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B nocne,nHHe rO,nbI 6om.woe paCnpoCTpaHeHHe B Mll OHRH npuo6
penH HHTeJ11IeKTyanLHble KOHTponnepbI KpeHTa KAMAK/1/, OCHOBaHHbIe 
Ha 6113e BOCLMHpl13p11,nHOro MHKpOnpoueccopa KP580HK80. MO.u;epHH3a
UMJI 3KCnepHMeHTanLHOrO o60py.u;oBaHHR H B03paCTaJOlQHe Tpe60BaHHR: 
K :P0poCTH HaKODJ1eHHR: .u;aHHbIX, B TOM qHCne H K He06xo)J;HMOCTH HX 
npe BapHTenLHOH 06pa60TKH, nOrHtleCKH Be.u;yT K pI13pa60TKe CHCTeM Ha 
6113 60nee MOlQHbIX WecTHa.u;QaTHPI13PR,nHbIX npouecCOpoB (HaH60nee 
qacro KP1810BM86), s4$eKTHBHoCTL KOTOpbIX no KpaiiHeH Mepe Ha nopR
.u;OK BbIwe. llOMHMO pI13pa60TKH HOBOH MHKponpoueccopHOH CHCTeMLI 
He06xo.u;HMO 06ecneqmL nonb30BaTenR B03MO)JCHOCTbIO cOCTasnRTL CBoe 
co6cTseHHoe nporpaMMHOe 06ecneqeHHe. OnHCblBaeMbIH Kpocc-acceM6nep 
ASM86.. n03BOnReT C03,1J;8B8TL nporpaMMbI .D;nJl MHKponpoueCCOpHbIX CHC
TeM, OCHOBaHHbIX Ha MHKponpoueccope KP1810BM86 (INTEL 8086/8088). 
TaK KaK acceM6nep ASM86•• HarmCaH Ha R3LIKe BASIC, OH MO)f(eT HcnonL
30BaTLCR noUR Ha nlO60H 3BM, o6na.u;womeA naMJITbIO He MeHee 40K. 

1. OBIllHE CBE.llEHHR 

llporpaMMa ASM86.. JlBnHeTCR Kpocc-acceM6nepoM .D;nR MHKponpo
ueccopa KP1810BM86, npuqeM .D;nR 06pa30BaHHR: KO.u;OB HHCTPYKUHH Tpe
6YIOTCR .u;sa HnH TPH npoxo.u;a TeKCTa nporpaMMbI. He06xo)J;HMOCTL TpeTbero 
npoxo.u;a Bbl3BaHa TeM, qTO MHeMOHHQeCKOe 0603HaqeHHe KOMaH.u; MHKPO
npoueccopa He Bcer.u;a n03BOnReT onpe.u;enHTL qHcnO 6aiiTOB HHCTpYKUHH, 
.u;o Tex nop, nOKa nOnHOCThIO He H)J;eHTHcIlHUMpoBaHbI ee onepaH.D;bI. OTclO.u;a 
TaK)f(e cne.u;YeT )J;nR nonb30BaTeJtJl Heo6xo)J;HMOCTh nocne.u;OBaTenLHO onpe.u;e
nRTL THn K8)f()J;Oro HcnOnL30BaHHOrO HnH KOCBeHHO a.u;pecOBaHHOrO onepaH
.u;a, HaXOMmerOCR B naMRTH. llporpaMMa ASM86.* c06nlO.u;aeT MHeMOHH
QecKoe 0603HaQeHHe HHCTflKUHH, BBe.u;eHHOe pa3pa60TquKoM MHKponpo
ueccopa  cIlHPMOA INTEL .31; HMelOTCJI nHWL .u;sa HCKnlOqeHHR: (CM. npH
nO)f(eHHe 1) • 

INTEL ASM86•• 
PUSH CerMeHTHbIH perHcTp PUSHS cerMeHTHbIH perHcTp 
POP -"  POPS -"-

KpoMe Toro, nporpaMMa ASM86•• He n03BOnJleT TpaHcnHpoBaTL HHCTpYK
UMH, BbIDOnHJleMbIe apHcIlMeTHqecKHM KonpoueccopoM INTEL 8087. 

AcceM6nep ASM86.* cIl0pMHPyeT OnTHMH3HpoBaHHbie 06'beKTHbIe 
KO.u;bI. 3TO 03HaqaeT, ~o BO BpeMR TpaHCnHpoBaHHR onpe.u;eneHHoH HHCTPYK

ftn"---' ........,lj ... ;;- \.
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n;HH nOCnenOBaTenLHO Bbl6HpaeTCH aapHaHT, 06nanaIOUUlH HaHMeHLmHM 
'llHcnOM 6aHTOB H Tpe6YWID;HH HaHMeHbmee BpeMH nnH HcnonHeHHH HHCTPYK
D;HH MHKponpon;eccOpoM. llonyqeHHble B pe3ynbTaTe acceM6nHpoBaHHH 
06'LeKTHble KOnLI He Tpe6yroT nanbHeHmeH 06pa60TKH nporpaMMaMH 
penaKTHpoBaHHH cBH3eH HnH 3arpY3KH. 3TO BneqeT 3a co60H 3Ha'IIHTenbHOe 
ynpOmeHHe pa60TLl C acceM6nepoM. COCTaBHOH qaCTblO acceM6nepa HBnHeT
CH nHanOrOBblH nOCTpo'IIHbIH penaKTop TeKcTa, n03BonHIOUUlH BBOnHTL H 
MOnHq,HD;HpoBaTL TeKCT nporpaMMbl. 

2. METKI1, )lAHHbIE, Tl1llbI OllEPAH)lOB 

AcceM6nep pa60TaeT C nBYMH THnaMH 06'beKTOB: MeTKaMH H naHHhl-
MH. 

MeTKaMH C'llHTaIOTCH BblpIDKeHHH, CTOHUUle nH60 B Haqane TeKCToBoH 
CTpoKH nporpaMMbl, nH60 onpenenHeMble nceBnOKOMaHnaMH EQUN, EQUF 
(CM. HH)I(e). OHH HcnonL3YIOTCH HCKnlO'llHTenbHO B HHCTPYKD;HHX THna JMP 
H CALL C HenoCpenCTBeHHblMH onepaHnaMH. CHMBonbl, CTOHUUle B Haqane 
TeKCToBoH CTpoKH HnH onpenenHeMble npH nOMOUUl nceBnoHHCTpYKD;HH 
EQUN, OTHOCHTCH K nepexonaM BHYTPH nOrHqeCKOrO aneMeHTa, B TO BpeMH 
KaK CHMBon, onpenenHeMbIH nceBnOHHCTpYKD;HeH EQUF, OTHOCHTCH K Me)!(
CerMeHTHblM nepexOnaM. 

)laHHble HBnHlOTCH nH60 KOHCTaHTaMH, nH60 nepeMeHHbIMH. KOHCTaH
Tbl npenCTaBnHIOTCH KaK B q,opMe necHTH'lHbIX HnH meCTmmu;aTepH'lHbIX 
(c HneHTHq,HKaTopoM H B KOHn;e qHCna) 'llHcen, TaK H B BHne MHeMOHIfII& 
CKHX HMeH, onpenenHeMbIX nceBnOHHCTpYKD;HHMH EQUB (nnHHoH B onHH 
6aHT), HnH EQUW (nnHHoH B nBa 6aHTa). llepeMeHHLle onpenenHIOTCH 
nceBnOHHCTpYKD;HHMH DB, DW, DD, DB%, DW%, DD%, KOTopbIe naIOT Heno
cpenCTBeHHO nnHHY nepeMeHHoH: onHH 6aHT, nBa 6aHTa (cnOBO) HnH qeTblpe 
6aiiTa (nBOHHoe cnOBO) COOTBeTCTBeHHO. 

llceBnoHHCTPYKn;HH DB, DW, DD onpenenmoT naHHhle, pa3MemeHHLle 
HenoCpenCTBeHHo B 6noKe MamHHHoro KOna nporpaMMbl, B TO BpeMH KaK 
nceBnOHHCTpYKD;HH DB%, DW%, DD% onpenenHlOT naHHble, KOTopble MorYT 
HaxonHTLCH B nI060M MecTe onepaTHBHoH naMHTH MHKponpon;eccopHoH 
CHCTeMbl. B KaqeCTBe onepaHnOB nceBnoHHCTPYKD;HH DB, DW H DD BblCry
naIOT Ha'lanLHble 3HaqeHHH nepeMeHHblx, a HX anpec onpenenHeTCH acceM6
nepoM BO BpeMH 06pa60TKH cooTBeTCTByromeH TeKcToBoH CTpoKH. B cny
qae nceBnoHHcTPYKD;HH DB%, DW% H DD % onepaHnbl Bcerna paccMaTpHBa
IOTCH B KaqecTBe meCTHann;aTHpa3PHnHOrO anpecHoro CMemeHHH B onpene
neHHOM nOrHqecKoM cerMeHTe. )laHHble MorYT BblcTynaTb B KaqeCTBe onepaH
nOB nlO60H HHCTPYKD;HH 3a HCKnlOqeHHeM HenocpenCTBeHHhlX onepaanoB B 
HHCTPYKD;HHX nepexona THna JMP H CALL. 

llpennonO)I(HM, lITO onepaHn HHCTPYKD;HH HaXOnHTCH B naMHTH H cno
c06 anpecan;HH He n03BonHeT OnpenenHTb ero THn (6aiiT, cnOBO, nBOHHoe 
cnOBO). B TaKOM cnyqae Tpe6YeTCH nOnOnHHTMbHaR HHq,OPMaD;HH. )lnH 
noro cny*aT aneHTHq,HKaTopbl %BYTE, %WORD, %DWORD, onpenenH-

lOID;He THn onepaHna: 6aiiT, cnOBO, nBOHHoe cnOBO COOTBeTCTBeHHO. 113Me
HeHHe CerMeHTHOrO perncTpa, Hcnonb3yeMoro B cnyqae KOCBeHHOH anpe
CaD;HH no' YMOn'IaHHIO, nOCTHraeTCH npH nOMOUUl HHCTPYKD;HH (npeQ>HKca) 
CS:, DS:, SS: HnH ES: (neTanbHOe OnHCaHHe CM. B 13/). 

3. WPMAT I1HCTPYKllI1A 11 llCEB)lOI1HCTPYKQI1A 

HHCTPYKD;HH H nceBnoHHCTpYKD;HH BBOnHTCH noCTpo'IHO. K~ 
CTpOKa HMeeT qeTblpe ceKD;HH. B nepayro ceKlJ,HW nOMern;aeTCH MeTKa MH
HOH no 6 3HaKOB. MeTKa non)I(Ha Ha'IIHHaThCH 6YKBOH. Bo BTOpylO ceKD;HIO 
BBO,D,HTCH MHeMoHlfllecKoe 0603HaqeHHe HHCTpYKn;HH HnH nCeB,D,oHHCTpYK
lJ,HH. TpeTbH H qeTBepTaR ceKD;HH 3 ape3epBHpoBaHbl nnH onepaanoB. MeT
KH, HHCTPYKlJ,HH H nepBblH onepaan pa3nenHIOTcH npo6enaMH. Me)l(,D,Y one
paH,D,aMH non)I(Ha 6bITb 3aIUlTaH. CHMBOnHqecKHe 0603Ha'leHHH ,D,on)I(HLl 
co6monaTb TaKHe )l(eorpaHHqetlHH. KOTopble 6bInH H8nO)l(eHLl Ha MeTKY. 
KpoMe Toro, B KaqeCTBe CHMBOnOB 3anpemeHo nonb30BaTbCH 3ape3epBHpo
BaHHblMH CHMBOnaMH, KOTopble 0603HaqaIOT, aanpHMep, perHcTpoBLle 
onepaHnL1. HYMepaD;HH CTpoK npoH3BO,D,HTCH aBTOMaTHqecKH. ,llnH HnnIOCT
paD;HH cnY~T cnenyroID;He npHMepbl HHCTPYKn;HH H nceBnoHHCTpYKD;HH: 

MeTKa MHeMOHHKa OnepaHn 1 Onepaan 2 

ORO 2000H 
NRCALL EQUN 2F70H 
FAJMP EQUF 1000H OFEOOH 

OFFSET DB% OFOOOH 
MOV CX OOFEH 

METKA1 ES: 
OR (BX)(DI)BETA • AX 

BETA DW 1 
DW 2 
DW 3 
CALL (BX)%WORD 

LOOPX LOOPNE LOOPX 
JMP FAJMP 
OUT DX AL 
TEST CH (BP)%BYTE 
END 

CnHCOK MHeMOHHqecKHX 0603HaqeHHH HHCTPYKD;HH MHKponpOn;ecco
pa KP1810BM86 H 3ape3epBHpOBaHHLlX CHMBOnOB npHBO,D,HTCH B npHno)l(e
HHH1. 
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4. IICEB.IlOI1HCTPYKQI1I1 

IIceB,AoHHcTPYKQHH ynpaBnRIOT pa6oToH acceM6nepa H n03BonRIOT 
npHCBaHBaTb onpe,AeneHHbIe aTpH6YTbI Hcnonb3yeMbIM CHMBonaM. 

nCeB,AOHHcTPYKlUfR ORG YCTaHaBnHBaeT a6conIOTHbIH a,Apec HaqaJ1a 
nporpaMMbI BHYTPH norHqecKoro cerMeHTa. IIceB,AoHHcTPYKUHR END ,Aon:>r<
Ha Cne,AOBaTb nocne nOCne,AHeH TeKCTOBOH CTPOKH nporpaMMbI, nO,l1,J1e:>r<a
meH TpaHCnRUHH. IIceB,ll;oHHcTPYKQHH EQUF, EQUN npHcBaHBalOT cHMBony. 
MeTKe a,!l;pec ,l1,J1HHOH 32 HnH 16 6HT COOTBeTCTBeHHO. B KaqeCTBe nepBoro 
onepaH,Aa nCeB,ll;OHHCTpYKUHH EQUF ,Aon:>KHO CTORTb WeCTHa,!l;uaTHpa3pR,A
Hoe CMemeHHe B nOrHqeCKOM cerMeHTe, B TO BpeMR KaK BTOPbIM onepaH
,ll;OM ,ll;on:>KHO 6bITb :>r<enaeMoe 3HaqeHHe cerMeHTHoro perHCTpa CS. KpoMe 
Toro, nCeB,AOHHCTPYKUHH EQUN H EQUF npHnHCbIBaIOT cHMBony aTpH6YT 
HenOCpe,ll;CTBeHHoro onepaH,Aa,l1,J1R HHCTpYKUHH nepexo,ll;a THna JMP H CALL. 
IIceB,ll;oHHCTPYKUHH EQUB, EQUW onpe,ll;enRIOT KOHCTaHTbI THna 6aHT H cno
BO COOTBeTCTBeHHO. I1x Ha3HaqeHHe OTnHqaeTCR OT Ha3Ha'leHHR cHMBonoB, 
Onpe,AMeHHbIx npe,ll;bI,!l;ymHM 06Pa30M, nlK KaK OHH 06na,!l;aIOT aTpH6YTOM 
,ll;aHHbIX KOHCTaHT• .IlaHHbIMH TaK:>r<e RBnRIOTCR 06'beKTbI, onpe,AeneHHbIe 
nCeB,AOHHCTpYKQIDIMH THna DB, DW, DD H DB%, DW%, DD%. KpoMe aTpH
6YTa ,l1,J1HHbI (6aHT, cnOBO, ,ll;BOHHoe cnoBo) OHH 06na,!l;aIOT TaK:>r<e aTpH6y
TOM nepeMeHHbIX. CHMBonbI %BYTE. %WORD H %DWORD MO:>r<HO C'IHTaTb 
nCeB,ll;OHHCTPYKUHRMH, TaK KaK OHH cny:>r<aT nHWb ,l1,J1R onpe,AeneHHR THna 
onepaH,Aa (6aHT, cnOBO HnH ,ll;BOHHOe cnOBO) B cnY'Iae KOCBeHHOH a,!l;peCauHH 
6e3 a,IJ;pecHoro CMemeHHR. 

CnHCOK nCeB,AOHHCTPYKUHH npHBO,ll;HTCR B npHnO:>KeHHH 2. 

5. PE.IlAKTOP TEKCTA 

BHYTpeHHeH 'laCTblO ASM86** RBnReTCR ,lJ;HaJ10rOBbIH pe,ll;aKTop TeKC
Ta. B pe:>r<HM pe,ll;aKTopa MO:>r<HO BXO,ll;HTb KOMaH,lJ;OH EDIT• .IlnR 06pa30BaHHR 
TeKCTOBoro cpaHna cny:>r<aT KOMaH,ll;bI CREATE H ADD. KOMaHAa CREATE 
CTHpaeT cO,Aep:>r<HMoe TeKCTOBoro 6ycpepa, B TO BpeMR KaK ADD npo,ll;on:>r<a
eT ,Ao6aBnRTb CTPOKH TeKCTa K y:>r<e cymecTByroIUHM. KOMaH,ll;a 
DELETE m I , m 2 n03BonReT YCTpaHHTb YllaCTOK TeKCTa nporpaMMbI Me)K,lJ;Y 
cTpoKaMH m I H m 2 • KOMaH,ll;a REPLACE m I , m ,lJ;aeT B03MO:>KHOCTb 3aMe2 
HHTb TeKCTOBbIe CTpoKH nporpaMMbl m I -i- m HOBbIM TeKCTOM. IIpH He062 
XO,ll;HMOCTH BKJIIO'IeHIDI YllaCTKa TeKCTa nepe,lJ; CTPOKOH MO:>KHO Bocnonb
30BaTbCR KOMaH,lJ;OH INSERT m. BbIBO,lJ; Ha 3KpaH AHCnneR Bcero TeKCTa 
HnH ero qaCTH, OrpaHH'leHHOH cTpoKaMH m I -:- m 

2 
npOBO,lJ;HTCR npH nOMOmH 

KOMaH,A LIST HnH LIST m I , m 2 COOTBeTCTBeHHO. BBO,A TeKCTa nporpaMMbI 
npeKpamaeTcR KOMaH,AOH *, B TO BpeMR KaK BbIXO,A H3 peiKHMa pe,AaKTopa 
TeKCTa npOH3BO,lJ;HTCR KOMaH,ll;OH BYE. 

CDHCOK KOMaH,lJ; pe,ll;aKTopa TeKCTa npHBO,lJ;HTCR B npHno:>r<eHHH 3. 

6. PABOTA C IIPOrPAMMOA ASM86** 

HaCTORIUHH pa3,ll;M nOCBRmeH rnaBHbIM 06pa30M 06Y'IeHmo nonb30Ba
TMR pa60Te C acceM6nepoM ASM86••, n03TOMY peKoMeH,ttyeTcR O,AHOBpe
MeHHO C 'ITeHHeM npoBo.Il.llTb Bce onepw:.um Henocpe,ll;CTBeHHO Ha SBM. 

IIpe,lJ;nonoiKHM, 'ITO Ha,IJ;O peWHTb cne,lJ;yromylO 3a,IJ;aqy: 'Iepe3 nopT 
C aApecOM EOH nO,lJ;KJIIO'IeH ,ll;aT'llHK, KOTOPbIH HHCPOPMHPYeT 0 He06xoAH
MOCTH BKJIIO'IeHIDI HnH BbIKJIIO'IeHHR YCTpOHCTBa, Coe,AHHeHHoro C MHKPO
SBM 'Iepe3 nopT C a,IJ;pecOM FFFOH. IIpe,AnonOiKHM, 'ITO 'llHcno "1"Ha Bbl
XO,Ae EOH 03HaqaeT- "BKJIIO'IIH YCTpoHCTBO B nopTY FFFOH", B TO BpeMR 
KaK 'llHcno "0" CHrHaJ1H3HpYeT 06paTHoe ,ll;eHCTBHe. BKJIIO'IeHHe HnH BbIKJIIO
'IeHHe YCTpoHCTBa 06eCne'IIHBaeTCR 3anHCblO B nopT FFFOH 'llHCM 52H HnH 
10H COOTBeTCTBeHHO. 

CTapT nporpaMMbl ASM86** npoBO.Il.llTCR nH60 KOMaH,lJ;OH GOTO 1000 
nH60 GOTO 1. IIepBaR KOMaH,ll;a 06ecne'lHBaeT TaK Ha3bmaeMbIH "rOpR'llHH" 
CTapT, C06nlO,Aa1OIUHH CTaTYC nporpaMMbI B MOMeHT ee nycKa, B TO BpeMR 
KaK BTopaa KOMaH,lJ;a peaJ1H3yeT "XOnO,ll;HbIH" CTapT - HHHUHaJ1H3aumo 
Bcex MaCCHBOB H nepeMeHHbIX, npH KOTOPOH nOTepRHa BCR paHee 3aHeCeH
Haa HHcpopMaUHR. IIOCKonbKY cne,AyeT Ha'IIHHaTb OTna,!l;KY nporpaMMbI 
C BBO,lJ;a ee TeKCTa B SBM, Ha6HpaeM GOTO 1 H BblDonHRIOIUHH KO,A CR 
(TonbKo npH Ha:>r<aTHH KJIaBHWH CR SBM 6Y,ll;eT HHTepnpeTHpoBaTb nlO6yro 

KOMaH,lJ;Y, 0 KOTOPOH B ,AaJ1bHCHWeM nOH,IJ;eT pe'lb). Ha 3KpaHe nORBnReT

CR KYPCOp #, HanoMHHaIOIUHH, qTO HaxO,AHMCR B peiKHMe rnaBHOro MeHIO 

ASM86•• H MO:>KHO BbI6HpaTb cne,lJ;YlOmylO KOMaH,tty: 

CREATE O'lHCTKa TeKCTOBoro 6ycpepa, 

EDIT nepexo,lJ; B peiKHM peAaKTopa TeKCTa; 

LOADT BBO,A TeKCTa nporpaMMbI C BHeWHero 3anOMHHaIOmero 


YCTpoHCTBaj 
LOADC BBO,A MaWHHHoro KO,Aa C BHeWHero 3anOMHHaIOmero 

YCTpoHcTBa; 
SAVET c6poc TeKcToBoH HHCPOpMaUHH Ha BHeWHee 3anOMHHa

IOmee YCTpoHCTBO; 
SAVEC c6poc MaWHHHoro KO,Aa Ha BHeWHee 3anOMHHalOmee 

YCTPOHCTBO; 
ASSEMBLE acceM6nHpOBaHHe; 
PRINTON nHCTHHr BO BpeMR acceM6nHpOBaHHR H,AeT Ha 3KpaH 

,lJ;HCnneR H Ha AQIIY; 
PRINTOFF - nHCTHHr H,AeT TonbKO Ha 3KpaH ,lJ;HCnneR; 
RETURN - B03BpaT B BASIC. 

TaK KaK KOMaH,Aa PRINTOFF ,lJ;eHcTByeT no YMOn'laHHlO, Ha6HpaeM 
CREATE 
EDIT 
H KYPCOp > HHcpopMHPyeT 0 TOM, 'ITO MbI nepewnH B peiKHM pe,lJ;aKTopa 
TeKCTa. .IlnR BBO,lJ;a TeKCTa cnYiKHT KOMaH,Aa ADD. .IleHcTBHe ,)TOH KOMaH
,ll;bI npHBO,AHT K TOMY, qTO B Ha'laJ1e TeKYmeH CTPOKH nORBnReTCR HOMep 
TeKCTOBOH CTpoKH (B HaweM cnY'Iae 1) H MeTKa - nOKa3bIBaeT, r,ll;e Ha 

4 
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3KpaHe nORBHTCR 3HaK, COOTBeTCTBYIOlll,HH Cne,lJ;YIOlll,eH HIDKaTOH KnaBHWe. 
TaK KaK nepBOH HHCTpYKlJ,HeH nporpaMMbI ,lJ;On:IKHa 6bITb nceB,lJ;OHHCTpYK
UHR ORG, KOTOPaR He Tpe6yeT MeTKH, HruKaTHeM KJlaBHWH SPACE nepeMe
CTHM YKa3aTenb B HaIJanO Cne,lJ;YIOlll,eH CeKlJ,HH - B ceKlJ,HIO MHeMOHHKH 
H BBe,lJ;eM nepBYID nCeB,lJ;OHHCTpYKlJ,HIO H, nocne npo6ena, a,u,pec, onpe,lJ;enR
IOlll,HH a6conIOTHoe nono)KeHHe nporpaMMbI B nOrHIJeCKOM cerMeHTe . .llanee 
BBO,lJ;HM ,lJ;PyrHe nCeB,lJ;OHHcrpyKlJ,HH, onpe,lJ;eJ1RIOlll,He HcnOnb30BaHHble CHM
BonhI H npo,lJ;On)KaeM BBO,lJ;HTh MHeMOHHIJeCKHe 0603HaIJeHHR HHCTPYKlJ,HH 
nporpaMMbI BMecre C HX onepaH,lJ;aMH. TeKcT nporpaMMbI 3aKOHIJHM nceB,lJ;O
HHCTPYKlJ,HeH END, CHMBonOM * BepHeMcR B pe)KHM pe,lJ;aKTopa TeKCTa 
H npH nOMOlll,H KOMaH,lJ;bI BYE, HaKOHelJ" B pe)KHM rnaBHoro MeHIO. Ha 
3KpaHe ,lJ;HCnneR BhICBeIJHBaeTCR npH 3TOM cne,lJ;YIOlll,aR KapTHHKa. 
CREATE 
EDIT 
ADD 

1 	 ORG 1000H 
2 PORT1 EQUB OEOH 
3 PORT2 EQUW OFFFOH 
4 OFF EQUB 10H 
5 TEST MOV DX,PORT1 
6 	 IN AL,DX 
7 	 CMP AL,l 
8 	 JZ GO-ON 
9 GO-OFF MOC AL,OFF 

10 OUT MOV DX, PORT2 
11 	 OUT DX,AL 
12 	 JMP TEST 
13 GO-ON MOV AL,ON 
14 	 JMP OUT 
15 	 END 
16 * 
BYE 
# 

TaK KaK MbI XOTHM npo,lJ;eMoHcTpHpoBaTb no B03MO)KHOCTH Bce BapHaH
TbI pa60TbI nporpaMMbI ASM86**, B TeKCTe TecTOBOH nporpaMMbJ Mbl 
CnelJ,HanbHO ,lJ;OnYCTHnH HeKoTopbIe oWH6KH: 

1. CHMBony PORT1 (cTpoKa 2) npHnHCaH THn 6aHTa, XOTR KOHCTaH
Ta, 0603HaIJeHHaR 3THM CHMBonOM, 3arpY)KaeTCR B .nanbHeHweM B weCTHa,u,
lJ,aTHpa3pR,lJ;HbIH perHCTp DX (cTpoKa 5). 

2. CTpoKa 9 cO,lJ;ep)KHT HenpasHnbHoe MHeMOHHIJecKoe 0603HaIJeHHe 
HHCTPYKlJ,HH nepeCbIJ1KH ,lJ;aHHbIX MOC Ha MeCTO MOV. 

3. CHMBon ON He onpe.neneH (cTpoKa 13). 
Tenepb Ha6HpaeM KOMaH,lJ;Y ASSEMBLE. Bo BpeMR nepBoro npoxo,lJ;a 

acceM6nep, CTpoR Ta6nHUY CHMBonOB, 3aMeIJaeT, IJTO CHMBon ON He onpe,lJ;e
neH H COOTBeTCTBeHHO BhI,lJ;aeT C006lll,eHHe: ON - undefined symbol. TaK 
KaK Ta6nHlJ,a CHMBonOB RBnReTCR HenonHoH, acceM6nep B03Bpalll,aeTCR 
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B rnaBHoe MeHIO. HcnpasneHHe oWH6KH 3 npOBO,lJ;HTCR Cne,lJ;YIOlll,eH nocne.no-
BaTenbHOCTblD KOMaH,lJ;: 
EDIT 
INSERT 4 
4 ON EQUB 52H 

5 	 * 
BYE 

nOcne HcnpaBneHHR oWH6KH 3 Ha6HpaeM CHOBa KOMaH,lJ;Y ASSEMBLE. 
Tenepb acceM6nep npaBHJ1bHO nocTpoHT Ta6nHUY CHMBonOB, o.nHaKO BO\ 
BpeMR BToporo npoxo,lJ;a 06HapY)KHT ,lJ;0 CHX nop He YCTpaHeHHbIe oWH6KH 

I 	 1 H 2 H ,lJ;aCT Cne,lJ;YIOlll,He 06'bRBneHHR: 
line 5 illegal data type mixing 
line 9 illegal operands or mnemonic 
HcnpaBneHHe C,lJ;enaeM Cne,lJ;YIOlll,HM 06pa30M: 
EDIT 
REPLACE 2,2 
2 PORT1 EQUW OEOH 

3 	 * 
REPLACE 10,10 

10 GO-OFF MOV AL,OFF 


11 * 
BYE 
EcnH 6Y,lJ;eM Tenepb TPaHCJ1HpOBaTb oTpe.naKTHpoBaHHhIH TeKCT, nonYIJHM 
Ha 3KpaHe ,lJ;HCnneR Cne,lJ;YIOlll,HH nHCTHHr: 

1 ORG 1000H 
2 PORT1 EQUW OEOH 

1000 
3 PORT2 EQUW OFFFOH 

1000 
4 ON EQUB 52H 

1000 
5 OFF EQUB 10H 

1000 
6 TEST MOV DX, PORT1 

1000 BA EO 00 
7 IN AL,DX 

1003 EC 
8 CMP AL,l 

1004 3C 01 
9 JZ GO-ON 

1006 74 09 
10 GO-OFF MOV AL, OFF 

1008 BO 10 
J 11 OUT MOV DX, PORT2 

100A BA FO FF 
12 OUT DX,AL 

'I 
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MHeMOHH'leCKOe 0603Ha'leHHe HHCTpYKUHH 
MHKponpoueccopa INTEL 8086/88. 

0603HaIJeHHe perHcTpoBblX onepaH,lJ;oB 

100D EE 
13 JMP TEST 

100E E9 EF FF 
14 GO-ON MOV AL,ON 

1011 BO 52 
15 JMP OUT 

1013 E9 F4 FF 
16 END 
OK 
# 

BHWiO, lITO nocne KIDKnOH CTpoKH TeKCTa cne,ll,YeT a6comoTHhIH a.Il.pec 
HHCTpYKUHH B nOrl!'leCKOM cerMeHTe, a TaK)I(e MaIllHHHhIH KO,lJ;, COOTBeTCT
BYJOIQHH MHeMOHH'leCKoMY 0603Ha'leHHIO HHCTpYKllHH H Ha60py onepaH
,Il,OB. Becb acceM6nHpOBaHHbIH MO,lJ;ynb npOrpaMMbl XPaHHTC.fI no 6aHTaM B 
3HaKOBOM MaCCHBe m$ Hero ,Il,nHHa YKa3aHa B nepeMeHHOH "counter" HnH 
"counter + 'lHcno 6aHTOB nocne,ll,HeH HHCTPYKQ,HH" B 33BHCHMOCTH OT 'lHcna 
npoXO,ll,OB, C,Il,enaHHblX acceM6nepoM (,lJ;Ba HnH TpH COOTBeTCTBeHHO) *. 

B KOHll;e MO)I(HO C6POCHTb )l(enaeMYlO HH$opMauHIO Ha BHeUlHee 3anOMH
HaIOmee YCTpoHCTBO (SAVET, SAVEC). 

7. 3AKmotIEHI1E 

ODHCaHHbIH acceM6nep ASM86** n03BOn.fleT OTna)I(HBaTb nporpaMMbI, 
HanHCaHHhle Ha nonHOM acceM6nepe MHKponpoueccopa INTEL 8086/88, 
MHHy.fI BeCbMa CnO)I(HbIH H ,lJ;OBonbHO He06bl'lHblH .fI3hlK acceM6nepa $HPMbI 
INTEL/3/. OH cnY)l(HT npoMe~TOq}{hIM 3BeHOM ,Il,n.fl nonb30BaTeneH, H,lJ;Y
InHX OT nporpaMMHpOBaHH.fI MHKponpoueccopa 8080A HnH ,lJ;PyrHx BOCbMH
pa3p.fI,!J;HbIX MHKponpoueccopOB K nporpaMMHpOBaHHIO MHKponpoueccoPOB 
IllecTHa.Il.uaTHpa3P.fl,!J;HblX. HanHCaHHe nporpaMMhl ASM86** HMeHHO Ha 
.fI3bIKe BASIC n03BOn.fleT npHMeH.fITb ee Ha BeCbMa 60nbilloM Kpyre 3BM, 
B TOM 'lHcne Ha MHKpo3BM. O,lJ;HaKO npH HcnOnb30BaHHH TonbKO HHTep
npeTaTOpa .fI3hlKa BASIC nporpaMMa 6Y,Il,eT pa60TaTb BO MHoro pa3 Me,ll,neHHee, 
'leM cooTBeTcTBYlOInHH ee BapHaHT, HanHCaHHhIH Ha acceM6nepe. 

B 3aKnlO'leHHe aBTop BblP~eT 6naro,ll,apHocTb n.lfit:)I(eKY. H.A.BoH'l
OCMonoBcKoH, B.T.CH,Il,opoBY, n.tIanoYHY 3a nOMOmb Ha OT,lJ;enbHhIX 3Ta
nax pa60ThI. 

* B cnyqae, eCJIH acceMooepy HYJlCeH TPeTHH IlPOXO,n, BbI,Il;aeTCH ,nsa !IHCTHHra 

IlO,ll;PfI,ll;, H3 HHX TO!IbKO BTOPOH HB!IHeTCH IlO!IHbIM. 
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AAA 
CLD 
DAA 
LOCK 
POPF 
SCASW 
WAIT 
SS: 
JCXZ 
JNA 
JNGE 
JNZ 
JZ 
INT 
NEG 
PUSH 
SAL 
RCR 
ADD 
TEST 

.AX 
SI 
AH 
SS 

ORG 


DB 


llpl.Lfl,OJICeHUe 1 

CLC 
CWD 
LARF 
NOP 
SCASB 
STOSW 
CS: 
JBE 
JLE 
JNG 
JNS 
JS 
LOOPZ 
MOL 

POPS 
SHL 
RCL 
ADC 
SUR 

BP 
BL 
CS 

A.AD 

CLI 
DAS 
LODSB 
PUSHF 
STC 
XLAT 
DS: 
JE 
JNAE 
JNL 
JO 
LOOP 
RET 
NOT 
PUSHS 
SHR 
ESC 
AND 
XOR 

CX 
DI 
CH 
DS 

AAM 
CMC 
HLT 
LODSW 
RET 
STD 
REPNZ 
JA 
JG 
JNB 
JNLE 
JP 
LOOPE 
DIV 
DEC 
LEA 
SAR 
IN 
CMF 
JMP 

DX 
AL 

DH 

AAS 
CMPSB 
INTO 
MOYSB 
INTR 
STI 
REPN 
JAE 
JGE 
JNBE 
JNO 
JPE 
LOOPNE 
IDIV 
INC 
LDS 
ROL 
OUT 
OR 
CALL 

BX 
CL 
BH 

CBW 
CMPSW 
I RET 
MOVSW 
SARF 
STOSB 
ES: 
JB 
JL 
JNE 
JNP 
JPO 
LOOPNZ 
lMUL 
POP 
LEa 
ROR 
XCHG 
SBB 
MOV 

SP 
DL 
ES 

llpUllOJICeHUe 2 
nCeB,lJ;OHHCTPYKUHH acceM6nepa ASM86** 

EQUF EQUN EQUB EQUW 

DW DD 
 %BYTE "WORD 

%DWORD am DB% DW% DD% 
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IIpu.n.oJlCeHue 3 
MeHIO acceM6JIepa ASM86.. 

CREATE EDIT LOADT LOADC 

SAVBT SAVEC ABSEMllLB PRIHTOli 

PRlNTOPP 	 RETURN 

LIST 	 DELETE REPLACE INSERT 

mE 	 ADD 

nHTEPATYPA 

1. Cullopoa B.T., CuRaea A.H., lIYJlHH H.H. OHRH, P10-12S1. ,lly6Ha, 1979. 
2' MCS-86 User's Manual. Intel Corporation,197S. 
3. MCS·S6 Macro Aa8embly Language Reference Manual. Intel Corporation, 1979. 

PYKonlfCb nocTynlfJIa B lf3,naTeJIbCKlfH OT,neJI 
22 ,neKa6pa 1986 mona. 

HET JIM npOEEJlOB B BArnER EMEJlJ1OTEKE? 

By MOlKeTe nOJlY'IItTb rio nO'ITe nCpC'IHCJlCHHble HHlKe KHKrll, 

eCJlH OHII H~ tiblJlII 3aKa3aHY paHee. 

.112-82:-568 	 TpYAW COBe~aHHR no HccneAOBaHHR~ 8 05naCTM 
penRTHBHCTCKOM RAepHoM ~H3HKH. Jly6Ha. 1982. 1 p. 75 1(. 

TpYAW COBe~aHHR 	no KonneKTHBHWM HeTOAaM.119-82-66" YCKopeHHR. Jly6Ha. 1982. 	 3 P. 30 1(. 

A3.,.-8Z-70" 	 TpYAW IV IlelKll),HapoAHoH WKOnw no HeihpoHHoM 

~H3HKe. Jly6Ha. 19B2. 5 P. 00 '1(. 


.1111-83-511 	 Tp),AW cooe~aHHA no CHCTeMaM H HeTOAaM 

aHanHTH~eCKHX eW~HcneHHH Ha 38M H HX npHHeHeHHD 

8 TeopeTH .. eCKoH ~H3HKe. J!y6Ha. 198z: 
 2 p. 50 IC • 

.117-83-6"" TpYAW HelKllYHapoAHoA wKonw-CeMHHapa no ~H3HKe 
TR*enwx HOHoe. AnYWTa. 1983. 6 p. 55 1( • 

.liZ. 13-83-689 	 TpYAW pa60..ero COBe~aHHR no np06neHaM H3ny .. eHHA 
H AeTeKTHPQBaHHR rpaaHTaqHoHHwx BonH •.JlyoHa. 1983. 2 P. 00 K • 

.1113-8"-63 	 TpYAW XI He*A)'HapoAHoro CHMn03HYMa no 
RAepHoH 3neKTpOHHKe. 6paTHcnaaa. It p. 50 K. 
~exocnoaaKHR. 19B3. 

.Il2-8~-366 TpYAW 7 HelKllYHapoAHoro COBelllallHII no np06neMaM 
KaaHTOBoM TeopHH nonA. AnYWTa. 198,.. It P. 30 K. 

AI.Z-8"-599 	 TpYAW VII He*AYHapoAHoro ceMHHapa no npooneHaM 
~H3HKH eWCOKHX 3HeprH~. Jly6Ha. 198,.. 5 p. 50 K. 

\ AI7-B~-B50 	 TpYAW WMelKllYHapoAHoro CHMnD3HYHa no H30paHHwM 
np06neHaM CTaTHCTH~eCKOK MexaHHKH. Jly6Ha,198,.. 
12 TOMal . 7 P. 75 1< • 

.Ill0.ll-M-8IB 	 TpYAW V He*AYHapoAHoro coaelll3HHR no npo· 
6neHaH.MaTeMaTH4eCKoro MOAenHpooaHHR, npo
rpaMMHpOBaHHO H HaTeHaTH4eCKHM HeToA~H pewe
HHR ~H3H4eCKHX 3aAa~. JlyGHa. 1983 3 p. 50 1<. 

TpYAW IX BceCOO3Horo coselllaHHR no YCKopHTenRM 

3apR*eHHWX 4acTHq. Jly6Ha, 198~ 12 TOMal 13 p.50 K. 


AIf-8S-,;B51 	 TpYAW HC~AYHapOAHOK WKonw no CTpYKType 
RApa, AnywTa, 1,85. 3 p. 75 K. 

AII-8S-791 	 TpYAW MC~AYHapoAHoro COBelllaHHR no aHanHTH4eCKHM 

BW4HcneHHAM Ha 3BM H HX npHHeHeHH~ B TeopeTH4e

CKOK ~H3HKe. AyoHa,1985. If p. 


AI3-8S-793 	 TpYAW xn MC*AYHapoAHoro CHMn03HYMa no AACPHOH 

3neKTpOHHKe. Jly6Ha 1985. If p. 80 K. 


3aKd3Y Ha ynoMRHYTYe KHHrH MorYT 6YTb.HanpaSneHY no anpecy: 
101000 MocKsa. tnaSnOQT3MT. n/a 79 
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TEMATMqECKME KATErOPMM llYBnMKAUHA 

OB~E~HHEHHOrO MHCTMTYTA ~PHYX 
MCCJIE~OBAHMA 

MH.QeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaA ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaA ~H3HKa BWCOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaA He~TPOHHaA ~H3HKa 

4. TeopeTH4ecKaA ~HSHKa HHSKHX 3HeprH~ 

5. HaTeMaTHKa 

6. RAepHaA cneKTPOCKOnHA H paAHOXHMMA 

] • • H3HKa TA*enWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

IU, ABTOMaTH3a~HA oopaOOTKH 3KCnepHMeHTanbHWX 
AaHHwx 

11. 8W4HCnHTenbHaA MaTeMaTHKa H TeXHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHA TaepAWX Ten H *HAKOcTe~ 
AAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaA ~HSHKa AAePHWX peaK~H~ 
npH HH3KHX 3HeprHAX 

16. ~03HMeTpHA H ~H3HKa 3a~HTW 

1]. TeopHA KOHAeHCHpOBaHHOrO COCTOAHHA 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHH~ 
B CMe*HWX o6nacTAX HayKH H TeXHHKH 

19. DH~H3HKa 

~I 

I 

roHC 3. 
ASIC86•• - xpocc-acceM6nep JUJJI MHKponpoQeccopa 
ICP1810BM86 (INTEL 8086/8088) 

Pll-86-8271 

Paspa6oTaa xpocc-acceM6nep JUJJI MHxponpoQeccopa KP1810BM86 
COCTUHOA UCTioiO KOTOporo IIBnlleTCII peA&KTOp TeKCTa. ,lln11 reHePHpoBa 
HHII o6WJCTHhiX KOAOB He Tpe6yJOTCII nporpaMMI>I THna peA!liCTOpa CBII3eii 
HnH 3&rpy3KH. nocxon•xy acceM6nep uanHCaH Ha 113biKe BASIC, HM MO)KHO 
DOnNOBaTJaCII Ha 3BM pa3HWX THDOB. 

Pa6oTa BbiDOnHeHa B na6opaTOpHH RAepHbiX npo6neM OHRH. 

Coo6UleHHe 06.eJU~HeHHoro HHCTHTyra JrAepHwx HccneAoBaHHii • .llyfiHa 1986 

nepeBOA O.C.BHHOrpa.noBOH 

HonaZ. 
ASM86 .. -Cross Assembler for KR1810VM86 
(INTEL 8086/8088) Microprocessors 

Pll-86-82'71 

A cross assembler with dialogue editor supporting the full 
INTEL 8086/8088 microprocessor instruction set is described. To generate 
definitive machine codes neither loader nor linkage programs are required 
The BASIC programming language makes possible to use the assembler on 
various types of computers. 

The investigation has been performed at the Laboratory of Nuclear 
ProbleiDI, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


