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trdaban o Joeas L2l el Lt ells g — Lsloall clalaatl @l Ll — )
dpiall i Tasigs 8086 poantl] Gl i Toadiuad | el La 1 a3ay ipasiy

" SlLaY ! elb e ¥l am s3a

X DW H+2
2 81y H 3l adll olgiall X581 gige (b 003 Bayaill Lag
Y DWZ-Z1
elncy « Z (e Znglmlolylcﬁgunggjbhqym|:H,

- opadphl g andl
Y1 EQU 30 x20
30620 oy il le (gime YT il
Y EQU 314/100
Y gl g 055 iy« AL aps 3147100 Lewill gl le ggimy Yool
'
R1 EQU 314 MOD 100
RI sl i385 14 oo Gally s 3147100 Lassi (il has3 MOD Zulaall
PRNACHES
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SULAT e e aaas Hlaall gase Jalas slisiaa chad SHL Zulaall
M E()Un M1 SHL.2

el e el I M gl Galyl gl ab 350 M cutil
M2 EQU M1 SHR 2

Gl e graall JE M pdgll a3l b 4 (3as M2 culll

Lasbewad | Lilaad |
\,.L..IIJS;JI Llaall
value - 1+ value -2 +
value-2 ., value-1 gan
value - 1 - value - 2 -
value - 1 s value -2 ¢,k
value - 1 * value - 2 *
value - 1 / value - 2 /
AL o Tenadll iy value -2 e value 1 e
Lawaidll 3L value - 1 MOD value - 2 MOD
EXP laia JL..._.‘..IJ. vilue a0yl value  SHL exp SHL
exXp laias ol value SHR exp SHR
Lihill o ludaall

talalas e g3 3l XOR,OR, AND ,a Lasiieall Labill clulealls
clalaal) 538 guand alall JSally . anlyJalas e agis il NOT il lae Jliag

LSl i S

o1 calolad! i 5Lkl LA LAl e Tulaalf ada Jisiy— AND il
) ol ¢ Uae ¥ 31

01010100 AND 01000110 : Jta

V2 Vi
01000100 o calalall ,le AND Zilac it Touis
dot) ondaladl oo BBl LG b e Lulaadl aia 3isiy~ OR - Galac

- YV o



Conver ted by Tiff Combine - (n

oml e lhe ¥ 3L
(0100101 OR 11000011 Jt
00T s galabadl e OR idae i3 daiss
b B LU LA QB e oda gl ¢ G Gulae i35y~ NOR Gulas
Zastill o neY cplalal
00110010 XOR 00111000 Jts

00001010 (1sSiew Lboall s 33 Lo

Lol 5l Ladiss) Taity e waly Jolas jdo Tolaal oia 365 — NOT Lulae
Jaladl I3l saly) JaS1H oS

NOT 11011000 Jt&.

00100111 _,a Lol

laslaill 3 Ll lulaall pladial o 2B

Ja

MOV AL 00011010 AND 00011110

AL ookl 1 00011010 J&5 o« MOV Zabat kil T

MOV CL , NOT 00001101

L CL 3 00001101 1 salyl JuSH 335 g

ool abdas

in oty g Uil (i g il of oo cplim O lolandl aia G5
13 OFFFFH Lasi, (false) 1ihala Gotall il 131 0 Tasi (o okl Tans colabaall
(TRUE) Zasaia Tdtall el

X EQU 30 J&a

30 (gl el Ll Lo Bipna X il 13l

AX 50 5535 o Wl Lagdaal] 3480 s 51

MOV AX,XLT 15

Ul a3a iy Tkl 05 Lulaill 5,adl 5 15 e Sl e X 2 o oy
' AX ol i JBLI i sa LS Gsds sy 0 eiad (0S5

Jtia

MOV AX , (0 AND 3) OR (OFFFF AND 7)
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Conver ted by Tiff Combine - (n

AX Jaadl 17 J55 o3 JBLI Jin b

Taa I, Layil | o Luas

A Lt Tl (g 2T e Lol @l il e claplas elacls oliband] 030 53
el

Offset Llac

(asng e il piall tadll 5l ginll s el 018 5

S “XJg.l..i.ll;,I\,h.ll—— Offset x Jlia

4+ x4 aill ;ylgiall — Offsetx +4

X 1 laill olsialls DX Jpenall Jrans o5 2 el JCio

MOV DX, Offset X

SEG Zulac
Lak any Sy (gl il b g 1 g Uil (i ol oo Tulaall on Tl
SEG

X il 4gd gy gill ¢ Ul olsie = SEG X JUa

MOV DX, SEG X

X il 4b s (il g Unll ylyins DX Joeadl Jan

(LENGTH) ZsLae

DUP olall aluiieals Zipall el sse slpal o2 Ziadsyll

JGa
X DW 10DUP (™)

MOV DX , LENGTH X
eolaall sae ga 10 adydly. DX Jaeald I 10 iy agis MOV Laskail

DUP Tnulgs Tiyal
TYPE Lulac
c (e g iyl Lasadll el sse slaal oo Tl
FLD DB? TN

TAB DW 20 Dup (?)
MOV AX,TYPEFLD AX =1
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Vo) Jasad o ligly aaly culs g FLD ushl cisjail Lavaddl o ild) sae
AX Jaud! I

MOV AX , TYPE TAB Lala3l! La!

Y O 0SS adSS i yaa yudia TAB o 0 AX Jacuddl 12 el yals o 4858

enls
SIZE Lilac
i elld iy i pidl Lavaddl eliabodl sas Tidasdlaln sasdy
TYPE 4(LENGTH)
SIZE X -
X DW 10DUP (?)
MOV AX ,SIZE X ; AX =20
Gibil | o ldaall
r.L’JlJSJJI
val - 1 AND val -2 AND
vil - 1 OR val -2 OR
vil - 1 XOR val-2 XOR
NOT val NOT
slidd o lidas

aladl <t bl Jialll praail] Tads Tadaadd

operand - 1 EQ operand - 2 = FQ
operand - | NE operand - 2 # NE
operand - | LT operand -2 < LT
operand - 1 GT operand - 2 > GT
operand - | LE operand - 2 < LE
operand - | GE operand - 2 > GE



Conver ted by Tiff Combine - (n

Taa ! Lasil | o labas

laall
SEG Variable SEG
OFFSET variable OFFSET
TYPE variable TYPE
SIZE variable SIZE
LENGTH variable LENGTH

(wauadll) oAl alblec
PTR Llac
31 Byte, Word,DwordGias ays olisins Lo Jseaall b Llaall o3a Tinks
sl elli Ciyaisalel Gask e
Jti
X DB 20H

DB 30H
X1 DW 3045H

MOV AL, Byte PTR X1 ; AL =45H
MOV CL,ByTEPTRX 1+ 1;CL =304
MOV AX, WORDPTR X ; AX = 2030H

SH()RT':L_J.A.n.

+ 127 - 128 ¢ ol s Saall
JMP SHORT label
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Conver ted by Tiff Combine - (no s s are appli

diguell §ubo
5 <131 & Lpe L —

CIJ.AYIJ Jlidyl c:u.:\lJ.a L'JIJ..M:. elas —
AL T gaall Gk —
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Conver ted by Tiff Combine - (n

Ligall 3k

edbalas Lo dpaall o3 Uikalys 3 Tl Gl Lo Tigiad] 3k cipas
LG aaloll aal i Tiae 05 ol oSas 3l « @ laadal]
eI i
ellalf edlaua - ¥
elAYls Al ilpa— ¥
Aol i Gygi s — £
Bolall el panas gy Ul pmangl i i3 cbalal (35 TSl CipIAL
LG sleganll I
2 B3R edalaall Jyuagll 5 SIA Bigie 3y — |
U 500 lalaall Jyuml el Tigie ok — ¥
A s o ilse Tigie G — ¥
Lol Tgiall 3ok — §
49 el o S il oty olall 52383 S wpints el o
323 0y o 5) B o g el 1ia (o S 3 cpn 5a LSy . Dl s
S g ) Jolal 52585 Sy U Jobao s g i g el
(i
oo AT ¥l slygins e alaie ¥l (380 SIS 1p1n3 LS s pinll
$age ¥l 431335 ol wrand oy waly alaa e Lkl gial 130G ¢ 301 cul
A 28R Jiadly (V) Lygliss MOD iall 2,855 RIM s MOD yall e
 alasS psieal) ol o,
Upeaoll 5as Jalall 5l (V) s Tusi o g5y MOD Jiall 5 13
Ll Gyl + R/M ol s e slaied LLal Bgnd) 3 aldionls e
 Lppedl] Ll ¢ Lypilly ¢ Ll Tigial b 3yebludl ity 5,50l
Samcacs 15 iy edlaladl ada gguial i g Laloca e Laslactll egia] 13]
pasy GO Lol 533 e waualy  Jasaa 3l 8813 pise (S L2 Y] Jalall
e B Ul patiiad Jodl iy M Gligin ol REG iall

- Yo _



MOD REG R/M
Ggiall culs

MOD =11 Al Glgiad) Qlsa
RM|[W=0W=1]| RM| MOD=00| moD=0i MOD = 10
88() AL AX 000 | BX)+SH | Ba)y+(SH+DS8| (Bx)+(Sh+ Dl
( LI &P CX 1 o001 | BX)+®) [(Bx)+(DY+D8| (Bx)+(DI)+Die
1no DL DX 010 § (BP)+(SH (BP)+(SH+D8 | (BP)+(Sl)+Dl6
011 BL BX 011 (BP ) +(DI) (BP)+(DD)+D8 | (BP)+(Dl)+Di6
104 Al sp 100 (S1) (SI) + D§ {SI)+Die
101 CH BP 101 (DI) DIy +D8 DIy +D 16
100 DH Sl 100 Direct address { ( BP ) + D8 ( BP)+Dlo
1] BH Di 111 (BX) (BX)+D#¥ (BX)+D16

(0000

FFFFFF

3,514 G lie sLad
Olgiadl 13a Uaialpyyc LELS B Yo oya 8086 llall b oylsiall J5U o<
A g8l oyn Uadoay Laygeas a3y« 5SIUN 6 pipe asale Tipie K
itee g4 LS FEFEF Sa 0000 ¢ pilyll fsialy . aaly cub sa pigs JS Lo

JSall b

A dsas gl poaka S Gliall 138 Taal gy
edlalos 1 o) Ladiis llalfy 3131 b 3300 o lagledlt

Sl Olyialls o lsiall 138 ey . ladadl] ol

( 64KB  a phaie JS T palin 1 6 SIA i

o b damaling o phalis £ pudiin o el OSa
eMlanull gual b adada JS Tl Hlyie Hian . Waalll
DS cligiaa yid 5501 e gyal phalia aludiny ES, DS, CS,SS oy LIGN

laan BES

O s o 58I b opla o 1 Jpnmnyl) gellal] g iy ZalS Tallal . T

FE o S




iy 35T Gilgie Gall Blly ¢ Luaal J3V oulil (3350 g Ji Glgie 1 1yl
LB SIA 3 4 FOC kI opyas La pudg yslad | J<al |y Loal ST culd! 5%,

00 100 0C
00 101 4F

¢ bl g S e psd Ty a3 gl Llaill 3050 5l sinll ool
(Vg Ll o lgins) = Sl 5 lyial sy TP Tunalf 5 Jnnany
0 81301 (AL Jalaal) Ll il Lof (Lol ik fon i) +
LI Daladf o pta153
x il g s Jora Slgiaa) + aill olsiadl = Jalaall Ll olsinll
st Ly 3l BIU sy 1 Ladll g lgiall oyaty BU g g3 ol o (1
 Jalall ll3l 5Ll olsiad] b
asaad e w0 ¥ 5581 pdige oleie Je’ﬂﬁied,ﬂ‘;:‘mr&@a
Uil oMaue  aal 3 agaslly p laill Glay lgie -
Tal3l e 4 seals (gilly Ta ¥ lpins gacas Lo of gigall aill oy lyall - ¥
¢ Uil Ly e sl ol
AUl il G el 152l
Sl Slgiadl (V1 x g ol Ll o lsie) =
¢ olll S gyl il ol g gims ] p Unh Jonsne (g 5ienn ol S0y
- bl b il lgiall sl lae s M S5
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Conver ted by Tiff Combine - (n

(gl & gaall 15 0
el Llae oyl o | v
L Gl Glsre [ I 0000 —l .
\
V-
\ A dder /
syl il 19 0
L l J

g loadly Jaa¥l s ilsa olie slad

ia ey« g oY lyJasd e ilse e 210 Ligiay pss ol BOBE gellanll oS
64 KB 5 lsll olsie e ldi (19Ss puliad]
Jaaiitls Tt ) Tigiadl ke Loal js gl Rgeni Y Lal
oo el gllakl ogis T datf a3a alsaionls =+ colaulls Ligiall Tyl —
Dol BSIA pgall Tanla B uly e Ghgase  sa B Jalad
JBa
MOV AX , BX

+ Laaleal) 25 ngy b Daleally 530 edloal

AX AX
FF0OO 5CA0

BX BX
5CAQ 5CAO
3l s il ey

- YA .



Conver ted by Tiff Combine - (n

Lyl Ggiall ok = ¥

OSas Jaladl 13 Jghy sasladll i i 5540 e elilasd] ¢ o sllalf Jalall
) Gl o aaly s S o

[

MOV BL , 20H

Lala ¥ Gl gl BL Javudd! (11 20H uuall Ji5 I (gups Talail] aa duiis
S (g5 Laalaill 3ty ¢ libadl e Jsemadl cdlasd | 1 o 551301 I p gon 0
S g s 5360 o) Ulas s Sty 2 2 liey TP cilygionn 3ulyy )

BL BL el
50 20
IP IP
0000 0002
Ll Jaa adil] sy

581 Tigie ok~ ¥
pdlal) Lgiadl T yhe —
whrs e lbaall eyl cupllall Jalaall laill & lsiall  de Ladasl 54303
pil! ks ¢ Jaladl ple gt (ol 5SIA il pual S8 le Laalaill i il
b il p Uil Dol gy gl el Talyl luie olusmsy pisd) alld oy lpie il
' (OFFSET ADDRESS) al3¥) plsiay olsiall lia ey
Jta
MOV CX, XY
LS 136 CX Jauadl I XY sl (sions i3 I (o Enalacil] aida duiis
b 03 200 42 XY i yyayll ¢ aill Ll olsiey 20 sa XY Zaly¥ 5lsie
LG alad 3 G203 XY Slsaill g lyiall Lo Jyeand 4l DS
phys - add = (p Uaill Jauua (g9ine x 16)+ Offsetaddress
phys - add = (200 x 16) + 20 = 2020

Laalall 303 sy i CX, DS ol 31301 Ul JSA1 gy

N 1



Conver ted by Tiff Combine - (n

DATA SEG DATA SEG
02000
DS ps 02000
200 200
CcX d cX
X FA 50
FA 02020 A
Ll izl sas

ULl g Wad Gl e Xy skl aay - d

oGl Bodadl Guyh — o

Jalsall Laill oyl giall oleaad DIy S bl elas Tisphalf 532 b padid
: E}Iﬂlgjqutiyiﬂlg;,glalﬂblmuhfiiﬂl@ag,lai,

ps Laglaill b paaioll DIt S ine pan aiy Arill Gldall Gloualy
. (Offset Address) gigall & l3¥1 5l sie

skl byl plsie + (DIl SI gsina) = aill olgiall

Jta

MOV X [D]] , AL

ke uiyhiy x 5 ,SI3M pdga JI AL i Jii A g Laalaill ada i
DI

3 A DI (g5inay 200 52 DS (gsinay 100 b x @yl Hlsie o8 1ila

103 =3 + 100 = s, plgall haill lyiall (1Sad

aill ylasll + (16 X 200) = Sl olsally

103+ (16 x200) = 2103
Y] edtanally 5SIAN e Ladailf s 3a i 80 o JS



02000

200

AL

Di 02100

I

02103

DATA SEG

30

CA

X+3

il g

2000

#2103

DATA SEG

30

20

il s

Lonal Tyl | Ligind§ Ty o
lasinas BX Jamwas @lisinn pon i dabaall il olyinll Lo Jyeaall
ial3¥) laiay ST Joral)
(@Y1 i) + (SI) + (BX) = laill ol siall
(16 X DS (ggina) + laill o lyiall = SUsadll ol il ol
MOV AX ,[BX|[SI]+ X Jt.
gosamme sl laill Gilsie ill skl ey Ji M1 (g Laslalll aa ks

¢ ah i padl sllall p Tl 5a100 58 X gisall Tal3¥ luia oS 13
kﬁidlgd@_@lﬁhlﬁiﬁd,usquI Sligiaay 50 &;JL..JJ BX olisiagg
3R S o Sy L AX 1155 gyl deill lyie g1 gl elysia
LA et ey 5,511 le Laskal]

DATA SEG
DS 02000
200
BX
3]
2100 70
02155 =
TA
Ll s

2

DATA SEG
DS
BX
SI
—— -
02155 R
CA
.

X+3



Conver ted by Tiff Combine - (n

Lawdll Taall — o

BP S lill Jocus (ssian pan Gask oo dalaall aill o lyiall e Jseaall o5
45,00 anale T8 Il Tl b Basall Zal3YH yliday BX

MOV CL ,[BX] +4 Jba

A Al hsiall Glaaly Tal3¥H e 1 50 Lasleill a3a (3 4 )
L Wslal gllall aaieny Jalall

4 + (BX (s5iaa) + (16 X DS (gyiaa) = Sbdadll ol gaald

STy cdlaaal e Taaill 530 3,505 JSAI cpasy

DS
300 02000 ps 2000
-
ox [ oo ]
r—m—lcx
02104 FA 02104 FA
sl Ja Al s

Botll | i Gasall—a

DI, LGl el guin] b Gyia Jalacall aill olgiall e Tasbeil] (g5in5

) ) SI, BP , BX

T Ulad i g Jalaall il ogiall e Upsaanls

Phys - add = (DS x 16) + (Sl edlecull sal (gsins)

Jaldd T3¢ Gty plsias « blull p U b 5SI b Gyaa Jalall IS 130
BX Jaadl i o35ey 50 2

(50) + (DS x 16) = ,3Lyill liall s

2050 = osill gloiall 56 200 = DS (ginn S I3

s JGa

MOV AL, [BX]

S0 sy ¢ AL I BX oy Ll giold olgin s Ji Lanlal 3 53

aill s s BX AL Janually 5 S101 e Loabaill i 305

- &Y -
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DS DATA SEG 02000 DATA SEG
— 02000 DS
BX 200
B
X
——
00CD
02050 D 02050 D
st i LadGl gay

ol Jundbs Ggde Tuph —

MNIQW'C&MDIJSI Ml&,@j'i@ll&aowrm
SI MQEMI@J'MJBUME;&MOVS Laalaill 0aais Yiad 5y ,lf
DI o Gyaall 8 SN piilga I

..\..\a..n.ua(OUT IN) zh,a¥lyJ laJYluMJtAAMM|uJL datia
DX onsald Tl 4l it ol s Tughlh i 231 g S sy oLt

IN AL, 15H : Jta
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1 =~\\\;t.x\\ B.\ \\3&\

SLLedl iy e

< blal i a5 —
B3l pea Uyl | gs -
COM EXE g O ol -
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Conver ted by Tiff Combine - (n

Sl Gy

AT Jaayl shliay Jasdl Ghbia e cblall Ciuyadl olll) plads pudiow
Lo a5 Loadall clilaadl g 153l pnl oy posaadl] La) b Landioal] bl p 53334

(Numeric CONSTANTS) $addf culgadl —

aie g 3 SI Tigie Ay Wobuall clblaall LIS ol jal (8 cllil 238 psdlnd Eua
oesSan St L By e ool o5 1 Lplysn ebae o35 wbilad] 030 Zollas
fels Lo calgill ada g 1l ag JEI 5 cpna ey e lu (Reverse)

(Decimal) & yudall —

cnlyill s aladionl o34y (0 - 9) Topyall AlisYI e (g3a3 Sl cal il oy
Loetie s 123 41 123D ] YBad o3 1 Ll b (gt o) D ipall aladiialy
bl Glae sie yude gusluall allss JF el il aia Jigas Glac a3y

(Hexadecimal) @ yudie Gualadl -

oo e lasd] yudly H Cijalls deguia (O..F) alip¥ eyl sda 6 pudid
OF5DH , culgilf iad [0] a300 colll 138 fow 5 a3 ¥ Lipdic gualeadl cul 31
Ao 20U e Ut 5SIM1 (3 Liadas s Loy sl cuslh o4 SEH
wsle SDOF 3 ypuayy cnaly ¥ o8 03308 (S0 0G0 LI SE 8y cals 3 0)de
A el 35D Ul paadll culdl g 333 OF ol el

] ) (B}nary) Laldll -~

Boally degte WSS o) e culslll sda (8 (0,1) LG ALY ausi saa

LEbil) ablaally pasdll ollae b calyill s3a pudiod Ldsley B
(Octal) Tulalll -
Q ijyalls Tepiia 0pSi ol e (0.7) Talalll aliy¥) audiod il gl cay

(Character string) Gaaa¥! Juudoulf — ¥

o LacalS Lnluall cillaal] i asdiod ¥ bl ciuagl Guasd | Judboad | pudiod
geadll Gl (b Losieall gl a3 (s fle eadhuad] ggiad iy Min o laitd |
ailaste g Legudge Ueabaall 383 o e (l et saslly aliY (5 i paYIS)
(oo o) sulaad

- LY _



Conver ted by Tiff Combine - (n

Sags (ASCIT Code) L5915 hastll ahiaionly Lua¥ | alledl 5543 o3
Bodilia oladll (ayy LS il plale 3 (s a5 J5a (y elly bl poa Jalall
Sl ol iey . el 038 3akis e U1 elliy 5 pctloa (L o3 (yps) comalsill pn
s Ep L plaaialy ey galipall b adl g sl i il gl i
o S Lol i S s o e i il

fieldname Dn expression
L) (i 3 Tasnl) elastail)

s clalall sda fag oblull Clay Lalall claball oy piaaill 38 ellis

(Define Byte DB) wuludf(uyas — \

ua galindl g LasdTull @llll g (53] GlS Giapasl DB Ladadll pudiod
L SBLdl pealic e yeaie JS) salycul pasaads ol

s dadid Jodliall Ciyas i) Laa ¥l Judloatl uyail DB asdiins~
Ualeall Jska eaify dogiia Yshal 326 ol Lasdaill adgs 2 yad| Laliall (Sayy (Taaladl]
aba¥l i el Taglaill o da aladtil wiey slacudl Johas sasaloslaill o3¢ G sall
e8] slole (o Gaaa¥l gy ol

o) 128 5 +127  ad )l g s jgeana Laskaill 08¢ B paldl & sdiall Ll -
(bl yumial jaass salyculidla gl Hliel

wle FE bl a33lly TR caashl pipll o 8y prane Lpie pualeddt bl |~
FF 03,01y 80 adyll ipa 8 ypemma Wl 2G,¥1 51 Hlatel

(Define word DW) 4alSH Cisyaii — Y

Lol yariadl ol tuo Laplaill 83 culy ¥ Jl g lias Ally clibull yalie ijas
pladi) dicy (buas¥) Cijail Laalaill s1a ausdiuds ¥) olldl yuaial (cul Y) S
ol LoBle o o Tuulailf aa

pia Gl Hlitel fle) 32768 ga oudloay 32767 M pags g pd) HaSt -
(bl il TWE LA WA pageads

(OOOO-OHEWE._.%,U‘.LIJYIWFFFJA%,AWL,“JL."?E_,_,,SI—

(8000 - FFFF) ¢ps 5 suana Lllod! ali ¥1) FFEF ga ol ad; 51y 7FFF)
owsSan St g satie ualead] a Ul o Glall 5a335 o3

- £A o



(Define Doubleword DD) e bl | LalSH (ds ya3 — ¥

oYl Chagl Lasladll ada aludical (Sayg bl yeaial el § Garads 2l
Copisa O Lelsk win ¥ o e

(Define Quadword DQ) 2alSH e lsy iayas — ¢

- abbll jaial (cub A) ol § Laadaill 834 yauads

(Define ten byte DT) culs 3 ydiall iy i — o

Lo ladivn| LaSy cilasdaill s3a e WISy o bilull paial el V. atadl aly

L JEH sl "
PAGE 30,80 9" el s
TITLE CHAP2 DATA DEFINITION

DATASG SEGMENT PARA ‘'DATA’

s=====  DEFINE DATA FIELDS

; —————

; DEFINE BYTE - DB

FLD1 B 'ASSEMBLER' ;CHARACTER STRING
FLD2 DB 55 s DECIMAL CONSTANT
FLD3 DB 10H :HEX CONSTANT
FLD4 DB 110118 s BINARY CONSTANT
FLD5 DB 01,'SON',02,'MON' 3TABLE

FLD6 DB 112345 ;NUMBERS ARE CHAR.
FLD7 DB 10 DUP(0)  ;TEN ZEROS

FLD8 DB ? SUNINITIALIZED

: DEFINE WORD-DW

FLD9 W OFFFOH sHEX CONSTANT
FLDI0O DW 000111B ;BINARY CONST,

FLDI1  DW FLDG { ADDRESS CONST.

FLDI2  DW 3,4,5 sTHREE CONST.

FLDI3  DW 5 DUP('*') ;FIVE STARS

; ———————————— ===

; DEFINE DOUBLEWORD - DD

FLD14 DD ? JUNINITIALIZED

FLD15 DD 'AB' sCHARACTER STRING

FLD16 DD 6543 iDECIMAL VALUE

FLD17 DD FLD3 - FLDFLD4 ;DIFF BETW ADDRESSES
FLDIS DD 16,17 iTHO CONSTANT

: DEFINE QUADWORD - D@

; - — —

FLD19 DO ? SUNINITIALIZED

FLD20  DQ 05D23 sHEX CONSTANT

FLD21  DQ 2314 sDECIMAL CONSTANT

i DEFINE TEN BYTE - DT

FLD22 DT ? $UNINITIALIZED
FLD23 DT 'ZIAD' sCHAR STRING

' END DATA DEFINITION

}
DATASG ENDS
END

- £\ o
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S edlasull pa B yudilin Jalaii o) Sas 35050 @laadasl] 50 Wl Gila) LS
Jaudl Ugh e alladl Lagd w53 ¥ o) 13a e ol oSy Lo yad 5 SI3Y) adilge
M e ey poabipall Jalds Loyl Gija bl el Jyda sUacl Sy LS anasiull
V_Il:diua._u‘.s.:dl_,..l pladdical

fieldname EQU value

Lagill N g gl Sas o5 ey FLD2 Jiall Vo ad )l aada ol 5Sas Miai

Jiall 1ia ri.\é:uaL_l(\o)
FLD2 EQU 15

MOV CX , FLD2

. *....!! @\:\A\ -5 R -

Zalgdl jpa¥] o slelya o a2 ¥ (EXE Type) diskiall galpall LS sic
Calil e pan il il sad 158 gy dnsm ASSUME. it pladial =\
edaill L] sl oloum ot el g it g Tl ool Losiil

gl b Leaaioadl lillly
Blizasl pasiuny (100H) onaly Yol Jylas SEGMENT PREFIX (PSP)

o arally Lalgill T plyie  SALI 5 S pmaS galingll 0o Lualh claslans
(PUSH DS) Layadl Jasan b ool

Syl 158 iy ellig CS 5SS plaall (siem ylsiall) Tladll Ll s — ¥
 Lgall i

DSR Ul i olsinll i o353 elliy Ul plpie wans — &

C(RET ,ad1) SS ooa ployiall g Lol lliy Tyl 2o 55l = 0
a3 e Gl gl



i EXE-PROGRAM INITIALIZATION

,
CODESG SEGMENT PARA 'CODE'

BEGIN
3 1) :
ASSUME CS:CODESG,DS:DATASG,SS:STACKSG
s 2)
PUSH DS $STORE DS IN STACK
;7 3)
SUB AX,AX
PUSH AX sSTORE ZERO IN STACK
i 4)
MOV AX,DATASG s STORE ADDRESS OF
MOV DS,AX sDATASG IN DS
H B
H
H
1 5)
RET +RETURN TO DOS
BEGIN ENDP
CODESG ENDS
END BEGIN

Cre golodl G ol yall 0 Caliss, (COM Type) golodl e GaT g g3 Wlliay
LI pa¥1 i (EXE) g

S EXE galindl pan Lty cul 5bS 16 5wk COM galill pam = |
31 13 e

cubs 00Y aaa (program header) i EXE g g oy gl iy - ¥
e olaadaill sac gigﬂlQLﬁAﬂ,tu};Scﬁtbyldgiah:oL«,h»;Lthr¢$lu£
COM 55 o galiall Lanill gl Tala ¥ cpan i L iy lilud] jealia

o=l ¥ Gl opa i (EXE) alipll i (SS) Luyall plalie i a s ¥ = ¥
238 wulsls Lslagiy! galindl 118 psls tua COM  galipll b i paill a0 ¥
Aayaldl

@lagladll plais 3 COM g5 Oa el i (Ga¥ a3l ) libiall Cijas — ¢
(CS)

(100H) &lsialls dsiia ASSUME 5a¥f alaaiuuls o35 gali ] 132 s — o0
o¥) aludinly 1ia Gias a3y (PSP paa)

ORG 100H
COM S EXE .53 a gealiall ons ol il pal oadigs WIGH gealally

- 0\ _



PAGE 30,50
TITLE  EXE~PROGRAM

o e s e e
33— v s ot e s S e e S i g A g 4k 4 v e s

DW 32 DUP(?)
STACKSG ENDS

1]
DATASG SEGMENT PARA 'DATA'

FL1 DW 200
FL2 DKW 100
FL3 DW ?

DATASG ENDS

H = =
CODESG SEGMENT PARA 'CODE’
BEGIN PROC FAR

ASSUME CS:CODESG, DS :DATASG,SS:STACKSG,ES :NOTHING

PUSH DS

SUB AX,AX

PUSH AX

MOV AX,DATASG

MOV DS, AX
===soo=mm=oo-m========= [NITIALIZATION END

we

BEGIN ENDP
CODESG ENDS
END BEGIN

PAGE 30,60
TITLE COM-PROGRAM
CODESG SEGMENT PARA 'CODE'
ASSUME CS:CODESG,DS:CODESG,S5S:STACKSG, ES:CODESG

ORG 100H ;START AT END OF PSP(256 BYTE)
BEGIN: JMP MAIN
$+... DATA TO BE DEFINED IN CODESG........:vvueees
FL1 DW 200
FL2 DW 100
FL3 DR ?
MAIN PROC NEAR
MOV AX,FL1
ADD AX,FL2
MOV FL3,AX
RET
MAIN ENDP
CODESG ENDS
END BEGIN

B>
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Conver ted by Tiff Combine - (n

oGl | g5 o laglas
ST pdln o @ UL el yas alae o8 laplaill e Lot ) ada Lyl
Ay Jat e gilm glladd b cnlanally

Lalad | el yait | s latas

u—hJL.iLuAIS Jlﬁﬁllbhﬁu@‘a_ﬁl&u
o okl Usaall b Taiage 2y G312V Lale llitl elyyat eslaglas - §

Jaall
‘.l.leS.dJl Laslagll
MOV des, source MOV \
PUSH source PUSH Y
POP des POP v
XCH G des , source XCHG H
XLAT table - name XLAT )

Sy Jaiieadl Jaadl (M o Gl n s liladl iS5 le MOV Taalas Jass
L Taladl el 3345 o)) Laakadll ¢!

MOV R,RI (\
MOV MR (¥
MOV R,M (
MOV M, imd (¢
MOV R, im-d (o

5,513 pdye M

« iy bl im-d



Conver ted by Tiff Combine - (n

Wﬁhﬂbﬁ'hﬁldc_&}n&lbﬁld tq_,..q L;_,.I.Lnd.ﬁ_n‘)_,:-.ay_\

Taalail
pia p ity leUaill et o ol I Liysd cGlaall Jis oS ¥ — ¥
. Lasdaill

c oal g Und Jana I p Ul Jais (gsine i3 oSa ¥ — ¥

- Lol ada i s JIaS ES Jaull alsdiial oS ¥ — £

POP AX P JG

o iy SP s () el a5 s Ul s Loalall a3a 34805 e

i LasSI Ul gy JI JS85 2 51y SP (gt Bl 3 ag ¢ AX Janed
Laglaill ada 8l aayy

$S: (/00 SS: 0/00

- SS: 0/02 SS: 0/02

SP —» AX__ 1SS! 0/04 AX SS: 0/04
SS: 0/06 SP T SS: 0/06

XCHG Zaadas - o
aladl JSally oplia olyginn o p Ll o4 Loaleill ada Tisksy
XCHG des , sour
B 513 pise olysioe po Jasus (syime Jussi (Sen Sus
Jie
XCHG AX, BX
XLAT - =~ -
‘ uaial] el H",..‘.IM" L Liyias g e C,cba._s"g_lw_ Al sl daalsy
AL Jaul Ig.i yeaiad] elld Jaandy



Conver ted by Tiff Combine - (n

ALy BX G Gighall Ll glyie Jas Tadaill sda s el

AL i

S5l peaiall Lagh e A Tigisall b &l : Jlia

MOV AL, 10
MOV BX , Offset A
XLAT

LG e llaall pls

g2 psmnad ]y 5, 5Sal0 ¥ all L TaY ] opay

& gpose 5 JBLlee - MOV X,S
s gsamsn i Jis U — MOV DS, SH
2 [3amme it Ll — MOV ES, DS
e paran 5sé Llae = MOV ES . AX

PUSH Toas - 4

L 3 LG B 16 G (05 iy Juaphl Sl g giona Jiia Laalall 038 000

oSl

o4 Laalall ) o Lad| St

PUSH Source

Oro Sbacin 0350 ol S (g3 ey Jiad) I yutis ~ Source ) e
it Laalaill a3a 345 Winy <16 Yok 5,803 pdige ol ¢ 2 16 Jabos pllad) edlouua
B,SIAl iy (b sty b SRl (ggian ()as o5 (ag SP gl putiha e 2 4k

PUSH AX
SS: 0/00
SS: 0/02
SP —> SS: 0/04
SS: 006 sp—

- oY .

AX

SP LasSll yutgas d 5L
: JGa

SS: 0/00
SS: 0/02
SS: 0/04
SS: 0/06



Conver ted by Tiff Combine - (n

Losblf 5 sty 3 T Ul s o1 3 S
POP Zoes — a

Lalsll g Lo siaad e oS &g PUSH il e Jans Lol a a3
s (158 Ol o5San (gl Jieal f Jiall 6 Uity SP LSl g () Lasl)
5513 pgay!

NB [N ]

PQOP dest

il TSI (a3a3 aad ol ol Jisd! (gl Jaiial) Jial) N s dest o) eua
Sl e Ll il 3

PUSH F Zaiai

LasSH 8503 b il Jass o lygios 0383 Lo Laaleil] 830 JaaS

POP F Lailas

- bl Jasa (i SP oy (g HLALH ZaSIH p (o gial e Taalaill aih Jasd

£ 15ay 1y Jauy ! alaalas

o2 Ly Lalail aladf JS801
IN accumulator , port
Jaa elas e Lal i AX g0 culs Jiid AL ga — accumulator g dua
OSazy: 255, 0 o s Gai Lo of oagy ¢ JIAs¥T slisa lsie 449 — port
DX Jowadl 55 gl
Jéa
IN AL, 200
200 53, Jaat! elise e AL Jasadh M Sbiladl o saly culs Jal
IN AL, DX
Glye gilly Jaatlolaa oo AL Jasall ULl o saly ey JLaol
| DX (gsina
26 LAY Laglal ol Sttt af
OUT Port, accumulator



Conver ted by Tiff Combine - (n

Jla
OUT 20H , AL

20H wilsie illy g LAYl alise M AL @lyginn g LA asi Lolaill sia
Jt.

OUT DX, AX
DX (ggins Glgie gilly g la Yl liva I AX clisinag Al

Oleiad | &S & lagdas
BSIUN g Tl ol il ke Ji5 e e gandl aia fand
Dlauna saal Il Jalocall Ty ¥) lsie Jiss Laalaill a3 i3 -LEA Loylas

SP,BP,SI, DI I ,f AX,BX,CX,DX Ll jal,a¥l

Laslaill s gl alal) Y2l
LEA reg 16, mem 16
rsle 1 a8 gSU) edlaall qual gay- reg 16
BSIA 8 adiga sl — mem 16

JGs

LEA SI, X
ST Jawal JI X gl lie Jis e Zaudail] oia Jond
:Jla

LEA AX, X [SI]
AX iDL+ X Jaly¥l olsie Ji o5
AX 15 olsiadl B a2 Gl 5 4 ST (ggane oS 136
LDS Lasdas
B VU oty BSIUN 3 T mn Tongaa K e il Tadal i o

DS i Lanl J31 TG AN Sy e Jonrss i anal ,SY

8 aladl gl
LDS reg 16, mem 32
Aoy ye Lalsl b yae 5 K10 iss — mem 32
L T MV s e —reg 16

- 01 _
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Jla
LDS BX , X

SLGIEDS JH1X gisll e Leaal J3¥1 oGLAN B e Toaladll o3a Jasi

BX . M Luaal ,S¥I
LES Zaibs

. DS Jus BS Jaan3 a3 f cidGaYly « LDS Laslas i Loalaill s34 Jaas

L o S lgias Ji olasdas — ¢

SF, ZF , &Ll Javas @lyyiae Jo e Loalaill a3 Jass — LAHF  ZLodas
(7, 6,4,2,0) oLl JAH Jaudl i AF, PF, CF
(7, 6,4,2,0) aLll b AH alyias Jii e Jasi - SAHF Lol

s L) S

el ol puieaty e BSIUN b gilsa ik Saas sk galin (ST —  Jla

STACK

STACK  ENDS
DAT

X

DAT

coD

LL:

CoD

(V) piogelin

SEGMENT STACK PARA 'STACK'

DW 32 DUP(?)

SEGMENT

DB 5 DUP (?)
ENDS

SEGMENT

ASSUME CS:COD,DS:DAT,SS:STACK,ES: NOTHING
PUSH DS

SUB AX,AX

PUSH AX

MOV AX,DAT

MOV DS,AX

MOV BX,OFFSET X

MOV X(BX],0

INC BX

CMP BX,O0FFSET X +5
JNZ LL

HLT

ENDS

END



Y

Tigioally X Tighuall i 5,601 ualiall fosis asis galiss ST — : JEa

(¥) s gealise

STACK  SEGMENT STACK PARA 'STACK'

STACK  ENDS
DAT

X

Y

DAT

CoD

coD

DH 64 DUP (7)

SEGMENT PARA 'DATA’

DB 8,9,50,30,20,70

DB 6,80,44,77,32,55

ENDS

SEGMENT PARA 'CODE'

ASSUME CS:COD,DS:DAT,SS:STACK

PUSH DS

SUB AX,AX

PUSH AX

MOV AX,DAT

MOV DS,AX

MOV.SI,OFFSET X

MOV DI,OFFSET Y
MOV DL,X[SI]

XCHG [DI,DL

MOV X[SI1,DL

INC SI

INC DI

CMP SI,OFFSET X +6

JB LL

HLT

ENDS

END

N N
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Laalad) Bua gl
ipplaaafl lloell dya s

LB L3 ey pomn

culdl Saaaie aliz¥ ) pan —

Lydall ala ¥ ¢ ylag paa —

LA WL, s —
IR

ASCIL i LBial) ali¥1 Lasaly s —
S I ASCIT ol oo ali,¥1 Jysas -
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Conver ted by Tiff Combine - (n

Llal) elalaall T ys

alabaall Luiiz) Lawadll cleglaill o Lagana o de Sule ppandl] Lid g gins
+ Lasailly iyl ¢ bl peaal : Losaliad? Ll
daly culs Lol e Al LG ala,Y1 e calalaall sda ity caalall o
Liald Ll ol 038 e Lelsh s il a3 Tallan ol fil . Bamly el
o laalailf o )uaZonls BB Tosloaal) lilaall daa 3k psiiysil sl 514 crcoaas
+ gsentl] Bl i 535k Ay loaal
S Bl LB ALY e Tl ol ks il lladl poakian
550 ad o petall 2 ,YH e oISy 5 putl
22k LGN AGY I Ula b, TGS 16 f 8 s LAGEN s, ¥ Jgh sany
(@bl 8 aill Lok 5K 131) 255 +0 i golsiny UL praa 2l Jian 35861
el o B eail 5LY1 Jin3 . (LA 16y o311 IS 131) 65536+ 0
127 o i)Y Tash £l 55 Digay € 15 o, BLAlly 7 3, BLA) 55utshl al3,Y1
(Bla 16) - 32768 JI 32706 o f (<Gl 8) = 128 I
— 1 iceall (ganly aalall 3815 B Dyl Ty petall a1 S5
BCD ¢pad e coldl ggiay &ua o Packed Form)( Lagyall Guall ~
EXTL FER TR -
Jisscualy BCD i oo culdl (gyiay dua (Unpacked) 3 oSl Lall ~
Ula i in Lo g pd] g ¥ UG S5 alall o paad) el 23,01 fia
wb 1990 pill s gl peall ¥ (e b g pa) Tasi Lol ol Tawaiilly o yeis)]
) - Ohdsall

1 9 9 0

01010 1|1{0]0]1 1{10j01 110 [0{0]0

Lagpal! Gigaall 3 1990 a1 fihos

- 10 _



Conver ted by Tiff Combine - (n

Ul el SIBH el Sl el ¥t bl

o 0] 0|1 1{ofof1 1{0{o0}1 olo]olo

3Kl Ligeall (3 1990 o3, Jikan

obleall Liits ayis BORS/R086 Gudull clladl o M 5,LETI Jan3 5adl
Iia g+ LRI AL 8 Uhan pl¥) of 305301 e Loaliad | TnsLoaall
i S B Wien a1 23S 13l agmm kg8 (e Jsmall I 2153471
Jsaatll lealad 35233 Layaall gl e Jgeaall Lulae callais . SLEH o Us3
Al gl e Adjust instructions

LALEN (Y by pan—

5 ADD o ladsill pladioals LG al,Y 1 7oy g colalas Gadall glladf S5
un\,ll,_,‘..n.-an.lnuuw_,(c)la\,l )ulb.luLula...llauf.l..\:..ual,_,S.u SUB
34 olaglaill algd aladl S Bunly Lol o sanly cuals Lagia IS dpla G5Ss Siame

ADD 3t Jalakly g1 Jalall
SUB 3l Jaladly 31 Jalad!

a3+ A Jalall i g yanll (5% cplelad pan ADD Zoplel conumn « g3
Joladl i £l 5l o5t (P Jalall (3a ¥ Jalall g sl SUB Tl o
— b a1 Jalall 532 ¢

General - purpose register oola ¥ Lole edlawll sal -

Memory Location ,S1il adlga sal —

Laalal| i —

gilsa sal b ol G311 Lale eblaadl sal (B 4135 oSasd U alal) Ll
u.ﬂuu_,_'xnw_hl.uc_n SUB ADDi,q.duuhSchL_).u.uul_,.-.c 51l
1 o sl Ji 8 SIA1 3 o3 ool ok of gand ADD BYTE2 : 2 SH
; Javal 130 3 ities Taalail] 35 o8 o) 3

MOV AL,BYTEl

- W\ o



e dsbadl b Lyglatia cdlales o SUB 4 ADD Lasbsi plsteaf Lyl o ik

MOV AL,BYTE2

gju’dm'-weﬁe@&ei&ﬂa“c&“ﬂ%%&%@c—m%bﬁzg‘

AEEZ XA T

SUB 5 ADD alaglaill Tabhisa JIC e (g gias

ADDITION & SUBTRACTION INSTRUCTIONS

3 EFREFEFR KK EXAMPLES
PAGE 60,60

CODE SEGMENT PARA ' CODE °

' ASSUME CS:CODE, DS:CODE, SS:CODE

ORG 100H

BEGIN: JMP SHORT MAIN

H * Kk Kok ok Data definitions kkEEbFkrkokkdkkkk

BYTE1 DB 60H

BYTE2 DB 30H

BYTE3 DB 00H

WORD1 DW 6000H

WORD2 DW 2000H

WORD3 DW 0010H

;**************************************************

MAIN PROC
MOV AL, BYTEl
MOV BL, BYTE2
ADD AL, BL jreg + reg
ADD AL, BYTE3 ;reg + memory
ADD BYTE1 ,BL jmemory + reg
ADD BL, O5H simmediate + reg
ADD BYTE1, 12H ;immediate + men
MOV AX, WORD1
MOV BX, WORD2
SUB AX, BX jreg - reg
SUB AX, WORD3 ;reg — mem
SuUB WORD1, BX ;mem - reg
SUB BX, 2560H ;reg - immed
SuUB WORDY, 357H;mem - immed
RET

MAIN ENDP

CODE ENDS
END BEGIN

T gsana lodpanll (JIobadl fa 58S b culy e culs pan Tilae a3 48

@sios AL daall o gl s parill Ulall o saly culy b 40533 S

Laalaill 3iis o) . 60H 301
ADD AL, 20H
— ol g
- AL Jaual) (i 80H pi )l cp5as -
OF =1l 10Ula i paill 4, -
-y



SF=1 4l 10Ua is,Ladi ), -

+128 ioa Yaud Ll 3%, 10000000B3ay BOH 11 11 el 1 ey
AL Jaaadl o g (0 @SUE O 1 +128 o3yl g lins . 128 - e Ul
o e Ul o3¢ Bt Ul e Lt yemall (. A3 8 e Lt iy
Jalra. +32767 o 581 03, e Jpamally baaly LalS Legin JS ok cpai,
il U b Balh oy el sin Jha 3 pamea s Lo Jganl
Sz 20H (30 pe AL dall elysins pran Ula i Siad Bl il (sl
TSt CBW Zaglaill plidtualy AX awaadd Il Joread 138 cliginn ot

15 8 7 0

N

AH AL

i ADD Laaas GIK 3 yay
CBW
ADD AX ,20H
enls Lehyle a1 wLE¥ 2adlal 103505 SUB 4 ADD claaill ) sl S5
 Lald Doy wlilae 1 Baaly T o Lelsle s 3 081 Gedlan g BaS S
oS 3 oo eyl 5 Legia JS ok tpady gra sl 51 (o050
o raall 03 Dbeall sda G galisdf disy. SECOND 4 FIRST gyyybiall

THIRD ¢, yialf
H MULTI~BYTE ADDITION OF BIN NUMBERS FERRREE XK
PAGE 60,60
CODE SEGMENT PARA ' CODE '
ASSUME CS:CODE, DS:CODE, S8S: CODE
ORG 100H :
BEGIN: JHP MAIN
H [ SER RS L) DATA DEFINITION kkkxkkkkkkkkk
FIRST DB 10H,20H,30H, 40H, 40H,50H
SECOND DB 30H,25H,15H,8H,17TH
THIRD DB 6 DUP ( 7 )
#t******#*********************************
MAIN: CLC
MOV CX, 5 3 BYTE COUNTER
LEA S1, FIRST
LEA DI, SECOND
LEA BX, THIRD

-\A L



Conver ted by Tiff Combine - (n

LL:
MOV
ADC

INC
INC
INC
LOOP
RET
CODE ENDS
END

AX, [ SI ]
AX, [ DI ]
[ BX 1, AX
SI
DI
BX
LL

BEGIN

(1708152530H) aijdly  FIRST (5040302010H) oG 31 ol a5l
(Low order Liyy Ja¥1 coslall (30 &uan Laudd I3 SIAN 3 D)3 SECOND

. Glgie Ji¥I 5,SI301 giga i byte)

BSIA b iy 038 L G Sl ity

10H

FIRST

20H

30H

40H

SOH

30H

SECOND

O8H

15H

25H

17H

THIRD

3Rl s 3,81 o bl oa3as

- 4
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10H FIRST
20H

30H
40H
50H
30 H SECOND

08 H
15H
25H
17H
40H THIRD
28H
45H
65H
67H

32ad3l | g 313N b e lilad ) oa5aa

1S 35 el 2 g iy L IS e sy g e o galill s
e Lalaadl s o3, JS o saly culi 850 JS b gaad (Al ADC Laplaill i
g a3+ THIRD Jiall o pard | il b il u3a% cnaol) e a8l el
L 02t Janll T 31 Tasl e il 5 ] o ST Ll
Salall S pa i i Tolaadl a3 yaioid 13y . THIRD Jiall (e (381 el
VRN FUURTE RIPIA-RW | R

+ pooadl Telany scll i Jaal By o -

 CX Jawall b oy JS b slaldl sae Gp3a3 -

gl 1S Lo 058 1 o) Lol 5S35
ool 13 alaiiual oSar o elli fae . CX Janaadl b a3l e 02533 i 3L
SBB Luatly ADC Laabaill Jlagianly elliy s bl sussia ali,¥1 ¢ 5kl

-V -



Conver ted by Tiff Combine - (n

Godiall pG Y £ sy paan
pladioad of . B ol Tagyad) Biguall b Jins Doptiall a3 ) Gl B
JEa¥ aia gual LiiBli a3l e ADC , ADD , SBB, SUBeLudail
Tallan g ¥ il Il o s ¥ 1ia . el 3058 M1 sl I g5
: LI el cgamf Tncalyy ol Jsan i a3l s ¢ &upuinll a5, 3]
S Gyl ol pan Ul i pisTns AAA -
Sl bl i) ap Al s DAA -
 Aagsadl Lyl ¥ ol Ula i pidius ASS -
gl Gptall g3 £k Wla i pidiud DAS -
B30 Lall Jass e Jaxiy OPERANDS clalan (s o Loslaill s 38 LS5
£l o peandl landad wng Laulid ail] T3 LGS o 11 AL Sl
- ossil] Tl 3 B el el 5 ekl
oo a3y e gasind 136 AL ) (o (pasd | iaill AAA Lashail] o : ¥l
CF , AF ol ll muany AL o sl chaill juini Ldae o35 9,0 05
ol 90 ST R e gty AL gya rastl cloaill 1S 131 1 e Ula i
— L alyhall i "1 Ula i AF LI alS
. AL Jadl I 6 3,01 Gilal -
. AH gl I 1 0301 GiLal -
"1"dlla i AF, CF ol pouay -
- AL ool (o s sl i
e S Lt L, AL ol i 223001 Ll 25 i
ADD AL, BL
AAA
DAA Laslaill ol yué o AAA Laalsill Lgsliia T os DAA Ll Jass : Ll
~ ¢ AL ol i il s
AF =141 9 ta €1 L Jany AL Jansal (yo fyas¥] aill 1S 136 -
1MW i AF Ll masty AL Jad! I 6 i1 il
Ula i CELI eyl 9 a ST AL Jaaall gy sl cieail] oS 131 -
"1"dla i CF Al magiy AL Jadl I 60H wlf Glal o3 "1"

- VN o



Conver ted by Tiff Combine - (no s

M'fWWﬂMJWL‘ Lasla ALJ_-\_-»JJ(S_,S.:.:_\ gy
R PP

ADD AL, BL

DAA

a3y e gsial 3l AL Joall a ol Cieasll AAS Lusbatll i : LG

pasty AL Jadl o el Glaill piviad Lulae o33 9,0 g gl
sl gsios AL g ol Ciuaill oS 131"0" Ul 3 CF , AF ot
— 2l bl 35 "1 Ul i AF LI 5 ol 9 m 5T Lud

. AL Joull a6 3501 s -

. AH ol 5o 1 iyl g -

 "1"Wa i CF , AF oyl g —

. AL Jaall oo sl iaaill iy —

S lapaa e el le AL el i iy

SUB AL,BL
AAS

DAS Laslaill ) pué ¢ AAS Laabaall Lalikia Tisyhay DAS Laslsll Jaal = Laal,

t AL Jasall b opalll s

LM i€ 5l 9 ta 5uS) ass Jamy AL Uaniadl a gpas¥) el (S 131 -
U 3 AF L gty AL dnul g0 6 g3l ok 1" Ula 3 AF

, ||l|l
AF Ll sy AL Jaadl 5o 60H piyl1 ol "1" s i CF
SUB AL,BL N s
DAS

Ll el gl 9 oo 5ST Lagi

— ol ale 131\ Jtia
AL=18 ,BL=54

- VY -



: cladail] 205 any AL Jaed] cligine ao

ADD AL ,BL
DAA

DAL Jauadl i g gandl cpyads opaiyll pass ADD Laglaill i : Jall
6C=54+18

DAA Laladll 5 1l ¢ (€) Ty sl Tus e esiong pyaadl o ki
72206+ 6C gsaadl I 6 p3l1 GLAL pgunll fyindy ash
ol cale 13 : Y Ja
: clabetll 15 ans AL Joull slysins snyf BL= 18, AL= 54
SUB AL, BL
DAS
AL Sl i g3l (535 cpaiyll golay SUB Lagladll gt - i
3C =18 - 54
Lok DAS Talaill ola 1301 (C) b cad L o 5o g3l 3 1ok
~ gl e 6 031
3C=06-3C

RFER R kRk R ASCII ADDITION FEEEEFFERKERPFV RA KLY &
PAGE 60,60
CODE SEGMENT  PARA ' CODE '
ASSUME C5:CODE, DS:CODE, SS:CUDE
ORG 100H
BEGIN: JMP SHORT MAIN
HRREERRERK DATA DEFINITION LA ESERPES LR P EY RN NN
ASC1 DB ‘568"
ASC2 b8 '695°
ASC3 bB 1000
FREFRRRR R RREERRI AR RE R R KRR RRR KRR AR EER KRk Kbk b 4
MAIN:
CLC
LEA SI,ASC1+2
LEA DI,ASC2+2
LEA BX,ASC2+3
Mov cX, 3 ;ASCIL DIGIT COUNTER

-yyr.



LLL:

MOV AH, 00
MOV AL, { 51 1]
ADC AL, [ D1 j
AAA $JASCII ADJUST ADDITION
Moy L BX 1, AL
bEC 51
DEC DI
DEC BX
Loop LLL
MOV L BX 1, aH
RET

CODE ENDS
END BEGIN

LALAH G, Y Gy
wodl Lald olaled Lo 80BY / BORO Gaill lladl olagdad pills (g ins
Loalaill puasions . 558500 5ué aUoY 1 pudd auiioss MUL Laslaills . o053
Lo JS s opady s o limlaill GIS gbiens gl ali ¥l oyl IMUL
saly el (gsbas Lagio US sk ady ooy Al b Bualy Tak yf sy el (gl
X Tl ) TalS Lagrho S gl cpaly oo Tl (gt Bty TS oy pull 3 sk oS

e Jgbs 3G e Jpeaall M (LK
(cub V) dsaly LK @—— culix b
(20l £) pliak W L x LK
o el o lasdail Lalad| Geall
MUL SOLII‘CC—O[;eI'nﬂd
IMUL  Source- opernad
Y1 Jpka dss (gdll o el dilae latas aaf 4 Source - opernad 5l daa
X LK & Llaalliualy K source - opernad Jgha GIS 136 . Lalaall QJESJL:JI
LK
L source - opernad Jalall 5530
sl BSIAN pil g hl,a,ijuabéﬂhle.oj__uull;,ahbng,hd.}uu
caalycul dsh
X by b Ula i ALMIQJL‘.L“JIQJJ‘,LMI?JL&JIJ‘MIQ;,_:.:
Jawdl b il fala O Ll X LaK s Ulan (8 AX Joal! (3 ol culs

- v¢ o
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Ula 5 AX DX plaadl b opeadl hala g3a el X ol o nd aa AX
Ll X L
— : @l 385 5Ky pedll Tlae dlalas Y ISl o

source - operand
X X

T AX AL T

DX AX AH AL

e OF LasiliLlyy CF Jaall i, ,le MUL , IMUL elaladll g3
el
Cheaill SIS 131 jieall Ula i CF , OF alilyll puays : MUL Zaglaili -
gl Ul 3 LI SS Yy e Lyiaa ol fualad ous]
gan <3 13 Siall Ula i CF, OF abilll g IMUL Laslasll -
g ol Lyiem gg53a3 oyl Jalad el ciail i LA
O sl laaly ind wopdll Jalad yuad] Ciail s cGLAlI
o 015508 100l 39S cpmall el s Ciail
s cdlall i CF , OF el ll mays . asd ) ieall
aalyll Ul 3
— L) el el oyl goraantll By el S
el x culy ~
LalS x LS -
Ll x el -
Bt o ol 5,0at] gt U (05 s



'R
199

EXAMPLES OF MUL and IMUL

OPERATIONS ¥t ¥ bbbt &

CS:CODE, DS:CODE, S5S:CODE

PAGE 60,60
CODE SEGMENT PARA ' CODE '
ASSUME
ORG 100H
BEGIN:
JMP MAIN
3 FEEEREEEXRRDATA DEFINITIONS
BYTE1 DB 80H
BYTEZ2 DB 40H
WORD1 DW 8000H
WORD2 DW 2000H
s  *k#¥*kxx¥  UNSIGNED MULTIPLICATION
MAIN:
MOV AL, BYTE1
MUL BYTE2
y
MOV AX, WORD1
MUL WORD2
L]
MOV AL, BYTE1
SuB AH, AH
MUL WORD1
LI L SIGNED MULTIPLICATION
MOV AL, BYTE1
IMUL BYTEZ2
1]
MOV AX, WORD1
1IMUL WORD2
1
MoV AL, BYTE1l
CBW ’
IMUL WORD1
9
RET
CODE ENDS
END BEGIN

kkkkkkrkkkkEkkkKKRKRKF

MUL **%kt*xx

; BYET * BYTE
3;WORD * WORD
sBYTE * WORD

*REEAK
BYTE

IMUL
sBYTE *

sWORD * WORD

;BYTE * WORD

i iyt s MUL , TMUL elagaill o JULI 1ia 0n e

ol i o3l A1 oyt Tl g« Bamly TukK e Ll i ¥ 21 )Y
s sy ¥ Lo JS gyl ol el s S Tualis Zollae lf Bamly LS e
(5 il L Sl il IMUL gl MUL el psins. By Ll
5o gl o il LN lyall e psaaly il Jualym an Telas

S e ¢
595 (:)

+20400
20995

12
x17

34
17

—

204
- Vo

35 (:) —-:&Htﬂl

x17

245

Ky

595



ST Banly Lak e Gelods ah Al aUY s Lulee JBI B mds
Libae o5+ G X 0y Bal ey SO Ll X S oy L3 2 iy JULS

J¥! e 5all b oyl
H MULTI-WORD MULTIPLICATION KERKERRRRRRRRERR R R LN
CODE SEGMENT PARA ' CODE '
ASSUME CS: CODE, DS:CODE, SS: CODE
ORG 100H
BEGIN: JMP MAIN
H ¥ kkkkkkk DATA DE[.‘INITIONS kkkEFkok Rk kR Rk £F D k& F
MULD DW 3206H
bW 2521H
MULR DW 6400H
DW 0A27H
PROD DW 0
DW 0
DW 0
D 0
H * Aok ok MULTIPLICATION OF DOUBLEWORD * WORD k¥tk
MAIN: MOV AX, MULD+2 ;MULTIPLY RIGHT WORD
MUL MULR sOF MULTIPLICAND
MOV PROD+4, AX
MOV PROD+2, DX
H
MOV AX, MULD sMULTIPLY LEFT WORD
MUL MULR ;OF MULTIPLICAND
ADD PROD+2, AX
ADC PROD, DX
H
3 2 FEEFS MULTIPLICATION OF DOUBLEWORD + DOUBLEWORD
MOV AX, MULD+2 ;MULTIPLICANR WORD-2
MUL MULR+2 5 * MULTIPLIER WORD-2
MOV PROD+6, AX
MOV PROD+4, DX
MOV AX, MULD+2 ;MULTIPLICAND WORD-2
MUL MULR 5 ¥ MULTIPL1ER WORD-1
ADD PROD+4, AX
ADC PROD+2, DX
ADC PROD, 00
H
MOV AX, MULD ; MULTIPLICAND WORD-2
MUL MULR+2 ;3 * MULTIPLIER WORD-2
ADD PROD+4, AX
ADC PROD+2, DX
ADC PROD, 00
5
MOV AX, MULD sMULTIPLICAND WORD-1
th MULR 3 * MULTIPLIER WORD-1
PROD+2, AX
ADC PROD, DX
H
RET
CODE ENDS
END BEGIN

- YV o
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DX

AR

¢ Jalall WORD 1 WORD 2

ELINART MULR
WORD?2 (]

x MULR
PROD + 2 PROD + 4

WORD1 2
x MULR
DX AX

PROD+2 PROD+4 (3
AX

PROD

PROD+2 PROD+4

= A g2l o GG X Glal ol alae 3453

Js¥l Jaladl WORD1 WORD2
Sl Jaludi MULTT MULT x

WORD 2 ]
x MULT?2

PROD +4 PROD + 6

WORD 2 (2
x MULT 1

DX AX

PROD + 2 PROD +4 (3
+ DX AX

PROD + 2 PROD + 4

WORD 1 (4
x MULT 2

DX AX

- YA
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PROD + 2 PROD +4 (5

+ DX AX

PROD +2 PROD +4
WORD I (6

x MULT |

DX AX

PROD PROD+2 !
+ DX AX
PROD __ PROD 2

I IS e 3,S101 gilsa b ALl el Joala s Py
PROD PROD +2 PROD +4 PROD +6
T putall B, ¥1 e Wl b oyl Juala Joindl AAM Ll a il a3 °
codll Jiala dipats AAM Laalalll a5 Gaa ¢ cals X culs Dlaall Ala 2 3S,<al
Jisaill Llae pT . AH , AL ealaall 4 oSl Gpall I AX Jad] i
o Landll @30 5530 10 ad,lf e ALJ;:u.ullolﬂJiM‘uail:ng:le:\:dlul;
Tubae i bl lygioe 3l i+ AL ol b Tonsdll aly AH ol
“ig-“-,u“;“
BL =7 (00000111B), AL =9 (000100113)
:g_ho)l.g..mllol._a_\,i:uc._ua] MUL BL Zaulasll 1La%5 aaus
BL =7 (00000111B) , AH=0 , AL =63 (001111111
o AAM Zealailf 3iis AH L AL edloall b galill G yudl) Jaala Josal
Lol 36 05339 10wl e (001111T1B) AL Jarall sligins poudl a
. AL ol (i (00000011 B) Tacsill iy AH Jasadl s (000001 10B)
AX Jpd! i G3an pencmr 6327 XY puill Juala o6 LI

A



Conver ted by Tiff Combine - (n

AL o G,Y | Lawad

pULY) Lacadl IDIV pudioid . 5,360yt ali)¥) Tawadl DIV Lasdaill psdios

IDIV divisor

—: Ll 040 legs a3 350

cub + U culs e LK Tond —
L+ K : L e (el Tand —
f ot Ladill @ laalail Laladl Bisal !
DIV divisor

Jsbe OIS 136, Lavsl] Gulae p gt gaasy il 54 dale aguadll divisor 5 eua

el + a2 Tulaalli ey e el
A+ a2 Talaslli ZakS dale pgnaill s 5 131 Lol

ST pilpa sal il GAEY ale el sal g Ll dle gl 55

P DX gplaadl ¢ el Lol Lo Ulan 3 AX ol 5 Lol agull 050

LK EaK Lad U 3 AX

Jaeall 3 gl el + HlalS Lawd Ula i AL Joncall i Ll Zacadll i oS
+ 2alS Ula AH Jpad! b Lol 30 5330 LS+ (LK Lawd Wla 3 AX
LK+ LK Ul 3 DX ol Lyl ¢ el

AX

Divisor

DX : AX

DX g il gL

: Lasadll uboe 31 S8 s
AL

Divisor
AX

AH i Lol il

- : Ghal) Coadlll Ll JIKE) ‘:,Jt'JIJL'ill s

el TS -
enly+euli—
L+ balK—

L+ -

iy 5mpll i pl



;o OXEEXH EXAMPLES OF DLVIS1ON OPERATIONS  x#kskkkasdiiid

PAGE 60,60
CODE SEGMENT PARA ' CODE '
ASSUME CS:CODE, DS:CUDE, 55:CODE
ORG 100H
BEGIN:
JMP SHORT MAIN
s REEEEE AR DATA DEFINITIONS FARELEER PR TR R E VY
BYTE1 DB 80l
BYTE3 DB 16H
WORD1 DW 200UH
WORD2 bW UUI0OR
WORD3 DW 10001
s EEFRET PR LA AR AR B PR F A T TRRFRRFEF DLV I AR AFI I VDL H b ¥
MAIN PROC NEAR
CALL UNSDIV
CALL SI1GDIV
RET
MAIN ENDP

; *exkxx¥x  UNSIGNED DIVISION PROCEDURE UNSDIY 13+
UNSDIV  PROC

MOV AX, WORD1 s;WORD / BYTE
D1V BYTEL

MOV AL, BYTEl ;BYTE / BYTE
suB All, AH

DIV BYTE3

MOV DX, WORD2 3 DOUBLEWORD / WORD
MOV AX, WORD3J

D1V WORD1

MOV AX, WORD1 sWORD / WORD
SUB DX, DX

D1V WORD3

RET

UNSDIV  ENDP
§ FEREFEX SIGNED DIVISION PROCEDURE SIGDIV Adar i

SIGDIV PROC

MOV AX, WORD1 sWORD / BYTE
I1DIV BYTE1

3 C et e st eene et s eeataaenes ettt et nae
MOV AL, BYTE1 sBYTE / BYTE
CBW
IDIV BYTE3

3 S et em e es e r s es e s ea e aan et e et s
MOV DX, WORD2 s DOUBLEWORD / WORD
MOV AX, WORD3
ID1V WORD1

; e et ees it s i e s s st s e s et
MOV AX, WORD $sWORD / WORD
CWD
IDIV WORD3

3 St e et ettt e et an et et a et s et e e e et
RET

SIGDIV ENDP

CODE ENDS
END BEGIN

- AY o



Conver ted by Tiff Combine - (n

ASCII ks, Uiab | ali, ¥ Lowdy o
Gk e gabinall (G Leiallia sl ebidasdl i) oLa¥l e 5i5S b a0k
plass coalall 5813 reilill Lot Gayla e Usall wllaall Jias . pialill Zagl
ol JLasl (I eeSlill Tagl o SAM 5l JLasl (g Siai . ASCIHI
Saiss ollady . 31323334 il oas (111234 2 LY Jaal gy - 53414D
ASCI allas ya Lhigas 1 mslill gl oo Uaakl c bl e Tualual! oladaall
Leisas (1 Sl e Jpeastly Tolowall ebilaall 1055 aay a3k SGRI plasl] I
/ 8088 3l glladl olastas ailla ol 5 . ASCH alss A1 SGEH Al oy
@bladl e Gbal) Guloall alleadl el s Lol clabs Jle gsias 8086
oo Lialow Bhans w01 oUsilt 11 lypas s Sp8la ASCIT ollas, T8l
91 atsh - Lagimdly Al Tisaally Lyl a3 e 15l panll lolae S
Llae padli . ASCIE alss 3 WUl iV e Lanailly ool @libor 3145 S
- &Y wlpkall (3 ASCH allai 3 Ul ala Y1 Gl

Un- £S5kl & yduall ipal | M pull Tubae 63, L0 al5Y 1 J3a5 —
packed Decimal

MUL Gasdaill aladZealy o li;¥1 o peds —
AAM Lasdaill aludiinls o el Juala Jan -
ASCIT allas J o pall Jralas Jsos -
ASCI alss il Jygaty opdandd ] olygiae opedl G
AND  CL ,0FH; 9 230l I CL Juypa3
AND AL ,OFH: 5 2i,li JI AL Jugas
MUL CL ;ALXCL = 002DH
AAM IS ySall Bl ) il Jysas
OR AX,3030H; ASCH sl M a5l s

- AY .



**%x¥%%  ASCI]  MULTIPLICATION KRR T AN Ay

CODE SEGMENT PARA 'CODE'
ASSUME CS:CODE,DS:CODE,SS:CODE
ORG 100H
BEGIN: JMP MAIN
ﬁULD bB '3789°
MULR DB '6’
PROD DB 5 DUP (0)
ﬁAlN MOV CX,04
LEA Si,MULD+3
LEA DI, PROD+4
AND MULR, OFH
RRR: MOV AL, [SI]
AND AL, OFH
MUL MULR
AAM
MOV LDIJ,AL
DEC SI
DEC DI
LOOP RRR
RET
CODE ENDS
END BEGIN
) olshall ASCIH alsi b Liall ali,Y | Lad Llae il
AAD aladioly S AUl 1 gl Jaga -
DIV aluiiouls ali,¥ ) pouii -
Fol el
CL =37 AX = 3238
7 e 28 3,1l Lawadl LI & Laglail] padis
AND CL ,0FH; 7,1 CL Jyy3
AND AX,OFOFH; 0208 i AX iy
AAD ; LB AL 1 gl
DIV CL ; CL e AX Zawd

2ub T dlsk 3 e el 4 Aok o3 Tand I galial iy

- AY _



Aok kK ASC1I DIVISION FRFAAREERRRER RS+ %

CODE SEGMENT PARA 'CODE'
ASSUNME CS:CODE,DS:CODE,SS:CODE
ORG 100H
BEGIN: JMp MAIN
DIVD DB '3698"
DIVS DB '4
QUOT bB 4 DUP (0)
; _—
MAIN: Mov CX,04
SUB AH,AH
AND DIVS,0FH
LEA S1,DIVD
LEA DI ,QuoT
RRR: MOV AL, (811
AND AL,0FH
AAD
DIV D1vs
MOV (b1],AL
INC Si
iNC DI
Loap RRR
RET
CODE ENDS
END BEGLIN

BCDawsti 1 ASCIL s gon paG,Y1 Jagas

Ll T sal b casmlall 3513 251 i

S pasll -

ASCII Ui -

BCD plai -

— LS By 29 g petall 3 ) e

T00011101 & 3l alsall i -

011001000111001 = ASCI aliss i -

00101001 : BCD  alis -

AU LB 1 e bl B35 s Tl lelanl] laslsl cranim
ol s Gl e eSSt apaalall Tallad 5l (1 (55 Loa (SGAI pUa
el ulbty . BCD allii ol ASCI sl i Wiall pl65¥1 e Labosall lubaal
Siad . AY Lt o L1 Japad pile T4 gyl i3 n oala byl L3I
BCD alls M ol 3yl ASCH ol b iy ysad I gl padiis

- At _



: *xx%%%* ASCII TO BCD CONVERSION SRR EREE LRSS RS

CODE SEGMENT PARA 'CODE'
ASSUME CS:CODE, DS:CODE, SS: CODE
ORG 100H
BEGIN: JMP SHORT MAIN
b
ASC DB. '056328"
BCD DB '’
1
MAIN PROC NEAR
LEA SI,ASC+4 ;s INITIALIZE FOR ASCII
LEA DI,BCD+2
CALL ASCBCD
RET
MAIN ENDP
H
ASCBCD PROC
MoV CL,04
MOV DX,03 ;NUMBER OF WORDS TO COURECT
XXX: MOV AX,|511]
XCHG AH, AL
SHL All,CL
SHL AX,CL
MOV [DI},AH
DEC SI
DEC SI
DEC DI
DEC DX
JNZ XXX
RET
ASCBCD ENDP
CODE ENDS
END BEGIN

— i b Lok BCD s I ASCIT plsi a pla¥) ysad s padl

sl I el n ol ny Tal Jygatll Tukas o5 —
el d bl I el cubill daly) -
Ll A lall LI LK ) -

IS b 53 gl BCD Ui 3 i, Ll o ) ol b i -

. L)ﬁ-lﬂéhll
Gl TN Gy -

¢ b LS BCD plis i ASCH plii i ikl '3567" i i1 Jyony Slh

33353637 JSall e 5 S 14 3567" w3l a —
3335 (gpuanlly 3637 iadll : cpial (ya 0 M1 S =
+ 3637 il LI ¥, Jyai —

- Ao _
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3670 4——37 gitii alye 4 el N Gad culdl Zaly) ~
3670 ————— 6700 g ol pe 4 jlad] I Lalll Zaly) ~
. BCD plsi i 3637 sl Jag gl 67 pill jeasd ! el (g i

AUSH ALl 11 ASCIT a3 o alG,¥ 1 Sy

Sloball cann U AL I ASCIE L3 3 A all pG Y] Ly (pSies
— -l

bl A a2 2l aay by Jigadl) Llae o35 -

c el IS o se¥l Cieaill jieas -

ol el entudle 10 23,06 ABIEapbdl e 1 a8l do¥) enldl opean

1Sa, 1000
. L‘..AJ{C.A?JAIJ;AIJ;&A?S—
—t b LS SN aUsill I ASCIT alss b il 12347 0301 Jpmn e
4x1 = 4 4
3Ix10 = 30 IE
2% 100 = 200 C8
Y A
&2 04D2

ASCII sty I At pllall Ga plisY ] Jusas

UV ) Ll pgis, AU rU&Jlgjs_,SIJllgji__qL.u:JloL_dquém L,PJ
allss M lbadt dygad oiaa 1a ASCH pUss 3 sl bilud) pa e Lol
a3yl le Gandy ellly ASCH allas I S 3l s Leedpe Ju8 ASCIL
G:.L;HL.....»_“U1()rjglkg;wlg:.uf_u@rs.wlgj%€:uyuud 10
JSdo g 10wﬁlwl@uM$WIMlmJ@ugjub
sheas I 3 Al BLa ASCIIrLla;giri‘,llwlgjl\,,ywsllfs,n
—1 b LS ASCIL alas O4D2rijlmm.wlgil&&ﬂjs

- Al _



D2 - A = 78 4
7B A = C 3
C LA = ! 2
~ ol LSBT o il 1234 Lliall 5,
31323334
LIRS ) 1 - - - - .
SO AL 1 ASCH oL n ypaill clplae U el gy
L onSallyy
H #+xkxx AGCTII TO BINARY & BINARY 710 ASCII CONVERSION
CODE SEGMENT PARA 'CODE!
ASSUME CS:CODE,DS:CODE,SS:CODE
ORG 100H
BEGIN:  JMP SHORT MAIN
Ny M SR AN
ASC DB '1234°
BIN DW 0
ASCLEN DW 4
MULT10 DW 1
MAIN PROC NEAR
CALL ASCBIN
CALL BINASC
RET
MAIN ENDP
A . —
H CONVERT ASCII TO BINARY
ASCBIN PROC
MOV CX,10 sMULTIPLY FACTOR
LEA SI,ASC~1 sADDRESS OF ASC
MOV BX,ASCLEN
XXX:
MOV AL, [S1+BX]
AND AX,Q00FH
MUL MULT10
ADD BIN, AX
MOV AX,MULT10
MUL CX
MOV MULT10, AX
DEC BX
JNZ XXX

RET
ASCBIN ENDP

CONVERT BINARY TO ASCII

H

BINASC PROC
MoV
LEA
MoV

CX,0010 ;DIVIDE FACTOR
S1,A8C+3 ;ADDRESS OF ASC
AX,BIN

-AY .



RRR:

BELOW:

BINASC
CODE

CMP
JB
XOR
DIV
OR
MOV
DEC
JMP
OR
MOV
RET
ENDP
ENDS
END

AX,0010 sBIN <10 ?
BELOW sYES -EXIT

DX, DX

CX sDIVID BY 10

DL, 30H

é?l],DL ;STORE ASCII CHAR
RRR

AL,30H

[511,AL

BEGIN

ASCII allss —
BCD allss -
; V#t* HEX TO ASCII & EBCDIC pllas -
i 111+ HEX TO BCD &
i +rre HEX TO EBCDIC ., CONVERSIONS
CODE SEGMENT  PARA 'CODE'
ASSUME  CS:CODE,DS:CODE,SS:CODE
ORG 100K
MOV AL, 9H
BEGIN: JHP MAIN
; -
ASCII DB 10123456 789ABCDEF '
BCD LB 0,1:2,3,4,5,6,7,8,9, 100, 111, 12H, 13H, 14H, 150
EBCDIC DB OFOI, OF 111, 0F 211, OF 31, UF 411, UF5H, OF6H
DB OF 7, OF8H, OF9H , 0C 11, 0C2H , 0C3H, OC4H
DB 0C5H, 0CeH
MAIN PROC NEAR
MOV AL, 9
CALL CONVER
RET
MAIN ENDP
E)
CONVER  PRUC
MOV DL, AL
LEA BX,ASCII
XLAT ASCII
MOV CH, AL sSTORE IN CH
MOV AL, DL
LEA BX , BCD
XLAT BCD
MOV CL,AL sSTORE IN CL
MOV AL, DL
LEA BX , EBCDIC
KLAT EBCDIC
MOV A, AL ;STOR IN AH
RET
CUNVER  ENDP
CODE ENDS
END BEGIN

- AA
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Akl yal i) oS3l i

CONIROL TRANSFERING
AND PROGRAM LOGIC

JB a¥] by wd pleadl Gl g (el JSit sale galipall Lo 1y
Sl Ll bl B pasee paaciilh ol el Tina Zusdas ) (il ot
rb el L‘j;l..\m:ld,s.a;lg.ﬂ‘\, pSaill

(Jump , Call , Return) sygallyelesia¥ ! . 5l Slalai —

(Conditional transfer) gyl f f&cdl Ji elaalas ~ ¥

(Tteration control) I <5l o laalas — ¥

(Interrupts) pal pe¥ ) elaadas — ¢

by ydien yaadt 331
unconditional Jumbs
Laadadll (5 ¥ Lasdad M aaill J@) (jumb) g petia sl il Lanlad pud i
MS iy (backward) Laila of (forward) bualal yaill <o Sy NPE viel | QW B
Al Tasdally Bl Loulasl Olsie e ) olsial ga Talyll i laa o cpallal]
AAG,. (IP) iﬁd.:dlﬁ}.mujlhlﬂlgquqn(rsaﬂl Ll S5
A JSEI 53300 Tasla
JMP Lable )
W b e L TGS e Gty Lo Lot sl e Balais) Lol Zadlal] 3415 s
¥ SRl Lol Laslndl S 13 el Leyato (4 (pracacan]
G JEL i iage oa LS wuis (PROCEDURE)

L L I
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MAIN:  proC NEAR

MOV AX,O01

MOV BX,08
Z01:

ADD AX,01

ADD BX,6 AX

SHL cX,1

IMP 701

plasiud e la M el g ola Yl aSadt Ji ol L 35800 pual GLS 131 L
Ll ¥ Lasi oly GAls 34 558 o) Gaual | JEL 3 LY 358i0 ada posl say p3ladil]
\,Sailld.i:d..‘.ll.'t,l.:dac’dlﬂ’,.@«_dbhhllgbh]li@ujldwqyﬂg:dl\,(\—)
(ADD AX, 01) Laalasll I

ot LaBledpe cama Jag yudia il H3EH Laslal oo Jalail ey

Caalaill Jalad saly cubipasads sl dua (SHORT Jump) suwadll sadll —
oS3 (L —dl ) AL AU Za 3] Lol Laaly VYV e (9Sics aladld Zaly) 5Sy
&l (\YA-)

Lo aill Jalal ey ¥ s sadS 2 & e ( Far Jump) Jashll 5adll — ¥
daaladl | B yindl aalyeuls JI Ll (2 operands)
SaaaaSI 5L g 588l g 05 e cdleY ] 5Sas Loala¥ | Lalyd ] s Joladl) sics
lia a5ty (2 operands) <asdaill sipd culs ¥ ualsis elliy ygha 3011 uias Sy
) ek 411 daglas i (SHOTT) 5o¥ ] pluioal ey
IMP Z20
220
JMP SHORT Z20
Z20:

- AY -
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Baeall geledinl
CALL & RETURN
ol aanadly e Ul it M Lol |5y Ginanl yag oo Lol QST Mg
ol Sl asall 5l L Lallad Lasais ailbilas le g5iad (ohlyal) elyal
Lalall wie Lagledin o3y okiral JI (Code segment) cbilaad] plade 503
s Lo ol lyadl e Jalaill sie (lela cannlpll yga¥ ol coay gl
FosaaSl i illy FAR (faladl aludiualy samg sbaiaill galiped! Jise ~ \

SR ARTENINTD

colagadl] ghia Grais say g8 04 eVl o G NEAR Jalall ~ ¥
END Ja¥0« lyaf! gt o camngy Lasal ¢l JS ans — ¥
¥l I oSaill Ji3 sayy CALL yadf plaiialy s hyad ] losial o34 - ¢

. CALL ja¥l plusialsdllly CALL J5 30l Tasbill I 5ugall o35 sty
ol gl o leutionl i p Lyl ¢ 1T JCAIT A o

CODESG
BEGIN

BEGIN
PR1

PR1
PR2

- PR2
CODESG

SEGMENT
PROC

CALL
CALL
RET

ENDP
PROC

L]

*

RET
ENDP
PROC

RET

ENDP
ENDS

END
- AY o

PARA
FAR

PRI
PR2

NEAR

NEAR

BEGIN



o day PR2, PRI Laa cpe i gpaalin Lo 138 clarlaill pbile (gsias
gl I ASa3l i ea CALL PRI ¥l aleataly ¥yl PRIl
PRI CALL aa 5 il Uaall JI JUY! o3 RET ya¥ Gistias Siay el
(CALL PR2)

o (1P (55 I a1 sins Bliia ¥ (6l CALL yal Gislma i
Tapall Il g sl iasd RET ,a¥l Gl Lagall 3 (PUSH)aiay ellis Loyal
Lo cie Olsie AT (POP) ¢ Lo il

et LSy Taadl pon ol i o2yt iy galipul| DA cras
(ol 15 b Uyl oS Uyl 3300 pal) grali sl

PAGE 30.50

; THIS PROGRAM TO SORT A GIVEN ARRAY OF N BTYES
; INTO DESCENDING ORDER
STACK-AREA SEGMENT

DW 20 DUP(?) ;SPACE FOR STACK

TOS LABEL WORD ;OFFSET OF TOP STACK
STACK-AREA ENDS
SORT-DATA SEGMENT

NUMB bB 20,5,9,12,19 ;ARRAY TO BE SORTED

N DW 5 s NUMBER OF ELEMENTS IN ARRAY
SORT-DATA ENDS

SORT-EXAMPLE SEGMENT
ASSUME CS:SORT-EXAMPLE, DS:SORT-DATA.
SS:STACK-AREA

3 SORT PROCEDURE
3 BEGIN BY SAVING REGISTERS TO BE USED,ON THE STACK
SORT PROC FAR
PUSH BP $1SAVE BASE POINTER
MOV BP,SP ;GET CURRENT SP INTO BP
PUSH AX
PUSH BX
PUSH (8
PUSH DX
MOV DH, [BP+6] ;GET VALUE IN DH

;THIS 1S ALSO THE CURRENT
s VALUE OF LAST
Mov BX, [BP+8] ;GET ADDRESS UF FIRST ELEMENT
;sOF ARRAY INTO BX
s INITIALIZE EXCH(AH REGISTER) AND NEXT(CL)

MOV AH,0
MOV Cl,1
H WHILE NEXT < LAST DO
3 SEARCH FOR BEGER AND PERFORM SWAPPING
SCANBEG: CMP bH, CL ;NEXT < LAST
JL SCANOVER ;IF NO SKIP SWAPPING

- Af -



ﬁEXTCOHP:

SCANOVER

bONE:

CALL-SEG

BEGIN:

SWAPPING
MOV
CMP
JNL
MOV
MOV
MOV
MOV

INC
JMP

CMP
JE

Mov
MoV
DEC
JMP

POP
pPoP
POP
pPOoP
POP
RET
SORT

AL, [BX] ;ELEM1 = NUMB

AL, [BX+1] ; (NEXT)

NEXTCOMP ;IF NO THEN DO NOT EXCHANGE
DL, AL ; ELSE TEMP=NUMB (NEXT)

AL, [BX+1]1 ;NUMB(NEXT)=NUMB(NEXT+1)
[BX+11,DL ;NUMB(NEXT+1)=TEMP

AH, 1 ; EXCHG=1 SWAPPING FLAG

CL
SCANBEG

AH,0 ;IF EXCHG=0 THEN SORT OVER
DONE

AH,0

CL,1

DH

SCANBEG

DX
CcX
BX
AX
BP

4 ; POP OUT THE 4 BYTES OF PARAMETERS

ENDP

SORT-EXAMPLE ENDS

SEGMENT

ASSUME CS:CALL-SEG, DS:SORT-DATA

Mov
MoV
MOV
MOV
MoV
MOV
PUSH
Mov
PUSH
CALL

SS:STACK-AREA

AX, SORT-DATA
DS, AX

AX, STACK-AREA
SS, AX
SP,OFFSET TOS
AX,OFFSET NUMB
AX

AX,N

AX

SORT

CALL-SEG ENDS

END

BEGIN

3081 ol sy lentiond Lilae wny B SN JSit 0 gealipll 1ia G paieal JSA cyo

bt LS e



0000H
. €—— CS
cade segment of sort procedure

f Data arca < DS
< SS

Stack —
20 I ‘ €3 >

woids m
Value of N
address of NUMB
OFFFFH \ code segment of calling program

o 00a Liall Tplae way 5,SI JS8 0 Ladall b edlomull bia aicy
P

(0000H

- € (S
code segment of sort procedurc

Data arca ¢ DS
( < SS
€ SP

DX

CX

BX

‘ AX

BP (old valuc)
CSs
IP

Stack

Valucolf N
L address of NUMB

OFFFFH code segment of calling program

- A\ -



Conver ted by Tiff Combine - (n

Layall Tall opyliall (popping) ¢ b il

0000H
code segment of sort procedure
<€ DS
Data area
< Ss
stack o
(empty)
. < CS
code segment of calling program
OFFFFH

Conditional Jump INSTRUCTIONS

i o 3 e falaie) Ligncs Tagles M o al] Sl laslail] bt gt
FR Jaal i Laadd) Llall yani
Bitno: 1514 131211109876 5432 1 0
Flag: * * * # O DITSZ*A*PpP#*C
LS o (Lagytn il oSl U Ll L) a1 yhain i o3y
Le (e 195 ol 0 cyo p Lgil e elling . Zusladll y8a ggsinn Ll Knl5¥ ) 0ia
g
LS o3 i 55U Gups bl il e folael Sl elaplas - |
g Slasaill e 4 gaaa Ga pudlody eslibuadl Jlail TELEH LAl

JE/JZ jump equal or jump zero tests ZF
JNE/JNZ  jump not equal or not zero = ZF
JA/INBE  jump above or not below / equal = CF,ZF

- AV _



Conver ted by Tiff Combine - (n

JAE/JNB  jump above /equal or not below = CF

JB/JNAE  jump below or not above /equal = CF

JBE/IJNA  jump below /equal or not above = CF, AF

Ea (B,LaY ] Lo Julalel) § judge Luad wlilualuail a6l o laalas ~ ¥

V aagadl 0) 5Ly Jufiadl wllall GIMA e Sladl ndl b Ll oiads
o cleasill o e pana Gt pudieay (sl sl

JE/IZ jump equal or zero ZF
INE/JNZ jump not equal or not zero ZF
JG/JINLE jump greater or not less/equal ZF, SF, OF

JGE/JNLE  jump greater /equal or not less SF, OF
JL/INGE jump less or not greater / equal  SF, OF
JLE/ JNG jump less / equal or not greater  ZF , SF, OF

okt Lo olaaladll ada pal yay (Arithmetic test)  aluall jasdll slalas - ¥

IS jump sign (negative tests SF
JNS jump no sign (positive) = SF
JC jump carry (same as JB) = CF
JNC jump no carry = CF
JO jump overflow ' = OF
JNO jump no overflow = OF
JP/JPE  jump parity even = PF
JNP/JP jump parity odd = PF
Llacelyal usy (FLAG) Toaa Lla jaad) osbapladl) i asdiod Lasaley

oo LS Tuna 5l
CMP BX, 00; Compare BX to zero )
1Z PARI ; jump if zero to PARI
. (action if nonzero)

PARI : ...
(action if zero)

- \A -



Conver ted by Tiff Combine - (n

Lyglosa pavad cigen ZF Lai ol sieall Lyglows (BX) Lo il 131 ) LiaY
s st Liasd Ola Y]y all
Lol e 53U oygay (CF) Jamead] Ll o Gall A 0 s AT ol ling
 sheall Gyl Joeal) 138 Tsh sl Lasie Tiuna 5588 M ool Jis a3y ZF
JCXZ PARNI

Uslll Lbae 8 Gawa¥) JBLI iy

MOV AL, [BX]
CMP AL, [BX + 1]
JNL  NEXTCOMP
MOV DL, AL
MOV AL, [BX +1]
MOV  [BX + 1|,DL

ol BX + 1 Tagh cil€ 136 BX + 1 (ggine g BX gsine Gylia dilao o3
cigea Uslit) Llee i 91y NEXTCOMP I Jsyl o3 43la (Not Less) Jif
¢ Dl
(LOOP) L1,sil
O Logana gl Laalal 3diS o (b 5881 elaglas e S eolagles Gilias
v gl Lo dled e camt H1SEN aa Jalodl) sing o cpan dapeds B3 (pad )Sh i & Laaladl]
)  Layl S5 sk ol el Lylows Whiial Tasd CX Jancall obhas ] —
LS lagil aiis g CX Tasd oli LSl clasla s I JUY ) e —
cdanly ludas
 sheall Bylus i CX Tkl Lo LG 1S3l iy —
A 1S 305 oS Ve 1Y m aGY g gans ol ek

MOV BX ,00
MOV CX,10
MOV AX,00
S10:
INC AX
ADD BX, AX
LOOP S10

i) Uaall 3403 a3 iy Gl piaall Yolows  CX Lai acad boie 43 La¥
LOOP ey



ZF =056 Wl W ZF=1 a5 ) Lkl oSI iall Lysboa i

el JKs) Bue o LOOP Laalad andTuai

(LOOP equal) LOOPE — \

(LOOP not equal) LOOPNE — Y
CX caals Lo (LOOP) 3,5l 5 S5y CX Zah ol colaslail] o 55

-

SR claslay 1S op @A oas e JEHJBLY 2y

PAGE 50,30
TITLE  BK3.ASM ILLUSTRATION OF CALL AND JUMP
 zmsmmmmmmmeses
STACKSG SEGMENT PARA STACK 'STACK'
_ DW 32 DUP(?)
STACKSG ENDS
DATASG SEGMENT PARA 'DATA’
ZFLDI DB "ZIAD*#E %"
FLD2 DB 'RASHAD*#°
FLD3 DB ' FATTAH** !
DATASG ENDS
CODESG SEGMENT FARA 'CODE'
BEGIN PROC  FAR

}

PROGRAM INITIALIZATION

ASSUME CS:CODESG;DS:DATASG,SS:STAKSG,ES: DATASG

PUSH DS
SUB AX,AX
PUSH AX
MOV AX,DS
e e
MOV DS, AX
MOV ES, AX
CALL PR1 sCALL JUMP ROUTINE
CALL PR2 sCALL LOOP ROUTINE
RET
BEGIN ENDP
$eeeses USING JUMP~ON-CONDITION ..ceevvevienaasososnns
3 eressesseens e nsrrns
PRI PROC
LEA S1,ZFLD1
LEA DI,FLD2 INITIALIZE ADDRESS OF FLD1 AND FLD2
MOV CX,08 s INITIALIZE COUNTER
2Z1:
MOV AL,[SI] ;MOVE FROM FLDt
MoV [DX],AL ;MOVE TO FLD2
INC SI
INC D1
DEC cX
JNZ ZZ1 s IF COUNTER=0 RETURN TO CALLER
;OTHERWISE GOTO ZZ1
RET

ENDP



HE USING LOOP ... iivievrvansrensorsonnesnnnaocnnnssns
PR2 PROC
LEA SI,FLD2
LEA DI,FLD3
MOV CX,08
222:
MoV AL, [S1}]
MOV {DI1],AL
INC S1
INC DI
LooP 172 1 DEC COUNTER IF COUNTER=0
;THEN RETURN ELSE GO BACK
sTO 222 (LOOP)
RET
PR2 ENDP

CODESG ENDS
END BEGIN

Interrupt instruction INT &/, ie¥) Taslas

JEat ! slama s gl ol Jaitall alas I gl galipall Suits o US1 ¥ by 3
e Lol 3k ok e Laals Unuolys o [ a0y, 3kl iy a1y
Jae 3ol (Sars gralindl o TI Zaalaill I g gm0 o3 sl iyl 35 any
’ ¢ Lk Talaslf

Gl g gl Lbad dadal Lajall (3 FR gigy Y jluiey SP Lagi el —
(o lisdl Ula Lada)

IF,TF jiai-

CX gy ¥yl SP al@l ellyy CX T Lliiayl —

IP pday ¥ yluias SP Lal@sl -

ol o)) i -

Laalas 85 2l Tl oy T gralipll 305 Talie I Sl as Bggaldl —

. ool eyl

Loy (e oIS mwlmgg_@@lﬁwalﬂmdﬂmqw, lia
e laYlJGEayl
Gl | o lagfasl
Boolean instructions
S yrial %'xoieQac:»eﬂ'aangﬁﬂs@'W'aw
gt Lo st o laslaill a3 ol (yay Le oo pand f Gpae

R



Conver ted by Tiff Combine - (n

s elliy Lilaia rlalan (gyioe oy Laplall ada g3 &ua AND Zagles —
gJ.'.‘ LS ‘__-’JL"M Jalall gi(:;.]j]&:.lll QLA aa Jg¥ 1 Jaladl e TS LA S
0101
0101
A Sl 3 5 Rl e LY Jaladd (e Lkt T5LS
“0111
0101
011
XOR faudsi—
NS PRE PR T RUREN P
0111
0101
0010

O FR ple Gl agiiy AND Zaalsd Laalaill sia 4053 TEST Zaslasll —
v osdds Y odlalall (g gine

o Laalailf 818 ppgdo s’ Ll T

1100 0101 e gyina AL ol o250

0101 1100 e (gsima BH .,

ol

AND AL, BH sets AL to 0100 0100

OR BH ., AL sets BH to 1101 1101

XOR AL, AL sets AL to 0000 0000

AND AL , OFH sets AL to 0000 0101

OR ClL.,CL sets SF and ZF

TEST AL, 00000001B Does AL contain
4 odd number

TEST DX, OFFH Does Dx contain zero

i U 5 yuically 5wl i e | o Jygadll Llae 6 Luas] Lihil) claalailly
a3, l0 Lugita (O1H) fo Taid (g ysall Lal (5A) Lgaia (41H) (e 1aa3 5 sl
(7A)



Bit 76543210
letter A : 01000001
letter Z ;01011010

Bit 76543210
lettera: 01100001

letterz: 01111010 .
RIRTORT

AND AX, 11011111 B

it S el AT aes (5) pd) el e balld S50 Ry 134 o
cpal M it ot Ly gl cpadl b ondl 1ia Tasd i T g i Tt

8 S
oS (I sodaall Soadl iyt LS i JUIEJEL,
PAGE 30,60
3 PROGRAM TO CHANGE LOWERCASE TO UPPERCASE
CODESG SEGMENT PARA 'CODE’
ASSUME <CS:CODESG,DS:CODESG,SS:CODESG
ORG 100H
BEGIN: JMp MAIN
TITLEX DB '‘change to uppercase lelters'
MAIN PROC NEAR
LEA BX,TITLEX+1 sFIRST CHAR TO CHANGE
MOV CX,31 ;NO, CHAR TO CHANGE
A20:
MOV AH, [BX}] ;sCHAR FROM TITLEX
CMP AH,61H ;IS8 IT
JB B30 s LOWER
CMP AH,7AH sCASE
JA B30 sLETTER 7
AND AH,11011111B ;YES CONVERT
MOV [BX1,AH
B30:
INC BX
LOOP A20
RET
MAIN ENDP
CODESG ENDS
END BEGIN

R A e



Conver ted by Tiff Combine - (n

Ohasally ai g

SHIFTING AND ROTATING

(bit) LA LlGay ) aty dwas LG (LAY Lalyls Talp¥ claslsd agis
: @lasdailf o34 00y CF 3o ,a01

SHR ¢yl 5,LaYH cypa da 391 — 3

SHL Lol 5,LaY1 oygus daly¥) — ¥

SAR aall Wiliwall T ly¥ 1 - ¥

SAL Lol Tuliwall 3aly¥l~ €

o Tl e ST Lol Lidae £l siey Bualy Ll jlude LalyY Llae o35
 dal3¥ ) gt eodys LGN ABaY |y i Tnf3Y ) asi ouyail ellly CL pladsical

MOV CL,03 ; AX
MOV AX, 10110111B ;10110111
SHR AX,1 ;01011011
SHR AX,CL ; 00001011

traadl sl cro gLl el Lans Lol ol o siom Tilial a3 Gl Laa¥
et e cihini (SAL) SAR daulaill LI, CF i ¢ hlita¥ aud (SHR)
Fia g A JBLL sl LA 48 ,L5dT LS5 o3 & i (SHR) 25

MOV CL 03 ; AX:

MOV AX,10110111 B ;10110111
SAR AX,1 ; 11011011
SAR AX,CL ; 11111011

Y e Chad gl 2301 Ti Ll aatly slasall L 3¥ olaaked phadioad Koy LS

Lol 838 cyap o 391 (on Use Byl ol b o0 ¢y gl st L)
ROR gl ylpsa =\

- Vet
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RCL bl Jaal! pea oyl ypa — ¢

ROR :

€

RCL

LG o laadatll 3435 e
SHL AX, 1
RCL DX, I

(s AX, DX oS ssimn coped M st

gl Loy Ll Ll i T plossags il s sy

Basoll a3 i Lpupe o3 3

CONVOLU- Glisl¥1 5 yisch o Jysmall Tis€ 2 paiost g s La JLio
o phaitaly el TN S o Uk Lasds3 13 3l TIONAL CODES
(00 2) .5 g cpnals I BLATY e o s 53l il

i Ul Weleadl BLa 50 B JS 51 B s oy 115 500 oA e
LAY Byt e cpdila

S1DS3

SI®S2

B i 3 iy Sl 350 g 1 S8

- Yro _



Converted by Tiff Combine -

(a) Encoded (output) sequence Tnput cequence, I
s E————— ————
I 1 or o 0t - —110V01__.

Input sequence Shilt register contents Crutput sequence
5 §. S; 0, O
1 l— 0 0 1 1
i Pl Py | I 0
0 Nl P [
\ \
1 I 0 1 0 ]
0 R 0 1
! | 1 ] 1
] ! 1
1 I I
t i l
(b) [ 4 —>= Ll . w .
\ X -‘/\
B —e S/
L7 N
Branch nodes < A g >
1
A /_”\’/
€= >
I\
o -
L D=t
0 1 2 3 4 5 [
Branch levels
(¢) Input sequence: I 1 U 1 0 1
Eucoded seyuence: 11 10 11 m ul Ol

A s

\
I e |

o ~\\'I <
C —— & * \ /

/
D—pq

-

LG Ul Ul GGV 5 it e Jyeaal) TS padigs LGl galisally
Al

Ve -



Converted by Tiff Combine -

jrE¥E STACK SEGMENT
STACK SEGMENT PARA STACK

D 32 DUP(?)
STACK ENDS

'STACK'

kkkkk xRk kR kR PRk Kk ExkFE XK

kb DATA SEGMENT

DAT SEGMENT

DATAIN LABEL BYTE

MAXLEN DB 2 ;x+** JUST ONE NUMBER ACCEPTED *t****iv¥

ACTLEN DB ?

X DB 2 DUP(' '),'§$';**+ A LLOCATION FOR INPUT DATA *¥«x
DATSAV DB 2 DUP(* '),13,10,'$";** SPACE FOR OUTPUT DATA**
CRLF DB 13,10, '$" ;*++ LINE FEED AND RETURN TO START OF LINE ##*
MESG DB *ENTER DATA :','$’

DAT ENDS

sEEEX CODE SEGMENT EAXEE KREEREFKKIT T RRTF K h ¥ F Ok

cob SEGMENT

MAIN PROC FAR;#*¥ PROCEDURE TO RETURN BACK TO (DOS) t¥*¥exikis
sREEEFERRLE INITIALIZATION  FEPErd b by ahhkar trt 1Y L4 R bSPTIRV 04

ASSUME DS:DAT,CS:COD,55:STACK

PUSH DS

suB AX,AX

PUSH AX

Mov AX.DAT

MoV DS, AX

MOV ES,AX
CALL CLSg*¥** CLEAR THE SCREEN  k¥¥®teivdiey
CALL SET; *+*+ SETTING THE CURSOR *¥t evyddyvad
CALL ACCDAT ;¥ **¥ ACCEPTING DATA TREEEEFVEEEY

LEA D1,DATSAV

LEA SI,X

MoV BX,3030H; ¥** SET ZERO BUT BY ASCII *+tv

MoV DX, 3030H

MoV AL, [SI]j*¥** MOV DATA TO ACCUMULATOR *f+

MOV AH, AL

XOR DH,AH 3¥*** CONVOL. CODE OPERATION AL

OR DH, 30H j***x CONVERT VALUE TO ASCIL Y#i¢

MoV [DI],DHj¥*** SAVE VALUE A A

XOR BH, AR j*%** SHIFT BIT OF DATA Yave

INC DI

OR BH,30H ;¥*** CONVERT VALUE TO ASCII *t*?

MOV [DI1,BH;**** SAVE VALUE ¥t
§RAEHE STORE  REGISTERS FERRKKEA KRN R P TR RE T kv

PUSH AR

PUSH BX

PUSH DX
CALL OUTDAT Hkhal OUTPUT THE DATA ¢¥¥v*k¥xi¥id
j¥FEckEEEs RECLAIM VALUE OF REGISTERS *h¥kkkdd st bkt ivithrrssd

PoP DX

POP BX

POP AX

MOV BL,AL g*#%#* SHIFT DATA *r¥skkidkkkyresvy

MOV BH,BL ;*t*% TO SAVE DATA *¥*kdikrtkt ks kst

MoV DX ,3030H;*** MOV ZERO BUT BY ASCII ¥*#¥¥x¥x
L1 MoV CcK,11 y*¥¥x NUMBER OF DATA BITE 12 #¥¥*¥v4
sEAREERRRRS STORE  REGISTERS ##%kskikuaikdkdokkok kb bk b ¥ ¥ kR kXY

PUSH AX

PUSH BX

PUSH DX

CALL ACCDAT

$¥F¥% ACCEPTING DATA R ErExEfrkhkk kX AV K+ %Y

jE¥ekresx  RECLAIM VALUE OF REGISTERS FEA ket ki kd ek fkh ks bk

PoP
popP
popP
MOV

DX
Bx
AX
AL, [SI];**%x* SAVE ACCEPTD DATA #**%kkxxhx

- VvV o



Converted by Tiff Combine -

XOR BUL,AIl s*¥*¥  CONV, CODE OPERATION ¥*v#%t#x

?ﬁc g¥,30H j**¥**  CONVERT VALUE TO ASCII **xx+x

MOV [DI],BHs¥*%*x SAVE QUT DATA *t*##xkssdrrsks
yR¥ExErEE¥E QTURE REGISTERS k¥ dkkkrkkkkkkk bkt ek ki br bkt nk

PUSH AX

PUSH BX

PUsH DX
CALL OUTDAT ¥¥¥* QUT DATA kkkErkrkk bk bk ke 5 KRk S F kk ¥
jYr¥xx¥kv sy RECLAIM REGISTERS ¥k kkkkkrkkrd ke kkrkpbhkkkrsx

popP DX

popP BX

POP AX

MOV DI,Bl,  g*¥¥%%  SHIFT DATA **#kkkkkxkxkkebxsk

MOV BL,AL ;¥*** SHIFT DATA ¥*%kkkkr¥kxkkakdk

MOV BI,BL 3#*x% SAVE DATA ***¥kekxsx*F£dbkxs

MOV DH,DL  ;¥#¥¥ SAVE DATA FEv¥Exryeotrtreer

LooP L1 s¥¥¥%  JUMP WHILE CX<>0 kkkkkkk¥r¥exy

RET
MAIN ENDP s¥%x¥%k  END MAIN PROGRAM #*%* kxkx¥xek¥x
;¥**¥  PROCEDURE CLEAR SCREEN ¥ %5 %Xk ks ek Kkt hxk k¥ hktkk kK k¥
CLS PROC

MOV AX,00600H

MOV BH.07

MOV CX,00

MOV DX, 184FH

INT 10H

RET
CLS ENDP
;#ttF  PROCEDURE SET CURSOR ¥ kdfk kX kd ks k2 k k53 £k kFkkb k¥ A ¥ K ¥
SET PROC

MOV Ali,02

MOV BH, 00

MOV DX, 00

INT 10H

RET
SET ENDP

;¥¥4+  PROCEDURE AUCEPT DATA Rk ¥k aok s ka3 A0k or X Hlor v ok 4 kkok
ACCDAT PROC

MOV AHlL09

LEA DX ,MESG
INT 21H

MOV AH, 10

LEA DX ,DATAIN
INT 21K

RET

ACCDAT ENDP
(RRRERRRRE  QUTPUT DATA  *¥¥ Rk bk dkkskok kb k Xk ko dok KAk R b ¥ kxx

OUTDAT PROC

MOV AH,09H
LEA DX ,CRLF
INT 21H
MOV AR, 09
LEA DX, DATSAV
INT 21H
RET

OUTDAT ENDP
CoD ENDS
END MAIN

ENTER  DATA :1

11

ENTER  DATA :1

10

- VA
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ENTER  DATA :
ENTER  DATA :
ENTER DATA :
ENTER  DATA :
ENTER  DATA :
ENTER  DATA :

ENTER  DATA
ENTER  DATA

ENTER  DATA :
ENTER  DATA :

-

e ) T LA (o Tegaans it Lovalips (o3 paeas Lo Lasi : Jls
@lludl b Uadll wosas 5 bl ada aludiialy sSas dua (Hamming code) pisela

: Y o pnala ket I 1100010 LG oG] Jypadl S
11 10 9 8 76 5

1 1

0x 0 0

Ladll adign wisady oyl (Iis.ﬂ.l)
4 3 2 1
x 0 x x

1

(XOR) Jaal! Jlaal ga syl 83LGL @bl pasi

11 10
11

11@10@5
1011
1010
0101
4) 0100

o LS et el §dad i Ny
5 43 2 1

9 8 76

0

0

0

0

1

10 0 0

QJ?UliLéjﬁldh. LLJJlllhcﬁqu Uai”.&¢;ﬂ;Ji*Jﬂ’blhrléiiaulC;igu

c+~aﬁCDULLJ|CAQ.&QﬂﬁiCﬂii;uJLqu1JUJ|LkliA 1

-

o‘_

1011
1010
0110



0101
0100
0110

raall Loty und dadige Tl (gpad bl 0l yiim gyl ¥ peaall Tt of Lagy

gat seg
DW
DW
DW
DW
DB
DW
DwW
DAT END
COD SEG
ASSU
PUSH
SUB
PUSH
MoV
MOV
MOV
MOV
SUB
MOV
MOV
MoV
MOV
SHL
DEC
SHL
DEC
SHL
AND
AND
AND
OR B
OR B
MOV
MoV
MOV
MoV
LEA
L1:INC
CMP
JZ L
INC
L2:TEST
JNZ
XOR
INC
INC
CcMP

NZ XT3

LY -
ment (J&U 1)
?)
(?)
(?)
?)
(?)
(?)
S0,1,2,4,8,10H,20H,40H,80H,lOOH,ZOOH,AOOH
MENT
ME DS:DAT,CS:COD
DS
AX,AX
AX
AX, DAT
DS, AX
AX,0100101B;DATA INPUT(7 bit)
X,Ax;menmory location x contain input data to use it-
AX,AX; when we need it.
BX,X
AX,X
DX,X
CL,4
BX,CL
CL

X,AX
X,DX
AX,BX
Y,AX;location y contain the number which combon-
Cx,0; 11ibit but bits number 1,2,4,8 is empty.
BX,0
DI,Z
DI
Cx,11
3
CX
AX,[DI]
L1
BX,CX
CX
DI
CX,11



JNZ
L3:Mov
MOV
MOV
AND
MoV
SHL
SHL
SHL
SHL
SHL
AND
AND

L2

M,BX
AX,BX
CX,BX
BX,3

DX, BX
AX,1
AX,1
AX,1
AX,1
CcX,1
AX,0080H
CX,0008H

OR AX,CX
OR AX,DX

MOV
MoV

BX,AX
AX,Y

OR AX,BX

MOV
LEA
L4 :INC
CMP

F,AX;This is the end of cod ing to 11bit and this-
DI,Z; number will be transfer it to channel

DX

CX,11

Jz L7

INC

CX

L5:TEST AX,[DI]

JNZ
XOR
INC
INC
CMP
JINZ
CMP

L4

BX,CX

CcX

DI

CX,11

L5

BX,0;In this operation we make Sure that we havent-

JZ L7; any distortion to the data input.
DEC BX

MOV
MoV
SHL
XOR
L7:MOV
MOV
MOV
MOV
SHR
DEC
SHR
DEC
SHR
AND
AND
AND

cx,bx
DX,1
DX,CL
AX,CX
BX,F
AX,F

DX,CL
BX,0070H
AX,14

DX ,0001

OR BX,AX
OR BX,DX

MOV
MOV
HLT;

AX,BX; Register ax is contain the data input which-
N,AX
we input it,

COD ENDS

END

- Y\



Converted by Tiff Combine -

AX=0025 BX=0025
DS=1317 ES=1307
1317:0101 A30900

AX=0025 BX=0025
D5=1317 ES=1307
1317:0104 F4

AX=0025 BX=0025
DS=1317 EBS=1307
1317:0105 0A24

~C
-D DS:0
1317:0000 25 00
1317:0010 00 04
1317:0020 02 00
1317:0030 1E 2B
1317:0040 CO 8B
1317:0050 FE C9
1317:0060 E2 0%
00 8D

1317:0070

CX=0002 DX=0001
§8=1317 CS=1317
MOV

CX=0002 DX=0001
S§§=1317 CS=1317
HLT

CX=0002 DX=0001
S5=1317 CS=1317
OR

24
00
04
co
1E
D3
0B
3E

02
08
00
50
00
EO
D8
oB

OE
00
00
B8
00
FE
0B
00

00
10
00
17
Al
c9
DA
47

AE
(1]
00
i3
00
D3
8B
83

AH,

02-00
20-00
00-00
8E-D8
00-8B
E2-81
C3-A3
F9-0B

SP=FFFC
IP=0101

[0009],AX

SP=FFFC
IP=0104

SP=FFFC
IP=0105

[SI1]

25
40
00
B8
16
E3
02
T4

- W\Y o

00
00
00
25
00
00
00
OE

BP=0000 SI=0000 DI=000D
NV UP DI PL NZ NA PO NC

DS:0009=0000

BP=0000 SI=0000 DI=000D
NV UP DI PL NZ NA PO NC

BP=0000 SI=0000 DI=0Q0D
NV UP DI PL NZ NA PO NC

00
80
00
00
00
o7
B9
41

00
00
00
A3
B1
25
00
85

01
00
00
00
04
70
00
03

00
01
00
00
D3
00
BB
75

02
00
00
2B
E3
83
00
F5

DS:0000=25

.Sc
~I1S*™~1iSb.c..%p..
b..X.2.C#..9..;.

«>..6.y.t.A..un
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Jeehouad) Balae
STRING PROCESSING

ot ) Ui Loyl gy 4 g ll (o degms sl gl Al iy
et Tl planl ping i ¥l alli sk Talill Spa,lly ciad by pliY ] o
Lallad Lals clagles pai s Alall sk s TaKll o 3 0By Tibisa JUskl
: Lga Juudldl

(MOVSB) il gisa 15 K101 b s o LalS ol s ssimn S35 -

(LODS) 551311 b gige cyo LK of cules AX f AL pani -

(STOS) 5,511 b gise b AX gl AL (ssinn (53

(CMPS) 3 SI3ll i (xaise cssiome Bylie -

(SCAS) 55131 b pdigs (g5 AX 4i AL gyiae &)l -

(¢biyaill) MOVSB: Laglaill

Lo dule 5,513 A Al piise I pise (o nals (ggiona JE Taalall 34 paddons
Lo 5lel yo ro as ¥ Lokl ain ahaial wiey REP 1 il Laglal Luslell] da o i

Eua (DF) slod¥l cu e 8600 elliy (crad) of sloadl (a) JEH Lilay aaans ~
alaiical ol ) oa Jiil| lae +[j2¥ elliy (clear DF) CLD s aludiod (Say
- onaddl e Jii Llee elya¥ (s€L DF) (STD) 31

o CX b Lasilh aa gty Juapl) Jiall b call) sse wpan —

ST aludiouly ypins Joupll Jiiad! ~

DI aludiculy fyging Juiiuad| Jiall ~

ellyy Jiieall I Japl! Jiall slisias Jiil REP MOVSB ya | pludiol-
g O 1 CX 0 Ui Ll JS ny LSalasiyl daly £k el Jis ae 1S3
yieall Lyyloue 4iasd

- \\o _



Conver ted by Tiff Combine - (n

SENDFLD
RECFLD

LI elaslailly 138 53 s
DB 10 DUP (‘M)
DB 10 DUP( "

CLD

MOV CX, 10

LEA DI, RECFLD
LEA SI, SENDFLD
REP MOVSB

MOVSB REP Laplatll o o) ¢Sas s Jiill @ lalae Juguss]l MOVSB aadioaiy

LOOP2:

Loop: ...

WG slaglaill Jaa
JCXZ LOOPI

LOOP2 : MOV AL, [S]]

MOV [DI], A

INC SI

INC DI

LOOP LOOP2

lesie Lpaluiiol Judis <] MOVSB Lagledll 4utai MOVSW Zoudaill Ll
MOVSB aluiiual Judis Guyd ol 131 Ll Liang) Joaisb! Jiall i culdl sse 1o

(Jsaas!l) LODS Loglast!

Shtia BSIA b pdign (o LakS ol ol AX o AL Janadl Laglaill 34 pudiinas

: opd€t Laalaill sia 320G ST Jaud b il
AL Jaal i culs Juaasl LODSB ~ A
o AX Jawll 3 LK Jaaadl LODSW ~ ¥

- W .



Conver ted by Tiff Combine - (n

(5a3all) STOS Laghasl!
Skl 30 55K 3 iy Joand paiios Ll 31 LODS Leslail 2 4t
: o Tl nn 3285 (TS o cly) sl s le Jabiiel AX 4 AL
85I i gige b AL gyine Jranil LODSB -\
 BSI i gign b AX (sgionn dpenil LODSW — ¥

(G,ytL1) CMPS Lagdasti
oA pise esine po STdauulls Gyine plise (goios Tyl Lasladl) ads audids
aie DIiST e US e el el Lyl pid dpa DI Jaculls o
ooy Laglaill aia i y3y CMPSW aludiiul sie LalS2alS 4l CMPSBaladial
L puts s Lo Tyl Lbae 5131 REPE 5% pudiiwy Lo il gy REP 1l
3l e Ula (8 Tyl Libae ol o uny Ll B15Lll

(0l oaiwd ) SCAS Laglasl)
eloial LilKal o uSTEIL a0 L..‘.lg.i emps Laalsd fpe Laalaill ola alias
goo Laalaill aia lagiyi Le Buley AX of AL & 854 La ol (Giya) culs e Aol
St pie Ula i dundl liles 5 1,2¥ REPNE o
oo Sl o a G s Jhasionl Tlae o) e Lalaill 0in pudiont iy
o LS i (i Allgionl o sulol iy collall (gginll e ulate ) culd] fia
STRLN  EQU 10
STR1 DB "MY NAME * IS’

CLD
MOV AL,
MOV CX, STRLEN
LEA DI,STR1
REPNE SCASB
INZ EX1
DEC DI
MOV BYTE PTR|DI], 20H

EX1: RET WY L



s Ula b ¢ AL Wllagiaaly & e Sl o3 S

Juadloadl e a3lyan! s 1 o alaall pal e 3 UG ol sl

; ILLUSTRATION OF STRING OPERATIONS

éTACKSG

STACKSG

SEGMENT

ENDE

PARA STACK 'STACK'

DB

BEGIN

H
PMOVSB

PMOVSB

PMOVSH

SEGMENT
PROC

ENDP

DW 32 DUP(' ")
PARA 'DATA’
'ZIADALQADI?

10 DUP(' ")

10 DUP(' ")

PARA 'CODE'

FAR

ASSUME CS:CODESG,DS:DATASG,SS:STACKSG, ES: DATASG
PUSH DS

SUB AX.AX
PUSH AX

MoV AX ,DATASG
MOV DS, AX

MOV ES,AX

CALL PMOVSB
CALL PMOVSWH
CALL PLODS

CALL PETCS

CALL PCMPS

CALL PSCAS

RET

USE OF MOVSB

NEAR

CLD

LEA SI,NAMEL
LEA D1 ,NAME2
MOV CX,10
REP MOVSB

RET

MOVSW INSTRUCTION

NEAR

CLD

LEA SI,NAME2
LEA DI,NAME3
MOV CX.05
REP MOVSW

RET

- VYA L



PMOVSWH

3
PLODS

PLODS

3
PSTOS

PSTOS

3
PCMPS

220:

730:
PCMPS

5
PSCAS

ZL10:
PSCAS

CODESG

ENDP

USE OF LOAD(LODSW) INSTRUCTION

NEAR

PROC
CLD
LEA SI,NAME1
LODSW
RET
ENDP
USE OF STORE (STOSW) INSTRUCTIO
PROC NEAR
CLD
LEA DI,NAME3
MOV CX,05
MOV AX, 2020H
REP STOSW
RET
ENDP
USE OF COMPARE (CMPS) INSTRUCTION
PROC NEAR
CLD
MOV CX, 10
LEA SI,NAME1
LEA DI,NAME2
REPE CMPSB
JNE 720
MOV BH, 01
MOV CX,10
LEA SI1,NAME2
LEA DI,NAME3
REPE CMPSB
JE 230
MOV BL, 02
RET
ENDP
USE OF SCAN (SCASB) INSTRUCTOIN
PROC NEAR
CLD
MoV CX, 190
LEA DI,NAME1
MOV AL, 'A’
REPNE SCASB
JNE ZL10
MOV AH, 03
RET
ENDP
ENDS
END BEGIN

- V¥4



RIGHT-A

DJUST DISPLAYED NAMES

ASSUME CS:CODESG

ORG 100H
BEGIN: JMP SHORT MAIN
H
NPAR LABEL  BYTE
MAXL DB 31
ACCN DB ?
NMFL DB 31 DUP(' ')
MESS DB 'NAME?', '§"
NMDS DB 31 DUP(' '), 13, 10,
ROW DB 00
S o e e e e e e e
MAIN PROC NEAR
MOV AX, 0600H
CALL PSCR
SUB DX, DX
CALL PCURS
Z10LOOP: '
CALL PINPT
TEST ACCN, OFFH
JZ 290
CALL PSCAS
CMP AL, ' %’
JE Z10LOOP
CALL PRGHT
CALL PCLNM
JMP Z10LOOP
290:
RET
MAIN ENDP
; MESSAGE FOR INPUT NAME
PINPT  PROC
MOV AH,09
LEA DX ,MESS
INT 21H
MOV AH,0AH
LEA DX ,NPAR
INT 21H
RET
PINPT  ENDP
; SCAN NAME FOR ASTERISK
L]
PSCAS  PROC
CLD
MOV AL, ' %'
MOV CX,30
LEA DI ,NMFL
REPNE SCASB
JE D20
MOV AL, 20H
D20: RET

'Y

»DS: CODESG, SS: CODESG, ES : CODESG



PSCAS
; RIGHT ADJUST AND DISPLAY NAME

ENDP

——— -

PRGHT

E20:

PCLNM

3

3
PSCR

PSCR

H
PCURS

PCURS

PROC

STD
SuUB
MOV
LEA
ADD
DEC
LEA
REP
MOV
MoV
CALL
MOV
LEA
INT
cHpP
JAE
INC
JMP

- e e e e s

REP
RET

ENDP
SCROLL

SCREEN

PROC
MoV
MoV
MOV
INT
RET
ENDP

SET CURSOR/COL

CH,CH
CL,ACCN
S1,NMFL
SI,CX
S1
DI,NMDS+30
MOVSB
DH,ROW
DL, 48
PCURS
AH,09
DX ,NMDS
21H
ROW, 20
E20

ROW

E90

AX,0601H
PSCR
DH,ROW
DL, 00
PCURS

AX,2020H
CX.15
DI ,NMDS
STOSW

BH,30
CX,00
DX, 184FH
10H

PROC

MOV
SUB
INT
RET

ENDP

CODESG ENDS

END

AH,02
BH, BH
10H

BEGIN

- \Yy
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Conver ted by Tiff Combine - (n

Jshanl)
TABLES

o Dyuale Lgia Jasa JS (i ol (fle Ja Il oo epann 6F e Jpsall Cipod
il g TS SN i ualiall 4L Blelye pn bl junlie o I
Ussall palio spial pis o8 ¢ray Lasal Gllcly lliy dysall e 3e¥l ot
Lbuall a s g LIGH Ay Ll ool Lealal] o lasdail aladionly
DAYTAB DB 'SAT, 'SUN', ..., 'FRI
TAB1 DB 200, 210, 120, ...
2l ¥ posead gt Luns? | yealiall a dagana o gsing o1 dpsalli
JS daly by o dum gl (o desans g A Jpsnl Lol salyll yeaiall
 yeaic
gt LS sualiall o ol e Jsaadl Y2 lta o Jaita SS (gsinn ) Sy LS
TABM DB 1, 'COBOL'
DB 2 , ‘BASIC'
DB 3, 'PASCAL'
Vdshay guaal SO saly culs dsbas ad) Jg¥ 1 G peale Jaia JS o dusn,
c(aaly cub d paada Giga S o) el o) culy
idad o3 Gily pealiall ha dogaza gl yiaie Gadl Jgsall ol Fasw Lo Ge 2l
Celadind Upsoll sudad po¥l iy o slaal pans by dssall i eolaull o
b dssall Ta e oMoV piyg galipall a5 oLl Lppliua o asi (pusid 3 e
o LS bl i
TABN DB 30 DUP (20 DUP (‘')
P LG e G oas JBU T3a iy
TABN ysall sl -
 (1esie) Hata Yo e Jpsall ik gyios —
Gl Y e JS -
g lauicl oSas dua (Direct access) bbbl Ladladf Lualay fyluall 5laag,
I Jpiadl GIRT o iai daiye wpsas eliy sl yoalic o L enie

- VYo _



Conver ted by Tiff Combine - (n

CTAB DB 'ASSEMBLER'

DB 'COBOL'
DB 'BASIC

L]

>

(COBOL) 3l yuaiall Lol (CTAB +0) gistl i i s¥1 eaiall ol
Lpsall 130 yunlic a seaie 1 g gmoll (Sagy o 15Kay (CTAB +9) gisll b plsd
e B0 QU 1 (ASCID) Ui o 8,11 158 a3 Sle o goo 4y 5S4 el
ol ST pemiall p Lo iaal Sin Lyl oli . il T Gl oo gl 12 JUssl
oo LS pi dafipn wainl Glas

(03 .kuf.._a,;,.gl)g:.ta il (ASCI) 5o o3l Jo= -

(3-1=2) aill o amly okl -

(2.9=18)_,..=:u.!|¢,|=‘_,j€:.m|g_,._,usl—

colhll yamiall jlsie e dyanall CTAB plsie i gmdll gil Gudl -
. (CTAB + 18)

] uminll e emdly dpsall o3 ymand g1 ¥ 034 55501 Tallall el
Sy . eisdl T i Gl Lusill g Lo shualy pomiall 138 (isn lown 05 o
i JS) el ¥ dskayy ¥ o lasal 53 Lamlie VY (o Ll pan pudiiens JGH
e gl s oyt ggatall suaial Lot clliy VN iyl padead S5
5 e golall peaiall gige coluvm 3 Lhsngy (S ) ASCIL o il | s
) L] e pisll 13a i T0al) Tl ok e

S N )



TITLE
DIRECT ACCESS OF A TABLE OF THE MONTHS NAME

PAGE 30,60

CODESG

BEGIN:
THREE
MONIN

ALFMON
MONTAB

C20:
CONV1

LOC1

LoC1

DISP!L

DISP1
CODESG

DIRECT TABLE ACCESS

SEGMENT PARA

'CODE’
ASSUME CS:CODESG,DS:CODESG,SS:CODESG,ES:CODESG

ORG 100H
JMP SHORT MAIN
TABLE DEFFINITION
DB 3
DB ‘11’
DB '22?,'$’
DB 'JAN','FEB', "MAR','APR', 'MAY', 'JUN'
DB *JUL', 'AUG','SEP','OCT', 'NOV', 'DEC'
PROC NEAR
CALL CONV1 sCONVERT TO BINARY
CALL LOC1 ; LOCATE MONTH
CALL DISP1 sDISPLAY ALPHA MONTH
ENDP
CONVERT ASCII TO BINARY
PROC
MOV AH, MONIN ;SET UP MONTH
MoV AL,MONIN+1
XOR AX,3030H sCLEAR ASCI1
CMP AH, 00 sMONTH 01-09 ?
JZ Cc20
suB AH, AH
ADD AL, 10
RET
ENDP
LOCATE MONTH IN TABLE
PROC
LEA S1,MONTAB
DEC AL s CORRECT FOR TABLE
MUL THREE sMULTIPLY AL BY 3
ADD SI,AX
MoV CX,03 s INITIALIZE 3 CHAR
CLD
LEA DI, ALFMON
REP MOVSB
RET
ENDP
DISPLAY ALPHA MONTH
PROC
LEA DX, ALFMON
MOV AH, 09
INT 21H
RET
ENDP
ENDS
END BEGIN

- VYV o
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Johaall 3 &l
TABLE SEARCHING

Sl Haa S dall lae ol (G 55 bl Ldlall Tubae (e Siandl Lbae GBS
Un 3, l) puabiall glyadwl 25 Loyl alylibl e yals clliy ipas suade Lays e
cublall suaiall adse Gl Lilae & pald] Lalladl GadS gpa b plball uaiadls
ol Gl calssall IS i Jpiall b yuaiall 138 0o Tiyma B oo elldy
ITEMNO DB '101', '108', '115', ...
ITEMNAME DB 'AAAA’, 'BBBB', 'CCCC'
ol Cigas a1 13a 5 VoA 1 suaiall e slashas g lasid Ll
1 s gl il (S I emtalls 1y s sl ¥ 455 ¥ remindls
(BBBB) 3 gdsll i galylly tan gl yeaiall ¢ Lo sinal (s 4l yuaiall
UG5yl LagiliS (s ol sl o s
ITEMNO DB '101','AAAA'
DB '108', 'BBBB'
DB '115' , 'CCCC'
1 o5 JMA (yap Y il ot il Gl g on el S e I galinl s
LG ga¥ | Uandla Ko galisall
Ciges Glb AX b a8l 11 JuasS siey 3233 Juall At ot 23 a8l -
ligly AH i 335 AL 8 0333 ciga 32 5l sl (3332) Lusae JSi 0%
T L3233 1wl g oy lliy XCHG uiall el pladiaad o3 ol
1 wl.uu)mtu.” sse oY Ll T\ ga ST @b, L sse —
DA pie O Cpaa Oy il s Al i cllal! 231 JAg e Al i -
. J._\.L”L-‘_ﬂ_),m.xl-“
Lok oY Tydss ST I AY a1 Tlialy o5 LBl Tl I JUd ) Talas =
(Ve +¥) VY gyl sa bl Janall 3 sualiall
UAthJJYIaJLU gl iad Y ,laslb LQ.A-IJU.C-JLUHJ.AUJCD&.\LU sl —
oSl lpa¥) assiuad cundf I3gly STOCFTAB + 2 gyl
INC SI
INC SI

- \YA -



PAGE 30,60
TITLE TABLE SEARCHING

CODESG SEGMENT PARA 'CODE'
ASSUME CS:CODESG,DS:CODESG,SS:CODESG, ES: CODESG

ORG 100H
BEGIN: JMP SHORT MAIN
H TABLE
;  =z=s=s=s===s
NAMEIN DW 123
NAMETAB DB '05','Z1AD’
DB 'Q8','FATTAH'
DB '09', 'SAMI'
bB r12', ' IBRAHEEN'
DB '23', 'RASHAD'
DB *27', '"NATASHA'
DSNAME DB 10 DUP(?)
3 e e P F L L
MAIN PROC NEAR
MOV AX ,NAMEIN sGET NUMBER
XCHG AL, AH
MOV CX,6 ;NUMBER OF NAMES
LEA §1,NAMETAB ;INITIALIZE TABLE ADDRESS
A20:
CMP AX,[SI] ; NUMBER : TABLE
JE A30 sEQUAL EXIT
ADD §1,12
LOOP A20
CALL ERR1
RET
A30:
MOV CX,05
LEA DIl ,DSNAME
INC SI
INC S1
REP MOVSH
MAIN ENDP
ERR1 PROC
3 DISPLAY ERROR MESSAGE
RET
ERR1 ENDP
CODESG ENDS
END BEGIN

Jptall Siad hna  (RANEE) guto Lo lolaiel Ypsall jualic poa Jalail) (Sags
el g yama lo aiad Ty T ld Ephally Sliaally clagal] p gamna e U

aplall alaall g gana
\. Veos — .
Yo Youoro— Voo
5. 0eee — Yol
1. 4444 - 0.\
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okt LS Uslaall sia il oSas Suaan
TSALTAB DW 1000, 2000 , 5000, 9..999
ALTAB DB 10, 25, 40, 60
Joaa o eaie dsbs ol olaadl p gana 335 Waiull 3ptall Gluals
Lagill 3255 Jyaall i p sanll Land (o (gybans of J3I p paall HIS 3L @ lagat
3Shy B pemial o Ty EL) Toae o5 Y]y lplall i 3 Bodlall 5,52

Juadhaadl ahaiiay eadl

adb Ay cul ¥ pe dgsadl (8 alGudl jale dada wyhs 43 Gliadl pans 8
asaa o Ussadl b Toma Uasa 1 Jyumslly Aol pomiall Fia el (Sas lall
G333 pid (gaall i jeale ol Lol DI Jaadl 6 40335 o3 dua cpllall o350
DI gish b cin 4 Lo E550s lae o35 Langy ST a1 LLAN il
«iliaf 13l REPE COMS 2l La i) Taglaill alasials culs culs ST
A Jpondl B3 sli Sy ysadl i I pusiall I JEEY) (s g ol
TABI DB '100', 'AAAA’, 200, 'BBBB'
DB '300' , 'CCCC', 400" , 'DDDD!
e US 38 g Baall 8 e+ yumiall e il By
DI Jaeall 3 ¥+ + il olsic gy —
ST onaad b ysadl Db olsie s —
CX e b (L Lsb) ¥ sand] oy —
REPE COMS pluiiouly DI, S &ylis Gilae o33 —
(g3t sz iy Loa Tilhae i (¥ Lol G ie) T, 800 Tolae T —
Lok STl CX (gsina Blals elliy Jpsall b 38 peaiall I J255 13 cpad ]
¥ gty DI s gy 1 pusiall I dyamsll (1= £ 4 ) ST gassd 1 Jaal
13y TGN (G Tbee 1S3 CX 3
ol phaiialy Uk gl Jiadl i3 o3 oLl o311 1 sl i —
. (350 MOVSW) Juurtoad 55



pill g3 e 115, L8YG elly Al o3 alladl pualadl iss pie sie —

IRY

plad oty eltiy clUall pal p L yiuad pudlill aia phiitoad e 1 JULL

TABLE SEARCHING USING STRINGS

3
é DESG SEGMENT PARA
ASSUME CS:CODESG,DS:CODESG,SS:CODESG,ES:CODESG

"CODE'

ORG 100H
BEGIN: JMP SHORT MAIN
§m—————— DATA TABLE -
STNO DB 150!
STTAB DB '050', "MUHAMED ';START
DB '100', 'ALI
DB '150','ZIAD
DB '180', '"NATASHA
DB '183', 'FATTAH
DB '190', 'LENA
DB '999',8 DUP('
NOUT DB 8 DUP(?)
E] S - —
MAIN PROC NEAR
CLD
LEA SI,STTAB
220:
MOV CX,03
LEA DI,STNO
REPE CMPSB
JE 230
JA 240
ADD SI,CX
ADD SI,08
JMP 220
230:
MOV CX,04
LEA DI,NOUT
REP MOVSW
RET
240:
CALL ZERR
RET
MAIN ENDP
ZERR PROC
J DISPLAY ERROR MESSAGE
RET
ZERR ENDP
CODESG ENDS
END BEGIN

- Yy
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OF TABLE

t
")

sEND OF TABLE



XLAT Tasdail

+3iy EBCDIC I ASCI e cUldl Lyga3 dpsall 138 Lasalsy a3yy EBCDIC

b LS ia Lo il Tulae
AL b Jany ASCII tya dliga al k] bl

ULl elliy Jssadl o R peaiall spaail AL (gyineLasladlf asdio —

LEA BX.,EBCDICTAB
MOV AL, ASCIINO

XLAT

EBCDIC !

; PROGRAM TO TRANSLATE ASCII TO EBCDIC

BEGIN: JMP

ASCIINO DB
EBCDICNO
TRANSTAB

120:

MAIN
CODESG ENDS

ASSUME CS:CODESG,DS:CODESG,SS:CODESG, ES:CODESG
ORG 100H

MAIN

'=-31.5 "

DB 6 DUPr(' ')
DB 45 DUP(40H) ; BLANKS
DB 60H,2DH

DB S5CH

DB OFOH,OF1H,0F2H,0F3H,0F4H,0F5H, OF6H , OF7H
DB OF8H,O0F9H

DB 199 DUP(4QH)
PROC NEAR

LEA SI,ASCIINO
LEA DI ,EBCDICNO
MOV CX,06

LEA BX, TRANSTAB
MOV AL, [SI]

XLAT

MOV LDI1, AL

INC 51

INC DI

LOOP 220

RET

ENDP

END BEGIN

- \YYy -



dasall yealbie 550
TABLE SORTING

i e foleial IS ol Laelad Luss Gasys dpsell yualic ks sall

(i) dssall yabic o yuale

Caxd =ilS 3l Gb Al juaiall sualall G, (saebadll) 5ol Llae (racdls
Egan 5 ,0aY ] poa pilol] Jlaiiad Lubae 33 ¥ LIGH TG M JGEEYT o3y J3I

N

() 08 pealiall ol ey Las) Tl elba o [l ie 58T ¥y jhen €ath ppea

st i aiady il dagl a5k Ge e lawd ] e dagans LAl -

PAGE
; PROGRAM TO SORT NAMES

Lo leal Lis Jyaall b elaws ! casigs —
ool e oyl an Ll e Jaall elysine oa e —

30,60

1
STACK SEGMENT PARA 'STACK'
DW 32 DUP(?)
STACK ENDS
j==== SESz===smszmzmos—=os=—==zommec
DATASG SEGMENT PARA 'DATA'
NPAR LABEL BYTE sNAME PARAMETER LIST:
MNLEN DB 2} ;MAX LENGTH
NLEN bB ? sNO OF CHATACTERS ENTERED
NFLD DB 21 DUP(' ') ;NAME
CRLF DB 13, 10, 's’
ENDADDR DW 2
MESSG1 DB 'NAME ?','s$’'
NCTR DB 00
NTAB DB 30 DUP(20 DUP(' ')) ;NAME TABL
NSAY DB 20 DUP(?), 13, 10, '$®
SWAPPED DB 00
DATASG ENDS
: B e e T
CODESG SEGMENT PARA 'CODE'
BEGIN PROC FAR
ASSUME CS:CODESG,DS:DATASG,SS:STACK, ES: DATASG
PUSH DS
SUB AX,AX
PUSH AX
MOV AX,DATASG
MOV DS, AX
MOV ES,AX

- \YY .



ZL.00P:

230:

240:

BEGIN

ZREAD

220:

ZREAD

NF e ue e

STOR

ENDP

CLD
LEA DI,NTAB
CALL ZCLR

CALL ZCURS
CALL ZREAD
CMP NLEN, 00
JZ 730

CMP NCTR, 30
JE Z30

CALL ZSTOR
JMP ZLOOP

CALL ZCLR
CALL ZCURS
CMP NCTR,O01
JBE Z40
CALL ZSORT
CALL ZDISP

RET

ACCEPT NAMES

ENDP

MOV A, 09

LEA DX,MESSGI

INT 21H
MOV AH, 0AH
LEA DX,NPAR
INT 21H

MOV AH,09
LEA DX, CRLF

INT 21H

MOV BH, 00
MOV BL,NLEN
MOV CX,21
SUB CX,BX

MOV NFLDL[BX],20H

INC BX
LOOP Z20
RET

INC NCTR
CLD

LEA SI,NFLD
MOV CX,10
REP MOVSW
RET

STORE NAMES IN TABLE

;ADD TO NUMBER OF NAMES

330 NAMES ENTERED?

;ONE OR NO NAME ENTERED?

;RETURN/LINE FEED

;CLEAR CHAR AFTER NAME AND GET COUNT

sCALCULATE REMAINING LENGTH

3SET TO BLANK

;MOVE NAME TO TABLE

\YE -



ZSTOR

;
ZSORT
2220:

ZZ30:

2240:

ZSORT

y
ZXCHG

ZXCHG

L]
H
ZDISP
ZK20:

ENDP

SORT NAMES IN TABLE

PROC
SUB DI, 40
MOV ENDADDR,DI

MOV SWAPPED, 00
LEA S1,NTAB

MOV CX,20
MOV DI,SI
ADD DI, 20
MOV AX,DI
MOV BX,SI
REPE CMPSB
JBE 2240
CALL ZXCHG

MOV
CMP
JBE
CMP
JNZ
RET

SI,AX
S1,ENDADDR
2230
SWAPPED, 00
2220

ENDP
EXCHANGE

MOV
LEA
MOV
REP
MOV
MoV
REP
MOV
LEA
REP
MOV
RET

CX,10
D1,NSAV
SI,BX
MOVSW
CXx,10
DI,BX
MOVSW
CX,10
S1,NSAvV
MOVSW
SWAPPED, 01

ENDP
DISPLAY SORTED NAMES

LEA SI,NTAB

LEA DI,NSAV
MOV CX,10
REP MOVSW
MOV AH,09
LEA DX,NSAV
INT 21H

DEC NCTR
JNZ ZK20
RET

- Yo _

+SET UP STOP ADDRESS

sLENGTH OF COMPARE

sNEXT NAME FOR COMPARING

s PERFORM EXCHANGING

;END OF TABLE?
$ANY SWAPS?

TABLE ENTRIES

sMOVE LOWER ITEM TO SAVE



ZDISP  ENDP
; CLEAR SCREEN

?

ZCLR PROC
MOV AX,0600H
MOV BH,GLH
SUB CX,CX
MOV DX, 184FH
INT 10H
RET

ZCLR ENDP

3 SET CURSOR

1

LCURS PROC
MOV AH,02
SUB BH,BH
SUB DX,DX
INT 10H
RET

1CURS ENDP

CODESG ENDS
END BEGIN

;COLOR 07 OF BW
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B lally (a3 sladss

g . rantll Tl S galipall JSa (e 8088/086 aiall llat Jany
:ohwbﬁdlgﬁdlébllfr&ﬂlawr&.Lob..\a_,Ll&.'L‘ulfi]lag_idu:.

bl o laas —

No - operation « Jae ¥ » Laglat —

—:E,ngngagljlﬁ_ﬁﬁri‘as.;lﬂmlﬂu,okdﬁrm

LA e (EAR] Laglasll

1 CF STC

0 CF CLC

Ylall oy CF CMC
\ DF . STD

0 DF CLD

I IF STI

0 IF CLI

oS Al g gasll éulwéﬂlaku*rm‘o,wlwc&i

pidlei S IF jal,5e Gl ellisy DF o Las¥l 1, CF Jaall Ll a3

(g sass gl shea gl aaly Ula b sl Ly pdyg CLD 4 STD o Lialat
- G JaLs i LS strings character pa )l Joudlw Ladlan alasl
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CLD ;set DE=0

LEA SI, SOURCE

LEA DI, ES : DEST

MOV CX, 100 ; Byte counter
REP  MOVSB

sarly 53 (ol 35 ) DF = 0abai¥) gy hoas Jf g3 CLD Lol

sia i) iy - MOVSB Ladadf b 3035 50 JS was DIy S JS M

SOURCE + 993yliall g 8 sk BUT5SH WS lyiae b cbaalasl]

. DEST +99 I DEST (e goasbiall 3 3 SIilf g3lga I S5t SOURCE

oo BSIaH itgs wliyiae JB I g STD Loghaslly CLD Lanladll Jfaiond o

gase . DEST-99 il DEST a pdlsld J SOURCE -99 i SOURCE
. STD, CLD elaalaill aludial Jiill Tbae ] S8

source - 99 N source - 99
-
source
4
SouTCE —
DEST -99 A source + 99
J
DEST
DEST
{ DEST+49
STD CLb
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c sdea gl aaly Ula b palyie¥ ] Gy pudyd CLT, ST olabeill aadie
Lotlas £3Sal pute ol LSl a3l lalaill i Jlaatood pud Tl bty
el clal e Tallaes ashs adll glall gla F=1 il 136 olalyiey!
o1 Lbal a5i maskable interrupts Laiall abalie ¥l ol [F =0 i€ 13 Ll
- Qalle Juas i Ledlaal (Ko 3 Gaiil] i e laljied] Ll . GEallas Juals

External synchronization instructions o S Gl 3l @lanlad asding
alall slials b Le30l laa¥l wa 808878086 gaiall lladl Jae pubiist
Ula 5 8086 /8088 Gudall gllall pudy M 533 HLT Laglasli . Luay I
Jsas Uls i gl TESEapmieal 5ol Y L a0 Y (I halt state Jalad) Cidgill
Mals L;.“&_\JI“GJMI o Ulall a3 Jgau Sie . External interrupt g2& ool el
e (sl Bty Y

Ula oy basatithl il Ula G Giall lladl pzgl WAIT Laaladll Janind
ok batill gl | Ula i wie Gaiall glladl o) 91 Jaldll Ciigall Lgb
i olad 5 (e JS Jdob Labitia wlyii 3 TEST el Jsaall b yaais
. Aozl Wlall I TEST .LAJILL,;'E;,IUJI-L*:;.II‘_EJ:II Ula i Gaiall gltall
Ll Badall glladl Jae Gl audio of (Say WAIT Laslaill 51 Jia e gt
8086 e Liis olollun Bue (g5ind i cavalodl Talisl 3 Yad . cpre Sta Jgemry
el Gy WAITwrl@l@.ouglgmgu}m Slls BORT
Gl L a0 Dleall 305 e 8087 gllall jalin is 8080

pladionls oKas m ¢ lallall Basate anlal | ki i ESC Ludaill padiud
AT gl ¢ oladad 15 galindl i ESC Lagles

ellad) I GLAYL 8087 pllall Lo gy o3l omalall plas i v Sliad
8086 gllaall asadll ol yull I3 (ya 8087 ellakl LM culaatad Jluy! (s BOKO

G b (ol pal (Taala3 22 G ualy culy e 8,le) LOCK plailf s
sy ) Ladall 3485 a3l Dyylise 5330 BUS 2l Jlasieal 5o 8086

~ + Lo Suaalia 421 )2Y (NO OPERATION) NOP Lasdaill pusin

90H 3 ,autlls ,iI of Laalas Jlosiuls Object program il gealyall Jusas -
. ilna_._,]i..\lc.lwda:\fmr:

« layuey Time - delays Qiayll el sall Loy —
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U‘.‘lJ:"“'y'\‘J"j'“

N JETD ot I el 30t 3 p Ui Liae G le L2 iy
of ol e T ellly « LRI 5 SI 3 a1 e ill Al ey galiy i
St (CALL) Tarli sl g graling olentinl doad Yslita s a2l
rgeoll] Gal e alipy 3 way i galidll (M g 5ol o5

255 a0 e pdisic palyiedl aliae (e p g3 Yo'l diily 8086 gdlakf asiy
ol 255 iy Cuplyl Lol 0 i) pal et s figy s iiidl elyslyl anan
Dyl

s Wasalsy il a1 ied] galing st o Jyamall aliy¥) oda puiiody
e Yo Lo Jsuall l;s..(__;h,:.;:m_rlml JS.;JIQ.A Odl palyied! Glsie G
S o 15 gl G311 i sl M ks i anly JS lysions « s
cenb b jdta

iy Lol 3,10 i 1301 G i 3L e e e 03
. 003FE 3a 00000 jlsie 50 ailsl!

el olsie (e Jspeaall Gahaalys a3l 2yl ps ot JSutdly
e slsie Il dagaly L3303 03 B gl s Sm e il el
1 lgindl e olysion i 03 o3 lshall ik i b 00301 315 ol

. 1P, CS Jaall

LG culdly TP 5350 g Toaal AV S U el JiS a3 eua
o CS I Zuanl 5531 gl )il

P lAHriJUAIJhsuggJﬂlual,:dlg..ux,;,l,nuLM:JL‘u
s LGN e lghaall

ggobons ity dpaall (b 5315 3ed] ply—te st lsie Gl i |

.68H=1AH x 4
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sl e CS, TP I Lylis a5 68H aiphl clypias — ¥

00 P 0 5. 5
02 = ] RN
;fF:E ] 255 oy ool el

el agin 5215503 olsie olua JI GLATG ¢ g5 5ie Y Tulae 1adis sie
Al Gl blaalls

 sSI B S1 Gl Jaas 0033 80 SP e 25k —

cobl Jaws e TF, TF ollal Gudais - Y

s ES1 b CS piddye SP e 2¢ 5k - Y

Al 8815 b TP sasy e SP a2 s— £

.gaﬂlU;IJ:ch@_.uxagmplﬁl—o

L oLl Jasuay s CS, IP Jaua i Wa3a3 o3 A ] p layieal =

o INT Laa b 3 Waall Iy e guansill galisell (1 3agally

00000

IA Vector number

—
35,0 Ladlak g

‘___l:——l-—> Conuert Veclor number
into Vector Address FE 6E
g E 000
| I
F 000 FE 6E

oalyiedl Glyie Hde Jsss
S ¥ A N



uelyied lelaadas

pilh o sl el Tkt Lt ol oS ol gralidl i3 i ¢ Un)
ol e F Ll Jlayls elliy « L3S, Tallall Bany poe ot U L phll lins!l oo
Laale s ot il g LY LA of oSy« gllaadl INTR Jall e
 ioll galill i 5ol 2l e

uelyicd o ladas
Dol WS o pal e ¥ Landadl Laladl Lavall
INT int - type

Laalaill sln 3,43 wie . o 20diS agllal) (a1 53e¥] o5, Jia3 Int- type §f dua
e Aol e LgSE)SI3 i CS Jawally TP Yol wlyginn 335 llall asic
CS,IP i esill Lol ¥l

oAl 5T | o ladad aludiinls g LAY JLaa¥ | Toays Leulys pslien U fia i
INT 10H 4 INT 21H

LA Tollon obilae prans pols of gllaall Sas INT 10H Ludel ahaiianl
ATl JR ol s 15 bl Suinl ity Taetl] 530 agls osm ¢ il sl
ROM Ll 58111 s opall BIOS auliad|

gl Gk e ULl Jaal olilae b paddiod Gigend INT 21H Gl
JUEST g Taalaill a3 335y LALEN e ULl g AT olilasy « poilal
DOS Jyautill plsi M1 5 bl
INT 10H aluiiouls L0 Tallas clidac —

LTl e 5l aljal Dulae — \

Bisn s LAl pall sy Bipindl Bl o 2ty AL pems
Lalall i gyeadl wdyg sl o3 cya TS pigll S lilual eUaely gilolf olbi ya
079 im0 5o pB5i laga Ac o 24 ia 0 G 35 s Yo sags Balall

- V&Y _



Conver ted by Tiff Combine - (n

alslaay!
PRT ¥’
et syl o3, Sl o3,
L) oya balall (g a1 2151 00 00
L3 La) by 39/40 12
Ll g yuasa | Tyl 310 00 24
linadl Siad1 2yl 79 24

haiis alblaal Jaaads agds Lalall eatia A1 5ui3d) ebjadl - ¢ Jls
i:.LA”fjJ._a BH.J.m.J 1()I'lf3JU‘S|JSaYl,:,.4§JlLllli:xJ&JII‘Jx AH Jiani

b LS ad s pulead ] fia ey
MOV AH,2 )
MOV BH,0
MOV DL,
MOV DX,
10H INT

Lalall e G Gadll G2l : Jtia
WHAT IS YOUR NAME
bt LS B SIIN d pill ll C al s
X DB 'WHATIS YOUR NAME', $
Lglagll adiys AH Jants o Blull (o sm Talall o lalaill aadtos o (e
Jamay« 9 ady e gaian g AHUL:JIb.ug_aJ. 21H Laly5e¥] G Lglhall
Bl Brasll pudionyy « Lpdpe cupllall 3 K1 it Lulay lins DX Yol

b US Taall (S50 Lty optll] Tkl T3 I
MOV AH,9 )
LEA DX, X
INT 21H

INT 21H alsdiualy ilil Tagl sk o bl Jial -

ULl JUEad Lmeadn 8,10 i e ity s Lploall sy plail
U] Slull e ST o) S l Spasll s ST iyad b ol 3l Wl
Ul Syl Lemcat ) Tkl i yay ¢ Ll ) Ladlf bl iy s ISy
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Ay loal T o ST BT Tlia i puliad ] 138 ey

yall ate €Y paweds Jo¥ | el - )
Uaall gl daill Jolll e (gsins B bl - ¥
 gilsa Bue o (0o Al Ul Syl ()35 Tikaia — ¥

ey 15 Lelyhe kot ¥ @bl JUasY Lacads 5 K13 Tikia i yai — Jlie
X PAR  LABEL BYTE
XLEN DB 15
X ALEN DB ?
XFLD DB 15DUP( )

elyyat ol e INT 10H pal e lans aLall < Joill oSas jlatdly
1 of dua DX, BH, AH oy ellid Lopl cdlaveal | Bagls agis L

10H a1 5e Y1 o Yyslbll Taliyll o3, e (g53ay — AH
. Waalles upllal| LsLAN 23, — BH

. isall ygaall iy — DL

. gisall jlcull 23, - DH

LELAN reoun Dulae — ¥

MOV
MOV
MOV
MOV
INT

AH, 06
BH, 07
CX,00
DX, 184F
10H

ot aally o INT 10H Ladaslt duiss
10H palsiedt tye gllal ) Zasds ylf iy Joay — AH
red) Ll Glate ol lual — CX
bl Ll Ghaia wlilual - DX
Liuall o3y wuai — BH
gkt LS Ls Ll peia eyl 60 Sl ¥ 12 e
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INT 211 aladsi\s

Lalatl e o bGladl Gose Tubee —
pois Llaall 03¢ aluilly, uwlwhsﬁljumaog,suusﬂ@ulbnﬁ,m
DX Jsaatyy e Al i leliaasy 21H o3, pal5e ¥l e Gpllall Taligll o3, waaiy
Ll A1l B ol ansiiny . Lpadye qplbad 3 ,SIT Tahsl el o lsaally
 Lgadye osllall Takail
Lubyady ANl Jaess 5o ¥ Glidl alb 1 @Gl Gl Llae el 0¥,
 J ol Laaddf Zibiall il 5 lsially DX Jaandy INT 21H 3l 5ie¥l
MOV AH ., 10
MOV DX, offset XPAR
INT 2111
Lyllall ollall Jaw ol geassdl S Sleall Sl Gy el ¥l 1ia a5 sie
Ja¥) Tl Jo¥ 1 enlil [d cipadl deasld oSan sae 5oS1 350a33 ¥ 5l caas 31
) (Y':l,-ﬂ‘).”-l.\.ﬂdm]gi)
o1 el sl Lulgs M3, La JISY | 2 lia addens ) gasall gk
) o g sse 4iSH e Jil calS 131 Llal
i Ja¥! Libia 3G AHMAD sl Jlasls JUL S Ao G 130
S LS YRy s 5
I15ISIATHIMIAIDHA ... )
e 4o o8 il Lngd cyn poaal Bel s gy Laasal Ty gralis 581+ JUia

l "'I [S 13 "' = l & '
STACK  SEGMENT STACK PARA "SATCK' ' u l
DW 1000 DUP (?)

STACK ENDS

DAT SEGMENT PARA 'DATA'

XPAR LABEL BYTE

XLEN DB 10

KALEN DB ?

XAREA DB 10 DUP (' '),'$'

MESS DB 'ENTER YOUR NAME','s'
DAT ENDS

Cob SEGMENT PARA 'CODE’

BEG PROC FAR
ASSUME CS:COD,DS:DAT,S5:STACK,ES :NOTHING
PUSH DS

- Yo+ _
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SUB AX,AX
PFUSH AX
HOV AX.DAT
MOV DS, AX
CALL CLSS
CALL DM 1DISPLAY MESSAGE
HOY DX, 0000
CALL SETC $SET CURSUR TO COLUMN 0,AND RUW 0
CALL ENTD sACCEPT NAME FROM KBD
CALL CLSS ;CLEAR SCREEN
HOV DX,0000
LL: CALL SETC
PUSH DX ;SAVE DX INTO THE STACK
CALL DISPN sDISPLAY ENTERED NAME
POP DX {READ DX FROM TOP OF STACK
ADD DL,3
ADD BH,1
CHP I, 24
JB LL
RET
BEG ENDP
H CLEAR SCREEN
y
CLSS FROC
MOV AL,0
MOV AN,6 sREQUEST CLEAR SCREEN
HOY Bil,30 ;ATTRIBUTE BYTE
Mov CX,0 sUPER CORNER
HOV DX, 1B4FH
INT 10H
RET
CLSS ENDP
H SET CURSOR
H
SETC PROC
MOV AH,2
HOV B, 00
INT 10H
RET
SETC ENDP
H ACCEPT DATA

1

ENTD PROC NEAR
LEA DX,XPAR
HOV Al 10
INT 21H
RET

ERTD ENDP

H DISPLAY NAME

3
DISPN  PROC NEAR
LEA DX,XAREA
HOV AH,9
INT 21H
RET
DISPN ENDP
H DISPLAY NAME

DM PROC
HOY AH,9
LEA DX,MESS
INT 21H
RET

) ENDP

CoD ENDS
END

- Yoy _



Conver ted by Tiff Combine - (n

Lol Gallbas alulae

iy Ty Lty Toalad Lutltd) e Ll Galids a e corlbial pladtonl oSas
AH Yzl | Jsants LELAN e Tagpall jga,ll olicalye cules BL Jawuf Juaas
. TOH 13, a1 o1 galis o dllall Gaaigl] s

puians Lo o Y G o 1 L Jead 3,505 Laladl TaLaD) 4433
asell sse g 1y« Dy (A xYo) gy e Ll Lo selis L3Il 5 pa )l opusad
el Oy g 5100 Ty Lol Tl s 3 LA o Lt o o 3
LALE e Sl o ay JS) sl liaalse

BRI o g il TGSy sl Lipla LALES Jand ] L3S ai Tyl Lt L] Lo
a3 8 S0 s LELAN 53 fie 4y Boule Ll Lol iioad (S ol o Lol
Ladie JS 1 oladia ol wlivelsay S0, Ga3aal 5,SIA sia asstins L d VY
Sl elicalgll pa Iy (A xYo) J ais

Lalidl e Ty pall 39a,l) clialge cubs

e st TALAN e €de piane Say JS pilod wuadl cnlll 138 pudien,
Sl ¥l « 6 LAl By ol ysd ot By JiVT Uil ¥ « 2365 0Bla A
A S ¢ BBl 5 LYy Sl Ul (2 pn il Tl gl s B e
G elfs aws

B L R G B I R G B

7 6 5 4 3 2 1 0

Ol Jian N TN 6 G Gpally e GooY ol S 0L & Gipall

dat A satd i T iall WL T L jand! ol Jias R g0 yuaadl
e Ll e cpaa 3oy popad Labiill 5 Loy Jha BL Glally « 5l 3. La)
@Uxﬁtﬁﬁwl‘t}l&l‘-dﬁ BLM"!‘OLMAIJUQ:UM&-@Q&A[,A

10H o3, (! jie¥!
FA M)

AH okl Jrans Llandl sda 233 ~ (aonll TaLE gises HLiad Llae -
pirt AL dianty 10H (a3l o Tipthl) Tglipll piy 1 sty (530ly sdems
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il i opall dysadl a5 oS sl dpall Lt g s

00 40x25 ygual ol Lals
01 40x25 Gple L
02 80X25 ygunl sl Ltilis
03 ol VV/ 80x25  Tple il
0 ol 5/3207(2()()\;:444)].‘;5‘,1&&“
05 310%200 sl gl /s) L L
06 640x200 peipll $geul /ol Lals
07 80X25 yyuul/ ol Ll
oD 320x200 g8l V1V /ol Ll (EGA)
OE 640x200 ;6! V1 /sl Lals (EGA)
OF 640x200 yyul/aul Lsls (EGA)
10 640x350 ¢yl V£ fasyla Lt

(Scrolling up) AH = 6 jhu¥l jya tasa Sty oS T Ll Tyl Llae —Y

ol bl se iy oSl LELE (o 0 (51 B3] o3 Tubaall 0 ahaiial,
sl sty Lagtall Sl sl M1 g gl ¥l AL Jaull i Lasssn o3
bl cllacls el a3l cillal| LU o wasad o2 LA Jieal i 5sia
DX, CX b »3all oll

A e Lad ) (35 aaly o fuiay  lesl] LA oyl — ; L

MOV AH, 06

MOV AL, 01 o Sk
MOV CX,0 Gbill Ll el ual
MOV DX, 1884FH LaLall Lle o ldtusl
MOV BH, 07 lialsll el
INT 104 ’

i Loaladl LALAN e Loyl culall olld elysian Lo a1 Gan L Loy
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p—y ]| BL alyytiaa

RYR -1 00

@ale wsal/ Laul 07 Hex

baliie i Ll gyl / Lanl 87 Hex

Baaddi i lal ygual / panl OF Hex
LSaa e lal panl / ygeal 70 Hex
Ladaliia LoggSan b Lal ol / gyuo FO Hex

8 ¢llac¥ Lo elds s Jad 2l Sy Lowalial 5ol ¥ &lia Tiplt) Lzlutdl i
oYy Gy i G 1l

31 3asll gh VYV sl oS s lialghl el e G Ji¥) @Bl g Wosalss

Al WL Gl 8 g b LA SN Lol o JSl b e s LS e e

ool Lle 8 maen

IRGB Sl
0000 re)
0001 Bl
0010 raal
0011 (s3lau
0100 sl
0101 ZXRY)
0110 o
0111 wal
1000 =l
1001 Be La¥ ] w3,
1010 3elay] ..\;-..u.i‘a_,u'a'al
1011 BeLia¥ | wadi g slass
1100 EFL"-YI.L:_L.;&J«.:J
1101 E;LAYI..Q..\.&‘.E;.UL,
1110 Shsal
1111 el ol
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o e ol ol pl Taboadl s3a aludialy - Sl LaLid) Talyf Lulee — ¥
AH i Juas 7 32 Tyl 3,
AH=9 jutgall Jall gl b gins 3oy oleds! Dilae — £

CK b dlan g a1 Ll @50
G L2 (3 ol e puad Lslatdl e ™ 3001 Hleds : Jla

MOV AH,9 - Lyl o3,
MOV AL, " — s lelsl csllall 30,00
MOV BH,0 - Laiuall i)
MOV BL,14 - a3l / saal
MOV CX,5 - el sae
INT 10H

:JGa

< Tas Yo o wipay 53 ¥ iUl Tagl om paad B3y oUial el gealipall sy
ol Ty Takla le 5t oyl Tadaita b Laly LAl e ) 13 L]
bt dae s WG o fshally

CSl Lol o | Jaals s silly + ENTD e il gealipll ool —
NFLD _ay el Lacadll s <130 ilaia Il

Aahiie 5 Lal Ll (e NFLD 35130 s b apmll assdll Lkl — ¥
reod] ol cletialysggu ke @311 KK eyl galipallsloaianly olld o3y
g 033 (050 S ¥ (pn i im0 gy gill DN
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STACK  SEGMENT STACK PARA 'SATCK'
D 1000 DUP (?)
STACK ENDS
DAT SEGMENT PARA 'DATA'
NPAR  LABEL BYTE
NLEN DB 20
NALEN DB ?
NFLD DB 20 DUP(' ')
ROW DB 00
CcoL DB 00
MESS DB 'ENTER YOUR NAME',13,10,'$§’
DAT ENDS
CcoD SEGMENT
BEG PROC FAR
ASSUME CS5:COD,DS:DAT,S85:STACK, ES:NOTHING
PUSH DS
SUB AX,AX
PUSH AX
MOV AX,DAT
MOV DS, AX
CALL CLSS ;CLEAR THE SCREEN
MOV COL,00
MOV ROW,02
CALL SETC $SET CURSOR TO COL 00 &ROW 02
CALL DM ;DISPLAY MESSAGE
CALL ENTD ;ACCEPT THE NAME FROM KBD
CALL KK ;DISPLAY THE NAME AS LIGHT GREEN ON MAGE
RET
BEG ENDP
H CLEAR SCREEN

]
CLSS PROC
MOV AL,O
MOV All, 06 sREQUEST CLEAR SCREEN
MOV BH,02 ;COLOR ATTRIBUTE (GREEN ON BLACK)
MOV CX,0 ;UPPER LEFT ROW/COL
MOV DX, 184FH ;LOWER RIGHT CORNER ROW/COL
INT 100 sEXIT TO BIOS
RET
CLSS ENDP
DISPLAY MESSAGE

DM PROC
LEA DX,MESS sLOAD EFFECTIVE ADDRESS OF MESS INTO DX
HOV AH,9 sREQUIST DISPLAY
INT 21H {EXIT TO DOS
RET
DM ENDP
ACCEPT NAME FROM KBD

ENTD PROC
LEA DX,NPAR ;LOAD EFFECTIVE ADDRESS OF NPAR INTO DX
MOV AH,10 ;REQUEST INPUT
INT 21H
RET
ENTD ENDP
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LL:

KK

SETC

SETC

DN

DN
cop

LA e p gaall jlelily Logegana

STACK

STACK

DAT
XPAR

XLEN
XALEN
XAREA
YPAR
YLEN

DISPLAY NAME AS LIGHT GREEN ON MAGENTA WITH BLINKING

PROC
LEA SI,NFLD
ADD ROW,2
ADD COL,0

CALL SETC

MOV BL,ODAH
CALL DN

INC 51

INC COL
DEC NALEN
JNZ LL

RET

ENDP
SET CURSOR PROCEDURE ROW/COL

s DIPLAY CHARACTER PROCEDURE

$NEXT CHARACTR IN THE NAME

sNEXT COLUMN ON THE SCREEN

s DECREMENT NAME LENGTH

GO TO LL LABEL IF NALEN IS NOT ZERO

DISPLAY

PROC

MOV AH,02
MOV BH,00
MOV DH,ROH
MOY DL,COL
INT 10H
RET

ENDP
CHARACTR

SEGMENT STACK PARA 'STACK'
DW 1000 DUP (' ')

ENDS

DB
DB ?

PROC

MOV AH,9
MOV AL, [S1]
MOY BH,00
MOV cX,01
INT 10H
RET

ENDP

ENDS

END

;REQUEST SET CURSOR

s PAGE #0

;MOVE ROW NUMBER TO DH
;HMOV COL NUMBER TO DL

;REQUEST DISPLAY
;GET NAME CHARACTER

EXIT TO BIOS

s PAGE #0

; DISPLAY ONE CHARACTER
;EXIT TO BIOS

SEGMENT PARA 'DATA'

LABEL BYTE
6

DB 6 DUP (' '),13,10,'sS"

LABEL BYTE
DB 6

oV



YALEN
YAREA
MESS
MESS1
MESS2
MULT
TENW
XBIN
YBIN
ZBIN
ASCVY
BIN
COUN

ROW
DAT
cob
BEG

BEG

ENTD

pB ?
DB 6 DUP (' '),13,10,'$’
DB 'the sum of two integers is',13,10,'$"’
DB 'ENTER THE FIRST NUMBER',13,10,'s$’
DB 'ENTER THE SECOND NUMBER ',13,10,'$’

MOV DX, 0000
LEA DX,XPAR
MOV AM,10
INT 21H
ADD ROW,2

DW Q001H

DB 10

PR ?

DH 7

DN ?

DB 6 DUP (30H),13,10,'s’

DH 7

DB 00

DB 01

DB 01

ENDS

SEGMENT PARA 'CODE’

PROC FAR

ASSUME CS:COD,DS:DAT,SS: STACK, ES :NOTHING

PUSH DS

SUB AX,AX

PUSH AX

MOV AX,DAT

MOV DS,AX

CALL CLSS ;CLEAR SCREEN
CALL CLR ;CLEAR INPUT AREA
CALL ENTD ;ACCEPT NUMBERS FROM KBD

CALL CONV1 ;CONVERT THE FIRST NUMBER FROM ASCIY
;TO BINARY

MOV AX,BIN sSAVE THE RESULT OF CONV1 IN AX

MOV XBIN,AX :SAVE THE RESULT OF CONVESION IN XBIN

HOV AX,0

CALL CONV2 ;CONVERT THE SECOND NUMBER FROM ASCII
;T0 BINARY

MOV AX,BIN

MOV YBIN,AX ;SAVE THE RESULT IN YBIN

MOV AX,0

CALL PROCESS  ;FIND THE SUM & STORE IT IN ZBIN

CALL ACON ;CONVERT ZBIN INTO ASCII CODE

CALL DM s PRINT MESSAGE

CALL BL1 sPRINT THE SUM AS LIGHT GREEN ON
sMAGENTA ,BLINKING

RET

ENDP

ACCEPT NUMBERS FOM KBD

PROC

MOV ROW,5

MOV COL,5

CALL SETC ;CALL SET THE CURSOR

LEA DX,MESS1  ;MOV EFFECTIVE ADDRES OF MESS1 INTO DX

CALL DISP

-~ VoA



ENTD
H CONVERT F1RST NUMBER FROM ASCII TO BINARY

ADD COL,0
CALL SETC
MOV DX,0000
LEA DX,MESS2
CALL DISP
LEA DX,YPAR
MOV AH,10
INT 21H

ADD ROW,2
ADD COL,0
CALL SETC
RET

ENDP

3
CONVI  PROC

B20:

CONV1  ENDP
j CONVERT

MOV CX,10

LEA S1,XAREA-1
MOV BH,00

MOV BL,XALEN
MOV AL,[SI+BX]
AND AX,000FH
MUL MULT

ADD BIN,AX

MOV AX,MULT
HUL CX

MOV MULT, AX
DEC bX

JNZ B20

RET

SECOND NUMBER FROM ASCII TO BINARY

i
CONVZ  PROC

B201:

CONY2 ENDP
THE SUM

MOV MULT, 0001
MOV BIN,0000
MOV CX,10

LEA SI,YAREA-1
MOV BH,00

MOV BL,YALEN

MOV AL,[SI+BX]
AND AX,000FH
MUL MULT

ADD BIN,AX
MOV AX,MULT
MUL CX

MOV MULT,AX
DEC BX

JNZ B201

RET

OF TWO NUMBERS

H
3
PROCESS PROC

MOV DX,XBIN
MOV AX,YBIN
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ADD AX,DX
MOV ZBIN,AX
RET

PROCESS ENDP

3 CONVERT THE RESULT FROM BINARY INTO ASCII CODE

9
ACON PROC
MOV CX,0010
LEA SI,ASCV+5
MOV AX,ZBIN
C20:
CMP AX,0010
JB C30
XOR DbX,DX
DIV CX
OR DL, 30H
MOV 1S1],DL
DEC SI
JMP C20
C30:
OR AL,30H
MOV {5I1,AL
RET
ACON ENDP
H DISPLAY MESSAGE

1
DISP PROC
MOV AH,9
INT 21H
MOV ASCV(SI1,30H
RET
H CLEAR SCREEN

i
DISp ENDP
H CLEAR INPUT AREA

CLR PROC
MOV CX,6
Mov 51,0
L: MOV XAREA[SI1,20H
MOV YAREA[SI],20H
INC 51
LooPr L
RET
CLR ENDP
CLSS PROC
MOV AL,O
MOV AH,06
MOV BH,07
MOV CX,0
MOV DX, 184FH
INT 10H
RET
CLSS ENDP
3 DISPLAY MESSAGE

DM PROC
A N



MOV AH,9
LEA DX,MESS
INT 21H
RET
M ENDP
H DISPLAY THE RESULT ,BLINKING

BL1 PROC
MOV COUN, 6
LEA SI,ASCV
INC ROW
INC CoL
KK: CALL SETC
MOV BL,ODAH
CALL BLIN
INC SI
INC COL
DEC COUN
JNZ KK
RET
BL1 ENDP
H DISPLAY CHARACTER

]

BLIN PROC
MOV AH,9
MOV AL, [SI]
MOY BH, 00
MOV CX,1
INT 10H
RET

BLIN ENDP

H SET CURSOR

e

SETC PROC
MOV AH, 02
MOV BH,00
MOV DH,ROW
MOY DL, COL
INT 10R
RET

SETC ENDP

coD ENDS
END
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) gt S ) (s ) g5 St bl s gl 2 sl
bl e 50 slsel 5255 bl 43 03A% Bamy e goian 48 Ll (oo
Aol Ll i g [yl

UG ol ghall 15 e b ¥ Teloball Tabae #1509,

L AH i (40H) ga5ass elliy Zelubll yal lsaaiodl -

CBX i (04) i elliy Taslll Y1 jaa —

STobE Gl saad Tagloae Tasd (randis nyas dlanS CX Joeadl aludioal -
el

- (21H) palie¥ )l -

s Lot Lol Lalall Spmyll pins 5lelya cya o ¥ Lellall Tulae oyl iy

Lgoal
OAH Line feed Sada i ) 5l
OCH Form feed diia dadea S T

ODH Carring return (return to left margin)
Sleaddl o aan shaes Lilay I Jlazsd
EMPLOYEE REPORT  (Header) Luuwgyill delikal Stiad
o LS T il 038 iy s Dol 3
HEAD DB'EMPLOYEE REPORT', ODH , OAH
LGN o lanlasl) 3855 Loy gyil) 038 e blaly
MOV AH, 40H ;Requestoutput
MOV BX,04 ;Handle for printer

MOV CX, 15
LEA DX ,HEADP : Print area
INT 21H ; Call DOS

oLl ity ua Telelall eaband Fpaalaad | s il paiyga JUH gealipally

INPTM MACRO

sACCEPT INPUT NAMES
MOV All, 401
MOV BX,01
MOV CX,05

;REQUEST DISPLAY 5 CHARACTERS
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"LEA DX, PROMPT
INT 21H
MOV AH,0AH

sREQUEST INPUT

LEA DX,NAMEPAR
INT 21H
ENDM
PREPM MACRO
LOCAL LL20
s PREPARE FOR PRINTING
CMP LINECTR,60
JB LL20
PAGEM
LL20:
MOV CH,00
MOV CL,NAMELEN
$SET NO. OF CHARACTERS
LEA DX,NAMEFLD
sINITIALIZE ADDRESS OF NAME
OU'TM
MOV CX,01
LEA DX,LFEED
OUTM
INC LINECTR
ENDM
PAGEM MACRO
LOCAL LL30
LOCAL LL4&0
LOCAL LL50
; PAGE HEADING MACRO

CMP WORD PTR PAGECTR,3130H
s FIRST PAGE ?

JE LL30

MOV CX,01

LEA DX,FFEED

OUT™

MOV LINECTR,03
LL30:

MUV €KX, 36
s LENGTH OF HEADING

LEA DX,HEADG
LL40:

ourM

INC PAGECTR+1

CMP PAGECTR+1,3AH
JNE LL50
MOV PAGECTR+1,30H
INC PAGECTR

LL50:
ENDM

ouTM MACRO

s PRINT MACRO

S N § A



0000

0100
0100

0103
0103
0104
0105

0119

0134
0138
0139
013A

CLRHM

MOV AH, 40H
MOV BX,04
INT 21H
ENDM

MACRO

CURSM

MOV AX,0600H
MOV BH,60H
MOV CX, 0000
MOV DX, 184FH
INT 10H

ENDM

MACRO
$MACRO TO SET CURSOR ROW/COL

EB 40 90

14

00

00141
20

AC
46
53
20
41
30
oC
0A
01

49 53
20 4E
20 20
20 20
47 45
31 0A

54 20 4F
41 4D 45
20 20 20
20 20 50

0A

013B 4E 41 4D 45 20 3F

20
0142

0142
0145
0147
0OL4A
014D

B8
B7
B9
BA
cb

0600
60
0000
184F
10

MOV AH,02
MOV BH, 00
INT 10H
ENDM

H
;ACCEPT

AND PRINT NAMES

CSEG
ES:

BEGIN:

SEGMENT PARA PUBLIC

'CODE"

ASSUME CS:CSEG,DS:CSEG,SS:CSEG,

CSEG
ORG 1000
JMP MAIN

’
NAMEPAR
MAXNLEN
NAMELEN
NAMEFLD

HEADG

PAGECTR
FFEED
LFEED
LINECTR

P s s kb

LABEL BYTE

DB 20
DB ?
DB 20 DUP (' ')

'LIST OF NAMES

DB
DB
DB
DB

'01°',0AH,0Al
OCH

0AH

01

PROMPT DB 'NAME 7 '

PAGE®

2
MAIN PROC NEAR
CLRM

MOV AX,0600H
MOV BH, 600
MOV CX,0000
MOV DX, 184FH
INT 10H
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PAGEM

014F 81 3E 0134 R 3130 1 CMP WORD PTR PAGECTR,3130M
0155 74 13 1 JE 7720000
0157 B9 0001 1 MOV CX, 01
015A 8D 16 0138 R 1 LEA DX, FFEED
OI5E B4 40 2 MOV AN, 401
0le0 DB 000L4 2 MOV BX, 04
0163 CD 21 2 INT 211
0165 C6 U6 OI13A R 03 1 MOV LINECTR,03
016A 1 2?0000:
016A B9 0024 1 MOV CX, 306
016D 8D 16 0119 R 1 LIIA DX ,HEADG
0171 1 220001
0171 B4 40 2 MOV All, 40H
0173 BB 0004 2 MOV BX,04
0176 CD 21 2 INT 210
0178 FE 06 0135 R 1 INC PAGECTR+1
017C B0 JE 0135 R 3A 1 CMP PAGECTR+1,3AH
0181 75 09 1 JNE 270002
0183 Co6 06 0135 R 30 1 MOV PAGECTR+1,301
0188 FE 06 0134 R 1 INC PAGECTR
g18C 1 ?2?70002:
018C LOOP1:
018C BA 0000 MOV DX, 0000 $sSET CURSOR TO 0
CURSM
018F B4 02 1 MOV AH,02
0191 B7 00 1 MOV BH, 00
0193 CDb 10 1 INT 101
INPTM
0195 B4 40 1 MOV Al, 40H
0197 BB 0001 1 MOV BX,O01
019A B9 0005 1 MOV CX,05
0190 8D 16 013B R 1 LEA DX, PROMPT
01A1 CDh 21 1 INT 21H
01A3 B4 OA 1 MOV AH,O0AH
01A5 8D 16 0103 R 1 LEA DX,NAMEPAR
01A9 CD 21 1 INT 218
CLRM
01AB B8 0600 1 MOV AX, 0600H
01AE B7 60 1 MOV BH, 60H
01B0 B9 0G0H 1 MOV CX, 0000
01B3 BA 184F 1 MOV DX, 184FII
g1B6 CD 10 1 ENT 10OH
01B8 80 3E 0104 R 00 CMP NAMELEN, 00
OLBD 7 JE LL30
“ 6A PREPM
01BF 80 3E 013A R 3C 1 CMP LINECTR, 60
01C4 72 3D 1 JB 720003 -
0106 81 3E 0134 R 3130 2 CMP WORD PTR PAGECTR,3130H
01CC 74 13 2 JE 220004
01CE B9 0001 2 MOV CX,01
0iD1 8D 16 0138 R 2 LEA DX,FFEED
0105 B4 40 5 MOV AH, 40H
01D7 BB 0004 3 MOV BX, 04
01DA CD 21 3 INT 21H )
01DC  C6 06 013A R 03 2 MOV LINECTR, 03
01E1 2 2720004: ,
01E1 B9 0024 2 MOV CX,36
01E4 8D 16 0119 R 2 LEA DX,HEADG
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01ES8 2 7220005:
01E8 B4 40 3 MOV AH,40H
01EA BB 0004 3 MOV BX,04
01ED CD 21 3 INT 211
01EF FE 06 0135 R 2 INC PAGECTR+1
01F3 80 3E 0135 R 3A 2 CMP PAGECTR+1,3AH
01F8 75 09 2 JNE 2?7?0006
01FA C6 06 0135 R 30 2 MOV PAGECTR+1,30H
01FF FE 06 0134 R 2 INC PAGECTR
0203 2  270006:
0203 1 220003:
0203 B5 00 1 MOV CH,00
0205 8A OE 0104 R 1 MOV CL,NAMELEN
0209 8D 16 0105 R 1 LEA DX,NAMEFLD
020D B4 40 2 MOV AN, 40H
020F BB 0004 2 MOV BX,04
0212 CD 21 2 INT 21H
0214 B2 0001 1 MOV CX,01
0217 8D 16 0139 R 1 LEA DX,LFEED
021B B4 40 2 MUV All, 400
021D BB 0004 2 MOV BX,04
0220 CDb 21 2 INT 21H
0222 FE 06 O13A R 1 INC LINECTR
0226 E9 018C R JMP LOOP1
0229 LL30:
0229 B9 0001 MOV CX,01
022C 8D 16 0138 R LEA DX,FFEED
OUTM
0230 B4 40 1 MOV AH,40H
0232 BB 0004 1 MOV BX,04
0235 CD 21 1 INT 21H
0237 C3 RET
0238 MAIN ENDP
0238 CSEG ENDS
END BEGIN

Lebobll Glae el y2¥ (BIOS) ¢ ,adly Jaa¥ ) olosass aludioal (Sayy 1ia
Galagll 3053 o AH 4 Tyl gl e fslaiely (17H) Lol e PNRES I
Pk Lo g hyal e ilagll 03a cay Tayplll
pits (Laalla ¥ ¥ QL) Tovme Laglle AT L) L6(Sal pa v iy Lalida —
ok LS AH i (0) 033 Uk o i i
MOV AH,00 ; Request print
MOV AL,Char ; Character to be printed
MOV DX,00 ; Select printerno . 0
INT 17H ; Call BIOS
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Cyais ellyy (Initialize the printer port) g/, a¥ly JEa¥l dlite jada3 — ¥
LS DX Jaall (8 lgady wiaad DA Go Lol 3uay ylaaly AH i (10) Zagill
‘._.’-'f
MOV AH,01
MOV DX,00
INT 17H
LA 5e 134 03y (Read printer port status) U daie Ula 55— ¥
oo S aglall oy Lo Ludall By oy spand o3 AH 3 02 23,1 52585
bt LS wlaland) on 233 e Lol Ll Skl Laslsaieal
MOV AH,02
MOV DX, 00
INT 17H
TEST AH,00101001B ; Ready ?
JNZ ERRORMSG
Gl JUan e LasUatl slaaial (g oo wSUEH 48 () 5 (V) 0 02034 s
3 5asmll cull e %55 Laysas ally Zagllall U Dl a3 JSa o el Liseliay
ol < AH

G

8

datl O |
Time out
I/O error.
Selected
out of paper
Acknowledged from printer
Not busy

N o WO
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CHERUETAIE IR
MACRO PROGRAMMING

5t Lo gealipall i o laalaill o Fepannn 1S5 a1 il 53 ¥l Glns b
Bl I BLAYL elaa¥l b sisll Jlaial Bulsyy olesdadll sae 53l Il 50
LS poraatll Tl 555 1 (pa paliilly Ladaiin] cslagladl aa JLa¥ 5301 gl
-l Talall e sjle il (s eisrn gualise 1 5,550 sl prans

claglaill e Lesana Gl le (MACRO) i5alt alipdl i o s gy
iy Loy S5 1 T loll cups Ll Fanladl e and  gealidl i Ll sl o5
ol g5z 0

v US sl @ laadadll sae oIS —

aailly 5 L, Qg i 0 galipel T35 -

 Jas! Llae e Taalill o UnaY sae Julis —

el galingdl e ke ¥

iyl ey (Segments) phalall Ciyats cnll s Shall galipd] cisyal a5
b Lo Ble Dy cams 52l gali gl

b LS Lol 55adl galipl e —

MACRONAME MACRO

ol galinall b alasieal sl elaball saak -

) ENDM Zaabally  S5all gl Ll -

peat ol galiogll 0l iy

MARCO 11 GLAT Sl gali df gl (paskts silly i yall o3 —

ol s rmass il Slaslal] —

il gl Ll -
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0000
0000

0040

0000
0000

000E

0000
0000

0000
0001
0003
0004
0007
0009

777

MACRO

OF

BODY

INSTRUCTION ; MACRO

ENDM

; MACRO DEFINTION
- SET ;
; OF

; MACRO END

G UL ol a3 el St gralill e lesioad o5
““"..":U""“T.‘:U‘” @nL‘JxJIJ—:L'J ch.\:lung_’l")..;” E_AL'IJ._A” C)&L'))Lr.yl i.:tj:LS&A‘:J:l
(DISPM) 50y Laipll eslacll aiugal (INIT1) Jg¥1 5Lida olaalisg aviiel

0020[

4D
45
45

1E
2B
50
B8
8FE
8E

?2??

41 43 52 4F 20

Ll e Ul Lol

§ MACRO WITHOUT PARAMETERS

INIT1

ES:DSEG

MACRO

ASSUME CS:CS5EG,DS:DSEG,SS:SSEG,

PUSH DS

SUB AX, AX
PUSH AX

MOV AX,DSEG
MOV DS, AX
MOV ES,AX
ENDM

DISPH

MACRO

MOV
MOV
MOV
LEA
INT
ENDM

AH, 40H
BX, 01
CX,12
DX ,MESS
21H

SSEG

SSEG

SEGMENT PARA STACK
DH 32 DUP(?)

'STACK*

ENDS

DSEG
MESS

58 41 4D 50 4C

oD

Cco

---- R
D8
co

DSEG

SEGMENT PARA 'DATA'

DB 'MACRO EXAMPLE', 13

ENDS

?
CSEG
BEGIN

Pttt ket

PROC FAR

VWYY -

SEGMENT PARA 'CODE’
INIT1

PUSH DS

SUB AX,AX

PUSH AX

MOV AX,DSEG

MOV DS, AX

MOV ES,AX



Conver ted by Tiff Combine - (n

DISPH
000B B4 40 1 MOV AH,40H
000D BB 0001 1 MOV BX,01
0010 B9 000C 1 MOV CX,12
0013 8D 16 0000 R 1 LEA DX,MESS
0017 CD 21 1 INT 21H
0019 BEGIN ENDP
0019 CSEG ENDS

END BEGIN

Ol La sl galall s Gl S0 Tyl gl el 5 61 LY
Lalall olastaill yly (LST) grabial el sas pudye 3 il graliell eslalas
Lot wlenlailhain ) e Jas s silly (1) g3l haial 53 A5adl galinlly
el gabinal

(PARAMETERS) ol jsiall o epama of ppiies 5all gralioadl i iy
Ly ot e lesiuadll iy Cigpaill sya 3l paiith] a3 g optedl i Ulall ain iy
ot LS il Lo asad S35l galisell oo

77Z MACRO MA1,B1,C1
e US 80l Gy asad S5 50l gl 13 sl siad
777 C,DM , K

L LIGH ya¥ e lya oo 138 i

Unn i ol yaiall oad Lylin (3o ol i i pail] s b ol paiid e —
celediaY|

DM Luiill « MAT Gyl C yuiill iab g pill b il ot o oo —
e leaSoa?f an b il Lo gy 130 C1 5aley K iitly B1 Gyl
) + elesadl] it e | e

and I ol puil] v —

o e s 3 St ol gl gl Ty i =
* sioall alindl i 851G ol il

23 Lasayy S5all galioall Ja s Lol g Tl Tigyan s ol yuia ~ Y
¢ ool galipall i 5,5 Sl sl I Lags a5

ioall galinnll b ol il phadiual Lis s JGIIJELL

(DISPM) , (INITI)
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0000
0000

0040

0000
0000

000E

0000
0000

0000
0001
0003
0004
0007
0009

000B
000D
0010
0013
0017
0019
0019

0020([

4D
45
45

1E

50
B8
8E
8E

B4
BB
B9
8D
(W)}

2777

41 43 52 4F 20
58 41 4D 50 4C
oD

co

-——— R
]
co

40

0001

000C

16 0000 R
21

Yt ok b

e

3 MACRO WITH

PARAMETERS

i
INIT1

MACRO CSEM,DSEM,SSEM,DSEM

ES:DSEM

ASSUME CS:CSEM,DS:DSEM,5S:SS5EM,

PUSH DS

SUB AX,AX
PUSH AX

MOV AX,DSEM
MOV DS,AX
MOV ES,AX
ENDM

3
DISPM

MACRO

MESSM

MOV AH,40H
MOV BX,01
MOV CX,12
LEA DX,MESS
INT 21H
ENDH

SSEG

SS5EG

SEGMENT PARA STACK
DH 32 DUP(?)

'STACK'

ENDS

DSEG
MESS

DSEG

SEGMENT PARA 'DATA’
DB 'MACRQ EXAMPLE', 13

ENDS

3
CSEG
BEGIN

BEGIN
CSEG

SEGMENT PARA 'CODE’

PROC FAR

ENDP

\v¢

INIT1 CSEG,DSEG,SSEG,DSEG
PUSH DS

SUB AX,AX
PUSH AX

MOV AX,DSEG
MOV DS, AX
MOV ES,AX
DISPM MESS
MOV AH,40H
MOV BX,01
MOV CX,12
LEA DK,MESS
INT 21B

ENDS

END BEGIN



LALL , XALL , SALL c\adail)

35 el bl oladsd (U palipall Zelids sie 6 &bl Wa¥ ) b i
s peantll Bl ety (1 i I Ty sl il i b galindl b 05
o oo wie 5all polill olaslsd b ye pie ol i pas Lalall laglal!
] ) ::..Ln_nb:dle.:xn,;,.\,gm_ﬁjl@u,.dl

peoliall Lo IS 5 o) Labeill 032 233205 & (LIST ALL) LALL - \
¢ leaiea¥) Tasles Taslaill 03 asad o e galioll b leatical e (S0l

S5 a6 Laadaill aia pluaSiad g2y (SUPPRESS ALL) SALL - ¥
¢ gl alill Jals el sie 5l gabiodl ek

A5 1) Jaki Ty bpaladll o pad Lasbadlf 51a pakiont Sua XALL - ¥
. (-E.L:.)U.IJL) e al M 5idia juall olasladll Lof (Object code Zudua §inl

le LSt Lelymia s laslaill 03 a] plaiiad ol (I Ga 3,L501 jansy
i ey G JOL g3 Tl an2ions o Lo Les Sl Di3pall ol all S
T el gl el pase e by eladaill b aladil

H USING OF LALL,XALL,SALL

MSG MACRO  MESSAGE

sMACRO TO DISPLAY ANY MESSAGE
’ MOV AH,09
LEA DX,MESSAGE
INT 21H
ENDM
0000 STACK  SEGMENT PARA STACK 'STACK'
0000 0020 DW 32 DUP(?)
2277
0040 STACK  ENDS
; —_
0000 DATASG SEGMENT PARA 'DATA'
0000 48 45 4C 4C 4F 21 MESS1 DB 'HELLO!', '§'
24
'0007 47 4F 4F 44 20 42 MESS2 DB 'GOOD BY', '§°
59 24
000F 54 48 41 4E 4B 53 MESS3 DB "THANKS', '$*
24
0016 DATASG ENDS

- Yo _



0000
0000

0000
0001
0003
0004
0007
0009

000B
000D
0011

001B

001D
0021
0023
0023

1E
2B
50
B8
8E
BE

B4
8b
cp

B4

8D
cp

co
---~ R

D8
Cco

09

16 0000 R

21

09

16 000OF R

21

: -
CODESG SEGMENT PARA 'CODE’
BEGIN PROC FAR
ASSUME CS:CODESG,DS:DATASG,SS:5

TACK,ES:DATASG

PUSH DS

SUB AX,AX

PUSH AX

MOV AX,DATASG

MOV DS, AX

MOV ES, AX
MACRO WITH LIST ALL

. LALL
MSG MESS1
sMACRO TO DISPLAY ANY MESSAGE

MOV AH, 09
LEA DX,MESS1
INT 21H

MACRO WITH SUPPRESS ALL SALL

bt kot

.SALL
MSG MESS2
MACRO WITH XALL

- XALL
MSG MESS3
1 MOV AH,09

LEA DX ,MESS3
INT 21H

—

BEGIN ENDP
CODESG ENDS
END BEGIN

LWnall gal ) Jalss

Ji)Lr“ﬁ;)J'EﬁtLrA’LbE;C}‘Léb?JlGﬂdi)#lﬁtﬁéi*“'lfhm'UQL# Lhikpﬁhml
Sltel s ULl sia iy 5 galing dha orm i0all gralipall eleuiosd o3y

¢ ratioll galinlly JAT (A5a galind etieal ] A5all galinll

oAl siesll LazdUl Jaictalh plss Taglad §phach (53 M Sall galioall Siad

AH Jadll 3 (21H)

INT21 MACRO FUNCI1

MOV AH, FUNC1
INT 21H
ENDM

I o B3I 5 gralion pladionls TELAN lo can Say odoe s Gl il

Cradla Ol (Sas el

- Wi .
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CHARD MACRO CHAR
MOV  AH, 02
MOV DL, CHAR
INT 21H
ENDM
ol alioall a1l gl ull alidoal (5€as (3 il s Gaaily
P oy Gy I alipdl i) oSy enmy S
CHARD MACRO CHAR )
MOV DL, CHAR

INT21 02
ENDM
gl (i B i sl S g Uial) SIS a3 oy Ulall 0a
gl
LOCAL Zaalsil|

gl galipall (850 e ST el aliall edions B GLa¥] Gans i
LY L isly (Duplicate names) ¢ lawd? | S5 Uad 54k Cipw ULall aia Y
lac claslaill (Labels) elostey obladl yalie iyyasl LOCAL alaiiual 5o
eleiod Llae JS sas sy Lacal Ldle gl yucic JS

sa2 8 putiln S5l galind b Lasitalf cladladly lilall jealic it alyy
oot LaS ddyai

LOCAL dummyl , dummy?2, ... )
LOCAL Taalaill aludiical Li paiy s A JELL

5 USING LOCAL IN MACRO

L

27227 MACRO A1,B1,C1
LOCAL LL1
LOCAL LL2
MOV AX, Al
MOV BX,B1
SUB CX,CX

- vy o



0000

0100
0100

0102
0104
0106

0108
Ol1E

O11F
O11F

EB 06
oocs

0023
0000

C3

LLL:

CMP AX,BX
JB LL2
SUB AX,BX
INC CX
JMP LL1
LL2:
MOV C1,CX
ENDM
Ccobs SEGMENT PARA 'CODE'
ASSUME CS:C0ODS,DS:C0ODS,SS:CODS,
ES:CODS
ORG 100H
BEGIN: JMP SHORT MAIN
’
DIvi1 DW 200
DSR1 DW 35
QTT1 DW 2
Ed
MAIN PROC NEAR
.SALL
22Z DIV1,DSR1,QTTI1
RET
MAIN ENDP
cabns ENDS
END BEGIN

s g (LL1) Tdall 0l (¥ 55all ZZZ 350l galill s losinal sic
¢ cpoaoll gealill i (220001) piyll paa cges (LL2) Zudlally 270000 o200
(220003) 5 (770002) 2,91 as3 cipes Lslh SN plesiondl] iy

. LALL & SALL Zaslaill JlusSenl die fia Laadle (Kos : Wandla

Wiall gal ) L
MACRO LIBRARY

o lasbatl] 5 e 053 gl galyall o Bl 1 alid s s 5
Ekau)eurianﬁthJlblhcrauygdulggrquJJ'EAL{)#'gL&LJC&JA..&LA5;435Efu‘

T

e in Yot g n 23S1 b smball Bl galisall phasid 5 S5 3 551y
43 galing g5 o Lpall ymsll il S b Ll gl Lk pn 2 ¥ 20 1S3

 Leall g

~ YA o
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LiSa M gl 5Sas ol gealinall 3 (Sall galinall Ciayad e Youd 13
Zadaill pladiily iy (MACRO . LIB) Lijell ol ll
INCLUDE C : MACRO . LIB
. (Cz.\:.‘,lluigzab_:...z;.s_u,_-,l,_,ajauk)
o bl e leind oy g llatl Ll prad pall iy 5o S0 Lalell 838 s 2
ey Ulall n gy (LS and 35K o o) anad 5K Gialaw Lyl LS 52l
oadailly e g 0,31 Sl alinll olaes HU iyl galipdll e libo
JSaIl (Include) GLalyl Uan aladioal oSas Lebahll 3oy il yisily 138 o
Sl
IF1 )
INCLUDE C : MACRO . LIB
ENDIF
5iall Liyall gualall GlS) TSt GLall I (Include) Lasled pluaioad s
ol il galipall g sy ¥ 43 KUy o bai 3 e ]l ol (T3 6
i) Tuslhas yaahl ol ol lls galil) byl eli o s ¥ 1A ZaSU 8 alyll GlS
Lol LU gl padonty (LaSU b i LSl oS I galiall (o Laglad!
. PURGE
ols MACL, MAC2 , MAC3 Ll galall e gsias ZaSU ol pajail
g=liall 5o MAC3, MAC2 Gidaly MACT i daii g oy ol galinll
Y G S st
IF}
INCLUDE MACRO.LIB
ENDIF
PURGE MAC2,MAC3

ENDM o gl ) sal

s ol a1 galiall SR laaladll (a Tgama 51,30 K300 1 ptiiuny
e Uodl! s LS Ll 5 gy ENDM Jadls s o) e Sl ali sl
b b 3355 ENDM ¥l Lugiilfy Losiioal
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REPT I sl —
dias sse ENDM ¥l i oolaskaill e Lo gana 5 1S51 1S3 134 PE
Skl e
Sl 138 pppha puudigs I JBLL,
K=0
REPT 10
S5=S+1
DW §
ENDM

Slasdailly (DW1,DW2, ) Jaa Ve ads 1,550 13a Uosalgs alis Eora
@l e yuad MOVSB Lass <5 it
REPT 5
MOVSB
ENDM
(Indefinite Repeat) IRP I st —
LA Iz 1S3l fia 38G
IRP -dummy , < arguments >
SIS sl 0<ag 10, DB 5, DB 12, DB 7 DB Jaall il gi iad
IRPK <10, 5,12,7 >
DB K
ENDM
(Indefineite Repeat character) IRPC i Sitt —
PN SRS

IRPC dummy , string

s 1 e JBS,
IRPC M, 1238
DW M
ENDM
il 13 DW1,DW2, DW3, DW8 wlji o e

- YA o
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@l il b sl Lol
CONCATE NATION(&)

DU Go 13a Gl 5agg irns oy ol e g pasill JLaY & Sall asiiow
AUl 3all galisdl i MOVSW , MOVSB alusial
MOVING MACRO CH )
REP MOVS & CH
ENDM
131 Lal REP MOVSB Zadatll 3i5 iguwd B J Lglis CH s i€ 13G
REP MOVSW aalaill 3455 Cigeud W Lyplona el

Loyl elandadll

CONDITIONAL OPERATION.S
R ‘___,_S_',_;IIG_.L'U.’JIQJJ._..L‘,:JIJ._:JI plasliol TolKal paail laJ,__,AJJﬁ
Sl TF Uaa ALL?J?“;JJIG_.U_,._JI
I!-"- xx (condition) )

EISE (optional)
ENDIF (end of IF)

<ilS 131 Ll EISE Gl Jaall 355 (i (true) Wilia byt asd @il 3G
At ELSEIL_;‘!JJQ:JIJA?H Ad35 C gead Bl
s JKE) suc JF daa 3415,
IF expression -
) da bl 25 23 siall gyl ¥ 1S 138 5l Lk i sl o3,
(M AT]
- VAY o
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IF A
EXITM
ENDIF
>l mwaylyuglmwléwlg,m Y A sk ol
EXTTMg, 2l
IFE expression -
Caglosa paalll IS 131 Lilia yaiag dayuldl oSy b | JSE0 S0 Jia 0ty
- Shall

IF1 (no expression) —

W(PASS 1) ¥ Ut b aill Lilee il 13 Ltlia &uadl 5asay
v Laladl ygasll Jolaa wlys Ld o Al sl

IF2 (no expression) —

Py (PASS 2) Ll Ua,ll b paadll Llae cilS 13 Lilia &aall yuiay
v & laalail J.f,l(_,l,ﬂua‘,ugji:.;._.lld,l.\ejl @rmgﬂl Ua Ll

IFDEF symbol -
wOla Saall 5l Gyee sda TF Uaas L b Sa )l 5K 13
IFNDEF symbol -

wilie &uall 3la Cijae jue (Symbol) ya,ll oIS 131
IFB <argument > -
(Blank) ¢ 1,all Lylows (argument) juaall Lasd colS 13 Llia Suadl Lasd 0S5
IFNB <argument >
B LAl gl Y yaaill Taad i€ 3] Lilia Suall Lasi 9SS
) IFIND <arg 1 >, <arg 2 > -
arg 2, arg 1 sadl cpldd 13 Wilia &aall ey
IFDIF <arg 1 >, <arg 2 > -
arg2 , argl pud cdfisl 13) Wik Saall e
TF Unad Luubewt | aralil) sy g3 LIGH ¥ |y
IFNBM MACRO FUNC, DXA
MOV AH, FUNC

-~ YAY _



IFNB < DXA >
MOV DX ,OFFSET DXA ;1
ENDIF
INT 21H
ENDM
35 Y Gigeo (V) Laadl i DXA = BLANK eilS 13l

MOVIF MACRO CH

IFIDN <& CH>,<B>
REP MOVSB

EXITM

ENDIF

IFIDN<& CH>,<W >
REP MOVSW

ELSE

REP MOVSB

ENDIF

ENDM

2!l gl o gl

Lglows ya ) Lasi il iy, MOVSW i Cigeus W el Taad wilS 130 L
LS mags JUI EaGoudly MOVSB 3i5 Cigad Wl B lae 5580 Taad TY

omll galipdl i TF tan JISS1 amy alusid

3 USING IF AND IFNDEF IN MACRO

H
222 MACRO ".1,B1,Cl1
LOCAL LL1
LOCAL LL2
CNTR=0
IFNDEF Al
s Al NOT DEFINED
CNTR=CNTR+1
ENDIF
IFNDEF B1
CNTR=CNTR+1

- YAY o



0000

0100
0100
0100
0102
0104
0106
0108

011E
011F
O11F

EB 06
00C8
0023
0000

Cc3

LL1:

LL2:

ENDIF
IFNDEF

ENDIF
1F

EXITH
ENDIF

ENDM

Ci
CNTR=CNTR+1

CNTR

MOV AX, A1
MOV BX,B!
suB CX,CX

CMP AX,BX
JB LL2
SUB AX,BX
INC CX
JMP LLI

MOV C1,CX

cons
ES:C0DS
BEGIN:
Al

Bl

C1
MAIN

MAIN
cobs

- VAL

SEGMENT PARA 'CODE’
ASSUME €S:C0DS,DS:C0ODS,S58:C0DS,

ORG 100H

JMP SHORT MAIN
bR 200

DH 35

bW ?

PROC NEAR
.SALL

Z1Z Al,Bl1,C1
RET

ENDP

ENDS

END BEGIN
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<Al dallas
FILE PROCESST Ng

Lepane Jodl o il Guay Luiilaill edland | e Tegans 4 e calll Cipa
osle sadll el o s ¥ Ll Zallaa e euaadl i sl iy« TBAL Jsiall oye
(Rl Gal) ol 3Y1) il Bdad Tasiiuad| 50330 Lacaly

wal,3¥1 ) (Floppy disks) Tl Luwablist] el e Bale wlilll o3a3

b QLT Lasly Lhan 6 gal 5590 23 p g3y, (Hard disks) {deall Loblial
aal oy G dysally (tracks) ol ylos s (sectors) adalia I Lpagedds Tolac
Lia §.93 JS Doy a0 230 ¢ L3

Version Tracks secters  Bytes TOTAL

/side  ftrack  /sector 2 sides

FLOPPY 5 1/4" 40 9 512 368640
disk 312" 80 9 512 737280
3 1/2"HD 80 15 512 1,228800
Hard 10 Mbyte 306 17 512 10653696
disk 20 Mbyte 614 17 512 21377024

pisll e T plalid] 2355 L (0) il (e T @l liadly (sides) 4ol a3
(1

il o5 0335 sG] ol G (S i) R3] gl olualy
ol sl Uil o il b i Lala 51,2 ellyy phalill o sie j2au (DOS)

U jasadill alilae 235 dayll
- side O, track 0, sector 1 Boot record
- side O, track 0, sectors 2-3 FAT *
- side O, track 0, sectors 4-7 Directory
- side 1, track 0, sectors 1-3 Directory
- side 1, track 0, sectors 4 and on Data file
* FAT File allocation table (alll jan Jsia

- YAY _
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Lo slasa (B @ Lladl 5345 Ean galie SIS o)Ll 6 cdlauadl (3535 ol

e 51 ugly e Jalidl ellly AV 1 Aol 4 LI Ll 6 a5 de¥ | <l
sl o yen B9l LS

olaglas o (gias duas cile JS dapadl il (Directory) u¢all Ll

ettt Gl Y G gl iy gl sl - L3150 Call) pealS Lala

LIGH o lyylat]
il cull!

byl pasaiogy Al o Lail galiys b b LaS ALl pad 0-7
¢ day pdaTam o GlLE Gl I 505 00H) G Uls e UVl
(o rb ot loas 2EH i a3 Gilll o JI s BSH

) (Extension) <alll g 4 8-10

8elyd cila O1H ¢ gale cils 00H) Lallall &ua 0o Al g3 11
Juits o Gila O4H, (hidden) jaae cils O2H . Lii
¢ ych pur¢d [0H. (Volume Label) Ghill oMo 08H
) ! (cbeall o il pola sty cila 20H

Jusatill ol 3 g0 00 12-21

il e o3 Jasad GAT gl L oLt Gy} 22-23

o Jaaad AT ey gl £ LY 7, 24 -25

alLl afge 26-27

- culdly Gl poa 28 - 31

O degamma e Jgaall 138 gyiayy ¥ o LUIL Taws (FAT) Gall) jaa Joua Ll
Sl ealdl Lol cpiadll Bamy g9 A1 Josall luule,¥leleMLL=IJLI
Logana Jsanll acdy 1is aayy Ll (i asatly sua¥ls dd) alalBll acass U
iga phalsill ol aal L“rﬂ..\..\:-.:_luf.a-.u..lln.uh.\a_l—uull ol saal culll o (gl
palGll Wil abalEl o S ol 2y suaai @Blall 32y Lol L ygall
o blall Bl I et (000) a3 4y JGII

- YAA -
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Gl &laand
FILE CREATION.

(File control vallly aSaslf LS ¢ Ll BLa o ellly @lll] allas Lilae o33
(0-15,32- gasull P o L pSadll o Ll YA aids 6l Block FCB)
LUl cleplatl GlS ool sia acasiy (16 - 31) Jusutall alis DA ay 36)

.ah@lﬁ@qgtﬁgtﬁlloww&%ﬁ Lagdy ilt] Tadlad

plasiadl

(15ay Biaagll 02, Asaayll 01) ou)adll suay g s
wdllf cal

(Extension) ikl asel 3ol

ol T S 5 g Mo VYA e g il s i
@ lalae oG51 I 818 013505 duia yhuall o eladyl Glll Ll
. Slalll p38 wie JEA)) 138 jaicad alyg « LGOSy 5 al

Logll Jolall Lia o Unel o35 Rl 738 siey bl Jod! sk
Jshlf 138 5133 S LESH Lulae ol yaf Juily peiil] Llae dagy VYA
 Ggllall Zaiill I

uaan Sl als Unulys o peil] o 35 o gilly il paa
o) a3l 130 ety Jubsl) plas ity Jiall 18 g s

i3 Cpn Jtny sl n AT 5 355 (illy il L3 s
Joiutil) alii) 5 gaas

(12 - 13 Jaadl) E._JL:.HE.L‘SJIL_,.E (0-127) ,{ll_—.JIJ;_...LJI‘J_,
(Relative RENCO) euail] Jauddl o3,

culdl

0

1-8
9-11
12-13

14-15

16-19
20-21
22-31

32
33-36

Liaky 3awy DX Jaull L4 calll 1igd FCB lsic o3 Cilll &luaiiy

MOV AH, 16H : Create
LEA DX, FCBname ; Address of FCB
INT 2I1H ; Call DOS

- YAA
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hsauss SIS 13 Gyl b e dan iy L panl 380 Jui il ala o585 Ssa
b i Jate alal 30 lgange 50 o 130 Ll sl b HISH (e plaiSad o3
il paa Jia b yiia pdy OPEN Zaylaill 34 say psilly - il 13gd o il
ule gsias O 136 AL Jaudl (ggias paniy dliy J& 580 gy 0o SSEIG psity
O Sisi puae a ia Gl (FF) alsiae 58 131 Ll 510 qymg ins 13¢3 (00)
dilall

Lyl asity FCB o Mall 23S o3, ieat, OPEN Louasll o3, LS
ol gl Jia 3 VYA 301 383

Lalally (Dara tranfer area DTA) cbludl Jubs Glaie juaad Calll ndé aayy
alyy (DTA) glgie wand o ¥ (Write) LS Lubany ol iy e Jaomauiis
gE i | JURPTPEN | VPR K VY

MOV AH, 1AH ; set addres
LEA DX,DTAname ; OFDTA
INT 21H ; Call DOS

Lol 5anlys e o5 DTA wiad Llee ol talycile poa Jalais galipull oS 136G
LUK ) el Dadae JS el yad Jui DTA wiaad (e o M Cils o ST ellia o€ 1l

MOV AH, I5H ; sequentially
LEA DX, FCBname ; write a record
INT 21H ; Call DOS

Jiaass psily DTA glsiay FCB i Basall crlaslal) LESH Lalad padivs
b el a3 233 9y bl [plad Ligloswa Janaall g IS 130 plalill 3 Sl
Jidi Lasie plalill panal byluss pzall puas e (buffer) Bige (335 Gk
Skl adas g3 e Ll Baae o iy sl Bl il i el T bl
= W alplaall

Glal wie Joeall Jsh ylaia Gobyy o) FCB i illf paa Jia Tyas -
Jadl

A1\ LA g 0 priet o0 VYA e 0 s e Hlall ol o3, 30k -
. FCB & !l o3,

clS 136 LGS Galae pasid elliy AL Jawldl N LGS 55008 ¢ ) -

- V4. _
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e ia sags ¥ (02) ¢ o bias sosill (10) ¢ Zaa b LI Lbee (i (00) Siuldl
DTA b dalyJaud

Y Gl & aaeal Talae o Lt Sy (cotoadl Jiaas) LUSH cliles elyal any
LIGH el pladll oonm GHEYT Dibee o35 dusan illf ia (CLOSE) 3! oo

MOV AH, 10H : File
LEA DX, FCBname ; Closing
INT 21H : Call DOS

(Rl 13 e L 3 Legame s il Shiniaad Yia (53503003 b Loy
gl day! Gl 02

WG Jalall FCB el

(O Y 3, s LAY Baany e ol ill &luaiwl  FCBDRIV

NAMEFILE illf puul  FCBNAME

DTA pusdf Gals  FCBEXT

Jieall 5 fay JlI I 23,  FCBBLK

(VWAL Uypln o) 3 Llall ) Jaudi sk FCBRCSZ

+ (siem iyl 132 Tusi Dl ) Mall Jouudl o3, FCBQRC

OPENM MACRO
LOCAL ZZZ
LOCAL EEE
MOV AH, 16H
LEA DX,FCBREC
INT 21H
CMP AL, 00
3 AVIALABLE SPACE ? NO ERROR
JNZ 72722
MOV FCBRCSZ,RECLEN
LEA DX,NAMEDTA
5 SET ADDRESS OF DTA

MOV AH, 1AH
INT 21H
JMP EEE
Z2Z: LEA DX,OPNMSG
ERRM
; MACRO ERROR
EEE:
ENDM
ERRM MACRO



MOV AH,09
INT 21H
MUV ERRCDE, 01
ENDM
DISPM MACRO
LOCAL LMI1O
LOCAL LM20O
3 MACRO TO SCROLL AND SET CURSOR

CMP ROW, 18
JAE LM20
INC ROW
JMP LMLO
LM20:
MOV AX,0601H
SCRM
CURSHM
LM10:
ENDM
SCRM MACRO

MOV B, 1ED}
MOV CX,0000
MOV DX, 184FH
INT 10H

ENDM

CURSH MACRO
$ MACRO TO SET CURSOR

MOV All,02
MOV BH,00
MOV DL, 00
MOV DH,ROW
INT 101
ENDM

CLSEN MACRO

; MACRO TO CLOSE FILE

MOV NAMEDTA, 1Al
WRITM
MOV AH, 10H
LEA DX,FCBREC
INT 21H
ENDM
WRITM MACRO
LOCAL W20
MACRO TO WRITE DISK RECORD

- WAY o



MoV AH, I5H
LEA DX,FCDBREC

INT 21H
cMP AL, 00
JZ W20
LEA DX,WRTMSG
ERRM
MOV NAMELEN, 00
W20:
ENDM
CLSEM MACRO
MOV NAMEDTA, 1AH
WRITHM
MOV AH, 10H
LEA DX,FCBREC
INT 21H
ENDM
PROCM MACRO
LOCAL P10
LOCAL P20
MOV All, 09
LEA DX, PROMPT
INT 21H
MOV AH, 0Al
LEA DX,NAMEPAR
INT 21H
DISPM
CMP NAMELEN, 00
JNE P20
JMP P10
P20:
MOV BH, 00
v BL,NAMELEN
MOV NAMEDTALBX},' '
WRITM
CLD
LEA D1 ,NAMEDTA
MOV CX,RECLEN/2
MOV AX,2020H
REP STOSW
P10:
ENDM
y
0000 3 PROGRAM TO CREAT DISK FILE USING FCB
o00 G050l SSEG SEGMENT PARA STACK 'STACK'
DW 80 DUP(?)
72722
1
00A0 SSEG ENDS
S S
0000 DSEG SEGMENT PARA 'DATA’
= 0020 RECLEN EQU 32
0000 NAMEPAR LABEL BYTE
0000 20 MAXNLEN DB RECLEN
0vo1 00 NAMELEN DB ?
0002 002050 NAMEDTA DD RECLEN DUDP(' ')

- VY _
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0022 FCDREC LABEL BYTE

vu22 03 FCBDRIV DB 03
0023 Af 41 &0 4% 46 49 FCBNAME DB 'NAMEFILE®
A4C 4%
0028 44 41 54 FUBEXT DB 'DAT'
VO2E  0UOU FCBBLK DW 0000
0030  0UVUD FCBRCSZ DW ?
0U32  VULLLUOY FCDFLSZ DD ?
0036 000 DW ?
0038  000000VVOVOOVOVO0O DT 2
00
0042 00 FCBSORC DB 00
0043 UOUDOOVO Db 2
0047 0D 0A 24 CRLF DB 13, 10, ‘s’
004A 00 ERRCDE DB 00
004B  4E 41 4D 45 3F 20 PROMPT DB ‘NAME? ','s’
24
0052 01 ROW DB 01
0053 2A 20 24 4F 50 45 UPNMSG DB '**¥OPEN ERROR***', '§'
4E 20 45 52 52 4F
52 20 2A 2A 24

0064 2A 2A 2A 57 52 49 WRTMSG DB '+##*WRI'TE ERROR**+', 'g'
54 45 20 45 52 52
4F 52 2\ 24 2A 24

0076 CNTR LLAREL BYTE
0076 DSEG ENDS
[R— -
0000 CSEG SEGMENT PARA 'CODE'
0000 BEGIN PROC FAR
ASSUME CS:CSEG,DS:DSEG,SS:SSEG,
ES:DSEG
0000 1E PUSH DS
0001 2B Co SUB AX,AX
0003 50 PUSH AX
0004 B8 ---- R MOV AX,DSEG
0007 8E b8 MOV DS, AX
0009 B8E CO MOV ES, AX
000B B8 0600 MOV AX,0600H
.LALL
SCRM
1 3 MACRO TO SCROLIL SCREEN
1 —-
QOOE B7 1E 1 MOV DH, tEN
0010 B9 0000 1 MOV CX, 0000
0013 DBA 184F i MOV DX, 184FN
0016 CD 10 1 INT 10H
CURSM
1 ; MACRO TO SET CURSUR
S
0018 B4 02 1 MOV All, 02
001A B7 00 1 MOV BH, 00
001C B2 00 1 MOV DL, 00
001E 8A 36 0052 R 1 MOV DH, ROW
0022 CD 10 1 INT 10H
OPENM
0024 B4 16 1 MOV AM, 16H
0026 8D 16 0022 R 1 LEA DX, FCBREC
002A CD 21 1 INT 21H
002C 3C 00 1 CMP AL,00

U 1 &
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002E
0030
0u36

003Aa
003C
003E
0041

0U4S5
Q047
0049

O0LE
OQU4E
0053
0055

0056

0056
0058
0osc
Q0SE
0060
0064

Q066
0ves8
006C
006E
00713
0075
0079
Qo7C
Q07¢C

007F
08l
0084
0087

0089
o8B
008D
008F
0093
0095
0095
009A
o09c
009F

75
Cc7
8D

B4
cD
EB
8D

B4
Cbh
Ce

80
74
cB

B4
8b
CDh
B4
8D
Cbh

B4
8D
cb
80
73
FE
EB

B8

B7
B9
BA
(§)]

B4
B7
B2
8A
CD

80
75
EB

11
16

1A
21
0E
16

09
21
06

3E
01

09
16
21
0A
16

09
16
21
3E
07
06
1A

003y
0go2

20
9053

V04A

004A

0048

00U

0047
0052

0052
90

0601

1E

LY
184F

10

02
00
00

R 0020

R 01

R 00

R 12

36 0052 R

10

3JE 000l R 00

03
a7

90

Lol VIV IR I T U L S g Vg U Y

-——-—mwwwuuuuwumwwwuwmwwnwmnmmmw—ur-n-n—--:-

; AVIALADLE SPACE ? NO ERROR
JNZ 270000

MOV L[CBRCSZ,RECLEN

LEA DX ,NAMEDTA
s SET ADDRESS OF DTA
MOV AH, 1Al
INT 21H
JMP 270001
LEA DX,0PNMSG
ERRM

?20000:

: MACRO TO DETECT ERRORS
H

MOV AH,09

INT 21H

MOV ERRCDE, 01
3  MACRO ERROR
220001

CMP ERRCDE, 00

JZ LOOPI1

RET

LOOP1:
PROCM
MOV AH, 09
LEA DX, PROMPT
INT 21H
MOV AH,0AH
LEA DX,NAMEPAR
INT 21H
DISPM
MACRO TO SCROLL AND SET CURSOR

3
3
MOV AH,09
LEA DX,CRLF
INT 2101
CMP ROW, 18
JAE 270005
INC ROW
JMP 220004
220005
MOV AX,0601H
SCRM
MACRO TO SCROLL SCREEN

MOV BH, 1EH
MOV CX,0000
MOV DX, 184FH
INT 10H
CURSM

MACRO TO SET CURSOR

we we

MOV AH, 02

MOV DH, 00

MOV DL, 00

MOV DH,ROW

INT 10H
?220004:

CMP NAMELEN, 00

JNE 7?0003

JMP 270002

7?0003

Vo _
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009F
00A1
00A5

00AA
00AC
00B0
00B2
00B4
00B6

00BA
00BC
Q0BE
00C3
0ocs
00C8
00C9
ouceh
00Do
00D3
005

00ns

00DA
00bC
QOREO
OVE2
00E4
Q0E6

00EA
00EC
QOEE
O0F3
00F8
00F8
00FA
O0FE
0100
0101
0101

B7
8A
Cé

B4
8D
(81)]
3¢
T4
8D

B4
Ccb
Cé
Cé6
FC

8D
B9

Fi/ AB

B4
8D
ch
3¢
T4
8D

B4
ch
Cé
Co6
B4

8D
4]

00
1E
87

15
16
21
00
12
16

09
21
06
06

3E

0001
0002

0022

0064

004A
0001

0002

0014
BR 2020

06

15
16
21
00
12
16

09

06
v6

10
16
21

Q002

0022

64

004A
0001

0022

R

R 1A

R 01
R 00

CWNMNRDNDND NN - - -

et b e = NN W W W WW

e DO WWWWWWNNI AN IS MM -~ -

MOV BH, 00

MOV BL,NAMELEN

MOV NAMEDTA[BX]1, '

WRITM .
MACRO TO WRITE DISK RECORD

MOV AH, 151
LEA DX, FCBREC
INT 21H

CMP AL,00

JZ 770006

LEA DX,WRTMSG
ERRHM

MACRO TO DETECT ERRORS

MOV AL, 09

INT 21H

MOV ERRCDE, 01
MOV NAMELEN, 00

?20006:
CLD
LEA DT,NAMEDTA
MOV CX,RECLEN/2
MOV AX, 202001
REP STOSW
?270002:

3 CMP NAMELEN, 00

H JNE LOOP1
CLSEM
MUV NAMEDTA, 1AlL
WRITHM

i MACRO TO WRITE DISK RECURD

MOV AN, 15H
LEA DX,FCBREC
INT 2iH

CMDP AL, 00

JZ 770007

LEA DX, WRTMSG
ERRN

MACRO TO DETECT ERRORS
MOV AH, 09
INT 21IH
MOV ERRCDE, 01
MOV NAMELEN, 00

270007
MOV Al 10H
LEA DX,FCBREC
INT 21H
RET

BEGIN ENDP

CSEG ENDS

END BEGIN

- YA
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lalall Toamll 50 3
SEQUENTIAL FILE READING

il g Tealad) oCasll TES i Lo il 3] 58 ali o gada ol oo
QG olphaall cua Cilll 30158 Tlae a3y Gluaiud die casdiol Sl (FCB)
AIGH o lleall Syissy ellyy Glaall 230 335 s (OPEN) Calll i - A
MOV AH, OFH ; Open
LEA DX, FCBname : the file
INT 21H ; Call DOS
g | Galay ll) acal dyany (ya oSG o gl annd o il Lulae Judial 4oy
0L lasage puad ! GIS 131 Lol (FF) Zagilly AL Jacal) Tand a3 lagaga oSu ol 136
plyy (O)inﬂlri_,,._mlr_:..-..‘._..b:r:.fr: ALJ.;,.u.llg_i;,ﬁdy (00) Laailll
+ damsall ey (0) ot Sl
: LG o laglaill 3aai5s ellyy (DTA) oblull Jols Ghia ol gie waas - ¥
MOV AH,1AH ; set address
LEA DX ,DTAname ;of DTA
INT 21H ; Call DOS

L olghall i olliy bals Gl 81,6 - ¥
MOV AH , 14H ; Read arecord
LEA DX, FCBname ; sequentially
INT 21H ; Call DOS
DTA i Jauwdl Lly wuasl FCB i olasdal) aluasials 8 { @ Laslas o8
glad (e WYL AL Joorall (1 (00) Zagill g o yf oty Laalains o3a Skl TS
DTA i il 55 g ¥ (02) ¢ (cSlosa amgs ¥) Cilll Tl (01) ¢ 50 il Lulae
il Ll (03) ¢ Jadl Bl a
cliyias pbyay lilu Suaiull Gl et 5 i LaS pay JUI gallly
LA e el 034

- Vv _



OPENM MACRO
sREQUEST TO OQPEN
;FILE FOUND?
sSET RECORD LENG
$SET ADDRESS OF
LL20:

;ERROR MESSACE
LL30:

READM MACRO

;REQUEST TO READ

;END OF FILE MAR

LL20:

s NORMAL READ

; END OF FILE

LL30:

DISPM MACRO

s REQUEST TO DISP

LOCAL LL20
LOCAL LL30
LEA DX,FCBREC

MOV
INT
CMP

AH,O0FH
21H
AL, 00

JNZ
MOV
™

Mov
LEA
DTA
INT
JMP

LL20

All, 1AH
DX ,NAMEFLD

21H
LL30
MOV ENDCDE, 01

LEA
ERRM

DX, O0PENMSG

ENDM

LOCAL LL20
LOCAL LL30
MOV AH, 14H

LEA
INT
CMP
KER
JNE
MOV
JMP

DX, FCBREC
21H
NAMEFLD, 1AH

LL20
ENDCDE, 01
LL30

CMP AL, 00

JZ LL30

MOV ENDCDE, 01
CMP AL,01

JZ LL30
LEA DX,READMSG
ERRM

ENDM

LOCAL LL20O
LOCAL LL30

MOV AH,09

LAY

LEA DX,NAMEFLD

- YAA

FCBRCSZ ,RECLEN
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0000
0000

00A0

0000
0000
0060
0001

0009
000C
000E
0010
0014
0016

0050
27?2

.03

4E 41 4D 45 46 49
4C 45

44 41 54

0000

0000

00000000

0000
000000000000000000

00

INT 21H

CMP ROW, 20

s BOTTOM OF SCREEN

LL20:

LL30:
SCRM
3SET COLOR

CURSM  MACRO

ERRM

JAE LL20
INC ROMW
JHMP LL30O

MOV AX,06001H

SCRM
CURSM

ENDM
MACRO

MOV BH, 1EH
MOV CX,0000

MOV DX, 184FH
sREQUEST TO SCROLL

INT 10H
ENDM

MOV AH,02
MOV BH, 00

MOV DH,ROW

MOV DL,0O
INT 10H
ENDM
MACRO

MOV AH,09
INT 21H
ENDM

SSEG

SSEG

SEGMENT PARA STACK 'STACK'
DW 80 DUP(?)

ENDS

DSEG

SEGMENT PARA 'DATA'

FCBREC LABEL BYTE

FCBDRIV DB 3

FCBNAME DB 'NAMEFILE®

FCBEXT DB 'DAT'
FCBBLK DW 0000
FCBRCSZ DW 0000

- Y44 _

Db ?
DW ?
bT ?

sFCB FOR DISK FILE
sDRIVE C
sFILE NAME

s EXTENSION

;CURRENT BLOCK NO

sLOGICAL REC. SIZE
;DOS FILE
;iDOS DATE
;D0OS RESERVE
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0020 00
0021 000000LY

= 0020
0025 00201
20
0D VA 24
0048 00
0049 2A 2A 2A
45 4E 20
4F 52 20
0S8 2A 2A 2A
41 44 20
4F 52 20
oueb 00
OUGE
0000
0000
0000 1E
0001 2B CO
0003 50
00v4 BB -~-- R
0007 8E b8
0009 8E CO
000B BS 0600
000E  B7 1E
0010 B9 0000
0013  BA 184F
0016 CD 10
0018 B4 02
001A  B7 00
001C  8A 36 QL6
0020 B2 00
0022 Cb 10

0024 8D 16 00U
0028 B4 OF
002A Cb 21
002C  3C 00
002E 75 11
0030 C7 06 000
0036 B4 1A
0038 8D 16 002
003Cc cCn 21
003E EB OE 90
0041

0041 Co6 06 00A

20
45
2A
20
45

2A

D

0

E
5

8

4F
52
2A
52
52

2A

50
52
2A
45
52
2A

R 0020

R

R

01

—

et et ek ek

Stk o ek et et e et s b e e

FCBSORC DB 00

C Nu

bp ?

RECLEN EuU 32
NAMEFLD DB RECLEN DUP(*' *),13, Lo,

ENDCDE DB 00

OPENNSG DB

'Yy OPEN

;CURRENT REC NO

s RELATIVE RE

; RECORD LENGTH

ERROR ¥t +?

READNSG DB ' *++ READ ERROR *r+¥!

CSEG

DR 0
ENDS

SEGMENT PARA 'CUDE’

BEGIN PROC FAR

ES:DSEG

720000

- Yoc

0

'$|

ASSUME (S:CSEG,DS:DSEG,SS:S8SEG,

PUSH
5uB
PUSH
MoV
Mov
MOV
MOV
SCRM
tov
MOV
MOV
INT
CURS
MOV
MoV
MOV
MoV
INT

Ds
AX,AX

AX
AX, DSEG
DS, AX
ES, AX
AX, 06001

Bl LEH
CX, 0000
UX, 184FH
10H

M

All, 02
BH, 00
DI, ROW
DL, 00
1OH

OPENM

LEA
MoV
INT
CMP
JNZ
MOV
MOV
LEA
INT
JMP

pMov

DX, FCBREC
Alt, OFH

210

AL, 00

220000
FUBRCSZ , RECLEN
A, 1AH

DX , NAMEFLD
218

220001

ENDCDE, 01



0046
004A
004cC
OU4E
004E
0053
0055

0055
0057
005B
005D

16

21

3E
64

0049

0048

000y
0025

0048
20

0048

005B

0048

00

1A
01

01

00

14

2?0001 :

— NI N -

LOOP1:

220002:

LT o B S T T NP G U u g W

2700033

??0004:

h‘NNNNNNNNND—‘P—D—‘HHI—-Hl—'I—‘

?770005:
M1O:

BEGIN
CSEG

ENDP

LEA DX,OPENMSG
MOV AH,09
INT 21H

CMP ENDCDE, 00
JNZ M10

READM

MOV AH, 14H

LEA bX,FCBREC
INT 211

CMP NAMEFLD, 1AH
JNE 720002

MOV ENDCDE, 01
JMP 270003

CMP AL, 00

JZ 2770003

MOV ENDCDE, 01
CMP AL, 01

Jz 270003

LEA DX,READMSG
MOV All, 09

INT 21H

CMP ENDCDE, 00
JNZ M10

DISPM

MOV AH, 09

LEA DX,NAMEFLD
ILNT 211

CMP ROW, 20

JAE 220004

INC ROW

JMP 2?0005

MOV AX,06001H
MOV BH, 1EH
MOV CX,0000
MOV DX, 184FH
INT 10H

MOV AH,02
MOV BH, 00

MOV DH,ROW
MOV DL, 00

INT 10H

JMP LooPrl
RET

ENDS
END BEGIN
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1) gl
RANDOM PROSESSING

aci Qg plal) aa laiiad wiey Tuaalall & Al Lulae Gaso Losi Uil yaical
Sia Gyl sli cpa Jacs I dssastl Jad cya ellig edladl o sue (3:153) ool il
Loa ool l 138 Goas Al cdlovsad) Tl 32158 n s S N+ v pBy Jaaadl (M Jpums!]
apan b i bt T gt Talladl ol alea Sy Tadladl Lo pon e 0 530
Jia Jisas oy eua (relative number) (el Jomadl ady) pllad! Jond ¢ i
TY culdl) WSt sda b Jaadl @i iy (FCB (i VY — VY cnlll) TS o, M a3l
Bl | JUY | Libae 0T m Al Sl g aad s Lkl 834y (FCB i
+ csllall Jadt )

s ey T Lyt LUy e 5l lplae Tl gutial) ZoILadl Lelae ppunassy
- ©lilaall 538 o5 S Lia

Random reading 4ailydiall 3.1 ,il!
Uk alpball LaG Cpe w ¥ Lyt Calll e ,al
 Loagmil ) e L5l Ul b LS Lulaal) om0 (OPEN) by pi —
LG ol yhaall duiis el Tk sceall 5 1yall — ¥
MOV AH ,21H : Random reading
LEA DX ,FCBname ;request
INT 21H ; CallDOS
U o3, M o)l lia Jagad adsy FCBQJ%,ILIIJ%HJIQJ‘;_.;;&@;
o DTAu.lldis‘,g_..._..LL:i.Ll,_,g_,ilthJ?..Jl 13a I dgayl! i Sua Jasus
¥ (01) « Loals selyill Llae (00) :LIGH sl p Loy el AL Jaud) e oGl
Gl Ll (03) . DTAg.ing..;.-..L,._.Y (02) « atlall Jaddl a5

Random writing L/ gdead | LSS
LI @ laskastl auaiodyBe il Lulas LS Llaadl adgd yudaill Glae o35

- Y'Y -



s Wi gutiad | LESH Lilae 6] 2Y
MOV AH, 22H : Random writing
LEA DX ,6 FCBname ;request
INT 21H; Call DOS
Lol aiyll uuugjcelxaahldtlga.ﬂ& lysangs cosldall Joudl ‘JJ,_',LS (K1H
JeuwilU,Jlithnlrfijlt}_?Jlr:;,ngllugll+_lﬂialr3¢il4;h,a‘3sfrjIJI
o Ol st Y (02) 4 e tinn poyill (01) ¢ Taals LGSt Llae 1 (00) AL

DTA

b sl Caltf

OPENM MACRO
LOCAL LL20
LOCAL LL30
MOV AH,OFH
LEA DX,FCBREC
INT 21H
CMP AL, 00
JNZ LL20
MOV FCBRCSZ,RECLEN
MOV AH,1AH
LEA DX,NAMEFLD
INT 21H
JMP LL30

LL20:
LEA DX, OPENMSG
ERRM

LL30:
ENDM

RECNM MACRO
LOCAL LL20
LOCAL LL30
LOCAL LL40
MOV AH,09H
LEA DX, PROMPT
INT 21H
MOV AH,O0AH

s+ REQUEST TO INPUT
LEA DX,RECDPAR
INT 21H
CMP ACTLEN,O1
JB LL40
JA LL20
SUB AH,AH
MOV AL,RECDNO
JMP LL30

- YY _



LL20:

MOV AH,RECDNO
MOV AL,RECDNO+1
LL30:
AND AX,OFOFH
AAD
$CONVERT TO BINARY
MOV WORD PTR FCBRNRC,AX
LL40O:
MOV COL, 20
CURSHM
ENDM
READM MACRU
LOCAL LL20
MOV ENDCDE, 00
MOV AH,21H
LEA DX,FCBREC
INT 210
CMP AL, 00

JZ LL20
LEA DX ,READMSG
ERRM

LL20:
ENDM

biISPM MACRO
MOV All, 09
LEA DX,NAMEFLD
INT 211
INC ROUW
MOV COL,00
ENDM

CLRM MACRO
MOV AX,0600H
MOV BH, 411

;COLUR 07
MOV CX, 0000
MOV DX, 184FH
INT 100
ENDM

CURSHM MACRO
MOV All, 02
MOV BH, 00
MOV DH,ROW
MOV DL, COL
INT 10H
ENDM

ERRM MACRO
MOV AH, 09
INT 21H
INC ROW
MOV ENDCDE, 01
ENDM

- Yt o
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0000

0100

0100 EB 7E 90

0103

0103 03

0104 4E 41 4D 45 46 49
4C 45

010C 44 41 54

010F 0000

011t 0000

0113 00000000

0117 0000

0119 000000000000000000
00

0123 00

0124 00000000

= 0020

0128

0128 03

0129 00

012A 0003[

20
012D 0020L
20

0D 0A 24

0150 2A 2A 2A 20 4F 50
45 4E 20 45 52 52
4F 52 20 2A 2A 2A

U162 2A 2A 2A 20 52 45
41 44 20 45 52 52
4F 52 20 2A 24 2A

0174 00

0175 52 45 43 4F 52 44
3F 20 24

017E 00

017F 00

0180

0180 B8 0600

0183 B7 41

0185 B9 0000

0188 BA 184F

018 CD 10

018D B4 02

018F B7 60

0191 8A 36 OI7E R

0195 8A 16 0174 R

0199 CbD 10

ot e

[ RSy R,

JMP MAIN

SEGMENT PARA
ASSUME CS:CSEG,DS:CSEG,SS:CSEG,

ORG 100H

'CODE’

FCBREC LABEL BY
FCBDRIV DB 03
FCBNAME DB 'NAME

FCBEXT DB 'DAT'
FCBBLK DW 0000
FCBRCSZ DW 0000

TE
FILE'

Db
bW
DT

") )

DB 00

FCBRNRC DD 00000000

RECLEN EQU 32

RECDPAR LABEL BYTE

MAXLEN DB 3
ACTLEN DB ?

RECDNO DB 3 DUP(' ')

NAMEFLD DB RECLEN DUP(' '}),13,

OPENMSG LB '3¥*¥¥ OPEN ERROR **+!

READMSG DB 'Y#* READ ERRUR t+i*!

CUL

bB ©

0

PROMPT DB 'RECORD? &*

ROW
ENDCDE DB 00

DB O

0

10,

i
MAIN

- Yo _

PROC
CLRM
MoV
MoV

NEAR

AX, 0600H
BI, 4111

MOV CX,0000

MoV
INT
CURS|
MOV
MOV
Mov
MoV
INT

DX, 184FH
10H

M

Al,02
BH, 0O
DH,ROW
DL, COL
1o



Converted by Tiff Combine -

0198
019D
01Al
01A3
01A5
01A7
01AD
01AF
01B3
01B5
0188
01B8
01BC
01BE
01Co

01C4
o1C9
01C9
01CE
01D0
01D1

01Db1
01D3
01D7
01Db9
01DB
01DF
01E1
01E6
O1ES8
01EA
O1EC
01EF
01F2
01F2
01F6
01F9
01F9
01FC
01FE
0201
0201
0206
0208
020A
020E
0212
0214
0219

021
0220
0222
0226
0228
022A
0Z2¢
0230

B4
8D
CD
3C
75
Cc7
B4
8D
Cbh
EB

8D
B4
(H)]
FE

80
T4
C3

B4
8D
cbh
B4
8D
Cch
80
72
77
2A
A0
EB

8A
AD

25
D5
A3

Ccé
B4
B7
8A
8A
cD
80
74

Cé6
B4
8b
ch
ac
T4
8D
B4

OF
16
21
00
11
06
1A
16
21
12

16
09
21
06

06

3E
01

09
16
21
OA
16
21
3E
19
08
E4

0103

0111
012D
90

0150

017E

017F
O17F

0175

0128
0129

012A R

08

26

20
012A

012B R

OFOF

0A

0124 R

06
02
00
36
16
10
3E
3D

06
21
16
21
00
1
16

09

0174
017E
0174
0129
017F

0103

0162

0020

01

00

01

00

00

BRSO et bt b bk ok bk e bt gk e ek ek

o ]

B DI ARG N DO vt bt it et et ek b et bt et et et bt gt bt e b et e aa et

DO =t e s e bt

??0000;

?2?20001:

LOOP1:

270002

?2?0003:

??20004:

- Y

OPENM

MOV AH,0FH

LEA DX,FCBREC
INT 21H

CMP AL,00

JNZ 270000

MOV FCBRCSZ,RECLEN
MOV AH,1AH

LEA DX ,NAMEFLD
INT 21H

JMP 220001

LEA DX,OPENMSG
MOV AH,09

INT 21H

INC ROW

MOV ENDCDE,O1

CMP ENDCDE, 00
JZ LOOP1
RET

RECNM

MOV All, 091
LEA DX, PROMPT
INT 211

MOV AH,0AH
LEA DX,RECDPAR
INT 2181

CMP ACTLEN,O1
JB 770004

JA 2720002

SUB AH, AH

MOV AL,RECDNO
JMP 7270003

MOV All, RECDNO
MOV AL,RECDNO+1

AND AX, OFOFH
AAD
MOV WORD PTR FCBRNRC,AX

,MOV COL,20

MOV AN, 02

MOV BII, 00
MOV DH,ROW
MOV DL, COL
INT 10H

CMP ACTLEN, 00
JE L40

READM

MOV ENDCDE, 00
MOV AH,21H
LEA DX,FCBREC
INT 21RH

CMP AL, 00

JZ ??70005

LEA DX,READMSG
MOV All, 09



0232 CD 2t 2 INT 21H
0234 FE 06 017E R 2 INC ROW
0238 C6 06 017F R 01 2 MOV ENDCDE, 01
023D I ?220005:
023D 80 3E 017F R 00 CMP ENDCDE, 00
0242 75 11 JNZ L30
DISPM
0244 B4 09 1 MOV AH,09
0246 8D 16 012D R 1 LEA DX ,NAMEFLD
024A CD 21 1 INT 21H
024C FE 06 O17E R 1 INC ROW
0250 C6 06 0174 R 00 1 MOV COL,00
0255 L30:
0255 E9 01D1 R JMP LOOPI
0258 L40:
0258 C3 RET
0259 MAIN ENDP
0259 CSEG ENDS
END BEGIN

JaSM Ll gdiad | adlal f
RANDOM BLOCK PROCESSING
W LS an 6l il aadl Higs 136 cSlacd | oo ogana (o WS (oS
gk liad] asill Ll elldy WS 3,3 f ks sasill A DTA 4.
 Baa ] SN b ealardl sacy Jaadl a8 wial e a7 13a 6l s2Yy DTA 1l
Fih A el U1 _d cdlamend) e sad o3 L putind| TSI LS Tolac 3
2 clylall i o8 ¥ Jonsadl iy sainy CX sk b sl
MOV AH, 28H ; Request random block write
MOV CX, Records ;set number of records
LEA DX, FCBname
INT 21H ; Call DOS
¢ AL Yol N LIGH 2] ¢ oyl o 138 il Tl
Sigs pual 1, LS Gikae 535 o0 (01) « Laanls edlond | BIS LGS Llae (00)
. s,....;.J..l:.;d.l wasill e SIS jua

- YV _



LGN o fplaadl e o2d WS 3o (55 Lal
MOV AH,27H ;Request random block reading
MOV CX, records ; set number of records
LEA DX, FCBname
INT 21H ;Call DOS

AL Javud) J1 TG 0@l p Loyl ot e Lyl yal Judial oSy

Belpd (02) « ALl i Jow AT 8Ly cai (01) « TaaG B 531 Lulas (00)

OPENM

LL20:

LL30:

READM

DISPM

CLRM

L8 il I 555 Lilaad Tucalal | o ikl gt g oaligy L Lasdy

MACRO
LOCAL LL30
LOCAL LL20
MOV AH, OFH
LEA DX,FCBREC
INT 21tH
CMP AL, 00
JNZ LL20
MOV FCBRCSZ,0020H
MOV AH, 1AH
LEA DX,DSKRECS
INT 21Nl
JMP LL30

LEA DX,OPENMSG
ERRM

ENDM

MACRO
MOV AH, 271
MOV CX,NORECS
LEA DX,FCBREC
INT 21H
MOV ENDCODE, AL
ENDM

MACRO
MOV AH,09
LEA DX, DSKRECS
INT 21H
ENDM
MACRO
MOV AX,0600H
MOV BH,41H
MOV CX, 0000
MOV DX, 184FH
INT 10H
ENDM

- YA



CURSHM MACRO
MOV AH, 02
MOV BH, 00
MOV DH, ROWCTR
MOV DL, 00
INT 10H
INC ROWCTR
ENDM
ERRM MACRO
MOV AH, 09
INT 21H
MOV ENDCODE, 01
ENDM
CSEG SEGMENT PARA 'CODE'
ASSUME CS:CSEG,DS:CSEG,S5S:CSEG,
ES:CSEG
0100 ORG 100H
0100 E9 054D R BEGIN: JMP MAIN
2
0103 FCBREC LABEL BYTE
0103 03 FCBDRIV DB 03
0104 4E 41 4D 45 46 49 FCBNAME DB 'NAMEFILE'
4C 45
010C 44 41 54 FCBEXT DB 'DAT'
010F 0000 FCBBLK DW 0000
0111 0000 FCBRCSZ DW 0000
0113 00000000 FCBFLZ DD ?
0117 0000 DW ?
0119 000000000000000000 pr ?
00
0123 00 DB 00
0124 00000000 FCBRNRC DD 00000000
0128 0400[ DSKRECS DB 1024 DUP(?),'$’
27
]
24
0529 00 ENDCODE DB 00
052A 0019 NORECS DW 25
052C 2A 2A 2A 4F 50 45 OPENMSG DB '***QPEN ERROR***!'
4E 20 45 52 52 AF
52 2A 2A 2A
053C 2A 2A 2A 52 45 41 READMSG DB '*¥¥*READ ERROR***'
44 20 45 52 52 4F
52 2A 2A 2A
054C 00 ROWCTR DB 00
e -
054D MAIN PROC NEAR
.SALL
CLRM
CURSHM
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OPENM

0594 80 3E 0529 R 00 CMP ENDCODE, 00
0599 75 17 JNZ L30
READM
DisPM
05B2 L30:
05B2 C3 RET
05B3 MAIN ENDP
05B3 CSEG ENDS
END BEGIN

ol G I Tl edial)

e Lo Lo 35 Lol (ya )31 g Tl [y Lealill colaland] pans elia
Disk Reset suall Jladl —
RAM) Bagall 5,SI31 3 B3 elaphall IS ol I bandl s (g5 duimn
WG sl s Lbal o LS 5%y
MOV AH,0DH ; Request to reset a disk
INT 21H ; Call DOS

Set default disk drive Unisall jal,5y] Buayy judl —

it e (gpal Buay () Uily ol ,3Y ] Baay e Jaadl 5uaS 5e¥l llady 43
wssal gy 13Ky Bauagll 1, A Buagll e Jus gilly s a3l o e bl sl
WG ol padll oua elliy Lsthl] ol 5571 uiay
MOV AH, OEH ; Request set drive
MOV DL,01 :;drive B
INT 21H ; Call DOS
Search for directory entries _yu ¢ill o Sl —
lpladl] 3.5 (s 134 Jaaly sl Tignn Unsa o Samnsll a| e 3
Ll
MOV AH, 11H ; Request first entry
LEA DX, FCBname ;
INT 21H ; Call DOS
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ol o ¥y AL ol (11 (00) Lasill p Loyl o Typllal | Lasl] ulas) iy
fo— O olaltl Jo< by e Mia S JIS Usisa Gya 38T lia 5K 13y (FF) Laill
W o ghall i oSa (F. ASM) ASM
MOV AH, 12H ; Request next entry
LEA DX, FCBname
INT 21H
Delete a file Calll Ciia —
UGN olshall L5 DA o eldy Gl s ot
MOV AH, 13H ;Request to delete a file
LEA DX, FCBname
INT 21H
g Lol i Vs AL Jaudl M1 (00) Tugill p Lo oy il Cilll sy 136
FF Lasill
Rename file Call) acaf yuiis -
MOV AH, 17H ;Request to rename
LEA DX ,FCBname
INT 21H
Get default drive  dalall Lol 59| By Tiyae —
Y olyhall alsdsiwh Llaall sa a3y
MOV AH, 19H ; Get default drive
INT 21H
Caad Slile asdiiad pealipll faa ditily cila Gila Li mudgs L_ML'._,,‘.‘J:. Lasiy
(s il i puaad) Ll Tl
DISPM  MACRO
;DISPLAY LINE
MOV AH,09
INT 21H
ENDM
CHARM  MACRO
; DISPLAY CHARACTER
MOV AH, 02

INT 21H
ENDM
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D1SKM

MACRO

LOCAL LL10O

;sREAD DIRECTORY ENTRY

LL10:

MOV DX,5CH
INT 21H

CMP AL, OFFH

JNE LL10O
PUSH AX

LEA DX,ENDMSG

DISPM
POP AX

ENMD

; PROGRAM TO DELETE SELECTED FILE

BEGIN:

CR
CRLF
DELMSG
ENDMSG
ERRMSG
PROMPT

L1.20:

LL30:

SEGMENT PARA 'CODE’
ASSUME CS8:CSEG,DS:CSEG,SS:CSEG,ES:CSEG

ORG 10uH

JMP MAIN
;ASSUME DEFAULT DRIVE
sENTER AS *.*, * LST ETC.

EQU 09
EQU 10
EQU 13
DB CR, LF,

'$'

TAB, 'ERASE', '§’'

CR, LF, 'NO MORE DIRECTORY ENTRIES',CR,LF,'s$"’
'WRITE PROTECTED DISK','$'

'Y :ERASE, N:KEEP, RET:EXIT',CR,LF,'$"'

PROC NEAR
MOV All,L1H
DISKM

; LOCATE FIRST ENTRY

CMP AL,OFFH

JE LL90

; IF NO ENTRIES EXIT

LEA DX, PROMPT

DISKM

LEA DX,DELMSG

D1SKM
MOV CX,11
MOV S51,81H

MOV DL, LSI
CHARM

INC SI
LOOP LL30
MOV DL, ' ?"
CIIARM

MOV AH,O01
INT 21H
CMP AL, 0DI

;11 CIIARACTERS

sSTART OF FILE NAME
] ;GET CHAR FOR DISPLAY
;NEXT CHAR

;ACCEPT FIRST CHAR.

sRETURN CHAR ?

- YAY o



LL50:

LL90:

MAIN
CSEG

JE LL90O s YES BXIT

OR AL,00100000B ;LOWERCASE

CMP AL,'Y’ ; DELETE REQUESTED?
JNE LL50 ; NO BYPASS

MOV All, 13H ; YES DELETE

MOV DX,80H

INT 21H

CMP AL,0 sWAS DELETED VALID?
JZ LL50

LEA DX, ERRMSG ;s NO ERROR

DISPM

JMP LL90

LEA DX,CRLF sRETURN/LINE FEED
DispPM

MOV AH,12H

D1SKM

CMP AL, OFFH ; ANY MORE

JNE LL20

RET
ENDP
ENDS
END BEGIN

ziyji:i\J\j\ésii\ CB\&%&QJ%’EJQLAAL\ Ly:\jyi\
BIOS DISK I/0

(Basic Input Output System) ¢ ,a¥ 1y Jlas¥ by addiid
bl aladiinls ellly thisall fal,dY) ol Lo elilasd) Gl el

gl_.g LS La i

ciagll Y

(Read , write , verify , format) Wglsal sl bl Lalaall
(Sectors) edilal) sue

Sbeull 4,

Jod! plalill a3,

(Tob salyidl Jhea) addicd| 4oyl

0-A,1 - B Buayll a3,

gAY [y JBl Lanadll 3l Gibia yle  ES:

- Y\Y .

AH
AL
CH
CL
DH
DL
BX



Conver ted by Tiff Combine - (n

JEu o laaass sleaioad o5 AH Janall b Ladiass sl Taadadll oabas el
A Lasilly Losdial) clasdaill pal b Lty 13H Lol me¥) il g LAYy

Ll AH b Ldasas

Glaal Lagall
Reset diskette 00
Read diskette Status 01
Read Sectors 02
Write Sectors 03
Verify Sector 04
Format track 05

pii o 13 Lal yiiua aaiin CF, AH 2aii ol o o lleall s i 13l

MOV
MOV
LEA
MOV
MOV
MOV
MOV
INT

o Ll Lot Sulall Uaddl p g3 e Juii AH M Luss

LG olalaall duiss oSas areal Tlill i pali oligias el 5al Miai

AH

CH

,02 ; request to read
AL ,
BX ,

01 ;one sector
areal

,05 track 5
CL ,

03 ;sector3

DH,00 ; headO

DL ,

13H

01 ;driveB
;Call BIOS

BIOS plasiuls ool de i Likae peaigs (U gealilly

- YVE O



ADDRM  MACRO
LOCAL LL20

LOCAL LL90

MOV CX,CURADR
:GET TRACK/SECTOR

CMP CL, 10

JNE LL90

cMP SIDE,00
;BYPASS [F SIDE 0

JE LL20

INC CH

LL20:
XOR SIDE,O1

s CHANGE SIDE
MOV CL,01
MOV CURADR,CX

LL90:
ENDM

DISPM MACRO
MOV AH, 400
MOV BX,01
MOV CX,512
LEA DX,RECDIN
INT 21H
ENDM

SCRM MACRO
MOV AX,0600H
MOV BH, IEH
MOV CX,0000
MOV DX, 184FH
INT 10H
ENDM

CURSHM MACRO
MOV AH,02
MOV BH,00
MOV DX ,0000
INT 100
ENDM

ERRM MACRO
MOV All,40H
MOV BX,01
MOV CX,18
LEA DX ,READ iSG
INT 21H
ENDM

0000 CSEG SEGMENT PARA 'CODE’
ASSUME CS:CSEG,DS:CSEG,S5:CSEG,
ES:CSEG
0100 ORG 100H
0100 E9 031C R BEGIN: JMP MAIN
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0103

0303
0304
0306
0308

0318

031¢
031C
031F

031F
0322
0324
0327
032A

032C
032E
0330
0333

0335
0339
033C
033E
0343
0345
0347
0347
034C
034E
0352
0352
0356
035A
035C
035E
0361
0366

0368
036A
036D
0370
0374
0376
0378

02001
20

00

0304

0501

2A 2A 2ZA 20 52 45
41 44 20 45 52 52
4F 52 20 2A 27 2A
24

00

B8 0600

B8 060U
B7 LE
B9 0000
BA 184F
¢b 10

B4 02
B7 00
BA 0000
CDh 10

8B 0OE 0304 R
80 F9 0OA

80 3E 031B R 00

=]
{¥e]
(=
|e3]
(=]
[
(=]
P g
mm ox® X

80 3E 0303 R 00

et okt b

RECDIN

ENDCDE
CURADR
ENDADR
READMSG

?2?20000:

270001

LL90:

Y\ o

bB

DB
bw
bW
DB

512 DUP(' ') ;INPUT AREA

00

030411 ;BEGIN. TR/SECT.
050110 sENDING TR/SECT.
'*3¥ READ ERROR t*¥#*§°'

DR 00

PROC NEAR
MOV AX, 06001

SCRM
MOV AX,0600H
MOV BH, LEH

MOV CX,0000
MOV DX, 184FH
INT 10H

CURSM

MOV AH,02

MOV BH,00

MOV D¥,0000
INT 10H

ADDRM

MOV CX,CURADR
CMP CL,10

JNE 220001
CMP SI1DE, 00
JE 220000

INC CHf

XUR SIDE, 01
MOV CL,01
MOV CURADR,CX

MOV CX,CURADR
MOV DX,ENDADR
CMP CX,DX

JE LL90

CALL READP
CMP ENDCDE, 00
JNZ LL90
DISPM

MOV All,40H
MOV BX,01

MOV CX,512
LEA DX,RECDIN
INT 21H

JMP LOOPIL



0378
0379

0379
0379
0378
037D
0381
0385
0389
038B
038b
0390
0392

0397
0399
039C
039F
03A3
03AS5
03A5
03a9
03AA
03AA

C3

01
02
1E 0103
OE 0304
36 031B

FC 00
06 0303
40

0001
0012

16 0308
21

06 0304

=

01

e s

MAIN

ENDP

RET

;READ DISK SECTOR

PROC NEAR

2290:

READP
CSEG

- Y\Vv _

ENDP

MOV AL,013;NO OF SECTURS
MOV AH,02

LEA BX,RECDIN
MOV CX,CURADR
MOV DH,SIDE
MOV DL, 01

INT 13H

CMP AN, 00

J7 17290

MUV ENDCDE, 01
IERRM

MOV AH, 400

MOV BX,01

MOV CX,18

LEA DX,READMSG
INT 211

INC CURADR
RET

ENDS
END BEGIN
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gelodt by,
PROGRAM LINKING

Lo il alyall LS Ly poaanill ali s ity LUS TS Lalew Lid jaicl
o bioll Lag 5 o llae ilS udy o ) galisdl DA e Whilention] adiSy Ty SLU
g Lol sl laa s g oo 5l pralisall Lo 53 Talae p205 oy JolSia JSty o3
gl

St galliys S Lo 3 oy Tl el s dagy LS Q) 1 (5 s gy
LG Ll 6 peandls oas = 8 S Lan] o Llaal 2 3¢l U Juariia

o s U2 GLAISY Lian e g gal sl o Bsans 11 gualiell B35 —
cSdan g

ST ladtind L] oty Lo Gitida il Ty gl sl gy LSl —
¢ ikl el sl ol Tl wlsd Loy

G Jaadl iy cpasaio palaotl e palipll Tabadl elya ¥l pyss LilKal —
aa eyl 03a Luy 8 sl

13 bl LSl galpally poraasl 4l geal s dagy TS G d paions sy 13
gl gealing pon Jle g5is

&“?ﬂ'@:"xlﬂw

ity CALL Zaalaill pludtualy e il gealipl o leuion Ti Gisloa Uias il
plaaiaals dllyy (Inrasegment CALL) ualylf eb@! Jals adi e lediea¥l Llae
~128 byte) jasd olgiall i dal3¥l @l 13l (CALL NEAR) cusill ¢ leusica|

¢ a1 438 ST L3312 S 13l (CALL FAR) woudl s eotiaat of
b L BLGY 0 TP T5a ) Lill ol 138 sleaiund )yl duiis) daumiy
O Laaill ada auad dua [P Jaeall (b 585 ol ool i sl b ol giall Lugiy ST
ol LS S 0 et Tl S (s Taalatl] S
E8 2000
Olsie 54 2000 13,0 Ll (CALL) Lkaad) 55ist e B8 Sapll s s

- Yyy o
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sa ) il Sl Gl oSaslh Jis 5100 Lagladl!
(o pild (Intersegment CALL) salgll adalalf old GaeleGud Llae Lol
Jatiun gali ool Lualailf o3a asadys i g CALL Tashalf pladioal Joa
o Sl e le ¥l e eledinad) Gap pall Jia Cilizy, (Jiia St G 53 aad)
IP, CX (ssimas Llata¥l clesiw¥l 1ia i a3ty (FAR) wadl 5 31 oy Lails il
I A e leiaa¥ | 13a 320,
9A 0002 AF04
pind 0002 claladl Lal CALL Lagladllayind le 9A 5ayll Juu duaa
oA dsagdl Jal s ellyy CX b O AU Jaladl Lot TP 6 G Blasay)
il ol
Code segment 04AF0
offset in IP 02000
Effective address  04CF0
( Reverse (usSas JStiy 0335 Gayliadl o) Liay)
LG clghall ¢ Ll cau liasleasud| pladiial ey
. Z.Lsulcux.ﬁud[,gndlmlltauxll&adsfigj(ﬁ:—
a2 oo paotll HLAY ediall galipdl b EXTRN Laplaill aludionl —
G KA Taadatll 5 3a 3305 S prali sl 138 S S ke ion] ums JAT aling
EXTRN name : type
(FAR) _”,iill&,; saa3 Type y jediull malipll awal e name Jus sua
o et galipall 14 5 oo yill LY PUBLIC Taslasll aluasol —
G S Lasaill 038 33y . AT geali e
PUBLIC symbol
(EXTRN g malipdl sl Gallas) galipall 13a avul symbol suan e
a2l (object) phupll graliyell geas s (LINK) dayll Lulas oyl e —
el 0asSal elliy gettoad] galinlls ol iagl] palindl pa peatunl] ol nlly
b LS aaly ghuin
object modules |.OBJ] : CALL OBJ + CALLEDOBJ
ae¥l aia iy JEIFJBLL,

- YYY _
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Q000
0000

G080
0000
Quoy
0002
0004

0000
0000

0000
0001
0003
0004
0007
0009
000C
¢olLo
0015
0016
ovle

0040

22727

0140
2500

1E
2B
50
B8
8E
At
8B
9A
CB

co

--—— R
b8

ovu2 R

IE 0U00 R
oY ——-—- E

EXTRN CALLEDP:FAR

SEGMENT PARA STACK 'STACK'

SSEG
DH 64 DUP(?)

SSEG ENDS

DSEG SEGMENT PARA 'DATA'
a1 DK 01400

Pl DKW 2500H

DSEG ENDS

CSEG SEGMENT PARA 'CODE’

BEGIN  PROC FAR

BEGIN ENDP
CSEG

ASSUME CS:CSEG,DS:DSEG,SS:5SEC
PUSH DS

SUB AX,AX

PUSH AX

MOV AX,DSEG

MOV DS,AX

MOV AX,P1

MOV BX,Q1

CALL CALLEDP

RET

ENDS
END BEGIN

@UHldlpleJvi@ugngﬁi@ﬂ PUBL]CrL\LL.ul,_',&.n_J lia
b Laaladll sia rl..\'alwld)’.';{).. ellyy hbaugﬁtLugjuchchMI

0000
0000

0080
0000
[FV1410)
0002
00U4

0000
0000

0000
oot
Q003
0004
0007
0009
ouoc
001y
0015
0016
0016

o LS claslaill ool

CODESG SEGMENT PARA PUBLIC 'CODE'
V- glti” galisally jesiaally gc.\"uull gl gn aliy

EXTRN CALLEDP:FAR

0040

?22??

0140
2500

LE
2B
50
BS
8E
Al
88
9A
cB

Cco

-——- R
i}]

0002 R

1E 00U0 R
0000 =——=- &

SSEG SEGMENT PARA STACK 'STACK'
DW 64 DUP(?)

S8EG ENDS

DSEG SEGMENT PARA 'DATA’

Qi DW 01400

P D 2500H

DSEG ENDS

; — -

CSEG SEGMENT PARA PUBLIC ‘'CODE’

BEGIN  PROC FAR

BEGIN  ENDP
CSEG

- Yyy o

ASSUNE CS:CSEG,DS: DSEG,SS:85EG
PUSH DS

S5UB AX,AX

PUSI AX

MOV AX,DSEG

MOV DS, AX

MOV AX,PL

MOV BX,Q1

CALL CALLEDP

RET

ENDS
END BEGIN



0000 CSEG SEGMENT PARA 'CODE’
0000 CALLEDP PROC FAR
ASSUME CS:CSEG
PUBLIC CALLEDP

0000 F7 E3 MUL BX
0002 CALLEDP ENDP
0002 CSEG ENDS
END CALLEDP
Start Stop Length Name Class
00000H 000G7FH 000801 SSEG STACK
00080H 00083H 00004H DSEG DATA
00090H 000A5H 00016H CSEG CODE
000BOH 000BI1H 00002l CSEG CODE

Program entry point at 0009:0000

i) daly oladas abali b iy 61 (Map - file) pudl cile DA oo LY
+ (eobig il Laa¥y aloadh gatipll M1

il 3 3, tall (palaiical Sy & PUBLIC Tl 3 plaiial olliay
by ool galipall i Lpalaiiusd elldy e siandf gealinll s oo Lipall
bl ol o oY) il S 2 )il 13 PUBLIC pladioal La pudiss U1
.PUBLIC alsiaals Lay!

EXTRN CALLEDP:FAR
PUBLIC Q1,P1

00L0 SSEG SEGMENT PARA STACK 'STACK'
VOV YLAOY DW 64 DUP(?)
2779
]
0080 SSEG ENDS
0000 DSEG SEGNENT PARA 'DATA’
VOO0 0140 a1 DW ul40H
0002 2500 Pl DW 250UH
V004 DSEG ENDS
2
0009 CSEG SEGMENT PARA PUBLIC 'CODE'
0000 BEGIN  PROC FAR
ASSUME CS:CSEG,DS:DSEG,SS: SSEG
0000 1E PUSH DS
0001 28 Co SUB AX,AX
0003 50 PUSH AX
0UV4 DS ~--- R MOV AX,DSEG
00UT  BE D8 MOV DS, AR
0009 Al 0002 R MOV AX,P1
000C 8B 1E 0000 R MOV BX, 01
0010 9A 0000 ==~ E CALL CALLEDP
0015 CB RET
V016 BEGIN  ENDP
0016 CSEG ENDS

END BEGIN
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EXTRN Q1 :WURD, 1 :WORD
0000 CSEG SEGMENT PARA PUBLIC 'CODE'
CALLEDP PROC FAR
pove ASSUME CS:CSEG
PUBLIC CALLEDP

0000 Al 0000 E MOV AX, Pl
0003 8B IE 0000 E MOV BX,01
0007 F7 E3 MUL BX
0009 CALLEDP ENDP

0009 CSEG ENDS

END CALLEDP

gl galipadl i eipe Q1L P1 alladl ol galindll DA 5o bia¥

ool galipdl i ool 03 pladial o3 5y PUBLIC pladianl (e siadl)
) Jle (sylun &li gal yay prani ] gealise buu

e ol T o) LI g (s Jlall sl 513 Tl il 3
gealos phaTead ol ity 5 Sl Ll Galll (a st ool Lpaldion |yl
O il clbaall o 3iin) ety DLl Byl o gualyall a 4K0505 U psnnl
) - ol sl el gl ! hadteals Ladahs ncs

13 T pall clid gt 18Tl a1l ga Uiyl LS s [ il
A g2 5 gl letionls eliall 13 s« (30 JISualy) Il (gl

e dpumall po 3 m e JSts pann il el LS s Jia Jaaly
e Sl gl IS 3o ajlenicnl 3 5l (Object cOde) isgl] galipl

ool el sleiealy palinll 150 sl i JUuls Ty i€ galipg s Lasy
ool galisdl e Me¥l wie EXTERNAL aladionl liad . puanill T S
(Assembly object code) il gl aily eyt

PROGRAM ZZ(INPUT,OQUTPUT);
PROCEDURE MCRSR(ROW,COL { INTEGER) ; EXTERNAL '"A:LINKL.OBJ';
VAR
TROW,TCOL :INTEGER;
BEGIN
WRITE('ENTER CURSOR ROW: ');
READLN(TROW) ;
WRITE('ENTER CURSOR COLUMN: ')
READLN(TCOL) ;
MCRSR(TROW, TCOL) ;
WRITE(*'NEW CURSOR LOCATION')
END,
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PUBLIC MCRSR

0000 CSEG SEGMENT PARA PUBLIC 'CODE'
ASSUME CS:CSEG

0000 MCRSR PROC FAR

= 0008 ROWPAR EQU 8

= 0006 COLPAR EQU 6

0000 55 PUSH BP

0001 8B EC MOV BP,SP

0003 8B 76 08 MUV S1, [ BP+ROWPAR]

0006 8A 34 MOV DH, LSI]

0008 8B 76 06 MOV S1, [BP+COLPAR]

0008 8A 14 MUV DL, LSI]

000D B4 02 MOV AN, 02

000F 2A FF SUB BH.BH

0011 CD L0 INT 10H

0013 5D PoP BP

0014 CA 0004 RET 4

0017 MCRSR ENDP

0017 CSEG ENDS
END

- Y¥v o
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16 -

POP
POP
POP
POP

DX
CX
BX
AX

ENDM

TAB MACRO column

LOCAL DO-TAB, GET-BH

;> Move cursor to specified column (0 o 79).
;; If it is beyond this position, move to specified column
;; On the next line,

PUSH AX ;s Save affected registers
PUSH BX
PUSH CX
PUSH DX
POS ;» Read column number into DL.
CMP DL,COLUMN ;; Cursor beyond this column?
JBE DO-TAB
LF ;» If so, advance to next line
POS »» And read new cursor position.
DO-TAB: MOV DL, COLUMN Read user's column number.
CMP DL, 79 ;> Is it too large?
INA GET-BH
MOV DL, 79 5 If so, use column 79.
GET-BH: VIDEO-STATE  ;; Read active page into BH,
MOV AH2 ;. Select cursor-moving option,
INT 10H ;; Move the cursor.
POP DX »» Restore registers.
POP CX
POP BX
POP AX
ENDM

VIDEO-STATE MACRO

;» Read current mode into AL, number of screen columns into AH,
;» and active page into BH.

MOV AH, 15 5» Select video state option.
INT 10H ;» Read video state.
ENDM

- YY\ o



SOUND MACRO freq,duration

;» Produce a tone of a specified frequency and duration.
:» Frequency is in Hertz;; duration is in hundredths of a second.
MOV DI, freq
MOV BX, duration
SOUND-DI-BX
ENDM

SOUND-DI-BX MACRO

LOCAL WAIT, SPKR-ON
;» Produce a tonc of a specificd frequency and duration.
;; Frequency in Hertz is in DI; duration in hundredths of a
;; Second is in BX

(1]

PUSH AX ;; Save affected registers.
PUSH BX
PUSH CX
PUSH DX
PUSH DI
MOV AL, OB6H ;; Write timer mode register
OUT 43H, AL
MOV DX, 14H
MOV  AX, 4F38H ;3 Timer divisior =
DIV DI 33 1331000/Frequency
OUT 42H, AL .: Write ;;Timer 2 count low byte.
MOV AL, AH
OUT 42H, AL ;3 Write Timer 2 count low byte
IN AL, 61H ;; Get current port B setting
MOV AH, AL :; and save itin AH.
OR AL, 3 ;3 Turn speaker on.
OUT 61H, AL
WAIT: MOV CX, 2801 :» Wait 10 milliseconds.
SPKR-ON: LOOP SPKR-ON
DEC BX ;; Speaker-on count expired?
JNZ WAIT .; If not, keep speaker on.
MOV AL, AH :; Recover value of port.
OUT 61H, AL ;> Restore registers.
POP DI

1 T -15-



SET-TIME MACRO hours, minutes, seconds, hsecs

”

;» Set the time. Blank operands become zero.

PUSH AX
PUSH CX
PUSH DX
MOV CH, hours
MQV CL, minutes
MOV DH, seconds
MOV DL, hsecs
MOV AH, 2DH
INT 21H
POP DX
POP CX
POP AX

ENDM

;; Save affected registers.

:; Read user values.

;; Select time set option.
;;» Set the time,
;» Restore registers.

SHOW-AL MACRO

”

;; Display the character in AL, keep the cursor where it is

(2]

PUSH AX
PUSH BX
PUSH CX
PUSH AX
VIDEO-STATE
POP AX
MOV CX, 1
MOV AH, 10
INT 10H
POP CX
POP BX
POP AX
ENDM

»» Save affected registers,

-

»» Preserve input value.

»» Read display page into BH.
»» Restore input value.

»» Display just one character.
» Select display option.

»» Display the character.

;» Restore registers,

~

-

-

-

-

-14-
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POP CX ;» Restore AH.
MOV AH, CH

POP DX
POP CX.
ENDM

;> Restore other registers.

READ-TIME MACRO

;» Read the time into CH (hours), CL (minutes), DH (seconds),

;» and DL (1/100) scconds).

PUSH AX
MOV  AH,2CH ;» Select time-reading option.
INT 21H ;; Read the time.
POP AX
ENDM

SET-DS MACRO desg-name

;» load the address of the data segment into DS.
PUSH AX
MOV AX,dcsg-namc
MOV DS, AX
POP AX
ENDM

SET-ES MACRQO eseg-name

;1 load the address of the extra segment into ES.

PUSH AX
MOV AX, escg-name
MOV ES, AX
POP AX
ENDM

- YYY _
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PUSH-REGS MACRO reg-list

;; Save registers on the stack.

IRP

reg, <reg-list>

PUSH reg

ENDM

RAND MACRO limit

LOCAL STRIP

;» Generate a random integer between 0 and "limit," inclusive,
s and return it in AL.

PUSH
PUSH
PUSH
MOV
INT
MoV
MOV

CX

DX

AX

AH, 0
1AH

AX, DX
CL, limit

;s divide overflow.

MOV
CMP
JAE
SHR
CMP
JAE
SHR
CMP
JAE
SHR
CMmP
JAE
SHR
STRIP:

DIv
MOV

-12-

DH, 3FH
CL, 64
STRIP
DH, 1
CL, 32
STRIP
DH, 1
CL,16
STRIP
DH,1
CLO
STRIP
DH,1
AND AH, DH
CL
AL, AH

5> Save affected registers.

;» Read the timer

5» Move low count into AX
; Move limit into CL

s+ Strip enough high bits off the dividend (AX) to ensure against

3> Setup AND mask in DH.
5> If limit <64, strip off 3 bits,

5 If limit <32, strip off 4 bits.

»» If limit <16, strip off 5 bis.

-

5 If limit <8, strip off 6 bits.

»» Strip off the bits.

;> Divide result in AX by limit in CL.
»; Putremainder in AL,

-

-

- YYY _



PRINT$ TEMP ;; Restore registers.
POP CX
POP DS

ENDM

PRINT$ MACRO string-name
;» Display a specifiesd data segment string.
;; First byte in the string holds the character count.

L1}

PUSH DX
LEA DX, string-name
BRINTS$-DX
POP DX
ENDM

PRINT$-DX MACRO

LOCAL STRIP, NEXT-C, NO-BLANK
;; Display the data segment string whose ofiset is in DX,
;» First byte in the string holds the character count.
" ;3 Save affected register.
PUSH AX
PUSH CX
PUSH SI ;; Clear count register.
SUB CX,CX
MOV SI, DX ;; Read character count.
MOV CL, [S]] ;; Point to first character.

INC SI ;3 Skip leading blanks.
STRIP: LODSB

CMP AL,"'

JNE NO-BLANK

LOOP STRIP ;; Read character
NEXT-C: LODSB ;; and display it.
NO-BLANK: PRINT-AL

LOOP NEXT-C ;; Restore registers.

POP SI

POP CX

POP AX

ENDM

-

"

-

-

; Put string pointer in SI.

- YYE o
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POS MACRO

:> Read the current row and column numbers into DH and DL,
s and the cursor mode into CH and CL.

PUSH AX .» Save affected registers.
PUSH BX

VIDEO-STATE ;» Read display page into Bk,
MOV AH,3 »» Select cursor-reading option,
INT 10H ;: Read the cursor.

POP BX Pestore registers.

POP AX

ENDM

PRINT-AL MACROQO

;» Display the character in AL, then advance the cursor.

" PUSH AX ;; save affected register
PUSH BX
PUSH CX _
PUSH AX " Preserv_e input value.
VIDEO -STATE ;; Read dlgplay page into BH,
POP AX » Restore input value.
MOV CX, 1 + Display just one character.
MOV AH, 14 ;; Select display option.
INT 10H ;; Display the charagter.
POP CX ;» Restore registers,
POP BX
POP AX
ENDM

PRINT-NUMBER MACRO

LOCAL TEMP, SAVE

;» Display the signed contents of AX.

5 5 Skip temporary buffer,
JMP SAVE P w
TEMP DB 7DUP (?) » Save affected registers.
SAVE: PUSH DS
PUSH CX » Make DS point to code segment.
MOV CX, CS
MOV DS, Cx » Make the conversion,
BIN2§ TEMP »» Display it.

- YYo o



MESSAGE-DX

ENDM

MESSAGE-DX MACRO

:: Display a mcssage string in the data segment whose offset
;; is in DX, String must end with a § character.

PUSH AX
MOV  AH,9
INT 21H
POP  AX
ENDM

;; Select string display option
;; Display the string

MOVE-CURSOR MACRO

LOCAL OK, VS

ne
17

;2 Move the cursor to the row and column positions in DH and DL,
;; respectively. I the row exceeds 24 or the column cxceeds 79,

;3 make it 0.
PUSH AX
PUSH BX
CMP DH, 24
JNA OK
SUB DH, DH

OK:CMP DL, 79
INA OK
SUB DL,DL

VS: VIDEO-STATE
MOV AH22
INT 10H
POP BX
POP AX

ENDM

.; Save affected registers.

;; Wrap-around input if needed.

;» Read display page into BH.
;» Select cursor-moving option.
:; Move the cursor.

:: Restore flags and registers.

POP-REGS MACRO reg-list

s:Retrieve registers from the stack

IRP reg, <rcg-list>

POP reg
ENDM

- Yo -9-



LF MACRO

;» Move the cursor to next line (same column position).
;; If it is on the bottom line, move it to the top.
PUSH CX

PUSH DX _
POS ;; Read row number into DH

INC DH ;; and increment it
MOVE-CURSOR
POP DX
POP CX
ENDM

LOCATE MACRO row, col

72

;s Move the cursor to the specificd row and column.
PUSH DX
MOV DH, row
MOV DL, col
MOVE-CURSOR
POP DX
ENDM

MAKE-STACK MACRO stack-name

;1 set up a "standard" stack segmen,

stack-name SEGMENT PARA STACK 'STACK'
DB 64 DUP ('STAK")

stack-name ENDS
ENDM

MESSAGE MACRO string-name

;» Display the specified data string segment, String must
» end with a $ character,

PUSH DX
LEA DX, DS: stringsname

- YYy o



INKEY MACRO

12

;> Read the next key into AL and display it.

;3 Save registers.

PUSH CX
PUSH AX ;» Select key option
MOV  AH, 1 ; Read the key.
INT 21H ;> Restore AH.
POP CX
POP AH, CH ;; Restore CX,
POP CX
ENDM
INKEY MACRO
;» Read the next key into AL, but don't display it.

L]

3 Save registers.

;» Select key option.
; Read the key.

;» Restore AH.

;2 Restore CX.

PUSH CX
PUSH AX
MOV AHS8
INT 21H
POP X
POP AH, CH
POP CcX
ENDM

KEY MACRO

LOCAL TEMP, SAVE

:; Read a sequence of keyboard characters and convert them to

;; asigned number in AX.
JMP  SAVE
TEMP DB 7,8 DUP (7)

SAVE: PUSH DS
PUSH CX
MOV CX, CS
MOV DS, CX

IN$ TEMP

$2BIN TEMP + 1

POP CcX

POP DS
ENDM

s» Skip temporary buffer.

;» Save affected registers.

;; Make DSpoint to code segment.
;+ Read string into TEMP.

;; Make the conversion.
;; Restore registers.

- YYA o -7-



CMP CX, AX

JA QUIT

JB CHECK
CMP DX,BX
JB CHECK
QUIT: POP DX
POP CcX
POP BX
POP AX

ENDM

HOME MACRO

;> Move cursor to upper left-hand comer
LOCATE 0,0
ENDM

IN$ MACRO string-name
»» Read keyboard characters into the specified buffer in the
;» data segment.

PUSH DX

LEA DX, string-name

IN$-DX

POP DX

ENDM

IN$ DX MACRO

»» Read keyboard characters into a buffer in the data segment,
;» (DS:DX) = Buffer address.

PUSH AX »» Select keyboard read option.
MOV AH,0AH ;> Read keyboard.
INT 21H
POP AX
ENDM

- YYa o



DELAY MACRO minutes, seconds, hundredths

LOCAL SECS, MINS, HRS, CHECK, QUIT

;3 Wait for a specified interval
PUSH AX

PUSH BX

PUSH CX

PUSH DX ;; Read current time,
READ-TIME ;; Copy hours into AH.
MOV  AH,CH b minutes into AL.
MOV  AL,CL W seconds into BH.
MOV  BH,DH W hundredths into BL.
MOV BL.DL

;»  Add the input values to the current time to get the target

;; lime.
ADD AL, minutes
ADD BH, seconds
ADD BL, hundredths

;; Propagate any carryover,

CMP BL, 100
IB SECS
SUB BL, 100
INC BH

SECS: CMP  BH, 60
JB  MINS
SUB BH, 60
INC AL

MINS: CMP AL, 60
JB HRS
SUB AL, 60
INC AH

HRS: CMP AH,24
INE CHECK
SUB AH, AH

::Wait for interval 1o elapsc.

,(,IHECK: READ - TIME

- Y¢o



CLS MACRO

;3 Clear the screen,

PUSH
PUSH
PUSH
PUSH
MOV
MOV
MOV
MOV
MOV
MOV
INT
PCP
POP
POP
POP

ENDM

AX
BX
X
DX
CX,0
DH,24
DL,79
AH,6
AL0
BH,7
10H
DX
16).¢
BX
AX

;; Save affected registers.

;7 Start at row0, colmn 0.
;» End at row 24

;3 and column 79,

;» Select scroll-up option.
;3 Clear entire screen.

;» Issue Video 1/0 interrput.
;> Restore flags

CR MACRO

13

+» Move cursor to beginning of current line.

PUSH
PUSH
POS

SUB DL,DL

cX
DX

;» Read row number into DH,
;» Make column number 0.

MOVE-CURSOR ;; Move the cursor.,
POP DX
POP CX

ENDM

CRLF MACRO

;s Move cursor to beginning of next line.

7

CR
LF

ENDM

;> Carriage return.
;3 Line feed.
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BEEP MACRO

”

;» Beep the speaker for 1/2 second at a frequency of 1000 Hz

SOUND 1000, 50
ENDM

MACRO string-name

LOCAL FILL-BUFF, CLR-DVD, NO-MORE

;; Convert a signed number in AX to a string in the data segment.
;; String must be seven bytes long, The first byte receives the

;; character count

PUSH DX

PUSH CX

PUSH BX ; save affected registers
PUSH SI

PUSH AX

LEA BX, string-name + 1 ;; BX points lo first character.
MOV  CX,6 ; Fill buffer with spaces
FILL- BUFF: MOV BYTE PTR [BX], "'

INC BX
LOOP FILL-BUFF

MOV  SI, 10 ;; Getready to divide by 10
OR AX, AX ;; If value is negative,

INS CLR-DIV

NEG AX ;; make it positive.

CLR-DVD: SUB DX, DX ;; Clear upper half of dividend

DIV  SI . ;:Divide AX by 10.

ADD DX, 0 :; Convert remainder to ASCII digit
DEC BX ;» Back up through buffer.
MOV |BX],DL :» Store character in string.
OR AX, AX :: Done?

INZ  CLR-DVD :» If not, get next digit.

POP AX 2 Yo, 70 s orginal value.

OR  AX,AX 5 Was it negative?

IJNS NO-MORE

DEC BX ;; Yes. Store sign.

MOV BYTE PTR [BX], -
NO-MORE: MOV STRING-NAME, 6 ;; Record character count
POP SI ;:Restore registers.
POP BX
POP CX
POP DX
ENDM
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JA NO-GOOD
GOOD: CLC

INC  THRU
NO-GOOD: STC 5 If so, set Carry.
THRU: POP CX ;; Restore registers

POP  BX

JMP  SKIPIT

3+ This subroutine performs the actual conversion.

CONV-AB PROC

PUSH BP ;» Save scratch registers
PUSH BX
PUSH SI
MOV BP, BX ;; Put pointer in BP
SUB BX,BX ;; and clear BX.
RANGE: CMP BYTE PTR DS: [BP], '0' ;; If character is not
JB  NON-DIG 3, adigit,
CMP BYTE PTR DS: [BP], '9'
JBE DIGIT
NON-DIG: STC ;; set Carry
JC  END-CONV ;» and exit.
DIGIT: MOV SI, 10 ;» The character is a digit,
PUSH DX
MUL _SI ;s so multiply AX by 10
POP DX
MOV BL, DS: [BP] ;; Fetch ASCII code,
AND BX, OFH ;» save only low bits,
ADD AX, BX ;» and update result.
JC  END-CONV 3> Exit if result is too Large.
INC BP ;; Otherwise increment Bp
LOOP RANGE ;» and continue
CLC ;» When done, clear Carry.
END-CONYV: POP §I ;» Restore registers.
POP BX
POP BP
RET
CONV-AB ENDP
SKIPIT: NOP
ENDM
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MACRO string-name

LOCAL BLANKS, CHK-NEG, CHK-POS, GO-CONV, GOOD, NO-GOOD,
THRU

LOCAL CONV-AB, RANGE, NON-DIG,DIGIT, END-CONV, SKIPIT

;s Convert the specified string to a signed binary number
;3 in AX. The first byle in the string must hold the

;» character count.

;v Il the conversion is successful, CF=0 ;; otherwise CF=1.
PUSH BX :; Save working registers.
PUSH CX
SUB AX, AX i+ To start, rest = 0.

SUB CH, CH :; Read count into CX,

MOV CL, string-name
LEA BX, string-name +1 ;; Put first address in BX,
BLANKS: CMP BYTE PTR [BX],";; Scan past leading blanks
JNE CHK-NEG
INC BX
LOOP BLANKS
;v Execute these instruction if the string starts with a
;v minus sign.

EHK-NEG: CMP BYTE PTR [BX], '

JNE CHK-POS

INC BX ;» Increment the pointer.

DEC CX :; Decrement the count,
CALL CONV-AB ;; Convert the string.

IC THRU

CMP AX, 32768 ;; Is the number too small?
JA NO-GOOD

NEG AX ;; No. Complement the result,
JS GOOD

v Exccute these instruction if the first string character
% is not a minus sign

E.'HK-POS: CMP BYTE PTR [BX], '+

JNE GO-CONV

INC BX ;; Increment the pointer.

DEC CX ;3 Decrement the count.
GO-CONV: CALL CONV-AB ;; Convert the string

JC THRU

CMP  AX, 32767 ., Is the number too large?
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Converted by Tiff Combine -

Cosaiad | alasdasl!

mmonic  Description
A ASCIl Adjust for Addition .........
D ASCII Adjust for Diwision .........
[} ASCII Adjust for Multiplication ....
] ASCIl Adjust for Subtraction ......
[+ Add with Carry ........cocvevnvnnn
D Add .iiiiiiiiiiiie ceiraienreaan
1o} Y T
Ll Call ..o,
W Convert Byte to Word
.c Clear Carry .............
D Clear Direction ..........coiveneens
J Clear Interrupt  ..................0
AC Complement Carry ....
AP Compare ........
APB Compare Byte (of string) .........
APW Compare Word (of string) ........
ND Convert Word to Double Word......
AA Decimal Adjust for Addition ......
AS Decimal Adjust for Subtraction
EC Decrement
v Divide ..............
3C Escape ...........
LT Halt ............
v Integer Divide ....................
L Integer Multiply ..................
H Input .............
c Increment
T Interrupt
ITO Interrupt on Overflow ............
ET Interrupt Return ..................
\ Jumpon Above .......iiiiieaens
\E Jump on Above or Equal .........
} Jumpon Below ..........c..00000
IE Jump on Below or Equal .........
X2 Jumpon CXZero .....ocevenennnn
H Jumpon Equal ........iiiiinennen
% Jumpon Greater ...........c00000
3E Jump on Greater or Equal ........
. Jump on Less .....cieiiiiinnainen
.E Jump on Less or Equal ...........
WP JUMP i
NA Jump on Not Above ..............
NAE Jump on Not Above or Equal .....
NB Jump on Not Below ..............
NBE Jump on Not Below or Equal
NE Jump on Not Equal ..............
NG Jump on Not Greater .............
NGE Jump on Not Greater or Equal ....
NL JumponMNotLess ................
NLE Jump on Not Less or Equal .......
NO Jump on Not Overflow ...........
INP Jump on Not Parity ..............
INS JumponNotSign ...............
IN2Z JumponNotZero ...,...........
0 Jump on Overflow ............. .

Mnemonic  Description

JP JumponParity ..................
JPE Jump on Parity Even

JPO Jump on Parity Odd

Js JumponSIgn ....ioiiiiiiiiieen,
JZ Jump on Zero ........viiiiiiiannn
LAHF Load AH with Flags ......

LDS Load Pointer into DS .....

LEA Load Effective Address ...

LES Load Pointer intoES ........... .
LOCK LOCK BUS vovevvvireeineiinrnnans,
LODS Load string .............

LOOP LOOP cvvvvnvnrennevanns

LOOPE Loop While Equal

LOOPNE Loop While Not Equal ............
LOOPNZ Loop While Not Zero .............
LOOPZ Loop While Zero

MOV Mave .......ccocivivinenns

MOVS Move string ........coveenveennn
MUL Multiply ...
NEG Negate ...........cccvvviinvaenan
NOP No operation ........... Ceieraean
NOT NOt .oriiiiiiviiiirr i iienianea,s
OR 0 N
ouT Output ...ovvvinvnevnennns Cevenes
POP L2
POPF Pop Flags ....covvvinuvvinerass
PUSH Push .. ooviiiiiiniininernienenes
PUSHF Push Flags

RCL Rotate through Carry Left ........
RCR Rotate through Zarty Right .......
REP Repeat . ...........coihiiiiney,
RET Return .....vovvveivinnnnne cones
ROL Rotate Left ............... reees
ROR Rotate Right .............cocvvnunn
SAHF Store AHinto Flags ..............
SAL Shift Arithmetic Left ..............
SAR Shift Arithmetic Right ............
SBB Subtract with Borrow .............
SCAS Scanstring ....ovvvvrviiviinnnens
SHL ShiftLeft ........coviiiiiiinennns
SHR Shift Right ........ccivviivennnin.
STC SetCarry .....covvviiiinnnnnenn.
STD Set Direction .........coovvvinnses
STI SetInterrupt .........vieiiiiinaan
STOS Store string ............... [P
SuB Subtract ...
TEST 1T 1 S
WAIT Wait ... .
XCHG Exchange ..... ......ccvvveien..
XLAT Translate ..........ccvivveinan .
XOR Exclusive Or ...........civvvivunn
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