[lporpamMmmMunpoBaHue Ha A3blKe
accembnep
(Assembler)



1) CTpyKTypa KOMaHA accembnepa.

A3bIK NnporpaMmmmpoBaHnAa Handonee NOJsIHO YYUTLIBAKOLWMA OCOOEHHOCTH
"poaHoro" Mmmkponpoueccopa n cogepxaimm MHEMOHUYEeCKue 00603HavYeHuns
MaLWMHHbIX KOMaHA Ha3biBaeTca Accembnepom. [porpamma, HanucaHHas Ha
Accembnepe HasblBaeTCs MCXOOHOM nporpammon. [lanee octaHOBUMCH HaA BeEpCUM,
Ha3biBaeMoun Typbo Accembnep.
PaspaboTka nporpammbl Ha Accembriepe COCTOUT U3 CreayroLLnxX 3Tanos:

1) CocTaBneHue anropntMma B Buae 0rnok-cxembl UK CTPYKTYPHOro OnucaHus,

2) Beog B 9BM Tekcta ncxogHou nporpammbel PROG.ASM ¢ nomoLubio pegakropa
TekcToB. Imss PROG MOXeT ObITb Npon3BonbHbIM, a pacumperne ASM - obsizaTenbHo,

3) Nepesoa (TpaHcnAuMA nnn accemonmpoBaHne) NCXOQHOW NporpaMmmbl B
MaLlMHHbIe Koabl ¢ nomoLlbto TpaHcnatopa TASM.EXE. Ha atom atane nony4daetcs
npomexyToyHbin npoaykt PROG.OBJ (06bekTHbIN KoA). BbisiBNeHHbIe Npu 3TOM
CUHTaKcmn4deckne n opdorpacdunyeckme owmbkmn ncnpaBnaoTcs NOBTOPOM

4) MNMpeobpazoBaHune ¢ nomoLbto nporpammbl TLINK.EXE o6bekTHOro koga
PROG.OBJ B BbinonHumbIn Kog PROG.EXE nnn PROG.COM.

5) BbInonHeHne nporpaMmmbl U ee oTnagka HaudmHas ¢ n.1, ecnu BCTPETUNNUCH
norn4yeckne owmnobku.



TekcT nporpaMmmbl Ha Accembnepe coaepXuT criegyrolime onepauuu:

.a) KOMaHAbI UITU UHCTPYKLUM,

.6) AMpPEKTMBLI UNU NceBaAoOONepaTopbI,

.B) onepartophbil,

..r) npegonpeaeneHHble UMeHa.
Henctems 06ycnoBneHHble onepaumsimmn nepedncrneHHbiMm B Nn.6,B,r BbINOMHAKOTCA Ha 3Tane TpaHcnauuu, T.e.
ABNAKTCA kKomaHgamn Accembnepy. Onepaumm, HasbiBaeMble KOMaHAaMM U UHCTPYKUMSMW BbIMOMHAKOTCSA BO
BpeMS BbINOSIHEHNA NPOrpamMmsl, T.e. ABMSOTCA KOMaHA4aMu MUKponpoLeccopy.MHCTpyKumus 3anncbiBaeTcA Ha
OTAENbHOWN CTPOKE M BKMNIOYAET A0 YEThIpeX Nonen, HeobssaTenbHble N3 KOTOPbIX BblgeneHs! [ 1:

[MeTKa:] MHEMOHHUKA KOMaH/]Ibl [onepana(b1)] [;KOMMeHTapui|

MeTka unu cumBONMYECKUnN agpec- YyCroBHbIN agpec onepauuu.

MHeMoOHuUKa - cokpaweHHoe ob6o3HavYeHue kopa onepauum (KOIM) komanabl, Hanpumep MHeMoHrka ADD o603Ha4aeT cnoxeHue
(addition).

Onepangamu MoryT 6bITb SBHO UM HESIBHO 3aaBaeMble ABOUYHbIE HAOOPbI, Ha4 KOTOPbIMU Npon3BoaaTca onepaunn.OnepaHabl
NpuMBOOATCA B OAHOM M3 YETbIPEX CUCTEM CHUCIIEHUNA N OOIMKHbI OKaHYMBaTbcs cumeosiom b(B), o(O), d(D), h(H) ansa 2, 8, 10 nnn 16-
HOW cucTeMbl cuncneHus.. K wectHaguatupuyHomy ymncny gobaesnsieTcsa crnesa Hofb, €Cn OHO HadYnHaeTCs ¢ ByKBbI.



Cuctema KkoMaHg MOXeT ObITb KraccndpumumpoBaHa no TPEM OCHOBHbIM
Npu3HaKkam -
OnHa KoOMaHAabl NI YKUCNo 3aHMMaeMbIX ero banToB,
dyHKUMOHaNbLHOE Ha3HavyeHne n
cnocob agpecauun.
Ona MIN 1810BM86 (8086) komaHaa 3aHMMaET OT 04HOro 4o WwecTn 6anToB.
[lepBbIiM BanTOM KOMaHObl BCerga siBAAeTCA Ko onepaunu, HanpmuMep Kog
komaHgbl INT XXh paseH CD(HEX).
[To doyHKUMOHAIbHOMY MPU3HaKy X MOXHO pa3dunTb Ha NATb 6oMbLUKMX rPpynmn:
1. KOMaHAbl NepecbINIKN AaHHbIX,

2. apnchmeTnyecKue KoMaHAbl,

3. normyeckue KomaHAabl,

4. KOMaHObl NepexoaoB U

5. KOMaHAbl ynpaBreHus.

CyLwecTByeT NATb OCHOBHbIX CNOCOO0B aapecauyunn:
peructpoBas,
HernocpeAcTBeHHas,
npsamMas,
KOCBEHHasi U
CTeKoBasl.
BonbLWKMHCTBO OCcTanbHLIX CNOCOOOB agpecaunmn ABsaAOTCA KOMOMHaALNSAMN UNK
BUOOU3MEHEHUAMN MNEPEYNCNEHHHbIX.



B nepBom criyyae onepaHa(bl) pacnonaraloTcs B permcrpax MmkpornpoLleccopa
(MIT), Hanpumep no komaHae MOV AX,CX nepecbinaetcs cogepxumoe CX B AX.
[lpn HenocpeacTBEeHHON agpecaunm onepaH pacnonaraeTcsi B naMmsTin
HenocpeacTeeHHO 3a KOI, nHctpykuma MOV AL,0f5h sanuceiBaeT uncro 245(f5) B
pernctp AL.

B cny4yae npsamoun agpecauun 3a KOI'l cnenyet He cam onepaHf, a agpec s4enkm
namaTy UM BHELLHEro yCTponcTBa, Hanpumep komaHaa IN AL,40h BBoguTt 6anT gaHHbIX
N3 BHELLHEero ycTponctea ¢ agpecom 40h.

KocBeHHaa agpecaumnsa OTriM4aeTcsa OT PErMMCTPOBON TEM, YTO B PETNCTPE XPaHUTCS
agpec onepanga, T.e. no komaHge MOV AL,[BX] B akkymynaTtop al 6yaet 3anncaHo
4YMCNO U3 AYEUKN NaMATU C agpecoM, XpaHawmmea B peructpe BX.
CTtekoBas aapecaumsa npon3BoauUTCs K onepaHgam pacrnosfioXXeHHbIM B obnacTu
namMaTn, Ha3blIBAEMOW CTEK.



2). CTpyKTypa nporpamMmbl Ha accembrnepe.
[lporpamma, HanncaHHasa Ha acceMbriepe, COO4ePXUT criegyrowme
komroHeHTbl: ONEPATOPbLI, MPEOOMNPEANENEHHLIE MMEHA, ONPEKTUBbI
N KOMAH[bI.

1. MPEQOINPELOENEHHBIE MMEHA
$ - nporpammHbIN cyeTumk. OTMeYaeT TeKyLMii agpec B TEKYLLEM CErMEHTE.
@data - agpec Hayana cermeHTa JaHHbIX.
mov ax,@data
mov ds,ax;

B CErMeEHTHOM pernctpe DS Tenepb agpec cerMeHTa AaHHbIX.
??date, ??time, ??filename - 3T MMeHa BO BpeMsl TpaHCNSALUN 3aMEHSIOTCS,
COOTBETCTBEHHO Ha Tekywine garty, spems u nms gpamnna B gpopmare ASCII.
2 OMNEPATOPDI
1. () - ckobkn, onpenenaArT NOPAAOK BbIYUCIIEHUN
2. [1 - Hanpumep [BX] o3Ha4yaeT coaepXmmoe a4enkm namaTm ¢ agpecom B
peructpe bx. lNpnsHak KOCBEHHOM aapecaLun.

3. +, -, *, [ - onepatopbl CIIOXEHNSA, BbIYMUTAHUSA, YMHOXEHUSA N OENEHUS.
mov ax, (2*3 +8/2) - 2; B pernctp ax dyaet nomMmeLeHo Yymcno 8.

4. MOD - geneHue no moaynto. [JaéT ocTaToK.




5. SHL,SHR - caBur onepaHaa Breso, Brnpaso.
mov si, 01010101b SHR 3; B peructp Sl 6yaet 3arpyxeHo 4uncno 0Ah
(00001010).
6. NOT - nobutoBasa nHeepcus.
7. AND,OR,XOR - onepauuu
mov dl, (10d OR 5d) XOR 7d; (dl) byaet paBHo 8.
8. : - nepeHa3Ha4yeHne cermeHTa.
mov dl,[es:bx]; nomecTuTb B dl 6anT gaHHbIX U3 cerMeHTa €S U OTCTOALWMN OT
ero Havana Ha (bx) 6anToB (cmeLlleHue).

9. OFFSET - onepatop nosnyyeHna cMeLleHns agpeca OTHOCUTENbLHO Havana
cermeHTa (TO eCTb KonnyecTtsa 6anToB OT Hadana cermeHTa ao
naoeHTudukaTopa agpeca).
mov bx, OFFSET table
OUPEKTUBDbI (NMCEBOOOIEPATOPBI)

1. : - onpenensieT Onn3kyo MeTKY (B Npedenax cCermeHTa).

2 . = - npuceanBaeT CUMBOJSINYECKOMY MMEHWN 3HAYEHME BblPaKeHus..

3. .CODE - onpegensieT Ha4arno KogoBOoro cermeHTa, TO eCTb CErMeHTa, rae
pacrnonaratoTcs Koabl NporpamMmbil.

4. .DATA - onpenensaert Ha4yano cermeHTa AaHHbIX.

5. DB,DW - anpekTtuBbl pe3epBupyroime oguH nnmn Heckonbko 6antos: DB, nnu
OJHO UIMN HECKOrbKo crios: DW.



6. END - o603Ha4aeT KoHeL nporpamMmmbil.
7. ENDM - okoH4aHne 6noka nnn makpoonpeaeneHus
8. ENDP - o60o3Ha4aeT KoHeL, noanporpamMmbi.
9. EQU - npucBanBaeT CUMBOSIMYECKOMY UMEHU UIN CTPOKE 3HAYEHME
BbIpaXKeHUS.
10. LABEL - onpenenset MeTky COOTBETCTBYHIOLLENO TUNA.

11. LOCAL - onpegendeTr METKN BHYTPU MakpoonpeaeneHnin Kak fiokasribHble u
B Ka)XXOM MaKpopacLlMpeHN BMECTO HUX accemMbnep BCTaBnaeT YHUKarbHble
mMeTkn: ??7XXXX, rge XXXX = (0000...FFFF)h. MNouyemy ??XXXX ? [la notomy
YTO HUKOMY HEe OOIMKHO NPUNUTK B rOfIOBY Ha4YMHATb CUMBOSINYECKOE UMS C 77, 1
TPaHCNATOP CMESI0 MOXET reHepupoBaTb METKM He BOSACH COBNageHUN.

12. MACRO - 3agaet makpoornpeaeneHue.

Swap MACRO a,b; a,b - napameTpbl Makpo (14eUKU NamMATH)
mov ax,b;aqaHHOe MakpooonpeaeneHue NO3BONAET Aenartb
mov bx,a;00MeH AgaHHbIMN MeXAy AYeMKamMu namMmsaTun, B
MoV a,ax;oTnn4me ot KomaHabl xchg ;
mov b,bx;Henb3sa mov a,b;

ENDM

BbI30B 3TOro Makpoca nNpon3BoanTCs KOMaHOon: Swap m,n



13. .MODEL - onpegengdet pasmep namaTy Nod AaHHblE N KOA NMPorpamMmmel.
.MODEL tiny;nog nporpammy,faHHble N CTEK OTBOAUTCSH OANH OOLLNIA CErMEHT
(64 Kb).

14. PROC - onpenensiet Ha4yarno nogporpamMmmeil.

Print PROC NEAR
;34eCb KOMaHAbl NnoANporpaMmMb|

Print ENDP

call Print;BbiI30B nognprpammobil.
15. .STACK - onpepnensieT pasmep cTeka.
STACK 200h; BblaensaeTt 512 6antoB ans creka.
16. .RADIX base - onpegenser cucrtemy cymcrieHmsa no ymondaHuto, rae base -
OCHOBaHWe cucTeMbl cuynucnenus: 2, 8, 10, 16.
.RADIX 8

oct =77; oct paBHO 63d.

17. ; - HAYanNo KOMMeHTapu4.



PaccmoTpuMm Knaccndukayumio KomaHg,.
1. KOMAHbI NMEPECBLIJIKA
1. MOV DST,SRC; nepecnatb (SRC) B (DST). 3geck 1 ganee cogepxumoe
pernctpa, Hanpumep pernctpa AL byaet obosHavatbea - (AL) unu (al), a
nepecblyika B KOMMeHTapuu byget obo3Ha4yaTbCA 3HAaKOM <-- .
2. PUSH RP; nomecTtuTb Ha BEpLUNHY CTEKA coaepXXnumoe napsbl pernctpoe RP
(Hanpumep push bx).
3. POP RP; cHATb C BeplwKHbI CTeKa ABa banta n nomectutb B napy RP
(Hanpumep pop ax).
4. XCHG DST, SRC; nomeHaTb mecTamm coagepxumoe (DST) n (SRC). Oba
ornepaHga He MoryT ObITb OAHOBPEMEHHO COAEPKMMbBIM SiYEEK MaMATH.

5. XLAT SRC; nssneub 13 tabnuupbl ¢ HayanbHbiM agpecom SRC 6anT aaHHbIX
nMerLmin Homep oT Hadana Tabnuubl = (AL), n nomectnTb ero B AL. Agpec
SRC pomkeH Haxogntbea B pernctpe BX. Jpyron sapuanT: XLATB.

6. IN ACCUM, PORT; nomecTtutb B akkymynatop AL nnn AX 6ant nnm crnoso 13
nopta ¢ agpecom PORT. Ecnn agpec nopta <= FF To agpec nopta MOXeET
yKas3blBaTbCA HEMOCPEACTBEHHO, €Cnn agpec noprta > FF, To agpec nopra
yKa3blBaeTCsl KOCBEHHO, Yepe3 coaepxmmoe pernctpa DX (cneunarnsHas
dyHKUMS pernctpa obuero HasHa4YeHus).




7. OUT PORT, ACCUM; nepecnatb u3 akkymynatopa AL nnn AX 6ant nnm
cnoBo B BY ¢ cumeonunyecknum agpecom PORT.

8. LEA RP,M; 3arpy3ntb B pernctp RP adbdekTmsHbIN agpec (cmelleHne)
AYENKN NamAaTn C CUMBOSMYecKUM agpecom M.

2.APUOMETUHECKUE KOMAHODbI
1. ADD DST, SRC; cnoxutb cogepxumoe SRC n DST n pesyneraT nepecnartb
B DST.
add al, [mem_byte]; mem_byte ogHoGanToBasi a4enka namaTn
add [mem_word], dx; mem_word gByx6antoBasi a4enka namsaTu
add ch,10001010b;
2. INC DST; ysenununtb (DST) Ha 1 (MHKpemeHT (DST)).
3. SUB DST, SRC; Bbivectb (SRC) ns (DST) n pesyneraTt nomectntb B DST.
4. DEC DST; pekpemeHT (DST).
5. CMP DST, SRC; cpaBHuTb cogepxumoe DST n SRC. Ota komaHga
BbinosiHAeT BolyntaHmne (SRC) ns (DST) HO pasHocTb He nomeltaeT B DST u no
pesynsTaTty onepauun BO34enCcTByeT Ha doiaru.



3. NIOTMM4YECKMUE KOMAHObI " KOMAHObI COABUTA

1. AND DST, SRC; nopa3spsaaHoe nornyeckoe "N".
2. OR DST, SRC; nopaspsaaHoe nornyeckoe "AJTN".
4. NOT DST, nuepcus Bcex OUToB nNpueMHMKa.
5. TEST DST, SRC; sbinonHsieT onepauntio AND Hag onepaHgamu, HO
BO3OENCTBYET TOMbKO Ha doriarn U He N3MEHSIET cCaMmnx onepaHaoB.

6. SHR DST, CNT, nornyecknn casur Brnpaso, ocBoboxaatoLmnecs cnesa buThl
3anonHAKTCS HYIEM, KpaHUW NpaBbin OUT BbiTankuneaetca Bo donar CF.
OnepaHg DST MOXeT ObITb SS4ENKOWN
7. SHL DST, CNT; nornyeckun caBuvr Bneso.

8. RLC DST, CNT; ymknu4yeckmn caBur BrieBO Yepes nepeHoc
9. RRC DST, CNT;uuknnyecknn casur BNpaBo Yepes nepeHoc
10. ROR DST, CNT;unknunyeckuin caBur BNeBoO
11. ROL DST, CNT;umnknnyecknn caBur BrpaBo




4. KOMAHAObI NEPEOAYY YIIPABIIEHUA

1. CALL SUBR; BbI30B nognporpammsel ¢ agpecom SUBR;

2. RET,; BosBpaT 13 nognporpamMmmbl K oneparopy crnegyroLiemy
HenocpeacTeeHHo 3a CALL, To ecTb B npuBegeHHOM Bbiwe npumepe Kk MOV ..
3. JMP NAME; 6e3ycnoBHbIN Nepexoq K KoMaHae C CUMBOSIMYECKUM apeCOM

NAME.

4. JA NAME vnn JNBE NAME; ycrnoBHbIW nepexon, ecrnv, Harnpuvep, B
pesyneraTte cpaBHeHUa CMP DST, SRC npnemMHuk no abconroTHON BenMYUHe
Oonblue NCTOYHUKA, TO NEPEUTU K METKE name.

5. JB NAME nnn JNAE NAME; ycnoBHbIN nepexon, ecnu, Hanpumep, B
pesyneraTte cpaBHeHUa CMP DST, SRC npnemMHuk no abconroTHON BeNMUYUHE
MeHbLUe NCTOYHUKA, TO NePENTM K MeTke name (KomaHabl n4 n nd
BbINOMHSATCA MO pe3yrbTaTtaM BbINONMHEHMA onepaunn Hag 6e33HaKoBLIMU
yncrnamm).

6. JZ NAME vnn JE NAME; nepentun, ecnu pesynsraT onepauun BNudaoLLEN Ha
donar Hynga - Hynesown (nepexog rno "Hyso").

7. JNZ NAME nnn JNE NAME; nepexog no "He Hynw". (komaHabl N6 n n/
BbINOSHSATCA MO pe3ynbraTtam BbIMOSTHEHNA onepaunn Hag Ymucnamm co
3HaKOM ).




5. KOMAHObI YINPABJIEHUA UUKITAMUA

1. LOOP NAME; ata komaHaa HeaBHO yMeHbLluaeT (CX) Ha 1 v ocywlecTBnaeT
nepexo Kk bnmkHen metke, ecnn (CX) He paBHo 0.

2. LOOPZ NAME vnn LOOPE NAME kpome Toro ocylwiecternsieT nposepky ZF
donara. lNoatomMy UMK 3aKkaH4YMBaeTcs no ycrosuto, korga (CX) = 0 unu (ZF) =
O nnun n To U gpyroe BMecTe. T.0. 3Ta KOMaHAa CryXuT anga obHapyXeHus
NepBOro HEHYIIEBOro peayrnbsraTa.

3. LOOPNZ, LOOPNE - Bbixog 13 uukna no "Hynto".
6.KOMAHObl OBPABEOTKU CTPOK (LLENOYEK BAUTOB)

1. LODSB; komaHga lodsb 3arpy»xaet 6anuT agpecoBaHHbIN peructpom Sl us
CermMeHTa aaHHbIX, u yBenuumneaet Sl Ha 1, ecnn nepen aTum Obina BBedeHa
komaHaa CLD (ounctutb donar HanpasneHunst DF) n ymeHbliaeTt Sl Ha 1, ecnu
6bina ucnons3oBaHa komanga STD (yctaHoBUTbL donar HarnpasrieHus).

2. MOVSB; aTta komaHga nepemMellaeT oauH 6anT n3 a4emnkm namsitm ¢
agpecom B pernctpe Sl B a4enky namat ¢ agpecom B pernctpe DI u
yeBenuuueaet (Sl) n (DI) Ha 1. 3HadeHne S| MOXET HaxoauTbLCS, Kak B CEerMeHTe
naHHbIX DS, Tak n B gononuutenbHomMm cermeHTe ES. 3HaueHune DI moxeTt
HaxoOuUTbCA TOSIbKO B AOMOSTHUTENbHOM cermeHTe ES.

3. REP ;npedounkc noBTOpEHUA KOMaHAbI
4. CMPSB; ocyLlecTBnseT cpaBHeHMe banTa CTPOKM NCTOYHMKA ¢ agpecom (Sl)
n 6anTa CTPOKM NpuemMHmka c agpecom (DI)



7. KOMAHObI YINPABJIEHA MUKPOIMNMPOLIECCOPOM

1. CLC; cbpocutb chriar nepeHoca (CF) = 0.
2. STC; yctaHoBUTb donar nepeHoca (CF) = 1.
3. CMC; vHBepTunpoBaThb hrar nHpeHoca.
4. CLD; ounctutb conar HanpasneHus (DF) = 0, B aTom crnyyae onepaunu Haz
cTpokamu (uenovkamm banToB) ByayT NPoM3BOANTLCS OT MIladwero agpeca
K cTapLuemy.
5. STD; yctaHoBuTb hrar HanpaerneHnusa (DF) = 1,00paboTka uenoyek bantos
NpPOn3BOAUTCS OT CTapLlero agpeca K mnagwemy.
6. STI; yctaHoBuTb hnar npepwiBaHuu (IF) = 1, paspewntb npepbiBaHnsA OT
BHELLHUX YCTPOWUCTB.
7.CLI; ounctntb cpnar npepbiBaHUN.
8. NOP; xonocrtasi onepauusi.
8. KOMAHObI MPEPbIBAHUN
1. INT INUM; saTta komaHga BbI3bIBaET MporpamMmMHoOe npepbiBaHne, To ecTb
nepexoq K gd4erke naMmaT ¢ agpecoM XpaHAWMMCA B YETbIpex banTax,
HaunHas ¢ agpeca INUM * 4, rge INUM = (0...255). 310 4-x 6anTOBOE 4YMCIO
SIBNSETCA yKasaTenem nognporpamMmmbl 00paboTymka gaHHOro rnpepbiBaHUS,
N MHa4Ye Ha3blBaeTCs BEKTOPOM




3). WABJIOHbI AnA NMPOrPAMM

TekcT: C:\MASM.611\BIN\IGN2.ASM
Ct.0 131 6anT 100%
code segment
main:
mov  ax, 12 ;(pribavity)
mov  bx,-4
idiv  bx
mov  ax, 4c00h
int 21h

code ends
end main
end



