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Stack Pointer (SP) jwasdl 4o
prRIvi] d}.ai.” é oSl o8 Juaddly easdl r.u.«.-j owsdi cl:ﬁ.a & Joed! 132 rb'}.'?.d ‘;_\_3‘

Base Pointer (BP) sasldl &30




i oS Sy uacSll G Bagasll ULl e bl Lolul Joneadl 13 pladiial iy
(ooaSI abils b § 3T ablie 3 8,SIUI LbUnd woladiinl oSay > (uasll

Source Index (SI) yuall dw g9 |

31yl I B,LaYL poy > ULl abis 38,811 Dbl § ol 38 padiny
pi By IS 3 el 138 Lo kg ¢Lpms Joladdl gl 5,511 (s Boae Dibis (Ll
BSIA e Gl 03a S mo Jalaill

Destination Index (DI) g giwl) duw 3gd J2nuwo

SUIBSINN Glsie J| Jaadl 138 pudy > S| jaall D pgd o Jo padi Janedl 32
I3 s Tegara Uiy ES JLo¥l abill pladiuly Sole 23 gy ad cbladl 00355 pige
ein G Laagans iy pagiall olyisg jaall olsis ol by 1y vogadll xo Joleis I

ol

Instruction Pointer (IP) yols¥l of cloalaill 4530

3 Lyl Ukl bl 3 Lpsladiul oy oYl i Leie Wass I Sl Js
sy 03 oglbll syl 3 el ol olgie Dyme pllall o3l oyl b 35,5131

ol 35 3 iy JUII Y1 olsie spandy plall ook U3
Instruction Pointer ysly3l s woloaladll w5 § 03aiis gllall oI a3 Giss piy
bl Y1 lge ol Sk Code Segment -sliydl abits § L3 o3y > (IP)
pis Ladly oLl ool 00 8,50 wladadll y350 Lblos Sy Yy .CSIIP ga o3is
od pdg i i o olgie JI il s Jhe B8l b diphy died oS

A Blas g Uls § Wdy colodaill 1350 & olginll U

Flags Register 3 bl oo

Sl Gl DI Gyl toleg oay (V1) Grlall e Legare o Jadl 36 S
G il Ul paesdsd) Dlas JS 305 amy JWll Db o 2 DI 5k Ll
of 2L s axby 5 35 sl Gy IS 13] Mo ) Tl Biyma Ll 03n Gusb 08 05
il ol 1 3L Tl Gl L oSy JUlly (ke @slus Lles 3T D2
Bt plaiisl ooy S s 5 gy Pl all LY Ldlasiol 43 oS3l 3l Ll
wlsla Jalsdy of GJL;‘.U oo bl Lol L";ll;dl.,j 4 jho dedll 299 Interrupt Flag bl



Ry (Slall Loyl oo i3Unse Il oy ¥ 51 ) Slis poslill Ayl s 4] 8,15l Aablil

LY Jpaiilly 3,kdl 038 08 il

Memory Organization  pasa)l el 38,5130 pbii

LS i S ol pdl § 8,811 IS plasinl oSy Yy IMbDYtE Joby 5,515 mo AtAA el Jolas
1KBYte Jsby 5,S1331 s J3 1 3l Lyad Sied Boamms (31,8Y 839 5,511 § bl Jla oS
Pl ol Lo sliaf JUia 23S Interrupt Vector Table Lablill wila ¢yglial 352
dalo s gy Gleadl g3V JBoYl lilers psiy s3Iy BIOS £1,3¥15 JBodU cldl
Ul G 5lgadl Juas comn g s3I 39 ROM (READ ONLY MEMORY) b 81,5 5,513
eI

.(VIDEO DISPLAY MEMORY) LsLadl b yall 8oyl Looins 5,SI31 § Dibis axg3 L3S

I/O PORTS C‘ SV JBoYI cSlg0

DLV sl Y g dmslaill A3y 2Nl oYl oglis o 64KB xo A+AA ZIlall Joolaiy
Loladl @Yol pam § Y1 8,8k 21,3 W1y JBo¥l oilss mo bl Juaiy Y Logesy Taa )3l
bl Gk oe Byl me Jalaill g of iy 3ye2 1 panr § Oagliadl s Jlais | sy 213

Asgll 03 92 ool Joaddll plbdl

G ylod
EAAA Zladly AYAT Aladl G 80 92 L)
€ 8,10 G sammall w3elly ol o 31 98 Ls —Y
DX,CX,BX,AX s Uldl cdlms 5y ,S31 -1
¢ OASL:CDI0 olyially samall adgall  Slsadll olginll 3o Lo —
sl 4ABTB &lgis 8,511 § w0 —o

AOFF sa sl plgie oIS 15] A>3Y1

A23B L3l dad wsls 1] plbdll olyie —o

?S)Slﬁléuljzﬂl Jj»u.:ob—'\



KRS
gl A JI g5

s 3 J3liti 4y Bagashl Talindl Sl Jls 5 peily 8088 pllnall 51l S 01 passs any
L el oSS o i Joadll Lalglyg ppondll T8 ali Sy Suga5y LUS LS Sl

Al g 4hdi oo Oy e

Ui by ey el 180§ an ey thso g3 oty Lol Bl sy T 340 515
led | Lolaodl liland! polgls BLall J&5 jalsl (om0 privs Waanys zobodl Jolo ol il iy s
pols SB si2g als Tl Gols sia 0o (5S4 B> 31y galyall plall JSAI 0y Llell
Sty podi) Jaadill L) Al lelal Gany pladinl g ¢ waSIL gl JUEN O LN [P
2Vl JeoYl wlles

sl 450 byl Jurdsy DA ) maeadll B by Jugas LS s i Dbl
—:l.v.o.?.v".” EL’J 2] P P

LS iz JUillyy Assembler ooy zolsy dawlsy LV LA aeaill 480 zobiy Jusas pi
13U pl JSal Jylisties 521 138 By cAssembler i Lye sy i 035m0 059 wlaglaill
RIRECIAL

O LS b anly ol o jhio (S (s5ing oy jals¥ 5T cologatll (o 489020 00 ol ! 055
ceobodadll o e gs la

wlila¥ly DV ] Lelyssy Assembler i sy ol INSHUCHONS wlagladl! 51 sl !
EYUPES. S G PO XX PN [N N PP Re- P90 rLﬁJJ Assembler 4 wljlul 29 Assembler-Directives
(R C.ol.sﬁ sl gy sase il 3,S1A)1 (e s
Bypall 355 meaill W § ulsYI JS
NAME OPERATION OPERAND(S) COMMENT
8 a2y 1,0 Jia 055 T (SPACE)S sl 5T TAB JI 2o dblsy Jsindl oy Sl iy @
(S Jaly Ji> S o 233
Lo 32 3 (abisl s shedl 13g0 ) a3 1g) mi5 Talos ogas Ul 3 NAME ¥l plasinl pip @
NI Ji> 9ag C‘t’ﬁ” o
035 slbll oYl e sgim; Operation JisJf e



aalingy ol ol Ehalyy Ladaiis Cglhll edbladl of Jolall Je 551>y Operation(s) JisJi
(i1 132 sgag lbis Y pelg¥l an Jla ol BaY) Yl e e
ol B85 padiag say JJI Y1 e gilail) Sale pasiug Comments i el Jis> o
Oloalasl] JUes
Srart: MOV CX, 5 initialize counter
o piyl mdy 5n I3 Jmey 0 g3 Jl5 CX o wdbolally MOV padiiudl ,a¥ls Start plyis 53 53 oda
lanl) LlaiY) dedll 2 o ol o5 wlbadl Jisg CX Jawdl §

s’.‘.vaL;}U Jlioj
Main Proc
! il

Name Field gl i

sl OSY IS 25 7ol pl sl T sas 0 plgie slbeY JaI 130 pladinl iy
BSIU0 G Gaglie JI il e Jusa5 ol ol il
S Jadl Jo by lilas 3923 paams by By ¥ > Jshy Jiadl 13s 055 oF (S
PPV PNPNIPUVIRRS Wt - [ S PP PR IR PR [ SIRVRT B IS JPApRe L o
48 5J:&.4J|j

start — counter - @character — sum_of_digits - $1000 — done? -.test

two words Wl Je sgimy
2abc P Tam
a45.ab dhate 3 () LA Lo s

Operation Field (oY1) doslaidl Jis>
S| 0555 of gy ol e § Liiiis llall OpCode ¥ Je Jisdl s ssiny
pofims iy AsseMbIer I sag 2ols il Aadlaey psiis (531 7ol pull D9yl ool
gy A yms lanlas LelSy MoV 5 Add 5 Sub wlaglaill 3 JlaS D1 A J] Lelygoy
sy ol Lie nanll
Assembler i jLbaY Lgisly DI L) Lelogas pi S5 Pseudo-Op ybagl lS 13] L

Procedure = 7obr il pasius Proc Slis sz sl p ol



Operand Field «dolal) | i

Sl 1 35 iy clly ol piiey s 5o Slalall e JisJl (s ssing
ﬁjispbwjiwgépﬂiwu‘;@Jm}(ﬂ:‘@ﬁw@)Lg.g;
A3 i I UieYg pamial 3l £ > iy LY e Lad sl S Sy

<Slolal oI
ol a3y Y NOP
INC CX

CX M‘ 39 .>.>‘5 J.oLM 29

Y F';’JJ‘J Word1l J.udﬂ Lo.bj OMolas o> g

ADD Wordl , 2

oy A il (355 i 531 9a JoY1 Josladl 550 culaladl I3 Jgisdl D>
b ) 8,511 § sams By gl el 2] L] 055, 52 destination Operand gogially
Source juall s sxizgd SEI Jolal! L] (ol Dngilll (g pois Y yols¥l Gy o

(S o1 S sy e ks sz ¥ 8sL29 Operand

Sbe¥l os Thlo] wloslae s Sale Jalall $gimd eolilal Zpusdlly Lol

Comment Field oMl olidasll [i>

o5 poin o Bale say JUI oYl Jle wlinlady popedl e wlbiadle e Jiadl 1 5
s § oaslusy ol T 28 podnd Y Bage (955 25 L] wlogles sy yo I daiby
b Lelalas iy dbgiill Lolil o3a any o5 8l Sly "1 Abgiill Uoldly Jisdl 138 sy pli
el Ll

s 400 7yl Gand Ld cologlaill lins maeadl] 4 oY oSy syl Jasdl 1 o 3
G5 b iy Lo Boley il pling 5l dly b ol T Jlo lias mdg iy of Sl
Bl Gl g LS 058 003l 350 Byl OliST g oyl Sl 0o b JS' s
s i JUI el b

MOV CX,0 ; move 0to CX
P S Gl LS pi o S35 1S
MOV CX, 0 ; CX counts terms, initialized to O
JU 3 LS Boame 5,00 o8 Al> § iy Gals 41 gle JolS sl plasial GleaT iy LS

:%gts.ll

; Initialize Registers



MOV CX,0
MOV BX, 0

Program Data zeb wdl 3 dossbudl oblul
s Joobell iy el L ol By D53 G5, By50 3 UL me Jobally byl psi

Sy 90 § S gl Dl gl e Dlandl ol LU 8 sl G 5,V

Numbers slaey

S5 B ol e WA b 5T B Gyl iy g+ Bype § LSLHI LB,V LS .
Binary
11100011b 5 01010111B .

wmoimmc?gw‘;dﬁ O3z 3oLkl Bygall 3 LS piy Lyl r@ﬂu .
—234D 5 1345d 5 1234 J5, Decimal 4,de Lt e U¥o d 5,201 51 D Gl
Lesl e VAl h G5yl 5T H Gl ey o3y T 0 e s sl o831 .
Js¥1 Ul 3 0 Jlwinwl 3 ueudl'y 56H i Oabh Jis Hexadecimal yie Lywlow
(D ol il Guddy AD e gulandl g3 )1 52 glbll O gl
YN Gy g JUII Igo)

b eds rEJ.ll

S s 10011

S 10011b

S phs 6455

JEP -456h

( fsﬁ i.).u" ) La FFFFh

.. . T 1,234

(s o8 B e S ) b

(H sl h Ol g o) o> Oab

Characters (9q yJ)

35 Ll ls iy ‘SUDAN' 5T ‘A" s papeaiil wlodle J3ls Jandly iyl s i

3 Lesyas JLily Assembler i dbwlyy ASCIl Il 35S 3 8,5UL1oB,31 J| Gy,



A Gyl UL B, gy ) 41h (8,01 AT Gyl oy 6 amse ¥ 3 e 8,510
BSI G o3l Ll e gl gelpll J3ls 2y (Jgan)l
VARIABLES & yuadill

Sl Sl wld SLAL oyl § ol GUI all g mpeadll AW 3 ol il canls
a3 oo S ey .g,mj JELWI iy Ji High Level Programming Languages
ki JSIBSINN G 0l S i s akle S £59 il 3 Dosinall ol il slon]
i) JLI Jgaadl plasiil plyy . aiill Cigpns 9y 3y il 95 mo cawlitiy Jsbug
a5 lbll il gsd bl US edy o meeadll A G ol sl

——all Sl

58101 Sanly Bl Jidy 3y> i it | DB (Define Byte)

B,SI 3 oo iils Jady LIS uits iy e DW (Define Word )

DJS‘:L” g} um QUL&- :L*_Ui N .. G_LJN“J DD (Deflne Double WOI’d)

551 G e Ul ol Jads ki el DQ (Define Quad Word)

510 3 Llite Ul e Jhdy ke Cig DT (Define Ten Bytes)

:Byte Variables 4 »J) & wasll

P 800l Dbyl il iy S ply
Name DB Initial_Value

Alpha DB 4
dosd c_.éj %ﬁ Alpha dawly BJS‘S_H és.))b Ol Jady ki iyl )L’u“?| RY-S r}d,g
ol a3t Lalaite blayl
oiial] L5l ded o9 pae A (1) pleiin¥l Lodle Jlaninl piy
Byte DB ? cJdlie
Leisas g 1 plB, 31 Uls 5 v00 5+ 0 sl iill 13a 3 Liiy3ds oSey U1 il
Lediss a5l L8, 31 > 3 1YV 5 —\YA o 5 Unsigned Numberss Ls| o5

.Signed Numbers 3,0,

Word Variables o) &l wade




TWo Bytes 3,131 ¢ il § i35 piny Word ol o 451 o il Gy s o
el plasinly sy
name DW initial_value

Sl iyl St
WRD DW -2

ad (Y ) Ll Lad xd99 WRD pusly yuitio Cinypnd 4 ol

iiall L1l £asd sy pos Al 3§ LMl sy piy byl ol il Dl § LS
Ul §(2°-1) noore 5+ our zalyis plB,T ca355 word gs il s piiall ¢Sy
Unsigned Numbers( b Zugll ) 8,L51 ¢900 o5,

LB Ul 3 (2°-1) vy iy (27) FYVIAT o s8I (i Sy
8Lk

.Signed Numbers( LJludly iusll )

Arrays olganll
8,511 3 Lol il oSl 5T Byl s Lo gora Ll o wligiall mo Jolais mpaadll 44
s BBYES 3, a1 gl o 6,1 WL o s Bghons igyud Mid  Ldlike i §
P S el pladil oy il Je 30h 3 20h 5 10h Z5lawl

B_ARRAY DB  10h, 20h, 30h
B_ARRAY + 1 iy ( 10N ol )bsiuall § Js¥1 paindl JI iy B_ARRAY ol

b LS 55101 JS5 55, B_ARRAY uicall 0200h i3yl olsis

(Symbol )1 ) ¥l Olgial] S gl |
B_ARRAY .200h 10h
B_ARRAY +1 0201h 20h
B_ARRAY + 2 0202h 30h

iyl Siad S (s 00550 g iy a3 iy Ly bl iy

W_ARRAY DW 1000h, 2000h, 3000h
.55l e 3000h 5 2000h 5 1000h Llusyl sy yolic B Lo ssimg Sghns iyymiy psi
W_ARRAY +2 glyiall § 1511 Lailly W_ARRAY glsiall 3( 10000 ) Js¥1 Lagill (0,55 iy



Olgiall g oy 8,811 § Goshall (335 05 o) Misd .13Sa5 W_ARRAY + 4 plsinll 3 W1 Lagdlly

D LS 8,811 S5 098, 300N

( Symbol 3o J1 ) I Olgall S sl
W_ARRAY 0300h 1000h
W_ARRAY + 2 0302h 2000h
W_ARRAY + 4 0304h 3000h

0353 s LI (a3 piy s> 0l 38,5101 3 LsidS sy 5l 138 0 ol kil ol by
SEE 33k JUI plyial § High Byte 2SSV gyl wld Bl @ﬂl LI § Low Byte JsYI
Wordl DW 1234h : i il Lyl oS 13

JHisr 31 ) 120 23 15 wordl olgiall 3 (JBY1 o9l wold DI Jhay g1 ) 34h 3 )1 0yss pi
wordl + 1 lsiall 3 (SYI o381 ld DI

Character Strings o sesdls bl

3l By 8y50 & LAl el &23 pius Sl o e L Gl.r- oo gaill (s iy
oo I olsse QLI ol padl] Stsd ASCII Table NETYEN[RU PP W PPN R (P
48 'ABC” Zlai Yl Lol sy LOMEIS anwl puiis Liyyad oy Aol

1 - Letters db ‘ABC’
2 — Letters db 41h, 42h,43h

S B3 LS L 8 BUL plly gyl 9o Lol ¥l Lol oo oS
msg db 0dh,0ah,’Sudan$’
Small 3 iall By ,>Jly Capital Letters 5, sI Gy yaJl gumy 45,01 bl L pling
.Letters
<l gl
gl ity U3y gl B G e gl ol Jaad gl pladinl Bols iy
e emlslll Cim e EQU (EQUALE ) 5lagdl pladinl oy ooyl 3 Loniiid| Al

:%;Jtdljp.ﬂi

name EQU Constant
S5 0AN £81l Ly LF pay el iyl Sls Louldll sl 53 NAME >



LF EQU O0Ah
pladiul o Yoy MOV AL, LF L‘?sins OAR (3 )1 ¢ie Yoy LF gl pladinl oSy JUillg

Pl S golisdl dols LF cldll Jysiy Assembler Ji pgi; ey .MOV AL,0AD %ﬂl
.0Ah

S JU plasiol LiSey Sl3S

Prompt EQU ‘Type your Name’
Msg DB prompt
3 dgy ke iy e gy ¥ JUlly el 5T asalas Gl el 05 ke EQU of b

3,513

:U...:l.jﬂ‘ ,.o|9;}” L ¥

Lealadminl o Ealisdl o gilly Lpoladiul LSy oLl yals ¥l (any Jo O yaiis s3d1 32§
Word2 3 Wordl puly alS wipiioy Byte2 5 Bytel puly Ldy> wilpiio Lpdd ol 0 ik

MOV oI — 3

sl @daedl o oSl 0day 13 LS e ULl Ji5 3 MOV oY e
wgma&guul@(c@j)dﬁ;&ojis;uls;alﬁumtji Loladl e Mol
& U Ll 550005 . Jes e 5l 8,511
MOV Destination , Source
dony yaall e Sl Yy Destination @3:‘.‘4‘ Sl Source jaall wlhgise J& P o>
3&,&1 A5
MOV AX, Wordl
gV L)l a3 piz qblly AX Jaadl JIWOTAL puall (b ) logion s oy g
oIS oY1 s s AX Jreal!
MOV AL, ‘A
AL Jaudl 3 (ASCIN I dgaxr 3 A Coyl) BULI 3 JJI 52y ) 0410 ()1 mog, oot
MOV o3I pladdiusl 35 sy JUII Jgadl

£ gl |
eyl s ghilo Joraso | ple Joraso
sl
(913 35)
Camo Can Can Eand ple 2o




Ty b G Cambo G oo S

g R | e o T | g ) e

s
&

CamBen Camnd G Can eyl

(Exchange) XCHG ,.03}“ -y

BSIUI 3 wams pBge mo S dad Jlagin 3 Ol Lagd Jlogi¥ XCHG Y L
:L";a,oSU Lol Dipally . (juiio)

XCHG Destination, Source
:Jbo

XCHG AH, BL
(AH 3lus BLy BLAwS s3lus AH Zad sty AH, BL palanadl o ol oy >
: JUo
WORDL il mo AX Jonadl Lo Jlasinly o5 JUI 53
XCHG AX, WORD1

XCHG oY1 plasiiul 3gd gy JBII J g

381A1 (8 (ad s ae Jalaily XCHG
MOV Jisaals sl (2 | 5 ,s13f %g S| ple S gl
Word1,Word2
alasiuly 2l 13a cald Kay oSl Cann (€ ple
roh WS ) ad v g o ] . iert e
NMnwv AX \Nard?

:ADD, SUB, INC, DEC, NEG duslusdl eldoal) — ¥

B, B9y Jres 1 lars ligize b 5T mod SUB 5 ADD o1 pladiicl iy
— 1o OO Dbl Lipally 8,511 3 aBse o s 5T oo o 8,811 § a0

ADD Destination, Source
SUB Destination, Source



o1 Sl
ADD WORD1, AX
siidl il 0350 pigyg WORDIL il a8 ! AX ol wlygizms many psiy
oI UAS (eI i am AX el olgi Tagd s piz ¥) WORD1
SUB AX, DX
bY)AXM|éwlwprzg}AXM|yDXJ.?.‘JIQI,,;N@L?:Q@P

(o1 25w s Y DX el g o

SUB 9 ADD ¢y 10¥1 Jlaslieo! 3948 ooy S I gandl

gy
5,511 3 abso oo s ol
ot Ty ple o
gy g | SIS aBge
(©am (©am el

P 0B JUlly axly ol F 35,5101 5 wBlse o 3Ll bl 5T mslly s b 451 oY
Bypall e 4liS Bale] (Say 0S)g 4 psewe i ADD BYTEL, BYTE2

MOV AL,BYTEZ;M!WJ&W&MIL@&@P
ADD BYTEL AL

BL Jaadl § T2l 3355 BL Joanadl wlygize ) 0 31 may psiz ADD BL,5 Y

st yud JUI o3I o] Smay Jobll (it Lagd oyl 0555 0 o 51 s dole Easdlas
MOV AX ,BYTE1
2-BYTE ol g dgb ob AX ol Ll 3unly 45l 98 BYTE uaill Jgb oY sy

(g s 00 0385 Of e (3balall) wipaall of Gl

30 Juitiy ASEMBLER Ji a2 by
(el 3S 550 of o yaall b ol AH plals ) MOV AH, ‘A’
I sy Lol pging AH 2l 3 41h 31 nog oy >

(S 23S )9S, of e jaall 0B LS AX 5ol ) MOV AX A



INC (Increment) , DEC (Decrement) , NEG ol s¥/

V sladiey 8,511 3 xBge gl Jmms 4sd ol T 55105 L iy INC \DEC 01 Lol
1o L Ll bl

INC Destination ; Destination = Destination +1

DEC Destination ; Destination = Destination - 1

WORD1 sisll wlygims J] \ gony psie INC WORDI i3 st
WORD2 il wlysiomo s 1 i)l polily psiy DEC WORD2 531 Luicyy

pBy L sl 31 8,La] Jsaid Jomi 5315 NEG(Negate) ¥ oo cunis L,,s.i
oY Sl L gy J35 e p3,y (L s i SILI R8Ty DIl
2 oo Ll Lipally 2'S Complement
NEG Destination
85101 3 pBg sl el an T as Jolaill piy >
| S
NEG BX ; BX=-BX
NEG BYTE ;BYTE =-BYTE.
—:@.o.?sll c.ol,..s,w ,’,II < L) Lgd
Lol oW 0o wlilaall Gany Jogady 532l 138 § ot Wbl polsY1 o Jolaill 3y S
el Ay wlads I High Level Programming Languages L
WORD 3l (s 0 yiis 08 3,8 B 5 A 0 il ol L sl 13
B=A 5Ll Jy52i
5, Lanll s o3k 855l 8,101 3 5T ukis I 8,SI01 3 puiil wlysime 5 05 Y &Y

sl (31 I ol G B 5 S 1 il i 5 I

MOV AX , A B it 13 AX dadt J1 A wligims i3l
MOV B, AX "
Pl L g gy A= 5 - A YL
MOV AX , 5 AX jo ps
SUB AX , A 5-A e s5ms AX
MOV A, AX A

RIS NI



NEG A
ADD A5

MOV AX,B
SUB AX,A

SUB AX, A
MOV A,AX

— 1ol pll ALl s
Jg¥1 pbill (5gtimg g Qs ablis ) 8,SINI sty Lo g b Goludl Jaldl
& S3img ;3T ahisg CODE SEGMENT sl pll abibo ooy dons 7ol ! o
S5ig &b abisy DATA SEGMENT wlldl abiis gomy zalydl § Toadinall bl
STACK SEGMENT (uSll sbits oy ouaSll e
LS peds5 e ASSEMBLER JI dblyy ablill odn sdss LS a5 i 55201 138
Ul Ul wbis S sy LS

:MEMORY MODELS 3,514 C.SLoJ

2y phite puay OF 0y Gy ko 4lS ogllall el pdl S 38 &1 pdo Lad U)S5 LS
piz x> e JS) Jaiis abils pladdil J] zling 535 (uaslly @ Ulally polipll oo JS) b
S bl LS, i3y MODEL . 48 Jloni

.MODEL MEMORY_MODEL
L5 piy gew 8,810 23905 0 ST Lipad a2 gy Tl 5T ippns b sl 138 LS g
SMALL 3 5ail plasiol LWL g3 18 bladl s 655 o) 15] Logas 51y J1 Jpandl
8ymall (ol LS iy L) Gpbii S gl il 3 Ll sl

SMALL MODEL . : iJul

Lio JS poblad rasgsy Aindl 8,511 elage slawl sy JUI Jyan

il MODEL zosl!

a1y cw.o 3 wlldly axlg cbl.c é 3981 SMALL

s>y abils 3 Ullly abils o ST 3 258 MEDIUM

ks oo ST § @bludly ol cbio & assll COMPACT




3o b 0y pbils (o ST 3 Uladly abils s ST 3 958! LARGE
64K BYTE (0o ,iSI Coginns iy i
of 0Sar oSy pbie oo ST § wULlly abiis a iST 3 251 HUGE

64K BYTE ¢ ST Jshy Coginns Ui 13550

:DATA SEGMENT &bl 3L~§.e

35l UL ahie 3 Ly oo culsil) Ly el piill JS Gy e ULl abite sgimy

SIS Jass Y LY Lus 3T ol

5ymtlas clgilly ol il Gy iy 23 ang DATA Gyl plasvinl piy o Ubll abiis iyl

.DATA

WORD1 DW 2

WORD2 DwW 5

MSG DB ‘THIS IS A MESSAGFE’
MASK EQU 10011001B

s C.bj.g k”;lb.” «me

:Stack Segment wasd! :_Lﬁa

s8] ULl upaS5s Do § asladinl pid 3,811 s 52 52 58 (waSll abils (o 02,4
IS 0aadl) ¥l Bl § oSl S niaal BIS paadl 1 055 0F aangy el s
(bl Jos 251 LS5 o gllal pal

Stack Size. : Ci il pladinly (oSl abite i ya3 piyg

gy psy I Jlly bytes wlamglly (sl pas 53 Lin o Jiay SiZE ey

.Stack 100h

100h P> oSl

Assembler Ji dbls; 1KB paal ga1,81 aiy paad! iy yas piy pl 13]

:Code Segment @u ! c_b.?.o
3l e i iy el Sl Leasiadl wladailly sls¥l Lo abill 13a sgim

.Code Name

:%gts.ll

Lead oY) Small z3gail Al § abitall pul slbey oo V. abilll sl 5a Name >
Al oas 3 s Dl slhsl; Assembly J1 zobys psiaw cux> (b axly abis



bwnly Procedure ( wihelyal) 5o golyr 8y30 § pols ¥l mdy iz alipll abils S
Sl s sl Yl oigd gy

Name Proc
el Y da s cleglailly al Yl
Name ENDP
Pseudo_Ops wljlul Lgd Endp 3 Proc Li cslya Y pl 32 Name >

LLolSCol.’v,.vcbioc‘by ,_;’UJH’,}J‘

.CODE
MAIN PROC

Y gl elalailly polsYl
MAIN ENDP

i a | fr.::us ‘;\ ':.: g’_‘)'ﬂ-‘ﬁ?‘ 27}‘4.;.

s>l e oSy .small ol Dl § ralpll oLl JS81 0 oyl ablio JS Laly of am oYy

:LQL“JI
.MODEL SMALL

.STACK 100H
.DATA

; ‘:“'."jj”j c;b,yu'"i‘ w)’ﬁ ‘_,35_» L

.CODE
MAIN PROC

I JeS [ ENRRSIS (PRER PP
MAIN ENDP
ha sy wlsl Yl 4y
END MAIN
bl & (e )l 12V ply Ao END 7ol leS GalS (53 gualipdl 3 b 3T

INPUT &OUTPUT INSTRUCTIONS | > ¥1g JB oY wlosdas

plasialy A3y 21,3 ¥ly JLoYl (Slge pladinly Loyl Sy Yl me g1 Al Jolay
o3d pladil gy 2> slise 3 LS OUT ,sly¥ly JUsof sbise (g BoLall IN yolsdl
Yisley 2,00 5l me Jobaill Lo sa oglhll 1S 13] @lily ol Yl oany & slsYl
Sher oo Cilids 08 SIsll Guslis o Jg¥1 G Ll ol 3 palg ¥ 0a pladinl iy
Lyl 832 Y1 o Jolaill gl 00 1 Sl By JS' & ool Jpans by Las 33
b 95 iy SERVICE ROUTINES oo Uiy, dhwlgs 33423 dnall 1S 5201 il

332N Laiall IS 3l bl



BIOS (BASIC Js¥1 s (Slgdl ao Joleill § Loadiead] Loasdl lisiyy § 0l o2
Leiey>5 13 BIOS J1 wliss, DOS Il plasinly Slily INPUT /OUTPUT SYSTEM )
S eboas Loty 21,3y JUs¥l ilse s 5,3k Jalaisy ( ROM iy bib 361,31 3,515 &
1 plasialy 8aLs pE5 oy Gogym Al sl S aies ST wliles 34y o5 DOS
Byl Zlal/ds] wlibes 34 § BIOS

INT INTERRUPT ixblis +1s5 plaiioly 5233 Glas 323 DOS Ji 5f BIOS Jf +1a5 piy
5yl 038 e <laily )

INT INTERRUPT_NUMBER
BIOS i § Goa> by psiy INT 16N o sams o3, gy Aablill 615 pdy 3pam5 iy g

A1 53k iy @lasdl g wie e Gyl

(INT 21H) 21H 'p§ ) chE.II IRV

> DOS Jpasil] plbs Lpoy 1 losll (o 8,8 Aogame S0k sl 13n pladil piy
ST @ gl Lamy mdy oYl by 939 AH el § Dgllall Lousl 3 g oy
Jin 531 lbiy 89 21H Lablill b 15 piy I3 smyy Dglbll ool p95 s I3
s § Aaliadl wloaddl ady ply Dl § Lendy pl o Lablll <ls § Boame o

e ol Al Led] B ally Lad JS diby pdgr S

rLB-'J‘ Lgoasy A wloasdl oo bidd 55 o S Jgandl

(o83l ) dhogll | el g3,

Sl Ayl (oa By b 813 1
Llall § asly Gy LS 2
9

WLl § Gyl (o degane LS

sl 03 (g Jglits S 5 320

&Mlbﬁwd&ﬁdﬁ:l@,b&l

AHLall 31 (301 pudy sodibal

gl 3 e basll (5 g3l 5, ASCHL U1 558 Jlo gsim AL odl il 31



NON CHARACHTER KEY ;> i Alis e basll > 3 0 3 slall
(F1-F10 sl Si)
—: SIS 5 Loaddl ol il

MOV  AH, 01
INT 21H

rlits Gl (e bisll sis sl oy e baall paa I padiudl HEl Laddl oda psis
biall 3 sl PN uéj_ﬁ‘ﬁ,gLoSAL MIOACL&JJ ASCII Ji -’35@-‘“)5—4‘-”‘"3-:
i bis g pasiidl I Dy Jlojly eaddlode pois ¥y LsLal o mslall Loyl § ile
Sy Bgd F1-F10 J Lol C.gl.a.ﬂ odry bacs o 13)] .Cl:&.o s badll i
355 5 AL Jaedl pand aibins INT 21h B 3l cloaill o Lol Lo AL Jal
R ]

S g Juiss of Alad) Jo by by 12 o5, dousd =2

AH ol 302 031 ps Mol
DL ol § 4,8 glhall (3,0 355 ASCH 1 55w
AL Jonadl § any i 42,8 03 531 Gyl ASCI 1 351 wls 3

Llal e plaitinl Ddle (205 LU ol ¥ Il
MOV AH, 02H
MOV DL,
INT  21H

Ll 9a JUII gl 015 13] ) JUI gl JI 23l oy ZLal e G5yal delb an
(Al sl Bylay J) a3l ey |
e JU Jgaals L.o..l Control Character ps>all Uy delb) ool oda plasinl iy

(PS> Sy (o
byl eyl ASCII 5551
Gyo ol BEL (Beep) 7
( Back Space ) CilsJ) Dlus BS (Back space) 8
Tab jlaie; 5 HT (Tab) 9
IVRPON A LF (Line Feed) A
Sl hedl Dl CR (Carriage return) D

pSoill by ASCII 555 o AL ol Jung 3kl any



151 2ol
S bl Dl § o] o5 SMI Syl Lelb o3 slall gl o By 8oy poin J9YI Lol
T el Y1 o el gSi

Lolall e 97 plgain ¥ L0l L] —
MOV AH,2
MOV DL,?’
INT  21h
UBLU.I d>gl (o B> sl )9 -Y
MOV AH,1
INT  21h

3 DL el pasiios L5 23 5 S BL 45T Jos § adlosf o5 631 Gyl B> v
o585 ¥ ol ol oY ) AL Sl lygioms i) 3 5ahimy apandl il Ly ) 3300 2Ly
5 Ul Lo AL Jdl 3 pabll 03,201 alsly psiiy DL vl § aislib osllall C3yad1 Jiinly

BL Jio T Joms § wlision 00335 oo JWls (4 Ul ol

MOV BL, AL
pSdl By ol i sl Jhadl Lloy JI doredl yp>d -8
g"ﬂls i3 oy Line Feed , Carriage Return

MOV AH,2

MOV DL,0dh ; Carriage Return
INT  21h

MOV DL,0ah ; Line Feed

INT  21h

(1) 8shadl 3 BL Jadl 3 aigids o5 61 baY) sl 0 g3l Oyl dslb o
MOV DL, BL
INT  21h

AH el 3 ACh 31 sy <113 gy Juiil pls5 J1 5apel 5 malipll el —1
.21h I‘EJ dxblall slas ;Lc.ﬁ.ob

MOV  AH,4CH
INT 21h

Z@t‘d‘ Bjya.” L?L; COLJJJ‘H C.s,o.g IR LA‘;)
TITLE FIRST: ECHO PROGRAM
.MODEL SMALL
.STACK 100H
.CODE
MAIN PROC



MOV AH,2 ; by delb

MOV DL,?" ; aislb glbll Gyl
INT 21H

;ng d>gl (o 9> 85l 9

MOV AH,01 ; (5, b¢l,3

INT 21H

MOV BLAL ; Gl cuyss
;s b Jl oL

MOV AH,02

MOV DL,0DH ; carriage return
INT 21H

MOV DL,0AH ; line feed

INT 21H

JRIIERIIS TR N R

MOV DL.BL  ;; Jawdl g0 Gyl jlax]
INT 21H

; DOS Jursll pliss JI 535l

MOV AH,4CH

INT 21H

MAIN ENDP
END MAIN

ACh Zab gl INT 21h s, DOS U pSoill g, 4 ool gy Lais of by

zobsl 138 3 lladl plbd i i ol il pladdiul o3y o) 43

—Icob,.:.” g sl

Gaadl 2ol Cile) Goladl JUELI 3 gl 7ol ! LUS) Text Editor zobyy ol pladinl -y
OBJECT FILE  oudl illl 5J55) ASSEMBLER Jf pladiul  —Y
Jeaddll Cilo 3JsOBIECT Il wlils by LINKER byl pobiyy pladinl -

.EXECUTABLE FILE
.CoUJ.gJI Juiis —¢
Tl wlshal g Sski S Jasiilly s S L

—:SOURCE FILECwI wll oo sLas) —



a5 il iy ST pladiel Sy aldl LUS) EAItOr pogas jyoe T pladiul iy
Juli sl ASM (Extention) slatisly (il ¢a3as sale o3y EDIT Ji Text Editor ol

FIRSTASM pu¥ly Gilll i 3ol

—:ASSEMBLE THE PROGRAM@L'; yd| a5 —Y
MASM(Microsoft (s Assembler Ji s daulss zals,dl adle gob oo 13a gl
SV LoVl Calll Jygay 985 I g TASM(Turbo Assembler) i Macro Assembler)
(OBJECT FILE) coms WY &8 JI 31 ils JI ol iy Dogisll bl o i
piz > sl LS 3 s s asag pas 0o STy il e Joladl gty ol 030 i3l
slasl ogay pamy Uy o Joad > Lpmaas 5 slad Y1 aanss (1) Bkl JI g5
bl 3

 JUI gl iy MASMyl TASM sl 1l pladni|
f= 2 (o f 2

TASM FILENAME;

MASM FILENAME; i

— o)l 0da C.ay dlL“JI ;J.'?J‘j TASM COLUJ ra:».t"...u_.a ;J.'?"” RY-S 3
>TASM FIRST;
TURBO ASSEMBLER VERSTION 3.1 COPYRGHT (C) 1988, 1992BRLAND
INTERNATIONAL
ASSEMBLING FILE: FIRST.SAM
ERROR MESSAGE: NONE
WARNING MESSAGE :NONE
PASSES: 1

bl b il GllT pl by S by ASSEMBLER 55 gy Jg¥1
b § 2

B3y sl p3)y 5925 Wl jLgb] piy L“;.;w zobsl & b sl Jla 018 13] 6f by
1 80 Bagall o3 Wl asssy first.asm L“;J.;:n Cilll g e I o dag e
first.obj Ll Jeo Juons Ji> 55bl 0da Balely

Linking the program @u e
% +5s)y Machine Language ¥ L4l Cils g» Liludl 53l 3 05Las] o5 s3I illl
LI Ol Sldy dpial) W ol bl Sl s s>y Y oY il L6
Y bl ol Bl alas o JUly 8,131 § il e 0lSe Cigpas s —i
el o Say



o ST by Do 3 Il Byrs ué 0385 7alyll S5 glindly sla¥l Gamy —

Saady dalisli Object Files i gy by )l Ldas </,2L poiy Link Program by Ji b
= (Executable File) . EXEiaall L6 il Elssl., KIAIRPS pses @Uﬁﬂ J>1s oagliall
Ig;’lﬂl g

> TLINK First;
Turbo Link Version 2.0 Copyright (c) 1987 Borland International.

Run The Program cwl.; ) dadis — ¢

DOSII ime (0 dswl L,US b piy CoUﬂJ| Jwrsdl

C:\ASM > first
?t

t
C:\ASM >

3 LAl L) o lite o bl g ) U551y 767yl Ay el g
a3lly LY g5 s Bl 5 31 G301 Ay sandl Sl iy ] olaily oli
Jursdll ol I

Display String dslil Je dlo, 4Lgb)

LY padins 3 21h o3, Lablill sl oo\ p3,y Abgll pladinl 3 ol bl &
Aslall e Gy Eebbd oay ¥ ) dbyll ISy mslill Dag) o B>
4 pdy Loaddl plasil oy oLl e AlS Uy lebYy JUI 13
Alad) e Wy Jlebl 1 4P, dens
DX Jorall 3 4nsg piz Ul I Lolad Offset ai3¥1 plsis K e
87 Sl WL g of )
S T e WLl wpial 5]y Aslall e aislb 2 Y UL &l § 787 Gy
el <UST o3t 3y 1 Control Character s>
03n Uy gy sl 3 HellOl Dl )i jLebly ooy 7ol LUS; pgii Lol 030 il
LI BBl ULl abiis § ULl
msg db  ‘HELLO!$
LEA Y



DX Jaeadl § Ulo 1 i olsie e JIINT 21h Lablill olas 3 4 68 Loasll pliss
LEA (Load Effective Address) 31 s iy U3 Janly
LEA Destination , Source

pie (BSIAIN G B0y 3yl il gl 52 jaally Dbl @Sl 2] 5o pagiall Eus
REEE ol Jaadl 3 jaall piiall Y1 olgie mdsr oY)

LEA DX, MSG
DX Jaredt 3 MSQ il lgind a3l Lad 25y poi
L e (S DS Jadl jugas J| pliss Wb bl abils o 5ing el 13 oYy

LBl cl:.a.o

PSP (Program Segment Prefix) C.ou ] ch Sols

030 po Jolaill byl mabliewy U3 oy pulipll o wlaslas e PSP JI s>, PSP
Cbz;ayj;;g;‘éMﬁDSuuw!cwwopiw L?,,:sjcougs.}a.‘a&é ES
o g by abie o sging polin Gl 0l ALl 0ds #3laly 2ol il Goll bl
S 523 e 2ulplly polal bladl abits ) sada) Ul ahio Joso gy I

MOV AX, @DATA
MOV DS, AX

Il pyy > DATA - Gyl bl poll ULl abis plyis 52 @DATA o>
G5 ks ¥ Y5 wbill plsie i (3, JI @DATA oVl Jysosy ASSEMBLER
uwlﬁerJLMjMSAXrLcJML@JwBﬁLu DSN|§3.‘>.J.J|

DS Jardl J) Lelis o U3 ang Y
plazinly DX ol § Ledlsis mig Gayb o g "HELLOY Wl )i Zelb oS 23 any

Jodilly Lanll 038 gy JUII 2ol yl 21h 085 Dbl slas 3 4 p3) Loasl

TITLE SECOND: DISPLAY STRING
.MODEL SMALL

.STACK 100H

.DATA

MSG DB 'HELLO!$'

.CODE

MAIN PROC

:initialize DS

MOV AX,@DATA



MOV DS,AX

;display message

LEA DX,MSG ;AL e ol
MOV AH,09H DALl oy Ay
INT 21H

;return to DOS

MOV AH,4CH

INT 21H b el s 1 g 3
MAIN ENDP
END MAIN

:A Case Conversion Program g Jl ddl> s> sl

2ol s lower-case letter o > Joly psid padicll Il potins JUlI 122 3
UPPEr-Case S 5,> 850 J| adigad smy adlool o3 31 Gyl ks dlay jLeble

m letter

Enter A Lower Case Letter: a
In Upper Case It Is: A

CRLF oo JS iyl EQU jLanll pladinl byl 138 § e

CR EQU ODH
LF  EQU OAH

S sl e Lo 1 Gy yes iy Ly
MSG1 DB ‘Enter A Lower Case Letter:$’

MSG2 DB CR,LF, In Upper Case It Is: °
Char DB 2.

DIl bl psinm 7ol oY 3y 3550s MSG2 Ulu )l any 4iyys 5 Char juall Cigys sis
i Upper -case J| adigas aay d0) ¢S SV Gyl gag) char Gl 5,5l 4ot MSQ2
(W] g5 I Byl o 200 @B 1 o b iy U3
gl bl Dl e 105 Ul )l Jar Bage MSP2 Dl )l 48 CRILF oSl Gy Cippns 5
Gyl delby Lebbll § il plw 456 ' Do)l Ll Wiy g5 ¥ MSQ2 ULl oYy
(By5be char paill Ll § g '$ LWl of LY ) LsL2dl § char
ol g go Byl Bl 3 MSGL Ul I 5lebly 7oliyl Ta
LEA DX ,msgl
MOV AH 9
INT  21h

MOV AH,1
INT  21h

oY lig) Byl oo 200 sandl ok 235 UPPEI-CASE S Sy I Byl Jygas iy D any
o $haiyl Byl gyl Tous s 20N sasdl g2 ASCIl dgan § 5 puinally 8,01 Gyl e 3,31
char sl § Ll 50335 piy (610 (o claiyl 8 paall 5y padl 15 Lindlh

SUB AL,20h DS Gy e



MOV char AL ;! § g 8

Lasds Liolo 5,85 LS char ually dsysis by MSQ2 1 ALl bl byl pske 23 an

CobJ.Jl e GL'

TITLE THIRD: CASE CONVERSION PROGRAM
.MODEL SMALL
.STACK 100H

.DATA

.CODE

CR EQU ODH
LF  EQU O0AH

MSG1 DB 'ENTER A LOWER CASE LETTER: $'
MSG2 DB CR,LF,IN UPPER CASE IT IS:'
CHAR DB 2,¢

MAIN PROC

MAIN

; initialize DS

MOV AX,@DATA
MOV DS,AX
;print user prompt
LEA DX,MSG1
MOV AH,09H
INT 21H

;input character and convert to lower case
MOV AH,01H
INT 21H

SUB AL,20H
MOV CHAR,AL
;display on the next line
LEA DX,MSG2
MOV AH,09H
INT 21H

:return to DOS
MOV AH,4CH
INT 21H

ENDP

END MAIN

€...13Ug IBM PC _ Lol mpaadll 44 § [PES P [P RIE IR (N &i S50 =y

1- two_words

2-?1
3- tow
4- t=

words

el 3l S de SUB 8,1 g5 1S3 s IS By lbs Lily paos DI 6,31 00 T Y

REFRT

1- 246 2- 246h 3- 1001 4-1.101
5- 2EAH 6- FFEH 7-1011B

(USias 015 13] ) Ll ol il o JS gy sl —¥

oY Lol Lad 4y A 4awl WOrd LalS puiis—i



Aol Logd 4y a5 Yy WOrdl asuf word LS piie—oo

oY Ll Lad 499 B aswl Byte G y> piio—a

Aol Led 4 0> 95 ¥y C aaul Byte U y> piio—y

Moo Ldlupl dad 4 WOrd2 aew! word ials yuaie—a

Ldlail dogd Lgud &23 Arrayl Lpsw! wlelS d8gim0—

V Syl Bell annl eyl

‘This Is A Message §' sl MSQ 4wl Uluy el —
0000h L1331 oo slaiyl 3,SIA1 3 Dyde W1 wULI ol o2 01—t

A DB 7
B DW  1ABCH
C DB ‘HELLO’

AB,C wlpaiall 3Yl olgis el
.0002h L0yl wie bl wlygisw s
.0004h L)Yl wie cpldl wlysisw oy ——=
HELLO' LS § 0" G ymll L3l olgis ey —
Byte 19,> wliie o 5,lee BL,B2 cs Uns 5f dogsw LI ol )bl wslS 13 23 =0

Words wlalS el piis 5, W1,W25

1-MOV Ds,AX 2-MOV Ds,1000h
3- MOV CS.ES 4-MOV w1,DS
5-XCHG wl,w2 6-SUB 5,B1
7-ADD B1,B2 8-ADD AL,256
9-MOV wi,B1
431, 4y Lypsll LW oyl a5 MOV, ADD , SUB ,INC , DEC, NEG ysls3l padinl—%
el Bl el |
1-A=B - A
2- A= -(A+1)
3-C=A+B
4-B=3*B+7
5-A=B-A-1

P s (JalS el el il ST —y
bl i 3 L8l § JWI wdll § aislb oS By el 3
LAl § bl iy LI all § wsislib 35 Upper case letter .S o5 8¢/,3 —Y
Lower case letter pio (3> 5y30 § 3y

sl ool

P53k pae el S| —A



P il Al —)
Vool oo JBT Logegens (g pdis (el Bl poiz =Y
S el § Laill Eelbg poanll gyame Clany palindl psi—t

? 35
The sumof3 and 5is 8

Sy S Lgslby DN B9yl 8ol paliyll pae gy B LS kb psiy by ST —4
0"0¢“]l dlj.a. .o Jb“ é
Enter Three Letters: ABC
A
B
C

Pyl Lsliby ool poy (AF ) pdie cooladl Uil (3 o9yl anl 8oy ooy ol iST— -
Spdial) b . JWI bl § (5ot plbill 3 ,BULI

Enter A Hexadecimal Digit: C
In Decimal It Is: 12



@‘JJ‘ J.o.n.”
3kl oo

any G Aladl D> nans Gayb o 23 pigg Ll 331 e 8,001 o Call linas pal o>
(o Bl Ul 4 3 las 3T 35 am bl Ul Jies gy AAT el 3 Boame Tyles s

Gkl 038 Lod s LAlAI w1 31 g Flags gLl
Loy e Al 3)ladl pumils 0Sag Flag Register 5Ll o como dam 3 3oLl 0uiss o
wlles Jubas ol Jprsd PS>l Gyl peisy Status Flags ULI 5,y Control Flags pSsall g,k
ol Hleb P O Same yol 35 PRl Ul (uSiny DI 5yl pois Loy ol 3k s 5T B0

"L’-l-”
¢ Bl G A Gl e gl S JSAL pdge g8 LS AT G)ldl e Joand ] 1 S5y
rb.&.“uﬁc;g;gubl.’».”ﬁ.ﬂ.)&j\~3%3AQUL’>J|‘>S_>ZJ|5)Q{JMJL%\\3\/3'&325\'5
Jsc_ay_bu.wﬁbi a8 YL el § Janedl o 3l By Byme $y308)l 08 el )

Ul gyl JUl 3l 8 Joltiw ¢ (Ba> e Gym

Of | Df | If | Tf | Sf | Zf Af Pf Cf

Gl S 9 S5
Status Flags ddsJl 5 \Lu

Gyt L5 SUB AXBX ¥ 3ty ais iad ol AT 3ty any Pl Ul bl 6Ll 0ds pgis

Bl Gyl sy JUI Jgandl o (S3las Aol <lS 13] ) (S5l dingd sy Sy el



Status Flags dJ>J! § b

Blsd! Name Y 30,
. | Carry Flag Jyamall G CF
v Parity Flag sl B Gy PF
¢ Auxiliary Carry Flag ssleadl Jgamall AF
. Zero Flag iall 3y ZF
y Sign Flag 5,L5Y1 G SF

'\ Overflow Flag oLl 3y OF
Control Flags rS::Jt ke

A | Trap Flag Byhiny Bghs Sl Gy TF

N Interrupt Flag elabill 3 IF

,. | Direction Flag NPENTIT DF

Carry Flag (CF) J se0d) 5 s

0330 ls B J) 5T 0o Jsame sy 3] (Gl @) pi) 1 el gl 5l 30 (s
s B3 dlindl by meadl ¥l § 2 oy Most Significant Bit (MSB) sy

e Sl Gl dad (555
ng L Lis st il Rotate ofpally SHift s Y1 wbbes Ul 3 Laol gl ik

Parity Flag (PF) Uil § wu

s $simg Low Byte Lol o= ol Gyl oS 13] 17 el Sl Gl 13s sy
S BB sas LS 13] o Gslay 17 (301 e i 1 bl o o) 20
Gyl o6 FFFEN (3,01 58 idas 5T A wlS 15] Sisd g0 17 i lf Jls 550
o s Sl LBl sas b JBls (111 W11+ ) FEH sl s sgiy a0l

(PF=0) 0 sskus yeall asd 08 138 floy (S8 335 ) wbls v 3“1 31

Aucxiliary Carry Flag (AF) sslull Jgowll § o

pigy DIt-3 At J1 A1 ] 5T s Jgmame i 018 13 17 Aol Lo 3yl 33 (S5

.Binary Coded Decimal (BCD) s5sJI Ul> § ! 132 plasdi




Zero Flag (ZF) ya0dl (3 ww

o sl Tl 0lS 13 17 (ZF=1) Lol e Gyl 138 Sgimy

Sign Flag (SF) 8 ,l&Y! & wu

G 17 55l MSB ,iSYI o351 ety DI eils 3] 1 Lol o Gyl 12a Sgimg
(MSB=0 «ils 13) SF=0 5 MSB =1cils 13) SF= 1 of @l ) . &dle Lol of 13a Smy

Overflow Flag (OF) (ylsadl! § ww

Signed 3,LsYI w3 f,us)‘un U g o2b @ 13 17 (OF=1) Lol o Gl 2a (sgimg
138 0o Lll s Y1 § Jaaiilly pdsll 13n (28l ho o gingw 41 Y|y Numbers
il

Overflow yLasd!

235 4 gl 31 OUSL i A3y Bagame Cguladl § ‘,lsﬂu 2335 LolSal b pla S
L3 o5 (Yoo 3 )1 52 One Byte sanly Bl § €u3ass deies oS o3, ST o ) 3
3y Ll Gy oy O OIS O Aol 03a 08 81 o1y Ll Tlos <12 Lol 13]
Oboad Sas 03 49, Dl 0da

o] Je ol
Unsigned Numbers ( 3,Ls| ¢ga r&fﬂl ) bitd Lux ol r!éﬁﬂ oF Gandll wie olawdll iy

¥l ayl dla aandl o Llos ol sisy Signed Numbers s, 05,31 § wis

olaosd S92 P -

L 5Ll olad — ¥

bid 8,L5) ¢y olasd -y
L0 oy Lk plad — ¢

readl o1y FFFFD 23,01 e s5img AX Jaadl ol 05 581 8,L50 Gudy 8,081 09 olatl) JUsS

P Sl sl e il 5Sie ADD AX, BX 31 iy by 1 ()1 s s5im BX
1111 1111 1111 1111

+ 0000 0000 0000 0001
=1 0000 0000 0000 0000

ol sl gl oS, JUlly
Pl sl Toor Bl o Aol Tl 06 B3] 03 pB)T Ll e plB, Y1 03a Lpud 3] —

Sy p 3y ST 0n ST ) Jreadl 3 i35 0Sar Y il o3s 5505 100000 4 sl



obd L"’Jl_'dl.gj AX Ja—.dl 3 0000h rfoj_ll NS rEJJi 248 Pt g ((T00Y'0 Ay
g aSeg V@3 )ly s FRFRhDYI 05,01 oo 8,Lals o1 LSl e P, Yl 03a Lyud 3] LT — ¥
Ao (0 p3l) Lpyds o5 Sl Aol O s ey v 31 oa Dol 01 ] Y B3

Buylsl plawd wusy o 1aa QJ;}

sanll e plugizg BX 5 AX plaeadl 0 JS ol byl (B,La] g oy 8,30 olawd 5T Jl
P S il e daill 0555 ADD AXBX 31 il (55 7TFFFh

0111 1111 1111 1111
+ 0111 1111 1111 1111
1111 1111 1111 1110 = FFFEh

DI o g a1y s 92 8,L5] 090 91 3,0 p6,31 D> 3 TFFFN 03,00 il ULl 03a g
gl Jols s o U3 ey (TFFFh) vYVaV 301 925 (MSB=0) + g5lus SV gyl wld
3,Lsb ‘,wﬁn Ul & Lsyds oSar Y Dol odag Toors o3l 29 OILI § Banly 5SS Ol Gy

(-2) Il 31 3 8,L50 o531 Uls 3 Lol 038y ¢ p>

%Lﬁ! Oy uLagﬁ 24 jﬁ BJLJZE.) uLo.@ JELI 13a é Lu.).b U3 @“3

¢ bl & gas gy pllall o gi S
a3 Jgamall Gy obys 8)Lak olid o> 13 OF=1 pladll G o el psi
CF=1 5, L5 o9y olad
iyl 3oty LU)SS Sl blagll el ga ol @gan o 2SI 2ulpl Ly sy
Ao b daill 0585 a8 plawd Wy )kl 0da Jalas 3 3 AUl
Ol 3yladl wd padiy b 545 8,L5] gy 5T 8Lk pB, Y1 s Gt Y LAl 0 13a e
Lesl e pLE,Y1 o ool syl § LS 136 3,181 030 51 B,LaL oladl] 0o 8T g
o Joles US 13 bl LOF plagdll Gy Jalaisy CF bid Jgemmall Gya pigd LU 8,L3] 09
Lags s3I 93 OF pladll Gy ol 8,L50 5,31

¢ oloadd) &gus syasdy CJLs.I! p g [y

Lol CJL.”) to)J |)o|5i La uﬁb.s.uj olagd Srga> ijl 6.55..’ J.o|jgﬁ| u.oJ.“uS



Unsigned overflow 8 ,L&) ¢ eds oloadll

S Gyl ld I oo Jgams Il LS 13 5,L3] ¢yar olasd Eamy el A
Lﬂsﬂlgigi)aajs_.mwlé%}wr;goiwﬁiEi.?."d.ﬂ!oi |.'>.zns?_’u.3©.;.>MSB
51 88 BB V1 4 pogiall 095 of V> 3 FFFFD 31 g5 aipiss oSy 3 ST 0o S
(EBUS SUl A 4 pagiadl 0sS, ol I & FFh

Ol 3a gory > SV o3sdl @l B O3t Wl § Lol wasy o U
(Al ) shall oo J3T Ll

Signed Overflow 8§ ,LL o Lasall
Lilizo sl Jol> 3,L5] 55 ol W G plasdll @y 3,31 puily rléj A

el Lles L5 Llaad! b ilines 8,L50 uad) oob Wl 3 4T 220 LS o I 5)L3] s

Of G Banly 8Ll (ed )

A-(-B)=A+B A-(+B)=-A-B
ol s Uls 3 LS L5l 3,151 s Tl 8,L80 sl 13] 5,130 plasill Samy
At lanll ol S Jains plaglll @gas o il 05)lk by pax D> § L
32 Logiy 5,1 01 Leliss (Sl 80 (BT B gA o531 of g A-B 0 3l o(B)
1 b5 0 (iciliing (5,80 (b)) bl e o Jilly - abiiss oSy o g3, L]
ol
S G350 s B I Jsamall 015 15] ¢ SV Lol Gy o0 psie el 06 Logasy
V5 o] Jsams azse 01 13a g ) olilize 1iSY1 039)) wld BT 0o Jsaally MSB
=2 i Ul 0dn 3 Lda geme 220 0805 Ll Jsama a250 Y T Lo Jgans a2y,
(Y Dl Ty oLl Gy

254! %J; wldosdl S5 LS
Y olyl Ilin logasy . Gonill ppdgi) Aelill 5,00l o0 e ol s iy el pgte Lo
s 06 Lsasy . 8l 030 5oLl US 255 98 3] b Leims 355 Ll Gkl US 3 35
Syl 3 o Lias s JUMP INSTRUCTIONS gl jolsf pladiicls golill 55
Camy Lad (S LS daliadl
3 Lero Libolasy ULISL Sl 5ol ¥l (o 345 D> 65kl 8l pedgiow 3201 1

D Gldl il



5 50l g Lud) oI
5okl o gi Sy MOV / XCHG
5l Js sks| ADD/SUB
CF) dsamall G las 3,1 JS Sl NG/ DEC
Joladl S 13) OF=1 ¢+ g3lus daadl wilS 13) Y] CF=1 ) gLl Sl NEG
( Byte Jolall UL~ 3 80h 51 WORD Wl> 3 800H 31 5a

Sy ol pdgios Jlis S § ALY (iny Jans psiis colibanll 2y 3Lt S gt
Jgmamall 6y Jaladin) OFsf,zf,pf.cf Lalisdl )Ll o 3535 olusy OpErands wdbolal

[(bid BCD gl o p,¥1 wld Yl § Y AF sl

1) Jls
sbe BX JaullsFFFFh 031 Jls AX Jaall s5iny cg> ADD AXBX 31 3%
FFFFh 3,1
: ol
FFFFh
+FFFFh
1FFFEh
sl o Gyl 095 13s Jeg AX Janadf 3 1111 1111 1111 1110 (OFFFE) o3 )1 ¢35 ok
c S
V) Ssks MSB Je¥1 30t ity Bl Lad oY ) Sslany : SF 8L §

Ceadll 3V e $3nd (S0, vas) L vV sas Ll oY . Ssbew PF gl 55 G pu

. iagwll 3 LOW BYTE o3

.péjwﬁwwﬂ.@w 1 ZF jasd) G o

idas § MSB uSYI o381 wold BN 3 Jgeme JUa oY 1 S5les : CF Jgoall Gy
el

Lerexr (5 I rL’s‘ﬂm)ngw&sgzwis,ul oY o Sl : OFgloud) §

((MSB Bl ¢y Jgamall e iling ¥ MSB BUI _J] Jyamall )
- v Jlo

[ [ iy G , NIRYH
80h o3 BL 5 80h 3 AL yin; ADD AL,BL Y



80h
+80h
100h
v P8 sy MSB S oY SF=0 : SF 8, LY §

235 23 shall pingy ) B e sgins B+ sas Lo Y PR PR Gl L5 g

¢ Sglus Ll oY ZF=1 : ZF jadd) 3y

MSB .SYI 03901 wold LI JI Jgame Jla oY CF=1 : CF Jgoall § s

Bl JI dyemall ) Tazgo i) Ly Ll Loganall r@,‘m oY OF=1 : OF glawd)) 3
(Lo Jpemall 53l ¥ MSB

v Jls

Jaadly 8OO0 a3 1 s 555 AX (2l S 13) SUB AX,BX PO TIRES
0001h g3 )1 e (553 BX
s sl
8000h

-0001h
7FFFh =01111111 1111 1111

(MSB } Ll Ty MSB=0 Ll> o3 SF=0 : SF 8, ¥ G

N L (e 9a8) bl A Ly Tl oo kall B oY PFE1 (PR Glbill Lls § e

T\ Wy B[ oY ZF=0 : ZF jand) G o
o ST wasJuloquguC)bewu;}! CF=0 : CF Jgowll § e
29 -l By 0 rge () ook LD B LaL pB6,Y1 V> § OF=1 : OF oloud) §

Lol 3)La]) T go sl Lawitdl 0¥ oadle 0y max Tlas Jo

(b
1§ Jbs
FFh (3,01 Je g AL cu> INC AL Y1 35
s
FFh
+ 1h
100h

ol 923 Edaall 03a 345 aay. AL Jxud! § 100h P s pi



MSB=0 Y SF=0 : SF 8, §

Tl o S0V el § <17 S5 S5 U A g2l PR (P gllall S 5

o S3bus Dl oY ZF=1 : ZF jaad) Gy

(0356 @gam e p2 L INC 3L Ly Y : CF Jgoall § s

Sl Ipamall ) crgo o5y ] qug)c@mzn@ OF=0 : OF oloud) § s
(Lo Jsamall Sgluey MSB &5l

20 Jbs

MOV AX,-5 31 35
- MOV 503 gLl s T 305 Y5 AX ol 3 (FFFBh) =5 31w oy
e

8000h (31 e AX Jawull sgine > NEG AX PO TIRSS

8000h = 1000 0000 0000 0000
COMPLEMENT = 1000 0000 0000 0000

\hhh DR R T R N S R Y I )

SF=1 : SF LY G
PF=1 :PF gl L5
ZF=0 D ZF jaall G

B0 0l 13 Y] Lbls 1= CF o8 8,laY1 i V> § Y CF=1 : CF Jgamall 3 o

- e 3l
P ULl 0da 3y 5,L8] yuais w395 NEG LY 3 sie WY OF=1 : OF glauddl G

: DEBUG coL’: W

sy edlacadl by Tagill lebls 3sh Bhd bl 35 daglis DEBUG 7l pladiuly oSy
3 Ledepdsy msbe AV AW ) adypadiy pody > maoadll Al by BUSS 0Say LS S5ba JS

5,511
JoWl Gl e Jans > 03agady el Ay gl LUSy o505 DEBUG JI iy Jlanin s

5o Loslyy 7ol | o LiSay 2U3 say EXCUTABLE FILE Sl
C:\DOS\DEBUG TEST.EXE



Lol ol ¥l Gamd padgs Uy yaly¥l oY Wl D> § o1 e Jds "= 8,30 20k zobdl psiy
R 31 TS iy el ol § Suase Lo mdgly - Ml wligims s 325 R ¥
(RIP sy ol ol Lo

bl o b LI bl k5 J] $o3 sas (TRACE) T oI

—

ol 35 JI 595 (GO ) G ¥l v
Lol o el gk QUITHQ ¥ ¢
ol RS Loy iy AASSEMBLE 81 o

SN e e3 Ai) U ¥ 1

C,SIAN G 3 lebl JI $95 DDUMB ¥y

P U bl 305 als Liso Debug obr &d

MODEL SMALL

.STACK 100H

.CODE

MAIN PROC
MOV  AX , 4000H ;ax = 4000h
ADD AX , AX ;ax = 8000h
SUB AX , OFFFFH ;ax = 8001h
NEG AX ;ax = Tfffh
INC AX ;ax = 8000h
MOV AH , 4CH
INT 21H ;DOS exit

MAIN ENDP
END MAIN

o 5315 Executable file Juaall Wl Gl sl g5y teSt.asm aswl oSy goladl ol pdl LS g

:DOS I s g0 JUI o3l Sy Ly zaliyadl Jpansy DEDUG sy ol iy Testexe pwl
c:\asm> DEBUG TEST.EXE

I3 G Slanid s s3Iy = 830 Ly Juasilly ol s

LW Byl e cola a1 0sSy Al el wlgize HlebY iy R Y1 iy ey Tag

-R

AX=0000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000




SUI s Olyie by N bl Gy il el gz HLbl zalydl psis
oS Y 555 Lot (CSIP glnedl gz olsiall iad BiaY — 03455 slally
gl iy LS 581 225 23 x5 BBOOAO 331 385 Machine Code

wlygizme @iy JUL e § Dol pL5, 31 (e Qi 6,1 aadin sl oits sis

E1 L R, (N |

NV UP DI PL NZ NA PO NC 3 js-all J& gy sl A 338 se SWI bl BleS

Zqu:J‘ dj.).?.” > iﬁ}} dalisdl L @l gis C-oy“

Clear § ! &b pae db> 3

3!

NC (No Carry)

CY (CarrY)

CF (CarryFlag)

PO (Parity Odd)

PE (Parity Even)

PF (Parity Flag)

NA (No Auxiliary carry)

AC (Auxiliary Carry)

AF (Auxiliary Flag)

NZ (NonZero) ZR (ZeRo) ZF (Zero Flag)
PL (Plus) NG (NeGative) SF (Sign Flag)
NV (No oVerflow) OV (OVerflow) OF (Overflow Flag)
Control Flags rS.sJJI Galbw
UP (UP) DN (DowN) DF (Direction Flag)

DI (Disable Interrupt)

El (Enable Interrupt)

IF (Interrupt Flag)

Dl JUI Jdll 035 Sgbn Sgba il Trace T T ¥l jad alydl Jads ol
Jadilly il ol i Bpldl L)) Sy JUII il o el l w8 Lladl

-R

AX=0000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000

MOV AX , 4000h Jg¥1 p I : il Tas o3

-T

AX=4000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000

AX Jandl 3 4000N sy 3kl




ADD AX,AX ﬁs”

T

AX=8000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000

Gy oy 5 > Gyl w51 Ll eyl oy 8000H Pl 4 C,wi AX ol of LY
03 bl G 23Sy Tl Lol 01 ) i) 8,891 Gy B,L80 Olid @ogas JI i ol
oVly ) gl Ly sl Ul G 25 008 o 5in5 (AL 1) AX ol 0 oY1 DI

SUB AXFFFFh 531 g8 JUI o¥1 s 7ol | 345wl

-T

AX=8001 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000

-T

AX=7FFF BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000

T

AX=8000 BX=0000 CX=001F DX=0000 SP=000A BP=0000 SI=0000 DI=0000

-G

-Q

PROGRAM TERMINATED NORMALLY




HINTRIEY
153 s S 55 sxy 3Ll 8 23Sy DESTINATION REG pasiadl ol wilygions 29
il
0001h e BX Janulls TFFFh 31 e AX (ol (s5im > ADD AX,BX )
BL=FFh y AL=01h &y~ SUBAL,B .Y
AL=00h u> DEC AL v
AL=7F <> NEG AL ¢
. BX=712h 3 AX=1ABCh cy> XCHG AX,BX s
. BL=FFh 5 AL=80h &y> ADD AL,BL .1
. BX=8000h 5 AX=0000h &u> SUB AX,BX v

. AX=0001h ¢u> NEG AX A

2250 1 o9 ADD AXBX ¥l 345 39 . Tazge po)1 o olgimg BXAX planadl o 02 81—
LByl olagd g Al 3 hid Ay Lebo Jgame 2250 Yy MSB LI | Jgame
s 451 iy ADD AXBX o8I 305 135 . Rl 851 s oligioms BX AX gulandl o1 0 381

. D)L.a!.' Olawd S 9o Ul JM iJJSj Lg.Jl J}o.xo ] Yj MSB Ll Y J}o.xo

Lo JgYI Pl o AX Jaeudl wlygise wslS 13] 03niis o5 ADD AX,BX 1ol oo il —y
Dlad gam Lnge LT ¥l o JS 3 AX Jonadl i rsy . S 51 & BX ol
. 5)L.;";1 09 ji SJL;’:;L.'

638%h —» 7132h .o E1E4h . FE12h .o 512Ch i

d
+1176h + 7000h + DAB3h +1ACBh  +4185h
el Lo JgYI Pl 2 AX Ul wlygize S 13] 0345 o5 SUB AX,BX 3ol o501 —¢
5L5L olad Syam Lndge L6 @l g S & AX Jonadl lygions b5 . JUI 31 4 BX
. SJL.J:"! 92 ji

88CDh 0002h .- 19BCh z 81Feh .o 2143h A
71ABh FEOFh -81Feh -1986h -1986h



oS el

Flow Control Instructions olso¥! baus wloglasy ¢ il

S35y Baaxe wi,yl B Sl c.Lc :|_).>l§ C"fd' JrEY] L;\JI @A.JI J.clji rb.&s..;l P L WL sasw Joro poi @Uﬁ uiss L“;J

)l Gosk 08 Dy cdaall Baame o o Bale LS 51 gl 138 aaingg Tasd gl 3k JI SNy gl el

ik o5 Llas 5T, Lol 3l s Status Flags sl

HIGH LEVEL Liall wlalll § g ially S50l eyl Jod b Lpaadisiony Bl £ 58000 pols gty il 133 psii

- peadll Gl LS Salely 235 LANGUAGE

D gl JUe

Gyl Jgaz Lslb Gopb o 2l LelS Dousiadl Oyl doliby poiy Jlsy Tais g1 alsl Jas sl

.Model Small

.Stack 100h

.Code

MAIN PROC

MOV

MOV

MOV

Print Loop:

INT

INC

DEC

JNZ

21h

DL

CX

. SwlS ASCII Table

;DL Jewdiég}gy‘géfd‘c¢|
’ G“':J‘ dﬂ‘ﬁp&i

i oslandl el

PRINT_LOOP ; susall olyiall JI g5 435 ol 13]



; DOS_EXIT
MOV ~AH , 4Ch
INT 21h
MAIN  ENDP

END MAIN

3 Byl ,LebY Lol Byl (,l_'éﬂlj 39,1 Lgis IBM Character Set § C3,> Yo sas Lpa) aagy
pladinal 3 LS 5 S 3 aialyy Ldlusl S 408+ (301w o3 I3 wielib slbll Gyl syand DL

sl 6.!! Wiagd Jool > By S 8 4ol]y You Lyl dady slaxS CX Jonll

(Print-Loop) sasall olssall J] @.&.\“JJ NIRPEpHENIIWINERY Jﬂ! 93 (Jump if Not Zero) INZ Jﬂl r.s.’>:u|

@3lS 135 L ZF el Gy Jleninl Gob oo U3 iy il J) Tl Joas g sl CX Jndl o] 5 13]

839l 5 el 3 5aia ¥l iy (ZF= 1) el (gslad Lanidl silS 1] Lol wamall plsiall J) 58801 3 (2F= 0)

ACH (3, LoasJl plasinly Jpatall plis

CONDITIONAL JUMP by ,.'2«1/5 i/

Bygall ghe byl gl pol 090 5 byl gyl yolyY s 9o Golul INZ LYl

Jxxx  destination-Label
3 assll ol g JUI oY1 095y o0 JolneS sl olgiall J) alll 685 iy sammall byl 3o 130

85k U oY1 I sliallS Sl pain ¥ iy byl sy o 13] Ll sasall ol giall

Olgadl oy A VY S Ol J8 VYT e adds 6l i S oIyl sSy ol g U 3

C sl i o anl oSLI U A LS aay Lad (5 g JLI

@ by il g )l Lo iy Aall p gy S




0B July Llee 5T 35 amy Wl (oSl 5Ll o s A1 Tles 2pao) Gl pladinly el psiy

pice pd 3] Ll gl el 3 g2 sl 0lially Boamall Tl 1P ool 350 Juondiy plladl psiy gl Gins 13]

byl JWI olyial J) Jeolsy eolaglaill jd30 ol byl giss
I a2 gLl Jull g

JNZ PRINT-LOOP
Joemiy U3g PRINT-LOOP  olyall Jf g5l iy 66 ZF= 0 snly gl ¥ jiall g 0lS 1] & iy 138

I BghaI g oty el ! 0 (ZF=1) iall slus Laiid] ilS 13) Ll . ol colapladll 4350

D legane B Y by ptll gyl palgl pudis
Singed Numbers 3,LsY0 r!éﬂ! pladinl Ul § pasiusy Signed Jumps 3,L330 ¢ 4l Yl isganall
5,03 (90 f;lé)i!l rl.:.&s,.al U 3 paSinssy Unsigned Jumps 5,L3] ¢35 @.&."J! Lol Lo ol °
. Unsigned Numbers

L G e aaias Sl Single Flag Jumps s G g4 .

5 S5 > INLE 510G Slis ool 00 ST 330G 38 oY ol Y Gl o801 alyl pdgs T Jgland|
S (W pladial oSy . S5l 3 e ol ) sl elS 13 £ 311G ST il wolS 13

gl Gus ) ol LY

Signed Jumps §,L5 YU £ i/

g5l byl o gl oI




ZF=0 & SF=OF ( Gsbun 5 o ol Gl ) 0 ST Ul 3 £ JG/JINLE
SF=OF (08 ol ol ) sl ol 00 ST U g | JGE/INL

SF<>OF (sl 5l 0o ST pud ) 00 JBT Ul § £ 1L/ INGE

ZF=1 OR SF<>OF ILE/ ING

(00 ST ol ) Sol o o0 ST W G g5

Unsigned Jumps &,L5/ ;g £ i) F

13

£ 48 b ol oY
CF=0 & ZF=0 (Ssbas 51 00 sl ) 0o ST Vs § g JAINBE
CF=0 (09 ol ol ) @b 5l 0o ST AL § 635 JAE /INB
CF=1 ( Ssbu jj oo J._‘Si o ) 0o 5T Ul J @ﬁ JB/INAE
CF=1 OR ZF=1 (D-OJ—,‘ST o) gjLo-.z ji oo JBT U J @_03 JBE /INA
Single Flag Jumps >/y 3 wev £ L

£ b 4 o gl Y

ZF=1 Sl i sl B i JE/)Z
ZF=0 (Al Sslun V) goludll pas Al 3 05 INE /INZ
Cr=1 Carry Jgems Ul> § o I
Cr=0 Carry Jsa>s 3929 poe Ul 3 g INC
OF=1 ol U § g5 10
OF=0 IJNO

olsadll Eogas pos Ul u} @.a.’




SF=1 Wl Ll Vs J ﬁa“a" JS
SF=0 Lege Lonill Ul> § 35 INS
CMP oY/

| draall .>_>L»5 Oued y 4yl r.}.&."’..u..g Compare(CMP) Jﬂl
CMP Destination, Source

=3 piey ¥y destination gogiwll g source jaall TP Gk o L) Ldony 7ol psi
destination sugill of LS 8,SIMI & Gandge D)l CMP 5031 ooty ¥, 315 Ll STy Lol

cenl r§) 082 u‘u&*—‘j
s iy Y dagll of 1as Ld SUB oY1 Liles Jilay CMP o1 o s

P SN e Sy el ol Lol

CMP Ax, Bx
JG Below

: & CMP Ax,Bx s3I ia b BX=0001h, AX=777Fh &y
7FFFh - 0001h = 7FFEh

0555 ol ki JG ﬂs”j Zf=sf=0f=0 S5 5,Ldl ol G iz La A1




- Below sasall il Jf gl oy 38 Jeg Sf=Of 2llas 5 7f=0
093 oI ) e pall 0l Al Gyladl Ul o 35 g1 Lo o p g byl gl Ul G
CMP AX,BX
JG Below
Olsall J ¢ iy ol sl 0LD BX el § 2525l 3 )1 0 ST AX ol 3 052511 (301 515 13
. Below
0555 of byl A1 83lun) Sy S byl 6yl o Jalaill Loga e CMP 23 ol e p
: Ol ).&-Tﬂi gi ay

DEC CX
INZ loop

o $53b5 O ol Lad 0S5 o3 13]lo0p  olsiall Jf gyl Ui i

.‘E,L;‘:/gq.!.rf ,.d'.'éﬂq iy&bfyl:(j/

ssing Lagho (51 pladinly JA a3l o )by JG 5031 s, 8,L51 Ggar 585 ol 03By B)Laly g5 ol S
03 (s ddes JS o o pB @ludl Jgandl Ol g el Ul r@ﬁn o ol T b e
O3 gl gy 2f, Sf, O 5Ll o Jalaiy 8,L8L ¢l OF G Boame )by e saiad lilanl

o b g ] ok 9B nlill b Yl plasanly 2f of Gl e ssing 3,14

Bl e Syimg BX Sl 576 301 Lo (5yimg AX sl 1S5 3,180 p8,31 Liaubiial 13] Slis

D LI yoly 3N 3,455 0359 8OO0

CMP  AX,BX



JA Below

3y Below plyinll JI ¢l psiz o bl 0l 8,L8L 26,31 Ul 3 7EFF > 8000h of o pJLd

Byl 09 pByY1 e Jalaiy I IA oY1 Jaxins 25 8,30 pB,31 D> 3 TFFFh <8000h Y

g g0 Joleid)

Jolell Dl 3 8,L5] 090 pB,Y1 padins Logasy MSB STl 0391 wld BN G+ 31 Je

. 80h - FFh (sl § 4a315lly Extended ASCII Code Basall Blawdl (392l o
s JGo

Lol pdy ol 0 s3> 81 GB350 r@j s Olagizg BX 5 AX galnead ol syl

CX ol § SV
MOV CcX , AX
CMP BX , CX
JLE NEXT
NEXT: MOV CX,BX

Unconditional Jump by yéw ) 5 &3

L oo ol igall s by ST gy g same plsis S g0 IMP L3I EL I

Jmp Destination

&l g S s (sl 0B 5 ey LU el alade 1 a) £, et (s Olsind) 05
£ 1T o SISy U 5 (3 LS Ro W) sl Vil Sy L bgpad) ad) Wl g ST
AL

TOP:

; Loop Body aadl wijle

Dec CX IR | B sy ol



INZ  TOP ;Lo Gslus Y olaadl oIS 13] gyl § yeli!
Jﬁ!! Ol (L VYT ol ) |.>.> 2 TOP glgimll 0980 Gy 5,88 wl,le L5.!.: ErEN ERLENERY]
IMP 31 plasiuly JUI 5ol Lo 7ol LS Balely AUSall 0ds 23 oSay 08)y by of INZ

ST S8 o Joladll U iy 53

TOP:
; Loop Body dadl wiyle
DEC CX
JNZ BOTTOM
JMP EXIT
BOTTOM:
JMP TOP
EXIT:

b ol ddsa
syl 1an 3 bt A ¢80 yalgl 0¥ 1Sl 601 3 Lgsloinl oS 501 wliles of U,S3
High Level Programming 43| dow i wla) 3 Loasiudly @.élej Sl )_obi LS e

. Languages

s If..Then... 3, rLaJl s

IF condition is True then
Execute True branch statements

End_IF

e s 3k iy Y gy o) 13y saly ¥l 35 piy byl g 13] ]



L Glbll Ll AX Jod] @lgise Jagin Jle

sl Ll asinl (o oo JBl) adle Joanedl ol SIS 13] 4

IF AX < 0then
Replace AX with —AX

End_IF

candicaslib ey

CMP AX , O
JNL END IF

; Then
NEG AX
END IF:
IF...THEN.....ELSE.....ENDIF § ,Ls — ¥
Spall e 0555 o
IF Condition is True then
Execute True_Branch statements
ELSE
Execute False_Branch statements
End_IF

Pl e 5T Tegomne 305y Gy o) I3y yals Yl (s Tegerne S5 plp byl G 13]

—:Jls

(oY1 Lol 93) 0L Jg V1 Byl (2 ym 5 ¢ (ASCII CODE) gy oolagims BLAL of 02 !



IF AL <= BL THEN

ELSE

END_IF

AH,?2 MOV
CMP

JNBE
MOV
JMP
ELSE :
MOV
DISPLAY:

INT

DISPLAY AL

DISPLAY BL

AL,BL
ELSE
DL, AL

DISPLAY

DL, BL

21H

—1 SIS (el By pas)

CASE  §,Ls —¥

Cen U pLl JS.ally il aniy Of oSy jles oo ST a3y CASE 5)Le Ul 4

CASE

VALUE_2

VALUE_N

END_CASE

EXPRESSION
VALUE_1

STATEMENT_2

STATEMENT_N

STATEMENT_1



C Il a4 AX BIS 1B BX el 3 301 ms L ) e st AX el IS 13]

NEGATIVE

ZERO

POSITIVE

CASE AX

<0

=0

>0

END_CASE
CMP AX, O H
JL NEGATIVE ;
JE ZERO ;
JG POSITIVE ;

; Otherwise (Else)

MOV

JMP

MOV

JMP

MOV

BX, -1

END CASE

BX, 0

END CASE

BX, 1

PUT -1
PUT O

PUT 1

AX < 0
AX =0

AX > 0

BX Jaall 31 g1 md g0 B, 4 AX Joadl 68 13] LI BX Jod! &

1
IN BX
IN BX
IN BX
el W

part will be here



END CASE:

Bl e 35T gl all oY Basly CMP J bib 2liss LT 1Y

wlygize SIS Blye " mbl v @31 g1y @31 o AL ol wlygiza wilS 13 : JU
B bl € @01 Y B s AL Jall
:
CASE AL of
1,3:DISPLAY “0”
2,4:DISPLAY “E”
END_CASE
gl as
CMP AL , 1
JE  ODD
CMP AL , 3
JE  ODD
CMP AL , 2
JE  EVEN
CMP AL , 4
JE  EVEN
JMP END CASE
ODD: MOV DL , ‘0O’
JMP  DISPLAY
EVEN: MOV DL , ‘E’
DISPLAY: MOV AH ,2
INT 21H
END CASE:

Compound Conditions 4uS v by viu 5 W23




o g Tdond S0 by Jlominl iy 0l Yl i

IF conditionl AND condition2

<

IF conditionl OR condition2 3l
OR "5i" byl pladiial p5 Lol DI 35 AND " byl pladinl o5 Jo¥I Dl § >

AND Condition " 4" b &J

sty O G b3l o JS 5 13] Lo "y byl A (5S5
anb| Capital Letter b.uS l.a,.> ols 15]5 c@jml FE TR P Lél :Jbo

rd Ay ls

Read a Character into AL
If (‘A’ <=character AND character <= ‘Z’) then

Display character

End_IF

el Ay
MOV AH , 1 PG JONR N
INT 21h

CMP AL , ‘A’
JNGE End IF
CMP AL , ‘Z'
JNLE End IF
MOV DL , AL
MOV AH , 2
INT 21h

End IF:

OR Condition " oi” b ,&J)




LaadS 5l byl oo T @3 13] 751" bl i

zobsl sl 03 Y 51y gl p 1305 anbl Y 5T Y Byl OIS 13]5 > 1A 1 Sl

Read character from keyboard into AL

IF ( character =y’ OR character = ‘Y’ ) then

Else

End_IF

MOV

INT
CMP
JE
CMP
JE
JMP
Then: MOV
MOV
INT
JMP
else: MOV
INT

End if:

Display character

Terminate the program

AH , 1 ; JJ.>J|3;|J§

21h

then

AL , ‘Y’
Then
else
DL, AL
AH , 2
21h

End if
AH ,4ch

21h

J 4y 155

gl ds



O3S 35 gl lydl cre same sand LS 05Ss 389550 0o ST yalgYI e Ao gane 2 Lilas ga Ll,SH

KV RCINE S CIP AT u.\“.a-)bs.“\.ﬂ

S Jaa) | WSS

32 pldl JSally for 100pdly ey ol ydl o same saad Jals¥l o Logara 51,5 iy ULl 03a

For loop_count times do
statements

End_for
Lol gy Ll Lo loop Y pladinl oy
loop destination_label
00p s 1 3y (LI 1,85 lyo 938) landl Loy o pig slaaS CX ol | pladinl piy >
Olginll JI g gy sho= X Sl o s ) 1305 >l by OX ol b 0oliS] ) 5052
23d IS5 iy (bl 228 B YT ey JUI 0lsinll Gay 0] g slydestination_label
plasialy el loslag Lol o oLVl 3y Lo jall J) X ol Bad Joos > Tyl
gLﬂi I Je 055 loop
A (C NENIE NN PSS
top:
relo g
loop top
" e A deld) oy Sl dils i Cob).) cash —: JUe
J=J

for 80 times do

“uxn

display

End_for



MOV CX , 80 7 Loy oglbll r}.?.’dl CHJVRRRY
MOV AH , 2
MOV DL , ‘*x/
Top: INT 21h
LOOP top

sl G

Baly oye Bl e 1S5 J] $252 LOOP a3l pladiily Sl les ol 5230 olead! il 00

G Banly Byo I pur S35 goldl 06 o S3las CX oland] Lab wslS 3] JUlly J8Y1 e

(OOFFFh)  toove sas ,|,Silly Ll i s eovo slaall Gad sl slaadl 0oV by poi

pladiuly 3y Llsd) Jgaall 6 jio $3les ¥ OX Jaall Lo ol oo 2SUI g Dl 03 oW
S 52 e malpdl IS5 0555 JOXZ (Jump if CXis Zero ) a3l

JCXZ skip
Top:

skip:

WHILE dil>

Sl 2l Jo L pll (S8 G same by ogas S diladl 0da 1,85 05

While Condition DO
Statements

End_while



o ol pi iy o I3l A e 305 i bl g 130 Al Dlay § byl jlas pi

bl 3 W aly Y Siisy Ll

LSU] Jf e bas Gl xSkl Jsnall i ¥ Il Tl o sy ¥ 35 byl of B>

by edalas anl ity Loy pydy Gl par of Lyl BinY Y1 o Gl pur 35 pas

(ALY Bl 0355 byll wbboles a5 pas Al 3 ) Biladl sl byt sy i Aol

INITIALIZE COUNTTO O ; jiw Loy slandl Tl

READ A CHARACTER ; L3, Tﬁi

WHILE

CHARACTER<>CARRIAGE-RETURN DO

COUNT =COUNT+1

READ A CHARACTER

END-WHILE

MOV

MOV

INT

WHILE:

CMP

JE

INC

DX, 0 ; gl slas
AH , 1 P(SB BlE) ) ph, el

21h

AL, ODH 7 sbedl Gl o
END WHILE ; )b...«ll Ll wols 15

DX ool |l asly Casl

Jal

M‘u-'



INT

JMP

END-WHILE

21H P L [ JEN ]

WHILE.

REPEAT _dil>

Sypall o 055y Ll plall JSlly.oame by cogus > Sl ool (5,1 Q> g

REPEAT

UNTIL

STATEMENT(s) ;

CONDITION

150 Lol Bl o gyl iy byl s 1. byl Ll iy L3 any o o) pr 35 iy Liayg

MOV

REPEAT:

INT

CMP

JNE

LRI IS5 iy gy )

AH,1 ; JJ_'»S;UB FIRES

2'H

AL L0 v dladly Gyl o6
REPAET Pl S apglan o 13

REPEAT dil>g WHILE dil> oy 5 4

i o )lan iy byl ol WHILE il 5l Logasy ol Jpdits Lo aaing Sle ] plaiviol

5 53,4 REPEAT Gila 55 Luiy b1 e Gladl poar 35 pis (S JUllyy i) g1 Jgll

(BN e Banly 8y0 DUl pour 345 g JWg byl [Lan 3 Vsl Gl



.

@U,_._v us

(ASCH 1 o 3 Ggpadl s o Slldg) DLl (5 oy S Gy STy Wl

: k";3115 . (No capital letters ) dlu JI ,Lebls Gal.‘-ﬁ.u poi 0 S B> _,Jgrj 15)

TYPE A LINE OF TEXT :
SUDAN UNIVERSITEY OF SCIENCE AND TECHNOLOGY

FIRST CAPITAL=A LAST CAPITAL=Y

ﬁ&d'sfwlwﬂ‘ﬁu|wUw&!ﬁi&ﬂ@x&ﬁgg@bﬂ| 'M‘l"us*’fj-"-'dj—d
TOP - DOWN il | el (s sl diyploy gomss Tigphll 0329 00> o Lgio Banly JS >

: *J\s PROGRAM DESIGN
(025 JBoY pusdal) Doy gl
- oadll ma Jolasg T30 —¥
gl ghl -y
Jpadilly ogh S as Joladll iy U3 ang
o5 Iy pasdienald Ul I el

LjJLBJ\ sl LUS 3ayb e D P

MOV AH, 9 AT PR
LEA DX ,PROMPT ; L.l glsis
INT 21H i Lo sl

S s e ULl abis § PROMPT Dl i Gy iy



PROMPT DB ‘TYPE A LINE OF TEXT: ‘,0DH,0AH, ‘S’
S bl J] CURSOR umall g (pandis o3
:MwbkhﬁbuAmSQﬁ-J

L) Tanilyinll RS Sy bl 3 eSIl o3l Lgsd i iy ol B e (5355 gl o3
G sl e

Read Character; (3 > 1,3

While Character Is Not a Carriage Return Do
IF Character Is A Capital Letter Then
IF Character Precedes First Capital THEN
First Capital =CHARACTER
END_IF
IF Character Follows Last Capital THEN
Last Capital = Character
END_IF
END_IF

Read Character

END_WHILE
Character >= ‘A’ AND Character <="Z" L il Giss 5] S Oyl (S G
S g2 e el oy s 52l 130 (950
MOV AH , 1
INT 21H
WHILE:

CMP AL, ODH

JE END WHILE



CMP AL , ‘A’
JNGE END_IF
CMP AL , ‘7'
JNLE END IF
CMP AL,FIRST
JNL  CHECK-LAST
MOV ~ FIRST,AL
CHECK-LAST:
CMP AL,LAST
JNG END-IF
MOV  LAST,AL
END IF: INT 21H
JMP WHILE

END WHILE
= Ul sl e ULl abits 3 Leiopod ol 0> ol puidio o8 8L LASTSFIRST

FIRST DB AN

LAST DB NCM

A Gl Ll Gyl g2 @ Syl 57 Gyall JUI1 G yadl 5a ] G yadl s

—: dagid) delib /v

D JUl g Bebnl 03a
IF NO CAPITAL LETTER TYPED THEN
DISPLAY “NO CAPITAL
ELSE
DISPLAY FIRST & LAST CHARACTER

END_IF



Sy poly pSLad gl WLyl S5l S By s Jlof pas Uls 3 Jo¥1 DLl jleb] piy s

NOCAP-MSG DB
CAP-MSG DB
FIRST DB
DB
LAST DB
MOV
CMP
JNE
LEA
JMP
CAPS LEA
DISPLAY: INT

:KJUngUQJ|;LUer§S:ﬂﬁ;beaj.Aﬂsajﬁ

‘NO CAPITALS S’
‘FIRST CAPITAL="
\]I

‘LAST CAPITAL="

\c st
AH , 9
FIRST," 1’
CAPS

DX ,NOCAP MSG
DISPLAY
DX, CAP MSG

21H

Jdi”cgbjﬂ

TITLE THIRD: CASE CONVERSION PROGRAM

.MODEL SMALL

.STACK 100H

.DATA
CR
LF
PROMPT
NOCAP_MSG
CAP_MSG

FIRST

EQU  ODH

EQU OAH

DB ‘TYPE A LINE OF TEXT',CR,LF,'S'
DB CR,LF, 'NO CAPITALS §'

DB CR,LF, '"FIRST CAPITAL ='

DB 1!



DB ' LAST CAPITAL = '

LAST DB e S!
.CODE
MAIN PROC
; 1nitialize DS
MOV  AX, @DATA
MOV DS, AX
;display opening message
LEA DX, prompt
MOV AH, 09H
INT 21H
;read and process a line of text
MOV AH,O01H
INT 21H
WHILE :
CMP AL,CR
JE END WHILE
;if char is capital
CMP AL, 'A'
JNGE END IF
CMP AL, 'Z’
JNLE END IF
; 1f character precede first capital
CMP AL, FIRST
JNL CHECK LAST
MOV FIRST, AL
CHECK LAST:

; 1f character follow last capital

CMP AL,LAST



JNG END_IF

MOV  LAST,AL

END IF:
INT 21H
JMP WHILE
END WHILE:
MOV AH, 9
;if no capital were typed
CMP FIRST, ']"
JNE CAPS
LEA DX, NOCAP_ MSG
JMP DISPLAY
CAPS:
LEA DX, CAP MSG
DISPLAY:
INT 21H
;exit to DOS
MOV  AH, 4CH
INT 21H
MAIN ENDP

END MAIN



Ot ylod

f.a.a-ul” Al 4 JI QU Ll Je> —

IF AX<0 THEN
PUT -1 IN BX
END_IF
IF AL<O THEN
PUT FFh IN AH
ELSE
PUT O IN AH
END_IF
IF ( DL >=“A” AND DL =< “Z”)Then
DISPLAY DL
END_IF

IF AX < BX THEN

IF BX < CX THEN
PUT 0 IN AX
ELSE
PUTO IN BX
END_IF

END_IF

IF ( AX < BX ) OR ( BX < CX ) THEN
PUT O IN DX

ELSE
PUT 1 INDX

END_IF



IF AX< BX THEN

PUT O IN AX
ELSE
IF BX < CX THEN
PUT O IN BX
ELSE
PUT O IN CX
END_IF
END_IF

el Arly byl o JU o320l S| CASE 8ybal ISl S80I Jamial
By 3 ]

Carriage Return (3& ) abl ‘A" B2l oS Bl — <

Line Feed (3& ) mb! B" Sl oIS 13]  — =

Jersdll o) Bagally poliydl slgdly o 5T Sy ST oS 1] — o

P A |

AX Joadl 3 VEA+ L V) Y e Cles 2
BX Jawdl 30+ ... + 4+ + ﬂa+\~~.>|.>.c%ﬂcwgwcé - <
D VG psie ol LUSy (5 LOOP o3l Loadiias

AX Jordl 3 AY ¢ & o 0 ) Bl § peie o0 ol Gl ]

.GIL“JUL....HQBJJ A ubbj Jﬁo;b:% - <



bl Askas plasialy el Aoy o5 LI Lo sl = o

INITIALIZE QUOTIENT TO O
WHILE DIVIDENT >= DIVISOR DO
INCREMENT QUOTIENT
SUBTRACT DIVISOR FROM DIVIDEND

END_WHILE
sysll (301 e AX ol § ogmsll 1301 Toniy s sl (30 232 S|
CX Jamadl § Tl gy BX ol

Sl el s plasinly Mg Nowsdy Gy ol alaaly 35 W1 Lo lesdl = %

INITIALIZE PRODUCTTO O
REPEAT
ADD M TO PRODUCT
DECREMENT N

UNTIL N=0

39>l rBJ.ll &“3 AX Jaud! u} Kpe T r§).i| - r}'é.g Cob’ﬁ oo sy S|
(OLadl] Tlas @ogon Jalas Sy ) OX Jarwdl § o] 2399 BX Janedly

1315 CX Jomdl Fad (ol Londuis (pady LOOPZ 5 LOOP ¢ po¥l off cmals 3] —
(3l plsaall JI 3 gy ) Bl 185 0% ZF= 1 (AND) 5 CX<>0 wsls
1303 CX Jomad! Loud (olis] Landyiis yandiy LOOPNZ 3 LOOPNE ¢y 031 $U3S
(3l plsaall JI 3l 5y ) Bl 5185 0%, ZF= 0 (AND) 5 CX<>0 wsls
piz 5! Carriage Return JoY CL':\&» L“,’Jx-.lo;vﬂa.IL.’ Ll S Gy 4k Gouﬁ S|

.( LOOPNE oY1 Jominl ) 3> A+ Jo



(SO hadl & Lagas 5 aar 092

clls Lbais an gl hadl § Cgp> v dslby malyll psi ASCI I Gy

) Baxly B> 0 550 p8 gulow o3, oY pasid!l dlsuy ooty br s
Siall plaill § 8 ULI Lol Asliby oyl poie (F7 4] A7 sl gL

s 131 100 850 Uglonadl a0 OIS 13] padiaall gy galidl pgiy - JUI ol
piz 1 Sy sl Jal 1]y Lalanll 1S5 alpll pgiy Y oyl 51 Y Gyl e
Uloy Sleble 2ol psi 4 zgoman b o3y T padiiadl J501 3] ) olS sl
(5;&? 5y Wglally

¥yl ¥ oas 3 phe olaw () o] padiall 8 13] g Ve 3 galidl S

=\



wwold) il

olygudlg A 13¥1 solglg duibill 4ol gY)

AND,OR.XOR  duibill ,oloY

138 5algdU oLl JSally samall ol § Bty L5US DL s Jalaill 3 Lbaill polg¥1 pasiins

AND DESTINATION SOURCE
OR DESTINATION SOURCE
XOR DESTINATION , SOURCE

Loir 3,S1301 3 B0 51 Jrs 0552 0F g s3I DESTINATION - gugieall 3 Lansiidl 02355 p55

o Sl Sy ¥ Lagas B asd 5T 8,511 3 wBgo 51 Jrews 0395 0 5w SOURCE a1 Jolal

BySIA 3 by

P Ul sl e Gyl U o5
Vi) Ul S5 PF,ZF,ZF
REJPOREI AF
L o G3ls CF,OF

Sl plasinly I3 pigy davss J3r1o Boome Bl i 9o Lbill yolsU Lagll wloladinl s

o193 LI pailasly DYl iy Lens Jolaill glbll BI wans diboly piz du> MASK

Lkl
b AND 1 =h , b AND 0 = 0
b OR 1 =1 , b OR 0 = b
b XOR 1 =—~b b XOR 0 = b
: L»ﬂl oSy 138 g

Ll g piz >AND 0¥l pladinl pip Clear Soama (UL 5l) Dl § 07 Lol mdg) —
UL § T Tl ady i Ly Led 107 ey oslbll U MASK Gl § 07
CLphans Cglbe il

Lol pdy pitz g OR oYl pladiiool gy SET Boss (wbls 5l D> § 17 Lol iyl —Y
UL 307 Tadll adg iy Ly Ld '1” ey oslbll Ul MASK Glaadl § 1
Lehaans Colbs il

(53 pi > XOR 31 plasil piy COMPLEMENT aams (Ul 5f) Ll dad juSal—t
3107 Lol asy piy Loty Lgind puSie osdbll UL MASK Clanadl 311 Lasil
Lo Oglbs il ULl



s oy BT SU Il AL ol 38,1 B 0 Ll o2

Jal
AND J.OSH ‘>|.>.'>:\..u| pis MASK ol>>s 0111 1111b = 7Fh  Ld rl.;.&a..;l iz
AND AL, 7Fh
Jls
Jaedl 3 LSB jas¥l gl @l BLsly MSB usY1 38)1 wold Bl e JS § Set ‘17 Lol &2

deans oy LI BL sy AL

I

S OR Y1 pusinss Mask = 1000 0001b = 81h bl Jlasil iy
OR  AL,81h

Jbs

DX ol 8,L3]

I

XOR Y pasiuis 1000 0000 0000 0000b = 8000h gt& Mask ol pladiwl aiy

XOR DX, 8000h )
Sl § Ly 08 i 1y il o Legame § Lkl oly¥1 pladinl o Liges,
8 S g2 § il Qg 21 g
ey TAN i>g 610 8,01 G syl ASCI I Jgan & a5 (27 10 2) B ksl Lol ol plas
BB 3 Jeg 5AN >y 410 031 g slail ASCH I Jgax § (A7 to Z7) 8,0S)l Syl ais
e By o (gsimg DL Janall IS 130 Hisd 200 (301 25 S 1 swio 0 3ol gl
(8 0o Ligyhll 03a pladiuly Ud 8y SUB DL, 20N jo¥l Janicss S 55> ] oy oglhaoy
(gl (5,5 Diyb plasdil La s g
Ol 225 gyl 3,BULNpB U Ly 13
61h = 0110 0001 g ‘a’ byl JBULI o3I
61h = 0100 0001 g ‘A’ 3,2l ,bULI 63l
Joadl 3 Losladl D1 G 07 Lol pdg lbiiy S I ko 00 Bya0l Jugas B30 o531 o
3! Jaxinug 1101 1111b= ODFh JUsll Mask Lol pladialy U3 pigy Syl 9o s3I

AND
AND DL, ODFh

Wl Bpio By JI Sl Syl Jugas LS sy oY1 i



Clear Register (4 yio xdg) o jt 45
MOV AX,0 ¢yl ani pladinl LiSay Joss § o Logill nl & plos
of plas &> XOR 53 Dl V1 Uiy gk jal pladical Loyl 15 SUB AX, AX i

1 XOR1=0 3 0 XORO0 =0
S il o 4 ho B w4 o sl XOR ¥l pladiinf LiSsy JUllg
XOR AX, AX

o 3 sho 03 ) sy g yluis)
Tsi.z&aﬂdsjgﬁ OR AX , AX ¥ gb'l” OR ‘I’ = 1" 3'0° OR 0" = ‘0" Y
3 ZF jiall Gy o Wl psie po¥1 oSy oa¥l 3k am AX ol wlygions i i ¥ >
OSar JUlby (ZF=1) jhall Gy 09 plind jhoo o301 (59 AX Sl 0lS 3B SF 8,L331 G
CMP AX, 0 31 plaiol 5o Yoy ya31 f3n plaia
NOT 0¥
07 T g 17 L 07 N yga5 55 ) 1°s Complement s>l) JuSll sy NOT P s
D92 O Ll S8l (ol ooy U S ]
NOT Destination
NOT AX o3 J Jliss
TEST oY
5 s Suglly Destination gogiad! wlogio pass g9 0S)y AND a3l Jory TEST o3 p5i
32 oSl JSally Ul 3y o !
TEST Destination , Source

P Gkl e UL pata

gl wSas SF 5 ZF 3 PF 5,01

Bymo pué AF Gyl

+ 3yl e sins CF 5 OF Gl

fodsw wbls of LB Los)

pi & 107 51 17 Ly 0LS 0] Bymeg Boamms wlls 5l B> wlygizs jLisY TEST oYl puidiy
A U307 3,01 mdgg Lyl Oglbll @Bl § 17 3 J1 gy Mask olaa plusi

J“S“f‘»:“‘"f""ﬁlANDbzbj 0O AND b =0 uaindjwz.ﬁﬂuy&
TEST Destination , Mask



= Syis Bl oda wols 15] bid Ly Lasl ol B G ' o3 )1 e i il o JUllg

(Y BB S § jho 05555 (17 231

Even_NO olyinll Jf 5801 03 205 )y Jo sginl By AL Jaall Lab s
2
oda jLinY &3 ey LSB ol o3l wid B G+ o)1 e sgins Lyl o5,V

LI gl e gl Sy 1D e JWI MASK Gl plaiul iy LI

TEST AL, 01h
JZ Even_No

sd3¥1 yolgl
31 eall I3y pogiall § Boga sl UL ST 5T Dls sy 03] Llse sl2Y DY jalsl padius
bl
pice Olygadl yall s & iy ¢ oy 1 L L 3] oy 01 D b o3y shift a¥1 plasiial sis
any Ld i LS ¢ poginall o UG HBI1 J] BT 03a Jgio
DL ag DY elsY OIS ar gy
Opcode Destination,1
Opcode  Destination,CL 3

: Shift Left (SHL) jluald d>l3Y!

Joins Ul 03a 39 Banly Bl jlutiey BV 0585 ol 6Seay sluald 05 Jory SHL oY1 o5y
I)-a;ﬁ|

SHL Destination, 1

P Jleninly CL Jaall 3 Dalbll Y1 wlpo 28 mdg pip > B> 0 ST

SHL Destination, CL

o3 35 an CL Joal !l dagd pais Yy

i) Wl by PR SF L ZF Ll st
CJLL..U L@-J»'JluﬁzbbﬁTdLa Sy CF gyl
.s,dLarBJleaibljll,g.Lw}Twilsul\ggéj;beof Gyl Loy

- JGe



SHL DH, ¥l 35 ax DH 5 CL galrdl wlisize 2 L CL =3 3 DH=8AH oI5 13)
Jgemall Gy iy CL

1l

e sleddl JI a3l ¥ axy 10001010 p3J10 oa DH ol wlygios wilS o1 35 S8
Gy (3 @) Bldl 4o Ao CL Jawwdl g Ly 50 h = 01010000 43byime
3 sl rw,i ¥ ez Lale Jgandl 0Sa Supaadl DH wlgise) 07 Ll o Jssasall Gy
(el Bl G el ¥ BLSLy Ll o8

s yboadd dol Y EE < 2

s 13 (50) 101 o3, S (20) (3,01 § oy ilas Ll Y Bdes s
wos B JLby (10d) 1010 B0 e Juami Banly wls laier jlad) winl)]
ol JLily 1aSay (Ad) sadl G Bl oyl Ued B L ol ke 03I
(Y) §ard G5 SUp5, § kol 15Y

- Shift Arithmetic Left (SAL ) ¥

s Lples)l wldadl § SAL pusi., oSy SHL Y i SAL NI i
.Machine Code U1 L (s gl oyl sl

3L St Y] dsmemally pladll Gl e SWL o B Bes o oo 2
PLdiol e s ol o s Y gLl Db 0l oy os ST Ol wdas
S e Jaed Of) Dl wfis 3] S sl Ll 51 Dk L Sy
sio 3w OF , CF 5Ll b o] a2 CL=2 ouisls ladey U35 80D 43I
Oladll Lbes wyax s a2l 3y

lad syry pas Lok (8) (31 3 AX ol whsime o) ol Lols¥1 s ;o

MOV CL, 3
SAL AX, CL

: Shift Right (SHR) oY1y cueald &s3Y
P SHR Destination,1 5ysall 35Uy gogiaall wesdl 4>yl Jom SHR 1 ogiy 7
Oyl @l BB D p Wiy MSB oY1 o3gll wld BB 3 jhe Ledll Jbf

HSY Y Ldes slya] oSew Yl jelyl LS | Cf Jesal G JI LSB il

pESwEL rbb&iwb CL Jodl %3 Z..s}[bﬂ bbﬁ“ Ol 228 c.ay f_U.')j S



SHR Destination, CL
SHL W3 U 3 LS skl 55 o9

:Jls
MOV DH, 8Ah
MOV CL,?2
SHR DH,CL

1 !

DH =10001010
Joedl wligiss C.\.oS RN ESN KvIVIRPENLY [V
DH = 00100010 = 22h
12 Cf Gyl L3 ()9S5
:Shift Arithmetic Right (SAR ) oY/
SV gl @l BB whgime of lasl SHR 31 Joe (uiiy SAR L3I o5y
Al Y 3L Y el LESy Yl i s bwss o5 Y MSB
SAR  Destination , 1
3 eebll Yl s sas ady p G ol e e Y U B
Duall WY 33l CL ol
SAR  Destination, CL

s oaad] Al Y l,l..s.'sﬁ..;b o)

sl Wla 3 3y 2 sl e el Ldes olaY caadd B plaul
JEIA pall saall s 055 el o Lol YRV YU IW0R | PR Y B PP
Bl ppaall B Las clpa] s SUsd 1 3k CF Jymall G e 0553

2 31 y25 (00000010) (31 o daill olb (00000101)=5

Bl adug Byl dowd

Y 3 8Ll ogn pBY1 8,LL HB,Y1 Byl e Ll Dhes el wis
cee Bl SN Ul 3 Laiw L SHR La¥1 plasvinl oSe 8,L80 gga pB,3

2 BLY L ol Sis) B0 el blisYl gy dns SAR Y1 plasi

ST gyl ey Dl

- JGo
AX Joudl § il gdy 4 51 s 65143 51 fedl mal) >3 padin
)

MOV  AX, 65143
MOV  CL,?2



SHR AX, CL

cJGs

Y i s AL ol olgise b 15 B e AL ol sgisl (3]

SAR AL/1

LyS5 LS Lawitdl oo gy 2 oaddl AL Jodl i Lowd dmp o3l 3k
31y 8 ol Ao Jamiy o sl I gty 75 B o dagill Lag
ies syl aayy 11110001 s <15 sosdl of s LW Sysall § saall Uyl

-8 saall 52y 11111000 rsjli G5 e Guedl 4y
ol Todlly il s oY casally Slall Y el planial oSe L
2 sl ol ooodll iles slea] Loyl By wlslas s 2 sasl
‘;|.>.'>3_«:| OSay eSS aay Lad Spw LS o) By Ldas sl pi2 Glaslong
3y @l e Ledll Dbes ¥ IDIV, DIV wlgdly oyl IMUL, MUL sl

Y Llas o Ul yels¥loda pies oSUg

N

tol 9l yolgl

Rotate Left (ROL)_ jluald ol 49!

3 =Y o3l @l BB asy iy el Bl e sl Yl e ok
pims - CF Jsaoall Gy 3 Lndy i eyl b By yaall o3¢l wld DL
iy B leay Y giedl il B g AL s S Jawel) b

BYWS IV IR U PP (RN
ROL Destination , 1
ROL Destination , CL

Rotate Right (ROR)_: ¢wmesdd ol 49!

P G el 0S5 4] of las Lud ROL oY1 Jus guiy 0¥ f3a p o
[CEQCE N/ RS S PRVE S (S TS RS tIE R B O (S R HENRPEY
towtiaall ol Y 3ahy dsasall G 3 Leads

ROR Destination ,1
ROR Destination ,CL

CF gl Gy 3 bab gy W1 DI pds oty ROR,ROL ool § 41 Lady

BX Jawdl 3 (1) g3l o sgins I @lbBJ s olus) ROL Y1 pusil

AX ol § il xo BX ol wligize nds o0

- JGo



s !
MOV DX ,16D ; S I,SHl sae
XOR AX,AX ;A § ol Cles i

MOV CX,1 ;U sos

Top : ROL BX,CX ;7 CF 3oy oy P =y Ll
JNC NEXT
INC AX

NEXT: DEC DX
JINZ Top

(RCL) Rotate through Carry Left Jaoswdl §ow e jloald o490
daedl oo sy Jyemall G slisly Sl ohgdl Dles sl Yl s ash
Gy wlgime w3y iy Jpemdl Grw G eV o3l b BB psy g s
oihaall saxl 33hy aedl iyl @l BB 3 Jyesll

RCL Destination , 1
RCL Destination , CL

Rotate through carry Right RCR Jgesaedl § e we fodd 59!

i > ol oS ollgal ol 1 Lwd RCL oY Jos (uis 0¥l Ua p e
wld DB G Jsoall G o9y dexall Gpm 3 el 039l wld BB ey

Sidgall 330y LY ol
RCR Destination , 1
RCR Destination ,CL

:Jbs
r§).'| 2 Jj_uo.‘l Gy wlagise wlSy 8Ah r§JJ‘ & DH Jodl wlhgise «ils 13
any Jgaadl Gy DH O Jodl wlhigise L;szc 3 'JJJi L;Lc Sgim CL Jaudly CF=1

BN (IR
RCR DH, CL
ey
CF DH

\ 10001010 Tyl gl
. 11000101 tandll 535 JsY1 0,300 any

\ 01100010 el 530 LW 0 sl amy

. 10110001 aadll 32 TEI 0,531 any

o Sgluy Jyaxall Gumy BIN )1 o8 DH ol wlhgiss



:JGe
daedl & Dl gy ALl § Bagasll UYL (S psiy ol 00 552 S
Bl pmdy gy 11011100 S 3,01 o AL Jadl wlygime wols 13 S DL
BL J>udi 3 00111011
s>
Jsoall Grm G SV 03l @l DB msy iy dn> SHL 31 pladiel o
3 oY oyl el LI 3 Lasy RCR Y1 plasdiul piy Bydls baany
MOV CX, 8
Reverse: SHL AL,
RCR BL,(

Loop Reverse
MOV AL, BL

e dowlaadly SGE BN delbg 82l 3
Do yhe plaw ol TSLS B Bl oo palp LUS LS Jylde syl B 4

sl G e Duladly LU Sypall 3 pB,Y1 Lelb ISy aslill L)

LASLAI B N Il —1

S baall gl S Ry ol pasaudl pei 5L GBS0 JLaoY e 4
Gyl e o Bl Jall W81 o9y @ Carriage Return JsoY) s
0l a c-o.‘?."j 1, 0) BJ.BI_'LN gl I 4_'.'5.‘»3 r:u dj—’ Js dey R '1’5'0’

3 andgy il Byl o S 8y Jol o RIWI Bl e § @bl

BX ol
Clear BX ( BX will hold Binary values )
Input a character ( ‘0’ OR ‘1”)
While character <> CR DO
Convert character to binary value
Left shift BX
Insert value into LSB of BX
Input a character
End_While
L JUS 110 @31 Jo] Dl § Gyl sy oS
Clear BX : BX =0000 0000 0000 0000
Input character ‘1’ , convert to 1
Left shift BX: BX = 0000 0000 0000 0000

Insert value into LSB of BX:  BX = 0000 0000 0000 0001
Input character ‘1°, convert to 1
Left shift BX: BX = 0000 0000 0000 0010



Insert value into LSB of BX: BX =0000 0000 0000 0011
Input character ‘0’ , convert to 0
left shift BX : BX =0000 0000 0000 0110

Insert value into LSB of BX
BX = 0000 0000 0000 0110

Yool sse oy B 100 e sgias Aol B, of Al Lu,lenl ooy
pasls Jgly B 17 Jbof U G Lol o5 ol Jyl o g Yy B> 16 soxiy

13Say Gl 18 | 5 13
Aol o3l el BB § BX Jawdl § BB )l BX Jaal) Bl Jos 5
o3l wld BB o @ OR ¥l plasiul Logill DI 3 J>all B0 dol
of pdaiy (Lep 0 pil s adly jlell TV L) 0 @)1 o g5 ol
wly BB b U el mees OR PN pladinl axy 4B JUWLy b OR 0=b
il e meadl Gl palpdl oo sl 13 pesy d3all @I Ll o el o3l

L
XOR  BX,BX
MOV  AH,1
INT 21h PR JE
While :
CMP AL, ODh
JE  END While
AND AL , Ofh ; SU o3, JI Sl Jy>
SHL BX, 1
OR  BL, AL 7 BL 4 yaodl gl wld BB § dedl S
INT 21h PN [ /R JENI |
JMP  While
END While:

:Binary Output 45U 6 N Zls3l -2

DI DB e e el ol Qlas padied LU Syl § @)1 23] U
P 1 osslas @l BB Gl whgime JLasl iy Jgasall Gpe J ST oyl @l
zoll Laiylss by 07T Ol Lelb i e gles @SS Bl 1T Gl Lol

FOR 16 times Do
Rotate left BX

If CF=1then
Output ‘1’
else
Output ‘0’
end - if

END_FOR



B S I el Ay ol !
tHex input yie dlawdl 6,31 Jlsul -3
gl o5 BTl AT Ggpally 197 10T il a5 Aball de Llaudl o5V
Oly b 0pS gy L>all Gyl of La oo bawlly 31 Llg § JBoY
Loy,leddl Jos digb (Jowwl Saadll anddl) e Lwlow U 4 o Y wdaall
PO daemall A s ol las Lud ESLYI ‘,usﬁn Jool 3 Legll Dbl Lewis o

(Sl ol Layl e Gy o Lol BB oY) saslydl 5,1 § ol il

bl Tapylss SN o Ly 4 sde Ll BBJE JBoY ol gosl il
Clear BX
Input Hex character
While character <> CR Do
Convert character to Binary value
Left shift BX 4 Times
Insert value into lower 4 bits of BX
input a character
End_While

L5‘-' LS aeadl] FENN @*Uﬁ” 05523

XOR BX , BX

MOV  CL, 4
MOV  AH,1
INT 21h PGy Jyl 13
While :

CMP AL , 0dh
JE  END While

PR [ YW [P B JON TR JON

CMP AL , 3% ;"% Gl o o8

JG Letter ;o> agd S gls I

;r§) o Byle Bo,all

AND AL , Ofh ; U5 8, JI Js>

JMP  shift

P e Byl ol
Letter: Sub AL , 37h PSS s dl Je>
Shift: SHL BX, CL

;OBX Jadl 3 Ll ol
OR  BL, AL ; il @bl oY 3 Ll no
INT 21h ; Sl Gyl T3l

JMP While
END While:



tHEX Output g dswlandl o8 N s> -4

s aslbly b Lol ol 4 o L35 LB 16 Je BX Jowdl Gsimg
JU W 8 wbls D)l 5T 330y jledl 0o 1o ie Lol Sypall 3 p3)

AW Lol 3 LS ol 4 S il Leably e Ll 4L
For 4times Do
MOV BHto DL
Shift DL 4 times to Right
If DL <10 then
Convert to character in O ...... 9
else
Convert to character in A.......... F
end_if
Output character
Rotate BX left 4 times

END_For
O yled
cU daball wldaall sl f.a -
a. 10101111 AND 10001011 b. 10110001 OR 01001001
c. 01111100 XOR 11011010 d. Not 01011110

P S e I Lkl Y L Y
daeadl 3 ol ol @l BBly ST ool wls BB § 1 p3)1 mdy —
S 032 UL L U5 ae BL
030 LB B J5 ae BX ol 3 pSY oyl wly BB Gad use —
Wordl jusall 3 sagarsll Ul S Zad use — I
P SI 3 Test Yl pasaul -y
o pi)l Je sgimg AX el oS ] kel Gue G U1 may )
(S e Je oy DX ol oS8 B gl G 3007 81 Ay LY
Sl sae Jo sz DX el oS 13 8L G 31 pBJ1 may Y
o e Gy DX Jaedl oS 1 kel Gpe §C1 P oy g
s s e sxizg BL el oS 5] sl BB g 31 S) sy o
TN e sys @bl s

Usamall Gy ind wilSy 110010110 (31 o sgime AL Jondl o5 1] —t



WU ol o S i am AL Jowdl wlgise a2 b CF=1 oy sl

(Adas S & Lol L@l (5 8l

a. SHL AL,1 b. SHR AL, \

c. ROL AL, CL; if CL contains 2 d. ROR AL, CL ; if CL contains 3
e. SARAL,CL; if CL contains 2 f. RCL AL, CL if CL contains 3
g. RCR AL ,CL; if CL contains 3

olad Sgam pas Lok JWI Jan s 1wl S WY casT o
BSh p3)1 diclas
8 i)l 3 AL Jadl whsize opd —o
AX ol § Gl mdzy 4 (BJ1 s 32142 )1 ded -
BX Jawdl § il pdgy 16 031 o -2145 (31 ieud —

P S e I als¥l gl oYl ST
DB Gl I @B gady 0310 o0 BT @3y e sgime AL el oS 151
o Byl alyyaly p5 S 5ya) ASCH 098)l e sgimy DL ol 1S 13 Y
P S e I elg¥ sl Yl s -
olg @gas pas Lo 10D Bl 3 BL Jadl whgime oy )
by (M) o B s Ly 5 s sae e sy AL el oS 3] Y
(ROR 131 pusiil : Saslus) AH ol 3 Sl

: ol sl G sled
Lolby LU jhudl 3 zolpdl psiy Gy JoY padiadl Jljuy poiy el ST — A
sl e sgins I UL sas W3Sy Jaall Gyl Ll yall §OASCIL I oSl
JUs . oSl 3D

TYPE A CHARACTER : A

THE ASCII CODE OF A IN BINARY IS 01000001
THE NUMBER OF 1BITSIS 2

Lobby SUI Sl § gl pgy > JoY pasiadl Jijey psiy el cusl — 4
pie > LSl el psdy Bl el e Dewlandl Sypall 3 ASCIL 1 sl
NS[EXDY CLS.&.a S badlly G B pons FMI

TYPE ACHARACTER : 7
THE ASCII CODE OF 7 INHEX IS : 37
TYPE ACHARCTER:



xS Wl g gSe e ewlaw sas JLoY r.s.':-;uil 8]} po Col.‘.ﬁ st — e
padiadl B 3] LB Bypall § Al @B Lol S el 3 gl psy . g0l

TYPE A HEX NUMBER (0000 - FFFF) : xa
ILLEGAL HEX DIGIT, TRY AGAIN ; 1ABC
IN BIRARY IT IS 0001101010111100

saa) BB 16 oo osSe S pEy JBoY pasandl Jiien ey el S
5] pie Lpwlaadl Bypall 3 B0 Aslby JUI hdl § gyl poke. ool
Sobes ¥ 51 Sales Y BB e ging ) SIS b By Joly pasaudl B
A oy Jsladd pusiadl lgey el psi (71

TYPE A BINARY NUMBER UB TO 16 DIGITS : 112

ILLEGAL BINARY DIGIT , TRY AGAIN : 11100001
IN HEX IT IS El

@Bl 8 oabl Jshy usls ouons JoY paddieall Il iy 7ol st
e S Syl 3 JUI i § oeoadl prara sl SCPA[ RS

ST o Bl dBol b i s pEy JBol pasaudl LB 1)

TYPE A BINARY NUMBER ,UP TO 8 DIGITS : 11001010
TYPE A BINARY NUMBER ,UP TO 8 DIGITS : 10011100
THE BINARY SUM IS 101100110

pi 5,L8) 0oy goliws was oY pasiidl Jljes psly el ST

s 3, padiadl ool K] JUI bl 3 ppoaddl pyane Dby ool !
Oladll Las Spux JLanL bl psh o T 0 Uyl Al o
sl Aol maby 5,131 090

TYPE A HEX NUMBER (0 - FFFF) : 21AB
TYPE A HEX NUMBER (0 — FFFF) : FEO3
THE SUM IS 11FAE

o brall i Dppde P81 Jlob paddudl Jle pshy el i)
B Tpdall UYL paare delby Clusy polbpdl oghy . JBoYl ik
ol padiall pB 3] . yde Luldiysall § JUI bl G Lol

Sy By Wgloall Wl zalpdl psiy (9,00 a2 ¥) U 4,
ENTER ADECIMAL DIGIT STRING : 1299843
THE SUM OF THE DIGITS IN HEX IS :0024

REFEY

-11

=12

- 13

~14



cgl...J‘ Jodd)
Wil ¥ e dodiog wasd

The Stack and Introduction to Procedures

s by bl Joae o1 wUldly oogliall w83l oopdall puaSll abie pladiul o3
Procedures  de il molspll shdll dglee 3 whiiuly uasll Jos Zb Jsle Jodll
Grb% p5 POP, PUSH yals¥l pladinly dio b 30y oSl § pd mdy TksS pedsd 23
AN S| 6.033 & L il Cab.;.” olas Sl
DBlo| iy s o b 2y Sib mo Jobadll iy 3811 G Golal SghasS oSl ing
ighy Jamy 01 Sas DI Gl Dloe § jaie (5T 350 gy puoSll L 3 il
sy py ol zobn JS e g LIFO (Last Infirst out) - 5 gl ga J>ae T
ol plasinl 3y Tll Jgadll 3 UySS LS waSeS Jeaiy 8,SIM0 G akia

STACK 100h
oSl 350 iz Galedl JUEL § (waSll abie 4| SS (waSll abis ows sy du>
od_buau;!rﬁ_guradc_aja_ﬁjgbwds.oglﬂgbj100h:l.o.uﬂ‘g$sp
el

:PUSH , PUSHF  ,olq¥lq LuaStl .3 o ady

Gipoy ouuSll 3 Db JBoY PUSH 31 plasiul oy

PUSH SOURCE
Woo L BB 16 dgby 581 G dse sl U 53 aall s
PUSH AX

P S Tdedl o3 3 g

2 iy SP o eaSll 3% dad geli] -1

SSISP olyiall 3 8,811 G paall e B my ph =2
L ok Y jaall whyise ol baY
wlogina @olS 3) MWab oSl § Gkl Jaews wligize gy psis PUSHF i3
pie PUSHF ¥l aoiis awd Bladl 3 8 1000 p3J1 a SP ol 35
Do Jas piy 5 s 00FEN i o) SP Jdl wlygims 00 2 (olil]

O0FE i3yl wie Guasll abiis 3 g)ladl Jovss oligime 0o



:POP , POPF  ,olg¥lg (puSL) oy doud admuw

Liduoy POP Y pladivl piy (uaSll o Led
POP  Destination

Nia 5,500 § BB 5l (P Jawdl lisle ) BB 16 Jous o8 5)ls gosiall s
: JUl ey POP LaY1 sy POP BX

aajs..dl 4l SSISP lgiall e 3,SIAI elygios C"" -1

2 Lol SP wasll 33 dagd Balyy -2
Bl dore JI oSl s Zed Jgl e pgiz POPF o3
i ae Jsbi Ll LS gkl G 55 Y Gl o Jobadll jalsl o b

pme b S Y N el B s Joles Yy BB 16 by

Push AL ; ILLEGAL
oY oSl pladiwly Juadall ol poiy User Program pasiudl seby JI BLoYL
wl oy sl ol sk INT 200 bl sl plabiel e Slisb alas
s Jooe oo sLgiBl ate S 0y Lslagiel @B Sl G el Lilisll
§ o I el pasiadl by Sl Y JUly gelyll Sasdly Lablll

e

twaSl] pladiiv) ol JUo
P A Jsl o Leihs o5 A T o e s guasll Jes ki oY
oAl g oo A Bl e U el il e § st LIFO g
Phil) Jls L Sypay deadl Lslby JUWI Jbudl bl psi

? this is a test
tset a si siht

et eyl
Display ‘?’
Initialize count to 0
Read a character
While Character is not a Carriage return Do
push character onto the stack
increment counter
Read a character
End_While
Go to New line
For count times Do
Pop a character from the stack
Display it
End_For



sy Ll S Ul Gy samy blai>dd CX fadl Col.‘.ﬁﬂ i
Boad Ol o byl STy S an easll G Bagage LBl w5 I Gl
o Soly ¥ CX ol ol oo aSWL 3y Gyp> I

.MODEL SMALL
.STACK 100H
.CODE
MAIN PROC
; display user prompt
MOV  AH,?2
MOV DL, '?'
INT 21H

;initialize character count

XOR cX , CX

; read character

MOV AH , 1

INT 21H

;while character is not a carriage return do

WHILE :
CMP AL , ODH
JE END WHILE
PUSH AX
INC CX
INT 21H
JMP  WHILE
END WHILE:
MOV AH , 2
MOV DL , ODH
INT 21H
MOV DL , OAH
INT 21H
JCXZ EXIT
TOP:
POP DX
INT 21H
LOOP TOP
EXIT: MOV AH , 4CH
INT 21H
MAIN ENDP
END MAIN

:PROCEDURES s il zal ol
Sphall Lol polndl Aogems J] golndl pd i Lbe 58l lilly gl LS s
$opds @Oane Ly) Ui BamyS Lusyill polpdl o3 o sSey LS e
Balel WSy Ldlainl g JLily Toslyy ssomme ol Lly Sagame Lisby

b S WS Tl 3 Lpslasanl



P Bieall golpdl oo Assera JI ASAl paeiy 1o pell LUS Db b JUly
oia s gy 3 amy o)lanly sax o Lghe JS LUSy Snkall aldl oda as
S gely bl Bpaall sl

Syt pyiny el Jymadl A iy gy el il g Spkall polnll oda o]
3l bl I Bogaly Yl an oy Lto JS psi Iy 5,3 Tas il pelll sl
High Level Programming Languages gu‘ Syimad| ld GolﬁJl db Py oleaiul rl;é
sleain¥l ol LUS gl W3 o)y pedl 08 Lide Susdlly bl Lles (5SS
sl poldl e Joladll wis sy LS RET Susal ol CALL

: Procedure Declaration das ,a z ol e 2 o3|

:L‘:;II:J|5.>.’J| P 6‘;)""” ?Uﬂ"l O Cﬂ}é.ﬂ‘ iz

Name PROC type
; Body of the procedure
RET

Name ENDP

s NEAR guissall 350y o kel Operand Jole 92 type 5 sl ol 52 Name o>
FAR Lol abill (s J3b oo pin Sl alpl ol of G5 NEAR > FAR
OF 0alpdl piy (b BUS iy W By cilide abie e gl ol gelydl sl ol e

NEAR sl g (ool oalyl
Sl - leaialy o8 U1zl l Jl Basally 2,81 zobpdl sles] I ok (Return ) RET 3l
) ojledtinl o5 s3I zobpdl 4l Basall RET o3l pladinly ooy of g (o b

(A bl 3 e AT 3 Bl e iy ()l el as L

L il zol sl oy JLady)

ool podz Oly 4] wdall JuEiul Lol 0y ol o5 b2 Sl e o
pladial 0Sa phoo wlrilly @Al sas oS 3] Sl B Y bl JI Ll
oo ols 13 Lol idusdl s il gl o Jla¥l L os SSLES @Ml
DU gl § Ladle phe S b pladdel JI jhal S wlr I gl @Sl



de il ol il g
Sl 3 e S U S sl Tamy pLll o0l byl LBS G sVl am
re G Jedoy A3 LT ] ol pebpdl 3e pladdel Gadd T dbwlyy by
Al bl L pgie I dbll Sl a1
A gebpll sl el Gy b it oS -2
A gebpll Wisll sl 2l s b o tole 3l -3
Ba psiy Hly (w2 o) Lol polpll moy p oblsdaull 4
Lpaladinly 2 dl sl
:RET ,CALL ¥

>3l e a9 DIRECT sl Jo¥I oo 4y CALL 0¥l pladiul oy el sl

S

CALL name
Indirect ,ole il sloill Lol digally ojlas oglbll ol bRl el 52 NAME
el e o2

CALL address_expression
‘;a)ﬁl CouﬁJl Ol S SV il 3T Jowd! 503 CALL address - expression cuys

0305 gl
S g 2 bp sl s
S Y gay wosll 3 Returnaddress go> i olsie ouyas p -1

daily pB sl bl 3 CALL 3
doradl 3 ol gl 3 ol gl ] olyie mdy pn -2

Al bl s gl el JUly (P el
b gyl Olie 3l 6055 G RET ¥l pasaus o paliy ol 0o Bagally
il P8 S melnll Bosl I ok L wladall (avws 3 andyy oSl
RET Pop_value s,sall 350 ol oSay
e pi ol b e b Pop_value =N «sls 13 g laxl Jolewo Pop_value e
cowaSdl e &dls] N -Bytes sos

—:1_,6,5 Cwb,.d Jls

Libes plasinaly L35 A0 Grs (mdy oy ol Sl i iy 259 bl JUis Uis i
= JUI gl e oyl el 0985y DTy mendl



Product =0
Repeat
If LSBofBis1l then
Product = Product + A

End_if

Shift left A

Shift right B
untilB=0

Ol 220 Ly ylexdl Gubiys B= 1101bs A= 111b of sl duw),ledl daglils

product =0
since LSBofBis1l , product=0+111b=111b
shift left A: A =1110b
shift right B : B =110b
since LSB of Bis 0 ;
shift left A : A=11100b
shift right B : B=11b
since LSBofBis1; product =111b + 11100b = 100011b
shift left A : A =111000b
shift right B : B =1b
since LSBofBis 1, product = 100011b + 111000b = 1011011b
shift left A : A =1110000
shift right B : B=0

since LSBofBis 0,
return Product = 1011011b = 91d

.MODEL SMALL
. STACK 100H
.CODE
MAIN PROC
CALL MULTIPLY
MOV AH, 4CH
INT 21H
MAIN ENDP
MULTIPLY PROC
PUSH AX
PUSH BX
XOR DX , DX
REPEAT:
TEST BX , 1
JZ END IF
ADD DX , AX
END IF:
SHL AX , 1
SHR BX , 1
JNZ REPEAT
POP BX
POP AX
RET
MULTIPLY ENDP
END MAIN

FFh o B8 uady e BX 3 AX ol Sgimg olagddl @) Lgass DX ol



pladinsly uaSll § Lgoladdinly pofas I il o iy 2 gulin sl (RIS
Led ol gLl pod o) @deudl las Wb 23y pop olsl oo Legens pladily

o

Lol palpdl plal S8l ol JUlly Jo¥l malpll edlaadl s g ¥ (g il

o
NAME PROC
Push AX
Push BX
sl - 1s elsYl
Pop BX
Pop AX
RET
NAME ENDP
sow gbos
100H STACK 38 zalpll 3 (wasll Cigys oS 13) -1
Byl bl 35 Tl ax SP wasll y3 wlhgizme 2L —i
syl il Jo Gyins DI @l ol wal  —o
AX =1234h, BX =5678h, CX =9ABCh, and SP=100h
ol JUl exall S am SP,CX,BX, AX el whgize i3
PUSH AX
PUSH BX
XCHG AX, CX
POP CX
PUSH AX
POP BX
51 (SP=0) jio oBJ1 Ja puasll jd50 whgize 095 waSll liny Laie -3

OSar Blog €SP Uaeall @i Bl oSl § Saax GlS ady o

bl a0l
ZGJL:J‘ syl 4 Cob); C)i 04)33‘ —4
CALL PROC1
MOV AX, BX
S0l -get]
08FD:0203 olsindl 3§ 5,131 3 & MOV AX,BX ).ofﬁl —i
08FD:300h Qb.'ud|éci,gj Near CJ"J‘ o PROC1 C,L’:)_.dl -
SP =010Ah i@l Je uosll 330 Sgime —z

s by y3le CALLPROCIL LY 35 axy SP,IP gyl wlygise 2 b

(oSl B G Bagagll S



F SV U sl by S
A5 090 AX Jaadl G easll LB G Sagagll TSI sy i
oSl il gis
Whgize pds gpy CX ol 3 Geasll § LW LSl oy -0
.owaSll
L WS el oYl LS wlhgise Jlagiel  — >
Claadl gl wansy Baas Lles pudsdl GBI pladins] oSey Tyl e Voladl
oS L JaY ke o baslly Yol gy () {} [1° oIy P >
b 5 ugb BT ps5 b 0o e US £ 0952 0 i BN as2g oo 00
s ) Dolall Slhed
(A+{B-(D-E)+[A+B]})
o b LU Uoladl Ly
(A+{B-C])

LoiSy sladl oo sladl 8ol o35 s (waSll pladiinly Uslall o 2SI Sy
o Al iy GIEL (o gn ol OIS 13] . uaSll 3 o gy spax (wsd Loy
OS2 pd 13l Bl Juols gl uis (o LIS 1316 o drl 3] any (waSI1 G (osd ey
oSl oo ol S G 5 11 Ll A Aol of 2s sx gl S 00
oo b Aolall (S5 (uaSIl G (ulsdl Jla clls (3]y Lo Waladl 583
iy 85831 (el BV G0 N 1Y Lo (5555 Uslas 8ol pgiy ol ST
pie o Las Wolee Jaly paddiead gy 5T Wolall g5 i oYl sl
Abs Dbl ol padiaall jlas L Yl 03a § 7ol
FYVAV J Y oe sl G Lolgde r@j 2y LB g ybll padis

5 b Tl

Baxly Bl jluall p3 )1 Al pd

Logd XOR (s am 10 5 V¢ il jho ) DI il

Vo BT o (31 ady 3

W @kl Y LS Gyl
BX ol § aipiiiy psiyg paiadl 0o SUS 03 T 529 READ oy slp2| =1

L“;:‘).f.\.c rBJ SJLC;L.: r}’b) BX Jaud! é sas Judiy R RANDOM (o ;lﬁ! - <

-V



o] b JPWE] é BX Jodl wlhgiss ielby ‘,33.' LY WRITE 2 sy ——=

pdy 8 READ sly2 ¥l slaly psi p5 27 plaiin¥l LoMle ol poiy oy S|
) WRITE e 231 13 (3 Slytall 1301 Clusd RANDOM el y2¥ el 13 53
O Joais Bl p € o a9l Shadl § bib pB)1 ¢ Lelb oy sy Slode By Vo deliby

olasey



o) il

Lowilly o2l ol
Multiplication and Division Instructions

pladinly wlislny il @3, o Loidlly pall Tphae Ll e G L,
llory o985 | ollanll pudsiy i Joodll 13 G owelly laall B sl
leslang ol sandl i olasl e ewdlly ooyl

whlee Adl3Sy 5,L5] gen P61 U § L Blab pB,30 pall wlhles Ciliss
Syl Blal pBU Laasl Lewilly oyl bl 00 aesd Lpdd  JUlly Lol
Syl bid Wbl 8 Jshy pBy1 e olaill jge Jla ISy 8,L81 o9 pB
Wl 16 Jgby (B e Jolail

Spall 3 Y1 glaly JBoY Lpsladiul g Lewdlly oyl lsl cbladdul s
Lol 3:liS (o iy Lo 4yl

MUL & IMUL o,

A 5Ll s pmally Blsl oyl o Byl oyl wlles La8ls Tag
opeds U Ugalds 11111111 5 10000000 Uil cmedl wops 3 130 JULT o
Cre s oslbll ol JUlly 5L gy alise P81 o s JgYI adll ol
e B of g JWI il LI 32644 W1 sy 255 N1 3 128 )1
128 Al paod -1 pa 1§ -128 @01 ps ge cgllall o Blal pBy e
I il 3 Lpls dyosdl 5 ) Al oo Lol Ailine An® oy
.(32640)

P L5 ogn B oyl wllas oe Ciling BLab LB oyl whles oY
MUL 31 gay 8,l8] geo pB00 oyl wlies 3 padivn Jgdl 1oyl pladil
IMUL (Integer  say 3,lsl o83 ol whilas § paddiy SWIy (Multiply)
O3S S UL 8 gk cuadyd opall Llem sslgdl o3 peis  Multiply)
O3Sy Al b 16 Jshy oued, opd gl 8L 4L 16 Jshy oyl Jobs
L ol Ll Dgally L8 OB 32 Jshy oyl Jol>

MUL Source
& IMUL Source



Lolly bl 8 Jshy pB)l wps wie ¥ wls¥l oda o Jolall ol <l

b 16 sk (651 ps s

Byte Form Ul 8 Jghy o6,1 plasii
s8y Source jaall 3 osasll W80 3 AL Jadl 3 ssasll Q801 s p s
G335 pi (ol il rges pf) BSINN G aBss gl Jaews wlhgise Ll
AX adl 3 (0> 16 Jghyy Dl

Word form olls 16 Jghy 6,1 plassi
3y el G gl @)1 3 AX Jaudl 3 a2l @81 oyl pi Bysall 0da 3
32) Ll opdS p (el plaiul raews ) 3SIUI G aBse 5T Jaews L
e DXy Jidl Giadll e AX gy sy AX, DX gl §(ols
Ciall ¢ il ol } DXAX Bypall Jo sole Tl Sy slll il
Lo

IMUL, MUL ¥l pladinl i il (ol e Joond Dl pB,Y1 oy Us

e s
< W) ,.o‘vql.v e Y e ]

SF, ZF, AF, PF Gl oo JS oyl jelsl sl Y

. CHOF 8 ) il Lol

MUL o3I plasinl A>3 /i
il o edall Ciadl s 13) (CF/OF = 0) (0) dagdl gLl 3505
S wasy o 5] (1) Ll gLl 35Uy o Sslen
IMUL o3 plasiinsl D> 3 /o
sladisl e Bl g Sslall Ciadl 13 (CF/OF = 0) 0 iegdl Gyl 350
$sdall il wU g ol ) Sign Extension il ciadl 3,LY
(1) el gyladl 350y (Jidl ol 0o MSB 3LsYl 4> ssls
S wasy @) 3 (CFIOF =1)
¥y oS dauill wls 130 (1) L@l 3305 CFIOF g,Ldl of 530 ooyl Ludll
5 Ll 8 Jghy owedy ops Wb 3 AL b i Giall 3 Liiss oSa
Ll (Bl o ol g JUlly (8B 16 ghy by opo U G AX
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A )l wlles pasg LY he G3Ll pstie Il
BX =ffffh, AX=1 o5 151 /1

CF/OF

DX

AX

(Srie golaw) gl | 5 2l il o3
. 0000 ffff 0000ffff 65535 | MUL BX
0 ffff | FFff FFFFFFf -1 [ IMUL
BX
BX = ffffh, AX=ffffh 5 131 /2
CF/OF DX AX (i gl Tl | (5 gl Y
1| FFFE| ., FFFE0001 4294836225 | MUL BX
0 0000 0001 00000001 1| IMUL
BX
AX = 0fffh o5 131 /3
CF/OF DX AX (e gwliw) gl | (S 8e) Ll Y
1 00ff | Eool 00ff E0OI 16769025 | MUL AX
1 00ff | EO001 00ff EOOI 16769025 | IMUL
AX
CX = ffffh , AX =0100h s 131 /4
CF/OF DX AX (i i) gl | (558) il a3
1| OOFF | FFO0O 00FFFFO00 16776960 | MUL CX
0| FFFF| FFOO FFFFFFOO0 -256 | IMUL
CX

:u,.(o.]l ,.o|gi ,J.G Z\.E.a.w.: Ow

W doladl las Boyl 3] Sded dilide w¥ole ol /1

A=5xA-12xB
Olasd wyas pae (2100 %ﬂu, p o

MOV AX,5  AX= 5
IMUL A ; AX=5*A
MOV A, AX ; A=57*A

MOV AX,12 ; AX=12

IMUL B  AX=12xB



SUB A JAX s A=5xA-12xB

238 Cypdn olus /2
sl i P FACTORIAL s PROCEDURE sl,a| 4US La oglbll
CX Jocadl 3 N maall sanll sla ¥l pling (N ) e s 238 Y NI ol
(Lo Sgox pas 3355 ) AX ol & N pss Bolel sl s

Y- ST | ST WV PR Y|

if N=1 Then NI=1
if N>1 ThenN!T=Nx(N-1)x(N-2)x ... x2x1
Il Zl,‘uojj‘#‘ WS IR ':3,35
PRODUCT =1
Term=N
For N Times Do
product = product * term

Term=Term -1
END_For

Z@tﬂ‘ 3)3.4.” 6!.; ;b.??“ C‘mj
FACTORIAL PROC
; Computes N1
MOV AX, 1
Top: Mul CX
Loop Top
RET
FACTORIAL ENDP

65535 Lyzpio s ¥ Gl ohas¥l Cgpis Olusy psi sl s o La Lo
Olewdl oY & Jo il r:gﬁ o

DIV, IDIV sl olql

ru’fﬂu = doldl ae Gl Lol ol b oyl ol U § LS
padivs I3 ey 8iLsl g pB,Y W § L 3yLsk

DIV (Divide) 31 8,ls] og pB,31 > 3

IDIV (Integer Divide) »31 5,lal oB,31 Y>3

: L“,ﬁts ey Lgalll Ligeall

DIV  Source
IDIV  Source

e Ly dow § el )l o Josd Ll Ldas sl] e
A s § Ll
s bl 8 by pBy1 posins L] Lol Ddes ool e oSype Und

‘o LS Ll 16 Jgky B



Byte form «Uls 8 Jghy s6,1 plassi
iy sl e AX Jaull 3 ogasll @81 Laud s 3ysall ol §
damdl G (2 A) Ll Sby AL Jadl G (e A) Ll 2y 33

AH

Word form &l 16 Jshy pB,1 slasd!
5ypall o) DX, AX gulaadl § ssasll @31 Leud o 5ypall 03a
el o (Jadl ol Bgr AX 5 el Ciadll 4 DX e DX IAX

DX aadl § Ll Slg AX ol G Tedll gyl oups pi

Bl pymedll B0 ByL8] e o SUI B, 0pS5 Blal pBY U G
r'.}};\'_w‘ e oy Al 09ST s anle rj_.‘&i.llj rj..&'.(.i r&)l oS
.IDiv, Div

Wy b LS )Ll 0SS Ledll elsl A smy

Divide Overflow dowd)! losd

Gpi oS Y S B, Ll gle oIS IS Redll Bl 3 oladl g
o By e lax LS ) Geud de D iy WY assdl Jaudl
s Ul islby pLBl pghy Ll bl ok WL sla 3 Llax

. " Divide Overflow” ds.d (lad Egasy

BX = 0002, Ax=0005 , DX = 0000 &5 13 :Jls

DX AX ($r58) Lol Bb | ($08) Dol 7> Y
0001 0002 1 2 | DivBX
0001 0002 1 2 [ 1IDIV BX
BX = FFFEh, AX = 0005 , DX = 0000 s 13/ :JUis
DX AXT (i) el L | (rt9) el 5 a3
e 0000 . 0 [ DivBX
ooy FffE \ -2 | Idiv B x
BX = 0002h , AX = fffbh , DX = ffffh ;s 13] :JUs
DX AX ($r4e) Lol B ($58) Tomlll o)l I
AX § Guys oS ( THTffeN ) o5l v s FffTbh 301 e sis ol | DIVBX




Frff FffE

-2 | Idiv B x

BL = Ffh, AX = 00fBh :JUw

AH AL

(S re8) Lol @L’ (Sre8) Lol Ch I

FB 0

251 0|DivBL

AL § iy3p5 oS ¥ (=25 (5la) deudll o)l oY Divide overflow Idiv B L

Sign Extension of Dividend p guiill §,L3] sya0d

Bl 16 Jghy pB,0 plassiul D> 3 /1

3 BB s oSe )l 08 gy (g DXL AX Galaldl 3 oogrse psedll 055
LS s e ogas g DX dadl 0B 3s ey AX ol

DX dadl 3 0 )1 mos i DIV ¥l pladiel wis

DX Jawdl § @l S 0985 ol e IDIV Y pladinl s X

AX G bl oS ¢d l) AX Jaeudl 3 35La¥ DL Lad iy

Gl AX G @)l oS gy DX ol

:Goe

0 P ady piz g

CWD ¥l Josind U3 Joaly (DX Jadi G ffffh Pl sy pi
Juricd AH JI AL 3,Ls] aqaat) J3llys . (convert word to Double word

CBW (Convert Byte to Word) Y

7 e -1250 pudl :Js
MOV  AX , -1250

CWD ; prepare DX
MOV  BX , 7
IDIV BX

t yhall o N g3y JLl

ALl as Joalaill o1 9] 28L5 05,1 850 e s omeS)l 510 ()31 S S5 o
Bygally o831 8ol LS o3l 138 3 Jylitiy Tpdiall 80l 3 B30 iy oF Sty 2,1

e Byee § LB G Lislb LSy L ydal

Gy B L3l e sl i el 6 Bl g 3 g8 LS iy ol
Ul 3 23Sy lsa] o5 sl 8,0 85U LI 05,50 gyl ysas Ysl g Il

LA § Lsliby gl plll 8 8,BULT gl JI SUAT p3 )01 g gl s 15



Decimal Output &yl 56 N delb

Jodl 6)_‘.>| 13 « AX Jawd! b g il iﬁ:g outdec o ;IJ.:.-T LU La ‘:}3.‘..4
gl AX Janeall dlstiol iy 5 (7) LoDl Lol gt Lo g3, e AX
ol lygine Lolb) Tdandl Jygns JUly (lage dad Jo AX oY1 sgimy ) -AX

1- If AX<0

2- print a minus sign

3- Replace AX By its two’s complement
4- End-if

5- Get the digits in AX’s decimal representation

6- Convert these digits to characters and print them

PN Ly S8 3y AX ol oIS 13] > L0 ,19301 3 0 Bghaddl gty Y1 i
S poiz LoLal 3 3 )1 13a Leliyy (53l plill; 3567

7 SUly 356 7 10 e 3567 ol

6 Uy 35 i 10 o 356 pdl

5 SUly 3 10 s 35 ol
Lo 0Sly 850 JS 310 031 o Tauil] Bl o Lesislib Dpglhall UL 0 13a oy
sammme aremss § Lasocny Bl V1 iy Stack (uasll § Uiy iy USall 03 Jay (ugSins

- dw),leadl o» 0day cOuNt
count = 0
Repeat
Divide quotient by 10
Push remainder on the stack
count = count+ 1
Until quotient = 0

725 iy AX ol § 0529l 31 o» (quotient) Lewdll oy L30aa Y| Lol
3 2250 50 Loas) (uasll § Ly o5 1R, Y1 Cas py Liudy Laa3ylsa)1 3 6 35ban
AL § Leelb a5 08, S o aagg ( COUNT il

@L}J‘ ZL,{.U'J‘}&J‘ > f_Uﬁj

For count times do
Pop a digit from the stack
Convert it to a character
Output the character
End_For

: gti.”}x‘” UJ.F c.t.o).\“ 2..’.1.’ pILY ;lﬁ?l Cx.o.’ RY- ‘5153
OUTDEC  PROC
; Prints AX as a signed decimal integer



; input : AX
; Output : None

PUSH AX

PUSH BX

PUSH CX

PUSH DX

;1f AX < O

OR AX , AX

JGE @END_IF1

; Then

PUSH AX

MOV DL , '-'

MOV AH, 2

INT 21H

POP AX

NEG AX
@END IF1:

XOR CX , CX ;Get Decimal Digit

MOV BX , 10D
@QREPEAT1:

XOR DX , DX

DIV BX

PUSH DX

INC CX

OR AX , AX

JNE @QREPEAT1

;Convert Digits to characters and print them

MOV AH , 2
@PRINT LOOP:

POP DX

OR DL , 30H

INT 21H

LOOP @PRINT LOOP

POP DX

POP CX

POP BX

POP AX

RET

OUTDEC ENDP
‘:s.'s_ll G.oUJ,JI S92 6.)-“ Sl e bl Calise Cils é Ll outdec sf Y1 LUS Lisey

I bl o of ary STy OULEC sy ¥l sleatinl LSy Al U3 Gy . oY1 g p i
Sla¥lpladaal A3 iy 31 Cile G Sopase wihiyal Jlis oL Assembler
Sl Gl pwl ga Filespec wu Include Filespec 3yl 350 say Include
2l oe wadly IS ok, Assembler i ey I3 ey sl e

PIECTVRNININ{
o-Sss PROCAile ASM oliseul Cids 3 ludl OUTDEC iyl bis o5 13] Sid

.MODEL SMALL
STACK 100h



.CODE

MAIN PROC
MOV AX, 1234
CALL OUTDEC
MOV AH, 4Ch
INT 21h

MAIN ENDP

INCLUDE PROCFILE.ASM

END Main

Decimal Input & il o8 NI sel
Lol Ledll gl Gy JS) ASCHE Ggpall s pliss Lyl 6,31 5613

Total = 0

Read an ASCII Digit

Repeat
Convert character to a Binary value
Total = total* 10 + value
Read a character

Until character is a carriage return

:qule el e Doy,ledll 2k 9Sew 157 ‘;@J\ & el eSS 1] DUied
Total = 0
Read “1”
Convert “1” to 1
Total=10x0+1=1
Read “5”
Convent “5” to “5”
Total =1x10+5 =15
Read “7”
Convent “7” to 7
Total =15x 10+ 7 =157

- Ll Pl T W ol g oo e gy BlE o8 pleiindl Ll deliky
e O 5 0 o ae ¥ Uy Dpde b BB e B sl B3]

dsY CL’.&» e brall 'JJJI P IR 8s 1l G.‘,L}J,_‘.ll
Print “?”
Total = 0
Negative = False
Read a character
Case character of

o« : Negative = True
Read a character
o : Read a character
End_Case
Repeat

if character is not between “0” and “9” then
GO TO Beginning

Else
convert character to a Binary value



total =10 * total + value
End if
Read a character
Until character is a carriage return
IF negative = True then
Total = -total
End_if

INDEC PROC

; Reads a number in range -32768 to 32767
; input : None
; Output : AX = Binary equivalent Of Number

PUSH BX
PUSH CX
PUSH DX
@BEGIN: MOV AH , 2
MOV DL , '?'
INT 21H
XOR BX , BX ; total =0
XOR CX , CX
;Read A Character
MOV AH , 1
INT 21H
;Case Char of
CMP AL ,'-"
JE @MINUS
CMP AL , '+'
JE @QPLUS
JMP QREPEAT?2
@MINUS: MOV cx , 1
@PLUS: INT 21H
QREPEAT2:;If Character Between 0 AND 9
CMP AL , '0"
JINGE @NOT DIGIT
CMP AL , '9'
JNLE @NOT_DIGIT
; Convert Character To Digit
AND AX ,000FH
PUSH AX
; TOTAL = TOTAL * 10 4+ DIGIT
MOV AX , 10 ;Get 10
MUL BX ;AX = TOTAL * 10
POP BX ;RETRIEVE DIGIT
ADD BX , AX ; TOTAL = TOTAL*10+DIGIT
;Read A Character
MOV AH , 1
INT 21H
CMP AL, ODH
JNE QREPEAT?2
MOV AX , BX
OR CX , CX
JE QEXIT
NEG AX
QEXIT: POP DX
POP CX
POP BX
RET
@NOT DIGIT:

MOV AH , 2



MOV
INT
MOV
INT
JMP
INDEC ENDP

DL , ODH
21H

DL , OAH
21H
@BEGIN

psis p5 OutDec s2¥l ~o procfile. ASM Cilll 3 axsy piz sha¥l LYy oY

sla P S S el Js Oyl slady ryg Gy eyl Gdb&| LS
slas picy b yile basy AX ol 3 Colely S rfb 51,4 INDEC sl 23l
= il Byeall 8 AX Jaed 3 39>l fﬁ)—” icldhl OUTdec sf, =Y

TITLE DECIMAL: READ AND WRITE A DECIMAL NUMBER
.MODEL SMALL
.STACK 100H

.CODE
MAIN PROC
; INPUT A NUMBER
CALL INDEC
PUSH AX
;MOVE CURSOR TO NEXT LINE
MOV AH , 2
MOV DL , ODH
INT 21H
MOV DL , OAH
INT 21H
;OUTPUT A NUMBER
POP AX
CALL OUTDEC
; EXIT
MOV AH, 4CH
INT 21H
MAIN ENDP
INCLUDE PROCFILE.ASM
END MAIN

Overflow Lasdll

B e osyes ) b pBY ke Jolally Indec sl2Yl psh
ol AX ol bt Y Iy 5l r@ﬂi o b Y oosly (e
s ol p3 01 ols I3y (32767 | -32768 sall ol oY1) Lpnw

4 total sl

Anput Overflow Jso) plawd woasy ol

total el Sagaadl degdl o e TP



oy > 99999 301 Jlsol pusdudl pghy 23 Sy ULl o593
padiadl J3ol 13 Lol UL LI 10 3 9999 P ops sis plagdl
SWI Sey 32760 )1 JI 9 )1 max wis pladll was, 32769 31

U Ball e e Luayyledl sy D ps

Print “?”
Total =0
Negative = false
Read a character
case character of
: Negative = True
Read a character
cepee : Read a character
End_Case
Repeat
If character is not between “ 0 “ & “ 9 “ then
GO TO Beginning

Else
Convert character to a value
Total =10 x total
If overflow then
go to Beginning
Else
Total = total + value
If overflow then
Go To Beginning
End_If
End_If
endif

Read a character
Until character is a carriage return
If Negative = True then
Total = - total
End_if
0w glos
S e JS s amy CF/OF gLl &3Sy DX, AX pudaed! wlgise %3 /1
BX =0003h, AX =0008h oS 3] MUL BX Y /i
BX = 1000h, AX = 00ffh oS 13) MUL BX Y -

CX = FFFFh, AX=0005h ols 13/ IMULCX /.

8000h s 13 MOL word /s

word = FFFFh, AX
AX = FFEOh gls 131 MUL10h /=

T el G JS 35 am CFfOF Gyllly AX Jawdl wlgime pos /2
BL = 10h , AL = ABh S 131 MUL BL Y /i



BL = 10h , AL = ABh 45 13 TMUL BL ¥ /o
AX = 01ABh 4l 131 MUL Ah Y Iz
Bytel = Fbh , AL =02h o5 15/ IMUL Bytel ¥ /o
tolod Sgas g ol LG yolg¥) Biis wie DX, AX culad] Sligise piy /3
B x = 0002h, AX = 0007 , DX =0000h S 13 DivBX I /i
B x =0010h, AX = FFFEh, DX =0000h S 13] DivBX 3 /o
BX =0003h, AX = fffch, DX =ffffh oS 15/ IDIV BX .Y /G
BX =0003h, AX = fffch, DX =ffffh ol 15/ DivBX 31 /s
PG yelg¥l o S 3 Ul AH L AL pulaead] wligioe oy /4
DL =03h, AX =000Dh s 131 DIVBL /i

BL = Ffh, AX =FFFBh gl 13l IdivBL /o

BL

10h, AX =00ffh 48 131 DivBL /G
BL = 02h, AX =FFEOh ol 131 DivBL /s

445 r@j:n S0 AX Jawll olS 13] CWD o1 i say DX Jarall &l gisno 29 15
1ABCh /, 8ABCh /w 7E02 /i

tBI HB, Y1 Samg ALgaadl oIS 13) CBW yo¥1 305 aay AX Jorll &l gions 29 16
8oh /- 5Fh /o FOh /i

sltiel AU eNulall e JS Sl p oy Sy aosoxill daly by o0 s3> sl /7

ol axg ¥ wly Word g3l 5o C,B, A ol pisll ol

a- A=5xA-7
b- B=(A-B)*(B-10)
c- A=6-9*A
d- if A2 +B? = C? then
set cf
else
clear cf
end_if

5 SHly Outdec , Indec whsl,2l pladial (2585 polpdl 13 o ol by
el 3§ Ll

ol Gga> oo aSLIL psid INDEC slp2¥l Joumsy 53 /8

poia (65535 >y JISL paydl Il pasiiwdl Jlie gy by s /9

Llie Uly me Sleilly 3By wleldly ool Zelby gl



1. Print “.”
2. Divide 10 x M By N, getting Quotient Q & Remainder R

3. Print Q
4. Replace M By R & go to step 2

N, M ged )l 5@ INDEC o2yl plassial
(GCD) Greatest common . SY1 Jall pulill Clusy psdy by sl /11

Divide M by N, getting Quotient (1) and remainder R
IfR =0, stop N is the GCD of M and N
If R <>0, Replace M by N by R and Repeat step 1

\YY
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Glall gl §uby wldganll
Arrays and addressing Modes
NEIN[JEN PSR Misd clogare 3 lball o) i bkl Gaa

Ul oda §s OOl sas Gluw wlpiill (o v Ly oSy Ul 0da § ooasw 3oL
Sghos § byl ods xpaadl Ll ! 124 IS o Jalailly poy raliyy LS canay
s gl rl.:.&.\“_..;l.: Bghall &= Joolddl Sy Ay bl odgmy OB sas g o0olie sas
G os S g gl Sl gl bogill bl 5 Gskall polis e oS JUby
Lplll Ldoall sly2ly i 0o giall s

Sy L Byiall blsY (o @8 Wil wlgtall gy ThS pdgie Jalll 32§
Cshall Gy Ugb s Op 8 palpll § Gskall ol LbL L plisis

One - Dimensional Arrays aslgll sasdl ol wildganll

A sa Osiall pol oS BB 5T g5 sl 5T Words Jex i Bytes Uyp> os 8)le
MSG el Gyyadl oo Cshas iyl Sisd Cghall Cipws BiS e Wlo Lo 35,
g_é_)‘ﬂl r o e e

MSG DB “ABCDFE”
1Sa5 MSG[2]= (B) 5 MSG[1]= A 5y, ot us

iy il rw’” 5 A r.ub (BJSLB.Hé O Jade yeie (S) bl g Goshan iyl

D S
A bDw  10,20,30,40,50,60
@!@lﬁLWOrd WS e Sl Gl S Wl 5 4 Oghos iy D el G

Al5] =50 5 A[4] =40 5 A[3]=30 5 A[2]=20 5A[1]=10

Ib» sa>5 iyy Base Address of the array s shaall g.at..,ill Oledl Gghall Olgie o
Oyl 3a A Cgiaall BBV glyie oIS 3] Nied SN JI gelindl bens sis plyial
L QW Il e skall S5 (eS; 02000

S yinad) ﬁléﬂéal,;ﬁﬂ! do) 4 dogd S0 olgaadl
10 0200h A
20 0202h A+ 2h
30 0204h A+ 4h
40 0206h A + 6h




| 50 0208h | A +8h |
DUP (Duplicate) 54l

OS2y WSVl L@l s LS 33D olal e sam Cghas oyl DUP B3I paiiay
Bygall Sle

Repeat_Count Dup (value)
;S Repeat_count Ssle @bl oo oas value Ll Sk Dup S5l st

GAMMA DW 100 Dup (0)
Word e 3l yoie §S yoie 100 Je syime GAMMA ouly Ggiow s piy Lo
AT JlaSy polall JS 3 0 Dolal b asg

DELTA DB 60 Dup (?)
i &35 p2e3 BYte 3> jaie 60 oo 09Si Delta pul Gghos iy ol us
LI Byl e ayyes aie Slldg line olsiadl wis 8,511 wligize o b

Line DB 5,4,3DUP(2,3DUP(0),1) S Gyl Sl
Line DB 5,4,2,0001,20,0,0,1,2,0,0,0,1 iyl Gy

idgiall wolis cﬁlq.o
JsYl oiall Glstie gy Gsioall wlo¥l plyiadl oo Tkl 5,511 3 Gstall ouyss Tow
2 03y Byte «uls BL Ggrwall ywole ey Jo owing SUI aiadl olge osSog
2 4+ ol plgall s SLI skl plsis osSy Word wsls 1) Ll 1o+ el
Byte e 5,be ,olill @slS 31 S =1 jisiall yaie dob » S wslS 3] Lyesy 13Sa
el Olaall ga N siall pladie 0pSy (WOd os Bl joliall ils B3] S =24
A+ g N ol olsie 48 055 le Coall A Gyinll s (N-1)%S + il
(N-1)S
W DW 100 Dup (?) ¢u> W Cgiall 3 25 3y5 10 3, ompaiall Joiinl :Jbs
J>Ji
W+ (10-1) *2= W+9Xx2 =W +18 s sl ol glss

W+(25-1)¥2= W+24Xx2 =W +48 s 25 aiall olsicy

o bl 05 Jully
MOV AX, W+ 18
XCHC Ax,W+48
MOV W+ 18, AX



prema ool Lol 3] W LS Gghall polis o Jolll plins wlinbidl o L

LS Ll Jols ;olial LhLal pliss LSk yoie Nosse 4 g3l A Osiall olis

T Ay ,yleI
Sum =0
M=0
Repeat
Sum = sum + A [M]
M=M+1

Untl M = N
ey ame p5ge il by Ggiall olis gw il Bkl pliss W3 Jady
Ll Dgall Gk puedsty JUIl spall § pgiie 2y LAl J30 0y S wiad

oadiadl

ADDRESSING MODES &5 gia)! blosi

Lalise bLol oo Cai@b Lolas 08y Dgindl ik oo ﬂm Mo lres ﬁgﬁulawb
Ry Byl
Register Mode <! bos /1

Jio Bgall el ani pladinl iy 4y
MOV Ax,B
Immediate Mode _BsJl hosll /2

o dlbuey cnlgill plainl o5 4y
MOV Ax,5
Bl bl o i 5 Jslelly Register sl o assis i AX Josldl Lia
Immediate
Direct Mode &1 heddl /3

Ax, Words MOV i wipasll axi Joldl 08 Lixs
Spile dicgeme o8 B3yl Words oldl oo

I Y E e sl g @yl bl dnyl s

.Register Indirect Mode sl Wl il ?l.s.ssw}lb Lol bas /4
lia Jeg BP 5 DI 5 BX 5i SI wdlawdl axi 3 glbll 5,811 plsis sass Us pi
e Y el sy gy bl slbll plyall PoOINter ya%s & el i

[Register]
‘é_J! =iy BP Jawdly DS Lyl phie U3l pslal g‘)_w.u DI, SI, BX &l

SS uaSll pbis S5-I ol



:Jbo
ol 1234h 501 e sgims wULl 3 0100h olgall 3 Zslly SI = 0100h ols 13]
I
MOV AX, [S]]

g Basasll el 3 p5 DS: 0100 glgiall wassy S| Jadl s 100N Zegdll A i
P b mbll ey AX=1234h ) AX Jaadl § Lpmsgy (12340 31 plyial 23

MOV AX, Sl
AX Jawdl 3 0100h @31 wos psiz S35
:Jbo
chie & LW pll 595 3,81 oly DI =3000h, SI =2000h, BX = 1000h ¢ s !
3y 20FEh p3J1 s>y 2000h 4»3¥ 35 1BACH @)1 sxy 10000 axf¥f G Ul
. Data Segment «Ulul abis § o3l >Vl o ey> 031Dh &)1 say 30000 >3yl
UL o Al iy 31 sanll xdgs s oBol Loly V1 0o Ui s
MOV CX, [S] - & MOV BX, [BX] -
INC [DI] — = ADD [SI] [DI] - » MOV BX, [AX] —>
1l
BX Jawdl 3 1BACh (3JI a3y w5z MOV BX, [BX] - i
CX Jawdl § 20FEh p3J1 x5 gz MOV CX, [SI] -
By3le il Dyl 3 AX Jawdl sladiul oSe Y > -MOV BX, [AX] =
axly pel BSIAIG opeie wlisioe o oS Y > ADD [DI], [SI]] -
il oot 30000 a3l 3 5SIM1 whigime I axly p)1 mex o INC O [DI] /s
so9>sll 031Eh
o8 Bl AX Jawdl § W Gghaall Syl polial] mazg psy by 00 32 sl :Jbio
w DWW 10,20,30,40,50,60,70,80,90,100
t
Belyd i Al S 3 D sy b o Dedlll mogy p33eS S| el plasanl gk
LS SI dadl JI (WOrd =llS o8 85l Sghall jpolis oY) 2 @) max (3 yaiall

XOR AX, AX

LEA SI, W

MOV CX, 10
ADDNOS :

ADD AX, [SI]



ADD SI,2
LOOP ADDNOS

wllS paie N Gs 098 Bshas (uSny pgiy $¥ly REVERSE  cawn slp2] sl :JUs
(13Say 23U Gl aiall me Sl Y me JgY1 peiall pass, 35 ) Words

P e S 3y o N2 Ll LS5 pin Osiall polis s 0 NoolS 130 sl

s Joanly DL Jacdl 4] ety SWIy ST dodl ] e Laasl upais Jlogiul

soie 3l e DI ocudly Ggiall G yuie Jol Jl e S dawdl Jax con

orbs S dacudl Ul 2 @Bt meay dllly DI, SE galadl Sugas Jos i Wl S50

(Words wblS o Ggall polis oY i) DI dadl s 2 43

REVERSE PROC

i Sgios yolie uSs

; Inputs : ST Gghaall Y olse JI udo

; BX Bshall yolie sas

; Outputs : SI wSe amy Ostall JI e

Push AX
Push BX
Push CX
Push ST
Push DI

i DL yais o I gy

Mov DI , SI

Mov Cx , Bx ; Cx = n

Dec BX ; Bx = n - S

SHL BX , 1

ADD DI , Bx ; DI = SI + 2 (n - 1)

ShR Cx , 1 ; Cx = n/2
XCHG_Loop:

Mov AX , [SI]

XCHC AX , [DI]

Mov [SI], AX

ADD ST ,2

Sub DI , 2

Loop XCHg_ Loop

Pop DI

Pop ST

Pop CX

Pop BX

Pop AX

RET
REVERSE ENDP

Indexed and Based Addressing modes duwlw¥lg duw ygall 45 giall bles] /5

0395 oy Jaeull wlogiso) Displacement is3l cows oo DBL3| pn LYl oda 4
AyS p5 e o8 Ble A s LI ol Yl
A Ji gl Y 4B -



2 Jio b Led -
boidl 1as a3ly A +2 Js,lsl il s JI BlYL il Y L -

i [ [ W [ PR
[ Register +Displacement ]
[ Displacement + Register ]
[ Register ] +Displacement
Displacement + [ Register ]
Displacement [ Register ]

SI 51 BX @il axf plasiinl 3 3DI 5 S| 5 BP 5 BX whlanadl anl 0552 ol i Joanad
i SS Jacudl ol BP Jaudl pladiiul o5 13] L Sl abill JI ey DS Jadl b DI o
ll il ]

13 Indexed —; buill sow iy Based o buill cows BP Joudl 51 BX ol pladiul o5 13]
DI Jodt 51 SI o pladiul 3
P51 4 BX ol oy Word Array (ol oo Ggias 002 5)le Wil 1S 13] bl 13g) JUsS

AX Jaadl G W + 4 o15aally 58131 3 w5 sll paiall mdgy psiy JUII 031 00 ¢
MOV AX, W [BX]
L0l el $oF U1y BT el aaly oY BUS oSy cDshall § W paiall ga 13y
MOV AX,[W +BX]
MOV AX,[BX+W]

MOV AX,W +[BX]
MOV AX,[BX]+w

o= sl Word Array Jeadl oo W Gsios Gilay olyie de Sgima S| dadl ol 05,581 a1 Jliss

PAX Jaadl W 2 olsially sl SUI paiall wlgize mdss psiy DI el
MOV AX,[Sl+2]
MOV AX,[2+SI]
MOV AX,2+[SI]
MOV AX,[SI]+2
MOV AX,2[SI]

JUe
Sl 3 W Ggiall polis mony psie goby 00 o2 (il gl 5 Sasins) ]
w DW 10,20,30,40,50,60,70,80,90,100 :yls 131 AX

1
XOR AX , AX
XOR BX , BX
MOV CX , 10
ADDNOS:
ADD AX , w [ BX ]



ADD BX , 2
LOOP ADDNOS

wlalS 4y Goiall of e JUII paiall Jyoill S| Jaal) ¥ 31 Bl
Words
JUo

D Sl el e G yme Alphar il ol (o 38
ALPHA DW  0123h, 0456h, 0789h, Oabcdh
i>13¥1 3 1084h (3,1 Ly 5,51301 oy SI=4,DI=1 BX =2 : LI mdll Ly il ol

LI Yl e JS G 4

a. MOV AX,[ALPHA +BX]
b. MOV BX,[BX+2]
c. MOV CX, ALPHA[SI]
d. MOV AX,-2[SI]
e. MOV BX,[ALPHA +3+DI]
f. MOV AX,[BX]2
g.  ADD BX,[ALPHA + AX]
1
Jonll 3 Lgnzg 5 )1 gl il 3Y ol gse Il
0456h APLPHA +2 A
2BACh 2+2=4 B
0789h ALPHA + 4 C
1084h 2 +4=2 D
07890 ALPHA + 3 + 1 E
g i diphy gt yaall | F
s AX Joreadl pladil ey ¥ G

:LABEL 3las¥ls PTR Jolall
£l oo Oblall 03K Wb paill s 0o UsSy of e U Gulaladl of e L L)S3
oty porall pgiy wnl pdy 0o B)le Jaladl oS 131y . WORD gl ¢ 5f Byte 3,1
o Bl a1 e JWI JELE ol 501w Jobedl g Wi S bl g5 e

. WORD ¢35l o0 yuiio

MOV AX,1
Byte §,> i 4l Jo I

MOV AL,1



S Y o Jolll oS Y oS
MOV [BX], 1

. Byte )l word ga Ja G b pogiadl oY by
P pasins Byte gall oo 4l Jo ol ooiss i

MOV BYTE PTR [BX],1
P pasins WORD goil o &1 e el cn3ss iy

MOV WORD PTR [BX],1

“T" B, MSG e il Q dﬁ” Gyl Juginl G
1
: .g;ﬁl iy JhJ|

Register indirect mode  «all pladinly ydle il Lgiall b plasiuly

LEA SI, Msg
MOV BYTE PTR [SI], ‘T’

Index Mod  iuygill Lyl pladinl :duslll diy bl

XOR S, S
MOV mSG[SI], T

> e 08 Ble MSg ol > PTR (bladl sl Us y9p0 b

D aide iy SuleY PTR plasdinl
2 bWl Lually U8 e P ki s soleY PTR rl;.&s.dl Sy
Type PTR Address_Expression
DW i DB » Address_Expression s Dword ;i WORD i Byte » Type cus>
DD i
P A Gl Lpad olS 13] Sl

DOLLARS DB 1Ah
CENTS DB 52h

AH Jaudl § Cents ually AL Jaudi § Dollars piill wlygise sy syl 13]
KIR) CAEL.UQJ RENT J.oi rb).»wb

MOV AX , DOLLARS ; ILLEGAL
LS sale] oSe o8Iy Word ,le gogiall iy Byte e 8yle ool ol G

LI 5yl e
MOV AX ,word PTR DOLLARS ; AL=DOLLARS , AH =Cents



:LABEL  Jolall

DY pladinl oSy Wb LABEL Julall plasiuly i pls¥l Cdinl Al Jo oS

:uJL“JI
MONEY LABEL WORD
DOLLARS DB 1Ah
CENTS DB 52h

MOV

Ax , Money

MOV AL , DOLLARS
MOV AH , CENTS

.DATA

Cl
Cc2

bumo JUl oY1 sy JUlly . Byte sl o winiis oe 5k CENTS

A ey el e

DW 1234H
LABEL BYTE
DW 5678H
LABEL WORD
DB 9AH
DB 0BCH
P S sl (e elsdl 0S5
Ygird) LI byl oI 25 )
% g . MOV AX , B 1
78h MOV AH , B 2
<
OBC9Ah MOV CX, C 3
<
5678h MOV BX , WORD PTR B 4
<
9Ah MOV DL, BYTE PTRC 5
<
0BC9AH MOV AX , WORD PTR C1 6
o

Segment Override ctaall valas

DI 5 Sl 3 BX wdlaeull paxis Registers ol pladiuvly il il Sgiadl bl 3

phie G ool sl el sia phaiiel (Sey DS ULl skl Sl 3 Dgial

MOV AX

P S sl e sy BT

Segment_Register : [ Pointer_Register]

, ES:[SI]

S St



Dbl oda jaindy AX Jawdl JI SIisYly ES aball 3 55101 § wlladl Jad ok
é%}ag&ymuwlﬁﬁ»dﬁlwéc&hwﬁsiémbb“ga,sbbmé

3,513l

:Accessing the Stack wasll JI Jgwdll
oSl akis no ablall dl3y SS bl Jaws as padien BP O faull ol L,83

:JGs

sy oSl CX, B X, AX edladl G oasll § wbls el ol wlsime Juf

owasdd c_‘_vl.oj])uo RS 090

1
MOV BP , SP
MOV AX , [BP]
MOV BX . [BP + 2]
MOV CX , [BP +4]

P TRy I S O P

b 2y GyBI e o] La sy L Oghos wlhigise Gyl Saee b lla
Select Sort ,Lax¥L sl

S il e 3y gaie N4 Oshas )

oiall poe dlainl @3y AN] JIAL] oo poliall 3 S paiall ol ;“gfsl 5,1
N -1 g1 os selal o plisie JUWLy AN]

el pds AIN-1] I ALL] oo polial 3 SV ol sl d0U 8
N -2 JI 1 os yobial s plisie JUWLy AN-1] aisl

ol ma dllagal ps A[2] JI A 1] oo poliall 3 STl poiall aagl (N -1 8
calaiST 05 s il Ldas ()9S5 agyy A[1]

u-g-’ﬂ‘ wle ‘;’L\” dﬁé).” c;b.»wj

5 4 3 2 1 sl

7 40 16 5 21 g YT @bl

40 7 16 5 21 RIS NY




40 21 16 5 7 FIRIE IR

40 21 16 5 7 PRI

:S?JL“J‘ Il e Ly yleadl 0585y
i =N
For N - 1 Times Do
Find the position K of the Largest elementamong A[1] .. A [I]
SWAP A[K] and A[1]
I :=1-1
End_For

B

SELECT PROC
;SORTS A BYTE ARRAY BY THE SELECTSORT METHOD
; INPUTS:SI= ARRAY OFFSET ADDRESS

; BX=NUMBER OF ELEMENTS
;OUTPUTS : ST=OFFSET OF SORTED ARRAY
;USES : SWAP
PUSH BX
PUSH CX
PUSH DX
PUSH ST
DEC BX
JE END_SORT
MOV DX , SI

SORT LOOP:

MOV ST , DX

MOV CX , BX

MOV DI , SI

MOV AL , [DI]
FIND BIG:

INC ST

CMP [ST], AL

JNG NEXT

MOV DI , SI

MOV AL , [DI]

NEXT :

LOOP FIND BIG
CALL SWAP

DEC BX

JNE SORT LOOP

END_ SORT:

PUSH ST

PUSH DX

PUSH CX

PUSH BX




SELECT ENDP

SWAP PROC
; INPUT: SI=ONE ELEMENT
; DI=OTHER ELEMENT
; OUTPUT : EXCHANGED ELEMENTS
PUSH AX
MOV AL , [SI]
XCHG AL , [DI]
MOV [SI] , AL
POP AX
RET
SWAP ENDP

olie saey Sl Jadl § Gsiall Liod 3 Y olsis sl SELECT sl 2yl Juiien
CBX dadl 3N Gsiall
A Osiall jolis il pasll palpl mo LI @ULI pladiul byl 4525 oSay

TITLE SORT: SELECT SORT PROGRAM
.MODEL SMALL

.STACK 100H
.DATA
A DB 5, 2,1, 3,4
.CODE
MAIN PROC
MOV AX , @DATA
MOV DS , AX
LEA ST , A
CALL SELECT
;dos exit
MOV AH, 4CH
INT 21H
MAIN ENDP
INCLUDE PROCFILE.ASM
END MAIN

el Jihds p s o JUWI sl Je Debug goby plasioly pobydl Lyas oSy
Sl sl e sl Ll olyie I

-GC

AX=100D BX=0005 CX=0049 DX=0000 SP=0100 Bp=0000 SI=0004 DI=0000
DS=100D ES=0FF9 SS=100E CS=1009 IP=000C NV UP El PL NZ NA PO NC
1009:000C E80400 CALL 0013

J}La.“ ubon 0o il r,u ;|ﬁ?| slad Ju8



-D438

100D:0000 05 02 01 03- 04

sl ¥l sleaiul o3y 0¥l

“GF

AX=1002 BX=0005 CX=0049 DX=0000 SP=0100 Bp=0000 SI1=0004 DI=0005
DS=100D ES=0FF9 SS=100E CS=1009 IP=000F NV UP El PL ZR NA PE NC
1009:000F B44C MOV AH, 4C

55 s Sghall wligizs ool il i oY

-D48

100D:0000 01 02 03 04- 05

somaad) 99 Cdgiall

fBy el o3, wasdy eis JS e obBIl pL Gghas 08 Ble guaedl 3 Csiall
8 3, sadlly 1 3, iy il yaiadl 3o B [11] yaiall 055 s sud

cdsrall (3dS daisS

0y gy J}O.c.u )..oL\G YR R J—""j o E 5)L).= d}‘l«ao Y '5)L).= BJSL')JI oY
Oedadl 93 Oshall ouyaal iy amgs D S5y el
Row Major Order Ciw_Jiw .1
3Say S il Byios 4lS Jp¥1 Ciall ouyao KANEN
Column Major Order sges _Jsges .2
350y S gl Losgto 415 Y1 ssaddl cu3ds i s
40330520510 J.al.'um 4.)35.5.0.9? 4 9 d}o.o.a 3 4 B J}Oaa.o Lu.).‘ ()15 IR dtlon

Ciall 3120, \\+ 100,90 5 Wl ol 3 80 70 60 50 5 Jy¥I Cisll

.eJa

S il e o o Bie 3 Cshall (uya i a8
B DW 10,20,30,40

Dw 50,60,70, 80
Dw 90, 100, 110, 120
:L“Al.“dl Pl Je oges—oges Bige 3 iS5 OSeyy
B Dw 10,50,90
Dw 20,60, 100



Dw 30, 60, 110
Dw 40, 80 , 120

OSer meadl Wy L e o Bpe 3 Cshall Ciopy pei LAl eyl ol s
Ciall polis wolS 3] Cho_che Upb Jab cn> Sl gpn odiphll o e Joladl
&= doldll Ol 3] osas osas b i LS oouse A>3 L Joladl Pz RENP
RERRE Ny iz dS sgeall

Ll ame Joslall Bolely Ll wllll Gonl § Oshall mo Jobaill wis 0l Y LS,
O 5 1] Bagas elbal wasin Yy ouidlll § Gshall oy Apb lusl o G
S8 dges Bigo e Lelf Sy ho e S50 3 Sshall

s yposad] (laie dyasd

Oy Co o Bjpe 43S p5 5 Lly vpee Ny o Moo A Ggiall ol s
ole oy W 3 S=1 ol baY ) eoasly eis i Dghll @ULIN sae 52 S
Olge s ogdbll L Word e 3)le olis oop»s Ul 3 S=2 5 Byte s 5)ke
AL ] ol
owiyb e olgall saasiy psiie
| pdy iall 3 jeis gl olSe sl 1
ol S G phy el Ol sl 2
A plgadl § oagss pi dgY Gl G sl
yoie N o o JS 3 yoladl sas oYy
A+ s*N plyal § agpds iy S Gall Y1 yeainl
A+2* N*S Olgall § igyas piy Ul Call 3 JsYl il
A+ (1-1)N*S Olgall & a1 Chall 3 Yl il
LW Behadl oY
) ) samall chall Ly olsis o (J-1)F S aam oS § 4O faw | by il
ATl il plgs paay D oy (Ghall § paiall 1ig) Ll ol sas g0 (-1
P o o By e oyl Ggiall ]
A+ (i -1)xNxs+(j-1)xs

A paidll olgis of s DLl Dbl G oges oges Bype 3 Sshall ou3a5 5 I3
» [1]]

A+ (j-D)xMxS + (I-1)xs
:JUs



@_@BJyégjxawNjwMgséf%AJMI
|3, Chall Ll olgis Se 1
Jphy ssenll Dby olyie a2
gl
» | pdy Gall Lly olye ol aa oWl § Gwbal 1
A+ (I-1)+NxS
2y gl Ll olpe of w2 Pl G gubil 2
A+ (j-1)xS
Orygie Gppeis O wLLE e U Cie 3 el 0 Lpd oY .3
N xS SR Oy 3

:based - indexed  w pgill Suelll &giall baoo

Eoare 08 e g Jobaall Y olyie oS bedl a3
( BP 5 BX) saslill Jowws wlhyise .1

(Dl 5 Sly Logdll Joww wlhgise .2

il LB olgis e Lylasl 3

4

(o 5 gy DaBY ol olys Lylasl

DS Jowdl soxdl CE.ZJ.I 3 s ey BX sl ri.:.&:ui ¢ 13
SS ol soxdll CE.ZJ.I 3 s gesy BP O Jaudl ri.:.&:ui ¢ 13
Jto Gipb oo L Jolall TS

Variable [ Base Register ][ index_Req]
[ Base_Reg + index_Reg + VAR + const]
VAR [ Base_Reg + index_Reg + Const]
Const [ Base_Reg + Index + Var]

PR

Llinl Jolall RS sis olial a5y
SIdacdl ol 2 gl a BX Jacdl wlygioe wilS B LS uiie W of 005580 s
3 WHE olywl 2is 55101 wligime ads psk AT 0 jpmy JUI L0314 B0 s ssing

AX ol

MOV AX , W [BX][SI]
MOV AX , W [ BX+ SI|
MOV AX,[W +BX + SI]
MOV AX,[BX+SI]W



Geandl wld wlghall o Joludl e Sole badll faa pladdnl ol
Bjj_..o 3 O3> words (= SJL).G J..ol.\c “ ouesl 7 9 d}d..a 5 4 A J}La-o :Jls
1 ;gﬁg pse gely 0s s3> Based -Indexed Lyl bos losiss Gl e o
Olyall G sy Wl all § eie Jf -y z el
A+ (3-1)x7x2 =A+2x7x2 =A +28
MOV Bx, 28
XOR S1,SI
MOV Cx,7
CLEAR : MOV A[Bx][SI],0

ADD SI ,2
LOOP CLEAR

Oyl & iy mll sgeddl 3 ais Jol -
A+ (4-1)x2 =A+3x2 =A +6

29l sgandl 8 Oyl upais US O (Y X V) pois V8 028 a2y
MOV SI, 6
XOR BX ,BX
MOV Cx,5
CLEAR MOV A[Bx][SI],0
ADD BX ,14
LOOP CLEAR

: XLAT 0¥

033 383) XLAT 031 23l gy 5,5 5y30 00 wlldl Jogad plisd wliphdll Gan §
Sy AL Jadl wlgize (pad gl s Jgax § Bosse 5,30 Byte Jagail (@bl
SV Y psiy Jaall Lilad BY olyie e BX Jadl

oslbll poiadl plyis nasdl BX Jaedl JI AL Jawdl clgise e 1

AL Jaudl 3 olyiall I3 xie 5SIM1 whgise ady .2

313.0
ASCIl 58Il dlssiwl sqpy Fhog Oh g iy (3, 4 AL ol ol us |

(. ‘B &l 420 L Ochy 36h _ 6h Jlsgul sy Sdsy Ll

TABLE DB 30h, 31h,32h, 33h, 34,35h, 36h, 37h, 38h, 39h
DB 41h, 42h , 43h, 44h, 45h, 46h

(T piJl Il Ch w3l yyss s SMoy Le¥l plasinl piy 3 sy
Mov AL , och



LEA BX, TABLE
XLAT

ielby (Jganr oo 31 Gy Gyadl Jlagivl) osase Jlo, uass psk C.ajll bl

s WLl Lelby (3 dgax pladial) a1 8 DLl Sobainl 43

TITLE secret message

.MODEL SMALL

.STACK 100H
.DATA
CODE_KEY DB 65 DUP (
DB 37 DUP (' ")
DECODE _KEY DB 65 DUP ('
DB 37 DUP (' ')
CODED DB 80 DUP ('S'")
PROMPT DB 'ENTER A MESSAGE
CRLF DB ODH , OAH , 'S$'
.CODE
MAIN PROC
; 1nitialize DS
MOV AX, @DATA
MOV DS, AX
;print user prompt
LEA DX, PROMPT
MOV AH, 09H
INT 21H
; READ AND ENCODE MESSAGE
MOV AH , 1
LEA BX , CODE KEY
LEA DI , CODED
WHILE :
INT 21H
CMP AL , ODH
JE END WHILE
XLAT
MOV [DI],AL
INC DI
JMP WHILE
END WHILE:
; GOTO NEW LINE
MOV AH , 9
LEA DX , CRLF
INT 21H
; PRINT ENCODED MESSAGE
LEA DX, CODED
INT 21H
; GOTO NEW LINE
LEA DX, CRLF
INT 21H

;DCODE MESSAGE AND PRINT IT

4

ODH

OAH

4

5 Wl

' '), "XQPOGHZBCADEIJUVEFMNKLRSTWY '

'), "JHIKLQEFMNTURSDCBVWXOPYAZG'

'S'



MOV
LEA
LEA
WHILE2:
MOV
CMP
JE
XLAT
MOV
INT
INC
JMP
END WHILEZ:

AH
BX
ST

AL
AL

, 2

, DECODE KEY

, CODED

, [ST]
,l$l

END WHILEZ2

DL

21H

ST

, AL

WHILEZ2

;return to DOS
MOV AH, 4CH

INT 21H

MAIN ENDP

END MAIN

a- MOV DI, [SI]
c- ADD AX, [SI]

e- LEA BX ,Beta [BX]

g- ADD BH , [BL]

c- MOV AX, [BX + DI + beta]

A DW 1,23

B DB 456
C LABEL word
Msg DB ‘ABC’

R3]

A

0500 w31 o ssime AX Janadl
1000 31 s sgme BX ol

1500h rs)l S S

2000h rs)l S S
0100h féjli &= Sg>s 1000h  ¢lgiall
0150h ré‘,li F& sy 1500 (gl
0200h ré‘,li &5 sgs 2000 olgal
0400h ré‘,li &= sgs 3000 olgal
3000h ré‘,li S5 Sgs 4000 olgal

se 5,1l
se 5,1l
e 5,514
se 5,1l
os 5,51

1000h L=3Y1 sie os>9e Word i Beta sl

wolS o) LW sl o JS G Lelids i I Ly assll DB olsis may

b- MOV DI, [DI]
d- SUB BX, , [DI]
f- ADD, SI], [DI]
h- ADD, AH, [SI]

S Gyl sl 13) .2



o

w23 e WU Y o 6T L C il Y e ssise BX Jadl ol 029
CJ}‘“«J‘ doedl 3 Lgrsy P S?:dl Loyl

a- MOV AH, BYTE PTR A

b- MOV AX, word PTR B

c- MOV AX,C

d- MOV AX, Msg
e- MOV AH,BYTE PTR C

Pop 5 push lsY pains V) gﬂp pLill BP Jadl paiul 3
oy oSl G puilen Jol Lad Jowinl i

Usall ady iy @y STARR il J| (uasll § Jox 5 Jyl il [
liSa3 ST_ARR+2 glsidl § 4lil LSy ST_ARR pglgiall § (waSll b ag2sl
o pais o gz B oy word sl e jolis 100 o ssize A Lalas] gdshas Uy 4
Byte ¢l
e AL Gl ) 8l 4 JUI ol Gghall 0o jais JS 3 xd /i
el A[L0] ¥ paiadl 3 sy poliall JS) (13Say A[L+ 1] L
Al1] sy
A Ogiall 300 @)1 e sgias Gl oball sas DX Jandl @ ps [o
Pool AL G ey ol ‘E Gl 33 S dorodl § o e,y 4 B Gsrall of (a1 [ >
of Jsaadl G 3 1 )1 no BT Gyl Ayl G a2y
g oyl 1,0 p3, saiall Y Olyie gyl pslr ¥ly FINA_ owy o) ST 5
Juiiol ¥l pyiy Cio o Bype G0 Jedl 00 Sshas 3 g3, osedlly |3, il
i olsiey CX ol G N sase¥l saey BX Jadl G0 paslly AX gl 31 il
DX gl 3 paiall Y ol slayl Ggkall psty . DX Jadl 3 Gsrall dilad
1alsl pol
sy Gyl o Bgics iy el sk Y| BUBBLE awy siya| %S oslbll 6
hY olsie Ll sl psde Bubble Sort .l Ligpall sl eyylss pladil
CBX dadl § elall sy SIJadl § Gl
Logipy b2 anly 4B Jo Lyisally p6,31 o Alule JBoY pudiall ljey ooy poby oSl
5 s Srall ol Lelby o8 2l an Bubble s> slay o3 . Lid a>ly BLANK #13
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ATIT<A[I-1] ols 130 Afj-1] o A[J] dasiel N J1 2 050 J yslial ST (IR NV
N 3, ol § i ST mody Lleddl odgy pie
AJ]I<A[JI-1] o8 |31A[i-1]@A[J]J.>.,wN-1312wJﬁw Al 8,

N-1 3, olsll 3 jois ST mdy Gl olgr gl

A[L]3A[2] gopaindl daginl A[2]<AT[1] ols 131 :N-1 3,

: JU Gyl 230 7
CLASS
DB ‘Ali ‘ ,67,54,9.,8,31
DB ‘HASSAN  * ,30,50,59 42,53
DB ‘AHMED  * ,65,73,85,18,90

ETIEY A R (RREX Pl >

e sad) e wBbai¥l 3 Lgpal 1 byl begisy QI pol Aslby pgh polin i
o psd Ll 3 Lo b L aie 100 4 Gghas e bl gebn ST 8
SGsiall sy G JS B3 am gelpll psh (G Sy By JBoY pasildl diges
ESC flis o bidll sis gobpdl padiadl ljey psie 2l wny e 4y

sdwaisl) JUe

?A
A
?D
AD
?B
ABD
7a
ABDa
?<esc>

3 BX Jowdl whygise Lol XLATAJMrguq s¥ly PRINTHEX ows sly>] st .9
CH I E A Y S PR A W rié) B[ESY r;.&:wdl Jgwe sVl Oy e Dulawdl 3,5l
sl sty p3 a5 AL ¥l G anlsy wwd iy IN_HEX <2 pladinly i3

Ul Ly bl g ) delb PRINTHEX
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String Instructions Juswdl as  Joladl! J.o!j

i dobit LD ple LSy pogaill me el I elsdl Jglim s3adl e
oo el A el e egeras Lpd JUlly Sgpadl oo Cghas 4l e ool
Sb LA alsl L) b Aol wlsiall sl

olS.lolS.oo.oua.’»jiZJL.o'C*d

Mwéldsjiwdybcwl

Médﬁi O3

Lol 330,01 0o s 15,0
Dl bl padins gl olgY o Aegana i oS wllad! oda s
ol o Legere LUS QUbm Dbl oda oS0y Ll sl G Al Lalisd
Loo b anly ol L Loy P ol 0Say pogailly iols ol pladinl Ul 3y

il Bloly posgaill polgl pladiinl Jax

:DF slos¥l G ww

Pl 31 olas¥l sa, 52y Control Flags pS>all gle i g oYl Gy
o= bl sis DI SI el pladinl oy G pogaill olgl oo deladl 4
0l a Jj Ll g dme Joldl Ll gl &= Jolill oliy b ﬂt@j ooyl
pim Jslaill 0L JLidly paidl 3 Gy Jgl - JI e SIgi DI Jadl Jas Ul
é' t’BJ'H (:.43 r.\”_: JJl ol &,33 L“,’.JL.&..” d)é.” JIM Ml | ub}?}w D.)L:Ja

.DF Gl
Ll ase g paldl e Jobadl of WD Jas Gl 31 BN sy 5 13

P phadanly oYl G 3 ke Pl sy g
CLD ; clear Direction flag
P phdal Gpdl 31 B my piy
STD ; set Direction flag



:Moving String  dudew 5

S Gl L ol 13
Stringl DB ‘Hello’
String2 DB 5Dup (?)

sy bode Bole @y iy JUI gaidl G Y Gadl e B Jas Lol
bl Gl geo e ol Al e
wlagise  Ji) )Jalrﬁﬁ_q el 9o fﬁ 23 MOVSB )Jm iy
wlogime s pin Yy ESIDI glyiall § 881301 JI DSISI glyiall 3 8,813
OIS 1] s>l DESI gulaadl wlgims 55k LSslagisl pa Gyl J& an . jaall
o JU G ()b s oSy 23 e JUaSy 0 B e sy oSVl G
P S ki (dlede
MOV AX , @DATA
MOV DS, AX
MOV ES, AX
LEA SI , Stringl
LEA DI , String?2
CLD

MOVSB
MOVSB

-»‘j cﬁj é SJSDJI J u.ucﬁ}a & J.al.*.'t'.v“ Uﬁbﬁ'.’)oi in 9o MOVSB Jﬂl Bracsl

:REP_ 40!
e pdy i Gyl e sae Jily ki Sasly BB ae MOVSB Y1 el
sy CX Jadl 3 (MOVSB oY1 345 ,S5 oas ) Lo Joladdl oslball gyl
PSS i D

REP MOVSB
picz 8y0 JS any CX wlygizs (adliy .olpll o N sae MOVSB 531 s iy g

S Gl JU DS oS JUby CX=0 L pess 5> MOVSB ¥l i Lgd

5,90l
CLD
LEA SI , Stringl
LEA DI , String2
MOV  CX, 5
REP MOVSB



:JGe

Syp-my oSy Sting 2 ywsll JI SUINGL piill sy psiy gobp 00 s3> ST
S

Jal

ot DIy (i Gy ) Y il Lle JI el I dadl e
G 3V P pdsn) SIopeiis 3w o5 Oyl sy U il Dl
Sz ol phw Ol di> 0y JS a0 25 DI b wp o s Yy (ool

1 o ol w02y MOVSB oY1 i o 1 laie
LEA SI, Stringl + 4

LEA DI, String2
STD
MOV CX, 5
MOVE:
MOVSB
ADD DI , 2
LOOP MOVE

-MOVSW oY

Byte oe Yoo ills WORD o g Wl sds 3 oSy MOVSB oY1 i
S olds ESIDI gulacudly joall olgie I olpds DS:SI gl 09505
Gy A s 2 Llaiisy DI Sl gl wlgise goli] gl 5aly) Pl gl
(OF =1 458 of U g olaiy DF = 0 I § saky) ol
-JGo
S B ghall é
ARR DW 10,20,40,50,60, ?
3 DS gdacudl ol 5,550 40, 20 coed Il oo gz 5oy 30 @1 Jol gl
bl abis I olde ES
1!
30 (31 ol oSar 3 amy Banly Ll 60, 50,40 HB,Y J&
STD
LEA SI , ARR + 8h ; SI Points to 60
LEA DI , ARR +0Ah ; DI Points to °?
MOV CX,3

REP MOVSW
MOV ~ WORD PTR [DI], 30

:Storing String e w433




samall glydall 3 5,S131 3 AL Jaewdl wlysime Ji) STOSB Yl pai
DF=0 wslS 13 axly DI Jawdl wlgise 5oby w23 an . ESIDI gyl
DF=1 wils 13 4olis! pigs
ads 3811 I AX Jaeadl wlygise o330 psdks STOSW 3l Jaly
> Dl ol wlgine glais ol 30l pig - ESIDI palaadl sasall ol
C oYl G dad
Stringl il Glay 3 AT Ol oyadl MW

LEA DI, Stringl )

MOV AL, 1A'

CLD
STOSB

tdawd Wl (ySog el 9

By Say b asly By Bel peis 210 3, Abll el 31 3, Leasdl
. STOSB ¥l plasinly gyl (o desane 3y

3 Leiuidsy OGgpall o isseas Beldy psdy READ_STR oy JUI sl
. Carriage Return Jaojl Ui Jo badlly Gl degans 4535 5,513

poiz DI Jonadl 3 Dol 5613 ogllall piiall B Olgis gy sl sl oy
3 padidl Ll ) . BX Jawdl § Lo Pl Gyl sas Balely ly2 Yl

Aoyl g Gl B3> iy Back_Space I b e bisy By Js

r® Yl Ded,leny
Chars_Read = 0
Read a Character
While character is Not a carriage Return Do
If character is a Back_Space Then
Chars_Read =Chars Read -1

Remove Previous character from String

Else
Store character in String
Chars_Read =Chars Read +1
End_If
Read a character
End_While
Dol iy
READ STR PROC NEAR
;READS AND STORES A STRING
; INPUT: DI ODFFSET OF THE STRING
; OUTPUT: DI OFFSET OF THE STRING
; BX=NUMBER OF CHARACTERS READ
PUSH DX
PUSH DI

CLD



XOR BX , BX
MOV AH , 1
INT 21H
WHILEL:
CMP AL , ODH
JE END WHILEL
; IF CHARACTER IS BACHSPACE
CMP AL , 8H
JINE ELSE1
DEC DI
DEC BX
JMP READ
ELSE1L:
STOSB
INC BX
READ:
INT 21H
JMP WHILEL
END WHILEI:
POP DI
POP AX
RET
READ STR ENDP

:Load String ges Juwesd

saall plssal 3 5,5l wlsimey AL Jaewdl Jowsid LODSB 3 EL

sy 1 ey el 3iis am S ol plais ol Suby o

DS:SI culawll

.DL?SY| d)"" M e

saall plssall 3 5,SIl wlygimey AX Jawd! Jyesd) LODSW o3 EL

Wdy 2 ey podl 25 s S| dadl plais s ol ping

DS:SI gulawdl

. DL?J‘Y‘ 8y é 3.)}2}“ lo,ﬁ.” >

casladl 3 oo dslib

sase Sl Ja—udl Lgd| gra) ZUL«UM el rjﬁ.‘ Disp_Str do_w.u gl_“dl ;b_‘*?‘
BX ol § Sagrge Leslb woslhll iyl

For count times Do

Load a String Character into Al

Move it to DL
Output Character

End_For

DISP STR
; inputs

.
14

; Outputs

PUSH
PUSH

c.\.a).d‘ PSR ;b??| FERMAEY

Proc

SI : offset of the String

BX : No of Characters to Display
None

AX

BX



PUSH CX

PUSH DX
PUSH ST
MOV CX, BX
JCXZ P EXIT
CLD
MOV AH , 2h
TOP:
LODSB
MOV DL , AL
INT 21lh
LOOP TOP
P EXIT:
POP ST
POP DX
POP CX
POP BX
POP AX
RET
DISP STR ENDP

-Scan String yes 3 Gusdll

doaedl 0S5 ol 03m osame Lad 4 Byl of oo oS SCASB .Y EL I
AL Jawdl wlgize oo ESIDI plyiall sis 55131 whygie 7ok Y psiz . AL
ol 8oLy i a1 35 ey Tl 0335 pi Yy ol ) e Dl L sy
AVl Gy el s DI ol wligiss ol

AL oe Yoo AX acull oo deoles as SCASW s 80 sl 3,5
bl o JUI 52l (s8] SCSAB 2y o3l pussily

Stringl DB ‘ABC'

MOV AX, @ DATA

MOV ES, AX

LEA DI , Stringl

MOV AL, ‘B’

CLD

SCASB ;Scan first byte
SCASB ; Scan second Byte

il b oo el o iy v Sl Jhall G 0pSe oY1 Yl M5 any
Byl gag 42h 51 e ‘AT el gay 410

Ol sglu) 3y shall G w2 e LW B G

CX ol G 0ol Bgsll Gyl vae mdg gl pad § a0 Uy 08 el s

oI agis iy
REPNZ SCASB



i axlgy CX ol whygie polisly AX Joall wligizs o0 O y> JS't;b L
Syl e el pae aie 3y jiall CX dad oo ol ogllall Gyl e il g

.%@ﬂﬂl
cJGs

Sg,>lly Consonants LSl Sy, o ol pyds paln S|

Al Vowels  4s il

1l

initialize Vowels_Count and Consonant_Count to zero
Read and Store a String

Repeat

load a String Character
IF it is a Vowel Then

Increment Vowel_Count

else if it is a Consonant Then

End_IF

Increment Consonant_Count

Until End of string
Display Vowels_Count and Consonant_Count

S sl e bl 5

.MODEL SMALL
.STACK 100H
.DATA
STRING DB 80 DUP (0)
VOWELS DB '"AEIOU"
CONSONANTS DB 'BCDFGHJKLMNPQRSTVWXYZ'
oUT1 DB ODH, OAH, 'VOWELS= $'
ouT2 DB ‘CONSONANTS= $'
VOWELCT DW 0
CONSCT DW 0
.CODE
MAIN PROC
; initialize DS
MOV AX, @DATA
MOV DS, AX
MOV  ES,AX
LEA DX, STRING
CALL READ_STR
MOV ~ SI,DI
CLD
REPEAT:
LODSB
LEA DI, VOWELS
MOV CX ,5
REPNE SCASB
JNE  CK_CONST
INC VOWELCT
JMP UNTIL

CK_CONST:



LEA DI, CONSONANTS
MOV CX,21
REPNE SCASB
JNE UNTIL
INC CONSCT

UNTIL:
DEC BX
JNE REPEAT
;OUTPUT NO OF VOWELS
LEA DX, OUT1
MOV AH ,9
INT 21H
MOV AX, VOWELCT
CALL OUTDEC
;OUTPUT NO OF CONSONANTS
LEA DX, OUT2
MOV AH ,9
INT 21H
MOV AX, CONSCT
CALL OUTDEC
;EXIT TO DOS
MOV AH, 4CH

INT 21H
MAIN ENDP
INCLUDE PROCFILE.ASM
END MAIN

:Compare String (w sl d,lio
5,10 wlygize G0 ESIDI plyinll 3 3,511 wlysise -5k COPSB oI EL
S any . Tl o p Yy WS gl o3, Y s sy DSISI plsial
oVl Gyw ded s DI, SI palaedl wlgise Guass ﬁg4y3|
Words Jox xs Jobais &> CMPSW oa 050 Lol 3,50l

Stringl DB ‘ACD'
String2 DB ‘ABC'

MOV Ax, @ DATA

MOV DS, Ax

MOV ES, Ax

CLD

LEA SI, Stringl

LEA DI, String2

CMPSB ;sub ‘A’ from A’
CMPSB ;sub ‘B’ from ‘B’
CMPSB ;sub ‘C’ from ‘D’

L, wis (Repeal While equaly REPE 3L LSl pladiul Sole piy

VBl g Yy oglede el oF UL D)Wl Llee JLSS ph Gus pogedll
P~ IR R VA RUPC PR Ve SN R S I S

=23 wsdbll Ggy> 10 Jshy STR2 5 STRL gopiis Upd) of ooyl JUsSy

AX ool 3 1 @81 migy opgliie oaaadl oIS B3] BX ol § o pd)l



S galdl oIS 5] 2 31 asyy SWI ol 8w STRL Galll ol 1)
RSP IV [ PRI

MOV CX,10

LEA SI, STR1
LEA DI, STR2

CLD
REPE CMPSB
JL STR1_FIRST
JG STR2_FIRST
MOV ~ AX, O
JMP  EXIT

STR1 FIRST:
MOV AX, 1
JMP  Exit

STR2 FIRST
MOV AX,2

EXIT:
5 Mo by ko omd e Gxime wS 0o of st Lb oo ST la

P S Cgyadl] Ul

SuB1 DB  ‘ABC
SuUB2 DB ‘CAB
MAINST DB  ‘ABABCA’
G adll Jyl oo sadl oS Al oadll JBls 525 SUBL aidl o iyl
SUB1 ABC

MAINST ABABCA
SE Gl ge B ey s S Gyl G Gl apmy pasls

SuB1 ABC
MAINST ABABCA

O slodyg JlasNl s uoﬁy Z.‘»)L'é.LI :U.ob,o 0999 @,LC} Golbis Yy J}%l J)-‘A”
RRIIIETN]

SUB1 ABC
MAINST ABABCA

80 padl e SUDSTRING  pio ol e 8yl SUBL (5Shs @lbs o L
05_5_» J= gl Sga> 99 J.:.\S.” el Jg.:ﬂ 13]9 JJS'J Bl oy {;J 13]9
samall Gyl wis Ulay 15] U3 658y . eIl padl G agrse pd kol Lol
cus STOP
STOP = MAINST + Length of MAINST - Length of sub string

o)yl oo 0dag

Prompt the use to enter SUBST

Read SUBST

Prompt the User to enter MAINST
READ MAINST



If(Length of MAINST=0) Or (Length of SUBST= 0) Or SUBST longer than

MAINST)
Then

SUBST Is Not substring of MAINST
Else

Compute STOP

Start = Offset of MAINST

Repeat

Compare corresponding chars in MAINST (from START on) and

SUBST
if All chars match then
SUBST Found in MAINST

else
START =START +1
END _IF
Until (SUBST found in MAINST or (START > STOP)

END_IF
Display Results

toegadll mo ol alsl g JUIT Jganll

4als)! 590 NP P9 sl g9 gl oI
MOVSW MOVSB DS:SI ES:DI o
CMPSW CMPSB DS:SlI ES:DI L s
STOSW STOSB AL OR AX ES:DI as

-8 g
LODSW LODSB DS:SlI AL OR AX s
SCASW SCASB AL or AX ES:DI ]
() ==
:Qng
10h @)1 L 100h glgadl 3 38,5131 oly 100N @S0 & S| ol ol vyl =
15h @)1 L 101h glgal § 85,5131 oly 00hY p3J1 4 DI Jawdl of o5yl
il Lep 200h glgsall § 8,831 ol 4142h @501 4 AX ol ol o5l
20h
25h 5 )1 L 201h plgall G BSIM0 oly + )1 4 DF Gl ol
23 LW el e US G Lere Joladl iy 1 Gelly pagiadly jaall p
DL , Sl galawusll 3apandl iogdl
a- MOVSB b-  MOVSW c- STOSB
d-  STOSW e- LODSB f- LODSW
FU il o3 8l 2




STRINGI DB ‘FGHW’
STRING2Z DB  ‘ABCDFE’
DB 5 DUP(?)

paidl sy SU paldl Ll g ¥ il rox p by o0 3 S
ABCDEFGHIZ
Gldl JE ol Joasy psie goly 08 s3> ST
Jo v 00sS oVl O all ey (oS
STR DB ‘this is an ASClIz String’, 6
L CX el G gl gb
S o JS Sk peis olsY e Aegane S| ddlisdl Dyl bl plasinly

a- MOVSB b- STOSB c- LODSB
d- SCASB e- CMPSB

L e PRV pe-p LI

String DB ‘ TH *S* AR’
B Gl Y Gl Jlsgial e Bl DLl Lelby psi geln LUS (3

AL QS YOS QPP E] 7
String1 DB THIS IS ATEST
String2 DB 11 DUP (?)
0ol e wbludl Ul o SWIJL JsY Lol pin pgie by 0o s> S
- dulisl) @1,_._’

"MADAM | Jie ideadl s hadl gualad¥l o i U Joadl oo Legene s 8

Al o dola)l @ldaly wBldl sladel py AM ADAM
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i Cmedl A B13loey rtéﬂi elb Bale i Jgbdl § 9

123
12465
131

bl 10 g ey dshy anlgll GB)T 8pde Belidy aghy peln LUS olbll
okl JSal L6310 o3a Aelb

S g Lol G’L, lgel 2pandy ouad Bl pofe galiyy Sl
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oums olSs 4 STRING2

Jsdl padll ialY olsis Je sgimg S s oSl

Lf’lj.H vl LY olgs Jo sy DI

Js¥l paidll Jsb Je ssimy BX

w ol JBol bl Y olie Je syime AX
Sapal Al Y olge Je s>y DI tele (S
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s pe Ul LA o
oaill Y olge Je sy DI Gy S|
oadll Jgb BX
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Practical Applications

E cplgll oo s1sY e W L padias Iy Llaa LY pany sl Juodd! 138 &
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; program: DosVer.asm
; purpose: gets the DOS Version using
;interrupt 21h function 30h

; purpose: gets the DOS Version using interrupt 21h
function 30h

; input : None

; output : Minor and Major versions

; usage : OUTDEC procedure in procfile.asm

; update

’

.MODEL SMALL

.STACK 100H

.DATA
CR EQU ODH
LF EQU OAH

MAJOR DB '?'

MINOR DB '?'

MSG DB 'GET DOS VERSION:INT 21H FUNCTION 30H',CR,LF, 'MS-DOS
Version ','S'

MSG1 DB CR,LF, 'MAJOR VERSION NUMBER IS :$'

MSG2 DB CR,LF, 'MINOR VERSION NUMBER IS :$'
.CODE
MAIN PROC

;initialization

MOV AX, @DATA

MOV DS, AX

;get dos version

MOV AH, 30H

INT 21H

MOV MAJOR, AL

MOV MINOR ,AH

;display results



MAIN
Inclu
END

LEA DX,MSG
MOV AH, 9h
INT 21H

LEA DX,MSG1
MOV AH, 9h
INT 21H

XOR AX,AX
MOV AL, MAJOR
CALL OUTDEC
LEA DX,MSG2
MOV AH, 9h
INT 21H

XOR AX,AX
MOV AL, MINOR
CALL OUTDEC
;return to dos
MOV AH, 4CH
INT 21H

ENDP
de Procfile.asm
MAIN

o3 )5 Dy ¢ SN Gl

oo podl g b yme L iy Al INt 21N Zablll sladd 2AR 08 Loasdl pladil oy Gabdl 3a 3

D A5l mdge 5a LS pl

program: sysDate.asm
purpose: gets the year,month,day,and day of the week
from the system using interrupt 21h function 2Ah

Calling Registers : AH = 2A
Return registers:

CX : year (1980 - 2099)

DH : month (1l - 12)

DL : day(l - 31)

AL : day of the week (0 =Sunday, 1 =Monday,etc )
usage : OUTDEC procedure in procfile.asm
update : 27/11/2000

.MODE
.STAC
.DATA

L SMALL
K 100H

CR EQU ODH

LF EQU OAH

MSG DB '"GET SYSTEM DATE :INT 21H FUNCTION 2A',CR,LF
DB '"YEAR :S$'

YEAR DW 12!

MSG2 DB CR,LF, "MONTH :$'

MONTH DB 12!

MSG3 DB CR, LF, 'DAY : S

DAY DB 12!

MSG4 DB CR,LF, 'DAY OF WEEK:',6'$'
Dweek DB !

SUN DB 'Sunday $'

MON DB 'Monday $'

TUES DB 'Tuesday $'

WEDN DB 'Wednesday $'

THURS DB 'Thursday $'

FRID DB '"Friday $'

SAT DB 'Saturday $'



.CODE
MAIN PROC
;initialization
MOV  AX,@DATA
MOV DS, AX
;get system date
MOV AH, 2AH
INT 21H
;assign values of date
MOV YEAR, CX
MOV MONTH, DH
MOV DAY, DL
MOV Dweek, AL
MOV DL, dWEEK
MOV AL, Z2H
INT 21H
;display values of date
LEA DX, MSG
MOV AH, 09H
INT 21H
;year
MOV AX,CX
CALL OUTDEC
;month
LEA DX, MSG2
MOV ~ AH,09H
INT 21H
XOR AX,AX ;clear AH and AL
MOV AL,MONTH
CALL OUTDEC
;day
LEA DX, MSG3
MOV ~ AH,09H
INT 21H
XOR AX,AX
MOV AL, DAY
CALL OUTDEC
; display the equivalent day of week
LEA  DX,MSG4
MOV ~ AH,09H

INT 21H

CMP Dweek, 0
JE ZERO
CMP Dweek, 1
JE ONE

CMP Dweek, 2
JE TWO

CMP Dweek, 3
JE THREE
CMP Dweek, 4
JE FOUR
CMP Dweek, 5
JE FIVE
CMP Dweek, 6
JE SIX

JMP END CASE
ZERO:

LEA DX, SUN

JMP DISPLAY
ONE :



LEA DX, MON
JMP DISPLAY

TWO:
LEA DX, TUES
JMP DISPLAY
THREE :
LEA DX, WEDN
JMP DISPLAY
FOUR:
LEA DX, THURS
JMP DISPLAY
FIVE:
LEA DX, FRID
JMP DISPLAY
SIX:
LEA DX, SAT
DISPLAY :
MOV AH, 09H
INT 21H
END CASE:
MOV AH, 4CH
INT 21H
MAIN ENDP
Include procfile.asm
END MAIN

o0 1 A a0 1 EJU Gaudail)
o3l Lbys Ly b 8 gy il It 21N Gablill o1s3) 20N 8, ol pladeil o3y bl 13§

P S sl e U3y plal § ol deludl (e

; program: sysTime.asm

; purpose: gets the hour,minutes, seconds,and hundredth of seconds
; from the system using

; calling registers: AH = 2Ch

; return registers: CH =Hour (O - 23)

; CL =Minutes (0O - 59)

; DH =Seconds (O - 59)

; DL =Hundredths of seconds (0O - 99)

; input : None
; output : hour,minutes, seconds,and hundredth of seconds
; usage : OUTDEC procedure in procfile.asm

; update : 28/11/2000

.MODEL SMALL

.STACK 100H
.DATA
CR EQU ODH
LF EQU OAH
MSG DB '"GET SYSTEM TIME :INT 21H FUNCTION 2C',CR,LF, 'S’
™ DB ?
.CODE
MAIN PROC
;initialization

MOV AX, @DATA
MOV DS, AX
;print msg

LEA DX, MSG



MOV AH, 09H

INT 21H

;get system time
MOV  AH,2cH

INT 21H

;assign values of time

MOV BX, DX ; store sec and hundred of secs from DX
XOR AX,AX ; ax:=zero

MOV AL,CH ;hour

CMP AL,12d

JG GREAT

MOV  IM,'a'
jmp  CONTINUE

GREAT:
SUB AL, 12
MOV TM, 'p'
CONTINUE:
CALL OUTDEC
MOV DL, ':"'
MOV  Ah, 02H
INT 21H
AND AX, 0 ;ax:=zero
MOV AL,CL ;minutes
CALL OUTDEC
MOV DL, ':'
MOV  Ah,02H
INT 21H
MOV AX, 0 ;ax:=zero
MOV AL, BH ; seconds
CALL OUTDEC
MOV DL, '."
MOV Ah, 02H
INT 21H
MOV AX, 0 ;  ax:=zero
MOV AL,B1 ;hundred of seconds

CALL OUTDEC
;print space

MOV ~ DL,' '
MOV ~ AH, 02H
INT 21H

MOV DL, TM
MOV  AH, 02H
INT 21H
;return to dos
MOV  AH, 4CH
INT 21H

MAIN ENDP

Include ProcFile.asm

END MAIN

bl i 1 sl ) Gl
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TITLE Setdate.asm

; Purpose: sets the System date using interrupt 21h
; function 2Bh



; Calling Registers

; AH = 2B H

; CX : year (1980 - 2099)
; DH : month(l - 12)

; DL : day(l - 31)

; Return Registers
; AL = 00 if success to change the system date
; usage : INUNDEC procedure in procfile.asm
; update : 27/11/2000
.MODEL SMALL
.STACK 100H
.DATA
LF EQU ODH
CR EQU OAH
prompt DB LF,CR, '"Enter The Day N
MSG M DB LF,CR, 'Enter The Month : $'
MSG Y DB LF,CR, 'Enter The Year(1980..2099) : $'
MSGSUC DB LF,CR, 'Your Date Is Changed.$'
MSGFAIL DB LF,CR, 'Your Date Is Not Changed.'
DB LF,CR, 'Do You Want To Try Again Y/N? $'
MSGINV DB LF,CR, 'Invalid Date...'
DB LF,CR, 'Do You Want To Try Again Y/N? $'
year DW e
month DB !
day DB 1o
.CODE
MAIN PROC

MOV AX, @DATA
MOV DS, AX

begin

; Display Prompy Message

MOV AH, 9

LEA DX , prompt

INT 21H

;  Read the Day

CALL INUNDEC

CMP AL , 1

JL begin

CMP AL , 31D

JG begin

MOV DAY , AL
@month

MOV AH , 9

LEA DX , MSG M

INT 21H

;  Read the Month

CALL INUNDEC

CMP AL , 1

JL @MONTH

CMP AL , 31D

JG @MONTH

;CALL INUNDEC

MOV MONTH , AL
QYEAR

MOV AH, 9

LEA DX , MSG Y

INT 21H

;  Read the Year
CALL INUNDEC
CMP AX , 1980D



JL @YEAR
CMP CxX , 2099D

JG @YEAR

; Set Date using Function 2Bh

MOV CX , AX ; CX = The Year
MOV DH , MONTH ; DH = The Month
MOV DL , DAY ; DL = The Day
MOV AH , 2BH

INT 21H

;IS DATE CHANGED °?
CMP AL , 0OH

JNE  AGAIN

MOV ~ AH , 9H

LEA DX , MSGSUC

INT 21H
JMP EXIT
again:
MOV ~ AH , 9H
LEA DX , MSGFAIL
INT 21H
answer: ;ANSWER Y/N
MOV  AH , 1H
INT 21H
CMP AL , 'Y'
JE begin
CMP AL , 'y'
JE begin
CMP AL , 'n'
JE EXIT
CMP AL , 'N'
JE EXIT
JMP ANSWER
exit:
MOV AH , 4CH
INT 21H
MAIN ENDP
include procfile.asm
END MAIN
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TITLE Settime.asm

Purpose: sets the System time using interrupt 21h
; function 2Dh

; Calling Registers

; AH = 2D H

; CH : Hours (0..23)

; CL : Minutes (0..59)

; DH : Seconds (0..59)

; Return Registers

; AL = 00 if success to change the system time
; usage : INUNDEC procedure in procfile.asm

; update : 27/11/2000

~e

.MODEL SMALL



.STACK 100
.DATA

H

LF EQU ODH
CR EQU OAH
PROMPT DB LF,CR, '"Enter The Hour(0..23) : $'
MSG M DB LF,CR, '"Enter The Minute (0..59) : $'
MSG_S DB LF,CR, 'Enter The Second(0..59) : $'
MSGSUC DB LF,CR, 'Your time is changed.$'
MSGFAIL DB LF,CR, 'Your Time Is Not Changed.'
DB LF,CR, 'Do You Want To Try Again Y/N? $'
MSGINV DB LF,CR, 'Invalid Time...'
DB LF,CR, 'Do You Want To Try Again Y/N? $'
HOUR DB ret
MINUTE DB !
.CODE
MAIN PROC
MOV AX, @DATA
MOV DS, AX
begin
; DISPLAY PROMPT MESSAGE
MOV AH , 9
LEA DX , prompt
INT 21H
; Read The Hour
CALL INUNDEC
MOV HOUR , AL
CMP AL , 23D
JG begin
@minute:
MOV  AH , 9
LEA DX , MSG M
INT 21H
; Read the Minute
CALL INUNDEC
CMP AL , 59D
JG @minute
MOV MINUTE , AL
@second
MOV  AH, 9
LEA DX , MSG S
INT 21H
; Read The Second
CALL INUNDEC
CMP AL , 59D
JG @second
; Set Time using Function 2Dh
MOV DH , AL ; DH = Seconds
MOV CL , MINUTE ; CL = Minutes
MOV CH , HOUR ; CH = Hour
MOV  AH , 2DH
INT 21H
;IS DATE CHANGED ?
CMP AL , OOH
JNE AGAIN
MOV ~ AH , 9H
LEA DX , MSGSUC
INT 21H
JMP EXIT
again:
MOV ~ AH , 9H
LEA DX , MSGFAIL



INT 21H
answer: ;ANSWER Y/N
MOV  AH , 1H

INT 21H
CMP AL , 'Y!
JE begin
CMP AL , 'y'
JE begin
CMP AL , 'n'
JE EXIT
CMP AL , 'N'
JE EXIT
JMP ANSWER
exit:
MOV AH , 4CH
INT 21H
MAIN ENDP
include procfile.asm
END MAIN
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program displayrun;
uses crt,Dos;
var
hs, ms, ss, hunds,he, me, se, hunde : Word;
ch:char;
BX, Counter:integer;
begin
clrscr;
TextColor (blue) ;
TextBackground (white) ;
GetTime (hs,ms, ss, hunds) ;
FOR BX:= 1 TO 9 DO
for ch:='A'" to 'Z' do
for counter :=1 to 2000 do
write (ch);



GetTime (he,me, se, hunde) ;
writeln;

writeln('Started at ',hs,':',ms,':',ss,'.',hunds);
writeln('Finished at ',he,':',me,':',se,'."', hunde);
writeln('Run time is ',he-hs,':',me-ms,':',se-ss,'."',hunde-hunds):;

repeat until keypressed;
end.
:Bjéga§§£d|coJ4uﬁbB)gdb JEQAJIiﬂ ﬁ;sawp: LMﬁIi@}di
program displayrun;
uses crt,Dos;
var
hs, ms, ss, hunds,he, me, se, hunde Word;
ATRIB, ch:BYTE;
BX, Counter:integer;
begin
clrscr;
TextColor (blue) ;
TextBackground (white) ;
GetTime (hs,ms, ss, hunds) ;
ATRIB:=$17;
FOR BX:= 1 TO 9 DO
for ch:=65 to 90 do
for counter :=0 to 2000 do
BEGIN
MEM[$B800 : 2*COUNTER] : =CH;
MEM[$B800: 2*COUNTER+1] : =ATRIB;
END;
{ write (ch);}
GetTime (he,me, se, hunde) ;
writeln;
writeln('Started at ',hs,':',ms,':',ss,'.',hunds);
writeln('Finished at ',he,':',me,':',se,'.',hunde);
writeln('Run time is ',he-hs,':',me-ms,':',se-ss,'."',hunde-hunds);

end.

TiTle Disp asm Fill The screen

.MODEL SMALL

.STACK 100H
.DATA
printCh dw '?'
MSGS DB ODH, OAH, 'Start Time is
Hs DB re
Ms DB rer
Scs DB !
HSs DB rer
MSGe DB ODH, OAH, 'Finish Time is
He DB rer
Me DB rer
Se DB rer
HSe DB rer
MSGR DB ODH, OAH, 'Run Time is
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.CODE
MAIN PROC
;initialization
MOV AX , @DATA
MOV DS , AX
; Get start time
MOV AH, 2CH
INT 21H
MOV Hs , CH
MOV Ms , CL
MOV Scs , DH
MOV HSs , DL
MOV AX, 0B800h ;color active display page
MOV DS, AX
MOV ~ AH,17H
MOV BX, 9
DISPLAY ALL:
MOV AL, 41h

AGAIN:

MOV DI, 0
MOV CX,2000d
;£fill active display page
FILL BUF:

MOV [DI],AX

ADD DI, 2

LOOP FILL BUF ;loop until done

ADD  AX,01H
CMP AL,'Z'
JLE AGAIN
DEC BX
JINZ DISPLAY ALL
; Get finish time
MOV AX , @DATA
MOV DS , AX
MOV AH, 2CH
INT 21H
MOV  He , CH
MOV  Me , CL
MOV  Se , DH
MOV  HSe , DL
; display start time
MOV AH , 9
LEA DX , MSGs
INT 21H
XOR  AX , AX
MOV AL , Hs
CALL OUTDEC

MOV DL , ':'
MOV AH , 2
INT 21H

XOR  AX , AX
MOV AL , Ms
CALL OUTDEC

MOV DL , ':'
MOV  AH , 2
INT 21H

XOR AX , AX
MOV AL , Scs
CALL OUTDEC



MOV DL , '.'
MOV  AH , 2
INT 21H

XOR  AX , AX
MOV AL , HSs
CALL OUTDEC

MOV DL , ':'
MOV AH , 2
INT 21H

; display finish time
MOV AH , 9

LEA DX , MSGe

INT 21H

XOR AX , AX

MOV AL , He

CALL OUTDEC

MOV DL , ':'
MOV AH , 2
INT 21H

XOR  AX , AX
MOV AL , Me
CALL OUTDEC

MOV DL , ':'
MOV AH , 2
INT 21H

XOR  AX , AX
MOV AL , Se
CALL OUTDEC

MOV DL , '.'
MOV  AH , 2

INT 21H

XOR  AX , AX
MOV AL , Hse
CALL OUTDEC

MOV DL , ':'
MOV AH , 2
INT 21H

; display run time
MOV AH , 9
LEA DX , MSGR

INT 21H

XOR  AX , AX

MOV AL , He

SUB AL , Hs
CALL OUTDEC

MOV DL , ':'
MOV AH , 2
INT 21H

XOR  AX , AX
MOV AL , Me
SUB AL , Ms
CALL OUTDEC

MOV DL , ':'
MOV  AH , 2
INT 21H

XOR  AX , AX
MOV AL , Se



SUB
CALL
MOV
MOV

XOR
MOV
SUB
CALL
; dos exit
MOV
INT
MAIN ENDP

Include procfile.asm

END MAIN

AL , Scs
OUTDEC
DL , '.'
AH , 2
INT 21H
AX , AX
AL , HSe
AL , HSs
OUTDEC

AH, 4CH
21H

4,
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Charless Marut , Ytha Yu
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