B peructp AX umeet Koa BS 1 3a 3TMM KOIOM clieayeT HeroCcpeacT-
BeHHBIe JaHHbIe 2301. B xone BeimonHeHust KomaHna B8 mepeckuraeT 3Haue-
Hue 23 B MJaalIyio Yactb peructpa AX, To ecTb, 01HO0aTOBBIN peructp AL,
a 3HaueHue 01 — B cTapiyto yactb peructpa AX, To ectb, B peructp AH:

AX: | 01 ] 23 |

Conepxumoe peructpa IP:0103 moka3sbiBaeT ampec Cleayrolleil Bbl-
MOJTHSIEMOII KOMaH[IbI B CETMEHTE KOIOB:

13C6:0103 052500 ADD AX, 0025

J1s1 BBITIOJTHEHUSI TaHHOM KoMaH eI cHOBa BBeauTe T. KoMaHma mmpu-
6aBuT 25 k Maaneit (AL) yactu peructpa AX u 00 k crapiueii (AH) yactu pe-
ructpa AX, to ectb, pubaBut 0025 k peructpy AX. Teneps peructp AX co-
nepxut 0148, a peructp IP 0106 — aapec ciemyiomieil KOMaHIbI s
BBITIOJTHCHUS.

BBeaute cHoBa komanmy T. Ciemyromas MalimHHAass KOMaH/Ia TIepeChl-
JaeT conepxkuMoe peructpa AX B perrctp BX 1 mocie ee BHITIOJTHEHUS B PeTH-
ctpe BX Oynet comepxarbcst 3HadeHue 0148. Peructp AX coxpaHsieT IIpexxHee
3HaueHue 0148, mockosbky koManaa MOV Tonbko KONUpyeT NaHHbIE U3 OJl-
HOTO MecTa B ipyroe. Terepb BBoguTe KoMaHay T 1UIs IToIaroBoro BeITIOJTHE-
HUS KaXI0# ocTaBIlelics B Mporpamme KomaHabl. Clieyrolnast KoOMaH/a Mpy-
6aBuUT comepxuMoe peructpa AX K comepskuMmomy peructpa BX, B mocienHem
noayyuMm 0290. 3ateM mporpaMma CKOMUpPYeT comepxkumoe peructpa BX B
CX, Boruter AX u3 CX, u BeruteT AX 13 Hero camoro. [locse 3Toii mocneaHein
KOMaHIEHI, (pyiar HyJIst U3MEHUT cBoe cocTossHue ¢ NZ (He Hy1b) Ha ZR (HyIb),
TaK KaK pe3yJIbTaTOM 3TOI KOMaHIIbI ABJIsIeTCs HyJIb (BeIunTaHue AX 13 caMo-
ro ce0s1 oumniaet 3ToT peructp B 0).

Moxno BBectu T 1151 BeinosHeHUs nociaenHux koMang NOP u RET,
HO 3TO MbI czesiaeM noaxe. JIJist IpocMOoTpa MporpaMMbl B MalIMHHBIX KOAaX
B CerMeHTe KoJoB BBeaute D mist jamra:

D CS:100
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B pesynbraTe oTIIamIMK BHIIACT Ha KaXXIylo CTPOKY 9KpaHa 1o 16 Gaiir
JIAHHBIX B IIIECT. TIpeAcTaBiaeHUM (32 1ecT. HMdpbl) 1 B CUMBOJBLHOM IIpE-
craBieHuu B Kojae ASCII (onrH cMMBOJI Ha Kaxayto napy tect. uudp). [pen-
CTaBjieHMe MallMHHOTo Koja B cuMBosiax ASCII He uMeeT cMbIciia U MOXET
OBITh UTHOPUPOBAHO.

ITepBast cTpoka namma HaunHaeTcs ¢ 00 ¥ TIpeACTaBIsIeT COMEPXKUMOE
sueek ot CS:100 mo CS:10F. Bropast ctpoka npeactapisieT COAepKUMOe siue-
ek ot CS:110 no CS:11F. HecmoTps Ha To, 4TO Ballla porpaMma 3akaHuMBa-
ercsa no agpecy CS:111, komanga Dump aBToMaTUYeCKU BBIAACT HA BOCBMM
cTpokax aKpaHa aamn ¢ aapeca CS:100 go agpeca CS:170.

I1pu HE0O6XOAMMOCTH IMMOBTOPUTD BBHIIIOIHEHKME 3TUX KOMaHI cOpoCchTe
conepxumoe peructpa IP u moBropute TpaccupoBky cHoBa. Beaute R IP,
Beeaute 100, a 3aTeM HeoOxoammoe ynciao KkoMaHa T. TTocae Kaxmoit KoMaH-
JIbl HaXMaiite Kinasuiny Enter.

st 3aBepuieHust padotsl ¢ mporpammoit DEBUG Beeaute Q (Quit —
BbIxon). B pesynbrare npousoriger Bo3par B DOS 1 Ha sKkpaHe MOSIBUTCS
npurnameHnue A> wiu C>. B ciyyae, eciiv reyaTtayicst TpoTOKOJ paboThI C OT-
JIAJIYMKOM, TO JUISI MpeKpallieHus: neyatu cHoBa HaxmuTte Ctrl/PrtSc.

OnpeaeAeHne AGHHbIX

B npenpiayiiem npuMepe MCIOIb30BAIUCh HEMTOCPEICTBEHHbBIC TaH-
Hble, ONTMCaHHbIEC HETTOCPEJACTBEHHO B MepBbIX IByX KomaHaax (MOV 1 ADD).
Tenepb paccMOTpUM aHAJOTUYHBIN MpuMep, B KOTopoM 3HaueHus 0123 u
0025 ompenenieHbl B ABYX MOJISIX CeTMEHTA NaHHbIX. JlaHHBIN pUMep MO3BO-
JISIET MOHSTh KaK KOMIBIOTEP 00eCrieunBaeT AOCTYIT K JaHHBIM MTOCPEACTBOM
peructpa DS u agpecHoro cmenieHusi. B HacTosiem nmpuMepe omnpeneaeHbl
00J1aCTU AaHHBIX, COAEPKAIIUE COOTBETCTBEHHO CJIECAYIONINE 3HAUCHUS:

Anpec B DS Ilecrt. 3Ha4. Homepa 6aiiToB
0000 2301 Oml

0002 2500 2u3

0004 0000 4us

0006 2A2A2A 6,7u8
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BcrioMHMM, 4TO 1lIeCT. CUMBOJ 3aHMMAaeT IMOJOBUHY OaiiTa, TaKUM
o0pa3oM, HampuMmep, 23 Haxoautcs B Oaitte 0 (B mepBoM 0OaiiTe) cerMeHTa
naHHbix, 01 — B GaiiTe 1 (TO ecTh, BO BTOpOM Oaiite).

Hmxe mokazaHbl KOMaH/Jbl MAIIIMHHOT'O A3bIKa, KOTOPLIC 06paGaTLIBa-
10T OTU JaHHBIC!:
A10000

Ilepecnats caoBo (nBa 6aiita), HaunHalouieecs B DS o anpecy 0000, B
peructp AX.

03060200

[TpubGaBuTH copepxuMoe ciioBa (AByX 0aiiT), HaunHatroierocst B DS o
anpecy 0002, k peructpy AX.

A30400

Ilepecnats comepxumoe peructpa AX B CJIOBO, HauMHamIIeecs B DS
o agpecy 0004.

CB

Bephytbest B DOS.

OOpatnTe BHUMaHKE, 4TO 37IeCh NMeIoTCs ABe KomaHnasl MOV ¢ pas-
JIMYHBIMUA MAlIMHHBIMU KogaMu: Al u A3. DakTruecky MallMHHBINA KOJ 3a-
BUCHUT OT PETUCTPOB, Ha KOTOPbIE MMEETCS CChUIKA, KOJIMYeCcTBa 0aiiToB (6aiT

WX CJIOBO), HATIpaBJIeHUs Tiepeayr JaHHBIX (M3 perucTpa uiu B perucTp) u
OT CCBIJIKM Ha HETIOCPEICTBEHHbIE TaHHbBIE UJIW Ha TaMSITh.

MawuHHag aapecaumns

st mocTyra K MalllMHHOM KOMaHIe TTPOoIIeccop OMpeAesisaeT ee aapec
n3 comepxumoro perucrtpa CS mmoc cmemenue B peructpe IP. Hanmpumep,
npennooxuM, 9ro peructp CS comepxut mect.04AF (aeiicTBUTEIBHBIN all-
pec 04AF0), a peructp IP comepxut mect. 0023:

CS: 04AFO IP: 0023
Anpec komaHnbl: 04B13

B cnyuae, ecnu, Harpumep, o aapecy 04B13 HaxoauTcst KoMmaHaa:

A11200 MOV AX,[0012] | Ampec 04B13
TO B mamsTu 1o agpecy 04B13 comepxuTcs nepBblii 0aiiT KOMaHIbL.
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IMpoueccop nmosyyaet AOCTYN K 3TOMY OalTy U 1Mo Koay komaHabl (Al)
onpeessieT IJIMHY KOMaHIbl — 3 GaiiTa.

Hns noctyna K naHHbIM 1o cMmeteHuto [0012] mpoueccop omnpenensier
ajipec, UCXOMS U3 CONMEPKUMOTo perrctpa DS (Kak MmpaBUiIo) TUTIOC CMEIIIeHIe
B omnepaHae KoMaHabl. B ciyuae, eciu DS comepxut 1ect.04B1 (peanbHblit
aapec 04B10), To pe3yabTUpyIOIIUI aapec NaHHBIX OMpPenessieTcsl CAeaylo-
1M 00pa3om:

DS: 04B10
Cwmemenue: 0012

Anpec nanHbix: 04B22

[Ipenmonoxum, ato 1o agpecam 04B22 u 04B23 comepxkarcs cienyro-
1IMe JaHHbIEe:

Conepxumoe: 24 01
Anpec: 04B22 04B23

IIpoueccop BeIOMpaeT 3HaueHue 24 u3 suyeiiku 1o aapecy 04B22 u no-
Menaet ero B peructp AL, 1 3HaueHue 01 o agpecy 04B23 — B peructp AH.
Peructp AX Oynet cogepxath B pe3yabrare 0124. B mporecce BEIOOPKU KaxK-
JIoro 6aiiTa KOMaHIBI IIPOLIECCOP yBeIMYMBaeT 3HaueHue peructpa IP Ha enu-
HMILY, TaK YTO K HauaJy BBHITTOJIHEHUS CJICAYIOIIe KOMaHIbI B HAIIIEM TTpHUMe-
pe IP Gynmer comepxathb cMmerienue 0026. TakuM 06pa3oM IPOLIECCOP TeNEPh
TOTOB JUISI BBITIOJTHEHUSI CJIEAYIOIIE KOMaH/Ibl, KOTOPYIO OH ITOJIy4aeT I10 aji-
pecy u3 peructpa CS (04AF0) tumoc Tekyiee cMmeleHue B peructpe IP
(0026), T0 ecTh, 04B16.

YeTHOs appecauums

[Ipoueccopnr nmeiicTByioT Oojiee 3(pGEKTUBHO, €CIM B IIPOTpaMMe
00eCITeunBaloTCs JOCTYIT K CJIOBaM, PaCcIOJIOXKEHHBIM 1O YETHBIM afpecaM.

IIpoueccop MoXeT caenath OQHY BEIOOPKY ciIoBa 1o aapecy 4B22 mis
3arpy3KH €ro HeMmoCpeICTBeHHO B perucTp. Ho eciiv ¢10B0 HauMHAaeTCs Ha He-
YETHOM alipece, MPOIECCOP BBIMOIHICT IBOMHYIO BEIOOPKY. [IpenImonoxumM,
HaIpuMep, YTO KOMaH/Ia TOJDKHA BBIITOJHUTH BEIOOPKY CJIOBA, HAYMHAOIIE-
rocs o agpecy 04B23 u 3arpy3uth ero B peructp AX:

Conepxumoe maMsTu: [xx|24|01]xx|
Anpec: 04B23

CHauaja mpoliieccop moJjiydyaeT JOCTYI K Oaiitam 1o aapecam 4B22 u
4B23 u nepecpuiaer 6aiiT us stueiiku 4B23 B peructp AL.
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3aTeM OH MoJiyyaeT AOCTYM K OaiiTam no aapecam 4B24 u 4B25 v nepe-
chltaeT Gaiit u3 sueiiku 4B23 B peructp AH. B pesynbrare peructp AX oynet
conepxatb 0124,

Her H€O6XO,HI/IMOCTI/I B KaKuUX-1100 cneluaibHbIX METOAAX Iporpam-
MUPOBAHUA JIA ITOJTYUYCHUA YeTHOU U HEYETHOM aapecalmu, HE 00s13aTeNb-
HO TakK>X€ 3HATb ABJACTCA aAPpE€C YCTHBIM MUJIN HET. Baxto 3HaTb, 4TO, BO-IICP-
BbIX, KOMaH/bI O6paH_[CHI/IH K IIaMATH MCHAIOT CJIOBO IIPpU 3arpy3ke €ro B
PETUCTP TaK, YTO IMOJYUACTCA IIpaBUJIbHAA IOCJICA0BATCIIbHOCTDL OaiT u, BO-
BTOPbIX, €CJIM ITpOorpaMmMa MMECT YacThI JOCTYII K MMaMATHU, TO IJIA ITOBBIIIC-
HUA 3(1)(1)€KTI/IBHOCTI/I MO2KHO OIIp€ACIUTDb JaHHBIC TaK, YTOOBI OHU HaYMHa-
JIUCH ITO YETHBLIM aJIpE€CcaM.

Hanpumep, MoCKoIbKy Hayaao cerMeHTa AODKHO BCETIa HaXOIUThCS
10 YETHOMY aJIpecy, MepBOe MoJjie JaHHBIX HAUMHAETCS TaKKe 110 YeTHOMY aji-
pecy M moka cjenylolye MoJjsl onpenejaeHbl Kak cJIoBa, UMEIOIINe YETHYIO
IJIMHY, OHU BCe OyIyT HAUMHAThCS Ha YETHBIX afgpecax. B OonbIIMHCTBE CiIy-
YyaeB, OIHAKO, HEBO3MOXHO 3aMETUTh YCKOPEHUsT pabOThI IIpU YeTHOM aape-
callMy U3-3a OYeHb BBICOKOM CKOPOCTH PabOThI MTPOLIECCOPOB.

Accembiiep umeet aupektuBy EVEN, koTopasi BbI3bIBaeT BbIpaBHUBA-
HUE TaHHBIX U KOMaH] Ha YETHbIE aJipeca MaMsITHU.

OnpeaeAeHue pasmepda NamMmsaTu

BIOS (6a3oBas cucrema BBoga/BbiBoga) B ROM mMeer noanporpam-
MY, KOTOpasi oIipeaessaeT pa3Mep mamsat. MoxuHo odopatuthbest B BIOS mo xo-
manzae INT no npepriBanuto 12H. B pesynbrate BIOS Bo3BpatiaeT B peructp
AX pazmep nmamsaTH B KujiobaiTax.

3arpysure B namatb DEBUG u BBeaute muist INT 12H u RET caenyio-
I[1¢ MAIIMHHBIC KOJIbI:
E CS:100 CD 12 CB

Haxmure R (Enter) mist oToOpakeHUs] COAEPXKUMOrO PErucTpoB U
nepBoit koMaHabl. Peructp IP comepxut 0100, mpu 3TOM BbICBEUMBAeTCs
komanaa INT 12H.

Teneps Haxxmute T (1 Enter) Heckobko pa3 U MPOCMOTPUTE BBITIOJ -
HsseMble KoMaHabel BIOS (oTiiamunk moxka3piBaeT MHEMOKOIBI, XOTSI B ICHCT-
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BUTEJILHOCTU BBITIOJHSIIOTCSI MAIIMHHBIE KOJbI). B 3TOT MOMeHT peructp AX
COIEPKUT pa3Mep NMaMsTH B LlecTHaAaTepuyHoM popmate. Terepb BBenuTE
eme pa3 komanny T s Beixona u3 BIOS u Bo3Bpara B Bauny nporpammy. Ha
skpaHe nosiButcs komMaHna RET mist mammaHoro koga CB, KOTOphIid ObLT
BBEIIEH BaMU.

CneuuaAbHble CPeACTBA OTAOAUYMKA

B onepanmonnoii cucreme DOS moxHo ucrnons3oBath DEBUG ms
BBOJAa KoMaHJ AcceMmOiiepa Tak Xe, KaK M1 KOMaHJI MalllMHHOTO s13bIKa. Ha
MPaKTUKE MOXHO ITOJIb30BaThCsI 000OMMUI METOIAMMU.

Komanaa A

Komanpaa otiagurka A (Assemble) nepesonut DEBUG B pexum rnpu-
eMa KoMaHJ AccembJiepa U NepeBojia X B MAllIMHHbBIE KOJIbI.

KomaHpaa U

Komanna ortmamuunka U (Unassemble) moka3biBaeT MallIMHHBIE KOIbI
11 KomaHa AcceMmbiiepa. Heo6xoamo cooOIIuUTh OTJIaMUMKy aapeca nepBoi
Y TocJieIHelt KOMaH/Ibl, KOTOpbIe HEOOXOMUMO MTPOCMOTPETh

BBox mporpaMMBI 0OOBIYHO MCITOJIB3YETCS Ha sI3bIKe AcceMObJiepa, KOor-
JIa MAIITMHHBIA KOJI HEM3BECTEH, a BBOA B MAIITMHHOM KOJIe — JIJISI MI3MEHEHUS
MpOorpaMMbl BO BpeMsI BbITIOJTHeHUs. O1HAKO B ACHCTBUTEHOCTU TIpOTpam-
ma DEBUG npegHa3zHauyeHa 11 OTIaAKU IIPOTPaMM.

CoxpaHeHMe NporpaMmbl U3 OTAGAYMKA
Moxuo ucrnonb3oBath DEBUG nmitg coxpaHeHusI ITporpaMM Ha JUCKe
B CJIEYIOIINX CAYJasiX:

1. ITocne 3arpy3ku mporpaMMBbl B MaMsITh MalllMHBI ¥ €€ MOTU(DUKAIIN
HEeoO0XOIMMO COXPaHWUTh U3MEHEHHBIN BapraHT. JIJIs 3TOTO CienyerT:

0 3arpy3uth nporpammy 1o ee uMeHu: DEBUG n:ums daiina
[Enter]
a MMPOCMOTPETH MPOrpamMMy € TTOMOIIIbI0 KoMaHIbl D 1 BBecTH

MN3MEHCHUA 110 KOMAaH/IC E
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O 3amnucarbh MI3MeHeHHY10 rporpamMmy: W [Enter]

2. Heo6xomumo ¢ momomnieio DEBUG Hanmcats HeOOMBIITYIO IO 00be-
My TIPOTpaMMY U COXPaHUTh ee Ha AucKe. JIJis aToro cienyer:

O BbI3BaTh oTiaguuk DEBUG

O ¢ ioMo1pio KoMaH A (assemble) u E (enter) Hanvcath mpo-
rpaMMmy
O npucBouTb rporpamme umsi: N ums daiina.COM [Enter].

Tun nporpammel gokeH 061Tb COM — Tak KakK TOJIBKO IIPOrpaMMUCT
3HaeT, Tne AeWCTBUTEIbHO KOHYAeTCs ero ImporpaMmma, ykasaTh OTJaauuKy
JUTMHY TIPOrpaMMBbl B OaiiTax.

O 3arnpocutb peructp CX komanmoit: R CX [Enter] — otnamuuk
BbIgacT Ha 31oT 3anpoc CX 0000 (HyseBoe 3HaYCHUE)

O yKazaTh JJIMHY TTPOTPaMMBbl — 6

O 3amnucarbh MU3MeHeHHY10 Iporpammy: W [Enter]

B o6oux ciayuasix DEBUG BbinaeT coobuieHue «Writing nnnn bytes»
(3anuchk nnnn 6aiiToB). B ciyyae, ecnv nnnn pasHo 0, TO TTpouM301ILIa OIIMOKa
TIpY BBOJIE IJTUHEI IIPOTPaMMBbI, 1 HEOOXOIUMO MTOBTOPUTH 3aIMCh CHOBA.

Baxcno: Otnagunk DOS DEBUG 53T0 cpenctBo, mojie3Hoe WIS OTIaa-
KM acceMOJIepHBIX ITporpaMM. OQHAKO ClieayeT ObITh OCTOPOXHBIM C €€ HC-
M0JIb30BaHKEM, 0COOeHHO miIsd KoMmaHabl E (BBom). BBom maHHBIX B HeIlpa-
BWJIbHBIE afpeca MaMsITH WIK BBOI HEKOPPEKTHBIX TaHHBIX MOTYT ITPUBECTH K
HeTpencKa3yeMbIM pe3yibTaTaM.

Ha skpaHe B 3TOM cilydyae MOTYT MOSIBUTBCS «CTPaHHBIE» CUMBOJIBI,
KJ1aBuarypa 3abnokupopaHa win gaxe DOS npepser DEBUG u niepesarpy-
3UT cebs ¢ aucka. Kakue-n11bo cepbe3Hble OBPEXASHUS BPsII JIU MPOU30i-
YT, HO BO3MOXHBI HEKOTOPbIE HEOXMIAHHOCTH, a TaKXKe IMOoTeps JaHHBIX,
KOTODPbIE BBOIUIUCH IIPU paboTe C OTIATUMKOM.

B cayuae, eciim maHHBIe, BBEIGHHBIE B CETMEHT JTaHHBIX MM CETMEHT
KOIOB, OKa3aJiCh HEKOPPEKTHLIMHU, CJICAYEeT, BHOBb MCITOJB3ys KoMaHay E,
HUCIIpaBUTh nX. OTHAKO, MOXHO HE 3aMETUTh OIIMOKM M Ha4aTh TPACCUPOBKY
nporpaMMbl. Ho 1 31ech BO3MOXKHO ellie UCIT0JIb30BaTh KoMaHay E mis n3me-
HeHuii. B cimygae, ecimm He0OXOAMMO HaYaTh BBITIIOJTHEHUE C IIEPBOM KOMAH/IBI,
TO ClIeAyeT YCTAaHOBUTH B PEeTHCTpe KoMaHmHoro ykasateias (IP) 3naueHue
0100.
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Beenure xomaHmy R (register) u TpeOyemblii perucTp B CleaylolieM
BUJIE:

R IP [Enter]

OTamuuk BBIACT HA 3KpaH cojaepxkumoe peructpa IP u nepeitner B
oXwuaaHue BBoja. 3nech cienyet BBecTu 3HaueHue 0100 1 HaxaTth AJs Mpo-
Bepku pesysibrata KomaHay R (6e3 IP). Otnagunk BeIIACT COAEPKUMOE Peru-
CTpOB, (hJIarOB 1 MEPBYIO BHITIOTHSIEMYIO KOMaHIy. Ternepb MOXHO, UCIIOJb-
3yst komaHy T, BHOBb BBITIOJIHUTH TPACCUPOBKY MPOTPAMMBI.

B ciydae, ecnu Balia mporpaMMa BBITIOJHSIET KaKve-J100 MOACYEeTHI,
TO BO3MOXHO MOTPeOyeTCsl OUMCTKA HEKOTOPBIX 00JIacTeil MaMsTh U PETrucT-
poB. Ho ybenutech B coxpaHeHuu comepxkumoro peructpon CS, DS, SP u SS,
KOTOpPBbIE UMEIOT CIielIMUIECKoe Ha3HAYeHUeE.

166 MakpocpeAcTBa

Aekuunsg 14.
MakpocpeACTBA

MpocToe MakpoonpeAeAeHne

JI1st Kaxkmoit 3aKoaupoBaHHOM KOMaHIbl AcceMbIiep reHepupyeT OaHY
KOMaH Iy Ha MaIllMHHOM s3bIKe. Ho /17151 Kaxkmoro 3aKoAnpoBaHHOTO OIepaTo-
pa KoMOusITopHOro si3eika Pascal mwiau C reHepupyeTcss oquH wiu 6osee (da-
1IIe MHOTO) KOMaH]T MaIlTMHHOTO S13bIKa. B 3TOM OTHOIIIEHMY MOXKHO CUUTATh,
YTO KOMIWISITOPHBIN SI36IK COCTOUT M3 MaKpPOOIEPaTopoB.

Accembiep MASM Ttakke MMeeT MaKpOCpEeACTBa, HO MAaKpOChl 31eCh
ONpeaeISIIOTCS TIPOTPaMMUCTOM. ISl TOTO 3a1aeTCsl UMSI MaKpoca, TUPEeKTH -
Ba MACRO, pazinuyHble acceMOJIepHbIE KOMaHIbl, KOTOPbIE TOJKEH FeHepu -
poBaTh JaHHBI MaKpOC U JUTs 3aBEPIIeHUsT MAKPOOIIPENeIeHUsT — TUPEKTHU-
Ba MEND. 3aTeMm B J1l0O0M MeCTe IMPOrpaMMBbl, II¢ HEOOXOAMMO BBITTOJIHEHUE
omnpeaeieHHbIX B MAaKPOKOMAaH/I€ KOMaHJ, ITOCTaTOYHO 3aKOAMPOBATb MMSI
makpoca. B pesynbraTe AcceMOep creHepupyeT He0OXOAMMbIE KOMaHIbl.

Hcnonb3oBaHue MaKpOKOMaH/ ITO3BOJISACT:

O YIIPOCTUTH U COKPATUTh UCXOAHBIN TEKCT IPOrPAMMBI,
O cIesIaTh MporpaMMy 6oJiee MTOHSITHOI;
O YMEHBIIUTH YUCIIO BO3SMOXHBIX OIMMOOK KOAUPOBAHUSI.

IpuMepamMu MakKpoKOMaHA MOTYT OBITh OIlepallid BBOJA-BBIBOIA,
CBSI3aHHBIE ¢ MHUIIMAIM3allMei PETUCTPOB 1 BBITIOJHEHUST TIPEphIBAHUI TIpe-
ob6pazoBanust ASCII u nBonyHOro (popMaToB JaHHBIX, apUDMETUIECKIE OIle-
pauyy Hal JJIMHHBIMU TOJIIMHU, 00pabOTKa CTPOKOBBIX JaHHBIX, AeJeHUE C
TTOMOIIIbIO BEIYUTAHUSI.

MaKpOOHpCJICHCHI/IC JOJ2KHO HaXOAUTBLCA 1O ONPEACTICHUA CETMEHTA.

JupextuBa MACRO yka3eiBaeT AcceM0OJiepy, 9To CaeayIoIie KOMaH-
bl 10 qupeKTuBel ENDM SBIISII0TCS 4aCThIO MAKpOOIIPEIeICHUS.
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HupexktuBa ENDM 3aBepiiaetr makpoonpeaeneHre. KomaHabl Mexmy
nupektiBaMd MACRO u ENDM cocTaBiIsiioT TeJ10 MaKpOOIpeIeICHMSI.

I/IMCHa, Ha KOTOPbIC UMCIOTCA CCBIJIKHM B MaKpOOIIPEACTICHNN JOJIXKHBI
OBITh ONpEaCICHBI F,I[G-HI/I6Y,HI> B APYIOM MECTC ITPpOrpaMMbl.

Maxkpokomanaa INIT1 MoxXeT ucnoib30BaTbCS B KOOJOBOM CEIrMEHTE
TaM, IJe He0OXOAMMO MHULIMAIU3UPOBaTh peructpbl. Korma Accem6iaep aHa-
musupyet Komanay INIT1, oH cHayana mpocMaTpuBaeT TaOJIMIy MHEMOKOIOB
1, He OOHApYXMUB TaM COOTBETCTBYIOIIETO 3JeMEHTa, MPOBEpsSIeT MaKpOKO-
MaHObl. Tak Kak IporpaMma CoAepKuT omnpeneneHre MakpokomaHabl INIT1
AcceM0J1ep NOACTaBIISIET TE€JI0 MAKpPOOIIpeaeIeHNs, TeHepUpYs HEOOXOAMbIe
KOMaH/Ibl — MaKpopaclIupeHue.

[TporpaMma HMCIHOJB3yeT paccMaTPUBAEMYK MAaKPOKOMAaHIY TOJBKO
OIIMH pa3, XOTsl UMEIOTCSI APYyTMe MaKpOKOMAaH/Ibl, TpeiHa3HauUeHHbIe Ha JIto-
00€ YKCcI0 MPUMEHEHMI U ISl TAKUX MaKpoKoMaH[ AcceMOiep reHepupyeT
ONIMHAKOBbIE MAKPOPACIIUPEHUSI.

McnoAb3oBaHME NAPAMETPOB B
MOKPOKOMAOHAQX

dopmaibHBIE TApaMeTPbl B MAaKpOOTIPEAeIEHMH YKa3bIBaloT AcceMO-
JIepy Ha COOTBETCTBHME UX MMEH JIIOOBIM aHAJIOTUYHBIM UMEHAM B TeJIe MaKpO-
onpeneneHust. @opManbHble TTapaMeTpbl MOTYT UMETh JIIOOBIE MpaBUIbHbBIE
acceMOJIepHBIC UMEHA, He 00513aTEIbHO COBITAIAIONNMY MMEHAMM B CETMEH-
Te JTaHHBIX.

DopmalbHbIi MapaMeTp MOXET UMETh JIF000Ee paBUIbHOE acceMOIep-
Hoe uMs (BKJIIOYas uMs1 perucTpa, Hampumep, CX), KOTopoe B polecce ac-
ceMOIMpoBaHUs OyAeT 3aMeHEeHO Ha ImapaMeTp MakKpokoMmaHabl. OTcrona cie-
nyetr, 4yro AccemOjiep HEe pacHo3HaeT perucTpoBble MMe€HAa M MMEHa,
omnpeaesieHHbIe B 00JaCTM JTaHHBIX, KaK TakoBble. B omHOII MakpoKoMaHIe
MOXKET OBITb OIpeNeIeHO JIF000e YKCIO (popMabHBIX ITApaMETPOB, pa3aeieH-
HBIX 3aMSThIMU, BIUIOTh A0 120 KOJIOHKU B CTPOKE.

168 MakpocpeAcTBa

KommeHTOpUmn

JIns TmosicHeHU i Ha3HaueHUsT MaKpOooTIpeieJIeHUS B HEM MOTYT Haxo-
nutbest KomMmeHTapuu. Jlupektusa COMMENT win cuMBoJT TOUKA C 3aMsITOM
YKa3bIBalOT Ha CTPOKY KOMMEHTapusl, Kak 3TO IMOKa3aHO B CJICIYIOIIEM MaK-
poonpenenenuun PROMPT:

PROMPT MACRO MESSGE ;9Ta makpokomaHma BbBOAMT COOOUEHUS Ha aKpaH
MOV AH, 09H

LEA DX, MESSGE

INT 21H

ENDM

Tak Kak 1o YMOJ'YaHUIO B JIMCTUHT TOMAIAIOT TOJIBKO KOMaH bl TeHe-
pupylole 00beKTHBIN Ko, To AcceMOjiep He OyIeT aBTOMAaTUISCKM BhIIa-
BaTh 1 KOMMEHTapUu, UMEIOIIECs B MAaKPOOIIpeIeICHUN.

B cnyuyae, ecni He0OX0IMMO, YTOOBI B PACIIMPEHUY TTOSIBIISLIUCH KOM-
MEHTapuu, ClelyeT UCII0JIb30BaTh Nepe] MaKpOKOMaH 0l nupektusy .LALL
(«list all» — BEIBOAUTH BCE), KOTOpAsi KOAMPYETCSI BMECTE C JIMIUPYIOLIEiA TOU-
KO¥:

.LALL PROMPT MESSAGT

MakpoorpeeieHue MOXET COAEPXKaTb HECKOJbKO KOMMEHTapUEB,
MpUYeM HEKOTOPbIe M3 HUX MOTYT BbIIaBaThCs B IUCTUHTE, a Ipyrue — HeT. B
MEePBOM CJiyyae HeOOXOAMMO UCITOb30BaTh nupekTuBy .LALL. Bo BTopom —
KOAMPOBATh Mepe KOMMEHTapUeM JIBa CUMBOJIa TOUYKA C 3aMsToi (;;) — Npu-
3HaK TO/IaBJICHUS BbIBO/Ia KOMMEHTAPUSI B JIMCTUHT.

I1o ymomuanuio B AccemoOiiepe neiictByet nupektuBa .XALL, kotopas
BBIBOAUT B JIMCTMHT TOJILKO KOMaHjIbl, FeHepUpylolle o0beKTHBIN Kom. U,
HaKOHEIl, MOXHO 3alpeTUThb MOSIBJIeHUE B JJUCTUHTE acceMOJIEpHOTO Kola B
MaKpopacIIMpeHusIx, 0COOEHHO MPU HUCMOIb30BaHMM MaKpPOKOMAaHIbI B OJI-
HOIi TTporpaMMe HeCKOJIbKO pas3.

Jns aToro ciryxut aupektuBa .SALL («suppress all» — mogaBuTh Bech
BBIBOJT), KOTOpasi YMEHBIIAET pa3Mep BbIBOJUMOTIO JUCTUHIA, HO HE OKa3blBa-
€T HUKAKOTO BJIMSIHUS HA pa3Mep 0OBEKTHOTO MOIYJIS.

Jupextussl ynpasienus auctuarom .LALL, . XALL, .SALL coxpansi-
10T CBOE JICMCTBHE IO BCEMY TEKCTY ITPOTPaMMBbI, TIOKa IpyTast IMPEKTUBA JIM-
CTUHTA HE MU3MEHMT €ro. DTU TUPEKTUBLI MOXHO pa3MellaTh B Iporpamme
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TaK, YTOOBI B OMHUX MaKPOKOMaH/IaX pacrevyaThbiBaJINCh KOMMEHTApUH, B APY-
T'MX — MaKpOpacCIIMPEeHUs, a B TPETbUX MOAABJISIICS BBIBOI B JIMCTUHT.

McnoAb30BOHME MOKPOKOMOHA, B
MaKpoonpeAeAeHNsIxX

MaKpOOHpCZ[CHeHI/IC MOXKET COAECP2KATb CChUIKY Ha IPYro€ MakpooOIIpe-
JCJIICHUC.

PaccmoTpum npoctoe makpoomnpenenenue DOS21, koTopoe 3aHOCUT B
peructp AH nomep ¢pyukiumn DOS u Bemonnser INT 21H:

D0S21 MACRO DOSFUNC
MOV AH, DOSFUNC

INT 21H

ENDM

JJ1s1 McToJIb30BaHUST JAHHOM MaKpOKOMaHIbI IMIpX BBOAC C KjIaBHUATYy-
PbI Heo0XoAMMO 3aKoaupoBaTh:

LEA DX, NAMEPAR DOS21 OAH

[Ipenrnoaoxum, 4To UMeeTCs APYroe MaKpoOoTpeie/ieHUE, UCTTOIb3YI0-
mee ¢pyukmuio 02 B peructpe AH my1a BeiBoga cuMBoJia:

DISP MACRO CHAR
MOV AH, 02

MOV DL, CHAR

INT 21H

ENDM

JI1s1 BBIBOZIA HA 9KpaH, HAlpUMep, 3B€3I0YKHU JOCTATOYHO 3aKOAUPO-
BaTh MakpokoMaHay DISP '*'. MoxHo u3aMeHuTh MakpoornpeaeieHue DISP,
BOCII0JIb30BaBIINCH MaKpokoMaHaoi DOC21:

DISP MACRO CHAR

MOV DL, CHAR
D0S21 02
ENDM
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Teneps, ecnu 3akonrpoBath Makpokomanay DISP B Buge DISP ', To
Accem0Jiep CreHepupyeT Ceaylole KOMaH bl

MOV DL, "+’
MOV AH, 02
INT 21H

Avnpektuea LOCAL

B HEKOTOPBIX MaKpOKOMaHIax Tp€6yeTC$I ONpeacjIATb 3JICMECHTHI IaH-
HBIX WJIX METKHU KOMAaHJI.

IIpu Mcrmoab30BaHMM TaKOM MaKpOKOMaHBI B Mporpamme 6osiee of-
HOTO pa3a MPOMCXOANT TaKKe HEOAHOKPATHOE OTpee/ieHUe OMMHAKOBBIX IO~
JIeli MaHHBIX WM MeTOK. B pesynabrare AcceMmOjiep BbIIACT COOOIIEHUST 00
OLIMOKe 13-3a IyOJIMPOBaHUS UMEH.

st obecrieyeHrs] YHUKAIBHOCTA TeHEPUPYEMBIX B KaXIOM MaKpo-
paciIMpeHUur UMeH ucnonb3yercst mupektuBa LOCAL, KoTopast KogupyeTcst
HeITocpenCcTBeHHO nocite aupeKTuBbl MACRO, naxke niepel KOMMEHTapUsIMH.
O6uIuii popMaT UMeEET CAeAYIOLINUI BUA:

NcnoAb3oBaHUe 6UbAnoOTEK
MOKpOOonpeAeAeHnn

LOCAL dummy-1,dummy-2,... ;®opManbHble napameTpsl

Onpenenenre Takux MmakpokoMans, Kak INIT1 u INIT2 u onHopaso-
BO€ MX MCIIOJb30BaHMWE B TpOrpaMMe KaxkeTcsl OecCMbICAEHHBIM. Jlydimmm
MMOIXOIOM 3M1e€Ch SIBJISIETCSl KaTaJoru3alusl COOCTBEHHBIX MaKpOKOMaHH B
OubIMOTeKe HAa MATHUTHOM JIMCKE, UCTIONb3Ysl JIIoO0e onmucaTebHOe UMsl, Ha-
npumep, MACRO.LIB:

INIT MACRO CSNAME, DSNAME, SSNAME
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ENDM PROMPT MACRO MESSGE

ENDM

Teneps A1 UCTIONB30BAHUS JTI0O0H U3 KATATOTM3UPOBAHHBIX MaKpO-
komanHa BMecto MACRO onpenesieHus B Hauajie MporpaMMBbI ClieayeT pruMe-
HaTh nupektuBy INCLUDE:

INCLUDE C:MACRO.LIB .

INIT CSEG, DATA, STACK

B aToMm cirydae AcceMOiep obpamaercs K daitny MACRO.LIB (B Ha-
1eM npumepe) Ha auckoBoae C ¥ BKIIOYaeT B IporpaMMy 00a MaKkpooIIpeae-
nenus: INIT u PROMPT.

XoTs B HallleM npumepe Tpedyercs Tosibko INIT. AccembiepHblii JTu-
CTHHT OyJET CoJlepXaTh KOMUIO MaKPOOTIPEIETIEHUS, OTMEYEHHOTO CUMBOJIOM
C B 30 konmonke LST-daitna.

CrieioM 3a MAaKpOKOMAaHIOM UIET €€ paciIMpeHue ¢ 00beKTHBIM KOIOM
U ¢ cuMBOJIOM ILTioC (+) B 31 KooHKe.

Taxk kak TpaHcaaTop ¢ AcceMbJiepa sIB/ISIeTCS ABYXIIPOXOA0BBIM, TO IS
ob6ecneyeHust oopabotku nupektuBbl INCLUDE ToibKO B IepBOM Mpoxoae
(a He B 000MX) MOXHO MCIIOJIb30BaTh CJIEIYIOLIYI0 KOHCTPYKIIMIO:

IF1 INCLUDE C:MACRO.LIB ENDIF

IF1 u ENDIF saBnsitorcst ycinoBHbIMU nupekTuBaMu. JdupektuBa IF1
yKasbiBaeT AcceMOsiepy Ha HEOOXOMMMOCTb AOCTYMNa K OMOJIMOTEKE TOJIBKO B
MePBOM MPOXOE TPAHCIISILIUN.

HupektuBa ENDIF 3aBepmaer IF-nmoruky. Takum oGpa3om, KoImus
MaKpooIpeeIeHNI He TTOSIBUTCS B INCTUHTE — OyIeT COKOHOMJIEHO 1 BpEeMsI
U TIaMSITh.

ANPEKTUBA OYUCTKU

HupextuBa INCLUDE yka3biBaeT AccemOiiepy Ha BKJIIOUEHUE BCEX
MakKpooTpeneaeHuit n3 crneunudUuIUpoOBaHHON OUOINOTEKM.

Hanpumep, 6ubaunoreka comepxut makpochkl INIT, PROMPT wu
DIVIDE, xotst nporpamme tpedyercst Tosibko INIT. IupekrrnBa PURGE no3-
BOJISIET «yIaIUTh» HexenaTelibHbie Makpockl PROMPT u DIVIDE B tekyiem
acceMOJIMpOBaHUU:

IF1 INCLUDE MACRO.LIB ;BknwounTb BCl 6ubnuoTeky
ENDIF PURGE PROMRT,DIYIDE ;YpanuTb HEHYXHbE MakpocCh . ..
INIT CSEG, DATA, STACK ;Ucnonb3oBaHWe ocTaBWeincs MakpoKOMaHAbl
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Hupextua PURGE neiicTByeT TOJBKO B MPOLIECCe aCCEMOIMPOBAHUS
1 HE OKa3bIBaeT HUKAKOTO BJIMSIHUSI HA MAKPOKOMaH/Ibl, HaXOAsIIII1ecs] B OMO-
JIMOTEKE.

KoHkarteHauus (&)

CumBou amniepcaHn (&) yka3biBaeT AcceMOiepy Ha clerieHue (KOH-
KaTeHalMI0) TeKCTa uinu cuMmBosioB. Crenyroiasi makpokoManaa MOVE re-
HepupyeT komaHny MOVSB wiim MOVSW:

MOVE MACRO TAG REP MOVS&TAG ENDM

Tenepp MOxXHO KomupoBaThb MakpokoMaHay B Bumze MOVE B wim
MOVE W. B pesynbrate MmakpopacimmpeHus AcceMOJiep CUEIUT mapaMeTp C
komaHgoii MOVS u nmonydyur REP MOVSB wiu REP MOVSW. [danHbii
MpYMep BechbMa TPUBUAJICH U CIYXXWT JIMIIIb JJIST UJUTIOCTPAIUH.

AvpekTtunsbl noetopeHus: REPT, IRP, IRPC

JIMpeKTUBBl MOBTOPEHMUS 3acTaB/sIIOT AcceMOjiep MOBTOPUTh OJIOK
OIepaTopoB, 3aBepliiaeMbIX AUpeKTuBoii ENDM.

DTU IUPEKTUBBI HE 00513aTEIbHO JOJIKHBI HAXOAUTCS B MAaKPOOIIpeIe-
JIEHWY, HO €CJIM OHU TaM HaxongTcs, To ogHa nupektuBa ENDM tpebyetcst
IIJTSI 3aBEepIIIeHS TTOBTOpsIIoNIerocs 0yioka, a Bropast ENDM — mia 3aBepiiie-
HUSI MaKpOOTIIPeIeICHUSI.

REPT: MNoeTOpeHue

Onepanus REPT npuBoauT K MOBTOpeHMIO GJI0Ka OMEPaTOpOB A0 AU-
pekTBbl ENDM B COOTBETCTBUU C YMCJIOM [TOBTOPEHM A, yKa3aHHBIM B BbIpa-
SKEHUM:

REPT Bbipaxexune

http://itbookz.ru/



http://itbookz.ru/

MakpocpeAcTBa 173

B cienyloiiemM npuMepe NpouCcXoauT HavalbHas MHULIMAIM3alus 3Ha-
yenust N=0 u 3arem nopropsiercs reHepaius DB N T pa3:

N =0 REPT 5 N = N+ 1 DB N ENDM
B pesyabrare OynyT creHepupoBaHHI IIITh ortiepatropoB DB ot DB 1 no
DB5.

HupektuBa REPT MoXeT 1cnoab30BaThCsl TAKUM 00pa3oM IUISL OIIpe-
NeJIeHUsT TaOJIMIIbI WM YacTU Tabauibl. JpyruM NMprMepoM MOXeT CIYXKUTh
reHepauus st Komana MOVSB, uto skBuBaneHTHO REP MOVSB npu co-
nepxumoM CX paBHoM 05:

REPT 5 MOVSB ENDM

IRP: HeonpeaeAeHHOe NoBTOpeHue

Omnepauus IRP npuBoauT K moBTOpeHUIO 610Ka KOMAaH 10 TUPEKTH -
Bl ENDM.

OcHoOBHOIi (hopmar:

IRP dummy, <arguments>

ApryMeHTbI, cofiepKallliecs B YIJIOBbIX CKOOKaX, TPEACTABISIOT COOOH
J1I000€ YKCIIO MPAaBUIIBHBIX CUMBOJIOB, CTPOK, YMCJIOBBIX MY apudMeTndec-
KWX KOHCTaHT.

AcceM0ep reHepupyeT 010K Koja ISl KaXIoro apryMmeHTa. B ciemy-
toiieM npumepe Accem6iep renepupyetr DB 3, DB 9, DB 17, DB 25 u DB 28:

IRP N, <3, 9, 17, 25, 28> DB N
ENDM

IRPC: HeonpeaeAeHHOe NoBTopeHne CUMBOAC

Omnepauus IRPC npuBomuT K MOBTOPeHMIO 0JI0KA OIEPaTOPOB A0 M-
pextuBel ENDM. OcHoBHOI1 (hopmar:

IRPC dummy, string

AccembJiep TeHepupyeT OJIOK Koja JUIsl KaxIoro CUMBOJA B CTPOKE
«string». B cnenylomem npumepe Accemonep reHepupyer DW 3, DW 4 ...
DW 8:

IRPC N, 345678 DW N
ENDM
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YCAOBHbIe AUPEKTUBBI

AcceMOep MOmIepKUBACT PN YCIAOBHBIX TMPEKTUB. YCIOBHEIC M-
PeKTUBBI HanboJIee TT0JIe3HBI BHYTPU MAaKpOOIIpeIeSIeHN, HO He OrpaHNYEHBI
TOJIBKO 3TUM IIpUMEHEHEM.

Kaxnas mupextuBa IF momkHa MMeTh cmapeHHYIO ¢ Hell TMPEKTUBY
ENDIF nmng 3asepmienust [F-noruku u Bo3amoxuyio mupektuBy ELSE mis
aJTbTePHATUBHOTO IEWCTBHUSI.

OtcyrcrBue nupektBbl ENDIF BbI3bIBaeT cooOuieHue o6 onimoke:
«Undeterminated conditional» (He3aBepIlIEHHbII YCIOBHBIN OJI0K).

B cnyyae, ecnu mpoBepsieMoe yCJIOBUE MUCTUHHO, TO AcceMOJjiep BbI-
MOJIHSET ycJIoBHBIN 010K 10 aupekTuBbl ELSE wnu npu orcyrcrBun ELSE —
no nupektusl ENDIF. B cnyyae, ecnu ycnoBue 10XHO, To AcceMOiep BbI-
MOJTHSIET YCIOBHbBIN 0ok mociie nupektuBsl ELSE, a mpu orcyrerBuun ELSE
BOOOIIIe OOXOIUT YCIIOBHBIN OJIOK.

Hwxe mepeurcieHbl pa3IuyHbIe YCIOBHBIC TUPEKTUBbI:

IF BbIpO)KEeHue

B cirydae, eciu BeIpaxkeHMe HE paBHO Hymo, AcceMbiep oOpadaTsiBa-
€T OIepaTophsl B YCJIOBHOM OJIOKE.

IFE BbipQXKEHUE

B cnyuae, eciiu BbIpakeHUe paBHO HyIO, AcceMOsep oopabaThiBaeT
ornepaTophsl B yCJIOBHOM OJIOKeE.

IF1 (HeT BbIpQXXEeHUS)

B cayuae, ecm ocyIiecTBIsIeTCSI IEPBbBII MPOXO aCCEMOIMPOBAHNS TO
00pabaThIBaIOTCSI ONEPATOPHI B YCIOBHOM OJI0OKE.

IF2 (HeT BbIpaXKEeHUS)

B cirygae, ecnu oCyIIecTBIISIETCSI BTOPOU TTPOXOJ] OTIEpaTOPHI acceMO-
JIMPOBaHUS, TO 00pabaThIBAIOTCS B YCIIOBHOM OJIOKE.
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IFDEF naeHtnduxkarop

B ciryuae, ecnu uneHTUdUKATOP OMpeAesieH B IporpaMMe Uin 00bsIB-
neH kak EXTRN, 1o AccemOGnep obpabaThiBaeT onepaTopbl B YCJIOBHOM
Os10Ke.

IFNDEF naexntnédukarop

B cnyyae, ecau uneHTHGUKATOP HE OINpelesieH B porpaMMe Win He
o0bsaBieH kKak EXTRN, To Accem0Oiep oOpabaThiBaeT OnepaTophl B yCIOBHOM
osi0Ke.

IFB <aprymeHr>

B cnygae, ecniu apryMmeHTOM sBJsieTcs Tpobest, AccemOiep o0pabaThi-
BaeT OIepaTophl B YCIOBHOM OJIOKE. APrYMEHT JOJIKEH OBITh B YIJTIOBBIX
CKOOKax.

IFNB <aprymeHT>

B cnyyae, eciav aprymMmeHTOM SIBJISIETCS HE TIpooest, To AcceMOaep oopa-
0aTbIBaeT ONepaTopbl B YCIOBHOM OJIOKE. APIryMEHT JOJIKEH ObITh B YIJIOBBIX
CKOOKax.

IFIDN <apr-1>,<apr-2>

B ciyyae, eciii cTpoka nepBOro apryMeHTa MAeHTHUYHA CTPOKe BTOPO-
ro aprymeHra, To Accemoyep oOpabaTbiBaeT ONepaToOphbl B YCIOBHOM OJIOKE.
ApryMeHTBI TOJKHBI OBITH B YIJIOBBIX CKOOKAaX.

IFDIF<apr-1>,<apr-2>
B cirygae, eciiit cTpoka IepBOro apryMeHTa OTJINIAeTCs OT CTPOKY BTO-
poro aprymMeHTa, To Accembiiep 00pabaThiBaeT OrepaTopbl B yCIOBHOM OJIOKE.

ApryMeHTBI 1OJKHBI ObITH B YIJIOBBIX CKOOKAaX.

ANPEKTUBA BbIXOAA 13 Makpoca EXITM

MakpoornpeaeneHue MOXeT COIePXaTh YCIOBHbIE JUPEKTUBbBI, KOTO-
pble MPOBEPSIIOT BaxKHbIe yCIOBUs. B ciyyae, eciiu ycioBre UCTUHHO, TO Ac-
ceMOJIep A0KEH MpeKpaTUTh AajbHellee Makpopacuimperue. s aToii 1e-
Jm ciyuT nupektrBa EXITM:

IFxx [ycnosue] .
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(HenpaBubHOE Yycnosue)
EXITM

ENDIF

Kak Tonbko AccemOiiep momnaaaet B Mpoiiecce reHepaluuu Makpopac-
mpenus Ha nupekTuBy EXITM, manpHeiinee paciupeHre npeKpamaeTcs u
obpaboTKa nmpoaoJrkaeTcs mocie aupekKTussl ENDM.

MozxHo ucnonbs3oBath EXITM nis npekpaiiieHusi TOBTOPEHUH 10 M-
pexktuBaM REPT, IRP u IRPC naxe ecnv oHU HaxonsITCsl BHYTPY MakKpooTipe-
TIeJICHUSI.

MakpokomMmaHAbl, ucnoAb3ytowiue IF u IFNDEF

Makpoonpenenenue DIVIDE renepupyert noamnporpamMmy IS BBIIION -
HEHUS JeJIeHUs BBlYMTaHueM. MaKpoKoMaH Ia T0JHa KOJAMPOBATLCS C Mapa-
MEeTpaMU B CIEeAYIONIEel MOCAeN0BaTeIbHOCTH: IeIUMOE, NeUTeb, YaCTHOE.

Makpoxkomanaa conepxut nupektuBy IFNDEF mis npoBepku Hanu-
4yus mapaMmeTpoB. Iis 11000r0 HEONPENEeJIEHHOTO 3JIEMEHTa MaKPOKOMaH/Ia
yBenmuuBaeT cueTyuk CNTR. DTOT cueTynK MOXeT UMETh JItoboe KOPPEKT-
HO€ UM$ Y MPEJHAa3HAYEH [IJISI BpDEMEHHOTO MCMOJb30BaHUSI B MaKpOOTIpeie-
sneHuu. [locne nmpoBepky Bcex Tpex MapameTpoB, MAKPOKOMaHIa MPOBEPSIET
CNTR:

IF CNTR ;MakpopacuvpeHue npekpaueHo
EXITM

B ciyuae, ecnu cuetunk CNTR comepxuT HeHyJieBoe 3HaUYe€HUE, TO
Accembiiep TeHepupyeT KOMMEHTapuii 1 ripekpaiiaeT no nupektrse EXITM
JajbHelee MakpopaciiupeHue. 3aMeTM, UYTO HavyajibHasi KOMaHJa ycTa-
HapmmBaet B cueTyke CNTR HyneBoe 3HaueHMe u, Kpome Toro, 610Kk IFN-
DEF moryt ycranasnuBath B CNTR eauHnuHOe 3HaueHue, a He YBEJIMUMBATh
eroHa l.

B cayyae, ecnin AccemOiiep yCnelHO MPOXOAUT BCe MPOBEPKU, TO OH
reHepupyeT MakpopaciipeHue. B KomoBoM cerMeHTe repBasi MaKpoKoMaHIa
DIVIDE coaepXuTt npaBWIbHbIE AEIMMOE U YaCTHOE U, II03TOMY TeHEpUPYET
TOJIbKO KOMMEHTapUH.
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OnuH U3 CrIOCO0OB YIYYIICHUST pacCMaTpUBaeMOl MaKPOKOMAaHIbI —
00eCIIeynTh TPOBEPKY HA HEHYJIEBOM JACTUTEh U Ha OJMHAKOBBIN 3HAK I -
MOTO U ACJUTENS; IJIsT 3THX IIeJieil JTydllie UCTIOIbh30BaTh KOl AcceMbepa,
YeM YCJIOBHBIE TUPEKTUBHIL.

Makpoc, ncnoabsyrowmm IFIDN-ycaosme

Makpoornpenenenue no umeHu MOVIF reHepupyeT KomaHbI
MOVSB umn MOVSW B 3aBUCHMMOCTH OT YKa3aHHOTO napaMeTpa. Makpoko-
MaHJIy MOXHO KOAMPOBATh C MapameTpoM B (ms Gaiita) unu W (s ciioBa)
1151 reHepaunu Komana MOVSB uinn MOVSW u3z MOVS. O6parute BHUMa-
HME Ha TIepBbIE JIBAa OllepaTopa B MaKpOOIIpeIeIeHUN:

MOVIF MACRO TAG
IFIDN <&TAG>,<B>

VYcnoBHas nupexktuBa IFIDN cpaBHUBaeT 3agaHHbIN TapaMeTp (IIpea-
noJioxxutenbHo B mim W) co crpokoii B. B ciyuae, eciu 3HaUeHUST MISHTAY-
HbI, TO AccemOep renepupyer REP MOVSB.

OObIYHOE MCTIOJIb30BaHue ammnepcanaa (&) — 1Jis KOHKaTeHaluu, HO
B maHHoM npuMepe onepana <TAG> 6e3 amnepcaHaa He OyaeT paboratb. B
ciyyae, ecii B MaKpoKoMaHje He OyneT ykazaH napametrp B win W, to Ac-
cemM0Osiep CcreHepupyeT MNPEenynpexIaroluii KOMMEHTapUil U KOMaHIy
MOVSB (110 yMo14aHuI0).

ITpuMepbl B KOZOBOM CErMEHTE TPUXKBI MPOBEPSIIOT MAaKPOKOMaHy
MOVIF: nnsa napamerpa B, nis mapamerpa W 1 [ist HerpaBWIBHOTO TTapame-
Tpa.

He cnemyeT nenathb MOMBITOK BBINMOJHEHUST JaHHOM MPOTPaMMBbI B TOM
BHUE, KaK OHa IpMBeJeHa Ha pUCYHKe, TaK KakK peructpel CX u DX He obec-
MeYeHbl MPaBUILHBIMU 3HAYEHUSIMU.

Baxcno:

ad MakpocpeacTBa BO3MOXHBI TOJIBKO JUTSI TIOJTHON BepCUU
Accembiepa (MASM).

0 HMcnonbs3oBaHue MaKpoKOMaH]I B IporpaMmax Ha AcceMoOJepe

JlaeT B pe3yJibTare 0oJiee yno0oyruTaeMble IporpaMMbl U OoJiee
MPOU3BOAUTEbHBIN KOI.

MakpocpeAcTBa

MakpoornpeneneHue cocTout u3 aupekTusbl MACRO, 6yioka
13 OJIHOTO WJIM HECKOJbKUX ONEepPaTopoB, KOTOPhIE
TeHEePUPYIOTCS IPU MaKpopacIIpeHUsIX U aupeKTuBsl ENDM
JUTS 3aBEPILIeHUST OTIPeeSICHMSI.

Kom, KoTopkblii TeHepupyeTcs B TporpaMMe 1o MaKpOKOMaHIIE,
MIpEeCTaBJISAET COO0I MaKpopacIIupeHue.

Hupextussl .SALL, .LALL u .XALL 1103BOJISIIOT yIPaBJIsITh
pacrevyaTkoit KOMMEHTapueB U TeHEPUPYEMOTO OOBEKTHOTO
KOJla B MAaKpOPaCIIUPEHUH.

HdupexktuBa LOCAL no3BoJisieT UCIOJIb30BaTh UMEHA BHYTPU
MakpoornpeneneHuit. [{upektua LOCAL koaupyetcst
HernocpeacTBeHHO Tocie aupekTuBbl MACRO.

Hcnonbs3oBaHue opMaibHbIX TapaMeTPOB B
MakpooIpeIeJIeHUY NO3BOJISIET KOAUPOBATh MapaMeTphl,
obecrneynBaollne 60JbIIYI0 TMOKOCTh MAKPOCPEICTB.

bubnnoTteka MakpooIpeaeaeHnil 1aeT BO3MOXHOCTh
HCTOJIb30BaTh MAKPOKOMAH/IbI JIJIST Pa3IMUHBIX aCCEMOJIEPHBIX
MpoTpamMM.

YciaoBHBIE JUPEKTUBBI ITO3BOJIAIOT KOHTPOJMPOBATh
mapaMeTpbl MAaKpOKOMaH/I.
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Aexkuunsa 15.
Makponpoueccopbl

OCHOBHbI€ NOHATUSA

Makponpomneccop — MoAyJb cucteMHoro 1O, TO3BONSIONINIA pacIin-
PUTBH BO3MOXHOCTH sI3bIKa AcceMOiiepa 3a cUeT MpeaBapuTeIbHON 00paboTKI
MCXOIHOTO TeKCTa MPOTrpaMMBI.

OmnpenesneHue, KOTOpoOe MOKa3aHHOE BhIIIe, HE TTPEACTABISIETCS yaau-
HBIM, TaK KaK OHO TOBOPHUT TOJIbKO O COKpallleHUM oObema 3alucy, a 3TO
JIMIIb OfHA U3 BO3MOXKHOCTElN oOecrneunBaeMbIXx MakpoImpoieccopoM. XOTs
MakpoIpo1ecCOphI SIBASIOTCS 00513aTeIbHBIM 3JIEMEHTOM BCEX COBPEMEHHBIX
I3bIKOB AcceMOiiepoB, aHamoruuHbie Moayiau (IIpenpoiieccopsl) MOTYT ObITH
Y JI51 APYTUX SI3bIKOB, B TOM YMCJIE U JJIs1 SI3bIKOB BBICOKOTO YpOBHs. Jluist of1-
Hux s1361koB (Pascal, PL/1) nmpuMmeHeHue CpelcTB Mpenpoleccopa sBiasieTcs
onuuoHHBIM, 1jst Apyrux (C, C++) — o0s13aTeIbHBIM.

Baxno monmmarb, 4To MakpoIIpoIeccop OCYIIECTBIISIET 00paboTKy
MUCXOIHOTO TeKcTa. OH «He BHUKAET» B CAHTAKCHUC U CEMAHTHUKY OIIEPaTOPOB 1
TepeMeHHBbIX sI3bIKa AcceMOJiepa, He 3HaeT (Kak MpaBujIio) UMeH, YIIOTpeoIs -
€MBIX B TIPOrpaMMe, a BBITIOJTHSIET TOJBKO TEKCTOBbIE MTOACTAHOBKHU. B cBOIO
ouepenb, AcceMbiiep o6pabaThIBaeT UCXOMHBIN TEKCT, HE 3Hasl, HAIMCAH TOT
WJIM MTHO OTlepaTop MPOrpaMMUCTOM «CBOEH pyKOI» WU creHepupoBaH Ma-
kporporeccopoM. [1o Tomy, Hackonbko [Ipenpornieccop (Makporpolieccop)
u TpaHcasTop (AccemMbiiep) «3HAIOT» O CYIIECTBOBAHUU JAPYT Apyra, UX MOX-
HO pa3IeIUuTh Ha TPU KaTeTOPUU:

a He3zaBucumnie. [Ipemnpoiieccop cocTapisieT OTAEIbHbIN
MIPOTPpaMMHBINA MOIYJIb (HE3aBUCUMYIO IIPOIPaMMY),
BBITIOJTHSTIONIYIO TIPOCMOTP (OIMH WJIM HECKOJIKO) MCXOIHOTO
MOy ¥ (DOPMUPYIONITYIO HOBBIM (haitr ICXOMHOTO MOIYJIS,
HoCTyIalomuii Ha Bxoa TpaHcisaTopa (mpumMep — 36K C).
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0 Cnatocsazannsie. [Ipenponeccop cocrapisieT ¢ TpaHCaITOpOM
OJITHY MPOTPaMMy, HO pa3Hble CEKIIMU 3TO MporpaMmbl. Eciiu
B npeAbiayeM ciaydae [Ipenpoueccop oopadbaTsiBaeT Bech
(baiin, a 3aTem nepegaer ero TpaHCASITOPY, TO B 3TOM cliydyae
eNMHULIeH 00pabOTKU SIBJISIETCS] KaXKIbIi orepaTop UCXOIHOTO
TeKCTa: OH oOpabaTbiBaeTcs cekiueit [Ipenpoliieccopa, a 3ateM
nepenaetcs cekuuun Tpancasitopa. (ITpumep — HLASM nna
S/390).

O CunbHocBsA3aHHbIe. To Xe pacnpeneneHue padoThl, 4TO U B
npeapinyiieM ciydae, Ho [Ipenpoiieccop ucnonb3yer
HeKoTophle ob1re ¢ TpaHCAATOPOM CTPYKTYPHI JaHHBIX.
Hanpumep, Makponpoueccop MOXeT pacrio3HaBaTb UMEHa,
orpezesieHHbIe B iporpamMme aupektuBoit EQU u T.11.
(ITpumep — MASM, TASM).

OCHOBHbBIE TE€PMMHBI, CBSI3aHHBIE C JaHHBIMM, 0OpabaThiBaeMbIMU
MakporpolieccopoM:

0 MaKpOBBI30B (MJIM MAaKPOKOMAaH/Ia);
0 MaKpoOIIpeeIeHUE;
0 MakKpopaclIipeHue.

MakpoBbI30B HJIH MAKPOKOMAHIA HJIM MAKPOC — OIEPaTOP IIPOrPaMMBbl,
KOTOpPBIN MoIeXXUT obpadoTke MakpomnpolieccopoM (Makpomnpoiieccop 00-
pabaThIBacT He BCE OIEPaTOPHI, & TOJILKO €My alpecOBaHHEIE).

MakpoonpeeieHue — OMKMCaHUe TOTO, KaK J0JKHA 00pabaThIBaThCs
MaKpOKOMaHa, MaKpooTIpeaeSieHIe MOXKET HaXOAUThCSI B TOM K€ UCXOTHOM
MOJIyJIe, YTO ¥ MAaKPOKOMAaH/1a WJIM B OMOJIMOTeKe MaKpOOTIpeACICHHIA.

Makpopacmpenie — pe3yJibTaT BBIIIOJIHEHUsI MaKpOBBI30Ba, Mpe.-
CTaBJISIIOLIMI COOOM ONMH WJIM HECKOJBKO OIlepaTopoB sI3blka Accembiepa,
MO/ICTaBJSIEMbIX B ICXOAHbBI MOIYJIb BMECTO OIepaTopa MakpoBbi3oBa. [1pu-
Mep 00pabOTKM MaKpOBbI30Ba IMOKAa3aH Ha PUCYHKE.

MakpoELIZ0E MakpopaclWHpeHHe
MOV A, DT1
Lps  DTL * Marpo- * MOV DS, AX
npoyeccop L4

MakpoonpeneleHHE
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Ornepatop MakpoBbI30Ba B UCXOAHOU MporpaMmme UMeeT TOT Xe hop-
MarT, YTO Y IpyTre onepaTophl sA3bika Accemoiepa: B HeM ecTb MeTKa (Heo0s1-
3aTeJIbHO), MHEMOHMKA U oniepaHbl. [Ipu 06paboTKe UCXOHOIO TEKCTa eCn
MHEMOHMKA oreparopa He pacro3HaeTcsl Kak MalllMHHas KOMaHAa Wu -
DPEKTHBA, OHA CUMTAETCS MAKPOKOMAH/ION U mepeaaeTcs st oopaboTku Ma-
KpOIpolieccopy.

MakpoorpeaeneHne ONMMChIBAaeT, KaK JOJDKHA 00pabaThIBaThCS MaK-
pokoMaHga. CpencTBa TaKOro OIMCAHUS COCTaBJISIOT HEKOTOPBI Makpo-
s3bIK. Jlyist MakpornpolieccopoB 1-i1 1 2-ii Kareropuii cpeactsa Makposizbika
MOTYT OBITh IOCTaTOYHO pa3BUTHIMU. [y MakpornpoiuieccopoB 3-it kaTero-
pun cpenctBa Makposi3blka MOTYT OBITh JIOBOJIbBHO OETHBIMM, HO B COCTaBe
si3bIKa AccemOiiepa MOXeT ObITh MHOTO TMPEKTUB, TIPUMEHSIEMbIX B MaKpo-
onpenesieHUsIX (BO3MOXKHO, — TOJIBKO B MaKpooTpeaeeHUsIX). B Tesie Makpo-
OIpeieICHUST MOTYT YITOTPEOJISIThCS OIepaTOPhI IBYX TUITOB:

a ornepatopbl Makposi3bika, KOTOpbIe He TIPUBOJIST K
HeToCPeICTBEHHOM reHepaluy ornepaTopoB
MaKpopaclIMpeHUs, a TOJbKO YIPaBJISIIOT X0A0M 00paboTKU
MaKpOOIIpeeIeHN,;

O OTepaToOpPHI sI3bIKa AcceMOitepa (MallMHHBIE KOMaHIBI 1
JIVPEKTHBHI), KOTOPHIC TTEPEXOIAT B MAKPOPACIITMPEHHE,
BO3MOXHO, C BBITIOJTHCHUEM HEKOTOPBIX TEKCTOBBIX
TTOICTAHOBOK.

IMockonbky MakpooripeaesieHre, oopadaTsiBaeTCs Mepe TpaHCISIen
WA BMECTE ¢ Hell, MAaKpOKOMaHa, OTpeeieHHas! B MCXOIHOM MOJYyJe, MO-
JKeT YyIOTPeOISITHCS TOJIBKO B 3TOM UCXOTHOM MOJIYJIE U «HE BUTHA» U3 IPYTUX
UCXOAHBIX Momyneit. sl MOBTOPHO MCMOJIb3YEMBIX MaKpOOIpeaeaeHUt
00BIYHO CO3/aI0TCsl OMOIMOTEKM MakpoomnpeneaeHuii. B HeKoTopeix cucre-
Max (HampuMmep, z/OS) MaKpoKOMaHIbl 00€CIIEYMBAIOT CUCTEMHbIE BBIZOBBI 1
CYILIECTBYIOT Oorareiiiime 6MOJIUOTEKN CUCTEMHBIX MAaKPOOIIPEAeTIeHUIA.

Camoe oueBUIHOE TPMMEHEeHUE MAaKPOKOMAaH 1 — JIJIsI COKpAILEHMS 3a-
MUCU UCXOAHOI MporpaMMbl, KOTJa OfMH orepaTop MaKpOBbI30Ba 3aMeHSIET-
cs Ha MakpopacllMpeHue U3 IByX U boJjiee ornepaTopoB MporpaMMbl. B HeKo-
TOPBIX CAYYAsIX MAKPOPACIIMPEHUE MOXET JaXe colaepKaTh U eNMHCTBEHHbIN
orneparop, HO MPOCTO JaBaTh NEHCTBUIO, BBHITTOJHSIEMOMY 3TUM OMEpPaTOPOM
Oosiee MOHATHYI0O MHeMOHMKY. Ho Bo3aMoxkHOCTH Makpompolieccopa ropa3ao
mupe. Tak, olHa U Ta e MaKpoKOMaHJa ¢ pa3HbIMU MapaMeTpaMu MOXET
MPUBOAMTH K T€HEepalluM COBEPIIEHHO PAa3JIMYHBIX MaKpOpacIIMpeHuir — u
1o 00BbEMY, 1 10 COAEPKAHUIO.
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CpaBHEHUE MAKPOCPEACTB U MOANPOrpaMM

Hcnonb3oBaHre MaKpOCPEICTB BO MHOTOM ITOJOOHO MCIIOJIb30BAaHUIO
MOAIPOTPaMM: B 000MX CJTydasix MBI COKpaIllaeM 3aITMCh MCXOIHOTO TEKCTa 1
co3laeM MOBTOPHO MCTob3yeMble pparmMeHThl Koaa. (Hanpumep, B C/C++
BBI3OB TICEBAOMYHKIIMU HEOTIIMYUM OT BbI30Ba (DYHKIIUMU.)

IMpuHIMIUANBHBIE PA3TMUYXs MEXIy TTOAIIPOTpaMMaMi M MaKpOCpe-
CTBaMU:

O KomaHmel, peanusylolye MoaporpaMmy, COIepKaTcsi B Koaa
3arpy309HOrO MOMAYJISl OAMH pa3, a KOMaH/Ibl, peai3yIoIIre
MaKpPOBBI30B, BKIIIOYAIOTCSI B IIPOTPaMMY JUTS KasKIOTO
MPUMEHEHUST MaKPOBBI30Ba (MaKpOCPEICTBA TPEOYIOT GOJIbIIe
naMsTH).

0 BrImonHeHMe moamporpaMMEl TPeOyeT nepeaadu yIpaBieHUs
¢ Bo3BpatoM — KoMmaHabel Tuia CALL n RET, a komMmaHgs!
MaKpopacIINPeHMsI BKIIOYAIOTCS B OOIIYIO
TOCIeI0BATEILHOCTh KOMAH I IIPOTPaMMEBI (MaKpPOBEI3OBEI
BBITIOJTHSIIOTCS OBICTpEE).

Ecnu B MHOroyHKIIMOHAIBLHOM TOATIPOTPaMMe UMEETCs pa3BeTBIIe-
HUE B 3aBUCUMOCTU OT 3HAUYeHUII MapamMeTpoB, TO B 3arpy304HbBI MOMIYJb
BKJTIOYAETCS KOJI IIOATIPOrPaMMBI B IIOJTHOM 00beMe, 1aKe €CJIM B KOHKPETHOM
MporpamMMe peabHO UCTIOJIb3yeTCs TOJBKO OHA M3 BeTBE alropuTMa; B Ma-
KPOBBI3OBE B KaXJI0€ MaKpOpaclUIMpeHHe BKIIOYAIOTCS TOJBKO OINepaTophl,
ornpeaensieMble (HaKTUYECKMMU 3HAUYEHUSIMM TapaMeTPOB MaKpOBBLI3OBa
(9KOHOMMS U BpEMEHM 1 00beMa B MaKPOBLI30BaXx).

OOt UTOT CpaBHEHMSI: MAKPOCPEACTBA 00ECIICUNBAIOT HECKOJIBKO
GoJbIiee OBICTPONECICTBHE TIPH HECKOJIBKO OOJIBINMX 3aTpaTax mamsaTh. Ilo-
3TOMY OOBIYHO MaKPOCPEACTBA MIPUMEHSIIOTCS IIST OPOPMIICHUS CPaBHUTEITb-
HO HEeOOJBIIMX (hparMeHTOB TTOBTOPSTIOIIETOCS KOJa.
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HekoTopble BO3MOXHOCTU MAKpPOS3bIKa

Huxe MBI ormucbIBaeM HEKOTOpPbIE BO3MOXHOCTH MaKpOSI3BIKa, B TOM
WJIM MHOM (popMe peasin3oBaHHBIE BO Bcex Makpormpoiieccopax. Mbl, 0THaKO,
OpUEHTHpYeMCS TIpeXe Bcero Ha Makporipolieccop, He3aBUCUMBIN OT Ac-
cemOiiepa, ITOTOMY YTO B 3TOI KaTeropui pyHKIIMU MaKpoIlpolieccopa Jierde
OTpEIC/IUTD.

3aroAOBOK MAKPOONPEeAEAeHUs

MaKpOOHpCZ[CIICHI/IC JOJIKHO KaK-TO BBIACIATLCA B IPOTrpaMMeE, ITO-
9TOMY OHO BCE€T1a HAYMHACTCA C 3aroJioBKa.

3aro0BoK MeeT popMar, IMOJOOHBIN CICAYIONIEMY:
nMsa_makpokomanas MACRO cnmcok dopManbHbiX napameTpoB

HUMSI_MaKpPOKOMAH/IBI SIBJISIETCS 00513aTeIbHBIM KOMITOHEeHTOM. [1pu Ma-
KPOBBI3OBE 3TO MMs YIIOTpeOIsIeTcsl B 1ToJie MHEMOHUKHU omeparopa. MMeHa
MaKkpooIpeneeHnit, UMEIOIINXCS B MpOrpaMMe, TOJKHBI ObITh YHUKAJIbHBI.
OOBIYHO TIPU PACMO3HABAHMY MaKPOBBI30BA MOMCK MO UMEHU MaKpOKOMaH-
IIbI BeETCS CHavajia Cpeil MaKpooTpeAeeHU UMEIOIINXCS B TIPOrpaMme, a
3aTeM (ec/id B IporpaMMe TaKoe MaKpooIlpeae/ieHe He HaiileHO) — B OuOJIM-
oTeKkax MakpoornpeaeaeHuit. Takum odopa3oM, MMsI MaKpOKOMAaH/IbI, OTpe/ie-
JIEHHOM B MporpamMMe, MOXET COBMaaaTh C UMEHEM MaKpOKOMaH/IbI, OTpe/e-
JIEHHOM B OMOJMOTEKe, B 3TOM Cilydyae MaKpOKOMaHIa, OmpelejeHHas B
IporpaMme, 3aMeHseT Co00i OMOIMOTEUHYIO.

®opMabHBIE TAPAMETPBI UTPAIOT TY K€ POJIb, YTO U (hOpMaTbHBIC TTa-
pameTpbl nipotienyp/dyHkuuii. [Ipy 06paboTke MaKpoOBbI30Ba BMECTO MMEH
(bopMabHBIX MapaMeTPOB B TeJle MAKPOOTPeAeeHHUs MOACTABISIOTCS 3HaUe-
HUST HaKTUUECKUX MapaMeTPOB MaKPOBbI3OBA.

B pa3BuThix Makposi3pikax BO3MOXHBI TP (POPMBI 3a1aHUST TTapaMeT-

POB:
O MO3ULIMOHHAS;
1l KJIIOYeBasi;
a CMellIaHHasl.
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[1pu UCTIOTB30BAHUY TO3UIIMOHHOW (DOPMBI COOTBETCTBUE (haKTUIeC-
KUX TapaMeTpoB (hOPMABHBIM OMPEACTISICTCS MX ITOPSIKOBBIM HOMEDPOM.
(IMo3unmoHHast (opma Bceraa IPUMEHSICTCST IUTSI IIOATIPOTPaMM).

B nosuiimoHHo (hopMe KOJMUECTBO U TOPSIAOK ClieOBaHUS (haKTHUIe-
CKHMX MTapaMeTPOB MaKpOBbBI30Ba 1OJKHBI COOTBETCTBOBATh CITUCKY (hOopMalib-
HBIX TMapaMeTpoOB B 3arojloBKe MakpoornpeaeiaeHus. [Ipu ucnonb3oBaHUU
KJTI04eBOM (hOPMBI KaXKIbli (DaKTUUECKU I MMapaMeTp MaKpOBbI30Ba 3aaeTcCsl B
BUJIC:

MMA_NapameTpa=3HadeHne_napameTpa

B TakoM xe BUIie OHU ONMCHIBAIOTCS U B CITMCKE (hOpMaTbHBIX TTapame-
TPOB, HO 3[IeCh 3HAYEHHE_TNapaMeTpa MOXET OomycKaTbcs. Eciiv 3HayeHne_ma-
pamMeTpa B ciucKe (hopMaJIbHBIX TApaMETPOB He OIMYILEHO, TO 3TO — 3HAYeHUE
110 YMOJYaHU10. B MakpoBbI30BEe TTapaMeTphbl MOTYT 3aaBaThCs B JIIOOOM TO-
psAaKe, MapaMeTphl, UMEIOINe 3HAUEHUS TI0 YMOTYaHHIO, MOTYT OITyCKaThCs.

B cMemaHHOM (bopMe TIEPBLIC HECKOJIBKO IMapaMETpPOB IMMOAYHUHAIOTCSA
IpaBUJIaM TMO3ULIMOHHOM (l)OpMI)I, a OCTaAJIbHBIC — KITIOUYCBBIC.

B HekoTOpBEIX Makpormpolieccopax MeHa IMmapaMeTpOB HAUMHAIOTCS C
HEKOTOPOTO OTJIMYUTEILHOTO MPpU3HaKa (HarmpuMep, aMmrepcaiga — &), 4To-
051 MakpoIrpo1ieccop MOT OTJIMYUTE «CBOW» MMeHa (MMeHa, IoIJIeXKaIne 00-
paboTke mpu 00paboTKe MaKpOOIIpeAeICHMsI) OT UMEH, IOIJIeKaIINX oopa-
o6otke AccemOiepom. st MaxkpomnpoliecCopoB, KOTOPBEIE MBI OTHECIM K
KaTeTOpUM CUJILHOCBS3aHHBIX TAKOM MPU3HAK MOXET M He OBITh HEOOXOIM-
MBIM, TaK KakK Takoi Makporpolieccop o6pabaTbiBaeT Kak CBOM UMEHA, TaK 1
nMeHa AcceM0Oiepa. B mo6oM ciydae Bo3HUKaeT IpobjieMa paciio3HaBaHUS
HMEHU B Tejie MakpoolpeaeiaeHus. Harmpumep, eciu MakpoorlpeneieHue
nmeeT (popMasibHBIN napaMeTp &P, a B MaKpoBBI30Be YKa3aHO 1T HETo (hak-
THUYecKoe 3HaueHue 'X', To KaK J0oKHA oOpabaTbiBaThed noacTpoka '&PA' B
Tesie MakpoonpenenaeHusa? J1oykHa M 3Ta MOACTPOKa ObITh 3aMeHeHa Ha 'XA'
WX OCTaBJieHa 0e3 U3MEHEHUI?

Jloruka, KoTopoii ciaeayeT 00JbIIMHCTBO MaKponpoueccopoB B 3TOM
BoIpoce, TakoBa. & PA siBjsieTCs UMEHEM B COOTBETCTBUM € TTpaBuiamMu ¢op-
MupoBaHMs uMeH. [ToaToMy OHO He pacmo3HaeTcs Kak uMs &P u ocraetcs
0e3 u3mMeHeHuid. Eciiv Mbl XOTHMM, YTOOBI MOICTAHOBKA B 3TOM MOJACTPOKE BCe-
TaKu MMPOM301IIa, CJIeAYeT MOCTAaBUTh MPU3HAK, OTACJSIONIMI UM TapaMeTpa
OT OCTaJIbHOI YacTu cTpoku. OOBIYHO B KQUECTBE TAKOTO MPU3HAKA UCIIOJb-
3yeTcst Touka — .": '&P.A' 3aMeHsieTcs Ha 'XA'.

OKOHYOHME MAKpoonpeAeAeHuns

Ecnm y makpoonipeneneHus ectb Hadaso (orepatop MACRO), To y He-
r0, €CTeCTBEHHO, IOJIKEH ObITh M KOHell. KoHell MakpooIpeaeieHusI orpeie-
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nsietcst onepatopom MEND. Br1oT oneparop He TpeOyeT mapameTpoB. Mak-
poornpeneieHue, B3siToe B «ckookn» MACRO — MEND moxert pacriojiaratb-
cs B JIIOOOM MeCTe MUCXOJHOTO MOMIYJSI, HO OOBIYHO BCE MAaKpOOIpeAeTIeHUs
pa3MellaoT B Hayasle Uiu B KOHIIE MOIYJISI.

AOKQABbHbIE NepeMeHHble
MOKpoOonpeAeAeHus

HOCKOJTI)KY réHepanus MaKpopaCIIMpPEeHUA BEIACTCA IO HEKOTOPOMY
AJITOPUTMY, OTTMCAHHOMY B MaKpOOIIPECACICHU N, pCaIn3alnsl 9TOro aJropur-
Ma MOXET HOTpe6OBaTB COOCTBEHHBIX IIEPEMECHHBIX. Gyt INEPEMCHHBIC UMCIOT
CHJIYy TOJIbBKO BHYTPH JAHHOI'O MaKpOOIIPpEACICHNA, B MAKpOpaCIIMPEHUN HE
OCTaCTCA HUKAKUX «CJICAO0OB» IIECPEMEHHBIX MaKpOOIIPEACIICHU .

IMepeMeHHBIE MAKPOOIIPEACICHNSI MOTYT UCIIOJIB30BATHLCS IBYMS CIIO-
cobamm:

O HX 3HAYCHUS] MOTYT ITOACTABIISITECS BMECTO UX MMEH B TeX
ornepaTopax MaKpooIpeaeIeHHUS, KOTOPBIE MEPEXOIST B
MaKpOpacIIupeHne;

O MX 3HAYEHMSI MOTYT IIPOBEPSTHCS B YCIIOBHBIX OIEPATOPAX

MaKpOsI3bIKa U BIMATH Ha ITOCJIeI0BAaTeIbHOCTh OOPaOOTKU.

IMpu noacTaHOBKe 3HAUESHU I TMTePEMEHHBIX MAaKPOOTIpEAeIeHUSI B MaK-
popacipeHre paboTaloT Te Xe MpaBuia, YTO U TTPU MOACTAHOBKM 3HAYCHU I
rapameTpoB.

sl CMUTBHOCBSI3aHHBIX MaKpoIpoIlecCCOpOB HEOOXOMUMOCTH B JIO-
KaJIbHBIX TTEPEeMEHHBIX MaKpOOIpeIeIeHUSI, BMECTO HUX MOTYT HCITOJIb30-
BaThCsl IMEHa TIporpaMMBbl (ompeaessieMble mupekTroid EQU). i1 cuitbHO-
CBSI3aHHBIX M HE3aBHCHMBIX TTPOIIECCOPOB TIEPEMEHHBIM MaKpOOTpeAeICHUS
Y MMEHA TTPOTPaMMBI JOJDKHBI Pa3INIaThCs, IS 3TOTO MOXET MPUMEHSATHCS
TOT Xe MPU3HAK, YTO U IUIST TapaMeTPOB MaKpPOOIIPEICIICHUS.

OOBsBIEHNE JIOKATBHOW TMEePEeMEHHON MaKpOOIIpeAeTIeHUS] MOXET
MMeTb, HalIpuMep, BUIL:

nms_nepemerHoin LOCL HavanbHoe_3HauveHue (nocnegHee Heoba3aTenbHO)
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MprceanBaHne 3HOYEHUN NepPeMeEHHbIM
MOKpoonpeAeAeHUs

[TpucBanBaHuEe MOXET MPOM3BOAUTLCS ONEPATOPOM BUIIA:
nma_nepemeHHon SET BoipaxeHue

WIm

MMSA_NEepemMeHHon = Bbipaxexne

BoipaxkeHust, fomycTUMBIE TIPY TTPUCBAaWBAHWM, MOTYT BKJTIOUATh B Ce-
0s1 MMeHa TepeMEHHBbIX U TapaMeTPOB MaKpOooTpeaesieHNs], KOHCTaHTHI,
CTPOKOBBIE, apU(DMETHUECKIE U JJOTUIECKUE OTepalliy, (PYHKIIVH.

OCHOBHOI THIT oTiepalii — CTPOKOBbIE (BbIAEJEHHME MOACTPOKH, TTO-
HCK BXOXIEHUsI, KOHKaTeHalMs. etc.), TaK KaK o0paboTKa MaKpooIpeaeie-
HUST COCTOUT B TEKCTOBBIX MTOICTaHOBKAX.

CTpoKOBBIE Onepalnu 00bIYHO peanusylorcs B pyHkuusax. OnHako, B
HEKOTOPBIX CJIydasiX MOXKET IMOTPeOOBaThCs BHITIOJIHEHWE Hal TIepEMEHHBIMU
MaKpooIIpeAeIeHs orlepalii HECTPOKOBOTO THIIA.

Kaxk obecnieunTs BRIIOTHEHNUE TAKUX oIleparuii? MoXHO IIpeaIOoXUTh
JIBa BapMaHTa pPelleHUs 3TOi MpoOIeMBbI:

O BBectu B onepaTop 00BSABICHMS IEPEMEHHOM
MaKpOOIIpeNeIeHUs onpeneIeHue ee Tha. [1py BEITOTHEHUH
orepaluii JOJDKHO MPOBEPSITHCS COOTBETCTBUE TUITOB.

u Bce nepeMeHHbIe MaKpOOTIpeIeJICHUSI UMEIOT CTPOKOBBII THTI,
HO TIPY BBIYMCJIEHUU BbIpAXEHUI1 aBTOMAaTUYECKU
Mpeo6pas3yoTcs K TUIY, TpeOyeMOoMY JUIsl TaHHOMW orepalun
(TIpy TaKOM MpeoOdpa3oBaHUM MOXET BOBHUKATD OIIMOKA).
Pesynbrar BhIpakeHUsl aBTOMaTUYECKU TTpeobpasyeTcs B

CTPOKY.
Kaxk npaBuiio, onepaiuy nMprucBanBaHWsI MOTYT MPUMEHSITBLCS K Tapa-

MeTpaM MaKpOoomnpeaeJeHUsI TOUHO TaK XKe, KaK v K TIepeMEeHHBIM MaKpOoTIpe-
JIeIeHUSI.
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ITAOGOAbHbIE NepeMeHHble
MOKpoOonpeAeAeHus

3HavYeHMS JIOKAJTBbHBIX IEPEMEHHBIX MAaKPOOTIPEICTICHUS COXPAHSIOTCS
TOJTBKO TIPU 00pabOTKe MaHHOTO KOHKPETHOTO MaKpOBBI30Ba. B HEKOTOPHIX
CJTyJasiX, OJTHaKO, BOSHUKAET HEOOXOMUMOCTh, YTOOBI 3HAYCHUE TTEPEeMEHHOMN
MaKpooTIpeeeHNs ObUTO 3aITOMHEHO MaKpoIpo11ecCOpoM U UCTIONb30BaHO
TIPY CJICIYIOINICH MTOSIBJICHUU TOU e MaKpOKOMAaHIIbl B TaHHOM MomyJte. Jls
3TOTO MOTYT OBITh BBENIEHHI TJI00ATEHBIE TIepeMEHHBIC MaKpOOIIpeIeSICHUS (B
CWJIBHOCBSI3aHHBIX MakKporipolieccopax B HUX OTSATh-TaKU HET HEOOXOIMMO-
CTH).

OObsIBIeHUE TJI00AJbHOM IEPEeMEHHOI MaKpOOIIpeOeIeHUS MOXET
UMETh, HaIpUMEp, BUL:
nMa_nepemeHHol GLBL HavanbHoe_sHadeHue (nocnefgHee HeobA3aTeNbHO)

[NpucBanBaHve 3HAYCHUI TJIOGATBHBIM TIEPEMEHHBIM MaKpOOTIpe/e-
JICHUS BHITIOTHSETCS TaK e, KaK U JIOKAJTbHBIM.

YHUKOAbHbIE MEeTKM

B HEKOTOPBIX ClTydasx OIepaTopbl MAIMHHBIX KOMaH/I, UMEIOIIMXCS B
MaKpOOTpeIeIeHNH, TOJIKHBI ObITh TTOMEUEHBI, HATIPUMED, UIS TOTO, YTOObI
repenaBaTh Ha HUX yrpaBieHue. Eciiu TpUMEHUTD ISl 3TUX LieJieil OObIYHYIO
METKY, TO MOXET BO3HUKHYTh OIIMOOYHAs cuTyaumsi. Eciu MeTka B Makpo-
onpele/IeHUM UMeeT OObIYHOE UMs, U B MOJYJIe JaHHAsT MaKpPOKOMAaH/Ia BbI-
3bIBAETCS Ba pa3a, TO OyleT CreHepUpPOBaHO IBa MAKPOPACIITUPEHYSI, U B 000-
Mx Oy/eT MeTKa ¢ 3TUM UMeHeM. YToObl n36eXKaTh CUTYallMi HEYHUKATbHOCTH
METOK, B MAKPOSI3bIKE CO3/IaeTCSI BO3MOXHOCTD OTPEeISITh METKHU, JIJIST KOTO-
PBIX (hOPMUPYIOTCS YHUKATbHbIE MMeHa. OOBIYHO MMST TaKOW METKU MMEET
TOT e OTJUYUTEIbHBIN MPU3HAK, KOTOPHI UMEIOT MapaMeTpbl U MepeMeH-
HBIE MaKpooTnpeaeaeHus. Kaxmyio Takyo MeTKy Makpormpoleccop 3aMeHsIeT
METKOM ¢ YHUKAJTbHBIMU UMEHEM.
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YHUKaJbHOE UMSI METKH MOXKET (popMuUpoBaThest hopMate, og00HOM
cleayrnemy:
&ima. nnnnnn

Tle — Nnnnnn — 41cJio, yBeJWYMBaroleecs: Ha 1 ISt Kaxka0# ciaemayro-
1IeW YHUKUTbHOM METKHU.

Jlpyroit BO3BMOXHBII crioco0® (popMupoBaHUsI, HATIPUMED:

MA&SYSNDX

rne SYSNDX — npenycraHOBIEHHOE UMsI, UMEIOIIee YU CIOBOE 3HaUe-
Hue, HaunHaromeecs ¢ 00001 n yBeanmunBaronieecs Ha 1 U1t Kaskaoi CIemaylo-
IIEW YHUKAJIbHOM METKHU.

Crenyiouiue omneparopbl Makposi3blka BAUSIIOT Ha MOCJIEN0BATEIb-
HOCTbh 00pabOTKM OIepaTopoB MakpooripeaeeHus. B tex win uasix Makpo-
MPOLIECCOPaX UMEETCS TOT WU UHOU HAOOP TaKUX OMEpPaTopoB.

Oneparop 6e3yCAOBHOIo nepexoAd 1 MeTKu MAaKpoonpeAeAeHus
Bo3MoxxHb1ii popMaT ornepaTopa:
MGO makpomeTka

KoHI1enTyaabHO BaKHBIM TOHSITUEM SIBJISIETCS MaKpoMeTKa. Makpo-
MeTKa MOXKET CTOSITh Iepel orepaTropoM Makposi3blKa WIM TIepell oIlepaTo-
poM si3bika AccemOiiepa. MakpoMeTKH He MMEIOT HUYETO ODILEro ¢ METKAMU
B nporpamme. Ilepenaya yrpapieHUsI HA MAKPOMETKY O3HAYaeT TO, YTO MPU
00paboTKe MaKpoOmpeaeaeHHs CAeAYIOUIUM OyneT oopadaTbiBaThcs Olepa-
TOp, MOMEYEHHBIII MaKpOMETKON. MaKpOMETKM NOJKHBI UMETh KaKOR-TO
MPU3HAaK, 110 KOTOPOMY MX MMEHA OTIMYAJIUCh ObI OT UMEH ITPOrpaMMBbI U Tie-
peMeHHBIX MakpooInpeneaeHust. Harpumep, eciii nMeHa nmepeMeHHBIX MaK-
poorpeneeH!sT HAaYMHAIOTCSI ¢ CUMBOJIA &, TO UMSI MAKPOMETKM MOXKET Ha-
YyuHaThcA ¢ &&.

Oneparop YCAOBHOIo nepexoad
Bo3MoxxHbIli popMaT ornepaTopa:
MIF yCnoBHOe_BbipaxeHue MakpomeTka

Ecnu ycioBHOe BbIpakeHUWE MMeET 3Ha4eHUEe «HMCTUHa», 00paboTKa
MEePexXOaUT Ha OoIepaTop, MOMEYEHHBIIT MAKPOMETKOM, MHaUYe oOpabaThiBaeT-
cs CIeNYIOUIUiA OMepaTop MaKpoompeaeeHusl. Y CIoBHbIe BbIpakeHUs Gop-
MUPYIOTCS 110 OOBIYHBIM MPaBUJIaM SI3bIKOB IIPpOrpaMMKUpoBaHus. B HUX MoryT
YIOTPeOISAThCS TTapaMeTphl U IIEPeMEHHbBIE (JIOKaJIbHBIE U TJ100aJIbHbIE) MaK-
pooripene/ieH!sI, KOHCTAHThl, CTPOKOBbIE, apu(pMeTUUECKUE U JIOTUYECKUE
orepaluy U, KOHEYHO Xe, ornepaly CpaBHEHMSI.

Kpome Toro, B coctaBe Makposi3bIka 0OBIYHO UMEIOTCS CIIeIIMaTbHbIC
(yHKIIMM, TTO3BOJIAIONINE PACIiO3HABATh THUIT CBOMX OIEpaHIOB, HallpuMep:
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ABJIACTCA JIU onepaHJ] CTPOKOBLIM MPCACTABICHUEM YUCia, ABJACTCA JIU OIIC-
paHd UMEHEM, ABJIACTCA JIM OII€paHd UMCHEM PErucTpa.

YcAOBHblE GAOKU
Bo3Mox#EIii popMar orepaTopa:

IF ycnoBHOe_BhIpaxeHue
onepaTopb_makpoonpeaeneHusa_6nok1
ENDIF

ELSE
onepaTopb_MakpoonpeaeneHnsa_6nok2
ENDIF

Eciu ycnoBHOe BbIpaxkeHHE UMEET 3HAUYEHUE «MCTUHAa», 0OpadaThiBa-
I0TCSl omepaTopbl MakpoorpenejeHus oT orneparopa IF mo omepartopa
ENDIF, nnauye o0pabaTbIBalOTCsl ONlepaTopbl MaKpOOIIpeaeeHUs OT orepa-
topa ESLE no onepatopa ENDIF. Kak 1 B si3bIKax IporpaMMupoBaHusI 0JIOK
ELSE — ENDIF He sBasieTcst 00s13aTeIbHbBIM.

YcnoBHEIE BRIpaXKeHMsI OIMMCAHEI Bhilie. OOBIYHO ITPeayCMaTPUBAIOTCS
creuyraabHbie (DOPMBI:

IFDEF umga

IFNDEF wnmsa
IIPOBECPAIOIINE ITPOCTO OIIPEACICHO NN HE ONPEACTICHO JaHHOC UMSI.

OrnepaTopsl YCIOBHBIX OJIOKOB TOBOJBHO YacTO SIBJISIIOTCST HE OTIepaTo-
pamu Makpos3biKa, a TMPEeKTUBAMU CaMoTo SI3bIKa AcceMbiiepa.

Oneparopbl NOBTOPEHUN

OnepaTopsl ITOBTOpeHUIA Makposi3biKa (WX AUPEKTUBBI IOBTOPEHUM
s3blka AcceMOJjiepa) 3acTaBIISIIOT IOBTOPUTH OJIOK OIIEPAaTOPOB KMCXOTHOTO
TEKCTa, BOBMOXHO, ¢ MOIU(MDUKAIIUAMYU B KAKIAOM MOBTOpeHUU. OTniepaTophbl
TMOBTOPEHMIT UTPAIOT POJIb OTIEPATOPOB IIMKJIA B SI3bIKAX MPOrpaMMUPOBAHUSI,
OHU HE SIBJISIIOTCSI 00sI3aTeIbHBIMM JUISI MaKpPOSI3bIKa, TaK KaK IIUKJI MOXKHO
00€eCIIeYnTh U YCIOBHBIM MEPEXOIOM.

Kax u B s13pIKax IporpaMMUpPOBaHUsI, B MaKposI3bIKe MOXET OBITh He-
CKOJIbKO (DOpPM OTIepaTopoB IMOBTOPECHUS, TIPUBEICM HEKOTOPHIE (HE BCE) M3
BO3MOXHBIX (hopM:
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MDO BbipaxeHue

610K_0nepaTopoB_MakpoonpeaeneHms

ENDMDO

BhIpaXXeHUE TOJLKHO MMETh YMCJIOBOM pe3ynbTaT, oOpaboTka OJioka
OI1epaTOPOB MOBTOPSIETCS CTOJBKO pa3, KAKOB Pe3yJbTaT BHIUYMCIEHUS BbIpa-
KEeHUS.

MDOLIST nepemeHHas_makpoonpeaeneHus,

CMUCOK_BbIPAXEHNI

6n0K_onepaTopoB_MaKkpoonpeaeneHus

ENDMDO

obpaboTka 0JIOKAa OmepaTOpOB ITOBTOPSIETCSI CTOJIBKO pa3, CKOJIBKO
3JIEMEHTOB MMEETCS B CIIMCKE BBIPAXEHUW, MPU 3TOM B KaXIOM MUTEepalluu
MNEePEMEHHON _MAaKpOOIpeaeJIeHU MPUCBAMBACTCS 3HAYEHUE OYEPEIHOIO
3JIEMEHTA U3 CIMCKA_BBIPAXEHUMA.

MDOWHILE ycnoBHOe_BbipaxeHue

610K_onepaTopoB_MakpoonpeaeneHums

ENDMDO

obpaboTKa 0JI0Ka OIlepaTopOB MOBTOPSIETCS A0 TEX MOp, ITOKa 3HaUe-
HUE YCIIOBHOTO BBIPAXEHUSI — «UCTUHA».

Bbipcaya coobLeHuns

IIpy BO3HMKHOBEHUM OLIMOOK WJIM CUTYyalMid, TPEOYIOLIUX TpEemy-
MPeXAeHUS TTPOrPaMMUCTY B JIMCTUHT JOJIKHO BBIBOOUTHCS coobieHue. Ec-
JIM B pe3yJIbTaTe OIIMOKY MPOrpaMMKCTa, HAITMCABIIErO MaKpooTpeaeaeHue
WJIA MaKpOBBI3OB OyIeT CreHeprMpoOBaH HETMPABUJIbHBIN KOI MporpaMMbl Ha
sa3bIKe AcceMObiepa, To 9Ta olKnbKa OyaeT BISIBJIEHA TOJIbKO AcceMOJIepoM Ha
9Tare TPaHCISIIUK TTporpaMMbl. OIHAKO BBITOJHEE BBISBIISATH OINMOKY He Kak
MOXHO 00Jie€ paHHMX 3Tarax MOATOTOBKM IMPOrpaMMbl, B MaKposi3bIKe O -
OouHBIEC cUTYyalMU (OIITMOKY B MapaMeTpax U T.11.) MOTYT ObITh BBISIBJICHBI IIPU
TTOMOIIIM YCJIOBHBIX OMEPaTOpOB MM OJIOKOB, a IJis BbIJA4M COOOIIEHUs 00
OIIMOKE MOJIKEH CYIIEeCTBOBATh CIIELIMANIbHBIN orniepaTop Makpos3bika. Pop-
Mart TaKoTOo orepaTropa MPUMEPHO CIIEeTYIOIINIA:

MOTE koa_cepbe3HocTn, Koa_ounbku, coobueHue _06_owmbke

KOJI_Cepbe3HOCTH — YUCJIOBOM KO, OIPEHCNSIOUIMIA BO3MOXHOCTD
MPOAOKEHUS pabOThI MPU HAJIMYUY CUTYallMU, BbI3BABIIEH COOOILLIEHUS.
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JOJKHBI NHANTMUPOBATLCA, KAK MUHUMYM, CJICAYIOIIUEC CUTYyallu:

O paboTta Makpornpoiieccopa MOXET ObITh ITPOIOJIKEHA, 110
OKOHYAHMH €€ MOXET BBIIOJIHSATHCS aCCEMOIMPOBAHNE;

a pabota Makporpoliieccopa MOXeT ObITh IIPOAOJKEeHAa, HO
acceMOJIMPOBaHKE BBITIONHSTBLCS HE MOXKET;

O paboTta Makporporieccopa He MOXeT ITPOTOJIKAThCS.

KOJ_OHIMOKM — YKCIIOBOM KOJI, CIIyXXallluii, HalipuMep, IJIsT TTOrcKa
pa3BepHYTOTO OMMCAHUS COOOIICHUIM W AEUCTBUI TTPU €T0 BO3HUKHOBEHNH B
nokymeHTe «COoOoOIIeHS TTPOrpaMMBbI»

coo0mIeHHe_00_Omu0Ke — TeKCT, [IeYaTaeMblii B IUCTUHTE

3asepLueHue o6paboTku

O06paboTka MaKpooTpeaeeH s 3aBepIlaeTcsl MPU TOCTUXKEHUU Orle-
patopa MEND. OnHako, NOCKOJIbKY aIrOpUTM 00pabOTKM MaKpoOoIpenesie-
HMST MOXET Pa3BETBIISIThCS, JOKHA ObITh IPEAYCMOTPEHA BOBMOXHOCTD BbI-
Xofa U3 o0paboTKM W A0 AOCTHXXEHHUsI KOHI[Aa MakKpoomnpeleaeHus. Drta
BO3MOXHOCTb obecrieunBaeTcst onepatopoM MEXIT. Onepangom aToro orne-
paTopa MOXeT ObITb KOJI_ CEPbe3HOCTH.

KomMmmeHTapumn makpoornpeAeAeHus

Ecimm B TeKcTe MaKpoOoIpeneeHUsT UMEIOTCSI KOMMEHTapuu, TO OHU
MepeXoIsAT B MaKpOpPACIIUPEHUE TaK Ke, KaK U OTepaToOpbl MAIIMHHBIX KO-
MaHJI U OupeKTuB AcceMOiepa. OmHako, JoJKHA ObITh oOecrieyeHa U BO3-
MOXHOCTh YMOTpeOJeHUs] TaKUX KOMMEHTapHeB, KOTOPhIE HE TMepeXoIsiT B
MaKpopacIiupeHne — KOMMEHTapu#, KOTOPbIe OTHOCSITCST HE K CaMOW TTpo-
rpamMMe, a K MaKpoOoTIpeeJICHUIO 1 TTOPSIIKY ero 00paboTku. Takme KoMMeH-
Tapuu JOJKHBI 00J1a1aTh HEKOTOPBIM OTJIUYMTETbHBIM ITpHU3HaKoM. Bo3aMoxk-
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HbI CII€IMAJIbHbIC TUPEKTUBLI AcceM6nepa, OIMPECACTAIOIINEC PEXKUM IICHaATU
KOMMCHTApUEB MaKpOOIIPEACICHMUA.

MakpopacwmpeHusa B AMCTUHIe

Kak yxe HeogHOKpaTHO TOBOPUJIOCH, MaKpOpaCIIMpeHUsT ist Accem-
0j1epa HEOTIMYMMEI OT MPOTPAMMHOTO TeKCTa, HAIMCAaHHOIO ITpOrpaMMMC-
TOM «CBOeil pyKoit». Ho mporpamMmMmucTt, aHaau3upyst JUCTUHT IIPOTPaMMEI,
KOHEYHO, JOJDKEH BUICTh MaKpPOPACHIUPEHMST Y OTJIMYATh MX OT OCHOBHOTO
TexcTa. Kak mpaBmio, mupeKTuBbl AcceMOJiepa, yIpaBiisionye IeYaThio JIUC-
THHTA MIPEeTyCMaTPUBAIOT PEXUM, ITPY KOTOPOM MaKpopacIlipeHue He reda-
TaeTCsI B JIMCTUHTE, a TIeYaTaeTCs TOJbKO MaKpPOKOMAaH/Ia U PEXXUM, IIPA KOTO-
POM B JIMCTUHTE TIeYaTaeTCcs U MaKpOKOMaHIa, M ee MaKpopacIIupeHne, HO
oIepaTopbl MaKpOpACIIMPEHUST TOMEYAIOTCSI KAKMM-JIMOO CHEUaIbHBIM
CHMBOJIOM.

CTpyKTYypbl AGHHBIX MaKponpoueccopa

Ana scer obpaboTin

Tadnuua
MaKpOOnpeSeneHHi Ana 0BpaboTkW Kakgamn MaKkpoBLIF0ES
Tafnuua
Tabnuua MMeH napameTpoe
MAKpOONpEaeneHWA
Makpo- TafnWua NokaneHex
Tafnuua mobansHenx ‘-—-—. npoueccop NepemMEHHEX
NepeMEHHB / \
Tafnuua MeTok
MHaeke RETHIT L ERELTE]
YHUEAMBHEX METOK
Tabnmiia MakpooImpeaeIeHnii, CTPOTO TOBOPSI, He Tabiuiia, a IIPOCTO
MacCHB CTPOK, B KOTOPBI 3aMMCHIBAIOTCS TEKCTHI BCEX MaKpOOIpeaeJIeHUI

(ot onnepatopa MACRO no onepatopa MEND), HalimeHHBIX B 0OpabaThIBac-
MOM MOJIyJIe.

Tabnuiua uMeH MakKpooIlpeaeaeHU CONepXUT MMeHa MaKpOOoIIpeae-
JICHUI U yKaszaTeJb Ha pa3MellleHue TEeKCTa MaKpOooIpeaeaeHusl B Tabiulle
MakpooIipeeeHuit, Kak MoKa3aHo Ha pUCYHKeE.
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Tabnuua
WMAKPOONPESE AEHHA

TekcT makpo

Tabnuua MMEH MAKPOONPELE NEHWIA TeKCT Makpo2
Mg Adpec e madaiue
axpoonpedenenus | MaKXpooRpe ]
makpol <
Makp o2 - TekeT MakpoM
FETER —
CeofogHo

Bce T:':16J'[I/I]_[I)I NMCIOT HepeMCHHBIfI pa3MEpP U 3aI10THAIOTCA B ITPOLIEC-
ce paGOTI)I. I/IHI[GKC YHUKAJIBbHBIX METOK — YHCJIO, UCITOJIB3YEMOC IJIA (l)OpMI/I-
poBaHUA yHPIKaJ'[I:HOﬁ HYaCTu UMCH METOK, BCTPpECUYAIOIIMXCA B MAaKpPOOIIPEIAC-
JICHUAX

J11s1 06pabOTKM KaXKIOro MaKpOBBI30Ba CO3AAI0OTCS:

0 Tabauiia mapameTpoB, coaepkaiiasi MHGOPMALIUIO O
TmapaMeTpax MaKpOOTpeIeICHMS.

O Tab/mua JOKaIbHBIX IIEPEMEHHBIX, COAEPKALLAST
MHGOPMALIUIO O JIOKAIBHBIX IIEPEMEHHBIX MAKPOOIIPEaEIIe-
HMSL.

CTpyKTypa 3THUX TaOJIMIL — TaKasl Xe, KaK ¥ TaOJIULbl TJI00aJbHBIX Me-
PEMEHHBIX, 9TH JIBE TaOJUIIBI MOT'YT ObITh OObeAMHEHHI B OJHY TaOIUIly ITapa-
METPOB U JIOKAJIbHBIX TIEPEMEHHBIX.

AAroputm pabotbl Makponpoueccopa

OueBUIHO, YTO Korma Makpompolieccop o6pabaThiBaeT MaKpOBBI30B,
OH yXe JOJDKeH «3HaTh» MaKpOOIIpeleiecHre TaHHOW MaKpoKOMaHIbI. JIyst
00eCTieyeHUsT 3TOTO TaGIUIIBI MAaKPOOIIPEIeICHU M MIMEH MaKpOOIIpeesie-
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HMIA JOJDKHBI OBITh CO3IaHBI 0 Hayajia 00paboTK1 MaKpOBBI3OBOB. [1oaToMy
Maxporporieccop J0JDKeH COCTOSITh U3 ABYX IMPOXOI0B, Ha MIEPBOM IPOXOJIE
CTPOSITCS TaOJIUIBI MaKpPOOTPEIeICHN W MMEH MaKpOOIpeneaeHU, a Ha
BTOPOM OCYIIECTBJIsIETCS] 00paboTKa MaKpOBBI30BOB. Ecii Makpoormnpemesie-
HMSI COCPEIOTOYCHBI B HaYajle KCXOMHOTO MOMYJIsS, TO MaKpoIpoleccop Mo-
XeT OBITh M OMHOIIPOXOAHBIM. HIKe MBI IPUBOIUM aJIrOPUTM paGOTHI 2-TIPO-
XomHOTOo Makpormnpoliieccopa, MPH 3TOM MBI UCXOIMM M3 CJICIYIOIINX
MIPEIIOCHUTOK:

0 Hair Makpomnpolieccop SIBISIETCS HE3aBUCUMBIM OT
AcceMbiepa;
0 TabJIM1Ia TTapaMeTPOB 00bEAUHSIETCS ¢ TaOIUIIEH JTOKATbHBIX

TepeMeHHbIX, B IaJIbHENIIIEM Mbl Ha3bIBaeM O0bETMHEHHYIO
TaOJIUILy TaOIULIEH TOKATbHBIX IEPEMEHHBIX;

0 orepaTopbl Makposi3bika BKIo4aoT B cebss: MACRO,
MEND, MEXIT, MNOTE, LOCL, GLBL, SET, MGO,
MIF;

O 00eCITeYnBaloTCs JIOKAIbHBIE U TIIO0ATbHBIE TIEpEMEHHBIC

MaKDOOHDGHGHeHHﬁ, YHUKaAJIbHBIC METKU.

AJITOPUTM BBIIOJHEHUS 1-T0 mMpoxoaa CIeayIOLIIA:
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Baok1: 1-it mpoxox Makpomnpolieccopa

Buok2: MHunmanuzanysi: OTKpbITUEe UCXOTHOTO (haiiyia, co3aaHue my-
CTBIX TaOJIUL, IPU3HAK «00paboTKa MaKpOOMpeaeIeHUs» YCTaHABIU-
Baetcs B FALSE.

Baok3: UteHue creayoleil CTpOKY UCXOIHOTO (haiiyia ¢ IpOBEpKOit
KOHIIa ¢haiina.

baok4: Ecav mpu yTeHUU CTPOKU HaiiieH KoHell (haiijia, BBIBOIUTCS
coob1eHrne 00 olIrbKe, 3aKpbIBalOTCS (paiijibl, 0CBOOOXKIAETCS Ma-
MSITb...

BaokS: ...u Makpormnpoiieccop 3aBepiiaeTcs ¢ IpU3HAKOM OIITHOKM.

Buok6: Eciiu koHell ¢aiiia He JOCTUTHYT, BBIMIOJIHSIETCS JIEKCUUYEC-
KU pa300op MPOYMTAHHON CTPOKHU C BBIASIEHUEM UMEHU U MHEMOHH -
KU OTepalui.

Baok7: Anroputm Makpomnpolieccopa pa3BeTBISIETCSI B 3aBUCUMOCTH
OT MHEMOHUKU OIepalnu

biok8: Ecin mHeMonuka onepaiiii MACRO — 3aroioBoK Makpo-
orpezieJieHus, TO B TaOIWIy UMEH MaKpOOIIpeAeIeHUI 3aHOCUTCS
UMSI, HAXOMSIIIIEECS B 9TOM OIlepaTope M HavaIbHbIN aapec CBOOOAHOI
obsiactu B Tabnuiie MmakpoonpeneneHuit. (I1pu 3aHeceHUn UMEHU B
TabIMIly UMEH MaKpOOTIpeeIeHUI TTPOBEPSIETCS, HET JIU yKe B Ta0-
JIN1IE TAKOTO UMEHU, €CJIN €CTh — OIINOKa)

Bnok9: Onepatop MACRO 3anuceiBaeTcst B TaGJIKMIy MaKpOOIpee-
JICHUM.

Baok10: IMpusHak «06paboTKa MaKpoOOoNpeAeaeHUs» yCTaHABIMBAETCS
B TRUE.

baok11: Ecniu muemonuka ornepaimu MEND — koHen makpoorpe-
JIeJIEHU ST, TO OTIepaTop 3aMKMChIBAETCS B TAOJUILY MaKpOOTIpeaeie-
HUIA...

Bnok12: ... mpu3HaK «00paboTKa MaKpOOIpeIeICHUS» YCTaHABIMBA-
etcst B FALSE.

baok13: Eciu mHemoHuKa orepaiiui END — KoHelr mporpamMmmel, TO
MPpOBEPSIETCS] YCTAHOBKA MPU3HAKA «00pab0TKa MaKpOONPEACTEHUSI».

Bbaok14: Ecim arot nmpusHak ycraHosieH B TRUE, T.e., KoHelr rpo-
rpaMMBI BCTPETHIICS O OKOHYaHUSI MaKPOOTIpEIeIeHs, TO BHIBOAMT-
cs1 coobIIeHre 00 OIMOKe, 3aKPHIBAIOTCS (DaiAIbl, OCBOOOXIACTCS
MaMsITh...
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0 Baok15: ...u Makporpolieccop 3aBepllaeTcsl ¢ MpU3HAKOM OLIMOKH.

0 Baok16: Ecnu sToT npusHak ycraHoBieH B FALSE, To BeIoONHSIIOTCS
3aBepllalolre ONepalni ...

O Buok17: ... 3akaHunBaeTcs 1-it mpoxoa Makpormnpolieccopa.

0 Bbaok18: ITpu 110601t Apyroit MHEMOHKKE orepaTopa MpoBepsieTcs yc-
TaHOBKa MpPU3HaKa «00paboTKa MaKpOONpeaeaeHUSI».

O Baok19: Ecim sToT mpusHak yctaHosieH B TRUE, To omeparop 3a-

MUCBIBAETCS B TAOIMITY MAaKpOOIIpeaeIeHNI, eCJTA MPU3HAK YCTAaHOB-
neH B FALSE, 1o oniepaTop nrHopupyercss MakpoIIpoLecCopoM.

AJITOPUTM BBIIOJIHEHUS 2-TO MPOXOAa CICTYIOLIMIA:
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Baok1: 2-it mpoxoa Makporipolieccopa

Bbnok2: HauanbHble YCTAHOBKM: OTKpPBITHE (haiijIoB, CO3MaHUE TTYCThIX
tabmui. [Ipu3Hak pexxuma o0pabOTKM yCTaHABIMBAETCS B 3HAUCHIE
«00paboTKa MpOorpaMMbI».

Bnok3: [TpusHak KoHLIa 06pabOTKU yCTaHOBJIEH?

Bbaok4: Ecnu mpuszHak KOHIIa 00pabOTKM YCTaHOBJIEH, BBITTOJHSIIOTCS
3aBeplUIalolIe ONEePaLUU...

BaokS5: ...u pabora Makporipoleccopa 3aKkaHIMBaeTCs.
Buok6: BeinosHsieTcst pa3dop CTPOKU.
baok7: [1posepsieTcs mpu3HaK pexuma oopaboTKH.

baok8: Eciu mpu3Hak pexrma yCcTaHOBJIEH B 3HAUeHUE «00paboTKa
MaKpOOTIpeeeHUsI», TO TPOBEPSIETCS MHEMOHMKA OTepaTopa.

Bnok9: Eciii B pexkuMe 00paboTKU MaKpOOIIpeAeIeHNS] BCTPEUaeTCs
mHemMoHuKa MEND, To pexum nepekioyaeTcs B «00paboTKa Ipo-
IrpaMMBbl», BCE TIPOYME OTIEPATOPHI B PeXXKUMe 00pabOTKU MaKpOOIIpe-
NIeJIeHUsT UTHOPUPYIOTCSI.

Bbaok10: Ecinu npusHak pexuma padoThl yCTAHOBJIEH B 3HAU€HUE «00-
paboTKa MporpamMMbl», MPOUCXOIUT BETBJIEHUE AJITOPUTMA B 3aBUCHU-
MOCTHU OT MHEMOHUKHU OflepaTopa.

Bbaok11: O6pabdotka oneparopa MACRO 3akiouaercs B yCTaHOBKE
pexmMa o6paboTKH B 3HAYeHHE «00pabOTKa IIPOrpaMMED».

Buok12: O6pabdotka nupekTuBbl Accembiiepa END 3akinouaercs B
YCTaHOBKE MpPU3HaKa OKOHYaHUsI pabOThI M BBIBOJIE OIEpaTopa B BbI-
XOIHOM (paii.

Baok13: JIiobas npyrass MHEMOHMKA UIeTcsl B Tabiauie MallIMHHBIX
koMaHn u B Tabnuiie nupekTuB Accem6Oepa. Ecim MHeMoHMKa Hali-
JIeHa B OJHOM U3 3TUX TabJIUII, TO...

Baok14: ...omepaTop NpocTo BEIBOAUTCS B BBIXOXHOM (haii.

Buok15: Eciau onepaTtop He SIBIISIETCSI OIIepaTOpOM sI3bIKa AcceMOJie-
pa, TO IIPeIoJaraeTcsi, YTo TO MaKpOBBI30B M COOTBETCTBYIOIIEE
MHEMOHUKe UMs ulieTcs B Tabauiie *MeH MakpooIpeaeeHU .

Bbaok16: Ecu ums He HaitneHo B Tabnuiie MMeH MaKpOOTpeaeIeHU,
TO OHO UIIETCS B OMOIMOTEKaX MaKPOONPEeAEIEHUIA.
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0 Baok17: Ecnu umst He HaitneHo U B OMGIMOTeKax MaKpooIipeaesie-
HUI1, BbIpabaThIBaeTCs COOOIeHME 00 OIIMOKE U YIIpaBIeHUE Tepena-
€TCs1 Ha YTeHUeE CJIEAYIOIIEero orepaTopa MporpaMMal.

0 bnok18: Ecnu nMs He HaiineHo B OMOIMOTeKax MaKpOOoIpeaeeHu ,
COOTBETCTBYIOIIIME 3JIEMEHTHI BKJIIOUarOTCS B Tabiuily MMeH Makpo-
orpenesieHUi U B Tabiuily MakpoompeneaeHU .

0 Baok19: Eciu ums ectb B Tabauiie MakpooTpeaeaeH!iA, BHITTOTHSIET-

cs1 06paboTKa MaKpOBBI30Ba, IIOCIIE Yero yIpaBicHUe IepeaaeTcs Ha
YTEeHHUE CJICAYIOIIEro oIepaTopa MPOrpaMMBbL.

AJITOPUTM 00pabOTKI MaKpPOBBI30Ba CIICAYFOIIIMIA:

ok

= &
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a Buok1: O6paboTka MakpoBbI30oBa. Ha Bxoie 3Toro Moayst eCTh HO-
Mep 2JieMeHTa B Tabsuile MMeH MakpooIpeneaeHu i U pa3o0paHHbIi
TEKCT OTlepaTopa MaKpOBbI30Ba.

0 Baok2: Coznanue mycThix: Tabmuiibl JOKaIbHBIX IepeMeHHBIX, Ta0-
JIMLIBI METOK.

0 Buok3: UreHue nepBoii cTpoku 13 Tabauibl MAKpOOIIpeaeAeHUM 110
agpecy, 3alIlMCaHHOMY B 3JieMeHTe Ta0Juile UMeH MaKpOoIIpeaeie-
HU#. (31ech U 1ajee MbI MOApa3yMeBaeM, UTo MOCIe YTEHHS odepe-
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HOI CTPOKM MaKpOOTpeAeeH sl yKa3aTeib s CAeAYIoUIero YTeHUsI
yCTaHABIIMBACTCS Ha aipec CJACIYIOIIe CTPOKH, €CJIU OH He U3MEHEH
SIBHBIM 00pa3oM.)

Bbunok4: [TpoBepka mapamMeTpoB: corocTaBiieHue (akKTUIeCKUX nmapa-
METpPOB BbI30Ba ¢ (popMaJbHBIMU TTapaMeTpaMu, OITMCAHHBIMU B 3aro-
JIOBKE MakpooripeneaeHus (3aroloBoK HaXOAUTCS B CTPOKE, TOJIbKO
YTO cuyMTaHHOM M3 Tabauiel MaKpOOTIpeneIeHUIR).

BaokS: I1pu HecooTBeTCTBUU (paKTUUECKUX ITapaMeTpoB (hopMaib-
HBIM BBIIAETCSI COOOIIEHUE 00 OIIMOKE. ..

Biok6: ... 06paboTKa MaKpOBBI30Ba 3aBepIIACTCS

Baok7: [1pu npaBuibHOM 3aaHUM (PaKTUUECKUX TTapaMeTpoB Mapa-
METPbI M MX 3HAUCHUs 3aHOCITCS B TaOauILy JIOKaIbHBIX TIEPEMEH -
HBIX.

Bnok8: Coznaercs u 3amnosaHseTcs: Tabunia METOK MakpooIipeaesie-
Hus. [1py 3TOM TeKCT MaKpoomnpeaeaeH!s MPOCMaTpUBaeTCs 0 Orle-
patropa MEND, BBISIBIISIIOTCSI METKM M 3aHOCSITCS B Tabiuiy. I1poBe-
psieTCst YHUKaIbHOCTh MeToK. [Tocse 3amoHeHusT TabanIbl METOK
yKazaresb YTeHus1 U3 Tabauiibl MaKpoonpeaeJeHUi ycTaHaBIMBaeTCsI
Ha BTOPYIO (CJIEAYIOIILYIO 32 3aT0JIOBKOM CTPOKY) TEKCTa MaKpoOoIpe-
NIeIeHUSI.

Bnok9: Yuraercs ciaeayronasa CTpokKa TEKCTa MaKpOOITPEACICHUA.

Bbaok10: Ecnu cTpoka siBisieTcss KomMeHTapueM Accembiiepa, CTpoka
BBIBOIIUTCSA B MaKpOpacIIupeHue.

Baok11: Eciu cTpoka siBisieTcst KOMMeHTapueM Makposi3bIKa, YIIpaB-
JIEHWE TIepelaeTcsl Ha YTeHUE CJIEAYIOlIei CTPOKU MaKpoomnpeaee-
HUSI.

Baok12: BeimonHsieTest pa3oop CTPOKM.

Biok13: AIropuT™ BETBUTCS B 3aBUCMMOCTH OT MHEMOHMKH OIlepa-
TOpAa.

Baok14: ITpu o6padotke oneparopa LOCL nms 1oKaibHO iepeMeH-
HOI1 uileTcsl cHavyaja B Tabsuiie JOKaIbHbBIX IEPEMEHHBIX. ..

Bbnok15: ...a 3aTem — B Tabnuiie r1o6abHBIX MEPEeMEHHBIX.

Baok16: Eciiu ums HalizieHo B oqHOM U3 Tabauil, GopMupyeTcst cooo-
IICHHE O HEYHUKAIBHOM MMEHH.
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0 Buok17: B mpoTUBHOM cllyyae 3aHOCUTCS HOBast CTPOKa B TaOJIMILY
JIOKQJIbHBIX UMeH. B J11000M cityuae yrnpapieHue nepeaaeTcsl Ha uTe-
HUeE cIIeayloleil CTPOKM MaKpOoOoIpeneIeHUsI.

0 Baok18: O6pabotka orreparopa GLBL otimuaeTcs ot omeparopa
LOCL tonbko TeM, 4TO HOBasl CTpoKa co3naercs B Tabmulie riiodaib-
HBIX TIEPEeMEHHBIX.

0 Baok19: Ipu o6padoTtke oneparopa LOCL BbUMcIseTCS BRIpaXKeHNE
— omnepaHI KoMaHabl. BeruncineHne BKIIOYaeT B ce0sl MOJACTAHOBKY
3HAYEeHU I BXOIAIIMX B BhIpakeHUe TTepeMeHHbIX. BO3MOXKHBI 016~
KW — 13-3a UCIIOJIb30BaHMS HEOTIpeAeIeHHBIX UMEH 1 OIIMOOK B
CHUHTAKCHCe BbIpaKEeHUSI.

0 Baok20: MMs nepeMeHHON ulleTcst cHavasia B Tabuile JIoKaJIbHbIX
MEePEMEHHbIX.

0 baok21: Ecnu nms HaiineHo, MBMeHsIeTCs ero 3HaueHue B Tadnuie
JIOKAJIbHBIX TIEPEMEHHBIX.

0 Buok22: Ecinu nMst nepeMeHHOI He HaliieHo, OHO ulleTcs B Tabuuie
IJ100aTbHBIX ITePEMEHHBIX.

0 Bbaok23: Eciu umst HaliieHo B Tabauiie r100abHBIX TEPEMEHHBIX,
U3MEHSIETCS €T0 3HaUCHUE B 3TOi1 TabIulIe.

0 baok24: Ecy uMs He HaiiieHO HU B OJHOM U3 Tabu1l, hopMUpyeTcs
COOOIIIEHNE O HEOTPeIeICHHOM UMEHU.

0 Buok25: I[Tpu o6pabotke onepaTopa MIF BeluMCIIsIeTCS YCIOBHOE BbI-
paxeHue — 1-ii onepaHa KoMaHAbI (BO3MOXHBI OIIIMOKH).

0 Bnok26: [TpoBepsieTcst 3HaUEHUE BEIUMCIEHHOTO YCJIOBHOTO BhIpaXe-
HUSI.

0 Baok27: Eciin 3HaueHNE BBIPAXKCHUS «UCTUHA», UMSI METKA — 2-TO
orepaH/ia KOMaHIbI uieTcst B Tabauiie MeTOK MaKpOOIpeeIeHUSI.

0 Bnok28: Ecinu MeTka HaliieHa B TabiMlle, yKa3aTellb JJis CJeAYIOLIEro
yTeHus1 U3 Tabuuiie MakpooIpeaeJeHUit yCTaHaBIMBAeTCs Ha aapec
COOTBETCTBYIOLLIMIA METKE

0 Baok29: Eciim MeTKa HaliieHa B TaOJIMIIE, BBIIAETCS COOOIIEHNE O He-
orTpe/ieJIeHHON METKe.

0 Baok30: [Tpu o6pabotke onepatopa MGO ums MeTKu — orepaHaa

KoMaHHI uiercs B Tabmuiie MeTok MaKpOOIIpEaCICHUA.
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Baok31: Eciu MeTKa HalifieHa B TabJIuIle, yKa3aTelb IS CJISIYIONIero
yreHus U3 TabJuie MakKpooIpeaesieHUI YCTaHABIMBAETCS Ha aipec
COOTBETCTBYIOILIUI METKE.

Baok32: Ecim MeTKa HaliieHa B TaOJIMIIe, BBITAETCSI COOOIIEHME O He-
OIpe/ieJIeHHOW MEeTKe.

Bnok33: ITpu o6pabotke onepatopa MNOTE BeiBomuTCs coobliie-
HHeE, ONpenesieMoe OIePaHIOM.

Bbaok34: YcraHaBauBaeTcsl 1 aHAIM3UPYETCsl KON cepbe3HOCTU. Kon
CEPbE3HOCTHU SIBJISIETCS] OOLIMM IS Bceil paboThl Makpormnpolieccopa,
€ro 3HaYeHHe U3MEHSIETCS TOJbKO, ECJIM HOBOE 3HaYeHre OobliIe Te-
Kyuiero (0oJjiee cepbe3Hasi olnoKa)

Bbnok35: Eciu Koa cepbe3HOCTH HE JOTyCKaeT MPOIOKEHUSI pabOThl
Makporporieccopa, yCTaHaBITMBAeTCSI IPU3HAK 3aBEPIICHUS PaOOTHI.

Bnok36: ITpu o6padotke oneparopa MEXIT ycraHaBiauBaeTcs U aHa-
JIM3UPYETCS KO CEPhE3HOCTH.

Bbaok37: Eciu kol cepbe3HOCTU HE I0TTYCKAET MPOI0JIKEHUs pabOThI
Makpornpoleccopa, ycTaHaBJIMBaeTCs MPU3HAK 3aBepLICHUS paOOTHI.

Biok38: OcBoOOXIAIOTCS CTPYKTYPhI JaHHBIX, CO3AaHHbIE 151 0Opa-
6GOTKU MaKpOBBI3OBA...

Bnok39: ...u 06paboTKa MaKpOBLI30Ba 3aBEPLIACTCSI.

Bbnok40: I[Tpu o6padoTtke oneparopa MEND ocBoGoxaaroTcs CTpyK-
TYpBI JaHHBIX, CO3TAaHHbIE IUTSI 00pabOTKM MaKpOBEI30BA. ..

Biok41: ...u 06paboTKa MaKpOBbI30BA 3aBEPIIACTCSI.

Bnok42: JTio6as npyrass MHEMOHMKA OIepaliMy O3HavaeT, 4To orepa-
TOD SIBJISIETCST HE OIlepaTopoM Makposi3biKa, a OllepaTOPOM si3bIKa Ac-
ceMbJiepa. B 9ToM cirydyae mpekie Bcero mpoBepsieTcsi, He UMeeT JIn
orepaTop MeTKHU, KOTOpasi AOJKHA ObITh YHHUKAIBHOM.

bnok43: Eciu oniepatop uMeeT Takyto MeTKY, GOpMUPYETCS UMS YHU -
KaJIbHOM METKHM ¥ MHIEKC YHUKABHBIX METOK YBeJTMIMBaeTCS Ha 1.

Baok44: BuITOTHSIOTCS TIOACTAHOBKY B OTIepaTope sI3bIKa AccemoJie-
pa (3HaYeHMe UMEH UIMyTcs B Tabaumax JOKaIbHBIX U III00AIBHBIX
IepeMEHHBIX, BO3MOXHEI OIITIOKM).

Bnok45: Oneparop si3bika AccembJiiepa 3almiMchIBaeTCs B MaKpopac-
HIMpeHue.
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BU6ANoTekn makpoonpeAeAeHumn

MakpoBBI30OBE K MaKpOOIIpeneIeHre, MPUBEIEHHOMY B UCXOIHOM
MOJIYJIE, MOTYT IIPUMEHSTHCS TOJBKO B 3TOM XK€ UCXOIHOM MozyJie. [Ist Toro,
YTOOBI MOXHO OBLUIO MCIIOIB30BaTh MaKPOOIIPEIeIEHNE B Pa3HBIX MCXOIHBIX
MOJIYJISIX, MAKPOOIIPeIeIeHUST TIOMENIAOTCST B OMOIMOTEKY MaKpOOIIpeIesie-
auit. CiMcok 6MOIMOTEK MaKpPOOTIPEAeIEHNI, KOTOPhIE MCTIONb3YIOTCS [UTS
JAHHOTO MCXOIHOTO MOMIYJISI IBJISIETCS TTapaMeTpoM MakpoIipoleccopa.

Mpui B Halllei cxeMe aJiropyuTMa I10Ka3ajau, 9YTo oOpalleHne K 0noiamo-
TeKaM MaKpooIpeleeHU TIPONCXOANUT Ha 2-M Mpoxoae Makpormpolieccopa
— ec/Iu MHEMOHMKa oriepaTopa He paclio3HaHa HM Kak oreparop s3blka Ac-
ceMOJiepa, HM KakK MaKpOKOMaH/1a, OTpeieJieHHast B JaHHOM MCXOIHOM MOJTY-
J1e. Bo3aMOXHBI, OMHAKO, 1 APYTUE AJITOPUTMBI MCIIOJIb30BaHUsI OMOINOTEK.

OnMH U3 TaKUX AJITOPUTMOB CJICYIOLIUMA.

AHaIM3 MHEMOHMKH IMIPOU3BOAUTCS Ha 1-M mpoxome Accembiepa, Bce
oIepaTopkl, He pacTio3HaHHBIEe KaK OIepaTophl si3bika AcceMOJiepa, CIMTaIoT-
csl MAKpOKOMaHIaMU U JIJISI HUX CO3/Ial0TCsl CTpOKU B Tabiuiie UMeH Makpo-
onpeaeaeHUN.

Ecnu n1st Takoii MaKpoKoMaHIbl MaKpOOTIpeieieHe ellle He HaiaeHo,
ToJsie cChbUTKU Ha Tabiuily MakpoomnpeaeaeHW OCTaeTCs IMyCThIM.

Ecin B MCXOZHOM MoOAyJie BCTPEYAETCS MAaKpPOOIPENEIEHUE, TO €T0
TEeKCT 3aHOocUTCs B Tabauity MakpoonpeaeneHuid. Eciu B Tabiuiie uMeH Ma-
KPOOMPEIEIEHUIN yX€ €CTh 3TO UM$ € MyCTOM cchlUikoi Ha Tabnuily makpo-
OIpefieJIeHUH, CChIJIKE MpUcBanBaeTcs 3HayeHue. Eciim Takoro umenu B Tao-
JINLIE UMEH MaKpPOOIIPEAEIICHU HET, B TaOIULIE CO3Ja€TCs HOBAsI CTPOKA.

B xon1e 1-ro mpoxoma nmpocMarpuBaercs Tadmiia iMeH MaKpooIipe-
neneHuit. Ecim B Tabinile HaxomaTcss UMEHa C ITyCThIMM CChlTKaMu Ha Tabmm-
Iy MaKpoOIIpeleIeHNI, COOTBETCTBYIOIIEe MaKpOOIpeneIeHue HIIeTcs B
oubnmnorekax. Ecim mMakpoorpeneacHue HaiaeHo B OMOIMOTEKe, ero TEKCT
repenurchiBacTcs B TabMUIy MaKpoOoIpeaeIeHUH 1 TpUCcBanBaeTCs 3HAYUCHUE
CCBUIKE B COOTBETCTBYIOIIEH cTpoKe TabauIlbl MUMeH MaKpOOTIpeAeIeCHUIA.

Ecnu nocne storo B Tabiuile MMeH MakpoOOIpeneJeHUil OCTaroTCs
MMeHa C MYCTBIMU CCBIJIKaMH, 3TO CBUIAETEJbCTBYET 00 olMbKax B IMpo-
rpaMme.
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BAOYXEHHble MOKPOBbI3OBbI.
BAOXXEHHblIe MOKpoonpeAeAeHUs

MOXHO JTX yIIOTPEOISTH MaKPOOTIPEAeSICHUSI BHYTPU MaKpPOOTIpeesie-
HUI? MOXHO JTU yOTpeOJIITh MaKPOBBI3OBHI BBI30BEI BHYTPU MaKpOOIIpe/ie-
sneHuii? IlpeacraBieHHbIe BBIIIE aJITOPUTMbI Je1aTh 3TOTO HE TMO3BOJISIOT.
TeM He MeHee, MOXXHO TTOCTPOMTh TaKKe alTOPUTMBI Makpormpolieccopa, Ko-
TOPBIE 3TO TO3BOJISITh OYIYT. DTU aJITOPUTMBI B JTIOGOM ciTydae OyIyT JOBOIb-
HO «3aTpaTHBIMU», TO €CTh, TPEOYIOIIMMI MHOTO PECYPCOB — TIPOLIECCOPHOTO
BpeMeHHU U TTaMsTH. «Kitaccrueckue» ajropuTMBI, CO3IaBaBIINECS B YCIIOBHU-
SIX XpPOHUYECKOTO IedUIMTa MaMsITH, ObITM OYeHb OTpaHWYEHBI.

MakpoonpeaAeAeHUsl BHYTPYU MAKPOONpeAeAeHU

YectHO ToBOpA, HEO0O0XOAMMOCTh B TaKHUX cpeacrBax COMHMTEJIbHA.
OHa MOXeT BO3HUKHYTb ITPU CO3JaHUN 0O0JIBIIOTO MaKpOOIIpEACICHUSA, B KO-
TOPOM €CTb ITOBTOPAIONUIMECS Q)paI‘MCHTBI. BnoxeHHoe MaKpOOIIpCaACICHUEC
JIEACTBUTEJIBHO TOJILKO BHYTPU TOTO MAKPOOIIPEICICHUS, B KOTOPOE OHO BJIO-
KCHO.

ITpoTuB TaKOrO CpencTBa MOKHO TPUBECTU 2 COOOPAXKEHUSI:

a MaKpooIlpeAeeHe He ObIBaeT CIMIIKOM OOJBIINM — MHA4Ye
He cpabaThIBAIOT €ro MPEeUMYIIIeCcTBa Hal MOANpPOrpaMMOit
(cemyeT ogHAKO MPU3HATh, YTO MOTYT CYIIIECTBOBATD
JIOBOJILHO OOJIBIIIE MAaKPOOTIpeAeIeH!sI, KOTOPhIe
TeHEPUPYIOT pa3HOOOpa3HbIe BApUAHTHI HEOOIBIINX
MaKpOopacIIUpPEeHNU);

O B s13bIKe Pascal mormycKaroTcs BIIOXXeHHBIe TTPOLIEAYPHI, a B
si3pike C — HeT; 1 C mpeKpacHO 00XoauTcs 6e3 HUX, 1a 1
COBpeMeHHasI ITPaKTUKa IporpaMMHpOBaHUS Ha Pascal mx
MTPaKTUIECKU HE UCTIOJIb3YeT.

TeM He MeHee, eCJIM BIIOXKEHHbIe MaKpOOTIpeIeIeHIs BCe XKe HeoOX0-
JIMMBI, MOKHO TIPEUTOKUTD CICAYIONINI BApUAHT UX peaaru3aiyu: 1-if mpoxom
Makporpolieccopa paboTaeT IOUYTH IO TOMY Ke alTOPUTMY, KOTOPHIii ITprBe-
neH Hamu. [IpuHIMANTBHO BaxXHO, OMHAKO, 4yTo Tabiuia Makpoornpeaese-
Huit 1 Tabauia MMeH MaKpooTpeaeeHU UMEIOT TIOCIeT0BaTeIbHYIO CTPYK-
TYPY, 3JIEMEHTHI B HUX 3aITACHIBAIOTCST B TIOPSIIKE UX ITOCTYTUICHUSI.
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B Makponpoueccope ecTb HEKOTOpas LieJiasi IepeMeHHasl — IlyOuMHa
BioxeHHocTu. Ee ucxonHoe 3HaueHue — 0, MpY KaXJI0M MOSIBJIEHUU orepa-
topa MACRO 5T0 3HaueHUE yBeJIMYMBACTCS Ha 1, MpM KaxXJIOM MOSIBJICHUU
ornepatropa MEND — ymeHnsbiaercst Ha 1. Eciv nipu riiy6uHe BiioxkeHHOCTH 0
nosiBsiercs onepatop MACRO, B Tabauily iMeH MakpooIpeae/ieHIii 3aHO-
CUTCSI HOBBIN 2JIEMEHT, U TEKCT MaKpooIIpeneeHus 3anvcbiBaeTcs B Tabnu-
1y MaKpOOIpeneSeHUi A — 10 TeX Mop, MOKa r1yOrHa BJIOXKEHHOCTU HE CTaHET
paBHoii 0.

INossBnenue omeparopa MACRO mpu ryOrHE BIOXEHHOCTH, 0OJIb-
mreii 0 He IPUBOAUT K CO3IaHUIO HOBOIO 3jIeMeHTa B Tabynie UMeH Makpo-
onpeaeaeHUN.

Takum o6pazom, B Tabiulie *MeH MaKpOOIpeaeIeHUil UMEETCsI CTPO-
Ka TOJIbKO JIJIS1 CAMOTO BHEIIIHETO MaKpPOOIpeIeeHUSsI, a BCE BJIOXEHHbIE T10-
Ka «He BUJHbI» U HAXOAATCS BHYTPU TeKCTa BHELTHETO B Tabiulie Makpooripe-
NIEJIEHUM.

2-ii mpoxoa Makpompoiieccopa pu 00paboTKe MaKpOBbI30Ba CUMTHI-
BaeT TEKCT MaKpOOIIpeAeIeH!s] B HEKOTOPHI Oydep U Tpexkie BCEero pekyp-
CHMBHO BBI3bIBACT IS €ro 006paboTku Makporpoleccop.

J1J1st BIIOSKEHHOTO BBhI30Ba Makporpolieccopa JOCTYITHEI Tabmiia Ma-
KpoornpeneneHnit 1 Tabiviia tMeH MaKpooTpeaeIeHUi, HOBbIE MaKpOOTIpe-
JIeJIeHUsT, OOHAPYXEHHBbIC PEKYPCUBHBIM BBI30OBOM 3aHOCSITCS B KOHEIl 3THUX
TabIu1I.

IIpu Bo3BpaTe U3 PEKyPCHMBHOIO BHI30BA MaKpOOMpeAeaeHHUs, oMU~
CaHHbIEC UM, YAAJISIOTCS U3 TabJIHII.

MOKpPOKOMAOHADBI BHYTPU MAKPOOMNPEAEAEHNI

B oTsiume oT mpeabIayIero, 3To CPeACTBO MOXKET ObITh BeChMa IoJIe3-
HbeIM. [Ipexne Bcero — 1t 4acTo yrmoTpeoasseMbIX MAKPOKOMAaHI, MOTYT OBITh
BKJTIOUEHBI B OMOJMOTEKU MaKpOOIpeeIeHnii — CUCTEMHbBIE WJIU T10JIb30Ba-
TeTbCKHME. DTO MOXKET BeCbMa YIIPOCTUThH CO3MaHMe HOBBIX MaKpOOIIpenese-
HUI.

st obGecrieyeHUsT TaKOW BO3MOXKHOCTH TOCTATOYHO CIeaTh PeKyp-
CHBHBIM TOJIBKO 2-i1 TIpoxoa Makporpoiieccopa. B HeM HECKOJIBKO yCIOXKHS -
eTCsI aHaJIU3 OIePaTOPOB MaKpooIrpeneneHus. B BeTBu «/pyroii» (Ha Harein
cXeMe aJlTopuTMa OHa HauWHaeTcsT ¢ 6J10Ka) 2-if mpoxon Makporpolieccopa
IOJDKEH pacro3HaBaTh MAaKPOKOMAHY U, €CJIA OIepaTop — MaKpPOKOMaHIA,
BBI3BIBAThH caM cebs1. PacriosHaBaHe MaKPOKOMAHIbI — METOIOM MCKITIOUC-
HMSI: €CJIM OTlepaTop — He orepatop Makposi3bika, He AUPeKTHBa AcceMore-
pa ¥ He MalllMHHAsT KOMaH[Ia, TO OH CYUTAEeTCSI MAKPOKOMAHION U UINETCS B
Tabauiie uMeH MakpoornpeneieHuid. i1 peKypCUBHOTO BBI30Ba CO3MACTCSI
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HoBasl Tabuua JoKaJIbHBIX MepeMeHHbBI (M MapaMeTpoB). Tabuuila riodaib-
HBIX IEPEMEHHbBIX U UHAEKC YHUKATbHBIX METOK UCIOJIb3YIOTCS OOIIKeE.

HexkoTtopast c10)XHOCTh BOBHUKAET B TOM CJIyyae €CJIv BIOKEHHbIE Ma-
pOKOMaHIBl — OMOIMoTeYHbIe. B Hamem aaropurme 1-ro mpoxoma comepsKu-
MO€ MakpooIpeneseHusT (To, 4To JexkuT mexay oreparopamu MACRO u
MEND) He aHanu3upoBajioch, CJeA0OBATEJIbHO, OINpEAeIeHUs] BIOXEHHBIX
MaKpOKOMaH/J He 3aHOCUIMCh B Tabuiibl MaKpOOIIpeAeIeHit 1 UMEH Mak-
pornipenoneHuii. EcTb nBa BapraHTa pelieHus 3Toil MpoOIeMbl:

a Ha 1-m npoxone Bce Xe pacrio3HaBaTh BIOXKEHHBIE
MaKpOBBI3OBBI M BKJIIOYATh MAKPOOIIPeAeIeHUS UX B TAOJIUIIBI.

a BbInosHAThL 5T0O Ha 2-M IIPOXOoe: MpU MOSIBIEHUU orlepaTopa,
He pacro3HaHHOTO HU Kak orepaTop Makposi3blka, HU Kak
IupeKkTuBa AcceM0Oiiepa, HU KaK MalllMHHAs KOMaHIa U HU KaK
MaKpOKOMaH[Ia, ONpeAesIeHUe KOTOPOI YXKe €CTh B HaIlINX
TaOJIULIAX, CYNTATH €r0 OMOIMOTEYHO MAKPOKOMAaHION U
HCKaTh €€ MakpoornpeaeaeHue B oubnmorekax. Eciu
MaKpoOOITpe/ieJIEeHUue HaiIeHO, OHO AO0ABJIIETCS B HALLIU
Tabauubl. HeT HeoOxoauMOoCTH ynamdaTh U3 Tabaui
onpeeeHue BIOXEHHO! OMOIMOTEUHOM MaKPOKOMAaH bl TTPU
3aBepIleHUM 00pabOTKM BHELIHETO MaKPOBBI30Ba: OHO MOXET
noTpeboBaThCS IMPU 00PaOOTKE U MOCIECTYIOIINX
MaKpOBBI30BOB.

KayectBeHHO€e pacLunMpeHmne BOSMOXXHOCTEN

AKTHUBHOE U TPaMOTHOE NMPUMEHEHHE MaKpPOCPEACTB MOXET C/IeJaTh
paboTy nMporpaMMucTa BechbMa MpoAyKTUBHOM. Tak, 3aTpaTuB orpec/ieHHbIe
yCWIMS Ha co3aHue OMOJMOTEKN MaKpOOIIpeaeeHU, TPOrpaMMUCT MOXKET
MPEeBPaTUTh SI3bIK AccemMOJiepa B KaYeCTBEHHO HOBBIN SI3bIK, KOTOPBI OyaeT
00J1alaTh HEKOTOPBIMU CBOMCTBAMMU SI3bIKa BBICOKOTO ypoBHS. [IporpamMmmuct
MOXKET CIeIaTh 3TOT SI3bIK B U3BECTHOM CTENEHU TPOOJIeMHO-OPUEHTUPOBAH -
HbIM, TO €CThb B MAKCUMAJIbHOM CTENEeHU MPUCTIOCOOIEHHBIM [IJIsI TeX 3aaady,
KOTOpBIE peliaeT ero pa3paboTunk. BkpaTiie onuiiiemM Te OCHOBHBIE HAIpaB-
JIEHUsI, IO KOTOPBIM MOXET WATH pacIlIMpeHre BO3MOXHOCTel AccemOiiepa 3a
CYET MaKpOCPEACTB.

208 Makponpoueccopsl

CTpyKTYpHbI ACCemMmbaep

B Buze MakpoKoMaH MOTYT OBbITh peaJIM30BaHbI OTIEPATOPHI, OJIM3KUE
K oIepaTopam yIpaBJeHUSI TOTOKOM BBIYMCJICHUS B SI3bIKAX BHICOKOTO YPOB-
Hs1 (YCJIOBHBIE OIEepaTophbl, BETBICHUS, pa3IMuHbIe BUAbI LIUKIOB). M3BecT-
HBIM TIPUMEPOM TAaKOTO pacIIMpeHus SIBIsieTcsl s3bIK MakpoacceM0bepa
BCPL — npenmectBeHHUK si3biKa C.

O61bEeKTHO-OPUEHTUPOBAHHbLIN ACccemMbAaep

MakpocpencTBa MOTYT 00eCTICUNTD U peaTu3alnio CBOMCTB OObEKTHO-
OPUEHTUPOBAHHOTO MMPOTPAaMMUPOBAHNS — B OOJIbIIEH MM MEHBIIEH cTere-
H

=

IIpocreiiiiee pacimmpenue Accemoiepa OO cBoiicTBaMu Tpearnoiara-
€T BBeJeHHE MaKpOKOMAaHIbl OmNpeneseHus1 o0bekTa (MM pe3epBUPOBAHUS
nmaMsITi Uit o0bekTa). B MakpokomaHIe yKasbIBaeTcsl TUIT OObeKTa U OHa
ynotpebnsiercsi BMecto aupektuB DC/BSS. Jlis Tuna MoryT ObITh CO3IaHbI
MaKpOKOMaH bl-onepaluuu. B aToM BapuaHTe MOXET ObITh BOTUIOIIEH MPUH-
MM nojuMopdu3sMa, Tak Kak OfiHa U Ta Ke OoTepalusi MOXET ObITh JOMYCTH-
Mot U1 pa3HbIx TUMoB. (Hampumep, omHa KoMaHAa CIOXEHMS AJIs1 BCeX TH-
MOB — YMCeJl, HE3aBUCUMO OT U3 Pa3psAIHOCTU U (HOPMBI MIPEJACTABIEHMUS).
TMpuHUIMT MHKANCYISIUUUA PeaU3yeTcsl 31eCh B TOM CMBICJIE, YTO TTPOrpaM-
MMUCT, UCTIOJIb3YIOIINI MaKPOKOMaH/Ibl HE TOJIKEH 3HATh BHYTPEHHEH CTPYK-
TYpbl 00bEKTa U MOAPOOHOCTH BHITTOJHEHUS ONepaldii Hal HUM, 3alIUTy Xe
BHYTPEHHE! CTPYKTYpbl OpraHM30BaTh TOPA3/I0 CAOXHEE.

HMmMeroTcst mpuMepbl pa3paboTOK, B KOTOPBIX HAa ypoBHE Makposi3biKa
CO3/IaHbl U CPEJCTBA OMMCAHMS KJIACCOB, BKIIIOYAIOIIUE B C€0S1 HACIe0BaHUE
KJIaCCOB CO BCEMU BBITEKAIOIIMMU M3 HETO BO3MOXHOCTSIMMU.
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NepeHoCUMbIN MALLMHHBIA 93bIK

MaxkpocpencTBaMyu MOXeT ObITh 00ecTieueH MOJTHODYHKIIMOHATbHBIN
HaboOp KOMaHJI HEKOTOpOI BUpTyaiabHOU MamuHbl. [IporpamMmma nuiiercst Ha
SI3bIKE BTOW BUPTYyaJIbHOW MamuHBI. [Tt pa3HbIX ruiatopm cosnarorcst 6uo-
JIMOTEKU MaKpoorpeneeHnit, obecrneuynBaloime pacliupeHue MakKpOoBbI30-
BOB B KOMaHJIbI JaHHO# 1ieyieBoi m1aTdopMel. I1porpaMmma, TakuM o0Opa3oM,
CTAHOBUTCS MMEPEHOCUMOI Ha YPOBHE MCXOMHOTO TeKcTa. [TockoibKy Makpo-
orpezieJIeHue MOXET ObITh ITTOCTPOEHO TaK, YTOOBI FTeHepUPOBAaTh HEU3OBITOY -
HBII KOJI IS KaXKA0TO KOHKPETHOTO BBI30BA, TIpOrpaMMa Ha SI3bIKe BUPTYaslb-
HOIl MalllMHBI He OyaeT ycTynarhb B 3(h(GEeKTUBHOCTU TIporpamme, cpasy
HaMMCaHHON Ha sI3bIKE 11eJIeBOro Accembiepa.

210 3arpys4mku n peAaKToOpbl CBSI3eN

Aekuunsg 16.
3Arpy34yuku n pe AaKTopbl
CBsi3eun

OCHOBHbI€ NOHATUSA

3arpy3unmk — mporpamMma, KoTopasl IMOATrOoTaBIMBaeT OObEKTHYIO MPO-
IpaMMy K BBITTOJTHEHUIO Y UHUITUUPYET €€ BHITTOTHEHUE.

Bonee neranbHO pyHKIIMK 3arpy34rKa cieayolue:

a BBIZICJIEHME MeCTa JIJIsI IPOrpaMM B MaMsTH (pacrpeeieHue);

0 (bakTuecKoe pa3MelieHne KOMaH U TaHHBIX B TTaMSITH
(3arpy3ka);

0 paspelnieHne CUMBOJIMUECKUX CChIIOK MEXIY O0bEKTaMU
(CBsI3bIBAHMUE);

a HACTpOiKa BceX BEJIMYMH B MOJIYJIE, 3aBUCSIIIMX OT
(bm3myecKrx apecoB B COOTBETCTBUM C BBIACIICHHOMN MaMSIThIO
(nepemelleHue);

0 repenayva yrpasieHUs Ha BXOAHYIO TOUKY TTPOrpaMMBbl
(MHULIAIU3aLMs).

He o6s13atenbHo GyHKIMK 3arpy3urKa JOJKHbI BBITIOJHSITHCS UMEH-
HO B TOH MOC/IeI0BATEILHOCTH, B KAKOI OHU omucaHbl. OnuiieM 3Tu GhyHK-
1M 6oJjiee MoapoOHO.

DyHKIMST pacrpeaeeHrs, MO-BUANMOMY TTOHSTHA M3 e¢ Ha3BaHUSI.
151 pa3MelieHust TporpaMMBbl B OTIEPaTUBHOM MaMATH JOJKHO OBITh Haiie-
HO U1 BBbIZICJIEHO CBOOOHOE MECTO B MaMSITHU.
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JJTs1 BBITTOJTHEHMSI 3TOM (YHKIIMU 3arpy3drK OOBIYHO OOpaimaeTcst K
OTIePAIlMOHHOM CUCTEMBI, KOTOPAs BBITTOJHSIET €ro 3alIpoC Ha BhIICICHUE T1a-
MSTH B paMKax 00IIero MeXaHu3Ma YIpaBIeHMS TaMSITHIO.

cDyHKHI/Iﬂ 3arpy3km CBOJAUTCA K CYUTBIBAHUIO 06pa3a IIporpaMmal C
JUCKa (I/IJ'II/I Jpyroro BHCUIHETO HOCI/ITCIIH) B OIICPATUBHYIO ITaMATD.

DyHKIMS CBA3BIBAHUSI COCTOUT B KOMITOHOBKE IMPOTPaMMbl U3 MHOTHUX
00BbeKTHBIX Moayieit. I10CKOIbKY KaXIblii 13 00beKTHBIX MOIYJIEH B COCTaBe
MporpaMMbl ObUI TTOJYYEH B pe3y/bTaTe OTACIbHOIO Mpolecca TPAHCISALIMY,
KOTOpBIiA pabOTaeT TOJBbKO C OMHUM KOHKPETHBIM MOJyJieM, oOpalleHus K
npoueaypaM 1 AaHHBIM, PACIIOJIOXEHHBIM B APYTUX MOMYJSX, B OOBEKTHBIX
MOJYJISIX HE COAEPKAT aKTyaIbHbIX aipecoB. 3arpy3umK Xe «BUAUT» BCe 00b-
€KTHbIE MOJYJIU, BXOASIIUE B COCTAB MPOrPaMMbl, U OH MOXET BCTABUTh B 00-
pallleHusT K BHEUIHMM TOYKaM MpaBWIbHbIE aipeca. 3arpy3uuMku, KOTOpbIe
BBITOJIHAOT (DYHKIIMIO CBSI3bIBAHUS BMECTE C APYTUMU DYHKUMSMU, Ha3bIBa-
101cs1 CBsI3bIBalOIIMMU 3arpy3urMkaMu. BeimonHeHre ¢GyHKIMKM CBSI3bIBAHUS
MOXKET OBbITh MEPEIOKEHO Ha OTACJIbHYIO POrpaMmy, Ha3biBaemyto Pepakro-
poM cBsizeit i KomnoHoBuIMKOM. PegakTop cBsi3eil BBIMOJHSIET TOJIBKO
(YHKIIMIO CBSI3bIBAHUSI — COOPKU MPOTrpaMMBbl U3 MHOTMX OOBEKTHBIX MOIY-
Jieit u hopMUpoOBaHUE aIPeCcCOB B 0OpallleHUsIX K BHEITHUM ToukaMm. Ha BbIxo-
ne PegakTopa cBsizeil Mbl ITOJIydaeM 3arpy30YHbII MOIYJIb.

DyHKIIWSA TIepeMeleHUsT He0OX0IMMO TTIOTOMY, YTO ITporpaMma Ha JIo-
60M sI3BIKE pa3pabaThIBAcTCS B HEKOTOPOM BUPTYAJIBHOM aIpPECHOM ITPOCT-
paHCTBe, B KOTOPOM aJipecalivsi BeIeTCsl OTHOCUTEIBHO Hadajia ITporpaMMHOIM
cexumu. [1py HamMcaHWM TIPOTPaMMBl M TIPH €€ TPAHCIISIIMY, KaK MPaBUIIo,
HEM3BECTHO, TI0 KAaKOMY ajIipecy IMaMsTh OyJeT pa3MmelleHa ImporpamMma (Tie
cUCTeMa HalieT CBOOOIHBIN YUaCTOK IaMSTH IS ee pasMenieHus ). [Toatomy
B OOJIBIIMHCTBE CJTy9acB B KOMaHIaX MCIOIb3YeTCs MMEHHO ajipeca METOK U
nmaHHBIX. OMHAaKO, B HEKOTOPHIX CITydasiX B pOrpaMMe BO3HUKAET HEOOXOIH-
MOCTB UCTTOJTb30BaTh peajibHbIC aipeca, KOTOPhIC OMPeesThCS TOIBKO IMOCITe
3arpy3Kd. Bce BeTMUMHBI B IporpaMMe, KOTOPBIEe TOJKHBI OBITh TIPUBSI3aHbI K
peabHBIM aipecaM, TOJDKHBI OBITh HACTPOEHBI ¢ YIETOM aipeca, 1o KOTOPO-
MY IIpoTrpaMMa 3arpyxXeHa.

CylIecTBYIOT MPOrpaMMBbl, KOTOPBIE TTPY HATTMCAHWH PACCUNUTHIBAIOTCS
Ha pas3MelleHre B OTNpeeIeHHBIX aapecax MaMsATH, TaK Ha3biBacMble, abCo-
JIIOTHBIE TTporpamMMBbl. [ToAroToBKa TaKMX MporpaMM K BBHITIOJTHEHUIO 3HAYM-
TEJIBHO TIPOIIC W BBHITIOJNHSIETCS OHa AOCOMIOTHBIM 3arpy3unkoM. OyHKIUU
Takoro 3arpy3urka ropasao Mmpoiie:

O (byHKIIMS pacnpeeeHNs He BBIMOIHSICTCS, TaK KaK pealbHOe
aJipeCHOE MPOCTPAHCTBO, B KOTOPOM pa3MellaeTcs porpaMmma
MPearoaracTcss CBOOOIHBIM;

212 3arpys4mku n peAaKToOpbl CBSI3eN

0 (I)YHKLII/IH 3arpy3km, KOHCYHO, BBITIOJHACTCA, HO OHa
NpeacjbHO MPOCTa,

0 (DyHKIIMSI CBSI3BIBAHUST MOXET OBITh MCKITIOUEHA U3
AOBCOTIOTHOTO 3arpy34rKa: TIOCKOJIBKY BCE ampeca IMpoTpaMMEbl
WM3BECTHEHI 3apaHee, afpeca, o KOTOPBIM IMTPOUCXOMIST
obpallleH!s K BHEIITHUM TOYKaM, MOTYT OBITb OIIpeIeIeHbI

3apaHee;
0 (byHKIIMSI TIepeMenIeHrsT UCKITI0YaeTcsT;
0 (byHKIMSI M”HULIMATU3A1MK OCTAETCSl.

Jloist abCOMIOTHRIX ITPOrpaMM B OOIIIeit Macce IIporpaMMHOTo obecte-
YeHUSI HIYTOKHO Majia. AGCOTIOTHEIMU MOTYT OBITh CHCTEMHBIE ITPOrPaAMMbI
CcaMOro HM3KOTO YpOBHS, IIpOrpaMMbl, 3amuceiBaeMmbie B [13Y, mporpammer
IIJIsI BCTpanuBaeMbIX yeTpoiicTB. [lomaBisiomniee ke OOIBIIMHCTBO CUCTEMHBIX
¥ BCE MPUKJIATHBIC IIPOTPaMMBEI SIBJISIOTCS IIepeMeIIaeMbIMH, TO €CTh, OHU
MOTYT 3arpyKaThCs IUISI BRITIOJIHEHUS B JIFOO0YIO 00J1aCTh ITAMATH, U 3aTpy34rK
IUIST TaKUX IIPOTPAaMM BBIIIOJHSCT NEpPEUMCICHHEIE (DYHKIIMHU B ITOJTHOM
obbeMe.

IIpu paccMoTpeHrM AcceMOJIepOB Mbl OCTaBWIIM 0€3 BHUMAaHUS o0pa-
0O0TKy oOpallleH!ii K BHEIIHMM TOYKaM U ¢opMaT 00BEKTHOIO MOAYJIsSL. DTU
BOIIPOCHI HETIOCPEACTBEHHO OTHOCSTCS K (DYHKLMSAM 3arpy3umka, U Mbl UX
pPacCMOTPUM 3[ECh.

OCHOBHBIE THITHI 3any3‘-IV[KOB — HacCTpanBaromme N HEIIOCPECACTBCH-
HO CBA3bIBAIOIINE.

Hacrtpauearowme 3arpy3umku

HacTpauBaroniuii 3arpy34uK sIBISIETCSI IEPBBIM IIATOM B CTOPOHY YC-
JIOKHEHUS 0T AOCOIOTHOTO 3arpy3unka. MyHKIMU CBSI3bIBAHUS U MepeMe-
LIEHUS PEIlaloTCs B HEeM He caMbIM 3G (P eKTUBHBIM, HO MPOCTEUILINM CIIOCO-
OoM.

Css3biBaHUe B HacTpaueatowem 3arpysumke

ITpoGnema cBsizpiBaHust B HacTpauBaroniem 3arpy3urke peraercs npu
nomoinu Bekropa INepexonos. BekTop IlepexonoB BKitoyaeTcsi B cOCTaB 00b-
€KTHOTO MOJYJISI U COIEPXKUT CIUMCOK BCEX BHEUTHUX UMEH, K KOTOPBIM €CTh
obpauieHre B MOMyJIe ¢ MoJeM aapeca sl kaxaoro umeHu. Bekrop Ilepexo-
ITOB 3aroJiHsieTcs pu 006padoTke nupekTuB Tina EXT (nepeuncieHus BHelI-
HUX UMEH).

B xoMaHbI TporpaMmbl, obpaliaronmecs: K BHEIIHUM UMeHaM BCTaB-
JisseTcsl oOpallieHue K aapeCHOMY TOJII0 COOTBETCTBYIOIIETO 2JieMeHTa BekTo-
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pa IlepexonoB ¢ nmpu3HakoM KocBeHHOro obpaiieHue. (KocBeHHoe obpariie-
HHE 03HAYaeT, YTO OOpalleHUEe T He 10 aIpecy, KOTOPHIi 3amaH B KOMaH-
Iie, a 1O aJpecy, KOTOPBIiA 3alucaH B sueiike, aapec KOTOPOW 3amaH B KO-
MaHje.)

[1pu 3arpy3ke B onepaTuBHYIO MamsiTh BekTop [lepexomnos 3arpyxkaer-
Csl BMECTE C KOJIaMU TMIPOTPaMMBbl MU OCTAeTCS B TTaMSITU BCE BPEMSI BBITTOTHE-
HMSI IPOTPAMMBI.

Korma 3arpy3uuk KOMIIOHYET IporpaMMy M3 HECKOJIbKUX OOBEKTHBIX
MOJyJiell, OH «y3HaeT» Bce (hakTUUECKHUe ajapeca BXOAHbIX ToueK U B BekTopa
IlepexomoB Tex Momylieil, KOTOpble 00pallaloTCcs K JaHHOW BXOMHOM TOYKE
BCTaBJIsIeT 3TU aapeca. OOpallleHre K BHELIHEN TOUKe, TAKUM 00pa3oM, Mpo-
HU3BOIMUTCS KOcBeHHOe yepe3 BekTop Ilepexomnos.

Ho cemsuEanna Ilocne ceAspEaNNA

Ofzermmiic . OhE exTHET "
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E HOGkE weHME K P FoBpaweHKe k Fn
g OfpaWEHuE K P2 BxogHaa Todka Pn CEpawsHie k P2 BxofHaa Toqka P
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MNepemelweHne B Hactpamearowem 3arpysumke

IIpunsareie B HacTpauBaroniux 3arpy3urukax METOAbI ITI03BOJISIOT JIETKO
peayn30BaTh HACTPOUKY PeaIbHBIX aIPeCcOB, 3aAaHHBIX OTHOCUTEIHLHO HavYaia
nporpamMmbl. CyIIIHOCTb METO/Ia TIepeMEeIEHHSI COCTOUT B TOM, UTO C KaXKIbIM
CJIOBOM KOJia MMporpamMMbl (pa3Mep cjioBa OOBIYHO paBeH pazMepy peabHOro
azpeca) CBSI3bIBaeTCS «OUT MepeMeleHUsT». 3HaueHune 3Toro 6ura 0/1 sBisier-
cs MPU3HAKOM HerepeMelaeMoro/mepemMeliaeMoro cjiosa. Eciiv cioBo siBisi-
€TCsl HeTllepeMelllaeMbIM, OHO OCTaBJIsIeTcsl 3arpy3unMKoM 6e3 nameHeHuit. Ec-
JIU CJIOBO SIBJISIETCS MepeMelaeMbIM, TO K 3HAUEHUIO B CJIOBE MPUOABIsIeTCs
CTapTOBBIN ampec MOMYJISl B ONepaTUBHOMN MaMsITU. BUTHI epeMeleHus: Mo-
I'YT YIIAKOBBIBAThCS — HAaMpUMep, ONMcaHKe 8 CJIOB B OJHOM OaiiTe.

HenocpeacteeHHO CesibiBaOLWME 3ArPYy34YUKHn

Iyt 3arpy3‘II/IKI/I Ha3bIBalOTCA HEIIOCPCACTBCHHO CBA3bIBAIOIIMMU I10-
TOMY, YTO OHHA o0ecrieunBaIoT 06pa].LICHl/Ie K BHEIIIHE! TOYKe HETTOCPEACTBCH-
HO, a He Yepe3 KOCBEHHYIO afpecaliio. DTU 3arpy34ynKy 00ecreInBaiorT bojee
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BBICOKYIO 3((HEeKTUBHOCTD Koa U 6ojiee TMOKMEe BO3MOKHOCTH CBSI3BIBAHUS.
Takue BO3MOXHOCTH TOCTUTAIOTCS 33 CYET TOTO, YTO B 0OBEKTHOM MOJYJIE CO-
JePXUTCS BCST HeOOXoAMMAst TSl 3arpy3unka MHGOpMaLus.

dopmMaT 06bLEKTHOTO MOAYAS

OOBEeKTHBIN MOJYJIb, MOCTYIAIOIMIMI Ha BXOJ 3arpy3uMka JIOJKeH B
TOM WM MHOU (hOpMe COEpPKaTh:

O pasmep MOIyJIs;

O MalIUHHbIE KOJIHI;

0 BXOIHBIC TOYKH (Te agpeca B MOAYJIE, K KOTOPBIM BO3MOKHBI
o0OpallleHUS U3BHE);

0 BHEIITHYE TOYKHU (Te UMEHa BO BHELTHUX MOMYJISIX, K KOTOPBIM
€CTh OOpallleHUsI B JAaHHOM MOJYJIE);

0 MHbOpMalLKs O pa3MeILeHUU B MOJIYyJIe MepeMelaeMbIX
JAHHBIX.

OOBEKTHBIN MOMYJIb COCTOUT U3 3aluceill YeThipex TUMOoB. B kaxmoit
3aIUCH TIEPBBI OANT COMEPKUT UAEHTU(HUKATOP TUIIA 3aTTMCH, CIIEAYIONINE 2
batita — pa3Mep 3anucu. KonnuectBo u hopMar ciaemyomnmx 6aiiToB 3amucu
OTIpefieJISIeTCS €€ TUTIOM.

KomoBas 3amuch comepKuT aapec OTHOCUTEIBHO Havajga MOmyJeil u
Kozasl mporpaMMbl. KomoBbie 3amucu cTposiTcsa AcceMOIepoM IIpy reHepaluu
00BEKTHOTro KojJa — KoaoB KoMaHa 1 nupektuB tuna DC. Kaxnas komoBast
3aMuch HAYMHAETCS ¢ aapeca (OTHOCUTENbHO Hayaia MOIYJIs), C KOTOPOTo Ha-
YMHAETCS pa3MellleHue ee COAePXKMMOro. Pa3pbIBbI B IMHEHHOM MPOCTPAHCT-
B€ aJIpeCOB MOTYT OBITh OOYCJIOBJIEHBI TUPEKTUBAMU BBIACACHUS MTaMsITH 0e3
3aIllUCHU B Hee 3HaYeHUI (AupeKTuBbl TUa BSS) wiu paspeiBamu, yrnpasisie-
MBIMU IIpOorpaMMKCTOM (aupeKTuBbl TUIIAa ORG).

3amnuch CBA3BIBAHUM CONEPXKUT OOWH WU HECKOJBKO 3J1eMeHTOB Tao-
JIALBI BHEITHUX CUMBOJIOB. DjieMeHT TaOMUIBI BHEITHUX CUMBOJIOB UMEET
caenyroumii popmar:
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Ma THo crmaBOIA: QOTHOCHTE JIE HHH JamHa
CHMEOIS - MMA CSTHISETS Suopec B MOOYIE | mOTER O ITH
] EXOIESA TOIES (POINERO IUE CelMeHTOE CErMEHTOE]
- BHOUETIR TR M EHEWEFX T OS]

AcceMOiep dopMupyeT HOBBIE JIEMEHTHI TaOnMIbI mepeMeIleHU
npu oopaboTke mupekTuB Tunna SEGMENT, ENT, EXT.

3anuch MepeMeleHUt CONePKUT ONMH WM HECKOJbKO 3JIEMEHTOB
Tabmuirel mepeMereHni. Kaxkmbiii 2JieMeHT 3TOi TabJIMIBI OITMCHIBAET OMMH
3JIEMEHT KOJa MPOorpaMMbI, TPEOYIOIIMIA HACTPOMKM, 3aBUCSINEH OT ampeca
3arpy3Kd IIPOrpaMMBbI B ITaMATh M UMeET CIIeIYIONINi opmar:

QOTHOCHMTE Ik HEH Mra BT Inmua
anpec B MOIVIIE CHMMBOJS | ONEDaITMH

OTHOCHUTENIBHBIN afpec W JUIMHA — aJpec W JUIMHA TOro Koaa, KOTOPHIA
IIOJDKEH OBITh MoguduupoBaH. MUMs cuMmBosa — ums n3 TaOauIlbl BHEITHUX
CHMBOJIOB, KOTOPO€E IPUOABISETCS K 3HAUYCHUIO KOJA M BEIYUTACTCS M3 HE-
ro. but onepanun — npu3HaK oIepaliuy CIOXEHMS WM BEIYUTAaHUS. ACCeM-
6y1ep reHepupyeT dJIeMeHT TabauIIbl mepeMelleHII, KoTaa o0padaThIBacT all-
pecHBIe BbIpaXXeHMs. AIpPecHOE BBIPAXXEHUE MOXET OBITh aOCOTIOTHBIM
(He3aBUCSILIMMU OT afipeca 3arpy3Ku) WIM MepeMelaeMbiM (3aBUCSIIIUMU OT
azipeca 3arpy3ku). DjieMeHThl Tabu1Ibl TepeMelleHr i TeHePUPYIOTCS TOJbKO
IIJIS TIepeMeIaeMbIX BEIpaxkeHUi. PaccMoTpuM aapecHoe BhIpaXKeHMHE:

ADDR1 - ADDR2

Eciu ADDR1 u ADDR?2 saBisioTcss ©MeHaMU, IIepeMelliaeMbIMU BHY -
Tpu ogHOro u Toro xe cerMmeHTa SEGM (ux agpecHble 3HAUEHMST OIPeaes-
I0TCSl OTHOCUTEJIBHO Hayajla CerMeHTa), TO aJpecHOEe BbIPAKEHUE SIBJISETCS
abCOJIIOTHBIM, TaK Kak ero 3HaueHue: SEGM+ADDRI — (SEGM+ ADDR?2)
He 3aBUCHT OT afpeca cerMeHTa. JIJ1s1 Takoro BeIpaxkeHus 3j1eMeHT TaOauibl
MEepPEeMEILICHUIN HE CTPOUTCH.

Ecin ADDRI sBasiercst uMeHeM, TiepeMelllaeMbIM BHYTPpU CEeTMEHTa
SEGM, a ADDR2 — aGcofoTHBIH aapec, TO BbIpAXKEHUE SIBISIETCS] TPOCThIM
rnepemMelaeMbiM. B KOoBoe NMpeacTaBIeHUE ITOTO0 BBIPAXKEHUS 3alMChIBAET-
Cs1 pa3HOCTb MEXIy OTHOCUTEIbHBIM aapecoM B cermeHTe ADDRI u a6co-
moTHBIM 3HaueHueM ADDR2. [Insg takoro BbIpaXXeHHUSI CTPOUTCS 3JIEMEHT
Tabnuilbl nepeMeleHui:

agpec SEGN + pnuHa
3arpy34uk ImpudaBUT K COOEPKUMOMY Koda aapec cermeHTa SEGM.
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Eciim ADDRI1 gBnserca BHemrHuM nMeHeM, a ADDR?2 — abcoirroTHbII
ajipec, TO BbIpakeHHe TakKe sIBIsIeTCsl IPOCThIM MepemeliiaeMbiM. B KogoBoe
MpeACTaBJICHUE 3TOro BhIpakeHus abconoTHoe 3HauyeHrne ADDR2. DiemeHT
Tabauubl mepeMeleHui 1T TAKOTO BBIPAXEHUS COIEPXKUT:

agpec ADDR1 + panvHa

Ecnu ADDR1 u ADDR?2 siBiisitoTCcst BHEIITHUM UMEHEM, TO BhIpaXKeHUE
SIBJISIETCS CJIOXKHBIM TepeMeniaeMbiM. B KomoBoe nmpecraBieHue 3Toro Bbipa-
>xeHus 3anucbiBaercs 0. 17151 Takoro BeIpaskeHUsI CTPOSITCS iBa 3jieMeHTa Tao-
JIMLBI TIEPEMELLICHUA:

agpec ADDR1 + panuHa
agpec ADDR2 - anuHa

IIpu 3arpy3ke K HyJeBOMY 3HAYEHWIO 3alIMCAHHOMY 1O apecy aapec
OynmeT npubaBieH aapec BHelnHeid Touku ADDRI, a 3ateM BbBIUTEH ampec
BHelHei Touku ADDR?2.

3anuch oKOHYaHUs dopMupyercss AccembepoM Ipu 00paboTKe Ju-
pextuBsl END, oHa comepXuT cTapToBBIil aapec rporpaMmbl. EcTecTBeHHO,
9Ta 3aIUCh A0JIKHA OBITh 3aITOJIHEHA TOJILKO B OJTHOM U3 O0BEKTHBIX MOZYJIEH,
COCTaBJISIOLINX ITPOrPaMMYy.

AAroputm pabotbl HenocpeACTBEeHHO
CasasbiBatoLlero 3arpysyvka

Hau6onee mpocToii airopuT™ paboThl 3arpy3urka — JIByXITPOXOIHBIM.

Ha Bxon 3arpy3uunka 00s13aTeIbHO IT0JAeTCs CIIUCOK OOBEKTHBIX MO -
JIeli, U3 KOTOPBIX COCTaBJISIETCS TporpaMma. DTOT CITUCOK MOXET ObITh Mapa-
METPOM IIpOorpaMMbl-3arpy3urka Wi HaxXOOWUThCSl B OTAeIbHOM (aiiie. Ha
MepBOM MpoxoJie 3arpy3urK MpocMaTprBaeT BCe 0ObEKTHBIE MOIYJIH MO CIH-
CKY U peliaeT 2 3a1a4uu:

0 orpezesisieT o01IMii 00beM 00JIaCTU MaMSITH, HEOOXOIUMBbII
IUJISI TIPOTPaMMBI U pa3MellieHUe 00BbEKTHBIX MOYJICH B 3TOi
obnacru;

0 coctasysieT [106anbHYI0 TaOMUILY BHEIIHUX UMEH

MTPOTPAMMBI.
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CrpykTypa asieMeHTa [J100a1bHO# TabIMIIbI — TaKasl ke, Kak U Taoiu-
LIbl BHELITHUX CUMBOJIOB KaXJI0T0 MOAYJIsl. B Hee 3aHOCSATCS TOJIbKO BXOJHbIE
TOUKM Bcex Moayieii. [TockobKy 3arpy3uuk yxe 3HaeT B KakoM mMecte obia-
CTH MaMSITH, BbIIEISIEMOI U151 MPOTpaMMbl, OyJeT pa3MellaThesl TOT WK MHOM
MOZYJb, OH 3aHOCUT B ['T100anbHyI0 Tabauily anpeca BXOAHBIX TOYEK OTHOCH -
TeJIbHO HayaJia Bcel mporpammbl. B KoHIle 1-ro mpoxofa 3arpy3uuk BblAEIsI -
€T MaMsITh U, YXKe 3Has (pakTHYecKUil HauadbHbIA anpec MporpaMMbl B mamsi-
TH KOPPEKTUPYeET Bce aapeca B [71006abHOM Tabaule BHEITHUX CUMBOJIOB.

Ha 2-M mpoxone 3arpy3umk cHOBa YMTaeT BCe OOBEKTHBIE MOMYJIM IO
criucky. [Ipu 3ToM OH yXe pa3MelnaeT KOIbl MOIYJIS B HaMATH 1 GOPMUPYET
JUTSL KaxKIoro MomyJist TaGIuily BHEITHUX CUMBOJIOB (JIOKAJTbHYIO TSI MOTYJIST)
u Tabmmiy nepeMenieHnii. AOpecHBIe TTOJST B 3TUX TaOJMUIIaX OH 3aIlOJIHSIET
WIN KOPPEKTUPYET C YIeTOM (PaKTUUECKOTO aapeca MOMYJISI B IMaMSITH U CO-
nepxumoro ['mobanbHO# TaGaMIIEI BHEITHUX CUMBOJIOB. 3aTeM OH BBITIOJIHSI -
eT 00paboTky TaGnuiIel TepeMelneHi, UCIIOIb3YS IJISI KOPPEKIIUY aIpeCHBIX
KOIOB B ITporpaMme 3HaueHUs 13 JlokanbpHOM Ta0auIIbl BHEITHUX CUMBOJIOB.

AJITOpUTM BBIMOJIHEHUS 1-Tro mpoxona — CAeAYIOIITIA:
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CEemIEHT
BxogHas Toqka

BHeWHAA To4kS

Baok1: 1-it npoxox 3arpy3uuka.

Buok2: HauanbHble yctaHoBkM. Co3naHue mycroii [1o6anbHoit Tab-
smibl. CTapToBblit anpec=IycTo. OTHOCUTENIbHBIN aapec 1-ro cer-
meHTa — 0. Pasamep nmporpamMmmser — 0.

Baok3: Bribopka cieayroniero MMeH! U3 CcKa OObEKTHBIX MOMIY -
sieii. Eciv Bech CITUCOK OOBbEKTHBIX MOIYJIeit 00paboTaH — Mepexo
Ha OKOHYaHUe 1-ro mpoxozja.

Buok4: UteHue 3arojioBKa oYepeIHOi 3amnucy 00beKTHOTO MOIYJIS,
ecJI OOBEKTHBINA MOIYJIb 00pa0b0TaH IMOJHOCTBIO — IIePEeXO. K CIemy-
IOILIEMY MOIYJTIO.

BiokS: UteHure ocTanbHOI YaCcTH 3anucu (pa3Mep 3alucy COAEPKUT-
Csl B €€ 3aroJIOBKe).
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Bnok6: Pa3seTBicHME B 3aBUCUMOCTU OT TUIIA 3aITUCH.

Baok7: I1pn 06paboTKe 3aITCy OKOHYAHUS IIPOBEPSIETCST, UMEETCS JIA
B 3aIlCH CTapTOBHIN aapec. Eciau ctapTroBoro aapeca HET — HUKaKast
Jipyrast 00paboTKa 3armcy He TIPOU3BOINUTCSI.

Bnok8: Eciiu B 3am1cu eCTh CTApTOBLIN afpec, MpoBepsieTcsl, He ObLI
JIA OH YK€ YCTaHOBJIEH.

Baok9: Eciu ctapToBbIit afgpec He ObUT YCTAaHOBIICH, OH YCTaHABIUBA-
eTcsl.

Baok10: Eciu crapToBEIii agpec ObLI yCTAHOBIICH, BBIIAETCS COOOIIIE-
Hue 00 ommbke. (Hu 3Ta, HU TToCIeayIOIIe pACCMOTPEHHbBIE OLINO-
KU He TIPUBOJIST K HEMEIJICHHOMY 3aBepIleHUIO 1-To Mpoxo/a, oaHa-
KO, ecjiv Ha 1-M mpoxoje ObUTH OIIMOKHM, 2-11 TTPOXOJ He
BBITIOJTHSIETCS).

Baok11: [Tpu 06paboTKe 3anucK CBSA3bIBAHUS BBIIIOJIHSIETCS Iepebop
3JIeMeHTOB Ta0IuIIbI BHEIITHUX CUMBOJIOB...

Bnok12: ..u Pa3BETBJICHNE — B 3aBUCUMOCTHU OT TUIIA DJICMCHTA.

Baok13: /I sneMeHTa — CerMeHTa BEIYMCIISICTCS HaYaJIbHEIN agpec
CIIEAYIOIIETO CeTMEHTA 1 JUIMHA CErMEHTa IIPpHUOaBIIsIeTCs K o0ImemMy
pa3Mepy IIporpaMMBbl.

Baok14: /1ig aeMeHTa — BXOIHOM TOYKM MILETCS UMSI TOYKHU B 10~
OajibHOI TabulIe.

baok15: Eciu ums He HaitneHo B [ToGanbpHOM Tabauile, B Ta0IUILY
no0aBIIIeTCS HOBBIN 3JIEMEHT.

Baok16: Eciiu ums HatineHo B [o6anbHOM Tabauiie, — OIIMOKa, He-
VHUKAJIBHOE BHEIITHEE UMSI.

Baok17: [Tpu okoHYaHUHU 1-TO MPOX0/1a MPOBEPSETCS, YCTAHOBUIICS
JIA aipeC CTapTOBOM TOUKU MPOTPAMMBbI.

baok18: Eciu aToT aapec He ycTaHOBJIEH — OIIMOKa.

Baok19: Eciu 3TOT anpec ycTaHOBJIEH W B XOJI¢ BBITIOJTHEHMS 1-T0
IIPOX0Ja He ObLIO IPYTHUX OIIMOO0K, 3arpy34unK IIPOAOJIKAET paboTy.

Baok20: BeigensieTcst maMsITh IUTs TPOTrPaMMBbI B COOTBETCTBUU C €€
pa3MepoM.

Baok21: B I'mob6anbHyo TabaMIly BHEITHUX CHMBOJIOB 3aITUCHIBAIOTCS
(akTyeckue anpeca.
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Buok22: BrinosHsieTcst 2-ii IpoXo/I.

Baok23: OcBoboxnaercs ['mobanbHas Tabauia

Buok24: Eciu He 6bL10 OLIMOOK Ha 2-M IIPOX0o/e

Baok25: ...ynpaBieHue TiepeIaeTcsl Ha CTaPTOBBIM aIpec PorpaMMbl
Biok26: 3arpy3uuk 3aBepiaet paboTy.

AJITOPUTM BBIIOJHEHUS 2-TO IPOXoaa — CASTYIOIIIA:

CE A3bIE AHIE

CEeMmIEHT KMk
Ex0Had Toqka
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Baok1: 2-it npoxox 3arpy3urka
Biok2: YcTtaHoBKa Ha HA4YajIo CIIMCKA UMeH OOBEKTHBIX MOMYJIEH.

Buok3: Beibopka ciieayiomero MMeH!U U3 CITUCKA OOBbEKTHBIX MOMY -
neit. Ecnu Bech cICOK 00BEKTHBIX MOMAYJIelt 00paboTaH — Iepexo
Ha OKOHYaHUe 2-To IpoxXoja.

Bbaok4: Coznanue mist Mmoaysst JIokanbHOM TabaMIIbl BHEITHUX CUMBO-
JIoB 1 Tabnuubl nepeMeeHuii — MmycThIX.

Baok5: UteHure 3arojioBKa ouepeaHON 3aCy 00bEKTHOTO MOIYJIS,
€CJIM BCe 3aIMCU MOJYJISI IPOYMTaHbl — Iepexo K 00paboTke mepe-
MEILEHUI B MOayJI€E.

Buok6: UteHre ocTaabHOM YacTH 3anucH (pa3Mep 3arKucu COIEPKUT-
Cs B €€ 3ar0JIOBKeE).

baok7: Pa3BeTBiieHME B 3aBUCUMOCTHU OT TUIIA 3aIIUCH.

Biok8: Z[J'IH KOJIOBOM 3aITMCHU CYUTHIBAETCS OTHOCUTEIbHBIMN aapec 3a-
IIMCU U TIEPEBOOUTCA B (I)aKTI/I‘{CCKI/IfI.

Baok9: Teo Kog0BOI 3aMMCY CUUTHIBAETCS U pa3MellaeTcsl B MaMsITH
o (haKTUYECKOMY alipecy.

Bbaok10: [Ins1 3anucu cBsI3bIBaHUSI NepeOUPAIOTCST HAXOASIIIUECS B HEl
a71eMeHThl Tabauiibl UMEH

Baok11: O6paboTka pa3BeTBSIETCS B 3aBUCUMOCTH OT TUTIa UMEHU.

Baok12: /Iyis iMEH CerMEHTOB M BXOAHBIX TOYEK OTHOCUTEJIbHBII
azpec nepeBoanuTCs B (haKTUYECKUIA.

Baok13: Umsa BHelHe Touky viieTed B [7106a1bHO TaOIM1Ie BHEII-
HUX VMEH.

Buok14: Eciau Mg He HaiineHo B [71006a/1bHO# Tabulie, BbIIAETCS CO-
ob1eHre 00 oIImoKe.

Baok15: Ecim uMs HaiineHo B [1o6abHOM TabauIle, B 3HAYEHHE all-
peca u3 I'mobaibHOM TabaUIIBI CTAHOBUTCS 3HAYEHUEM 3TOI0 MMEHHU.

Biok16: DiieMeHT ¢ OTKOPPEKTUPOBAHHBIM aipecoM 3aHOCUTCS B JIo-
KaJTbHYIO TaOJIUILy UMEH.

Buok17: [Ing 3anucu nepeMelleHus nepeduparoTcsl HaXOAsIIIUecs B
Heli 2JieMeHThI TaOaUIIbl ITepeMeIIeHUS.

Bnok18: OTHOCHUTENBbHBII apec B 3JIeMEHTE 3aMEeHSIETCSI Ha (pakTuye-
CKUM...
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Buok19: ...u snemeHT nobasisiercss B Tabauiy nepeMenieHuA.

Baok20: [Tocne Toro, Kak BeCh MOIYJIb TPOYNTAH, BBITIOTHSETCS TIe-
pe6op Tabnuipl epeMeleHun MOIYJIS.

Buok21: JInsg kaxaoro ayeMeHTa Tabauiibl TepeMelleHi UMsI, 3aIT-
CaHHOE B €To IoJie UMeHU ullieTcs B JIoKaJbHOM Tabauile UMeH U U3
JloxkanbHOM TaOIUIIEI UMEH BBIOMpPAETCsI CBSI3aHHBIM C 9TUM MMEHEM
azpec.

Baok22: 13 Kona nporpaMMbl BEIOMpaeTCsT KOJI, aipec U JJIMHA KOTO-
POro 3anucaHbl B ajieMeHTe Tabiuibl epeMeIeHNA.

Bbaok23: Hax BoIOpaHHBIM KOZIOM M aipecoM, BIOpaHHBIM U3 Tabiu-
1ibl UMEH BBITMOJHSETCS ONepalus CI0XEeHUs UK BbIUUTAHUS, Pe-
3yJIbTAT 3aMMChIBAETCS] HA MECTO KOJIA.

Baok24: ITocne nepe6opa Beeit Tabauiibl epeMellieHit, 0CBOOOXKIA-
1oTca Tabnuua nepemeinenuii u JlokaabHas TabauIa UMEH MOIYJISI, 1
yIIpaBJIeHUE TIepeaaeTcsl Ha 00pabOTKy CAeAyIOIIero MOIYJIs.

Baok25: IMocie 06paboTKu BceX 0ObEKTHBIX MOMYJIEH 2-ii MPOXO/ 3a-
KaHYMBaETCS.
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Aexkuuna 17.
Kpocc-cucremol

Bbl4MCAUTEABHbIE CUCTEMBI

Hcxonnas seraucanresbHas cuctema (BC) — ta BC, Ha kotopoii npo-
rpamMma TOTOBUTCS K BBITIOJTHEHUIO.

Ieneas BC — ta BC, Ha KOTOpOi1 mporpaMma BBITIOJTHSICTCSI.

9tu n1Be BC He o6s13aTennbHO coBnagaioT. Makpormpoieccop, AcceMo-
nep, Penaktop Cssseit — rporpaMmbl, o0pabaTbiBamoIe JaHHbIe. AcceMO-
Jiep, HampuMmep, ToJiydaeT Ha BXOIE OIHM KoJ (TeKCT) W IPOU3BOIUT Ha
BBIXOJIE APYroit Koj (00beKTHBINM MoayJib). [Ipu aToM Accembiiep He paccMar-
pUBaeT CBOW BBIXOAHOM KOJ KaK KOMaHIbl UMeHHO cBoeil BC, 3T0 mpocTo He-
KoTopble AaHHbIe. HUUTO He MelraeT HaM caeiaTh AcceMOJiep, Ha BBIXOZE KO-
Toporo OyayT reHepupoBaThcsi Koiabl He Toii BC, B KoTopoit paGotaer
AcceM0iep, a HeKoTopoii npyroit BC.

CucTeMBl ITIOATOTOBKU IIPOrpamMM, B KOTOphIX ucxogHast BC otimyaert-
Cs OT LIEJIeBOI, HAa3bIBAIOTCSI KPOCC-CUCTEMaMM.

J1J1s1 94ero MoKeT IMMOHaA00UThCS KpOCC-CI/ICTeMa?

YacTo Kpocc-CUCTEMBI TPUMEHSIIOTCS IJ1s1 pa3paboOTKU IIPOrpaMMHOTO
obecrieyeHUsI BCTPOEHHBIX BBIUUCIUTEIbHBIX cucteM. st BcTpoeHHbIX BC
XapaKTepeH MaJlblii 00beM PECYPCOB: OTpaHMUYEHUE OIEPATUBHONM IMAMSITH,
BO3MOXKHO, OTCYTCTBME BHEIIIHEN MaMSITU (IPOrpaMMbl U ITOCTOSIHHbBIE JTaH-
Heie pasMmetnatoTcsa B [13Y), oTcyrcTBMe moKHOTO Habopa BHELIHUX
ycTpoiicTB. MHOTIA pecypcoB 1eneBoii BC mpocTo HeoCTaTOYHO JIJ1s BBITIOJN -
HEHUS Ha HEll CUCTEMHOIO MPOrpaMMHOro obecriedeHusl MOATOTOBKHU IIPO-
rpaMMm, TeM 6oJiee — [Jisl BBIIIOJIHEHUSI MHTEPAKTUBHBIX CUCTEM ITPOrPaMMMU-
pOBaHUsI C Pa3BUTHIM MHTEPGECOM MOJIb30BATES.

IIpu paspaborke HOBbIXx BC co3maHue IporpaMMHOro obecredyeHus
JUTSI HUX BEIEeTCs MapajlieIbHO C pa3paboTKol anmnaparHoii yactu. [Toaroros-
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Ka 1 OTJIaJIKa MporpaMM Iuts IpoekTupyemoii BC moymkHa BeCTHCh, KOTa Iie-
neBoit BC ene He cyliecTByeT GU3NYECKHU.

B npocreiiiiem ciaydae mpolecc MoAroTOBKM MPporpaMMbl Ha KPOCC-
CHCTEeMe aHaJIOTUYEH TPOLIeCCY X MOATOTOBKY B OMTHOPOAHOI CHUCTEME.

arpo- Accembinep
* NpOLESEop * . * Wi
vind - bird Komni iaTop

O *

Pagmitop Bnmomn-

* A * e * Sy THE * HEHWE

3arpy3Ka 1 BBITOJHEHNE JOJDKHA 00513aTeIbHO MPOMCXOANUTD Ha LieJIe-
BOIi cUCTeMe, a MPEAIIEeCTBYIONINE ITanbl (BCe WU HEKOTOPbIE) MOTYT ObITh
MepeHeCeHbl Ha UCXOAHYIO cucTeMy. JIto60i 13 (haiioB-pe3ynbTaToB BBITOJ-
HEHUSI OYEPEHOTO ATara MOATOTOBKU MOXET ObITh NMEPEHECEH U3 UCXOIHOMN
CUCTEMBI B LIEJIEBYIO.

OnHako, Takasi cxeMa He B IOJTHON Mepe MCITOJIb3YeT BO3MOXHOCTH
KpOCC-CUCTeMBbl. BaskHBIM 3TarmoM IMOATOTOBKM TPOTPAMM SIBJISIETCS WX OT-
nanka. OTjazKa TakkKe MOXKET MPOBOIAUTHCS Ha KpOCC-cUCTeMe (YaCTUIHO
WJIM TIOJTHOCTBIO)

I
RAvpo- Acoamfinep Pagatap 1
* npayestcap -I' . -I' W * ceazed
ik pe AN Komemog om | =+ =+ o |
KTHPOE&HWE WCXOAHO M TEKCTA WwuTepnpe-
TATOR
McxogHaa BC
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Bunon-

I#’ Jarpy smi *‘ HEHWe

Leneean BC

Hns otnagku nmporpamm Ha ucxonHoit BC npumeHsieTcst mporpamma-
HMureprniperaTop. MHTEpTipeTaTOp SIBJISIETCSI TPOTPAaMMHOM MOJIEJTBIO 1IeJIEBOM
BC, xortopast obecrieunBaeT BBIMIOJHEHHWE TpOrpaMM B Koaax lieneBoit BC.
HMHTtepripeTaTop CTPOUTCS MO MPUHLIMITY UMUTALIMOHHOM MPOTPaMMHON MO-
JIeJIA, 3TO O3HAYAET, UTO OT/AEJIbHbIE KOMITOHEHTHI 1iesieBoii BC MoaenunpytoT-
Csl COOTBETCTBYIOIIIMMM KOMITOHEHTAMM ITPOTPAMMHOI MOIEN, KOTOpbIe
WMUTHPYIOT TTOBEJEHUE PeaTbHBIX KOMITOHEHTOB.

Ecnu ucxonnass BC o6iamaet 60JbIIMMU BEIYUCIUTEIbHBIMU pecypca-
mu, yeM ueneBas BC, 1o otnaaka Ha ucxonHoit BC MoxkeT ObITh Oosiee ymo0-
HOI U (pyHKIIMOHAJILHO OoJiee MOJIHOI, yeM Ha 1eaeBoil BC. DTo, BripoyeM,
OTHOCHTCS U K TOMY CJly4alo, Koraa ucxoaHass BC He MpeBOCXOIUT 1eIeBYIO
o o6beMy pecypcoB. B Takom citydyae /uisl OTJIaKM TTPOrpaMMbl BCE PaBHO
MOXEeT OBIThb BBIACJIEHO OOJIbIIE PECYpCOB (BO3MOXHO, BUPTYaJbHBIX), YeM
TIpY €€ BBITTOJIHEHUU.

Mopaenb, Ha KOTOPOI MPOU3BOAUTCS OTJIAKa, BCETa SIBISIETCS U30bI-
TOYHOM IO pecypcaM Mo CpaBHEHUIO C LIEJEBOM cpenoit BeimogHeHus. M30b1-
TOYHOCTb MOJIEJIM MO3BOJISIET BBISIBUTH MPU OTJIAAKE HA HEW TaKuWe OIIMO0Y-
HbIE CUTYyallUW, KOTOPBIE TPYOHO WM BOOOILIE HEBO3MOXHO BBISIBUTH IPU
OTJIaIKe B peasibHOU cpene. [1pruMepbl TaKUX CUTyalIdid:

a oOpalleHre TI0 aApecy HECYIIeCTBYIONICH MaMITH

a TOIBITKA 3aMMMCH B 3AIIUIIEHHYIO OT 3alUCH MaMsITh
a MoaudUKaILus MPOrpaMMoil KOMaHI U KOHCTaHT

a repenava yrnpasJieHUs Ha JaHHbIE

0 BBIOOpPKA HEMHULIMATU3UPOBAHHBIX JTaHHBIX

Mogpenb 1ieeBoi BHIYUCIUTETbHONW CUCTEMbl COCTOUT U3 KOMITOHEH-
TOB, MOJIEJUPYIOIINUX TMMPOrPaMMHO-JIOCTYITHbIE KOMIOHEHTHI liejaeBoir BC
(T.e. TaKue, ¢ KOTOPHIMU pabOTaIOT KOMaH/Ibl OTJaXKMBAEMOM MPOrpaMMBbl) U
BKJTIOYAET B ce0sI CJISAYIOLINE COCTaBISIONINE:

a MOJIe/Ib PETUCTPOB

0 MOZIEJIb OTIEPATUBHOM MaMSTH
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0 MOZEJIb TIpolLeccopa
O MOZACJTIb CUCTEMBI ITPEPBIBAHUA
O MOAEJIb CUCTEMBI BBOJA-BbIBOJA.

MoaAeAb perncTpos

Mounenb PErucCTpoOB BKIIOYACT B cebs1, Kak MUHUMYM:

0 PETUCTPBI OOIIETO Ha3HAUCHUS
O pPErucTp-cYeTuMK agpeca
O PETUCTP COCTOSTHUS

Peructpbl MmomeupyoTcsi nepeMeHHBIMUA UHTEPIIPEeTaTopa.

POH Bo BpeMs1 BBIIIOJIHEHMST IPOTPaMMBI cofiepkaT 00padaThiBaeMble
nanHeie. POH mMoryT MoaenupoBaThesl Kak OTAEIbHBIMU MePEMEHHBIMU, TaK
1 MacCMBaMU — B 3aBUCHMOCTH OT MX KOJIMYECTBA U CBOMCTB.

B tex BC, rne POH HemMHOro u HEKOTOpbIe U3 HUX 00J1agaloT COOCT-
BEHHBIMU WHIVBUAYaJIbHBIMU CBoMicTBaMM (Harp., Intel) ynobHo mpeacras-
JsTh Kaxasiii POH B Buze otnenbHOI epeMeHHOM.

Hns tex BC, rne POH MHOTO M/1MY OHYM OMMHAKOBBI BO BCeM (HAIIp.,
S/390, Bce RISC), nx 1enecoobpa3Ho MpeACTaBIsATh B BUAC MacCUBa. Xapak-
TepHO, uTo B BC nepBoro tumma POH 06b19HO MMEIOT COOCTBEHHBIE MMEHA, a
B BC Broporo tuna POH uneHTMGHUIMPYIOTCS HOMEpaMU.

CuyeTyuK apeca CONEPXKUT aapec TEKYILIU BHITTOJIHSIEMON KOMaHbI 1
MPEACTABISIETCS B BULIE OTACJIbHOM EPEMEHHOM.

Peructp cocrossHusI coAmepXXUT NPU3HAKM pe3ybTaTa BHITTOJTHEHUS
MpenbIayineil KoMaHabl — OOJIbIIIE, MEHBIIIE, paBeH HYJIIO (He BCe KOMaHIIbI
YCTaHABJIMUBAIOT 3TU MPU3HAKU) U, BO3MOXHO, NMTPU3HAK NMPUBUJIETMPOBAHHO-
ro/HeNpUBWIETMPOBAHHOTO peXMMa. DT MTPU3HAKU MOTYT «yTTaKOBBIBATbCSI»
B OHY NEPEMEHHYIO WJIUN MPEACTABISITHCS OTACIbHON MEPEMEHHOM KaXKIIbINA.
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MoaeAb onepaTtmBHOM NAMSTH

O0BEeM apecHOro MPOCTPAHCTBA TTAMSITH, K KOTOPOMY TeOPETUYECKHU
MOTYT BBITIOJIHATBCSI 00OpaIleHUs K TIpOrpaMMe OTIpeessieTCsl pa3psIHOCThIO
npencrasiaeHus agpeca. OmHaKo, peajbHO B 1iejieBoit BC MoxeT ObITh 3HAUM-
TeJIbHO MeHBINIT 00beM naMsTh. Bo BctpoeHHbIx BC agpecHoe mpocTpaHCT-
BO MOXET IOKPBIBAThCSI PEalbHOM TMaMSThIO HECMEXHBIMU (PparMeHTamu,
npuyeM pparMeHThl peajJbHOM MaMsITh MOryT ObITh Kak O3Y, tak u [13Y.

HHTepripeTaTop J10KeH «3HaTh» KOHMPUTYpallMio peaJbHOM MaMsITH B
neneBoii BC. Bo3aMoxHbIe BapraHTHI 3aJaHUS TaKOM KOH(PUTYpaLuu:

IloTpeboBatTh, 4TOOHBI JIt00AsI sTYEiKa MTaMsITH, K KOTOpPOIi obpaliaeTcs
nporpamma, 6bl1a onvcaHa B mporpamme (mupektuBoit DD win BSS).

OnucaTtb KOHQUTYpALIMIO ITAaMSITU B OTACILHOM (haiiyie, SIBIISIOIIMCS
BXomHBIM st UHTEpIipeTaTopa.

IMpencrapnsieTcs, YTO BTOPOI MOAX0M 60Jiee YHUBEPCATbHBIM, TaK KaK:

g oOpaleHue B MporpaMMe Mo HeoMMCaHHOMY B Hell afpecy
MaMsTH BO3MOXHO (0CODEHHO 3TO KacaeTcsl MPOTrpaMM ISt
BcTpoeHHbIX BC ¢ aGCOMOTHBIMU TPOrpaMMaMU U KeCTKU
pacrpenejieHueM naMsTh);

a orpeeIeHNe MaMATH B IIpOrpaMMe TaKXKe SIBIIIETCS 00beKTOM
MPOBEPKH/OTIAIKN MOXET CONEPXKATh OIIMOKM;

a B AcceMbiiepe Het cpencts onucanust O3Y/T13V.

BHelrHee onucanue naMsaTi cuuThiBaeTcsl MHTEpIIpeTaTopoM B Haya-
Jie paboThI U IIpeBpaliaeTcs B TabaUILy (hparMeHTOB.

OnepaTuBHas mamaTh LeneBoli BC mpeacrapisercs naMsaThio (He 00sI-
3aTeIbHO orepatuBHON) ncxomHoi BC. OgHako, B MOIeIH ITaMsITA Ha UCXOJI-
Holi BC MBI "MeeM BO3MOKHOCThH TTOMUMO COOCTBEHHO TAHHBIX, XPAHSIIIIAXCSI
B 1IEJICBOI MTaMSITH, TIPEACTABIISATh TAKXKe W OTIMCAHWE 3TUX JaHHBIX.

Kaxnpiii 6aiiT 11eeBoil maMsITH IMpeACTaBIsIeTCs IByMsI OaliTaMu MC-
XOAHOM namsTu. B mepBom OaiiTe mpeacTaBieHUs XpaHSTCSI COOCTBEHHO JaH-
HbI€, a BO BTOPOM — PsIIT TPU3HAKOB, XapaKTepU3YIOLIUX STYENKY LIEeJIeBOM Na-
MSITH.
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Cpeny 3TUX TPU3HAKOB MOTYT OBITh TaKKe:

0 a) mpu3Hak 1-ro 6aitTa KoMaH/bI (YIIpaBJieHUE MOXHO
repeaaBaTh TOJbKO Ha 1-i1 6aiiT KOMaH[IbI);

0 b) nMpr3HaK KOMaHIbl/TaHHBIX

0 C) NpU3HAK MHUIMATU3UPOBAHHBIX/HEMHUIMATU3UPOBAHHBIX
JNAHHBIX

0 d) mpu3HaK u3MeHSIEeMbIX/HEU3MEHSIEMbIX TaHHbIX

0 €) MpU3HAK OCTaHOBA MIPU TMepenaye yrnpaBieHUs

0 f) mpu3HaK ocTaHOBa MpU Mepeaaye 3anucu

g) TIpU3HaK OCTaHOBA IPH Tlepeaade YTeHUN

Bce Ha3zBaHHBIE TpU3HAKU — OfHOOUTHEIE. [Tpu3Haku a, b yctaHaBIu-
BatoTcst Kpocc-accembiepoM Mpy TpaHCISIUKM TPOTPAMMBbI U HE U3MEHSTIOTCS
npu BeinojHeHuu. [lpusHak ¢ ycraHaBiuBaeTcsa Kpocc-accemOiiepoMm, HO
MOXET U3MEHSIThCsI MHTepIpeTaTOpoM B Ipoliecce BuimoaHeHus. [1pusHak d
ycTaHaBMBaeTcsi MHTepIpeTaTopoM nepe HauajaoM BhITIOJHEHUST Ha OCHOBE
TaOaUILIbl (PParMEeHTOB 1, BO3MOXXHO, TOMOJHUTEIbHOM MH(pOpMAaIIUX, BBOIU-
MO MPOrpaMMHUCTOM (OTAEIbHO OT MPOTPaMMbI) U MOXET M3MEHSITbCS
MPOTPaAaMMUCTOM B XOJIe MHTEPAKTUBHOM oTinaaku. [TpusHaku e-f ycraHaBnu-
BalOTCsI Mepe/l HauaJloM BBITIOJTHEHMST HA OCHOBE JAOTIOJTHUTEIbHOM MH(pOopMa-
LIMM U MOXET U3MEHSIThCSI TPOrPaMMUCTOM B XOJIe UHTEPAKTUBHOMN OTJIaIKHU.

JomnosHUTeMbHAsS HMOPMALIMSI O MaMATH, TAKUM 00pa3oM, COCTOUT
13 TabiuLbl parMeHTOB, crMcKa epeMeHHbIX B O3Y, KoTopble He pa3pelia-
€TCSl UBMEHSITD, CITUCKA TIEPEMEHHBIX, TIPU 0OpaIlleHUN K KOTOPBIM JIOJIKeH
MIPOMCXOIUTL OCTAHOB, U METOK, IPHU Tiepeaade ypaBIeHUs Ha KOTOPbIE T0JI-
SK€H TIPOMCXOAUTh OCTAHOB.

Kaxmoe obpalieHre K maMsITH B TIPOrpaMMe XapaKTePU3yeTCsT TUTIOM:
R (urenue), W (3anucew) unu X (repenava yrpasieHust). [1pu mo6om tume o6-
palieHusl MpoBepsIeTCs TIoTalaHue B pealbHO CYIIEeCTBYIONINM GparMeHT na-
matu. [Ipu obpamenun thmna X IpoBepsieTcss OUT a IIpU3HaKa, YIpaBiIeHUe
MOXeT OBITh IIepeJaHO TOJbKO Ha 0aiiT C yCTaHOBJICHHBIM Mpu3HakoM a. [1pu
obpameHusix Tuna R 1 W nposepsieTca Out b mpu3Haka, oOpalieHus 3TOTro
THIIa MOTYT IIPOUCXOIUTH TOJIBKO K JaHHBIM [1pu oOpareHusx tumna R mpose-
pseTcs OUT ¢ IPU3HAKA, YUTATHCS MOTYT TOJIbKO MHUIIMATM3UPOBaHHBIC TaH-
Hele [1pu obpamenusx Tuma W nposepsieTcsa 6ut d mpu3Haka, JaHHbIE JOJDK-
HBI OBITH MI3MEHSIEMbIE, OUT C MPU3HAKa ITPU 3TOM YCTaHABIMBAETCS, TO €CTh,
JIAHHBIE CTAHOBSATCSI MHUIIMATU3UPOBAHHBIMM.

http://itbookz.ru/



http://itbookz.ru/

Kpocc-cucremsi 229

MoaAeAb npoueccopa

Pa6ota npoltieccopa MoaeTUpyeTcs aITOpUTMOM paboThl MHTepIipeTa-
Topa. OCHOBHOI aJrOpUTM PabOTHl MOJECIM COCTOUT M3 LIMKJIA, B KaxKIOi
UTEpaI KOTOPOTO MOAETUPYETCS BBITIOJHEHUE OTHOM KOMaHIbI IIeJIeBOit
nporpaMmbl. MiTepaliyst 5Toro MKiIa HaUMHAeTCs ¢ BBIOOPKHU GaiiTa, 3armcaH-
HOMY B MOJIEJIM TIaMSITU TI0 ajpecy, ColepXKalleMycst B MOJEIU perucTpa-
cuyeTymnKa agpeca. B mogasnsiomem 6onbmmHcTBe BC mepBbIit 6ailT KOMaHIbI
COIEPKUT KOJI OIepalliy, MO3BOJISIOMINI OMHO3HAYHO MIEHTU(DUILIMPOBAThH
KomaHay. MHTepripeTaTop BBITTONHSET IMOKWCK 0 KOMY OIepaly B Tabiauie
KOMaH]I.

IIpu 3TOM MOXET MCIOIB30BaThCS JIMOO Tabauia KoMaHa AcceMOJie-
pa, oo ee MoauUKaALIUs C PACIIMPEHUSIMU U C BO3MOXKHOCTBIO OBICTPOTO
Ioucka 1o koxay onepaunu. Pacrmosnas komanny, MHTepripeTaTop BRIOMpaeT
€€ OCTaJIbHBIC 0alTHI (X KOJIMYECTBO OMpPEAeICHO B TaOJMIIe KOMAH[I) U BbI-
JIEJISIET U3 HUX OTlePaHIbl KOMaHIbI (MX KOJMYECTBO U KOAWPOBKA OTPEIeIsi-
€TCSI TUTIOM KOMAaH/IbI).

Hanee anroput™ MHTepripeTaTopa pa3BeTBISIETCS, B OOIIEM ClTydae
YHUCIIO BETBEI paBHO YHMCITY BOBMOXHBIX KOIOB OITEepaIiiu.

B KaXXJI0M BETBU BBIYUCIISICTCS 3HAUYCHUE, ABIAIOMICCCA PE3yJIbTaTOM
BBITTOJIHEHUSI TOM UM MHOU KOMaHJIbI. BbruucieHHoe 3HaUeHUE 3aHOCUTCS B
06’1)(3KTj SIBJISTIOLLIAMCS U151 JAaHHOW KOMAaH/IbI IIPUEMHUKOM pE€3yJbTaTa.

Kpome Toro ajia Tex KOMaH, [J1s1 KOTOPBIX 3TO TpeOyeTCsl yCTaHaBIM-
BalOTCs 3HAUEHMS PU3HAKOB B PETUCTPE COCTOSIHUSA (TIepeyeHb MPHU3HAKOB,
yCTaHaBJMBaeMbIX KOMAaHION, MOXeT CONEpXKaThCsl B Tabauile komaHa MH-
TeprpeTaTopa). BeruucisieTcss HoBoe 3HaUeHUE perucTpa-cueTyrka aapeca. B
OOJIBIIIMHCTBE CIyYyaeB 3TO 3HAYEHUE MOJIydaeTcsl 100aBIeHUEM K TEKYIIeMy
€ro 3HaYeHUIO JUIMHBI KOMaHAbl, HO B KoMaHaax nepexona (tuna JMP, CALL)
9TO 3HAYEHUE BBIYUCIISIETCS.

[Tpu peaym3aIuy arOpUTMOB BBHITTOJTHEHUSI OTAETHHBIX KOMaHI BO3-
MOXHBI JIBa Mojxonaa, kotopbie Mbl HazbiBaeM RISC u CISC-monensimu, mo
AQHAJIOTUM C apXUTEKTypaMH IPOIECCOPOB (OMHAKO BHIOOP MPOTPaMMHOMN
RISC wim CISC-monenu HeoOs13aTeIbHO AOJIKEH COBMAAaTh C peajbHOM ap-
XUTEKTYpOU Tpolieccopa).
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Cwmbica RISC-monenu cocrout B TOM, YTO Pa3BCTBJICHUC aJITOpUTMa
BLBIITOJIHACTCA Cpa3y K€ IOCJIC paClioO3HaBaHW A KOMaHIbl X BBIIIOJIHCHUE KaX-
JIOM KOMaH/IbI TTIOJIHOCTBIO PeaIu3yeTCs KOJaMU COOTBETCTBYIOLIECH BETBU.

Cwmbicin CISC-Monenu cocTout B TOM, YTO BBITIOJTHEHME KaXkIOW KO-
MaHJIBI TIPEICTABIISICTCS] B BUIE MTOCIICNOBATEIBHOCTH BHITIOTHEHUS TIPOCTHIX
npouenyp («MUKpoKoMaHI»). CITMCOK MUKPOKOMAHI, COCTaBJISIOIIMX BbI-
ITOJIHEHME KaXI0i KOMaH/IbI, MOXET OBITh «3aIUT» B IPOrpaMMy B BUIE I10-
CJIeIOBATEIbHOCTU BBI30BOB WUIW TIPEICTABICH B BUE JAaHHBIX, HAIIPUMeEp, B
BUJIE CITMCKAa HOMEPOB TIpolienyp. B mocienHeM ciryyae airoput™ He TpebyeT
BETBJICHUSI, @ CBOAUTCS K LIUKJITY, B KaXI0U UTepallui KOTOPOTO BLIOWpaETCs
HOMep OUepeIHON IMPOIeTYPhI ¥ BHI3BIBACTCS TTPOLIeAypa C TAaHHBIM HOMEPOM.
B nipenebHOM citydae BBITIOJTHEHUE KasKI0 KOMaHIbI MOXKET ObITh ITPEICTaB-
JIEHO B BHJIE UICXOIHOTO TeKCTa Ha S3bIKe MaKPOKOMAaH]I, KOTOPBIN MHTepIIpe-
TupyeTcst MHTepIIpeTaTopoM.

MNpumep
HYCTB B A3bIKE MUKPOKOMAaHI MMCIOTCA CJIICAYIOIIME (HOKaBaHbI HE
BC€) MUKPOKOMAaH/Ib:

GETR n,rx

BriGopka HOMepa perucrpa, 3a4aHHOrO B N-OM OIEPAH/IE B IIPOMEXY-
TOYHYIO TIEPEMEHHYIO IX

GETA n,ax

BriGopKa ajipeca, 3aIaHHOTO B N-OM OIepaH/ie B MPOMEXYTOUYHYIO Te-
PEMEHHYIO ax

LDR dx,rx

Bbi6opka JaHHBIX U3 PeTUCTpa, HOMeP KOTOPOTO HaXOAUTCS B TIPOME-
JKyTOUHOM TTEPEeMEHHOM IX B TIPOMEXYTOUHYIO TTepeMEHHYI0 dX

LDM dx,ax

BrIGopKa MTaHHBIX U3 ITAMATH T10 aIpecy, HaXOMSIIEMYCsT B TIPOMEXY-
TOYHOM ITepeMEeHHOMI aX MMPOMEXKYTOUHYIO IIepeMeHHYI0 dx

SDR rx,dx

3anuch JaHHBIX U3 TIPOMEXYTOYHOM IMepeMeHHOM dX B perucTp, Homep
KOTOPOTO HAXOMUTCS B TIPOMEXYTOUHOM TIEPEeMEHHOM IX

SDM dx,ax

3anuch JaHHBIX U3 MPOMEKYTOUYHOM TIepeMeHHOM dX B TaMSsITh 11O all-
pecy, HaxomsIIIeMycsl B IIPOMEXYTOYHOM MEePeMEHHON ax MpPOMEXYTOYHYIO
nepeMeHHyto dx
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ADD dx1,dx2

CnoxeHue TaHHBIX U3 MTPOMEXYTOYHOM mepeMeHHoM dx1 ¢ JaHHBIMU
u3 dx2; pesyabraT — B dx1

SIG dx

HMHuBepcusa 3Haka JaHHBIX, COAEPXKAIIUXCS B IMMPOMEXKYTOYHOM mepe-
MeHHOI dx

CC1dx

YcraHoBKa IIPU3HAKOB «0O0JIbIIIE», «MEHBIIIE», «paBHO» M0 3HAYEHUIO,
coaepxkalleMycsl B IIpOMEXYTOYHOM nepeMeHHOoI dx

CC2dx

YcraHoBKa Npu3HaKka MepernoyHeHUs 0 3HAUEHUIO, COEPXKAILEMYCS
B IIPOMEXYTOUYHOM TiepeMeHHOo# dx

PC1
YBenuueHue perucTpa-cueTunKa aapeca Ha JJIMHY KOMaH/Ibl

PC2 dx

3anuch JaHHBIX U3 TIPOMEXYTOUYHOM TTepeMeHHOM dX B perucTp-cuer-
YyuKa ajapeca

END
OKOHYaHUEe MUKPOTIPOrPaMMBbl

Torma peanusannsl HEKOTOPHIX MAIIWHHBIX KOMAaHI MOXET OBITh «3a-
MHUKPOMPOrpaMMUPOBaHa» CJIEAYIONIMM 00pa3oM:

LR peructp2,peructp1
Ilepechlika gaHHBIX U3 peructpal B perucTp?

GETR 2, r1;
LDR d1,r1;
GETR 1,r2;
SDR r2,d1,
PCT;
END;

L perucrp,namsarb
nepCCbIHKa JAaHHBIX U3 ITaMATU IO aApECy IaMATb B PETUCTD
GETA 2,aft;
LDM d1,al;

GETR 1,r1;
SDR r1,d1;
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PC1;
END;
AR peructp2,pernctp1

CroxeHue JaHHBIX U3 perucTtpal ¢ JaHHBIMU B PETUCTpe2; pe3yabTar
— B peructpel

GETR 2, r1;
LDR d1,r1;
GETR 1, r2;
LDR d2, r2;
ADD d1,d2;
SDR r1;
PC1;

END;

CMP peructp,namsitb

CpaBHeHUe TaHHBIX, COAEPKAIIMXCS B PETUCTPE C JAHHBIMU IO afpe-
Cy mamsThb

GETR 1, r1;
LDR d1,r1;
GETA 2, at;
LDM d2,af;
SIG d2;
ADD d1,d2;
CC1 dt;
CC2 dt;
PC1;

END;

JMP namstb
[Tepexon no aapecy namsTh
GETA 2,a2;
PC2 a2;
END;

OueBunHo, yto RISC-Monens OyneT BEITOIHATHCA ObIcTpee, HO CISC-
MojieJb THOYe, TaK KaK aKTUBHBIC 3JIeMEHTBI (KOMaHIbl) B HEl IMpeBpaIlieHbI B
IaccCUBHBIC (TaHHBIC). B anmapaTHBIX apXUTEKTypax MPeaIToYTeHUe OTIACTCS
RISC u3-3a BeIciieil 3(p(PpeKTUBHOCTH, a KaKNe KPUTEPUHU SIBIISIIOTCS OoJiee
BaXXHBIMU TIPU OTJIaTKe?

Bpems

HHH 3HAYUTECJIBbHOTO KJ1acCa BCTPOCHHBIX BC BpEMAA BBITTOJIHCHUEC ITPO-
TpaMMBI ABJIACTCA ITPUHLIMUITUAIBHO BaXXHOM €€ XapaKTepI/ICTI/IKOﬁ (HaHpI/I—
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Mep, OOPTOBbIE CUMCTEMBI YIIPaBJICHUS IOJDKHBI paboTaTh B PEaJbHOM BpeE-
MEHH).

BaxkHO TOHMMATh, YTO BpeMsI BHITTOJTHEHUSI TTpOrpaMMbl Ha MIHTepIipe-
TaTope HU B KOEi Mepe He COOTBETCTBYET BPEMEHU €¢ BBHITIOJTHEHMS Ha pe-
anpHOIT BC. Boiee Toro, BpeMeHHBIE COOTHOILICHUSI MEXIY BBIIOJIHEHUEM
Pa3TMYHBIX YacTel TPOrpaMMBbl Ha MOJIETU TaKKe He COOTBETCTBYIOT COOTHO-
HICHUSIM BBITTOJTHEHUS YaCTOM ITPOrpaMMBbI Ha pealbHOM obopynoBaHuu. ITo-
3TOMY BpeMsI TaKKe SIBJIIETCS MOJEINUPYEMBIM KOMITOHEHTOM. Moziesbio Bpe-
MEHU SBJISETCS lieJlasg TiepeMeHHas OoJbIIoi paspsgHocTH. B 37Ol
MepeMEHHON Ha KaXXIOM IIare BBIMOJTHEHMS COAEPXKUTCS YMCIIO MAIIMHHBIX
TaKTOB, BHITIOJTHEHHBIX C HaYaJla BHITTOJTHEHUSI TTporpaMMbl. MicxomHoe 3Have-
HUE 3TOi mepeMeHHOoi — (0, TTocye BBITIOJIHEHUST KaXIOl KOMaH/IbI € 3Haue-
HME YBeJIMUYMBAETCS Ha BpeMs BBITIOJTHEHUS JaHHOW KOMaHIbI (BpEeMsI BBITIOJN -
HEHUST MOXET ObITh CTOJIOLIOM B TaOJIMIIC KOMAHI).

Cuncrtema npepbiBOHUN

SBAsieTCST caMbIM CJIOXHBIM JIJISI MOIOCJIUPOBAaHUSA KOMIIOHCHTOM.
pr}lHOCTb COCTOUT B TOM, 4YTO NPCPbLIBaHUA IOCTYNAOT aCMHXPOHHO, 6e3
NPUBA3KHU K BBINTOJHCHUIO ITPOTPaMMBI. CJTCZ[OBaTeJTBHO, IpEepbIBaHUA TOJIXK-
HbI «3apOKIaTbCsA» II€-TO BHE COOCTBEHHO BBITIOJIHSIEMOi1 nporpamMMul.

[Tpu BeIMoTHEHUM MHTEpIIpeTaTopa B MOIIATOBOM PEXUME MPEphbIBa-
HMSI MOTYT 3a/1aBaThCsl KOMaHIAMM, BBOAMMBIMHU YeJIOBEKOM-OTIEPATOPOM.
Bonee yHUBepCcaTbHBIM SBJISIETCS TIPUEM, TIPEATIONATalonInii CO3MaHue B OT-
JIeTbHOM (haiisie «IIporpaMMBbl TIOCTYIIICHUS TIpepbIBaHUit» . Kaxplit «orepa-
TOp» 3TON <«IIPOTPaMMBI» COIEPXUT MACHTUMOUKATOP TUIMA TIPepbIBAaHUS U
BpeMs (MOJIETbHOE) TTOCTYTUICHUST TIPephIBAaHUS. DTU «OTepaToOpbl» TOJKHBI
OBITH YITOPSAOUYECHBI TT0 BO3pacTaHWIO BpeMeH TocTyruieHus1. [Tockonbky BC
00J1a1al0T CBOMCTBOM HEIPEPhIBAEMOCTH KOMaHJ, YCJIOBHUE ITOCTYILICHUS
TIpEPBIBAHUST MOXET TIPOBEPSITHCS TOJBKO MOCIe OKOHYaHMSI 06pabOTKU ove-
pPEMHOM KOMaH IbI.

JeiicTBUSI 11O MPEPHIBAHUIO OMPENESIOTCS XapaKTepUCTUKAMU KOH-
kpeTHoii BC. Kak npaBuio, OHM BKJIIOYAIOT B Ce0S1 3alIOMUHAHUE TEKYILETO
3HAYEHUsI PETMCTPOB COCTOSIHMSI M CUETYMKA aJpeca U 3aHeCEHUe B CUETUUK
ajipeca ajipeca IMporpaMMHO# ceKLIMK 0O6pabOTKU MTpepbIBaHUSI JAHHOT'O TUTIA.

OTtnanke rMporpamMm, NpeaycMaTpuBalommnx 00paboTKy BHEIIHUX Tpe-
PBIBaHUIA, YCJIOXKHSIETCSI MHOTOKPATHO, TaK KakK MPU 3TOM JIOJKHO OBITh Mpe-
JIyCMOTPEHO MOCTYIUIEHWE BHEIIHUX MPepbIBaHUI BO BCE BO3MOXHBIE (11 He-
BO3MOXHBIE!) MOMEHTBI BHITIOJIHEHMUSI.
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BBOA-BbIBOA

Onepanu BBoAa-BbiBoma 1iesneBoii BC Momenupyorcst (aiiioBeIM
BBOIIOM-BbIBOIoM McxogHoi BC. JlaHHble, KoTopsle 1eneBass BC BBomuT ¢
BHEIIIHEee YCTPOMCTBO, YUTAIOTCS MOJIeblo U3 (haitia. JlaHHbIE, KOTOPbIE 1ie-
neBasi BC BbIBOIMT Ha BHEIIHEE YCTPOMCTBO, 3alMCHIBAIOTCS MOJIEJBIO B
¢aiin. JIyst KaX1oro BHEITHETO YCTPOCTBA yI0OHO Ha3HayaTh CBOM (haitin. B
YACTHOM cJly4yae 9TO MOXET ObITh (pailyl KiaBuaTypbl wiu (aiin akpaHa. JJaH-
HbI€ B (haiijl, UMUTUPYIOIIUI YCTPOICTBO BBO/A, TOJKHBI ObITh 3aHECEHBI 3a-
panee. Ha Bxon MHTEpripeTaTopa 10/KHA TOAABAThCS TabJIU1a COOTBETCTBUS
(aiinoB ycTpoiicTBaM.

BBoI-BBIBOI MOXET ObITH CHHXPOHHBIM MM ACUHXPOHHBIM. [1pu cH-
XpOHHOM BBOJIe-BBIBOJIE (HaIlpuMep, Yepe3 MOPThI) OTNepalins BBOAAa-BbIBOIA
3aBepIIAETCSI BMECTe C 3aBepllIeHMeM KOMaH Ibl BBOAA-BbIBoga. Monenmposa-
HUE TaKOTO BBOJA-BBIBO/IA CIOXKHOCTEH He TIpencTanisieT. [1pn acMHXpOHHOM
BBoze-BboiBoe (KITJIT, xaHansl BBOAa-BbIBOAA) KOMaHAAa BBOJA-BbIBOJIA
TOJILKO 3aITyCKaeT oTiepaliiio BBOJA-BbIBOIA U 3aKaHYMBaeTcs. BuimoaHeHue
orepaly BBOJA-BbIBOA Jajiee MPOUCXOAUT MapaylieIbHO C BHITIOJIHEHUEM
KOMaH[I IPOrpaMMbl, 2 00 OKOHYaHW U BBOJIa-BbIBO/IA YCTPOMCTBO CUTHATTU3H -
pyeT ipepbiBaHueM. U 31ech «cpabaThiBalOT» TPYAHOCTH, IPUCYIIAE MOICITH-
POBAHUIO CUCTEMBI TTpepbiBaHMi. OTHO M3 BO3MOXKHBIX PEIIEHWI — MPU UHU-
LIMAIM3allK OTIepaliui BBO/Ia-BbIBOJA 1OOABIISITH B IPOrPaMMY MOCTYTUICHUST
TIpepBIBAaHU I HOBBII 3JIEMEHT, COOTBETCTBYIOIIUI PEPBIBAHUIO, KOTOPOE TO-
CTYIIUT Yepe3 KaKO-TO MHTePBaJl BpEMEHU TOCJIe TEKYIIIETO MOMEHTA.

Oco0y10 CIOXHOCTh TPEACTaBISIET CO00 MOIEIMPOBAHUE OLIMO0Y-
HBIX CUTYalluii BBOJA-BbIBOJA, 3Ta TPOOIEMa TOJIKHA PELIaThCs UTSl KaxKIoro
MPUKJIATHOTO Cydasi, TO3TOMY 37IeCh HE pacCMaTp1BaeTCsl.

BsanmoaencTeme ¢ Y4eAOBEKOM-OMepaTopom

HMHTepripeTaTop MOXET BBIMOJTHATHCS B aBTOMAaTUIECKOM WJIM TTOIIa-
rOBOM pexume. B aBToMatndeckoM pexxume MHTepIIpeTaTop MOAEINPYET BbI-
MOJIHEHME KOMaH/I IIPOrpaMMEI 0e3 0cTaHOBOK 10 KoMaHabl Tuima HALT v
JI0 TOYKW OCTaHOBa. B Touke ocTtaHOBa orepaTop MOXeT BBOIWUTH KOMaH/IbI,
yrpaBJsolnye neiictBusiMu MHTepIipeTaTopa U BEIOPATh PEXUM MPOIOJIKE-
HUS BITIOJHeHMS. B momarosom pexxume MHTepripeTaTop rmocie BhITOJHE-
HUS KaXIOM KOMaHBI IPOTpaMMbl OCTAaHABJIMBAETCS M MPENOCTABISIET OTle-
patopy BO3MOXHOCTh BBOAUTH KOMaHABI ympaBieHus. KomaHmamu
yIpaBieHMsI paboToii UHTepIipeTatopa MOTYT OBITh:

O KOMaHJIbI Ha 0TOOpakeH1e/ M3MeHeHIE
COCTOSIHUSI/COAECPXKUMOT0 KOMITOHEHTOB MOJICIIN;

0 KOMaHIbI 3aJaHUS TOUCK OCTAaHOBA,
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O KOMaHJIbI MOJICJTMPOBaHUS TTPePhIBAHMIA;
O KOMaH/Ibl YCTAHOBKM PEKMMA BBITIOJTHEHUST;
ad KOMaHJIa OKOHYaHUS paOOTHI.

OTobOpakaThCsl TOJDKHBI COCTOSTHUST M 3HAUEHUST BCEX COCTABIISIOIINX
nporpammHoii monenau BC: perucrpoB (POH, cueTunka agpeca, COCTOSIHUSA),
3aJaHHBIX YJYaCTKOB IMAMSTH U UX MPU3HAKOB, CYETYNKA MOMIEITHHOTO BpeMe-
HM, TIPOTPAMMBI IIOCTYIUICHUST TIpephIBaHMil 1 T.I. OToGpaxkaeMble 3HAUCHUS
TaKXe JOJIKHBI ObITh TOCTYIHBI 7151 U3BMeHEeHU . OTMETUM, UTO JISI UHTEePaK-
TUBHOTO OTOOpPakKeHWsT/M3MEHEHHUsI TOJDKHBI OBITH JOCTYITHBI TaKKe OaiTHI
MPU3HAKOB MaMATH. VI3MeHeHNe CONepKMMOTO perucTpa-cueTIrKa aapeca
PaBHOCUJILHO Mepefayuy YIpaBieHusl B IporpaMMe.

Touku octaHOBa MOTYT 3a/1aBaThCsI B UCXOAHOM [U1sl UHTepripeTaTopa
(atine 1 BBOAMTHLCS/U3MEHSTHCS B XONIe MHTEPAKTUBHOUN OTIagku. Moryt
OBITH MPEAYCMOTPEHBI OCTAHOBBI MPU:

O repeaaye yrpasieHUs 10 3aTaHHOMY aapecy;
O YTEHWW JaHHBIX 110 3aIlaHHOMY aJipecy;
O 3aMMCH JaHHBIX 110 3aIaHHOMY apecy.

CBsI3b OTJIAJIKUA C UCXOAHBIM TeKCTOM. Takasi CBsI3b 6e3yCIOBHO Y100~
HO U MOXET ObITh OCYIIIECTBJIEHA OTHOCUTEIBHO HECIOXHO, €CJIM BBIXO 1-TO
npoxona Kpocc-Accembiiepa nepenaercss Ha Bxon MHTeprnperaTopa. Beixon
1-ro mpoxojia CBS3bIBAET ONEPATOPbl UICXOJHOIO TEKCTa C aJpecaMi MaMsITH.
TakuM o6pa3om, Mo 3HAYEHUIO CUETYMKaA aJpeca B KaxKIblii MOMEHT BBINOJ-
HEHUS TPOTrpaMMbl MOXKHO HAMTH B BbIXOJIE 1-TO MPOXoJa COOTBETCTBYIOIIMIA
orneparop ucxoaHoro tekcra. Eciu Ha Bxon IHTeprnipeTaTopa nojaercs Takxke
copMupoBaHHas 1-M MpoxonoM Tabauiia CUMBOJIOB, TO €CTh BO3MOXXHOCTh
obpaniatbes K MepeMeHHbIM MPOrpaMMbl M K TOUKaM TMepefayu yrnpaBaeHUst
10 CUMBOJIbHBIM UMEHAaM.

MOXHO 1 06€CTIeYnTh M3MEHEHHE MPSMO B XOJE OTJAIAKH UCXOTHOTO
TekcTta? Cxema pelleHus CBOIUTCS K MpeACTaBJIeHHOW Ha pUCYHKe. B cxeme
ocraercs Toiabko 1-if mpoxon Kpocc-Accembiepa. BeIxon ero — MCXOTHBI
TEKCT C pa3MeTKOM alpecoB U TabIMIa CUMBOJIOB SIBJISIETCSI OCHOBHBIM BXO-
noM MuTeprnperaropa. HeobxomumocTts Bo 2-M nipoxone Kpocc-Accembiiepa
oTnanaeT. B Havase BimoHeHUsT UHTepIipeTaTop AOKEH MOCTPOUTH MOJIEIThb
MaMsITH, B KOTOPOI OH pa3MelllaeT, OMHAKO, TOJbKO JaHHbIE MPOrpaMMBbl, HO
He KoMaHbI. [Tpu pa6ote MHTEepnipeTaTOp MOBTOPSIET MHOTHE ICHCTBUS 2-TO
npoxona Kpocc-Accembiiepa, ynTaeT He KOAbI, a UICXOMHBIE TEKCTHI U PACIIO3-
HaeT KOMaHJIy He IO KOAy oIepaluu, a T0 MHEMOHUKE, ¥ UHTEPIIPETUPYET
oIepaHIbl He TI0 KoJaM, a Mo MCXOAHBIM TeKcTaM. MI3MeHeHUsT B KICXOTHOM
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TEKCTe orepaTopa MporpaMMbl JOKHBI aBTOMATUUECKU PETLIMLIUPOBATHCS B
COOTBETCTBYIOIIEM ofepaTope (TOJbKO B OHOM oneparope!) pesyiabraTa 1-ro
MpoXoJia, ¥ TOTAa MpU CAeAYIONEM BbITIOJHEHUU 3TOrO oneparopa oyneT Mo-
JIeJIMPOBATHLCS YK€ BBIMOJHEHUE HOBOM KoMaHbl. OJJHAKO, TOCKOJIbKY B pe-
3yJibTaTe 1-To Mpoxoja KaxIbli ornepaTop YKe MPUBS3bIBACTCS K ONpeeeH-
HOMY ajJpecy, BO3MOXHOCTb MU3MEHEHMS JOKHA OTPaHUYMBATHCS TEM, 4TO
JJTMHA HOBOI KOMaH/Ibl 00s13aTeJIbHO paBHA JJMHE CTapoil koMaHabl. bosee
CJIOXKHbIE M3MEHEHHUsI TOTPeOyIoT MOBTOPHOTO BHIMOJHEHHUs 1-ro mpoxona
Kpocc-Accembiepa.

- OTERC ATEE D ATMEITOE TTAMTTH
OITHC AHFUA OTHENEHED. AHEE)
Vrpaz- -
T TP TP AN TIOCTYTIEHECT TiD & [RIE ABEEL

TAHEELR Tabrena dafmmoE - ¥oTpoHCTE
TOTFH OCTAHOER
H T

Fpoecc-
* Aocembnep
1-# mpoxon

Urorosas cxema aiaroputMma ¢yHKIIMOHUpoBaHMsI WMHTepmpeTaTopa
CBOIUTCH K CJICAYIOLIECH:
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Baok1: 3anyck MHTeprnipeTaTopa.

Biok2: OTKpbITHE UCXOAHBIX (hailIoB — pe3ynbTaToB padoTsl Kpocc-
Accembnepa u ¢aiisioB ¢ yripapistonieir nHGopMalyeit (ornucaHue
(haiinoB — BHENTHUX YCTPOUCTB, TpOTpaMMa MOCTYTUIEHUsI pepbIBa-
HUM, onmrcaHue (hparMeHTOB MaMSITU U OTAETbHBIX STUeeK U T.11.).

Buok3: CuuTthiBaHUE yIIpaBisionieil MHQOpMAaLUU.

Biok4: YcTraHoBKa Ha9aIbHBIX 3HAYEHUIA JJIs1 KOMITOHEHTOB MOICIN
(CO)Iep)KI/IMOC maMsATHU, PETUCTPbI, CHCTIYNK MOICTIBHOTO BpeMeHI/I).
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Baok5: HTepakTUBHOE 3a1aHKe/KOPPEKTUPOBKA YITPABIISIONIEH MH-
dopmaru (pexuM BBHITTOJTHEHHSI, TOYKW OCTaHOBA U T.I1.).

Biok6: ABTOMaTUYECKUiA pexkxum?

Bnok7: Eciu ycTaHOBJIEH ITOIIArOBBIN (HE aBTOMAaTUYECKUI) peXXuM
BBITIOJIHEHYSI, BBITTOJTHSIETCS BBOA U 00pabOTKa KOMaHI oriepaTopa B
MHTEePaKTUBHOM pexkume. DTa 00paboTKa MOXET 3aKaHUMBAThCS JIU0O0
MPOIOJIKEHWEM BBITIOJIHEHUST MHTEPITPETaToOpa B MOIIATOBOM WJIM aB-
TOMaTUYECKOM pexXrMe, JIM0O 3aBepIlIeHUEeM ero padOoThI 10 KOMaHIe
oreparopa.

Buok8: Eciin YCTAHOBJIEH aBTOMATUYECKUI PEXUM BBIIIOJIHEHUS, HO
TEKyIllee 3HAYEHHUE PErucTpa — CYETUYMKA ajpeca COBIIAIAET C OMHOMN
M3 3aJaHHBIX TOYEK OCTaHOBA, TAKXKE BBIINTOJIHACTCA BBOIA U O6p8.60TKa
KOMaH/ ori€eparopa B MHTEPAKTUBHOM PEXKHME.

Baok9: I1poBepsieTcst cueTIMK MOJETBHOTO BpeMEH CPAaBHUBAETCS C
BPEMEHEM MOCTYILIEHUS TIEPBOTO MPEPhIBAHUS B CIIMCKE MpepbiBa-
HUMN.

Buok10: Ecinu cueTurkK MOIEJIbBHOTO BpeMeHM OOJIbliie MJIM PaBEH Bpe-
MEHU MOCTYIIJIEHUS MEPBOTO MPEPbIBAHUS B CITUCKE, BHITIOTHSIETCS
COXpaHEeHHWe TeKYIIETO COCTOSIHUS M 3aHECEHNE B PETMCTP-CUETUMK
agpeca ceKiuy o0paboTKM MpephIBaHUS JAHHOIO TUIIA.

Baok11: [NepBblit 31eMEHT yaaisieTcsl UX CIMCKa TIPepbIBAHUI U IIPO-
WCXOIUT BO3BpAT Ha HAYaJlo UTepallii 00pabOTKN KOMaH/IbI.

Baok12: Ecnu nipepeiBaHME HE TTOCTYITAJIO, BHIOMpPAETCS TIepBbIi OalT
KOMaHIb! (TIpY OTJaAKe MO 00bEKTHOMY MOIYJII0) WIN €€ MHEMOHUKA
(TIpu OTJIaJKE MO UCXOTHOMY TEKCTY).

Buok13: Kox onepanuy uiM MHEMOHMKA KOMAaH bl UILETCSI B TAOJIM-
11€ KOMaH/I.

Baok14: [pu HeycnenrHoM rmorcke MHTepripeTaTop 3aKkaHYMBAeTCs C
coobuieHreM 06 omuoKe.

Baok15: Boibop onepaHa0B U3 KO/Ia KOMaH/Ibl WM U3 TEKCTA Olepa-
TODpA.

Buok16: [TpoBepka MpaBUIbHOCTY KOJIUPOBAHUS ONEPAHAOB, IIPO-
BepKa KOPPEKTHOCTH OOPAIICHUS K TTaMSITH.

Baok17: [Tpu ommbKax B oriepaHiax Uiy B 00pallleHuu K aMsITh
HMHrepripeTaTop 3aKaHYMBAETCS C COOOIIEHUEM 00 OIIMOKe.
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O

Bnok18: 3agan v 1uIst anpeca onepaHaa OCTaHOB ITpU oOpaleHun?
Eciu ma — Bo3Bpar Ha BBINIOJTHEHNE KOMaHI B MHTEPAKTUBHOM PEXKM-
Me.

bnok19: MHTtepriperanivsi KOMaHIbI U 3aMUCh pe3yJIbTaTa

Bnok20: BeruucieHue u 3aHeCeHUE B PETUCTP-CUETYMK apeca CIey-
IOLIEN KOMaH/IBL.

Baok21: ITposepka, siBIsIeTCs 1M aipec B perucTpe-cueTyuke aapeca
agpecoM 1-ro 6aiiTa KOMaHAbI

Baok22: Ecnu 510 He Tak, MUHTEpIIpeTaTop 3aKaHYMBAETCS C COOOIIe-
HUeM 00 ommoxKe.

Bnok23: Moaudukaius cueTurka MOJASIbHOTO BpEMEHU U TIEPeXO]I
Ha BBITIOJIHEHUE CJIeNyIoleli KOMaH IbI.

OkoHuaHue paboTel MHTEpIIpeTaTopa MOXET MPOUCXOIUTD:
a TpU 0OHAPYKEHUU OIIMOKY B TIPOrpaMMe;

a MpHY BBOJIE OTIEPaTOPOM MHTEPAKTUBHOM KOMaHIbI
3aBepIleHUs] pabOTHI;

0 npu obpabotke KomaHabl octaHoBa (HALT) B mporpamme.

240 OwnbKM NPOrpPAMMUPOBAHUS

Aekuua 18.
Owmnoéku
NPOrpaAMMUPOBAHUS

Kaaccunoumkaumsa oumbéok
NPOrpaAMMUPOBAHUS

PaccMmoTpeHHBIe OIMOKY TIPOrpaMMUPOBAHMS MOTYT OBITh pa3aeIeHbI
Ha CJIeyIoNIne KaTeTOpHM:

NMepeCcTaHOBKAO ONepaHAOB NAU HOCTEN ONEepPaHAOB
K tunumusbsiM OIIMOKaM 3TOTrO poaa OTHOCATCA:

0 epeCTaHOBKaA OII€PaHOOB, YKa3bIBalOIIMX HA UICTOYHUK U
Ha3HA4Y€HHE B KOMaHOaX MEPEChIIKU,

0 TepeBepThIBaHUE (hopMaTa, B KOTOPOM 3aTIOMUHAIOTCS 16-
paspsiiHble 3HAYEHUST;

[l N3MCHCHUEC HallpaBJICHUS ITPU BIYUTAHUAX U CPABHCHUAX.

HenquW\bHoe NCNOAb3OBOHUNE ¢I\CIFOB
TurnmyHble OIIMOKY CIIEAYIONINE:
[l HCIOJIb30BaHUE He TOTO hjiara, KOTOPbIi B JAHHOM

KOHKPETHOM CJTy4ae JOJIKEH MPpOBepIThes (Kak, HalpuMep,
¢nara 3Haka BMecTo ¢iara rnepeHoca);

0 YCJIOBHBIN TIEPEXO/1 MOC/ie KOMaH[l, KOTOPbIE HE BO3AEHCTBYIOT
Ha JaHHBIH dar;

0 WHBEPTHPOBaHUE YCIOBUI Mepexoaa (0COOeHHO Mpu
WCTIOIb30BaHUU (hiara HyJIs);
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O HEIIPaBWIBHBIN YCIOBHBIN IMEPEXOJ B CIyYasiX paBEHCTBA U
ciTydaitHoe M3MeHeH e ¢rara nepen yCJIOBHBIM TePEXOI0M.

CMeLuMBaHMe perucTpoB U NAap perucTpos

Tunuunast ommbka cocroutr B pabore ¢ peructpom (B, D wimu H)
BMECTO Mapbl PETUCTPOB C AHAJIOTUYHBIM UMEHEM.

CmeLumBaHne aApeCcoB U ACHHBIX
K TMIMYHBIM OIIMOKAM OTHOCSITCS:

O KCITOJIb30BaHUE HEMOCPEACTBEHHOM afpecaliii BMECTO
MPSIMOIA afipecaliyl Ui Hao0opOT;

0 CMEIIMBaHUE PETUCTPOB C STYeKaMU MaMSITH, alpecyeMbIMU
yepe3 Mapbl peTUCTPOB.

McnoAb3oBOHME HeBepPHbIX POPMATOB
TunuyHbie OIIMOKUA COCTOSIT B:

0 ucnosnb3oBaHuu popmata BCD (aecaTMUHOr0) BMECTO
JIBOMYHOTO MJIM HA000pOT,

0 HCMOJIb30BaHKEe JBOMYHOIO U IIECTHAAATEPUYHOTO KOJa
Bmecto ASCII.

HenpaeuAbHas paboTa ¢ MOCCUBOMU
OObIYHAasA OIIMOKa COCTOUT B BLIXOA€ 3a T'paHUIIbI MAaCCHUBOB.

Heyuert HesBHbIX 3P PeKTOB

K TunuyHbIM o1ibKam OTHOCSITCS UCTIOJIb30BaHUE 0e3 yueTa BIUsSHUS
YUYacTBYIOLIMX B pab0Te KOMaH/I;

O aKKyMYyJIITOpa;

O Iaphbl PETUCTPOB;

0 yKasareJisl CTeKa;

O (byaroB WK styeeK MaMSITH.

BoaplMHCTBO OIMIMOOK BHI3BIBAIOTCS KOMaHaaMH1, KOTOPBIC JAal0T HE-
NpeaABUACHHBIC, HEABHBIC NI KOCBCHHBIC PE3YJIbTATHI.
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OwWwmnbKun npu 30AGHNN HEOOXOANMBIX
HOYOABHBIX YCAOBUU AAS OTAEAbHbIX
nporpamMmm

BOJ’[I)H_II/IHCTBO ImporpaMmm Tpe6yeT MHUIUaJInM3aiouu CYECTYNKOB, KOC-
BCHHLIX aap€COB, PECrucCTpoB, dJIIaFOB n d4€CK AJisd BPEMCHHOI'O XpaHCHMUA.

Mukpo-DBM B 11e10M TpebyeT MHULIMAIM3ALMK BceX ob0mux siueek B O3Y
(0c060 OTMETUM KOCBEHHBIE ajipeca U CUETIMKH).

HenpasnAbHAOS OPraHusaumsi NPOrpaMmbI
K TMIIMYHBIM OLIMOKAM OTHOCSITCS:

0 00XO0J1 MJTU TIOBTOPEHUE CeKLIMI MHULIMATU3AL1H;

0 OIIMOOYHOE U3MEHEHUE PETUCTPOB C aapecaMu Uin
CcYeTYMKaAMU;

0 MOTePsI MPOMEXYTOUHBIX WU OKOHYATEIbHBIX PE3YIbTATOB.

OOBIYHBIM UCTOYHUKOM OIIMOOK, KOTOPHIE 31eCh HE pacCMaTPUBAIOT-
csl, SIBJISIETCSI KOHMIMKT MEXIy MporpaMMoOil T0Jb30BaTe/Isl U CUCTEMHBIMU
porpaMMamu.

HpOCTI)IM IIPpUMEPOM TaKoOI'o KOH(bJ'II/IKTa ABJIACTCA ITIOIBITKA CcoXpa-
HATh IaHHBbIE TIPOTPAMMBI II0JIb30BaTENs B s4YelKax IaMATH CUCTEMHOM
nporpaMmal. B stoMm cllyyae BCSIKMM pa3, KOrJa BBIMOJIHSCTCI CUCTEMHAs
nporpaMma, USMEHAIOTCA JaHHBIC, KOTOPBIC HY>KHbBI JJIA ITPOI'PaMMBI IT0JIb30-
BatTeJid.

Bonee ciaoxHbIe MCTOYHUKI KOH(I)J'[I/IKTOB CBSI3aHBI C CUCTEMOM pe-
prBaHPIfI, IIOpTaMM1 BBOJA-BbIBOJA, CTCKOM U (1).]'[al"aMI/I.

CucTteMHbIe MPOrpaMMbl B KOHEUHOM CUeTe TOJKHBI 9KCIUTyaTUPOBATh
T€ K€ caMble PeCypChl, YTO U MPOrpaMMBbl MOJb30BATES.

I1pu 3TOM OOGBIYHO B CUCTEMHBIX ITpOrpaMMax MpeaycMaTpuBaeTCsI CO-
XpaHeHHEe W BOCCTAHOBJICHME ITPOIpaMMHOM Cpenbl, B KOTOPOUl paboTaloT
MOJI30BATEILCKHE TTPOrPAMMBI, HO 3TO YaCTO IMIPUBOIUT K TPYTHOYJIOBUMBIM
VUIV HEOXMITaHHBIM TTOCJICICTBUSIM.
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Cnenarh Takylo ONepaldOHHYIO CHCTEMY, KOTOpasi Oblia Obl COBEp-
IIEHHO MPO3pavyHOil IS MOJIb30BATENsl — ITO 3a1a4a, CPpaBHUMAs! C BbIpaboT-
KO MpaBWJ U 3aKOHOB WJIM CBOJIOB O Hajlorax, KOTOpble He MMeJu Obl Jlazeek
WA TTOOOYHBIX 3 HEKTOB.

PacnosHaBaHue ombok Accembaepom

BonbimHCcTBO ACCGM6J’I€DOB HCMEIJICHHO pacCIio3HaAcCT HauboJsee pac-
MNPpOCTPpaHCHHBIC OH_II/I6KI/I, TaKME€ Kak:

O Heonpeneiennslii Kox onepamuu (OOBIYHO 3TO HEMPaBUIBHOE
HaITMCaHKe WM OTCYTCTBUE ABOCTOUMSI MJT METKH);

0 Heonpeneﬂeﬂﬂoe nMA (‘IaCTO 9TO HEMPAaBUJIbHOC HAITUCAHUEC
NI OTCYTCTBHUE OIIPEACJICHHOI'O I/IMeHI/I);

0 Hesepnblii cumBoJI (HarpuMmep, 2 B IBOUYHOM Uuciie Wik B B
NECSITUIHOM YMCIIE);

0 HenpaBuabHoe 3Ha4enne (0OOBIYHO 3TO YUCIIO, KOTOPOE
CJIVILIKOM BEJIUKO JUIs 8 Ui 16 pa3psioB);

O OrcyTcTBYeT onepaHz;

O JIBoiinoe onpeaenenne (OTHOMY U TOMY K€ UMEHU
MPUCBAUBAIOTCS 1BA PA3IUYHbBIX 3HAYEHMST);

O Henonmyctumasi MeTKa (HarpuMep, MeTKa, TIpeaImucaHHast
TICeBIOOTIEepallii, He JOITyCKaIOIEe METKH);

0 OrcyrcrBue MeTKH (Harpumep, ipu ncesaoonepanuu EQU,
IIJIsI KOTOPO TpeOyeTcsT MeTKa).

DTH OIIMOKU HEMPUSITHBI, HO OHU JIETKO MCIIPaBUMbl. EMMHCTBEHHAsT
TPYIHOCTh BOZHUKAET TOTA, KOTa OlMOKa (Takasl, KaK OTCYTCTBHE TOYKU C
3arsITON Y CTPOKU C KOMMEHTapHueM) IIpUBOaUT AcceMOIiep B «3aMelIaTebeT-
BO», PE3YJIBTATOM YETO SIBJISIETCST PSII OECCMBICIEHHBIX COOOIIEHM 00 OG-
Kax.

CyliecTByeT, 0OQHAKO, MHOTO IIPOCTBIX OLIMOOK, KOTOpEIe AccemMoOiep
HE MOXET pacrno3HaTth. [IporpaMMUCTy clieyeT MMeTh B BUAY, YTO €ro Mpo-
rpaMMa MOXET coaepxXaTb TakKue OIIMOKM, maxe ecinm AccemOiiep U He
COOOIIWII O HUX.
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TUNUYHBI CIeayolIe TPUMEDBI.

a ITponyiieHHBIE CTPOKMU.

O IIpornyieHHbIE ONpeaeaeHus.

O O1muo6KY B HaIMMCaHWM, KOTIa 3alich caMa Io cebe
JIOMYCTUMA.

O 0O0603HaYeHNE KOMaH KaK KOMMEHTapUeB.

O Ecnu B KoMaHe, KoTopasi paboTaeT ¢ mapoil perucTpos,

3a7aeTcsl OMMHAPHBIN PerucTp.

0 Ecnu BBOIUTCS HenpaBwibHas HUdpa, Takast Kak X B
JIECTUYHOM WU HIeCTHAALATEPUYHOM YMciie Win 7 B
JIBOMYHOM YUCJIE.

B AccemOiepe MOIyT pacro3HaBaTbCsl TOJBKO TaKue OIIMOKMH,
KOTODbIE TIPEIYCMOTPEJ €r0 pa3paboTUMK.

ITporpaMMUCTEHI XK€ 94acTO CITOCOOHBI Ie/IaTh OLIMOKM, KOTOPBIE pa3pa-
0OTYMK HE MOT M BOOOPa3UTh, TAKME OITMOKM BO3MOXKHO HAUTH TIPpU TIPOBEP-
Ke TIporpaMM BPYYHYIO CTpOYKa 3a CTPOYKOM.

PacnpocTpaHeHHble OWNOKU B Apaneepax
BBOAC-BbIBOAQ
Tak kaxk GOJBIIMHCTBO OILIMOOK B ;[paﬁBepax BBOJAa-BbIBOJAAd CBSI3aHO

Kak C almapaTypHbIM, TaK M C TIPOTPAMMHBIM OOecIiedeHueM, OHU TPYIHO
nognaroTcs Kinaccudukanuu. [TpuBeaeM HEKOTOPbIE BO3MOXKHBIE CITyJaH.

O CMenBaHMeE TTOPTOB BBOAA M BBIBOJIA.

0 ITombITKa BEITTOJTHUTD ornepanmmn, KOTOpbIC (1)H3H‘{CCKI/I
HCBO3MOXKHHBI.

YnyieHHble U3 BUIa HesIBHBIX 9()(EKTOB armaparyphbl.
YreHre WM 3anuch 6€3 MPOBEPKU COCTOSTHUS.

I/IFHOPI/IpOBaHI/Ie pasinyuda MEXKI1y BBOAOM U BBIBOAOM.

O Ooogod

Ommbka IpY COXpaHCHNU KOIMNMU BBIBOOAUMBIX JaHHBIX.
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OwnbKM NPOrpPAMMUPOBAHUS

O

YTeHue naHHBIX 10 TOr0, KaK OHU CTa6I/U[I/I3I/Ipy}OTCH, nJn BO
BpEMs UX UBMCHCHMA.

OTCcyTCcTBUE U3MEHEHHUSI MOJSIPHOCTH JTAaHHBIX, KOTOPbIE
TepeaarTcs K YCTPOMCTBY WU OT YCTPOMCTBA, pabOTaOIIETO C
OTPHULIATETBHOM JIOTUKOIA.

CMelBaHue JIEUCTBUTEJIbHBIX ITOPTOB BBOJa-BbIBOJA C
BHYTPCHHUMMU PETUCTPAMU MHTETPAJIBbHBIX CXEM BBOJA-
BbIBOJIA.

HCHpaBI/IHBHOC HCITOJIb30BAHUE ABYHAIIPaBJICHHBIX ITOPTOB.

OTCYTCTBI/IG OYUCTKU COCTOAHUA ITOCJIC BBINTOJTHCHUA KOMaHAbI
BBOJa-BbIBOJA.

PacnpocTpaHeHHble owmn6KM B NporpaMmmMax
NpPepbIBAHNS

MHorue onmoKu, CBI3aHHEBIE C Npe€pbIBAaHUAMMU, 3aBUCAT KaK OT aIlria-
paTHOro, TakK 1 IIporpaMMHOIO obecrnieueHust. CaMbIMU pacrnpoCcTpaHCHHbIMU
OIIMOKaMH SIBJISIIOTCS cjaeayrommue.

g
g

OTCyTCTBME pa3pelieHus TpepbhIBaHUI.
OTCYyTCTBHME COXpAHEHUS PETUCTPOB.

CoxpaHeHue WM BOCCTAaHOBJIEHHE PETUCTPOB B HEMTPABUILHOM
TOpSsIIKe.

PaspeleHue npepbiBaHUit 10 MHULIMATW3AMY TPUOPUTETOB U
JIPYTYX TTapaMeTPOB CUCTEMbI MMPEPbIBAHUIA.

Heyqu TOIo, YTO p€aKlysd Ha IIPEPbIBAaHNEC BKIIOYACT
COXpaHCHUEC CUCTYMKA KOMaH/ B BEPIIMHE CTCKA.

OTCyTCTBME 3allpellieHYs] TPePhIBAHUI BO BPEMST
MHOTO0AUTHBIX TIepenad WIA BHITTOJTHEHUS
MTOCJIeIOBATEIBHOCTH KOMaH]I, KOTOpast He JOKHA
TPEePHIBATHCS.

I [y |

OTcyTcTBHE pa3pellieHus] MpepbIBaHU Mocse
MOCJIe0BaTEIbHOCTU KOMaH 1, KOTOpasi JOJKHA BBITOJTHSATHCS
0e3 mpephIBaHUM.

OTcyTCTBHE OYMCTKM CUTHAJIA, BBI3BIBAIOLIETO MIPEephIBaHNE.
Ouinbka B O0IIEHUH C OCHOBHOI MPOTrpamMMOoii.
OTCyTCTBUE COXPAHEHUSI Y BOCCTAHOBJIEHUSI TPUOPUTETOB.

OTtcyTcTBHE pa3pelleH’s TPepbIBAHUI OT TOMOTHUTEIbHBIX
anmnapaTypHBIX BXOJIOB, KOTOPOE BBITIOJTHSIETCS] C TTOMOIIIbIO
OYMCTKU Pa3psiIoB Macok B peructpe I.

HenpasuiibHOE UCTIONB30BaHME PA3PSIIOB Pa3peLLICHUST
npepbiBaHuii B kKomaHaax SIM.
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Aekuusa 19.
BeeAeHue B
MaKpoaccemMmbaaep

Coctas nakerta

ITaker Makpoaccembiiepa BKIIIOYaeT B ceOSI OCHOBHBIC IPOTpaMMBI,
HeOoOXOAMMBIE IJIST CO3MaHUS, OTJIAAKHA U COTIPOBOXKICHUS IIPOrpaMM Ha S3bI-
ke AccemOiepa.

B cocraB makera MakpoacceM0jiepa BXOIST CIICAYIOLIUE TPOrpaMMHBIE
KOMITOHEHTBI:

O MASM — makpoacceMOJep;

LINK — 00BeKTHBIN TMHKED;

SYMDEB — cUMBOJIbHBI OTJIaAUYMK IIPOrPAMM;
MAPSYM — reHepaTop CUMBOJIBHOTO (paiina;

CREF — ytuinra nepekpecTHbBIX CChUIOK;

O o ood

LIB — ytuiaura o0caykrBaHUs OMOINOTEK;
MAKE — ytuiinta corpoBOXIEHUS IPOTPaMM.

Jlunkep LINK oOGpabateiBaeT BbIpaboTaHHyl0o MASM 00BEeKTHYIO
MPOTPaMMY C 11eJIbIO pa3pelieHust CChbUIOK K IPYTUM MOIYJISIM U MPUBEASHUSI
MPOTPaMMBbI K BUIY, IPUTOAHOMY ISl 3aTPY3KHU B TIaMSITh.

VYrunuta LIB obecrieunBaeT ¢popMrpoBaHue U obCayKuBaHe O1OIU-
OTeK OOBEKTHBIX MOMYJIEH, KOTOpble MOTYT OBbITh Ucronb30BaHbl LINK mis
paspenieHus BHEIIIHUX CChLIOK.

248 BeseaeHue B MOKpoaccemMonep

Ornamuuk SYMDEB peanusyer otiaaky chopMUpPOBaHHOM Mporpam-
MbI Ha JIByX YPOBHSIX: HA YPOBHE CUMBOJIMYECKMX UMEH 1 Ha YPOBHE a0COIOT-
HBIX a[IPECOB.

[Tporpamma MAPSYM npenHaszHaueHa ISl CO3aHUSI CUMBOJIBHOTO
daiina miss SYMDEB. CuMBosibHBIN (aiin hopMupyercs Ha ocHOBe MHMOP-
Maluu, nojydeHHoi# oT MASM, 1 HeoOX0IUM ISl CHMBOJIBHOM OTJIaKH.

VYrunuta CREF Moxet ObITh MCMOJIb30BaHa IJ1s1 (DOPMUPOBAHUS JIUC-
THUHTa NIEPEKPECTHBIX CCHLTOK MPOTpaMMbl, HAIMUME KOTOPOTO O0JIer4yaeT OT-
JIafIKy.

[Tpu nomouiu yrunutsl MAKE nipoiiecc pazpaboTKu MporpaMM MOXKeT
ObITh aBTOMaTU3UpoBaH. B daiine onucanuit MAKE MoryT ObITh 3a1aHbI pa3-
JINYHBbIE AJITOPUTMBI BBI30BOB M B3aUMOJAEMCTBUS MpPOrpaMMm mnakerta (M He
TOJIBKO HUX).

Kpome ykazaHHBIX MpoTrpamM, Ul CO3MaHUS acCeMOJIePHBIX MCXOM-
HBIX (haiiJIoOB HEOOXOOUM TaKXKe PEeNaKTOp TEKCTOB, pabOTaoIIMil B Koe
ASCII 06e3 ympapnsomero koma. MHorue pemakTopbl TEKCTOB, KOTODPBIE
OOBIYHO MCITOTB3YIOT YIIPABJISIONINE KOIbI VI APYTHE CIIelIMabHble (hopMa-
THl B JOKyMEHTax, 00ECIeYMBaIOT TaKXXe MPOTpaMMUPOBAHNE WM HEITOKY-
MEHTHPOBaHHLIN pexxuM 1151 popmupoBanust ASCII-daitios.

IMakeT mMakpoaccembiiepa paboTaeT B OnepalMOHHON cuctemMe MS-
DOS wiu PC-DOS Bepcuu 2.0 u BbilIe U TpeOyeT HaMMuus MUHUMYM 128K
namsat (ucnosb3oBaHue KomaHasl SYMDEB MoxeT nmorpe6oBaTh JOMOJIHU-
TeJIbHOW MaMsITH).

O6blwue cBepAeHUd

MakpoacceMbiep MASM accemMOnupyeT mporpamMmbl Ha sI3bIKe
AcceMbJiepa 1 CO3MAeT MepeMecTUMBbIe 0O0BEKTHBIE (DalITBI, KOTOPhIE MOTYT
pPenaKTUPOBAThCS U BBHITIOJIHSTLCS B OrepalluoHHoM cucteme MS-DOS.

Makpoaccem6iep obecriedBaeT BEIIIOJIHEHUE CASAYIONINX (OyHKIIWIA:

0 AHaJI13 MCXOIHOTO TEKCTa Ha SA3bIKe AcceMObJiepa Ha IIpeaMeT
HaJIM4IUST B HEM MaKpOKOMAaH]I 1/VJIM MaKpOOTpeaeIeHI I 1
00paboTKa 3TUX KOHCTPYKIIMIA C COOTBETCTBYIOIIEH
KOpPpEeKILIMeE NCXOIHOIO TEKCTA.
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O CHHTaKCUYECKUI aHaIN3 TIOJTY4EHHOTO TEKCTa Y BHIBOI
HEOOXOIMMOM TMarHOCTUYECKON MH(MDOPMAIIAH.

O ®opMHUpoBaHKEe 00BEKTHOTO MOIYIIS.

BocnpuHuMasi B KauecTBe BXoAa OIUH (haiil C UCXOMIHBIM TEKCTOM, Ma-
KpoacceM0O1ep MOXeT (hOpMUPOBATh 10 TPEX BHIXOAHBIX (hailioB.

Daii TMCTUHTA COIEPXKUT PACIIEYATKY MCXOMIHOIO TEKCTA B COOTBETCT-
BMM CO CITeUn(PUIMPOBAHHBIMU TUPEKTUBAMU AcceMOJjiepa peXXnMaMy U I -
ArHOCTMYECKMMHU COOOIIEHUSMU O Pe3yJIbTaTaX CMHTAKCHMYECKOTO aHa/IM3a.
DTH XKe COOOILeHUS TyOIUPYIOTCS Ha KOHCOJIH.

Daiin mepeKpecTHBIX CChIJIOK COAEPKUT BCE MCITOIb3yeMbIe BO BXOMI-
HOM TeKCTe WAeHTU(hUKATOPHI. B naibHeiieM oH MOXeT ObITh MCIIOJIb30BaH
yruutoii CREF.

B daiine oobekTHOrO Kojga opMupyeTcsi 0ObEeKTHBII MOIYIb. DTOT
(aitn He hopmupyeTcs, eciiu B TeKCTe 0OHAPYKEHBI OIIIMOKH.

3anyck MmaKkpoaccemMmoaepa

AcceMOmpoBaHUEe MCXOMHOTO (paiija MOXET MPOU3BOAUTHCS B JIBYX
pexxumMax:

O C 1Ccroab30BaHUEM ITOACKA30K.
O ITocpencTBOM KOMaHAHOM CTPOKH.

Jlst 3amycka MakpoacceM0bjiepa ¢ UCIIOJb30BaHUEM IIOICKA30K HE00-
XOIMMO BBECTH KOMAaHIHYIO CTPOKY, COIEPXKAIIYIO TOJbKO MMSI MaKpoacceM-
oirepa MASM co crenudpukalnueil moaoriaBieHus, €CIM OHa TpedyeTcs.
MASM nepeiineT B AUAJIOTOBBI PEXMM M CepHeil MOACKA30K 3allpOCUT Y
10JIb30BaTeIs1 MHPOPMALIMIO O CAeAYIONIMX (aliiyiax (OTBET 3aKJII0YaeTCs B Ha-
6ope TpedyeMbix cMMBOJIOB U Haxkatuu kiaBullii ENTER):

1. msa ucxoaunoro ¢aiiia. Eciv mpu oTBeTe He yKa3aHO paclllMpeHue,
npenmnosaraetcss ASM.

2. Nima oobekTHOrO (haiina. Eciv ipu oTBeTe He yKa3aHO paclIupeHue,
npennonaraercs OBJ. bazoBoe uMst 00beKTHOTO (haiina 1Mo yMOJTYaHUIO COB-
rmagaet ¢ 6a30BBIM UMEHEM UCXOTHOTO (haiia.
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3. Ams daiina mactunra. Eciv npu oTBeTe He yKa3aHO paciIMpeHue,
npeanonaraercs LST. bazoBoe ums daitna nuctunra rmo ymonuanuio NUL.

4. Nims daiina nepekpecTHbIX ccbUIOK. Eciiv mpu OTBETEe HE yKa3aHo
pacmupenune, peamnojaraercss CRF. bazoBoe nms daiiia TMCTUHTA IO YMOJ-
yanuio NUL.

B xoHI1e 11060T0 0TBETA MOCIE CUMBOJIOB / WJIM — MOTYT OBITb 3a1aHbl
OMIMU MaKpoacceMbiiepa, KOTOPBIE OMUCAHBI HITKE.

Ecnu B kakoM-1160 oTBeTe crnietiuduimpoBaH cuMBoi ; MASM Bblii-
JIET U3 INATOTOBOTO PEXMUMA U YCTAHOBUT OCTABLIMECS] UMEHA IO YMOJIYaHUIO
13 CJIEAYIOLIETO CIUCKA:

<uMsi ucxopHoro oGanna>.0BJ

NUL. LST

NUL. CRF

B nt060M oTBeTe TakKe MOTYT OBITh 33JJaHbl OTBETHI HA HECKOJIBKO CJIe-
IYIOIIMX TIOICKA30K. B 3TOM cilyyae oilH OTBET OT IPYrOro OTAESIeTCS 3arisi-
TOIA.

Hna 3amycka MASM nocpeAacTBOM KOMaHIHOM CTPOKU HEOOXOAMMO
BBECTU KOMaH/YIO CTPOKY CJIEIyIOLIEro BUa:

MASM <uma wucxopHoro o¢anna>[, [<uma oObekTHOro daina>]
[,[<uma daitna nuctunra>][, [<uma ¢aitna nepek. cconok>]]]]
[<onumn>][; ]

CHUMBOJT ; MOXET OBITH CITEIIM(ULIMPOBAH B JIIOOOM MECTe KOMaHIHOMN
CTPOKMU JI0 TOTO, KaK ObLIM ompeesieHbl Bce aiiibl.

B aTOM cityyae MMeHa OCTaBIIMXCSI HEOTpeAeeHHBIMU (DAIoB TIpH-
HUMAIOTCS TI0 YMOJTYaHMIO U3 TIPUBEICHHOTO BBIIIIE CITMCKA.

M3 3TOrO0 Xe CrnucKa MPUHUMAIOTCS 10 YMOJTYaHWIO0 MMeHa (aiijioB,
crietibuKalns KOTOPbIX B KOMaHIHOM CTPOKeE OMylieHa (MoCpeaCTBOM JIUIII-
Heit 3ansToit).

Ecim B koMaHAHOM CTpoKe OOHapy:KeHa oIIrdKa, 00 3TOM COO0IIaeT-
csl yepe3 KOHCoJIb, U MASM rnepexoauT B 1UaJoTrOBbIN PEXUM.

Onuuun MASM MoryT pacnosaratbCsl B J10OOM MecTe KOMaHIHOM
CTPOKH.

Crenyroliue 6a30Bble MMeHa BbIXOAHBIX (haiiioB MASM umerot Guk-
CUPOBAHHBIN CMBICIT (HE3aBUCUMO OT TOTO, Kak 3amyckaercss MASM):

a NUL — cooTtBeTcTBYIOLIMIA (haiisl He popMuUpyeTcs;

a PRN — cootBeTcTBYIOIIME (haitn HampaBisieTcs Ha NevaTh.
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Mms kaxnoro daiira MoXeT COIPOBOXIATHCS MH(popMaIreil o momo-
TJIaBJICHUH, COIEpKaIlleM 3TOT (paii1, MHaYe TTOMCK UCXOIHOTO (haiiyia MM co-
3[IaHME BBIXOAHOTO (paiina OyneT OCYLECTBIATHCS B TEKYyLIeM MOJOIaBiie-
HHM.

Pa6ora MASM MmoxXeT OBITH B 110001 MOMEHT IIpeKpallleHa HaXKaTueM
kinapuir CTRL-C.

Onuum MASM

Onunu MASM no3BoJISIIOT B HEKOTOPOI CTeTIEHH YIIPaBJISATh paboTOM
MakpoacceMmOiepa BHE CBSI3U C MCXOIHOI IIpOrpaMMOIt.

Kaxnas ornuust o6o3HavaeTcst npeaAeCTBYIOIIMM CUMBOJIOM / nim —
1 MOXET KOAUPOBATHCA KaK CTPOYHBIMU, TaK U 3arjiaBHbIMU 6YKBaMI/I.

Ornuun MOTyYT pacriojaratbCs B JIF0OOM MecTe KOMaHIHOM CTPOKHU HUJIN
OTBCTa Ha MOACKAa3Ky.

Huxe npuBeneH cnucok onuuii MASM ¢ onucaHueM BbIIOJIHSIEMbBIX
UMY QYHKIIUIA.

CermMeHThI B 00beKTHOM (paiiyie pacroararoTcs B aja(aBUTHOM HOPSII -
ke. [Tpyr OTCYTCTBUY OILIMK PACIIOJIOXKEHUE CETMEHTOB COOTBETCTBYET MOPSIJI-
Ky B ICXOTHOM paiije.

CerMeHThl B 00beKTHOM (haiijie pacriojiararoTcsl B MOpsiiKe CleaoBa-
HUS B UCXOTHOM (haiisie. Dta onuus BBeeHa st coBmectumoct ¢ XENIX.

/B<uncao>

YcranoBuTh pazmep Oydepa nucxogHoro daiina (B kumobdaiitax). Yse-
JIMYeHne pa3Mepa Oydepa ycKopsieT acceMOIMpoBaHKe, HO TpeOyeT OoJIbIile
MaMSITH.

Pasmep Oydepa moxeT BappupoBaThes ot 1 1o 63 (K). Eciu ormuus He
3agaHa, rmojaraercs 32 (32K).
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/D

JnarHocTryeckue coobileHus mociie 1-ro mpoxojia MoMecTUTh B JIKC-
TUHT TIporpaMMmbl. MHoOrue omuoKu 1-ro mpoxoja MCHPABISIOTCS HAa 2-M
MpOXoJie, U, eCIU He 3afaHo /D, B IUCTUHT He MoMNaaaoT. 3agaHue 3Toi orl-
LUK JaeT 6oJiee rIyOOoKY0 IMarHOCTUKY UCXOMHOTO TeKcTa. [1pu crienmduka-
uuu /D omnbku Kak 1-ro, Tak ¥ 2-ro MPOXOI0B BbIJAIOTCSI HA KOHCOJIb, 1aXe
ecau (aii TMCTUHTA HE CO3/1aeTCsl.

/D<cumBoA>

OnpenenuTh CUMBOJ. YKa3aHHBI CHMMBOJ BBOIUTCS B MCXOMHBIN
TEKCT KaK ITyCTast CTpoKa (aHaJOTMYHO MCIONIb3oBaHMi0 qupekTHBbl EQU) n
MOXET OBITh MCIIOJIb30BaH B TUPEKTUBAX YCIOBHOIO aCCeMOIMPOBAHMUSL.

/I<nyTb>

3amaHue MyTH Movcka (aitioB, TOAKII0OYAEMbIX B UCXOAHBIN TEKCT AM-
pextuBoii INCLUDE 06e3 siBHOrO ykasaHusl NyTH. YKasaHWe IIYTU B
INCLUDE 6o5ee npropuTeTHO, 4eM B oniuu /1.

/ML

YCTaHOBUTH pasiMuve MeXIy CTPOYHBIMU M 3ariaBHBIMU OyKBaMM B
MeTKax, TepeMEeHHbIX U UMeHax. [1py OTCyTCTBUM 3TOI ONIIUM CTPOYHBIE OYK-
Bbl aBTOMATMYECKU IPeoOpa3yioTcs B 3arjaBHbIe. OmUMs MOXET HOTpedo-
BaThCA IS COBMECTUMOCTM C TIPOrpaMMaMM Ha PErMCcTPO-UyBCTBUTEIbHBIX
sI3bIKAX.

YcTaHOBUTH pa3uuue MeXIy CTPOUHBIMU Y 3arjaBHBIMU OyKBaMM B
OOIIMX ¥ BHEITHUX NepeMeHHBIX. Omimst mogo6Ha /ML, Ho ee nelicTBue pac-

MPOCTPaHSIETCs Wb HAa UMeHa, ucroib3yembie B aupektrnBax PUBLIC win
EXTRN.

/MU

IIpeobpa3oBaTh B OOLIMX ¥ BHEUTHUX UMEHAX CTPOYHBIE OYKBBI B 3a-
riaaBHble. ONIKS BKIIIOYEHA 110 YMOJTYAHHUIO U BBEJEHA JJIS COBMECTUMOCTH C
XENIX.

3arnpeTuTh BHIBOM B (Daiil IMCTUHTA TaOJIMIl, MAKPOCTPYKTYP, 3aIlIUCEH,
cerMeHTOB U UMeH. Ha reHepupyeMblil KO OIIIUs HE BIUSIET.

http://itbookz.ru/



http://itbookz.ru/

BeeaeHUue B MaOKpoacceMbAep 253

/P

KoHTposb 3ampeiieHHOro Kojia. BeinmosHeHue HEKOTOPbIX UHCTPYK-
LM MOXET MPUBECTU K HEXeJIaTeJIbHBIM MOCIEACTBUSIM (HapUMep, 3arpys-
ka peructpa CS). KoarpoBaHue TaKuX UHCTPYKIIMI MOXET OBbITh 3aMpeiieHo
onuueii /P, HalMure KOTOPO# B TAKUX CJYYasiX BbI3bIBAET TeHEPAIUIO OLINO-
ku ¢ komoM 100. IupektuBa .286p OTMEHSIET 3TY OIIINIO U pa3pelraeT KOIu-
pOBaHUeE 3aMpelieHHbIX UHCTPYKIIUHA.

/R
leHepanust Koma IS Mpolieccopa ¢ IDIaBamolneil Toukoit. ['eHepupy-

FOTCST KOIbI MHCTPYKIIUI apru(METUKH C IIaBAIOIIEH TOYKOM, KOTOPhIE MOTYT
OBITh BHITIOTHEHBI TOJIBKO TIPH HAJTMYUU COITPOLIECCOPOB.

/E

I'eHepanyst kona IUIst SMYJISIIUN TIIaBaloIed TOUKH.

l'eHepupyeTtcst KoJ, SMYJUPYIOLINNA UHCTPYKLIMU apudMETUKHU C Tia-
BaIoIIEi TOUKOI. DTa BO3MOXHOCTb UCMOJB3YeTCsl IPU OTCYTCTBUM YKa3aH-
HBIX COIIPOLIECCOPOB.

[Tpu KMCITOTB30BaHUM 3TOTO peXMMa HEOOXOIUMO HATMYNE CTICIINATb-
HOI OMOJIMOTEKU SMYJISIIIUN, COMEpKaIlell MOMYJIM, MOIEIUPYIOIIKe orepa-
LIMM C TIIaBaIoIel TOYKOMW. DTa OMOIMoTeKa SMYISIUK JOJDKHA WCTIONb30-
BaTbCs NIpU 00paboTKe 00bekTHOTO MOoAys ¢ momoliibio LINK.

BxttounTh B IMarHOCTUKY Ha KOHCOJIb MH(POPMALIIIO 0 YKcie 00pabo-
TaHHBIX CTPOK U CUMBOJIOB. [Ipy OTCYTCTBUU 3TOM OMIMKM HA KOHCOJIb BbIIa-
eTcs nHpopMaus 06 oImMOKax U IMaMsITH.

/X

BoeiBoguts B tuctunr tena 6iokos IF (IF, IFE, IF1, IF2, IFDEF, IFN-
DEF, IFB, IFNB, IFIDN u IFDIF), njist KOTOpbIX yCJIOBMST acCeMOJIMpoBa-
HUSI OKa3bIBAIOTCSI JIOKHBIMU U KOJI TI0 3TOU MpuurHe He reHepupyertcs. Cre-
NyIOIMe TUPEKTUBBI AcceMOJiepa BIUSIOT Ha IelicTBUe onuuu /X:

O .SFCOND nonaBiisieT reyath «JIOKHbIX» OJIOKOB;
0 .LFCOND — paspeniaeT ne4atb «JIOKHbBIX» OJIOKOB;
0 .TFCOND — kaxnast 06paboTKa IMPEKTUBbI MEHSIET

COCTOSAHHME OITIIMU Ha ITPOTHUBOITOJIOKHOC.
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/Z

BbIBOANTH HA KOHCOJIb CTPOKU UCXOMHOTO haiiia, coaepxaliue ommo-
ku. [1pu OTCYTCTBUM 3TOiT ONMIIMU Ha KOHCOJIb BBIAAIOTCS TOJBKO COOOIIEHUE
00 o1bke u HoMmep ctpoku. KoaupoBaHue onuuyu 3aMeisieT paboTy Makpo-
acceMbJepa.

/C

Co3snarthb (aitn nepeKpecTHbIX cChlIoK. Paitn cozmaercs, Aaxe ecau OH
ITOIABJIEH KOMaHIHOM CTPOKOM MJIM OTBETOM Ha IOICKa3Ky. B mocrmemnem
citydae UM daiiia ycTaHaBIMBAeTCs IO YMOTYaHUIO (<HMsI MCXOAHOro (haii-
Ja>.CRF). Onuus /C BBeaeHa i coBMectuMocT ¢ XENIX.

/L

AnHajniornuHo /C, HO OTHOCUTCS K (haliTy TUCTUHTA (C YUETOM yMaTuM-
BaeMOro UMeHH (aiiia).

/T

ITomaBuTh Bce COOOLIEHUSI, €CIM B MCXOAHOM TEKCTE HE BCTPETUTCS
OIIMOOK.

LINK: AvHKep MoAYyAen

OObEeKTHBIN JUMHKEp MpeAHa3HauyeH ISl CO3MaHUST UCTIOTHUTENbHBIX
(aiinoB U3 00bEKTHBIX (paitioB, chopMrupoBaHHBIX MASM wiv KOMIUIATO-
pamu C unu PASCAL.LINK dopMmupyeT nepeMecTUMBIA UCHOJIHUTEIbHBII
KOJ, CHaOXXEeHHbBI MHMOpMalIreil iepeMellieHus, UCIOJIb3ysl KOTopylo, MS-
DOS cMoxer 3arpy3uTh B NaMsITh U UCIIOJTHUTH COOTBETCTBYIOIIYIO ITPOrpaM-
my. LINK moxeT ¢hopMupoBaTh IporpaMMbl, colepkaiiue cBoiiie 1M06 Koaa
U JaHHBIX. BocnpuHuMas B KauecTBe Bxoaa 2 daitna, LINK moxeT (hopMupo-
BaTh 2 BBIXOAHBIX (paiina.

nms. LIB nms . MAP

(bubnuoteka) \ /  (nnaH)
LINK

nms. 0BJ / \  uma. EXE

(0ObekTHbIN Gain) (ncnonHWTENbHLI Gainn)
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PaCH.II/IpeHI/IFI NMCH (baﬁHOB, ITOKa3aHHbIC Ha CXEME€ IPUHUMAIOTCA I10
YMOJYaHUIO.

OOBEeKTHBIN (hailyl coAepKUT OOBEKTHBIE MOAYJIM MPOTPAMMHBIX Cer-
MeHTOB, chopMupoBaHHble MASM win KOMIWISTOPOM $I3bIKa BBICOKOTO
YPOBHSI.

bubnunoteku conepxxat HabOpbI MOAYJIell, HA KOTOPBIX MOTYT CChUIaTh-
Csl IpOorpaMMHBIE CEIMEHThl B 00beKTHOM (paiiyie. bubnnoTreuHble aiiabl
dopMupyroTCs Ipu oMoIuy yruiuTel LIB.

OcHoBHBIM pesysibraToM pa6oThl LINK sBisieTcss MCTIONHUTENbHBIN
(aiin, conepxaluii mporpaMMy B BUJE, TTPUTOJHOM JIJISI 3aTPY3KU B TTAMSITh U
WCITOJTHEHMUSI.

Daiin muaHa SIBIsIETCS He00A3aTeIbHBIM U CONEPXKUT, €CJI OH (hOpPMU-
pyeTcs, HEKOTOPYIO TMarHOCTUYECKYIO M CITYy>KeOHYI0 MH(POpMaIINio, KOTopast
3aTeM Tipu mnocpenactse yrwinutsl MAPSYM MoxeTr ObITh MCIIOJIb30BaHA B
Tpoliecce OTJIaIK/ ITPOTrPaMMBI.

Daiin maHa coaepXXUT UMEHa, 3arpy304HbIC aJpeca U JJIMHBI BCEX CeT-
MEHTOB IporpamMmbl. KpoMe Toro, croa BXOAST MMEHA 1 3arpy304HbIC aapeca
IpymIl B IporpaMMe, ajpec TOYKHM BXOJa, a TAKXKE COOOILEHUS] O BO3MOXHBIX
olIMOKax.

Ecnm 3amana omnus /MAP, B ¢aiin BKIIIOYAIOTCS UMEeHa OOIINX CUM-
BOJIOB M UX 3arpy304HbIE ajipeca.

Ecnu 3apans! onunu /HIGH v /DSALLOCATE 1 06bem nporpam-
MBI ¥ JaHHBIX B COBOKYITHOCTHU He IpeBbiiiaeT 64K, miaH MoOXeT comepkarh
CHMBOJIBI C HEOOBIYHO OOJIBIIMMM aipecaMM CETMEHTOB. DTH aipeca oTpaxka-
10T MepeMeHHbBIe, PACTIONOXEHHBIE HUKE IeMCTBUTEILHOTO Havaia CeTMEHTa.
IIpumep:

FFFO:0A20 TEMP

Anpec TEMP - 00:920h.

Heob6xonuMo vMeTh BBUIY, YTO, KpOME JBYX BBIXOAHBIX (haiijioB,
LINK moxet ¢opmupoBats BpeMmeHHbI daitn ¢ umeHem VML.TMP. Bto nipo-
HCXOIMT B TOM cJlyyae, KOrja JMHKEPY He XBaTaeT ornepaTuBHOM namsatu. Co-
3nanue ¢aitia VM.TMP conpoBoxaaeTcst COOOIIEHMEM Ha KOHCOJIU U BCeraa
OCYILIECTBJISIETCS B TEKYILEM MOI0IJIaBIeHUU. B 3TOM cityyae Hesb3s1 UCnoJib-
3oBath omniuio /PAUSE u cHUMATh AUCKETY, €CJIM OHA HAXOMUTCS Ha aKTHUB-
HOM gapaiiBe, 10 Toro, kKak LINK He yHuuroxut ¢aitn VM.TMP. He peko-
MEHJyeTCsl co3/laBaTh B TEKYIIEM MOAOMJaBAeHUU (aill ¢ TaKUM HMMEHeM,
KOTODBIIA B 3TOM CJIy4ae MOXKET ObITh UCIIOPYEH.
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3anyck LINK

3anyck LINK MoxeT ObITb OCYILIECTBIEH TPeMs Clloco0amu:
0 C Mcnob30BaHMEM MOACKA30K.

a ITpu nomonu komaHaHoI ctpoku DOS.

0 C ucrnop3oBaHueM ¢aiijia OTBeTa.

s 3ammycka LINK ¢ ncnonp3oBaHreM IOACKAa30K HEOOXOIUMO BBeC-
TH KOMaHIHYIO CTPOKY, coaepKaliyio Toabko uMs JuHkepa LINK co crenu-
dukanueii mogoraasiaeHus, eciau oHa Tpedyercs. LINK nepeiiner B nuaaoro-
BBIIl PEXMM U cepuell MOACKAa30K 3alIPOCUT Y MOJIb30BaTes MHGOPMAIIMIO O
ciaenyomux dainax (OTBET 3aKiI04aeTcsl B Habope TpeOyeMbIX CUMBOJIOB U
Haxatuu KiaBuiiu ENTER):

1. Mims o0bekTHOTO (haiina. Eciu npu oTBeTe He yKa3aHO pacllupeHue,
npeanosaraercss OBJ. Ecau Hy>XHO onpeneuTh HECKONbKO (haitioB, X UMe-
Ha pazaensioTcs cuMBosioM +. Eciu Bce MMeHa He NOMeIIaiTcsl Ha OQHOMI
CTPOKE, BBOJ UMEH MOXHO MPOAOKUTh, TOCTABUB CUMBOJ + B MOCJEIHIO0
MO3ULIMIO TeKyIel cTpoku. B aToM ciiyyae LINK moBTOpHUT 3ampoc mjis1 BBO-
J1a TOTIOJTHUTEJIbHBIX UMEH.

2. Nms ucnoanuTeabHoro (aiiia. Eciv npu oTBeTe He yKa3aHO paciiiu-
penue, npennojaraercsi EXE. bazoBoe mMsi ucrnoigHutenbHoro aiiaa 1o
YMOJIYAHUIO COBITAIaeT ¢ 0a30BbHIM UMEHEM OOBEKTHOTO (aiina.

3. Nmsa daiina nnana moayas. Eciu npu oTBeTe He yKa3aHO pacliupe-
Hue, npeanonaraetcss MAP. bazosoe nms o ymomyanuio NUL.

4. Uma 6udamoreku. Eciiu mpu oTBeTe He yKa3aHO paclliMpeHue, Ipe-
nojiaraercst LIB. MoxHO 3a1aBaTh HECKOJIBKO UMEH OMOIMOTEK 110 aHAJIOTUU
¢ OBJ-gatiinamu. Ecnu, He BBoast umeHu, cpa3y HaxkaTb ENTER, 6u6inorexu
HCTIOJIb30BaThCS HE OYIYT.

Ecnm B kakoM-11100 oTBeTe crienuduurpoBad cuMBoi ; LINK BeriigeT
U3 IUAJOTOBOTO PEXMMa U YCTAHOBUT OCTaBLIMECS UMEHA 10 YMOJYaHUIO U3
CJIEIYIOIETO CIKCKA:

<umst 0ObekTHOTO ¢aina>. EXE

NUL. MAP

BubnuoTekn He WUCNONbLIYITCH.

B mt060M 0TBeTe TakKe MOTYT OBbITh 33JaHbl OTBETHI HA HECKOJIBKO CJIe-
NyIOLIMX TTOICKA30K. B 3TOM cilyyae oilvH OTBET OT IPYroro OTAEsIeTCS 3alsi-
TOW.

Hna 3anycka LINK mocpenctBoM KoMaHIHOW CTPOKMU, HEOOXOAMMO
BBECTU KOMAH/YIO CTPOKY CJIEIYIOLIEro BUAA:

http://itbookz.ru/



http://itbookz.ru/

BeeaeHUue B MaOKpoacceMbAep 257

LINK <ums obbekTHOro dainna>[, [<uMa WCNONHWTENbHOrO ¢anna>]
[,[<nma ¢aina nnaHa>][, [<uma 6ubnuoteku>]11]1] [<onummn>]1[; ]

CUMBOJI ; MOXET ObITh CrieHU(PUILIMPOBAH B JIOOOM MecTe KOMaHIHOMN
CTPOKHU JI0 TOT0, KaK ObLIU omNpeesieHbl Bce daiiibl. B aToM ciiyyae uMeHa oc-
TaBIIMXCSI HEOMpeleJeHHbBIMU (ailyIoB MPUHUMAIOTCSI MO YMOJYAHUIO U3
MPUBEICHHOTrO Bblllle criucka. M3 aToro xe cnucka MpuHUMAIOTCS TIO YMOJI-
YaHUIO UMeHa (baiiyioB, creludUKalus KOTOPbIX B KOMaHAHOM CTPOKE OIy-
1eHa (MocpeJaCTBOM JuIHelH 3ansaToit). Eciv B KoMaHIHOM cTpoke oOHapy-
XKeHa ommmbka, 06 3ToM coolIaeTcs: yepe3 KoHcoab, 1 LINK mepexomutr B
JIMAJIOTOBBIN PEXUM.

Ecnmu cnermmdbuimmpoBanda xoT1st 661 omqHa u3 omtuit /MAP wiu /LINE-
NUMBERS, ¢aiin miaHa co3naercss He3aBUCUMO OT TOTO, YKa3aHO JIU €ro
UMSsI B KOMaHIHOM cTpoKe. B aToM cityuae, eciiu ero uMs He crieliuiimpoBa-
HO, OHO IMTPUHUMAETCS TI0 YMOIYaHUI0 — <HMS 00BbeKTHOrO (haiina>. MAP.

IIpu yka3zaHUM HECKOJBKUX OOBEKTHBIX (pailioB WM OMOIMOTEK MX
MMeHa pa3esisTioTcsl CUMBOJIaMU +.

Ecnm onipenenens He Bee ¢aiibl (HO HE OITyIIEHBI ITOCPEICTBOM JIMIII -
Hell 3ansiToil, U He crneuudUIMpoBaHa YCTAaHOBKA OCTABIIMXCS UMEH IO
yMoJIYaHUIO yKazaHueM cumMBoiia ;), LINK BXoauT B n1uasioroBbiil pexxum u
3arpalivBaeT OCTaBIIMECs] HEOTpeAeICeHHBIMU UMEHA Yepe3 MOACKa3KHU.

Crneundukanuy uMeH (aiyioB U ONLIMUA MOTYT OBITh 3apaHee 3aHece-
HBI B CIICHUAJIBHBIN (paitn orBeTa. MMs 3TOoro (paiiyia ¢ mpeaiecTBYIOIINM
CHMBOJIOM @ 1 yKa3aHWEM MYTH MTOMCKa, €CJIM OH HYXXEeH, MOXKET OBITh ITOMe-
IIEHO B JIIOOOM MECTe OTBETa Ha MOJACKAa3Ky MM KOMaHIHOW CTPOKHU U TPaK-
TyeTcsI, KaK eciim OBl coiepxXumoe ¢aiia OTBeTa ObLIO HEIMOCPEICTBEHHO
BCTaBJIeHO B 3T0 MecTo. Crieyer, OHaKO, TTIOMHUTD, YTO KOMOMHAIIMSI CUM-
BOJIOB

CARRIAGE-RETURN / LINE-FEED B (aiine oTBeTa MUHTEPIIPETUPY-
etcst Kak ENTER B nonckaske vy 3amsitasi B KOMaHIHOM caiife.

OO6umii Bua (aiina oTBera:

<umMst 00bEKTHOrO ¢anna>

[<uma ncnonHuTensHoro daina>]
[<uma ¢dainna nnaHa>]

[<uma bubnnoTexku>]

Kaxnas rpymnmna ¢aiiioB 1oJKHA 3aJaBaThbCsl HAa OTAEIbHOM CTPOKE, a
(baiinbl B rpyrme, eCiv UX HECKOJBKO, TOJIKHBI pa3nessiThCsl CMMBOJIOM +. Ec-
JIV TpyMIa He TTOMeIaeTcs Ha OMHOM CTPOKe, B MOCIeIHEN MO3UILIUHA CTPOKU
IIOJKEH CTOSITh PU3HaK IPOAOKeHUsT — cUMBOJI +. B 1100011 cTpoke (aiiia
OTBeTa MocJie CUMBOJIa / MOTYT ObITh 3aaaHbl onu LINK.
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B daiine oTBeTa MOTYT GBITH OMYIIEHBI KOMITOHEHTBI, YKe OITpeaeIIcH-
HbIC OTBETAMM Ha TOACKA3KU WM KOMaHIHON CTPOKOM.

[Ipu oOHapyxxeHuu B (aiiae oTBETa CUMBOJIA 3 OCTATOK (haiijia UTHO-
pUpyeTcsi, U OCTaBIlIMECS HEOIpeaesIeHHbIMM MMEHa YCTaHaBJIMBAIOTCS 10
YMOJITYAHUIO 13 TIPUBEJACHHOTO BBIIIIE CITUCKA.

IIpu ucnoap3oBaHuM (haiiaa OTBeTa €ro COAEPKMMOE BBIIAETCS Ha
KOHCcoJIb B (popMe nonackasok. Eciu onpenenernnl He Bce numeHa, LINK mepe-
XOJIWT B TUAJIOTOBBIM PEXUM.

Ecnu ¢aiin oTBeTa He COACPXXUT KOMOMHAIIMKM CUMBOJIOB

CARRIAGE-RETURN / LINE-FEED wmu cumBosa ; LINK Beimaer Ha
KOHCOJIb TTOC/IEAHIO0 CTPOKY (haiina u oxxunaet HaxaTtusst ENTER.

Mg kaxaoro ¢aitia MOXET COPOBOXIATLCA MHGOPMaLIMeil 0 moa0-
[JIaBJIeHUHU, CoAepKallleM 3TOT (haiii, MHaYe MOMCK UCXOMHOTO (haitia uim co-
3MaHKe BBIXOAHOTO (baitia OymeT OCYIIECTBIATbCS B TEKYIIEM IOAOTJIaBIe-
HUMU.

Pa6ora LINK MoxkeT ObITH B J1II000If MOMEHT ITpeKpallieHa HaxaTueM
knapuir CTRL-C.

Onuuu LINK

Bce omiuu LINK o6Go3HavaroTcsi NpeaiecTBYOIUM CUMBOJIOM / U
MOTYT OBITh COKpAILEHbI MPOU3BOJILHBIM 00pa3oM, HO TaK, YTOOBI KOJ OCTa-
BaJICSl YHUKAJbHBIM CPEIM OMIIUIA.

Hmxe nmpuBenensl onucanmst Beex omunii LINK (B ckobOkax yka3zaHBI
MUWHMMAaJIbHbIE COKPAILIEHUSI):

/HELP (HE)

Bbi1aTh CIMCOK AEMCTBYIOMIMX OILIMIA. DTY OMLUI0 HEJb3s1 UCII0JIB30-
BaTh BMECTE C UMeHeM aiiya.

/PAUSE (P)

[Tay3a nepen 3anucoio Mmoaysi B EXE-daiin (u mocie 3anvucu B MAP-
¢aiin, ecnu 310 TIpeayCMOTpeHO). Bo BpeMs 3Toii may3bl MOXXHO IMpU HEOOXO-
IUMOCTH TiepecTaBuTh auckeThl. Eciau ucnonssdyercs daitn VM.TMP, on
JTOJKEH HAaXOAUThCSI Ha Tol Xe auckete, uto 1 EXE-daiin.

/EXEPACK (E)

YCTaHOBUTH KOMIMAKTHYIO 3aMUCh MOCAEN0BaTEIbHOCTEN OAMHAKOBBIX
our. Takoit EXE-aiin nmeeT MeHbIINIA 00beM 1 OBICTpEe 3arpykaeTcs B Ima-
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MSITh, HO €ro HeJib3sl oTjaxusath npu nomoi SYMDEB. Onuus naet a¢-
(bexT, ecnu mporpaMMa COAEPKUT JAJIMHHBIE TTOTOKUM UIEHTUYHBIX OMTOB U
TpebyeT Gosbiioro yucia (6onee 500) nmepeMellieHUI Mpu 3arpysKe.

/MAP (M)

®opmupoate MAP-daiin. ®Paitn popmupyercsi, naxke ecid OH He
cneuurdupoBaH 1pu 3ammycke LINK, 1 umeeT B 3ToM citydyae yMaTdnuBaemMoe
M.

/LINENUMBERS (LI)

3acpukcupoBate B MAP-(aiiie Homepa CTpOK MCXOOHOro ¢aiiiaa. Irta
vHGOpPMAaLIMSI MOXET B JajbHeieM nucnonb3oBatbcs MAPSYM u SYMDEB.
3anuch HOMEPOB CTPOK OyIeT MPOU3BOAUTHCS, eciu co3naeTcss MAP-daitt u
OOBEKTHBINM MOIYJIb COAEPKUT JAaHHBIE O CTPOKAX UCXOMHOTO TekcTa. Kommu-
nsitopel FORTRAN u PASCAL (Bepcuu 3.0 u Boiiie) u C (Bepcuu 2.0 1 BbI-
11Ie) Takhe JaHHbIe aBToMaThudecKu opmupyioT; B MASM ato He mpemyc
motpeHo. Eciu MAP-@aiin He cieunduiiipoBaH, ero MOXHO CO30aTh IIpU-
HYIUTEIBHO, YKa3aB OMUCHIBAEMYIO OTIIIMIO B TTOCKAa3Ke Ha 3TOT (haii.

/NOIGNORECASE (NOI)

YCTaHOBUTH pa3nuumMe MeXIy CTPOYHBIMHA W 3arTaBHBIMU OyKBamwu.
Paznuune Moxet ObITh ycTaHOBIEHO Takxke ormumsymu /ML u /MX MASM.

/NODEFAULTLIBRARYSEARCH

HraopupoBath ymamuubaembie (NOD) 6MOIMOTEKM, CCHUIKA Ha KOTO-
pble coiepxarcs B OObEKTHOM MoJyJe (MX Tyda MOMEIIAlT KOMITWISITOPHI
SI3IKOB BBICOKOTO ypoBH:I). Mcrosb3ytoTcst Toibko 6MbanoTeku, crennbu-
nupoBaHHbIe 1pu 3anycke LINK.

/STACK:<uucao> (ST)

YcraHoBuTh pa3mep creka (B 6aiiTax). MHdopmalims o pasMmepe cTeka,
colepxaiasicsi B 00beKTHOM MojyJjie, urHopupyercs. Pasmep creka Moxer
OBITh 3aJ1aH B BUJIE AECIATUIHOTO, 8-pUUHOTO (¢ mpeamecTsyomum 0) v 16-
puuHoro (¢ npeamecTByommMu 0 1 X Ha MaJIOM PErMCTpPe) Yrcia B Tipenesiax
ot 1 1o 65535. Pa3mep cTeka MoxeT ObITh M3MeHeH yTunutoiit EXEMOD.

/CPARMAXALLOC:<uncno>

YcraHoBuTh MakcuMmaimbHoOe yuciio (C) 16-6aiiTHBIX maparpados, He-
00XOIMMBIX MPU 3arpy3Ke nporpammsl B mamsitb. O6siuHo LINK ycraHaBmu-
BaeT MaKCUMaJIbHOe YMciio TaparpadoB — 65535. YKa3aHue 3TOi OMIKMY 03~
BoJisieT 6osiee 3 GEKTUBHO UCTIONB30BATh MaMsATh. Yucio naparpadoB MOXeT
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OBbITh 3a/1aHO B BUAE JECATHUYHOTO, 8-puyHOro (¢ mpenmecTByomumM 0) win
16-praHoTO (¢ MpenmecTByOMMME () ¥ X Ha MAJIOM PETMCTPEe) YUCIIa B IIpe/ie-
nax oT 1 1o 65535. Ecnu yncio naparpadoB HEIOCTATOUHO [T pa3MelleHUs
nporpammbl, LINK HapamyBaeTr ero 10 MUHMMaJIbHO TToaxozsiiero. Yucio
maparpacdoB MoxeT ObITh M3MeHeHO yTwiuToii EXEMOD. Kpome pasmelte-
HUSI TPOTPpaMMBbl, OTIIMSI MOXKET MOHaK00UThes 1st KomaHabl | SYMDEB.

/HIGH (H)

YcraHoBUTH aipec Havyajla TporpaMMbl HA HAWBBICIIMN BO3MOXKHBIN
agpec cBOOOAHOI nMamMaTH. be3 3Toil onuuu ycTaHOBKA OCYILIECTBIISIETCS Ha
MUHUMAaJIbHBI BO3MOXHBIN aipec.

/DSALLOCATE (D)

O6paborats rpymmy ¢ umeHeM DGROUP. O6biuno LINK npucsauBa-
eT miammeMy 6aity rpymnnbl cmemenue 0000h. Ilpu 3agaHuu 3TOM omuuu
crapuemy 6Gaiity rpynmnbl ¢ uMeHeM DGROUP npucBanBaeTcs cMmeleHue
FFFFh. B pesynabrare naHHble OyayT pa3MellaThcs B 00JIACTSIX IIPOrPaMMBbI C
MaKCHUMAaJIbHO 60oJbIIMMU anpecamu. Omiust /D 0ObIYHO TPUMEHSIETCs BMeC-
Te ¢ onuueii /H nns 6oee ahheKTUBHOTO UCTTONB30BaHMSI HE3aHITOM TTaMsi-
™ 10 crapta nporpamMbl. LINK mpenmnonaraer, 4To Bce cBOOOIHBIE OAlTH B
DGROUP 3aHMMaloT maMsThb HEIOCPEICTBEHHO Iepeld IporpamMmoii. s

HCIIOJIb30BaHMS TPYIIIEI HEOOXOAMMO 3arpy3UTh B PETHMCTP CETMEHTA aIpec
Hayaiza DGROUP.

/NOGROUPASSOCIATION

Hrnopuposats rpymnsl (NOG) npu pUCBOCHUM aIpeCcOB JIEMEHTaM
JMAHHBIX ¥ Koma. OMIus BBeleHa IJIs1 COBMECTUMOCTH C pAHHUMHU BEPCUSIMH
kommmmsitTopoB FORTRAN u PASCAL (Bepcun MICROSOFT 3.13 u panee
u IBM 10 2.0). He pekoMeHayeTCs MCIOIB30BaTh 3TY OIIIMIO B APYTUX LIEIISIX.

/OVERLAYINTERRUPT:<yucao>
YcranoButh HoMmep nipepbiBaHus (O) 1pu 3arpy3ke oBepJeiiHOTO MO-
Ty JIsl.

YKazaHHOE YMCIIO 3aMellaeT HOMEp CTaHIAPTHOTO OBEPJIEMHOTO Mpe-
peiBanus (03Fh). Homep MoxeT ObITh 3a1aH B BUIIE AECATUYHOTO, 8§-pUYHOIO
(c nmpenmectBytomumM 0) uau 16-puyaHoro (¢ npeaurectsyomumu 0 1 X Ha Ma-
JIOM peructpe) uucia B npeneyiax ot 0 mo 255. MASM He criocoOCTBYeT co3aa-
HUIO OBEPJIEHHBIX MporpaMM. IToaToMy ToJIbKO MpM momoliu omnuuu /O ac-
ceMOJIepHbIe MOAYJIM MOTYT OBITh BKJIIOUEHBI B OBEpJICHiHbIE TTPOrpaMMbl Ha
sI3bIKaX BBICOKOTO YPOBHSI, KOMITUJISITOPBI KOTOPBIX MOIEPXKUBAIOT OBEPJIEHA.
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He pexoMeHmyeTcsi ycTaHaBIMBaTh HOMED, COBMANAMOIINN C KaKUM-JIMOO
JIPYTUM TIPePhIBAHUEM.

/SEGMENTS:<uncao> (SE)

YcTaHOBUTH MaKCMMAJIbHOE YKMCJIO CETMEHTOB, KOTOPOE MOXET o0pa-
6orate LINK. Yuciio MOXeT ObITh 3a1aHO B IECITUYHOM, 8-pUUHOI (C mpe-
mecTBytomm 0) uian 16-pudHoii (¢ npenmecTsyommMu 0 1 X Ha MaJioM pe-
ructpe) dopme B npenenax or 1 mo 1024. IIpu orcyrcTBuu cneuupyrKauu
onuuu nosaraercs 128. ITaMsTh BbIAEASIETCS C YI€TOM 3TOTO MaKCMMAaJIbHOTO
YuCJia CETMEHTOB.

/DOSSEG (DO)

VYnopsgounts cermeHTH B EXE-daiine. [1pu cneundukanyum 3101 omn-
IIUU CETMEHTHI PACTIOaraloTcs B CJICAYIONIEH Mocae10BaTeIbHOCTH:

0 cermeHTHI ¢ ki1accom CODE;
0 Npyrue cerMeHThl, He Bxosiue B rpynny DGROUP;
0 cermeHThl, Bxoasiue B DGROUP.

Oco6eHHoCcTU pa6oTbl LINK

LINK co3paeT MCHOJHUTEIbHBINA (haiia MmyTeM KOHKATeHallMM Koja
MPOTPaMMbI M CETMEHTOB JaHHBIX, COOTBETCTBYIOIIMX KOPPEKTHBIM UHCTPYK-
LIMSIM MCXOHOTO TeKCTa. DTa cuerieHHasi (hopMa CETMEHTOB U SIBJISIETCS TEM
«UCTIOJIHUTEJIbHBIM TMPeACTaBIeHUEM», KOTOPOE HEMOCPEACTBEHHO KOIMPY-
€TCSl B MaMSITh MIPU 3arpy3Ke MporpaMMbl.

YacTuuHO yNnpaBisdTh PElaKTUPOBAHUEM MPOTPAMMHBIX CETMEHTOB
MOXHO 3amaHueM arpuoyToB B nupektuBe SEGMENT win ucronb3oBaHueM
nupexktusbl DGROUP 1151 hopMupoBaHus IpyIibl CETMEHTOB. DTU AUPEK-
TUBBI OTIPENEISIIOT LIEIYIO IPYIIY aCCOIMallMiA, KIacCOB U TUIOB BbIPABHUBA-
HMS, a TAKXKE ONPEEISIIOT MOPSIIOK M OTHOCUTENIbHbIE HaYaJIbHbIE aipeca cer-
MEHTOB MpOorpaMMbl. OTa WHGbOPMAIIUS SIBJISETCS JOMOJIHUTENBHON K TOI,
koTopas 3agaercs onuusiMu LINK.

0 BbipaBHMBaHME CErMEHTOB

st yctaHoBKM HadainbHOTO anpeca cermeHTa LINK ucnons3yer 3aga-
BaeMblit mupekTBoii SEGMENT tun BeipaBHuBaHus: BYTE, WORD, PARA
nmu PAGE. D1 kitoueBbie €10Ba 00eCIieunBaIOT BHIpaBHUBaHUE Havaja cer-
MEHTa COOTBETCTBEHHO I10 TpaHuIle OaiiTa, ciaoBa (2 Gaiita), maparpada (16
GaitToB) mau cTpaHuibl (256 GaittoB). ITo yMOJTYAHWIO MCITOJNB3YETCS THIL
PARA.
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baiitel, NPOITyCKAaC€MbIC M3-3a BbIpaBHUBaHUWA, 3allOJHAIOTCA OBOUY-
HBIMU HYJISIMUA.

a Howmep kaapa

Boruucnsiemsiit LINK HauanbHbIN agpec cerMeHTa 3aBUCUT OT THUIIA
BbIPAaBHMBAHMS CETMEHTA U pa3MEPOB YK€ CKOIMMPOBAHHBIX B UCITOJTHUTEb-
HBIH (hailyl CErMEHTOB.

DTOT afpec COCTOUT M3 CMEILEHMSI 1 KAHOHMYECKOTO HoMepa Kazpa.
KaHoHMnueckuit agpec kaapa omnpezesiseT aapec nepBoro naparpacda B namsi-
TH, COIepKalllero oauH wiu 6ojee 6aiiToB cermeHTa. Homep Kampa Bcerma
KkpareH 16. CMellieHUEM SBJISIETCSI pACCTOSIHUE B 0aiiTax OT Havyaia maparpada
IO TIepBOro OaiiTa cerMeHTa.

s tumoB PAGE u PARA cmenieHue Bcerma HysneBoe, a ISl TUTIOB
BYTE 11 WORD MoXeT ObITh HEHYJIEBBIM.

Homep xagpa moxer ObITh mosryueH u3 MAP-¢aiina. Ero cogepxar
nepBbie 5 16-puUHBIX LU start-agpeca cerMeHTa.

a IMocnenoBaTeIbHOCTb CETMEHTOB

LINK konupyer cerMeHThI B UCTIOJIHUTEIbHBIN (paii B TOM Xe rmoce-
JIOBATEeJbHOCTH, B KAKOI OH X CUMTHIBAET U3 OOBEKTHBIX (haitioB.

CerMeHThl, UMEIOINe UACHTUYHBIE MMEHA KJIACCOB, CUUTAIOTCS TIPU-
HaIJIeXalMMi K OTHOMY THUITYy KJIACCOB M KOMUPYIOTCSI B MCITOJTHUTEIbHBIN
(haiin Kak HeTIpepbIBHBIN OJIOK.

0 KoMOGuHMpOBaHHBIE CETMEHTBI

Jl1st onipeaeseHus Toro, OyAayT JIM IBa WX 0oJiee CerMeHTa, MMeole
OIHO U TO X€ UMSI, COeIMHEHbI B 0J1H OoJibioit cerMmeHT, LINK ucnoab3yer
KOMOMHALIMY TUIIOB CeTMEeHTOB. B si3bike AccemOiiepa UMEIOTCS Clienylolue
tunbl Kom6uHanuii: PUBLIC, STACK, COMMON, MEMORY, AT u PRI-
VATE.

Ecnu cerment nmeet tun kom6uHau PUBLIC, LINK aBromaTnye-
CKU COEIUHSIET €ro ¢ IPYrMMU CerMeHTaMU, UMEIOIIMMU TO XK€ UMS U TIpu-
HaJJIeXalMMHM K TOMY Xe Kiaccy. [1pu coeimHeHM cerMeHTOB Ipe/rosiara-
€TCsl, UYTO CETMEHTBI HETIPEPBHIBHBI U BCE aJipeca B CErMEHTaX JOCTYITHBI Yepe3
CMelllEHWe OTHOCUTENIBHO aapeca Kaapa. Pe3ynbraT mosydaercss TakKuM xe,
Kak ec/ii Obl MOJIydeHHBIN OOJIBbIIOI CerMeHT ObLT OIpenesieH B UCXOIHOM
(haiisie CIIOIIHBIM KYCKOM.

LINK coxpaHsieT TUII BEIpaBHMBaHUS KaXIOT0 CeTMEHTa. DTO 0O3HaYa-
€T, UTO, XOTSI CETMEHTHI 1 BKJTIOUEHBI B OJITH OOJIBIIION CETMEHT, KO/ U JaHHbIE
CErMEHTOB COXPAHSIOT CBOM TUTIBI BHIPAaBHUBAHUSI.
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Ecnu pasMepsl coeTMHSIEMBIX CETMEHTOB MpeBbIliaioT 64K, BbimaeTcs
coo01IeHNE 00 OIINOKE.

Ecnu cerment umeet Tun komouHaimu STACK, LINK BbimonHsier Ty
Xe onepaunio, yto u B ciydac PUBLIC. Paznuuune 3akimiodaercss B TOM, 9YTO
11t STACK-cerMeHTOB B MCIIOJTHUTEIBLHBIN (haiil 3aImmchIBacTCs HadaabHOE
3HaYeHME yKaszaTesl CTeKa, KOTOPoe MPeACTaBIsET COO0i CMellleHUe OT KOH-
11a TIEPBOTO MO MOPSIIKY CeTMEHTa CTeKa MM KOMOMHMUPOBAHHOIO CETMEHTA
creka. B atom ciygae nipu ncnonb3oBanuu tiuita STACK i1t cermeHTOB cTe-
Ka IIPOrpaMMUCTy HEeT HeOOXOOUMOCTHU IIpeAyCMaTpUBaTh B IIPOTpaMMe 3a-
Ipy3Ky perucrtpa SS.

Eciu cerment umeet Tun komouHaunn COMMON, LINK aBromaru-
YeCKU COSTUHSIET €ro ¢ IPYTMMU CETMEHTaMu, UMEIOIMMM TO e MUMSI U TIpH-
HaIexXallMu K Tomy ke Kiaccy. OnHako, korga LINK coeaunsieT oOiiue
CErMEHTBI, HayaJlo KaXKI0To CErMEeHTa YCTaHABJIMBAETCS Ha ONUH aapec, B pe-
3yJIbTaTe 4ero oOpasyloTcsl Cepuu TMepeKphIBAIOIIMXCS CETMEHTOB. B mrtore
MOJIy4yaeTcsl OMUH CErMEHT, KOTOPBIH IO IJTMHE He MPEBbIIIaeT CaMblil IJTUH-
HBIIi U3 KOMOMHUPYEMBIX CETMEHTOB.

CermeHTsl ¢ TuioM komOouHauuu MEMORY Tpaktyercs LINK B Tou-
HoctH TaK ke, Kak 1 PUBLIC-cermeHTsl. MASM obGecnieunBaet Tunmn MEM-
ORY w11 coBMecTUMOCTH ¢ JIuHKepaMu, Beiaesionine MEMORY kak oco-
OBl TMIT KOMOWHALIWN.

Cerment umeet tTun komouHaunu PRIVATE B ToMm ciiyuae, Koraa B uc-
XOIMHOM ¢haiijie HEeT TOUHBIX YKa3aHWil OTHOCUTEJIBHO €ro TUIa KOMOWHAIIWN.
LINK ne oobenunsier PRIVATE-cermeHThI.

[l I'pynmer

OObeMHEHNE HECKOJbKUX CETMEHTOB B TPYIITY TMO3BOJISIET aJpeco-
BaTh UX OTHOCUTEJILHO OAHOTO anpeca Kaapa. [Tpu 3ToM HeBaxHO, MpUHAIe-
XKaT JI 3TU CETMEHTHI K oqHoMYy Kiaccy. Korma LINK ob6HapyxuBaeT rpyrmy,
OH COOTBETCTBYIOIIMM 00pa30M IMepecTparuBaeT BCe aiPECHbIE CChUIKU B HEMA.

CerMeHTHI B TpynIi€ HE ABJIAIOTCA CMCXKHBIMUA, HE ITPUHAAJICXKAT K O -
HOMY KJIaCCy U UMCIOT PA3HLIC TUIIbI KOM6I/IH3.L[I/II/I. Ho CyMMaprIfI 00BeM
BCEX CETMCHTOB B I'PYIINEC HE JOJIXKCH ITPEBLIIIATH 64K.

I'pynmibl He BAMSIOT Ha MOPSAAOK 3arpy3KM CETMEHTOB B MaMsITh. Jlaxke
€CJIM UCTIOJIBb3YIOTCA MMEHA KJIacCOB U OOBEKTHBIE (haiisibl BBOASITCS B COOT-
BETCTBYIOIIEH TOCIEIOBATEILHOCTH, HET TapaHTUU, YTO CErMEHTBI OyIyT
cmexHbiMud. Ha mpaktuke LINK MoxeT moMecTUTh He HpUHaIeXalluit
IpYIIIE CETMEHT B Te Xe 64K mamsaTu.
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Xots B LINK u HeT cTporoii mpoBepKy TOTO, IIOMEIIAI0TCsI JIU BCE Cer-
MEHTBI IpYIITEl B 64K mamsTu, Tpy 0GHAPY:KCHUW HapYIICHUsI 3TOTO YCIIOBUST
OyIeT BbIIAaHO COOONIEHME O MEPENOJHEHUM COIJIACOBAHUSI.

O CoryacoBaHus

Korma B mpomecce pa6orsr LINK yxe n3BecTHEI ampeca BceX CerMeH-
TOB IPOrpaMMbl U OPTaHM30BaHBI BCE KOMOWHALIMU CETMEHTOB U TPYIIIIHI,
JIMHKEP HMMEET BO3MOXKHOCTH «COIJIaCOBaTh» HEKOTOPEIE Hepa3pelIeHHBIC
CCBUIKM K MeTKaM 1 rtepeMeHHBIM. 17151 3Toro LINK BeUmcisgeT cooTBeTCTBY-
IOIIME afipec CeTMEHTA U CMeIlleHUEe U 3aMelaeT BpeMEHHbIC 3HAaUEHMSI, CTe-
HeprpoBaHHBIE ACCeMOJIepOM, Ha HOBBIC 3HAUCHUSI.

B cootBetctBUM ¢ TUnaMu cchuloK LINK peanusyeT cieayroliye TUIbI
COIIaCOBAHUM:

O Kopotkue.

O BrayTpeHHHE OTHOCUTEIBLHO Cce0sl.

a BHyTpeHHME OTHOCUTEIBHO CETMEHTA.
O JITMHHBIE.

PasMep BBIYMCIISIEMOTO 3HAYEeHMWST 3aBUCUT OT THUIIA CChUIKU. Ecnm
LINK o6HapyXuBaeT omMOKy B IIpeACKa3aHHOM pa3Mepe CCHIIKI, BEIAACTCS
COOOIIIEHNE O TIEPETIOTHEHUH COTIACOBaHMSI. DTO MOXET IMPOU30UTH, HAIIPH-
Mep, KOra rmporpamMma IbITaeTcsl UCTI0Jb30BaTh 16-0MTOBOE CMEICHUE TS
JIOCTYTa K WHCTPYKIIMU B CETMEHTE, UMEIOIIeM IPYTrolt aapec Kaapa. DTo Xke
COOOIIIEHE MOXET OBITh BBIIAHO, €CJIM BCE CETMEHTHI B TPYIIIEe HEe TTOMella-
I0TCS BHYTpHU 0j10Ka maMsTi B 64K.

KopoTtkas ccplika uMmeeT MecTo B MHCTpykuuu JMP, nepenarolieii ym-
paBjieHVe Ha MTOMEUYEHHYIO MHCTPYKIIMIO B TOM e CEerMEeHTe WM IpyIie, OT-
crosiiyio ot JMP He Gonee, yem Ha 128 GaiitoB. [Ius takoii ccbuiku LINK
BbIpabaThIBacT 8-OMTOBOE YMCJIO CO 3HAKOM. EC/IM MHCTPYKIIMS, Ha KOTOPYIO
repenaeTcs yrpapjieHUe, HAXOAUTCS B IPYTOM CErMEHTE WJIM IPYIITe, TO CTh,
UMEET OPYroii aapec Kaapa, Wid OTCTOUT bosiee, yueM Ha 128 GaiiToB B 11060M
HarnpasjieHUH, opMupyeTcs coobIeHre 00 oLInoKe.

BHyTpeHHsIs1 OTHOCUTEILHO ce0sl CChIKA MMEET MECTO B MHCTPYKIIU-
SIX, aJIpeCYIOIINX TaHHbIE OTHOCUTEIBHO TOTO XK€ CerMeHTa WU TpyIimbl. st
takoii ccouikn LINK dopmupyet 16-6utoBoe cMemeHue. Eciu maHHbIe He
MPUHAJIeXaT TOMY € CerMEHTY WM TpyIle, BblIaeTcsl cooOlleHue o0
ouoke.

BHyTpeHHSISI OTHOCUTENIBHO CerMEeHTa CChLIKa MMEET MECTO B MHCT-
PYKLIMSIX, aApecyIOlInX JaHHbIE B OMpPeIeIeHHOM CerMEHTe WU TPYyIIe WUiu
OTHOCHUTEJIBHO YKa3aHHOTo peructpa cermeHTa. JIst atoit ccbuiku LINK BbI-
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pabGateiBaeT 16-0uTOBOE cMelleHre. Ecy 3TO cMellleHre BHYTPH CIIeLpu-
LIMPOBAHHOTO KaJpa oKa3biBaeTcsa Gojbine 64K wmmum MeHbine 0 wiau eciu
HayaJlo KAHOHMYECKOTO Kaapa, ColepKallero TpedbyeMble 1aHHbIe, Heaapecy-
€MO, BbIAeTCsI COOOLIeHUE 00 OIIMOKE.

JnvuHHas ccbuika umeeT Mecto B mHCTpykumsix CALL, nepenaronimx
yrpasjieHue B Apyroi cermeHT wiu rpyniy. LINK B aTom ciyuae BeipabaThi-
BaeT 16-O6UTOBLIN agpec Kaapa 1 16-6urosoe cMeleHue. Eciay BeIUMCIeHHOE
cMetnieHue 6obine 64K vam meHbIe 0 MM ecIi Havyajao KaHOHWIECKOTo Ka-
Jlpa, B KOTOPBIN MepeaaeTcst yrpasBieHue, HeaapecyeMo, (opMupyeTcst cooo-
IeHre ob oImmoKe.

O [Touck 61bIMOTEK

IIpouenypa rnmouvcka 6MbIMOTEKM, MHOTIA TpeOyeMOi WISl pa3pellieHsI
BHEIIIHUX CCBUIOK, 00JIaaeT HEKOTOPhIMU 0coOeHHOCTSIMU. Eciiu myTh mouc-
Ka yKa3zaH BMECTe C UMEeHeM OMOJMOTEKN B KOMaHIHOM CTPOKE, MOUCK OCY-
LLIECTBIISICTCS TOJIBKO TaM. Eciiv e myTh SBHO He yKa3aH, IIOUCK ITPOU3BOIUT-
csl B CJIeAYIOLIEH MOCIeI0BaTeIbHOCTH:

1. B Texy1iemM nomoriaBieHUN.

2. Eciin B KOMaHIHOM CTPOKe 3aaHbl OWH WJIU HECKOJIBKO MyTei 1Mo~
ucka s apyrux onommorek, LINK nmpocMarpuBaer ux B ITopsiike ciaeqoBa-
HMS B CTPOKE.

3. Ha nyrax, onpeneneHHbix nepeMeHHoii LIB komanasr DOS SET.
IMpu nomoin kKomaHasl SET MoryT ObITh 3agaHbl HECKOJIBKO ITyTEH TTOMCKa,
pasnessieMbIX TOUKOoM ¢ 3ansaroii. Bun komanast SET:

SET LIB=<cnucok nyTen>

SYMDEB: CUMBOABHbIN OTAOAYMK MPOrPAMM
ITpu momoiu cumBosibHOTO oTaguuka SYMDEB MoryT ObITh BBITION-
HEHHI ciieayrommue GyHKITUN:
0 TTpocMOTp U UCTIOIHEHUE KO/Ia TPOTrPaMMBbl.

0 BHeceHue B Teno InporpaMMmbl TOYEK BbIXOda, KOTOPLIC
OCTaHaBJIMBAIOT UCITOJHECHUE ITPOrpaMMBbI.
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0 IIpoBepka 1 u3MeHeHUe B MaMsITU 3HAUEHU I MepEMEHHBIX.
a AcceMOrpoBaHue 1 peacceMOIMpoBaHUE KOa.
a OTtiagka mporpaMM, UCITOIb3YIOIINX COTJIAIIEHUST SI3bIKOB

Microsoft 06 amyssiuu apudMeTUKH C MJ1aBalollel TOUYKOM.

MmeeTcst BOBMOXHOCTh BpeMeHHOTo Bbixofa B DOS ¢ nocienyonmm
Bo3BpaToM B SYMDEB u coxpaHeHHeM ero COCTOSIHMSI.

SYMDEB nMeeTt HeCKOJIBKO CITOCOOOB aipecallii JaHHBIX U MHCTPYK-
it B mamMsatu. K pasnmmaHeiM ¢pparMeHTaM IIporpaMMbl MOXKHO TTOJTYYUTh 10-
CTyII Yepe3 azapeca, Io0aJIbHBIe CUMBOJIBI YUIM HOMEPA CTPOK, UYTO yIIPOIIAET
pa3MelleHue U OTIaAKY crielinprIecKUX y4acTKOB Kojla.

IIporpammsr Ha s3b1kax C, PASCAL 1 FORTRAN MoryT OBITH OTJ1a-
JKE€HBI KaK Ha YPOBHE UCXOIHBIX (haiiJIoB, TaK M HA YPOBHE UCTIOJTHUTEIHHOTO
kona. ITpy 3TOM TMOJIB30BATENIO AOCTYITHBI MCXOAHBIC TPEITOXKEHUS, peac-
CeMOJIMPOBAaHHbBIM MAIIMHHBIN KOI UM UX KOMOWHAIIMS B 3aBUCUMOCTH OT
pexxuma pabotel SYMDEB.

MoAroToBKO CUMBOABHOM OTACGAKM

CyIIHOCTh CUMBOJILHOW OTJIAKY 3aKJIIOUAeTCsl B TOM, UTO B TpoOLIecce
OTJIaJIKU TIPOTPAaMMBbl UMEETCSI BOSMOXKHOCTb CChUIAThCS HA 3JIEMEHThI KCXO/I-
HOW TTporpaMMbl (OYEBUTHO, UTO JIJISl 3TOTO MCXOAHBIN (haiil JOJIKEH ObITh 10-
cryneH SYMDEB).

SYMDERB sBasieTcs CUIbHBIM OTJIAIOYHBIM CPEACTBOM Jaxe 6e3 CBO-
UX BO3MOXXHOCTE CUMBOJIBHON OTJIaAKW, OMHAKO, TP 3TOM B 3HAYUTEJIbHOMU
CTEIEeHU TePSIeTCS HAMJIIIHOCTh PabOThI, YTO YACTO CYLIECTBEHHO YCIOXHSET
otnanky. C Apyroit CTOpOHBI, 3aMETHO YIIPOIIAETCsI MPOLECC MOATOTOBKU K
OoTJIajJKe, 0COOEHHO JIJIsSI MpOorpaMM Ha si3bike AcceMOJiepa.

Jnst cumBonibHOM oTiaaku Tpu momoinn SYMDEB HeoGxonumo
MpeaBapuTebHO C(OPMHUPOBATh CIELMATbHBIM CUMBOJIBHBIN (aiii, Kyna
JTOJXKHA OBITh 3aHeceHa MH(OpMAalIs, TTO3BOJISIONIAS «ITPUBSA3aTh» 3JIEMEHTHI
WCXOTHOM TTporpaMMBbl (MepeMeHHbIe, METKH, HOMEpa CTPOK) K OTHOCHUTEb-
HBIM aJipecaM BHYTPH MPOrPaMMHBIX CETMEHTOB Ha YPOBHE MCITOJTHUTEIbHO-
ro Koja.

Heo6xonmMo MOMHMTD, YTO BCe MMEHA, YYaCTBYIOIIME B CUMBOJIbHOM
OTJaAKe, JOJDKHBI OBITh OOBSBICHBI (CPEACTBAMU KOHKPETHOTO SI3bIKAa) KaK
o0111Ke, TO €CTh, JOKHBI OBITh JocTymHBIMU ITporpamme LINK mpu cornmaco-
BaHUY BHEITHUX CCHUIOK.
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NUcxoaHas HPopMaLuUa AAS CUMBOABHOM OTAGAKU

OTtanbl GopMUPOBaHUS CUMBOJILHOTO (baitia CylIeCTBEHHO 3aBUCST OT
TOTO, KAKAM TPAHCJISITOPOM 0OpabaThiBasach UCXOAHas mporpamma. Jleyo B
TOM, YTO HEKOTOPbIE KOMITWJISITOPBI HE 0becreunBaloT UHMOpMaInIo O HOMe-
pax CTpOK UCXoJHOTro daiisa, U A TaKOil TporpaMMbl IOMyCTUMA JIUIIb OT-
paHMUYEHHasl CUMBOJIbHASI OTJa/1Ka (0e3 aapecalinu o HoMepaM cTpok). Kpo-
M€ TOro, mnpu paboTe c MakpoaccemOiepaMu UMEETCS UEeJNbId psif
XapaKTepHbIX IS SI3bIKOB TUIa Accembiepa 0COOEHHOCTEel, BHOCSIIMX B
Mpoliecc OTIaAKU onpenejeHHyo crnelduky. CylHOCTh 3TOU crneiupuKu
CTaHeT MOHITHOU Npu o3HaKoMseHuu ¢ komaHaamu SYMDEB.

ITo yxazanubeiM nmpuurHaM 1npu padore ¢ SYMDEB u ocobenHo 1ipn
MOATOTOBKE CUMBOJIbHOM OTJIAIKU CJIEyeT BCeTaa yYUThIBAaTh, KAKUM KOMITH -
JISTOpOM 0OpabaThiBaaCh UCXOMHAS ITpOrpaMma.

SYMDERB coBMecTuM CO CleayoIUMU KOMITUISTOPAMM:
MICROSOFT FORTRAN Bepcuu 3.0 u BoiIe
MICROSOFT PASCAL Bepcuu 3.0 u Bbliiie
MICROSOFT C Bepcuu 2.0 u Bbiilie

MICROSOFT makpoacceM6:1ep Bepcuu 1.0 1 Bbllle
MICROSOFT BASIC COMPILER Bepcuu 1.0 1 Bbilie

MICROSOFT BUSINESS BASIC COMPILER Bepcun 1.0 u
BBIILIE

IBM PC FORTRAN Bepcumn 2.0 u BoIIIe

IBM PC PASCAL Bepcuum 2.0 u BhILIe

IBM PC makpoaccembiiep Bepcuu 1.0 u Bbile
IBM PC BASIC COMPILER Bepcuu 1.0 u Bbllie

M3 HuX nuiib clieayionime KOMITUIATOPBI MOIIEPXKUBAIOT paboTy
SYMDEB Ha ypoBHEe HOMEPOB CTPOK MCXOTHOTO haiiia:

U MICROSOFT FORTRAN Bepcuu 3.0 u Bbiliie
MICROSOFT PASCAL Bepcuu 3.0 u Bbiie
MICROSOFT C Bepcuu 2.0 u BbllIe

IBM PC FORTRAN Bepcuu 2.0 u Bbllle

IBM PC PASCAL Bepcuu 2.0 u BblllIe

N Y I B |

O o0Ooogo
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KoHeuHoi1 11eJ1b10 MOArOTOBKY CUMBOJILHOM OTJIAAKHU SIBJISIETCS CO3a-
HY€ CUMBOJIBHOTO (haiina. B o01iemM cirydae 3TO OCyILIEeCTBIISIETCS IyTeM oOpa-
OOTKHU UCXOAHOM MPOrpaMMbl COOTBETCTBYIOIIMM KOMITUISITOPOM U ITPOrpaM-
moit LINK u ¢dopmupoBaHuss Ha OCHOBE IIOJYyYEeHHOW WMHGOpMALUU
COOCTBEHHO CMMBOJIbHOTO (haiiyia py oMoy nporpammbl MAPSYM.

J1st co3maHust CUMBOJIBHOTO (haiijia mpu paboTte ¢ MakpoacceMoepa-
MM HEOOXOIMMO BBITTOJIHUTE CJIELYIOINE IIIarH:

1. CumBoJIBI, KOTOpBIE OyayT Kcrnonb3oBaHbl SYMDEB, 00bs1BUTh Kak
obmue. Cpenu 3TUX CUMBOJIOB MOT'YT OBITh MMEHA MPOLEAYP, IEPEMEHHBIX 1
MeTOK. MIMeHa CerMeHTOB U I'PYIII He MOTYT ObITh OOBSIBICHBI OOIIUMU, HO
oHu aBToMaTndecku BKiIodalorcs: LINK B MAP-@aiin 1 MOryT ObITb UCITOJIb-
30BaHbl NIpu oTjiaake. [lonb3oBaTesib MOXeT OObSIBUTh (DUKTUBHBIE METKH,
KOTOpBIE B pOrpaMMe He UCTIOJb3YIOTCSI, HO MOTYT IMPUTOAUTHCS TP paccTa-
HOBKE TOYEK BBIXOJIA.

2. AcceMOIMpOBaTh UCXOAHBIN (paiiin MakpoacceMOepoMm.

3. O6paboTaTh MoslyyeHHbINH 00beKTHBIN (haitn mporpammoii LINK ¢
onuueit /MAP u nonyuntb EXE- 1 MAP-daitnbr.

4. Ncnonb3zoBatb MAPSYM U1 co3aaHust CUMBOJIbHOTO (haitna.

Jlns co3maHusi CMMBOJIbHOTO (haiiyia mpu paboTe ¢ ApyTMMU COBMECTH-
MbiMU ¢ SYMDEB xoMnuisitopamu (Kpome MakpoacceMOepoB) HEOOX0Mu -
MO BBITIOJTHUTD CJICAYIOIIME IIATH:

1. KommuiupoBaTh UCXOOHBIN ¢aiin. [Ipu 3TOM I ynpolleHus oT-
JIAIKK XKeJlaTeJbHO He MCIOJIb30BaTh UMEIOIIMECs] B KOMITUJISITOPE CPEACTBa
orntumm3auuu. [Ipu HeoOXomMMOCTH (M BO3MOXHOCTH) CJIEIyeT 00eCIIeunThb
HaJu4yne B 00beKTHOM (haiiie MHGOpMAaIlMK O HOMEpaxX CTPOK UCXOTHOM IPO-
IPaMMBI.

2. [MonyyeHHBI 0O0BEKTHBIN (aitn obpadboraTs mporpammoii LINK ¢
onuusamu /MAP u, ecau HyxHo, /LINENUMBERS u noayuuts EXE- u
MAP-daiinb.

3. UcnonbzoBath MAPSYM mist coznanusi cuiMBoOJIbHOTO (aiina.
4. 3anyctutb SYMDEB 111 cMMBOJIbHO# OT/IaAKH.

5. Ucnonb3oBars KoMaHay SYMDEB Go (G) mst 3anmycka tectupye-
MO TIpOrpaMMBI ¢ TIEPBOU TTPOLIEAYPHI WX (GYHKIIMU. DTO 0OeCIIeInBaeTCsT
CITEIIMAIBHOM ITPOTPaMMOii 3aITycKa U3 OMOIMOTEKH ITPOTPaMM TAHHOTO SI3bI-
Ka. OOBIYHO ITOJIB30BATENII0 He HY)XXHA TPACCHPOBKA 3TOM MPOTPaMMBI, U OH
XeJlaeT HAaYMHATh OTJIAKY C MOMEHTA Havaja paboThl CBOEl IporpaMMebL. B
C-miporpamme TiepBasi BBITIOTHsIeMasi (bYHKIIMSI BCeTna HasbIBaeTCs _main
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(komnuisitop C n06aBisieT CUMBOJI _ K UMEHU Mpoueaypbl main), B FOR-
TRAN-nporpamme — main, B PASCAL — nepBast npolienypa B UCXOAHOM
(aiine).

DopMMPOBAHNE CUMBOABHOTO PANAQ NPU NOMOLLU
MAPSYM

ITporpamma MAPSYM nipeaHa3HaueHa il peoOpa3oBaHus MHGOP-
mauuu u3 MAP-gaitna, chopmupoBanHoro LINK, B ¢opMy, NMOHATHYIO
SYMDEB. Co3znaBaemblii CUMBOJIBHBIN (paiin MoxeT coaepxartb o 10000
CHMBOJIOB TSI K&XKIOTO CETMEHTa U CTOJIbKO CETMEHTOB, CKOJILKO IOMYCTUMO
C TOUKHU 3pEHMSI MAIIMHHOMW TTaMsITH.

3anyck MAPSYM oGecnieunBaeTcsi BBEACHUEM CJIEAYIOIIEH KOMaH/I-
HOU CTPOKMU:

MAPSYM [/L | -L]<uma MAP-¢aina>
Nmsa MAP-paiina MoxeT comepaTh cielmnpUKaIIo IyTU MOKCcKa B

CTPYKTYpE OTJIaBJIEHMSI, €CJIM 3TO Heobxoaumo. Eciau He ykazaHo paciimpe-
HUe UMeHU, npeamnoaaraetca MAP.

3aganue emMHCTBeHHOM omumu /L (mu -L) mo3BojsieT MoydnTh Ha
3KpaHe AMCILIes MHGOPMAIIUIO 0 MPpeoOpa30BaHUM, KyIa BXOIAT UMEHa OTIpe-
JIeJICHHBIX B IIpOrpaMMe TPYIII, aapec Havaja pOrpaMMBbl, YUCJIO CETMEHTOB
Y YWCJIO CHMBOJIOB B KaXKJIOM CETMEHTE.

CuMBoOJIbHBIN (haiin uMeeT Ga3oBoe MM, COBMajaaloliee ¢ 0A30BBIM
numeHeM MAP-daitna, u pacimupenne SYM u Bcerma co3naercs B TEKYyIIEM
MO/IOTJIaBJICHUU.

3anyck SYMDEB

3anyck SYMDEB oGecneunBaercsi BBeieHUEM CJIEIyIOIIEH KOMaH/I-
HOU CTPOKMU:

SYMDEB [<onummu>][<cumBonbHble dains>] [<ucnonHuTenbHbil ¢ann> ]

[<aprymeHTb>]

B HekoTophIX ciiyyasix (Harmpumep, TPy UCIOJIb30BaHUM OBEpJies WU
npu paboTe ¢ ApaliBepaMm) MOXET IMOTPeOOBaTHCS HECKOIbKO CHUMBOJIBHBIX
¢aiutoB. Bce oHM B KOMaHIHOM CTPOKE TOJKHBI OBITH CIIE(ULIPOBAHEL 10
VMEHU UCITOJTHUTEILHOTO (haiiia, TaK Kak MMEHa, CTOSIIII1E TTOC/Ie UMEHU HC-
TMOJIHUTENIBHOTO (haitia CYUTAIOTCS apTyMEeHTaMU.

HcnonHutenbHbIM (aitioM MOXeT ObITh ABOMYHbIN i EXE-daiin,
coaepxaluii Tectupyemyio nporpammy. SYMDEB 3arpyxaer sTot ¢aiin B
MaMsITh.
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ApryMeHTHI, eCJIM OHU yKa3aHbl, nepefatorcs SYMDEB B 3aronoBok
TECTUPYEMOIi MTPOrpaMMbl B TOUHOCTH, KaK OHU CIIeU(PULIMPOBAHbI, U MOTYT
OBITH UCITOJI30BAHBI ATOI MPOrpaMMoOi Kak mapaMeTphl.

CraproBaB, SYMDEB Bbinaer coo0G1ieHue 06 3TOM U CUMBOJI -, TIOCJIE
KOTOPOT0 MOXHO BBOAUTH KoMaHIbel SYMDEB.

3anyck SYMDEB AAS1 CUMBOABHOM OTAGAKM

[Tpu ncnonb30BaHWM CUMBOJILHOM OTJIaJIKM B KOMAaHAHOI CTPOKE 3a-
nycka SYMDEB noxeH ObITh crieliiUIIMpOBaH CUMBOJIbHBIN (hari.

IIpu 3arpy3ke HeCKOJBKMX CUMBOJIBHEIX (haiijIoB cpa3y OyIeT OTKPHIT
TOJIBKO OTMH U3 HUX. Eciiv ouH 13 crienuuImpoBaHHBIX CUMBOJILHBIX (haii-
JIOB UMeeT 6a30Boe UMsI, COBIAmaoIIee ¢ 6a30BbIM MMEHEM MCITOJIHUTEIbHO-
ro daiisia, OTKphIBAETCSI UMEHHO OH, MHaue OYIeT OTKPHIT MEePBbIN U3 YKa3aH-
HBIX CUMBOJIBHBIX (paitnoB. Bo Bpems ceanca SYMDEB mist otkpbiTus
KOHKpETHOTO (haitia MoxXeT ObITh McTioib3oBaHa KomaHa XO. Tak Kak omHO-
BPEMEHHO MOXET OBITh OTKPBIT TOJIBKO OIMH CUMBOJILHBIN (haiii, mpenbimy-
Uit daiin npu BiMmoJHeHUU KoMaH a6l XO 3aKpbIBaeTcs.

W cnoaHuTeIbHBIHA (haill MOXeT ObITh CIIeUGUIIMPOBAH IIPU 3arpy3Ke
cuMBOJIOB. CUMBOJTBI MOTYT OBITh 3arPYKE€HBI 03 MCIIOTHUTEIBHOTO (haiiia
(3To MOXeT MOTpeboBaThCs ISl OTJIAAKU PE3UACHTHOM mporpammsl). Eciu
BO3HHMKHET HEOOXOIUMOCTD B 3arpy3Ke MCIIOJIHUTEIBHOTO (haiiyia mo3xke B Te-
KYIIIEM CeaHCe, MOTYT OBITh MCITOJIb30BaHbl KOMaH bl N min L.

He crenyer repeMMeHOBBIBATL CUMBOJIBHBIE (haiijIbl, TaK KaK TOTIA
IIPH 3arpy3Ke OHM OyIyT MMETh HEBEPHBIE aapeca.

3anyck SYMDEB TOAbKO € MICNOAHUTEABbHBIM GANUAOM

Ecnu nons3oBatenib He HYXXIaeTcsi B CUMBOJIbHOM (haiiie M He UMe-
eT UcXoaHoro (aiiia mporpaMmMbl, B KOMaHIHOI cTpoke 3armycka SYMDEB
OH MOXET OIIYCTUTDb MMSI CUMBOJIBHOTO (haiina.

SYMDEB 6yzneT 3arpy:xath UCIIOJHUTEIbHEIE (paiiyibl, UMEIOILINE pac-
mwupeHus umeH EXE, BIN, HEX nnu COM.

Beskuii pa3 npu 3arpyske ucnojHuTesbHOro daitta SYMDEB ¢op-
MUpYyeT 256-6aiiTHBIA 3arojlOBOK B CETMEHTE MaMSITH C HaWUMEHBIITNM BO3-
MOXHBIM aIpecoOM U KOMMPYET copepKuMoe daiiia HemocpeACTBEHHO Moce
3arojioBka. SYMDEB nomeniaet pazamep nporpamMmsbl B 6aiiTax B mapy pervc-
TpoB BX:CX 1 ycTaHaBIMBaeT 3HAUEHUST BCEX OCTATbHBIX PETUCTPOB B COOT-
BETCTBUU C COAEPXKUMBIM (haitna.
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Hnsa EXE- u HEX-aiinoB 3aro10BoK Ipu 3arpy3ke OyaeT pa3opBaH Ha
yacTu. [ToaToMy pazmep mporpaMmbl B 9TOM cllyyae He COOTBETCTBYET pa3me-
py (daiina, kak ato umeet mecro st COM- u BIN-daiinos.

3anyck SYMDEB 6e3 ¢panaos

Ecnin B KomMaHIHOM CTpOKe 3allycka He yKa3aHbl MMeHa aiiios,
SYMDEB co3naet 3arojioBok IporpaMMbl, HO HUYEro He 3arpyxaet. s
MPOIOJIKEHY ST PAOOTHI MOJIbH30BATEb MOXET MCIOIb30BaTh KOMaH bl acCeMO-
nmpoBaHus (A), BBoaa (E), ycranoBku umenu (N) wiu 3arpysku (L).

ITpu 3amycke 6e3 daitmoB SYMDEB mepen HagaioMm oT/IagKy O4YMIIa-
et ¢uraru, B peructp IP 3arpyxaet 3HaueHue 0100h, ycraHaBIMBaeT perucTphl
CETMEHTOB Ha «IHO» CBOOOIHOM MaMSTH Y OOHYJISIET OCTAIbHBIE PETUCTPHL.

Onuwvm SYMDEB

Omuuu SYMDEB 0603HauaoTcsl MpeaiecTBYIOIMMA CUMBOJIaMu /
WJIY - U MOTYT KOJMPOBATLCS KaK 3arjlaBHbIMU, TaK U CTPOYHBIMU OykBaMu. B
KOMaHIHO cTpoke 3anmycka SYMDEB oHu pacrnonaraiotcs mepen MMeHeM
HCTOJHUTENbHOTO (haitna.

HNmena aitoB, comepxainre CMMBOJ -, BO M30eXKaHUE IMyTaHUIIBI
JIOJIKHBI OBITh NU3MEHEHBI.

Omucanue onuuii SYMDEB npuBenaeHo HIXe.

/IBM (nam I)

YcranoButh coBmMecTuMocTh ¢ IBM. Ilpu pabote Ha He IBM-maliune
9Ta OIMIIKS IT03BOJIIET YUUTHIBATh HEKOTOPhIe 0COOEHHOCTH anmapaTypsl IBM
(koHTposuiep mpepbiBaHuid 8259, nucreit IBM u apyrue ocobeHHOCTU
BIOS). IIpu pabote Ha IBM-MaimHe 3T 0COOEHHOCTH pacIiO3HAIOTCS aBTO-
MaTUYeCKH.

/K

PaBpe]_HCHI/IG MHTCPAKTUBHOTI'O BbhIXOJa 1O KJIIOYY.

ITpu 3apanuu stoit onuun kiasuina SCROLL-LOCK (BREAK) mipo-
rpaMMUPYETCsl TAKMM 00pa30oM, YTO €€ HaxkaTue OCTaHABIMBACT UCITOJIHEHUE
MPOrpaMMbl. DTO MOXET ITOHATOOUTHCS, HAIIPUMEp, IS BbIXOda M3 OECKO-
HEYHOTO I1KJIA.

MHTepakTUBHBIN KITOU paboTaeT MPUMEPHO TaKXKe, KaK KJIIOY Mpephl-
BaHMS OT amapaTypbl, HO MeHee HallexkHO. B HeKoTophix cutyanusx (Harpu-
Mep, Korja 3aMacKMpOBaHbI MpepbiBaHUs) OH He cpabatsiBaeT. Eciau mpo-
rpaMMa OXwuIaeT BBojaa, mpenarnoututenbHel ucmnosb3oBaTh CTRL-C, yem
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BREAK. B IBM PC AT B Tex Xe 1eJsix, Ho gaxe 6e3 omiuu /K, MoxeT ObITh
ncrojb3oBaH Koy SYS REQ.

/N

PaspenieHue BeIxona Mo HeMacKUpyeMOoMY IpepbiBaHMIO. 1151 paboThI
C HEeMacCKUMpYeMbIMU TIPEephIBAHUSIMM BBIUMCIMTENbHAsI cHCTeMa IOJKHA
MMeTb COOTBETCTBYIOIIEE anmnapatHoe obecrneyeHue. Onuuio /N MOXHO HC-
MOJIb30BaTh CO CAEMYIOIIMMU MPOAYKTaMU:

O crnenuraabHasl yTUIUTa oTianku pupmel IBM
O 30H] MaTeMaTuueckoro odecrieueHust pupmol ATRON

IMpu ucnonb3oBanuu oy /N SYMDEB tpebyeTcs anmapatypa, 1mo-
craBisieMass ¢ 3TUMHU TPOAYKTaMU. JIOMOJHUTEILHOIO MAaTeMaTHYeCKOTO
obecneueHus He TpeOyeTcs. I1pu ucmoib30BaHNM OMHOTO U3 3THX IIPOAYKTOB
B cucteMe, oTimaHoi oT IBM, mist obecrieueHUsT BEIXOHA HYXKHO MCIIOIb30-
Batb onuio /N. Ho a1y omniuio Hellb3st KonupoBaTh rpu padote Ha IBM PC.
Hcnonb3oBaHre CUCTEMBI BBIXOAA 110 HEMACKMPYEeMOMY IIPEePBIBAaHUIO TIpe/I-
MOYTHUTEIbHE !t THTepaKTUBHOI'O BEIXO/A IO KJIIOUY, TaK KaK He 3aBUCHUT OT CO-
CTOSIHUI IPEPBIBAHUN U IPYTUX YCIOBUI.

/S

Pazpeliienre cMeHbl 9KpaHa. DTa OMLMs MO3BOJISIET PA3AEIUTh dKpa-
HBL: OOWH [UIA OTIad4yMKa, IPYTOi — JUIS OTJIaXKMBAEMOW MPOrpaMMBL. DTO
yIo0HO, HanmpuMep, NpU OTIaJAKe rpauueckux nporpamm, HO TpeOyeT 10-
rostauTesbHO 32K mamsatu. Omus /S pabotaeT ToibKo Ha IBM-mammHax
HEKOTOPBIX COBMECTUMBbIX C HUMU KoMIbloTepax. [Ipu pabore Ha coBMecTH-
MBIX KOMITBIOTEPAX B 3TOM CJIy4ae I0JKHA OBbITh crieliMULIMPOBaHa TaKXKe U
ornuus /IBM. Ommust /S He MOXET OBITh UCITOIb30BaHa ¢ rpaduKoil, Tpebyro-
e 6osee 32K mamsru.

/"KOMOHABI"

Boinmonnuts ceputo Komana SYMDEB. KomaHnabl 10KHBI pa3nensiTh-
Csl CAMBOJIOM ; U BBITIOJTHSIIOTCS MOCJIe 3arpy3Ku (aitioB, HO mepe UX UCTIO-
HeHueM. DTOii onuuel MOTYT ObITh, HAITPUMED, 3aJaHbl KOMaHIbl, BHITTOIHSI-
eMble B Havasie Kaxjaoro ceanca SYMDEB.

KomaHabl SYMDEB

ITpu nomouu komann SYMDEB peanusyercst airopuT™ OTJIaIKH, a
Takke obecrieurBaeTcsl BhIOJIHeHUEe OCHOBHBIX (yHkumit SYMDEB. Ko-
MaHasl SYMDEB BBoasTCSl B IMAJIOTOBOM peXXMMeE TOC/Ie MPUTJIAIaoIero
cUMBoJa -. ['pynna KoMaHa MOXeT ObITh BBITIOJIHEHA 0 Hayala OTJIaKH.

http://itbookz.ru/



http://itbookz.ru/

BeeaeHUue B MaOKpoacceMbAep 273

Benennyio komanny SYMDEB M0oXXHO OTMEHUTb HaxKaTUEM KJIaBUIILI
CTRL-C unu 3anepxarb HaxatueMm kiasuil CTRL-S. Eciau oTnaxkuBaemast
nporpamma obparuiach K BBOLY/BbIBOLY, 3TUMHU KJIaBUIIAMU MOXHO OTMe-
HUTb WJIW 3ajiepXkaTb BBeJAeHHYI0 komaHay G. Eciu nmporpamma He obpatu-
JIach K BBOJ1Y/BbIBOJY, OCTAHOBUTb €€ BBITIOJHEHUE MOXKHO TOJbKO COOTBETCT-
BYIOIIMMU KJIABUIIAMM, eCJIM Obuty 3aaaHbl oniuu /K vwim /N.

HeKOTOpHe KOMaHIbI UMCIOT IMapaME€TpPbl, KOTOPbIMU MOT'YT OBITh YHC-
Jia, CUMBOJIbI NJIA BbIPAXXKCHMUA. HapaMeprI, €CJIN X HECKOJIbKO, pa3ac/isAroT-
CA 3aIIATbIMU. Memy MMCHEM KOMAaHIbI U IICPBLIM ITapaMETPOM 1'[]:)066.7[3 HC
Tp€6y€TCH, UCKJII04asd TC Cjiydau, rac 3To0 OroBOpeHO 0co000.

Hwxe npuBeneHo onucaHue Crocod0B KOAUPOBAHUS Pa3TUYHBIX TH-
oB napameTpoB B koMaHnax SYMDEB.

1. CMBOJIBI MOTYT IIPEJCTABJISATD PETUCTP, A0OCOIOTHOE 3HAUEHUE, All-
pec cerMeHTa WJu CMEIeHUEe CeTMEHTA M COCTOSIT U3 OHOIO WUJIU 00Jjiee CUM-
BOJIOB, BKJItouast _, ?, @ u $. IlepBeIM CMMBOJIOM IOJDKHA OBITH OykBa. Bee
CHMBOJIbI JTIOJDKHBI OBITH OnpesesieHbl B cuMBosibHOM (haitie. SYMDEB He
YYBCTBUTEJIEH K CMeHe peructpa. [Ipu coBnaneHuu CUMBOJIOB C UMEHAMU pe-
TUCTPOB MOCJICAHUE UMEIOT OOJIBIINIA MPUOPUTET.

2. Yucna rmpeacTaBisiioTCs B BUIL:

U <4ypnciio>Y — ABOMYHOE
O <yncia0>0 — §-puuHoe
0 <uuca0>Q — 8-puyuHOE
g <yncno>T — gecaTuaHOE
0 <uuca0>H — 16-puuHoe

JonyctuMo kKonupoBaHue KimtodeBbix cuMBojioB Y, O, Q, T 1 H Ha pe-
rUCcTpe CTpo4YHbIX OyKB. [Ipu pacrio3HaBaHUM YnceT MaKCUMAaJIbHbBIN TTPUOPU -
TET UMEIOT 16-pUYHbBIE YKCIa.

3. Anpeca NpeAcCTaBIsIIOTCS B BULE:

<CermMeHT>:<cMmelleHne>

<CermeHT> 11 <CMeHIEHHEe> MOTYT ObITh UMCIaMU (ITPEACTABUMBIMU KaK
16-pa3psiiHbIe), UMEHAMU PETMCTPOB WM CHUMBOJAMU. MHOIMe KOMaHIbl
HUMEIOT yMaTurBaeMble uMeHa peructpoB (DS wiu CS).

4. B xauecTBe CMEILEeHUsI MOTYT ObITh YKa3aHbI TPAHUIIBI:

<HayanbHL aapec> <KOHEeYHH aapec>

Ecnu <koHeuHblii ampec> oIlyllleH, Ipelroaraercsl 3HauyeHue <Ha-
qabHblii axpec>+128.
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5. B KauecTBe cMelleHUSI MOXET OBbITh 3aJaH CYETUYMK:
<Ha4vanbHbI anpec> L <4yucno obbekToB>

Pa3smep o6bekTa (0aiiT, CTI0BO, MHCTPYKIIUS) OTIPEACIISIETCS] MCTIOb3Y-
IOIIE 3Ty KOHCTPYKIIMIO KOMaHIOM.

6. Homep nuHuUM nipeacTaBisieT co00ii KOMOMHALIMIO I€CATUYHBIX YK -
ceJl, UMeH (hailJioB ¥ CUMBOJIOB, OTPEACISIOIINX YHUKAJbHYIO JIMHUIO UCXO/I-
HOTo TeKcTa mporpamMbl. HoMep TMHUM MOXET OBbITh 331aH B TPEX Pa3IMYHbIX
dopmax:

. +<4ucno> | - <4yucno>

. [<uma ¢dainna>: J<dyncno>

.<cumBon>[+<4yucno> | -<4yncno>]

[TepBast hopma omnpenessieT cMelieHue (B TMHUSIX) OTHOCUTEIbHO Te-
KyILIel JTUHUKM MCXOMHOTO TekcTa. Bropast popma oroOpaxkaeT aOCOMIOTHBII
HOMeEp JIUHUU B (pailie ¢ ykazaHHbIM uMeHeM. Eciu ums daitna onyiieHo,
NpeanosaraeTcs TeKylui (aiii, onpeaessseMblii TEKYyIIMMU 3HAUEHUSIMU pe-
ructpoB CS u IP. B TpeTbeit hopme <CUMBOI> MOXKET ObITh MHCTPYKIIMEH WU
MeTKOIi potieypbl. Eciu 3anaHo <4meno>, oHO SIBJsIETCSI cMellleHUeM (B JIv-
HUSIX) UICKOMOW JIMHUU OTHOCUTEJbHO JTUHUM, UAEHTU(DUIIMPOBAHHON yKa-
3aHHBIM CUMBOJIOM.

7. Crpoku sBisitorcs Habopom 3HaueHuit B kone ASCII u moryT ObITH
3aaHbl B ABYX (hopMarax:

\& " <cumsons>"

"<cumMBOLI>"

Eciu B cTpoke MpUCYTCTBYIOT CUMBOJIBI ' MM ", X CJeIyeT KOAUPO-
BaThb JBaXIbl.

8. BeIpaxkeHue mpencTasisieT co00ii KOMOMHAIIMIO TTApaMeTPOB 1 OITe-
paTopoB, KoTopas npeobpasyercs B 8-, 16- win 32-6utoBoe 3HaueHue. Moryr
HUCIOJIb30BAThCI CKOOKM. YHapHbIE aJpecHbIe ONepaTophbl IOApa3yMeBaloT
peructp DS kak ymanunBaeMyto afpecHyto 6a3y (CErMeHT).

Huxe nmpuBeneHbl YHapHBIE OonepaTOphl (B MOPSIIKE YOBIBAHUS IIPH-
OPUTETOB):

O +

0 -

a NOT — nomnonHeHue onepaHaa 1o 1

a SEG — azipec cerMeHTa orepaHia

a OFF — cMmenieHue onepaHaa

0 BY — Muanimumit 6aiiT U3 yKazaHHOTO aapeca
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0 WO — Mianiiee cJoBO U3 YKa3aHHOTO ajpeca

0 DW — nBoiiHOe c10BO 13 yKa3aHHOTO ajpeca

0 POI — yka3zaresb U3 ykazaHHoOro aapeca (kak DW)
0 PORT — 1 GaiiT u3 ykazaHHOTO MopTa

[l WPORT — cj10BO 13 yKa3aHHOTO ITOpTa

Hixe nprBenaeHbl OMHAPHBIC ONIEPAaTOPHI (B TIOPSIIKE YOBIBAHUS ITPH -
OPUTETOB):

0 *
a / — IeJieHue Haleso

ad MOD — modulus

g ! — MIepeKITIOYEeHNE CeTMEeHTa

O +

O -

g AND — noburtoBoe 1

g XOR — no6utoBoe uckioyvawoiee NJIN
U OR — no6utosoe U

KomaHaAQ accemOAuMpOBaHUS
CuHTaKCcuc:

Al<appec>]

Komanna acceMOaupyeT MHEMOHUWYECKUE WHCTPYKIIMW W TTOMEIaeT
TOJIYYeHHBIN KOJ 1Mo YyKa3zaHHOMY anpecy. Eciu anpec He yKa3zaH, OH ompese-
JisieTcst conepkumMbiM peructpos CS u IP.

IIpu BBegeHuM KoMaHAbl A BblgaeTcsl TeKyuuuii aapec, 1 SYMDEB
OXUJaeT BBEACHUS HOBBIX MHCTPYKLMI, KOTOpbIE MOTYT KOAUPOBATLCS
CTPOYHBIMM WM 3arjiaBHBIMU OyKBaMU WJIU BriepeMmelnky. MHCTpyKuum ac-
CeMOIMPYIOTCS MO OTHOM.

BBon xaxmoit mHCTpyKIIMy oTMedaeTcs HaxkatrueM kiasuimu ENTER.
SYMDEB accem6iupyeT nocjiegHio0 BBEACHHYIO MHCTPYKIIMIO U BbIIA€T HO-
BbIii anpec. KoHen BBoma nHcTpykuuii o6o3Havaercs Haxkatuem ENTER 6e3
BBOJIUMBIX CUMBOJIOB.

Ecnu BBemeHHAs1 MHCTPYKIIUS COASPXKUT OIIMOKY, 00 3TOM BBIIACTCSI
COOOIIIeHNE, U TEKYIIINIA anpec He U3MEHSIeTCS.
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HpI/I HUCIOJIb30BAHUU KOMaHIbI A HEOOXOAMMO COOII0IaTh cJaeayrmumne
npaBuja:

1. laxsHmii Bo3BpaT obecrieunBaeTcss MHeMoHNKoO RETF.

2. UHcTtpykuuu o6pabOTKU CTPOK JOJIKHBI SIBHO YKa3blBaTh JUIMHY
crpoku. Pekomennyercs ucrnosab3zoBatb MOVSB 1 MOVSW.

3. SYMDEB aBTroMatnyecku acceMOIMpyeT KOPOTKUE, BHYTPEHHUE U
JlaJIbHUE CKAUKU U BBI3OBBI B 3aBUCUMOCTHY OT MECTOTOJIOKEHUSI 1I€JIEBOTO al-
peca. DTo MpaBUJIO MOXHO OTMEHUTh KoaupoBaHueM npedukcoB NEAR (no-
nyctumo cokpaiiieHue NE) u FAR, Hanpumep:

JMP NEAR 502
JMP FAR 50A

4. SYMDEB He MOXET OIpeie/IuTh, CChIJIAIOTCS JIU OTepaH/Ibl Ha CJIO-
BO WM Ha OaliT mamatu. [1o3ToMy TUIT TaHHBIX JOJDKEH OBITH SIBHO yKa3aH
npedukcamu WORD (nonyctumo cokpaieHue WQO) PTR unu BYTE (BY)
PTR, Hanpumep:

MOV WORD PTR [bp],1

MOV BY PTR [si-1], symbol

5. SYMDEB He MoxeT ornpeaeiuTb, CCbUIAETCS JIM ONepaHa Ha 00-
JIaCTh MaMSITU WIM 3TO HEMOCPeACTBeHHBI omnepaHa. [lo aToil mpuunHe
CChUIKa Ha 00JIACTh MaMSITH JOJIKHA ObITh 3aKJII0YeHa B OMMHApHbIE KBaapaT-
Hble CKOOKM.

6. s nupektuB DB u1 DW acceMOiupytorcst 6aidiT Win CJIOBO HETO-
CPEICTBEHHO B TIAMSITH.

7. SYMDEB nonaepxuBaeT Bce HOpMbl KOCBEHHO-PETUCTPOBOI ajipe-
caiuu, Harpumep:

ADD bx, 34[bp+2].[si-1]

pop [bp+di]

push [SI]

8. Pacnio3HatoTcst Bce CHHOHUMBI KOJIOB (1151 KOMaHA nepexoja). Pe-

3yJbTaTOM pa6OTLI KOMaHIbl peaCCGM6J’[I/Ip0BaHI/IH U sBisIIOTCS TaKXKe CMHO-
HUMBI.

9. He cienyet acceMOJIMpOBaTh U MCTOJHSATh MHCTPYKIIUM TTPOLIECCO-
POB, eciiu cucTeMa He obecriedeHa TakuMu coripolieccopamu. Hanpumep, uc-
roJjib3oBaHMe B Takoil cutyarun uHCTpyKuuu WAIT mMoxer «mmoBecuTh» cuc-
TEMYy.
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Touku BbIXoAQ

SYMDEB npenocraBisieT moJib30BaTe 10 BO3MOXHOCTb BCTABUTD B TE-
JIO TECTUPYEMOM MporpaMMbl HA0Op TOYEK BBIXOAA, JOCTMIKEHHE KOTOPBIX
MPY MCTIOJTHEHUY KO/a, BBI3OBET MpeKpalleHe padboThl IpOorpaMMbl, BbIIady
Ha JUCIUICH TEKYIIEro COCTOSIHMSI BCeX (p1aroB M perucTpoB B hopmaTe KO-
Manabl R 1 Bo3Bpatr B SYMDEB.

Hmxe onmmcanbl KOMaHIbI MaHUITYJIAIMUHU C TOYKAMU BbIXOJa.

1. YcranoBka To4ku Bbixoaa. CMHTaKCHUC:
BP [<4ymcno>]<appec>[<cuyeTunk nponyckos>] ["<komaHab>"]

Touka BbIXOJa BCTaBISIETCS 10 yKa3aHHOMY azapecy. TOouku BBIXO#a,
BCTaBJIsieMbIe 110 KoMaHae BP, B oTimume oT ToYeK BBIXOAA, CO3IaBAEMBIX KO-
MaH10i G, ocTaloTcs B TeJie TporpaMMBbl (B TaMsITH, pa3yMeeTcsl) 10 TeX 1op,
oka He OyayT ynaieHbl KomaHaoit BC.

SYMDEB no3BoJisieT yctaHaBuBath 10 10 ToueK BBIXOJa C HOMepaMU
ot 0 10 9. Ecnu cniennduiimpoaHo <4uca0>, OHO 337a€T HOMEP BCTaBJIsIEMOit
TOUYKH, B TIPOTHBHOM CJIydae Toapa3yMeBaeTcs TiepBast TOCTyITHas TOYKa.

<Azpec> MOXET OIpPeACIsATh HaYajJ0 HEKOTOPOM peabHOM MHCTPYK-
L.

<CyeT4yHK MPOMYCKOB> 33/1a€T YMCJIO «XOJOCThIX» BbITIOJHEHUN TOUKHU
BBIXO/Ia, KOTNa €e JNelCTBUE UTHOPUPYETCS, J0 TepBOro ee cpabaTbIBaHUS.
CueTyrK XpaHUTCS Kak 16-0MTOBOE YUCITO.

<Komauapr> SYMDEB OynyT BBIIOTHSTBCS IPY KaXI0M cpabaThiBa-
HMU TOYKH BbIxofa. JIpyT OT Apyra OHU TOJKHBI OTAEISITHCS CUMBOJIOM ;.

2. U3baTune Touek Bbixoaa. CUHTAKCUC:

BC <cnucok> | =

<ChoMcoK> TIpeNCTaBIIsIeT CO00I MOCIeIOBAaTEIbHOCTD IIEJIBIX YHCelT 6e3
3Haka B ipezeax oT 0 1o 9. Touku BbIXoma ¢ HOMepaMU 13 3TOTO CITUCKa yia-
JIAIOTCS U3 TIporpaMMbl. Eclii crieinuimpoBaHo *, ynaisioTcs Bce TOYKH.

3. BiokupoBKa ToueK Bbixoaa. CUHTaKCUC:

BD <cnucok> | =

Komanna BeimosiHsIeT (byHKUMM, aHAJOTUYHbIe (DYHKIUSM KOMAaH/IbI
BC, HO TOUKM He ynaisitoTcsl U3 MPOrpaMMBbl, a BpEMEHHO OJIOKMPYIOTCS 10
BBITIOJTHEHUSI COOTBETCTBYIO1IEeH KoMaH bl BE.

4. Pa3010kupoBKa ToYeK BbIX0Aa. CUHTAKCHUC:

BE <cnucok> | =

Komanna BE nporuBonoioxHa o ¢pyHkuusM komasae BD.
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5. Boimaua cnmucKa Toyek Bbixona. CUHTaKCHC:

BL

ITo 3101 KOMaHIE BBIIACTCS MH(GOPMALUS O TEKYIIEM PACITOIIOXEHUN
CO3IaHHBIX KoMaHaoi BP Toukax BIxoma, BKIIOYAIOLIAS HOMED TOYKM, CTa-
TyC BJIOKMPOBKH, A[IPEC, YMCIIO OCTABILUXCS MTPOIMYCKOB, B CKOOKAX — MCXOJI-
HOE 3HAYEHME CYETIYMKA IIPOITYCKOB, A TAKXKE HOMED JIMHUHU MCXOIHOIO TEKC-
Ta, €CJIM TaKUe HOMEPA UCTIONb3YIOTCS.

Craryc GJIOKMPOBKU MOXET MPUHUMATD CJIeNyIolIe 3HaYeHsI: € ISt
pa30J10KMpPOBaHHOM TOYKH, d 7151 320 J0KMPOBAHHOM TOYKY WJIM V IJISI BUPTY-
albHOM TOUKU. Touka BBIXOAA CUNTAETCS] BUPTYAJIbHOM, €CJI OHA ObLi1a BCTaB-
JIeHa B (haiia B TO BpeMsl, KOTJa OH ellle He ObLI 3arpy>KeH.

KommeHTapumn
CuHTaKCcuc:
* <KOMMEeHTapuin>

Texct KOMMEHTApUs BBIBOIUTCS Ha AUCILICH.

KoMaHAQ cpaBHEHUS

CuHTaKCcuc:

C <rpanuup> <appec>

ITo aToit KOMaHIe GalThl MAMATH B YKa3aHHBIX TPAHULIAX CPABHUBAIOT-
¢S C COOTBETCTBYIOIIMMU MM GaiiTaM1, HAYMHAs ¢ YKa3aHHOTO ajipeca.

Ecmu Bce Gaiitel coBmanaior, SYMDEB omars BeIgaeT cBoil Ipuria-
Ao CUMBOJI. B IPOTUBHOM CiTydae TpeaBapuTesIbHO BBIIAIOTCS BCe Ta-
pBI HECOBIAAAIONINX OANTOB.

KomMmaHAQ «BblAQTb»
CuHTaKCuC:
?<BbipaxeHne>

3HavyeHue crennGUIMPOBAHHOTO BBIPAKEHUS BBIYMCISIETCS] M BbIAA-
€TCsl Ha KOHCOJIb B pa3IMYHbIX (popMmaTax. BrimaBaemast nHGpopMalus BKIIO-
yaeT B ce0sI MTOJIHbII agpec, 16-6uToBoe 16-puyHOE 3HAYEHKE, TTOTHOE 32-01-
TOBOe 16-pruHOe 3HauYeHMe, TECITUYHOE 3HAYCHUE B CKOOKax M 3HAYCHHE
CTPOKU B IBOMHBIX KaBbluKax. CUMBOJIbI CTPOKU MPEACTABISIOTCS TOUKAMH,
ecIM UX 3HayeHune MeHbiie 32 (20h) uau 6onbire 126 (7Eh).

BripaxeHue MoXeT ObITh KOMOMHALIMEN YMCesI, CUMBOJIOB, aIpeCOB U
OIepaTopoOB.
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KomaHAbI Aamna

Cnenyrouve KoManasl SYMDEB oGecnieunBatoT Bblgauy Ha KOHCOJb
JlaMIia OriepaTUBHOM MaMsTH:

1. lamn namsATy 00 aapecy WM B rpannuax. CUHTaKCUC!
D [<agpec> | <rpanuus>]
®dopmar pgamma omnpenensieTcs Mpeablaylieil BBeASHHONH KOMaHIOM

namra. Eciu ke 3To mepBas BBoAMMAsl KOMaHAA JaMIia, TPearoJiaraercs
¢opmar koMmaHasl DB.

Komanpaa D BeigaetT oqHy win 6oJiee JUHUI B 3aBUCHMOCTH OT TOTO,
<azapec> wiu <rpaHuUbl> yKa3aHbl. BbimaeTcs o MeHblIel Mepe OHO 3Haue-
nue. Ecnu cneunduiimpoBanbl <rpaHUUbL>, BBIIAIOTCSI BCE 3HAUEHUST B HUX.
Ecnu onepann omnyilleH, BbIAETCS COAEPKUMMOE MaMsITH, HauMHaloLencs
cpasy nocJje 00;1acTu, BbIIAHHOM Mpeablaylieit komanaoi nammna. Eciu paHb-
LIe JaMIIAPOBAaHUS HE MIPOU3BOAUIIOCH, UCTIOJIB3YETCS COAEPKUMOE PETUCTPA
IP, a eciiii ¥ TOT perucTp He ObLT ONPeesieH, UCTIOIb3YETCsl COAEPKUMOE pe-
ructpa DS.

2. lamMn nmamsTH no aapecy wim B rpanunax B koxe ASCII. CuHrakcuc:
DA [<agpec> | <rpamuup>]

BoimaeTcs ogHa unu Gojiee IMHUM B 3aBUCHMOCTH OT TOro, <aapec>
v <rpaHMObl> yKasaHbl. MOXET ObITh BBIIAHO OO0 48 CUMBOJIOB B JIMHUIO.
CumBosbl, He uMelomre aHamoros B koge ASCII, To ecTh, CO 3HaYCHUEM,
6onpinM 7Eh mm MmenbiumM 20h, 0603Ha4aI0TCST TOYKAMU.

Ecnu crienmdunmpoBan <ampec>, BbIIAETCSI COAECPKUMOE TaMSITH 10
omvkaiiiero HyJieBoro 6aiita unu 128 6aiitoB. Eciu mapameTp ormyiiieH, Bbl-
JTal0TCS 3HAUYeHUSI BCceX 0aiiTOB, HAUMHAS C HETTOCPEACTBEHHO CJIEIYIONIETO 3a
BBIZITAHHBIM TIPEABIAYIIEH KOMaHION daMIia, 10 OJIMXKaMIIero HyJeBoro Win
128 GaiitoB. Eciu 1ipu 3agaHnu rpaHuIl UCIOJb30BaHO L, BbImaeTcs ykazaH-
HOE YuCJI0 OaiTOB.

3. Jamn namsaTu no 6aiitam. CUHTaKCUC:

DB [<appec> | <rpaHuub>]

BreimaeTcss KOMOWMHMPOBaHHBIN (16-pUYHBI M CUMBOJIBHBIA B KOIE
ASCII) namm namsiTu, HAUMHAsT ¢ YKa3aHHOTO aJipeca Wi B YKa3aHHBIX Tpa-
Hunax. Ecinu ykazan <aapec> BblgatoTcst 3HaueHuUs1 128 6aiiToB.

4. lamn namaru o ciaosaM. CHHTaKCHC:

DW [<agpec> | <rpamuup>]

Amnajiornydo DB, HO npu yKa3aHUM afpeca BbIIAETCsT comepxXumoe 64
CJIOB MaMSITH.
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5. JlaMn namMaTH 1O ABOIHBIM cjioBaM. CHTaKCUC:

DD [<aapec> | <rpaHuup>]

Ananornuno DB, Ho 1ipu yKazaHuu agpeca BblIaeTcsl couepkumoe 32
JIBOMHBIX CJIOB IMAMSITH.

6. /IaMn KOPOTKHX JeCATHYHBIX ynce]. CUHTaKCUC:

DS [<agpec> | <rpaHuup>]

bImaeTcsT KOMOMHUPOBaHHBIN (16-pUYHBIA ¥ B popMe KOPOTKHX, 4-
OalTHBIX TECATUYHBIX YUCEJI C TUIABAIOIIEH TOUKOI) TaMIT MaMsITU, HaUUHas C
YKa3aHHOTO afipeca, WM B YKa3aHHBIX TPAHUIIAX.

Bbinaetrcs onHa uiu Gosiee JIMHUIA B 3aBUCUMOCTU OT TOro, <aapec>
niy <rpaHALbL> yKa3aHBbI.

Boinaercs mo MeHblleld Mmepe onHo uyuciao. Ecnu crnenuuurpoBaHbl
IPaHULIbI, BBIIAIOTCS BCE YMCIIA B UX MpeAeiax.

7. Jlamn AJIMHHBIX JecATHYHBIX yncen. CMHTaKCuUC:

DL [<appec> | <rpannup>]

Komanma ananornyna DS, Ho onepupyeT ¢ JTMHHBIMU (8 6aiTOB) me-
CSITUYHBIMU YUCTIAMU.

8. lamn 10-0aiiTHBIX AecATHYHBbIX yuceJ. CUHTaKCHUC:

DT [<aapec> | <rpaHuup>]

Komanna ananornuna DS, Ho onepupyet ¢ 10-6aliTHBIMY JECITUIHbI-
MU YUCJIAMMU.

KOMGHAbI BBOAO C KAOBUQTYPbI

ITpu momoliy KOMaH BBOJA C KJIaBUATYPhI JaHHBIE MOTYT ObITh BBEIE-
HBI HETIOCPEACTBEHHO B NTAMSTh.

1. BBoz 3Havennii. CUHTaKCHUC:

E <agpec> [<cnmcok>]

OnHo vy 6oJiee 3HAYCHUIA BBOIATCST B TIAaMSITh, HAYMHAST C YKa3aHHO-
ro aapeca. Pa3Mep 3HaYeHUI yCTaHABIMBACTCS TIPEABIAYIICH KOMaHIOM BBO-
Jla ¢ KJIaBUATYypPHl, a €CIIU ee He ObL10, npeamnonaraetcs EB.

Ecnu snemMeHT crivcka 3aaH HEKOPPEKTHO, CITUCOK UTHOPUPYETCSI.

Ecnu criucok onymieH, SYMDEB 3anpainiuiBaet 3HaueHUsI B IMAJI0T0-
BOM pEXHMe C yKazaHMeM TeKylero aapeca. KoHell criucka B 9TOM cCilydyae
obo3Hauaercs HaxaTtreM KiaBuiiii ENTER 6e3 ykazaHust 3HaueHusI.
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2. BBoga 0aiitoB. CHTaKCHC:

EB <appec> [<cnucok>]

OpnHo wiu 6oJiee ynces, 3aHUMaroIIMX 1 6aiT, BBOAATCS B MaMsITh, Ha-
YMHAas ¢ YKa3aHHOTO aJpeca.

Ecnu crincok onymieH, SYMDEB 3anpaniyBaet 3HaueHUsI B IMAJIOTO-
BOM peXuMe ¢ yKasaHueM Tekyllero aapeca. [Ipy 3ToM MMeeTcs BO3MOX-
HOCTb 3aMEHUTD UM MPOIYCTUTh 3HAYEHUE, BEPHYTHCS K MPENbIIyIEMY 3HA-
YEeHU10, BHINTU U3 KOMaHIIbI.

1St 3aMeHbl yrciia CJICOYCT 3anucaTb HOBOC 3HAYCHUEC ITIOCJIE TCKY-
mIero.

Hns nporycka yncna Heooxoaumo Haxatb SPACE.

s Bo3Bpara K mpeablaylieMy YMCy clieAyeT BBeCTH -. [1J1sl BRIXOJa U3
koMaHabl cryxut ki1aBuiia ENTER.

3. BBog 0aiitoB. CHTaKCHC:

EA <appec> [<cnucok>]

Ananornyro EB.

4. Beog caoB. CUHTaKCHC:

EW <appec> [<3HayeHne>]

Yka3zaHHoe 3HaueHue B popMaTe CI0Ba BBOAUTCS B ITAMSITH 110 YKa3aH-
Homy anpecy. I[Tocae BBoma SYMDEB 3anpammBaer 3HaueHHe caeayommx 4

6aiitoB. KoHel BBoga o6o3HavdaeTcs HaxaTueM Kiasuinn ENTER 6e3 yka3za-
HUSI 3HAYCHMUSI.

5. Beoa aBoiiHbIX cJioB. CUHTaKCHUC:
ED <appec> [<3HayeHue>]

YkazaHHOe 3HauYeHue B (popMaTe JBOMHOIO CIOBA BBOAUTCS B MaMSITh
0 yKa3aHHOMY aapecy. J|BoiiHOe CJIOBO KOTUPYETCS KaK rapa CJIOB, pa3jie-
JieHHbIX cuMBoJioM :. [Tocie BBona SYMDEB 3anpainiuBaer 3HaueHue clieny-
forux 8 6aiitoB. KoHen BBoma o6o3HavyaeTcs HaxkaTreM kiaBuiii ENTER 0e3
yKa3aHUs 3HAYEHUSI.

6. Brog, KOPOTKHUX JC€CATUYIHBIX YUCEJI. CuHTaKCuC:

ES <appec> [<3HaueHne>]

VYkazaHHOe 3HaueHMe B hopMare KOpPOTKOro (4 Gaiita) AeCSITUYHOIO
yuclia C MJiaBalolleil TOYKOW BBOAUTCS B MaMsITh IO yKazaHHOMY aapecy. [To-
cie Beoga SYMDEB 3anpaiuBaer 3HaueHue cienyronux 4 6aiitos. KoHeir
BBOjAa o6o3HavaeTcs HaxkaTtreM KiaBuiiy ENTER 6e3 ykazaHus 3HaueHUsI.
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7. BBoJ JUIMHHBIX IeCATHYHBIX yncen. CUHTaKCHUC:
EL <appec> [<3HayeHune>]
Komanna ananornyna ES, Ho oniepupyeT ¢ JuIMHHBIMY (8 6aiiTOB) e-

CATUYHBIMU YU CJIaMU, KOTOPLIC ITPEACTABIAIOTCA nap0171 YHUCEJI, pa3acICHHBIX
CHUMBOJIOM :.

8. Beox 10-0aiiTHpIX AecATHYHBbIX yncea. CUHTAKCHUC:
ET <appec> [<3HaueHune>]

Komanna anasiornuHa EL, Ho onepupyet ¢ 10-0aiiTHBIMU A€CSITUUHbBI-
MU YUCJIaAMU.

NMpPOCMOTP CUMBOABHOIO NACHA
CuHTaKCcuc:

X [+]

X? [<uma nnaHa>! J[<uma cermeHTa>: J[<cumBon> ]

SYMDEB co3mgaeT CUMBOJBHBINA IIJIaH [JII KaXXIOTO CHUMBOJIBHOTO
daitna, cienn@UIIMPOBaHHOTO B KOMaHIHOI cTpoke 3amycka SYMDEB.

®opma komaHAbl X obecrieurBaeT BblIayy MMEH U 3arpy30UHbIX aipe-
COB CETMEHTOB M CMMBOJIOB TEKYIIIETO CUMBOJILHOTO TiaHa. Eciau crienndu-
LIMPOBAHO *, BBIAAIOTCS UMEHA U aJipeca BCeX 3arpy>KeHHbIX B JAaHHBI MOMEHT
CHMBOJIbHBIX TJIAHOB.

®opma komaHabl X? 06ecIeunBaeT BbIauy OJHOTO MK 6oJiee CHMBO-
JIOB B CUMBOJIbHOM IJ1aHe. Eciiu yka3aHo MMsi CHMBOJIBHOTO TJIaHA, BbIAAETCS
nHbopmanus 06 3ToM miaHe (<UMsS CUMBOJBHOTO MJIAHA> OJKHO MPeICcTaB-
JIATb UMsI COOTBETCTBYIOLIEro ¢aitia 6e3 paciivpenust). Eciau 3amaHo ums
CerMeHTa, BbIIAIOTCS UMSI U 3arpy30uHblii anpec aToro cermeHra. Eciu cre-
UUOUIMPOBAH CUMBOJ, BBIAAIOTCS alpec CEerMeHTa U CMEUIeHHE 3TOTo
cumBoJa. st TOro, YTOObI MOJTYYUTh UHMPOPMALIUIO O HECKOJIbKUX CUMBOJIAX
WUJIM CerMEHTaXx, CJIeyeT 3a/1aBaTh YACTUUHbIE UMEHA C UCTOJb30BAaHUEM CUM-
BoJIa *.

KoMaHAQ «HOMOAHEeHUs»
CuHTaKCcuc:
F <I'DaHl/IU,bI> <CNnUcok>

INTamsarts B YKa3aHHBIX I'paHULax «HAIoOJIHACTCA» 3HAYCHUAMUN U3 YKa-
3aHHOTO criicka. Ecim TpaHULbI OIMMPEACTIAIOT OosblIe InamMsAaTHu, 4€M MOXKET
3aHATDH CIIUCOK, CITMCOK HAYMHACT O6pa6aTI)IBaTLCH cHavana. Ecnu xe JJINH-
HEC CITMCOK, €TO HE MOMEIAIOLIVICS B Ir'paHUILIBI OCTATOK UTHOPUPYETCA.
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KomaHnaa Go
CuHTaKcuc:
G [=<appec Hauana nporpammb>][<ampeca To4ek Bhx0aa>]

ITo xomanzae G yrpaBieHUe TepenaeTcs MporpaMMe 0 yKa3aHHOMY
ajJipecy HavaJyia. BeITloJTHeHME TIPOIOIIKAETCS 0 KOHIA TTPOrpaMMBl WJIH IO
JIOCTDKEHMS TOUYEK BBIXO/a, €CJTM OHM yKa3aHbl. [IporpaMma octaHaBIMBaeT-
¢4 TaKXKe Ha TOYKaX BBIXO/a, BHECEHHBIX KoMaHi0ii BP.

Ecnu anmpec Havyajia IporpaMMBbl OIyIIEeH, YIIpaBJIecHUE TepenacTcs 1o
azpecy, onpeaenasieMoMy cofepxxumbiM peructpoB CS u IP.

[nsa mepemauu yrmpaBieHUS TIpOTpaMMe HCTIOJIB3YeTCs WHCTPYKIUS
IRET. I1pu atom SYMDEB cootBeTcTBYIOIIMM 00pa30oM yCTaHABJIMBAET YKa-
3aTeJIb CTeKa MoJIb30BaTeJIsl U 3aHOCUT B 3TOT cTek ¢uiaru u peructpsl CS u IP.
CrnemyeT UMETh B BUAY, YTO €CJIU CTEK IOJTb30BATENsT HE COMEPKUT XOTS ObI 6
0aiTOB IOCTYITHOM MaMSTH, BBITIOJIHEHUE KOMaHIbl G MOXET «ITOBECUTh» CH-
cTeMy.

Bce 3nauenust 6e3 npeanecTByIoero = (3Hak paBeHCTBa) pacCMaTpu-
BaIOTCS KakK ampeca Touek Bhixoaa. JomyctuMmo 3aganue 1o 10 Touexk BbIxoda.
Hx agpeca MOJKHBI yKa3biBaTh HAa HAYaI0 MHCTPYKIIUU.

Hns coznanust Touku Beixoga SYMDEB 1o kaxkaoMy crieniuduimpo-
BaHHOMY ajapecy nomemnaer MHcTpyKuuio INT ¢ xomoM npepbiBaHus 204
(0OCCh). ITpu BbIXOAE U3 MPOrPaMMBI B OHOM 13 3TUX TOYEK BCE BHECCHHbBIC
nHctpykiuu INT ynansiores u3 nporpammbl. OaHAKoO, €Ciu BbIMOJHEHUE
MPpOJ0JIKAeTCsl 1O KOHIIA MPOrpaMMbl WK OyAeT MpeKpalieHO KaKuM-JIubo
npyrum odpazom, SYMDEB He ynansieT BHeCeHHbIE UM UHCTPYKIIUK. B aTOM
ciyyae 0 CIeAYIONIero 3amycka Hy>KHO Mepe3arpy3uTh MporpaMmMy Mpu IMo-
Moty koMaHa N u L.

Korna BbiTioTHeHME MporpaMMBbl TocTUraeT Touku Beixoaa, SYMDEB
BBIIAET Ha JUCILIEN TeKylllee CONEPXKUMOE BCeX PErucTpoB U ¢iaroB B Gop-
Mare KoMaH bl R, a Takske ciienyrolyo MHCTPYKIIWIO. BeinmosHeHre mporpam-
MBI TIpEKpaIaeTcs.

Ecnu BbITIOJTHEHUWE MOCTUIJIO JIOTMYECKOTO KOHIIA MPOTPaMMBI,
SYMDEB BrigaeT coobuieHue Program terminated normally, 1 Ha sKpaH BbI-
JAeTCsl TEKYIIee COMEPKUMOE PETUCTPOB U (hJ1aros.

Cnpaska o komaHAax SYMDEB
CHHTaKCHC:
?

Ha nucrnuteit Beinaercs crmmcok komana SYMDEB.
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HEX-komaHAQ
CuHTaKcuc:
H <3Hayenue 1> <3HayeHue 2>

BoimomnHsttorest onepaiiuu <sHauenue 1>+<3Hauenune 2> 1 <3HAYeHHE
1>-<3naveHme 2>, W pe3yabTaThl BBIIAIOTCA Ha SKpaH B BUAE 16-pUUYHBIX
YHUCeJI.

KomMaHAQ BBOAQ M3 NOPTA
CHHTaKCcuC:
I <Homep nopTa>

W3 mopra ¢ yKazaHHBIM HOMEPOM (IPEACTaBUMBIM 16-OGUTHBIM YKC-
JIOM) CUMTBIBAeTCS M BhIIAETCS Ha 3KpaH 1 OaliT JaHHBIX.

KomaHAQ 3arpysku panaa
CuHTaKCcucC:
L [<apgpec> [<ppaiB> <3anuncb> <cyeTumk>]]

Komanna L obGecrieunBaeT cCUMThHIBaHWE (pafma C IMCKa M 3a11icChb €ro B
IaMsAIThb.

Ecnu omyIieHsl Bce MapaMeTpbl KOMaH/IBI, 3arpy»KaeTcst (haiil ¢ mMe-
HeM, paHee oIpeleIeHHbIM KoMaHmoi N WK 3aJaHHBIM apTyMEeHTOM TpH 3a-
nmycke SYMDEB. Eciau ums He 6610 onpeneneHo, SYMDEB cuuteiBaeT ero
n3 obaacty mamsTy 1o agpecy DS:5C. DTa 06acTh IIpeacTaBisieT CoO0M yIT-
PaBJISTIONINI OJIOK, ComepKaIIuii UM OTIpeieJieHHOro Mo KkoMaHzae N (aitna
WY apTyMEHT 3ammycKa.

IMapa peructpoB BX:CX moikHa comepxkaTb UYMCIO 3arpyKaeMbIX
6aiiToB.

B mamMaTu daiir paMeraercst, HaUMHasl ¢ yKa3aHHOTO anpeca Wi, ec-
JIU OH oIylleH, ¢ anpeca CS:100.

Ecnu cnenmdunpoBaHsl Bce 4 mapaMeTrpa KoMaHab! L, B TaMsTh 1o
YKa3aHHOMY aJipecy 3arpykaeTcsl OnpeensieMoe CYETYMKOM KOJUYECTBO JIO-
TMYECKUX 3aMUCeii, pacTioJIOXKEHHBIX Ha YKa3aHHOM Jpaiise. <3amuce> orpe-
JIeJISIET TIEPBYIO CYMTBIBAEMYIO 3aITUCh U MOXKET MPEICTABIATHCS 16-pUIHBIM
YUCIIOM, coaepxKaiiuM ot 1 10 4 16-puuHbix udp. <CueTynk> npeacTaBisi-
ercs aHasiornaHo. <JIpaiiB> MoxeT ObITh 3a1aH uncyioMm 0, 1, 2 unu 3, onpene-
JISTIOIIAM JIOTUYECKUI afgpec apaiiBa A, B, C uimu D cooTBeTcTBEHHO.

Ecnu uma daiina umeet pacimmpenue EXE, ero nivHa u agpec 3arpys-
KU OepeTcs U3 3arojioBka ¢aiina, a mapameTpsl <ajapec> U <CYETIYMK> KOMaH-
Il L, ecivi oHU yKa3aHbl, UTHOPUPYIOTCSL.
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Ecnu ums aiina umeet pacimpenue HEX, agpec 3arpy3ku onpeness-
€TCsl CYMMOI yKa3aHHOTO B 3arojioBke aiina aapeca u napamerpa <aapec>
KoMmaHabl L Ui, eciau 3ToT napaMmeTp OMyllieH, TOJAbKO alpecoM 3arpy3ku 13
3aroJIoBKa.

KoMmaHAQ nepemelleHuns
CuHTaKCcuC:
M <rpaHuub> <appec>

BJiioK mmaMATH B YKa3aHHBIX TPAHUIIAX TEpEMEIIAETCS 0 3aTaHHOMY
ajipecy.

[lepemenieHue MPON30iAET HOPMAJIBHO, JaXKe €CJIM UCXOIHBIN 1 ITPH-
HUMAIOIIMK 610KU nepeKphiBaioTcs. [IpuHuMalommii 610K Beeraa sIBISIETCS
TOYHOI Komnueit ucxogaHoro. [1pu nmepekprITUM CONEPKUMOE UCXOTHOTO 0J10-
Ka MOXEeT U3MEHUThCSI.

Jns npeaoTBpallleHysl MOTepU JaHHBIX KoMaHaa M MmoGalTHO KOIu-
pYyeT IaHHbIe, HAYMHAS CO CTapIIMX alIpecOB MUCXOJHOro 0J0Ka, €CIU aIpec
ero Hauaja MeHbIlIe ajJpeca Hauyaja ImpuHUMaloliero 6;j1oka. B mporuBHOM
clyyae KOIMPOBaHWE TTPOM3BOIMUTCS, HAUMHAS ¢ MJIAJIINX aJPECOB UCXOIHO-
ro 6Jyioka.

KoMaHAQ YCTOHOBKU MMEHU
CHHTaKCcuc:
N [<uma daitna>] [<aprymeHTh> ]

YcraHaBnuBaeTcs UMsI (bafma JUIA TTOCJCAYIOIETO BBITTOJIHECHUSA KO-
MaH[ Ly Wumu APryMCHTHLI IJIA IMMOCICAYIOIICTO UCITIOJTHEHMA IIPOrpaMMBbl.

ApryMeHTEHI, €CJIM OHU 3aJaHbl, KOIMPYIOTCSI, BKJII0Yasi IIPOOEIkI, B 00-
Jacth mamsatu 1o aapecy DS:81. [InuHa mosst mapaMeTpoB 3alIOMUHAETCS B
GaitTe mamsTH 1o agpecy DS:80.

Ecnu nepBbie 1Ba aprymMeHTa sIBJSIIOTCS MMeHaMu (aiiios, Mo aapecam
DS:5C u DS:6C cosznatorcs 6;oku ynpapieHus ¢aitiamu (FCB), kyna mo co-
OTBETCTBYIOIIUM (hopMaTaM U KOMUMPYIOTCSI UMEHA.

Komanna N tpaktyeT <ums ¢aiiia> Kak ToXe apryMeHT, 3allUChiBast
ero B maMATh 110 agpecy DS:81 u cozmaBas FCB o agpecy DS:5C. [Toatomy
HEeOOXOAMMO TTOMHHUTD, YTO YCTAHOBKA HOBOTO 3HAYSHUSI UMEHMU (paiiia n3Me-
HSIET TIPEIbIIYIIE apTYMEHTBI TTPOTPAMMBI.
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KOMGHAG OTKPbITUS CUMBOABHOIO NACGHQ

CuHTaKcuc:

X0 [<uma nnaHa>! J[<uma cermeHTa>]

Komanna XO ycraHaBiIMBaeT akKTMBHBIM CUMBOJIbHBIN TIJIaH W/WJU
CETMCHT.

MMs1 cMMBOJIBHOTO TUTaHA, €CJIM OHO YKa3aHo, NOJDKHO ObITh UMEHEM
(6e3 pacmpenust) cnenuduimpoBaHHoro npu 3anycke SYMDEB cumBoIib-
Horo (aiina.

Nwms CEIrMEHTa, €CJIM OHO yKa3aHO, JOJ2KHO OBITh UMEHEM CETMEHTa B
CHCHI/I(bI/IL[VIDOBaHHOM CUMBOJILHOM IlTaHe. Bce cerMeHTHI B OTKPBITOM ILJIAa-
HE NOCTYITHbI, HO OTKPbIBACTCA l'[epBBIﬁ CCTMCHT.

KomMmaHAQ BbIBOAC B NOPT
CuHTaKcuc:
0 <Homep nopTa> <1-6aiToBOE 16-puyHOE 3Ha4eHWe>

YkazaHHoe 3HaYeHUE HaIrpaBJIA€TCA B ITIOPT C JaHHBIM HOMEPOM. Ho-
MEp nopTa JOJIKE€EH OBITH npeacraBuM 16-OMTOBBIM 3HAUECHUEM.

P-tpaccupoBska
CuHTakcuc:
P [=<appec>] [<cyeTumk>]

Komannma P BEINIONIHSIET 3amaBaeMylo aapecoM MHCTPYKIIAIO M 3aTeM
BBIIaeT Ha AUCIUIel B (popmaTe KoMaHabl R TekyIiee comepxuMoe BCeX peru-
CTpPOB U (bJIaroB.

Ecnu <aapec> omyiieH, BbIMOMHSIETCS] MHCTPYKIIMS IO aapecy, onpe-
nensiemomy peructpamu CS u IP.

CuUeTYnK, eCJI OH TIPUCYTCTBYET, 3aaeT YNUCIIO MHCTPYKIINIA, KOTOPBIE
OyIyT BEITTOJIHEHBI 10 OCTAHOBA. BhImaua perucTpoB 1 (hJ1aroB IpH 3TOM OyeT
OCYIIIECTBIISITHCS TIOCTIE BBITTOJTHEHUS KaXK IO MHCTPYKIIUM 10 Havyasia BBITIOJN-
HEHUS CIIeayIonIeH.

P-tpaccupoBka nogo6Ha T-TpaccupoBKe C TOM JIMIIb pa3HULIEH, YTO
P-TpaccupoBKa npekpaliaeTcsi mocje Bbi30Ba MPOLeAYpbl WK ITpepbIBaHUS B
TO BpeMsl, Kak T-TpaccupoBKa OTCJIEXUBAET U TaKUe CUTYaLIUHU.

®opMaT 1 00beM BBITaBacMOI HHGMOPMAIIUN CYIIIECTBEHHO 3aBUCHT OT
peXMMa, YCTAHOBJIIEHHOTO KOMaHION S.
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KomaHaa Bbixoaa s SYMDEB

CuHTaKcuc:

Q

1o aToit komanne SYMDEB 3akanumBaeT cBOIO paboTy.

KOMGHAbI nepeHasHa4YyeHus BBOACI/BbIBOACI
CHHTaKCcucC:

<<umg ycTponcTea>
> <umg ycTponcTea>
=<umMg ycTponcTea>
<uMs yCcTponcTsa>
<uMs yCcTponcTsa>
“<ums ycTponcTsa>

KoMmaHnpl mepeHazHaueHUsI OJOKUPYIOT TOCJeaylone orepalnuu
BBOJa,/BBIBO/IA M HAITPABJISIIOT UX HAa pabOTY C YKa3aHHBIM YCTPOMCTBOM. DTO
MOXET MTOHaIOOUThCsl, HApUMep, KOTIa OTJaKuBaeMasi porpaMmMa BbIBOIUT
rpaguuecKylo nHGOopMalKio Ha KOHCOJIb, ucnoybdyemyio 1 SYMDEB.

Komanna > mepekiouaer Bech mocieaytomuii BeiBog SYMDEB, a
koMmaHna < — Bech nocienytounii BBox SYMDEB Ha ykazaHHOe yCTpOMCTBO.
Komanna = Bkitouaet B ce0st 00e 3T (DYHKIIMU.

Komanna nepexiitouaeTt BeChb MOCAEAYIOIINI BBOI OTIIAXKMBAEMOI TTPO-
rpaMMbl, a KOMaHJa - BECh MOCJIEAYIOIINI BBIBO/ OTJIaXKMBaeMOU IMPOrpaMMbl
Ha yKa3zaHHOe ycTpoicTBo. KoMaHaa ~ BKiItouaeT B ce0s1 006e 3Tu (pyHKITUU.

B xauecTBe UMEHHM YCTPOICTBA MOXKET OBITh YKa3aHo npuHsaToe B DOS
MM$ YCTPOMCTBA WM UMs (paiina.

Ecnau B xauectBe nmeHu yctporictBa 3agaHo COM1 wim COM2, 3T0
HaKJIaabIBaeT JOTIOJTHUTEIbHBIE OTPaHUYEHUS Ha KOHOUTYpaInio CUCTeMBI. B
YACTHOCTHU, B 3TOM CJIy4ae CTAHOBSITCSI HEMOCTYITHBIMU K UTHOPUPYIOTCS KOM-
ounanuu kinapuil CTRL-C u CTRL-S.

BbipoQua pernctpos
CuHTaKCcuc:
R [<uma peructpa>[[=]<3HayeHne>]]

KOMaH,I[a R BbIAAET HA AUCILICH COOCPKMMOEC PETUCTPOB IMpoueccopa n
ITO3BOJIACT 3arpykaTb Ux Tp€6yCMI)IMI/I SHAYCHUAMMU.

Ecnu ums perrctpa omnyliieHo, BbIIAIOTCSI BCe PErMCTPhl U (iary.
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Kpome Toro, BblgaeTcs MHCTPYKIIMS, HA KOTOPYIO YKa3bIBAIOT PETUCT-
pbt CS u IP, 1 MoXeT OBbITh CIe/IaHa IOIBITKA BHIMOJHUTH ee. [Ipu sTom
SYMDEB BbluuchsieT onepaHabl MHCTPYKIMU. Eciau MHCTpyKLIMe siBisieTcst
BbI3oB DOS, 6ynet nokaszan Homep dyHKimu. Eciu peructpsl CS u IP ycra-
HOBJIEHBI HE Ha MHCTPYKIIUIO, a Ha MO3ULIMIO B IaMsTH, OYIET BbIAAH aapecy-
IOLMI ee CUMBOJIL.

Ecnu ykazano ums peructpa, SYMDEB Bbinaer ero conepxxmumoe u 3a-
MpalrBaeT HOBOE 3HaUYeHMe (OTBET 3aKJII0YaeTcsl B Habope TpeOyeMbIX CUM-
BoJioB 1 HaxaTtuu kinasuiiii ENTER). Eciiu 3amasb! u mMsl peructpa, v 3Haue-
HUE, TIPOM3BOAUTCS 3arpy3Ka perucTpa.

MoryT 6bITh YKa3aHhbI cieayoiie uMeHa peructpos: AX, BX, CX, DX,
SP, BP, SI, DI, CS, DS, SS, ES, IP, PC (IP) u F (dbnaru).

YcraHoBKa 3HaUeHU (JIaroB OCyIECTBISIETCS CIEAYIOUIUM 00Pa3OM.
[Tpu cneuudukaunu F B komaHae R cocTtosiHue kaxaoro ¢Jiara BelAaeTCsl B
BUJIE IBYXCUMBOJIbHOTO Kofa. CITMCOK 3HaYeHU I 3aKaHYMBAETCS CUMBOJIOM -
, OcJie KOTOPOI'O MOXKHO B 3TOM 3Ke KOJIe B JII000I MOC/Ie10BaTeIbHOCTY BBE-
CTU HOBbI€ 3HAYEHUSI BHIOpAHHBIX (bJ1aroB. 3HAYEHUSI OCTaJIbHBIX (DJIArOB HE
usMeHsTcs. Kaxnpiii ¢iar B OTHOM CIIMCKE MOXET ObITh crieupUIIMPOBaH
TOJBKO ofiMH pa3. KoHelr cnucka obo3Havaercst HaxaTtueM kiapuiiiu ENTER.

Koabl 3HayeHuin ¢pnaros

Onar 1 0
llepenonHeHne oV NV
HanpasneHwve DN up
(ymeHblieHne ) (yBenuyeHwue)
NpepbiBaHNS EI (3anpeT) DI (paspeueHue)
3Hak NG (mMuHyC) PL (nnwoc)
Hynb /R NZ
BcnomoraTenbHbin
nepeHoc AC NA
MaputeT PE PO
(4eTHOCTb) (HEYeTHOCTb)
NepeHoc CY NC

®narn MOTUGUIIMPYIOTCS TOCIeIOBaTeIbHO IO OfHOMY. [loaToMy
MpY OIIMOOYHOM KOJIWPOBAHWUM BO3HUKHET CUTYallMsl, KOTIA 4acTh (hJIaroB
(1o omMMOOYHOTO CMMBOJIA) M3MEHWJIA CBOM 3HAUEHMS, a YacTh, HAUMHAs C
OIIMOOYHOTO CUMBOJIA, — HET.

®opmar 1 06beM BbliaBaeMoii HH(GOPMalUK CYIIECTBEHHO 3aBUCUT OT
peXuma, YCTaHOBJIEHHOTO KOMaHIIoM S.
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CMeHa aKpaHa
CuHTaKkcuc:

\

DTa KOMaH/Ia MO3BOJIAET MEPEKITIOUUTHCS C 9KpaHa OTJIAAKKA Ha 9KpaH
OTJIAXXMBAEMOM TTPOTPaMMBbI, YTO ObIBaCT HYXKHO, KOT/Ia TIporpaMMa, Harpu-
Mep, BBIBOAUT Ha 3KpaH rpadpudecKyro MHOOPMAIIUIO.

Bosspart Ha 3kpan SYMDEB ocyiectBiseTcsl HaxxatueMm Jitoboii Kia-
BUILIU.

IMpu pabote Ha IBM-MainHe it MCIIOJIb30BaHUSI KOMaH/IbI CMEHbI
sKpaHa HeobxoauMo 3ananue onuuu SYMDEB /S. Tlpu pabore Ha MaiuHe,
coBMectumoii ¢ IBM, Heobxonumo takxke 3aaaTh onuuio /1.

KomaHaQ noucka
CuHTaKCcuc:
S <FpaHl/lU,bI> <CNUCoK>

B oGmacTu mamsitu ¢ YKa3aHHBIMU rpaHUIIaMM OCYIICCTBJIACTCA IMTOUCK
3aJaHHBIX B CIMCKe 1-0alTHRIX 3HAYeHWI ¢ MHAMKAIMe Ha OKpaH€ pE3yJib-
TaTOB MOMCKA. DIIEMEHTHI CIIMCKA JOKHBI pasaciaATbCA 3allATbIMU.

KomaHnaa YCTAHOBKU peXXnmMmd nHaAmkKaumnm

CuHTaKcuc:

S-1+1&

Komanma S ycTaHaBiIMBaeT peXXWM BBITAYM Ha TUCILIE, KOTOPOMY
SYMERB 6yzneT B nanbHeHIIIeM IPUAEPKUBATHCS.

ITo komanne S+ SYMDEB 0yzet BbinaBaTh Ha 9KpaH MHGOPMAIIUIO B
TEpMUHAX JIUHUI UCXOAHOTO TeKCTa MporpamMmbl. KomaHaa S- ycraHaBiuBa-
€T PeXUM BbIIayu peacceMOJMpOoBaHHOTO Koma mporpaMMbl. Komanga S&
obecreunBaeT 0oe ot GyHKIMHU. [TepBoHAYaIbHBIM YMaTuUBaEMbIM PEXU-
MOM siBJIsieTcsl S&.

KOMaHI[a S nMeeT CMBICIT JIUIITh Inpn pa60're C IIporpaMMamMm Ha A3bIKE
BBICOKOI'O YPOBHA. ):[J'[FI aCC6M6J'[€prIX IIporpaMmMm aBTOMAaTU4Y€CKMU yCTaHaB-
JINBACTCA PEXKUM S-.

Ecnu cuMBOJIBHBIN TIJ1aH HE OTKPBIT WJIM HE COAEPKUT MHGMOPMAIIUIO O
JIMHUSIX UCXOIHOM nTporpaMmbl, SYMDEB urHopupyer Bce mocienyoliue 3a-
MPOCHI HA BhIIayy UCXOAHBIX TuHUIA. B pexume S& SYMDEB Bbimaer ucxon-
HYIO JIMHUIO, COMEPKAIIyl0 MHCTPYKIIMIO, Ha KOTOPYIO YKa3bIBaeT Mapa peru-
ctpoB CS u IP.
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KomaHzaa S okasbiBaeT BiAUsiHUE Ha pabOTY MOCIEAYIONIMX KOMaH/ pe-
acceMbaupoBanus U.

Komanna S Bnusier Takxe Ha padoty komana R, T u P. B pexume S+
5TU KOMaH/Ibl BbIIAIOT 3a pa3 OJHY MCXOAHYIO JIMHUIO, KOTOPasi MOXKET COOT-
BETCTBOBAaTh HECKOJIbKMM peacceMOJIMpPOBaHHBIM MHCTPYKLMSIM. B pexume
S- BbIIaeTCs TOJBKO peacceMOIMpoBaHHbIN Koj. B pexxume S& BoigatoTcs pe-
acceMOJMPOBaHHBIN KO/ 1 HOMEpa JIMHU.

WcxonHble TMHUU BBIJAIOTCS B BUJIE:
<HOMEDP JIMHWW>: <UCXOAHbI TeKcT>

WcxonHble IMHUY TIPU Bblaue MPeaIiecTBYIOT peacceMOIMpPOBaHHBIM
WHCTPYKITUSIM.

Beaxmii pa3, korma SYMDEB niepsBriii pa3 o6paiaercst K ICXOTHOMY
TEKCTY, OH MIIIET B TEKYIIEM MOIOTIaBIeHUH (haiii ¢ TeM ke 6a30BBIM MMe-
HEM, YTO U COOTBETCTBYIOIIMIT CUMBOJIBLHBIN (haitn. [Ipyu HeymayHOM TMoncKe
SYMDEB BreImaeT Ha KOHCOJIb 3alpoc 00 mMeHH ucxogHoro daiina. Ecou B
otBeT Ha Hero HaxaTh kinapuily ENTER, He ykazaB umenu, SYMDEB nona-
BWT BbIa4y MCXOMHBIX IMHUI, BMECTO KOTOPBIX TOT/Ia OYIYT BBIIABATHCS UMSI
IJIaHa ¥ HOMEP JIMHMU. DTy TPOLEeAypy HY>KHO TTPOU3BOIUTH TIPU paboTe ¢
mporpaMmamu, c(hoOpMUPOBAHHBEIMM paHHUMU Bepcusamu (10 3.31) KoMmmisi-
topoB FORTRAN u PASCAL.

BpemeHHbIN Bbixoa B DOS
CHHTaKCcuC:
' [<komaHpa DO0S>]

Komanpga ! mosBosser BoimoaHuTe COMMAND.COM u KOMaHAbI
MS-DOS Bue SYMDEB. COMMAND.COM BrinoJiHsieTcs 6e3 apryMeHTOB
C coxpaHeHUeM KoHTeKcTa oTinanku. st Bo3Bpata B SYMDEB cuyxur
komaHaa MS-DOS EXIT.

Ecnu B KomaHze ! 3agana komanga DOS, mpon3BoauTCsl BHITTOJHEHUE
9TOI KOMaH/bl U aBToMaTudeckuii Bo3pat B SYMDEB.

Hcnons3oBanne komaHabl ! TpeOyeT AOMOJHUTENbHON TaMsaTu. s
6oJice SKOHOMHOTO HMCITOJIb30BAHUS TaMATH PEKOMEHIYETCsT TIpeaycMaTpH-
BaTh B acceMOJIepHBIX ITporpaMmax Bei3oB DOS ¢ ¢yHkmueit 4Ah, KOTopsIit
OCBOOOINT HEWCHOJb3yeMyIo maMsTh. ToT xke addexr maer ommus LINK
/CPARMAXALLOC. ITporpamMwmsl Ha s13bike C, 06paboTaHHBIE KOMITUJISITO-
poM MICROSOFT C Bepcuu 3.0 u Boillie, 0OCBOOOXIAIOT HEHYXKHYIO ITaMSITh
aBTOMAaTUYECKM, eciv Obuta BbITIOHEHa Tpoueaypa _main. SYMDEB rtaxkke
0CBODOOXIAET HEUCTIONb3YEMYIO UM TTaMSITh.
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B xomaHnne ! He MOXeT OBITh MCITOJIb30BAaH OTPAaHUIUTENb j, TaK KakK
Bech TekcT nociie ! nepenaercss B COMMAND.COM u Gyiet MHTepIpeTUpoO-
BaThCs KakK KoMaHaHast ctpoka DOS.

Hs pasmenienuss komun COMMAND.COM SYMDEB ucnons3yet
nepemeanyio COMSPEC xomanasr DOS SET.

KOMCIHACI BblACGYU KOAQ VICXOAHOVI AMHUAN
CHHTaKCcucC:

ITo 3TOi1 KOMaHAe BblIaeTcsl KOJ UCXOAHOW JIMHUU HEB3Upasi Ha pe-
JKWM, YCTAHOBJIEHHBbII KOMaHIO1 S.

KomaHnma He MoXeT ObITh MCIIOJIb30BaHa MpU paboTe ¢ acceMOJIepHBI-
MM IIPOrpaMMaMu.

KOMOHAO TPACCUPOBKU CTEeKA
CHHTaKCuC:
K [<4ucno>]

DTa KoMaHa TO3BOJISIET YBUAETh TeKyIIUid Kaap creka. [lepsas cTpo-
Ka TPacChl COACPKUT UMSI TEKYILIEeH TPOLeAyphl, €¢ apryMeHThI, UM aiiina u
HOMeD JIMHWU, BbI3BaBllei mpolieaypy. Chemytolias cTpoka ONMUCHIBACT Bbl-
3BaBUIyIO Tpoleaypy. Eciu yucio apryMeHTOB NMpouenypbl MEPEMEHHO WU
HeusBectHO, SYMDEB ucnonssyer cienuduimpoBanHoe B komaHe K uuc-
JIO, KOTOPOE 3a[1aeT YMCJIO CJIOB MapaMeTpoB.

Komanma K paGotaeT TOJIBKO IpU COOMIOACHUN CTaHOAPTHBIX COTJIa-
IIEHWH O CBSI3SIX, B IPOTUBHOM CJIydyae OHa UTHOPHUPYETCS.

KomaHaQ YCTAHOBKU CUMBOAQ
CuHTakcuc:
Z <CuUMBON> <3HayeHune>

B pe3ynbrate BoImoHEeHUSI KOMaHIbl Z yKa3aHHBIM CUMBOJI OyIeT CBSI-
3aH CO CIeUUGbUIIMPOBAHHBIM 3HAYEHUEM alPECOM.

T-TpaccupoBka
CuHTaKkCcuc:
T [=<agpec Hadana>] [<cueT4yuk>]

Komanna T BBITIOJHSIET 3aIaBacMyIO alpecoM WHCTPYKIIUIO W 3aTeM
BBIIAET Ha TUCTUTEl B (popmaTe KoMaHIB! R TeKyIee comepKuMoe BceX peru-
CTPOB U (JIaroB.
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Ecnu <aapec> omyileH, BbIMOMHSIETCS] MHCTPYKIIMS IO aipecy, onpe-
nensiemomy peructpamu CS u IP.

C4eTuuK, eCJIv OH TIPUCYTCTBYET, 3a/1a€T YUCJIO MHCTPYKLIMI, KOTOPBIE
OyayT BBITIOJTHEHBI 10 OCTaHOBA. BbImaua perucTpoB u ¢hJ1aroB pu 3ToM OyaeT
OCYILECTBJIATHCS MOCJIE BBITTOJIHEHMS KaXKI0W MHCTPYKIIMU 1O Havasia BhITIOJ -
HEHUS CIEAYIOIEH.

B otiimuue ot P-tpaccupoBku T-TpaccupoBKa He IpeKpalaeTcs Ipu
BBI30BE MPOLIEAYPHI WY TpepbiBaHUU. MICKITIOUeHUE COCTABISIET JIUIb Tpe-
peiBaHue ¢ HomepoM 21h (pynkuusa DOS).

TpaccnpOBKa 6yJICT UATW JIydlI€, €CJIM HE UCIIOJIb30BaJIMCh CPEACTBA
OIITUMMU3ALIMH JaHHOTIO S3bIKa.

C nomMombio koMaHasl T MOXHO TpaccupoBaTh MHCTPYKIIUIO B ROM
(read-only memory).

®opmar 1 06beM BbliaBaeMoii HH(MOPMaUK CYIIECTBEHHO 3aBUCUT OT
peXuma, yCTaHOBJIEHHOTO KOMaHIIOM S.

KomaHAQ peacceMOAUPOBAHUS

CuHTaKcuc:

U [<rpaHuub>]

[lo xomanne U Ha aucruieil BBIIAIOTCS peacceMOJIMPOBaHHBIE UHCT-
PYKIIVY ¥/VJTA TIPEIJIOKESHNS UCXOMHOMU TTporpaMMbl. DopMaT BEIBOIA 3aBU-
CHUT OT PeXMUMa, YCTAHOBJIEHHOTO KOMaHA0M S, U OT 13bIKa, Ha KOTOPOM Obljia
HamucaHa nporpamma. Eciu oTyakuBaeMast mporpaMma Obuta obpaboraHa
MASM wim HecoBMecTuMbIM ¢ SYMDEB koMmuisiTopoM, MpUHYIUTEIBHO
yCcTaHaBJIMBaeTCs pexXuM S-. B pexumax S+ u S& npu pabote ¢ mporpamma-
MM, BbIpaboTaHHBIMU coBMecTUMbIMU ¢ SYMDEB koMmnuisitropamu, 1o Ko-
Manae U BbIIaloTcst JMHUM UCXOAHOTO TeKCTa U peacceMOIMpOBaHHbIE MHCT-
pykuuu (ofHa MCXOAHAsI JIMHUS JUISl KaXX/IOW COOTBETCTBYIOLIEH TPYIIbI
npeajoxeHuit Accemoiiepa). UcxoiaHble TMHUU CUYUTHIBAIOTCS U3 UCXOJHOTO
daiina. MHCcTpyKIIMM st peacceMOIMpoBaHusT GepyTcsl U3 0JIoKa MaMsITh B
yKa3aHHbIX B KOMaH/ie TpaHULIax.

B omtnuue ot komaua T u P, ns komanasl U pexxumbl S+ u S& coBna-
nmarot. g o6oux pexumoB (ucxogHoro u cmemtanHoro) SYMDEB tpe6Gyer,
YTOOBI BMECTE C TIPOrPaMMOIi OBIJT 3arpy>kKeH M CUMBOJIBHBIN TUIaH, copepkKa-
Ui HGOPMAIIMIO 0 HOMEpax CTPOK MCXOMHOM TporpaMmbl. [1pu oTcyTcT-
BHMU 3TOM MH(MOPMAIIMY UCXOTHbIC TUHUY HE BBIIAIOTCS.

Ecnu <rpanuupr> ormnyiieHbl, 06pabaThIBalOTCS TEepBble 8 TUHUI Koaa
0 TeKyIleMy aapecy peacceMOirpoBaHus. TekyluM aapecom peacceMOu-
pOBaHUs SIBJISIETCSI aapec MepBoro Oaiita (IMHUU) MOCJe MOCcaeaHero oaiira
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(TMHMM), BEITAHHOTO MpeapInyIieir Komanmoi U. 3aluineHHbIe MHCTPYKITUW
npoieccopa 80286 He MOTYT OBITh peacceMOIUPOBAHBI.

KomMmaHAQ BbIAOYM NCXOAHON AUHUMN
CuHHTaKCcuc:
V <appec>

Komanna V BbliaeT UCXOMHbIC TUHUY TTPOTPAMMBI, COOTBETCTBYIOIINE
WHCTPYKIIMSIM, PaCITOJIOXKEHHBIM, HAUMHAS C YKa3aHHOTO ajipeca.

ITpu 3TOM 3arpyXKeHHBI1 CUMBOJIbHBIN TIJIaH JOJIKEH comepKaTh WH-
(bopManmio o TMHUSAX UCXOMTHOM MTPOTPAMMBI.

HcxomHble TMHUM BBIIAIOTCS HE3aBUCUMO OT PEXMMa, YCTAHOBJIEHHO-
ro KOMaHIoi S.

KomaHAQ 3anucu HO ANCK
CHHTaKCcuC:
W [<appec> [<pgpaiB> <3anucb> <cuyeTunk>]]

Komanna W obecrnieunBaeTr 3anich yJyacCTKa rnamMsaTu B ONpECaACICHHOC
MECTO Ha OTUCKE.

Ecnm omymieHbl Bce mapaMeTpbl KOMaHIbI, 3alUCh MPOU3BOIUTCS B
(aiin c uMeHeM, paHee omnpeneaeHHbBIM KoMaHaoi N.

IMapa pernctpoB BX:CX mosxkHa comepKaThb YMCJIO 3allMChIBAEMBIX
6aiiToB.

B mamsaTi 3ammchiBaeMble JTaHHBIC JOJDKHBI pa3MelIaThest, HAYMHas ¢
yKa3aHHOTO afpeca WK, €CJId OH omyineH, ¢ agpeca CS:100.

Ecnu cnienmudunpoBaHbl Bee 4 mapamerpa komaHabpl W, Ha yKa3aH-
HbII paiiB 3aMMChIBAE€TCS OMpPEessieMOe CUETYMKOM KOJIMYECTBO JIOTUYEC-
KHUX 3aMuCceit, COOEPXKUMOE KOTOPBIX PACTIOJIOXKEHO MO yKa3aHHOMY ajpecy.
<3ammcy> ompenensieT MEpBYIO 3alMChIBAEMYIO0 Ha JAMCK 3alKCh U MOXET
MPEACTABIATLCSA 16-pUYHBIM YUCIOM, coaepxkamuM oT 1 no 4 16-puyHbIX
uudp. <CyeTdwk> nmpenacTapisgeTcs aHatoruyHo. <JIpaiiB> MoxeT ObITh 3a1aH
yuciom 0, 1, 2 unu 3, onpenesisiolym JormuecKuit anpec apaiiBa A, B, C win
D cooTBeTcTBEHHO.

He pekoMeHyeTcs 3aMMChIBaTh TaHHbIE 10 aGCOTIOTHOMY aJIpecy CeK-
TOpa JIMCKa, aXe €CJIM MMEETCSl YBEPEHHOCTD, YTO CEKTOP CBOOOIEH. 3auCh
Ha 3ape3epPBUPOBAHHBIN WM 3aHSITHIA CEKTOP MOXET UCIIOPTUTH COAEPKUMOE
(aiina wim maxe qucka.
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Ecnu ums otnaxxuBaeMoro ¢aitna umeet pacimpeHre COM wiu BIN,
MoxHO mpu noMouiu SYMDEB BHecT u3MeHeHusI B TporpaMMy U 3aTeM 3a-
nucartb ee oopatHo B daiin. [Tpu 3arpyske daiina ero aivHa, HaYaIbHbIA aj-
pec 1 UMsI OyIyT yCTaHOBJIEHBI MTPaBUJILHO C TOUKM 3peHUsI MOCIeayIonIeit 3a-
nucu. OnHaKo, eciu B Mpolecce OTAalKu MCMOIb30BaIUCh KoMaHIbl G, P
nmu T unu uaMeHsioch coaepxxumoe napbl peructpoB BX:CX, yrpayeHHble
3HAUYeHMUSsI ClIeJlyeT BOCCTAHOBUTH 0 3alMCH.

Komanmy W Henb3s ucmonb3oBath 1 3anmucu B EXE- nwoiu HEX-
daiin. [Ing moaudukaimy Takux (GaioB MOXET CITYKUTb Ceaytolias pole-
aypa:

1. 3anyctuts SYMDEB ¢ ucnioiHuTe 1IbHBIM (aiijioM ¥ 3alIOMHUTh He-
CKOJIBKO TEPBbIX UHCTPYKIIMI MTPOTPAMMBI.

2. Buiitti u13 SYMDEB u nepenMeHoBaTh UCTIOTHUTENbHBIN (haii Tak,
YTOOKI pacipeHue ero umeHu otimdanoch ot EXE u HEX.

3. 3anyctute SYMDEB ¢ nepenMeHOBaHHBIM UCITOJTHUTEIbHBIM (haii-
soMm. TTpu aTOoM 3arojioBoK ¢haiijia OymeT paccMaTpuBaThCS KaK 4acTh Koaa
MpoTpaMMbl (OUYEBHIHO, YTO B 3TOM CJIydae HEeT CMbIC/IA B 3arpy3Ke CUMBOJIb-
HBIX (DailIoB, TaK Kak BCE CUMBOJIBI B HUX OYIyT MMETh HEKOPPEKTHHIEC afape-
ca).

4. Vcrnonb3oBaTh KOMaHIy TTOMCKA S A/ HaXOXIEHUsI AeCTBUTEb-
HOTO Hayajia MporpamMMsl 1o 3alIOMHEHHBIM MHCTPYKIUSM. [T 3TOr0 MOXeT
MOHAJ00UTHCSI HECKOJIBKO MOMBITOK, TaK KaK HAaYaJbHbIA aIpec MOXET Me-
HSATBCS B 3aBUCMMOCTH OT MOPsIIKA CETMEHTOB U APYTUX (haKTOPOB.

5. Mmest anpec Hayasia TporpaMMBbl, OTBICKATh MUHCTPYKIIUM, B KOTOPBIE
HYXXHO BHECTU U3MEHEHUSI, U MIPOJIEIaTh 3T U3MEHEHMSI.

6. YcTaHOBUTH MapamMeTpbl KoMaHael W 1 3amucaTh Bech (paitsi, BKITIO-
yasi ero 3aroJIoBOK, Ha MucK. JIJIMHa 3arojioBKa JOJDKHA BXOIWTH B OOIIYIO
JUTMHY 3alchiBaeMoro daiina B mape pernctpos BX:CX.

7. Boriit 13 SYMDEB u npousBecTu o6paTHOe nepeMMeHOBaHUE KC-
MOJIHUTEJILHOTO (aiina.
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CREF: yTnAuTa NnepekpeCcTHbIX CCbIAOK

VYrunura nepekpectHbiX ccblliok CREF nipennasHadena mist co3maHus
JIMCTAHTA MEPEKPECTHRIX CCHIIOK BCEX CUMBOJIOB B acCeMOJIEpHOI TTporpam-
Me. IJ1st KaxkJIoro CMMBOJIa YKa3bIBAIOTCSI HOMEpa CTPOK MCXOTHOM TTporpam-
MBI, COIepKAIIX CChUIKM Ha 3TOT CUMBOJL.

JIMcTUHT mepeKpeCTHRIX CCHUIOK BMECTE € co3maBaeMoii AcceMOiepoM
TabJIMIIe CUMBOJIOB YIPOIIAET OTIAAKY IPOrPaMMBI.

JIMCTHHT MMepeKPEeCTHBIX CCHIIOK CO3MAeTCsI Ha OCHOBE (DOPMHUPYEMOTO
Accembnepom CRF-daiina.

3anyck CREF

Yrunuta CREF MoxXeT ObITh 3allyllieHa IByMsI CIIOCO0AMM:
0 C uCcTob30BaHMEM TOJCKA30K.
0 ITpu moMoIII KOMaHIHOM CTPOKH.

Hna 3anycka CREF ¢ ncnonb3zoBaHueM moackazok He00X0aMMO BBeC-
TU KOMaHIIHYIO CTPOKY, cofepkaliyto Toiabko ums daitna CREF u cnietndu-
KaIl1Io €To ITyTHU ITorcKa, eciii 310 Heooxomumo. CREF mepeiiner B nuaaoro-
BBII peXHMM U cepuell MMOACKA30K 3alPOCUT Y MOJIb30BaTeNsT MH(POPMAIINIO O
caenyronmx ¢aiisax (OTBET 3aKJI0YaeTcsi B Habope TpeOdyeMbIX CHMBOJIOB U
Haxatuu Kiapuiin ENTER):

1. Vima ¢aiina nepekpecTHBIX CChLIOK, C(hOPMHUPOBAHHOTO AcceMOIepoM.
Ecau npu oTBeTe He yKa3aHo paciuupenue, npeanosaraetcss CRF.

2. Nimsa (aiina coznasaemoro (aiiia JUCTHHIA MEPEKPECTHBIX CCHLIOK.
Ecnu nipu oTBeTe He yKa3zaHo pacuupeHue, rnpeamnosaraercs REF.

Jis 3amycka CREF mpu mmomoIy KoMaHIHOM CTPOKM HEOOXOOMO
BBECTH KOMAaHIHYIO CTPOKY CJICAYIOIIEeTO BUA:

CREF <umsa ¢aiina nepekpecTHbX CChinok>

[,<umg odaina NUCTUHIra nNepekpecTHbX cchinok>][; ]

YManuuBaemMble paclIMpeHuss UMeH (aiiJIoB COBIIAIAIOT CO CiIydyaeM
3anycka CREF ¢ ucrnosib3oBaHMeM MOICKA30K.
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Eciv mocyie uMeHU (haiira iepeKpecTHBIX CCHUTOK CHEITMGUIIMPOBAHO
;, 0a30Boe MMsI (hailyia IMCTUHTA 10 YMOJTYAHUIO YCTAHABIIMBACTCST TAKUM XK€,
Kak 1 y (aiia mepeKpeCTHBIX CChUIOK.

MmeHa ¢aiiioB mpu 000MX Crocobax 3aIycka MOTYT COAepPKaTh CIie-
nrUKaLIK ITyTe TTOMCcKa B mogoriasieHusx. Eciy yka3aHue Iyt OTCyTCT-
ByeT, (hailsl MILETCS WM CO3AaeTC B TEKYIIEM ITOJOTJIABICHNM.

LIB: yTMAUTO O6CAYXUBAHNA OUOANOTEK

Bbubnmoteka npeacrapisieT co00ii HaboOp 0OBEKTHHIX MOAYIE, 00be-
JNIMHEHHBIX B OMHOM (aiie.

bubinoreka MoxeT ObITh MCIOAb30BaHa Mporpammoit LINK mist co-
[JJACOBAHUSI BHEITHUX CChLIOK.

LIB co3pmaer mist OMOIMoTeK TabIUITy COOEPKUMOTO, TAE pacliojiara-
10Tcs UMeHa 00beKTHBIX Momysieit. LINK BbiOMpaeT n3 6ubiInoTeku TOJbKO Te
MOJIyJIM, Ha KOTOPBIE UMEIOTCS CCBUIKM B 06pabaThIBaeMOI UM TTPOTpaMMe.

LIB BbIIOJHSET ¢ OMOJMOTEUHBIMU (paiilaMu CAeAYIOIIME OIlepalliu:

O Co3znmaHue HOBOY OMOIMOTEKH.

O IIpoBepka comepKMMOro CyIIeCTBYIONIEe OMOIMOTEKH.
a IMevars MucTMHTAa OUOJIMOTEYHBIX CCHUIOK.

0 ConpoBoxaeHue 6UOINOTEK.

3anyck LIB

3anyck LIB MoXxeT ObITh OCYIIECTBJIEH TPEMSs CITOCODaMU:

a C MCcnob30BaHMEM TMOACKA30K.

0 I1pu momomu KomaHaHoi crpoku DOS.

a C ucnoib3oBaHueM ¢aiisia OTBeTa.

st 3amycka LIB ¢ ncnonbs3oBaHmeM IMOACKA30K HEOOXOAMMO BBECTH
KOMaHIHYIO CTPOKY, COIEPXKaIlylo TOJbKO UMs mporpaMMbl LIB co cnenu-
dukanmell momomiaBieHus, ecim oHa Tpebyercsa. LIB mepeiiner B muamoro-
BBII PEXMM U cepuell MOACKa30K 3alIPOCUT Y TOJIb30BaTest MHGOPMAIINIO O
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caenyoux oobeKrax (0OTBET 3aK/II0UaeTcsl B HAbope TpeOyeMbIX CUMBOJIOB U
Haxatuu Kiapuiin ENTER):

1. Mg OMOIMOTEKH, C KOTOPOIi OyaeT Mpou3BoauThCcsl pabota. Eciaun
MpU OTBETE HE yKa3aHO pacliupeHue, npeanonaraercs LIB. Eciu oubnuore-
KU C BBeJIEHHbIM UMeHeM He cyiectByet, LIB BeimacT 3ampoc:

Library file does not exist. Create?

OtBer y obecreyuT co3naHue 6ubauorekd, n — Bo3Bpar B DOS. B
9TOM OTBETe MOXeET ObITh 3a1aHa omniusi /PAGESIZE.

2. Onepamnu ¢ oudamorekoii. OTBeTOM sIBiIsieTcs HAbop KomaH#a LIB.
Ecmu xomanger LIB He momemmaiorcst Ha CTpOKeE, B €€ IMOCHEIHEH ITO3UIINN
cjenyeT MOCTaBUTh NpU3HaK NpoaokeHuss — cumBoi & u Haxatb ENTER,
TTOCJIe YeTO MOXXHO OyIeT MPOoa0JKaTh BBOA KOMAaH]I.

3. Ums daiina macrunra. Eciy He ObUTO 3a1aHO HUKAKUX Moau(puUKa-
it 6ubavoreku, LIB co3zmaer daitn aMCTUHIa M BO3BpalllaeT yIpaBieHue B
DOS.

4. VIms BBIXOAHOI OMOJMOTEKH. DTOT 3aIIpOC MOSBIISIETCS B TOM ClIydae,
Koraa Obuia crielu@uIIMpoBaHa XOTs Obl OJJHa ornepalus MonuduKau 61uo-
JINOTEKH.

Ecnu nipu oTBeTe He yKa3zaHo paciiuvpeHue, mpeamnosaraercs LIB. bu6-
JIMOTEKa C YKa3aHHBIM UMEeHEeM OyIeT co3daHa KaK KOIUs paboueit OndimoTe-
KU ¥ BCE OoIepaluy OyayT MPOU3BOAUTHCSI UMEHHO C HEil.

Eciu naxate ENTER, He BBenst uMeHHU, onepaluud OyayT MpOU3BO-
IUThCS ¢ paboueit 6ubaoTekoil. B aToMm ciydae mjis ctapoit 6MbauoTeku Oy-
JIeT co3faHa Konusl ¢ paciuupeHruem BAK.

Ecnu B kakoM-1160 oTBeTe mocie epBoro Bctpeuaercst cumBot 3, LIB
YCTaHABIMBACT OCTABIIIYIOCS BXOMHYIO MH(DOPMAIIHIO IO YMOIIAHUIO.

B 11060M oTBeTe MOTryT OBITh 3aJaHbl OTBETHI Ha MOCEAYIOLINE 3aIIPO-
Chl B popMaTe KOMaHIHOM cTpoKu s 3amycka LIB.

Hns 3amycka LIB nmocpeacTBoM KoMaHIHO# CTPOKU, HEOOXOIMMO BBE-
CTU KOMaHJIy1O CTPOKY CJIEAYIOIIEeTO BUIA:

LIB <wmga cTapoi 6mnbnmnotekn> [/PAGESIZE:<uncno>][<komaHab> ]

[,<uma odaina nuctuHra>][, <umg Hosol 6ubnnoTekn>1]11[; ]

Hasznauyenne OMOIMOTEK M IpaBuja YMOJTYAHHUS aHAJOTMYHbBI CITy4ato
3amycka LIB ¢ ucronp3oBaHreM IMOaCcKa30K.

298 BeseaeHue B MOKpoaccemMonep

CumBon ; 0003HaYaeT KOHEI CTPOKHU U NOJKEH KOAUPOBATLCA MOCJIEI -
HUM, €CJIM OH €CTb. OcraBiuasicst HEONpeIeICHHOMN I/IH(i)OpMaL[I/IH yCcTraHaBJIN-
BacTCA 110 YMOJIYaHUIO.

Cretmdukanuu ucxonHoi napopmannu LIB moryT 6biTh 3apaHee 3a-
HECeHBbI B CrielIMaIbHbIN (haitst oTBeTa. MiMst aToro daita ¢ mpeaiecTBYOInM
CHMBOJIOM @ 1 yKa3aHUWeM MyTH TTOMCKa, €CJIM OH HY>XKEH, MOXET ObITh TTOMe-
IIIEHO B JIDOOM MECTe OTBETa Ha MOJCKA3Ky WJIM KOMAaHIHOW CTPOKU U TpaK-
TyeTcsl, Kak ecjid Obl coiepxumoe ¢aiia orBeta ObUIO HENMOCPEICTBEHHO
BCTaBJIEHO B 3TO MecTo. ClieayeT, O1HAaKO, IOMHUTb, YTO KOMOWHALIMST CUM-
BosioB CARRIAGE-RETURN/LINE-FEED B ¢aiisie oTBeTa MHTEPIIPETUPY-
ercsa kak ENTER B roackaske uiu 3amsitasi B KOMaHAIHOM (aiine.

OO1umii BuA ¢aiiaa oTBeTa:

<uma oubnunoTekn>[ /PAGESIZE: <4yncno>]
[<komaHmb> ]

[<uma daitna nucTuHra>]

[<uma BbixogHON OGubanoTexku> ]

Kaxnas rpynra JaHHBbIX JOJDKHa 3aJaBaTbCd Ha OTIEJIbHOMN CTPOKE.
Eciu TpyIira HE MOMEIIAaeTCA Ha OJTHOW CTPOKE, B MOCJICIHEN TTO3ULIUUA CTpO-
KM JOJI2KEH CTOATDH MPU3HaK ITPOAOJIKEHUA — CUMMBOJI &.

B caiine oTBeTa MOTYT OBITH OMYIIIEHBI KOMITOHEHTBI, YK€ OTpeIeIeH-
HBIE OTBETAMU Ha TMOJCKA3KU VI KOMaHIHOM CTPOKOIA.

ITpu o6HapykeHuu B (paiiae oTBeTa CUMBOJIA ; OCTATOK (haiiia UTHOPU-
pyeTcsl, ¥ OCTaBIlasiCsl HeoMpeaeJeHHOM nHMOopMaLMs yCTaHABIUBAETCS 1O
YMOJTYAHHUIO.

IIpu mcnonp3oBanum aiija OTBeTa €ro COASPKMMOE BBHITAeTCS Ha
KOHCOJIb B hopMe nojckaszok. Eciu onpeneneHa He Bcst uHgpopmanus LIB me-
PEXOAUT B INAJIOTOBBIN PEXUM.

Ecnu ¢aiin orBeTa He COOepPKUT KOMOMHAIIMU CUMBOJIOB

CARRIAGE-RETURN/LINE-FEED unu cumboia ;, LIB BeigaeT Ha
KOHCOJIb TOCJIEAHIO0 CTPOKY (paiina u oxxunaaeT Haxkatust ENTER.

EnuncrBennas onuus LIB, 3amaBaeMast mpu mumeHun padboueit 0nbimo-
TEKHU, OTPeeIsieT pa3Mep CTPAHUIIbl OMOJIMOTEKU U UMEET BUJIL:

/PAGEZIZE: <4yncno> unu /P:<4ynucno>

‘YKazaHHO€ 4MCIO0 3aJaeT pa3Mep CTpaHMIbl OMOJMOTeKU B OailiTax U
JIOJIKHO OBITH LEJTBIM YETHBIM YMCJIOM B Ipeaesax ot 2 1o 32768. ITo ymonua-
HUIO nIpruHUMaeTcs 128 111 HoBol OMOIMOTEeKU WIK pa3Mep CTPaHUIIBI CYIe-
CTBYIOIIIEeI OMOIMOTEKM.
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Pasmep cTpaHMIIbl BAKSIET HAa BBIPABHUBAHUE XPAHUMBIX B OMOIMOTEKE
MonyJieil. Moaysu Bceraa pacrnojaralorcsl ¢ Hayajaa CTpaHMIIbl, CYUTasl OT Ha-
yaja paiina.

M3-3a MHOEKCHOI TEXHOJIOTMU TIOMCKAa M XpaHEHMS, peau3yeMoi
LIB, 6ubnnoreka ¢ 60JbIINM pa3MepoM CTPaHUIIbI MOXET COIEPXKaTh 00Jb-
1ee yucio Momynieit. OnHako, Ipy 3TOM BO3MOXEH 3HAYUTE/IbHBIN Mepepac-
X0l TTaMSITU Ha nucke. PekomeHayeTcst co3naBaTh OMOIMOTEKN ¢ MaJIbIM pa3-
MEpOM CTPaHUIIBI.

Mwms kaxgoro ¢aiiia MOXET COIPOBOXIAThCS MH(GOPMAaLIME O ITOI0-
IJaBJIeHUH, CoAepKalleM TOT (paiil, HaYe TOMCK MCXOMHOTO (haiiia uim co-
3MaHUe BBIXOJHOTO (haitia OyIeT OCyLIECTBISIThCS B TEKYIIEM IMOAOTIaBe-
HUM.

Pa6ora LIB MoxeT ObITh B J11000K MOMEHT IMpeKpallleHa HaxaTuem
kinasuil CTRL-C.

®DYHKLMN N KOMAHADI LIB
Cpenu onepaiuii ¢ 6ubarorekaMu, BolnmojaHseMbix LIB, ciaenyer pas-
nuyath GyHkuyu LIB u komanasr LIB.

®ynkiuu LIB He TpUBOAT HU K KAKUM MOIU(PUKAIIUAM CYIIECTBYIO-
LIMX TaHHBIX.

Komannp! LIB npegHa3zHayeHbI 1151 MOAUPUKALIIN OMOIMOTEK.

BrimmoiHeHME KOMaHI BCeraa BEYET 3a COOO co3maHue pe3epBHOM
KOIUU UCXOTHOUN OMOIMOTEKM, XPaHSIIEH COCTOSTHUE OMOIMOTEKH A0 Havasa
koppekiuit. UMeHHO KoMaH/bl, a He (GyHkuuu LIB BBOmsiTCS B OTBeTe Ha
MOJACKa3Ky, B KOMaHIHON CTpoKe U B (aiiie oTBeTa.

Co3A0HMe HOBOW BUBANOTEKU

HoBast 6ubnuoreka coszmaercst npu 3amycke LIB B ciaydyae ykazaHus
MMEHU HECYIIEeCTBYIOIIeH OMOIMOTeKN U YTBEPAUTEIHLHOM OTBETEe Ha TMOJ-
TBEPXKIAIOUIMA 3aI1POC MPU UCTIONB30BAHUM MOACKA30K.

Ecmm ncronb3yroTcss KoMaHabl MoaudUKaIuyd OMOJIMOTEKH, B HOBYIO
OMOTMOTEKY Mepea HadaloM MOAU(MUKAIINI KOTUPYETCS COAEPKIUMOE UCXOI-
HOIT OMOIMOTEKH, KOTOPast B 3TOM CJIydae CIMTACTCS PE3ePBHOM KOITHMCH.

Komanap! LIB BBITTONHSIIOTCS ¢ HOBOI OMOJIMOTEKOI.

lMpoBepKa CoAEepPXXUMOro 6MbAnoTeKkn

ITpoBepka comep:KMMOro GMOIMOTEKY BBITTOIHSACTCS TIPU 3aJaHUU BO
BCEX PEeXMMax 3aIycka TOJIbKO MMEHM OMOIMOTeKH U cUMBOJIA 5. OHa 3aKJTi0-
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YaceTCAa B MIPOBEPKE KOPPEKTHOCTU BCEX BXOI0B OMOJIMOTEKH, YTO MOXKET po-
MU3BOJAUTHCA, HAITPUMED, ITOCJIC IICPEMCIICHUA OMOIUOTEKM.

LIB aBTOMaTMYe€CK1 OCYILIECTBISIET IIPOBEPKY COAEPKMMOTO KaXKIOTo
JI06aBJIsIEeMOTO B OMOIMOTEKY MOITYJIS.

AVCTUHI NnepeKpecTHbIX CCbIAOK GUGANOTEKU

Daiiy TMCTUHTA MePEKPECTHBIX CCHIJIOK CO3MAETCS TTPU OTCYTCTBUU KO-
MaHa LIB u crienmdukanum nMeHu ¢aitia B COOTBETCTBYIOIIMX MMOJCKA3Ke,
MO3WIIMY KOMaHIHOM CTPOKU WJIU CTpOKe (paitia oTBeTa.

JIMCTUHT epeKPECTHHIX CCHIJIOK COMEPKUT 2 CITMCKA:

O Crmcok BceX 00IIMX CMMBOJIOB B OMOIMOTEKE ¢ YKa3aHUEeM
MMEH CoIepKallux UX MOAYJIEH.

0 Cricok MoyJieit 6UOIMOTEKH C YKa3aHUEM COIEpKAIIMXCI B
HUX OOIINX CUMBOJIOB.

KomaHAb! LIB

Komannpr LIB ciryxkat nj1s cormpoBoxXaeHus: OM0JIMOTeK 1 o0ecTeunBa-
10T Jo0aBIeHUe, yaaJlleHe, 3aMeHY MOMIyJIeli B OMOIMoTeKe, a TaKxKe KOITUPO-
BaHME U IIepeMelleHre MOAYJIell B HOBbIe OMOIMOTEKH.

1. /To6aBieHne MoayJisi B OMOJIMOTEKY.
CuHTaKcuc:

+<uMst 06bEKTHOTO daina>

Monynb, HaXOOSAIIMICS B YKa3aHHOM 00BbeKTHOM (haiiie, uMsl KOTOpO-
O, €CJIU HY>KHO JOTIOJTHEHO ONMCAHUEM ITyTH TTOMCKA B MOAOTJIaBICHUSX, 10-
0aBJsIeTCs B TEKYIIYIO OMOIUOTEKY.

Ecnu He yka3zaHO pacIipeHHe UMEHU 0OBbEeKTHOTO (haiiia, pearoia-
raercsa OBJ.

Monyns moMeniaeTcs: B OMOIMOTeKy oA UMEHEM, COBIAAAIONINM C Oa-
30BBIM UME€HEM OOBEKTHOTO (paiia.

Mexny 3HakoM + 1 MMeHeM (palijia He TOJKHO ObITh ITPOOEIOB.
2. YajeHue MOyl U3 OMOJIHOTEKH.

CuHTaKcuc:
-<uMda mMomoyna>
Moaynb ¢ yKa3aHHBIM UMEHEM YIajIsieTcsl U3 TeKyllei OMOJIMOTeKH.
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CrnenyeTt UMeTb B BUY, YTO KOMaH/Ibl yIaJIeHUs BCeraa oTpabaThiBalOT-
Cs1 I0 KOMaH[ 100aBAeHUSI HE3aBUCUMO OT MX MOPSIIKa B KOMAHAHOM CTpPOKeE.
Taxkoit mopsimok cnacaeT LIB OT MOMBITOK 3aMeHBI CYILIECTBYIOIIEH BEpCUN
MOJYyJIsl HA HOBYIO BEPCHUIO.

MmMena moayseit MOTYT 3aaBaThCsl KaK Ha PETUCTPE CTPOUYHBIX OYKB,
TakK ¥ Ha PeTUCTpE 3aryIaBHBIX OYKB.

3. 3amena mMoayJis OUOJIMOTEKH.

CHHTaKCcuC:
-+<umMd MoLyna>

Monyib ¢ yKa3aHHBIM UMEHEM 3aMeIIaeTCsl MOIYJIEM M3 00BEKTHOTO
(baitna, UMeroIKMM TO e 6a30BOE UMSI, UTO U YKa3aHHOE UMsI, M pacIlIMpeHne
OBJ. LIB cHauana ynansieT MOIyJib, a 3aTeM UIIET (haii.

HMmeHa momyneii MOTYT 3a1aBaThCsl KaK Ha PErMCTPe CTPOUYHBIX OYKB,
TakK M Ha PerucTpe 3arjaBHbIX OYKB.

4. KonupoBanue Moxyns.

CuHTaKkCcuc:
*<UMA  MOLYNA>

Monynb ¢ yKa3aHHBIM UMEHEM KOMUPYETCsT U3 OUOJIMOTEKU B OOBEKT-
Hbl (aits, cozaaBaemMblil B TEKyIlleM MOAOIJIABICHUN U UMEIOIIUI 6a30Boe
MMsl, COBMaaalollee ¢ MMEHeM MoayJisi, U paciuupenre OBJ.

HMmena moayseit MOTYT 3aaBaThCsl KaK Ha PETUCTPE CTPOUYHBIX OYKB,
TaK ¥ Ha PeTUCTpe 3ariaBHbIX OYKB.

5. IlepemenieHne MOIYJIs.

CHHTaKCcuC:

-*<yMa MOayna>

Pa6ora 3Toi1 KOMaH/Ibl aHAJOTUYHA KOMMPOBAHUIO C TOM JIMIIb PAa3HU-
1LIei1, 4TO MOCJIe KOIMUPOBAHUS MOIYJIb YIAISIeTCI U3 OUOINOTEKM.

6. O0beauHeHne OUOJINOTEK.

CuHTaKcuc:

+<yms BubnuoTekn>

ConmepxxuMoe yKazaHHOI OMOJMOTeKU J00aBISIETCS B TEKYIIyIO OM0-
smoteky. Cienyet MIOMHUTb, YTO B 9TOM CJlyyae pacliMpeHrne UMEHU OIyCKaTh

HeJIb3sl, TaK KaK TOT/Ia yKazaHHOEe MMs OylIeT MHTePIPETUPOBAThCS KaK UMsI
00BeKTHOTO (haiiia.
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Monynu momMenarTes B KOHell TeKyIeid ouoanoreku. McxonHas 6uo-
JINOTEKA HE UBMEHSIETCSI.

DToit KomaHIoi B oubimmoteku MS-DOS MoryT 6bITh 10OaBICHBI O10-
ymoteku XENIX v INTEL.

MAKE: yTUAUTO CONPOBOXAEHUS NPOrpaMM

Wcnonws3oBanue yruauthl corpoBoxneHus mporpamm MAKE mno3Bo-
JIIeT aBTOMaTU3MpPOBaTh MPOIECC pa3pabOTKM 1 IKCILTyaTalluy TPOrpaMM Ha
AcceMOiepe 1 I3bIKaxX BEICOKOTO YPOBHSI.

ITocne Toro, Kak ObLIM BHECEHBl UBMEHEHUsI B UCXOIHBIN (haii, mpu
oMot MAKE MoryT ObITh BBITIOJTHEHBI IEWCTBUSI, HEOOXOAUMBIE 110 OTOO-
PaXEHUIO 3TUX U3MEHEHUH B BBIXOIHBIX (haiiyax.

B otyiimume ot apyrux nporpamm naketHoi oopadorku, MAKE cpas-
HUBAeT JaThl MOCIeIHUX MOAU(MUKALIMI BBIXOAHBIX (LIeJIeBbIX) (paiiyioB ¢ ma-
TaMU IocaeAHUX MoauduKauuit ucxogHbIX (TpedyeMbix) (aiiioB. MAKE BbI-
MOJHSIET MOCTaBJICHHYIO 3a7auy, TOJbKO eClid lieaeBoii (aitn crapiie. DTo
MOXeT COKOHOMMTb MHOTO BpEMEHU, HaITpuMep, MpU pa3paboTKe MPOrpaMm,
CONEPKAIIMXCSI BO MHOTUX MCXOAHBIX (haiiiax WM TpeOYIoLINX HECKOIbKUX
11ar0B KOMITWJISIIIUH.

3anyck n ocob6eHHocTn padotsl MAKE

Ilepen 3amyckom MAKE nomkeH OBITh CO30aH CIEIUANBHBIN (haiiia
omucanuit MAKE, comepXmuMoe KOTOpPOTO 3agaeT IOCTABICHHYIO 3agadyy U
ompenessieT TpeOyeMble ISl €€ BBITOJIHEHUSI (DaiIbL.

®daiin onucaHUil COCTOUT M3 OJHOTO WJIM HECKOJIbKUX OMMCAHMI 11e-
J'II/I/I/ICTO‘IHI/IKa. Kaxnmoe onurcanue 3agaeTcs B BUIE:

<UMA UCXOAHOTr0 daina> : <umeHa Tpebyembix Oainnos>
<koMaHga>

[Ipenmonaraercs, 4To yKa3aHHbIA UCXOAHBIN (haill MOXET ObITH TIpe-
00pa3oBaH, /Uil Yero MOTYT MOHAA00UThCs (haityibl co crienuUIIMPOBaHHbI-
MM TIOCJIE : UMEHAMU.
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HMmMeHa (aitioB mpu HEOOXOIUMOCTH MOTYT ObITh CHAOXKEHBI CIELIM-
(bukanusamu nyTeii movicka B MOAOTJIABICHUSIX.

<KomaHnaa> paccMaTpuBaeTCsl KaK UMsI UCIIOJHUTENIBHOTO (haiiia uiu
komanga MS-DOS.

MoxeT OBITh 3aJaHO J1I000€ YMCIO TpeOyeMbIX (hailioB, HO TOJBKO
OIVH UCXOAHBIN (11es1eBoii). MMeHa TpeOyeMbIX (paiiyioB JOJKHBI pa3aeIsiThes
XOTs1 Obl OMHUM IIpoOesioM. Eciii oHM He moMellaoTcs Ha OMHOM CTPOKe, MO-
JKET OBITh crie(UIIMPOBaH MPU3HAK MPOIOJIKEHUS — CUMBOJ \.

MoxeT ObITh 3aaHO J1000e ynciio komana DOS u/win uMeH ucnoJi-
HUTEJIBHBIX (haiiJIoB, HO KaXkIast KOMaHIa MU UMST TOJKHBI pacriojiaraThCst Ha
OTHEJTBHOM CTPOKE ¥ HauMHAThCs ¢ cuMBoJia TAB vty XoTs1 661 OTHOTO TIPOOe-
sa. KoMaHIp! iy aiiiel BRITTOJTHSIOTCS JIUIITh B TOM CJTydae, €CJIA XOTsI OBl
OIIMH U3 TpeOyeMbIX (aitioB ObLT MOAUGDUIIMPOBAH MOC/E CO3MAHUS WIU MO-
TUOWKAIIY IIEJICBOTO, TO €CTh, TOJKHO BBITIOJHSATHCS OTHO U3 IBYX YCIIOBUI:

0 1ieJIeBOI (haiis crapiiie TpedyeMoro;
0 1eJeBOM (haiia He CyIleCTBYeT.

MoxeT OBbITh 3a1aHO JI000€e YMCIO OMUCAHUM Lieau/ucTouHuKa. [1o-
CJIeNHsIsl CTPOKa MPEeIbIAYyIIEero OMUWCAaHUS JOJIKHA OTAENSATHCS OT IepBOM
CTPOKHU CJIEAYIOIIETO OMMCAHMSI XOTSI Obl OMHOI CTPOKOM, comaepKalleil Bce
MpoOeIbL.

[1pu mostBJIeHNHM CUMBOJIA # OCTATOK CTPOKHM CUUTAETCS KOMMEHTApH -
eM. B oGacTi KoMaHI CUMBOJT # MOXKET HaXOIUTHCS TOJBKO B 1-i1 TTO3UITUN
CTPOKH.

CrenyeT TIOMHUTD, YTO TIOPSIIOK CJIEIOBAaHUSI OMMCAaHWI KpaifHe Ba-
JK€H, TaK KaK B MPOIIECCe UX OTPAOOTKU MOTYT MEHSITHCST TaThl MOTU(UKAIIIIA
(haiinoB, 4TO OKa3bIBaeT BAUSHUE Ha AanbHelnyto paboty MAKE.

3anyck MAKE ocyriecTBiisieTcsl BBeIeHEM KOMaHIHOM CTPOKU clie-
IIYIOLLIEeTO BUIA:

MAKE [<onuum>][<makpoonpefenexna>J]<uma ¢aina onucaHuin>

Nwms daitna onucanmiit MAKE o0bIdHO He MMeeT pacIiipeHNsI U COB-

nmagacT C 0a30BBIMM IMEHAMM HCIIOJIBb3YEMBIX B OITMCAHUAX q)aﬁHOB, HO 3TO HE
SIBJISIETCSI 00s13aTEIbHBIM.

Ecmn MAKE o6HapyXuBaeT, 94TO o4epeTHOEe ONMCAaHUE 10 KaKIM-JIH -
60 MPUUYMHAM HE MOXET OBITh OTPAOOTAHO, OCYILIECTBIISIETCS TIEPEXO K CIIeIy-
IO1lIEMY OITMCAHUIO.

Eciu B miporiecce paGoThl BBISICHUTCS, UTO LIEJIEBOI (paiil He CylecT-
ByeT, MAKE nponoikaeT paboTy, Tak KaK 3TOT (paiiyl MOXKET OBITh CO3[aH I10-
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caeaylomM1u KoMaHnaMu. Eciiv xe He cylecTByeT TpeOyeMblii Wi KOMaH -
HBI (haiisl LI BO3HUKAET OlIMOKa Mpu BeIMoJIHeHUU KoMaHabl, MAKE mpe-
KpalllaeT cBolo paboTy, a Ha KOHCOJIb BbIAAETCS MOSICHSIIOIIEE COOOIIEHUE.

Onuuun MAKE
Kaxnas onuuss MAKE B komanaHoit ctpoke 3armycka MAKE o603Ha-
yaeTcs MPeAIeCTBYIONIUM CUMBOJIOM /.

Onucanue onuuit MAKE npuBeneHo HuKe:

/D
BbimaBaTh Ha KOHCOJIb AAThl TOCAEAHMX MOIUGUKALIMIA Kaxk/I0ro cKa-
HUpyeMoro ¢aiina.

/1

I/ITHOpI/IpOBaTb KOZIbI BO3BparTa I10CJI€ BbI3BIBACMbBIX ITPOIrpaMM.

/N
BrimaBaTh Ha KOHCOJIb KOMaHIbI, BBIIMTOJHECHNE KOTOPBIX HE OCYIICCTB-
JIACTCA.

/S
He BbIIaBaTh Ha KOHCOJIb COOOIIEHNUIA.

MakpoonpeaAeAeHus

Wcnonb3oBaHMEe MaKpOONpPeaeIeHUI TO3BOJISIET OTJIOXKUTD OIpeeie-
HUe KOMITOHEeHT onrcaHust pabotst MAKE 1o momeHTa 3amycka. OHU MOTYT
pacrosiaratbesl Kak B (paiiyie onucaHuii, Tak 1 B KOMaHIHOM CTpOKe.

CymiecTByIOT IBe (DOPMBI MAaKPOOIIPEASICHIIA:

<nMa>=<3HayeHune>

WIn

$(<uma>)

INepBast opma 3amaeT 3HaYEHNE CUMBOJIMYECKOMY IapaMeTpy, KOTO-
PBIi MOXET UCITOJIb30BaThCS JISI OTIpeie/IeHNSI KOMIIOHEHT onrcanus. Jlomy-
CTUMO J11000€ YMCIIO TPOOEIOB MEXIY 3JeMEHTOM <HMSA> U CUMBOJIOM = U
MEXIy 5TUM CUMBOJIOM U 3JIEMEHTOM <3HA4eHHe>, KOTOPbIe UTHOPUPYIOTCS.
[Ipo6ensl, cienmduIIMpoBaHHBIE TTOCIe <3HAYEHHE>, PACCMATPUBAIOTCS KaK
yacThb 3HaueHUs. [1pobesbl KaK 4acTh 3HaYeHUST B KOMaHIHOM CTPOKE JTOJIK-
HBI 3aKJTI0YAThCS B IBOMHBIE artOCTPOdHI .
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B ¢aitne onucanuiit MAKE kaxaoe MakpoolpeneaeHue T0KHO 3a-
HUMaTh OTIEJIbHYIO CTPOKY.

OnHO M TO Xe MMSI MOXET OBbITh OMPENeIeHO B HECKOJIBKMX MECTax.
[MoacraHoBKa 3HAaU€HUI OCYIIECTBJSIETCSI B COOTBETCTBUM CO CJIEIYIOLIUM
CITUCKOM (B TIOpsiIKE YObIBAHUS IIPUOPUTETOB):

O N3 KoMaHa0# cTpOKU.
0 N3 ¢aiina onucanuit MAKE.
0 M3 Tekymiero okpyxeHus (Harpumep, KitoueBbie ciioBa DOS).

Btopast ¢opma MakpoornpeneleHHiA UCITOJIb3yeT 3HAUYCHHE, OTpele-
JICHHOE B IPYTOM MecTe. DJIeMeHT <HMS> IIPUBOIUTCS K M300pakeHUIO Ha pe-
THCTpPE 3arJIaBHBIX OYKB.

HortyckaeTcsi BJIOKEHHOCTh MaKpOOTIPE/ICTICHNH, KOTIa BHyTpEeHHEe
MaKpOOTIpeieJieHIe OTIpeesisieTcs yepe3 BHelrHee. [1pu 3ToM ciiemyeT u3be-
rath PEKypPCHH.

[Ipumep peKypCcUBHOI BIOXEHHOCTH MaKpOOIIpeaeIeHIIA:
A=$(B)
B=$(A)

CyliecTBYIOT 3 crieLMaibHble MAKPOIIEPEMEHHBIE, UMEIOLIUE CIIEAYIO-
e PUKCUPOBaHHBIE 3HAYCHUS:

0 $* — yacts nMeHn (6e3 paclIMpeHus ) LieJaeBoro Qaiina;
0 $@ — nosnHOE UM 11EIEBOTO (haiina;
0 $** — mosHbIi crIMCcoK TpeGyeMbIX (aiilioB.

DTH MakporepeMeHHbIe He TPeOyIOT NpeaABapUTEebHOTO ONMUCAHUS U
MOTYT HCIIOJIb30BaThcs B (aitie onucanuiit MAKE.

MpaBnAQ BbIBOAC

MAKE o6ecnieunBaeT BO3MOXHOCTD 3aJaHUS IIPABWI BBIBOAA, KOTO-
pbie TIOMOTAIOT MTPaBUILHO MHTEPIIPETUPOBATH HETTOJIHOCTBIO OTIpeie/ieHHbIS
KOHCTPYKIIUM.

IMpaBuna BeIBOAAa MOTYT HaxonuThes B (paiiine onucanuit MAKE unu B
crneranbHoM (aitine ¢ umeHeM TOOLS.INI, mouck KOTOpOro ocyIecTBsi-
€TCsl Ha aKTUBHOM [paiiBe B MONOIJABJICHUSIX, OMpPeAeJEeHHbIX KOMaHIOM
DOS PATH. B ¢aiine TOOLS.INI npaBuiam BbIBOAA TOXKHA MPEIAIIECTBO-
BaTh CTPOKA, MEPBLIMU CUMBOJIAMU KOTOPOIi sABJISIIOTCS [make].
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Ilouck MpaBuJia BbIBOJA OCYILIECTBJISICTCS B CIEIYIOIIEH mociienoBa-
TECJIBHOCTU:

a B daiine onucanunit MAKE.
O B daitre TOOLS.INI.

HpaBI/IJIa BBIBOJZIA 3a0al0TCs B BUIIC:

. <pacuuperune Tpebyemoro daina>.<pacumpeHve UenesBoro danna>:
<komaHpa>
<komaHpa>

ITpumep: conepxumoe daitna onucanuit MAKE:

.asm.obj:
MASM $x.asm,,,; testl.obj: testl.asm test2.obj: test2.asm
MASM test2.asm;

I1paBuio BEIBOJA 3aHMMAET nepBble 2 cTpoKu. [IpounTaB 3-10 CTPOKY,
MAKE o6HapyX1BaeT, UTO ONMCcaHNe HETIOJIHO, TaK KakK 4-s1 CTpOKa SIBJISIET-
csl y>Ke Hauajiom clieaytoiero onucanusi. [Touck Hy>KHOTo TpaBuiia BbIBOJA
BEIETCSI 110 COBITAJIEHUIO pacIIMpeHUil (hailioB CTPOKM 3 ¢ YKa3aHHbIMU B
npaswie. [Tocie oreickanms nmpasuiia MAKE, 00paboraB MakpoIiepeMeHHYIO
$*, BBINOJIHSIET KOMAHIHYIO CTPOKY:

MASM test1.asm,, ;

4-51 1 5-51 CTPOKU IIePeCTaBIISIOT CO00I 3aKOHYSHHOE OIIMCAaHUe, U IS
€ro MHTEePIpETAllMK UCIIONb30BaHUS MPAaBWII BEIBOJA HE TPeOyeTCsI.

CermeHrauus nporpaMmbl

IIporpamMma Ha s13biKe AcceMbiiepa COCTOUT U3 TOCJIEA0BATEIbHOCTH
MPOrpaMMHBIX CErMEHTOB, 3akaHuuBawolleiica aupektuBoii END. Hauano
Kaxaoro cermeHTa obo3Hauvaercs nupektrBoiit SEGMENT, koHel — nupek-
tuBoii ENDS.

B xaxnom cermente nipu nomoiinu AupeKTuBbl ASSUME MoryT ObITh
orpesieJIeHbl UCITOIb3yeMbIe 0 YMOJYAHMIO JIJIsI afpecallii 3JIeMEHTOB MpPO-
TrpaMMBbI pETUCTPBI CETMEHTA.
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B Kax1oM cerMeHTe MOTYT ObITh BbIAEIEHBI ClIeLIMaIbHbIE TPOTPAMM-
Hbl€ eAMHUIBI (MTPOLIEMYPHI), MO3BOJISIONIME UCTIOIb30BaTh YACTh MPOrpaMM-
HOT'O KOJIa MHOTOKPATHO 0e3 ero AyOJMpoBaHMsI B Pa3HbIX YaCTSIX MIporpam-
MblI. [Tponenypbl 00bIYHO BKJIIOUEHBI B CUCTEMY aapecaliuy cermeHTa. Hayano
1 KoHell npoueaypsl onpeaensiores nupektuBamu PROC u ENDP cootBet-
CTBEHHO.

CerMeHThbI MOTYT OBITh OOBEIMHEHBI B IPYIITY MPU ITOMOIIU JUPEKTU-
Bol GROUP.

dupexktusbl ORG 1 EVEN 103BoJISIOT yIIPABIATh agpecaMy pa3Melie-
HUS MHCTPYKUMIA Ipolieccopa.

AnpekTtusbl SEGMENT 1 ENDS
CHHTaKCuC:

uma SEGMENT [ [BoipaBHuBanue]] [[kombunauma]] [[knacc' 1]
nma ENDS

Hupektussl SEGMENT u ENDS oTrMeualoT COOTBETCTBEHHO HAYajIo U
KOHEI TPOrpaMMHOTO CETMEHTA U IOJKHBI ObITh TOMEUEHBI OJJHUM U TEM XKe
MMEHEeM, KOTOpPOe U CUMTAeTCsl MMeHeM cerMeHTa. [IporpaMMHBIN CErMEHT
NpeacTapisieT coboit nmocaenoBaTebHOCTh MHCTPYKIUMIA W/WIK TIoJiei JaH-
HBIX, aJIpeCyeMbIX OTHOCUTEIBHO OJHOTO peructpa cerMmeHta. Mims cermeHTa
JTIOJKHO OBITh YHUKAJIBHBIM U MOXKET MOSIBJISITHCS B 110J1€ METKU TOJBKO JIUIIb
B apyrom npemnoxeHurn SEGMENT. Bce nupektusel SEGMENT ¢ ogHUM 1
TEM € UMEeHEM 0003HavyaloT MPOJOKEHUE OHOTO U TOTO Xe cerMeHTa. [1pu
3TOM CJIelyeT MIOMHMTh, 4YTO MapaMmeTphl Bcex aupektuB SEGMENT, onpene-
JISTIOIIMX OAVH U TOT %€ MPOTrPaMMHBIA CETMEHT, HE JOJIKHbI TPOTUBOPEYUTH

IpyT ApyTy.

ITapameTpnl BeIpaBHMBaHMS, KOMOMHALIMS U Kjlacc TUpeKTUBE SEG-
MENT 3zanaror uHbopmanuio ais auHkepa. OHU JOJKHBI KOAMPOBATHCS B
yKa3aHHOM TMOCJIeI0BaTeIbHOCTH, HO MOTYT OBITh OIYIIEHBI B TTIPOU3BOJIbHOMN
KOMOUWHAIIWH.

BripaBHUBaHMe ompeesiseT rpaHully aapeca, HauMHasi ¢ KOTOPO# cer-
MEHT OyIIeT 3arpyxXarThbCsl B IIaMsAThb. MOIyT OBITh 3aJaHbl CAEAYIOIIe 3HaUe-
HUS:

BYTE — ucnonb30Bath 1100yI0 TpaHUILY;
WORD — rpanuua ciosa (2 6aiita);
PARA — rpanwiia maparpada (16 6aifToB);

O O odgdg

PAGE — rpanuia ctpaHuibl (256 6aiiToB).
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Ecnu BEIpaBHMBaHME He ykasaHo, mpenronaractcss PARA. Cnenyer
ITOMHUTh, YTO TOYHBII afpec Hayasla CETMEHTA JI0 ero 3arpy3Ky B IaMsITh He-
n3BecTeH. TUIT BBIpaBHUBAaHMS TOJBKO HAKJIaAbIBAaeT HAa HETO OrpaHUYCHME.

Tun xoMOMHALIMKM OTpeAesisieT BO3MOXHOCTb U CITOCOOBI OOBbeIMHE-
HUSI IPOTPAMMHBIX CETMEHTOB, UMEIOIIUX OJHO UMsI. MOTYT OBITh YKa3aHbI
cJeayIolMe 3HAYEHHUSI:

O PUBLIC — Bce cerMeHTHI ¢ OAHUM U TEM Xe UMEHEM
00BEIMHSIIOTCS B OMH HEMIPEPBIBHBIN cerMeHT. Bee
WHCTPYKIIWU Y TIOJISI TAaHHBIX HOBOTO CErMEHTa OyIyT
aJIpecoBaThCsl OTHOCUTEIBHO OTHOTO PETUCTPA CETMEHTA, a BCe
CMEIIEHUS OYAYT BEIYMCISITLCS OTHOCUTEIBHO Havyasia 3TOTro
CerMeHTa.

a STACK — Bce cerMeHTbI C OTHUM U TeM X€ UMEHEM
00BEIMHSIIOTCS B OIMH HETIPEPBIBHBIN CETMEHT. DTOT TUII
koM6uHanuu orinvaercst or PUBLIC nuiib Tem, uto
azpecalysi B HOBOM CErMEeHTe OyIeT BECTUCHh OTHOCUTEIBLHO
peructpa SS; peructp SP npu 3TOM ycTaHaBIMBaeTCs Ha
KOHell cerMeHTa. Takoi TUTT KOMOMHAIIUM OOBIYHO UMEIOT
cermeHTH cTeka. Tun komouHauuu STACK aBroMaTtryecku
obecreynBaeT MHULIMAIU3aMIO peructpoB SS u SP, u
OJIb30BaTelI0 Heo0sI3aTeIbHO BKITIOYATh B CBOIO ITPOTpaMMy
WHCTPYKIUM JUISI YCTAHOBKM 3TUX PETUCTPOB.

0 COMMON — Bce OHOMMEHHBIE CETMEHTBI 3TOTO KJlacca
OyayT 3arpykaThCsl B I1aMsITh, HAQUMHAsI C OJIHOTO ajipeca.
Takum crtoco6oM MOXHO (popMUPOBaATh OBEpJIEHHBIE
nporpamMmel. JIimHa 06y1acTv 3arpy3Ku paBHA JJTUHE
MaKCHUMAaJILHOTO 10 00beMy cerMeHTa. Bee anpeca B 3Tux
CEerMeHTax BBIYMCIISIOTCSI OTHOCUTEILHO OJTHOTO 6a30BOTO
anpeca. Eciiu HeKoTopble JaHHbIe OOBSIBJICHBI B 00JIee, yeM
OJIHOM CErMEHTE C KOHKPETHBIM UMEHEM U TUTIOM
kombuHauuu COMMON, naHHbIe, OOBSIBIICHHbIE
MOCJeAHUMU, 3aMENIAIOT BCe TIPEAbIAYIINE.

a MEMORY — mig Microsoft 8086 Object Linker (LINK)
nmojiHocThio coBrnaaaet ¢ TunmoMm PUBLIC. MASM
obecrieunBaeT OTAeabHBIN TUIT KoMOMHatmu MEMORY misa
coBMmecTuMocTu ¢ mporpammamu LINK, paznuyatommmu atu
TUITBI KOMOWHALIUU.

0 AT aapec — Bce METKM U afipecHbIE TTIEpEMEHHbIE CETMEeHTa
JIOJKHBI OBITH BBIYUCJIEHBI OTHOCUTEILHO YKa3aHHOIO ajgpeca.
Anpec MOXeT OBITh IIPEACTaBIICH JIFOOBIM TOITYCTUMBIM
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BbIPaXXEHUEM, HE COEPXKAIMM CChLIOK Briepen. CerMeHT ¢
STUM TUTIOM KOMOMHAIIUU OOBIYHO HE COMCPKUT
MTPOrPaMMHOTO KOJIa WJIM MHULIMATU3UPYEMBIX JaHHBIX, a
BKJTIOYAET B CeOs apecHble 3HaUeHUsI, (PUKCUPOBAHHBIC TS
BBIUMCIIMTEIEHON MaIllMHbI (HAaIIpuMep, aapec oydepa
BKpaHa).

Ecnu T koMOMHALIMKY He yKa3aH, CETMEHT HU C YeM He 00beIUHSIET-
csl M paccMaTpUBaeTCs KakK OTAe/IbHast MPOrpaMMHasl eIMHMIIA.

Kitacc cermMeHTa onpenesisieT mopsiIoK ClIeIOBAHUSI CETMEHTOB B IaMsi-
TU. CerMeHTbI OJIHOTO KJIacCa 3arpyXaroTcs B aMsTh OMH [TOCJIe APYroro 10
TOr0, KaK HAUHYT 3arpyKaThCsl CETMEHTHI JIPYTrOro Kiacca.

B xagecTBe Ki1acca cerMeHTa MOXET OBITh YKa3aH 10001 UaeHTU (KA -
TOp, Ha KOTOPBII pacIipoCTPaHSIOTCS BCe TPeOOBAHUS M OTPAaHUYCHUS SI3bIKA
Accembiiepa (B TOM 4UCJE YCJIIOBUSI YyBCTBUTEBHOCTU K peructpy). [lo-
CKOJIBKY KJIaCC CETMEHTa paccMaTpUBAETCSl KaK MIESHTU(MUKATOP, OH HE MO-
JKeT OBITh OTpe/iesieH Tae-110o ellle B IporpaMme.

Ecnu knacc He ykazaH, LINK konupyeT cerMeHThbI B MUCTIOJTHUTEJIbHBIU
¢aiin B TOM mocaenoBaTeIbHOCTH, B KOTOPOl OHM PACIIOJOXEHBI B OOBEKT-
HOM ¢aiisie. Dra MocIea0BaTeIbHOCTb COXpaHsieTcs 10 Tex nop, noka LINK
He 0OHapyXUT 2 WiIK 6oJiee cerMeHTa OIHOro Kiacca, nocje yero LINK Hayu-
HaeT o0beauHeHue cerMeHTOB. CerMeHThl OTHOTO KJlacca KOMUPYIOTCS B MO-
clieqoBaTe/ibHbIe OJIOKU UCIOJIHUTENbHOTO (haiiia.

Bce cerMeHTHI MMEIOT KJ1acc. CCFMCHTBI, IJIsA KOTOPBIX KJIACC HE YKa-
3aH, CYUTAKOTCA IIPUHAJICKAIIIMMU K KJIACCY C ITYCTbIM UMCHEM U KOIMHUPYIOT-
Cs B MMOCJICA0BATCJIbHBIC 0JIOKY ITaMSITH BMECTE C TAKUMU K& CerMEeHTaMM.

Yucao cerMeHTOB, MPUHAIIEXAIIMX K OMHOMY KJlaccy, He orpaHuye-
HO, HO MX CyMMAapHBIA 00bEM He JOJDKEH MpeBhIaTh 64K.

Eciu Ha Bxox mporpammbl LINK momaeTcsi HECKONIBKO OOBEKTHBIX
(baitnioB, npaBWIIbHOE KOJUPOBAHUE KJIACCOB CETMEHTOB BOOOIIE TOBOPsI HE
obecreynBaeT MpaBUIbHYIO TTOCAe10BaTeIbHOCTb CETMEHTOB B MCTIOTHUTEb-
HOM ¢aiiie, TaKk Kak 5Ta MOCJe0BaTeIbHOCTb B 9TOM CJIyyae 3aBUCHUT eIlle U
OT MOCJIEA0BATEIBHOCTH OOBEKTHBIX (DailIOB B KOMaHIHOM CTPOKE.

[Tyctp, Hanpumep, LINK o6pabarbiBaet 2 00beKTHBIX (aitna, 1-i1 u3
KoTophix comepxut 2 cermeHTa ¢ kiaaccamu CODE u STACK, a 2-it — ogun
cermeHT Kyacca DATA.

B ucnonHutensHOM (haiiie cerMeHThI Bcerma OyayT pacloIOKEeHBI B
nocnenoBareabHocT CODE, STACK, DATA. Ecinu, HanipuMep, IporpaMMu-
CTYy HEOOXOAMMO, YTOOBI CErMEHThI pacrojarajuch B MOCIEI0BATEIbHOCTH
CODE, DATA, STACK, emy ciieayeT co3naTb 00beKTHBIN (haiii, comepKaliuii
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(bUKTUBHBIE CETMEHTHI C TEMU XK€ UMEHaMU U TEMU Xe KjlaccaMu, HO pacro-
JIOXXEHHBIE B HY>KHOM €My MOpsiIKe, U B KoMaHIHOI cTpoke 3amycka LINK
yKazaThb €ro MepBbIM.

HcxomHas mporpamma, COOTBETCTBYIOIIAS TAKOMY OObeKTHOMY (haii-
JIy, MOXXET UMETb CJICIYIOIINIA BUII:

code SEGMENT PARA PUBLIC '"CODE’

code ENDS
data SEGMENT PARA PUBLIC 'DATA®
data ENDS
stack SEGMENT PARA STACK "STACK®
stack ENDS

DTOT IpUeM He MOXET OBbITh MCIIOIb30BaH AJISl IporpaMM Ha si3bikax C,
FORTRAN, PASCAL u BASIC, Tak KaK KOMOWJISITOPBI 3TUX SI3bIKOB CJIEHY-
0T OTpeAeSIeHHBIM COIIALIEHUSIM O TTOPSIIKE CETMEHTOB, KOTOPBI He Clemy-
€T HapyIlaTh.

Jpyrum crmoco6oM ynpasieHHs [TOCe10BATEIbHOCTbIO CETMEHTOB $IB-
Jigercs KoguposaHue onuuu /A MASM, kotopast npeanuceiBaeT MASM pac-
rosiaraTb CErMEHTHI B 00beKTHOM (haiiie B ajipaBUTHOM mnopsiake. CoueTaHue
onuuu /A ¢ GopMUPOBaHUEM TOCIEAOBATENbHOCTA (PUKTUBHBIX CETMEHTOB
MO3BOJISIET PEAJIU30BbIBATh JOBOJBHO CIOXHbIE CTpaTeruyd YyIpaBieHUs!
CTPYKTYPOIi UCTIOTHUTEIbHOTO (aiina.

B HekoTopbIX paHHUX Bepcusax MASM omius /A BKIIOYeHa TIO YMOJI-
YaHMUIO.

AnpekTtnebl PROC n ENDP

Jupextussl PROC u ENDP cinyxat njig onpenesieHUsT IIPOLEAYPHI.
[Ipouenypa npeacrapisieT cod00il HAOOP MHCTPYKIIUI U TUPEKTUB, 00pa3yio-
II1X HEKOTOPYIO ITOAIIPOrpaMMy B paMKaX KaKoro-jambo cerMeHTa.

ITpouenypa UMeeT CaemyrOLIUiA BU:

nmst PROC [[paccTosHue]]

npeanoxeHna

Mt ENDP

HupektiBel PROC 1 ENDP 0603HaualoT COOTBETCTBEHHO Havyajlo U

KOHeII MPOLeIypPhl U TOJKHBI ObITh TOMEYEHBI OJHUM U TEM XK€ UMEHEM, KO-
TOPOE CYMUTACTCS UMEHEM MPOLICTYPHI.

HeobGsa3arenpHoe paccrossHue MoxeT IpuHuUMaTh 3HadeHus FAR n
NEAR. Eciu atot napametp onyiieH, rpeamnosaraetcs NEAR.
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Mms iportiemypbl UMeeT aTpUOYTHl METKHM ¥ MOXKET OBITh MCITOJIb30Ba-
HO KakK OTlepaH]l B MHCTPYKLIMSIX ITePeXo/ia, BhI30BaX MU IIMKJIaX.

Bo3sBpar u3 npouenypsl 1oJkeH OBITh BeImonHeH nHCTpyKuueil RET.
ITpu 5TOM ClleayeT TOMHUTD, UTO aJipec BO3BpaTa BeIOMpaeTcs U3 cTeKa (B Co-
OTBETCTBUM CO 3HaYeHUsIMU peructpoB SS u SP). [Ins mpoueayp ¢ paccrosi-
Hrem NEAR aznpec Bo3Bparta COCTOUT TOJIBKO U3 CMEIICHUS U 3aHUMAeT B CTe-
ke 2 6atita. [Ansa FAR-npolienyp oH 3aHnMaet 4 6aiita cteka, BKIIto4ast B ce0st
6a30BbIi1 afpec (ComepKMMOe pETUCTPa CerMeHTa) U CMeIIeHUE.

JonyckaeTcsl BIOXEHHOCTb ITPOLIEIYD.

[Tpouieaype MOryT OBITh TTepeaaHbl MapaMeTpbl. Boobiiie roBopsi, repe-
Jlaya mapaMeTpoB U MX pacrio3HaBaHUE B MPOLIENype BO3IaraeTcsl Ha mporpam-
mucTa. Ho ripu cobtoaeHUM CTaHAapTHBIX COTJIAIlICHUI, TPUHSITHIX B SI3bIKAX
BBICOKOT'O YPOBHSI, MapaMeTphbl MPOLEAYPbl MOTYT ObITh OTCIEXKEHbI KOMaH-
noii TpaccupoBku cteka K SYMDEB.

CorylacHO CTaHIAPTHBIM COTJIAIICHMSAM TapamMeTphbl pa3MeIaloTcsl B
CTEKe, BEPX KOTOPOTO OIPEIesIeTcsl COAepKUMbIM peructpoB SP u SS.

[Ipumep niepenauyn mapamMeTpoB:

PUSH AX ;. 2-7 napameTp

PUSH BX . 1-7 napameTp

CALL addup

ADD SP,4 . YHUYTOXEeHWe napameTpoB

addup PROC NEAR . agpec Bo3BpaTa and NEAR - 2 GaiTa
PUSH BP ;. coxpaHeHue 6as30BOro ykasaTens

MOV  BP,SP . 3arpyska 6a30BOro perucTpa

MOV  BX, [BP+4] ; agpec 1-ro napameTpa

MOV AX, [BP+6] ;. agpec 2-ro napameTpa

POP  BP

RET addup ENDP

M3 aToro mpuMepa siCHO, YTO aJipec BO3BpaTa 3alIOMUHAETCS B BEPXYIII-
Ke CTeKa Iepes mapaMeTpamMu (CTEK «pacTeT» OT OOJIBIINX aApecoB K MaJIbIM).

Ecnu 6n1 mpouienypa cnenuduunponaia paccrosiaue FAR, agpec Bo3-
BpaTa 3aHs1 ObI 4 OaiiTa, a CMeIleHue T 1-Tro mapaMerpa COCTaBMIO ObI 6
6aiToB.
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Avpexktnea ASSUME

CuHTaKcuc:

ASSUME perucTp-cermeHTa:uMa-cermeHTa. . .
ASSUME NOTHING

HupextnBa ASSUME ycTaHaBinBaeT perucTp cerMeHTa B KayecTBe
YMaJTYMBAEMOTO PETUCTPa CETMEHTA IS apecallii METOK U TIepeMEHHBIX B
YKa3aHHOM cerMeHTe wiu rpymre. [locienyolniye CChUIKA K MeTKE WU Tepe-
MEHHO IMPU OTCYTCTBUM SIBHBIX YKa3aHUI pa3pelialoTcsi OTHOCUTENIbHO AaH-
HOTO PerucTpa cerMeHTa.

B kauecTBe perucrpa cermeHTa MOTYT ObITh yKa3aHbl CS, DS, SS unu

ES.
B KauecTBe UMEHU CETMEHTA MOXET OBITh CIIELUPUIIUIPOBAHO:
O MMs cerMeHTa, MpenBapUTEIBHO OIpeeIcHHOE TUPEKTUBOM
SEGMENT.
O WMs1 rpyTIInbl, MpenBapuTeIbHO ONPeAeICHHOE TUPEKTUBOM
GROUP.

O KimoueBoe ciioBo NOTHING.

Hannuue xmoueBoro cioBa NOTHING oTMeHsIeT TeKyLIMil BbIOOD
KOHKPETHOTO PerncTpa cerMeHTa Wu TEKYIIUH BbIOOp BCEX PETMCTPOB Cer-
MEeHTa (IU1s1 BTOPOii (G OPMBbI TUPEKTUBBI).

Br160op perncrpa cerMeHTa 1o YMOITIaHUIO B OTACTBHOM TTPEUTOXKEHUN
s13bIKa AcceMOiIepa MOXeT OBITh OTMEHEH TTPY ITOMOIITY OTlepaTopa MepeKITio-
YEHUS cerMeHTa (:).

Avpexktnsa GROUP
CuHTaKcuc:
M GROUP wms-cermeHTa, . . .

HupextuBa GROUP o603HayaeT, YTo OMUH WK HECKOJIBKO CETMEHTOB
C YKa3aHHBIMM UMEHaMU JIOTUYECKU OOBEANHSIIOTCS B TPYIIY C TaHHBIM UMe-
HEM, YTO MO3BOJISIET apecoBaTh BCE METKU M TIEPEMEHHBIE B 3TUX CETMEHTaX
OTHOCHUTEJIbHO HavaJia TpyTIIibl, a He HavyaJla COAepIKalllero ux cermeHra. Mmsi-
CerMeHTa MOJDKHO OBITh MMEHEM CEerMeHTa, ONpPeNeIEHHOTO IMPEKTUBOM
SEGMENT, unu SEG-BbeipakeHueM. OHO JOKHO ObITh YHUKAJIbHBIM.

JdupextruBa GROUP He BauseT Ha NOPSIIOK 3arpy3Ku CETMEHTOB, KO-
TOPBII 3aBUCUT OT KJIACCOB CETMEHTOB M MX PACIOJIOXEHUS B 0OBEKTHOM
aiine.
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CerMeHTHI OTHOM IPYIIITHI He 00s13aTeIbHO OYIyT 3aHUMATh HETIPEPhIB-
HyI0 00J1acTh TaMsATH. OHU MOTYT OBITh TTEPEMEIIaHbl C CETMEHTaMU, He TTPH-
HaJICXaIIMMK 3TOi rpymie. OMHaKO, pACCTOSTHHE B OaiTax MEXIy ITepBBIM
6aiiTOM TEepBOTO CErMEHTa TPYIIBI U IMOCICAHUM OAWTOM ITOCIIEIHETO Cer-
MEHTa TPYIIIBI He JOJDKHO TpeBbIath 64K. TakuM 06pa3oM, eciii CerMeHTHBI
IPYIIIBI PACIOIOXEHBI TOCISI0BATeILHO, TPYIIIa MOXET 3aHUMAaTh 10 64K
oTiepaTMBHOM TTaMSITH.

HMmena rpynn MoryT ucnojib3oBathcst B AupekTuse ASSUME u B kaye-
cTBe npedukca onepaHaa oneparopa NePeKIOUeHusl CErMeHTa ().

MM rpyniibl MOXET NOSIBUTLCS TOJIBKO B ogHol nupektuse GROUP B
rcxonHoM ¢aiine. Ecau K rpynie npuHauiekaT HeCKOJIbKO CETMEHTOB B HC-

XOMHOM dhaiisie, Bce MX UMeHa JOJDKHBI ObITh YKa3aHbl B OJHON AUPEKTUBE
GROUP.

AuvpekTtnsa END

CuHTaKcuc:

END [[BbipaxeHwue]]

HupektrBa END o6o3HavaeT KoHel MomayJisd. AcceMOyiep UTHOPUPYET
BC€ MPEUIOKEHUS, CAEAYIOLINUE B UCXOAHOM (haiisie 3a 3TON TUPEKTUBOM.

Heob6s3arenbHoe BeIpaskeHUE ONpenesisieT TOUKY BX0/Ia MpOorpaMMbl, B
KOTOpYIO OyIeT IMepeIaHo yrpaBeHUe MPY 3aITycKe MporpaMMBbI Ha cveT. 3Ha-
YeHWEM 3TOTO BBIPAXXEHMS HOJDKEH OBITh alpec B OMHOM M3 MPOTPaMMHBIX
CErMEHTOB TJAHHOTO MCXOIHOTO (haita.

Ecnu BIpaskeHMe ONyIIeHO, TOUYKA BXOJa He OTpeneIsieTcs.

[1py monbITKE BBIMIOJIHEHUS IPOrPAMMBI C HE3aJJaHHOU TOYKOM BXoAa
MOTYT BO3HUKATh OIIMOKM, no3ToMmy nupektBy END 6e3 nmapameTpoB peko-
MEHJIyeTCSl KOAWPOBATH JIMIIb C CETMEHTAMM, CONEPXKAUIUMU TOJBKO MOJIS
JTAHHBIX.

B wncxomHOoM (l)afme MOXET OBITh OIpe€acjcHa TOJbKO OAHA TOYKa
BXoza.

AvpekTtnebl ORG 1 EVEN

Hupextusel ORG 1 EVEN no3BoJiI10T 3a1aBaTh aapec mamsTv, Hauyn-
Hasi ¢ KOTOPOro OyayT pacnoJiaraTbCsi MOCAEAYIOIIe UHCTPYKIUU MTPOLIECCO-
pa.

HupektuBa ORG nmeeT cineayroniuii opmar:

ORG BbipaxeHue
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3HaYeHNWEe YKa3aHHOTO BBIPaXEHUs TTPUCBAMBACTCST YKa3aTeio MO3M-
LIMU, ¥ aJipeca MOCIeAYIOUUX MHCTPYKIMI U JaHHBIX OYIyT HAUMHATHCS C HO-
BOT'O 3HAYCHUS.

3HayeHNEM BBIpaXKEHUs IOJDKHO OBITh aOCOJIIOTHOE YMCIIO, TOYHEe,
BCE MCIMOJIb3yeMble B HEM MMEHA JIOJDKHBI OBITh U3BECTHBI Ha 1-M mpoxome
Accembnepa. B kauecTtBe sjeMeHTa BbIpaXKEHMSI MOXET ObITh MCITOJb30BaH
3HaK yKasaress mosuunu ($), 0603HavaIoNINii €ro TeKylee 3HaYeHHE.

IIpumep:
ORG 120h
MOV AX, BX

B atoM npumepe uHctpykuus MOV Oyner HaunHathbes ¢ Gaiita 120h
TEKYIIIero CerMeHTa.

Hupextusa EVEN umeer cienyroiuit popmar:
EVEN

HupextuBa EVEN BbipaBHMBaeT cieaylolllee 3a Heli MoJie JaHHbIX WX
MHCTPYKIIMIO 110 TPaHUlIe CJI0Ba, TO €CTh, 110 YeTHOMY anpecy. Eciu Tekyiee
3HAUYeHUE yKazaTeJisl MO3UIIMK HEeUETHO, IUPEKTUBA YBEJIUUMBAET €ro 3Have-
Hue Ha 1 u reHepupyet uHcTpykKuuio NOP (Her onepauuu). Eciau Tekyiiee
3HAUYeHUE yKaszaTessl MO3UIMU yXe YeTHO, HUKAKUX JeHCTBUII He MPOU3BO-
JTATCA.

Jupextua EVEN He 10oKHA MCITOJB30BaThCSl B CETMEHTAX C TUIIOM
BoipaBHUBaHMST BYTE.

YCAOBHbIE AUPEKTUBBI

S3bIK acceMbiiepa BKJIIOYAET B ce0sl YCIOBHbBIEC TUPEKTUBBI IBYX TUIIOB:
IUPEKTUBBI YCJIOBHOIO acCeMOIMPOBAHUS U IUPEKTUBBLI YCIOBHOM reHepa-
LI OLINOOK.

JlupeKkTrBa YCJI0BHOIO acceMOJIMpPOBaHMsI 00eCIIeurMBaeT acCeMOIupo-
BaHUe 0JIoKa MPEeATOXEHUI JUIb B TOM cydae, eCii UCTUHHO 3aJaHHOe B
NIUPEKTUBE YCIOBUE.

JupeKTrBa yCIOBHOM TeHepalliy OIIMOKY TTPOBepsIeT 3aJaHHOe B Helt
YCIIOBUE Y TEHEPUPYET OIIUOKY, TO €CTh, (POPMUPYET COOOIIIEHHNE B IMCTHHTE
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nporpaMmmbl 1 obecrneynBaeT Koo BO3BpaTa, COOTBETCTBYIOLIMA HaIUYUIO
OIIMOKY B UCXOTHOM TE€KCTE, €CJIM 3TO YCJIOBUE UCTUHHO.

JMpeKTUBbl 000MX TUTIOB MPOBEPSIOT YCIOBUSI BPEMEHU acCeMOIMpo-
BaHus. OHU HEe MOTYT aHAJIM3UPOBATH YCJIOBUSI BPEMEHU BBITIOJTHEHUS, TaK
Kak TOC/eIHUE HE MOTYT ObITh BBIYMCIIEHBI 10 TOTO, KaK MporpaMmMa HauHeT
BBITIOJTHSITBCSI.

B ycnoBusix monmycTUMBI JIMIIbL BbIpaxkeHHUsl, MpeodpasyeMble B KOH-
CTaHTBI TIPU acCeMOIMPOBAHUM.

ANPEKTUBbI YCAOBHOTO AICCEMBAUPOBAHUS

JMpeKTUBBI YCIOBHOTO acCeMOJMPOBAHUS TIO3BOJISIIOT B HEKOTOPOiA
CTEeTICHU YTIPABJISATD IMPOIIECCOM acCeMOIMpoBaHus. B 3aBucMOCTH OT 3Haye-
HMI YCIIOBUI BpEMEHM acCeMOJIMPOBaHMSI, TTIPOBEPSIEMBIX 3TUMM TUPEKTHUBA-
MU, MaKpoacceMOJiep MOXET IIPOITyCTUTh 00pabOTKy LieJIoro 0J10Ka Mpeaio-
XKeHMIi Wi 00paboTaTh BMECTO HETO Ipyroi (aJbTepHAaTUBHbIN) OJIOK.

Brok nipemyioxkeHMit yCIOBHOTO acCeMOJIMPOBAHMSI UMEET CIICIYIOIINIA
OOLLIMI BU;

ﬂMpeKTMBa—yCﬂOBHOFO—aCCeM6ﬂMpOBaHMﬂ

JIMpeKTHBa-yCJIOBHOr0-acceMOIMPOBAHMS 33/1a€T YCJIOBYE, TIPU UCTUH-
HOM 3HAYeHUHU KOTOPOIo OYAYT acceMOIMPOBATLCS MPEIIOKEHUS, PACIIOJIO-
JKEeHHBIE HEIOCPEICTBEHHO MOCJIC TUPEKTUBEI U 10 KimodeBoro cioBa ELSE,
WJIN, €CJIA OHO OIYIIEHO, 10 KoHIIa 610Ka, o6o3Hagyaemoro ENDIF. Eciu yc-
JIOBUE HE BBITIOJHSIETCSI, aCCeMOIUPYETCsl IPyIIia MpeaoXeH!ii, paciosio-
xeHHas Mexny kmoueBbiMu cioBamu ESLE 1 ENDIF, a eciin ELSE orrytiie-
Ho, MASM mponyckaer 6J10K.

JlomyckaeTcsl BIOXKEHHOCTb IUPEKTUB. MakcuMalibHas TIyOHrHa BJIO-
XKeHust — 255.

B KkauecTBe I[l/lpeKTI/lBM-yCJIOBHOl‘O-aCCCMGHHpOBaHHH MOTI'YT 3a1aBaThbCA
KOHCTPYKIIMH, MTPUBECACHHBIC HNKEC.
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D,I/IpCKTI/IBLI YCJIOBHOTIO aCC6M6J'[I/IpOBaHI/IHI

IF BbipaxeHne
IFE BbipaxeHue

IF1
IF2
IFDEF wuwmg
IFNDEF wmga

IFB <aprymeHT>
IFNB <aprymeHT>
IFIDN <aprymeHT-1>,<aprymeHT-2>
IFDIF <aprymeHT-2>,<aprymeHT-2>

B cniyuae nupextussl IF 6510k accemMOmmpyeTcs, eciiy yKa3aHHOE BEIpa-
>XeHue uctuHHo (He Hynb). s nupexktuBsl IFE 610k accemOnupyercs, eciu
BbIpaXkeHME JIOXKHO (HY/b). BbhIpaxkeHue JOJKHO MMETh aOCOJIIOTHOE 3Haue-
HUE U HE MOXET CO/IepKaTh CChLIOK BITEPEI.

Hupexktusbl IF1 1 IF2 npoepsitor HoMep mpoxoga Accembiepa u
obecneynBaloT 00padboTKy Osoka Toabko Ha 1-m (IF1) mnu Tonpko Ha 2-M
(IF2) mpoxoge.

[TpuMmep (BblAaya cOOOILIEHUIT HA KOHCOJIB):

IF1

%0UT Pass 1
ELSE

%0UT Pass 2
ENDIF

Hupextussl IFDEF u IFNDEF nposepsitor, orpeiesieHO Ju B Tpo-
rpamme ykazanHoe ums. IFDEF oGecnieunBaeT acceMOImpoBaHue, €CIu 3TO
nMsI oIIpeiesieHo Kak MeTKa, mepemeHHast wim cuMBoi, IFNDEF — eciim nmst
He ompezesieHO. 3aMeTUM, YTO €CJIM B KauecTBe MMEHM 3aJlaHa CChIJIKa BITe-
pen, OHa cYMTaeTCs HeolpeAeeHHOUW Ha 1-M MpoXoje W OIpeneeHHON Ha
2-M.

HMMeHa MOXHO OMNpeesisiTh He TOJbKO YKa3aHUEeM UX B COOTBETCTBYIO-
el MO3ULIUM NP MHEMOHUKE MHCTPYKLIMU WU TUPEKTHUBAX OMpeAeaeHUs
MamMsITH, HO B oniuu Accembiiepa /D, 4To mo3BoJisieT ynpaBisiTb COCTABOM ac-
ceMOJIMpyeMoii mporpaMMbl 6e3 U3MEeHEHUsT UICXOIHOTO (aiia.

Jupextussl IFB 1 IFNB nipoBepsiioT 3HaueHMe yKa3aHHOTO apryMeH-
Ta, TPAKTYeMOTI'0 KaK CTpOKa CUMBOJIOB, 1 BBI3BIBAIOT acCEMOIMPOBaHUE 0J10-
Ka, eciau aprymeHT sBisercs: npooesoMm (IFB) wiau otnuueH ot mpobGena
(IFNB). ApryMeHT MOXeT ObITb UMEHEM, YMCJIOM WU BbIpaxkeHneM. CKoOKU
< ¥ > 00s13aTebHbI.
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Hupektusbl IFB u IFNB BBefeHbI Ij11 MCIOJIb30BaHUS UX B MaKpo-
ONpeaesIeHUSIX, TIe OHU MOTYT YIIPABJISATb YCJIOBHBIM acCEMOIMPOBAHUEM, OC-
HOBBIBasICh Ha TOM, 3aJlaH WIM HET IMapameTp MakpoorpeneieHus. B atom
cjlyyae B KauecTBe apryMeHTa CjeyeT 3aaBaTh OJUH U3 (popMaibHBIX Mapa-
METPOB MaKpOOIpeaeIeHUSI.

Hupextussl IFDIF u IFIDN cpaBHUBaIOT crieliM(pUIIMPOBaHHBIC JUIS
HUX apryMEHTbI, KOTOPbIe TPAKTYIOTCSI KaK CHUMBOJIbHBIE CTPOKM (C y4ETOM
perucTpa), U BBI3BIBAIOT acceMOaMpoBaHUE OJl0Ka MPU MX MIEHTUYHOCTH
(IFIDN) nnu HenneHtTuaHOCTH (IFDIF). AprymMeHTbl MOTYT OBITH MMEHAMMU,
YypCcJIaMU UK BeIpakeHusMu. CKoOku < 1 > 00s13aTelIbHbI. APIYMEHTHI pa3-
JEJISTIOTCS 3aMSITOM.

Hupektusbl IFDIF u IFIDN BBeneHb! U151 UCIIOJIb30BaHUSI X B MAKPO-
ONpeaesIeHUsIX, Tlle OHM MOTYT YIPaBJISATh YCIOBHBIM acCeMOJMPOBAHUEM,
aHaJIM3UPYs 3HAYEHUsI MepeaaBaeMblX B MaKpooTpeaeeHre nmapameTpoB. B
3TOM cJlydyae B Ka4ecTBe apryMEHTOB CJelyeT 3a1aBaTh (hopMaJibHbIE MapaMe-
TPBI MAKPOOTIPEIeICHMSI.

AVpeKTnBbl YCAOBHOM reHepaLum olumbokK

Hcnonb3oBaHue IUPEKTUB YCJIOBHOM TeHepaluy OlMOOK MO3BOJISET
KOHTPOJIMPOBATh CUTYyallMW, HE HAIEAIINE OTPAXEHUSI B CUHTAKCHCE SI3bIKa
AcceMb0iepa.

Hanpumep, mpu moMoIy Takoi AMPEKTUBBI MOXXHO BBI3BaTh reHepa-
LU0 COO0IIeHUS 00 O1IMOKe U, COOTBETCTBEHHO, YCTAHOBKY MUHUMAaJIBHOTO
KOZIa BO3BpaTa TPAHCISATOpA B CiIyyae MCIOIh30BaHUS peructpa AX, 4To ¢
TOUYKH 3pEHMSI CUHTaKCHCa He SIBJISIETCST OIIMOKOM, HO MOXET ObITh HEIOITyC-
THUMO TI0 JIOTMIKE TTPOTPAMMBI.

O06paboTKa 110001 AUPEKTUBHI YCIOBHOU reHepallii OLIMOO0K, KpoMe
.ERR1, ¢ UCTUHHBIM YCJIOBUEM 3KBUBAJICHTHA PACIO3HABaHMIO (haTaabHOM
oILIMOKM (C KOIOM Bo3Bpara 7), mpu kotopoit MASM yHUUYTOXaeT 00BEeKTHbII
aiin.

dopmaThl IUPEKTUB M COOTBETCTBYIOIIME WM coobOlieHus MASM
MPUBEICHBI HUKE.
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JIMpeKTUBBI YCIOBHOM TeHEPaIMK OIIMOOK:

CuHTaKcuc HoMmep v TekcT coobuenus

ERR1 87 Forced error - pass 1

ERR2 88 Forced error - pass 2

ERR 89 Forced error

ERRE BbipaxeHune 90 Forced error - expression equals 0
ERRNZ BbipaxeHwue 91 Forced error - expression not equals 0
ERRNDEF umga 92 Forced error - symbol not defined
ERRDEF wnms 93 Forced error - symbol defined

ERRB <cTpoka> 94 Forced error - string blank

ERRNB <cTpoka> 95 Forced error - string not blank

ERRIDN <cTpoka-1> 96 Forced error - strings identical <cTpoka-2>
ERRDIF <cTpoka-2> 97 Forced error - strings different <cTpoka-2>

Jupektusa .ERR obecrnieunBaeT 0e3yCIIOBHYIO TeHepalrio COOOIICHUS
00 ommbke. [lupektuBsl .ERR1 1 .ERR2 Takxe 6e3yciOBHO BO3IEHCTBYIOT
COOTBETCTBEHHO JIWIIIb Ha 1-ii 1 2-1 ipoxon TpaHcasitopa. Jlupektusa .ERR1
BBI3bIBAET He (haTabHYIO OIIMOKY, a MpeayTpekaeHre.

Hupextusbl .ERRNZ u .ERRE BbIUUCIISIOT 3HaY€HNE YKAa3aHHOTO BhI-
paXKeHUs 1 00eceurBaloT MOSIBJIEHNE COOOIEHNsI 00 OLIMOKE COOTBETCTBEH-
HO B citydae ucTuHHOCTH (1) mau goxHocTH (0) 3TOro BeIpaxKeHusl.

Hupektrua .ERRDEF obecrnieunBaet nosipjieHue (paraaibHON OMIMOKY,
KOTrJa yKa3aHHOE UMSI OTIPEJIEJIEHO B IPOrpaMMe KaK METKa, MepeMEeHHAas WIn
cuMmBol, a nupekTuBa .ERRNDEF — xorga ums eie He onpeneneHo. Eciu
3TO UMS SBJISIETCS CCHIJIKOM BIIEPEN, OHO CUMTAETCS] HEOTIPENEIEHHBIM Ha 1-M
MPOXOJIE U OMpPEeJIeHHbIM Ha 2-M. DTU AUPEKTUBbLI paboTaloT Ha 1-M mpo-
XOJI€.

Hupextussl .ERRB 1 .ERRNB aHanu3upyoT yKazaHHYIO CTPOKY U
00ecIeynBaT TeHepalluio COOOIIeHHST 00 OIMOKe, €CJIM 3Ta CTPOKa COOT-
BETCTBEHHO COJCPKUT BCE MPOOETBI WM HET.

Jupextusbl .ERRIDN u .ERRDIF BbI3bIBalOT nosiBaeHue (aTalbHOU
OIIMOKM, €CJIM YKa3aHHbIE CTPOKM COOTBETCTBEHHO WIEHTUYHBI WU pa3-
JINYHBI.
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MakpocpeacTsa

Makpocpenctsa si3bika AcceMOiepa Mo3BOJISIIOT (HOPMUPOBATH B UC-
XOIHOW TIporpaMMe OJIOKM MpeIIoXeHUN (MaKpoomnpeaeaeHus), MMerolue
OJIHO O0lIee UM, U 3aTeM MHOTOKPATHO MCITOJIb30BaTh 3TO MMS JUIS TIpe-
cTaBjieHus1 Bcero Osoka. B mpoiiecce accembaupoBanuss MASM aBromaTuue-
CKU 3aMelllaeT KaxJI0e pacro3HaBaeMoe MakKpouMsl (MaKpoKOMaHy) Mmocie-
JIOBaTEJIbHOCTBIO TIPEJIOKEHU B COOTBETCTBMM C MaKpOOIpeaeIeHUEM, B
pesyJabTare yero hopMupyeTcss MaKpopacluiupeHue.

MakpoKkoMaH/Ia MOKET BCTPEUaThCs B UCXOTHOM IPOTpaMMe CTOJIbKO
pa3, CKOJbKO 3TO Heobxomumo. MakpooIpeaeieHne B MCXOTHOM aiiie
JIOJIKHO TIPEAIIeCTBOBATh €ro MepBOMY MCITOJIb30BAaHWIO B MaKpOKOMaHJe.
MakpoornpeaeneHrne MOXeT Kak HEITOCPeICTBEHHO HAXOAUThCS B TEKCTE TTPO-
rpaMMBbl, TaK M MIOAKIII0YaThes u3 apyroro daitna nupektusoit INCLUDE.

B makpoormnpeneieHre MOTYT OBITh TTepeIaHbl MapaMeTphl, KOTOPhIC
MOTYT YIIPaBJISTh MAaKPOTIOACTAHOBKOM WJIU 3amaBaTh (hparMeHTHI TEKCTa.

B nporpamMme Ha A3BIKE AcceM6nepa MaKpOKOMaHAbI BBITIOJITHAKOT B
eJIOM T€ XK€ (1:)}7HK]_[I/II/Ij 4YTO M Mpoucaypnl, TO €CTb, 0o0ecrneynBalOT MHOTO-
KpaTHO€ U (l)yHK]_[I/IOHaJ'II)HO 3aKOHYEHHOE JICVCTBUE C nmapaMEeTpuiYCCKUM YII-
paBJICHUCM.

Paznuyue 3akiouaercs B CJICOYIOIICM:

0 IIporuenypa MpUCYTCTBYET B UCXOAHOM ITporpaMMe OIMH pas,
TOTJa KaK TeJI0 MaKpooTmpeaeaeHus 1y0IupyeTcst CTOIBKO pas,
CKOJIbKO COOTBETCTBYIOIIMX MAKPOKOMAaH]I CONEPKUT
WCXOIHBIN (hait.

0 TekcT npolenypbl CTaTUUeH U HEM3MEHEH B TO BpeMsl, Kak
COCTaB MaKpOpacCIIMPEeHUsT MOXET 3aBUCEThb OT MMapaMeTPOB
MakpokoMmaHabl. CenyeT IOMHUTh, YTO TTapaMeTPhI
MaKpOKOMaH/Ibl — 3TO 3HaUECHMS BPEMEHU acCeMOIMpPOBaHMS,
a TlapaMeTphbl TTPOLIeAYPhl TPUHUMAIOT KaKHe-TO
onpeesIeHHbIC 3HAUCHUS JIMIIb B TIPOLIECCE BHITIOJTHEHUS
MPOTPAMMBI.
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MakpoaAupeKTuBbl

MakpoornpeeneHue NpeacTapisieT co00i 610K UCXOMHbBIX MTPeIoXe-
HuMi, HaunHatomuiica nupektrBoit MACRO 1 3akaHYMBAIOIIUIICS TUPEKTHU -
Boit ENDM. ®@opmat MaKpoompeaeieHHS:

nms MACRO [[dopmanbHbii-napameTp, . .. 1]
npeiNoXeHNs
ENDM

HMmeHeM MakpoonpeaeIeHUsT CUMTAETCS MMsI, YKa3aHHOE B IUPEKTUBE
MACRO. OHO 0XHO OBITh YHUKAJIBHBIM U UCITOJIb3YETCS B UCXOHOM (haii-
JIe UTSl BBI30Ba MakpooripeneieHus. @opMmalibHble TapaMeTphl TPEACTABIISIOT
€000l BHYTPEHHHNE MO OTHOIICHUIO K TaHHOMY MaKpOOTpeaeeHUIO NMEHa,
KOTOPBIE UCITOJIBb3YIOTCS Ul 0003HaUeHMST 3HAUeHUH, TepeaBaeMbIX B MaK-
poorpeneneHre MpU €ro BbI3oBe. MoxXeT OBITh OIpenesieHO Ji000e YKCIIO
(opMabHBIX TTapaMeTPOB, HO BCe OHU JOJDKHBI TTIOMEIIAThCS Ha OJHOM CTPO-
K€ U pa3aesiThCs 3aIISITEIMU (€CIU X HECKOJIBKO).

B Tesre MakpoonpeneaeHus JOIMyCTUMBI JTIOOBIC TIPEIIOKECHUS SI3bIKa
accem0OJiepa, B TOM YHUCIIe M IPyTUe MaKpOMWPEKTUBBL. omycTumo Jo6oe
quCIo pemiokeHni. Kaxmaplid opMalibHBIN TapaMeTp MOXET ObITh HCITOJb-
30BaH JII0OOE YUCIIO pa3 B 3TUX MPEIUTOKEHUSIX.

MaxkpoorpeaeaeHIs MOTYT OBITh BIOXEHHBIMU, TO €CTh, OTHO MaKpO-
oIpenesieHe MOXET colepxKaTrhesa B ApyroM. MASM He oOpabaThIBacT BJIO-
JKEHHbIE MaKpOOMpeIeIeHUs 10 TeX Mop, ToKa He OyIEeT BbI3BAHO BHEIIHEE
MakpoortpezaeseHue. [loaTroMy BiiokeHHOE MaKpoormpeaeIeHUue He MOXKET
OBITH BBI3BAHO JIO TEX ITOP, ITOKA XOTS OBl OAWH pa3 He ObLIO BEI3BAHO BHEIII-
Hee MakpoornpeneseHue. [1yornHa BIOXKXKEHHOCTH MOXKET OBITh IIPOU3BOJILHOMN
¥ OTPaHUYMBAETCS JIMIITH pa3MePOM JOCTYITHOM IIPH aCCeMOIMPOBAHNY TTaMSI-
TH.

MakpoorpeeaeHusI MOTYT COAepKaTh BHI3OBHI APYTUX MaKpOOTpee-
neHuii. Takue BIOXEHHBIE MaKPOBBI30BBI 00pabaThIBAIOTCSI TaK Xe, KaK U
JIpyTre MaKpOBBI30BbI, HO JIUIIb TOT/A, KOT/Ia BEI3BAHO BHEITHEE MaKPOOTIpe-
JieJIeHue.

MakpoornpeaeneHus MOTYT ObITh PEKYPCUBHBIMU, TO €CTb, BbI3bIBATh
caMu ce0sl.
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MASM acceMOaupyeT NpeioKeHUs TeJla MAaKpOOTpeaeeHUS TOJIbKO
MPpY MaKpPOBBI30BE U TOJIBKO B TOM TOUKE MCXOMHOTO (haiisa, rae 3TOT BbI30B
nMeeT Mecto. Takum obpa3om, Bce apeca B acceMOJUpPyeMOM Kojie OymyT
CBSI3aHbl C TOYKOI MakpoOBbI30Ba, a HE MECTOMOJOXEHUEM MaKpooIpeee-
HMs1. Makpoornpe/esieHre caMo 1o cebe HUKOTAa He acceMOaupyeTcs.

Crnenyer coOJyirogaTh OCTOPOXHOCTH TPU KCIIOJb30BaHUU CJIOBA
MACRO nocne nupektuB TITLE, SUBTTL u NAME. Tak kak nupekTvBa
MACRO «11epekpbIBaeT» 3TU TUPEKTUBBI, MCIOJb30BaHUE TAKOTO CJI0BA T10-
cJie yKa3aHHBIX TUPEKTUB MTPUBEIET K TOMY, YTO AcceMOJiep HauHeT co3/1aBaTh
makpo ¢ nmeHamu TITLE, SUBTTL unu NAME. Hanpumep, npemioxeHue

TITLE Macro File

MOXeT OBbITb BHECEHO B MCXOMHBIN (hail IIsl co3maHus 3arojioBKa
«Macro File», Ho B pe3yibrare OyaeT co3AaHO MaKpOoOoIIpeaeeHe ¢ UMEHEM
TITLE, umeroniee dopmanbHbiii mapametp File, a, mockoabKy B 3TOM ciiydae,
04YeBUIHO, He OyneT npeaycMoTpeHa nupektrBa ENDM, 3akphiBaroiast Mak-
pooripeneaeHue, OyIeT CKOpee BCero reHepupoBaThbcsl COOOIeHHEe 00
ouroke.

Crnenyet NoMHUTb, 4T0 MASM 3ameliiaet Bce BXOXXAEHUSI UMeHU hop-
MaJIbHOTO MapaMeTpa B TeJle MaKpOOoTpeieaeH s ero GakTUIeCKUM 3HaYeH U -
€M, JIaxke ec/ii TPOrpaMMUCTY 3TO He Hy>kHO. Hanpumep, eciiu popManbHbIit
napameTp umeet ums AX, B reHepupyeMoM MakpopacuimpeHun MASM 3ame-
niaet Bee BxoxaeHus AX Ha 3HaueHMe akTryeckoro napamerpa. Eciau xe no
JIOTMKE MaKpOOTpeIeleHns] He0OX0ANMO UCIToNIb30BaHue peructpa AX, a He
OJHOMMEHHOro (hOpMaJbHOTO MapaMeTpa, KO MaKpOPACLIMPEHUS MOXET
ObITb HEKOPPEKTHBIM.

MakpoornpeaeeH!sI MOTYT ObITh TiepeorpeneaeHbl. [1py 9ToM MOXHO
He 3a00TUTBCS 00 ymaJeHUU U3 UCXOAHOTO (haiisia ImepBoro Makpoormpeiese-
HMS, TaK KaK Kaxao0e CcJieAyrolnee MaKpooIpeeIeHue aBTOMaTUIeCKU 3aMe-
IIaeT Mpeablaylee MakpooIpeaeeHre ¢ TeM Xe nMeHeM. Eciiu iepeorperne-
JICHWE COBepIlaeTcsl BHYTPU CaMOTO MaKpooTIpeaesieHUs], HeoOXOIUMO
TMOMHUTD, UTO MeXay nupektuBamu ENDM, 3akpbIBaloiiuMu cTapoe 1 HOBOe
MaKpoOoTpeieIecH!sI, He JOKHO HaXOAWThCS HUKAKMX CTPOK. Hampumep,
cienyloliee rmepeonpeaeeHue HEKOPPEKTHO:

dostuff MACRO
dostuf MACRO

ENDM

7 OwnboyHas cTpoka
ENDM
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MaxpooripeesieHue MOXeT OBITh BBI3BaHO B JIIOO0I MOMEHT ITPOCTBIM
yKa3aHWEM er0 MMEHM B UCXOIHOM (aiiyie (MMeHa Makpo B KOMMEHTapHsIX
UrHOpupyoTcst). MASM Ipu 3TOM KOIUPYET MPEIIOKCHUST MaKpOOTIpeIesie-
HMSI B TOYKY BBI30Ba, 3aMeIasi B 3TUX MPEUTOXEHUSIX (DOPMabHBIC ITapaMeT-
pBI Ha (haKTUIECKHE ITapaMeTpPhl, 3aIaBacMble TTIPU BHI30OBE.

OOmmii BUa MaKpOBBI30OBa:
Mg [[pakTuyeckuin-napameTp, . .. 1]

WM noJkHO OBITh UMEHEM paHee OIpeaeJIeHHOTO B UICXOAHOM (aiiie
MakpoornpeneneHuss. MakTnyeckuM mapamMeTpoM MOXKET OBbITb MMsI, YMCIIO
WIN Apyroe 3HayeHue. JJomyctuMo Jiroboe yuciio (pakKTUIecKuX mapaMeTposB,
HO BCE OHU JOJIKHBI TOMEIIAThCs HA OJHOM CTPOKe. DIIEMEHTHI CITMCKa mapa-
METPOB JIOJIKHbBI pa3aeIsiTbCs 3aIsSIThIMU, IpobeaaMmu, win TAB-cuMBoaaMu.

MASM 3ameniaet nepBbiit hOpMabHbII MTapaMeTp Ha MepBblil hakTr-
YECKUH MapameTp, BTOpoii GopMaibHbIN MapaMeTp Ha BTOPOii haKTUYeCKuit
napameTp. Ecnu dakTrueckux napaMeTpoB B MakKpoOBbI30BE OOJIbIIE, YeM
(hopMasbHBIX MapaMeTPOB B MaKPOOMPEAEIEHUM, JIUIIHUE haKTUUeCcKue Ma-
pamMeTpbl UTHopupytoTcs. Eciu ke dakTuyeckux napaMeTpoB MeHbIIE, YeM
(opMasnbHbIX, hOpMalIbHbIE MApPaMETPhI, /I KOTOPbIX HE 3aaHbl (hakTuuec-
KHe, 3aMelaloTCsl MyCThIMU CTpOKaMU (rpobesnamu). st onpeaeaeHust Toro,
3a/laHbl WIW HE 3alaHbl COOTBETCTBYIOLIME (DaKThYecKUe mapaMeTpbl MOTYT
obITh ucnionb3oBaHbl AUpekTUuBH IFB, IFNB, .ERRB 1 .ERRNB.

B MaKpoCpE€aACTBax A3blKa AcceM6nepa MMECTCA BO3MOKHOCTL II€PCaa-
BaTh CIIMCOK 3HAYEHUI B KAU€CTBE OJHOTO InmapamMeTpa. DTOT CIIMCOK JOJLKEH
OBITh 3aKJIIOUCH B OIWHapHLBIC cKoOKku < 1 >, a caMU 3JICMCHTHI CITMCKAa — pas3-
JCJIATHCA 3aIlIATbIMMU. HpI/IMCpZ

alloch <1,2,3,4>

IMpu HanmucaHWM MakKpoompeAeJeHUil MHOTIa BO3HUKAET HEOOXOmu-
MOCTb B 3aJaHUM METOK MHCTPYKILIMI UM UMEH Mojeil naHHbIX. [TocKoIbKy
KaXJ10€ MaKpoOIpeleIeHne MOXET MCIOJb30BATbCSI MHOTOKPATHO, MOXET
BO3HUKHYTb CUTYallMsl, KOTJa HECKOJIbKO NMEH WJIM METOK ONpeeeHbl MHO-
TOKpPaTHO, YTO BBI30BET OIIMOKY TpaHCISLIMU. J11s1 obecrieueHUs TpaBUIbHOMN
00paboOTKM TaKMX CUTyallMii B MakKposi3blKe MpeaycMOTpeHa MUPEKTHBA
LOCAL, nos3Bosstionas JTOKaJIU30BaTh 3aJaHHbIe MMeHa MCKIIOYUTEILHO B
JNIAaHHOM MaKpOpacIIMpeHuu.

®dopwmar:

LOCAL dopmanbHoe-ums, . . .

DopmabHOE-UMS MOXET 3aTeM MCIIOJIb30BaThCs B JTaHHOM MaKpoO-
ONpeIeIeHU! ¢ YBEPEHHOCTBIO, UYTO TIPU KaXKTOM MaKpPOBBI30BE €T0 3HAUeHHUE
oynet yHukanbHbIM. B mupektnBe LOCAL, eciy oHa MPUCYTCTBYET, TOJIKHO
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OBITh 3aJaHO XOTsI ObI OTHO MMSI, a €CJIM MX HECKOJIbKO, OHU TOJIKHBI pasac-
JIATBCA 3aIIATBIMU.

[ns obecrnieueHUsI yHUKaIbHOCTH orpeneneHHbIx nupektuoit LOCAL
nmeH MASM it Kaxk10ro TaKOro UMEHU TP KaxkI0M MaKpOBbI3Z0BE TTOPOXK-
JIAeT peajibHOE UMSI CJIEAYIOLIETo BUaA:

??7HomMep

Howmep nipeacrasisier coboit 16-puyHoe umcio B npeaenaax ot 0000 go
FFFF. 111 npenoTBpallieHUs IIOBTOPHOIO OIpeaeeHNs] UMEH IMPOTrpaMMMIC-
Ty HE PEKOMEHIIyeTCs OTIpeAe/IsATh B CBOCH MporpaMMe UMeHa 3TOTo THTIA.

dupexktuBa LOCAL MoXeT MCMOJIb30BaThCS TOJIBKO B MaKpOOIIpeie-
JICHUU, TIpUYEM, TaM OHA JIOJKHA MPEIIIECTBOBATh BCEM APYTUM TpEAJIOXKE-
HUSIM MaKpOOIpeNeseHUsl, TO €CTh, CJIeN0BaTh HEMOCPEJACTBEHHO IOCe
MACRO.

Hns ynanenust makpoornpenenenuii cayxut nupektia PURGE.

®opmar:
PURGE umsa-makpoonpeaenenus, . . .

Viangiorcst Bce TEKyIIMe MaKpOONpeaeIeHUs ¢ YKa3aHHBIMUA MMeHa-
Mmu. [Tocnenyrouiuii BbI30B OMHOTO U3 3TUX MaKPOOIIpeAesIeH!ii OyIeT IpruBO-
IIUTH K OIITOKE.

HupextnBa PURGE BBeneHa /it BO3MOXHOCTH OCBOOOXKISHUSI U T10-
BTOPHOTO MCIIOJIb30BaHUS MaMSITH, 3aHUMAeMOM HEUCITONIb3YyeMbIMU B HaJlb-
HeiileM MakpoornpeneaeHusIMA. Eciin nMsa-MakpoonpeaeaeHust mpeacTaBisieT
MHEMOHUKY WHCTPYKIIMM WU JMPEKTUBBI, BOCCTAHABIMBAETCS TEPBOHA-
YaJIbHBIIM CMBICI MHEMOHUKH B COOTBETCTBUM CO 3HAUYEHMEM TAHHOTO KJTI0Ue-
BOTO CJIOBA.

HupektuBa PURGE uyacTto ucronb3yercst misl yaaJeHUsl HEHYXXHBIX
MakpoornpeneaeHuit u3 nonkmodaemoii aupektruBoii INCLUDE 6u6nuoreku
MakpoornpeaeneHuit. bubiuoreka MakpoornpeneaeHuii npeacTapisieT codoit
OOBIUHBIH TTOCeN0BaTENbHbIN (haiil, KOTOPHI B OOIIEM ClIydae MOXET COAep-
KaTh OoJibllIoe 4yuclio MakpoonpeaeneHuii. Komounauus aupexktus INC-
LUDE u PURGE no3BoJisieT BbIOpaTh M3 HUX TOJBKO HYXXHbIC JUISI JaHHOM
MPOTpaMMBbl, YTO COKPATUT pa3Mep UCXOAHOro daiina.

Her HeoOxomnMoCTH ymajsTh MaKpOOIpeAeIeHUs TMOcie UX Tepe-
OTIpe/ie/IeHNsI, TaK KaK KaXzoe Tepeorpeie]icHe aBTOMATHUECKH YaasieT
TIPEIIIECTBYIOIIee MAaKPOOTIpeIeIeHUE C TaHHBIM UMEHEM. AHAJIOTUIHO KaX-
JI0€ MaKpOOTIPE/IETICHNE MOXET YIAJIUTh CaMO ce0sT, IMesl B CBOEI TTocTIeTHe i
obOpabarbsiBaeMoii crpoke aupekTusy PURGE.
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KoHel Tekyniero MakpoornpejaejieHusi obo3HayaeTcsl TUPEeKTUBOMI
ENDM, koTtopas J10J>KHa HaXOAUTBCS B TTOCJEIHEN CTPOKE MaKpooIpeaesie-
HUSI.

®opwmar:
ENDM

Bbixoa 13 TeKyllero MakpoonpeaeaeHus 10 TOCTVKEHUST TUPEKTUBBI
ENDM o6ecnieunBaetcs aupektuBoii EXITM, umeronieil caeayoomnuii hop-
Mar:

EXITM

Brixon u3 makpoonpeneneHust no gupektusam ENDM u EXITM 3a-
KJII0YaeTCs B MPEKPALIEHUU TeHEPAlM TEKYILIEro MaKpOpacllupeHUs U BO3-
Bpare B TOYKY BbI30Ba TEKYLIETO MAKPOOIPEAEIEeHUs B AMHAMUYECKU BHEII -
HEM MaKpOopaclIMPEHWU WX B UCXOJHOU MporpamMmme.

ITpumep:

add MACRO param
IFB param
EXITM

ENDIF

ADD AX, param
ENDM

B aToM MapoornpeneneHun ocyuiecTBaseTcs 100aBaeHue BeIUYMHBI,
onpenensieMoil hopMaJIbHBIM ITapaMeTPOM param, K COAEPXKMMOMY perucrpa
AX. Biok ycnoBHoro accembnupoBanusi IFB obGecrieunBaeT BbIXOI U3 MaKpO-
onpeaeseHus1, €I MPY BbI30BE MapaMeTp He ObLI 3a1aH.

BAOKUM NOBTOpPEHUN

Bsiok noBTropeHus npencrapisieT coboit cnenuduueckyio Gopmy Mak-
POOTIpeIeTICHUST ¢ HECKOJIBKO OTPaHMYCHHBIMKM BO3MOXKHOCTSIMA MaKpPOSI3bI-
Ka. [To cytu 610K TOBTOpEHUSI MPEICTABISIET COO0IT MaKpOOOBEKT, 0ObeIU-
HSIIOLIMI B cebe MaKpooTipe/iesieHre 1 MaKpoBbI30B. MakpoorpeieieHusT Kak
1abJI0Ha, TI0 KOTOPOMY ITPOU3BOIUTCS TeHEPALIMSI MAKPOPACIITMPEHNS, 31eCh
He TpeOyeTcsl, B pe3y/IbTaTe Yero CyKaroTCs BO3MOXHOCTH BapbUPOBaHUS Te-
HepUpyeMbIM TeKcToM. C APYTroit CTOPOHBI, UCITOJIb30BaHUE OJIOKOB ITOBTOPE-
HUSI TIO CPAaBHEHUIO C MAKPOOTIPEIEICHUSIMU SIBJISIETCSI CUHTAKCUYECKHU U JIO-
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TMYEeCKHU OoJiee TTpoCcTol 3amadeii. O6paboTKa 6;10Ka TOBTOPEHMSI 3aKJTI0YaeT-
CsI B MHOTOKPAaTHOM IyOJIMPOBAaHUH TeJia 0JI0Ka ¢ He3HAUYUTEIbHBIMY M3MEHE -
HHSIMU TEKCTa.

B s13b1ke AccemOiiepa MMeIOTCst OJI0KU MOBTOPEHMST 3-X TUTIOB:
O REPT-6110K;

[l IRP-6710kK;

O IRPC-6:10kK.

REPT-6s10k uMeeT cienytoiuii popmar:

REPT BbipaxeHne

npeanoxeHna

ENDM

Brok mpemioxeHuii, 3aKJOYEHHBIH MEXIy KIIIOUEBBIMU CJIOBaMU
REPT u ENDM, noBTOpsieTcs CTOILKO pa3, KAaKOBO TeKylllee 3HAUCHUE yYKa-
3aHHOTO BbIpaXkeHUs1. BbIpaskeHUe TOKHO MMETh 3HaYeHUe B Buae 16-6uTo-

BOTO 4KcIa 6e3 3HaKa U He MOXKET COMIePXKaTh BHETHUX MJIM HEOPeIeIeHHBIX
cuMBOJIOB. TeJio 610Ka MOXET BKJIIOUATh B Ce0s1 TI0ObIE TIPEUTOXEHUS A3BIKA.

IRP-610K uMeeT ciaeayoniuii opmar:

IPR ¢dopmanbHuii-napameTp, <napameTp, ...>

npeanoxeHna

ENDM

biok mpenioxeHuid, crodumii Mexay KitoueBbiMU ciioBamu IRP un

ENDM, Gynet NOBTOPEH 151 KAXKIOro MapaMeTpa B CIIUCKE, 3aKJIIOYEHHOM B
ckobOKax <>.

DopMabHbIIi-NIApAMETP OTHOCUTCS TOJIBKO K JAHHOMY OJIOKY U TIOCTIe-
JIOBaTeJIbHO IPMHMMAET 3HAUCHUS U3 CIMCKa. B KauecTBe mapaMeTpoB B CITU-
CKe MOTYT OBITh 3aaHbl OIpeaeIeHHbBIE CUMBOJIBI, CTPOKH, YMCJIa I CUM-
BOJIbHEIC KOHCTAaHTBI. MoxXeT OBITh 3amaHO JI000€ YHCIO IIapaMeTpPoB,
KOTOPHBIE, €CJIM X HECKOJIBKO, TOJKHBI pa3aeisaThes 3aIsIThIMU. Teto 00Ka
MOXET BKJTIOYATh B CeOsI TIOOBIE TIPEITIOKeHUSI A3bIKa Accembiiepa. Popman-
Hblii-MapamMeTp B Tesie 6710Ka MOXET ObITh UCTIOJIB30BaH MTPOU3BOJIBHOE YUCIIO
pas.

Korna MASM pacnio3Haetr aupektuBy IRP, oH co3maer konuio mpea-
JIOXKEeHUH GJ10Ka 1151 KaKI0To nmapaMeTpa B crucke. [1pu konvpoBaHWU TIpe-
JIOXKEHU OCYIIECTBJISIETCS] 3aMEHa TEKYIIMM MapaMeTpPOM BCEX BXOXICHUIA
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dopmanbHoro napamerpa 6joka. Eciau B criucke OymeT oOHapyXXeH MycToit
napameTp (<>), dopMasbHbIN TapaMeTp MOJYYUT 3HAYEHUE MYCTOM CTPOKM.
Ecnu cnivcok mapamMeTpoB IMycT, 6J0K UTHOPUPYETCS.

[Tpumep:
alloc MACRO x
IRP y, <X>
DB y

ENDM

ENDM

B pesyabTaTe 00paboTKM MaKpOBBI3OBa
alloc <0,1,2,3>

OyzeT creHepMpoOBaHO MaKpOpPaCIIMPEHUE
IRP v,<0,1,2,3>

DB y

ENDM

IRPC-6s0k umeer cienymoluii popmar:

IRPC dopmanbHbii-napameTp, CTpoka

NpennoxeHns

ENDM

bnok npemsioxeHuid, 3aKJIIOYEHHBIH MEXIY KJIIOYEBBIMU CIOBAMU
IRPC u ENDM, Gyzier nNoBTOpPEH /JIsI KaXI0ro CUMBOJIA YKA3aHHOI CTPOKM.

Ipu 3TOM Kaxkmoe BXOXIeHHe (HhOpMaTbHOIO ITapaMeTpa B 6J10Ke 3aMelaeTcst
TEKYLIUM CUMBOJIOM CTPOKH.

Ctpoka mpencraBiisieT co00it 100yt0 KoOMOMHAIIMIO OYKB, MMp U IpYy-
rux cuMBoJIoB. Eciiv cTpoka comepXXuT Mpobeibl, 3amsThie WIA APYyrue orpa-
HUYMTEIN, OHA JOJKHA OBITh 3aKJTI0UeHA B OAMHAPHBIE CKOOKM <>,

Teno Gyoka MOXeET BKJIIOYATh B CeOs1 JIIOOBIE MPEMIOXEHUS SI3bIKa
Accembnepa. @opmManibHBII TTapaMeTp B Tejle 610Ka MOXKET ObITh MCIIOJIB30-
BaH MPOU3BOJBLHOE YMCIIO Pas3.

Korma MASM pacno3naet qupekTuBy IRPC, oH co3maeT KOIuio mpe-
JIOXKEeHUI 6J10Ka U151 KaK10To CUMBOJIa B cTpoke. [1pu konupoBaHuu Tpeio-
>KEHUI OCYILECTBIISIETCSI 3aMEHa TeKYIIIMM CHMMBOJIOM CTPOKU BCEX BXOXIE-
HUI hopMasibHOTO MapaMeTpa 6yioKa.
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Makpooneparopsbl

B xauecTBe 3;71eMEeHTOB TCHCPHUPYEMOTI'O TCKCTa B TCJIC MAaKPOOIIPEACTIC-
HUSA MOTYT OBITh UCITOJIb30BaHBI MaKpooIrepaTophbI.

Oneparop 3aMeHbl & 00ecIieyrBaeT 3aMeHY B TeKcTe (hOpMabHOTO Ma-
paMeTpa Ha 3HaueHHe COOTBETCTBYIOIIETO eMy (PaKTUIeCKOTo IapaMeTpa Ma-
kpoornpeneneHuss. CuMBo & yroTpeoIsieTcsl Kak Mepel, Tak v Iocjie UMEHU
(bopMabHOTO TapaMeTpa U CIIYKUT IS BBIACJIEHUS TTapaMeTpa B CTPOKE CUM-
BOJIOB WJIW B CTPOKE, CoAepKaIleil KaBbIYKH.

Bo BJ10XEHHBIX MaKpOONpPEIEIEHUSIX OMepaTop 3aMEHbl MOXET ObITh
WCTOJb30BaH IS 33JIep>KKKM 3aMeHbl (hOPMaJIbHOTO NapameTpa AeiCTBUTENb-
HBIM 3HaUEHUEM, TSI Yero UCIob3yeTcs bosiee obias hopma oneparopa 3a-
MEHBI, B KOTOPOil CUMBOJI & MOXET OBITh YKa3aH HECKOJIbKO pa3. MASM
TPaKTyeT KOJUYECTBO PSOM CTOSIIIIMX CUMBOJIOB & KaK IJTyOMHY BJIOXXKEHHOC-
T MaKpoOoIpeneaeHui (OTHOCUTEIbHO TEKYIIEro YPOBHSI), HA KOTOPO# cie-
JIyeT OCYIIECTBJISATh 3aMeHY (POpMabHOTO MapameTpa.

IMpumep:
alloc MACRO x
IRP z,<1,2,3> x&8&z DB z

ENDM
ENDM

B aToM npumepe 3aMeHa opMaTbHOTO TTapaMeTpa X OCYILECTBISIETCS
HeMeUIEHHO TP BbI30BE MaKpooTpeaeaeHNs. 3aMeHa lapaMeTpa z OyJeT 3a-
JiepxxaHa 1o Hayajla 00pabotku 6;10ka nmoropeHus: IRP ¢ TeM, yToObI mapa-
METP Z MOoJIyJasl 3HaYeHUs U3 yKazaHHOTo crnucka. Takum obpa3oM, mapameTp
Z OyIeT 3aMellaThcsl 3HaUeHUEeM dJIeMeHTa CITMCKa KaxXIblil pa3 Mpu mepexone
K CJeaylolieMy 3JeMEeHTY CIMcKa 6J10Ka MOoBTOpeHMs. B utore mo Makpoko-
MaHJe

alloc var
OyIeT CreHeprpPOBAHO MaKpOpacIIupeHe

varl DB 1
var2 DB 2
var3 DB 3

TexcroBblit onepaTop Jutepana ykadbiBaeT MASM, uro 3amaHHbBIN
BHYTPHU CKOOOK < M > TeKCT CJIeIyeT TPAaKTOBaTh KaK MPOCTON JTUTepaTbHBIN
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3JIEMEHT HE3aBUCUMO OT TOTO, COIEPXKUT JIM OH 3aMsThle, TPOOEbl WIU IpY-
rvue orpaHuyuTeNu. Yanie Bcero 3TOT onepaTop MCMOIb3yeTcs B MAKPOBBI3O-
Bax u aupektuBax IRP 1151 Toro, 4ToObI 3HaYEHMS CITMCKA MapaMeTpoB oOpa-
0aTbIBaIMCh KaK OAMH NapaMmeTp.

Kpome Toro, aToT onepaTop UCMOJb3yeTCs B TEX CayvasiX, KOrjaa Heoo-
XonuMo, 4To0bl MASM TpakToBasl HEKOTOpbIE CTielIMaIbHbIE CUMBOJIBI (Ha-
npumep, ; uiu &) Kak Jurepaibl. Hampumep, B BeipaxkeHnu <;> TOUuKa C 3arisi-
TOW pacCMaTpHBAeTCsl KaK TOUKa C 3arsITO, a He KaK HayaJlo KOMMEHTapHUsl.

CUMBOJIBHBIN omeparop JuTepaia ! OTIMYaeTcsl OT TEKCTOBOTO JIUIIb
TEM, UYTO B HEM B KaueCTBE JIMTEpaia pacCCMaTPUBAETCS TOJILKO HEIOCPEACT-
BEHHO ciieayromnuit 3a ! cumBoi. Hampumep, BoipaxeHus !; n <;> 3KBUBa-
JIEHTHBI.

Omnepatop BeIpaxkeHUs % ykasbiBaeT MASM, 4TO JaHHBINA TEKCT CIIe-
JTyeT TPaKTOBaTh KaK BbIpaxkeHUe. MASM BbIYUCIISIET 3HAYEHUE BBIPAXKEHUS C
YY4ETOM OCHOBaHMSI CUCTEMbI CUMCIIEHUS BCTPEYAIOLINUXCS B BBIPAXKEHUU YU-
CeJl M 3aMellaeT TEKCT 3TUM 3HaueHueM. TeKCT AOJKEH MPEeACTABIATh KOp-
PEKTHOE BBIPaXEHUE.

OrepaTop BEIpaXKeHMST OOBIYHO MCITOJIb3YeTCs] B MAKPOBBI30Bax, KOTIAa
B MaKpooIpeeieHne He0OX0MMMO TiepeaaTh 3HaYUeHUE BbIPAXKEHUST, a HE eT0
TEKCTOBYIO (hopMy.

IIpumep:

area MACRO par
DW &par

ENDM

sum1  EQU 100
sum2  EQU 200

B pesynbraTe 06paboTKM MaKpOBBI30Ba

area %(sumi+sum?2)

OyIeT creHeprMpOBaHO MaKPOPACIIUPEHHE

DW 300

Ornepatop MakKpOKOMMEHTapus ;; OMpeJessieT, YTO OCTaTOK CTPOKHU
SIBJISIETCS MAKPOKOMMEHTApHEM.

B ominume ot 06GBIYHOTO KOMMEHTApUSI, KOTOPbIi 0003HAYAETCS OIU-
HapHBIMU TOYKOM C 3aISITON M TAaKXKe MOXET BCTPEYaThCsl B MAaKpOOIIpeaesie-
HUSIX, MAaKPOKOMMEHTapuii B TEKCT MakpopaciimpeHusi He mornagaeT. OH
MPUCYTCTBYET JIUIIIb B TEJIE MAKPOOIIpEACICHUSI.
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AVpeKTUBbI onpeAeAeHns NaMSTH

JMpeKTUBHI OIpeAesIeHrs MaMsTH CIyKaT JUIS 3aJaHUsT pa3MePOB, CO-
JIEP>KMMOTO M MECTOTIOJIOKEHMS TT0JIEH JAaHHBIX, KCITOJIb3YEMBIX B IIpOrpaMMe
Ha s136IKe AccemOiiepa. B omimume ot Apyrux DUpeKTHB si3bika AcceMOiepa
npu 00pabOTKE AUPEKTUB OINpEAeIEHUS MaMsITU TeHepUpyeTcsl OObEKTHBIN
koa. MASM TpaHciupyeT 3afaBaeMble B TUPEKTUBAX OIpeAeICHUs TTaMsITH
YHCJia, CTPOKU U BRIPAKEHUS B OTHEIbHBIE 00pa3bl OAMTOB, CJIIOB WIU IPYTUX
eMHULL JaHHBIX. DTU 00pa3bl KOMUPYIOTCI B OOBEKTHBIN (haii.

I[I/IpeKTI/IBbI OIIPCACICHUA JaHHBIX MOT'YT 3a1aBaTh:

0 CkassipHble JaHHBIC, IIPEACTABIISIONINE CO00I eIUHUYHOE
3HAUYeHNE VI HA0Op eAMHUYHBIX 3HAYCHUIA.

0 3anucy, No3BOJISIONINE MAHUITYJIUPOBATh C JAaHHBIMU Ha
YPOBHE OUT.

0 CTpyKTyphl, OTPaXalollinue HEKOTOPYIO JOTUUECKYIO CTPYKTYPY
JTAHHBIX.

CKOAsPHbIe AQHHbIE

HupektBa DB obecrieunBaer pacnpenesieHUe W WHULIMAIU3ALUIO |
OaiiTa maMsITH U KaXIOro U3 YKa3aHHBIX 3HaUYeHUl. B KauecTBe 3HaueHUs
MOXET KOAMPOBAThCS LIEJI0€ YUCIO0, CTPOKOBask KOHCTaHTa, onepatop DUP,
abCoJIIOTHOE BhIpaXkeHUe WK 3Hak ?. 3Hak ? o0o3HavaeT HeompeaeJeHHOe
3HaueHue. 3HaYEHMSI, €CJIU UX HECKOJIBKO, TIOJKHBI pa3nesIsiThCs 3arsiThIMU.

Ecmm nupextnBa nmeet ums, co3gaercs nepeMeHHas Tuiia BYTE c co-
OTBETCTBYIOIINM JaHHOMY 3HAYCHUIO YKa3aTeJsl MO3UIIUHA CMEIIICHUEM.

CTpoKoBasi KOHCTaHTa MOXET COAEPKaTh CTOJBLKO CUMBOJIOB, CKOJIbKO
TMOMEIIAECTCI HA OTHOU CTPOKE.
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CUMBOJIBI CTPOKM XPaHSTCS B MaMSITU B MOPSIAKE UX CIAeNIOBaHUS, TO
€CTb, 1-1i CUMBOJI UMEET CaMblii MJIaAIINI aapec, MOCIeIHUI — caMblii cTap-
110707 8

HupexktuBa DW obecrieunBaeT pacnpeneieHue U WHUIAATA3ALIMIO
cioBa maMsaTH (2 GaifTa) sl KaXkaA0ro U3 yKa3aHHbIX 3HaUYeHUi. B kauecTBe
3HAUYEHUST MOXET KOAUPOBATHCS LEJI0€ YUCIO, |- Wi 2-X CUMBOJIbHASI KOH-
craHTa, oreparop DUP, abcommoTHOe BhIpaXkeHne, aapecHOe BIPaXKEHUE WIN
3HaK ?. 3HaK ? o003HaYyaeT HeomnpeaeIeHHOe 3HaYeHWe. 3HAYeHUS, eCIu UX
HECKOJIBKO, IOJIKHBI Pas3eliaThCs 3asTHIMU.

Ecnu gupekTuBa nmeeT uMs, cozmaercs nepeMeHHas Turia WORD c
COOTBETCTBYIOIIMM JaHHOMY 3HAUEHUIO YKa3aTessl TO3UIIUN CMEIICHUEM.

CTpokoBasi KOHCTaHTa He MOXKET coziepkaTh 6oJiee 2-X cuMBOJI0B. [1o-
cleNHU (UM eAIMHCTBEHHbI) CUMBOJI CTPOKM XpaHUTCSI B MilalllieM OaiiTe
cioBa. Crapimii 6aliT COACPXUT MEPBBIii CUMBOJI WIM, €CJIU CTPOKa OTHO-
cUMBOJIbHaA, 0.

JupektnBa DD oOecrieunBaeT pacrnpeneieHue W WHUIIAAIU3ALIIO
IIBOMHOTO CJIOBa maMsTH (4 OaiiTa) IjIsd KakKIoTro M3 YKa3aHHBIX 3HaUYeHU1. B
KavecTBe 3HAYCHUSI MOXKET KOAMPOBATHCS 1LIEJI0€ YUCIIO, 1- WK 2-X CUMBOJIb-
Has KOHCTaHTa, NEWCTBUTEIbHOE UYMCIO, KOAMPOBAHHOE IEHCTBUTEIHLHOE
yuciio, oreparop DUP, aGconoTHOE BhIpaxXkeHue, aipeCHOE BbIPAKEHUE WU
3HaK ?.

3Hak ? o0o03HavaeT HeollpeaesieHHOe 3HaYeHUe. 3HAUYCHUS, eClId UX
HECKOJIbKO, JIOJIKHBI Pa3ieIsIThCs 3aIThIMM.

Ecnu nupekTtuBa nmeeT umsi, coznaercs nepemerHas turna DWORD ¢
COOTBETCTBYIOLIMM JTaHHOMY 3HAUEHUIO YKa3aTessl MO3UIIMU CMEIICHUEM.

CTpoKoBasi KOHCTaHTa HEe MOXKET colepKaTh 0oJiee 2-x cuMBoJIOB. [1o-
clegHUN (I eIMHCTBEHHBIN) CUMBOJI CTPOKM XPaHUTCS B MJIaIIIeM OaiiTe
cioBa. Bropoii 0aiiT cogepXXuT MmepBblid CUMBOJI WM, €CJIM CTPOKA OTHOCUM-
BoJsibHad, 0. OcTajgbHbIe OANTHI 3aIIOTHSIOTCS HYJISIMU.

HMupektuBa DQ oGecrieunBaeT pacrpeneieHHe W WHULIMATA3AINIO 8
6aiiTOB MaMSTH IUTSI KAXI0T0 M3 YKa3aHHBIX 3HAYCHMIA. B KauecTBe 3HAUCHUS
MOXET KOIMPOBATHCS 11eJI0€ YHUCII0, |- WK 2-X CUMBOJIbHASI KOHCTaHTa, ek -
CTBUTEIBHOE YUCIIO, KOMUPOBAHHOE ICMCTBUTEIbHOE YrciIo, onieparop DUP,
a0COTIOTHOE BhIPaXXEHNUE, aIpeCHOE BEIpAXKEHHME YUTH 3HaK ?.

3Hak ? obo3HavaeT HeorpeaesieHHOe 3HaYeHUe. 3JHAUYCeHUsI, eClId UX
HECKOJIBKO, TOJIKHBI pas3eiaThCs 3asThIMMU.

Ecnu pupexTtuBa umeeT umsl, cozaaetcs nepemeHHas Tuna QWORD c
COOTBETCTBYIOIIMM JAaHHOMY 3HAYCHMIO YKA3aTeJIsl TO3ULIMKM CMEILIEHHUEM.
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CTpoKoBast KOHCTaHTa He MOXKET colepkaTthb 6oJjiee 2-X cuMBoJIOB. [1o-
CJIeIHUI (VUIM eIUHCTBEHHBI) CMMBOJI CTPOKM XpaHUTCS B MJIafiieM Gaiite
ciioBa. Bropoii 6ailT comepKUT MePBBIA CHMBOJI WJIH, €CJTM CTPOKA OTHOCUM-
BoJsibHast, 0. OcTaybHbBIe OAMTHI 3aITOTHSIOTCS HYISIMU.

Hupexktua DT oGecrieunBaer pacripeaesieHue U MHULManu3aiuo 10
6aiiTOB MaMSITH IUTSI KaXIO0TO U3 YKa3aHHBIX 3HaUeHM. B KauecTBe 3HaUCHUSI
MOXeT KOJIMPOBAThCA IeJIoe BhIpaXKeHHUE, YITaKOBAaHHOE JECATUYHOE YHCIIO,
- nmu 2-X CMMBOJIBHAst KOHCTaHTa, KOIMPOBAHHOE JNEHCTBUTEIIBHOE YHCIIO,
omnepatop DUP wim 3HaK ?. 3HaK ? 0003HAYaeT HEeompeaeIcHHOe 3HAYCHHE.
3Ha4YeHUsI, €CJIN UX HECKOJIBKO, JOJKHBI PAa3IeIsIThCS 3alISITBIMHU.

Ecau nupekTuBa umeet umsi, cozgaetcst nepemeHHas tuna TWORD ¢
COOTBETCTBYIOIIUM JTaHHOMY 3HAUEHUIO YKa3aTessl TO3UIIMY CMEIIeHUEM.

CtpoKoBasi KOHCTaHTa HE MOXET cojiepXkaThb boJiee 2-X cuMBOJIOB. [1o-
cJenHU (UM eIMHCTBEHHBIM) CUMBOJI CTPOKM XpaHUTCSI B MilafllieM Oaiite
cioBa. Bropoii 6aiiT coaepXXuUT NepBbIii CUMBOJ WU, €CJIA CTPOKA OJHOCUM-
BoJibHas, 0. OcTanbHble OANTHI 3aITOTHSIIOTCS HYJISIMU.

IIpu o6paborke mupektuBbl DT mompa3ymeBaeTcsl, YTO KOHCTAHTHI,
colepKalye IecsITUIHbIe MGPHI, MPEACTABIAIOT CO00M He 1ieble, a necs-
TUYHBIC yIIaKOBaHHBIC yKcia. B ciydae HeoOxomumocTu onpeneantsb 10-6aii-
TOBOE IIeJIOC YMCIIO CJIEAYeT ITOC/e YUCiIa yKa3aTh CeluduKaTop CUCTeMbl
cuucienust (D wind s necatnaHbix yncen, H wim h mns 16-puaHbIx).

Ecniu B onHoOil nMpeKkTUBE ompeneseHus] maMsITh 3alaHbl HECKOJIbKO
3HAYEHUIi, UM pacrpeaesssioTcs nocaenoBaTe/bHble OaiThl MaMsITH.

Bo Bcex nupekTUBax onpeaeaeHNs TaMsITH B KAYeCTBE OJHOIO U3 3Ha-
YeHUI MOXeT ObITh 3agaH onepaTop DUP.

OH uMeeT cienyrmoimmii popMmar:
cyeTynk DUP (3HayeHue, . ..)

VYKka3zaHHbI B cKOOKax () CIMCOK 3HAYEHU I MOBTOPSIETCS MHOTOKPAT-
HO B COOTBETCTBMHU CO 3HAU€HUEM cueTurKa. Kaxnoe 3HaueHre B CKOOKax MO-
KET OBITH JIIOOBIM BBIPAXXKEHUEM, UMEIOLLIMM 3HAYEHUEM LIEJIOE YMCII0, CUM-
BOJIbHYIO KOHCTaHTY wiu apyroit oneparop DUP (nonyckaercst no 17 ypoBHeit
BJoxeHHocTu oneparopoB DUP). 3HaueHusI, eciM UX HECKOJbKO, NOJIKHbI
pa3nensaTbes 3ansiThIMU.

Oneparop DUP MoXeT UCITOIb30BaThCsl HE TOJBKO TPU OIpeie/ieHur
MaMSTH, HO U B APYTUX TUPEKTUBAX.
IIpuMepbl AMPEKTUB OMpPEaeICHUs] CKAISIPHBIX TaHHbIX:

integer1 DB 16
string1l DB "abCDf"
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empty1 DB ?

integer2 DW 16728

contan?2 DW 4%3

multip2  DW 1,

arr? DW array

string3 DD “ab’

real3 DD 1.5

encoded DD 3F000000r

high3 DD 4294967295

charu DQ b

encodeu DQ 3F00000000000000r

highu DQ 18446744073709551615

packb DT 1234567890

realb DT 1.5

multh DT "a’, 3F000000000000000000r
high5 DT 1208925819614629174706175d
db6 DB 5 DUP(5 DUP(5 DUP(10)))
dwb DW DUP(1,2,3,4,5)

3anucu

3anuchk npeacTasisieT cob0il Habop moJiei OUT, 00beAMHEHHBIX OMHUM
uMmeHeM. Kaxnaoe mojie 3anucu uMeeT COOCTBEHHYIO JUIMHY, UCUMCIISIEMYIO B
OuTax, 1 He oOsi3aHa 3aHUMATh 11€JI0€ YKCJIO OANTOB.

OOBsIBIICHUE 3aM1ICH B IIporpaMMe Ha s13bIKe AcceMOiiepa BKJIIOUAeT B
ce0s 2 neiicTBUs:

1. O6bsBeHMe 11a00Ha Mau Tua 3anucu aupektupoiit RECORD.
2. OObsIBIICHME COOCTBEHHO 3aITUCH.

®opwmar aupekTuBbl RECORD:

nmsi-ganucu RECORD

nMa-nond: anuHal [=BoipaxenHue]], . ..

Hupexktria RECORD ornpenensiet Bua 8- uiun 16-6UTOBOI 3aITUCH, CO-
JiepXKallieid OJJHO UJIM HECKOJIBKO TOJICH.

WNwma-3anmcyn nipencrasisieT co0oif MMSI THIIA 3aIlCH, KOTOpoe OyneT
HCTIOJIb30BaThCS MPU 00bsIBICHUM 3anucu. Umsa-nons v jyimHa (B 6UTax) omnu-
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CBHIBaIOT KOHKPETHOE T10JI¢ 3aIcy. BoipazkeHnue, ecii OHO yKa3aHO 3a1aeT Ha-
JajibHOE (YMaTdMBaeMoe) 3HaYCHUE TTOJIST.

Onucanwus nojeii 3armcy B nupektuse RECORD, eciiu mx HeCKOJIBKO,
JIOJDKHBI pa3aesisIThes 3aMsAThIMU. [1J1s1 OMHOM 3aIMcy MOXKeT OBITh 3aaHO JIIO-
60e YKCIIO MoJIeil, HO UX CyMMapHasl JUTMHA He JI0JKHA TTPEeBhIIIaTh 16 OuT.

JITrMHa KaxI0To OIS 3aJaeTcs KOHCTaHTOM B mpeaeax ot 1 1o 16. Ec-
JIY 0o011as IJIMHA IOoJIel IpeBhIlIaeT 8 0uT, AcceMOep BbIACISAET IO/ 3alIUCh
2 GaiiTa, B IPOTUBHOM ciiydyae — 1 Gair.

Ecnu 3anaHo BeIpaxxeHue, OHO OMpeessieT HayalbHOe 3HaYeHue MoJsl.
Ecnu iviHa nosist He MeHble 7 OUT, B KAYeCTBE BBIPAKEHUSI MOXKET ObITh MC-
nosib30BaH cuMBoJ B Kose ASCII. BripaxkeHue He JOIKHO CoiepXkKaTh CChUIOK
BIIEpe/.

BHyTpu 3amvicu 1osist pa3MeIaloTcs cieBa HalpaBo B MTOPSIIKE OIMKca-
Hus B gupekTrBe RECORD. [ToatoMy 00bSIBIEHHOE MEPBBIM M0JI€ CONEPKUT
caMble 3HaUYMMBbIe OUTHI 3aITUCH, €CJIM pacCMaTpUBaTh ¢ KakK TBOMIHOE YHC-
Jo. Ecii cymmapHas 1jiMHa 1moJjieit He paBHa 8 uiun 16, 3amich paciipsieTcst
IO 1IeJION TPaHUIIBI OaiiTa HYJIeBBIMM OMTaMM CJieBa, U, TAKUM 00Opa3oM, Io-
CJICITHUM OUT MOCIIeTHETO TOJI BCera SIBISIETCS CaMbIM MJIaIIITAM OMTOM 3a-
TTHCH.

ITpu o6padotke nupekTuBbl RECORD dopmupyeTcs 11abiIoH 3amucu,
a caMM JaHHbIE CO3[AI0TCS PU OOBSIBJICHUHU 3aITUCH, KOTOPOE UMEET CIeayI0-
LA BU:

[[uma]l] wmmsa-3anucu <[[3HayeHue,...]1]>

ITo TakoMy OOBSIBJICHUIO CO3/1a€TCS IEpeMEeHHas TUIIA 3aITUCH C 8- WU
16-6UTOBBIM 3HAYEHUEM U CTPYKTYpPOM IOJIEH, COOTBETCTBYIOILIEH 111a0JI0HY,
3agaHHoMy aupekTuBoit RECORD ¢ nMeHeM MMS-3amuCH.

Wma 3amaeT uMs IepeMeHHOM TuIla 3amMcu. Ecim mMs oImyleHo,
MASM pacnpepensieT mamMsaTh, HO He CO3aeT IIEPEMEHHYI0, KOTOPYIO MOXKHO
ObLIO OBl UCIOB30BATh ISl TOCTYIIA K 3aIUCH.

B ckobkax <> yKa3pIBaeTCsI CIIMCOK 3HAYCHMI ToJIei 3amucu. 3Hade-
HUSI B CITUCKE, €CITM UX HECKOJIBKO, JOJDKHBI Pa3aeiaThes 3ansaThiMu. Kaxkmnoe
3HAYCHUE MOXET OBITh IIEJIBIM YUCIIOM, CTPOKOBOM KOHCTAHTOM MJIN BhIpaXKe-
HHMEM U JIOJDKHO COOTBETCTBOBATh [UIMHE MAHHOTO TOJIsT. [T KaskImoro IoJist
MOXET OBITh 3aJaHO OTHO 3HAYCHNE.

CkobOku <> 00s13aTeIbHbI, JaXe eCii HavyaJbHble 3HAUYEeHUs] He 3a-
JTaHbI.

Ecnu B xauecTBe 3HaueHUs Ucrojb3yercs onepatop DUP, B ckoOku
<> ciemyeT 3aKJiloyaTh CIMCOK 3HayeHuil oneparopa DUP. Crnenyer umerh
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BBUY, YTO ITPU MCITOJIb30BAHUU OII€paTOopa DUP coznaercst HECKOJIbKO nepe-
MCHHBLIX TUIIA 3aIIUCh.

3amaBaTh 3HaYCHUS BCeX IOJIeH 3amucu Heobs3areabHo. Eciu Accem-
GJiep BMECTO 3HAYEHUSI OOHAPYKUT JIEBBII MMpoGes1, OyIeT UCII0Ib30BAHO Ha-
YaJIbHOE 3HaYeHUe 1mois, 3agaHHoe nupektuBoii RECORD, a ecii oHO 11 TaMm
OITyILIEHO, 3HAYeHHE I10J1s1 OYyIET He OMpeaesIeHO.

CTpYKTYpPBbI

CtpyKTypa IpeacTanisieT coooii Habop 1moJei 6aliToB, 00beIMHEHHBIX
OIIHUM UMEHEM.

OOBsIBJIEHUE CTPYKTYPHI B ITPOrpaMMe Ha s3bIKe AcceMOiiepa BKIIIoYa-
eT B ceOs1 2 IelicTBuUS:

1. O6baBnenne mabaoHa uiau TuIa cTpykrypbl gupektnBamu STRUC
u ENDS.

2. O0bsIBICHNE COOCTBEHHO CTPYKTYPHI.

®opMaT 0OBSIBIICHHSI TUTIA CTPYKTYPHI:

nmg STRUC
onncaHns-nonen
nmg ENDS

Hupextussl STRUC u ENDS 0603HayatoT COOTBETCTBEHHO HAyajio U
KOHEIl ONTMCaHus mabdjoHa (Tumna) CTpykTypbl. OTiicaHue TUIIa CTPYKTYPHI 3a-
JaeT UMSI TUTIA CTPYKTYPBI W YMCJIO, TUITHI M HavaJbHbIC 3HAYCHUS TTOJICH

CTPYKTYDHI.

VYkazanHoe B qupektuBax STRUC u ENDS umst 3anaetT HOBoe MMSI TU -
Ia CTPYKTYpbl. OHO TOJIKHO OBITh YHUKAIbHBIM. OnucaHus-moJiei onpeaesisi-
0T ITOJIsI CTPYKTYPBI M MOTYT OBITh 3aIaHbl B OMHOM U3 CICAYIOIINX (hOPM:

[[umal] DB 3Hauehnue, ...
[[umal] DW 3Hauehnue, ...
[[umal] DD 3Hauehnue, ...
[[umal] DQ 3sHauveHue, ...
[[wmal] DT 3Hauehnue, ...
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Kaxnoe mone moxer umethb cBoe ums. Jlupektussl DB, DW, DD, DQ
wi DT 3anatoT njauHy mosst. 1t Kaxkaoro moJist MOTyT ObITh YKa3aHbl HaYalb-
Hbl€ 3HAYE€HUSI, KOTOPHIMU MHULIUATU3UPYIOTCS TOJISI PU OTCYTCTBUMU COOT-
BETCTBYIOIIMX HaYaJbHbBIX 3HAYEHUI MIPU OOBSIBICHUN CTPYKTYPhI. MIMsT Kax-
IO AUPEKTUBBI, €CJAM OHO 3aJaHO, MOJUKHO OBITh YHUKAJbHBIM U
MPEICTABISIET CMELIEHNE MOJISI OTHOCUTEIbHO Hayajaa CTPYKTYPBHI.

3HaYeHUEM TI0JIT MOXET OBITh YMCIIO, CUMBOJI, CTPOKOBasi KOHCTaHTa
WJIM UMSI IpYTOoro 00beKTa. [T onpene/ieHUsl MHOXKeCTBa 3HaYSHUIA TTOJIST MO-
KeT ucrnoib3oBathesi oneparop DUP. Ecnu B kauecTBe 3HaueHUs 3ajaHa
CTPOKOBAst KOHCTAHTA, MOJIe 3aHUMAeT CTOJIBKO 0aHTOB, CKOJIBKO CUMBOJIOB B
KoHcTaHTe. Eciii 3amaHo HeCKOJIBKO 3HaYSHUM, OHU JOJDKHBI pas3eiaThes 3a-
TISITBIMU.

OObsIBIEHUE TUIIA CTPYKTYPHI MOXET COAEePKaTh TOJIBKO OIMMUCAHUSI TI0-
Jieit 1 KoMmMeHTapuu. [1o 3Toi MpUYMHE CTPYKTYPHl HE MOTYT OBITh BIOXEH-
HBIMU.

[Tpumep:

table STRUC

count DB 10

value DW 10 DUP(?)

tname DB "font’
table ENDS

Ipu o6padotke nmupektuB STRUC u ENDS dopmupyercs 1mabioH
CTPYKTYDBI, a CaMU JaHHBIE CO3AIOTCS MTPU OOBSIBIIEHUU CTPYKTYPBI, KOTOPOE
MMeeT CJeTYIOIIN BUI:

[[umal] wmma-cTpykTypsl <[ [3HadveHue, ... ]]>

Ilo Takomy OOBSIBIEHUIO CO3/aeTCd MEPEMEHHAs TUIMA CTPYKTypa CO
CTPYKTYpO#l TOJIeli, COOTBETCTBYIOIIE I1abJOHY, 3aJaHHOMY IMPEKTUBOI
STRUC ¢ uMeHEeM UMSI-CTPYKTYPbI.

Wwmsa 3amaer umst nepemenHoit. Eciim ums omrymeno, MASM pacripene-
JIAeT MaMsITh, HO HE CO3[aeT MePEMEHHYIO, KOTOPYIO MOXKHO OBUTO ObI HCTIONb-
30BaTh IS OCTYIA K CTPYKTYpeE.

B ckob6kax <> yka3bIBaeTCs CIIMCOK 3HAYCHMI TTOJIeH CTPYKTYphI. 3Ha-
YEHUS B CITUCKE, €CJIM UX HECKOJIBbKO, JOJDKHBI Pa3nesaThCs 3anmsaThiMu. Kax-
JIoe 3HAYCHUE MOXET OBITh LIEJIBIM YHUCJIOM, CTPOKOBOI KOHCTAHTOM WY BbI-
paXkeHueM, TUIT KOTOPOTO JOJDKEH COBIAAATh C TUIIOM COOTBETCTBYIOIIETO
eMy ToJis. JIJist KaXXaoro TmoJist MOXKeT ObITh 3aJaHO OJHO 3HAYCHUE.

Ckobku <> 00s13aTeNIbHBI, aXe eCJIM HadyalbHble 3HAYEHUs He 3a-
JaHBbI.
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Ecnu B KauecTBe 3HaueHUs UcIob3yercs onepatop DUP, B ckoOku
<> cieayeT 3aKiIodaTh CIIMCOK 3HaueHui oneparopa DUP.

3amaBaTh 3HAYEHMS BCeX TMOJIei CTPYKTYypbl Heobs13aTteabHo. Ecnu Ac-
ceMOJiep BMECTO 3HAUCHUST OOHAPYKUT JIEBBIN Mpobest, OyIeT UCITOIh30BaHO
HavaJlbHOE 3HaYCHUeE TOJIsT, 3aJaHHOE TIPU OMTMCAHUY TUTIA CTPYKTYPHI, a eCITN
Y OHO OITYIIeHO, 3HAYCHUE TTOJIST OyIeT He OTPeesIeHO.

CiieyeT MOMHUTD, YTO OOBSBICHUM CTPYKTYPHI HEJb3s 3a/laBaTh 3HA-
YeHUs MOJIeil, 17151 KOTOPhIX B COOTBETCTBYIOIIEM 1a0JIOHE 3a1aHO MHOXKECT-
BO 3HaueHMii. Hampumep:

strings STRUC

buffer DB 100 DUP(?)
crif DB 13,10
guery DB "Filename’
endm DB 35
strings ENDS

[1pu 06BSIBIIEHUN CTPYKTYPHI C UCITOJb30BAHUEM ITOTO I1a0JI0OHAa 3HA-
yeHwus rojeit buffer u crif He MoryT ObITh 3a1aHBI, TaK KaK IIA0JIOH TSI HUX
orpeselisieT MHOXKECTBO 3HaUeHU1. 3HaUEHUE T10JIsT guery MOXeT OBbITh Tepe-
KPBITO TOJIBKO 3HAYEHUEM, JIJTMHA KOTOPOTO He TIpeBbIaeT 8 6aiiToB. AHaJIO-
TMYHO, 3Ha4YeHMe T0JIst endm MOXeT ObITh MEPEKPHITO JTIIOOBIM OTHOOANTOBBIM
3HAYEHUEM.

OnucaHme CMMBOAMYECKUX UMEH

JIMpeKTUBBI OIIMCAHMSI CUMBOJIMYECKMX NMEH ITO3BOJISIIOT CO31aBaTh B
MCXOQHOI IporpaMMe UMEHaA, UCITOJIb30BaHNE KOTOPBIX CYLIECTBEHHO YIIPO-
miaer nporpammupoBanre. CUMBOIMYECKUE UMEHA SBJISIIOTCS KOHCTAHTAMU
BpPEMEHM acCeMOIMPOBAHUS M MOTYT IIPEACTABIIATH YMCIIO, TEKCT, MHCTPYK-
LIAIO WJIA afipec.

JI71s1 oricaHus CMMBOJIMYECKMX MMEH B SI3bIKE acceMOiiepa CiryKaT I1-
pextuBbl EQU, LABEL u aupexTrBa abCOJIOTHOTO NpUCBauBaHus (=).

JupexTrBa abCOIOTHOTO NMPUCBAaUBAHUS UMEET CIIeIyoIuii (hopmart:

MMA=BbIpAXEHNE
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Ilo aToik JUPEKTUBE CO3AaCTCHA a0COJIIOTHOE MM, NpeacTaBIAdOIICe
3HaAYCHUEC, pPaBHOC TCKYILIEMY 3HAYCHUIO YKa3aHHOI'O BBIPA’XKCHUA. st XpaHeE-
HUSI 3TOTO 3HAYEHUS He BbIAESIETCSI HUKAaKOU maMsiTu. BMecTo aToro Kkaxmoe
BXOXICHUE YKa3aHHOIO MMC€HU B UCXOJHOM (1)3.171.1'16 3aMeIacTcda 3HAYCHUEM
BbIPpA>KCHUA.

AOCOIIOTHOE MSI MOXKET OBITh TIepeorpeiesieHo. B kaxaoit nupekTu-
Be aGCOJTIOTHOTO MPUCBaNBaHUs B KAYeCTBE UMEHU MOXET ObITh YKa3aHO YHU-
KaJJbHOe MMS WJIM WMsI, paHee MCIIOJb30BaHHOE APYroil TUPEeKTUBOM abCco-
JIIOTHOTO TIPYICBAaBaHMSI.

BripaxkeHre MOXeT ObITb LI€JIbIM YHMCIIOM, OTHO- WJIA JIBYXCUMBOJIbHOM
CTPOKOBOI KOHCTaHTOM, KOHCTAHTHBIM BbIpaXKEHUEM WJIM apECHBIM BbIpa-
xeHreM. Ero 3HaueHue He TOJDKHO IIpeBBIIIATh 65535.

Cnez[yeT IIOMHMUTDb, YTO 3HAYCHUEC a0COIIOTHOTO UMEHM SIBJISIETCS Te-
peMCHHOﬁ BEJIMUYUMHOU B npouecce aCCCM6J’[I/IpOBaHV[H U KOHCTaHTOM BO BpE-
M BBIITOJITHEHU A IIPOrpaMMBlI.

[Ipumepsr:
integer = 167
string = 'ab’
const = 34
addr = string

HupexktuBa EQU umeer caenymoiiuii popmar:
nma EQU BbipaxeHue

Hupektusa EQU co3gaer abCoMOTHOE UM, aJIac MU TEKCTOBOE MMSI
IyTeM NPUCBaMBAHUs UMEHM YKA3aHHOI'O BhIPAXKEHUS.

ITox aGCOMIOTHRIM 3/1€Ch TTOHUMAETCST MMsI, TIpeAcTaBisomee 16-0u-
TOBOE 3HAYCHNE; AJTMaCOM Ha3bIBAETCS CChLIKA Ha IPYTOe MMST; TEKCTOBOE UMST
MpenCcTaBIsieT co00M CTPOKY CMMBOJIOB. Kaxkioe BXOXAeHUE UMEHU B MCXOI-
HOM (paiine AccemOiiep 3aMelaeT TEKCTOM WIM 3HAUCHUEM BBIPAXKEHMUS B 3a-
BUCUMOCTHU OT TUIIA UCTIOJIb3YeMOTO BhIpaXKeHUSI.

MMt mokHO OBITh YHUMKAIBHBIM M HE MOXET OBITh IepeonpeneieHo. B
KayeCTBE BBIPAXKEHMST MOXKET 3a7aBaThCs 11€JI0€ YMCII0, CTPOKOBAsI KOHCTAHTA,
NECTBUTEILHOE YMCIIO, KOAUPOBAHHOE IEHCTBUTEILHOE YMCIIO, MHEMOHUKA
MHCTPYKIHM, KOHCTAHTHOE BBIPAXXKEHUE WM aJpecHOE BbIpakeHue. Bripaxe-
HMEe, UMelolllee 3HaYeHUEM 1IeJIoe YUCIOo B npeaeiax ot 0 1o 65535, moposkna-
€T abCOIIOTHOE UMSI, BXOXKAEHUSI KOTOpOro AcceMOJjep 3aMeliaeT 3TUM 3Ha-
yeHueM. JlJIst BceX OCTaJIbHBIX BBIPAKEHUI BXOXACHUSI UMEHU 3aMEIIaloTCst
TEKCTOM.
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HupektBa EQU nHorma vucrnosb3yercst Ijsl CO3MaHMsT POCThIX MaK-
poonpeaeIeHUIA.

OTMCTI/IM, 4TO 3aMCIICHNEC UMCH TCKCTOM MJIM 3HAYCHUEM OCYILICCTB-
JIACTCA 10 aCCCMGJ’II/IpOBaHHH COACPKALICTO UM IMPEAITOKCHUA.

IIpumepsr:

k EQU 102u ; 3Ha4eHne
pi EQU 3.1u ; TEKCT
mat EQU 20%30 ; 3Ha4eHne
adr EQU [BP] ; TEKCT
cle EQU XOR AX, AX ; TEKCT

d EQU BYTE PTR; TEeKCT

t EQU "File’ ; TEeKCT

HupextuBa LABEL umeer cienyroruii ¢popmart:
nva LABEL Tun

JupexktuBa LABEL mmopoxxgaeT HOBYIO IIepeMEHHYIO WX METKY ITyTeM
TpYCBavBaHUSI UMEHU YKa3aHHOTO THTIA Y TEKYILETO 3HAYCHUST yKa3aTeJIs 1o-
3UINH.

WMst mokHO OBITh YHUKAJBHBIM M HE MOXET OBITh IlepeonpeaeieHo. B
KayecTBe TUMA MOXET ObITh 3aaHO OJHO M3 CJEAYIOIIMX KJIIOUEBBIX CJIOB,
HMMEIOIIMNX OOBIYHBIN CMBICIT:

g BYTE
WORD
DWORD
QWORD
TBYTE
NEAR
FAR.
IIpumep:

barray LABEL BYTE
warray DW 100 DUP(0)

31ech UMeHa barray 1 warray CChbUIalOTCd Ha OOHY MU Ty XK€ obnacThb
MaMATH.

O O0Oo0oogogd
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AVpeKTBbl yNnpaBAeHUs GanAamm

JupexTuBsl ynpasieHus daitlaMyd MO3BOJSIIOT YPABJISTh UCXOIHBIM
U 00beKTHBIM (haiijlaMu, a TakxKe JIMCTUHIOM acceMOJIEPHOl MpOorpaMMbl.
[Tox ynmpaBiieHueM MOHUMAETCs YKa3aHUsl O TOM, KaK TPAKTOBaTh 3JIEMEHThI
BXOJHOTO (McxonHoro) daiina 1 3agaHue COAEPXUMOro 1 00beMa BbIBOJA AJIS
BBIXOJHbIX (OOBEKTHBIN (haiia u AUCTUHT) DailyioB.

YnpasAeHue NCXoAHbIM GANAOM

sl yrpaBJIeHUsT UCXOMHBIM (hailoM TpeqHa3HaYeHBl AWPEKTHBBI
INCLUDE, .RADIX 1 COMMENT.

HupextuBa INCLUDE umeer cnenytomuit popmar:
INCLUDE umsa-danina

Cogepxumoro ¢aiina ¢ ykazZaHHbIM UMEHEM, TPAKTyeMOe KaK TeKCT,
BCTaBsieTcs B ucxoAaHblii paitn Ha Mecto aupekTuBbl INCLUDE. Ums-daiina
IIOJKHO OIpenesisITh cyllecTByomui daiii. Umsa-daiiaa MoxeT BKIOUaTh B
cebsl MOJHYIO MM YaCTUYHYI0O MH(pOpMAlLMIO O MyTHU Moucka ¢aitna. Eciu
uMs-aiiaa He coaepXuT MHPOPMALIMIO O MECTOHAXOXIEeHUU (aiiia, IMOUCK
OCYIIECTBJISIETCSI B AMPEKTOPUSIX, 3adaHHbIX omniuei /T MASM, a eciu daiin
TaM He OydeT HaliieH, To — B TeKyluei nupekropuu. Ecinu daiin He HalineH,
MASM BbIgaeT coobIeHre 00 OLIMOKe.

Korna Accem6nep ooHapyxuBaeT nupektuBy INCLUDE, oH oTKpbIBa-
€T YKa3aHHbI UCXOMHBIN (haiia 1 HauMHAET acCeMOIMPOBaTh CoMepXKaIuecs
B HeM TIpeayioxeHus. [Tocite 06paboTKm Beex MpeaioxkeHniA 3Toro daiina Ac-
ceMOJIep TIPOJOJIKAET aCCeMOIMPOBAHUE C MPEIIOXKEHNS, HETTOCPEACTBEHHO
caenytoniero 3a INCLUDE.

Hupextusel INCLUDE moryt 6bITh BioxkeHHbIMU. Daiin, mogkimova-
€MBII TI0 3TOM AMPEKTUBE, Takke MoxeT cofepxkaTh nupekTuBbl INCLUDE.

B nucTuHre TNpeniokeHus U3 MOAKIIOYaeMbIX (haiijioB MOMEYaroTCs
cumBosiom C.

IMpu cneumdukauum mnyreir morcka Gaiija MOTYT MCITOJb30BaThCS
CHUMBOJIBI / WK \, YTO BBeAeHO it coBMecTuMocTH ¢ XENIX.

Ecnu HeoOxomumo, 4ToObl MECTOIOOXKEHNE MTOAKII0YaeMbIX (paiiyioB
3a/1aBaJIOCh AMHAMMYECKU TTocie (HOPMUPOBAHUS UCXOIHOTO haiiia, Cleayer
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B nupektuBax INCLUDE onyctuth crieniudukaliuio myTeii momucka v onpee-
JIATh X omniueit /1 uan ycTaHOBKOM TEKYILIETO AUPEKTOPHUSI.

[Tpumepsr:
INCLUDE entry
INCLUDE b:\include\record

INCLUDE /include/as/stdio
INCLUDE localldefine.inc

HdupexktuBa .RADIX ycraHaBiuBaeT ymaaunMBaeMOe OCHOBAHUE YUCET
BO BXOJHOM (haiiie u umeeT popmar:

.RADIX BbipaxeHue

B kauecTBe BBIpaXKeHMSI 3aaeTCsl YUCIIO B TIpeiesnax ot 2 1o 16, Koto-
poe oMnpeessieT, B KaKoil cucTeMe CUMCIEHUS TPaKTOBATh YMCIa MPU OTCYT-
CTBUU SIBHOTO yKa3aHusi. MOTyT ObITh YKa3aHbl CJEAYIOIINE 3HAUSHUS:

O 2 — IBOMYHAL;

a 8 — 8-puuHas;

O 10 — necaTuyHas;
O 16 — 16-puyHasi.

VkazanHoe B nupektrBe .RADIX BelpaxeHue Bceraa TPaKTyeTcsl Kak
NECATUYHOE YMCIIO HE3aBUCHMO OT TEKYIIETo yMaTuyrMBaeMoro ocHoBaHusl. 1o
YMOJIYaHUIO TIPU OTCYTCTBUU AupekTuBbl . RADIX ncnosb3yercs aecsaTuaHas
cucTeMa CUMCIeHus.

HupextuBa .RADIX He Biauser Ha yuciIa, yKa3aHHbIE B AMPEKTHBAX
DD, DQ u DT. Yucna BelpaxkeHU# 3TUX AMPEKTUB BCETA TPAKTYIOTCS KaK Jie-
CSITUYHBIE.

HupextuBa .RADIX He BnusieT Ha cieuuduKkatopbl ocHoBaHusI B u D,
HCTIOJIb3yeMble TIPU 3aJaHUM 1IeJIbIX Yicell. Eciu mocietHuM CUMBOJIOM 1ie-
JIOTO yncia okasbiBaetcs B unu D, oH TpakTyeTcs Kak crelu@uKaTop cucre-
MBI CUMCJICHUS, a He KaK 16-puuHast nudpa, 1axe eciv yMaTduBaeMoe OCHO-
BaHue — 16. Hanpumep, uucno 11B Oyaer BocmprMHUMATLCS KaK IBOMYHOE
11, a He kaK 16-puunoe 11B. {7151 TOro, YTOOBI OHO TPAKTOBAIOCH KaK 16-pud-
Hoe, caenyeT 3amaBaTh 11Bh.

IIpumepsr:
.RADIX 16
.RADIX 2

Hupextusa COMMENT no3BossieT yka3biBaTh AcceMOiepy, 4TO BbI-
JIeJIEeHHBIN y4acToK McxoaHoro daiifa ciaeayeT paccMaTpuBaTh Kak KOMMEH-
Tapuil.
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®dopmar:
COMMENT orpaHninTens

TEKCT

orpaHnyuTens [[TekcT]]

Texcr, 3aKII0YEHHBIA MEXIYy OrpaHUUYUTEISIMU (KOTOPBIE TOJKHBI
COBIAJATh), CYUTACTCSI KOMMEHTApPUEM U aCCEMOJIMPOBAHUIO HE TTOMJIEKUT. B
KauyeCTBE OTpaHUUUTENIsE OEPETCsI MEPBBIM OTIMYHBINA OT IIpobesia CUMBOJI T10-
cie kmoueBoro caoBa COMMENT. AccemOiiep mpomycKaeT BeCh MOCIEIYIO-
LM TEKCT IO CAEAYIOIIETO BXOXIEHUS TAKOI'0 3Ke OrpaHN4mnTENs. TeKCT KOM-
MEHTapUsI He JOJIKEH COIePXKaTh TAKOro cuMBosia. KoMMeHTapueM cuuTaeTcst
TaKKe BECh TEKCT, PACITOJIOKEHHBII Ha TOM K€ CTPOKE, UTO U MOCAEIHMIA Or-
PaHUYUTETh.

dupektuBa COMMENT 06bIYHO MCHOJIB3YeTCs MPU 3aJaHUU KOM-
MEHTapusl, 3aHUMAIOIIIETO MHOTO CTPOK.
[Tpumep:

COMMENT
* Becb TEKCT Mexay 3Be3fo4kamiu CHMTaeTCHd KOMMEHTapueMm *

YnpasAeHne AUCTUHTOM

JVpeKTUBBI yIIpaBIeHUS TUCTUHTOM MO3BOJISIIOT YIIPABJISITh COACPXKU-
MbIM U (popmatom dopmupyemoro MASM nuctuHra acceMOJIepHON IMpo-
rpaMMBbl.

HupektuBa TITLE 3amaeT 3aroioBoK JIMCTUHTA IIPOrpPaMMBbl, KOTOPBI
OymeT mevyataThCsl B Hayasle KaXIOoi CTpaHMUIIbI JUCTUHTA. TEKCT 3aroyioBka
MOXET BKJII0YATh B ce0s1 10 60 J1100bIX CMBOJIOB. KaXIblii MOIYIb MOXKET CO-
nepxatb He 6oJsiee ogHoil nupekTuBbl TITLE. Eciu He ucnonb3oBanach au-
pexktrBa NAME, nepBbie 6 OTIMYHBIX OT IMpo0era CHMMBOJIOB 3aJaHHOTO B
TITLE 3aroiioBKa paccMaTpUBaIOTCSI KaK UM MOIIYJISL.

HupektuBa SUBTTL onpenensier 1moa3arojloBOK JMCTUHIA, KOTOPBIA
reyaraeTcsl B Hayajie Kax/10i CTpaHUIIbl TUCTUHTA Ha CIeyIoleN CTpOKe Mo-
cJie 3aroJioBKa. 3ajaBaeMblii TEKCT MPEACTABIISIET COOOI J1I00YI0 KOMOMHALIMIO
CUMBOJIOB, U3 KOTOPOIf B KaUeCTBE TMOA3arojIOBKa MCITOIB3YIOTCS TIepBbie 60
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CUMBOJIOB. Eciin TeKCT oIyllleH, CTpoKa Mo3arojoBKa B IUCTUHIE COAEPKUT
JieBbli Mpo0Oed. [Iporpamma MOXeT colepxkKaTh JII000€ KOJIUYECTBO JUPEKTHUB
SUBTTL. Kaxnas nocienyrouiasi IMpeKTUBa 3aMelliaeT MpeablayIyio.

AI/IpeKTVIBbI ynpasAeHUsa AUCTUHIOM

®opmat OyHKUMA

TITLE TexkcT 3ajaHue 3aronoska NUCTUHra

SUBTTL [[TekcT]] 3aflaHne noasaronoBka AMCTUHIA

PAGE pnwHa, umpunHa 3ajaHue napameTpoB CTpaHuUbl NUCTUHIA

CLIST nevyataTb JIMCTUHT

 XLIST He ne4vaTtaTb NUCTUHT

CLALL neyaTtaTb BCE WCXOAHbE MPEaSOKeHMs

.SALL NOAABUTb MNeYaTb MakpopacCuwvpeHuit

 XALL neyaTtaTb TONbKO KOO W AAHHbE

. SFCOND nofaBuTb MeyaTb YCNOBHLX ONOKOB C
NOXHBIMW YCNOBUAMM

. LFCOND neyataTb YCNOBHbHE ON0KM C NOXHbIMY
YCNOBUAMU

. TFCOND YCTAHOBUTb yMan4MBaeMbii DEXUM nevaTy
yCNOBHbIX ONOKOB

.CREF ne4yaTaTb NWCTUHT NEPEKPECTHLIX CCbiIoK

.XCREF [[wma,...]1] NOAABUTb NevyaTb NUCTUHra NepekpPecTHbIX
CChINOK

HupektuBa PAGE nosBojsier ynpasisitb (h)OpMaToM CTPAaHULIBI JIUC-
TUHTA.

B mrepBoit hopMe TUPEKTUBBI MPEAYCMOTPEHBI 2 TTO3UITMOHHBIX TTapa-
MeTpa, KOTOpbIe YCTaHABJIMBAIOT MAKCUMAaJIbHOE YHUCIO CTPOK CTPAHUIIBI JIM-
cTUHTa (ITMHA) U MaKCHUMAaJIbHOE YMCJIO CUMBOJIOB B CTPOKE JIMCTHHTA (I~
puHa). 3agaBaemasl JUIMHA JOJKHA HaXoAuThcsl B mpeaenaax ot 10 mo 255
(3HaueHue o ymouanuio — 50). [IIuprHa MoXeT BapbUpoBaThcs OT 60 10
132 (3Hauenue o ymonuanuto — 80). Ecnu minHa He ykasaHa, IUpUHE, €CITU
OHa 3a/IaHa, JOJIKHA TIPEIIeCTBOBATD 3aIisATas.

Bropas dopma nupektusbl PAGE (co 3HakoM +) 03HauaeT, YTo HoMep
CEKIIMU TTPOTPAMMBI TOJIKEH OBITh YBEJIMYEH, a HOMEP CTPAHUILIBI YCTaHABIIY-
BaeTcs paBHBIM 1. HoMep cTpaHMIIBI TMCTHMHTAa COCTOUT MX 2-X KOMIIOHEHT:
HOMepa CeKIIMM U HOMepa CTPaHWUIIBI BHYTPU CEKIIMU U MMEET CJICAYIOIINI
BUI;

cekuusa-cTpaHmnua

ITo ymoyaHKW1O HyMepalus CTPaHUIL JIMCTUHIAa HAYMHAETCS CO 3HAYe-
Hus 1-1.
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Tpetbst opma nupekTuBsl PAGE (6e3 aprymMeHTOB) MpearuchiBacT
MASM nepeiiTi Ha HOBYIO CTpaHUILy JUCTUHTA.

HupexktuBa XLIST mogasisieT KONMMPOBaHUE B JIMCTUHT TOCHIEIYIO-
IIAX CTPOK UCXOHOM rporpamMmel. CrieayeT MoOMHUTD, 4TO 00pabotka MASM
nupektrBbl XLIST nepekpbiBaeT Bce MPeAliecTBYIONINe el AMPEKTUBBI yII-
paBJIeHUsI TUCTUHTOM.

Hdupektusa .LIST BoccTaHaBIMBaeT KOMUPOBAHUE B JIMCTUHT MOCJIE-
JYIOLIMX CTPOK MCXOAHOM MPOTPaMMBI.

HupexktuBa .LALL coo6iiaer MASM, 4TO JIMCTUHT I0JKEH COACPXKATh
BCE TPEMIOXKEHUSI MAaKpPOPACIIMPEHW, eCIM OHU €CTh, BKJIIOYAsi OObIYHBIC
KOMMEHTapuu (C TPeIIIeCTBYIONIEH ;), HO UCKITIOYasi MAKPOKOMMEHTapuu (C
MPEeAIIECTBYIOIICH 53).

ITo mupekTuBe .XALL pacriedaTtsIBalOTCsI TOJIBKO IIPEIIOXKEHMUS MaK-
popacuIMpeHuit, 0 KOTOPBIM T'eHEPUPYETCS TPOTPAaMMHBII KO WU JaHHBIE.
KoMMeHTapuu UTHOPUPYIOTCI. DTOT pexkUM AEHCTBYET MO YMOJUYAHUIO TIpU
OTCYTCTBUM B UCXOJHOM nporpamme nupekTtuB .LALL n .SALL.

JdupexktuBa .SALL nomapiisieT pacreyaTtky MaKpopacIlIupeHUiA.

Hupektusa .SFCOND mogaBiisieT pacIedaTKy TeJl BCeX ITOCIeTYIOITNX
YCJIOBHBIX OJIOKOB, YCIOBUS acCeMOIMPOBAHUSI KOTOPBIX OKAXYTCS JIOXKHBI-
MH.

HupextuBa .LFCOND BoccTaHaBIMBaeT pacreyaTKy TaKMX OJIOKOB.

Hupektua .TFCOND ycTaHaBIMBaeT yMaldyrMBaeMblil peKUM pacrie-
YaTKU YCIOBHBIX OJOKOB. DTa IMPEKTHMBA paboTaeT B COUETaHUM C omniueit /X
MASM. Ecnu onuust /X nipu 3anycke MASM He 6Obuta 3anana, .TFCOND
paspeniaer neyatb yCJIOBHBIX OJIOKOB C JIOXXHBIMU ycaoBusiMu. Eciu xe omn-
uust /X 6buta 3amana, .TFCOND nopasisieT nevyaTh Takux 010KoB. Kaxnast
o6pabotka Accembaepom nupektuBbl . TFCOND MeHsIeT pexkuM pacreyaTku
YCJIOBHBIX OJIOKOB C JIOXXHBIMU YCJIOBUSIMU Ha MPOTUBOMOJOXHBIIA.

HupextuBa .XCREF mnoaasisier reHepalivio JUCTUHTA MePEKPECTHBIX
CCBIJIOK JIJISI METOK, TIepEMEHHBIX U MMeH. Eciiu B [MpeKTuBe 3aaH CUCOK
WMEH, U3 JIMCTUHTA NIEPEKPECTHBIX CCHIJIOK UCKITIOUAIOTCS TOJBKO yKa3aHHbIE
00BEKTHI, a BCE OCTaJIbHbIE B IMCTUHT NonaaatoT. Eciiu crnucok copepkut 60-
Jiee, 4YeM OJTHO MMsI, er0 3JIeMEHTHI JOJIKHBI OTACISATHCS APYT OT Apyra 3arisi-
THIMU.

Hupexktua .CREF BoccraHaBiIMBaeT reHepalMio JIMCTUHTA TIepeKpe-
CTHBIX CCBUIOK.

344 BeeaeHUue B MOKpoacceMoAep

Apyrme AMPeKTUBbLI

B sa3b1ke AcceMbiiepe NMEIOTCH ellie 2 AUPEKTUBDI, UMEIOIIe HEKOTO-
poe OTHOIIIeHUE K BBOMY/BbIBOY. D10 mupekTuBbl %0OUT 1 NAME.

HNupektnBa %OUT umeeT cienytonunii popmar:
%0UT TekcT

I1pu 06paboTke AcceMbIepOM 3TOM AMPEKTUBBI YKa3aHHBIM TEKCT BbI-
JaeTCsl Ha CUCTEMHBIN 2KpaH. DTa AUPEKTUBA T0Jie3HA MPU OTCAEXKUBAHUM
MPOXOXKAEHUST TIpoliecca acceMOIMpPOBaHUsl yepe3 crelu(uuHble Y4acTKu
OUYEHb OOJIBIION UCXOAHOM MPOTrpaMMBI.

HupextnBa %OUT cpabatbiBaeT Ha 060ux rmpoxogax MASM. JIns To-
TO, YTOOBI COOOIIICHNE BBIIABAJIOCh HA KAKOM-JTMOO OJHOM TIPOXOJIe, MOXKHO
ucnonb3oBath AupekTussl IF1 u 1F2.

IIpumep:
IF1

%0UT First pass
ENDIF

Coo01eHue 0yaeT BbIIaHO TOJIBKO Ha 1-M IIpoxojie.

HupextrBa NAME ro3BosisieT mpucBanBaTh UM TEKYIIEMY MOJYJIIO U
nmeeT popmar:

NAME wmsa-monyng

Wms momyist ucnonniyercs nporpammoil LINK nipu Bbiiaue nuartHoc-
TUYECKUX coobIieHuli. IMsa-Momyis MOXeT ObITh 1100011 KoMOUHaIell OYKB
U 1udp, U3 KOTOPOI MCIOIb3YIOTCS TOJIBKO MEpBbie 6 CUMBOJIOB. MMsT MOJTX-
HO OBITh YHUKAJIBbHBIM ¥ HE MOXET COBMANATh C KJIIOUEBBIM CJIOBOM.

[Tpu orcyrcTBUM B ucxoaHo# rporpaMme aupekTuBbl NAME Accem6-
JIep co3/1aeT yMaJluuBaeMoe UMsI MOJIYJIsI, B KAUeCTBE KOTOPOTO MCITOIb3YIOTCS
nepBbie 6 CUMBOJIOB TeKcTa, 3agaBaemoro aupekTuBoii TITLE. Ecau xe u qu-
pextuBa TITLE onyiieHa, Moaysio iprcBauBaeTcs uMsi A.
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FAO6AABHbIE OODbSIBASHUS

HI/IDGKTI/IBBI JIOOAJTBHOTO OOBSIBIIEHUS TTO3BOJISIIOT OonpeacjiAaATb METKH,
NEPEMECHHLBIC U a0COJTIOTHBIE MMECHA, OOCTYIT K KOTOPBIM BO3MOXECH M3 BCECX
CETMCHTOB ITpOorpaMMbl HE3aBUCHUMO OT TOI'O, KaK OHMN aCC€M6JTI/IDOBaI[I/ICB.

B s13p1ke Accembiepa UMeEIOTCS 2 TUPEKTUBBI IIOOATBHOIO OOBSBIIE-
Hust: PUBLIC u EXTRN, KoTopble TOTOTHSIOT APYT APYTa.

HupektuBa PUBLIC umeer cieaytomnii (popMar:
PUBLIC wwmg, ...

HupextuBa PUBLIC nenaeT ykazaHHbIE B CITUCKE TTepEMEHHbBIE, METKHU
uau abCOIOTHBIE MMEHA, OOIIUMU, TO €CTh, JOCTYITHBIMU BCEM MOIYJISIM
nporpamMmbl. Kaxkiplii 371IeMEHT CIIMCcKa JOJIKEH OBITh OTpe/esieH B TeKYIleM
ncxomHoM (aiiie. AOCOMIOTHBEIE UMEHA, €CJIM OHU yKa3aHbl, JOJDKHBI IIPeI-
CTaBJISATh OIHO- WJIV IBYXOANTHBIE 1IEJIbIe YMCIIa WIM CTPOKOBbIC 3HAUEHMSI.

OOBIYHO 10 KOIMPOBAHUS B OOBbEKTHBIN (haiiil CTPOUHBIE OYKBEI B 00-
IIMX UMEeHaX MpeoOpa3yloTcsl B 3arjiaBHbIe. 11 coxpaHeHUsT TepBOHAYaIbHO-
ro HalMCaHUs UMEH C YUYETOM PEerucTpa MOTYT OBITh MCIOJb30BAHBI OIMIIMU
/ML u /MX MASM.

Hupexktuoit PUBLIC n0/kKHBI OBITH ONMTMCAHbl UMEHA, UCIOJIb3yeMble
npu pa6ore ¢ SYMDEB B pexkuMe CUMBOJIbHOM OTJIAIKHU.

HupextuBa EXTRN umeer cnenywotiuii popmar:
EXTRN umda:Tun, ...

Hupektra EXTRN onpeznensier BHEIIHUE 10 OTHOLIEHUIO K TEKYIIe-
MY CerMEHTY OOBEKTHl C yKa3zaHHWeM HMX TuIlla. BHEIIHMM OOBEKTOM MOXKET
OBITb TEpeMeHHasl, METKA WJIM UMS1, OObSIBJIEHHBIE B IPYTOM MOJIyJIe TIpOrpaM-
Mbl aupektuBoii PUBLIC. Tumn, yka3zanHblii B nupektiBe EXTRN, nomkeH
COOTBETCTBOBATD ACHCTBUTEILHOMY TUITY 00bEKTA M MOXKET KOAMPOBATHCS OJI-
HMM M3 CJIEAYIOIIMX KIIOUEBbIX CJIOB:

0  BYIE
0  WORD

0  DWORD
0  QWORD
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TBYTE
NEAR
FAR
ABS.

Tum ABS ucnosnb3yeTcs Ipy OIMMCAaHUU MMEH, TTPEACTaBISIIONIMX a0-
COJTIOTHBIE 3HAYeHMsI. OCTaIbHBIC OMMCATEIN TUIIA MIMEIOT OOBIYHBIN CMBICIT.

I o |

Hecmotpst Ha TO, 9TO IeHICTBUTEIBHEIC afipeca 00BEKTOB 10 00padbOTKM
o0bekTHOro (haitna mporpammoit LINK HeusBecTHbI, AcceM0biep, OCHOBbIBa-
scb Ha MecToHaxoxXneHuu nupekTuBbl EXTRIN, MoxeT genath mpenmnoaoxe-
HUS O TOM, KaKOM CETMEHT CJIeyeT MCIOJIb30BaTh ISl alpecaliiyi BHELTHETO
oobekTa. Ecnu nupexktuBa EXTRN HaxonuTcs BHyTpU KaKOTo-1100 CErMeH-
Ta, CYUTAETCS, UTO YKa3aHHbIE BHEIIHUE OOBEKTHI CBSI3aHbI C 3TUM CETrMEH-
ToM, 1 onuckiBatomue ux aupektuBbl PUBLIC nomkHbI comepxkaThCsl B Cer-
MEHTE C TEM XXe UMEHEM U TEMH Ke aTpubdyTamu.

Ecnu nupextrBa EXTRIN He BXOOUT HY B OIMH CETMEHT, IIPEAIIOJI0XKe-
HUI O cofepKaIlleM BHEITHUI 00BEKT CeTMEHTE He AeJIaeTCsl, U COOTBETCTBY-
toutas nupektusa PUBLIC moxeT pacnionaraThbcest B 11000M cermeHTe. B 060-
UX CIyJasX JJIs TIOJABJICHUsST aapecalliyd BHEIIHETO 00beKTa OTHOCUTEIbLHO
YMaJTYMBAEMOTO CETMEHTa MOXKET MCITOJIb30BAThCS ONEPATOP MEPEKTIOUCHUS
cerMeHTa (:).

MHCTPYKLMK NpoLeccopoB

HaGop nHcTpyK1Mit mpoleccopa MpeacTaBisieT Co00i caMblii HUKHUM
(MalIMHHBIN) YpOBEHb TPOrPaMMHOTO obecTieueHus KoMmrnbloTepa. [Tporpam-
MMPOBaHKE Ha 3TOM YPOBHE MPEJACTABISIET U3 Ce0s1 BECbMa HEMPOCTYIO 3a/1a4y
[0 TOW MPUYMHE, YTO BBIMOJHSAEMbIE KaXI0il MHCTPYyKUMEH QYHKIMU AO-
BOJIBHO MPOCThI, U MO3TOMY Jit00asi CKOJIbKO-HUOYIb CJIOXHas MporpaMmma
BKJTIIOYaeT B ce0s OOJIbIIOE KOJMYECTBO MHCTPYKIMUI M OOBIYHO TepsieT Ha-
misinHoCTh. Kpome Toro, mporpaMMUCT 00513aH 3HATh MHOTHUE apXUTEKTYPHBIE
1 HYHKIIMOHATbHBIE OCOOEHHOCTU KOMITBIOTEPA, O KOTOPBIX OH MOXET HE Jy-
MaTb MpY NpOrpaMMUPOBAHUM Ha SI3bIKaX BbICOKOTO ypoBHs. C apyroii cto-
POHBI, TOJIBKO HA0OP MAalUMHHBIX MHCTPYKLIMI NPEAOCTABISIET IPOrPAMMMUCTY
BCE BO3MOXHOCTH KOMIIbIOTEDA.
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MHCTpyKIIMM TIpolieccopa JOCTYITHBI ITOJIb30BaTeNI0 Yepe3 MporpaMmy
MASM.

HMHctpykumu npoiieccopa B yHUGUIIMPOBaHHOW hopMe oOpabaThiBa-
10T pa3uyHbIe TUTTBI oriepaHaoB. [louTn Kaxmast MHCTPYKIIUS MOXET OTlepH -
poBaTh C 0AaiTOM WJIM CJIOBOM Ha BbIOOpP. Perncrpol, rnepeMeHHbIe MaMsITH
(moJist maMsITH, MPEJCTaBJIEHHBIE alpecaMu) U HEMOCPENCTBEHHbIE ONEePaHIbI
MOTYT KOAMPOBAaTbCs B OOJBIIMHCTBE MHCTPYKILMI O3 OorpaHMYeHUil, 3a
HCKJIIOUEHUEM, Pa3yMEEeTCsl, TOrO, YTO HEMOCPENCTBEHHBII OMepaH] MOXET
OBITh TOJIBKO UCTOYHUKOM, HO He TpUEeMHMKOM. B yacTHoCcTH, mepemMeHHbIe
MaMsITU MOTYT y4yacTBOBaTh B OIEpalLIMSIX CJIOXEHUS, BHIUMTAHUS, CIBUTA,
CpaBHEHMSI U APYTUX Oe3 MpeaBapUTEIHLHOTO IMTOMEILEHUs UX B PETUCTPHI, UTO
SKOHOMUT WHCTPYKIIMU, PETUCTPbl M BpPEeMsI BBITIOJHEHMSI acceMOJIepHOt
rnporpaMmsl. 17151 S3bIKOB BBICOKOTO YPOBHS, T7i€ OOJIBITMHCTBO MEPEMEHHBIX
pa3MelIeHO B MaMsITH, KOMITUJISTOPBI MOTYT TeHEpUPOBaTh OoJiee ObICTpOaETi-
CTBYIOIIMIA U MEHBIIINI MO 00beMY OOBEKTHBIN KOJI.

Habop nHcTpyKILIMi Mpo1ecCOpOB MOKHO paccMaTpyBaTh Kak COCTOSI-
LM U3 2-X YPOBHEI:

0 acceMOJIEpHBIN YPOBEHb;
0 MAaIIMHHBIA YPOBEHbD.

AcceMOJIepHBIIT YpOBeHb BKIIOYaeT B cebs okoso 100 MHCTPYKIIWA.
Hampumep, Tonbko nHcTpykius MOV crioco6Ha mepechliaTh COAEepPKUMOe
perucTpa WK SYeHKU TaMATH WU HETTOCPEACTBEHHOE 3HAYeHUE B PETUCTP
WK T9eiiky mamatu. [Iporieccop pacmmo3HaeT 28 pa3MMIHbBIX MHCTPYKIIWIA TSt
MOV (nepecblika 6aiiTa U3 perucTpa B IaMsiTh, TIepechbUTKa HEMTOCPEACTBEH -
HO TIPEICTABJIEHHOTO CJIOBA B PETUCTD).

AcceMOJiep TpaHCIMPYET HaNMCaHHbIe MPOrPaMMUCTOM MHCTPYKIIMU
acceMOJIEpHOTO YPOBHS B MHCTPYKIIMM MAlllMHHOTO YPOBHSI, KOTOPBIE HETIO-
CPEICTBEHHO BBITIOIHSIIOTCS TTpolieccopoM. KoMMMISITOPHI SI3bIKOB BLICOKOTO
YPOBHSI TPAHCIUPYIOT MPEATOXKEHMS CBOETO sI3bIKa TaKXKe B MHCTPYKIIUM Ma-
IIMHHOTO YPOBHSI.

Hanuyue 2-x ypoBHe# MHCTPYKIIMIA HAMPaBIeHO HA YIOBJIETBOpPEHUE
2-X pa3IMIHBIX TPpeOOBaHUM: 3 HEKTUBHOCTH MPOTPAMMBI I OTHOCUTETBHOMI
MPOCTOTHI TIporpaMMupoBaHus. HaGop MHCTPYKIINIA MAIIMHHOTO YPOBHST (WX
okoJio 300) mo3BosieT 3(hheKTUBHO MCITOIL30BaTh MaMATh. Hampumep, ma-
IIMHHAs UHCTPYKIIKS, IpeIHa3HaYeHHas TSl yBeJIMUeHUs Ha | omepaHia na-
MSITH, 3aHUMaeT 3-4 6alita, Tak KaK OHa JOJDKHA COmepKaTh ampec orepaHma.
JL1s HapalMBaHUS perucTpa 3Ta MHOOpMaLMs He Hy>XXHa, 1 MHCTPYKLUS MO-
XeT OBITh Kopoue. Ecii mmporpaMMUCT GyIeT MCIOIb30BaTh OMHY WHCTPYK-
LIMIO JUTST HapalllMBaHWS PETHCTPa, APYTYI0 — IJIsT OTiepaHaa MaMsITH, BbIToma
OT KOMMAaKTHBIX MHCTPYKIIMI OyIeT cBeleHa Ha HET CJIOXHOCTBIO TTPOrpaM-
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MUpoBaHMs. MHCTPYKIIMU acceMOJIEPHOTO YPOBHS C TOUKU 3pEHMSI TPOrpaM-
mucta npouie. [IporpaMmmuct Koaupyet oaHy (popmy uHcrpykuuu INC, a Ac-
ceMOJiep poBePSIET €€ OMNEpaH/l U pelllaeT, KaKylo reHepupoBaTh MaIMHHYIO
WHCTPYKUHUIO.

UHCTPYKLMM NepeCbIAKU ACHHbIX

14 VHCTPYKIIMIA 3TOTO TUIA OOECIeYMBAIOT TMEPEChUIKY OJMHOUYHBIX
0aiiTOB U CJIOB MEXIY NaMSIThIO U PETUCTPaMM, a TaKXKe MEXIy TOpTaMu BBO-
na/BoiBofa u peructpamu AL wiu AX. B oty rpynity BKJITOU€HBI TaKKe UHCT-
PYKLIMY MAaHUTTYJISILIMA CO CTEKOM M MHCTPYKIIUM TTePEChUTKU (PJ1aroB rpoliec-
copa 1 3arpy3Ku perucTpoB CErMEHTA.

Bce MHCTpyKIIMY MepechbUTKU TaHHBIX MOXKHO YCJIOBHO pa3neinuTh Ha 4
TPYIIIBI:

O6LwWwero HaO3HAYeHus

a MOV — nepechlika 0aiiTa WIK CJIOBa;

a PUSH — coxpaHeHue C/IOBa B CTEKE;

0 POP — BoccTaHOBJIEHUE CJIOBA U3 CTEKA;
O XCLHG — o6MeH 6aiiTaM1 WM CJIOBAMU;
0 XLAT — TpaHcasius 6aiita.
Beoaa/BbiBOAC

a IN — BBoj 6aiiTa Uy CJIOBa U3 IIOPTA;

0 OUT — BbIBOJ GaiiTa Iy cJioBa B MOPT.

AApecHblie onepauumn

a LEA — 3arpy3ka MCMOJHUTEIBHOTO alipeca;
0 LDS — 3arpy3ka ykazateJisi ¢ ucnosib3opanuem DS;
a LES — 3arpy3ka ykazateJis ¢ ucrnoysib3oBanueM ES.
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MNepecbiAka pAaaros
0 LAHF — 3arpy3ka ¢aros B AH;

0 SAHF — ycranoBka ¢aros u3 AH;
0 PUSHF — coxpaHeHue ¢aroB B CTeKe;
0 POPF — BoccraHoOBIeHME (DJIAroB U3 CTEKa.

Bce uHcTpykuuu nepecwiiku naHHbix, Kpome POPF u SAHF, 3nayve-
HUI (p1aroB mpoiieccopa He U3MEHSIOT.

MHCTPYKUMKM O6Lero Ha3sHa4YeHus

MOV npueMHUK,UCTOYHUK

l'IepecmnKa Oaiita uiau cioBa. baiit uau cioBo nepecbluIacTCsa U3 UcC-
TOYHNMKA B IPUEMHUK.

PUSH nctovyHuk

CoxpaHeHMe CJIoBa B CTeKe. YKazatelsb cteka (peructp SP) ymeHbIma-
eTcsl Ha 2, ¥ B BepIIMHY CTeKa IOMEIIAeTCsT CIIOBO M3 MCTOYHUKA. YacTto
PUSH ucnosb3yeTcs [UTsl 3aHECEHUST B CTEK ITapaMeTPOB MPOIIEIYPHI TIepe] ee
BBI30BOM. B 00111eM ciydae 3T0 OCHOBHOE CPENICTBO [UTSI COXPAHCHUST BpEMEH -
HBIX TAaHHBIX.

POP npunemMHuk

BoccraHoBneHue cinoBa U3 creka. C0BO JaHHBIX U3 TEKYIIEH BEPILIM-
HBI CTeKa, agpecyeMoii peructpoM SP, mepecbuiaeTcsl B onepaHa MPUEMHUK.
Peructp SP 3arem yBennurBaeTcs Ha 2 M yKa3bIBaeT Ha HOBYIO BEPIIIMHY CTe-
ka. POP MoxeT ucnosib30BaThCs AJIs1 BOCCTAHOBJIEHUS U3 CTeKa BPEeMEHHBIX
JAHHBIX.

XCLHG npueMHUK,UCTOYHUK

OOMeH OaliTaMy WX CJI0BaMU. DTa MHCTPYKIIUS OCYILIECTBIISIET 0OMeH
COIEPKUMBIM (0AalT WIIM CJIOBO) MEXAY OllepaHAaMM UCTOYHUK U IIPUEMHUK.
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ITpu ucnons3zoBanuu B coueranuu ¢ npedrukcom LOCK XCLHG mo-
KET ITPOBEPATh M YCTaHABJIMBATL ceMadop, YIPaBJISIONINI TOCTYITOM K pa3Jie-
JIIEeMOMY HECKOJIbKMMM MPOlieccopaMu pecypcy.

XLAT Ta6AULA-TPOHCASILUN

Tpancnsuus 6aiita. baiiT B peructpe AL 3ameniaetcsi 6aiiToM 13 co-
3MAHHOI TMoNb30BaTeaeM 256-0aiiTHOM TabauLbl TpaHcaauuu. Tpeanonara-
ercs, yto peructp BX comepxxut agpec Hauasna 3Toii Tabauibl. Coaepxumoe
AL ucnionb3yeTcs Kak UHAEKC B TabJIMIIe U 3aMelliaeTcsl 6aiiToM, BHIOMpaecMoM
U3 TaOJIULBI CO CMELIEHUEM, COOTBETCTBYIOLIMM BOMYHOMY COAEPKUMOMY
peructpa AL (mepBbiii 6aiiT tabmuubl uMeeT cMmelienue 0). MHcTpykuumst
XLAT MoXeT MCTIOJb30BaThCS ISl TPAHCISIIMKA CUMBOJIOB U3 OIHOTO KOJa B
JIPYTOit.

BBOA,/BbIBOA,

IN aKKyMyASITOP,NOPT

BBon Gaiita minu ciaoBa 13 mopTa. baliT win ClI0OBO, MOJIyYeHHEBIE U3
yKa3aHHOTo noprta, momelniaercs B peructp AL niam AX cootBeTcTBeHHO. Ho-
Mep TopTa MOXKET 3a1aBaThCs JIMO0 HEMTOCPEACTBEHHO YMCIOM B Mpeaesiax OT
0 mo 255, obecreunBaIOIIM JOCTYII TOJIBKO K 3TUM ITOpTaM, JIM0O yKa3aHUEM
peructpa DX, KOTopbIil mpeaBapUTEIbHO NOKEH OBITh 3arpy>KeH TpeOyeMbIM
3HAYEHUEM, YTO 00eCcIeurBaeT JOCTYII K MopTaM ¢ HoMepamu ot 0 1o 65535.

OUT nopTt,aKKyMyASTOP

BriBop 6aitTa uu cioBa B mopT. baiiT unu ciioBo, mpenBapuTesIbHO 0~
MeleHHbIe B perucTp AL v AX COOTBETCTBEHHO, BHIBOIUTCS B YKa3aHHBIN
mopt. Homep mopra MoxeT 3amaBaThesl JTUOO HEIOCPEICTBEHHO YKCIIOM B
npenenax ot 0 1o 255, oGecrneynBaroIInMM JOCTYIT TOJBKO K 3TUM IOpTaM, Jiv-
60 ykazaHueM peructpa DX, KOTOpHIif TTpeIBapuUTEIBHO JOKEH OBITH 3arpy-
XKeH TpeOyeMbIM 3HaueHHEeM, YTO 00ecIieunBaeT JOCTYIT K TTOpTaM ¢ HoMepa-
mu ot 0 o 65535.
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AApecHble onepauumn

AJIlpecHBbIe onepalliy paboTaloOT He ¢ COAEPXKUMBIM WJIM 3HAYCHUEM TTe-
PEeMEeHHBIX, a ¢ ux agpecaMu. OHM HanboJIee TOIe3HbI ITPU 00PabOTKE CIMC-
KOB, 6a3MPOBAHHBIX IIEPEMEHHBIX U B OTIEPAIIUSAX CO CTPOKAMU.

LEA npneMHUK,UCTOYHUK

3arpyska UCIOJHUTEIbHOTO ampeca. CMelleHre ollepaHaa UCTOYHUK
TTOMeIaeTcs B OIepaH MPUEeMHUK. MICTOYHMK MOJKeH OBITh OIepaHIoOM I1a-
MSATH, a IPUEMHUK — 16-OGUTOBBIM PETMCTPOM. DTa MHCTPYKIIUS MOXKET WC-
TTOJTb30BaThCs TSI YCTaHOBKU pernctpoB Tepex XLAT wmu omepanusiMu co
CTPOKaMU, KOTOPHIE MPENIToJIaraloT, YTO HEKOTOPHIe PETMCTPHI 3arpysKeHBI
aIpecHBIMU 3HAYCHUSMU.

LDS npueMHUK,MCTOYHUK

3arpy3ka ykazatenst ¢ DS. Ykazarenb npejacrapisieT co6oit 32-6urto-
BYIO aIpECHYIO TIEPEMEHHYIO, TIEPBOE CIIOBO KOTOPO COIECPXKUT CMEIIICHHE, a
BTOpOEe — 0a30BBIif afpec (CETMEHT). Apec yKa3aTesIsl B 3TOM MHCTPYKIIVH 3a-
JaeTCcsT ONePAHIOM MCTOYHMK, KOTOPHIM NOJDKEH OBITh ONEPaHIOM IaMSITH.
CJ10BO CMeIIIeHHsI M3 yKa3aTe s TOMEIAeTCs B ONTepaH Il IPMEMHMK, B KA4eCT-
BE KOTOPOIO MOXeT OBITh YKa3aH 16-6uToBbIii peructp. CIIOBO CeTMEHTa U3
yKazaTessl momelnaeTcs B peructp DS. Ykazanue SI B KauecTBe MpueMHUKA
SIBJISICTCST OOBIYHBIM CITOCOOOM ITOATOTOBKH JIJIsl CTPOKOBOM OITepalvu CTPO-
KH-UCTOYHUKA, PACIIONOXEHHON BHE TEKYIIETO CETMEHTa TaHHBIX.

LES npueMHUK,UCTOYHUK

3arpy3ka ykazatens ¢ ES. Yka3zartenb npeacrabisieT coboii 32-6UToBY1O
aJIpECHYIO TIEPeMEHHYI0, TTIEPBOE CIIOBO KOTOPOI1 CONEPXKUT CMEIlIeHUE, a BTO-
poe — 0a30BbIi afgpec (cerMeHT). AIpec yKasartesis B 3TOM MHCTPYKLIMU 3a1a-
€TCSl OMepaHIOM HCTOYHMK, KOTOPBIA MOJKEH OBbITh OMEpPaHIOM MaMSITH.
CJ10BO CMelleHUs U3 yKa3aTesl TIoMelIaeTcs B onepaH MpUeMHUK, B Ka4ecT-
Be KOTOPOI'0 MOXKET ObITh yKa3aH 16-6uToBbIil peructp. CIIOBO cerMeHTa M3
ykasatenst nomeinaercst B peructp ES. Ykazanue DI B kauecTBe mpueMHUKA
SIBJISIETCSI OOBIYHBIM CITOCOOOM TOATOTOBKU /IS CTPOKOBOI OIepaiuu cTpo-
KU-TIPMEeMHUKA, PACTIOJOXEHHOM BHE TEKYILIETO 9KCTPa CErMEHTAa.
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Onepauuun ¢ daaramum

LAHF

3arpyska aroB B AH. ®naru SF, ZF, AF, PF u CF xonupyiorcs B 01-
TBI 7, 6, 4, 2 1 0 coorBeTcTBeHHO peructpa AH. Butsr 5, 3 u | He onpeae/IeHbl.
Camu (arv He U3MEHSIOTCSI.

SAHF

VYcranoska ¢aaros uz AH. Bursr 7, 6, 4, 2 u 0 peructpa AH 3ameniaior
3HaueHus ¢uaroB SF, ZF, AF, PF u CF cootBercTBeHHO. 3HaueHus1 (iaroB
OF, DF, IF u TF He usmeHs10TCS.

PUSHF

CoxpaHeHue ¢aaroB B creke. [1o 3Toil MHCTPYKIIMM yKa3aTeiab cTeKa
SP ymeHbIIaeTcsl Ha 2, ¥ B BEPILIMHY CTEKa MTOMEIaTcs Bee ¢hjiarv mpoiiec-
copa B hopmate cji0Ba COMIaCHO UX PaCoIOXEHUIO B perucTpe hJaros.

Camu (piarv He U3MEHSIOTCSI.

POPF

Boccranosnenue ¢aroB u3 creka. M3 BepiinHbl cTeka, aapecyeMoit
peructpom SP, B peructp daros mpoiieccopa MmoMeIarTcs cneiud@uaHbe
OUTBI, COOTBETCTBYIOIINE PACIIOIOKEHUIO (DJIATOB B perucTpe ¢hjiaros.

ITocie atoro SP yBennumBaeTcs Ha 2 M yKa3bIBaeT Ha HOBYIO BEPIIHY
CTeka.

Kom6unaumu nacrpykiuii PUSHF u POPF nosBosstiioT mpouemype
COXpaHSITh U BOCCTAaHABIMBATh (p1arv BEI3BaBIIEH ee mporpaMMbl. Kpome To-
ro, TaKUM 00pa3oM MOXHO ycTaHaBnuBaTh 3HaueHue ¢uara TF (JioByika),
TaK KaK CIeLMaJIbHON MHCTPYKIIUM [IJII 3TOTO HET.

J1J1s1 3TOTO ClenyeT COXpaHUTD (bJjlarv B CTeKe, U3MEHUTDb 3HaUeHue Ou-
Ta 8 ¥ 3aTeM BOCCTAaHOBUTD (pyiaru u3 cTeka.
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ApndmeTnyeckKkme NHCTpPyKLummn

dopmaTbl apndMeTUYeCKUX ACQHHBIX

ApudmMerrueckre omepauyuy MOTYT BBIIOJHSITbCS Hal OIepaHIaMu
4-X TUTIOB:

0 JIBonuHbIe Oe3 3HaKA.

0 JIBOMYHEBIE CO 3HAKOM (IICJIBIC).

0 YakoBaHHBIE OeCSITUYHEIE O3 3HaKa.
0 PacnakoBaHHBIe HeCATUYHBIC O€3 3HAKa.

JIBonuHbIe yKncia MOTYT 3aHUMaTh | uiu 2 Gakita. JlecsTnuHble yncna
XpaHSTCS TOOANTHO TO 2 mecsITUYHOW LMdpe Ha OalT A yIaKOBaHHOTO
dopmata unu o 1 necsaTuuHo nudpe Ha 6ANT AJisi pacmakoBaHHOTO ¢hopMa-
ta. [Ipouieccop npeanosiaraer, 4To ornpeaeJeHHbIe B apu(MeTUUYeCKUX MHCT-
PYKILIMSIX OTIEpaH/bl ComepXaT JAaHHbIe, TIPEACTABISIONINEG KOPPEKTHbBIE IS
JNIAHHOI MHCTPYKIMU ynciaa. HeKoppekTHble TaHHble MOTYT MPUBECTU K HeE-
MpeACKa3yeMbIM pe3yibTaTaM.

JIBomuHBIe YKciia Oe3 3HaKa MOTYT 3aHMMAaTh 8 win 16 GUT; Bce OUTHI
3HauuMBbl. JInana3oH 3HadyeHuii 8-6urosoro yucia — ot 0 go 255, 16-6uroBo
ro — ot 0 1o 65535. Hag ABOMYHBIMK YMCIaMU G€3 3HAKa MOXKHO BBITTOJIHATD
oIepaLuy CIOXEHUS, BBIUUTAHUS, YMHOXEHUS U JCICHUS.

JIBOWYHBIE YMCIa CO 3HAKOM (1IeJIble) MOTYT 3aHUMATh TakxKe 8 win 16
6uT. 3HaUueHue cTapliero 6Mra (caMmoro JieBoro) 3amaet 3Hak yrcia: 0 — moso-
KUTeNbHOE, | — oTpularenbHoe. OTpULIaTeIbHbIE YUCIA TPEACTABISIOTCS
CTaHAApPTHBIM JIomnosiHeHueM a0 2. TTocKonbKy OAMH pa3psii OTBEAEH MOJ
3HAK, IUara30oH U3MeHEeHUsT 8-6UTOBOTO yKcia — oT -127 mo +127, 16-6uto-
BOro — or -32768 no +32767. Yucno 0 nMeeT MOJIOXKUATENbHBIN 3HaK. Hax
JBOMYHBIMU YUCTAMHU CO 3HAKOM MOTYT ObITh BBIMOJHEHBI OMEpalii YMHO-
skeHus v aeneHusi. ClIoXXeHWe U BRIYMTaHUE BBIMOJIHSIOTCS 6e3 yyeTa 3HaKa.
st o6HapykeHUs TTepeHoca B 3HAKOBBIN pa3psia B pe3ysibTaTe 0e33HAKOBOM
ornepaluy MOXHO HCIOJb30BaTh MHCTPYKLUM YCIIOBHOTO TMepexofa WU
INTO.

YnakoBaHHBIE IeCATUIHBIC YMCIa XpaHITCS KaK 6e33HaKOBbIe 6aiiTo-
Bble BeJWIMHBI. Kaxkaplit 6aiiT comepkuT 2 AecaTUIHbIC IIUMPHI, 3aHUMAalO-
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mue 1o 4 oura Kaxnas. Llndpa B ctapiiem noayodaiite 6osiee 3Haunma. B kax-
JIOM TI0JTy0aiiTe TOMyCTUMBI TOJTBKO 16-pruHbIie 3HaYeHMs oT 0 10 9; cOOTBeT-
CTBEHHO Mpeeibl UBMEHEHUSI IecATUIHOro ynciaa — ot 0 10 99. CinoxeHue u
BBIUMTAHUE TAKUX YMCEJ BBIMOJIHAIOTCS B 2 cranuu. CHavyaja MmpuMeHsieTcs
00bIYHas1 6€33HaKOBast ABOMYHASI MHCTPYKIIMS, KOTOpasi GOpMUPYET B pervc-
Tpe AL MpoMeXKyTOUHbI pe3yJibTaT. 3aTeM BBIMOJIHSIETCS ONepalusi HaCTPOii-
ku (uHcTpykuusi DAA win DAS), npeobpa3sytoiast conepxkumoe AL B Kop-
PEKTHBII YNMaKOBaHHbIN AECITUYHBIN pe3ysibTaT. YMHOXEHUE U NeeHue
YMaKOBaHHBIX AECSITUUHBIX YUCES HEBO3MOXHO.

PacriakoBaHHBIE JECATUUHBIC YKMCIIa XPAHATCS KaK 0e33HaKOBbIe Oaii-
TOBBIE BeJIMUMHBIL. JlecsiTuuHast iudpa pacronaraercs B MJIaIIeM rmojyoaire.
JomyCcTUMBI 1 HTHTEPIIPETUPYIOTCS KaK IeCATUIHBIC YKciia 1 6-puIHbIe 3HaUe-
Hus oT 0 10 9. JIy1s BBITIOTHEHUS OTepaliuii yMHOXEHUS 1 AeJIEHUs] CTapLInii
MOJIy0aiT MOJIKEH OBITh 3aIOJTHEH HYJISIMU; ISl CJIOXKEHUSI U BBIYMTAHUST OH
MOXET CoAepkKaTh Jito00e 3HaYCHUE.

ApudmeTrueckre omepaluyd HajJ pacnakoBaHHBIMU AECSITUYHBIMU
Yy CJIaMU BBITIOJTHSIOTCA B ABe cTaauu. CHavasia UCTIOJIb3YIOTCSl OObIUHbIE O€3-
3HAKOBBIE MHCTPYKIIUU CJIOXEHUS, BBIYMTAHUSI WM YMHOXEHMS, KOTOPbIe
dbopmMupytor B peructpe AL MpoMeKyTOUHBIN pe3yabTaT. 3aTeM BbITIOJHSIETCS
orepalust HacTpoiku (MHCTpyKuust AAA, AAS win AAM), npeobpa3syioiast
conepxxumoe AL B pe3ynbTupylolee KOPpeKTHOE paclakoBaHHOE AeCSITUY-
Hoe yuciio. JleaeHre BBITTOJHSAETCS aHATOTUYHO, 32 UCKIIIOYEHWEM TOTO, UTO
CHauaJia cJieAyeT HaCTpOUThb uncauTesb B AL (uHcTpykuus AAD), a 3aTeM Bbl-
MOJTHUTh UHCTPYKIIMIO 0€33HAKOBOTO ABOMYHOTO JeJE€HUS, Pe3yJIbTaTOM KO-
TOPOTo OyAeT KOPPEKTHOE pacrakKoBaHHOE JECATUIHOE YUCIIO.

®opMaT JeCITMYHBIX pacaKOBaHHBIX YWCEJT TONOOCH IpeACTaBIIe-
HUI0 aecsaTnuHbIX udp B kone ASCII. Tpu atom mnst uncna B kone ASCII
cTapimit moay6aiT conepxuT 16-pryHoe 3HaueHue 3. BoaMoxkHoe conepxu-
MO€ CTaplliero noyyoaiita ajasi pacnakoBaHHOro opMara MpUBEJEHO BBILLE.
[TpeobpazoBaHue U3 OAHOTO BUAA B APYTOM CJIOXKHOCTH HE NIPEACTaBIISIET.

ApudmMmeTtnyeckue onepauum n aarm

ApudmMeTrueckre MHCTPYKIIMY OCTaBJISIOT ITOCJIE CBOETO BBITIOJIHEHUS
HEKOTOpPbIE XapaKTepUCTUKHU pe3yJIbTaTOB OTepalivii B BUIe 3HaYeHUH 6 (ia-
roB. BOJIBIIMHCTBO U3 HUX MOTYT aHAJIM3UPOBATHCS MOCIEAYIOIIMMY UHCT-

http://itbookz.ru/



http://itbookz.ru/

BeeaeHUue B MaOKpoacceMbAep 355

PYKLMSIMU YCJIOBHOTO MEPEX0/IA; MOXET TAKXKE MCIOIb30BaThCSI MHCTPYKLIUS
npepbiBaHusa 1o nepernonHeHuto INTO. BausHue Kaxmpoil MHCTPYKUIUM Ha
(bnaru ykazaHo npu onvucaHWU MHCTPYKIUU.

OnHako UMeTCs cjienyromune obuue npaBuiia.

1. ®nar nepeHoca CF ycraHaBiuBaetcs B 1, eciiu B pe3y/bTaTe orepa-
LIMM CJIOXEHUS ObLI MEePeHOC U3 CTaplliero 6uTa Wiu B pe3yabTaTe ornepaluu
BBIUMTAHMsI ObLI 3a€M B CTaplIMii OUT pe3yabTaTa. Eciu xke repeHoca Wiu 3a-
eMa He 0bL10, CF ycranaBnuBaetcs B 0. 3aMeTUM, YTO 3HAKOBBII ITEPEHOC Xa-
pakTtepusyetcs pasnuuHbiMu 3HaueHUsIMU (paroB CF u OF. ®nar CF moxer
HCIIOJIb30BaThC ISl OOHApyxXeHUsl Oe33HaKoBOoro mneperojHeHus. Ciaemgyer
IMOMHUTB, uTO ABe UHCTpyKUuK, ADC (cnoxeHue c¢ nepeHocom) u SBB (BbI-
yutaHue ¢ 3aeMoM) BopyiekaoT CF B cBoM omnepaliv U MOTYT ObITh [IO3TOMY
MCIIOJIb30BaHbI 1T MyJbTUOANTHOTO (32-, 64-pas3psIHOTO) CIOXEHUS U BbI-
YUTAHUS.

2. ®nar npomexyTrodHoro repeHoca AF yctanaBiauBaeTcs B 1 Tipu mie-
peHoce U3 MJIaIIero rnojaybaiira pe3yabTaTta BO BpeMsl CJIOXEHMS WY TIPU 3a-
eMe B MJIaIIuii moyyoaiT pe3ynbTara BO BpeMs BelunTanus. Eciu ke repe-
Hoca wiu 3aeMa He 6bu10, AF ycranaBmuBaercs B 0. ®dnar AF BBemeH muist
BBITIOJTHEHUS IECATUYHOM HACTPOKU U OOBIYHO B APYTUX LIEJISIX HE UCITOJb-
3yeTcsl.

3. ®nar 3Haka SF ycraHaBimuBaeTcs apu(PMETHUECKUMU 1 JIOTUYECKH -
MU MHCTPYKUMSIMUA PaBHBIM cTapiieMy (7-my win 15-My) OUTy pesyibTaTa.
Hnsa nonuHbIx yucesn co 3HakoM SF Oyzer paBeH 0 B ciydae MojgoXUTEIbHO-
ro pesyibrata 1 1 — B cly4ae OTpUIATEIBLHOTO (€CM HET TEPeTIoTHEHMS).
3HaueHue (ara SF MoXeT aHAIM3UPOBATHCS TTOCTIE CIOXKEHUS U BbIYMTA-
HMS UHCTPYKIIUSIMU YCIIOBHOTO miepexona. [IporpaMmbl, BBITOTHSIONINE 6e3-
3HaKOBbIE OTepaluu, 00bIYHO UTHOPUPYIOT SF, Tak Kak crapiuuii OUT pe3yib-
TaTa B 3TOM CJIydae MHTEPIPETUPYeTCs KakK IBOMYHAs 1ndpa, a He KaK 3HaK.

4. @®nar nyns ZF ycraHaBiauBaeTcs B 1, eciiu pe3yibTar apudmernyec-
KO# WM Joruyeckoit onepauuu paseH 0, u ycraHaBauBaetcs B 0, eciu pe-
3yJabTaT oTandeH ot 0. 3HaueHue jiara MOXeT aHaJIU3UPOBATHCS UHCTPYKIIM-
sIMU YCJIOBHOTO TIEpexoa.

5. ®nar maputeta PF ycTranasiuBaeTcs B 1, ecam Mianmive 8 OUT pe-
3yJibTaTa apudMeTUYeCKOl WM JIOTMUYECKON oOrepalu COAEepXKaT YeTHOe
YUCJIO eOAUHMIL, ¥ YCTaHaBIMBaeTcd B 0, €ClIM YUCI0 eMUHUL HeueTHo. MDyar
PF MoxeT ncnonb3oBatbes 1151 KOHTpoJisi cuMBosioB B koje ASCII Ha Kop-
PEKTHOCTb NapuTeTa.

6. ®nar nepenonHenusi OF ycranaBnuBaercs B 1, eciau pesysiabTaT
CJIMILIKOM BEJIMK [UTSI TIOJIOKHUTEIBHOIO YK C/Ia WIK CJAUIIKOM MaJl JJIsI OTPULIA-
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TEJILHOTO U HE TTIOMEIIaeTCs B ONepaHI-TTPUEMHUK (He CUMTasi 3HAKOBbII pa3-
psin). B mpotuBHoM cityua 3HaueHue OF — 0. CocTosiHue aroro ¢uiara otpa-
JKaeT HaJimuue apudmMeTryecKoro rnepenojHeHus: co 3HakoM. OH MOXeT aHa-
JIU3UPOBATHCSI UHCTPYKIIMSIMU YCIOBHOTO nepexoa uiu nHerpykuuein INTO.
B 6e33HakoBbIx onepauusix OF o60b14HO UTHOpUpYETCS.

CAOXeHue

ADD npueMHUK,UCTOYHUK

CrioxeHue 6aiiTOB WM CJI0B. AprudMeThIecKasi CyMma 2-X olepaHIoB,
KOTOPBIMM MOTYT OBITh OalThl WJM CJIOBa, 3aMellaeT OrepaHI-MPUEeMHUK.
O0a omepaHaa MOTYyT coAepkaTb IBOMYHbIE YKCJIa CO 3HAKOM MJIM 0e3 Hero.
ADD monuduuupyer daaru AF, CF, OF, PF, SFu ZF.

ADC npueMHUK,UCTOYHUK

CroxeHue ¢ IepeHOCOM. DTa MHCTPYKIIMS BRITIOJIHAET apudMeTriec-
KYyI0 CyMMY CBOMX OIepaHa0B, nobasisier 1, ecnu ycraHosieH B 1 duar CF, u
MoMeIIaeT pe3yJbTaT Ha MeCTO orepaHaa-nmpueMHuka. O6a onepaHga MOTYT
cojiepXaTh IBOUYHbBIE YMCIa CO 3HaKOM uiu 6e3 Hero. ADC monuduiupyet
¢naru AF, CF, OF, PF, SF u ZF. ITockonbky ADC rcrnoyib3yeT nepeHoc oT
MpeabIyIell omnepalni, OHa MOXKET MPUMEHSThCS IS CJIOXEHMS 4YKcen
IJIMHHEe 2 0alToB.

INC npnemMHuk
VBenmueHue Oalita wiau ciosa Ha 1.

K conpepxumomy npueMHuka npudasisiercs 1. OnepaHa MOXeT ObITh
6aiiTOM WJIM CJIOBOM M pacCMaTpUBAeTCs KaK IBOMYHOE uncio 6e3 3Haka. INC
moaudunupyet ¢aaru AF, OF, PF, SF u ZF u He Bauser Ha CF.

AAA

ASCII-nHacTpoiika sl coXeHus. DTa MHCTPYKIUS IIpeoOpa3yeT co-
nepxxumoe perrctpa AL B KOppeKTHOE paclakKoBaHHOE JECSITUYHOE YUCIIO;
cTapiuii mony6aiT ooHynsercsa. AAA mogudunmpyet daaru AF u CF; cocto-
suus ¢aaroB OF, PF, SF u ZF nocie AAA He omnpee/ieHbl.
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DAA

HecarnuHast HAaCTPOMKa IJIsT CJIOKEHUS. DTa MHCTPYKIUST KOPPEKTUPY-
€T pe3yJIbTaT MPEAIIECTBYIOMIETO CIOXEHUST 2-X MPaBUIbHBIX YITaKOBaHHBIX
NeCITUIHBIX umce, conepxainuxcs B peructpe AL. Conepxumoe AL ripeo6-
pasyeTrcs B apy KOPPEKTHBIX YIIaKOBaHHBIX TeCATUYHBIX yricesl. DAA Momn-
dunmpyer dpaaru AF, CF, PF, SF u ZF; cocrosinue ¢nara OF nocie DAA He
OTIpeieIICHO.

BblunTOHME

SUB npreMHUK,UCTOYHUK

Berunranue 6aiiToB Wi ¢jioB. ComepXUMOe MCTOYHUKA BBIUMTACTCS
M3 COICPKUMOTO MPUEMHUKA, U Pe3YJIbTaT IIOMEIIAeTCsT Ha MECTO IIPUSMHU -
Ka. OnepaHabl MOTYT OBITh OaliTaMU WJIM CIOBaMU M COIEPXKAaTh TBOMYHBIC
yucia co 3HakoM win 6e3 Hero. SUB monudunupyet daaru AF, CF, OF, PF,
SFu ZF.

SBB npueMHUK,UCTOYHUK

Boruuranue ¢ 3aeMoM. [1o 3TOl MHCTPYKIIMU CONEPXKUMOE UCTOUYHUKA
BBIYMTAETCS U3 COAEPXKUMOTO NPUEMHUKA, U3 pe3yJibTaTa BeIYUTaeTCs elle 1,
eciu yctaHoBsieH B 1 ¢yar CF, 1 oKoHUATeIbHBINM pe3yIbTaT IoMeIaeTcs Ha
MecTo npueMHuKa. O6a omepaHaa MOTYT ObITh OaliTaMU WJIM CJIOBaMM U CO-
JIepXaTh OJBOMYHbBIE YMCiIa CO 3HAaKOM uiau 6e3 Hero. SBB momudunupyer
¢naru AF, CF, OF, PF, SF u ZF. ITockonbky SBB ucnonb3yer 3aem mpeabl-
IyIIeit onepalvii, OHa MOXeT IMPUMEHSIThCS I BBIYUTAHUS YKUCesT IJTMHHEe
2 GaiiToB.

DEC npueMHUK

VYMenbieHue 0aiita vwim ciioBa Ha 1. ComepXuMoe IIpUeMHUKA YMEHb-
maercs Ha 1. [IpueMHuK MoxeT ObITh 6aliToM uiu ciioBoM. DEC monuduiiu-
pyet dnaru AF, OF, PF, SF u ZF u e pnusier Ha cocTosinue CF.

NEG npuemMHuK

Otrpunianue 6Gaiita mian ciaoBa. [1o 3TOM MHCTPYKUIMU COACPKUMOE
MPUEMHMKA, KOTOPBI MOXKET ObITh OATOM WIM CJIOBOM, BhiunTaeTcs us 0, u
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pe3ysIbTaT IMoMeIaeTcsl Ha MeCTO IIpUEeMHHMKa. DTa (hopMa JTOMOTHEHUS 10 2
WICITOJIb3YeTCs IUIsT U3MEHEeHUST 3HaKa 1iejioro urcia. Ecimu onepana paseH 0,
€ro 3HaK He M3MEHSIETCS.

[NommbITKa oTpULIaHMs OaiiTa, comepkaiiero - 128, wim cjioBa, coaepxka-
mero -32768, He U3MeHseT onepaH, HO yctaHaBnuBaeT B 1 ¢uar OF. NEG
moauduimpyet ¢uiaru AF, CF, OF, PF, SF u ZF. ®nar CF Bcerga ycraHaBiu-
BaeTcd B 1, MCKIIOoUasi TOT ciry4aii, koraa ornepan paseH 0 (torma u CF=0).

CMP nprUeMHUK,MCTOYHUK

CpasHenue 6aiiToB wim ciioB. UacTpykiust CMP BeluMTaeT coaepxu-
MOE MCTOYHUKA M3 COAEPXKUMOTro IMTPUEeMHNKA, HO pe3yJIbTaT He BO3BpalllaeT.

OnepaHabl, KOTOPbIE MOTYT OBITh OaliTaMU WJIM CJIOBAaMU, HE U3MEHS -
1otcs, Ho moguduumpytorcs diaru AF, CF, OF, PF, SF u ZF, uto MoxeT aHa-
JIN3UPOBATHCS MOCISAYIOIMMHA MHCTPYKIIMSIMU YCIIOBHOTO TIepexoa.

CocTtosiHus 3TUX (JIaroB OTpakaloT OTHOLIEHHUE MPUEMHKMKA K UCTOY-
Huky. Hanpumep, ecau nocine CMP cieayet unctpykuus JG, nepexon npo-
U30MIET, ec/i COAePKUMOe MPUEeMHUKA 0OJIbIIIe CONEPXKUMOTO UCTOUHMKA.

AAS

ASCII-HacTpoiika st BBlMUTaHUsl. DTa UHCTPYKLUS IIpeobpa3yeT Ha-
XOIAILIUIicA B peructpe AL pe3y/IbTaT IpealecTBYIONICH ormepaly BEIYUTa-
HMS 2-X KOPPEKTHBIX IeCIATUYHBIX PACIIaKOBaHHBIX YMCET B KOPPEKTHOE JIie-
CATUYHOE paclakoBaHHOE YMCJIO, OCTalolleecs: Takxe B AL.

Crapummumii ony6aiit perucrpa AL oOHynsieTcss. AAS monudunupyer
¢naru AF u CF; cocrossnus ¢aaroB OF, PF u ZF nocie AAS He onpenesieHEl.

DAS

JlecaTuaHast HACTpOWKa JJIS1 BBIYUTAHUS.

DTa MHCTPYKIIMS TTpeodpa3yeT HaxonsIuiics B peructpe AL pe3ynbrar
TIPEAIIECTBYIONIEH OTepallii BEIYUTAHUS 2-X KOPPEKTHBIX AECITUIHBIX yITa-
KOBaHHBIX YK CeJT B Tapy KOPPEKTHBIX JECITUIHBIX YITAKOBAaHHBIX 11 Gp, OcTa-
fouuxcs Takke B AL. DAS moguduuupyet dbnaru AF, CF, PF, SF u ZF; co-
crosinue ara OF He ornpeneneHo.
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YMHO)XeHue

MUL ncToyHuK

YMHOxeHue 6aiiToB win cioB 6e3 3Haka. Mucrpykiss MUL Boimosn-
HseT 0e33HaKOBOE YMHOXEHME COAEPXKMMBIX MCTOUHMKA M aKKyMYJISTOpA.
Ecam ucTouyHUK sIBiIsieTcsl 6aiiToM, B KaueCTBE aKKyMYJISITOpa MCIIOJIb3YeTCsI
peructp AL, a pe3yibTaT 1BOMHOI ITMHBI oMelaeTcs B peructpbl AH 1 AL.
Ecan UCTOYHUK SIBJISIETCSI CJIOBOM, B KaUeCTBE aKKYMYJISITOpA MCITOJIb3YeTCsI
peructp AX, a pe3ybTaT ABOMHO IIMHbI ToMelaercs B peructpbl DX u AX.
OnepaHIbl paccCMaTPUBAIOTCS KaK ABOMYHEIE YKcia 0e3 3Haka. Eciiu crapias
oJIOBMHA pe3yJibrara (cogepxumoe AH 11 nctouHnka-06aiTa Win cCoaepKu-
moe DX mns ncroununka-ciona) He paBHa 0, dyiaru CF u OF ycraHaBiuBaloT-
ca B 1, B mporuBHoM cinydae — B 0. Korna CF u OF ycraHOBJIeHH B 1, 3T0 03-
HayvaeT, 4yTo AH unu DX comepxut 3HaunMble HUGphI pe3yabrata. COCTOSHUS
¢naros AF, PF, SF u ZF nocie MUL He onpeaeneHsbl.

IMUL UCTOYHUMK

LenouucienHoe ymHoxeHue 6aitoB unu cioB. Mactpykuus IMUL
BBITIOJTHSIET YMHOXEHHE CO 3HAKOM COIECPKUMBIX UCTOYHUKA U aKKYMYJISITO-
pa. Eciiv ucTouHUK SIBJIsieTCst 6aliTOM, B Ka4eCTBE aKKyMYJISITOpa UCTTONb3YeT-
ca peructp AL, a pe3yibTaT IBOWHOM JUTMHBI TToMelaeTcs B peructpsl AH u
AL. Ecii UICTOYHUK SIBIIIETCS CJIOBOM, B Ka4eCTBE aKKyMYJISITOpPa UCITOIb3Y-
eTcs peructp AX, a pe3yJIbTaT IBOMHOM IUTMHBI TToMelnaeTcst B peructpsl DX u
AX. Ecim crapiras monoBuHa pesynbrara (cogepxumoe AH mist nctounmnka-
6aiiTa wim conepxxumoe DX 1T ICTOYHMKA-CITOBA) He SIBJISIETCST paCcIIpeHN -
eM 3Haka mutaaiieii mosoBuHbl, Gyiaru CF u OF ycranaBnuBatorcs B 1, B Ipo-
tuBHOM ciiyyae — B 0. Korga CF u OF ycraHoBjieHbI B 1, 3TO 03HayaeT, 4To
AH unmu DX comepxut 3HaunMbie U@ phI pe3yiabrata. CoctossHus diiaros AF,
PF, SF u ZF nocne IMUL He onpezeieHbI.

AAM

ASCII-HacTpoiika 1isi YMHOXEHMUSI.

HMuctpykumsi AAM KOppeKTUpYyeT pe3yJibTaT MPeAllecTBYIONIEN orme-
paly YMHOXEHUST 2-X KOPPEKTHBIX JECSITUYHBIX PacClaKOBaHHBIX OMepaH-
noB. KoppekTHoe aecsITUYHOe pAacmakOBaHHOE YMCIIO, COCTOsIee U3 2-X
undp, ussnekaercs u3 peructpoB AH u AL, u pe3yibTaT BO3BpalllaeTcs B pe-
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ructpbl AH 1 AL. Ctapiiive noiayoaiTbl epeMHOXaeMbIX ONIEpaHI0B TOJKHbI
ObITh OOHYJIEHBI, YTO HeoOxonumMo AAM mist (popMUpOBaHUSI TTPABUIIBHOTO
pesyabtata. AAM monuduivpyet duarv PF, SF u ZF; coctosiHus daaros AF,
CF u OF nocine AAM He onpeaeieHbl.

AeAeHune

DIV nctoyHuk

Jenenue GaiiToB miau ciioB 6e3 3Haka. MHcTpykius DIV BeimonHsieT
0e33HaKOBOE JeJICHUE COAEPXKMMOro aKKyMyJsiTopa (1 ero pacliMpeHus) Ha
CONEPKUMOE UCTOYHMKA. Ecm MCTOUHUK sABIsieTcsl 6ailToM, TIpearoiaraeT-
cd, 4To nenuMmoe pacrojioxeHo B peructpax AH u AL. YacTHoe ocTaercs B pe-
ructpe AL, octatok — B peructpe AH. Ecau MCTOUYHMK SIBJISIETCSI CJIOBOM,
MpeAIoaaraeTcs, uTo aeauMoe pacrosnoxeHo B peructpax DX u AX. YactHoe
B 9TOM ciiydae octaercs B peructpe AX, octatok — B peructpe DX. Eciau 3Ha-
YeHHUEe YaCTHOIO MPEeBOCXOIUT BMECTUMOCTD peructpa-npuemHuka (FFh mis
ucrouHuka-6aiita win FFFFh nisa ucrouHuka-ciioBa), BO3HUKAeT CUTYyallus
«neneHue Ha 0» U reHepupyeTcsl pepbiBaHue ¢ HoMepoM 0; YacTHOe U ocTa-
TOK B 3TOM CJIyyae He OTpeleeHbl.

JpobHasi yacth yacTHoro orcekaercs. [Tocie DIV coctosiHus diaros
AF, CF, OF, PF, SF u ZF He onpefeieHsbl.

IDIV nCTOvHUK

LlenouyucnenHoe neneHue 6aidToB uiau ciaoB. MHcTpykums IDIV BbI-
TOJHSIET JeJIEHUE CO 3HAKOM COAEPXKMMOTro aKKyMyJisiTopa (M ero paciimpe-
HUST) Ha COiepKMMOe UCTOYHUKA. Eciv UCTOYHUK sBJIsieTcs 6aiiToOM, Mpeano-
JlaraeTcsl, 4yTo neaumoe pacroyioxkeHo B peructpax AH u AL. YactHoe
octaercs B peructpe AL, octatok — B peructpe AH. Jljisi Takoro aeneHust
MaKCUMAaJIbHO JOMYCTUMOE TOJOXUTeIbHOe YacTHOe paBHo 127 (7Fh), a mu-
HUMAaJIbHO JOMYCTUMOE OTpHULIaTeJIbHOE YacTHOe paBHO -127 (81h). Eciu uc-
TOYHMUK SIBJIIETCS CJIOBOM, ITPEIOJIaraeTcsl, 4To AeJMMOE PACIIOIOXKEHO B pe-
ructpax DX u AX. YacTHoe B 3TOM cityyae octaetcs B peructpe AX, ocTaTOK —
B peructpe DX. [yt Takoro fejieHUs1 3HaU€HUE YACTHOTO MOXKET HaXOAUThCS
B mpenenax ot -32767 (8001h) mo 32767 (7FFFh). Eciiu yacTHOE MOJIOXHUTEITb-
HO U MPEBBILIAET MOJOXUTENbHBI MAKCUMYM WJIM OTPULIATELHO U MEHBIIIE
OTPHULIATEILHOTO MUHUMYMa, TeHEepUpYyeTcs MpepbiBaHue ¢ HoMepoM 0 (nese-
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Hue Ha 0); YaCcTHOE M OCTaTOK B 3TOM cJiy4yae He ornpeaesieHbl. HellenouuncneH-
HOE YaCTHOE OKPYIJIsIeTCs A0 1ieoro yucia (rmo HamnpasieHuio K 0). OcraTok
HMMeEET TOT Xe 3Hak, uto u aeaumoe. [Tocae IDIV cocrosHust paros AF, CF,
OF, ZF, PF u SF He onpeaeicHbI.

AAD

ASCII-nHacTpoiika mist geneHus. MHerpykuuss AAD momudunupyer
yUCIUTENb B peructpe AL nepen aejgeHreM 2-X KOPPEKTHBIX JeCATUUHBIX pac-
MaKOBAHHBIX OIMEPaHIOB TAKUM 00pa3oM, YTOOBI YaCTHOE OT JeJeHUS ObLIO
TaKXXe KOPPEKTHBIM JeCATUYHBIM PacCliaKOBAaHHBIM YKCIOM. J1J1s1 TOro, 4ToOb!
nociaenytomas nHeTpykius DIV cpopmupoBaia npaBuibHBINA pe3ysibTaT, pe-
ructp AH nosxeH comepxarb Hyau. YacTHoe octaetcst B peructpe AL, ocra-
ToK — B peructpe AH; oba crapiuux roayoaiita ooHynsitorcss. AAD moaudu-
uupyet daaru PF, SF u ZF; cocrosinus dnaros AF, CF u OF nocie AAD He
onpeesieHbl.

CBW

IMpeobpazoBanue Gaiita B cioBo. MHcTpykumss CBW 3aronHsieT pe-
ructp AH 6utamu, paBHBIMM 3HAKOBOMY OUTY OJHOOANTHOTO YKC/ia B peruc-
Tpe AL. CBW Ha cocTosiHus ¢h1aroB He BAMSIET. DTa MHCTPYKIIUS MOXKET MC-
MOJIb30BaThCA I TOJYYEHUs] OeIMMOTO ABOMHOrO pasMepa (cioBa) U3
pe3yJbTara IpealiecTBYIONIei onepaluy AejeHus 0aliToB.

CcwD

IIpeobpaszoBaHue cioBa B ABoliHOe ciioBo. MHcTpykius CWD 3amnosn-
Hs1eT peructp DX O6uramu, paBHBIMU 3HAKOBOMY OUTY ABYXOAWTHOTO YHCIA B
peructpe AX. CWD Ha cocTosiHus (pyiaroB He BIUsIET. DTa UHCTPYKIIMST MOXET
WCIIOJTb30BaThCA UIS TIOJNYYeHUs IEIMMOTO IBOWHOTO pa3Mmepa (IBOMHOTO
CJIOBA) M3 pe3yiIbTaTa MPeAIIeCTBYIONIEH OTiepallii JeJICHUS CIIOB.

NHCTPYKUMM 06paboTKM 6UT

MmMeercs 3 rpyniibl MHCTPYKLUIA At 00paboTKy OUT B hopMaTax Oaii-
Ta WIK CJI0Ba: JIOTUYECKUE, CIIBUTY U BpallleHUs (BCe ONePaIMy BBITIOTHSIOT-
cs ¥ Haj 6aiiTaMM, ¥ Hall CJIOBaMU).
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Aoruyeckue MHCTPYKLUKn

Jlornyeckre MHCTPYKIIMM BKIO4YaloT OyieBbl omepatopsl HE, U,
Brutovaroiue MIJIN, uckmovaromme MJIN n onepauuio tectupoBaHus, KO-
Topasi ycTaHaBIMBaeT dhJiarv, HO He U3MEHSIET 3HAUeHUsI CBOMX OMEePaH/IOB.

HMucrpykuuu AND, OR, XOR u TEST cneaytoniym o6pa3om BAUSIIOT
Ha ¢utaru. @naru OF u CF jormyeckuMy MHCTPYKIIMSIMU BCeTa yCTaHABIY-
Baetcd B 0, a coctosiaue ara AF He onpeneneHo. CocrosiHus ¢aros SF, ZF
u PF otpaxalor pe3yabTaT ornepaiydu U MOTYT aHAJIM3UPOBATHCS MHCTPYKIIU -
SIMU YCJIOBHOTO Tiepexoma. MHTepripeTaiius aTux ¢JiaroB Takas Xe, Kak s
apudmernueckux nHcrTpyKuuit. Mnar SF yctaHaBnuBaeTcs B 1, eciu pe3yiib-
TaT oTpuliaTesieH (crtapuiuii OutT paBeH 1), u ycrtaHaBiuBaetcs B 0, eciu pe-
3yJIbTAT MOJIOXUTENeH (cTapiuuit 6ut paBeH 0). @ar ZF yctaHaBiamBaeTcsa B 1,
ecau pe3ynbTat paBeH 0, 1 yctaHaBnuBaeTcsa B 0 B IpoTUBHOM citydae. Diar
PF ycranaBnuBaeTcs B 1, eciii pe3yibTaT COAEPXKUT YETHOE YUCIIO eIUHULL, U
ycranasnuBaeTcs B 0 B mpotuBHOM ciydae. MHcTtpykumst NOT Ha coctostHust
¢naros He BUSET.

NOT npuemMHuK

Orpuuanue. MacTpykius NOT uHBepTUpyeT Bce OUTH ((hopMUpyer
JoTioTHeHue 1o 1) 6aiiTa uiu ciosa.

AND npneMHuK,MCTOYHUK

Jlornueckoe Y. MHcTpyKinst AND BBITIOTHSIET OTlepalinio JIOTMYeCKoe
W nByx omepaHnoB (6aiiTOB MJIM CJIOB) M BO3BpalllaeT pe3yabTaT B ONepaH/I-
MIpUEeMHUK. BUT pe3ynbraTa ycTaHaBIMBaeTcs B 1, eClIM yCTaHOBIIEHH! B 1 06a
COOTBETCTBYIOIINX eMYy OMTa OTIEPaHIOB, M YCTaHABIMBAETCS B 0 B IPOTUBHOM
ciyuyae.

OR NpUeMHUK,UCTOYHUK

Bxuouatomee MJIW. MHcTpykius OR BbIMOTHSIET onepanuio Jornye-
ckoe Bkiovatoiee MJIM nByx onepanaoB (0aiiTOB UK CJIOB) U TIOMEILIAET pe-
3yJIbTAaT Ha MECTO OfepaHaa-npueMHUKa. bUT pesyabTara ycTaHaBIMBaeTCs B
1, ecnu paBeH 1 XOTs1 ObI OIMH U3 2-X COOTBETCTBYIOIIMX eMy OMTOB OIepaH-
TIOB, U ycTaHaBauBaeTcs B ) B MPOTUBHOM Ciyyae.

XOR npueMHUK,NCTOYHUNK

Hckmouatoniee MJIN. MucTpykims XOR BBITIONHSIET ONepalvio Jo-
ruyeckoe uckmoyvatoiiee MJINM 2-x onepaHaoB U TOMEILIAET pe3yabTaT Ha Me-
CTO omnepaHaa-nmpueMHuKa. bUT pesysibrata ycraHaBjiMBaeTcs B 1, eciiu cooT-
BETCTBYIOIIME €My OMTHI OMEPaHI0B UMEIOT ITPOTUBOIOJOXKHBIE 3HAYSHUST, U
yctaHaBiuBaeTcs B 0 B IPOTMBHOM cliyyae.
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TEST npMeMHUK,UCTOYHUK

TectupoBanue. Unctpykuust TEST BbinosiHsieT onepaiiuio joruyec-
koe M nByx omepaHmoB (0aiiToOB WJIM CJIOB), MOAUMUUMPYET ¢dJiarv, HO pe-
3yJIbTaT He BO3BpalllaeT, TO €CTh,0nepaHabl He uaMeHstorcs. Ecin 3a TEST
caenyet uHCTpyKuusa JNZ (nepexon, ecau He 0), To riepexo OyneT uMeTh Me-
CTO, €CJIV B 000UX OMNEpaHIax UMEIOTCSI €TMHUIIBI B COBMAAIONIMX TO3ULIMSIX.

CaBuru

Butel B 6aifTax maM CI0BaxX MOTYT OBITh COABMHYTHI apu(pPMeTHICCKU
WJIN JIOTUYECKU. B COOTBETCTBMM ¢ KOAUPYEMBIM B MHCTPYKLIMUA CUCTYNKOM
MOXKET OBITb BEITIOJTHEHO 10 255 ciBUTOB. CYETIMK MOXKET OBITh CIICIIM(PUIII-
poBaH Kak KoHcTaHTa 1 mm Kak peructp CL, 4To mo3BosisieT 3agaBaTh BeJIH-
YMHY CIBUTA B poIlecce padbOoTHI MPOrpaMMEL. AprpMeTUIeCKHe CIIBUTHA MO-
IYT OBITh MCIIOJIb30BAHBI IISI YMHOXEHMSI W JIeJICHUST JBOMYHBIX YMCEN Ha
creneHu 2. Jlormueckue CIBUTH MOTYT IIPUMEHSITLCS [IJIsI BBIICICHNSI OUTOB B
OaiiTax uau CioBax.

MHcTpyKiiuy caBura ciaeaylolyM o0pa3oM BO3IEUCTBYIOT Ha (iaru.
Cocrosnue ¢uara AF Bcerma He ompeaeeHo Iocie onepauuu casura. Bos-
neiictBue Ha ¢iarn PF, SF u ZF aHaJOrMyHO JOTMYECKUM MHCTPYKLUSIM.
®nar CF Bcerma cofepXuT 3HaUECHUE TMOCIEAHETO CABMHYTOTO 3a TIPeIesibl
onepaHja nprueMHuK outa. CocrossHue aara OF mocjie MHOrOOGUTHOTO CIBU -
ra Bcerga He onpeneiieHo. [1pu equnnunom capure OF ycraHaBiauBaercs B 1,
€CJIM B pe3yJibTaTe onepaly 3HaKOBbII OUT M3MEHWJI CBOE 3HaUEHME, U yCTa-
HaByiBaeTcs B ) B IPOTUBHOM Cllyyae.

SHL/SAL npueMHUK,cYeTYnK

Cusur BieBo. MHcTpykimu SHL 1 SAL BBITIOJHSIOT OMepaluy COOT-
BETCTBEHHO JIOTUYECKOTO 1 apu(PMETUUECKOTO CABUTA BJIEBO OIEpaHaa MpH-
€MHMK Ha BEJIMYMHY OUT, OINpeneIsieMyl0 CUCTIMKOM. [IpueMHMK MOXET
OBITh OaiiToMm m ciaoBoM. [losgBisiommecs capaBa OUTHI 3aIIOIHSIIOTCS HYJISI-
mu. Eciu 3HaKOBBIN OUT coxpaHsieT epBoHavaibHOe 3HaueHue, ¢iaar OF yc-
TaHaBIuBaercs B 0.
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SHR npueMHUK,UCTOYHUK

Jlornyeckuit casur BnpaBo. MHctpykims SHR cnBuraer 6uthbl orme-
paHza NpYeMHUK (OaiiTa Uiy cjoBa) BIPaBO Ha YKCJIO pa3psiioB, onpenesse-
MoOe€ onepaHioM cueTyuk. [losgBisironiuecs ciieBa OUTHI 3aMOTHSIOTCI HYJS-
Mu. Eciiu 3HaKOBBIN OUT COXpaHsIeT CBOE MepBOHAYaJIbHOE 3HaYeHue, dar
OF ycranasnuBaercs B 0.

SAR npyeMHUK,cYeTYnK

Apudmernueckuit capur BrpaBo. MHctpykumsi SAR coBuraetr OMThHI
ornepaHia MpueMHUK (6aiiTa UM cJioBa) BIPaBO Ha YMCIIO pa3psiioB, ONpeie-
JIseMoe OIEepaHIOM CUYeTYMK. BUTHI, paBHbIE MTEPBOHAYATHLHOMY 3HAKOBOMY
OuTYy, MOSIBJISIIOTCS CJieBa, COXPaHsIsl TaKMM 00pa3oM NepBOHAYATbHBIN 3HAK
yucaa. OTMETUM, YTO pe3ysbTaT BbllojJHeHUsT SAR oTinyaeTcst OT AeJMMOro
«3KBHUBajJeHTHOI» ornepauuu IDIV, eciu onepana npueMHMKa OTpUlIaTeIeH
1 3a €ro IMpenesbl CABUTaloTCs eAMHULIBL. Hanmpumep, caBur yucia -5 BIpaBo
Ha 1 6uT gaet -3, a mejaeHue -5 Ha 2 gaet -2. Paznuure MHCTpYKIUIA 3aKJTI04a-
ercsa B ToM, uTo IDIV okpyrisier Bce uncia no HampapieHuto K 0, a SAR ok-
PYIJISIET MOJOXUTENbHBIE YKcia K 0 M oTpulaTebHble — OT HYJISI.

BpalieHus

burtsl B GafiTax u cioBax MOXHO BpalliaTb. buTel, cipuraemsie 3a mpe-
IIeJIbl OTlepaHia, He TePSIIOTCS, KaK MPY CABUTE, a LIUKINYECKU TTOSIBIISIIOTCSI C
IIpYTroii CTOpoHbI onepanaa. Kak rpu cnpure, BeJTMYMHA BpallleHUs 3a0aeTCs
OIepaHIOM CYETUYUK, KOTOPBI MOXET OBITh CITeLIM(PULIMPOBAH KaK KOHCTaH-
ta 1 wim kak peructp CL. ®nar CF MoxXeT BBICTYIIaTh KaK pacIlIMpeHKe OIe-
panna B nByx mHcTpyKiusx BpaieHuss (RCL u RCR), mo3Bosisisi BbIIESATD
out Bo ¢ar CF u 3areM mpoBepuTh ero 3HayeHue MHCTpyKuusamu JC wim
JNC. BpameHnust Bo3aeiicTByIoT TosibKo Ha ¢iar nepeHoca CF u ¢uar nepe-
nojgHeHust OF.

®nar CF Bcerna comepXuT 3HaYeHUE TIOCEIHETO BHIIIEIIIEeTO 3a OTe-
paHn 6uta. B MHOromno3uimoHHbIX BpaleHusx coctosinue ¢aara OF Bcerna
He onpenesneHo. B onuHouHoM BpanieHuu OF ycranaBniuBaercs B 1, eciu orne-
pauus I3MEHsSIeT 3HaueHUe CTapIlero (3HaKOBOro) OMTa onepaHaa, M yCTaHaB-
nmBaetcs B 0 B IPOTUBHOM ClTyyae.
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ROL npuemMHuK,CYeTYnK

Bpaienue BieBo. MucTpykuust ROL Bpaiaet 6aidT ujiv CJIOBO MpUEM -
HUKa BJIEBO HAa YHCJIO OUT, ONPEAEIISIEMOE CYETYUKOM.

ROR npueMHuK,cyeTymKk

Bpamenue BnpaBo. MHcTpykuus ROR pabotaer ananornuno ROL, Ho
BIIPaBO.

RCL npneMHuK,cHeTYmK

Bpamenue BineBo ¢ nepeHocoMm. MHucTpykiusa RCL BpaiaeT 6uThl 6aii-
Ta WM CJIOBa MPUMEMHMKA BJIEBO HA YUCJIO OUT, OINpEAessieMOe CUETUUKOM.
®nar CF paccMaTpuBaeTcsl Kak 4acTb IPUEMHUKA, TO €CTh, €ro 3HaUeHWe TTPU
9TOM BpallleHUH ToNanaeT B MIAAIINI OUT mpueMHuka, a caM CF npuHuMaet
3HaAYeHUE cTapIiero OuTa MpueMHMKA.

RCR npueMHUK,cHeTYnK

Bpamenue BnpaBo ¢ nepeHocoM. MHcTpykiinss RCR paboraeT B Tou-
Hoctu Kak RCL ¢ Toit muib pasHulieid, YTo OUTHI BpallaloTcs BITPaBo.

MHCTPYKLUMM O6paBOTKU CTPOK

[TsTh 6a30BBIX CTPOKOBBIX OIEpaluii, Ha3bIBAEMbIX MPUMHUTHBAMM,
MO3BOJISIIOT OMEPUPOBATH CO CTPOKAMM OANTOB UJIM CJIOB IO OHOMY DJIEMEH-
Ty (OaiiTy MM cia0By) 3a pa3. DTU omepaly MOTYT 00pabaThiBaTh CTPOKHU
JIHOM 10 64K. Onepaiiyu co CTpoKaMu 00eCIeunBalOT MEPECHUIKY, CPaBHE-
HME, CKAaHMPOBaHUE CTPOK IO 3HAYEHUIO, a TAKXKe IMEPEChUIKY 2JEMEHTOB
CTPOKU B aKKyMYJISITOP WJIM U3 HEero. OTUM 0a30BbIMU MHCTPYKIIMSIM MOXET
MpeallecTBOBaTh OAHOOAUTHBIN NpedurKc, HaIMYKhe KOTOPOTro odecreyrBaeT
MHOTOKpaTHOE MOBTOPEHUE MHCTPYKIIMHU arlllapaTHbIM CIIOCOOOM, UTO rapaH-
TUPYET OoJiee BLICOKOE OBICTPOACICTBYE, UYeM B Cllydae MTPOrpaMMHOTO LIMKJIA.
ITporecc moBTOpeHMsT MOXKET ObITh MPeKpallleH P BO3HUKHOBEHUM PA3INY-
HBIX CUTYyalluii, a caMa MOBTOpsieMasi orepalys MOXeT ObITh KaK IpepBaHa,
TaK U BO30OHOBJIEHA.

CTpoKOBbIE MHCTPYKIIMA BO MHOTOM TTOXOXM JAPYT Ha apyra. OHU MO-
TYT UMETh OTepaHI-TIPUEMHUK, OMEePaHAI-NUCTOYHUK WM 00a 3T oIepaHa.
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AnmapaTHO TMpeIIToiaraeTcsl, 9YT0 MCXOMHAs CTPOKa pa3MellieHa B TEKYIIEeM
CerMeHTe AaHHBIX (U1 ee aapecaluu ucnosib3yercs peructp DS); wis uzme-
HEHMSI 3TOTO JOMYIICHWS MOXET MCIOJIb30BaThCS OTHOOANTHBIN TpeduKc
n3MeHeHus1 cerMeHTa. CTpoKa-TIpMeMHMK TOJDKHA pa3MeIIaThesl B TEKYIIEM
9KCTpa cerMeHTe (18 ee anpecaluu ucrnondyercs peructp ES). st mposep-
KU TOTO, YTO SIBJISIETCS 3JIEMEHTOM CTPOKM (0ailT MiTu CJI0BO), AcceMbJiep Ipo-
BepsIeT aTPUOYTHI ONlepaHI0B MHCTPYKLUMH. OfHAKO, B JEHCTBUTEIbLHOCTH 3TH
ONepaHIbl VIS aipecaliuy CTPOK He UCTOb3YIoTCs. IS anpecaliuy UCcrosib-
3yIOTCST perucTpbl SI, KOTOPHIM TpearnoiaraeTcsl 3arpy>KeHHbIM 3HAYCHHEM
CMEIIIEHMs] CTPOKU-MCTOYHMKA OTHOCUTENIbHO comepxkumoro DS, u DI, co-
JEPXKUMOE KOTOPOTO TPAKTYETCsl KaK CMEIIeHe CTPOKU-TTPUEMHUKA OTHOCH -
TesbHO copepxxuMoro ES. Bce aTi perrcTphl TOJDKHBI OBITh 3arpyskKeHBI TPE-
OyeMBIMU 3HAYCHHUSIMU 1O BBHIMOJHEHUS CTPOKOBOW OIEparvu, Ui 9ero
MOTYT UcToib30BaThcs MHCTpYKLK LDS, LES u LEA.

CTpOoKOBbIE MHCTPYKIIMM aBTOMATUYECKU MOIUGMUIIUPYIOT COAEPXKU-
moe peructpoB SI u/unu DI juist oGecrieyeHMsI BO3SMOXHOCTH 00pabOTKU clie-
TIOIIETO 3JieMeHTa CTpoku. 3HayeHue diara HanpasieHus DF onpenensier,
OyayT JIM 3TU MHIEKCHBIE PETUCTPhI aBToMaTnuecku yBeanuuBaThest (DF=0)
Wi aBTomatudecku ymeHbinatbes (DF=1) npu mepexome K ciemyroiiemy
aJIeMeHTY cTpoKu. [1pu 0O6paboTke cTpok 6aitToB comepxkumoe SI u/wnu DI
U3MEeHsIeTCs Ha |; B ciTyyae CTpOK CJIOB — Ha 2.

Hcnonb3oBaHue perucTpoB U (h1aroB CTPOKOBBIMU MHCTPYKIIUSIMU:

a SI — cMellleHre CTPOKU-UCTOYHUKA;

O DI — cMmemeHne CTpOKu-IIpUEeMHUKA;

a CX — cYeTYuK IMOBTOPEHMIA;

a AL/AX — 3HaueHMe cKaHUpoBaHUs: pueMHUK wisg LODS,

nctouHuk i1 STOS;

0 DF 0 — aBromatuueckoe yBennueHue SI;
a DI 1 — aBromaruueckoe ymeHbieHue SI;
O ZF — npu3HaK IpeKpalieHusT CKAHUPOBaHUS/CPaBHEHUS.

IIpu ucnonp3oBaHUM MpeduKca IMOBTOPEHUI CONEPKMMOE perucTpa
CX yMmeHbIIaeTcs Ha 1 mocjie Kaxmoro MOBTOPEHUST CTPOKOBOI MHCTPYKIIMH.
Peructp CX noskeH OBITH 3arpykeH TpeOyeMbIM YUCIOM TTOBTOPEHUIA 10 BbI-
MOJTHEHU cTpoKoBoi onepanuu. Eciu CX cogepkut 0, cTpoKoBast onepanust
He BBITIOJIHSETCS, Y YIIPAaBJIEHHE TTepeNaeTcsl CIeAYIoNIei MHCTPYKIINH.
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REP/REPE/REPZ/REPNE/REPNZ

[Tpeduxchl MOBTOPEHUSI. DTU KITIOUEBbIE CI0BA MPEACTABIISIIOT COOOI 5
MHEMOHMUK 2-X HopM ogHOobaliTHOTrO NpeduKca, yrpasisiionero NoBTOpeH -
€M HETIOCPEJICTBEHHO CJIEAYIONICH 32 HUM CTPOKOBOM MHCTpyKIIMU. Paznuy-
Hble MHEMOHUKHM BBEIEHBI 1151 y00CTBa MporpaMMupoBanusi. Hamuuue npe-
(ukca Ha cocTosiHUS (Py1aroB HE BIMSIET.

REP ucnonb3yercs B couetaHnu ¢ MHCTpyKuusmu MOVS u STOS u
WHTEPIIPETUPYETCS KaK «IIOBTOPEHUE MoKa He KoHer cTpoku» (B CX me 0).
REPE u REPZ pa6oraiot Takke 1 (GU3NIeCcKHu SIBISIOTCS TEM Xe TTpedukcom,
yto 1 REP. REPE u REPZ ucrionb3yloTcss B COYETAHUM C MHCTPYKIMSIMU
CMPS u SCAS u TpedytoT, uTo0sn! diar ZF, ncrnonb3yeMblii 3STUMU UHCTPYK-
LIUSIMU, OBbLT YCTAHOBJIEH B | 0 MHUIIMATIM3ALIUY CJIEAYIOIIETO ITOBTOPEHMSI.

REPNE u REPNZ npeactaisiioT co00it 2 MHEMOHUKU OJHOIO TIpe-
¢uxkca u dyukunonupylot Takxke, kak REPE u REPF, no ¢nar ZF noinxken
ObITh ycTaHOBJEH B 0, MJIM TOBTOPEHME MPeKPaTUTCS. 3aMETUM, YTO yCTaHAB-
nuBath ¢Giar ZF nepen BoIIOIHEHUEM MOBTOPSIEMOI CTPOKOBOI MHCTPYKIIMKU
HeoO0s13aTeIbHO.

IToBTOpsieMast cTPOKOBast HHCTPYKIIMSI MOXET OBITh MpepBaHa (Ha 00-
paboTKy CHCTEMHBIX TPEpBIBAHUI 3TO He pacrpocTtpansetcs). [Ipomeccop
pacrio3HaeT 3TO MpephIBaHKEe 0 00pPabOTKM OYEPEeTHOTO 3JIEMEHTa CTPOKH.
ITocie Bo3BpaTa U3 TIpepbIBaHUS TTOBTOpsIeMasi OTieparns BO30OHOBIISIETCS C
TOYKH TIPEPHIBAHMSL.

3aMeTuM, OHAKO, YTO BHITIOJIHEHUE HE BO30OHOBUTCS TTPABUIBHO, €C-
JIX B IOTIOJIHEHYE K IIpe(UKCY TOBTOPEHUS ObLT crieunpUIIMpoBaH 2-1 win 3-
it ipeduxc (Hampumep, nepekmodeHuss cermeHra wim LOCK). B momeHT
TIpePBIBAHMST TIPOLIECCOP «3aIIOMMHAET» TOJIBKO ONMH MpeduKC, MpudyeM, TOT,
KOTOPBIN MPU KOIUPOBAHUM OIEpallUM HEMOCPEACTBEHHO IPEIIIeCTBOBA
CTPOKOBOU MHCTPYKIIAM.

ITocne Bo3Bpara U3 MpepbiBaHUSI OCTaIbHbIE TTPeUKCHI AeCTBOBATD
He OynyT. Eciiu Bce xxe HeoOxonumo Bo3AeicTBHE OoJiee, YeM OIHOTO, Tpe-
(bukca, npepbiBaHUS Ha BpeMsl pabOThl CTPOKOBOIA orepaluuy cieayeT 3amnpe-
TUTh UHCTpYKUMei CLI. DTo, o1HaKO He MOMOXKET MPU MOSBICHUU HEMACKU-
DPYEMOTO MpepbIBaAHUSI.

Kpome Toro, nipu o6paboTKe IJTMHHBIX CTPOK MOXET HEIOIYCTHMO
BO3PACTU BpeMsi, B TCUEHUU KOTOPOTO CUCTEMAa HE CMOXKET OTBeUaTh Ha Tpe-
pBhIBaHUS.
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MNMepecbIAKO CTPOK

MOVS npreMHUK,UCTOYHUNK

Ilepechlika CTpOKM 0AMTOB MM CJIOB. DTa MHCTPYKIIUS IepechbuiaeT
0alT WM CIIOBO MCTOYHUKA, ajpecyeMoro peructpoM SI, B CTpOKy-TpreM-
HUK, agpecyemyio peructpoMm DI, u MogudpuLupyer conepXrumMoe perucTpoB
SI u DI TtakuM o6pa3oM, YTOObI OHM YKAa3bIBAJIM Ha CJIEAYIOLINAE 3JIEMEHThI
cTpok. BennuuHa 371eMeHTOB CTPOK 1 COOTBETCTBEHHO TUII IIePEChUIKM (OalT
WIN CJIOBO) ompenesieTcss AcceMOiepoM ITyTeM aHajau3a aTpuOyTOB OIlepaH-
nmoB uHCTpykuuu. [1pu ucnonbs3oBanuu npeduxkca REP uncrpykuus MOVS
MOXeT IepechuIaTh OJIOKU MaMSITH.

MOVSB/MOVSW

Ilepechiika CTpOKM 0AMTOB WM CJIOB. DTU MHCTPYKIINU OOeCIIeUrBa-
10T nepecbUIKy 6aiita (MOVSB) unu cioBa (MOVSW) u3 sneMeHTa CTpOKU-
WCTOYHMKA, aipecyeMoro peructpoM SI, B aJleMeHT CTpOKU-TIpUeMHUKA, aJl-
pecyemoro peructpom DI. Comepxumoe peructpoB SI u DI usmensercs
(YMEHBIIIAETCS WX YBEINIMBASTCS B COOTBETCTBUU co 3HaYeHreM ¢iara DF)
Ha 1 pisg MOVSB unu Ha 2 nng MOVSW ¢ teM, yToObl OHM YKa3bIBaJIM Ha
cJeayIoNIre 3JIEMEHTBI CTPOK. McImonbp3oBaHre 3TUX MHCTPYKIIM TTOJIE3HO B
TOM cllydyae, Korna AccemOiep He MOXET OINpeAeUTb aTpUOYTHI CTPOK, Ha-
TIpUMep, TIPU TIEPEChUIKE yJacTKa MPOrpaMMHOTO Koa. DTU MHCTPYKIIUY MO-
T'YT TTIOBTOPSITHCS TIPU UCTTOJIb30BAHWN COOTBETCTBYIOIINX MPEe(PUKCOB.

LODS UCTOYHMK

3arpyska cTpoku 6aiTtoB uiau cioB. MHcTpykums LODS 3arpyxaer
9JIEMEHT CTPOKU-UCTOYHMKA (OalT UM CJIOBO B 3aBUCMMOCTHM OT THUIIA OIle-
paHpga), anpecyeMmsblii peructpom SI, B peructp AL v AX COOTBETCTBEHHO U
yctaHaBauBaeT SI yka3bIBalOIIMM Ha CJIEAYIOMIMEI 3/IeMeHT CTpokKU. OOBIYHO
9Ta MHCTPYKIIUS He MOBTOPSETCS, TaK KaK KaK0€ MOBTOPEHUE 3aMelano Obl
coaepxumoe peructpoB AL wim AX, u coXpaHsuIoCh Obl TOJIBKO TTOCTIEIHEE
3HAYeHMeE.

OpHako, nHcrpykuust LODS BecbMa nosie3Ha B IpOrpaMMHbBIX LIMKJIAX
KaK 4acThb 0oJiee CIIOKHOI CTPOKOBOM Omepaliu.
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LODSB/LODSW

3arpy3ka cTpoku 6aiiToB WM cjoB. PaboTa 3TUX MHCTPYKIMIT aHaJIO-
ruyHa LODS c Toif iuiiib pa3HUlieit, YTo 31ech JUIMHA 2JIEMEHTA CTPOKH 3a/1a-
Ha siBHO: 1 6aiit nst LODSB u 2 6aiitra nist LODSW.

STOS npnemMHuk

CoxpaHeHue cTpoKu 6aiitoB uiu ciioB. MHcTtpykuust STOS nmomeraer
conepxumoe peructpoB AL mim AX (B 3aBUCMMOCTH OT THIIa OTIepaH/Ia) B 3JIe-
MEHT CTPOKU-IIPUEMHUKA, afpecyeMblid peructpoM DI, u ycraHaBiIMBaeT pe-
ructp DI yka3pIBaroImm Ha CIeIyIOIIMiA 371eMeHT cTpoKK. Kak moBropsieMast
uHcTpykuust STOS gBisieTcsl TpaAMIIMOHHBIM CPEACTBOM JUJISI 3alOJTHEHMS
CTPOKU KaKUM-JTM00 3HAYCHHEM.

STOSB/STOSW

CoxpaHeHue CTPOKM 0aiiTOB WX CJI0B. PaboTa 3TUX MHCTPYKIIWIA aHa-
sornuHa STOS ¢ Toii U1 pa3HUIIEH, YTO 30eCh [UTMHA 3JIEMEHTA CTPOKM 3a-
naHa siBHo: 1 6aiit nst STOSB u 2 6atita st STOSW.

CpaBHeHue CTpokK

CMPS npneMHUK,MCTOYHNK

CpaBHeHUe cTpoku 6aiiToB wiu cioB. MHcTpykiius CMPS Boeiuutaer
0aliT WIN CJIOBO CTPOKM-IIpUEMHUKA, aapecyembie peructpom DI, u3 Oaiita
WM CJIOBAa CTPOKM-UCTOYHUKA, aapecyeMbix peructpoM SI. BennunHa sne-
MEHTOB CTPOK omnpezensercs AcceMbaepoM TyTeM aHaju3a aTpuOyToB Olle-
pannoB uHcTpykiuu. CMPS He n3MeHsieT conepXuMoe caMux CTPOK, HO yC-
tanaBnmuBaeT diaru AF, CF, OF, PF, SF u ZF takum o0pa3oM, 4TO OHU
OTpaXkaroT OTHOIIEHUE 3JIEMEHTa CTPOKU-TIPUEMHHUKA K DJIEMEHTY CTPOKH-
ucroynuka. Ecnu unctpykims CMPS ucnonbs3oBaHa ¢ npedrukcom REPE
wimi REPZ, BuIIIOTHSIETCS OIlepalldsl «CpaBHEHME IO KOHIIA CTPOKHU (II0Ka B
CX ne 0) u noka ctpoku paBHbl (ZF=1)». Eciu CMPS ucnonbs3oBaHa c mpe-
¢uxkcom REPNE unu REPNZ, BoInoHSIETCS ornepaiius «CpaBHEHUE 10 KOH-
1a crpoku (nmoka B CX He 0) u moka ctpoku He paBHbI (ZF=0)». Takum obpa-
30M, MHCTpyK1Mss CMPS MoOXeT MpUMEHSIThCS ISl TTIOMCKA COBITaJAIOIIMX
WJIM HECOBMAIAIOIINX 3JIEMEHTOB CTPOK.
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CMPSB/CMPSW

CpaBHeHUe CTPOKM 0alTOB WM cjioB. PaboTa 3TMX MHCTPYKIUIA aHa-
sornyHa CMPS c Toii b pa3HUIIEH, UTO 3/1eCh IJIMHA 3JIeMEeHTa CTPOK 3a-
naHa gBHO: 1 6aiitT mis CMPSB u 2 6aiita miia CMPSW.

CKAHMpoBaHUe

SCAS npnemMHuk

CkaHMpoBaHUe CTPOKM 6aiiToB win cioB. MHcTpykiuus SCAS Bbun-
TaeT dJEMEHT CTPOKU-NpUeMHUKa (0alT UM CJIOBO B 3aBUCUMOCTHU OT THUIIA
ornepaHaa), anpecyeMblii peructpoM DI, u3 cogepxumoro peructpa AL win
AX COOTBETCTBEHHO U MoaupuUUUpyeT (aru, HO He MEHSIET HU CTPOKY, HU
copepxumoe akkymyisitopa. [Tocie SCAS peructp DI yka3biBaeT Ha clieaylo-
muii anemeHT ctpoku, a ¢iaru AF, CF, OF, PF, SF u ZF orpaxaloT oTHOIle-
HUE COAEPXMMOIO aKKyMYJsITOpa K 3JEMEHTY CTpokKu. Eciu mpucyrcTByer
npeduxkc REPE win REPZ, BeinoiHseTcs onepalnsl «CKaHUPOBaHUE 10 KOH-
1a ctpoku (rmoka B CX He 0) 1 ITOKa 3JIEeMEHT CTPOKU PaBEeH COACPKUMOMY aK-
kymynsTopa (ZF=1)». Ecau npucyrctByer npedpukc REPNE uiu REPNZ,
BBIMOJIHSIETCS ONepals «CKaHUpOBaHUe 00 KOH1a cTpoku (rmoka B CX He 0)
U TOKAa 3JIEMEHT CTPOKM HE paBeH comepXMMoMy akkymyisTopa (ZF=0)».
DTOT crocod MOXET UCTIOIb30BaThLCS IJIs1 TOMCKA 3HAYEHUS B CTPOKE.

SCASB/SCASW

CkaHUpOBaHUE CTPOKM 0AaWTOB WM CJI0B. PaboTa 3TUX MHCTPYKIIMA
aHajmornyHa SCAS c Toli JIMIIIb pa3HUILICH, YTO 37eCh IJIMHA JIeMEeHTa CTPOKHU
3amaHa siBHO: 1 6aiit st SCASB u 2 6atita mist SCASW.
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MPAKTUKYM

]

ABYNPOCMOTPOBbIV AATOPUTM

Makpormpoleccop, Kak 1 I3bIK AcceMObJiepa, IIpocMaTprUBaeT M oopa-
GaTbIBacT CTPOKM TeKcTa. Ho B sI3bIKe BCe CTPOKM CBSAI3AHBI aipecalueit — oji-
Ha CTPOKa MOXET CChLIAThCS Ha APYTYIO MPU TTOMOIIHY aipeca Wi UMEHU, KO-
TOPOE IOJKHO OBITH «A3BECTHO» AcceMOiepy.

Bbonee Toro, anpec nprcBanBaeMblii KaXI0i OTAEIbHONU CTPOKE 3aBU-
CUT OT COAEPXUMOTO0, KOJIMYECTBA U a[IpECOB MPEAIIECTBYIOLINX CTPOK. Ecin
paccMaTpuBaTh MaKpooIpeieJieHUe, KaK eAMHbII 00bEKT, TO MOXXHO CKa3aTh,
YTO CTPOKM HAIIEr0o MAaKpOOIPEAeIeHUS HE TaK CUJIbHO B3aMMOCBSI3aHbI.

MaKpOOHpCZ[CHeHI/IH HE€ MOTI'YT CCbLJIATbCA Ha 00BEKTHI BOBHE 3TOTO Ma-
KPOOIIPCACICHMUA.

[Ipeamonoxum, 94To B Teae MakpoompeaenaeHus ecTb ctpoka INCR X,
IpuYeM Iepen 3TOM KOMaHIoM mapaMeTrp X moiydui 3HadeHue 10. Makpo-
MPOIIeCCOp He MPOU3BOAUT CUHTAKCUIECKUI aHAU3, a TIPOU3BOJIUT MPOCTYIO
TEKCTOBYIO MOACTAHOBKY BMECTO «X» MOACTABIIsAETCS «10».

Ham anroput™M GymeT BBINOMHATH 2 CHCTEMAaTHMYECKUX IPOCMOTpA
BXOIHOTO TeKcTa. B TiepBbIi Mpoxon OyayT IeTepMHHUPOBAHBI BCE MaKpO-
OTIpe/iCJICHMSI, BO BTOPOM MPOXOJ OYIYT OTKPBITHI BCE CCHIIKA HA MAKPOCHI.

Tak XK€, KaK U A3bIK ACCGM6J'[Cpa HE MOXET BBLIITOJIHUTL CCBUIKY Ha
CHUMBOJI 1O TOTO MOMEHTA, KaK OH BCTPETUT 3TOT CUMBOJI, A3bIK MAKPOKOMaH/
HE MOXKET BLITTOJTHUTH paCIIMPEHUEC N0 TEX IMMOP, IMOKA HEC BCTPETUT COOTBETCT-
BYIOIIECC MaKpOOIIPEACTICHUE.

Bo Bpems mepBoro nmpocMoTpa MpoBepsieTcsl KaxkIblii KO onepalni,
MaKkpooIpeIeeHUsT 3alIOMUHAIOTCS B TaOJIMIIe MAaKpOOTIPEAeIeHU I, a KOS
HCXOMHOTO TEKCTa 6€3 MaKpOooIpeaeeH!ii 3aITOMUHAETCs BO BHELITHE mamsi-
TH, JJIS1 UCTIONB30BAHUS €€ TIPU BTOPOM TTPOXOJIe.

IToMuMo TabauIIBI MaKpOONpEAEJEHUIl BO BpeMsl MEPBOro Mmpoxona
OyIeT Takxke TabyivLa UMEH, BO BTOPOii MPOXOJ OHa OyIeT MCIOIb30BATHCS
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JUIS BBIIEJICHUS MAKPOOIIepallvii M paCIlIMPEHMS UX 0 TEKCTa COOTBETCTBYIO-

1IEro MakpooIpeaCICHU .

JlaHHBIE 17151 IEPBOTO MPOCMOTpa

1. BXT - BxopHOW TekcT
2. BbIX1 - BbixogHas konug TekcTa A9 WMCNOoAb30BaHWa BO BTOPOW

NPOXOA,.
3. MAT - Tabnuua MakpoompedeneHunin, B KOTOPOW XpaHATCs Tena
MakpoonpeneneHnit

4. MHT - Tabnuua wmeH, HeoOXogumas ONA XpPaHeHWd WMEeH MakpOKOMaHg,
onpeneneHHbx B MHT

5. MATC - cueTunk gna Tabauup MAT

6. MHTC - cyeTuuk ona Tabnuubl MHT

7. AJIA - maccuB cnucka napameTpoB [N NOACTAHOBKM WMHAEKCHBIX
MapkepoB BMECTO (OPManbHbIX MapamMeTpoB, Nepef 3anoMuHaHWeM
onpeneneHns.

JlaHHBI€ 17151 BTOPOTO MPOCMOTpa

1. BbIX1 - BbixogHaa Konwus TekcTa Nocne nepeBoro npoxopa

2. BbIX2 - BbixogHas konus TekcTa nocne BTOPOro npoxona

3. MAT - Tabnuua MakpoonpeaeneHuin, B KOTOPOM XpaHATca Tena
MakpoonpeneneHnit

4. MHT - Tabnuua umeH, Heobxogumas ANA XpPaHeHUs MMeH MakpoKoMaHz,
onpefeneHHsix 8 MHT

5. MOTC - cyeTumnk ana Tabnuub MAT

6. MHTC - cyeTuuk and Tabnuubl MHT

7. ANA - maccuB cnucka napameTpos And NOACTAHOBKW MHAEKCHBIX
MapKepoB BMeCTO (GOpManbHbX NapameTpoB, Mepef 3anoMyHaHuem
onpenenenHus.

AAroputm

IIpuBeneM dopMaIbHYIO 3alICh COOTBETCTBYIOIIMX AJITOPUTMOB 00-
paboOTKM MaKpOOIIpeaeIeHUN IBYXIIPOCMOTPOBBIM CIIOCOOOM.

KaxmpIit 13 aIrOpUTMOB OCYIIECTBIISIET ITOCTPOYHBINA TTPOCMOTP BXOII-
HOT'O TEKCTa.

[lepBbIit MPOCMOTP — MaKpOOIIpeAeTeHUS

AJITOpUTM TEpBOTrO MPOCMOTPa MPOBEPSIET KAXKAYIO CTPOKY BXOAHOTO
TekcTa. Eciiu ona mpezacraBisieT coboil ncepmoonepaunio MACRO, to Bce
clieayloNre 3a Heil CTPOKM 3alIOMMHAIOTCS B OJIMKaMIINX CBOOOIHBIX sTYeii-
kax M/IT.

[lepBast cTpoka MakpoOOIpeaeIeHUs] — 3TO UMs camoro makpoca. Mms
3aHocurcs B Tabimmy umeH MHT ¢ nnaekcom artoit ctpoku B MIAT. Tlpu
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9TOM NPOUCXOOUT TAaKXKE IMOACTAaHOBKAa HOMCPOB (bOpMaIII:HLIX nmapaMeTpoB,
BMECTO UX UMCH.

Ecnu B TeueHue mpocMoTpa BeTpevaeTcst komanna END, To ato o3Ha-
YaeT, YTO BeCh TEKCT 0OpaboTaH, U yIIpaBieHUEe MOXHO MepeIaBaTh BTOPOMY
MPOCMOTPY 17151 00pabOTKM MaKpPOKOMAaH/I.

BTOpoii IpocMOTp — pacIIMpeHrne MaKPOKOMAaHT

AJITOPUTM BTOPOTO MPOCMOTpPa MPOBEPSET MHEMOHUYECKUIA KO KaX-
noro npemioxeHus. Ecau ato ums copepxutcs B MHT, To mpoucxoaut o6-
paboTKa MaKpOIpeUIOKEHUS MO CJeAyIoleMy IpaBuiy: u3 tadbauisi MHT
OGepeTcs yKazaTeb Ha Hayajio onvcaHus Mmakpoca B M/IT.

Makpompoueccop roToBUT MaccuB crrcka AJIA comepxkaruii Tabmm-
11y UHIEKCOB (hOPMAaJIbHBIX TTAPaMeTPOB U COOTBETCTBYIOIIMX OIEPaHIOB Ma-
KpokoMmaHabl. YteHue npousBoautcs 3 MIT, mocie 4ero B MpoYNTaHHYIO
CTPOKY TIOJICTABIITIOTCS HEOOXOMMMBIE TIapaMeTpPhbl, U MOJydeHHas! TAKUM 00-
pa3oM cTpoka 3anuceiBaeTcss B BbIXT2. Korma Bcrpeuaercs nupektuBa END,
TEKCT MOJIy4EHHOTO KOJIa TiepenaeTcs ISk KOMITWIISIIMU AcceMbiepy.

MepBbIt NPpOCMOTP
Havano anropuTma

MATC = 0

MHTC = 0

ONIAT BHIXOJA = O

umkn noka (ONAT BbIXOOA == 0) {
4YTeHve chnepywouen cTpokn BXT

ecnn ! (onepaumns MACRO) {
BbIBOA CTPOKM B BbIXTT
ecnn (onepaunsa END) OJIAT BbIXOJA = 1

nHave {
4yTeHne unaeHTudukaTopa
3annucb MMeHW K uHgexkca B MHT
MHTC ++
npuroToBMTbL Maccus cnucka AJA
3anmMcb umeHn B MAT
MATC ++

umnkn |
4YTeHve chnepnywouen cTpokn BXT
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noAcTaHOBKa WHAEKca onepaTopos
nobasnerve B MAT
MATC ++

} noka !(onepauns MEND)

nepexos, KO BTOPOMY MPOXOAY
KoHel, anropuTma

Bropou npocmotp
Hayano anroputma

ONIAT BbIXOJA = 0

umkn noka (ONAT BbIXOOA == 0) {
YTeHne CTpoku u3 BbIXT1
HAMLEHO = nowck kopa B MHT

ecnu ! (HAMOEHO)
3amucb B BbIXT2 cTpokw

ecnu (onepauusa END) {

ONIAT BbIXOOA = 1

vHave {
YKASATENlb = uHpgexkc u3 MHT
3anonHeHve cnucka napameTpos AJIA
umkn {
YKASATENIb ++
4yTeHne cnep. CTpoku ud MAT
noLCTaHOBKa MnapameTpoBs
BbBOA B BbIXT2
} noka !(onepaunsa MEND)

nepexon K kKoMnounauuu

KOHeU, anropmnTtma
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AAroputm
[ ] P

(=) OAHOMPOCMOTPOBLIM MAKpoaccembaep
Havano an ropunTMma

- MTAC = 0
OAHONPOCMOTPOBbIN AATOPUTM MHQC -0
ONIAT BbIXOOA = 0
ITpeamonoXxumM, 4To MBI JOITyCKaeM peaIn3aiiio MaKpOOoIIpeaeIeHIS
BHYTpM MakpoornpenejieHnit. OCHOBHasI mpobJjieMa 3[Iech 3aK/II0YeHa B TOM, uakn noka ! (ONIAT BBIXOOA) {
YTO BHYTPCHHEC MaKpO OIPEACIICHO TOJILKO ITOCJIC TOI0, KaK BbITIOJTHEH BbI-

30B BHEIITHETO. YTeHWe cnepylouwen cTpokn BXT

Jly1st 06ecriedeH ST NCTIOb30BAHHST BHYTPEHHETO MaKpo HaM MPHAETCSI HAAEHO = nouck kopa & MHT
MIOBTOPSTH KaK MPOCMOTP 0OpabOTKM MaKpOOMPENETEH I, TaK 1 TPOCMOTP ecn (HAMAEHO) {
006paboTku MakpokKoMaHa. OTHAKO CYIIECTBYET U €Ille OJHO pelleHue, KOTO-
pOE MO3BOJISIET IPOM3BECTH PACIIO3HABAHIE U PACIIMPEHNE B OANH POCMOTP. Man =1

YKASATENIb = wnHpexc n3 MHT

Paccmorpum ananoruto ¢ Accem6iiepom. MakpoonpeneseHue 10JKHO 3anonHeHMe cnucka napameTpos AfA
00pabaThIBaTECA 10 06PaGOTKM MAKpOKOMaH[, IMOCKOJNbKY MaKpo TOIKHBI
OBITB ONpeIe/IeHbI I MPOLIECCOpa paHbllle, YeM MaKPOKOMAH/IBI OOpaIeHNS wikn
K HUM. YKASATENIb ++

OJHAKO, ECTM MBI HAJIOXUM OTPAaHUYEHNUE, YTO KAXI0E MAKPOOIIPE/IE- “TeHwe cnea. cTpoku us MAT
JIEHWE JOJIKHO OBITh ONIPENEIeHO 10 TOr0, KaK IMIPOU30iiaeT obpalieHNe K He- MOACTaHOBKA NapameTpos
My, MBI YCTPAaHUM OCHOBHOE IIPEMSATCTBUE I OJHOIPOCMOTPOBOI 06paboT- BCTaska BO BXT

KU. } noka !(onepauns MEND)

3aMCTl/IM, YTO TO XK€ CaMO€ MOXKET ObITh BEPHO U 111 CUMBOJIMYECKHNX

uMeH B AcceM0OJiepe, HO Takoe TpeboBaHUe ObLIO Obl HEOIpaBIaHHBIM OIpa- nHaue ecnn | (onepauns MACRO)
HUYCHUEM IJIs1 MIpOrpaMMuCTa. BbIBOJI CTPOKW B BbIXTT

B ciryuae ke MaKpopacIIMpeH1sl MOXET OBITh BITOJIHE €CTECTBEHHO T10- ecn (onepaumsi END) ONIAT BHIXOMA = 1
TpeboBaTh, YTOOBI OOBSIBJIEHUSI MAKPO TPEAIIECTBOBAIM BbI30BaM. DTO HEe Ha- '
KJIaAbIBA€T OYEHb CYIIECTBEHHBIX OTPAHUYEHUI Ha MCITOJIb30BAHME arnapara mrase {
MaKpPOKOMAHL, yTeHue WAeHTUOMKATOpPa

3anucb UMEHn W uHpexkca B MHT

DTOT MEXaHM3M Jlaxke He 3arpelaeT oopaiieHne Makpo K caMmoMy ce- MHTC ++
66, ITIOCKOJIbKY 06paH1€HI/Ie BCIOCTCA B TOT MOMCHT, KOrga MMsJ Makpoca yxXe npUroToBUTb Maccus cnucka AJA
OIIPENETIEHO. 3anuceb umenn B MAT

Pacuiupenue xe mMakpoca UIET HE B Mpoliecce pa3dopa Makpoca, a B MATC ++
MPOLIECCE MOCIENYIOLIETO BBI30BA. w4

IMpennoxxeHHBIN HUXKE AITOPUTM OObEIMHSIET 1BA BBIIIETIPUBEIEHHbBIX 4TeHWe crnepylowen cTpoku BXT
aJITOpUTMA IS ABYITPOCMOTPOBOTO MakpoacceMosepa B OMH. noAcTaHOBKa MHAEKCA OnepaTopos

nobasnerne B MAT
MATC ++
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} noka ! (onepauua MEND)

KOHeu, anroputTma

OnucaxHue aAroputMma

I[aHHbeI AJITOPUTM ABJIACTCA YIIPOINCHUEM aJITOpUTMa NMPpUBECIACHHOTO
paHbLIC. Pazmmuue coctout B TOM, YTO COBPEMCHHLIC CPCACTBA MHTCJIJICKTYya-
JIN3alM ITPpOrpaMMHUPOBAHUSA JAaIOT HAM BO3MOXKHOCTD OCYIIECTBJISITh BCTaB-
KW 1 YyOaJICHU U3 KPYITHBIX MaCCUBOB C MUMHUMAJIBHBIMU 3aTpaTaMU IIPOLIEC-
COpPHOI'o BpEMCHU, UYTO OBLII0O HEBO3MOXKHO IIPpH UCITO0JIb30BaHUU HCp(I)OKapT.

Kpome Toro, ckopocTb paboThl COBPEMEHHBIX ITPOILIECCOPOB HACTOJb-
KO BeJIMKa, YTO TI03BOJISICT IIPOM3BOANTD MPSIMBIC BCTABKY U YAAJICHUS B Mac-
CUBax TaHHBIX CPEIHEW BEJIMUMHBI (CKaxXeM, 10 64 KUIo0aiT) B pexkume pe-
AJIBHOTO BPEMEHM.

Takum 06pa3oM, paclIMpeHre MUCXOMHOTO MaKpoca MOXKeT ObITh Ha-
TIPSIMYIO BCTABJICHO B MACCUB UCXOMHOTO TEKCTa U 00pabOTaHO B pacIIMpPEeH-
HOM Bue. Takast TEXHOJIOTHS TIO3BOJISIET 3HAYUTENBHO YIIPOCTUTh aJITOPUTM
00pabOTKU MaKpoOsI3bIKa.

L]

B

PeaAunsauuns sHytpu Accemonepa

Makpompolieccop, ONMMCaHHBIII HAMU IIpeaHa3HavaIcs s o0paboT-
KU TEKCTa B peXXuMe Tpernpoleccopa, TO €CTh OH BBITOJHSUI TOJHBIN TTPO-
CMOTp BXOIHOTO TEKCTa, 10 TOTO, KaK Mepenarth yrpapiieHne AcceMoepy.

Ho makpornpolreccop Takke MOXKeT ObITh peali30BaH BHYTPH ITEPBOTO
npoxona Accembiiepa. Takas peaan3aiys MO3BOJISIET UCKIIOYUTh ITPOMEXY-
TOYHBIE (halIbI, ¥ TIO3BOJISIET TOCTUYb Ha MTOPSIIOK OOJIbIIEC MHTETpaIliy Ma-
Kpornpolieccopa 1 AcceM0iiepa myTeM 00beIUHEHHS CXOMHBIX (OYHKIIHIA.

HaHpI/IMep, BO3MOXHO O6L€Z[I/IHCHI/I6 TabJIUL UMEH MaKpoOCOB 1 UMCH
KoIa oIiepanuu, CIIeLIAaJIbHBIA IIPU3HaK MOXET YKa3bIBaTb HA TO MaKpoO 3TO
MNJIN BCTPOCHHAA Oorepalusd.

OCHOBHBIE TIPEUMYIIECTBA BKJIIOUEHUSI MaKpoIIpolleccopa B MepBbIi
MIPOCMOTP COCTOSIT B CJICAYIOIIEM:

378 NpakTMKym
0 MHorue GyHKIMU HEe HaJl0 Peai30BbIBATh IBAXKIIbI
(HarpuMep, GYHKIIMU BBOJA-BbIBOJIA, IPOBEPKU Ha THUII, U
T.IL.)
a B nporiecce 06paboTK OTIIagaeT HEOOXOIMMOCTh CO30aBaTh

IIPOMEXKYTOUYHBIC (I)aﬁﬂbl MM MaCCHBBI JaHHBbIX.

O Y porpamMMucTa IMOSIBIISTIOTCS TOTIOJTHUTETBHBIEC BOBMOXKHOCTH
10 COBMEILIEHUIO CpeicTB AcceMbiiepa (Hanpumep, KOMaHIbl
EUQ) coBMeCTHO C MaKpOKOMaHIaMMu.

OcCHOBHBIE HETOCTATKU:

O IIporpamma nomkHa TpeOOBATh OOJIBIIE OIIEPATUBHOM TAMSITH,
YTO KPUTUYHO HAa HEKOTOPHIX TUIIaX DBM, He nMerommnx
MHOTO OTIepaTUBHOM ITaMSsITH.

O Peanuzanus mogoOHOro TUIlA 3a1a4i MOXKET 0Ka3aThCs Ha
MOPSIIOK CJIOXHEe, YeM OTHeIbHAas peanu3anus AcceMbiepa u
MaKpoIpoIeccopa.

OTtenbHO OT pacCMOTPECHUSA pe€ain3alilMv allrapara MakKpoCpeIacTB B
ACCCM6J’I€D JICKUT paCCMOTPECHHUE OOIMOJIHUTCIIbHOI'O ITPOCMOTpPA, NCIT0JIb3YC-
MOTO MHOI'MMU IIporpaMmMamMu Jid BbISABJICHUA OIPECACICHHDBIX XapaKTCpUC-
TUK UCXOJHOM IIporpaMmbl, TaKMX KaK THUIIbI JaHHBIX.

Pacnonaras Takum MakpoIpOIECCOPOM, MOXHO MCMOJIb30BaTh KO-
MaH[Ibl YCIIOBHOM KOMITWJISILIMU, TIO3BOJISIIOIIME ITOCTaBUTh pacIiMpeHUe MaK-
POKOMaH/I B 3aBUCUMOCTD OT OIpPeeIeHHbIX XapaKTePUCTUK MPOrpaMMBbI.
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Aab6opartopHble paboTbl

]

O6Lwume yKAa3aHus K BbIMOAHEHUIO

LleAb AG6OpATOPHOro NPAKTUKYMA

JlaGopaTopHBblii MPAKTUKYM BBIMOJHSETCS MpU U3ydyeHuu Kypca «Cuc-
TEMHOC ITPOTrpaMMUPOBAHUE U OTICPALIMOHHBIC CUCTEMBI» U UMECET LICJIbIO BbI-
paboTKy y CTyI€HTOB HaBBIKOB B TPEX HAIPaBIECHUSIX:

0 NpUMEHEeHUE A3bIKa TporpamMmMupoBaHusi C Kak MHCTpyMeHTa
JUJISI CHCTEMHOTO TIPOTpaMMUPOBAHMS

a IporpaMMHOE YIIpaBJIeHHe alllapaTHEIMU cpeactBamMu [IDBM
Ha HU3KOM YPOBHE;

a HCMOJb30BaHUE BHYTPEHHUX CTPYKTYP JaHHBIX OMepaliMOH-
Hoit cuctembl MS DOS ni1s nonyyeHure nHGoOpMallu U Ore-
PaTUBHOM HACTPOMKHU CUCTEMBI.

]
=

43blKk C KOK UHCTPYMEHT CUCTEMHOrO
NPOrpPAMMUPOBAHUS

I'maBHBIM KauecTBOM si3bika C, KOTOpOE JejaeT ero UMEHHO SI3bIKOM
CHCTEMHOTO IIPOTPAMMMCTA, SIBIISIETCS TO, 9YTO «C — 3TO SI3BIK OTHOCUTEJIBHO
«HU3KOTO YPOBHS»... OT0 03HavaeT, 4To C MMEET AeJI0 ¢ 00BEKTaMU TOTO XKe
BUZA, YTO M OonbIMHCTBO DBM, a MMEeHHO, ¢ CMMBOJIaMHU, YMCJIAMU U afipe-
camu. OHM MOTYT OOBEOUHATHCS M TIEPEChIJIaThCSI MOCPEACTBOM OOBIYHBIX
apu(MeTUUECKUX U JIOTUUECKUX ONepalldil, OCYIIEeCTBISIEMBbIX pealbHBIMU
DBM.» [2]. Cucrema nporpammupoBanus C IIpy IIpeACcTaBIeHUM JaHHBIX He

380 AabopartopHbie padoThbl

BHOCUT HUKAKHUX JOMOJHUTEBHBIX CTPYKTYP IMaMSTH, KOTOPbIe He OBUTH GBI
«BUIHBI» IpOrpaMMHKCTy. Tak, HalpuMep, BHyTPEHHEE MpeacTaBIcHUEe Mac-
CUBOB B si3bIke C ITOJIHOCTBIO COBIANACT ¢ BHEIITHUM: MAacCHB — 3TO TOJIBKO
ITOCJIETOBATEIBHOCTD CJIOTOB B TaMATH. OTCYTCTBHE CIEIIMATBLHOTO TECKPUII-
TOpa MacCHBa, C OJHOW CTOPOHBI, NIeJIacT HEBO3ZMOXHBIM KOHTPOJIb BBIXOIA
MHIEKCOB 3a JOMYCTUMOE IPAHUIIbI, HO C APYIOii, yMEHbIIAET OOBEM MAMSITH
IIPOrpaMMBI ¥ YBETMIMBAET €€ OBICTPOICHCTBHE 3a CYET OTCYTCTBUS B ITAMSATH
JMECKPUIITOPAa M KOMaHI MTPOBEPKM MHIACKCA TTPU KaXkIOM OOpallleHHH K 3JIe-
MEHTY MaccuBa. DT0 o0mmid nmpuHIuI C-IporpaMM: MPOrpaMMUCT WMeeT
MaKCHMaJIbHbIe BO3MOXKHOCTH VIS pa3paboTKu 3 (MEeKTUBHBIX ITPOrpaMM, HO
BCSI OTBETCTBEHHOCTh 3a MX MPABMJILHOCTB JIOXKHUTCS Ha Hero camoro. [1osTo-
MY OTJIaJKa IporpaMM Ha si3bike C — HelpocToii poriece, C-miporpaMMBbl 4a-
IIIe «3aBHUCAIOT» U BBIIAIOT PEe3yJIbTaThl, KOTOPHIC He BCEraa BOCIIPON3BOMSATCS
U KOTOPBIE TPyIHEE OOBSICHUTD, YeM IIPOrpaMMBbI Ha IPYTUX sI3bIKaX.

YpesBbluaitHO BaxKHBIM CBOMCTBOM $i3biKa C, KOTOPOTO HET B IPYrux
sI3bIKAX, SIBJIsIETCSl anpecHas apudmeTtuka. Han naHHbIMUM TUMA «yKa3aTejib»
BO3MOXHBI apudMETHYeCKUe ornepanyu, TpuieM B HUX MOTYT YYUTHIBATHCS
pa3Mmepsl Tex 00bEKTOB, KOTOPbIE aIPECYIOTCS yKa3areaeM. [Ipyroe cBoOicTBO
yKaszarejieit — uX siBHasl CBSI3b C KOHCTPYKIMUSIMM MHTETpalliy JaHHbIX (Mac-
CHUBBI, CTPYKTYPbI, OOBEIUHEHUST) U BOZMOXHOCTb IMOJAMEHBI OTepaluii NH-
JeKcaluy 1M KBaIM(MUKALMKU OTepaliusMy aipecHoOi apuMeTUuku. 3a cuer
yKazareseil mporpaMMUCT UMEET BO3MOXHOCTb YIOOHBIM /151 ce0s1 criocoboM
CTPYKTYPUPOBaTh alpeCHOE MPOCTPAHCTBO MPOTpaMMbl U TMOKO M3MEHSITh
9TO CTPYKTypUpPOBaHUE.

CBOICTBOM, KOTOPO€ BBITEKAET M3 OOILIMX MPUHILIMIIOB MOCTPOCHUS
sa3biKa C, gBisieTcd ciabast 3aluTa TUIIOB. B sI3pIKax ¢ CMJIbHOM 3allIUTON TH-
noB (Pascal) mj1s Kaxxaoro Tuma JaHHBIX OIpeeeH HaOop JOCTYITHBIX oIlepa-
LM ¥ KOMIWJISITOP 3arpeniaeT MpuMeHEeHUe K TUIMY HeNpeayCMOTPEHHBIX
ISl HETO OTepalyii U CMelIMBaHUe B BHIPAXKEHUSIX TaHHBIX Pa3HbIX TUTIOB. B
C ompeneneH Ooratblii HAOOpP MpaBUJI MpeoOpa3oBaHMsI TUIOB II0 YMOJJa-
HUIO, TIO3TOMY MOYTH JII00ast Onepalivs MOXeT ObITh TPUMEHEHa K MOYTH JIIo-
OOMYy TUIY TaHHBIX M BBIPAXKEHUST MOTYT BKJIIOYATh JAHHbIE CAMBIX PA3HBIX TH-
TOB.

Ellle HEKOTOpbIe CPe/ICTBA SI3bIKA HE OPUEHTHPOBAHbI HETOCPEICTBEH-
HO Ha HM3KOYPOBHEBOE CUCTEMHOE MpPOrpaMMMpPOBAaHKME, HO MOIYT ObITh
OUEHb MM0JIE3HbI PU Pa3pabOTKe CUCTEMHBIX MPOrpaMM:

0 00s13aTeJIBHOM COCTaBHO YaCThIO SI3bIKA SABIISICTCS
npenporieccop. C He MOAIEPKUBAET CIIOXKHBIX CTPYKTYD
JAHHBIX, HO TIO3BOJISIET MTPOTPAMMUCTY OTPENENISITh CBOU
TUTIBEL. BKITIOYeHWE B MporpaMMy OINMKMCaHUs TaKUX TUTIOB
CpelcTBaMU TTPeTIpolieccopa MO3BOJISAET 00eCIIeUnThb
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OIHO3HAYHYIO MHTEPIIPETALINIO TUIIOB BO BCEX MOAYJIAX
CJIOKHOTO ITPpOrpaMMHOI0 U3ACIINA,

0 MPOLIelyPHO-OPUEHTUPOBAHHBIN 13bIK C BMECTE C TEM
MPECTaBIISIET BCe KOMOBBIE COCTABJISIONINE ITPOTPAMMBI B
BUAe QYHKIMI. DTO JaeT BO3MOXHOCTD IIPUMEHSITH SI3bIK C 1
SIK MHCTPYMEHT (hyHKIIMOHAIBHO-OPUEHTHPOBAHHOTO
MpOorpaMMUPOBaHUsI, KaK, Harpumep, 5361k LISP.

Baxnoe xauectBo s13bika C — BbICOKasA 3¢ ¢GEeKTUBHOCTh O0OBEKTHBIX
konoB C-mporpaMMbl KakK I10 OBICTPOAEUCTBUIO, TaK U IO 00bEMY IaMSITH.
XOTs1 3TO KauecTBO 00EeCIeuynBaeTCsl HE CTOJIbKO CBOMCTBAMU CaMOTO $13bIKa,
CKOJIbKO CBOWMCTBAMHU CUCTEMbI MMPOrPAMMUPOBAHUS, TPAAULIUSA TTOCTPOCHUS
cucTeM IporpamMmMmupoBaHusl C MIMEHHO TaKOBa, YTO OHU 00eCIeYrBaloT 00J1b-
ryio, apdekTUuBHOCTD, YeM, HarmpumMmep, Pascal. DTo cBSI3aHO ellle U ¢ «POI0-
CJIOBHOI» 13bIKOB. Pascal BOBHUK KaK aIrOPUTMUYECKHUA SI3bIK, TTpeIHA3HA-
YEHHBIM B CBOEH IEpPBOM BEepCUM HE Ui HANMCaHUSI MpOrpamm, a s
onucaHus arroputMoB. Otcioga Pascal-TpaHCISTOPBI CTPOMIKUCH U CTPOSITCS
KaK CUHTaKCUYECKU-OPUEHTUPOBAHHBIE TPAHCISTOPbl XapaKTepHO KOMIIU-
JIMPYIOUIETO TUMA: TPAHCJSTOP BBIMOJHSIET CUMHTAKCUYECKUI aHaliu3 Mpo-
rpaMMbl B COOTBETCTBUU € (POPMaJIbHO MPEACTABICHHBIMU MpaBUiaMu, a 00b-
eKTHble KOJbl (OpPMUPYIOTCS B OCHOBHOM B BHUIE OOpallleHUui K
OMOJMOTEUHBIM MPOLIEAYpPaM, KOTOPHBIE Pealnu3yioT 31eMeHTapHble (DYHKIIMN.
A3pik C Benet cBoe npoucxoxaeHue oT si3bika BCPL, KoTopklii ObLT SI36IKOM
Makpoaccembiuepa. Orcroga 1 o0beKTHBIN Koa C-IIporpaMMbl CTPOUTCS SIK
MOCeA0BaTeIbHOCTh MALIMHHBIX KOMaHJ, KOTOpas ONTUMU3UPYETCS st
KaX/10ro KOHKPETHOTO BbITTOJTHEHUSI AAHHOU (yHKIUU.

L]

B

NMopsSAOK BbINOAHEHUS PpaboT

J1JIs1 BHIMIOJTHEHUST BCEX J1abOpaTOPHBIX pabOoT MpeliaraeTcsl eIMHBIN
MOPSIIOK, TIPEyCMaTPUBAIOLIUI CIIEMYIOIINE [ITary.

0 O3HAKOMUTHLCS C TTOCTAHOBKO 3aJa4yu 1 UCXOAHbIMIN
JaHHBIMU. OHDGI[GJ'[I/ITB BapUaHT MHIWBUAYAJIbHOTO 3aaHUA.

a CKOHCTPYUPOBATh CTPYKTYPY ITPOrPaMMBI.

a CoCTaBUTDb TEKCT IMPOrPAMMBI.
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0 HaGpaTb TeKCT IIporpaMMbl.
0 BBITTOTHUTH KOMITMJISILIMIO TIPOTPaMMBI.
0 [IpoBecTu aHaIM3 U UCIIPaBIeHUE OOHAPYKEHHBIX

CHMHTaKCUYECKUX OIINOOK B TEKCTE IIporpaMMal.

0 IMonyuuts penieHue (M300pakeHue) 1, B CIydae 00OHAPYKEHUS
JIOTUYECKUX OLIMOOK, ONPEAEIUTb U YCTPAHUTD UX.

[

==

Coaep)XaHue otyeTa

OtyeTr odopmIIsIeTcs TT0 KaXKIoi 1abopaTopHOil paboTe M COCTOUT U3
CJIEIYIOLINX pa3IesioB.

O Jlexuust 1abopaToOpHOIi pabOTHI.

Llens paboThI.

NuauBuayanbHOe 3a1aHue.

OnucaHue CTPYKTYp JaHHBIX U aJITOPUTMOB

PesynbTaThl paboTHI IPOrpaMMBI.

I O O

HHTeprpeTanus pe3yabTaToB.

L]

===\

AabopartopHasa padota N21.
Pa6oTa ¢ CUMBOAbHBIMM CTPOKOMMU

LleAb paboThbi

[MoxyyeHME MPaKTHYECKUX HABBIKOB B Pa0OTE C MACCBAMM M yKa3aTe-
JisiMH s13bIKa C, obecrreueHre (hyHKITMOHATEHON MOIYTBHOCTH
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TeMbl AAS NPEABAPUTEABHOTO U3y4YeHUs

O Yxazatenu B s13p1Kke C.
O IIpencraBieHue CTPOK.
a DyHKLIMY U TIepeiaua TapaMeTpoB.

MocTAHOBKAO 30A04YMU

[lo nHoVMBUOYaTbHOMY 3aJaHUIO CO3AaTh (PYHKUMIO IJIT1 00paOOTKM
CHMBOJIBHBIX CTPOK. 3a oOpa3ell 6paTh OMOIMoTedHbIe (PYHKIIMHU 00pabOTKI
cTpoK s13b1Ka C, HO He MPUMEHSITh UX B cBoeit pyHkumu. [IpeaycMoTpeTsh 00-
paboTKy OIMOOK B 3aJaHMU ITapaMeTPOB K 0COOBIe cirydau. PazpaboraTh aBa
BapvaHTa 3aJJaHHOI (YHKIIMU — UCTIOJIb3YS TPAIUIIMOHHYI0 00paboTKy Mac-
CHBOB Y UCITOJIB3YSI aIpECHYI0 aprU(METHKY.

MHAMBUAYAABHBIE 30AQHUS

1. PyHkuma Copies(s,s1,n)
Ha3Haqu1/Ie: KOITMPOBAHUE CTPOKU S B CTPOKY sln pa3

2. dyHkuma Words(s)
HasHaueHue: OJCYET CIIOB B CTPOKE S

3. ®yHkums Concat(s1,s2)

Hasnauenue: koHkareHaus cTpok sl u s2 (aHajornyHasi oudInoTey-
Hast pyHkiumsa C — strecat)

4. ®yHkums Parse(s,t)

HasznaueHue: paznesaeHue CTPOKHU S Ha ABE YACTU: 10 TIEPBOTO BXOXIIE-
HHUS CUMBOJIA t ¥ TIOCJIE HETO

5. dyHKumsg Center(s1,s2,1)

HasnaueHnue: 1ieHTpupoBaHMEe — pa3MellleHe CTPOKM Sl B ceperHe
CTPOKH S2 ITUHOM 1

6. ®yHkuus Delete(s,n,l)
HaszHnaueHue: ynajieHue U3 CTPOKM S MOICTPOKU, HAUMHAsS C TTO3ULIMU
n, pHo¥ 1 (aHanornyHast oudauoreyHass @yHKius ecthb B Pascal).

7. PyHKums Left(s,])
Ha3Ha‘-ICHI/IeZ BbIPAaBHUBAHUEC CTPOKMU S IT0 JICBOMY Kparo J0 JJIMHbI 1

8. dyHkuma Right(s,l)
HasznaueHue: BbipaBHMBaHUE CTPOKM S I10 IIPAaBOMY Kpalo A0 JUIMHHI 1.
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9. ®yHkumsg Insert(s,s1,n)
Ha3zHaueHue: BcTaBKa B CTPOKY S MOACTPOKHU S1, HAUMHASI C TTO3ULIMU N
(aHaymornyHas 6uGnamoTeuHast pyHkIus ecTh B Pascal).

10. ®yHKUMs Reverse(s)

Hasznauenwne: n3aMeHeHME MOPSIAKA CUMBOJIOB B CTPOKE S Ha IIPOTUBO-
MOJIOXKHBIA.

11. PyHKuma Pos(s,s1)

HasHaueHue: MOMCK MEePBOro BXOXKICHUSI MOACTPOKU sl B CTPOKY S
(aHanmornuHast pyHkims C — strstr).

12. ®yHkums LastPos(s,s1)
Ha3H3.‘-I€HI/IeZ ITOUCK ITOCJICAHETO BXOXKICHHNA ITOACTPOKU sl B CTPOKY S.

13. dyHkuusa Wordindex(s,n)

HasnaueHue: onpeaeieHe MO3UIMK Hayala B CTPOKE S CJI0BA C HOMeE-
poMm n.

14. ®yHkuma WordLength(s,n)
Haznauenwue: OIpeaACJICHUC NJINHEBI CJIOBa C HOMEPOM N B CTPOKE S.

15. PyHkuusa SubWord(s,n,l)

HaszHnaueHue: BolneaeHUe U3 CTPOKMU S 1 CJI0B, HAUMHas CO CJIOBa C HO-
MEpOM n.

16. PyHkumns WordCmp(s1,s2)

Hasznauenwue: cpaBHEeHME CTPOK (C UITHOPUPOBAHNEM MHOXECTBEHHBIX
MpOOEJIOB).

17. PyHkuusa StrSpn(s,s1)
Hasnauenue: onpenejaeHue JIMHbBI TOW YaCTH CTPOKMU S, KOTOpasi CO-
JIeP>XKUT TOJBbKO CUMBOJIBI U3 CTPOKMU S1.

18. ®yHKums StrCSpn(s,s1)

HasnaueHue: onpeeeHre IJIMHBI TOM YacTU CTPOKM S, KOTOpasl He
COIEPKUAT CUMBOJIBI U3 CTPOKM S1.

19. dyHkuusa Overlay(s,s1,n)

HaszHnaueHue: mepekpbiTHe 4acTU CTPOKU S, HAUMHAs C TMO3MIIMU N,
CTpOKoOIi s1.

20. dyHkuma Replace(s,s1,s2)
Hasznauenwue: 3ameHa B CTPOKE S KOM6VIHaHVII/I CUMBOJIOB s1 Ha S2.
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21. dyHkuus Compress(s,t)
HaznaueHue: 3aMeHa B CTPOKE S MHOKCCTBCHHBIX BXO)K,EI,CHMﬁ CUMBO-
Jat Ha OHO.

22. OyHKumsa Trim(s)
Ha3HaquMe: YaaJI€HUEC HaYaJIbHbIX 1 KOHCYHBIX HpO6eJ’[OB B CTPOKE S.

23. dyHkums StrSet(s,n,L,t)
Hasuauenue: yCTaHOBKa 1 cumBOJIOB CTPOKHM S, HAYMHadA C IIO3UIIUHU N,
B 3HAQUEHUE t.

23. OyHKkuus Space(s,l)
Ha3Ha‘-ICHI/I€Z JOBCACHUE CTPOKH S 1O JJIMHBI 1 IIYyTEM BCTaBKN 1'[]:)066—
JIOB M€Ky CJIOBaMM.

24. ®yHkums Findwords(s,s1)

HaszHaueHue: mouck BXOXAEHMS B CTPOKY S 3aaHHOI (pa3bl (moce-
JIOBaTEJILHOCTH CJIOB) S1.

25. PyHKums StrType(s)
HasHaueHue: onpeneseHue TUIIA CTPOKH S (BOZMOKHBIE THITBI — CTPO-
Ka OYKB, TECATUYHOE YUCII0, 16-pUIHOE YMCIIO, IBOMIHOE YUCIIO U T.I.).

26. dyHkuua Compul(s1,s2)
HasznaueHnue: cpaBHeHMe CTPOK sl U Ta s2 ¢ UTHOPHMPOBAHUEM Pa3JIM-
YU B pETUCTpAX.

27.®yHkuma Translate(s,s1,s2)

HaszHauyeHue: nepeBoj B CTpOKe s CUMBOJIOB, KOTOPbIE BXOJSIT B aiha-
BUT S1, B CUMBOJIbI, KOTOPBIE€ BXOJSIT B ajI(haBUT S2.

28. OyHkuusa Word(s)
Haznauenue: BBIZICJICHUE IIEPBOIO CJ10BA U3 CTPOKMU S.

Ilpumeuanue: 1o «CJIOBOM» Be3/le MOHMMAETCS TIOC/IEN0BATEIBHOCTD
CUMBOJIOB, KOTOPast HE COAEPKUT MPOGEJIOB.
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[
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NMpumep peleHus 30A04U

NMHAMBUAYAABHOE 30AOHNE

®dyHKuus substr(s,n,l)
Ha3Ha‘{€Hl/lC: BBIICJIICHUE U3 CTPOKHU S ITOACTPOKH, HAYMHAA C ITO3UITUU
n, JJIMHOM 1.

OnuncaHue MeToAd peLueHns

CuMBoJIbHAS CTPOKA B s13bIKe C TIPeNCTaBIsSIeTCs B TaMATH KaK MacCUB
CHMBOJIOB, B KOHIIE KOTOPOTO HAaXOAUTCs 0aiiT ¢ Kogom 0 — mpu3HaK KOHIIa
crpoku. CTpoKy, Kak U Jt000i APYroil MacCMB MOXHO 00pabaThiBaTh 10O
TPaAULIMOHHBIM METOIOM — KaK MAacCUB, C UCIIOJb30BAaHUEM OIlepaliuyd UH-
JeKkcaluu, 0o yepe3 yKasareiu, ¢ MCIOJIb30BaHUEM OIepaluil aapecHon
apudmernku. [Tpu paboTe co CTPOKOI KaK ¢ MaCCBOM HY>KHO UMETh B BUJLY,
YTO IJTMHA CTPOKHU 3apaHee HEM3BECTHA, TaK YTO LIMKJIbI JOJKHBI OBITh Opra-
HU30BaHBI HE CO CUETUYMKOM, a J0 MOSIBJICHUS IMPU3HaKa KOHIIA CTPOKMU.

DyHKIMS TOKHA PeaIu30BbIBATh MMOCTABIEHHYIO 3371auyy — U HUYETro
bosiee. BTO 0O3HAYAET, UTO (PYHKIIMIO MOXKHO OyIeT, HarpuMep, repeHectu 6e3
M3MEHEHUI B JIIOOYIO APYIyIO0 MporpaMmy, €Ciu creurdukanuu GyHKIUU
YAOBJETBOPSIOT YCIOBUSIM 3alauu. DTO TaKKe O3HAYaeT, YTo MpHU OIIKnboY-
HOM 3aJlaHWU TTapaMeTPOB WM MPY KaKUX-TO OCOOBIX CIIy4yasix B MX 3HAYEHU-
sIX YHKIIMST He T0JIKHA aBapuitHO 3aBepliaTh MPOTpaMMy WM BHIBOAUTDH Ka-
KHWe-TO COOOIIeHUsT Ha 93KpaH, HO JOJDKHA BO3BpallaTh KaKoe-TO
MPOTHO3UPYEMOe 3HAYeHUE, M0 KOTOpOMY Ta (YHKIIMS, KOTopas Bbi3Bajia Ha-
11y, MOXKET CAeJaTh BEIBOJ, 00 OLIKOKe Wi 00 0COO0OM citydae.

OmnpenennM cocTaB ITapaMeTPOB (PYHKIINU:
int substr (src, dest, num, len);

rae

O SI¢ — CTPOKa, C KOTOPOil BHIOMPAIOTCSI CUMBOJIBI,

O dest — cTpoka, B KOTOPYIO 3aIIMCHIBAIOTCS CUMBOJIHI;

O num — HOMep IEPBOro CUMBOJIA B CTPOKE SIC, C KOTOPOTo

HayMHaeTCcs IMOACTPoKa (HyMepalusl CMMBOJIOB Beaetcs ¢ ();

O len — AyTMHA BBIXOTHOM CTPOKH.
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Bo3MoxkHBIe BO3BpaliacMble 3HAYCHUS (GYHKIIMU ycTaHOBUM: 1 (3ama-
HUE MapaMeTpoB npaBuibHoe) u 0 (3amaHue He TpaBUJIbHOE). DTU 3HAUYCHUS
TIPY 00PAIIEHUSX K (DYHKIIMU MOXKXHO OyIeT MHTePIIPETUPOBATh KaK «UCTHHA»
WJTA «JTOXB».

0O603HaunM uepe3 Lsrc mmHy cTpoku sre. Torna Bo3MOXKHBI TAKKE Ba-
PUAHTHI IPU 3aJaHUU TTapaAMETPOB:

a num-+len <= Lsrc — MoJHOCTHIO IpaBWIbHOE 3adaHUE;

O num-+len > Lsrc; num < Lsrc — npaBuibHOE 3aIaHK€E, HO
IJIMHA BBIXOMHOM CTPOKHU OyIeT MeHbIie, yeM len;

a num >= Lsrc — HenpaBWwIbHOE 3aaHKe, BEIXOIHAS CTPOKA
OyzeT IycTol;

a num < 0 unu len <= 0 — HenmpaBWJIbHOE 3alaHNE, BBIXOAHAS
CTpoKa OyIeT MyCTOM.

3aMeTuM, 4TO UHTepIpeTalusl KOHGUrypaluy napaMeTpoB Kak Ipa-
BWIbHAas/HEMPaBUIbHAS U BBIOOP peaklii Ha HETIPaBWIbHOE 33JjaHne — Je-
Jo ucnonHutenass. Ho ucnoaHuTens AOMKEH CTPOTO BBIMOJHATH MPUHSTHIE
npaBwia. Bo3aMoxeH Takke ciyyaii, KOrna BbIXOIHAsI CTPOKa BBIWAET OO0Jb-
1LIei UIMHBI, YeM JUIS Hee OTBeIeHO MecTa B mamsiTu. OJJHaKo, MOCKOJIbKY Ha-
et GyHKIMY HEU3BECTEH pa3Mep MaMsITH, OTBEICHHBIN IS CTPOKU, DYHK-
LIMS1 HE MOXET PAclo3HaTh U 00paboTaTh 3TOT cayyail — Tak ke BemyT ceds U
O6ubanoTeuHble GyHKIMM si3biKa C.

OnncaHne AOrMYyecKom CTPYKTypbl

IIporpaMma COCTOMT M3 OJHOTO TMPOTPAMMHOTO MOAyJsl — aiia
LAB1.C. B coctaB Momysist BXOmAT Tpu (DyHKIMM — main, substr_mas u
subs_ptr. O611MX NepeMeHHbIX B porpaMMe HeT. MakpokoHcTaHToii N onpe-
JieJleHa MaKCUMaJTbHasI TiHa CTpoKu — 80.

DyHKIIMs main SBISETCS TIaBHOM (DYHKIIMEH TpoTrpaMMBbl, OHA TIpeI-
Ha3HauYeHa [T BBOJA MCXOMHBIX JAaHHBIX, BHI30Ba APYTrUX (DYHKIIMI 1 BEIBOIA
pe3ynbTatoB. B pyHKIIMY onpeneneHbl TepeMeHHbIe:

a ss 1 dd — BxomHas M BEIXOJHASI CTPOKM COOTBETCTBEHHO;

0 n — HOMEpP CMMBOJIa, C KOTOPOTO J0JI)KHA HAYUMHATHCA
BbIXOAHas CTPOKa;

O 1 — mmHA BBIXOIHOM CTPOKH.

DyHKIMS 3anpalvBaeT ¥ BBOAUT 3HaUEHUE BXOIHOM CTPOKHU, HOMEpPa
CMMBOJIa U JJIMHBI. Jlanee ¢yHKIIMS BbI3bIBaeT (byHKIMIO substr_mas, riepena-
Basl eii Kak ImapaMeTphl BBeeHHbIe 3HaueHus. Eciu ¢pyHKIiums substr_mas Bo3-
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BpainaeT 1, BBIBOXUTCST Ha 9KPaH BXOTHAST M BRIXOAHAS CTPOKH, eciti ) — BBI-
BOIUTCS COOOIIeHre 00 OIMMOKe W BXOMHAs cTpoka. [1oToM BXomHasT CTpoKa
JieJTaeTCs IMyCTOM M TO XK€ caMoe BBITIOTHSIETCS J1sT yHKIMHK substr_ptr.

®yHKust substr_mas BBITIOJHSIET MTOCTaBIEHHOE 3aaHue METOIOM
MaccuBoB. Ee mapameTpbl: — src u dest — BXo[Hast U BBIXOJHAsI CTPOKH COOT-
BETCTBEHHO, MPEACTABIEHHbBIE B BUIE MACCUBOB HEOIPENEICHHOTO Pa3Mepa;
num u len. BHyTpeHHUE niepeMeHHBIE i U j UCTIONB3YIOTCS KaK MHIEKCHI B Mac-
CcHUBax.

DyHKIIMS MPOBEPSIET 3HAUEHMS TApaMETPOB B COOTBETCTBUM CO ClTyda-
eM 4, eclii yCJIOBUSI 3TOTO Cllydasi OOHapy>KeHbI, B MEPBbIA 2JIeMEHT MacCuBa
dest 3amuchIBaeTCs IIpU3HAK KOHIIA CTPOKU U (pyHKIMS Bo3BpaiaeT 0.

Ecnu ciyuaii 4 He BbISIBJICH, (PYHKIUSI TPOCMATPUBAET NUM MEPBbIX
CHUMBOJIOB BXOJHO!N CTpoKU. Eciu mpu sToM OyneT HaiiieH Mpu3HaK KOHIA
CTPOKH, 3TO — CJIyyail 3, Mpu 3TOM B TIEPBBIil 27IeMEeHT MaccuBa dest 3amuchl-
BaeTCsl MPU3HAK KOHIA CTPOKU U DYyHKIIMs Bo3BpaiaeT (.

Eciu mpusHak KOHIIA B TIEPBBIX NUM CUMBOJIaX He HAWICH, BBITIOTHS -
€TCS IIMKJI, B KOTOPOM MHIEKC BXOTHOTO MAacCHBa HAYMHAET MEHSTHCA OT 1, a
WHIEKC BBIXOAHOTO — OT . B Kaxmoii urepaiiuy 3Toro MUKJIa OOUH DJIEMEHT
BXOJIHOTO MacCHBa TIepechUIaeTCsT B BBIXOMHOM. Ecm nmepeciaHHbINM 3JIeMEHT
SIBJISIETCS TIPU3HAKOM KOHIIA CTPOKM (cIrydait 2), To GyHKIM HeMeIJIeHHO 3a-
KaH4YuBaeTcs, Bo3Bpamas 1. Eciu B MKJIe He BCTPETUTCS KOHEI[ CTPOKH,
LIMKJT 3aBepIIUTCS Tociie len urepanuii. B aToMm ciydae B KOHEI BBIXOTHOM
CTPOKU 3aIlMChIBaeTCs TpU3HaK KoHIa 1 DYyHKIIMS Bo3BpaIaer 1.

®yHK1us substr_ptr BHITOJHSIET TOCTABAEHHOE 3aJaHe METOIOM YKa-
3areneil. Ee mapametpbl: — src u dest — BXxoaHasi M BBIXOIHAsI CTPOKU COOT-
BETCTBEHHO, MPEACTaBJEHHbIE B BUIE yKa3aTesiell Ha Hauyajia CTPOK; num u len.

DOyHKIWS MPOBEPSAET 3HAUCHMS TAPAMETPOB B COOTBETCTBHUM CO CITyda-
eM 4, eclTi yCJIOBUSI 9TOTO CITy4asi BBISIBJICHBI, T10 aipecy, KOTOPbIii 3amaeT dest,
3aMUChIBaeTCs MPU3HAK KOHIIA CTPOKH M (PYHKIIMS Bo3Bpainaet 0, 3Th AeicT-
Bl BBITIOJTHSIIOTCSI OJTHAM OTIEPAaTOPOM.

Ecmu cnygait 4 He oOHapyXeH, QYHKIMS MPOIycKaeT Num IIePBBIX
CHMBOJIOB BXOTHOI CTPOKH. DTO CcAeIaHO IMKIOM While, yc1oBreM BbIXxoaa U3
KOTOPOTO SIBJIIETCS YMEHbIIIeHUE cueTuyrka num 10 0 WIK MOsBICHUE TpH-
3HaKa KOHIIa BXOMHOI CTPOKHU. BaxkHO 4eTKO MpeAcTaBisATh MOPSIOK orepa-
1IMi1, KOTOPBIE BBHITTOJHAIOTCS B 3TOM LIMKJIE:

0 BI>I6I/IpaeTC${ CYCTUYHMK num;

0 CYETUMK NUM YMEHbIIIaeTcs Ha 1;
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O €CJIM BBIOpaHHOE 3HAYeHUE CYETUMKA ObUTO 0 — LIMKIT
3aBepILIAETCS,;

O ecJIM BEIOpaHHOe 3HaueHUe ObLI0 He ) — BEIOMpPAETCST CUMBOJT,
Ha KOTOPbII YKa3bIBaeT yKa3aTeb SIc;

O yKasaTeJjb SIc yBeJIn4rBaeTcd Ha 1;

O €CJIM BbIOpaHHOE 3HAaYeHUe cUMBOJIa ObUTO 0, TO €CTh, MPU3HAK

KOHIIa CTPOKH, LIMKJI 3aBE€PIIACTCA, MHAYC — ITOBTOPACTCA.

ITocne BhIXOOA U3 IIMKJIA MIPOBEPSIETCS 3HAUEHUE CUCTYMKA NUM: €CJIN
oHO He 0, 5TO 0O3HAYAaeT, UTO BHIXO U3 LIMKJIA MPOU3OIIIEIT 110 MPU3HAKY KOH-
1a ctpoku (ciyyaii 3), mo aapecy, KOTopbiit 3amaet dest, 3amucbiBaeTcsl Ipy-
3HAK KOHILIA CTPOKM U (yHKIMS Bo3Bpaiaet (.

Ecnu npu3Hak KoHIIa He HaiiieH, BHITTOJIHSIETCS LIMKJT, TOIOOHBIN Tiep-
Bomy 1ukiy while, Ho mo cuetuuky len. B Kaxkmoit urtepaluuu 3TOro LuUKia
CHMBOJI, Ha KOTOPBIN MOKA3bIBAET SI'C MEePENUCHIBAETCS 10 alpecy, 3alaBae-
Momy dest, TTociie yero oba ykasaresis yBeanurBaroTcs Ha 1. LIuki 3aKkoHIUT-
s, Korma OyieT nepernucaHo len CMMBOJIOB MM BCTPETUTCS TTPU3HAK KOHIIA
cTpoku. B 060M BapraHTe 3aBepllieHUsT IMKJIA TI0 TEKYIIeMY aapecy, KOTo-
DHBIil comepXUTCcs B ykasartene dest, 3aruchiBaeTCsl IPU3HAK KOHIIA CTPOKM U
¢yHKIIMS 3aBeplaeTcs, Bo3Bpaias 1.

AQHHbIE AAS TeCTUpoOBAHUS

TecTtupoBaHme HOJKHO OOECIIEUMTH IIPOBEPKY PabOTOCIIOCOOHOCTHU
(byHKIIMIT 17151 BceX BApMAHTOB BXOIHBIX JaHHBIX. BXOmHBIC MTaHHBIE, HA KOTO-
PBIX JOJDKHO TTPOBOIUTHLCS TECTUPOBAHNE, CBEICHBI B TAOJIUILY:

BApUAHT  SrC num len dest

1 012345 2 2 23
012345 0 1 0
012345 0 6 012345

2 012345 5 3 5
012345 2 6 2345
012345 0 7 012345

3 012345 8 2 nycTo
012345 -1 2 nycTo
012345 0 nycTo
012345 5 -1 nycTo

TekCT nporpamMmbl

KR K K KR KK kK KKK KK KR KK KK KK KK KK K K KK KK KK KK KKk Kk xRk
/******** ®ann LAB1.C **************************/
#include <stdio.h>
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#tdefine N 80
/‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k*/
/* OyHKUWSA BblOENEHWd NOACTPOKM (MACCKBSI) */
/‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k***k*****‘k****‘k****‘k*/
int substr_mas(char src[N],char dest[N],int num,int len){
int i, j;
/* npoBepka cny4aa 4 =/
if ( (num<0)||(len<=0) ) {
dest[0]=0; return O
}
/* BHXOL Ha Num-blil CUMBON */
for (i=0; i<=num; i++)
/* nposepka cnydaa 3 x/
if ( src[i]=="\0") {
dest[0]=0; return 0;
}
/* nepesanucb CWUMBONOB */
for (i--, j=0; j<len; j++, i++) {
dest[j]=src[i]
/* npoBepka cnydasa 2 x/
if ( dest[j]=="\0") return 1
}
/* 3anucb nNpu3Haka KOoHUA B BLIXOAHYW CTPOKY */
dest[j]="\0";
return 1;

}
/‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k***k‘k****‘k****‘k****‘k*/
/* OyHKUWS BblOENeHWe noacTpoKM =/

/* (appecHas apupmeTuka) */
/‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k***k‘k****‘k****‘k****‘k/
int substr_ptr(char =src, char =dest, int num, int len) {

/* npoBepka cnydaa 4 =/

if ( (num<0)||(len<=0) ) return dest[0]=0;

/* BHXOA HA NUM-bIi CUMBON WAW HA KOHEL CTPOKW x/

while ( num-- && *src++ );

/* npoBepka cnydaa 3 x/

if ( !'num ) return dest[0]=0

/* nepesanucb CWUMBOMOB */

while ( len-- && *src ) =dest++=xsrc++;

/* 3anucb npuaHaka KOHLA B BbIXOAHYI CTPOKY x/

=dest=0;

return 1;
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/****‘k****‘k‘k***k‘k***k‘k****‘k****‘k‘k***‘k‘k***k‘k****‘k**/
main()

{

char ss[N], dd[N];

int n, 1;

clrscr();

printf("BsognTe cTpoky:\n");

gets(ss);

printf(“"Havano=");

scanf("%d",&n);

printf("panHa=");

scanf("%d",&1);

printf(“Maccusbi:\n");

if (substr_mas(ss,dd,n,1)) printf(">>%s<<\n>>%s<<\n",ss,dd);
else printf("Oumnbka! >>%s<<\n",dd);

dd[0]="\0";

printf(“AnpecHasa apuomeTnka:\n");

if (substr_ptr(ss,dd,n,1)) printf(">>%s<<\n>>%s<<\n",ss,dd);
else printf("Oumnbka! >>%s<<\n", dd);

getch();

}

-

AaboparopHas paborta N22.
NMpeacTaBAEHME B NAMSITU MOCCUBOB U
MaTpuy,

LleAb paboTbl

[MosryyeHue mpakTMYEeCKUX HABBIKOB B MCIMOJb30BAaHUM yKazaTejel u
NIMHAMUYECKUX OOBEKTOB B si3blke C, cO3laHMe MOMYJIbHBIX MPOTpaMM U
obecrieyeHre MHKATICYJISIIN Y.

MoCTAHOBKA 30A04U

)J,JTH pa3pH)KeHHOI7[ MaTpuLbl OEJIbIX YUCEI B COOTBETCTBUU C MHANBU-
AyaJIbHbIM 3aJJaHUEM CO3JaTh MOAYJIb JOCTYIIa K Heﬁ, Y KOTOpOM 06€CHC‘H/ITB
SKOHOMMUIO NMaMATU IMPU pa3MEIICHUN JaHHbIX.
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MHAMBUAYOABHBIE 30ACHMUS

1

Bce HyneBbIe 371eMEHTBI pa3MelleHbl B JIEBOM YaCTU MaTPULIbI
2

Bce HyneBbIe 2JIeMEHTHI pa3MellleHbl B TIPABOM YaCTU MaTPUIIBI
3

Bce HyJsieBble 3J1eMEHTBI pa3MellieHbI BhIllIe [JIABHOW IMaroHaIu
4

Bce HyneBble 2J1eMEHTHI pa3MellieHbl B BEpXHEM YaCTH MaTPUIIbI
5

Bce HyseBbIe 2JIeMEHTBI pa3MellieHbl B HUDXKHENH YaCTU MaTPULIbI
6

Bce ameMeHThI HeUeTHBIX CTPOK — HYJIEBbIE
7

Bce a51eMeHTBI YEeTHBIX CTPOK — HYJIEBbIE
8

Bce ameMeHThI HeUeTHBIX CTOJIOIIOB — HYJIEBBIE
9

Bce a51eMeHThI YeTHBIX CTOJIOLI0B — HYJIEBbIE
10

Bce HyneBbIe 371IeMEHTBI pa3MeleHbI B IIIAXMAaTHOM TOPsIIKe, HAaUMHAasT
¢ 1-ro anemenTa 1-ii cTpoKu

11

Bce HyeBbIe 2IeMeHTBI pa3MeIIeHbBI B IITAXMATHOM TOPSIIKE, HAYMHAsT
€0 2-10 3y1eMeHTa 1-1 cTpoKH

12

Bce HYJCBBIC JICMCHTBI pasMCIICHBI HA ME€CTaX C YCTHBIMU UHACKCAMU
CTpPOK N CTOJIOIIOB

13
Bce HYJIEBBIC 5JICMCHTBI pa3MEIICHBI HA MECTaX ¢ HCYCTHBIMU MHIACK-
caMu CTPOK 1 CTOJIOLIOB
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14

Bce HYJIEBBIC 9JICMCHTBI pa3MCILICHDbI BHIIIC IJIaBHOM IMaroHaau Ha He-
YETHBIX CTPOKaxX U HMXKE IJIaBHOM JUAarOHaJIM — Ha YETHBIX

15

Bce HYJIEBBIC 9JICMCHTHI pa3MCIICHbI HM2KE IJ1aBHOM IMaroHaiu Ha He-
YETHLBIX CTPOKax M BbIIIC IIaBHOM AYaroHaJli — Ha YETHBIX

16

Bce HYJICBBIC 9JICMCHTBI pa3MCIICHbI Ha IJIAaBHOM IaroHayiv, B TICPBbLIX
3 CTpOKax BbIIC JUaroHaJiu 1 B ITIOCICAHUX 3 CTpOKax HUXKE JuaroHaiu

17

Bce HYJIEBBIC 3JICMCHTHI pa3MCIICHBI HAa IJ1aBHOM AUAroHaIv U B BEpPX-
HeH MOJIOBUHE ydyacTKa BbIIIC JruaroHajin

18
Bce HYJICBBIC 2JICMCHTBI padMEIICHbI Ha IJIABHOM IMAroHAIM U B HUXK-
HEH MOJIOBUHE ydyacTKa HMKE aruaroHajain

19

Bce HYJIEBBIC 3JICMCHTLI Pa3MCIICHBI B BerHeﬁ U HUDKHEN YETBEPTAX
MaTpHuIbl (FJ'[aBHaH 1 ToO0OoYHasI JuaroHan J€JjdaT MaTpuIily Ha ‘-IeTBepTI/I)

20
Bce HyneBble 2J1eMEHTHI pa3MellieHbl B JIEBOK M MPaBoOii YeTBEPTIX Ma-
TpulBl (IJIaBHAsI U HOOOYHAsI IMaroHaId AT MaTpUILly Ha YETBEPTHU )

21

Bce HyJieBble 271eMEHTBI pa3MelIeHbI B JI€BOI U BEpXHEI YETBEPTSIX Ma-
TpUIIbI (IJ1aBHAsl ¥ MOOOYHAsI JUaroHa u IEJIsIT MaTPUIly Ha YETBEPTH)

22

Bce HyneBble a1eMeHTBl pa3MelleHbl Ha CTPOKAaxX, MHAEKChl KOTOPBIX
KpaTHHI 3

23

Bce HyseBbie 271eMEHThI pa3MeIlleHbl Ha CTOJIOAX, MHIEKChl KOTOPBIX
KpaTHBbI 3

24

Bce HyneBble a71eMeHTB pa3MelleHbl Ha CTPOKAax, MHIAEKChl KOTOPBIX
KpaTHHI 4
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25
Bce HyneBbIe 3IeMEHTBI pa3MeIlieHbl Ha CTOJIOAX, MHICKCHI KOTOPBIX
KpaTHBHI 4

26

Bce HyneBbIe 271eMEHTBI pa3MelIeHbI MOMMAPHO B IIIaXMAaTHOM TOPSIIKE
(cHauana 2 HyJIeBbIX)

27

Marpuua noneneHa IMaroHaIIMU Ha 4 TPeyroJbHUKH, 3JIeMEHTHI
BEPXHETr0 U HUXKHETO TPEYTOJIbHUKOB HYJIEBbIE

28

ManI/I]_[a IMoaC/ICHA fUaroHaJisIMM Ha 4 TPE€YTrOJIbHUKH, JICMCHTLI JIC-
BOI'0O 1 nMpaBoro Tp€yroJbHUKOB HYJICBbBIC

29

Marpuua rnojesjeHa AMaroHaasiIMu Ha 4 TpeyroJbHUKa, 3JIEMEHTHI ITpa-
BOT'O M HUXKHETO TPEYTOJbHUKOB HYJIEBbIE

30
Bce HyneBBIe 371eMeHTHI pa3MeleHbl KBagpaTaMy 2X2 B IIaXMaTHOM
TOpSIAKE

WcnonHutenio caMoMy HaJIeXKUT BHIOpaTh, OyAyT 1M HAUMHATHCS MH-
neKcol B Matpuile ¢ 0 unu ¢ 1.

Mpumep peLueHus 3aAa4Yn
I/IHI[I/IBI/II[yaIII)HOG 3aJaHHnEC:

0 MaTpula COAEPKUT HYJIU HIZKE TIIaBHOM TUaroHasu;

0 uHAeKcalus HaunHaercs ¢ 0.

OnncaHne MeToAOB peLleHns

MpeACTABA€HME B NAMSTU

DKOHOMHOE UCIOJIb30BaHUE MaMATH npeaycMarpuBacT, 4To IJIA TEX
QJIEMCHTOB MaTpU1ibl, B KOTOPbIX HABCPHAKA COACPKATCA HYJIU, TaMATb BbIIC-
JaThcs He Oyaer. ITockonbKy Mpu 3TOM HapyliaeTcsl IByMepHasi CTPyKTypa
MaTpuibl, OHa MOXECT OBITb npeacraBjcHa B IIaMATHU KaK OZ[HOMepHBIfI Mac-
CHUB, HO IIpH 06paH.ICHI/II/I K 2JIEMEHTaM MaTpulibl I1OJb30BATCJIb UMEET BO3-
MOXKHOCTb O6paH.[aTI:C$I K 9JICMCHTY 110 IBYM MHACKCaM.
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MoAYAbHQAS CTPYKTYPA NPOrPAMMHOIO U3AEAUS

IIporpamMHoOe u3Aenue AOJDKHO OBITh OTAEJbHBIM MoayjaeM, ¢ailn
LAB2.C, B KOTOpOM IOJKHBI pa3MellaThCs KaK JaHHbIe (MaTpUiia U BCIIOMO-
rarejbHas nHGOpPMAaLIKs), TaK U (PYHKLIMU, KOTOpPhIE 00eCIIeYnBaiOT JOCTYII.
BHewHMi1 1OCTYI K TporpaMMam U IaHHBIM MOJIYJIsSl BOBMOXEH TOJIbKO Yepe3
BbI3OB (DYHKIIMIA UTEHMSI M 3aMKUCHU DJIEMEHTOB MaTpullbl. JIOCTYIHbIE U3BHE
3JIEMEHTBI MPOrPAMMHOTO MOJYJISI JOJKHBI ObITH OTIMCAHbI B OTAEJIbHOM ¢haii-
e LAB2.H, KOTOpHIii MOXET BKJIIOUAThCS B IPOTpaMMy I10J1b30BaTe/ist onepa-
TOPOM TpenpolLeccopa:

#include "lab2.h”

ITonb3oBaTeMI0 DOMKEH TMOCTABIATBCS PE3YNBTAT KOMIWISALUU —
aitn LAB2.OBJ u ¢aiin LAB2.H.

IIpeo6GpazoBaHue 2-KOMIIOHEHTHOIO ajpeca 3JeMeHTa MaTpUIIbl, KO-
TOPYIO 3a7aeT MOJIb30BaTelb, B 1-KOMIOHEHTHYIO JOJKHO BBITIOJHSITHCS OT-
IeqbHOM (yHKIIMel (TaK Ha3biBaeMoOM, (PYHKILIMEN JIMHeapu3alluK), BHI3OB
KOTOPOW BO3MOXKEH TOJBKO M3 DYyHKIMI Momyis. Bo3MOoXHBI Tpu MeTona
npeobpa3oBaHMs aapeca:

0 MPY CO3aHUM MATPULIbI 7151 HEE CO3aeTCsl TAKXKe U
neckpuntop D[N] — oTneapHbI MacCUB, KaXKIblii 2JIEMEHT
KOTOPOTO COOTBETCTBYET OJJTHOM CTPOKE MaTPUIIbL; AECKPHUIITOD
3aM0JIHSETCS 3HAYEHUSIMU, ITOLOOPAHHBIMU TaK, YTOOBL: N =
D[x] +y, rne X, y — KoopAMHAThI MOJIb30BaTeNs (CTPOKa,
CTOJIOEIL), N — JIMHEHHas KOOPAMHATA;

O JIMHEHAsE KOOPAMHATA TIOACYMTHIBAETCS METOIOM UTEPALIAN
KaK CyMMa ITOJIE3HBIX JUIMH BCEX CTPOK, MPEALICCTBYIOLINX
CTPOKE X, ¥ K Hell MPUOaBISIeTCs CMEILEHHE Y-TO MTOJIE3HOTO
aJIEMEHTa OTHOCUTELHO HavYasia CTPOKH;

a IIJIs1 IIpeoOpa3oBaHuUsI TOAOMpaeTCs eMHoe apudpMeTuIecKoe
BbIpaxkeHUE, KOTOPOit peanusyeT GyHKLMIO: n = f(X,y).

[TepBbiil BapuaHT obecrieurBaeT ObICTPEUILINI JOCTYIT K 2JIEMEHTY Ma-
TPULbI, KOO TPEOYET HAMMEHDILIUX PACUETOB MPU KaxKJIOM JOCTYIIE, HO IiaTa
32 9TO — JIOTOJTHUTEIbHBIE 3aTPaThl MaMSITU Ha feckpunTop. Bropoii BapuaHT
— HaUXyAIIXHI 10 BCEM MOKa3aTesiM, U00 Kaxblit JOCTYIT TPpeOyeT BbIMOJIHE-
HMSI oTlepaTopa LIMKJIa, a 3TO U MeJIEHHO, U 3aHUMaeT NamsiTh. TpeTuil Bapu-
aHT MOXET ObITh KOMITPOMUCCOM, OH HE TpeOYeT AOMOTHUTEIbHON MaMITH U
pabotaet ObIcTpee, yeM BTOpoid. Ho BbIpaxkeHue uist TMHeapu3auuu TyT OyaeT
CJIOKHEE, YeM NIEPBOM BapuaHTeE, CJIEI0BATEIbHO, U BEIYUCIISITLCS OyIeT Mel-
JIEHHee.
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B nnporpaMMHOM IIpUMepE, KOTOPBIiA MbI IIPUBOIMM HIKE, IIOJTHOCTBIO
peanu3oBaH MMEHHO TPETUI BapUaHT, HO Jajiee MBI ITOKa3bIBaeM U CYIIEeCT-
BEHHBIE (PparMEeHTHI IPOrPAMMHOTO KOJA TSI PeaTM3allii M IBYX IPYTHX.

OnucaHue AoOrmyecKom CTpPyKTypbl

O6wme nepemMeHHble
B ¢aiine LAB2.C onucaHbl Take CTaTUYECKUE TTEPEMEHHBIE:

0 int NN — pa3MepHOCTb MaTpUIIbL;
0 int SIZE — K0o11M4ecTBO HEHYJIEBBIX DJIEMEHTOB B MaTPUIIE;
0 int *m_addr — agpec cxxaToif MaTpULIbl B TAMSITH, Ha4aJIbHOE

3HauyeHue 3Toi nepeMeHHoit — NULL — mpusHak Toro, 4to
MaMsITh He BbIAEJIeHa;

0 int L2_ RESULT — o6uiuii ¢sar ommbku, eciu nociie
BBINIOJTHEHUS 110001 (DyHKIIMM OH paBeH -1, TO Mpon30IIa
ommnokKa.

IMepemennsie SIZE 1 m_addr onucaHbl BHe GYHKIIMI ¢ KBATU(MUKATO-
poM static, 3To 03HavaeT, YTO BOHU JOCTYITHBI JIsT BceX (DYHKIIMI B 9TOM MO-
IyJe, HO HeOOCTYIMHBI A BHelrHuX Mmomyneit. IlepemenHas L2_RESULT
TaKKe OIKMCaHa BHE BceX (DYHKIIMI, He 0e3 SBHOro KBajaugukaTopa. DTa Ie-
peMeHHas MOCTYITHA He TOJBKO JJISI 3TOTO MOMYJS, HO U JJIST BCEX BHEITHUX
MOJIyJIei, ecIM OHa B HUX Oyme omucaHa ¢ KBaaudukaropoM extern. Takoe
onucaHue umeetcs B paitie LAB2.H.

®yHkuus creat_matr

q)yHKL[I/ISI creat_matr Nnpe€aHazHauCHa AJid BBIACICHUA B JUHaAMUYEC-
KOW maMsITu MecTa st pasMEIICHUA cxXaromn MaTpuIbl. npOTOTVI]’[ (byHKL[I/II/II

int creat_matr ( int N );
rae N — pa3MepHOCTb MaTPUIIEL.

DyHKIIMST COXpaHsIeT 3HaUeHWe TTapaMeTpa B COOCTBEHHOM cTaThyec-
KOM MepeMeHHO} U MOACYUTHIBAET HEOOXOMMMBIIA pazMep MaMsT 111 pa3Me-
LLIEHUS] HEHYJIEBBIX 2JIEMEHTOB MAaTpUIIbl. JIJIs1 BbIIEICHUS TAMSITA UCTIOJNIb3Y-
ercsa ouodnuoreyHas pyukius C malloc. dyHkiusa Bo3BpaliaeT -1, eciau npu
BbIICJICHUU MTPOU30IILIa olnbKa, wiu 0, ecau BelAeJeHHe MPOILI0 HOPpMaJlb-
Ho. IIpu s3tom nepemerHoii L2_RESULT Ttak:ke npucBauBaeTcst 3HaueHue 0
wi -1.

®dyHkums close_matr

®ynknus close_matr mpegHa3HavYeHA 1T OCBOOOXACHUS TTaMSITH TTPU
3aBepIIEHUN PabOThI C MaTPUIIEH,
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IMporoTun pyHKIMK:
int close_matr ( void );

®ynk1msa Bo3Bpaiiaet ) mpu yCrenrHoM 0CBOOOXACHUH, -1 — TIpH 1o~
TMBITKE OCBOOOAMTDL HEBBIICJIEHHYIO MaMSITh.

Ecnu anpec matpuiibl B mamsaty umeet 3HaueHus1 NULL, aTo mpusHak
TOTO, YTO MaMSTh He BbIAEISUIach, TOraa (PyHKIMS BO3BpallaeT -1, nHauye —
0CBOOOXIAET MAaMSITh IIPY MOMOILIY OMOIMOTeUHOM (PYHKIMK free u 3amuchl-
BaeT agpec MmaTpuilbl — NULL. CooTBeTCTBeHHO (DYHKIIMS TAaKXKe YCTaHABIM-
BaeT rio0anbHbIi npu3Hak ook — L2 _RESULT.

dyHKumsg read_matr

®yHuk1ys read_matr ipeHa3HAYEHA IS YTCHUS 2JIEMEHTA MATPUIIHI.
IMporoTun pyHkimu:

int read_matr(int x, int y);

IIe X My — KOOpAMHATHI (cTpoka u cronbelr). DyHKIMs Bo3BpalaeT
3HaYeHUE COOTBETCTBYIOIIETO /ieMeHTa MaTpulibl. Eciu rnocse BbINoTHEeHUs

dynkuun 3HayeHne nepemeHHoit L2_RESULT -1, To aTto yka3biBaeT Ha
OILIMOKY IIpX OOpalleHUH.

IIpoBepka KOPPEKTHOCTH 3adaHUsT KOOPAMHAT BBIITOJIHSETCS obpaiie-
HHeM K pyHKimu ch_coord, eciiv 3Ta ImocieHsIs BO3BpallacT HeHYJIEBOE 3Ha-
YeHUe, BHITOJIHEHKE read_matr Ha 3TOM U 3aKaHYMBaeTcsl. Eciu ke Koopau-
HaThbl 3aJaHbl BEpHO, TO IPOBEPsICTCS IOTamaHue 3aJaHHOTO 3JeMEHTa B
HYJIEBOM WJIM HEHYJICBOM y4aCTOK. DJIEMEHT HAXOAUTCS B HYJIEBOM Y4acTKe,
€CJIV JIJIST HerO HOMEP CTPOKM OOJIbIlle, YeM HoMep cTosiona. Ecim anemeHT B
HYJICBOM yJacTKe, (GYHKIIUS ITPoCcTo Bo3BpaliaeT 0, HaYe — BBI3bIBaeT (HyHK-
MO JIMHeapy3aIvy lin 1 MCIToIb3yeT 3HaYeHUE , KOTOpoe Bo3Bparnaer lin, kak
WHIEKC B MaccrBe m_addr, ITo KOTOPOMY M BBIOMpPAET TO 3HAYECHMsI, KOTOPOE
BO3BpalaeTcs.

DyHKums write_matr

Dynk1ma write_matr iperHazHaYeHa IS 3aITMCH 3JIEMEHTA B MaTpH-
uy. IIporornn pyHKIIMNI:

int write_matr(int x, int y, int value);

IJie X 1y — KOOpAMHATHI (CTpoKa U cToibelr), value — To 3HaUeHME, KO-
TOpoe HyXXHO 3anucaTh. DYHKIIMS BO3BpallaeT 3HayeHue rapameTpa value,
niu 0 — eciu Obl1a MOMBITKA 3aNMCH B HYJIEBO# yuacToK. Eciiv moce BbInoJ-
HeHust pyHKuuM 3HaueHue nepemeHHoit L2_RESULT -1, To 3T0 yKa3biBaeT
Ha OIIMOKY IMpU oOpallleHUH.
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BoinmonHenue dyHkimy nogobHo GyHkuuu read_matr ¢ TeM OTIMYM-
€M, YTO, €CJIM KOOPJIMHATHI YKAa3bIBAIOT Ha HEHYJIEBOM YUacToK, TO (pyHKIIUS
3anuchiBaeT value B MaccuB m_addr.

®yHkuus ch_coord

®ynknus ch_coord rmpenHazHaueHa 1T TPOBEPKU KOPPEKTHOCTH 3a-
JIaHWS KOOpAWHAT. DTa (PYHKIIMS OTMcaHa Kak static ¥ T03TOMY MOXET BBI3bI-
BaThCS TOJBKO U3 3TOTO Xe MoayJst. [TpoToTutt GyHKIMN:

static char ch_coord(int x, int y);

IlIe X Uy — KOOpAMHAThI (CTpoKa U cTooelr). @yHkius Bo3Bpaiaet 0,
€CJIM KOOPIMHATHI BepHBIE, -1 — ecin HeBepHble. COOTBETCTBEHHO, (DYHKIIMS
TakKKe yCTaHABJIMBaeT 3HaueHue riobaabHoii nepemerHHoii L2_RESULT.

BrimosHeHne GYHKIMU COOCTBEHHO COCTOUT U3 TIPOBEPKH TPEX YCIIO-

BUI
0 aapec Marpuiipl He qoyikeH 06T NULL, To ecTh, MaTpuila
JOJIKHA YK€ HAXOMUTHCS B TIaMSTH;
0 HU OIHA U3 KOOPJIMHAT HE MOXET ObITh MeHbI1Ie 0
a HU OJTHA M3 KOOPAMHAT HE MOXeT ObITh OosbIiie NN.

Ecnu xoTs1 661 0MHO U3 3TUX YCJIOBUM HE BBIMOIHSIETCS, QYHKIINS yCTa-
HaBJIMBAET MIPU3HAK OIIMOKU.

DyHkume lin

®yukims lin mpenHasHaveHa TSl IpeoOpa3oBaHKs TByMEPHBIX KOOP-
JIIMHAT B MHJEKC B OMHOMEPHOM MaccuBe. DTa (pyHKIIMs onmucaHa Kak static u
IIO3TOMY MOXKET BbI3bIBATbHCSA TOJIBKO U3 3TOI'O K€ MOIYJIA. HpOTOTI/Il’[ (byHK—
LUU:

static int lin(int x, int vy);

IJe X U 'y — KOOpAWHATHI (cTpoKa M cTosbelr). DyHKIMs BO3BpallaeT
KOOpAMHATY B MaccvBe m_addr.

BripaxkeHue, 3HaueHHEe KOTOPOTO BHIYUCIISIET M BO3BpaIllaeT (pyHKIIUS,
Moao0paHoO BOT U3 KaKUX cooOpaxeHMid. I1ycTb MBI MMEeT TaKylo MaTpully,
Kak MOKa3aHO HMXe, U HaM HY>KHO HalTH JIMHEHYI0 KOOPAWHATY 2JIeMeHTa,
0003HaUeHHOI0 OYKBOI1 A ¢ KoopAMHAaTaMu (X,Y):

O O O O O X
O O O O X X
O O O X X X
O O X X X X
O X X > X X
X X X X X
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KoopauHaty aieMeHTa MOXHO ONPeeuTh Kak:

n = SIZE - sizeX +offY,

rae SIZE — o01iee KOJIMYIECTBO 3JIEMEHTOB B MaTpUIIE,
SIZE = NN = (NN - 1) / 2 + NN

sizeX — KOJIMUYECTBO HEHYJIEBBIX 3JE€MEHTOB, KOTOPbIE CONEPXKATCS B
CTPOKE X U HUXE,

sizeX = (NN = x) = (NN = x = 1) / 2 + (NN - x):
offY — cMeleHre HY>KHOTO 3JIeMEeHTa OT HayaJjia CTPOKH X,
offY =y - x

MporpamMma NOAb3OBATEAS

st mpoBepKu (hYHKIIMOHUPOBAHMST HAILIETO MOAYJISI CO3AAaeTCsl MPo-
IrpaMMHBbI MOAYJb, KOTOPbIi UMUTUPYET MPOrpaMMy IMOJb30BaTesd. DTOT
MOJyJIb OOpaiiaeTcs: K yHKIMKU creat_matr 1Jisi CO3MaHUsI MaTPUIIbI HY>KHO-
ro pa3Mepa, 3afojHsIeT HEHYJIEBYIO €€ YacThb MOCIeA0BaTeIbHO YBEINUMBaIO-
IMMUCS YMCIaMU, UCTIONB3YS JJIs1 9TOro (hyHKIIMIO write_matr, U BbIBOAUT
MaTpuIly Ha 2KpaH, WCMOJb3Yys IJisi BHIOOPKM €€ 3JIeMEHTOB (hyHKIUIO
read_matr. /lasiee B AMAJIOrOBOM pexXuMMe ITporpaMMa BBOAUT 3alIpOC Ha CBOU
JNENCTBUS U YUTAET/MUIIET 2JeMEHThl MaTPUIIbl C 3alaHHBIMU KOOpJAMHATA-
MU, obpaiasch K GyHKIMsM read_matr/ write_matr. Eciu mons3oBaTesns 3a-
XOTeJI 3aKOHYMUTh paboTy, IporpaMMa BbI3bIBaeT PyHKIMIO close_matr.

TekcTbl NPOrpaAMMHbIX MOAYAeVI

Jrrrxrer QAN LAB2. H  stxsstnsstnnstxnktxsksnss/

/* OnvncaHue ¢QyHKUMA 1 BHEWHUX nepemerHbix ¢aitna LAB2.C */
extern int L2_RESULT; /+ [nobanbHa nepemeHHas - énar ownbku =/
/*xxxx BblieneHve namaTu nom maTpuuy */

int creat_matr ( int N );

/*xxxx YTEHWE anemMeHTa MaTpulp N0 3aAaHHbM KoopauHaTaMm =/

int read_matr ( int x, int y )

/*x%xxx 3anuUCb 3NEMEHT B MATpPuUUy NO 3aAaHHbM KoopAanHaTam x/
int write_matr ( int x, int y, int value );

/*xxxx YHNYTOXEHME MaTpulpl */

int close_matr ( void );

[xxxwxxx KoHel, Qaina LAB2.H sxxsxsxsnsnsnsnsnsx/

Jrrrxrirxsc QNN LABD. C stxsktnsktnnktnhktssktnsk/

/* B aToM ¢aiine onpefeneHs QyHKUMM ¥ nepemeHHsle ang 06paboTkw
MaTpuUUbl, 3aMONHEHHOW HYNAMU HWXE TNaBHOW AuaroHanm */
#include <alloc.h>

static int NN; /* Pa3MepHOCTb MaTpuubl */

static int SIZE; /* Pasmep namatn x/
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static int =m_addr=NULL; /= Agpec cxaToi

MaTpuLbl */

static int lin(int, int); /* OnucaHne OQyHKUMW NuHeapusauum x/
static char ch_coord(int, int); /+ OnucaHue OyHKUMM NPOBEPKM */
int L2_RESULT; /* BHewHaa nepemeHHaa, ¢nar ownbku =/

/‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k***k‘k****‘k****‘k****‘k*/
/* Bhigenenue namaTW noa cxaTylo MaTpuuy */
int creat_matr ( int N ) {
/+ N - paamep maTpuupl */
NN=N;
SIZE=N«+(N-1)/2+N
if ((m_addr=(int =)malloc(SIZExsizeof(int))) == NULL )
return L2_RESULT=-1;
else
return L2_RESULT=0;
/* BosspawaeT 0, ecnu BuAeneHWe Npowno ycnewHo, wHade -1 =/
}
/‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k***k‘k****‘k****‘k****‘k*/
/* YHuuTOXeHue maTpuupl (ocBoboxgeHue namaTn) </
int close_matr(void) {
if ( m_addr!=NULL ) {
free(m_addr);
m_addr=NULL;
return L2_RESULT=0;
}
else return L2_RESULT=-1
/* BosspawaeT 0, ecnu ocBobOXAeHWE MNpWIO ycnewHo, uHadye - -1 =/
}
/‘k****‘k‘k***k‘k****‘k****‘k****‘k‘k***k‘k****‘k****‘k****‘k*/
/* YTeHue anemeHTa MaTpuuUbl MO 3adaHHHM KOOPAMHATAM x/
int read_matr(int x, int y) {
/* X, y -koopamHaTu (cTpoka, cTonbeu) */
if ( ch_coord(x,y) ) return 0

/* Ecnu koopamHaTh nonapfanT B Hy/neBoW y4acTok - Boaspauaetcd 0,
MHaYe - NpUMEHsAeTCs OYHKUMA NuHeapusaumn =/
return (x > y) ? 0 : m_addr[lin(x,y)];
/* TlpoBepka YCMewHOCTW 4YTeHUs — N0 NepeMeHHow
L2_RESULT: 0 - 06es3 ouwnbok, -1 - Obna ownbka =/
}

/**********k********************k*****************/

/* 3anuchb anemeHTa MaTpPULb N0 3aAaHHLM KOOpAMHATaM */
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int write_matr(int x, int y, int value) {
/* X, y -KoOpaMHaTu, value - 3anuchiBaeMoe 3HaueHune =/
if ( chcoord(x,y) ) return
/* Ecnu koopamHaTh nonaganT B Hy/neBOW y4acTOK — 3anuch HeT,
MHa4Ye - NpUMeHaeTcs dyHKUMA AuHeapuaaumm =/
if ( x >y ) return 0;
else return m_addr[lin(x,y)J]=value;
/* TlpoBepka ycnewHocTu 3anucu - no L2_RESULT «/
}

/**************************************************/

/* Tpeobpa3oBaHne 2-MepHHX KOOPAWMHAT B JUHedHyn */

/ (BapuaHT 3) */
static int lin(int x, int y) {

int n;

n=NN-x;

return SIZE-nx(n-1)/2-n+y-x;
}
/****‘k****‘k****‘k‘k****‘k****‘k****‘k****‘k*****‘k****‘k**/
/ lpoBepka KOPPeKTHOCTU obpaleHns */
static char ch_coord(int x, int y) {

if ( ( m_addr==NULL ) |

( x>8IZE ) || ( y>SIZE ) || ( x<0 ) [| ( y<0 ) )

/+ Ecnu maTpuua He pasMelieHa B NaMaT, WM 3afaHHbe KOOpAMHATH
BLIXOAAT 3a NPEAent MaTpuup */
return L2_RESULT=-1;
return L2_RESULT=0;

}
/*******KOHGH banna LAB2.C ********************/
/******** Oanmn MAIN2.C **************************/
/+ "MporpamMma nonb3osaTtend” x/
#include "lab2.h”
main(){

int R; /» pasmepHocTb */

int i, j; /* Homepa cTpoku u cTonbua =/

int m; /* 3HauveHud asnemeHTa x/
int op; /x onepauua =/
clrscr();

printf( 'BeeanTe pasmMepHOCTb MaTpuubl >"); scanf("%d",R)
/* cospaHne maTpuubl x/
if ( creat_matr (R) ) {

printf("Ownbka cosgaHus maTpuus\n');

exit(0);
}
/* 3anofHeHWe maTpuup */
for ( m=j=0; j<R; j++)
for ( i=o; 1i<R; i++)
write_matr(i,j,++m);
while(1) {
/* BHBOA MaTpuUbl Ha akpaH x/
clrscr();
for (3=0; j<R; j++) {
for (i1=0; i<R; i++)
printf("%3d ", read_matr(i,j))
printf("\n");
}
printf ("0 - Bbuxog\n1 - uTenne\n2 - 3anucb\n>")
scanf("%d", &op);
switch(op) {
case 0:
if (close_matr()) printf("Ounbka npu yHU4TOXEHUM\N);
else printf("MaTpuua yHnyTOxeHa\n");
exit(0);
case 1: case 2:
printf("Beeante HoMep cTpoku >");
scanf("%d",&7);
printf("Beeante Homep cTonbua >");
scanf("%d", &i)
if (op==2) {
printf("BeeanTe 3HayeHue anemeHTa >");
scanf("%d", &m)
write_matr(j,i,m);
if (L2_RESULT<Q0) pritnf("Owmnbka sanucu\n");
}
else {
m=read_matr(j,i);
if (L2_RESULT<0) pritnf("Owmnbka cumTbBaHMa\n");
else printf("Cuntano: %d\n",m);
}
printf("Haxmmute knaBuwy\n"); getch()
break
}
}
}

/*****KOHGH danna MAIN2.C **********************/
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BApPUAHTDI
BapuaHT 1 TpeOyer:
a n00aBIeHUS K OOIIIMM CTaTUIECKUM TTePEMEHHBIM e1lIe

TMEPEMEHHOM:

static int «D; /+ appec peckpuntopa =/
a JIo0aBJIeHUS TaKOro 0J10Ka B PyHKIIMIO creat_matr:

{
int i, s;

D=(int *)malloc(Nxsizeof(int));
for (D[0]=0,s=NN-1,1i=1; 1i<NN; i++)
D[1]=D[1i-1]+s--;

}

a n3MeHeHns GyHKOuH lin Ha:
static int lin(int x, int y) {
return D[x]+y;

}
BapuaHTt 2 TpeOyer:

0 u3MeHeHus pyHKimu lin Ha:

static int lin(int x, int y) {
int s;

for (s=3=0; j<x; j++)
S+=NN-7;
return s+y-x;

}

-

AabopaTtopHas padota N4,
NMpoBepka 060pyAOBAHUS

LleAb paboTthbi

[MoryyeHMe MPaKTHYECKUX HABBIKOB B OIpee/ICHUY KOHGUTYpaIuu U

OCHOBHBIX XapaKTCPHUCTUK KOMITbIOTEPA.
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NMoCTAHOBKA 30A04U
)1}'[9[ KOMITBIOTEPA Ha CBOEM pa6oqu MECTE ONPCACINTD:

O THUII KOMITBIOTEPA;

a KOH(pUTypalo 000pyI0BaHUS;

0 00beM OTepaTUBHOM NaMSTH,

O HaJIM4Yre U 00beM pacIIiPEHHON TTaMSTH;
O HaJIM4ue JoIoJHuTenbHbIX [13Y;

BEPCHIO OIEPALIMOHHOMN CUCTEMBI.

Mpumep pelleHus 3aaaum

CTPYKTYpa ACGHHbIX MPOrPAMMbI

IIporpaMMa UCIOIB3YeT, TaK Ha3bIBAEMBIiA, CITICOK 000OPYIOBaHUS —

2-6aiiTHoe cioBo B objactu naHHbIXx BIOS no aapecy 0040:0010. HazHaueHue

paspsIoB CIKMCKa 000PYAOBaHUA TAKOE:

0 0 ycraHoseH B 1, ecu ectb HTMJ]

0 1 ycTaHOBJIEH B 1, eclii eCTh COIIPOLIECCOP

0 2,3 yncio 16-Ko6aitTHbix 6;10k0oB O3Y Ha CUCTEMHOM TT1aTe

O 4,5 xon Bupeoamantepa: 11 — MDA, 10 — CGA, 80 K0JI0HOK,

01 — CGA, 40 xomonok, 00 — apyroit

6,7 unciao HTM/I-1 (ecnu B paspsae 0 etnHULIA)
89, ecu ecth Kanan TT1I1

9,10,11 guco mocuemoBaTeIbHBIX MOPTOB RS-232

12 1, ecnut ecTh IXKONCTUK

I O I A

13 1, ecnu ecthb MoceaoBaTeNIbHbII TPUHTED

14,15 yncno napajuieIbHBIX IPUHTEPOB

CTpYKTYpa NnporpamMmbl
IIporpamma coCTOUT TOJBKO M3 OCHOBHOI (yHKIK main(). Boimeme-

HUs (parMeHTOB MTPOTpaMMBbl B OT/IE/IbHBIE TIPOLIEAYPHI HE TpeOyeTcs, MoTo-
MY YTO HET TaKUX OTiepalliii, KOTOpbIe BO BpeMsi pabOThI MPOrpaMMbl BbITIOJ -
HSIIOTCSI MHOTOKPATHO.
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OnncaHve nepemMeHHbIX
l'[epeMeHm)Ie, TIIPUMCHACMBIC B ITPOIrpaMME:

a type_PC — 06aiiT Tuma koMmnbloTepa, 3anucaHHbiii B [13Y
BIOS no anpecy FF00:0FFE;

a a, b — nepeMeHHbIe IJ1 onpeneeHus1 oobeMa extended-
namsatu [I9BM, a — muagmmii 6aiit, b — crapiiuii 6aiit;

0 konf_b — 2-6aiiTHOe cioBo 13 06aacTu JaHHbIX BIOS,
KOTOPOE COJEPKUT CIUCOK O00OPYIOBAHUS;

a type — MaccHB CUMBOJIBHBIX CTPOK, MPEICTABISIONINAX TUITHI
KOMITBIOTEDA;

a typlA — maccuB GaiiT, coaepKallnii KOAbl TUIIOB AVCILIEEB;

0 types1A[] — mMaccuB cTpOK, cofepxaliuii Ha3BaHUSI TUTIOB
JIUCILIEEB;

a j — BcriomMoraTtesbHas IepeMeHHast, KOTopast UCTIONb3yeTCsT
JUTSL IIEHTU(DUKAIIMN TUTIA TUCTIIEST;

a seg — CErMEHT, B KOTOPOM pa3MeIleHO AOTOJTHUTEbHOE
T13Y;

O mark — mapxkep I13Y;

a bufVGA[64] — 6ydep nanHbix VGA, 13 KoToporo (ripu
Hamumuuy VGA) Mbl BBIOMpaeM 00beM BUACOIIAMSITH,

0 I'T U ST — NNEPEMEHHDLIC, KOTOPbLIC UCITOJb3YIOTCA OJIA 3aJaHUsA
3HAYCHUA PErucCTpoB 00111ero Ha3HAYEHMST U CETMEHTHBIX
PETUCTPOB, COOTBETCTBECHHO, ITPU BBI3OBC IMPEPbIBAHMA.

OnucaHue aAropuTtMma NPorpaMmbl
AJITOpUTM OCHOBHOI1 IpOrpaMMbl MOXKET OBITh Pa30MTO Ha 5 yacTeit.

YacTte 1 mpeaHasHayeHa sl ONpeAesieHUs TUIa KoMIiblotepa. [dis
aTOoro npouuTaeM 6aiT, 3anucanubiii B [13Y BIOS no anpecy FF00:0FFE. B
3aBUCMMOCTHU OT 3HAYEHMUSI 3TOro Gaiita ciesnaeM BeiBoa o Turie [IDBM. Tak,
Hanpumep, komnblotepy Tna AT coorBercTBYeT Koa OXFC.

Yactp 2 mpemHasHadyeHa I omnpeaeneHns KoHdurypamuu [1D9BM.
Ji1st 3ToTrOo TMIpounTaeMm u3 obaactu gaHHBIX BIOS crimcok obopynoBanus. s
oIpee/IeHNs KOJIMYeCTBa TMCKOBOIOB (eciu 6ut 0 yctaHOBJIeH B 1) He00X0-
MO BbIAEIUTHL OUThI 6 1 7 (Macka 00C0Oh) 1 cMecTUTh KX BIIpaBo Ha 6 pa3psi-
IIOB, a ITOTOM H00aBUTH 1.
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st onipenenenus Konudyectna 16-KoaiiTHbx 6;10k0B O3Y Ha cuctem-
HOI1 T1aTe HE0OXO0AMMO BBIIEIUTL OUTHI 2 1 3 ¢ moMobio Mmacku 000Ch, cme-
CTUTh BIPABO Ha 2 pa3psiibl U 100aBUTH 1.

st ompeneneHNsT KOJIWYECTBA ITOCIIEAOBATEIbHBIX MOPTOB RS-232
BBIZIEIUTH ¢ TToMOI1bI0 Macku OEh 6utet 9-11 1 cMecTuThb BripaBo Ha 9 pa3psi-
TIOB.

JIns1 onpeneieHusT HATMYUs MaTeMaTHIecKoro conpoliieccopa — Mpo-
BepUTb ycTaHOBKY O6uTa 1 mackoit 0002h.

J11s onpeaeneHust HATMYKS AKOicTUKa — 6uTa 12 ¢ MOMOILBIO MAaCKU
1000h.

OrnpenennTh KOJUIeCTBO MapauIeIbHBIX TPUHTEPOB MOXKHO, BBIICIUB
oursl 14 1 15 mackoit C000h 1 cMecTuB X BIIpaBo Ha 14 pa3psaoB.

ITockonbKy cMcOK 000pYya0BaHMUSI COAEPXKUT HEAOCTATOUHO MHGDOP-
MallMu TIpo NUCTUICHHBINM aganTep, TO AJIs yTOUHEHMS TUIIA afanTepa BbIoJ-
HUM JOTIOJTHUTEIbHBIE N CTBUS.

Buneoanantep obcnyxusaetcst npepbiBaHueM BIOS 10h. JIist HOBBIX
TUIOB a7aNTEPOB CIMCOK €T0 (DYHKIIUI paclIupsieTcss. OTU HOBbIe (DYHKIIMU
U UCTIOJIB3YIOTCS JIJISI OTIpe/ieJIeHUs] TUITY afanrtepa.

®Oyukuust 1Ah goctynmHa TOJNBKO NpU Hajauuuu paciumpenuss BIOS,
OpHUEHTHPOBAHHOrO Ha obcayxuBaHue VGA. B atoMm ciydyae pyHKUMS BO3-
Bpamaet B peructpe AL xon 1Ah — CBOI0O «BU3UTHYIO KapTOuKy», a B BL —
KOJ aKTUBHOTO Buaeoanamnrtepa. B ciydae, ecimm ¢pyHkuus 1Ah nogmepxxuBa-
ercs, oopatumcs enle K pynkunu 1Bh — nmocnennss 3anonHsier 70-0aiTHBI
010K MH(pOPMAIIUK IIPO COCTOSIHHE, U3 KOTOPOTO Mbl BEIOMpPaeMoO 00beM BU-
JIEOTIaMSITH.

Ecau 1Ah He noanepxxuBaeTcsi, 3T0 03HayaeT, yTo VGA y Hac HeT, B
9TOM CJIyyae MOXHO 00paTuThes K GyHKIMU 12h — mosyyeHue uH(popMalu
npo EGA. Ilpu Hanuuuu pacuiupeHus, opueHTupoBaHHoro Ha EGA, 3ta
(byHkuus uameHsier cogepxxumoe BL (nepea obpalieHreM OH J0KEH ObITh
10h) Ha 0 (1BeTHOI pexxum) win Ha 1 (MOHOXpPOMHBII pexkM) a B BH Bo3Bpa-
aeT 00beM BUACOMAMSITH.

Ecmm xxe Hu 1Ah, Hu 12 He TToAIepKMBAIOTCS, TO CITMCOK 000pymOBa-
Hus BIOS comepxut nocratouHyro uH(popManuo Mpo BUaeOoaganTep u, Bbl-
e VBIIM OUTHI 4, 5 MBI MOXeM clejlaTb OKOHYATeJIbHbI BBIBOI PO TUII
ajganTepa, KOTOPBIN Y HAaC €CTb.

B TpeTbeit yacTu mporpaMMbl OIpeneIuM 00beM OTIepaTHBHOM MaMsi-
TH, Haauuue 1 oobeM extended-mmamsiTu. O0beM onepaTuBHOM mamsTu 111 AT
MOXET OBbITh ITPOYUTAH M3 perncTpoB 15h (Mmammmii 6ait) u 16h (crapiumit
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6aiit) CMOS-namsitv win u3 obiaactu namstyu BIOS no agpecy 0040:0013 (2- unsigned int j; /+ BcnoMmoraTenbHas nepemeHHas x/
6ariTHOe ci10B0). KpoMe Toro, B [IDBM MoXeT OBITH ellie U JOIOJHUTEIbHAs unsigned int seg;  /+ Cerment MN3Y */
(expanded) mamsTh cBbilie 1 M6aiity. Ee 06beM MOXHO MOJYYUT U3 PETUCT- unsigned int mark=0xAA55; /+ Mapkep N3Y «/
poB 17h (Mmanmuii 6aitt) 1 18h (crapumit 6aiit) CMOS-niamsiti. [171s aTeHus unsigned char bufVGA[64]; /+ Bydep naHHux VGA */
peructpa CMOS-namsTi Heo6xonuMo BUAATh B TopT 70h 6aiiT Homepa peru- union REGS rr;
CTpa, a TOTOM M3 ITopTa 7 1h mpounTaTh GAlT COMEPKUMOTO 3TOTO PErrUCTpa. struct SREGS sr;

B crnenyiomeit vacti mporpaMMbl OTIpeAe/ UM HaJudue U 00beM J0- textbackground(0):
noHUTeNbHBIX [13Y. B anpecHomy nipoctpancTse ot C000:0000 mo F600:0000 clrscr(): '
pa3metnatorcs pacimpenus [13Y (3ta naMsTh He 00513aTEIBHO TPUCYTCTBYET textatt rkOan);

B [1DBM). [Ins1 onpeneneHust Haau4us gonojHutenbHoro [13Y 6ynem ynurtaTth
IepBoe CJIOBO M3 Kaxkabix 2 Koaiit, HaumHas ¢ agpeca C000:0000 B momckax
Mapkepa pacimupeHus [13Y: S5AAh. Eciu takoit Mapkep HaiijieH, TO Clieayo-
Ui 6alT comepkuT mMHy monyist [13Y.

cprintf(“NlabopaTopHas paboTa N5");
cprintf(“\nfpoBepka cocTaBa 060pygoOBaHMA™);

/+ Onpepenexns Tuna komnbioTepa x/

B 3aki1i04nTENLHOM YaCTH IIPOrpaMMBI OIpeneuM Bepcuio DOS, yc- type_PC=peekb(0xF000, OxFFFE);
taHoBJIeHHYI0 Ha [IDBM. Ing storo Bocnoasdyemcs: pyrkuuein DOS 30h, if( (type_PC-=0xFC)>4)
KOTOpasi Bo3BpalllaeT B peructpe AL crapiiiee Yucjio HoMepa BEpCUH, a B pe- type_PC=4;
ructpe AH — Muaniiee yucio. textattr(0x0b);
cprintf("\nTun xkomnbioTepa: ");
TekcT nporpamMmbl textattr(0x0f);
/x----NlabopaTopHas pa6oTa Nd---------—-----oo «/ cprintf("%s\n\r", type[type_PC]);
/*----"lpoBepka cocTaBa 000pya0BaHNA " -------- */
/* KoHpurypaumsax/
/* MonknioyeHne CTaHAAPTHbLIX 3aronoBKOB */ konffb:peek(0x40,0x10); /* YTeHne bGanta o60py)103ava */
#include <dos.h> /* n3 namaTtn BIOS */
#include <conio.h> textattr(0x0b)
#include <stdio.h> cprintf("Kondurypauma:\n\r");
2 —— «/
void main() /* KonuyecTBO AMCKOBOAOB */
{
unsigned char type_PC, /+ Tun komnbioTepa +*/ textattr(0x0e);
a,b;  /x llepemeHHbe [s onpenenexus =/ cprintf("  Iuckosopos MI: Y
/* XapakTepucTuk namatu MIBM  «/ textattr(0x0f)
unsigned int konf_b; /= BaitT KoHgurypauun us BIOS +/ 1f(konf_b&0x0001)
char stype[ J={"AT","PCjir", "XT", "IBM PC", "unknown"}; cprintf("%d\n\r", ((konf_b&0x00C0)>>6)+1)
unsigned char typ1A[]={0,1,2,4,5,6,7,8,10,11,12, 0xff}; else
char =typesiA[1={"Hema aucnnen”, "MDA, moHo", "CGA, us.", cprintf("HeT\n\r");
"EGA, uB.","EGA, moHO", "PGA, uB.", textattr(0x0e)
"VGA, MoHO, aman.”, VGA, kon., aHan.”, cprintf(" MatemaTud. conpoueccop: )
"MCGA, kon., uudp.”, "MCGA, moHo, awan.” textattr(0x0f)
"MCGA, Kon., aHan.'”, "Hew3BecTHbit Tun', 1f(konf_b&0x0002)

"HENpPeLyCMOTPEHHHIM KOA"}; cprintf("ecTte\n\r");
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else cprintf (", %d K6ant\n\r", ((int)rr.h.bl+1)«64)
cprintf("HeT\n\r"); }
textattr(0x0e); else
cprintf(” Tun aucnneiHoro apantepa: ); {
textattr(0x0f); /x CGA unu MDA =/
switch(konf_b&0x0030)
/+ Onpepenexne akTuBHOro agantepa =/ {
/* Npepnonoxmm Hanuune VGA «/ case 0: cprintf("EGA/VGA\n\r");break
rr.h.ah=0x1a; case 0x10: cprintf("CGA, 40\n\r"); break
rr.h.al=0; case 0x20: cprintf("CGA, 80\n\r"); break
int86(0x10,&rr,&rr); case 0x30: cprintf("MDA");break
if(rr.h.al==0x1a) /~ MNoppepxuBaeTca ¢yHkuua 1AL =/ }
{ /* npepsiBaHng 10h */ }
for(3=0;j<12; j++) }
if(rr.h.bl==typl1A[j])
break; /* bnoku 03Y Ha cucTemHoit nnate */
cprintf("%s"”, types1A[i]); textattr(0x0e)
cprintf("\n\r [epBuuHblit O6AOK namatu: ");
iF(3>0 && j<12) textattr(0x0f);
{ switch (konf_b&0x000C)
rr.h.ah=0x1b; {
rr.x.bx=0; case 0:cprintf("16 Kb6anT\n\r");break
sr.es=FP_SEG(bufVGA); case 4:cprintf("32 Kb6ant\n\r");break
rr.x.di=FP_OFF(bufVGA); case 8:cprintf("48 Kb6ant\n\r");break
int86x(0x10,&rr, &rr,&sr); case 12:cprintf("64 Kbant unu 6onbwe\n\r");break
cprintf(”, %d K6ant\n\r", ((int)bufVGA[49]+1)+64); }
}
else /* KonnyecTsBo nocnefosaTenbHbex nopToB RS-232 «/
cprintf("\n\r"); textattr(0x0e)
}
else cprintf(" TMopToB RS232: ")
{ textattr(0x0f);
/* Npegnonoxmm Hanudne EGA =/ cprintf("%d\n\r", (konf_b&0x0E00)>>9)
rr.h.ah=0x12
rr.h.bl=0x10; /* Hanuyne pxonctuka */

int86(0x10,&rr,&rr);
if(rr.h.bl!'=0x10) /+ NoppepxuBaeTca ¢yHkumua 12h =/
{ /* npepsiBaHug 10h =/

cprintf("EGA™);

if(rr.h.bh)

cprintf(" moHO");

else

cprintf(” kon.");

textattr(0x0e);

cprintf ("  [xoihcTuk: ")
textattr(0x0f);

if(konf_b&0x1000 )
cprintf("ectb\n\r");

else

cprintf("HeT\n\r");
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/* KonnyecTBO napannensHux npuHTepos x/

textattr(0x0e); intdos(&rr,&rr);

cprintf(” MNpuHTEpOB: ") textattr(0x0c)
textattr(0x0f); cprintf("\n\rBepcua MS-DOS ")
cprintf("%d\n\n\r", (konf_b&0xC000)>>14); textattr(0x0f)

cprintf("%d.%d\n\r",rr.h.al, rr.h.ah)
/+ 006bem onepaTuBHOM NamsaTn =/

textattr(0x0a);
textattr(0x0e); gotoxy(30, 24)
cprintf("06bem onepaTuBHOM namaTn: "); cprintf("Haxmnute nobyn knasuwy')
textattr(Ox0f); textattr(0x07)
cprintf("%d Koant\n\r", peek(0x40,0x13)); getch();
textattr(0x0e); clrscr();
}
/* Hannune u obwvem extended-namaTu =/
OUtpOrtb(0x70, 0x17): Pe3yAbTaThl PAGOTHI NPOrPAMMbI
a=inport(0x71); B mpoiiecce paboThI IporpaMMbI Ha 3KpaH ObLIa BeIBeACHA TaKas MH-
outportb(0x70,0x18); dopManms:
b=inport(0x71); Na6opaTopHas paboTta N4
cprintf("06bem extended-namaTn: ); Mposepka cocTasa 060PYA0BAHMA
textattr(0x0f)
cprintf("%d KoanT\n\n\r", (b<<8)l|a); Tun komnwioTepa: AT
KoHpurypaums:
/+ Hannuue pononHuTensHbx N3Y =/ uckosonos MM 2

for( seg=0xC000; seg<OxFFBO; seg+=0x40)
/* MNpocmoTp namaTn oT C000:0 c warom 2 K «/
if(peek(seg,0)==mark) /+ Mapkep HaitgeH =/

MaTemaTny. conpoueccop: ecTb
Tun pucnneiHoro agantepa: VGA, kon., aHan., 256 Kbant
NepBuyHbil 6nok namaTu: 16 Kbant

{ NopTos RS232: 2

textattr(0x0a); JXOMCTHK : HET

cprintf("Anpec M3y ="); NpUHTEPOB: 1

textattr(0x0f); 06bem onepaTusHOM namaTu: 639 KéaiT
cprintf (" %04x",seg); 06bem extended-namaTtu: 384 KbaiT
textattr(0x0a); Agpec N3Y = ¢000. [nuna mopyna = 24576 GainT
cprintf (. [nuHa momyna = "), Bepcus MS-DOS 6.20

textattr(0x0f)

cprintf("%d", 512+peekb(seg, 2))

textattr(0x0a)

cprintf(" 6anT\n\r", peekb(seg,?2));
}

/+ OnpepeneHue Bepcun onepauuitHon cucTemsl =/
rr.h.ah=0x30;
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AabopaTtopHs paboTta N25.
YnpaBAeHne KAQBUATYPOM

LleAb paboTbl

M3ydyeHne opraHn3aliiy ¥ IPUHIIUIIOB pPabOTHI KIIaBUATYPhI U 3aKPeTI-
JIeHWe TIPaKTUIeCKUX HaBBIKOB YIIPABJICHUS €10, a TAaKXe MPAKTUIECKUX Ha-
BBIKOB CO3JaHUSI COOCTBEHHBIX IIPOrpaMM 00pabOTKU IpepPhIBAHUIA.

MNocTaHoBKa 30AQ4YM

Pa3paborath mporpaMmy 06pabOTKHU MpepbIBaHUS OT KJIaBUATypPhbl, KO-
TOpas NOJDKHA:

a pacrio3HaBaTh HaXaTHe «ropsyeil» KOMOMHAIUK KJIaBUII U
pearupoBaTh Ha HETO 3BYKOBBIM CUTHAJIOM;

O [IPY TIEPBOM HaXKaTUU «rOpsdeii» KOMOMHALIK TIEPEXOIUTH B
peXUM OJJOKMPOBKH BBOJIA 3aJaHHOM KJIABUIIIH, TP BTOPOM
— OTMEHSITB 3TOT PEXUM;

O CHUCTEMHadA 06pa60TKa BCEX IPYIrvX KJIaBUII HAPYIIATbCA HE
JOJIKHA.

MHAMBUAYOABHBIE 30AQHUS

MpuMmep peLueHns 3aA04Yn

WHouBrUOyaabHOE 3aaH1eE:

a koMbuHauus kiasuil LeftCtrl+RightShift+F3;

0 0JIOKMpPOBaHKE BBOJA KJIABUIIHN 3.

Paspabotka aaroputma

CTpyKTYypa NpOrpaMmbl
[TporpamMma COCTOUT U3 OCHOBHOM MpOrpaMMBbl U TpeX OYHKIIUIA.

a void *readvect(int in) — byHKIIMS YMTaET BEKTOP MpepbIBAHUS
C HOMEPOM in ¥ BO3BPAIIAET €ro 3HaYEeHUE.
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0 void writevect (int in, void *h) — dyHkuus ycraHaBnuBaet
HOBBIIT BEKTOD MPEPHIBaHUS in Ha HOBBII 00pabOTYMK 3TOTO
MpephIBaHUS 10 afpecy h.

0 void interrupt new9() — mporeaypa HoBoro oopadborymka
npepbiBaHus 9h.

OnucaHne nepemMeHHbIX

I'nob6anbHbIe epeMeHHbIe TporpaMMbl: old9 — anpec craporo obpa-
6otuyuka npepbiBaHus 9h; F3_code — ckaH-kon kiaBuiiu «F3», koTopast BXo-
IUT B KOMOMHALIMIO «Topsurx» Kiaull; key3 code — ckaH-KoI KJIaBUIIU
«3», KoTopas Oyzner GJIOKMPOBATHCS/Pa30JIOKUPOBATHC TIPU KaXKAOM Haxa-
THUM «ropsTueii» KomOuHamu Kiaasuul; f — iar, KOTopbIi MpY Kaxka0M Haxka-
TUU «TOpsIueit» KOMOMHALIMY KJIaBUIII ITepeKIodaeTcs U3 cocTostHus 0 B 1 uu
u3 1 B 0 (cocTossHue 1 03HAYaeT, YTO KJIaBUIIA «3» 3a0JIOKMUPOBAHA); IT U ST —
repeMeHHbIe, KOTOPbIE MCITOIb3YIOTCS 151 3aIaHUsT 3HAUEHU I PETUCTPOB 00-
IIEr0 Ha3HAUYEHUSI U CETMEHTHBIX PETMCTPOB COOTBETCTBEHHO IPU BHI3OBE
TIpePBIBAHUS.

B rnaBHO#T mporpamMMe HCIOJIb3yeT CMMBOJIbHBIN MaccuB string muist
MMPOBEPKU pabOTHI TPOTPAMMBI.

IlepemeHHEBIe TIpoLIeAyPBI 00PaOOTKY ITpepbiBaHus Jh:

O ¢ — nepeMeHHast, KOTopast UCITOJIb3YeTCs JUISl IIOATBEPKIACHUS
npreMa U3 KIaBUaTyphl, B clydae, eCiIv Obljla HaxkaTta
Ki1aBua «3», a ¢iar f mokaspIBa, 4To 3Ta KJIaBUIlIa
3a0JI0KMPOBAHA;

O X, Y — MepeMeHHbIe, KOTOPbIE UCTIOJIB3YIOTCS TSI COXPaHEHMS
KOOpIMHAT Kypcopa Ha KpaHe B MOMEHT BbI30Ba MPOLIEAYPhI
00pabOTKM MpephIBaHUS,

O byte17 — GaiiT ¢hrara cOCTOSTHUS KJIaBUATYPhI B 00JIaCTH
naHHbix BIOS no agpecy 0040:0017;

0 byte18 — Gaiit (pyiara cocTosTHUSI KJIaBUATYPhI B 00JIaCTH
naHHbix BIOS no anpecy 0040:0018;

0 mask — Macka, KOTopast UCITOJIb3YeTCs TSI OTIPENEIICHUS

HaxaTus kinaBuiuu JeBbiid Shift (B aTom ciyyae 6ur 1 B bytel7
YCTaHOBJIEH B 1);

0 mask17 — Macka, KOTopasi UCIIOJIb3yeTCs ISl OTIIPeAeICHUS
Haxatus knapuinu Ctrl (B aTom ciydae 6ut 2 B bytel7
YCTaHOBJIEH B 1);
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0 mask18 — macka, KoTopast UICTIOJIb3YeTCsI 151 ONpeeSIEHUST
Haxatust kiaBuinu JeBbiii Ctrl (B aTom cityyae out 0 B bytel8
YCTaHOBJIEH B 1);

OnncaHne aAropuTMa NPOrpaMMmbl
I'maBHas nmporpamMma BBITIONTHSIET TaKUe IeHCTBUS:

a 3anoMuHaeT aapec cTaporo oopadboTynka npepbiBaHus 9h,
BbI3bIBasI yHKIIMIO readvect(in) ¢ mapaMeTpom in=9.

a 3anmuchIBaeT B Ta0IUILy BEKTOPOB MIPEPBIBAHUI aipeCc HOBOTO
00paboTurKa mpepbIBaHUS C TOMOIIIbIO PYHKIIMU writevect().

a BBo1OM CTPOKM CUMBOJIOB Ja€T BO3MOXKHOCTh IIPOBEPUTD
paboTy IpOrpaMMBbl M €€ peakldio Ha HaxkaThe «ropsiyeii»
KOMOMHAIMM KJIaBUII U OJIOKMPOBaHUe,/pa30IoKMpoBaHE
BBOJIA KJIABUIIIH «3».

0 B KoHI1e paboThl BOCCTaHABIMBAET B TAOJIUIIE BEKTOPOB
MpepbIBAHUI afpec cTaporo o6padoTyrKa.

st pemieHust 3agauu Mpoiieaypa oopaboTKy MPephIBaHMS OT KJIaBHa-

TYpbl Nnew9() TOJKHA IEHCTBOBATH IO TAKOMY aJITOPUTMY:

a IIpouunTath (1aru coCTOSTHMS KJIaBUATyphbl (CTATyC KJIaBUIII-
nepeKiaoJareseid), KoTopble HaXOAITCsI B 00JaCTU JaHHbBIX
BIOS (nBa 6aiita o agpecam 0040:0017 1 0040:0018).

0 Boigenuts 6ut 1 B daare o aapecy 0040:0017 (ecam oH paBeH
1, To HaxaTa KJjiaBuIa JieBblii Shift).

a Boimenuts out 2 B 3ToM ke diare (eciu oH paBeH 1, To HaxaTta
JIeBbIid M npaBeiit Ctrl).

a Boinenuts 6ut 0 B dhiare cocTosiHUS KJIaBUATYPhl 110 aipecy
0040:0018 (ecnu oH paBeH 1, To HaxaTa KjaBuiia JieBblii Ctrl).

a W3 moprta 60h mpoYnTaTh CKaH-KOI HAaXKaTOM KJIABUIIIH.

a Ecnu Haxxata komOuHaius KiaaBuii JeBblii Shift, nmpaseiii Ctrl

(Haxata xiaBuma Ctrl, Ho 310 He nipaBbiit Ctrl)u kiraBuia F3,
TO BBIIOJIHUTH 11.7. UHaue — mepeiiTu K 11.8.

O CHUTHaJIM3UPOBATh O HAXATUU «rOpSYeil» KOMOMHALINN
KJIABMII 3BYKOBBIM CUTHAJIOM, TIEPEKIIIOYMTh 3HaYeHHe (hiiara
GJIOKMPOBAHMS BBOIA KJIABUIIK «3» Ha 06paTHOE U BbI3BATh
cTaphlii 00pabOTYMK MpPEePHIBAHUS OT KJIaBUATYPHI.

416
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0 IMpouwnTtaB GaitT 13 mopta 60h, onpenennTh, HaXaTa JIu
KJIaBHIIA «3» M €CJIA, KPOME 3TOT0, elle U dJiar
OJIOKMPOBaHUS YKa3bIBaeT Ha TO, UYTO OHA 3a0JIOKMPOBaHa
(f=1), To BBIMOJAHUTS M.1. 9 1 10, ©HaUYe — BbI3BATb CTAPBII
00paboTUYMK MpepPhIBAHMSI.

0 [Mocnate monTBepXXAeHUE MpreMa B KJIaBuatypy. st 3Toro B
nopT 61h Ha KOPOTKOE BpeMsI BRICTABUTH «1» 1O IIHE
cTapIero paspsiaa.

0 COpocuTh KOHTpOJLIEp IpepbIBaHuU, ITochblIas Koa 20h B mopt
20h.

DOyHKIMsA readvect() YUTaeT BEKTOP 3a0aHHOTO TIpephIBaHms. [t ute-

HHMS BeKTOpa ucnosssyercs Gpynkuus 35h DOS (npepsiBanus 21h):

Bxon: AH = 35h;
AL = HOMep BeKTOpa npepbiBaHus.
Boixon: ES:BX = appec nporpammbl 06paboTky npepbBaHug

®ynknus writevect() ycTaHaBIMBaeT HOBBIM BEKTOpP MpepbIBaHUS Ha

3amaHHbIN aapec. i 3anmucu BeKTopa ucronbiyercs hyHkuus 25h DOS:

Bxop: AL = HOmep BeKTOpa npephBaHus;
DS:BX = 4-6aiTHbil appec HOBOro 06paboTymka npepbiBaHWs .

TekCT nporpamMmsl

Jrmmm e NabopaTopHasa paboTa N5--------------- */
Jrmmm - YnpaBneHue KnaBuaTypOl--------------- */
/* TIOAKAYeHNe CTaHAAPTHHIX 3ar0f0BKOB */

#include <dos.h>

void interrupt (x0ld9)(); /+ CTapbiii obpaboTuuk npepsiBaHus Sh x/
void interrupt new9(); /+ HoBuit 06paboTunk npepbviBaHua 9h =/
void xreadvect (int in); /+ YTenue BekTOpa */

void writevect (int in,void =xh); /= 3anucb BekTopa */

unsigned char F3_code=61; /= scan-code "F3" «/
unsigned char key3_code=4;/+ scan-code "3" */
char f=0; /* Onar */

union REGS rr;

struct SREGS sr

void main()

{
char string[80]; /+ bydep ona BBOma TekcTa */
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textbackground(0); }
clrscr(); JF */
textattr(0x0a); /* HoBblil 06paboTumk 9-ro mpepuiBaHMg */
S "y void interrupt new9()
cprintf(" NlabopaTopHas paboTa N5 DR {
CPFANTF(" mmmmmmmmmmee "y unsigned char ¢, x,y;
CPFANTF(" mmmmmmommemee ") unsigned char bytel7,bytel8;
) . ' . . unsigned char mask=0x02
cpr}ntf(" YnpaBnexue Kﬂ?BMaTypOM ); unsigned char mask17=0x04
L )i unsigned char mask18=0x01
old9=readvect(9); byte17=peekb(0x40, 0x17);
writevect(9, new9); byte18=peekb(0x40,0x18)
textattr(0x0c); if((inportb(0x60)==F3_code)&&(byte17&mask)&&
cprintf("\n\n\r\"ropayaa\"” kombuHauusa: "); (byte178&mask17)&&(! (byte18&maski8)))
textattr(0x0a); {
cprintf("Left Shift, Right Ctrl, F3\n\r"); cputs("\7");
textattr(0x0b):; x=wherex();
cprintf("Knasuwa, KoTopas BRoKMpyeTCs: ); y=wherey()
textattr(0x0f); gotoxy(55,3)
) A textattr(0xie)
cprintf("3"); if(f==0)
textattr(0x07); {
cprintf("\r\nBsoauTe CTPOKYy CMMBOMOB>"); £=1
scanf("%s" string); cprintf("Knasuwa \"3\" 3abnokuposaHa "):
writevect(9,01d9); }
} else
[ o/ {
/* YTenue BekTOpa */ f=0
void =readvect(int in) cprintf("KnaBuwa \"3\" pasbnokupoBaHa™);
{ }
rr.h.ah=0x35; gotoxy(x, y);
rroh.al=in: textattr(0x07)
intdosx(&rr,&rr,&sr); }(*01d9)()

return(MK_FP(sr.es, rr.x.bx)); 1F( (F==1) 8& (inportb(0x60)==key3_code) )

j {
3 e */ c=inportb(0x61);
/+ 3amucb BekTopa */ outportb(0x67,c|0x80);
void writevect(int in,void =h) outportb(0x61,c)
{ outporth(0x20, 0x20)
rr.h.ah=0x25; ¥
rr.h.al=in; else
! (+01d9) ();

sr.ds=FP_SEG(h)
rr.x.dx=FP_OFF(h);
intdosx(&rr,&rr,&sr);

}
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PesyAbTaTHI PAGOTHI MPOrPAMMBI

Bo BpeMsi mporpamMmbl TIpU MEPBOM HaXaTUW KOMOWHALIMM KJIABMIII
LeftCtrl+RightShift+F3 nporpamma nepexoauT B pexkuM 010KMPOBaHUSI BBO-
Ny KJIaBUIIU 3, TPU BTOPOM — OTMEHSIET 3TOT PEXUM.

L]

==\

AabopaTtopHasa padota N26.
YnpaBA€Hne TanMmepom

LleAb paboThbi

H3ydyenune ¢hyHKIIMI CHCTEMHOTO TaliMepa 1 3aKperieHre TpaKkTuec-
KUX HAaBBIKOB PabOTHI C HUM.

MoCcTAHOBKA 30A04YU

[Moctpouts Momens aHajmoro-mugpoBoro mpeobpasosarens (ALIIT),
KoTopasi paboTaeT B peaTbHOM BpeMeHU. [Iporiecc, KOTOpBIi TUCKPETU3YeT-
¢S, MOZIEJIMPYETCS TTPOrpaMMOii (TTPOrpaMMHBIM OJIOKOM), KOTOPBIi BBITIOJN-
HSIET HUKJINYecKoe BeranciieHne GyHkiuu y=F(X), rae X — HoMep UTepaiuu.
ITpeobpaszoBateib MOIEIUPYETCS TIPOrPAMMOI, KOTOpast BBITIOJHSIET C 3a1aH-
HOIi 4acTOTOM (B peaTbHOM BPeMEHM) MpephIBaHUE TTpoliecca, CYNThIBAHUE 1
3allOMUHAHKE TeKYIIEeTo 3HaYeHUsT (DyHKIIMU. 3alTOMHUTh He MeHblie 80 3Ha-
yeHUit pyHKkrKn. O6ecTeunTh HATJISIAHOE TIPEICTaBIeHUE pe3yIbTaToB pabo-
TBI «ALITT».

MHAUBMAYOABHDBIE 30AQHUS
Jis mostydeHust 6oJiee HAISIAHOTO MPEACTABICHMS «IIpoLiecca» OIy-

cKaeTcs noaoupath apyrue ko3 duimeHTsl GpyHKIMU. YacToTy TMcKpeTHu3a-
LIUY BBIIEPKMBATh C TOYHOCTHIO 110 1 TII.

Mpumep pelleHus saaaum

NHAMBUAYCOABHOE 30AQHUE
OyHKUMA — y=50+(sin(x/10)+cos(x/8))+R+150;
R - B amanasorHe 0 - 10;
yactoTta - 36.4 Tlu.

420 AabopartopHbie padoThbl

PaspaboTka aAroputMa peLueHus

CTpyKTYypa NpOrpamMmbl
[TporpamMmmMa coCTOUT M3 OCHOBHOI MTPOTpaMMBbI 1 TpeX (YHKIIUIA.

0 void *readvect(int in) — yHKIIMST YMTAET BEKTOP MpPepbIBaHUS
C HOMEPOM in ¥ BO3BpalllacT ero 3HauYCHUE.

0 void writevect (int in, void *h) — ¢yHKIMS ycTaHABIMBaAET
HOBBII BEKTOP MpephIBaHUSI in Ha HOBBIM 00PabOTYMK 3TOrO
NpepbIBaHus I0 aapecy h.

0 void interrupt newtime() — mpoiienypa HoBoro o6paboTunKa
MpephIBaHus TaliMepa.

OnucaHne nepemMeHHbIX U KOHCTOHT
B 37011 MporpamMme MPUMEHSIIOTCS IB€ KOHCTAHTHI:

0 TIMEINT=8 — HoMep npepbiBaHUsI TaliMepa;
O NN=100 — makcuManbHOe 9rciio rmoka3zanuit ALIIT.

IlepemeHHBIe, I100ANBHBIE IS BCEI IIPOrpaMMBbI:

0 y — MaccuB nokazanuii ALIIT;

a ny — TeKyIIWii HAEKC B MACCUBE MTOKA3aHUI;

g yc — Tekyliee 3HaYeHue PyHKLINMY;

u kf — cueTuuk BbI30BOB oldtime (oldtime BbI3bIBaeTCS Kax/bie

BTOPOI1 pa3);

0 IT U ST — TIepeMEeHHBIE, KOTOPbIEe NCITONB3YIOTCS IS 3aAaHUs
3HAYEHUI PETUCTPOB OOIIETO HA3HAYEHUSI M CETMEHTHBIX
PETUCTPOB, COOTBETCTBEHHO TP BBI30BE IMPEPBHIBAHUS.

IlepeMeHHBIE TIABHOM MMPOTrPaMMBI;
0 oldtic — crapwiit KOahGUIIMEHT AeIeHUS;

0 newtic — HOBBII KO3 DULIMEHT AeeHus (IPUMEHSIeTCS LIS
yBeJIMUEHHUS YaCTOThI BEI30Ba IIpEephIBaHUI TaiiMepa);

X — apryMeHT 3agaHHo# pyHKunu F(X);
dd — Tt rpacduyeckoro aganrepa;

m — pexXuMm rpacpuku;

O I |

errorcode — KoJ1 pe3y/ibTaTa UHULIMATU3AUY TpaduKH.
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OnncaHne aAropuTMa NPOrpaMMmbI

[TporpamMmy MOXHO Ha3BaTh Mojeliblo npouiecca ALITT. TnaBHast mpo-
rpaMMa MOoCTOSIHHO BBIYMCIISIET 3HaUeHUs 3aaaHHoi dhyHKimu F(X) npu nepe-
MEHHOM apryMeHTE, YTO UMUTUPYET HEMpPEepPbIBHbIN CUTHAJ, a 00pabOTUYMK
MpepbIBaHUsI § UMUTUPYET MPeodpa3oBaTesib ¢ MOCTOSIHHBIM I11arOM JUCKpe-
TU3aluu 1o BpeMeHu. [1epen HauanoM paboThl kaHai () TaiiMepa mporpaMMu-
pyeTcsl Ha 4acToTy B 2 pa3u 0OJIbIIYI0 OOBIYHOM (3amuchio B TopT 43h yripaB-
sstromero Gaiita 00110110b=36h, a motoMm mockuTKoir B TopT 40h HOBOTO
3HaYeHUs1 Koo duimeHTa nejeHus ), TaKuM 00pa3oM, «4acToTa JUCKpeTU3a-
IIUW» cOCTaBiIsieT 0Koio 36.4 ', [1pu MOCTYIICHUH CIIeAyIONeTro pephiBa-
HMS 3allOMUHaeTcsl Tekyulee 3HaueHue GhyHKiuu F(x), ctapbiii 06paboTynk
npepbiBaHusl oldtime BbI3bIBAETCS HE MPU KOXHOMY MPEpbIBAHUU, a JUIIb
onuH pa3 u3 AByX (nepemeHHas kf — cueTunk rmo momyso 2), koraa oldtime He
BbI3bIBAETCS, Halll 0OPabOTUMK caM cOpachiBaeT KOHTPOJUIEP MpepbIBaHUIA
nocekoit 3HaueHus 20h B mopt 20h. Iocie Habopa 100 «mokazanuii ALLTT»
BOCCTaHABJIMBAETCS CTapbIii BEKTOP 00paboTUMKa TaiiMepa, a pe3yJibTaT aHa-
JIoro-1udpoBoro Mpeodpa3oBaHUe BHIBOMUTCS HA TEPMUHAI B TpadhUueCKOM
pexume B BUJE penieryaToit GyHKIUU.

®ynk1usa readvect() unTaeT BeKTOp 3aaHHOTO MpepbIBaHuUs. JIJ1sT uTe-
HUS BeKTopa nmpuMeHseTca dyHkmus 35h DOS (npepweiBanust 21h):

Bxon: AH = 35h;
AL = HOMep BEKTOpa NpepbiBaHWA.
Boixon: ES:BX = apmpec nporpammel 06paboTky mpepbiBaHus.

Dyukuusa writevect() ycTaHaBIMBaeT HOBBI BEKTOP MpPEPbIBAHUS T10
3aJaHHOMY anpecy. s 3anucu BekTopa npumeHsieTcs: pyHkuus 25h DOS:

Bxon: AH = 25h;
AL = HOoMep BeKTOpa npepbiBaHWd
DS:BX = 4-6aiTHbii agpec HOBOTro 00paboTynka npepbiBaHMS.

TekcT nporpamMmbi
[r------- NabopaTtopHas pabota N6---------------- */
JAREEEEEE "YnpaBneHue TamMepoM------------—-—--- */

/+ MNoaknioyeHne CcTaHAapTHHX 3arofoBKOB */
#include <dos.h>

#include <math.h>

#include <stdlib.h>

#include <graphics.h>

#include <time.h>

#include <conio.h>

#define TIMEINT 8  /« [lpepsiBaHue Taiimepa =/

422
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#define NN 100 /+ MakcumanbHOe KOMM4Y4ECTBO nokasaHuin x/

void interrupt (xoldtime)(); /+ HoBbin 06paboTunk npepbiBaHU
Talimepa */

void interrupt newtime(); /= CTapuit 06paboTumk npepuHBaHuit Taimepa
*/

static int y[NN]; /+ HakonuTenb nokasaHuit x/

static int ny; /* VHpekc B maccuBe y  */
static int vyc; /* Tekyliee 3HadeHue */
static int kf; /+ CueTumk BH30BOB oldtime «/
union REGS rr; /* 3anucb HOBOrO BekTopa */
struct SREGS sr
void xreadvect(int in); /* TlonyyeHue cTaporo BekTopa */
void writevect(int in, void xh); /= 3anucb HOBOrO BekTopa */
/‘k ——————————————————————————————————————————————— */
void main()
{
unsigned oldtic=65535u; /+ CTapbit K03hd. AeneHus */
unsigned newtic=32768u; /+ HoBuin K03dO. neneHus */
int dd, /= [paduueckuit gpansep =/
m, /x [paduueckuit pexmm */
errorcode; /* Kop ounbku */
double x; /* ApPTryMeHT OyHKUMiA sin u cos =/
textbackground(0);
clrscr();
textattr(0x0a);
cprintf(” JlabopaTopHas paboTa N6 ")
cprintf("\n YnpaBneHue TaliMepom ")
textattr(0x8e);

gotoxy(35,12);

cprintf("Please wait");

/* TporpammuposaHne kaHana 0 =/

outportb(0x43,0x36); /* Ynpasngwowni 6anT */
outportb(0x40, newtic&0x00ff); /+ Mnagwuit GaT cueTunka =/
outportb(0x40,newtic>>8); /+ CTapumin 6aiT cuyeTuymka =/
ny=-1; /= [lpusHak Toro, 470 AUM euwe He Havanocob =/
kf=15;

/+ ToaknwyeHne K BeKTOpY */

oldtime=readvect(TIMEINT)

writevect(TIMEINT, newtime)
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/* 3anyck "HenpepsBHOro npouecca” =/
randomize();
for (x=ny=0; ny<NN; x+=1)
yc=(int) (50 (sin(x/10)+cos(x/8))+random(11)+150);
/* BoccTaHoBneHne BekTopa */
writevect(TIMEINT, oldtime)
/* BoccTaHoBneHne kadana 0 =/
outportb(0x43,0x36); /* Ynpasngiowuin 6anT =/
outportb(0x40,01ldtic&0x00ff); /+ Mnaguuit 6aiT cyeTunka */
outportb(0x40,0ldtic>>8); /= CTapuwit 6anT cueTymka =/

/* BbBOA 3aMOMHEHHbX pes3ynbTaToB */
dd=3: /+ EGA, 16 useTtoB */
m=1; /» Pexum 640%350 «/
initgraph(&dd, &m, "");
/* npoBepka peaynbTaTa WHUUManM3auum x/
errorcode = graphresult();
if (errorcode != grOk) /+ ownbka rpaduyeckoro pexumma =/
{
printf("Graphics error: %s\n", grapherrormsg(errorcode))
printf("Press any key to halt:");
getch();
exit(1); /* aBapuiiHoe 3aBepueHne =/
}
setcolor(10);
settextstyle(0,0,2)
outtextxy(15, 10, "Pe3ynbTaTi aHanoro-uMpposoro npeobpasoBaHua:™);

setcolor(9);
rectangle(15,40,624,330)
setcolor(11);

for(ny=0; ny<NN; ny++)

{

circle(22+ny+6,330-y[ny]*1,2)
line(22+ny«6, 330, 22+ny«6,330-y[ny]«1)

}

setcolor(12);

settextstyle(0,0,1)

outtextxy(260, 340, "HaxmuTe nwbyio knasuwy ...");
getch();

closegraph();
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/ Hosbit 0BpaboTunk npepusaHuii Taimepa */
void interrupt newtime()
{
if (--kf<0) {
/* Buxknuk oldtime - Ha 2-i pas x/
(*xoldtime)();
kf=1;
}
else /+ uHadye - cOpoc KoHTponnepa =/
outportb(0x20, 0x20)
if ((ny>=0) /+ Ecnn AUM Hauanochb, =/
&&(ny<NN)) /= u NN nokasaHuit ewe He HabpaHo, */
y[ny++]=yc; /+ 3anomuHaHuWe o04epefHOro nokasaHug */

}

/* TlonyyeHue cTaporo BekTopa */

void =readvect(int in)

{
rr.h.ah=0x35; rr.h.al=in
intdosx(&rr,&rr,&sr);
return(MK_FP(sr.es, rr.x.bx));

}

/* 3anucb HOBOTO BekTopa */
void writevect(int in, void =h)
{
rr.h.ah=0x25
rr.h.al=in
sr.ds=FP_SEG(h)
rr.x.dx=FP_OFF(h);
intdosx(&rr,&rr,&sr);

}

PesyAbTaTbl PAGOTHI NPOrPAMMBbI
PesynbraTt paboThl MpeAcTaBisieTcs B rpaddMuecKoM pexXrMe B BUJIE pe-

meTyaToi (pyHKIIMKM Ha 3KpaHe TepMUHAaa.
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AabopaTtopHasa padota Ne7.
YnpaBAeHMe BUAEOOAANTEePOM

LleAb paboTbl

Mzyyenune ocodbeHHOCTEM (PYHKIMOHMPOBAHUS BUIEOCUCTEMBI B TEKC-
TOBOM peXUME U TOTyYeHHNe MPAKTUIECKUX HaBBIKOB PabOTHI C BUACOMOHM-
TOPOM B 3TOM pEXHUME.

NMocTaHOBKA 30A04U

[TpuMeHsist TpsIMYIO 3aMMCh B BUIEOTIAMSITD TTOJTYYUTh HA 3KpaHEe OpU-
TMHAJIBHBIA, XeJIaTeJIbHO AMHaMMYecKuil Bumeo3ddekt. Bo3aMoxHEI (HO He
00s13aTeJIbHBI) TaKKe BapUAHThI BUI€03(h(HEKTOB:

O

O

«TEeHHUCHBIN MSIUUK» — IIIapUK, KOTOPBIH JIETaeT M0 3KpaHy 1
OTpaxaeTcsl OT paMOK Y TPaHUII SKPaHHbI;

«CYXOU JIUCT» — OTalaHue GYKB C OKpaHa,

«KyK-TIOXXHpaTelib» — (DUTypKa, KOTopas ImepeMeIiaeTcs 1mo
9KpaHy 10 CyJaiiHOM TPAeKTOPUU U «CheaaeT» OyKBHI;

«yIaB» — TO Xe, UTO U «KyK», HO K TOMY € OH YBEeJIMUMBAETCsI
B pa3Mepax, 1o Mepe «IoeJaHusI» OYKB;

MpuMmep peLueHns 3aA04YU
I/IH[[I/IBI/IIIyaHLHOG 3aaHUEC:

O

O

Bechb 9KpaH (80X25 CMMBOJIOB) YCIIOBHO ACIUTCS HA
MNPSIMOYTOJIbHUKHU pa3MepoM (10x5 cuMBOJIOB).

TEKYIIHUHI TTPSIMOYTOJIbHUK MHBEPTUPYET SKPaH TOJ1 COOOIA.

VIIPABJIATH MOJIOXKEHUEM TEKYIIIeTO MPSIMOYTOJIbHUKA Ha
9KpaHe MOXXHO C TIOMOIIIBIO KJIaBUIII YIIPaBJIEHUSI KypCOPOM.

TIPY HaXaTHM KJIABUIIH «ITPOOEIT» TEKYIIHiA IPSIMOYTOJIbHUK
0OMEHMBACTCS COMEPKUMBIM C JICBBIM BEPXHUM
MPSIMOYTOJILHUKOM.

426
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TIPY HaxkaTuX KiaBuim Enter comepXuMoe MpsiMOYTOJbHUKOB
9KpaHa HauWHAET ITePEeMEIITNBACTCS CTYIaliHBIM 00pa3oM
MEXTy co0O0Ii To HaxkaTHsl JTF00O0M KITaBUIIIH.

TIOCJIE 3TOTO, UCITONIB3YsI KIIABUATYPY, MOKHO BOCCTAHOBUTH
HavaJbHBIA 9KpaH WX BBIATH U3 ITporpamMMbl (KiaBuiia Esc).

Pa3paboTka AAropntm peLueHus

CTpyKTYypa NpOorpamMmbl

ITporpamma cocTouT U3 OCHOBHOM (hyHKIIMKM main() ¥ ceMu BCIIOMOra-
TEJIbHBIX (DYHKIIUIA.

O

O

byte GetSym(x1,y1) — dyHKIIMS yATaeT CUMBOJI C 3aJ]aHHOM
MMO3MUILIMY SKPaHa TUCILIEs.

byte GetAtr(x1,y1) — pyHKLIMS YMTaeT aTpUOYT CUMBOJIA C
3aJaHHOM IMO3ULIMM SKPaHa TUCIUICS.

void PutSym(x1,y1,sym) — (pyHKIIMSI BBIBOAUT Ha 3KpaH
JIACTUIes] CUMBOJI B 3aJlaHHY0 no3uiinio (x1,y1).

void PutAtr(x1,yl,atr) — dbyHKIMS MeHSIET Ha 9KpaHe TUCTLIES
aTpuOyT CMMBOJIA B 3aJaHHOM mmo3unuu (x1,yl).

void Invert(x1,yl) — yHKIIMSI MHBEPTUPYET YYaCTOK Ha
sKpaHe paszmepoM (10x5), koopauHartsl (x1,y1) 3agatoT oguH
M3 y9aCTKOB Ha 9KpaHe.

void Change(x,y) — GyHKIIMS 0OOMEHUBAET CONEPXKUMOE
TEKYIIEero y9acTKa ¢ COAEPKUMBIM JIEBOTO BEPXHETO yJacTKa
Ha 9kpaHe. KoopauHatsl (X,y) 3a1a10T MOJOXEHNUE TEKYIIIETO
yJacTka.

void RandText(void) — dyHKIMs rceBoocIyd4aiiHbIM 00pa3oM
TepeTacoBBIBAET BCE YIACTKM Ha IKpaHe.

OnucaHne nepemMeHHbIX
HepeMeHHHC, 106aJbHbIE JUIsA BCen nporpaMmblI:

g
g
O

xk — KoopauHaTta X TeKyIIero yJacTka;
yk — KoopauHata Y TeKyIlero y4acrTka;

KoopamHaTh! yuacTka 3amarorces B ripenenax: X — [0..7],
Y —[0.4].
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OnncaHne aAropuTMa NPOrpaMMmbI

OcHoBHas (yHkuMs main() mpoBepsieT, ObUT I B KOMaHIHOI CTPOKe
JIOTIOJTHUTEIbHBIN napameTp. Eciiv HeT, mporpaMMa He OuMIIAeT CTapblil 9K-
paH. Eciu Kakoi-HUOynb mapameTp ObUI, TO 3KpaH OYMIIAETCS U BBIBOJIUTCS
MHCTPYKIIMS O YIpaBJIeHUIO Mporpammoii. [lajiee B OCHOBHOI Mporpamme
BBITTOJIHSIETCS] O€CKOHEUHBIH LIMKJI, B KOTOPOM 00pabaThiBalOTCs KOMbI HaXa-
ThIX KJIaBUII U, B 3aBUCUMOCTU OT HMX, BbI3bIBAIOTCSI BCIIOMOTraTesIbHbIE
(ynkuuu. Beixoa u3 nukia — no kiasuiie Esc.

®ynkiun GetSym(x1,y1), GetAtr(x1,y1) unTaroT HETIOCPEACTBEHHO U3
BUICOTIAMSITU AUCILIES] CUMBOJI U aTpUOYT COOTBETCTBEHHO.

®Oyukuun PutSym(x1,y1,sym), PutAtr(x1,yl1,atr) BBIBOOAT Hemocpe-
CTBEHHO B BUICOMAMSITh TUCIUIESI CAMBOJI M aTPUOYT COOTBETCTBEHHO.

Bo Bcex aTux yeThipeX (YHKLMSAX KOOPAWHATHI 3a0al0TCST B KBaapare
79x24 cuMBOJIOB (HyMepalysi HAYMHAETCS C HYJIS).

®ynkims Invert(x1,y1) ucnonssyer pyHkuun GetAtr v PutAtr s u-
BepCUM IIPSIMOYTOJIbHUKA 2KpaHa pa3zmepoM 10x5 mo macke 0x7f, mpu sTOoM
HE3aBMCHMO BBIITOJHSIETCSI MHBEpCHsI (POHA U LIBETa CMBOJIA.

®yukuusa Change(x,y) oOMEHUBAET COACPXKMMOE TEKYIIETO y4acTKa ¢
COIEPKMMBIM JICBOTO BEPXHErO yJacTKa IyTeM MOCIeI0BaTeIbHOTO MMOOAMNT-
HOTro OOMeHY aTpuOyTOB M cuMBOJIOB. OHa Mcrojb3yeT GyHKimu GetSym,
GetAtr, PutSym, PutAtr.

®ynkiusa RandText(void) — nceBmocydaitHbIM 00pa3oM MepeTacoBbI-
BaeT BCE YUACTKM Ha 9KpaHe, MPU 3TOM OHa B IIUKJIC YBEIMUMBACT HA €ANMHU-
11y JIOKaJbHbIe B TaHHOW (DYHKIIMM KOOPAMHATHI TeKyiero yyactka xk, yk u
obOpaiaercs K pyHkunu Change. Takum o6pazom gocturaercs 3¢ dexT repe-
MemmmBaHusI. OYHKIMS paboTaeT, ToKa He OyaeT Haxara Jiio6ast KJIaBuIiia.

TekCT nporpamMmbl

JAEEEEEE NabopaTopHas paboTa N7----------------- */
JAREEEE YnpagneHre BWAEOAAANTEPOM. —=========----— */
#include <dos.h>

#tinclude <stdio.h>
#tinclude <stdlib.h>
#tinclude <conio.h>
#include <time.h>

#tdefine VSEG 0xb800 /* CermMeHTHbI1 agpec Bugeonamatu =/
#tdefine byte unsigned char
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#fdefine word unsigned int
#tdefine Esc 27
#define Spase 32
#define Enter 13
#tdefine Up 0x48
#define Down 0x50
#tdefine Left Ox4b
#define Right 0x4d
#tdefine Home O0x47
int xk,vyk;
/*----YTeHue cuMBONA W3 BUOEONAMATU-=--=-=--=—-—-—~ */
byte GetSym(x1,y1)
int x1,y71;
{
return(peekb(VSEG, y1x160+x1+2));
}

/*---YTeHne aTpubyTa M3 BUOEONAMATM-=-=--=---=-----~ */
byte GetAtr(x1,y1)
int x1,y71;

{
return(peekb(VSEG, y1x160+x1+2+1));
}
/*---3anuCb CUMBOMA B BUOEOMNAMATb---==-==-==-=---~ */
void PutSym(x1,y1,sym)
int x1,y71;
byte sym;
{
pokeb (VSEG, y1+x160+x1%2, sym)
}
/*---3anucb aTpubyTa B BMAEONAMATb--=---=-=--=------ x/
void PutAtr(x1,y1,atr)
int x1,y71;
byte atr
{
pokeb(VSEG, y1+160+x1«2+1, atr);
}
/*--WHBepcua KBagpaTa Ha 9KpPaHE----------------- */
void Invert(x1,y1)
int x1,y71;
{
byte b;
int i,73;
for (j=0;3<5;j++)
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for (i=0;1<10;i++) int 1i;
{
b=GetAtr(x1+10+1i, y1+5+7); xk=0;
PUtAtr(x1«10+1, y1«5+j, (b"0x7f)); yk=0;
¥ if (argn>1){}
} else /* Ecnu napameTpoB HET, BHBOA MHCTPYKUMM */
/*--3aMeHa Tekywero kBaapaTa Ha NeBbli BEPXHUA--x/ {
void Change(x,y) textattr(10)
byte X,v; clrscr()
{ cprintf("--------------- ");
int i,73; cprintf(”  NlabopaTopHas paboTa N7 ")
byte ba, bs; cprintf(’--------------- ");
if ((x!=0)]](y!=0)) cprintf("--------------- ");
for (3=0;3<56;j++) cprintf(” VYnpasneHue BuaeoamanTepoM. ")
for (1=0;1i<10;i++) cprintf("----------ooo-- ")
{ textattr(15)
bs=GetSym(x*10+1, y«x5+); gotoxy(23,4);cprintf("[lemoHcTpauns paboTe C BuAEONaMATbLI. " );
ba=GetAtr(x+10+1i, y*5+7); textattr(12)
PutSym(x=10+1, y*5+j, GetSym(i,j)); gotoxy(30,6);cprintf("<< M 0 3 A I K A >>");
PUtAtr(x=10+1, y*5+j, GetAtr(i,j)); textattr(14)
PutSym(i, j, bs); gotoxy(30,8);cprintf("Knasuuw ynpasnenus:");
PutAtr(i,j,ba); gotoxy(7,10);cprintf("< Left, Right, Up, Down> - ™)
} cprintf("ynpaBneHue BbiAENEHHUM KBaapaToM. ™ );
} gotoxy(7,11);cprintf("<Spase Bar> - 006MeH comepxumbiM ");
/+*--NepemewnBaHne KBaapaToB [0 HaxaTus Knasuwn-x/ cprintf("mexay BbAeneHHbM KBagpaToM™);
void RandText(void) gotoxy(7,12);cprintf(” 1 NEeBbIM BEPXHUM™);
{ cprintf(" kBappaToMm.");
Invert(xk, yk); gotoxy(7,13);cprintf("<Enter> - nepemeuwnBaHue KBagpaToB™);
xk=5; cprintf(" po HaxaTus nwboi knasuum. " );
yk=1; gotoxy(7,14);cprintf("<Esc> - Buxig.");
while(!kbhit()) textattr(11)
{ gotoxy(28,16);cprintf("3 A A AY A W T Pbl :")
Change(xk, yk); gotoxy(14,17);cprintf("CobpaTb npu nomoum knasuu ")
XK+t cprintf("ynpasneHns HayanbHLl 3kpaH. " );
if (xk>7) xk=0; textattr(12)
ykt+; gotoxy(27,19);cprintf('X e naem ycnexal!")
if (yk>4) yk=0; textattr(7)
} gotoxy(1,21);cprintf("Npumeyanue: Mpu sanycke ¢ ")
Invert(xk, yk); cprintf("napameTpom <->")
} gotoxy(13,22);cprintf("Ha4anbHbM 3KpaHOM AnNs urpe ");
VAEEEE Hayano OCHOBHOM NPOTPaAMMbl-====-==-=-----~ */ cprintf("asndeTca Texkyuuin.");
main(int argn,char =argc[]) }

{ Invert(xk, yk)
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for(i=0;1==0;)
switch(getch())

{ /+ 06paboTka HaxaTbix KNnasuw =/

case Esc: i++; break;

case Enter:RandText();break;

case Spase:Invert(xk,yk);

Change(xk, yk);
Invert(xk, yk);
break;

case 0:
switch
case

case

case

case

}
}

(getch()) {
Left:Invert(xk,yk);
Xk--;

if(xk<0) xk=7;
Invert(xk,yk);
break;

Right:Invert(xk, yk);

XK++;
if(xk>7) xk=0;
Invert(xk,yk);
break;
Up:Invert(xk,yk);
yK--;
if(yk<0) yk=4;
Invert(xk,yk);
break;
Down:Invert(xk,yk);
yK++;
if(yk>4) yk=0;
Invert(xk,yk);
break;

Invert(xk, yk);

}

PesyAbTaTbl PAGOTHI NPOrPAMMBbI
PeSy.HI)TaTI)I paGOTI)I IIporpaMMbl BBIBOAATCA Ha 3KpaH TCPpMUHAJIa U

MCHAIOTCA MHTCPAKTUBHO.

432 AabopartopHbie padoThbl

[

===

AabopaTtopHasa padota N<28.
AQBHQOS 3Arpy304HAs 3AMNUChb

LleAb paboTbl

INonxyyeHune nmpakTUUeCKUX HaBBIKOB B pabote ¢ ['J1aBHOI 3arpy304HoOit
3anuchio KECTKOTO JMCKA.

NocTaHoBKA 30AQUYM

[TpounTtarh 1 BHIMOJHUTH (DOPMATHBIM BBIBOJ Ha 3KpaH [J1aBHoO# 3a-
IPY304YHOI 3aM1CH XECTKOTO I1CKa Ha CBOEM paboueM MecTe.

MopsAOK BbINOAHEHUS

[Topsimok BBIMIOJIHEHMST PaOOTHI M COAEPKaHME OTYETa ONpeaeIeHbI B
O0IIMX YKa3aHUSIX.

Mpumep pelueHus saaaum

Paspa6oTka aAroputma peLueHus

IIporpaMMa cOCTOUT U3 OCHOBHOI IMpOrpaMMbl main(), KoTopas pea-
JIM3YeT BCe NeCTBUS IIst uTeHUs [J1aBHOM 3arpy304Hoi 3aIvcHy.

OnucaHne nepemMeHHbIX
[lepemeHHEBIC B OCHOBHOI IIPOrpaMMe:

0 X, Y — 9KpaHHble KOOPIUHATHI;

0 head — Homep rojsioBku (0);

O Sect_Trk — HoMmep mopoxkku u cexTopa (0,1);
0 ndrive=0 — HOMep JIOTUYECKOTO JUCKA;

EndList — ykazaTesb Ha MOAIUCH.
Kpowme Toro, B mporpamMme €CTh TaKHe CTPYKTYPHI:

a CtpyKTypa 3J1eMeHTa pasiena:

struct Part {
byte ActFlag; /* NpuaHak akTWBHOro pasgena =/
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/* OM3MYeckuii agpec Hadvana pasfena */
byte Begin_Hd; /* # ronoBku =/
word Begin_SecTrk; /+ # cexkTopa Ta [OPOXKM =/
byte SysCode; /* KOfl CUCTeMbl */
/* du3nyeckuit agpec KoHua pasfena =/
byte End_Hd; /* # ronosku =/
word End_SecTrk; /* # cekTopa W JOPOXKKM =/
dword RelSec; /+ # cexTopa noyaTky =/
dword Size; /+ Kkonn4yecTBO CEKTOpPOB */
b
CTpyKTypa IJ1aBHOM 3arpy304HO 3aMuCH.

struct MBR {

char LoadCode[0x1be]; /* nporpamma 3arpys3ku =/
struct Part rt[4]; /+ 4 anemeHTa pasnenos =/
word EndFlag; /* noanucb MBR «x/

b

OnncaHne aAropuTMa NpPorpaMmb!
Dra mporpaMma IeMOHCTPUPYET pasaeieHIe JJOTUUECKOTO IUCKA.

Hauansnsbiit agpec mist urenust 3agaetcs: 0,0,1. ITpu momoru mpephl-
BaHus 0x13 mporpaMMa CUMTHIBAET CEKTOP I10 3aJaHHOMY afpecy, Jajiee Mmpo-
HWCXOIUT TIO3JIEMEHTHBIN aHau3 TabMUIIbl pa3lejioB — IMOKa HEe BCTPETUTCS
MPU3HAK KOHIIA TaOJIWIIBI WM pas3ziesl HyJIeBOro pa3dmepa. 3HaueHUs ToJeit
3JIeMeHTA TaGJIMIIbI BBIBOAATCS Ha 9KpaH. MaHUITYJISAILIUY, KOTOPbIE OITUCHIBa-
torcst Mmakpocamu TRK u SECT, obecnieunBaoT pacriakoBKy HOMeEpa 10POXK-
ku 1 cexTopa. Ecim B mone SysCode comepsXuTcst TIpU3HAK pacIIPEeHHOTO
paszesia, TO yCTaHaBJIMBAETCSI HOBBIM IMCKOBBIA aapec, CUNTHIBAETCS HOBBII
CEKTOp U aHAJIM3UPYETCS HOBasl TabJIuIIA.

TekCT nporpamMmbl

[rmmm - NabopaTopHasa pabota N8-----------————- */
/*---"TnaBHaa 3arpysoyHasd 3anucb -------------- */
/* CTaHpapTHbe 3aronosBku */

#include <dos.h>

#include <conio.h>

/* Tunbl gaHHbIX */
#define byte unsigned char

#define word unsigned int
#define dword unsigned long
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void read MBR(void); /+ YTeHune MBR «/

/+ MNonyyeHne u3 ynakoBaHHOro SecTrk # cekTopa =/
#define SECT(x) x&0x3f

/+ MNonyyeHne u3 ynakoBaHHOro SecTrk # AOPOXKM =/
#tdefine TRK(x) (x>>8)]((x<<2)&0x300)

/* CTPyKTypa onemeHTa pasgena »/
struct Part {
byte ActFlag; /+ npusHak akTWBHOro pasgena »/
/* Gu3nyecknin agpec Havana pasgena x/
byte Begin_Hd; /* # ronosku */
word Begin_SecTrk; /+ # cexkTopa M AOPOXKM */
byte SysCode; /* KOL CUCTeMb */
/* ¢u3nyecknit agpec KoHua pasgena x/
byte End_Hd; /* # ronoBku x/
word End_SecTrk; /x # cexkTopa W [JOPOXKK =/
dword RelSec; /* # cexTopa nodaTky */
dword Size; /* KONN4YecTBO CEKTOpPOB x/
N
/* CTPYKTypa rnaBHO 3arpys3o4yHoit 3anncu =/
struct MBR {
char LoadCode[0Ox1be]; /+ nporpamma 3arpysku x/
struct Part rt[4]; /* 4 an-Ta paspenos x/
word EndFlag; /* noanucb MBR «/

} mbr;
/* [ONONHUTENbHbE NepeMeHHble /
int x=10,y; /* 9KpaHHbEe KOoOpauHATH */

byte head=0; /* Homep ronosku (0) =/

word Sect_Trk=1; /» Homep popoxku u cektopa (0,1) x/
int ndrive=0; /x Homep noru4yeckoro aucka x/

word =EndlList; /» ykasaTenb Ha nognncb x/

union REGS rr;

struct SREGS sr

word 1;

main()
{
textbackground(0);
clrscr();
textattr(0x0a);
cprintf(” NabopaTopHaa paboTa N8™);
gotoxy(1,2)
cprintf(” [naBHag 3arpysodHas 3anucb’);
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textattr(12);
gotoxy(30,4);
cprintf("Pasgens xecTkoro aucka:\n");
gotoxy(1,6);

textattr(11);
cprintf("Nlor.anck ----- > \n\r")
cprintf("MpuaHak ------ > \n\r")
cprintf("Kog cuctemb --> \n\r");
cprintf("Havano: ron.--> \n\r");
cprintf(” gop. --> \n\r");
cprintf(” cexT.-> \n\r");
cprintf("KoHeu: ron.--> \n\r");
cprintf(” gop. -> \n\r");
cprintf(” cexT.-> \n\r");
cprintf("Hay.cektop ---> \n\r");
cprintf("Pasmep ------- > \n\r")
textcolor(11);

NEXT:
read_MBR()

for (EndList=(word =)&mbr.rt[(i=0)]

(+»EndList!=0xaab5)&&(mbr.rt[i].Size>0L);

EndList=(word =)&mbr.rt[++i])
{
/* KOOpAWHaTH Kypcopa */
y=6;
x+=7;
gotoxy(x, y++);
if (mbr.rt[i].SysCode==5)
{textattr(13);
cprintf("Ext );

}
else

textattr(12);
cprintf("%-7c”, "C +ndrive++)

gotoxy(x, y++); textattr(14)
cprintf("%02xH “,mbr.rt[i].ActFlag);
gotoxy(x, y++); textattr(15)
cprintf("%-7d", mbr.rt[i].SysCode)
gotoxy(x, y++); textattr(14)
cprintf("%-7d", mbr.rt[1i].Begin_Hd)
gotoxy(x, y++); textattr(15)
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cprintf("%-7u”, TRK(mbr. rt[i].Begin_SecTrk));
gotoxy(x,y++); textattr(14)

cprintf("%-7u”, SECT(mbr.rt[i].Begin_SecTrk));
gotoxy(x,y++); textattr(15)

cprintf("%-7d", mbr.rt[i].End_Hd);
gotoxy(x,y++); textattr(14)

cprintf("%-7u”, TRK(mbr.rt[i].End_SecTrk));
gotoxy(x,y++); textattr(15)

cprintf("%-7u”, SECT(mbr.rt[i].End_SecTrk));
gotoxy(x,y++); textattr(14)

cprintf("%-71u”, mbr.rt[i].RelSec);
gotoxy(x,y++); textattr(15)
cprintf("%-71u”,mbr.rt[i].Size)

if (mbr.rt[i].SysCode==5)

{

/* ecnu Koa cucTeMbl 5, pasgen coaepxuT ceoi Tabnuuy  pasnenos
onpefensieTcs ee AMCKOBbLIA ajpec, W HoBas Tabnuua cCHMTHBAETCH B

namMaTb */
head=mbr.rt[1].Begin_Hd;
Sect_Trk=mbr.rt[i].Begin_SecTrk
goto NEXT;
}

}

gotoxy(x, y++);

textattr(10+128)

gotoxy(29,18);

cprintf("Haxmute nobyo knasuwy...");
getch();
}
[rmmm e YuTaHHA MBR------- e
void read MBR(void)
{
rr.h.ah=2; /* YTeHue =/
rr.h.al=1; /* CexTopoB 1 =/
rr.h.d1=0x80; /* KecTkuit anck =/
rr.h.dh=head; /+ Tonoska x/
rr.x.cx=Sect_Trk; /= [opoxka, cekTop */

sr.es=FP_SEG(&mbr); /= Agpec Oyoepa B O */
rr.x.bx=FP_OFF(&mbr);
int86x(0x13,&rr,&rr,&sr);

/= TlpoBepka owubok uTeHus =/
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if (rr.x.cflag) NMoCTAHOBKA 30A04U
{ OHpeI[eJTI/ITL HOMEpa BCEX KJIACTECPOB AMCKa, KOTOPLIC 3aHMUMACT 3a-

printf("Ouubka yrewns: %x. , rr.h.ah); JTaHHEII penogasareneM (ail B TEKYLIEM KaTajiore
printf("Haxmnte nwbyn knasuwy...\n\7"); p Ky ’
gii?g) NMpyMep pelLeHns 3aAa4U
} PaspaboTka AAropuTMa peLueHust
} IMporpaMMa COCTOMT M3 IJIaBHON (DYHKUMM main() U OIMHHAILATH
BCITOMOTaTebHBIX (DYHKLIMUIA.
Pe3yAbTATbI PAGOTHI NPOrPAMMBI bk
B mpotiecce paGoThl IPOrpaMMbl Ha SKPaH BBIBOAUTCA MHGOPMALIUL N void Read_Mbr(void) — pynkums yrenns MBR n moucka
TAKOTO BHAA: TpeGyeMOro pasziea.
NlabopaTopHas paboTa N8 0 void Read_Boot(void) — dyHk1Ms yTeHus boot-cexTopa.

[naBHasg 3arpyso4Has 3anuchb

, 0 void Get_First(void) — dbyHK1Ms onpeaeneHus1 abCOMOTHOTO
Paspens XecTkoro pucka:
HOMepa ceKTopa Hayasa JOrM4eckoro Jucka.
Jlor. aucK ----- >C Ext E  Ext G 0 void Read_Fat(void) — dynkius urenust FAT.
NpuaHak ------ > 80H 00H O00OH O0OH OOH . -
Ko ouctems -—> 1 5 4 5 0 0 void Read_13(void *mem) — yHKIIMS YTEHUS CEKTOPA C

Hayano: ron.--=>1 0 1 0 1 IMOMOIIBIO TIpephIBaHMS 13.

pop.--> 0 121 121 724 724 O void Sect_to_Daddr(dword sect) — dyHKIMST (hOPMUPOBAHUS
cekt.-> 1 1 1 1 1 (br3MYecKOro TMCKOBOTO ampeca U3 HoMepa CeKTopa.
Koweu: ron.-->4 4 4 4 4
nop. -> 120 975 723 975 975 O dword Clust_to_Sect(word clust) — dbyHK1IMS onipeneneHus
cekT.-> 17 A7 17 17 17 HOMepa CEKTopa 1o HOMepy KJlacTepa.
Had.cexkTop ---> 17 10285 17~ 51255 17 0 word Next_Clust(word clust) — dbyHKLHSI BHIGOPKH
Pagmep ------- > 10268 72675 51238 21420 21403 cienyouiero kiacrepa u3 FAT.
HaxmnTe niobyio knasuwy. . . U char *Get_Name(char *s, char *d) — ¢yHkuus BoigeIEHUS
CJIEIYIOILETO 3JIEMEHTA U3 CTPOKM-3adaHMsI.
[ ] O int Find_Name() — dbyHKuMS 1TOMCKa UMEHU B KaTajore.
Teoos 0 void End_of_Job(int n) — ¢ yHKIIMS BbIIaYM COOOIIEHUI WU

ABAPUITHOTO 3aBEPIICHUS.

OnucaHne nepemMeHHbIX
B niporpaMme ornucaHbl CTPYKTYpPbl TAKOTO BUA:

AaboparopHas pabota N29.
AVNCKOBble CTPYKTYpPbl AGHHbIX DOS

dusnyeckuil TMCKOBBII agpec:

struct DADDR {
LeAb paGoTbi byte h; /+ ronoska x/
[TonydyeHre nmpakTuiyeckux HaBBIKOB B pabote ¢ Tabnuieit Pasmeme- word s, /+ cexkTop */
Hust DaiiioBs. t, /* Dopoxka */
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ts; /* CekTop, [OpOXKa ynakoBaHHbe x/
1
CTpyKTypa 3JeMeHTa pa3/ena;

struct PART {
byte Boot, /* Npu3HaK akTUBHOTO x/
/* GU3u4ecknit agpec Hadana pasgena */
Begin_Hd; /* # TONnoBKM */
word Begin_SecTrk; /+ # cexkTopa M OOPOXKW */
byte SysCode, /* Kop cucTemsl =/
/* ¢u3nyecknin agpec KoHua pasgena  x/
End_Hd; /* # ronoBku */
word End_SecTrk; /= # cexkTopa W [OPOXKW x/
dword RelSec, /* # cexkTopa no4aTky */
Size; /* KONM4YeCcTBO CEKTOpoB  x/
b
Crpykrypa [maBHoi1 3arpy3ouHoii 3anucu:

struct MBR

{
char LoadCode[0Ox1be]; /+ nporpamma sarpysku x/
struct PART rt[4]; /+ 4 anemeHTa pasgenos =/
word EndFlag; /* noanuckb MBR */

b

CTpyKTypa 3arpy304HO# 3aMMUCH JOTMYECKOTO AUCKa:

struct BootRec {
byte jmp[3], ident[8];
word SectSize
byte ClustSize;
word ResSect;
byte FatCnt;
word RootSize, TotSecs
byte Media;
word FatSize, TrkSecs, HeadCnt;
word HidnSecl, HidnSecH
dword LongTotSecs;
byte Drive, reservedl, D0S4_flag;
dword VolNum; char Vollabel[11], FatForm[87;
N
CTpyKTypa 3JeMeHTa KaTajiora:

struct Dir_Item {
char fname[11]; /* vma daina */
byte attr; /* aTpubyT */
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byte reserved[10];

word time; /* Bpemd */

word date; /* paTa */

word cl; /* Homep 1-ro knactepa =/
dword size; /* paamep daina */

b

[lepemeHHBIE, TIIOOATBHBIE IUTS BCEIl IIPOTPAMMEBI:

O OO0 oo ooDooDoo0o oo gogoogooo

O

part — TeKyIIUi 3JIeMeHT pa3nea;
buff1[512] — 6ydep MBR u boot;

*mbr — yKa3saTeJib Ha TaOJIUILy pa3/elioB;
*boot — yKazaresib Ha KOPHEBYIO 3aIliCh;
buff2[512] — Oydep kaTayiora u TeKcTa;
*dir — ykazaTesb Ha YacTh KaTajora;
*text — yKaszaTeJIb Ha TeKCTOBBII Oydep;
*fat — ykazaresb Ha FAT;

job[81] — cTpoka-3amaHue;

jobptr — TeKyIIuii yKa3aTeslb B job;
cname[12] — Tekyliee uMs A5 TOUCKa;
Fdisk — ¢pusnueckuii HoMep AUCKa;
caddr — TeKylIuii IMCKOBBIN aapec;

sect — TeKylIuii HOMEDP CEKTOPA;

clust — Tekymmii HoMep KJIacTepa;

fat16 — mpusHak popmara FAT;

fsize — pa3mep aiina;

dirnum — HOMEp 3/IeMeHTa B KaTajore;
FirstSect — abGCOJIIOTHBIII HOMEP CEKTOpa Havaa;

rootdir=1 — mpu3HaK KOPHEBOTO KaTajlora Uiu MoaKarajora
(1/0);
lastsect — TTOC/IEAHMI CEKTOP MPU YTEHUH;

fatalloc=0 — npu3HaK BbIACICHUS aMSITH.
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OnncaHne aAropuTMm NPOrpPaAMMbI

®yHKIIMS main 3ampaniiBaeT uMs (aiiia, ToToM o6pabaThiBaeT ero u,
€CJIM Bce HOPMaJIbHO, TO 3aMycKaeT BcrioMorareibHble (yHKIIMU HEOOXOI-
Mble 15 mpocmotpa FAT 3amanHoro daitna.

®ynkimsa Read_Mbr BBITTOTHSIET BEIOOPKY 2JIeMEHTA TaOIUIIBI pas/ie-
JIOB JIJIsl 33JIaHHOTO JUCKa.

®yukuusa Read_Boot cuuTbhiBaeT boot-CeKTOp JIOTMYECKOro IUCKA,
MpUYeM JJis TMOKOTO AUCKa aipec 3TOro cekropa HazHavaeTcs — 0, 0, 1, a juist
XKECTKOIro — BbIOMpaeTcs u3 part.

®ynkiusa Get_First orpenensieT abCcoOMOTHBII HOMep HAYaJIbHOTO CEK-
TOpa JIOTUYECKOTO IMUCKa U coXpaHsieT ero repeMeHHoi First_Sect. OTo 3Ha-
YeHWE BBIYMCISETCS U3 (GU3MUIECKOTO ajpeca Hadayia, KOTOPHIA Gepercs u3
nosieit Begin_Hd, Begin_SecTrk siemMeHTa Tabiniibl pa3iesos.

®ynkiusa Read_Fat cuutsiBaet B mamsith FAT nenvkom, aapec Havana
FAT na nucke u ee pasMep OonpeaesIIoTCs U3 paHee IPOYNTaHHOTro boot-cek-
Topa.

®yukiysa Read_13 ynraeT OmMH CEKTOP C TOMOIIBIO MPEPHIBAHUS
BIOS.

®ynkiusa Sect_to_Daddr mpeo6pa3yeT HOMep JIOTHYECKOTO CEKTOpa B
(usuyeckuii aapec.

®yukuusa Clust_to_Sect nmpeobpasyeT HOMep KjacTepa B HOMep CeK-
Topa.

®yukims Next_Clust ornipenesisieTr HoMep CIIeyoIIero Kjactepa, aHa-
musupys FAT. Jlns nocnenHero kiacrepa (M Ajisi KOPHEBOIO KaTajora) arta
(yHKIIMS1 BO3BpAIIdeT HYJIEBOE 3HAYCHME.

®ynkiua Get_Name mpeqHazHavYeHa I JeKCHMYECKOTo pa3dopa 3a-
JlaHUsl, OHA BBIIEJSIET U3 3aJlaHUS OUePeTHOE CJIOBO U TMepeHa3HavaeT jobptr.
ITyctoe (NULL) 3HaueHue jobptr — cBUaETEILCTBO 00 MCUEpIIaHUU 3alaHus.

®yukuusa Find_Name BBINIOJTHSIET MOMCK UMEHM B KaTajore. 311eCh
cname — Tpebyemoe uMs, (PyHKIIMS BO3BpAlllAeT UHAEKC HaIEHHOrO 3Je-
MeHTa B MaccuBe dir unu (-1).

®ynkius End_of_Job BbIMoHsIET BhIAaUy Ha 9KpaH pa3TunIHbIX CO00-
IIEHUH TIpY OIIMOKaX WM IIPY 3aBEPIICHUH ITIPOTPaMMEI.
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TekCT nporpamMmel

Jrmmmm - NabopaTopHaa pabota N9----------oo--- */
Jr——mm- "lluckoBble CTPYKTYph AaHHbX DOS. " -------- */
/* Tlogknio4yeHne CcTaHOapTHbX 3ar0NoBKOB */

#include <dos.h>

#include <string.h>

#include <stdlib.h>

#include <stdio.h>

#include <conio.h>

#include <ctype.h>

/* Tunu 1 CTPYKTYPb AaHHbIX */
#define byte unsigned char
#fdefine word unsigned int
#fdefine dword unsigned long
#define daddr struct DADDR
struct DADDR { /+ oOuaudyeckuit OMCKOBbIA agpec =/
byte h;
word s, t, ts
b
struct PART { /= cTpykTypa anemeHTa pasgena =/
byte Boot, Begin_Hd;
word Begin_SecTrk;
byte SysCode, End_Hd;
word End_SecTrk
dword RelSec, Size;
b
struct MBR
{ /* cTpykTypa [naBHoW 3arpyso4Hoit 3anucm =/
char LoadCode[0x1be]
struct PART rt[4]
word EndFlag;
b
struct BootRec
{ /* CTpyKTypa KOpHEBOW 3anucu =/
byte jmp[3], ident[8];
word SectSize
byte ClustSize;
word ResSect;
byte FatCnt;
word RootSize, TotSecs
byte Media;
word FatSize, TrkSecs, HeadCnt;
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word HidnSecl, HidnSecH
dword LongTotSecs
byte Drive, reservedl, D0S4_flag;
dword VolNum
char Vollabel[11], FatForm[8]
N
struct Dir_Item
{ /* CTpykTypa anemeHTa AMpeKTopun =/
char fname[11];
byte attr
char reserved[10]
word time, date, cl;
dword size;

/* 0nucanus GyHKUnin =/

void Read Mbr(void);

/* YTeHue MBR u nouck Tpebyemoro paspena */

void Read_Boot(void); /+ YTeHne boot-cekTopa */

void Get_First(void); /+ OnpepeneHue abconNOTHONO HOMEpa CekTopa

Ha4asa n0ru4eckoro amcka */

void Read Fat(void): /x YTeHue FAT */

void Read 13(void =mem);

/* YTeHue cekTopa C OMOTOWbl npepbiBaHng 13 x/

void Sect_to_Daddr(dword sect)
/* GopmupoBaHMe ($M3MYECKOro AWCKOBOro ajgpeca u3 # cektopa */
dword Clust_to_Sect(word clust)

/* BbuMcneHne Homepa cekTopa M3 HoMmepa knacTepa */
word Next_Clust(word clust);
/* Buibopka cnepyowero knactepa u3 FAT */

char =Get_Name(char s, char =d);

/* BhlgeneHue cnepyowero anemeHTa U3 CTPOKM-3a4aHWs */

int Find_Name(); /* Mlouck uMeHu B kaTanore =/

void End_of_Job(int n); /+ 3aBepuwerue (npu n=0-5 - aBapuiiHoe)

*/

/* TepemeHHi =/

struct PART part; /+ Tekyuwin anemeHT pasfena =/

byte buffi[512]: /+ Gydep MBR u boot  +/

struct MBR =mbr; /+ ykasaTens Ha Tabnuuy paspenos  +/
struct BootRec =«boot; /+ ykasaTenb Ha KOPHEBYI 3anucb =/
byte buff2[512]; /+ Oydep kaTanora wu Tekcta */
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struct Dir_Item xdir; /» ykasaTenb Ha 4acTb KaTanora =/
char *text; /+ ykasaTenb Ha TekcToBuin Oydep »/

byte =fat; /* ykasaTenb Ha FAT «/

char job[81]; /* CTpoka-3apgaHue x/

char =jobptr; /+ Tekywui ykasaTens B job =/

char cname[12]; /+ Tekyuwee wMg and noucka =/

byte Fdisk; /* GU3NYecknin Homep aoucka */

daddr caddr; /= Texkyuwit AWCKOBHI aapec x/

dword sect; /* Tekyuwii Homep cekTopa x/
word clust; /* Tekyuwin Homep knacTepa =/
byte fati16; /* npusHak ¢opmaTy FAT +/

dword fsize; /* paamep oaina */

int dirnum; /* HOMEp aneMeHTa B kaTanore x/

dword FirstSect; /* abc.cekTop Havana */

byte rootdir=1; /+ npuaHak KOpHEBOro KkaTanora
wan nogkatanora (1/0) =/

word lastsect; /+ nocnemHwin CekTop npu 4TeHwun /

byte fatalloc=0; /+ npusHak BbaeneHns namatu =/

main() {

int n,i;

textattr(14)

clrscr();

/* BBOL UMeHW ¢aina =/

cprintf (" NpocmoTp Tabanun FAT. ™);

cprintf("Ykaxute nonHoe wma daina -->");

scanf("%s"”, job)

/* Nepesof, B BEPXHWUIA pernctp =/

strupr(job);

/* npoBepka MpaBWIbHOCTM uaeHTUGMKaTOpa Aucka x/

if ((!isalpha(job[0]))[[(Job[1]!=":")[[(job[2]!="\\")) {
printf("%c%c%c -, job[0], job[1],job[2])
End_of_Job(0)

}

textattr(10);

clrscr();

printf(” NabopaTopHaa paboTa N9™);

printf(” [InckoBble CTPYKTYpbl AaHHbXx DOS.™);

textattr(14)

cprintf("®ann %s B FAT 3anumaeT Takue knacteps :\n", job)

jobptr=job+3

if (job[0]>'A") {

/* 0N XeCTKOro AMcka - Ouan4eckuit Homep u yTeHne MBR «/
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Fdisk=0x80;
Read_Mbr();
}
else /» pna rubkoro aucka — GU3MYECKWUiA Homep =/
Fdisk=job[0]-"A";
Read_Boot(); /+ uTeHune boot-cexkTopa =*/
Read_Fat(); /» 4yTenue FAT =/
dir=(struct Dir_Item =)buff?2
do { /* pyx no kaTanoram =/
if (!rootdir) clust=dir[dirnum].cl; /+ HavanbHbli knactep */
/* BbEneHue crefyolero aneMmeHTa W3 CTPOKM-3afaHus =/
jobptr=Get_Name(jobptr,cname)
do { /+ noka He poigeM A0 nocnegHero knacTtepa x/
if (rootdir) { /+ kopHeBoW kaTanor =/

/* Hay.CeKTop KOPHEeBOro KaT. W KOJMW4EeCTBO CEKTOPOB */
sect=boot->ResSect+boot->FatSizexboot->Fatlnt;
lastsect=boot->RootSizex32/boot->SectSize+sect;

}
else { /+ nopkaTtanor x/
sect=Clust_to_Sect(clust)
lastsect=boot->ClustSize+sect;
}
/* NOCEKTOPHOE YTEeHWe BCEro KOPHeBOrO KaTanora
AW OOHOTO KnacTepa nopkaTtanora x/
for (; sect<lastsect; sect++) {
Sect_to_Daddr(sect)
Read_13(dir);
/* TNOWCK WMEHM B MNpPOYMTaHHOM cekTope =/
if ((dirnum=Find_Name())>=0) goto FIND
}
/* [0 NOCnefHero knacTtepa nogkaTtanora x/
}
while (clust=Next_Clust(clust));
/* BECb KaTanor NpOCMOTPEH, a UMA He HahgeHo - ownbka =/
printf("%s -",cname);
if (jobptr==NULL) End_of_Job(4)
else End_of_Job(5);

FIND: /* uma HaigeHo x/
rootdir=0;
}
while (jobptr!=NULL);
/* HangeHo uma daina x/
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/* 13 kaTanora nonydyeem 1-it knactep =/
clust=dir{dirnum].cl

textattr(7)

gotoxy(10,4)

cprintf("HaxumanTe nwbyio knasuuy );
cprintf(" noka He nossutTca <KOHEL OAMNA>.™):
textattr(12);

gotoxy(1,5)

cprintf("-<HAYANO OAMNA>"):

gotoxy(1,6)

cprintf("L->");

i=0;

do {
i++;
if((i%10)==0) getch();
textattr(14+16);
cprintf("%4x", clust)
textattr(2);
cprintf("--->");

}

while (clust=Next_Clust(clust))

textattr(12);

cprintf("<KOHEL, OAMNA>\N"):

gotoxy(1,wherey());

textattr(15+3%16);

cprintf("KonnyecTBo knactepoB B daine: %u ", 1);
End_of_Job(7);

/* YTenue MBR » nouck HyxHOrO paspena =/
void Read Mbr(void) {

int i;

char ndrive;

word =EndList;

caddr.h=0;

caddr.ts=1;

ndrive="C’

mbr=(struct MBR =)buffl;

NEXT: Read_13(buff1);
for (EndList=(word =)&mbr->rt[(i=0)]
(«EndList!=0xaab5)&&(mbr->rt[i].Size>0L);
EndList=(word =)&mbr->rt[++i]) {
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if (mbr->rt[i].SysCode==5) {
caddr.h=mbr->rt[i].Begin_Hd;
caddr.ts=mbr->rt[i].Begin_SecTrk
goto NEXT;
}
if (ndrive==job[0]) {
movmem(&mbr->rt[i], &part, sizeof(struct PART))
return;
}
else ndrivet+;
}
/+ Tpebyembli pasfen He HaipeH =/
printf("%c: -",job[0]);
End_of_Job(1);

/* YTenue boot-cekTopa */
void Read Boot(void) {
if (Fdisk<0x80) {
caddr. h=0;
caddr. ts=1
}
else {
caddr.h=part.Begin_Hd;
caddr.ts=part.Begin_SecTrk
}
Read_13(buff1)
boot=(struct BootRec =)buffi;
Get_First();

/* YT1erue FAT =/
void Read Fat(void) {
dword s, 1s;
byte *f;
fat=(byte =)malloc(boot->FatSizexboot->SectSize);
if (fat==NULL) {
printf("PasmeuwerHne FAT -")
End_of_Job(3)
}
fatalloc=1;
s=boot->ResSect;
1s=s+boot->FatSize;
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for (f=fat; s<ls; s++) {
Sect_to_Daddr(s);
Read_13(f);
f+=boot->SectSize;
}
/* ycTaHoBneHue ¢opmaTa FAT =/
if (Fdisk>=0x80)
if (part.SysCode==1) fat16=0;
else fat16=1;
else fat16=0;

/* YTeHue cexkTopa npu nomouy npepuBaHng 13 =/
void Read_13(void =mem) {
/x mem - agpeca B 0N =/
union REGS rr;
struct SREGS sr
rr.h.ah=2;
rr.h.al=1
rr.h.dl=Fdisk
rr.h.dh=caddr.h;
rr.x.cx=caddr.ts
sr.es=FP_SEG(mem)
rr.x. bx=FP_OFF(mem);
int86x(0x13,&rr,&rr,&sr)
/* TpoBepka ownbok 4TeHnd =/
if (rr.x.cflag&l) {
printf("%u -",rr.h.ah);
End_of_Job(2)

/+ OnpeneneHve abc.Homepa cekTopa Havana Nor.aucka =/
void Get_First(void) {

word s, t;
if (Fdisk<0x80) FirstSect=0;
else {

/* GopMupoBaHWe # cekTopa M3 Gu3W4. AMCKOBOro appeca =/
t=(part.Begin_SecTrk>>8)|((part.Begin_SecTrk<<2)&0x300)
s=part.Begin_SecTrk&0x3f
FirstSect=(((dword)t«boot->HeadCnt)+part.Begin_Hd)=*
boot->TrkSecs+s-1
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/* 00opMMpOBaHMWEe (GM3MYECKOro AMCKOBOrO ajpeca u3 # cektopa */
void Sect_to_Daddr(dword sect) {
/* sect - Homep cekTopa, caddr - agpec Ha aucke =/

dword s;

if (Fdisk>=0x80) sect+=FirstSect;
caddr.s=sect%boot->TrkSecs+1

s=sect/boot->TrkSecs
caddr.h=s%boot->HeadCnt;
caddr.t=s/boot->HeadCnt;

caddr.ts=(caddr.t<<8)|caddr.s|((caddr.t&0x300)>>2);

/* BbuMcneHne Homepa cekTopa M3 HoMmepa knacTepa */
dword Clust_to_Sect(word clust) {

/* clust - HoMmep knacTepa,
dword ds, s;

BO3BpAWAeT HoMep cekTopa */

ds=boot->ResSect+boot->FatSizexboot->FatCnt+
boot->RootSizex32/boot->SectSize;
s=ds+(clust-2)xboot->ClustSize;

return(s)

/* Buibopka cnepyiowero knactepa n3 FAT =/
word Next_Clust(word clust) {

/* clust - HoMmep knacTepa,

BO3BpAWAeT HOMep Creayluero knacrepa

nan 0 - ecnu chneaywouero Het =/

word m, s;

if (rootdir) return(0)

if (! fat16) {
m=(clust=3)/2
s=«(word =)(fat+m)

if(clust%?) /* HEYeTHbl aneMeHT */

s>>=4;

else /* 4eTHb QnemMeHT =/

5=s&0x0fff
if (s>0x0fef) return(0);
else return(s);
}
else {
m=clust=2
s=«(word =)(fat+m)
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if (s>0xffef) return(0)

else return(s);

/* BhgeneHue cnepyowero aneMeHTa M3 CTPOKM-3afaHwug =/

char =Get_Name(char =s

char =d) {

/* S — CTpoka 3afaHus, d - BblAeNEeHHb anemMeHT, BO3BpauaeT
yKasaTeflb Ha HOBOE HA4ano CTPOKM 3ajaHus. =/

char =p,*r;

int 1;
for(i=0;1i<11;d[i++]="
df111="\0"

)

if ((p=strchr(s, "\\'))==NULL) {
/* TOCNeAHW BneMeHT CTPOKM - uma dainna =/
/* nepesannucb UMEHW =/
for(r=s,1=0; (1<8)&&*r&&(*r!="."
/* nepesanucb pacumpeHus =/

if (+r) for(i=0, r++;
return(NULL);
}

else {

(1<3)8&8&+r;

)i i+, r+t) o« (d+i)=sr

14+, r+4) «(d+8+1)=+r;

/* Cnepfyoumii 9nemMeHT - uMma nopkaTtanora x/

*p="\0";

for(r=s,i=0; (i<11)8&&x*r

return(p+1);

/+ Monuck uMmeHn B KaTanore =/

int Find_Name() {
int j;

/* cname - HaWgeHHoe uMmsa

it++, r++) «(d+i)=+r;

BO3BpallaeT MHOEKC HalgeHHoro

anemeHTa B maccuse dir wnm (-1) =/
for (j=0; j<boot->SectSize/sizeof(struct Dir_Item); j++) {

if (dir[j].fname[0]=

=\0") {

/* KOHEL WCMONb30BaHHLIX 9N1EMEeHTOB kaTanora x/
printf("%s -",cname)
if (jobptr==NULL) End_of_Job(4)

else End_of_Job(5b)
}

if ((byte)dir[]].fname[0]!=0xe5) {
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if (mememp(dir(j].fname, cname, 11)==0) { Pe3yAbTaThl PA6OTHI NPOrPAMMBI

x ecnu im'g sbiratca, TO:
/ y ' B mporiecce paboThl mporpaMMbl Ha 3KpaH BBIBOAMTCS MHMOpMaIst
- Npu noucke ¢anna 9nemeHT He OOMKEH UMeTb .
Haroao0u1e CaeayoNe:

aTpubyToB “"nogkaTanor’ uan “"MeTka Toma',

- NpY NOMCKE nofkaTanora SNeMeHT AONXKEH WUMETb aTpuoyT NlaGopatopras paGoTa N9
“noakaTanor” x/ [vckosble CTPYKTYpbl AaHHbix DOS.
if (jobptr==NULL) Oainn D:\TC\TC.EXE B FAT 3aHMMaeT Takue KnacTeph: )
if ( 1(dir[j].attr&0x18) ) return(j); Haxumaiite nobyo knasvwy noka e nosentcs <KOHEL OAMNA>
else -<HAYANIO OAINA>
if (dir[j].attr&0x10) return(i); 8L->2410--->2411--->2412--->2413--->2414--->2415--->2416--->2417 -
y -->2418--->2419--->241a--->241b--->241c--->241d--->241e--->241F-
) =->2420--->2421--->2422--->2423--->2424 - - ->2425--->2426--->2427-
! -->2428--->2429--->242a--->242b--->242C--->242d--->242e--->242f -
return(-1): -->2430--->2431--->2432--->2433--->2434--->2435--->2436--->2437-
) -->2438--->2439--->243a--->243b--->243Cc--->243d--->243e--->243f-
2 = </ -=>2440--->2441--->2442--->2443--->2444--->2445- - ->2446--->2447 -
/« 3asepuerme (npu n=0-5 — aapuiiHoe) =/ -->2448--->2449--->244a--->244b~ -->244C - - - >244d - - - >244e--->244f -
void End_of Job(int n) { -->2450--->2451--->2452--->2453- - ->2454- - ->2455--->2456 - -->2457 -
/x n - HoMep coobueHus =/ -->2458--->2459--->245a--->245b~-->245¢ - - - >245d - - - >245¢- - ->245f -
static char =msg[] = { =->2460--->2461--->2462--->2463--->2464--->2465- - ->2466--->2467-
"HenpaBUAbHLI MAEHTUdMKATOP ANCKA™ -->2468--->2469--->246a--->246b--->246C--->246d--->246e--->246f-
“NOTUYECKMI AUCK OTCYTCTBYET ==>2470--->2471--->2472--->2473--->2474--->2475--->2476--->2477-
“oumbKa ITeHns”. -->2478--->2479--->247a--->247b--->247C--->247d--->247e--->247f -
CHeXBATKA NAMSTY" -->2480--->2481--->2482--->2483--->2484- - ->2485--->2486--->2487-
“OIKATANOr He HaaeH” . -->2488--->2489--->248a--->248b--->248¢- - ->248d- - ->248e--->248f -
“$aiin He HaiigeH” ~->2490--->2491--->2492~->2493 -~ ->2494 -~ ->2495 -~ ->2496 -~ ->2497 -
“HenPEAYCMOTDEHHI KoHel, ¢aiina”, -->2498--->2499--->249a--->249b--->249¢- - - >249d- - - ><KOHEL| OAINA>
LIRS KonnyecTBo knacTepos B daine: 142
/+ ocsoboxaenne namaTi */ HaxmnTe niobyio knasuwy. .

if (fatalloc) free(fat)

/* Bbgada coobueHus x/ |_
textattr(12+128); u
cprintf (™ %s\n",msg[n]); =2

gotoxy(28,wherey());
cprintf (" Haxmute nwobyo knasuwy...\n");

teﬁgr”% AaboparopHasg paéota N10.
getce ;

/* 3aBepueHne nporpammel */ ynquAeHMe nporquMdMM
exit(0);

; LleAb pa6orTbl

W3yyeHune npuHUMIIOB yIipaBiaeHus mporpamMmamu B MS DOS u npu-
o0peTeHne MpakKTUYEeCKUX HABLIKOB PadOThI C MpedUKCOM MPOrpaMMHOTO
CerMeHTa 1 €To MOJSIMU.
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MocTaHoBKa 30AQ4M
Pa3paboTaTh mporpamMmmy, Mpou3BoJsiiyio hopMaTHBIM BbIBOI Ha Te-

yaTh cBoero [Ipeduxca [TporpammHoro CermeHTa.
Mpumep pelueHus saaaum

CTpyKTYpa NPOrpaMmbl
ITporpammMa coCTOUT U3 OCHOBHOI ITpOrpaMMBbl U IBYX (yHKIIMIA:

a void get_DOS_version_h(void) — ¢dyHKIIMS, BOo3Bpalaoias B
I100aTbHOM TTepeMeHHOM dos_ver cTapIiiee Ynucio HoMepa
Bepcuu DOS.

a void addr_PSP (void) — dbyHKIIMS, MoTyyaromas cerMeHTHBI

anpec pedrKca MporpaMMHOTO CETMEHTa ITPOrpaMMBbl U
BO3BpalllamolIasi ero B No0aJbHOM MepeMeHHO pid.

OnucaHne nepemMeHHbIX
ITepeMeHHbIe, r100aTbHBIE AJIs1 BCE TPOrpaMMBbl:

a P_PSp — yKasaTesib Ha CTPYKTYpYy struct PSP,

a pid — cermenTHBIIi aapec PSP;

1l dos_ver — crapiiee yrciio Homepa Bepcuu DOS;
a

i — BcrmomMoraTenbHasl epeMeHHast, UCITOIb3yeMast IS
npocMoTpa Tabimisl ¢aitios 3amaun (JFT), koTopas
npencTaBisieT coboit MmaccuB u3 20 3JIEMEHTOB (XOTS
BO3MOXHO, YTO MX YMCJIO OTVIMYHO OT 20, TT03TOMY pa3Mep
MaccuBa onpenennM u3 mmojst JFT _size);

O 1 — nmepemeHHast, UCTIOJIb3yeMas TSI BBIBOIA COACPXKUMOTO
cerMeHTa okpyxeHust DOS u onpeaeneHus yuciia CTpoK
BbI30Ba (1151 Bepcuu DOS 3.0 u Bblie);

a S — TMepeMeHHas, KoTopasi BHayajle UCIOIb3yeTCs KaK
yKazaTeJib Ha Ta0nIy (haifIoB 3a1a4n, 3aTeM Ha CTPOKHU
CcerMeHTa OKPYKeHUsI U CTPOKH BBHI30BA;

a IT — TIepeMeHHasi, KOTopast UCTIOJIb3yeTCs IS 3aAaHus
3HAYCHU I PETUCTPOB OOIIETO Ha3HAYSHUSI IPU BHI30BE
MpePBIBAHUSI.

OnncaHne aAropuTMa NPOrpaMMbI

JaHHast mporpaMMa Mpor3BOAUT PacIieyaTKy OCHOBHBIX T10JIeii CBOETO
PSP. [lnst atoro npedukc mporpaMMHOTO CErMEHTA MPEJACTaBUM B BUAE Clie-
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JYIOLIEH CTPYKTYPHI:

struct psp

{ /* OOPMAT PSP =/

byte ret_op[2]; /* komaHaa INT 20h x/

word end_of_mem; /+ BepwuHa AOCTYMNHON NamaTu+*/

byte reservedl

byte old_call_dos[5]; /= cTaphii Bb30B DOS +/

void term_ptr; /+ appec 3aBepueHus */

void =ctrlbrk_ptr; /+ apnpec obpaboTumka Ctrl+Break =/
void =criterr_ptr; /+ aapec obpaboTyvka KpuT.ownbok =/

word father_psp; /= PID poanTens */
byte JFT[20]; /+ Tabnuua o0aitnoB nporpammel =/
word env_seg; /* afpec OKpPyXeHus x/
void =stack_ptr; /* ajpec cTeka */
word JFT_size; /* pasmep Tabnuup dainnos =/
byte *JFT_ptr; /* appec Tabauup ¢annos  x/

byte reserved2[24];

byte new_call_dos[3]; /= HoBbit Bb30B DOS */

} *p_psp;

[Tosne ret_op ucnoab3yeTcs 7151 BO3MOXHOTO 3aBEPIIEHUS TTPOTPaMMBbl
o komanae RET 0, mosne old_call_dos, conepxut KomaHay BbI30Ba AUCIIET-
yepa pyakunit DOS. O6paleHre K 3TOMY MHOJIO B IIPOrpaMMe MOXKET HC-
nojib3oBaThcsl BMecTo koMaHabl INT 21h, Ho B coBpemeHHBIX Bepcusix DOS
JUTS1 9TUX LieJielt Jiyydllie obpalarbes K nofto new_call _dos.

ITone end_of mem comepXWUT CErMEHTHBIN aapec KOHLA JOCTYITHOM
naMsTu B cucteme. B Tpu mosst: term_ptr, ctrlbrk_ptr, criterr_ptr DOS mpu 3a-
rpy3Ke IporpaMMbl KOIIUPYET COAEPKUMOE BEKTOPOB IpepbiBaHuii: 22h, 23h,
24, npencrapisiollee co0oil aapeca 0OpaOOTYMKOB: 3aBEPIIEHMST IIpOrpaM-
MbI, KoMOuHauu Kiauin Ctrl+Break, KpuTrnieckoit OlIMOKN — COOTBETCT-
BeHHO. [Ipenmonaraercs, 4To MporpaMma MOXeT CBOOOTHO TepeHaInpaBUTh
9T BEKTOPbI Ha COOCTBEHHBIE 00PAOOTUYMKU COOTBETCTBYIOIIMX CUTYalIUii, HO
OT 3a00T MO BOCCTAHOBJIEHWIO BEKTOPOB ITporpaMma M30aBJsIeTCs, TaK Kak
npu ee 3aBepireHnr DOS cama BoccTaHaBIMBaeT BEKTOPHI M3 COOTBETCTBYIO-
mux noneit PSP 3aBepiiaemoii mporpaMmael. JIisi aHaJIOTMYHBIX LieJIeil Ipe-
Ha3zHa4yeHo M moJje stack ptr — B HeM coxpaHsieTcs (a Ipu 3aBepllieHu — U3
Hero BOCCTaHABJIMBAETCs) aipec cTeKa, MCITOJIb30BABIIETOCS 10 BbI30Ba MPO-
rpammebl. [Tone, umeHyemoe father psp, comepXXuT cerMeHTHbI agpec PSP
pPOIUTENSI — MPOTpaMMBbl, 3aITyCTUBILEH JaHHYIO MPOrpaMMy, OOBIYHO POAM-
teseM siBisietcss COMMAND.COM.

[1pu 3arpy3ke rporpamMmmel DOS, KpomMe mporpaMMHOTO cerMeHTa, Co-
3/maeT ISl Hee ellle M CerMeHT OKpYXeHHUsl. CerMeHT OKPYXEHUs CONEPXKUT
ASCIIZ-cTtpoku, 3apmaroliue 3HaU€HUsI HEKOTOPBIX IJIOOAJIbHBIX TEpeMEH-
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HBbIX, 9TU 3HAYEHMsI MOTYT ycTaHaBiauBaThecsl komaHaoit DOS SET, oHu no-
CTYITHBI KOMaHIHbIM (aitiam u — yepe3 PSP — nporpammam. HaGop ctpok
okpyxXeHus 3akaHuuBaetcs nmyctoit ASCIIZ-ctpokoii (Hyiaem). B DOS 3.0 u
BbIIIIE 32 HUM clienyeT enle 2-6aliTHOe YMCIO CTPOK BbI3oBa (OOBIYHO 1) U
Jajee — cTpoka (WM CTpOKHM) BbI3oBa MporpamMmbl. OOBIYHO B MEPBYIO (10
CTPOK BbI30Ba) YacTb MOPOXAAEMON MPOrpaMMbl KOMMPYETCSI COAEPKUMOE
OKpYXeHUs MporpaMmbl-poauTesisi. [IporpaMMa MMeeT 10CTYIT K CBOEMY Cer-
MEHTY OKpYXeHUs1 uepes nosie env_seg PSP, comepkaliiee cerMeHTHbII anpec
OKpYKEeHUsI.

[Mone JFT (Job File Table — Ta6muma ®aitnos 3amaun) mpeacTapisieT
c060i1 MmaccuB u3 20 0MHOOAWTHBIX 371eMEHTOB. [1py OTKPBITUM TTPOTPaMMOit
daivta DOS dopmupyer mjig Hero OJIOK-ONMMCATIb B CHCTEMHON TabJuIle
(haiinoB 1 TOMEIIAET CCHUIKY Ha HETo (ero HoMep) B cBOOOAHbIN a1ieMeHT JFT.
HeckpunTop aiina, Bo3BpaiiaeMbiii mporpamme DOS nipu oTKpsITHM (haiina,
sBnsiercsd HomepoM asemeHTa B JFT. Ipu 3amycke mporpamMMbl riepBbie MSITh
3J1IeMeHTOB co3naBaemoit st Hee JFT comepkar cchuiku Ha cucTeMHbIe (aii-
JIbl, ocTasibHbIe cBOOOAHBI. [Ipn o6padotke JFT DOS ucnonb3yeT He psiMoe
oopaienue K nojto JFT PSP, a koceenHoe — yepes none JFT ptr, a B ka-
yecTtBe orpanmuuresiss pasmepa JFT — He koHcTtanty 20, a 3HAYeHHWE TIOJS
JFT size PSP.

IMocne Bcero, ckazaHHOTO BBIILIE, HE COCTABJISIET TPY/Ia HAMMMCATh MPO-
rpaMMy, OCYIIECTBIISIONIYI0 (DOpPMATHBIN BHIBOI CBOEro mnpeduxca mpo-
rpaMMHOro cerMeHTa. JJisi B Hayajae HeoOXOAUMO OIpeaeanTh Bepcuio DOS
(c momomwio pyHkuuu get DOS_version h() u nmonxyyuts aapec PSP (c no-
Motbio ¢pyHkuuu addr PSP()).

®ynkiua get DOS_version_h() onpezaensieT crapiiee YUCIO HOMeEpa
Bepcuu DOS, ucnonbayst st atoro ¢pyHkuuo DOS 30h (npepwiBanue 21h),
KOTOpasi BO3BpaulaeT B peructpe AL crapiiiee yMcio HoMepa Bepcuu, a B pe-
ructpe AH — muamauiee yucino. Hac nHTepecyet TonbKO 3HaUeHUE perucTpa
AL.

®yukuusa addr PSP() Bo3Bpaiaet cerMmeHTHBII aapec PSP nyrem uc-
nojbs3oBaHus GyHkuuu DOS 62h:

Bxon: AH = 62h
Boixoa: BX = cermeHTHbi agpec PSP Tekyuwero npouecca

Teker nporpammbli

[r——mm= NabopaTopHaa pabota N10--------------——- x/
[r——mm "YnpaBneHne nporpamMMaMy’’ —-------------—- */
/* MopfKn4eHne CTaHAapTHLIX 3ar0fl0BKOB */

#include <dos.h>

#include <conio.h>

456

AabopartopHbie padoThbl

/* Tunbl JAHHBIX */
#define byte unsigned char
#fdefine word unsigned int

/+ Onucanve GyHKUMA =/

void get_DOS_version_h(void); /+ Onpenenerue Bepcuu DOS =/

void addr_PSP (void); /* Nonyyenue appeca PSP
struct psp

{ /* OOPMAT PSP «/

byte ret_op[2]; /+ komaHga INT 20h */

word end_of_mem; /+x BepuwuHa AOCTYMNHOM namMaTn =/
byte reservedl;
byte old_call_dos[5]; /+ cTapuit BH30B DOS +/
void xterm_ptr; /* aapec 3aBepuieHus */

void =ctrlbrk_ptr; /+ aapec ob6paboTymka Ctrl+Break
void xcriterr_ptr; /+ agpec obOpaboTumka KpuT.ownbok =/

word father_psp; /* PID poauTens */
byte JFT[20]; /+ Tabnuua o0aitnoB nporpammel =/
word env_seg; /* aApec OKpyXeHus */
void xstack_ptr; /* ajgpec cTeka */

word JFT_size; /+ pasmep Tabnuubl ¢annos */
byte *JFT_ptr; /* anpec Tabnuuu dainnos  +/
byte reserved2[24];

byte new_call_dos[3]; /+ HoBbit Bb30B DOS */
} *p_psp;

word pid; /* cerm.agpec PSP x/

int dos_ver, / Bepcua DOS x/
i, 1, 7J;

char xs

union REGS rr;

main()
{
textbackground(0);
clrscr();
textattr(0x0a);
cprintf("------------—-- ")
cprintf(”  NlabopaTopHas paboTa N10 ")
cprintf("------------—-- ")
cprintf("------------—-- ")
cprintf(” YnpaBneHue nporpammamu );
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cprintf("--------------- ")

textcolor(11);

get_DOS_version_h();

addr_PSP();

/* pacnevaTtka PSP =/

cprintf("\n\n Appec PID = %04X\n\n\r", pid);
p_psp=(struct psp *)MK_FP(pid,0);

textcolor(10);

cprintf("Komanab:\n\r");

cprintf("-------- \n\r");

textcolor(14);

cprintf(” 3aBepuwerune - int 20h:");
textcolor(12);

cprintf (" %02X %02X\n\r", p_psp->ret_op[0], p_psp->ret_op[1]);
textcolor(14);

cprintf(” CTapwii Bb3oB DOS: ")
textcolor(12);

for (i=0;1<5;cprintf("%02X ", p_psp->0ld_call_dos[i++]))
textcolor(14);

cprintf("\n\r HoBbli1 Bb30B DOS: ")
textcolor(12);

for(i=0;1<3;cprintf("%02X ", p_psp->new_call_dos[i++]));
textcolor(10);
cprintf("\n\n\rAgpeca:\n\r");
cprintf("------- \P\r");

textcolor(14);

cprintf(” Koneu namaTtu: ")
textcolor(12);

cprintf("%04X:0000\n\r", p_psp->end_of_mem)
textcolor(14);

cprintf(” 006paboTuuk 3aBepuerns: )
textcolor(12);

cprintf("%Fp\n\r", p_psp->term_ptr);
textcolor(14);

cprintf(" 06pabotumk Ctrl+Break: ™)
textcolor(12);

cprintf("%Fp\n\r", p_psp->ctrlbrk_ptr);
textcolor(14);

cprintf(" 06paboTymk KpuTuy.owmbku: ™);
textcolor(12);

cprintf("%Fp\n\r", p_psp->criterr_ptr);
textcolor(14);

cprintf(” Crek: ");

textcolor(12);

cprintf("%Fp\n\n\r", p_psp->stack_ptr)
textcolor(14);

cprintf("\n\rPogutens: ");

textcolor(12);

cprintf("%04X ", p_psp->father_psp);
textcolor(0x8b)

cprintf("\n\n\rHaxmnte nobyn knasuwy ...\n\r\7")
getch();

clrscr();

textattr(0x0a);

cprintf("--------------- ")

cprintf(” NabopaTopHaa paboTta N10 "),
cprintf("------------—-- ")
cprintf("------------—-- ")

cprintf(” YnpaBneHue nporpammamu "),
cprintf("------------—-- ")

/* PacneuaTka Tabnuub ¢ainos */
s=p_psp->JFT_ptr

textcolor(10);
cprintf("\n\n\rTabnuua o¢ainos: ");
textcolor(12);
cprintf("%Fp (%d) ", s,p_psp->JFT_size);
textcolor(11);
if (s==(byte =*)p_psp+0x18)

cprintf(” - B atom xe PSP");

cprintf("\n\r");

for (i=0; ++i<=p_psp->JFT_size; cprintf("%d ",

textcolor(10);

cprintf("\n\n\rOkpyxexue DOS: ™);

textcolor(12);

cprintf("%04X\n\r", p_psp->env_seq);

s=(char =)MK_FP(p_psp->env_seg,0);

textcolor(11);

while(l=strlen(s))

{
cprintf(”
S+=1+1;

*(s++)));

%s\n\r",s):

}
if (dos_ver>2)
{

/+ ang DOS 3.0 v panblie MOXHO NONyYWTb CTPOKY Bb30BA */
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st Pe3yAbTaThl PA6OTHI NPOrPAMMBI

;;iéé;g : (*1)3 ; ' B nporiecce paboThl MporpaMMbl Ha 3KpaH Obljla BbIBeIeHA Cieylolast
' nHbopMaLU:

cprintf("\n\r4ucno cTpok Bh3OBa: "); (opman

textcolor(12); T T T

cprintf(%d\n\r",1); -- NlabopaTopHaa pabota N10 ------

5+=2: YnpaBneHue nporpammamy ——--

textcolor(11); Anpec PID = OBAO

for(i=0; i<1; i++)
{ KomaHapl :
cprintf("%s\n\r",s);
s+=strlen(s)+1

3aBepuweHne - int 20h: CD 20
Ctapoit Bb30B DOS: 9A FO FE 1D FO

>} Hosbllt Bbi30B DOS: Cb 21 CB
textattr(0x8b)

cprintf("\n\n\n\n\rHaxmute nibyio xknasuuy ...\7"); Anpeca

textattr(0Ox07): T

cprintf("\n\r"); Koneu namaTu: 9FC0:0000
getch(); 06paboTunk 3asepuweHns: OAFA:02B1
clrscr(): 06paboTumk Ctrl+Break: OAFA:014A

06paboTynKk KpuTuy. ownbkn: OAFA:0155

}
CTex: 0E04:0F94

/* Onpepenexue sepcun DOS =/
void get_DOS_version_h(void)
{
rr.h.ah=0x30;
intdos(&rr,&rr);
dos_ver=rr.h.al

}

PoanTens: OAFA

Tabnuua oainos: 0BA0:0018 (20) - B aTom xe PSP
11102 -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1

Okpyxenne DOS: OA1E

CONFIG=STD

COMSPEC=C:\DOS\COMMAND. COM

PROMPT=$p$g

PATH=D:\WIN; C:\;C:\DOS; C:\ARH; C:\NC; C:\BAT;D:\TP;
D:\TP7;D:\BC\BIN

TEMP=d:\"TMP

/* Monyyenne appeca PSP «/
void addr_PSP (void)
{
rr.h.ah=0x62
intdos(&rr,&rr);

pid=rr.x. bx;
} Y1cno CTpok Bu3osa: 1

D:\TC\TC_LAB10.EXE
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YTO HY)XHO 3HATb AAS
3K3aMeHda

&5

®yHKuum npepbiBaHusg DOS INT 21H

Hmxe nmpuBemenbl 0a3zoBeie GyHKOUM i1 mpepbiBaHus DOS INT
21H. Kon ¢pyskumu ycraHaBiuBaeTcs B peructpe AH:

00

3aBepieHue nporpaMmbl (aHanorunuHo INT 20H).

01

BBoj cMBoITa ¢ KJTaBUATYPHI C 3XOM Ha KpaH.

02

BriBom cMBoJIa Ha 3KpaH.

03

BBon cuMBo1a M3 aCMHXPOHHOTO KOMMYHUKAIIMOHHOTO KaHaJa.
04

BbiBon ciMBOJIa Ha aCMHXPOHHBI KOMMYHUKAIIMOHHBIN KaHaT.
05

BbiBoa cumBosa Ha nevats (11.19).

06

[TpsiMoit BBOJ C KJIaBUATYPHI M BHIBOJ Ha 9KpaH.

07

BBon ¢ k1aBuarypsl 6e3 9xa u 6e3 mposepku Ctrl/Break.

08

BBox ¢ k1aBuarypsl 6e3 sxa ¢ nmpoBepkoii Ctrl/Break.

09

BbiBOI CTPOKM CUMBOJIOB Ha 3KpaH.

462
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0A

BBox ¢ ki1aBuatypsl ¢ Oydepusanmeii.

0B

ITpoBepKa HaTM4KsT BBOMIA C KIIaBUATYPHI.
0C

OuucTtka O6ydepa BBoAA ¢ KIaBUATYphI M 3aIIpOC Ha BBO/I.
0D

Copoc mmcka.

OE

YcTaHOBKA TEKYIIETo TMCKOBOIA.

OF

OtkpeiThe daiina yuepe3 FCB.

10

3akpriTre daiina gepe3 FCB.

11

HauanpHbIii mouck ¢aiiyia mo maboHy.
12

ITouck cnenytoiero ¢aiina 1o 1mabdaoHy.
13

VYnanenue daiina ¢ nucka.

14

IlocnenoBarenbHOE UTeHUE (haiiia.

15

INocnenoBarenbHas 3anuch daiia.

16

Co3znmanue daiina.

17

IlepenmeHoBaHue (aiiia.

18

Bayrpennsis oneparus DOS.

19

OrnpeneneHue TEKyIIero AMCKOBOIa.

1A

YcraHoBka obsactu nepegauu aAaHHbix (DTA).
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1B

[Tonydyenwue Tabauipl FAT mis Tekyiero AuckoBoaa.
1C

IMonyuenue FAT nist mo6oro quckoBoza.

21

YreHue ¢ 1McKa C MPSIMBIM JOCTYIIOM.

22

3anuch Ha AUCK C MPSIMBIM JIOCTYTIOM.

23

Onpenenenue pasMmepa daiiia.

24

YcraHoBKa HOMepa 3alKCcH LTSl MPSIMOTO IOCTyTIA.

25

YcraHoBKa BeKTOpa MpepbIBaHUSI.

26

Co3snmaHue MporpaMMHOIO CerMeHTa.

27

YreHue Gy10Ka 3amuceit ¢ IpsMbIM JOCTYTIOM.

28

3anuch 6J0Ka C MPSIMBIM JIOCTYTIOM.

29

IIpeobpazoBaHue UMeHU (aiiia BO BHyTPEHHUE MapaMeTphl.
2A

IMonyuenue natel (CX-rom, DH-Mecsi, DL-aeHb).

2B

YcraHoBKa AaThI.

2C

IMonyuenue Bpemenu (CH-uac, CL-mun,DH-c,DL-1/100c¢).
2D

YcraHoBKa BpeMeHMU.

2E

YcraHoBKa/oTMeHa BepupUKALUY 3aIIMCU Ha JUCK.
2F

[Tonyuyenue agpeca DTA B peructpoBoii mape ES:BX.

30

IMonyuenune Homepa Bepcuu DOS B peructpe AX.

31

3aBepIleHre TPOrpaMMBbl, TIOCJIE KOTOPOTO OHA OCTAETCST PE3UIECHTHOM

B IMaMATHU.

33

ITposepka Ctrl/Break.

35

ITonydyeHune BeKTOpa MpephIBaHUS (agpeca MOAPOTrPaMMBbI).
36

IMonydyeHune pasmepa cBOOOIHOTO ITPOCTPAHCTBA HA AUCKE.
38

ITonydyeHue rocyaapcTBEHHO 3aBUCUMBIX (hOPMATOB.

39

Cosnanue noakaranora (komanga MKDIR).

3A

Vnanenue nogkaranaora (Kkomanma RMDIR).

3B

YcranoBka Tekyuiero Karajgora (komanga CHDIR).

3C

Cosznmanne daiina 6e3 ncronabp3oBanns FCB.

3D

OrtkpoiTHe (daiina 6e3 ucrnoiab3oBanust FCB.

3E

3akpeiThe daiina 6e3 ncroiabp3oBanns FCB.

3F

Yrenue u3 daiiyia wiv BBOJ C YyCTPOKCTBA.

40

3anuch B daiis WK BHIBOI Ha YCTPOMCTBO.

41

Vnanenue (aiia 3 Karajora.

42

YcTaHOBKA MO3UIIUY TS TIOCIEIOBATEIbHOTO TOCTYTIA.
43

M3meHeHre aTpuOyTOB (haiina.
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44

YnpasieHre BBOIOM-BBIBOIOM JUISI Pa3JIMYHBIX YCTPOMCTB.
45

Hy6nupoBaHue ¢aitioBoro Homepa.

46

«CxJleuBaHue» TyOJIMPOBAHHBIX (haiiJIOBEIX HOMEPOB.
47

IMosryyeHue Tekylero Kkarajora.

48

BreineneHnue mamsaTu 13 CBOOOTHOTO IPOCTPAHCTBA.
49

OcB00OOXIEHU BbIACIEHHON MaMSITH.

4A

M3meHeHre nvHBI 610Ka BBIACTIEHHOMW MaMSITH.

48

3arpy3ka/BbITIOJIHEHUE MporpaMMBbI (MTOAMpoLecca).
4C

3aBepllieHre TTOAIpoIIecca C BO3BPAaTOM YITpaBJIeHUS.
4D

IMonydeHue Koma 3aBepIIeHUS MTOATIPOIIecca.

4E

HavanbHb1it mouck ¢aiisia mo 1mabdioHy.

4F

IMouck crnenytoiero ¢aiina 1o mabdaoHy.

54

INonyyeHnue cocrossHus BepU(UKALIUHN.

56

IMeperMeHoBaHUe Gaiina.

57

[MosryueHue,/ycTaHOBKa 1aThl M BpeMEHU U3MEHEHUsI (haiia.
59

INonyyeHue paclIMpeHHOIO KOAa OIIMOKM.

5A

CosnaHne BpeMeHHOTO (haiina.
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5B
CosnaHue HoBoro daiia.
5C
BbroxupoBaHue,/pa3dbioKupoBaHue TOCTYIIA K (haily.
62

ITonyuenue agpeca npedukca nmporpaMMmHoro cermerra (PSP).

25

MopTbi

[Topt npencrasisieT co0OM YCTPOMUCTBO, KOTOPOE COEAMHSIET IIPOLIEC-
COp C BHELIHUM MUPOM. Yepes mopT MpoLeccop MOJIyYyaeT CUTHAJIBL C YCT-
pOVCTB BBOZIA M TTOCBUIAET CUTHAJIBI Ha YCTPOMCTBO BbIBOAA. TeopeTnyecku
MPOLIECCOP MOXET YMPaBsTh 10 65 536 mopTaMu, HauWHAas C HYJIEBOTO MOpP-
Ta. Jl1st ynpaBiieHUs BBOJOM-BBIBOIOM HEITOCPEACTBEHHO Ha YPOBHE MOpTa
ucnosb3ytorcs komanas IN u OUT:

O Komanma IN nepeaaet maHHBIE U3 BXOIHOTO TTOPTa B PETUCTP
AL (6aiit) unu B peructp AX (cioBo). @opmaT KOMaH/IbI:
IN perucTp, nopT

0 Komanga OUT mnepemaet gaHHbIe B ITOPT U3 peructpa AL
(6aiiT) mim u3 perucrtpa AX (csioBo). PopMaT KOMaH/IbI:
OUT nopT, perucTp

Howmep nopra MOXHO yKa3bIBaTh CTAaTUYECKU VI TUHAMWYECKU:

1. Cratnueckoe ykKa3zaHHe IMOpTa BO3MOXHO IPU HEIOCPEACTBEHHOM

UCTIOJIb30BaHMU 3HaueHus1 oT 0 no 255:

Beog: IN AL.nopT# ;Bsog ogHoro banTa
BoBoa: OUT nopT#, AX ;BbiBOA 0AHOTrO ChnoBa

2. JluHaMMuyeCcKoe yKa3aHue MopTa ycTaHaBIuBaeTcs B peructpe DX ot
0 mo 65535. Dror MeToA yAOOEH IS MOCAeIOBATEbHOM OOpabOTKM He-
CKOJIBKUX TTOPTOB. 3HaueHue B peructpe DX B oTOM ciiyyae yBeJIMUMBaeTCs B
nukie Ha 1. [Tpumep BBoma 6aiita u3 mopra 60H:

MOV DX, 60H ;MopT 60H (knaBmaTypa)
IN AL,DX ;Bsop 6GaliTa
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Hike mpuBeneH CIIMCOK HEKOTOPHIX TOPTOB (HOMEpa B IIECTHAIIIA-
TEPUIHOM TIPEACTABICHHM):

21

Peructpbl Mmacku nipepbIBaHUM.

40...42

Taitmep/cueTunk

60

BBox ¢ KitaBuaTypsl

61

3BykoBOi1 TopT (0uThI 0 11 1)

201

VYrpaBiaeHue urpaMu

3B0. . .3BF

MOHOXpOMHBII TUCTIJIEH U TTapaJUleIbHbIM agarnTep rneyatu

3D0. . .3DF

LBeTHOli/rpacdhuueckuit anantep

3F0...3F7

JMCKOBBII KOHTPOJLIED

B ciyuae, ecnu, HanpuMep, NporpamMma 3arnpaniuBaeT BBOJ C KJaBUa-
TYpBI, TO OHa BbImaeT KomaHay npepbiBanust INT 16H. B aTom ciydae cucte-

Ma ycraHaBiuBaeT cBs3b ¢ BIOS, xotopast ¢ momoniso komaHas! IN BBoguT
6aiT ¢ mopra 60H.

Ha mpakTuke pekoMeHAyeTcsl MOJIb30BaThCs MpepbiBaHUsIMU DOS 1
BIOS.

OpHako MOXHO TakxXe ycreirHo oboittuch 6e3 BIOS mpu pabote ¢
roptamu 21, 40...42, 60 u 201.

468 YTO HY)XHO 3HOTb AASI CEMUHAPA

YTO HY)XHO 3HATb AAS
ceMuHapda

&5

CnpaBOYHUK MO AUPEKTUBAM S13bIKO
Accembaepa

MHAEKCHAs aapecauus NamMsTm

Ilpu mpsiMoit ampecaliiy MaMATA B OMHOM W3 OIEPaHIOB KOMAaHIbI
YKa3bIBACTCST MMsI OTIPEICICHHOM TIepEeMEHHOM, HallpuMep IS TIepeMEeHHOM
COUNTER:

ADD CX, COUNTER

Bo BpeMs BBIMOJHEHUS IIPOTrpaMMEI TIPOLIECCOP JOKAIM3yeT YKa3aH-
HYIO TIEPEMEHHYIO B MaMSTU MyTeM OOBEAMHEHUs BEJIMUMHBI CMEIIEHUST K
9TOU TIEPEMEHHOM C aIpeCOM CErMEHTA JAaHHBIX.

IMpu MHAEKCHO aapecaliy MaMsITH CChIJIKA Ha OTepaH/I ONpenesieT-
cs 4yepe3 6a30BbIl WM MHACKCHBINM PErUCTp, KOHCTAHTHI, TEPpEMEHHbBIE CMe-
IIEHUS U TIPOCThIe MepeMeHHbIe. KBaapaTHble CKOOKY, OMIPeAeIIONINe Ore-
paHIbl WHOEKCHOW aapecaluy, OEHWCTBYIOT KakK 3HaK Iuioc (+). [usa
WHIEKCHOM aapecaliuy maMsIT MOXXHO UCITOb30BaTh:

O 6a3oBblii peructp BX B Bune [BX]| BMecTe ¢ cerMeHTHBIM
peructpom DS unu 6a3oBslii peructp BP B Bune [BP] BMecte ¢
CEerMEeHTHBIM peructpoM SS. Hampumep, ¢ MoMoIIbio
KOMAaH/[IbL:

MOV DX, [BX] ;bas0Bulii peructp

B peructp DX nepecbliaeTcst 371eMEHT, B3SIThIN MO
OTHOCUTEJILHOMY aapecy B peructpe BX n abcomoTHOMY
agpecy cerMeHTa B peructpe DS; — nHaekcHbIii peructp DI B
Buze [DI] wimn unaekcHeiii peructp SI B Bune [SI], o6a BMecte
C CeTMEHTHBIM perructpoM DS. Hanpumep, ¢ moMouibio
KOMaH/IbL:
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MOV AX, [SI] ;WHAeKcCHbn perncTp

B perucTp AX mepechuiaeTcsl 3J€MEHT, B3SIThII 10
OTHOCUTEJILHOMY aapecy B peructpe SI v abcontoTHOMY aapecy
cermeHTa B peructpe DS;

O [KoHCTaHTY], comepxXallyo HeMOCPEACTBEHHBI HOMEDP WU
MMS B KBaIpaTHbIX cKoOKax. Hampumep, ¢ TOMOIIbI0O KOMaHIbI
MOV [BX+SI+4],AX ;baza+uHaeKc+KoHCTaHTa
cofepXumMoe peructpa AX mepechblIaeTcs Mo aapecy, KOTOPbIi
BBIUMCIISIETCS, KAK CyMMa abCOIIOTHOTO aznpeca B peructpe DS,
OTHOCUTEJIBHOTO aapeca B peructpe BX, oTHocUTeIbHOTO
aapeca B perucTpe SI ¥ KOHCTaHTHI 4;

O cMmeleHue (+ WK -) COBMECTHO C MHAESKCHBIM OIIEPaHIOM.
CymiecTByeT HEOOIBIITOE Pa3IMIMe IIPY UCIOIb30BaHUN
KOHCTaHTHI ¥ cMeleHns. Harmpumep, ¢ moMOIIbI0 KOMaH/IbI:
MOV DX, 8[DI][4] ;CmeweHne+nHoeKc+koHCTaHTa
B peructp DX mepechuraeTcst 2JieMeHT, B3SITHIN 10
abcooTHOMY anpecy B peructpe DS, cMmemeHuo 8,
OTHOCUTEJIEHOMY anpecy B peructpe DI u koHcTanTe 4.

DTH onepaHIbl MOXHO KOMOMHUPOBATh B JII000M MOCIe10BaTeIbHOC-
1. Ho Henb3s Mcmonab30BaTh OJHOBPEMEHHO IBa 0a30BbIX peructpa [BX +
BP] unu nBa nnaekcHbix peructpa [DI + SI]. O6bIYHO MHOCKCUPOBAHHEBIE afl-
peca UCTIONB3YIOTCS ISl JIOKAIM3aluY JIEMEHTOB TaHHBIX B TA0IMIIaX.

Onepartopsl 93bIKA accembaep

CyliecTByeT TpU TUIIA acCeMOJIEPHBIX OMEPaTOPOB: OMEePaTOPhl aTPH-
OyTa, omepaTopbl, BO3BpAIllalolIe 3HaUYeHUEe, U OTepaTophbl, CrienuuLImnpy-
IoI111ie OUTOBYIO CTPOKY.

Omneparopsl, crieuubuLMpyolle OUTOBYIO CTPOKY, onepatop MASK,
cueTurk casura u oneparop WIDTH orHocstcs k nupektiBe RECORD.

Onepartop LENGTH

Onepatop LENGTH Bo3Bpaliaer 4ncjiao 3J€MEHTOB, OIpeaeIeHHBIX
onepangoM DUP. Hanpumep, ciaenyromasa koMmanga MOV 3aHOCUT B peructp
DX 3Hauenue 10:

TABLEA DW 10 DUP(?) ...

MOV DX, LENGTH TABLEA

B cnyuae, ecniu onepang DUP orcyrctByet, To onepatop LENGTH
Bo3BpalaeT 3HaueHue 01.
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Oneparop OFFSET

Oneparop OFFSET Bo3BpaliiaeT OTHOCUTEIBHBIN aJpec epeMeHHOM
WJIA METKU BHYTPU CErMEHTa JaHHbIX WK Koaa. OrepaTtop MMeeT CJIeAYIOLIit
dopwmar:

OFFSET nepemeHHaa wau meTka

Hamnpumep, komanaa

MOV DX, OFFSET TABLEA

ycTaHaBIMBaeT B peructpe DX oTHOCHTENbHBIN ampec (CMeIleHME)

nojst TABLEA B cermeHTe naHHBbIX. (3aMeTuM, uTo KoMaHaa LEA BbImosHs-
€T aHaJIOTUYHOE JieiicTBUEe, HO Ge3 ucrnosb3oBaHus oneparopa OFFSET.)

Onepartop PTR

Omneparop PTR ucnons3dyercs coBMectHo ¢ arpudyramu tuiia BYTE,
WORD wazn DWORD mist nokaiabHOI OTMEHEI orpeaeiaeHHbIX ThIioB (DB,
DW wmu DD) wm ¢ arpubyramu NEAR mmm FAR mis orMeHBl 3HaYeHUS
JMMCTAaHILIK 10 yMordaHu1o. Popmar omeparopa CJIeayroIi:

Tun PTR BbipaxeHwe

B none «tumn» ykaspiBaetcsl HOBbIM aTpuOyT, Hanpumep BYTE. Bripa-
JKEHHME UMEeEeT CChUIKY Ha MEPEeMEeHHYIO MU KOHCTaHTY.

Oneparop SEG

Omnepartop SEG Bo3Bpaliaer ampec cermeHTa, B KOTOPOM PacIIojioXKeHa
yKazaHHas TiepeMeHHasi Wi MeTka. Hanbosee moaxomsiumM sIBJISIETCST MC-
TTOJTb30BaHKE 3TOTO OTIePaTOpa B IIPOrpaMMax, COCTOSIIIINX U3 HECKOJbKUX OT-
JIeTbHO acceMOJIMpyeMbIX cerMeHToB. dopmar oneparopa:

SEG nepemeHHas wnan meTka

ITpumMeps! npuMeHeHust onepaTopa SEG B komangax MOV:

MOV DX,SEG FLOW ;Agpec cermeHTa AaHHbIX

MOV DX, SEG A20 ;Anpec cermeHTa kofa
Oneparop SHORT

Hasznauenme oneparopa SHORT — momudukamus atpudyra NEAR B
komaHae JMP, eciu nepexon He mpeBHILIaeT rpaHuLbl +127 u -128 OaitT:

JMP SHORT wmeTka

B pesynbraTe AccemOiiep cokKpallaeT MaIllMHHBIA KOI OIepaHIa OT
IBYX JI0 OMHOTO Gaiita. DTa BO3MOXHOCTh OKa3bIBaCTCSI IOJIC3HOM 1T KOPOT-
KUX TIEPEXO/I0B BIIepel, TaK KaK B 3TOM ciiydae AcceMObiep He MOXKET caM OIl-
peIneNUTh PACCTOSTHHE IO afpeca IMepexoia U pe3epBUpYyeT IBa Oaiita Mpu OT-
cyrctBuu onepatopa SHORT.
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Oneparop SIZE

Omneparop SIZE Bo3spaiaet npousseneHue ;inHbl LENGTH u tuna
TYPE u nosne3eH ToJBKO MPU CChUIKAX Ha MepeMeHHyIo ¢ onepaHaoM DUP.
dopmart oneparopa:

SIZE nepemeHHas
Oneparop TYPE

Onepatop TYPE Bo3Bpaiaer yncio 6aiiToB, COOTBETCTBYIOIIEE OIpe-
JICJICHUIO YKa3aHHOM MEPEMEHHOM:

Onpenenexue Yucno 6aiToB

DB 1

DW 2

DD 4

DQ 8

OT 10

STRUC Yucno GaiTos, onpenenéHHeix B STRUC
NEAR meTka FFFF

FAR meTka FFFE

®opmar onepatopa TYPE:

TYPE nepemeHHad unu meTka

AnpeKkTuebl accemoaepa

Avpektusa ASSUME

Hasznauenne mupektnBel ASSUME — ycraHoOBUTH 11 accemOiepa
CBSI3b MEXIY CerMeHTaMM M cerMeHTHhIMM peructpamu CS, DS, ES u SS.
dopmar IUPEKTUBHI:

ASSUME cermeHTHbIi_perucTp:uma [, ... ]

B nmupekTHBe yKa3bIBalOTCSI MMEHa CETMEHTHBIX PETMCTPOB, TPYIIIT
(GROUP) u Beipaxkenuii SEG.

OpHa nupektTuBa ASSUME MoxeT Ha3HAYUTh A0 YETHIPEX CErMEHT-
HBIX PETUCTPOB B JIIOOO0I IMOC/IeA0BATEIbHOCTH, HATIPUMED:

ASSUME CS:CODESG, DS:DATASG, SS:STACK, ES: DATASG

Hns orMeHsl yroboro paHee HazHaueHHoro B nupektnBe ASSUME
CETMEHTHOTO PErucTpa HeoOXOAMMO UCITOIb30BaTh KitoueBoe ¢jioBo NOTH-
ING:

ASSUME ES:NOTHING

B ciyuae, ecinu, Hanpumep, peructp DS okazajicst He Ha3HAYeH WU
otMeHeH Kio4eBbIM cioBoM NOTHING, To 17151 CCBUIKM K 2JIEMEHTY U3 Cer-

MEHTa JaHHBIX B KOMaHIaX MCITONB3YETCS OMEPaH CO CCBIIKOU K PETUCTPY
DS:
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MOV AX,DS:[BX] ;Wcnonb3oBaHue MHAEKCHOrO agpeca
MOV AX,DS:FLDW ;Nepechinka cogepxumoro nons FLDW

Koneuno, peErucTp DS nomken coIcpKaTh MMpaBUJIbHOC 3HAYCHUE CET-
MCHTHOTIO aapeca.

AvpekTtusa EXTRN

Hasznauenune nupexktuBel EXTRN — uHdopmupoBats AcceMbiep o
MepeMEeHHbBIX U MeTKaX, KOTOpbIE ONpee/IeHbl B IPYTUX MOAYJISIX, HO UMEIOT
CCBUIKY U3 JaHHOTO MoayJisa. dopmaT AMPEKTUBHI:

EXTRN uma: tun [, ... ]

Avnpektusa GROUP

IIporpamma MoXeT coiepxKaTb HECKOJIbKO CErMEHTOB OJHOTO THIIA
(xon, naHHble, cTeK). HazHauenue nupektusbl GROUP — co6parb omHOTHTI-
HbIE CETMEHTHI MOJ] OTHO UMSI TaK, YTOOBI OHU TTIOMECTUIIMCH B OJVH CETMEHT
oobeMoM 64 Ko6aiit, popMaT TUPEKTUBHI:

nmg GROUP wma cermenTa [, ... ]

AvpekTtusa INCLUDE

OtnenbHBIe (parMeHTH acceMOJIePHOTO KOAa WIM MaKpPOKOMAaHIBI
MOTYT WCIIOJIB30BaThCS B PA3IMUHBIX MporpaMmax. st aToro Takue dpar-
MEHTBI 1 MAKPOKOMAHIIBI 3aITMCHIBAIOTCS B OTACTbHBIC TUCKOBBIE (halisIbl, 10-
CTYIHbIE JUISI UCTIOJIb30BaHUS U3 JIIOObIX Mporpamm. IlycTb HeKoTopas Moj-
nporpamma, mnpeodbpasyromiasgs ASCII-koa B ABouW4YHOe MpeacTaBiieHue,
3anucaHa Ha nucke C B ¢aitne mo umenu CONVERT.LIB. [dns noctyna K
aToMy haiily HE0OX0IUMMO yKa3aTh TUPEKTUBY

INCLUDE C:CONVERT.LIB

MpUYeM B TOM MECTe UCXOIHOM MPOrpaMMBbl, Tie AOJKHA ObITh 3aKOIM -
poBaHa nofanporpamma rpeodpaszosanusi ASCII-kona. B pesynbrare Accem0-
Jiep HaleT HeoOXOMUMBIH (haiiyl Ha AUCKE U BCTABUT €r0 COACPKUMOE B MC-
XOIHY10 nporpammy. (B ciyuae, ecnu aitn He OyneT HaitneH, To Accemoep
BBIIACT COOTBETCTBYIOIIEee coobiieHue o6 ommuoke u aupekrusa INCLUDE
Oyzmet urHopupoBaHa.) 7151 KaxXaoil BCTaBlIeHHOU CTpOoKU AcceMObyiep BbIBO-
mut B LST-daiin B 30-it kononke cumBon C (McxomHbiii TekeT B LST-daitne
HauuHaeTcs ¢ 33-1 KOJIOHKHU).

Avipektusa LABEL

HupektrBa LABEL 1103BOJIIET MEpeonpenessiTh aTpUOyT ONpenesieH-
HOTO UMEHMU.

dopmat TMPEKTUBHI:

nvs LABEL Tun
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B xauecTBe THIa MoxHo uctojib3oBaTh BYTE, WORD unmn DWORD
IIJISI TIepeoripeie/ieHust 00acTeil JaHHBIX WIM UMEH CTPYKTYP WJIM OUTOBBIX
CTPOK.

Hupextusoit LABEL MoXHO nepeonpeneanTb BHITTOJIHUMbIN KO/, KaK
NEAR wiu FAR.

DTa AMPEKTUBA MTO3BOJISIET, HATIPUMED, ONPEACINTh HEKOTOPOE T0JIe U
kak DB, 1 kak DW.

Avipektusa NAME

HupextuBa NAME oGecnieunBaeT apyroii crnocod Ha3HaAUYeHUSI UMEHU
MOAYJIIO:

NAME uma

AcceMOJiep BEIOMpPAeT UM MOAYJIS B CJIECAYIOIIEM MOPSIIKE:

1) ecniu nupektnBa NAME mnpucytcTByer, To ee onepaH CTAaHOBUTCS
MMEHEM MOJYJIS,

2) ecin mupektBa NAME otcyrcTByer, TO AcceMOiiep HMCIIOIb3yeT
IepBLIe IIeCTh CUMBOJIOB U3 TupeKTuBbl TITLE;

3) ecnu o6e aupekTuBbl NAME u TITLE oTcyTCTBYIOT, TO UMEHEM MO-
JIyJIsl CTAHOBMTCSI MMST MCXOHOTO (haiina.

BriGpanHoe nMs niepenaeTcst acceM6epoM B KOMITOHOBIIIMK.

Avpektusa ORG

JJ1st onpeneleHst OTHOCUTEIBPHOM TTO3UIIMK B CETMEHTE TaHHBIX VTN
Koma AcceMOJIep UCITOJIb3YeT afpeCHBIN CUSTIMK.

HauvanbHoe 3HaueHue anpecHoro cuetyrka — 00. [1st usMeHeHus 3Ha-
YEHUS aJPECHOTO CYETYMKA U COOTBETCTBEHHO ajipeca CJIEAYIOUIET0 ONpeae-
JIIEMOTO 3JIeMeHTa McIonb3yeTcs nupektuBa ORG. dopMaT IUPEKTUBHIL:

ORG BhIpaxeHue

BripaxxeHue MoxeT ObITh aOCOJIOTHBIM YKCJIOM, HO HE CUMBOJIMYEC-
KUM MMEHEM, U JOKHO (pOopMUPOBATh AByX0AliTOBOE aOCOMIOTHOE YKCIIO.

AvpekTtusa PROC

JIro6asa mpoueaypa IpeacTaBisieT co00ii COBOKYITHOCTh KOIOB, HAUM-
Hatouytocst aupektnBoir PROC u 3aBepinaronrytocs nupektuBoir ENDP.
OOBIYHO 3TU TUPEKTHBBI UCTIONB3YIOTCS ISl TIOANMPOrPaMM B KOJIOBOM Cer-
MeHTe. AccemMOJiep JOMyCKaeT Mepexo1 Ha MPoleaypy C MTOMOIIbI0 KOMaH bl
JMP, HO OOGBIYHO TIPAKTUKOI SIBJISIETCS UCITOJIb30BaHne KoMaHabl CALL mis
BbI3oBa Tpolieaypbl 1 RET ny1st BbIxona U3 mpouenypsl.
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Ipouenypa, Haxoasiasicss B OAHOM CEIMEHTE C BbI3bIBAIOLLEH MPOIle-
nypoii, umeet Tun NEAR:

nms-npouenypsl PROC [NEAR]

B ciiygae, ecnmu onepanz onyieH, To AcceMOJjiep IPpMHUMAET 3HaYeHHE
NEAR no ymonyanuio.

B cnyuae, ecau mpoiieaypa SIBJASIETCSI BHEITHEH 1O OTHOILIEHUIO K BbI-
3bIBAIOIIIEMY CETMEHTY, TO €€ BbI30B MOXKET OCYIIECTBIISITHCS TOJBKO KOMaH-
noit CALL, a cama npouemaypa gojkHa ObITh 00bsiBieHa Kak PUBLIC. bonee
TOrO, €CJIM B BBI3bIBAEMOW TIpoOLIeAype HCIOJb3YeTCsl APYroe 3HaueHue
ASSUME CS, To Heobxonumo KoaupoBath aTpudyT FAR:

PUBLIC wma-npouenyps, uma-npouenyps PROC FAR

[Tpu BbI30OBE J1I00O1 MpolLenyphl € ToMoIIbIo KomaHabl CALL HeoOxo-
MO obecrieunThb Bo3Bpar 1o komaHae RET.

AvipekTtusa PUBLIC

Hasznauenue nupextuBel PUBLIC — nungopMupoBats accemMoep, 4To
Ha yKa3aHHbIe UMEHA UMEIOTCS CChIIKM M3 APYTUX acCeMOJIEPHBIX MOMYJIEH.
®dopMaT TMPEKTUBBI:

PUBLIC wma [,...]

Aunpektusa RECORD

Hupextusa RECORD no3Bossiet onpenenste 6uToBbie CTpoKU. OqHO
13 Ha3HAYEHU U 3TON TUPEKTHUBBI — OMPEAETUTh ONHOOUTOBBIE NI MHOTOOM -
TOBBIC TTepekiodaren. @opMaT TUPEKTHBHI:

nmMsg RECORD umda-nona:umpuHa [=BbipaxeHune] [, ... ]

WMs AMpeKTUBBI M UMEHA T0JIeil MOTYT OBITh JIIOOBIMU YHUKAIbHBIMU
uneHtudpukaropamu. Ilociae Kaxkaoro MMeHU IOJIS ciienyeT aABoeToune (:) u
pas3mMep 1oJig B OUTax, KOTOPOE MOXET OBITH OT 1 10 16 GuUT.

JI1060ii pazMep moJist 40 8 OUT MPENCTaBISIETCSI BOCEMbIO OUTaMHM, a OT
9 mo 16 GUT — MpeAcCTaBsIETCs] IIECTHAALATHIO OUTAMU, BHIPOBHEHHBIMU
crpasa (ecii He0OOXOIUMO).

HomomnutensHo kK gupektuBe RECORD wumelorca omepatopsl
WIDTH, MASK u ¢akrop casura. Mconb3oBaHue 3TUX OIIepaTOPOB II03BO-
JIsIeT U3MeHSITh onpeneiaeHue nupeKTuBel RECORD 6e3 n3amMeHeHnss KOMaHII,
KOTOpBIe MMeIOT cchlIkM Ha nupekTuBy RECORD.

Oneparop WIDTH

Omneparop WIDTH Bosspamaer uncio 6utos B qupektuse RECORD
WJIU B OJTHOM U3 €€ TTOJIEN.
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dakTop caBura
[Mpsimas ceblika Ha aieMeHT B RECORD, Hanpumep:

MOV CL,BIT2

B JIEWCTBUTEILHOCTA HE MMEET OTHOIICHMS K comepxumomy BIT2.
BmecTo sToro AccembGiep reHepupyeT HEOCPEACTBEHHBIN OIepaH], KOTO-
PBIiA COAEPXKUT «(DAKTOP CABUTA», TIOMOTAIOIIMIA U30JIMPOBATh HEOOXOIMMOE
moJie. HemocpeacTBeHHOE 3HAUCHUE TIPEICTABISIET COOOM YMCI0, Ha KOTOPOe
HeobxoauMo cnBuHyTh BIT2 n1s BeipaBHUBaHMS CIIpaBa.

Oneparop MASK

Oneparop MASK Bo3BpailiaeT «Macky» U3 eIMHUYHBIX OUTOBBIX 3Ha-
YeHUI, KOTOPbIE MPEJACTABIISIIOT CIeU(MUIIMPOBAHHOE T0Jie, UHBIMU CJIOBa-
MM, OTIPENIE/ISIIOT OUTOBBIE MO3UIIMK, KOTOPbIC 3aHUMAET TOJIE.

BbipaBHMBOHME
OrnepaH BEIpaBHUBAHUS OIpenesseT HayalbHYI0 TPAHUIly CeTMEHTa,
Hampumep

PAGE = xxx00

PARA = xxxx0 (rpaHuua no ymonyaHwuo)
WORD = xxxxe (4eTHaa rpaHuua)

BYTE = xxxxx

roe X — Jobas IIecTHaauaTepuyHas Iudpa, € — 4JeTHas IIeCTHaI-
HaTepuyHasi uudpa.

O6beauHeHue

Onepann o0beIMHEHUS YKa3blBaeT cioco0 00pabOTKU CerMeHTa, Ipu
KOMITOHOBKE:

0 NONE: 3nauenue 1o ymonuaHuto. CerMeHT TOJKeH ObITh
JIOTUYECKU OTIENIEH OT APYTUX CETMEHTOB, XOTS (DM3MIECKU OH
MOXeT OBITb CMeXXHBIM. [Ipenronaraercs, 4To CETMEHT UMeeT
CcOOCTBEHHBIN 0a30BbIN agpec;

a PUBLIC: Bce PUBLIC-cerMeHTBI, UMEIOIIYE OJMHAKOBOE
MMS U KJIacC, 3arpy>KaloTcss KOMIIOHOBIIUKOM B CMEXHbBIE
obacTtu. Bce Takie cerMeHThI MMEIOT OJMH OOIINIT 6a30BBIN
azpec;

0 STACK: Jlns komnoHoBiuka onepana STACK aHanornuen
onepanay PUBLIC. B n1060ii KOMITOHyeMOIi ITporpaMme
IIOJKEH OBITh OIpeesIeH Mo KpailHeil Mepe OIH CErMEHT
STACK. B ciyuyae, ecinu 00bsIBIIEHO 00Jiee OTHOTO CTEeKa, TO
CTeKOBHBII yKa3aresb (SP) ycraHaBiauBaeTcs Ha Hayauno
MEePBOTO CTEKA;
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O COMMON: Ong cermentoB COMMON ¢ on1MHaKOBBIMUT
MMEHaMU U KJlaccaMyu KOMITOHOBIIMK YCTaHABIUBAET OJUH
o0t 6a3oBelii agpec. [1py BBIMOTHEHUN TIPOUCXOAUT
HaJIOXXEHME BTOPOTo cerMeHTa Ha rnepBbiii. Pazmep ob1eit
00J1aCTH OMpeNesieTCsl CaMbIM IJTMHHBIM CETMEHTOM;

a AT-naparpad: [Taparpad gomkeH ObITh OnpenesieH
TpeIBapuTeNIbHO. JJaHHBIN orepaH 00ecIeYnBaeT
onpeesieHe METOK U TIePeMEHHBIX IO (DMKCHUPOBAHHBIM
ajipecaM B (GPMKCUPOBAHHBIX O0IACTSAX MTAMSITH, TAKUX, KaK
ROM wuu Tabnniia BEKTOPOB MpepbIBaHUI B MJIAAIINX
ampecax TaMsITH.

Kaacc

Onepax—m KJj1acC MOXET COACPXKAaTb Joboe IIpaBUJIbHOC MMM, 3aKJII0-
YEeHHOE B OMMHOYHbIE KaBbIYKU. JlaHHBIN orI€paHa UCITOJb3YETCA KOMITIOHOB-
IMUKOM 1A O6pa60TKI/I CEIMCHTOB, UMCIOIIUX OJIMHAKOBBIC UMECHA U KJIACChI.

TunuunasiMu puMepamu saistotcs kinacesl 'STACK' u 'CODE'.

AvnpekTtusa STRUC

Hupextua STRUC obGecrieunBaeT onpeaeacHUe pa3anyHbIX MOJIeH B
BUJIE CTPYKTYpHI. JlaHHAasi AMPEKTUBA He MOIAEPXKUBAETCS B MAJIOM acceMoie-
pe ASM.

dopMar IUPEKTUBHI:
MmMa-cTpykTypsl STRUC
[onpepenenue nonen paHHbX] ...
Mma-cTpykTyps ENDS

CTpyKTypa HauMHaeTcsl COOCTBeHHBIM MMeHeM B aupektuBe STRUC u
3aBEpLIACTCSI TAKUM K¢ MMeHeM B nupektuBe ENDS.

AcceMOiiep 3amMCBIBaeT MOJsl; ONpPEAETIeHHBIE B CTPYKType, OJHO 3a
JIPYTUM OT Havyajla CTPYKTYPHI.

IMpaBuIBHBIMU OTlepaTOpaMU OIpeneieHusl Toseit sBistoTes: DB,
DW, DD u DT c ykazaHnueM nMeH uiu 6e3 HUX.
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&5

CnpaBOYHUK MO KOMAHACOM S13bIKQ
Accembaepa

O603HOYEeHNe perucTpos

KomaHpl, MCTIOJIB3YIOIINe PETUCTDP, MOTYT COIepXKaTh TpU OUTa, yKa-
3BIBAIOIIMX Ha KOHKPETHBIN PETUCTP, U OOUH OUT «W», OTNIPENeISIONInii pa3-
Mep peructpa: 6alT wim ciaoBo. KpoMe Toro, Juiilb HEKOTOpPbIE KOMaHIbI
00eCIeunBaloT TOCTYM K CETMEHTHBIM PErMCTpaM.

bant cnoco6a appecauun
BaiiT crocoba ampecannu, eciayd OH IIPUCYTCTBYET, 3aHUMAET BTOPOM
0aliT MAILIMHHOTO KoJa M COCTOUT U3 CIICAYIOIINX TPEX JICMEHTOB:

1) mod — ABYXOMTOBOrO KoJia, UMEIOIIero 3HaueHus 11 /1 CChIIKYU Ha
peructp 1 00, 01 1 10 119 CCHIIKM Ha MaMSITh;

2) reg — TPeXOMTOBOTO yKa3aTesl peTucTpa;

3) r/m — TpexOMTOBOTO yKa3aTeJIsl peTUCTpa WY MaMsITH (I — PerucTp,
m — aJpec MaMsITH).

Kpome Toro, mepBhIif GaiiT MAIITHHOTO KOIa MOXET comepKaTh OWT
«@», KOTOPBIi yKa3blBaeT HaMpaBJeHUe NMOTOKa MEXIy orepaHaoM | u ore-
paHaoM 2.

Butel MOD
JIBa 6uta mod omnpeaesaioT aapecaluio PerucTpa Wi maMsTy.

Butbl REG
Tpu 6uTa reg (BMecTe ¢ OUTOM W) OTNPENEsISTIOT KOHKPETHBI BOCHMU--
WY IECTHAIIATUOUTOBBIN PErucTp.

Butbl R/M
Tpu 6uta r/m (perucTp/maMsiTh) COBMECTHO ¢ OMTamMu mod onpeaensi-
0T CITOCO6 apecaru.
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KomaHAbI B AADABUTHOM NOpPSAKE

addr

azipec namsITu
addr-high

MepBBIi OalT agpeca (cTapInii)
addr-low

JIEBBIM (MJIaAIIMIA) OaiT ampeca
data

HerocpenCcTBeHHbIM onepaH (8 6ut mpu w=0 1 16 out ipu w= 1)
data-high

MpaBblii (cTapiiuit) 6aliT HEMOCPEACTBEHHOTO OTepaHaa
data-low

JIEBBIM (MJIQAIINIA) OalT HEMOCPEACTBEHHOTO OIlepaHaa
disp

cMeleHre (OTHOCUTEIbHBIN afpec)
reg

CChUIKA Ha PETUucTp.
AAA

Koppexuusg ASCII-¢gopMmara mis1 ciioxkeHust

Onepauusa: Koppektupyer cymmy nByx ASCII-6aiiToB B peructpe AL.
B ciyyae, eciv nipaBble yeThipe 6uTa peructpa AL umeroT 3HaueHue 6osblie 9
wu ¢aar AF ycraHosieH B 1, To komanga AAA npubasisieT K peructpy AH
enuuuily u ycraHasiaupaet ¢uiaru AF u CF. Komanaa Bcerna ouuninaeTr 4eThl-
pe neBbIX 6uTa B peructpe AL.

Daaeu: Komanna BosaeiictByet Ha hiaru AF u CF (¢rarm OF, PF, SF
u ZF He orpenesieHsl).

Obsexmubtii k0d: 00110111 (6e3 orepaHIoB).
AAD
Koppexius ASCII-dpopmara mist neneHust

Onepauusa: Koppekrtupyer ASCII-Bennuunbl p1s1 aeneHus. Komanma
AAD ucnonb3yercs Iepen AeJeHUEM HeyNaKOBAaHHBIX AECSITUYHBIX YucCes B
peructpe AX (ymansiet Tpoiiku ASCII-kona). DTa KoMaH1a KOPPEKTUPYET Je-
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JIUMOE B IBOMYHOE 3HaYeHUe B peructpe AL /i mocieayoliero JBOMYHOro
nejaeHus. 3aTeM yMHoXaeT cofepxxumoe peructpa AH Ha 10, mpubabiser pe-
3yJAbTaT K comepxumMomy peructpa AL u ouminaer AH. Komanga AAD He
HMIMEET OlepaHIOB.

Daaeu: Komanna sBosneiictByet Ha djiaru PF, CF, ZF (¢pnaru AF CFu
OF He ompenesneHbl).

Obsexmubui k00: |11010101j00001010].

AAM
Koppexmus ASCII-¢popmara mist yMHOXKESHUS

Onepauusa: Komanga AAM ucnoib3yeTcs I KOpPeKLMU pe3yabTaTa
YMHOXEHMSI IBYX HEYNaKOBaHHBIX NECATUYHBIX uKcesa. KomaHma aeaut co-
nepxumoe peructpa AL Ha 10, 3anucbeiBaeT yacTHoe B perucTp AH, a ocratok
B peructp AL.

Daaeu: Komanma Bo3neiictByet Ha dnaru PF, SF u ZF (dmaru AF CF
u OF He omnpenenieHsr).

Obsexmubui k00:|11010100]00001010| (6e3 omepaHmoB).

AAS
Koppexius ASCII-dopmara st BelunuTaHust

Onepayusa: KoppektupyeT pasHocTb nByx ASCII-6aiiToB B peructpe
AL. B ciy4gae, ecinu mepBble YeThIpe OMTAa MMEIOT 3HaYeHHe OOJble 9 min
(mar CF ycraHosieH B 1, To KoMaHma AAS Berauraet 6 u3 peructpa AL u 1 u3
peructpa AH, dnaru AF u CF ripu aTom ycranasiuBalorcs B 1. Komanna Bce-
IIa OYMIIAET JIEBBIE YeThIpe OuTa B peructpe AL.

Daazu: Komanaa BosaeiictByeT Ha duiaru AF u CF (¢paaru OF PF SF
u ZF He onpeelieHbl).

Obsexmubuii k0d: 00111111 (6e3 onepaHnoB).
ADC
CJ1I0XeHUe C ITEPEeHOCOM

Onepayusa: OGbIYHO UCTIONB3YETCS TIPU CJI0XKEHUU MHOTOCJIOBHbBIX BE-
JIMYWH I y9eTa OMTa TepernoHeHUsT B TIocenyomux (asax onepaunu. B
cinyyae, ecnm ¢paiar CF ycranosieH B 1, To komanga ADC cHavana mprbaBiisi-
et 1 k onepanay 1. Komanna Bcerna mpubasisier ornepaHy 2 K onepaHay |1,
aHajioruuHo KomaHzae ADD.

Daazu: Komannaa posaeiicteyet Ha ¢iaru AF, CF, OF, PF, SFu ZF.
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ADD
CnoxeHue ABOUYHBIX YHCEI

Onepauus: TpubGasisieT omuH OANWT WM OXHO CJIOBO B ITAMSITH, PETUC-
Tpe WIM HETTOCPEACTBEHHO K COACPKMMOMY PETUCTPA MW MPUOABISET OTUH
GalT WY CIIOBO B PETUCTPE MJIM HETTOCPEACTBEHHO K TIaMSITH.

Daazu: Komanpaa Bosaeiicteyer Ha ¢iaru AF, CF, OF, PF, SFu ZF.

AND
Jlormueckoe U

Onepauusa: KoMmaHnaa BBIIIOJHSET MOPa3psSiAHYI0 KOHBIOHKINIO (1) 61-
TOB ABYX onepaHmoB. OnepaHbl MPEACTaBISIOT CO00I OMHO- WM IBYX0aliTO-
Bbl€ BEJIMUMHBI B PETUCTPE UMY MaMiITH. BTopoil onepaHa MOXeT conepKaTb
HerocpencTBeHHble naHHbie. Komanma AND npoBepsieT ABa omepaHaa Io-
pas3psiiHo. B ciydae, eciu nBa mpoBepsieMbIX OUTa paBHBI 1, TO B IEPBOM OIle-
paH/e ycTaHaBIMBAETCsl EAMHUYHOE 3HAaUeHue OUTa, B IPYTUX CIydasx — Hy-
JIeBOe.

Daazu: Komanna BosnevictyeT Ha piarn CF, OF, PF, SF u ZF (dnar
AF He onpeneneH).

CALL
BrI30B TIpolIe Iy phI

Onepayusa: BoINoHSIET KOPOTKUN WA JJIMHHBIN BBI3OB TPOLIEIYPHI
IIJISI CBSI3M TTOATIporpaMM. JIJist Bo3BpaTa U3 Imporienyphl MCITOIb3yeTCS] KOMaH-
na RET. Komanga CALL ymeHbIaet cogepxxumoe SP Ha 2 1 3aHOCUT B CTeK
anpec cienytoieir komaHasl (13 IP), a 3atem ycranasiuaer B peructpe [P
OTHOCHUTEJIbHBIN afapec mpouenypsl. Briocneacrsuu komanna RET ucnonssy-
eT 3HaueHue B cTeKe J1s1 Bo3Bpara. CylecTByeT yeTbipe Tuia KomaHasl CALL
IIJISI BbI30Ba BHYTPU CeTMEHTa U MeXIy cermeHTamu. KoMaHma MexXcerMeHT-
HOTO BBI30Ba CHadayia yMmeHbIIaeT SP, 3aHocuT B cTek agpec u3 perucrpa CS,
a 3aTeM 3arpykaeT B CTeK BHYTPUCETMEHTHBIN yKa3aTellb.

Daazu: He mensiorcs.

CBW
[peobpazoBaHue GaiiTa B CJIOBO

Onepauusa: Paciivpser ogHoGaiiToBoe apupMeTUYECKOe 3HAUCHHUE B
peructpe AL no pa3mepos cioBa. Komanma CBW pa3mHoXaeT 3HAaKOBBI OUT
(7) B peructpe AL 1o Bcem butam peructpa AH.

Daazu: He mensiorcs.

Obsexmubtii kod: 10011000 (6e3 orepaHnoB).
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CLC
Copoc ¢uara nepeHoca

Onepayusa: YcranapnuBaeT 3HaueHue ¢iara repeHoca, papHoe 0, Tak
yTo, HanmpuMep, KomaHaa ADC He mipubaBinsieT enuHUYHbBIN OuT. KomaHna
CLC He nMeeT oIepaHIoB.

Daaeu: Komanaa o3aeiictByet Ha iar CF (ycrtanaBnusaercs B 0).
Obsexmubtii kod: 11111000.

CLD
Copoc ¢uara HarpaBlieHUs

Onepayusa: YcraHaBauBaeT 3HaueHue ¢iara HaripapjieHus1, paBHoe (. B
pe3yJbTaTe Takue CTPOKoBhIe orepanni, Kak CMPS mim MOVS o6pabaTeiBa-
10T IaHHbIE CJIeBa HAIPaBo.

Daazu: Komanaa Bosaeiicteyet Ha duiar DF (ycranasnuBaercs B 0).
Obsexmubtii k0d: 11111100 (6e3 orepaHaoB).

CLI
Co6poc ¢uara npepbIBaHUS

Onepauyusa: 3atipeniaeT MacCKUpyeMble BHEIITHKME TIPEPhIBAHMSI TI0 TIPO-
neccopHoit mmHe INTR mocpencTBOM ycTaHOBKY 3HaUeHHMS (hjiara mpepbiBa-
Hus [F B 0.

Daaeu: Komanga Bo3neiictByeT Ha utar IF (ycranaBmmuBaetcs B ().
Obsexmubtii k00d: 11111010 (6e3 onepaHIoB).

CcMC
[Nepexmiouenue ¢ara mepeHoca

Onepauua: Nuseptupyer daar CF, To ecTb, Ipeodpa3yeT HyJIeBOe 3Ha-
yeHnue ¢uara CF B equHUYHOE 1 HA0OOPOT.

Daazu: Komanga BosneiictyeT Ha puiar CF (uHBepTHpYETCS).
Obsexmubtit kod: 11110101 (6e3 onepaHmoB).

CMP
CpaBHeHUE

Onepauusa: CpaBHUBAET COAEPXMMOE JIBYX ToJieit naHHbIX. PakTruec-
k1 KomaHna CMP BerunTaeT BTOpPOM OmepaH] U3 IMEPBOro, HO COAEPKUMOE
nosieit He u3MeHsieT. OnepaHabl JODKHBI UMETh OMWHAKOBYIO UTMHY: GalT
wim ciioBo. Komanma CMP MoxXeT cpaBHUBaTh COAEPKMUMOE PETUCTPa, aMsI-
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TWU WJIN HEMOCPECACTBEHHOC 3HAYCHUEC C COACPKMMBIM PErucTpa; nin coacp-
2KMMO€ pEeructpa Uin HEIoCpEeACTBEHHOC 3HAYCHUE C COACPXKMMBIM IMaMATHU.

Daaeu: Komanna Bosneiictsyet Ha ¢utaru AF, CF, OF, PF, SFu ZF.

CMPS/CMPSB/CMPSW
CpaBHEHHE CTPOK

Onepauusa: CpaBHMBAIOT CTPOKM JIFOOON JIMHBI. DTUM KOMaHIaM
o0b1yHO nipeniiectyeT npedukc REPn, nanpumep REPE CMPSB. Komanna
CMPSB cpaBHuBaet namsath 1o 6aiitam, a komanga CMPSW — 1o cnoBam.
[lepBrIit oriepan 3TUX KOMaH aapecyeTcst peructpoBoit mapoii DS:SI, a BTo-
poii — peructpoBoii apoi ES:DI. B ciyuae, ecnu ¢par DF ycranosnen B 0,
TO CpaBHEHUE MPOUCXOIUT cieBa HanpaBo, peructpsl SI u DI mpu aTom yBe-
JIMYMBAIOTCS ITOC]Ie KaXnoro cpaBHeHMs. B ciaydae, eciu ¢par DF ycranos-
JIeH B 1, TO cpaBHEHME TTPOMCXOAUT CIipaBa HajieBo, a peructpbl SI u DI ipu
9TOM YMEHBIIAIOTCS TOC/IE KaX/I0ro CPAaBHEHMSI.

Daazu: Komanpga Bosaeiicteyer Ha ¢iaru AF, CF, OF, PF, SFu ZF.

Obsexmubui k0d: 101001 1w.

CwWD
IIpeoGpazoBaHue cllOBa B IBOMHOE CIOBO

Onepauusa: Paciupsier apudmeTrndeckoe 3HaueHue B peructpe AX 10
pa3MepoB JABOMHOrO cJioBa B peructpoBoii mape DX:AX, ny0aupyst Ipu 3ToM
3HaKoBbIN OUT (15-11 6uT B peructpe AX) yepes peructp DX. OOGbIYHO uC-
MOJIb3YETCS IS MOJTydeHUs 32-0UTOBOTO AEJTUMOTO.

Daazu: He meHs1oTCs.

Obsexmubtii kod: 10011001 (6e3 orepaHIoB).

DAA
JecaTruuHas KOPPeKLUUs Ul CIIOXEHUS

Onepauusa: KoppekTupyet peayabTar cioxeHus: n1syx BCD (mecsartuu-
HBIX YITaKOBaHHbBIX) 2JIeMEHTOB B peructpe AL. B ciyuae, eciiu yetbipe npa-
BbIX OMTa UMEIOT 3HaUeHue 6oblie 9 unu duar AF ycraHosieH B 1, To KoMaH-
1a DAA npubasnser 6 K peructpy AL u ycranapnuBaet ¢uar AF. B ciydae,
ecau peructp AL conepxut 3HaueHue 6osblie, yeM 9F, wiu ¢uar CF ycra-
HoBJieH B 1, To komanaa DAA nipu6asnsier 60H k peructpy AL u yctaHaBIu-
Baet ¢puiar CF.

Daaeu: Komanna BosaeiictByer Ha ¢uiaru AF. CF, PF, SF u 2F (dnar
OF Heorpenenen).
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Obsexmubtii kod: 00100111 (6e3 orepaHIOB).

DAS
JecaTuuHas KOPpeKUUs Ul BBIUUTaHUS

Onepauus: KoppeKTrpyeT pe3yabTaT BerantaHust 1syx BCD (mecsTiy-
HBIX YIIaKOBaHHBIX) yucell B peructpe AL. B cirydae, eciv yeThipe mpaBbix -
Ta UMEIOT 3HaYeHue 6oblie 9 unu diar AF ycraHosseH B 1, To Komanaa DAS
Beiuntaet 60H u3 perucrpa AL u yctanasiausaeT ¢uiar CF.

Daacu: Komanna Bosnerictyet Ha dutaru AF, CF, PF, SFu ZF.
Obsexmubtii k0d: 00101111 (6e3 orepaHIoB).

DEC
JlexkpemMeHT

Onepauyusa: Beiuvtaer 1 13 0aiiTa Win clIoBa B PETUCTPE WIK B ITAMSTU
Hanpumep DEC CX.

Daazu: Komanga Bo3nevictyeT Ha piaru AF, OF, PF, SFu ZF.

DIV
JleneHue

Onepauus: BuimomHseT AeieHne 6e33HakoBoro neaumoro (16 wmm 32
6uT) Ha 6Ge33HAKOBBIN MeuTelb (8 v 16 6uT). JIeBBIif eMUHUIHBIN OUT pac-
CMaTpuBaeTcsl Kak OUT AaHHBIX, & HE KaK MUHYC JJIs OTPULIATEbHbBIX YMCElL.
Hnst 16-6UTOBOTO NEIeHUs IeTMMOE JOJKHO HAXOOUThCS B peructpe AX, a 8-
OUTOBBIN IEJIUTETHL BO3MOXEH B perucTpe Wiu B naMmsiti, HarpuMmep DIV BH.
YacTtHoe ot aeneHus nojydaercs B peructpe AL, a octatok — B peructpe AH.
st 32-6GUTOBOTO IeJIeHUS JeIUMOE JIOJKHO HaXOAMThCS B PETUCTPOBOM Ma-
pe DX:AX a 16-OMTOBBIl IeUTETh BO3MOXEH B PETUCTPE WU B TIaMSITH, Ha-
npumMep DIV CX. YacTtHoe OT AeseHus morydaeTcst B peructpe AX, a 0CTaToK
— B peructpe DX.

Daazu: Komanaa Bosaeiicteyer Ha ¢uaru AF, CF, OF, PF SF u ZF
(Bce HE OIpeaesICHBI).
ESC

INepexioueHre Ha COMPOIIECCOP

Onepauusa: ObecrieynBaeT UCIIOIb30BAHUE COMPOLIECCOPA TSI BHITION -
HeHus cneluanbHbIX onepanuii. Komanma ESC nepenaeT B compoliieccop MH-
CTPYKIIMIO M OTIEPAH] IJIST BBHITIOJTHEHUST HEOOXOAUMOM OTIepalivy.

Daazu: He mensmiorcs.
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HLT
OcTaHOB MUKpOITpoLieccopa

Onepayua: [1pyuBOIUT TIPOLIECCOP B COCTOSIHME OCTAHOBA, B KOTOPOM
TIPOMCXOIUT OXUIaHWe pepbiBaHus. [1pu 3aBepmennn Komanasl HLT peru-
ctpet CS:1P yka3piBaloT Ha cieayonryo KoMmaHay. [1pr BO3BHUKHOBEHUH TIpe-
PBIBaHUSI TTPOLIECCOP 3amuChiBaeT B cTeK peructpbl CS u [P u BbImoHseT noj-
porpamMmy o6paboTkm mpepbiBaHus. [Ipw Bo3BpaTe M3 TOAIPOTrPaMMBI
komaHna IRET BoccranasnuBaer peructpel CS u [P u3 creka u ynpasneHue
repemacTcsa Ha KOMaHAy, cleayonyio 3a komangoir HLT.

Daazu: He Mensiorcs.

Obsexmubtii kod: 11110100 (6e3 oriepaHIoB).

IDIV
Lenoe neaeHune 3HaKOBBIX BEIUYUH

Onepauus: BHITIOTHSET IeeHre 3HaKOBOTO Aeaumoro (16 wiu 32 6uT)
Ha 3HAKOBBIi1 nenTenb (8 uav 16 6ut). JIeBblit eTMHUYHBINM OUT paccMaTpuBa-
€TCS KaK 3HaK MUHYC JUISI OTPULIATENIBHBIX uKcell. st 16-6uToBOro AeieHUs
JIeJIMMOE TOJIKHO HAXOIUThCS B peTUcTpe AX, a 8-OUTOBBIN IeJINTEIb BO3MO-
>K€H B pervctpe win B naMstu, Hanpumep IDIV DL. YactHoe ot neneHus mo-
JydaeTcs B peructpe AL, a octatrok — B peructpe AH. /s 32-6uroBoro ne-
JICHUs JeJMMOe JIOJDKHO HaXOAUThCS B peructpoBoit mape DX:AX, a
16-6GMTOBBIN IETUTETb BOSMOXEH B PETUCTPE WJIU B MaMsATH, Harmpumep IDIV
BX. YactHoe ot neneHus nojydaeTcsl B peructpe AX, a OCTaTOK — B PErucT-
pe DX.

Daazu: Komanpaa osaeiicteyer Ha ¢iiaru AF, CF, OF, PF, SFu ZF.

IMUL
Lenoe yMHOXeHNE 3HAKOBBIX BETMIMH

Onepauusa: BeIoaHSIET yMHOXEHME Ha 3HAKOBBIA MHOXUTEb (8 MK
16 6ur). JIeBBIii eIMHUYHBIN OUT paccMaTpUBaETCs KaK 3HAK MUHYC TSI OTPHU-
LHateabHbIX yncen. s 8-OUTOBOro YMHOXEHUSI MHOXKMOE TOJDKHO Haxo-
IIUTHCS B perucTpe AL, a MHOXXUTENIb BO3MOXKEH B PETUCTPE WIK B TTaMSTH, Ha-
npumep IMUL BL. IlpousBenenue mnoaydaercs B peructpe AX. s
16-6GMTOBOrO YMHOXEHHS MHOXHUMOE JTOJDKHO HaXOAUThCS B pernctpe AX, a
MHOXUTEJIb BO3MOXEH B peructpe win B mamstu, Harpumep IMUL BX. I1po-
HU3BeACHME TT0Iy4JaeTcs B peructpoBoil mape DX:AX.

Daazu: Komanna BosaeiictByeT Ha (uiaru CF u OF (¢paaru AF PF SF
u ZF He ompenesieHsl).
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IN
BBop GaiiTa unu ciioBa U3 mopTa

Onepayusa: Tlepenaet u3 BBOIHOTO MOpTa OAMH 6aiiT B peructp AL nnu
nBa 6arita B peructp AX). I[Topt Kogupyercs Kak (pMKCUPOBaHHbBIM YUCIOBOM
omnepann (IN AX,mopt#) unu kak nepemerHast B peructpe DX (IN AX,DX).

Daazu: He mensiores.
INC
HukpeMeHT

Onepauyusa: Mpubasnset 1 K 6aiiTy UK CIOBY B perMCTPE UM B MaMsi-
1, Harpumep INC CX.

Daazu: Komanga BosnevictyeT Ha (piaru AF, OF, PF, SFu ZF.
INT
IIpepriBanme

Onepayusa: [1pepbiBaeT BBITIOJTHEHUE ITPOTPAMMBI U TIepeiaeT yrpasJie-
HHe TI0 omHOMY M3 256 ampecoB (BekTopoB TipepbiBaHus). Komanma INT BbI-
MOJTHSIET CJEAYIOlIee:

1) ymeHbInaet 3HayeHre SP Ha 2 ¥ 3aHOCUT B CTeK (hJIarOBbIil peTUCTp,
copaceiBaet ¢utaru IF u TF;

2) ymeHbIaeT 3HaueHue SP Ha 2 u 3aHocut peructp CS B cTek, crap-
IIee CJIOBO M3 BEKTOPA MpephIBaHUS TToMernaeT B peructp CS;

3) ymenbinaer 3HauyeHue SP Ha 2 u 3aHocut peructp IP B crek, muan-
111ee CJIOBO M3 BEKTOpa MpepbIBaHMS TToMeliaeTt B peructp IP.

Daazu: Komannga Bo3aeiictByet Ha iaru IF u TF.

INTO
[IpepriBaHme 110 TTEPETIOTHEHUIO

Onepauusa: TIp¥BOANT K NMPEPHIBAHUIO NMPY BO3HUKHOBEHUU TEPETON-
HeHus (¢paar OF ycraHosieH B 1) u BeinonHsier koManay IRET 4. Anpec noa-
MporpaMMbl 00pabOTKM MpephiBaHMS (BEKTOpP MpephIBaHWS) HAXOAUTCS IO
aapecy 10H.

Daazu: He meHsiorcs.

Obsexmubtit kod: 11001110 (6e3 onepaHmoB).
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IRET
Bo3Bpat u3 06paboTKu MpepbIBaHUS

Onepayusa: OGecrieurBaeT BO3BpaT U3 MOANPOTpaMMbl 00paOOTKH TIpe-
peiBanmsa. Komanma IRET BemoHsIeT caemytomee:

1) moMelaeT CJIOBO M3 BEpIIMHBI cTeKa B peructp [P u yBeauuuBaer
3HauyeHue SP Ha 2;

2) moMeIaeT CJI0BO U3 BepIIMHBI cTeka B perucTp CS u yBeamyuBaer
3HaueHue SP Ha 2;

3) moMeIIaeT CJI0BO M3 BEPIIMHBI CTEKa BO (DJIarOBBII PETUCTP U YBEJIH -
yuBaeT 3HaueHue SP Ha 2.

Daazu: KomaHma Bo3neCTBYeT Ha Bee (iiary.

Obsexmubtii kod: 11001111 (Ger onepaHaoB).

JA/JNBE
ITepexom 1o «BbILLE» WM «HE HIXKE WY PABHO»

Onepayua: Vicrionb3yetcs mnociie npoBepku 0€33HAKOBBIX JaHHBIX JJISI
repemxadn ypasieHUs 110 IpyroMy aapecy. B ciygae, ecimu ¢aar CF paBeH Hy-
Jo (Het epeHoca) u ¢diar ZF paBeH Hy/0 (He HyJIb), TO KOMaHaa Mpubagisi-
eT K peructpy P 3HaueHMe onepaHia (OTHOCUTEIbHOE CMEIIIEHHE) U BBITION-
HSIET TAKMM 00pa30M IIepexo/I.

Daazu: He mensiorcs.

JAE/JNB
ITepexon no «BbIlIE WX PABHO» WU «HE HUXE»

Onepauusa: Vicnonb3yercst mocjie MpoBepKu 0e33HAKOBBIX JAHHBIX IS
repeaavu yrpaplieHus 1o aApyromy aapecy. B cinydae, ecinu piiar CF paBeH Hy-
o (HeT mepeHoca), To KoMaHaa npubasisieT K peructpy 1P 3HaueHue ome-
paHaa (OTHOCUTEIbHOE CMEILEHNE) U BBIIIOJHSIET TAKUM 00pa3oM IIepexo/l.

Daazu: He meHsiorcs.

JB/JNAE
ITepexon o «HMXKe» UK «HE BBILIE WM PAaBHO»

Onepauua: Vicrionb3yetcs mociie mpoBepku 0€33HAKOBBIX JaHHBIX JJISI
IMepenauu ynpasneHust o apyromy anpecy. B ciydae, eciu dnar CF paBen
eauHuLEe (eCTh IEPEHOC), TO KOMaHaa IpubasiseT K peructpy IP 3HaueHue
ornepaHaa (OTHOCUTEIBHOE CMEIeHNE) W BBITTOJTHSIET TAKUM 00pa3oM Tepe-
XOI.
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Daazu: He mensiorcs.

JBE/JNA
ITepexon Mo «HUXeE WY PABHO» WIK «HE BBILLIE»

Onepauusa: Vicnonb3yeTrcsl nocje NpoBepKu 0e33HAKOBBIX JaHHbBIX IS
nepeaayu yrnpasieHus 1o IpyroMy aapecy. B ciyvae, ecnu daar CF pasen
enuHule (ecTb nepeHoc) wiu ¢iar AF paBeH enrHuIle, TO KOMaHaa pubaB-
JiseT K peructpy IP 3HaueHue onepaHaa (OTHOCUTENIbHOE CMEIIEHUE) U BbI-
TMOJIHSIET TAKUM 00Pa30oM Mepexo/.

Daazu: He mensiorcst.

JC

[Mepexox o mepeHocy

Onepauua: Unentnuna JB/JNAE.
JCXZ

[Tepexon no «CX paBHO HYJTIO»

Onepayusa: BuITIOMHSET Tiepeaaydy yrpaBJieHUs 110 yKa3aHHOMY B Ofle-
paHze ampecy, eciau 3HadeHUe B peructpe CX paBHoO Hymo. Komanma JCXZ
MOXET OBbITh MoJie3Ha B Havase 1ukiaoB LOOP.

Daazu: He mensiores.

JE/JZ
ITepexom 10 «paBHO» WUJIU TIO «HYJTIO»

Onepauusa: Victionb3yeTcsl mocje MpoBepKy 3HAKOBBIX UM O€33HaKO-
BbIX JAaHHBIX JJIs1 Miepefauy yIpaBieHUs 1o ApyroMmy aapecy. B ciyyae, eciu
(nar ZF paBeH enuHulie (HyJeBOe COCTOSIHKE), TO KOMaH/1a MpUOaBJIsieT K pe-
ructpy IP 3HaueHue onepaHga (OTHOCUTENbHOE CMEILIEHKWE) U BBIMOJHSIET Ta-
KMM 00pa3oM mepexo.

Daazu: He meHsiorcs.
JG/JNLE
Iepexon 1o «GoJbIIe» WU «HE MEHBILE WM PABHO»

Onepauus: Vicrionb3yeTcs mocjie MpoBePKHU 3HAKOBBIX JAHHBIX IS Tie-
penayu yrpasJeHuUs 1o Apyromy aapecy. B cinydae, ecau dmar ZF paBeH Hyi0
(He nynb) u ¢aaru SF u OF onuHakoBsl (06a 0 win o6a 1), To KoMaHaa MpU-
GasisieT K peructpy IP 3HaueHme omepaHaa (OTHOCUTEIBHOE CMEIECHKE) 1
BBITIOJTHSIET TAKUM 00Pa30M MepeXo/.

Daazu: He mensiorcs.
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JGE/JNL
[lepexon 1o «6oJblIe WK PABHO» WIN «HE MEHbILIE»

Onepauyusa: Vcnionb3yeTcst Mocjie MpoBEPKU 3HAKOBBIX JAHHBIX IS TIe-
pemauu yrpaBJjieHus To Ipyromy aapecy. B ciyuae, ecnu diaru SF u OF onu-
HakoBbI (06a 0 unu oba 1), To KomaHaa nipubasseT K peructpy [P 3HaueHue
orepaHa (OTHOCUTEIbLHOE CMEIIIEHNE) U BBITIOTHSIET TaKUM 00pa3oM Tepe-
XOI.

Daazu: He Mensiorcs.

JL/JNGE
[Mepexoxn 1o «MeHbILIE» WK «HE OOJIBIIE NI PABHO»

Onepauusa: Vicrionb3yeTcs nocjie MpoBEpKU 3HAKOBBIX TaHHBIX JJIsI Tie-
penauu ynpasJieHUs o apyromy aapecy. B ciydae, eciu paaru SF u OF pasz-
JIMYHBI, TO KOMaH1a pubasisieT K peructpy 1P 3HaueHue onepaHaa (OTHOCH-
TeJIbHOe CMEIIEHNE) U BBIMOIHSIET TaKUM 00pa3oM Mepexo.

Daazu: He meHstorcst.

JLE/ING

Ilepexon 1o «MeHbIIIe UM PAaBHO» WU «HE OOJIbILIE»

Onepauus: Vicrionb3yeTcs Tociie MPOBEPKK 3HAKOBBIX JTAHHBIX JIJIST TTe-
penayu yrpaBJIeHU 10 Apyromy aapecy. B ciydae, ecnmu ¢iar ZF paseH enn-
Hute (HyieBoe coctosinue) u dhaaru SF u OF paznuuHbl, TO KOMaHa TpudaB-

nsiet K peructpy IP 3HaueHue omepanma (OTHOCUTEIBHOE CMEIIEHHME) U
BBITIOJTHSIET TAKMM 00pa3oM Mepexo/l.

Daazu: He mensiorcs.
JMP
BbesycnoBHbIl TTepexos

Onepauusa: BuIMoHsIET Mepexo/l Mo yKa3aHHOMY aipecy IpH JIOOBIX
ycnoBusix. Komanna JMP 3anocur B peructp 1P HeoOxoaumblIit anpec repexo-
na. CymiecTByeT IIsITh TUIIOB KoMaHAbl JMP 11 nepenauu ynpaBiaeHUsI BHYT-
pY cerMeHTa WIM MeXIy cerMeHTaMu. [Ipu MexXcerMeHTHOM Tepexojie B pe-
ructp CS 3aHOCHUTCS TaKKe HOBBII CErMEHTHBIN apec.

Daazu: He mensiorcs.
JNC
Ilepexon eciiu HET nepeHoca

Onepauusa: Unentuuna JAE/JNB.
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JNE/JNZ
[Tepexo 1Mo «He paBHO» WY MO «HE HYJIb»

Onepayusa: Vicionb3yeTcst Mocjie TPOBEPKU 3HAKOBBIX JAHHBIX TSI TIe-
penauu yrpasieHUs 110 Apyromy aapecy. B ciyuae, ecinu ¢aar ZF paBeH Hyno
(HeHyneBOe COCTOSTHUE), TO KOMaHJa npubasisieT K peructpy IP 3HaueHue
orepaHja (OTHOCUTEIbLHOE CMEIEHME) M BBITIOJHSET TaAKUM 00pa3oM Tiepe-
XO[I.

Daazu: He mensiores.

INO
IMepexomn, eciu HET MEePETTOTHEHUS

Onepauua: Vicrionb3yeTcs il riepefadr YIpaBjieHUs Mo olpeneieH-
HOMY aJipecy rnocJje MpoBepKMU Ha OTCYTCTBUE NiepenoHeHus. B ciydae, eciu
(nar OF paBeH, Hy/10 (HET MepenoJHeHUS ), TO KOMaHAa MpUOaBIIsSIeT K peru-
ctpy 1P 3HaueHue omepaHaa (OTHOCUTEIbHOE CMEILEHWE) U BBITIOJHSIET Ta-
KMM 00pa3oM nepexo.

Daazu: He meHstorcs.

JNP/JPO
Ilepexon, ecay HET TAPUTETA WJIU NTAPUTET HEYETHBIA

Onepauusa: ITpyuBOIUT K Mepeaye yrpapaeHUs MO ONpPeNeIeHHOMY aJl-
pecy, eciu B pe3yJbTare omnepaluu oOHapyXeHO OTCYTCTBUE MapuTeTa WU
MapuTeT HeYeTHBIN. HeueTHBIN mapuTeT B JTaHHOM cJTy4ae O3HAvaeT, 4YTo B pe-
3yJIbTaTe ONepaliy B MIIAAIIMX BOCbMU OUTaX MOJYIeHO HeYeTHOE YUCIIO G-
ToB. B ciyuae, ecniu diar PF paBeH Hys10 (HeUeTHbIN mapuTeT), TO KOMaHaa
npubasisieT K peructpy IP 3HaueHMe onepaHaa (OTHOCUTENIBHOE CMEIEHKE)
¥ BBITIOJTHSIET TAKUM 0GPa30M MepeXO].

Daazu: He mensiores.
JHS
Ilepexon, ecau HET 3HaKa

Onepauus: TIpuBOIUT K Mepeaaye yrpapieHUs 1O ONpeaeIeHHOMY afl-
pecy, eciu B pe3yabTare olepaluiy MojydeH MoJIOXKUTEIbHBIN 3HaK. B ciyyae,
ecnu ¢aar SF paBeH Hymio (TToj1oXuTeabHOE), To KomMaHaa JNS nmpubasiseT K
peructpy IP 3HaueHue onepaHma (OTHOCUTEIbHOE CMEIEHKWE) U BBIIIOJIHSIET
TaKuM 00pa3oM Iepexo/l.

Daazu: He meHsiorcs.
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JO
[Tepexon 1o rnepenoTHEHUIO

Onepayusa: TIpyBoauT K TIepeaayue yrpaBaeHUs 110 OTIPeIeIeHHOMY al-
pecy, eciy B pe3yJsibTaTe onepaluu MoJydeHO COCTOsSIHME TieperoiHeHus. B
ciyyvae, ecnia iiar OF paBeH enuHuile (rnepenojiHeHue), To komanaa JO npu-
baBnsier K peructpy I[P 3HaueHue ornepaHna (OTHOCUTENIBHOE CMEIleHWE) U
BBITIOJTHSIET TAKMM 00pa3oM Mepexo/l.

Daazu: He MeHsiorcs.

JP/JPE
IMepexom, ecnu ecTh MAPUTET WU TTAPUTET YSTHBIMN

Onepauusa: TIpuBOAUT K Miepeaaye ynpapaeHUs MO ONpeaeIeHHOMY afl-
pecy, ecliv B pe3yJibTate onepaiuy oOHapyKeH YeTHbIN maputeT. YeTHbIi na-
pUTET B TAHHOM cJlyyae O3HayaeT, YTO B pe3yJbTaTe Oonepaluy B MJIAALINX
BOCBbMM OMTaX MOJYyYEHO YeTHOe Yrciio 6uToB. B ciayyae, ecnu ¢aar PF paBen
eauHule (YETHBIN MapuTeT), TO KOMaHaa npubasiser K peructpy IP 3Haue-
HUe ornepaHa (OTHOCUTEbHOE CMEIIeHE) U BBITIOJHSIET TAKUM 00pa3oM Iie-
pexof.

Daazu: He meHstorcs.

JS
Ilepexon mo 3HaKy

Onepauusa: lepenaet ynpapieHUs 10 ONIPeNeIeHHOMY alpecy, eCliv B
pe3yibTare orepaluu MoJaydeH oTpullaTesIbHbIN 3HaK. B ciyuyae, ecinu ¢uiar
SF paBeH eguHUIEe (OTpHUIIATENIBHO), TO KOMaHAa JS puOaBiIsieT K perucTpy
IP 3HaueHue onepaHaa (OTHOCUTEJIbHOE CMEIlIeHNEe) U BBITIOJTHSIET TAKUM 00-
pa3oM TepPeXo/I.

Daazu: He mensiorcs.
LAHF
3arpy3ka ¢iaros B peructp AH

Onepauusa: 3arpyxaeT 3HaueHue (aroBoro perucrpa B peructp AH.
Komanna LAHF 3aHocur npaBblii 6aiT 1aroBoro perucrpa B peructp AH B
cJeayloeM BUIe:

SZ + A » P » C (* o603Ha4aeT Heucnonb3yemeie OUTH)
Daazu: He mensiorcs.

Obsexmubtii kod: 10011111 (6e3 onepaHoB)
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LDS
3arpyska pernucrpa cerMeHTa JaHHbBIX

Onepayua: anuyanusupyeT HaYaJIbHBIN aapec CerMeHTa JaHHBIX U
ajipec CMEIIeHUS K TIepeMEeHHOM /T 0OecTieYeHUsT TOCTYyIa K JaHHOM Tiepe-
meHHOM. Komanma LDS 3arpyxaeT B He0OXOOUMEIE pEeTUCTPHI YeThIpe OaiiTa
u3 00JIaCTU TIaMSITH, COAEPXKAIlle OTHOCUTEIbHBIN alpeCc U CETMEHTHBIN afl-
pec. CerMeHTHBIN agpec momeniaeTcs: B peructp DS, a OTHOCUTENIbHBIN aapec
— B 110001 U3 O0IIMX WY MHAEKCHBIX PETMCTPOB WJIM B PETUCTPOBBIN yKa3a-
teb. Chemytolast KOMaH/Ia 3arpykaeT OTHOCUTEbHbIN aapec B peructp DI:

LDS DI, appec_namsTu
Daazu: He mensiores.

LES
33rpy31<a perucrpa A0IOJIHUTEJIbHOTO CCrMCHTA

Onepayusa: Hunmanu3upyeT HavdajJbHBIN aapec MOMOJHUTEIbHOTO
CEerMeHTa W aipec CMEIIEeHUS K MEepeMEeHHOM sl obecrieyeHusi JOCTymna K
JMIAHHOM TTIEPEMEHHOM.

Daazu: He meHstorcs.

LOCK
biioxurpoBKa IMHBI JOCTYNA K JAHHBIM

Onepayusa: 3atipeiaet Apyrum (CorpolieccopaM OJHOBPEMEHHO U3Me-
HATH 25meMeHTH JaHHbIX. Komanma LOCK mpexncrasisieT coboif omHOOaiTO-
BBIH MpeUKC, KOTOPII MOXKHO KOIMPOBATh HETIOCPEACTBEHHO Mepe1 T000
KoMaHnoii. JlaHHas orrepaiyst ITOChIJIaeT CUTHAJ B IPYTOM IPoIieccop, 3arpe-
111as1 UCTIOJIb30BAaHME JAHHBIX, ITOKA He OyIeT 3aBepllieHa CIeayolnas KoMaH-
na.

Daazu: He mensiorcs.

Obsexmubui kod: 11110000

LODS/LODSB/LODSW
3arpy3ka o1HO0alTOBOM UM ABYXOAUTOBOI CTPOKU

Onepauusa: 3arpyxaet U3 namsiTu oauH 6aiT B peructp AL miau oaHo
cioBo B peructp AX. Hecmotps Ha To, uto komaHna LODS BeinosiHsieT cTpo-
KOBYIO OIepaluio, HeT CMbIC/Ia UCTIOJb30BaTh ee ¢ npedrkcoMm REP. Peruct-
poBag mapa DS:SI anpecyer B namstu 6aiit (mis LODSB) win cioBo (st
LODSW), koTopsle 3arpyxatorcs B peructp AL unu AX coorBeTcTBeHHO. B
ciyuae, eciu daar DF paBeH Hys10, To onepanus npubasisier 1 (s 6aiita)
unu 2 (st cyioBa) K peructpy SI.
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B cnyuae, ecnu aar DF paBeH enuHulie, To onepanysl BblMUTaeT 1
(nna Gaiita) uau 2 (aas ciaosa) u3 peructpa Sl.

Daazu: He meHs10TCSL.

Obsexmubtii k00d: 1010110w (6e3 onepaHaoB).

LOOP
Hnkn

Onepauusa: YpapysieT BHITOJHEHUEM TPYMITbl KOMaH[, ONpeaeeHHOe
yucio pas. Jo Havana nukia B peructp CX JOKHO OBITh 3arpy*KeHO YHCIIO
BhIMTOHSIeMBbIX IMKII0B. Komanga LOOP HaxonuTcsl B KOHIIE LIMKJIA, IJIe OHA
yMeHbllIaeT 3HaueHue B peructpe CX Ha enuHuULly. B ciyyae, eciiv 3HaueHUe B
peructpe CX He paBHO HyJIIO, TO KOMaH/a MepeaaeT yrpaBieHue Mo aapecy,
yKa3zaHHOMY B onepaHe (ImpudasisieT K peructpy 1P 3HaueHue onepaHma); B
IIPOTUBHOM CJIy4ae yIpaBlieHUe IepenaeTcs Ha cienylolyio nocie LOOP ko-
MaHOy (IIPOUCXOIUT BBIXO U3 LIMKJIA).

Daazu: He meHsiorcs.

LOOPE/LOOPZ
Hukn, eciivi paBHO WY HYJIb

Onepauua: YnipaBisieT BBIIIOJTHEHUEM TPYIITBI KOMaH]I ONpeaeeHHOe
YUCJI0 pa3 Win noka ycraHosseH duar ZF (B enuHuuHoe coctosinue). KomaH-
np1 LOOPE/LOOPZ ananornunsl Komanae LOOP, 3a uckioueHueM TOro,
YTO TI0 3TMM KOMaHIaM ITUKJI ITPeKpaIaeTcs MO0 o HyJIeBOMY 3HAUCHUIO B
peructpe CX, 11060 1o HyJeBoMy 3HaueHUIO ¢iiara ZF (HeHyaeBOoe cocTos-
Hue).

Daazu: He meHs1orcs.

LOOPNE/LOOPNZ
Llyxi, eciu He paBHO WM HE HYJIb

Onepauus: YTpapJsieT BHITOJHEHUEM TPYIIITbI KOMaH[, ONpeaeIeHHOe
YHCJIO pa3 WM IoKa cOpomieH ¢uar ZF (B HylneBoe cocTosiHue). KomaHobr
LOOPNE/LOOPNZ ananornunsl KoManne LOOP 3a mckioueHreM TOTO,
YTO TI0 3TUM KOMaHAaM LIMKJI TIpeKpaliaeTcs Jubo 1Mo HyJIeBOMY 3HAUCHUIO B
peructpe CX, 1100 Mo eqTMHUYHOMY 3HaYeHuIo ¢iara ZF (HyiaeBoe cocTos-
HUE).

Daazu: He MeHsiorcs.
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MOV
[lepecbuika TaHHBIX

Onepayusa: [lepecbinaeT oquH 6ANT WIX OMHO CIOBO MEXJy perucrpa-
MU WIN MEXAY PETUCTPOM M ITAMSIThIO, a TAaKXKe TIepeaaeT HEITOCPEACTBEHHOE
3HaUYeHHE B peructp wind B namsath. Komanma MOV He MoXeT IiepenaBaTh
MaHHBIC MEXIY OBYMS aapecaMy IMaMsaTh (OIS 3TOM LEeIU CIYKUT KOMaHIa
MOVS). CymectByeT ceMb TUIIOB KoMaHAsI MOV.

Daazu: He mensiores.

MOVS/MOVSB/MOVSW
IMepechbuika CTPOKU OANT UM CTPOKHU CJIOB

Onepauusa: TepecbliaeT JaHHbIE MEXXy 00JacTIMU naMsIT. KoMaHabl
MOVS(B/W) o6bryHo rcnob3ytores ¢ npedukcom REP. Komanga MOVSB
repechLIacT J1r0oe unciio 6aitos, a KoMaHaa MOVSW — 11060¢e 4uco CIoB.
Iepen BeimosiHEHUEM KOMaH bl perucTpoBast mapa DS:SI noskHa anpecoBatb
HUCTOYHMK TepechbUIKM («OTKyIa») a peructponas mapa ES:DI — nonyuarenb
nepechUIku («kyna»). B cinydae, ecnu ¢aar DF paBeH Hy:o, To onepauus Ie-
pechuIaeT JaHHbIE ceBa HallpaBo U yBeanuuBaet peructpbl SI u DI. B cayuae,
ecnu ¢dar DF paBeH enrHulE TO orepaliys NepechbliaeT JaHHbIe ClipaBa Ha-
JIeBO U yMeHbIuaeT peructpol SI u DI.

Daazu: He meHs1oTCs.

Obsexmubtii k00: 1010010w (6e3 onepaHaoB).

MUL
bes3nakoBoe yMHOXeHUE

Onepayusa: YMHOXaET 0e33HAKOBOE MHOXMMOE (8 min 16 6uT) Ha Oe3-
3HAKOBBIM MHOXUTEND (8 mau 16 6uT). JIeBbIi eIMHUYHBIN OUT paccMaTpUBa-
€TCSl KaK OUT TaHHBIX, HO He KaK 3HaK MUHYC JIJISl OTpUIATEeIbHBIX yrce. st
§-0MTOBOTO YMHOXEHMSI MHOXMMOE TOJKHO HAaXOOUThCS B peructpe AL, a
MHOXKHUTEJIb BO3BMOXEH B peructpe win B namsatu, Haripumep MUL CL. Ilpo-
u3BeneHne monydaerca B peructpe AX. s 16-6UTOBOTO YMHOXEHUST MHO-
JKMMOE TOJIKHO HAXOJIUTHCS B perucTpe AX, a MHOXHUTETh BO3MOXEH B PeTH-
crpe wiu B mamsatu, Hanpumep MUL BX. IlpousBeneHue monydaeTcs B
peructpoBoii mape DX:AX.

Daazu: Komanna Bosaeiicteyet Ha diaru CF u OF (daaru AF, PF, SF
u ZF He onpeneneHsbr).
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NEG
M3MeHeHure 3HaKa yurcia

Onepauus: MeHsIeT TBOUYHOE 3HaAYEHUE U3 MTOJOKUTEIBHOTO B OTPH-
1aTeJIbHOE W U3 OTpUIIATeIbHOTO B TTosioxXuTeabHoe. Komanna NEG Bbrumc-
JIIeT IBOMYHOE JOTIOJTHEHHWE OT YKa3aHHOTO OIlepaH/ia; BEIUUTAET OTIepaH/T U3
HyJIA ¥ IpuoaBisgeT equHuIly. OrnepaHaIoM MOXeT ObITh OailT MU CJIOBO B pe-
TUCTPE VUIA B TIAMSTH.

Daazu: Komanpaa Bosaeiicteyer Ha ¢iaru AF, CF, OF, PF, SFu ZF.
NOP
Hert onepamum

Onepauusa: TTpyMeHsieTcs A5 yAaJIeHUs] UM BCTAaBKY MaIlMHHBIX KO-
JIOB WJIM JUISI 3a1ePKKU BbIMOJHEeHUs TporpaMMbl. Komanga NOP BbITOTHSI-
et onepanrio XCHG AX,AX, KkoTopast HIYero He MEHSIET.

Daazu: He MeHsmoTCo.

Obsexmubtii ko0d: 10010000 (6e3 onepaHaoOB)
NOT

Jlormueckoe HET

Onepauus: MeHsieT HyJIeBble OUTBI Ha eIMHUYHBIE 1 Ha0o60opoT. Omne-
pPaHIOM MOXeT ObITh OANT WU CIIOBO B PETUCTPE WJIU B ITAMSITH.

Daazu: He Mensiorcs.

OR
Jlormueckoe UJIN

Onepauusa: BrinionHsieT nmopa3psiaHyto ausbloHkunio (MJIW) nax 6ura-
MM OBYX ornepaHaoB. OriepaHIaMu sIBJISTIOTCSI OalThl MJIM CJIOBA B perucrpax
WX B TaMSITU, BTOPOI OTepaHl MOXET MUMETh HEMOCPEICTBEHHOE 3HAYEHME.
Komanna OR obpabaTeiBaeT orniepaHabl moouToBo. B ciyvae, eciau a060it 13
MPOBepsSIeMbIX OUT paBeH eIUHUIIC, TO OUT B orepaHie 1 CTAaHOBUTCSI paBHBIM
eMHUIIE, B IPOTUBHOM Cilydyae OUT B orepaHae 1 He U3MeHsIeTCS.

Daaeu: Komanna BosnerictyeT Ha piarm CF, OF, PF, SF u ZF (dnar
AF HeormpeneneH).

out
BriBop GaiiTa v cjioBa B MOPT

Onepauyusa: Tlepenaet B BBIBOIHOM MOPT OaiiT U3 peructpa AL wiu cno-
Bo u3 peructpa AX. Ilopt kogupyercst Kak (pUKCUPOBAHHEIN YMCIOBOM OITe-
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pann (OUT nopt#,AX) unu kak nepemeHHast B peructpe DX (OUT DX.AX).
IMpoueccopsl umeroT, kpome toro, Komanay OUTS (Output String — BbIBOI
CTPOKH).

Daazu: He meHstorcs.

POP

N3BiieueHue cioBa U3 cTeKa

Onepayusa: Tlepenaet cioBo (ITOMeIlIeHHOE paHee B CTeK) B YKa3aHHbIN
onepaHa. Pernctp SP ykasbiBaeT Ha TeKylllee CIOBO B BEpIIMHE CTEKa.
Komanma POP usBiekaeT c10BO U3 CTeKa U YBEJIMUMBAET 3HAYCHUE B PETUCT-

pe SP Ha 2. CymiectByeT TpM TiITa KoMaHabel POP B 3aBUCMMOCTH OT oniepaH-
J1a: OO PErUCTP, CETMEHTHBIN PETUCTP, CJIOBO B ITAMSITH.

Daazu: He mensiorcs.
POPA
H3BieueHune U3 cTeKa BCeX OOIIMX PETMCTPOB

Onepauusa: VI3BaekaeT U3 cTeKa BoceMb 3HaueHuil B peructpbl DI, SI
BP, SP, BX, DX, CX, AX B yKa3aHHOI MOCJIEA0BATCIbHOCTU 1 YBEJIMUUBAET
peructp SP Ha 16. Peructpbl 00BIYHO 3aIMMCHIBAIOTCS B CTEK paHee COOTBETCT-
Bytonieit komannoit PUSHA.

Daazu: He MeHsTIOTCS.

Obsexmubiii kod: 01100001 (6e3 onepaHIoB).
POPF

H3BieueHue daroB u3 creka

Onepauusa: Ilepenaer 6UTHI (IIOMEIIEHHBIE paHee B CTEK) BO (D1aroBbIit
peructp. Peructp SP yka3siBaeT Ha TeKyllee CI0BO B BepirHe creka. KomaH-
na POPF nepemaeT OUTHI U3 3TOTO ¢J10Ba BO (hJIarOBHIM PETUCTP 1 YBEINYMBA-
eT 3HayeHue B peructpe SP Ha 2. O6bsryHO koMaHga PUSHF 3anuceiBaer 3Ha-
yeHus uaroB B cTeK, a Komanaa POPF BoccranaBiuBaeT aTu iarm.

Daaeu: KomaHma Bo3neiicTByeT Ha Bce diary.

Obsexmubiii kod: 10011101 (6e3 orepaHIoB).
PUSH

3aHeceHMe ClIoBa B CTEK

Onepayusa: CoxpaHsieT 3HaUeHME CJIOBa (aipec WK 3JI€MEHT JaHHBIX) B
CTeKe IS TTOCIICAYIOIIEro NCIIoNb3oBaHus. Pernuctp SP yka3piBaeT Ha TeKy-
miee cioBo B BepinHe creka. Komanna PUSH ymeHbIIaeT 3HaueHME B peTH-
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ctpe SP Ha 2 1 mepenaeT cJI0BO U3 YKA3aHHOTO ONepaHIa B HOBYIO BEPIIHY
cteka. CymectByeT Tpu Thna KomaHabel PUSH B 3aBucuMocTH OT orepaHza:
OOIINI PETUCTP, CETMEHTHBIN PETUCTP WM CJIOBO B ITAMSTH.

Daazu: He meHs1oTCS.

PUSHA
3aHeceHMe B CTEK BCEX OOLINX PETUCTPOB

Onepayusa: 3anvchiBaeT B CTEK BOCEMb 3HaUeHUU peructpos AX, CX,
DX, BX, SP, BP, SI, DI B ykazanHoii mocjienoBaTeIbHOCTHA U YMEHbIIIAET pe-
ructp SP Ha 16. O6sryHO KoMaHma POPA mo3xe BOCCTAHOBUT 3TU PETUCTPHI
U3 cTeKa.

Daazu: He Mensiorcs.

Obsexmubiii kod: 01100000 (6e3 onepaHIOB).

PUSHF
3aHeceHue (1aroB B CTEK

Onepayusa: CoxpaHsieT 3HaueHus1 GJjaroB u3 (JaroBoro perucrpa B
cTeKe ISl TIOCTIeIyoIIero ucroiab3oBanus. Peructp SP ykasbiBaeT Ha Teky-
1mee ¢y1oBo B BepimHe cteka. Komannma PUSHF ymeHbliiaet 3HaueHue B peru-
crpe SP Ha 2 u nmepenaeT ¢iarv B HOBYIO BEpILIMHY CTeKa.

Daazu: He meHsiorcs.

Obsexmubtii kod: 10011100 (6e3 orepaHIoB).

RCLu1 RCR

Huknmnyeckuii CABUT BJIEBO uYepe3 MEePeHOC W LMKIUYeCKUM CIABUT
BIPABO yepe3 MepeHoc

Onepauusa: BbITIONHSIET HUKIMYECKUIA CABUT OUTOB (POTAlLlMIO) BJIEBO
uiu BripaBo yepe3 diar CF. JlaHHbIe onepaliid MOTYT BBITIOJHSTHCS B GaiiTe
WY B CJIOBE, B PErMCTPe WM B aMsATU. PoTalust Ha onuH OUT KogupyeTcsl B
KOMaHjie 3HaueHueM 1; porauusi 6osiee yeM Ha OAUH OUT TpeOyeT yKazaHUs
peructpa CL, xotopsiit cogepxut cuetdyuk. Jdnsa komanabl RCL 3HaueHue
(ara CF 3anuceiBaercs B 6uT 0, a. caMmblii JIEBbI OUT 3amuchIBaeTCs Bo dhar
CF; Bce mpyrue outhbl casurarotcs Biaeso. s komanasl RCR 3HaueHue duia-
ra CF 3anuckiBaeTcs B caMblii JieBbIii OuT, a out 0 3anuceiBaercs Bo ¢uiar CF;
BCe Ipyrue OUTHI CABUTAIOTCS BITPABO.

Daaeu: Komanga BosneiictyeT Ha ¢utaru CF u OF.
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REP/REPE/REPZ/REPNE/REPNZ
[ToBTOp CTPOKOBOI1 OMEpalun

Onepayusa: TToBTOpsIET CTPOKOBYIO OTEPAIAIO OIPEAEIEHHOE YHUCIIO
pa3. Mcrnonbs3yercs B kadecTBe mpeduKca MOBTOPEHUS TEpe CTPOKOBBIMU
komaHgamu CMPS, MOVS, SCAS, STOS. Cyetunk IOBTOpEHUI HOJLKECH
ObITH 3arpykeH B peructp CX 10 BBITIOJTHEHUS CTPOKOBOI KoMaH bl Oriepa-
uust ymeHblinaet peructp CX Ha | mpu KaXXaoM BBITIOJTHEHUM CTPOKOBOM KO-
Manabl. s npedukca REP onepanus moBTopsieTcs, moka conepkuMoe pe-
ructpa CX He pocturHer Hyas. Hns npedukca REPE/REPZ onepaius
noBropsiercs, moka peructp CX comepXuT HeHyaeBoe 3HaueHue u duar ZF
paBeH 1 (nyneBoe cocrosinue). Hns npedpukca REPNE/REPNZ onepariiust
noBropsiercs, moka peructp CX coaepXuT HeHyaeBoe 3HaueHue u duar ZF
paBeH 0 (HEHyJIEBOE COCTOSTHUE).

Daazu: OnpenensioTcsl COOTBETCTBYIOLIEH CTPOKOBOI KOMaH/IOM.

Obsexmubtii kod: REP/REPNE: 11110010 REPE: 11110011

RET
BosBpar u3 npoieaypsl

Onepayusa: Bo3Bpaiiiaet ynpanJieHHE U3 TIPOLIEAYPbI, BRI3BAHHOI paHee
komaHnoii CALL. Komanma CALL moxer nepenaBath ynpaBjieHUE BHYTPU
omHoro cermeHTa i Mexny cermeHTamMu. Komanma RET 3aHocur cioBo u3
BepILIMHBI cTeka B peructp IP u yBenmnuuBaeT 3HaueHue SP Ha 2. [Inst mexcer-
MeHTHOro Bo3Bpata komaHaa RET, kpoMe Toro, 3aHOCUT CJIOBO M3 HOBOIi1
BepILIMHBI cTeka B peructp CS u elie pas yBeanurBaeT 3HaueHue SP Ha 2. JTio-
6011 yucioBoit onepann koMaHabl (Hanpumep, RET 4) nmpubGasnsiercs K yka-
3arento creka SP.

Daazu: He mensiorcs.

ROL 1 ROR
Huxnnyecknii CIBUT BIE€BO M LIMKJINYECKUIA CIBUT BIIPABO

Onepayusa: BeInoHSIET UMKJIMYECKUI CIBUT OUTOB (POTALIMIO) BIIEBO
WU BIIpaBo. JIaHHBIE OTepaliiyi MOTYT BHITIOJHSThCS B O6aiiTe Uau B CIOBE, B
perucTpe Wiu B mamsiTy. PoTaius Ha OMMH OMT KOAMPYETCS B KOMaHIe 3HaUe-
HueM 1; poramus 60ojiee yeM Ha oguH OUT TpeOyeT yKazaHus peructpa CL, Ko-
TOpPBIN conepKUT cueTyurK. Jist komanasl ROL caMblii JIeBbIi OUT 3aIIMChIBa-
ercs B out 0; Bce apyrue OUTHI capuraiorcs BiaeBo. s komanasl ROR out 0
3aIMCHIBAETCS B CAMblii JIEBBIN OMT; Bce NPyrue OMTHI CABUTAIOTCS BITPABO.

Daaeu: Komannaa BosneiictByet Ha dyiaru CF u OF.
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SAHF
YcraHoBka ¢uiaroB u3 peructpa AH

Onepayusa: JlanHas komaH1a 00ecTieurBaeT COBMECTUMOCTD C TIPOIIEC-
copom 8080 st mepechlIKM 3HaUeHU I (raros u3 peructpa AH Bo darossrit
peructp. Komanaa SAHF niepecbutaet ornpezneneHHble OUTH U3 peructpa AH
BO (by1aroBbIii PETUCTP B CIIEAYIONIEM BUJE:

SZ + A » P » C (* o603Ha4aeT Heucnonb3yembie OUTH)
Daazu: He Mensiorcs.

Obsexmubtii kod: 10011110 (6e3 orepaHIoB)

SAL, SAR, SHL n SHR
CaBur BJI€BO WU BIIPaBO

Onepauyusa: BeinonHsIeT ¢ABUT OMTOB BJIEBO WM BIpaBo. JlaHHbIE ore-
paluy MOTYT BBITIOJIHATBCS B 0aiiTe UM B CJIOBE, B PETUCTPE WIM B TTaMSITH.
CnBur Ha OIMH OUT KOAMPYETCSl B KOMaH 1€ 3HaUeHUeM 1; caBUr 6osiee ueM Ha
onuH OuT Tpebyer ykazaHusl peructpa CL, KOTOpPBI COAEPXKUT CUETYMK
c/BUTA.

Komanma SAR BeImomHsIET apuMeTUIECKUIA CIBUT, KOTOPBIN YIUTHI-
Baet 3Hak caBuraemoro 3HaueHus. Komanasr SHL 1 SHR BeinonHstoT oru-
YeCKMIA CABUT U pacCMaTPUBAIOT 3HAKOBHIM OUT KaK OOBIYHBINA OUT HaHHBIX.
Komanna SAL BoinosnHsercs aHaiornyHo komanae SHL. Komanasl SAL u
SHL caBuraior O6MTHI BIIEBO OIpeAeICHHOE YMCIIO pa3 1 MpaBblii 0CBOOOXKIA-
IOLIMIACS OUT 3aITOTHSIIOT HYJIEBBIM 3HAUEHUEM.

Komanaa SHR cnBuraer 6uTthl BpaBo onpeaeaeHHOe YUCIO0 pa3 U Jie-
BbIif 0CBOOOXKAAIOIINIICSI OUT 3aMOJIHSIET HyJIeBbIM 3HaueHueM. Komanma SAR
CABUTaeT OUTHI BIPABO OINPENEICHHOE YUCIIO Pa3 U JIeBbIii 0CBOOOXKIAIOIIN -
csl OuT 3amoJiHsIeT 3HayeHueM 3HakoBoro outa (0 mau 1). Bo Becex ciyuasix
3HAUYeHUs1 OUTOB, BbIIBUTAEMBbIX 32 PA3PSIIHYIO CETKY, TEPSIIOTCSI.

Daaeu: Komanna BosnerictyeT Ha piaru CF, OF, PF, SF u ZF (dnar
AF He ompenesnieH).

SBB
Brryuranue ¢ 3aeMom

Onepayua: OOBIYHO WCTIONB3YETCS TPU BBIYUTAHUU MHOTOCIOBHBIX
JIBOMYHBIX BEJTMYWH TSI y4eTa eAMHUYHOTO OMTA MEePEeTroTHEHUS B TTOCTIENYIO-
meit daze onepanuu. B ciyuae, eciu ¢daar CF ycraHoBieH B 1, To KomaHaa
SBB cnavana Berumraer 1 u3 omepanza 1. Komanma SBB Bcerma Beramraer
oriepaHn 2 u3 onepanaa 1, aHagornuyHo komanae SUB.
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Daazu: Komannaa Bosaeiicteyer Ha ¢iiaru AF, CF, OF, PF. SF u ZF.

SCAS/SCASB/SCASW
Ilouck GaiiTa uau ciioBa B CTPOKE

Onepauusa: BbITONHSET MOUCK OMpeAe]eHHOro 0aiita wiu cjioBa B
crpoke. Jnsa komanabl SCASB HeoOXxonuMoe 3HaYeHUE 3arpyXaeTcsl B pe-
ructp AL, a iyist komanabl SCASW — B peructp AX. Perucrposas napa ES:DI
yKa3blBaeT Ha CTPOKY B MaMsTHU, KOTOpasi JOJKHA ObITh cKaHUpoBaHa. JlaH-
Hble KOMaHIbl 00bIYHO ucnojb3ytores ¢ npepukcom REPE unu REPNE. B
ciyyae, ecau daar DF paBeH Hymi0, TO ornepanusi CKaHUPYET MaMsTh ceBa
HampaBo 1 yBeanuuBaet peructp DI. B ciayuae, ecnu ¢gaar DF paBen enuHu-
11e, TO OMepalusl CKAaHUPYET MaMsITh CIIpaBa HaJieBoO U yMeHblaeT peructp DI.

Daaeu: Komanna Bosnerictyet Ha ¢utaru AF, CF, OF, PF, SFu ZF.

Obsexmubtii k00d: 1010111w (Ge3 orepaHIoB).

STC
YcraHoBKa (hyrara mepeHoca
Onepauyua: YcranapnuBaeT 3HaueHue para CF B 1.
Daazu: Komanga BosaeiictByet Ha ¢yar CF (ycTaHaBnmvBaeTcs B 1).
Obsexmubiii kod: 11111001 (6e3 onepaHaoB).
STD

YcraHoBKa (rara HanpaBiIeHUS

Onepauua: YcraHaBiuBaeT 3HaueHUe ¢ara HampasieHus B 1. B pe-
3yJIbTaTe CTPOKOBEIE oIepanuu, Takue, Kak MOVS wim CMPS, o6pabaTeiBa-
10T JaHHbBIE CITpaBa HAJIEBO.

Daaeu: Komanga Bozaeiictyet Ha duiar DF (ycranaBnuBaercs B 1).

Obsexmubuii kod: 11111101 (6e3 onepaHnos).

STI
YcraHoBKa (hrara pepbeIBaHUs

Onepayusa: Paspeliaer MacKupyeMble BHEIIHWE TIPEPBIBAHUS TIOCIIE
BBITIOJIHEHMSI CJIeYIONIel KOMaHAbl U yCTaHABIMBaeT 3HAUeHUs ara mpe-
peBanusa IF B 1.

Daaeu: Komanga Bosaeiicteyer Ha ¢uiar IF (ycranaBnuBaeTcs B 1).

Obsexmubtii kod: 11111011 (6e3 onepaHaoB).

500 YTO HY)XHO 3HOTb AASI CEMUHAPA

STOS/STOSB/STOSW
3anuch 0fHOOANTOBOM WK ABYXOATOBOI CTPOKU

Onepayusa: Coxpansier 6aiiT wiu cioBo B namsTu. [Ipu ucnonab3oBa-
Huu npedukca REP onepanus nydbaupyer 3HaueHue OGaiita Uiv cioBa orpe-
JIeJIEHHOE YMCJIO pa3, uTo JIeJiaeT ee yaoOHOM 11 OUMCTKY 00JIacTel MaMsITH.
Hns xkomanasl STOSB HeoOxonumbiit 6aliT 3arpyxaercs B peructp AL, a mst
koMmaHnbl STOSW HeobxomuMoe ciioBo 3arpyxaercs B peructp AX. Peruct-
poBas mapa ES:DI ykasbiBaeT 06yiacTh maMsITv, Kyaa J0JKEH ObITh 3alMcaH
Gaiit wiu cioBo. B ciyuae, ecu daar DF paseH Hyiio, TO orepaiius 3anmchbl-
BaeT B MaMsITh CJieBa HampaBo U yBeiaumuuBaeT peructp DI. B ciyuae, ecnu
¢nar DF paBen enunHuile, To onepanus 3alMcbiBaeT B MaMsTh CIIpaBa HaJIeBO
1 YMeHbIIIaeT 3HaueHue B peructpe DI.

Daazu: He MeHsiorcs.

Obsexmubtii kod: 1010101w (6e3 onepaHIoOB).

SuB
BrruntaHue TBOMYHBIX YU CEI

Onepauyusa: Beruntaet GaiiT MJIM CJIOBO B PETUCTPE, MaMSTH UJIU HETIO-
CpeICTBEHHOE 3HAYEHUE U3 PETUCTPa; WIM BBIUUTAET OANT WJIM CJIOBO B peru-
CTpE WIM HETTOCPEACTBEHHOE 3HAYEHUE U3 MTaMSITHU.

Daazu: Komanpaa sosaeiicteyer Ha ¢uiaru AF, CF, OF, PF, SFu ZF.

TEST
IIpoBepka 6uToB

Onepauus: KoMaHaa BBITIONHSIET MTPOBEPKY 0aiiTa MIM CJIOBa Ha OTpe-
neJieHHyl0 ouToBylo KomOuHanuo. Komanma TEST nelicTByeT aHaJIOTUYHO
komaHae AND, HO He u3MEHsET pe3yJbTUPYIONINi ortlepaHd. OnepaHabl MO-
TYT UMETh OAHOOAITOBBIE WIN AByXOalTOBBIE 3HAUCHUS. BTOpOIi1 orepang Mo-
JKET UMETh HellocpeaCcTBeHHOe 3HaueHue. KoMaHma BhICTaBIIsIeT (hiaru B CO-
OTBETCTBUMU C JIOTUUeCKOi pyHkuueir 1.

Daaeu: Komannga posneiicteyet Ha iaru CF, OF, PF, SF u ZF (¢pnar
AF He onpenenieH).

WAIT
YcraHoBKa npoLieccopa B COCTOSIHUE OXKUIAHUS

Onepayus: T103BOJISIET MTPOLIECCOPY OCTABATHCS B COCTOSIHMM OXKKIa-
HMSI, [TOKA He IIPOM30IET BHEIIHEE MTpephiBaHue. JlaHHas onepalys Heo0Xo-
JIrMa Ut o0ecTiedeHrsT CMHXPOHM3AMH TTPOLIECCOPa ¢ BHEITHUM YCTPOMCT-
BOM WJIH C CoTpolieccopoM. [Iporieccop oxXuaaeT, moka BHEIIHee YCTPOCTBO
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(w1M compoleccop) He 3aKOHYUT BBIMIOJHEHUE OMepaliiv U Ha BXOIHOM Jiv-
Huu TEST He mosiBUTCSI cUTHAJ (aKTUBHBIM YPOBEHB).

Daazu: He menstorcs.

Obsexmubuii kod: 10011011

XCHG
IlepecranoBka

Onepauusa: IepecTapiiser aBa 6aiiTa WM IBa CI0BAa MEXKIY IBYMSI PeTH-
crpamu (Hanpumep, XCHG AH,BL) uinu Mexay perucTpoM 1 MamsIThbio (Ha-
npumep, XCHG CX,word).

Daazu: He MeHsiorcs.

XLAT
IlepexogupoBKa

Onepayusa: TpaHnciupyeT OaliThl B Ipyroit oopMar, HarIpuMep IMpHU re-
peBOJie HUXKHETO perucTpa B BepxHuii win rpu nepekonupobke ASCII-kona B
EBCDIC-kog. J1;151 BEITIOJIHEHUS] JaHHO KOMaHIBI HEOOXOIMMO OIIPEICINTh
Tabnuiy npeobpa3oBaHus OANT U 3arpy3uTh ee aapec B peructp BX. Peructp
AL nomxeH conmepxkaTb 0aiiT, KOTOPHIil OyIeT Ipeodpa3oBaH ¢ MOMOIIIBIO KO-
MaHabl XLAT. Onepaius ucnojb3yeT 3HauyeHHe B peructpe AL Kak cMmele-
HUE B TabJuIle, BBIOMpAET OalT MO 3TOMY CMEIICHUIO U TTIOMEIaeT ero B pe-
ructp AL.

Daazu: He mensiorcs.

Obsexmubtii k0d: 11010111 (6e3 orepaHaoB).

XOR
Uckmouaromee NN

Onepayusa: BeINoJIHSET JIOTMYECKYIO onepanuio uckiwodaroiiero MJIN
HajJ GuTamu ABYX ornepaHaoB. OnepaHaaMHu SBISIIOTCS OAalThI MU CJIOBa B pe-
TMCTpax WW B MaMSITU, BTOPOM OMEpaHI MOXET UMETh HEMOCPEACTBEHHOE
3HaueHue. Komanga XOR oOpabGaTbiBaeT omnepaHabsl moouToBo. B ciyuae,
€CJIM ITpoBepsieMble OUThI OAMHAKOBBI, TO KoMaHaa XOR ycTtaHaBIuBaeT OUT B
onepaHne | paBHbIM HYJIIO, €CJIM OUTHI pa3InyHbI, TO OUT B omniepane 1 ycra-
HaBJIUBAETCS PAaBHBIM €IMHUIIE.

Daaeu: Komanga BosneiicteyeT Ha diaru CF, OF, PF, SF u ZF (¢pnar
AF HeoripezesieH).
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Ddenpaman Cepreit KoHCTaHTUHOBUY

CUCTEMHOE ITPOTPAMMMWPOBAHUE
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I'naBHbIl penakTop b. K. Jleonmves
Iled-penaxkrop A. I. benemawsuiu
Opurunan-maket 4. B. llapuk
XynoxHuk O. K. Arexun
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