JlaGopaTtopna po6ora Ne 4
Tema: Cucrema komang npouecopa [8086.
Merta: O3HaiioMuTHCA 13 crioco0amMu aapecariii onepas/iB Ta OCHOBHUMH IpylaMyu KOMaH[
npouecopa [8086.

KopoTtki Teoperuyni BitomocTi

1. Cnioco0Ou anpecauii onepanais y mpouecopa I8086

KosxkHa KkoMaHa mporiecopa CKIaJaeThesl 3 IBOX YaCTUH: onepalliiiHoi i agpecHoi. Onepaniiina
yacTuHa (KO omeparlii) BKa3ye siKy Jif0 TOTpiOHO BUKOHATH. AJIpecHa YacTHHA BKa3Ye, JIe
3HAXOAMTHCS 1HPOPMALis 1 KyIU MOTPIOHO BIANIPABUTH pe3ysbTaT. AIpecHa YacTUHA MOKE OyTH
BigcytHsa (NOP, HALT).

Haituacrime BUKOPHCTOBYIOTH ABOQIpECHI KOMaH 1. BOHM BKa3yIoTh Ha JIi10, SIKY MOTPiOHO
BUKOHATH HaJl MEPILIUM 1 IPYTUM orepaHaoM. J[BoaapecHi KOMaHIM HE MalOTh OKpEMoi aJipecu
pe3ynbrary. Pe3ynpTatr po3MilnyeThest Ha MiCIll OJTHOTO 3 ONEpaHIiB a00 B CIEI[iaIbHOMY pericTpi —
akyMyJsiTopl. Anpecariist mporecopa 18086 HanexxuTh 10 THIY «pericTp — mam’satb». Lle o3Hauae,
10 KOMaH1 MalOTh MAaKCUMYM JIBa ONIEPaH/IX 1 HE JOMYCKalOTh OJHOYACHOI aapecarlii 1BoX
KOMIPOK ITaM’STi. 3arajibHa CTPyKTypa KOMaH/IH TaKa:

KOII dst, src (ne KOII. — kox onepartii, dst — mpuiimMay 1aHux, src — JPKEPEIIo JaHUX).

BapianTu anpecarii onepasis
Perictp — perictp
Perictp — mam’siTh
[Tam’ 1B — pericTp

Perictp — koHCTaHTa
[TaM’aTb — KOHCTaHTa

[Tpomecop I18086 Mae kisbKka crioco0iB ampecartii onepaH/iB.

1. PericTpoBa agpecauis. Onepanau —
pericTpu mporiecopa.

2. be3nocepeans aapecanisa. Onepann
(KOHCTaHTa) MICTUTBLCS B KOMaHIi

3. llpsima agpecanis. Agpeca onepasia
MICTUTBCI B KOMaH/I1

4. Henmpsima pericTrpoBa agpecanis.
AJipeca onepaH/ia 3HaXOAUTHCS B OTHOMY
3 0a3oBUX a0o iHAEeKCHUX pericTpiB (BX,
SI, DI)

5. Ba3zoBa aapecaiisi (6a3a ritoc
3MiIIeHHs). AZlpeca onepaHaa € CyMOIO
BMicTY perictpa BX a6o BP 1 3mimenns

6. InnexcHa anpecanis (6a3a ioc
1HJIeKC) AJlpeca orepaH/ia € CyMOIO
BMicTy perictpa SI ado DI i 3minieHHs

7. ba3oBa ingexkcHa aapecaiisi (6a3a
TUTIOC 1HJIEKC TITIOC 3MIIIEHHs ). Anpeca
OTIEpaH/ia € CYMOIO BMICTY 6a30BOTO
pericTpa, iHaekcHoro perictpa (BX + SI,
BX + DI, BP + SI u BP + DI) 1 3mimeHHs

mov ax, bx
add ax, si

mov ax, 2
add al, 30h

mov ax, textl
mov bx, es:0002

mov [si], cl

add al, [bx]

mov ax, 2[bp]

add [bx+10], ax

mov 6[si], ax
add cx, [di+2]

mov ax, 2[bx][si]

mov ax, [bx+si+2]

[lepenaTtu bx B ax
JonaTu si 1o ax

3aHecTH 2 B ax
Jonatu 30h go al

3anecTH 3MiHHY text]l B ax

3anectu cl B KOMipKy, aapeca
AKOT 3HAXOJUTHCS B Si

Jonmaru no al BMicT KOMipKH Ha
AKy BKa3ye bx

3aHecTH B ax CJIOBO 3a aJpecor0
bp+2

Jlomatu 10 IIOCTOrO CJIOBa B
MAacHBi, Ha SKUH BKazye bx, BMicT
pericTpa ax

[lepenaTtu ax B €JIEMEHT MacHBY
Jlonatu eneMeHT MacHBy JI0 CX

[lepenaTtu exeMeHT MacHuBY B ax



OcHo6HI cpynu KOMaHo
Cucrema komaH 1 OyIb-sIKOTO TpoIecopa CKIATAEThCS 13 KUThKOX rpym komana. HaBegemo
IIPUKJIaId KOMaH/ OCHOBHUX IpyIl KoMaHA npouecopa [18086.

1. Komanam nepenayvi 1aHux

Komanna

Jist

[Ipuknaaun

MOV dst, src

[Tepenae BMICT pKepena src B mpuiimau dst

mov dx,cx
mov bp, gamma
mov [bx], 3450h

XCHG reg, mem/reg

OOMiHIO€e BMICT mapu pericTpiB abo pericTpa i
KOMIpKH Tam’sITi

xchg al, bl
xchg ax, cx
xchg cx, [bp]

XLAT MicTtae GaiiT 3 KOMIPKH MMaM’SITi 13 3MIIIEHHSIM mov bx, table
(edexTuBHOO anpecoro) BX+AL i 3aHOCUTH B mov al, adr
AL xlat
LEA reg, mem 3aBaHTaxye e(DEKTHBHY aApecy JUKepena B lea bp, alpha
pericTp lea bx, [bx][si]
IN acc, port 3aBaHTaXxye JIaHi 3 MOPTa B aKyMYJISITOP in al, 40h
in al, dx
OUT port, acc BuBoauTh aHi 3 akymyJsiTopa B OPT out 80h, al
out dx, ax
2. Komanau apupmMeTH4HHMX onepanii
ADD dst, src Honae onepanu dst Ta src i po3mimnrye pe3ynstaTt | add cx, dx
(mem/reg, mem/reg) | B dst add cx, 0ABDCh
add ax, temp
ADC dst, src Honae onepanu dst, src Ta mpanopens CF 1 adc al, 35h
po3minrye pe3ynbTar B dst adc [di], ax
INC dst 30u1bl1ye Ha 1 perictp a0o KOMIpKY nam’Ti inc [di]
inc si
SUB dst, src Bingnimae src Bix dst 1 po3minrye pe3dynbsrar B dst | sub cx, bx
sub cl, [bp+2]
sub al, 10h
SBB dst, src Binnimae src Ta mo3uky CF Bix dst 1 po3mimnrye sbb ax, bp
pe3ysbTaT B dst sbb [di], 30h
DEC dst 3mentnye Ha 1 perictp abo KOMipKy mam’siTi dec [bp]
dec al
NEG dst 3MiHIOE 3HAK OTNIEPaH/ia B TOTOBHSUTBHOMY KOJTI neg bx
CMP dst, src ITopiBHIOE onepanu (dst — src) cmp al, Odh
MUL src MHOoxHTh 6€33HaKOBUI onepan]] Ha akyMmyJsiatop | mul dl
(AX:=AL* src abo [DX-AX]:=AX* src mul [si+15]
IMUL src MHOXUTB 3HAKOBI OTIEpaHIH imul dl
(AX:=AL* src abo [DX-AX]:=AX* src imul alpha
DIV src JinuTth G€33HaKOBI ONEpaHIN Ha aKyMYJISTOP div cl
(AL:=AX/src a6o AX:=[DX-AX]/ src div [bp+20]
IDIV src JinmuTh 3HaKOBI ONEpaHIu Ha aKyMYJIATOP idiv ch

(AL:=AX/src a6o AX:=[DX—-AX]/ src

3. Jloriuni onepamii

Jloriuni komangu AND, TEST, OR, XOR BrummBaroTs Ha npanopiii. OF, CF nepeBonstscs B
HynsoBHi cTaH, SF, ZF, PF 3anexats Bix pe3ynbrary onepaiii. AF He BUSHaUCHHIA.
Komanga NOT He BruMBae Ha Mparopiii.




AND dst, src dst := (dct) 4 (src), noriune I, AND and ax, 00001111b
TEST dst, src (dct) A (src), noriyna mepeBipka test [si], cx
OR dst, src dst := (dct) v (src), noriune ABO, OR or temp, dI
XOR dst, src dst := (dct) @ (src), Bukmoune ABO, XOR xor ax, dx
NOT src src := (src), inBepcis, NOT not ax
Haranaemo, 110 sioriuHi omnepariii 03Ha4at0Th HACTYITHE:
X Y| XANDY | XORY | XXORY | NOTX
0 O 0 0 0 1
0 1 0 1 1 1
1 0 0 1 1 0
1 1 1 1 0 0
[Tpukaau OTIYHUX onepariii HaJ TaHUMH:
AND OR XOR
X (mani) | 00110111 { 37h | 00000111 | 07h | 00110111 | 37h | 00110111 | 37h
Y (macka) | 00001111 | OFh | 00110000 | 30h | 00001111 | OFh | 00110111 | 37h
Pesynprar | 00000111 | 07h | 00110111 | 37h | 00111000 | 38h | 00000000 | 00h

Jloriuni onepariii y MOBi acemOiiepa BHKOPHCTOBYIOTH JIJIsl KEPYyBaHHS OKPEMUMH OiTaMu
nanux. [Ipu npoMy nepimii onepan Ha3MBarOTh JaHUMH, a APYTUi Mackoro. Macka 1okasye 3
SKUMH OiTaMu OyTyTh BUKOHYBaTHUC Jii. Macka Moxe MaTH akTuBHI "oxuHui" abo "Hymi". ko
HeoOX1AHO AesKi 61TH JaHUX MEPEBECTU B HYIIb, TO Ha BIAMOBITHUX MICLSX MAacKH CTaBIAThH HYII 1
BUKOPUCTOBYIOTh KOMaHay AND. SIkmio HeoOXiaHO nesiki O1TH JaHUX MEPEeBECTH B OJWHUIIIO, TO B
MacIli BUKOPUCTOBYIOTh OJMHHULI 1 3acTocoBYI0Th koMaHy OR. Komanga XOR BuKOpHUCTOBY€ETHCS
ISt iHBepcii 0iTiB (Macka — OAMHUIN) a00 /s 3HUIIEHHS (0OHYiHHS) OiTiB (Macka — cami JaHi,
Hanpukiag XOR AX, AX).

4. Onepauii 3cyBy

®opmat komana 3cyBy: KOII mem/reg, count, 1e count Bu3Havae KUIbKICTb 3CyBIB. count

3aaeThes UM guciiom abo pericrpom CL. ITpamopens CF npuiimae 01T, SIKHi «BHCYBAETHCS.

SHR mem/reg, count | JIOTiYHU 3CyB BIPaBO shr dh, 1

[P P

sar [BP+8], cl

SAR mem/reg, count

apu(MeTHYHHI 3CyB BIPABO

NE=sE=NG

SHL mem/reg, count | joriyauii/apudMeTHIHUHN 3CYB BIIIBO shl al, 1

SAL mem/reg, count ‘_|_..I_4.I_ <.|_ |4_ 0 sal ax, cl

ROR mem/reg, count | uukiIiuHuUi 3cyB (poTalisi) BIpaBo ror bx, 1
NE=E=N

ROL mem/reg, count | nukiaiuHui 3cyB (poTarisi) BIiBO rol dl, cl
]

RCR mem/reg, count | NMKII9HUI 3CyB (poTallisi) uepe3 mepeHoc BnpaBo | rer [si], cl
S e

RCL mem/reg, count | HUKIIYHUI 3CyB (poTalis) yepe3 NepeHoc BIIiBO rcl bl, 1

o] <F<EF <F I




5. Komanam kepyBaHH

Jlo KoMaH[ KepyBaHHS BiJTHOCSTHCSI KOMaHM O€3YMOBHHX IEPEXOiB, KOMAaHIN YMOBHHIX
NepexoiB, KOMaHIM BUKJIMKY MiAPOrpaM, KOMaH Iy MOBEPHEHHS 13 MiIpOrpaM, KOMaHIH
KepyBaHHS [IMKJIaMHU, KOMaHM IepepUBaHb, KOMaH 1 KEPYBaHHS IPOLIECOPOM.

JMP adr/lab [epexin Ha iHITY afpecy/MITKY jmp bx
jmp labl

JC adr [Tepexin Ha iHmTy angpecy, skmo CF=1 jc next

JZ adr Iepexin Ha iHILYy afapecy, ko ZF=1 jz lab5

JCXZ adr [Tepexin Ha iHITYy angpecy, ko CX=0 jexz lab3

CALL adr BuknukaTtu nignporpamy 3a agpecoro adr call input

RET [ToBepHyTHCS 13 IAIPOTrpamMu ret

LOOQP adr Sxmo CX>0, To nepeitTu Ha agpecy/MiTKy loop start
3amintoe 181 komanau (dec cx Ta jnz adr)

INT number Buknukae nignporpamy o6poOKu niepepruBaHHs, int 21h
Ha aJipecy JKoi BKa3ye BeKTop number

IRET [ToBepHyTHCH 13 iATpPOrpamMu 00poOKH iret
HIepepUBaHHS

CLC, CMC, STC CkunyTH, 1HBepTYBaTH, BCTaHOBUTH CF clc, cmc, stc

CLD, STD CkunyTH, BctaHOBUTH DF cld, std

CLI, STI CkunyTH, BcTaHOBUTH [F cli, sti

NOP [TopoxxHs onepartis nop

HLT 3ynuHKa MiKpompolecopa hit

B Tabnunsx HaBeeHO TUTbKK HAWOUIBIN momupeHi komanau mporecopa [8086. IToBHuit

CIIMCOK KOMaH]I Ipoliecopa 3HauHo Oinbimii. Tak, HampuKiIaa, TITbKM KOMaH/I YMOBHUX TEPEXOIiB

€ OJIM3BKO JBOX JIECATKIB.

Yacmuna 1

IHopsaioxk BUKOHAHHA PO0OTH

1. OsuabiomutHcs i3 criocobamu ajpecarrii onepasaiB mporecopa [18086.

2. IlpoananizyBatu mporpamy data4.asm, 3HaliTH y Hili pi3HiI ciocoOu aapecartii ornepaH/iB Ta
puiioMu poO6OTH 3 TAOJIUYHUMHU JaHUMH, BUITHCATU MPUKIAIN KOMaH[ 13 pPI3HUMU
criocobamu afpecartii.

Yacmuna 2

3. Osnaiiomutucs 3 rpynamu KoMas[ nporecopa 18086.

4. TlpoanamizyBaru mporpamy data4.asm, 3HalWTH Ta BUIUCATH MPUKIIAIA KOMaH] iepeaadi
JAHUX, apU(PMETHUHUX KOMaH/I, JOT'UHUX KOMaH[, KOMaH/ 3CyBY, Ta KOMaH]| KEpyBaHHS.



assume CS:code, DS:data
code segment
begin:
mov ax, data ;data segment
mov ds, ax ;pointer setting
mov ax,0003h ;set screen mode
int 10h ;clear screen
mov ah, 09h
lea dx, InpText ;adress of InpText -> dx
int 21h ;output ASCII string
call Input
mov ax, 10 ;row length of table
mul bl ;vertical displacement
mov bx, ax
mov si,CX ;horizontal displacement
mov al, [offset DecTab+bx+si] ;element of table
mov cx, 4 ;shift count
mov ah,al ;AL copy
shr ah, cl ;4 shifts right
or ah, 30h ;AH + 30h
and al, Ofh ;only least digit
add al, "0O° ;AL + 30h
xchg ah, al ;digits order change
mov result, ax ;result -> OutText
mov ah, 09h
lea dx, OutText ;adress of OutText -> dx
int 21h ;output ASCII string
Jjmp Finish
Input proc ;input decimal number
mov dx, offset InpBuf ;begin of buffer
mov ah, 10 ;input ASCII string
int 21h
mov si, offset InpStr ;ASCIIl string pointer
xor bx, bx ;BX=0
XOr CX, CX ;CX=0
mov bl, [si] ;First byte
mov digits, bl ;
mov cl, [si+2] ;third byte
mov digits+2, cl ;
sub bl, 30h ;b1-30h - first digit
and cl, Ofh ;cl-30h - second digit
ret
Input endp
Finish:
mov ax,4C00h ;Finishing
int 21h ;of program
code ends
data segment
InpBuf db 16,0
InpStr db "0123456789ABCDEF" ;Input ASCII string

InpText db "Input your (N+32) number as 3*2: $-°

Texcr nmporpamu 111 1abopaTopHOi poOoTH Ne 4-5,

;First digit -> bl, second digit -> cl

T-> QOutText

T-> OutText

Joaarok



OutText db 13,10
digits db "0*0 = *
result dw "00*
OutEnd db "$"

DecTab:

rowO
rowl
row2
row3
row4
rows
row6
row7
row8
row9

data

db
db

10 dup (0)

oOh,01h,02h,03h,04h,05h,06h,07h,08h,09h
Oh.02h,04h,06h,08h,10h.12h.14h.16h.18h
0Oh,03h,06h,09h.,12h,15h.18h.21h.,24h,27h
Oh,04h,08h,12h,16h,20h.24h.,28h.32h,36h
Oh.05h,10h,15h,20h,25h.30h.35h.40h.45h
Oh,06h,12h.,18h,24h,30h.36h.42h.48h,54h
Oh,07h.,14h,21h,28h,35h,42h,49h.56h,63h
Oh.08h,16h,24h,32h,40h.48h.56h.64h.72h
Oh,09h.,18h,27h.36h,45h.54h.63h,72h,81h

ends

end begin



