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Typ6o — AcemOiiep € MOTYTHIM acemMOJIepoM, TPALIOIYNM 13
KOMaHJIHUM PSJKOM, SIKHW CIIpUiiMae Ballli 1MovYaTKoBi AaHHI ((aitim
13 pozmmpenasM .ASM) Ta poObuts 3 HUX 00’ €KTHI Moaymi ((haitnu i3
posmmuperHsM  .OBJ). Ilicis 1poro BH  MaeTe MOXKJIUBICTH
BUKOPUCTOBYBAaTH NporpaMmy - KoMmIoHOBIIMK ¢ipmu Borland
TLINK.EXE, sika BiApi3HA€TbCS BHCOKOIO MIBHJKICTIO KOMITOHOBKH,
JUTSE KOMITOHOBKM OTPUMaHUX 00 €KTHUX MOJYJTIB Ta CTBOPEHHS
BUKOHYeMUX aiiniB. (¢aiinis 3 posmupennsm .EXE ta .COM)

3ATAJIBHI BIJOMOCTI PO TYPBO ACEMBIJIEP

Typb6o — AcemOnep cTBOpeHUH Ijsi poOOTH 3 MPOLECOPAMHU
cepii 80x86 Ta 80x87 (merampHimie HaOip IHCTPYKIIH MpolecopiB
cepii 80x86/80x87 onmcanuii y iHcTpykuisx ¢ipmu Intel). ¥ Typ6o
AceMmOiiepi € Agyxe MOTYTHIM Ta THYYKHH CHHTAKCHC KOMAaHIHOTO
psanka. Sxmo Bu 3amyctute Typ6o AcemOnep, He 3aJat0uM HISIKHX
napaMmeTpiB, HAPUKIA]

TASM,

TO Ha €KpaH BUBEEThCA JAOBIKOBA 1H(opMalis, (aHTIiHCbKOI0
MOBOIO), SIKa OMHCYE MHOXXHHY MapaMeTpiB KOMaHIHOTO pPsJIKa Ta
CHUHTAKCHUC JIJIs crierudikarii GpaisiB sKi aceMOIIOI0THCS.

TASM [napamerpu] Buk_aiin [,00°ext_caitn] [icTunr] [nep
_TIOCHJIKH]|

la,/ls VHopsiAKyBaHHS — €JIEMEHTIB  T10
angaBiTHOMY MOPSAKY YU MOPSIKY ITOYaTKOBOTO KOIY

Ic [eneparrist y JICTUHTY
HEePEXPECHHUX MMOCUIAHb

/dSYM[=VAL] Busnavaerscs SYM=0 qu
SYM=VAL

lelr EmymroeMi um midicHi iHCTpyKIii 3

IJIaBar040r0 TOYKOIO



5

h/? BuBomurThcs  maHa  JOBiAKOBa
iH(opMmartis

/IPATH daiinu, K1 BKJIIOYAIOThHCS,
HIYKaTHCS 0 MapuipyTy BusHaueHomy PATH

/jICMD BuzHauae mNOYaTKOBY JUPEKTUBY
AcemOnepy (manpukian IDEAL)

IKri#, [Ks# MicTKiCTh XeII-TabuIl #,
MICTKICTh 00’ €My psika #

Na [eneparist micTUHTY: |-3BUYaliHMIA,
la-postmpennii

/ml/mx/mu Po3pisauMocts y perictpi OykB
imeHTudikaTopis: ml=yci, mx=riao0anabHi, mu=He PO3PI3HAIOTHCSA

/mv# 3amae  MakCUMalbHY JIOBXKHHY
1meHTH(IKaTOPIB.

/m# J103BOJIsIE  BUKOHAHHS JACKIIBKOX
IPOXO/IiB JUIsl JO3BOJIEHHS BUIIEPEKAIOUNX [TOCUIAHb

/h BunydeHnHst y sicTMHTaXx TaOIUI
CUMBOJIB (11eHTU(DIKATOPIB)

/p [lepeBipka NEPEKPUTTS] CETMEHTY
KOJ/ly Y 3aXHUIIEHOMY PEXHUMI

Iq Bunyuenns 3ammciB  .OBJ  He
HOTpiOHUX IPU KOMITOHOBLII

It BunyyeHHss  MoOBIIOMJIEHb  TIpU
YCIIIIHOMY aceMOIIIOBaHH1

/wO0,/wl,/w2 3aBJaHHS PIBHSA  TIONEPEIHKCHHS
wO=Hema nonepekeHb, w1=w2=e nonepemxeHHs

IW-XXX, IWHXXX 3abopoHa qn TO3B1I
HOTIEPEHKEHHS TUITY XXX

/X BxitoueHHsT y JHMCTUHTH OJIOKIB
YMOBHOTO aceMOIIOBaHHS

Izi, [zd Iadopmartiss mpo ineHTHDIKaTOPH

JUTSI BIIJIaTOJPKEHHS: ZI=TOBHA, Zd=TiTbKU PO HOMEPH PSIKIB



JJABOPATOPHA POBOTA Ne 1

BuByenns Bigmaroa:xkysaua DEBUG

META POBOTH: Hapuutucs BijiaroipkyBaTu mMporpaMu 3a
noroMororo Bipraromxkysauya DEBUG.

TEOPIA

Kuioui no Bignaroxxkysaua DEBUG:

JoroMora ?
BBiJI KOMaHa acemOiiepa  Afampeca |
MOPIBHATH C niarma3oH ajzpec

orpuMmaTH OalT mam’sati  D[nmiamazoH ]
penaryBatu 4yapyHku nam’ati  E azmpeca [criucok OailT |
BUKOHATH 31 BKa3zaHoi aapecu  G[=axapeca][aapeca]

CKOITIIOBATH M niana3on aapec

BUXIJ Q

3MICT pericTpiB R[perictp]

TIOIITYK S

TpacyBaHHs T[=angpeca][uucio MOBTOPIOBAHB |

ni3acemoiiep U [ aiana3on aapec]|
3ABJAHHS

CamocTiifHO BUBYHTH BijytaromkyBad Debug.
[TpakTHYHO TPOJEMOHCTPYBATH POOOTY 3 BIIAr0/KyBaueM
DEBUG Buknanauy.



JIJABOPATOPHA POBOTA Ne 2

BuB4yenns pe:xumiB agpecanii i8086 Ta xkomaunna
nepecuJaHHA JaHHUX

META POBOTM: Bupuntu pexxumu aapecanii MII 1 8086 ta
KOMaH/IM TIepEeCUJIaHHs JaHUX, a TAKOXX HAaBUUTHCSA 3aCTOCOBYBATH
OTpHMaHi 3HAHH MTPH HAMCAaHHI MPOrpaM Ha MOBi acemOJIep.

TEOPIA

JMupextuBa SEGMENT

HupextuBa SEGMENT Bu3Hauae 1moyaTok cerMeHTy. Mitka,
sKa BKa3y€TbCS Yy JaHii JUPEKTHBi, BU3HAYAE MOYATOK CETMEHTY.
Hampukiian, nupexktusa:

Cseg SEGMENT

Busnayae mnowarox cermenty 3 iM’sim Cseg. JlupektuBa
SEGMENT wMmoxe Takox (HEoO0OB’S3KOBO) BH3Ha4yaTH aTpuOyTu
CerMEHTa, BKJIOYAalOUM BUPIBHIOBAaHHSA Yy IaM’sTI HAa KOPJOH Oaiira,
CJIOBa, MOJABIHHOTO cioBa, naparpada (16 0aliT) uu cropinku (256
6aiiT). Inmi arpulyTu BKIOYAIOTh B cebe crocid, 3a JOMOMOTOK0
SIKOTO CeTMEHT Oyne KOMOIHYBaTHCS 3 1HIIMMH CETMEHTaMHU 3 TUM
e 1IM’SIM Ta KJIaCOM CEerMEeHTa.

Mupextua ENDS

HupextuBa ENDS Busnauae kineus cermenty. Hanpukmnan:
Cseg ENDS

3aBepurye cermMeHT 3 iM’sm  Cseg, SKHIl TOYHHABCS TIO
nupexktuBi SEGMENT. [lpu BUKOpHCTaHHI CTaHIAPTHUX TUPEKTHB
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BU3HAUCHHS CErMCHTIB, BM TIOBHHHI SBHUM YHHOM 3aBEPIIUTH
KOYXHUM CETMEHT.

Jupextusa ASSUME

HupexktuBa ASSUME Bkazye Typ6o AcemOiepy, y 3HaA4CHHS
SKOTO CETMEHTY BCTAHOBICHHH JaHUW CETMEHTHHH pericTp.
HupextuBy ASSUME CS: noTpiOHO yKa3zaTu y KOXKHiH mporpami, B
SKOI BUKOPHCTOBYIOTHCS CTaHAAPTHI CETMEHTHI JIUPEKTHBH, 00
Typ6o Acembnepy HEOOXiHO 3HATH MPO CErMEHT KOMy Ui TOTO,
1100 BCTAHOBUTH MPOTpaMy sika BUKOHYEThCS. KpiM TOro, 3BUYaliHO
BukopuctoBytotbest aupektuBu ASSUME DS: ta ASSUME ES:,
3aBIsKH KM TypOo AcemOiiep 3Ha€ 10 SKUX YapyHOK Mam’sTi BU
MOXKETe ajpecyBaTuCh y naaHuii MoMmeHT. JupekrnBa ASSUME
no3Bosisie TypO6o AcemOiepy TEpeBipUTH JOMYCTHMICTh KOXKHOTO
3BEpHEHHS 7O IMEHOBAaHOI YapyHKH TMaM siTi 3 YypaxyBaHHIM
3HAQYEHHS TOTOYHOTO CErMEHTHOTO  perictpy. PosnuBumoch
HACTYITHUM TIPUKIIAT;

Datal SEGMENT WORD ‘DATA’
Varl DW 0
Datal ENDS
Data? SEGMENT WORD ‘DATA’
var2 DW 0
Data? ENDS
Code SEGMENT WORD ‘CODE’

ASSUME CS:CODE
Program Start:
mov ax,Datal
mov ds,ax; ycranosutu DS 'y
Datal
ASSUME DS:Datal
mov ax,[Var2]
; clipo0a 3aBaHTaXXUTH Var2 y AX
; TIe TPU3BEIE 10 TTIOMUIIKH, 00
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; Var2 HeocTynHa y CerMeHTi
; Datal

Typ6o AcemOisiep Bia3Hayae y Iiil mporpami MOMHIKY, 00 y
Hill poOuThCs cripoba OTpUMATH JOCTYI N0 3MiHHOI mam’siTi Var2,
koiu perictp DS BcTaHOBneHHi y 3HaueHHs cermeHTy Datal (mo
Var2 HEeMOXJIUBO apecyBaTUCh, JoMoku DS He Oyae BCTaHOBIECHUI
y 3HaueHHs cermenTta Data2).

Buninenns nanux

Tenep, Ko BiZIOMO, SIK CTBOPIOBaTH CEIMEHTH, PO3JMBUMOCH,
SK MOXXHA 3allOBHIOBATH IIi CETMEHTH YCBIJIOMJICHUMH JIAaHHMH.
CerMeHT cTeky mnpoOieMy He sIBJIS€: TaM 3HAXOAUTHCS CTEK, a JI0
CTEKY BH MOXeTe 3BepTaTHcs 3a jornomororo iHcTpykiiii PUSH Ta
POP Ta appecyBarucs wuepe3 perictp BP. Cerment koay
3alOBHIOETBCA  IHCTPYKIISIMH ~ SIKI  T€HEPYIOThCA  3TIJHO 3
MHEMOHIKOIO 1HCTPYKIil Bamoi mporpamu, TOMy MpoOJeMH TYT
TakoXK Hemae. 3anumaerbest cerMeHT AaHux. Y Typbo AcembGiepi
nepeadayeHa MHOXKHMHA CIIOCOOIB BH3HAUEHHsS 3MIHHUX Y CEIMEHTI
JaHUX, K  IHIHIATIBYEMUX ~ JESIKUM ~ 3HAUYeHHsSM, Tak 1
HeiHimanizoBanux. 1106 3po3ymiTH sKi JaHHI J03BOJIE BaM
Bu3HauutH Typbo AceMOiep, MU TOBHHHI CHOYaTKy TpPOXH
PO3MOBICTH BaM MPO I'OJOBHI TUIK AaHUX AceMOuepy.

IniniaaizoBani nani

Tenep mMu rotoBi A0 TOro, mo0O po3IUBUTHCA crocoOu, 3a
JoroMororo skux B TypOo AcemOiiepi MOKHAa BH3HAYUTH 3MiHHI.
JlaBaiiTe crmoyaTKy pO3JMBUMOCH BH3HAUEHHS 1HIIiali30BaHUX
JTAaHHX.

HupextuBu Bu3HaueHHs ganux DB, DW, DD, DF, DP, DQ Ta
DT no3BossitoTh HaM BU3HAYUTH 3MIHHI Y TIaM’SIT1 PI3HOTO PO3MIpY:

DB 1 6aiit
DW 2 6Gaiita=1 ciioBo
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DD 4 6aiita=1 noasiitHe coBO
DF, DP 6 6aiit=1 noka3HuK gabHbOTO TUITY (386)
DQ 8 6aitt=o1He yeTBEpTHE CIOBO

DT 10 Oaiit

Hanpuxnan

ByteVar DB ‘Z’ ;1 Gaur

WordVar DW 101b ; 2 Gaiira (1 cioBo)

DwordVar DD 2BFh ; 4 6aiita (1 moxsiiine
CJIOBO)

QwordVar DQ 3070 ;8 GaiiT (0qHE YeTBEpTHE
CJIOBO)

TwordVar DT 100 ;10 Gaiir

Ininiagizanis MmacusiB

B opaniii AupekTHBI BHM3HA4YE€HHS JAaHUX MOXE BKazyBaTHCA
JIeKiJIbKa 3HaueHb. Hanpuknan nupexrusa:

SampleArray DWO,1,2, 3,4
DD 25, 36, 49, 64, 81
DD 100, 121, 144, 169, 196

CTBOPIOE MacuB 3 iM’M SampleArray, eIeMeHTH SIKOTO MaloTh
po3Mmip B crnoBo. B JupekTHBax BH3HAUEHHS JaHUX MOXKHA
BUKOPUCTOBYBATH OY/Ib-SIKE€ YHCIIO 3HAYEHb.

Typbo Acembnep 103BOJiss€ BaM BU3HAYUTH OJIOK Tam’sTi,
1HIIMaJ1I30BaHOT BKa3aHUM 3HAUEHHSIM, 3a JoromMoroto onepariii DUP.
Hanpukian:

BlankArray DW 100h DUP (0)
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Tyt cTBOproeTbes macuB BlankArray, sikuii ckiagaersest 3 255
(mecsar.) cmB, iHiIiadi3oBaHMX 3HadyeHHsAM (. AHaJIOTIYHO
JTUPEKTUBA:

ArrayofA DB 92 DUP (‘A”)

CTBOpIOE MacuB 3 92 0ailT, KOKHUU 3 SIKUX IHIIIaII30BaHUN
CHMBOJIOM A.

Ininianizanis psiakiB cuMBoJIiB

Po3znuBuMoch Temep CTBOpPEHHS pPSAAKIB cUMBOMIB. CUMBOIIU
SIBIITFOTH COOOXO JIOMYCTHUMI OTIEPAHIA TUPECKTHB BU3HAYCHHS JaHHUX,
TOMY PSIIOK CUMBOJIIIB MOKHA BU3HAUYUTH HACTYITHUM YHHOM:

String DB ‘A’, ‘B’, ‘C’, ‘D’

B Typ6o AcemOnepi B 1bOMy BUIAJIKy HepeadadeHa TaKOX
3py4Ha CKOpoueHa Gopma:

String DB ‘ABCD”

Pexxumu agpecanii mam’siti

SIK Ipu BUKOPHUCTaHHI ONepaH/a y maM’ sTi 3aaTh Ty YapyHKY
nam’sTi 3 AKow BU Oaxaere mpaitoBatu? OueBHUIHA BiANOBIAb
MoJIATaE B TOMY, 1100 MPHUBJIACHUTU MOTPIOHIN 3MIHHINA y mam’sTi
IM’sl, IK MM IIe poOWJIM y OCTaHHBOMY pO3[ili. 3a JIOIOMOTIOIO,
HANPUKIIaJl, HACTYITHUX OIEPATOpPiB BH MOXKETE BHpPAXyBaTH 3MiHHY
nam’sTi Debts (6opru) 31 3MiHHOT mam’aTi Assets (MaifHO):

Assets DW ?
Debts DW ?

mov ax,[Debts]
sub [Assets],ax
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B miiicHocTi MoBa AceMOiepa 3a0esreuye NEKiIbKa Pi3HUX
crnoco0iB azpecallii 10 psAIKiB CUMBOJIIB, MACHBIB Ta Oy(epiB JaHUX.

HaiiGinpmn mpocTimmuii cmocid moyiirae B TOMY, 1100 34UTaTH
JIeB’ATUH 110 paxXyHKy cUMBOJ cTpoku CharString:

CharString DB ‘ABCDEFGHIUKLM’

mov ax,@Data
mov ds,ax
mov al,[CharString+8]

B nanomy Bumazky Le Tex came, 110:
mov al,[100+8]

tak sk CharString nounHaetsest 31 3mimenHaM 100. Bee, 1o
3aMKHEHO Yy  KBaJpaTHI  JyXKH, 1HTepoperyerbea  TypOo
AcemOnepoM, sk angpeca, ToMmy 3MmimeHHs Charstring ta 8
CKJIAJIAalOThCSI Ta BUKOPUCTOBYETHCS B SIKOCTI aApecH TIaM ATi.
[HCTpyKLis npuitMae BUTIISAA:

mov al,[108]

Takuii Tun azapecariii, KOJIu 4apyHKa IaM siTI CTBOPIOETHCS il
iM’sIM, TUTIOC JIesika KOHCTAaHTa, 3BEThCsl 0€3MOCepeTHBOI0 (TIPSMOIO)
anpecairiero. Xoua Oe3nocepenHs aapecarlis — 1€ JT00puil MeTof,
BOHA HE BiJPi3HAETHCS JOCTATHHOIO THYUKICTIO, TOMY IO 3BEPHEHHS
BUKOHYETbCS KOXKHUU pa3 B OJHIN U Tiil ke aapeci mam’sTi. Tomy
MaBaiiTe pPO3AUBUMOCH JIPYTHM, OLIbII THYYKMH MUIAX ajapecarii
rmam’sTi.

Posrnsinemo HacTynHui pparMeHT nporpamu, ae y perictp AL
TaKOX 3aBaHTAXYeThes NeB’ atuii cumBoJl CharString:
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mov bx, OFFSET CharString+8
mov al,[bx]

Y naHoMmy mNpuKiIaAl JUisl MOCHJIAHHS Ha JEB’SITHM CHMBOJ
BUKOPUCTOBYEThCS perictp bx. Ilepmia iHCTpyKIlisi 3aBaHTaXye y
perictp bx 3mimenns CharString (3ramaiite mpo Te, IO OIeparis
OFFSET nmnoBeprae 3MilIeHHS MITKH Yy MmaM’sTi), IUIIOC 8.
(OGuucnennss OFFSET Ta ckmamaHHs [ 1bOTO  BUpPa3y
BUKOHYeTBbCs TypOo AcemOnepom miguac acemOmroBanHs.) [[pyra
IHCTpYKLiA Bu3Hauyae, mo AL moTpiOHO ckiacTé 31 3MICTOM IO
3MIIIIEHHIO B IIaM 'ATi, Ha siKe BKasye perictp BX

mov AL,[108]

KBanpaTHi 1y’KKH BKa3yIOTh, III0 B SIKOCTI ONEpaH/a — JKepea
NOBHMHHA OyTH BHKOPHCTOBYBATHCS YapyHKa, Ha Ky BKa3ye perictp
BX, a ne cam perictp BX. He 3a0yBaiiTe Bka3yBaTu KBaJpaTHI
OYXKKJA TIpd BUKOpUCTaHHI BX B sKOCTI NOKa3HMKAa mam’ATi.
Hanpukian:

mov ax,[bx] ; 3aBaHTOXKUTH AX 3 4YapyHKH
mam’sTi,
; Ha Ky BKa3zye BX
Ta
mov ax,bx ; 3aBAaHTAXHATH y AX 3MiCT

; perictpa BX

1€ JIB1 JIKOM Pi3Hi IHCTPYKIIii.

BX — 1e He equHU pericTp, KOTPHUM MOXKHA BUKOPUCTOBYBAaTH
JUIS TIOCUJIAaHHS Ha 1aM’sITb. Jl0MyCcKaeThCsl TAaKOXK BUKOPUCTOBYBATH
pazoM 3 HEOOOB’S3KOBHM 3HAYCHHSIM-KOHCTAHTOIO a00 MITKOIO
perictpu BP, SI ta DI. 3aranbHuil BUIJIAI ONEpaHIiB y Ham ATi
BUIJIAJIA€ HACTYITHUM YHHOM:

[6a30BHil pericTp + IHACKCHUM pericTp + 3MIIIeHHS |,
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ne 6a3oBuii perictp — e BX, inaexcHumii perictp — e SI um DI,
a 3MimeHHsT — Oyab-sika 16-0iToBa KOHCTaHTa, BKIIOYHO MITKH Ta
Bupa3u. KoOXHHI pa3, KON BHUKOHYETbCS IHCTPYKINiS, sIKa
BUKOPHUCTOBYE oOIepaHa B mam’sti, mporecopom 8086 11 Tpu
KOMIIOHEHTH CKJIafarThesi. KokHa 3 TphOX 4YacTUH oOlepaHna y
nam’aTi € HeoOOB’S3KOBOIO, Xouda (Ile OYEBHIHO) BU IOBHHHI
BUKOPUCTOBYBATH OJIUH 3 TPHOX €JIEMEHTIB, IHAKIIIC BU HE OTPUMAETE
aapecy y mam’ari. Och SK €JIEMEHTH ONepaHia Yy Iam sTi
BUIJIAJIAIOTH y IHIIOMY (opMaTi:

BX Sl

qu+ yn  +3MIIEHHAA
BP DI

(6aza) (ir1eKC)

IcayroTh 16 crioco0iB 3aBIaHHS aJIPECH Y TIaM SITi:

[3miteHHS | [bp+3mimenHs |
[bx] [bx+3MmileHHS |
[si] [si+3MmilteHHs |

[di] [di+3mimneHHs ]
[bx+si] [bx+si+3mimeHHs |
[bx+di] [bx+di+3mimieHHs |
[bp+si] [bp+sit+3mimeHHs ]
[bp+di] [bpt+dit+3mimieHHs|

Jle 3MmilieHHs — 1€ Te II0 MOXHa MpHUBECTH 10 16-6iTOBOTO
MOCTIMHOTO 3HAYEHHS.

Moske 3gaBaTucs, mo 16 pexxuMiB agpecartii — 11e ayxe o6arato,
aje SKIIO e pa3 MOJUBUTECH HA IIEH CIUCOK, TO MOOAYuTe, M0 yCi
peKUMU ajapecalnlii OTPUMYIOTh BChOTO 3 JEKUIBKOX E€JIEMEHTIB, SKi
KOMOIHYIOTbCS pi3HUMH nusixamud. Och Ie JeKkijgbka crnocoOiB, 3a
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JOTIOMOTOI0 ~ SIKUX MOXXHA, BUKOPUCTOBYIOUM DIi3HI peXHUMHU
azpecarrii, 3aBaHTAXKUTH JeB’ATHi cumMBon psaaka CharString y
perictp AL.

CharString DB ‘ABCDEFGHIJKLM’,0
mov ax,@Data

mov ds,ax

mov si,OFFSET CharString+8

mov al,[si]

mov bx,8
mov al,[CharString+bx]

mov bx,OFFSET CharString
mov al,[bx+8]

mov si,8
mov al,[CharString+si]

mov bx,OFFSET CharString
mov di,8
mov al,[bx+di]

mov si, OFFSET CharString
mov bx,8
mov al,[si+bx]

mov bx,OFFSET CharString
mov si,7
mov al,[bx+si+1]

mov bx,3
mov si,5
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mov al,[bx+CharString+si]

VYei mi iHCTPYKIil MOCHIIAIOTBCS HA OJHY W Ty XK YapyHKY
nam’sTi [CharString]+8.

Y naHoMy TMpUKIaAl MOXHA 3HAWUTH JCKUIbKA I[IKaBUX
MoMeHTiB. [lo-miepie, MOBUHHI pO3yMiTH, 110 3HAK IUTIOC (+), KUK
BUKOPUCTOBYETHCSI BCEPE/IMHI KBAJPAaTHUX JIY)KOK, Ma€ CIeIialbHe
3HAYEHHS.

HOPAJOK BUKOHAHHSA POBOTH

3ape3epByBaTH Miclie B TaM’sTi y cerMeHTi ganux Dseg 1 s
MacuBy 0aiiT y 10 enementiB MasB.

3ape3epByBaTH MiClle y MaM’STi y APYroMy CETMEHTI JaHUX
Dseg 2 nns macuBy ciiB y 30 enemeHTiB 3 iM’ssM MasW.

3ape3epByBaTH Miclle Y J0JaTKOBOMY cermeHTi Eseg s
Ta0mmIl, ckiaameHoi 3 10 3amuciB o 4 enementa TablB.

3ape3epByBaTH Miclle Y JO0JaTKOBOMY cerMeHTi Eseg mis
TabauIl moABiHHUX ciiB 3 iM’aMm TablAdr 40 enemeHTiB.

BuxopuctoByroun nmnpsMy azapecamnilo 3  1HAEKCYBaHHSAM
3anI0BHUTH MacuB MasB.

BukopuctoByroun  0a3oBy  anpecaifito 31  3MINICHHSIM
3anoBHUTH MasW.

BuxopuctoBytoun 0a3oBy anpecariio 3  1HACKCYBaHHSIM
3anoBHUTH TablB HacTymHuM umHOM: B sKOCTI 3MmicTy 1-ro
€JIEMEHTY KOXKHOTO 3amucy OepeThcsi enemMeHT MasB 3 tum ke
HOMEpOM, IO W HOMep 3amucy. B sKOCTI 3MicTy pemTH IMoJiB
OepeThcs nepiuii 6aiT enemenTiB MasW 1o mopsiky ix ciigyBaHHS
y MacHBI.

BUKOpHCTOBYIOUM HaBIEPEMIHHO, SKIIO 1€ MOXJIHBO YH
KOMaHJy 3aBaHTAKEHHsS aOCOJIIOTHOI aJipecH, Yu IICEBI0O0NEpaTopu
SEG, OFFSET sanoBuutu Tabmuimio TablAdr tak, mo0 KOXHUHI
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€JIEMEHT TaONmuIli yJaaBaB cO0OI0 aJpecy BIAMOBIAHOTO EIEMEHTY
tabymui TablB

BukopucroBytoun omeparii 31 CTEKOM CHOYATKy 3aJIAIIAEMO B
TablB mopsiok eneMeHTIB y 3amMcax HE3MIHHUMH, 3MIHHTH B
3BOPOTHOMY IMOPSIIKY PO3TAIIyBaHHS 3aMKCIB, a IOTIM HE 3MIHIOIOYN
po3TantyBaHHs 3alKMCiB 3MIHUTH Ha 3BOPOTHIH MOPSIOK CIEMEHTIB.

3MICT 3BITY

[TocTanoBka 3ajaui.

Tekct mporpamu, BUXiJHI JaHi.

Tectu Ta pe3ynbTaTH BiAJIOTOKEHHS.
biiok-cxema nporpamu.

PesynbTaru pimenns Ha EOM.

KOHTPOJBHI INTAHHA

JupextuBa SEGMENT ta ii napamerpu.

HupextuBa ENDS.

HupextuBa ASSUME.

3aronoBok EXE mporpamu.

BusHadeHHs 1aHuX.

Crnocob6u aapecarrii.

Komanga MOV, npusHaueHHsI, 00MEKEHHS PH BUKOPUCTAHHI.
Crek, KoMaHI1 poOOTH 31 CTEKOM.
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JIABOPATOPHA POBOTA Ne 3

ApudpmerudHi onepaunii Mikponpouecopa i8086

META POBOTM: BuBuntu Habip apudMEeTHUHUX OmNeparii
18086.

TEOPIA

[lepemimenHs qaHUX — 1€ 3BUYAHHO, BOXKJIMBA (QYHKIIISA, TOMY
II0 KOMIT'IOTEp BHTpaya€ ICTOTHY YacTHHY CBOTO 4Yacy Ha
nepeMilleHHsl TaHUX 3 OJHOro Mmicui A0 apyroro. OgHak B piBHIH
Mipi BaXKJIMBO MaTH MOXJIUBICTh  MAaHINMYNIIOBaTH  JaHUMH,
BUKOHYIOYM HaJ HUMH apu(MeTH4HI Ta JIOTIYHI omeparmii, sKi
HiATPUMYIOThCS poriecopoM i18086.

Apudpmernyni onepauii

Hagitp sikmo Bam komm’torep PC 1 He BuUTpayae yacy Ha
po6oTy 3 unciaMu Ta 0OOYMCITIOBAJIbHI OMepallii, BU 3HAETE, MO BiH
MOXe Lie 3poOuTH, K0 BaM Iie Oyae morpiOHo. Kpim Toro, Ha
koM oTepi PC  Moke mpalfoBaTd MHOXKHUHOIO — €JIEKTPOHHHUX
TabmuIb, Mmporpam 0a3 JaHMX Ta I1H)KEHEpPHUX MaKeTiB. SIKIo
NPUKHHATH BCE 1€ JI0 YBarW, TO CTa€ JOCTAaTHHO OYEBHUIHHM, IO
KOMIT FOTEp IBM PC MOBUHEH BOJIOJITH MILHUMHA
obuncmoBaibHUME 3a10HOCTsIMU. Kpim Toro, y mporecopi 8086 He
nepeadayeHo apUPMETUYHHX Ta JIOTIYHMX I1HCTPYKLIH, KOTpi
MOXYTh O€3MOCepeIHbO TPAIIOBATH 3 OINEpaHAaMH, PO3MIp SKHX
nepesuiye 16 6irt.

CriagaHusd Ta BifHIMAHHA

B Gararbox mnpuMipHHKax OporpaM MH BXe 3YCTpiyaiucs 3
onepannamu ADD (ckmamanns) ta SUB (BimHimanHs). Ix mis
BignoBigae Haspi. [HcTpykiis ADD BuKOHYe CKiIamaHHS OomepaHaa
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JoKepena (TmpaBoro omepaHjaa) 31 3MICTOM  ONepaHja-lpuiimMaya.
Iactpykmiss SUB poOuTh HaBIaku - BiJHIME OTEpPaH] — JHKEpPEso 3
omepaHaa-npunMaya.

Hampuknan, iHCTpyKIIii

BaseVal DW 99
Adjust DW 10

mov dx,[baseval]
add dx,11
sub dx,[Adjust]

CIIOYaTKy 3aBaHTaXYIOTh 3HAUYCHHS, 3amucaHe y BaseVal, B
perictp DX, moTiM 101a10Th 10 HOTO KOHCTaHTY 11 (B pe3ynbraTi y
DX Buxoauts 3HaueHHs 110) Ta, 3pemroro, BigHiMaroTh 3 DX
3HayeHHsa 10, 3anucane y 3MmiHHIA Adjust. OTpumaHne B pe3yibTari
3HaueHHs 100 30epiraerscs y perictpi DX.

32-pa3psiaHi onepauii

Omnepauii ADD Tta SUB mnpaumoroTe 3 8-MH pO3pSsIHUMHU
ornepaHgamu. SIKIIO BM, HampuKial, OaxaeTe CKIACTH YU BIAHATH
32-po3psimHi omeparlii, BU TOBHHHI PO30MTH OIEpalilo Ha psil
orepauii 31 3HaYEHHSMH PO3MIPOM Yy CIIOBO Ta BHKOPHCTOBYBATH
iHcTpykuii ADC ta SBB.

Konu BuM ckiamaere nBa omepanja, mnporecop 8086 3amucye
ctaH y ¢uar neperocy (6it C y perictpi (rari), KOTpe MoKasye, uu
OyB BHMKOHAHMH NepeHoc 3 mpuiimMaya. Bu 3Hallomi 3 mpHHIKMIIOM
MEPEeHOCy B JECATKOBIN apu@meruii: sKo Bu ckiagaere 90 Ta 10,
TO BUXOMTh NEPEHOC B TpeTio Ludpy (po3psin).

[acrpykuiss ADC ananoriuna iHcTpykuii ADD, ane B Hiil He
BpaxoBYEThCs (har mepeHocy (CroyaTky BCTAaHOBJICHUN MONEpeIHIM
CKJIaJaHHsIM). Beskuii pa3 KoiaM BU CKIIQa€Te J1Ba 3HAUCHHS, SIKi
MEPEBUIYIOTh MO PO3MIPy CIOBO, TO MOJIOAIII (MEHII 3HAYYII)
cioBa Tpeba ckiacTu 3a AornoMororw iHcTpykiii ADD, a pemra ciis
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[IUX 3HAYEHb - 32 JOMOMOTOK OJHIET UM AeKIIbKOX iHCTpyKLid ADC,
OCTaHHIMHU CKJIaJIa€EMO caMmi 3HaA4ylli cjaoBa. Hampukiazn, HacTyIHI
IHCTpYKLIi cKianaroTh 3HaueHHs y perictpax CX:BX, po3mipom y
MO/BIMHE CJIOBO, 31 3HAYCHHSAMH, 3alMMCAaHUMU y pericTpax DX:AX:
add ax,bx
adc dx,cx

a B HACTYNHINH rpymni IHCTPYKIIM BHUKOHYETbCA CKJIaJaHHS
YETBEPHOTO clioBa y 3MiHHIA DuobleLongl 3 4eTBEpTHUM CIIOBOM Y
3minHii DoubleLong?2:

mov ax,[Doblelong1]

add [DoubleLong2],ax
mov ax,[DobleLongl1+2]
adc [DoubleLong2+2],ax
mov ax,[DoubleLongl+4]
adc [DobleLongl+4],ax
mov ax,[DoubleLongl+6]
adc [DoubleLong2+6],ax

[nctpykuis SBB mpamtoe mo ToMy 3K NpuUHIUOY, IO U
iHeTpykuist ADC. Konu iHcTpykuiss SBB BukoHye BiHIMaHHS, B Hil
YpaxoBYEThCS MO3UKa, siKa BiAOysacs y monepeaHbOMY BlJHIMaHHI.
Hanpuknan, HacTynHi iHCTPYKLIi BiIHIMAIOTh 3HAYEHHS, 3allUCaHe Y
perictpax CX:BX, 31 3HaueHHs po3MipoM B MOJBIHE CIIOBO,
3anucaHoro y pericrpax DX:AX:

sub ax,bx
sbb dx,cx

[Ipu poGoti 3 iHcTpykuisimu ADC Ta SBB BHM mOBHHHI
YIEBHUTHCS, IO (JIar IEPeHOCY He 3MIHUBCS 3 MOMEHTY BUKOHAHHS
OCTaHHBLOT'O CKIaJaHHI Y4  BIJAHIMaHHS, 1HaKIIe CTaH
MO3UKU/TIEPEHOCY, SKHi 30epiraeThcsi y duary mnepeHocy, Oyne
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BTpayeHo. Hampuknan, y HacTynmHOMY (parMeHTi mporpaMmu
ckinaneHHsa CX:BX 3 DX:AX BUKOHYETbCSI HEKOPEKTHO.

add ax,bx ; CKJIACTHM MOJIOJIIII CII0Ba

sub si,si ; ounctuty Sl (¢uar nmepenocy
;cKkunaeThes B 0)

adc dx,cx ; CKJIACTH CTapIili CII0Ba

;  Tak 1e Oyme mpaioBaru
HEKOPEKTHO

; TaK SIK 3 MOMEHTY OCTaHHbBOT

; orepartii CKJIaJIeHHs 3MICT

; utar mepeHocy BTpadeHo

301lIbIIEeHHA TAa 3MEHIICHHSA

Inoni y mporpami Ha AcemOiiepi OyBae MOTpPiOHO BHKOHATH
CKJIaJaHHs, $KE CKJIAQJaeTbCcs MNPOCTO Yy MAOAATKY JO ONEpaHay
3HA4YCHHS 1. Taka oreparis 3BEThCSA 301IBIIEHHSIM
(IHKpeMeHTali€10). AHAJIOTIYHO, 31 3MICTY pericTpiB Ta 3MIHHUX Y
nam’sITi 1HOJII MOTPiOHO BigHATH 3HA4YeHHs 1. Taka omeparlisi 3BeTbCs
3MEHILEHHSIM (JeKpeMeHTalieo). Jlng Takux omnepaiiif, sk 3MiHa
3MICTY JIIYWJIbHUKAa YM TMPOCYBaHHS PETICTPiB-BKA31BHUKIB 10
nam’sTi YM ONepaH/M CKJIAJaHHS Ta BiIHIMaHHA MO>KHA BUKOHYBaTH
3a JIOTIOMOTOI0 30UIBIICHHS] YW 3MEHIIeHHs. [[1s1 BUKOHAHHS TaKuX
4acTO HEOOXIJHMX il y Habopi IHCTpykKWii mporecopiB 8086
nependaveni a1 iHcTpykuii — INC  (36ubmmti) ta DEC
(3menmmmtn). IHcrpykuis INC nomae mo perictpy 4M 3MIHHOT Yy
nam’sTi 1, a iHcTpykuist DEC BinHiMae 3 pericTpiB uu 3MiHHOI 1.

Hampuknan, nactymHa mporpama 3amnoBHIOE 10-0aiiToBuit
MacuB TempArray uncnamu 0, 1, 2,3,4,5,6,7, 8, 9:

TempArray DB 10 DUP (?)
FillCount DW ?

mov al,0 ; TIEPIIIC 3HAYCHHS,
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; 3anucyeThes y TempArray
mov bx,OFFSET TempArray ; BX Bkasye na TempArray
mov [FillCount],10 ;  UUCIO  CINEMEHTIB  SKUMU
noTpiOHO
; 3AIIOBHUTH MacUB

FillTempArrayLoop:

mov [bx],al ; YCTAHOBHUTHU MTOTOYHHIA €JIEMEHT
; TempArray
inc bx ; IOCHJIKA HAa HACTYITHUH €JIEMEHT
; MacuBy TempArray
inc al ; HACTYITHE 3HAUCHHS, SIKS
; 3AIUCYETHCSI
dec [FillCount] ; SMEHILIUTH JIIYMIIBHUK YUCIIa
; €JIEMEHTIB, K1 3aIIOBHIOIOTHCS
jnz FillTempArray ; 0OpOOUTH HACTYITHUI €IIEMEHT,

, AKIIIO MU LI€ HE 3allOBHUIIU BCl
CJIICMCHTH.

YoMy nepeBakHO BUKOPUCTOBYBATH 1HCTPYKILIO:
inc bx

a He THCTPYKLIIO:
add bx,1

BOHM X poOysaTh ogHe U Tex? Lle Tak, ame B TO# ke Hac, sIK
iHcTpyKuis ADD 3aiimae 3 Gaiita, iHcTpykuis INC 3aiimae Timbku 1
0aliT Ta BHUKOHYeThCs ImBUAImE. DaKTUYHO, OUIBII EKOHOMHO
BukoHaTH nB1 omeparii INC, HixX qomatu 10 perictpa po3MipoMm y
CJIOBO 3Ha4eHHs 2 (30UIbIIEHHS Y 3MEHIIEHHS PEriCTPiB Ta 3MIHHUX
y mam’sTi po3MipoM y OalT 3aiimae 2 GaifTa, II0 TaKOXX KOPOTIIE,
HDK CKJIaJaHHs Ta BiTHIMAHHS).

Koporme kaxyun, iHcTpykiii INC ta DEC — me nHaitbinbm
e(eKTUBHI 1HCTPYKIIii, 32 TOTIOMOTOI0 SIKHX MO>KHA 301IbLIYBaTH Ta



23

3MEHIIYBaTH 3HAYCHHsS 3MIHHMX Yy Tam’sTi Ta pericTpiB. IX ciin
BHUKOPHCTOBYBATH TaM, 7€ IIe MOXIIUBO.

MHO:XeHHS Ta I[i.]'leHHﬂ

[Tporiecop 8086 Moke BHKOHYBAaTH OKpPEMi THITM OIEpAIliil
MHO>KEHHs Ta JiieHHs, Lle omHa 3 cuibHEUX cTOpiH mporecopy 8086,
TOMy 10 B 0ararbox MIKpOIpOIlECOpax B3araji BiJACYTHSA
Oe3mocepeHs MiATPUMKA OMepaimii MHOXCHHsS Ta IUICHHS, a IIi
ormeparii JOCUTh CKJIaIHO BUKOHATH MPOrPAMHUM IILJITXOM.

Iactpyknis MUL mepemuoxye 8- um 16- GiToBi Oe33HAKOBI
CHIBMHOXXHHUKH, CTBOproroun 16- ym 32-GitoBuit o0yToK. [laBaiiTe
CIIOYATKY PO3AMBUMOCH MHOKECHHS 8-0ITOBUX CITIBMHOXKHHKIB.

[Tpu 8-6iTHOMY (8-pO3psIIHOMY) MHOKEHH1 OJIMH 3 OINEPaH[IiB
NOBHHEH 30epiratucs y perictpi AL, a iHmmi Moxe SBISTH cOO0I0
Oynb-sikuii  8-O0ITOBMI 3arallbHUN perictp 4Yu 3MiHHY ©am’sTi
BiAnoBiAHOrO po3mipy. I[HcTpykuis MUL 3aBxnam 30epirae 16-
6itoBuil no0yrok y perictpi AX. Hampukinaa, B ¢dparmenrty
IPOTPaMHU:

mov al,25
mov dh,40
mul dh

AL muoxwutscs Ha DH, a pesynerar (1000) po3mimyeTscs y
perictpi AX. 3ayBaxumo, mo B iHcTpykuii MUL mnotpiGHO
yKa3yBaTH TiJIbKM OJWH OIEpaHIl, APYTHH CHIBMHOXHHK 3aBXKIN
30epiraetbess y perictpi AL (un B perictpi AX y BUDAAKY
MePEMHOKEHHsI 16-01TOBIUX MHOKHUKIB).

[HCcTpyKIiss TmepeMHOKEeHHsT  16-0iTOBUX  CIIBMHOXKHUKIB
npaifoe aHajorigHo. OUH 31 CIIIBMHOKHUKIB MIOBHHEH 30epiratucs
y perictpi AX, a npyruili Moxxke 3HaXOAUTHUCA y 16-po3psaHOMY
3arajJpbHOMY PEricCTpi YW y 3MIHHIM mam’sTi. 32-01ToBHM T0O0YTOK
iHcTpykuis MUL posmimtye B mpoMy Bumaaky B perictpi DX:AX,
mpu  [bOMYy Mojoami (MeHm 3Hauymi) 16 OITiB  1oAaTky
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3amuCcyroThes y perictp AX, a crapmi (Ounbln 3Hauymi) 16 6iT — y
perictp DX. Hanpukian, iHCTpyKIIii:

mov ax,1000
mul ax

3aBaHTaXYyIOTh y perictp AX 1000, a moTiM migHOCATH HOTO y
KBaJpar, po3Mimnrytoun pesynbtat (3Hadenns 1000000) y perictpu
DX:AX.

Ha BigmiHy Big ckiajaHHs Ta BigHIMaHHS, Yy omeparii
MHOXEGHHSI HE BpPAaxXOBYETHCS, YH SIBJISIFOTHCS CIIBMHOXHHKH
ormepaHAaMu 31 3HaKOM 4 0Oe3 3HaKa, TOMY € JApyra iHCTPYKLis
MuoxxeHHss IMUL i MHOXKeHHS 8-mu Ta  16-0GiToBUX
CHIBMHOXXHHKIB 31 3HakoM. SIKIIo He mnpuiiMaTd 10 YBaru, IO
MIEPEeMHOXKYIOThCS 3HAYeHHS 31 3HaKoM, 1HCTpykiis IMUL mpamroe
ananoriuHo iHcTpykuii MUL. Hanpuknax, npu  BHUKOHaHHI
IHCTPYKLIIH:

mov al,-2

mov ah,10

imul ah

y perictpi AX Oyne 3anucano 3HaueHHs —20. [Ipouecop 8086
JIO3BOJISIE HaM 3 TIEBHUMHU OOMEXEHHSIMH pO3IUIUTH 32-0iTOBE
3HaueHHS Ha 16-0iToBe, um 16-0iToBe 3HAUCHHS Ha 8-MH OIiTOBE.
JlaBaiiTe crioyaTtky po3riasiHeMO JiIeHHs 16-01ToBOro 3HaueHHs Ha 8-
MU OiTOBE.

[Ipu Ge33nakoBOMY miieHHI 16-0iTOBOTO 3HAYEHHS Ha §-MU
6iToBe AisieHe MOBUHHO OyTH 3amucaHo y perictp AX. 8-mu GiToBHiA
IITBHUK MOXe 30epiratucs y moboMy 8-01TOBOMY 3arajbHOMY
pericTpi 4M 3MiHHIA y mam’sTi BIINOBiIHOTO po3Mmipy. IHcTpykiis
DIV 3aBxau 3anucye 8-6iToBy yactuny y perictp AL, a 8-0itoBuit
3anmuiok — B AH. Hanpuknan, B pe3ynbTaTi BAKOHAHHS IHCTPYKILi:

mov ax,51
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mov dl,10
div dl

pesynbTat 5 (51/10) Oyne 3anucanuii y perictp AL, a 3anumok
1 (3amumiok Bix minenus 51/10) —y perictp AH.

3ayBakuMo, 110 4yacTKa sBisie coboro 8-6iToBe 3HaueHHs. Lle
03HAYae, 1110 pe3ynbTar JAiIeHHs 16-0iToBoro onepanaa Ha §8-0iToBuU
OTIEpaH]l TIOBUHEH MepeBUIUTH 255. SKIio yacTka 3aHAATO BEIUKA,
TO reHepyeThes nepepuBanns 0 (mepepruBaHHA MO AiIeHHIO Ha 0).
[HCTpYKIIITi:

mov ax,0fffh
mov bl,1
div bl

TEHEPYIOTh TEPEepUBaHHA TO [ieHHI0 Ha 0 (SIK MOXKHa
OUiKYyBaTH, MEpPEpUBAaHHA MO JiUNeHHI0O Ha () TEeHEPYEThCS TaKOXK,
K110 0 BUKOPUCTOBYETHCS B SIKOCTI AUTHHUKA).

[Tpu ninenni 32-6iToBoro omepanaa Ha 16-0iToBui omepaHA
JIUIMMO TOBMHHO 3amucyBatucs y perictpax DX:AX. 16-OitoBuii
JTUIBHUK MOX€E 3HaXOAWUTUCS y Oyab-sikomy 3 16-01TOBUX pericTpiB
3aralbHOrO TMPU3HAYEHHS YW y 3MIiHHIH TIam’aTi BiAMOBIIHOTO
po3mipy. Hanpuknan, y pe3ynbTaTi BUKOHAHHS 1HCTPYKIIIi:

mov ax,2

mov dx,1 ; 3arpy3ut y DX:AX 10002h

mov bx,10h

div bx

ByacHe 1000h (pesynbrar ninenHs 100002h wa 10h) Oyne
3anucaHo y perictpi AX, a 2 (3aiauiok Bix AiieHHs) y perictpi DX.

Sx npu  MHOXKEHHI, TP JUICHHI Mae€  3HA4YCHHS,
BUKOPUCTOBYIOThCS OTIEPaHAM 31 3HAKOM 4M 0e3 3Haka. [y nineHHs
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0€33HaKOBHX OIEpaHAiB BHKOPHCTOBYEThcs omepauis DIV, a mms
JineHHs onepaniB 31 3HakoMm —IDIV. Hanmpuknaz, onepartii:

TestDivisor DW 100

mov ax,-667

cwd ; BcTaHoBUTH DX:AX y 3HaueHHs —
667

idiv [TestDivisor]

30epiratoTh 3Ha4eHHA —6 y perictpi AX i 3HadeHHs —67 y
perictpi DX.

Jloriuni onepamii

Typbo AcemOnep miaATpuUMye MOBHUN HAOlp IHCTPYKLINA AJst
BUKOHAHHS JIOTIYHUX  OMEpalliii, BKIOYHO 1HCTPYKLIH s
BUKOHAHHS JIOT1YHUX omepauiil , BkimoyHo iHCTpykuii AND (i), OR
(un), XOR (Buxmoune yu) ta NOT (u1). Lli iHCTpyKuii MOXYTb
BUSIBUTHCS Ay>K€ KOPUCHUMU NPH POOOTI 3 OKpeMUMH OiTaMu clI0Ba
4y OaifTa, a TAKOX JJII BAKOHYBaHHS oriepalliil OyieBoi anredpu.

Pe3ynpTaTy BHMKOHAHHS JIOTIYHMX OIepalid IoKa3aHi Yy
tabnuir. JloriyHa I1HCTPYKIisI BHKOHYE TOPO3PSIHI oOrepariii Hai
OiTaMu BUXIJHMX onepanaiB. Hanpukmnan, iHCTpyKLis:

and ax,dx
BUKOHYE Joriuny omepauito AND 3 6itom 0 perictpa AX Ti
6iToMm 0 pericrpa DX, nmoTim Ty % camy omeparito 3 6itamu 1, 2 1 T.1I.

1o oOira 15.

Bukonanus noriyHux iHCTpyKUii mporecopa 8086 AND, OR
ta XOR HaBeneno B tadi. 3.1
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Tabmuns 3.1 — BukOHaHHS JIOTIYHHMX IHCTPYKLINA Mporecopa
8086 AND, OR Ta XOR

Buxi | Buximumii A A A
IHHAN OIT A oir B AND B ORB XOR B
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 1 1 1 0

Iacrpykuiss AND xoMOiHye 1Ba omepaHad y BIANOBIAHOCTI 3
mpaBWJIaMH, $Ki TOKa3aHi y TaONMuIl, BCTAHOBIIOE KOXHHUHU OIT
pe3ynbTrary (onepanaa-npuiiMada) B 1 TIIbKK y TOMY BHIIAJIKY, SKIIIO
obuaBa OiTa omepaHia-mxepena AopiBHIOWTH 1. [HcTpykuis AND
JIO3BOJISIE HAM BHIUIMTH OKPEMHH OIT YW NMPHUMYCOBO BCTaHOBHUTH
fioro y 3HadenHs 0. Hanpukinan, iHCTpyKIIii:

mov dx,3dah
in al,dx
and al,1

BUAUAOTE OiT 0 OalfTa cTaHy KOJILOPOBOrO rpadiyHOro
apantepy (CGA). Ili iHcrpykuii 3amumaioth perictp AL
BCTaHOBJIGHUH y 3HaueHHs 1, gkmo Bigzeomam’siTh anantepa CGA
MO>XHA 3MIHUTH, HE BUKJIMKAIOYM TMEPEIIKoa Ha ekpaHi (“‘CHIr”), ta
BCTAHOBJIIOE HOTO y HYJIbOBE 3HAUEHHS Y IPOTUBHOMY pasi.

[acrpykmis OR Tex koMOiHye 1Ba onepaHu y BiAMOBIAHOCTI 3
NpaBUIaMH, SKi HpUBEACHI Yy TaOJMIll, BCTAHOBIIOE KOXHHHA OIT
omiepaHia-mpuitMaya y 3Ha4eHHs 1, Ko Oyab-sKUi 3 BIAMOBITHUX
0iTiB onepanaa-pkepena gopisHioe 1. [Hcrpykuist OR no3Bossie Bam
NPUMYCOBO BCTAaHOBUTH OKpeMi OiTu y 3HaueHHa 1. Hanmpukiag,
IHCTPYKIIIi:

mov ax,40h

mov ds,ax

mov bx,10h
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or WORD PTR [bx],0030h

BCTaHOBIIOE OiTm 5 Ta 4 cioBa ¢unariB amapatypu 06a30BOi
cucremu BBoAy-BuBony BIOS y 3nauenns 1. [Ipu upomy BIOS Gyne
HiATPUMYBaTH MOHOXPOMHHM MUCTIIICHHUI amanTep.

Inctpykmis  XOR  Takok KoMOiHye JBa OIepaHiud Yy
BIMOBIIHOCTI 3 TpaBWJaMH, SKi TpuBeAeHI y  Tabmuiy,
BCTAHOBIIIOIOYM KOXXHHM OIT omepaHaa-ipuiimMada y 3Ha4yeHHs |,
TUTBKH Y TOMY BHUIAJKY SIKIIO OJWH 3 BIAMOBITHHUX OITiB onepaHza-
okepena nopiBHioe 0, Ta y 3Ha4eHHsI | y IPOTUIICKHOMY BHIIAJIKY.
[acrpykuis XOR no3Bomnsie Ham “TiepeMUKaTH’’ 3HAYCHHS OKPEMHX
0iTiB y Oaifti. Hampuknan, iIHCTpyKIIii:

mov al,01010101b
xor al,11110000b

BCTaHOBIIOIOTH perictp AL y 3nauenns 10100100b uu ASh.
Komu nns perictpa AL BukoHyeThest onepanist XOR 31 3HaueHHSAM
11110000b (OFOh), 6itu 31 3Ha4YeHHsM () 3aJTMIIAIOTH BIANOBIIHI O1TH
AL He3MiHHUMH.

Jo peui iHCcTpykiis XOR nae 3pyunuil crnoci® OOHYIIHHS
3MicTy perictpy. Hampukiaa, HacTymHa IHCTPYKISI BCTaHOBIIIOE
3mict perictpa AX y 3HaueHHs 0:

Xor ax,ax

Hapemrri, inctpykuis NOT npocto 3MiHIOE 3HaYEHHS KOKHOTO
0iTy omepaHia Ha NPOTUIEKHE (SK SAKIO O HaX MOYATKOBUM
onepanaoM Oyina BukoHaHa omepauis XOR 31 3nauennsm OFFh).
Hanpukian:

mov bl,10110001b
not bl ; mepexmountt BL y 01001110b
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xor bl,0ffh ; mepexmrountd  BL  3BOpoTHO Y
3HAYCHHS
; 10110001b

3cyBM Ta HUKJIIYHI 3CyBH

Y nporecopax 8086 icHye MHOKHHA CIIOCO0IB, 32 JJOTIOMOTOIO
SKUX MOJKHA 3CyBaTH OITH pericTpa 4u 3MIHHOI y IaM’ATi BJIIBO YH
BIIpaBo. HalinpocTinmmm 3 HUX € JIOT1YHUH 3CYB.

Iactpykuiss SHL (3cyB niBopyy, cuHOHIM — SAL) mepemimrye
KOXKHUH OiT onepanaa-npuitMada Ha OJIMH pO3Ps BIIiBO, y HAIIPSMKY
o camoro 3Hauymioro 6ity. Hanpuknaa 3nauenns 10010110b (96h
g 150 y mecsatkoBiii ysBi) 3ammcane y AL, 3cyBaeTbesi BIiBO 3a
nornomororo iHctpykuii SHL  AL,1. B pesynapTaTi BUXOIUTH
snayenHs 00101100b (24Ch um 44 y necarkoBiid ysBi), sike
3anucyeTbes Hazana y perictp AL. ®nar nepeHocy BCTaHOBIIIOETHCS B
3Ha4YeHHA 1.

Incrpykuis SAR (apudmernyHuii 3cyB MpaBopyd) aHajoriuyHa
iHeTpykuii SHR, Tinbku npu 1 BUKOHAHHI HAWOLIbII 3HAYYIIUH OIT
olepaHja 3CyBaeTbCsi IMPaBOpPYyY Y HACTyNmHUH OIT, a NOTIM
KomiroeThest Hazaa. Hanpukian saadennst 10010110b (96h yu —106 y
JIECATKOBIN ysiBI 31 3HAaKOM), 3amucaHe y perictpi AL 3cyBaerbcs
npaBopydy 3a jgonomororo iHcTpykuii SAR AL,1. B pesynbrari
BuxoauTh 3HaueHHsa 11001011b (OCBh uu —53 y necsTkoBiii ysBi 31
3HAKOM), SIKE€ 3aluCyeThcsl Hazaa y perictp AL. dmar mepeHocy
BCTaHOBJIIOETHCS Y 3HaUeHHS 0.

Omnepauiss ROL mae gito, 3BopotHy nii omeparmii ROR.
OmnepaH/ TakoX 3CYBAa€ThCS IMKIIYHO, ajle 3CYB BHKOHYETHCS
miBopyd. Ilpu upomy HalOuLIbII 3HAYymMid OIT 3cyBaeTbea Yy
HaiimeHnmr  3Hauynwil. [Hctpykumii ROR  ta ROL  kopucHO
BUKOPHUCTOBYBATH [JIsi NEpe YMOPSAAKOBYBaHHS OIT y OalTi 4yu y
cioBi. Hanpuknasn, B pe3ynbTaTi BUKOHAHHS 1HCTPYKIII:

mov si,49F1h
mov cl,4
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ror si,cl

y perictp SI Oyae 3amucano 3HaueHHs 149Fh: 6itu 3-0
nepemictaTbes B 6itu 15-12, 6itu 7-4 — B 6itnt 3-0 1 T.71.

Inctpyknii RCR Tta RCL mnpamoooTe TpoXd MO-iHIIOMY.
Incrpykuis RCR ananoriuno 1iHCTpYKUii 3CyBY HpaBopyd, INpHU
IbOMY HAWOUIBII 3HAYYIIMH OIT 3CyBaeThbCs 3 (hiara MEpeHOCYy.
Hanpuknan 3nauenns 10010110b (96h uu 150 y necarkoBiit ysiBi),
3anucaHe y perictpi AL, IUKIIIYHO 3CyBa€eThCs MpaBopyy yepes diar
NEepeHoCy, MOYaTKOBE 3HAYEHHS SKOTO JIOPIBHIOE 1, 3a JOMOMOTOIO
iHeTpykuii RCR  AL,1. B pe3ynapTari OTpUMYeEMO 3HAu€HHS
1100101b (OCBh um 203 y necsaTKOBii ysiBi), sIKe 3aIIUCYETHCS Ha3a]
y perictp AL. ®nar nepeHoCy BCTaHOBIIOETbCS y 3HaueHHs 0.

Iacrpykuis RCL ananoriuno, BifnmoBinHO, JiBOMy 3cyBy. llpn
BUKOHAHHI Ii€i 1HCTpYKLii HaliMeHII 3HAa4Yylmuil OIT 3CyBaeThCs 3
¢mara mepenocy. Imcrpykmii RCR Tta RCL  kopuchHO
BUKOPUCTOBYBATH /ISl 3CyBY OIEpaHfa, SKUH CKIalaeTbes 3
JNeKiIpbKoX ciiB. Hampuknan, HacTynmHI IHCTPYKIII BHUKOHYIOTh
MHOXeHH 3HaueHHs y DX:AX, po3aMmipom y nozBiitHe cioBo Ha 4:

shl ax,1 ; 61T 15 perictpy AX 3cyBaerscs y
¢rnar nepeHocy

rcl dx,1 ; (uar mepeHocy 3CyBa€ThCs y OiT
0 perictpy DX

shl ax,1 ; 01T 15 perictpy AX 3cyBaeThcs y
¢rnar nmepeHocy

rcl dx,1 ; (ar mepeHocy 3CyBa€eThCsl y OIT
0 perictpy DX.

[HCTpyKIIT HMKIIIYHOTO 3CYBY, aHAJIOTIYHO THCTPYKLISAM 3CYBY,
MOXYTh 3COBYBaTH omepana Ha | O6iT uum Ha yucno OiT, 3aJaHUX
perictpom CL.
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be3ymoBHi nepexoau

['070BHOIO 1HCTPYKIIIEIO TIepexoay y Habopi 1HCTPYKIii
nporecopa 8086 € inctpykmist JMP. Ll iHCTpyKmis BKaszye
nporuecopy 8086, mo y skocti HactymHoi 3a JMP iHcTpykIi€ero
noTpiOHO BUKOHATH IHCTPYKIIIO HTbOBOI MIiTKH. Hampukian, micis
3aBEpIICHHS BUKOHAHHS ()ParMEHTY MTPOTPaMH:

mov ax,1

jmp AddTwoToAX

AddOneToAX

inc ax

jmp AxslSet

AddTwoToAX:

inc ax

AxIsSet:

perictp AX ,0yzne micTuTu 3HaueHHs 3, a iHCTpyKuUis ADD Tta
JMP, cnigyroun 3a MitTkor0o AddOneToAX, HikoiM BHKOHaHI HE
OyayTb. TyT IHCTpYKILIIf:

AddTwoToAX

BKazye mporecopy 8086, mo Tpeba BCTAaHOBUTH MOKAXKUUK
iHeTpyKuid IP y 3nauenHs 3mimenHs Mitku AddTwoToAx, tomy
HACTYIHOI BUKOHYEMOIO 1HCTPYKII€IO Oy/1e IHCTPYKIis:

add ax,2

Inoni cmimbHO 3 iHcTpyKuiero JMP  BHKOpHUCTOBYETHCS
onepanis SHORT. [lng Bka3iBku He 1UIbOBI MITKY 1HCTpyKuis JMP
3BHYailHO BUKOpUCTOBYe 16-0iToe 3mimeHHs. Omnepariss SHORT
Bkazye Typb6o AcemOnepy, mo Tpeba BUKOPHUCTOBYBaTH He 16-
OiToBe, a &-OiToBe 3MimieHHs (10 [03BOJIIE 3EKOHOMHUTH B
iHeTpykiii JMP omun 6aitt). Hampuknan, octanHiii ¢parMeHT
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nporpaMM MOJKHA TIepenucaTH Tak, II0 BiH CTaHe Ha JBa Oaiita
KOPOTIINM:

mov ax,1

jmp SHORT AddTwoToAX
AddOneToAX:

inc ax

jmp SHORT AxsSet
AddTwoToAX:

inc ax

AXsSet:

Henomnix Bukopucranns onepanii SHORT (kopoTkwuii) mossrae
y TOMYy, IO KOPOTKI MEpexoaud MOXKYThb 3IIHCHIOBaTH Iepenady
KepyBaHHsI Ha MITKH, SIKi Ha Bijgam Bix iHcTpyKiii JMP He naii, Hixk
Ha 128 OaiiTiB, ToMy y Aedkux Bumajakax Typbo Acembiep Moxke
MOBIAOMJISITH BaM, 110 MITKa HEAOCSXHA 3a JOTIOMOTOK KOPOTKOTO
nepexony. Jlo Takox omnepamnito SHORT mae cenc BukopuctoByBatTu
JUTSL TIOCHJIOK BIIEpE]l, TOMY IIO JUIS TIepeXoiB Ha3aa (Ha ImonepeiHi
MmiTkH) TypOo AcemOnep aBTOMAaTHYHO BHUKOPHUCTOBYE KOPOTKI
nepexoan, SKII0 Ha MITKy MOXHAa TMEpedTH 3a JOMOMOTOI0
KOPOTKOT'O TIEpeX0/1y, Ta IOBI1 y IPOTUIIC)KHOMY BHUIAJIKY.

[ncrpykuito JMP  MoxHa TakoXX BUKOPHUCTOBYBATH IS
nepexoay B IHIIMM CErMEHT KOAY, 3aBaHTAXyl4d B OJHIM
iHeTpykuii 1 perictp CS, 1 perictp IP. Hanpuknan, y nporpami:

Csegl SEGMENT
ASSUME CS:Csegl
FarTarget LABEL FAR
Csegl ENDS

Cseg2 SEGMENT
ASSUME CS:Cseg2
jmp FarTarget

Cseg2 ENDS
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BUKOHY€ETHCS MEPEXif] 1albHbOTO TUITY.

Sxuro Bu Oaxaere, mo0 MiTKa, MPUMYCOBO IHTEPIPETYBAIACS,
SK MITKa JaJbHBOTO TYITy, MOKHA BUKOPUCTOBYBaTHU oneparito FAR
PTR. Hanpuxknan, y ¢pparmMmeHTy nporpamu:

jmp FAR PTR NearLabel
nop
NearLabel:

BUKOHYETBCS TIEpexi]] AalbHbOro Ty Ha MiTKy NearLabel,
X04a I MiTKa 3HAaXOOUTHCS y TIM K€ CErMEHTI Koay, 1o K
iHCcTpyKIist JMP.

Hapemri, Bu MOXeTe BUKOHATH TEPEXiJ MO aapeci, 3alnucaHii
y pericTpi uu B 3MiHHIH mam’siti. Hampukan:

mov ax,OFFSET TestLabel
jmp ax
TestLabel:

Tyt BuKoHyeTbca mnepexin Ha MiTKy TestLabel, Tak sk 1y
HACTYMMHOMY (parMeHrty:

JumpTarget DW TaestLabel

jmp [JumpTarget]

TestLabel:
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YMmoBHI nepexoan

Ornucani y nmonepeaHboMy po3/iiai IHCTPYKINT MepexomiB — 11
TUIBKM YacTHHA TOTO, IO BaM MOTPEOyeThCS sl HANUCAHHS
KOPUCHUX TIporpam. B mificHOCTI HeoOXigHAa MOMJIMBICTH IHCATH
Taki MPOrpaMu, SIKi MOXKYTh NMpHUiMaTu pimeHHs. Came 11e MOXKIIMBO
3pOOUTH 3a JOIIOMOTOIO OIeparliii yMOBHHX MEPEXO/IiB.

[HCTpyYKIIiSE YMOBHOTO TIEpEXOay MOXKE 3AIMCHIOBATH (YU Hi)
nepexiJ Ha [UIbOBY (BKa3aHy B Hiii) MITKY, B 3aJIe)KHOCTI BijJ CTaHy
perictpy ¢mnaris. Po3nuBuMocs HaCTyIHUN TPUKIIa;

mov ah,1 ;  Gymkmizs  DOS  BBOmYy 3
KJIaBiaTypu
int 21h ; OTpUMATH HACTYIIHY
; HATUCHYTY KJIaBilly
cmp al,’A’ ; uM Oyna HaTUCHYTa OykBa ‘A’?
je AwasTyped ; KIIIO TaK TO 00poOUTH il
mov [TampByte],al ; Hi, 30€perTH CUMBOJI
AwasTyped:
push ax ; 30€perTi CUMBOJI y CTEKi

CrnouaTtky y JdaHiii mporpami 3a JOMOMOToW  (yHKIIT
onepauiinoi cucremu DOS crnpuiiMaeTbcsi HaTHUCHYTa KJiaBilla.
[ToriM 1711 3piBHSHHS BBEIEHOIO CHUMBOJY 3 CHUMBOJIOM “‘A”
BUKOpUCTOBYeThCS 1HCTpyKuiss CMP. Ilg iHCTpykmis aHajoridyxa
iHeTpykuii SUB, Timpku 11 BUKOHAaHHS HI Ha 1[0 HE BIUIMBA€E, TOMY
10 MPHU3HAYEHHs JaHOi 1HCTPYKLIi HOJsrae y Tomy, o0 MOKHA
OyJi0 TIOPIBHATH J[Ba ONEPAHIM, BCTAHOBUBIIHN (hjlar TaKOX, SIK 1€
pobutbes y incTpykuii SUB. Tomy y nonepeanbomy npukiaii ¢iar
HYJIsl BCTAHOBIIIOEThCA y 3HaY€HHA | TUIBKM y TOMY BHIIAJKY, SKIIO
perictp AL MicTUTb CUMBOI A.

Tenep Mu mMigiHANIUIA 10 OCHOBHOTO MOMEHTY. [HcTpykiis JE
IpeJCTaBisie cOO00I0 IHCTPYKIIII0 YMOBHOTO MEPEXOy, KA 3A1MCHIOE



35

nepeaayy KepyBaHHS TUIBKM Yy TOMY BHIQAKY, SKIIO (iar Hyss
nopiBHIOE 1. YV mpoTUIeKHOMY BHUMAJKy BUKOHYETHCS 1HCTPYKILif,
Oe3mocepeIHbO CIliiyroua 3a iHcTpykiier JE (y manomy BHUmagky —
iHeTpykiis  MOV)., ®npar Hyns y JaHoOMy TMpuUKiIaal Oyxe
BCTAHOBJICHO TUIBKM Y BHIIAQJAKYy HATHUCHEHHS “A”, 1 TUIbKH TpHU
1IbOMY BHUIIAJKY Mporiecop 8086 mepeiie 10 BUKOHAHHS 1HCTPYKIIIT 3
mitkoro AwasTyped, To6to iHCTpyKIii PUSH.

Habip incTpykuiii mnpouecopa 8086 mependadae BeENHUKY
PI3HOMAHITHICTh 1HCTPYKII YMOBHHX IE€PEXOiB, IO JI03BOJISIE BaM
3MIACHIOBATH TMepexiy Maibke 1o Oyap-skomMy Quary uu ix
KoMmOiHarii. MoxHa 371 iCHIOBaTH YMOBHUI MEpeXij MO CTaHy HYII,
MEepeHocy, Mo 3HaKy 4u (ary mnepernoBHEHHS 1 Mo KomOiHamii
¢ariB, BKa3yruu pe3yabTaTH ONepallii 31 3HaKaMHu.

[Tepenik IHCTPYKIIili YMOBHUX MEPEXO/IiB MPUBOAUTHCS Y TaOII.

3.2.
Tabmuns 3.2 — [HCTpyKIIii YMOBHUX MEPEXOJIiB
Draxku,
Haz
sa 3HavyeHHs 10
HEepPEeBIPSIIOTHCS
[Tepeiity, SIKIIIO MeHI/
JNB i 01 CF=1
JINAE nepelT, AKIO - He JBII  YH =
JIOPIBHIOE
JAE [lepeiitu, sKkmo OUIBII YU _
. N CF=0
/JNB JOPIBHIOE/ IEPENTH, SKIIO HE MEHIII
JBE/ [epefiTi, SKIMIO MEHII YH CF=1 umn
JNA JIOpiBHIOE/TIepeiiTH, Ko He Outbm | ZF=1
a ne eﬁl;lljpelflfcnjo EI::IHOMerIme{HIi CF=0 ma
NBE pe - ZF=0
JOPIBHIOE
JE/N) . ) _
7 [IepeiiTh, SKIIO TOPIBHIOE ZF=1
JNE . . _
/INZ [lepeiiTu, K10 HE TOPIBHIOE ZF=0
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I/ [lepeliTn, SKIIO MEHII HIX/
NGE NEPelTH, AKIIO HE OUIBII HIX YU SF=OF
JIOPIBHIOE
IGE [Tepeiitu, AKII0 OUTBIN HIXK YU
/INL JOPIBHIOE/ TIEPEUTH, SKIIO HE OUIBIII SF=0OF
HIK
JLE! | oinmmee! nepeiim. muo e Sinem | ZF1
INLE ibi PEHITH, AR P SE=OF
G nepeﬁl;llfpe;ﬁg zllzmginilmnbfimng ZF=0 =m
NLE HOpiBHIOE SF=0OF
PPE JP/] [TepetiTu o mapHOCTI PF=1
PO INP/ [TepeliTn Mo HEMapHOCTI PF=0
JS [lepeiiT o 3HaKy SF=1
[lepeiiTn, fKImWO 3HaK He _
INS BCTAHOBJICHUIL SF=0
1C [lepefiTu  mpu  HasBHOCTI CE=1
TIEPEHOCY
INC [lepefiTu mpu  BiACYTHOCTI CE=0
TIEPEHOCY
JO [lepeiiTu 10 NEPENOBHEHHIO OF=1
[lepeiiTu mpu  BiACYTHOCTI _
INO TIEPENOBHEHHS OF=0

CF — ¢nar nepenocy, SF — ¢nar 3maky, OF — c¢nar
nepenoBHeHHs, ZF — ¢gunar nyns, PF — ¢nar naprocti

Muxan

Jnst 4oro BHKOPUCTOBYIOThCA UWKIH? BoHM chnyxaTh s
poOOTH 3 MacuBaMH, TEPEBIPKH CTaHy MOPTIB BBOJIY-BHBOAY IO
OTPUMaHHS TIEBHOTO CTaHY, OYMCTKU OJIOKIB TI1aM’sTi, YWTaHHS
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PANKIB 3 KIaBiaTypu Ta BHBOAY iX Ha ekpad 1 T.a. Hukmum — me
TOJIOBHUM 3aci0, KM BUKOPUCTOBYETHCS Il BUKOHAHHS JiH SKi
MOBTOPIOIOTHCA. TOMY BHKOPHUCTOBYIOTHCS BOHH JIOCHTH 4acTo,
HACTIILKM 4YacTo, mo y Habopi IHCTpyKmii mporecopa 8086
nepeabavyeHo (akTUYHO JAeKiIbka iHCTpyKuid mwmkii: LOOP,
LOOPNE, LOOPE Ta JSXZ.

Jamaiite  po3guBMMOCH  crmouyaTky iHCTpykmiro  LOOP.
[TpunyctumMo, MU X04eMO BUBECTH 17 CHMBOIIIB TEKCTOBOI CTPOKH
TestString. Lle MoxHa 3pOOUTH HACTYITHUM YHHOM:

TestString DB ‘Lle nepesipka...’
mov cx,17

mov bx,OFFSET TestString
PrintStringLoop:

mov dl,[bx] ; OTPMaTH HACTYITHHIA
; CHMBOJI
inc bx ; TOCUJIKA Ha HACTYITHHUI
; CHMBOJI
mov ah,2 ; @ynxuis DOS BuBOny Ha eKpaH
int 21h ; Bu3Batu DOS 11 BUBOAY
; CHMBOITY
dec cx ; BMEHIIHUTH JIYMIbHUK JTOBXKUHA
; psKa
jnz PrintStringLoop ; OOpOOWTH HACTYITHUH CHMBOJ,
SIKILO BiH €.

Agne x € kpaiii croci6. MoXJIMBO BU MaM’sITa€Te, 110 paHiIe
MH ToBOpWIM O ToM, mo perictp CX xopucHo OyBae
BUKOPUCTOBYBATH JJIsl OpraHizanii HMKIiB. [HCTpyKIis:

loop PrintStringLoop

pPOOHTH TEX came, IO U IHCTPYKIIIi:
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dec cx
jnz PrintStringLoop

OJTHAK BUKOHYETHCS BOHA CKOpillle Ta 3aliMae Ha OAWH OalT
MEHILIE.

Koxxnuil pa3, koiam BaMm MOTPIOHO OpraHi3yBaTH LHMKJI, IOKU
3HAYEHHS JTIUMWJIbHHUKA He Oyze nopiBHIOBaTH (), 3aNUIIITH TOYATKOBE
3Ha4YeHHs JiumibHuKa y CX Ta BukopucToByiite iHcTpyKiito LOOP.

Ak ke OyayooTbcsd LUKIA 3 OUIBII CKJIAJHOK YMOBOIO
3aBEpIICHHS, HDK 3BOPOTHIM BIUTIK 3HAYCHHS JHYWIbHHUKA? J[ins
Takux BunajakiB nependaueni inctpykuii LOOP Ta LOOPNE.

Iacrpykuiss LOOPE mpamtoe Takox, sk iHcTpykmiss LOOP,
TIIBKA UUKI Tpu 11 BUKOHaHHI Oyne 3aBepuryBatucs (ToOTO
NepeCTaHyTh BUKOHYBATHCS Nepexoan), sakmo perictp CX mpuiime
3HayeHHs 0 uu raar Hyns Oyne BcTaHOBICHMH y 3HaueHHs | (Tpeba
nam’siTaTd 1po Te, Mo ¢uiar HyjIs BCTAHOBIIOETHCS Y 3HAUYEHHS 1,
SKILO pe3yJbTaT OCTaHHBOI apu(METUYHOI omnepalii OyB HYJIbOBUM
abo JBa omepaHAM Yy OCTaHHIN omepalii 3piBHAHHSA He 30Irajuch).
Amnasnoriyno, iHcTpykuiss LOOPNE 3aBepirye BUKOHAaHHS LHKITY,
akmo perictp CX mpuiiasas 3HaueHHs 0 a0o ¢uar Hyns CKMHYTHI
(Mae HyTBOBE 3HAUECHHS).

Incrpykuis LOOPE 3BicHa Takox, sk iHCTpykuis LOOPZ,
iHcTpykuis LOOPNE — sk inctpykuist LOOPNZ, Ttakox sk
iHcTpykuii JE ekBiBajneHTHa iHCTpykuis JZ (ue 1HCTpyKuii —
CHHOHIMH).

€ me oana i”HCTpyKuis 1wkiy. lle iHCTpykImis JCXZ.
Incrpykuis JCXZ 3ailicHIOE nepexia TUIbKH B TOMY BUMAJKY, SKIIO
3HaueHHs perictpy CX popiBHioe 0. Ile mae 3pyuynuit cmoci6
nepeBipsatu perictp CX mepen mowatkoMm nukity. Hampuknan, y
HACTYITHOMY (hparMeHTy Nporpamu, Mpu 3BEpHEHHI J0 SIKOTO PETicTp
BX Bka3ye Ha 06aifT, siki moTpiOHO 0OHYnmuTH, iHCTpyKUis JCXZ
BUKOPUCTOBYETBHCS Ul MPOIMYCKY TiJa LUKIY y TOMY pasl, SKILIO
perictp CX mae 3nauenHs 0:
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jexz SkipLoop ; akmo CX mae 3HaueHHs 0, ;1o
Hi40oTO poOUTH HE Tpeda
ClearLoop:
mov BYTE PTR [si],0 ; BCTAHOBHMTH HACTYITHUI OaiTy
; 3Ha4eHHs 0
inc si ; MOCHJIKA Ha HACTYITHHIA OaiT, 1110
; OUHIIYETHCS
SkipLoop:

Yomy 6akaHO IPOMYCTUTH BUKOHAHHSA IUKITY, SKIIO 3HAYCHHS
perictpy CX nopiBaioe 0?7 Tomy 0O y NpPOTHUIICKHOMY BHITAJKy
snaueHHs CX Oyzne 3menmeno a0 BennunHu OFFFFh ta incTpykuis
LOOP 3niiicHuTh nepexia Ha Bkazany MiTKy. [licist nporo nuki Oyae
BUKOHYBaTHcs 65535 pasiB. Bu x 6axkanu, o0 3Ha4eHHS PETICTPY
CX, piBue 0, BkazyBaiyio, mo Tpeba oOnynutu 0 Oait, a HE 65536.
Incrpykuis JCXZ no3Bosisie BaM y [bOMY BHIQAKY HIBHJIKO
BUKOHATH MOTPIOHY MEPEBIPKY.

HOPAJOK BUKOHAHHSA POBOTH

Otpumaty 1HOMBIAyaldbHE 3aBAaHHS Yy BUKIaJada (BapilaHTH
HaBEJCHI Y 10AaTKy A).
Po3paxyBaTu KOpeHi KBaJIpaTHOTO PiBHSHHS.

3arajbHi HOHATTS.

PiBHsiHHS BUITY ax2+bX+C=0, Je X — HeBioMe, a KoedirieHTn
a, b u ¢ — nmani ymcna, Ha3MBaE€TbCS KBaJIpaTHUM PIBHSHHAM. B
KBaJIpaTHOMY PiBHSHHI a # 0, TaK sSIK B 1HIIOMY BHUIaJIKy BOHO 0ys10 6
JTHIAHUM piBHAHHAIM: bX+C=0. B Toii xe wac a Moxe Oyt i
MO3UTHBHMI 1 Bim'eMHuM. SIkmio a<(0, To ITOMHOKHB OOMJB1 YaCTHHU
Ha -1, OTPEMAEMO DIBHSHHS 3 MOSHTHBHHI KoedilieHTOM TpH X’
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Koe(illieHT ¢ Ha3HBa€ThCH CBOGOXHWH WICHOM, ax’ — CTapIIAM
jIeHOM, DX — YJIeHOM, 1110 MiCTUTh MEPIIY CTEMiHb HEBIIOMOTO.

Skmo b#0 i ¢#0, TO piBHAHHSA ax>+bx+c=0 HasuBaeThCs
MOBHUM KBaJpaTHUM PIBHSHHSAM 3arajibHoro Buay. PosminuB Bci
yjieHu ioro Ha a(a # 0), oTpuMaeMo

x+b/a x+c/a =0 (3.2)

Homyctumo EZp, Ezq, MaeMO PIBHSHHS X2+pX+q:0, SIKE
HA3MBAETHCA KBAJAPATHUM PIBHSAHHSAM MPUBEIECHOTO BHUAY abo
MPHUBEICHUM KBaJIpaTHUM pIiBHAHHAM. Skmjo xoda 06 oawH i3
koedirieHTiB b abo ¢ MOpiBHIOE HYJIO, TO KBaJpaTHE pIBHAHHS
HA3WBAETHCS HETMOBHUM. HeEmoBHI KBaapaTHI pIBHSHHSA OyBalOTh
TPHOX BHIIB:

axio b=0, c£0, To ax’+c=0;

akuio b #0, ¢ =0, To ax2+bx=0;

ko b=0, c=0, To ax>=0.

KBanpaTtHe piBHSHHS BUIY ax*+bx+c=0 moxHa poO3B’s13aTH 1O
dbopMysi KOpEHIB MPHUBEJACHOTO PIBHSHHS, SIKIIO JaHE PIBHSHHSA
nonepeanbo po3ainuTh Ha a (a #0). [IpoTe, MOXKHA KOPUCTYBATHUCA 1
CHeriaibHOI0 (HOPMYIIOLO:

—b ++D

xl= T
(3.2)

—b—+D

x2 = T
(3.3)

Bupaz D, BxigHi B 10 (opMyIly MiJl paguKkaioM, Ha3UBaIOTh
JTUCKPUMIHAHTOM KBaJ[PaTHOTO PiBHSIHHS 3arajJbHOTO BHUIY.
Sxmo D >0, piBHSIHHS Ma€ ABa Pi3HUX AIMCHUX KOPEHS.
SAxuro D=0, To piBHSHHS Ma€ ABa OJHAKOBUX KOPEHS:
_ b
X1=Xo— — (34)

2a’
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Sxmo D<O0, To piBHAHHS HE Ma€ KOpeHs (IiiCHUX).

[Iporpama mOBWMHHA PO3PAaXOBYBAaTH 3HAYCHHS KOEQIiIlI€HTIB
HopMmaTuBHUX 3Ha4YeHb 13 ASCII B aBiiikoBuii (hopmaT, BUKOHYBATH
MHOKEHHS, OKPYTJICHHS 1 3MIIIICHHS.

3MICT 3BITY

[TocTanoBka 3ajaui.

Tekct mporpamu, BUXiTHI JaHi.
Tectu Ta pe3ynbTaTH BiUIaIKU.
biok cxema nporpamu.
PesynbTaru pimenns Ha EOM.

KOHTPOJIBHI IIMTAHHA

3aranbpHa XapaKTePUCTHKA apU(PMETHIHIUX KOMaH/I.

KoManau ckiagaHHs Ta BiAHIMAHHSL.

BiaminnocTi B po6oti komanag ADD ta ADC, SUB Ta SBB.

Hapourysanns ta 3menmienss Ha 1 (INC ta DEC).

Komannu nijeHHst Ta MHOKEHHS (31 3HaKOM Ta 0e3).

BingminHocTi mpu poOoTi ycix apupMeTHYHHX KOMaH[ 3 8-
O6iTHUMH, 16-01THUM Ta 32-01THUMU OTIEPAH]IAMH.

Jloriuni onepanii AND, OR, XOR.

Komanau SHL, SHR, RAR Ta ix ¢pyHK1ioHyBaHHS.

Komanan ROR, ROL, RCR, RCL ra ix ¢yHKIiOHyBaHHS.

Pizaung mixk xkomapmamu SHL, SHR, SAR, SAL ta ROR,
ROL, RCR, RCL.

Komanna JMP Ta tunm nepexoiB

Incrpykuis CMP Ta ii 3acTocyBaHHS.

Komanau ymoBHOrO nepexosy.

Incrpyxkuii nuknis: LOOP, LOOPNE, LOOPE, JCXZ.

ANTOpUTM Ji7ICHHS O€3 3aUIIKY.



42

JABOPATOPHA POBOTA Ne 4
PaaxoBi komauau MII i8086

META POBOTM: BuBuutu HaOip psakoBux komana MII
18086.

TEOPIA

PsaakoBi incTpykuii

Tenep My MiAIMNUIM A0 PO3IJSAY HAWOUIBII MOTYXHHX Ta
HE3BUYaWHUX 1HCTPYKIii nporecopa 8086 — iHCTpyKLil 11t poOoTH
3 psaKamMu. PsakoBi iHCTPYKIIT BIAPI3HIIOTHCS Bl IHIIUX 1HCTPYKIIIH
nporecopa 8086. Bonu MoxxyTh (y OJIHI€T IHCTPYKIIiT) 3BEPTATUCS 10
nam’sATi Ta 30UIbIIYBaTH YK 3MEHIIYBaTH pericTp-nokasuuk. OaHa
pAaKOBa IHCTPYKISA Moxe 3BepTatucs 1o nam’sati 130000 pasis. Ak
SCHO 3 1X Ha3BH, PAJKOBI IHCTPYKIIi 0COOIMBO KOPHUCHI ITPU POOOTI 3
TEKCTOBMMHU DSIKAMH. IX MOMHA TaKOX BHUKOPHCTOBYBaTH IIpH
poboTi 3 MacuBamu, Oydepamu AaHUX Ta OyAb-KMMU THUIAMHU
PAIKIB OaiT uu ciiB. PSIIKOBUMU IHCTPYKITISIMH CIT1JT KOPUCTYBATHCH,
TaMm Jie TUIBKU 1€ MOXJIUBO, OCKUJIBKHA BOHH, SIK IIPABUJIO, KOPOTIII Ta
MPaIIOI0Th CKOpIile, HIXK €KBIBaJIeHTHA M KOMOIHAIlls 3BUYAMHUX
iHCTpyK1ii mporecopa 8086, Takux, sk MOV, INC ta LOOP.

Mu posmuBuMOCh Bl pi3HI 1O  (DYHKIIIOHATBHOMY
NPU3HAYECHHIO TPYNHU PSAAKOBUX IHCTPYKINH: PSIIKOBI 1HCTPYKIUIT 1Jist
nepemimieHHss aanux (LODS, STOS Tta MOVS) Ta crpokoBi
IHCTpYKIIi, SKi BUKOPHCTOBYIOTHCS JUIsl TOINYKY Ta TOPIBHSHHSA
nanux (SCAS ta CMPS).

CTpokoBi iHCTPYKILI /151 MepeMillieHHsI JaHUX

CTpokOBi1  IHCTPYKIIii TMEpeMIillleHHs JaHUX B  IUIOMY
aHanoriuHi iHcTpykuii MOV, ane MOXyTh BHUKOHYBaTH Oiblle
byskmii, HDK 1HCTpYKHmii MOV Ta mpamonTs mBuAme. Mu
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PO3IMBUMOCH criodaTky iHCTpykiito LODS. 3ayBaxkumo, 1o y BCix
PAIKOBHX THCTPYKINSAX (uiar BKa3iBKKM HANPSAMKY 3aJ1a€ HAMPSIMOK, B
SIKOMY 3MIHIOIOTBCSl PEriCTPHU-TTOKA3YHKH.

Incrpykuis LODS

Iacrpykuis LODS, sika 3aBanTa)Kye (ails1 uu CI0BO 3 maM’sTi y
aKyMyJsITOp (HaKomU4YyBay), MIAPO3AUISETbCS HA JIB1 IHCTPYKIT —
LODSB ta LODSW. LODSB 3aBanTaxxye 0aiT, IKUM aapecyeThCs
3a nonomoroto napu perictpis DS:SI, y perictp AL Ta 3meHu1ye un
30ibmrye perictp SI (y 3amexHOCTI Bif cTaHy (iara HampsMKy).
Sxmo ¢uar HanpsaMmky BcTaHoBieHHMEl y O (BcTaHOBiIeHMH 3a
noromoroto iHcTpykuii CLD), To perictp SI 30imbmryeTses, a SKIio
¢duar HampsIMKy JOpiBHIOE | (BCTaHOBJIEHHMH 3a JOIOMOIOIO
iHcTpykuii STD), To perictp SI 3mennryerbes. | e BipHO HE TUTBKH
st iHeTpykiiii LODSB, ¢nar HanpsMmky Kepye HampsMKOM, Y
SKOMY 3MIHIOIOTBCSI YC1 PEriCTpU-TIOKa3HUKU PSAKOBUX 1HCTPYKIIIH.

Hanpuknan, y HacTynmHOMY (hparMeHTy nporpamu:

cld
mov si,0
lodsh

iHcTpykuis LODSB 3aBanTtaxye perictp AL 3mictom Gaifra 31
smimeHHsM () y CerMeHTi JaHuX Ta 30UTbITye 3Ha4eHHs pericTpy Sl
Ha 1. l{e exBiBaJIeHTHO BUKOHAHHIO HACTYITHUX 1HCTPYKIiil:

mov si,0
mov al,[si]
inc si

onHak iHctpykuiss LODSB mpaiioe cyrteBo mBuame (Ta
3aiiMae Ha J1Ba 0alTa MHEI), HK IHCTPYKITIi:

mov al,[si]
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inc si

Iacrpykuis LODSW ananoriyna iHcrpykuii LODSB. Bona
30epirae y perictpi AX CcI0BO, SIK€ aJIpeCye€ThCs MapoK PETricTpiB
DS:SI, a 3nauenns perictpa SI 3MeHIIyeThCS Un 301IbIIY€ETHCS Ha 2,
a He 1. Hanmpukian, iHCTpyKIIii:

std
mov si,0
lodsw

3aBaHTAXYIOTh CIIOBO 3i 3MileHHAM 10 y cerMeHTti AaHux y
perictp RU, a motim 3HaueHHs SI 3MeHIIyeThCS Ha 2.

Incrpykuia STOS

Iacrpykuis STOS — ue nomosHenHs iHcTpykiii LODS. Bona
3aMucye 3HAYCHHsS PO3MIpoOM Yy OalT 4M CIIOBO 3 aKkymyJssropa y
yapyHKy IaM’siTi, Ha Ky BKa3ye mapa perictpiB ES:DI, a nmotim
3Mmenurye yu 36unbnrye DI Inctpykniss STOSB 3anucye Gaifr, skuii
MicTUThCs y perictpi AL, y uapyHky nam’sti no agpect ES:DI, a
NoTiM 301UIbIye un 3MeHye perictp DI, B 3anexxHocTi Bin ¢uiary
HanpsMKy. Hanpuknan, iHCTpyKIii:

std

mov di,0ffffh
mov al,55h
stosb

3anucyroTh 3HadueHHs 55h y Oaiit 31 3mimenasm OFFFFh y
CerMeHTl, Ha skui Bkazye perictp ES, a motim 3menmye DI no
3nayenHsa OFFFEh.

Iactpykmis  STOSW  mpaiioe  aHalOrigyHO,  3aMHMCYIOYH
3HaYeHHS PO3MIPOM y CJOBO, SIKE€ MICTUThcA y perictpi AX, 1o
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anpeci ES:DI, a motim 30inbI1ye un 3MeHIIye 3Ha4eHHs pericTpa DI
Ha 2. Hanpuknan, iHCTPYKITii:

cld

mov di,0ffeh
mov al,102h
stosw

3anucyoTh 3HadeHHs 102h po3mipom y ciioBo, 3amucane y
perictpi AX, mo 3mimennio OFFEh y cermenTi, Ha skuii Bkazye
perictp ES, a motim 3HaueHHs perictpa 30inbmryerses 1o 1000h.

Incrpykuii LODS ta STOS MoxHa 4yyq0BO BUKOPUCTOBYBATH
pasom miis KomitroBaHHS OydepiB. OHAK 1715 IepeMileHHs OaiTa 9u
CJIOBa 3 OJIHOTO Miclis Ha iHIIE € IIe Kpamuid crioci0. Lle incTpykiis
MOVS.

Incrpyknis MOVS

[acrpykuis MOVS ananoriyna inctpykuisMm LODS ta STOS,
SKILO iX MOE€THATH y OJHY 1HCTpyKUifo. Ll iHCTpyKIis 3unTye GalT
YU CJIOBO, 3amucaHe 1o aapeci DS:SI, a moTiM 3anucye 11e 3HaYeHHS
no azapeci, sika BM3HauyaeTbesi maporo perictpiB ES:DI. Cioso um
OaliT He mnepenaeTbCcsl MPU LBOMY 4Yepe3 pEericTpu, TOMY 3MICT
perictpa AX He 3MiHIO€ThCS. [HCTpyKIist MOVSB Mae MmiHiManbHO
MO>KJIUBY JIJIsl IHCTPYKIIIT TOBXKUHY. BoHA 3aiimMae TITbKU OJMH OaT,
a Mparlroe 1ie mBHIIIe, HiXk KoMOiHatis iHcTpykuiit LODS ta STOS.

mov cX,ARRAY_LENGTH_IN_WORDS
mov si,OFFSET SourceArray

mov ax,SEG SourceArray

mov ds,ax

mov di,OFFSET DestArray

mov ax,SEG DestArray

movV es,ax

cld
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CopyLoop:
movsw
loop CopyLoop

IloBTOpEHHS PAAKOBOI iIHCTPYKUIil

Xoua y OCTaHHbOMY WPUKIAAI KOJ BHUIJISAAE JIOCHTH
e(eKTUBHMM, Hemorano Oyno 0 mo30aButucs Bix iHCTpyKii LOOP
Ta TepeMillyBaTd BeCh MacHB 3a JONOMOTOIO OJHI€l IHCTPYKIi.
[acrpykuii npouecopa 8086 sBisAIOTH Taky MOXxIuBicTh. Lle popma
PAAKOBHX 1HCTPYKIiH 3 mpedikcom REP.

[Ipedikc moBTopenHss REP — me He iHcTpykuis, a mpedikc
iHcTpykmii. [lpedikc iHCTpyKmii 3MiHIOE poOOTY MOJAIBLION
inctpykuii. Ilpedikc REP poOuth HacTymHe: BiH BKaszye, IO
HACTYIHY IHCTPYKIIiI0 TpeOa MOBTOPIOBATH JTOKH 3MicT perictpa CX
He Oyae nopiBHioBaTH 0. (skmo perictp CX gopiBHioe 0 y moyaTtky
BUKOHAHHS 1HCTPYKIIIi, TO IHCTPYKIIisl BUKOHY€ETbCs 0 pa3iB, IHIIMMHU
CJIOBAMH, HISIKUX il HE 3IHCHIOEThCA.

BuxopuctoBytoun mnpedikc REP, wmoxna 3aminutH Yy
OCTaHHbOMY IPHUKJIA/1 IHCTPYKIIII:

CopyLoop:
mosw
loop CopyLoop

Ha 1HCTPYKIIiIO:
rep movsb

L« incTpyKiis Oyae nepeminryBatu 0510k 3 65535 cii (OFFFh)
3 mam’sTi, sKa mno4yuHaeTbes 3 aapecu DS:SI y mam’are, ska
MOYMHAETHCS 3 aJ[PecH, sika BU3HavyaeThes perictpamu ES:DI.

3BUYaitHO, NIJI1 BUKOHAHHS 1HCTPYKIiI 65535 pa3iB moTpiOHO
3Ha4YHO OUIbIIE Yacy, HXK JJIsi BUKOHAHHS IHCTPYKIIi 01U pa3, TOMY
0 JJIS 3BEPTaHHs 10 ycCiil miel mam’sTi motpedyeTbes yac. OmHak
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KO)KHE TIOBTOpPEHHS (3 JOMOMOTrOI0 mpedikca) psAKOBOI 1HCTPYKILT
BUKOHYETHCS CKOpIIlle, H’)K BUKOHAHHS OJHI€T PSAIKOBOI IHCTPYKIITIT.
Lle no3BOJIsIE OTPUMATH AYXKE IIBHIKHA CIOCIO YMTAHHS 3 TaM’sTi,
3aMucCy y Mam’ATh Ta KOMIIOBaHHS.

[Ipedpikc REP MoxHa BHUKOPUCTOBYBAaTH HE TIUIbKU 3
iHcTpykiiero MOVS, ane Takox 3 iHCTpyKIisimu LODS ta STOS (Ta
iHcTpykuismu SCAS ta CMPS — e Mu pO3IJISIHEMO Ii3HIIIE).
[acrpykuito STOS MoxHa 3 yCIiXoM MOBTOPIOBATH JIJISl OYMCTKH YU
3aIOBHEHHS OJIOKIB T1aM’ SITi, HAITPHKIIAI;

cld

mov ax,SEG WordArray

mov es,ax

mov di,OFFSET WordArray

sub ax,ax

mov cx, WORD_ARRAY_LENGTH
rep stosw

TyT MacuB WordArray 3aroBHIOETECS HYJISIMHU.

[Ipepikc REP Bukinkae TOBTOPEHHS TUIBKH PSAIAKOBOL
IHCTPYKIIi. IHCTPYKIIisl TUITY:

rep mov ax,[bx]

HE Mae ceHcy. Y 1boMy BUNaaky npedikc REP irnopyetses Ta
BUKOHYETHCS IHCTPYKITIS:

mov ax,[bx]

Incrpykuia SCAS

IacTpykmiss SCAS BUKOPUCTOBYETHCS IS TIEPETIIANY 1AM’ STi
Ta TOUIYKY 30iriB UM HE30iriB 3 KOHKPETHUM 3HAUYEHHSIM PO3MIpOM Y
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0aiT un cnoBo. Sk 1 Bci psakoBi iHCTpyKii, iHCTpYKIiT SCAS Mae
nBi popmu — SCASB ta SCASW.

Incrpykuis SCASB nopiBHIo€ 3micT perictpy AL 3 6aliTtoBum
3Ha4eHHsM 110 aapecy ES:DI, BcraHoBIIIOIOUYHN MpH IbOMY (hJ1ard, sKi
BIIOOpaXyIOTh  pe3yiabTaT TOPIBHSAHHA (K MpU BUKOHAHHI
iHeTpykiii CMP). fAx 1 npu Bukonansi iHcTpykiii STOSB, npu
BukoHaHHi 1HCTpyKUii SCASB 30inblIyeTbcss 4M  3MEHIIYETHCS
3HauyeHHs perictpy DL

PsanxoBi iHCTpyKIii HIKOJM HE BCTAHOBIIOIOTH (PJIaTM TaKUM
YHHOM, 100 BOHM BioOpaxanu 3MiHM 3Ha4YeHb perictpiB SI, DI i/un
CX. Incrpykmii STOS ta MOVS B3arani He 3MIiHIOIOTh HISIKHUX
¢mnariB, a iHcTpykuii SCAS ta CMPS 3MmiHIOIOTE (Quiaru TUIBKH Y
BIJITOBITHOCTI 3 PE3y/IbTATOM BUKOHAHOTO iM MTOPIBHSIHHSI.

[Tpedikc REPE (sixuii Takox mae Ha3By npedikc REPZ) takox
BKa3ye mporecopy 8086, mo iHcTpykiito SCAS (uu CMPS) tpeba
NOBTOpIOBaTH AoKkosu perictp CX He Oyne AOpiBHIOBAaTH HYJIIO, YU
nonoku He ctaHeThest He301r. [Ipedikc REPE moskHa posrasaaru, sk
npedikc, SKUH O3Hayae “NOBTOPIOBATH, JIOMOKU JIOPIBHIOE”.
Amnanoriuno, npedikc REPNE (REPNZ) Bkasye mporecopy 8086,
1o iHcTpykiito SCAS (CMPS) tpeba nmoBToproBatu, nomnoku CX He
Oyne nopisHioBaTH 0 un onoku He ctaHeTbes 301r. [Ipedikc REPNE
MOXHa pO3MNIAfaT, sK Mpedikc “HOBTOPIOBATH JIONMOKH HE
JIOPIBHIOE”.

Sk 1 Bci psakoBi iHCTpykii, iHCTpykuist SCAS 306imbirye
perictp-nokazuuk DI, skio ¢uar HanpsMKy gopiBHIoe 0 (ounIeHui
3a gonomororo iHncTpykuii STD).

Iacrpykuiss SCASW — ne dopma incrpykuii SCASB s
poboTH 31 cnoBoM. Bona 3piBHIOE 3MicT perictpy AX 31 3MiCTOM
nam’sati o azapeci ES:DI Tta 30inbmiye ym 3MeHINye 3HA4Y€HHS
perictpy DI y kiHIIi KOXXHOTO BUKOHAHHS Ha 2, a Hi Ha 1.

Incrpykuis CMPS

Incrpykuis CMPS 103Bosisie BUKOHYBATH 3piBHSHHS IBOX OaifT
yu cniiB. [Ipu ogHomy BukoHaHHI iHCTpyKIii CMPS 3piBHIOIOTHCS
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JBl 4apyHKH TaM’sTi, a MOTiM 30inbmryrotecs perictpu SI Ta DI
Iactpykmito CMPS MokHa po3misimatv, SK aHAJIOT 1HCTPYKINT
MOVS, saxwuii 3aMicTh KOMIIOBAaHHS OJHI€] YapYHKH MaM’ATi y 1HITY
3pIBHIOE Bl YapYHKH I1aM’sITi.

Iacrpykuis CMPSB nopisHioe 6aiit o agpeci DS:SI 3 6aiitom
no azapeci ES:DI, BcraHoBmto0UM BiAMOBIAHMM YHHOM ¢uiaru Ta
3011bIIyI0uH UM 3MeHIryroun perictpu SI ta DI (y BiamoBigHOCTI Bif
¢nary Hanpsmky). Perictp AX npu 1boMy He 3MIHIOETHCS.

Sk 1 Bci paakoBi iHcTpykuii, iHCcTpyKuist CMPS mae aBi popmu
(mms pobotm 3 OaiitamMmu Ta s PoOOTH 31 CIIOBaMH), MOXKE
30inpIryBaTd uu  3MeHmyBatu perictpp SI ta DI Ta Oynme
MMOBTOPIOBATHCSA MPpHU HassBHOCTI npedikca REP.

HOPAJOK BUKOHAHHSA POBOTH

[Tomictutu y cermentu (DATA1, DATA2) nanux aBa TeKCTU
BIJITTOBIJTHO.

OuncTuTy eKpaH 3aco0amu pSIKOBUX KOMaH].

BuBectn Ha ekpaH oOuaBa TEKCTH 3ac00aMH PSIKOBHUX
KOMaH]I.

Y mepuioMy TeKCTI MiApaxyBaTW KIIbKICTh CIIIB, SIKi
MOYMHAIOTHCSA 3 OyKBH “M”.

Y gpyroMy TeKCTI MigpaxyBaTH KIUIbKICTh CHIB, Kl
MOYMHAIOTHCSA 3 OykBH “H”.

BuBecTu ciioBa sxux OuTbIIIe.

3HaiTH Ta BUBECTH OJHAKOBI CIIOBA.

3aMiHUTH yci TOUKH (“.””) Ha 3HAKH

BuBectu Ha expaH 00H/IBa TEKCTH.

6“’9

3MICT 3BITY

ITocranoBka 3ajaui.
Texkct nmporpamu, BUXiaHi AaHi.
Tectu Ta pe3yabTaTH BiAJTaAKH.
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biok cxema nporpamu.
Pesynpratu pimensas Ha EOM.

KOHTPOJIbHI 3ATIUTAHHA

[TosicHuTH pOOOTY KOMaH/:

STOS, STOSB, STOSW;

LODS, LODSB, LODSW;

MOVS, MOVSB, MOVSW,

SCAS, SCAB, SCAW,

CMPS, CMPSB, CMPSW.

Omnucatu po0OoTy npedikcis:

REP, REPZ, REPNZ, REPE, REPNE.
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JJABOPATOPHA POBOTA Ne 5

PobOorTa 3 kaaBiatyporw ta aucnjeem yepe3s BIOS

Meta po6oru: BupuntH pobOOTY KIaBiaTypu Ta BiJeo-
ajamnrepa.

TEOPIA

Posmmpennii  I'padiuamii  Amantep (Enhanced Graphics
Adapter — EGA) ¢ipmu IBM sBiste coboro rpadidHuii KOHTpOJIEp,
KU 3a0e3meuye MOKJIHMBICTE POOOTH Y PI3HHX BiJICOpPEIKUMAX
CYMICHO 3 KOJIbOPOBUMU 4YHM MOHOXPOMHHMMH MOHITOpaMH 3
mudpoBuMH Bxogamu. KpiM 1poro, aganrep 3ade3rneuye MOKIUBICTD
poOoTH 31 CBITOBUM mepoM. Agjantep Moxe (QYHKIIOHYBaTH Yy
JNEeKIIbKOX TIpadiuHuX pexuMax (BUKOPUCTOBYIOTbCS 4  OITOBI
IUIOIMHK) Ta BOJIOJII€ MOKJIMBICTIO 3aBAaHTAXXEHHS Yy Bijeomnam’siTh
mpu@TiB y andaBiTHO-IIUPPOBUX peKUMaX.

Anantep mictuTh y cobi 64K6aiT nmam’sati, odopmieHoi y
Burisizi 4 6itopux miomuH no 16K6aiT. Kpim Toro, 3abe3neuyerses
MOYJIMBICTh PO3IIMPEHHS MaM’ ATl agantepa 10 128 yu 256 Koaiit.

BineoOygep (Display Buffer)

Poswmip Bigeo Oydepa (sskuii Mae Ha3BY TaKOXK BieonaM’ siTh YU
nam’sTh ananrtepa) nopiBaioe 64 K6. BigeoOydep noctynuuii 3 60Ky
npolecopa sSIK Ha YMTaHHS TaK i Ha 3aIMC Ta CKIAAA€EThes 3 4 0ITOBUX
miomuH 1mol6 Ko6. IcHye MoXIuBicTh po3mupeHHs Bijneooydepa 10
128 K6. Ha mnnari po3mmMpeHHS BCTaHOBJIEHI CIOTH TS
nigkmodeHas me 128 KO mam’siTi, mo 103BOJISE TOBECTH PO3MIP
BizieoOydepy 1o 256 Ko6. Ilpu mpoMy y KOXKHY OITOBY IUIOLIHHY
IOoJacThCd IBa IONATKOBMX Oanka mam’sati mo 16 K6. 3 meroro
CYMICHOCTI 3 MOJENSIMU BiJleoajganTepiB, SKi ICHyBaJId paHille,
anpecu BimeoOydepa MOXyTh 3MiHIOBaTHCSI. MoiauBi 4 BapiaHTa.
BineoOydep moxe OyTu BcTaHOBiIEHO aoBkHHOIO 128 KO Ta
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nounHaTUCh 3 cermMeHTHOI anpecu A0000, moBxkuHor 64 KO Ta
nounHaTtHCch 3 aapecu A0000, nopxuHor 32 KO Ta mounmHaTuch 3
aapecu B0000 gu nmorxunotro 32 K6 3 mouatkom mo aapeci B800O.

ba3oBa cucrema BBoay/BuBoay (BIOS)

Bba3zoBa cucrema BBOAY/BHMBOAY BijeoananTepa 3HAXOAUTHCS Y
nam’sTi crnerianbHoro II3Y BcraHOBIEHOro Ha IUIAaTi ajganTepa.
Bineo BIOS o00’eanyerbcss 3 CHCTEMHOIO 0a30BOI0  CHCTEMOIO
BBO/IY/BUBO/TY. Tyt PO3TAILIOBYIOTHCS upudTy, AK1
BUKOPHUCTOBYIOTBCS JUIsI TCHEpAIlii CHMBOJIIB Ta KEPYIOUi MpOrpamu
BimeoananTepa. Posmip I[13Y — 16 K6, mouarkosa axpeca — C0000.

Y npuBeneniii Hwxkue Tabm. 5.1 momaHo cmnHMcoK Ta
XapaKTePUCTHKH  JIOCTYTHHUX  PEKUMIB NpPU  BHKOPUCTaHHI
CTaHgapTHOTrO MOHiTOpY IBM.

Tabmuns 5.1 — Croucok Ta XapakTEpUCTUKH JIOCTYIHHUX
peKMMIB ITPU BUKOPUCTaHHI CTaHapTHOr0 MoHiTopy IBM
= < g ¢ Q ‘8
S| 5|88 _|E _|Eg |B g« &
[a¥ o 2 = :E g = &~ 5 . p= k= A E
g ? e = 2. o o & 5
= o 2 o > = o= o
= £ S £ \© o = " O =
40 B 8 8 3
/0 6 x25 800 x8 20x200
] 40 B 8 8 3
/0 6 x25 800 x8 20x200
] 80 B 8 8 6
/0 6 x25 800 x8 40x200
80 B 8 8 6
/10, 6 x25 800 x8 40x200
40 B 8 1 3
P x25 800 x8 20x200
40 B 8 1 3
P x25 800 x8 20x200
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80 B 8 1 6
P x25 800 x8 40x200
40 A 8 2 3
P 6 x25 000 x8 14/8 20x200
80 A 8 1 6
P 6 x25 000 x8 1214 40x200

Pexxumu 3 0 mo 6 BIANOBIZAIOTH PEXKUMAM KOJIHLOPOBOTO
rpadiunoro anantepa (CGA).

Pexxumu 0, 2 Ta 5 imenTudHi pexumam 1, 3 ta 4 BiIMOBIAHO 10
BUX1JTHOMY iHTepeiicy.

[Tons “MakcuManbHa KiTbKICTh CTOPIHOK It pexkumiB D ta E
BKa3ylOTh KUIBKICTh CTOPIHOK, SIKi MIATPUMYIOTHCS MPH HAsSBHOCTI
rpadiyaoi mam’sti posmipom y 64 K6, 128 K6 um 256 KO
BIJIIIOBITHO.

[lpr BUKOPUCTAaHHI YIOCKOHAJICHOTO KOJIBOPOBOTO MOHITOPY
30epiraeTbCsi  CyMICHICTH 3  yCiMa  paHille HepeniuyeHUMHU
BizeopexxkumamMu. KpiM  TOTO, TPHITYCKA€ThCS  BUKOPUCTAHHS
JOJAaTKOBUX  BIJICOPEKUMIB, Tabn. 5.2, sKI  MIATPUMYIOTHCA
nporpamamu 6a30Boi cuctemMu BBoly/BuBony EGA.

Tabmuns 5.2 — CHucOK Ta XapaKTEPUCTHKH JIOJaTKOBUX
BIJICOPEXKHUMIB, SIKI MIIATPUMYIOThCS MporpaMaMu 0a30BOi CUCTEMHU
BBOAY/BUBOY EGA i,

= 0 15 s 8|S & 2 3,
L = = 2 SN Y 5 = 5
2 &€ |Eg5 |28 F | €5
= 22| 3 7| o 5
= ) S 3 e a S| F 3
1 40 B 8 32
* 1/ 6/64 | x25 800 x14 0x350
1 40 B 8 32
* /1T, 6/64 | x25 800 x14 0x350
1 80 B 8 64
* /1T, 6/64 | x25 800 x14 0x350
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1 80 B 8 64
* |/ 6/64 | x25 800 x14 0x350

4 80 A 8 64
0* | P /16 x25 000 x14 0x350

Pexxumu 0, 1, 2 Ta 3 mpuBeAeHI TakoX 1 y TaONHIlI PEXUMIB
s kombopoBoro  MoHiTopa IBM. Bimeo-BIOS  3a6esneuye
HiABUIIEHY SKICTh BHUBOAY IPH BHKOPHCTAaHHI YJIOCKOHAJIEHOTO
KOJILOPOBOTO MOHITODY.

Y mnoni “Kompopu” BH3HAYA€ETHCS KIJIBKICTH OIHOYACHO
MOJIaHUX Ha €KpaHi KOJbOPIB y TOMY YH IHIIOMY BiJICOPEXKHMI Ta
KUTbKICTh KoNbopiB y mamitpi. s 10h Bigeopexmmy y moumi
“Konmpopu” Ta mModi KUIBKICTh CTOPIHOK TMPHUBEICHO JBa BapiaHTa
3Ha4YeHb, SKi BiANOBIIAIOTH 00’eMy BCTaHOBIEHOI mam’sti — 64 KO
yn Outb 64 KO.

3ABIAHHS

HanucaTtu nporpamy sika BUKOHY€E HAaCTYIIHI Jii:

[Tpu HaTucHeHH1 knaBimmi “T7:

[epeiitu y TekctoBuit pexum 80x25 16 KoIbOPIB;

OuucTuTH eKpaH, GOH CHHBOTO KOJIBOPY;

BuBectn cBoe 1M’ y JIBOMY BEpPXHbOMY KYTY KpPAacHUM
KOJIbOPOM Ha 3esIeHOMY (poHi 3 aTpOyTOM MUTAHHS CUMBOJIIB;

BuBenenuii Hanmuc IUIaBHO NEPEMIIyBaTH Yy MPaBUM HIKHIN
KYT.

[Tpu HatucHenHi knasim “G”:

[Tepeiitu y rpadiunnii pexum 320x200 16 xoabopiB;

OuuncTtutH exkpaH, GOH YOPHOTO KOJIbODPY;

Busectu mamtonok PCX ¢opmarty Ha expaH;
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IIpn wHartucHeHHI Oyab-Akoi Kkiasim kpiMm “G” Ta “T”
M
3MIHIOBaTH OKPEMi KOJIbOPH MAJTFOHKA.
IIpu ToBTOpPHOM HathucHeHHl knasmu  “‘G” uym TV
y
BUKOHYBATH BIAMOBIAHO IMyHKTH 1, 2.

3MICT 3BITY

[TocTanoBka 3ajaui.

Tekct mporpamu, BUXiJHI JaHi.
Tectu Ta pe3ynbTaTH BiUIaIKU.
biok cxema nporpamu.
PesynbTaru pimenns Ha EOM.

KOHTPOJIbHI INTAHHA

Ski Tunu BiZieoaganTepiB BU 3HAETE, OMUIIITH iX poOOTY?

Pexxumu siki iATPUMYIOTHCS LIUMH aJJaliTEpaMu.

Oprani3anist Bijeonam’sTi y TEKCTOBOMY Ta TIpadidHOMY
pexumax agantepa EGA (Enhanced Graphics Adapter)/

Tpu pexumy poOOTH KJI1aBiaTypH Ta iX pi3HUILIL.

Oynkuii BIOS ans pobotu 3 kinasiatypoto (16h, 15h, 9h, 8h).

O®ynkuii BIOS mis pobotu 3 Bineoagantepom (10h, 15h).
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HdomaTtok A

3aBaaHHuda Ha JabdopaTtopHy podory Ne3

No
Ba a b C
piaHTy

1 2 4 2
2 4 16 8
3 2 7 1
4 3 6 3
5 4 5 2
6 4 8 4
7 5 11 5
8 6 12 6
9 3 6 2
10 3 10 8
11 1 2 1
12 3 11 10
13 4 9 5
14 2 10 9
15 1 4 4
16 3 13 12
17 2 8 8
18 1 7 8
19 2 12 15
20 5 10 5
21 5 8 3
22 4 12 9
23 3 9 6
24 2 8 7
25 7 14 7
26 6 11 5
27 1 19 8
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