3 1pon 9v2pn

.(ny3yn3) 11121% nyennn

. 1173712 npviom n2ndY Awta 7131197 jR3 " 19751Y naonena” TIna
.8086 7ayn® pn v 2bwa onony nawvwon owb

:0op5n 2-% pYmb bR 1193712 NUadIn Yw wanwn
.73151 nyTIpD Y nxeap L1
.(Data) v1'n Yw nawna / nRep L2

'R @vsbhs @UeIp3 93°KRY L, 1TOTTR NUIoNT MTps Dw arvp L .1 coab

MR DA 3R €S BURIRA AT 2"V yapa vaxeab aran omIpbR chwyd 20

ox - ATED P2 ¥ixea npa poTvnm bR ovaaaRa vt L (CS:IP yvewm) P
.» 3% ponR navnab (Apa nTIpd Pw o mpna) IR 119373 napavia a1ipbb

2 mympp "y oapeya moya qan ,Data 7ma 13 wanew .2 Caaab
;RN A7pen Swn? MOV > ,0°719D3K

MOV AX,DS:[BX]

19727173 S Y337 LAX 7P (Dona 2) abem Bw 1II3TAn ARCIpP TP NOR
(AX) Ty o'y oar napna vapl KOpan
MEDY  NYYamw NTIPAN YUY NYIP) T RDAITI AYUHT NK DURTIP 13mm0 N3INoT
110 ATIpEaw ¥a02 BX Sw o qavn oMy vapan v nTipam wont + DS vamabn AR
mTpab oncnab  pvvIwY ATIPD ANIR YW DY DUYIN LO¥Ua (aTa nysan
19937% naonenn 55 ,079p 103w °pd (DS:BX nxy 10 asnl L 130T nnaw
LDDYT 4+ VINAD AR ]3I0 13T RIN

Sw va39vpn pnanme R0 9370 pavmwn (w2 16 7pon Teen Rt 8086-1 wovan

W ,2%*16 - 1 = 65535 vamabn apon 1°PXK RONMTIIMY  NIYNIAB PIITT DTIPI

nYv353N2  1INT Natand by avaam omwnn 64K awinn 64k Ik 64%1024 - 1
LTI TTRIVAM YAI3 ,09°70 7Y 1PUDR Dan

(RO 9CWOY N3V RWIIN

(n*v3%903K) N°T°b N2N5Y LOUN + VINAD AR (2N TAX wIIB® TR

. 1175713



(LD KA TR TYRY? n2wnn 8086-2
RYTW) VO NDDYINM ARYINYY 16-7 PpoIm (V03 16) vamadi IR 12N
.(v*2 16 30 ,b03
R*7 NSTID N3N0 TR 273 XA woonny 3 KON LINADT Don DX, XnAT?
(R oebvma (321 = 48 + 273 = 3*%16+273

"awm 25711 7oA 119519 naorenmy vea 16 1onc ovaakn Paw wweebnn 8086-2
naInss vz 20 TpORY 13971 - LDUNY LasAD wom - B 16 DUabo»
TMRP LTI NDOINY 16-2 LILADN TDOm NYDOT TIMKD X AWORT LNLIYIDIAR
730°97) nbxmw Qv 3 4-3 abom nTIn M RN (2%%4 xamw) 16-2 abaom
(YR RATOTTR 2Wenn Yw navswnt (oSobRa

1o 20 5w nevey naano natye

19 0
VINAD DD 0000
15 0
15 0
offset address
19 0

20 bit
physical address

JIM 95y99m e osoon 2wwn 8086-3

any* a9 2xna (286-i7 tam mwynb) qPexy 386-3 N1t ANIRM ARIW YED

,(Real Mode, Protected Mode) ao»*7wox @3 2-3 bPip T39m7 13571

*3wny ,8086-aw nrv® it vyns  (Real Mode) onm X2 pidwnon wenw
.8086-13 @v¥39nm 13MIR ¥aqs PaR  .vmab maw (Protected Mode)

w IM)  npevaman 10 Sw ovbw 1vq5vn antsw vRIaw ¥i3x Tavs o 8086-1

.(2%*%20 = 1,048,576
.2%%20 - 1 = 1,048,575-% 0 13 7*7 n1°wI?I02R / NYvTYDT B3NN a2
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noayn? w3 384k-1  (Conventional Memory) t3ssn% axpin 640K an»
.79 ¥y 7273 71y . (Reserved)

.02 20 13 9pom 17 8086-31 nUvY?IDAR NIMNBY MY

oo bw  16-2 abson "y wr3 16 @vaBOm 31T DI2IND 21wcn Sw v an
(1T ®2) 11937 NNt 64k-% 1170t bw apabn ma%» voonn nooiiy  vanadh
J16-3 napbnnma 1v79ta mawnomm nnx P53 mabennsn ,nnx 55 64k Y113l
1inn 0Y39% ovvinab 4k W wImad oY 7IMKD MY (IR IPRN (175TR naTme
.o°n2 64k-16 - o'na 16 1°2 X1 Avsnn nown Y113 WX L,nopbn 1% ovepamw
.0°BapAD NIRTPI IPRA TR

segl
segl 10h 16

10000h 64k

10010h 64k+16

IM

.99 8y 386-n "T3yma niawna 2wen

101 YIwa Ti3Yh 0Bt BvivkT CTavyn 286-01 TRM

Real Mode -
.{Protected Mode 73%>p2 %) Virtual Addressing Protected Mode -

Y55 7772) maoanm Sw naon navave nwiaT Protected Mode-a Tiavh voa

.Real Mode-2 72y 'm0 X7 Xywbs ownm o p v wr> 192 . (abyonn noavn
1y DOS 4.0-» %nn .Real Mode-a 172y Pvisxn sawns ,?%y5 DOS 3.3 v

17 715w _EMM386.EXE-2 winsw 710 1723y qPURY 386 @vawnmn 230 DOS 6.23
qaynn Sw nhamInamy naxIt R ,Protected Mode-% swnin ko macavn oamar
pap ye) 03710 oon® niowex oX ,Real Mode-2 7aymn nismina®  Ixn mav
n1729y Linux-1 Windows 923 nisTpnm Abyen nasays L (11797 bw Prer Paxvs
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. (EMM386.EXE~-n nnn oxmyzmi 7ann &5 mib3) ®5» Protected Mode-2

21w nuNwa (MIWWRDNAY WROA "Lf"IN‘l) 03 @YW AYURT QYIIAT AW
L2097

.8086-% niy vymy 1DIR3 N33 prawns PRy 386 ovvaymn Real Mode-a

, (4096M) a3 4 1w - v¥a 32 nynd Daoy votan vh pYYITwW oYbTan v v

;238 L (ma3van 2235 nzpna maw Papcv we) 1M AR 130K niaanan awem

*HIRY ,NY270 NYavon Ry 9073 Real Mode-3 64k-m o ?iTa mrwoma  wanvwn
L1e%y Tnya

3w 1y Rt nvw ,Protected Mode-3 7379 Nt mupnk 9K 286 Taym WS
g*27y 5% ,n%1°D NAWMD  L,ONK Won? OB 2IY LIBADA TB0n L vmab
. 117913 maxPava ocmwsw (Abyonn nanym Y52 773) mazan v By ohyapan
9T n3%bnm .ve2 386, 32-7m» bomy L,vra 24 anen vt AT nX¥On 286-2
24) 386 awnm2 navcax 4 7y Px2% Yyor Linux-y Windows Imo nbyen nasoen
b2 32 D°uL AR YIBCWR .07 M3 VOITT A9 voran 2% navm . (286-1 nan
.Linux-1 Windows 95, NT w5 ,w*3 32 nbyba n33ayma p ya 7I03

6HS



.(Data) ¥1°p> 1179th nyononn

*"y 7wyl Dpra39n Sw 13951 DITIPD N2 11MSY? NIoAThn L, 079 IWRIY DD
¥7'» N2 0T ovonrtns PR RDI vway L (YUY 386-2 CS:EIP) CS:IP
.(data)

.8086-2 1771 09277 TR NN QW
:0Y7I7DIR 2 DYTIPD MY ptYa ey) 11797 nonenn
TTYpEN ow ¥ TINDIR,  IPBH TITDIR

.'151 MOV, ADD, SUB, AND, OR ni*1% o*?13> 13% nirpanz

w7119 MORTAT L3R navd 20 21pnR Ta79IR ,0°TITDIR 2 NTIpD3
YIBR M17°% P L 11I9TY MIORORR Ak AR nyeab Padc 1yt 1379aR .913p
1T TP TIBIR DAY TIPAT TINDIR D3 ATIPDIY WHR R YN VIR IR
£3517°31 §3v0% LvwBR R MR {90y 3 YaR L (1907? mataontnn bataw
:0n DY YWBRT
, AR LIAR
, 11737, 73R
;2R 11797
,IXIR L, ¥I3p
. 11731 L, 9Np

TP LOTIPEO__O¥ T3 OKIT O (17573 [OIIRD YI3p TITDIR W DIpAT L3R
.J119%3 TIpR INRYw N3pIyn N3IN03 R¥BIT LVITP RIT TITDIRTW ]PU¥n ATIpDA
Pon meynb RN T379ARN SY TR - OTIRDO TR O¥ N2 nhwa yiapn v qawn

.DRNTA R 7TpDN YU D11any - a1ipean

:NIYRPIN @ NIRRT nNITIpDR , Yund

MOV AX,[BX+7] <===== 1379377 AR*7p (1)
MOV [SI-2],BL <===== {1737% f12°n> (2)
MOV WORD PTR [BP],8 <===== 117370 7Y ¥13p Yw mavnd (3)
ADD AX,[BX+7] <===== AX = AX + 1727 12'%n (4)
ADD [SI+2],BX <===== 71927 1530 = 11T {270 + BX (5)
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ADD BYTE PTR [BP],8 <=====  193Y 1390 = 1172t 1590 + 8 (6)

TR YW 11°% 1R OMAW QPH2 L XD LINID IR YT 110X PPRY 30w

2-1 1 namapon vawa ,epna RO B> LDIMm N3 b ovbho wr vanad

DS ,mm17 77123 LSS XIT wIMADT AR 3 97IpDa PR DS wvamanh AR naY
.6 1TIPD 712y wababh 3K K97 SS-9 4, 5 nITIPDA 913¥ wINADT AR XK

mhye aTipann (Offset) bosam X NIV TYTIAWA 13 ANHE B
LBIBADIT AR YOEn

1779%T 700 votan nata 555 gpara Lvea 16 TUmnh vvh ovwvornn 8086-2

B

w4 o w
X X yap
P DI !

.(DispTacement) TR X3 ¥I13pR WNRD

B

2 73ma% 77 wdR L,h3ind%  papmenn®  wodnm h1Ia¥ 733 MR oveena
v DR aw oPshe natab  Yaov waapn Lviap onb fvoIn?y praasR
ax % DI & SI 9wn» na°nas ,onvawn Tk ax ax BP ax BX 7anm mvma ovbane
Lo IWn MK

on BYIAIR YW DY awbRn nYrRIYaMIpR 207

{BP,DI} ,{BP,SI} ,{BX,DI} ,{BX,SI} ,{DI} ,{SI} ,{BP} ,{BX}

Yo nhTips NARTY WOR 79707 LBIR AR IR

MOV AX, [BX+DI+7]
MOV WORD PTR [BP+SI-1],7
MOV [9],CX
MOV WORD PTR [SI],9
Be2°%1 K1APY5 93N DramIa kY ox L,Pwnb L, nwn nyvnb 3vm pYvtaton 1Ua
.¥92p3 1mab

. -label-2 winw

515 R L,v0o» yi3p navnv avon x> (Displacement-i) nrran viap

2wen x> . (Data) wi'm-% label %%> 7773 ,nvaocsnn bw Jabel ba nyvqb
"ow:" bw mavxa abasor®  vasann v nvnan ,label  .label xamy yrand
1793 N1 AR ,Dta5In3 ATipab sbpvo ow navns mwwysb K (Aname:  Yonb)
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X7 12w wimapa (Offset) woonn pa xan 00 own 5w "W 111913 aTpab
Twyn? N3 L7297 LABAD DDA AYURD IbN 3K DO 1IN LITAIn
INTPAN RV DARAT naTapen Yo0eb Lyaaps e b onenn®

.DATA
Varl DW 5,10,15

MOV AX, [Varl+2]
MOV BX,4
MOV CX, [Varl+BX]

MOV CX,[Varl+BX] %>xy ,10 77v7 nx AX 3% 2wnon MOV AX, [Varl+2]
Ponb .mvhn wwwn nx o 2w My aws we .15 79wt ok CX 7 nd aanon
HIRR Rl h |
MOV [Varl+BX+3],AX
MOV Varl[BX+3],AX
MOV Varl[BX][3],AX
0% apw %o
"pop%" WHR R .13 wINUwR NK Praan Panori Lvyap X label-w nywmb
, 7102 Inx label-2 pa wmnwn® awox v3v9py paRz .ov-label "Yepaab" ax
DR 2wR? TwDR® 7T L, 11737 013 wo ,ov-label qvonab jnvaw xanm oTURYR avanm
LT 11997 NTIpaY nnR 11757 NTAPs 17U wW {1757 nand
nUonY) B3TY DR 110713y Jwns aYanoxe XY av-label-a wanrwa 11anen
IV N30T DR LDRT NAwYE AN W1 (B°TT3M DR 93 Lanaon nbennn
LTIR3T 7°¥78PIP2 NOLMILIR O°137vnn ov-label-1 v p31y ,nv3dIna vasw

BIRAL 933X hng

WRI B3 NRT II3TR 2'wn .LINAD TAIRY nhonr R 1192 nsenenn 93
37071 NITIPD LLANAT IR (UM RY PaMORN DITIPE nvaw
MOV AX, [BX+DI+7]

MOV BYTE PTR [BP+SI+1],7
JUIBADT 3K 172700 prononm kD 19ORD

A



:{on%5 o vamsab 93k NNz Y ovbhon
nX yaip nr TR (Segment Override) wnadna 17 1xn LINVADT AR 12V TT°HD
27w 9972 TR "ES:[BX]" ,bwmb ,x°n 11901h  naonennn DR L0InADT AR

Swnb o a0 2%0mm MITps JES vanaom axa
MOV AX,CS:[SI+7]
ADD DS:[BP-9],DX
naon vh2 Lm0 LIBADT AIR T LTTIPDI 1UI¥B VINION INIRY 7IUBA -
.7V 0YIA07 I 29050 83
oe%%om *noayw naptan L5TNAm NITU93 WY L,VaBAD AR 11X 1RY ATUmR
: 1on%2 B 9vanoxn Yw

.SS XA 9M237 vINALE IR L, 1193TY nron N Yoo BP 9aaRn bR -
:ATIPR2 M5 KD 11IDTY nionvnan bR

MOV AX, [BP+SI]
Y951 nx oAb %y3 Segment Override P .SS-% nson» ®*n nionrnan X
T AR LYAD NIAR ANURY 2 wenen® .SS-5 peone nwazn® vl BP o masxm Lmh
.oyv Jon

oRn nRan abrwn TR BP 72382 7391 X2y Segment Override yURy fToma -
NITMAND QOWHANYN DR .BIBADT MK DR Y39p K,y nena (label we
.DATA nmn 913507 Tabel rx ,yw 5% DY727¥ IMIRY DD ,07M3IPR DYLINID
TWRD  .LINADA IR CS nr ¥ya1p (CODE nnn label ,wimabn v33Kk3 DS nx yaswp
momanm By 1Y ,N1vUTTIU0 DYVANAD NYRIN2 nwmnwnn N1vasin by b
L9950 po%Y5% nipota nyvwbR (oY ,wmannp aTH PYOn R AR7) ,ASSUME

,Segment Override 1°® BX "MW%3 DS XI7 LIAALA IR MW TIPN PI2
R LxPw YR BX nx nbYiow nyonenn XU oansaw am oty L,label 'k ,BP R

(Swm? .y1ap po IR LRYe IR DI ar ST ovaaarmn
MOV CX, [BX+SI-4]

MOV BYTE PTR [SI+6],8
,DS R ©INADA NIR DT A0 DYaxmh Yo2

1> %y 386 ov1avn

Jayn) 8086-3 386-71 1°2 qpcyT PTAAN L,LINAD "TAIRI WINW "2AD

:DYDDY) VINAD YIAIR VAW www X1 (83 onona x%w Protected Mode bw  xwiib
we ES-5w pv LES maaxb ,caampy paRa L,oomaT abva oraamn LFS-9 GS
I73Y g7p RPP 927 (07Ip3 INARM NI ARIIY) NTITMD NITIRDI TUBIVIR YA

Xl



.FS-1 GS

10°DYT Y30 TIP W niweR we 386-% ,avwovny wpn o3
.13 16 von -
.2 32 voen -

,DI x SI, BP ’x BX) 8086-% p»ny 386-2 n*?ban ,v+*a 16 a°vd*n 712y
(o yazp

12907 voon Y33 Ypan 386-71 ,ve3 32 gvvora MY
[r32 + n*r32p + 32v42p ]

,0°2 32 yi3p xy1 32vr3p  WRD

, (EAX, EBX, ECX ... =m1%3) EIP 12bn Rymwba v'a 32 =R r32
LESP &% %ax r32-» miw xyawbs vra 32 war ®In r32p

(>9Mn partas 1) 1vvxm kD k1, 2, 4, 8 pvtvDOBR IR RIN N-Y

wr vY3 32 oo L3vw 95 1R 16 oUwoUaw TIYA MR ovPma

o R 7w nboon bw U¥DIN 197 ,T°92RT NT°R23 NI 1397 737 DIWwUma

"qpon bw 0voqyn wincn By nbpr nivanxn 7UxbIRM L8 W pUraw Sw nprma
:NYYPIN 17 NIR3IA NITIpSER 9°D?  .vvd 64 nxy 16, 32 ovnvw

MOV AX,[EBX + 2*EAX + 7]
ADD DWORD PTR [ECX],9
MOV [4*EDX],EAX
MOV BL,[EBX + 8*EBP]
:ura 16— S ab xb o'ny7 vanaon nvvna hhs

,Segment Override v» orn
, (¥93p2 oom kH1) xxmy EBP oxn
.'v97 ,label w» bRrn

ny1® 2vwn

7an7a)  tlink Pw naxoqa wr ('35 [EAX]) v»a 32 0°wo 2 D wmnwn WRD
7OTh ATIEbR NI Semk L /3 7Y¥DIRI UMY DIWNITH (TN nWwInn

t1ink /3 myprog.obj
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voIT YW TIva L,vv2 32 voUna wenwn® DOS ntadsna pevisc onxw  nawmb
713 DOS-w 9% maron . (64k - 1 aR) 655535 by nibyh Hi3v kY HHs 9
nvwosn ovn EMM386.EXE -1 , (25w moxbamk k) EMM386.EXE nnn T2y %9>
1733 ve3 32-7 DYIAIK2 WAnwRY B°PI5% OhR :wba LN 1iax I vhea
.85535 anyvn 55% nysnb Yans amyy woshn W R ,vv3 32 pUvocn mhaab
nan (6.23  v) Havanax DOS-2 avyn anxy L,y BaTa voemay YRR
DOS hnn ©Y¥9 @hR BR P97 STWBR {190RN 9377 .vpne oohw awnmsn EMM386. EXE
.CONFIG.SYS-3 95 XY EMM386.EXE 12w
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memory4d.asm X»a1T Ntadan

MYIY RUIY TP .N12900 23R YW DY WERT DR wrind 1IPI2 3T Nhaoan

nryanm? '0123456789'-1 'ABCDEFGHI' nyvyanmnm mran poava? ar »yaba

wInSw 1IN pAvIs an P> .n303 noptmn ('$' anm bw A370 nbanixm) Tve
.N2903 2Wen YW 133w 109033

D 1vPy 2 0w wrw hiTips

,0°myYD 731 73 7w» Sannra 77y Ypowb qbamor amax DUP nemanm -
TTIPE2 MUNAN2 WIBWR

DisplayString DB 20 DUP ('$')

nebrnarmsa ovan 20 57133 DisplyString owa o»an Jwn Rty WD

e mappa . (Pannx DAy mow nyepn oa) '$'-1 an Bw o vhpoR Tipa 0Pl

nR 713y pime RYY pwRan a0 I mtow N mavidn DisplayString
JINT 21h, AH = 9 M0

nwn sy KT nsbs LCODE  nvmana nnn nxymy Digits nyapon nryonn -
.CS ©vama0m AT *"Y NYaxIAT YT ,N0a0nR Sw odyizean wanioa %yaoa
1990 nx waob moac ®Y CPU-mp q3% 23RT7 7°7% 95 DK ,NRT NIOY? WOR
95 *"Y NT7 ON0a59N3 AWY)  93TA .1219m MITPE Yw 7IRnD nTianen
(ProgStart 5257 "y nyaxan) nvioann Sw vixcab 73WRON ATIpETW
TAIM2 T3 IR 1IN9TY DTN MUWD wInOwR LNTINRD nuw? 92Yn DRI®)
wanen  ox DS "y yayann vinapa Rynin Letters nyhIRD nyynamn
n75Pp2 0 Digits nyynmn owa

MOV DL, [Digits+BX]

nxy oy wne .CS-% neonv xan 137315 monvnanw 3% YTIY 72InR0RN
TP Yupa

MOV BX, OFFSET Digits+3
MOV DL,CS:[BX+1]

Tbamorw  otwm  ("CS:")  LIMADT  IAIR DR wIIpMa 1vvxb Do XD

J19RINY 802%On vbY nYnstaT MW MAIVD IR P vIBAD AR Iml
,CS-% nvony 13m31h meab 9vaxw 93732 YPIR NAWNIRG 1YY nimY 12007
anas ovhhan '5  puaR Lwaipna 1ot CS OR PNy 270 AT napn2

/oL



.DS

nains 5w o T KD XY PR T1789K nbappa 3pn ®on LEA mvpen -
MPYT YUhana q3sTe Awynb TR TIBRY 2Xm TR woAnY  , J10IT2
1w OFFSET-»  an1» m29n nob%s nvipp &0 LEA-w 858 OFFSET 1107D1K°
DY INv 3R BYLR T WIS L, (BYIAR RPY) Dawiap niaans by pa 72y OFFSET
Xy 195 n¥9 jpTa vLovhm hx swnm LEA nxr onmavb L sYapoxn eyl 2wen?
nyTIpen Ywn? . 0°aa1x 2rond b

LEA SI,letters

MOV SI,OFFSET Letters

ABY3 N2IND 2Wn® 0°%17 IMIR DX R LARYING DIvA2D MY
LEA SI,Digits[BX]

ny3ns 27w xen 99% naton LLEA "y P9 onanv3 at> nawnd 2wwen
nPaw ¥hap LTaR® yagp bw MOV waxead wmsmn OFFSET mwapsra "y
ATIPDT NX YDaMOR N¥333N3 21N5N0 OR L TYABOR T Y 3Ny

MOV SI,OFFSET [BX+5]

NIYHOR BUORY NUYAPR AN AR¥INT PAR vvamox Mavh vy
nivmen  qonm nvAr onon (mw L, vbamor w13 BX bw 7iva wenw» 1%anoxn)
(n¥ra qera BX Yw 7avb wp kP RTIZY nvaoang

TR NR 1ve¥b we 386-n YW NITIPEY BTIAIR VR vPamoxmw Yhawd -
386-11 nbw h1TIpDMY  BYMAIRA NN Y57 TPamMbRA Lnviannt A a1 386
qwor . (7252 8086 ny7ipp BA DT NI*I3) 7PURI NV133I03 TTIPI ONING

nIYITw niveYd nivnan L8086 X .86 11°% 'Y nmTapm naxvxn? Mmng
an vy
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.8086 .86

8086 ny1IpD

.87 "L T2YR NITIPD 137
.186 186 ny+apn m2n
.286 .286C 286 nyTypD oA
. 286P nionip 286 nyTIpD oA
.287 287 svnnp TaYR RYTIPD TOR
.386P nyont s 386 nyTIpD Ion
.386 .386C 386 nyTpD On
.387 387 ~umpnp T2¥R NYTIPD 15N
.486 486 nyTIpD 0T
.486P nyonitn 486 naTIpD oM
.586 586 ni1T1pD oM
.b86P niontve 586 n1TIpD 15W
.686 686 nyTIpD "ON
.686P nionysn 686 nyTipE oM
LQYIIIMRT DR 00 amdx Yo RP L 'AoY
7103 ... EAX, EBX B»933%) v 3 32 0>vo°aa nwmhwn >PandX NvId9n OR -

tTink-n n7ipp q2°5% ."/3" 1oxen nx 1°x% tlink-3 999% v (D*w3v9D

tlink /3 memoryd.obj
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e e

.MODEL SMALL

«.STACK 100h
.DATA
Letters DB ‘ABCDEFGHI’

DisplayString DB 20 DUP(’$&’)

.CODE
Digits DB 0123456788’
ProgStart:

MOV
MOV

MOV

MOV
MOV
INC

MOV
MOV
MOV
MOV
INC

MOV
MOV
MOV
MOV
INC

LEA
MOV
MOV
MOV
INC

MOV
MOV
MOV
INC

MOV
MOV
MOV
INC

MOV

LEA
MOV
MOV
MOV
MOV
INC

AX,@DATA
DS, ax

r

[
[

»
F

memory4.asm - Demonstrate addressing modes

Set DS to point to data segment

DI,OFFSET DisplayString ; Have DI point to start of ...
;

AL, [Letters+2]
[DI],AL
DI

SI,1
BX, 2

DL, [Lettexrs+BX+5I+3]

[DI],DL
DI

S8I,2
BX,1

DL, Letters{BX] [SE]+3

[DI],DL
DI

SI,Letters
BX, 2

DL, [BX+5I+1]
[DI],DL

DI

BX, 2

DL, [Digits+BX]
[DI],DL

DI

BX,OFFSET Digits+3
DL, CS: [BX+1]
[DI],DL

DI

BX, 6

SI,Digits[BX]
AX,CS

ES,AX

DL,ES: [SI-1]
[DI],DL

DI

... DisplayString

Read 'C*,

Store in DisplayString
point to next available position

™y WE g

; Read ’G’, (Letters+6)
Store in DisplayString
point to next available position

s we s

; Read 'G’, (Letters+6)

Store in DisplayString
point to next available position

e s »

; Equivalent to "MOV SI,OFFSET Letters"

Read ‘D’, {Letters+3)
Store in DisplayString
point to next available position

e s wa

e

; READ ‘27
Store in DisplayString
point to next available position

e s s

; READ ‘4’
; Store in DisplayString
; point to next available position

The following CANNOT be performed by
MOV ..., OFFSET ...
} SI := OFFSET Digits+6
ES can be written only through a register
Set ES := C8
READ ’5’ (displacement can be negative)
Store in DisplayString
point to next available position

S

e N W e we



¥
.386 Enable 386 instructions
MOV ESI, 4

MOV EDX,0

LEA DX,Letters
MOV DL, [EDX+ESI+3]

Mov [DI],DL

LTI TRt ]

)

READ ‘H’ (Any choice of 2 regs for 386)
Store in DisplayString
point to next available position

H

7
INC DI :
MOV EAX,1 :
MOV EBX,2 ;
MOV DL,Digits|[EBX+4*EAX+3] ; READ 9’ (Any choice of 2 regs for 386)
Mov [DI],DL ; Store in DisplayString
INC DI ; point to next available position

H
MOV AH,S ; Set print option for int 21h
MOV DX,OFFSET DisplayString ; Set DS:DX to point to DisplayString
INT 21h ; Print DisplayString

H
MOV AH,4Ch ; Set terminate option for int 21h
INT 21h ; Return to DOS (terminate program)

;
END ProgStart : Set "ProgStart:" as first executable statement

E:\>tasm memory4.asm
purbo Assembler Version 3.1 Copyright (c) 1988, 1992 Borland

International

Assembling file: memory4d.asm

Error messages: None
Warning messages: None
Passes: 1

Remaining memory: 444k

E:\>tlink /3 memoryd.obj
Turbe Link Version 5.0 Copyright (¢) 1992 Borland International

E: \USERS\EYTAN\ASM\NEWDOCS3>
E:\>memory4d .exe

CGGD245H9

E:\>

+6



