Aocknon 2
Evtoréc ADD, SUB, XCHG, NOP, INC, DEC, ADC

A. OEQPHTIKO MEPOX

IIp6c0eon — Evroan ADD

H evtoA] ADD dest, src mpochétel ta 600 opiopoTo Kot amodnKevEL TO ATOTEAEG LA GTO TPOTO,
evo gvepyonotei to CF (flag) og mepintwon mov mpokdyetl kpatobuevo. Ta opicpato purnopel va givar byte,
word 1} double word, evd 10 Opiopo dest pmopel va givol kKatoyopntg YEVIKAG ¥piong 1 Béon uvhiung
(d1e0Bvvon). Téhog, 1o dpiopa src Pmopel va lval Kataympn TG YEVIKNG XPNoNS, aptBuntikn tiun 1 0éon
pvfung (devbovon).

Hopadeiypato
ADD AX,BX

npocbeon kataympntov (AX=AX+BX)

ADD AX, [si]
npdobeon mepieyopuévou devbuvong pe kataywpnt (AX=AX+[si])

ADD [di],al
npocheon kataympnt og B¢on pvnung ([di]=[di]+al)

ADD al, 09
angvBeiog Tpocheon apBuntikng TG oe kataywpnt (al=al+09)

ADD [etixkéTax], 09
amgvfeiog tpocheon apBuntikng Tyng oe cupPforikn devBuvon ([etikéta]=[eTucéTa]+09)

AvEnon kata 1 — Evroin INC

H evtoAn INC dest av&dvel to mepieydpuevo tov opicpatog Katd 1. To dpiopa pmopei va givor
KOTopNTNG YEVIKNG xp1ong 1 0éon pviung (d1evBovon) ko o péyeddg tov va eivan byte, word 1| double
word. H npd&n avtn, dev emnpedlet to CF (flag).

Hopadeiyuato
INC AX

AX=AX+1

INC byte [BX]
[BX]=[BX]+1
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Ag@aipeon — Evroin SUB

H evtoA)] SUB dest,src a@aipel To Se0TEPO OPICUA OO TO TPOTO Kol ATOONKELEL TO
ATOTEAEG O, OTO TPMTO, VM evepyomoiei to CF (flag) og mepintmon mov omartnOei davewo. Ta opicparta
umopel va eivan byte, word 1 double word, evd 10 dest umopei va glvar KotayopnTtIg YEVIKNG XPNONS 1
0¢om pvnung (d1ievBuvon). Télog, To OploLa s T C UIoPEl va vl KATa®PNTAG YEVIKTS ¥PNoNS, optfuntiky
T M 0éom pvnung (dtevbuvon).

Hopadeiypato
SUB AX,BX

Aogaipeon katayopntov (AX=AX-BX)

SUB d1,30h
dl=dI-30h (agaipeon dekoe&adikod apifpov)

Meioon kotd 1 — Evroin DEC

H eviol) DEC dest peunvel 1o mepieydpevo tov opiopatog katd 1. To dpopa pmopei va givor
KaToyPNTAG YEVIKNG xpione N 0Eon uviung (d1evBvvon) ko o péyeddc tov va eivan byte, word 1 double
word. H mtpa&n avtn, dev ennpealet to CF (flag).

Hopadeiypata
DEC AX

AX=AX-1

DEC byte [BX]
[BX]=[BX]-1

IIpoc0con ne kpatovpevo — Evroin ADC

H gvtod] ADC mpocbétel d00 opiopoto Kot T0 KPOTOVUEVO TOV OMOTLAMVETAL 6TO avTioTtoryo bit tov
Kkataywpnt Katdotaons. ‘Etot, n evtodn puropei va cuvdvaletl dvo opiouata, og eENG:

ADC karaywpntig, diedGovon _uviuns

ADC diedbovan_uviung, xotoywpntng

ADC kataywpntig, katoywpnting

ADC dicvOvvon_uviung, oxépaio, Tt

ADC koazoywpntis, axépoio,_tiun

Hopaderyua
mov al,0ffh

add al,1
adc bl,0

EvtoA] vekpov ypovov - NOP

H evtodr; NOP (No OPeration) omatoAd amié KOKAOLES punyovic, YopIig vo Tapdyel Kavéve, amoAdTmg
amotédeopo. XProLOTOIEITOL Y10 YPOVIKT] KaBvoTtépnomn (avaAoyn [E TOV KOKAO HNXaviig TOV DITOAOYIGTY])
N v amhd yio déopevon 0écewv uvniunc. Eoeig pumopeite vo v xpnoUOTOMGETE Y10, Vo, ONULOVPYEiTE
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«KeVEQH B€oelg oTo TPOYPALLOTE GG TPOKEWEVOL apYdTEPO VO, EYETE TN SLVATOTNTO VO TPOCHETETE
EVTOAEG Ympic v ypeldletal va ypaeete Eava To TpdYPapU omd TNV apyy.

Hopdderypa
mov ax,10

nop

nop

add al,1
nop

mov bh,09

Avrarhayn wepreyopévav — Evroa XCHG

H eviol) avt) avtodidooel to mepexdpevo petosd tov 000 oploudtov mov ypnoipwonotovviol. Ta
opiopata avtd pmopel va eivar Kataympntég N 0éon uwnqunc. To éva dpiopa OUmC, Glyovpa KaToy®pNTHG

Hopdderypa
xchg ax,bx

xchg [0000],al

Oonyieg

Inueioon: Avdroya tov Assembler (uetatpomn amod Assembly og YAOGGO Py ovig) OV ¥PNGULOTOIOVLE,
1N ovvtaén TV viol®v pmopel va Stapépet (.. 6Tov TPOTO TOV TOTOHETOVVTAL Ol ALYKVAES)

210 melpopotikd puépog Ba mpémel va SOKIUAGETE TNV EKTEAECT TOV EVIOADV TOL 0KOAOLHOLV Kot Vo
YPAWETE Yo KAOE TEPITTWON TO AVTICTOLYO GYOALO.

Ta oyxolo avtd Teptiapfivovv:

(a0) av 1 evIOAN avaypApETOL 6T UV LE LPOPETIKO TPOTO amtd aVTOV TOL TNV TANKTPOLOYNOATE Kol
yoti

(B) mowo &ivor o amotélecpa TNG EVIOANG (LVAUN Kol oToweio Tov pukpoemeéepyaotn), eEfynon tov
OTOTELECUOTOC

() mo1o T 10 TPONYOVUEVO TTEPIEXOUEVO KO TTO10 EIVOL TOPA UETE TNV EKTEAECT) TNG EVTIOANG

Hopdderypo.:
Aokipaovpe v evrodn mov al,09

ZyoMoL:

(o) Eppavileton pe v idwo popeny 6nmg v aAnktporoyfioape otn wviun (tepipdiiov Aoyiouikon)

(B) ®optidver oto low byte (Ayodtepo onuavtiko byte) tov AX tov apiBud 09 aveaptnta amd 10 vIdloTo
TEPLEYOLLEVO TOV KOTOYMPNTY].

(y) Iponyobpevo mepieyduevo AX=0000, véo mepreyopevo AX=0009

YopPovin): Tondote TV AOKNOT KOl GOUTANPDOGTE LE TO GTUAO GOG TIG OTOVTNOELS OTO EPYUCTIPLO.
Avtd T0 eUALO doknong Ba T ¥PNCHOTOGETE Y TO JEfacia TG VANG TOL EpYOCTNPIiOL.

I1. Moardloyiov
oel. 3



A. IIEIPAMATIKO MEPOX
1. IIpécOeon

Atveton o akdrovBo TpodypappoL:

MOV L ] 0,) GUUTANPAOOTE TIC d1ELVOVVOELS (TEPLOYN DESOUEV@V) TOV AEITOVY, DOTE
mov bx.[ 1 va Tpootehovv ot 16bit apiBpoi Tov givar amobnkevpévor otig Bécels
Pkt 0000 (low byte),0001 (high byte) kat 00002 (low byte), 00003 (high byte)
add ax bx Kot 7o omotédecpia. vo. amobnkevtei otig 0écgig 0004 (low byte),0005
' (high byte).
mov[.....ooooennnnn. ],ax

B) Ipayte to mepieydpeva g meploync dedopévmv (data segment) yia tig axdrovbeg drevbivoeig:
0000 = 0001 = 0002 =

0003 = 0004 = 0005 =

v) Aokipdote 1o mopomave Tpdypoupa otov debugger kot ypayte T060 10 VEQ TEPLEYOUEVO TNG TEPIOYNG
dedopévov (Tav dievbiveemv ov ennpedlovtor), 660 Kol THV Katdotacn tov bit kpatovpevov (C) Tov
KOTOYOPNTH KATAGTOONG. AITIOAOYNOTE TNV OTAVINGT GO,

d) Aoxudote 0 1610 apykd Tpoypaua otov debugger aviikabiotmdvtag Opmg to ax pe to al kot o bx
ue o bl. yoldote T1g Sropopéc ot Aettovpyia Kot T0, AmoTEAEGLOTO.

Néo mpdypappo Zxolacpog
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2. EvroAég avEnong kot peioong (INC, DEC)

o) doKldote T0 0KOAOLOO TPOYPOLLLO Kol GYOAMACTE AVOALTIKA TN Agrtovpyia Tov (). TAAd Kol VEO
TEPLEYOUEVO UVIUNG KoL KATAYWOPNTOV)

mov bx,0000
mov ax, ds:[bx]
inc bx

inc bx

mov cx,ds:[bx]
add ax,cx

inc bx

inc bx

mov ds:[bx],ax

ZyOMAGHOG
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B) Tt Ba cuppet av To mapardve Tpodypappa tpomomondel g eENG ;

mov bx,0000
mov ax, ds:[bx]
inc bx

mov cx,ds:[bx]
add ax,cx

inc bx

mov ds:[bx],ax

2oMaGHOG
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v) divetar To akOAOVO0 TPOYPULLLLOL:

mov bx,0004
mov ax,ds:[bx]
dec bx

dec bx

mov cx,ds:[bx]
add ax,cx

mov ds:[bx],ax

v1) ZoumAnpdote T1g EVIOAEC TOL Agimovvy, akolovbdvTag T AoYIKT TOV
TPOYPAHLATOG

v2) Na oYoMAGTE TN AEITOVPYIO TOL TAPATAVED TPOYPAULOTOS KOL VO TO GUYKPIVETE LE TO TPOYPLLO GTO

Pipo 20)
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3. Evtol) mpocBeong pe kpatovuevo

al) petatpéyte toug apBpovg 362 ko 1233 (ypnoyomomote v aplBuounyovy] GToV VTOAOYIGT) GTO
deK0e&adIKO GUOTNUA

02) va yiver n mpdobeom tov 600 tapandve dekoeiadikdv apumv (YmodeEn: o tpooteBolv Eexmpiotd
ta low ko high byte. Av tpokvyet kpatoduevo ota low byte, 1ote npootifeton ota high byte).

a3) EmoAnbedote 1o amotéleoua tng moapamdveo mpdcbeong couminpodvovtag kot dokipdloviog otov
debugger 1o ax6iovbo Tpdypoppa:

B) Aokwdote Kot oxoAdote (avoAvTIKG oALG Kol GUVOAKG G TPOG TO OOTEAEGUA TOV TOPAYETAL) T
Aettovpyio Tov akOAOVOOV TPOYPAUUATOG:

mov ax,0ffffh
mov bx,01
add ax,bx
mov [0000],ax
adc cx,0

mov [0002],cx

Inpueioon: otic mpaées Ba mpémel va mapatnpeite Kol TV KoTdotacn tov bit ¢ (kpoatoduevo) tov

KOTOY®PNTY KOTAGTACTG
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2yxdha

4. Agaipeon — Evroin SUB
o) Amofnkevote T AéEn «hello» oty meployn dedopévov xpNoOTOLDVTOG TOV dekaeEadIKO KMAKOL
ASCII kdBe ovopporov kar Eekvavtog amd t devbovon 0000 (YmodeiEn: Xpnoomomote Omov

amatteitat, kotoyopnty 160it yia vo goptdvete uali 6vo Béoeig pvnung).

Koduog

B) Xpnowonomaote v gvioAn SUB yia va petatpéyete v mopomdve AEEN pe kepoloio ypauuata,
onrodn oe «HELLO» omv meployn dedopévav. Zoppovievteite tov mwivaxo ASCI ywo va Bpeite ™
dlpopd 6TOV KMOIKA TOV £YOVV TO. TELA LE TO KEQUANID YPAUUATO.

Kmodwkog
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5. Avrairayn wepreyopévov — Evroin XCHG

o) Noa avomtoyfel mpdypoappo. Tov avTaAAAGGEL TO TEPLEYOUEVO VO Katoywpntdv (Ba mpémel va
(POPTAOCETE GE ATOVE KATOLOL TIUN apyIKd). L& aTO TO TPOYPApLD dEV Ba YPNOUOTONGETE TV EVIOAN
XCHG.

B) Aoxpdote to akdlovbo Tpdypape
mov ax,01fah

mov bx,09

xchg ax,bx

ENUEUDOTE T TEPIEYOUEVA TV KOTOXMPNTOV ax,bX wpv kot uetd v ektéheon g evioAng XCHG kat
OYOMAOTE.
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v) No avantoyfel Tpoypapo Tov vo avioAldcoeL To teplexopeva. twv dtevboveemv 0000 kot 0001 g
TEPLOYNG OedOUEVMY

d) Na avamtoybel Tpdypoupo mov vo, avtairdooel ta 16bit mepieyduevo tov Bécemv wvhung (repoyn
dedopévav) [0000][0001] kou [0002][0003] avticTorya.

Mivaxag ASCII 7bit

Dec Hex Oct Char Binary Dec Hex Oct Char Binary
0 00 000 NUL 0000 0000 64 40 100 @ 0100 0000
1 01 001 SOH 0000 0001 65 41 101 A 0100 0001
2 02 002 sTX 0000 0010 66 42 102 B 0100 0010
3 03 003 ETX 0000 0011 67 43 103 C 0100 0011
4 04 004 EOT 0000 0100 68 44 104 D 0100 0100
5 05 005 ENQ 0000 0101 69 45 105 E 0100 0101
6 06 006 ACK 0000 0110 70 46 106 F 0100 0110
7 07 007 BEL 0000 0111 71 47 107 G 0100 0111
8 08 010 BS 0000 1000 72 48 110 H 0100 1000
9 09 011 HT 0000 1001 73 49 111 1T 0100 1001
10 0A 012 LF 0000 1010 74 4A 112 J 0100 1010
11 0B 013 VT 0000 1011 75 4B 113 K 0100 1011
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12 0C 014 FF 0000 1100 76 4C 114 L 0100 1100
13 0D 015 CR 0000 1101 77 4D 115 M 0100 1101
14 O0OE 016 SO 0000 1110 78 4E 116 N 0100 1110
15 OF 017 sI 0000 1111 79 4F 117 O 0100 1111
16 10 020 DLE 0001 0000 80 50 120 P 0101 0000
17 11 021 DC1 0001 0001 81 51 121 Q 0101 0001
18 12 022 DC2 0001 0010 82 52 122 R 0101 0010
19 13 023 DC3 0001 0011 83 53 123 s 0101 0011
20 14 024 DC4 0001 0100 84 54 124 T 0101 0100
21 15 025 NAK 0001 0101 85 55 125 U 0101 0101
22 16 026 SYN 0001 0110 86 56 126 V 0101 0110
23 17 027 ETB 0001 0111 87 57 127 W 0101 0111
24 18 030 CAN 0001 1000 88 58 130 X 0101 1000
25 19 031 EM 0001 1001 89 59 131 Y 0101 1001
26 1A 032 SUB 0001 1010 90 5A 132 7 0101 1010
27 1B 033 ESC 0001 1011 91 5B 133 [ 0101 1011
28 1C 034 FS 0001 1100 92 5C 134 \ 0101 1100
29 1D 035 GS 0001 1101 93 5D 135 ] 0101 1101
30 1E 036 RS 0001 1110 94 5E 136 * 0101 1110
31 1F 037 US 0001 1111 95 5F 137 _ 0101 1111
32 20 040 SpPace 0010 0000 96 60 140 ° 0110 0000
33 21 041 ! 0010 0001 97 61 141 a 0110 0001
34 22 042 " 0010 0010 98 62 142 Db 0110 0010
35 23 043 # 0010 0011 99 63 143 ¢ 0110 0011
36 24 044 S 0010 0100 100 64 144 4 0110 0100
37 25 045 % 0010 0101 101 65 145 e 0110 0101
38 26 046 & 0010 0110 102 66 146 £ 0110 0110
39 27 047 ' 0010 0111 103 67 147 g 0110 0111
40 28 050 ( 0010 1000 104 68 150 h 0110 1000
41 29 051 ) 0010 1001 105 69 151 i 0110 1001
42  2A 052 * 0010 1010 106 6A 152 j 0110 1010
43 2B 053 + 0010 1011 107 6B 153 k 0110 1011
44 2C 054 , 0010 1100 108 6C 154 1 0110 1100
45 2D 055 - 0010 1101 109 6D 155 m 0110 1101
46 2E 056 . 0010 1110 110 6E 156 n 0110 1110
47 2F 057 / 0010 1111 111 6F 157 o 0110 1111
48 30 060 O 0011 0000 112 70 160 p 0111 0000
49 31 06l 1 0011 0001 113 71 161 g 0111 0001
50 32 062 2 0011 0010 114 72 162 r 0111 0010
51 33 063 3 0011 0011 115 73 163 s 0111 0011
52 34 064 4 0011 0100 116 74 164 t 0111 0100
53 35 065 5 0011 0101 117 75 165 u 0111 0101
54 36 066 6 0011 0110 118 76 166 v 0111 0110
55 37 067 7 0011 0111 119 77 167 w 0111 0111
56 38 070 8 0011 1000 120 78 170 x 0111 1000
57 39 071 9 0011 1001 121 79 171 y 0111 1001
58 3A 072 : 0011 1010 122 7A 172 z 0111 1010
59 3B 073 ; 0011 1011 123 7B 173 { 0111 1011
60 3C 074 < 0011 1100 124 7C 174 | 0111 1100
61 3D 075 = 0011 1101 125 7D 175 } 0111 1101
62 3E 076 > 0011 1110 126 7E 176 ~ 0111 1110
63 3F 077 2 0011 1111 127 7F 177 DEL 0111 1111
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