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1. Цели и задачи самостоятельной работы

Цель самостоятельной работы - умение найти справочную информацию и воспользоваться ею.

Задачи самостоятельной работы - изучить теоретические материалы для выполнения лабораторных работ.

2. Общие положения

Для выполнения лабораторной работы «Работа в операционной системе Linux» необходимо ознакомиться с приведенным на информационном портале кафедры материалом по темам:

· работа с файлами в Linux;
· сбор сведений о системе и управление процессами;
· управление доступом;
· управление пользователями.
Для выполнения и сдачи лабораторных работ «Контекст процесса», «Способы адресации», «Обработка прерываний» необходимо ознакомиться с приведенным на информационном портале кафедры материалом из книги Скэнлона Л. «Персональные ЭВМ IBM PC и XT. Программирование на языке ассемблера». Данный материал включает следующие темы:
· внутренние регистры;

· псевдооператоры данных;

· структура программы на ассемблере;

· отладка программы на ассемблере;

· режимы адресации;

· команды общего назначения;

· арифметические команды;

· команды передачи управления;
· команда прерывания;

· система ASCII;

· макроопределения.
Данную информацию можно также изучать по книге Абеля П. «Программирование на языке ассемблера».

4. Вид отчетности

Отдельной формы отчетности по самостоятельной работе не предусмотрено. Контроль работы студентов осуществляется в виде тестирования текущей аттестации.
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Tax KaK 3Ta KHHra TNOCBSUNEHA B NEPBYIO OYEPENb [POrPAMMHPOBAHMI
aaporiponeccopa 8088, To normunee BCEro HAUaTh 3TY TEMy C OBCY)KIEHUs] BHYTpEH-
FUX DErCTPOB MHKDPOMPOLECCOpa, MOCTYMHLIX IS nenonmsaopanus. Ha puc. 1. 2 moka-
2aHBl 'Y TPYINB PETUCTPOB NaHHEIX M ampecos, 16-GuroBkll yKasatenb KoMaum IP
(Instruction Pointer) v 16-BrToBbIit pernerp Gpnaros.

PEIHCTPR DAHHBIX

B aanmcuMocTH OT Toro, ueM Bir omepupyere: 16-6utoBsIME clioBamMn Ui
3-Guropkvy GaiiTaMy, PErMCTPBI TAHHAIX MOXKHO paccMaTpuBaTh Kak uersipe 16-Guto-
BRI M1 BOCeMb 8-GMTOBBIX perMcTpoB. B neppom cnyuae perucrprl uMeioT nMena AX,
BX, CX. DX. Dru peructpel 0Gpasopanst na 8-Guroesix perucrpos AL, AH, BL, BH, CL,
.1 DH. 3aecs L u H oanauant mnamume (low-order) n crapume (high-order) Saifrst
uroRsix perucrpos. Hampumep, perucrpst AL u AH 06pa3yioT COOTBETCTBEHHO
it crapinuni GaitTer peruerpa AX.

Beenn aTHME DETHCTPAMU MOXKHO TOTH30BATHCS! NIPH MPOrPaMMUPOBAHMHN, HO CIie-
JYET yuuTRIBATE, TO DAl KOMaH UCITONB3YET UX HEeSABHLIM DEDBSOM. B UACTHOCTH

peauckp AX, akxymynsarop (accumulator) , HCTIONB3YeTCsI NIPH YMHOKEHIM 1 [EJICHHMI
B, B OTIEDAIMAX BBOMA-BHIBOTA 1 B HEKOTODIX ONIEPALMSAX HATl CTPOKAMH;
pezticTp AL MCTIONLAyeTCs 1IpH BHITONHEHNH aHAIOrMYHLIX onepatmii Hay Galitamu, 1
TAIGKE TP NPEOGPAIOBAHMH ICCATHUHBIX YHCET! M BHITIOTHEHHH HAJl HUMK apHOMeTH-
HECKIX ONepatmil;

ol P AH pCnonbayercs PR YMHOXKEHUK W eneHuy BainTos;
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07 o = Howmepa GuT08 AnA B-6uToBbIX DervcTpos
AX AH AL Axkymynatop )
8X BH 6L a3ossiit peructp
ox < o Coeran |— PerucTpei panmmix
bx DH Ol Peructp ganisix 1
sP Yxasatens creka /)
BP Yxasatens Gasel
St Ungeke ieTonuka | Peructon! yxasarenei
Dt geKe npuemmmia 1 naercos
<5 Peructp cermenta komana ]
DS PerucTp cormenta qamHeix |— Perucrper cermentos
58 Peructp cermenTa cTexa
ES Peructp gonanHuTensoro |

‘cermenra

Pute. 1.2. Peructpsi MuKponpoueccopa 8088

peauctp BX, 6asoeuil peauctp (base register), uacTo HCTONBLIYLTCA NPH anpecaldy
JaHHLIX B TIAMATH,

peauctp CX, cueruux (count register), MCIIONB3YeTCs] KAK CYETUNK UHCTA IOBTOpPERMI
LMKTIA ¥ B KauecTBE HOMEPa MO3NIMI 3NEMEHTa IaRHEIX IPH ONEpalHsiX Hak CTPOKa-
M. Pezuctp CL MCIONb3YETCA KaK CYETUNK IIPH ONEPALMSIX CIBUTA M GUKIHUECKOTO
CHBHTa HA HECKOTbKO GUTOB;

pezuctp DX, pezuctp dannsix (data register), HCIOMb3yeTCs IPH YMHOXEHHN M Jee-
HuM CroB. Kpome Toro, B onepauysix BBOI2-BHBOLA OH UCHONL3YETCt KaK HOMEp
nopra.

TIporpaMMKCTH, UMeILIME ONbIT paBoThi ¢ MUKpoNpoueccopamu 8080 u 8085, momknbl
3aMeTHTs, 90 AH — eIMHCTBEHHBI perHCTp MUKpOTIpoLeccopa 8088, He mMeonmit ana-
5ora B 3THX MHKDOIPOUECCOPaX. OCTANLHEIE DECHCTPHI HCTIONBIOBANUCH B HAX TOX
OpYTHMH HMEHaM¥; TaK, B Mukponpoureccope 8080 peructpy AL cooTBeTCTBYET PerHeTp
A, a perucrpam BX, CX u DX cootBercrBylor peructpet HL, BC n DE.

TolNBKO perucTpsl AaHHBIX MOIYT MCHOJB30BAThCA U KaK 16-GuToBHE, 1 Kak 8-Bnro-
Bble. Bee perucTpst 0CTallbHEIX TPy ~ 16-CHToBbIE.

PETHCTPBI CETMEHTOB

Panee yxe rOBOPHIOCH, uTo B IBM, CKOHCTpYHPOBaHHKIX Ha $ase MUK-
porpoueccopos 8086 u 8088, mporpamMmel 1 naHHHE XPaHATCH B OTHENBHEIX OGAACTAX
namaTh. 3tn obnacti (MM cezMeHTH) MOTYT UMeTh ofibeM 1o 64 KGaiir. Mukpoipouec-
cop 8088 MOXET UMETh TeNo OMHOBPEMEHHO C UeThIpbMSt cerMeHTaMu. Hauasibhbie anpe-
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BHIMONHSAIOT cleAyoumne GYHKLHIL:

peauctp ceamenta Komand CS (code segment) yKashiBaeT Ha CECMEHT, CONEpIKAIMH
TEKYIYI0 HCHOHAEMY; NporpamMmy. st Berunc MEHNST agpeca enexytolet NComHs-
eMoi KoMmanIsr Mukponpoueccop 8088 moSasnser k copepxumoMy perucrpa CS
(yMHOXEHHOMY Ha 16) cogepxumoe yKasaTens KoMarn IP;

peauctp ceementa ctexa SS (stack segment) ykassiBaer Ha TeKyiuii cerMenT cTeKa.
Crex npegcrapBsier cofol 06MacTh MAMSITH, NCTIONB3YEMY0 M BPEMEHHOFO Xpa~
HEHMS! HAHHBIX U anpecon. Mukpornponeccop 8088 WCMONb3yeT CTEK Nlst XpaHeHus
azpeca BO3BPATa U3 TEKYINEH MONRPOrPAMMSI, HO CTEK MOMHO HCTIONb3OBATH TAKKE
I BOCCTAHOBIIGHHUST COTCPKUMOTO DEIHCTPOB, HIMEHSIEMEIX TIDU PaBOTe Nporpam-
M. TIo3:Ke Mbl pacCMOTPHM CTEKH Goniee nogpobHo;

peauctp ceementa danmvix DS (data segment) yKassBaeT Ha TEKYNmit CerMeHT maH-
HBIX, OBRIYHO COAEP AU HENONBL3YEMbIe B NPOTPAMME NEPEMEHHEIE;

pezuctp Oonoaunurensiozo ceementa ES (extra segment) yKassisaer Ha Texyumit
QonoanuTesbHbil CECMEHT, KOTODBIT HCRONBIYETCst MPH BBIMONHEHMH ONEDALIMH Hal
CTPOKaMH.

PETHCTPH YKASATENEH # HHIEKCOB

BCHOMHVITE, YTQ ISl BEIYHCAEHHS alpeca KOMaHIbl B CErMEHTe KOMaHLO
mMukponpoueccop 8088 usznexaer Homep Gloxa NamsTu H3 permcrpa CS, a cMmeuler
Hue — 3 perncrpa fP. opoGubiM oBpasom 3a cuer BEIGOpa HOMEpa BNOKa M3 COOTRET-
CTBYOWEr0 PErHCTPa CErMeHTa, d CMEMEHNs] — M3 OPYTOro PECHCTPa OCYIECTBRALTCa
IOCTYR K KaHHBIM JPYTHX CerMenToB. [Is QOCTYNa K CerMeHTy JaHHbIX MHKpPOTIpOyec-
cop 8088 uapnekaer Homep Groka u3 perucrpa DS, a cMeterue — ua peructpa BX nnn
undexcrozo pezuctpa (SI uau DI), Hns mocTyna K cerMeHTy CTEKa MMKPORMPOLECCOp
8088 uapnexaer Homep 610Ka N3 perueTpa SS, a CMeELeHNe — U3 peaucTpa yxaserens (SP
unu BP). Buibupas Homep 6noka u3 perucrpa ES, MUKponpouecenp MOXKET TAKXKe NONy-
YATE KOCTYT K HONGNHUTENbHOMY cerMenty (Tonpobuee o stom oM. B A 2).

YKABATENb KOMAHA

BOMBUKECTBO MUKPONPONECCOPOB BHNONHSIOT NPOTPaMMY CHERYOIMM
0BPa3OM: UIBNEKAOT U3 NAMATH QUEPEHHYI0 KOMaHly, HCTIONHSIOT €€, 3aTeM H3BIeKanT
CTIERYIWY KOMAHIY H T. B. 370T Nomxox (IIpi KOTOPOM IeNouKa JefcTBHIA BRIROTHA
€1Cs NOCNenuBAaTeNBHG), €CTECTBEHHO, NPABOIMT K IPOCTOAM, TaK KaK MHKpoOnpoLec:
COp MOMKEH TIepell NCTOTHERNEM KOMAHIbI TIONOKIaTh € HIBNEUSHUs U3 NaMsiti, B
Mukpornpoueccope 8088 Gonbluast vacTh 3THX NMPOCTOER HCKIIOYAETCS 32 CYeT TOro, UTo
JTY HBE 3aH3aU¥ — UIBACUCHME KOMAHIB U €8 UCNONIHEeHUE — BHIIONHAKNTCA OTASIIBHbI-
Mit CHEHNATUIRPOBAHHBIMN KOMIIOHEHTaMH MUKPOCXEMEL.

OxHa 13 HuX, unTepgedic wunst (Bus Interface Unit), n3BlieKaeT KOMaHIBI U3 NaMSTH
¥ OCYIISCTBJISICT Nepenady NafHbIX MEX Iy UCIIONHUTEIIBHBIMY KOMIIOHEHTAMU ’BHeW-
HUM Mapom”. Hpyrast KOMNOHeHTa, onepayuonnstii 6aox (Execution Unit), tonsko
MCHOMHAET KOMaHOR. TaK KaK 3TH KOMIIOHEHTHI HE3IaBUCUMBEI, TO MH'repq;euc NIHHBL
MOXET H3BJEKATH HOBYIO KOMAHTY H3 MaMSITH B TO CAMOE BPEMS], KOIIa OTIepauioHHEIH
610K MCIIONHSIET DAHEE UIBIICUSHHYI0 KOMAHAY .

Kax Toneko uuTepdefic MuHb N3BJCKAET KOMAaHRY, OH Nepenaer ee Ha Koueedep
MHKPONPOLIECCOna (31EKTPOHHBIN JKBUBATIEHT aBTOMATA 1Ist NPOAKY cHraper). Takim
0BpasoM, KOra ONepalMoH bl GIIOK 3aKaHUMBALT MCTIONHEHHE KOMaHIb! fPOrPaMMbI,
TO OBBIYHO MOKET “B3STh” CREOYIUIYI0 KOMAaHIY MPAMO C KOHBejepa.
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M. TIo3:Ke Mbl pacCMOTPHM CTEKH Goniee nogpobHo;

peauctp ceementa danmvix DS (data segment) yKassBaeT Ha TEKYNmit CerMeHT maH-
HBIX, OBRIYHO COAEP AU HENONBL3YEMbIe B NPOTPAMME NEPEMEHHEIE;

pezuctp Oonoaunurensiozo ceementa ES (extra segment) yKassisaer Ha Texyumit
QonoanuTesbHbil CECMEHT, KOTODBIT HCRONBIYETCst MPH BBIMONHEHMH ONEDALIMH Hal
CTPOKaMH.

PETHCTPH YKASATENEH # HHIEKCOB

BCHOMHVITE, YTQ ISl BEIYHCAEHHS alpeca KOMaHIbl B CErMEHTe KOMaHLO
mMukponpoueccop 8088 usznexaer Homep Gloxa NamsTu H3 permcrpa CS, a cMmeuler
Hue — 3 perncrpa fP. opoGubiM oBpasom 3a cuer BEIGOpa HOMEpa BNOKa M3 COOTRET-
CTBYOWEr0 PErHCTPa CErMeHTa, d CMEMEHNs] — M3 OPYTOro PECHCTPa OCYIECTBRALTCa
IOCTYR K KaHHBIM JPYTHX CerMenToB. [Is QOCTYNa K CerMeHTy JaHHbIX MHKpPOTIpOyec-
cop 8088 uapnekaer Homep Groka u3 perucrpa DS, a cMeterue — ua peructpa BX nnn
undexcrozo pezuctpa (SI uau DI), Hns mocTyna K cerMeHTy CTEKa MMKPORMPOLECCOp
8088 uapnexaer Homep 610Ka N3 perueTpa SS, a CMeELeHNe — U3 peaucTpa yxaserens (SP
unu BP). Buibupas Homep 6noka u3 perucrpa ES, MUKponpouecenp MOXKET TAKXKe NONy-
YATE KOCTYT K HONGNHUTENbHOMY cerMenty (Tonpobuee o stom oM. B A 2).

YKABATENb KOMAHA

BOMBUKECTBO MUKPONPONECCOPOB BHNONHSIOT NPOTPaMMY CHERYOIMM
0BPa3OM: UIBNEKAOT U3 NAMATH QUEPEHHYI0 KOMaHly, HCTIONHSIOT €€, 3aTeM H3BIeKanT
CTIERYIWY KOMAHIY H T. B. 370T Nomxox (IIpi KOTOPOM IeNouKa JefcTBHIA BRIROTHA
€1Cs NOCNenuBAaTeNBHG), €CTECTBEHHO, NPABOIMT K IPOCTOAM, TaK KaK MHKpoOnpoLec:
COp MOMKEH TIepell NCTOTHERNEM KOMAHIbI TIONOKIaTh € HIBNEUSHUs U3 NaMsiti, B
Mukpornpoueccope 8088 Gonbluast vacTh 3THX NMPOCTOER HCKIIOYAETCS 32 CYeT TOro, UTo
JTY HBE 3aH3aU¥ — UIBACUCHME KOMAHIB U €8 UCNONIHEeHUE — BHIIONHAKNTCA OTASIIBHbI-
Mit CHEHNATUIRPOBAHHBIMN KOMIIOHEHTaMH MUKPOCXEMEL.

OxHa 13 HuX, unTepgedic wunst (Bus Interface Unit), n3BlieKaeT KOMaHIBI U3 NaMSTH
¥ OCYIISCTBJISICT Nepenady NafHbIX MEX Iy UCIIONHUTEIIBHBIMY KOMIIOHEHTAMU ’BHeW-
HUM Mapom”. Hpyrast KOMNOHeHTa, onepayuonnstii 6aox (Execution Unit), tonsko
MCHOMHAET KOMaHOR. TaK KaK 3TH KOMIIOHEHTHI HE3IaBUCUMBEI, TO MH'repq;euc NIHHBL
MOXET H3BJEKATH HOBYIO KOMAHTY H3 MaMSITH B TO CAMOE BPEMS], KOIIa OTIepauioHHEIH
610K MCIIONHSIET DAHEE UIBIICUSHHYI0 KOMAHAY .

Kax Toneko uuTepdefic MuHb N3BJCKAET KOMAaHRY, OH Nepenaer ee Ha Koueedep
MHKPONPOLIECCOna (31EKTPOHHBIN JKBUBATIEHT aBTOMATA 1Ist NPOAKY cHraper). Takim
0BpasoM, KOra ONepalMoH bl GIIOK 3aKaHUMBALT MCTIONHEHHE KOMaHIb! fPOrPaMMbI,
TO OBBIYHO MOKET “B3STh” CREOYIUIYI0 KOMAaHIY MPAMO C KOHBejepa.
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Puic. 1.3. Tlopannensnos seimonkense onepauin ka KoHbeliepe MHKPONpoLetcops §638

Tax wak nurepdeiic WNHL He 3HAST NOPAIKA UCTIONHEHUS] KOMaH[ RPOrPaMMSI, TO
OH BEerna ¥3IBNeKAET KOMaHahl ¢ MOCIEROBATENLHO BO3DACTAIIIMMY afpecans. [losre-
My CTEPAUHOHHOMY BII0KY MDUXORMTCS XKUATh HIBNCUSHNS KOMANIS H3 NAMSTH T0b-
K0 B TE€X CNyuasix, Kor/ja B APOrPaMMe yIPaBIleHre NEPEeNacTcst He CEAYIOMmED KoMakl:
e, a Kaxoi-1o JApyroii. TOrfa onepaloHHbil 510K 0X1UNaeT, NoKa uHTepdefic WHAb HE
0cBOGOIMT KoMBelep M He usBeweT TpeByeMylo komanmy. Torma m TONBKO TOTmA
Mukporiponeccop 8088 xner nogoGHO MEGIMM RDPYIHM MHKPOTPOIIECCOPAM M3BNCUCHHS
kaxnoit Komauzer. Ha puc. 1.3 NoKasaso MapanfeNbHOE M3IBIEUEHHE ¥ KCHONHEHHE
Komaug B Muxponpoueccope 8088.

Tak KaKk MEKponpoueccop 8088 paforaer cTosn HeoBbuHEIM 06Pa30M, TO CISLHUAMKC-
Th GUPMBE Intel NOTUEPKHYNM OTAHYME CROETO DEFHCTPa “CNEHYIOEro HCMORHSIEMOTO
aapeca” OT PErucTPoB “CENYHIero HIRNeKaeMore ajgpeca” ZpyTuUX Npousponwrenel
MRICPOTIPOHECCOPOB, HA3BAB €ro yxasaredem komand (IP — instruction pointer) mvecto
ofbtunoro cueriuka Komaun (PC - program counter). Tak kax peructp IP mmeer crofh
CIIPL[M(bI/I'-KeCKOC Ha3HAYEHUE, TO Bb! He MOXETe BBITIOINATS aphq’)METM‘leCl\'Ms oneparsI
Haz ero COmepXUMEIM. OOHaKo MuKponpoueccop 8088 MMeeT KOMaHIbL, OfHN U3 KOTOes
PBIX M3MEHSIOT CONEPKUMOE peructpa IP, a IpyTHe DOMEIAOT er0 B CTEK ¥ HIBNEK3IOT
ofipatso.

QNATH

B nporpaMMe HepeaKo TpeSyeTcs IPHUBSATH PeIUEHME HA OCHOBAMHY Pe3yilb-
Tata TOJBKO 4TO MCOOMHEHHOA MuKponpoueccopom 8088 swomanmsl, Hampumep Bam
MOKET IOHAROBUTHCS BHIOIHKTS OHK ReHCTBUS, SCIM PEIYIIBTAT COKEHET OXaaNCa
myfiem (Hanpunmep, Haneuatath “Bananc papeH wymo!” B nporpamme Rnist Gyxranrtep-
CKHX DacueroB), ! COBCEM APYTHE AeHCTRHS B MPOTHBHOM CIlyYae.

B 16-GutoBOM peauctpe Ha0208 drkeupyercsl HHGOPMANUS O TEKYIlleM QOCTOAHBI
nen, KOTopasi MOMeT nomous Bamiedi mporpamme NpuHaTh pemenwe. Hects GuroB
PErHCTPa CTYXAT ANA XPAHEHNS COCTOHNMH, & TPM NPYTHX MOTYT GhiFh HCTIOEI0BAHE
17151 IPOrpaMMEOTO YIPAaBISHNS PEXHMOM paloTkl MUKpOnpoleccopa 8088,

Ha puc. 1.4 NOKa3aMo, KaK 37H NessTh- GNArcR pasMeiensi B perucipe Hnaros.
DAFH YMEICT CISHYIOIHE IHAUCHUA:

1.But U, $age nepenoca CF (carry flag), paseH 1, ecsi NPOUIOWENT NEPEHOC &IMHYLILL
1pK CTOKEHUM HITH 33€M eQUHHIIE DY BHUHTAHKH, B MPOTHBHOM C/Ivuae o paBeH
Hynw. KpoMe toro, CF coepxut 3HayeHHe BUTa, KOTOPHIA NPH -CRBHTE Fikit LIKIAN:
HECKOM CTIBUIE PErucTpa uiu AYEHKH NaMSTH BLILET 3a X IPaHpithi, K OTpaXaer
De3yNLTaT onepaumy cpabHedns. Hakouel, CF CyXMT HHAMKATOPOM pPe3ynkrara
YMHOXEHNS; NETANM CM. B ofMcany 6uta 11{0F).

2, Bur 2,na2 wernoctu PF (parity flag), paseH 1, eclin B pesy/LTaTe OMEPAUNi TIOTY-
UEHO YHCNIO ¢ USTHEIM WHCTIOM eIMPMR B ero GrraX. B NpOTMBHOM cnywae oM paBen
nyo. ®narPF B 0cHOSHOM KCNIOAB3VETCH B ONEPALMAX 00MeHA RaHHBIMH.
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Puic. 1.3. Tlopannensnos seimonkense onepauin ka KoHbeliepe MHKPONpoLetcops §638

Tax wak nurepdeiic WNHL He 3HAST NOPAIKA UCTIONHEHUS] KOMaH[ RPOrPaMMSI, TO
OH BEerna ¥3IBNeKAET KOMaHahl ¢ MOCIEROBATENLHO BO3DACTAIIIMMY afpecans. [losre-
My CTEPAUHOHHOMY BII0KY MDUXORMTCS XKUATh HIBNCUSHNS KOMANIS H3 NAMSTH T0b-
K0 B TE€X CNyuasix, Kor/ja B APOrPaMMe yIPaBIleHre NEPEeNacTcst He CEAYIOMmED KoMakl:
e, a Kaxoi-1o JApyroii. TOrfa onepaloHHbil 510K 0X1UNaeT, NoKa uHTepdefic WHAb HE
0cBOGOIMT KoMBelep M He usBeweT TpeByeMylo komanmy. Torma m TONBKO TOTmA
Mukporiponeccop 8088 xner nogoGHO MEGIMM RDPYIHM MHKPOTPOIIECCOPAM M3BNCUCHHS
kaxnoit Komauzer. Ha puc. 1.3 NoKasaso MapanfeNbHOE M3IBIEUEHHE ¥ KCHONHEHHE
Komaug B Muxponpoueccope 8088.

Tak KaKk MEKponpoueccop 8088 paforaer cTosn HeoBbuHEIM 06Pa30M, TO CISLHUAMKC-
Th GUPMBE Intel NOTUEPKHYNM OTAHYME CROETO DEFHCTPa “CNEHYIOEro HCMORHSIEMOTO
aapeca” OT PErucTPoB “CENYHIero HIRNeKaeMore ajgpeca” ZpyTuUX Npousponwrenel
MRICPOTIPOHECCOPOB, HA3BAB €ro yxasaredem komand (IP — instruction pointer) mvecto
ofbtunoro cueriuka Komaun (PC - program counter). Tak kax peructp IP mmeer crofh
CIIPL[M(bI/I'-KeCKOC Ha3HAYEHUE, TO Bb! He MOXETe BBITIOINATS aphq’)METM‘leCl\'Ms oneparsI
Haz ero COmepXUMEIM. OOHaKo MuKponpoueccop 8088 MMeeT KOMaHIbL, OfHN U3 KOTOes
PBIX M3MEHSIOT CONEPKUMOE peructpa IP, a IpyTHe DOMEIAOT er0 B CTEK ¥ HIBNEK3IOT
ofipatso.

QNATH

B nporpaMMe HepeaKo TpeSyeTcs IPHUBSATH PeIUEHME HA OCHOBAMHY Pe3yilb-
Tata TOJBKO 4TO MCOOMHEHHOA MuKponpoueccopom 8088 swomanmsl, Hampumep Bam
MOKET IOHAROBUTHCS BHIOIHKTS OHK ReHCTBUS, SCIM PEIYIIBTAT COKEHET OXaaNCa
myfiem (Hanpunmep, Haneuatath “Bananc papeH wymo!” B nporpamme Rnist Gyxranrtep-
CKHX DacueroB), ! COBCEM APYTHE AeHCTRHS B MPOTHBHOM CIlyYae.

B 16-GutoBOM peauctpe Ha0208 drkeupyercsl HHGOPMANUS O TEKYIlleM QOCTOAHBI
nen, KOTopasi MOMeT nomous Bamiedi mporpamme NpuHaTh pemenwe. Hects GuroB
PErHCTPa CTYXAT ANA XPAHEHNS COCTOHNMH, & TPM NPYTHX MOTYT GhiFh HCTIOEI0BAHE
17151 IPOrpaMMEOTO YIPAaBISHNS PEXHMOM paloTkl MUKpOnpoleccopa 8088,

Ha puc. 1.4 NOKa3aMo, KaK 37H NessTh- GNArcR pasMeiensi B perucipe Hnaros.
DAFH YMEICT CISHYIOIHE IHAUCHUA:

1.But U, $age nepenoca CF (carry flag), paseH 1, ecsi NPOUIOWENT NEPEHOC &IMHYLILL
1pK CTOKEHUM HITH 33€M eQUHHIIE DY BHUHTAHKH, B MPOTHBHOM C/Ivuae o paBeH
Hynw. KpoMe toro, CF coepxut 3HayeHHe BUTa, KOTOPHIA NPH -CRBHTE Fikit LIKIAN:
HECKOM CTIBUIE PErucTpa uiu AYEHKH NaMSTH BLILET 3a X IPaHpithi, K OTpaXaer
De3yNLTaT onepaumy cpabHedns. Hakouel, CF CyXMT HHAMKATOPOM pPe3ynkrara
YMHOXEHNS; NETANM CM. B ofMcany 6uta 11{0F).

2, Bur 2,na2 wernoctu PF (parity flag), paseH 1, eclin B pesy/LTaTe OMEPAUNi TIOTY-
UEHO YHCNIO ¢ USTHEIM WHCTIOM eIMPMR B ero GrraX. B NpOTMBHOM cnywae oM paBen
nyo. ®narPF B 0cHOSHOM KCNIOAB3VETCH B ONEPALMAX 00MeHA RaHHBIMH.
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Tax wak nurepdeiic WNHL He 3HAST NOPAIKA UCTIONHEHUS] KOMaH[ RPOrPaMMSI, TO
OH BEerna ¥3IBNeKAET KOMaHahl ¢ MOCIEROBATENLHO BO3DACTAIIIMMY afpecans. [losre-
My CTEPAUHOHHOMY BII0KY MDUXORMTCS XKUATh HIBNCUSHNS KOMANIS H3 NAMSTH T0b-
K0 B TE€X CNyuasix, Kor/ja B APOrPaMMe yIPaBIleHre NEPEeNacTcst He CEAYIOMmED KoMakl:
e, a Kaxoi-1o JApyroii. TOrfa onepaloHHbil 510K 0X1UNaeT, NoKa uHTepdefic WHAb HE
0cBOGOIMT KoMBelep M He usBeweT TpeByeMylo komanmy. Torma m TONBKO TOTmA
Mukporiponeccop 8088 xner nogoGHO MEGIMM RDPYIHM MHKPOTPOIIECCOPAM M3BNCUCHHS
kaxnoit Komauzer. Ha puc. 1.3 NoKasaso MapanfeNbHOE M3IBIEUEHHE ¥ KCHONHEHHE
Komaug B Muxponpoueccope 8088.

Tak KaKk MEKponpoueccop 8088 paforaer cTosn HeoBbuHEIM 06Pa30M, TO CISLHUAMKC-
Th GUPMBE Intel NOTUEPKHYNM OTAHYME CROETO DEFHCTPa “CNEHYIOEro HCMORHSIEMOTO
aapeca” OT PErucTPoB “CENYHIero HIRNeKaeMore ajgpeca” ZpyTuUX Npousponwrenel
MRICPOTIPOHECCOPOB, HA3BAB €ro yxasaredem komand (IP — instruction pointer) mvecto
ofbtunoro cueriuka Komaun (PC - program counter). Tak kax peructp IP mmeer crofh
CIIPL[M(bI/I'-KeCKOC Ha3HAYEHUE, TO Bb! He MOXETe BBITIOINATS aphq’)METM‘leCl\'Ms oneparsI
Haz ero COmepXUMEIM. OOHaKo MuKponpoueccop 8088 MMeeT KOMaHIbL, OfHN U3 KOTOes
PBIX M3MEHSIOT CONEPKUMOE peructpa IP, a IpyTHe DOMEIAOT er0 B CTEK ¥ HIBNEK3IOT
ofipatso.

QNATH

B nporpaMMe HepeaKo TpeSyeTcs IPHUBSATH PeIUEHME HA OCHOBAMHY Pe3yilb-
Tata TOJBKO 4TO MCOOMHEHHOA MuKponpoueccopom 8088 swomanmsl, Hampumep Bam
MOKET IOHAROBUTHCS BHIOIHKTS OHK ReHCTBUS, SCIM PEIYIIBTAT COKEHET OXaaNCa
myfiem (Hanpunmep, Haneuatath “Bananc papeH wymo!” B nporpamme Rnist Gyxranrtep-
CKHX DacueroB), ! COBCEM APYTHE AeHCTRHS B MPOTHBHOM CIlyYae.

B 16-GutoBOM peauctpe Ha0208 drkeupyercsl HHGOPMANUS O TEKYIlleM QOCTOAHBI
nen, KOTopasi MOMeT nomous Bamiedi mporpamme NpuHaTh pemenwe. Hects GuroB
PErHCTPa CTYXAT ANA XPAHEHNS COCTOHNMH, & TPM NPYTHX MOTYT GhiFh HCTIOEI0BAHE
17151 IPOrpaMMEOTO YIPAaBISHNS PEXHMOM paloTkl MUKpOnpoleccopa 8088,

Ha puc. 1.4 NOKa3aMo, KaK 37H NessTh- GNArcR pasMeiensi B perucipe Hnaros.
DAFH YMEICT CISHYIOIHE IHAUCHUA:

1.But U, $age nepenoca CF (carry flag), paseH 1, ecsi NPOUIOWENT NEPEHOC &IMHYLILL
1pK CTOKEHUM HITH 33€M eQUHHIIE DY BHUHTAHKH, B MPOTHBHOM C/Ivuae o paBeH
Hynw. KpoMe toro, CF coepxut 3HayeHHe BUTa, KOTOPHIA NPH -CRBHTE Fikit LIKIAN:
HECKOM CTIBUIE PErucTpa uiu AYEHKH NaMSTH BLILET 3a X IPaHpithi, K OTpaXaer
De3yNLTaT onepaumy cpabHedns. Hakouel, CF CyXMT HHAMKATOPOM pPe3ynkrara
YMHOXEHNS; NETANM CM. B ofMcany 6uta 11{0F).

2, Bur 2,na2 wernoctu PF (parity flag), paseH 1, eclin B pesy/LTaTe OMEPAUNi TIOTY-
UEHO YHCNIO ¢ USTHEIM WHCTIOM eIMPMR B ero GrraX. B NpOTMBHOM cnywae oM paBen
nyo. ®narPF B 0cHOSHOM KCNIOAB3VETCH B ONEPALMAX 00MeHA RaHHBIMH.




[image: image10.jpg]3. bur 4, acnomozatensuull inaz nepenoca AF (auxiliary carry flag), ananormuen
duary CF, T07bKO KOHTPOTMDYET MEPEHOC MM 3a€M TSI TDETHEro OMTa NAHHEIX.
[ToNeacy Npu BEINOJHCHUN ONIEPALH HAJ| YIAXOBAHHHIMM NSCATHUHBIMH UHCTANT.

4. Bur 6, inee wyas ZF (zero flag) ,pasen 1, ecit B pesyNibTate ONEpalmu mojyuei
HYTIs; HeHyTeBoil peayabrar cOpacsiBaet ZF B HyIb.

5. Bur 7, ¢inae smaxa SF (sign flag), uMeer aHaueHue TONLKO NpM OMEPAIFIAX BAL
uycnaMu ¢o 3HaKoM. ®nar SF pasen 1, ecii B pesyibTaTe apHMETHUECKON WL
SOTHUECKOH ONEPALHH, CIBUTA I MMKTIYECKOro CABKTA NONYUeHO OTPHIATE IBHOS
uucio. B npoTHBHOM clyuae OH paBeH Hymwo. MHeivu cnopamu, SF nyGmipyer crap-
i (31aKoBLIE) BUT PR3y IbTATA HE3ABMCHMO OT TOTO, MMEET PESYNILTAT UMKy B 1
16 Buron.

6. bur &, finaz rpaccuposxu TF (trap flag), paspemaer mikponponeccopy S088
HATH TIPOrpasy “ne maram” 1 HCHoTb3y eTCS DU OTNAMIKE IPOTPAMM.

7. Bur 9, ¢noz npepmeaanus IF (interrupt enable flag), paspemaer Muxpotpoueccopy
8088 FIHPOBATE 12 MPEPLIBAHUA OT BHEUIHNX yeTporcr. COpackianue [F 0 uyns
aacrasiser MuKponpoueccop 8088 urHopupoBats NpephBaus N0 TEX Hop, noxka IF
HE CTOHET paBHBIM 1.

8. Bur 10, pnee nanpasaenus DF (direction Ilag), sacraBnsier mukponpoueccop 8088
ymenbwars Ha eguituny {DF = 1) win yeermuusars ua eguunuy (DF = 0) perncrp(uy)
HMHNEKCa TIOCNE DHINONHEMMS KOMaHIOu 11 pBﬁOTH €O CTpPOKaMH. Eenu
DF = 0, ro mmsponponecccp 8088 Gyner oGpabareiBats CTpOKY “ciigBa Haupaso™
(o7 mnamumx anpecos K crapuniv). Ecin DF = 1, To ofpabotka noiiner s ofparHon
Hanpannerny (0T Crapmuy aNpecoB K MAAilMM K CIPaBa HATIeBO).

S. Bur i1, gaae nepenoanenun OF (overllow flag), B MepByio ouepens CIYKHT HHW-
KaTOpOM OuIMOKH 1P BRITIONHEHHM OUepalMil Ham uMclaMy <o snaxom. ®iar OF
paBer |, ecni pesyNbIaT CROKEHHS ABYX UHCEN C OUHAKOBBIM 3HAKOM Ml PE3Y b~
YT BHUKTAHMS JBYX UMCEN C UPOTHEONOJOKHEIMA 3HAKAMM BBUAIET 34 Hpeaciis
JHOMYCTHMOTO KUANa3oHa 3uAuesmil onepannos. B nporueHoM ciiyuae oi pasen 0.
Kpome woro,OF = 1, ecnu crapusii (3HaKosiii) 6UT ONEPaHIE HIMEHRICA B PEsyTs-
TATE ONEPAIMY APUGMETHIECKOrD CABUTa. B IPOTHRHOM cTyuas oH pancH (.

B coueravun ¢ dnarom CF ditar OF yKaseiBaer [MHY peayilbTara YMHOKEHHSA,
Eenm crapuian NONOBHHA NPOHIBERCHNS OTMYHA OT #yNs, 70 OF u CF pasuuw |3 B
OPOTHBEHOM cliyuae oba a1i dnara pasmst (.

Haxonen, OF = 0, ecnn wacTioe OT geienus OByX YkCesl NEPENONIHART Pe3yIsTHPY -
it perkeTp.
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[image: image11.png]Ha pre. 1.4 3amrprxoBanel MOSHUEKM HEUCNOMb3yeMuix Outos (1, 3, 5 u 12 ~ 15).
Korga Gst Bel Hit TpOUMTANK 3HAYEHHE PerncTpa Graros, 3TM GuTkl By nyT HY NEBEIMH.

He nenaiite ommGoK, pacCuNTHBAS, YTO B KOKABIH MOMEHT BPEMEHU (lari KOJDKHBE
GbITH B ONPEAENEHHOM COCTOSHMA. ¥ MUKponpoueccopa 8088 mMenTest KOMaHIB! s
ycTaHoBKH 1K cBpoca dnaros. Ecmu cocrostaue draroe Moxer GbITh HEONHO3HAUHBIM,
ucnonbayﬁ're 3TH KOMaHIEL

¥ Mukponpoueccopa 3088 ecTs KOMaHIE! YCIOBHOW NEpenayy YIIPaBIIeHNs], KOTODHE
npoBepsioT cocTosiams draror nepeHoca CF, uernocty PF, Hyna ZF, 3uaxa SF u nepe-
nonuenns OF. B 3aBUCHMOCTY OF pe3yibTata NPOBEPKY BHIMONHEHHE MPOTPAMMBI NTPO-
noTuxaercst 60 co CNeRyollei KOMaHIbL, MU0 ¢ HEKOTOPOH KPYrodi AuefiK TaMATH.
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YTIpABAEHNS AUCTHHIOM

Kax 1noxassisaioT KBaIpaTHEIE CKOOKH, 0DSI3aTebHBIM SIBIIAETCS TONBKO NOJIE [CEBI0-
oneparopa. Jlist OfHEX NCEBIOONEPATOPOB UAEHTU(HKATOD 0BA3ATENeH, MU JPYIHX
3anpewes, Ui TPeThUX He obssareneH. To xe oTHoCHTCS M I onepany. KoMMenTapun
Beerma He obasarenbubl. Kax u B ciyvae Komans fasika accembiepa, nose neesjoone-
paTopa MOXKeET HAUMHATBCS B J0GOM MECTE CTPOKHM NPH YCIIOBUM, UTO OHO OTHENEHO OT
TIpEeRbIIYUIEero noJisl o KpaiiHe# Mepe OHUM NPOBenoM uiu CHMBONIOM Taby SIHu.

B MakpoaccemGiepe npegycMoTpeHo okono 60 pasimuHbix nceBroonepatopos. B
3TOM pasfiene Mbi oficyaum Haubonee pacrpocTpaHeHHbie W3 Hux (B pasm.2.8 Gymyr
PACCMOTDEHBI HEKOTOPLIE CIIOKHBIE MCERIO0TEPATOphl, a B IJI. 9 — MCeBIO0NepaTophl
ISt CO3JjaHMA MaKpoonpenenenyii). B rabn. 2.1 npuseneHs: Haufonee pacnpocTpaHes-
HEIE ICEBI00NEPATOPEI, KOTOPEIE NIENISATCS! Ha JIBE MPYIITIBL: NICEBI00MepaTopbl IaHHAIX U
TCeBJI00NEPaTOpE! YTIPABJICHUST TACTHHIOM.

Tpumeuanne. He crapaiitecs 3aroMuHath Matepuan 3Toro paamena. Ipourure ero
6ero, a moaxe, ecinu Bam NOHaNODATCS NeTalii, BEPHUTECh K HEMY.

TNCEBIOONEPATOPH JAHHBIX

Kak noxasano B Tabu. 2.2, NceBIOONEPaTOPH NaHHBIX AcceMBuepa MOXHO
DAAETIUTH HA TISITH HYHIKIMOHATBHEIX IPYTILL.

Tabnuua 2.2. ficeBnooneparopsl AawHHX

Tloernoonepatop Bymcuna
Onpeneneiine
unentuprKaropos
EQU opmar: wwa EQU rexer
unu

st EQU uncnosoe_suipaxesne
Tocromiiio npHeRaNBaCT InaULIIE TEKET HIKI
UMCIHOBOE_BHPAREHHE HISKTHDHKATODY HMST

GOpMaT: MMA = UMCTIOROE_RMpaReHKE
3naueie THCITOBOE_BMPAXEHHE NpHCEANBIEICT
MIEHTHOHKEIOPY WML, HO MOXeT GHITh MIEPCITPHCBOSHT
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Tceanoonepatop Synxuun

Onpenenenne QavHbIX

DB Popaor: [uus] DB pupaxemse [, ... |
Onpenensier MepeMeNKYI0 Wil IPHCBIUBaET sueiiKe
AIMATH RavaNbHOE SHaueHHe. PEsEDBHPY et OXHN MK
HeckomKo Saliton

oW @opuer: [sa] DW pripaxenmel, . .. ]
ARanornuen neeanooneparopy DB, Ho pesepsupyer
aByx6aiitobbie enosa

oD @opsar: [smn] DD eupawemme [, . . . |
PesepBupyer uernpexGalitopkie qBofitbie 0B

Buewnne comnkm

PUBLIC @opmar: PUBLIC muesragurarop [, . . . )
Tenaer onpenenesIit pasee RAEHTHGHKATOP TOCTYTI-
HBIM OpYTHM MORYASM NPOrPaMMEl, KOTOPEIE BlIOCHen-
CTBMM NOTUKHSS 6H(Th MPHCOCIMHEHE K NEHHOMY MOXY A0

EXTRN ®opuar: EXTRN waes: rrent [, ... ]
YiashiBaer, uro UM OMIDENENEHO B APYTOM MOZYTE
nporpasest

INCLUDE Qopuiar: INCLUDE dain

Beraonsaer conepxitMoe yKasantioro daiifla B Texyumi
aitn wexontoh nporpaMm

Onpenenensie
cerMenta/ponenyps
SEGMENT @opatar: mus_cer SEGMENT [xun_nogromxu]
{run_cpasu)
[*rcmace’}
mus_cer ENDS
Onpexenser rpsumLE! cermeita nporpaMmst, Kaxnoe
onpenenexme SEGMENT nonxHo saBeputatbes
omepatopom ENDS
ASSUME Popmar: ASSUME perucrp_cer: mms_cer [, ... )
wt

ASSUME peruetp_cer: NOTHING [, . . . |

Coobmact AcceMBnEDY, Kakol DEruCTp CerMenta coiak
¢ cermentom nporpamsi. Oneparop ASSUME NOTHING
oTMEHRET QefcTBie BLex NPEBAYLILK OMEPATOPOD
ASSUME miist nastoro perdeTpa
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Teeznooneparop Synxmaa
PROC @opmar: ums PROC [NEAR)
e
us PROC FAR
RET
ums ENDP

TipHcBoHBAET HMS TIOCTIEHOBATENE HOCTH OTIEDATOPOB.
Kaxnoe openefieKe, HauMHAIOUEEcS OIEpaTOPOM
PROC, RONXHO 3AKAHUMBATECS onepaTopom ENDP

¥ ipannichve Tpatc IALACE

END Popiar: END [merxa rouxu sxozsa}
OmMeuaer KOHEN HCXOMHOM NPOrPAMMEL

TICEBIOONEPATOPH OHPELEAEHHS HIEHTHSHKATOPOR

ITH TICEBIOONEPATOPE! TOIBONSIOT BaM NPHCBOKTL BLIPGKEHUD CHMBOIH-
weckoe uma (umenTnduKarop). Boipakenue Moxer GbiTh 16-GUTOBO KOHCTAHTOM, CCBL-
Kot Ha afpec, APYTHM CHMBOJIHUEGCKHMM HMEHEM, PeHHKCOM cerMeHTa i OnepaHioM,
MeTof KomaHme. Hocne npucpanBanusg umenn Bri MOXeETE NOALIOBATLCA UM BCIOAY,
rae Tpebyerca yKasaTh 3T BHDaKEHHE.

Ticepnooneparopst EQU {equate — NpupabBHSTh) M = (3HAK PaBEHCTBA) CXOMHBI MO
Ha3HAYEHII0, HO DASIMUAIOTCS CHEYIONMM:

1. OnpeneneHHbe 3MAKOM ”=" UIEHTUGHKATOPLL MOXKHO MEPEONPENensTh, a onpe-

neneHusle ncepnooneparopom EQU — Hembas.

2. licernooneparop EQU MOXHO HCHOABIOBATH KaK ¢ THCIIOBBIMM, TAK ¥ C TEKCTOBH:

MM BHIPaXEHHSIMH, 3 3HAK =" TOJBKO ¢ YHCIOBBIMH.

Heespooneparop EQU ynoGen nis npHcBalBaHA MPOCTHIX MMEH YHCTIAM, CTIOMCHEIM
KOMGYHAIMAM afgpecoB M IPYruM MomolHuIM 00beKTaM, KOTOPHE HEONHOKDATHO
MCHoNb3YIeTcs B nporpamme. Hanpumep:

¥ €QU 1024 iMPUCBONTL UMA KOMCTamTe

TABLE EQU DS:[BPI[SI] 3I1puceoute uma rOMBUHAUMG AAPECOR
SPEED EOU RATE 10npeaesuTs cumoHun

LCOUNT EQU Cx iNPUCEOUTE UMA per uc Ty

Bynyuu BEIpaxeHHeM, ONepaHIl MOXET CoNepXaTh NPOCTHE MaTeMmaTHyecKHe npeobpa-
30BaHNS, KOTOPhIE GY YT BhIfIONHEHE AcCeMOIepOM BO BpeMst TpaHCAAmK. Hanpumep:
DBL_SPEED  EQU 24SPEED
MINS _PER_DAY EQU 60¥24

TipupeneM DpUMEPs! YTIOTpeGEHHS NICEBACONEPATOPa ¥=";
CONST = 56 jAnanoruuno CONST EQU 56, o tenepw

CONST = 57 CONST MOXHO MEPEONPEaenTE ABHO W
CONST = CONST+1  ; uepes ee NPLANAYWES ONPEARreHUe
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Ticenmooneparop ymena

PROC ®opmar: uma PROC [NEAR]
e
#us PROC FAR

RET
uma ENDP

TTpHeEaKBaET HMA NOCTENODATENL HOCTH ONEPATOPUB.

Kanoe onpenenetue, HaUMHANIIEEes ONEPATOPOM

PROC, 207K Ho 3aKaHuMBAThCA omepatopon ENDP

Ynpsenee tpascrsneil

END Popmar: END [merka rouks BXoma)
OrMeyaer KOHEU e XORHOH TTPOrpaMMbl

TICEBIIOONEPATOPH ONPEAENEHHA WIBHTHOHKATOPOR

OTH neeBpoONEpaTOPs! NOSBONSIOT BaM MDHCBOWTH SbIPAMEHUIO CUMBOMTH-
ueckoe uma (1meHTHOUKaTOD). Boipakenue MoxeT GuiTe 16-GUTOBOI KOHCTaHTOM, CCBLI
KOW Ha afipec, APYTHM CHMBOTHYGCKHM HMEHEM, NpeiKCOM CerMeHTa i OIepaHIoM,
MeTKo# KoManmpl. flocne npucBaHBaHASA UMeHM Bbl MoXETe NOJBIOBATHCT MM BCIOOY,
rae TpefyeTcs yKasaTh 310 BhIPaKEHUe,

TNicernooneparopsy EQU (equate ~ npupasusats) M = (3HAK paBeHCTBA) CXORMHBI MO
HA3HAYEHILIO, HO PAINHUAITCS CEAYIOUINM;:

1. OnpenenesHble 3HAKOM =" HOEHTHGHMKATOPEl MOXHO NEPEONPEReNsTh, a ONpe-

neneHHeie nicespoonepatopom EQU — Henbas.

2. lceBmooneparop EQU MoXHO MCTIONB3OBATh KaK ¢ YHCTIOBBIMI, TaK 1 C TEKCTOBBI-

MU BHIPaXEHHMSMI, @ 3HaK ”=" TOMBKO ¢ YHCAOBBIMH.

Tcepoonepatop EQU ynoGen n1s npucBauBaHKs IPOCTHIX HMEH QUCTAM, CITOXHBIM
KOMGHHALMAM aNpecoB M HPYTHM NOZOGHEIM OBBEKTaM, KOTOPHIE HEONHOKPATHO
HCNIONb3YIOTCs B Mporpamye. Hanpumep:

« EQU 1024 $MPUCEONTS MR KoWCTanTe
TABLE EQU DS:(BP)[SI) iMpUceoU T UMA KOMBUMAaUWN aapecoB
SPEED EGU RATE ;0MpeARAMTE CuHaminm

LCOUNT EGU Cx iNPucBOUTE MMA perucTpy

Byﬂy’!ﬂ BBIpa)XXCHHEM, ONEPaHil MOXKET CONepPXKaTh NPOCTHIE MaTeMaTHUECKHE npeoﬁpa-
30BaHKA, KoTople GynyT BRIMOAHEHD! AcceMBnepoM BO BpeMs TpaHcasaumy, Hanpunmep:

DBL _SPEED EGU 2¥SPEED
MINS_PER_DAY EQU 60424

TipuBezieM TIpHMEpLI yTIOTPEGIIEHHS TICEBAOOTIEPATOPA ="}

CONST = S& Hanorusno CONST EQU 56, wo reneps
CONST = 57 3 CONST MOXHO NEpeONPENenUTE ABHO Wiu
CONST = CONST+1  ; vepes €& NReAMAYWES ONDeaSNenus
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Bo MHoOrMx MporpaMmax SUEHKHM DAMATH MCIONB3YIOTCS ISl XPAHEHHS
nepemenHbIX ~ TIONMEHOBAHHBIX 3NEMEHTOB NaHHBIX, COTEPKMMOE KOTOPHIX MOXET
65ITh H3MEREHO 110 Mepe HeobxomuMocTH. Hanbornee ynotpeBuTenbHEIMU NIceBRoomepa-
TOpaMH, PE3EPBHPY UMY aMSTh ANTA IEPEMEHHEIX, SBMIAOTCA ACeBnoonepartops DB
(Define Byte - onpenenuts Gaiit), DW (Define Word ~ onpenenuts cnioso} u DD (Define
Double Word — onpesenuTs IBoiiHOE CMOBO).

OHH pa3NM9aIoTCH B OCHOBHOM 10 06bemy peaepeupyemoit mamsaru. licenooneparop
DB pesepeupyer 8-6uropsie Gdiith, DW ~ 2-GaiiToBrre cnioBa, a DD - 4-GaiitoBrie nBoii-
Here crosa. Onpenensis NepeMeHHYI0, Bel MOXeTe 3a1aTh ¢e HayaNbHOE JHaueHue JuGo
IIPOCTO 3ape3ePBHPOBATH QIS HEE MECTO B BAMSTH, a 3HAUEHHE NPHCBOHTD NO3KE.

TiceBACONIEPATOPE! ONPEASTICHHS JAHHBIX HMEINT CeHy o Gopmar:

[uma) DB supaxewue [,...]
[umAl DW mupawenwne [,...]
Cumnal DO ewpawernne [,...]

TIE ONepaHT BHPAXEHHE MOXKET IPHHHMATE ONTHY W3 HECKOTBKIMX $OPM (B 3aBUCHMOCTH
ot Baimx Hamepenmit).

HarlpumMep, BHIpaXeHUe MOXET GBITh KosCTaHTol. Cemymiumue OnepaTopei NoKass-
BalT MAKCUMANBHBIE ¥ MHHAMAJLHSIE IONYCTUMLIE JECATUYHLIEC SHAYEHHMST IV Nepe-
MEHHBIX MUK B Gaift nau cioBo:

BU_MAX DB 255  jMakcumanswoe oWauenme 5adTa 683 onaxa
BS _MAX DB 127 iMAKCUMANLHOE 3IHAYEHUE BANTE CO IHAKOM
BS_MIN DB -128  ;MAHMMAALHOE OWANEHUE BadTa CO SHAKOM

WU_MAX DW 65535 ;MakCuManeHoe DHa4YeHMe Croee 5€2 JHaka
WS_MAX DW 32767 ;MaKcumManeMOE 3HadeHme CrOBAa €O oHaxoM
WSTMIN D ~32748 ;MUHUMANGHOE IHBMEHME CADRA CO 2MAKOM

TlceBnooneparopsl MOXHO MCHOMB30OBATh IS CO3UAHMS B TAMATH TabaHL, Mepeunc-
N5t 3TIEMEHTHI TabIULBL Yepea 3anarylo. Cllenyomme nocneoBaTebHOCTA 3a7al0T NBe
Tabauust 0O 12 aneMeHTOB B KaxJI0i, OXHa K3 GaliToB,a Apyras u3 cNoB:

B_TABLE DB 0,0,0,0,8,-13 ;Tasmuua Santos

DB 100,0,55,63,63,63
W_TABLE DW 1025,567,-30222,0,90,-129 ;Tataua caos
DW 17,645,26534,367,78,~17
3nech MBI DA3MECTUIIM 3NEMEHTH TaGMMIBl Ha OBYX CTPOKAX [O NIECTh 3HAUSHUH B
KaXnuoll, HO B OIHOM NCEBNOONEPaTOPE MOXHO YKadeBath M0f0e uMCIO 3HAYCHMI,
nub GBF OHM IOMECTHIINCH Ha CTPOKE UMHO# 132 noawummu.

OBpaTuTe BHUMaHHE Ha TO, UTO NEPBbIe UeTHpe 3MEMEHTa U TIOCTIEHHE TPH INEMEHTA
TaGmuusl B_TABLE uMei0T onuHaKoBbie anHaueHus {COOTBETCTBEHHO 0 1 63). ¥ Accem-
6nepa ecrs oneparmsi DUP (duplicate - my6nmpoBars), MO3BONsoWAs NOBTOPATH
oTiepansbl, He Habupasi MX Kamnabii pas aaHoBo. C noMousto onepauuu DUP onpenene-
Hite Tabanuet B_TABLE MOXHO 3anHCaTh KOpOUe:

B_TABLE DB 4 DUP(0),8,-13,-100,0,55,3 DUP(63)

Ilpy onpenenenky NepeMEHHON 063 MPUCBAHBAHMs el HAUATRHOrO 3HAYEHUA HANO
YKa3blBaTh B NOJIE BHIPAXKEHMS BOTDOCHTENBHbIN 3IHAK (7). Hanpumep, cnenynomme
ONEPATOPH! PE3EPEHPYIOT COOTBETCTBEHHO GalT H CIOBO MAMSITH, HO He 3aHOCAT B HMX
KxaKoe-nuGo sHaueHne: .

HIGH_TEMP DB 2
AVG_WEIGHT DU 7
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Bo MHoOrMx MporpaMmax SUEHKHM DAMATH MCIONB3YIOTCS ISl XPAHEHHS
nepemenHbIX ~ TIONMEHOBAHHBIX 3NEMEHTOB NaHHBIX, COTEPKMMOE KOTOPHIX MOXET
65ITh H3MEREHO 110 Mepe HeobxomuMocTH. Hanbornee ynotpeBuTenbHEIMU NIceBRoomepa-
TOpaMH, PE3EPBHPY UMY aMSTh ANTA IEPEMEHHEIX, SBMIAOTCA ACeBnoonepartops DB
(Define Byte - onpenenuts Gaiit), DW (Define Word ~ onpenenuts cnioso} u DD (Define
Double Word — onpesenuTs IBoiiHOE CMOBO).

OHH pa3NM9aIoTCH B OCHOBHOM 10 06bemy peaepeupyemoit mamsaru. licenooneparop
DB pesepeupyer 8-6uropsie Gdiith, DW ~ 2-GaiiToBrre cnioBa, a DD - 4-GaiitoBrie nBoii-
Here crosa. Onpenensis NepeMeHHYI0, Bel MOXeTe 3a1aTh ¢e HayaNbHOE JHaueHue JuGo
IIPOCTO 3ape3ePBHPOBATH QIS HEE MECTO B BAMSTH, a 3HAUEHHE NPHCBOHTD NO3KE.

TiceBACONIEPATOPE! ONPEASTICHHS JAHHBIX HMEINT CeHy o Gopmar:

[uma) DB supaxewue [,...]
[umAl DW mupawenwne [,...]
Cumnal DO ewpawernne [,...]

TIE ONepaHT BHPAXEHHE MOXKET IPHHHMATE ONTHY W3 HECKOTBKIMX $OPM (B 3aBUCHMOCTH
ot Baimx Hamepenmit).

HarlpumMep, BHIpaXeHUe MOXET GBITh KosCTaHTol. Cemymiumue OnepaTopei NoKass-
BalT MAKCUMANBHBIE ¥ MHHAMAJLHSIE IONYCTUMLIE JECATUYHLIEC SHAYEHHMST IV Nepe-
MEHHBIX MUK B Gaift nau cioBo:

BU_MAX DB 255  jMakcumanswoe oWauenme 5adTa 683 onaxa
BS _MAX DB 127 iMAKCUMANLHOE 3IHAYEHUE BANTE CO IHAKOM
BS_MIN DB -128  ;MAHMMAALHOE OWANEHUE BadTa CO SHAKOM

WU_MAX DW 65535 ;MakCuManeHoe DHa4YeHMe Croee 5€2 JHaka
WS_MAX DW 32767 ;MaKcumManeMOE 3HadeHme CrOBAa €O oHaxoM
WSTMIN D ~32748 ;MUHUMANGHOE IHBMEHME CADRA CO 2MAKOM

TlceBnooneparopsl MOXHO MCHOMB30OBATh IS CO3UAHMS B TAMATH TabaHL, Mepeunc-
N5t 3TIEMEHTHI TabIULBL Yepea 3anarylo. Cllenyomme nocneoBaTebHOCTA 3a7al0T NBe
Tabauust 0O 12 aneMeHTOB B KaxJI0i, OXHa K3 GaliToB,a Apyras u3 cNoB:

B_TABLE DB 0,0,0,0,8,-13 ;Tasmuua Santos

DB 100,0,55,63,63,63
W_TABLE DW 1025,567,-30222,0,90,-129 ;Tataua caos
DW 17,645,26534,367,78,~17
3nech MBI DA3MECTUIIM 3NEMEHTH TaGMMIBl Ha OBYX CTPOKAX [O NIECTh 3HAUSHUH B
KaXnuoll, HO B OIHOM NCEBNOONEPaTOPE MOXHO YKadeBath M0f0e uMCIO 3HAYCHMI,
nub GBF OHM IOMECTHIINCH Ha CTPOKE UMHO# 132 noawummu.

OBpaTuTe BHUMaHHE Ha TO, UTO NEPBbIe UeTHpe 3MEMEHTa U TIOCTIEHHE TPH INEMEHTA
TaGmuusl B_TABLE uMei0T onuHaKoBbie anHaueHus {COOTBETCTBEHHO 0 1 63). ¥ Accem-
6nepa ecrs oneparmsi DUP (duplicate - my6nmpoBars), MO3BONsoWAs NOBTOPATH
oTiepansbl, He Habupasi MX Kamnabii pas aaHoBo. C noMousto onepauuu DUP onpenene-
Hite Tabanuet B_TABLE MOXHO 3anHCaTh KOpOUe:

B_TABLE DB 4 DUP(0),8,-13,-100,0,55,3 DUP(63)

Ilpy onpenenenky NepeMEHHON 063 MPUCBAHBAHMs el HAUATRHOrO 3HAYEHUA HANO
YKa3blBaTh B NOJIE BHIPAXKEHMS BOTDOCHTENBHbIN 3IHAK (7). Hanpumep, cnenynomme
ONEPATOPH! PE3EPEHPYIOT COOTBETCTBEHHO GalT H CIOBO MAMSITH, HO He 3aHOCAT B HMX
KxaKoe-nuGo sHaueHne: .

HIGH_TEMP DB 2
AVG_WEIGHT DU 7




[image: image18.jpg]Hmeiite B Buny, uto 3nax (?) TONBKO pesepeupyer MaMsTE IUIST TIEpEMEHHHIX
HIGH_TEMP u AVG_WEIGHT 1 HHKaKuX Hauanbuix suauenuii ne 3a0ger. He Haneil-
TECh, UTO ITH MepeMeHHsIe Oy/TyT comepx)ars () MM KaKoe-TUGo MHOE CrielmbHyecKoe
3HAUEHHE.

Bot Mokere 3ape3sepBMpOBaTh FUEHKH MAMATH 1A LENOA TabiMubL Hanpumep,
orneparop

MONTHLY _SALES DW 12 DUP(?)

sapesepsupyer 12 cros namsiti. On ananoruues oneparopy beiicnia

DIM MONTHLY SALESZ(12).

Tcesnooneparop DB MOXeT BOCTIDMHMMATh B KAYECTBE BIDANEHHA TAKKE CTPOKY
cumeoa06. 10 TIOIBONISIET 3aHOCUTH B NAMATH COODIEHUs 00 ommMbKax, 3arcyoBKH
Tabmn v pyToii TeKcr. JIns 9TOro TEKCT HAIO 3aKIOUMTL B KaBBIUKH MK anocTpogsl.
IlpuBenem nBa npuMepa:

POLITE MSG DB ‘Bu BBEAM CAWWKOM BONBWOE “UECAO"

DB 'OHO He moxeT Bwile OBpasoTano’

DB ‘foxany?cTa, BESAUTE AaHHeE 3aHOBO’
RUDE_MGG DB ‘MonpoByw cwosa, Tynuua'’

TlepeMeHHEIE UCTIONB3YIOTCA TAKXKE IUTS XPaHEHHs! A0Pecoe AUeeK NaMATU, Ha KOTOPEIE
MOTYT CChUIaThCsl KOMaHmbl Bameii nporpamumer. Kax Brr yike suaere, Kakusii agpec
uMeeT IBe KOMIOHEHTHI: HOMep GlioKa i cMemenue. ECu MeTka HaXofuTes B TOM Ke
CEerMeHre, YTo ¥ KOMaHna, Koropasa Ha Hee CCHIJIAeTCH, TO NOCTATOYHO YKasaTh TOJILKO
cmewesne. Tak Kak cMeimieHue uMeer OiuHy 16 GuTOB, TO JIJIA €ro XpaHEeHMsi Halo
ucnons3osatk oneparop DW. Hampumep, ogeparop

HERE NEAR DW HERE

npucout 16-6uroBomy cMmemennto merku HERE umst HERE_NEAR. Conepxamyio
CMeleHue nepeMeH Y0 GyIeM HaskIBaTh yKasareacm.

Ec/u MeTKa 1 KOMaHNa, KOTopasi Ha Hee CChUTAeTCsl, HAXOUATCS B PAJHBIX CErMeHTax,
TO KpoMe cMeliennst MuKkponpoueccopy 8088 mano 3Hath eme u Homep GoKa METKH.
06a 3T¥X KOMIOHEHTa afpeca MOXKHO MOJYuUTE ¢ oMo oneparopa DD. Haipumep,
oneparop

HERE FAR DD HERE

npucBout 16-6uroBoe cMmemenue u 16-6uroBnii Homep Groka merku HERE 32-Gutosoit
nepemenHoii HERE_FAR. Ilepemernyio, conepiaiiyio oba KOMIIOREHTa afpeca, Dynem
Ha3bIBATh 6EKTOPOM.

NCEBIOONEPATOPb ONPEAENEHAS] CETMEHTA/IPOLEIY PH

lcernooneparopst SEGMENT u ENDS pmenst ucxommyio HporpaMmy Ha
cerMenTEL Kak Mbl yKe YNOMUHAmM, B MPOrpaMMe MOXET OBITh [0 UeTLIPEX BHIOB
CErMEHTOB: CErMEHT JIaHHBIX, CETMENT KOMaH, NOTOIHMTENbHbI CEerMenT 1 CermMent
creKa.
Hanpumep, CerMEeHT JaHHbIX MOKET BhIITISIETH CIIEM MMM 00pasoM:

DATASEG ~ SEGMENT RARA PUBLIC DATA
A pB
B DB 2

SOUARES DB 1,4,9,16,29,36,47,64
DATASEG  ENDS




[image: image19.jpg]Hmeiite B Buny, uto 3nax (?) TONBKO pesepeupyer MaMsTE IUIST TIEpEMEHHHIX
HIGH_TEMP u AVG_WEIGHT 1 HHKaKuX Hauanbuix suauenuii ne 3a0ger. He Haneil-
TECh, UTO ITH MepeMeHHsIe Oy/TyT comepx)ars () MM KaKoe-TUGo MHOE CrielmbHyecKoe
3HAUEHHE.

Bot Mokere 3ape3sepBMpOBaTh FUEHKH MAMATH 1A LENOA TabiMubL Hanpumep,
orneparop

MONTHLY _SALES DW 12 DUP(?)

sapesepsupyer 12 cros namsiti. On ananoruues oneparopy beiicnia

DIM MONTHLY SALESZ(12).

Tcesnooneparop DB MOXeT BOCTIDMHMMATh B KAYECTBE BIDANEHHA TAKKE CTPOKY
cumeoa06. 10 TIOIBONISIET 3aHOCUTH B NAMATH COODIEHUs 00 ommMbKax, 3arcyoBKH
Tabmn v pyToii TeKcr. JIns 9TOro TEKCT HAIO 3aKIOUMTL B KaBBIUKH MK anocTpogsl.
IlpuBenem nBa npuMepa:

POLITE MSG DB ‘Bu BBEAM CAWWKOM BONBWOE “UECAO"

DB 'OHO He moxeT Bwile OBpasoTano’

DB ‘foxany?cTa, BESAUTE AaHHeE 3aHOBO’
RUDE_MGG DB ‘MonpoByw cwosa, Tynuua'’

TlepeMeHHEIE UCTIONB3YIOTCA TAKXKE IUTS XPaHEHHs! A0Pecoe AUeeK NaMATU, Ha KOTOPEIE
MOTYT CChUIaThCsl KOMaHmbl Bameii nporpamumer. Kax Brr yike suaere, Kakusii agpec
uMeeT IBe KOMIOHEHTHI: HOMep GlioKa i cMemenue. ECu MeTka HaXofuTes B TOM Ke
CEerMeHre, YTo ¥ KOMaHna, Koropasa Ha Hee CCHIJIAeTCH, TO NOCTATOYHO YKasaTh TOJILKO
cmewesne. Tak Kak cMeimieHue uMeer OiuHy 16 GuTOB, TO JIJIA €ro XpaHEeHMsi Halo
ucnons3osatk oneparop DW. Hampumep, ogeparop

HERE NEAR DW HERE

npucout 16-6uroBomy cMmemennto merku HERE umst HERE_NEAR. Conepxamyio
CMeleHue nepeMeH Y0 GyIeM HaskIBaTh yKasareacm.

Ec/u MeTKa 1 KOMaHNa, KOTopasi Ha Hee CChUTAeTCsl, HAXOUATCS B PAJHBIX CErMeHTax,
TO KpoMe cMeliennst MuKkponpoueccopy 8088 mano 3Hath eme u Homep GoKa METKH.
06a 3T¥X KOMIOHEHTa afpeca MOXKHO MOJYuUTE ¢ oMo oneparopa DD. Haipumep,
oneparop

HERE FAR DD HERE

npucBout 16-6uroBoe cMmemenue u 16-6uroBnii Homep Groka merku HERE 32-Gutosoit
nepemenHoii HERE_FAR. Ilepemernyio, conepiaiiyio oba KOMIIOREHTa afpeca, Dynem
Ha3bIBATh 6EKTOPOM.

NCEBIOONEPATOPb ONPEAENEHAS] CETMEHTA/IPOLEIY PH

lcernooneparopst SEGMENT u ENDS pmenst ucxommyio HporpaMmy Ha
cerMenTEL Kak Mbl yKe YNOMUHAmM, B MPOrpaMMe MOXET OBITh [0 UeTLIPEX BHIOB
CErMEHTOB: CErMEHT JIaHHBIX, CETMENT KOMaH, NOTOIHMTENbHbI CEerMenT 1 CermMent
creKa.
Hanpumep, CerMEeHT JaHHbIX MOKET BhIITISIETH CIIEM MMM 00pasoM:

DATASEG ~ SEGMENT RARA PUBLIC DATA
A pB
B DB 2

SOUARES DB 1,4,9,16,29,36,47,64
DATASEG  ENDS
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PROGCODE  SEGMENT PARA PUBLIC *CODE

MOV ax,Bx
MOV CL,DH
MOV DI,Cx

PROGCODE  ENDS

Cnopa SEGMENT u ENDS oTMevaloT Hauano n KoHeu cermenta. OHH HE coobumamT
AccemGriepy, KaKoro pona cerMeHT JIoJKeH GbiTh onpefenet. st 9Toil Len Hemons-
3yercs OTReNbHBII nicepaooneparop ASSUME.

Onepatop ASSUME umeer dopmar

ASSUME peruc¥p _cer:uma_cerl,...]

e PErHCTP_cer — HMS OJHOTO 13 perucTpoB cermenta DS, CS, SS umi ES, a uMsi_cer —
MM, yKasaHHoe B ncepnooneparope SEGMENT. Ilpu atom DS yKasmBaer Ha CerMeHT
OaHHbIX, CS = Ha cerMeHT KoMaHA, SS — Ha CerMeHT CTeKa, a ES — Ha NONOTHHTENbHBIA
CerMeHT,

Oneparop ASSUME noMoraer AccemGnepy npeoGpa3oBsIBaTs METKM B afipeca, CO00-
Iasi, KAKHM DET#CTPOM CErMeHTa Bl XOTUTE BOCTIONB3OBATHCA MPH ANPECALMH ITHX
MeToK. Harpumep, oneparop

ASSUME DS:DSEG

ykassiBaer AccemGnepy: "Cerment no mmenn DSEG — ato Moit cermenT nanHbix. Korna
TIpH TPAHCHIAIMN TPOrpaMMbi GyJeT ODHapY’KEeHO YNOMUHAHME METKH H3 CEeTMeHTa
DSEG, coofum MHKDONPOUECCOPY, 4TO HOMep GIIoKa METKH Hafio M3BJIEUb U3 PErucTpa
DS. Co cBoeii cTopons! obemalo, yro DS yKaxer Ha nauano DSEG”.

OGriuso onepatop ASSUME noMewator cpasy xe 3a oneparopoM SEGMENT, onpene-
NA0WHM CerMEeHT KoMaHn. Tax, B TIpeusloywie# nporpaMme, COCTOABUIEH U3 OBYX
CErMEeHTOB, CeTMEHT KOMaHR IOMKeH LT Obl MMETh CIeRy lotuif BUT

PROGCODE  SEGMENT  PARA PUBLIC - CODE

ASSUME €S:PROGCODE, DS: DATASEG
MoV AX,DATASEG  {Yc71amoeuts DS ma nawano DATASES
MOV

HMov
oV
mov

PROGCODE  END

Eme pa3 o6paTHTe BHUMaHUE Ha TO, UTO MbI HOJUKHEL ABHBIM 0BPa3OM 3arpy3uTh afpec
Hawarna cerMeHTa RaHHbIx B peructp DS: komaunoit ASSUME s1oro crenats Heb3s.

Neesmooneparopsi PROC 1 ENDP otMeualor Havano u KoHeunpoyedype! . llpouenypa
TIPEACTABNISET COBOH COBOKYMHOCTL KOMAH]I, KOTOPHIE AOJUKHEE HCTIONHATHCS B Pa3HbIX
Mmecrax nporpammel. Korma Bama nporpamma BH3BIB2eT NPOUENYDPY, TO MHKDOTIPOLIEC:
cop 8088 ucrnonHseT ee, a 3aTeM BOIBPAIACTCH K TOMY MeCTY NpOrpamMMbl, rae GrA
caenaH B30B, TaK Kak Bel nuuere B OporpaMme TeKCT MPOLETYPhI TOSbKO OlMH Pa3,
TO 3TOT NpueM ocBOBOXIaeT Bac o MOBTOpEHUs: TEKCTA BCIOIY, L€ TPeGyOTCH KOMaH-
AbL IPOLIEAY DY, U TEM CAMBIM yKOPaYMBaLT POrpammy. .




[image: image21.png]Kawmdan npouedypa O0onmwg Hauunarecs onepatopom PROC U 30KAHYUEATHCA
oneparopom ENDP. Eciu, KpoMe Toro, oHa conepxnr KomaHny RET (Return From Pro-
cedure — BO3Bpar U3 NIPOUETYPEI), 2 B GONBIMHCTBE CIyYaEB 370 TAK, TO Mbi HA30BEM ee
nodnpozpammoti. Komarna RET sacrapasier Muxkponpoueccop 8088 BepHyThCA K TOMY
Mecty, rae ObUla BEI3BaHa MPOLENypa, M FlOo CBOEMY HEHCTBHI0 aHANOrMYHA OTEpaTopy
RETURN B Beiicuke.

Tiponexype Beerna Npunucak OMH U3 ABYX aTpubyron ouctanyuu: NEAR (6mmakas
npouenypa) u FAR (ganexas npouenypa). On noxeH GbiTh YKa3aH B KaUecTBe OnepaH-
na oneparopa PROC. Ecn onepany onyiueH, 1o noapasymenaetcs arpu6yT NEAR.

Ipouenypa ¢ arpubyrom NEAR Moxer OnTe BBI3BAaHA TONBKO M3 TOrO CETMEHTa
KOMaHI, B KOTOPOM OHa onpeaenexa, Hanprmep

CSES SEGMENT  PARA PUBLIC "CODE"
ASSUME €5:CSEG

CALLER PROC
CALL CALLEE  (BwoBats npoueaypy)
RET

CALLER ENDP

CALLEE PROC NEAR (Buoweaeman apoueaypa)
RET

CALLEE ENDP

CSEG ENDS

3nech BeabiBaemast npouenypa (CALLEE) ompenenieHa B TOM JKe CEFMEHTE, UTO W
Komauna CALL. OmHako Takue aBe NMpONCOyphl MOFYT HAXORUTCA NaXe B Pa3HBIX
MPOrpaMMHBIX MORYJSX (T. €. B PasHBIX AMCKOBBIX $ailfgX), NUMIb Gl MX CETMEHTH!
KOMaHIl MM€IU OMHAKOBHIE UMeHa, CBSI3H MeX Iy MOMYTISMU 0GeCHeUnBATCS [ICEBIO-
oneparopamn EXTRN 1 PUBLIC, KoTopsie MsI 0GCYIHM B CIIENYIOLIEM pa3iene.

Tlpouenypa ¢ arpubyrom FAR Moxer BuiTh Bbi3BaHA U3 NIOGOTO CErMEHTa KOMaHI,
HanpuMep

cses SEGMENT  PARA PUBLIC °CODE’
ASSUME.  CS:CSEG
caLLER PROC
CALL CALLEE  (BuosaTe npoueaypy)
RET
CALLER ENDFP
cses ENDS
CsEGL SEGMENT  PARA PUBLIC ~CODE
ASSUME €S:CSEGL
CALLEE PROC FAR (Buoweaeman npoueaypal
RET
CALLEE ENDP
CSEG ENDS

Korma mukponpoueccop 8088 Bsi3siBaeT NPOLERYPY, TO OH fIOMELIAET afpec BOSBpa~
Ta B CTEK. ITOT afpec GyNeT N3BJIEUEH MpH BLNoNHeHuy KomaHnel RET, Ecnu npouexy-
pa umeer atpubyT NEAR, 10 IpH BH3OBE B CTEK NIOMELAETCs TONBKO cMellenue (conep-
JKMMoe yKasatenst Komarn IP). Eciu npouenypa umeer atpubyt FAR, To npu BelzoBE B
CTEK MOMewaercsi H HoMep GloKa (conepkuMoe perieTpa cermedra KomaHa CS), u
comepxauweeca B pericrpe IP cmetsienye (B yKa3aHHOM NTOpsAKe):




[image: image22.png]TNpu TpaHcAsTIIMM NpOrpaMMEl AccemGiepoM Kaxnast komanna RET npeoGpasyerca B
MalIMHAYI0 KOMaHIY, KOTOpast yKasdsiBaeT MuKpomnpoueccopy 8088, ckonbko cioe ¢
agpecaMn BO3Bpara noxamofurcs masneus u3 crexka. Komanna RET B npouemype ¢
arpulyroM NEAR 3aCTaBUT MHKDOIPOLIECCOP U3BTIEUL H3 CTEKA OIHO CJIOBO (Comepxu-
Moe peructpa IP); koManna RET B nponenype ¢ arpubyToM FAR sactaBur ero nasneun
nBa ciosa (copepkuMoe peructpos IP u CS).

TipuBeseM HECKONBKO IIPaBH, KOTODHE MOMOTYT PelMTh, KaKoi w3 arpubyTos,
NEAR nnn FAR, Hano npunuceiars Bawmeit npouenyp

1. Bbi MOKETE BBI3RATL MPOrPaMMy %3 ONEPaLMOHHOI cucteMer DOS uny 13 oTnamun-

Kxa DEBUG. Ho Tak Kak u DOS, u DEBUG pasmelieHsl B cerMeHTax KOMaHn, oTivy-

HBIX OT CerMenTa KoMaHz Bameil mporpamMel, TO ee 0CHO8HAA npouedypa GoAMHA

umets aTpulyT FAR.

2. Ecnut Bet Beeria laeTe cerMenTy KOMaHn OfiHO U TO ke nmsi (Hanpumep, CSEG), To

npuuckIBaiiTe BeeM NPOUCHYDaM, KPOME OCHOBHON, atpuGyT NEAR.

3. Ecnu Bsi ucnone3yere Opyrite MporpaMMel, TO MPHMHCHIBAiiTe UX MPOLERYDpaM

atpubyT FAR. O TOM, Kak 370 cfeNaTth, Mbl KPaTKO DACCKakKeM TpH 0GCYKIeHMH

ncepmooneparopa FAR.

TICEBIOONEPATOPH BHEHUX CCHUIOK

3TH NceBNOONEpaTopsl M03BONSIOT BaM  MCIIOMb3IOBATH HHGOPMALMIO,
HaXOZSILYICS B BPYTHX HPOrPaAMMHBIX MOIY 15X uny daiinax.

Ncennooneparop PUBLIC nenaeT yKasaHHBI! B HeM RAEHTHOHKATOP HOCTYIIHLIM Rl
APYTUX TPOrPaMMHEIX MOIYJIEH, KOTODbIe BROCIIENCTBUM MOTYT 3arPYKaThesl BMECTE C
HaHHLIM MomyJleM. UnenTudrkarop MoxeT GHITh 1MeHEeM NepPEMeHHO, METKOH (Kpome
MeTok oneparopa PROC) uiu umeHeM, onpeneieHHsIM NeeBooneparopoM = uins EQU.

Ticesnooneparop EXTRN OMUCHBAET MIEHTUGUKATODH, KOTODHE OfpeneneHs (4
o6baBneHH B oneparope PUBLIC) B Gpyrux NporpaMMHLIX Mopynsix. OH uMeeT popMat

EXTRN umaztunl,...]

roe uMsl — WueHTHQUKATOp, OTpeNefieHHbT B OPYTOM IPOrpaMMHOM MOZyJle, a THl
3a1aeTCst CTCMYIOmIM OBPRIOM:
Ecni uMsi SIBNSIETCSt MUSHTHGUKATODOM, ONPEAETIEHHBIM B CErMeHTe NaHHbIX Wi B
TIOTIONIHUTENLHOM CErMEHTE, TG THII MOXKET IPUHNMATh 3HayeHnst BY TE, WORD nnu
DWORD.
Ecnu uMst - METKa IPOUEAYPLI, To TN MoxeT OsiTs NEAR nmt FAR.
Ecit MMsT OTHOCHTCA K KOHCTaHTE, ompefeliekHoll neepRooneparopamu = um EQU,
TO THI HOMKEH GpiTh ABS. .
fipennonoxuM, Hanmpumep, uto Bam Tpebyercss QOCTYM K MepEeMEHHOM MO WMEHU
TOTAL, onpenenctHoit B mpyroM momyne. Torga Momyns, B KOTOPOM oOftpeneneHa
nepemenHast TOTAL, TouxeH comepaTh ONepaTophl

PUBLIC TOTAL
ToTAL oW ° iNPuceouTe TOTAL Havanewoe anavedns O

a MOEY Ik, KOTOPBIA cchinaeres Ha nepemenHylo TOTAL, — onepartop
ExTRN TOTAL : WORD

Ticeppooneparop INCLUDE Ha BpeMs TPAHCAAIMM BCTABASIEY B TEKywui bain
UCXOTHOI NPOrpaMMBbE UETILI (Ba i HCXOLHBIX ONEpatopoB, Harpumep, onepatop

INCLUDE  B:OTHERFIL.ASM




[image: image23.png]TNpu TpaHcAsTIIMM NpOrpaMMEl AccemGiepoM Kaxnast komanna RET npeoGpasyerca B
MalIMHAYI0 KOMaHIY, KOTOpast yKasdsiBaeT MuKpomnpoueccopy 8088, ckonbko cioe ¢
agpecaMn BO3Bpara noxamofurcs masneus u3 crexka. Komanna RET B npouemype ¢
arpulyroM NEAR 3aCTaBUT MHKDOIPOLIECCOP U3BTIEUL H3 CTEKA OIHO CJIOBO (Comepxu-
Moe peructpa IP); koManna RET B nponenype ¢ arpubyToM FAR sactaBur ero nasneun
nBa ciosa (copepkuMoe peructpos IP u CS).

TipuBeseM HECKONBKO IIPaBH, KOTODHE MOMOTYT PelMTh, KaKoi w3 arpubyTos,
NEAR nnn FAR, Hano npunuceiars Bawmeit npouenyp

1. Bbi MOKETE BBI3RATL MPOrPaMMy %3 ONEPaLMOHHOI cucteMer DOS uny 13 oTnamun-

Kxa DEBUG. Ho Tak Kak u DOS, u DEBUG pasmelieHsl B cerMeHTax KOMaHn, oTivy-

HBIX OT CerMenTa KoMaHz Bameil mporpamMel, TO ee 0CHO8HAA npouedypa GoAMHA

umets aTpulyT FAR.

2. Ecnut Bet Beeria laeTe cerMenTy KOMaHn OfiHO U TO ke nmsi (Hanpumep, CSEG), To

npuuckIBaiiTe BeeM NPOUCHYDaM, KPOME OCHOBHON, atpuGyT NEAR.

3. Ecnu Bsi ucnone3yere Opyrite MporpaMMel, TO MPHMHCHIBAiiTe UX MPOLERYDpaM

atpubyT FAR. O TOM, Kak 370 cfeNaTth, Mbl KPaTKO DACCKakKeM TpH 0GCYKIeHMH

ncepmooneparopa FAR.

TICEBIOONEPATOPH BHEHUX CCHUIOK

3TH NceBNOONEpaTopsl M03BONSIOT BaM  MCIIOMb3IOBATH HHGOPMALMIO,
HaXOZSILYICS B BPYTHX HPOrPaAMMHBIX MOIY 15X uny daiinax.

Ncennooneparop PUBLIC nenaeT yKasaHHBI! B HeM RAEHTHOHKATOP HOCTYIIHLIM Rl
APYTUX TPOrPaMMHEIX MOIYJIEH, KOTODbIe BROCIIENCTBUM MOTYT 3arPYKaThesl BMECTE C
HaHHLIM MomyJleM. UnenTudrkarop MoxeT GHITh 1MeHEeM NepPEMeHHO, METKOH (Kpome
MeTok oneparopa PROC) uiu umeHeM, onpeneieHHsIM NeeBooneparopoM = uins EQU.

Ticesnooneparop EXTRN OMUCHBAET MIEHTUGUKATODH, KOTODHE OfpeneneHs (4
o6baBneHH B oneparope PUBLIC) B Gpyrux NporpaMMHLIX Mopynsix. OH uMeeT popMat

EXTRN umaztunl,...]

roe uMsl — WueHTHQUKATOp, OTpeNefieHHbT B OPYTOM IPOrpaMMHOM MOZyJle, a THl
3a1aeTCst CTCMYIOmIM OBPRIOM:
Ecni uMsi SIBNSIETCSt MUSHTHGUKATODOM, ONPEAETIEHHBIM B CErMeHTe NaHHbIX Wi B
TIOTIONIHUTENLHOM CErMEHTE, TG THII MOXKET IPUHNMATh 3HayeHnst BY TE, WORD nnu
DWORD.
Ecnu uMst - METKa IPOUEAYPLI, To TN MoxeT OsiTs NEAR nmt FAR.
Ecit MMsT OTHOCHTCA K KOHCTaHTE, ompefeliekHoll neepRooneparopamu = um EQU,
TO THI HOMKEH GpiTh ABS. .
fipennonoxuM, Hanmpumep, uto Bam Tpebyercss QOCTYM K MepEeMEHHOM MO WMEHU
TOTAL, onpenenctHoit B mpyroM momyne. Torga Momyns, B KOTOPOM oOftpeneneHa
nepemenHast TOTAL, TouxeH comepaTh ONepaTophl

PUBLIC TOTAL
ToTAL oW ° iNPuceouTe TOTAL Havanewoe anavedns O

a MOEY Ik, KOTOPBIA cchinaeres Ha nepemenHylo TOTAL, — onepartop
ExTRN TOTAL : WORD

Ticeppooneparop INCLUDE Ha BpeMs TPAHCAAIMM BCTABASIEY B TEKywui bain
UCXOTHOI NPOrpaMMBbE UETILI (Ba i HCXOLHBIX ONEpatopoB, Harpumep, onepatop

INCLUDE  B:OTHERFIL.ASM




[image: image24.png]CUMTHIBAeT copepiumoe ¢aiina OTHERFIL.ASM ¢ mucka B B Baw ucxomubiit daiin Ha
cBoe Mecro. Oneparop INCLUDE MoxHO MCHONBb3OBATH TaKkKe ISl CYHTHIBAHUS B
nporpamMMy makpoonpedesenud. (TlompoGree 06 37oM cM. B 1. 9.)

TICEBIOONEPATOPE! YTIPABAEHHS TPAHCASUNER

CYIIECTBYIOT HECKONBKO MCEBIOONCPATOPOB YNpaBJeHus TpaHCIAnMe
{oHy onucansl B pasm. 2.8). Hanbonee wacto na HUX ynorpebnsiercst neepnooneparop
END.
TNcesnooneparop END oTMeuaer KOHeLl HCXOHOH TpOrpaMMEl M yKa3kIBaeT AcceMb-
Jiepy, £ne 3aBepuTs Tpancisimo. Hoaromy neesaooneparop END doamen npucyrcreo-
8atb 8 Kawooll ucxodnoll npoepamme. OH uMeet YopMat

END {mMeTka Touxu exoaal

Tnie MerKa TOUKH BXofa HneHTHOWLMpYeT Bamy mcxommywo mporpammy. Hampumep,
oneparop

END MY _PROG

OTMEYaeT KoHex nporpammsr MY _PROG.

BaxHo uMeTh B BUAY, ¥TO €CiH Bamia nporpaMMa COCTOUT U3 HECKONBKUX MOy JieH,
TO MeTKa JODKHA MPHUCYTCTBOBATH TOMBKO B oneparope END ocuopHOro monyns. B
ocTafapHbIX MOy Aax oneparop END pomxen Guite ykasan Ges merku. Hampumep, eciu
Bama ocroBHas mporpamMma BHI3HBAET MONMPOrPaMMbL, HAXONSIMECS B OTIENBHBIX
MOZyJisix, To oneparop END, saBepmiamiumii Kaxbiit MporpaMMHBIA MOLY s, JOKEH
GBIt 6€3 METKH.

TICEBIOOMNEPATORM YIPABNEHHS JICTHHTOM
Tlcerpoonepatop PAGE nmeer gopmar

PAGE [wwcno cTpox] (,4nmcno cTonsues ]

THie WHCNIO CTPOK W GMC/IO CTONGLOB 330al0T JUMHY U WHPUHY CTPAHMI, THCTHHIA MPO-
rpammsl. [luanasoH yucna c1pok = ot 10 no 255, uucna eronbuos — of 60 no 132. llo
YMOUARMIO pa3Mep CTpaHHLb1 cOCTaBNAeT 57 cTpok no 80 cuMponos. Hanpumep, onepa-
TOp

PAGE 25,100

OrpaHMuMBAET PasMep KaKNOH CTPaHHLBI 25 CTPOKaMH 110 100 cUMBONOB B KaX 0.
OBIUHO THCTHHT BHIASTCA HA CTAHAADTHYIO GyMary ¢ PasMepOM CTPAHHMLIE 66 CTPOK
o 132 caMBona, 1 B 310M ciTyuae oneparop PAGE umeer sun

PAGE ,132

(Ecnu Bur ucnioymayere 6ymary umphtoit 8,5 moiMa (216 MM), To yeTaHOBUTE Ha NPUHTE-
D€ PEXHM [EUaTH CAMBIM Y3KUM IpKbTOR, o0b1unO 16,5 ciMBONOB Ha oiiM.)

Ha BepxHeii CTpOKe Kaxnoit cTpaHuusl AccemOnep nevaraer HoOMep TaBbl 1 HOMEp
CTpaHHLbL, pasHeNsisi HX neducoM. AcceMEIep NepexomiT K CRenyiel CTpaHuHe, ecln
TeKyIHasi CTPAHUIA 3ATIONHUIACH JIUGO eC/H eMy BCTPETMIICS MPOCToii onepatop PAGE
(Bea oTiepasiIos), U YBEMIYWBALT HOMED IIIABH TONBKO B TOM CIyuae, eCli eMy BCTpe-
TancA onepatop PAGE +, ¥ 1py 5TOM HAUMHAET HYMEDALMIo CTpaHMu 3aHoBO ¢ 1. B
ToGOM U3 3THX TPeX CRYUaeB NPUHTEPY JaeTcst KoMaHIa NEPEeXolia Ra Hauano creny-
iomed CTPAHKLBL -

Icesnooneparop TITLE ofecrneunBaer fleyaTh 3arofloBKa Ha BTOPOH CTPOKE Kaxao#k
cTparuubl. 3arofloBOK BLIPaBHUBAETCS CIIERa; OOLIUHO B HEM VKa3sBaloT WMsa daiina ¢
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cBoe Mecro. Oneparop INCLUDE MoxHO MCHONBb3OBATH TaKkKe ISl CYHTHIBAHUS B
nporpamMMy makpoonpedesenud. (TlompoGree 06 37oM cM. B 1. 9.)

TICEBIOONEPATOPE! YTIPABAEHHS TPAHCASUNER

CYIIECTBYIOT HECKONBKO MCEBIOONCPATOPOB YNpaBJeHus TpaHCIAnMe
{oHy onucansl B pasm. 2.8). Hanbonee wacto na HUX ynorpebnsiercst neepnooneparop
END.
TNcesnooneparop END oTMeuaer KOHeLl HCXOHOH TpOrpaMMEl M yKa3kIBaeT AcceMb-
Jiepy, £ne 3aBepuTs Tpancisimo. Hoaromy neesaooneparop END doamen npucyrcreo-
8atb 8 Kawooll ucxodnoll npoepamme. OH uMeet YopMat

END {mMeTka Touxu exoaal

Tnie MerKa TOUKH BXofa HneHTHOWLMpYeT Bamy mcxommywo mporpammy. Hampumep,
oneparop

END MY _PROG

OTMEYaeT KoHex nporpammsr MY _PROG.

BaxHo uMeTh B BUAY, ¥TO €CiH Bamia nporpaMMa COCTOUT U3 HECKONBKUX MOy JieH,
TO MeTKa JODKHA MPHUCYTCTBOBATH TOMBKO B oneparope END ocuopHOro monyns. B
ocTafapHbIX MOy Aax oneparop END pomxen Guite ykasan Ges merku. Hampumep, eciu
Bama ocroBHas mporpamMma BHI3HBAET MONMPOrPaMMbL, HAXONSIMECS B OTIENBHBIX
MOZyJisix, To oneparop END, saBepmiamiumii Kaxbiit MporpaMMHBIA MOLY s, JOKEH
GBIt 6€3 METKH.

TICEBIOOMNEPATORM YIPABNEHHS JICTHHTOM
Tlcerpoonepatop PAGE nmeer gopmar

PAGE [wwcno cTpox] (,4nmcno cTonsues ]

THie WHCNIO CTPOK W GMC/IO CTONGLOB 330al0T JUMHY U WHPUHY CTPAHMI, THCTHHIA MPO-
rpammsl. [luanasoH yucna c1pok = ot 10 no 255, uucna eronbuos — of 60 no 132. llo
YMOUARMIO pa3Mep CTpaHHLb1 cOCTaBNAeT 57 cTpok no 80 cuMponos. Hanpumep, onepa-
TOp

PAGE 25,100

OrpaHMuMBAET PasMep KaKNOH CTPaHHLBI 25 CTPOKaMH 110 100 cUMBONOB B KaX 0.
OBIUHO THCTHHT BHIASTCA HA CTAHAADTHYIO GyMary ¢ PasMepOM CTPAHHMLIE 66 CTPOK
o 132 caMBona, 1 B 310M ciTyuae oneparop PAGE umeer sun

PAGE ,132

(Ecnu Bur ucnioymayere 6ymary umphtoit 8,5 moiMa (216 MM), To yeTaHOBUTE Ha NPUHTE-
D€ PEXHM [EUaTH CAMBIM Y3KUM IpKbTOR, o0b1unO 16,5 ciMBONOB Ha oiiM.)

Ha BepxHeii CTpOKe Kaxnoit cTpaHuusl AccemOnep nevaraer HoOMep TaBbl 1 HOMEp
CTpaHHLbL, pasHeNsisi HX neducoM. AcceMEIep NepexomiT K CRenyiel CTpaHuHe, ecln
TeKyIHasi CTPAHUIA 3ATIONHUIACH JIUGO eC/H eMy BCTPETMIICS MPOCToii onepatop PAGE
(Bea oTiepasiIos), U YBEMIYWBALT HOMED IIIABH TONBKO B TOM CIyuae, eCli eMy BCTpe-
TancA onepatop PAGE +, ¥ 1py 5TOM HAUMHAET HYMEDALMIo CTpaHMu 3aHoBO ¢ 1. B
ToGOM U3 3THX TPeX CRYUaeB NPUHTEPY JaeTcst KoMaHIa NEPEeXolia Ra Hauano creny-
iomed CTPAHKLBL -

Icesnooneparop TITLE ofecrneunBaer fleyaTh 3arofloBKa Ha BTOPOH CTPOKE Kaxao#k
cTparuubl. 3arofloBOK BLIPaBHUBAETCS CIIERa; OOLIUHO B HEM VKa3sBaloT WMsa daiina ¢
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Neennoonepatop DynKumua
PAGE @opmar: PAGE [wmcno erpox] [ aucno cronbuon]
YCTaHaBNMBaCT MUMHY U WHPUHY NEUATACMOI CTPARMLIH.
TITLE @opmar: TITLE rexcr

YKassBaet 3aroN0BOK, KOTOPEI ROTKEH BHTs Hameuarat Ha
BT0pOji CTPOKE KaIO/ CTPARMIIEL.

SUBTTL @opar: SUBTTL rexcr
YKa3mBact N0x3aron0BOK, KOTOpHIH JOMXER GHTh Hameua-
TaH Ha TpeTheli CTPOKE KAXION CTPANHIIAL.

MCXOOHBEIM MOHIYJNIEM M KDarkKoe OIMCAHWe HA3HA4YeHMUs] ITOr0 MOHyist. Yame BCero
oneparop TITLE noMewanT B caMoM Hauajle IPOrPaMMEl, HO OH MOXeT DhITh yKasaH B
moBoM MecTe MPOrpaMMBL.

TceBpooneparop SUBTTL oGecneunBaer nevyars HEHTPHPOBAHHOIO MOJ3Ar0JIOBKa Ha
TpeTheil CTPOKE KaX [0 CTPAaHMLII; OOIYHO B HEM OMMCHLIBASTCS COMEPKAHME CTPAHMILEL.
Hanpumep, Hauano JMCTHHIa MOTTIO HMETh TaKHe 3ar0JIOBKH:

TITLE COUNT ALL - nporpamma nepenncu Manar raxu
SUBTTL Cerment aamHwx Bexepw

Ilo 3aBEpUICHNH TTeUaT! MepBoro CerMeHTa MaHHbIX Bt MOryn GbI H3MEHUTH ron3arono-
BOK Cleyionmm obpasom:

SUBTTL Cerment aawnex fayTona
PAGE

3aroNoBKy M NOM3ar0IOBKYM MOTYT COTIEpKaTh 10 60 CHMBOTOB.
B 1ab. 2.3 npuBeneHs! Bee NCeBIOONepaTops! yPaBIeHNs TUCTHHIOM.
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Orieparus yKasatenst PTR noapoiisier HaMeHHTs y oniepakna arpubyr tana

{BYTE nnu WORD) nmu atpufyt auctanumu (NEAR unu FAR). Hanprmep stoi onepa-
ueR MOXXHO BOCMONb3OBATBCS INS HocTyna K Galitam B tabnune cnop, Ecmu rabnuua
onpeneneHa CIENYIOuHM 06pasom:

WORD_TABLE DW 100 DUP(?)
TO OTIEpATOP

FIRST_BYYE EQU BYTE PTR WORD_TABLE
BPACBOUT UMs1 iueiiKe nepBoro Gaiita rabmius! WORD..TABLE. MoxHO IIPHCBOMTE HMS
1 moBomy apyroMy GaiTy, HanpuMep

FIFTH_BYTE EQU FIRST_BYTE+4
Kax yxe yroMutanocs, onepaunus PTR MOXeT U3MEHHTb H ATPHOYT IMCTAHLMU METKU.
Hanpumep, ecii IporpaMma CONEPXKHT ONEPaTop

START: MOV CX,100
To Metka START umeer atpubyt NEAR, ut0 Moasossier ccHUIAThesl Ha Hee KOMaHKe
nepexona JMP, Haxopstutelics B TOM e ceTMeHTE. UToGhI Ha 5TY METKY MOTJINM CCHINIATh-
a1 KoMaHasl JMP, HaXOBAIUHECST B APYTUX CerMEHTax, HANO JaTh MPHBEHNCHHOMY BbILie
ofepaTopy ankTepHATUBHYI0 METKy, uMeniyl atpubyr FAR. 3To MOXHO cmenars
OnepaTopoM

FAR_START EQU FAR PTR START
Kak ynomunanock B r31. 1, npi BeMMMCIIEHMH afpeca MHKponpoueccop 8088 aBromarn-
UECKM BHIGHPALT PerucTp cerMenTa SS, ec/it CMeulerne ONepaHna HaXOOUTCs B PEruct-
pax SP unu BP. AHanornuHo oH BHOUpaeT perucTp cerMeHta DS, eciu cMeimeHKe comep-
sures B perucrpax BX, SEunu DI Onepamust samenwt ceamenta (DS:, ES:, SS: nnu CS:)
TIO3BOJIACT N3MEHUTE anMGyT CETMEHTa METKH, CerMEHTa WK anpeCHOTO BRIDaXEHUSA,
Hampumep, oneparop

MOV AX,ES:{BP]
coobaeT MuKporpoueccopy 8088, uto oMepaHI-MCTOUHMK HaNo M3BNEUb B3 JOMOTHU-
TENBHOIQ CerMEHTa, 4 He M3 CerMEHTA CTeKa.

Onepauns SHORT cooBmaer AccemBnepy, urto anpec nepexona xomaHmer JMP naxo-
nuTcs He panee +127 unu — 128 Gaiit o creaywolel KoMaHopl. MMest Takylo HHGOpMa-
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Ha puc. 2.1 nokasaH TeKCT Hauiel NMpOrpaMMbl KOMMPOBAHMST TabMMilbl.
OGparute BHUMAaHME, UTO OHa HMeeT cerment creka STACK, cerment nannsix DSEG u
cerment Komann CSEG. Cerment crexa GyneT comepxaTh agpec BO3BpaTta, KOTODIE
noseomiT MuKporponeccopy 8088 BepuyThest K ornamuuky DEBUG nocne saBepimeHust
TIPOrPaMMT.

CerMenT NamHEIX COCTOMT TONHKO M3 IBYX NCEBIOONEPaTopoB. OmuMH Orpenensier
Tabanuy-uctounuk SOURCE, a npyroit pesepBuMpyeT MecTo B naMsTH Iid Tabmi-
ue-nipuemanka DEST.

CerMeHT KoMa#j CONCPRMT YETHPE MPY TNl KOMaHI:

nepsasi rpynna NoMenaeT agpec Bosspara ornamuuka DEBUG B crei;

BTOpas rpymnasacrapaser pernctp DS yKa3LBaTs HA CETMEHT NAaHHEIX (HENOMHUM,

w10 oneparop ASSUME 06 atom e 3aGorurcs);

TPeTs? rpymna obnynaer verwipe Gaiita tabimust DEST. 310 nemaercst mist toro,
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BAMAHNS IPSNBLIYIIHX MCTIONHEHUHA RPOrPaMMbi;

4eTBepTasi IPyIina KONMpYeT MaHKble TabNULE! 10 OMHoMy GaiiTy 33 NpHeM.

KoMaHIs!, HAXOHAWMECS B CETMEHTE KOMaH, 0Bpasy10T eIHHCTREHHYI0 NPOLENYPY,
oKaiiMITeHHYI0 iceBaconeparopami OUR_PROG PROC FAR u OUR_PROG ENDP. 3roit
npouenype npucsoeH arpubyr FAR, nosroMy npw saBepIIEHHN MCTIOMHEHUA NPOTpaM-
My MuKkponponeccop 3088 no Komamne RET Bospparut ympaBReHME OTNANUMKY
DEBUG (HaxopfweMycsl B ADYroM cerMeHTe namstru). Ha srux coobpamenuil Bam
credyer ofopMAATE CEOU NPO2PAMMBE KAK NPOUEOYPH.

TITLE EX_PROG - fpumep nporpams

PAGE J132
sTack SEGMENT  PARA STACK "STACK’

DB 64 DUP( STACK )
STACK ENDS
DSEG SEGMENT FARA PUBLIC “DATA’
SOURCE DB 10,20,30,40  :37a TaBmua BYAET CKONMPOBAHA ©
DEST DB 4 DUP(?) $9Ty TaBavuy, @ OSPaTHOM NOpRAKE
DSEG ENDS
SUBTTL OcuosMan nporpamma

POGE

€seG SEGMENT PARA PUBLIC ~CODE
DUR_PROG  PROC FAR

ASSUME  CS:CSEG,DS$:DSEG,SS:STACK

JAKECTU B CTEK TakUE HAYANLHBIE IHAMEHWA, YTOBH MPOr PaMMa
MOrna socEpaTUTL ynpamnewue oYnaguuky DEBUG

PUSH DS iMoMECTUTL B CTek HOMEP Sn0Ka aApeca BOSEDPA

MoV ax,o 108y AMTL pRrUCTR

PUSH  AX 3MOMECTUTL B CTex Hynesoe Ceewenie 34pEca
soospata

MMMLBUPOBATE 3APEC CErmMeMTa aakwbix

MOV AX,DSEG sMumauuposate DS
MOV DS,AX

MpuceouTe IneMeHTaM TaBanuw DEST Wy @BMe WauaNeHue SHaueHun

MOV DEST,0 iNepesw BanT
MOV DEST+1,0 :Bropon Banmr
MOV DEST+2,0 sTpeTum sant
MOV DEST+3,0 iMeTsepTIM BanT

i Cxonupoeats TaSnuuy SOURCE e raBnuuy DEST, a oSpatHom noprake

MOV AL ,SOURCE sCxOPUPOBATE MepBL SanT
MOV DEST+3,AL

MOV AL,SOURCE+L ;CkonupoBats BTOPOR SanT
MOV DEST+2Z,AL

MOV AL,SOURCE+2  ;CxkOMMPOBATH TpeTwA SanT
MOV DEST+1,AL

MOV AL,SOURCE+3  ;Cx0OMPOBaTs 4eTBepTel SanT
MOV DEST,AL

RET ;BodapatutL ynpasaewwe OTnaguuky DEBUG
OUR_PROG  ENDP
CSEG ENDS

END  OUR_PROG

Puc. 2.1. [IpHMep NIpOTPaMME A BEONA M TPAHCARLUM
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BAMAHNS IPSNBLIYIIHX MCTIONHEHUHA RPOrPaMMbi;

4eTBepTasi IPyIina KONMpYeT MaHKble TabNULE! 10 OMHoMy GaiiTy 33 NpHeM.

KoMaHIs!, HAXOHAWMECS B CETMEHTE KOMaH, 0Bpasy10T eIHHCTREHHYI0 NPOLENYPY,
oKaiiMITeHHYI0 iceBaconeparopami OUR_PROG PROC FAR u OUR_PROG ENDP. 3roit
npouenype npucsoeH arpubyr FAR, nosroMy npw saBepIIEHHN MCTIOMHEHUA NPOTpaM-
My MuKkponponeccop 3088 no Komamne RET Bospparut ympaBReHME OTNANUMKY
DEBUG (HaxopfweMycsl B ADYroM cerMeHTe namstru). Ha srux coobpamenuil Bam
credyer ofopMAATE CEOU NPO2PAMMBE KAK NPOUEOYPH.

TITLE EX_PROG - fpumep nporpams

PAGE J132
sTack SEGMENT  PARA STACK "STACK’

DB 64 DUP( STACK )
STACK ENDS
DSEG SEGMENT FARA PUBLIC “DATA’
SOURCE DB 10,20,30,40  :37a TaBmua BYAET CKONMPOBAHA ©
DEST DB 4 DUP(?) $9Ty TaBavuy, @ OSPaTHOM NOpRAKE
DSEG ENDS
SUBTTL OcuosMan nporpamma

POGE

€seG SEGMENT PARA PUBLIC ~CODE
DUR_PROG  PROC FAR

ASSUME  CS:CSEG,DS$:DSEG,SS:STACK

JAKECTU B CTEK TakUE HAYANLHBIE IHAMEHWA, YTOBH MPOr PaMMa
MOrna socEpaTUTL ynpamnewue oYnaguuky DEBUG

PUSH DS iMoMECTUTL B CTek HOMEP Sn0Ka aApeca BOSEDPA

MoV ax,o 108y AMTL pRrUCTR

PUSH  AX 3MOMECTUTL B CTex Hynesoe Ceewenie 34pEca
soospata

MMMLBUPOBATE 3APEC CErmMeMTa aakwbix

MOV AX,DSEG sMumauuposate DS
MOV DS,AX

MpuceouTe IneMeHTaM TaBanuw DEST Wy @BMe WauaNeHue SHaueHun

MOV DEST,0 iNepesw BanT
MOV DEST+1,0 :Bropon Banmr
MOV DEST+2,0 sTpeTum sant
MOV DEST+3,0 iMeTsepTIM BanT

i Cxonupoeats TaSnuuy SOURCE e raBnuuy DEST, a oSpatHom noprake

MOV AL ,SOURCE sCxOPUPOBATE MepBL SanT
MOV DEST+3,AL

MOV AL,SOURCE+L ;CkonupoBats BTOPOR SanT
MOV DEST+2Z,AL

MOV AL,SOURCE+2  ;CxkOMMPOBATH TpeTwA SanT
MOV DEST+1,AL

MOV AL,SOURCE+3  ;Cx0OMPOBaTs 4eTBepTel SanT
MOV DEST,AL

RET ;BodapatutL ynpasaewwe OTnaguuky DEBUG
OUR_PROG  ENDP
CSEG ENDS

END  OUR_PROG

Puc. 2.1. [IpHMep NIpOTPaMME A BEONA M TPAHCARLUM




[image: image32.jpg]JIMCTHHT HCXOJHOM IPOTPAMMbBL
st BoiTayn NUCTUHTA TPAHCIALMH Ha 3KPaH BBEOUTE KOMaHIY

B>type ex prog.lst

Komaumsr porpaMMet IpOMensKHYT Ha 9KpaHe TaKk Obictpo, uto Bsl He ycmeere ux
pacemorpeTs. [1is npuocTaHoRa BelmauM MOXHO Habpate Ctrl-NumLock; nist mpomosn-
JKEHUs — POUSBOMBHY Kiasuury, [11st TONTyYeHns DacrieuaTky M300PAKEHMUS JHCTHH-
ra Ha 9KpaHe IlepeBeuTe CBOH NPHHTED B pexuM on-line i nabepure Cirl-PriSc.

JIMCTUHT JoIKEH BRIFJISAETh TAK, KAk oKasaHo Ha puc. 2.2. OGpature BHUMaHMHe Ha
T0, ur0 Onaromaps neespooneparopy PAGE, yKasaHHOMY B MCXOmHOH nporpamme,
JIMCTHHI 3aHUMAeT He ABE CTpaHuub, a Tpu.

Ha mepmbIx ABYX CTPaHMLAX DACTIeUaTailhl KOMaHIBI MCXONHOM NpOrpaMMel M
COOTBETCTRYIOLIUE HM OBHLEKTHLIC KOMBI B /ISy 0meM GopMare:

7eBbIfi CTONDEN NMCTUHTA CONEPKMT IICCTHAMLATEDUUHLIE 3HAUEHMS CMEICHUS!

ampeca (B Gaiitax) o Hauasa cermMenTa;

TIOCTIEYIONIHE CTONDLBI UHCel CoNepaT o0beKTHEI KON Kaxmoro oneparopa. [lis

CEerMeNTa CTEKA M CErMEHTA MAHHAIX ITH YMC/IA NI0KAJBIBAIOT 3HAYSHNUST, 3aTIOMUHae-

MEIE B Kaoi quelike namsiTi. 1I7s cerMeHTa KOMaHJ| 3TH 9ucila 03HaualoT MalmiH-

HEIE KOJIEL, BRITIOIHSEMBIE MUK ponporieccopom 8088;

TEKCT B PABO# UaCTH NUCTHHTA BASIT U3 MCXOJHON IPOrPaMMbl.

e

TIHeTHHE TRARCRAIH TPHNMEDD FPOTDANATED
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st BoiTayn NUCTUHTA TPAHCIALMH Ha 3KPaH BBEOUTE KOMaHIY

B>type ex prog.lst

Komaumsr porpaMMet IpOMensKHYT Ha 9KpaHe TaKk Obictpo, uto Bsl He ycmeere ux
pacemorpeTs. [1is npuocTaHoRa BelmauM MOXHO Habpate Ctrl-NumLock; nist mpomosn-
JKEHUs — POUSBOMBHY Kiasuury, [11st TONTyYeHns DacrieuaTky M300PAKEHMUS JHCTHH-
ra Ha 9KpaHe IlepeBeuTe CBOH NPHHTED B pexuM on-line i nabepure Cirl-PriSc.

JIMCTUHT JoIKEH BRIFJISAETh TAK, KAk oKasaHo Ha puc. 2.2. OGpature BHUMaHMHe Ha
T0, ur0 Onaromaps neespooneparopy PAGE, yKasaHHOMY B MCXOmHOH nporpamme,
JIMCTHHI 3aHUMAeT He ABE CTpaHuub, a Tpu.

Ha mepmbIx ABYX CTPaHMLAX DACTIeUaTailhl KOMaHIBI MCXONHOM NpOrpaMMel M
COOTBETCTRYIOLIUE HM OBHLEKTHLIC KOMBI B /ISy 0meM GopMare:

7eBbIfi CTONDEN NMCTUHTA CONEPKMT IICCTHAMLATEDUUHLIE 3HAUEHMS CMEICHUS!

ampeca (B Gaiitax) o Hauasa cermMenTa;

TIOCTIEYIONIHE CTONDLBI UHCel CoNepaT o0beKTHEI KON Kaxmoro oneparopa. [lis

CEerMeNTa CTEKA M CErMEHTA MAHHAIX ITH YMC/IA NI0KAJBIBAIOT 3HAYSHNUST, 3aTIOMUHae-

MEIE B Kaoi quelike namsiTi. 1I7s cerMeHTa KOMaHJ| 3TH 9ucila 03HaualoT MalmiH-

HEIE KOJIEL, BRITIOIHSEMBIE MUK ponporieccopom 8088;

TEKCT B PABO# UaCTH NUCTHHTA BASIT U3 MCXOJHON IPOrPaMMbl.

e

TIHeTHHE TRARCRAIH TPHNMEDD FPOTDANATED




[image: image34.png]Aipuwep nporpara

s
con
o

s
e

5
R

Cosputer MACF hssecbier

Version L3 Fae
Sk0tmen mporDpen

#AGE
GG SESHENT PO PURIL S30E
OURFRIS PRIL PR

ASSUNS 556G, DS10SER SE:STacr

3akPCTH 8 CTEF TAKNE HIYAMNME LHaVEMAR, IOk AD0Fawd
42 na avsepataTy ynpaeaeawe oraageuvy DERUG

UK 8 aNecTuTe € CTav KaeD §i0ed Aapera 203BRETS
w0 dowyzaTe persctp
PUSH AT iNoxectaty & cres wyeane
: eosepaTa
© HKUONMFIEITE DAPEC CBTMEHTS gBkHKL
U GLOSES wwwnpamars 55
LI N

Comcaows uaewenTan Taz b DEST wjreewe xasamw

aceian

T8 Go ok R 90 OV EST, iMepein bar
Ts b B 0 WY DESTeLO  iBrogon Gans
€8 08 B P M DESIRLE  iTpenwd samt
T8 05 6337 R i BV DESTIE deneeprin sonr
¢ Coomuponars tasaue SORCE B tabmeuy GEST, € ofcamiom nootare
GHE W e € MV RLSONTE  Cxonwpoeas nepesp SapT
592 K2 67 R MY BESTeLAL
DM AL R v ALSIACEN Crenvnoeans erecon akT
NI A2 S K MY BESTIAL
e Ag 052 ® MY SHRCE Mo0RTS ToRTAA SN
S62t 8 9N0E R DT LA
k) 0083 2 ROV ALSOUACESS Dxomapseary veTzegTsh saat
42 004 B My GESTeL
R sl B AT T 2
0UF RO ENOP
oses ]
BN R SR
1B Personsl Losputer ACKD Asseadler  Version 240 Fage  Symbols-l
€5 PRIG - Npane npor paxas 121784
Seqaents snd Grouds:
Naze Size Aln  Costine Class
CSEB . o vwon v u . u . 0037 - PRRA PUBLIC CODE'
BES .. ... ... ..., CNE R PURIC DATY
SR .+ v u L, G0 PR STACK STACK
Symbols:
Kaae T Valie  Attr
BEST . ... u.... . LBYVIE B DSES  Length
OURPROS . . v, . ... FPROC 0020  [SE6  Leagtn
SWRCE . oo v o u . LBITE 00 056

0692 Bytes tree

Narning Severe
Errors reors
3





[image: image35.jpg]JIMCTHHT HCXOJHOM IPOTPAMMbBL
st BoiTayn NUCTUHTA TPAHCIALMH Ha 3KPaH BBEOUTE KOMaHIY

B>type ex prog.lst

Komaumsr porpaMMet IpOMensKHYT Ha 9KpaHe TaKk Obictpo, uto Bsl He ycmeere ux
pacemorpeTs. [1is npuocTaHoRa BelmauM MOXHO Habpate Ctrl-NumLock; nist mpomosn-
JKEHUs — POUSBOMBHY Kiasuury, [11st TONTyYeHns DacrieuaTky M300PAKEHMUS JHCTHH-
ra Ha 9KpaHe IlepeBeuTe CBOH NPHHTED B pexuM on-line i nabepure Cirl-PriSc.

JIMCTUHT JoIKEH BRIFJISAETh TAK, KAk oKasaHo Ha puc. 2.2. OGpature BHUMaHMHe Ha
T0, ur0 Onaromaps neespooneparopy PAGE, yKasaHHOMY B MCXOmHOH nporpamme,
JIMCTHHI 3aHUMAeT He ABE CTpaHuub, a Tpu.

Ha mepmbIx ABYX CTPaHMLAX DACTIeUaTailhl KOMaHIBI MCXONHOM NpOrpaMMel M
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Kax ysxe ynomuHanock, Bul Moxere Bri3BaTh CBOH NepeMeliaeMblii Henomn-
Haemeit daitn EX_PROG.EXE u3 onepaimmorHon cuceremst DOS uam M3 ornajumka
DEBUG. O6waHo nporpamMma Bhissisaercst u3 DOS TonbKo Torna, KOrja ecTb yBepeH-
HOCTH B €€ NPARMITLHOCTH Ml KOTJIa OHA BSUIACT KaKue-miGo BUIUMbIE pesybTarsl. B
HaleM UPUMEPE PO PaMMB! HET oMGOK (LIOCTYuAM Tio 1epeBy!), HO ee pesymLTaThl
ocraires B mamsiy IBM u 1€ Brans. Jl03710My MEL 2GIKHEL HCTIONHSTE €€ MO yNpas-
nenpem ornamumka DEBUG. B 7adn. 2.7 npusenensl Haufonee pacmpocTpaHEHHbE
KOMAHIBI 3TOF0 OT/IajuMKa.
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Konanna Jelicrave Tignenartie
D anpec M306pasuTh conEpRIMOE. OGparure BHUMaHKE, UTo 1318
nmg stuEeK naMsTH KOHGUHOFO 87peca Jamaercst
D anpec_Havana cuemenme_Korma TOMLKO CMemeHie

E anpec snauerme 1 [snaverme 2. ..]  Haeiinms conepainmioe

AueeH NaMATH

F anpec_nauans L snauenne_Gaiira Banomuuts 610K NaMATH

3ARAHLIM IHaUEHHEN

Henomur, Tporpavey O, mvxce xomarzny T
3HaueHus CMelIeHui JananT

Kourpomsibie Touk. Bt onu

YKa30HH, TO IFOLECOP 0CTANO-

‘BICS! NP BEINOTIHEHHEM KO-

MAHIIB! B OUEDENHON KOHTPOT:

HO¥ TOUKE U M30GpasH conep-

G [ememenme 1] [cmemenve 2.

XHMOE PErHCTpOB.
Q Bt 1 OTIa IR  BEPHYTHCR
xDOS.
R [musr-peruerpa] Haobpasus coepimmoe omHoro  Ecin HI0GpaxeHo conepiimoe
W Beex perneTpOB onoro perictpa, 1o R noro-

n1sier Bam saMennTs ero
T [mmeno-womany) HenonumTs 387aHHOS UMETO Cwm. Bumte komausay G
KOMaH]T M HIOEDAIHTE
COMEPHKMMOE PETHCTHOB Ha
KOXOM wiare

U [anpec] PespaHCIMpORATE COREPIKHMOE
‘SuefiKH MAMSTIY B KOMBHIY Ha
n3MKE AcceMBTEpa

TMpunesane. B KBanpaTHble cKoDH SAITIOUEHb HEDGSIATE TAKEIS STEMEITLS KOMAIL.

Ilns Hauana BBEEM KOMaHITy

a:debug ex prog.exe

Tocne sroro ornanunk DEBUG HOJDKEH BhIIATE CBOE MPAITIALIEHUE K BROTY
dnca ().

Ha pwuc. 2.3 u3oBpaxen TuiuuHEi ceanc paborsi ¢ oragumkom DEBUG. Hpocnemum
3a KaxpeM waroM pabors. He obpamaiite BHuMaHus Ha KOHKDETHBIE ajpeca: Ha
Bawreif Manmie oru MOTYT GEITh IDYTHMU.

Buauane naGepem R 115 n3o6paxeHus coxepixumoro peructpos. KoMaina ornamum-
KaR (register — PerucTp) NOKA3EIBACT CONEPHKMMOE KAKIOLO DETHCIPA B BUAE UETHIPEX
WeCTHaAUATEPUUHBIX tudp. OHa TAKKe pacuupoOBLIBACT 3HAUCHUS OWTOB PErucTpa
$1aroB B BuIe psna AByXOyKBEHHBIX MHEMOKOZOB. Hx 3nauerus npupeness B ralin.
2.8. B HameM clyuae BhilaHHEIE KOMaHIONH R MHEMOKOIbI OKA3BIBAIOT, UTO 1B HAYATL-
HOM COCTOSTHMM Bee DTl pertctpa diaros copowens! (1. e. uMetor 3auenmst ).

3HaK me-




[image: image38.png]A>debuq ex-prog.exe
-

AX=0000 BX=0000 CX=0247 DX=0000 SP=0200 BP=00G00 SI=0000 D 000
DS=10C8 £ Loce  ss=10D8  C OF% IP=0000 NV 4P EI PL NZ NA PO NC
10F%:0000 1E PUSH DS
-t
Q000  SP=0LFE BP=0000 SI=0000 DI=000}
OF 9 IP=0001 NV UP EL PL NZ NA PO NC
AX,0000
SP=01FE BP=0000 SI=0000 DI=0000
IP=0004 NV UP EI PL NZ NA PO NC
336
AX Cx=0247 O SP=01FC  BP=0000 SI=0000 DI=0000
DS S8=10D8 C IP=0036 NV UP ET PL NZ NA PO NC
10F?:0036 CB RETF
—dds:0
10FB:0000, 0A 14 LE 28 28 1E 14 0A-00 00 00 00 00 00 GO 00 e
10F8:0010 LE BB 00 00 SO B8 FB 10-BE DB C& 06 04 00 00 CTé eee
10FB: 0020 06 05 00 00 Cé& 06 06 Q0-00 Céb 06 07 00 00 AL OO e
1OF8:0030 00 AZ 07 00 A0 01 00 A2-06& OC AQ 02 0O AZ G5 00 e
10FB:0040 A0 03 00 AZ 04 00 CB 32-85 50 EB 61 54 83 C4 02 e
10FB8:0050 Cé 06 49 07 00 BB 46 FA-8B Se FC A3 A0 07 89 16 .-
10FB:0060 A2 07 EY 00 FF 90 BO BE-F2 FB GO 74 OA 80 3E DE st
LOF8:0070 25 00 74 O3 £9 BS FE EB-5A FA SE SF 88 ES SD C3T 1.
~dss:0
10DB:0000 53 54 41 43 4B 20 20 20-53 S4 41 43 4B 20 20 20 STACK STACK
100B: 0010 53 54 41 43 4B 20 20 20-53 5S4 41 43 4B 20 20 20 STACK STACK
10DPB:0020 S3 5S4 41 43 4B 20 20 20~53 54 41 43 4B 20 20 20 STACK STACH
53 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 20 STACK STACK
10DB:G040 53 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 20 STACK STACK
10DB:00S0 53 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 T¢ STACK STACK
10D8: 0060 33 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 20 STACK STACE
10DB: 0070 53 54 41 43 4B 20 20 20~53 54 41 43 4B 20 20 20 STACK STACK
-9
ay
Puc. 2.3, Ceanc MeTOMKEN#S NPHMEPa NPOrPAMMET ¢ MoMOLIBI0 othanunka DEBUG
Tabmyia 2.8. MHesoxoms: amagernii Parop, HCNOM,3yeMMe ornanauxom DEBUG
MMz Gnera Yerauonnen Copowen
Tlepenonmerme (nafter) ov NV
Henpansetme {ymens uesve/yBenuucHue) DN vp
Tpepriwants: (Bkmouest/orkmouett} El ot
3raw (OTPHLIETENL KL/ MONOKHTEML ) NG L
Hyns (na/sier) IR NZ
Bertomarares b Nepekac (na/ter) AC NA
Yernocrs (ver/ueuer) e PO
Tieperoc (gafiier) cy NC





[image: image39.png]A>debuq ex-prog.exe
-

AX=0000 BX=0000 CX=0247 DX=0000 SP=0200 BP=00G00 SI=0000 D 000
DS=10C8 £ Loce  ss=10D8  C OF% IP=0000 NV 4P EI PL NZ NA PO NC
10F%:0000 1E PUSH DS
-t
Q000  SP=0LFE BP=0000 SI=0000 DI=000}
OF 9 IP=0001 NV UP EL PL NZ NA PO NC
AX,0000
SP=01FE BP=0000 SI=0000 DI=0000
IP=0004 NV UP EI PL NZ NA PO NC
336
AX Cx=0247 O SP=01FC  BP=0000 SI=0000 DI=0000
DS S8=10D8 C IP=0036 NV UP ET PL NZ NA PO NC
10F?:0036 CB RETF
—dds:0
10FB:0000, 0A 14 LE 28 28 1E 14 0A-00 00 00 00 00 00 GO 00 e
10F8:0010 LE BB 00 00 SO B8 FB 10-BE DB C& 06 04 00 00 CTé eee
10FB: 0020 06 05 00 00 Cé& 06 06 Q0-00 Céb 06 07 00 00 AL OO e
1OF8:0030 00 AZ 07 00 A0 01 00 A2-06& OC AQ 02 0O AZ G5 00 e
10FB:0040 A0 03 00 AZ 04 00 CB 32-85 50 EB 61 54 83 C4 02 e
10FB8:0050 Cé 06 49 07 00 BB 46 FA-8B Se FC A3 A0 07 89 16 .-
10FB:0060 A2 07 EY 00 FF 90 BO BE-F2 FB GO 74 OA 80 3E DE st
LOF8:0070 25 00 74 O3 £9 BS FE EB-5A FA SE SF 88 ES SD C3T 1.
~dss:0
10DB:0000 53 54 41 43 4B 20 20 20-53 S4 41 43 4B 20 20 20 STACK STACK
100B: 0010 53 54 41 43 4B 20 20 20-53 5S4 41 43 4B 20 20 20 STACK STACK
10DPB:0020 S3 5S4 41 43 4B 20 20 20~53 54 41 43 4B 20 20 20 STACK STACH
53 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 20 STACK STACK
10DB:G040 53 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 20 STACK STACK
10DB:00S0 53 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 T¢ STACK STACK
10D8: 0060 33 54 41 43 4B 20 20 20-53 54 41 43 4B 20 20 20 STACK STACE
10DB: 0070 53 54 41 43 4B 20 20 20~53 54 41 43 4B 20 20 20 STACK STACK
-9
ay
Puc. 2.3, Ceanc MeTOMKEN#S NPHMEPa NPOrPAMMET ¢ MoMOLIBI0 othanunka DEBUG
Tabmyia 2.8. MHesoxoms: amagernii Parop, HCNOM,3yeMMe ornanauxom DEBUG
MMz Gnera Yerauonnen Copowen
Tlepenonmerme (nafter) ov NV
Henpansetme {ymens uesve/yBenuucHue) DN vp
Tpepriwants: (Bkmouest/orkmouett} El ot
3raw (OTPHLIETENL KL/ MONOKHTEML ) NG L
Hyns (na/sier) IR NZ
Bertomarares b Nepekac (na/ter) AC NA
Yernocrs (ver/ueuer) e PO
Tieperoc (gafiier) cy NC





[image: image40.jpg]Tocnenusisi cTpoOKa, BhIIaHHask KOMaHIoH R, NOKa3kiBaeT, Kakylo KOMaHIy MHKpPO-
npoueccop 8088 Bumonuut cnegyiomei (a He TONBKO UTO BETIONHEHHYIO KOManuy).
Unrasi clieBa HANPABO, Mbl BUIMM, UTO CleHylomas KomManna umeer aapec 0923: 0000
(310 cOOTBETCTBEHHO 3HAUEHUST PEruCTpa cerMenTa KomMann CS u ykasarenst komaHn IP),
oOBeKTHEIA Koj dTol KoManmel — 1E, a camas komanga — PUSH DS. Tloka uro Bee B
nopsiake, nockonsky PUSH DS u B camoM fene nepsasi KOMaHja B HAUIEM NPUMEPE
TIPOrpaMMBeL.

3arem MpI Bocnonsayemcsi komaumamu T (Trace — TpaccHpoBKa Wil NOMIaroBoe
HCTIOJHEHue) st ucrosiHeHust Komasast PUSH DS u cnenyiomeit Komaumst MOV AX,
0000. Tpu Kaxmom Beoze komaumsi T 9BM ucronHsier ofHy KOMaHIY NDOTDAMMBI,
3aTeM M300pAKACT HA IKPAHE CONEPIRMMOE PErUCTPOB U MOKAILIBACT, KaKasn KoMaHaa
Byner ucnoiHeHa crefyiomeii. TakuM o8pa3oM, TPACCHPOBKA N03BOJIsIET Bam nocMmoT-
DETh, UTO CONEPHKAT PErHCTPH B KaXMIEH MOMEHT BDEMEHH M MO KAKOMY TyTH umer
HcroiHeHKe iporpaMmmt. Ipy oTniafiKe 572 HHPOPMALIMS IIPOCTO HEOLEHIMA.

OBparture BHUMAHME Ha M3MEHEHHS! CONEPKHMMOIO DErucTpOB IIpH HCTIOJHEHMM
Kaxnoit Komaumsl. Ilocne nepsoii KoMannel T B pesyribrare MCMOJHEHHS KOMaHIE
PUSH ykasaress crexa SP namennt sxauenne ¢ 0200 za 01FE, Ecnu Gs1 npy Tpaccupos-
Ke Grina ncnonxena xomanma PUSH AX, 1o Bui Brops ofuapysxuii Oul yMEHBINEHUE
3uaueHust perucrpa SP.

Tlocsie TPacCHPOBKH [BYX HEPBEIX KOMAHJ ME BOCHONL3OBAIMCE Komangod G
(Go — mporHarh 10 KOHTPONLHOI TOUKH), YTOBk IIPONOIKUTE HCIIOIHEHUE TIPOrPaMMb
Bnjors go xoManmasl RET. llpu sTom Mbr BBemM g 36, MOCKOMBKY, Kax Mbl 3aMETHIN
patee, komanga RET umeer cmewense 36 o1 Hauaia cerMenta Komaig Otnaguuk
DEBUG mnsobpaxaer komauay RET kax RETF, nockolbKy emy Tpuuercs nenars
'BO3BpAT U3 Npoueypsl ¢ atpubyTom FAR.

Tlocne aaBepuieHns UCIONHEHNA NPOrPAMME! HAM HANIO NPOREPUTH, NPABUILHO An
oua paGotaa; APy UMK CrOBaMH, CKOMMPOBATa /it OHA B 0GPATHOM NOPAIKE CONEPIKH-
Moe tabimips SOURCE B tabmuny DEST. Urobl yeiaers KoHeuHoe cocrosiHie Tabnui,
Bocnonb3yeMest KoMatnoii D (Dump ~ namn). Beenem

4 ds:0

Ora koMauma coobmaer ornanuuky DEBUG, uto mamo wmaoBpasuth (d) corepxmmoe
cermenTa natubix (DS) ¢ camoro ero Havana (emeniesnye 0).
B BepxHeit CTPOKE IKPAHA CONEPIKATCS JHAUCHMS

0A 14 1E 28 28 1E 14 0A

llepBhie ueThipe SHAYEHMSI NPELCTABISIOT CODOH comepxumoe Tabiuupl SOURCE;
cnenymoupe uetkipe — conepxumoe Tabmiust DEST. D11 wecrhamuarepyunse yucsia
TMpEnCTaBISAOT JECATHYHEIC 3HAUCHUS

10 20 30 40 40 30 20 10

Kax Bummre, nporpamma paBoraeT Mpasuikiio.

Kpome #306paeHits UHCTIOBEIX JHAYCHUI AUeeK NaMsTH, KoMaHmaD HoKasmBaer
TAK)KE X CUMBOJIbHBIE SKBUBAJIEHTHL. B Halllem ciyuae 970 NOIBONSET VBHUETH HEwe-
TIONbIOBAHHAYI0 MAMSITE B HUXKHEH uacTH CTeKa, KOTOpasi 0BO3Hauena MOBTOPCHIEM
crioa STACK B npaBoit wacti namnia. Msi 1oGHINCL 3TOCO 3a CYUET TOFO, HTO orpenenn-
JIM CETMEHT CTEKA C TIOMOLIBI0 TICEBIO00NEPATOPa

DB &4 DUMP ('STACK )

H, Haxowen, no komange Q (Quit — 3aBEPUINTS) Mbl BEIXOIIM 13 ornamunka DEBUG
M BO3BpauaeMcest B onepauuonHyw cucremy DOS .




[image: image41.jpg]Tocnenusisi cTpoOKa, BhIIaHHask KOMaHIoH R, NOKa3kiBaeT, Kakylo KOMaHIy MHKpPO-
npoueccop 8088 Bumonuut cnegyiomei (a He TONBKO UTO BETIONHEHHYIO KOManuy).
Unrasi clieBa HANPABO, Mbl BUIMM, UTO CleHylomas KomManna umeer aapec 0923: 0000
(310 cOOTBETCTBEHHO 3HAUEHUST PEruCTpa cerMenTa KomMann CS u ykasarenst komaHn IP),
oOBeKTHEIA Koj dTol KoManmel — 1E, a camas komanga — PUSH DS. Tloka uro Bee B
nopsiake, nockonsky PUSH DS u B camoM fene nepsasi KOMaHja B HAUIEM NPUMEPE
TIPOrpaMMBeL.

3arem MpI Bocnonsayemcsi komaumamu T (Trace — TpaccHpoBKa Wil NOMIaroBoe
HCTIOJHEHue) st ucrosiHeHust Komasast PUSH DS u cnenyiomeit Komaumst MOV AX,
0000. Tpu Kaxmom Beoze komaumsi T 9BM ucronHsier ofHy KOMaHIY NDOTDAMMBI,
3aTeM M300pAKACT HA IKPAHE CONEPIRMMOE PErUCTPOB U MOKAILIBACT, KaKasn KoMaHaa
Byner ucnoiHeHa crefyiomeii. TakuM o8pa3oM, TPACCHPOBKA N03BOJIsIET Bam nocMmoT-
DETh, UTO CONEPHKAT PErHCTPH B KaXMIEH MOMEHT BDEMEHH M MO KAKOMY TyTH umer
HcroiHeHKe iporpaMmmt. Ipy oTniafiKe 572 HHPOPMALIMS IIPOCTO HEOLEHIMA.

OBparture BHUMAHME Ha M3MEHEHHS! CONEPKHMMOIO DErucTpOB IIpH HCTIOJHEHMM
Kaxnoit Komaumsl. Ilocne nepsoii KoMannel T B pesyribrare MCMOJHEHHS KOMaHIE
PUSH ykasaress crexa SP namennt sxauenne ¢ 0200 za 01FE, Ecnu Gs1 npy Tpaccupos-
Ke Grina ncnonxena xomanma PUSH AX, 1o Bui Brops ofuapysxuii Oul yMEHBINEHUE
3uaueHust perucrpa SP.

Tlocsie TPacCHPOBKH [BYX HEPBEIX KOMAHJ ME BOCHONL3OBAIMCE Komangod G
(Go — mporHarh 10 KOHTPONLHOI TOUKH), YTOBk IIPONOIKUTE HCIIOIHEHUE TIPOrPaMMb
Bnjors go xoManmasl RET. llpu sTom Mbr BBemM g 36, MOCKOMBKY, Kax Mbl 3aMETHIN
patee, komanga RET umeer cmewense 36 o1 Hauaia cerMenta Komaig Otnaguuk
DEBUG mnsobpaxaer komauay RET kax RETF, nockolbKy emy Tpuuercs nenars
'BO3BpAT U3 Npoueypsl ¢ atpubyTom FAR.

Tlocne aaBepuieHns UCIONHEHNA NPOrPAMME! HAM HANIO NPOREPUTH, NPABUILHO An
oua paGotaa; APy UMK CrOBaMH, CKOMMPOBATa /it OHA B 0GPATHOM NOPAIKE CONEPIKH-
Moe tabimips SOURCE B tabmuny DEST. Urobl yeiaers KoHeuHoe cocrosiHie Tabnui,
Bocnonb3yeMest KoMatnoii D (Dump ~ namn). Beenem

4 ds:0

Ora koMauma coobmaer ornanuuky DEBUG, uto mamo wmaoBpasuth (d) corepxmmoe
cermenTa natubix (DS) ¢ camoro ero Havana (emeniesnye 0).
B BepxHeit CTPOKE IKPAHA CONEPIKATCS JHAUCHMS

0A 14 1E 28 28 1E 14 0A

llepBhie ueThipe SHAYEHMSI NPELCTABISIOT CODOH comepxumoe Tabiuupl SOURCE;
cnenymoupe uetkipe — conepxumoe Tabmiust DEST. D11 wecrhamuarepyunse yucsia
TMpEnCTaBISAOT JECATHYHEIC 3HAUCHUS

10 20 30 40 40 30 20 10

Kax Bummre, nporpamma paBoraeT Mpasuikiio.

Kpome #306paeHits UHCTIOBEIX JHAYCHUI AUeeK NaMsTH, KoMaHmaD HoKasmBaer
TAK)KE X CUMBOJIbHBIE SKBUBAJIEHTHL. B Halllem ciyuae 970 NOIBONSET VBHUETH HEwe-
TIONbIOBAHHAYI0 MAMSITE B HUXKHEH uacTH CTeKa, KOTOpasi 0BO3Hauena MOBTOPCHIEM
crioa STACK B npaBoit wacti namnia. Msi 1oGHINCL 3TOCO 3a CYUET TOFO, HTO orpenenn-
JIM CETMEHT CTEKA C TIOMOLIBI0 TICEBIO00NEPATOPa

DB &4 DUMP ('STACK )

H, Haxowen, no komange Q (Quit — 3aBEPUINTS) Mbl BEIXOIIM 13 ornamunka DEBUG
M BO3BpauaeMcest B onepauuonHyw cucremy DOS .




[image: image42.png]3.2, PEXHMRH AIIPECAIHH

Mukponponeccop 8088 npegocrasnsier Bam MuoxectTBo cnocofoB JocTyna

K OMEepaHiaM, ¢ KOTOPRIMH HOWKHa paborars Bama nporpamma. Onepanme! Moryt
CONEPIHATHLCS! B PETUCTPAX, B CAMUX KOMaHHAX, B TIAMSITH WITH B TIOPTaX BBOAA-BHBOZA.
B pexTamMHeIX TIDOCTIEKTaX MpousBonuTenel 060py I0BAHUS YTBEMKIALTCS, HTO MHKPO-
npoueccop 8088 umeer 24 pexnma ampecannu onepaHmos. Iloxanyii, Tak oHO M ecTs,
€I PAaccMATPHBATh BCE BOSMOXHBIC KOMOHMHAIMM. B 370ff KHMre Mbi pasgelisieM
PEXUMBI ANPECALIN HA CEMb TPYIIN:

1. PeructpoBast anpecaLus.

2. HenocpeacTBeHHast anpecauys.,

3. Hpamas agpecauys.

4. KocBeHHas perncTpoBas afipecans,

5. Anpecauus 1o Gage.

6. lIpaMas appecants ¢ HHNEKCHPOBAHHEM,

7. Anpecauns o 6a3e ¢ HHOCKCHPOBAHNEM.

MHUKponpoLeccop BEISHPAET 0OUH M3 CEMH PEXMMOB afIpecalliy [0 3HAYCHHIO 10As
DeMUME KOMAHIIb]. AcceMEnep TIPUCBANBAET TO MJIH MHOS 3HAUEHHE NOM0 PeXLmMad B




[image: image43.png]3aBHCHMOCTH OT TOTO, KAKO{l BHJ UMEWT ONEpaHABl B MCXONHOM nporpamme. Hanpu-
Mep, ecau Bey Hanucanu

MOV AX,BX

To Accem@nep zakomupyeT oBa onepanma (AX m BX) nns peructpomoit ampecarmn.
Onnako ecru Bt 2aK/I0UK/IH ONEPAH-UCTOYHHK B KBAIPATHHIE eKOBKH:

MOV AX,[BX)

70 AccemBiiep 3aKOMUPYET OHEPAHI-MCTOWHHK ISl KOCGEHHOI DErHCTpOBOH ampeca-
N

B Tabn. 3.1 npupenentr GopMaTsl ONEPEHIOB si3BIKA acceMbrepa ONA BCEX CEMU
PEKUMOB ampecaluH, Pealu3yeMbIx MuKponponeccopoM 8088, u nns Kaxmoro ¢opma-
Ta YKa3aHO, KaKOf 13 PETHCTPOB CerMEHTA HCTIONb3Y eTCS [IAl BHUNCIeHMS Hraiuecko-
ro appeca. OBpaTuTe BHUMAHUE, YTO BO BCEX PEXMMaX NPENNONAraeTes BOCTYN K
CeTMEHTY NaHHBIX (T. €. PETHCTPOM CerMeHTa CNYXHT perkctp DS), M TONBKO B TEX
CIyyasx, KOTHIa MCHONBIYeTCs peructp BP, npenmonaraerest JOCTYI K CErMeHTy cTeKa
(1. e. perncrpom cermenta cimyxut perncrp SS).

BaxHOE 3aMeuanHe: TIpH HCTIONHEHUH KOMaHa MHKpomnponeccopa 8088, manunynn-
DYIOUHMX CTPOKAMH, ipelnoNiaraercs], uto pernctp DI yKasupaer Ha siyeiiky HOTONHEY:
TENBHOrO CETMEHTa, a4 He CerMeHTa HaHHbix. TakmM 06pasoM, B KAuecTBe DErucTpa
CErMeNTa 3TH KOMaHIE MCROML3yioT peructp ES. Bee ipyrie KOMaHmb! HCNOMHSIOTCS
TI0 NPaBHIaM, ONHCAHHBIM B TaliL 3.1.

Ta6nuna 3.1. Pextimit anpecaium Muxponponeccopa 3088

Pexcin ampecamus @opwmst onepanna Pervcrp cermenta
Perscrposett perucrp He neromsayeres
Henocpencraermii AarEEog He scnomsayerca
Tpsantolt cmr DS

MeTRa. DS
KocBemHbrii perserpoBsiit BX) Ds§

[124] ss

1) DS

[sny D3
o 6ase . [BX] + camnr DS

[BP] + coear c3
TprMolt ¢ MHEEKCHPODAHHEM [DI} + copur DS

(S1] + camaser DS
To 6ase ¢ HHgeKcHpoBaRHeM (BX1[S1] + cxmar DS

{BX] [DI] + commr D$

[BPY [SI] + cxmsr §5

[BF) [DI] + crmmor sS

Mpumesanna:

1. KoMTioHeRT emser IpH AZPECIUNA 1o 5ase € MHRSKCMPOBAHHEN HETOASATENEH.

2. Oneparn PermETp Mosket Guits MOGLIM § Uik 1&-5UTOBEIM DEruCTpOM, KpOMe perrctpa IP.
3, Onepastn RemO® MOMeS 655k §- Ut 16-6H70RSIM JHGUEHHEM KOHCTAHTHL

4. KOMTOHEHY GIBMr MONCET 65175 §- 1nt 16-GHEOBbIAS IHANEHHEM CMEWIEHHS €0 JHAKOM.





[image: image44.png]H3 ceMu pexHMOB anpecaliii CaMbIMM GBICTPBIME SIBJISIOTCS] PETULTPOBAS H HEMoC-
DERCTBEHHAR aAPECALK OTIEPAHIOB, NOCKONBKY B 3TOM CIlyYae ONEPALMOHHE GII0K
MuKponpoueccopa 8088 uapnexaer nx mifo u3 perucTpos (IIpk PErHCTPOBOH ampeca-
pn), Mubo U3 KoWBeRepa KOMau[ (IIpM HENOCPENCTBEHHON ampecaumu). B mpyrmx
PEKMMAX auPecasl BRMOJIHSETCS JONBIIE, IOTOMY YTO MHTepdeiic WuHL BHayane
JODKEH BBIUHCIIMTE alpec AvelKu TaMsITH, M3BNeup ONepan] ¥ TONbKO NOCTe 3TOro
niepelaTh ero ONepaioHHOMY GNIOKY.

Ka»{noe ONHCaHUE PEXNMA ajipecauny, MPHBENCHHOE B TaHHOM pasjiene, CoNpoBox-
[JaeTest NPUMEPAMH ro TIpUMeEHeHNst. B GoMbUIMHCTBE CITyyaeB NS 3T0C0 HCNOAb3yeT-
¢ xoManna MOV mukponpoueccopa 8088,

PETHCTPOBAS M HENOCPERCTBEHHAS AIPECALMSA

Tpn pezuctposoil adpecayuu Mukponpoueccop 8088 uspsnexaer omepann
13 perncTpa (i 3arpyKaer ero B peructp). Hanpumep, KoManga

MOV AX,CX

KomupyeT 16-6uToBoe comepxiMoe perucTpa cuerunka CX B akkymynsarop AX. Conep-
xumoe peructpa CX He uamensiercs. B mahHoM mpumepe MuKpompoueccop 3088 mc-
[IOMNB3YeT PETMCTPOBYIO ANPECAlMI0 s W3BIIEUEHHST ONIEPAHTA-HCTOUHHKA M3 PETHCTPA
CX 1 3arpy3Ky ero B pervcTp-ipueMuuK AX.

HenocpedcTeennan adpecayus To3ponser Bam ykassisate 8- unu [6-Guromoe
3HAUSHME KOMCTAHTB! B KAUSCTBE OMEPaHIa-uCTOURMKA. 378 KOHCTAHTA CONEPHUTC B
KoMaHze (KyJa oHa NOMeraeTcs AcceMbEpoM), a He B PECHCTPE NIH B stueiiKe Nams-
TH. Hanpumep, Komanna

MOV Cx,500
3arpyxaer au#aueHue 500 B peructp CX, a xomaHna
MOV L, -30

3arpyxaer sHaueHue — 30 B peructp CL.
HenocpencTBeHHbIH  ONEPAHI MOKET ObiTh MECHTHHUKATOPOM, ONpENeNeHHBIM
oneparopoM EQU, nostoMy RomyctumMa cirenyionan gopuMa oneparopa:

K EQu 1022

MoV Cx K
Yto6er u3bexars TPy HOCTEH, ROMHNTE, UTO HONYCTMMEIC 3HAYCHUS WS 8-CUTOBBIX
uHCeN CO 3HAKOM OrpaHHYEHE! guamazoroM ot — 128 (80H) no 127 (7FH), a monycrimsie
3HaueHHs 16-GMTOBBIX YMCeN O 3HAKOM — IHANa3cHoM oT — 32768 (8000H) mo 32767

(7FFFH). MakcuManbHEIE 3HaueHHs 8-GUTORBIX YUCEN 6e3 3HaKa PaBHbl COOTBETCTBEH-
Ho 255 (OFFH) 1 65535 (OFFFFH).

PACHIHPEHHE SHAKOBOI'O BHTA HEROCPEACTBEHHEX 3HAYEHHHA

AccemGniep Bcerna paclMpSIeT 3HAK WDH fEPECHUIKE HENOCPERCTBEHHBIX
3HaueHui B onepana-MpHeMHHK. 3T0 03HAYAET, YTO OH AyGRHPYeT craplimil 3Havawiti
GUT 3HAUECHMA UCTOYHMKA MO TEX FOp, Noka He GymyT 3aNoftHeHs Bee 8 umm 16 Guron
onepaKna-MpHeMHIKa.

Hanpumep, OnepaHi-MCTOUHMK HAWero NEPBOrO NpHMepa, HecaTuyHoe uucno 500,
MoxeT 6biTe 3anucaso B Bune 10-GutoBoro meonyHoro snauerus 0 111 110 100. Korga
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PEXMMbI AJIPECAIIHM TAMSITH

Kax yxe ynomuHanoce B rn.l, goctyn K sueitkasm Namaty obecneynpaer-
©sl B3auMOTeHCTBUEM ONEPalHOHHOFO GMIOKa M MHTepbeiica mHHE MUKPOTPOLECCOpa
8088. Korgza omepaumosHoMy GiloKy TpeGyeTcss NpouuTaTh MTH 3aRicaTh 3HAUCHME
onepaHna, HAXONAMErocs B NAMSITH, OH NEPENACT 3HAUCHHE CMEIEHHUST a[peca HHTep-
deficy muast. Hocnenunii noGaBnsaeT IT0 CMEIEHUE K COREPKIMOMY PETUCTPA CETMEH-
Ta (HpenBapuTeNBHO NOMONHEHHOMY UYeTHPbMS HYMSIMH) M TEM CaMbiM Monyyaer
20-BuToBHIA GU3KUECKHIT afpec, KOTOPHIH ¥ HCMIOAbAYETCS AJIs IOCTYNA K OfepaHny.

HCRONHHTENBHHHE ALPEC

CMemenye, KOTOPOe BLIHCIISIeTesi ONepAuMoHHEIM BROKOM IS NoCTyNa K
HaXORAMEMYCS B NaMSITH OTIEPAHIY, HASHBAGTCS UCNOAHUTEAbHBIM GOPECOM ONepaH-
na. VenonuutensHHt anpec NOKaskBaer, Ha KAKoM paccrosuun (8 Galitax) pacronara-
€TCst OMepaHf OT HAuANa CerMeHTa, B KOTOPOM OH Haxomutes. Byayum 16-GuToBbIM
UHCAOM 63 3HaKa, HCTIOMHATE TR HBIR aIpec IO3BOIIAET NMONYUNTE AOCTYT K OflepaHuaM,
HaXONAWMMCH BbILIE HAUATIA CETMEHTa Ha paceTosTHUM 1o 65535 (nu 64K) Gaittop.

BDEMH, 3aTpauMBaceMoe ONCpPalHOHHLIM GIT0KOM Ra BBIUNCIICHAE MCTIONHUTENHHOTO
azpeca, SBIAETCS OHUM M3 OCHOBHBIX KOMIIOHEHTOB OBILero BPeMEHH MCIONHEeHHS!
KoMaH[sL. B 3aBHCHMOCTH OT MCTIORB3YEMOrO PeXKMMa afpecalliil NOJYYSHHE HCTONHH-
TEJHHOrO 2IPECa MOXET 3aK/MOUaTLCS BCETO JIHIIb B U3BNICYCHHH €TI0 KaK COCTABHOA
UacTH KOMaHIb, HO KHHOrNa MOTYT norpeﬁoaancﬂ JOBOMBHO ACQJITHE MaHWNYISALNY,
HaNPHMED COXKEHNE HIBNICUECHHON H3 KOMaHbl COCTABSIOMEH ¢ PEFUCTPOM 6a3sl H ¢
MHOEKCHBIM perucTpoM. Haxke ecnu Bpemsi MCTIONHEHUS HE SIBNSIETCS KPUTHUHBIM ITA
Banreii IDOrpaMMB1, CTOMT OLEHMBATH 3TH BPEMEHHAIE (AKTODEI B IIPOLIECCE HTEHMS
CIENYIOLIMX HIDKE OTHCaHHIT DEKIMOB aNpecaliu.

NPSIMAST ANPECATIHS

Illprr npsmofi ampecauwn MCTIONHMTENBHEIA anpec ABASETCS COCTaBHOH
UaCThI0 KOMaHIBI (TaK XK€, KaK 3HaU€HUS NpH Henocpencmeﬂuoﬁ a,upecauuu)A MV[KDO‘
npoueccop 8088 noBaBnseT 3TOT HCNOMHUTENBHBIIA apec K COBUHYTOMY COTEPKHMOMY
PerucTpa cerMeHTa JanHeIx DS u nonyuaet 20-6urtopsiil GusuyecKuil anpec onepaHna.
OBbiyHO NpsiMast afpecauysi IPUMEHSETCS, eClu OTIepaHnoM CITyRHT MeTKa. Hanpu-
Mep, KoMahza

MOV AX, TABLE

Jarpyxaer conepkuMoe sueiiku namsti TABLE B perucrp AX. Ha puc. 3.1 noxasana
CXEMa KCTIONHEHKA 3ol KoMaHmet. OGpaTHTe BHAMAHKE HA TO, UTO IPOTUB OXMIAHKS
MuKponpoueccop 8088 3amonHsieT namHsie B maMsaTH B ofparHoM nopapke. Crapumit
Gaitt cnoBa credyer 3a MIanmuM Gaiirom, a He npeniuecTByer eMy. UToBb! YCBOUTH 3TO,
3aMOMHWTE, UTO CTGPWAR 4aCTb (CTGpuUe OuTsi) NAHMBIX PACNOAg2aeTcs 6 svedkax
NAMATU CO CTAPUILMUY aOpecamts.
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onepaHna, HAXONAMErocs B NAMSITH, OH NEPENACT 3HAUCHHE CMEIEHHUST a[peca HHTep-
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20-BuToBHIA GU3KUECKHIT afpec, KOTOPHIH ¥ HCMIOAbAYETCS AJIs IOCTYNA K OfepaHny.

HCRONHHTENBHHHE ALPEC

CMemenye, KOTOPOe BLIHCIISIeTesi ONepAuMoHHEIM BROKOM IS NoCTyNa K
HaXORAMEMYCS B NaMSITH OTIEPAHIY, HASHBAGTCS UCNOAHUTEAbHBIM GOPECOM ONepaH-
na. VenonuutensHHt anpec NOKaskBaer, Ha KAKoM paccrosuun (8 Galitax) pacronara-
€TCst OMepaHf OT HAuANa CerMeHTa, B KOTOPOM OH Haxomutes. Byayum 16-GuToBbIM
UHCAOM 63 3HaKa, HCTIOMHATE TR HBIR aIpec IO3BOIIAET NMONYUNTE AOCTYT K OflepaHuaM,
HaXONAWMMCH BbILIE HAUATIA CETMEHTa Ha paceTosTHUM 1o 65535 (nu 64K) Gaittop.

BDEMH, 3aTpauMBaceMoe ONCpPalHOHHLIM GIT0KOM Ra BBIUNCIICHAE MCTIONHUTENHHOTO
azpeca, SBIAETCS OHUM M3 OCHOBHBIX KOMIIOHEHTOB OBILero BPeMEHH MCIONHEeHHS!
KoMaH[sL. B 3aBHCHMOCTH OT MCTIORB3YEMOrO PeXKMMa afpecalliil NOJYYSHHE HCTONHH-
TEJHHOrO 2IPECa MOXET 3aK/MOUaTLCS BCETO JIHIIb B U3BNICYCHHH €TI0 KaK COCTABHOA
UacTH KOMaHIb, HO KHHOrNa MOTYT norpeﬁoaancﬂ JOBOMBHO ACQJITHE MaHWNYISALNY,
HaNPHMED COXKEHNE HIBNICUECHHON H3 KOMaHbl COCTABSIOMEH ¢ PEFUCTPOM 6a3sl H ¢
MHOEKCHBIM perucTpoM. Haxke ecnu Bpemsi MCTIONHEHUS HE SIBNSIETCS KPUTHUHBIM ITA
Banreii IDOrpaMMB1, CTOMT OLEHMBATH 3TH BPEMEHHAIE (AKTODEI B IIPOLIECCE HTEHMS
CIENYIOLIMX HIDKE OTHCaHHIT DEKIMOB aNpecaliu.

NPSIMAST ANPECATIHS

Illprr npsmofi ampecauwn MCTIONHMTENBHEIA anpec ABASETCS COCTaBHOH
UaCThI0 KOMaHIBI (TaK XK€, KaK 3HaU€HUS NpH Henocpencmeﬂuoﬁ a,upecauuu)A MV[KDO‘
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PerucTpa cerMeHTa JanHeIx DS u nonyuaet 20-6urtopsiil GusuyecKuil anpec onepaHna.
OBbiyHO NpsiMast afpecauysi IPUMEHSETCS, eClu OTIepaHnoM CITyRHT MeTKa. Hanpu-
Mep, KoMahza

MOV AX, TABLE

Jarpyxaer conepkuMoe sueiiku namsti TABLE B perucrp AX. Ha puc. 3.1 noxasana
CXEMa KCTIONHEHKA 3ol KoMaHmet. OGpaTHTe BHAMAHKE HA TO, UTO IPOTUB OXMIAHKS
MuKponpoueccop 8088 3amonHsieT namHsie B maMsaTH B ofparHoM nopapke. Crapumit
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KOCBEHHAS PETHCTPOBASI AIPECAIHA

Tipn KOCBEHHO# PErnCTPOBO aRpecaliii NCTIONHUTENBHEIA anpec onepan-
za cogepxurcst B 5a3oboM perncrpe BX, perncrpe ykasarens Sasel BP unu nngexcHom
peructpe (SI umu DI). KocBenHbIE perucTpoBhIe OTIepaHbl HANO 3aKIL0YaTh B KBANpar-
Hble CKOGKH, YTOGHI OTAMYMTL MX OT PETUCTPOBBIX OflepaHnoB. Harlpumep, KoMaHma

Moy AX,(BX]
3arpyxaer B perucrp AX comepiuMoe SueifKi NaMsiTH, anpecyeMoil 3HaueHHem
perucrpa BX (pnc. 3.2).

Kaxk nomectuth cmemieHHe agpeca B peructp BX? OmMh 13 METONOB COCTOMT B
npuMenenun oneparmu OFFSET (cmewenne) k aopecy siuefiku namsatu. Hanpumep, mns
3arpyaku cnosa ua siueiiku TABLE B perucrp AX MOXHO BOCTIONE30BaThCA NOCISAOBA~
TENBHOCTRIO KOMAHT

MOV BX,0FFSET TABLE

MOV AX,[BX)
1M ABE KOMAHABI BHTIOMHSAIOT T€ Xe NefiCTBUSA, YTO 1 OIHa KOMaHTa

MOV AX, TABLE

C TOit MMIWEL pasHHLEH, 4TO B NepBOM cilyuae MpeRBlIyIee comepxumoe perucrpa BX
yHuuToRaercst. Ecnm BaM HyXeH NOCTYN Muimb K ORHOH sueifke naMsrd (B maHHOM
cnyuae TABLE), To pasyMHee BOCTIONp30BaThCA OMHON KOMaHMoH. OfpaKo ans AoCTy-
fla K Heckoabkusm SuefiKaM, HAUMKAsi ¢ NAHHOTO Ga3oBOTO afpeca, ropaifo syywe
HMETE HCHONHUTENEHBHT anpec & peructpe. Nouemy? IoTOMY UTO CONEPHUMBIM PErHCT-
A MOXHO MaHUNy IMPOBATH, HE HIBNEKast KX b Pa3 HOBKI azipec.

ANPECAIINSA U0 BA3E

Tpu anpecarmu no Gade AccemBnep BHUKCTSET UCTIONHUTENSHBIA apec ¢
AOMOILIBI0 COKEHUs 3HAUSHHS CABHTA C COASPXUMBIM peructpos BX nim BP.

Peructp BX ynoSeo Mcnonb3osarh NMPH DOCTYNE K CTPYKTYPHPOBAHHBIM 3aMHCSIM
IIAHHBIX, PACTIOTIOKEHHEIM B PasHEIX ofMlacTsx mamaTh. B atoM cryuae 6a3opsiid ampec
3amucH moMemaetcst B Ga3omsii periictp BX M moeTynm K ee OTHENBHBIM 3NIeMeHTaM
OCYIECTBIIALTCS MO MX CABUTY OTHOCHTENBHO Ga3bl. A MUIS NOCTYNA K PA3HBIM 3aMACHM
ONHOR U TOM e CTPYKTYPHI AOCTATOUHO COOTBETCTBYIOWMM 06Pa3oM M3MEHUTH COREp-
KHMOe Ba30BOro perucTpa.

TpenmonoxuM, Hanpumep, uTo TPEBYeTCs MPOUHTaTh C NUCKA YUETHBIC 3anucy mis
pana paGoruuKoB. NPy 3TOM Kaxast 3aNKCh CONEPKUT TaberbHbI HoMep paboTHUKa,
HOMep OTIeNa, HOMep IPYIINsl, BOIPAcT, TapubHyo cTaBKy # 1.14. Ecnw Homep ormena
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Moy AX,(BX]
3arpyxaer B perucrp AX comepiuMoe SueifKi NaMsiTH, anpecyeMoil 3HaueHHem
perucrpa BX (pnc. 3.2).

Kaxk nomectuth cmemieHHe agpeca B peructp BX? OmMh 13 METONOB COCTOMT B
npuMenenun oneparmu OFFSET (cmewenne) k aopecy siuefiku namsatu. Hanpumep, mns
3arpyaku cnosa ua siueiiku TABLE B perucrp AX MOXHO BOCTIONE30BaThCA NOCISAOBA~
TENBHOCTRIO KOMAHT

MOV BX,0FFSET TABLE

MOV AX,[BX)
1M ABE KOMAHABI BHTIOMHSAIOT T€ Xe NefiCTBUSA, YTO 1 OIHa KOMaHTa

MOV AX, TABLE

C TOit MMIWEL pasHHLEH, 4TO B NepBOM cilyuae MpeRBlIyIee comepxumoe perucrpa BX
yHuuToRaercst. Ecnm BaM HyXeH NOCTYN Muimb K ORHOH sueifke naMsrd (B maHHOM
cnyuae TABLE), To pasyMHee BOCTIONp30BaThCA OMHON KOMaHMoH. OfpaKo ans AoCTy-
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ANPECAIINSA U0 BA3E
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OCYIECTBIIALTCS MO MX CABUTY OTHOCHTENBHO Ga3bl. A MUIS NOCTYNA K PA3HBIM 3aMACHM
ONHOR U TOM e CTPYKTYPHI AOCTATOUHO COOTBETCTBYIOWMM 06Pa3oM M3MEHUTH COREp-
KHMOe Ba30BOro perucTpa.
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HOMep OTIeNa, HOMep IPYIINsl, BOIPAcT, TapubHyo cTaBKy # 1.14. Ecnw Homep ormena




[image: image51.png]MOV AX, (BX] +4 Cermenr aanteix

/ 019
MOV AX. TABLE [Di
sx [ 0001A 001A EMP_50 o1 0001 TABLE
0018
001C o o004 TABLE +2
ax| AABE | 0010
00E T gm 0005{7T BB | TABLE + 4
001F[ L AR ax[_ " anes 0006] LAA
€020
Pitc. 3.3. Anpecauna no 6ase Prc. 3.4. lpsvast anpecands ¢ HHACKCAPOBAHUEM

XPAHATCS B TISITOM Y IECTOM Jaiftax 3anicy, a HauaNbHuIt aTpec 3anucu CONepRUTea B
peructpe BX, o komaHzma

MOV AX,[BX}+4

3arpy3nT B peructp AX HOMEp OTHena, B KOTOPOM CIIYKMT RaHHbIH paGoTHHK {puc. 3.3).
(CauBwr pabeH 4, a He 5, OTOMY uTO MEpBbIit Gaiir 3amkey nmeet Homep 0.)

AccemOnep ¢upmst IBM nosposiser ykaseBaTh ampecyemble o Base omepaHps
TpeMs1 PasHBMK cliocoBamu. Cremyiotme KOMaHIE! SKBUBATICHTHEL:

MOV AX, (BR1+4 310 CTanAapTHER OPME DAMMCK,

MOV AX, A[BP] i MO CABUC MOXHO YKadaTu Ha NEPROM MECTE
MOV _AX, (BP+4] 5 MaM emyTPU ckoBer

MPSIMASI AIIPECALIHS C MHHAEKCHPOBAHHEM

Tipu npsmofi anpecaiiuyi ¢ MHOPKCMPOBAHUEM WCTIONSATENBHENE ampec
BHIUKCHSETCS KAK CyMMa 3HaueHwil casura ¥ mEmekcHoro pernctpa (DI umwm SI). Srot
TMT aEpecaui yAoBeH NiA OCTYDa K 3MEMEHTaM TablnLbt, KOrha CABMT YKAa3bBaeT
Ha Hauano TabuIIE], a HHOSKCHBIA DErUCTp — Ha €€ ITEMEHT,

Hanpumep, ec1 B_TABLE - Tabanua 6aiitoB, TO NMOCME10BaTENIbHOCTL KOMaHI

nov 1,2

MOV AL,B_TABLECDI
3arpysuT TpeTii sNeMeHT Tabiuip! B peructp AL.

B TaGmiue COR COCEAHHE IEMEHTHI OTCTOAT IPYT OT IPYTra Ha ABa Oaiira, MosToMy
nipu pabore ¢ Hel Hao YOeaUEaTs HOMED AeMEHTE NPV BEUMCASHIUN 3HAUEHASA HHACK-
ca. Ecnu TABLE ~ TaBNHua CI0B, T0 IN1s1 3arpy3KH B pernctp AX ee TpeThero s/eMenta
HAMO UCTIONB30BATh TIOCAENOBATEIHHOCTS KOMAHL

Moy DI,4
MOV AX,TABLECDI]
(puc. 3.4).

AIIPECALMS O BA3E C HHIEKCHPOBAHHEM

llpy azpecaunu no Gase c HHIEKCAPOBAHUEM HCITONHHMTENEHBI ampec

BBIYNCIISTC KaK CyMMa 3HaueHu#i 6a3oBOro peructpa, MHOEKCHOTO pervcTpa H,
BO3MOKHO, CIBHIa.
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Pnc. 3.5, Hanneyenue 3HaueHNR 3NeMEHTA ABYMEPHOTC MAcCHBa.

Tak KaK B 3T0M PeRHME AIPECAHH CKITAMBIBACTCH NBA OTHENMBHLIX CMEIIEHNS, TO
ol yoGeH Npu anpecauy ABYMEPHbIX MacCHBOB, KOrMia Ga3oBblit PETUCTD COMSPKUT
HauaNBHbLA afpec MaccHBa, 4 3HAUCHHS CIIBATA H HHIEKCHOTO PETMCTPA CYTh CMENISHUS
10 CTPOKE M CTONGMY.

Npennonoxum, Hanpumep, yte Bama 3BM cnenut 3a mWeCTsI6 MPeNOXpaHUTETLHBIMU
KNanaHaMi Ha XHMYYECKOM NpeHnpusthit. OHAa CUMTHIBAET MX COCTOSHMS KAKAse
TONIYACa M 3aNOMHMHAET B AueiikaX namath. 3a HEZeMo JTH CUMTHIBAHMS GGpasyioTr
MaccUB, cocToAMIE 13 336 6i10K0B (48 cuMTHIBaMKIl B TeueHne ceMu mHeil) Mo lects
3/IEMEHTORB B KaXIOM, a Bcero ~ 2016 sHaueHnii.

Ecnu HauanbHbIi apec MaccuBa 3arpysxkeH B peruczp BX, caBur Groka (Homep
CUMTHIBAHUSA, YMHOXeEHHBI Ha 12) — B peructpe DI, a HOMep KilanaHa 3aqaH B TepeMeH-
Ho# VALVE, To xomMaHza

MOV AX,VALVE(BX}(DI]

3arpys3ut Tpebyemoe CuMThIBaHME COCTOSIHMSI Kianada B peruerp AX. Ha pme, 3.5
H300paxeH MpoLECe HIBAEUYCHNUS PE3yJIbTaTa TPETHEro CYUTHBAHUS {C HOMEPOM 2) onst
KnamaHa 4 93 MAaCCHBA, Y KOTOPOTO CMeIlEHNE B CerMeHTe JaHHbX paBHo 100H.

TipuBeReM HECKONBKO HOMYCTUMBIX $OPMATOR OTIEPAHIOB, anpecyeMbix no Gase ¢
MHOCKCHPOBAHHEM:

MOVE AX,([BX+24D1] $0MEPaHAN MOKHO 38K04aTE B CKOBKA @ AREOM
MOVE AX,[DI+BX+2] ; NOPRAKE®, @ CABUr MOWHO COY@TATe C /06
MOVE AX,(BX+21{D1] ; wo perucspos

MOVE AX,(BX1(DI+2] s
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Muensoron Popmar Pmarn

OF DF IF TF SF ZF AF PF CF

Komatimbs obiwtero HasHaueHnst

MOV MOV npuersmmk, werommak  — - - - - - - = =
PUSH PUSH serowmac B
0P POP mpmeatsmurc - - - - = e e e -
XCHG XCHG npuesmasc, werowmee - - - — - - - -~ -
XLAT XLAT rebmua_serommxx ~ ~ - - = - - = -~ -~

Konarpet pBOLA-BLIBONA

N IN axxcymynsrop, nope - - - - = e - - =
out OUT ropr, axscysymarop~ — - — - - - - — —

KoMaHgbt nepeckUTKH agpeca

LEA LEA perwerp 16, naaesmn 16 — - - — - = - =~
1D§ LDS permerp 16, mawame 32 - - - — - - - - -
LES LES peruerp 16, nmesms 32— ~ - = — - - - -

Komanns nepecsiniu Gnaron

LAHP LAHF - - - - - - - - -
SAHF SAHF [ T
PUSHF PUSHF R T
POPE PoRE e e e e aas

TLpuMeuanite, ¥ 0IHA4AET HIMEHEHHS SHRUEHNSE HIAra, — OIHRUZET €T COXPAHEHNE.

KOMARJISL OBUECO HASHAUEHUS

KOMAHRA MOV

OcHogHast KoManga obuiero HasHauenus MOV (move — nepecnats) MoKeT
TepechinaTh GaliT WK COBO MEXIY PETMCTPOM M AYSHKON NaMATH UK MEXY NBYMS
perucTpamis. OHa MOXKET TAKXKe FepechilaTh HENOCPERCTBEHHO aNPECYEMOe JHAUCHUE B
PETHCTP KIM B SMEHKY MaMsATH,

Komanpma MOV umMeeT crenyouit hopmar:

MOV npue@mnnk ,ucTauHuK

B Heli HOMyCTHMO GOMBIIMHCTEO M3 BO3MOKHBIX COUCTAHMUIE ONEPaHTOB.
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[image: image57.png]TpuBeneM HECKOTBKO NPHMEPOB:

MOV AX,TABLE iNepecunka ws namaTw & perucTp
MOV TABLE,AX u “aosapoT
MOV E£S:[BX),AX OWHO 3aMEMUTH WCNONLIYEMBN PErUCTp CermenTa

MOV DS,AX sMepecunka memay 16-BUTOBEMM PerucTpamu
Mav BL,AL 3epecuinka mexay B-SuTosuMi PerucTpami
MOV CL,-30 iNepecsnka KOMCTanTu B DerucTh

MOV DEST,25H 5 wan B naMATe

B koMaHIe MOV ucKA0#@I0TcA CIEMYIOWME COUCTAHHS ONEPAHTIOR:

1. Bl HE MOXETE OCYIIECTBUTE HEMOCPENCTREHHYI0 MEPECHIIKY FaHHBIX M3 ONHOW
siuefiKH NaMaTh B Apyryo. YTOGH BBINONHHTE TAKYI0 NEPECEUIKY, NAaHHBIE HCTOYHIKA
HAJIO 3ArPY3UTh B PETUCTD OBLIEIO HAIHAYSHHS, A 3aTeM 3ANOMHHTE CONEPKMMOE 37020
perncTpa B npuemunke. Hanpamep, ecnmr POUNDS # WEIGHT - nepeMenHbie, Haxons-
1uecs B NaMATH, TO A7IS NIEPECHUTKH 3HAYCHHS U3 ONHOM TTEPEMEHHON B IPYTYI0 MOKHO
BOCHONb3I0BATECA KOMaHIaMK

MOV AxX,POUNDS
MOV WEIGHT,AX

2. Bbl He MOXeTe 3arpy3uTh HETIOCPEACTBEHHO aNpPECyeMHIil omepaHn B PErucTp
cerMenTa. Kak u B ciyuae 1, cHauana Hamo 3arpyauTh €ro B perucTp ofiuero HasHaue-
nusl. Halpamep, clefyoine KOMAHARL 3arpykaloT HOMep G70Ka CerMeHTa HaHHSIX
(DATA_SEG) & perivp DS:

MOV Ax,DATA_SEG

MOV DS,AX
NopoGHrie KoMmanae: 0BkuHO cONyTCTBYHOT oneparopy ASSUME B cermenTe KoMaHz.
Oy yKasmBaloT AcceMGNIepy, rie pa3MenieH CErMeHT TaHHEIX.

3. Bbl HE MOXKETE HETOCPENICTBEHHO NEepeciaTh 3HAYEHHE ONHOTO PErhCTPa CErMeHTa
B apyroii. Jenaiite nogoGHbIE NEPECHUIKM yepes peructp obitero HasHadeHus. Hanpu-
Mep, uTo6bt pernctp DS yKaastBan Ha TOT e CErMeHT, uto u perucrp ES, Bocnonsayii-
Tech KOMaHAaMH

MOV AX,L,ES

MOV 0S,AX
(Ilnst BEIMOAHEHUS 3TOM ONEpALMH MOXHO BOCTIONB30BaTheA KOMaruamn PUSH u POP,
KOTOpHI€ OYIyT OIMCAHEL B CIeAYIIEM Dasaerne.)

4. Bel He MoXeTe MCNOM30BaTh peructp CS B KauecTse NPHEMHHKA B KOMaHIe
AePECRUTKA.

KOMAHZH PUSH U POP

Kax yxe yOMHHANOCh, BO BPEMST HCTIOTHERH ST IPOLISAY DB CTEK CONSPMHT
ampec Bosspara. Komatma BhizoBa npouemypsl CALL (call — BH3BaTh) NOMeaeT anpec
B cTeK, a KoMaHna BosBpara RET (return ~ BOSBPATHTS) H3BMEKAET €10 1O OKOHUAHUH
MCMIONMHEHNA poueaypE. 70 OBHH K3 Cliyuaes, Korga Mukponpoueccop 8088 ucnom-
3yer CTex geToMaTuecKu, Ges Bauero Ha To yKasaHHs.

Takum 06pa3oM, cTeK yIoGeH [N BPEMEHKOro COXPaHEHHA NaHHEIX (CONEpPHUMOro
PETHCTPOB U sueeK namsitu) npn palore Bameii nporpammsl. Hanpumep, Bam Moxer
TIOHANOBUTLCS COXPAHUTH COLeDKHMOe perncTpa AX Ha To BpeMs, foKa oH Tpebyercs
ANS BHIIOAHEHMS KAKMX-THBGO peficrBuii. B Bamem pacnopsxenmu uMMenTCs IBE
KoMaHaB 17151 paBoTsi co creKoM — PUSH (nomectuts cnoeo B crex) u POP (u3pneus
€TI0BO U3 CTEKa).




[image: image58.png]TpuBeneM HECKOTBKO NPHMEPOB:

MOV AX,TABLE iNepecunka ws namaTw & perucTp
MOV TABLE,AX u “aosapoT
MOV E£S:[BX),AX OWHO 3aMEMUTH WCNONLIYEMBN PErUCTp CermenTa

MOV DS,AX sMepecunka memay 16-BUTOBEMM PerucTpamu
Mav BL,AL 3epecuinka mexay B-SuTosuMi PerucTpami
MOV CL,-30 iNepecsnka KOMCTanTu B DerucTh

MOV DEST,25H 5 wan B naMATe

B koMaHIe MOV ucKA0#@I0TcA CIEMYIOWME COUCTAHHS ONEPAHTIOR:
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BOCHONb3I0BATECA KOMaHIaMK

MOV AxX,POUNDS
MOV WEIGHT,AX

2. Bbl He MOXeTe 3arpy3uTh HETIOCPEACTBEHHO aNpPECyeMHIil omepaHn B PErucTp
cerMenTa. Kak u B ciyuae 1, cHauana Hamo 3arpyauTh €ro B perucTp ofiuero HasHaue-
nusl. Halpamep, clefyoine KOMAHARL 3arpykaloT HOMep G70Ka CerMeHTa HaHHSIX
(DATA_SEG) & perivp DS:

MOV Ax,DATA_SEG

MOV DS,AX
NopoGHrie KoMmanae: 0BkuHO cONyTCTBYHOT oneparopy ASSUME B cermenTe KoMaHz.
Oy yKasmBaloT AcceMGNIepy, rie pa3MenieH CErMeHT TaHHEIX.

3. Bbl HE MOXKETE HETOCPENICTBEHHO NEepeciaTh 3HAYEHHE ONHOTO PErhCTPa CErMeHTa
B apyroii. Jenaiite nogoGHbIE NEPECHUIKM yepes peructp obitero HasHadeHus. Hanpu-
Mep, uTo6bt pernctp DS yKaastBan Ha TOT e CErMeHT, uto u perucrp ES, Bocnonsayii-
Tech KOMaHAaMH

MOV AX,L,ES

MOV 0S,AX
(Ilnst BEIMOAHEHUS 3TOM ONEpALMH MOXHO BOCTIONB30BaTheA KOMaruamn PUSH u POP,
KOTOpHI€ OYIyT OIMCAHEL B CIeAYIIEM Dasaerne.)

4. Bel He MoXeTe MCNOM30BaTh peructp CS B KauecTse NPHEMHHKA B KOMaHIe
AePECRUTKA.

KOMAHZH PUSH U POP

Kax yxe yOMHHANOCh, BO BPEMST HCTIOTHERH ST IPOLISAY DB CTEK CONSPMHT
ampec Bosspara. Komatma BhizoBa npouemypsl CALL (call — BH3BaTh) NOMeaeT anpec
B cTeK, a KoMaHna BosBpara RET (return ~ BOSBPATHTS) H3BMEKAET €10 1O OKOHUAHUH
MCMIONMHEHNA poueaypE. 70 OBHH K3 Cliyuaes, Korga Mukponpoueccop 8088 ucnom-
3yer CTex geToMaTuecKu, Ges Bauero Ha To yKasaHHs.

Takum 06pa3oM, cTeK yIoGeH [N BPEMEHKOro COXPaHEHHA NaHHEIX (CONEpPHUMOro
PETHCTPOB U sueeK namsitu) npn palore Bameii nporpammsl. Hanpumep, Bam Moxer
TIOHANOBUTLCS COXPAHUTH COLeDKHMOe perncTpa AX Ha To BpeMs, foKa oH Tpebyercs
ANS BHIIOAHEHMS KAKMX-THBGO peficrBuii. B Bamem pacnopsxenmu uMMenTCs IBE
KoMaHaB 17151 paBoTsi co creKoM — PUSH (nomectuts cnoeo B crex) u POP (u3pneus
€TI0BO U3 CTEKa).




[image: image59.png]Komarza PUSH moMeimaeT coRepkaMoe PErncTpa MK Uiy MaMsIT PasMepoM B
16-61TOBOE CNOBO Ha BEPLUIMHY CTeKa. A KomaHna POP, HaoBOpOT, CHHMAeT CIOBO ¢
BEpLUIMHBI CTEKA ¥ IOMEIaeT 1o B SuelKy NaMATH MK PerucTp.

Komasnnzt PUSH 1 POP umeror enenyolme GopMaThl:

PUSH ucToRMK

POP  npuemHnx

TipuBEneM HECKONBKO PHMEDOB:

PUSH ST 1Ho MOX@TE COXPAMWTE PEFUCTP OSWErD HAIHAYSHUA
PUSH DS 3 v perucTp cermenta,

PUSH €S + Bkmovam permctp CS

PUSH  COUNTER 1Bul MOMBTE® TakXE COXPAHMTE CONEPKUMOE

PUSH  TABLE[BX1{DI] i AuenKu namaTy

Byayuu BaanMHO 0OparHeIMM KoMaHuamu, PUSH u POP ofbiunHo nCHONbayores
napaMi, T.e. Kaxnoil komanme PUSH B nporpamMme ROJDKHAa COOTBETCTBOBATh CBOS
koMaHna POP. Hanpumep, Mpu COXPAHEHMM COINEPXMMOrO peructpa AX B CTeKe
NOCHENYIOWEM ero BoccTaHoBIeHny Bamma rporpamma Gy IeT uMeTs BUI

PUSH Ax JCoxpannTe AX na eepuune cTexa
(Apyrue OnEpauAM, WOMEHANUME COARPWUMOS AX )

POP AX iCHRTE sHauenMe AX C BEpWMMM CTEr3

Tlon eepwunoii cTeka Myl MOHMMaeM AUEHKY B CerMeHTe CTeKa, afipec KOTopo#
COnEPHUTCS B yKasarese crexa SP. Tak Kak cTeK ”pacrer” 1o HanpaBJISHHIO K MIam-
M appecaM namatH (K sueiike 0), To NepBoe OMEIaeMOe B CTEK CIIOBO 3aflOMHHAeT-
¢l B siuelike creka ¢ HanGoMBIUMM agpecoM, cliefyllee — Ha 1Ba GaiiTa HIKE U T.1.

Peructp SP Beerna yKasmiBaeT Ha CTI0BO, NIOMeIeHHOe B CTeK nocnienyum. Crenopa-
TeNIbHO, KoManza PUSH Belantaet-2 M3 3HAUCHHS! YKA3aTENS CTEKa, 2 3aTEM NepechinaeT
onepaHE-uCTOUHNK (cioBo) B crek. IleficTBys ofpaTHMM oBpajoM, Komanma POP
Tiepecknaet B OTIEDaHA-TIPUEMHNK CTIOBO, aNPeC KOTOPOro coepxutcs B perucrpe SP, a
3arem noGaBNger 2 K CONEPNMMOMY STOrO perucTpa. Ha prc 3.6 MoKasaHe! COCTORHUS

Crex Crex
$S:01F8
$5:01F8
SSOTFA
SS:01FA
8P — AX) $$:01FC
SS:01FC !
$S01FE
sP $S:01FE

5 Do uenonmemih womanas: PUSH AX 6 flocne ncnonHenwa komanas PUSH AX
Crex

5S:01F8

SS:01FA
(AX) SS:01FC

50— $5:01FE

Puc. 3.6, Bosmefictane komann PUSH u POP
Ha cTeR &) Mocne ucnonmenna komangu POP AX




[image: image60.png]Komarza PUSH moMeimaeT coRepkaMoe PErncTpa MK Uiy MaMsIT PasMepoM B
16-61TOBOE CNOBO Ha BEPLUIMHY CTeKa. A KomaHna POP, HaoBOpOT, CHHMAeT CIOBO ¢
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Byayuu BaanMHO 0OparHeIMM KoMaHuamu, PUSH u POP ofbiunHo nCHONbayores
napaMi, T.e. Kaxnoil komanme PUSH B nporpamMme ROJDKHAa COOTBETCTBOBATh CBOS
koMaHna POP. Hanpumep, Mpu COXPAHEHMM COINEPXMMOrO peructpa AX B CTeKe
NOCHENYIOWEM ero BoccTaHoBIeHny Bamma rporpamma Gy IeT uMeTs BUI

PUSH Ax JCoxpannTe AX na eepuune cTexa
(Apyrue OnEpauAM, WOMEHANUME COARPWUMOS AX )
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COnEPHUTCS B yKasarese crexa SP. Tak Kak cTeK ”pacrer” 1o HanpaBJISHHIO K MIam-
M appecaM namatH (K sueiike 0), To NepBoe OMEIaeMOe B CTEK CIIOBO 3aflOMHHAeT-
¢l B siuelike creka ¢ HanGoMBIUMM agpecoM, cliefyllee — Ha 1Ba GaiiTa HIKE U T.1.

Peructp SP Beerna yKasmiBaeT Ha CTI0BO, NIOMeIeHHOe B CTeK nocnienyum. Crenopa-
TeNIbHO, KoManza PUSH Belantaet-2 M3 3HAUCHHS! YKA3aTENS CTEKa, 2 3aTEM NepechinaeT
onepaHE-uCTOUHNK (cioBo) B crek. IleficTBys ofpaTHMM oBpajoM, Komanma POP
Tiepecknaet B OTIEDaHA-TIPUEMHNK CTIOBO, aNPeC KOTOPOro coepxutcs B perucrpe SP, a
3arem noGaBNger 2 K CONEPNMMOMY STOrO perucTpa. Ha prc 3.6 MoKasaHe! COCTORHUS
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SSOTFA
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Puc. 3.6, Bosmefictane komann PUSH u POP
Ha cTeR &) Mocne ucnonmenna komangu POP AX




[image: image61.png]CTEeKa M ero yKasaTensl 1o | Hocie uenonbaosauus komann PUSH u POP. B pesynsrtate
ucnonuenus xomaugst PUSH (puc. 3.6, 6) yrasate/s cTeKa nepexsuHeTcs Ha OBa Baiita
TIaMSITR HUKe, B B 3TUX Baiirax {paHee He MCHONMBbIYeMEIX) GyIeT conepkaThCst 3Haue-
nue perncrpa AX. B pesynrare ncnionnenusi komaunst POP (puc. 3.6, 6) conepxumoe
peructpa SP BepHeTcs B MCXOfHOE cocTosiue. (OBpaTnTe BHAMAHME Ha TO, 4TO XOT
conepkHMOe perucTpa AX NO-NP@kKHEMy HaXOJMTCS B NaMSTH, OHO He MPUHAANEKUT
cTexy.)

C noMompo cepuy komatn PUSH B cTexe MOXHO cOXpaHHTh $oJiee OIHOTO ClIoBa.
OpHako noMHuTe, uto Kanmasd komaHxa PUSH momMelnaer cBoii oflepaHy Ha BepMHY
CTeKa, ¥ NO3TOMY ¢ noMowsio Komandst POP By Gydere u38aeKaTs CA0SA 6 NOpsadxe,
obparrom ux nomewexuro. Cremyolmlass MOCIENOBATENBHOCTs KOMAHI MOMewaeT
3HaUEHNS! UETEIPEX DETUCTPOB B CTEK, & 3aTEM BOCCTAHABIMBACT UX:

PUSH  AX iCoxparmTe AX,
PUSH ES i ES,

PUSH DI i bl wm

PUSH ST -1

POF ST iBoccTanosuTs SI,
POP DI s DI,

POP  ES 3 ES m

POP  AX ToAx

Komanmsr PUSH 1 POP ynoGHel TaKkke IUIR KOTHDOBAHHS CONEPKUMOIO OIHOFO
DErucTpa CerMenTa B Ipyrofi. Hanpumep, ¢ MOMONIbI0 KOMaHT

PUSH ES

POP 0s
MOKHO CKOMMpPOBAaTh 3Hauenue perucrpa ES B perucrp DS.

70T MeTon ofManaeT TeM NPEMMYIecTBOM, YTo TpH ero APUMEHeHHH He Hano
MCMONB30BATL DPETHCTP OGWIEro HAa3HAYEHUS NN MPOMEXYTOUHOTO KOMHPOBAHMS
3IHaYEHNsA PETHCTPA CErMEHTa (CM. Npemsiy i NOApasen). A ero HEAOCTATOK 3aKJUO-
YaeTcst B TOM, UTO UCTIONHEHHE Naps! KoMaHn PUSH-POP 3anuMaer 26 LMKIIOB TAKTOBO-
TO reHepaTopa, B T BPeMs KaK Iapa KoMaHa MOV HCMoNHsAeTes BCero 3a 4 Huina,

Iinst mOMeMmeHHA B CTEK M M3BJIEUGHUS M3 HETO CONEPKMMOre (raros uMetorTest
CreLpaIbHEIe KOMAHMIBL. Mbl PaccMOTPHM ux B mojpasnene ”KoMaHms! mepecsiiku
Gmaros”.




[image: image62.png]KOMAHIA SATPY3KHM NCIONHHUTENLHOIO ANPECA LEA

Komanna LEA (load effective address ~ 3arpy3uth HCHONMUTENbHELH anpec)
TiepeckUIzeT CMemeHne syueliky namsitn B Moboii 16-Gurossil perictp obuwero HasHaue-
HUsl, pETHCTD YKA3aTeNIs! UK MHOEKCHRI perncTp. OHa iMeer GopMar

LEA perucTplé,namarsld

roe onepauy NamMaATs16 nosvxeH Hvets arpubyT Tuna WORD.

B otmuune ot Komarns MOV ¢ onepauueit OFFSET, onepann namstel6 B KoMange
LEA MOXeT ObTh MHEEKCHPOBAH, UTC NAeT BOIMOXHOCTE OCYIUECTBUTs TUOKYI0 anpeca:
umio. Hanpumep, ecny peructp DI comepsur 5, T0 KoManza

LEA BX,TABLE(DI]




[image: image63.png]3arpyaut eMemenye agpeca TABLE+S B perucrp BX.
M1 Gornee meranyHo oGeynnM xomanny LEA B pasn. 3.8 npu onucaHun oneparmii
Hall CTpOKaMu.




[image: image64.png]3.5. APHOMETHIBECKHE KOMAHAB

Muxponpoueccop 8088 Moxer BHIOMHAT, apUOMETHYECKUE KOMAHTH HA
[BOMYHBIMI YHCNIAMH CO 3HAKOM MM §3 3HaKa, @ TAKKe Haf NEeCATHUHBIMY YUCITAMH
6ea anaKa (Kax YNaKoBaHHLIME, TaK ¥ HeynaKopaHHkiMu), Kak nokadauo B Tabn. 3.4,
MMEITCs KOMaHB! 1715 BEINONHEHHS YETHPEX CTAHNAPTHBIX HeficTBuUit apudMeTH Ky —
CNIOKEHHS, BHIUNTAHHSA, YMHONKEHNS U NENIeHNS, 8 TaK)Ke IBE JONONHHTENbHEIE KOMaH-
LBl AN DeACTBHI HAZ ONepaHIaMy € PACHUPEHHbIM JHAKOM,. TIOIBONAIQMIME OTEPHPO-
BaTh CO CMEIIAHHBIMY JaHBbiMK. [IDexK e YeM IPUCTYNHTS K OMHCAHMIO CaMIX KOMAHS,
PacCMOTPUM T€ BIAIE! BAHHBIX, C KOTOPHIMK OHY paboralor.




[image: image65.png]Ta6mia 3.4. ApudMernuecKue Komasm

Mremoron Bopmar Srnar

OF DF IF TF SF ZF AF PF CF
Kot cromers
ADD ADD NpHGMITI, HCTomEHIC e
ADC ADC pHEMEHK, HerOHAHK e o e e e s
AAA AAA [ T e
DAA DAA T e a s e
NG INC npuesanac e
‘KoMmaHmyl BEIGHTAHNA
SUB SUB mpHesmyK, nexout WL e e e e s
BB SBB MpHeMAMHK, MetowT WL L e e e e s
AAS AAS | I A T
DAS DAS T - s w e ox o
DEC DEC npmesanix v e e e w
NEG NEG mpwesnm W o e e s e
cMP CMP npmewtes, Meroammx e e w e s
KoMatns: yMHOReHIS
MUL MUL werommur I T I B
IMUL IMUL nerouamc P T A
AAM AAM |
Komannt nenermist
DIV DIV neroumm [ A
DIV IDIV nevounm 2 I T
AAD AAD H N

Komasaes pacispenna suaxa

CBW
CWD

CBW
CWD

[IpuMenanne. * OIHALAET HIMEHEHHE SHATCRWS (LIBT3, — 0IKANAET COXPANEHHE, T — HEOMPEOEAIEHOE COCTOHHE.





[image: image66.png]KOMAHJIA CTIOXEHHSA ADD H KOMAHJIA CHOREHHSI C JIOBABSIEHHEM NEPEHOCA ADC

Komanns ADD (add - cnoxurs) u ADC (add with carry — cnoxurs ¢
MEePeHOCOM) MOTYT ckansiBath Kak 8-, Tak u 16-6utoseie onepaHasl. Komanna ADD
CKJAIBIBACT CONEPIKMMOE CTIEPAHIA-UCTOYHHKA M ONEPaHRa-IPUEMHUMKA W NOMewaer
Pe3yNbTaT B ONEPAHI-TIDHEMHUK. B CHMBOITMuECKOHM HOTauwM ee OEACTBUS MQXHO




[image: image67.png]OMmCaTh KaK

FIPUEMHMK = ADAEMHK+UC TO MUK

Komanga ADC menaer 1o xe, 4To M KoMaHZa ADD, HO 6pH CNOXEHNH HCTIONb3yeT
Taoke pnar neperoca CF, 470 MOXHO 3aTHCaTh CNEeY UM 00Da3oM:
APUSMMIK = MDUSMHIKHUE TOMHUK +N@PEHOE

Tleperoc TIpH CNIOXKEHMN TBOHUHBIX UMCEN AHATOCMYEH HEPEHOCY NPH CIOKEHHH
JIECSITUYHBIX uUcen B CTONGRK. Hanpumep, TPy enoxeHnn

98
+13
79
196

BOSHHMKAET GBA NEPEHOCA: CIIOKEHHE ENUHULL BLIbIBACT NOGABNERHe 2 K HECATKaM, a
CNOKEHHE HECATKOB U TIePEHOC U3 cronGua €IHMHUL BbISHIBACT J]Dyl"()ﬁ epexoc, a
nMeHso uicha | B cronBen coved. Nepenoc BO3HHKaer Torna, KOrma CymMa wudp
cronfua B HEM HE NOMEUAETCs.

AnanoruyHyiM 06pa3oM BOZHUKAET repeHoc, Korna 9BM ckianpiBaer nBOMuHbIE
HCTTA: €CITH CYMMa He TIOMEMIAeTest B onepanfie-NPHeMHHKE, TO [eHePUPYeTCs NepeHoc.
Kak ussecTro, 8-GUToBbI pEerucTp MOXET COepKaTs 3HaYeHUs Be3 3HaKa B qUamasone
or 0 mo 255. Ecu Mpr, HanpUMep, BHINONHHM HIBOMYHOE cloXeHue uucea 250 u 10, o
NoNyunM

1111 101¢ (meouuHoe npencTasneHue uncia 250)

+0000 1010 (mBonuHOe ApencTasnenye uncia 10)

10600 01006 (orBer: mecsiTvunoe 3HaueHne 260)

Peaynsrat BepeH, HO 3aHMMaeT 9 qBoMuHbX CutoB! EC/TM npy BHIIONHEHUM 210/ Ofepa-
TIMH Mb§ HCTIONIB30BATTH 8-GHTOBbIE PETHCTPRY, TO MIamue 8 GuTOB BynyT 3aHeceHs! B
PErucTp-NPUMEMHHK, a NeBsiThlit Out — Bo dage nepenoca CF.

Teneps Bam HeTpyaHo MOHATHL, NoweMy MUKpompoueccop 3088 uMeer use passie
KOMaHME! cliokenus. OnHa 13 Rux (ADD) MOXET CKIaIBaTh 3HAUEHUS, IPEICTABIA-
emMple BaltTaMu I CII0BAaMH, 2 TAK)KE MIAMUIME YaCTH 3HAUSHNA TIOBLILIEHHOI TOYHOC
Th. Hpyras xomaHpa (ADC) HCnone3yercss WISt CIOKEHUA CTAPUIMX YacTell 3HAueHuH
MOBBIEHHOM TOUROCTH.

Hanpumep, xoMaHna

ADD AX,CX "

cknansiBaeT 16-6utoBbie 3HaueHns perucrpoB AX u CX u BO3BpaljaeT pesynbTaT B
peructp AX. Ecma Bainu onepanst nuetor nnuHy Gosee 16 GHTOB, TO MOXKHO BOCHOND-
30BATHCS NOCIEIOBATENBHOCTEI KOMAK/ BUA

ADD AX,CX jChavana CAOMMTL MNadwME 16 BUTOB, a DaTem

ADC 8X,DX 3 €Tapume 16 Swroam
KOTOpas cKIameBaer 32-6utosoe ukcno, Haxoasmeecs B pernerpax CX u DX, ¢ 32-6u-
TOBBIM UHMCIIOM, Haxonsmumcs B peruerpax AX u BX, Henosbaosanuast 3necs KoMatma
ADC poGasnsier k (DX}+{BX) moGoii neperoc ot cnoxernus (CXHAX)".

Y gepes (AX), (BX), (CX) n (DX) 0603paueH0 CONPHMMOS COOTEETCTRYIOLIX DeructpoE. — Hpun. nepes.




[image: image68.png]Bbl MOXere Takie R0GaBiATE HAXOASMMHACS B NMAMSITH ONEPAHIN K DErHCTDY
HaoBOpOT MAM HOBABNATH HENOCPENCTBEHHbI OMEpaHI K PETMCTDY WM OlepaHay,
HaXoAAMeMyCs B NaMsITH. IIpHBENEM HECKONBKO NPUMEPOB:

ADD &%, MEM_WORD JA0B3ANTL DHANEHWE ANEAKW NAMATW ¥ DEFMC TPy
ADD MEM_WORD,AX + waw waoSopor

app A, 10 $0B3BUTE KOMCTAHTY K pErucTpy

ADD MEM_BYTE,OFH P oM K AveaKe camAT

Tlonyckaercst GONMBIMUHCTRO BOSMOKHEIX KOMOUHAINH, HO HENML3S NOGABHTL JHAUCHUE
OO SuefKN NaMATH K APYTOil WIIK UCTIONMH30BATL B KAUeCTBe NPUeMHUKA HENoCpen
CTBEHHO® 3HaueHue,
Komangst ADD u ADC MOryT BO3AEHCTBOBATS Ha WecTs Haron:
®nar nepenoca CF papes 1, eciii pesysfibTaT COKEHNR He NOMEMALTCH B ONepan-
Je-TpHEMHUKE; B NPOTUBHOM Cliyyae oH papen 0,
®nar yerHoctH PF papes 1, ecii# pesysibTaT MMEeT UeTHO® Wici10 OHTOB cO 3HaueHn-
eM 1; B IPOTUBHOM Cilyyae OH paBeh 0.
Bcnomorarensubiii nar neperoca AF paBeH 1, eCiH pe3ynbTaT CTIOKEHUS AECATHY-
HbIX Yncen TpeGyeT KOPpeKLMI; B MPOTHBHOM Cyuae OH paBeH 0.

®nar Hynsi ZF paBeH 1, ecniv peaymbTar paBeH 0; B ipoTHBHOM cilyuae oH paseH 0.

®nar suaka SF pabeH 1, ecnu peaynsrat orpuiatenes (crapumit Gur pasen 1); B

TIPOTHBHOM CJTyuae O paset 0.

®nar nepenonnenna OF pabeH 1, €C/H coKEHHE NBYX YHCEN OFHOro sHaka (ofa

TONOKHTENbHEE MMM 00a OTPUIIATENBHLIE) TPUBOAMT K Desysibraty, KOTODSLi

TIpeBBlIAeT Auana3oH JONYCTAMBIX 3HAUGHHN NPUEMHHKA B 0GDaTHOM KOJE, a caM

TpHEEMHHK TIpY 3TOM MeHseT 3HaK, B npotueHOM ciyyae gnar OF pabeH 0.
®naru SF u OF HMEIOT CMBICH TOJILKO NPH CTIOKEHHH YHCEJ CO 3HAKOM, a duiar AF -~
TOJIBKO NPH CHOKEHHH AECATHYHEIX UNCEIL,

Muxponpoueccop 8088 umeer KoMaHAB, KOToOpbIE MpoBepsioT GJlard M Ha OCHOBE
PesynsTaToB NPOBEPKH NPHHHMAIOT PElllenHe O TOM, Kyna Mepejars ympaBieHue,
Haripumep, TP OTPHUATEITLHOM peaynbrate (SF=1) 10/DKHA HCMONHATECS OfHA TDYMIIA
KOMaHJI, & NPy MONOXNTENbHOM (SF=0) ~ npyras. 9TH KOMaHLb “TIpHHATHS peleHna”
ByayT o6CyREaThCs HIKE.
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HaoBOpOT MAM HOBABNATH HENOCPENCTBEHHbI OMEpaHI K PETMCTDY WM OlepaHay,
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Tlonyckaercst GONMBIMUHCTRO BOSMOKHEIX KOMOUHAINH, HO HENML3S NOGABHTL JHAUCHUE
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®nar nepenoca CF papes 1, eciii pesysfibTaT COKEHNR He NOMEMALTCH B ONepan-
Je-TpHEMHUKE; B NPOTUBHOM Cliyyae oH papen 0,
®nar yerHoctH PF papes 1, ecii# pesysibTaT MMEeT UeTHO® Wici10 OHTOB cO 3HaueHn-
eM 1; B IPOTUBHOM Cilyyae OH paBeh 0.
Bcnomorarensubiii nar neperoca AF paBeH 1, eCiH pe3ynbTaT CTIOKEHUS AECATHY-
HbIX Yncen TpeGyeT KOPpeKLMI; B MPOTHBHOM Cyuae OH paBeH 0.

®nar Hynsi ZF paBeH 1, ecniv peaymbTar paBeH 0; B ipoTHBHOM cilyuae oH paseH 0.

®nar suaka SF pabeH 1, ecnu peaynsrat orpuiatenes (crapumit Gur pasen 1); B
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®nar nepenonnenna OF pabeH 1, €C/H coKEHHE NBYX YHCEN OFHOro sHaka (ofa

TONOKHTENbHEE MMM 00a OTPUIIATENBHLIE) TPUBOAMT K Desysibraty, KOTODSLi

TIpeBBlIAeT Auana3oH JONYCTAMBIX 3HAUGHHN NPUEMHHKA B 0GDaTHOM KOJE, a caM

TpHEEMHHK TIpY 3TOM MeHseT 3HaK, B npotueHOM ciyyae gnar OF pabeH 0.
®naru SF u OF HMEIOT CMBICH TOJILKO NPH CTIOKEHHH YHCEJ CO 3HAKOM, a duiar AF -~
TOJIBKO NPH CHOKEHHH AECATHYHEIX UNCEIL,

Muxponpoueccop 8088 umeer KoMaHAB, KOToOpbIE MpoBepsioT GJlard M Ha OCHOBE
PesynsTaToB NPOBEPKH NPHHHMAIOT PElllenHe O TOM, Kyna Mepejars ympaBieHue,
Haripumep, TP OTPHUATEITLHOM peaynbrate (SF=1) 10/DKHA HCMONHATECS OfHA TDYMIIA
KOMaHJI, & NPy MONOXNTENbHOM (SF=0) ~ npyras. 9TH KOMaHLb “TIpHHATHS peleHna”
ByayT o6CyREaThCs HIKE.




[image: image70.png]KOMAHSA NPHPAMEHHSA 3HAUEHHSI IPKEMHHKA HA EJIHALY (INC)

Komanpa INC (increment — npupactits) no6aBisier 1 K cONEpPXUMOMY

PErucTpa UnM siyelKyu NamsaTH, HO B OTIMuue oT KoMauast ADD He BosgelicTByer Ha
¢nar neperoca CF. Komasma INC ynoGHa pnisi Npupauenss 3HaUeHUH CYeTUMKOB B
UMKAAX-KOMAHT, Ee MOXHO MCMONLIOBATH M ISt IPHPALLEHNS. 3HAUCHHS HHIEKCHOTO
PECUCTDA MITH YKA3ATENs DU NOCTYTIE K TOCTEROBATENBHO PACTIONOKEHHBIM sueiiKam
naMsaTH

TipuBeieM HECKOMbKO MPHMEPOB:

INC CX 3MpupacTUTe ShHavenne L&~SuTOBOCO

INC AL wnu B8-BuToBOrO perucrTpa

INC MEM_BYTE pupacTUTL anavenme SanTa
INC MEM_WORDRCBX) 3 WAM cnoma NamaTh

Kak Hu CTPaHHO, pUpAlIeHUe 3HaueHust 8-GMTOBOTO PETUCTPA OTHMMAET ¥ MUKpO-
npoueccopa 8088 Bonbwe BpeMeHH, yeM NPUPALICHHE 3HAUEHAS 16-6MTOBOrG perucTpa
(eM. xapakTtepucTuxu Komanmet INC B npwiokesny B)! 910 BBI3BaHO TeM, 4To paspa-
Gorunkn GupMsl Intel mpenmonarany, ¥To NpOrpaMMUCTH GYNyT yalle NONbIOBATHCA
CuUeTYMKaMU Pa3MEepoM B CJIOBO, a He Galit, 1 NPeNyCMOTPeNH CennanbHy o oaHoGait-
ToBy0 BEpCHIo KoMan k! INC anst 16-6HTOBIX PErHCTPOB.




[image: image71.png]KOMAHJA CPABHEHMSA 3HAUERHIH HCTOUHKKA H IPHEMHHMKA CMP

Bonbuwas yacTh NPOrpaMM BHINIONHACT KOMAHIE! BOBCE HE B TOM NOpALKe,
B KOTODOM OHW XDAaHATCS B MaMsiTH. OBLIMHO B MPOrPaMMax €cTb MEpexXOMbl, UKL
BBi30BbI IPOLENYD 1 APYTHE KOMAHIbI, 3aCTaBAAOLME MUK popolieccop 8088 nepena-
BaTh YIIPaBACHIE B3 ONKOrO MecTa MaMATH B Apyroe. KoMaHus!, BhabBalLIME TaKue
nepenayn, GynyT pPaCCMOTPEHB! HIDKE.

A ceifuac Mp1 oBcymaM KoMarmy CMP (compare = cpaBHUTS), KOTODasi OGBIMHO
HCMIONb3YeTCs: ANSt HAMEHEHNS! COCTOSHUS GIIArOB, Ha OCHOBAHUH KOTOPHIX KOMAHIE!
Tepenaun ynpapnersis "NPMHUMAIOT pelenne’” NepenaBath W He NepenaBaTh ynpas-
newue,

Hopobuo xoManpe SUB koMannma CMP BeluMTaeT ONEPRHA-MCTOUMHK H3 OnepaH-
[Da-TIPHEMHHKA U B 3aBUCHMOCTH OT Pe3yJibTaTa yCTAaHABIMBAET MIM OBHyNsieT dnark
(rabn. 3.5). Ho B ommMyune ot koMaumsl SUB xomande CMP ne coxpausieT pesyabrar
BHIYUTAHUSR.

Tipyrumu cnopamu, KoManna CMP He usmensier onepanmbl. OHa 1eAMKOM ApeaHas-
HAueHa s YCTAHOBKH 3HAYCHMI] (BJIAaroB, Ha OCHOBAHMN KOTOPEIX KOMAHIBI YCHOBHO-
ro nepexona GyAyT "NDUKNMATH petienne” o iepenaye YIpaneHns.




[image: image72.png]Tabnuua 3.5. Pesynprarsi ucnomsenna xomanns CMP np — uer .

Yenosue OF SF zF oF

Onepanns! Hes sHaKa

Hcromnii < mphes np > wcy H H ] 0

HETOTHIC = HpREMEIK wp = wer H H d 0

HCTOWHHK > MpserHK wp < wer H H 0 1
Oneparzbi co sHakoM

Herownsc < mpuesgma np > cted /1 0 0 H

Betomor = npuesamc ap = wer 0 ] 1 H

Herowmon > mpuesne wp < uch /1 1 [ H

Tipumeuanme, H ostauaet "He umeer sHauenns”, 0/1 03mauaet, 410 dnar Moxet Seite panen 0 v 1 B samucHMOETS OF

‘ynavenuii onepannos,





[image: image73.png]KOMAHJIA BH3OBA NIPOUELYPH CALL H BO3BPATA H3 HPOUENYPH RET

KomaHp1, ofecreunsaniume HCHOHEHHE IPOLENYP, NOMKHb BEIIONHHATE
TPy byRKINN:

1. OBecneunts coxpaHeHHe conepKRUMOro ykasarens KoMaun IP. Korna npouenypa
WCMOSTHEHE, HAXOIHBIINICS B STOM YKA3aTeNe aupec MCrofb3yeTcss MUKPONpOecco-
pom 8088 1119 BO3BpaTa K MeCTy BH30Ba. Mb1 Gy ieM Ha3BIBaTh ero adpecom 803apara.

2. 3acTaBATH MHKDPOTIPOLIECCOP HAYATh HCTIOTHEHHE TIPOLIETY PbI.

3. Herionb3oBath COXpaHEHHOE CONEPKHMOE YKasaTens Komauy [P nnst Bo3ppata B
TIpOrpamMMy i 05€CEeuNTh RPOSIOMKEHHE €€ HCTIONHEHNS ¢ ITOT0 MECTA.

Bee 3TM dyHKUMM BHIONHsAwTCS mBYyMsi Komangamu: CALL (call a procedure —
BHI3BaTh Hpouenypy) u RET (return from procedure — BO3BPATHTHCS M3 BPOLEDYDH).
OHH, B CymHocTH, SIBMISIOTCS SKBHBASEHTaMH Ha SI3pIKe accembrepa ONepaTopos
Beitcnka GOSUB u RETURN.

Komanza CALL ocywecTBasier yBKINY 3aN0MITHAHHS alpeca BO3BPATa M IIepemaus
ynpaenenust npouenype. OHa nomemmaer B ciek alpec BO3BPaTa, JaHMMaouwi 16
GuTOB, ecuM Npouenypa onpenesnena ¢ atpubyTom NEAR, u 32 GuTta, ecnn oHa onpene-
nena ¢ arpuGytoM FAR {cMm. paan. 2.4). Mpouemypst ¢ arpubyroM NEAR moryT GBiTh
BEI3BAHBI TO/TLKO M3 TOTO CETMEHTA, B KOTOPOM OHH HaXOMATCA; POLENypH! ¢ aTpUby-
ToMFAR Moryt GeITb BHI3BaHBI ¥ U3 IPYTOTO CEIMEHTa.

Komanna CALL uneet gopMar

CALL ums

CIIe MMS1 — M1 BHIALIBAEMOI NIpoeyph (1.€. MeTKa e¢ Hauana). ECnn npouenypa ums
umeer arpubyr NEAR, To xomanna CALL moMewaer cMeleHMe ampeca crenymoieit




[image: image74.jpg]Puc. 3.9, Boagelicrue nporeaypsi Ha crex Crex

sp [___oiFE $S:01F8
SS:01FA
S$S:01FC

]
" ssoteE

3) Mepen venonnenvem Komanasl CALL MY PROC

sP 01FC \ SS:01F8
SS:01FA

04F3_|ss.01FC

P [ 0500 ] SS:01FE

Boapactaoume anpeca

6) Nocne wenonkenun komaras CALL MY_PROC

sp[__0iFE SS:01F8
SS:01FA

04F3 | ss:01FC

[ 0aF3 | SS:01FE

&) Mocne ucnonnenwn komanasi RET

KoMmaHzl B creK. Ecim nponenypa mmst umeer arpubyt FAR, 1o komanga CALL nome-
IjaeT B CTEK cofiepKuMoe peructpa CS,a 3aTeM CMeleHue anpeca.

Tlocnie coxpaneHusi ampeca Bo3Bpara Komanzna CALL 3arpyxaer cMeujenue ampeca
METKY MM B yKa3arens Komans IP. Eciu npouenypa umeer atpubyT FAR, 10 Komanua
CALL 3arpysaer Takxe HOMep 6JI0Ka MeTKy BMs B peructp CS.

Komanpa RET sacrasnsier mMukpornpoueccop 8088 Bo3spaTuTLCSt M3 TPOLEnypH B
IpOrpamMMy, BBI3BaBINYI0 3Ty MpOLENypy Jenast 310 “OTKaToM” BCEro, uro cuelnalia
xomanna CALL. Komanpa RET ofsisarensHO DOJDKHA ObiTh TOCTENHEH KoMaHIoi
NpOLeny P, UCTIONHsIeMOl MuKporpoueccopom 8088. (310 He 3HauumT, UTO KOMaHIa
RET 1o/Ha CTOSITh B KOHIE MPOLEMy phl — OHa JIHLIb UCAOAHACTCS NOCTIENHE.)

Komanna RET usBnekaer u3 creka aupec Boaspara. Ecnu npouesypa umeer atpubyt
NEAR (T.e. HaX0MTCsl B TOM JK€ CErMeHTe KoMaH I, uTo 4 Komarna CALL), To KoMana
RET u3BreKaer U3 cTeKa OQHO CIIOBO U 3arpy’kaer ero B yKasaress Komaun IP. Ecnu
npouemypa umeer arpudyr FAR (r.e. HaXomuicsi B [pYroM CerMeHTte KOMaHi), TO
Komara RET uanrexaer u3 creka a coBa: CHaua/la CMelEHNE afpeca Jilsl 3arpyaku
B yKasaress Komaun IP, a 3areM Homep GiioKa 114 3arpy3ku B peructp CS.

Hanpumep, mist Beizosa npoueaypst MY_PROC ¢ arpubytom NEAR u3 HekoToporo
Mmecta Bauueit mporpaMms! Hano yKasaTh CERyIONLyI0 OCENOBATELHOCTh KoMaH (B
pacrieyaTke yKasaHbl TaK)Ke CMEIIeHHsT aJPECOB KOMaHI):

04F Q0 CALL My PROC iBuseate n

0 ¥ iBuseaTe npoueaypy

04F3  NEXT MOV AX,BX iBEPHYTLER ClAA WO MpOuUBAY Bl
0506 MY PROC  PROC (Hayano npoueaype)

0500 MOV L6 iMepean komamaa mooueayne

051E RET THEDHYTLER B BLOBARWYS (PO pamMmy

051F MY PROC  ENDP (xoMeu npouenypu)




[image: image75.jpg]Puc. 3.9, Boagelicrue nporeaypsi Ha crex Crex

sp [___oiFE $S:01F8
SS:01FA
S$S:01FC

]
" ssoteE

3) Mepen venonnenvem Komanasl CALL MY PROC

sP 01FC \ SS:01F8
SS:01FA

04F3_|ss.01FC

P [ 0500 ] SS:01FE

Boapactaoume anpeca

6) Nocne wenonkenun komaras CALL MY_PROC

sp[__0iFE SS:01F8
SS:01FA

04F3 | ss:01FC

[ 0aF3 | SS:01FE

&) Mocne ucnonnenwn komanasi RET

KoMmaHzl B creK. Ecim nponenypa mmst umeer arpubyt FAR, 1o komanga CALL nome-
IjaeT B CTEK cofiepKuMoe peructpa CS,a 3aTeM CMeleHue anpeca.

Tlocnie coxpaneHusi ampeca Bo3Bpara Komanzna CALL 3arpyxaer cMeujenue ampeca
METKY MM B yKa3arens Komans IP. Eciu npouenypa umeer atpubyT FAR, 10 Komanua
CALL 3arpysaer Takxe HOMep 6JI0Ka MeTKy BMs B peructp CS.

Komanpa RET sacrasnsier mMukpornpoueccop 8088 Bo3spaTuTLCSt M3 TPOLEnypH B
IpOrpamMMy, BBI3BaBINYI0 3Ty MpOLENypy Jenast 310 “OTKaToM” BCEro, uro cuelnalia
xomanna CALL. Komanpa RET ofsisarensHO DOJDKHA ObiTh TOCTENHEH KoMaHIoi
NpOLeny P, UCTIONHsIeMOl MuKporpoueccopom 8088. (310 He 3HauumT, UTO KOMaHIa
RET 1o/Ha CTOSITh B KOHIE MPOLEMy phl — OHa JIHLIb UCAOAHACTCS NOCTIENHE.)

Komanna RET usBnekaer u3 creka aupec Boaspara. Ecnu npouesypa umeer atpubyt
NEAR (T.e. HaX0MTCsl B TOM JK€ CErMeHTe KoMaH I, uTo 4 Komarna CALL), To KoMana
RET u3BreKaer U3 cTeKa OQHO CIIOBO U 3arpy’kaer ero B yKasaress Komaun IP. Ecnu
npouemypa umeer arpudyr FAR (r.e. HaXomuicsi B [pYroM CerMeHTte KOMaHi), TO
Komara RET uanrexaer u3 creka a coBa: CHaua/la CMelEHNE afpeca Jilsl 3arpyaku
B yKasaress Komaun IP, a 3areM Homep GiioKa 114 3arpy3ku B peructp CS.

Hanpumep, mist Beizosa npoueaypst MY_PROC ¢ arpubytom NEAR u3 HekoToporo
Mmecta Bauueit mporpaMms! Hano yKasaTh CERyIONLyI0 OCENOBATELHOCTh KoMaH (B
pacrieyaTke yKasaHbl TaK)Ke CMEIIeHHsT aJPECOB KOMaHI):

04F Q0 CALL My PROC iBuseate n

0 ¥ iBuseaTe npoueaypy

04F3  NEXT MOV AX,BX iBEPHYTLER ClAA WO MpOuUBAY Bl
0506 MY PROC  PROC (Hayano npoueaype)

0500 MOV L6 iMepean komamaa mooueayne

051E RET THEDHYTLER B BLOBARWYS (PO pamMmy

051F MY PROC  ENDP (xoMeu npouenypu)




[image: image76.jpg]Puc. 3.9, Boagelicrue nporeaypsi Ha crex Crex

sp [___oiFE $S:01F8
SS:01FA
S$S:01FC

]
" ssoteE

3) Mepen venonnenvem Komanasl CALL MY PROC

sP 01FC \ SS:01F8
SS:01FA

04F3_|ss.01FC

P [ 0500 ] SS:01FE

Boapactaoume anpeca

6) Nocne wenonkenun komaras CALL MY_PROC

sp[__0iFE SS:01F8
SS:01FA

04F3 | ss:01FC

[ 0aF3 | SS:01FE

&) Mocne ucnonnenwn komanasi RET

KoMmaHzl B creK. Ecim nponenypa mmst umeer arpubyt FAR, 1o komanga CALL nome-
IjaeT B CTEK cofiepKuMoe peructpa CS,a 3aTeM CMeleHue anpeca.

Tlocnie coxpaneHusi ampeca Bo3Bpara Komanzna CALL 3arpyxaer cMeujenue ampeca
METKY MM B yKa3arens Komans IP. Eciu npouenypa umeer atpubyT FAR, 10 Komanua
CALL 3arpysaer Takxe HOMep 6JI0Ka MeTKy BMs B peructp CS.

Komanpa RET sacrasnsier mMukpornpoueccop 8088 Bo3spaTuTLCSt M3 TPOLEnypH B
IpOrpamMMy, BBI3BaBINYI0 3Ty MpOLENypy Jenast 310 “OTKaToM” BCEro, uro cuelnalia
xomanna CALL. Komanpa RET ofsisarensHO DOJDKHA ObiTh TOCTENHEH KoMaHIoi
NpOLeny P, UCTIONHsIeMOl MuKporpoueccopom 8088. (310 He 3HauumT, UTO KOMaHIa
RET 1o/Ha CTOSITh B KOHIE MPOLEMy phl — OHa JIHLIb UCAOAHACTCS NOCTIENHE.)

Komanna RET usBnekaer u3 creka aupec Boaspara. Ecnu npouesypa umeer atpubyt
NEAR (T.e. HaX0MTCsl B TOM JK€ CErMeHTe KoMaH I, uTo 4 Komarna CALL), To KoMana
RET u3BreKaer U3 cTeKa OQHO CIIOBO U 3arpy’kaer ero B yKasaress Komaun IP. Ecnu
npouemypa umeer arpudyr FAR (r.e. HaXomuicsi B [pYroM CerMeHTte KOMaHi), TO
Komara RET uanrexaer u3 creka a coBa: CHaua/la CMelEHNE afpeca Jilsl 3arpyaku
B yKasaress Komaun IP, a 3areM Homep GiioKa 114 3arpy3ku B peructp CS.

Hanpumep, mist Beizosa npoueaypst MY_PROC ¢ arpubytom NEAR u3 HekoToporo
Mmecta Bauueit mporpaMms! Hano yKasaTh CERyIONLyI0 OCENOBATELHOCTh KoMaH (B
pacrieyaTke yKasaHbl TaK)Ke CMEIIeHHsT aJPECOB KOMaHI):

04F Q0 CALL My PROC iBuseate n

0 ¥ iBuseaTe npoueaypy

04F3  NEXT MOV AX,BX iBEPHYTLER ClAA WO MpOuUBAY Bl
0506 MY PROC  PROC (Hayano npoueaype)

0500 MOV L6 iMepean komamaa mooueayne

051E RET THEDHYTLER B BLOBARWYS (PO pamMmy

051F MY PROC  ENDP (xoMeu npouenypu)




[image: image77.png]Tlpu mcwonsesnn KoMannsl CALL mMukponposeccop 8088 momeliaer B cTeK cMelme-
Hue ampeca merku NEXT (04F3H), sarem sarpyxaer cMellleHMe ajpeca TPOUERYpH
MY _PROC (0500H) B yxasarens xomann IP. Tak kak 8 ncespoonepatope PROC atpubyr
IMCTaHUMK HE YKas3aH, To npouenypa MY _PROC no ymornuanumo umeet arpubyt NEAR.

TaK Kak comepxumoe peructpa IP namenunocs, o Mukponpoueccop 8088 npomon-
JKHT MCTIONIHEHME C KOMaHQbl, UMEomeli 370 HOBOE CMelieHHe appeca. B Hamem npume-
pe TaKof KoMaHno# By aer

MOV €L, 6

Korna muxponpoueccop ofHapyxusaer komaHny RET, to oH M3BJeKaer anpec
BO3BpaTa M3 CTEKa M MOMEWeT ero B yKadarenb koMaHi IP. 310 sactapnser ero
BO30GHOBHTh HCTIONHEHHE ¢ KoMaHIel, uMewuteit MeTky NEXT. Ha puc. 3.9 noxasaHel
CTeK, yKa3aTens crexa SP i yKasaTenb KOMaHK IP IO i NOCNe MCTIONHEHHS KOMaHAL!
CALL, 2 rakxe nocne HenonHenust KoManas! RET.




[image: image78.jpg]Puc. 3.9, Boagelicrue nporeaypsi Ha crex Crex

sp [___oiFE $S:01F8
SS:01FA
S$S:01FC

]
" ssoteE

3) Mepen venonnenvem Komanasl CALL MY PROC

sP 01FC \ SS:01F8
SS:01FA

04F3_|ss.01FC

P [ 0500 ] SS:01FE

Boapactaoume anpeca

6) Nocne wenonkenun komaras CALL MY_PROC

sp[__0iFE SS:01F8
SS:01FA

04F3 | ss:01FC

[ 0aF3 | SS:01FE

&) Mocne ucnonnenwn komanasi RET

KoMmaHzl B creK. Ecim nponenypa mmst umeer arpubyt FAR, 1o komanga CALL nome-
IjaeT B CTEK cofiepKuMoe peructpa CS,a 3aTeM CMeleHue anpeca.

Tlocnie coxpaneHusi ampeca Bo3Bpara Komanzna CALL 3arpyxaer cMeujenue ampeca
METKY MM B yKa3arens Komans IP. Eciu npouenypa umeer atpubyT FAR, 10 Komanua
CALL 3arpysaer Takxe HOMep 6JI0Ka MeTKy BMs B peructp CS.

Komanpa RET sacrasnsier mMukpornpoueccop 8088 Bo3spaTuTLCSt M3 TPOLEnypH B
IpOrpamMMy, BBI3BaBINYI0 3Ty MpOLENypy Jenast 310 “OTKaToM” BCEro, uro cuelnalia
xomanna CALL. Komanpa RET ofsisarensHO DOJDKHA ObiTh TOCTENHEH KoMaHIoi
NpOLeny P, UCTIONHsIeMOl MuKporpoueccopom 8088. (310 He 3HauumT, UTO KOMaHIa
RET 1o/Ha CTOSITh B KOHIE MPOLEMy phl — OHa JIHLIb UCAOAHACTCS NOCTIENHE.)

Komanna RET usBnekaer u3 creka aupec Boaspara. Ecnu npouesypa umeer atpubyt
NEAR (T.e. HaX0MTCsl B TOM JK€ CErMeHTe KoMaH I, uTo 4 Komarna CALL), To KoMana
RET u3BreKaer U3 cTeKa OQHO CIIOBO U 3arpy’kaer ero B yKasaress Komaun IP. Ecnu
npouemypa umeer arpudyr FAR (r.e. HaXomuicsi B [pYroM CerMeHTte KOMaHi), TO
Komara RET uanrexaer u3 creka a coBa: CHaua/la CMelEHNE afpeca Jilsl 3arpyaku
B yKasaress Komaun IP, a 3areM Homep GiioKa 114 3arpy3ku B peructp CS.

Hanpumep, mist Beizosa npoueaypst MY_PROC ¢ arpubytom NEAR u3 HekoToporo
Mmecta Bauueit mporpaMms! Hano yKasaTh CERyIONLyI0 OCENOBATELHOCTh KoMaH (B
pacrieyaTke yKasaHbl TaK)Ke CMEIIeHHsT aJPECOB KOMaHI):

04F Q0 CALL My PROC iBuseate n

0 ¥ iBuseaTe npoueaypy

04F3  NEXT MOV AX,BX iBEPHYTLER ClAA WO MpOuUBAY Bl
0506 MY PROC  PROC (Hayano npoueaype)

0500 MOV L6 iMepean komamaa mooueayne

051E RET THEDHYTLER B BLOBARWYS (PO pamMmy

051F MY PROC  ENDP (xoMeu npouenypu)




[image: image79.png]KOMAHIA EE3YCIIOBHOTO HEPEXONA JMP

Komanpa IMP (jump unconditionally — mepefitu 6e3yciloBHO) NpencTaB-
nsier coGol IKBIBANEHT Ha A3bIKE acceMGNepa oneparopa Beiicika GOTO; oxa 3acTaB-
nseT MuKponpoueccop 8038 usBlieys HOBYIO KOMAHIY HE M3 Clielylkoumedl suekn
TaMsATH, 2 13 Kakoii-To gpyroit, Komanna JMP umeer bopMar

IMP s

TIe ONepaHN MMS NONYMHSETCS TEM K€ INPAaBWJIaM, TO W onepaHm KoMaHmm CALL.
Huaue roBops, oH MoxeT uMeTh aTpubyT NEAR niu FAR, GHITh NPAMBIM MITH KOCBEH-
HbiM, [Ipy nipsivom nepexofie koManna JMP 3aniMaet TpH GuTa, eCM METKa HMS1 HMeeT
atpubyt NEAR, u a7 GaliToB, eci oHa MMeer arpubyT FAR. Hanpumep, KoMmauma

IMP THERE




[image: image80.png]3aHBMaeT TpH Gaifra, ecnn Merka THERE Haxonuresl B TOM Xe CerMeHTe, MAM MsiTh
GaitToB, €CTI OHA HAXOAMTCA B APYTOM cermente. (B noc/leniHeM cityuae Mepen cermen-
TOM KoMaHmsl JMP noroken Berre yKasan ncesnooneparop EXTRN THERE: FAR, a
TIepen CErMEHTOM, CONEPKalliM METKY, — ncesooneparop PUBLIC THERE.)

Ecny agpec MeTKy HaxomMTes He nanee — 128 unu +128 Galiton or anpeca KoMaums!
JMP, T0 MOXHO crefath KomaHay JMP deyx6aiitoeod, ykasas, uto ee onepaHn uMmeeT
Thn SHORT (short — koporkuii). Hanpumep, komanaa

JMP SHORT NEAR_LABEL

3aitmer nBa Gaiita. OHa HCMOJHSASTCS 3a TO XE BPEMS, UTO H KOMaHIa

JMP NEAR_LABEL

HO 33HUMAET B IAMSITH Ha OIWH GaiiT MeHslre,

Ofmiyno xomannma JMP mcnonesyeress nnsi ofxola IpyNABl KOMaH®, KOTOPHIM
TepenaeTCsl yRpaBNeHne ua apyroif vacry nporpammti. Hanpumep, Bam moxer BCTpe-
TUTHCA NPUMEHEHUE KoMaHst IMP Buna '

MoV Ax,Bx
ADD  Dx,Aax
JMP THERE
HERE MOV MEM _WORD,DX

THERE MOV SAVE_DX,Dx

KOMAHIIb YCTIOBHOW IIEPERAYH YHPABNIEHUS

Y mukponpoueccopa 3088 ectb 17 paanuuHaiX KOMARI, KOTOPHIE HO3BOMA-
0T eMy “NIPUHATE pemerie” o X0He UCTIOHEHUSA NPOrpaMMel B 3aBHCHMOCTH OT OTIpe-
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BBITIONHUT NIEPEXOT; B MPOTHBHOM ClTyyae OH ADOJOIUKMT HCMONHEHUe co clenyioueit
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Hanpumep, mnst AccemGriepa xomanmst JA LABEL u JNBE LABEL npestHusbL.
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1l cpasHeHnst CMP unu koMany Beiuntasus (SUB wam SBB).

Tepariit Muemoxox JA (jump above — nepefiti Ipy NpeBHILEHHN) cOOBIMAET MUKPO-
npoueccopy 8088, uTo Mepexof HANO BHMOMMATE B TOM Clyyae, €CIH NPHEMHUK "Bbl-
me” yeroyHuKa. A BTOpoH MHemokon JNBE (jump if not be low nor equal — nepeitrs,
€ClH He HIKE W HE DaBeH) co0DIaeT eMy, YTO MEPeXO/l HaJIO BHIIOJIHUTE, €CT MPHEM-
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Ix

srmokan_merka

rae X ~ MOXMGUKATOP, COCTOSIUNI H3 ONHOH, ABYX Nk Tpex Gyks. 3amuce onepadma
6/MaKan_ MeTKa [OJUEPKUBACT, UTO METKa Mepexona HOKHA HAXONWTLCs He mafiee
- 128 uiy +127 GaliToB OT KOMaHIBl YCMOBHOM hepenaud ynpaBaeHns. CpaBHUTE 3TH
KOMaHZs ¢ KOMaHOol GesycnoBHoro nepexona JMP, KoTopasi MOXET nepenars ynpag-
TieHue B TG0 MECTO NaMATH.

B 1abn. 3.10 omucaHsl Bce KOMAHIbl YCJIOBHON Nepenauy yNpaBleHnst i YKa3aHs
YCNOBHA, BHIIONHEHNE KOTOPHIX BHI3bIBAET Nepexon (urobsl obnerunts Bam nouck, Bee
MHEMOKOHS! YKaBaHHEIE OTAENBHO).

TaSmuiza 3.10, KoMatui yCTOBHON nepexatn ynpanaerust

Komanma Onncarne Yenopue nepexona
" Jump if Above — nepeiinu, e ohiwe
JAE  Jumpif Above or Equal ~ mepefith, ec/ Beiiue wits pasiio CF=
B Tump if Below — nepeiiri, cam ke CF-1
IBE Jump if Below or Equal — Niepefizu, ecu Hitxe i pasHo CF=1 wnn ZF=1
i Jurmp if Carry — Mepelir, s riepesios CF=1
JCXZ  Jump if CX is Zero — nepelirn, ecnyt axagetme peructpa CX paso 0 Cx=0
IE Jump if Equal ~ nepsiirw, écmt pasto ZF=1
G Tump if Greater ~ Nepeiizh ecrst Somiue ZF=0 4 SE=OF
“GE  lump if Greater or Equal — nepefitis, eemt Sombue Wi pabto SF=OF
L Fump if Less ~ miepelits, ecni Metibisie SE#OF
“JLE  Fumpif Less or Equal ~ mepefird, et Mebiiie WM paBho ZF=1 nnn SF4OF
INA  Humpif Not Above — Tiepeitr, ecru He Bbiwe CF=1 1 ZF=1
INAE  Jump if Not Above nor Bqual — nepefirh, €ciia He BhLe i Re paBHo CE=1
INB Sump if Not Below — mepefita, ecsus He ime CP=0
INBE  Jump if Not Below not Equal — niepelitu, ecnir e 1ibxe  He pasio CF=0 n ZE=0
INC  Jump if No Carry — niepelinu, ecm Her nepetioca CF=0
INE  Jumpif Not Equal — miepefir, ecn e pabito 2F=0
*ING  Jump if Not Greater — nepefitty, eeit te Gomue ZF=1 i SF#OF
*INGE  Jump if Not Greater nor Equal — nepefits, ecma he 60bie W e pasro SFEOF
“INL  Jump if Not Less — mepefire, ecin 5o Menbiue SF=OF
*INLE  Jump if Not Less nor Equal — iepelri, ecn Ke MEHb0e W He PasHo ZF<0 1 SF=OF
*INO  fump if No Ovexflow — Mepeditu, eciiu Het neperiontea OF=0
INP Jump if No Parity — repeiita, esnn et uerHocr (HeverHas cymMa paspanos)  PF=0
*INS  Jump if No Sign ~ Repelirs, eenst 3KaKoBHH paspsis Hynesoit SF=0
INZ Jump if Not Zero — niepefiris, c/m e kyTs 2F=0
“Jo Jump if Overflow = nepefity, ecnit nepenoerute
» Jamp if Parity — nepeiiry, ecms ects usTHoCTs {1eras cyMua 6%T0E)
WE Jump if Parity Even ~ iepefini, o/t cyMma B1TOR uetsias
0 Jamp if Parity Odd ~ Tiepelirit, ecTut cyMa 6itTo HeverHas
i Jump on Sign — MepefiTH, S0 aKoBbI 6utr paser 1
iz Jump if Zero — Nepediri, ecn Ky

Tipuaeuan e, JHAKOM * OTMEUEHSI KOMAHIISI, OTHOCALLIMECA K FeflcTBnsn HAR WHCAAMH 0 sHatcom (B 06 paToM KOTe).
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[image: image83.png]Komanne! yenosHOIt Népeaun YIpaB/eHHs 3aHEMAIOT B NTaMsTH OBa GaitTa; TEpBHA
BaliT COTePX AT KOI ONEpaliH, a BTOPOH ~ OTHOCMTENbHLIA cuBUr. HCONHeH e STHX
KOMaHH 3aHIMaeT 16 TaKTOB, eCHM NPOMCXOINT IePEXON, U UETHIDE TaKTa, EClii EPEXo-
na HeT. [IosToMy NpH COCTaBREHUN NPOrPaMMEL CT2PAHTECH TONGHPATh TAKHE KOMAHIEI
VCHOBHOM Mepenati YNPaBneHUst, Pl KOTOPhIX NIEPEXON MEHEE BEPOSITEH.

TlpuBeneM HECKOABLKO IPUMEPOB KOMaHI yCIOBHOH NENeNauy yTpaBieHus:

1. loctenoparensHoCTE KOMaHT

ADD AL,BL

Jc  TOOBlG
ocymecTBRsier nepexon K Metke TOOBIG, ecnu nipy CNoxeHHN BO3HUK NepeHoe.
2. llocnenobareNLHOCTL KOMaHL

SUB AL ,BL

JZ IERD
ocylecTBiseT nepexon K metike ZERO, ecnu npu BhukTaHuy B peructpe AL okasancst
HYJeBOH pesynbTar.
3. HocseRopaTenbHOCTb KOMaH

CMP AL,BL

JE ZERD
ocymecteaster nepexoxn K metke ZERO, ecnu snauenus perucrpos AL u BL onunakoBsl
(3aecy MOKHO GbINO 6bl MCHONBIOBATL FKBUBANEHTHHH MHEMOKOH ~ JZ, HO MHEMO-
xon JE (jump if equal — rlepefiTy, ec/i paBHO) B TaHHOM clyyae 6ojtee COnEPKaTeNeH.)
4. B HEKOTOPBIX CHTYALMSIX IPUXOMUTCS BHIGHpPaTh MEXIY OBYMs Da3NIMYHEIMH KOMaH-
JaMH YCHOBHOro fIepexonia B 3aBUCHMOCTH OT TOIO, NIPOBEPSIETCsT PEIYNbTAT OllepalHy
Haj ucniaMn Ge3 3HaKa UM Hall YNCTaMul co 3HaKoM. [lpennonoxum, uro Bam tpebyer-
¢s mepefiti K MeTke BXMORE, ecnu conepxumoe pervcrpa BX umeer Gonninee snaue-
Hue, uem comeprxumoe peructpa AX. Torna Hano MCMONL3OBaTH NOCIIENOBATENLHOCTS
KOoMaHI

CMP BX,AX

Ja  BXMORE
€CTM OTIEPAHIBI HE UMEIOT JHAKA, ¥ TIOCTIEIOBATENIbHOCTh KOMAHI]

CMP BX, Ax
3G BXMORE

€CIH OHU UMEIOT IHAK.

COBMECTHOE NPHMEHEHHE KOMAHH YCIIOBHOH NEPENATH YNIPABNIEHHSA
H KOMAHJIH CPABHEHHS CMP

KomaHfaM YCIOBHOH nepefiaud YMpPaBNeHHsT MOrYT FDEIUIECTBOBATh
mobele KOMaHIbl, NIMEHAWIIHE COCTOSHUS (raros, HO OBEIMHO OHH HCMONB3YHTCA
COBMECTHO ¢ KOMaHIoii cpaBHenust CMP. B ta6. 3.5 (pasn. 3.5) nokasaHo, Kak KOMaH-
na CMP BospeHcTBYeT Ha QMIarW ApY PAsHEIX COOTHOWIEHMAX MEWIY HUCTOUHHKOM M
NpHEeMHHKOM. TeNeps, NocTe OMHCAHMS INHPOKOro CTIEKTPa KOMAHI yCoBHOM nepena:
uy ynpasleHus, Gonee “npakTnudoi” Gyner Tabn. 3.11, B KoTopoil HOKa3aHO, KaKUMH
VCOBHBMH TIEPEXORAMHU HAZO NOJIL3OBATLCS TIPM BOIMOXHEIX COYETAHMSAX IHAUCHHI
WCTOYHHKA W IIDUEMHUKA.

Hnxe (B npumepe 3.1) a0 WAMIOCTPALMH TUNMYHOTO NPUNOKEHUS KOMBHHALMU
CpaBHEHUe/yCNOBHAst Tlepefava NOKa3aH $parMeHT NpOrpaMMEl, DAsMelAUi B
aMATY DBa yicha 6e3 3HaKa B NOpPARKE BO3PACTAHMSL IIPEIIoNaraeTes], 410 CMEWeHU
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Yenonue nepexoas Crepywowas 3a CMP xoManna
anawncen aina scen
besonarca co smaxcone

Hpremrik GotbiLe UTouHMKa A G
TpHeMHIK paBest MCTOWMKY IE E
TDHEMFDIIC HE PABCH HCTOUHHKY INE INE
Tipremmk Memite HCTouHMKA B n
TIpueniK: MeHbLIE MCTOUHIKE WK PABEH eMy 1BE nE
TIpremitK Bo/ibuie HCTOUHIKa 1T Pabet eMy JAE IGE

aApecoB ITHX YHCEN B CErMEHTE NaHHBIX HaxomArcsl B pernctpax BX u DI cooreer-
CTBEHHO. HATIOMIHAEM, YTO [UIS TIEPECTAHOBKH NBYX WHCEN B MaMSITH OKHO U3 HHX
HEOGXOMMMO 3arPY3HUTh B PETHCTD, MOCKONMbKY MUKpORtpoueccop 8088 He umeeT KoMaH-
Jb! BEPECHITIKH THNA NAMATL-IAMATS.

OxnHa KOMaH[a CPaBHEHNS MOKET B3aMMOAEHCTBOBATS ¢ ABYMSE KOMaHIaMU yCIOB-
Hoil epeRauM yNpaBneHns Ojis BIENCHHS TPEX anbTePHATHB: “MeHble”, “paBHo” u
”Gonswe”. lipumep 3.2 noxassiBaet bparMenT NporpamMMel, B KOTOPOM OIHA U3 TPEX
FPYRIT KOMaHJ BHOHDACTC B 34BMCHMOCTH OT 70ro, Oymer smaueHne peructpa AL
MeHBIUE, paBHO WM Golbue 10.

B sroM pparmente ¢ HoMowpio KoMaHas JAE nposepsiercst yenosre AL phime umn
paeHo 107, Ecnit 0HO BHINOIHEHO, TO MUK ponpoueccop 8088 mepexoant K Metke AEL0.
3ateM ¢ ROMOWBI KOMAHIB JA ONpEnensiercsi, NEXuT I 3HaueHWe perucerpa AL
»goime” 10, Eci 570 TaK, To MHKpornppueccop 8088 nepexomut k Metke AlQ. Ofbruno

nepsHe OBe IPYRIs KOMaHI 3aBepuwianTcd KoMaHno# JMP, ofecneunsawieii ofxon
KOMaH[ OCTATBHBIX TPYMIL.

Tipumep 3.1. PasMelenpe qBYX UMCEI1 B IOPATIKE BOIPACTAHUS

3TOT PParMEHT PACMDNACaET ABA 16-5UTOEMX “MCNA BED Dhaka
8 NAMATH B NOPAAXE BODPACTANMAL MEHLWES YUCAD DAMOCUTCH &
ANEUKY C MEMpuMM 2apecomM. CMeWSHME 3APECA MEPBOCD wMC A
Gepertcs ud’perncTpa BX; CMEWEHWE ABADECE BTOEOrO WMTAS -
w3 perucrpa DI.

MoV Ax,(8x} 33arpysuTe Nepeoe wucao B AX

CMP  AX,[DI3 5CPaBHMTL @0 CO BTOPMM 4MCAOM

JBE  DONE iMepBOe YKC D MeHbwe BTOROr® WAn
ipaeHo emy?

XCHG  AX,[DI] FECAM HET, OBMEMRYLOR HIN@nuaMs

MOV {BX1,AX
DONE:
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na CMP BospeHcTBYeT Ha QMIarW ApY PAsHEIX COOTHOWIEHMAX MEWIY HUCTOUHHKOM M
NpHEeMHHKOM. TeNeps, NocTe OMHCAHMS INHPOKOro CTIEKTPa KOMAHI yCoBHOM nepena:
uy ynpasleHus, Gonee “npakTnudoi” Gyner Tabn. 3.11, B KoTopoil HOKa3aHO, KaKUMH
VCOBHBMH TIEPEXORAMHU HAZO NOJIL3OBATLCS TIPM BOIMOXHEIX COYETAHMSAX IHAUCHHI
WCTOYHHKA W IIDUEMHUKA.

Hnxe (B npumepe 3.1) a0 WAMIOCTPALMH TUNMYHOTO NPUNOKEHUS KOMBHHALMU
CpaBHEHUe/yCNOBHAst Tlepefava NOKa3aH $parMeHT NpOrpaMMEl, DAsMelAUi B
aMATY DBa yicha 6e3 3HaKa B NOpPARKE BO3PACTAHMSL IIPEIIoNaraeTes], 410 CMEWeHU
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Yenonue nepexoas Crepywowas 3a CMP xoManna
anawncen aina scen
besonarca co smaxcone

Hpremrik GotbiLe UTouHMKa A G
TpHeMHIK paBest MCTOWMKY IE E
TDHEMFDIIC HE PABCH HCTOUHHKY INE INE
Tipremmk Memite HCTouHMKA B n
TIpueniK: MeHbLIE MCTOUHIKE WK PABEH eMy 1BE nE
TIpremitK Bo/ibuie HCTOUHIKa 1T Pabet eMy JAE IGE

aApecoB ITHX YHCEN B CErMEHTE NaHHBIX HaxomArcsl B pernctpax BX u DI cooreer-
CTBEHHO. HATIOMIHAEM, YTO [UIS TIEPECTAHOBKH NBYX WHCEN B MaMSITH OKHO U3 HHX
HEOGXOMMMO 3arPY3HUTh B PETHCTD, MOCKONMbKY MUKpORtpoueccop 8088 He umeeT KoMaH-
Jb! BEPECHITIKH THNA NAMATL-IAMATS.

OxnHa KOMaH[a CPaBHEHNS MOKET B3aMMOAEHCTBOBATS ¢ ABYMSE KOMaHIaMU yCIOB-
Hoil epeRauM yNpaBneHns Ojis BIENCHHS TPEX anbTePHATHB: “MeHble”, “paBHo” u
”Gonswe”. lipumep 3.2 noxassiBaet bparMenT NporpamMMel, B KOTOPOM OIHA U3 TPEX
FPYRIT KOMaHJ BHOHDACTC B 34BMCHMOCTH OT 70ro, Oymer smaueHne peructpa AL
MeHBIUE, paBHO WM Golbue 10.

B sroM pparmente ¢ HoMowpio KoMaHas JAE nposepsiercst yenosre AL phime umn
paeHo 107, Ecnit 0HO BHINOIHEHO, TO MUK ponpoueccop 8088 mepexoant K Metke AEL0.
3ateM ¢ ROMOWBI KOMAHIB JA ONpEnensiercsi, NEXuT I 3HaueHWe perucerpa AL
»goime” 10, Eci 570 TaK, To MHKpornppueccop 8088 nepexomut k Metke AlQ. Ofbruno

nepsHe OBe IPYRIs KOMaHI 3aBepuwianTcd KoMaHno# JMP, ofecneunsawieii ofxon
KOMaH[ OCTATBHBIX TPYMIL.

Tipumep 3.1. PasMelenpe qBYX UMCEI1 B IOPATIKE BOIPACTAHUS

3TOT PParMEHT PACMDNACaET ABA 16-5UTOEMX “MCNA BED Dhaka
8 NAMATH B NOPAAXE BODPACTANMAL MEHLWES YUCAD DAMOCUTCH &
ANEUKY C MEMpuMM 2apecomM. CMeWSHME 3APECA MEPBOCD wMC A
Gepertcs ud’perncTpa BX; CMEWEHWE ABADECE BTOEOrO WMTAS -
w3 perucrpa DI.

MoV Ax,(8x} 33arpysuTe Nepeoe wucao B AX

CMP  AX,[DI3 5CPaBHMTL @0 CO BTOPMM 4MCAOM

JBE  DONE iMepBOe YKC D MeHbwe BTOROr® WAn
ipaeHo emy?

XCHG  AX,[DI] FECAM HET, OBMEMRYLOR HIN@nuaMs

MOV {BX1,AX
DONE:
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Yenonue nepexoas Crepywowas 3a CMP xoManna
anawncen aina scen
besonarca co smaxcone

Hpremrik GotbiLe UTouHMKa A G
TpHeMHIK paBest MCTOWMKY IE E
TDHEMFDIIC HE PABCH HCTOUHHKY INE INE
Tipremmk Memite HCTouHMKA B n
TIpueniK: MeHbLIE MCTOUHIKE WK PABEH eMy 1BE nE
TIpremitK Bo/ibuie HCTOUHIKa 1T Pabet eMy JAE IGE

aApecoB ITHX YHCEN B CErMEHTE NaHHBIX HaxomArcsl B pernctpax BX u DI cooreer-
CTBEHHO. HATIOMIHAEM, YTO [UIS TIEPECTAHOBKH NBYX WHCEN B MaMSITH OKHO U3 HHX
HEOGXOMMMO 3arPY3HUTh B PETHCTD, MOCKONMbKY MUKpORtpoueccop 8088 He umeeT KoMaH-
Jb! BEPECHITIKH THNA NAMATL-IAMATS.

OxnHa KOMaH[a CPaBHEHNS MOKET B3aMMOAEHCTBOBATS ¢ ABYMSE KOMaHIaMU yCIOB-
Hoil epeRauM yNpaBneHns Ojis BIENCHHS TPEX anbTePHATHB: “MeHble”, “paBHo” u
”Gonswe”. lipumep 3.2 noxassiBaet bparMenT NporpamMMel, B KOTOPOM OIHA U3 TPEX
FPYRIT KOMaHJ BHOHDACTC B 34BMCHMOCTH OT 70ro, Oymer smaueHne peructpa AL
MeHBIUE, paBHO WM Golbue 10.

B sroM pparmente ¢ HoMowpio KoMaHas JAE nposepsiercst yenosre AL phime umn
paeHo 107, Ecnit 0HO BHINOIHEHO, TO MUK ponpoueccop 8088 mepexoant K Metke AEL0.
3ateM ¢ ROMOWBI KOMAHIB JA ONpEnensiercsi, NEXuT I 3HaueHWe perucerpa AL
»goime” 10, Eci 570 TaK, To MHKpornppueccop 8088 nepexomut k Metke AlQ. Ofbruno

nepsHe OBe IPYRIs KOMaHI 3aBepuwianTcd KoMaHno# JMP, ofecneunsawieii ofxon
KOMaH[ OCTATBHBIX TPYMIL.

Tipumep 3.1. PasMelenpe qBYX UMCEI1 B IOPATIKE BOIPACTAHUS

3TOT PParMEHT PACMDNACaET ABA 16-5UTOEMX “MCNA BED Dhaka
8 NAMATH B NOPAAXE BODPACTANMAL MEHLWES YUCAD DAMOCUTCH &
ANEUKY C MEMpuMM 2apecomM. CMeWSHME 3APECA MEPBOCD wMC A
Gepertcs ud’perncTpa BX; CMEWEHWE ABADECE BTOEOrO WMTAS -
w3 perucrpa DI.

MoV Ax,(8x} 33arpysuTe Nepeoe wucao B AX

CMP  AX,[DI3 5CPaBHMTL @0 CO BTOPMM 4MCAOM

JBE  DONE iMepBOe YKC D MeHbwe BTOROr® WAn
ipaeHo emy?

XCHG  AX,[DI] FECAM HET, OBMEMRYLOR HIN@nuaMs

MOV {BX1,AX
DONE:
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Yenonue nepexoas Crepywowas 3a CMP xoManna
anawncen aina scen
besonarca co smaxcone

Hpremrik GotbiLe UTouHMKa A G
TpHeMHIK paBest MCTOWMKY IE E
TDHEMFDIIC HE PABCH HCTOUHHKY INE INE
Tipremmk Memite HCTouHMKA B n
TIpueniK: MeHbLIE MCTOUHIKE WK PABEH eMy 1BE nE
TIpremitK Bo/ibuie HCTOUHIKa 1T Pabet eMy JAE IGE

aApecoB ITHX YHCEN B CErMEHTE NaHHBIX HaxomArcsl B pernctpax BX u DI cooreer-
CTBEHHO. HATIOMIHAEM, YTO [UIS TIEPECTAHOBKH NBYX WHCEN B MaMSITH OKHO U3 HHX
HEOGXOMMMO 3arPY3HUTh B PETHCTD, MOCKONMbKY MUKpORtpoueccop 8088 He umeeT KoMaH-
Jb! BEPECHITIKH THNA NAMATL-IAMATS.

OxnHa KOMaH[a CPaBHEHNS MOKET B3aMMOAEHCTBOBATS ¢ ABYMSE KOMaHIaMU yCIOB-
Hoil epeRauM yNpaBneHns Ojis BIENCHHS TPEX anbTePHATHB: “MeHble”, “paBHo” u
”Gonswe”. lipumep 3.2 noxassiBaet bparMenT NporpamMMel, B KOTOPOM OIHA U3 TPEX
FPYRIT KOMaHJ BHOHDACTC B 34BMCHMOCTH OT 70ro, Oymer smaueHne peructpa AL
MeHBIUE, paBHO WM Golbue 10.

B sroM pparmente ¢ HoMowpio KoMaHas JAE nposepsiercst yenosre AL phime umn
paeHo 107, Ecnit 0HO BHINOIHEHO, TO MUK ponpoueccop 8088 mepexoant K Metke AEL0.
3ateM ¢ ROMOWBI KOMAHIB JA ONpEnensiercsi, NEXuT I 3HaueHWe perucerpa AL
»goime” 10, Eci 570 TaK, To MHKpornppueccop 8088 nepexomut k Metke AlQ. Ofbruno

nepsHe OBe IPYRIs KOMaHI 3aBepuwianTcd KoMaHno# JMP, ofecneunsawieii ofxon
KOMaH[ OCTATBHBIX TPYMIL.

Tipumep 3.1. PasMelenpe qBYX UMCEI1 B IOPATIKE BOIPACTAHUS

3TOT PParMEHT PACMDNACaET ABA 16-5UTOEMX “MCNA BED Dhaka
8 NAMATH B NOPAAXE BODPACTANMAL MEHLWES YUCAD DAMOCUTCH &
ANEUKY C MEMpuMM 2apecomM. CMeWSHME 3APECA MEPBOCD wMC A
Gepertcs ud’perncTpa BX; CMEWEHWE ABADECE BTOEOrO WMTAS -
w3 perucrpa DI.

MoV Ax,(8x} 33arpysuTe Nepeoe wucao B AX

CMP  AX,[DI3 5CPaBHMTL @0 CO BTOPMM 4MCAOM

JBE  DONE iMepBOe YKC D MeHbwe BTOROr® WAn
ipaeHo emy?

XCHG  AX,[DI] FECAM HET, OBMEMRYLOR HIN@nuaMs

MOV {BX1,AX
DONE:





[image: image90.png]Tipumep 3.2. BoiGop Tpex anbTepHATHR

3TOT TPArMEHT BHNDAMAET OAHY MG TDBX PaSAMuHMX FRYMN KOMawna
B 23BMCUMOCTU OT TOrD, By4eT AW “MCNO BE3 JHAKA, HAXDAAWEeT A
B permcTpe AL, MeHbwe lO, SOMLWe WAW PaBHO emy

cP AL, 10 jCpasmnTe AL C 10

JAE  AELO

iKoMamaw anm ewNOAs@wus npu AL ¢ 10
AELO:  3A Ato

iKomanam anm ewnonmerun mpn AL = 10

A10: [KOMaman AR BwNOAMEHUA Apu AL > 10
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Yenonue nepexoas Crepywowas 3a CMP xoManna
anawncen aina scen
besonarca co smaxcone

Hpremrik GotbiLe UTouHMKa A G
TpHeMHIK paBest MCTOWMKY IE E
TDHEMFDIIC HE PABCH HCTOUHHKY INE INE
Tipremmk Memite HCTouHMKA B n
TIpueniK: MeHbLIE MCTOUHIKE WK PABEH eMy 1BE nE
TIpremitK Bo/ibuie HCTOUHIKa 1T Pabet eMy JAE IGE

aApecoB ITHX YHCEN B CErMEHTE NaHHBIX HaxomArcsl B pernctpax BX u DI cooreer-
CTBEHHO. HATIOMIHAEM, YTO [UIS TIEPECTAHOBKH NBYX WHCEN B MaMSITH OKHO U3 HHX
HEOGXOMMMO 3arPY3HUTh B PETHCTD, MOCKONMbKY MUKpORtpoueccop 8088 He umeeT KoMaH-
Jb! BEPECHITIKH THNA NAMATL-IAMATS.

OxnHa KOMaH[a CPaBHEHNS MOKET B3aMMOAEHCTBOBATS ¢ ABYMSE KOMaHIaMU yCIOB-
Hoil epeRauM yNpaBneHns Ojis BIENCHHS TPEX anbTePHATHB: “MeHble”, “paBHo” u
”Gonswe”. lipumep 3.2 noxassiBaet bparMenT NporpamMMel, B KOTOPOM OIHA U3 TPEX
FPYRIT KOMaHJ BHOHDACTC B 34BMCHMOCTH OT 70ro, Oymer smaueHne peructpa AL
MeHBIUE, paBHO WM Golbue 10.

B sroM pparmente ¢ HoMowpio KoMaHas JAE nposepsiercst yenosre AL phime umn
paeHo 107, Ecnit 0HO BHINOIHEHO, TO MUK ponpoueccop 8088 mepexoant K Metke AEL0.
3ateM ¢ ROMOWBI KOMAHIB JA ONpEnensiercsi, NEXuT I 3HaueHWe perucerpa AL
»goime” 10, Eci 570 TaK, To MHKpornppueccop 8088 nepexomut k Metke AlQ. Ofbruno

nepsHe OBe IPYRIs KOMaHI 3aBepuwianTcd KoMaHno# JMP, ofecneunsawieii ofxon
KOMaH[ OCTATBHBIX TPYMIL.

Tipumep 3.1. PasMelenpe qBYX UMCEI1 B IOPATIKE BOIPACTAHUS

3TOT PParMEHT PACMDNACaET ABA 16-5UTOEMX “MCNA BED Dhaka
8 NAMATH B NOPAAXE BODPACTANMAL MEHLWES YUCAD DAMOCUTCH &
ANEUKY C MEMpuMM 2apecomM. CMeWSHME 3APECA MEPBOCD wMC A
Gepertcs ud’perncTpa BX; CMEWEHWE ABADECE BTOEOrO WMTAS -
w3 perucrpa DI.

MoV Ax,(8x} 33arpysuTe Nepeoe wucao B AX

CMP  AX,[DI3 5CPaBHMTL @0 CO BTOPMM 4MCAOM

JBE  DONE iMepBOe YKC D MeHbwe BTOROr® WAn
ipaeHo emy?

XCHG  AX,[DI] FECAM HET, OBMEMRYLOR HIN@nuaMs

MOV {BX1,AX
DONE:





[image: image92.png]Tasmsmite 3.14. Komanau npepuipasnit

Msemoxon Goprar @nara

OF DF IF TF SF ZF AF PF CF

INT INT, 1on_npeptiparms: B N N T
INTO ) INTO - -0 0 - - - = =
IRET IRET P

Tpumenanne. — 0Iuauaer COXPIHENTIE IHAtEHNA Pmara, * ~ er0 HaMewerHe. -

KOMAHIA NPEPHIBAHNS INT
Komanga INT (interrupt — npepriBats) nmeer dopmar
INT ywn_npepei@anvn

e THI_ fIpepHBaHns — HOMEp; UACHTUGHIMPYOWUA OOUH M3 256 Pa3iMUHBIX BEKTO-
poB, HaxopAwmxcsi B naMsTH. {Taikum obpasomM, KakmoMy 13 256 npepbiBaHuil, 0BCyH-
LaBIUXCS B [JL |, COOTBETCTRYET ONMH BEKTOP.)

Mpu ucnonHennu Komaunst INT muxponponeccop 8088 npoussomut cremyroumme
neRcTBIsL

1. MoMewaeT B cTEK PETHCTp GIaros.

2. O6Hynsier ¢pnar Tpaceuposku TF u Qnar BKIIOUCHHA-BLIK/TIOYEHUSA NPEPbIBARMIT
IF st ACKMOYEHNST ROUIArOBOr0 PEXMMa UCIIONHEHNS KOMAHT 1 GliOKMPOBKH IPYTHX
MacKUPYEMBIX NIpEephiBaHuit.

3. I'omernaet B cTeK 3HaueHwe peructpa CS.

4. Beruucrisiet afpec BEKTOpa IpepblRaHNst, YMHOXKas THI_ DPepHIBARAS Ha 4.

5. 3arpyaer Bropoe CNoBo BEKTOpa Mpepelbayns B peructp CS.

6. Tlomermaer B cTeK 3HAUCHHE yKa3aTens KoMaky IP,

7. 3arpyxaer B yKadare/s koMann IP nepsoe ¢/10BO BEKTOpa NPEPHIBAHUSA.

Hrak, nocne ucnonsenns komannbi INT B CTeKe OKaXyTCsl 3HAUEHMS PeIMCTpa
tnaros u peructpos CS u IP, dnaru TF u IF Gynyr paBnsl 0, a napa peructpos CS:AP
Gymer yKaselsaTh Ha HAUalibHBI anpec nporpammbl oBpaloTKH NpephIBaHMs. 3areM
MuKponponeccop 8088 HauHeT KCTONHSATH 3T NPOrpaMMy.

Kax ynomunanocs B il 1, 256 BeKTOpDOB MpEPHBAHHA Pa3MeNAoTcst B ofacT
FAaMATH ¢ MNaIWAME anpecamit. Tak Kak Kanabii 13 HIX uMeeT ey 4 Gafita, To BCE
onu 3aHuMaiT nepabie 1K Gaiitos, 1.€. 067acTs NamaTi ¢ aBCONOTHEMU anpecamu or §
rio 3FFH. Hanpumep, KoMaHna

INT 1AKH

3acTaBuT MUKpompoueccop 8088 srruncnuTs anpec sextopa 68H (4x1AH). Crienoparens-
HO OH DONyyuT 16-GuToRBIe 3xauckuA permcrpos 1P u CS, orBevawlme nporpamme
oGpaborku npepeiBanus, u3 stueek 68H i 6AH cooTBeTCTBEHHO.

Ha puc. 3.11 nokasaHlel cTeK, yKazarens crexa SP, perucrp cermeHta Komann CS n
yKasarenp Komaun [P 10 u mociie MCIIONHEHUsT MPUBENSHHOH Bhlle KOMaHbl. 8 naH-
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5)  Mocne ucnonnerua komanael INT TAH

Puc. 3.11. BoaneiicTans NpeprIBAHKSA Ha CTEK

HOM NIpUMEDE Mbl NPE/ToNaTaeM, uTo BEKTOp HpepriBanns conepxkut anpec FOOU:FEGE.
W3 stueiiy ¢ 3TiM ajpecom MuKponpoueccop 8088 uanmeuer ceayouy 0 KoMaHly.

M3 256 Tunos npepriBanuit upma Intel sapesepnuposana nepsse 5 (or 0 1o 4) ans
BHYTpeHHUX npepbiBanuit. B IBM PC MHorme npyrue Tullbl [pephIBaHMil 3ape3epRi-
POBaHBI /1Sl HY K1l OCHOBHO cHCTEMB! BBOaa-BHiBofa (BIOS), a rakixe ans onepanuon-
Ho¥ cucremsl DOS u uuTeprperaropa sispika bercuk. B rin 6 Myl nogpotuee obcymam

CHCTEMHbIE IPEPLIBAHUSL,

SS:01F8
SS:01FA
$8:01FC
SS:01FE

SS:01F8
SSI01FA
SS:01FC
SS:01FE




[image: image94.png]6.3. IPEPRIBAHMSI OTIEPAIIHOHHOW CHCTEMBI DOS

@upma IBM pesepeupyer npepeisakus THOop 20 ~ 3F nns uenonssopaHast
onepaumroHHo# cucremoil DOS. H3 Hux B HacTosIee BpeMs 3aneiiCTBORAHM THOM 20 —
27. Oun onvcans! g Tab. 6.4,

BOMLIMHCTBO M3 3THX APEePHBAHMI MONEe3Hsl TObKO st DOS, u Mt He Oymem
3Hech Ha HUX ocTaHaBnusatsesl. (Ecmu Bawa 9BM pabotaer ¢ onepanMoHHON CHCTeMOM
DOS pepeun 1.1 unu 2.0, To meransHOE ONMMCAHHE 3THX NPEPHIBAHKIA MOXHO Haitth B
npuilokeHnru D pyKoBOICTBA 110 NMCKOBOH ONEPaUMOHHOM cucteme dupmer IBM. Ecnn
y Bac DOS pepenu 2.1 niiM nioake, 70 CM. TeXHHUeCKoe pyKoponctno no DOS.) Oanaxo
npeprisakue THIA 21 (Bh130B $yHKUMI) TpenocTaBNAer BaM MHOKECTBO YHOGHBIX
BO3MOXHOCTEH B3aAMOTEHCTBHA C KJIABHATYDOi, NWCIEEM, MPHHTEPOM, MUCKOM U
ACHHXPOHHBIM [OCNEROBATENbHBM yerpoiictBom. Hambosnee nonesuuie GyHKIMH, Bht-
3BIBAEMEIE C IOMOILbIC NpepLIBAHMS THIA 21, AepegucreHs! B Tab. 6.5,

Ta6nuua € 4. Mpepunanus onepaunouroi cuerems DOS

THO NpepBaHMs Haawauenie

20 3amepurerue nporpamM:

2 Brizoptr dynKuiti

2 Anpec sasepueriin

2 Anpec sbixona fipys opafiorice KoMGuHanwu knaswms Ctrl-Break
2% OBpaborka KpRTHuEIX OWHBOK

2 Abcommothoe tenne ¢ Imcka

2% Abcomoras 3amics #a AHCK

2 Japepimenme NPOrpaMIHI ¢ COXPEHEHMEM €6 B MaMsth

2R3F 3apesepauposaniti an? DOS





[image: image95.png]Tabmuua 6.5. Brasonst dyHKIMIE, HAMIHHPYeMIE NpEDRaRHEn TARa 21

ecierp Oncpaurs T — Biaxcameie

4H BxozbIe pErHETpLI perncipia

@ysictun nns paboTs: ¢ Kaenarypoi

1 Goxupanie Kabopa cMBosa He ucnonmeayiorcs {AL) = cumeon
W2 KnaByaType 1 hocne-
Rymolee w30BpaxeNne ero
Ha 3Kpane (¢ Mposeprol
wa Curl-Break’}

5 Urerre cHMBON2 ¢ KTa- (DL} = 0FFH (AL) = oepemiofi cmror,
ewaryput (Ges mpozepr ecsiu Sydpep Kna-
Ha Ctrl-Break '} Buatypu e ycr;

(AL} = 0, ecnss Gydep
KnamKarypu ryer

7 Oncrruakie HaBop cirsa- He nenomayroten (AL) = cizon
Bona va knapiatype Bes

HoCTeTy oiLero 6r0 #30-

GSpaxenms (613 Nposepkn

#a Ctrl-Break 1)

3 To e, uro dyHKuns 7, He uenomaymorest (AL) = cinmon
Ho ¢ npoBepKoi Ha
Ctel-Break
A Urenne Kianuany prOf (DS:PX) = anmpee Bropof Gafit Gy e
ctpoxin e Gydep Gydepa Pa = uncrio daxTiuetk
fiepsuii faitr Gyde- MpOMHTAHbIX CHMBONDS
pa = pasmeep Bydepa
8 Urere coctostHR He neriomsaymores AL = OFFH, ecrut rcna-
KaBHATYpH EBuatypHan c1poxa nyera,
AL =0, ecim owa conepreir
XOTA 3 ORHH CHMBOR
¢ Onycromenne Bydepa (AL} = nomep gymsc- B coorpercraiti ¢ bz
KIZBHATYDHI M BLIZOB i s padoru ¢ Baewoft bynrmeit
Gytscums nas pabors: KnaBmaTypoit

© KnapuarypoRt

DysKuan ans palors: ¢ mwenneest

2 HaoGpaxenue cimpona (DL) = cunemon He wenomayiores
(¢ npoBepKoit na
Crl Break)

T HeKotopsio KOMOHRALIM i NABHLS TEHEPAPY 10T "PACLINPEHIHE KORH”, 1 II7% Ik VIENA MOKET FioTDeBoBats-
¢a mBa ph20ma yHicui. leramu M. B pash. 6.4,
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Perverp Onepaunst Tonomumrem ke Braxomnmie

AH BXOAHLIE PEFHCTPLI permeTpEl
5 Teuars cumona (DL) = exmezon He nenomsayrores
8 Ma0Bpaxerne cuMsona (DL} = cunmson He ueniomsayiorca

(623 nposepxss Ha Cirl-Break)

9 HaoGpanenme cTpoku (DS:DX) = anpec He wenomayiorca
e1pokc, kotopas
momsa azKanu-
Batuct anaom §

DysKuuY ANA OBMERA NAHHBIMH ¢ ACHHXPOHHLIM [OCIENOBATENEHEIM YCTPOHCTBOM

3 Omtnakite BBoRa CuntBo- He scnomayiores (AL) = cumzon
18 Wepes acurxpottioe
fiocTienoBaTeNBHOE yor-
pofictan peoma

4 Butzon crmsona ra (DL) = cunszon He neriomsayorea
ackmxponHoe Toctie-
romarensroe yer-
pofierz0

Dy yrpasseniin daiian

D Chpoc Teryero me- He scnomayiores He nenomsayiorest
KoBogA B HauaNsHOE

coctostme
E 3agarie Hoboro (DL} = Homep wicko- (AL) = wncno aHeKoBOROB
Texymere MeKoBom? sona(0=A,1=B, {2 B cyuae omoro ueKo-
220 soma)
25 3anakne perimia (L) =0 He ionomayiotes:
npoBepK (AL) =0 s orcmone:

M TpoBEpI
(AL)

B BKAOUeHNS
nipaBepKn

Tpuneyanme. Onmtcanye Apyrix dysKusit ¢ somepons o meanasatie or F ac 2F, npetasmanentibix A pafio:
Tht ¢ AMcEoM B OEpALHORNOR crcreMe DOS Bepthi 1.1, Moo Hafttis & "TeXKiaeCKoM pyKoBDRETRE Mo orle
PaumorHOi crcrene DOS”. Tlaaomate oepauoHsot cuerente: DOS nepeh 2 oM Her BMECto HH: vEMoNe:

30DATS PYHKITAH PACLIUPERHOTD YTIPABASHMS: DaRaams.
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Kon 3nauenue

1 Owmboyuptii HoMep dyRKIMH
2 ®aiin e ajinen

3 Byrs x daiiny ke Kafiger

4

Cmatukon wHoro oTRPLTEIX Baiton
{1 Ocrarioch cBOBORHAIX NOTRUEEICHX OMEPOB)

5 Tloctyn we paspeuren

5 Dusoussili norusecKkult Homep daiing
7 Yapasnsiouwii 60K namsTH patpyLien
3 Henocrarouo namsy

9 OutnGounbit anpec SoKka namets

10 Oumgounan annaparsast cpesta

1 OutnBosHEIE doprar

2 OumBouttii kog noeryna

13 OumBouritte maisie

1 Owmounoe uus mickoBORA

15 Tomsirka yasiers Texyuti cnpapousk ainon
16 He 10 yerpofictso

Tpessiurer Npesen wwcria daitnon

Synscumu ¢ HoMepamu 0 — 2E ommuaxosst s Beex pepeuii DOS nocse 1.0, a dynk-
uuy ¢ Homepamn 2F u ssime nmentcs B DOS sepenu 2.0 win Gonee noagHed. MHorMe n3
ITMX HOBHIX GYHKUMH (cM. mofpaspnens: “@yHKuUMM Ast paboThi CO CRPAPOYHHKAMH
baiinos” ¥ “GyHKuMM PACIMPEHHOr0 yNpaBNEHUS daitnamu”) BosspamanT dnar CF
PaBHEIM 0, ECTIH ONIEpaLHs BHNONHEH2 YCICIHO, M DABHLIM 1 B CITyyae BOSHUKHOBEHHA

omnGku, lpu CF = 1 xox ommbxe Bosepawaercs hMu B peructpe AX. B tabn. 6.6 omm-
CaHbl 3HAYEHNS STHX KOKOB.

THIT 21 (BHI3OBH $YHKUNH)
©YHKUMH UL PABOTH C KITABHATYPOH

ITH GYHKUNY [OCTATOUHO NPOCTH; OHK CUNTHIBAIOT THGO OTHEMLHBIE HabH-
DAeMbIE Ha KIIABMATYPE CUMBOME B pervctp AL, AuGo NOCNEnoBaTe LROCTS CHMBOJIOR
(cTpoxy) B maMaTs. Ecmu 1obko Bam He NPHXOMMTCA HMETH MENO C HEKOTOPHIMH He-
oBbruHbIME KoMBuEaIMAMY KTaum (TonpobHee o6 3toM B pasi. 6.4), To Bul Haiimete
3TH GYHKIMHM yIOCHBIMH 1151 IPHMEHEHNS,

B nmranorossx mporpaMMax OT MONL3OBATENs Hepenko TpefyerTca math OTBET Ha
TPHTTIAWERNE K BBOMY HITH CAEMATE BHGOD U3 MEHIO BBOAOM OLHOMH GyKBH MM DL
Tyers, manpumep, Bama nporpaMma maoGpaxaer coobiLeHKE, B KOTOPOM OT NObIOBA-
TN Tpebyercs HaxaTh Kiapumly 6o ¢ Gykeoii 1, nubo ¢ Gyksoi H (ana nponomxe-
BUS AAN Npexpaiierua paGotsl). Beon [ sacramiisier mporpamMMy nepeiiTH K rpynme
KOMaHJ, OMeueHHbIX MeTKo# YES, a BBon H ~ k xoManze ¢ MeTkoit NO. lipn HaxaTHu




[image: image98.png]nioGoit Opyro#t KAABHUIM MPOrpaMMa CHOBAa JO/DKHA OXHZaTh BBOMda NuGo Gyksw [,
nuGo 6ykesr H. 31y 3amauy BrIOAHsAeT caenyloutuil dparment:

GET KEY: MOV @M, 1 iCamTate cumeon
INT O 21H
P AL, g 104 pasen A7
JE YES i Ecan qa, To nepentu K metke YES
cHP AL, W 30n pasen R?
JE NG i Ecau aa, to nepentu x meTke NO
JNE  GET KEY ; B APOTUEMDM Cav<e® 43Th sm0aa A mau H

IlanHE GparMeHT pacrosHaeT TONbKO nponmucHere Oykest I ¥ H, Ho monbsobaTenn
CKNOHHB HaGHparh CUMBONH, HE HAXHMas KNABHILY BEDXHEro perucrpa. Yrofur
nporpaMMa BOCIIDUHMMaTla OTBETH, HaGpaNHbIe CTPOUHEIMU 6YKBaMy, n106aBbTe NOMON-
HUTENbLHEIE KOMaHIE cpaBheHnst CMP AL, ‘n’ u CMPAL, /u’.

Bo MHOTMX MIPUNOKEHHSX TPEBYETCS], YTOBH NOB3IOBATENE BBEN CTDOKY CHMBOJIOB,
Hanpumep damunmio 1 agpec. Jinst 31oil nenu cayxHT GyHKuHs A. UroGe BOCOMb30-
BaThest €10, Bel NOJDKHEL 3ape3ePBYPOBATE B CETMEHTE NAHHBIX MECTO ISl CTPOKH. A
MMEHHO Tpebyercs BolfenuTh 6NI0K §aiiToB, IMMHa KOTOpOro Ha npa Gaiita npessnnaer
MaKCHMaJbHOE UHCNIO CHMBOMIOB B cTpoke. Ilepseiii GafiT atoro 67oKa nonxen sama-
BaTh MaKCHMaNBHYO AMUHY cTpoKH. HanpuMep, uroGel 3ape3epBHPOBATh MECTO MMs
CTPOKH H3 5) CHMBOJIOB, HA/IO B CETMEHTE MAHHEIX YKa3aTh ONEPaTOp

USER_STRING DB 50,51 DUP(?)
YreHne CTPOKU BHITIONHSETCA KOMAHIAMMU

LEA DX,USER_STRING
MOV AH,08H
INT 21H

“aenare DX ykadaTenem syrena

PyHKUMA A TOMeWaeT CueTyMK (GaKTHYECKH BBENEHHBIX CHMBOJNOB (HCKIOuas
BO3BDAT KapeTKH) BO BTOPOH Galit CTPOKH u OCTaBlsier Mapy perncrpos DS:DX ykasa-
TeneM Ha GaiiT, CofepKallMii MaKCHMAaNbHYI0 JIMHY CTPOKH. BO MHOTHMX clyuasix xe-
JIaTENBHO, UTOGH CUETUHK CHMBONIOB Gbint IOMewen B perucTp CX, a napa perucTpos
DS:DX ykassiBana Ha MepBHA CHMBON cTPOKM. 31y paboTy BRINONHSET NpoLeXypa
READ_KEYS u3 npumepa 6.2,

. SYHKUHH 0NF PABOTH C IRCINEEM

HMewres Takke GyHKUunR, H3oGpaxawmue MK NEYaTAOBIME HAXOMMA-
©s1 B peructpe AL cHMBOR, ¥ $YHKIMS, N300paxawias crpoky. s nocaenHen HyHk-
1mhk 9 tpebyercss, YToGL B KOHIIE CPPOKH CTOSI 3HAK Hofnapa. [losromy st n3ofpaxe-
Hus npurnawenns "Moxanyitcra, BBeante Bamy dbaMuniuio:” Halo B CErMEHTE NaHHEIX
yKasaTs ofleparop

PROMPT DB Moxanyncra, eseaute Bauwy samumnse: $
a B NPOTPaMME — KOMaHIB!

LEA  DX,PROMPT
MOV AH,9
INT  2H




[image: image99.png]nioGoit Opyro#t KAABHUIM MPOrpaMMa CHOBAa JO/DKHA OXHZaTh BBOMda NuGo Gyksw [,
nuGo 6ykesr H. 31y 3amauy BrIOAHsAeT caenyloutuil dparment:

GET KEY: MOV @M, 1 iCamTate cumeon
INT O 21H
P AL, g 104 pasen A7
JE YES i Ecan qa, To nepentu K metke YES
cHP AL, W 30n pasen R?
JE NG i Ecau aa, to nepentu x meTke NO
JNE  GET KEY ; B APOTUEMDM Cav<e® 43Th sm0aa A mau H

IlanHE GparMeHT pacrosHaeT TONbKO nponmucHere Oykest I ¥ H, Ho monbsobaTenn
CKNOHHB HaGHparh CUMBONH, HE HAXHMas KNABHILY BEDXHEro perucrpa. Yrofur
nporpaMMa BOCIIDUHMMaTla OTBETH, HaGpaNHbIe CTPOUHEIMU 6YKBaMy, n106aBbTe NOMON-
HUTENbLHEIE KOMaHIE cpaBheHnst CMP AL, ‘n’ u CMPAL, /u’.

Bo MHOTMX MIPUNOKEHHSX TPEBYETCS], YTOBH NOB3IOBATENE BBEN CTDOKY CHMBOJIOB,
Hanpumep damunmio 1 agpec. Jinst 31oil nenu cayxHT GyHKuHs A. UroGe BOCOMb30-
BaThest €10, Bel NOJDKHEL 3ape3ePBYPOBATE B CETMEHTE NAHHBIX MECTO ISl CTPOKH. A
MMEHHO Tpebyercs BolfenuTh 6NI0K §aiiToB, IMMHa KOTOpOro Ha npa Gaiita npessnnaer
MaKCHMaJbHOE UHCNIO CHMBOMIOB B cTpoke. Ilepseiii GafiT atoro 67oKa nonxen sama-
BaTh MaKCHMaNBHYO AMUHY cTpoKH. HanpuMep, uroGel 3ape3epBHPOBATh MECTO MMs
CTPOKH H3 5) CHMBOJIOB, HA/IO B CETMEHTE MAHHEIX YKa3aTh ONEPaTOp

USER_STRING DB 50,51 DUP(?)
YreHne CTPOKU BHITIONHSETCA KOMAHIAMMU

LEA DX,USER_STRING
MOV AH,08H
INT 21H

“aenare DX ykadaTenem syrena

PyHKUMA A TOMeWaeT CueTyMK (GaKTHYECKH BBENEHHBIX CHMBOJNOB (HCKIOuas
BO3BDAT KapeTKH) BO BTOPOH Galit CTPOKH u OCTaBlsier Mapy perncrpos DS:DX ykasa-
TeneM Ha GaiiT, CofepKallMii MaKCHMAaNbHYI0 JIMHY CTPOKH. BO MHOTHMX clyuasix xe-
JIaTENBHO, UTOGH CUETUHK CHMBONIOB Gbint IOMewen B perucTp CX, a napa perucTpos
DS:DX ykassiBana Ha MepBHA CHMBON cTPOKM. 31y paboTy BRINONHSET NpoLeXypa
READ_KEYS u3 npumepa 6.2,

. SYHKUHH 0NF PABOTH C IRCINEEM

HMewres Takke GyHKUunR, H3oGpaxawmue MK NEYaTAOBIME HAXOMMA-
©s1 B peructpe AL cHMBOR, ¥ $YHKIMS, N300paxawias crpoky. s nocaenHen HyHk-
1mhk 9 tpebyercss, YToGL B KOHIIE CPPOKH CTOSI 3HAK Hofnapa. [losromy st n3ofpaxe-
Hus npurnawenns "Moxanyitcra, BBeante Bamy dbaMuniuio:” Halo B CErMEHTE NaHHEIX
yKasaTs ofleparop

PROMPT DB Moxanyncra, eseaute Bauwy samumnse: $
a B NPOTPaMME — KOMaHIB!

LEA  DX,PROMPT
MOV AH,9
INT  2H




[image: image100.png]NPAMEP 6.2. UTEHHE CTPOKHU C KHABKRATY PR

3ta npoueaypa cuuTebiraeT a0 90 yaapos Mo KAABUWEM. OHa sosepawasy
aapec MnpoYvuTaxHHOoOn cTpoku 8 peructpax DS:DX w cuyersuk cumeonoe @8
peructpe CX. 3HadYeHuRr apyrx perucTpoB He USMEHRNTOR

MomMecTuTe Chneayluudl OMeparTop 8 CermesT gaHkbiX

e we a8 ws WD ws

USER STRING DB S0,51 DUP(?)

Huxke mpueoavTcs PaxK THYRCKas mpoueaypa

H
3
READ _.KEYS PROC

PUSH AX

LEA DX,USER_STRING sCunTatTe CTPOKY

MoV AH, O0AH

INT 21H

SUB CH,CH sflomes Tty cyeTHuk cumaonos & OX
MoV CL,USER STRING+1

ADD DX,2 sCasnate DX ykasarvenem Ha CTPOwy
POP AX

RET ’

READ _KEYS ENDP

OTH KOMAHIBl OCTaBIISICYT KYDPCOD B ToWM wMecis, riue Bel xOTuTe BUIETHL DaMuIIKIo
HOHLBOB&TEHHIHHiH&GO@@@PE&%KP& yper wepas OnmMH npodest 0T HBOeTOUMS.

Y1oBr1 1ocie BbURNﬂiCE@@KM&“@MB@h@B Kypcop Opepews? Ha Ha4alo Chnenyowei
CTPOKH 3KpaHa (B cliyuae, eciiu Bhlmacics coobuieHue, a He npUriialieHue X BBONY),
Hamo mepen sHakoM $ BCTaBUTL CHMBOJIGI BO3BpATa KAPETKY I NEPEX0Ja Ha CHEenyn-
IYI0 CTPOKY, HAIIPUMED:

MESSAGE DB Onepauws copTupodxu sasepuwedas. ,0DH,0QH, %

ITU ¥ NPYTHE VIIPaBIAIKE CHMBOJIBE MBI 00CY IiM B pasn. 6.4.




[image: image101.png]6.4. PABOTA C KIIABHATYPOMN

B atom paspene Brparue (M yHpOIEHHO) K3NaranTcs NPUHUMIE paboThl
KJIABKHATYDPBI ¥ BO3MOXKHEBIE CIIOCO0H B3aMMONEHCTBYS ¢ HeH.

CHCTEMA ASCII

KiiaBuarypsl MHOrUX WMEKDOTIPOUECCOPHRIX cucreM coemuEsiorcs ¢ IBM
NOCPENCTBOM MUKDPOCXEMBI, HA3LIBAEMOHN wu@paropom, KoTopasi Mpeodpasyer Kaxmstit
yaap 110 KjiaBuwe B 8-6uronriii ASCII- mz}:, Cucrema ASCII npencraenger co6oit Habop
YUCAOBBIX KOTOB, UCHONb3YVEeMbiX IBM nns ofmena mapueivu, Kak nokasado B 1abi.
6.7, nabop cumBonion ASCI npencrapien 1 28 wopamy (o1 00H no 7FH). Uro0s! oTEICKATE
fiﬁu’lﬁ-xo,u NaHHOIO CHMBOJNA, HANO K crapluel mudpe, YKa3aHHOH B BEDXHEH CTpPOKeE,
npunycaTs Mnapwyio mrdpy M3 Kpanse#l neso¥ Kononxu. Hanpumep, JaTHHCKOM
Oyxkse A coorBercTByer crapimiast uudpa 4, 2 Miamuas — 1, TaK 4T0 KOIOM 3TO# OYKBH
cnyxmr 4 1H.

Obparure BHMMaHKE, uro Hapsny © oboryHeiMyu OvKBaMu, mmbpaMu M 3HaAKaAMU
Habop cumBosioB ASCII comepxuT yiipapiSomye CUMBOIILI, HATIDUMED CHMBOJI BO3Bpa-
ta Kaperku CR (Carriage Return), nporona crpanuns! FF (Form Feed), nepexona Ha crne-
nywomyio crpoxy LF (Line Feed). K muM NpuBAZNEXaT HEKOTOPHIE CHMBOJIB, HCIOMb-
3yeMpIe B KOMMYHMKAINOHHEMX IPOTOKOIax, HanpuMep CuMBOJI ONTBEDX IEeHNS rpue-
ma ACK (Acknowledge), mauana rexcra STX (Start of Text) u kouna nepegaun EOT (End
of Transmission). Ogmaxko ecnu Ber Timarensyo usyuure tabi. 6.7 (OTKpOBEHHO TOBODS,
370 HE CIIMUIKOM YBIIEKATENILHOE 3aHSTHE), TO VBUIMT @9 YTO B HEE HE BKJIIOUEHBI cIie-
nuansasie Kiasuy IBM PC. Hanpuwmep, Bu He Hafipere B tabn. 6.7 konoB QyHKIMO-
HAJIBHBIX KJIABUI MY KJIABKWINKW QUKCHPOBaHUS zmbg}s’ BOIO DPErmcTpa. Vnentnpuxa-
uMs TAKMX KIIaBMIU Npencranisaia ocolywo samauy nis paspaboTYMKOB KIIABUATYDHL
Gupmer IBM, ¥ OHM HAamIM HOBOJLHO MHTEDECHOS DElieHMe, Ha KOTODOM CTOMT OCTa-
HOBUTLCS TTIOgpolHee.





[image: image102.png]TaGmnaa 6.7. Cramnaproueii wabop cuumonos ASCIL

Crapuine 0 1 2 3 4 B 6 7
paspanst

Mnagune

paspage: 000 001 010 o1t 160 0 1o 1
[} 0000 NUL DLE se 0 @ P ?
1 2001 SOH bct ' 1 A Q a q
2 0010 STX DC2 » 2 B R b *
3 0011 ETX DC3 # 3 c s ¢ B
4 4100 EOT hle) $ 4 D T d t
5 o101 ENQ  NAK % 5 E u e u
6 o110 ACK SYN & 6 F v f [}
7 o BEL ETB s 7 G w g W
8 1000 BS CAN ( 8 H X h x
9 1001 HT EM ) 9 1 Y i y
A 1to iF suB . 1 z i :
B 01 vE ESC + ; K t k {
c 1100 FF FS . < L \ 7 |
D 1ot CR 68 - - ™M 1 m }
E o 50 RS . > N n ~
F un st us ’ ° [ - 3 DEL

Mpumessnne.

NUL ~ nyctol cunsmon (null) DL - sameputenne ceanca consk (data link escape)

SOH — mauanasaronoska (siart of heading) DC  — ynpasenne yerpotictaos (device conttol)

STX = nasano rexccra (start of text) NAK — otumxa nepenaur (negative acknowledge)

ETX — wonew texcra (end of text) SYN — XOTOCTRIE NAHMEIE CUEXDOHHO Repenadtt (synchronous

EOT — konew nepenasw (end of transmiission) idle)

ENGQ - sanpot nosrsepxnesys {enquiry} ETB — Kosen neperapaeMoro 6110k (end of ttansmission block)

- ACK ~ nomrmepxperne {acknowledge) CAN = orena cancel)

BEL — s5yxosof cursan {bell) EM ~ Koten Hocutens gatsbry: {end of medium)

BS - sosepar Ha opny nozmuio (backspace) SUB - nosctatonka (substitute)

HT  — ropusousanekan rabynsuna (horizontal tabulation)  ESC ~ npescpatuenvee (escape)

LF - repexof k howofi crpoke (line feed) £S5 — pasmennrens Gaiinos (file separator)

VT —seprwsansuas 1abynauns (vertical tabulation) GS  — pasmenmrens rpynn (group sepatator)

FF — nepexos  sosaft crpammte (form feed) RS~ pasneruress samised {record separator)

CR  — posspar kapemsu (cartiage return) US  — pasmemrer amenerton (umt separstor)

SO = swkamH pernerp (shift out) P~ npoben {space)

SI = mepxwsh perverp (hift in) DEL ~ ynanenus (detete)





[image: image103.png]TJIABA 9. MAKPOORPENEAEHRS

Makpoonpeenesus NonoGH NMOZAPOrPAMMaM M TPEICTaBIART coboi
”MMHU-TIDOCPAMMEI”, KOTODbIE MOXHO BCTABMSTL B HCXOOMBIE NPOFPaMMEI, NPOCTO
YKa3LBas MX HMEHa. B 31O TNIaBe Mbr PACCKAXNEM, KaK CO3NABATH MiKPOOTIDEAeTen s
1 Kak NoJib30BathCst MU B NPOrPAMMAX. 3arem MpI npencTaBuM 11860[) MONEe3IHBIX
MaKpOOMpexeeHuil H IOKaKEM, KaK 06pasoBars n3 HUX JubaucTex s Maxpoonpedene-
#uii. BoamoxHoCTh paGoOTH ¢ MaKpoonpeneneHusMi obecrieunnaerc:: MakpoaccemGe-
pom dupmst IBM (MASM); B Manonm Accemfiniepe He IpelyCMOTPEHO KX HCIOJIb3OBAHME.

9.1. BBEAEHHE B MAKPGORPENENEHHSA

Makpoonperesnenus npencraBndanT coboli NocnenoBaTenbHOCTD ONEpaTo-
DOB Ha AIBIKE acceMEIEPa (KOMaHR # NICEBIOONEPATOPOB), KOTOPHIE MOIYT HECKOMLKO
pa3 TosBHThCA B ftporpamme. [lonofHO mpoleRypaM MaKpOONPEAENeHHs HMeloT
umeHa. [locne Toro Kax MaKpOOIIpeNeNeHne 3a1aH0, ero HMA MOXHO MCNOIbL30BaTh B
HCXOMHON IPOrpaMMe BMECTO FOCNIEIOBATELHOCTH KOMAH,




[image: image104.png]CPABHEHME MAKPOOTIPENENIEHHNA H TPOUEANYP

XOTst H MaKpOOTIpENeNenHs, U NPOLENyDHl NPEJOCTABSIOT BOIMOKHOCTD
KPATKOJ CCHIIKY HA UYACTO HCNIONB3YEMYIo TIOCNIENOBATENEHOCTS KOMAHS, MEXKIY HUMH
cyutectByeT i pasanuie. Kokt KOMaRT NPOLERYPs BXOLAT B MPOTPaMMy ONHOKDATHO,
M MHKDOIIPOLIECCOP NepeaeT UM YNpaBlieHue (T. €. BhI3HBAeT UX KoMaHmo# CALL) mo
Mepe HeoBXONUMOCTH. HarpoTHB, KOE KOMaN/I MaKPOONpeLieNeH|st MOIyT BCTpedaTh-
€Sl B MPOrpaMMe HEOQHOKDATHO; ACCeMONep 3aMeHsieT KaxIoe YNOMHHAHHE MMEHU
MAKDOOTIPEeIeH s Ha T& KOMaH[IE, KOTODHE OO npexcraBnset. (lpyrumu ciosamu,
AccemGiep “pacumpsier” Makpoornpenenense.) CIENOBATENLHO, NPY MCIONHEHHH
TPOrPAMMsl MUKPONIPOLECCOP MCTIOJIHSET KOMAHI MAKPOOTPRNIEAEHUS ~HeoCpencT-
BEHHO”, He NEPEeNaBass yNpas/eHue B ADYroe MeCTo namati (UTO UMEET MeCTO hpH
UCMONb30BaHUA pouenypoit). Takum o6pa3oM, uMa MaKpoonpedeneHus npedcraens-
er coboil Qupexruay Accembaepa; OHO CAYXHT KOMaHNOH AcceMBiepy, a He MUKPO-
TPOLIECCopy.

Ilo cpaBHeHMIO ¢ MPOLETyPaMH MaKPOOTIDEIeSIeRIsT HMEHT TPH [IPeHMYLIeCTBa:

1. MaKpoOTpeneneHuss OuxOMuuHsl, 33 CUET MIMEHEHHS BXOIOHBIX I1apaMeTpoB
MaKDOONDEHENEHHS MOKHO HIMEHHUTS HE TONLKO OGBEKTH, KOTOPLIMH OHO MAHMMY k-
DYeT, HO ¥ BLINOJIHSAGMEIE HALl MMMy gelcTBus. HanpoTue, B cilyyae NPOLERYPsl MOKHO
M3MEHSITb TONFKO NepefaBaeMple eif NaHHEIe, YTo AeNAeT NPOLENyDs ropado MeHee
THOKHMH.

2. lipuMeHeHMe MaKpPOONpENENEHH BMECTO MPOLENYD YCKOPSET MHCTIONHEHne
NpOrpamMM, TaK KaK MHKDODOLECCOPY Re HANIO OTBIICKATHLCS KA BHINIONHEHHE KOMAHI
BbI30BA TIPOLIE/IY Db #t BO3BPATA U3 Hee.

3. MaKpoonpeneneHust MOXHO BBeCTU+B Gubiu0TeKY, K3 KOTOPOH NpPOrpaMMHCT
MOXET H3BJICKATh HX [IH COCTABNEHUH IPYTHX NPOrpaMM.

OHAKO HMYTO Re HaeTcs napoM. MaKpooTpeReIEHUA HMEIOT OCHOBHOI HEROCTATOK,
KOTOPOTO JIMIEHBI IPOLIGAY PHI: [IPit HX IPHMEHEHHH OGBEKTHEIE TPOTPaMMb! CTAHOBAT-
Cfl IVIMHHEE, MOCKOJIbKY MaKpOONpPENENeHNnsi PACIMPSIOTCS NPH KaXAOM UX RosBie-
HUY H NIaMSITh 3aM0IIHAETCS NOBTOPSVIUMAUCS [OCIIEROBATENBHOCTMM KOMAHT,

MAKPOOMNPEIEJIEHNS YCKOPSIOT MPOIPAMMHPOBAHHE

MaKpoonpeaenenust MoryT yckoputs Bawy paBory no rporpaMmuposa-
HUMI0 ¥ OTWIAIKE, a TAKXE MOTMQHKALIO MPOrpaMM, KOTOPAS MOXET [OHATOGHTLCS
priocniencteun. OW yckopsior Bamy paGory  no mporpaMMmpoBaHMio MOTOMY, UTO
JIOCTATOUHO OIMH a3 CO3JaTh MAKDOOTPENENIEHHE, a JATEM HM MOXHO NOMNB30BAThCS B
nporpaMMe Belofly, rme Ono Tpebyercs. Bmecro 3amamus OnpeneneHHON Tpymner
KoMaHn BaM ROCTATOUHO YKa3aTh TONBKO COOTBETCTBYl0lIee MaKpoonpenesnenue. (Tem
CaMEIM MAKDOOTIPEHENEH S NOXO0NH Ha NOANPOrpaMMEL. )

MaKpoonpenenesus MOTYT yckoputs Bauty paboTy mo oTnafKe, MOCKOMLKY HX
MOKHO CO30ABATh M OTAAKUBATE N0 OTHENsHOCTH. Jloene Toro Kax MaKpoonpeneneHue
OTNaxeHo, BaM yxe He Haj0 3ayMBIBATECSI Hall T€M, NPABWIBHO 11 paboTaeT 57a JacTb
TIpOrpaMMbl. Bl MOXETE COCPEROTOUHThCS HA MOUCKE O1HEOK B APYTHX €€ YaCTsX.

TlporpamMel, BKIOYAOMIHME MAKPOOTIDEIETEHIs,, OGEIURO NIErue YMTATh 1 OHHMATH,
A 370 3BAUMT, YTO MX Jierye u MomMbHuMpoBats. llpennonoxum, Hanpumep, uro Bam
TPEGYeTCs OUNCTHTL 3KDaH,  3aTeM MePeBecTH Kypeop B nesbii Bepxuuil yron. Ins
3TOr0 MOXKHO BOCTION,30BATHES CHIEAYIONEi| NOCNEROBATENLHOCTEI KOMAHIT:




[image: image105.png]BTU vOMaHAW DUUWAWT AKDaM

MOV CH,0 avare €o cTpoku O
MOV EL,0 3 v cTonsus ©

MoV DH,24
MoV DL,79

u cronsue 79

MOV AH,6 530487k PyHKUMW NPOKPYTKM BBEPX
MOV AL,O 304MCTUTE BECH oKpaw

MOV BH,7

INT  1OH sMuuMMpoBaTs Npepweanue Tuna 10

37U KOMaMAW MEPEMeWART KyPCOP 8 NESWA BEPXHMA YrOn dkpana

MOV DH,O 33agate cTpovy O

MOV DL,O 3w cronseu O

MOV AH,2 1304576 PYHKUNN MEQEMEWEHUA KYPCODA
INT  10H iMepemec T kypcop

Ho ecnn Bsl 3anapuTe 3TH MOCNENOBATENLHOCTH KOMAaHN KaK MaKpOOMpEeHeIeHus, To
JHOCTATOUHO GyHNeT yKaaaTh OnepaTopht

cLs $0uucTUTY axpant
HOME iMepemecTuTe KyPEOP 8 MCXxDAMYR MOSMLMG

Kax Bbl cuMTaere, KaKyio K3 3TUX NPOrPaMM JIerde NOHSTH MOCTOPOHHEMY UeToBeKy?
A KaKoit U3 HIX Brr.caMit XOTeNH Bbl 3aHATHCS, CKaXeM, CRYCTH WwecTh Mecsies?

Hakonel], MaKpoonpeneneHyst IenanT MoTHGHKAUMIO TPOrpaMMEr GONee NerKow.
CTOMT TONBKO M3MEHHTE MAKPOONPENENeHue # Accembrep aBTOMAaTHUECKH HCTIOJIB3YET
€r0 HOBYI0 BEPCHIO BCIOAY, I PaHbILIE HC.10/b30BANACH CTapast.

COCTAB MAKPOOIIPENENEHHNA

Kasmoe MakpoonpeneneHse UMeeT TPH YaCTH:

1. 3pzon0e0ic — ncepnooneparop MACRO, B nosjie METKH KOTOPOro YKAa3aHO nMMst
MaKpOOIpeNeneHns, a B MONe ofiepaHia — HeoGA3aTeNbHE CrucoK fopmanbHelx na-
pamerpos. B cnncke GOPManbHEIX TAPAMETPOB YKAIBIBAKTCS NEPEMEHHEIE — BXOIHBIE
TIapaMeTPhl, KOTOPHE MOXKHO HIMEHSITh TIPH KX IOM BEI30BE MAaKPOOIDETENeHHS.

2. Teno — moc/enoBaTeNbHOCTS ONEPaTopos Accembiepa (KOMaHI M NceBLoONEpa-
TOPOB), KOTOPEIE 3a(2K0T NEHCTBH, BHITTONHAEMBIE MAKPOOTIpEaeIeHIEM.

3. Konueaux — ncepmooneparop ENDM, koTopslif OTMeUaeT KOHEL Makpooripeaee-
nusa, Ecin Ber onycrure ncesnooneparop ENDM, to AcceMBiep BoimacT cooblieHRe 06
ommnbke End of file encountered on input file {oGrapyxen KoHen BXoIHOTO daitna).

Huxe npuseneso npocToe MaKpoONpeneNe e AN CIOKEHNs 3HAYeHUH pasMepoM
B LJI0BO:

ADD WORDS MACRO TERMI, TERMZ,SUM
MOV AX,TERML
ADD  AX, TERMZ
MOV SuM,Ax
ENDM

Inst AccemBnepa Seapazmuuno, uto ByIeT yKazaHo B KayecTBe ONEPaHROB MaKpoonpe-
IieNenNs; MMeHA DErHCTPOB, STUeiiKi TAMSITH WK HETOCPEACTREHHAIE 3HaueHns (KoHed-
HO, HEMOCPEHCTBEHHOE 3HAUEHNE HENb3s$ MCNOAbIOBATL B KauecTe omepaHpa SUM).
Ecnu oxOHUATENbHBN PEIYNbTAaT MMEET NONYCTHMYI0 GOpMY, To AcceMBep BHIIORHIET




[image: image106.png]BTU vOMaHAW DUUWAWT AKDaM

MOV CH,0 avare €o cTpoku O
MOV EL,0 3 v cTonsus ©

MoV DH,24
MoV DL,79

u cronsue 79

MOV AH,6 530487k PyHKUMW NPOKPYTKM BBEPX
MOV AL,O 304MCTUTE BECH oKpaw

MOV BH,7

INT  1OH sMuuMMpoBaTs Npepweanue Tuna 10

37U KOMaMAW MEPEMeWART KyPCOP 8 NESWA BEPXHMA YrOn dkpana

MOV DH,O 33agate cTpovy O

MOV DL,O 3w cronseu O

MOV AH,2 1304576 PYHKUNN MEQEMEWEHUA KYPCODA
INT  10H iMepemec T kypcop

Ho ecnn Bsl 3anapuTe 3TH MOCNENOBATENLHOCTH KOMAaHN KaK MaKpOOMpEeHeIeHus, To
JHOCTATOUHO GyHNeT yKaaaTh OnepaTopht

cLs $0uucTUTY axpant
HOME iMepemecTuTe KyPEOP 8 MCXxDAMYR MOSMLMG

Kax Bbl cuMTaere, KaKyio K3 3TUX NPOrPaMM JIerde NOHSTH MOCTOPOHHEMY UeToBeKy?
A KaKoit U3 HIX Brr.caMit XOTeNH Bbl 3aHATHCS, CKaXeM, CRYCTH WwecTh Mecsies?

Hakonel], MaKpoonpeneneHyst IenanT MoTHGHKAUMIO TPOrpaMMEr GONee NerKow.
CTOMT TONBKO M3MEHHTE MAKPOONPENENeHue # Accembrep aBTOMAaTHUECKH HCTIOJIB3YET
€r0 HOBYI0 BEPCHIO BCIOAY, I PaHbILIE HC.10/b30BANACH CTapast.

COCTAB MAKPOOIIPENENEHHNA

Kasmoe MakpoonpeneneHse UMeeT TPH YaCTH:

1. 3pzon0e0ic — ncepnooneparop MACRO, B nosjie METKH KOTOPOro YKAa3aHO nMMst
MaKpOOIpeNeneHns, a B MONe ofiepaHia — HeoGA3aTeNbHE CrucoK fopmanbHelx na-
pamerpos. B cnncke GOPManbHEIX TAPAMETPOB YKAIBIBAKTCS NEPEMEHHEIE — BXOIHBIE
TIapaMeTPhl, KOTOPHE MOXKHO HIMEHSITh TIPH KX IOM BEI30BE MAaKPOOIDETENeHHS.

2. Teno — moc/enoBaTeNbHOCTS ONEPaTopos Accembiepa (KOMaHI M NceBLoONEpa-
TOPOB), KOTOPEIE 3a(2K0T NEHCTBH, BHITTONHAEMBIE MAKPOOTIpEaeIeHIEM.

3. Konueaux — ncepmooneparop ENDM, koTopslif OTMeUaeT KOHEL Makpooripeaee-
nusa, Ecin Ber onycrure ncesnooneparop ENDM, to AcceMBiep BoimacT cooblieHRe 06
ommnbke End of file encountered on input file {oGrapyxen KoHen BXoIHOTO daitna).

Huxe npuseneso npocToe MaKpoONpeneNe e AN CIOKEHNs 3HAYeHUH pasMepoM
B LJI0BO:

ADD WORDS MACRO TERMI, TERMZ,SUM
MOV AX,TERML
ADD  AX, TERMZ
MOV SuM,Ax
ENDM

Inst AccemBnepa Seapazmuuno, uto ByIeT yKazaHo B KayecTBe ONEPaHROB MaKpoonpe-
IieNenNs; MMeHA DErHCTPOB, STUeiiKi TAMSITH WK HETOCPEACTREHHAIE 3HaueHns (KoHed-
HO, HEMOCPEHCTBEHHOE 3HAUEHNE HENb3s$ MCNOAbIOBATL B KauecTe omepaHpa SUM).
Ecnu oxOHUATENbHBN PEIYNbTAaT MMEET NONYCTHMYI0 GOpMY, To AcceMBep BHIIORHIET




[image: image107.png]MOACTAHOBKY ONEP2HMNOB 6e3 JHUHMX CNoB. Hanpumep, B OJHOM MECTE [pOrpaMMbl
MOYCHD CIOKHES COREPKUMOE IBYX HUEEK NAMATH ¢ TOMOUIBIO ONEPaTopa

ADD WORDS PRICE,TAX COST
BMecTo 3TOro oNeparopa AcceMBRep BCTaBHT B NPOTDAMMY CENYIOMIME KOMAHIbL:

MOV AX,PRICE
ADp AX,TAX
MOV COST,AX

A THE-TO B IPYTOM MECTE MPOTPAMMEI MOXKHO CTIONKHTD COUEPKMMOE NBYX PerHucIpoB,
YKa3ap Oneparop

ADD WORDS Bx,CX, DX

Ha 2107 pa3 AcceMGnep BCTABAT KOMAaHIbL

MOV AX,BX
ADD AX,TX
MOV DX, Ax

O6paTute BHUMaHME, 4TO TOPAINO NIErye MEPesaTh NAPAMETPE MAKDOORDEHENeHIo,
ueM npouenype. B cnyuae Makpoonpesenenus Brl pOCTe HABUPAETE MMS HADAMETDE, &
B cNyyae POLERY Dbt AQIUKHE! IEPECnarh 3HaUEHHE NapAMETPa B PETHCTP MMM sueitky
TaMATR.




[image: image108.png]Ta6mara 9.1. Hicemnootiepatopss Makpoaccembnepe

Tieespoonepatop Hasmanenne

Tleepnooneparops o6wero HasHaueHis

MACRO Gopar: maast MACRO [cmicok GopMaTsHbix apametpos]

ENDM
FlpuchanBaer st NOCTIELOBATELHOCT OMIEPATOPOB ATLIKS accemMBNeDa

Kaxaoe onperencie MACRO HOTKHO 3aRopllatscs fceBAOONSPATODOM
ENDM

LOCAL Pophtar: LOCAL [entcox ophansHbix napamerpor)
3acrapnner AcceMBAED coITats YHUKANBHO® HMA QNS KAKIOH METKY 1D
ek GOPMALHLIX [APAMETPOR M NOACTABWTG 370 WMA NPH KAKIOM
'BXOXCACHIN METH B PAaCLIHDEHHE MaKpOONpENeTernist





