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..r5,-r,or*1:i f1 -.-! cl./,.' \t li .t:lju, J S'/ k *-r' rf # L ,St*J,r, ,l ,furtt,. J,-l .80286

(di*J ci-1.r -rlS.r-a ALtl) t5,-lF 1.rrJi.r,a) o.r-ic^Lit* ,:JLJ, f, .l ,rg-c.JLr: ,,.l rK-i.rtr; .ll
,ro.r-;ri slr,',r, b *LiL ,:x! JA f b ; rlb ,ris lY orl.: ,131;f s.*r f Y g1+'$ f)1ls.r, J,-l .80386

.r;S.f J* o.r-1.:liit* c.JL 1: t' J d+ c-JL.;: g,r ..rs

orl: ol51j3 a,LL ,gl-^; ynls ,r,a'.. o- Jl :11: cl* Yy o:ls 
'131J6 1.# yy .gl+'U f.-:,;l:y J,l .80486

.t:S.l k.r": cliL" ,:lL ; ,jii- c,J|-.;s 3 cul a$ uA) cr,! ,gt"rr*tG .gly 1,(.t1lr &\?
sli.1.:rL .f5* r,r )5 )rL't ci. ;l .;:o -9 :11: .r+ ?f olSlJS 3..*r YY 6t+F .rKJ1l:.,, J,[.80586
(6X86) JJ f*l (.uiL n:-:b 6 rr t;l1;,-t:l.r.el n5rr5.rLll .p: ,1l .1 b l*-i lU J:-t).J:t- lFt

c ."tr ,Jt -& )1":l ,-Ps Jl'l rtlyc t .c.-l a*51: ,5r::.1 siJ+ orb ol3.;j3 j t+l+ *.prt 9 fJ;l;r, y-l
.ltri<q 

" 
f: r.rl4 4LiL c5,. f,:;l>"i/-l 4L r) .r.ir/ rL.-t ,e! 6olti- .t:j),.5t J"r:, ,Jl+ 4!nL c<,-

"r-13 .,'*ul o-u.r ,*i; ,:;..t 3: ^1 ;iJrb )a ;l faj:1 rr:ul or.i oe*-\ \-y JK.i .,1r lS1jJa:L,o

6k', ,i J,l:u--lfil r-13.-r-iL,r"BIU;l ;iL;:;:\1j;utdlrl EU 4'$J.IS)S\1,t-lj jo)-l

.r.;l: c.a Pf

r' t otlsK h'.ls J>l9: (t ).r*!*l .r- g

2. BIU



s")L.t d;trtj+{.t5 sj+dl Ot{j, s+rJ .-Ut

6,lfl ).hb 1g,-Ll 6t{:*i;,1 .c.. .l rrt,^ 6rl.r-'J(CU) {5-r-l; J (ALU) 
"iL- 

t-'.1 J j\-;
..t:lori frl, &:;t, .la c.rtJ-r; c;!y-r

BIU .riLLr- ,Flrl*, vit-.o 1$-l-6t+tr J.6Ji-f 4:J.r-13 c.ry-.r. AIU J-, g--W
gl+F; r5r. J,5,.tSu. JLJI sil- 6Jr - 65rJ 6t9t*-r J.liiL EU q l.r orb r53lar62j3

lnternal Memory

.$5,r. Jj:5 b r.liL,Slr-rri 8'
ar !rtlj-.r BIU;l ,g,J--t S--r.
gteal lr--, r.r-!Lr-.f-l!.' -:
rlb 1p rLiL- tr e.br1 ,5$-J!;-.:
.,1r rLiL-;t! trJJt;1*, +U BIU

rr r5.t-r: tt;. ,ja:Jb*t,-b,5--
;,1 .u3l,i:, fJ;l:rali I ri*r.ojtsl

;4 e) b r;L,r. 1.:ti ! BIU Jyal
o:y*j,r-51; lJ bJ*JlJt*) ;F.,t
6t 1LrptS*5 )l jL- o.11,.-r ri.;3L

..r-lL ,rt"i pt
dt.r :-b c f.l tiEU rBIU qfl
i1J.; 1S c<,- BIU 011,.--r ..r:5,r" .f.-c

{ srl.y-: x.jtJ BIU Jt .,:".tnU;l
,CIJ)J ol3!-, .<,. l-i r.Lil- .;': l,eo:|.:

.r:'s- .tJi 5,:inu J.)Lt .*.1-
jl lJ u::JtJ,S[+ULJ-, EU O++-.o

€U Ereculitr Unl BIU gus lnlerlace Und

.f(rK tr1, .r-\9 5 \,-J r-\5 \ - \ $.i
..t;5,J- {tl4- BIU Fl.1r:-:. ; r

,-l^Jt y-, c*- 6,lral Jt- .1.: EU +{.bL ..ulr.r CtV eVl.tlE ptr.f-r e ,].Jlr*, d,,;YI.,
*r- J $ls.19ti,'l dl-j 4 Jr l.ral li u,lSlJ ;,l .$Su. u^l5lJ +LiL;l lt Al+.p5.rr-r BIU r; .l

.-qt,r. ;l;il .ti;b,
4 e\*l Jp-(,'6t- u S$lrglec-rn tK- tJb b l[ n s;b ,-a..at- 80486;l.r-,51rrfu,1:y

.c.*t .5r_ U; )t J+ rF,
Js,r.. fr.i b;l;l ;l ,5ll: .l [, 

'#i ,Fl"r rl l.r.1.p, 4 rfu;trrl { r5*:*l d.lt }tl Jl.lt b
.:11:6hL," \Y .:Uleri Jl.Lr b.,t;u:.L 4lJ l-r* 14b 6l,J-r" 6i Jl..r.r L;;l*l

..r:-r: gtdl 6)l-r cttte q l.r ,SrL.j .rl.1pr L's;L.r.2:ti ! t4i o.Ll J,.l
tSc ,F t^diiL )l p--*,gl+li-1[. rhti.,rlq [rri:;l:y ri-ldi.r.: ^,.lLlrL..hbr, JS.:- c<,-

gl-*l1r 6;-L.r c.+ti .:ir+-f rf.!.;by ,, Jg ;r-l p elt.rjL "li::, .r!.;,.: .-1,,.* ,St , q! .l

:.:-l rl5 )et a,tr'-.J.U ,S 11'': uful;ot
.$Ji L-?l .r,-t-i g.r*l 6Lr.i;lr; ,gla.S )-ly rcJ.a :l Jt-:0,1 ,L .lJ q rr;L.! t+ .+ ,r+ (\

.t;-ie r+f 6:1.r,,;

tA

ALU: AilTmoIr

-alg !99,_c _u'.1!
CU Cotrol Unil

r,"rrG;;

3- Singlc - stage pipline



\q jtgt ca* rr-t ar+S31r

;fe)"U t, clt p:;- JrL';l .[L; 15.Lro:l:tr!.f J*LJ (Y

.t_*e or!r' .l .rl.r".it rs-h CVI dl.r: Jlt ).4b Jt ,PV )l ,S,e-b 6L+l (f

,,l;>l, &!1,'
,Jl;lf Ui deil, J @AM) ./tU ,tPt I d;ib r;b rjr; ss;)61r;3-t51r diiL 1r l:
.>js ,g,srit. r"a-,;,, ,gt- u"rt:t 4 ,lK, Jr i/-lJl+ t;u. ;Vi O jl .*'j t ..Lil- gk;l-li ..r-li.r (ROM)

JJI 690K 4lilt- .- {Ut<. ,.,Jll .r, Jr:,rr rJtl t, 8O36 g, 6b;1-5;l ,F_;j .lJl 4-:ij d,- \ -r JS'i
.r.:-l o$ f!.:[i:-l g;lra 15..:-l r_! RAM

-qcart Address Purpose

llex
P00c0

Dec
960K

758K C0000

640K A0000

zero 00000

|Jrut a.lt \,>

"iJt :, iEit'

J\,r\ diiu 
^,:n 

\-t Jfu

o,.r-;1.; sl;,r, b t-ie oe*.;i,.1,"tSgb;l rSrrJr:L,r c-l {Lit- l.-lt 4 J.t"i ROM .ROM

;t (BIOS) rfrJr I 6t-ttt f.r--1:, qq ROM ..',:,- ::r.i .hU -tt .r-l .pls 1: [-ro:1.: 3 .r!1i: \) '-r.
.:.lrcr.rl4 c.;- c(-rr ..r5lr::SruL 6Jf | ,1tsts gt^tlil 6ltKir t>aa 1 $u. ;Viletf ;rti
,istf ,|'ucrL;.l.: ,.irr- s-i $jL r;5,r. JiS\ t*S .bt gli '--J.,t;UilOOf ,s"2:i lt 6ROM

;t+t .,ibt 6tg-' ROM #e ,Jut: i.*S ,?s.cfur;tS:j- -'l-rf.,tr -r 46 elt 6,leLz 6,rAt

.S,l St$tL.RAM ,5.1.1 ,1 .(--r 6ss )l lt tr eV g:-*r I .rr:.-rr
RAM .r-1.: Grl.f "aU 

l-Lil- lt r.tic-l ,:s r5:2b sS ,1RAM t !r,-r ,.,i-UJ ,5i.RAM

yr.,1t-5tr:r5 .i.re ! -<+t+.,i;t ..r-tr.f o,pt )t +,Ea 6lral I ,:.ir, *LiL ,J! 6215,^io t>aa

l: .:r- orh;-l uby j Lro:l.r 6Jl.r1K'; c.g .91..;61.r- ,r-1l; UiL.ll .l-! :.1.1r,. ;- ;l RAM ol,o]-bl

,tKit ..xsn.f.rliJtlr nanU 6j, t l: ,!V fi..i." jl ui*i ROM 6jlsloll Jlu il,t.-J.6 ,Fu j-,,,,S

RAMlrLjr-.[r1 .-!iLJo.:[p'.1 ai;l RAM cSlsJ.u!t,f.'t.rfitr$t,sil;^,.rlJ-r3$l c.s r+lr;,r,

)l +lie..n: gL.; uErl;its..l.Sr. :t-.1 c(-.r ! -4tt ,,L.U t^).a 631 ,, .r.Jr!r-l , tyJ,u.lral
.(r!j r,b- 6il -,4./-ijt{ c,s ,!l;) .+L; ,grhf.rtr RAIVI ,5.1.1 -r,lt e-&-t r.t;y b .r-rl;-1 ,-r.*-

.Jl5,r, o:L;'..1 &V ,1.* esV )l RAM dll Aent

rJbil- 
-,1s 

laosls ,rl.l--2si
lr\f\Or.rritL.r.rL;.rrl.:-rtlL;;l +L^l ,r.rrb,.:a!qt?4 r;;li,g-fL;,,g$.r. r9l-$-:;l:1
trc+li-lr;f.Lir.r.cyl .r.lbjbsJ5,JtU.lil-'.:-.tiYC 8+-l0529Hoi.r;;L!cfL*JrL,+.rriJi.,,

;"^ bdr" "".a.. -*
192K memory expansion
area (ROMI

128K video display
area (RAfi)

5{oK memory (RAM)



s-f.n drt.|t!rt{.iJ sl.Fdl Otrl , ..r+i ...Ut l.
! .:tr ..t:5"r oF tiS*,*,-lr .*j C nJiiL 2: I Lro:l: rgi-a- .cul 29 ,uS ");rt 

t J 05 n:* djjJl
4.i .!Li jl l)0529H f;;l>"};. .rr,.r ,-"i! jlLi ,,.1ri.1r ,** .rj.,t ! *-lr : g^S u".2ri 1, ;S J:tt

:r;,t.r.Jj JS-: $-7613 J7672 o)1.\ L, nliL ,sW:ri (o,"t_ ts^:;tr, .r,;
ot;t u"iSv,:"-q l*;J C .Jhi;.1: ! 6s.r-o 6Lao.rl.: ^S 6f-:11:y
fJ;l:r,,-/l .rnr.r lt+l d"t-l db r., 1.., .rl-cy!l .y'jlsy ...r5"r

Jru t J JlS.,. d-JS- ! t*+! ..rlr..r, "ul.f"f a.LiL;l ! otc>\ll
.;J"r c.,t!-; C,-.t q ft .Se ,r;i0529 J+ l+F ), ?o
J e-y -Lr.r ,' { I I :'o;n , .1 f-:lta,.f-b 1:.;t5sy-

..r*:L c*il: ,jK'l Ji )l J,-! Jr*l 6La.Lr,.r,-b; Jl5-:l

.liil-tt
xtz u".s:i xtz u"rri

;Jr:;rl ,'*t S..i d.:jrl .:,_L

,-|.j Jl=- 1.: ..:f-.i .pl-r olU-' r.ti.r[*g-" J olii; c.*.r, 4 ,yfi Cxi {l', A*l ddJjd"LJ dl
..:*l 05 )lJi. J673 aQj;a,. JZ9 )lJi. J67Z ua:i oL-y*

La.:i"o(rJ ,.aJ.r.;JT
Ur- r.jli ,'., , 

"1.,8 
\t J 454Jai1- )l ,-r.ri t G4,.il-tUlr,4:-r.;l +Sc-t ,glq-L c-*- .<,-

c..rL 64K b r:-l ;rS* ,r+i- cJL y j tr$ .st; a,triiL ,l .r.t- J^ rl sl;,r, c.:^<- &- q -St .r-iC
,r^r-.,.ri 6lJ .J*i! ol3J: sl;;,r, t"d,.fu :lJ*; ..-*l a-Er, 6lr-1,:.e+ pjY ,JLA| -u,jLi b J: .r-lr

.f+, J*a,' ll ^Ly.-r" ci-<- .rl..i 1.: :.1-3, U,,Jri c,- .lils. o.V *b<- S-
.<:-t c,;K- j osls t:,;.,9*- Jt.L.(.- :;l .uzLe ,Lrl c.uJ1- +-

s8*
.Hl U-! 1r lr-l ;f,ti,-l-*llr.r-,, ;rr !r-r -!"rlr-l c*6a ;*-t .stdJbi-, 611-..rS.:-.(-
,r.n.r--.,ri l) c^\g-;r-l CS ota' .')Fe s-p n by 6lral 6111 JK J q J,f,c --:,- 3 .r1l: llrj c.il-

.r.it"; i-J., JSc,J-<- Li- jl .r+i col,r, 1s {t? .r.l! 64K;l .; r* L: .rf a,_-[ ft .5,_,

osls c,;K*
.*.3* ;,-l DS .rLi .r:-l n-.by jt* :tr, ,StS ,flt.l c"rl-i .o$ . irF 6Laorb g;jL Lro:b .:;<-

..fS,r, ,ra.f-.,1ri 1.,1

rii,, c&(-
c.g ,..Ly r,; -f tgl-t s J.U ,*-*- ..i c-l;t c..6a c"br, 6111 .c.;5;t 6la-1:i 6 jV ri.! rosL dLr a,

..r..!U,"SS c.J*<-.ll cr$..r-!.f Jsl ul:a q c^S;t

bc.ifu;.r.
.* tF.rlJ CS .DS .SS ,r(if ,51-i \-f ;$-! .r:-t cil_ (!F .,yi J.U c,,^fu .rF 4
.>t{ .i- ( r:',..:6g o:ts JLl; S u*; r Lr/ t^..;3-.1 $f.j) S.r Jl* !.rf .l osl.: .c-:,.rLac;K
t-tzt .fV 6laoslii.l U GS .FS j)Li J 80336 6br(:;l:y 1: I (r,:ul sil-l $.<-) ES F, crl-

.rill:



YI Jl'l cAr {rrrt At{*&r

ss l-t1os:- Stacl g€gm{rnt

ot l-lo-u:t- 0ala Sogmont
CS I Address

c;.1.9t1!t Code Segm€nl

c.:l- ri- .J-i .iJ)Li 6rrbb
t' -* d;Ui .itJrr! ;r, .;t +f c.,-t .st..rb
.o-b ..r-ilr.r f:-.i J,,tJ \ p r.rr y j ,.r"1ri
038EH ,,rJt 3t r5.r-r*(, Ji;;: ! 6tort.r

y-r-i cr)t- a-r J.! dJ? ;*s" )lil .LtV
;;yurtt-t L e-.1 .-i,.' .1.;..,>,.rJr

.q Frr ylor.3i q 6jb d.r*iJrli 2r

'L-: ;r 038EH JS ..03880H dr-itjtr_.,

,lic-! r.r* .1) 6 g-fo ! ,l.r *iJ
trl .i $q lj) ,jl-j.4 .1 r;b r5.1 gr:l.r.rr

,rrgr2ti;pU
rEib 1r r.qr

diil'>

Vu Jtrcj3- \-t }(l
.ft^r.r i,tii O38E t01 J<-

bc;l- s lt
rc..'.n ( .r-r ,rl-lr J-ly .rlr{+rl 1: c.r.l . Ur ,ytr't.i,- li JiiL Ct*J -r;L. .,br1 4 .pr,
ctlr#.rl irrl:rt*(fOOfOb0;l)r/Krh.a.'FFFFHU'0000H ;t sty',r.,A\, \Lit d,.r.,t:;b,:- it

;r tJlSr f \ r+lt ,9,1r, .tjs1l; P00Y0 r:*il 1r L.t* , - ;i Jt :1 r:, :l .rr ,:..! c,.1J).r:00 r:, il tr
.t.,je r:** b r:,*il rh,i.3 c;3- .rl-l 1.: c;.(- nrJt 3t .#; -furlrtoc;-<-

up-," -'l orb cJL 62si gpvDS .rl..i .s--J.,l ;uiorsrorr ,.ltf-;r c;3- ot ! d-q.r..( .,li .1r

.t:-.1 c;-K- .f-l: 2: m32H r:*il r5.rlr, 
1L.1t 

t, ;tS, JJ-, c{ J 03SB[0]

03880H c,;3 r,.;ri 32 L*l
.:.i,-t {qL. Al .r.ll!) &l Ja-i ,SU39L2H,lEiL .*;- dK .r-t :l*

03SE0H :DS uJ- r,lri+0032H :..-it
@ i ui.i> u"2:l

o.1l.ul 1r ts-.'J.e;Ui^tlit-jt ,:ltrr;l r,5..r-!..r,3d/-s",J.t-r,-*.1 i.,S-ubr1 d.q:5qy
.-u*.!t dijrl,i,-*t iSd dJ -f .r I $.1[i:.

,rl.r.";.I 4)
f.lt.rllit rr.r-lri614l/ srCcrlr'-l rrar.l ,gtr;1-KJ.-,i.t J--l -iL- 6lr.r(;;by

.s)L,l
;l .urlif,r- 1L:;11: b c"*r \t J ri:..r ,*.\? 8036/803S r*l;t1 6l4t.i.SO85/SOSSrr.r-;rl
r:*,'.:t.rtq (.ryU 6U1. \. \\? t.f:*a- J,,ti) ,yc )6.iftrq ), )t c;K-.i. r,.,ril,(.rt+i
,P. Jl .S,t d,usri b ,litr t, 1,048,560 b FFItr tOlH JL .rr-,; $-S .b y tz-t ,i,.o *J-*.tr
!t-J)Jr jtrl .>r\,'.-'' Jr 0 **r tt*t c":td .p .+5.1,_+ sd-rr.r: 1111 r, 1.2 F oryL! 6t .- p.; y' .Jj-.1,



s..L'b 6trJJftr!' sJ+dl Ot{), s+,) LUJ{

.+Sg.+ b t^4 .-^ j& 'bl J +' )V &'-f
,' LiLv eJl-.;: Jl .rtlr 8086 L qLL 

"r', ,"rri80286 fJ3l:y,iii- c.JL .1: .8o286 4t-:o1
,r^r--,ri sly,-* fJ .--f1 cl;l 1 \t b FFFF IO] ;-trl-r J J:Sr-/ o:l-i.;-l ,r.ar-Jri g!J.| .*.r If jl fi;br, ..r-i

\ts*!l 
"nrrit,,rt*a.ir-l 

-lS.r,.l*a.l,iL;l ,+YYs*<-y1:io.r5-b;:l .riL., -L<.-sLi.r.t
: c;-K-.rLl
: rr;^9- n.rit

''}ict f d

,:Jt-;r .-r:5.r. ,r,or-.,lriSOSO .r,iL brfu;l:y b,-l L;4i-,:Jl-.1:.30386/30486;.1*.1 ,rl.l-1.ri
oA Y t- Lc;.<-,r^.r-.,,ri 6lr,.6 t:Sg ostc-l .rer-.;ri,Slr .-r frr rl LorK;;tsy ,,-l .or.i c^bt-
r-:* YY 6,;ltit L 1[;. ;,-l ; {L-.f ed) cr+ fY c&<- 

"rrri 
,.,A.\?.::^<- ..rLi .:;l: t-r1(,1 .',-L

: c-;J-.rLt ::*.l g* c*il ,'r:l
: *,,.tK- u";ti

ts lj
,JjL- ,-^lt .*U I l^l- u"1ti a-r s;lg-: ,.[F,J l.r-l 6 ,>l1j*: J;5 c,qq f-f;lsr ,519'ti

r--"= * c+!.,11 c,,Li 1: 1-{+ .SS , DS , CS .1,;L .u--r ,ror-;ri 
"l.tG 

ldl+ 
'-J..r-id 

o:[r;,1 o!..1-
:#. sF"f )Ei t". tr -l srr,r" 611j30.,1r ,..'.

...\0\T\r\Y\\ \. q A V ? 0 f r Y '\ .

,,**.rttiU'
6.1[ c;-K- Jlie \ oS s.tt,/ tl{ .liiL;l aeb ci- ,ror-.,,ri d! c^* \? J* Lt cJ.<- c,,F JA

df -h.ttr.ti,**11 o.*1.: i,.,c*1 f 4*1-a t:-eUyiFlt! )t')l\*3-"i-.r.1; .:y3,r,a:;L*i

'l-rt,.-l

,,|,,Jlr*-, ;K,rt:t 1r e*!l 1[i, o3\ .rtri ;,-t .r-!"f JS ciX- l:] ,.r":ti 6!l: CS .rLi .CS Crti
CS .-r o.+Le 6,>l-o u--;+.Ell" .rfl'l ,r.,SlJ ,lal c-fi +f t:*l ,-rult3*-, ,J,,.)ri oJ;S ra* (IP)

.4 6)J-r.
,{ 1: l:*il .5,- .3\ .rtri y-l y.rL rl! q .r"!tr.r Lro:l: c,;SL U} ,yrti 61.11: DS crL",' DS dLrU

.t-F,-f Lno:l;.:;J,. )l oa;^t JlS" 4 C LL.JI *-,Fbp,
,,li;l Lao.:l: s6.1si,:-iyo;,-i 6)11 a.Lr1.i-n5:.,pq{..LiL1:c-L4t.tlr.f .rti.r-l t..SSgU

J,rt;t o!.j..rs,:*il di o3)\* nu:5 nyi .u-ieSS .rLi 1: ! +:-1, UF ,ytit.g-13.Jlf,r, o:ti.il

t*4 6sl-rcSS r g,-..1 6:b '*-t 
+.by;r .S.f 

"t'-.rri 
lJ q t: 6.rh 4^15(SP) a*

;-.1 ;': ..r5,r. o:Uil l.!rit- ,rrr-1ri 6115.;-: GIJ.\ JlVl c,l.31-.:,1-! .6lu--i.1 JL"l ,,;.l .ES CrU

.:9i ,r.o.r-i.121 ,I*l r.by !--r +! r-li -'l+ rJJ, ES cli.5l .r:-l or.! l+r. DI crt+ q BS .rt{ ..-F
.r:*l o.t-.! 6J -hr, yY! J80386 2: oS,5f--tjul cr3,Jt+'tJ .GS f rS cgtp!t

Jo-r\l,.rt{rtJ
..u--,rBP JSP oIP ,f os3l.r$ -

L IP c.,1,,' .r-!.f l-r:-l c,aa 6r^r.rj-) .:*il ,r;:i 63L IP ,ris \t c.,$ .0P) gLJ:-s J.rUl O$

YY



YT Jljtl e;d s!.1 g:l+3i*l

crl-;} O.-t *. J_t* ,-*-i-Et.;: J!.;1.: )ljt e.lr.l JSc,;-<- tStV t*.t t. &-t_b. $t*'-,1 1.r CS .r$
J,.,.a,' ! u>li J,-l J[;, -r*ly.f r5,r, or$'*.1 DEBUG .c.by jl nt;U-i rc.l.j.y dlr.:.| .:.a- .+Sct t-.,
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1L.11 .5l-aorl: ,..,ri .t-t t

ler-: ci- -1 *:*1584[0] 63t- DS (V).(JU:J| .r-1A0)A028(X.r:-l & .tS,g #:!At.i oliiL

.A03A01 Jfu C,,+ JS,J. $b AL r, diiL;l ! ol.r r5



vU-s
.fg1;olffrbgirc ,Sb"l

+LiL 1.: trr.by 6lrrl J trJ J,5luria : jJ-r

ar.tir
V eVl A-&t rLiL .;: Lr,..Ly :j1.1 ,glra l"sV rl.r"-.: ,5111 DEBUG ;Q DOS e.Ly ci- ;f F ;,-l
L-r-p 63-tril-e$ J JS.-:;3lr +tiLo1 g:.pLl1 lrr-.l.;y tjlju$;jK7.-r- uilJ.r5,r,ort;'*.1

TurboDebugger ; CODBMBW ruL; 6;+:i -*l ,-b;Jl(il 6t-n+.by ,-f I ;;Vu. oa;:.|-t c-lfl
..r-trcf i'tlK-n,"r:-, 1r;e*l jo.:Lo:li.i-l 6ltl-r)g$,rro.:U.tl DEBUG1l L.lllrr.p3

. ;:rJ jl .JJl JL:- -bl .r-5.t*"lr ,/u.lJ ntiL )l eV u-15; o!t;* lj onJ;l dbcr-.r,J tr
jl ;;r J[, +,L1 lSu. o.:l;;.1 c.rL-t- gt+l .l t".rti .1r trorb g-'l.rf-,lr ,g;,4.>11;-'t Flr Ji.."r\ 6l-ro.:l:

jl CUI s--J.,t lr-l l+icp.l .rl.rj-.: U-t e&.J5.r, o:t,'".1 ,lr2l ,5Lrubr1 1: !x o.t*.i.4y;6Lro:l:

.5)L,/ f'lt {+'Lj tl;ti 3 rfu;b, .f.c
{rl, jl.; t*: d ..;i ,,^. .+;5 UJ- '*-i -E-tt"p ti ,rt *l dtj jl ,!i ,.,:1, d tly{ .ril;,rr tj
.r!..i,: ! -&t 

"f-p 
l.t l,:Jl .$ti r*ib IDOS J,tr r*-.t r5,r("-:; r:-l 

"f--l 
6t" u'aa);1*..tt4

.rJt, ltli t+lrU.9;1.r, c(-.-s ,-rl;ll J f*-.r,

DEBUG oU; jlollur,l
-,15 ..,-,l.r*l 6toc.Lir1 .r11.:; Jl,(-:l J.;"i dlJ d.:-l tL..^ DEBUG jb r, 6lr"t;y t DOS 

't:*r,eLiL :;1.9 U d f, ,5lo:l: ,.r ; ,:-l o.:il*i ;f5."! r, lro.:b I .,.by .t5 o*n u.!t i DEBUG J'-t &- tttr-r.

dL-l iJK"l t*l 1 d-tS.r. o:$".1 dhLy. c<,' .:JL ;l i,=+--r DEBUG .rj! .+U dt!..1: r".lr -\n5.,.

.*,.t lJ t+$ I ..}iL i sp;re ;y'b +fi.r .rl.lQ I $)cr,,l:Jy' .1.:1jr:,51 J<- q lt -bl 4

DDBUa 4alj
tll.t tq;l 1.,e5,rrl+L/..rrr,rrl.l 6.:rptfc.rtJ-r;l ,grl.r,;dL-l rrK.l Lir,,DEBUG,Jl+t"i &p

: sfi C* f..$rr, .rUl

it^iL 51r,Fl .fJr.*.r!,.i-r A
oov t:.,,jt",4 jl Ur- tt ..liL r, o:l: r.1.;3 E

r-.br1 .1,- 6rtjKrb N

cliit-;l ni-L .i- .tL_;:-. j--L; D
+LiL 2.: 4lral ubrl,JL-l G

L;tt,>1.1;t:;l 6,l.o3a,JlFl t- lhil P



rA .fr+..lS {3b$dJ db?l
DEBUG t& pa :l r-sf QJ.

rir c(, 6lfl LS-S- T
c(-.: LS.r., -r uEJ.i. A;; W

4\n 1'rlf ! DEBUG ;rr.tr )t ,*6 yi E .-'*..;

DDBUA CE lj,jrti
.r:-l o't.!.r5! DEBUG ;l or[i*-l .1- ti Jol;1| 1r ,r-Ll ;":lri [ql ,r

.-rjLj:21-e tt ,ttl +.lr+ S tb -* l-: o-r.^-+.ltli 4f t 3*.isr U. j-i DBBUG .
.s': t.q etl s: t'ftt! c.*.tgj) ^S+.,t$ d.rU siJ.bii .

.,*,-:r-rt(. .r;tc ;[5J r, .r.5rz-- (:) l* ! l1 ..lti .rlLl- J r:;..(- O

.J;.:-.r c:it".i ,Jt+ +t, 1.r :l&l i-! r5r5s. ii DEBUG a

llii orb ci.(, 1.:200H 11{5" .r-ltis ;t +f rLiL ;l 6tg-L .rtt.: ,srrr DEBUG ;r D lLi ;l ,_; Jb" I
.15,r. c:$'".1 rjjr.

D DS:200 (.:.--"r rti jl q .L-U t,- .t Su,.i,- tiD Jti)
DDS:200 (c"*r; ,:i;f J,.: r.J.-U j ,->-l S1i.if t D ilt ;)
dds:2fi) (c.--; .li;f .In 

^l-.U ; r.:-l d;jSuir- tt D JtJl)

DEBUG dat j
.c-l e*i "- &U r,:1[..t-rr,rr,J5-L; 4^i, 6s.t -tt,ll c.t,.] rilS; orl.: r.-b,;rL;- D iJLi

..:^L<- :cll(, .r;LL- .JU. ,Stlr ,r:*l o$ orl.r .iLJ .l.tr .f.fr* t * u"2it (,.? ,.d . J) -\
.r.:-l oli osb Al; rsb '.:yL! dt+,Jti.t Ll ,-e--* n-U -Y

d!-.i l-": a ; r:-l ,!-L; .l b dtrFlJl5J.t-i 6t:-l c.t^l c:b .r-rl- ,St{".tt ASCII Jl* ,-;-! r:* -Y
.rJ.r, c(J orr;1,;,Sl.r.+9U,2J

,'{L \YA 6l-rr (.:r:U tSt r p-r lY) c.- .l .--! \P ,J.U tr y' J $r.-r' ,J.!L; ! o.:1.: t- I .rtJ*c ;,1
..:,-l d*.a il ntft t J.('.i .ris, ;lA 4>f ua;*D irLi rr L: rS,r-rri L ..f

Address l. -------- Hexadecimal representation

xxxx:xxl.0 xx ...,
xxxx:xx20 xx ....
xxxx:xx30 xx .,.

xxxx:xx80 xx ....

# Glt..L, i uc.;-i(.-:dlS, eJlit Jfu q. fl) oJUl *+! frr-r.r3 (:* {,r la6.-,a * r,.;ri
o:;L! 6L- y'lt5;r o:iLl dl+. .r.!t- q3b ..r,.;L*! 1., l{iq b Jrlr -r, +lr F.r 6kr-!;l ;1.159 c+rr.
A ,a &ti l; d{ ,* st.rlb r.p; ;.1*,,1!6lj; .glJ .L"li.i. l{it-q;- 6rr:,r..it- c+tr.f ,Strr tl

c,_rLL' lr 
"r-! 

c-t^r.f plfeL! Jl .l!t : .rjL,_,, l;x' ; i r:.tbli Alt l: Jsl,:,-! A I lJ, yi-q
..r,-:t -r r:-1.2 r:*.J,!-ti ! I +S 79-i XX10H lr.+*r lJ )O(BI//irt<.

.be ef i.r-tr fjY .5t+ Jr tt it 1;,{t.rl{.ra I J.f,rr c:ti.:-l r[-; DEBUG jl !rl5ir,l

.:;l+ .l." !.i-.rt-j;*.r{b R
.{r.- 5t .-r#L .r5.t1.r"1, U



''-}..r 
6tof3a4rtJ sJ1*l d,gj 9 

'+r5J 
rr91

DDBUA.glral

;: t_ -t.5-li- c*l DUBUG .l"U +f ru-c(-1:.11 6lr;Li t;st tls f.:-.i:, ,DEBUG ,g;l;ulo! ,5ly

b Enter +l5.l r.:5*b L DBBUG .uLy ef elt.r*o: tlJ slb DEBUG *5,r(--.r ,fS '*, t-ltt
o^Le6,1sr,(-).i-r.q,Jyrl DBBUG utrJ.t_ielSjKt\'L'V,Sst-tcL--.r631 ;l DBBUG.u;
.p*5,r"orlir.,l .!;L rtt-:"t6lJ DEBUG ;lJL.c.*t*: di.lt .J*r/-+.rLiDEBUG )L 3 .r-l rrlr;gU

abile qgtac{rlyr ct*_r

;ti tglj ..4,5o.rlar-l 4Lit- ,r,L:jl c..^,J, oL-y* d!.) 6h DEBUG ;l .r,-! L.i ..r-.,- d ./_ll t,
borl:ASCII r.rQ3 os-r:Li cSV ot-yn q {'! lr.r!-q \t bA 6.:-lD dt} xSu,r"at jI; j,-I

f*r" cJljl{4tr 0rJ4
cob ;: slji{".t c...1rJ 4^lf 4 .+ J^5s/ oe;":J oJ-.! g-.aj ,tl;raa;;l BIOS 

^S \ 4i +-k lJ+l

;l o:li.il L,r1b1lri410H-411Hc.iiJ, 1ra,-15;,-l .r:.-l o.t-!ua6t-lll;l ;l ,rLal ,L;l *5c.*.lBIOS o:l.r

,-e:P g. ;r,-*i1 #* 62ri ,512,.40 ..r.*r f2 .ri o!;;* ,:^-i 3: d)i Li tll;.r" DEBUG

r:*il oj)\- 40[0]H c,i-<- sL40:10 ,,rri *; ,-:*l or-l )JYb 8- o,"1ri ;l c.*jl ,gly 10 3 (c.*,1

D 40:10 (-r,;l& l, Bnter .q15) :r.l5y.t' ,*o.r .5+i sL i4;, \ il bir.*:..110H
: t-*g tl;i ;r*a:;3,ra o.:l: ,r!L; *S gr*

0040:0010 xx xx

lJ l{+l-i J,-1-{ l-i Ai ,-i 611 .44 j 63 o:r:Li ,S[* -crb J"U .r!*61" WJ e.51: caL I 
^Sg::-K

.+-L.j .liq .43:3r,-p*.! q b t+i.r (4463) $S,r.JS-
\0 \f \Y \Y \\ \. q A V ? 0 f r Y \ . :c11

0 1 0 0 0 1 0 0 0 1 1 0 0 0 I 1:Lt-JiJ)

: ,:-l o.r-i c-l.; + !-q jl LA.-:.t gei fi I
)ljll bc=r

(01 .r,-jr3s) \ = or"i ,F g:l-rr.(ta,5t".t5r, rl.r,u \0 j \f
(010 ,r,-3r:r) Y = or.l J.ab Jl-t',5b0151: sl.r*' \ \ - q

(11 = 4. t0 = 3 007 =2.00 = 1+5)I =c5-1r6Lr1l;l rl.u y s?
(&r"SjA.xY0=\\ 3A.xY0=\" 4SJL 2t, u$;2Y.xY0=.\ ^<JL1:) \0 =;.r.-.1 !.rlsJL d_rf

.r1l: r.9-3 u;\.2 f-:,31ry cS*f = \ \

.c*l r3-3, y-!.: r-l--.: = '\ o

.#-t gsr,JlJ lJ O t- J?:!t't DEBUG tr tg"l+ ,t--* tSl-t -t*ly"f .!lo-t-ij o.:liil o.r-l.i -5i d.r,tt+

alhib o;l.r;l.j!t.5"
llri".r,l ..rr.1...15Jr,n a:--."t-lo:rSV;L"lS.f FBIOS4t,-*.1 ..q.bL islla,.;-tttS+oLJ.
BIOS orlr l.e[.511ri,..r...iqtJ,llJ.liiL blrn j ;- 3 $[,rl;l: CW-t- frJa" q!y.c.*.1 ;5-

: ri5rri ;..q r2 oi -r*l.l.r I n r r5:tl: )l;i 4l4H J 413H c4ijr 1r

r1



rv rtU4rtS 6rl15Jr.t g:1.;>l

.rf*-t'**"r dt"i.uL Lj: l: fi JUS.14H J 13H c, 'il,;)\-40[0]H ci*(-
D 40:13 (.r,;l-:,4, l, Enter .q15)

0040:0013 . . . . xx xx . . tt.i/;Vi ;r*7.:3j,r, o:l: 
"!1", ^S.fii

J<- q o:;t*! 6L*. 1r r[iL o;lsl c.,rLyJ.Srl.t"; ofi)l3H crlS, cr;ti.,y.: oJ-! orb .f-L- ".rtr lr #ll

.c*l q[ eLiL

tX.S,?s 12.1-:U.;.1 

'+:q. 
..t5,r.,r-rrr lr .*.!&L 1r BIOS o:|.:a'ob .:'[.3:-, qJ;ly; 3r y.l

.,;56 slt-t l.r .r.Ylr +liL 1: ROM BIOS Lrorb 6"t- \r.-* u,.S,.,, *J-ll ,r,r: llri, tt ,-r. #st

bJitt r-# ry I JU_-* rJe uiuJ
J FE00[0] -:il- rJrr-r ,glr.'1 .t_*'t 6t: FE000H c.1*tJ, 1.: ROM BIOS 1s j.l*.lSJ[-r- ,"r"

.t5*b O clti e,.el",'

D FE00:0 (l,lt& l, Enter r.l5)
q Jlrr" rJ.c.r.;l: )l.i A )l t-.,b7}* ,-#,r r51 6rlrllj 6tl,,"r.L i I uitV JL-.r.:Jr J,-!.rtJ-r;,1
s . ,ASCII {i-b .gt^FLlJ,,;t jl ,** b*- ,r$ .;- 4l- .p o3)4 o!: oril-.} 6,1,*, >lt-ol .>19,.a

d!.) 6h.r"iL a;"i|.: c.l:l o.t-.! orb ...t:L,i d+i:t \ r:-l jS- YJL- rA,-r.c*.1 dri-:,'"hb *f.,
.t-rl-:+ l, <Enter c.,.,i- .l *tl& l2 D 0111.: .,.1i

ROM BIOS g:V g*u.
dr,", 6b{ .,.:-l o.t-i caj' FFFIF5H c.*.r-p .1: mm/dd/yy a13,a nt. L": ROM BIOS c;L g-.rt'

D FFttr: 5 (.r,;t:-il lrEnter rJ5) .*$V-b 5 JLi sll.b:FFFFIO] cr3-
.*-l .qa" tJrft5ip ; J.r, Ji:l.r ,Slt. t_tE yl ,:;-:b

ID J.rr tg)J
:.:11: .,1lri FFFF E ! FFFFH c^:+J. .r: cr-l* ci- ID J.r, Li ROM BIOS c;L --rb jt &1 d-U\

.r:*l o.t-i t'! ID J.t ;.1> Li-l 1:

'J.r" Js

80 i 70 614l.rr PSZ F8

30 JJ. PSZ FA

(\ q^t) Pc-xI FB

60 J 50 u,bJJ, PSZ IYAP J"u rc->rr .(\ 1AT) PC-AT Fc

(lqAY) cf- r(\qAY)Pc-n FE

ul-rl IBM ue$,Jlji_r#t5 FF

(i;"''^l .+!* lJ6;L '.rel 9.1*+*r,.r!1*,.r*lf..f .r*lr.f ! ,J&LJ,Jt i 1l or{;-*-.1 .r.; *SJL
.Ji*i lJ ,J+ D ,Jt ri;t .t r Jt.f t; rf . DEBUG 1r1ri c't-re lD !.rrJ lr ^Lr" * &-f +ljrl

. !a: a-.bl (Sr*. U-_r- lr .rily.r ! i:*.1DEBUG )l C,r,St-rr Q +5q, r s,)lJ lJ ntiL LU*,



s'.LA glLJJ#U slfdt ,r\j, gdtt9..Ut

,lrlt lgtrojlr:i,Jlr 0l{j \ dlll
,>1.13;-tr;r.pr95or[i:rtU,S,,-1l ,S-&:^liiLtf+t*,+.by;.::-113 6111 DEBUG;l -qLJL
lr r-Ja. ;-q..r5,r, LJe;-, r.r f+i.Sr:el ;li I s-r,C'oV ,Lr +LiL 1: r5.r::*r 6lo:L ,:=rL qr[;

+*,lV 4 .r.-.t;l.t; r:*;: tj r;1';rU \,A, r-r4,"hErrr 6lo ,:-;rb 6Lrorl: li .l$l +rJ,
.{a.! r.:*:;l .llorJr.llj DEBUG;: r5.r,.leo.:l: rS.t"S.--g ,rJc.*l ;5- tl

,-* :t S.*C s'-f. .;.P5 c<,. ;t ":*i 1: e5.r,-tro:l: .J5.rr o.:li'-.| ,F\ gtbo:b;l r"br, ;,,J31

,|.i ,Sl-e..f.:ot",'. ,lts lr ili .<J.l* 6bJ5 rl.r-! lllr- 6l"J ;Jt tr!; os;t-i ,JL:" JS f" ol-*;r;
!,-l-r\ 6lao.:b) .5,; .# AX.:,tj e'120123 JUt 45MOV AX0123 ..:-l o..; 4J.l* S tpt
0123H Jtri)\-,JlJ,i- J JJJ,[-., ,/.ll eX r:lj .c.*l ;.9:-: MOV .(.!J-..# -L-p o" jt* c--\ asro

ePi 4J.r* s i,='iL,,'i-: 'r-!"r 
s'!Lr;ar'rr

.Se |# s lr L 0123 )lri4 Mov AX0123 882301

.Jitcr" C.- Ax L 1.r 0025 Jl$. ADD AX0o25 052500

.15,r, ,r"fuX 1r f Ax o!y- Mov BXAX 8BDB

.J:5.,, e.- Bx li bAx.r!y* ADD BXN( 03D8

.xss, (Jftcx 1: l2 Bx .:$* Mov cXBx 8BcB

.s,l ,t-*cx jl bAx c.,1.;:- suB bx'Ax 2Bcs

.s.r .!** ax jl bAx +!y* suB N(Ax ?J,Co

J'i .5t{!.! q41 .e r:-l ,-els F c":lr #-ll ."r.-iL.rilb Jrt."rtrf tr Y 4 .:-l ;5a ;riL2.9-s cl,.

\ e.Er1 ,glral .tul:f 4r1lJ .-ti[- +rJ, 4 tr .rtn d,- . J"."i)L Jl$, ,Ji r5.r::."^.r ItJ;JJ,*..1i:*n 1li;t

oQ;|.;r.t1.1,er'tlJ.4,...,1/q gf1,-t)l,J-f .,l1 )p,),yeJ-r.9,oJ--f J5.i,/;Vi;r;t-1y-ry'31
1: ; 88 :1.* 6 Al-,t (.+ti ,/.ll .rr) .rjL -t5c,JL 4.1, JU, g;lr1 .,*.11-u .-i #t 5;l 6 ;.:* ciL-:

.t:-l 88 1l.r;",rJ SrK-.: .:JL

a..Ura O[:-) t stst

Fi3 ..r,-,Lr; r b <Enter> +|5J J.:5?.t-; lJ DEBUG;,.:-: .-r.1t.;1t;1 ;U -L e l, .,,,r- .r,l
dLtj rl*i "LiL.1 

r.br1 ,.gr- sstJ 61J..(-) rr.r o>b F-LJ,:i,:y"r r- gJrrfJ! .[,6.,rt DEBUG

: Js r.:u ;,* I .r,;l-rK1 4LrU 6,- E JLi jl ,r+ .{5.+-t; tt i O;t t- .(1J.1- JSdj J+t' 'J ' e' 
E cs:r00 B8 23 01 05 25 00 (Crl& lr <Enter> r!5)

t!-. tl ft !!-l-i (256) 100H - lrr..r, ttl..l.; ! .rj*: o.;,-! l'li It qL bosb .5 4LiL ;,;Vi ,,yi CS:trOO

o:rrl-.i 6t*.lErljlC;j-p b r1j.r 9.-E JLy.(DEBUG t, JJt 'S 6la$*tlF,yt'i) Jts-fu
.$/oJ+i CS:105 b CS:100;l aJiiL c"r! .i_.rj

...r.5.r, o;a! 10B . 10A o 109 . 108.. 107 b CS:106 tl f:F tr tt .-,-tr t g;.4 E ctLi
E CS:106 88 D8 03 D8 88 CB (rJ; l, <Enter> d-f)
..r5,r, o;3i 110 : 10F . 10E . 10D b CS:10C 

'l un tr c+lr o ,5rn E rlLrr

E cs : 10c 28 cB 28 
"o-ll,tfi ; r;l .ri.r,.,1 .r.!1.:r r., ,rr-i 4 fr

fA



rq t3l1+.t5 ol.r.;rJ{.l db+l

uUa ol-1j;-r dlrel
,il': 1., J-L" 4a^ f*\ .|5..i ..:11.: rJ.?J dLj.p.r, ,F- : ,k ol.p, dL-l 6ly o:L L*J' 6-- JV
:113 !DEBUG )pt -f u.rJ ueLi. C-1, 

l^..! aaLc.slu...rU:-l ;jL 5r.r:;6lyE.Sl+Lf rrAs,rr

.,:^-t 1,9rQ) T I (gti) n grrt'rf laitr, .ri ! dDEBUG dt+LJ, ..r-o.r, crl-:; .r,-tr .r5.r

+l-5.r+- .+j-i b R ,jl"i +i:1../ f-\ 
"15."i 

;: nSrrldb .trp-,.ri .r l+'t{ ;[t, c.,L_.e* d+r dlJ
I $.:,rr tlL:;;4a.:;l-:,5L- J# q tt tEl..i,:tl.l*.DEBUG.t;l-:-i., l, <Enter>

AX=0000 Bx=00m

J# C o-:i [ c-t dS- a-.La 6-r.r.l t+'F .r!;:* j ,it.J:11: j3Ui ll;L La;r-ts.sdrf
r::L100H u'-lral ,t11.*,:,5;"lar;,t.:150.r,.:IP=0100Jfu..t+!IP.r!3.r^i[.r;G:."rj:r.rrY-\

.[.-:1: f-,J .fL:' (-qrrS:.,11 -Et L)y Clt.l.tB CS:100 l*t 451J") t:-ir-t;Ui rSc;J- Ul jl rn
lrr:,re ,jUJ lJ ,,lfr p C-,.1 I b;li; ,6g,rb t', trit-a *>afu r+.ii; rr.:g 9; ,- ol-Ja:,' Y- t

NV UP EI PL NA DO N2 NC

(srl e-tr:u){.eseul Jt^i"ii-l(,:-tt!))!o,c,q-1 o;lJ!.:'1>.1 y..,1 st*>l Pry-l qsLr.!'J,-l
.)r-.r2-' r* ;l ;l ;l.t5d t+i.l J) .)lr tgl ulf: pt.r:-l :y cl;l; e:.,11tr! r9l W & gtt,4 -F

.o-* fe, t,ft r

:L- ai .-r'.i Jal.1,- Fl d,r+.rp) +5c.-l 
621 *gig o.:1.: 

"il-: 
R dLi L'1 ^t^fii.l+t,';l J+ "l-U\

.ulr; cr3U:, .;lri, ,,-l q L.: CS cr3 ,"1ri nqta;i;f ..r-i!"f 21CI J"l-tCS .rU jii 2: nJ.r,-.r!-r

xxxx : 0100 882301 MOV 4>(,0123 , f*^r./ 4.!Li xxxx t1 l2 .ri U ,,
jl r"r --! 100H ,' ;l ,r;* + xxxx:0100 Jl$,.:;l: cJY: xxxx[0] JK.3 & JSc;<- L!] J.*r*, o

.,-:-l xxxx[O]CS *i.(- ,".1ri
.4;5.r, :113 CS:100 1: +5 r:-l u:..iL JS882301 a

l1ii: yl .ru.-7 ,.a.;5 b dl i,.-iL 5rl DEBUG aSl:-l ,Fl dJ.l-,;;-r MOV AX,0123 a

.r-!Ls" AX .-,t.! +, 0123H J.ri)L JlJi, tlrL-; Q* \ c,L-b f
jl rn .J.iL"j J-*6 \ bi ;-ly. c-l ;5- U Ut .,t,t .tS.r. Unassembled l, ;o-L cr!'-, DEBUG

.l;Su.:j1! pl .(Jr.*.r!..ir ir..ut;.}r! J,l
r5.qJ r.113 l, <Enter> H t.l,;t& b T {5.J.}:. .l{ .r:ic* l,-l MOV 19:-: .t1 ,,-l 1r

jAX.:r1..!jl (AL)+t.r*-!e*;4r\2nc,'l)^cr,.l .,:-l ,:,jZSOt,:i;r .r,.,(AX.:Li+Jti::l)88;jL
: Ji5s" .,ftAx stt jl (AH) nr;.; )! ,:"', : r ! 01

Alc ffit
0100 ;il--rl rl$-) .'*.10103H .j.U ..tt- IP c.,Li .$r,./ Jb lJ t+l+ tst.t t o:J,g-.l..il'DEBUG

..:11.r .:JY.: ,i !-l +lr .5g;-t r.,19i: r:*il c.1*lJ, l..tlsL,;,-l .(l:rl a-L rf ;9-: ,St-r: ,1.! Y 0.1\
xxxx :0103 05500 ADD AX00Z5

lJ 00H J AX ;t (AL) n,.r .r+_ll c.*; tu 1225H 2.;-t r,-l .15:11; f-: T cl,- .ADD 1;-,r ,g,lral 6,1r.

106H J.t", IP _e c.*l 0148H J.t-: Jl2AX.r:.'s. C.-AX t b0025H .- i.!- 1) .(AH) u., iL ,:*; *,

.rJ+ lFl +lr nS'gr+ 1;-t6\rz*l
xxxx : 0106 8BD8 MOV BXAX



sr.f^t 4tr9r3pu lrrtil OV), tr{tl ..Ut

-E CS:1,00 88 23
-E CS:106 BB D5
-E CS:rOC 28 CB
-R
Ax=0000 Bx=Qggq
DS=21C1 ES=21Cl
21.C1:0100 882301

AX=0123 BX-0000
DS=2lCl ES=21C1
21C1 :0103 052500
-'r

AX=0148 BX=0000
DS=21C1 ES=21C1
21C1 :0105 8BD5
-T

AX=0148 BX=01-48
DS=21C1 ES.2lCl
21Cr :0108 03D8
-T

AX=0148 BX=0290
DS=21C1 ES=21Cl
2LC1:010A SBCB

AX=0148 BX=0290
DS=21"C1 ES=21Cl
2l Cl.:0J.0C 2BCB
.T

AX=0148 tsX=0290
DS=21C1 ES=21C1
2lCl:010E 2BC0
-l

A>:=0000 tsx=02 90
DS=21Cl ES.21Cl
21C1.;0r10 90

fr

0r 05 25 00
c3 D8 88 CB
28 C0 90

CX=9999 DX=0000 SP=FFEE
SS=21Cl CS-21C1 IP=0100

I'iOV Ax,0123

CX=0000 Dx=9ggg SP=FFEE
SS=21C1. CS-21C1 IP=9193

ADD N(,0025

cx=g9gg DX-0000 sP=FFEE
SS=21Cl CS.21CL IP=0105

MOV BX,N(

cx=0000 DX=0000 sP=pg'gg
SII=2l.Cl CS-21Cl IP=0108

ADD BX,AX

CX=0000 DX*0000 SP=FFEE
SS=21Cl CS=2lCl IP=010A

MOV CX, BX

CX=0290 DX=0000 SP=FFEE
SS=21C1. CS=2rC1 IP=010C

SUB CX,AX

CX=01.48 DX=0000 SP=FFEE
SS=21Ci1 CS=2lCl IP=9199

SUB AX,AX

CX-0148 DX=0000 SP=FFEE
SS=?lCl CS=2lCl IP=0110

NOP

BP-0000 SI-0000 DI-0000
tiIV UP EI PIJ NZ NA PO NC

BP-0000 SI=0000 DI-0000
NvUPEIPLNZNAPONC

BP*0000 SI=0000 DI-0000
NV UP EI PIJ NZ NA PE NC

BP-0000 SI=0000 DI=0000
NV UP EI PL NZ NA PE NC

BP=0000 SI=0000 DI=0000
NV UP EI PI, NZ AC PE NC

BP=0000 SI-0000 DI'0000
NV UP EI PL NZ AC PE NC

BP=0000 SI=0000 DI=0000
NV UP EI PI, NZ AC PE NC

BP=0000 SI-0000 DI=0000
NV UP EI PL ZR NA PE NC

iJ+\. €r\)i-) ..SF..{ Y - \ J*,

r+ d +Jq-.t ,lrt+ .S.f Ji'. . BX .:,ti q f.r A)( cL,.! .r!y- MOV ;..ir ..r;1'. lJ T rlLy ,(.r 1!

,-i-{.,r+t.*iu.rs,r.(JtMovly-.)c.,".101r1sH.53L;r,rAX..!rlr|J,;0148H.5;LBX Jtilt;t
..r-tr F-, c.*r.f q c.t^r.f d,- jl s^ilJ Jtill

)t J Ss. g.r BX ti IJA)( rr$xADD JJ:-r ..t.j,1 .JjSq rt!..i.: Clttl.tT trLrl 9,.;; a{ JL
.j:rrt CX jl bA)(..tJre (gJ) #:t CX.{ bBX .r$a -b.rr.r-t- .r^r,,/ c,*J, b0290H JUi. BX

6,-p y-l t.rSra ,::-ZR r,NZ j P fa,,P u,ri Al ,l .r-.r5rr ,-y.* ')trjl bAX s tSc
lr>f 0.2[1: J+lJ-1 ! gltt-, ;llt-!Jl QSC -k lz,ii;:9 jlA)( &l) .;,-l i4 S,c 62;i,a.p
ti .f Jlu y.l rrl.r .t rl9; gt+t t^tti tt g:f JJ-l L .!. r,' ;.:- .1: .Jgr llri. 100H t ! IP .rLi .,l.r;.. J,-Li .t;5.

I r:rl oJrl

J r+.r bIP rrlj et1.p, b R IP +J*-b -\
.rlii b Enter rJ5 l -r5.r:b ! 100 rlrt -Y



ft .f!4ft5 €lt $ir ('lPl

c ! T . R .St+t y ."$.rlF tt 
'h ,Fl;. $li../ tJ .r<J[- )r.tJs. r.brr g'r- C b tj Jllt +l

.t ;; 1.1 Enter 45 gt.rsrr jl .X .l .r,;l ';r ;1'J rl.t .;

i$ib o$-" ri_t ;

,.Sl,.,-ff st.Jrrs-j;t+f cStS(J-rG*)l{OP t3:,att-q1l r;r;".i:.y-riAlttrT.r.:tr;,r,UJt
D CS : 100 ,€C r:-lr;.r, F-b 31lt *..ric;.f* 2r u#L ,.r!; e.br1 o.rrLi

y' .rr oJ-! o:b u.!Lj 6bo.:l.r.1l (.:;Li 6t- prt fY) r:--li \ P L .Jl.re dt-5 lJ Jti ir,l qp f-Y JS-l
ASCII Jl* ,J..!L rS c.JL .1r .r,b zlri (-r":L r;l.uL-l ,SlJtt 4 Jl) cqL j ASCIT .rl* c*tt ,.:* .1r .la;

,;!LJ 15.;: e,Wi lrl.r .-r- o:l: ,,:rt-j,:-! r:* 6J*t ,Jl-1 .t,iC ciJ'qrb i '>*l 1S4a. 4
L; CS:100 +-1- c,!y- J t-i../.;Ui Sc;-il.;l l(X)H r;-il ,l oJ*i orl:.,11; J.lt ! ..rl,r,
crL-t-a CS:110 ;: r..br- q fl .5'/,.1! ! CS:llF b CS:110 c,L.;- 3lr t; .Jr).,. di-t-i l1 CS:10F

.11 .t"i c:l: g .L ;"Jil, 6lJ .br,-/.rll; lr CS:170 b CS:100 .1l .b ,r .$Uir s1aLD s.*t Ll -qL-,r,

..>-l 1ab,r1 CS:110

,SE -J.61L- r:*l ;<- -r-:-r,li jl -rq d.;lr".tr rr:*r dLs- +ia' 110 b CS:100 q3[ ;jL "rs;ae

,,-.r, r!* yl ..r::*r gp.;ri..rL, .5Jl- CS . SS . ES . DS ,sl+'$ rf .rr:,r" 0l-l; f-Y J* .t -Jt .-:t,
J,-t? l....: ,- fl ,84 st:iJ ci3 ci .,1: o.:1.: J JS.i--.COM e.l;y .ru:L r9U y.l t DEBUG rf g-l .p:

'J.if 'lj+. s.K-.[-l.:;r ! $i
.J4: r.rl:l dJ+ d,-r- ,-Stti lr +L- r-;l- DEBUG r.Ly b r;5r.,11j ! Q

-D CS:100
21C1:0100
21Cl :011.0
21C1:0120
21C1 :0130
21C1 :0140
21C1 :0150
21C1:0150
21Cl :0170

B8 23 01 05 2s 00 88 D8-03 D8 88 CB 28 C8 29 C0
90 c3 8D 45 14 50 51 52-FF 76 28 E8 74 00 88 E5
88 01 00 50 FF 76 32 FF-76 30 FF ?6 2E FF 16 28
E8 88 15 88 E5 FF 35 18-12 FF 36 16 12 88 ?6 28
FF 74 3A 89 45 05 E8 22-CE 88 E5 30 E4 3D 0A 00
75 32 At L6 t2 2D 01 00-88 1E 18 12 83 DB 00 53
50 88 76 28 FF 74 3A A3-16 12 89 lE 18 12 E8 FA
cD 8B E5 30 E4 3D 0D 00-74 0A 83 05 15 12 01 83

.t..t,..,...+.+.

...F.PQR.V(.t...

. . . P . v2 . v0 . v . . v (

......6...6...v(

.E:.F..'..,0.=..
u2...-.........S
P.v(.C:... .....
...O.=..t.......

.l5s-&olU6\J"-Ut-\ Jtt

$tsu & g*.t
,JlJ n l"-r .+LJ Gi,.a,' 

l1 ..li I rgf rrtj lJ E dti olL;r .J,.r.15 r1l1 ubr, { 1r clr' ''l Jl$. ci. Jl
r.5?-L'iosorb Ci.t y+ 6 Jlsrj-L- .r;5{.r*'*0100 t !IP .rt{ ,y;-> u)i 6lral;l iunt'&j'ya
6 6,.13-:;J.ll ; trg-,.; .l{iU DEBUG (IP r.llq) {51213 lr R ,iti ,J,..., .rJrJll lJ 100 Jlr.i. J R IP

U,*. L-, ,.8r, fl.Ju5o.:!i.il cili;ut ,Fll g.-&c5lJ T 'it j )l +lid..tl,r. rrlj \ t)'.ts.\.1
c.s 655 u SP . DS . CS ,St+li.r!;- tl .+:5.5qll Uli.r diit- 6[r,.i1,. "i.l +li..t:Sr*,L, l.r

.J++;11- J,.b r$lol! Or*b UaV 66j;;.

orlr sQr-t;:0J1" ot{j r dtrl

.rct! JL!, i.r- L ..r-f,. orUilADD J MOV o!..i.r .}- l: 1r or.l ..r1ro J-..it r1rti, ;t ,rl*i JU,

.SC i-* r.Ly .f-l: .1r !r., orb i)[il uL b 0025H J 0lZ3H (.-,!;:- l*).;:E S dC de;-t l)



e,.L.Z gllrt$il.tt sl{-t glJ, Grrr'l..U11

..r5r.,r,1,...: l, ,:: r y-tb u,-l JrU rfdiiL 6Lg9i;r r.by
d*il .'*.f DS.rty'.1rr,rri,5, rr--b)l j.r+gla-1;borlrcrrli: caajt2strr,re6i..ltl 

..,r1 lrtK

)l s,-rlt tk 6 ,S,l.4Jd .- -l 02fi)H ,:. il ;r r5l1 t4i irL;- I [r.rl.r ./.j JU, .Jrr.r, t 1 1 b

DS s il . r" ^ !x 0100H ,ysi crl25>:

0200H
gz'2JI

@o4H
(n06H

?Y

rrll-l 61,. - o$z
mt'J
2500H

m00H
2A2A2AH

0200H r:*il 1.:23H .Jl.!- ,Sl.r: ,.ltrrli ..r5r. J[;il l.r .- 
".ti 

. i; oriLl 6ti. Cr, 4 +f .r,-21: ,lb,
c,,!;-rl3il 1r;-j,-l ..rti(ctlr;-1:)0201H,' il .r:01H j:l,r.rr.i!c:lrr9b;l (.-"-L;Jjl)

JU..Sh.JtloJ-.i:11; \f.J.-.:,-lr.r.l.tz u,*b.r.i-l r$ ot2j,tS4 J)ltJ\c:1.:3)til ;4 +f ;;t
: c'*|0ffi2 JS-i +, 0200

ePt t3bt
.Ax .rl*t 1, Efs jl 0200H r:*il 1r (c+tr f ) {-l'JU:;| A10002

Ax .rl.t L Ds jl 0202H ,:-il 1r ,Lt U-; (,-,.tr y ) r-l5 crL3* rl:f g..= 03060202

.r1l: llri ooolt r:*il 2: +f ,5lul5 r, AX .rlj .rL.y- JU:;l A30402

..s;[d1,, & 6.l eo

"rtJ 
..i ,-'.r1., !+ft .t5.A3 , A1 :s;l: !./JU:. J*.}L JS.Jt.iil 2.f-r;r .t.t'.}ti o.r-j .rri .- .l ;sr

.rfr 
1L-.11 J (et+-t r L. 1l) o:l.r JU:;l c.g .(.,.1S1a l:.-!) orb o;l.ll r., 3 :11.: r(:- tSg .-2ly r'i t d

.r1t.r,(:- .rtn: tr daiL .,F)t,.

-E DS:200 23 Ol 25 00 00 00
-E DS:206 2A 2A 2A
-E CS:100 A1 00 02 03 06 02 02
-E CS:10? A3 04 02 90
-D DS;200,208
21C1:0200 23 OL 25 OO 0O OO ZA 2A-2A
-D CS:100,10A
21C1:0100 Al 00 02 03 OG 02 02 A3-04 02 90.R
AX=0000 BX=0000 CX=0000
DS=21Cl ES=21cl SS=2lC1
21C1:0L00 A10002 MOV.T

AX=O123 BX=0000 CX=0000
DS=21.C1 ES,=21Cr SS=21C1
21C1:0103 03060202 ' ADD
-T

AX:0148 BX=0000 CZ-0000
DS=21Cl ES=21C1 SS=21CI
21C1 :0107 A30402 MOV
-?

AX=0148 BX=0000 CX=0ooo
DS=21C1 ES=21C1 SS=2tCt
21C1 :010A 90 NOp
-D DS:0200,0208
21C1:0000 23 01 25 OO 48 01 2A ZA-2A

#.t...rrr

BP=9ggs sI=9966 DI=0000
NvUPEIPLNZNAPONC

DS:0200=0123

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

DS:0202=0025

BP=0000 SI.gq69 DI=0000
NV UP EI PL NZ NA PE NC

DS:0204 =0000

BP=0000 SI=0000 DI=0000
NV UP EI PL NZ NA PE NC

DX=OOOO SP=FFEE
cs=21c1 IP.0100

AX, [02001

DX=0000 SP=FFEE
CS=Z1C1 IP=0103

Ax. [02021

DX=0000 SP=FFEE
CS=21C1 IP=01o?

[0204],Ax

DX=0000 SP=FFEF
CS=21C1 IP=010A

s.t.H.rrr

Ui\. ir\)i:.) .9#.* t-t J*,



?r .;Jr+;.tS ob$/.r gllPl

osls .9 rrtjrl C-rl-l::""s OIJ*-b
,ssl tSl:tE ,lt,j ;l .l r-'..i| ..r;5 o:ti.:-l ;J 6lgt dJ,-r ; c.brr s1.p yl;i^,. l., DEBUG ;l slr;,r. Li

,r.5.r o:U.:-l CS:0100 jl uJ- tr crttr-,
E CS:lfi) A1 00 02 03 0E 02 02 (J".Jl '.;t l2 <Enter>)

ECS:107 43"04 02 90 (J,Jl ^;,!<Enter>)

.d'torLil 6lk;l l;bDS:0200 tl t:-! l-ro:ls s-* 6ltB irLri jl Jl-
E DS:020 B 07 25 0O 00 00 ({tlri ! <Bnter>;

E DS:02 06 2A 2A Ze 1.1-rl.l.r., l.; <Enter>)

;r--l ;l c'.- J-o +li l*f .*Su. rr;\0200 .r..;.ri.;: o:b ,roL Uy ,t (.:,.! t) *^JSo- . E rlLr.i c/.rl

,.;rJ .r, "r.rl.r;500 .1 
"1,-+' 

0025 J2301 \ J-+O123.r-lrLr.$.;ri d/F o'-\st-y- q b .rl-lJ

rJ )* q otlur ! tr.--1r...r,.*,5rlrfrt,.:L!.i-l: t: -.r.tlS,:rt*-r ti.ri q !.rlJfMOV 1,.i-: c-!

.:-){p r- E tlLri 6n 3r ..r-i .r,rlr;0023 .1 .F.+' 2500 -l 0123 *.F+ ZOt UlrQ .d"r .F-r+ ,-rts-
(cji{L: dti)D clLy jl o:lr' .l tt fr+ ! t+i +r-r.r U uelr':t" ,t54 -itr,;2MA2A Q13,.a a:..12 (*r*r::r)

.L:.;l$ o.:l: !-b t, 'ev 
)Fb t+-a" y.l cty,a:"-l;f tr ..tr*r

.-Jl ..r-n: ijti b (J{iLt eb ,-! tJ hi, ..t-o:.r, trli ! E c''1.;.1-: .f,Li .o.[r1 J-lr, i*^ f-f J-fu

.rl1;-r J @08H b DS:200H .1.:) o.r-.) o.;,-! 6trorll trtr:rl ,51, .:y .uly: .r3tlt it r-t DS ; CS ,,..1:i

:+Jl*b 11 ,'-;D ,>115*r.(10AH b CS:100H.;:)

:.t5 cr.t-r ,51.r1

:0.:1.: cf-t.: 13111

.r.iL: 0l*,5r .r*:r, \"-Y ;$! 1.: .S"rni t reb ;.r.p .r!;* 6 S ,-r,.t-tt

a..l;ra ol.;r;-r dl.,"l

63t- IP 6 *--i,:lL lr-rl ..r,-rl: gt+l y+ .SrrU,t- r5 lr-l fi t+i +fy"f rrr!;-r ?L' jl &.t

.r!,i 4" Jt .qrt-:q .1.g-r ;f3l "r-L; 
,stl J frJ J ta'tj .rtg- ,.1.t-: ul; tr R q5"1*1' .r:-l 100H

: r:-l ;4.7 o.t-iorl:rj,.Ll;..-r ;al3l tJ.r-F.t- 6 .ri rtra" ,$Lt J+ J[, .11 6;l$.. 6;3L r:-l ;5- AX

xxxx : 0100 Al00O2 MOV AXt02001

,.,,.r-,- MOV JJ*) 4 .ru;L ! ;,.:-: y.t DBBUG -& .S,l 4^-L, A10002 s2*s ,;lsl o, CS:0100

.liiL q LL.tl 4 ir,-l 45J:5s. oz;Lr-jJ.c.',.1 o.rl.: n-b1r[0200H] ca5rJ, ;JJl !,)i1L.;l d.t:S-.

: r-r $lJr,rtJa j<- y-.r,AXrrLi r 02fi)H JLi;l c,4-. Jri)t Jl$, 4) .;[,.aiA.;l$e r51 c r:-l
.(Mov Axo2oo)

0200H e*il2: 156l+.J5o1-3:- MOV AX[0200] .r.l-r ..t"-Jl-:q QS&,.'lLy 6l;) IJT 45JL
orli! AX .,r 0123H Jt* .* .r"F ! .ti ,r!..r rJ r:*l 2301H crL-j;* .Js,r, Ja! AX .rti a., :Jb llri
r ir$^r .rrf t-lADD.6.r-;y-: b .t;,a bTrf-6rr!.rrJ,r.AXlr rF.rlr;, f U-:?--!- J:rJ,-/

0025H JOL}3IJ f.r-.,. AX.,: ,a'.;:.;Sg e.-A)(.rL! [ DS ;lA2A2 r:*il .1.: b n[i|- l1 r-I5.rt-y-
.:;.u13;0148H [-

.i ! AX .rli .r$- ljns yl.'l !.al b +-'t li ! T +IJMOV [0204],AX u.:-l g,ti 64 )P'
.63 rrL;x d+, dlJ .JtSg osf t4801H ,-f .5.-.:,.! J<- .i DS ;l 205H J 204H 'i-il L o.:l.r +oL

D CS : 100,10A <Enter>

D CS : 200,2()8 <Enter>



s,.5,6 U:l,.rtJ++.tS sJ+dl Oqj J {rr.{C .-Ut

?301
tt

200 207

D DS : 200,208 <Enter> :-gS.--L' o 208H t- 200H ;l orls +:i!
:J-Lt {! ur.5 oJ*i o:b F-L.; r,.:Lir

??

2A
I

206

25 00

lt
292, 203

48 01

lt
m4 ms

2A 2A : orl: +otj esG,lt
m7 2{,8 I c.. il

f, S.f dJ t -: q slb c* .rr.:.rr u!L; rf.f ,etD rf,iL y aS u^il3 r*!L Jf rua ga .,

J-rU" li a^L. ''-l)tb.,r) ro:;$ 6L*.r,rln y-l rf .gS.+j..I*ar Jl, Jf- o,-jo:L r 1.,1 o.:l:,JLFlJlj
(+t) o.1r 2AH 

^s )JLil^a,i^-l (7.) bp )s*%H.r(#) Jr(*23H y-ryli.-ur,.r-i i,l#ASCII Jrl,.
.r:-l

15r*t t-J- lr,t- l-l 
C-2lr 

DEBUG ;t L' .r5:;t3 ! Q .:.,11..u s1-.J;-1l Ctt, rS-&-r.,1.e-r +(;L;i;t
.(.r*L; .ro, Jhi. 100 q b IP) J:^) arbl

s!"rtSlj db.4
dl.ij .l:ry^+ y-t' ,gtrr DEBUG .tl 4lir-r..$loJ*i o.:1.: U;t" .ltr-i J# q r"br1 6e[. l++l tJ ,f Jl
;stt 6lJ b DEBUG ;l A;U ,Sl+t,,l +-t* JL .*rl, l.r ,,l,.r.,.tr;r jl o.:$i.,| Jlit .+-L; o:|,,i:-t ,rl,-l

.f*Lj.it*:,| .j.X*l5q ,!*t *)-q

(Assembte) A 0l,oJ9
.SJr+ ;.-t ,l[ q tr l+il ,y-* b !A*t .5tJ-Jt:,:-, L- .r,-r5,r.DEBUG a, (Assemble)A tlL]

A100 <Enter> .+.1; 
"1, 

.tle -$ e).ts ,t,1gp nrJl
; o:r5-:.;ly lt Ftt-f, y' .$)sr' ,iL: xxxx : 0100 .r13,.a q ! r:*il J JSc.j-<- .ri;11 DEBUG

: {..r1& lrEnter.rirt ,-*

a- ,upL),I <Enter> 4 .l--r- 6.:L; e )Jr4t )l L' ,*.11 ,1,.1, 1.1 <Enter> ..r,.rr5.:113 ! r.b1 .;/-l
.:l: ralr; ,."-L* ;.1; DEBUG rJ,.;hi rj.,1.1 e\t C-&.t {Jr.*.ri: L.i 3 +-S,g DEBUG

xxxx 10100 MOV CI.42

:X:;3133 ffiJ3ffi
xxxx I 0106 NOP

rlLrj rl "t-r: ojt+l *a\r- 6,lr>l;t ;p t-t .c-..1 o:r5;*- lt sr-.r f Ap iJlS, DEBUG 45+i*c/
.gr5o:t;'*.1 .J-r {i !.r"t tJU r.rl-:"1 69 DEBUG TI (Unassemble) U

" (Unassemble) U ObJ
6t+15, d--! L.!.$r../ Jl-t: ! stl*ldLr1".:-r J+.!LJ.t.DEBUG r,Jar.rr(Unassemble) U dt r,
.+5.*L'..ro-f nfnUGr,.t:-l 106J100*Jl-!t 1:rfr-!,!n plrC,6ll ,32g-tc-ri_t,Asl

U 100106 <Enrer>

..t i .tolr; orb r-!L; .c<JJ4* .rt.l ..r"t J5.e*i;, cSl-t, ,1-V.y aai.a y

MOV CI"42 <Enter>
MOV DI.2A <Enter>
ADD CI.DL <Enter>
NOP <Enter>,<Eeter>



FA rrf*fti r9b9ldJ G:lPl

xxxx : 0100 Bl42 MOV CI'42

::::;313? iffi HJBlSl
xxxx:0106 90 NOP

latj ot-.;:*.r,-L*,Ch .r:-.1 ;*rL.r5rFo r l7l t>;r;>;, *50;i- +S C-&,1.1 ""1;r1 615l JL
.:..*i.t" 1:NOP Jp) I eial .r+-L; orl.oil ,5..r- dlot.Pr e&, ell,ttT.l r:"5 Ur R Ll9*r ;J;l -l

;l Q cl:r5 lr t- -r++ c.bl ,gr- ;,,..J- q '.t*.iL 6CH .5Jt- J,-q CL J 106H 6Jl- J"-! IP '6r-1.r' 106H

..t-j- gt- t.,t

DEBUG q -Sl .*..1i,-t, J*l cl!; t- .f#L b\) o:s- q b -b-rr .i- <l:rS:.;lj ,F-fr SV

clq; ol d.uJ,;l orLil c-61 1r l-*} .i)At -rr-:r I - .:-l Lrr"tiy 6b; JlS-ll - e-l.t- ..r:rl:.il nS,:ldb
.J-iti DEBUG .r r:-:l-t ef .:y .r.ll3- ,r1*-l

INT13r;.r) jlo:tlr"rl
INP 13i-: ;l .r"-L ..;rJiu. .f-l .S! '.u:,r, tll.ij tt 

'':^-.." 
t gb .rlc)lbl r:-13;2: o5i b JU'ltf;

! o.rJ a.il3- 6b .rl,r" .:11; BIOS L. DOS ;a'.1.r c* .:/,r" G?lt 
tj +'by;l +f r.5'rLL-l (Interupt)

6lr, (Proceed) P Jl,i 3l ,r9ll-r" tS; ,5lral 6111T i:VS aol)\.c .s.;l: jl* .j,--l ul^t ll+l c"1aAH oLi

.r$f-Jiu;0100H -,1.r;, trlt lP .,r5"r o.:tiila.ii3 Gst $6,9,17t

,.f.rl* 6r-rb O.r.,-:

,4,100 Jl,.p DEBUG 1.: .r-iL.r,2AH Ct' S.r INT 21H e-l .grl. eJtr t ,ri!*, 6,1t1 ^S 6y->
MOV AH,2A :.r;5:1lj b r-j A*l .rl2;-: c;y ; r5r.rl.l

'#"
0.r.5 ,--b ! P nii,r ti st ss (J.,.r .r+ Sl-t, !t+.qJ V-b MOV ,5lral elt ltT l l+$ cl'r'-: 6lJ lJ R

.:y .r:-olr; o:j$ 6L- 1 rrtr)$l .ril 6JL tStJ 'r.i .r,rlr; -ii;;"NOP 1;-r 1: r:[L'c

AL : +L,: c(.,- ;u.0 l5.u,i.t;.9,
cx: (2ooo = o?DoH irrl ,lU
DH:

DL:

(ocH b flD ol,

(lFH b 01H) oL j.1.1

.(r15 f,='* 100 ti b IP) r*rs r..1.:l 6l- i/-F q U- ..r,-ti 
6..rb 

Q ,Jrr^li l.i

ebit- o;li;lc,ri.t

,-r-sJul.tLjt-"r"K!q +hlt- 6f.;lllt>aal1414H J4l3H tSk+rr. dr'it'! ,t-r ,F.yl t'
.:.;11 | A 100 ol"i DEBUG ;: ..r5.r. clrl ! aliL ollsl rSINT lZH ,sit dns d/st.t-; BIOS ':r5.r'

:{i L c.,bPr ,,,-l o.t'., +S
INT 21

NOP

o.;l,.ul +5 BIOS ;.r ,Hu y! J;5.fNf 72IJ 23;-t.+JV-t'1..r-: ;!;l I l+$ .rrh ,JlJ lJ R



c.-r.t d:t-6tJC$.tJ sJ,tdl Ol{j, sdit .rlj14

jl t ."!) .Jii BIOS )pt f gl.rl .r+r 61, 1., (Enter) f,- J T .r5rr, {Lt AX .:Li r: t, ..:U diiL
c.*,1 ;5- L-!BIOS )t srilJ.:r!..i: (.r5,r. 1l5r:*1l.rtLo O,lLl .(-5.,,, -iI;- +ri.l .<,6fi,116

:(r:*l ou-; jl c.*.|.r .-"*,. .r[-;;;) .4lorr5,=.r: A Cirl { ..*l $lr r.:,.:[ .r3li ;l L

f1

STI

PUSH DS

MOV AX0040

MOV DS,AX

Mov Axl0013l

POP DS

IRET

d; r'!o
u:.L .,1r DS ,".1r1 ofi

1.r rLiL.rlsl ,L;[
o-e){* co tol H r::.K-

0013H r:.,i|
DS J.: L,"J)i Lrit{j!

+i;j;l c^:5;L

,l T crLri u;r-i .c--l c.:! 1K 1: .qL <Lil- o;lsl ;frL: AX JL .rnb( tpIOS 1s t aL ..,:t |..i -51
l.,r Q ..q1,:r5 rll; t^-.1 6 c..-l NOP or"l o:l: ,+L; .s";tt ;>f 6.r, DEBUG ! J ,Fe 

e_21.; 
BIOS

(-t$fr|, 100 t tJ IP j) .r..rr &t:l 6 r..r iriJ- ! t- .l-r,.: ,l- b +tl&

.r-_L;.r|,1 INT jl o.rti,'".|

:113 l1 4100 Jti DEBUG .;.: .:.,11: !_J1 d; y-r+ iJ-rr,re d:"-LJ .^i^, ,Slt Jls tro:l: ef Jl.l, ;,1
:.t 5*b !-,,rj A-l .11.1.1*:3.r;5

r00 Mov AH,oe 108 ,,,ri;t 6 4i .U_f,-r(AH=09) INT 21H n, MOV rp) r)
133 iffi" Dx108 ;ui toa ,,rri ^sr".:q e*it.: qj .r.r) u.\Lj r1@X=16g; 4:u. 3t;;i
107 NoP ('l54t, bFltt5l c.-l .-:L .L.-* e rDB;li:.,.:"-l . r lU d-r^J108 DB Your nane" "$' 

INT ,u +s1ls Jl, (, ,) siJL^ 1.: $ .,y.: .:.y, 4 L; ;b;r \ $;6 ;lri,)
.,' *,1 ui-l-i,st{$t +f./

INT Lt!-ldl..,- l, P JL..r,;L{ MOV .1: 6)al1T r.rLy ; .rg*1 l.t t;-.t,/.rl -l t+ti t- j*,t& fi R
(tl-S{r}" 100 t bIP) .r-r.:r..1:l ,-5t .r-F t t ,,-rCrtr b .1.;t-:.i1 !O JL ...r.*!./ l.r rlbr,;gb: {.rt-:+

$t.tip g,tss-t dLffn jlosl;'..1
r1l; l2 ,{100 iJ$ DEBUG .;: .rJ*l oj[- /,5J d/.r" ]t-j -F ,rrt*,_r. jSlJK $S {-j, ;l +f ;,-r; y-l

..r*l *-t' lt y.j ,Fl c_r!,.-r I .r;5

iJ{,to 
(AH = 10) :r,L o:tr .r^lJa*is -it b +f.r INT 16H r MOV .1;;-r ;JJt

100 JMP 1".:-r .rr:.rr ..Jr-r-' aI- .)li .l: al4r-1415 r-;,e ;l r5 ,515!15 ..r$-r
lral .5,S.r+ JJ:-, i,ilJt i .rjL &F-t+ 100 ! lr IP rlri. f,4l:, L' ,/.,. .*

I l+fi .r.t., ,JlJ 1., R .+.k L-l F.r b.r:-: r+ t .(,. #lie tb ,y.*..,:-l 100H 1r MOV rl,r,
,l- g*=- ,-q{.--b II'm dl1 lJ P ,rt"i .Fl .+5 ,.rll MOV 6L-l Sl-t,\T .tL; I {rL-+ .1;:-: ;J;t
.,: ! (ASCII .rr! gt " J:L) 31H ;lra. .rtJ-r *f r:n:rcf .r..,L:q b 1 -5t .+rl-:+ t, +F.i- L- ,-,*!..f
MOV .5lrrl ,JlJ T jl .t-tf-,t100 .,r MOV )-*t \ 1 a3,J lral JMp ,,.i.r b .bl-l+ ! T ..u:,r. r.:bt AL

+,'t-r b 2 4S f |.qrT+ 1., +54 b ,-#"f ,U.t. Ll* f,r.-:., .r*i Il.fT 6lJ tr P .rr.r ..rjo.:tiil
trtr r.1,|.:C C3f 6lJ!a.+"+c.l:l .1_9Ju.--r qli€.rr:.rrr.ill ALzrt,y23H..rl.L.e+f.r"..:.r.rlr;

(+.t- 
n1-,'* 100 Jl$. ti lJIP) tr.4 r..l:l d&,t rr,Jr-

100 Mov
702 INT
104 JMP
106 NoP



fv .f f++.ts cttJJl/., (J|lJtl

DEBUG .j[rl:;l tuU.l 4, 6,a. t
: r;L; o;-! cl--.: 6.1.1 t fi L-* 3: ! ! c.[y 4 .t*ti.r DBBUG .Il orti:-l L

: +-S s&l: A 6ply iri.r.;i t A *.,5-:;: s3a.9. 4;l*'Ey.,r1t-;! 6t a (t

"DEBUG n:filename : r;5ilrli .ri pU t, t,, r.br1 o

.qSo:t'i-l .rlri; :.1.1i Cll,E S,l..,t !tr; r.ti; cJ{: ,gly D tlt'ri ;l o

.r;5:113 uL;r1 ;rt.; ,gt1 t1(write) W dL; .
lt il ply..qL; or.;! f., t+i Jt-lr./.SDEBUG 1l o:hil t .b-f .i+t tl!; ,5bc.[t:Qt 6111 (Y

:6e&
.+s;tj;t-) bDEBUG c.tiy o

..q;5 o:tl-l ,l-pl r..br1 r.rrr5.:11-9 ,S!r E I A .5ta:Lrl ;l o

epy Cl-*.ltY rfr-i).rrtt.COM.r,.[ +.br, a*,iN filname'com CJ*.b o-br',5;liib 6lv r
("r+* COM ,St+!ti q giL rL+

..r:r:tl/ c+! + fi r.by o;l"ul BXCX .:,[j cj1 1r .r:ri! r-;l- o.Ly las.r.:l:,r' L"i 'LE ^<*t+i;f e

: qf qi J[" ir.lq
xxxx : 0100 Mov c1.12 Ji-:t SDEBUG .J,-lo:.15:2fl !.5Jr.- 6[^$q ff 6*5t-.r'

:XX;fif HJ HA 1::'-: ;rl;i b*'s,t opl s+tr;n l; ^5+i-r'r5"r'r'li
xxxx : 0106 NoP ..r-trLf 7 [. .106H ti 100H;l r.by.!;lsl **'l .P-lr c5:'- NOP

.r,-or.;lJL fi .tiO tr.1 .t;5osti:-l (.;lsl 6YL r:*i) BX .r-L; gtrr R BX;l I r+l o

,ti,g1L d,g1lra.) CX nnnn J# r, DEBUG .rJL; orliil CX crt t &Lj 6ty R CX ;l JL o
.rJ +;{t- Y ji*. L.UJcjlsl L ! .,i -t*l-r,-,. l---} ; J-r.:,rr ry! (c-t

.rri ore!.(-r,,J.t.r -tbEJb +-f trW (Enter),5trq]5o

J-b ,us2r l-*! .r-i! *s :l.r; Jl (.r-! n:ji c,i! V)'Writing 7 bytes' -r-o.:.rr si.L; tQ 4 DSBUC

..r-fr c,r\ cl,. 1l .;:o -r,-tr .rf-) Afi \t..r,r*, ,:;-q uby o;l.ul C .r;5.r"t' o.1!3: 'qry ,!.ir' *[rr

f o2l3l.&t*:ro)Urr'l

.l l+li **r 1: 1.1 borb Lj .JU y.l 2r .,*5 r.ll-.rl l:-l .1.-r-7 r53 i/-J+ ,J'U S C-&-t c'br, 'rs! JL
.,:-l c.li fi .r.&t ,i eltt J'1,*l ob*,.r L74l ;: .t5.r C. .l $4, '.f,iL rgl+++.t,

100 Mov AXlllAl
103 ADD AXlllCI
107 ADD AX25
10A MOv [1lEJ,AX
10D MOV WORD PTR ll20l,2s
tt} Mov BYTE PTR [1221,30

118 NOP
119 NOP
11A DB 7423
l1C DB 05 00

118 DB 00 00

7m DB 00 00 00

:r:-f o..t l rl rr.)L pt pi(-



s.at', dt rtt{iilS sJidl Oqj t 9.{r5J G,rirl

Jl$. d,- djc*l diiL u.Jrl ,.{ ,is $ +iJjS.AX.rLi r 11A}I-11BH eq,*9-fdJL.r^, Jl;::l :100

.F\
.A)( sLj L llCH-llDH diil- c,i.iJ, o!y- r_ :103

AX li 25H JLi)t Jtri, g.+ : 102

.11EH-11FH 4LiL €.iiJJ. rAX cr!j:* JGit :10A
woRD PTR F-e jt orl;' .t +s.-j .deit- 120H-121H 6bc"rr.i -f \ 25lH utdi)t Jt$, Jta::t : 10D

: +-5rJJ-<-, i,-l +-.1213:-s Jt.S#::" +LriL.1: LJSc(,. 411?SH 6 t-feDEBUG o
r- r5l ..r-n:,r, ,)l-l; t-Lr 

fUH <51 j e*ib "rrtf; Jrl, .r.rtuJ ,S\t ,-iltDEBUG . MOV[120],25

.'i-l 6,1:*jLJ ilJ" 6111 .li;:;l: rr:-.ll: .r.-ol.; PTR F", 1l orti-*l q jl+ c,Jx 4, t*1
BYIE fLr J {"5 Ja, tr c.rt* 4 €tre Lit 1r .t2ZH q6J" e, 30H Jki\ ,tra. Jt;:;t : 113

.r1b ,:JYr J.* U-lJ{ PTR

f)bl .+r* 6111 c.*l 6)-try I (t )c*tr .L--,* * r L.i-l 1r DB.23H I 14H ,rr-L y-rU, . ;ry,;:11A

.SC @ clll (100 1.:1L.2t -ruL) L* uby rSosl.:

.+.b.r.1 1: o.:l;--.1 6!: k+lr.r-rb F., .+r-: 1lC ; llE,lZO
c,-."r,. r'Jl).15.:21; tl .l!rr*.r!1ir L,.,.-JA lfi) <Enter> 

";5 V-t- lql +.by <l:r5:.,1.9 61,
r5ly R cr:r5:11.1 ! .ub.; 61171 6l1.ri.1rA itut j e:r 6)a upbl(Enter) +5.i. t{JrJ, .(c^-+ ljj
eV lfil jl .t-+-.r 118 1r NOP r ,:i1 ..rJrllJ b T iJLi rtJi" o-r- .-r.5.1{-ai;pr ;,Jjl 3 la-Li ,.1.r,-:

. 11EH-11FH(3823).gbc..^;- J AX (233E) e!j,-.- sL.iir or{, 6!i ! D 110 dt_t ._,iJ_,

.r;5:111 l22,HQ0) r l20H-121H(2500)

.r-r .r.rtr; iy\rtF tr dr.;lftf ,Srli; tJU, L*,i Jj ,,.t.;s

.e.ql5.rt53
.r:*l .t L Ljl*l rJt,j J Jr"L.l!;61^-br,r,-b; Jlt:l 1tz*: 6\DEBUG r.by a

.t--l.,t orl,r;.1 6rK- I rj2.1 ..;!Li .lu:L .il;n .ru^-e 6lrzl 6,111 aS t.2lt 
'*l-f 

*f DEBUG a
..95:111 

-tS- ,e q tr Cxrlf .rJly..* .*+ ,_ltb jt *-S : 5.,-t, -itr J- DEBUG ^$t+i;f .
.JSe et.rili,Sl*t, J* q t, rl.rrl r-.r DEBUG o

..t5:.111 \ il A^- "|5*i 
o;LJr E crLrr ! ..r,..:r5:11; .r5c;X- ! orb c,;-(- .;: ,:-;rL Jl$. Lt, Jl a

,ri;t .r* ; R rlL; 4t JS-i yl r ..r..r: llri.. 100 L ! IP .rlj rlya: dJt 6lfil )r.rrrS;bi .;11: .5t, o
.l;l"s. ,Ei! J rrrr/ Jl-:J bIP eL-y-DEBUG . R IP <Enter> .p ..qf r1t3 b Ji; rt_r .;lti

.$i <Enter> up,-"., J.;S:JlJ b 100J1$. ..r;5r11; JlJn di L-

.A (r) . T (-r) . Q (r) . p (d, E (v) . D (LiJt) : .r+r-.;j ! y.; DEBUG gt+t-,r r',t- r^ r.ll-tii
'P (d .u (;)

' frl: ;I+;IDEBUG i,.,t, q !.xj JLrt ;-:ti;u. ^:rKa .f-y
.o:l.r .. , K". 1r 1A5H c*il ;l U,-i t ,,!iL d&t J (-iJt)

FA



fq rsr+*rl3 l3bJi*.l g:b*l

$lja." .:*il J ci3 \,1) 6,ti.trl :-r;5.tj)B40H c,..i.tJ, tl t:y t +laiL r.:"-t; (V)

."u5 r1l3 18AII jl Ur ti .rl, ,:.:-fu s: lr44lg41oll-1 6L-1le (d
....TP .:ti l.ii.rt4* (.r) .{4: rll-L: tl t+tJ *.rL;;* (r)

.+5.1,-r+ i,,Jt irt, r, ! 11AH tt 100H ,slr++.r 1r c$-.r* J5 fu)

rlrai ep (V) AX c'lr3 a'3AB .rll*: .SL* Jt.iil (.rJl) .-+"--r1 b -r.j .r!L" ;*iL rtL.l 1j*r .Y-f
.AX t 024B .-'lr-ili

: ..!.:f o:t;l .l t-; E r.rLrr cr:r5.:11;,glyDEBUG )l 6 # e-,t .f-f
BSC:100883601052500

b 36 4J +i5 r5 oLr:-il u,-! ,-<,- -Ln g*e; 6l1F-, B ,rtri .i- .$li !-! 5a J..5; ,c36 .)lri-
.tS,*r54 t Litu

:J,..:rSo:l;'.'l 4E bVj trJ 9IJDEBUG )16 +:S,i-i .Y-0

B CS : 100 88 06 20 05 00 30 90

.(ror".r a\t g r u(,. Ji.ri J.;l e.b;) f.u:-r a- ..t..] dl* 4Jr.* Jj:-, - t-i-l 1r (-dl

e j* J,.:-f tt- .0650 c:21:.;hi, ta:l 1:5fi)6 trAX .lU'"Jr:-:r",. I , i.e.bJ 
;,,.1 6lr-1 1r (.r

ttf e^,-,'1.,, .li afr;,r.

.,-:*.1;j)DEBUG cr*ll gl.r5..uSlr-lir.r- s1l-,, ,;.J'sljl+! Jt-,+3n.r It y.rLp, (C

: J,-J.,$ -h stlt fi #U clL;.r!3;-: .y-?

B0 2A D0 B0 83 12 F6 B3 90

'.t-*,-l ttt ;,.+ uLrl 4l
.Jl5s. JfirAL -,$ +1 !2A '.r;Li 6L* 1lra"

(:pof tlH"r"Ti;;i:I:il
.6 +r- BL 2r !AL

;:G, y-l 
"S 

J.-rq-i rLt+ ..rp5 or[c-l CS:lfi) tl U] ! ubra ,,-l tsss 6I-1DEBUG t: E ,rLt jl

; R clLrr L,.,- J rCL-l rti o.r-oLl, .JlJ lJ D CS:100 rlLj ubr, U.,J jl Jr ',luL..,r orlLi rJLt, tr
fc.--g AX;r .r1ta-l J.rt- ."p;NOP q ,.r.r.-.r l: ,.1:r;6r$a,Sl.1,ltT rltrr glY.1[i, oi

:.r;S0:tit .l il dL dqj d.UJ :sst 9lJOnnUC;r .f-V

A0 00 02 D0 E0 F6 23 07 Y2 N 02 m 90 A0: (100H rr) i,+L J5

2A 12 N 00 :(200H-,r) l-oo.:1.:

lt.i.l t-t ;4 e.[y;l
.t-s-c #!,.AL.rLj +DS : 02 00 Q,A) 2s,!-ti.i. e!y*

(tlA54 ,FV);.*e orb c.i, l 1-3.i c+i d,.AL.r!;*
.t.f g.r. ;j DS : 02Ol(12) *,L-y- .:-.! ,51 ;r A

.t'},l Ji:! DS : Ufr2 3l U.,- t s;t...J5 +, AX ;l .f"."L
pjY d c;rl.u, 11 T JLJ, .e R lLy o* '.I5 y.b .r51 bo:l: rJ.r,-: 131; b D dti .a..tiy .:,p; il .r*
;tUj fi>.rtr 4..r-! 0588H ,PV a:V +qAX.l34l1r..t5.:11;.r,-rNoP clLri r L'e;-l



s'.-t") 13lt-rt.ii.ti sl+dl Oqj J sri3J .-lJt

.r.itl qti E80SH ,lra. DS : O202 .2: oJ-.! o;*! J-L l.5 -tJ .-j ; .g5 r1l3 | D DS: 0200

..' -".J.:J HEXMULT.COM gL t cLI: 6st -t, lt r.br1 rl -q5 .t5 r....lri .Y-V ,-J.,:l ,Sl-t .f-A

l$o:1.:..1 ,1jrr!.5;rr tJss9IJDEBUG jl A{.rL; jl .f-q
MOV CX3B
ADD CX1C

:* &::
NOP

.r;5c(-,2.;-:9.;l.rr l, BX 1l.r;, .9 .r"S.gr3- NOP b! Oi.-flr-l j .usunassemble I elJr-r ;,1
fc,.-.3 INP .1,;-r ;l lrJi- .Y-\.

A 100 ;l .r.5qrtir.l r!) dlLi 1., "Out to lunch" .r1l.r rf r..Ly .i. ,Sttal J rl4.il .Jh DEBUG jl .f-l \

.r;5 orU.:-l (J,-Jq{ :L- d1 L $ ,:-}") .:-rL* ,Sl-r: A 110 J .:!".1-s tssl 6l-t.

..t.;*t b'or.L; ,rl"rr INT 1l o:le' .1" crin JU : cJLra!
.$) dl.Lj b Ui."",*.t :r,-i.i1 -qJf ai.r;t ;5f;tff "5qf L-l ; r$11 .5la-.by DEBUG;l g5l;:,.1 ! .y-'l y

.rg;bie 100 t (-,ijt
.*;5 Jr- [120] c4i.tJ, q b r.li I 4f o.:U-l AL .', Fl1S .r-r-* A;rr1 INT 16 ;l (,-,

.+5Jr- [12] c*iJ, .1 1.,, .ri., o:1.: llriAL t, b F., FlrtJ,4INT 16 ;.;r jl o)l;:,.1 L (C

Il?,2l qSJ- 
"-.t b iri-e rg5orl;'- .lAL 1.: r:5!l3ixrr- c** el-,t -&"nn 16H ci-;l (s

.r+r.r!L; lr bFlJttINT 21jl.rU:-rilfr
:,r,-L;.r! ..t;5orl-olJ or.] ora;! Fbls.- rjLt.il tr'$' 4 .+F ,glr;E 7?3'$' irLi.ll Q:;l 2r (j

;llrJMP )-1;: )l orLi:-l r, d-iln Li t,l) .t.;*1t !.t*lSs-;r g;s.12j 6lrrINT;l o:t;',.1N c;+ Jtt
.(.r,rll Jb,

fr



ulr*.,tdUdyl -1l.fr.

3&=s

ollA.,l Ohj :c .#-t'tf6 ll S sg * srf gn

. osls r,.ol:.c i.f I uf:-l ilLd 6br.br1 f .e-j -t5,St r q! 6)J-p tsl.f rSsV rflJ.. rllr,,:.i.te

al.til
.fu.,- .J$;lrJ l) ;iiJcl!;.5b0-.bt ,Slrl .l tstJ 1/JDEBUG;l orliil o5! L-,r .Y .f-i 1r

.ttj l-r,.r ,:JL;l d3r5r.L; 6,- Cl;. F .f., ,:*.lU .t5c-l Jg rrq r5.ul.r,r.

2.:AttL,-ijl L*.j'..J:5.,.-js*{.1,.tl,+356lrr.br1 ,Sl-t.p.*.:Ltltr.r..,'t{f rJGf f )h
JSf+ jl jor[-2[-*5.t-rrSq.l +tid:*,,5rrorli*l uQ15.,.,f'*'l g-+.bri 4.tstgl-TDEBUG
,:4L; "i j!: I .r+sc,l a*'j l1 .Ftt -E-tt ,F U-t 1: lr,; c-l ;lc.>|.)A irti ;l ortiil .c-l ,:*rL

..r,11.r t4l C)\rl J 6;L .u- 2.r ,5rr:*
Jb2rr..J5rfu;t:rt.rfu.9-;"i.jl orU:-l Lr,ljr;;lj;l 15,le.s*.*;l-trlr*.1 6tr+.br,t*)
orli-l ,s!L 5.1 r.Ji,l..rn ., .t.ti r.ulr- ,5lg ),.-l gr uLi1.*.;l .l33i o:r5:11; -rr+lSq ,.1,-[i .i-
;l o:tp:- 'l oy; .'r;r,re *t lt rl -l 6bc.b J t*)i,c! 

"tirtr.i 
.r)-r..:11.1 L .Jsi J,.l 1r ..r;5.r.

Gl:t tsss-*:21j. ; or..! .!.1*l r."bra 4 J;S Al-,t,r,-boJ:jby ;4,)t*.+-j J5*-p .,>l-*;;
; -b-rr o, .l1l ,r,r.: Jhi" J.L, .a..1.:y c(,. d.f ,tJnVjL ,,|*.al itl ,:.i+4r .l"Jl..u y.j ; c;-e a-;

.f:.lr.,. ei It osls y-alt 'L-f elt 6tJ-r4 1213. .tg:l .;r .:1l.r.rr;r l1 cli,Slrql ul;

brlrbtf.l bJtra.,,l
't!. C! dttj 4 ..i ^5ot-ij ubra..r-i!.r. ,Hl * tyl *,u--j +.Er;.tt+!j.rL.l.rXS.rr

cr!; .r!r;-r c.*.1 ;(- t+i.;t 4 -* 6 #,1orLc.;-l 6.ri;;2.ri ;aty;t JLr-iu. r."by B.dSIC L. C ruL

.rlzj;-r ,rf--> ..t21,.e ! s J.ia-y,rr uby ,l*l i*-q e! .tL; ...1 +5 .,,l-- I uE-t..rl5 !i 6rL-; ;.1L
tllj.i- )t!f-!J545.rti- U-lf*."r5.f qjt.r#L.rlrjtr*.r"i,-Q:i;l t51 ,-a..l15,r.5.!.1*

."*l Jdi s!*l 'Jti 
q .*-j .r5,Jt lj, )l ,i-tt.,:-l ;.Lr.r* )1, C!

..;l;ilc.*. 6)rp :sl.f \,.rrlrn-, J -* J;S6;L f-ltj o

.t*_f :jc.:.;li,Sl.J.rL .+J,;,rt<"t .
.tr+.Lr1 igr etSl .

C! at; lr.j.u 4 or*.e rLi uag.tS.c.-l ,-r--j +.ba.g!- y -f stl-V #; 'k !.r.l .i-



,r,a;.i 6Lo1J3+irtJ sJ1dl Ol{j J {rdii.-gy
.,,..1*t dU ! (r:S./ t|.qt.| 6iA *b ^5) 

jlFi J 6l*.JIJJ-L .*r 5; Y!
q ir.it 6lJ J,-Lr t;.i,-t di iJU y.l t d4lrc.[J.+ts. o:ll-l g,-",-] ul:t1 6lt1 -t;U e* ,

Cy.Lrl 1:) *iL ,S q i.* .r5 ee.y ,JlJ ,t-q.K r.br1 ;t ilt e! Jlr; .i- .sl re.; r-r ;[,U 6rcrf
,-"by..ur,r, lla.l l.r c;1.*.; ;r*7 ]*J;l o:l;',,.1 tr ix! e!l.J!j.i..J:5.," orte'-.1 (.r-,oi, .r5.cr<iS,'

.JuSs. J*"* .r1lfil ;):.1U,.1L1 +, .r.J, ,5"1,.+ tr tt .r;lt-r+ )tr -r .rg! it- Jr g 6ly (Linket) f6t^tt

to\oVgj
;l t..Lu *5,J.a-t 's\2 y ua3ea.!.:iu r .,{.t blje lt;hl rtlf ruby ci- .>l-o.z j:;l orl;'*.1 L

Jlr;- MOV AH,10H 1..:*.: r.f .:*l r,.r-i y.tS.Jtl, bl* u. .4 fls Jl ,:!;-r ,l 6ler*
,,tV .t, J t-icfjt i(;) ! Ut j &-.* g'e,., t.pt ,t-l;tr-t ;[!r Ll u-r:S.r, Ji&AH .,Li .-, ! 1OII

,.,J,L: sl j,-t e)i &-.Se ,-et ei \E +1,'*.rt r:* 6b;5fl5lLr A*t r*":1$ !,.rinS

.JJq ! ^L.U 
,4 .J.U .VQ .l U Flrls

; calcutate productivity ratio I ;-l J:. .-lt'1 l.r+ Jai ci- 1: .r:l;,r. di &-
ADD AXBY ; Accunulate total quantity : i/-l ;ll ,)1ir ci- )l * b rlLr 1.r ! .1

+t-lr" -51.r.t r.o ..r5; +fy A*-t S.t,-*'190; o.r-i J1.-f ir.1. o."br1 .:*J .2: L;s g;;.i- .r.r

f- ./1i5;-l 1.r .:.;ljK ,Sjl ,.ri.Jlal li ...r.i 
"t1*l 

+"1,;y o;lsly **i.r-r* qf4itjl *i b.r*l.l.f
rl.r-:;Llr; Cl_,t6g-J;/-l .slol3a:-i;.&-fli.tf \.rl-*;.,p0-^rlr,aui.tf lr..r,l*l .r!j*r
.r.lt .'1,-.,1t;. ol^*); 1ol1g-> ell, Sttt J,S,< jS iJr.ll orti'''l 2r tj r ,r<r5,' ,:JL 1r 'c.*l +.by

."r-tr.f oJ-.io:|.: e-ri ,\V,.|^-i t, 4SCOMMERT os.;l.:yr":* 1l orLii-l ! .:t-*;y ,JjLg"lt el-n -&-t

oJ& S-$ldrlltt
.t_*r-l o>[.i:-l ,rl; I"-|y' e*- tii eJ.slo.r-! ;rgt ,ri't j-,gb1.Ji- elt r-J-+l rl!;;.t ,""b ,r,ta.b

I bV eu)s.rl-J5r-1-;1.L1
..t:*a;r*-tf Lr ft+t .!U .rlJ-r 4JADD J MOV t;V taljut .

.-ujL".r f^ll A*t O', obt,  SSEGMBNT U- END t;;V tbo;ilb1 ,s!a .
.{.5,r, o:l;' .l .ll;l .r!Lo 1r l*'. +fSIZE J FAR -r;V larfl* a

o.:fi:.-l ..ul:r5 s.Jl--t -b.l or l1 .:b).tl eJ@Model .l @Data J:jL rcJ^i .A-F ,.ht,;l ,gQljr*, a

.,:*lo,r,.!3.1j1 c.rLl5;lr:*J C l.*;..r5J|ib Ch Lt--/*-l L' ,/.f.* 6JJjJ eLltjlc.-.1:b

laa.rb,i

;LuL.ig::.45cf f'"l,r 1t-.rt c.4.7n-.Lr, )t'ae.*.,Sl.r:l..ld.r-l 'lE(Jt*L.)at:ljci

COUNTER or o : "us,r" o;l-lty.;2: COUNTER ,u;L o.:l: r"r- .*;il;" i
:.tl5,r. o1t-.!l fi osV;: MATN .r::L r^L! lr .Jl.tt y-j 11ir cl,- u"2si ot45 .*,J .Y

MAIN PROC FAR

.J5o:Li:-f ttljg g 6,1-a;Sl$11 r-L! Li-.r.;1.: r.1>1 lr.r*,.ri; Lrgb6;L etl ,Stlr;l-5. cl;li

l

AY



AT sl'tdl Ol,{l J.l d.aJJ JS (':l,'t dJtJ; .!tJ.

It- ,<Lr 5l,tjvJ

zl:a lZb A :[..cll jjr-
($ti J,-l+F!5#.rl) 1 lr'. :fUJl

(.s-itt ql+ J3l .i.;) (.) nL;r.r Or(S) ,1., .(-) .L-U -L; (f) Jrr- r-)tp :r.,1- ,5tr;S!t5
.:t-5;l ,i-t tU..,*l.(; . 11..r*)U.+La p,,-fVFbtJq [iJl-ir 4 +fr.-lS 4Ftrt5,.,J.ll

..rjL; .rL,1l clL'r..lr , ;,rk .J! t+i.rl orU:rl .;.: +! lj .t5,r, o.:lr;.1 s-J.r )lti @ ,r*L.43 oal;
6lj;b; crLri d.r.,;,- lrD 4-i:i)..r:.frarbi.r ALS,- uq5, 3u.s:r qJ.*t ,ef &,tk
.MASM6.0 dll FlJtSf \ ^-lS 4 Slt d* A-*.(r21.: ! .i.;r- ,.t c,..i.l* 6la. jl1*l JtjS )J*
DS J BX . AX .u.iL t+tl 

3U 
$P50 J TOTAL . QTY250 .,.i-l ;"t ,.* 619l: jt 

"y.l+Jb 
..r-iL",, yyv

..:-ll+LJ crL"t q 1L.rl6b
ADD CXBX :J/.j J.:jL 1-.:-: ;,1 .2r

: "u.:L 1.+i> c{ 1r Ll ..:.11: o.,Lil t+ti q BX ; CX 6ul:,r, .$trt :.b. ,_bl
MOV REOSAVECX

.r^! dz*-! .r.iL c.tir, J) or.: , ;1F osls *:-o.*- dlr.r ! fl BREGSAVE pb sly,r",J**l

tlJbj;.nJ
:Jr.i.L*A J.b..r!-.i.: {jl )l t! jr.,-:*l .r!..r-r ;l a.o ja.i-,J,U L/*-l d.LJ,5{

..r5.r.J, W.r,-a.i,Jsa, L t+i.J*l 4'ADD J MOV.rsL.r!j;-: -\
. o.:l: ,..a;-e .i. -i,-ro -uiL rJ-r:.rr lQ ..!..t ,k eVt 6lJ. j *,1r r5roJtjl:y ci:t -y

.r11.: ,:JY.: ,Stt+;l €*i J, d-.iJ.r5 4t ori -Fi .r.l*, &- C* JS-, L ir,-l J,

[.-l-] .-|Jltr-' tsrt^"] tet^r;y]
.Flrls lYY .r:is4 l.r- Tab j5blJt- 

"L.U 4 q (r.:q ft) r-y'- : ,-|Jt :-, .(rrti fl) uL! ci-

ci* b*80 t' dL.-i uuy ,;-:* Jl ,(5721r MASM 6.0;:) .r*!L c-!tr r1:.1 stie.Lr ,i. 1.: ft.r-
..t-ilr.f A. ,JqL; b;p 41: o.r-i d"-lr; r5!t5:l.r*' f l.t> is37 uj14

: ,!:--^ ,p ollji*t;l JLl;:
c,L-! Flrr-, $.1,Lr eti ,:oJjjl:y 

"jt 
COUNI DB f trlr.Fl;;*-r.1b '

l.;9:rr P30 MOV AXO s.rlr.JJlrr*r
k--r.t.,.1 Ul ,Sl-r CLL 

"/-l+J- 
tl t:y Ll .:j*i ;l;i ulr:n j1* -prl sgLr ; .tJ!.1-r .a-Ll

J. 6lS ,L.li 6l-t, c.1,.; -fA y' t, Tab t:.)\p e-fu-l*,51r+.br1 e-t t;*)1r .:jL.r. ybl.g ! r"L.,a

.S.r elf l"*l+
L o..r-..i i-y,; 6)ara:-c fL ,ft r f a,jL*l 

* 
lr,-..l..in.ll.r,.c c+; r.i o:l: Ci'; >tp .SrrUU^

.e*l or..i p.l/ 65.rU*l fol'1;.f .rn cli;l 6 11jas 4 lb q Lable 
a>{.!a,.,l 

oK!t- 1r rc'- .l o$jl)yu+

4 ,J!,1 .:yC o:Lj',.| cc:b.i-5 ..*-! .t53 l'lo.:|.: 4.-L -t-F,JlJ ?l.il oF ,-*-1,.rS.l-L +5..:$.r
,1ji: ,51 6l-n, .Se r..f \ c...tt-i.r[a" 4 tr .,J.rlsq-b .rl1i 4 DW {i DB uL .r$--e c(, orb ,.=:-c

.r11.:.:JY: c*Jlj.i- pL;l pADD ! MOV .lu.;L.rLL-c cf,



{r,ar.5 6Lltt{il.t5 slisl trtrl 9,r*l+f rr$.;

-;--p tt, llJl Jlt;J ri3l..e rorl: t')e .5''. ,Sl:t ;)L,l fil,.l cr[L" g;l-r1 .rb>{-bl (.t-.it fl) JJJI-,

1 c-l r:'-L -L-_*' 'p 
c, DB .ru-r. COUNTER ;b I o:l.r r.de )l J) +-*;: .JLi, ,Sl-rt.S,y

.:-i,g,r.u 2lri, fu 1l.t;. t, ,,-/^" cr[.;-

A?

lb !:tJ-t
COUNTER DB

JjJ^e *f, (_-r

0 (DB) .1l.ti.r ! r:-.! ra..;r,

6r-l.r-l rll{ cf !;: ..1,,- slj;.r, J9ir 4 $jLr..:11.r,:J!: ,'JLi ;[-y .SrL.e ci e.;,rir: 4 ,Stl
.i:*l orj orr.;i.1l.l r- Li-l .,r-iL

Lurl-r

,4
J5

tao.tijlsy ,.14
s>{-- J,l.:jLc.r [tr; l..Uy 6;*! J dri JF-l ]u J$ y l1L: rSrlb./]--,-J.*l,iU
..t;5; +Ji gt at ,.l U J*Jt 5;.t.S,r, {Li r.bra cJrj Ji*l Jb L}i J rn-r,-/ o.tub o$jl:; .-it

..t-i.trlJ' orl:6j3; J'.i,J4 )t Jf 6t-ro.rijl:y,-fo t-.bl
..ri5orLi:-l +lie g:r blp.,. di;t Li d.t-o:.r, ei ,W e, ! t-ao.r:jl:y r.! r-r YV J.oi

TITLD J PACD .gtro-r.;jba ..F*
k; r/-l .JS.r. L<Jl-3 a, o.r-i ,{+*l r.Lrl ci- 6-3-l JK-} JtlSJ.:TITLE .l PAGE 6bo.$jby ,j.l

.c-.!1.: .r:.r14 -[rr qr.t AVI tt,#'b 6l, .. *t 1;i ;ro
b 1r ,J!t5 sl.r,.; f l"r- J c-J a^)-.a 2s l- rh,,; ,51.r- PAGE o$jby ujg ra-.1.t; ci- Uf .1, PACD

.r:*l ;;- iri.J.tSJ(.j .S.r A.+ r,

PAGE [Iagthl [,widthl

:l.t;.r1..-l (/4.rr.rjLcf f-ljgFbtSIfY lett. a).ag2:PAGE 60,132o:n)lsr, o+JU6lJ
PAGE d-? *ij* .r.![ slje \fYb t. .il t;.f 1.: rSltf rlu 3 .r^iL sl;;,r" YOO b \ " ;l ,-;e L;

.t-s-. -h 1r PAGE 50,80 Jl$..)l.1*t r9i,r. V |- .

lJ oJ*: J1*l ubra J.,*l ,?l .tSe ' iu; f " JAGE d.lllt b:l.r*'fl.r- ubra ci- # ,-ij
,.,r-t-- l) .*p f;tt-; ) trd 6, t*. a)-.a (!F t t16t r s-* r, .:r5 ,:*! l, L; 2 . .r.r5.,, Vtt

'.1,-lyl.f
,qi..a 4d^a d,. dk:il .l:'>a. -,;- y ueV b 1r r.br, ,:*J .i-.1: .t1.ll,ol .: .l ;t- ,J+?-r
,^;e U-i crLi*l .'*' r PAGE q l..r -t+r zt i srlr d,lt+ !PAGE.tSo Ji r1.,1, b.rr .{-l.l .r+

.:11r, 9*! 1,: .4
o.:tiil .r.:l;,r, r.t;r1 c*! ui-a g jl ;;r t; 2: crb.1 r+' 4 q1-.1 ,glyTITLE osll:y ud ;l TITLD

:.:-l ;tq,)i,rttJfu -Et (lFlr !6..r;5lSrt d,. !TITLE r:-r ;,.<-.J:5
TITLE tex [-;;l

,SLr ."r-:!.," t-5,; :lt.(-:, ,J.t.r J ,ii tt ^t 
ubrl 3b ;l o:$'*'l o.r-i q.aj c(n* (text) ,.p s1,--o 6)a

l

.rtJ-.c JjJL, pt
d REr ; c^S;L
INc Bx ; gsdL;l ,r<,- t, nx .rl.l
ADD cy.25 ; CX I Y0 Jl$, c9



AA srtdl Oqj J.t G/at .rS grlr,1 6r.pf .r1l5r

llJ .hU- ! r.br1 rriLr ,siSljS ?, b i,lJ.r jl r+ {li./ ..r,:r5 ,5.1lj5 gb ASMSORT ! {.bJ Jt .JU.

.(c-l; jl orl;' J q 6jLi $il.2r) ,5er-
TITLE AS}ISORT Ancbnbly prcgnD !o .ort curtoncr leDcr

C.L<- cJjbrr .i*
..r-lr.f .-l- J+ L. 4 J.U.E)(E uJti 1r ,rl-l r..bra ci. .r.l ol: Ci.ot 

y 
,l..oi 21 6rrhb

!tci3 J S,! a-* \ c:b,,.aLc o:b .-;3-. ,u54, trn fi .:* ,gL cJiii J* .,.. \ cj3
d.t!Us.ENDS JSEGMBNT dS4' io-si lJ c..:l- e56lo$jll, rla.c,*l .r) p.rtt 4lVl tS 6,t.,;

: r;b l.1 y-j ,=JU

NAlilE OPER TI0il OPERAND C(I'ftEt{T

name SEGMENT [options] ;Begin segment

name ENDS ;End segment

,5rtj.(..b .r.elji t 4tL .9 V.lJ,a-i..-qL c,;3 lb.S.r. ;u-'l.r €r.(-.i. E/SEGMENT d*
SEGMENT c';-l-.lr +.f g-l .,.b iJL^ .[.t-i j r.;b .:J!.t c;l- ,Sq.:Jl J.t ENDS +L*: .r.:L /1*l
r-,l:-l J<-SEGMBNT +L+ d,. s;Le .c.*l f fK,ri:i-.:J|-.,.r cj3 4 JJL.-JSIJ- ..r.l l:-lUS

:t*,J Sy.j qJlil: rrf 1j J #j r.;1-..i-t! r*tt: qt'1r;
name SEGMENT a'li9n cornbine 'class'

.; r5,:-l 6ld-r .PARA. ,Jr g/tt.r1b ,:N.: 4,lu.2V"l il ,l ci.K- 6 6r laligt LgrilJ.F t!
r* aling lrt .e Jj-..:-l f.i-i J,li 10H U. \t J qDt ()F e:lt y.lr1ti..rr:r..,r,.l .JJrt! i-r 6s.t

.r,-r.i Ja 1: ! PARA;tri.. .J.*t :1,r,
,8u' sF-* s;,-1'.r, J,r-l ,.lL;1r be;-(- Jdr t c.l.(- t i 

^<r.f ,.Combine ,9r12j .r-Sg gi
PUBLIC . coMMoN .srAcK *5i git .(.r-l .r,rlr; &- ubrl d)j $Jd 1rl5:r c.*'ir-) .r;rr cJY.:

it3J.'l -i,-rr, ;;1 {:+ riiJ-'UU .Jtt L5h .J-tts.AT ,>tV t
name SEGMENT PARA STACK

d)jJjJ4,.lLj.rl!lj>.'r!Jr-l 6Lrr.br1 plf;.rS-uJi.rt;',.1 COMMON 3PUBLIC;t ;3
r$.ii- !c*i &l {lj./ rr;j.rei:#;.&, gtb{.bJ,t l* -bl 4 u4ttos.a-t JiJ).t$#i

..grr llri NONE .rf L.

,tl t.t-C o:t.i:-l 6r; s.p ;t(;r 2, ldr. c*- ,sJ Cl:td.i..pLi j: ,h rClass,5r5.lj Class fljl
'stack' ; o.rl.r.- . -d. ,g,lr,'data' J (.- .l oJ-.! r.,aje"iL JF.L J-,1,) -rSc;J-.51r'code, ,,)tf;l ..rLS

ei e)6:(STACK) ,-*l;.@ARA) Je- l{ r:+ tr;.(-.* -r+ JU.J:5,r. or$' .t{4 cr3,J!
'6,1 ' it.* (Stack')

nane SEGMENT PARA STACK ,Stack,



u..$ 6toJfr*rt5 sl+dl i,ql , ir..{t .-tl.1l1

1 page 50,132
2 TITLE Ao{ASMl Skelecon of an .EXE progran
3 ; --
4 STACKSG SEGMENT PARA STACK 'SEacK,5 ...
6 STACKSG ENDS
7 ; --
8 DATASG SEGMENT PATiA ,Dat,a.
9 ...

10 DATASG ENDS
11 ; ------- ----:'------
L2 CODESG SEGMENT PARA ,code.
13 MAIN PROC FAR
14 ASSTJME SS;STACKSG,DS:DATASG,CS;CODESG
1.5 MOV AX,DATASG ;Set address of dar,a15 MOV DS,AX ; segmenr, in DS, l'1
18 MOV AX/4COOH ;End processing
19 INT 2IH
20 MAIN ENDP ,.End of procedure
2l CODESG ENDS ;End of iegmenc22 END MAIN ;End of program

.O(E r.\y. 6,- cfS*t t- f Xfu

PROC or;jl,ry .i+
.r,.j J+ t- d,. J"U slie .r5yl -t-:Lr, l,,liJ ulvl rJ.S.lL.e o.r-l -L.y; PROC21-r L'.rSc,;3

A\

:rt JrlJt 0.:','*l Jlss $cl,- leii LrJL ddr3..r-ili Jl:.r

NAI.IE OP€RATIOT{ OPERAND

segname SEcMENT PARA

procname 

:-* 

FAR

procname ENDP

segname END5

Coill.lENT

;One

; procedure

;within
; the code

; segment

ti *JL y-l 1: FAR JJJLI .!:q r!-l 1r 6:bllri 6rtiK.b ,* I, I c:y :.yi Jr-r -tJ-t Jll:.tj lb
UrMr)lP.{ Jlttil;,.| ;l +.Lr,rtrf.ltr..rJtltl !r.b.,a.i-.r+lr.rf;rr:ul )r.+.81 6,l.,al

..rifr. o:1.;. .l ;'-1171 1;-; ,jj Cl-rt

.J-:[ c-i3- +L..a .1.r dc-l s.U iJLr 6sV s r.;b c.J!s Jls.t tJci. ,St<-t J ENDP o$jlrrr ,l*
-f 6tV sliC JSci.f- .rjL.r Lra;* c,l3 6l.1:l .r'ENDS ,l J+ L Jt1y-j .i- gtr-l .ENDP

ENDP JPROC.ryrr l-r,trs.i.r-rd..r.!L:;.).;ot;=..1 ,.Eay)Jl,tnyr5Jl.p1 y.;11 rl.t.;

v J-."i 11 6 stJ|d JSNEAR 8k \i-i ,-il, es.e !) li d*$ (JiulPROC.p .rjzl: b tlLi:r-
.t.*rl orb 6jj

.J5,r. oe;-r lJ .jl:;, 6tr.-rL:;l t SEGIVfENT .1.. f -\ .!5*.r 1.: uEa ;l ;y

ASSIJMD o.rjjlry .i+
,JlJ CS rli..! I osl: t:;.(- srt ,s"sti,JlJ DS sU .{:+ ,-}t ,rsi 6955 oli.il .E)G uLrl .1,.



AV sJ+dl Oqj J"l sdii .tS 6rl;6.p/ .t1l3r

.tt;oe*u./.*f .Sf:r...by2:lJt.:'l.(-Jrjl -i$J,.1,..J..!i.l!.S.,,or$l ..1 .ric,;JL u^tu"rit
.:irt.^JA+A . 5c,.r&;r e5t e-IASSUME pjY osjlrl ,a

OPERATION OPERAND

ASSUME

& el:t Ct ', t* q J )jL l+r,SS .)li tr lJ..:+ t:;.(- lb ,!-l rJ,:-l ;il ,*.r ."i;b: SS

,5i .'*.1 ;5-- ASSUME .Sl-.i.ulj,.f di -f r, trs1l.r.c,-l ;rq i or! rrb rllj.5lrsj..-c

i/-l r;l,;./ ."rl(j or[i:-l ES .rtr' ;l Ll ubrl JtfS : datasegname i/-l F .-u! c-ib; ES g:l-t, tSs1'.t:

4.'iSrr tk -J--,t "t- o MASM 6.0;l) ,ES: NOTHING :r.:Lr SJ<-, ;,..\ t r$;.L b i!?.,t
(..rl.f .rJy .rS c;J-,gly ASSUME

c.*l JS-.gr".r .r...L rf q 4l.r- rt.F-+ ,5t 1 J.-t CQ.i.iASSUME boJjl.rrr ,..a qa -tuL

.r5,s-,r.rf.,lr rrar ,:u;1, c;3 crtj.r: b ntlt &yr-rL1 ^5r;5r5 
12 ;l1i;n:

DND o.rjjl:rr ,i+
r-j.i-,Sb;l ENDP o.$jbr, cr+J J-rrs. o-'l; l, ci3 Li.ENDS cJjjl.:y ,-i*.r.i dit{S.r}dL-r

,-rLb 1..:-: A--ii JIF ! J $)s/ .-'t; b tS>JsJ u,EJ.ENP o.l;;br,, ,Jfo c|1 lss. oa;, l) JIJ)

:c -l 3;a i;l *l.p JS-l .iJ-rs.
.a$., S.r'L.c

END [PROG nane]

! bo:lr i-f B J+lJ+ .:.-l ;(- JU, ,St-r: .JjL,r. .,.ll; srLr ,Jl- 't<ji.r.:-i lral r.br1 r-)[ ;lri rfl
lJtl lb L$ t;tJ--c c*i 1.: .lruby J.i,l .1:..r*;1 !-r* .&-t ,SVf- lr l.r -L-r: qal;+ L. .r$J*l

;-iC.rl/ o. I cJ..i g"irti FAR .r;3,,a I PROC '.''*i.;r 3 r)l:t

&ul 4 .rar ltaL s!, .l!iy",
f .r. l ! .EXE 6b+.br- t9ly. 6sste r1lj, L ..u:,..r .COM J .EXB .alr-l ,5br.br1 tl )..c1 ei I
! lr .BXE 6b...by c-lS-l f-'l jf; .,..1.r. ft+l V J"rizr !.COM 6br.br1 .-/)J J 6l;9. yi

.€C u-)J.l) -rt o\ty.j 1r .Jl,rr dt-:i .r5J .:', .r:+t'

et
.oJ,c a f jP \fY lat f . rL.l 6ly PAGE o.!jb; .r:t \

.r;Ss. ua;-, A04ASMI trl* lr ! r.b1 jb dTITLE o$jbrr ,-r:t Y

.:)L,l ilJ lti ' ;"; c,:-Kt r- rSe-l ;t-*.22' \ \ .l V .l f t'Jt f
(c--+ Ai.rL;- Jt,l. fr.l 1 Ll) .r5,r. , :,t; lrSTACtr(SG ..* .;;l- .rI-a yl l-?
(Jl5d -a-f b,.ri.r[-.;* J) tSc, ::-rd bDATA'SG corb c;JL.r].a y.l A-'lO

.t54, ;un bCODESG rSc;J- c-,)-q y.l \Y-Y\

)lJi. Jlu il ,r-l .t;5,t' it,; t|,t o.!,b MAIN dlJ Jtc.:S Jl1.; t) t-p' o){-q yl \l-T.
3s .tSu- oa** b .EXE o.bra ci- ts \ Vtf 611 6s:-* :tl-f s c.?l* ul;l .gbrl
tt c;3 .:Li 3l.r5 6rl 

-l 
r rl:b .l6i (t ) $J-j C*.4.11 .r', .j.tia 6lr; 6)t.r4 t)y



,t'-tb 13:tatJ+.15 sjidl Ot{J J s4r3J .-U,

.orlr c.J.3-. ,,rri L DS gtr.if-,lr (y) .l c-l r-i.r. c;.(-
6 

'rV 
cil- dt+lj Lt,r.l; cr.(- -bl;1t ;l {*l tt:r5.6i6freSSUUE os;try ,.:* \y

. c-l L:'.r, CS L CODESG J DS L DATASG J SS L STACKSG r:JL ,,t ;r
ASSUME SS:STACKSO,DS:DATAS6,CS:CODESG

E tt 4 eb,Slr,,.., tt nr{t st 5: n S*t .c,,:-<-,Jt+tj ! LAc;.(- 6;L Ja-7 t
.p .Jl.:. glf ,rjL oe;-t lJcil- .1: .tll..i-: 6ly ; o:l: cj3 2: o:lr r..oLo glrr .S
Y Jl J -LiL 0 ,:-il .lr J,-! ,+t bLs +;.tl*s;J1l r;ls ,--V J*.rSc,;*(- 1r r.*iL l,u-r

.-il Jl J .t-.iq y ,- .il tr {l* tp, g,r,.,1r: .:.;b Jrl, *"!
:-r5,r, .r,or 1l.ri. DS .:$ 1s 1.,1 orl.r c,j-fu u"rj 6 ,j-" 3, \ P3\ 0

MOV AXDATASO ; orlr c;l- d):i &f
MOV DS,AX ; DS 1: upJrl d;jL oJ,j-i

1l l, a,ar>'l MOV 2r.i: o#Jt J tSn 6rlfrL N( .rli .;r ! orl: .Lfu ,,rriMOV ;rt
.jaiL;l l.; o.:1.: c.( L,r-*,, L- ,*;ls 6t*, lSl; .r-;y JJ:r) J) I .J;.Jir-l #- DS r,AX
a,ilJli .r;5 Jri, cjl- .r$ q .6-, clLi 4 ;l 12 u,1si {1., tJ .lS J'i;l. c.i(- .rLj <,

,Jtdtj, .l.el ,-q: jtit s13t.1:0 J*i.,.*t ;r;U )["TSUOV AXDATASG rt- -:

.:1.: .t-rlj; A-& gei ..:;l-
Vi tr.r f G4 

":+ 
.srf 6a.J,fi g:.tl r J J:-r)s. .Jb b a.l:r1 6lralJJL,.! J) oJ.t \A;\ 1

.sr../ ei h
11 *.Ey 6lrtl A-,- 4tii MAIN JjJt r J JSrr. lyrl l1 ul.;y r,;b./p-l r, END d-? yy

.$t J.r*l e\, C-&,t J# .hU ;b r.o sty,rr MAIN .:;L.r. ,,rt i.8c, \r ;;a 5 ta,it-f .$-l .r:-l c...rl,, sDl be;l- -i,-F.*_p
STACKSG SEOMENT PARA STACK Stact,
DATASG SECMENT PARA 'Data'
CODESG SEOMENT PARA 'Code'

FJ ; rt*f 4 ,t "r,L .cli 6l.,ql 6,111.r:*l o.r-! u--j rS .KJJ,:*, AQ: + ,F LL;r1 d.r*f ea.1

.lrf orlt .l .EXE e-.brqcl,- Jjjt l,.l .hti .j*it .t5., .li,_h.+ ,Sfr,

c.g diiL )t J J;IJ; q. c(*1: ;l lJ .EXE ubrl cl,- r.Ly lljf.;L ,;il ."r^i orl.: g;j y 
.f...i 1: .Srrbb

r".Lr, 1 .- *,1 , bb a.LiL u,jrr r) ,3 ,)LC.iFt,! )r e-i 1r 
pSp(100H) ca! yOf r.brrr :lt l*l

.ll6tr o* ..r-tr..r .;-! rli.ll J+ .!.aU\
..r5r. ,5rlj5r! S .r, l.r Jt,r.(.- ,rt:i t

: Se 6JIiSJUSS 1.r ! r-.:. cjl- u"rri o
.S,y ,rrl.f.,,! ES J DS ,r ! PSPr,1.:i o

.l; .l5; ,-.r.:lhL lt DS .l ES ,Jt+ti Ll Jlfs, .r.r: ll.r.ie ! SS:Sp 3 CS:Ip 6laty. ubrl ,t.rfrl,
t, DS .r-! u!-tr'J, d,-l q .(c-l ;;; -ts ES slrl ;) r2b;lJ DS .;.: o:l.r'.. i*( . 62ri *. J.t* lkLj ubr,

;,-l 1.r ,r-r.r .ll-ri'. y-l f t 
';- 

.JL ."r5,ra.rJlJ,i. .r": o:l: dt-ji y- \ .|K-: 1.r .i.',rbb orl.: c.;JL .r.rri rr

d-i ,S t ,'l.*l c.ljy 4 ,,lL; -* rf szl: ;[5 ,r'1h4. J-lr. .EXE 6b+.by L^ .*:t+ erlJ $ij
.#L; .,'.ftr ,.ri.r;r;,r. .Jd,.trJ.

AA



A1 sr+dl oql J.l srJtti .r' rfl.rf rflrf .t:lr.

*oU.rr r.sb"lq rrtl^l dAtlr 1.9!t .',lbJ")
;t+t r"-tr .t dJLi dttL ,J.-, c"g AII c,ti ,.f,b .r5;l ef c'-'l DOS ,r.y.c .ii.l .i- INT 21H

.-fiJf 4!,t521 rotb gtrK,:-r .$S1^i, .fr.l.,l .J.b INT 21H Olr; ;l ,5rU; rl.t ; '.ti5.rr orlii,l r/

.i. .rn.r- ,Jid.-r tNT 21H rJ .r:-l 4CH g-.lb .rtS iri tr l+ll 2: rf .r-b ..r-l .6t? ltJr J .5-rr

s: *tJ ,f.Jr,S '.:-,; tSlt Nl .rJ4 0$lrJjt 6t 1 .r$-e y-l ;l.r:rl r.br4 6lrql L,'b dh titi,'
:;$J y-.r,.(IF ERROR LEVEL.L" &l'.;1) q5.rl;' '1 .liC.glr:ar.l,ti ci.

MOv AH,ICH ; grjb; c-l' 6tjtf;
MOV Al.roctcodc ; qj.rL:tl .r:-:f;t -ts

INT zlII ; +iit rse-lf iliv
S 'e-j 

JS .L+ 4 ! lJ MOV 1..:-r J, Jr,ljd 'rttl iv ' ', ..r r..b21 Jr* ,J** ,5t" c;f;! .t5

(r+r!/ T-\ .$-.i.1r 6r-rLjLr)

MOV AX4CO0H ; rg;V 6tf .:-1.1;1.r

.;.Fct.)t;:,.1J'jlry dt- dhINT 21H;t00H gb J ris.INT 20H irr lrl-INT 21H;l4CH 6b

page 50,132
TITITE AO{ASr,l1 (EXE) Movc and add operationa
t ------
STACKSG SEGI/IENT PAFA STACK ,SEACK,

DW 32 DUP(O)
STACKSG ENDS
i ----
DATASG SEGM$TT PARA ,Data,
FLDD DW 175
FI,DE DW 150
FLDF DW ?
DATASG ENDS
t --------
CODESG SEGi,,IENT PARA ,Code,
I,IAIN PROC FAR

ASSUME SS : STACKSG , DS : DATASG, CS : CODESG
MOv AX,DATASG ;set addrege of data
MOV DS,AX ; segmQnt ln DS

t/tov AX,FLDD ;ltlove 01?5 c,o AX
ADD N(,FLDE ;Add 01s0 to Ax
MOV FLDF,AX rst.ore aum ln FL,DF
tvlov Ax,{coot{ ;End proceeeing
INT 21T{

IIAIN ENDP
CODESG ENDS

;End of procedure
;End of scgmenB

END UAIN ;End of program

J5.- \9\rs3-\..EXE r.\y. l-\ $i

l.ra r.U;4;tJts
.r, f, ! ls olt ,,ab 1r .5.r;5r. f{; J',SUf 'rL ,ln+-l i.r., r.bra t5,- .rr l: Ja .:tr)tl't T-Y JS..!

I $Lr! i* ,)ssy.l .i bc;J- '.r5r" gqA)(.rl..t

u2lii 6 ,J;S,r..Lf l: P Jhi. U qlJfl dc-l (r.JS'.;-r-)DW \1t,,Jc{ 6jl-STACIGG a

..t-lr"f clAj56trubrl ,Sll ,JV
.s;Su. ' ;u+ b 0l$. r.r.l*) FLDF ; (l O. 1l.r.i. t) FLDE .(l V0 .2l.ri. t) FLDD r-lJ r- DATASG .



s-.f.n dLrt#+.t5 sjf-rl Olil J sdgt.-U,
..5; ql.r,r,.L.lJSe,rASSUME.{L-#Jl r-,Jl ,- ".l.r.brrg,l.r; u;lr7lal1l;-r,531-CODESG a

| 8e t.;t t1 -rl.l^r J,IA,SSUME cJjb.r,,.rl*
orl;;,1 STACKSG ,ro.r-.,1ri.5t, SS o!! e.)i )t f-.-..." ir-tlli J STACKSG t-, SS oL! u-r-; a

.JSu.
..r5,rr o:li'-l DATASG 4t-2t't ,glr.DS .rLi c)i )lf-...ir, i'ilJl,r DS .r[.i T,DATASG &e\, a
.J5ur orli' .t CODESG ,rr.r-l.rir.5ly CS .rU ,rlrijl f---..r, .-/-ljl,.t .CS .rLi t CODESG .re!a,,J a

1r l1 ,rrill 6.1:i ..1:r-.tl.rf.rlr .r-f.f ,S-,1.61! pf c,g *li,iL ,g.l.r.; .(*.r 6y ;l uE1q4 .p.l
.r: j) DS sl+ +ti t-, &lOV J..:rr Jr,./..rt ! .r- orl: ilti *Jrrbb Ll ..t:Ss. f&. CS I SS csl+-ti

..t$.lr.rhi. l.r (ES fu os*
.de 6Jiq O J,:i;s l1 r..br1 ;,.1 6lrl t.,r_s,-Si':oJ .,jlJtJ,*-t L

oJ.i sbitr. sJL:r 6!..rar;lfi,r
urrti l, +LiL -:lttf- \ t b Jjtjs. -b; 4 .jY! I80386 ,5tf.l;rr, r.-ir- oJ-i e LtL, r:JL .lr

.t5r.rf ,S: ,JlJ .LiL sllt-: r:*r- 6luK 1t u"tti cass ts3 gla; rsr-rr OWORD;l c:ti: .l .-lj5;cy',

,li't+ t J 80386 y I ;\3;-: ,.)t* 6lt /r^-l q.386 oJrjby ..i{ .&q Jti, )t .tJ.d)! ! ,r11 
yy .:b

lY o.t-i,'Lil*.,:lL.-5!O-,a-tS ',.J.r \SlJj]*-lr,USE 32U)lr:lr'".1 rJ+.re 4tfisrr;1 ,.^.
.3E6

segname SEGMENT DITORD USE32

I Jrs.rr :f ,*.

:c.*l ,+ \t jJb DS .rti fJ;l:y yl .p .5L;i;l ..r-.!L ,,t tLL .ritr"r c.:t: ,-;3.,. .rt.i ,r.rr ll.r.i.
MOV EAXDATASG ; t-6r-l l.; o:l: c;J .r.1.ri
MOV DS,AX ; u4.\? u:+ 6Jhfrt

.r-:-+ jtn o-t-! s-liiL, ,:JL I eJ:rr:rr 2t ulg>gJL.1r 6.our J IN . cLI . srl cr!.f-r

oJ,i orL"r s:A<, (6Jjjlu df*
.+.rL-; jl 

"l*, 
lJ diiL J.r, J,-q |..i $i.11 orl;'..1 c1!1,.t)L,t frl, lJ r:;.K-.-a,-1L-;l ,itt &t

: ':*l ;43 ./J.t +li .+1.; ./, 1l.r.L c,;J-
.lt4ODEL memory-mode1

. HUGE -6,J.r,) r,t I.ARGB Ir COMPACT . MEDIUM . SMALL .TINY .:*.165- rjiiL J.r.
:r:-l rr; C*.Jt f ol-u-*(,e.llsAjl*1.1i.it+.:,-l .,.!as

MODET NUMEER OF CODE SEGMENTS NUMBER OF DATA SEGMENTS

TINY

SMALT

tlEDIUt{

coilPACT

LARGE

t

I
l.lore than 1

L

More than I

1

1

More than 1

More than 1

1r



1l {rj+dl Oql JJ (,J|JJ .t5 6r!.; gr.p1'i .515r

TASM4.0 -uL .(r3-r &J .6F.r r,br1 L +56lr,.UJ) {J* rl4 -L-r .f,. dlJ b l,rJ-t .r-l ;l ;lrfre tj

)lj 64 K .X- ci- .,: ril, 3 Js.lro:b d:Jb rf b .COM 6br.Lr1 1l oruil y TINY J.r, : MASM6'0

:.J;r,sr.rr J.u .r-l ..t,lrrn.rli -S--t ClX&i.(- ;: ! Lrc.rb J64K .-.(- 4 :, l.r .rS.SMALL J.t'szlr
..rl"f UJi lt,St-t-T,;,NSUME .r}-a.futil .,rL:MODEL c.rijl:r1 .r:g.c-'l *i:,.-r159-l 6taltl

^t:54' it.t- 12 .tf j o.rl: .r:+ c.;3 r5LroJjby ,-h, cSl-rt./J., 6Ln+ti
.sTAcK fojl.ljll

.coDE tltl
..r5!tbiri.r,jl*ENDSJgj)SEGMENTe)\-q J.,-l bty'.,l'*lrorijl>y.r*lU-l jl .i-l
.glrr.r (r5ci-<- dL.r)TEXT J DATA . STACK (.r.lo:f; -i.r lJ S) ,i-i rd c;.fu .sbgt:

,f-f ,-h,o;lll '.u5r;;c lJ JtciS ,it ,-*,lb J*ly.r.J:f,r' r:'-15-.#.-t JS+b ^Jrrldb
t$;,r:, 11 ,:';*9- - tPf tV trl5r c.ri;by ,.l*.11 orlc-l lr .+^,.r*r, ! .li 'rifr;,r' dt:'-l \ 'Yt {l+

: c*l ;;; DS 2r o:l: cl3 nrJt 6*; el-r 4e o:ti*l 5il:.r-, +Jq-1 rLl+

lil $:H"'"
.fu o:li,:-l ti lJ Jt,l- dLr f-f .|3!..re:rr.jbl lJ t:;3 l.r-f i-J-;l o:h;-l )l JV f-Y JS-i

J SMALL .lA;L J.r" pfr3 .L; J) r^rs. dlJl .CODE J .DATA . .STACK .p o:L cJ.K- 6tro.rijl:y

-;'-*t lr.r ENOS J SBGMENT.T>{-arl.*l ^5r5.er.r.r-l o.t.i Qr* (+-KfI) c4!tY q
..t5; rSIASSUME .L. ;; t* I S"l

page 60,f32
TITLE A04ASM2 (EXE) Move and add operations

. MODEIJ SMAI'I'

.STACK 64 ;Define sE.ack

.DATA ;Define data
FLDD DW 175
FLDE DW 150
FLDF DW ?
;-----

, .CoDE ;Define code segment.
MAIN PROC FAR

Mov Ax,@dala rset addresE of data
MOv DS,AX ; segment in DS

MOV AX,FLDD ;Move 0175 t.o AX
ADD AX,FLDE ;Add 0150 to AX
MOv FLDF,AX istore aum ln FLDF

MOV AX,4C00H ;End proceesing
INT 21H

MAIN ENDP ;End of procedure
END MAIN ;End of program

nr\. c;.3* g\rcJii\r.,1 .i* \.'PC 6" r.\1. l- t $

.DXIT e.STAKTIJP lrboljls4 uig
.r:-l2l: b .EXIT J .STARTUP 6bo.rijl:y ,* ob-r ..;t; I t!-) e :t- o:L ;;lii + MASM 6.0

U INT 21 ollgus.ExlT dJt- y tS4 aly c;3,St+ti 4;l ,r.r.:11-r.i, ,g)r2;lj;at.STARTUP

J STARTUPCODE ,>j,2;l J[.r-,t,:JL-TASM lSu- -tJi -b-r ] E-t.t* c.1a tl4CH eLJ



.,-ai.i d:l-rtJl+.l5 sltdl Ot{j, sdii 4.Ut

J J:+) ;h-l .rlrl-r )l ;Lls'.-eJ'+'! ak:r- u{*l ,rttj 6lrt- c.1- .$,r, o.:li. ..1 ExITcoDE
.r;SJU-flJ !.Ja"'ti J!-t -bJ.r lt 6)V.L--f gtr-.r.r

6)lJ si!_Jrt
q-b.l ,J.l6o*1.;..i,13 6tr1l.r.;r, ;,;,EXE ,5Lru[y.;.: orl.: .-J.-€.. :l .t.& roJ-.] .j'* 15:rrhb
,JI{JJ, ! 12 o.:l: r.aLe t:Su^ , ;U; ! orl: +f ,r,bo!;br, ,j:i t&J ** u/Ll J, /**l .tz*l a>.5-r; 6t113
orlr ,-a:.e &- .S"f .-r.F 1., 4-'l5d,. DWJ JjLr, -4r- l) c"i! 4 DB .Jl.l. gl-r,.S,l -,i.i-p -iL*
;l ,51+:-i2."t-il-r *-it!.rha" 4 61L c.-l ,:lfu li (J*iL .ui ,rr:llri.. d),:-l .;d.t:j,l;.921ra. 6jL

.+rLl ! Lro.:l: +P c1lt. .# u-t l+-rl .rf '...rip d)Jr ,51l.r.i. t .r5l.;t5
[nanel I Dn lexpression

.r.21.: ;lri d.iJJS Jtl) 1.: ; r:*l d:L*l ,a,-c ,5--;b .sbLr. y ,ri (,U .U-r; .q 12 o.rb r-are LS;,- r,.br1 .;tj
.JSu. a3l)l tt t+.t, .:+ty'.)1^+' ti .J4

DD . (4-15) DW . (c,"-L) DB :;l .u,'.;Lo .r5.. . ;tr.; ! o:b .r,.aLr d,r,lro.r.;.11:, c* .(Dn) c.lUjlrrr .id
.r*5.r, J,r; *56losb ),are Jjr; gl.l5r-l (6ll*l.f c:) DT; (61+.J5A) De . (far u1f) DF . (+.K j.r)

clt 4t a, ! TWoRD J FwoRD . DwoRD . woRD , BYTE gr+rr+" MASM 6-0 ...u.,1rr eJ)r

,,l-,,. .",*'r-.ay,; .:-t o,r*i r:;tlj ..:,li 2h;. cl,- L. u;u..i[ tr,a. 4 ",;,11lt:]J 
g#

JS-i i,,,-l ai .J;5 d€*L Jlr* ,:-)b .i- tt lJ .rr;rL-e c;l-[ r,a:.e
FLDA DB t; e:;t J,E ,,.a:,e

;l ;[.i U;>tr Ct' 4 .!: ,+ d.i-:, L.] 6lJ FLDA 4Jt Jt$" oFd ;lli ul:r; eVl C:.cJL ,,-t 1r
;l orl;r.l ! L"*i.r.:t,.1&qt'roJ-i.-0,.;*,ojlsl Iy:li,r,l Ll ,r:..1 .ti.;:yrLi" sr11 J.jrslr**yl;l o:1.:_.1

:.$i ;-.t #C &--,* L ..yli JUt c<,. lrlr
FLDA DB/BYTE 5 ; l[ ,'l, t[a.

t;l j,g .:r-,1* 4 .++) Jii:.,' lJ Jl$. J,l -rilj.f ,r- L .r;5 o.:l-,:-.1 r..Lr, .1: 
yO .,lJ.;, ;l rf .r.s!i lJ JL.

Jfu ,1+ .r.:! t; -<- J* r r;Jz J l.lsttl:a. 
"*U 1l.ri.e ,r..u+ 6;L

FLDC DB/BXTE n , n ,23 ,24 ,25 ,26 , ...

21 G*-r:-l c,rt't[A"".rlrJJJ| e,FLDC \entS.1 ,;t-*.lJl+,41r..*L1r!c,.tiy:U,AlF-l
:1,*r J[,,51r, .?2 4-.-*l .-".!;e.1.: TFLDC+1 \entJ OLDC+0 #,-?f.r* fi c+fr a/.lt*"})

MOV AI"FLDC + 3

JS-i i,,-l q Jr)c./ l1 d-1 1.: c.rti 1t.ri. .i- -,tF 3j* 6 ,11'*..r5s. #LAL .-ti q tr (1gH) 24 JtJ.a.

I r:-l
trl; I Dn I tlF 'tL; nuP (crtl.*)

_ :)jLs. .re;t l.l 1tF ,Sr* Jtr.
; ;[i.. rf3{ rr$ \ c

; 0c00)CtC0C 6Jtr s.l.t Ci
; 1borlL

1Y

DW ilORD 10DUP(?)

DB/BYTE 5DUP(12)

DBEXTE 3Dr.JP(5DUP(4))



1r
ci. .:-l ;t-.l2Lc cf-- .rl,r..l..rl-

s.rtdl frt{j ).1 s#i3J .tS rfh C:fr.i .trtr.

\O Jlrt ..rl.rlF *t u r(4444) r p.r jl ..',a5 0 JU ;l-r"
..r.-Lj ,rrs J[i. J .;.F lt L9>e.rl.ti, 4 t- FltS4:":J

drJbl5rJtoai.r-,
;,#,f ;p o.rtr.:.-l >y- c'|.^*;i;.rJy 3 ,.,8;l ,Sl4.[ -uiL bo:b +.i 'Slt, 

CFI$,5l-la;i.l
fr gFttlsgt oir rl*l ."PC" xjL ,r,U;.r .r5.|-l:2r L- 3'PC' JujL -iui(J, .4F .i .rSci- 1: Lrc'-3.1

;U l.r!'(*-lr)DB , MASM r;-;.:jLre.J.ii Jt Ji; dy" tl;-!ASCII Jl* J# * L-ai' .t5'tu:L

o-,ei c-! C \f; JJ* JS-: ..t ,fi \-.2' !:* 1: ,r,br5l.1t5[ Fbt5.l, i .** AFt:tS6b':-i.1 e5':-l

.o-l ,)-P gl. r9,rSl$ 6bo:l.r '-c,-y.; 6lt,fr-f JE (BYTE t-) DB ib+ (t*-.rri.r tsL; uL) "r5.r'

DB Stnwberry Jam' :J15,51

:sl .-c,-y,; t-\ fi gi.t:Jr jl F o c.*l ,ri.tr ,;b.9, J-F J.i .:-lg .(,. 6jL ':;, .i- r5l

DB '"Crazy sam's CD Enporium" ; r:"i.; .gl.rr 
"f-[':, 

Jy J* .->f"
DB 'Crazy san"e CD Emporium' ' +:-11 All 3 Jy J^, ,->\t

.g:.r,r !'t{it tj

rf .t-l:,.: .:,t'2lr;, .t-Sg1!i o:ti.;-l .r;.9. *LiL eWsti s iL,-t- ,,-tV i-y:61.11 ,-g:.r-c 6la-lt

q-Dt ,Jlt.t--J.rto.:lsllriL2Ht::Vo.:rll"!6L*.y-rlol:H.ut-L., oe;U J*-ji -r'1Ll .:y';-t-r-

.rJy gt^c,ltr J J5./."!,-q c.r;Li 6Ly l[i. q l1 ."rll o.r*! .jiF ,hel ,J*-l .orl: ir^; 6bo$jl:; .i.l

-5i 1".!-l J.r JL;, d:Jt Jb r..a 'rjL"f or1-! r-.2 q " *'1., ;t ,"rS- c4q ti.i1i L r'zt 'tS.;r ! o'tJ

' ql-l o.li

.r--J.,-l o:1.: .;lj B gf.* ut;L Ai tt e-i a5rar,r, ojtql ! ,-r,-.1.:.9: \ 3 ' ;ti.;l ..l,--r; rr,;r.lr Jli ..49r9l

. .:*l XOR .OR . AND . TEST .,uL ,+ c,'1.;.5;-r 1r y.:Gr .re.j'J;-.;r .rr-J:Jr Jti ,rr3r.c o:Li:-l

JF D ,JLr. ,a;Li oljJ: t.b.6;l ,-.t r5.-r-r.:,r, 3le-l L ,f.u: 1 b ' ltill rr-..;. ,rrJ-rr -Jtr ',/'les
,L:il ;.: ya>12 ,r--,yS el-r,,rr.rrr JLi J-tlb 4f :-r -A-;l -" fl '\YOD [- \Y0 :uL .t.6r-l

$l3; \ Y0 ,r.rrrr zlrir .4JJ JU Alt. .Srl.[-ri .:;L: CV ;'sfi 1., l"6i .r,-3r.rr obj 'r51: trlK,-r

. o:;1*) 6L- 7D r-i

H .gL., ua-V J ;t r.i 6.te.r,r, ojl,il ! .+Li ,Jui" F b 0 lEJl up:rr; osrll-i ,JU,., +b .cl;['i sgL'r

;|1t ,tSut,-ei4!r.1o, gL ,51 crl;4 lr x.;jibi Jlr tr S gQlj";.l*l -*t+i;r .:3'-!,r'o:l:llri

.-tSueo;;t 0DE8 J3D Jtr lJt{Ji/*|60DE8H t-3DH it .'r-:t, I b. .r,-!'"iligl-:, >.r-e ci-J: gr.r

. r-!.relr* ,';4.t o"jt*,:.-!.:1j"=1 Jll r-r-c;a,"lr r5q5e;
72 *-f rJ.rr,rr ,,11[ o:iLl ,JLj, tt lJ t+i.l S.,a .J*ti ,-t.tr-1, { b 6)Jt y-:U, a-n rL'l.-t ^(J . ;t

ro:ril-.! 6;L.0C L- 00001100 ;l:J: '.J;S,-l {J.l b .r[4" c*- +-o cru:l: 11fi) 3 o:-/l-i ,Jq" C 's^rA'
."r+* crQ tt *.tr .i- r,.ili. a.5:1b i,/-l C 1:.-r

c5,- .$ .r.alr,- gQ,l ,lc-.| ...i-, .J*ili.,, ,.: o:jl-t dt + ltilt ;l ..r::*r U- ua-L:4SB J D 'ijr- d L;i ;l

J g/$.r rllel 6t: r. ,s*V 6lrq l, @inary - c;.lrl:) Y J (fen - .rr.r-o.:) T 1l crli-l MASM 6'0 'J- ob

.c.-l u;f p: J) sr-JrJr



s'.t n gltrJtJ*+.l3 {rlF.l Obj, .rrt3J .-gf

+! +E.i ($tt r*ib 1.1 L- cdU.ss.+Li L.,r-r.rer,i-,ti) b c$ orb jii* )lJi. d,-Ji*l .;t+l,
,ilin .J,-l 

"F|i.i,,:.,' 
catl .rl.rrl I t Fttts.r:i .r.5.r .J,,W 6r.rr f!;b.,,, dJ,4.1r o.rti:rl 41lst stJ

trta;4 o:}t-! 611..1r 3 s,l qtgAScfl y't,K.l:DB 'v4' ,*,Jui,-ra ;4 rsdrfltscrL..Jr-:.
g.:- .r;tj 6l?.lt 6 Srl rJi .lrrrr :& ci. DB U o.r-! . ;Ud ,f, rf ;<r.rr c,r|,..3234H syC

.18H rl,r. rllg

Page 60. 132
Ao4DEFIN (ExE) Define data direct.iveg
.MODEL SMALL
.DATA
DB - Def ine Byt.e:

0000 00
0oo1 30 '

0002 30
0003 7A
0004 000c I
0010 43 6F

65 72
63 5s
73

oo23 34 37
0028 01 4A

65 62

;Table of months

1f

1

70 75 't4
50 72 5F
73 6F 72

TITLE

;
BYTEl
BYTE2
syrsJ
BYTE4
BYTE5
BYTES

BYTET
BYTES

D}IORD1
DWORD2
DWORD3
DWORD4
DWORD5

i
QWORDl
Qr{oRD2
Q9'ORD3

i
TENBl

TENB2

reNei

DB
DB
DB
DB
DB
DB

? ; Uninit,ialized
48 ;Decimal constant
30H ;Hex conatant
011110108 ;Binary constant
12 DUP(0) ;Twelve zeroa
'Computer Procesgors'

;Character st.ring

'4?835' ;Numbere as chars
01. rJant, 02,'Feb',03,,Mar'

Define Word:

oFPFoH ,.Hex constan!
011110108 ;Binary congeant,
BYTET ;Address constant,
2,4,6,7,9 ;Table of five

; const.ant,g
6 DUP(O) ;Six zeros

Define Doublewordr

? ; Uninit,iallzed
291A3 ;Decimal value
27, 55 iTwo constanta
BYTE3 - BYTE2 ;Diff becw addresgeerPCr ;Character alring
Define Quadword:

00
6D
20
73

38
51
03

DB
DB

33
5E
4D

35
02 46
6L 12

003{ FFFo
0035 00?A
0038 0023 R
003A 0002 0004 0oo5

00 09
0044 0005 [ 0000 I

0050 00000000
0054 0000745?
0058 00000018 00000038
0050 00000001
006'1 0000504 3

0068 0090000000000000
0070 395E000000000000
0078 5?74000000000000

0080 000000000000000000
00

0084 307829000000000000
00

0094 435000000000000000
00

I,TORDl
WORD2
WORD3

0007 woRD.l

WORDS

DV{

DW
DW
DW

DW

DD

DD
DD
DD
DD
DD

DO

DQ
Da
DQ

DT

?
0583 9H
29183

Define Tenbytes:

; Uninicial ized
;Hex constant
;Decimal conatant

DT

DT

DT

END

?

291830

' PC,

; Uninit laI lzcd

;DecimaI conatant,

;Charactcr st.ring

\
\9)J, ,-ii. t rSSrK S\rr:!r .,rr-9, t-t $.1

oill sAlJrt (.'!t lCtro,Ujlsy, u{
: jl $Jtr MASM 6.0 ;r t4i gb j lrorl: -L-* t1t.;, fr-r 6bo.r;.1br1 u,-*



1A ,l*t gtri J.l s+i .t5 grl; 6.19JJ .t1l5r

COi{VENTIONAL UASII 6.0
DESCRIPTION DIRECTIVES DIRECTIVES

Byte DB BYTE

Word DW WORD

Doubleword DD DWORD

Farword DF FWORD

Quadword Da QW0RD

Tenbytes DT TBYTE

.t-.Je c:Li:-l .ol dJ* l1*.c o.rtiil .r1y + l-pr.6tro.!;byr:*;l ;:, ;,1 1
#e i-* lz.rL! rl.r.el : .SFttKcft"ll!1 d.4lrrJ;jl:rri* jl JU, f-f JS-, o.t-i.!*l r..b.;

6\ t-ait.tJ"J.r$.e.f rr.pl oJ-] c*J.r"A l!;.: .J;5s. L-l lJ Ji.5or, aly ui. .6..11,r. el2l

..a--i .--1. lVl 6).11r:-l orl: ci-<- .5r ldi .t,t-: +.1.;y "<+t+i;t .t.irl -.r;V ;"- r:;Llb y.rti"

c._lq .i-F : BYTD U- DB

..i-l (c.:!.iir^t)DB-l+i;;0.:[iil I)l !5 --$e'L-.r*11 cis,.eW,.f.4Lro$jbr,,.r+jl ,F-
Ut* 1.r-, Jr c4tt 4 FIJ- .Jr5,-rJ- tl .f.tr .i. c4ti J+ t- .5, st;.r, (BYTE [-) DB .g:.tr .:r:tr, .i.
..r-!t* r:-! c11 dc** ctlg e* L .cdl YOO L..l FF.fr;U.iq 4 te ,l--SsJ.r.:*l o;t-l

! .ri .rl"rrl (,:-l 4 c-}r c11 d) FF t'80;5.1i rl.tcl r--r ;7F c..-t .iLt 4 .r'tLl te a-6t,
.obj r-(+1 12 6,tt-c 6t{+U /1*l .riL.,, -128 U +ln o)JJ-, yl ,r.r.rr rl-rel 

6.)\Ir."1 1r ..rSra rlta

BYTE4 .BYTE3 AYTE2 .5r.rr 1gtsl,'Y-T JS-l s: .G.i,l r.rk dr;Lf rSt+.rr) .t5.r .J"-+' cr.JU)
.-u-:tr.t BYTE5 J

BYTE6 J BYTET JU,,gtrr..r-iL r:-1i,5- b ,rt+rlb J* -* L.9L:"i.163LDB C-fl:V c'tV
mH iri-..hU ,,1 st .tlc 2ly,t-12 \* a)f q c--li -f ,fo| 6b;S!l5.obj .[ti;.r ..r+*r l1

.,*tJl;,J|;iFt.l
.J^r"./.rL:j L J:.tt 4.+.r- ,Sl.l .*L, .Stb J,Sl.J.r.Sl#ti )l v#j BYTES

d-5.i,,-/ : WORD L- DW

,3,t,tc ,>$.2."u.1b Jja (c+tr I ) u15c(,. 6 $e a--* tt 6lc.rb r,.al:.c (WORD tr) DW c.ljby ,i{
.rlLl 6L-7FFF r.r.e 6tr-l5u* c"..L rrr U--8*..r::5ui,.r.., ! dlctt4 c,{t! .t:q ! { -rutyr.DW

:|r..el r21- 2r .J.:-r:,re Jt.l: f2 ,u r,rU, .(.'*.1 .51 t+i l>)Ar c,=, 6) FFFF b 8000 J:tt rl.tcl r-r 3

.t.*,g, zrr; -3Tl8 E +3n67 i;1 ..5;t.l.rl

,i-.t-i *i +-, Ll ..r5,r- .!..t+ (.tU cft+ tr ..t- <lla) .43:3r .i.te .t5 
^i ! DW 6:.tr 6tgti r!-l

c.t11.at j.lr+ mf J dtU t|.ti. .r tYfTO t{ o.t-i -L-y.; ,r.tr.r;l-ti. .r*j q .:)Lg oF a"j(a
.r-t-.l r.;3! 3930

6111 .r,-trs;J^r'WORD3 .JS,r. -l-f tDW .gr.tr .g$lf WORD2 J WORD1 .f -Y .lii ;:
o.1L;:,riuqr:-11 g.*R)(X)Zloti!j.iJ"S.BYTETc-,il ,,2:idl-rr-f 2t.84i-f ,-rti
.,:-l 0023 (:^t tu . dJ:-) BYTBT ,' il ,sr,sil rf .rr:r, irt:J JS.J 1l c-; c{ .l (,ll ..r-: 4Sh



s'.r.r glt-oJJd+.1S sl'tdl gt{J J s--ri ..U.1.1 11

,-sFrrLJ,gt^ ^'-!..t i-t4 ,Jlrl DW .t-y",-r s3r* 15!15 3: o, MASM c-*i .DW ,JFlJtS -tl., .i-
.:.;l: c..-rjJ*

/c.-l (,' 
"-L 1) +*15 { c4U r" J,rt 

^S 
+5.- i .$e j-y.; 6:-r-e c4t} O ;l J.er- WORD4

.$'l +f );Le )lJi.? \,):+ WORD5

.g|a.lf-e: .,ir-F TDWORD U DD

.rJF .i. .(s.;l: J;Ja ,--! T) .u:*r 6lal5;r 6 SC i-r t9:-V (DWORD !) DD 
'-u.11:y ,-.1

,t--Fti. r:;.*.r (,r.r:iLi p.r ,r) .:,-tr t f l.r- d1 g +5.'t-5 i-r- qL' r+ t- "i- " * I O<* DD 6:'t-c

s*r 4-J) FFFFFFFF L- 8000000 )l ,Ft-t-.:lrel qoa j .:.-l TFFF FFFF 6l*^15.9.r c.,-! .r.rrrll"i r"lr

jj -2,147,483,648 E +2,127,483,647 i;L 1: ,92L:-ol rl.t-cl ..t.::.',r, ,il* lJ .r-" y-:U, (c'-l .S, 1*4i c--)\r

.s-#,t
It U tfu es! .r2.yo, Js S'l 

'f,--q, 
(r+riU .r- ,Jk) .;-93: .obj -r5 a, ! DD s:Li :l.r.el ,I*l

4E 61 BC00H attot s cF-+ 00BC61 4EH c, li \ Yff OtVA ..4rs.: .;[L J**l ,4-i 1: ':jL.r' or.;!
..:jL,r" o;3i

!-err! drJt grL' ;s DWORD3 J Jl.,J i-y; DD !i jl u;r-r-" c4tj .i- DWORD2 'Y-f .f5'i 1r

J-*,,j-l- cJl- J--l .t:i Sr-/.r::,..r-l i-f .,.".,rl J) iri 45,1.f +li 6:-t-eDWORD4 'rlfu"
.c-l BYTE2

l, tAFlJlJ/*l .:3 .rsl.r; DW ,*-: 
'# I "-t-C:3-r* 15!15;.: *, MASM t DD 6t51215'r1L'

.+)C orls r.tl-li WORD5 6,11 t'ai. .r545J,tL^ JS,r. fi!; 6luJ53: c-rlr f .rtr" C "*'! jl

Far oLJS*L-Jrt : FWORD U-DF

L J80386 6l-ofJ]l:r;r., !1* .Sc it*.:,-! \P tt bFar.^l56i (FwoRD) DF o$jl:y ,-*
."F,g o:li.il r'ri.r-

4.5Jt{" -'i,-F TQWORD U- DQ

DQ .5r.rr -t1., .i-..r*i! a:*ib JrL (.--trrt) o^l5f 45J:f.," 4r e:'a"^o (OWORD) DQ o-!jl-:y ,.,-t**

Jla c.- te -Fstt."r-iL ,r-r:;Li prr \ i L. .:,-ti l;5h- ,51 ,,t *S"ts!L-r- tl c+tl r+ t- cf-- r:-l ;S*
; \0Y .lY \ r6"f .2.2 .Af P .lV .,a.t'!) )J, tr ,S:1-0 b 15 J 1 

"t'riLi 'rr.c .,:^-l F ['15 J7 .1,- ,5k-JS

'r:*l \

.Y-Y J-<..i s, .$,/.tl+-, DW J DD y-.:Li- .u:L tt e -f t$ 6l,o,:':.1 3 DQ ,5:'u y-:G" 'l**l
.-ujL.f or;4 ! dr-r, y.:G, QWORD3 J QWORD2

&-1.1 o.: ..{iF :TBITD U- DT

a-r,t t+i )l )JLb.r.iL c-!ls J:L...t t0  SJs.,, i-f t,,5lorl:,,-,Lr(TBYIE) DT o'rij6y..,:*

;fa.-f L :lllb .l (-it -t* .rl.l^c +5 6:.u ,51-nf-:3t;" c<J 39 6 c.-l o.t-i o:rjj BCD ,5:-r-c ,,-:G'

F-) .i)\tJ DT 45J;5 qi.r-t-rl o>F.r-r'u p.r.l: li c4q-r"1:BCD r"r-o cl'. 'c.*l 1'u" r'!A)L,r

o.t i .-c,.r; c4U .i- ,St-rr ..'lriU y-:li" b 6u. osvt ;-:* l1 .r,tru ,5r.r.e ,gtaali ro:lr 6Lro$jl:yd+



1V sf+dl gqj Jr e4r!j .t5 {tlt gl$J.l .[b.

'lifaslra ,- Jt,78 5633 12 00 00 00 00 00 Jjsu..Jr-! o,JS- r#? .{ 1., t{+tMASM .\rfYOtvA

t 6te.rlri. 4 .r:;L*ib.r":c 6--,tSUrdDT .f -f .l*: .r;Lr. .J+i .'*.b jl fr!:,' J Jt*- \rft ! b

o)ll g,b(.r dqLj
glK- 1, rJ-r:rri ,1b CQ d J.:-l ra fl ..i-lo:|, c,;3 .Ji tii J,U f -T .l5J r.bra;l .r:n
"Therewere 1 errors detected". ;Q FJ J Jr)r/ oLr 1.1 "Warning:no STACK SEGMENI." lQ Unf

.f -O JS.! r.iL ..rJo:[iil .t-ai. 5r.l.r,-.r .5111 DBBUG jl I .r,-.r.f1 o.rr-s l1 ,or urs. d!.Li b

\--b tr D DS:100 )p' J ri',s.'t.f.,l, !.EXE J,.U DEBUG ;l orl-arl ! rc.ryi &J J I-l l.r -br:
r{l- ;: "Computer Processorn .r;;L r:-l dSCII ill* ,il tr:*! .'.r . .r.j-! ol: 9,\L; Lrorl: L' .gf
clb:P uf-! a;-a 1, -;i,.t1,.r.r.,JL:i b u^ilJ o.r-.1 c.5-! .rU3*. \-.- r:6 ';r olt-.) dl+ y-tb
r5,r,.tro:b r Us-'i 1.r 0CA3) ci.(- d,r,l L,i'.J.:q JL<i -qL019D b0100 €. illr f-0 ;$j tr .r*:r,.r

..uiL c.,jtir. tul;;C slb 1lri019D r:-il 1: .tr

Atl$.,! PSP ,,1:i L l2 DS ubra rlitL r5,:*l .r-l J*l.r orl;' 'l cr&LJ 6111 ! DS:100 U .f ,.ri.[!r

,5lr- DEBUG ;l ,,ei.; il- ,4)4 :6 ,r"ti,.li jl .r-r rr,.! 100 e.bra y-l 6!, ols di-<- Ll .JSs.

..r+; ! DS:O ,-iL;.Ch !i,-s.ry5ortiril .r5r.,r,$Jl.r.i..rb c";JL.rrrf tr b DS d.FJ(B .5buby

EQU o$jlry dl
slj,.f l-t f.r e!.p,r 1r rf .r;Sra .i*p t, 6;l.ri'. r.ru.(.1 .i-.* t, crb ci. EQU u;jlrr, ul+

:.r,r.d Ji ssls J;,l5c&g;r r.r-! .rSEQU dq .1L ,y;itq lr if
FACTOR EQ|J 12

JJ*, 4 2.: FACTOR A AtJL .ri!J.-t .Sh JJ+.J*B CU1r r:-16f.:.FACTOR sJt- yllr.gb
.:)L,-t t-'<-t- b \T Jlrt j*J .o2)'4r^tDF-t cql:;,.* 4.1, L-

12 ,'-3 cs;lt.r'.J.i4 ,J.-l JV ,Sl-,t

.rjLcf oair 12c*l 6r5!t5c,rli lr

rr\r c;!* .;!-t; t-! Jti

-d de:100
0CA3:0100
0CA3:0110
0CA3:0120
0CA3 :0130
0CA3 :01.40
0CA3:0150
0CA3 :0150
0CA3 :01?0
-d
0CA3 :0180
0CA3 :0190
0CA3 :01A0
0CA3 :0180
0CA3 :01C0
0CA3 :01D0
0CA3 :01E0
0CA3 :01F0

00 30 30 ?A 00 00 00 00-00 00 00 00 00 00 00 00
43 5F 6D 10 13 14 65 72-20 50 12 6F 53 55 ?3 ?3
6F 't2 73 34 37 38 33 35-01 4A 51 5E 02 46 65 62
03 4D 51 ?2 F0 FF ?A 00-23 00 02 00 0rl 00 06 00
0? 00 09 00 00 00 00 00-00 00 00 00 00 00 00 00
00 00 00 00 57 74 00 00-18 00 00 00 38 00 00 00
01 00 00 00 43 50 00 00-00 00 00 00 00 00 00 00
39 5E 00 00 00 00 00 00-57 ?4 00 00 00 00 00 00

00 00 00 00 00 00 00 00-00 00 30 78 29 00 00 00
00 00 00 00 43 50 00 00-00 00 00 00 00 00 21 DE
42 D9 2t DE 42 D9 2t 23-4L D9 2L 23 4t D9 2L 23
41 D9 21 23 41 D9 2L 23-4L D9 2t 23 4L D9 2t 23
41 D9 21 23 4r D9 2L E2-43 D9 2L E2 t3 D9 2t E2
43 D9 2t E2 43 D9 2t E2-43 D9 2L E2 43 D9 21 E2
43 D9 21 E2 /13 D9 21 D8-43 D9 21 D8 43 D9 21 DB
{3 D9 21 D8 43 D9 21 D8-43 D9 21 D8 43 D9 21 D8

hexadecimal. represenEation 

->

...0x),,.
.. ..cP..... ..: r.
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s'.t n dlt.tJ+grlt s+al Oq] ! .r{Jg .-B.1'1 1A

TABLEX 0B FACIOR tX'P(?)
.6.r ,-L.t.; iri Jrt^. J[i. ..r

TABTEX OB u urP(?)

: 
";lj Jb .$lr .$ 6jL JrL. srf..e td .f,t-: .:-l g5-;e-: ,51

tIilITX EQt 25

tfiW CX.LII.IITX

d1 r,s3Lr.o.br1 6lrql C6.*';r2q..rJur&-6qYOJl$.t{MOVJJ:-r)JTIJUMITX Ji-l

Mov oq2r ;rf ,JrF.t- tr To J!-t,';cJ''+ ;1"i1.,t'u'

orti-l LIMITX ..r-! -L-y.; ;lri'. ,,-l ;l r:-l ;5r .r}q ;l ,rb rf r:*l O,.l BQU ;l orti;l cr;.

,JlJ .h+' ^(Jta t, .L.ii 6;L JrL, 1l.ri.. 4 jl ..r+, J# J,-t{ lJ EOU d-- lrn JSr.i.,* +t Jl$. Jl .Jaf

:tf 6L Jrl- ,1j J# .r +lr lt .<Jrr- d;k b ;ii"-r .rf orUil r.Jli,./ .t.i! r-:b ,:- 't-.-l
TOTSATES Dh' O

i;' EQU rorsAtEs
MPY EQt' N'L

.rirt -t.rili 
TS trl..e 6;L 6 s.pJ-f g;lt.t;Sc. ;,r.;TOTSALES.r.a.r t !TS 62L Jrt- ,J3l

J'*.sL- qMPY r.5rl orU,i-l 1.1;. uli; tEQU;a:..P .t)U,-r.irlit-qTOTSALES g,rittrt,

. rr- ! b lr .r. 
j f* L ;i. 6Lr o r I r d lr'l3xTEOI., Frr' ;; :tffi '.1i-

lLrruneOu (;:r)

a;.\Jfggli
.r-lr.f L; g.1s Gi; ,gl.tz.lFto; ...Y, a

.s-f C orLir-l ,.al- b-V :t ,)rf 6t-r1,Jii Clt ,Fl rr!.1 1: o.r-.i;2j; rrl-S o

c,is ,..a;.c 6,- ,,rit..t 6l+.b.uL-i g ,;i'l J^tg l.! uE;' r-oV a;lr1 rf ':*l .r.b r-ti ,{ a

. .r-lr.f ..r5.r, olL.ll 2i;-s ,S'- r),"2ri u..J.r*,J l8,l W:
f grlt ,ttr>{Jrt SrI.-c ci- .c- .t o.r.! .l5.r11.;-.r; orb roli 4'--t ,.FC or[iri-l ,-lil dotJ.r td O

.;;l*,-/ g.rt} otLr,;1Li
. '.i,t;Ui.itJgq &- )t )l;l.r5r,r 6" *'l c..K- .5.r:.1.1 :l.rc L. cl,. .5;L ttrr 4 .

..t-r.r,r.u;b !+.b.r1ci. END tJrrrrrrili l, Jl;rr.; ENpP .rl.r.,r;B lJ€i3 ENDS cslbr,r+ r
;)UC br, q* t , cr3 .tt^lb ti ! SS J DS . CS ci-(- 6ta't! ASSUME o.$jbr, ,* o

.JS-:J^,.:4,Strr b uKfY -qt.E)(E -b.rr.{ a

.+lL; .1, 1lri, c.rb c.j.'- ,r.rri tr f, DS crl,..i +lir-/.EXE e.by ,*- ,Sbt o

.#c,-r.:llriec;3 -p..:.'rnjl J+l,eliit-J.r, l-'i.oJ-io.tLc;JL6trr.r.ijl:y,-Jl9,glt a

.(- J JScrS rl.r,.;rr) MEDIUM .(o.rlr ci3 ,-f-- 3 rf c;-i'di)SMALL :sy.j C.rrl,ruL.:;l
J Jici-S- rl.u .p) I-ARGE .(orb c.;!L rl.t-'rr J JSc;3 ,5-) COMPACT .(orb c";!L

.(.rb c;5L _



1q ,Ja*t guj J,l c#it .t5 grl.;9r.19.1o ql3r

.:.ll: uby tl Ao g;lrr :llrb-l cr!y-: INT 21H ;l 4CH gt' .
t;lie crl.n:,..;t-f:j*:-> 6)r-,.a:-o e<,-.Jl.t-,JlJ ..lr:-.iLt 5A re J (lS q! o:b *W eVE a

. >f 6ji3-EEMPWAGE
sl:ra jt+, -F L Y jl iJg J*li .tlo-i.r 6lr? .. *,1 6r5t16 6Lac": t i-* rsttr 6rb-t c-i DB a

.rl"f .J,-rO c-12 n,.* J.l* V.:,y q b l+i.l

,-'"r-iU Y0 C.- ! YO ,r.oro: C- lt' 6 ,-it.r::5"f qji l) ,jJlu- y.:Lir 4j:Jr.l ,pr.: rSl+'li a

ADD cx\zs ; Y0 [ g.t
ADD cxzsH ; YV ! g"a

;)l5J, GIDB Fltr..!-k.r 'r+i o"JS- -.,.1r .*'j c L *irn 5;.: .9.:r.cy.rU,DQ JDD .DW a

,*j 6l+U ,JlJ DD t GF s BX J AX) ,j,lS gt+t l ,Jlri DW ,(o-* s BL J AL F) t+t+ .;;
.s1l.r ;b lt .fV,Slr.,1 l+", j;yJt ,5r.r-e y-:Li, .s_i,-l o.:t-i:-l (o;.e J EBX J EAX) di[-

lrolr*
.+o, eiot lJ l-.rL*l .5 brl.Ll5;-.r3lb .Y-\

.!-.Ul* Jll 3: 9c*- g Jt*l r'Jl.ij 1r ori 3.;j1 rlLl5 .f -Y

f .,:u:^*r a- e-1* p:;r .f-Y

AT&T (.r) . $25 (:) . @$-X (d ,25U (v) , CX ('ijl) :.u-.a :# J),JU.L jl 4 gtrj+S i,*.-- .f -f
. +ar Grr.t --i +- -Sl

.!-.r-;k JlL;: pl5r-o jl ; {", *t lt.:!;.-r I Lao..r,jl:r,A rx .r;l.l: .f -0
.i- (V) I )'9.,1 J,-Jq a-)a\ (iJl) a."b.r1 6-*34 tlL.l 1: rl*t tyrl * nS+-:i t-t Gtt-pt .Y-?

.+t* VIA c*i- .3Yq 1: cll;-c

.J+, Cirtl, j"- ;-l .;.: or-! o:l: eit or&- +- jl ci- :o tl t.b .f -V

: c-l ;4; SEGMENT .s.11:y ,:.1 ,-fS..i .f -A

fc.--*a'class' (y' . combine (9) . align (*iJl);l ,.Jir"
lJ ,Js(C) frl.r 4.ri t.fr Jl.1y-j 4 rSl€ll l*lt(V)..r1n) Cior ts dtut)ct-;ljrr (-ill) .f -q

9r$.f -ery,; NEAR lt Jlufi 4 
"5(r) 

9Jirr" -;rr; FAR a1.'atll Jl_l.r.lj 4
(C) .ci3 .i- (V) ,Jlss1^) L<,- (JJl) f.c€ t) t.tl-f ,l 1l'r5rr ,g1+:;l q b*,. eV END 4L- .f -\.

.-b-tr 4
..uas *-.a ; l,1 -u-rr,_r, 4-il- Fl r, +5;)t t 3 ..rir:,e {-Jlt sl*l o +5;}-q ;- c;3li$ .f - \ \'l_-J'

d.a ue-l o,l-..i o.:ls l-f.j o.rl:.,' r,615.'-:.n (- 6lr-CDSEG J DATSBG . STKSEG,5tgL; .f-\Y
.r.:5.t51., gj)ASSUME

dlt1p.t q nJ+", O-t' (-;Jt).,-:.-l o$ o:tiril INT 21H tMOV AX,4C00H rr:-:l;S;ri .Y-\f
.+, G"rJ,lr4C00H 

j tb (9).sy,r" t-l
.TINY. LARGE dl-CJ-t- 6lr-.MODEL oJjjl.:r- ,,,1*.i ro$ o.tl- .:;JL ,gLro.u;l:y ,41 6111 .Y-\f

fr-f..r o:lir-l J.r, -p ,P-i q ce.; .r:-l o.t-.! elt COMPACT MEDIUM .SMALL

:r:-l .:jhi



e.t't glLotta+.l5 u.t+al Oli9 s4i9J.-U1'1

.DW (r) DT (d.Da (V).DB (JJt) .ris'e;b f r,-; o:b 6l-ro.rjjby d+ L or': -tJy,St*"-t'1 Jet 't-lO
-DD ("r)

. ,t' -tJ,j c,U ,llj,r ! "Computer Services" 63l- CONAME gb t1 g;rs!t-f  r.-iJ .f - \ t
:.r*Su,i,.rr *'t ,q AREA5 L'AREAI ;[ L 6lo:b J.Un \lt s-; 6;lo y':ti" 't-\V

.ry'J!) f0 Jrl* crcJ:Jr Jl$, 6JL s".q d,- (uiJl)

.f \ .Yl r YA.IY . \t . \Y V*'j qJ,itLL 63LDW 4 (:)
.{:;L-.:[ 6.1lri,,g1l-,r:iLr Y cl'- (C)

.cy'In5 0A J:t- ,-r'riU.;lri, 6jL --tr .i- (r)

'"y'-r!) flP J:t- "trtU itie 6,jl- r--lr f cf-- (.t)

DB 4DUP(0) (C) . DB '34' (.i) . DB 34 (-nJl) :.r9: .tb lt .rj s j3" 6,1r1..r"i !j .irr "r5 .t- \ I
DQ 3BA53DH (V) , DD 4A25B2H (sijt) :-r#, crrs, l.) y-j tsl3. 6'\ o.r-! u!*l .r'+U girr J5. 'f - \ 1

.DW 3728H (r).DB 35H (C)

lr



adnq
togt e.3- .Strel9 Ocf's53{, ,gcfr[.o.rl

al.tll

e j t bi,srr-t 3 tlsr5.i! .cl:f 
"!*l ; ,, .L*l cl!; g;la+.[r 1': 6-LrJl3.; J) :st.t.f.: Lf-i J,-l

c.by;l o:$.,.1 tr.ll"r u*e+.1;1 l:!r5.r"r5.,l*l .ltr;cljdp.l*,.r!;:-:.r-rr,r,
;l o:li-:--l ! --1+ 1.: .r5.r, ,<t t-l-cl c;L"! r-j.ta a',Utt isli,-o q 

^S "r*.ft 
.S q lt g-- a-.Lr1 .r!*l

.:-r-,-l 4; .alfl Jgl.5--J.r-5J.lJb .irA d.UJ,.1: d#L,gla-1.tir,*.J ""Ly

lL:a ,^ j.Ul U; oan- s +5 rrs,r, e.t lt,J':*l uLy 6Vl 6L-rlit J.6a,:rt' J.^-t ,S-
'J:* crr!, l.lJ.^-l 6-6*-1 t.)-f )t epi.r$.r.1 g7,":jL"f f^ll tt;r. +.by.4ly -e 

(lb
r*3!"f . rl et la.-; g;" ,."by 4 .fjlrt ,t<&

\.r'-r.l JJ.-L.i-.r*l-r..r r.rl [ *5rr:.r" eilt o.lu5L*'J c.l.:r,,glr-l 6L;li; o9; cl:r5c{J ,:;
.JAtuA eJi\ ,-s-lfl J;,1L.i- 6171 6Vli: of.: d:+.i-.1-6Jl -r: -qjl*r

Vl *g tU.l4 0rJ- L#
;rl d:F :i1 6,ly..rjLcf oz;-\ tt c^".* .tlr-l :JU I )i;t 312 r"br1 .i- g! JS lii Y-Y J.<-i

;: .'lJ o.:[i:--l .d.r ,Jj :1lsl;.l ASCII .5ta.!l.i +S.rL.l5f;;lrJ ! Jful/-J ulirl .i- ;l .l-t1 .r"br1

RAM &1s t, l+L-L!; *b.,,r ejS-tL.t-.t..r;5 A-&-1. lt c.rb.rt; p Slt *-l- ll.r, ry-j Jtu rlLri

r;5s113 lJ f -Y JK"i +.Uy .r)* ,+S ;tr;t;! tlL':.r- f4t -t-bl.r5J-i- 6;,a,g-'l$ pli4
iblji ,glc.Lr- .(:-.:i f*{. }.2,1 6lyl4t-U nlF q fl .UIG-.A05ASM1.ASM l, J,.L.lU lU -,

+Stab r,15rl L^f..:"-!J,-Dl sr"l q-f ,fVoJl 4 ;l el-,,;3;; srLr ,.r$--c.p[ +5:y.ul;;
...t:lf.r, o.:l-oil Ln,l9:- r+ f*I, glt .r*5,r" :L--l 6;SttS X S-t;

! .rrrJ VLa ,JlS"l LAt'.:"-lJ-: :-I"l *t f I .+f, Jt-r.l ! ubrl 't5 -i.: ,.t; .11 .r,-:r5:;13 12 +,81 
"5itJ

: .r';5 orti:.,,| DOS ,l PRINT a-"[y ;l , - *.1 ;,S- [ 1 .stl,
PRINT n:A05ASM1.ASM <Enter>

."rsL'.*,; rr-t- -l ,.f.*l ;i tr.t -r,-U l*i.rr: l-l slt; *J,-:*l ;- 
"1,-U.<,- 

g-.-L;-; ,11

.r-lr"r J,aL L-;L.OBJ (jrr);[,-U.<,- +Jt; jrr .r5o * 5.*.j )'U J;f Jr*,|+b1,, $

-p -f 6Lr,', rt q-L" J.*l uL-[;1 ;l,_& (.ui l:lj pl J.4 ttg;. r.Ly J #US;t 4ty'tl.)



,s.atiu 15ilot5l1i.ll s+dt O!! ! s4t &Url

. c.r-i {tj .OBJ JJaL JU. A-l y-l .r, 0.1)b ..r-ti.f JS s-S- )t )Pt y' .1 c:b ci-f- 2: orb

.OBJ JJ+i- .r.:*l o-t.ii ;f..Ss ,St^ur.lri q e.l.l s,,lr)Al'l 63e' isli;c jl 
'r.:+ 

rJ-r),rr llri .ll3"r cf-.

4 a-ttat J(.l q;j.^

. b U . J::Sc*{ rirL j .r:*l .BlG ( c;lFl ).r..,USJ.l| .EXE (silFl)J.-rLJtJraL .i.q.oBJ Jr-t"!,; )A: Jt1l6;)b7 $

.c*ls.l,-l J,'tL.f-. r, l;a, c.r-i$*l .5lrr.brr #; : :J-.-l la-'i.oti arlitjL grtti.p.[J3
lrlj r:jj,S.,l.rf-,! +tr t+J-b.l -ubrr lliiL ^<+t+i:r 'r--llralc.g r'Lr1 ,StlJ$l '&r, irri (f

r.bra c;-3- $J-:*r 4 .1 sis41 \ bltt.ll-rf:lr ..r;S.rry-rr l, isli;o 1r o.r-i .tei- gr'1:i .;r L- u-l
.rJ,r, rt*-l rLil- 1: r..bra 6rl.rfr!;t J*i d.rti\ (PSP)

.r^:../ Jb ! r,br,,5.,gtral3 Jrt'.<,!.tlrf Jq*l hV i LJ di 0-\ Ji-i

,ASM r.U.rr d'- rtn"-l

.oG Jhti rl4;,-t e.oB'J' LUrl 6t-lt

.OA, Jr-U str;911 uU.ra lsf J:rl

.9tE LUra g;lszl t.f.rl.rf-'ir

\r1!6{tJ6-tJ2\yb-\ F

,,,i .,rJrrr,ilt' u..t-te'..:-l N{A'SM.DG(5.X r; : 
.,f ;YL) -r%::iffj{#t

6bo;; tr,lq$. .5111 Ll ..ufr, orti,:-l ML JLrr .11 ciL #rt .;t-l . 6.0 r;-; ;l .rr-l TASM'EXE

VY



VT <-Ur 4 1;:tpl , O.IJS d4J rg.tf .!+*l

.:y-t..r jt L MASM ij*+
o:li.i*l o;r.i olr. i,,,-l .r;5,r, rll; tllrl -L-y t-.,jt,it i.f,. t bTASM t MASM dL-l (.Jtri tJ
.f,. il:f ;[**t ,la; ;U; eltt F JS- .-r*r ;yrl 4*.1.r ,JlJ lJ D r*! errr,rr itt.lj lJ st, tlLr-r.il

MASIv?TASM [option] source I, Objc"tl [,Lirtiry] [,Coceref] : e-l ;4; +.b.g

, i* ,:-l o-r..] o:l: .* j;D * i +5.:-l ,.; ,SLfh f.!" C.-, ..t 
e?L J4 ,>liiq ,51t1 optione q 

',:*l ,*[,./K.l.rq U )JYbdll.JrSJ,i-l g,i,t

cgjl*.rl SC e-i,ASM ! r.*y '-,' irl*t .rjL,r, ,,re;-lJA05ASM1 i\:, C., a"L.r' l: source

lr -h r -tn:1|r, lL 4l j c.r+lJr,-rJ \ e :V,-e tr,*t -rL, gt, rSr ;;,; r .c^-+ Ji r.l:r5 :11; +

.r;5:11.1

-,, Cii tl L- r.:ll -i- c-l ;5* .F-U lU, cV t).y-!.: .''*l .r.i fal,i o-r-i rJy.OBJ 
"!,-ti 

,5t 1 obiect

...r*i[.r;U:, r;-l g; c.by

.1,.U Cb .t o;V t).y.!.: .c-l .r"i pa$ r:-l .j.t-r .r5; Ci, .r5''r U;L 4S.LST .JoU 6. ,St ,r listing

..ruiLa:"!l:,i,r el.1 t .t.'!tt,-J1 Ci- -L.l !.:-t ;<-
,rlJ[.-! n5.:;L"r,g-rlf b,:-l +.lj-;.rr o$0.:Li:-l uSkJ.l* 6JG S.!U:, 

1L..2t.1,-ti 
,S2crossref

lr.XRF J MASM zr.CRF ai ,*yc*i .+,'5or$'*'l oi )l qlie 
"t1U:,1L.1t 

6;4
..r-!..r TASM

ljUJ lrc-l 1j) cr--!al JS-r q o-.bJ { tlrr5.LJ 6111 +S'OBJ.l'.U'l 3 or.f :11;l.r g.'.1'.U 1l'

J*-:t ,5 Jr^lJ+ t- .+* tL; ua4.x tsjLJ-.*..rplr^i t IST ,1,-U .i- .lil c-l irs- 'J.s'u'

,.t:Su. Q,zt 6,la>l> .r,a;-c ) \ t.t-P> ll5-r.lo +lf g 6 J*6bul.:y tJlJ'rtl5,Jt-i'l tJ oJ.i +Jy

b. orL.! .IST J.-U 6la ,$-l:-,.i",, .r* .CRF J,.U ,-1,- ''*'lj-i) .dti!i-! ..r;5 o:U-l 'CRF .!'ti ;t

.:l:..r-rl;; gi"i"l.l5.)Fra ! f;.CRF 3.IST 6taJ,-U &.r ,i+ .J,-Ljoll-.il cli *,.CRF ,1,-U 6.r)q .rS.rt+l

q! . .JL ;,-l ,: ..r;5 "r!.r; obj .t-U ,51 !A J r$ oe;-, D -r-lr, tS, J.\A05ASM1 6i ,!U . \ JU"

: .451213 lr y-j ,rLl J .r;s.ii- b.CRF r .[ST c d,1rl
MASIYI/TASM D:A05ASMl,D:

MAs\,vrAsM ,##;j *3 t".,' r c*J '-irr 6talti 'Y Ju"

letla;;l ;! t;u.tg dt-.i; 4^L, 6st t.\ b CQ .f s Sc j,-+ O+U rS.{ tr Cl".r)\^q,1.*t
MOVE igl Jijt, a:-il: .5j-i 6W S G\Pr .I.jL ..t.!L o.:.f -ib; .Srtj<,b o.rrli;l a.S,:*l (-'"b J.U

gr ., (i-,.t !- \.. ) "r::.,..o r$ ;,t- 6t Ut <*t+i;f .-r-i! o-t:; ;-4 r'li gb ',f 6l;Lr t- (MOV dq1

bU;;l ,?t ]..*;l.q5.qtt" tlt'rj;.J.+-l dLbb C .t;licl 1--! r.t ll: :g1 u!s- 6Lro.tl5 J'r*l
cli ort,-;, 1 ,:f ry,,-.; lJ ASM g- a..bri o)J*i dJliSJL 6 Fa)i-J J".! t^"i .t).f P;: oLl .tl5,r. ?a 

"'+5J':-llr

? 
y t' s.<' t-l'-.lltt jl o'r ta.ur I

.r:.-l osj*i daiA05ASM1.IfT ltj e; MASM Jr-l +5c'*'l ,J:-J 0-Y J'ii
;l .r-5,.r.1 l)?+b-P r:tr4tjfitq ft.''-lori,;aiJ..ent$,Sts.tsy,S15l.26\Yl L; rt>y



s.'t) dt-rtt{i.tJ sJtdl Oqi, cr4Jli .-gX

DOS 1r MODE clL;;l orl,i,.l ,(,r oi:t.t-S e4 osr)i,>2;o *.12 is3t die i &bt,5t J.e..

lr -L.rr Vta JL r MODE LPTI132,6 .J .;.b tt $ bV-i' 3 ,:f ,)31- lr ,4q rK J,l ll4.:l 6l; rr-l
..t1rr gta;l

.r:.-f o-t-.i Lre;.:.TJffLF, J PAGE 6tro.rijl.ry ,-* 1r J.*-l *Jt*i ,ts-F" ,,- , ,l .gYL .J.r5.+.t,

"/q 
.Lii j ..r:5; !t J.."t .r5 END J ASSUME . PROC . SEGMENT 6bo.rijl:yrl*, jl .i- d

, : rr-l o.r-i +-,.6t'*:.h,il,-JtL,J"Ll te-s4.J:;ss, JL;l J.t-l r 1.1

A0SASMf (EXE) Move and add operat.ions Page 1-1
I page 50,L32
2 TITLE A05ASM1 (EXE) Move and add operaEions
3;
4 000q STACKSG SEGMENT PARA STACK 'Stack'
5 0000 0020[ DW 32 DUP(o)
6 0000't1
I
9 OO4O STACKSG ENDS

10 ; ----
1]. OOOO DATASG SEGMENT PARA ,Dat.a,
12 0000 00AF FLDD Dlt 17s
13 0002 0096 FLDE DW 150
14 0004 0000 FLDF DW ?
15 OOOS DATASG ENDS
15 i ----
17 OOOO CODESG SEGMENT PAR,A 'COdE'
18 OOOO MAIN PROC FAR
].9 ASSUME SS:STACKSG,DS:DATASG,CS:CODESG
20 0000 BO - - - - R MOV Ax, DATASG ,.Ser address of dat.a
21 0003 8E D8 MOV DS,AX ; segment in DS
22
23 0005 A1 0000 R MOV AX,FLDD ;Move 01?5 t.o AJ(
24 0008 03 05 0002 R ADD AX,FLDE ;Add 0150 t.o AX
25 000C A3 0004 R MOV FLDF,AX ;SEore sum in FLDF
25 000F 88 4C00 MOV AX,4C00H ;End processing
27 00L2 CD 2r. IN'r' 2tH
28 001{ MAIN ENDP ;End of procedure
29 001{ CODESG ENDS ;End of segment
30 END MAIN ;End of program

Segment.a and Groups:
N a m e Length Align Combine Class

CODESG OO14 PARA NONE 'CODE'
DATASG 0006 PARA NONE 'DATA'
STACKSG OO4O PANA STACK 'STACK'

Synbols:
Name Type Value AEcr

MAIN F PROC OOOO CODESG LengEh = 0014

FLDD L WORD OOOO DATASG
FLDE L WORD OOO2 DATASG
FLDF L WORD OOO{ DATASG

ccPU TEXT 0101h
CFILENAME TEXT aosasml
oVERSION TEXT xlo

27 Source Lines
2? TotaI Lines
15 Symbols

0 warning Errors
0 Severe Errors
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r+ cJL c5'. 1': e'LY ,5lr-l

0sl5 c,;J-
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rlj olt-r:t lr l,l+-,1 1: r5r.:-l 0004 J 0002 ,0000 *'J, qFLDF J FLDE . FLDD ''*,il 6le-rrl
.r-!.f ilLlr;

S,>3*
d.5lal--1 -. ..r*itr,..r uir, a-fl.rS6lb dc-l CODESG dlJ,.c ti JSc;<-ci- ,S-lL "'by y-l
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fl o.rlls ,,1+ ES .:tJ q +.b.r: 4tJ?5.-t .r5.,. i4iJ, DATASG t ! DS 'rL! ASSUME oJjbv d '\

-f C=fJ jleyl,l ASSUME .$S,r. r,u;l-r-ir:2l.ut:-l Af &. Jl;a U ili tit*i u'l:.,1 1l ct'J q
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.r-l r-5 q5 l-./ ..r-J,SJlrfJ! DATASG grtsi ef rrs,r. o.+ \ Jrt* .,t..*t - .qL; .r.3-i cil-
DATASG u".1ti4r,-l ;:.J.+-l ,So-l ,1*;l rd,rU b:V.rr-l 88----R*c.*.;:i*-3L
.t-*g eif\l.ral 6,lr;3.r.1 .*l 's."ai.,-l:r, ,?s }.J,'lt,-r.rl ir:l f+- rr.! oz.i-:i " :l.,i lJ
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vv r-U.r{ .5, rflr*l f g.ti r5r{ rg.tf .[rl

crLri ,l grr J.rr- ,)trt .ij- (j'!. 'ur./ et lt 
lrO 

O.' ,Jkti:jl ur D +',.; '$Le pr$ ":-l

: r1;s o.ltj.Jir; urLr rt l":t* ,gf;r?fi ffHtr
c-r!..:-,r oi,-l }r1 8085 0

8087 ,gr.r." rf-i;l:r,,8 80186 1

W28il ,g>t-eJj;by 10 80285 2

80387 ,g:.u rfu;br1 11 80486 4

lr*r 80586 5

.rrrrnl.r r.b.r1 gb @ FILENAME

.Jl,rr d.:lt-i n.nn JS- q l, /.+l o*: @VERSION

A05ASM1 (ExE) Move and add operations
I ,' --i---
2 ooo0 srAcKsc SEGMENT DARA srAcK 'stack'
3 o0oo 2or (oooo) Dr{ 32 DUP (0)
4 OO{O STACKSG ENDS
5;
5 OOOO DATASG SEGMENT PAII,A ,DALA,

? OOOO OOAF FLDD DW 1?5
8 0002 0095 FLDE DW 150
9 OOO4 ???? FLDF DW ?

10 OOOS DATASG ENDS
11 i ----
L2 OOOO 'CODESG SEGMENT PARA 'COdE'
13 OOOO MAIN PROC FAR
1{ ASSIJME SS:STACKSG,DS:DATASG,CS;CODESG
15 Oo0o 88 oooos MOv AX,DATASG ;Set addregs of data
15 0OO3 8E DB MOv DS,AX ; segment in DS

r'l
18 ooo5 A1 oooor Mov AX,FLDD ;Move 01?5 to Ax
19 ooOB 03 05 oo02r ADD AX,FLDE ;Add 0150 Eo i\x
20 000C A3 0004r MOv FLDF,AX ;Move to FLDF
2L OOOF 88 4CO0 MOV AX,4COOH ;End proceesing
22 0012 CD 21 INT 21H
23 ool4 MAIN ENDP ;End of Procedure
24 0014 coDEsG ENDS ;End of segment
25 END MAIN ;End of Prograrn

Symbol Name Type Value

??DATE TexE "O5/L7 /xx"
??FILENAIIIE Text "aosasml "
??TIl.,lE Text "15106:45"??VERSION Number 040A
OCPU Texc 0r01H
OCURSEG TexC CODESG
@FILENAI.IE TexE AO5ASM1
OIIORDSIZE Text, 2
MAIN Far CODESG:0000
FLDD Word DATASG:0000
FLDE tlord DATASG:0002
FLDF Word DATASG:0004

Groupe & Segmenca Bit size Align Combine Class

CODESG 15 0014 Para none CODE

DATASG 16 0006 Para none DATA
STACKSG 16 0040 Para Stack STACK

)p\y')ri €-) O-T Jtl



s-..L.! g;llJga;u rj+ot OlJ, s{Jil ..Ut

*-l s-2; ,9j,2-)
r.! 2) +J-r .rs.ft+.lb .eel rrJ.; Lal lJ I'JITASM ! l,l ..rt'ell l: -b.l rJLr e. ,l O-f Js*i

I t>-l a; C:* c-r!f:-l o.rL'. ,*;; q .rJ .r<

tF r..i, JS o-i., u5jl.,f Y. 20r (qno)

rlli ui,rr'JlJ.ir d,. m?
BE fiXNS MOV NCDATASG \O

A1 0m0r MOV AXFLDD \A

."5.f *Jy JS.liTAsxr,I;MASM..r-!.!-l 6lre.br1 J1* ': J;9

vA

DW 32 Dr.rP(o) r
DW? q

,*S-,")i = S J r-t li ;f.3 lrl-.e - mm

lJ.'}r. r-.:ljl.r- r562l.ti. = r J FLDD r:*il ,,:.ri - 00fl)

A05ASM2 (EXE) Move and add operations

TITLE
page 60,132
AO5ASM2 (EXE)

Page 1-1

Move and add operationa
1
2
3
4
5
6
7
8
9

10
11
L2
13
14
15
16
L'l
18
19
20
2r
22
23

0000 00AF
0002 0095
0004 0000

000 0
0000 88 ---- R
0003 8E D8

;Define code segment

;Set addreea of data
; segment ln ps

;Move 0175 to AX
;Add 0150 t.o AX
;Store Eum in FLDF

;End proceesing

;End of procedure
;End of program

. CODE
PROC FAR
MOV l\X , @daE a
MOV DS,AX

MOV AX,FLDD
ADD AJ(, FIJDE
MOV FLDF,N(

MOV AX,4C00H
INT 21H
ENDP
END FIAIN

,MODEL SIVTALL
.STACK 54
. DATA
DW 1?5
DW 150
DW?

; Def ine at.ack
;Define data

FLDD
FLDE
FLDF
t-----
MAIN

0005 A1 0000 R
0008 03 06 0002 R
000c A3 0004 R

000F 88 4C00
0012 cD 21
0014 MAIN

Segment.s and Groups:
Name

DGROUP

.DATA
STACK

-TEXT
Symbols:

Name
lIAIN

FLDD
FLDE
FLDF

@FILENAME

Length
GROUP
0 006
0040
00 14

Type
F PROC

L I|ORD
L WORD
L I{ORD

TEXT
TEXT
TEXT
TEXT
TEXT

AI ign

WORD
PARA
WORD

value
0000

0000
0002
0004

-TEXT0
0101h
0
a05aam2

Combine Claaa

PUBLIC 'DATA'
STACK 'STACK'
PI'BIJIC ' CODE'

Attr
_TEXT Length - 0014

-DATA
-DATADATA

@CODE
@CODESIZE
@CPU
ODATASIZE

0 warning Errorg
0 Severe Errora
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vq r-ur 4 db?| , C,.IJS cir+J rg.t35 uh*l
,J^.<, olL.u 6t ao Jj.ll:y, rq .11 o rtru.rl

.J-r:,rr dll: tc.i-fu o:L 6Lro"rijl:y Li+ jl '5l.ii-l ! -[rr 4 tlrri .r5 'r-; f -f J<-'

;a3 frDS {L o:L c^S*.gLroJljl:y &, el-,t'c'*l o:.9": g^lf b -b1 qJL^ or'i 
"[*l 

'; rl 0-f JK"t

MOV AIL@data
MOV DS,AX

: r.li,r"s: 1[4,

,fi,r,-qnl .!-.J J /*-l U .r-l 6.,ljK,L ci.(- -'!otf s bc;3' crl.7'c L J; - J;lt jl uj+ i/Jl
:.fa:,r, tll..ij l.;

,,-.,..r r;;;'/,rur r"#t :
(,--tr Y.) 14H JJt li rSciS,Jll-TEXT .

o:L 6t-ror:jl:y ,.! .e-l .!it! e-,t &6k tJ t +'by.l: o'ui'+l ,5bgb'tal;*" iJlJj' !
,:i q grr ,5,1r;+.8s1;: L-l 3 s-r6 )li@ J14*' U r5'sJL.r' t'l/ 'r- *r J:t-,5.11ri'' c';3-

: "r;.i*a ;* l+i.@ data -uL '-q'5i

-TEXT..r5c-i- gb t J.rl- @ CODE

'Frl *oMedium 3Small,JqJr,6h @ CODESIZE

f;;ts1Jl- @ CPU

,n,: *Medium.1 smar rrjrt 
B Hiffi

(h . nn) Jirrld-*i @ VBRSION

MoVAX,@ data r;5..:ti;-l JSJ Jr.+ 4lic u2lr7l ,>11;-> JASSUME 1r @ data j @ code;t

o2lK 3sJ+a.,tl

t+iq jr-*9a..Ly1:416-.1ri *.-f.h$.11b.t1l.rCj--b-x4.r'.liJ'r'tL- j:Lrl*ljlgrt*r

)l J:y Jl.l+.l slr3.\ 6sJsJ g- ubrr .;A*l 'JJl tS ,-! 1: 'Jr;,-L'i JJ- I uJr-. lt er:'rl oJa'r

6bc".!3* j ...[r, 6b.*"1 I o:1.: 6l.lrLi .Jbtj .t..:jL.r' ll -b-,r 2: ori o:lfurl 6Lr''*,r' ; l'6'l:

O-f J5; 1: or-i.f*lc.br1llr^i.l-U\ \,)t* J:'ra ;43 tJ! 'r-!,-/ t::.(- ;[ls 1: t+i l+r"

-Ll q ft .u\,y,',-[ 0004 ;0002 o 0000 r,-r[i. FLDF J FLDE . FLDD c it 9*'.1 ar rs'rt'*".r

JJI )i3.$rAlJ,- JAU.rrf .'."r1 Lt JSCJ.CJ) 5..jPJ os3* 2s li.*,J;-l :1ll 6tPt .?*'J eP
,t'J'u. 2Vi J-el 1j51: \ L.ai. JS!t MASM .#r-l F 12 y:-t.p rslr ''r-' rJv 'tS'lt *

.r"r.r, jt+l fJ: tj5tr ! .lt5;-l TASM n$L t'

A-l 45 cJt- ;l s, .5./ orlii-l r:-l o.r-i r:;L Jjl ;j32: S Jy J.lrt jl ,I*l '1.1: .rj5-r:

)t t,*-.S,J,Sf, lp5 f 6,111 tai..r5.luly,r,.sls.rr l.r t*" J o:l': lLilli t{y +-r I J-*

J, JS- JS-:- d,- .Js,rr !i ! ('REF) 
"t1U:" 

1L.1t .r 
('t'ST) 'rJ I '('OBJ) 't"ai" t5tat'ti ')V c'sto

k l eS..tS en !frJ.r, c.*l ;5* rS 8'-1r c'rl.,11is )l '*V {it 'c-t 1t gb,ttJll .rS

.r.-L,rlr;-,.1-t-f Jhl dc-t ./b*.q 1'Ss;Lu^6's'ai-J5MASM'e-l o't*-;!l ...c,'f qjrr

r.r Jtu u+ b Ct+ 4 MASM ..r-!L.r!e:-.: Jp t gt 1K ; Ji tS ,x isb ft ''*] or':'rJ.r

l1 .ri:l^.1 c.ls .r,L ..rj jt} Jl .tAtl rta.1l .r2.r: ,i !h; Ul "Phase errore between passes" .tr:re tlLi



s.asr.l, {rt.o.1JJ++.l5 sJ+dl Oi{j J saf5J.-Ut

l.r eJiy!.ra ,-rrL:-: 6j,::t s,-i)ls J r:.irL c;!..:-,.r J9t &IaSfvf .f-:*, oiJKj Jr .{iL; e-,,, J 6&
a)Jp )t Ll u.r,L; .l*-l slr,r,.l.rf 4 tr l.r -L-l di TASM ,s/.,/..r*- .!li.lr 1j3;.1- 1sl u.t*

.(Jn:it 1., D 4.*J) .-r.-3L c":ls #U../.,* .,.rf .<,-;t ;-* r^r t 1L..rl Jt5-lt ;-r, le osj. ,.r) -r f.d

l,ab ub.rt 4 OsJ.*J
4-f'A05ASM1.OBJ'..-*.1 Jei, Jfl- crrr5cK*.! tS.r+ ol-.f .:;ls,r,$; tli.i e l*i +.b.,;1 .,j.l

: ra.:s, 3t+t tt 
.1,,.j .rt t r fJ .r:-l ;=:L .$t.ii 63L ; r:*l or"i rL-|.J.,,*l .E-r,

J$L .Jifr" ,,.r51 u;l3.l -Lri 4 o29".a +t lJ lF ot! J*t Jrrt ,1.r:; r:ol.;1 t a.;3,a 1r o,-d; r
.C a.br, cf,- !,,!-l -[.] 4 ! ,!*l .-"1r1 .r4 ! jr

.t- t-, ,?J )*l c-.{- 6rli5J[ .#/ sl1- 6lt, o].1.r!g-.: ! cli,ra:1l.ri" J.EXE J.f t 4 {j a

.rl-i: !.BXE J.;'tL ,'*.t ;5- ..r..n:.r, Jlj.EXE J3.1L {.;, -j .sr5.5;! fA 4., L .OBJ Jr-t ,+ t

,-$; ., L.r^, f1 .li.r;5O-,.; fi g,:, LU" .r,-! .-r.-rr 
^t; 

\ o-Er,qalJ+ +SclL; r-. Ll .r.5lr-l ,5:t-;
L; .J! ,Fty a-l l"u,lrr Jl .,41; (.541) 

.1,--r+ .SXE J:-L 4 4.i b.OBJ J.,-L ,,t r J+S$*t.obj

,5Lrr-.Lr1 j &t ':*l ;5- .rl: "r-rl3; ;le-l t.; l.ttS;,-l cl.;L;l ,-h, ** ,,r.S 1.'. t,ii ,4 e)ll
. :,.:...:., eVr Cl-r, \ V F.*5.1,-+ .COM 6to*.Ly n, l2.EXE

[- LINK crrrS -L- 
lr L; ..uL:.f TINK ,)i .uJly +;; r(JL .,1: .,:-l LINK c.iLJ,.{t fJ r;*;

e J Jrf J#t ,.r rslt 1.,1 ML ,it i MASM 6.0) .rijL.j Vt \ bi -r*1.r,..r ,iyel {i dti b .,1: TLINK

b D , .*.; r$.:,rr ,.Jt-:J ,)l,i l; ;l o.:tr. .l tr tt cl:rf ct-J oF u:+ ,,1 .(c.*l .rJ- f.ll,.l cr:rS.f*!

-l ;.;- ct:.rS.fu tlLl .-t+*t 0)\tl jl orll' .l 6lj
UNI9TLINK objlile , exefile [,napfile] [,library'ile]

,t$r-l j: y bi 6fy f.l.OBJ +-y rS-J.)JL./ .ra;.-r lJ -J.-.t !-.r; o.ul ,tlg t a;.;f,ti Objfile o
.r.3L.r;Ui ,ii t t .,r..it,ri- e-ftJ q e-l;S* .J,-U;U ., dUy-j .y!.: ..r-:Sr;tj f, .li c*; ,Jjt, ;-h1,.,
r-iLt.,(1Cj-lbq,'*.1;5-J.U,t jdby-j.;.1.;s.c-ltr-.^lt.r"!{,;.EXEJ,_U6lyexefile r

.riL c,'JU:. di b L.

l)-r. 2t 6,r;lL; g 3,>;-C-r,a ollsl J c..niJ, LVj 1.4S.MAP .,.-i l.i.l U.i- +li,St rMapfile e

dlrt) CON tJr.15.:;13 .c-l rii, ci3 .i- *L-F ;: ol,:-!l ,tt; L.' c* .r.;b eJ)r .ra:,r, it link

.r.!it*r (.r*:y.f .(-rr d-l.r .:ir, oj)U) rar d.:it i a^La 6,j;J ! map ;f,U t' l.f,r,. FJ q (Jr-:S

..r1** lr 0l rlrU\ t U; rslj r.;lju/ t^i
r11ll jt* crl.r, ,-r!*l '*-j -Et j lJo'-f ;-l .1: L. I ef rr:-l .ri f-alt rjlnlSq.rbujl 61, Ubraryfile o

t-\.;t 6:s J b.EXE ,J,tiFJ.r;Ss. &.J .o.r^i .r!.5; !)t'$--l[ .,SA05ASM.OBJ "r-, ;- J,-U JU i,,.1

| 8e -F-* dlnl:9 g,l*ul ;l.1 (CON) ra)s. di-L"j l, map ..r--i.r, D

LINK D:A05ASM,D:,C1DN

.o-f .riLS"|,L! r:*1.,1e;r t1l-tt .xlsr.1 LL.JI 
. c^-+ Ji JIF t 6jtt .r:! ,F- er .li$ lU t J,U lU Jl

.r:*l o:fi Ja^* lJ Lr.-rti;l +ri, D &ia-;

: r:;ss..rjy !rvrer .r.r.r,-JrLrNK J LrNK .l:*#i:;.?'f



START STOP LENGTII NAMB CI..ASS

00000H. 0003FH 0040H STACKSG STACK

MO4OH OOO4sH OOO6H DATASG DATA

00050H 00063H 0014H CODESC CODE

Program entry Point at 0005:0000

A\ r.Er * 6b?l f 6135 dllrgrf ut1al

.:.iLi tf ,t-ic/ gt-r; al5lY lJ);-id;U,i ubra A; tl '',.1 0 '' 'il I 3 t>al c"<- #Jl {* o

.r.r.:.rr crlli (40H) ,li JJt 4srr.JL^ :Jls Jrl

';a ;l-zi40H .' il jl ,J&.i itflJ! j-r. Jr o:l: .afu r
itr 4i r rr bc;3- ta,!*l i d) .r,.].,-t;UiSou .:*il.,1l ,Jrn iFlrq )-r f S c';l- r

.(.t;S.f .aJ" lfl

t, .SC oz]l u.lr-l .p:-: ;J3l ,,,Jri u.'4-,. c.*-: s*ll' J,(.i d' 4t0005:0fi)0 +'l:y 4 trJ aLj; 
'

.r21: c^L$, 50H ;r, jl rSc,;^(- tr nJ.$li.r .r-[ 0 r:*il 5t0] ci^fu ,t U] 4r ,rri tr:"{,i>

"/-b 
t{!' r:JL u,-l;: .tS.r, o:ti.:-l ,h;, ,zljl.rS..r ,SiS}.a.LiL .;.: ptc-a3 1.1 '.8;; ,1Fs +"[ylljf.l!

.r:-l Link,lLi L:J* UF ,tr o!..r{:;l;.1#l b,.t-[i 1U 
d.:-l i/-l +l o-l;' bi L ':-l ;(- *5

START STOP LBNGTH NAME CIASS

finooH 00013H 0014H -TE)ff CODE

OOO14H OOOl9H .OOO6H .DATA DATA

00020H o0osFH 0040H STACK STACK

program entrY Point at fiX)O : 0(X)0

p:s r.U; tgltt ',Sl ^.A
4f.(A05ASM2) lJ, 4..UJ dlJ .*J .-i;;
o.:tir-l oJ-.i o.:L cr.K- dLro'r,:jlrr1 ,-:g jl

.J1l .:.;b # -Lr.1 lr jtU- 4JJl 
f.:J4-r* 

.u5sl

'r!l -r.,--<-i- -,_tL.lt bci-K- A#l
.r.l*f L c5l:,J &:ij y-l .Slo..r-i u.";. S|y 6l.s J,St'-.6t c;-K- .;Jr .r:-l 0.r.1+ 1jy LoJl ilf

.:11.: llri -V (lF;l r-.11 0 r:*il 1: 3 c-l c,;-(- 6JJl JJSi 
1,-a 

rSd..<- a

.rFcilti 14H rLil jl ,5.r- +.5;r" ;l o:l: c;-SL a

.t.F,_Sjltl 20H i:*il ;l ,5.t- +.5.1r,. ;l u,i, a

)iLo,'*.i1.0 $-3- tl U* l-.t J.f ci3 tr L*'y +J. rf q JS fiXX):fiX)O 'uby'.91; +^Li: a

'f-tf,-f

eu.l4 6Vl
+!..uq o.J,-:.,y!r1:.EXE.t-Bfl .tft-*l\AiAt;n.o'r-'!r-5iJ;'-r*l.[*lr-.br1ci.i;-:bU

I t) s-*: -.U'L 
.r{o.rLi lral *aa.liiL ,S,l.r; cli rlslr; gl-rr ! .,l.rf:lr

A05ASM1.EXE U A05ASM1 (.BXE r-;; cr3.r)

lr |,y-j ..rL-p.rc* L-l J 6-&,b,)iDEBUG tr *sr-tr* u:e -h *, ul5; !i ,lJ'-' ,jE ,gsr
DBBUG D:A05ASM1.EfE : {5:21.1EXE o*3;

. rr)"/ ,)ti ! drti Lt ,)>\el ; .rr5,911j51[ lJ 'EXE a'"br1 J11L DEBUG

.,-r*l o.r*.i ,r-o.:Jlri, ,)* i/.1 r5lr7 ,:*l i* elV r;.1, o.t.jsrzl., l.)D SS:0 OLi .o:.:" ci.<- cJ!-r dh



,J'esj' 13:l3jJ*+.15 slisl Otij, srt3j d..UI

,l.j*l c*;.1.:'t5c.;-K-- ! L..r-: orl.: F-Lj dt";,*jt .t5.r5:.1lj lzD CS:0,1L,i.-r5c-;^<- dr,-) .5!
DB ---- 8ED8A10000... : I5,--[c. oL!

.J;f:,rJ |.s.132.:;J3l trl^.c drjri}*l lr,-.1 .rar,r; rrL.! gi: t, lJ Jjt J.'uolj ;f*l ,- ,r .cJl- ,,1
..r.:5A+ or..l o:b r.!L;"r5tt:rSL,l^:"| L 11 69i;1t .r*lrcr,

c.-l +rt ojlJul 4t40H l-1, (+r* f.rUt; SP .+tt& b @nter) sr* J R .ls-ly' .rL-.;* cl.r,_: 6t,
llP-l 61",1 j.rjcJ,-tlCSJSS.r.)t0000H{!0r-) f,rt:t1 IP(40H=.:.-Ltf =4-Ltfy)r.jtl

.r.1l: J:- sj,iu. 6)3 tLi,Ji r, 0."[y 56ldiiL ..rlt . l*6i rlra, cs,*! ,r,o:.,11.r-L

DS .rLi ,r-os llri, ,Jh ,JJ+ MOV J .rpr .l-l .,'*.1 o.rLi l.rl c.*- MOV AX,XXXX 1.e:-,: ;Jjl
)lri" c;-<- 

:ri 
*- ! ^S.tiJt<" 

l2 DS ..r,;lr.i1l., (Enter) qr- JT . MOV ;)jl 6lsl6r)a .-u-r
.,-*.1 or-i,rrr

AX ,lJ5l 6 +-S ^<i: 4,L*q trT -6-' rtr .S.r cj6tl.AX ,s ! FLDD .rL-y* MOV J-J-
T .r-lr.r 0145 6;L AX *S.r,-rL* -bA. t:.9,i lr.llADD 2.c-.: L' .r"-rL;i., lrT JL ..r-it,r,00AF 61L
1., D DS:O cJL.;r .o:l.r .::^<- crL-3;* ,'--' .tlr .:f or9! o:l: c,iK- jl 0004 ,:*!l 1: AX b qrlJ+ b

.'1J*..#-i 1.: a^lSrs .S!1 .1"-.rq 45 
"C,F 

0096004501 ra.:,r" ,i-L; tJ oJ> ,a:c .- .r$"-c .r5:113

DEBUG 1: Q rt;-rJ ! t- J{ t?l s ,SjK-tl.i:.u" l, o-br, .r.:lr;,r, L Jti .,11 o:Lcrl l.1 ,t-3,-l J) ..li:-.-a

..,"-_r_ CJtr

"!ti:, 
gt-._;l c..*t

,91-r,-L-.: jl ,_!L;:. 1L..,t 
c.*! .<,. !r.;r L.i l5-r5,r" !,; .rl-rl .XRF L- .CRF J"[ 4 rL,^-l

.or-1 rjrr ,!U:. lLrl ,lil.i ,5i l, !.CRF ,-1,-U 
qLr jj^ L.i Ll .-rJo:LL-l tsi ;l ,.1;u. t"J-r.* L- .+.1.:y

L- c.rL- s-{-J el-n CREF .rr:"r- gh-t tt .ru^- J,-l l*l c(--> 1: +.1r1 
"L,- 

..p-1": .f,.u c*2:

;b; bl-jjl !.:+ yl.,r.5r1l3Jyrlti,,lt dti..{ t LTCREF t-CREF qtie.As_y.tgl:tTCREF

:c.-l a'::-t r5.r,-!,-J.j l, 
"l.,tl- Lt-rl J,-U 6 GUt..rg d)\tl jl o:l:-*'l glltD u=i..r5,r, o:t'a.".l

CREFICREF Xreffilsreffile

, t,ir_l F st Jtf ll euj +.Ly.s.,;L,r, ,Je;, !rq*l t-;; o.r-: +ti 
"l 

b {-j }-ltvffile
.{L"J dr;.i, l2 y-!: ct*is oll--.i r*il;.r" |j ..r+L; :.113 ! tli,:*+ ,-ejt+ .lfirh

.rl.-l- +.[, Lli , *Lslr;.r.e..Jr-Uft J)y.t].-/ o5l;i",1 reffile;l .REF"1,-U!i,glr,reffiIeI e- I 
."r-:t;-L:, gr .r

n b*',/.ll ,Sl^J.r- .J-o:,rr db lJ 0-Y JSJ c"br, CREF ! ..r., !i ,_fl.il, 1l-.lt \:-J 0-0 JS-t
i-f br..li 1, J-5a* 4t.IJT .f,U 2: -L; oll^"i .u:-.r n# J.fu .1 a5 d.;l- r-.:,Jr rl-r.cl . t:.i'". a l:ijl , 

: +i
o.r--! g1 Lj"; Ji ts Jfr* J^ ! 45.u:-...r,r,-t-rbo.ll^*.! rl..i i/-l ,'*,! t;*.:l.r.el .r-1.1.f ril o$
\f !t.1rFLDF.c.*l ,r-l u1lr.,li1Yl .l \1 b.,1.r 3 oJ-.! d.l \V !;.;: CODESG Jll.,gly.,-*l
,*n'a."br1 6Vl*;:.l,tia;-l *5,*-l ;irr*a,'*'rr:-l o$allrrdiqYO+ L;y j,:-l o.t-i,;:F
gli.+ U.d..r 4i exf Jir dl+-U a-"Ly;-.u3 tl.:rSrL,-l (MOV FLDEeX l"-i).,-*.1 o.:f
j.r-lo:r5.rt--l 6sL-.1 .rl-; &t',.tt.! o-.[y g;ASM J,U.t:Jsij: b.CRF J.OBJ ,.LST ,5la!.[i

..t 11.r43i: ptc"a- b.EXE 6l+!U

AY



Ar r-gri * rftr+t f Or15 !$*J.OJt ,.hsl

r page 60, 132
2 TITLE A05ASM3 (EXE) IllusLrate assembly errora
3;
4 OOOO STACKSG SEGMENT PARA STACK ,SCacK'
s 0000 0020[ Dw 32 DUP(o)
5 0000'tl
I
9 OC4O STACKSG ENDS

1c ; ----
l,:l 00 0 0 DATASC SECMIINT pAItA ' DaEa '
12 0300 00A!' FLDD DW 1?5
r.l 0002 0095 FLDE DW 150
14 0004 FLDF DW
a0liasrn3 .ASM (:1.1) : errc,r' Ir2O2't t Operand expected
l': 000,1 DA'I'ASCj ENDS;
.l'6 ; ----
f i 0000 CODESG SSG|IIENT PARA'Code'
16 COOO BEGIN PROC FAR
19 ASSUME CS:CODESG,DS:DATASG
20 0000 A1 0C00 U MOV N(,DATSEG ;Addrese of data
a05asm3.ASM(17): error A2009: S)4nbof not defined; DATSEG
2l- 00C3 88 D0 MOV DX,AX , aegmenC in DS
22
23 MOv AS,FLDD ,Move 0175 co AX
a05asm3.ASM(20): error A2009: Symbol not defined: AS
24 0005 03 06 0002 R ADD AX, FLDE ;Add 0150 to AJ(
25 0009 A3 0000 U MOV FLDQ,N( rstore aum in FIJDF
a05asm3.ASl,l(?2): error A2009: S)rmbof not defined: FLDQ
25 000C Ba 4Co0 MOv AX,4C00H ;End proceEsing
27 000F cD 21 rNT 21H
28 OOil AEGIN E]NDP
a05asm3,ASM(25) r error A2006: Phase error: beEi.reen pasaea
29 0011 CODESG ENDS
30 ,END BEGIN

0 Warning Errors
5 gevere l-irrors

A05ASM1 (ExE) Move and add operations

synbol cross-Reference (* definiEion, + modificacion)

@cPU lfl
@VERSION 1S

MArN 18il 28 30

coDE l7
CODESG

DATA 11
DATASG 11# r.5 19 20

FLDD 12S 23
FLDE T3# 24
FLDF j 14S 25+

STACK. 4
STACKSG.

l?s 19 29

4* 9 19

12 Syrnbols

.!.ur$-rt$5q!-o $.1

).-\ \r.iill !-\ $J



s'.3'.t 6:LoJgapt5 sJ+41 Oql t,r*fgj er9.p

tL;,er;,;:
o."Lyc.*,1 orJ*frlt r)en5 tgq.}.t.r.Jilor,5.-cL;:j-crjiti )l 6e-t r-br,,gl.ltJo;6la.j,n-l

.,:-l o-t--! o.sl-;J 6 tt eii tz"g /'ta.e 6U; 6:l.r*'^ii.;+-r re-l 6-1 J<., &U.;r dLA O-t JK"!
.r.S.,,. qJi,rsLl- .5LrlJ.; -J;, 

y 6 tFc L-l TASM U. MA'SM e*'e.Lr,

*iE
.j,b ;l; srl.." ,5, 11PP , ;,-rr; \ f

.c.-lo:lsr.a.-ib.ji*J,-l /i-l eJl ,c.-.lorr5l; L.:T.STACKSG rllSS .ASSUME osll:yr.L.l \1

:r1,,r, DAT.{SG .t"-L DATSEG f .

.,:-l tb 6,. y.l +Ssl:r;J.l*l .t fl ,:jt.riDS.r,-LDX Y\

.r-5,":.ISAX.r-LAS YY

..:l .ISFLDF .t-U FLDQ Y0

..r-i .ulr; o.,iJJ ir,-l .ijr C."lr.&, ,Jt-lU; Ga.rJ YA

3: rJ*l ...1rt ,:f ,, ..r-3 -rJj u.rri ^S-r.r. ! ,-Fl "Ptrase errorc between pass€s't b f{ir--i
,l (6.0 +.*: jl Ji) MASM li gr* tSt"lJ.; djLU- ,3112..2-l c,,;Ur .o.t"i cd! J5;.r5;, ..;i ! .o1j5

.qf ..rti:-l r:*il 6Lrgr.1ri.*,.1U" J J) JiSJ 4 .;ifUb.-l,.ti ,'e tlrt'.at rJLrlD ..,I*tl

)t.-lsijr. JyA
.t-Fe orLi:-l orb c;fu 2: o.r-i -i2r; -P -f s-Jl* 6111 d:1b 4f -frtl*.-i-J*-l

.J:,|s. oe;-, o.r-! -!-y; o:b,-o:.p -,Lj t, ,ii;U O-f ; O-0 .15-,
MOO ... FLDD DW

ffi? : ;::: :;
.11 -r-r:.r- oa$J b FLDD ol: ,.a:-c ,JJl A*l dl ,>;n & ,* tr c.*rf, f ,l'J.llil .1r

..ui .r.rl.r; OOOZ ,:irt.ra..l .r,.l;l"f tt Y lJ c.i$J, F-)JLJ ,!*l rrll oJ-.! -i,-r,; +.IfcL,- FLDD 4<.il-ji

.+lr.r F-ltl lJ Y ir.r* ,l*l .,-r-l o.t.j ,-4.F ,,-lJd,-; FLDE .<.lt+i.it ':;1.:.llri FLDE 45.r/-l-

0006 Ai,l.r.L; +t-"r-.ti-$lb I ir.r- +1,. _fttL;.,'*| u.l5d,-; FLDE 4;re1 o:l: aai 6la
.:rls:'14.l 6f-: o:l: ta;sLl o.r-! relj;

L- EVEN o$jl:yr,:g 1l o:l,i:-l li .Jl.l ,Stlr .r1b r:-i3, -$rl*! tS.llr .ll-ri. 1*' tSl:t.l-l.l-.1.r.J.r*l

15"- ORG oljbyrd 1l o.:le:...| t{ t .(t J-i) .:1.: .;lri 6;.1 
tv )t ;l 11 u"2;i.f-. ..ll.lcl Jrl { ALIGN

.(Y2 JFi') ,,i -L-f ir.r- .r;U,i. .rbb ! 12 o>E ,"aW !- ,-*.r jlri (V J-i) e."b c*il ,5. 1l +.br1

s+ltc,l53
.s.;lr o.r-iL,r, g e..brr ft; (t$l .rr) j,U d cl:f .[*l ,gla. uP; irt,i d,. .er g TASM .9 MASM o

r-:ul or.,ri frli cl)^.'f ;; ktJdl ,i-r t.sts 6fr1 MASM

.S.r.Ulj j.: ,-l.t[.i;," 1L.1t"1,-U -r 4l;:;1,' .t .{ I .t5"f.J,-r; .OBJ .1,-t!.{ .r1., gi a..br1 c1,../..,.-t o

.':-l +.br, 1: o-r,i .r,-r;,Sln..rf: t .r:;-fu Fttr .r: J*le*J,St+-t 2, lg;J Jlrr j Lrc;-(- o

.(.rl.l1;-, rJ.L".*,.1 1 bc:l: ;L) .rr:r. Jti lJ trJJ.* .-.l LnJ.r- J.l-tt

Af



AA c.tjl 4 rtlr?l r i,.i.rS d4J rg.l.f u[*l
.r5"r 

"1,-+' 
.,,-L+l.EXE ..1,-U 

q tr.OBJ J,U .5,- (LINK li TLINK) FJ .
b -TBXT 3 .,.:.5 c":^3L 6t 1 tj STACK oo:l: c;JL 6ty tl -DATA gb orL s,3*6bos;l:; r.:,s o

.$lor"i J.Jd u",* jl a-.o 6 #,t.r!; -r5c;3- 69
..t;'f,r," ,:lj +4, .hU:" 1L.2t 

e*J c,(,- (TCRBF)! CREF a-.Ly o

to,,,l_y,

"I,ST J .OBJ . .CRF .rit{t-ti I SQIJEEZEASM lt t'1 Oi u[y .f,- ].:*l 45 r..,--J-. ;h; bl" jt .0- \

."u:-.r E y-!: .1: a--r -J.,.*,1 .l gu. e.by 6 6 eJ.+LJ J*l
.r5'ori:'"ul o- \ cl:+ ;ISQUEEZE.OBJ crrf ,5;J .5ly TLINK t- LINK gh; 66; ', .o-Y

g:z;* eltzl (-ilt) : r,:55r-; 6b;15;ta.l ,5111 t10-Y jt't )l SQUEEZE.BXE ,Str: ;L; J1;l .0-Y

-DEBUG ,'-h )l Vl (..') .DOS 
.11

. file.MAP (6) . flle.OBJ (9) . file.EXE (-i.ll) : .ti qr eeylt *j ,StC-l- jl ci- -r 
j.t ^ O-f

"tile.LST fu).file.CRF (,r). file.ASM (s)

MOV;.ri-:3r.ri-l o:l: c.iK- lUDATSEGM; o.t.i o:[i:-l JJ* c-J-<- d-ro -it S.if .O-O

.J;5JSlJ DS .rlj ,r,rr1l.$." ,5ly

50 JlJt JUrl (-ill) : Jr-lJ1 fi 6l-a.2j;:- 611 t>;,3- J.p*. , ;,.r^; 1l o:t;', .l It J,*l -b.rr 4 .d-?

rh;- Jtarl (d (sHL AL,l) y" (:d LJ c{i 4AL c,L-J;- si+ (-,) *{L crl.,'cLpr}U
n*ilr ,-bb. l.r -[-r ,5191 e.;t- Alrr g]) .r!.u-: (MUL CL) CL s> AL .tyb (r) , CL +, 18H

jl o:k:-l tr.l -rJ,,,5 lt +"Lr1 c*15-l c(,-.:1ll o:b ,-;3,,.,rrr 1lri, t- J,-r* n djli -l;.11 ..r#tl

tr ldl.-' J Js ci.<- DEBUG jl o:Uil tr J q5.fJ .+5,.1rr*r rr ,ti .r++ e*, j l1 Ai fa-tr-t
,.qL; r:*' J 6&

.*.J .t;5 J1*f 5 oi..r,r--y c;Jl- o:L-, ;rF 6l-ro$jl:y .i,;l ort"r.,l q lJ O-t }-1 a-Er1 .O-V

..t 5u,.U- r-f-l -b.rr tr b c*J L!.i J Jr* rS[oJ.l.lq..t..& 5j r;5
: +tlli.t y; ,gls;,J;;' 61r,..A-? uL..ra *"81. ! o:l: cJL ,..(,. .O-A

..r;Jd-F 18H 6;L FIELDY 
Cb 

lr .sF-, rlj r 50H 63t- FIELDX lL t (DB) ;.-l \ ,a,t c
..t$.+F,g.rls d 6ILFIELDZ lU t(DW) 6:2ll ta'-e o

.J+Jy ,' ;..1 s..- r:4d q c.li .i- lJ ,ri J lis JiL AL .,li *.! FIELDX .rL-;* o

(MUL FIELDY) T"5 vTFIELDY 1: !AL o

.+tJ*FIBLDZ +, t:*lAX 9 +9 ).aV o

.+.1-j s-i ! !iDEBUG jto:l;:.".tlr.r -r;5"fJ..qJ.!*tL +.b.1

.J..ai, J5; q.5 "*J J t;5 J,,:*l f.; Oi -r,.-.fi ,:;-() o:L .r,-y.; jl orh:-l tr tr O-,f ui-r; a.l;r1 .O-q

..r15o.:Lirl o..by c*; 6111 DEBUG.1l .rrf u,.ti, ulpl u|r2! lJ 0i.*oJ ,u:;i:; J....* J;l.r,a

: .!3: r.lt lj ! c....1, -Srl; .rU.;- . y.j o.:l: joUo )l4.rr,Sttr .O-\.

0000 woRDA Dw 0
WORDB DW O

BYTEA DB O

woRDc 3ffl{t
BYTBB DB O



9dr$
\5f,cup.rsT 9 c$g.or crbltus

.bo:lr .r-o.: u"yl ailst, 6)J_r4 rll.y .9 ,rl*-l tl!; oll;;-r e-f*.ll*" g;L eF : i.t"

al.til
o:Li:-l szy ,r^r-2ri,-1S; ,S1,.., d*r- ; e-l or.l ,*)V J-!';l:r.rl2..ir n-o3* ,16la..ri, Jpii ir,-l

: Jj:*. fi a*:.,1b y.;r ,.1-i y-l 6 ,llt*t .J.lts. eli l.; .-,l56Qll b

.;: c.t! r,-:U,.11 o:U:-|.r,-; 3INT I DEC . INC o LEA . XCHNG . MOVD( . MOVSX . MOV

b bc.r-<- t1t-t -r, Ft u.)b 1la-tti ;r;tJ tt;.F ;,-t .ta:l 1:.Jsi)L y-rl;, 
"p*r 

q.r!..:-: srl^r
,J.llu. e,.ri

.t-J.l* Crbf;.u: to3*4a

or.'! .:,, 19i..-a); .rJl t 4580X86 6Lrrfu.1l:r, .rlll- ,5lrr dJr.* c,,!j,r-: ;l ,'*l ,:*J y.; 1r

.sl"f gj) ,:;s +, c.,!,;-: jl ul+ c La.;ut Ja; q .ru.rf l:*J .r-l q fl .,' "'l

: rr r.: g:Ur ,; ..i;:SUB
a-J r J- v-J

* ; t*.b,t*:XADD
.t--,F.FlrINC

,:-)\c r.rjq lrIr:MUL

tl:r5ri-:NEG rl.l;.).c (f.lg::.-a':IDI\
;,i t &rc:SBB ,l"r:")U {g*.'1.-rrj:IMUL

t/q*b..
,_&tr g.t:ADC

ct-J)J) rlrrl g*:ADD
c<1 ,--46:DEC

,:-)b rl.;q ;-ri:DIV

BCD - ASCrr J,r-lf'
g.+ ;l .r- ASCII T*li' :AAA

ff.i,' jl JJASCII ,,'jJa-- 
:aaD

? -r. )l.r- ASCII,-li-' :aaM

bcor c.ip
' 

-b L'1 tf q r:;-:RCL

'I. 
lr .-tt r, ,:;r-:RCR

e l, .,:t-'ROL
'9 Jt

,r-rti )l "r-ASCII ,qa,r*:aeS
g..r;l .r*; .p.r-u -.Lu:DAA
&.:x lt J,r ..re.r.rr ,-Ja;:DAS

c,*! a, gi.;11 .'i,-t;$dft
.* 4J . iti c.i*l:SHL

'9

r:-! r, lti r:.;, t;$flft



AV

(80386+) JLi J) r'.; 4.r s+:SHLD
(80386+)rL j: r:;! ! ,' i: 1:SHRD

(486+) urs| 3 r-,-ti,:CMPXCHG
(586+) 'isL j o---U,:CMPXCHG8B

b.:* c*;:TEST

,:*L L a^15 ct:t' 6tl- :OUT
(80286+) a;*t1 tr:rS 62l; :OUTSn

6,[.a.;l OR :XOR ,;L,NOT:NOT

.J.S r.,- b dL JIF' :LOOPNZ

(80386+)JL! 6rl.- b 4iL JIF:LOOPNEW
(80386+)ir-\*:i je l, .il- 1f; :LOOPNZW

(80286+) a:^ j uy-s,Jt^crqit u,o ,iil.:y :POPA

(80286 + ) 4 t'+.*,St".rtj r; ;-r..itjS :PUSIIA

,rn.l g*1JI 9 $3a* r!lIJJL/..l

,'*.tt q ,:;r- :ROR

* \ 6:* ''.;r'i;${f

orls Jtiil
:'-. au j L Jlal :MOVZX 4:+ cJ.K.- c.,U .grl.r5rL:LSS orl: c;J1- .)U 6JU<JL:LDS

a:-i, o-;! :STOS o.:l.r Jt&:l :MOV j? ,-rrti 6J|J<JL:LEA
&yL:XCHG .j-:J JUrl :MOVS GVI d,S-.rL; 6rl.rfrL:LES

r*j:XI-AT s*),r rrj L JU::l :MOVSX ,:J,2 6,21j32\:LODS

p-,* .:Ll-.c

& 6trr ,j'l"ili5.-(,-:STC AI{ rJ fi',J or.;i:LAHF & S" cl:f J!:CLC
.:aa .-,/ r5 Jiil.rf d,-:STD .:-*l jl ,,qy ;*ilry:PUPF q- f',/ cr.rr5d!:CLD

d, fqr* 1r ,:*ljicf- :STI 4 Cssy b6rl i.:*iU3:PUSHF +iij fij .Jrt'd!:CLI
b1r-,.ratrAII or.r-!:SAHF & 5",*:,:CMC

dr? / ,St't,t
c.rL ! n-Ktl:r5:;l;:tN

(80286+) .u-i1 cl:r5 :.113 :INSn

;Lr OR :OR
,.;Lr. ot"tr

;t-AND:Al.[D

dL
d!: Jr.3* tr 4iL,rlF:LOOP

rr.t*i 6;Lu b dLrlF:LOOPE
dfi,'". b l.il- JIF:LOOPZ

cr$; 6;t- L' 4iL JIF:LOOPNE

fu3ttaJ-J
Halt cJL rtr.f :113:HLT

.lSr.rf ,p:LoCK
.J-r 6*:NOf ;J:ESC

JUJI ,:JL 2s SJ,;14' r.l:1.:.r$:WAIT

**r-b
(80386+) c+t,iq :BSR/BSF

(80386 + ) cr c.*i :BT/BTC/BTR/BTS

a-1G,:CMP

Lo'r-:i1 r*'-li" :CMPSN

li,i.,, tJtL.e
d-* jl 4.J5!i-jl:y:POP

4:+ J 4^l5i,,rlj5:PUSH



AAs,.rn d[atj*+.ls slf4l Ot{i, g4Ji.-ut

c.sl Jiv L'.,1r*:REPZ

c^-+,JJt- ['J|r*:REPNE

4 -p l: llrfs:REPNZ
d.!J o:,.l#:SCA'S
4:iJ oJit!:STOS

rllJ! r1,t3 
'W 

fl r"t:JNC
c.-{ dJL-Jl.r.u:JNE
c*!i -Sti ft.r:y:JNG

c--* d.rL- L- -6:1. ft ,-it
*^-d tq-f Jl ,"r:JNL

c^-* ,s.rL- \ *f "St riy:JNLE
rlls r;r-J i.:-* fl rr:":JNO
:;t.$ .:37.1 b)lt -Sl.r:,r:JNP

:1ls ,i.)tc rft ;r:fNS
4 -FJl.'j:JNZ
.:.,lS;r.,r- ft ;":lO

,:-l rri b)li -Sl r"y:JP
.' *'l 6.lj b)ti -51./, :JPE

c-l 1i ,Jjli Jl ,-irl:JPO
r.rb .:-Y.c Jt ;t :fS

cut iP it;$JZ

.glei.l-; o$-e
r.i.i1 r--,ti":CMPS

*-:r ,g.rl.rf.r!:LODS
r.:-!J JU:il :MOVS

e.:-i1 .;lrS.t:REP
*: .l 6jt- b llrt':REPE

(& j) 
'';e

ls-* 9:to 1r coi3:INTO

e-l ;-:.i ft;tU'
,-:.-l 631- t ;.+ -51 ,"y :JAE

:JNGE ,>-t;3 ft r"r:JB
c,*l 6.et- L- i,5 -5l r,y :JBB

:.2b:.1>.1 Jd fl r.:y:JC

?t p.CX ft 
")'":JCXZc-t6jl- fl jtttJB

,t-t $tif t ;r:fC
e*4 F-tifldiJP :JGE

ut F.f fl .ir:JL
rr-l ,5-5t.- t- j<"t'f| .r:,r :JLE

c*-J ;-::.t rft ;t :rNa

c--* glt- t- ;-:* Jl ./r, :JNAE

4 ;-S ft r-ir+ :JNB

c^-* glL- L-;.5 -st./r :JNBE

(!/ or*) ,-i*
fi S,- jtitt:CALL

o-niX:INT

riil ll c-:f;L :IRET

L,,!-.t+
+-5 o, c,.L . b.r,; :CBW. -.9- .

*-5;: a, ...5,-1, +' :CWD

lrr i,;+ .py:JMP
c-3;t:RET

.13r ., c-:f;! I &.t,"..t c-l;t:RETN/RETF

(80386+) r^l5rl{? r +.51:.fr+:CWQ
(3(1336+) a:iL- r*3,,u15;r t +.5;r.!,-.tr, :CWDE

c,bjrr 614;U;Lc

Jr r.tjJlrj sj,L.e r, ,5;$ RET [- CtC .tiU .r!.:-,r ,;y rr:+l 1;-r ci- 6lr' o:l: gr "]t" t4
.r,.! 6,'*.1 6lorl: gi;tr si-r r.:;b .:.p:j sj.r;.r,il 'Jj.rb s;Lr.9r L- ti. ol21*r t& ^<Jt-
srLr .qtr; r.,,,., .r$-r L-'t Ci, o:b 'rJL,r' o:lr (a'LiL.1'r f1rfi 4.1l) ,"rri L- U-i\) 5J-: J*

: g-l o.t*i -5! l+:,.1 .)).;.rir) JS-: .ri ,";l:ra .r,-! ;3i>l .5|'JiiL L 6lo:ls L'i' JJI

tleblc:l | .rt*t-r | \ $.1l., 1Y luj,L.r

tSAt-".t t1 o:lr,rr.t-lriJ JjJ-e 6rlrf r.i[' ,J"& +-l+ Jl-



Aq cj., !,r.ri, {tri- {3lJ!Id

,llri rgbuj,b
Jr.:rl J<#c.rLi.1.9i,rqr:-rl.l ..rjt,r:xYYL-\t.I,Slr.rtijl "i-.f ;bslr;.r..rti'Li otlely.

.:.rL..r or;:4y.j ,JkJLL *Srjdb ,tS tlt J) J^ ! 'srl^'e ;6'j: ''l;J-r ../ll
WORDA DW 'I ; +-KcS,. -i,-yU

couNr 
:.1
ADD

MOV

WORDA DW O

BYrEA 
:.1
MOV BXWORDA

ADD 
"Y61qDLMov cXDs:[3880H]

INC BYTE PTR [1B0H]

MOv DXWORDA ; Jntl-e gJ;l .2r.rU
MOV WORDAO( ; S;Lr i...aJ) J, sl+
MOV ED)qEBX ; JuJ.r;r;: crti

.u:*l .rt*L-c er U-i6-,-r:11.$ diiL +,-*.id.bot+;, ortr oijl:i <.1 . :t

,!.Dq.gbs3J..r

,J..a.i)t JlJt cf-- sl;; s3l.c ;i.lt) ..:-l c.',lLa c{ L. c'.rb :l.ra" 63l- s}..-e ;-1r J,ai)t .pi 2:

.rr..$1r&it-.'""!tct-t.rl.,.ici-c*l ,rfu.l tSgi-* 11 ':lrJ;J'JJILIJJJI 2tl&Ji('$t1
I r.:-l c.r.i or.1ji..,lU" J+ lq.i-l

? ; +.sci- i.y;

BX,?s ; BX Lt Y0 li e.-
crcuNT,s0 ; coUNT q 0. JUll

.J.j,ts. ei j ;-:o cr$ra t{ lJ J,iA s}^r 6.t4 6t'rcrin jl ui.

tr-').r.S.r Lf.r crl+! 4 q.SF., J S,-/ [gr.-LiU ....J. * - ttfr:#:jr:
.(.r-:lr.f CMPS J MOVS +J! .liiL fi:- c,"Jri .r.i/.r j.r y' J:-r)s. ';Lal 6;12i,-:

.r:.-l o't*i orr3i;1U, J+ t !.1 ;r r.!l ..Li|- 1r Lro:l: ,,r.t-.,si elt ,-f l rJ.'q ci'fu 'rU'DS 
gLi

uJ5d,. -i.,.Jr,;
c+tr "i..+F
AX .1r WoRDA ,S.rt-rf.,tr

BYTEAU DLeq
38B0H !a*il 2: +LiL 1.l5JtiJl
:11:;lj 1B0H \!il 2r drr-lr gLlyl

.i-) ..r-l oJ-i o:ti:-l ur:-l rLiL C LL.JIJ ;a A ,StlJfl2i ga;U irl.r4 e-,.1r5;l;l lP: 3': 2'r

. MOV CX,38B0H JSJ i,,/-l 1 i:, ..-.1r5 ii- .(rl.r :;; DS ,,rri U :8BOH F utS, rr;to lhie

1B0H JK, c.,1b 1: eliL .*-! Jb, .r-fi'rf.ay Jt U-l ,P.rll.c,' 1- r1l.: ':JY: J-4i)t JlJi' 'J. J
d;it-;l U-" M.5.,- J [180H] sjl^-e <1.6 .G--.c:J; DS ,.rri t'l cllS, .::t'o) r^'u' d5-liil !

. .rg5 -i,-F I l, JJL L- .l;l: 6!=l BYTE PTR nr rr.;l: cJYs

'. SC)-r 1,.-r lrLr .i. 1: e*il 
"rrti.i. 

$t, CODETBL ;L ! orl: ta"c 5'- 'y; 6ty'l:' 1:

@DETBL DB DUP (?) ; t.,:--tr jl Jl.h .i. *i.1

"ov 
cLcoDErBL [3] ; @DETBL.if .'rt .fJ

MOV CI.@DE13L +3 ; .rtL.c,.rLr



saln {tLot34+.|5 s{ry| Olij, s4it 4.Ut

tr+;) ..tl.f o:tii-l CODETBL ,*.1-r O*,tkt t cll+*: 6t, 6rlj5cLi ,-pLt ui--;t MOV ;J-51

,l MOYl_.:-.: osJ, .(:3,- .r-rlr; c.lt-r Al-,lr; CODETBL [3] lJ.,-*.1 *-lr ,/_ll CODBTBL[0]

.J5,rr orll'.,1 ,.,ib rrLa rqql 15h (+)'(Le

,rliit n**, rp db.urLe
.dlSr sJl-d,rr.r-2ri tsll.il+6,5t^"*L,U ca;6r:-l cl.r:-:g cfr*,J: gJz- -* uourr/
pl:1r +J.iii-"-^ BX J DI u SI . BP s-*e orti.:-l l;li. ,ll ,Sll. d.'V-li .ra:.r. dll lJ s-fu
6Lrorlr ,;filsa 6lt DS .rli ISI J DI . BX,5b.rLj .t;ye o:Lo:-.| ,glljiJl$ fJo ci- rllyl *-3t'
.bbzl 1r SS:BP .fSJ t SS .rt-i L BP .rLt ..r-r.:-r tL'rt .;: DS:SI 1DS:DI ; DS:BX .[.i e, o.:1.: €,j-fu

fior./ et-i liupl* t*; t-rr-.[r1 fi ;tt;t;.p1 Yf J.ai .1r 15r-:" 6l-rorl: ,9.115:-: 6l; re-l
.fr^r..f ;la"l l.r ttS a-l

rrlr; .rt.! 11 

"t-X tlra. 4 dJl- .ll+ ;y.1: . .r-ilr p * 
"r"rri "<,. 63L s/.r ./.ll .rr.l

,l nr:i,5--.5,1 Wr.)t+ 4 q Jj.;l^.c.rJ-rl ..r-)li P * r..,ri.<,- 61L srl^r rrjr.r:!3 r.:jr

BX , MOV ,.)sl ,r; Jh, 1: ,-i-l DI .rl..i 1r o:U:-l 6ly rLiL ,,.l.ti 6 .u-f a ,J,e-l 4, [DI] .ru:t f.il-
4S4!nL c.-,*iy 1.: BX ,,1si.11 o.:Uil L MOV ;3-t: ..r5,r, .r,r:1l.ri, DATAVAL crtS, .r.;t-- .rtri 1r b

: .:JL ;,.1 1r r:jLrr or;': ,n-...rS.r, olL:l t-li r.,

; c1!.i- A-;

"ou 
BXoFFSET DATAVAL ; tFe ,SjJ,*.- il lr gx

MOV [BXl,2s ; DATAVAL q Y0 JUJI

6rlj5,:l-:; .rrr-1li t5!1 orU:-l .-a ,fl .c*l MOV DATAVAL,25 ts:jS S .t;;t MOV JJid, J) i,,il;t-
: S.f JU:! DATAVAL ;t r,r c*lr f c*^iy \1.) -rv r5.r+;j-) .4 j?,k

MOV [BX+21,0 ; DATAVAL +2 u je Jli-:'l

BX Jil, ,s"2:i *- u [BX+DI] Jf.:, ,J! . .r$:Ji p *.rrri 4 1: ! t-r.:t{ +tj../ L:
,.r-lr..r DI 

"f-l: ,,.;ri 
o.l\

gt -l ffu y $Jil:r' 3 r:-t ,qar-r/ srLr ,*-rSI [-DI . BX , BP c.rl-.i L e--;r5d.C.-j
P *61n131^r ;t f-t )l:..rq Li-l 1: ,tSu,, tJwt clt(. .rllc 

"rrri.l,. 
.lu:L .1L,. .r[-y* ! +.by

ADD CI.[BX] ; DS:BX =.U,9L-e;y.lr i r:-l o.t-i orl3i

MOV BYTEPTR [DIl,25 ; DS:DI = s./-s c/ll
ADD lBPl,CL ; SS: BP = lrL-c;,Jjl

J.?j MOV 1.ri*r .J5.rr orl;',,.1 s*Ls ,Sl:t,Si* J*l;t- r"1.ri 4;l .f.l_, Ot .rrrJ cSjL i:..*jb
DI .rt1j;- t 4SDATAB jl ,itt 1r't4i, ..r.:.fr" F:! (,r+1, f . Jl-rt cl1) DATAB I b BL .rty-

1.

DATAVAL DB 50

DATATAB DB 40DUP(?) ; Jl-tt -L-.f :,-:-l o.t-.} Oa;^,
Mov DATATAB [DI],BL ; J..r.rt q BL JU:jl

.:ti .r.r.t {: .*-;t ,A; -e li 5! ,r-lri l-;f-:;t>"&l .dJn ,JtrFijl.r g 803861s ,grtjSOU;
jt+".rr! o'r-i -rJy boLi;l ,r.<1 cr!3:- ti t+r" (rr t t, Y 1\)1lra- 91J.a.i.3 ,.:*il 5--tg.9,e

/ MOV EBXIECX*2+ESP+41 1..i: J[, 6111 .sl>4
.-t*)! (ESP oJ){1 f ) crL;;- .J\ (ECX ./ri I) .rL-j:- J.U .,S.r5s. J'a:- BBX ! b dJlJt



1\ .r5o g*JJ (lllJJlr.J

MOV d.llJJbJ

uaj: .t:;54 (.Jt) #-" JdJ^r'#Jl ,,.r:i t f1 1.y'-r 1s4ss .yfi L-i; oti 
1L..;l 

o:l: (MOV .rf;*:)
t;;lig 3:9).-u.3! ,F- +! ojlsl 1.: tSA Qzt c.rl.j L- aliiL n +5,r,-bsrL-c .Jut-t.l" J+# .l;* rL-j

..*,1 ;;; MOV 1j;-: ,rl5+b .(r-i[ 6h^JSj: 3.: y' ec+l53-: r-o . .:.-!

[Labetl I MOV I register/memory,register/memory/immediate

: r:*l o.!-! o:f:;j o:l: ,,al:-o ,>-l o,l) or.si h'.;*MOV ot! u)t; .rl*L"-c;l J1':,2ta3 Li-l 1:

BYTBFLD DB ? ; c4! li-;-r,.;
WORDFLD DW t ;u15c{.-r,-y.;

trt:i d$:il .\
-rti q crlj

8' .>l..i c .>tr-

-;;-' - +LiL *, .tt;'
l'-

i. , i-*tiL o,..rt.i
f - J-

,l*tn Ju:;l .Y

,-,1+ a.r J-..i\
r*:#-.tiLc,F){1
i'*-i - rliiL*, !-.i)t

l-' J' 'e

e3;-.,t {hib JU:il .ft-
-itu -.rl..i ., +AiL
f-

.i. -j-.rL,.in,r.LiL
l'- J-

cJ.<- '.}trj Ju:jl .f
.rl.j a, c,.:.e .rL!

MOV EDXECX

MOV DS,BX

MOV BYTEFLD,DH

MOv [Drl,BX

MOV CX40

MOV BYTEFLD,4O

MOv WORDFLDIBXI,4O

MOV CII,BYTEFLD

MOV CXWORDFLD[BXI

MOV CIqDS

MOV WORDFLD,DS oliiL +, c;^K- c,,l-.t

a.^153: c-{ (MOV CX,WORDFLD) -^15.i- (MOV CH,BYTEFLD) ,--lr ci. .rU .i. + bli,-t

Jur;l lu, ,t.slKu.;b .r.: rji +jcrLi ')l ,,Pr1 -L,ai srL.c 'ry; #; (MOv ECX,DWORDFLD)

r.;ls ,gr.iL' CL nCH C c"-ti .i-
c;1* .rt .i 1 .c.r3(- -t{ c ,F;t* .(J,.rq-.r rtl+ ! J,-l) 4tril- ! *Jiil- ro- r*; MOV .r$-r ;l

.r.11.: jt+.1rr-: .i.;l ;-* .r$-.o ir,-l ll+l .r-r!"f c.;JL crl,' a,

istf I S cJtillo!3r:.,r
J: +^JJ,q4^5J,--lr ar,!-q JL oJ:-:L.j-.il);L--{.;lsl L.ai. lit*,-t MOV c.'1.;3-:,5ly

uKL- c+! cK,- .,11 o:b JU:;l (,lrf-l J JUJI) MOVZ( J MOVSX o\P' L'l rriL, -r 80386 ,5brfu;|.:y

: ,:-l ;43 MOVZ>( J MOVSX ,JlJ ,rls+tj .r;*"' ll+l d-l, .J.ai. +-JJi.,: t- c.15.<, l irr"

flabel:l I MoVSXA,IOVZX I register/nemery,register/memory/immediate

JSu. Ji;' *^.l5ir ! r.lJ,5i 4, b Ll5! c.i! 4 ,l-*rJ orti.i-l ;[i)\-o.tl.-t- ItV t7l-t MOVSX

.6C -,1\ J4i"t-Slrc.*r r-,2 (! (it,.".-r d-J,..,*1 g*) rz.r)b qC Lt.,



s..i3 dLoJt*+.iJ s+dl Oqj, rr4ii.-u'
tai.i)S 3:1i.^lt.i- 4, lJ 4^lJ.l,- tr.+! 4 ,ly',J o.:|.c,:-l c.-"}-e dJ+ tJ)re t-t6,Sl:t MO]y'ZJ{

4-15,5? a, l1 10110000 dJL .--li ci- , Jl.l .ll.*r .-t;S"f y l) Lai- ,*z c-^- j..a 9* ! -r ,JtS,r^ Jib
.:.,11: ,r(:- )yt a 9 J.ei. Jr 4# .J:.Ss. F:b

MOVSX CX10110000B ;CX=1111111110110000
MOVZ( CX,10110m0B ;CX=fiX[000010110000

I r:*l oJ-l o.tr;iMOVZ>< JMOVSX ,)li: .l ;l -6-, Jl.l .ru.; Li.l 1.:

25 ; ,i--tl
40 ; o.K
160 ; +.5_9:

MOVSX CXBYTE1 ; ,*15."t g,-lt

MOVA( WORDI,BH ; ..-15...t.:,-tl

MOVSX EBXWORDI ; ,..51: o1 o-15

MOVA( DWORDI,CX ; r^151: o e-K

.:11.: y.,r: .:tJ.la ti L .-], trlJ";.ll.r.:r)\.c 6borl: \f J A ;Fi

.!"1* (.9b.$JJ.ae
: r:*l oli orrji,-f-i>1, lrl,c ci- y-j Jk t:

vov 4[o24sH

*88 +i,c.-l 884502 )pt,-f_l 6,11 t.ai^ -tS.:! *.t,.},/ J.i:!AX e,0245H llr;,;.r:g: rr-l 1.:

e"-l-.i ....ii a- A502H) c^-l zlri. 6JL dJ,.t .:.-tr -1, ; r:-l AX .rt{ C ,F)\1 ;l$, cl,- Jl,i.r:l .r*.
c4U 4 .u;I^-c ;r.9: J *tiL +J, t .)l+ .iuJt-r;J3l .l1l: .!31^r j: rrlz3;-r )l E.(.1-l ,,35-

',:-l l,-i\
q .Ji &..r1 3 o:l: .iie 1: gi.:& c..tU 4 .4r-' + \ 6J et r"rl:t Jgi)t rJ^r d,- jl o:l-.i.|

: Jtu rllyl r:-!l: .r,rl.r; .lvlOV .lrLr,-<,- dlJ,
; e^I561,.:,+AMTc +J^J : o.tl, ,:;-3L

; Ax oAMTc JL&:l :Js\}j-fu

J,-i! .5tr+13
I r:-l or"i ,trj -,;-,.!alA c,rb 1l Jtl,.r.- tail 1:

(-,s.r .Jr.s 0148H c, 5..ri ;*-r Jlt|i' flti
(.r-i .r-rlr; .F.r{ otlsH 4, 45) 101001000 B i .rr-j:J:

,-t-\.gtolsLc Jr!
.r--1 ,4-b dbJl-:- J) .{l*; jJt-' JUJ,I , uJ-rl L or: -;"-* J-*;l .'ulg; ,-|*.ar\ *.rf: .i- JJL

: c.-l c."-1 ,4 ldiAt .rl+ 4L.l) rri-*l .:"-1, t ;p>t'. srLr
MOV CI"0245H ; .:-l J.|i-b ,1.;\ Jp

1Y

BYTE1 DB

WORD1 DW

DWORD1 DD

o*" 31 02rsH

MOV AXAMTC



qr ,r-O.l 9*1.1i , '<*rr+d Crl1!.idJ

: JK"i J,-l q .tr! -&-' "|^";11.[-.,5"!'4!)L 
$]-t Jl t'l

' eDo cx48H; ;* J*
6jaJ-:;1ry .t)L't,F! 4800H JS- C .lu.ai, .r5 1: 1 rrr:,rr rr-j ex[ t C b ,Fa r]]^'e I*l

: i\:, "r,.nr,r, ll+l i l, (6[.J51:) ,-i.q f ,-1.-r\ 6Lrlrlr .'r- j 80386

MOV 8CX12345678H ; rJf .e: Jt-iil

TITLE

FLDX
FLDY
.386

MAIN

I"lAIN

page 60,I32
io6rMrqeo (exe) Example of immediate operands
. MODEL SMAIJL
.STACK 64 ;Define stack
.DATA ;Define daEa segrnent
DB 150
DW 300

. CODE
PROC FAR
MOV I\X, @daLa
MOV DS,AX
MOV CX,325
ADD CX,15O
MOV EDX, O

ADD DX,2OH
SUB PLDX,25O
MOV FLDY,4OH
MOV AX,4C00H
INT 2IH
ENDP
END MAIN

;Set address of daEa
; segment in DS

;Move immediate
;Add immediate
;Move immediat.e (80386+)

.;Add immediate (hex)
;subtract. immediace
;Move immediate
;End processing

J.ei')". Sfrs)-r 1\ cr\h-\ \- \ $J

jl+, lJ J-r\ .tu./.-e *5r::-..r Gl:yt.;l o, y-l efJ*iUu,SUB J ADD ' MOV jl sil'Ct' t-\ JK''

t-80386 f-.11lsy.i-qlJ..r-r.r.rr'!*l r,!EDX.rt .i+1t-.11 oa5':J)t':''386 o$jby,r:e'r':l:.ra

1 15 6'r'| : "''-'il.':,:f :'::::f ;:[ .-.l f;i- i,ff '';]i;
XCfIQ .13:-r

cc.1^lJrci-.11 o:l:,-f-...rrt'r,tJil ;.+djr"Ll t.tl.rr.;l+;l !orbJtill .11 .5rl'-rgXC}IGlS'-r
: ,:-l ;4; XCHG 2y-r .,'tJ+B .SC 4l+ 12 oit Tab l: XCHG '.rl 1i-: c.t^lt

rcgirter/mcmory,rcgirter/uemory

r:*l o.t-i orr1i,,1l.l 1r l-i.l 2r .crl ^liiL I .rli .i- iH J sti 2r orl: .r'irj,r; .!'Li ' .:- XCHG ':$'r
WORDQ DW 'l ; +-15' ;rr.;

XCHG CI.BH ; rrtj;r c.'L-2:* ,ra'-g
xcHo OqWORDQ ; .liib 1eLi.rL..,:-,.p,y;

LDA -ljlr
: r:*l ;;-a LEA 1..:-: ,,'l5 +U .r:-l .r-L c-, il d..r:i .i. tr .:l.l ,r.r.: llli' .5lr' LEA 1,1-r

flabc]l I LEA I regisrcr,mcmory

d,,rri6Juldt-:i.g!sI 1Di;BX.rl'..i;rc-il ci-.r', ,l'ri'egt'EAglt 43'*tt\i"'lrJf ti-



s/.eJ dl|.1ltJ*+.1s crLl-t Olij , sr*f5J 4-U.1r1

.r;*l o$ o.r11l Jt! 4 t'1..il J) .r.-i rAl,; ;tdl -:15;r,t r, 6..- .t *LiL- .1:

DATATBL DB zsDup(?) ; J.l.h.i-.+f
BYTEFLD DB ?

L; BXDATATBL ; ,:*il ,,1:i,g.rr.rf-,!
Mov BYTEFLD,IDq ; DATABL jt c"-L #.rt JUtt

J Se.tJj ,si.b_f ar*-:t Jtd'. $!d OFFSET,.(Lr L, MOV 1..ir .LEA r,L:, .:t*L.n ci-
MOV BT(OFFSET DATATBL ; .:-il ,,2ri.Jtf.rtJ! ir,i,losl;. .1 O.-

DDC: INC o!j,:."r
..u".:!..r {Lit c..iJ. J crLl,'.il .r-11 ci. .r!;* ,.,blSl ui^lyl ,g)a. lf l jt*r .DEC j INC

[rbcll I INC/DEC I rcgirtcr/mcnory
..:-l ;;3DEC JINC .-,l5.:JE

l. ;"- lt ZF J SF . OF 6bg3-l .r$-r .qi r, r:- ..!Jb srl.r cf,. lni DBC .1 INC r5.q;Se;;

qF

.S.i,l i c'*L L-, );e ,jt- 6,1r, 
'*-) 

ott*:1r +5..r,.L;,r. .(,-

page G0, 132
TITLE A06MOVE (EXE) Extended move operations

.MODEL SMALL

. STACK 54
;-----

. DATA
HEADG1 DB ,Int.erTech,
l{EADc2 DB ,Lasercorp:,,S,
i-----

. CODE
AIOMAIN PROC FAR

MOV AX,OdaEa
MOV DS,AX
MOV ES,AX

MOV CX,09
LEA SI, HEADG1
LEA DI, HEADG2

A20:
MOV AL, [SII
MOV [Dr],At
INC SI
INC DI
DEC CX
JNZ A2O

MOV AH. O9H
LEA DX, HEA.DG2
INT 21H

MOV AX,4C00H
INT 21H

AIOI4AIN ENDP
END A1OMAIN

; Inifialize segment.
; regiBEers

;Initialize to move 9 chars
, Initial-ize addreee of HEADGI
; and I{EADG2

;Get charact.er from I{EADGI,
; move it Eo !{EADG2
; fncr next char in I{EADGI
;Incr next pos'n in HEADGI2
;Decrement. count. for loop
;Count, not zero? Yes, J,oop
; Finiehed
,Regueat dieplay
; Of TIEADG

;End proceseing

d\. rrj.\E;\ o\)-a \-\ .F

. r;iL_ er..,j Jliijl clll.t
#:- c,t{ 4 C or.! *i,.r- +liiL;l ! bo:b -r!S,r. J"iL.rli 4 q lJ J-iI 6Lro:l: lruby.lait L.

.:rYL sr 1r .Jl5,rr ,G-,5r"i-r q tr.rt{,51 -,t-9-. J.u.Ss. Jr:L &iL q b sl+ rrL-;;a.-r5r"



qA ,r.r g*1J 9 s$5aa C,lJl'Idr.l

)l S-&t q3U t't-*ar- .!iL e5-U .i-;l ! l-ao.:I.: ;!L.e € J tt-,-/ JJJtu c-!-L ;r U- .i- a, o;1.: Ji-t

f.-: ,;t::.rl'6a ry)'i S"t;r;- c.iq Y jl *511 .,,taorb Jlit:l ;;-Sr d:+ J,-l .l5; #:! 4til-
.:.;l: y.,r: 5 t4i lf ,!.i *5c*l 6l'e"!1 o!,.:-: jl o:Li:-l

.c.-l HEADG2 J HEADG1 dlJ:, L or.i .4F .,r! 1 rli 3: g;1L o:1.: cr-<-.t-Y JS-": coti.,; rr
I HEADG2 o HEADG1 .r!3:* Jlli;l c.Ly -i.t-r

HEADG:1 I
I

HEADG:2 I

xt,S.iL n Ly ;-l .c'*l ;l;:1.5* oTLMOV iPr 4 )l i;*,r:11: J;t g'-! q t^J:i;'-l rfuL;l ;l
: r:.-l "rr-"r-7 +;(J

,r-r: .;lri, (rl+ :, r" JJt) I Lr b CX c;t i +.[y JIEADG2 t HEADG1 l-y a.. dLr" Jt.i;.:l tb y

o-, HEADG1 c^*il .r,J)iLEA )-dg.t ,..r"-L;,r- o:li:-l dJli<dl-ji.JlJDI -eSI ,5La.rLi :l s tSLl

: J:Su" ei8:\ Ji: i',r-l t DI j SI 2: ! HEADG2

LEA sI,HEADcl ; g;lac*il nrti 6113\
LEA DI.HEADG2 ; HEADG2 3 HEADG1

r5,r" Ji:! HEADG2 ;l c.-! ;.Jjl n ! HEADG1 ;l ,;--! ;,,J31 DI J SI ,l-r.rLi ,.,2si jl orl-a-l L c"l;y

.r f,3 1.: c*i I o,.) ti ;1., 

:' 
U .r! j;-: a5.:- l r,- I *, 

J?";; i :H;i: :Y]::j
MOV AI"ISII

)r-t Jc*l AL .:,t 3 *1 o.t^i LLtl ..1! JUrf .,s! (HEADGI +0) SI 1.: c*il 
"rrti 

;l o:li,:.-l .r:- a'

MOV IDII,AL

.er ;-l n-[r- .,-...1 (HEADG2 +0) DI t-r; ,.r-i 
1L.11 

c,*il ,,.,:i c AL i)t{ .:!.;* Jti:;l ,r- 4J

19;-.:.1,-11 ol4:;l 1r..:21.:1lr.ialir:d,-*rqFtttil GlJl1"-fi-i.,.r5"r" tt$*t-r'1 !MOVlj-:
.(e-4 *- 6 irrr: d,i)JNZ ''''.lo:lri e'i ltdi;Jb atJ;.fu' "l;z''l tbF .)x

tt * .-'xDE ;":^^.r .$r./ ,r!^15"t- lJ CX . DEC J o:b ,5-l;il F- t, pf J SI ' INC )J:'t Jt

JNZ 3 .:21: :3,73,s!ljJl;:;r ,strr;:- .4 -F J.V -Sl.:11'' "rK:-" 
CX J*L q 6 Scs 5q [, f1J-'*

4-1 dJ-.f MOV ..r.-:lo.r--i .:;;il .ri- DI J SI J* I .ttf ,-tl/ MOV .r!4-r JIF s.€- A20 w,.; e'

tJ F|JLSq i-a L- d.-f l+ +-,1:l ..flt dr-^ 4-r alJ- 'J.Ss. p'-.1 HEADG2+1'J HEADG1+1

.y-l .:;l:;F .rjlr,r; tjk;l .r: HEADG2 .:r[-;:*. d--Lj ,JlJr lt ilt-*t +.[, .s; rF:' HEADG2+8

: Ii-l o+? ;.1) -rL.r-,

,:-L; 6L;l.;, 6lJ AH .rt-j r,09H cb "r', 
rl$' (\

.DX 1r HEADG2 62J,r,or;lr;. (Y

rtrr),rr .Ji! .$ ,lL-! .-In b ,r].r;Ui HnenCZ;l ,:"-! ;J3l ! tL *t:)]s'':;#:''.r1 
tt

+ilr; c.*l ;5- ..:.;l: y 1r j"|S.r$lt tr tt .:tLr J,-l C J'^r, 'sr"f ' ;,-".; HEADG2.ll -t- r^'r a'5

,* 6ss-lxbq..rJo:li:-l Ji 6;46lyDEBUG )lx't +-1.j "&l J J.*l j:lt.e! c"by;"| '*iL
."1;5o.:tiri-l HEADG2.rl;y,'cl.t.r 6fr1 D DS :0;l (JNZ Clfl i 4,-e-r*).#qi IP; trel-'i

nl
I ,1,

as

ertech,tttl,l.l
ercrop



e.3,.t dl.t,+i.l5 sLtdl Oqj f .,d{!i 4.UJt

INT ol-;-e;."s

u"2ti ;*;,JlJ d*! +[iL .1: l: tiil Ctbl Jl4 s Jl-r fi .r:rbt INT lrir cl,- .!al .tLj t,
\ Lrt ; ,JlQ-l ,-fV ,F b ,-t'.r Llii,BIOS U- DOS *, ol*Lr ,+..ru5,r, .r,Lr-.: G-1t't" ,; s.t

a-oi3 .r-ar.re '141 
\ ,f sf L- ,Jr-r.rl ot t-r J,tS J-!, {.atJ a,-$l .ttf 

's , ,},)l:t.r-r* ltii oj- ,-"ty

IN.T JJ.U:, cr{ .rtl:;t* ,.li q c^51t ,iui,-.rezr,-pS; 2r 3 +-Uy.1l glf ds+-,:.6-1 .r$--e ,S:- &- y
:.t:f,r, ;[..e;r;;

G-r.,t db t n.:+ f '.2*l,1lril).s.;ljS.r" 4,ss.t -rl.t 6r.:L-;* .
.S.f Jt, l2 6,;lylt-;- d, ,r-,rl .l "oi.l g-,.r* O

.:11j5,r, rii",, d-l.r.rr b CS e,ti a

.(r:*l ,g"r- a,"2:i g;1L) :11j5.r. * Clsz: ! 19ir f ,rt:l a

.rl fta.l ;jY.r$-.e b r-#.f .* .
t# J ttl>,-/J o:A, ,Sss;l l, taol-l +5 ur.;l: (o.rij ,t c^S;t) IRET 6,- u#'-rJ .d6j c<, ,t r:*f;t ,5ty

.:;y INT;l .r- llali)t J.,:-) q b ,F"r
Sg ;S ztj".q ,4 i-r q r"-l.i lJ qi .tf 

't ;t+t .(:il-;t rJ,Lr ,r-: JSi ,gLrr.:.1b, .<+t+i;f
.:_i,l o.rUil g-.,a INT .r$-r ,JlJ "S.r.r! 

."{ ,g.tt jl ljY !":-}lr}; ;jtj5.rt Lr ,gt,

o.rb.gb,r,.;:i 3sl: -;$
c Jul ;lzi gil.rr.e ci- )l l^o")ti f l.srl: (j5) &. \? o:l: ot5.;j3.<,- 80286 J 8086 <+r+i -ir

.r.iL 63A7H +"5,5;L- 0013H J 0012H .- il ^Sl-r-(, .L-; trl.r .,iL .S.f ,F igr +tr
:"r-cLr.,:i.{J).*lJfl Ll ..'r:Ss...rrli-rrLiLlri.+t-,c-l 0012H,-,il tr*5f, ;pl-f+-Kf-l;fs,

0012 0013 .0014 0015 : c*il
.1 o.:.p; 

"r,1";-,: 
:11: llri fi)13H J 0012H 1 6,r,-Lrc.'-L .llal tr.: lla"l .r1[-r jr qL fi;1)1 .cJL ,,1 .1.:

ri 4tr*l.t t $e uLr-: b 0015H J0014H ,Sl^c--! fi- .r.l5s.-J.t!AL .:l+^ C b (63) fi)13H c.:L

..: "lA763H 61L AX JL .-r.5"r , F:! AH .rL! + :11: -,tf (aO 0014H

:y L- .'* l C) e:ti nS+l+! J .q3r;lqil ,-V ,-r--j-br1 ,-p l. 6.;j .5Lrc.t^r3r gfir nSc-.-* .-s;f+

;fe )| g^,. \#i q A-!rQ S.r efu c,t.5'r, rLiL;t t, a..Scf--.fut jt trh.rr!-r.r$.-c
,,lss -r,l.t '$ [:l rW U"-S )l]..yLl ,,-l y .9 $1b .r:s YY o:l.r .6Jit.{ .r* 3 80386 6!fJ;l:ra
2lt .r+ 1486 S;il>r,5:5,'rJo) ,t;54 ^:c j (6luJ51r .r"rri 4) .r*it F-i; .JrU rt+t y 6 g2ri

(.ri.r \-it).iFtr! )t,s:.t -t eit ,yf
.Jl.l ,sl-l ..r.l5orli;'l )y rsttt, *v ;pf:lt 6t 1 EVEN ti ALIGN 6t-ro.rijl.ry !+ jl '*lj{r, l-*:

f; .-urrr .llri 6la-153.: 6-. y l ALIGN 4 J .t-nrrr .rll ^.JS )t'.i. ,J-l.r J, EVEN t ALIGN 2 
f-a

.rsrr. F!; U * 
"i 

L +'r.r. -#tLJ;#1.^ .r5,r" F!.; )t 6. t J\ -*.f- u"rri J.*t
! borlr +lj,J t^-i .r'i,r. jti\.i|,flrq )-r &. t r.*,-l *tfPARA ,ri!1 orb ci3.<+t+i;f
,.1;.r. 6LnrK":;1.:; .ra ff ..r5,r,rsU;L .r4L ysLi. fr .+f+ 1, j n-lSy-rd ! gry- .6lul53:1[i, L tril

.r! J+lJ,.i r.r:brg i/.t'.ib +* f-eif--rU d-u.lfs, L-tCJ- iJL+i

11

0012 0013 0014 0015



1V y'.r g*1.ri s $3aa,3t.lpl

-1js 3 r-lrrj r-SLN*-rrl

"r.rri 
4 c.*il c.*i ,fui ;|JU ,K-:7 u"r:l ,5-...t-)! r;: t- 4r; c*.1 ;t- .qatiJ ri 

",.rri.l,-
,Jlr.i DS L1 .or--i ,gzl.rfgb .SC gt ! ,Jtl+ $-<- -uS,r. 

1t-.21 
c{.:; ,"1:i 4 q *S 629i-.: .c.-l

.Jtci.<-,JlJCS 3 o:1.: c.;31-

c.*l ;5-;g.-, ,51 c,;-K-.: ;l cFi t..r*:l.,:.f c,*il c.*i fr., c--<- g 6SV y: n.rti d--

..l51t-.11 6,rK-t *^(- [- ,S11+ c.;3(- j:b jl '1j: ,"rri.-i- 0.'1

c.i-<- rtl+ 6Jl- 3 -Jti 6lra.l.:r, .J5rrr o:li. .l ciri g;tid.J:i;l ., 
lr*.1 .51-au--r:.-.br, r^r -Jil
.s1l:;b 1-9:61€..1:i dl Jj.:*A

s-;li^f,r,.;tf ! a,..lir ,*-
l.1 ,li . DS .r1+ ,;l y o.:1.: c;J1- d r:-l ,r.$;" ! -L-r .i- .;: o:b q3L r 

1L.11 
.jlrrl ,,.G| 6ly

6-" o*' oV f ,-f go..9. Lro:|.: - 34 6G*l:" 6tr.'to3,o;.- Ll c-l r1y .K,- ,-r-l .S"r clLr-:
c(--:jl orjdJl6L6Lro.:l: tl 32aJ14.1 rl.l"rJ154..:*l GS U-FS1:.J-3386 1:LES-uiL
u,r.:5 o:[i:-l cJ.<- &-t ,t o:t.: ,]jl:; 6lJ ,St:*t Jn jl +lj./ tJ .r"rLt .JaiL .;t l;v- '>:.i- ,g j2 y

,*rri.i- 63L' BX 3 ,:-l ES .rl}.1r r.(, ,:J^fu e.:ti $Cf .J.:Sr.Flh \ e*.LS* sL,' .r.-LLl

.:./ ,Ua DX .rLj ! c,.1rJ, ;,-l ;l (+^l5cf--) ,*-lr Y c.*l ;jY r*i .rb .r-!.f $-<- cli;[-b ,: ;t

MOv DXES:[BX| ; DX o Es:tBXt jl JU:;l

'ES' U DS ,*-oLi J-,* o:l;i.l rJtliK-Q .uts a. o,Sr.;b .:J!s Oz:l:3 ,tS fl*cy'ES:' cl:r55

JK-t ft o.e)\- SI rh.i, L 4t ,jz;l tSt Jitu F"-t ci3- a, CL ..11 
tl c.r! 4 tl.r.a. d.r'r JU, .-r-!..r

MoV ES:lsI+36l,CL ; ES:[SI+361 4, CL Jtail : .'*'t +:irf

3: +Si-l $L r:*1r ,5"f qJ-" Flrr-r;t $ (%H) .i-q .<,. $J^! d,- 6tr tr lt ,.',*1, .ttrt *tr!*t
ES: MOV DXIBXI ; DX r Es:[BXl JG:l
ES: MOV [SI+36I,CL : ES:[SI+361 a, cL Jli.il

..!J! "t-:i ts t-.s b

.e.r!So1,5i,;

.-r--)Luil:sjl^r dU-.1r..{ .:*l;(- JPr 4.rjL.fg"lttr-s { 6ly!t-r.:b Ci.-u;L-e cl,- r
o.:1.: (rLiL ;l L- .rt.l .i- ;l u,.;ri t ,-t^-\ o.rl.: ..(, r5,.:*l i"r., lrL.c ;a3;r r:.;l: .r9-1 lu;Lr .p: jl r

.rtiL.1: ! .rti 4 Jr c,"jlfJd g;lr1 c.*l '$ 1L.11 6lo:l: +5r,:-l r.a.a" $.1l., ;J3t .ru.r, gill !
JiL r..t .;l.ll L Jai)t 6bs;L-e .,:*l .rlLe .i. t ol..t Jhi. c<,- 6jL s./^r cr:.lr r"l.si){, ,-Jli;r I

. r: 11, +-5;r L .IJJ.,:"-L r-r +5..u-!L uib jl.,- f'-r

.!tJ .i- *. J--: s|-e s t:Se g,t1 diiL c"11lJ, ,51 r Lrs3l-,e jl .(-.,," (f+:r * &V?JU 1s o

."tr:.r, 
1t-arl 

1.1

..ts,r, o:Lir-l g3,-*.il ,r-r.r u,1t't Atr'.fJ;ls.r, c*Lb;f P * gt u"fl C

BP.Jjy's. JS6JUfdt-:j fJ*,S--ot;+.-;t'J-l: rS..u--rSI J DI . BX . BP orliil r.,3" 6lao[.i

J-* ^-: 
DS L SI J DI . BX ..ul.:,.f c.! 1: Lao.:b cf[:-: 6ly ,S.SS:BP J# q ,-1 Lr:r. SS L

.o-l L;r" o:l.r c,:-JL.,1r borb ,)11:2a Clt *'j t dDS:SI j DS:DI . DS:BX

BX .;., ,..;ri sls + d.[BX+DI] Jg q -r.{ l{1 rr L.c.,li P* 
"r"rri 

,-<,- .;: l:*l ;<- l*l o

..r-lr.-r DI 1.t ,r.1ri o.l).^1



slat , dL6t5++.tJ sl+dl Oql J s*ii .-U.11

.r5,r, J"fu* $J-t ,Jl d..r:l a t, -t rL,c ;rj,Jr )r ar,1:l ! or..i 
1l-..1l 

o:l: MOV 1_ti: O

.c*l .t..i. .:*il ,,2:i.i- lr .rf{ 4 
"ro, 2l.ti. 6lrl LEA 1-.i: o

. r *o +LiL c..^rJi tr .rt : 4 e!;*;l .t-13 ci- 
":^lJt- 

ui.-lSl ,9\ lrr oltp: DEC -9 INC o

s IRET J t_i€ Ji:! BIOS ! DOS *, 
'"V ,F 6,ly *>f Jn3:. l2 Li .-Lr, ,.i,;l:, INT )J;at .

.t'Jg;t'1 .rjlrr, s"r^" jDi g;ly l--: r"l:y

1A

ADD CX2548H
ADD CX[2548rU

ADD BX25
ADD [BXl,25

bra-t
f ,Liq./ r.ri, d,- pl53 i r-- s3l.e gl5.s -)* st li tp, .i- ,Slt .?-\

f *;,eti:" lr-.l 2> 1).rl2y-: .r[-t* eis; .t: !? (JJl) .?-\

f ,:*g 't U-l lli.:11:..1lri u3'S-T t srL.r.5--.ADD ;s_t:,St: (*)
f u3L:, lr-l 1:7jADD Jpr J) ,* A--h 2: lr.7 (-iJl) .?-Y

t ri.r-rlr; $,l-r JJJI ,-!.L: 
"r^.L-.;ri 

)l dj.-;.ADD;r-3rr'5ly (9)
ADD DXIBX+SI+81 .r.-r: et lt 1..i-: ;l crl*L-e .?-t

ADD tBxl,tDll : .:11: ,r,-tb ^" t--&. -F.ttlsJj dt - .?-6
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page 60,132
TITLE AO?COMI COM program to move and add
CoDESc SEGMENT p.AR.e,- ,Coae,

ASSLTME CS r CODESG, DS : CODESG, SS : CODESG . ES : CODESG,
ORc 100H ,Starr ar, end of pSp

BEGIN: iIMP A1oMAIN ;Jump past dara

FLDD DW 1?5 ;Daca definit,ions
FLDE DW 150
FI]DF DW ?
i ----
A1OI4AIN PROC NEAR

MOV AX,FLDD ;Move 0t?5 r,o AX
ADD AX,FLDE ;Add OI5O r,o AX
MOV FLDF,AX ,.Store sum in FLDF
MOV AX,4C00H ,.End proces8ing
INT 21H

A1OMAIN ENDP
CODESG ENDS

END BEGIN

a

a

(ry c;3- t..CN er.\1. \- \ $J
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LINK D:A07@M1,D:

TASM
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TLINK/T D:A07@M1,D:
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JSci.(, cl,- .LA c.-:-l oJ..i o.rl: rJl-l:V-Y JS-f ;r 6.1i.tiL r15orU:-l .rr.] c:L .r.(- 6lro.tljby
.J:ii.j,-J., r:.1, L- o.:l.l $3 Gg J +5.4J-

.COM d:.!,

ci-fu oti.rtra r-r 1 ! c.u3 ,.rt r ur,.rri., .xS4 a:* t* .$tit JjI!.COM ,..br1 ct. 6!i
t 6e fiJi-'* c,:-fu rJl#il Jr ! r:-! rebrl ,tj5rL .c,*t ./K/+ uE1 ,gl1ci-K- &K il rS.r. {*:;

.t.*,; F/."'* .+ d;Y! .,".)ri L SP .rLi

,:Jl- ;: .Jirr. 
f.i3r,'* 

rliL .5Qlt 1r ! r*:1 ..,t.rfitr .r-t+ .4 6lJ..ll5gt"ai 61L c;3 64K Jl
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page 60,132
TITI,E Ao?coM2 COM program to move and add daEa

;Start at end of PSP
rirump pasL daea

FI,DD DW 175
FLDE DW 150
FLDF DI{ ?

;DaE,a definitiona

. MODEIJ S!4AIJI'

. CODE
ORG 1OOH

BEGIN; itMP Al0MAIN

MOV AX, PIJDD
ADD AX,FLDE
MOV FI,DF, AX
MOV AX,4C00H
INT 21I{

A1OMAIN ENDP
END BEGIN

;Move 01?5 to AX
;Add 0150 Eo AX
iscore sum in FIJDF
;End procegelng

A1OMAIN PROE NEAR

rrL .:;.!* \g\rcri)\ri1 \i{ \. .COM g" r.\g. \ - \ $
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..r*i rrlr; ,;K ;:i t 6,lutiaj-, .lf 1: r5oJ-i 0.r.1.1i o..o)\; ,-b. ;!*t;j 1r .l5g* IP L b ,' il

SAR/SHR
SAITSHL
RCR/ROR
RCLiROL

AND
NOT
OR

xoP

CALL
JMP
Jnnn*
LOOP

CMP
TEST

JL 1 JNE lU.!L r:-l ,* ) ,) t.:!j;-.: r-r , is ,o Jnnn
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+1 c.r:rS cf-! ly.; ,:-l )!e)- b,-l Gl),. !J* 2..:-r dCALL .rjL.f tltl *, il ci. J c-JK .ftri .i-

.rjL 
"r g^t,i,*lr* c L di;r.rn c*J;t jVW'yn .,,1i

ir:ly.r-l [i-C jbr:J.r:-l o:l ,-:--JbCALLJLOOP jJMP.r$--c;l rl=ti.lrU;jJ-l.tt
..t5.r. r1*.1 J# o.rri crl;y-r ;,1 ;l J3* .o:Li:-l tlrj ..t-lr ,.,,



l.A JJIIS, 6la3- 6ly r*fJer9;1 9r.19.1,3.l.113r

)J5

.1: ! IYK;l ";-:*
Ji, c.:.<-

"tl
dj

4r:;
+IIVPV b -fIVtA

c;l-,:t-o
.Li

& laorm+;

d

-Ll

.tr-f
\Y^ L. -\Y^
c;-K-tlt^^ crll;-:

.! JMP

4 Jnnn

.t, LooP

N/A CALL

aj

"Lt

gbJbJ ltLas-.et
o{ .2j Jft" ..r5,r. oll.il -&-t t.pt "i- .*,.rr a, LOOP J (}-i.ru) Jnnn ; JMP .:119-.: r:./-r

:r:! d INC 2y-: .i- .r*,.1 l.(; . .:1b ,'iy P50

JMP PsO

P5o: iNc cx

+.S.t-a:,r- tK-al c.Lc.i- ,)i q *5 .-qL-,r. l.'li (:) .-)\r .1,- ! P50 .r::L 11ur ci. -&-t +<-r
q5.r.:-l A2'e 6lL; ci. (:) ..LA 3: rii' :.rr-,lr .rblf .r-lr.f JSci;(l 6L-r;s Jlss fi.!-l.r u*,y

p50: & r:.Stq la,6'-.r'l.r .*,.r* rily.r,..jt+"r
INC c)(

..ur.r, 
1L.11 ! INC 1.;-r *-! ,/.ll P50 ,,1:i or:JL ;r..,-n 1r

JMP l drr)
tr J;l:5cr[L" ly-),b--J.l:{ 

"r.l "i...r-i!,r, 
(,.,,,"J) JMP;;;-: Jr;;SJI;':l 6,1t1 uays 19;-: ci-

..*llQ .r-rr d ,h )l\ JJ;t>".li s.i5lJ J+ ll .rlr3-: .i,rJMP ;1;,*l .$,r. Ji:r tL-ly: I c-;
: c.-l ;*3 JMP .JS +ti .rb .t-o1.9; r;-.: 1l t.l '{! ;;trt oc)4 J:lb .5:$ .ru .rtL, ri 6l'."Ly

Iteb€t] | JMP I Sho4 near, or far adrees

.(,-:; : oEJ 6a
J) &,- r-aiaff r"it, )Jt lp L-) .r-i! 4y L-.bf c-l irS- c".l.S(.- clL-r ,-t-lrJMP .rtJ* .i-
1ri.: ci- Lf o.r5,r. o# l) )Pt -P J-P rl *l .gi e.Lrl ci- ,, ,jSC,J3t .,: .(r-ilr FAR si', L JIJJ

+\YV b -\YA 
"t-b 

..7*,rl cl,- +JMP .rtJ-r d..r-31 a.:-.il: JrL.,rt,rl*a L- - u 3.:,:*l ;5-JMP
uL s;Lc .S"r +Jr s5!^c 6lr',i--t{ .i.; (EB) .rtJ-.c ,J! -.-li .i. rL,*l "'--'t rl;if ie &. *.:tr

+\YV b -\IA [-.FFH b00H i.r3J-.r5(-,. C.-IP.rlj tt l).riL-l ltj f-:;lsr' rf ,:*l c'*il JlJt Li-

i.,*tL r5J..*l ni-rrh (YYK .}-lr) 4tJ itt 4 ,c-l ,'".! + \ YV b - \ YA jl ;-1..t .,5JMP 4 .r-li.r
jl dJ,lfl ga .:11.: (.4180386) ,a! t saL.c t (8086/80286) 

"*! 
V $J'l'-, d,- J S'/ rJi (E9) Gib,

'dc -bt's: ia



s1t , dl,rtrd+.|s gJ.tdl Olrl t s't 4f &'Ej'/. l.\
r-.ic C,- 2 j2 C* q .9l, .,i*

t .r;) -h tt.f l,;rL.e JL b,'*.1 ir5- {-l .J-it jL c,"*. n L-1Jr c#.rJ,'*.1 nSJ .* 4
: Ji. .t.'!1., ol) r-ly r.li q ,--lr - \ yA 

s.b 1: (r*i.c c, ,.,
P50:

;n'P P5o

:29. .s'2J-r ti ;-ll ,t *t ...jlj- e* q .ru 6. )5 .Sd rJf .*t, I ,jo-lt ,ri: ci- ,J*-l .c,JL ,,1 .;:

P50: P90
.,-*.1 q r r: +ly -h

P90:

,-/gf4r;Lr.titno-*;,5i1,..+>-lcl,-r} L-.lr-f,I^a(!{,,-riyrSsls,r-:l+il t',{*l -<.:+i;f
ci-:tnl 6llSHORTFLr )l+li,-f..r-tlr4ty't-tt;,JtLl .r5.,.rJi.r-frf z"rirci-jJ;lf

..tyS:1ry-l ri,F q d:JSJtL c*-lr Y tpr ci- 1.r;5osl;.,..1 .bf g4y
JMP SHORT P9O

P90:

JMP ;r;."r;l o.rUi"l : uLi.,;

! lJ CX J BX .AX ,-SLn.rlj .r.b.r, .sjL d F l.1JMP 2..*: jl o.:h'*.| A-\ J,S-i 2r COM uby
:.tr:,rr 3h.;l lt t; )l'el ddL di- I S e spi d,"jJl \ J[4.

page 50,132
TITLE Ao8JIIMP (COM) Using Jl'lP for looping

.MODEL SMALL

. CODE
0100 oRG 100H
O1OO A1OIIAIN PROC NEAR
0100 BB 0001 MOV AX,01 jlniEialize AX,
0103 BB 0001 MOV 8X,01 ; BX, and
0105 89 0001 MOV CX,01 ; CX lo 0l
0109 A20:
0109 05 0001 ADD AX,01 ;Add 01 lo AX
010C 03 Dg ADD BX,AX ,Add AX Eo BX
0108 D1 E1 .SHL CX,1 ;Double CX
0110 EB F7 JMP A20 ;Jump Eo A20 label
O1I2 A1OMAIN ENDP

END A1OMAIN

JMP 2g-tj\ or\iu.\ lr- \ $J

AXt\c.?.
.BX tAX g* o

rfF,pt' .J',r, J'..A,,..*,J \ es.**i lr JFJMP A2.0 1i-;,r"r:lr-ff1fi:: '
.Prl .\J*:r,.r-.rrlr*+iLil gbzl g.+,.i.'1$rrBX..t-!.rrlr;...cYrYrTr\,_[.ir,A)<o.lltl ,: !,.{iL
J rr*lt' :1 trJ.! .rilby .:.11.s 

6.1.r; 
Ul- .<.:t+i:l ....4 .f .Y .\ .f5-.! q JU $lJt yly 1r CX .l '...\ .

.c--+ .rJ.b. ;; c5,- r-l=.r

.tJL'-t*l.l.f JMP EBF/ .r..a.i, "r5.-,b.:;l U d.rb rr,-l J L.-i 1:1b &IiJMP ! c.rti-q .A20 r,Ly;r



\.V JJIjS J SlaL gll..1'1 1,*iia.ti.;1 gl.191j .t.1lgr

c.*il 63L ,IP 4ta ;,-l 1: .r:-l -C dJh Y J-<" Jl$" FYH i c.*l ci-:, JMP 6t , Jit JSEB .-1gi

,":ib )lJi'.i- F7 srlr .c.dl u.ie o# 4J .rrl 6- i/-l ^<+l+i 
jl 'rr 'lr.-l c.{- 6J+ ,1*r (0112H)

c.*il ,531-  t.r.:,ts, C"+ 
IP ! tt (c.*t 4-15.<,- IP orl:ul L,-j ,FFF7 ,u(r-(t )-h.)W 3 JMP .rl*Lr ' 

- 'l

.r-tr"r JMP 1l Jn "l-ua 4*>0172II

"pr-!U .,.oror
0172 Yvf

fur,l-S.) nrrz -q
(1)010e ?a

:JP) d.,U

JMPJjJ.e
I

' tf I e))l

e4 Atrr":L^) ,F..r- ^if -h ,: uzJf Ja et +!L 1: .xS,r, r-l*0109H ! rJ;y .rpJrl -rl.*l
! ob3:-, rj-r 3 ra.r,rr r:ii; 1., IP g-;l JlJt .r!Lc ,(c.-l or.-i o.:l: L,.!-l-i A20 q: il d,.,:i 6,lr'. a'L.r1

jl +5 
"J,-rp.COM 

+U t b ..li; +-L: .*J ! .'ti .r{rrl3 ! uby ,J;":.y i/-J., 4 ,ll3'-1 ..r5"r" 
'5lg

.gfy DEBUG 1l .r:-l orlr eqrr ,glorl.: 6r uljj.,-r, ,Ji fi E;'! 6t-oo:l: d"-A ,l..4r\ 6l,ssr1^c ^<itJi
..rr5":lj,:.-l ! IP J CX . BX u AX J !-l rt'b orrLi 3 l"tlF -,1 Lt:lJd d!.COM J,.7t 6r.fu

a .+!.r" ,:-lyl (,r,ru: \ YA) 80H I (,rrr^r Y?)24H b :+; a, CX j BX c'-l 08 6.1L AX 1L ci-

.J'-:: eV t- +t*"r tt

I,oOP .,;ra":

a/-F .i- L"l ..rJ.r- :l:-l ! t*ll .t.l+ dL L<,- JMP ;,*:-: uo-Li o:[L.-l A-\ JK-i 2: n5;;Jt;L-r

+li,Jt-! e-V L'-IF n cl-l*,.1 c*J li dLj ;l ot'!, ua;-:-Jl$" ! raL +is-l ,iist,g--l -6u:llsL-l

Jrr LOOP .-'lF.r^ ,gly rll: fj't CX .rl-;'1.: .,,-lsl .rl$" Li- .u5.r" .:"-U512 )Jb'' J'-l *5'LOOP 1..i':

,iCX )lri' f I tlJ) e tJ.r*r tPr *. JrS t-Xl yo \CX Jlri" u,uJ .JS"," ,*tCX jl b .i- "ful--"t

Flr .bJS ,;J 5-- x-\ tf u" )lj [-]^" y oS aS 6loJ-cU c^-il': slf .rl srL-o ,rt:i I J;tS .l..'x\ -f-
;,--l a, ,r-a: .r" lq .i- -J.,-t rrr+l o:3J* U-t tl eV d;qU-e .i- gt .: .r-li r,-! c4q +\ YV b -\ YA

: c*l ;,:- LOOP .5ty ..ry* :-lU'relative jump out of range' 
"f5.-i

[hbell I LOOP I Short-address

j.?.,t IA).,igh;t ttL-t 
"$:.."byol*L-cclL-r.5)L,-/(retr!LOOP 

jl o:lii'l A-Y.$ia-Lr1

,, LOOP ^5*t+irt ..us,r, orli.il ,L 10 ;l u- 4.aL +--l- ; 10 [ CX ,r-o:Jlli" ,51r, MOV.,1;;-r ci-;l +531

1.;-t.tSu-o:li:--l r\,r--l'.r-il i'ti.otrSala3:6lyCX.ttPDX;l e-"Lr,;l 'r.;l:jFC4jl o:lr"l

u-6-t- ADD AX,01 t-i (\ LM .J."-'trlINC Ax ,Jer- jj1t:y, etl.rJMP A20 a-6-q LooP

.8-..-,-l

gK- .:$^' +5 c.-l A20 .r.r:i L- ,g-: 6[i:l ,-Lti ,5jl- LOOP dlt ;*-l- .l5 lrLr JMP 19-: .uL

.$.rfIPLbJt!-l

.i,-+.COUtJ-r;s.*J.rnsJ#l !.1i.:-l .rl-r'';,1 ,JIJA-\ J<-:,-#.*eJrr,3roir+'i-
IPJDX.CXuBX.AX6sl 

"l2a.Ny.,Jl.r-l 
ibjr;50.:1-a-l dLr[10t-6r.Q6l;DEBUG;l .r;5

0400H J 0042H,0000BH ?.:1t q DX , BX o AX .:L;;* .J,[-s, d:AK ,r-, b CX ,r:r3 ''QL; o$Li"

.*.rL-* DEBUG tl elr,JlJ lr O .rr r-6lJt



rri\fr.! 15ltJJd*.l3 sli-{l glj 9'rli rrU.; l.A

page 60. 132
TITLE AOSLOOP (COM) Illustration of IOOP

.MODEL SMALL

. CODE
0100 oRc 100H
O].OO A1OMAIN PROC NEAR
0100 88 0001 MOV AX,01 ;Init,ialize N(,
0103 BB 0001 MOV 8X.01 ; BX, and
0106 BA 0001- MOV DX,01 ; DX to 01
0109 89 000A tilov cx,10 ; Initialize for
010C A20: r t.en loops
010C {0 INC AX ;Add 01 to AX
010D 03 DB ADD BX,AX ;Add AX t.o BX
010F Dl E2 SHL DX,r ;Double DX
0111 E2 F9 LOOP A20 ;DecremenE CX,

, i ).oop if nonzero
0113 B8 4C00 MOV AX,4C00H ,'End processlng
0116 CD 21 lNT 21t{
0118 A]. OI'IAIN ENDP

END A1OMAIN

LOOP s;->j\ o$ir-\ }r- \ $l
A jU: b d.|-) LOOPALOOPE ..Lm,r. ,irtJ,-.1 b CX jt' -1.r.p rf p,ll: LOOP -iL-. g l.r
r.lrl <iLl,,.:-l ,,*la;,';"-LlL-,.:-l ,r.."CXJh.i, 6 jU:b(-r-lry-^tjU;tr{iLt-r-!,S-rt-
CX +5;L1b (c^...,, *.6 ;U) L'dL t c*-+ 6:l- 3 ,tV) t'dL)LOOPNE/LOOPNZ..u:,r.

.Jr.:.r, c.l:l riL 11 r: l: # -p L;\4 f-
1l rLl ..rua:,r-; J..."' b ,+-,J .rF tr trp-,-; jl ci. re c.rt-,Ji; Ji.iL;, 6ITLOOPXX c LOOP c
,: I S,/ o:l;'*,1 LOOP jl A-Y JK"i r-.tiy rJLr:rr *-'! bp-,.1 .r;L ;*l.r .t;tr.r.(.r rr!..i.: r.S.Jtir:i

.Ji.;I:n.5IrLOOPXX rt

lP'/' i)tJ
rf .r.;lr .- :t \P .rLt ;,,.1 .rllr jl* g-,.; r.lti q g;b 6.;+ .r$ra a,:---:l: <, F U-l J) o$LfiL uJUa.

S GC,: L- 1'a, ,51 .La,:JL r*e J: .JlJl: l:J).: ,:'$-r .i. c4;3 y d.tlo.r-.! #!' ,riLr. .rl2;-:
.,1r nSrorl J) e.* gLnc^:r 61V ui*;-.:JL;: f.7,1 sl+.JJt,r, p*t!'o)lJ J,:#L' 11 ol ,g.rK-t y*t

lr:*l o$ a$ 7-) j r3 r, c,*.1.111 L;-l
\0\Y\r\Y\1 \. q A V ? d Y r Y \ o

ODITSZAPC
I c4 0.,11--!

: fqrl
J .iL:-t- ,:,tJ-.e;l ,.t q (u.y.,.t r:+) yju.; Yt;t (t t- .) ,,J. p.r .i. O.lL .(.F g-,4)Cf

..tSr. e : b p*;;l.l JNC JJC.tiL{r" F* I c,.n, l crl*l-r

1.: rf rl;lg c^.r q lJ t;jlr f-,J .f.l ..t"r!.f .lLL.c orl: 
^r,t .r*.! 

c^li A jl e*' ci. dJl> .(0jli f-, ,,l') 
pF

1i :1.r,.; .t-iC )lf qi ts.f J3,u ,-e-jubttJr .lJq,Jjli c^11 J.ts53 ol,' ^-1 .r-) orb 3.;9 'l J.."i
f.r p<; .r.l JPO JJP .JS,r. f:!i .i. l* p-,.1 4 ,-sL.*r eJj:l.rr' t Sc 6\ P lrlr g-,.1 \ .st **l

.4[,r" ri;
.:$-.c ct. 6 ;U: f-,x .r:l ..:*l tr.l BCO . ASCII .rr5 .gtrrl.i drt -l-. n .(ir:a, .s 6;ll ef
gb.r.ry c,ti.i. (r:*11 r:- . jl c4{ irr..rt{")f c-l )1 'asf & i, rhl .*.*q 4 j|:-"t-

'ttf 'l



l.l JJI$ J 6JeL dlt s4i9j.-9.1r1 11tJf;r3 JJI!.

* ,j.V 6. .t-ie ,". L- &- +-1t4, .:$^.e t- ;!-t- c.,!Lr ,5. a1; ,,Ll t .(k f'/,) ZF

,.;Lb )*q r-tcf h u g..t+ Ja rfu.. f.i,b,5--\\ t)i p.J-L .l s Se *. lt gt -f
-6-t * 2a)JZ iJE (.'>'.1 ,.0.a J-"L).Lt .r-1 4.1 (.*+ y-L-6x1*.1"1-) c ,i" o0 'c'*'l 3*"

..r5,r, c.*'b g-,.1 ;-l (sr!.1-,

.rrf'l*Jr ;t*t* o$".e t .$ !i (.-q c*- L- +-' )lr c*) .:->\-" &t.rr .(&* f,ri) sF

(.:br-, -&-t ,x1:) JL jJC..qf-Ju.. fili J-. Lt ! di;.- J-b.i- t Sc F l.r g-,; c^l-Jl$" cl,-

..ti5,r,.:-s L g-,.1, .f-l

f )r.);-t.t- 45.JiL-l 6leJ-y.t-'cJl- p f,),1lty tye * 'r':t 1-}l;.r'J'('S f?Y')ff
.J;S,r, orl;i..1 ,'aJ./-l .,,1 

DEBUG *:.5.'.-bDEBUGJr lJT lLri 
"+.1 

.sL:"rtr15Jr:Sr:-; tlL.,y

c-t-.yuE-n Jr,,*',Jr,-l .:jL,r,Jljs'l 4,-;".1 .JL'irP r>-'l iz' 
"*-ll.rl,nii.l 

.1+ii9g>'y;lF
.tt',t o.:U:-l .f;.U J3*

,,>-l ,iu.o f5.7f .rr.l .t--J ,l osle:.-l o:b Jtarl c'.61 E ,Sly,6l';-i2 otJ''e J) .(C^{? 
1r.r''t') 

DF

;l ! o:b J[;.rl 6lai,.:[Lr.c--l &. .-,, "j.9 
rl.u,rr gl+t ,:-tt q.* jl I orl.: J[,L:l .51.r-:-!2.rll.e

.rr:.r" plrl r-..7 ar (+1,1

.r!Lo ci- ;l 11 (c6 e*) nu;1 )! c->tc c4 jl or-! 
6..11* I or.i':;13 Jij pt 4 -r.: .OU f gr,, t,) OF

..15,r" .:-; b p+ri u/-l JNO j JO .:21: cJYr .21.u">\r .rl*-l-

CMP.1;-s

: ,:*l d* Ji {rS,yJli .'t;:-..o .rt .i 2: rl"j .9: r." [- ci- .:./.r" o.:Li:.-l o:1.: rl.i j: a-"-ti. c..6a CMP 19-:

flabetl I JMP I register/memory,register/nemory/immedaite

c-l ,sl:t (.:1b r, .,r: ! Ji \ Y J.-i) CMPS Ll e .:.;l: r.;ry3 l-r,u..i1 r--Li, 6l/ CMP ;l o.:l-o.rl dlK,t ..,fu* JJL

,t.;lKu'-IVZB JSF.PF.OF.CF.AFg;li{'-,j,531 yCMP.r!..r+7p'tr'-l ,-1r.. 2.;a>;1b:a

:.ruS,rr c*; fu )lJi.,5- ,JlJ l, DX .:t; y-1 .r5'ltJc.*; l-,ry t-b. b l'f-,J y-t l-[ J-l
CMP DXO

JE P5O

; ;"-\Dx u1U'
; P5o o;Sr.iy ,.>-l 6,1i,* fl

: 
(.* gQ-ttr.r$^r a-'l ja -e fl)

P50 ; ,:-l iu.cDx a*i)t"a 2t 
"i't' "Lt

.S*-t &-x 6c*; ;S* t- :11: crl(,| s S'l 
f-iJ.-'* 

d,- \l)ZF f,J.CMP ,$l )iL. 6,1VDX fl
L-l-: .i- gtl-) -r-itr"r .i- ,C.rL n S+qt l..r5,r r:; trZF gt t.iiJE 1*:-r .:rt.iK, r.ib lsg-,.r+

6FcJ5 JirJJl CMP .ru--' r:..i*ir 2r .(.r5.r ,-)rt) Sa Ji:! P50 s9'o u,sti t b J;lSJn '1 
;-

.r:rLo ;4"1r;r ;JL- l.r ,S;L- ,e-&-t )1.;-:.i JJJb ,Jl Jhi'" 'Jt'L ,StJ:'r5,r" a-'-U' f^ tr tl s,)-"
!--F q! ,1 JFJU:t -il,:-, ,5tr.! d'tn.J4 .(;ha" cl:r5'ra3! tl;.r, c.-l SUB 'u:L CMP ) f':-l

.rjL"f f^tj b.r":c^;

&*;a el-r:a"s

.JS,r, #:r f*,J .)U g.];i t ,u-11 )i3 '5..r5,r, ;l*$.1 12 ;i):- 'br ,-)tlc,l)Pt f-l;tt,



.,r*iui 6rta;Jgal5 sl1#l gUi g t,riJi a.U.11 t\.

.rA).,, fl+l lt ;a.r-l orJA; tJii q.-"-U" atf-,Ji y-:li- 6J J. N: r$"f o--lL lJ rl*i 3s .Jl-:" 61.r,

[Labell I Jnnn lShort-address :c.-l ;aq *t- Gl,Jr!-r,/t+1l
s;I-r ,"2:i *, J;Sr-t t". * fl ,,t^"u..Ji^l5l2 CX .rl.t LOOP 1p: eJ--! o:l: eej aS )'bl^a
pt+t f_, j CX 

"ril5..ro_L* 
ir-Kt- .rt!, :, t1 ,r-t ..1* 1s I LOOP A20 ^J* J,-! L,-1 ;.e".i,u" 

"G::,,DEC CX ; +iL 6;1-
JNZ A2O ;

Lsef Lll,

,b CX f t ,Se \t; l) )iLa g,l JNZ 6.f 4 l- j- l) f*.x .rLl J rA)d .r:"1S,-'(1 b CX . DEC

A;$ 6 jtt.rl*L." .1,-) .'stt:r 64 t.2its *. JF l-tt ,.. CX f l j :.fi ,_it M0 tu JF,r.i[ .,a.,

19:-as ;rl Jl-" .ll .;: :.;l: o:tiirl c.i)Jl-, ^f f I OJ€ iEt jl L .r-: .,.'l5lJ "r! Jl crbp: -ir., :11.:

..t:S,-r, o, l.i-*,| 6;5 6t-r,-,-t JNZ J DEC c,ll.s 3:- >.11 o.: Lt-l + C J 5,i g lfl i gf
,-rrri L" JJ-r dQ:l .11 r:-l ,gl+L.ali 63L JNZ ,JlJ J..it .rS.l.rt -' ,LOOP J JMP o!.9:-: uL
,-L[ 1: ;.i ,-u:! .L'-f ,-1.1 

'br ,-]x dlrU 8086 I 286 6lt.S"r C* IP .>lj ! rr ,ri.rLL" 6 ,A20

"relative jump out of rangen ra.:,rr Cl;*? /.*t ri! J- ;l ;l ;i* ot1j^c Jt.,- "-[ + \ yV U- - \ yA

.-rulls,rr jl+" lJ r.i! YYK ,-t-b ,.rri *S 1.<,-r;) c,* YI ,- i\ ,Sll. -r* 3 80386 ,gGrKJJb-,,

c-)c ..r-l.rq 3 rl.ti.)c,-5Loo.llr
Ji ,Su,r. +5610:li L1- .r.rU (ltlr.i- r-" o.:l-c-l rli,-t *r- ,St^rll.iro ir,t ;;-:1j3.:31i
&ttr itll 6tt--c ,a;-c 5-- [ ..:;L ,r*il.r lt.r5ra 1l o:l;l.l t;liC:.;-f..r" pQ;l "r-L. {: 

"-tG"
o.;L..i L_ 6r:5 orL-l ,,5:J-c y-:l-i" ;l JU, {yt .ttJrf .;Li.; o:b gLnc-* -uL tac.* .*a t ( ,i'b ,gt"aorl:)

*5!L 1.t ur:-}-p dl3.n c.* L.rr,* .:^- L (;Lt,,L" 6Laorls) tl,lzr)G 6,tJe ).d-e 4 ! .r;lr.f .rd
.;: ..u-iL t;;li,-*.,.i:-" t- ,:-.:" +Sc.-l *Lati 3 ,j- ..:Ji{.:, .rS.ra t|:!t .,:-l ,r"ii { j c-l J:it ,ita

'. sg-s o-l00010110 63L DX J 11000110 ,53L CX 4 'it,r+ JU.

CMP CXDX

Js,,'*1 Ft; CX 1[4" J*-L; tB.r c.-)\g cl-r{ ,[-(.i +, l-ro:l: J'-lL. f l.r5,r" o--U, ! DX J CX .rL-;*
.r,-! 3 c-l ,::- CMP jl L;,-l o:l;' ,l .t2l> j:'" *S l):; c-l ;Q35CX Jl$" .r.-iL ,l.li.)U 1.ro:l: r5l
JL ! c-){r o3{ 6lao:l: ,Sh b (.:-l ;-S fl.rr:) fS Jill. .r.-L,j ./kjl L ?-L. ,}-r, ,_}-t t3i.s

.r;5orte.:.-l 2l: c-),\.o 6Gosb ,Slr b (e*l i+f f I jt1^)

t.lL:,,1 c",l.c O-l,U ..gbosls + L-y.-r csto,-ir,

ol-3 r:*; , cLl:,
l. !rt J-r.*

ZF

ZF

CF,ZF

CF

CF

A4CF

*.,-i-t, L- .J.rL- .r"Jt

.f- *.J; ! d;L- * ,-)t
6rL- l.r b'; ;J .fuL- ............... 

jtt
Jtj1 ;^5 ,it tr g;L- t- cl.:; ;+ ,:t JAE/JNB

,<rL- L c.l:*,:..i-.":" L iJ -:" JB/JNAE

rr: *: ,:.1- . i, L ,< ql- L i.5 -: " JBSJNA

JEITZ

JNE/JNZ

JG/JNBE



\\\ Jtrg J JJa& dlt s4iil.U.;r1 1;lJf* JJIS-

t iz-blj +5 elr.S -a .{5 4-r>\t 6J:i* e$"r 3: U .i- ti l) ,}-r:,St^.rr, ;-l ;l cf-- / J*ltq/
u J t- 

'r5*L;l ;.,K-:i

(.,it#l-r);l.u"t !5b0.:ls +; bt-,t rsb.-i/"

o-tj r:*; dLnf-,Ji J*
iu J, L ,< rt- .i " JgJNz

) I J, -v-

.f-. r- ,.txL- asL * ,j-n JNE/JNZ

LtJL- !- -&-f ,- ,-r-r,l- -Ftt.,jt JruJNLE

,S?rt,- ,-ix!- -6t-, * ,-)t, JGryJNL

drL- L- Fti * jt 
^\ F.tS ;tt rurNGB

-6.ti *.rrl t- ,s:L- 1r .l*Q-F"rr* JLryJNG

J)JAJ5(JNB/JNZ) tt:| taL-rl:.11rd-rL-cl:rS'- : ,-gla3QEFZ):o-\6sL',.-r:r5*-; ,slt,-)l
p-l-c L t *> at a.- i rj-l{ . ,o.o ! ,Jll- L; &- ly-) .r11.: :.53 cu)\'c clj.{ j 1l"t.i.)u 6Lro:lr c*!\ "t 

.r-ft,-lpl+l .-)r r9^a-

' eB;!*t"" 6bc;
:Jl.;l: ret- or[i:-l :.;3, -$ r-b-] ,y'y o\.2-s

ZF

ZF

OF, SF, ZF

OF, SF

OF, SF

OF, SF, ZF

o.l"i c..;,5tl6ae *Jit rJ!
Jx*

.(, *-l'c--
CF

CF

OF

OF

PF

PF

SF

SF

t>-'l iuccx fl jtt
:.;l::3-3 ,F et ft ,-;,
:,ts rsJ -La d, ft ,jt
:;lr:.9-3 Uy" ft J1
:rls r3+J i-tt- ft ,-).,t
c.-l 

6..rj r.rjl; L- :21.: : ja j o)li f t Jt
.:-l } rl1l.5; [- .:2ls rJ,-J djlj ft ,it
(,rii):1ls o">V ft ;,

JC><Z

JC

JNC

JO

JNO

JP/JPE

JNP/JPO

JS

JNS

.rt*t -e 'i-;l -r* +l.eti)t t- *^-+ 6V tP5..rl .S.f s--'d)t -P tllt f, CX 'rl.'l c''L-**JCXZ

efJJ ?U,-j.il jl dl+.ll l:{-t .r.-lL fu U-1: 1|yr,JCXZ o>G:-'l )JJ. 4 .t-S )lt a--U. L- it*-l*
.r-Sg;1./ o':Li.:.-l :.1;r ot^L'c I t>'ii1" c*s 6,lr' -Jil JNC -5 JC ' c'-l itCX )lri- fl

,>)b Jj{ 6Lao:l: Al:t }t nSr$q.l .r,--,!rrttr *.l2al1;-t '^'nSJ+q d:'11$JU:il ' dJSl

,1*l .c-l *; L- -6ry. rg;;Lu .1|.:,-i.)\-c 6bo:l: elt ,it '.{L 1: 'c'-l -r:'5 [. ;'j'* '63L-
Jt C tLl. ^" f IJGB J JAE JL!" cll34 ,-r5.r, a^41 t"a;.Sa, o.t-j o:Li:-l .;ii': 1 o-i ! ! t^J:,-'

pg 11.:t')c ! [aorl.:JGE s tS,g ,.f -f ** cl3{ ! Lro.:l:JS't-;l l:5,r;'-' ; L f-'.X ci-'J:-.;,r'

"+.r.1 ,r:-il.: obl5L- .l3: .rrl .i- #li,-1.'r:il: 
"r" 

jl+. l.r r-l: .*-i ,-)t,"r* 180386 6laf:2tt" '(-rl.r
JNB SHORT address

JBE FAR address

:;j J* c JLt" g!



s--r,n gt!.otJ*FtS eJ+dl d,Uj 5 gr;39 rrlj;1 tlr
,)122;\>l;

proc'name PRoc FAR 

or;';;'*;:?'%:ff:'H1ff,.,,,
. .t- .rlfs- a.* \ JIJJ ENDP o$jl.rr- ,*i -(J[*.;: rc-l o-l:r,6)r-l

proc-name ENDP 
J PROC ortjby,r..* ! gr.rSr^ e5.$[ JlJ.r,Jr-.q 6,jV t;tyu,.tfci3

oJ-i .-o1ra.+Dl 4 +5e-l JS;l ,r-lj,'.(b;JJl- li).$ jl1tl, Jl-l.r 6- .t.t-,t (r.;t 4L'.J,.ENDP

lt fi 4l-* Jl.el 1: uLy .51 ,ari:L;L (dtd, 65rJ &f t- LJ.rlS, f..b .ru;L) r*,r, pt+t tr -;t,
:.' 1l: J-rlf

, 
.r,*'i Gl3-1tJSe;l- dah'r;l ;ulr;,r. e-* Jls-t6- t -j. .lSdlj,r,,;.ltS .

.-Et 4,,rer rtL;L a

.r.!.trl'1; ,Clt rgLlp J23* 2:.f-l- l,1j..-.br1 ..(,-.r,|:;Jti:l r:Jq- a

.I:-.^ jc,ai: ,* 6ll.lrJl;.' llj .l..[y cagi; j 6,j4$;1: .(J O

RET -r CALL ou..e
Jls: * rit, e5.u:*r.:l5A.l .JI+JU Lii).c-*l o,r..i Glt'lt JlJr 4, JFJtiil CALL )'a-' )t ):Lb
o-.i 'r- jl3.lt Jljr;l c.-:f;L .c.*l CAI.L u;'ijl c.4i- 1.r ,RET 19i-: .(lll.r.COM c.by 4 UF

."t-31 o-t-i ;lil-p Jl-1.1 1.:13:.,: i/-fi J,-ti RET .slrl ;tr-lS Jlu

[abel:] | CicrLLl proc-name

[abel:] | RET i IPOP-VALUE!

: c.-l ;,:{ RET J CALL ,gly €r& 41"

{.r,lRETF.1;: c-:S;L 6ly .e RETN ,51s; c.S;t 6ty MASM 5.0

.t.fi ,$;- 4+ tz u> Jlu;.,1 cl,. o$--e (/ q S.,, .r.ly RET J CALL 6 o.,.-j *ai- .tS.c*t o:ri

..r-o:.r,pl+;l l.sr11:21r. 
-9 c-ld,-:' s.<- clLr.t-l: JIS-tt),S|1CALL .4 ..::f;t J "i_.rt.tlfli

.*!.r Jti;t 4 6JJ(CALLll.rrleir.' ll c;lL)IP : {!"r'".rblsl, y SP . PUSH Li o

f,:;l>",r, cr5lJ ,* jl t..-, .jp . .rl-L.e J,l) .\Su^ )lJt IP 1.: o-rJ Glilt Jis.t il.:-!t ,-;ri o

.(.r5.r J!lr
POP .:,|*Lr t ! CALL ,Fl-r c_fu!.yl .rrrf.r, jlr . 4ry Jlst fit5.;f +S(RETN t) RET r51 r

,.:21:

(r5.r J! tt f-:tlty.r.i s:SlJ ,* jl t"ri: -i,, d.t) IP + .-:-i, ;t .,!; IP y.:E JU:t o
.Y t SP cr.lltl .

...r5,, olLll ,1t.r-lri Jll., y j-al CALL;l -r+.rp, a, CS:IP t-t-C dff 1t t -l d13 JL
.;r r:.rl irS^- d.r:S,r- Glilt lJ FAR .=*,J tr Jl;.r .i. 1;r CALL .<,- .,.::f;t 3 ys ,jl3a.ly
d"l jl lr 11 9 (RETFL-) RET J :1U5r" u-l d.l.r -r: l.,IP e J CS e ..13: CALL .i. ..r-:q ,$,-t c.:^{

.Jj.:.-^ Yf ,J"^ clor;r..ri;f c-51L J )Jt jlf|.;.2lsu.y

c-af;! r .i-rr,il;l-i jl JU.
:rJna3, ,1j .)lsi +, .J,lor.! o:l: cll..l^] A-f JS-, 1: ,:-5;L J .i-)-] Gl-il-,t 6tr;-;tSrt g: .f,-

,- - 7u.(- Jl-r.r ,r .i:-l or.! f*a C10 .B10 . "i-+ Jlr.r -l: J A1OMAIN .rl: Jl-r.r .i- o1 r"br1 a



\ \Y JrIrJ t g$- rtlJ{,r.4'rf{..UJ{ (JljrJrt.|Jl,.

.*:*l . ;Ud ,-Stf-t gt-r: ,!r9 ENDP .f.lL: r.11.: rrrl

..r-lr.r...b.r1 ;l 6..rb 
jl 5;y5/JEli;ly-;s1bFAR,';.'A1oMAIN6l.11 PROCo$jl.:1 ,jq .

,JtL+ .r5 ci-fu .|-b LrJl11 t-l d!.1 y ,/*. r1l: NEAR ci., C10 410 6t PROC o$jby .r:g .
,JI^JU )l ,F.12{ l.r NEAR €-i 'fu}-l 

b :.ir-s * rii r ;r.l .ii- .{:t+i;t ..r*tr.r
.J!Ss, .ii- lJ ..ri g.r+

.!,b.r :6 V U eVt s rss. $b810 JlJr q l: -b.r JFCALL 1y-r .AIOMAIN Jr1J ;r .
.+L;.r;Ui 5 tri AVI t .t;Su, JibClO JlJr t r1 J;JCALL 1"a,r B10 Jl.p.,r .

;i,lCALL C10;l .r- rl".,ti\ JJl-r Lt J;J.r:f;t *-RET 1..ir C10 Jl3;2.r a
.r'i,lCALL 810 ;t q.l-UA ).pr 2J;5,:":l;t *:. .RBT 1j-r810 Jl;1 1r .

.t-6e . 3l $i;;,1;l l; .i;br,Al0MAIN JIJJ .
4L-r, r.lrl B10 1r r"jl:.; ..r,$ e;b RET 13:-r ci. tt B10 Jl .ttj C-r isl 3>ly 6 rq r ^ *.r RET o

,.r L'C10 dt{il jl -r+ -b-r: .riti RET ,-i- .g.lL C10 Jl rr.ri.ir ;: .:;jr.'oqrl5C10 r, i.+r*. J

;Ui;tJt q ).r &-.rr Jl-r.r.p r54Jrq, ."/r,.J+ ,!.U *..F:b ! .r-) .rrlg L?l rrt, rr-r ,*h
.(12) 000C J, C10 r 0008 J B10 r 0000 ,' 

: 
ilr A10MAIN i''ie

.;.+ I *J Je Jt* Jb; JS ti 4rt Jl.r.r 6. .r l.r J;S.ryt1;r/ .$ orb Gij 6rrhb
Jl;r;t gtl CALL;l ..:+ lK-!l J C.pJ elt g Jt .r-3j .l,r; Jl.l.r 4 ,:l.r cru.rf-r 4 tr .rnly.,a

.4C orU-IRET/RETN;l Jl;2 ui. 619l u,'b eltt t #C o.:Uil Jl32 ci r,

page 50,132
TITLE AoSCALLP (EXE) Calling proceduree

. MODEL SI4ALL

.STACK 54

. DATA

. CODE
OOOO AlO}4.AIN PROC FAR
0000 E8 0008 R CALL B1O ,CaI.l B1O

i ...
0003 BB 4CO0 MOV N(,4COOH ;End proceesing
0006 cD 21 INT 21H
OOOS A1OMAIN ENDP

;------
0008 910 PROC NE"AR
0008 Eg 0O0C R CALL ClO ;CalI ClO; ...
0008 c3 RET ;ReEurn tooooc B1o ENDP ; carrer

; -----------oooc clo PROC NEAR; ...
000c c3 RET ;Ret.urn !o000D clo ENDP ; caller

; -----------
END A1OMAIN

3t5>\i s\r$rrl-t $-!

&, rtJs lubl.tlr"lr*tb
.-c:r^; .q-f r:+ .i- +! qilt Jr j -tu-.!b r:* cS.t.l.ri t"rr:b l:.tljS6t r Jst ;t+ L Ltb..tiJr .t+i-l b

d..t,L; ;ltl!lt e.&-t )l.s2 t;li;4 rJ4 jlrv Jl.l.r 4.ri u.^54-f J(!1rf .1jlr;Lr..r-ir.
6rL b t\ S:i./15:-r+ +tt .i+ t-lJq ..r:5 jl .il-i b.rF., Jl.r.r 4 lli,.r )p tr 41;; ! E I



s,.a.t 6:lnfg6rt5 sJ+dl Ol{i, sdrt .-Ut I lf
o"r,l i-r; ,-:..13 4 I -r- pal- r;-2ua );: u.6 ,'7'i ;l ;o:L :.1l;. ;l r -^ .r-iL .r-: .:.:lif 6lr6r.1:i l-"-a

.c.*l ,r!tf jlrrl u.l;l ,gly 4^l5fy q

e:-\. ,3,j.1 ;l POP J RET .rJhfu. 
":.l1 

g.t.r / lJ 614-154 2lr,i, L. ,,2:i 4 ;, ro PUSH J CALL

c-l5.glt l, SP c.,Li 1s r.,:*il upJ)i drtt", ,,.1 u-r ..$11:.rry 3 or.f .r1[:-, :y oJ--i dli.fiLi +f l1 6lal5
.-r-ilr .r:a slil PUSH J CALL .ltiLe t POP J RET .r+.r +t ly-j ..t-or.-r. ,.r51JL- oll,rt .S.r"r

:J5.re ,rr: )lJi. l) fi6togl+ ,1:l-4" llrf;L uLr, ulr.al .:aa .EXE 0."[r1 .i- 6tlB1\ y
.t-$e1lj .liiL )t u!l).1r"L.; J1qL 6l.r'il 1r eic.-l ,rr.t Yo2 q-b .i- PSP ,..;:i: ES j DS r

.L.-i r.Ly *, r-913 rti; - ,'*,1 'l5eil- .-,,,.r:i: CS o

.J..:t JSs^fu U-i tt u,-lr-l .1.;-s ,|j fl ,rit-o:. IP o

t;.ii c;<-.y1ri: SS o

SP .(d^lsfY tl qtr ff )STACK 64 J.fu q o.r-!.-n-r,; 4:+ ci- 6lJ .JLt",JlJ q 6)L ,"**rl: SP r
.:.1 ralr;40H L 2f 6;L

1l :l.r-' :J tSsG..l_.} ;l1.tl.,j JlJr i,-o .€ o6* cti ,1tst J r \ A-Y JSJ i-rL ,,.1:r, .r.-L

.r.iL Slr;,r".)bJ-,

! LSP C! r.bo rl.i(r[ ,JU. J,l ,JlJ .,-*.1 .4,si! . ,;-il:y t- arrjlr3 dlJ 6tV s1pt r, s.-i,.
JU" ,J!1 ..u.:.."-a ,"rK- :r*Jr c gl^.:.r! ,53l- .JziL .rLl5.(aOH) u-! 2t ;.- ..r"-L; --Ll ,;-i .;tst

llr.:.re gt+t tt .r$-r u,l ,-"Ly .0300 !: rrlr;0003

cgs.t -t,l.t (.J-i+ t,:-, c-1.lJ, .0003 6jl) IP u"=- 3EH a,40H ;l .rrr.r, e515t- Y ! SP .CALL B10

B10 a, JrJ Jtatt ,str ,i-S ,F CS:IP L-r; oS u-;ti ;l f,:;l>r.ror.rn tF 3EH €*;l 1.: crl ,-g':JL

,J!l.irL@00B,g;L)IP.r.*-..r*:.ulr;3CH3.r.r:,r.",:^lSyb!SPJCALLClOjBl0Jl_e.; .;:o
..tS.r, o:lu.-l C10 a, J;5 JU:;f ,-sl; CS:IP ,.1:i ;l fJ;l:a.ror,rn tF 3CH ,' ll t, 4

CALL B10(PUSH oooB)

*:-i" r: ;l:

CALL Clo(PUSH 0008)

nl; C*il :

RET (POP 0008)

a;i c.-,;l :

xxxx xxxx xxxx xxxx 0300

tlttl
0036 0038 003A 003c 0038

xxxx xxxx xxxx 0800 0300

ttttt
0036 0038 003A 003c 0038

xxxx xxxx xxxx 0800 0300rtrtt
0036 0038 003A 003c 003E

Sp=3E00H .JS.r, orli' ,l

SP=3C00H

SP=3E00H

SP=4000H 'f,r:,r" a--"1' l2 1i

SP 3 .rr.:,r"2lri IP 1: l.; tri .:11.:,r,r, 3CH 1: ..::, 6)1,1t b (0008) .:.*il RET 1;--l C10 ;l c.*3;t,5t 1 o

..r-:"rslr; 810 JlJr 1: 0008H c*!l +, .f+tit c.-:(Jt &_ :-.- IP ..r*i ul-,- 3EH +5.r,_l;rl.r" l.; Y l1

.r"-lll.rbY IJSP3:,li(,r, IP .'s js-sl:u"y3EH.1:+:..LLtU jl lr(0003)d"JriB10JlJ)dLg:l tsRETo

6,lr-l *,u1n(Jh t, .r.l ral3;0fi)3H t.: il .1 .+l-jl c*f,;t 4 *- IP c-il 40H r": rrlr- +5

RET (POP 0003)

4ji c.*ll :

XXXX XXXX XXXX

ttt
0036 0038 0034'

0800 0300

tt
003c 0038

!--r^5+-!,s,-r:# )5Lg)-ratJ6lro.:l:,"",'l ir<sur$o.:[c-l a:.i,tll,-.:,StyDEBUG;t L-:fl O

.slor-i :L.l .rlj .-Ly 6lr-l



\\A J..$J t JJ..i- g:lt saf3Ja.ti;1 dJJ* JJlr-

Jg "rl=L'c

J"r.,rL-.r!3i-: .JS.r- ,S-r.lt ,-*-t-VJ JLb lr -l .r-l f€. J[-r .>lit' u-p )t Jr. Jb,^

1r ASCII ctlao:l) 61lKi.: J LA(:* r-rrt'.f,- s *c tSll d u*r NOT J TEST . XOR . OR .AND

.c-l ;.; t; .r!Lr,-tS+U s:-,t osl;:.. 1(\l ;la;);tt" t* j[rl

flabel:l I operation I register/rnemory, register/nemory/immediate

*5c.-l ,g,[i" l-6; -l ro:.r 
1t-..,t 

12 diil- tr sS 4 (r- 180386.;:) al53r [- +^15,ca! LS,- Js].e ;JJl

! '.r-i f..;l srL.c a: ,SLoc.* .l!L.a .'r-or,r, LL.tl 
lr ,j-;\.rlri' L- .rLi .4 -tj3t"" ;n'3' 'r5rr;:r'-

.(c.-l or,J; -4F AF) r5,rr f"&r ai ;b t l)ZF J SF . PF . OF . CF gbf,rl j lSur tff
.*-l i:,e J^tV il.-,.J, r.L 1: .:y r,sl.re \ $"t- ,-;t, \ j: -;r or.i rJ- hc.:,t Jt : AND r

".Lrl*r:-.i1 . c.- l,,o 5l ..:y.r-olr; \ J-L.-r'r*1L\ oJJ13- gtsc-* jl Orrot-);l ci"9ft :On o
u -'' r J J I 

'r:*l

lr. :rf) q.rL-i- c4 st t fl.:9'ult; \ J-L,.r*iL \,5r.(r J o ror-i..r'a r5Lrel )l & fl:XO| o

.:y rrlr; " kV.-ru-!L (\ ;: 9
.r^is^l E;,tl)-EJLt#;l tro-r-i1L.;l ,Jloc*l"l .r.fLr.f.'laiANDotLg.lu.;LtrL"f,rl:TEST o

:sjL,r" oet"' ! o.:l: 6l-rc..".,11 o:lj:-l -iE fiXOP J OR . AND .:LLr
AND OR XOR

0101 0101 0101

0011 0011 0011

: \ s.,J..-c

: Y $J,l^'

0001 0111 0110 '. tfu' 21-r; \ srl.c J) 4-i
.S.r 4 rt,ri t U c'* OR +!L 2: ,$5-, iL.!.'tiO U c-s cr-:TSAND , r-r[* .bqlt +; .liE.t--

Jrr otol-P il .rl*Jb
: .r-rlr.r 10100011 63L CH,0011 1010 ,53t- BL # f t ,t) 4-,' C e$l:- elt

\. AND BL,F0H ; ts,-t -tr* oooo 1o1o L ! BL

Y. AND BL,00H ; t5€ g*L-- oooo 0000 [ b BL

Y. AND BI.CH ; -rul"r |.J* ooto 0010 L ! BL

f . oR CH,BL ;:6€..brorr 1011 L bcH '

O. oR cH,cH ; S,! *Ii; ! zr : sr

?. xoR BL,oFFH ; -r5,r" g1.".,* 1100 0101 ! ! BL

v. xoR BI*BL ; sL* -J2-'t 
oooo ooo0 L ! BL

g fl J-\€'r- ! o!:ci- tlrf J!.1l ,11+:.9rV;Y Jk, ,-Y,SLt^ jv trAL * .:.- €.:uL^ \ J1:.

:45.:U.:.-l t-j*ilral dIJOR )\4li,l ,'>-l 1-;|3CMPll ortiil
\. oR DX,DX ; f-e 6U.DX c'.i

IZ , o-t;- ft -;-t
Y. OR DXDX : J.a 6lt1DX c-.j

JS ; r=-'l uiz. r>ds fl ;,



g.t t U:lltgai.ts ,J1*t gUj, s+i.-U.lx It1
. r:-l o.r..i or.lyi 

"l1.l. 
q 1..!-l .2s t;.sl&uajl trf-,J t B J:oSe FAND :uLTEST

\. TEST CXOFFH

JZ

Y. TEST 8I,000000018

JNZ

r. TEST Cl"llllooooB

JNZ

; 4;jL cx Lt

; fr:--l .,a.e tlri, 4
; g;jL ar [.i

; fe-l 5i JlJ.i, ct-.

: (.g !:.plf- Y Lilr

; f.:*.1 'e-a ,LCL y

NOT;j."r
;-lr1li ,r5,r" ,/f* lJ *!ril- lr .rF 4 t, (.r* 3 80386) 6l+.J5 jr ! ,..J5.c1[ c(. ,5t-l,'x NOT .;,.:-r

flabell I NOT I regisrcr/memory : rt J-|lJt Jd" ,rK +U ..r-i .r,olr; 0 Lr 1 J .r-i -u,lr; 1 Lt0

t4;r ui;tr1 .rl: rals; J#i,'1100 010 +, lzBL tNOT BL.;..i-.r .r":10011 1010 6;LBL ft SU 6),
(.r-!.r -*l ? Jtu;s XoRBL . 0FFH,uL

, ofu1 t- 
"1, C c-& jl ! .y.3:jr ;l.tie { 6i:11: .r3Lr; NEG tNOT .sL.f ;t lbrr l-ag-,.x

..1-4.:.r" gh;l 4 t'1 r.li g"t ; bc.., ;=L ,"rS- !-y

&5.3t-, *.3:j..t:r -*ii: uLiy

! 6lo:l: .f,lj c.*.1 irS* yj- .r1l: :1--9 "qJJ -i;f I Ss-t, isf J..r .",,-+' 6ly ,5:.t :, ;t-Y:

'is-f ot-yo a f l.r;sG, r.rr..f r;13 olLl d,5la."by t ..r-:! {; -i.t - lr bo:l: e-.l 
^S+.:Lt 

o:.f c^i[-.;r

[-V S.tiJsr \!,lie-'6Lr -r $rcrJrlSq (yes t-YES J.t ) ,SaJSiJr c,t-yc \g s3:i
J:L. z b a c(-r5 j3rr J 54H b 41H o.r;Ll qgL- 1: ASCII y-r[i. JtLZ b A ;l l, 31i. ,:.9r- ,t;Su.

.r-lr.-r"1c("JSiJJ.- Gll.S0Stl.rSf Gllgv;rr11 o.f.:-l ,,1 cr3ta,'t+..r..r!.f6AHL'61H

d?JS.iJr- 3u jsr bCONAME osls r.a:c st{9;*A-f JS-!1:.COM uLy
01100001 : a rir- 01000001 : A j.; CONAME+1 ,l f:r- tr 4-f ;:f * 51i.,-t.;V ;l
01111010 : z ir- 01011010 : z 'tv' CONAME+I .r.rri l-r r, BX .rly +.1;r- ..rf,r- .[.r.=
vtofYY \. : c* vtotYY \. : ctr 

u.Jri t, FblS* Jur;r ,sh 
"r.,ri 

yt )l s se r,r:.,tri,

-r"*L.\5 c.* XOR JJ*-, r{ .r.:[ 5AH j 41H ;- )lJi. Jl.l5,r" o:U:-lAH 2: CONAME+I U-i
xoR AH,00100000B 's"r J!

sltf u";L.CONAME J* qlr 4it-r.ri,'Flr6.Jl-1r.153i..r::L C ,j\)*,r o1\ZEA r*b;5!15.-"a
tl Ut- tr Ftrt5r" ,Jt{ .,q .i- ,'-j.c -rlF .llr \ I o.br, i.aL ..r.n:.r" .r-$l g.r+ -Jl:6 eU. I BX .-,$ I
nf,iL 6Lrc4^;J. Lt') ,r.2;i 6)r,.grtjfrlLl sLj "i- JjiL BX c.,L! .ui.r.) yl .11 osti;.| L CONAME+1

.l:So:tc-l #li't ):bb A-l dIJDI y SI;l ;.,.1*.o L-.i.r:5.f J*
q ! .Ji r"il;,r. rl ;!.^-f ,..Ly +52[ cl,- .-r-rs,r, ,i-t^: lJ CONAME 

"t 
t- .r*iJ .rL-r;* +.t:r, .t4ll 1:

.r*l-i L-IDEBUG 
"[-b 

!:llsk-lj5-:

be*r c;o,r

..r:s 3la;l b y-; .rt& .ull.l..rr r.r:.:-r j;y15,-ili 'J"li .rl ,J,:-i ..5.si: r. rrb.t*)



\ \v Jlrls t .jJer d:lJJ s*tid-UJ{ dJrJ,.a JJIJ-

.oJiiL ,.Jri L_ .rlj c*- 1L.;t o

',*-! t- ?" C lac+t c,.n, o- 
O

.(.t- y 80386) alSj.:,51 2: .:1 YY J d.J5,5i.;r c11 \2,c.-! 4.r) c,s   b,-r.'- j

.r-!.r cL .rLt I LLrr ,4 t (,t-\ -,rri, 4) *: ffy::Sli':ffi;
1: rrij*i 4:"ili3 CL .:li t: .r"-! \ ;t -6st. t-tL re+l c5,,- Lii ,- ;::. Jl$" 8088/8086 6laf.":,;ls9 6)y

: c.al ;;> si:-l .1"i-: ,-JSIU .xll.:,r, )q. I l.1 Y\ b c."4 : y:U, Lrcli.ll .r^, 6b_r(i;l:r: n(!L
flabel:l I shift I register/memory. CUimmediate

bc^or c*1, a &$
or.-! o:l: e.ot ,Asf ci* y' .Ju-A).,, ,' ;: l.e*l.l { b .r-: J*- .rL9' .1r ls.:y SAR J SHR .:LL-e

c.ij) SAR J (,-:-y-" cl3.t-) jti 6l--.oo:l: C;tt (c,*tt , &. c;1 .'') SHR .tt-r-t 
'& gr tsls

6Lro:l:,gt 1(c.-tt C j!-l*
*l- c_l

r ,:FT-rT-T-Tl-l r l- c I
:"t 5,r" o.:Li:.-l r:-)\r tJ3J, 6bo.:l: c..i-.t .5!p ! SHR ;l o.:U:-l y-; l*'-r" .r!r-,

tPt :e.i GJtJs J,iJ'a: CF

MOv 8H,101101118 ; BH eJy jtia 10110111 183

SHR BH,01 ; e-! +,,,{ ci.-t 01011011 91 1

: ,'.n:- llrL ...!i"-
; +ly. Y c-!a,c.'pr'l ooolollo 22 1

SHR 8H,02(80286+) ; +r-f Y r:*l2r''i, '- 00000101 5 1

&- s t-6.t )lt JZ f-,J J) or^.i orls c,i.,'- ,'* .r^rs, sL": c.*12 o ,r* 4 l.1 BH .rL-3e"SHR JJJI

J \ dJl- .:?i t Jr fzr.rr:.-,.o c^L.i r! c.r 3: ! BH . SHR ;6".1: .Sc r ! BH :q t>^- jto
.:f:..r-rlj;,-r:1 r:X* c,".1J, bBH uSHR ey..#.l J lJBH s{.- (:4J }u a*.Y 3.r-il-ol9'\

J-l I JiLr, o:1;:..1 !!.:..1 ctsf;,JlJ c..a".'o;l SAR:.:2b.r3l-i,' € ,_].n.i IrSHR ISAR

6Loorlr r.r:l: c-i-i ,JlJ ! SAR jl o:Lii".l $ 1y.r!;i-: .r1br, .-* t, c-->t, Jb J c.-i y-:G, ,r.i.j.;

.r.lL"f oe;:..!il.i ci- c.",,.1)\r 6 ,A,h.c.-)U clj4

)*t ,ry-i r .J.J --lS: CF

MoV BH,101101118 ; BH CJ; ;l$e 10110111 -37

; r:-11 +,,ri- dJ 01011011 -37 1

; r:;l i;[i" ..h;
; r*-f Y r:*1.; o c"4"i 1111flf0 -10 1

SHR BH,02 (80286+) ; $_f Y r-:*11 a., c,.4.i 11111101 -3 1

, .t-J,-e 1p o:1.r.r-l t.tr @ F ;6r ,Slrl s 1slj-.1;, f*t 6laLr-* r:-! n r-4,:

1! -,;o c,-! t r:.iJ (t'y J L,#J) J .t:.f,rr .lr J a*gu.' ;j;- J) c-! * ,' ;,,: ;J_91 SAR 3 SHR ,gQl.l
."tS,r" *; t t

ur:.i-iofJ.-a rl,r.i ."r*, rFlJt \ .&'-,rl +1::1:.1 tf'l4i Y .9 Y .:lrrl .V .l 0 .ruiLr./ .:l.rl.9:ya.*L-

..r;50s1-c-l &f"3 or"io:l:,' i, 1,-:r u;61, (:21::..1-.1 & er fl jt)JC y;-: il +tj./l-j

SHR:

SAR:

MOV CI.02

SHR BH.CL

SHR BH,O1

MOV CI.02

SAR BH.CL

:g--l oLi glll tl-u">tr jl.-l*



s'.tn 6trf3a4;rt5,rf+gt rJtJ.l ! s4J9.-Ut I lA

TITLE AoSCASE (COM) Change uppercase to lowercase
.MODEL S}4ALL
. CODE
ORG 1OOH

BEGIN: .JMP AlOMAIN
i ----
CONAI4E DB 'INTERTECH SYSTEMS' , 'S'; ----
A1OMAIN PROC NEAR

LEA BX,CONAME+1 ;lsE char lo change
MOv Cx,16 ;No. of charE lo change

A20:
MOV AH, [BXl jcharacter from CONAI,IE
CMP AI{,41H ; Is it
'JB A30 i upper
CMP AH,sAH ; case
JA A30 , IeEEer?

' xoR AH, ooloooooB ;Yes, convert.
MOV [BXI,AI{ ;Reatore in CONAME

A30:
INC BX ;Set for nexE char
LOOP A20 ;Loop 16 timea

; Done,
MOV AH,09H ; display
LEA DX, CONAIIIE ; CONAIIE
INT 21H
MOV AX.4C00H ;End processing
INT 21H

AlOMAIN ENDP
END BEGIN

6;55 u5g q 6f. *lrf r,*rt l.- I .F

dc rY lrb.:rl.i ci.ii
'. tsu. F..i,' Y a'.12 .sltb.-f; .r$-n .! .<Jb 1r rJ5rr #L ECX r, l1 BXAX -p-j JU,

MOV CXBX ; ECX r-;1 .r*.1* q SX

sHL ECX16 ; ECX r,'.1 !! q c;, t

Mov c)LAx ; Ecx +J.r! qex
sHR ECJqU ; ECX;rJ f"-
.tjJ.,l or[ii,l ,r:* YY 3 \t ,a:li, .'4t ,gty ySHRD ...t* 38ff186 1:

tlc-:f t,.f e1 ,:ifi

!r" o.t b ..r*i ,e^i .rti ,SL^c^i.t (;t-y,t* !^" t ciii") SAL J (uit! Yf .i cir.i) SHR c-r!..-c

9; Jrr.-r crt-S- c,.t l-.e )5 )iat J5 -f .5id:211 
"li; frl 

4.,lJf i:l:c^i-l c..ty'.JJrru. €;:.r
.sl..r-) gr! $lJ:,>\t) ./l.i-l-.1 (.r.>tr tr;{) 

";l- 6tro:ls 6ly i:
SAI.SHR: T C I+ *l--o_l
.s)Ur-r..re;-t l.r.-1" irj{ 6Lro:b '' ;. rJiLi, oSHL jl rrk-l p 4y crl.ly-.r

spt l*i u',-JrJ) urJrl CF

MOV BII,101l01llB ; BH gjy 1l.ti.. 00m0101 5 '
SIIL BII,01 ; rr? .r ,1,- '';, t (xn01010 l0 0

MOV CI.tr2 ; rJ3, 11.U, t*li:,'
SHL BILCL ; L,.-J, Y l5 ..ic^4-l 00101000

SHL (802S6+)8II,02 ; {.iJ, Y y" q€i1', 10lfiXn0 160



\\q J..lls, JJ4r. g:lJJ s*rC..UJ{ 6J!J,.a JJIJ.

s s-Jg )lf ,)A €, J) or.-i o:1.: !:Ji s:i \ ..r-r.:,r, cr*.i Vt n .::.i 4 l, BH .rtg*. SHL JJJI
0 f+i q f; f-,-x.$r./ '"4"'' * c.:i.rr bBH . SHL cr*-lr .-r5-J b BH c-11 c- ,0 c.* 4

.JAru, c-.i.-: r^-* c.* 3r ! BH .9 SHL ;-3- .6'+ t,b BH,'*L e* 0 c1 J) J r-i rslr; 0 j
.J!L.S,-f!SaI-JSHLcr:-l .r+.;1:+S1;Ja;L.s.ror",rrll0,-*,lJr:"*J)-:*^,.,.;u,giri

J Jdrb br-f tl-c j, 6,lr1L 3.o* c5 q €-+j ..:;j o:L.;l ;t' rrL^ ! .,li .51-CJf.:" 1s tuly.-r, SAL y-lyt-
,.{ c^+,/,ll ,?'3 a, c."i..i.r$-r,5Qt- } .t_i,-s o:li:-l .t-).r[Lp.*-.+ C uJo;--r- 619l

.t-r-,g.?tol p fll$f .rq q c.a; €y J !6,J) _, >.1b ! j: )t ?Ja lt- Vl
o-L-i o:lr c.-+ c.* c.; ,5ly (s11.: :1-3 Ja pt f t J;)JC z.rir jl +liC L.i .c.;j ..>t Lr rl r*

.r;SosUi,t Jh Ot Jrt, q

d* rY .rboLJ rirl.: ': ;o'r'

:.:jL.y,,.1r1 jtl.1;irtra"":+-i.r$.r"i-.lS,-f ,fa.ECXa, 1.1 DX:AX-p-jJL:"

MOV CXDX ; ECX a;1;--L a, DX JG;:l
SHL BCX16 ; F,CX +J1 )! ,, ,:.r,"r
MOV C>|AX ; ECX a-;1 ,--U a, AX JLi:l
SHL EC>101 ; Y .,rr ECX -.r;
.:1-i o:tir-l sli r-l ,rn* YY ; \ i 1:1i. t-ia,.x 6laSHLD -r- y 80386 .5ly

Laar 
'gn:ur pE;l b r-j gt^.:Jt'i t;l i e'>-l ; t*lS ;L- c.=LU ;t s4 ^5,,j> < .rlzg-.:

Se tiL: ri.Jiil-.,rlr Jtr ..* +J, c-lor.-i orl: r:.i.-.i ec +"*T, ,:';Tlfj :
.rl.-f ,_S JA frt )t 1-rig^^ J

.(r- j 80836) .gla-5 3.: 4 t: .:^* lY J d-15 ,Ji 1: .:* \ 2 .c..-! .i- 1: c11 A l: u:;-
.(Jl-u,)r)./t-1* t- (c.-)\r ;4Q u;L:. u:;*

CL .rL-i q L{-)l t- U-;)tt JlrL cl,-) c-l c-l.i Jlr;" L.<,- +J,r:-l ;:;f )lt;.6;L s3l^-c ;,-,9s

1.: uL CL olj l: -r,-! I j F,t-tr,-:li, .r-iL \ -tii .r,-1.'. u:;f )l.t;a8088/8086 f^t;|ry 6)4.r-xL.s.
: c-l ;4= F-t elt -lJ+U.,"u.ib ,rr jq." b f \ lr ;:;f tlri" gr.r,gbrK":1|:r, .5.]L

[abel:l I register/memory,Cl./immediate

c*l.r + c*. Fe
.F* ! nt.* y' .,!A)Lrr u:;y c---11 q ! ..r-i oa;-, etJ &- ,SLo.:* RCR J ROR .rl*L"r

a

a

o

RCR



,ritA 6tOfga4.ot5 sJ+sl Ot{j, sdii 4-B} \Y.

! .:rJ *) .jJJ L-. J
MOV 8I"10U0111B ; BIt ,rnslui,
ROR BI"01

MOV CI.03

ROR BLCL

;)L't 0e;, b ROR fi 4y \t\pt
re.:rJ CF

10110111

01011011 1; c..db 4J 6-,-i*
; .ts* Jl$" Fl;j
; dfJ. f c.-11 u ,};t7 01111011 0

ROR 8I"02(80286+) ; $.f I c--12 + fir.; 01101111 0

.t-'Srf F CF q J lrtr/ u;t3 :.; c"*". 
"rJt- 

c.5lJ" t b BL ;l c* 3r-;c.-b ,'"' .ROR JJJI

CF 1: 3 .r-or,rr .l;r> r-iz (:+ tt- 6t"oc-$ y \ls ,' lt r:s s.:, a- ROR olb 
"xlf J d'..Jr

bs.l r
#i- CF Jtl, t l.r-il qL-.r. F-f c-lt C -, eb C 45 c^:1 ,-r ..:1b .r3t u gr-l.r ;-l .1r ROR Li RCR

.t-t-,f J.a-; !J2. !:.* t, Jb sii +y C CF c* J rf<t

!€ { trc"!. ti*
tlls :,1Ju. eV ,i;* li 

^5.* y' .JL:-A)s, oif r;1 a1l) L)a;-r.)t{ 4 gt.lctr RCL J ROL

frr q .,:;,'7) RCL J (c-)" dJJ.t) ,rib 6Lro:l: gt-rr (,;t y rraL- r;1.7) ROL.:3*ir, .,li: f,,
: r:*l o.t-i p.l,r 01.u,>t");t*;61r0:b,gtr1 (e-tt l.rb

0

0

RoL: t-E_l
RCL:

sPt

ROL BI.01

MOV CI"03

ROL BI.CL

ROL BLO2

:s.,;L,r" oa*,. lJ ROL il $y.r!jl:
r./.J)Jr CF

101 101 11

01101111 1

MOV BI.10110111B ; BL ,rar.;lrir
; '.^3 

q 6..i*
; .Ff Jl$, FL:;
: rr's Y e +, . ;ie 01111011' 'J .9

:daYea,.-l.je 11011011' .J .9 Jl

;*,j: .-ui,Ci CF C 
1 

$)s4g5f r:*!c*- Jlt ,-:$J, C L BL jl c+r .rrj:,t':* ROL ;Jjl
.w;.f ; CF 1r J J^)r./ ,=r- .',..1.;r:^- Jb gL^ '=^rJ, { b ro5 c,4J c-:.r .- ROL (f y J

rGi- CF .pb n, l"url -q[.,r" ,:;9 r:-12 { I eB t 45 c-..t ,.r .:.1l: crjb' 6r.l.l y-l .'1: ROL L RCL

.t_r,l #-; (-rz- ,'r, . t, Jb c* c.i:.iJ, .1 CF c^i.r J t*'/

;: or.!.1;r> c^i.t ed'6l.rr (:.ll: :gj j,il p.;ft .y".rf JC tPtjl .rrl-r.r.tr5r.rtJ-e ci-;l "r-
.-P5o':hil CF

.glr..If9s $tt J ,iA
rpSosl,or.l \ f ?ta Ja-r;.51*.5.9:.ra:LA,g*;; J?-f gf+o.l;.f Jc.+.:',!y-rjl .tllf.-f
OJ-,llM 1.: c,"-12 .:* ,5Lol:r,, jDX 1: t-.2' (:# gLoc-:.r zlfi" e5.r,;l: ,r.g YY 1lra" "t-. 

J;S,.ai



IY\ JJ$s r.9rr. (,|lt (,dtJJ4-UJ{ gtJl.,ir3 JJlf.

.-ti-i!;+.1 ..t:ily./.ra.:.,. lE ttt t )t ?-re 3 ;lyz': 'DX:AX,-|5*i * 'r:-l
SHL AXl ; ?to ,.glt ?" .:.+ 1l o.rt;'*'l

RCL DXI ; Y "1: 
DX:AX 6.lj

.RCL.:jj,-r"Jfu -bf,r* t s,qc* c11 j.J-r:rr,c.{.) r-.= a, !AX,gbc^:r r-"tSHL.}l+^o

RCL-SHL 1l rr rf )t ?t' 6lJ .J!),-./ Jlt c-b e* Jl- e.*r .r: b CF **r -1 o:l: .r-l;r> cr" q L DX

.{f: .rlJ JijLA RCL-SHL si- ,J.

: JJ;-.^ J+? Y I f.*-", ,Sll .rb:-, .J'-rg-. -P.;r DX:AX 1: c1, YY Jl$, cl,- Lr- .r**a 69
sAR Dx,l ; y-r; 6U r'.7 c^+ jl o:l;r'l

RcRAXI ;IyDXAX6.1j

,5lr- SHRD J SHLD .*o: rlF $L-a ROR-SAR 
6.-rj 

d," RCR-SAR 
CJj 

jl &-.r . f ,a g*-a; ,-5ly

.r:-l o.:l f"lt 1., *itU" r:.!.: L c..^,-1 .r* -9 
80586 6,lsf-:'11ry

,f 1J3tE
f.-: 6 st + ,jt, &.r^ .r-ilr 'u-!l-: 

Ly'r. b-tt- :t ,5.:l.t ; t-rr,p; c.; ,5,1y. '# ss '>-l ;5- ""[y ci-

d>.Jr uc J{ dt-rrl ,Sl.r o}-S 6b5..5.r.11.: .r.1aj jlJci- 6lt '*'.J[, 
gl-rr ,6 ,ft.:21: ;.r)

,-1-ar-.rl:-x q+; cJrt+ :* s3- blr'r'y (DISCODE 1[ t) ,'L^'r5'':'-l *i-S -P2' ta:i 'r"-r- dli' ; lFol
.r-lr.f Y oY .Y .\ .. tlL.r:..i 6b15..:;l:,:J):.r..:L jln,Jt,,:..l.,,JlJ ''*'l ;5- 45

: r:*l 6r:.L .r5re,Jlr.t tt.rf o*,-[i" 9..jf C J5C,jt'*', tSll. l:-f "f-t.r.i.
; Code = 0 ? g-.a .fbls b *-l p! lY-; ':-t rL-; Lrlb c'-""r'i '+1*-3'-'1"

.: Jrh,l *-c oi:s, .-)tt s:u-ilr.,.r e t t+i y-:li- u.Ly
;Code=1? r'I' L' 4tJJj"Jb.r:*1 ,l,t 6l-rr*;:l ;l t;rt ,J"U.i-rL J-.1, 4
; code = 2 ? ,a CUSTTAB r:*l oli o:l: rrl-j; A-0 J#.r, n br,.1l .r-:n 1:t-'
; Code = 3 ? .r:-l oJ.-i .j,-Jd (6 r. ,St:r ,-.,-tr Y ) d*lJ d,- J.: .4! d"J:l

; code = 4 ? AL 1'r j t-8'+ $J dJ-' ;t ;5t1l5 cf-- B10JUMP JlJr

.. i./-lJll ,tflC'rll -r.: rl$, J;5.," Jii! BX c ! bi J t)li{ct

;:.;l.r,i, .ii Jlj -r-i rrl.r; rl€ Y .J-: rrli;3: \ .J)U6" )iL.,

unrri ;4ITCUSTTAB+2 .li-l e,1:i JJJ| CUSTTAB*O : c'-l ,.lj el/ J.trt tr s*il Lt"s tlt
,*rri ! nS.,--l [CUSTTAB +BX] JMP 2 rz's s rLo .-ii Jl ; .:*l r,.lri O-J- CUSTTAB *4''-:-l
.c--il: rrl;; Jt'l;tu T ,xt.t o.r[L-c W "]C J# J.l-r- 1r c*il4';\ J]t pl
6,r3-s iti- re ..t:,f o:liil 0040 .r.uiL: ,,.rli, ;l tlir-r lii *5 c*l ;-l c.Ly 2: gg ,>yr) ,S--

-* t"t!.r,-.:j; lral l1 ^-l:r' f l.sl c*; +Lr Jl^:-l y.l L uby 3 .t-.lL uJb;.r 5 ,J.F 6b ,:*l ;5-
BX ,-, .r*|.Se*i,a FttK.--! 4 JU:J| 6,|''MOYZX J..irJ .+.L; :;11 .lc; d/-l -*tt' ota rgla(0'4)

! ! ..ri q;rr,-" ,,-b e6rf-::b.x ,slr., .ts.t ,F.r- .e 80386 6ls$,:;lt1 elt.6 +5:;j.r" o:l-a:-l

.+S..rF-t- y-;.>l2g-:

xoP BH,BH ; Bx,g)L cl.:t'Jlr1

MOv BI.AL ; 'ra SJG:I

CMP DISCODE, O

JE DOODSCT

CMP DISCODE, 1

JE DIODSST
CMP DISCODE, 2

JE D2ODSCT

CMP DISCODB, 3

JE D3ODSCT

CMP DISCODE, 4

JE D4ODSCT



s'-r.n gtbJJ+{.ti ,r+ryt OtrJ t s4JJ..9,

0000 0018 R
0002 0025 R
0004 002c R
0006 0033 R
0008 003A R
0004 43 5F 54 65 20 30
001c 43 5F 61t 65 20 31
oo2E 43 5F 54 65 20 32
0040 43 6F 54 65 20 33

73 73 69 eA et z+
0052 43 6F 54 55 20 34

000 0
0000 B8 ---- R
0003 8E D8
0005 8E C0
0007 E8 000F R
000A 88 4C00
000D cD 21
0 00F

000F
000F 84 10
o01t cD 16
0013 24 07
0015 0F 86 D8
0018 Dl E3
001A FF A7 0000 R
001E 8D 15 000A R
oo22 EB lD 90
0025 8D 15 001c R
0029 EB 16 90
002c 8D 15 002E R
0030 EB 0F 90
0033 8D 15 0040 R
0037 EB 08 90
003A 8D 15 0052 R
0038 EB 01 90
004 L
0041 84 09
0043 CD 2L
0011 5 c3
0046

TITLE Ao8'JMPTB (EXE) UEing a lump EabJ.e
.MODEL SMALL
.srAcK 64
. DATA

CUSI"IAB DW BIOCDEo ;Table of addresses
DW BI1CDE1
DI{ BT2CDE2
DVI B13CDE3
Dlt Bt.4cDE{

MESSGo DB ,Code 0 processing'. '9,
MESSGI DB 'Code I processing', 'S'
MESSG2 DB 'Code 2 procegsing' , 'g'
MESSG3 DB 'Code 3 proceaalng'. ,g'

MESSG4 DB 'Code 4 processing', ,S'

. CODE
.385-
AlOMAIN PROC

MOV
MOV
MOV
CALL
MOV
INT

AlOMAIN ENDP

BlOJ1JMP PROC NEAR
MOV AH,lOH
INT T 6I{

FAR
AX, @dara
DS, AX
ES, AX
BlOJUMP
AX,4C00H
2lH

BltCDEl: LEA DX,MESSG1
JMP B9O

812CDE2: LEA DX,MESSG2
JMP B9O

BI3CD83: LEA DX,MESSG3
i'MP B9O

Bl4CDEtl: LEA DX,MESSG4
iIMP B9O

890:
MOV AH, O9H
INT 21H
RET

B1O.]IJMP ENDP
END AlOIIAIN

.i.r, Jf r.t .f rr\i:-\ lr- ! $-l

\YY

AND AL,000001118 ;Clear lefr. 5 bicg
MOVZX BX,AL ;Move AL t.o BX
SHL 8X,01 ;Double value
JMP ICUSTTAB+BXI iJump to cust. rtne

B10CDE0: LEA DX,MESSGo ;Code O rourine
JMP B9O

; Inicialize
; segmeni.
; regieEers

;End processing

;Get KB char
,. int.o AL

;Code 1 rouEine

;Code 2 routine

;Code 3 routine

;Code { rouCine

; Display

tuU:14 Otijt,
:Jj-:l.td,rl.-l r..br,46r, Flt t_y- J) t)l-f

.rj! u:b .JrSJ- t1 Ji l-t, r.Lra r56hJ:- jl u:-iJr oJ,-l -\
sULr di- ftSV 6tr...r.:L;,-fF l, 

"JS,Y.r.r^rC-J 
.-z)i- t* q.rl5gLrojlj !:j> 6bo.r,-l -y

ri-- t^JJ! -,;as ,g,plj;-l ..r+..t*.1; gF t:l;[:-.r,-t d.;t .d+.i-r- t.1 ..r.!L .-r. rj Jti:;l
6,s'):213".#,f* dL,51 orU-l ,51r, J ,); Jrl 4 or[i-l ,51r,.+Jjl ,rr1l.ri, gLi.tl.dl.t.t

lrss. orLi:-l e..by & ,fl-h.JlJ ilt-.i +.Er; fl e5c-l dJS{r: c,-l uL'l .iLi oJ:,r: tJl.l;

.s.f- .Sl^crli.1 ril, .rrr.1[ir a

.;t Jr.1 it.ft.) o



\YT J.f.S S .3t"- (Jllt (hJ.id-UJt at)iJi rJlr.

.uL Jl:r Gtt't-p .
'grjl:1 o;1- 

''.lri u-p si esr/, ,, Jilrr-/ 
"i,rt, 

Jlst

[.[ 9..1.i."rt1; g! t^.:Ly' ,r-o.:.;lri,
: \ .r.l

.-t;t;Strt5ei- Jta:t .
.l[,S.t+,gbr5l1l56l; ct;-e]l o

.e-l31t toql iz..a ft I ;-r,, c.*l ,Lc * ft,.rrt...i.,bK .
.ttf , ;ro5; o,l-:.. g,,-r., ! sl-r 

"r 
,.*)V 1pa.4i.; JIJJ

aS ,9lo'-j2 .-E; )llF-r*- +t-" 1-r s$lu A et-P q +-L; ,3sL1L it- 6Lr.t-13 a' 12 o'"l:v -Y

.c.-l ;Li 
",,-1.:; 

Jl(!l .5lJ -uq Q-p a-La ';lll) -L; Y0 :lir 1.:

.+-,[-r,lt+ t, .r(.;i' rllj. lk Jis 
"*' '{'-L] o':l'iil L:^lJ ti- trlr' t l1 Jl'l 6bubr1 *f

n-s.rJ.J!9i>aiu!,j j,Jl*-*U, Js2L- JLtl ';tUJ.Jl-tt4 ^;$jAtlu.;*6lrl.sc:laJ5: -A

.(rStlF c^-r rg.lL- *S*t; b lr ,-aL : ,:-l LOOPNE Jl, ,li) .-rJ,o:L;', | .rJlr )/)l5eJ$

,,_P.i,SL^"r.xLOOP J JMP .gltlJl .s;-: ;l "rej "!iE 
t* u.,t ;,-l 6lr+.Ly r-r:r5.:113 ,Slt. -7

rt i qt r- -.,r rJ i-Sl ..J*-l .,,l*r J;-t i;;l: [ .-t:lS.r' orlail oor'l oJll*lri gbJl-ll J CALL
I:J

..r,;b 1l;r n:tfa u--ia-N'1

,JJolt.:63
.1,-!"i-r;.r.jji.(-.rs-rl'3Ja,'g-L\YVb-\YAdL.,UC)j-:dtJl*c.*il .(,-! S't-fd,r'titS'- I

F.-t c.S* .,, ,-3, u"rri &-.tt-,1$,j<- dLa Jtlr ,r c-,1 rYVPV L- -rYVtA '1 rU q :3J*' c*il
'"-i,g,il* .:*il J c;3- u.rri,-<,- t1

.:11: .r..iL.r, c.i-rr; 9.*,ra 4 ^*i.* *+ : .:.)\r cf-- P50 : 'uL 19:-: 9*,ra '{ o

7FH b01H:.u5,r,rJr; r.,ai,xic,-1 .<,-lrLr.r-:[.b;S.r,-LLOOP .rl';i-: :,]-*']*,.91-rr-*,y o

c--!f b \ jl JiU.rl.1-e;-: ^<lt+i,'t ':.;l:y.)rlJ-\YA b-\ o:3.t*80H bFFH 3+\YV b+\ o:j-r-

.c-l .rJl3,JL:.sb.f*- 6- JtJ.t54*i,, Jt 6J).; e.ir Ll .e-i oa;^' o)jJa 's2b 'r3lc' Jp
! rti j rr:,r, .J:^6lJ CX J LOOP tf: ..rJ"*.: J[4, (:..t .rua" 4 ! lJ CX J LOOP jf o:U:-l tlLi o

.tSg stlr J:y i'.o 6,lt;

.r^rJ*;-lJ U e-&-t.19i-: L'sL.f 
",lt'1 

,'1}:,- c.JL c.rLr q,,-ara.rif,r" 

't+"'* 

tt p*l ui-.11*r.i-g/J a

Jt ,Pt r:-l o$ pl:-l .-)\r tJ;-r, ! 1b,:-)\p rJbo:l: 6.1t 1sill:x ':t1L"'o 11.t5*fu-l "': 
a-J' ! o

.,raL; ,-,b;l tt +'V ,)r'
..r-:t c^S;L ,>aa )1.9., tSt+:;lt.: RET/RETN ,j.Ll "-! 

j .{,5 o.rG.;l Jl:t &- a g;[-: 6lt CALL ;l o

RET .ryi -,-lo1 ,li )' l-r-t'?n-i fl: Srrlrl/ tt e-&' Jl31 r:-l J(* .r-i o'iilJtF Jl..r.l 4
.rj,-l c-ilry .- tl f. "nrri 

tt U $l.5,- *.-
sL-o uU;jl 1: ..t.Jo:[iil Y J, f=-n- 611 o-111 c-i*-: I llti. istf a\ st ,Sl-t u"2 *' '"ir"1 1l 3

.-r;5 u;: ,l-ti)U 3 .:-)U tJ.9J, g;Lro-:ls 6,1, '' ir:' 2i:a:



s4tt 6l,.ojS++rl5 sJ,tdl Ot{j 9 r.+r5i ol3; \Yf

tPl"
.JJ, (e) .,51s; (.7) ..bJS (-dl) :.r9r g-j ! ,r^.r-.;ri {.rl ;.r . - \

r5 1,.:J r1i,-l *-# ,)l JJi-r 4 J LOOP cl,- .,51:; JMP e<1 +5 ca! :1.r,,; ,5|r- (uiJl) .A-y

f,--.g :;1^ir4 ca:;.r* ,-tl ?.* *t,l#t r9srf^." a.a;-\ (,;) . fe*l 1r;7

t-j .5L^r.4.a" .r5 t n:-r b Jh::l r:. ;l n.sti .t..J.r-ljbi05c8H c.*il e..i.iy ;l JMP 2..r-: ci- .A-y

A3H (C) JDH (-,) ,14H (-ill) : r.5;r.., JMP t;3!^e 6ta
sJr'-J^.6,J4 J3l .rJ-c.j:;-)\ 3\.YrYr0eAu\Y:lSe-l*!.*b.r.*gf 6+--'.ilbrr4 .A-f
.rFrlFr[ \y dr.iLi fb e.t* ! cli3.r.5orl;' ,1 LOOP;t .(r-!"f r,- JpL rJrJr U-*

, 'qSorLil .3+.t.r q& AIDEBUG jl; .r*k cfu! ."r.11; J.--l b i,i
."ui^".r;hi)lc 6bo:l: 6jL DX ; CX I .li..o cals cl;{ 6bo:b 6;L BX J AX ..r.;Sii .A-O

l* ,s.rl - AX l*i (Jlt) :r.5 ,* tt t-.t l3a 6) 1Qs) ot,2:) CMP J *-;.ry .rbp,
l.i (r) t.-tnx jl ;+ Jl$" u-i <4 t..>roX;r;<arst 6;l- CX t i (v) t,r-tsx;r;{rs

f:11: :3--1 t-:-*() 0) f.--t ,o.c 61VDX l,-i (,.) ft:-l BX jl ;-l* AX Jh.i"
dr cJl- 1: 6jby* (-iJl) fsy -r-lr q Vi 6F s s-*'l-ib.r-Lrq; ) ,t).:113,2: .L-?

.it-"c ,-t4; (:) .c.*l ,;Lr 94 (d ,tF.r lFl * q s-b;l n:-i; JE:;l (9) .,:-l g:lL-r
.:Ldl 1.9lil i-.t;- -5-- (r).,:-l

6iV)aa!r,6,l.,-l J,J-.i[di.il$RET,5B10 Jlstfla5.r"^:O;yJ.t;.1 !A-y"fiiut;r, .A-V

..'*tli5rrlr;
.+", cr- b FAR L- J NEAR I PROC t5, srLr ..r,-r- ;.1 o3t u .A-A

, Jlo ; Hlo r r,rs, r'i'ji;t ::r:*; ;;ffi:'JJ ;;;:rfi ^:;:f$ .ulr; ,.j..)ri rU-' aa 6;l- nt+ .t^jlJtlt JJ-l 4+ti 1: ..tl5,r, Gl.t'l,c
,*L'.s!.r 11100011 63t-TESTVAL {:L.ra* L{r01111001 g-rLCH 4tJiS.,rri .A-\\
.AND CH,TESTVAL (.7) .OR CH,TESTVAL (-iJl) .r.5 J*,.' t, CX t il J4 :,;1 .:g-r

XOR CH,111111118 (r) . AND CH,00000000B (r) . XOR CH,TESTVAL (C)

: +J d-r 4_f i:r t ! CONAME crL;;* : {5.*;rjlr t) : j-r lr tJ/r-t ;$: ,."br, .l- t T

.r5"1,-.+ Stt.utr qlt.<t-f .l;,- ntqit j S,Sth.l.tlt,;-.t
orrit-.! 6L*.1r ! BX .rL-.e:-.-t*i[.," 03 6,1V CL .e .:-l 1011100110111001 6;l- BX +5ii . - \ Y

SHRBX,CL (C) .SHLB>qCL (V) .SHLBL,I (Jll) :rr5;,,*' fi [y[.r!..i: gLatjl ,rl
ROR DL,CL (;) . ROR BX,CL (l), SAL BH,l (,o) . SHR B{1 (r)

.45 o.:tii-l 10 1r rli ?-r. J40H U CX ,rr;[i. glf C- j JEil .,' :, r .l!j;-r jl .A- \ Y

45 r15 C).rl S:_* l: il u ,t:Sn oP I i b DXAX .rL.y* ',:* ,,:;.r-' d:n 15t{.;jl JIJJ .A- \ O

f*i'Y / ! DXAX .r!;:* (.7) ..rJ,-r; f 1: ! DX:AX .r[.;- (,-cJl) .rrr gla.l L;j JLrt
.t:5:r. Y 1,r !DX:AX:BX c.r1 tA (d,&.f

.6 :-r. t .1.r ! EAX c',i:.1.;.r:r: ! -r rJ,.pl. EAX o l, CX:BX .:L;;* .1-'12



,Ji{l,.i A2Eie t $S a2rie g$ae- 

" 
.J.*f

$c"+\

!,;:r-tAj [;lt;E 9 ulf aefu,j.ltc; ;6lro.rin

iirtf, lififilrlifi tfi t;iif.ll:ilitxl-lt.!,tfxl,iliil

.r!5 r-; r )l cstltl "fy-* 
.l ,i-l-J 4J, 6r, y .rtr)\!l ,*-V Atto :slf J.6le."ri' : 

j't'r

4.J.Aj

i-,n tt*s srLr.f-l:1.: 
"!"ai)t 

o.:l:.!5-,i +, L- orlr a.2b 1: L- l.; orl: -robU,5lrubr1 '"1'."i;-l b

y,--L #G.r, b 6Jf 3 $11:;:jr L-,,1y..(*1:.-r.JSrio )l ,Sts.ts *,;li Lra'by ':'bl'Jj.:JSs'

6j1 y .rb),ltl ,:-* c,.{- 6aV.6.tsse t212. ,J-at;,-t .s.;L,r" f^lt .<--, t .-&q ,ui''-L; '-La 6,v

6lr; sllsy 
't J-i.yl a5,51+ei3.1: ..t'.r. ctt*:-: ,r;;'il 

t:rf;t:ir;.ffi 
i;;::

LS A^L. dr..l.rl cfy-* J a^L.,g-rt,r .rlh ,5ty INT 21H glt : ,i-U "^La ul4-,:6lr' INT 10H

L,r- in"; *a-a *AH .:F.r: lt 
6L.,1t-ra" 

.l-1.,1 .l5', L;ta- !,31'3'1 J.l (lau--JJ- L-) Cli y-l ''':-l
.*ar tl-/ r..ra: gla.il .l.1lr d;; eS ue-J_r.

.r$..' ;t ol:4- ,Jh Ll ..r:-ri,r.BIOS ., i.ri:-. lJ JFINI 10H .u;L .r*! 6!-ntOS .r$--e

!.54*ir 6:313:Jtrr eltt S.l #i! DOS + b J;5t.r:r,t d:;l: t5lnri3 tt'-Jt' INT 21H oJlo*
..r-]! rh-'Flo JF-r o$ :1lj y't2l5.5rl"t; J.U r*"t ,K-

e!- 6Lro:1.: ,f)l:1; 6lt i o:l: gtrjl l, G5l,r)l e! ,5Lrr";by i.r-ljl ,Slt*r INT 21H 'rtJ-r
,gl_r1 Enter r:5fl5rrt-ODH Jl$, C..,15../.1 ,J-t* 

'*.JlS.," Jii!BIOS e,.(;L9l:h,\ JF.rt
.)rl) oJUl C.arriage Return .r:;t -4q ; ,i-h uLc 6,lyJ J-lSb.i,

: -r-i!.r JJ C*slor-: jr+,-|.ai 
"r-t 

.1.: d ;t'L"-c
loH Cli ii1 ztu gfr

|; .llS" f.ib o2H o^La ,g.2rr Fl:K.r,-L-
a^La 6.1L3b u;r7 09H nalo 6i2.rr d.l .r!k

l,rK ^^Le 6sjlj
LK o^L.o 6,>111

r-i,c,3,j1J.i.Ll

a_er J
02H

06Il

OAH

3FH

40H

.:11.: ,;r l) JIS a^L'.1 .ri.l ,-J.a a$t i e;ra-.Jll., sFF \ \ .1 \. .f^ar



s'.i*a dLoJrii.l5 sLtdl OqJ J .,d:ti a.U.1'1 I Yl

d&taj atEie

"|,U 
,gLrc.*;3" ;l 6l+(-i l+r- .l Lrrl- .:2b (Vq t' . jl) ,lr:- A" ; (Yt b " jl) rL- yO Fj,-tJ LK,-

t'! L.;,iK, .5Lrc-5iy, jl J[:, q Li-l .1r .:./ g4".'* lt;.,, t iJt<. ll"r5r. ;> oS slLu" f-l/ ,r"rc*.rri
: r:-l o.L i

,",r:;U"[,]^i
;;p -b

.r-o.t-l: ,-Jti

b3* -b' ,,!.Ljdat, 1: c.5ijr
00H 00I{

4FH OOH

NHNAH OCH

00H 18H

4FH 18H

00 00

79 00

39140 72

Yt, vt d_f
)! .:-t1 .-tf

o;. f-t
.'*L * o-.iJ9-- l r r J

.r*-! *ll t-f
a
u

00

79

;l BIOS ,t &r rS; 
".,:-L; 

n -L .c*l o.t.l orl: ,rL.o:-l o!-L.J {*i, cr$- .r!-L; q ![iL rl ,r.:;*
et-r,-&-'2Kr LaFLtJ 6tJ.bizK4t.r-fs"./t*L:.i L.LiL.,1tc..r[4K r,-ic/;uiuooololH c-+;,
J )L-j 13, .:,r.i ,5!l: e tlj c(*-\ ,.rLq" .J1i ,5;1 :11 u;Lr l.r;5t1l5.:U"r dLs jl ..r*i[.," tslJts-r^ ,r,,
juiBIOS 1: B800[0]H c..^,J- rt r5,.r5,r- ,"/t#+ ! ,-,-[ 16K 6t di-.; r.*L .1t: -E- y-; .rLl5
c.Jt- dlJ .q-L; ,.:.11:r .*tf *lbl- ;,2 ,>Jt> 1r g-n -r+lr./ Jr". gL^FLtS,_,&f 61r..'.i't
-r! l, tr FttlJr" r:*l o.it A. 6!l: a^Lc a 1 .:;l: r;--1 Y b . o1L,.i L. /aL..rl.63 .f.k cob ."i"
,>lL.o j lAd-.c.r.c.-l o.r..! el,r (,<JJ -ujt) Ji ,>i"c 61r,.,:x! "i- : '.5l$ 

ell,.:-,-ll .i-:j*i.7 o:l: oLl.;

..'*tb f-rlf tE I s-0 ,^L2 L, l.i! ..j..- g.l .st u:>f u" 6.)J\" ),a.t y.;:* crl;g L. &xr
SVGA t- VGA .':ujL o$ +-a. ;5.alf arKL'q u.- r&-Lcj,rr crrl+-r l) a^L.' sri-Li 4tdLa4iiJ

u.:.,11: .:1-j 1r-.; r-'i.zq't+r- o:b JLll ,JlS"l ,rfu* 2j!' .s1ls'^JLJI d5-l-j n^La a,'l*Lu l.; o:l:

dJ.r; o.rl: f*ir- ;Fj, itlJll .Jl.!..i! clLS-;r*r,t56Qr, a-r 1r aLiL ,Sk-tri +5:11.r, :1>.1 u:i^;i t l

INT J INT 10H .rl*L-o jl orl.:: ,l i6*b cf.tt ..:-t '--i,-p6 
L1 ,r.:L 2\st e>ul ;5- ol.LJ 4..-b

.sl:,r, ! e.;:.l"-J F-L; o.-L t:',.rJ" 6 r>-l?l}I

Ugtip.1$
,JJ+ JIfLIS-S,'-l ,r,-l,z .J5oo;.l. r.;i.,*;r" 1..;-.1 .e*l ,-*, ,jl-tt €-f a)JJ., c<,- LJ ,j15, {,i.E;;
a^La u'$s.glyBIOS.rt/--e JNT 10H.(.r5; jq+l b tii,t5,,-$.iF.J|-).:J*.1 o:l: oi_L; r,.lr

lr* *S1 fi pY .^; olL.i ..t-r:r" CQ t*ttf<" fr*'* gt, .r!Lc +, AH 11 02H 
Cb J r.its. dt-L.j

.:;ls .r:*rl [^otj q+ .rL-j;* .{t-: r1l3 DL 1r l.; crj- ; DH Jr ! }- .BH c.,L,' 9 (>-l j:.a
:r5.,, daj \0 o;;- 3 A *t- tr b L; .lli.,i; J[,

MOVAH,o2H ; L;,115, |.1l* r:*.13-;r
; jta a^L.. r2L..}

; A d.r:r
; \0 cl$-

; rri_l cr-.1.p jl_f|o

: J.5o:1r'"..l rl.oi)L,re.r;Ll.rlra, 4 t MOV JJ-) 4.rl J.lilr.f oDX 1r .lg- 3,L- fh gl"
MoVD&0s0FH; \0 clri.*JA .[-

MOV 8H,00

MOV DH,08

MOV DI.15

INTlOH



\ TV erirtt-i .5ir 5 .l$3.atr giilJJt

jr'-*]. aaie grJl5t,
+li € l--.! .rr:.r, 1l+t tt ,fttrt oir 

"r!h ^-L- ;:sf 6\.J-, 10H d.dJ il06H Cb 
INT 10H

d!.;'it1or.i61lj5o;L-i+J.y'.;ra+'l- Ja^Le+/ -P)lUr-!lJ"r!-l- a^;e;l ,r:nL-'^a
:.r;5,r-rr )lJi.l) J).Sl-^.:ty'gb ;,-l ;l o5$'.1 ,5ly..riS

.06H Cb =AH .
.a^L.a o--l-,Sl-t -*o L..r:.;1.:61L;b 61 6 ,r;l+; o.;l---3 =AL o

.(rl;.<--q ,&r,-rfu oi-f .d;t) .tLe )lJi. -BH r
'UF b':tr9:r = CX r
'Ul- 'L- :cl9i = DX O

6 *P:ll,.; AL J JS,r^ d-F t-t .*ils 61L.p df \t +5(,51'ra1 tr) ,;U q-L DX 3 CX

l) )€l -J-'.op JAS 
a^ie.-{ ,lr,f ,5! 6|.y. ':)Lu" oa*.12 .r.l[ e*ib'j[.:* * etL-*,:5r.- t'-L

&- y-j Jk" .2:71H c-Le l*S oat.18:4FH .[(-) r Dx 1: ! .-;1- -h, A* 100:fi)H "$! ', CX 1:

.uS!r" filil (\ c.i.r) ,J.'l +) ,-io, : Q c.r,a) 'rr; ' *i.:,j ! 1.,1 J"S '^i'e
e$-*.>Sf )JLb c ,Jl.i..5!i

Mov AX0600H an=oe ;(.g)Ll esr-)er=oo U"t-t4^;r) F ..0 b.* :t,e^i..o ;l 6,lo17;",
Mov BH,71H ; (\ ) 

".rrt 
,J{) Ji (A q; . :: r., o

Mov cx0000H , ?" d)t F,l; ';l$: 'r'-! vq 't- '\Y <rei b "'
Mov DX184FH ; c*b .r:i! -b', a*- DX 1: |.,10C4FH J CX 1r 1.,10500H

INT loH ; ilij ,sr.-Jt' ;lt'l-f .-t+: tll
;.:* .rt;; \\ rt|* cJr- w J,ar 'rj-:; .-4-'* 1S4FH;r ;-.r;! u-12 c.*^i;* Ltt'lr *S'5t-;'

.JS4 i:ej

.r-lt l.r+l .r.!L u-.il: lJ .rJt j .i- L- osl': s3.,1.9 61j[i; 11215.11 b J"+ F-LJ ./q q! -J-el o.'[r1 .(-

)l s tSgrK a-; ra (e.; u[at ,>t J^c.r-tr"r ,|,-li c .t!-, J"ti 45{'.{c/ €rJ.l) rlrl DOS e-';
,e-tlClTt a*! aill,jqu,+ .r{*L-t;l o:t-cll q -Sl ,fi\", iuLt j jorL orl"a'l t5lv t^"t+ ,Sll*r

.:9i'":la-:*

a',;e j\V 6111 osn gb lm z tft

2sb:- g-t'..rrlr,-l & u^j.* o>$:-l .f p )5 f, ,ri;:- ,.F-L; glf sfrl 09H 
Cb 

INT zlH J!'L
.,*a) rF @IH l-$) .1): or5:;.r* c'-)b ,4 qJl )" J € i-f orl: a.oll t, l.r ,r!-k a*i1 b e-l 1j)

::jL"r. ,Jet ^rlJ +!, a/-l jl Jn Jk '-r:.f"f o:lt' 'l r'li jl ;.1; ut- 6t,1 o$^r +5

C{,JSTMSG DB'custorner nane ?','$' ; ,!L; a*i.1

JS .-.'1 a.:-i1 .pl.: .o$ o.:1.: ,JL.l; l.S,/l^i n-.r F-t*] 4:*:J jl 
"l-f "!-U\ b tY: c-)l.--o't*lr","

dll Cb ;l ;l dc-l ,t-l ,)st ir{l JS5 r*-l^; ,r--.:, JSDB $ J# C J+ b L-'Customer name ? $'

.qf, o:l-a-l r;li,_# $ ttlrK d':,-LJ

..r+: tll ! INT21H ).pt J rJ6rr.15.1! DX ,s l1 .ril; o:.., ,.rri J=5 ,--t; A]I .rLi .1: ! 09H gL'

MOV AH,OgH ;.Ji-tj a-13;1t
LEA DXCUSTMSG ; qllrl ,*;:i S:l;6:1.
INT AH ; ii.t er-st' ilill



1,,.f.n gtl.|t5'1dr5 ,ft*t gtri, rr4ti .-U11 \ lA
L.)d ($) .;): gry-e L. Gls l.; o:l: 614:-:l J r^rsJ ,r!L; .:-! 11 .* jl lJ FIJISINT crlol-r
S.r.l.lL; c,*! c'* dJj- jl "t,5-k air .i- .$)s^j r*, b t-l.rtj oL.r:^, .r$-.o ..r,rs,r, o4n, t:

6lall y)r .:,>U Jt .r:*ib rrlr; e-tU-b 6-r l4 c:.1je p J +1."./ 0."1.:l .9 uq h- )t.$Lyt -,rh
"t-,.r1 .2!,r .r.y" 4 +, L' .ra.:,r, ubl ,gla.tiL c.1.lJ" l..t J/ 1 lJ latSlJK d,!t"J .rl*Lr .r.5 j tn l, e*,

..r-![ a-:--:l: tfl Jl

ASCII,., tAjttJtt .,! U ..Elrr ogH g lj jl osl;',1
tr,_tlb u)1.-uri"," cl[ c-l G-jt-J rr-L; *-,ir1: 

"!1L; "1.,U 

A Jrn- LASCII FblSyOp .-lrl
Jl-j ,JL- Ft:K q ft ,u.r-e J^U Jtr ,Jl- Js.: r 3 ri.;t$ (J.:.-L.j 

"11b 
J3r-- ffU , 00H .uL

.r-lr"r 20H . ASCII

1.1 Jlj.1 c- A1OMAIN Jl31 ..t rs,r, ul-Lj lJ ASCII 6trFbl5 .1.|5 o:;.r^. C- \ JS"j 1.: .COM c.Uy

.tS*^;lt-tg
..uS.r" o:l.rr,l ;|; a;r tlrrS J! dll 06H 

Cb 
INT 10H ;l B10SCRN j

..15,r" orlii.l 00:00H ! L"j,Jti ,r,o: ;lri, 6ly.02}{ Ct'INT 10H ,l C1OCURS o
00H L 4J,Jl's- o:L;:-,,| ASCHAR .r!;:* L,.t-l-i ,5lr- 09H 

CLJ INT 21H ;l D1ODISP r
or.i orl.: ,J&LJ !; ,!:l .,r-, FFII a,l-; l1j,, o.:l: .r-* FllSr" ; *lrcr ,i-lll 'Fr..,, ..r- ,r,r:.,l-r.L
(04H) ,*r (03H) Jr &- .r+- J (02H,01H) u>t) ,>11- _,i sqr.-i- J ,-*,-r;UiIOOU; Jt' ,SE .i. fr

07H FblS .'*J,e d! grn JF j5btst Ll ,r1j,r, J"U 4i .<, Jtu 4,06H FLls.(05H) Ct- r
OAH .JrSrr. .:l*-l tab ,5i 09H ..r-i rolg baskspaces .: :." 08H .r.i rrlr; -F-t'. ;t l_r,o 4 :tq..l ?i-
09H 

CU ! -Jll c.i, rrlr; .5rn t; Ullr @nter) ODH J .r-: rrtr; l* -L;.1.: LiJli p-S )lt cr\
.r."-1- .5! BIOS 6trr- sr )l 4lir-;" +) 'l..ol.1; *St;laL") .ri rrlF o.:tr F_L: .24H. .;Yr J3*
uiL- e^-y ,JlrtSlJK FFII L- 7FH j c.*l OEH Jl5,.r1* r:; .({50:l;'.",1 oav Fl)L{ ,t-l g-o J-+-
.r,-i,>11;-: 'r"S,r-r-rj! J"6 4.UtSttl5,-r!* )l ,r.rag:; L ir.l*" l1 r"l;r .r;l.r;,r,.riLu, ASCII

J,-l ODH 3 08H ,l uiaf< ! +.llr c-lf r:*l ;K- .t.$,-*rJi 1: l1 ODH J 08H J- ,gls;Sltf ur

D20:

CMP ASCHAR,OSH ; IO8H;I ,:J
JB D30 ; .ra* .*li
CMP ASCI{A&0DH ; f ooH 6;t- 11 ,:J
JBE D40 ,f.f ,y'* f+.4

D30:

..45 rra; l1 a-"1;r1

;ODH I <08H> t).!Li

; vi.s F-1t jlrlt
INC ASCHAR

LOOP D2O

.rl*Lr ;,-l Jr. ,-ist t+i rf-U *J+50+r .r5,r, .,.!11f+ ,,lF6bFltl5ql5ri-L*.rt .x.r- .r-l

.r:.-l
.r.l-i lpl ; . !u.COM , t,ti gJE +, ; o: J&! J J.:-l ror.pi rt+-l ir.r* l; ;|.i LU, :-iJS:-- J. r9-. Lt; - ,J -t-

MOV AH,O9H

INT 2IH
D40:



\ Tt ji1Ll ..rtf, ! +g....lr rit.+t

page 60, 132
TITLE A09DISAS (COM) Display ASCII characEer set

.MODEL SMALL

. CODE
ORG 1OOH

BEGIN: JMP SHORT A1OMAIN
ASCHAR DB OO,'S' ;DiepIay characcer

l,lain procedure:

AIOI,IAIN PROC NE,AR
CALL BlosCRN ;Clear stcreen
CALL CIoCURS ;SeE cursor
CALL D1oDISP ;Display charactsers,
MOV AX,4C00H ;End
INT 21I{

A1OMAIN ENDP
; proceEg].ng

Clear screen:

B1OSCRN PROC NEAR
MOv Ax,0600H ;ScroII full screen
MOV Bil,07 ;Accribute: whiEe on black
MOV CX,0000 iupper lefc location
MOV DX,184FH ;Lower righE Iocation

;CalI BIOS
;ReEurn Eo caller

BlOSCRN ENDP
Set culsor Eo 00,00:

C1OCURS PROC NEAR
MOV AH, O2H
MOV BH, OO

MOV DX,0000 ;Row 0, column 0
INT lOH ; Cal,L BIOS

;Return co caller

INT IOH
RET

RET
ClOCI'RS ENDP

i
DlODISP PROC

D20:
MOV AH, O9H
INT 21H
INC ASCHAR
LOOP D2O
RET

D].ODISP ENDP
END BEGIN

,Requeat seE cursor
; Page number 0

;Display ASCII ASCHAR

; IncremenE for nexE characEer
;Decremenc cx. loop nonzero
;Return co caller

Display ASCII characLers:

MOV CX,255 ; Initialize 256 iEeraEions
LEA DX,ASCIIAR ;Inicialize address of ASCIIAR

ASC// g\rt'\.;K ee* .|.\j s\y.21H i.f..i, iin5 )\ cr\id \- \ $.!

rl'.si- tgssst dLOAfl gblm 2lH

6Lrr5!t56:-1rJ q-b ..r-!.f r:iJri oi,.s 1h ilS .^;4;l bob J1'l el1,0AII Ct'INf 21H

t r5l) :rlr;$ r.rl llrnl ;ittrait euJ bINT s$., d+J 6t J+ d.Jl* .,zbl', €-, d,- q o.t-'l rllj
Jp f U,- 1+! .:!L" l.r-tl .(qL; oJiu-,IjJLL- rfi c':V i,:-l ;(- .+srttyq e! irU; 4
t lr J.r:"li .r$.." .r56.rlrlq rJl2t5.9.r[ rl.t^; ir:rSr;13;l y.JKrfr:-l yl ui.rr .$li Cb gir3;j orl.:

*t ;r or-! r;11 kr, ..S5 .r.lo.r-ir :l.r-' c;$-r .lJ, .rJ-+cf 6$: jUf .rbFljtt; ct2i y lu

! e.-l o.r.;jt.ry,r+ 4 r.-ABBL . r',tr't r.{B'#ft"r:t; ;ii : iH;.,#?:



,r6,n dlntr*|.t5 .,J+dl Ol{i J s4ti d-Ut \Y.

Jt* Ar3.,tl .i-.r,-l -<Jl..Jl;l . u"r ralr; c4t.4 :-r -t e-S jS ?.* 4SAYTE fJt c.iLa

t^;tr! c-*J ,JlJ pl; .(,- .r;tro LABEL jl .)t;- I !.-r,-lylo- b .-+.r -#tS: ,J..*l .r-:lr.r
."t1,5.:::,

.51 ^SL;i;r 3r:-l "."-!..x1.;lrL;frl.u.c-*l 6,:jljySllK.:lr-'fl.r-63Lri"lrq4--!;J-91 (Y

,s-.l dt-4.;;t15 jl +5 orl: t/ .rUf y .r5lr- gl; .r-,!,-f YOO t- FFH r'li;Sf -r- .c.-l ,r--! \ rli
.t-rf _^

.c.*l .rr-3:Jr r,-:8" "$i 
o or..! g-b 6;tr;5t2t5,r;*;- :l-t*- ;;L or+i c,.{-? otL" ,J|1 fJt q! (f

..r-! c-rt n 9q;l o.r,j s-b 6trr5r1K63L d$"f -fbi ! 6;*l* Cr q! (t

: tSu. i'-p 6:3.1-9 a9[ 4;t -r-tr! .:4 .K,- &.r JLt"

; ;"1'L cJ r q *i
i 65J)J r5l1t5 rl"l".; ,51.t-
:,4rr\r :Sl'lJ :jl o:l-r*;V JJJJ 

' 
A

KBDATA DB 2oDUPC ) ; .:,!S ^^;". jl or-!:;13 dl^FlJtS

! ..:1.r_l- ,_xl lb .t t-rs )l-p.:.-l.i jJ," 1.: 6 ra.:,re 
f 
q ,!^-l ," LABBL or..llry 

"-:.i 
.-r-b! c*! .;:

+J",5:4, MAXLEN J PARALST r5; JL:r./-L:i dLABEL ^<.Jl+irl..:IIjKPARALST
ACTLEN ur:Ss- ;-r-, t, 4-S a^ie jl .ry-* 

"!,U,S!t5.rl.t-- 
,lSl.u MAXLEN .r5,r" ollil +Lil-

6,lJ.l8 Y" ,KBDATA J'-r-' U-6-Vo1Jr or.-i rJIJFllS.,jl3 rl..r,"; b:jLu" f"l,'l .r[." 6111 u;li!
.;: ! OAH 6li e gi.:-9-1,9 c.-13;1: ,JlJ .J*|o o.:li-l rl*i .f l ,Stti r:- gL.P .rl .t*l.lrr* .'t:Su" sil l^FtrS

'.+S Gtrtf ! INT 21H -r -Ita: rll DX 1: 1.2 (PARAIJT J[, r:) plrq .r*-J ,.rri .r5 
a.-r,'* 

at
MOV AH,OAH ; r!Sa*i.z 6,rJ)J c-slf)t

itr ;,fo**'' ou,' t:,:)";::;
y .r$--r.{1;r )Jt2; Y" ;51.r- ;l lS 4t: 15t-b lJ t^FlttJrl5L' ,r:.r rL:j-INT elat"e

6.:j1j crL-! <Enter> cl: J Ly1l53 .iJLl LJ11*! tdlK, I "t;S"f o {';- a^La 6st t.lt.Lf eL-Fbts

J_* .;. Ll .xSu" ,-lli. KBDATA d:-lt.l rU +, t2 (ODH) <Enter> Fttts.:t*t ".' .rr:,r" c-)U l-1

.r,, r^lF ,tf -;-\\c*-! o.tJ>113porter + <Enter> :u:L,r,[ ft."t d o:r.'.i 61313,r^il3

ASCII:

Hex:

;5!15 .rar.r" dJbl JLt 1: ACTLEN 
f 
t lr ,rtr! .*! rt c.-tr ary-1, .;r ! ,06H ,G5J)J gt, Jjt crt*L,'

J.r* d ODH trl ,r.;ls cJ\l:;5b5.r-l .l L;-l t: # Jl*) .:r, .r-rlj; KBDATA +6 ,: (0DH) Enter

.S*-b Fttti t 1 Lai slr;.r" _r..r15uoli osl: Y. .ODH tr Jp ,stu .(rlls 
"aL .f,t;

Y " JrtSd,- f | ,,)+ J[, .,: ..r*l[ Jjlj,l l-r;5!15:l-r.:;51.r- ;l ;.:o d5JrJ dtlFbtfbakespace ,'5lr5
..rl*L-o .ri r^lJ- n:iy.r. Enter r5btslaii la!-l f I 5)c/ u.r.'3 frJ, r:11-Lii l.; <Enter> j ..r.5:1lj 15!15

,-l ,r .i- ,-r ",.-i-* J.W f l.ry-*"* b L,; dK, J Pgup , Honte u Fl 'u:L .4b ,ti! a-j 6Lr.!15

-u-rl3i o:l: e-)i \ \ .f-.ai 1s +cij 3: y-l rg5orlc-l 01H 
Cb 

INT 21H L- INT 16H 1l u qll: ,5t O{
.L

PARAIST L"A,BEL BYTE

MAXLEN DB 20

ACTLEN DB '!

20

74

6

06

p

50

o

6F

r

72

t

14

e

65

r

72

#

OD 20 20 20



\rl &J-i .if,., +lJ..-f.. u!ll.r4

b;U ri-U t uit-*,:r.tir,1
-f4 t rls rrlj; 

"p-L; 
r-;.. f -r. tt l.s lb .rt- .9 .rl5 r.,11 lt gU .<,- l: .:.rJr;4 tt6jl t-f ;|*) e.br1

i $.:.re pta.t tlr.j >.slj.,.E1..rf r.1lj !Dana Porter gL; nS JI.JE .Slr: .*-ig ylJ..l. !
..r-! .rrlr; -)A-*.$q;q;l r5.\ \/l=0 :y J \ \ Jjt" ,r,-a 1t

.T. - 0 = ro :rid dt. jtll$. yl (Y

page 50,L32
TITLE Ao9CTRNM (EXE) Accept nameg. center on screen
; - - - - - - - - - .;;;;;-;*";
i----- ::T1::::
pARLrsr 

"l$i ByrE ;Name paramerer risr:
IIIA)WLEN DB 20 ; maximum length of name
ACTULEN DB ? ; no. of charactera entered
KBNAME DB 21 DUP(' ') ; entered name
PROMPT DB ,Name? ', , '$'
; - -- ------:;;;; - -- - -'--i----

AloMArN ;i33 FAR
MOV ]lx,@data ;Initialize eegment
MOV DS,AX
MOV ES,AX

; registers

A2OLOOP r

CALt Q1oCLR ;Clear acreen

MOV DX,0000 ;Set curBor to 00,00
CALL 02OCURS
CALL B1oPRMPT ;Display prompE.
CALL C1oINPT ;Provide for inpuc of name
CALL QloCLR ;Clear acreen
CMP ACTULEN,oo ;Nane entered?
.JE A3O ; no. exit
CALL D10CODE ;Set. bell and '$'CALL E1oCENT icenter, dieplay name
JMP A2OLOOP

MOV AX,4C00H ;End processing
INT 21H

AIOII4AIN ENDP

;
B1OPRMPT PROC NEAR

MOV AH,09H ,Requeat dieplay
IJEA DX, PROMPT
INT 21H
RET

BlOPRMPT ENDP
Accept input of name:

C1OINPT PROC NEAR
MoV AI{.oAI{ iRequest keyboard

lil Dx, PARLIST ; input

RET
ClOINPT ENDP

b* i!-u r.ir-{ .j'\\-\ Jti
.r:-l YoJrtf..-ai;b.S..r^rc/c.r.Jr.:-!e,q1 .i. lJ\\ JJtSHR.lj;-:.B10CBNTJljl;r

.l q -S r, +S ,:-- .JS.r. o"jt* l.l c-$NEG .tpt.6,JLr l,-00000101 .t-i.trlr;00001011 6tic,*
Flr' L, .rj .trl3; orb DL .:$ 1r Y0 iry- Q-i +t rg..r5,r, C- -S tt l)40 )lJi' ADD ..r.i .rrl.r;

: .r.: Jrljl orl: u*l-j ;r1 a)-a ci.r.l "rr ;b l0 t r.;- .\ Y .la- 1r t.;Jlt

DispJ.ay prompt.:



slrn grbJ3a4jS sl+dl Obi t grtt 4.U14 \rl
\Y -L- I Dane Poroer'tl

dJir: 35 10

seE bell and 'S' delimiter:

D1OCODE PROC NEAR
r/loVZX BX,ACTULEN
MOV KBNAI,IE IBXI , O?

MOv KBNN,IE [BX+11 , '$'
RET

D1OCODE ENDP
Center and diaPIaY name:

;Replace ODH wlth 0?H

;Set dieplaY delimiEer

rLocate center column:
; divide lengch bY 2,
; reverse Eign,
; add 40
;Center row
;Set curaor

,Display name

;Requeat Ecroll ncreen
;Color aEEribute
;From 00,00
;To 24,19

t

E1OCENT PROC
MOV

, SHR
NEG
ADD
MOV
CALL
MOV
LEA
Itff
RET

E1OCENT ENDP

;
Q1oCLR PROC

MOV
MOV
MOV
MOV
INT
RET

QIOCIR ENDP

t

NE.AR
DL, ACTULEN
DL,1
DI,
DL,40
DH,12
020crrRs
AH, O9I{
DX, KBNAME
2tH

Clear gcreen:

NEAR
N(,0600H
BH,30
cx,0000
DX,184FI{
10H

SeE cursor row/column:

Q2oCTJRS PROC NEAR
MOV AI{,02H
MOV BH, OO

INT 1OI{
RET

02OCI'RS ENDP
END Al0!IAIN r

V\ .j|,.\j r .ir-{ y \- \ .F

I rrSs. i/-,-<.1. lb jl .r+ .l-UX djl.;.1 q-b 1r ! (S7H) FlrtiDl0CODE .r11,.:-: .Jr5'ar
MOVZ'( D(,ACTULEN

MoV KBNAIvIEISXI07H

ii j* e, r-13r5;r .5rUS6Ll LdU .I'iOV )Pt )t.JS.r. f&J rS!lSrl.t-' tt lJ BX .I\'|OVZ>(

.s-f {:iL. l&i u^) nri.l*-,sLr.t.r-tr.r rrb 6rtjSoL:.i st+.i- IjL eJLi,JIJBX ds-l
JJ, .i- elt .6,1 Jei". .r! ^.r"1* n2{t r. 11{}7H : lSc 95; KBNAIviE ,.rti q 5 nX J}' MOV

rr c9r*r ;;-.: .@nter Ft,ts.l.;*t- tr) .r"t r ir!-*h lb jl yt KBNAME+ll 1 ! o7H .1pr r\ \

J J,r u.i-Lj l.r ;b lly,r.O9HCtr INT 21H .rlL .5.r y-F.|. ff/H ;l .r- $ o.rls'lq .5i,. D1oCODB

.tsj s, t-r-..t b Jd{

;DX set on entry
;Request aeE curaol
;Page f0

; BX .1: 07H L ODH d:l: Jtt

Enter +5t{ Jti C,rl, e-U,
Jl.rr r.rbl lJ lrft.: u.!t J .l rr.l* erb; r;LLL r.l$l r, Vtra dLr b <Enter> .r*l5 Lii rJtt d+iJ It



\rr dn{bi .af- 3 .t{S rsir aEjl.l.g

i ra).re rlt pb! .r*J "r.' 
lJ 00H JJb .i- r,-; .'ruL J r-/-*r/ lr JT09H eb INT 21H

Ji,1! ,r*J o"d , fl4TooTopT-l
;: CMP ACTLEN,00 )J;-45 )t n-frrldb u.tlf,r- Ji*" dji[- oi[- lJ gi:j.;j a-rLy.titi F- J* Fl

.J--l o:1.: d1-! A2OLOOP

Dnter ,5!t5OrJ.tt,
!.:.ji t- Jl.rt .i- J5.J+i ,;tlf ,S--.lr-FVb J-!t .jL:*. ullral ,5lt GtrJ O!-fl.ll5;l ;ulr;,r"

(20H) dJ.-U c<,- t KBNAMB ,Str.* r, b (0DFl) Enter ,5lrt5'r.L. )Jb. a-l gh .-r.l5.:t'c.:.-l ,!*; ,3j.;

.rjLr/ foly ! Enter FltK,St.l+tt W1ACTLEN ee*l .9rj.,1.1 orl: Jjl rS.lL o5,-Srli .S U-&-q
1*.-i .:;1.: rti KBNAME+11 c,...iJr .;: Enter FlJu q Lr1 ,ti! \ \ 6jt- ACTLEN f t ,SW 6t,

: -r.11; ;p:r Jj Jq KBNAME ,.jpiri ctJli3dl-:i ,JlJ BX -,ti t b Jrt 
"r-l 

'rrlr.r

t1 .+- ,=;:. d..r:i t ! (20H) Jl- .st- ci,- MOV .r.:rr.rli BX 1.: l1 1\ JJt JlrL MOVZX JJi-)
.r-!r,, KBNAME+11 dLA s4i- 2r BX o[-jl- .;),i- KBNAME u"1ti .JSu. Jit- Jj]^e #Jl

6rs-ts a.2U;rJJt,
e 6-t eGFl2tS 45 ,r,K;.. E s t-t-,-t J+ -r-rU, U-6-1.6.:323 eeti .t: :*ct.:211 a5rJl1lS9

I t--& -P :rlt -y-) !lr:,61-o,5:3.r-l .riL,r, .,il.i $r! &Ft-
65rJ PARLIST (hex)

\. Paine I 14 oslsol6ll6el6Bl6sloD 20120120
Y.Franklin | 14 08 | 46 I 72 | 61 | 6E | 68 | 6c 6el6El0D _-- I 20

MOVZ( BXACTULEN

MOV KBNANEBXI,2OH

MOV CXlo
LEA SI,KBNAME

B30:

MOV WORD PTRlsIl,2o2oH

INC SI

INC SI

LOOP B3O

; rS,! f.!"'(\ \)oBJhi" L bBx

; Enter ,J!tS <Jr.f J!

Y.Adams | 14 | 05 I 41 I 64 | 61 l6D | 73 l0D | 6e | 6e l0D | ... | 20 
I

dJ,; l,l ..r-i rrlr; Paine y,bf ;t, il--6t* iUlJFrantrtin u;:: gb .r1l: jl* '--! 0 !;i Jaine .fb #.lt
.t:-"ef U-6-V Enter r5lrl53 ltirsl.,; Frank ;,-fl\+ !a..r*ili.r .Franklin ,$.1'r5.A.durns .;.;-g[

:r;5,Jlr p[ .! cl)\-cl slt,l.t J+ KBNAME +li C.:.;l: .;lri Adams jl ,,.t j:- (in) 'll-*r! ir- .1,- !l

MOV Cy,.20 ; 4iJ: JLt Y. dlJ ,r-orllri,
MOv SI,0000 : pE 7 jr:, ^Lk

830: Mov KBNAME[SI],2OH ; ltj t 4LU:.(- Juil
INC SI ; 6u. rSl;lS 6lJ,-,&ltl
LOOP 830 ; q;-f Y. tlF

os !i.i r:b JU.il b dtrE Y l.i 4.156,- Eu fl3.:7*" .r;5.:1-o:-lBX t- DI jl $lis, SI .rLl 6[ q

,4 Li lr Ji JJt J,-li L.i .ori i-rr (--!) DB JKj * KBNAME 
^(.'LJi 1l .Ll .c.*'l fj'i 4-aL -,lF -,lr

.rJ.r--yjlr *.t t) t 6 t*.rb (f'rut;PTR rwoRD rrl"r
; liL \. ,gly ,r.o: 1l.ri"

; gb pl .r.nr 2[i,

: gL ,, nlati 3: JG::l
: rb ,.r r:gj u l: .5l'jl'\ ' v 'J

i

; +t'.y o: zlr5l;



,rr.t", g;tAJit*a-l5 sLtal OUi, s*ai &U.1,1 rrf
Jb"..,:l .-t:l,r, olLil .1i9.1:io,SI .rl--i +561+Lil- c.:!.i, +,+Llj 4^t56,- JU:jl .B30.2rMOVr*.j;

B30 1: MOV o€ e.lJ cr3Ui ri .i- .rl I JS.r, o.rlJ:-l KBNAME ,t:r5 J! ,r-r: llri, 6lr, LEA;l
.+--i 6tjl.t i,.+ +ljr; lr,-j -t5." o:ur.l

MOV WORD P[R[RBNAMB|,2O20H ; ,-*,1 ,;-[ L;;I^r ;J3t
c.a-1 .r5,r" 

"f-.:11: 
iJ-J./+ 6bo:l: t+i,St*t 1.r *5 l1 .b;S,gl.lfL JKj- t3:-lt-9 q-[ tl.:rS51i

.!iSJ! l1 or"!:1le ,N ,y-fi e*f c* .:.*.lJ" L;o tlli,-* ,*r- J)lt-t

.c,;r o\V .1r JrJ.9b ;5\26 11 lrUl"l
r- !,," rab 3 Line Feed . ca r ria*e Ret 

.*jt'": H j:;fr] r.ffi flr;,,?.,,i,. -,
Jis -6\$ ASCII ,-t"'-iU L"l dls" J,;b
Carraige return

Line Feed

Tab

13

10

09

ODH

OAH

09H

A^L- @.:*i - l^U- v l.-
6,1'.. L; -. u"t1

dJr1 tab e*-l q ,'t:t,

+li,_t,t..,*rt l.t,SsJtS t-.t*rr ,:-L; lt uryf .t+lf 
"f s!.i rllt ,gllKi: ,Sh JFAI^;5t115;-trt

d"1-- J $:,rr JL-l REPTITL rU tr ,sFtS a*iJ .r!j:* 4t.r.: J.t! JLi" .rj? tq.:"_l 1: ..r;5 oru.:-l

r5,r/ f..:""* 6r. E r, lr FblJ(lO)LineFeed j (13)CarriageReturn

RETTTTL DB 09

MOV AH,OgH

LEA DXREPTITL

INT 27H

; 'Intertech Crop Annual Report', 13, 10,'$'

: :jL,rr t5t i t-,,."1y tr:5,5 b;5 !15 :-t*" i--* elt EQU .21 .: [ir-l
cR EQU 13 (oDHl,_)

LF Eeu ro (oAHt)

rAB EQU oe (oeHL-)

REPIITL DB TAB, 'Intertech Crop Amrual Report',CRL4'$'

tAjtbl5.rlL- gL ztr a;6t )loza 6b;l oslh."l

.1.:lil*arrlf DL ylt,Frr-rFllJ.r;5,.,pL*l +a"tsbtS.i-..r![^; 6lr,\OZH Cb,-*.1 ar(*
, Tab .5t"orJttt5.+-L-: elilt b INT 21H u-a- s '-F osl: ,i-l^: Cb l-j Lj J15. t5tl+ c*cJ"

: r:^-a J,b.r!;-.:.-r"11: !:j;6Ll':r(I.-e Line Feed 3 CarriageReturn

Mov AH,02H ; ;sr1r5 ril-; c.-13;.;: o-'Jt-;''l .,l rll.,;t'" c'K3 n5 'r^"'" tll-:; y'; J['
Mov Dlchar ,;-LJ c^a1 ;5,r1t' q[ +5,51n*:1 ":r5 o:lj;'l e Fl$ 4:'-iJ ti- ,'rL- gtr
rNT 2rH ; gis er-sr Glilt ,..)ri -Lr+ .r1l:jp COTITLE .1: r.r-i o-:lr il^-i

r^ dlJ (INC r,;-) !) DI o!$l j,U -aL .*rrn .,F CX c,ti )r l) oi J* j DI .:1,' 1r l2 COTITLE

o"1ji el25;url-i-l 1:.r:-l or.i o.:ls .r,-L-,St^Fttl5rl.u- 6ly (I-OOP 1.5"-: !)CX.rblS: Jl* -f t$

; dlLj t>-l1z.ts

; sl ,s".1sl cl':l: rf
; *rt3 ti.lt Gl_t-l_t

.,.:*l oL.l



rla shLl .if., J +tS..iL. ulllJJ+

DB htertech Crop' ,13 ,10

MOV AH,02H ; r.5tzt5u-.1*e*192r
Mov c)(l1 | gistls a*) Jla
Lll,A. DI,COTTTLB ; 6,iSl16 r':)1 u".sJ
Mov DI.lDIl ; d.L.U e\t -.5l$
INT nH ; l.jll ,f-l-t-;l3-l-,t
INc DI ; rS.t+ FblJtSlJ .r'!".ltl
LOOP C50 ; an'y \V;p

; dt'lr

,[U,r6G"l
;,-l :r5.r*rl9 oraLi rJSl:.i.a J,JI.LJ e;-a e$.e,JlJ lJ 

"!,-U 
or,K*tjl o:li'...1 oj,'j d,-,a ;-l .1r

'e| )lJl,., nJ,:-l 6;Je ;htt ,2;l*t ci. ..:-l Jjl.r:" 0S2 J UNIX 6tif:.. i." J, JL+ .rt t-.e g,
:r5-i,-l tt Ai qt+ ,tFc Fl; yJ slh:b-l 

"t-U 
.;S*: .<+t+i-ir ..:.;l: oll-.!l

COTTTIT

.r.iL oJt.L: 6llj5cll.l; c-l ;5- tl .(JrJ) ol.t J 4ai, ,lL; szJf
Auxiliary device (AUX)

(PRN ! LPrr) r<rq

.!iL or^i.gllif crl-l;,-;-l ;5- tl .(J#) +].fr.,i.r,YJ* ,g,t1.;'J

.r.iL oJ-i 6rtjf irLi.:-l ;l- tl.(JJ--S) u!.l-J 4'i,/ ).p*.,r-.r/ .;
ol
of
.f

.c.-l ,.!L; eaie 6,11.o \ .1 oo !-t4i, 6tl.tS 6},JJ* J,-U orK-, ror.i o.:1.: Jti AtJJrjL.a

ber.-J-r- y-l ;l r+lr;.r. .JJJ-i f1l.;,' lj uby 2r .r,-L (\ V J-.r) "rS--, 
,-SlrJhl ,JlJ 

"1,-U 
6b.rX-r

,r.1'-"f Lr-.rJ L?n-l .-LL. J,-l n" Jl .+-L; ortc-l ,r-g J 6)rJ f-r 6b;l;l 6rtj5,lL:; g;lr1

E;p j\V LSU2ltl eiil jl4oH Cti jl osLtu-l

! r-.r ,SL.rF ,f-Jr';,-l c.*1.9;2r ell..S,g orli:-l riii or,9;-tjl .iL.; olLc gQ,"t 6l.r: gb ;,t
cx = d},-t-i 13Lrr5!t5rl"t';
DX = ,i.LJ q-b rr.1rl

:.ris,S-,t-rfilrAH = 40H -b
BX = o1 

"!,!.r5r-,
;-l r.;lj.r,") t,y',-l S\ & f" I l$e Jl.;l AX 1: o.t--l u-!y ,Stoc.:lr :1"r,.; up..,r, INT .r$-r cf-. 1:

05H ..r.o:,r" JlrAX.;: ua; .r5cl,- : 6't.f,- 1.,1 ,J.a p-,.1 ..Frt INT crtJ^r &-(.6 ur-ttlt L*y
BX 4KJ|-Jill .c.*,1 +:.-l-: .,rt^' .: .'r:n 06H lr (.-r-l J"a L- ,;-l: j7t.(- ,f!) .r- ,1 ,r,t',,., ,*.
U- ri-Lt ^1ft, u't & .*'rl d.st,lL; r5cf,- .;.J.5'.lr t{i .!lq U; rSt- J-* A$ C- $lj.r

JC error-routine ; lL; )St u*lJ .,u.il.r" 6LL'l .r;.u"

,5"r J* 09H 
Cb 

INT 21H xjL ODH r OAH o 08H . 07H JF 6l^Flt5 ,Sstl .rt!^-c ;.1
: rjjLcr, oe;L ! 40H 

Ct' ,l r>\.':-s

COTITf,E DB InGrtech Crop',0DH,0AII' ; U,!Lja{-b
MOV AH,40H ; ulLcj r:-13;1.:
MOV BX01 ; a*".c,JlJ.F-U orK;-,
Mov c\t1 ; Fljls\V o"!L"j
LEA DXCoTITLE ; e,!L; q3l.;
INT 21H ; +)iS ,-*l-r- Gl_i|o



100 Mov AH,90

102 Mov BX01

105 MOV CXXX

108 MoV' DX,10E

lOB INT 21

lOD NOP

108 DB 'x...x'

s/.t r g;LoJJ++.|S sl'tdl Oqi 9 u+i cU.,; \r1
..r-tr.r j! OAH r ODE J.U COTITLE J* 6 6 +i

az,i..a ,g2s J.;iu-U:OiF
.gJo:l;' ..1 .LJ p1-: .r-t- .Strr .f,-U ,;,(:-: jl o:U.:--l ,/tlr r*tb up)J 6IJDEBUG;l +-L
c* :l-r.cl ^:) 

lt fi r!*l ...1y sy-- .A 100 r$e-L' .r.i ,elJ, ,ii il)\rl ,-Ps s $lr I L DEBUG

.(-r:f"f uaS oslLl'6Ly .1, ror*i :.;13 :l.r-el DEBUG +t\*i -rtf) {f r1l3 100H .:-,jl c:l1^lJ.,'l (*
J,iL"i c--l;;.;.:,Jlj L AH ..r!-p-:

lU g-,L r:=^rJ. - b DX 1.: 10EH **il

; (+o: Jll h!-lr:lr lu J*) <Enter> e{:,J:2t3 , 
j;*r*

rr:rJunassemble ,5lr- .,r,-rl.Jra i:l- l1

; (-r+" -'lf l++l -,, ! lL) ! 3 .r;S:.;tj tr U (U 100,100) trLrj .-[y

r./,r" l9l NOP 19;-: L- *ri1 r5r.;13 IJP ,iL/ J:.tr 'r(INT21) c,rt-, .S e-&,1, lr-l T: R .r"ll
..r;50:ti.il DBBUG )l 6-s'- 6tr1 Q ,-ltj.,1l .:l-: rsl.;- Jl-! d*;- 6ss t,\ 1E .e

iS Ar;o tgrsss 6l-11Snn gb lm Ztft
,gloll.r-:l J q -St o-ts.,r, o.:tiil rJS ,ai^, LS,I,J c.dlt;), ,JlJ ,-;,-ti "tl+"r 

;l 3FtI 
61.; 

INT 21H

:rJ,S-,t6! lt r-j .sL".rli ec*l ;rlr9. d .rt&
cX = o.l-i dy-* ,st^Fbl5rl"t*'r5|r-
DX = or.-i rll; 6br5!l5 6,1.r,.6,1o9N ,s";ti

eH = 3FH 
CL'

sx = oo J,-ti;r5!)
,51-r;511l.5 r1.r,; ! lJ AX 3 (rr5.:-; l.1 r.ti ,*-l ;5- 4S) Sg *. tt ,-), e<t iiJ" INT .rt*Lr r-<1

Jlf,J/ 
1t:.8"'* 

or.l ,:113

r: G; .t5:4 -.1 Sr "i- lJ -l& g;; irrr,re e PE c.rF-: "i- #+ nJ.i:"[ INT .rl*Lg cl--

,l . .:,.1: 
"11+-, 

,-i*- 06H [- (o-n-l; J"z:" L- ,;-L .1l;l .i- At,4) r.-i r1 ,-r,1;-: ,r4 05H : :.llj3,r, AX

.,:-l 
"rli: frL er4Jb;"*- .r-lt k- -u:U slr;,r, Ut Js.t'-,JJl- fo : Jp rgjV f"AX $l"Ji

.,\^t,-/ C.rz.li r!5l:.a.a GW q fl
ui! **.e, ,r*b ,gla.ql5 Ll .r:-l JLi Backspce +15 g..r.r J -F 3FH 

Cb 
OAH 

CL' 
INT 27H e'\-,

;-Su; p gl.zPageuP 3 Home . F1 -ru:L

::jL.rr oe;.* lJ 3FTI 
Cb ;l o:Liil oF t) sbJ-)

t-..: b lL.r, JiaINT.rl*Lr
KBTNPUT DB 20DUp C ) ; .:32.e q1lj diu-u_ Ll .tis rJtJ ! Fbs si-

MOV AH,3FH ; -q]sai^a 6,tilJ e,lJ4r ['l 45 S'* 
'rtt ! l'rv5!15:l"t'';

Mov Blq00 ; rJ5+-.i'r,JlJ 
"li[ 

cf[-: -ilt+-'CX .>!';' lr :1"t"; ,51l- ;l
Mov c\m ; r.:JtJljf . 151.t- r-r: J (r-iL,r- Y. JU tr) S.f
LEA D)LKBINPUT i)rrrneb , -

rNr AH , ^, n-r,rj"it7i '.o:ttt,cs'*' 
:t(0DH)<Enter>

,ll.r5 *-L- .J[, glf .Irr.r, r:-)\.e



\TV &U: drfr t +15 aaf, iillJJt

.rar,rr a5!l Jj JS-i * I(BINPUT I l.l -i.r ;,1 'Intertech Crop' ,5br5l;K

I Inrcrtech crop I oou I oau I

.;fJ:.r+r..r,-:r5l;.7-b 450AH 3.r,-:r5.7-b +5,:-l (0DH) Enter oli s-li 6Lr;5t16;t .t- 'l-U)t
61";5f1t5L'"i f t .n--& F t i,rit;l FIrSY dlJ r,.l.i S't -L-* 6 ,Ststs...-[ JJj'3 :l'r*- r:5t't-

..:-l ,r$ c.,[-;;* g;L j.* o$ u-li 6Lr;5t16;t .rr nliil- 6trc4;yr r;5:11-9 fU- ;l 6;3
t, S,J n!.1; ..r-.i o:b 

"|,;r; 
6t-rr5!t5:1.r,.; ! lJ AX J S,l J! 1., -E Fl ,9.f INT 'r[Lr ct'-

AX Jlri, 1l uLr, .<,- .u,-l ,* t .\? ! o.:-l OAH J ODH 6b;5tzK6ll Y o3\ \f :'r'e ;'.1 '# Jlj'
No 3 Yes e! dtl .JlJ +U- d/.1 q fl .r5 o:[i:-l $l.l".r o$ g-L' dt^Fbls flj 'rt'rr; J..- dlJ

.r-!,.f r*r" blb:uL roi;,. J-rt1.,.;bf! glrr.-t-lr"f

..i- 1.: r;5ro,r ;J-+C fi f.FlfSe 
6il-e 1: .rl*Lr ,.r.-L;;jlq; CX crl-.i r5l.r- rl b;StrKtt'r'; Jt

,: lr;5116,r ;Jjl .rl*L-c .r:.-l orJ.j ,-'L' ! 'PC Exchange' 6Lr;51115y1153 r:-l 08,CX rsl'u c'Jl-

,*E!' 0S J* f.'1 fraX J {*+ ..ri jl .r, OAH t-0DH ,.l5lJ66l +S'PC Excha' J:S,r/ {'i}r 6>Jss uolc

oi, ri ),*ly.j.r-r-+.* AS A^;e;l !,rb t+"".,, .:r Lel +f 6I-INT.rt*L.r ul;,*' JL "r5.r

)l$- 05 l-i lJ AX 3 ,ln.:.r; G:us 9V I l1 OAH J ODH ,li .X J'nge' .1.i ':11: ,il.; .1l! -r' ! #
: t:Su^ Jq lJ,,lA f-,J J E..l Jr* oU^t J) y' ra,.,'

pC Excha e:f = 08 : INT ./jl
nge, 0DH, OAH AX = 05 : INT ;r3r

;.SAX 2r o.r*i c^511 :l.r*'(-dl) ft o>15 :rlst: Ft$ .*.:l.r-' cl,- p15+5.r"-f sly.r o[rf i-
OAH J ODH 6t123 o.-l: iSrlKf ;,;i j r.:Li CX 63Lu AX 1r ."r-: cJl,,;! :1.r.; (u) L- 'r-:[ CX :l'u 1l

Gt."1tt,JuQ! ,sr"FlrK 
"ry-+ 

Arr ;|jrIM .r-r+ r,-\ ,-uLJ F. it b-V :t fl.rq+ f t '-l!
..:q3 CX J) )l.r*; r5l.r- tl.:t'rr;- *Li "t+.:! ,1,-l tJlF j.rn g-l ;K- 'a^r ;'-l ;l 'r* 'r{

osls .3rJ.r-;lt.U--F

r.l>.,5 s1l3 ,JlJ lr 3FH Clr 
INT 21H 1l orur ,l ,.'iL' .r*lr.r (ii U d.s.J.j t'i DBBUG ,,.r- .5,- l4-l ;':

J r;5: !+t Linefeed -e Enter ,JlrFlJlS tr l:Jl r;5 r.lli ! ,J1115 \ Y b rr:.r" .;lal t*i q o.b-r 'r,.i.* o:l:

:r;5 .1213 100H cr3iJ,, 1l .r,-; ctl13*'t b A 100 ,5 .+b ..r-i ,'ott .r>\ol .#J
100 MOV AH,3F

t02 Mov BX00
105 MOV CX0C
108 MOV DX1OF

lOB INT 2I
rOD JMP 1OO

10F DB m 20 m 20 m m m 20 m 20 20 m

a^;-c )l 6,tuJ telJ;)s 6l:tlsBX J AH +.[r1 ..r,-2L:i1 ! <Enter> ir-r+.r,-':r5.:lljlr '>\1g-: ;es
s1l3 ,5LrrJl115 d .r-t- DB cariJ, DX .;r ! 10FH c*il A+-.o J:5,r, {'i!i CX .;r l1 J9t f tr- 3 't-S

J;5,r,. {'iJil r -F,-l ,;Ei .r-l

6191 6rKa r1l-tT t R 
""rll il 

.r{o:li-l r"by clrr5Unassembel ,J!.t (U 100'10E) U dLi jl



s-4f.! dl. t!*t.|s sJ+dl Olij J s{ii d-gf lrA
,Ltu ctl+L*,.r;S.:113 +in1 6117l c.{.? lJ P(\) dui 10BH ctd.t, 1: j r;5o.:[ir:-l Mov rpr rl*.
dt i .ri5 s-.tr lt )a .-,J J AX .rLi .r!..g* ..r,-.,L:a ! <Enter> +lS.n- J L^tSLlS b ,F.r
,lF +l.r.f s;J+ti ) jL. \ ,i)- iril .J+5 orlp' .1 , LiL- .;r oJ-.i o.:ls .'1^tsbl5 ui-Ld €.{+ ! D DS:10F

."r,;L:.i1 CJi 6lJ!a; "r;5

.54,1fo151;
Slt. tilie.-gL; F di, "* ! ,F, olL 1r -ritr;.r. t uSe;t++ lr,-,-L l6K q!,F.,,r:,-L; o

.-!LJ..r:;by,-Sf .JL 1: ! 3 r;:".:JL 1: f* Jr*6L^F|JK
.Ftrls-r" aLe 611 2K J LAFblS 61y.2K..r.5,r, ;l*.1 b *!,iL ,:.-! 4K K, .S3 

"r:,-L; 
o

f.+-r*) 
02H 

CL' dJ-" .rt1L.c j: .J5u, Ji;i ,--l .rt l^c 6l; BIOS + ! JT5INT 10H .:,!g-r o
.r-tr"r Q^La 6j-jL ,-Fn)06H J (LJJt-i

.{LC gli 
'*1161313,5LoJ.p.- 

ar g,r[.-: ,tlt 
'roV Olt INT 27H a

.4F Lit- 4.,-l.r jl Jn "L-U\ $ i.r:;.' t.r- "{ .ri.f"f o:tu.-l ,.:--L; 6ty 09H Cb INT ZIIS' )l GjJ a
.$ rrlr; o^La 6a J 6e;:.U ol;b 

--.ol*;..-l 
iuSll-.S,-.J:f

;l$" c(;Lr;l t_h, s t-t rrl.r; rhA" r':fl.u 63L *-!./_ll lS a^Le 6>sts 6l_t OAH 
Cb 

INT 21H o

.:j.j1u".:,_! .;y_9:.;: ! ,r*il3
Fl-* y*J 04 L'00 ;l .f,-U .rK-: 6111 6>ltol.:.lb o.lt-il saV llal a, *S,.:-l ,5:.r.r .f,-ti ,r,Klr .i- o

.JJj.i fl; L t o.br1 ! -ul.l"f ,.J{ 
^<JL .;: u$lor.i

..r*5orl-c;.1 BX 1: 01 ;l rr.:11; .:.6-1 40H 
Cb 

INT 21H 6lr, o
l, LineFeed 3 Enter .:Ll"-e .r,;5 o;l:'..1 BX .;: 00 ;l J.li r-ia C;lrJ tt4-7 3FH 

Ct- INT 21H ,5ly o

oa*.flJ- rl t-i +SrS; 6.U, taFbl5Ll rra.:,re tl-p ,Srst.s a.-t,.;.: or..i , ,-b ,gbr'Sfll5ll ,-
.-u.5.-i,l*.ioJ--i

EJJ.

lo.r..,f,
sq rb Wy (:); !! c.-! c..* +aiJ" (JJl).Slf ,roriu )lJi,,u/.;.- ,. o.ir cf, 1r .q-\

!,:--g;--t
.r-* ttL- Y. t1.,9;- J \? b- t, ! L] clt(, 0.5,'o ,*r:., lt Gltpt .q-Y

.ty: ;l;i &, c-;'o -ro ! 0 ,lji u? b- f .-tl55q \ a-ip nJ.r-*rr \ ;t:*,, .q-f
'what is rhe date (mmiddifry) ?' jta 09H cb INT 21H ;t o:r;--,t !.1 ,;5.+r t2 6,to:,lt ,.,o1* .q_f

.r3,.! ou-.i &; ,g)t o 4 ,li;f ,r j rr.: dlJt 1.1

A-b )l q-f d:-J +E &l .y gr3li OAH 
Cb 

INT 21H ;l o:Ui.l tr .r +5.+* l2 6,lasls l.oV .q-O

'ry-* -rJS

lb tt rol5 a^La 4;a.9.1j 19[ rtly.r. r.;-& 6 g-:b ttl-.i:6:311 .r91.] clrrSJ!,JlJ- li,r-l;1 1.: .q-t

e[ .rori c-! c,* 2: ,-L,G)L 6br5rJK Jai 
^5 +o, r_;; .r--h. rt Ou" .r-J (Jl! b KBNAME

,tJ! t, o.r."!:.;1.1

1- proceed



\rc Jiu-t-l .sir -r !5.5.i- JiilJt-

(J!.St-(V).+.1;de:j "I -b f-r): \Y "t-,5L'(*;ll):r"5:rll-r-i ()!*i{!l1l-Y ubr' 'q-V

L*J. L*l l.; r."[y .rgSorLi;-'l el..l-r y17IJ e^L.ajl .$551f lrrf L'' ]- Ll.,o-Lo;f,tScl:rS

..ta-L;,.:-- 3

.r&b (d ,45 ,^L.. r3r.rr: (./) .,(q (-lr) :rJ ;*" lt t) '.1.f 6ly :.;lsb-l J,-U ;-,,'.5r-, .1- 

.J:* a;".

b 'What is the date (mm/ddlyy)?' 
f Q 4OH 

Cb 
INT 21H ;l .:LL-l tr I rgi ul.r l2 ,5lo-:l-: J-rL, .q-q

,^1.. .,t1 -1,:-, +b &L -r d:.rrr 3FH ur rJ;;ff ,f, ffi'il il;'ri *[, - r .

.:r1-q r!5

! +"Ly ,,1 .+J:.r-.yjtr .,i-L; -r 6ttst tS\t4OH J 3FH eb INT 21H ;l orl'c-l ! lJ q-V Lr,:J 'q- \ \

..9-L;,:*; J.*aJ.Jq*l



$'dh&

!,i{ t{,i la';E ui.l tor, A rl*"st 19.

llf $ll.LFi-Fi.ff tlff if 'iilinlt$$tr.fi tf

o:fi:-l 3 ,.Jj"S^+ r.;i.t'-j &1rjrt'rJ,"J<- ,etV-*.lr- .J.U ;l- a;,= crrL*r ii! ** rllj. :j.r.r
..Fr.r+rF-ir

U.tll
,lt- .-L; ;,-l .sy ,5r^:, J*15 d*i^, 65rJ J u).c 61JS;-,r y 0.5.:.1 6l,uL :11j. y 6la-".r;.. I Jj
elf l) Aie.tlti, s;1.2" f-;.1 (.fuf t sr") .:J|- g.Ji-.;;1,.,1 6Lro.tr.: &b t.L-.,,,gfuir.*

.tLrt
dfi b .3-lJ--,1 .r!-f .:-b t tlJi !l+tt -l sr.f Crj t, ,/* ,_e;,:,.-.s 6bo.r:-or.i*L- rS... ;rf

.JAt.t,CiilJbFl:t5d+* Ja^L.".x!t-)lrq e:U*6f elt,L.j,il5,c*1rJiIo;lst d;!..i-.:

.JAtu^e'-tj lr,,(gfr.!t-tg!.1 ':U-l t.l3tJtJ:AtClj!.,-J*!f.:JL.1l or[i.il oj*:6;"r,1 ,gl-or:1
.)Jls j tr BIOS INT 10H l-r; l, ,-; ot) a*z_l dbcr.t * ,J; A-l

\.it'"b ij:-fi oEH

6tV u7i4j sJL J:if oFH

Fbls.r:;5+Ji llH

,-.,*.t.1 .7l;:;l rzn

6-f\$'a:t di-Lj 13H

g-*;; .rlp)i!l c.j;L rnU

_f 4s*) s,_sUlr/.r.r; rcn

.'-L +, , < 'L .lo c*5- ozll
JJ

-#tlS I c*'.' dJjlJr o8H

-#tttS I .- it' o"!l*; oeH

FLts,r-!L"i oAH

&.2et rja;.,J;l- onu

J*s{ 4ta ;.:.:i ocH

y.r,-3 c.JL{.J* oolr

LJirli ojl$t f:l:,- o1H

l-;,il^<. +y r*b,' o2lt

L"iaJtS. c.+.t cl.tlr; oaff

,S-';,4 dJjlJt o4H

JLi l*;, ub;l osu
,-6l .Li; dl;lJt oDH y[ *, r*i.- ,s$]c+ 06H

-f *-S o&!r d-Li
:.r-i!..* J) rl.f $L, i*-.1 6tooJ:a: ,* ,t-j,-*_*

d3t.i- s.!L: oJu-o: .;rJ.; MDA

,Fr.-fu|S .*s.i*Iu CGA

;t-rf .fjtJ,r-^r d*L- EGA

@ t X rs|lJ"r. PSp) S, q .<+rf qrri tr,tCCa

;r,-.e.{lf .,-Li VGA



1f\ &l.j .5.i, dl3l{t f$J-!i., J.rtr.

J CGA 6111 6 u.l-xiyl gy .sr- EGA J CGA 
'.it-s 

o!-a.r .lJat U-&q 1.ri;l 'r* SVGA J VGA

 .ii VGA ,sl:t .fV .)Jh1 S d.l-s)ljtl ly oa -St ,tr.c !-l }VGA 
'':-":- 

.f'- [ slo'r-1 d':-]i EGA

.t.l-C tr-l EGA d,- t-VGA cl,- L slor''i

.y!--r .r!-* r.,-b EIOS j+:,j-# -f.r": .-r-ltr.r fi 'kl 
,9 a- j^V c--f ts r&LJ i.

lsu- *Jy ,Fir,.fc.JL t ?-;.p ettlt t#-r;t* 6trJtKe rg;25J-lj 'J.{-i+t $

.rlr,ita:irr ! or..;.e s uy,l J;5Atr.>t+ C b sLP'j ;3'*'S fJllts
; L;crt5, ,+L; eD r-Lr;d:r ,5,1V ,$4 J* -t''-.1 io-rja: J*lri Lt hlJ'i- :u;L 6rBIOS -2i'13 (r

..:*Lr,:S tlt5 
":-L;

a*i^a 6tsri-L; rf ,r,Lrr.ri3 .rar oi-Lei -r.-! t.l*.1" a5.:-l ;b)\!l 63L aJiiL J5 -lJ"-J u!-L; t -U (f

,1 -aL;, ,.rlt sr -iL;. ,r1;.1,-; ,5b,:JL .t;.4u" o.-l .r-l \'@ ! l-ro':l: ''r5.r' "rr!-'!
.r"i r5i ;[cl ; ; t'-16LroJ3:'::J.; 61, U ] *-6LrulJ:i rdj ir's -6 g :tS -i x-:..i-[- q- l:

I e.rl

MCGA J BGA .VGA .rfJfJ6!! a-.1:61r1 j r>-.1 ;;', cJLlr l1 o;jt -J*ef,3)t A000:[0] o

.MDA J EGA . VGA elt.&t&,r.- cJL 8000:[0] o

CGA r MCGA . EGA . VGA 6tJ. it:tlf J.r* 6b':JFA800:[0] o

.i.l . cJt' .JEi

(H, *Jx- L- ,s.rle 6-lr-l '-Es1':Jl- ,ra: ;lti' 6'lr100H et- 
BIOS INT 10H ;l r*:1,;,r" 'Lr6;'1

.'l5.r t5! ylt a^iuc eJl- {,ilr-*.r$o:l-ir-l $lf :(J:,61r.:JL
VGArr4r,.4,shVY"xf../r;o-a1.'.t'&.t,bPrr'xFY0.r;"c'Jt-03cJL'Jlr'cllv'1

.rjL.r ell b

d" r-j JL:" .{5 jlr-F l)AL .t, b "t-f cJl* JAH 'rt'i.;:00H Ct'tINT 10H c'JL $ ett

^;e brs J! .sl.11 (r ,-ist 4 .r.r) rsr/ f..4-* '&t t*-rjl U r" :llstrl 6t e elt l.t -it-s
'(.:*l

MOV AH,00H ; .:JL *li, i:.-lj;;:

Mov AI"03H ',1.xY0 :.;lsb-l 
'&l *

INT 10H ; tiis ,s--J-t- Glflf

"r-^tr; Uf i.u) OFH Cb 
INT 10H )l 4li,-t.r::--rc.r .urtr-:U ,J--il.-J :--l,r &- 6tt 6fii16 Jl

;r:*' dlJ BIOS INT 1lH 1l o:t;' 'l F-t ,Fnt '.r5.:li:-l ,r,l:f u.tAL ,ls 6sV y't'--e ':JL *5(r-

,r,r, AX;r ! 1l.l.i. ci- ,;,$-r ..r:.:,"",o +,J11 ;-i* o.rj *!l .:b).Ll q fl ''rJ\,f f.-.13. I .f"':' 6b1!t
: .t.1b .:J): -f{-l cJt- -rr 0 ; t dt!c^i.t 'S Ji;l:f

.J31 o.lr: .;*la,' .t. , I- Y0 x trj;- f . i' \ I

.J:.; o.ru.rr .;*Ja' "f,. 
.F Y0 x cJtr A. :\. o

.&t 6t oJ:-rr .i*Jai ,4 .F Y0 x oii A' :\ \ o
.+.1"r {,Ji:r ai * -,t b *lL ..* s S trtt t*y Ut 6lJ lJAx .t+li"r



sl3d dtrtJa{.l5 sf+ry| gqj, gdJj &UJt tfY

Size Adapter Resolut,ion

(25 rowa,
,10 colg)

CGA 320 x 200
EGA 320 x 350
l,lCGA 320 x {00
VGA 360 x 400

01 (25 rowa,
rl0 cols)

Color CcA
EGA
}ICGA
VGA

320 x 200
320 x 350
320 x 4o0
350 x {00

16
16 of 54
16 oE 262
16 ot 262

,14'l
,144

(25 rows,
80 cole)

Mono CGA
ECA
MCGA
VGA

6{0 x 2o0
640 x 350
5rl0 x 400
720 x 400

03 (25 rows,
80 cole)

CoIor CGA
EGA
MCGA
VGA

5'10 x 200 16
6'10 x 350 16 of 64
640 x {00 16 of 262,L44
720 x 400 16 0t 262,t44

(25 rows, Mono MDA
80 cols) EcA

VGA

720 x 350
720 x 350
720 x 4OO

Not,e: MDA: Monochrome dieplay adapter
CGA: Color graphics adapEer

MCGA: Multicolor graphics array
VGA: Video graphice array

j{r .i"-\; rs\r. *F \g\r.:JL \ . - \ $.i

!;il €J1,,' jlo.lLh.ol
.t-r-i,_l o:fi:-l ui-a 6,L+J diL-..-iA.SC[ ttlJtJ\gf e2a Jr-.;"L.l; ,JlJ.p olL

..:11.! rJ-; ,bL; ,,-)'- ; . sf-s r:JL 2: .ii.;o, .,. .l .,Ll- .13., .j. ; ,Ft ,:^tL lr rr 1r ,i;br,

'-* 
CGA6rll!r-l 

^- Jl .t1-'u.',.lt,.r lJ jJ:-T. +b.(,Fr) 01 J.3J.i-)00 ,:r.51e,:JL o

,* ,-r,.cGA,5t 1!r..r ..yr .r'-,t nrt, Iri.:;::,;;1,9ff: r .
..t;'5,r. ;lS;.; EGA J VGA 6bfr.-.." .t.rJ J.r

J,ti ...,,, ,,:I; e.lr L MDA J EGA . VGA .Jh )Jl.ruLr-l .53, .fb ,:JL .(.J3J d,-) 0Z ,::. r:JL o
..t-\.f .+j

.:i.a C.-tg

-b.ri 4 ,]t .tSC C,o*; 11 o.r-i ob !t-lj;5t1K.rta^- (.j+tjcl Jr. cJL y &b c.Jg 4
bsf c.:1.:.rbc.,l..ar"a0Lr1., j*6.r-.gLr;S!l5arb.ruL.r. .',it f,JA"y-l .Jifrap*-,"-trc;.<,.
J ,jJ rJ.l; b .^)r 4 .:1,i, r.ll;;,r. INT 10H glr; jl 'lt' 

.l ! ..r-rr *i,- tl ,ji A;f,-r o$-r d;t.;
! Fbt5t s,i., d5.Lr J _,5blJt- ,:^i.., r.rsl;; .r,.1! q S.tl* dr .Y! \ 6U* cJ9 :-uL .r$,
,i--i-.i ci- #-*, +lir-/ eJ;f s5ll. ..1 f--+r ct-f{.1 ,5-L; ..-b r,J,-, 6lJ DEBUG;f t..i Jl .rb ;te;l

: r2l.: l2,_; #li L^**r ca^lJ. ,SlJ *.L,-t{ .+1,:.t 12 Jj,,s c.it, .i- cri;t ,J.* J FLl.'



\fr JHLi drl6 !iil"tJ+ aiii'.&da" JJIF

BGR I

" \ YY
BGR

f0c
BL

'y-- ,yl$b c* c.:,rJ. rl B .: G , R j3r-
.:21: r:J!.l -t: ,SVl &r;l .f-- f tSll,,c:,tl s

r5.,. f-.b l1Ji.(:" c.Jl- (BL) V c--r.r o

.SrlE l) .aL- +i'rl P L- t 6l-ac-,r a

..t;S.r" ...ti \llt otd (I) f c-r a

J (G) F .(R) r"f "t.at 
&; o-

1.1 &1 ,- ir:l +1j../ .r-!.r (B) ai
J31 ,r ,.f r;5.1; 6,ttb *.;- ,>'-L y
tiL or-: 

"t"r* 
tt, (+-.:.li- ,l"U)

.r.![,r:--ib .:^.c-z .:.-[ ,t &1 \?

-J^- +: .r, J +) ua 6t-.&t ft
J,U .t: o.:l: ,I"-Lj ,glrr:51115 .-t-i[

c.a- c."-!.11 o:li.il L .J-1, J-AIF dJ,-)

dj&-+ tt ^*"; .* Fttl5 +lygf

r>t 4

ir:* o2LJ

.("r-i rrlr; o:l: F-L; ,,S..r1ta;5t2l5.g1r.';) S.f :* tt ^^}e 4+.j 
"rii 

Y b ' 6t-r.:* o

- lF,,JJrr-(Jl -rbr-- olSi-.: 4- t 45 s-r-*g,3.:j13 6LoJlKr- 
(:lr* nCn ,5t '#lf AGt#-r

, e .JJJicr. ti,-r- f, &, &-RGB ,5Lsc're .>s-C.:b-ri ,rlLrl ,Stodit jl .i- -lo 6)11- 4'l j ,+- '.r"j
,r*-:.,y1:|J00000111 JlJi,4tc,.ir6,-.Jk .Sl-r:.c-l .':l''111 j,:*l .t-000,r-fttl-&rdtt,Sst

.oL- l;1 cSSt t & 4r+j .J-d

&r,*v
3 rrj .(.-:q .r-a) d5-L.; \ &) \? sl.lr./ -1."J .r+ : &t 

^ 
Jjli,t +-) .r1,b19#.f ,.lil 6la

S6*4s'.qi[-; -rb.::llt &t \t :ulid #L ,St:i bil .tl-.l o:te.il u-.; 
'h ell, La! cr.t-i

.-r5,-r, .rH:;l 4+j 
"fu 

e\l-t j J3r 0 o, $ ,-ef .;: rJi.;l$ 2l: L; ,,-1 c-J> tftt

) r RGB I &, IRGB
oty ooou I 6,;:-tE looo

/l

el o o o 1 I ;r,s.;rl.l 1 o o 1

-t1- 0 0 1 0 I ei1-tr' 1 0 1 0

6tisf o o I t | ,sJst Jlr,)sy 1 o I 1

"f 
o I o o | ,;-::ti I 1 o o

G)y o 1 o I I iYGtt- 1 1 o 1

,Jl.:.p 01101rr, 1110

{;- o 1 1 I | !!+.r-:Lr,;. 171 1

.c-l or.i o:.;3i,.r-.iL ,Jj6^:" ybu *BL 4S.,iJ c-;... {il i it L;-l .l: ."q1Ll

diri r di.4i ..:--JUt-.V-'
..1

d;rrlr A',dr.4
-J9a--V-a

BLR G B I R G B 
'+riU

,l*- oly

', u;i
G.t 

"rr- elosst'
+- ,ytsGtto
i* (cl;.K^':a);*-

0000 0000 00

0000 0001 01

0001 0100 14

0010 0011 23

01111101'lD
1010 1000 A8

..(r.<; ui-U

^ii;.- .:f.r" orL:-! ,&t ti-f gl..,t oS o.:ls tl[..l.r-t.r.u;L u;-' caL "Kl t5s l#-r &- Sl-tt

.r;S.:Lir-l -/-j ,Jb.:* :J; ;l elLa t::f ua;* Cl.r, .t\C 1l,, b y) e. f-:Er,-ftt 0 c-r



e.-r.'t (J:titJ*i.tJ slidl Ot{j, sdri 4-gt lFf
riai.s 4lgi. fg Jrs

-297--gqrJ
d:ri. -' . 4:ri. d

BLR G B I R G B ,roriU
.L- o!-, if Lr-j.!-)
oly J*"- J-r*
ola" Jir- ,Jjd-+
.l# J& Y!.:.r-
J.r- o!., g,-fu
Jir- ol- djLf-.:"O"J<-

.sl: L; ,,-1

0000 0000 00H

0000011107H
1000011187H
00001711OFH
0111000070H
11110000FoH
0000 0001 01H

Hlro.rlb.tt;f
c..ir .+5 o:[i.il (..r--c- 4::"j ,J+ .01* nu,-; o-) Jy* aLa 6,]07H ,l &1.ts g! L- or-i , ;: rj
jl,j+ lJ .i* Y-. .rt-i.s ujj, ,:JL .JL..r ;1.'1 rAJ'i.r*:i t1 tti 6,f--t oqf.r 4t,r,lK:^ t- .r.: p.-U!-

09H 
CtJ ;l (-rui o:l: ei-j Xp) J-j INT 10H .rl*l^.e .JU, L<,- ..- *l J.. @ 4J., dLA " .^b l.5.J;5u.

lJ5,r" orl;:.",1 (0001) 0L-. q"j crl & C:t / (1110) rrj L<--q ,glolci o1[:- t y ,.!L; ,5t-r1

MOV AH,09H ; ,"l,-k r:.-lj;.;:
MOV AI.'r' i olbr
MOV BH,00H : ,it c ,^)-c o2LJ'

MOv BI.IEH ; (00011110) &, c-;,-
Mov cx-tz ; Jt* FJts, \ Y

INT 10H ; +i6l 
'*-S-r- Gt*lt

.-g5o:l,iil ,r b&1 r-(: .J; ,r Jl.l ,-r-l ,_r-)J 9IJDEBUG jt +tjd

,Ji{lr4i dlltli.c
.A^;t--a c(1 ;.: ..ull.:,rr ;l* l2 '>VLc t: cJ-t'J,-.t +LiL 1: bosb ,g;L o.r,;! e . ;Lui, ,- ,gbc,JL
(;*-t. d{td4*ir,JlJVb.)JJ*.,j9iA. c.JLdlJYb" o.;L.i!"t,S;-* ,-,.;...,.9--6b0.:l:

jl.li8800[0] J j4: F-L; o.-[.;r .9 c:-l et ,-*, *- +rir oll *.r .j,:- A. ,:JL 1r ..rjLc/ ,-r+i L

.t.c.l 4L-J y' r) a. -St ."-r-ejEiBB00[0] 1r y *a.i.a J BA00[0] 2t\ a-,]-.a .8900[0] jt \ 4^L, o-ie
o:1.: F-L,j *S.l,*tttlsr^ .-r:.5 gr.rlE lJ *tiL.1r i:ta,i,.a jl .i-.p .r*ly.f Js t-rg o.:l: u.t-L,i bje q
J.S 42-L.4 

"r.l-, 
ir,-l tt .,)i ei4t 6lrlJ) ri!-q .l Ff.rK Uf-rr c.il., .i- - :11: jtj &L .,r1, Y ol ,-1.i./

p','r 3 aLa e, :j:il;; ji: ;:X Ji I;,;;j j l.r#;,1,,: y:;

"1:l 
cJb 15!rINT lOH jlo)t r.rl

ely. C_3.'61n,_'1'srINT 10H .p.::f ortl:-l cri.L.r c.JL S et;.OOH Ctr 
INT 10H 'rt,i-,rl

DI . DX . CX . BX . BP .gLo.tLi .rl1y* INT .rl*L.o .c.*l or1,; ell ;U r^.i,a 6.1t5;-: J !:lJ+,
.51 1.: INT 10H 1l .:LL' lCfu C *Su-l ,gla53;/.1 r:S,r.i },l- IJAX o!3;* Jl tSr_l.Lli- ! SI J

.Sd' i:- j L gb rt 4r" g.r* 6brl+ .!..rh-r rtt+ qt, uU



tfa .,t+l-3 .5ir -iltJt lfiJ-iau. J.rlt

&, & ,st.y07 L-,-&: et-r03 ,,L.AL 1r c.JL r..*'* sr, #;i.:T:J"t*Ht:
.(-r"oi tr \.-\ J<-i) .q-L; o:lir .l #li.s

U .iti o;lll *bu .o I fI gb Im I oH

l-iLg u-r,a;^.;l;ilc,*- 6l2b;.1*5rli SF o*.c"---;ASCII fl16 ''o3.a.jl ,r-:+ L"jdt5,

qLi c.-,(i Flrl5 t ;j !; tr J:* 6;L;crti rL! .:;l: ,tr.t tsloht INT JL'l rli;l .rl;'*'l 6lr .e

:+iS -U:: fi t^.rli ,,-l ."lJ o:Ui..l 01H 
eU' ;l ,9,s 3-e c..: ;f ,:i o;l.tl ,JL' gt-rr .r-tr.r

(,5-t r U-; L;) l-iJt'i,S)! = CH;l r-. ,-9lrc* .
(.iq rrt-li l4t) Lidl,i 

"*! = CL 1l f-. gbc'- o

.:y jEGA &t 6t 6;111 .:\YVGA .3!.:\f - .r-i[ slr;.,, idt, b.l .r".Q di! lt ,- o.llsl ;,1
.8c Sti.o;lsl fl.r- +VGA 1r ! L;rlli rlj ,9Lr5.CGA 6ly

MoV AII,OrH ; L:clLi ';l.ul ,-!jj c-l'p1s
: .5l- ttJL-e - 'r(j'r
: . 'Ll* .Jtt b

; iil ,se-Jr Glrlt
i/-l irii .iq ro Jr +licl ! LjJti ollsl .s;.r" .-(^j" $ ,W Cr. .i- a)to ! l-jJt<" JL
rr:-l o.:lr-t -# l) Lj,itl, .;lul ,5f-r J^" -<+U; b ..r*L; (&r ,* J 03/10 q 04/08 .p rLao:-er-

6:7 (CGA) li (EGA ! &.,.i) 12:13 .(VGA) 0:14.11 o:Li;.l.rL.r-rlr; (-,,li,A, u rt^^ 1.: L;rrt(.

DEBUG 1:03H 6L' 1l .roi .: 5:-$. 2t;4t,.1r L;crl(, o)JJ# )l f I .$ltf Lr.J 6tle.Jl- q 1., L"iJt-i

,.r.5651;' .1 )rbb b'-+

U ot$ c^.ri.r. n$ ozn gb lllrloH
:.r*lfJi; l, l-a.rL,' ,'rl ..t-o.:.r, sl;l t-t- ,^La ,5lq r-o;: l1 L;rll5, rtJ-rig 3 b" cllu;;".;J r., .l* .,tl' l'- ' ' e'

.rjq ;J! L" ,;2,:Jl- ,JlJ f lr ; I .\ .. J,l9.r" .a^.i,.a oll^.! = BH

.J.-= DH

, .c);- = DL

611Y" bp.\ Y ,L- Jl:" ;-l *>-l 6rK: a^L. )5l'1i.-,.;r" il Ji:-" 4^La ,S;.,1: L;ct15- +J"

MOV AH,02H ; *.115, -li- 
,- *.rr+rr 

'!'Lu"'r & tt *' ^-'a'

MOV BH,00H ; tit a o1L) r^i.o
MOV DH,12 ;\Y,-L-
MOV DI.30 ; Y" tt.li
INT 10H ; l':il ,se-J-ra jlilj

t-;OtK" c^*!rr,jJl1,> O5H 6b Im IOH

orl;,.1 'g;r{*ircl,.jl *f,rJLlro;3.15;*:., lJ!."J,jlS,dJt-ojlJul 1ll;*,'.L-Uljr-to.Lr1 .f,,.

..r+r tlp 02H Cb .lu:L BH 2t l.; o^i'.o o1k ..r,-L; ,rrtjlr ; o, ;i \ Jel .-,ie +lr -l xS.,"

MOV CH,00

MOV CI"14

INT lOH



,r.at tr dlAJ:tJ++-lS sJ.tdl gl{i, s*r5J d-Ut lfl

02H 
Cb 

jl or$;.1 q ,J-t- .ttr" ostiri-,| dl ojl$l J {:^Jy J*'j J Lidt5, cl-ul.r; 69 03H 
Cb )l il JV

MOV AH,03H ; l-idK, fJi; ,- "".lJ;Jr 
'tJ6a d.J-)' d:* q b L"j'its"

MOV 8H,00 ; )L. a^Le
I}rI 10H ;DL y bj;n c^S;t
MOv AH,02H ; LJdtS" fi;.:*l3r2r
INC DL ; d;J1 oP J)
INT 10H ; niit &-sr Gl_t'lt

Jt'i €,i.a ./[;*;lOsn etr Im loH

! rj-.i o:l: F-[.: r,-t-r 6,glo^1.., b rr.:.r. ojLl L-: q \i-\Y -9 Y-. ,;" 6Lac;L dlJ05H Ct'
Y-0 .rl*,rs 1: t1 lr,ti yJl-u" .'!-LJ t>-l;+1: J +-L; sl*-l uiL-, ol^Lc +li'/,1# .ry-Ld ub;l

.sly{o;y 1.1 6,;lti- o:L- .r[--c iil .-r*.i! a;il: (;..- A. .:JL 1:)

MOV AH,05H ; Jtri 4^i.r.i-lj;2:
MOV AlPage# ; JLi 4aer;JL.:
INT 10H ; +iis e*.s-r- Glilt

11.. a ar,i.a ,StV* cSt rO6H gl.; IllT IOH

,rr"i)L \A; dJ"i b rr:,rr ul--L: l) a^La dl-gijl jl Jn J ,i-LJ 4^ir ir"-li ,'.- i -LJ 4 .rr-r
+zLa );lt c."* d,tJlS. J+ ;futt; ! l-q .trb ,JJS oot- !01rp diiJ J,.r ft;-,1,1 .-uj.,"

J5.!" i,--l ;f-.! .r--y -h * et-r,riL"] eJ" rr dJ+ LtL; g-1 
"<- 

.l JJf.t o:b ,!,-L; ,,-u;
a^ie,gQ;lr,Jb L_Ft#.*6f .*i.,ili ^'.bjL;.r-l.l\.dL:"f ,'-.-.a;a^L.aA-1V-P6f

..1-i llalJ- rau
!! q.J^r,-r:;- ',*.'AL y rit-.o.slli- cl,- rf u.t-rrSosllr,*'l ,.e; ";- i::f S\,5ry06 Ob;f if;
(:s 4J A^La )t y-F :t 6rl-r-'L' ,r*i r,rlr; y**AL .1: iuc yL.;lti-.{ t-}i ..r*i rrl.1; r.li.lrfSq 3

:-qJ,r-r: )lJiE l) J).SLo.rti .s.U it:
cx = )vi *-:b*,
DX = l-d:l b:;:1-

.$:,rr eSg )tr q .S-rt3t a)t.e ar..Lt c{ l) aaLa J f"L" l, &t c-;"- 6- ;j JE"

MOV AX060H ; .Li.l,-.!l.r q,JrLJL eSr-,-*13;.1t

't- = DH

tly.- = DL

AL = U,l5r^i, ,9,11 .,) LrF:1.r,;
BH = e"ep

MOV BH,O7

MOV CX0000

MOV DX184FH

INT 1OH

MOV AH,03H ; L;,.Jl<, c*rlJ. c,..,lj;1:
MOV 8H,00 ; sit.o olL) o^Lo
INT 10H ; qiis rrts-r- Glt'll

.51-r,*.it;=CH
e' a\::J

cl*:L+ ,-9k.:jt L; = CL

'$ltfgtlt t) t_tl.j-.:t l-r;,-t

;1^r cl-9.t = AX

.41; d3.f, = BX

; u'l a:*1 ,,.i* .rJlofi u:"j .rC
; L- oo:oo ,l

:2479 l.lS ^^Le.U
; nii: e*-sr ;lt'l-,t



lr:+l oli ot.1jl y-| )5 J-t.i e^Le 62ljb oSf ,Slt:;lst:-l .f..l.r.t-
.{3LJ o.rl,' .l -h- bg ,Si}-t ,Slt ! ROW .+5'j,-F ye ,li ri.lrl t ROW 

91, 
+, o:1.: r-r cl,- (\

.+fJr- 611 It r lt L;clt5. J .r+': cr:"-LJ tr .L;,4 tV

(CMP ROW,2) .-* L- c.*l ,,..,.a' ,^L- ;)p-l,c .i-r-/ ROW lli 4tr$u..Jt (f
.t-r: eV J(INC ROW) r{diL;lROW t,r* , r:-l ;L.?lr Jt (Y

Li,ltK" rra., o:f tljt r:a2 ! ROW 3 .r*r: c.Sr> e tL-* J.tyo \ 1.,1 !t ,4 (cul ,:t elf f | @

.-QLj o:liil

J DX.l-.zU tAL 45r$c-;:.-r5,r, )lfJl) aaL4il ,',jnra e$*eS,.* JtS.l Dx 3 CX.51^sU

.t t)l5,r,:l*-l ora:1 ei- l)crl.ti-l.;4su"ua*-1.)"^La)l .4AiL.2**,,f,tU,CX
,*-!: S!,f \Y:Of J)t-ric.*11 .:*.g)LJ \Y:YO 1, ..ri-* e.* d':lt 6,1:*Y. .l J-,V ! (girf

.:11: llri \A:OY )) ,li c-! c* ;--L 3 A:YO .1: L.+ !:*
MOv AXo6oTH ; L;V s.$* c5r-,'-".11-.;:
MOV BH,3OII ; .L- o4"j ,f ' tglo)S-E 4l/j f.t

\FV o3r1t4i dr.t- !iilJ.r+ e$).1+{ JJIJ*

; b Y0 tr3;- .e \ Y Jz- ;l
;0f tlli 3 \A 'b-
; *iis eiss Glilt

.s,_r" J! o::1: .r-l c-*l \,r, J \ Y ,!- ari "LoU 
dLa dJ,.7 +5 urr:r, e $-P 6r lt -U; V J[, .rrl

p- 5--*-r.1J.:-L^r!-o^.(,.rrt'd! t,r\-paSy-aa uLrl ..i-r!.rl ,Jfi €-t'C-F&-U-l
,.!rL.r, .rl! .:*l o:ll -i \;i 6f--t.:l*t"r +f ;Lj b or3i .(1 '- -^r ^<++Ut 

.t-#C 1L;l +li*J.1"t 1:

.+-k .-o,-F .JLj 41: -ib;..rll"- q qjl:;. u;Lro.r.: -t*ly.r

Clst" { *e.La ,92V} cS2 :O7tl gb lm tOn

r, JF L*t : sy eV a^iL.' )l 6.-\L-E b rl.f ?i- ir::! * e-,L* r>Ss-,P c.JL 6lJ

dr'i! !:s 4J 4506 Cb -ri:L i{.15.:11.' iri! t t'Jt } -5r Cb J,l ^*iF.ru:f ,rU.*;- g'iti

:r5"r-": jt; l-t fi.St^oS t;5,-+ J^..:11: gg1L3.L

(^*La ^^-a,JlJ.") Lrrl-:l'u- = AL
s.n'e = BH

MOV CX0C19H

MOV DX1236H

INT 10 H

)Vi p-:rl9i = CX
l.6::l -rt-: tt9; = DX

Uoti gtV cnt.j-t" 2t ,5|26/ ci'a 6Jj; o8H 6bIm loH

4it--s.r!L: ..-b )l t bi €-La L- FtrtS '#lf .:JL 1.: e J .'d eJL .;: f, $lr"r 08H 
CL'

: f-j Jk" -ru;L 3 .r.r: rlt BH 2: ,it.a \ a^La otL) .s154

MOv AH,08H ; 
"Sl1lS 

I c..r.s Lr$l1; c.*1;;2:
; P ^^L- '*b;

; iij rsrlJ-t- ,JliV
* -;S \S,.l.'-,5ry ! 00H o$--" ..{if .:JL .l: .sl : f u. jlr AH q l) Ai c-La 3 AL 2: tl ;5t1t5'.:$*r
.(,- -',-l-r Jlr-6bFf.'Krrslr* 6lt,t'lr+u^ lJFlJlSd,- dL"j f )t,F cl-l .J.r .sl:fu^itASCII

..r-l^:-t5.aiL

MOV 8H,00

INT lOH



s'.'.., dL6tJd+.l5 sl1#l Oqi, Lr-4a3J &U.11 IFA

U .iti ,921a gj,, )t jg)ls / ei-a r!-L";rOgH 6b INT IOH

,* f &lf L-,r-,:J;1r l1 ,511[f or-: o4;h:1l.; ric.*l or.J o:.;-;i Lil ;.: a6. .:$--c ci_

:JrL"j JL'l-1 Ln.rLi ..yl .-r-rr,r, dl.-Li.'r.: o:1.: cie
AL = .rlk c.alASCII A-6\$
BH = e-,i..e otlj

BL = c.i.r
CX = .rtL.i

&t:-;"- 6- _r-j Jt,i, .r.rL"f ,Je;.t S"f rlF- IJAL -$lrl5.iL: ..:!-r +5;t i: ,CX r.i,1L" "'- rl.r,.;

(01H) ru,r" F-l.; lJ " tL) ,>.1r-" ?" j t)Lu^ 2lgr, \
; 
"tlL- '>-13;1t

; .iL; d!'rU .r)tc
; (JJF@) iv t^L- Dl^ ''

MOV AH,OgH

MOV AI.01H
, MOV BH,O

MOV C)('lO

TMT IOH

MOV BI"16H ; 6lo',.,1! +j e*,.;l c*j.rl
Mov cx,60 ; ftzts 2tf' |?.
INT 10H ; qri., 

d*.-.r-r, jlfl-f
F l) l.;JlS" Tab L Une Feed . C:rriage Retrrn ,,K;.1 ,rl"FlJlS ! t.t_i-r. arya;: .r!L-o ;l
,f _fu cJL 1: ! .,r1.f--g Js u y-j Jb, .-rr:,r. u.!LJ ASCII 61,115!15.r.1:^+ 1.,1 l+i .fl., ernr,rai

MOV AH,OgH ; ;--Li c,-lj;1.: iJ-l:"re dL:i .u&Li

Mov AI.03H ; J: FtrK
MOV 8H,00 : jta r^Lz
MOV BL0FOH ; rjj si-:? 3 r.r<- r:,-L;

; .r1'rr. o.l

; vit e-sp jlilt
j:la-- .:*L c.* 1l f I l-Fl)ls , jtqlf lj J u/;4,:JL 1: .:11: .11-: 4iL ,Ji aJ uiliv ,5t-";5t1ts r--t-
! ,lyct .i- ,it-; c;! .r^r./ a..bl 00 dp J, 64 -b 6st t.lt.r*L; .f*U-"| rJL 09H 

Cb .qL;
JIF AL { *LiL;l diJ 9 ,1:;Sl5Jtirl-1..li; *, 3 {t- g.li 01 t ! CX nir,rL; .rSL .r*..u 6- .lQ
jl ,FLKf .rl-L;;t r+ ucr1..l (.r*L; .rt-c.-l LOOP ;-rir jl {lir.'; ,r:*l or-l JU*tl CX o.;6) .:jj

..r4Ll o:li.i.-l drn dp L",dti r+' 6,1r102H Cb INT 10H

u ati rs-rt+ c.*g-r )t ifw ,-ilu oAH 6b INT tOH

r:-l ;,1 1: 09H J OAH 
Cb u:r .]-lli' 1+,' .-r^r,r" 

"i-LJ 
$Ft- jr, .JL J, b tSbtSLt- o$-r ;,-l

L.i-l 1: .qt*;,r. l=b' ," l) a;p 09H 
Ct' +{L 1.: JS,r, o:li. ul 61V ':; a rl OAH eb .;- cJL 2s ""5

.r:*l o.r-.i €-iiOAH gU 6ly.r5y-l
MOV AH,OAH

MOV ALChar

MOV BH,Page#

.p-t-j.:*lj-1:
; d.it- FbK
; +^La o;l*,!

MOV CX,repetition ; r51.,1l52f1; .tl-t;
INT 1OH ; tiis eesr Glt-lt

jl ,':.+ .r^, y! '^;z ,)t-S 6bFblsc J $) d,l.-Loj t1 b;5t151t 6,l,.;)t slru. dINT 21H .:$*e
.r-!"f fr.f INt 10H .rl*Lr



\?1 !iqt-3 raid i;irllJ1'g l$l'ii+ .llr.

\f-ti ol- O:.i3j:ODH gb INT tOH

.0EH L ttAH .r$.ra:,rr L.i ar eo.:L JU,+ "{ cll.;.l.e C lt t.p'y.51 ;l o:lir-l ctlil ol*L.c y-l

t-r lr BH .rt: 3 (,r5;tf .:JL) n.,j ,*l &, ! b BL .>t .i r:.;j o:b F-Li +! -S,gFtrtS tr t., AL .rF
. rt. _ r .. :J"a:.llfirr^izo;L-i
, dd-w str))

; grlt-;5t26
MOV BH,Page# ; (t-r,r:.-rr" ui1) aLc '[iMov Bl.coror ; ("Sjtf cJL) +-: &&t

MOV AH,OEH

MOV AI.Char

INT lOH ; +iis er-sf Gl,i.;l-p
L'jJlS-.<*tylrrlq.r$.-" .Jrss. J.r- J-.*d a^Le,Jq +ti alt G*l-e blt o..JF.st"Ftrls
Otyz \lt l* r*iz r.u.:,rr r.ll.}j ,g.r+ b ,Sltlt lt^ 'aLc u>y a ri$t ,5ts-r5!l5.rr:"r, -i 

l,

'!-kr* Li> 12 t'-ta: t^La ,gla '>lLo j "r.r:.r, r:5rr S.b-P

-it-s s:V cJb ;:-,131c*4 OFH gtt Im IOH
.,- .l or i -5i JU" .<,- l.?!_l t: (.rt-:i b 00H 

Cb) .rr5 o:Lir-l bli ut AtV;.r"-3 c.JL ;# 6lt 6b y-l ;t
MOv AII,oFH ; j{1 cJL c-13;1r
INT 10H ; +i6l .*St- jlt'l|
CMP AI.03 ; c,-l 03 c,JL Jl
IE ;Jx

: sl:f ."j!tt y-j y-:ti" olLr ;,-t
.62V ^^Le o1L.-l = BH A. L. uf o .Y. .L;9 ,gLrr5l1K= AII -f :,.-s CtV cJL =.AL

jtl-rlJrrii'rJ;i:1 lfI gti Im lOH
.r-lr.f MCGA J EGA . VGA,Strr:-*- ,l-.ix.l.L.:+" c.JL fi;3 .r,": .2lti. 6,l1o.r1.ar gb ,rl

.,- .l -rl5r,l J- jt CJb di r.i C"! c*i

&_U a'Jp gayj; r-.rtic;l :12t1 6b Im IOH
BL ;.r ! 10H ,r:;r. r C-b ;l'ylt Jra- ,3h ..r.S,-/ ;!;+ lr EGA J VGA 6Lr1r.;rr 6b ;-t

.xl:f u. )\l: t--trrs[i, .t!L-c ."r;5orki-l gl.; y_l ;l ; $:.rlJ
.&t 6t dll 01H s ;!;.1 6ty.00H = BH .

256k ,glr' 03H J 192K 6la(DH u 128K .9ty 01H . 64K ,51r,00H = BL .
.0,.r:rr t glsq:* = Q11 a

.6z'n-_r -!u = CL .
r (et 04 c-L. c:t6:\) 31H .(u,::l*, !r.L; -,t;;1; 30H :uL .r6yl Cl;; ;rlrr.r*- .rt*Lr y-t

.rS-, ;!++ ! (t"i,)K,) 34H

,SlrlS t;r,;t-Lj:l5H Cb Im loH
.L;cll(, JUJI J Gt, f...Li *rlt-il ,-o tr: Jp.f lr L ^.-.' e!L-e;l ,EGA J VGA,5Lrl-":i3,.;.:

,a .:$^c dtl .-\:Jq or--! o:l: o&k d1 y 6la *:S-:.:*il 63L .r,[ ES :BP .Slr.>t+ ..r-rr.rr clLl;



s'.ti diliJ346rg sJtdl gU.l 9 sa!9 ..U14

MOV

MOV

MOV

MOV

LEA

MOV

MOV

INT

TITI,E

BEGIN:
CTR
coL
ROW
MODE

i
AlOMAIN

A20:

430:

AlOMAIN

.'edl oJ-! or.,3i.1tu .i- hil 2! *.!l JLi JF,ftr -flt5 ,Sst

AII,t3h ; -i.l g&U,:-lr;;r
Al.Subfuactior ; BU- (02 .01 O0

BEPegc# ; r-,i,.o o.;t-J

Bletributcc ; tai'.a rzi a
BP,rddrar ; ES:BP 1r +ii.; ,"11
CXLoSO ; d: J*
D[Screcn ;t^).e st 4f Q-i c.1er3l

10H ; ilJ cr.U-r- ililt
:jl Jui.rq, ry.rr f:-r*AL.1r rf gb l)'tW

l-i,Jt<, +J, Ji.d f.r" re.*1 j gi, U!.t J 00 a

|;JtS.. +t r:i; ,r;.;.) job c,i-Li0l o

LiJt<, c^*rt r.i.; lJ" ,r>i..a ,2*;u J FblScJ!.Lj 02 a

Ljirt(, c".^lt *; .c)4 H J Fl)Lt uit.J03 .

;Get/eet video mode
;Clear acreen

\!.

ASCII tglo;112l6 een rti,-lj :r..ljr'1

6st t oW yl Ll ..terr, ,JL:j lJ ASCil 6Lrr5!l5 uy5. INT 2lH jl o:[i.:-l ! 1- \ Ji: r"'[y

Oly tINT 10H 1l orU:-l ! \.-Y J<J r.br1 .t(l, y.r J- .S!r -t+i .hLjU ,*'*t lJhi JF,SI'F|,S
ir.:ul c!.! .e-$\ t-)

AloBIoAs (cOM) INT 10H to dieplay ASCII characEer Eet
.MODEL S!{ALIJ
. CODE
ORG 1OOH
iIMP SHORT AIOYIAIN
DB O0 ;counter for ASCII characEere
DB 24 ;Column of screen
DB O{ ;Row of Ecreen
DB ? iVideo mode

Y:i:-T:::::::'
PROC NEAR
CAIJL BlOMODE
CAI,I, C1OCLR

CALL D1oSET ;Sef curgor
CALL E10DISP ;DisPIaY characEera
cMP CTR.0FFH ;LaeL character dieplayed?
iIE A3o ; Yes, exic
INC CTR ;Increment char. counter
ADD COL,O2 ;Increment column
clfP col,55 ;At end of col'umn?
JNE A2O ; no, byPaeg
INC ROw t Yes, increment row
Mov coL,24 ; and reBet column
JMP A2O

CALL F1OREAD ;Get keyboard character
CALL G1OMODE iRestore video mode
MOv Ax.4coOH ;End of Proceeeing
INT 21H
ENDP

Get and 6eE video mode:

ASCII g\rf\1S re5"a. .ir-\j .g\y.lilT 10H \' -\ JA\ S



\A\ dtil-i ..*. lijl.rJt l$AJ, .!l!.

B1OMODE PROC NEAR
MOv AH,OFH rRequest. get mode
INT 1OH
MOV MODE,AIJ ;Save mode
MOv AI{,OoH rRequesE 6eE new mode
MOv AIJ, 03 ;standard color
INT lOH
RET

BlOMODE ENDP
; Clear ecreen and creaEe window:
i-
C1OCLR PROC NEAR

MOv AH,08H ;Request get current
INT 1ol{ ; attribute in AH
MOv BH.AH ;Move it to BH
MOV AX,O5Oot{ ;Scroll whole ecreen
MOv CX,OoOO ;UPPer left location
MOV DX, 184FH i Lo!^ter righE locaEion
INT 1OH
MOv AX,O61OH ;Create 15-line window
MOv BH,15H ;BIue back, brown foregrd'
MOv CX,O418H ;Upper left corner 04"24
MOv Dx,1336H iLower right corner 19:54
INT 1OI{
RET

C1OCLR ENDP

;
sec cursor Eo row and column:

D1OSET PROC NEAR
MOv AH,02H ;RequesE seE cursor
MoV BH,Oo ;Page 0 (normal)
MOV DH,ROW ;New row
MOV DL,COL ;New column
INT lOH
RET

D1OSET ENDP
; Display ASCII characEers:
t'
E1ODISP PROC NEAR

MOv AH,OAH ;Request disPIaY
MOV AL,CTR ;ASCII char
MOV BH,00 ;Page 0
MOv CX,of ione characEer
INT 1OH
RET

ElODISP ENDP
; Force pause, gec keyboard charact.er:
i'
F1OREAD PROC NEAR

MOV All,loH ;Request get character
INT 15H
RET

F1OREAD ENDP
i ResEore original video mode:

GIOMODE PROC NEAR
MOV AH,00H ;Reque6t set mode
MOV AL.MODE ;Original value
INT lOH
RET

GlOMODE ENDP
END BECIN

ASCII g\rf\.;Sre5"x.|r-\j \9\1./M 10H \. -1 .+ $J

.6 or1t.l -f{l g.,t+ .:JL cl:23i c.-.r, 0FFI

.(:r gl(.'a L/rl qJL cUlr.r or.by yl2.:03 L JjJ"-J cJL FJ4r,L 00H



,r.3,'t Utt.*Ai.g ,.t+ryt g\J 3 srtf r-Ul tat
.ffiH 

CtJ.,1.r 
c:Li:rl 6lJ Li,JtS, 6lb c"*rf r:^i,.a clsl.;; 08H

.Lr+;.r.r.:-l rJ..l ar;l2>3,lWjl o[i:-,| L.1-.i.,J"lslrt',SqJrLtqyti utai,ae:V.*6f 06H

.oJ-l o:b,rrL;.ft FfiS el-/. j +-),ia I d:lott +,\-r1,t.rL; f f r1a1 ci-.:1.711

.rri o.rl.r ,lL- i5t:t51 .5h ,Ji.JlS, J11:i,'J .l-i0l5. dJl fS!- UZH

.t-itlt<. gttt c-r+r" ), J-#6b-flrK,J,U.Ftt6r, ul-l-J OAH

oJ-i .re ...rtf y-l 6LL.bra rdr uL r,.b.r1 y.l .s*g orb .iLi bjU \? J )- \? 1: Lrr5lzt5

.Jtl ,-Sf.rr.r5.r.yj! 3r, L-l ig.r- tS\t ! ubrl y.l.t;|i../ t-i rt:L gr.*,-t t'l-t;-;t.1

.rL;*.laiiINTtOHr{ta-i;l .;p,.-r.r45.:tlil c,L!;IASCII ,St Ftlts-rJi 3i;|i-,}L-6lr,
ter ,t*i J,u rhn q e.tiJ Ll .srj ,ttJf.,tt o.rlr.l, {F t+t+ F-, ,lJ.i. ol4;-;l l.,A)( .rLi

.J^r./ r-:-r;l El: tf C.fJ J.t-i.trlr;

br-r b;rt5.glraASCI .jt jtLK
6ly r5srb t-r.J oav r5!l5.5rl.r-'(FFII - 80H) Y00-\YA riL. r-r; ASCII .gt"r.r5l.lt5tlly.1r

.r:-l or.! o:l: tiLLi \.-f JK.: J B Lfi;r r511t]Lr r-L:....r J^L lrl>l5oLrp. .lnalyrl ,J&L;

1 S,g orhil .:*i.er Y0 JJ, lr ,lil b .J: .rl..t.j 6lJ 09H 
Ct' 

INT 10H ;l ,..; Jl.l.

MOV BI.0FH ; :L_; c,.r-: !.$- +),-;^,..r.r- d.,j
; c"1tijr Y0

; i6S rs,--lf ;li\
.r.l: ..rrr,rn; t+' L LJ,JIS, Ll rJr:,rr tji.L.j lJ t rrStlt'.lt ,51+:-i.1 09H Ct' .e Jt .t +Jq-i .rtt+
i..,- * 4 .r+ Jf.l rr;-l q>b ,J.tt.J!.b ol33i 1 orl, c.;.(- 2t il iu;.rr6 4 u.!L; ,5ly ;orL

..t-lr,,f ,i-lJ F Ja; U;rt5,51 JS- q d.rilf.f

EQU ODH ;Carriage return
EQU OAH ;Line feed
DB ODAH, 17 DUP(OC4H), OBFH, CR, LF

DB 083H, ' Add records ', 083H, CR, LF

DB 083H, ' Delete records ', 083H, CR, LF

DB 0BlH, ' Enter orders ', 083H, CR, LF

DB 083H, ' Print report ', 083H, CR, LF

DB 083H, ' Update accounts ', 083H, CR, LF

DB 083H, ' View records ', 083H, CR, LF

0B 0c0H, 17 DUP(oC4H), 0D9H, CR, LF

CR

LF

MENU

MOV AII,OgH

MOV ALoO{H

MOV 8H,00

MOV CXzt

IMT lOH

MOV AH,4OH

r'tov Bx,0l
MOV CX,168
LEA DX,IiIENU

INT 21H

; .iLi r:''11>.1:

; ,nl bcf'-
; j.a '-,;.a

;Request disp'lay
;File handle for screen
;Nurnber of characters: 8 rows

; x 21 co]umns

;Ca1l interrupt service



IAY si{i.l ..r.f.. gl3t.t$ lrt *tgJ, J.rtrt

Jr qL-.r-rt-.Sttr'dotson' ,Jt^FlJlstl .4bj: b tr qt- 6-F &. \ \-Y 1 \ \-\ JS'-f ri5.tr 
"fai.1r

.t)Lr-/ ,,f;t l.r.116u*! 3 c.*11 c.*
.r:-l c.r-i f! .-il:,i, .-St^Fbts,rj c*:J tr

itr.+.;j qL DFH I ^la prl1.; 4 BOH

.fr r.t,.Ji':L DDH I r'lai;31: d'. BIH
,'*.fJ..r.;g r,-L DEH | .,L;: jllr3 u' B2H

aHtt {+.;j r,-L DCH | .;; nL DBH

d:{l.j ate'i,p 6Jt"Jb 6f S ,J-&*df{Loi 30j &.i":&Uy
J)el ;-l*.-i +- 6lr, r J-r.r,rr ;[; r,;,u eu\d s:-r-*c,. J.l5r^ir;t l, Lrlb \.-t ,.tS*l r.Ly

2r ! teg[ A-l .t (j e s:.r+-) ry-*.f Ctlo t* t fi tnlt J (+r- Ott j) rJ.r:,re dt-:j d"JS- .r!-t; ! lJ

lru,rr ,)t-tJ u"JS- ,i-L.j .l Jj d-.:" ,:JL ! F tlLr d.l.r Y" o5-
Name ? Bc{amin Frantlin Benjanin Fnnllin [Blinhngl

I

.F JP
I

f " d;-

,>5'-6\lJCOL.F.rl..ltl 6fr1 f.;ROWu+.by.L*cllS,,t--J-#Clt..iiJ)"1 I.-f ;l;pt3!r
.(J.lf,r^j e-f l) crl5, q3iJ, t6tf t* r,09H ,r-L'INT 10H) ..t:5"f .ir- gl otto t L; tltt

."t-tr.f y-j CLnJll.r .l.l-: r.Ur,

SINGLE DOI'BLE
CI{ARACTER LINE LINE MIXED LINES
Straight Lines:

Horizontal c4H - cDH =vertical B3H I BAH ll
CornerE l

Top lefr, DN{ 1 c9H 6 D6H r D5H F
Top right. BFH r BBH 1 B?H 1 BBH 1
Bolrom- Ieft coH L csH I prH ll ols t
Botcom right D9H -l BcH Jl BDH J BEH J

liliddle;
Lef c c3H I ccH l! czs ll ce s FRishr B4H I aru {l seH .ll BsH {Top C2H r CBH ; D2H rr DlH =FBottom clH I can l! ooH ll cFH !

cenE,er cross csH f ceu il D?H 1l DBH +
Blocks:

one-quarcer dota on BoH !i sotia shadow, upper half DFH I
One-ha1f dote on BlH tr Sotia shadow, IefE half DDH I
Three-quarter dote on B2H f Soffa shadow, right half DEH ISolid Ehadow DBH I Solid ehadow, lower half DCH I

i 5 ;r\f 6\1.ASCll s\rf\.1K \. -T $.i

.t)U,-/ grl,l tt .tJS-; r5rll.l jl rl.tr're g* *l J&!Al0MAIN
.Jrr./ .f.L; CU 

luf rllj ,>qa t'jS ,9,\ il)^tl .i. B10PROM

..t5.,. o.:Ur-.| tl5q,i, 6r.1.1; 6lr,0AlI Cb 
INT 21H .11 C10INPT

df rL ,4 jL;l a].ef .I-,.p 6lJ .t*i J J4 Y. F q b Jrts. o,qt-j \ .'Jr ir-lf D1ONAI'!E

a

a

a

a



',atir 
g:Lrjrfial5 sli-l JUI J irr*ri {-l3} l0r

.$r../ ll+l YLi r:'* 4J 6$-*
..ru',r, o:Li:-l sr\ ,.a--,gbr:'!ls.ut lb r" ,r+l-J ,sly 09H 

Cb 
INT 10H 1l B10DISP .

.t-SC -h )t LgtuJ lrAX rl.ra' .l -r5.r ,g1l5u-.: lt ^i,e C-tV* c{.- Q10SCRN a

rirr. fJil COL J ROW 2: G1V iti' ,* -,rlt LiJlK, Q20CURS .

TITLE ALoNMSCR (EXE) Reverae video, blinking, scrolling
. MODEIJ SMALI'
.STACK 64

. DATA
PARLIST LABEIJ BYTE iName parameter lieE:
MAXITEN DB 20 ; maximum lengEh of name
ACTLEN .DB ? ; no. of chars entered
KBNAME DB 20 DUP (' ' ) ; name

COL DB OO

COI'NT DB ?
PROMPT DB 'Name?'
ROW DB OO

i ---'
. CODE

A1OMAIN PROC PAR

A2 OLOOP :

A30:

BIOPRO!.,I ENDP

Display prompt:

MOV AX, 06OOH
CALL Q1oSCRN ;Clear screen

MOV COL,00
CALL Q2oCttRS
CAIJIJ B1OPROM
CALL ClOINPT

MOV AX,@data
MOV DS,AX
MOV ES,AX

; Init.ialize segment,
; regieters

;Set. column to 0

;Dieplay prompE
; Provide for input of name

; if noE, bypass
; If eo,
i clear screen,
;End of proceeeing

;Display name

;Reverge video
;Dieplay routine
;Next character in name
;Next column
;Set curgor
; Countdown
;Loop n Elmes

Cl"lP ACTIJEN.oo ;No name?
JNE A3O
MOV AX,0600H
cAtL QloSCRN
MOV AX,4C00H
INT 21H

CALI, DIONAI|IE
.JMP A2OLOOP

AlOMAIN ENDP

;
B1OPROM PROC NEAR

LEA SI,PROMPT ;Set. addreaa of prompi
MOV COINT.o5

820:
MOV BL,71H
CALL ElODISP
INC SI
INC COL
CAIJL Q2oCURS
DEC COU}fT
irNz B20
RET

Accept input. of name:

ClOINPT PROC NEAR
MOV N{,oAH ;Request keyboard
LEA Dx, PARITIST ; input
INT 21H
RET

ClOINPT ENDP

S.lU) cJf r gr5(- .r,-L! lOi 6-+ \. -? JA\ Jfu



\IA ..ir;lrj erir u,iilJt" trr.-ir+-J, Jilr-

::::1:Y i:i: :::f-:i:11:::-:::::::-:l*:'
DloNN,lE PROC NEAR

LEA SI, KBNN,IE ; Initiali'ze name

D2O t

D1ONAME ENDP

MOV COL,40

CALL Q2OCURS
MOV AL.0F1il
CALL ElODISP
INC SI
INC COL
DEC ACTLEN
JNZ D2O

cMP ROV|.20
.JAE D3O
INC ROW

RET

MOV AX, O5OIH
CAIL QlOSCRN
RET

;SeE screen column

;SeE curaor
;Blink reverse video
;Display routine
iNext characEer in name
;NexE screen column
;Counldown name lengch
;Loop n Eimea

;Near botEom of screen?

; no, increment row

; Yea,
; ecroll screen

;BL (atEribute) se! on entry
;Request display
;GeE name characEer
;Page number
i One charact.er

tAX 6et on ently
;White on blue

; Full screen

; Page
; Row
; CoIumn

E1ODISP PROC NEAR
MOV A}I, O9H
MOV AL, [SII
MOV BH, OO

MOV CX,01
INT IOH
RET

Display characcer:

scrolI screen

SeE cursor row/coI:

ElODISP ENDP

Q1OSCRN PROC NEAR
MOV BH,l?H
MOV CX,0000
MOV DX,184FH
INT lOH
RET

QlOSCRN ENDP

;
Q2OCURS PROC NEAR

MOV AH, O2H
MOV BH, OO

MOV DH,ROW
MOV DL,COL
INT 1O}I
RET

Q2OCURS ENDP
END A1OMAIN

19)L* .lSf c.r,5(-.i,-\j.i;r 6-:q t'-t V.F

F$..- &-;rJ ui-Lj
.r.ittc./ ,5.rer 

"[b 
.,j+ 6 t*rl ork-ri BIOS i J'b a:"=." 

ot -iJ'J rl"-L; 'b:r15 ]t ,9lt

.r-lr.r .*L .;.fJ,.,1 ,.F.1; .,:b ..r lr.li g:*. JGil (.<+Ft{ J:.) trJ,{lJ6.r.:l g! igr ,|st
9 a,i.a -Jt:g -*.,'*.1 8800[0]H ..:-l Q,- ."&:)03 Jt.iil t1ltt -f t-s.:-b .r$ ^^)- u"1ti JU' glt

d; -F 1r.ri.^L- gilq; rll: ij it ;t.rr "Lrti)\i 
S e-r1-t.r FtrL<6tt .ri - r.1l''.'F 'l;t- *:!

.r1l: jLj,:,-!A. x Y0 x Y =f ooc tryt.lq-U ,-i. S,'-.)-YO J tJ.2-*Ao o)lt'l a' 6)t^L"a\'ty' ,-l

,, .3 ,;"-\ I s)Lg.Jl* !0 clj;- 10 -b *- '^Le )t q^iJ' 6- '-l{.'r .i-L'; *,:[ --lr ;J-ll



s-r.n 13:LrtJlfls sJfdl Ol{j, srrt.-U11 lfl
.S.r ,ll* ! Vl .lj,:- J Yf &- c".,r3. .:11.r zlri FSFH ..r F9EH c"*i,

..:.p1 orfr Jl-:J {-,i, J d-UAFlJtf b r/.r. t#-, JLi .;,.o )l itJ rob rn.. i.o :Ftlj.-i- orL Jlill
:J+.: 

'Jt-s J.j iJti tt lJ 8800[0] J5 jJ,.J r.-b .1.r,:,1 .S ,_rr-r,lJ \-lL. ir,lDEBUG ir.,t, ti +lirl
D 88(X):fi)

PI.OGRAFX ICOM) Graphics dieplay
.MODEL SMALL
. CODE
ORG 1OOH
PROC NEAR
MOV Al{,oFH ; preserve
INT 10H ; orig j.nal
PUSH AX ; vid6o modeCALL BloMoDE ;Sec graphicg modeCALL ClODISP ;Display- color graphicaCALL DtoKEy ;cec- kelboara rEsplnsePOP AX ; Rest.ori
lov AH, odH ; original modeINT 10H ; (in AL)MOV AX,4COOH ;ExiE ro DOSINT 2LH
ENDP

TITLE

BEGIN

BEGIN

BlOMODE

BlOMODE

ClODISP

c20:

ClODISP

DlOKEY

DlOKEY

PROC NF"AR
MOV AH, OOH
MOV AL,lOH
INT lOH
MOV AH, OBH
MOV BH, OO
MOV BL,0?H
INT TOH
RET
ENDP

PROC NEAR
MOV BX, OO
MOV cx,54
MOV DX,70

MOV AH, OCH
MOV AL,AL
INT 1OH
INC CX
cMP cx,576
iINE c20
MOV cx,54
INC BL
INC DX
cMP DX,28O
JNE C2O
RET
ENDP

PROC NEAR
MOV Alt,10H
INT 15H
RET
ENDP
END BEGIN

;Sec EGA/vcA graphics rnode
,'640 coIE x 350 rows

;Set background palet.t.e
; Background
,Gray

;Sel initial page,
; color, column,
; and row

;Write pixel dot
;Set color
;BX, CX, & DX are preaerved
t Increment. column
;Column at. 5?G?
; no, Ioop
; yea, reset. column
;Change color
i Increnent rou
;Row at 280?
; no, loop
; yes, cerminate

;Requeac keyboard
; input

g*- .rrlr'.r .r'.\j l\ cr\iu.'\ \'-b Jfu

f^c.r!;f 6lo3a r*Dl drb Jrlp d.:.tt.j r;Ss. \#lr lJ Ol.i t-.:1.9 r:*l t^).o 611J ^S.ft'i
L-.! J DEBUG .5.t5.rj (+i-..i.j ,;+.r.!* ct j rx .Jt; .St- FtttS.ftlr) .r-tLr.2(MH 6;L
J:r).,.,ri.L;':L! et1.9,o A $ ,,,1lt t lJ rsi,r.t.r$.e..r,.;b li,li; ub s.j".L; *b 4.Sl.rr



\AV !rir1i-l dal, siilJJ+ l$J,!ii, .rJlJ.

.4-.;", 0*! J )q rL- 2: +5(fV 3 YP .Y0) rr3Li .:Gz tr ('Y ..r 'Y ; '\ ) r*r.r-'

3i:33, ffi it N i:':, 2: ',;

;-l ..r-o:,r, dlzl c.*l 6i'- a^Lo 4SB900[0] t, ,i-f a.-U e, o.:ls f.J:--. JliJl J) Jl.l" \.-0 ,.fS*i a-by

crij €,'3-.i- :u;L 6 S,l osU-l BIOS a--f4s,-'!L; o.:b i-* ,SIgSEGMENT AT.ll c.Ly

bOFlsllLrrJlt5.."1r,;-l .r;L,r, Lre;'J..tr:;-<- U-r-tt,S--,^La c.iiJ,.DSPAREA.r-:Lts.

dr.J) .rA).,,. ul-Lj 01H ,"i- ! (41H) A FtlK;t 6la*1 'h-;J3l .-urgr d.!-Li tq [ \. o9i -9 Y.

e,L.a x "61)S -b J, .r--lil ti +j i,i*a q J ra)r/ ui-l-i 02H ,'.i,- ! (42H)B FttK;t ,5lat\ ,L-
ei+ie..rl .-!; rjL"f :lt-tlt -it-1.,&b *r-[ )t a^La e-i +.f *5,51+.Ly .-r,t-rr, ,:-f;;f ; tli

ryr:o---t- \. rry--,0,t--61*r.:11.: ttl:-fuci-2,rtr-1*A.xY=\2. +J.:-l or--.-1 L-
pr,sl-t.rlLi.rrL1rca{3,f. utly }-'i'-oiLj;t u-l .s!.r(\r'xorl-)+(\'trPxY)=LY'

.-riL-,r, r-'t- r-y (51H) Q i1..,- 1 L' ; rltcl ,i+l g;.r- !- 2:

1: .r:ul o.r-i . ;:F DSPAREA 6lia aaLc J DSPSEG ,ili..i .i- a*La 6,ly.y{-l o.!k cr-<-
.qL;"l {'i}r' - .<,- a^La 611. ! 03 cJL qf, J S,/ o;1-;> 11 a^La j rJtlt cJL -Nl ,U}

.'F,-t,rrs 1lr;,DI .;: j.r,-3 ^?E UF rLil JAX 2s '>,La J a] FITKA10PROC Jl31 1.:

J,i"Lr qrL c"-tr,l-rlc ! (tSlrlS)AL o!j;*MOV WORD PTR [DSPAREA+DI]'AX.14--r

.p l1 *.i-a :.,;SltS ,tSu. lr.l )\?, \ y-t J,-l LOOP oe, .J:!e,. 
"[.i;;,. 

c."-[ ar.aJ) I lJ (dr) AH

.L-- 6Qut .JlJ Y" - S.r g.- DI t b f . .1 .t-l,rl"r 1., FlJlS'c.L. J--r-.J-hru, oi-Lc; a^L. i*l
64 -b' r&-l ;r-r., ot" dP \. 4Jr ,511 uLc g.:.1,) g'L-. h- Ua o>f u.;*,Cl.; Y' -, .Jrt-
*LJ .r.=- .e rrl -';, lJ !5 4 yjSV slu^.Jo.L CIOINPT JIJJ ,di-Li o*;B 1: .Scr ,ll* ! Lr;StlK;t

.15,r, ,r,L-.11 d-.il- jl # tt *; J ! ,J.rl cJL

Jt4l3,tV jlo,rUi"l

BIOS INT.ll o.:t-u-l t .,-<jtJ-r Q-it .;Q.ri:$;b jl$" ,lzl c.Jt-j: .rf*ilrf ,5b.lo: &*t;
trr.:.,r db -r-j JL:, 1r ,.f lpLs o.:l f-h; 1., .("f L- ;" ,:JL rllr;.r,00H Cb 

10H

vcA,5ly,5*f c'Jl- f.:U:r .\

; .:JL,tlitj ,:.-13-1:

;,&tgtf
;l,is,r-ty Glrlt

:;;. c'JL *U;.t
; .:JL r.U- c-11;;r

;,FIP
; l.lis ertJt' jlilj

.r-lr"r-r,.j J\il- rr:*l oJ-i o:1.: tlt-li \.-t JK"! y 6 ;$alf 6tro.u-s: ,.* ,' 
L,5bcJL.l glii.-..1,

EGAJVGA;:Jr.n-rJ.:.;!L 1:L:-''.CGAsl-rl 6LacJL;),-1.06H J05H '04H jditJc'lt> .
.8_t-,_*lr:.1 ;;EGAIiVGA 1ost)r-llriCGA6lr,r5,-r,l.sa."Ll,)letQ;t'.1.t1\olu.o:[&-l ;;

..r-lr.f BS00[0] c.JL J,.l )t j+J s:-1": oet: ,"2ri

MOV AII,OOH

MOV AI"oCH

INT lOH

MOV AH,OOH

MOV AI"03H

INT 1OH



gatn git.|t5r1+.l5 sJ+41 Oqj, s{ai .-Ut taA

Mode Type Adapter Resolut.ion Colors

04H color CGA,EGA,MCGA,VGA 320 x 200 4
05H Mono CGA,EGA,MCGA,VGA 320 x 2OO
06H Mono CcA,EGA,MCGA,VGA 640 x 2gO
oDll Color EGA,VGA 320 x 200 t6
oEH Color EGA,VGA 640 x 200 L5
oFH Mono EGA,VGA 540 x 350
roH Color EcA,VcA 540 x 350 16
l1H Color MCGA,VGA 540 x 480 2 of 262,L44
12H Color VGA 640 x 480 16 of 262,L44
L3H Col0r MCGA,VGA 320 x 200 256 0f 262,144

ir,-: *.rr-U1st1.;$tf \sUc.}\- \. -\ Jf.:,

VGA.;:&.-a,Lrl.rraitrgtrr,/rlEGA,gLrc.JL J'1.10H JDFH,DEH,LDH jf;tf ,gboJl> o

V-l .t-f ,f l*l F VGA J t.rg r*r; EGA 6ly r5,r,b...b J )l 6Q Ul-rrt i .JuJ-./ o:L;1,.1 .rd

,,rri ..u:t1rn ,-f -i ,-;4, i.o'd-L. 6 #,1,r++ fi j+-l ,-,!-L; ..-[ ;l ui.o Y .9 Y .t .A br:Jl-
.t..:ts.A000[0] ,:JL r,l 6l-t,i4.t.,&* q-t:

a13a. (MCGA) .)r! q dy5l-r)VGA 6t1Lac.Jt- J,-1./3Il J 12H , llH jdi|f6b,>JL> .
elt -i*l.rlL; ..'-b ,a.;:i..r-lL; ,rti-l ,-t ti ,g-;,t-t 6tro.r:-n.: ,j..Lr fi) ti .l .:-l ,J: C-I;L ozv

IK o, ,r,L*.r INT IFH ..r-li"r Jtr FbK \ Y,r lan ,jt ,3,1&i: ,S-FI ,SJ.;-##|?t3:: "
.t-r.l"i-S-hrrFbtS.,l ,Stti.--!A.r5.rr -l'-rt",1'il,.F|JS\YA4SJ:Ss.g^l/!,rlaiL9t,

toJ-S*
,Jt- gl.r+ rSLr- orli:-l &t A-Fl 4i ,Slt @els ! y-."^,a; 6l.-l) br$u,;t .,rfitJ,5lac.JL
S.r .rl* lr.J-sii f .f,-! / .:)V,-telJ, tr J*S*fY. ;l "L- Y.. :1u:b-l 6t &lf S|J04H c,Jl-

:r:*ly-; $,i r, rSf t' . jl U*-it Jr 6! c^:., y)

: r:,-tl

: l--<-

Y r5r:-l iti#+ &t.,V o:;Ja .t.i,l6rli5o1Li.l b.;l +S..r-.iLr, c.f,;;ss&ttl{--.clL.ri9.;r
+-) €1 &t lt jl ci- ,.n ,J!.i lr 00 J-.S4 .r;tr;r. 11, 10 ,01 ,fi) rjL,r. el, ! .r-:.t .Jy f .."*

.J-LJ g.,b.il,.
!.!;

a.(')wt

olr 0000
j oool
p 0010

gt$tC 0011
?J 0100

d)v 0101
etosi 0110

gj6;3V 0111

6;JV 1000
#us,'t 1001
;)u* 1010

,t'stet$si 101 1

#t:-rt I 10 0
Ai;tjt.* 1101

s.i 1110
l.r- 1111

c1 cI) c1 c0 C1 c0 c1 c0



\ AC dHr-i 4.$.. i,ijlJJt l$.j'.iry" JJIJ-

.-ra-L; ..-.,b;t &t * i.:;l ci- -f ,Sl-tlt 11 J 10 .01 6bj--<- .t*ly.r J

C1 CO PALBTTE O PALETTE 1

0 0 {.--.) r_r-, +),-t-,
0 1 F el,)si
10yfd)y
1 1 ,,Sl,se +L

&, o*. s :i o;--) ,:l &t f f .+-t, o:l-c.i-l oc-.; ,f, s &.t q'- .i- Vb:l ,5ly oBH 
Ub 

INT 10H ;l

10101010 Jf-<- Jl$,, J.U *-f.i .51- .r-q.r" 6,1"34 .s -f t ,r. .5)) o,;rt 1, ,5LnK:1 ,"r*L; ub;l lr 0

,4i u";-r 1, ,5L^K:1 .{,-1^: ..,|i::l \ &) "!,. -: i +: e, &t V f l.$:.rr dL.:; yg 11 ^^x
.r:*l -f*c- S rGl-y. ,rgloi.jr]

61lf \sDIm toH

J.*-r l^O- ; 4;f dL 6,lr;\ e-L.a gL; 61t(-: BIOS INT 10H r-! o:B 'g.Zi y+ 
^Sr.rtot*^

..r5; Li- bAX J: tsLl -Ei- b BP j SI . DI o DX . CX o BX ,5b.r[.i .rL;;*" .rl*L.r ;,-l 'r5.r,
.J-^tsa.eli.Js.r,J5.fiF! 4'INT 10H Otr ;l ci- J^ r,.i ",4

ji.r,_j cJL' nl.u oon 6b Itn lotl
:.r-L;.r, 1...$ lJ vGA rllsh-l ,6t &lf dt- AL 1: 12H cJL 3 AH ,l.: 00H 

Cb
MOV AH,00H : 6lr, cJt- -b; c*l1*ts
MoV AI.12H ; lT. x Y,t" VGA ,'-.t:; a-..;:

INT lOH ; ljis ef-S-r' Glt'lt
.rJ/ q+L LrJt<, 'Fc =.* Jtitf dV &x

e :t P q+r, O.rjlr : o4fl 3lJ INT lOH

.rr:.rr n:!l ! ob)\-bl ot l.-o..gL; o:l-i.:'-l .51; ,'li .<,- ,4*j F 611.$!5 .JL 1r gb ;'-l 1l

.r:*l cl,- .r--iL or.,il ,-e-f f t J .f- *\ ofi ,f f ?y $ eg 
'

. DL .;r clj- j DH 1r 't- DX o

.BX .,1.: ,..L4; l.r .lr- -l BH 1': 
"rnil 

b ! 
"l--q 

c,.1.lJ" CH:BX a

,921a ,: --At ;s ;5[l5t- ,>i'a 3Sl;: OSfl gb IIIT IOH

J+ .h lr:+ .furf [- : .r- cJL 1.: ^" ,Ji.LJ q-[ jl lr tat -" 9 : t^Ftlts,'^ slr;rr" 
UL- 3'!

.,1i, *JL 6t 1INT 10H ;l o:l-o:-l ,4+r l.r

g-1lq q'i3r -;s;5[6t- ci., ui-U OgH Gb INT lOH

or.i i--,* K:1 .,:-l -e.-v -tjr .+-t", orlt-l a;--.1 ,i* &t i-r .]lrBL ')l ,JtJlf c-ll g!
,)+ ;^..rtJc(xoR) -J; ,li L orj -qf K:l .r.-!L .i- v .:o Jr "i'/.1+ j.4 &t uF-V

.+r lJ .l- *Jl- .gt 1INT 10H ;l o:l-c;l JlJi, tl



,r'$,.f 6tafff*rt5 sJ+dl OUI 9,r*fjrl ar$.;1 11.
|.; Ot(. 4"sy _2t ,5lr1J6cfrui-Lj oAH 6b Im lon
.J+*i lJ ,r. sJl- ,JlJ INI 10H 1l orl;'..1 rtty-o ! -lj ":a

&2 o.p2,!s orrr gb rm lon
it ,:b:- (01 t- 00) BH rtra" .-raLi o.rh:-t .Fl Ftrtj4 .rlL; s &t * C_I- gt, gt- ;,-t;t

:{LJ.f i,r.,'c ! BL oLt
(&) \?)..r-li,.f f-. ,gbr:* )t &) )lJi.6;L BL *iJL 1: uc*j cn d31 ..,b;l 3H = 00 a

MOV AH,0BH ; c*l;;2r
MOV BH,00H ; +) e
Mov BI.04 ; -rt &t
IlrI 10H ; tils,_*:-*;l-ilP

.(1 t-0)ryral.r; 3;so* 63LBL+{Ll.r,jtJtf Srq*-,b.:11 3H = 01 .
MOV AH,OBH

MOV BH.OI

; &1 .>-15;2a

; tK11 a-..a u[::l

; +iis &-t-t Gl_ilt
eJ;Jl ^..J.lSr--.5'e:t11 &.so*ir,-l Jl tl ..riL,r..-/!.+L.jf.!!-lJ,KJq.-.i-*ttlr4
J.idlrqiL &),&)uajl 0 &-telt2l.ti...rJo:ti:-l ;:,cJL.1:OBHgb;r fr .*!.r;,:,&.'

'!'ktr

J-q ,b; F;ocH Ctirm toH
J5rr. F.t; tt .rti ..rl .(&) ^+q I r.yj,*) J,lSo:li: ..1 ,r,tiJl ,KJ.i- 

",:,.L;.grrOCH 6b;r
BH=(VGA/EGA) 4J,, oJl--i pX = r-t- 41 = .1-K- &.r CX = dJ:-,

J.-.;: .f.5- 6- -lj Jk" .r.;ls .rK:-" jJ,-J cJt- n, ;lra, fl"r- .j '>-l ,La ,b- ! .ll- 6ly $l.r-.11.r,a.

:.r,-L;,r, f:Ji!- lJ 200 cl;- .50
AH,0CH ;MFjledlJ'jr
AI.03H ; J-Q,331
BH,0 ; ,L.t r^Le rlVi
CX200 ; (,11-),rdl cri.iJ,
DX50 ; (tL-,) 6t3* t>*.i7e

10H ; tlJs d-l-t- jlil|

C.F -lr,-.1 ..r!L; n rb A-)4\; I rY rA ?'J, ..,r 10H J OFH . OEH .ODH (VGA/EGA) 6toc.JL
.t>-l ja,-f t r.l,1*, ula .gLu.

J-<g a-Li; g.r;lr,; : oDH gb Im loH
CX,-ie oJLi ti !BH .llr;.r. ;)i,K) )lJi. ,F ,Sltb nti.i- .c..-lOCH et'.jJli. ecr$-r r,.l
+.21$. r'rftr- J ,'-l L. bp s .b 6,la..1lti- jl.r- .r.11; C=U-'.rL- ! lJ DX rtJ,.i ! b ryGA/EGA)

..l;ltf u.;LAL 1r lJ ,-|..5g d;1 .rtJ--" .r1b ,rK:-;.r,.1 eJL

r

MOv 8I.00 ; (1gl'j1'yS,p) i*- ,tlw,t
INT lOH

MOV

MOV

MOV

MOV

MOV

INT



\1\ !,i{lri .:..f.. uiil,lJ+ l$.".ir*1 .tJlJ.

\f-ti .b Ft ,oDH 6b Im loH
."!k ! J- *JL .5ty INT 10H 1l orti:-l Jlt.c ! ,-J+ .J4

&2 
^,e'7 

glretJ filrJ: loH 6b IIIT loH
.S.r 

""*' 
l.; .r$^.eAL.1: gb y-j rt4 ..r5.r 6.115i-.: IJVGA /EGA 61r,":.-.r" gb ;r.l

.r.-ilr.,, n+"'* .lti ,g.;L BL .l {qlL- ,tJ.i. .51L BH 6.JL .1r ..33.1 "1,- crLi ci. nli 00 o

.r-lr.r nli:,' ,r.r;, 61l- BH elL 1: 
(t)rr-q r;-.; c',l..i n!:; 01 o

+{t- 1-r ,Sd..rUl ,l-lr \V J.l.rt .f-- + ES:DX '",it-t eo; j &1r* ,Jt-n.rLj r^^ ,'.}; 02 o

.r-lr.f ,--t41 r:-'JlJ.i, \2 c.:lr I d;.r n9.7 1l-ui, \O-. 6b.:.1L

.:jL.f tjlj ! qlj c('-+ 01 3 :;L,r, Llr; l, ol- BL 1r 00 e(Jl- 1r ,.>t) | ,-ij c(^+ c*;;03 r
OSH(drt; &1 ^,3-7.rLict-r:1.5,-)07H:.r-i 1,p7,,J1.10HCb.;-;VGA 6,lr;AL 6t'r,-.,1 ,5te'l5f.:
&, -Li f.ib) 10H (.iq .>; 1&1o.a ,5La.rL! n--r tlsl3>) 09H. (.r5-q .:*' .rL,' d$tJ+)

l7H,(o'l-; J3, -!-j JrjlJ't) 15H .(..,,ir,K., -,t*;t; 13H .(<jr gtr.r$ J* F!") 12IJ (.)'V
.(Aa)4 &r,>,r*Zj JJjlJt) 1AH J (,<;J gl..rtj 6r! rlsl3.-)

,-*$; ,F; S g-tt / Ssltr:lAH gb Im lon
.sl:fgjtr."r"5.r ctr::"'b o:l.c-l )JJ, (J!-L; 1.9; 

a5.r,-l-o5.rl*t", O,-l

,-*.U / *1 crte)tLlc-:.f;!:lBH gblm loH

;!*il 4-i,, Lidl5, ojlll .JjJ,.J cJL ,,5s1:f,r";tl .r,.! tY ili c*-.1r ! ;t-c)\I"l o.!=+ .rtLg ctr-l

.r|d or;-\ l2 o;i; o.t*i

3143 c -'t,.bydt jt{ 1 or93 :lCH 6b Im IOH

J BIOS o:l: o-ot- .J1;.; 6b.:L-.i *J;f,L.! 45..r,-L;d 
"tqjLt 

-1 o;-! 1., -t'.t--l c..^iJ Cb J,-l

..titr.r jqj;l;ilc.;-

,*tf .;r;-.,aW J gb:elUy
:r-rtr.r,5+tJ*U Glt, 1)INT 10H Clt.J,U \.-V .[5*i r.Ly

.uJ.^."lc'JL 6rlr$ = OFH

.12H jtitf dl- fJ.!'= 00H

.r. +) r:-,&.t.-,'bol = OBH

J^- tA. .5 iti ?1" dlJ..|-54.ta O*; = OCH

l-.t L^d.lL- ., lr Jr- *5 +5 o+.1, .(OVt b tY ,jP) Jar{r, cli.Li lJ 0J! 0\ Y ; }- Y \' Jli ot*t
..r*l!.r Lr,:St1tSc, b,L:: c,lLe

1- overscan



s'.t, 1;:lrJl$fg sl+dl Ol,fl , Lr*rg.i .-Ut

TITLE Graphics display

; Preserve
; original
; video mode
;Ser graphics mode
;Display color graphics
;Get. keyboard response
; Restore
; original mode
; (in AL)
;End of processing

Set'graphics mode:

iRequest VGA graphics mode
,.540 cols x 480 rows

iRequest. color palett.e
; Background
;Gray

rows of graphics dots;

;Set initial page,
; column,
; and row

;Request. pixel dot
,.Color
;BX, CX, & DX are preserved
,. f ncrement column
;Column at 5?6?
; no, loop
; ye9. reset column
;Change color
i Increment rohr
;Row at 280?
; no, loop
; yes, ended

l1t

ATOGRAFX (COM)
.MODEL SMALL
. CODE
ORG 1OOH

AIOMAIN PROC NEAR
!'tOV Al{,OFH
INT 1OH
PUSH AX
CALL B1OMODE
CALL CTODISP
CALL DlOKEYB
POP AX
MOV AH, OOH
INT lOH
MOV AX,4C00H
INT 2LH

AlOMAIN ENDP

t
BlOMODE PROC

MOV
MOV
INT
MOV
MOV
MOV
INT
RET

BlOMODE ENDP

Display
PROC NEAR
MOV 8X,00
MOV cx,64
MOV DX,70

c20:
MOV AH, OCH
MOV AL,BL
INT 1OH
INC CX
cMP cx,5?5
.lNE C2 0
MOV cx,64
INC BL
INC DX
cMP DX,280
JNE C2O
RET

ClODISP ENDP

, Delay, wait. for keyboard entry:D1OKEYB PROC NEAR

TiI if,i''" ;*$;:: keYboard

DloKEyB iffi"
END A1OMAIN

.6i.161tf ;-u \. -\ $.:,

c,*.t Y L; i r.rJ? 3 (0001 .r-i .rrlg 0000 6trc.r" i/-lJq) .rr:re ,1,.$l t: &t -b 2t 6,11t u'r, u,l

;ti,i lr; sd jl u-1 ;s1> ?l jl .ri.LJ ..r-i .rrlr; )t-f; -b \? n ;1,* b.33: ,t*\./ o:llr.l ri .! e* ,

.+lr"f *'B cJ;L ':*12 s# ,r,r i;j*' ?\ 1

+[.j f,!"- 01L.1: ,rL.ol .Jt- q lJ ,Jl-L- .^i4 o,..r-.1 :.rt r;, b +IS.t l$E :;n J';i r.L;y rr+lli;:
.*l 

",rrl,' 
.it:r" ,r<.if .51.r,:JL 6)112 r.Er,..ll .r:llr,.f

NEAR
AH, OOH
AL,12H
10H
AH, OBH
BH, OO

BL, O7H
t"0H

ClODISP



\1r ejr1t-i .5f.. uiilJJi l$'i+J" JJIJ.

-i*-s or3) ,# A -W
c.-l ;5-*;L;.s;L,r-./Lri{ l.) GJl.i:.6,larytJ:'-i+: r#lf 6bo.u-r>;+Ja +fuL;t ;t

J/GA,5fr1 lril +f c.-l O,.l or.: o:-i ]y.i-.-r*l+ tt g*.:+ 6Jt Jo* wj o$-r: ,XU g, J+lJ+

r:-l o.l.-i otlj S-1, Li-l 1: .rg5.r-Jj MDA J CGA ,JlJ l-Fl Jr cr1*, 3 EGA 6lt ,n"
:o.t-3 g-^,.a;VGA 45i-l ;^;6! (l

MOV AH,IAH ; VAA gb.:-lj;l:
MOV AI.0 ;ocb..,tj
INT 10H ; lvis ct--J-r'ililS
CMP AI"IAH ; .r-! ,:*l.f1t trL.,1 1': tAU 6XV et ft
JB VGAFOUND ; "t.:!.f VCA ,531' p-Lr

I r:*l or-i (*.j EGA ci- 4<!-l ;"; ,5ty (V

; EGA 6L'.:-13-1:
; EGA +Lil- 1r

; iij rsr'-J-t- Glflt
; c*-^:10H 6Jl- BL fl

JNE EGAFOUND ; "r-ilr"f EcA 6,- dJL f:--r"
.t:-l Jt^i EGA t-i ^5r{ 4..* c*'l dr5-s uJ-.!L o!.i ' :.€j CGA li MDA 1.: crl ;5- EGA .i- tl*
EGA *Jc.*l tti ;* *.0 ,l;S u-..r1tt f c.* .c.-l EGA 1.*:-, ,-:,-1.1 

* 6jL 40:0087 1r BIOS o.:l: o-oti

.r-lr"f dl dr..ri JLi ,* 't'- 
o 1 j ,:-t Jlj

6.1ri 6;sV f | 6 o,r"tr40:0063 c,.l:.lJ, *Jf ,e*l or-3 w;MDA L-CGA,Ji t-i 4fu-l ;J d;! $
c.*l diiL ,.t 5 Jr;S a,-ti

,S+5c,t53
RGB 6l,sc,ry 6t * 6,lr;.+>-"1)!.:r- J dfu ,5-l; .l.lj c(.+ elt FeJL.1: c.a.a c''-L .

.sjL..* f^l,r L tf, b y-1 ,:Jl- Jl .nj.ll: t1 ,3;, -,L;t .r,-Utr;

fi; .;.r,3 .:JL f..!:J x;L rrjL,r. elt lJ ,.,:-t"J a'-; .' )S 
"i')l:.rt 

.:"41 *lr; BIOS INT 10H .
.LF!15J.jt J J.K ^^Lajl c,Jjl.,ir- ,e^La 61Vib .-:51r .l-iJlS' +j"

* e -,L-*.:Sr- c..6a 06H 
CtJ 

INT 10H 1l orr:,rr L,.ql-J 4-; ,Xt1 e* \l) LF V: *.1:1 f I o

.Ja-LJ orl;' .l ,-;"c 6-\.1 ,i-LJ .r{-r jl p lt.1 .-*
.-r:-rr.jai r*i; L L"lrlt<. t\Sts,' lk J:-rr,rr .,.l,-Lj lJ FtrtS.<,-  SIl'tT 10H dl.ld*'-Jr-

.:.;l::3-3 c./PA" ,ia )V.t)LC J5'- lJ upVl cl^La,)ii,Jk),.r-.t- Atf \tK 4'Lil-

*-b,;-l !-.r o:-L; qrb ..i t+i Fit! dU:il .(.<JF L- ;;") a^;a 6t r;Stlts r--L* elt i gr,i t :
'r-li.r

,)i {'+J ,-y j ;$Jlf ox-or .!*la- o, +Sc:-La.:? or;-r:lJ-' cl,- bV Gt^ r.a,r) J-.<a e<' a

.si: u!,;- ('itrlr -l Lr.,ro!)
q*- 4 ,t -6_t &, a, J o,pt y &.s \? )l 6- ,&t Y .r*l-r,.1 05 J 04 ,#lf ,5tr.:JL 6111 .

..qL;..,b;l d1;.1

MOV AH,12H

MOV BI.IOH

INT 1OH

CMP BL1OH

a

a

a



,t-t't 6:l-o.f9a;rt5 crl+el Olj f srii .-tj; tlF
tn.i.y"

el,)s-* (.7) . 61039 6ss si (*iJl) :.*l* r) tjj. y ;$;1 t_#-r ,Slt.l.r 
"t--rr.;, It C .)Ur c4! .\.-\

,rrj d^-+ o!- rJ-r.r *. (d, jsf 6st els.t
{-(:)ulbb fiLil(-iJt):.r*te t):sl_fr,K;;"51; t4y,Sl-tl.t.:-J:J>ft+,*;".c."-t1 .\"-V

..r.t-l ti,.r"_5- ,5-L: (d , J_l*.rr.i.ol-,g3-;
o.,l.ul(,-,) .+-l; F!!'* Gp ^" 

J3, 6' d-.ir d,- ,JtJ tr .JL (.-dl): "r.11; .r5!;j g;L,r;31 .\"-l
,:5r- ,YL e^* 4J lor \f 4J.- (c).rrq \. krl lr -, f Ul b t*gn!, ,st-btt Lj,lts.

.rar o.:.lLoj (B1H) J*:JJ eti: p.p 6 F|JKq cll .<^q 4t.i; y. (r) .-r--iL a:"!t: S-tl*
tr-!"f 

-1': * 
q"j .r*ii -t *,t"j cr; 6lt. &t:ll-; ..Y J'i .JL ! \.-f

.r^) o.lLoj 4\ rss, t t.t.t &tt, 
"*" 

dL 1: !(05H) -fttS f *5+-L; -uit2 ;!y*: .\.-0
frr:"r" b 

"r:"-1* 
ctl^Lo;l o:L:r,.1 .;Ll c,JL llr5 .\.-t

e:-L c-a-- 09H Cb J dS 4^i.^, .11 o:l: .rirr-j" dlj OAH 
Cb 

INT 10H ;l 6.r*--r.i 6l+"Ly .\ .-V

1.: ! L;ctli .{L;.f nU tt,-.t- glrJi., o:r5rrl3; SL l) 4;- +.by yl ..r,-L- o.:ti-, .l L^Ffrl5

.)y-*cf LjillS",StEc'*rr, 1:.tJ5e-e.,a.11 l.zbo:l:;l 6,leo3*.1 {k"f r.Ul. d3i ,t-
<Enter> b r^ ,Sl.6:;1 1r rSr(:21.: Jrt FttKtO ;Slt- L; r") r-! la O b f .41 o:t: Aera
)l +l j./ l*i -r-i .Lc,l-r; oJ'-! ...J LINE2 . LINE1 gt^fL tr o:l: .- ,3*. .gl-sJ$ 2> j a3)ua os)

f:!J \ " r.l-9;.- \ n 'b- 1: ! L;rrti .r3 .+Lj o:[i:-l tl:; tK;, t- .r"r5* .r!-k . .f.k; 6L^&.1

! o:lr :l"r*; p -brr ,-_l .J, ^.: .Jil* J"--*4 ,l-i b 4 _,, 4-,rh ! or-i ,r.;lj 6Lro.rl: j o:J-

J-l r*st "i- 45+--'.1 Ct*l: +"tly.:.rl ';, lrEnter o.:l: 132.5 cl:*rtlS45s,t<b b r.,r-*"r

...r*iL nii-31:..t-i jllll 6br"Ly p )l ey,5t t,,t-_f
jl .r!Li 6ly 3INT 10H;l rJ5 na)--a 4ltj.tj,Str nS+-L; ,r.-iijL, e:_kt: \.-V di-J e"[y .\.-A

.r1Li o:$i '109H cb INT 10H

.qL;,_f :;.r-. ! €1-,s )t,SbJit rl"r,,; cre u" j^s rtL.o c.:tr n5+", Or, .\.-1
(9).YY.xY"" (JJl):.r,-L llrir- lt t) "tly /u.-.1r elt.#lf eJL 0,5-', :-;1 b jtt*-r.t"-t.

.Pf .xfA. (d ,2f ."Y..
..r,-L: uL.il .,5*i!5 .JL tr +l:.j rrl 6lt l, .* &, 45 +_iy.i ;!y*r . I . _ \ \

.rjlJ+ \ Y. tly- .tf Ja- ;l l, 6l+t.;: ,fiF .Jl- .r: a5 {*rj4 ;!1*: . \ . - \ y

-h- Q),o'l &r 4t 'n 
(,.:Jl) :r;L .^Ftrr--, r.zly r5g5r.-: -fiL.6* b \.-V .iii ,..by .\ "-\f

.$L OtA -;l-.r VY UlJp (C),r"iL fo. o*'b.r O. UF



$t d.fi
J'K l;li,o,_ii toy Lrtl1, oUii

Ili|litiil:"ii1llfi1[i[i1!i].ij:.i!i! t$jfi,1,ttr.f$itd;jl1{.tffilfrilrilffilrftitilitit:itf:fi:,tiliitftrilli1ffi

A-i-e j\.r:i: 1 r:JL .l"l-i o:1by .,1: ! r!5 a-,i,r 4;31 2t e;sr \.r5ii 3 rJS ^^La ol-!--o r-+r :gir.n

..:L- ,cb-t5 , ..r-lJq - -2v

d.Jil.
o.:Li:--l >j_r Pt 6 SC 4.i \ r)S aaLe gir3jj d;jlS.ir) -aL*i ofLr ;l e tQ )..t ;r'-t

.rLL-c a-"-a q-Dl 45 r..iLs, (,.|ai .r-t) INT 16H I (1 ,p1 OaU 
Cb 

INT 21H .rl..t^r yl .11 .s";ls ,zl-
.sjL,_r" elf tt +tS-; jF r.r.l.

^-;e j\ q-[-r..r!L*.51-r-r5.-r*l5l*ir ".:,-'''=ri3.--! rr:.r ]u 
'}.or 

y-l +5,5f : 
"r-lL" 

jt

6ty .rr:,r. o-"Lr1 .i- e' 12 ua;,-);.r,Llj; :1lr Jlt BIOS orl: nob y 6 cfr /:.:t bJ --tr ."t-"!.f rJS

or.i o.1d :r\ ta^- )Je 4 ,,{!JJ.c.*l orj o:ri <ALt> ! <Shift> . <Ctrl> ,gL^r5ti..1k"
Ll3; l1 a-.Ly 3 .t5;a3.,' ! or-i r: ji +tS g." b :.;L,r, t,ty t1 --.r nS r-!.f dS 4i, .'t +1S-r^ gttr

! <Arrow> l-1 ,<Pageup> .<Home> ruL n:i! ,-);3 ,r.U +15.i- JJIJ L-i ,S sS ,t"tt b .:.,L,r"

6,5;2Jc.4lJ;)r'L;13-l,r+5r.1i;f $b:;L,r,f,.l..,'t ,UrU yu2V).tJlea;.artlc.rli; c*l o,rr5

.+L; v_t'+lrr.r,-L,r
:rj!c/ t) rl -r s t-,-t ')r rF ;,1 1: a.5 ;["-e

INT 16H ur, INT 21h gtr;
t5lrl5{ d$lJi 00H ,-/tful tl lS &La6:jl3 01H

FlrK"f,- r1.73;-u 01H f1,Ai.- J#I/0 06H

6ja *ia-*J.:-:3;t 02H u"l-(:ld3J, ,*:;-trS,--te 4;tj.11 07H

ilS ,-,Le JL:i 05H s"tK*:l d3J, J*15 4*t^, 6;r_1;; 08H

ilS ,aLa;l ,51115 clslr* 10H !5 4-.i, 6131-9 ctrrSri! OAH

FlJlJ.<,- rg;;-,; llH .r.l54Jr WJ o:r5cQ OBH

grt+ e.ir": WJ.>S;L lzH 6bl-l:y 3 y! r.l:r5cftl OCH

Atst a
:.:.;i.: rrl5.rl-rl U u, tKd*i^,

.# j$ ,Vo -uL tsr'Slll5;y.5 1 L'. 6tlo1L,.-i ,Zl: A,-s.jr-,f.1-: r5.r.1/.r:'t;-,1 ,gtar5l6 (l

J.l<



sstn 13:llJt#.tt {rf+dl Ot?j 3 ar*fgi r-U.1'1 111

:J.U dd! i.-1,*t; db+Jt
. <Shift> + <F1> J <F1> .uiL rr,.tiy,rnb,5lrrJ5

.<Ins> .<Del> r(Arrona) .<End> .<Home> i,-i-rf NUM LOCK *Jt- !,5:.t.e 6Lrr!5
.&-!.f J-e lrr1l5 ir.-.q J:it, {:ili r-j;,5LrrJ5.,i'..a )t ddt^.rJSJ <Pg Dn> ; <Pageup>

. <Alt> + r..by,r-b,5Lr.tJS; L,lJl Jf + <Alt>

-tit L t+iBIOS .r!ss. J-" t^r$^.q lr lrl.,'-,1 2t S<Shifi> t <Ctrl> , <AIt> J-Jrsb+lS
^S.lrrr-+ "r5rr tLit l.t.l5 q-i1 tr .r.l[it tdi L BIOS .r-r)s-j .},-.ft U r.Ly r ASCII dlFlu
:,Sut .|;j21"$-5 ^.r.t 

tr elti- t{ji t BIOS orl.: rob .,1.: r:i:-1 c..1-.al ,:.-li t: t, t+i Art- +J
, .$i../ r*,.U BIOS osb rob;s s.p: 1 WJ c*:lr .r: l.r V etq WJ.S.l.r..r:+

..r,-r.:;ta;l b J*, Jr,5:.r.c ,5lr.rJ5ift U.JS"*r., J* -W.C.*i.lr.lj.r+l5,rf t, .-J-l ,JLIPC

r(Ins) .(Del> .(Arrours) .<End> .<Home> $t- Jirr.:. lrrJs.r.l I e5,5:.rr 6te4l5u-
,g31 y t-r-qJ5+SJS.i- O,.l er 6lJ .&-L;,-.r ;[-.c <Numlock> ,:Jl- ,-Ar; \<PgDn> J <PgUp>

'oU Windours ,JlJ rJ5 \.t di jl ,-t J +15 \. \ Lt diL- a*3: t)S aie 4 ,ll-lrL *Fe jt e
6Lr.r*15.1t5clL-a tr-r.$",l1t rJllo.r1; fnl,r ,S+-tt Cb 

<F12> J <F11> Lii tJ,-Jq 4f5\l;l .s:;
)l ,sSi rr L- <F12> J <F11> ,jt"$sjl orl.c' .l clls.l l-,.i ...br1 ,ft ..ur:,r" fl+l ! .J-.1 J.lsb,i,,

! ,-ri str:., {5BIOS q jJ#lJ.i- .1 uiL. r-y dSbJ, .i- +tt s126 o)Lu. frl; t.; +-rt dt^+$
.:21.u r-lSr-.i,.a )l 'toV tf 

4,t dil..i .t^$Saiv;(-: .:tJ^" :^lit 6! .r-!L c-.i|.: .r,-! ,-ri;l:r,

1JSzc.ia.J;*, &tJt
..,.J.r| j,U t+i .*-!",, lL o.:b ),aJe 65lr';6JL .#-q .JiiL 1r 40[0]H cJ..(- .1: BIOS orl: rob
.r1l: ,:J!: l) ssl -f J J-li .-*. ln**r 

"+.t 
+5 ..$L.r, 40: 07H 1r .r.5 r*ir-" 6Jt+ ,i^i-: c..&;J jl , ' iL

7 Inscrt aclivc <Alt> prcsscd

<Ctrl> prcsscd

<Lcft Shif> prcsscd

<Right Shifu prcsscd

.Jt*j .5 r5.ay .# eut L rl$, J,-l .r*ly.,. .(rr.r ,"d ir,.,l 02H 
Cb 

INT 10H ;l o:ti,:-l I
ilS ^^L..+k d! lr.*ry.rbBIOS :jj,r. ?1- {5;,l;L trl rr:-l o.: J l.1 +$JtSl C-.1.r5,-r*:

.!.*.,r o.:Uil ,:.iJ +)s c.r!;-l ;l Jaii,5rJ5,rf

6lt ,jvl .:LeILl ;r-l1Q.srb <Alt> .l <Ctrl> (r;; 3,:-11).tf5 j: r:i! r^-y 6brJ5ai.a
.:11 r5.r;l:rlj40:18H1r+iiL.rvj,5bJil5.*ir rglr,,s-JS,^L.ac.iaJJjl lJrc4l.r.r:-l .lbVier-r

:r:-l y; tj3";uu q.li;r.L,
.gbrJ5 ;l .5,- llrJ .r1-5 gtr 4l i ,g ri .,:*l JrL-rl ,r +iiL. r*3, 4S .aL. ! Y ; \ .. ,Ctrc4.l

.':-l oI! orrJ;r r-o [. <Alt> L- <Ctrl>

e5.:-l f c41 .r;l: .'*.rl ,.li;, I 6111 6 ,g'ob .:1b ,f 40:96H 1: ,{r -qK rj- *s c.iLt .i.
.,:-l oli \--rj dil,. r*r, .q|Sr^i;.i-.;.* u!.i-.rt.l

(v

a

o

a

(r



7 Insert prcssed

6 CapsLock prcssed

5 Numlock pressed

4 Scroll Lock pressed

l1v +tJ..rfi eijlJt UiJi+r, crlsi

3

)
I

0

CtrlA.{urnLock (pause) activc

SysReq pressed

Left Alt pressed

Left Ctrl pressed

J4^t O€)t sptt:Ll--i
L'-l lJ DEBUG .<Shift> .<Alt> .<Ctrl> 6to,tJ5crry' tr c^+ *J *.:lr 

-,'r lb cl't"-: .51,

<Num Inck> .<Caps loch> ,Sl".tJt.+51)lJ c&iJ.:,.! crL-.;- d{, 6lJ l1 D 40:17 crL.rr ..ry1;

,:".L .,4{:11 J *J,*.1+ r5.l.r rr +*:: cr.r,-r ,51, ir.r-, l1 40:17 qJLi ; .r,-rt-:,i b <Scroll lock> 3

a-i& ,J.'-(r.r-l le L.) ,r+.1 .r,-L 40:96H c.-lr .rl r.rl9 00H il-t-r +OttAH .::L .170H -r,-L 40:17H

.E 40:1700 :r$:.rb * -gr +i; 11 40:-l1H WJ,:--!.rL-;;* ^5r5.*,.-t-r.: rll-lj ! erit- .*3, rf
\ViE 4017 7o 1.;us clrr5:.,11; lr JL .r-: rrl,; r-rrt- ,s! ./.1.r L-: l${ai,, oJl5}i,JL+lsfl

..r*L;,ri-l-,

.-r'-l gei,:-f .$5.,.l:-DEBUG dLi.i- r.urS*b." -51 .J.:Srlinl ./j;;,. dt^tJi +li,-l
.{1l& DEBUG )l q_tr,JlJ lJ O r/5.,*-l oJ-! o:,.Li <Alt> I <Ctrl> ,Jt"r1l5

{J'At'cte t\
a-.br1 ci- +,.K:i;t J*: .,'-'l JJ-t..^i*"./9 jb *, 40: lEH 2s BIOS o.:1.: ro[ 2r .Lr.:.;* ta* 5--

lJ r$.i- U ,-fr.ras.rr lJFlJlS\0 t, ;:.,l!-l 'j-l t'a:o 0,1 .r:Lt ufl: l2 r,l5air )l ,Sts.tl ,>-.1;2t

,* *. s (o.r-.i o:l: cr-; rJ4t ;ear tb 4).rl.f rJi rJS.f-Q rf"1,- .rJS4-i,, fJ;l:y,.{t$..r
.+L;.r ,:*l;;;: b BIOS INT 09H 15:r;

q.r .1,..r,, ASCII FblJ 9|, bi ,.t54.:.i!1.: "r.tSr^i..a jl 1., ,,l,-q rSINT 09H J;,Jr oorL elLr r,

ril.'1,-r. t\jl bFlrts(r$,-;.a;;t--\C!-.rLt-r)INT 16H L--.rrrL/ J,-J*'J-lS+*;, -p!'.-b
lJ +lJ "<,- "ps 

lt-j.:1ls INT 09H ,:-lj-1r C djt* .t<-- t -.i e.Uy ."rar,r. .l ft U e.b.r, + l2 r.li -1

.r.,11.:y.rr 
"rU;a U U 

T*l!tINT 
09H,Sr+ d:+.rr).,. gt+r!,.rirtSrr TJ"U.1BIOS .-!115

JlSleJo g:ssslt!Im 21fl il osL&*l

G:s.tl )l gi ,t-l cSl1...t:S,st 62V*t ! +l5r*i, g;r113 e5r.lb y 1: IlINT 2lH C6r;r-.s-r- d:+ irr-l

AH Cb ;q.i .r'tLe ;-l u-r .+.l.; jl1+lt lJ INT 21H I .r.a, .rlf AH 2r ! jt+ :ry Cb 
r5.{S h;.,

.rra-! b Flrls4.r!.p.1, 6+.|.; .r56lr.aL .r,-! .;5!5c-:1 ci 61t5i-r 6\t.t-tt,-t FlrlJ.51 Lii

trli e,-tp 2.: 3 ojL u-<.i. lJ ;i -.t 6.lt l1s) a25e 2t ,4 ,-*.t-,t b Baekspac€ i Enter ,Jt^45
or-! or.l1i,rr-i J:.* ,JlJ F.l 1: Ll .(1 F) tFe dirlisrl53FH gb t .rt*l-r .r-l .(r.l .r+ lr t-J

nLt Fl Lr-- <Ctrl> ; <Break> .:-lj;1:...1 -!..:;Lr.$ rrlr- a.:dd;[t^" d* 2r.c,*l
.r-5-lr gL; I ubrl g:...r, r.r1-:+ f, ! lt <Ctrt>+ <C> L <Ctrl> + <Break>6t-r-t 15



,r/.tZ d!6tt{d.ll sftsl gql , s{ti l-U.;r 114

,r.ts*ilt !SarJ., 6rsts Olff gl;Im 2lH
P' 43 ^-i-c jl ,J:..1.r-l 6l; .r*!ls tf s f | ,tg-+d J^15 4-i., t! jl b FIJ{5 .<,. .:!Le ;,-l

.sltf u. )\l: tJ or:*j3 .,r53.:;l ,-'(1 c.,!*t"" ;r,-l .lL.r.
,Ss.t,.ltr.riel.l^"d.(.:rrL-ir4.u:L):.;lsI.63ASCIIj5bK.f,-,p.-*.-*t|li,c5,-=AL a

.r.1*i rrl-9 O*f-b r-,j,a

jJ!^ AH; o.rr-li l, <PgUP> .<F1> .<Home> J:il. djli1. ,*,i; u-l; +15.<,- ilS '*. 
je = AL a

J t+i d.l('jl f up.tSu" 6jS*: c(+53 tlj{ ! ui[- *.1, Cl.l, d;[t-" .,-*l ,L."1 Cb,S-1;
rlF b INT 21H .r$.-e a.l-U)|r1 3 :3,; r:i!1: AL -'l ! ..*L' $5 .,'t"-q 5 cllyc/ 1 -ti2l;' eaL.c 6, j1

.$r"f C-! <Ctrl> 3 <Break> c,*l,j;.;:.,.:["-".rr5
::jL,r, Lra;,t b gb;"-t il Jl!.

MOV AH,01H ; ql5aJ.z 6trJ\Ldli)5
INT AH ; qi6t.t--l-* Glil-,t
cMP AI.oo ; f o.rJ o:r.lj ui! r*,y 

"l+b 
*ljt-i

JNz .." ; AscII Fbl5rdj
INT zlIJ ; cr$Ae -,lF d:

; .r:Q -tt,Jh

fta.- JrrSUo: o6fl6L;rm 2lH
,J*J d;*- 3: .J,-L: ,-[.4:i DOS ;l ,rJl-: U d q b JF-r5tr Ftr6l sli.t U*:iU e;Lo ;,.t

s j- j llS ,-)..a y! -', FbK ef -51 .r+, ,lj DL 1.: 1.1 OFFIr 6tus 6l-t ctJr 6l-t s t9:t.tt 6ly e rzb

.r.:L J.E:r tLt r) FllJ d,- f t .tt-r* )t::- 6ss2 j ,Sll, I Sg ,S-.1) ,". f-,J rrtL.c ..t-lL +:,.!ls

I S,* o^t-, A--U 6s.t Jls;St1K.rt Lr (J,-l .S.f 6\l) f. f,J J o.r-i AL )ttr.Stlts.rt!-r
,St$ ,f- n AL.;.: ,". E JUi. Li- l5; c/)Jl) <Ctrl> +Prtsc L. <Ctrl> +<Break> ,JL^+15

.r-L d-iL- a-i; u-.1; +It,4 y.;156c-,1 i ,r* *,AL.1r ,iv.c>-l.rl.rl 1ui-lrr.uL:.ll-r;h-IASCII

)F.tl) INT21H.:tl^p.L-l.i\.rt-l-,iJ5,;.i[:6111 .c.*l o:J!<PgUp> L-<Fl>ucHome>

.{ar .rlj (OFFTI c) DL 1r 1.2 ASCII ,56S ,a;.. LfrJf ,J! .+-Lr

,r"15*jl!J!.rfa.ii., Fit*. tSsttt O7H 6L; I|IT 2lH
<Ctrl> d.i J r: .rrf.4 ,-<,:. a-i-o 6,1.1 y. tSl2lS ,S:i y.' ,t Sg ,.-;-01H Cb qLl sl& J,-l

qt+ 
^5 

1., j"J 4-J5c<,. r+lf.f a5r;5..:Gil ;t; .:!Lr yl ;l t+lr;,r, .J^rsJ 6-! 1; +<Break>

.-tJVlf l, 
"!l- 

oJz t*alt-,,; ! -951113.:yj 0,.!r

,r,lSbl bt:., .1JSra.i.a $ts_tJ o8H 6bIm 2lH
.r-i .r.ol..; ,J-5,! ,iLJ e^L.o 6,.91 y. tS\S 6;i y.'.Jis" J-r 01H 6b +,15 .rl-Lr ;,-l

o.r.,i jti J,J5a.a,)p g;3u OAH 6bINT 2lH
.r- n:rf .rl4ra \ C ,-P;) rJ*ie J*lSrai, .rl.L"c yl

i



l1t +lS r.rf.. oljlJJt f$J4i_ c,tsj

4S pJp osJt e)J.: OBtt 6U- Im 2 tH

€ ;l 1 sltf 6 jt FFH i AL 1r .r-:L ,r;-.r 1.: .t K *-,i.2 -plr t) dr-l.r.l -61)g f I r.r[L.c ,,-l
..t".!.trlr;t2g;-p:t+l5rlr,'.:i.-Eb.:1,!--c;,1 r5.qJa.1j,.-ul:Lr,;t00H.t^i[ o.)L4t)t y-6\S

..ru:--r !L;rl 2r $ .urlr; JJS bip g)>1.ss .fu 5al+i.i,q ! Cb yl .rrS"r.nlg ,-r-)J.\ -p\

gb O:.llrr1 t 45 a-rj.o rrlq .irj.Jt, : OCfI gb Im zlH
..ql-: o:U:-l OAH l,- 08H . (X)6H , 01H Olr;lr ll+'.,1 1: .:[Lr;,-l ;l c.*.1 ;5-

:.rps llri AL .,, b _,t* )JJ, Cb
MOV AH,oCH ; .trls ,-La 6,tJ)J c,4lJ;)t
MOV Al,Function ; j! :2;* 6b
MOV DqKBAREA ;415o*i- 6rj.13 relj
INT 21H ; nii: r_t--l-t- jl-flt

o.$ t6:-'t bi .h:.-):-r-*.1 FlJt(.5,- 3,;rSfl frAL 
Cb 

.r:.fs, t51,, l.) 45 daLa t! .:1$r ;,-l
ojl-l ,1115 c, dJ +J o.:ti:-l .t*,ly.f .,,bo-.|.;y g;lr1 .rl*Lr J,-l jl .c.+l or.! c-191.: AL .;: *5,rnL'

.-t-_L; .n_b y:.lj b JLA)Lji;

JlSatia g't,:y dlrlm l6H jlo)U!l
o:l;'..1 r$lly.rl5.r.u, ^*i L.i rL-j; C."-l trlq nic-t .iL BIOS dJ4-i,r.r!Lr JNT 16H

.ijLd t'l,r \ fi 6,1-ars..-J,t-,AH 1:.*b "t5&! J.'rtiuf

-51.,16{..j*tlp OoH 6bIm l6H
q^)- 6st -t sil.jl 6t^r!5.sl ,St.lts;.{Li./ 6115.i-: l, c/-b AY rJ5.hi^, ,Jl.+lSIi! errLL.c ;l
a^La j,-*,1 {rS,.rtl qLL o5..r.t-1 lJ 10H Cb.)J-*d <Flz> j <F11> ,ujL 4:iti dii.5.5li+15

.+L;,.r61Ki: -ts b -.:iti ,,jFJg;lar1J5

fltY -d- )t 2, o.ts 0 l H gb Im l6H
dLAr$4*i,, )t up?l6b.t*1511 gl:313 Ll .J,.L;.re,51lK:-: ! u,b Af ilS &Le 6lsrf .r!L." ;,-l

,JrjJ db+15 +*ie ;,++^,r 3 .:*l ,i. .f.l Cl-L +f .J*,- lJ llH Ct' .rArs^i oa-iJ; l.) 4;;L- Jt ,S
qL;,r, ,g2K:-: r! l.1 ciL-

!tJt" c"L,i *s OslsljL :o2fl *$ INT l6H
.it .iAL1:(40:17H) 417H,'yiJ-;:BIOSo.:bnoLi.r, lt{L.fr-i-'-;:i WJrc-,LL.cr,l
s*) <I-eft Shift> J.lSUi S'/,-*rt-p-j Jt:,.(r**r rt'ili a^L..:.i-!.:*.;3" pt;:a).sl"f c

: r:*l o"ru.i orr5 (. ,.:*) <Righ Shift> l,- (\

; ,:lS ^-La 19.:JJJ !:dlJ+.r)
: ni,iS r-t--S,r- ;lil-rt

; oJ.i orrJ ri:'. r:..o;.i t- r:*i1 ,*i*.:
..t

MOV AH,O2H

INT T6H

oR AI.fimO 00118

JE XX

.$'l ,-*t-t,j,l- jt,S 6,ta+l5aa;, 6ly4l8H 1s ! c.+,"'. WJ nJ-r"*r l)12IJ pU



,r","3'.j g:tAJ#irl5 sfidl Ot{i, sr*Jj 4-UJt lV'
r,J5a-.;o t CFt:O5H gbItlT l6H

6--ru154oS;ir:L+*,1-Kt- l.JS,^La|\ 1st1 b;5!l5brr:,rrojlql l^.io-.l,yr..rst&;,-l

b ra:,r, oj;l L-l q c,tk ..r;5 .:.113 CL )t l) ui ,rlt * JS J CH 1.: l1 ASCII FIJK .rJq .rrii lJ r1l5

.r5:.,113 tl Fttl5rr J .,rq *Sr.Kr^

r1Sa'Jp ;Sbli-f--,j!lp: loH 6bIIIT l6H

,S! .)LL..e .r-l .r"l*.f ;; lJ .:it- jt# JJS ,-ie 6t "rJS.5:;i;a" or:-l (X)H gL' :u:L .rl*L-c ;l
lJ -tJS.i- nSE tt-r-t rL- .:t*Lr .r-S ,-SFl.rK -St .tSg 6')J.l) 45dJ,r /! .-r-: ,:b,511Kc{

+ll4or-io:,-ii tJSfl.ra:,r,+i!l AH1,!,ti;U*5lAL2:l1 cri.:l*L-",t:\Fl)Sfl .:rLo.i,

,:tl- 
");3 

6ta+l54J- Jr .i' J^lJp )ie 'AL FlJlS.<F1> L- <Home> -ruiL r-iL.:it +*;.r-b
.u;L (,.:--i r,.r: i+ "f ,#t"X:;j,i;:fr 

il,t::r; ;::, fT:l
orJ o.: J {l5 AH AL

6;L asctl ,51115
c!!.-y,rnt'+15

.:j.1-y a:iL-.^-t Jil5l1l5

5l- rs
5l- rS

,:,-td *5

ASCrr FltJ
00H

EOH

.r.:Sd--U" EOH [" 00H li IJAL +:li,-t uo.: J ! e.:iL- a*.e, 
"*b !5.5,- /JIJL-I 4(i-l ;d Gly

MOV AH,10H ; BIOS rJ5 a*is 65rJ\:ulJ;)5
INT 21H

cMP Ar"ooH

JE KlO

CMP AI.OEOH

; qiis t-r-S.t- Glil-p
; fr-ri[- o*r;.*b l5

i zttr4L

; f+:i! o*-r,'",nb +lS
JE K10 ; (Jy,aL.

Al ,Sl-t\ ^-L- r.:11; o!L.o .i-.r*1.:,,r..:y-i; rr-Sd. L,!-tJ n-L.o 6,.;2.,r.SFltKd -<.:t+i;t

..r+: pE;t 1e!_

fbS &- t:+: E:l lH 6b Im l6H
l2 uiL- ,-3- J,,i^S a-;-t rf jL;f .:!! a^-y .nt- lf5 "<ri;.- .c.-l 01H Cb qt5 crl*Lr ;,-l

.r, lr Fb15; S.f t5! lt *- gZx.rl=L"r ..r-:L a.:.-31: :5-.r r*15{*i€ riL.,1r o't-i .:l: r5!t5r5l .ry-*..r

tjal ;lS ^^ie t)\ t Fl$ fl '$Ls" .,rti il.l .;: oJ-i -:11; r5l2t5.rrr,r, d.ibl AH t, lt o&Q 5;AL
I t t\ Jl .J$l-Jp .:1.5* e o$er ni rJ nar .:nn )atu J .r5,r. 

{rJ4,.,* \ f g.tl.r$-r u,r'iL 'r:.'ib

..JulJ+ ! 0l 10H Ct' b .l;L.r. .,it r-Lt d^i, l! t, FltSlri ,c.-1..11.:

eV )lS lede ,:itt, @2 3Jl:J;t : lZH 6b Im l6H
(40:17H) r:*tl34 -;: BIOS o:l: .rotl jl 1.,1 .t.15 +-i r ,'i^ 1 WJ +J c.*l 02H 

Gb Ct-L ot*Lr ;,-l
.re C c.:.i c.( cJr:,rr 4JlJlAtI 1l).:it- o^-j.:4-: WJ3#.rtJ-r;-l .'r-a:r, a.3lllAL *417H

: r:-l Y-; :rlr.



tvt +ft..-fr eiil.rt fuitli/, €,tsi

BTT KEY B]T KEY

7 SysReq pressed

6 Caps Lock pressed

5 Num Lock pressed

4 Scroll Lock pressed

3 Right Alt pressed

2 Right Ctrl pressed

I Left Alt prcssed

0 Left Ctrl pressed

.Jet4 rsbJf.l atilr- a*..l.frl; csb+Jf
..r.,r: clll ,51215.f-- b qL;.r. e-t91r lt ,k &- <Home> L. <Fl> sL r':i! ,*,; ual: r.l5.<,-

+5.:-l .nj uh....-tiL ori l;l'-S -h 2: uoV.F Cfl 6h lrrJt;.| ** rrl-h;: eic^-;;.;3
.lrri lr L- .r-:L r-,i,a.5ilr.* r-:- dy51r t-jJl5..r-! orr5 <Home> r$.f.1 Jtt .St-rr..ruS.r.;*'

.hy *.r$-.c;t+t,St b LrJJ.llJrt* +liel; .t-rS ttt a)e ;t:- dtr:,jltr Lj irls, <End>

.+f b F ,,.i.j) .r-*,1.lUi <fSC> ,JlJ 01 tr 15:11: o-t-! U**J d4, "rJc(- rJS .lr .t,;S 6,a-1 +'l:.,1

cr:-bo.r-!.r.5.rJ5reg-b.r-l ;5-e.by4.rr"rlQatl-i.(r1br,2:l2b.!fr,l.1l .rLl5r: rt

! .rU."p .r51:t-." Fttl5.-f,- G,t1.;'J Ltdl*)> ,5ly 10H 
Cb 

INT 16H sl.r;,r, r.br1 ci- .J[, 6111 ."t-L;

4 glt.6l!- r-y .,ob $54 tr -r,;l-:+ lJ rSlJ6+5,4 lJ r5,li 4J {:d rr-rrL,. g-! 
"r-r-' 

3r jl .ri
I lrrrr tt1ll1 ta*;: cr$-.c A uif st .;5t115

.lEH.A;r.r-l.4.rJ.AII .rt i1r (\

. (41H) .ir .ASCII itrt S.aI- c,!.i 1r (Y

,rK,- 1AL1.: l) FI)ISZAII 5o;tl .rJf rl:rJ .,:-l * 1* .- -ujL al"Ft:5.Sh *$lrj,U J.lsr*i,
r:-l A p.r d;YL r5,gl.lL- g;!a ::11: ,rK:- ..r-l or.li r'f 6r/5 u ,$4 p-l:;AH -'rl.l ,.it+ .t5;r.11

S;op L'S"f ,.e.t-ttlt.r.4 .r5;j JU ..t-!.f 29}I 4S bL. g;115:l-r-cl tr ..rk-.Sl:r t- .09H

:,:-l oJ-} orJ c.i rl.tJ
; folt:- 

J 'l

H30 ; gJr d
AII,ogH ; f,r rJ5,5.1, &L.4 rj

; gtr "\
lJlrr atjt2 r,a.e jr y.l .ru-.e.J,.Jl ';, l, <Ins> ruL +:il. .*,i e.U,-qgct- l*.!-Sl

52H, <Ins> .,t-t*l JS'AH crl..!.1: (\

..rir+ 6brJ5 {^i,, tSss -r .l,-* J-6 # ,S\BOH U. ,}e 'AL.rLv' ;r (Y

EOH t- 00H AtV Jt ..t S s-utt:N .li,l.GNT 21H c.'l'!-c ;t J) INT 16H .rlt r 4;t .t r

fiJl:..s).-/dbl !FlJlJc(,- a$-tct1g..atl ;i1r..:-l ui!r-,3,CL'.i.g;1.r1 e- lJ'-J:.riL

l$d est r:iL. rr9.*b.tJs"i-,Stl:
MOV AII,l0H ; .$ oJ.a .S,trJ e*li)t
INT 16H ; rlis ar-tr,Jlil-,t
CMP AI.mH ; fciL. r*y gb
JE m ; 6sr,,\
CMP AI,0E0H ; fci! r-3; gb
JB Km ; g3rl\

CMP

JNE

CMP

JE

AI.2AH



s-.r.n gtLrJr++.lt s+41 Ot{j, g4,J r-Ut \vl
Fll-' 0 b:* t 0 F 1r L.: Jlt or.,1t-L! ! (47H &L{ .rSL) <Home> r.l5J"J6.Ji ,fl ..r- JLL lt

MOV AII,l0H ; -qlf ai* drJJJ \:dlJtJ)
" 
t*'l

INT 16H

cMP AI,00H

JE K3{)

cMP AI.0mH

: ^iil ,rtS-t- jlil_;
; fui! u-j; pL'

trKI4
; fr:iL re; -b

JNE Keo ; Etf t3
I(30: CMP AII,17H ; 9(Hone; gt .,;Q S

; eJf ..:
; r:*13;1:

; t.:,lt5,,*b;
; 00:00 ;:

; iis,-t--s-t jlflJ
J85H .<F12> 1<F11> 1t:S/.rJ-r tt44H L-3BH;tdt-l-4 $<F10> b.<Fl> .*b.SL+5

: tS4 gr.t.t.lJ <F10> ,r-t'.trJ5y-; Jl.l .-t:5..r .t*Jt t, 86H

cMP AII,44H ; fcFl0> .4b +5
JE Hso ; f 6..1f ali

.ur jh;l lt jt+ ,.r.1, eJLi I t;l j't uby JI50 1r

JaJ5 ArL. A-t;
rrrr5.rzl3 .JtiA 100 JL,.i :t .tSe r,-* \ -ih- 6by'bt5tr ;; +$'.it' .y; DEBUG ;,r--

: .p5o:l-il.l 2g al2.;ts
Mov AII,r0 (.7.L'Af J15r*i, ci- .Sh00 t{)

:x i;
;.t-.,t-:.r., <Ctrl> J<Shift> L,!.jl:-. J.t*elu-;dttlJ.+.*o:[i.:-l INT.rtJ--e6t al g;11 Ptlt-ri;t

.qL; u,.ti.F.b.i.i.-J q 1., CtslJtt)At J (.rtq S)AH r-r,':

1ll 4 jlr;Uuil:aU.;
,:-l o.t.i o:l: rJl-i \ \-\ J<-i Jr J $ c:1.: gjj \. J-.i;: e52j!:Lr tt.r.r! qL t, r- 6. J'r r.b.r:

.r:*l o"t-.! {tLl ,rb jr;:15.{ l,r.l o.r-i . ;,ro' orl: c.:3 I -p .yJ..rs,r. ,l..L.;
.r-k.l ./Uil ! *. )l pt ci <Enter> 1<Don'n Arrow> ! <Up Arror> ,trr.li trpt5.i-

Add records
Delece recorde
Enter orders
Print reporL
Updace accounts
Vlew records

JNB I(9O

MOV AH,()2H

MOV 8H,00

MOV DX00

INT lOH



\vr +l5 lrfi eijlJJi ltij.irt{ otsi

I e*l oI! orlr gjj i) ts I Jlr.rrr gl+t r5r4t .l LJl.t.r .c-l o$ rLJ \ \-Y ;f5*! 1r r.by

F.,&l- 61r, !BI0MENU ..r5,r. jlfv ^..;r b'ji 6\.Strr tr Q10CLEAR JlJr .AIOMAIN .
J.l-S hir 6ttJ ,j)!+ lJ C10INPT I o:y; g.b;; ,f .fu.r!-t.j q t1 ,"a.r,./.ll I r5,.'. jlt'lt

.J,Su. jlilt
65li: .l a,-[- 

"r.rL;.St:r 
09H 

CtTINT 
10H;l l.r.:,1 .J^r./.r-t; ttf uL51 ;6-J-+,BlOMENU a

1s!MENUgbLo:l.rc;3 1ro.t.l , iU.;6*,Jlt.t,,-t'(ODBH){,-LFbtJ\1;l Ja;A.r5,r.
.J.r,./ ,.i.L; .lr- J &- \ dts. sJl; t r-L 6)t1

TITLE A11SEIJMU (EXE) Select iEem from mcnu
i ----

.MODEIJ SMATL

.$TACK 54

,DATA
'IOPROW EOU
BO?ROW EQU
LEFCOL EQU
COL DB
ROW DB
COLYNT DB
ATTRIB OB
NINTEEN DB
MENU DB

DB
DB
DB
DB
DB
Dts
DB

PROMPT DB
DB
DB

00 iTop row of menu
O7 ;Bot,Com rou of menu
1.5 ;Left column of menu
00 ;screen column
00 ;Screen row
? ;CharacEers per line

.? ;Screen attribute
19 ;Width of menu
0c9r{, 17 DUP(oCDH), 0BBr{
oBN{, ' Add records i, 0BAI{
oBAH, ' De]et.e records t, oBN{
0BAI{, I Enter orders r, 0BAI{
0BAI{, ' Print reporE, ', OBAI{
oBN{, ' Update.accounts', 0BAI{
0BN{, ' View records r, 0BAI{
OC6H, 17 DUP(OCDH), OBCH
09, 'To se1ecE an it,em, use <Up/Down Arrow>l
' and press <Enter>. I

X3, 10, 09, 'Press <Eac> Eo exiB.'
CODE

.385
A1OI\4AIN PROC

MOV
MOV
MOV
CALL
l.!ov
MOV
CALL
Itov
MOV
MOV
LEA
INT

AlOLOOP:,
CAIJ/
MOV
CALIJ
MOV
MOV
CALL
CALL
CMP
iIE
MOV
CALL
MOV
INT

AIOMAIN ENDP

FAR
AX, edata
DS, A.:(
ES,A)(
Q10CLE"AR
RO!{, BOTROW+2
col,,00
Q2OCIJRS
Al{, {0H
8X,01
cx,81
DX, PROMI'I
21H

BlOMENU
C10L,I,EFCOI,+1
Q2OCURS
ROI{, TOPROI{+I
ATTRIB,16I{
DlODISP
ClOINPUT
AL,oDH
AlOIJOOP
N(,05009
QlOCI,E"AR
A)(. 'tc00H2lH

;Iniciallze aegmenE
; rcgLgcere

;Clear acreen
iSeE row
, and column
; for curaor
;Requeet dieplay
;llandle for screen
;Nunrber of characters
;Addrese of prompE
;CaIl int,errupt servicc

;Diaplay menu

;SGt curaor
,Sct, row t,o top ltem
isct reverac vidco
;Highlight current menu line
;Provide for mcnu aelection
;Enter key prcaaed?
i yeg, continue
iEac preaaed (lndicatea end)
;Clear acrcen
;End of proceaeing

5l. ,t<'. i\ rr,e .'3..- *,f;*t-t \-\ .il\ Jfu



s,.tr' d:t 1JJ++.iS slidt drll t s*!t) uV,

Display full menu:

81O!4ENU PROC NEAR
MOV ROW,TOPROW+I ;SeC Cop ro$, of shadorrt

MOV COL,LEFCOL+I ;SeE lefl column of shadow
;SeC curgor nexE column
; Request' <iisp).ay
;Shadow charact,er
; Page 0
;Black on brown
;19 charact.ers

,'Next, rohr
CMP ROW,BOTROW+Z ;AI1 roes displayed?
TNE 82 O ;No, repeaC
MOV ROW,TOPROW ;SeE top rord of menu
LEA SI, MENU ;Address of menu
MOV ATTRIB,?l|{ ;BIue on while

MOv COL,LEFCOL ;Se! left colurnn of.menu
,.No. of cols to display

,.Set cursor next column
,'Request display
;Cet, characcer from menu
;Page 0

;BIue on white
tOne characler

;Set for next, column,
i next characE.er
,.Last, character?
;No, repeat,
,'NexC row

CMP ROW,BOTROvI+1 ;AI1 rows displayed?

tvf

B30:

840:

CALL Q2oCURS
MOV AH, O9H
MOV AL. ODBH
MOV BH, OO
MOV BL,6OH
MOV CX,19
INT lOH
INC ROW

MOV COUNT, 19

CALIJ Q2OCT'RS
MOV AH,09H
MOV AL, tSIl
MOV 8H,00
MOV Bt,71H
MOV CX,01
INT lOH
INC COL
INC SI
DEC COIJMT
.TNZ 84 O

INC ROW

JNE 83 O

RET
; No, repeat
,' Yes, return

C1OINPIIT PROC NEAR
MOV Nl,10H
INT 15H
cMP Al{,50H
JE C2O
c'trtP N{, {8H
JE C3O
CI{P AIJ, ODH
irE c90
CMP AL,1BH
irE c90
iIMP C1OINPUT

BlOMENU ENDP

t
Accept input for requesE:

;ReguesE keyboard
; inpu!
; Do$rn arrow?

,.Up arrovr?

rEnter key?

;Escape key?

;None, retry
C20: MOV ATaRIB,?1H ;Blue on white

CAIJIJ D1oDISP ,Se! old line to normal video
INC ROW ; fncremenE for next row
CltP ROII,BOTROW-I ;Pas! bot,Bom rohr?
itBE C40 i no, ok
MOV ROII,TOPROW+I ; yes, reset,
in4P c40

t" 6..l\ Jde 6'. ,-rfr$\ \ \-\ ,..' JSJ



lva +l'.af, dll.rJ4 l$J.t+ elsi

C30: MOv ATTRIB,?IH ;Blue on white
CALL DloDIsP ;Set old linc Eo nornal vldeo
DEC ROW

CMP ROtl,N)PROw+1 ;Bclow toP rou?
itAE c'10 ; nO, Ok
Itlov Row, BoTRow-l , yca, reset

Ctl0: CALI, Q2OqnS ,Set curaor
ilOv ATTRIB,I?I{ ;tlhite on bluc
CALL DloDIsP ,set ncw llne to reverac vidco
Jl,tP CloINP[rt

C90: RET
ClOINPUT ENDP

Set menu line Eo normal/highlighb:

D1ODISP PROC NEAR
llovzx Ax, Row ;Ros Eells which line to aet
MUL NImEEN ;l'tultiplv by length of }ine
LeA SI,llENu+l ; for selccted mcnu line

D20:

ADD SI, AJ(
I'rov cot NT,l?

CALL Q2OCI'RS
MOV AH, O9H
rov AL, tsrl
ltov 8H,00

ltov cx , 01
INT lOH
INC COL
INC SI
DEC COUNT

CALL Q2oCltRS
RET

DlODISP ENDP
elear screen:

Q1OCLEAR PROC NEAR
titov Ax,0600H
MOV BH,61H
lrov cx. 0000
llov Dx , 184 FH
INT 1OI{
RET

QlOCLEAR ENDP

I

Set curaor row:column:

Qzoflns PROC NEAR
MOV AH, O2H
lilov Bll,00
MOV Dl{, ROW

llOV DL. COIJ
INT 1OI{
RET

Q2OctNS ENDP
Et{D AlotitAlN

MOv BL,ATTRIB ;New attribute

rcharaceers Eo diePIaY

;set cursor next column
;Request dlaplay
;Get characEer from menu
r Page 0

;one character

;Next colunn
;Set for next. character
,Last. character?

iSet curgor

;Bluc on brown
;Full acreen

;CaIl BIOS

rPage 0
;Row
;Column

JNZ Dzo t no' rePeat
Hov coL,LEFCoIr+l ;Reaet colurnn to left

3i. .6.r. i\ r.a.l 6.. =rtg\ \ \-\ y J5-i

J- J) a)*tr (id {J 6f 6ll <Don'n Arron> lJ:fr, orli.' 'l cgltt rSl-tINT 16H jl C10INPT a

.,9-l dfJ <ESC> J -P -P 4 .ry.* .5!r, <Enter> ..e- 1r )! gd 4J Er el-,t <Up Arrm'>

6r- 2t 'y ,t-l-rt\ rJrr,rr 6f *1r ! l;r.rlt 6iu.:2) .b* J-lJ.^i, gS->111 * 3l



s.at't gttaJq+.5 sj+sl Oql 9 s*gl rrli.2 \v1

,lil .t: b LJ i't5"'.1-,/.tl d;!t{ r:* t't Li 'Jtt'
(4L;t; 6 ;- b r j.r,-.r J * *JL q E e * b r.r+. f**'* "Cl, 

e s :'* t s tS A f1a.,'* 
Jor

.+L;.t jlilf ! D1ODISP ,o"jt-..i1; q .r,..rt

.rA)u.ui.Lj..r-.i.rrlr;frlt{t(.Jpjfu.i-ft{Jjr*)c,;r 4.r*tl.l ,s.rt+.;t it;t bDl0DIsP a

r,.br1 .r,-L;r, e j.r.rj d+ .l gl.rr, +,) ,11al* lt Ji.l ,lf,.f d! lt 6::sJ {-,i, Q10CLEAR o

l)41 beu d,. u,tA:-jl .p .t' 6111 ;|.t5r,br1 ci- r.rjLre o.;-t oL ui.t.) 4 t{ b y .7Lll
1., iriJ .$SJr*l rc.r.l.-i r+-lj A'SM J,U .i- +U J: b ,.ri..riiLJ 6st *.! ubrl y-l ^dt glt.+L;.r

..toL; ,r,-.1-l

INT 2IH

@o
..tSr. rtnl L INT 09H liiJ +lto.i, (t

.:8gr sld&lz $i u, J'ga fl2li 1of ,a.2i2l1,jibr .l5lNf OOH diJ (T

.teSs, lVj.is r.J- ;l,l;1b l,t, rtr FLttlNT ogH riil G
.t-S,at ul9l2> tJ 16H di, llrlT 21rl 6tt jl\ g.Z- ettf r1 r.E 1( I 10

..rt'g. rJL,zl AH q L i,i .t J, tr tS t Al 111 f t1V I o15 1.4 Apt riL r, 16H liil (t

$6 {-i., }\. \ \-\ Jfu

$S .t)p jt{ ., BIOS Im OgH

.:-lg1.r b INT 09H J tsr-t' rJi tt .rJJ,Jl-t* Jt.$s 4-'i"' 
'Lflry 

eJ,-;Llir tr rJJ 4 ,_r.l
..t;5r. o;t-!l ROM BIOS;r rii; 61t5i-r E:.t q (.ii.l .f-.lf Jr.s: jl lt '.:.:.rJ. .rr) rii.l ;,1 ..u-l.j,ra

:nlr,-t lJ.r!-q r5BIOS ,.f.r.r IN AI"60H *s;54 2Jt- (60H) qt 162r jlrgirlz1 ,glr. u*lf1: ,sist
du .tSg.-ib. (r!t{ ,: 115 5.1>3 Jt) L.r, ASCII FlJt5zrti- r, .r.l-* .rJJ.r.rt )t 4,t1.1'J tr r.r .li.l

0,f \\-f .ti!.-r.u.r,dbl +lt{-irylr.,*-lrY2r!,.li3 tS.s,,Si Lr'tASCIIFlJg!lJ,!.Lx.r5

.rjL.f uo;-2- 12 Jlst
<Alt> .<Shift> 6ly'10:96H 3 '10:18H . 40:1?H 1 .tJ5r^i.a c"ril,:-:[INT 09H r5.tJq;
.rr .r-b ,Ct c11 tiil 6iJt.rff rJi INT 09H LrrJ5 ir"l tlrr5 q Jt ..r,-L;,,r 61t5,ir <Ctrl> .1

.rqJ,-; II.IT 09H,1.;'-...r."l^ru-;..JLl $S.^irf!..t..tFbKCr t l.Jj,Ss. f-Ji:,'lr c"e.a1 .:,.t1

,r.#,.;,Jii:.rt .l.t r.ri.!j ul.yu or5 6b.rJ5



\VV .+15..r.L. uill.lJ+ Llllj+i c,tsi

Jrl, ! INT 09H J r5.,. ,*li .r-4 rSLl,- rt$r .)JL' JJS &o f.;1'':y t{11.2,it tr r$.i. 
"rt.l

100oJy-rStJl Jl$,) slr;SerJ-".lUl ,&L?rS.*- ,QLiblaitig,r:.i-.rrl.rrJ5"rt..r.!-b"f

^Es Gs.t C .F-q 5;33r .+L;.r 1:1,.a f-r INT 09H ci. ; (.t 5"f C-la, l, "aa 
.:.* c.ii 45000008

.r*i r,olr;1lr5u o.;[p J*15{^.i,, ur";l:rr.J,-Jl{53 r;ti 1.lr ,51 ;t ;l,llt lJ .$SJl ..t,lo.rF l"t t.;.rJ5l.f.r
.:.t-rl ge;t.rtS:r -,rh +F.:t&.r

e-;:i 3 .ul.;n rt ,Sr+ FlK t+t jl $l , t;, INT 16H .1 t' (iti ,S)l* .rr) .:11.: jLj .rrri .<,. +t.f 4..l., itl
e;J- j-l: 1: dt-o.' il ,sr2ri 1r;.1 ..1.1-: or.1! ..ti 1: INT 09H tt ,SL.i FblS *S (l! r,lsl si S-&-t

:tS4 *,t.a; t2 i! cr!j:- -rJ :tl-r..t :*a 40[0]H

ePi u'trl
.$lJ+tSlJKd,-,.ri;l .r,-1, INT 16H.J,S.r'l c.*.l/.-rr! drt+ 6)! r"r.ri +teH

.J--JiFlJlS{,,li1r -qL INT 09H 6,5.r- c.*rJ,.-rr! dJl- o,t:l ,,rri 41CH

.r.:tt j,j)JL tli,-*o1 ft,c-*t(c.il.ifY)+"15\i63L-ri[;1..r/5a^i.ettrrr- Uyry:ti +tnll

-;5t$ -*INT 16H o.ri-.r.;l: & t-re r.rl.l ,-p.l t,, t+ir,:,-Q,-Sln.rS-l JJ54^i.r,SloFllS-l
.J-a:,re n!!l +,bra q l.1 l+i -r ntOq L .ri .r.qt^€ JSJ

.c.-l ;b )r.f ,:.-! Y irl .rl"-q JS J ,Sl)lS f 6lJ

6)U .slr*, Flrls,{ INT 16H dbJ ;Je ,.i* 11 c.l:l INT 09H .r;5 ro,.[' lr Flrl5 4 [ .+,
.r' J-olp riL e.l:l Jt++ gt.r, .1r! ,Si! ef r:y J-rlj; rl;oyl> .y'jb11 .,rp.r.) .),.1 \ .t-tt,l.J+ L r!

.rrri 4 sri a-.bl 3 ytr ,JYLt .r-i! o.tjl1; ! o.Li or,.'i 6tey'll5u.r (INT 16H) $\ Jfl\ .rr-t

tJ 7t ,..lr LAFbISINT 09H .'*l o.:.e j uL' # ;l b aOc <Enter> ,5br5!t5y1t5 r yj JLr,.1:.:y r-rlj;
.t;Lg or;s

.:y .r.olr; ;i! 1:41FII 1r lEH .r-Q S-r 41EH 2r a o

.se .r.olr; jl )t 4ZlH 1r 30H .riQ S -r 420H ;r b r

.:y.r-olr; sL y423H 92EH ,si-l*.5.s422H yc .
.)J, JilJr ;l y4?5H 2rEOH,-:lt* r5.l 4UH )t <Enter> a

.tr'4 
":+4?5H 

a, ! c.l:l INT 09H Li-l 1:

alEHbttl
418 41F 4m

rs<Ent>rfghirttrllll
41l 4m 422 4U 426 428 42A 42C

C 2EH <Btr> EOHiTt i i
4D, 423 4U 425 429

kttt
4m 82

nopq)!ltlt
436 438 43A 43C

30H

I

421

,rt5 ,-;9s.s12u^ 
":e4?5H 

2: o-lrl ls l xlt-n ! trr5t2K.^r r.:3^; 1:t-.2 4iJr0 !INT 16H ..Sr.Ly

e-f ,W.r cr.l cl.t.r 6\t .tr. r'l;r il.t ,J)! ;l 14 "L-li\ r'"1:l ; :v $lJt 4 .p! l5 r1l; ! Fbt5 \ 0

,r;i4?5H 1.: r.cl.:l .;.: L t FlJlJ INT 09H ."fghijkhlmnopqrs <Bnter>r' r:-l orr5,-.1' .ff ;t .plS-t;5
t-^lt-4?5H rr -plr A)lr )l ); eLalsl,+UH 1.: ro.bl '4L,t;34?2H;r ! <Enter> E t+*,J s S.l

m

I

434

J

I

428

..r2lr,r, .31.; dK. \t S\ q ft .lrt+d tJ lO Lii.rtr -,,o.r, .r,2{s-j ,5r:.4 6tlSbtiINT 09H Li.l 1:

-e r*: .r-rlr; ,F. rl.r a;Y! ,..;ri L r,.l:l ,,1:i .:r1L rK: FlrK 4 INT 09H Jt lt;-' ,ajfl 4lir-/)
(.,:-l Jt- ,.rlr .5 l5.r,rri t l#l INT 16H



crra.. lr cllJt941rls gli4l Ot{i 9,r*grt erlJ1

TITLE AIIKBSTA (COM) Testing AIc, Shifc, & CErl
BIODATA ST'GME!.IT AT 4OH

ORG 17H
KBSTATE DB ?
BIODATA ENDS

CODES(; SEGMUNT PARA
ASSUME CS :CODESG, DS :BIODATA
ORG 1OOH

TJEGIN: .IMP A1OMAIN
ALTKEIY DB 'AIC key preased', '$|
CTRLKEY DB 'CE.rl key pressed', 'S'
StlIFt:EY DB 'Shift key preesed' , '$'
AlOMAIN PROC

MOv Ax,BIODATA ;Initialize seg. address

\vA

A30:

A90:

MOV ES,N{

MOV AI{,10H
INT 16H
CMP AI,, ODH
JE A9O
CAJ,L BlOTEST
JMP A3O

MOV AX,4C00H
rMr 21rl

JZ B3O
LEh DX,CTRLKEY
CALL C:ODISP

;LocaEe BIOS d:ita area
; and
i status byt,e

; of BIODATA in ES

;Request keyboard enEry

;Uaer reque8tg end?
, yea, exiE

; RepeaE

,End processing

, no, bypass

AlOMAIN ENDP

BlOTEST PROC
MOv BL,ES:KBSTATE ;Get keyboard stalua byEe
TEST 8L.000000118 ;Eit.her Shift. pregEed?
JZ B2O
LEA DX,SHIPKEY
CAIL C1ODISP

; no, bypaaa

820;

830:

TEST 8L,000001008 ;Ct,rI key presaed?

TEST 8L,000010008 ;AIt key Pressed?
Jz 890 ; no, bypaas
LE}. DX,ALTKEY
CALL C1ODISP

890;
RET

BTOTEST ENDP

ClODISP PROC
MOv AH,09H ;Requeat display
INT 21H
RET

C1ODISP ENDP
CODESG' ENDS

END BEGIN

rJS raiu.. c-g;5 s,s.\. .,..1L \\-l Jfu

AltlCtrl .Shift.Jb$5

6lr- 40:69H; 40:18H ), F JBIOS orlr rob 11 40: l7li{.r.l 1., r.l5 .-,i.. - .' |J " .L INT 09H a

;*jll oJ,-.,l*;: lJ <Alt> L <Ctrl> .<Shift> t-";J.!-b.r 6;5;-r..":ili ui':-tJ:s{ri,
Li r.bra .rl.,, d! ;"- \t c4 r.li e.r,1t-; Lrl 12 .rJ5r,.r.l J ,&S'r' p11.-'* 4 tr tr .*L. c4t BIOS

t+-! q pgi*. Lb.rt 
tt U- ()r2H 

Ct'tNT 16H Li tt cJ-l orr5 JF,gt.l.r$.it 4.1 ,uu21a bKu|.

.r2lr c43i'3



\v1 +5..*f.. sijl.tJt a$'.n+i, rslSi

1l u[y .rjL"/ or;:.1.,4O:. t1H;s ee.'a3 c,rlr t g+:- ltttl jl .rti' .t \ \ -f 
"1.(i 

1s .COM a-l:y o

KBSTATE .-riS,r, orl;'*..1 ,?j c;^{ di u,- ;-;- 1r BIOS o:l: s-ti -L-r CI-TtSEGMENT AT

..rj!"r."-j gl'Jl-l.r.5;L J5c.;3- .t)L,-s .#40:17H 1r !.4l5ai-." WJ,-:-!,13,.p.
-.qr* 61-ro:ls ci^<- 

"rrri 
61V DS fr-;) d.f ,-ro, J[;" lJ ES 1: BIOSDATA u,rriAlOIr'tAIN a

Gt:;|e B10TEST.r^i!<Enter> jl rrfl j:.;l trLr,l54y.1t5 1'rl,r" Ja:i.(,'*l o.r-:

.r:Ss, l)\tl ! *-;l- -bl q <Enter> cl:rS.:ti,r"
MoV BI.ES : KBTATE .u'te BL C ! ilS a-i-. +)s c"-L B10TEST a

ES 1: c*-K- ,."1ri ! b KBSTATE jl ,:*;l ,,"rti 6 L-f ,-l -'J.*-t e, ES c..:*(- ,r*.'j! .rl..Lt

;lrlS ! C10DISP Jltt .r*i! or*.i o:r5 <Alt> [ <Ctrl> .<Shift> 6Lrr*1511 .-<- fl.rjL !{.r
lSt, k_r:":- r1 rti -r,-1.1 t-i ,l5; 't3i 5INf 16H {r,-l4:; 1 Jt"rJ+lS"i- o:r:i +5.r;5a- i .6.*
3 <ctrl> + <F1>. <shift>+ <A> .r::L.:.9*i:t--l .+- ts a-Le rJrlJ-t,-i- L'.1-1t-:;a 6rK-:

..r5.," c,-S,u". 1.,1 JF !5 J-" .rJS r-i r WJ.l,.q .(r1;11t ! F 4-i J) .Jii

c--L1 ! *"[ra ,t-l ,-r'.t1-,J! .r^r"/ ,i-1^] lJ or.i o:r5 JF+lSirrS ,SLr .r-L lq C1ODISP a

.-t*.l)J*3 f.;r.li ,+l;,r"40:96H 340:18H.1: cir--:.; rJ54-.i., WJ

ASCII .5bjdLt5&6 e3.au g:J:113

,"!,U 6lrrSt1l.'..&J.*;_t ,l .rb..ulr.r(FFH) Y00 b. orl *,rrt ,5t1l5YoP J.l-iASCII e-r*
YOt jl ,J+ ,rJ-t 4*L, r:s-rJra #+ .t.- r51rlJ) ASCII 7EH b (4LrU) f "H ;t ..u:*r :1l.ub-l ,-:,-L:

J <Alt> Ji.:lr& ti .L yoo L' . \ ;l ASCII .51r.r5.11 4 ro .r+l.r,.,, Ll . r.r. ,,r Ji Li Jl* J,ti ASCII Flrt.'
s--! :, ! lJ L*! oJ-.i o>l: Jl$. ,,*--i- .-raL; :t--l .J^15 4*.4.., e-f c,* rl.rsl L .ri ,r.rrr: .;[i.. clrr5:.,11.1

! 01H .<Alt> +001 ,Jlt 6l; .c*l -F +.1. cr:.1: I ASCII FLIS.#.9l .;.1:u. o(;.q5 a^ir jl 1:

"r*1.1,,_r DEBUG ;l A rlL,j 1.: INT 16H .11 o:lir-l lr .rnr"f 4t!l ! FFH . <Alt> + Y00 .l rArs, 4.:bl

.t'S ut.t-tt b .iljt, yrE" rlrf s.111 fb
.r.:L,r" ASCII y_:l.i" ;l 

'J-K 
J-;.t+ .-t +,r l.r B nq*-

(.9+15.f t53

:wL 3-t-^-r*l-5 CtQ e -*s r- 40:18H .9 40:17H 1: BIOS orb a.oLi .1r c^o-.! q1-."j .:,-l-1

.:11:,.:J)r <scrolllock> <Numlock> 3 < Capslock>,<Shift> .<Alt) .( gtrl)

; FlK.rful g"u [ ,.15,;l 6lJ. ;;JE ,5LrLj,--Jr- +f :.;L,r" ell tt rJS-; .r$"-e INT 21H a
.:1b .r.!t* ,SlrJ5"r"-i-* -9 

<Ctrl> + <Break> r1 L- ,'";-I .d!Li d^;,
.i- ,Sh .rjLcy ,.^1, .1., ilS a*L. rit ;t Lr;St1ls cf t* 6lt qt BIOS !l5 4*l., .r$*r INT 16H .
,a.J! r-;.*tJ {l5,Ji,Jh.r.)"./ 4.tLlAH 1: ! oir:.-t4.r5jALl.: !rl5l2l5.r$*r.FlJlS.t!5

."r.a.r.'. n!!l AH C L C[,ri"--Q.r5:AL {.i ! EOH t-00H.rt!*e

+S g* b rjL.r" t,ty l2 
a-:.-.a- -9 r:-l o-.t-'i i)..*- !5/ g;lr1 +5 r:-l >t\ ta^- )Jt 4 "r{q 

JS a

: <Pgup> u<Home> "ru;L .:iL- a^-y ,r-b ,St^rJs,J! .ljli.l o-"1r1 j rjL ,,re;b ! or-i or J

c.-l.e;J: -il # L Fl)15 \ O b orl: :iJ3 )1* aS ,:--l J-K A^L.tLi dJL.r,;'t?r5i;J:": .
..f,lr,rr rorby 6.:;.1.1

100 Mov AH,10
t02 INT t6
104 JMP 100



,r/arn rJtlt3r1i.t5 sJidl Ol{i t s*,9 ulj)l lA.
+J5.rr.l ..r5,r. l:-l;r.1r !INT (DH.l -rJr lJ,J:,-q JSl$.'JrJ-ijb;.-q1l-Lq tt.r54.*-l a

'*EJ lr 1.4' L:# c-r d.l(MX[fi)B '.1]- .r5l;l) S.f +Jj c/J) !*q .rfci-. .kL; t^t bl"

ASCrr Fbrs4,,*q J'jr c:,;. r rr .ru..., *-:fr ltrHHl# *ltJ;H .
, <Ctrl> 6111\ I>p21;.,+^TBIOS ..r.lr,r, cll JJS bJeflr q-b q 6..15.r" *Jy iri tr .trr'r,

.!-b.r dar <Shift> [- <Alt>

loul;
.rL-_j:* ;l .pb- (9) fc.--gBIOS o:b q-L2: dSl*iai-4=: !:..:rJ *-lr #-rl ca1.lJ, (-.iJl) .\ \-\

0AH(,).08H(c).07H(.i,)",",if#T;ttll;ttfir'*:,9,tr;ffiI
.r,-r5 G.rr L INT 16H ;l l1H 3 10H .00H gl; ;- c,ltb

+lJ(r) .Down Arrow(y' .PgDn (9) Jlome (-iJt) fc..-:t ,; tls a).a glr cSLi .r!q *t
'8.*['

MOV AII,10 (or A\00) :Ul g:ly...rs* orti;-l o-.t.1 o: J qlj;]lt tl.tl 9I:tDEBUG;l .\ \-0INT 16
JMP 100 : "qL; rzlj lt t; c;l1t;t> J A 100 ,$V-b ,rlo-l e)-a

.:U:-l DEBUG 1.: INT eVl gltP Al,i.il ; ubra rrrrsunassemble ,5111 U 100 . 104 r,lLri;l

c/.rr LAII ;AL oF.l .r,.lt& tl ,Sr5rr .:y rrlr; L' i'6ri1i Yb J o.t-i uiigL tat ..t*L:

..r,;l-:,i \Q Vsr tJLi;.tg5,.tt^:,| lJ rr,ilu.,6lr$J.J5
-F bp 1 ,L- y lr l-JJt<, .ty <PgUp> ,fl .r.,a-! tr rJ5.S-r*.r: INT 16H 6lr ;lrr:-s .\ \-P

.l.t- tt&,'
e-,.Li: f 

"f"lsa.L;l 
Ir,_L(-All):.t11; ,_f--r')\t)tsl.r Or;Uel,r ,JlJlJ \\-Y J'(job.r1 .\\-V

b rrl/.i Ja.,l5 jl L' ru r.lL:; ;>bl .ri-Ll EL. 4)l i,r-S 6q ;l .t+ (V) ..t er ,*ri; (B2H) tr pkt
.;lql ..41151 (r) .r-/ o:1.: .rl1L; 9. o$ o:15 <Fl> c+l (y' .r.rt& l.r <Fl> .t*lfj;. uJ-a 6lt1

;l ,a (r) ..r,-L; ,-,L::l V U y je -f (.t"tt{ 517-j7) FltlJ,;Jtt crr-r.5 lr .uly1 b.r-u

'Procedure to Delete Records' J:iL rrr.: u,iL..i .fb 9l^tl ;i elt g4,r'..;.e ,S1r:-lj-;:
,i.;l- 6,lr;_r|.26:;J..:U'Etritfromprogram',..a:-e ,J--,5.1Lrf-t:5eit.,l J;.q,rl+l b4fu)

.r5.+-yj! -&t -b.r, .ri.f 61t*-r 6t 1 ! B1OMENU Jll: *L: ..r,-L;,;L.ll 1.1

frr:r. gnff 09H,-J..1-: ea rl*' .\ \-A

rJsr-;r,St r5._i.l.r tr e.lu- l; <Ctrl> J <Alt> JI.IT 09H;ft.r.$ gij orL crzL.g L .\ \-1
..t:S.r. 6.1t5-l .:11$krl

rl.t-' ra (6.) f,:-l .!.li .u" 9i! .;lsl (V) f ,^rI+JBIOS ilnL 2r .tJ5 ai.a -ritr c"*r.1, (-iJl).\ \ - \ .

friti J"U ttliC.tJS bi,,Flrl5
.r,Jri (.3) .$l-i .,(1 ili r-.lrl l ,.lir .s)! ,"rri f-i:t; fc"---3 rtl5r^i, l\ tt t) 6te:1.u1 ib.\ \-\ \

.ril.i 0i,SY!;l q ^t-U\ i[ ubl

1<Capslock> 6lrqf.,,a (.rJl).rns.+--rjlr -H) )V;15a 1213a tSln,l-t \ \-f J-S-i.\ \-\Y
g ;. dty (d AH {..t rgl-,i., r:i:1r:*.i-2 g-lr o,-lr crL.;;* JErt (V).<Num[,ock>

.r1j orb .F.1 .r-L, lq .i. , ,- f?l I <bft Ctrl> .1 <I-eft Alt> r.r: 
'.i..i

.\ \-t

.\ \-Y

.\ \-Y



laorl:61K:rr - s jt;c.

tvd:-n
r.gl,tii.l 6ta oslc,Jjtcrr

,5l,rii.l ,5t-oorl: s).slty,2: o.rl,i:-l c".6-7 oi-i .rll..i: grj : t!-r,a

el'fil
sJrl Ll .slo,rj, ;rF 6l+^153r L,+^J5uc.1! d,- Lr 45tllS.," 6.1L(i: b,-;-Lno:b o\gua.,.L.,a; r,-l b

,*-l ;(* Jt-,Stl .!-*"f j.lb.' .r- yl;l l.rtti J_p E s3*l a*--$, ! Jrt.r,Lro:l.r rl*i +5,:-l gj)
.r5..,,r 1., ta:l .5s...,p *'Jr q l.t;5n-t$" tr.tbfb !.rt-*;y J+lJ+

,lqj .-t-l.l! :lrcl ! r5l.rl5,=,tti.l: .:-l ,fu -l t;y€ o:;* ,gla)2 agbe.tls L ,9lorl.r er * yV
.r: ..f a.*L gnl,r rfl.Lf; 6bo:l: ,))l>2a 6la\ ,5,,a;)1.:l1g-: ,,.1 ,!^,.1

.c-:p.f f--: o'. i.tV +t c5,- ;l ,gla-15;: L- .a.-K rr-:,L c<,- JU:;l MOV

. EAX 1.: ,5la*15 j: [- ,AX .,s 4^15.i. .AL 1r +LiL ;l .:,-! ct- e:l6:\ LODS

.4LiL 1: EAX li AX .AL glo.r$ c,L-y- 6,1L o;: STOS

..Jii; ,+.iJ" 6k-15;.: L-.n^15..':L e-.l-i" CMPS

..!iL c..i$J,.-{ o!;:* tEAX L-AX,AL.r!j;* u1U, SCAS

REPJU.-+ )4-t.t-r.t,{.Jd.r.olr.;.:.if ty.fcilrOUTS JINS6luilelJ-r;l f--t1j;-t.st
,rrB rl.t-' .- 6l+.15;: L ul5.c--!,5:l.r,u b rf !-l lft rSluJt.l1+: r5,_ ,/.f .*- qJ,,-*.1

, ..:3j .l'.11:r,

rsla:^i.l c,Ul^e d'l$;'7
.gJ ua;.:t tt (.t r .l 80386 1r) ,glu153: L- .r-5..i-! 4 

"rjlrr+ 
tlfs sl;a,5lili.i.1 ;j:-: ci-

! ,Sl*:r 61, 6,luK o[t"e c<,-; t^*-tr jl g:-p Jrt I.1 ol1 .i- ,Slrr ! ;-! olLc 4 +ly.r .,t!rt r

oli 
C.tj.1l 

o:l-i.:-l 3 r.;b 61a.l5;.: j +.15tr:"-L cf, 6lr*i.1 t.p; f .+Lj ?ti.;l L t ..:! )l ,*U J_b

.t-6er.h 1: DS:SI L- ES:DI

."''*^r Ll-Jl 
lJo.Lil-,Sl^,*,-lr *S-u-itt *;*.,'.,.;l ,s"1ti 4;jVSI JDI +f s.,;l: rlL.rl .5k'.r, cr!;;-r

c;-ful ES c,U tr -l.r DI .rt{ -DS:SI 
"$} 

q (o:ts c,;( .) c,*t !L'rt.1rDS .:l.J r. !r*SI .-,t.i

"EXE .."1r1 ci +5111:;l; SCAS .CMPS STOS .IVIOVS #, ..ol q .c-l tL;1| ,r ES:DI .|5; t (,r,rl.jl
.t:-l DS .rL;'1s +S,.y.,rri,lL.o tr .uLel ,.t5,r.or1lr;." ! ES -rLi



sl.tn glllrtJii.tt rl+et gtel , rt-li.-Ut tAY

MOV AX@data ; orb ci3 &ti &f
ilil il,tr '"',i;f,i

6,lt*1 ol2.s5 ,-r--i.tS,St-rr q! ,-)U r."rr:,rr r.lb;1.1 6lt.;..J'1 l*5 -f tr !*y,Slr.r$ \Y-\ JKJ
: )Jl, 5fJ

rJ,r. o:L;' .l 1fbf" 6lrJurLr.ll +5..rr:.r"cll-I t1 .:$-rrr ,S! .-! #ti ;lrrl.r- .\Y-\ 
"15*i 

2: (\
MOVS BYTEI,BYTE2 JU 6lJ - *--ye t r1 cri 6lrsrl.." .{L; JSIJ MOVS .uL 6y ,-r r5l

;-l 6l+"'..1 .r!;;-: ,Slt -P .--ry.t5,S-r+ ,:; .(r;b ,:J!.r Jti::l Jp rl t^srt-, ..r,-ra r{L 1:

.$)./ d3lJl ;.:* ,>t-*;.2; ! lJ +U

ff3-:;t c'-lei.tt-re.,r-1r+5,-*'l 6r1lsh-l )-c,6)t*2oltPt rt'-iJSe\t')uJi.Ji (Y

<t;.r-r f.r ,>\g.-> J r;5 ,JJl.tfJl.i SI J DI .r!.! .rr f1 trs$.e u"yi .t415; 4 .,.:-l o.t*.! o:l: rrt-.l; 'l Y - \

: Jl.L lSh..r..y-L; $lrsrLe

*"i.l.llF $.c.i,4:REP

JV -S:tE.-!; Ltl :l-& ,Sl-t.REP MOVSB J|:JL rg;h:-.i.,.)ei-: cl,- rt ;p rlvu)t REP Jj.'+

;l ; e rr:,rr .J:"15 lJ CX .J:Ss, l.r-l 11 6,la*11,.:-.: REP .c*l ..r,-.rr5 r-alj .ori p.l:; CX .rt-5 1: *5

,-illtt,l: dU- JJL.f lr .,,.b.-.r .r*ly.f L) .1,,".r., ir,-l L .Jits, -'lF ,l f.CX ollJ b tl .r[t "
Doubleword

.+-t j

LEA DI,BYTB2

LEA SLBYTEI

MOVSB

ImgI ied
operands

;BYIE2 u"yl
; BYTE I .-r,1rl

; BXTE2 +BYTBI JU:;l

Oper- Basic
at.ion Instruction

Move MOVS
Load LODS
St.ore STOS
Compare CMPS
Scan SCAS

ES:DI,DS:SI
AX, DS : SI
ES: DI , AX
DS:SI,ES:DI
ES: DI, AX

ByEe
OperaEion

MOVSB
LODSB
STOSB
CMPSB
SCASB

word
operat. ion

MOVSW
LODSW
srosw
cMPSl,r
scAsw

Operation

MOVSD
LODSD
STOSD
CMPSD
SCASD

.9\c.11 s.l.15:-r Ji \ \ - \ Jtl
: :jL,rr .re;b t1 .r$-.e JIF c.{- (DF) ..rt f-,.t

."r$orU.i-l Ji..a !DF rlrf ,5!,5t 1CLD rl .(J.p^" J-) *tt 1 r73 ;l r))l:;a Glt .
..r;50:li'*.1 4 q DF gr.:; Utr:Sm jl .ra q,' *.b jl r))ls2a 6lt o

.llorl .r,r: Jlri, ri o:l: r)l.i: y+ r.srrt rt .r orb .' ;,3*. .J,,Jri ti .r: .p S ..t DS {t +iS i-p .lj J[. .r:

I JSL.. ,JItuDATASTR2 o !DAT.{STRI;1,--! YO (.;'t-.-.j t)REP MOVSB .:$^c.i.
DATAsl3l DB 2s DUP C') ; JLrlrI.i
DATASIR2 

:.: 
25 DUP(' ) ; ,-pL..;, rl+

CLD ; c<.7 f'-,J clrr5.5t3
MOV CX25 ; c+lr Y0 6,la,ul,;2ltit
LBA DI,DATASTR2 ; ,r.,L;.: lr"Jrl ua) Jlri.
LEA SI,DATASTRI ; JL.rl gez:l ,e:1lri,
REP MOVSB ; DATASTF9 +,DATASTRI .rJ



\Ar d:l4LirJ d:l5o,Jll eijl.t.p

tF ;;oL- Lt 
"L-Ua llr.r .rt$r ;-tat .Jl5,r" f.i.b' l: o**s f-,J j., SCAS , CMPS Jr-l up .tt

.r:*,1 oli ot2j-l y, 2: .12h- it-l ,J!,.1 REP 'il.;. {.ff .+t- a,;l- ,r,."1-
.*lr,;r ul:l af, y-z J dil,- d515CX A GU: b.:,l.l.r.REP a

J .^"ZF G"s .#'* tlF slr ,e-. l- ,9 jL- J Lp -F gl 6 ;Vt t' t1 .:l*L.e REPZ L- REPE o

.-qL-.r, *1- ryi y-a J 4:it- d56CX [-:3-: cJ:l g-;la L- rl:;; *-
U o-t.S.r rlF.r*iL ,g1L-L \ *. 7- J ,pZF 6 GU; b !.rt*t.e REPNZ L- REPNE .

.41-,r".-;t- :$ y-o J dit- oiatSCX !:;j cl:y dJL- L. -F J c#
L!,51+-.trcrft-".r1 .i-,-"tly;Sl .:;L,r" ".sltl.t6igr r.:;l:r,,gla^lSi:3l^15.r!Lc;l o:l;i.l

.fr,5,r ,:*uai aV?

A;.iJ JtitlJjdr :MOVS

:l-r*'-rr "ril.l,.r" ,CX 1: J.p c.(- .9 or.-i 9*f; REP JJJ-:t .4 t MOVSD J MOVSW . MOVSB

.:y rslr; cffi tPr .r|l,r.i e-i rSl) LrsrL-c ,? Fl .J,-LJ ,Ja! lJ FlJts
llabell I REP MOVSn | [ES:DI, DS:SII

(c!K : ,:*il ,gLroL.i .JL-JI a:Js 6,1r,....l;:*-a ES:DI *t3v: .; ,il r3Lr.rl..i .,riL;.: a;.-i'.s 6111

MOVS Slfl tl J+ ., .-t-: ,r-o.:.;lri, DS sL! 3 ES .rL3.EXE a-.Uy &- U- J, 4T*t .;s ..r:..J:1,r. DS:SI

Lt-- l.i IJSI 3 DI ,51s.:t-.i MOVS .c,11 .-,J e, u-- ..r;50:$i,.1 SI J DI ,SLo.:lj ,r,o:1[i" ,5ly LBA;l

.:jL"r (r2*. b.^lJJla:l fi JU. r^),,i di_ljil t ,--rl56lal5Y dlJ f 3.--1561,1 Y .c+!,Slr
MOV CXl0 ; o*lJ:l.u
LEA DI,STRING 2 ; (J5 ^23:'nti
LEA SI,STRING t ; J;l a;)1 u"9l
REP MOVSW ; +^150.: Jtall

: )J, rAl3t ;;; REP MOVSW o+", li J:L. o!3;-:
JCXZ Jg} ;21(, c.-l )L-CX fl

J30: Mov A)([sIl ; JJI d:-iJ )l .AS Jtf
MOV [DII,AX ;;:r a:J.r1.: o^l5oro;!
ADD DI,2 ; ,g.t- a^15 6lt ,l-l;rl
ADD SI,2 ; 6"t-,*lS.gly ,trlyl
LOOP J30 ; .rlF .l cX oialJ

J90: ...
o:ti;l lpi ;--r, MOVSB jl .i[li.," r"by ;-l .r:.-l o.:f .rr** tt .*-l.r 

q J+i d,- Jli:il t-Y J,<-i

C rl.i f r: *r! c(,- .HEADGI ;-[ o: J., Jlirl 6ly MOVSB ,lB1OMVSB JlJ., \Y-Y .-fii 1: ..t-l;

?? jl lJ Lao:|.: MOVSB .r-ltrQ .r:.f.f S\ ,". ! ! *et 6.11 ,CLD .J3l 2..i-.: .rJ,r" or[i;l HEADG 2

.:_i'+.,r5hll lr.tl*:-l 6|1CLD Ll .e-l iolflUlt);-*c..{-p-,-l ..r5"r./11:rir*-!1
.-r5.r, ,r.r: rlJ; HEADG 2 J HEADG 1 c. . il drri li ?.ii'i ! DI J SI ,SL"oli .LEA l.P: 3:

: c*il ,,1:i .$S,r- 
"r.r: 

llri. lJ ES J DS 6Loslt c$tjf JjJ! .COM +.1r1 .i- ,Slt i:.S-t\ -S+t+i;l

,)t rAlP 6*DS:SI jEI:DI 611.e>-{
REP MOVSB 1.*.: .(IIEADG 2 J HEADC 1 J*).r5,r, ,rrr 1[i. \. Lr ! CX . MOV 1ei.: .(,-

.tsrr,F;a; Jt-



TITLE A12MOVST (COM) Use of MOVSn string ope:'a.t.ions
.MODEL SMAIL
.CODE
ORG 1OOH

BEGIN: JMP SHORT A1OMAIN
i ----------
HEADG1 DB 'Cybernaut,s' ;Dat.a iEems
HEADG2 DB 10 DUP (' ' )
I{EADG3 DB 10 DUP (' ')
i ----------
A1ol,lAIN PROC NEAR ,.Main procedure

CALL BlolIvSB ;l'fvsts subroucine
CALL C1oI{VSW ,.MVSW subrouline
!!OV N(,4C00H ,.End of processing
INT 2IH

A1OMAIN ENDP

3

BIO}N'SB PROC NE.AR
CLD
MOV CX,10

BlOI'rySB ENDP

;

Uge of MOVSB:-----:------

Use of MOVSII:

;LefE Eo right
,.Move 10 byr.eE,

,.Lefc to right
;Move 5 words,

I,EA DI,HEADG2 ; HEADG1 Io HEADG2
I,EA SI, HEADG1
REP MOVSB
RET

CIOMVSW PROC NEAR
CLD
MOV CX,05
LEA DI,HEADG3 ,. I{EADG2 Eo HEADG3. LEA SI,HEADG2
REP MOVSW
RET

C1OMVSW ENDP
END BEGIN

sr.f.f g;b.fga;rtJ s+rl gqi 9 r+J9 erU.; lAf

MOVS \9\€,i.) i.,$., l\ .)Ut-\ \\-\ $.I

u/Jri ES:DI t) HEADG 2 t-z rz* . c+! q r., (o.r-.i ,r: dpJ)iDS:SI t) HEADG 1 .,n ,:* .',.1 .

.(,;-L c* q) dJ+ rt*T;fr :I$ .
cl,- t', CX ,:els a

.ti -p CX b .t:Ss..rlF -rti \ " .! .rtJ-r ,,1 o

.r.llr; l.l c4q ci- -rlF .ll*.;r rJo.rr .Jiltl lJ SI J DI .I{OVSB 5 t>-l ip c.1e C',J +*t*i;f o

6jt' DL,i,-c ,gsr CX Lel 6lr:jlrr ....;i rlt,..t:*. JHEADG2+l UHEADGI+1 JjjL.J:s(J.

.J;,lr;t i lb ,cq:irjl .r+ .r,-! 4 rr / - r;-lHBADGI+10 d)i g.1*SI JHEADG2+10 ,,2.:i
r-q er r:+! ;l ,))lat rf .r.l .rrlr; t : '; .rb .rrtr- ,-rKtlSI J DI . MOVSB .riq d,. -* gt fl
HEADG2+9 lr tt DI ..r HEADHG1+9 ! lrSI .t.! ,c,L-gru C-,, JUJI dlJ .olt- ,,.11: Ll ..:j,- lla;t

..t5,r.u 2l.ti.

.ulrr ,i.a CX .lr-l l{rjl , .5,/ orl;: .l HR{DG3 r, MOVSW ;lClOMVSW \ I-Y JS-l g.tn J1.12 ;r

..r;jr.HEADG2+10 nrltrg4V SI3 .r11.:! HEADG2 jl .-J561JU:;rusr.rr HEADG3+10 r,rriDI ..r-:

,;fi1>2a tSla.:Jb ;lj {iL JU 0 ja;i .:tJ-.c tJr.rr: ,JblsY ! b SI J DI cft .:ti MOVSW .<Jt".Ji,

.r5.rr.r rhi. HEADGz+8 t lJ DI J HEADG1+8 t LSI J F!i'l.,c.ra C-..r1 * + u'b



tA0 61e53; dltaoJlJ,JiJl.l{

&' ,9,2161lr.r.f-r : LODS

.lrry' Jlt EAX .1.: ! rLiL 1l r-5;r ,Ji t- AX .rr l, q15 c(r rJ,e.r,re .rlj { .r: l.r .:-lr 6. .LODS

r+ r:-:lt r5.,,--yjtr i.t.r- ! SI Lj r; f t ,t$ ttt DS:SI 6te.rlj 1: {L +5 e-l 6;s .JiiL ,..;ri
..5lulS;r ,Jt T l.i .9 .l-J561r, Y li .,--lr ,JlJ .i- t1 .Jrr6 .r5ttL- t-ltl lJ SI ; .r!t r .c^11 f+,J

r-l-ol 2r .:11.u :1:-1 ,ji t REP s.-* jl orLi:-l ,gly up; ,$c t ! crL! LODS .r$-.c cf-. ^<+t+i;t
.i- lael LODS dJL , S'/.tJy A#t -tt c.rtt Y , MOV Ll .r.:-l jt5 orL MOV ;-s-: c{ .:.11y

...:-iJLt- )>ly6ly.LODS;l :ul;,r.t-.:..rJ.r,r.:JlJtlJSI ,.li6111 +5.:-l lji^"ll .u5r.rJy.::!
..:,-l s1q LODSB J.rl-.1,.i: .J;5o:ll..,l .)-.r FLIS4 6lt,$-r.tli y' t, r.51s ! +.J5.ca!

MOV AI"lSIl ; AL q,t-lr Jl;:;l
INc sI ; Sc/ 

1'.,1."t* 
tt g-,r* dJ^.t c4q 6t 1st ,.!l;il

U.e-&-t.i-l', \. .rj*is"Clbenauts"rlri,63LHEADG1 Ctl 'J.,t 
\" .llj4 orb rob \Y-l .15-i.,:

clLrQ ..r-l ",-5-- 
*/ q HEADG2 r, HEADGI ,Strc--tr JG:l .ui.r-r .$C -L-r HEADG2 lU

AL e, HEADG1 ;l dLJ y' .r) ,:..! li- ,r1tg-r 6111 LoDsB ry -rrl.r; "Stuanrebyc" ,51L HEADG2

.rr5.rrlr; Je ."r I e-1.,;l HEADG2 c ! t .!-q MOV [DI],AL )p5 J.rjj,r, o:l;'.".1

ci:.r gjL oi!.2j-s : STOS

oJiiL r,;:i .Sd oJ4, +LiL 1:,51r-J.5j: L- +.l5:.ca! 4 -rrl.rEAX li AX.AL.:JU-y*STOS

.Ch L'Y .c.ili Al-t, 6- l, DI .rl..l ;.i'..e STOS .c.1.7 p-,; t c-tl-l .:.1b 2lri ES:DI .5tr.rLi t: el.-e
.>l: .rrl.g .Jbl5! ;:,-l;il ,51+..l5-9.r ,Slt b f ,o"I5

LODSB \9\.r!) o$-& )\ or\iu.\ \ \-Y Jt l

J! uL ," .l ozv tl.l:,. I L orb r-b ,r"r:1l.ri. ,51.11 REP r;J+ q STOS ;l .rLr o:ti,:-l iJt ri.
.+Sg 

'.J.i 
CX 2r l2 b6h.l5p ! tr+.J51 bc..,_L:l&i L...!.JIJ 6la L orlr ar,-b.5,.,.1:r5

: r.u.,r ;.- REP STOSB JrL. .t!.-:

TITLB A12LODST (COM) Use of LODSB st,ring operat.ion
.MODEL SMALL
. CODE
ORG 1OOH

TJEGIN: JMP SHORT A1OMAIN

fiEADcl DB , Cybernaut.s, ;Data it,emEHEADG2 DB 10 DUP(2OH)
i -----
AI.OyAIN PP.OC NEAR ;Main procedure

CLD ;Lefr to right
MOV CX,10
LEA SI,HEADGI ;Load address of HEADG1
LEA DI,HEMG2+9 ;Load addrees of HEADG2+9420: LODSB ;cet' character in AL.MOv tDIl,AlJ ; auore in HEADG2,
DEC DI ; rj.ghr. r,o left
LOOP A20 ;Ten characters?
MOV AX,4C00H ; yes, exiC
INT 2LH

AICMAIN ENDP
END tsEGIN



s,-J^'r. dtAJ$i.lS sJi*.| Ot/j, srit .-U.1'1 lAl
rcxz P30 ; r,l jucX ft ,-)rt

P20 : MOv IDIIAL ; +LiL 1: er- .g;L or.--!
INC/DEC DI ;,Jirtili u5-ljil
LoOP P20 ; J|t'; 3 cX ,:rK

P30 :

.JSs- lJrii HEADG1 2: r*,-r: 0 lJ Ut; ,9,1a)ZV20H .5;L +.5 cl,- \ Y-Y JS-: 1r STOSW 2..:-:
i-A''{ij I r "t5''-':,t;H, ifi ij; :,fi :,l*;lf it*;ff
\ . -y *": -[r- .,*-: J[, .s;L.,, oe;-t, Jl j:lr: :'il,i;,flitli r?';t'
.1-<; o.S:i p ur{.l Je.,l+t u&L;..-b q't"+t- t^si, I S.f Jr;. lr bFfrfSr5.,:-l

:.:-l la.rlt"cj ;,-l 63L \Y-0

.\ r-.ir L' S.f o.rl,u-l Y ^-;, )l _; 
j* oby .ji-r"--9 q-L .gl-r.1 a

o:Lir-l o!;;--: V tu;j-t'-1 oob 2r ,by ,>lla; lrFb[S o:rt tSlJ STOSW ;l B10PROC 1: a

MOV WORD PfR [VIDAREA+DII,AX I .t.r:,re .Ji-.61J DI ,.DEC.rr-, li S tSr-l

"Press +5y1tf I dytl 6lr; j)l:ra r5k;l t, d..r5.r, -L-r'; o.:l: cX* 2r PROMPT gU t ,.a,.o cf-- a
.:;j o:ti-l any key ..."

t, .-'t- ,Sl-t .S,g #-. -l+t o&L; ..:L q L ..t-! J,-p ,l).rl C1OPROMPT JlJ2 rd-"jbj 
"[..5l; 

t'1 .

,,o STOSW o:Lt-l L s $,-t.rrl.-.t AL 1.r PROMPT .11 ttL;.p r: ,F- 1., bFIJISLODSB 
.11 orler .l

.rjL..r olvt u;jl.-1aol; 1: AX 2l 11 isi c,; c : f lt6

.;,3J 1,,.1i. Jj-J : CMPS

tr ...r-i .*.r-lrD +f,iL f.., c.5rJ, .51 t ! @S:SI L oJ-l ,reJ-.;ril UIU c..^lJ, .51 .rtj:*. CMPS

b Y ..:.-L Sl-t, |&- rJ-r)(J.d.:"-ltl t- ,Llsl, DI J SI . CMDS .c.{- f',J q r:*rl: ..tsr, , :ti. @S:DI

,F-li "f-l 
.J:S,r. f.ib' l) ZF J CF . AF . OF . PF . SF g;Lg-,.x olJ-r .,5lcl5Jr,JlJ ti f .r.5,51y

..rS^-rti. It J* f l.: ,Sloit .iii Julj,./ CMPS .r,-i l*iUJCX r, Jrt &. J .:i #j REP s r+

TITLE Al2SfOsr (COM) use of sTOSw sr.rlng operation
. MODEL SI|IAIL
. CODE
ORG 1OOH

BEGIN: fiP SI{ORT AIoMAIN; ----------
HEADG1 DB ,Cybernauts, ;DaE.a it.en; ----------
A1oMAIN PROC NEAR ;Mairr procedure

CLD ;Lefr Lo righr
MOV AX,2020H ,.Move
MOV CX, 05 ; 5 blank 'rords
LEA DI ,I{EADCI ; CO }IEADGI
REP STOSW
MOV AX,4C00H ;End of processing
INT 21}I

AlOMAIN ENDP
END BEGIN

STOSW \9\.,:.:) irU., .| c$iu-\ \ \-t JSJ



\AV 6leJ.i1 (Jlt oJlr ,tllJJi

TITLE AI2DRVID (ExE) Direcc video diaplay
MODEL SII1ALL

VIDSEG SEGMENT AT OBAOOH
VIDAREA DB IOOOI{ DUP(?}
VIDSEG ENDS; ------------;-----'

DATA
PROMPT DA 'Preaa any key...

;Pagc 2 of video area

.STACK 54

. CODE
A1OMAIN PROC FAR

MOV A)(,@data
MOV DS,AX
MOV N(,VIDSEG
MOV ES,AX
ASSUME ES:VIDSEG
Mov N{,oFH
INT 1OH
PUSH AX
PUSH BX
MOV AI{,00H
MOV AI,, 03
INT lOI{
MOV N{,051{
MOV AL. O2H
INT 1OI{
CALL BIOPROC
CALL ClOPROMPT
CALL DlOINPT
MOV AlI,05H
POP BX
MOV AL, BI{
INT 1OI{
POP AJ(
MOV Ai{,00H
INT 1OH
MOV AX,4C00H
INT 2LH

;Addreeeability for
; daEa Eegment
; and for
,. video area

;Request geE
; and aave
i current node

,; and page
iRequeat aet
; mode 03, clear Ecreen

;RequeaB set
; page #02

iProcess dieplgy area
;Display uaer promPt
;Provide for input
i Reagore
,'original
;page nurnber

;ReEtore video
;mode (in AL)

;End of procesning

st.ore character & aEEribute in video area:
A:I OMAIN ENDP

i
B1OPROC PROC NE.AR

MOV AL.41H
MOV AH, OlH
MOV Dr,650

830; MOV CX,60
R,EP STOSW
INC A}I
INC AL
ADD DI,4O
CMP AL,51H
JNE B3O
RET

BlOPROC ENDP

;Character Eo display
; AElribute
;Start of displ.ay area
,characcera per row
iRepeat 60 times
iNexc aLtribuce
;Nexc charact.er
i IndenE for nexl row
,.Last character to dieplay?
; no, repeat.
i Year recurn

Move prompt to video area:

C1OPROMPT PROC NEAR
MOV AH, O3H
MOV CX,16
MOV Dr,3840
LEA SI, PROMPT

C20: LODSB
sTosw

;New aiEribuee in Ali
;characters t,o display
;LocaEion in display area
;Address of promp!
;chara:E.er into AL
;Store in display area

i.L-J FFd .J--U )\ cr\h-\ \ \ - ! .l)\ .F



s..f.! dlr*N1rg sf+dt gll r.r4!9..U,

LOOP C20
RET

C1OPROMPT ENDP
Accept input.:

D1OINPT PROC NEAR
MOV AIt, 10t{
INT 16I{
RET

DlOINPT ENDP
END AIOMAIII

6Jlt- a: a

66ld n: n

IAA

,. 15 Elmea
; Return

;Requecc keyboard
; inpur.

6Jt- J :J : rj, rrl',; Jj
.(r:-l ,:Je) dJt-U e : o

i&-j fi!4 .F-Ui )\ r$ju,,\ \ \-! u $i

rrlJi ASCtr itV ,tb ,6lt-,-V rSeJnre ;l+-t ctr.rr dgl 1V cl,- CMPS rf .rJr-y Lt

..t-l! 11.u.){g 6:.tr y-rti. 6;L 6oy .r.rlr; 6r* .-iti, 4 rrtJ-r ..:.y

JS- q ,i-.! 4 J[ rr .c,*b 1 16;l .-:U. .s-r-.f , ,[-i.'Joan' ; 'Jean' r.9:L r:.il :t -t-S ,:ol

^!rt*-. rJri*! 6Jt- lU Jr .i-t$i jl .JL .rr,-qr. c-b (6jt-) n L n , .U. ! ,:-.! t r-,.1;,

6-,r ; 
(-1',*, :",Htrfi.HI';!?::fJjtr;;,:

.r: 6.rL \y-t JS-, REPE CMPSB : .rlrr rf;4 .:--! 4 .-rii".rtF ett .Sa rrF rr.rU-p
rrLr ,5.1L S ,rss. r-1ti. HEADG? L.l) HEADG1. JU, ,-rJtl .Ji5.re orl;- .l CMPSB ;i d c,*l Jtl
nrt't 6!* DI .l:*l 00 g.ll- CX .!-l 6tr-l .1r .{L.1 r.l.rl r3r.Ll.t ,:.-lr .r 6ly CMPSB .,:*l y.:ti,
L- 6ll- J cp,u f?J..1 .r.:-l c,..t ,.llr g>.; .r:*l HEADG1+10 ,,1ri 6.1LSI .[IEADG2+10

.tz-l Jtt

;l .r* CMPSB .r$-r .':-l ,rit*, y.rti. d.rL S ,.saS1 r-1b HEADG3 t b HEADG2 jp Jl.t.

63L DI O9 ,5.1L CX .r:*l ,;*3 or; -Sti | 6JL.tj Lrl .. tit rn:; ; -q!-r. .ul; c+lr d.JJt .-,-U.

rrr3- 6.1t-t-: J c* -F f-,J J +.i..)b g-,.rt JIEADG2+1 ,-ri CI-SI JIEADG3+l ,,1ri
"t-lr.f

;Ss. Ji;.- BH ot .t r, ! 01 (rap i/tl- ,J.t .l- ,JlJ Lii) J J^rrl ,a,r;; t2 ,p L_ .Slt- Jlt J[.
.r!,.r-r ,5-&-,.6! DEBUG 3l Jl .tj$aBl elj l:1.rffi J Jrrc/ r1p ! r.lr; dJl-b lJ, JU

.+r .t*rl,; BX ;r ! 01@ JlJ.i. I.,>l r5l+l .r: .J-Li orli-, .l

6111 CMPSW :l ft .tSC ortiillL.,r I c.rli rd bo.rb u-li. 6traCMPSB jt JU J,-t : I qj
r*,-[i. .rl-J5lJ c^."; sl(L d.r;frr:11.ri.5 q lJ Ct( {! ..r;f .rU-l .rlr.r^.rr Ll5,5'. teo:l: r-1[i,
.-iU- f- L !ARNOLD JSAMUEL ..rt^jti.Jtj- e\-..5,t d.fu tr t c.rti CMPSW ,s.F,J
rS,.ri,gl7 .i./-lJli ..r5,r. +-.ti. RA t fl AS .rl.L.c dR t{ AS r-zE rSh .t-re-l5;J3l r--lir t: .d,l
o.:lr 6b.rJ-i e5ry .r-rlr; f 4JCMPSIV .ry .rrlr; r5;r5Lrr' r.1 ..r-!L ,;f.; JtJt SAMUEL

d,fu.-,.tr .*'j r Lro.rl.r .:;ly y-l 2r rf) ..u!U DQ 1,. DD . DW U o.r-! ul-y; ,:-! r.lj4 6r.r.e r,:ti.
(.t|4 cr.7i



lAt dkr.6J dilacrL, !,lll{*

gl-i, .i-t .* ; ;.rs : SCa{S

6lr-!f ;r L- .qlJ drl- .!-ti .i. ,.l t- ,Sh lJ 4f ,* SCAS d !6 r;l.r c.r;b CMPS t 't-;..:. SCaS

EA)( L.N(.AL.r!y*. L (BS:DI L..r-.!.t!Jr"D rLiL \}*.ij...r[-y-SCAS .!-L.j.,r ,.*4
f L 6lu5.er r.f!r I .Y lr.-ltggh.4 tr c+tr.rl1 bDI ol.J "SC"{S 

.c,1a flJ q'i-tll '.tiS.r. r-,.ti,

,?s.8c fili:; |JOF 5T , SF . PF . CF . AF csbl'-,;SCA.S .lglel; Jt.$ru. uirl5t ,ilil
.',*c rll+Ja r-f J* q r5lc!.r -f ,y r:.!ljtO( t J* s ri:#REPnn $r+ cl,- t{

,Jilt.da.l;l;:L.glljfrl'n dh J,-q r.bra ef--.;jq .r:-.1 +; .r s,.ll.l 6t-rrrp66111 .|-rlrSCdS
.r}!.rr-t+ Jl'.Et+

.r-t+ .{ SCASB c.,$-e lp .SC.,ll-*'r' .fa-f ;f (J.,t- ,Stl b HBADG1 r\ l-! .l<.i r.by

REPNB SCASB .r:-l ;rg r:JL y-l .1r .rt'i-.c ,t| ti'o CX U rlLi dJi- l-iE. b .rr:,r. ubl

jlJl .*t-s. r-sl,i.;a.;,1.1 : ,913,,:22t cl,-SCASB o*.t ,i-t-{IIEADG1 1'C}bernauts'r*1 ,ir.l
b P r-k f-,,1 rf .t-r.r9lg RBP SCASB.gt -l r-,'b1r..tr:Li oE:-l c;!..:-r ,S&41|1DEBUG

or.e;il ,i d ,lt.l c.fit .rl ,- DI) r.r -'l ci! ,*lrt05 ! DI j qL.,r.. d':ri505 L CX ob .trlr; r.rl-L;

.(e*l c.t-!

SCASW ..r- l.g,5!l5r{lr, ,.+ Jufrr 12i b.f Ur..al- 6rt- "a;* 
6lJ) AL c.r$ 2.r r.br,

Jtiul .5t 1 MOV t LODW )l Jl ,Js,r,,r:rt-q .t tr JJ* AX sti i-lJ q ,5 diiL Jr l.lJ !t- $rt- ,Jh

tre.-L SCASW .*t+i:t r3a .rrl.;AII Jr c{t{ ;.rjr jAL;r .}.tr i/Jl .r;Sortir-lAX .rLi r, r-l5r51

.8u, 2lS,u1r c'$-r rJ5re r-,-b .f.* ctS.tqll

TITLE AI2CMPST (CoM) Use of CMPS string operations
. MODEL S},TALL
. CODE
oRG 100H

BEGIN: JMP SHORT A1OMAIN; ----
HEADG1 DB ' CybertrauCg' r Dat.a it erna
}IEADG2 DB 'Cybernauts'
HEADG3 DB 10 DUP (' '); ----------
A1oMAIN PROC NEAR ;Main procedure

CLD ,L€ft to right
Mov CX,1o ;Initialize for 10 bytes
LEA DI,HEADG2
LE.A SI . HEADC1
REPE CMPSB ;ConPare llEADGl : llEADG2
JNE A20 ,. no! equal, bYPaae
Irlov 8H,01 ; equal, aet, BH

A20:
MOv Cx,10 llnit,ialize for 10 byces
LEA DI ,I{EADG3
tE,A SI, HE,ADG2
REPE CMPSB ;Compare I{EADG2 : tlEADG3
itE A30 ; equal, exil
MOv 8L,02 ; not, equal, set BL

430:
MOv N(,4C00H ;End of proceseing
INT 21H

A1OMAIN ENDP
END BEGIN

CMPS \S\dj irU..g j\ l:\iL\ \\-\ $.1



s/.t n gtbJlii.lt gr+J gtr.J 9 ,r.+fr rrtl;

TITLE A12SCAST (COM) Use of SCASB string opeiation
.MODEL SMALL
. CODE
ORG 1OOH

BEGIN: .lMP SHORT A1OMAIN; ----------
I{EADGI DB ,Cybcrnaut.a, ;Data irem; ----------
A1oMAIN PROC NEAR ;Main procedure

CLD ;Left Eo right,
trlov AL, , r'
MOv CX, 10 ,. Scan ttEADGl
IJEA DI,I{EADG1 i fot'r'
REPNE SCASB
iINE A2O ; If found,

. MOV AL,03 ,. store 03 in AL
hzo t

MOV N{,4Cr{
INT 2fH ;End of processing

AlOMAIN ENDP
END BEGIN

SCASB \s\€:) ir\+-' )\ rilir-\ \ 1-\ J*,

,*-#-V l.,ql.{ jlortrhrl: clEr
.l.r .,5-lr-.r 6Lrr5tl5.J[l,S!r..rdL; i;,.;il..gF-rF!6tr ls.rVt5lrlS4 .r.rlJn rr-l;5-
(') 4 ;rtr cstrr I.,TSTDATAy; Jlr.r+5.t! d.r.r. 4 ,tt, u;.a gh;t J.r- l;tjtr! ,.:^.)[s.uL

.Jl./ .-rb b .rtJ-r .rr.(1 .;lj'*' ..(1 c4i.1. 2TSCASB Jl .rlu. i/-;-(-t? lJ.-U 4 t .l llr ull+

.r|.i SCASB q Jl,r--Jaiir--f.t* Jl;.st {! rf .c.*tTSTDATA+5;.r c;hr,{ 63[-TSTDATA
fJ .,.-U -J5t$,*-f--V 6lt g^-..,"rri1Ol-f1 e, DI ;t .r:rls..u .rrt9 TSTDATA+6 ', o.lgit ! DI

.: tL.rr 
,erlri; fsfOafit JrJa

ll'

DATALEI.T EQU

TSTDATA DB

Bfr:

13

'Eilrr 'inningr'

cr.D ; c*! {, !r" Fl5Mov A!'r' ; ft$ 624:-.,a
MOv cTqDAf,ALEN ; rsmara Jrl'
LEA DLTSTDATA ; TSIDATA d/.rri
REPNE SCASB ;TSTDATA,5.[.4
JNE 820 ; fy't2ts;:ii.
Mov BYTE PrR [DI-1120H ; eL.ou [.i--F-t+..1,

rSlrrS.l .)bJr! gll ,s-j€ sr tsr ..lf.t
.I{OVSB JJI- +l5u*.,.; JSD t- St A sn.i. ! tl cft*rt )Jrt &.Jt..r..: c* drJt jL.r

rJ:-, +ti .t-ly.7. nd+ .r;t.u s3Lr ..1jtt'., S,l ,:'ltt y J:t'J1-tMOVSD U- MOVSW

Jr L- r..5tc".L I cP g,srl6r +IMOVS .uL;9ir 4 .th.r:5rrtl. .l .5lu.i1 c.rtJ-r ,glral2 ul,al
r.r-,!! o.r-! . ;Ur DB ;l*! r CIIAR2 J CIIAR1 Jt .JU. .f t r .t)Le o.;.-:r ll Jj' -r,rt-r e r;lt .glr-l5

REP MO14S CIIARI,CXIAR2

l

sPt



\q\ dl,t iJ., d:taoJlJ siil.tJt

g-6r lu .$s-,-t;uicHent ! +5.r,-Lr,*,-! *.syc;uicHanz ! q5.: '1.;l^-,-l.r JbclrlF

3DI ,gG.rLift ..r=5,rlnu.l PTRos;l:r,.n*jl ;-r;5o.2Lil c.r-<- -'V^,.L-r-L'.t-s.:,r,ojLl *5.:*l

: s ,s*--yJS J1;q b MOV 1.s: .sl3r.rr .+5,srljsrl.| CHAR2 J CHAR1 ,.J'i U 5 St

LEA DI,CHAR2

REP ffi"t t*iJffitro 
tDIl, DS:rsIl

.c--l o$ or.,-;i Lr,"l -,, o.."i g5! lU .r-l J t-i€ 
'*-t 

S ,is-t;,-l L l.r""br';l ,-rJ

-$q6t-s,-{
4 rlF Slt,.#\A +. .d.15ti o-! r.;- 'bl 

,S'-!;U, o.-[ &- ,rrc llJ;' 6lySTOS 1.2-t

.i- .r+lf.-* 4 ,-if .r.:50:1,"' 'l j7 ,>$: t b MOVS 1,p: J.'ly,t' 'c''-l o^lStl'- Jl ,:* 4SJ<l

l****l l****l l****l l***rl l****l .t:L:lf-ttfi6-&lL'1r'i.-L]t;
!; it Jd "t-li\ lr Fl.+Si-r !,*-!.rJ #.rlt.rb jF 6,6,2\K,,sFll-- 'i-r ,st- c

pArrERN DB ,,...-|' ",t'\T:i::.Fi -Lt "t*'L; ,s;r

DISAREA DB 42 DUP (?) ; gi-L; a3-t:

cLD ; t:-1.; +' t'-
MOV qn ;4.l5Y\
LBA DI,DISAREA 

'PSI,RATTERN ; I.Iq+

REP Movsw ; Lr;5!l5Jtir:t

JUtl DISAREA ;l .-.J5;J:r t lt e 
"P-) 

PATTERN ;l +.15;,J.elMOVSW .-Flr.r*' 'l5l g.r rr
.rr:.r" JLi.tl tt e ll ".l5 ifJ- J (*') o{J> .rt' J rnsc/

|**r*| |**nI

,*.1.** or.ol*

"trri 
,3 -PATTERN+ 6 ,.rri 631- SI c,l*, ; DISAREA+6 ,)/1si 6;sl-DI ot*-! rL.r--l 1r

n, DISAREA 1l o..tS;J;l JU:l ,t. ', .i b Fl 1S'y Jp t j^r .JU .l*tr"r - c'-'"4 ,; DISAREA

6 --i Jt r DISAREA+1O q DISAREA+4 . DISAREA+8 .-, DISAREA+2 r DISAREA+6

't-t-,1,511:y,TJDISAREA dt{ll b Ft '-r-yt.l "tS7 a;tl>t'

lr+**l lrttrl l*r**l l****l l**ul ... lt***l
tttt

PATTERN DISAREA+6 DISAREA+I2 DISARI]'A'+24

.r;1 ,,:-!l: J*-*,:-l ;(-Fr .+-t-rorlr'. 1t!.r1"r,,;.,l u.6l-f 6tl''su5GltcfuSsy-l .it $li,-l
,ulr .if1ly o.t:;S r:iL-1.: iilJ:. jl J+ +L"."ti)t -t-t Ll

)tJo attio 6JJ tub {:*.l jl'u&f : aoUf

rJ.r-o.:"ogFr rrr-iJLel t-qJlJr.SeeFlrF..tl st*fi '':ei f+U'Fl \Y-A.$ia'"bv

J D1ORGHT . C10SCAS . B10INPT ,SQJI-t.r s t S,f 
"r-r.r 

.;lri- lr ci3 ,Sb')S A1OMAIN 
'

.ts4;tt>r1 bEIOCLNM



s/.tn 6trJ341t5 s.t*dl OU.j, sal ..U.11

TITLE AI2RIGHT (EXE) Rtght, Ndjurt dllplayad DanAa
.I,IODEL SI,IALL
.STACK 6{
.DATA

NAIIEPAR LABBIT BylE ,NrnG ptr.ncter llr!HA)OIIrE]I DB 31 irr:cfrdrn tcngth - --
AcTilIJEN DB ? iNo. of chrii-cntcrcdIIAITEINP DB. 3IDUP(' ') irrM

tqY

PROUFT
NAr'EDIS
ROW

.386
AlOMAIN

A20looP:

490:

AlOMAIN

BlOINE|T

BlOINP?

DB
DB
DB
,CIDE

tNmQ?tr t9'
31 DUP(, ,), 13, 10, rg'
00

scan nanc for aaecrisk:

;lrtain proCCdurc
,Initi.lk.
i data acgrncnt

;Clcar rcrGcn
;SGt curror 0O,00

,Rcqucrt input of narnc
;No nanc? (indlcatcr cnd)
i ycr, cxlE
;Scan for a.Ecrish
,Found?
, ycl, b:4raaa
,Rlght adjuat narnc
,.Clcar narc

tBnd ot procctalng

;Dbplay prodr;lt

;Acccpl input

PROC PAR
l,tov N(,Odata
Irtov Ds,Ax
!'o1, ES,et(
MOV A:(, O60oH
CALIJ QloSCRstB DX,DX
CALL Q2oC(nS

CILL BIOINPf
TEST Aert{I.EN, OPPH:tz A90
CALIJ C1OSCAS
CMP A1, trt
iIE A2OI'OP
CALL D1ORGHT
CAIJL E1oc&ltl,l
i'uP A2OIOOP
t{ov AJ(, {COoH
IITT 2LH
ENDP

::::::-:::-ti:::'
PROC
!'ov Nl,09HI,EA DX, PROMPT
rln 21H
lov AH,OAH :_
IJEA DX,NAIIEPAR
MT, 21It
REI
ENDP

closcA.s PROC
CLD
MOv AL, rtrt{ov cx,30LEA DI,}'N{ETNP
RAntB sclsB.tE c20IXCV AI,,2oHC20: RET

closcAs EIIDP

Rtght rdju.c rnd dilphy nanc:

;hft to riEht
,Charactar for rcen
,gct 3o-bD/tc rcrn

;&tcrlrk found?
i oor cxlt
i yar, clcrr r ln AIr

rRlghg to lafr
rlngEh in CX for REp
;CalcufaBe rightnost
, tosition
r of input, namc

DIOROIIT PROC
stD
rov:zx o(,Aqn[LE!r
t EA SI,NAIjIEINP
ADD Sr,CX
DBC SI

t-t{i .r.i, \9!) t €d\.) i\ dt5 \ \ -N .i}\ F



\tr 6lrl!; t'trc.rlJ slll.ft

t"BA DI,NAIIIEDIS+3o tRighc poa'n of dieplay 'lane
REP MovSB ;Movc atring righc to Ieft
lrov DH, ROll
llOV DL, {8
CAIJJ Q20CURS iScC cursor
HOV All, O9ll
LEA DX,NAIIEDIS ;DiaPIaY name
INT 21H

D20:

CALL QloSCR
ItPv DH, ROtl
tlOV DL,00
CAIJIJ O2OC{IRS I

D90: RET
DIORGI|T ENDP

EIOELT{U PROC

Clcar nane:

CIJD
MOV A)(,2020I{
MOV CX,15
IJEA DI ,NN{EDIS
REP STOSW
RET

E1OCIJNM EIIDP

Q1oSeR PROC

Scroll screen:

MOv N(,0601H i Yea,

,Boc,t,on of screen?
i llO,
; incrcmcnt row

; 3c!o11 and
i set curaor

,'teft Co righE

;Clear 15 words

,A)( set on entty
;color at,E,ribuEe

Cl,lP ROW,20
i'AE D2O
INC ROTI
dn{P D90

MOV BH,3O
MOV CX,00
MOV DX,18{FH
rNT 1OH
RET

Q1OSCR ENDP

o2ocuRs PRoc

Sets curaor rotr/coI:

,Dx Eet on entry
MOV Nt,02H

iffi lti"*
RET

Q2OCURS EITDP
END A1OMAIN

t r.i .'.i'{ 19!) t c-,\) i\ Cir:t \ \ - tr -, J*,

.,F-t J .ii, 6)lr r, t+i rlU; J 6r5bl5f . fl.r- ,r"Ll iri/-il B10INPT .
.r* ci- 63b 6trJ -rr.-ir.* g.tt J lU .F.q ,5lr1SC'{SB ;IC1NCAS .

.l gl *'L .:* y't115 ur.l- 6116trJ Pl)\,:-J.rr ACTNLEN J:J, jl .rt;' 'lDl0RGlfT .
i Jj jSJ a C-fi-t JJ ,.&.Jrts. f-.15 e-12.11 ! c.t-.) rll; lb rr MOVSB

Willie Mrp
Mictey Mmdc

Fnnt Robilrcn

..t5,r, o:U.r-l d5.r-i r 6:.11.1 rgti J:t',5\ 6ly STOSW ;l E10CLNM .



c".>n giLorJfi.tJ sJ.tel Obj J s..igj c.U.1'1 \ qf

gJ:lto15:j

"rnr 
1l.ri." l, ES .:L: .EXE utir, +5:,-l ;l SCAS J CMPS . STOS , MOVS .gl,u-:1 .gb,.*il ,5ly a

.r+S J-L .lL=Jl .:-l .r-;
.r;5orl-a:-l .glr-1.5 j: [- 4.l5. c.-L 61lKi.: ,JlJ D t- W .B s-- )l qg,llu)1.51r.1_*: .5111 o

(SID) r5',- t- c-1., C \- d! (CLD) ri, :.!-L; ,_ra:;[i." l2 ,:a1 fr-t,-])l+ jl+ ,rr" ,:*- dlJ a

'u'-= a, C,tl., ,51r,

&L- t, SI J DI 6turt*.c MOVS .Jt- ,S!.i .+.L; ,r,.r-r Lro, f, SI J DI ,St^ol+ ,r.s: 1tri., .
.t_t-,_* J-L-: lJ DI 3 SI 6Las.5J.-o CMP 45.JL 1s rt j-|ua

.J.i* .r", llri, .Lr6la^15 jr ! uot lf.bqq -lt.; i)J* ,lJ'i ,)')lty r>a> REP .9ty l, CX .r[t o

L (REPE U- rirrNn; c,tr": RBP .11 j r5 o:$'-.t STOS r MOVS I REp 1r 'Jr* oiltrr 6t, .
.-[L] o:laL-l SCAS J CMPS

.s-k.f .f-$*t: syA a--G, 6;LI561-TcaLSCASW J CMPSW o

.COTITLE 
f 

{J ! rl.j .<,- fl ,JU, 6l-tt.ttJCjtti rlj r:*.! c* .:,-L 1l ,-1:i rr-.2 a, r:-! ,1,-11:y o

.gly Ll .c--l corITLE+9 3 LEA 1s *f jr u,.J:i lac--L ,s7;l>1 6;lr;,r i- .r.iq a;-:b J.e-t g"-! \ "
J COTITLE+9 o-r .tk ., L-rt-r 6r^*1 .:,t l* lJj -r..iq COTITLE+8 ,r.,rri -r.-! .r1*l5 r.irt:,

.c.*il: .trlr; b COTITLB+8

,-*l
lt t) tsl_y tSLo.rQ ,>-l L;r" DS:SI L ES:DI ,gl-r.rLi t l-r:url"r 6 $e gt el,*-t.rt$-c .\ y-\

(\ J;lLr) LODS (C) (Y : \ r./*p) MOVS (v) (Y .r \ Jj/.e) CMPS (*iJl) | JnS oe*4
(V) !+5.r 6l-,'* t, ,p3 ..:Li: :l.t ; crK- t.;tt) .xs.r, orl-c.:-l REP ;l I 6la:,J,2.:$"-c 6ly .\ Y-Y

9+f,"r ft!r' .* o c-12 )l eltl-t ,-)';l;" a:t3.7

(y' : LODSB (*,) &IOVSB (-Jl) .c-l ,$ ua;:. REP .r.* ! ! y-j olr.,*-: J:l* ,J.ai J,l .\ Y-f
.r;5rf;:..rt^Su..y|:ra uj- ! J:t- .t5gl.t5g,5ly STOSB

l.; ES .:t-.i (V) .+5 
"1,_,r+ 

.EXE +U a, .COM ;l 11 u!r, (-ill) : q5,r"-1, rt, l, \ y-I JK., a-"by .\ y-y

JUtl .-^- r- c*! jl dKi,-J 4-.i r=ar r.ia,- lJ MOVSW J MOVSB .rLL",e (y' r5,r,r: 2[i"
.+5.t.:, o:l: c;Jl* J to.rF .rL-.,g- n, -9 r;50.:li:-l laJ|JJ A6e,,SI1DBBUG 1l .rr:,r,

REPNESCASB(.-,)REPECOMPSB(-;Jl)f"ri;Ss. €"u.\,-J:--; a<i)c,l),L,t;l ,51 ,a .\y-0

: J*5 .,--.;,JS l: 4-rV,5la*i1 rr$-r (:) ...(*iJt) 6Lrr:*i gt-r: .l #L; o:l.o:. ,l y-; orl,r , r:-rk ;l .\ Y-i
DESCRIP DB 'Data Tech Advisors'

oLTTAREA DB 18DUP C )
.+5J"- e-! ot*r jIOUTARBA C bDESCRIP (-iJl

.$Jr- r-2 e, r:*!;l OUTARBA 4, b DESCRIP (.r
.-!-ns 1l-/AX 1.r ! DESCRIP ;l ,i.:; 61 *-! (C

.+-Ld oJ+! OUTAREA+10.,: lAX (r

.(:3a -url.;;; ,53L- jr ,,-l) r*5 e-"-$, OUTAREA I L DESCRIP (,i

.+-Lr ,Ji:! BH q lr .ri "r*: t.r- f t : ,tS e--.dt-U tSlJtt i,J.rl J:rL- gh b DESCRIP (r



\qA 6ldL8J dl$o.ll.l cijl.it

.Fb15 c.; .J-- -niL e, 'na' ;;rL- ,gty t1 HEADG1 ..rt l^.c 4.f q $.r--;rj! ! \ Y-V a-br, .\ Y-V

;L-  SJJtjLa cr:-l or".!.1 .r^l} d"JS,Ji J:.iL'na' ,S t;Lu" dd.LHEADGT "*.ti.r:5,F-q
;J:l r! .9.: SCASW 

.,11 
o:lc-l (uJl) ..r;;,. r ;i? J,f- J* .1, -1, .lqhelrnlaults/ .:-l ori orl:

1l o:ti.:-l ! (:)..r3*:,r" jGi HEADG1+1 jl SCASW ;a..Jr J t-r-ejtti HEADG1 ;l CASW

.a .-,:rt-,S!r.li;l .r+,:".! u,-G,'n' 4 #rli I JSCASB

tr rl*i ,r-l MOVSB 1l o:l-0.:.-l Lt .+;5d-,,, C9CDCDCD BB .r.0.:1li 1[i, 63L 
"*tl 

0 rl* c<,- .\ Y-A

.r+, F-LJ lt +3 -t.r-5,-#,-+-lr \ " . n -b ei- .1: +4rr Y '



tf u"+\

*trsgc 6bocfc,Jjtsr, : t gt t*o

g;Jr3r 4;Lo:l: p=d -l :to ,ry--* e g.a crL.l r r.e .53L : -ira

ao.tel

,r2l: y 1: ASCII I .r,-3:j: a),., ,_1,-+' .F ti ! uob .:lor3-; t t
lJ.r5 .-J,..,'i".tSJJfuci-cgp: jt-l (.:dl**).rrro, lU.,, l.r.r!-l*+5,*tl: clsl-oL^-fI
p;L- ,80386 #t tSt -ft:l:ri 1.r .r11 \2 6ls.rL! s.:JJtu ...rir, o31o .ra:.r, phjl .5s .gL. 1: ti.i

..u: ralr; 31a y-tL 6l-r |fV,JbthiJ
: r.! rAlJt 4.t ,F 6,_l .ss aS;ly;-:

-b 1,"_'t'1 g* ADC

e- ADD
.--l5.,,-:li.[ !i CBW

.*l5Jt+" r 6la-Kj:.[rri CDQ

,5lalSjr 4,4^15"|1J+ CWD

+llL- a-y,51*-15.9: tu 4^15J,-Ja CWDE

c^!)\e 614,5;;';fi;;,
6! - Jl'u"yr 6s.t-c ,gblJti LFJ .J:ry, d3J, - oL )s.t I tg*:|.r,.; ,J[" 6)1 6s* gt^.rt+ 

"iy- ,l.r:,1r gL".rt+ -6, ,.r*":! ,ra" !. ri.:, ,:U, 6jl- c-l JS- - 6,19 :ltcl.l ..rlz ;i jlj ,JJlfu{ Jtl
.:-*r-l et + -:i.-. - .g :Ic 1l-tir ; crl.U.1l5 n, ,1;l:r,.Jb. ,Sll

t00Y0 tir.i5l.t- slr;,r" dd \t .rU 4 rr:-l o.rl:,:* .br:rr, o--l l; rr:*j,c tJj{ 6[aorb.gly

4;.9L Slr;.r, r.iSl.t- .rLi . r:*l s:-)i-c .:..i 4 Ltr? c."* c-1 .,lJ u.;l: c.-).r 6Lro:l: 6)r..:rK ,lS,
.[,U c.-\r cj:rr ; lb r:-)t-c 6bo:1.: rr..r dJtl,'SUB J ADD .:!..i> .4t l5 4-j Ll .r-iL +YYVIV

.:u-rr.rr fl+l lJ &Jr,.l g.t laii J Jr-+

11.u").c a.*i,' IDIV

,l-u")G 9.p IMUL

r:-)le..l;+./.t.e MUL

;:tf ,rit- NEG

,-et\ a-r sBB

,,.:o SUB



t lv scrJrJ dit^oJlJ djlJJ'i

o.l-.-l o:lr dLij JIJ:"ye gr : c.-}-c dJ+ e 3 6t-tb L r-!rr"r" rll-.lj ! .-,,-3:X.: .:J-e .9: ge Jj JU,

e{l-;: rJ:i..-s Yf 1 bq41 ..:-)\-e tJ-9{ i5Laorl': g;1.,;1 ,c-l r-^? ri4J;r \ .:ry \ g:L ,r1)L r.r .c'*.'l

r5; f-t l, *1.i; J il-r- ftJ Cj- .S"f r.ll* tt -V,lo-* ,tl.rs.)\-c 61-so.:lr.5ly

3 ;1.: ,.:-){r 6lsorl: 6lt ea urJiJ) 4++ .Jll" ,,-l 2.:

,l-l-rr -rl-.j .1,- 1: l"r.:=- .Ll ..:*l trl-.51 ,:-")ir cl3-t"

1r Gc,"" ..!L 2.r ,-u:5.," dl*t ! Y0 \ ,ra.: .;lJi. ,:-)ir
y .l:Su- dq-.i lJ -0 Lj,al-^r Jl.ti. .)l: c-yr 4i c5--

J;5;- ai o& t +lJ+ Ll *st;ldl-r^ sy'+ -r- J"i ci-.r[-j:-",ail3

iltr-tt .-Jt e,
1'-,; ..r.i[ .f-- c-ir -4 fl .t-t'l .rE f,rl 4.r (1 t- 0) tt 6; .->t" c,* oL:.-t- .rt*t-o .K,-

J^ f t &" y-j JE" .c.-l -r.*"b 4att rnr A *-yo rJjJ, 6bo:l: :t Jd ft &- dt .t$,r,1 .<,- ,rb:

s-)\g r.t.t* ,t.u")\r
!.CJU) !.,i-ala) .tofo) 0F CF

11111001 ?,49 -1

+00000010 +2 +2
11111011L51500

c-)U t-r3q ,|.u")U
!-c-JrJtr (J.alai (-'.al-a) 0F cF

11111100 252 -4

+00000101 +5 +5
(rtT666b66T7Fl301

.:-)\p cl-9+ ,lu")/.r
rt-JJJ) ,J-oIo, ,.,.otoj 0F cF

01111001 127 +127
+00001011 +11 +11

10000100 132 -124 I 0

.:-)tp rl;+ ,|.u")lc
rt-J5JJ ,J^Io) .-,.oIoJ 0F cF

01111001 t27 +727
+00001011 +11 +11--m666'idb Bz -n4 r o

['label :] I ADD/SUB I reg'ister,register

['label:] | ADD/SUB I memory,register

[1abe] :] | AtD/SUB I reg'ister,memory

ilabe'l :l I ADD/SUB I register,'immediate

['label:] | ADDISUB I memory,immediate

,.*"1"i .:-)\r cJjJ, 6bo:l: 6.lt.r .rl*Le .15,r" rQ,1l

cr!L-" a<.lL 2: eo:l: + -tl ASf f;d1 l;1 .r-t
.c.-l *:- e-l 11.: c*Y.r 6Lrg5l5 6r, t

.:>L.L.i.-* 4:iJJ+ .f;1 .2s 6lybLa.c-*l ;*
-*v t_t-,*.1 ,rh 6Lr-,ri 6J) t suB I . ADD

a.!r!L- .rt*L--t .rr!..:-r: J-: rUt- .t;rljSu-
jl o:ti.:-l \ r) JU.-.c**+ jl-,4Lil- t 

t

RAINFILL l- t) CURRAIN I r l1 AX c.,l I

.i!.1-, il-p
t: i'15 ot, -b t', e r:u)\.e .:* C ,rlE pt ^5 

l5rr 6- ,-t., lt r-.ts- ,'-,J it*L. .r!Lr 'i
g['so:l: 6il J J)r-.i,- ,51 .-r-or C .elf ,rb t', .51. s9:.1.13 Jd it r_ftJ lJe .:1j.r 1: L- ur.iL

I J)J- 6- tt:l c,-l ,.:^L r*.ij cri: 3 tl: c-)i-e

4 ,lc.1l *- e< ti ..lj JL, (g,ll: .l)1" o!. 
'SJ)

: r.i ral3- y'1r-

e J il-r' 1'-'J e '-*l J(- g* .rtJ-r cf--.1r

g-l-.i 
-l.i; frt .&-r Jk z: .sl c<,- .s$j t'.r f-..1

o5l,: ci-J-p 3 or-i c-)\.e d3J, o:l: o$"-c rl,.t-: r*:-l:
or--l .r"-! r rz)G -t-* +..r:5,r, ,,rr; l, llr c.-)b
a.iJl: .r5rr+ 61Ki-.r o-Nr, oS C:lls'l $ri )l ,-s.r

..r::5 u,:.1lsra J 4r* ai t -tbl.rlj; +:lr

rl--P s gz
ADD J SUB .91-r, -lJJU.J.:-r:,rr alajl !,rrj:3r l5lro:|.: o:L;ri; -l g"a SUB J ADD o!3;-:



e$.n dilrt34flS sltdt OU.Jrs4r!9.-U14

CURRAIN DW IB ; C'IIRRAIN , ;Ud 'J:ts' e'+

ItA

RAIMALL DW E ; RAIMAIT. ;UT'

MOv AXCLTRRAIN ; A)( o CI'RRAIN Jli:;l
ADD AXRANFALL AJ(; I{RAII{FAI.tr, c.?
Mov RAINFALL ;RAIMALL qAx JU:il

.-r 'irf c,rJS- tr .f ,r-.f dltr Y J-<. J<- q .f. dJJJr rJr 4.$ ob Ci.at \ J.ni1r d21lr;Lr

prtl uJ5.r c+ir.lrb .ri;by 6lySUB e,ADD jl.3lrJLL \f-l JS-! .t-.-},t J-[- .i-lr g.+ I lr,:^.r

o:tir:-l ..rl-5 d.,jby .JlJ SUB jl CIOSNB Jljl 3 br:,-! ,);l:a 6lt2ADD ;lB1OADD Jljl .rjL.r.

TI?LE

BBGTN:

BYTEl
BYTE2
BYTE3
woRDl
WORD2
WORD3

AlOMAIN

BlOADD

BlOADD

i
cl0gttB

e10gt B

A13ADD (CO}i)ADD and SUB operatlons
.MODEI, S!,IAI,I,
.CODE
ORG 1OOH
.ilP SIIORT A1OMAIN

rData it,ema

PROC NE,AR
CAIJJ B1OADD
CAIJJ CIOST'B
MOv A)(,4C00H
MT 21H
EIIDP

Exanplcs of ADD bytes:

DB 6tIH
DB '!OHDB 15H
Drf {000H
Dvr 2000H
DW 1000H

AlOMAIN ;Main procedure:
rCall ADD routlne
;Call SUB toutine
rEnd processing

PROC
MOV AL,ByrEl
HOV BL,BYTE2
ADD AIJ, BIJ
AI)D AI,,BNE3
ADD BYTE1,BI,
ADD BIj,loH
ADD BITEI,25H
RET
ENDP

PROCtitov Ar(,woRDllrov Bx,woRD2sttB Ax,Bx
suB A:(,woRD3
suB tfoRDl,Bx
suB 8x,1000H
suB woRDl,255H
nBr
EIIDP
EIID BEGIN

r Reglster- to-register
tMcrnory-Eo-regl.ster
r Reglster-to-menory
,. ImredLatc - to- rcgister
; f nunediaEe - to-tncmot?

::::!*:-::_:T-::::'

; Rcglacer- f rom- rcgl.stcr
i uGnor1r- f rom- rcaL atcr
t ReglBtcr-from-nenbry
, Imncdirlc- f ron-rcgiaEcr
, lrluncdlrtc - f rom-nrtlbry

$UB 5ADD r\**\0u\r-\ Jt!

.&Ss.

J)P
Lil 6|r2.4i{ .i- "<+t+i;f ;b ,;-)b 6tr.rb ,5,2L2,.*..rr}lr }-.r:- .rrtt ,.rtn-|r. cr$.e.p
.<,. *} 3l ,;elr;jq-lx€r[l.eci_rr-l .J-!fr_lj(+\TVb-\Yl;l)obca1 VJt:.)lec4,,f-.



\11 (Jr! JJJ gil$oJlJ rj,ijlJJJ

.rtt^: rl ;t ?B C-b a5'- r5,r";:h; r.ti.:*rt jt aSAL oL,'J, C:- F s $.ljlh-' .r,:\ .i- e.S

ADD AI.20H.rli lJ-l t) t1;t J r-lt 60H .gyl- AL -St ,iU.6! .*:L a;:l:

c*)G 3 J)r- l<t.:l*L"-o Ll .gtl.: c-& p* lGrl L u.:-& 1[i" 3: (3 st .ttJry +JtAL 1:80FI

.e-l -\YA J.rl- \YL c;la= rc*l ,r,ii tl6 4 ,10000000 d-J)J) L- ,80H Jhi" J-; .JSs" .(,- l)

o:b dl-ji q .r:+ 1.: +51;Jt:Lr ,J,lJ AX .rt.i 1r.r,-! rSc--t ,53rSCl- ,JIJAL oF ^S,-* 
li.!-l J<.:-"

. :l.!u 0!

sS 6.1) y-)b .Lz.'t

..1-:J c-1rL .l-L ,J, :ta.-l *.- AL .1: 60H rlJ.i" [ 20H a* a5 g:+r ."rJj .;-.1 1,

;l ! c.-)\c .r* ,Jf t il ,rL (,.-l5f .::tr 
"1,-+) 

CBW 1;i,r s.:-l AX jl o:ti.il ,J"KC- .s: ,y4. J- J2

:3J-"AX.1l o:l-i;-l c,CBW^5*{n-r ut.slKu.lL=l lrlJJ""ISAX Jr5./ rfii.AH,,(1 t-0)llAL

.t=" .S,t !jAX 1r 110060H eSu:,r, r*;AH qAL jl t1(0) c-XTCBW .,J-,+ Jb".1: .c.-l o.t--i

+\Y,,r L- 0080H ::.9*"r" "t!3,AX 2.: rir.;: nni j:2J'ua g"- (AL.j)AX L: lJ20H JU"

s#,
CBW AH ; .,1: AL cs)\-e ;;3 oo iO

ADD AX20H ; AX + rt:r5+iL;l 00 80

oa f | ,)in.-:11-u ,_r.ri ,:*ip L- t-s:- M J, e- Ll r:11: lJ -lg "rl1 
f gs& a^; rlkr . JU" a,-l

:jrru +YYVIV L- -f YViV -p-rU" I ,* M Jl :11.: o:l: c.r,, '\ 0 3 ,:*)\p .:* 4 ,-str M J) J*15 4-15 ei-

.J.J i
JE

bqgla-lf -e: J Ot-K L .

c-)\r e1 bt-F,6:61,.^.153s +,.;1.: e-).eJ[i" 4-l5Li- \61, (,.-15 1.*lJJp-rj)CWD 1;-r
: .:-l or.-X .r.,,;i 

"lL:, 
.i- t".!-l )5 )-*L/ o:L:-l DX 1: AX

MOV AX,WORDI ; AX a, *^l5JU;l
CWD ; DX:AX + a-"J5 n^-3;

uSL 6l^)3 j.: a:.,11.: c.ui.r 4-15e(1 *i-6\t(l-L j80386 6lt ,51+.153: ,, ,. lSJB-t;) CWDE;,.;:
: ,:-l or..l o:.,111 Jb" .i- l+!-l )5 .ttJcl .:lr.:-l EAX 1r AX .:-)U c-4 cl:rS

MOV AXWORD1 ; AX ,, a-"15J[.:;l

CWDE ; EAX,r, uJ5+-.3,-

-,k-t o-r rl-r:"),--r .510.^J5 j: au! 6li (.t".rL;80386 ,51y.,51+^511q ,, 6lo-.53:.[r:) CDQ 2g-,
I c-l or-i orrji .'.1U, .i- t*l -t; .trJC o:G.il EDX o, EAX .:-)\o c.* ct:r5.'rJ L .91"..15

MOV EAXDBWORD EAX; a,6la--153: JLirl
CDQ ; EDX:EAX a, ,5la^lSxs a-3;

gld"K3r JJllil .f Urt-n
c.*-J ^-. \r;:;>.;.: .:u5;jl^;; a-5.f,- .:+rt jl ,'*l drS-* 3;y.6tto y-.:G, .,r.J,-.: *tr:bb
.c*l ,.;5* 4^l5J d"JS- .--! :-*'j 13la--l5r+ rrL,-l.* 2: gU otyse.i- .r.:l.i .t*il:jb +-l5g4.tq



,t/.rn giL6t,i+rls sJ.t*l ot{i J s'Aii .-tj.ilJ Y,,

.F-r+.fF- q!:---.'j o)ta 41b',r*i -CJ,,t 6-rrc.11^15.:l.j;*.1Sty t*..)*-l *5.r,-.,1b:! r,

,,-jo:L .3401H r-! .t rlr; .0134H )& gq,! . Jl:, .51r, ."r.5,r,

: S.f o.;3! J gq ! 6le--15-e: y-sli. y-; Jb" .c.*l DD .51uJ53.: "(,- i-.;p ,r-r.r
DBWORD1 DD O723BC62H

DBWORD2 DD OO12553AH

DBWORD3 DD O

; 6,lo-JS j: ity
;

;

MOV EAX.DBWORDI ;.1 C*
ADD EAXDBWORD2 ; o-'\
MOV DBWORD3,EAX ;6lo--153:

Fr Gl-:'. L,.l .Ju,ss" !:;r. (a^Lt3).r.-r(- c+1.: *y'i ! or-i !a-F 13lro:l: $ti l* q;**l
J"-! ,!i .i,-F J+ Jl:" 1: *SDBWORD1 ,51r,.$3,- i-r'J r-5y-:L" Jtra \ c--l ;5- l-ro:l: uGryll5

.+5..o-F r-fu *'Jl t J:.,:l+" l1 .:,1-J5

3$ :Hli"
j: o1*-l* 6\ oS ,l5.r 

"F-rt 
162,8C123011 Jfu C ./,5- .::! ?fj t L -q-,L' .r-l r.fl .r-y

cc-*l gV j o:L 
"rJ3l 

,,5,p5r,-.r.1 lt lrb C-l Gst J .>q.-t* fh=l "i:., 
J, +il1 .c.-l g.*,L 61,"-15

'r-!"f t rf t'o J J'r'Je,-r"3: *{l- 1:

WORD2A) lJ) c,i- .<,- t(WORDIB J WORDIA) 4^t5c..i- 3: g*B1ODWD JlJr ,\f-Y 
"fii.,1:

.>U--, c.4i- 1r Ju5,r: oa;:. b (WORD3B J WORD3A) (t- + 1.: ili or";! J (WORD2B J

0723 BC62H +JJl Jlra, :J-j J':jL ' r5"" e? ft ! ! -'l'b
0012 s.53AH c-
0136 1lecH J€L

JBC6Z0723 .5't +f L/-S* Js x19.-.:IJSL y-:G" o-[y ,+liiL.;r ,-f _6* *-:tr *--j #, t
.siL - o.;! * ,,..K* -"-!:9'j a n.leiL.1: !,gla.-l5-9:y-:li" y-l A*l .r-t-55340012reJ_L-

WORD1A J WORD1B : 628C2301
WORD2A J WORD2B : 3A55 1200

.ril.r g.r ,PV : (+-'.r*-! u:+) r5,r, C.+AXIrWORD1A t bWORDzA l.tilB1ODWD Jl3,

s >sl6€ AX 1.: 3 ({jJ iLt d:+) rS,r" g"a WORD1B L b WORDZB ,)-l-.rjLc4J+;i WORD3A

+-tn Jl.- .')U,t oJ+i WORD3B.;.r l1 f J-V ,r-.'-ir.+ -h t i l, # g- jl,rla; i"rr,tJl
!lr.r.; r:* c,Ll53.y-5* t,AX gt-lql.:ADD J MOV.rlLr';jl .r=5crtl.rVf ! tt.r[L"

WORD1A: BC62H

WORD2A : + 553AI{

Cl+ (1)1lecH (t-*,goJ#!woRD3Al:eol1)

's"r C= r^

J^ f." J ra)1./ e ,)r t't ..u5"t j.rlc- AX sl+ c+rL ;l WORD2A J WORD1A 9.+' br
(,JiJ f-rJ l-, g"-) ADC .;t ADD ,Jli-.t sJ; dr,-l .,1: Ll uJ5,r" C= lJ ,''*. 4^lJ Jl5 u."- ..:j-.lrr" ci-

g- -t"L- o, o:b c(,- .!iL oJ,J .f,. >$ CF p-,.1 ft s tSg C"- ! J[i" 3.: ADC 11i-: .J5.rr orl;' .l

: {Fl.r



l.l (,atFtd gil..d,i gtJitt

TITI,E A13DBADD (C!fi) Mdtng doublcrordr
.I.ODEL Sl,lALIr
.CIDE
oRg 10oH

BEGIN: illtlP SHORT Al0t'AfN
t ----------
llORDlA Uf OBC62H ,Dtt. ltcDr
$oRDlB DW 012!H
woRD2A Dlt 553Nt
woRD2B DW 0012H
WORD3A DIf ?
}IORD3B Dfl ?
i ----------
A1OTAIN PROC NBAR lllal,n proccdurc

;Crll 1rt ADDCA.IL Bl0DtlD ;Crll 1rt ADD
CAIJJ C10DI{D ;Call 2nd ADD
llov N(,{C00H ;End proccaalng
IITT 21H

A1OMAIN ENDP

B1ODTID PROC

B1ODWD EIIDP

t
c1oDwD PROC

ExanSrlc of ADD doublcrords:

Gcncralizcd add opcretion:

MOV N(,I|ORDIA ;Add lcftnolt rord
ADD N(,IIORD2A
tlOV lfORD3A,Ar(
IloV AX,IIORDIB ;Add rlghtrc.C rord
ADC A:(,TORD2B ; wlth carty
uov tfoRD3B,N(
RET

LEA SI,WORDLA ,IrcfEnost rcrd
LEA DI,IIORD2A ;Lcftrpot rcrd
LEA BX,IIORD3A ,Lcftno3t rord of .un

MOV A:(, [SI] ;Move rcrd to Al(
Nrc N(, tDIl ;Add with c.rty to Al(
MOv [BXl,Ar( ,Storc sord

cLc
MOV CX,02

rClcar carry flrg
,Sct lootr count

,tdjust addrcaacr for
, ncxt rord to rlgbt

,RGIrcrt, for ncxt rord

INC SI
INC SI
INC DI
INC DI
INC BX
INC BX
IX'OP C20
RET

C1ODIID ENDP
EIID BEGIN

g\d6rq.1r\ir e? \t-l Jt^!

WORD.IB fl238
WORI'IB (trI2H
Plrr crnt + lB
C1q mG (ri!r' r.rpi390rE.fii r,woRI)3B;r)

9C11H d.fu .- rq Jhi, JAX sli t lr 0136 JrL #ti e.gl r .lx,9rl* .4 nfnUG.it uti:-t t1

.+i*WORDXIB;r !3901H ; WORD3A1l.l
r.trrre .sbl b J* J lr .lrb g.a q 4lg-r Cl0D\[tD ;rrr- tls2 t44 I f-Y .f5j ;r .t.,-l.b
qlr ,tlrcrlo, sL BX; DI 3SI .;l Jl1; .s J of g.r p. ! .rrr l.i rf ! ;t-l5cjq r.lLr $:,-lp r7 Jl



s..*t gitiJgt++.tt slidt drtij, {rrii.-U} Y.Y

6111l; ely;-: r.iL JL 4 ,Jl.l.r ,..--l lSe orL,' .l WORD3A J WORD2A . WORD1A ,re.r-1:i.glr,

C- e tr tt .* e* cl5;r dL 6JJl - ttr ;r ,:JL ir,l .1: Jrrre ft+l J'J3j C.r J,-tt I 61rJ5 Ei t
.:-! ,.i -. .rt-lSr*;lr1 ,91t1 iL g9S: J*.Jlf,. C.- g^ t* tt.:-tl "-. 'uJ53r +iL ;;..1r S S,l

;Ff .rti -P t5l:tl-t.;r$-r y.l INC .;,.:-,r J, .*lid ,:11;il r.r.c I 4X .l DI . SI ,S[^crl..! d',iri r..-l
(# J .u{'/ .5\ lJ .rliJ C-,J ADD rcg 102 gtt t2)ut or[i:-l ADD rSQr Job y.l r, INC .,rr)s.

.:llslL'.,l.i: f-,rtJINC r(Jl- 2t,nf4 r:-2:b:lrr !-r
Jr g-,J btr, jLo 6lJ (JJ clrf .f!) CLC 11-: & f-:F 1r 'r.lb :1>jADC gr- 2.eir: ,4 Jen r.iL.1r

.c.*-l $ Jtl +r+ irL^ .r-.!Lu.AX . WORD3B J WORD3ATT +56lqp.r.,1b.rJb +iL 6l.r;,l

C,q {! e5;L5.rl.r-'q b CX (Y).q5.+F F-ri. r.rto,'t - 5 .rUfStl).,r-r.r Ul lr -,lS,gl.rr

.rJ.rjlr; ,:*! r, \fi jl b .-rl-J5(y; J +-t-: ,r.lr.;l.ti, s/
t-., I;ADC bl;6 ;ela..e-l Q?J p-' tr &f) SBB , ADC JrL-;1ir.,51+.J5q ,r# 6!.t

.ri c,i-6-t clODwD Jr;J.,r sBB

.,..:-l o.r-l or.l.1iSBB J ADC .rl5,-JU l+!.1 Jr

s:.f .r..rt+, ,5lerl53: r:.iq ir d..r;5g.+ .o.l5.r:; g.- .f.l-,.jl ortrl'l t; tr tr,5tr..l5ttra -t*l-r.,r

.J,gLJ cr[:-l ;; EA)( .rL:,' jl .r -tJ

[labe'l :] I ADC/SBB I register, register

['label:] | ADC/SBB I memory,register

['labe'l :] I ADC/SBB I register,memory

[labe'l :] | ADC/SBB I register,inrmediate

['labe'l :] I ADC/SBB I memory,immediate

eJi
)--c 1l:.i.)\-e dLJosl.t t (y yJ"r) IMUL I r:u)\e dJ{ 6hcrl: J, MUL 2ja: twts.b 6lr'.

#C ,-):ltt +5,r,.trorb #b; +!.Jl-ii r.by.u;L.rrtrf,r.;b;, )-r- J & ps I,t.pt Jt -f .5,!
:c-l ;;;MUL ;".i,: #+ti..r,."ti.r-L t:r^b 2.;ut.:L.:il oF 6J<r-lt J +';t.:-ll: {J

fiebell: I MUI"/IMUL I rcgiclerlmemory

,r:-l .5L-15.9.r 1r 6le^5 j: (.t+L I A.lAl tr) 1 .e-151: r-15.,.:".L J) e".l,t .ait{ .J. J^2' otJ-t

C"-lq 1l C"-11

1r .rzlr Jlt sti .J,. t- diiL ,.:-.! .i. 2t qt ut5t4..rAl- .rl.rt )5 eJP..,qq 4 2atb ur) 6lt1

rFAX c,tj.rr ..r^r.rtJj ,PV .Srl e;iDL rr!5;- 1r lAL .rU;-.:'tJ-r &{UL DL 1.t-r
.S.l d! J tSr-?./.;1r n.ry AII ;: rf 6lob i .r$-.c 'r1l.r

*-jtJ:.,

lf )l J-.



Y.Y sJ!'t!J dlaoJlJ lrijlJJ+

a-ll-;r a-lf

.;r .rllr llri .:,'Lt' .i- L- 4lnl- a^K.<,- y Q .-' jra 3 AX .:rLi )t ',JP,,5ln-15ci- r,:b .?ro 6lt
3.: +, rf r:.-l 6la.^53s .i-.!-L .SC u-ri, DX.:[-y*".;: !AX.r!.g^ o$.-" MUL DX.;..i:
stJ--e .r1l.r 2p AX.;: (,:.-! c.*-) ,.--., ar.iq "'*.t 

1 DX 1.: (9a .:-) *;1 )L ,:;- : .:;l: jl* .rLi
.tJLl & tt : tF'i r.L; .;: o:y DX;: .56lo:b

DX AX

(rJ.r- rh -,r)
on;t )! nft .lt!

a.J53s -;J +rJ53J

Jlt sqi ,5- Li 4lail- 1r 6l+^1531 4 ** V.lr- J EAX oV f o jy)a,gla^15-9.: t-tli- ?-r- tql-t

'iJ.c/&. tt : t-6,i-b;: o.:y EDX 1: rS6losls QLLr .tye4i EDX:EAX .rtitc.-i" 2: "pL.:1tr
EDX EAX

G6.* h:') ?J-ra

"n2 
llr e ,.-L

./r- jl Je
?-ro )l &-.

?.r. )l ,l.t
?-r. )l J2

La.r$ o;llr;l

6 Srl e-f s-r.t.6"7. ;r*- l2.rli.;lsl aS.rr:.r, Ll.tl tt + ?J-ra.la.iiIMUL t"MUL lrL-e

Jltsti.lttq't1s-bardl{J|:,.;r3:.;l: 6<-+?J-r4.ojl.til a,+5.1:--r ?J-ra.EAXliAXAL

)P5 + ?Jra ?J-r4'
MUL cL ,--! AL

MUL BX 4^I5 AX

MUL EBX al5;: EAX

I :.;l:

: r:*f or"l i-r.", +liiL )r 4e tlJ),aA r Jr 614J1:, 1:

J.""l*
AX

DX:AX

EDX:EAX

BYTE1 DB ?

woRDl DW ',l

DWORD1 DD '!

)P' * ?J.P ?JJA
MUL BYTE1 BYTE1 AL
MULWORD1 WORDT AX
MUL WORD1 WORD1 EAX

Jpv
AX
DX:AX
EDX:EAX

MUL c.r){.e b:t g-t
;l orl;'-".1 Jtl- "- B10MUL r\Y-\Y .|5-i.1: rr:*l r:-1.e rJ.;{ 6lsorl: ./Ji MUL tj-r jl j'u

?ro (?l) 40H 2: b (\ YA) 80H .Jt'L ,/-ll '--tr ;: +.l53 a..51: a^lJ..:"-lr t, c.r! 'rr:.re n:!l b MUL

.rS.r ,Ji DX:AX glocrF 1r l1 10000000H J[, ;a33: .' ,..1 (A\ qY ) 2000H,AX y ).aV ,tSu.

,,li: 2: .:.)U cJ3{ rr-:Ge .Jj'7 .rfi o:b -L- ul5.1: BYTE1 .t-[.9 c"-l c.*! 1: a.5-, f JV ey
c^!..i 45 c.*l ;,,,1 la.i.l 1.: CBW ;l orli.i,.| .fSLi-.) .5'l ,-f t -*. l) ALI .rLy' g["l:^:r lV ':g-a e;tf
(rr:r- +l: -6u.:-)b cl3qJl$, Ll,-.AH +, ci-,Slnc*:: JUJI J r.iL.i. sttr,AL r--7 rt.-u



,r/.tn 6LAt9{d.t5 sf1el Olii J sdii ...ti1'; Y.F

.r-!.f 00400000H rl$/ DX:AX r, ,_kL
.J5"; orl;', .l 6l+^153: ?:o ,Sl-tEAX;l Jl.l .rr,.1lr7

IMUL : rls c..)c 9y;
a* trLr C10IMUL .\f-f J5-) 2: .r!l ,lri)\r 6bo:l: ?-ro ,(?o./P) IMUL 1r.i-: jra
\(,_*.!re d,-)80H J.llJLr.r:.-lo:J.j a-&l4IMUL I IJMUL Ll.rar,r, dblbB1OMUL sL JLu

MULol-rorl:crL.o1l o:lr',.1 L..'*l8000HJl$,AX.rLi.1rj.rL.Sr-l:r- (r:,.:"rrrci-)40H1.:

.lu;L b 80H MUL ..r.4i lJ IMUL J MUL ,l or[i:-l ;- cr3tt' .ryly,r, (rt .)f rl+il ! 2000H J"rl-
.11 c.*l .r;L-c ,+?f )r.r) - \ YA cf,L ;-6't -b 2: - \ YA lJ 80H JMUL n{L 1: .r:5.,. u;i +'\ YA

J #l}51 lr \ ,+J..rJ ..,-S* lt k+ ,+o, fl+l lJ l{+ a,8000H ,1,-.t{) .,:^-t E000H J,lJ 6-A\qY
(.rJr- b k+y-,b

,'..'.rto DX:AX I ,joV.6C u* (,:.&rl$,)2000H s"\Lforl$" 4)8000H JL:";1j:
.r*-l orr5 

=r 

ry MUL +Jc,-l .r;,..;[i" e5F0000000H 
.11

,tF€ Cf it c-i.c t-56 e5L;i;f .$:,rr a*uj AX crL,'1: +^15.1,- n, ! BYTE1 .Jl-i" .,."r
, lJ N- .rLi 1: 80H '. >1u^ tS +, AH .rl-.i Fl, q ,:-)U c41 rt/* !:# 4&i .5lJ b CBW Jl.:"

o,Lr ^!l 
q r: r r,jL c.-& J,-L J€L ,u>'l ui*; .WORD1 tQ -: j *b d:? .$ -ulr; AX 1r FF80He"'

^iJ -P s' ,st-P d - ,.:, .r-r J€L MUL jl 6 6,2lti. rrLr - DX:AX rsl+$ -r: 004000000H ;l .'*.1

.15"r" o.:l-ii-l ,5la-.5;.: ?:- Gll EAX;l ,Jl.:, .f-,1-63 .ttS:* l.r .:-1" dJ+ rJ, 3: +5:y o.t.-l,

Ll .J.lS.,".rJ; tt.'j*U.i. IMUL JMUL,"t;.;l: jl-.S, t>Xp o* ?Jrru J ?J-ra fl ,c.;r;- ,t
4t- -'* J"r; IMUL J 6b J,aV,Ji MUL .J\:-iL +i.il: *iJL .:.){p ,a1) 9jr"a. 3.:jr"A. fl
)l ;l t>l o,l-tjzl ..rJo.:l.i.i-l *-L e'tpt 1l 3 .ul.r, 4L ! l-ro:1.: +ti l^.i +.by ur5il +7";j.;r ..tl5,rr

.qf o>li,:-lt+J[...r1 e&, elt DEBUG

6taJ.f3: tf 7Wl
-r5lr- .r--.r,-: r./tb ..:-l 6l+^J5jr.;: 6l*-5;.: L- u+^151r 0...l5..:.-! t: g"-! ./r" ,lL ly-t V*
Fl-,- J.L.: A.flt J+ U ,sl"-S;11:1 ss -6.st )!'lb ?-r4.r:.-l +YYV2V dJS.t-- .r.: .lb r;.)l,p .r[i,

-i-j JU .rJ.f -$-r5,- t'1 J-L C'.+ .rt- slr tb. ^^S g ':p Lrrfu;l:r, ,s'.1 s: lf t' 
"ful 

.s3' u,tVl

,ttfr, 
: t:Su. +t2J ,-..!.t st:J.o ci- stlt ,i1 tk3.y's, )J, 4

16330-

,l;3 1y \ Y J) 4i{5U- lt iO : \ Y .rrlf "f ,.r-r- f l;5 ?J. e .1t 12 u*2,1.r .:l.trl L;i Vlt;u. 4La
: ;,-l tuL

xl? x72

ls6- fm
c.i1L.,1: Ji J-V 3 :21.r llri L. r.!tJ' 1: \Y +541p rtt+ Ut ,{e g"- ,'l tr tt ..1r; J, .f,.aL

15600 (rrxrzxroo)
+980 (6sx12)

-163s0-

65

: r-y .r-aljr 15600



l.A sarJrFr grucJl.l ulil.lJt

.rilJ,gl"+ 2r (r-i.; Y);tJS6jL qtbrrb.<ri:.;*..t5ortir:-l l;l1;,-r. c<ni'dr,-l .r, ,-1.*l r..Lr1 ci.
.*LJ ,-.llr l, ,gleJf 9 11 6le-lf ;:1 e-J5.1r 6lr.J51r eri oL;sp C=flf.f JL ..u...r

TITLE A13MULT (COM) ML[, and IMIL opcrationa
.MODEL St{AlJt
. CODE
oRG 1009

BEGIN: iIt4P SI{ORT A1OMAIN

BYTE1 DB 8OH
BYTE2 DB {OH
woRDl . DW 8000H
r{oRD2 DW 20001{
DWORD1 DD 80000000
DWORD2 DD 20000000; ----------
.386
A1OMAIN PROC NE.AR

CALL BIOMT'L
CALL CIoIMI L
MOV N(,4C00H
INT 2LA

A1OMAIN ENDP
Exarnplee of MUL:

,t

AI,, BYTE1
BYTE2

A.\, WOFD1
wonD2

AL, BYTE1
Al{,AH
WORDl

BIOMSL

i

MOV EI,M, DWORD1
MUL DWORD2
RET
ENDP

Example€ of

BlOMUL

;Main procedure
;Call MIJL routine
;Ca1l IMUL routlne
;End proceseing

;Byte x byte
; product in Ax

;9lord x word
; product in DX:N(

iByt,e x eord
; exlend mulEiplicand ln Nl
; product in DX:AX

;Doubleword x
; doubleword

TMIII,:

PROC
MOV
MUt

MOV
MUL

MOV
SI'B
MUL

C1OIMUL PROC
MOV
IMUIJ

MOV
IMt[J

MOV
cBw
IMUI,

MOV
IMI'I,
RET

C1OIMUL ENDP
END

AL, BYTEI
BYTE2

N(,WORD1
WORD2

AIJ, BITE1

WORDl

E.N(, DWORD1
D}IORD2

BEGIN

,Bytc x byt€
, producE in A:(

;l{ord x word
, product in DX:N(

,'Byte x rord
!-' iit""a-*"ltiplicand in All
, product ln DX:N(

;Doublcsord x
; doublcword

r.lf.1l glr.l5.9l

Jr j.U . MULTCAI.I ?J-ra .S,A u-* q.l5,J: 1r ! ,5lr.lf 3r ,Jr B10XMUL .\f-T J# r,
6lr; ut.t-ril &-r DD 4 6Lr .{ DW y -L-'; P: .s-l2l2llil t 32ffiHr,-rli- 6.eL- uK

.J,tu. J"i:!A)( gli q tr.:,tJSrJr.:-l MOV.5trF!.ryr

)\*.).r ! sr')c g5&. 1r\ir -rri \l-t $.i



,J,.t', dt.|tJr*+-ti slt4l Oqj t s4rl .-Ut
TITI,E

Y.1

.CODE
oRG 10011

BEGIN: \lUP SITORT A10MAIN; ----------

Al3DwMItL (coM) Mulclplication of doublcworda
. MODEIJ SMAI'IJ

252].H
3 206t{
OA25H
6400H

;Data itema

PRODUC"I' DW O

Di{ 0
DW0
Dll 0

MULTCNI DW

DW
I{I.TI,TPIrR D'rl

DW

P.IOMAIN PROC NEAR
CALL B1oXJ'!UIJ

, CALL CIOCLEAR
CAI/IJ DloXJ'lt IJ
MOV N(,4C00H
INT 21H

A1OMAIN ENDP
Doubleword x word:

B1OXMI,IJ PROC
MOV AX, MI'LTCNiI
MT'L MIII,TPI,R+2
MOV PRODUCA,AX
MOV PRODUCT+2,DX

MOV . AX, MULTCil,l+2
MUL MULTPIJR+2
ADD PRODUC'I+2. N(
ADC PRODUCT+{,DX
RET

BIOXJI.TUL BNDP

ClOCLEAII PROC
MOV
MOV
MOV
140v
RET

t-.lOCIJEAR ENDP

;
D1OXMUL PROC

MOV
MUL
MOV
MOV

MOV
MT'L
ADD
ADC
ADC
MOV
MT'I,
ADD
ADC
ADC

MOV
Mt[J
ADD
,tDC
RET

D1OXfiI,'IJ EIIDP
El|D

Clear product area:

PRODUCI,0000 ;Clear wordg
PRODUCI+2,0000 ; left, to llght
PRODUCr+4, 0000
PRODUCI+6, 0000

Doubleword x doubleword:

N(,MUIJTCA}T
MT'LTPIJR
PRODUCI+O, NC
PRODUC!+2, DX

A)(,MT'I,TCAN
MULTPLR+2
PRODUqr+2, Ar(
PRODUqI+{, DX
PRODUCI+6,00
A)(, trfillJ?cAtf +2
MUL?PIJR
PRODUCI+2,N(
PRODUCI+.I , DX
PRODUC!+6, 00

N(,MULTCAN+2
MULTPIJR+2
PRODUCI+4, A)(
PRODUCr+5, DX

;Main procedure
;Call 1et multlply
;Clcar product
;CaIf 2nd multiply
;End proceeaing

;Multip).y left word
; of mulgiplicand
;store producc

;Multip1y right word
, of multiplicand
;Add to stored product

;Mu1tipllcand word 1
; x multlpller word 1
;Store product

,Multiplicand rord 1
; x muleiplier word 2
;Add to atorcd prduct

;Add any carry
,.Multipllcand word 2
, x mulEiplier word 1
;Add to stored product

,.Add any carry

;Multiplicand word 2
; x nultiplier word 2
,.Add to product

BEGIN

\g\aJS r+ t-rV" yr, \t-l J5..:



Y.V s'i-f .rj,i stlAoJl"l dllJJ4

;"1-.,r1* .rjL.f ,it o"jt* r:"-! 
"?j 

a, l1 e^15r,t r.L*l ,l s-y.,1 d-r- .ff(- 4^l5!.*j o.i J-)U,

. t -* e, r;i 27?50632IJ,> y'.""' -"'l 32062527H o.r-!' ;lF t[4" 4 45 MULTCAN

PRODUCT ,,$ ^if p) )' ,j-V +Jr,s! ^Sgrl+.r:-l 6400H,5.elMULTPLR*2,o3r2u

MULTCAI.I .rl g.z r:*- u15.1r !MULTPLR +2,MUL c.r$--o,!;l ..'*'t .S foll +^J5u,gly

.t-*,-+.r..-i PRODUCT +4 J PRODUCT *2 .st 1$1s,0880 8400H otV ,FV uS,! ?to
138,{ 5800H J-G .SeeJi MULTCAN c.*!e* d5;: IJMULTPLR +2 u MUL;-3.:

.xfs" C'a -6r<- t J) e)t4 \1.) ?je J-L .1, .JIJJ ..r.iLu,

:\ op ).aV
:\ v:a.> ).aV

I UeA
ore .S!.-. (,ts t'rl.r f-)ADC g* ;y.1: ,15:ta--1,-J. frr.-{ *-lOfu C- ;!-el+5L;l;l
8A13 8066 0084 63L Lt, fRODUCT .rr:.r" .Jit o"JS* e.-\ eue c .liil- .;: g!.:Jr 6lrosl.:

..r-l\ *.6;L PRODUCT ;l r^15;J.el d rll: jl* Jl:.r ..t-lr,.r

.gla.lf3l -;s.gl*.5er
: .u:!c/ fi:* rl+a j.U A.flt #L 6l-^f-:tl>r 1r 61,,^53.: J' ?r4

f a^lJ

1 +-l5

t a^15

\ d^lJ

D10XMUL \f-f JK"rl:..i.-i:.,sy.;t*:tJ-L )tgo,*15b"r,1L;C.?AfK jDXl:lrJ-Lf +!
PRODUCT J 6400 0A26H 6-eL MULTPLR ..:*l 3206 2521H ,g1V MULTCAN .rsrs"4.:bu1.:,6,-

.r:*l o"l.j ^if -b 1: +-1511a; 6111

c.j1 ;l .r-.:11:.1L; rpVl l.aa;c(,-o+l' .;r,l!3c.*l a-.lSls6la15jr?JoL-r'V-"zL;^r-7fl

.S,.t C*PROPUCT L l.;0 e5r;l: 
'-r.J G-&:ADC 

"lJl;Pr.ADD/ADC
p-, ff ,anC ;13: .-r5.r, .tli lJ,ii 6rq .r!,.:-: 6,.tirL-l Ja t', .f-- slt,r" ;rf ADC #Jl
1(;t+ri ,t .:,t.r*: jl.,J 

"/1-.,t 
ADC , ADD/ADC C, ,iri.r-S .r^rr C- l, .i- Lt\' f 1,0 r.ll+ ,rla

138A687C c-W ,'.-2LoL .r.;l.u jtJ ,,l,, frr d u'>-l S;i.;l+ Vlra .5h "/l5tri 
t PRODUCT

C6e 9I*DEBUG 1l .c.-l or-i o.6i! ,-/-&-.:"-l.i y+j +, PRODUCT 1: rf u.t*iL,r.8B5CCCE6H

.JsLJ o:l;;.1 Jk".f-l

L,eV Vlc crbf;rr
.jl+l .r r:lor-.,1 f"l/ "l--\ 6blrLr 6l; 15.t.;b sit;l IMUL 1Jb ,+ L J A"YAt gLrfu;lry
.rl'! t-: ,l-r:-.)L-c :to Gl-tl.s ,>l.p:u>.,r| .r*l-1,-r" .J,f !} AX;q. g-lafJll:t :t ,j-V b "r-o:,r'

,Jlr-.i) L- \t : !.:L a-ib jL..-! J/ L- .l-t-1 ,,-:G- ,.:.p -r-alt; o<- J-.V lr*j ,+-* o.:LL-l .:."){-c

.,::.i fY (-r.r L -l A.YAP 6LrrK-:;1.:r,

0000 0E80 8400

1384' 5800

138A 6680 Bl00

+ ?J-ra

" lcJf
x \+.5
x Y *-.tj
* 1 *^15



1,"ai.t gltoi!++-ts sLt-dl Oql J s'rrd3i 4.tjt Y.A

IMUL &\, sUae
,-1.-r\ rlJi" d,-).ujl^-e ,r1: J .c.-l ?J-4,S:L (sL:,' ,-<1) srLr.e!11 . ,ri11 \2IMUL,5lt

f*,.x ,rr-: 6- ."* ..r-5 j.lh; oLi ;l +5 J-L .i- .trr.s.{; s}^e #.ll ts J-L .slr.r ?J-ta
: r:*l ;,:- d..t \t IMUL.T[k.gty./J-, +ti.r-: r.ol3- Hf J &

[Labell I IMUL I register, immadiate

rMUL ,r+ lY otl.e
rt$. .<,-) $-k y-l- J ?J-ra 6;L (*liil) sjLr ;a3-lr ."r:;ls -u;l^.e {"" r,a fY IMUL .:$-r
Yy .rt1L-c 6lJ ,,15+U (.rl.J .i-) t:-C 4i $Jt^, ,Jl :t ,joV.r-!"r 4 :s-r- g;L ("|^aiA

[Label:l I IMUL I registea memary, immediate .r:-l ;*;IMUL,;.1

G;*.Yl / \? IMUL ot!-c
.r'jJt e #Jl .-t,lo:1*i et .r* fY L- \t s!f.r gtl 6f-: IMUL lU r.r L J A.fAt 6torfu.,1t:r,

!; -r,.rL," ,,-l .;: "l"rL 
.r:.-l l* ?J-ra'.5.eL (diiL / .rQ) tr,t-r ;3.1r J ?J-ra$lL (.:ti 4)

[Label:l I IMUL I register, register/memory .rf ,!
i r:ul o.tel IMUL 1..ir ,.-.11 ,r1Qlf. 1r .Jr-l J,

oqiu r.-iur-a, l-S
-JJ . -JJ U

DX%DX
MULTCAND 25 DX

BX CX BX

dilJ c,4i I u:i
n1 ttsl.: cj-.i [ -q,s: 1la;l i gr, JtQl.l ])l:a.rrlr"r (o.ro..l A . T ,Y ) Y tl ;li; y ot-f :* el-rr,

.{"r rl./CL olr,'J) L.' ;.'. rl.u; 6.:11.: jl*,.i- :l Ftt,'i: :.i-8088/8086 lr.gj) gLns*:lr-' .--z

: c,-l AX .2; t:1tbt.r,1 6l-6JLt 1.:

; (tt c c..+ d,-) \ f ?se
; (r;q r, c..+ f ) A ss ?s3

SHL AXCL ; A.A?/A.AA )t ?-r.
SHL AX03 ; .t+L ; A.YAP t: (:q C .:irj Y) A :t l-t'

,St"crfj -', J-L,5lul53:6- t5 q r:i,.- c-{- -ul.;;s, t*.1 f.:';l>, L rt.IrtP .i-,JlJ il d1t
.c.*l JrJa,' .t,l;; y-.:l.i" -&-t Cll. 'rr.J 

aif p.1: rJ:l: cj"--i c.il f dLi ^" Jl .$t, Ji" D)CAX

0.1[:l

.:"f \t
c11 fY

c4\f/fv

)P5
IMUL DX25

IMUL ECXMULTCAND,2s

IMUL BXCX

SHL AX,O1

MOV CI"03

SHL DX,O4

MOV BI.AH

SHL AXO4

sHR BI.04

OR DI"BL

; .f t c"1 f DX c.",-'
BL ; .,1.: AH or.;!

; c4 f r-.2 qAX '' ;. !'

; c^g f rr-! q BL c. i, r'

; DL J: BL jl .r+ f &-fr\.



Y . 1 sdr.rrJ gtt oJlJ lrl3lJt

rrs
t*:, .qL;.; 6;l5i-: l, 1b r:-)b 6lro:l: IDfV ;;-r .9 r:r)te cllJ, 6Laorl.: DIV lJ;-r ,gt Sll,

: .:-l ;aq DIV/IDIV ,JlJ .,.t5+U .#ti.r *b,. 11ir *t*rl Jrr*
[Labetl I DIV/IDIV I registerimemory

.r-!"f +.ttJtq +, 6lr^15_1: (-t+ L .l A.YA2 .lr) -9 *-J5yr +, ul5rr-I5a, .:,.! ..rl^al ,ry-i; .r$^e ;r

&Ifdy cr-|.{

.Fit jl J*.r:sl +LiL 1:t-.:1i42:.:.-!.i-rl .rrLrulpi.r io l:rl: rljAX.rLi f eq-ial'' ' lJ 'J '' \J

6a F J+ -*! Ll,' s^*i C?l- .i- *S L;i ;r ..r-tr"r AL .:ti Jr c.&; elt J AH .rF ts ,Jul*il:

J- ;"1 LtLu. +ln(7FH) ;St.r- r..iL 11.: .:*>t' Jt3 +Y00 (FFTI ft.r-) .r-iL rr)\p bjJ" f I - : -,1

.:11: ,5:1.t*" .:y1t5

rr.a jlJ"i

a,-,..cr= ll Jr
l'

AX
.F- 

ff.-.!.c.........€
AII I AL

.$SLi | .k*i2-rl;

.gla-lfjs *. u,S

.eDX.rt-,.i.;:o$[iL.r-tr.r*LiLt.rtJ4.;:,*15{ *f*;DX:AXc,Lic-r- 1:ljeb
+IYVPV ,5lt- t;l; u. r-r[ rlis LJJ+ 4+L" .d-]t,4 * -. t eb ;.*,; o;;i AX ;.: c*i 67t-

.J-it CTFFF L-) +\iYAl ,51.u cl:;.,1b c.-jr o)),' )t J FFFFH t-)

DX AX

^r", 
)! -tdlrJ ilai-!

.xs! c,*i7-Jl;

ltld.lt Jt{" a,, .91a.l5 j.:

,5la^15 jr .1,..1r ql-c lf J EDX:EAX .rLl g.*i." , ,glalSlla2 r, 6lu153s 4 ,'-"; Utrt

.rLr-l orpS EAX 2: l; c*i elt J EDX 1r ! o.riLl:[ ,:,$--c .:;l> ttt &t.rL"' L- .!iL

EDX I]AX

*rr,t ti!
^i.l ,'r*-l:

o.r.ll*i! bi r)V

brlj.;l*;l
4r, l3-...,t",rrDIV6LeJ[.rr.S,lF !rlj.rl:ul *Sr-\rric./1L.1t t1 p.*a"DIV/IDIVITL-a

I J:SL.^ J# tt.rt& 6l +5.r:-l .:L!

?r')l ,Y
?-r. )l J--.

?r')l t|.r

?jo )l -L-,

.rtLe
DIV C

DIV CX
DIV EBX

p--i. nJr p-;-
IJ . \J

byte AX
Word DX:AX
doubleword EDX:EAX

.L; - '[- olil*iL
AL AH
AX DX



e-L.r gilrfgaplS s+rt gli 3 s4t9J .-ut

BYTB1 DD ?
WORD1 DW?
o*o*t::.,

DIV BYIET

DIV WOR.DI

DIV DWORD1

Yl.
I cgf ori '.rrr.; rJiit- J, lJ*i. ,fi F;i 6tfJtl, tr

t* *r*
BYTET A'(
WORD1 DXAX
DWORD1 ED}cEAK

t:-j 6.rt- oJj$!
AL AII
AX DX
EAK EDX

TITI,E A13DIV (COM) DIv and fDIV operatlons
, .MODEL SllAl,Ir

.CODE
ORG 1OOH

BEGIN: iIMP SI{ORT A1OMAIN
;.-....-----1--.----.-
BYTE1 DB 8OH
BYTE3 DB 16H
r{oRD1 DW 2000H
l{oRD2 DW 0010}I
t{oRD3 D!{ 1000H

;Data items

A1OMAIN PROC NEAR
CALI, B:.ODIV

;Main procedure
;Call DIV rougine

CAIJL CXoIDIV ,.CalL IDIV routine
MOv N(,4C00H ,.End processing
INT 21I{

A1OMATN ENDP

i
B1ODIV PROC

II{OV N(,WORDI ;word / byte
DIV BYTEI ; rmdr:quoE in AH:A!
Mov AL,BYTEI ,.ByEe / byre

Examples of DIV:

St,B A}{,AI{
DIV BYTE3

sItB DX, DX
DIV VIORD3
RET

BIODIV ENDP

i
C1OIDIV PROC

cBvl
IDIV BYTE3

c.rrD
IDIV VIORD3
RET

ElOIDIV ENDP
END BEGIN

MOV DX,v{ORD2 ;Doubleword / word
MOV N(,llORD3 ; dividegd in DX:AX
DIV TIORD1 ; rmdr:quot in DX:N(
MOV AI(,WORDI ;9lord / word

; exEend dividend in AH
; rmdr:quo! in AII:AIJ

; extend dividend in DX
; rmdr:quot in DX:AX

,. exEend dividend in All
; rmdr:quot in All:AL

; extend dividend in Dl{
; rmdr : quoE in DX : ltx

Examplee of IDIV:

MOV N(,WORDI ;tford / byte
IDIV BYTE1 ; rmdr:quot in A}l:AL
MOV AL,BYTEI ;Byte / byce

MOV DX,I|ORD2 ;Doubleword / word
MOV AX,}|ORD3 ; dividend in DX:AX
IDIV WORD1 ; rmdr:quot in DX:N(
MOV AX.WORDI ;Word / word

.1\r cr),e ! €r'! !51. 1r\ir fril \t-0 JSg



tt\ strJg.r dtao.rlJ lijlJJ{

.oJjt +et{

..r-.:!.f \ F- .$l*+! -r r:-l f .:*; e-)lt *{L 1r c:-5r ral;> f I ,t-l- .l{d-*-A f J lJ \Y JSl

.i-.s-.rL *f r.r:,r, *1r1114.33... c*i C)lt,OLt it- ,:--j *Et,JU 4 i f +t*.i_ +f .ry5qj,

.,'*.1 "t-.rL+l.ia5",:i3..ri:.*rg;1t-:,-el 
.yy1 -l\/Y.l.rU".e+l (.fff)61L--olr:;4t(f) ?.h

,{..){t g34 ,to-.ii ,.glr1OtV jl orU:-,|

jl Jk rka BiODry JIJJ .\f -O J# r, .r-1.r,-/ rE .:")\g r-r-l[ 6bo.:l.: '1-": :-fu., DfV 1-.:.-s

,, ! (A'lY) 2000H J[, #:l .,tJJl, +^53 ,ool5.9: ., o^15.,"".\ a, .':L u*-Ke, ,:.i! ra)d d.tlJl f:-.;;
.t-Je tlf (f t1 40H. AL 1: r:*j Cll-- J AH .;:00H osl ,,i! .S.r f*...* (\ Y,r) 80H

UL^c-* ,tt,,C,_f I r:-)\p tr:.! tltb\).:fo:l: !* ".l5,-i- 1.: BYTE1 +5.:-l pj) Jl:" ;"3: .r:

.,:-l 05H uAL 2: c-. i 
6.rl- ; .r-"tr.r 12H ,AH 1r oJLj! .r1,J,rf "if -b y j* u!*^ AII .rt.i

pY p*; a,i..rk" t, ..r*rlr.r 0080H . AX 1r c.-. i 
e_?1- J 1000H,,DX 1: ,$Lj! .Jl.! ea.".;,- t:

6..11- ; 0000H ,DX 2: .r.:l.*iq ,-.a; jl q .il o:l: .L- DX .:l-.i .;: ,5h^153: .t * WORD1 aic..'.1

.c-l 0002H u AX 1: .:*j

,l.r:,){c f*.,ti 6D.IDIV ;l orlii"l

J[" -,ke dL-a C10IDIV .\f-0 J.(-: )t .)J)c/ rti rl.r:")U 6lro:l: cl.:f .**a' )Jbb \IDIV.1-.i:
80H J- lt (c.:-1 2000H Jlj-" bJJl .\:.-l oJ,-5J U-f--V IDIV t Dry Ul ,r:*l o.:-;ii l, B1ODIV sL
jl o.:Li;-l t:) .r-il.'..y (-tf ) C0Hl . AL .;r c.*i 

6- 
lt -9 e-l 00H u AII 1.: .$t^*i! .$"r. f-;- (,_,/!)

: ,*:l: tr il *6 IDIV Jlj. c- 1: (ral,, a,**:; ! +Pf r:*; elt DIV l-so:l: ;*-r
IDI'V JtL ,.r[l-JL (Dx) ,' ", i el- (Ax)

BE (-18) FB (-s)2

5

4

rooo (4096) 0080 (128)

r:-il: .r4,Li .:-)\r c,1 * f -- J f* fl 'c-z^z-.r, .S../ ,Ji DIV .:lr- .t-LiL uIrL Y Jtj" Lii
..r:"iL a:-il:../Jb e*)U 6b.:y * f * J lp ftt"tlSo -rJ; -++ d,"IDIV J DIV,r.-iL
jl o.:li.i-l ! f I r"i! oJj.;1l o-l a,S- .$,r, :l*-t ,j- ,' .*,i el- .i- IDry J c+ c*i, 

C-21- 
.i- DIV

.+_L".;,sr& rr kJL- .r,t DEBUG

laaii-l J J)-p
,r-! .rl*t .e rn1+;j .;s .u-l ,lsl lr*i. jl j,l"JSc.*i 6tti *S.t-Sun ,at IDIV ; DIV .:,$".e

e -**-Jf----.;*,J-tl"l.,Ur*.ftli!r'ra:,rr C6:J-!J.;."../1 .r5rtry-l ttt-&-sliC
.rldt{*.-sli,-t t S,; rtnt ;e*a" ! glL-.;^- eB 4y g*.-,'Ll..t-i -tol-,- nd;.1 "*
V*i^ f l.sq (AlI) f-,-e. r,..7 ,:* c.g[ :l fti J,-! rr:-l c4ti .i- * f * ft, +, dJiU L<,-

6la^53.:.<,- +1, p*a, fl.r"rl.i fj*e(DX) .'.1 e* r-1511 -6t1.;:i.rL-;;- {tr r:-l --154 qJ"

de ? +-;- 6 jl o.:tc-l rj,JltJb.r.it f1-i"(EDX) (rz c.*,91+.53.: j fti.4L cti.:!3;*.c,*.1- lr '!J 
:.:.,L.rr ,e*1.2\



,t/4t't 6Lo.fga4rt5 s4dt drqJ I cr4i3J r..U, YIY

F-- eq., (P * f *- c.*i 6.rt-
c.:L y a..15 : ,0123 ol

o.-15y 6l*-153: : 0001 4026 0001

IDIV li DIV .rtJ..e;l .1." ,.tt l--) . .tS.r" j;t+' ,Ji-Ji-, y 6,L5;l o.t-: 4l; c.*; eb .*:JL 3: r.l 1.:

J ,-i-! .i- * f * cl,- DIVBYTE .;J.el 1.r .t-ic oJ"-r dq Jl.L 3.:.1: .Srrldb ."r-.!L +i.ib ,:,.r;rr

cMP AH,DIVBYIE ; $ p.*;. lAH.--U, 'r-!"f AX1r 13*;'"
JNB Fso ; c^..:, t<"Js f t tG-.
DMIV BYTE ; ,:.-L:.rr ^^lJf=+'

, rJ'r.,1ll'fr;i"rffi, :f,HJ;:f DIV*.RD'rr' ;-3:1':

JNB F"IO

DMMORD ; a^5;.glc-15;:,q*i;

ort .r-i! ,)t- t;tg;o * lpit- g3*- jl ,-i-.r^ 4tr"it c^4i- ,yl e -&.lr J.-! ,i.t; JDIV dlJ
c+- c-i ,it- y-Ji- &y 6lSt 6t 1 t1 NEG )P' $li,-r".r-iL r:K;r5-r.-! +t" g9;. 

")L. ,),ttt
't-L: o:lj'il

i 1 .Y-rr' 4vrr -;
u6 ,>4,.o,-r-* .-i+r lq"l JI9. ,t-* pliC..r-:\ l-,; .'l-r ql" 1yI- 6lt.ai elt d,- fl
i -&f f * 6 ;U: L'!2 rl.rr5 ,-y-* t 41fu. !:^J et- +, r-13 ci,- ..5t'fr"-'. tl \ * g-.
CX 1: c*i et; J BX .rF t, * f t*.AX oLi )t l*.-r-j Jtl .;) .J-a) o-l,J otf ^.lc gyi.

suB cxcx ; !:4i 7.1L* .-r:r5J! 'c'-l or"! 9ll
D20: CMP AIqBX ; c.-l uLc l3.'. )l &S'rf t*". ft

JB D3o 'i ; efsuB AXBX ; J5dlr'.a ;t tr i:t"p:*INc cx ; ;5<iL;l,F."l- ?b r

(1) 23

(1) 4026

I t tt-fi
l

; AX 1: o$L,iL .CX 1r c,*! 
6-21-

it^u ,oiJ-,;:;L- oe;J.,Jlr.t .JU,.c.*l o$l^.iL 6jl-AX J y eV ,SsV CX .JlJr ,JLFl .,:

: .g.: gQ;l l2 y-; .r$.r.1: .r:*l DX:AX 2: .:*;16tb Jt l-t o.r-3 .-,till c;-ll:,|
..r5,.--Li,BX t lzAX,*-l li/DX fl b,D201: (\

..r.u ll.ri$BB DX00 . SUB 1..ir jl.rn (Y

..:jj d.L .rbl.re .* c-l ;,(- +f + l.r- + .t Su..t!,i*t el- dL- : 4+.5,

,'*'tr c ,' ;::'L-i orjL u-.:l) Gje:-uljlrJ JrL-1r:^-lJK; Gf tA.f .Y) Y )l jli .rg's; alt
Jl.l .ry' u-,:tif gj! .:1.t.; CL .lli -rr {! *r.r 6- jt ;-:* c,4.! sl-r,'.A.AA/A.A2 ,Sttr .l.r:* gj! :1.r,;

, ql-rAX )r l.*dS.r ,ft t-t
SHR AX01 , (nd.r" 6. ,:.*tt q ,:;r 1) I J.Ffr
Mov cI.03 : A.AA/A.AP ' (+'.f c- c.-! t gij) A J f**it
SHR NLCL ;

SHR CI.03 ; Jn .1A.YA|, (.*fl u c.-! t s;: r)A J f?*it

JMP D2O

D30 :



Y\T str{.r dLao,llJ uilut

.r-:tt +i",DX 3AX c.j- ,91u15-9: c--! + dj 6lJ t;li'l f- 3,l.f rrf gtar(i;lsy 6l-t r) u*st,t

sHR AX04 ; c4 f .:-! ,.,/Ax c.;* r,

MOV BI.DL ; BL J.: DL orP!
SHR DK04 ; r:.:| Y ,:-! | DX ,-,:, r

SHL BL,O4

OR DL,BL ; Dl 1: BL .* t ,-*-Kq

qlye tttf ajS.'n
l-€+ NEG ilJ J5 .oleJ, l- ;h" t c,J uJ5.r, .f-5- l.r 3--113, Jl"ti" cl,- .-)U (rr;-)NEG 13i.:

: c.-l ,,:- NEG I'i: -t5+F .t-Vlu" gl + .t>lj 6- r"t- s $g./_6* l)

: .rJo-l* lr t-j ,SteJb"

bits

.1: o^15 [- c.-L

DX:AX .rLi .:i-,S 4.f -p c.*t,g ;.:* 
"|-t 

r l$*L.) d..rfY rlrt ei-.:,)b 6L,rfu
.J,-Li J*r DX:AX e.a.. 6J) c.rL;^a 2p +, .llr; ; NEG +5 L;l .,11 .c.* | d.i fY d-J)Jr rJe cL,- 611l:

.ttf C g- f Cb t-r-,ti 1l o:Lir-l

.-!-LJorLi:-l \lC* lJ ADC J ADD ;l 3 l-rey ;:tL d.J<* ,5ly NOT ;l

NEG CL
NEG BX
NEG EDX
NEG BINVAL

NOT DX

NOT AX

ADD AX.l

ADC DX,O

; Q:1 tlsrS r"r(-
; ta*11 ttrr5rrX5-
; AX a, \ tt:3;il
; DX +, tE: t'r dUyl

.4.f, &L-r :-9; +5 .,, j:J: 6Lao:b 6j1 1.1 JL.el b c.*l ./.:- -rl-r.$L.f ,_1L1r5;-f .Jt-,4
ASCII ,g[aorl: ^7 f t .x:-n ASCII Jti 1r tJ,-s ttls lS l*i.. cl,-;l l5,r,-Lao:l: oLl .r--L: lfl ,.DScr"

.:- g5J+ )"at y 6 ;li;s- - "$.rl: oi-J l q j[i j[-l* JLrt,s!,i;(J..,*"-[" VE J.r,,_L:,s!
.u rrlr+

(9)re orlr,gbji;lrr1
,.1 .$!.f :l5.rtl -t-;t 

"l- 
;f,l5c e rr:,re $lj 6,>J-o o:b 6L"p;l: l, t ,F elo-t;. d:+ ir,-l

L 6,:-l 6rre o)l) f.:;ttr.K,- dlJ of..r- &- ,JJL ,*...*-.)J*Jl.;'--,L':.r" 
(l);r- Jt-f l)

.or,j' j A.YA? c.(- ! ,,t.fAV .4,. Y .f-- L rf .lrfV .i- ..r5"r" J-, A.At/A.Arr .i_ t rgHl I A.AV

; g"r.rlKJ j rll;; -uL it.Lt jt:-t ,Str 't*,.,1!il.:;- I ,-)tf .r!;-: &f* tf-4j5,5--
.qL;r.rl*-:1f.. U \.Jli jlF ,St-tV slie JJLi ts ,+ A. drl,ij A .c.*l2b V 4*6-;

,5:l-' .5L"rK.:;l:.,a )l i g_r, JIJ \ .. tyslf so\-t ,j)ltl
: J:11: 1.2 Jj JS-i 4S.R8 L'

R1 ,ri.-l ,*i A. .)li A dJt' AoAV ,

6i'.CoProcessor -l



s exPonerrt significand

79 64 63 0

\
,r--a.! dL6jr++.l5 s.tidl OrJi g ,r-lgjJe-U.1'1 Y\f

: .!-!L/ dl e:^gJ y ,rl-" +f :11.: 4y o* Y **t,1 .S,- .rli -,r

::* tls,.i- ,g'rL 00

ir".e )lJi..i- g:L 01

, Pb:rc,S1 6jL 10

c-.".ltl- 11

. : lar - z+-\ lt cste 6t-so:b jl U V )t*JJ,-f\eu'
I

', 'd--9r3r 151-ro:l:;l r:-1 \P t g.4.l5 (\

s number

1-5 L4 0

. r c) r),<t-oo:l: il ,-," YY : ob 5* (Y
e-rr v J L-

S number

31 30 0

g;e:-,.rJ: giLro:l) jl c* ?Y '.32i g* (f

[s T-
t63 T6,

ljlJ sy,^ o:l: .:- YY : ol;jS6.,1L:-el (f

exponent significand

'r" I ))30 2s122 0

JJL*i -in" o:b c.- ?t '. 32i q5;Ll.ol (6

significand

5t 0

JJf!! jf- o:l: c.- l" : ,rSJ,52L:-cl (2

.r^b ,rrr: gt \A .osr.l .y'rar (V

wW
.5JLV[i S.f .tl*1,,t..rL-:1*rl-t-cl i30,Y{it .'.- " c-fJe,J-1"Jt.3s,f-(.,[(jY;Y.'\ /3jl

vli,r I -ta5jF )r-Jhf .rtJ .4.): nLiL;l r, LrJE ;rr il 4 i +li./ ..u.*a .r.rrr: ,JJ \A

,52L:-"1 ,=Jb q .,lt^.rl,J.;: 11 bJG o^" rK-i;lrr, ,.:L-l*,gfy .Ll ."r*5.r*-i +LiL 1: l2 .:rti cr!y-"
.81y',-l o,.--t u"ilv -.,.!:*j ri ntil-.;: bo.:l:..tS"r,-i,-4, 

"5J
.rloLr 6 cra:,re ,],,-* ,t-l-r',-f qll (;tln 6Lro:1.: -l .uf"f ,:u11,-.,1: url- .:!L-e .{ J,flt:t

..!-L; o:la:-l 80X86 y*L. oJ:jl:yr'!i jl ,cl:rS.f.^-l .91, .u:lsf u" Jl) J.eV.1 .r--r:.r" jta;l
AXlr l1 .:!5a,- *J.rl*L"-" ..1.1; ,S*S )t*JlS 4:-y* ,:F 1: ll3;.r"INT 11H 1-,:,-:

.c-*l tt -ttf .5-- r,'-Z- d- a \ ,' ., o5.r.r,rf tli

s exponent

79 6478 63



Y\A sdr.lr.l ctuo.li.r tJiil,rJ4

.9.tJ(g63
.r;.1 -\Yl 3+\YVr4t'1tJ:-:bl ,glr, llsr:-)by..rG,fl-r- a

4iLLj{.rt 1-rJt .JaLio.rtril ,-AiADD )t,-Jllp:-*.,-t*,St ,aDCll .,9h.5.1- g+tS\t a

..q11; ortb-l "p \ ,)a p-,.x !J-ll ,rrr 1l.ri. ,gl.t'CLC 1l ..trr,r. ;tdl
.JJj o:ti' .l 1[ ,-:-)\r 6lro.:[ 6! IMUL J .]X, dj{ g;tro.:b .5t 1MUL ;l

AX -, Jri".r":U uls d,. 4 + lr-Jt .c,*t AL )t e JP..r^i!,.:,-! &. + * t-* Jl MUL t
..:-l EAX )5 eJP..rjL,5l+.51.: 6--a'11grfl ..lt

.r1j o:Uil I dlj; Jr ?-tp 6U-. sljC GAL t- SHL) .^? q r:+,1

,J;5 o>li.:-l llr li.)\r 6Lro:l: 61.r, IDW J e-yt clj{ 61ro:b ,5t 1DIV 1l

..r-l ,4!.f,...:1, l*fl..r-iLAH o\5;*;l;!tf {ttql,g/..-t*"tr J)-r-+ll.f,.-e,-6lJ
.,:-l ,51+.J51t.i. q]t ?* fIEDX t-..:-l r-lScl,- * f *Jl DX

i-r- uJ'cf-- * f *rst .l:*.t AX )t lf t:;i u!.y.;.i!.<,- * f *.-i.Jl .DIV 6h
.ry rrl3rEDX:EAX t l*..r1i -L-y,;,51ul5;.: ,4 .y,t l* f |.c.*IDXAX 11.2&,t3)
2l: e-)tr 6bo.:l: .Jll SAR J ,i-Xe ct1J, 6bo:b 6t , SHR .Y jl jlj J F.-E 6lt1 *-1111 r:il r

.:,1.1./.lt{

b..,;l.lY

_j5l.r-(.r) I fc.--g e"-! 4 1r 1[i,;51-r- (-ill) 1b ,-:-1.e J .:-y, cJ3{ 4;{ro.rl: 1r r-a 6lra .\Y-\

S c'-'g +'J5'51 1l'U,

.r.^) Crr tt;t -; *tt* * ,FV tt J)-r4 J,Ji t'r(J-.r;l.i; .\l-Y
isr)\-c tt,t* f" -9 1l: ,:r)\.e 6borl: glr., f^ .Lrs dLLi l.l t,r-.1r.1, :l.ul g* JJ ut-JsJs ge .2r .\Y-Y

:.r+r trLli -rilt t-t-t- t & frtfrli.F +(;i0J1*

o

o

a

a

a

11010110 (-)
+01011001 

e

e tr tr.-tSc-+ ,r- eul5;:,fQr ^tr$.*. $L.,h-* lJ \f-Y 
"$! 

r.Ly .\t-Y

I rl5.--r- WORD3B JWORD3A fl- t-t l.1 jtil oL15.-qL; g.1
.-g: r*UWORD4B r WORD4A + tl,rLiWORD3B JWORD3A

.. -.5-- *'.p 1.t r.S.rt 15ti ir:gl oJ*.l olLil y.j 6trorb q r0-A .F16lt,
: $loJ-i liiJ4t

01110110 (V) 00110011 (-ijl
+00011001 +000u000

VALUE 1

VALUE 2

RESULT

DW 0153H

DW t6U.H
DW 0328H
DW 3C44H
DW0
DW0
DW0

e-i Ul+"153: (,-,) .VALVE2 {.5tVALUEl t.Lt(-iJl) : r-i}l J) rl.f g+ ,S\t.r!r-, .tf-O

.VALUE2 rr o-r-) e-j ,51+.53r LVALUEI .1.r o.t i

ffi" DXVALuEI 
:'ta:'gii l: fi }rjv'rl'1;-:,.;t-'\r-t

ADC DXVALUE2

(..,) .VALUEZ ,-J-5 )' VALUE1 ul.f ('iJl : (MUL) .t*-L; -t5r1j :113" *ty) 6t, ;!y-: .\f-V

RESULT )t ,PV r '.*e 3t-ivN-VnzL d6lul51: ';n livewEl I r56h.5jr
.r,;f cr.3i



,r.rn dt.otr{di.ls sJ.t-rl Ot{j 9 r.+3j cU.;1 Y\1
I 156l+^J.5 jr (V) .ll JVALUE1 d-1s('-cJl) +3 

'-.__yS -t; 
:11r. (DIV) @ elt ;!,;-: .\y-A

.VALUE2 ^-lS y t.'":u"jt IVALUE1
grr:"r i-t* 6,lL; * F )t ,5 4' je*a" pt-rf.\f-I

c*r- gtr l1 J[" .:1L.r, .ra*. ! c*r Y r,..a t c,ir"i -5+5..t1" "c-\: L-, ?re" J4 r,.ly-\.
.t{,r-_yj! c.1 y u.2 r:



$?&-s
BcD g Asctl.4f gboclc,j:tsy : f crt-l*n

Cr.l 1-r .ra.+ {t!l J La",lli ,tl ,Su I .rl*l* gt+t c.g .BCD J ASCII orl: ,Jl^,=Jb c/.u :girr
. LiJ)JJ ; lo:JS

eo.tc,l

.+rJ<4t-y. \f J,.zi.;r +51;bLr .,.:-l .4;r;r g,*,- ir* ./J#lSc<,- .)l.r-t-.1: J3l.u, ,r:q-
jl 6Jlt*1 rLl .:l,r*: :l*l 6lo.t-.c .$5 .4;r;r Jti 1.r..r5,r. a--* t, tro;l: ,is,i o-"1;y ci- lj L'

cl,. +S,g-l.r.e 6t-oo:l: .Jl.!,J!.J::*r,rrj:Jr )l * 'S: 
q 4L;,.,.i.11:y t, t+i qt, ubrl ei- *5.r,-l-ro:l:

E otgo ,:..e ..lr;-.iL,r" oi dq, J) J r-ti:.-^ ASCII 6Lr;5lslS ,>4,a q .r:5"f :.113 .r.15 rjz ;l a-E.ra

.L!L.T,ASCII JU 1.: aaLc ,932 6r.rr y.:la" ,"!L;
.r J .fii L t *f.jt orli:-lsly .rti3lr,"l56g .l (BCD) sr.lu';, GrJt.S,)-r,5rl-c Jti .i-
t^qJU .ror .])L..t; J r,l;.is/ *Jl- tt o:L .rl-l* 15.r!..;.: ,5rl.r*- yJ*t5 .t.t-,-fr-o0; o: -:i 5; 3

;t+-t ,Strr c./.J)J, *Jti r, ASCII o:l.r .|rJi dlJ .,,-tac(n* (1;1.^l Jl.ei ir,-l .,1r .rJ*l !l: rrrrr ;b-l l.r

+.[y.r.11: :f .t ] d!-) dhASCII ,:JU.l .,,,3:.9: e-b.J*t" 6t 1.abc(;<, 3.-...1 or-3 cll .:l*'L,
&.1i4-.bJC Ji:jL':lLa!-.ttr;4_,rfl,:ll:JtrlJ'tf b\ Jr;)t,*Cb;213.1l6,21|F,S|'{Jt
4i .<,- .rr L-. rtlS, jg1l5 Ll .J.-:rS orLu-l (.r1.1r3r L. ,r-rrr:) t-., ,St+t5" ell.lt -[-VS c*;',L* +":!
..t$..-t* ! dl5" J,l r"-t1 ,r!*t clU 

"r-r-r 
ubrl cL,- blre nU y-tr,t" rrr.:,rat *f tt;t*-t-

'. s_iC J-,- ,F y|.1.: d jbe-:
,t -ai ;t Ji ASCII f:Jl!' AAD

gra il tr ,r"r.r-.: .liu DAA

,t-r6 )l rn,rr.ta:.Ji; DAS

"* 
;l.r-ASCII f:Ji!' AAA

,r-j6 )ll*ASCII di!' AAS

?r')|I-ASCII +!' AAM

rpJ!):Jti.lr Lao:lr

.rb! ; t, BCD , 
: .rB PC ,,:--,." .s.:y ASCII [- ,r,-3:.1.: 6-1.: 1l5; r t+i t.1 e5 6r"r-o ,,.rti, .h.:it b

:,-:-l ;r*q BCD o:$' 'l t).f Jl.r-,tr"f jt+, ,,1.r- jl-:-t- .ru-r ;t 6,11 ,S ,Su.
r:,:.- ;.1!r oj'-y 61V:-t 6111 d,5ld3 rJ-lr,rr Clrl rri: t.trb c-.: jl ,l.l+ b sl,t-cl g^,a,-"-.;a; BCD (\

(..t-l .tol.r; r:.i.: r.l.:lr e-:.11 y .6u. clk L .:- 3.1)r +54lrlr :l.r.cl y..:ti, ....1/;) ..r-l qo.



{r.a5! gltaJtf+.tJ sltdl Ot{i, s4it ..U;1 YtA

I 6Jf t rl5 h.i,, jl c-r-i r1l3 ,57iS tatb J sq-l.. ;t+t ,SLr 6jc.rL YJti 4 ,-Dl BCD (Y

i rrsu..rk b I L'o ,rr.r.r tlrr,.s,.-;]ffi";lfi *
Binary B@ dig'it Binary ECII digit
0000 0

0001 1

0010 2

0011 3

0100 4

0101 5

0110 6

0111 7

1000 I
1001 9

:uf ortir-l o.r J.7* L- .o:.p c,y-at ! BCD ;U1l rdlr;.r.

,;!tr c^:r rQ; *5.,:,-! y 6lt1(ult,.r-) ,.L c.s f 2r t{*,' - BCD prt 4 .S.rL o:.t:i r}BCD (\

.r:-l o:r5 F ;.1 ASCII Vlli 6 r;5.- j .J:.t*) ;4
Clti-*:Jb .r-l ..!l d.iq c^r Y .rr a-&-t t.r.!lr c*r f .1r cl,. .BCD pt.lr rJ.lL or.2iBCD (t

.t.F,t.4J., c4ti \. 1r DT cJjjl:r1 ,l{ \ s tirl o:tb-l ,^i.1 6Lro.tijl:y c(J1: drq-l*
, dC r/)J ;l,,l'r.t *lti -;r l2 \OYV .r.r.Lr: :.r.c F-Li

lJti o!3;- Jp
Asclt 3t 3s 3237 c+lr tk1

or.S rai BCD 01 05 02 0? .r,-lr.rtft
or.l.5BCD $n .!-! Y

1l .r,-L.r:..r:r-gt+t .1l+JrJrfrJ,5'-,t2".-.otLBCD JA'SC[ J-tWt1ls;.r!-L,brfu;|.:,
.J3.Li orte' J t-.16.,r, 

"[+ rstlr ,et- .rl1 .-r

Asctr i5trorl) Jjl.l;
rll; ,"rJl Jl$. d,- ,!t^; ..r::.,rA.SCll ctlj,e C #,f .:21'1 .r*l5r^,i.." ,r--h )l +f ! .4bosb cl.6

jl orU.;-f JJ-.l,. .ASCII y-rli, 15.rt-rr .rt*b fti"il Ll ..t-tr,.f 31 32 33 34 H cr1...rr \Ylf $L c.ti-i

tl"b.ll 'l AAA | ; e.-? 
jl r! AscII

tlabclf :l aas | ; ,r-F':t rrAsCII
: rrL,r,AAS J AAA.flJ.r-r

nt-,'* .S.r f,*'* l, 4I .rLi ;r ASCII rlrt JlS)Jt :-h, s xiC .t--i rS r; j'e d1{ o!,.-: ,,1

.rt-t- ,(l;l:rg +{L- 2: .r51s. ,il* ! r:t5 ;t \ . ,gLy r.r-e ci.,\SCII Jh.i. ,1,- l:i t.i;l+t .l-lr

..t-rrra ;tdl tt I .Stn,

ASCII sl.rslg.+

: +.(d;y.lr4(34H) J 8(38H) . ASCII rl.r.elg* r'*:;

t2 .rt ,' .t .l-l .J-iUu. f ,-S.t.ts: Jh.i, d,. d 3 eulrASCII J[i. .f-. c 6CH Ci- .]"L
{r r.!;) ',,13- 

+S ,12 H U r:*l 65la I oj\ ,r.uil-! C 'r5 C1a 
.:.-! ,-* C Lr lJ 0i J .1,.5( o{rl.;

38H
+34H
@



Ylq BCD , ASCII (hJ.t 6l.60.ll., u,i,jlJt

!)L dJ$ rsrJ* .cdl (\ P) .,e:;:t-: 3 (\ ' ) .r-trr: !c d)\:tl lJ/j S t ! C.+ lJ" .c-l .r'ora.: lJe orJp
AL.rF .:-12 c* t't f .AAA.TLL-e 'rrr.r" fl+l b f.i!l; J*rAAA 'S a-l u).1.t o-r::Se.a;5 ; ,r-l
AH .rLj tr lr \ ..r5.-r C.-AL \11? ,>jt.i- (AD ,p 'b FJ [- rtF JA ]i.t lEJl Jl .tSu,, ,r.ttlt
.Se-k bAL e-?.-.*". lErlAAA .Lar:JL r^r2: ."r5,r" 6. tt ;r*..,lE .r (CF) #C<.t.l S.rC-
;, Ftr BL.,:34 j AL 1:38 .,-,..100 34H ,51L BX J 00 38H 63L AX 6 tS ,ij.JLt" rrl;n

.,:-l ;.:q fJ," , C- .r.iL \l q! r I A eq .r}i C- +q d,'*.IASCII c.:[

ADD AI.BL ; 6cH ! dJlr s8H L 34H e.?
AAA ; 01 02HL dJld AscII c"- f.:1"

C.- AH lr lt .i. ,S.r e.? AL tr tt i .eee ..u!!.r C I AL 1.: c.-! o^- ;tizl ADD ,l .I'1 d,.a

. c*l 0102H uAX 2: ,l.V .Se Jl,.,.rAL L.? s# 
CGJI J.-uSs,ci. bAF 3 CF 6lng-,y.rJ.r

..q"i[ uib .ra$: \ \ L-3132}l b .r*r: .ltri AL J AH -.? .r*" ;lill 1.: l1 Y .ASCII ,Jl* ,JlJ

oR N(3030H

JeV 72l1,..r5,/ Cl- AL .1r 39H t b 39H . ADD .r$-.e .s.lljf,r";b 4++ .,rt N g-,rl .)L J[, .,1:

rr:u! e* c^:r rka Jtlb q rf l .(rrl: r5.l f e* q rY c41 jl ,-& t'J ty--') r5,"r 1':!" lr AF J tF €
! AL;: s^.. c,* ,r"riU l6Jl J x.Ss, C.- AH lr b \ ;AL tt L t *AAA. .r-i .5i AF lt-; ..u:"""r t -t,ii

.(18 t-) r"i1u,0108 AX r, J-L.S,r.5!
raL r;b ..ri! 

"tr" 
ASCII rl.pl C.+ Ll .,:.-l ,*-li .iq 4 ASCII :l.r-el e- 6lt jy .:!Lr

\ Y- \ JK.i 1s Jtt .:y-i *,-l* Jn $ j s '-6e gt+l (+.r Y! c .$2 ;a-!) c-tr t .,q jl elllsri b srl:

.'*ty t2 ASCTOT .,*,t.1 ttq ,j.f J ASCVAL2 . ASCVAL1 ..r.5,-r" g.+ f^ ! b ASCII ,ri! Y :'r 3':

: .t+5oa.l J-j .:l5i +.tSe

dJ+ c.:r.t rr c! 6,'-./ Ji d, rrr--r.*,""rY,;;T:ll3;'rg'3;'ril :
.rJ-: C.- (??)

ADC Ll .r:tC.? AH tl lrL c.*.1 ;K-AAA;t lt) $,1J! .iL rr.;r !AH . MOVZX JP) 4 .
.rl.: rrl3; J.*.J 1., CF f? AH bt-F *- ,gly SUB t- XOR ;l orl ir 'l +5 .q5 n1y ..:11: ! ,l,a; frJ r! ./G
ASCTOT .k!l t, ;,Fe Ji:L ASCTOT r-.u r:* *-li ,1 (01 L- 00 .531-) AH ,:.;"1 ,Ufs,uL ;, . 

I

)4 AS ,l5,r- .;l:;lt ! C10COl'n/ r.tjy .r:,-L rr 2r ASCII3 
';"-6-V 

tglt ..:*l 01020702H 6jV I

rerl ,-arr: 12 72 \ 3l 32 37 32H J'al-..r5u, OR 30H t L .r,-l.r J4 3 :11.r a;L diiL 1r ASCTOT

lrr; .r5.r* orli:-l s^a c.* 3 ;-f-q ,gly AAA;l J+ OR ;l ;*J.r ..:1.: "talr; ,-ll-5 e-;1- ;l ,-f^r c"[r, *5

Ll,o,.tl-*L;"'rJ.:*l ifl J-,!.i-.'t-n:,r, *!bADCJ1'-r;['sUSC F!"lr,-,lfif,;On' ' \'1Jr 
:+f a!;! lt --t,,-n'J.+5l.rl IJOR. o:-p: of! 4,cstJ F"jlJS

ADc AI"tDIl ; rJ.i; p.'lr g.e
AAA ; eSCU,5l; fi;
PUSHF ; b,'-,r,. orfi
oR AI.30H ; ascu i ,-?-f--V
poPF ; lrp+y rrL.rL
MoV lBxl,AL : [..V,t;'s



e.t 't dilat$fB s+dl OU.J t s4rJ ..Ut TY.

TITLE AI4ASC3D (COM) Adding ASCII nurnbcre
. MODEI, S!{AI,IJ
. CODE

.386
ORG 1OOH

BEGIN: JMP SHORT A1OMAIN
i - - - - - _ _ - - - - _ - -. _ - _ _ - -
ASC\,AIJI DB '5{8' ;ASCII itcrne
ASC1/AL2 DB '7.24'ASCTOT DB; ----------
A1OMAIN PROC NEAR

CA.LL BION)D
CALL CXoCONV
MOv All,ogH ;Rcguea! diaplay

, LEA DX,ASCTOT , EoEal
INT 21H
MOV N(,4C00H ;End procesaing
INT 21I{

A1OMAIN E!{DP
; Add ASCII values:

iroeoo pRoc 
";;

820:

CLC ;Clear carry flag
LEA SI,ASC1/AL1+2 ;Initialize ASCII nunbere
LEA DI,ASCVAL2+2
I,E.A BX,ASCTOT+3
Mov cx,03 ,Inicialize 3 loope

MOvzX A)(, tSIl ;Load ASCII byte in N(
ADC AL, tDIl ;Add (with carry)
AAA ,.Adjuet for ASCII
MOV IBXI,AL ;SEore aum

B1OADD ENDP
t

C1OCONV PROC NE,AR
LEA BX,ASSrOT+3 iconverC ASgIllt

C20:
MOV CX, Orl ; to ASCII

OR BYTE P?R[SX],30H
DEC BX
I,oOP C20 ,Loop { tinca
RE?

C1OCONV ENDP
END BEGIN

DEC SI
DEC DI
DEC BX
LOOP B2O ,Loop 3 times
MOv tBXl,N{ ;A! end, storc carry
RET

convert. binary to ASCII:

ASCII r\rr\ er \l-\ Jti

ASCI rl,rcl6,-rii
F .l A .x frJ Jl .rlu/ dt1^ltAL (c+r Y) r:rtr s- ;tillAAS ..r.fr. .f.rAAA 'u;L AdS 1".ir

-f , ;5,/'*b lJ CF I S f-,J J,S6.fNI ;t l: \ IAL;l ! P c.,tJ,v.!3! 4 ir,-.r!i; t- .r.:l.l

.Se P ttAL..lriU \-i- (b grtAAS .JL

Jt- AJll..:-.135H d;1t-ASCVAL2139H 6iL-ASCVALI 6 S't,_f.,-t 4 Jl' -.r:
\: L . .,r+U frJ lij .lSf+-,'* b rlls .5;l; AAS ..tu,!s. 

'5(39H)A.SCVALI 
;l t, ,auSCVAL2(35H)

.c-l A )l .# u\



IY\ BCD 9 ASCil d'rJrt 6t-.oJlJ diil.r;+

AX AF CF

MOV AI.ASCVALI ;0039
SUB AI.ASCVAL 2 ;0004
AAs ; o0o4

OR AI.30H ;0034

"r'riLi 
C ro-d_i !:!b .:*r p-, tr-j .-r5"r &F (35H) ASCVAL2 jl b (39H) ASCAL1 J[, ;a13r

:r5,r, der bAFJCF gbf,rl Jul,i5,/ &FAH jlb 4;AL;l!P .AAS.c-l

Mov AI.AscvAL2 , ffi, 
AF cF

SUB AI.ASCVALI ;00FC 1 1

AAS ;FF06 1 1

.r:-t -f L- 3r j^(. c-r.;.*-r FF06H ,f.aL

o)jig Jilt BcD .5tao^:l.t ,jtlr;
:l 1;1i,f ..r.5.1,-q o:,5r..cBCD +E q ! rl.r-cl [il n5r:*l fj'iASCII:l"trl i.*E J ?-r. )t

00
00

flabel:f I AAM | ; ?-ro )l -I.ASCU

[abel :l I eAD | ; jl ,li ASCII

ASCII rl.rsl ,-..,rj

s+ c# 
"r'riL: fjJ f )tj .r,-[ Ll ..r:5,r" O^.2, t, aX .rLi 2: ASCII o:l: -:f' +a.: AAM .,1;i-:

.rtry'rrc.-!.i- Clt6,'$og,i.t*'t;[+".rJ-rtBCD3o.rle+lrll*'.r15'tt'!'--1r-t^
jl .L,i-! ."': ^5 l1+l dL .st s-ft tr .rt*L" r,-lr: tj ?-r. l),r"-tl.<'" ,Jt^rlt b $li,t ':1,r" ;t'dl

.r{o:l.i-l (l-}" rJJ+ ./-Fr) MUL .:l*l c

Jf.:" ,S! .t.i,-*oJf;iAL.;: orjL.jL 3AH 1: c..-i gl- s Se f*-a (OAH) \' -t ltAL ' AAM

tJU q J"-L t 8c ?r- CL 1: l1 AL c,L-y-, y-j Js.r:-l 39H g:L CL J 35H ,5.eL AL # e.,t

ePi AX CL ",t'.;"c[.r+Ascil
; 09 4, CL J,-J.y 0035 09

; 0s 4" AL ;1,-.t*; 000s 09

' i CL y AL er) 002D 06

; o:r,:i ,; BCD d, AX Ll,-+' 0405

:.r{..:Lir-l o:J;rBCD .:l.pl J P .rt-l*, gt+t Ul-xAAD J AAM .rl.;,.:-'r

)-,-t
AND CL,OFH

AND AI.OFH

MUL CL

AAM

oR AX3030H ; ASCII t AX ,-},-.l.i 343s

AH 1: f ':*; C,llt ,rscr. (?ii 10 r, ! rlJt J,-IAAM .r5.r ,Jy AX 1'r l1 (002DH) Y0 MUL ':t*t'r
.,r5rr .t-+ ASCII .: Jb q b o, '5 r+ BCD t|ri, ",# 

OR 1;;-: ..r5.r" .r.Jr; AL 1: ! 0 o'tjlniL 3

d.1q .J-r.r,rr U- \ ,---\.i. ASCII + ?J-ra.i- .1, .i-! Jka ASCII ?Ji4Y &-:-r- \ t-Y J5*3

.,.74+,'*.rr;f Jq/Jr.-*q4 ?Jr41rBl0MULTJl11 o.t-o:,r, ;t+t .*l'l 4.rt l""lilAAM
Jb +, C10CONV 1r a-iL .-{ n5..:3, $lJt 0108090105 .:t:i J4i BCD .-pL .a-'b.2: 'rr:.r" ;[:l
l, J-L' .ri;b.rt 4.tl' jl J+ -[; .r.a.r-r.r 18915 li 3133391135 .r*i "ulr; J r;5./.1'-+ O-'- aSCU

,r;,fJtF + ?J-ra eltl.: ,Fty S A-&-".iL 'r'-L '.'ljlr o'.lr & i F:i + ?J.Pfl '"r"tr,r' r':'-L;

tiK e+,"r5.1 ;: 6s,* ,[,--tr ,Ji-q +6 d.i 4.SCII o:l: +5 -rJL jo:L c.-l JS* .c.JL .rl -r, .tJ ell
..t^l -t-rlr;



s".iJ dt.tJ+t t5 sJfdl OqJ r.r..it.-tl, YTI

ASCJI rlJelf:."fr
l.r 1q,.:-Y.r,-L l.u,l.AAIvI.u:L .riUC f^1, 

'l1J 
jlJi IJASCI f9i.,4 q3-;AAD.1j*r

o$ rlq.".l AX Jr {-r!.t{ f ;9;, cf-- 6t 1 
AAD ..r5 rlc.il o.r5 ,..i BCD ,-JU b r;5 r5tr ASCtr .glr-::U ;l

cL c;Jl- (* €.{tt 4 laii slr;r. +lr;e.;..:-t
w ;l.tir .5.e1>AX .Jr+Jti .rrL 09 Lr 01

gJ--.u ct/* CL i .j. .l(32 38H) IA .A.sCn

f*,u.1 fS r; c.,!f-r .riUs.ASCU 7 .dt

o

JJ'ir) epi A)(
Al.fD CI.OFII ; orr5 orj, BCD ..L.r+ gZ 38

AI.ID A)(,OF0FH ; orr5 c;i BCD ..[r+ e m
AAD ; r.,aJU) .* .f,-.r; m tC
DIv cL ;VJ':-E qxN

TITLB

BEGIN:

AI'IASCMU (CO!,t) Mult,iplying ASCII numbers
.MODEIJ SMALL
. CODE
oRc 10oH
JMP A1OMAIN

MI'ITTCAI\I
MT'IJTPLR
ASCPROD
t-------
AlOMAIN

AlOMAIN

,:?83,

5 DUP(O),

,ASCII itemaDB
DB
DB

i

BIOMT'LT PROC
MOV
LEA
LEA
AI{D

B20:
MOV
AND
MUL
AAM
ADD
AAA
v.ov
DEC
MOV
DEC
LOOP
RET

BIOMI'LT ENDP

i
clocotfJ PROC

LE.A
MOV

c20:
OR
DEC
L,OOP
RET

C1OCONV ENDP
END

PROC NE.AR
CALL BIOMT'LT
CALL C1oCONV
MOV AH,09H
LEA DX.ASCPROD
INT 21H
MOV A)(,4C00H
INT ?LII
ENDP

;Requesc display

;End proceseing

,'Initialize { loopa

;C1ear ASCII 3

,.Load ASCfI charact.er
;Clear ASCII 3
,l,lulUlply
;Adjuet for ASCII
;Add to
; atored
r product

,'SEore product carry

;IJoop 4 timea

;Loop tl timea

Mulciply ASCII nurnbera:

NEAR
cx,04
SI, MUI,TCAIiT+3
DI, ASCPROD+4
MUIJTPLR, OFH

AL, ISI]
AL, OFH
MULTPLR

AL, IDII

IDI] , AI,
DI
IDI],A}T
SI
820

::::::: _r:1::_ ::_T:: :'
NEAR
BX,ASCPROD+|I ;Right to left,,
CX,05 , 5 bytes

BYTE PTR[BX],30H
BX
c20

BEGIN

ASCII r\.rc\.1yi \l-\ $

: .t lra ltr.l tl



YIY BCD 5.{.SCtr dtJrt dttrc.rlr uljl.l.;4

.J-,L .r5(,. J! t, en .r .r5.1 C.? 
AL Lt lr (14H) n ,PV 'Jd54 -ts'b (0AlI) 10 1r ! AII ' AAD

.r:*l ,r.rJr: Yl ,r,u;t l ,)t* .001CH

.EIOMI,IN PROC NEAR
CALL B1ODIV
CALL CloCOlw
MOv N{,09H ;DispIaY
LEA DX,ASCQUOT. ; quotient
INT 2LII
MOv N(,4COO!{ ;End Proceaeing
IlfT 21H

A1OMAIN ENDP

i
Divi,de ASCII nunibers:

B1ODIV PROC NE,AR
MOv cx,o4 ,Init,iallze { looPs
SIJB N{,AI{ ;Clear lefE byte of divldend
AtiID DMOR,OFII ;C1ear diviaor of ASCII 3
LEA SI, DIIIDIID
LE.A DI, ASCQUOT

LODSB ;Load ASCII byte
AliD AIJ,0F!{ ;C1ear ASCII 3
AAD ;Adjust for divide
DIv DMOR ;Divide
STOSB
IJOOP 820

;SEore quotlent
tFour clmea?
; yea, exltRET

BIODIV BNDP

i
Converts product to ASCII !

C1OCOMT PROC NE.AR
IJEA BX,ASCQUOT ,IJeftmost byte,
Mov cx,04 ; 4bytee

oR BiTE PTRlBxl,30H ;Clear AscII 3
INC BX
LOOP C20
RET

C].OCONV ENDP
END BEGIN

,Nexc byce
,toop 4 time5
;Exlt

ASCII r\.re\ fi"it \l-Y Ji!

:t\ l:* 810DIV Jl92 .,:-l.i\ 4 * f*.i. q tl.r.tr.rlra lJi. L<,- t'iii \Y-f J<-
; rJr:,r: ,F GI J+ r'r) AL ;s :/4DWDND ;l tt ,:-.lr d,- IJODSB 'S.f .r,Q "-'1, q ..rt

+, o>f ut fii- AH .r!.! :r .$l-itr .$L,t |J.ii (DI t* .,) QUOTNT 2r AL ;s tl t'o'.tr STOSB

.rJLe AH et J .,: o.tl^1iL ; c-l 00090204 .tl+ ,'- - i 
6,21- 

.rrs.rrfr- ,"lil; AL .,.t b ,liADD 'S 
g:-*

,-lrr+ (.:-L ! *. ;l) 3V393234 e)r.4r.trAsCil ,-Jti 2r .:*; 6rl- cl0coNV Jl11 .$Lr. (D;l

.$r./ .,5-l-i qitt ) )u,WU.IASCII ,:*j CJtt uEsl ,54
,ln .rf r:-lr+ .J,--ri -h ,t * 7s* 6lt 6,.d, tl- J,-tt ..r.!q c+q.i. :l -Fti. * f ra, Jt

.r5.li-)A" b' A *.\vJti r{ ASCU uF..r+" .r.r+



s..f,n gtbtttfl5 ,r.l+dl O9l , sdrd ..U11 YY?

oiJil BCD gboilj .,$lrf,
tufr.r j..r.So:.rJbJlrnrtJl .rr.t.rrl900(D A2n4,i, ic/l-.ASCIIfi_J jt ,l.iJl:. 1r

&..* -l g* +|i.r'.r.i"l c.t-l rrr5 BCD #ii2r JL .l).tir;09A.1-."L..r,;b -( tt *+!r,.t-fi

BCD HEX

First ADC, c'lears CF 36 36

!. 27

63 5D

78 7E

94 94
(L>72 (1)0C

05 05
06 06

11
t2 0c

DAA adds 06H, sets AF

Second ADC, sets CF

DM adds 06H, sets AF

DAA adds 60H (because

CF set), sets CF

Third ADC, adds 1
(because CF set),
c'lears CF

DAA adds 06H, sets AF

i:;lr :.1'.1 DAS .l DAA dii )Jt" )t.Jjli- ,J:* ..rgr ;ta.;l or J BCD 6trorb 6, J.l)
tt b"t'l 

I DAA | ; ge;l .u .r,r.rl
tt b.l 'l I DAs | ; &-rrr jl J-

.F-.t ,tr .usa 6na: bW ,,.t'i J"rL DAS 3 .15r. G-.a; AL;r ! BCD 1l.rir 3r C.? J-rL DAA
..trS.ri.il:r1 l.r (pr.r.rr).rlr r, .r, .!-! 4 BCD .gtr.rl*i .r"-!

.r:li 4 S l*," ti -t.,!tt C ;t ;.:* r:-1.1 r:- p: ).8 f l.r:-l ,+ y gr.l p 63t- AL 1r BCD g*

. DAA ..r.]q 4 CF t- rlti ;-:d 99H ;lAL ,r rtra. Jt .rjtJ. 
f.i/..'* 

trAF I JSs. C-r AL q ! t DAA
,ys.t\ Jl.l.r.rrl y-j J[,..S.f dq bCF r AF rsJ.srll ri. 1t ,.tSu. c5,. b CF J J:S,J. g.-AL q lJ60H

.lLc
r: *';ti.;|6..r-i li g.+.CF ga; ir.Uri- tr.sl.r e-.0flg4n J057936. BCD yrti. # ,iJ

.t-*,grl,;l .:*.1.1

EIMRY STONED E@

0011 0110

0010 0111
0101 1101

0000 0110

9991! 63

0111 1000

1001 0100
(1)0000 1100

0000 0110
0001 0010
0110 0000
0111 001-0 77

0000 0101
0000 0110
0000 0001
0000 1100

0!90 0110

999L9919. 12

.:.*c gil272 63 .>2t^. y )h JL ACD g-
J.ASCII ,,-r[i. B10CONV J|JJ .t)U,! ,r.]-r.r! .:it)L 2r rSBCD C- JU \y-f .$i r,by
.116.r-:;lry .r-f.t.l,-- BCDVAI2 J BCDVALI rri o;li ECD r,rli. r, IASCVAL2 JASCVAL1

.fjlrr*.1l ,;nrL- ..tt-Lf .r!;br4.g+ri-r .rl ,r:!; .- .tt .,t tf" jl .$ljs. .:fr-S lFl .rA q ..!b
rl.t-- r,;1.; c.rl-lS;l 351;:,..1 lrl ..r,-1b 1$ 01^li BCD .:--! ..i- .r,1, .g! ASCII ,.r,-t. 

' 
at L,_; c-l Lr..rL

.r.,b.{SCII 6L^J+ ;r c-.! ;t ,ra;;
.dt+ tr.+, .sr./ ita.l BCDSUM 2r *rji BCD rl.rrl c.? 6lr,.rtr - l.r {iL ,5,: ClOADD JIJJ

..r,:b.S;& !,.ri-qf .rU:-tD DS:114;t- DEBUG tr r.;l-r.r rf oy.r.rt,;fl)lnZ$H



tt! BCD 9 ASCII drrrt 6t-rortJ uillJ1'1

TITLE

.3S5

AI4BCDAD (COM) ConverE ASCII to BCD and add
. MODEIJ SI'IALIJ
. CODE

ORG 1OOH
BEGI}I: JMP SHORT AIOMAIN

;ASCII daLa itema

;BCD data itema

ASCVALI DB '057836',
ASCVAL2 DB ',06942'7'
BCDVAL1 DB 'OOO'
BCDVAL2 DB '' OOO'
BCDSUM DB 4 DUP(O)

AlOMAIN PROC
LEA
LEA
CAIJL
LEA
LEA
CAI,L
CAl,L
MOV
iNT

A1OI,IAIN ENDP

i
B1oCONV PROC

MOV
820: MOV

XCHG
SHL
SHL
MOV
SUB
DEC
LOOP
RET

B1OCONV ENDP

i
CIOADD PROC

xoR
LEA
LEA
LEA
MCV
cLc

c20:
Mov
ADC
DAA
MOV
DEC
DEC
DEC
LOOP
RET

CIOADD ENDP
END

cx,03
AX, ISI]
AI{, AL
AL, 04
AX,0.1
tDI] , AI{
sr, 02
DI
820

Add BCD numbera:

NEAR
SI,ASCVAL1+4
DI, BCDVAL1+2
B10COlw
SI, ASCVAIJ2+4
DI, BCDVAI2+2
Bl0CoNv
ClOADD
AX,4C00H
2LH

Convert, ASCII EO BCD:

; Initialize for ASC,IIALI

;Call convert routine
;Initialize for ASCvAl,2

;Ca1l convert, routine
;CalI add rougine
;End procegsing

;No. of worda to converB
,GeE ASCII Pair

;Shift off
; ASCII 3s
;Score BCD digita

;Three EimeE?
i yea, return

;C1ear Alt
, rnitialize
; BCD
; addreEEea
;3-byte fieldE

;GeE BCDVAIT1 (or TODSB)
;Add BCDVAL2
;Decimal adjust
;Store in BCDSITM

rlrooP 3 Eimea

AIT,NI
SI, BCDVAL1+2
DI, BCDVAL2+2
BX, BCDSUM+3
cx,03

AL, tSI]
AL, IDI]

IBXI,AL
SI
DI
BX
c20

BEGIN

BCD r\ra\ Cr J J-ri \t-l Jt:

GlrJn r-JE aq escur.gtao:lr .lr J*

.p+.jf.-;.il.ul Jil g;!1 .,:-l **L".bj5,5trrt+,St TLiiBCDU.ASCII',Jti2:.r1,'L, 1t;l

.J*rn 2r jo.:L ,r,JrJ: q La;:- ASCII ;l .h+ ..;.;- J) .r.'lr Jill; ;'k uiJsJt Jti o ,5':l"rrl ;;3
.r:*l .41rJr d.g J BCD r'ASCII



,t.t't gttAJJ*+.|S slial Oql 9 u+f3.} erU.; YY\

i WlS t r-li.f or dLl- .1: ASCII )rr 4 .t5 c--l c.iJ-' .r-l *-! I cr-JrJJ *, ASCII c,)L.+-

.e*l o.r,-i r5! c-l Jl.,l.r l+:,-l 1: ..r.l.:,rr fl+l b Y r3ll, t: tt .:1".-t*
.,r9: plq;t u^2- tu (:s) ;l l, ,),)tsyJ l5 jEiASCILr$ 1: c-*t; c.* .-,-[U

.t-Se J,(: or.:.:.'5 BCD :"r.e c.(- e5.r;51.r-ASCII ..yL ra ?" .:+,;:r:L: pt jl L f
,j-V Ury J.-* J,(64H) 100 )tl) ,yy.(0AH) 10 1r l2 s*ss,$.:r) 4 -r, b BCD ,*t #.ll

rPrA' "r''-tu
.r.: r^lJi

,J-t' J..L aJ-J" JeV :J:Ss. ;[,-$ .,rJ)J) q ! \ Yft ASCII :.r.o y-.1 J[,
4x1= 4 4x 01H= 4H

3x10= 30 3x 0AH= lEH
2x100= m0 2x 64H= C8H

1x1000= 1000 1x 3E8H= 3E8H

i' *s 1ts4 04D2lI

gl5)r) JE r.ASCll $re\ J-a,l \t-b Jt!
BLOCOIW JlJr \Y-O JliS r, ..r-!,.r \TYf ,rr.rr.: r.r.c L ,5;la(X D2H g* U.i.SqSr-.,,
1.,r ASCII rl: i ,:-L .:* ,:.-L ,,rri LEA 1.;-: .i- ..:5.f .J*+ u;.JU) J)lo e, ! \ yyt ..dSCII .r..r.l;

.t-iCrpSI .rLj.2:ASCVA * 3 ..t:S,r. ,rl 21..r.i.

oilri )l c.:lir-l ! .r[l*r MOV AL,[SI] .,1.f Ja! AL r, ! ASCII c.-! ee*l B20 1r S 6,21-t
c.rlr.r r^15"r ,F- trSI .dL JtF .*. -f .tSc sifAl- r !dSCVAL jl .:*.b c,*.c,*b.{SCVAL+3

tt'5; -+.rr.r,r-r .:.ie JIFA'SCVAL ,-,.t+ tk-A I 6tr1 UL ..rr:r. 
1tq1l 

l.l r;; l-.- J) dJ+

(\

(v

(r

A14ASCBI (COM) Convert ASCII to binary formar
. MODEL SII{ALL
. CODE
ORG IOOH

BEGIN: fl"lP SHORT A1OMAIN; ----------
ASCVAL DB 'T234'
BITWAIJ DW O

ASCLEN DII 4
MULFACT DW 1

;Dat,a iE.ems

A1OMAIN PROC NE.AR
CALL B1OCONV
MOV AX,4lC00H
INT 2LH

AIOMAIN ENDP

B1OCONV PROC NEAR
MOV 8X.10
MOV CX,04
LEA SI,ASCVAL+3

B20:
MOV AL. tSI]
AI\TD AX, OOOFH
MUL MULFACT
ADD BIWAL,AX
MOV N(,MULFACT
MUL BX
MOV MULFACT,AX
DEC SI
LOOP B2O
RET

BlOCONV ENDP
END BEGIN

;Main procedure

;End processing

; Mul.c factor
;Counc for loop
;Address of ASSVAI,

,.Se1ecc ASCIf characler
iRemove 3-zone
rMulE,iply by 10 fact.or
;Add to binary
; CaIcuIaE.e next.
; 10 factor

;LasE ASCII characEer?
i no, continue
; yes, ref,urn
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1r .r.:ul .J+ J 100(64H) . 10(0AH) \ ou) o:b qi r-r3r-iu .5'/ yt' (OAH) 10 2: ! MULFACT

+li C DEBUG L d.,J.JS- c.1! t".;i e, DZ)9+H rc- .l C-., L,.J)J) Jhi, 6;L BINVAL .o;t-
.+-LJ 6r:$* lJ rJi
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ASCU fJti e 1.9.1.:1li.gtro,llr,,[rJ+
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CJlt .{.t33^ b (0AH) \. .l ,gr-lr rl.rrl 
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,ixf 91o gh .,:-l

s.r.t-l) ."lE q tt 4D2H Jl.l, r.rly1 ..15,r. .r.ly ! ASCII )Jt r#'i ..t-:L 9 L- 0 Jan slr;,r. .-ul-+li .f
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'F{"r.1'-'+

AEDz 7B 4

AhB- c 3

elE- t 7

q ..,q c r:*lr;l ,sLi! ..:-l .plS.ru--c ..:-l (0AlI) * f *rr y'(f ) g"' : 
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..SL;i.rl

.F 31323334 ASCII c,t:e \f crr;il lr ;till ;,.f r-r .\ YYt :,:*l BCD J,^rL ..!*j eV Uti
.$ rrlr;

TITLE AI4BINAS (coM) converE binary data to ASCII
. MODEL SMAIJIJ
. CODE
ORG 1OOH

BEGIN: JMP SHORT A1OMAIN

ASCVAL DB 4 DUP(' '1,'$' ,DAEA iEEME
BINVAL DW O4D2I{

AIOMAIN PRoc NEAR ;Main Procedure
cAlL Blocol{v
Mov AI{, o9H ;DiePlaY
LEA DX,ASCI/AL ; ASCII value
INT 21H
MOv AX,4COOH ;End Proceesing
INT 21H

AlOMAIN ENDP

BIOCOM/ PROC NEAR
MOv Cx, oolo ;Divigion factor
LEA SI,ASCT/AL+3 ,'Mdress of ASC\'AL
MOv N(,BINVAL ,GeE binary amounE

CMP AX,CX ;Value < 10?
\'B 83 O ; yes, exit,
xoR DX,DX ,Clear uPPer quoElent
DIv CX ,'Divide bY 10
oR DIJ,30l{
MOV tSIl,DL ;SEore ASCII character
DEC SI
dIMP B2O

OR AIJ,3OI{ tsEore last guotienE
MOv tSIl,AL ; as ASCII character
RET

B1OCOTiIV ENDP
END BEGIN

830:

J-\ +8.,. \si.\. $rr\ J-li \l-\ Jtt
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(v) 17.385s (*iJl)

77.3905 = 17.39

Jp u. ;3,*,5.i- ..t.;q ,JV .;-I.rJl ; rlls t't f rtlS" ri:iL' J 5.000 g.t t jl* ,L:el pt P t1 :"r-e .1,
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Ytl BCD 3 ASCII +J.t drt orlJ slll.l{

TITLE A14SCREMP (EXE) Enter hours and rate, dieplay wage
.MODEL SIIALL
.STACK 54
.DATA

LEFCOL EQU 28 iEquaEea f,or screen
RITCOL EQU 52 ,' Iocatione
TOPROW EQU 10
BOTROW EQU 14

,.Houra parameEer list :

;

,.RaEe parameBer LiaE3

i

HRSPAR LABEL BYTE
}4N(HLEN DB 6
ACTHLEN DB ?
I{RSFLD DB 5 DUP (? )

RATEPAR I,ABEL BYTE
MAXRIJEN DB 6
ACTRI,EN DB ?
RATEFLD DB 5 DUP(?)

MESSG1 DB
MESS;G? DB
MESSG3 DB
ASCWAGE DB
MESSG4 DB

'Hours worked? '
'Rate of pay?
'wage = |

r0 DUP(30H). 13, 10
rPress any key Eo concinue or Eac Eo quic'

;DaEa itsemsAD.]UST DW ?
00
00
00
00
00

MULT1O DW 01
NODEC DW OO

ROW DB OO

SHIFT DW ?
TENWD DW 10
; ----'----'
.386

. CODE
A1OMAIN PROC FAR

MOV AX, @dat,a
MOV DS,AX
MO!,I ES, AX
cAr,L, Q1oSCR

A2OLOOP:
CAI,L Q3 OWIN
CALL Q2OCURS
CALL BlOINPT
CALL CIOHOUR
CALI, DTOR,ATE
CAI,L ElOMUI,T
CALL F1OWAGE
CALIJ Gl0D!SP
CALL H1OPAUS
CMP AL,lBH
.JNE A2OLOOP
CALI, Q1OSCR
MOV N(,4C00H
INT 21H

A1OMAIN ENDP

BINVAI, DW

BINHRS DW
BINRATE DW
COL DB
DECIND DB

B1OINPT PROC
MOV
MOV
CAI,IJ
INC
MOV

Input, hours & rate:

NEAR
ROVI, TOPROW+1
COL,I,EFCOL+3
Q20C{,RS
'ROVI

Nt,40ll

; Initialize DS
; and ES regisEers

;Clear screen

;CLear window
iSet curaor
;AccepE hours & rate
,'Conver! hours Eo binarY
;Convert rale tso binarY
;Ca1culaEe wage, round
iConverE wage to ASCII
;Display wage
,'Pau6e for ueer
;Esc preased?
; no, continue
i Yes, clear screen
;End proceesing

iSel curaor

,.Reguest dieplaY

JUI,.)K)li-r .jb-\l \f -\ Jn\ F



e.t'ir dtatr+fl5 slldl Otil , s4Jj .-ut

uov Bx,ol.
MOV CX,14

;File handle
;No. of characEera

;RequesE display
,. FiIe handle
,.No. of characEerg

; of hours
,.Convert t,o binary

Yr.

IJEA DX,MESSGI ,'PromP! for houra
I}IT 2TH
MOV Alt,oNt
IJEA DX,I{RSPAR ,AccePt hourE
INT 21I{
MOV COIJ,LEFCOIJ+3 ,'Set column
CAIJ, Q2OCI]RS
INC ROW
MOV Al{,40H
MOV 8X,01
MOV CX,14
LEA DX,MESSG2 ;PromPt for rate
INT 21I{
MOV AI{, OAH

, IJEA DX,RATEPAR ;ACCEPE TATE
INT 21H
RET

BlOINPT ENDP
Proceaa houre:

C1OHOUR PROC NEAR
MOV NODEC,00
MOVZX CX,AcTHLEN
tEA SI,HRSFITD-I ;Set rjghE position
ADD SI,CX
CALL \'IOASBI
MOV A)(, BINVAI,
MOV BINHRS,N(
RET

C1OHOUR ENDP
Procesg rate:

D1ORATE PROC NE.AR
MOVZX CX,ACTRLEN
IJEA SI,RATEFLD-I ;Set righE position
ADD SI,cx ; of rate
CALIJ J1OASBI ;Convert to blnary
MOV AX,BINVAIJ
MOV BINR,ATE, N(
RET

DIOR.ATE ENDP
; MulEiPlY, round, and Ehift:
i'
EIOMUI,T PROC NEAR

MOV CX,05
LEA DI.ASCI{AGE ;SeE ASCII wage
MOV AX,3030H t to 308
CLD
REP STOSW

MOV SI{IFT,10
MOv AD.IUST,00
MOV CX,NODEC
ctrtP CIJ,05 ilf rnore than 6
.tA E4o ; decimals, error
DEC CX
DEC CX
JLE E30 ;ByPaBa if 0, 1, 2 deca
MOV NODEC,02
MOV N(,01

820:
IRIIJ TENWD ;Calculat,e ehift factor
LOOP E2O
MOV SHIFT,AX
sHR Ax,1 ;Ca1culetc round valuc
MOV ADWST,AX

g\.ri.fS:;;-r.|,-\j \l-\ *, $



YT\ BCD I ASCII drJ'rt d:LroJlJ s,illJrt

E30:
MOV AI(,BINHRS
MUL BINR,ATE ,calculate lrage
ADD N(,ADJUST iRound wage

E40:

E50:

;Product Eoo large
; for DIv?

;Clear AX

cMP ADJUST, oo ;ShifE, reguired?
JZ E8O
DIV SHIFT

E?0; XOR DX, DX
E80: RET
ElOMI.'LT ENDP

converc wage go ASCII:

F1OWAGE PROC NEAR
LEA sI,AscvAGE+7 ;se! decimal PoinE
MOV BYTE PTRISI],'.'

ADC DX,00
CMP DX, SHIFT
JB ESO

XOR A)(,A)(
JMP E?O

Display wage:

ADD SI,NODEC

CMP BYTE PTR ISI] , ' . '
JNE F4O
DEC SI

cl'tP Dx.00
,fNz F50
cMP AX,0010
JB F5O

DIV TENWD
OR DL,3OH
MOv [SI],DL
DEC SI
SUB DX,DX
,JI'IP F3 0

OR AL,3OH
MOv tSIl,AL

,. no, bypass
;Shife wage
,.clear remainder

;Set right. start Poarn

rB)4)aaE if aE dec poa'n

;If DX:AX < 10,

i operation finiehed

;Remainder is AscII digic

;Store ASCII characger

,.clear remainder

;Store last ASCII
; character

;RequesE display
;File handle
;No. of characterg

F30:

F40:

F50:

F60:

RET
FlOWAGE ENDP

i

G1ODISP PROC NEAR
MOV COL,LEFCOL+3 ;Set column
CAIJIJ Q2oCI'RS
MOV CX,09
l,EA SI, ASCWAGE

G20: ;C1ear leading zeros
C'!!P BYTE PTRISI],3OH
atNE G30 ; Eo blanks

G30:

MOV BYTE PTRISI],2OH
INC SI
IJOOP G20

MOV AH,40H
MOV 8X,01
ltov cx,19
IJEA DX,MESSG3 ,Wage
INT 21H
RET

G1ODISP E![DP
, Pauae for user:

g\.ri..;Kry;.: .jr,-\j \l-\ y Jt:,
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HlOPAUS PROC NEAR
MOV COL,20
MOV ROW,22
CALI, Q2OCI'RS
MOV Ar{,401{
MOV 8X,01
MOV CX,40
LE.A DX, MESSG4
INT 2Trl
MOV Ar{,10H
INT 16H
RET
ENDP

Convert ASCII

PROC NEAR
MOV MULT1o,0001
MOV BrNVAr,,00
MOV DECIND, OO

XOR BX,BX

MOV AI,, TSI]
CMP AIJ,' .'
dINE J4O
MOV DECIND, Ol
\TMP J50

AI{D AX,000FH
MUIJ MULT1O
ADD BIWAIJ,N(
MOV AX, MIJLT1O
MI'IJ TENWD
MOV MI'LTIO, AJ(
CMP DECIND, OO

JNZ JsO
INC BX

DEC SI
LOOP J2O
CMP DECIND, OO

JZ J9O
ADD NODEC,BX
r(E I
ENDP

YTY

; seE curstor

;Request diePlaY
,'File handl'e
;No. of characEers
rDisplay Pause

,RequesE rePIY

Eo binary:
HlOPAUS

i,J1OASBI

.r20:

,f40:

ScrolI whole screen:

;C1ear BX

;Get ASCII character
;B)4)asa if dec Point

;Multiply by factor
rAdd Eo binarY
; Cal.culat,e neixts
,' facEor x 10

.;Reached decimal Poinr?

r yes, add !o counE

;End of looP
;Any decimal Point?
i YeE, add Eo toEal

;Atcribut e

,J90:
.JlOASBI

i
Ql0SCR

Q10SCR

;
Q2oCURS

Q20CURS

PROC
MOV
MOV
MOV
MOV
iNT
RET
ENDP

PROC NEAR
MOV N(,0500s
MOV BH,3OH
MOV CX,00
MOV DX,184FH
INT 1OH
RET
ENDP

SeE cursor row:column:

NE.AR
AH, O2H
BI{, OO

DH, ROW
DL, COL
10H

;Page 0
,.Set row,
; column

Scrol1 display window:

3\.1u..1K:;i,r .i!-\j \l-\ ir J5..:
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Q30WIN

Q3OWIN

PROC NEAR
MOV AX,0505H
MOV 8H,16!l
MOV CH,TOPROW
MOV CIJ'LEFCOL
MOV DI{,BOTROW
MOV DI,, RITCOI,
INN 1OH
RET
ENDP
END A1OMAIN

,'Five rows
; At,tribuce

b\Ji.)\S )j.:r) .j;"-\l \ t-\ 5 Jt:

1djl+.rL:.el pt;rL-.,-{ o},-aL.:r';-:.(:..t r"f flil]l lJdl5,rr-3.cl:r591ri.*,J"r E10MULT

.:11.u cllS. .=.i; [- cl:rS u-,e;

or*t IJASCII dLaFlJlSUi gtli.rtt r:- c.5i.y ,5'a U-F-Vl) )V-el ^J"ii F1OWAGE

.-^5"f .J*rn ASCII +, ! ,rlr3, tr,a'> 1 .sSu^

.Jr).,. d,:,.1J tt A I tSC J! ! r;;-.r 6,lara-a G1OPSP

-L; q (ESC) rl:r5.$r./,i-L; r-,L"l* lr rf.i. nS 6 .,;tj b lr o-ti a-l-:.';-: H1OPAUS

.J-a..rj ul:l t, ,i.lb.rl 4S JSu,.l).el

.,r-.:tir 1: 6lLll gtill :1..r^; ;t' J (aJ J..,bL 6ly 
'# ,-ro lt .i-) ,11.1:3: 4, ASCII Jl,-ri J1OASBI

.oli :11;

.Js"r, f.iJiij ,sl2s'J d.st t oV l.; ,li 1 rn,,r, e-tt-* 6r l, J's '^L- Q1OSCR

orlr ,5-Li G.'l tSS.t i Glo$ Q)Ja, lf;at S /i ,,2'VL d.f.l. .1*i- dq, J) oJ+i ttr Q3OWIN

.s-a>g 6tl* 6f lt,ti'/

,-(-r r:,.:1.r- ..:ltjr- jl+- lJ ,L-l p,r ,J'l.i Jan d.' .l ,,-l c.Ly c!-rJlil .f-- .taC.f .l9.t*,

lF- ASCII .1 .!+' .9 r\ o J.l> J.e l'$- dl5" ,1+' 6 c.i+i, b'-l J .:j-:-J) :3> lllir Jl .i tlq,
jl .rr^:-: L. .r5;;t4 ,Lll pr u-t-i jl 6riq f i.s..i- 6lL i-t t '>VL f t .t'\,1 \. r l.:ij
J-flJi o-u,-o: ltlail lq 4 -L.rr 4 ,J--e.st.$r,r, zlrir *.\l).:1,.:-,.: e.t;y.+|.j iJle- t00Y0.

..r-.iL b,:::;.t- g-l y.istf Ai rglr;3-lu,)lj1 il bV t-,-;i
c .;*! ut:-l oJ-.3 ,-?l-h i.ll5l:5o:t;' .l t-L ,Sl.t tu--1t uE1; 031.c +Sr.by 6--.W ,9,.s-/.

,+- dbtslrlslr- .r,-L; d$jrl tVl -h )l r;l) a-i1 .rLcL {! ^+ r54t o'r--r.: ,r-rl5i,Jl+.t? l{r
jjl c.i.ir 1J rar ot- tr 1'h 4 +tr u!y.,S: -ft$ -*,Slri .str"r lLl.ll ,L;: 4l q b . lGrl

,|St*ql..r:rr.by.,:-l o.r.itO Jf.oi.1:r5r:-l XIltTJtirl .,;1^J 6),t'p.1ri.r.l,-.:>f ;l 6,s11j

.qL,; r:-' J;- ytb t Sstt s.<t-f *+t*r Ls1 !l,-k J)-,IJ#;tAS- htr g* 6t,

uib J.lli- .Laolll-9 C)^-rl J orr5r"r5- gJl C* r, .te:y2lSjl u';+.iZ aJUu

.+tq;t+, - \Y.ff ;l.:,.rlJt-il # t.\Y.ff J'.Jl$",51 jl r+ b l.r-,.-ar.i-.t*l.l"f l*!.J;jLtd

LriJrJr rJt b .r+lr-.:*.1 35- ..u: ;le;l 'r*J t{! .l){p.i. 6,1" u'-i:.St t .F-ry ;,7 y J'l;u. ,'.N.t1

1.: or^i.[,t5.rt-la, J^" viJ.J.]S Oa;-, lirl rJ, Oty ui':.6V.5,f* y o.:.f tr; **,tli.e ul2

.+lj 
63: 
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ro 

"t.tr.l, 
q J.l* lP +|tASCII ,5:.9.13 . J*i! un ctJrJt s.rc .r*rlr-., ,ft

JDIV J IMUL 1l o.:tpi,.l o3>i atl (.+5,U-y" d.JrJ) J* .1,. ,:.)tc -r*5 6)r;12'cu),r d)y,j o-JSs"
.**5 t' l, <ti .O ulr;;il 6q , ,* JlJt d,- !"-5 .*-f 6ly ..r=.5 $: .;b r:-)\.c ,gborl: 6.;t.(-: 6lr,

g.t*lfcrt53
,.--l.i 

f"" .1 .p.r 6.lt- .rl.r c.r! Fi .drr, r[i .i. 6lr, 'rlb;t+ Ftt6-r" ,ch ,-]-! ,5,. ASCII -r.ti "(,-
,g+l Y 6rl- -*

. +l.r-5"1,-+BCD,yJU q !r.1i.4n, -#; *.r.ASCII grt jl bl--= .i*Y ril .
.r5.f .J"-ti o.:-l BCD 6bo.:1.: 1 lJ J+ o,:.-! y' 1r pr.;.1: a,ASCII ,5br5!t5orr5orr5 o

ylJ+ f.i.E!' 6t 1.AAS ;l ASCII ,t-t'r )l rn .rl.5 orli:-l '='lr- rrl- gl, AAA ;l .ASCII C- jl .ur .
..r;50.:Uil

'csr,5 sj,,rrJa:' * Y ;till .-/-.1,!r" .:*.<1rt',5! .!."rr b 4 =st- J ?Jta.ASCII ./.r- jl J+ a

.+L'j 
{,-:J.-'* 

AAM t lt 4 ,?to;t .u .r.11; .!_-rn

" otr,Jj r!,Lprn) t Y 1b1l rt-Jt,; .:-- tl:r5,5! ol.."t q tt *7* J I4.ASCII frJ il Ji a

.+-U dL' AAD t t, 
f * r rJ 

"1,-+
d)JG-JtJt,,Jbn,ASCII .l +'iJ".f.Jr.*(Jr-JiJ)q!ASCIIrtJrl ,;tt.l-uilrrl ,51 6lr.

.r*-. J.js . l1i .:,)r "1 )t :-t .9 
j,),cl eti: .Yl b l. ,r4 ASCII 6l,r;st;15 ,,'.rys

1-,. * JL.el.;j:6t;; '.:-l(0036H) ASCII

tnu:.ly,
6 .slL (0038H) ASCII 8 63L AX r1.5.r,.l (tr-t

ADD AX35H (-ijl) '4n' Ctor ! -rrj
AAA
SUB AXDX
AAS

Jii BCD (V) ASCII (jJl) .qf .rli--.ly-; ,5bJG.lr 3796 ,arr: rl$" ..15-L"J 6ly .slli ,gh,r.;l (\ T-Y

.o:TJBCD (y'.'rr5
4-f1*J.*-i S b dl,Lat' ..'*.1 02050904H 6sVBCDAMT gb L o: Ji J.i BCD dai,5i (\Y-f

.rl5 
"!,r+ 

32 35 39 34H .e-, ASCII r ! ..li ,r[-1*.
ASCAMTz 

f 
L lr ,sF, .rl.j 3 u.:*l Y \O ,ASCII .r-o.r-a.: .;lrL 61L ASCAMT1 lb t rfi cf-- (\ Y-Y

y \ ),.'l- J $-S -' r; f.i J.: b ASCII r[-el nJ -tr5,r--r 5..llrr-, .!![ ASCII 4 e sV
.{L: 0.;,-! ASCPROD

1.: l:*i 6.rb I r+5g:.;; ASCAIVIT2 J bASCAMTI , \Y-f .F.l ,St^rl+ clLr;l o.:t-iil t (\Y*0

.:r.! or.1!ASCQUOT

ItJ.V.l ..r5"1.-J,,'ur-JU)q!fqAftr-rJ-o:;[ir(-iJl)+-lttltt)"slf 'Sl:t;:-,t.rq-|., (\f-t
.t;f.F.+ ASCII +, l.1 ..lrilJ lhi. (V) r-r.3.: rll-li ,r.r.:yLi ,-Jti 1c

ollsl .(.r,:-, b f ,-|.al JNT21H) 'r;5 l.r-l l.1 r..ri; r,---rr j}t'6&iL ..;lsl ;*{ 6,111 +,1;.,1d,. (\T-V

:J+l d'i,.Lj J) JUe q tyd ,-,L"a 13,s1 ! .ri1 .r,11; ,.!,-.r+aSCU V"lti o, b ,.li,iL

Memory size is nnn bytes

ADD AXDX
AAA
SUB AX,OBH
AAS

(:)
(r) (c)



tOd--t\

JgfA".-i:to; g.lu-1'u

.,.r1 dhr;1-t tlr-5.",-1. l.J;Jq )5 ttb gl+l .J-ll.t+ qJ;r, q glt JtL, 6;L :eiro

al.tql
bC-, bc....J ,:.'l^'.,3:.blU ,Ji- L-ao.:l:11 ,glattiL- ubt+.ri;l; a..1.;r,6Lr:y;t5;l ,511**r

6t 1 .r,-l,rc<;K' .\i,l;Ui tgir, * 6lr;,;is-t .* s Jt* Jslr- ,it;.r,; f.'1 F 
"r-r 

..r:-lli.r

J3.q .g.17:-,-a ; -q.rL; jl ,J)t*1 fl.jl .r .ll..r-l -L-r* JslJq. aS ,>-l u,Js.t ti-' l:*' J-jra t: *
tsl-r 4..t-t-rig Lil 1: Li r5l:-l 6E A d).,1 tEj,U Jlf.q jl o:li' ,l J siJ*, .t)\'l ,ry
)t)de+J, o1 Jrtt:t;torli:-l e5.g;Ily6bo*J;t o:l,i:-l ;.J-lJt.l:bo:b,,+;rrr3;,-;ra.;frL:

.r-tr.f J.l-t+.i-

dslre.,.4J-
L gFtrtJ) ., "lb ,.rL.l lr ,Jr.l.r.l -r" *f sl.f +y dst * Jll.r+ :l;l .J-l"r.1 )t J+;,.,.- dsa- 6111

,J.:S.r" o:U.:-l 
'.,15;.1 1r l^! 6J_lr- t-t-C i-r J-ly t- 6tp q j ,* t ,J-* clLr ! u(,g.:.r-o

:15,r, 011-ll J;.r- a^15;.J31 +, STACK ,.it bi y tr:*l ot!; ,-r'rijJl 4-lJtf ;l 61,: ',
STACK DW 64DUP(?)

a--")i; MONTABL .$iu,,rr:Jlri,,g:.r-c r,:U, J L^FLIS.CUSTABL J MONTABL tt Jlz t
I S.t -;r-f tt 0liFL ollj;l tjl- CUSTABL nfJL.;.: rJ5,re a-r* tl boL;l ,r,-t -,tl

##r 3: iJl',il1';,I1,;,,;:,,'o;,
d.g5qy, Ll .sJb pt a- CUSTABL 1: Q1r-1.11 +-r ; rJi.;b -i\S ^- MONTABL 1: t6,_:3.2; a^r

or.,-ic.-!u{.;rgl5g;"t-i.trl.r; Y00 1l-M.rl &StSe.Jur{.r,-tr.l, lGqtt,r.rr.rrl.r.el ,J*-l
.r_irt

6tUJ r^ \S5f y p).rl ;l ,; J:.q .-u! e-61$ l6:.Lc y:ti" )l ,rJ-i 63L r:-l ;5* Jjq c<,-

: ,-:",1 c..rL 1 (rSrrt.r 
C.b1.) 6syj,5'.16 9l (-.,.1r.1) pr Y (pti;l rl.r-'),gr..rr

STOKIBL BL 12 'Cornputers', 14, 'Paper', . . . ,17,'Diskettes', . . .

t;lje.c +la.& ,)V 6,W u+5.:21: rf J J; c;l;i 6c.-l ili;* ,5ly'Paper' et ,l.r,r otn lka
.4 e.-r .r5cKt.r- -b ,li tr l.r Jl-r+ (StrJ p $li./ ,Cr-J ,-ts-lyl ,9lr .:3) :j1



s..t) dtatJ+i.l5 1,ftdl gt?i, r#i5j.-ti.11

STOKTBL DB 12, 'Computen'
DB 14, 'Paper ....'

DB 17, 'Disletres'

:s{.t,r-o:.;lrir (r:,-! \0.') {LrUFl)15\0 tr 4.,1e u,tSg,zt-t 6:JJJ \.. lr J:.tt q Jl5
STORETBL DB lOO DUP (IS DUP C ))

..(*,-s gst t JslJe.

,[-F€ o;,-! .r(-.: 61at-ti rtlyl +5!;lrr .$21: J.;J-.,llslol.; tsa-.Ly ,;;tlt-r .;t, 13t-rcJL.1r

rrb !.uUJt-r+.i- t;li,-ro-.by.1..1i;i/-+.J-qr-:-!1l;L; r))lty,elt^-Lt'.11 6rl'.tur-o,'*10(-
$,1 F t!.f Jlq .r!y* oyq .J-r: :lt tb,;a."l C oJ-i i-.,1* JB J;.tt cf.,- 2: j oslr; c(--r

J3.r- i:.r- t*Uy o*^ 6# f! dc-l 1.r),"r-f i--F l.l ,-irr J-.r.r+ -b.l -p -Sl ."tJ€ J-,:. t
.r-lr.l I 

"1,-U 

.rt-r;* 
"*l ,J.tl J;r- ;t ,*.,.,* cf-- .cL.--: 631 .'L-[ J-llq tr ..t,.f J.*t ; .t;5 -CF b

.do.tl, ! .r,by 1.: J3.r-1 llo:l.iil -iL;C;l.cr: t g-.llf e.rar,rra.:1.;l ,-rt-UJ;.tt .{ -fUU, \V ,J-a,

JSt gkr-r-)., q Fl*i.5tr drJ:T
.r:5"f 

"1,-+ 
'March' -u.lL l:;ll .!:f q lt il -Ny.i- 3 o:.f :11-9 l., Y riL oL olL-i pt5.<,- S ,ij

;t--<,- JJL ;K^ d..rlLtill .i;rlr boL;t ,:*l Jl.r+t-* ;f,Li rrr,r" fl+l lJ .-li+' o'-l 6 tFJ)
September .r^i! lL i/-j,;!JL 6JL- J.-! 6'J)J -p Jp.srt,

MONTBL DB Tanuary'

DB 'February.'

DB'March...'

DB 'D"""otb".'

Jl JMONTBL+18 1:'March',MONTBL+O9 1:'February'.MONTBL+0O 1:'January -i,Stttt
:rrr;te;l \ fi )-t".r,-! c.[r1 ,l oL r1ni.y )t ,fJ )lt 6ly.:11: ttt fi

.J!5 
"F.+' 

Y ,rr-3:Jr a, ASCII 33 1l l2 o.'r-i :113 oL (\

(:11:llriMONTBL+O0 c..+J*1:.\ oLlr-;ls - 1 = 2:$fs:.tr;,111 l1 \ (v

Y x I = \A : (61313 -f J*) 6:-r- 1.2r ! -r,..ta:-te (r

MONTBL+ 18 : sfu^ .lt )V ,tr '6Jg u"2:i 1: J-L ..J C* MONTBL ,nrri t, {tS) tt }.V gt (r

.t-irl lLoi'March' ,St:ts E
jl+ r.r.l. JJq.r"l.rii^.ar- f;Ff clre.r/"r ^;;V J.l,t+ 1fu ua"at u"rti;sli;adi-i'J,-l

.J.at j J+L.-i 
'Fy J-rrt 6trJ )5 o-.br, n5 c--; Cjl+ ,.rS.f .1-t* lJ

boL Jj.q :\ Jhr,,*ii,*.,rl.l-.,.i
Sr-t C-C Bl0COlW Jl32 .oL gttlU tr J.lrt q 1'*i:- ,,1:' ': rl ''*l t[, \0-\ ,.[K-: c"Ly

: 6C.h+ y-; uL gi-lr ' , JG * ASCII 1l l, 'L 3 ':-l 6':3.,1.1 (November)11

3131H

0101H

= AX r: ASCII 'l 6if1\
= :030 rl:rSXOR

ooolH = ,f J! "*] *a * V<.:^- .-:L fl
0008H 

i= 
dC-(10) oAH [ 3

Yr1



YTV Jttg !,ilt.rJ+ t +rrt
I tsrr. Js,ilt J.l-t+ dto.Jr-l.r.l s^ilJ ,:.iiriJ, ClOLOC JlJ.)

= AX.l: .L rl ci- ;.rK
= Qs'ilr Jp)\ Y 'r>

= (MONTBL) ,.1.1.ra,511i g.+

"ril..j ! 
Jl D10DISP 

^S e;r*.,r rr5.rr Ji:i ALFMON q Jt.q ,l l, ('November') -.e:rj .J1.1.1

.**172 J 01 ir:.r 1.: llrie ;U .1 r.lSo.ir jl ,bozLJ .f.l* -L.r 6lral di.tt 4 ..tl:

000AH (10)

OO5AH

MONTBL+5AH

I I I!T

BEGIN:

A15DIREC (COM) DirecE table addressing
. MODEL SIIALL
. CODE
ORG IOOH
JMP SHORT A1OMAIN

NINE
MOIiIN
Al,FMON
MONTBL

9

'11'
9 DUP (2OH)
',January
'ApriI
, July
'October

DB
DB
DB
DB
DB
DB
DB

'February ', 'March
'May ', 'June
'Augu6t, ' , 'Sept,ernber'
'November ', 'December '

.386
AlOMAIN

AlOMAIN

BL0coNv

820:
Bl0CONV

c10Loc

c10Loc

Dl ODISP

DlODISP

PROC
MOV AH,MONIN
MOV AL,MONIN+1
xoR Ax,3030H
cT'rP Alt,00
JZ B2O
XOR AI{,A}I
ADD AL,10
R,ET
ENDP

PROC NEAR
CAI,L BloCONv
CALL C1OLOC
CALL DlODISP
MOV AX,4C00H
INT 2].,H
ENDP

PROC
LEA SI,MONTBL
DEC AL
MUL NINE
ADD SI,A"\
MOVZX CX,NTNE
CLD
LEA DI,ALFMON
REP MOVSB
RET
ENDP

ConverE ASCII to binary:

;Main procedure
iconverl Eo binary
,Locate month
;Display alpha mont,h
;End proceeeing

;Set up month

;Clear ASCII 3s
;MonEh 01-09?
i yes, b1ryaee
i no, clear AII,
,' correcE, for binary

Locat,e month i.n Eable:

Display alpha monE,h:

iCorrect, for table
,Multiply AL by 9

;IniE,ia1ize 9-char move

;Move 9 charactera

iReguest dieplay
;Fi1e handle
,.9 characters

PROC
MOV A}T, {OH
MOV 8X,01
MOV CX, Og
LE.A DX,AIJFMON
INT zl,H
RET
ENDP
END BEGIN

\ J\:" :J5rq ,.l-- gf : .,..1:\ t O - t X*l



s'.i.) 6:t-ojf*+r5 sLtdl OUj, sdri 4,.U' lrA
js: s oV J3l.ra :Y Jbr,g:..- stI"J)l

,'-sli- ZALL Cl; INT 21H ."u:,r. .r:-* lJ ;si 1 'tf al-1! ,,:.-.." il l, ;1yl gtb t O-V 
"fi-: 

r.Lr,

lrr.:,re 4|lls JJ ,l1tS,

TITLE

SAVEDAY
SAVEMON
TEN
ELEVEN
TT{EIJVE
DAYSTBL

A15DISDA (EXE) Display day of week and monr.h
. MODEL STT1ALL
.STACK 64
.DATA
DB?
DB?
DB 10
DB 11

L2
'Sunday, $
'Tuesday, S

DB
DB
DB
DB 'Thursday,DB 'Saturday,MONTBL DB ,January 

S
DB ,April 

S
DB 'July S

'Monday, S '
'wednesday, S'

'. 'FridaY. 5 '

r. 'February S ', ,March S '

s
s

'. 'M.y srAugust 
S

'June S

'September S'
DB 'October S ', 'Novernber S ,, ,December S '

. CODE
A1OMAIN PROC FAX

MOV AX,@data
MOV DS,N(
MOV ES,AX
MOV AX,0600H
cArJL Q1oSCR
CALIJ Q2OCURS
MOV AI{,2AIi
INT 21I{
MOV SAVEMON. DI{
MOV SAVEDAY,DL
CALL B1ODAYWK
CALI, C1OMONTH
CAI,IJ DIODAYIIIO
CAI,IJ ElOINPT
CALIJ O1OSCR
MOV A)(,4C00H
INT 21H

AlOMAIN ENDP
Display day of week:

BIODAYV{K PROC NAAR
MUL TWEIJVE
LEA DX,DAYSTBL
ADD DX.N(
MOV AI{,09H
INT 2TH
RET

BlODAYWK ENDP

; Initialj-ze
; segment registers

,'CIear sc:een
;Set cursor
; Get E.oday , s dale

,.Save mont.h
,.Save day of monEh
,.Dj.splay day of week
;Display monlh
;Display day
;WaiE, for input.
;Clear screen
;End processing

,'Day (in AI,) x 12
,'Address of t,abIe
; plug offset
,'Request. display

; Get mont,h
,Decrenent by t
;MuItiply by entry lengt,h
;Address of table
; plus offset
;Reguest display

;

CIOMONTI{ PROC
MOV
DEC
MI'L
LEA
ADD
MOV
INT
RET

CIOMONTI{ ENDP

Display rnonth:

NEAR
AIJ, SAVEMON
AJ,
ELEVEN
DX, MOMTBIJ
DX, AX
A}l, o9H
2IH

\ $r: Jr.q $ts- sl! \J..):\ \O-\ Jn\.F



Yrl &l+ u3ll.rl r eicft

.3E6
Display day of monEh:

D1ODAY-},{O PROC NEAR
MOVZX N(,SAVEDAY ;GCT dAY
DIv TEN iconvert fron binary
oR' N(,30301{ , to AscII
Mov Bx,At( ,'savc ASCII day
Mov All,02H ,Rcqucst diaPlaY
MOV DL,BL ; firat dlgit
IIIT 21H
MOv All,o2H rRequcat dlsPlay
MOv DIJ,BII ;Second digit
rNr 219

, RET
DlODAY'}4O EIIDP
; l{aic for kcyboard lnpuE:

E1OINPT PROC NE.AR
Mov Nl,10H ;Requeat inPut
IIIT 16H ;CaIl BIOS
RET

ElOINPT ENDP

i
Scrol.l Bcreen:

Q1OSCR PROC NE.AR
MOV AX,O6OOH ,RegueaE scroll
MOV BH,17I{ ;Whiee on blue
MOV CX,0000
MOV DX,18{FH
IMf 10H ;CaII BIOS
RAT

Q1OSCR ENDP

;
SeE curaor:

Q2OCTJRS PROC NEAR
MOV AI{,02H iRequeaE set curaor
MOV BIl,00 ;Page
MOV DH,10 ;Row
MOV Dl',24 ;Column
INT 1OI{
RET

Q2oCI'RS ENDP

,.Call BIOS

END A1OMAIN

\ JU. : Jlrt gr-.5tr erlr\ \!-\ u $.t

(. \-\T) cL = DH (o =,.'*'. .(,. y11) a;ir jJJ =AL
(. \-f l ) oL j.Ll = DL (ryjr,- orti:-l r.br, 4l !) JL = CX

.'Wedensday,september l}'tr.r.u,r.!Ll; lCl.i.lf t:y..al1oL.9 c.ir.13; y..:ti,y-l;l or[iril L ubray.l

ci- 1 ..:;.ir,;Ui q*( U d.l:ts. -i,-F DAYSTBL lU t,1 c.ir ,5t431 )l l: Jt+ uE12,sjfo, u,-r
;*cjbl q-r$ t{ dMONTBL lti q .L jl J.r.r,r

.,,-br.l-r[!;r1l:$.:..)bJd,rli'J.f*t.5--eiif+frJi2bJrlr*.ltr\I.DAYSTBL.-ft+-r,Lr.l
s J-ft* eJ-o:.rr .Jl.b lJ $ .l)r t' bFLtt.-r .qH 

Cb 
INT 21H .r:-l o.t-.] orb d:Ja,' rr.:*12 r:*.,r

)' 6'rt r, J.+) \Y 1r ! dt yIB10DAYWK Jbt.x$'e )lp a;e g.Jr.,4 oL;l .r- d-.,U

1r o;-.1;.: DAYSTBL+O r, qlr4 JU,Strr +J.r.:-lJ:re jl u:*ilJ"rt- .6,1 :-* (DAYSTBL

.:.*e orb .F.LJ J;.rt jl ',.+t- ))s .>tl, )V o.f J DAYSTBL+I2

rr:*! r:*.1r +Lati L; rll: $ ,*,} J *L-U 4 yi.p +50:.1b Jrt *+t, \ \ MONTBL ,5:.1.p.1



s-tn 15:LotJ*i-15 ,.tf*t i,trl , s4i .-tit Yf ,

MONTBL .1: ,it-.c LgtrJ . \ .L Jl-t" 6,la ,t:Su^ d F- t, oL lr-l C10MONTH Jl3.1 ..:-l .r-! +:;
6;l; .r:-l J:,ra c*it .i- J-L O{ONTBL .)t 6tJ)J r" JJt) $'t:-* \ \ 1,r l2 oL.r-i- .ry rrlr-
.r^rcrrdS-1-jJJJ-.jl i.*a-- ! ,L Jl31 .r1l:zlri orp; MONTBL+11 1: a,-19i MONTBL+O .1: CiU Jll
,l$. f l.t- rJ.lq .-r,-Ll ,.lrr+, ASCU Jt! * 9.;r-lr jl U J;Ss, {ryi,- 

. \ 1\ oL 21;D1ODAYMO JlJ.,

3 Y c*; el; .\ " -t f*iJ f \ JLL d!) ..:-rl) $lf dt c{ eor:L,iL 3 r:*i 63t- .c*l Y\ .1-9,

.\ . ;l ,:J15ls )s.; 6l,t,*o tra:rre .r5-k ! Fl.ru;r.21 ci. r.o 02H 
Cb 

INT 21H ('" *t1, .rrlr; \ .$L+Ll

. fi lJ r.K t5- ,,-1l5 b : ;, /, Pb c.Ly .L6il ;r .r:*l +.by 1: ,,<;jS.r!p' rtr,"-t g;L- -P- &-L; le
rrlil jjb.; r-'l- 1l

,F '**.j:U .."*-; !.1 "*y dk'-:-l.r-l .11 ;{r ':2b cltK-,|**l J.l'rt ,t!l-' u^'t-yi ^- ft
-lii.*A....\O u\. r0 rr;>l- '...j,\.A.\.V r\.i !..Y."Y .'\ g:r'..14 +5,rt-l.61,-l.l-l 6,lr',0)5.) ,r-l '6"f

,,-rU, ! J:l.re g-r+ .,:+.t-:t u^il: l.; J:.rr -/-)U,.it'i;,.1 d.-u"".,s y',5Luy.;l5Ll .rS..9" JtS./;r
.tSu,. 

"1;,".t.t,l);.l..;.li, "l.'Ib 
d J;..*,r

dsb 6".,3t4ry
6t-r.J"jl ,,.l..rrt.J[.. U cl., .srls 6r"V tS-&l63.s +5.u-*r ,5t]atz*^:l-rl ,5,9L Jsltz ,f-t
dJt- - oUL J:-rt ;uL J:-rt -&t gr.i-.-t=+ \fO .\fq .T\ .YA .lf x:L il.r:. rhel e5r:-l P)\il

.t:Su" bli:o f1 L^,1i,3.1a.:-q oL-ss,. I t:Sr-l er.)Jl) J.ll'q .f-l U r, .1l.*" ,.:J1 .c-l ,,-:ld" 1l ,51':"1':

t*.J"afi, GV-tsss ! J:l.t+
.(,- ! -r,-t- :-*,-l op)l; e-\3sf CFi.-,:.l.1 .:1ls Jlr:" ?ri'i J"tl uli'l 2:1111 6-:.,pr"

;l p)Ul 'iy. 
,rr*t.r:*l .r,rl- ..lj1 I'r ;i c*;t J '* 

L- c'^-l .r!-'l -, ,[L: J s# 3 g'tlJ'3

,&2l G-i J 6t7t' lSl lr Jt-rt.i- +-t*,J[. tll.r;n 'r'! rrl1,- ':jSl f-3.r;t t- j'i- 6tfry

sroKNos DB ,0s,, ,0,, tNl.-''r ..r'lJrL lF J;l'ra l'!'tr't*'t' ;:F

STOKDESC DB 'Excavators', 'Lifters . . .', 'Presses

srz:i j (STOKNOS .;: ,3:32-e f J*) r^) ..ll-ltl Y ! b J;.rt gJ-rl ..r.r'i sliC -* v oJ-v I
lr-l .t5.gln;J-:1.r,.; i,L,.i.$1.:,".r Jl:t 6-.1-."r.-l;co (STOKDESC .p 65ilJ J^ JJt).: L 12 g3.: J3-t1

,JlJi'.i b J.f ..7-l s S:yo os 2: ! o.;lJ ,g)\il 6:.6y .r"B l{li ,rl-f ;.tf .i- ;"! L 3 r.;l: K; o"rui

4 r.r.ri €i J Gttr,-,S t:,1 ;->t1c-l ;5- ,f--, o.,l'n a, "r5..:Li.iISTUKDESK unr'i.'*;t

STOKTBL DB

DB

::

: ;)\il ;l Ct f LS\J "Lt ef-- L.:;j.al J-r.tt

'05', 'Excavators'

'10','Liften.. .'

'12'.'Dresses...'

2: ja;.q ,*s, .S,C;-r-' r.ri ,>l^.>; J 6tffy:l"r*'1l c^iq 95 ti lJ J-l.rt ;,-l \ 0-Y .15*: r"by

.St.r4f .rl"r-'.11 ,',-L cJ.ll tr STOKNIN 6:313 6t-r.y rl.r-'.11 l:"-L gJ;l o---l;. L B10TABLE tl UF
."r-ilr ,J-rL" li ;:..t .tJ$li:u. ,-'-li. r+1:; .:frr ;loi.,-13.t- ,t

J:Jr.l.: 65-r.y:.r-e 15..ruS,-r, 6g o.b.; .tl! F..'.11 ir:lr !- *,-li ,!.ll ,*'-li- ,ov*: f I ,r<"Jt (

6)JJJ . \ ,S>-lzt' .r,.oto *"E7,.J[, ,Sl"rr .(r:-l or"lj .r5) "re: tlt-:: .rr;l;,r, b 
f h d.,- 840 ;r I c--{



Yf\ JJI+ uiilJ; , +.;lt

TITLE

BEGIN:

AlSTABSR (COM) Table gearch Using CMP

. MODEIJ SMAITIJ

.CODE
ORG 1OOH
iruP SHORT A1OMAIN

STOKNIN
STOKTBL

DESCRIP

DB
DB
DB
DB
DB
DB
DB
DB

'12'
' 05' , 'Excavalora ',10, , ,Llflers

Prcasc8 ',15,,,Valvcs ,

'23','Proceagora',27, , , Pumps
10 DUP(?)

;Input stock no.
,.scarc of t,abl-e
i

t

;End of Eable
isave area

AlOMATN

AlOMAIN

B].OTABIJE

820:

830:

840:
t

B50:

890:
Bl0TABLE

ClODISP

C].ODISP

PROC NE,AR
CALL B1OTABLE
MOV AX,4C00H
IT{T 2LH .
ENDP

PROC NEAR
MOV CX,06
LE,A SI,STOKTBL

MOV AL,STOKNIN
CMP AL, tSIl
inilE 830
MOV AT,STOKNIN+1
C'!!P AL, [SI+1]
itE 850
{tB 840
ADD Sr,12
LOOP B2O

Jlai Beo

CAIJIJ C1ODISP
RET
ENDP

PROC NEAR
MOV CX,05
I,EA DI, DESCRIP
INC SI
INC SI
REP MOVSW
MOV All,40ll
MOV 8X,01
MOV CX,10
I,EJA DX, DESCRIP
I}ft 2LH
RET
EI.[DP
END SEOIN

;End proceeeing

;Inicialize comPares

;stockS(1) ; table
rNo! egual, exit
; Egual :

,' sEock# (2 ) : gable
, equal, found
;Low, not in table
;High, get, nexE entry.

,.Not, in t.able
;Dieplay error measage

;Display deacriPtion
,.Lengch of descriPtion
;Addieee of descriPtion

,.Extract descriPEion
; from Eab1e
iRequeaE disPlaY
;FiIe handle
i10 characterE
;St,ock deecriPeion

CMP .| o\h-\\. Jrrt 6.. g:..; \!-t $*

;a9-; r.b.; ..:-l .r:J c+tr ;rr.lr ,iJ" t l tr.r*l ,5;l - tl-! dJ.rl "r5,r' r4[i' J.l'tt '0 )'4e u l)

t--V 6,111 rlr.:.rr +.1:l3rle q r,.b.lt .r-!.6.1f .'i--ti J.:'JJ t *'j, Y;':j #j 
".J[, ,Sll .r:-l Jj.r- oryti $V +5..r,-$1.r. bSI J-l-r+ Jr dJ+ .StJ.f Je tr ,J'.l.r.l d'J+J'l)A'l

\,? 6r*-f :r:ol 6.1l ' r--! 9al1l ,t:54 '*'-1i" 0 J.l-rt J.,te I l.s "? 6;12j L|t.tzy ,a;''c "'Et'



setn 6!aJgag;ol5 sl+41 Oqj J s*i3j 4.U.1,1 YFY

.*.-:; J;.t+ )t 
'ate 

6 S,t;*' c.Ly srllQ ..:-l F **tl ./;l .t . JS;'o. 6s:zy
l. c5:.f-f c.Ly . JL:" ,g,\ .r:*l or-i l.r- 6,5_143.:l-r-- .,u-.iL ,53L- g-lr; J3l c,.-1, s, ,o Jl ,rgL* (y

6t_ray..u5,r, o--G" )s;^7 6.t1 ,-;-" !.,*lr.,Q ,.>*.1 ;6ri--lr.xJ..ll 15,r" a--8 0 J..r-ra- ,a,-cLl,
.B50 .;.r uc,-l a.:iL_ 11 ,a:-c a.l;r'. cr:-l yly c^:lr 

"g3r,t 
c*r! ./-ll b jq .rz-l y.la. \. Jl,rt r,=.r L \.

,r.f r- ul.r- o:l: F-l^t d.-+_l-.DESCRN q J;-r+ )tt gei 4s.xis, Gl-ilt lrC1ODISp ;;j,
.JSs"

rra; J..r.rt f b >.s-f p)til .r5.13L; ? )l 4il- tlfs fl..r,r.:,_r" pt-l tt *--:U" ? ft ja---a ^;J-
.si-r," a-V,.t;Su" tjs\,jst c,:.SJ 6t_t<.f :l,u y.;15...ru5-qf lt r-l; q:+ Jjli.,. J3_r-..i;1ls

.,' (.t-l-e J-A ry :t JsS cd) l5 c-1* tt ,j::p ;slr*, ,:rK ,l; J;-r- tr 6'_fry ,a)s ,t ^i3" .st

.rar o.iLcj l-, ,j:-e Uf S eei
;;b;- 6l4Jt.:1"r,.; L,r--.y +.[y.r"i["r,Fttt5I " epi.e c.*t ,5!l5y p)\il ..;L,.i,\0-y.[5*i.;:
r- r3l ,r5..:Lc'.".1 REPE CMPSB )l 4liC..rr! f dl^rl+ o--U, .Slt .J[" .Sl,rr .:11:.;Lf ;r- 6ts.ts )l

..t:S,r, o:ti' .l 4i;l gr5l 
,'-a LOOP e5 r.;l: ;li CX oti ., REPE

bc,lr ! J_rl.r+
r-"-1.1.r;l lt y-j s-t J3J> .ta:"rr Clll ! y-:Li, jl ,r,Lao:jJa ti J;ra jl ,jJ-i .(,- ..r.!., J clul

:q-&.rli 2:.r-)i.<l ,St .,:5[ -, bcl:]+ elL
,1.j1 otlL ,r,i.;, ,, ,g),trl ,Stt-,FEe

0-1000.00 .10 0.00

,$l3l:?13:ffi il ll3:33
4250.01-6000.00 .20 260.00

6000.01 ;ji.t j .23 390.00

.:.l.rclrl* r"fr, .ro-! * ,slt irr-q -/ ,.(lL 1: .&Ssall),r ! !t iy 1: ,r,,1;-l* .:!L .,r-),r.-!151i
TAXTBL DD 100 000, 10,00000

DD 250 000, 1-s, 05000

33 ril333 li lfit8
DD 999999,23,39000

s 6.l o-_ti. J:-rry_*.:Ut r.'tt, tr fi.tUL.,,e*.r!L "r.-!:,a-l,y rJ3J1 1t Ae 4 pt+f 6!
:.uS,-r,;1.." y-) a--lL +,* l.

.rA).,, d5-ltl l.s u..2:i.JJrt t: 6Jn 6tJ)J cgly .o"r-.t: l+:*:.6.ti o
tJ-l.hUt).4-t41.!Ul-r.l-nlS.-r5orlr-,..11.1 nb5;1tur)\clr_f!Lj.o-r.-il.r-:g;-lL-!tq-f a

a5.c-l qqqqqq ,[a" r5l.r- rJ;L J:.r+ 6:Sts tl-fi n5rJ.r-r .ty,l q-l* (-r_* el.JL "r,'f,
.t_*g 

--f 
lt _** u't- +:*r

,glxJt .:l.--[i, jlosU:-ltr J:.r+ 6jz.:*+
.,9-t; o.:b.il .---l;" ,f-r ,5ty REPE CMPS J-J!3-: ;l u5;-el-; c:! ..r: ,t )tS rJ; 6;L^o.lL*i ,51

d.1q .cul '.t-i .r--:rjlr ,r4t1 Y Ur.f.1. .:l"t-' L 1L a/-l Ll ,.t5d ;-f t, STOKTBL .\0-f 
"!i: 

uby



YfY &lJr siil.tJ+ J (.ld)^t

'.t-y-A:o!d;?0.:l:c.i^fu 2t,tls..tlSdi;l &STOKTBLje-l o.rbr.-t!rl,-i#tl ;:STOKNIN
STOKNIN STOKTBL

Data:

,rr:r;l-i c,*jl :

0000 31 32 33
0003 30 33 35 45 78 63

51 76 51 14 6F 72
73

0010 30 33 38 4C 59 66
74 65 ?2 13 20 20
20

001D 30 34 39 50 ?2 55
73 73 65 73 20 20
20

002A 31 30 32 56 61 6C
76 65 '13 20 20 20
20

0037 31 32 33 50 72 5F
53 65 73 73 6F ?2
13

0044 31 32 3? 50 75 6D
70 73 20 20 20 20
20

0051 39 39 39
000A[ 20 ]

ddsE oooA[ ?? ]

0 000
0000 B8 ---- R
0003 8E D8
0005 8E c0
000? E8 000F R
000A 88 4C00
000D cD 21
000F

000F
000F Fc
0010 8D 3E 0003 R
0 014
0014 89 0003
001? 8D 35 0000 R
0018 F3/ A6
001D 14 09
001F 12 0D
0021 03 F9
0023 83 C? 0A
0026 EB Ee
0028
0028 E8 002F R
0028 EB 01 90
0 02E

002E
'0028 c3
002F

m0

TITTE Al5STRSR
. MODEIJ
. STACK

l

01D

(EXE) Tab1e search using CMPSB
SMALL
64r

I

003

.DATA
STOKNIN DB '123'
STOKTBL DB '035','ExcavaEorsr ;Define Eable

DB '038','Lift.ers I

DB 'O49t,tPresses I

DB '102 i , 'Valves I

DB ':-23t,t Processors'

DB '12?' , 'Pumps

DESCRN

DB '999" 10 DUP(' ')
DB 10 DUP(?)

,.End Eab1e

,. Save area

. CODE
AlOMAIN PROC FAR

MOV AX,@dara
Irtov Ds, Ax
MOV ES,N(
CA],L BlOTABLE
MOV AX,4C00H
INT 2TH

AlOMAIN ENDP

; Initialize
; Segment.
; registers

,'End processing

B1OTABLE PROC NEAR
CLD
LEA DI,STOKTBL ;InitiaLize table

820: ,. address
tcompare 3 byLes
,- Init sEock# addr
,'Stock# : table
; equal, exiL
; Iow, not entr!'
;Add CX to offseu
;NexE. cable it.em

;Display descr'n

MOV CX,03
LEA SI,STOKNIN
REPE CMPSB
iIE B3O
JB B4O
ADD DI, CX
ADD DI , :.0
{TMP B2O

CALL CIoDISPL
fiP B9O

830:

840:

890:
RET.

BIOTABLE ENDP

<Displ,ay error meEsage>

CMPSB\. Jrrr 6-rr;re \!-l -i\ Jt*



g8^.f gll'.|tri+.t5 sl+dl Ol{i, srii .-U}

0 02F
002F 59 0005
0032 8B F7
0034 8D 3E 0058 R
0038 F3l A5
003A 84 40
003c BB 0001
003F 89 0004
0042 8D 15 0058 R
0045 cD 21
0048 c3
0O.i9

C1ODISPL PROC NEAR
MOv C):,05 ;SeE to move 5 words
MOV SI, DI
LEA DI,DESCRN ;Addr of descr'n
REP MOVSW ,'GeE descr'n
MOv AH,4OH iRequeat disPIaY
MOv BX,OI ;FiIe handle
MOV Cx,10 ;10 characEers
LEA DX,DESCRN ;SEock descrj'Pcion
INT 21I{
RET

CTODISPL ENDP

YFf

END AlOMAIN

CMPSB \. Jr.rr ci- t: ;ry,-q \ b - t u $-!

.r-a.:,rr rJL- 1.1 ,a;-a J (JS- 65-r4y pt.rlr'!li) r:*l '11q" LSI-F-r d;L J;.rt 6:s-ts ctfi

o'rL.,t )ILOOP dll.1 "r:fcf o:li.il CX jIREPE Ll ..r5.,. o:tiil 3n:---1 o--l- .5!r LOOP 1l uLy

:"ruS.rr r-,-U, ,lt 7-*.,J.54 6>StS r-l t ! STOKNIN ...1.1'.:..--1 ei:,.r.r ..:^-*

u1E r1::
6-tri d)JJJ ,--li. ,;SLi

LSb.6ttJ n--l;. ,132i

64 65rJ ,-.-\i. ,rS2i

STOKNIN J:.h d:-l.r-l
tzt 035

123 038

t23 049

123

IB
lO2 d-t'1 d)J)J o--u",- ,1517
123

,6r7y(.r)JlL,!cx.Jus,r.,r-o:JlJi..(003)STOKTBLs. il ,,1r1 ttlDl.rljB1OTABLEJlJ)

oU^- ..r-J!L ,g;L- ,,-;li- 6,31- Ln.:,-! nS.l3r.n .r:S.f ,+, Jlra" (000) STOKNIN ' 
- ;l L lt SI .l

,-(,- .+!.f .ilFt ,Sr.r o--li. 6)15I J DI glr.rt{ t$y tb. s tSe 
--li" 

.:l! t c..-L CMPSB

SI .004611-DI ,ri-!;J;l -'t .r.ri)!o-,-U"li+!"r*-tr(\Yf:.f0)J.lrad:-l.r*riJ:l !.--G"
.r-li"r 02 61v cX ;001 61L

e1 d:l: ;lri- oll-i.,: SI C+' .!:L 000 6j1- SI . 010 .5;L 't"-L DI ..--.1!i, ;;"1: cgl-r

u--[i, +5.:11.: ;9u;,-tjr.iltl Ll .r'!LDI .;:.1-! +5J;q g;:s.11 u"1:i ?- 6lt.r-:LLT,STOKNIN

uJ^iL.r- Y cJL ;-l 1: e5.r:*l olli a--Ue,St^c-r!:l-r*- ,531- CX.:yd n-;l- c,-! I L- 3:..i 1l tq

*-.r, 1.,,J-l.red.rt{.$.}-il (.-l # 6t-r.3,d.*b;l 6)6sia3",4.iWLCX;[;,cr:3]l
:J-j $l' r$:,rr

004H : CMPSB 1l .\ DI ,,1:i
+02 H : CX.1: o.rjl^jL JJt g.1
+oAH '. Gr.t4y +ei J-* f:
010H : Jl.tq t: ,5r- r:*il ,"1:l

r!2, J* gbls 9-t+-:-r.p tr J-rl.r+
00H J, etrH oJ.l5r;J* Ft,tS.S,- .t-f i--t -# U 6!l: ,r-lrc-:.1.r.! li ! J-rr+ .i- .llr.r

.r-t, 6.SC.:li,j:J J<J .J;f.L.. oe;-, b Jlq dl{il FFH c.!,5 J '; )lrt 6trJ -f 1l "r-..u|;.r,

-p Jnl j'/ srt,* Lrr-JrJ) JlrA, Li- JU, gtlr '-t.!Lj oJ:S.:i-t* ,J.U .*., 1L;L ,5!l> rgir3..13 c(r .-}- l-: .;.:

.r{ o:lil .l *. 6ty t2 SCAS ,-Fl.;.l*, .t-i[ ,r^,1 11=L



TfA Jtlrr !,ijlJg , {ltJrJ

)(LAT dbjl;3r;.rr
)l *lig L.-.i ..r-or,r- JE;t ,5rK-: orJ .l,-1- ,-4 jl .,lri. C L *-tt ci. .r!i:- XLAT 1".i:
,5--JLra:j1*56-.r*l.rbo.rl:Jt ..r50:li'.1 o.:brzL-ecr!r:-tl.-l A.+6tyXI-AT,-Flr.l*",
JASCII:JL;O..,Lrorl:JU:;l 6!XI-ATp!".:-r1l ..t4:r-J[iil IBM 6fyo.tj;lty,iwS

:ri'l ;;3 XI-AT,',.tS J5*! .r;5 orti;-l EBCDIC

label:l IXLAT|;IJ-rcl
a b " -C ASCII rl.rrl rn Jl.l. .:y.i,r. AL 2r rl .fa- l-lr ^5.*fi 3 BX .r!.i t: l.r J-lrr ,.rri XI-AT

)l #li,t..r-itr"r F0-F9 . EBCDIC;: r:*130-39.ASCII 1r.-1 tl[ b-n .$,t;!,-.ryEBCDIC -JU

,;-- EBCDIC JL; dt- q1; t,.6-r,St Ft,KlL, +.to Ll ..t5o.rti.:.-l ,>lr*5 6lt1OR ,:'$--o cf--

EBCDIC ,JlrFlJKtt erlLJ,rr lr i,5- FlrtSIOt ll-' dJUrl J1q 4 J(I.{T Ubr 'p:5.},.'rp- +0H

:l-t-cl .c-IASCII 30H y..o orl , '' bf '-&-t,5Lnc"4r" l.-l dt1 Jl; ,.Sta JASCII c..^lJ, 1: or-! g:
:s-irl.2l;i ,rrr^, f A 1.30H c.i*rJ, jl J-lJ* 2: EBCDIC 1r

XLTABLE DB 48DUP(4OH) ; EBCDIC Jl-,St-
DB 0F0H, OF1H,0F2H,. . .,0F9H ; EBCDIC 1 b.
DB 198 DUP(40H) ; EBCDIC Jl- ,St-

ira:,ra gt+"| EBCDIC Jl.r .., ! ASCNO ltj t ASCII ta* )W J s^t )lJi. -i-j Jt:,
LEA BXXLTABLE ; BX 1.: Jj.q ,,.;:i
Mov AI"ASCNO ; AL .;: JUJI FlJg
XI.AT ; EBCDIC C JU:il

page 60,I32
TITLE A]-sXT,ATE (COM) TTANSIACE ASCII TO EBCDIC

.MODEL SMAIJL

. CODE
ORG , 100H

BEGIN: \TMP A10I{AIN
;-----------
ASCNO DB '-31.5 ' ;ASCII iten Eo convert
EBCNO DB 6 DUP(' ') ,Converted EBCDIC item
XLTABLE DB 45 DUP(4oH) ,.Tranelate table

DB 6OH, 4BH
DB 4OH
DB OFOH, OFII{, OF2H, OF3H, OF4H
DB 0F5H,0F6H,0F7H,0F8H,0F9H
DB 198 DUP(4ott)

i----------
A1OMAIN PROC NE.AR

LEA SI,ASCNO ;Addreee of ASCNO
IJEA DI,EBCNO ;Address of EBClilO
MOv CX,05 ;Length of iEema
LEA BX,XLTABLE ;Addrese of table

A20:
LODSB ;Ger ASCII char in AL
XLAT ;Tran6lal,e character
STOSB ;Store AL in EBCNO
LOOP A20 ,RepeaE, 6 t,imee

t ...
MOV AX.4C00H ;End proceaeing
INT 2]-H

AlOMAIN ENDP
END BEGIN

EBCDTC r.ASC// 5\rr\ J.r{ \0-! Jtl



e$ 6:l.rtt+i.15 sJ.tdl Ot{i 9'*gi rrtJ.; Yf\
a;;L: AL J .JJJ+ UF Ci 6Jl- BX qilS .1: r.r5.rr o:tiil ,,1:l r:*il qrl.*,.,t AL JlrL jl XLATS

;l g-t;J1l)XLTABLE+0Jj.r-r,.)"i..r-i! f,J-AL)lJi.Jl J[.,tly1 .$li.rJ;-rrrJ,-*it rtrl,
.+[.r u-&v 40H t lr AL jl00 rrri, XI-AT .rJ, JrtJ' (c.*r 40H 6j1- XLTABLE

XLTABLE+47 b XLTABLE+00 [ 4t.rj's(J. -;--* t, c.ili fA XLTABLE , DB !;t +5rJq3'
)lri. fl .tSg \J* XLTABLE+4s )l A-; ! ! 4l'ortrXLTABLE 1: DB ;-.1: .tF,t,ror-)ri
(EBCDIC 2) FZ 6 jV c^.^lJ, ,,1 .:y r.ol9 XLTABLE+50 Jl-rt g.".,ri r(.r,rJ-u O. ) r,:! 32H , AL

l*-.-X" .f-l1,1! rnr.f ;ii!'lJ XLTABLE .10-0 J* rr e.by ."rr:.r. tltN.rL,'1:XLAT eJ,r:*l

,_r-.\? J*i .f,. rr JL I r.5.r .!,-r{ (28 , 48 , 60) EBCDIC \l)(zF,) JL}l 1ta J (2D) ASCII rr
bL-\ y 2D3331283520 L- . ,'*.1 Jl- 6h .<,- ,li jl .r- j - 31.5 6jL ASCNO .lril .Jjju, d.L ASCII

.rJfr..:. ! ,ti.r;tr.r, DEBUG t-; l.5r-t 60II}F14BF540 ,S-rL "r,-L EBCNO .-aL

Asclt 6bj5bttr o)iti .5l;ol d&t i cdoUy

. byJ"ASCII ,-SLnJ.l "" uJ.el L..to:,r,.r+l; |J(00-FF) ,,.nr-iLiy.:G. Y02 , *r \O-i .|5.-i ub7
J-- '>.13- a^La 6,.s2J &lS rl,-L; ."rrs,r, dt-:i b OY tli ,-a:yLi .ll* -l S 6f.,, ASCII J.;.* .Jb. 6f,

tt-jr-r. rall; \t 1r \P ,--yL

00 01 02 03 04 0s 06 07 08 09 0A 0B 0c 0D 0E 0F

FO F]. F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF

,)l* .,!l- Ll .-r-l -r,olr; JS5 t*.ASCII 6bJ.,* .p-L: .o.rJ o:l: dl-ji A*\ JS-j 1: +51,J':L-n

,Jj*+ 3031H r, ! 01H J3030H.,1bmH J,-!.JU 6l;.r*ib rrtr*;$-ASCII Jh;." 4.lriU
'o-* I

TITITE A1SASCHX (COM) DiEplay ASCII and hex charactsers
.MODEL SI4ALI,
. CODE

.386
ORG 1OOH

BEGIN: fiP SHORT A10MAIN
i ----------
DTSPROW DB 16 DUP(s DUP(' ')), 13
HEXETR DB OO

XIJATAB DB 30H,31H,32H,33H,34H,35H,36H,3?H,38I{,39H
DB 4lH,42H,43t{,44It,45N,46H

AlOMAIN PROC NTAR
CALL O1OCLR

;Main procedure
;CIear screen

LE.A SI, DISPROW
A2OIOOP:

CALL B1oHEX ,.Translar.e
CAIJIT C1oDISPIJ ; and display
CMP HEXCTR,oFFH ;LasE. hex value (FF)?
itE A50 , yes, terminate
INC HEXCTR i no, incr next, hex
iruP A2OI,oOP

450: MOV AX,4C00H ;End processing
IIIT 21H

HE( 5 ASCII ,.)U..i,.\j \!-\ JA\ $,:



Yfv Jrlr? unJlt14 , d?rrl

A1OMAIN ENDP
eonverc ASCII to hex:

iro"* PRoc ;"*
MOVZX Al(,HEXefR icet hex pair in AX
sl{R AJ(,04 ;Shifr off righr hex digit
LEA BX,XIATAB ;SeE table addrese
XIAT ;Tranalat,e hex
MOv (SII,AL ,.store lefE characger

MOV At,HEXgtR
Al{D AL, OFt{ ;C1ear 1efE, hex digit
XIAT ,.Tranalate hex
l{Ov [sll+l,Af, ,store righc characler
RET

B1OHEX ENDP

CIODISPI, PROC NEAR 
'Mov AL,llEXgfR ;Get hex characEer

Mov [sll +3,AL
cl{P A!,lA}t
dtE c20
clrlP AIJ,07I{
.tB c30
CI,IP AL,lOH
JAE C30

c20:

c30:
MOV BYTE PTR [SI]+3,20H

Display as hex charact,ers:

ADD SI, 05
LEA DI,DfSPROW+8o
EMP DI, SI
JNE C4O
MOV Nt,40H
MOV 8X,01
MOV CX,81

;EoF characcer?
i !ee, bl4paes
;Lower than 7?
, Yea, ok
;Higher/egua1 15?
; yeE, ok
;EIse force blank

tNext location in row

;F11lcd up row?
; no, b1ryasa
;Yca, requeet display
; file handle
; ent,ire row

LEA DX.DISPROW
INT 21It
LEA 'SI,DISPROVI ;Reaet, dieplay row

C40; RET
ClODISPL ENDP

; clear screen:
Q1OCLR PROC NE.AR

MOV N(,0600H ;Requegt acroll
MOV BH,61H
MOV CX.0000
MOV DX.184FH
INT lOH
RET

Q1OCLR ENDP

;AEtrlbute

END BEGIN

HO( 5 ASCII 1rV" .|r-\j \!-\ v $}

.-r+91.r .ulj ci- b J1ASCII Flrlsyot ;r 4l ,Sl-r t JSd -i.r- 00 t lJ HD(CTR l.ril r..br1

.r-iL 4FH ,g1t- HEXCTR Jt ,lt ,Slt .6,1r:, i ,rlil-i pt.p I L HD(CTR . B1OHEX JlJr

.r:-l 34H ttf Cy AL ;r r.5 62l.ti. ..t.*,r. crrl,:il .Jliil dlJ )C-AT jl ort;' .l ! tr .'lUU f ;o.L,
4F cts.,-o.t J-:,,ai .^L-o ,g52 ,, S ,r>ul3ffiIJ ,Pf .S,l Ji:! 64H er 1 orjJ .r"l+l b F ir+.1.1 .l+

'ty,C crb ri-L.;
rjl- 1AH l-.i 40H Ct' INT ?lH lt3.r5.,. .Jrr" JL AV r., ! ASCII ,b 6LtrSl26 C10DISPL JlJr

\ -#\S \? )t J.S ,L- 4 Jlr.r ..^5.r .l:+ JV ,sV ..lb bi u822, JtS4 t)rJ.,Jb drt.t,l .FbS



s'.tJ 19Lttii-t5 slryl Ot{i t s*fit..V)4 YfA

a-r ,r+:jLi ltirl Jl,-+- el-t, ts-&.' r[.j 6Wr.+!.r db eriU -h- ,**2l -r+ l.r-r:,r. ;*
.+-t-jl11 rl:r5u,-E ; cl:l: r:"i-.] ti.t*lf.f .J[.,SLr.r11.::.1-3ASCII ,5l,rr5!15

d.l So: r.S kr.l.l.l ..tr-fj ft"-r,
JS-- Jrl-S.t- Jf:, ,gr-l .t;-r *l J:j\ 6rJp o22,e tt.J.l-rt 4 6borb r-r9,r. !r*
J:t-t lo6.r*4 ,j*,F)Ic*J.i-!.-r-iLu-l.e; .stp#P.Lstr.f 4.r;l ,,:*Jc.', 1

gr ,-))l:y.E ,e)lJ Jj -r5"tl;l:y ;l ,'-l (t;,:. e5.r.,1b rg3 J;Jt 6L +l.rr.l.r citl.t*'.-telr'-,
.rlr rE J;.r+ djL *-r :tl-r:.bf .Sf.rr t;lie, ,rt, 4ttf tl-r din O,l "*:t 

.1* J:
ft.t-\'t ,)tf j Jn ^f-$I t7tsts\J.s4 tSss.;.t ei- r-,.U, JJq LSjL ?-f '/*.r-l-,4
! Y ,Jr-l.r.l ,\ 4is1.211r \ ,Jr.l.l-l r-1lir rJ,-l.: ,."1:l dilJ (;1.l d.t .+5"r4J* l.1 ln,Jr-l.r-l . -ll1 fr; .*E

,i)lt-r',,.t--:l: ;Q.:l t -i"-f -f U f l.r-1.: fj! .5 l- Jr )t tp-f .9 .JlJq ,Jl{.il tJ orTL I rY 41>s.ti

l.j fl .rh; y' ss l* l .r*-L,j .-1E ir.r* Jt g.t;.1,J tt lJ .i. t3:.t.r.l ..kLi ;Vi ^;U U1j jl b l+-r.l.r.l

.,'*.1 or-j g;.f J.lra eSc*:b .r=rlr+ .qa: ll+l .,--f .Sl;i.ll+ Jqr.9- r*,-[i. L J.l.r.+ dl+-r-t.r..r

(NO) .1132 )t ,e-f le -tt'* t (YES) .t)).e )t .f-f J s.i, g-l ;2LeSWAP Uj 5# t,
..r_!.r

T10: Initia1ize address of 'last entry in the table
r20: 

;il.;:il.:"")3,",, or start or the tabre
T30: Table entry > next entry?

Yes: Exchange entries
set SWAP to YES

Increment for next entry in the tab'le
At end of the table?

No: Jump to T30

"'' ?::: 'lllrll'il (repeat sort)
No: End of sort

tr J:-rt.1: 11 b,ti LLrl r5..t5:;lJ !5.^i.r;l gt: \. !' 6ur,r. ! trlil ;.t ,,Jl5q \0-V 
"$i 

ul.:y

:.r.iqd y-j gl' Jl-r.r $U : .S.r .r.a i NAMETABLE 
;1.;

gL .rgi 6ty t1Cl0STOK.r5,r. ,;lip dt4-.i., jl lt .rrr* 6ly ! B10ENTR JIJTA10MAIN .
..t Sa ;t9-t; IJ F10DISP . D1OSORT .Jilor-! r.;l.e b;b r,-r ds lsn Glill J.l.* 4 .rt

I JV,JI- tt lJ ,.li *! 'i# J )r+s/ 1.1 ,.ti ..r5:rl1 l.r gU .f-- b ,5.f g){.cl .1i.1K r, B10ENTER o

.15; r2l1 ./tJ d j r.,,1 "r;, ! (Enter) slie y1l5.Jj$ :.;lj lr;b .-" ;il .S.,,
..r5r. 'r.3i J:.rt.rr \;.*i lJ gb 9 C10STOR .

.5't +ir Gtpt*'i lr blb J;r. E10XCHG . D10SORT .
.J.r).,. d,!L"j b o.lui .t.1, J3.u F1ODISP O

-r5.*"r" l).,# J* tr J-lq 6l-ro:1.: 6,-ilt r$11.: ! c.ltr Y" c.itj JJt +*'Jl.t+ rJl+.r..u.1 nJ.t5.+.t,

.r.y .trlr> -/oJ,.2.+r



Y?q &rr.' siitJt , qr^t

(.9$J{ t'lrs-J
ae*:-.";j li Ll .J.9.q 4lr1;j rrLL ,t)ul r-q:b JfL -P -rt.>l orb 6tV 6J;Ui &-J re
6>Jts 6b.4y 1. ,r4 I t>-t ,gJor\l 61t- JJL -f ,-h r:- 4r J+r..- oll- ,St l .c^-{ or-!

r.r 1r ,'*.1 6S* 3a;,.,q ir:lJq .t^.itt ,E ,Sts.t: r,6Jo1Lil 63L r:-l Ofu JJL ci-) ':*.1 J-l.rq.r:
.lLC orL.r:*tJ !4.ii't .b.i ujl*.ll+ IJ.LJ cl,. jl ij- .1 r.r:.;1il .gi.l.r.rll .(.r-L,:g

page 50,132
TITLE A15NMSRT (EXE) Sort, namea ent,ered from tcrminal'

. MODEL SI{AIJIJ

.STACK 54

.DATA
NN{EPAR ITABEI' BYTE
MN(NLEN DB 2I

MOV DS,N(
MOV ES,N(
CIJD
CAIJIJ QIOCI'R
CALL 020CtRS
I,EA DI, NAI,IETAB

iIE A3O
CAIJL C1OSTOR
JUP A2OIOOP

CALL O1oCLR
CAI,L O20Ct RS

MOV AIT,4OH
MOV BX,O1
MOV CX,06

Accept, name as input:

iName parameEer llst:
; maximum J.engt,h

,' ES regj,at,ers

;Clear gcreen
;Set cursor

; yeg, go Eo aorE
istore entered name in Eable

,End of inpuc
;Clcar acreen
; and Eet curaor

,Requeat display
;Filc handle
;6 charact,erE

NN4ELEN DB ? . i no, of chars entered
NAIIEFLD DB '21 DUP(I t) i namc

CRLF DB 13; 10
ENDADDR DW ?
MESSG1 DB rName? '
NN{ECTR Dg OO

NAII|ETAB DB 30 DUP (20 DUP ( ' ' ) ) ;Narne tsable
NN{ESAV DB 20 DUP(?), 13, .10
SWAPPED DB OO

i ---:------
.CODE

AIOMAIN PROC FAR
MOV Ax,odata ;Initialize DS and

A2OLOOP:
CAIJJ B1oENTER rAccepg name from KB
clilP NAI.{ELEN,oo iAny more namea?
JZ A3O i tro, go to sort
CMP NAI{ECrR,3o r30 names entered?

CMp NAl,EetR,ol ione or no name ent,ered?
JBE A{O ; yee, exit
CAIJIJ D1oSORT ;Sort atored namea
eeLL F1oDISP ;Diaplay eorted names

440: MOV A:(.4C00H ;End proceeeing
IMT 21H

A1OMAIN ENDP

t
B1OENrER PROC

IJEA DX,MESSGI ,Pronpt
rMr 2il1
MOV Alt,oAH
LEA DX,NAI.IEPAR ;Accept name
IIIT ?LH

\r$ l\ $5q 6'- Orf +r \ b -\ .]A\ Jfu



{ri.*i grtlJ3apt5 sJ+dt g9l J s4J9 r-U}

MOV N|,4OHuov 8x,01
MOV CX,02
tE.A Dx,cRtF
rtfT 21r{

MOV Bt{,00

B20:

BIOEITTER EI{DP

t
closToR PROC

;Requesg dlsplay
,.FiIe handle
;2 characEerE
;Recurn/l.ine feed

;Clear characters after name

;Add to number of names

;Ten words
,.Name (SI) to tabie (Dr)

,SeE up st.op address

;Length of compare

;Next name for compare

;Compare name to next
; no exchange
; exchange

;Number of characEers

;Move lower ltem to aave
;Nunrbcr of charactcrs

;Move hlghcr lten Eo lowcr

iMove 6ave to highcr ltcm

YA.

UOv BL,NAI,IELEN ;cet counE of chare
MOV CX,21sIrB cx, Bx ;Ca1c remaining length

MOv NAMEFLDIBXI,20H iset name to blank
INC BX
LOOP B2O
RET

Store name Ln table:

INC NN{ECTR
CLD
I,E:A SI, NNIEFLD
MOV CX,10
REP II{OVSV|
RET

C1OSTOR ENDP

i
D1OSORT PROC

D20:

D30:

sort names in table:

St,B DI,4O
MOV E![DN)DR,DI

MOV S!{APPED,oo ,Set up start
LEA SI,NN{ETAB , of tab]e

MOV U,,20
MOV DI,SI
ADD DI,2O
MOV Ar(, DI
MOV BX,Sr
REPE CMPSB
itBE Drto
CAIJIJ S1OXCHG

MOV SI,AX
D40:

RET
D1OSORT ENDP

i
E1OXCHG PROC

CMP SI,EIIDADDR ;End of lable?
i'BE D3O ; no. continue
CMP SWAPPED,oo rAny swapB?
dTNZ D2O ; yes, conEinue

i no, end of sort

Exchangc table enEries:

MOV CX,10
t EA DI, NAIIIESAV
MOV SI,BX
REP MOVST|

MOV CX,lo
MOV DI,BX
REP MOVSVI

MOV CX,10
LgA Sr,NNi!ESAV
REP MOVS9I

\r$ i\ $5q 6.. irtf '+r \ ! -\ y JS.^!



TAI Jrl.? iJlJrt , ri?rd

Mov SwAppED.ol ;Signal cxchangc nadc
RET

E1OXCHG ENDP
r Display sorted namea:;-
F1ODISP PROC

LEA SI, NAIIIETAB

LEA DI,NAIIIESAV ,. Init,rze sC,ar! of E,abIc
;Count f,or loop

,RequeEt display
;File handle
,20 characters + CR/LF

;Is Ehia lagt one?
; no, looP
; yeE, exit

rAttribute
;Ful] screen

Q2oCURS PROC

,.RequeEt set curaor
;Page 0
;Location 00:00

MOV CX,10
REP MOVSW
MOV AI{,40H
MOV 8X,01
MOV CX,22
LEA DX,NAI'{ESAV
INT 21H
DEC NAMECTR
JNZ K2O
RET

F1ODISP ENDP
; Clear gcreen:
i-
Q1oCLR PROC

MOV N(,0600H
MOV BI{,51lI
MOV CX.00
MOV DX,184FH
INT 1OH
RET

Q1OCLR ENDP
; Set cursor:

MOV Nt,02H
MOV BH,oo
MOV DX,00
INT 1OI{
RET

Q2oCttRs ENDP
END A1OMAIN

\r$ .1\ $5.q 6.- iltf .+.,^ \!-\ y J*,

c"--i.(rr-L ,J:ASCI Jlri, 4) d.t-o .Jl .^, tr clrJ-/- 63L +5.r,-r.^( -h srl.t6lug c*J ci-
c(,. .:11.r Jrt ."t, tt ct>JsJ s-1 .r:ul dJ+ ,,l;1 0.,11-.3 +, (g;.;r.,;rr LlS) J.JUI ci. I (ce.lrl> atf) .r-1.1

ffi?A y 6rr )l t')t b{Jt .triufjbi 0000 c*iljl 6-u1q .rJ .o-l q:-J tJ} )lc*it d, J.rUt
.-il Jl 30U32 .p Ey s.rlb llri

t:*il o:+ cJl , 1 c-J dJn.J4 olt*! c.orir,
flno u3 lzso w21
fln8 ft:n 08.92 0016
0016 tgn v3.75 fim
wu um 13.80 W32
w32 (}205 25.00 qm

;l; or-l: glr., e ; r:*l r: .l d]v,di,l tt,r:, fr *:ul ,5.rr ,st2ti 1t0000 ,531- 0016 ,:,*il .p 6 ,g,r,av

..t-tf.f .r-,Jdrt



s,.r,t {ttiJ$d.|s (J{dl irqi, s{tt .-Ut tat
.f-. c4^rj..;r b ..r5,r. orLi:-l LINKLIST r,5sjg e*J r: o-t.'j ljfrt crL.yx jl \0-A .!t-l +'[y

,2L- .y,|A;Ei J.lrt , )'ab l.1l t.6:,..a .,:-l \VY. cJL ir,.l y 6,>j tt; rzb ,:n olLi

r-:ti. J-r.r+ rae r t L (\vY") dl+ o.,l *'.B10LINK Jl.lr ..r-lr"r \o-Y JS.i r,Lt CMPSB jl orti:-l

: LiU, g; rgLr,:JL ..tS.r.

.c--l Jl.re )5 Jde :J;-t a

TITIJE A15LNK!,S (EXE) Use of
. MODEL SMAIJIJ
.srAcK 64
.DATA

PARTI{O DB , L72O'
TJINKLST DB '0103', DW tzso, 24

DB ',r720'
DVI 0895, 16
DB ',t827',
DW 0375, 00
DB ',0120'
DW 1380, 32
DB ',020s'
DW 2500,08

a Linked L'ist

;Define stack

;Part. number
,.Linked lisE cable

A1OMAIN PROC
MOV
MOV
MOV
CAJ,L
MOV
INT

A1OMAIN ENDP

BIOIINK PROC
CLD
IJEA

B20:
MOV
IJE.A
REPE
JE
iIB
ADD
ADD
MOV
IJEiA
ADD
CMP
JNE
JMP

830.:

i'MP
B{0:

. CODE
FAR
Ax, @daEa
DS, AJ(
ES,A)(
Bl0IJINK
AX,4C00H
2LH

NEAR

DI,I,INKI,ST

cx,04
SI, PARTISO
CMPSB
830
840
Dr, cx
DT,O2
DX, IDII
DI, I,INKLST
DI, DX
DX,00
820
840

<I!em Found>
890

;Define code segment

rset addreas of datsa
r segimenE in DS

; and Es regisEer

;End processing

;Initialize table addregs

,Set Eo compare 4 byles
;Init'ze parE# address
,'ParES : lable
; equal, exi!
; Iow, noE in table
;Add CX value to offset
;GeE offseE of nex! item

;LaEt. table entry?

B90:
Bl0LINK

RET
ENDP
END

<Disp1ay error measage>

AlOMAIN

,gfr:*.b.J-!tj.i'a,:*il Jl .tlCryiu,.U,.r,.tr6,S.t+ ta:'e 6)tJl-h jl l.lr:*ll Jl'lu:J;':':l

.*!.r dtr ,rl,r ,s,r &- Oo'* dJ+ J+:...? *>*l iv c il Jl ',tAd 2tf- 5t'. ta'o

S$x.-{ c5.. 1\ o:\h.\ \!-N $-:,



YAT &lrr !,3jl.tJt , li?Jrt

.r- l* ,.a:.e:sf.jb a

b .Ji,ki sljg s Scl:j|; ! ,:r o.;t-J rr iS 4;*rJ1 b r-o.r,r. tr clls,l y-t yltSt;;t,lsuby .i-
:Ji) d.!Li ASCII ,,.rG, eJti 2.:

ojlr;|3 J* ,f -f.gbjt"e
.rLj y' rr Jl.r+ .i- J/, .JU" 1;lJ;$ oe+- tr t^,iic*l ;.(- o.5r1b ,.,t; fUtlrrr., ,l*r
J-lq dq-l Lt-)J 6lJ O.Lr;*.t.1 J +ar Jriae- J,.Jq .r,-F .t-J.l* ,g,lal.s ubs1.l-lr; r5;:l' r:*l ;5*
,Fts(J:sJ*ii l-1r.5 jt:.r::l.r-'.r.;lr;,r, SIZB J LENGTII . TYPE 6tsf'l^t;l o:t",r'.1 tr.+.br*

.s,
: +S.la->\" 1..1 4^15 \ Y ! ;j Jl-rt .+-f

RAINTBL Dw 12 DUP(?) ; 4^15 \ Y lr ,J-,q

"!-JF, 
dd.:LJ" 6111 LENGTH ft^o .6ow c.JL J,-l .r:) .r,-r E GlttTYPE tsLt ;l slr;,r, uLy

\ 6I--e * y),J1-^JU- ..rl5o:Gil (12 x 12 = Z)t-rcat1 :1.r.; ;;*,' ,5ly SIZE Sl-"J (12)DUP

Mov AXTYPE RAINTBL ; AX = 0002II (c+! Y)

MOV BXLENGTH RAINTBL ; BX = 000CH 1,'r[ \ Y)

MoV CXSIZE RAINTBL ; CX = 0018H (u-tr YY)

'. rLr-/ ga*'

.r;5.:l,i.i-l J;.rr rt:.F..,J. t{ F*z 1>,l:;l:fu.;tSIZB I LENGTH nS 6,.t'-tb )l 'li,-l
'.sr:Su-rr.J*"!,' il U-l plir-/.r-!Ljpqcl,-.,y1 or-;;il ,:*il ,r2:i6jLSI.r$Jl JU",Stlr

CMP SI,SIZE RAINTBL

.rArs. o-;j.rt{ra li ISIZE J LENGTH . TYPE 6lafl*\? ,}-

.54JfotSi;
.r-!.f rlL.51 ,5lo:l: lU .l Jrt \ 1-f ,r,-t'rorl: 6tL J;4 l-{ o:.;tj" r5l 1r a

6r{-; *.V. J* A r.o L- 6.r.r.e t- ,gr.;5tll5 str; ,^ V-:us.Jt:" ,S! .c-l o:l: qJU .-! I J.lq .i- a
. 

^l,.lr U

CMPSW CMP ; *r,Ss. o"t(- t.1 tr.+tr DD J DW c-l 152 DB 4 6,\6;so ll.u. rlSl.t-
.t-Fe p: y u"f* 4t C.r-lr,*-! ijL l.;.rl^5

o;-!cl--:,Slt.,.l.tr..li..r5,r,r*t!"J.l.r+ q,,-E-rA-riqf|L-..r5,r.*i1':1.r,t./+J-l-rq.i.-it

,Ss.t )l l.s Jtrr -uly.f eb-rr y' ..41; 4;115-: l.1 Jl.rt .rlrp' slr;.r, otJ, .r:L2 )1y c.L.r, ,51 '.p.1;

.$Jl! Ji*!' q .5jli bc.Ly ,K,-: j .r5,g1lj3rL .(*1.:

"1!i-., 
i +.*. lt ,SsssJ J I tSg q-L. ! JJJ. 6)JJJ u".1ri -Est. J-llt gi:* ,f r..rru:i li

.qL;".r

,+. &b S.f u*E J.1.rr )t 6arJ9 L 12 orl: ttb V-* ubrl ci- ,)34 ,39a;-.a plK:^ 1,

.+t* tt.j;l.r
.t)L,-r. J,ylt F-t Jti a1 o:l.r +U ,.4 .f,.r';XLAT 1;-r



,r'atn 6LoJ9r1+-lS sJ'fdl Ollj, citt3j &U.1'1 YAf

loolf
.c.--= Jr _*, g.r.i- ua,.o")ti L-y J:4.f.rlr-r* Cat o;Li .\0-\

,.r-ar 2lrl- g,1-ls,;r 6Lro:l > 6,111 .iv tj (-AJl) .{5 .--F 4^l-tft0 [ TEMPTBL lU lr J;.r+ ,5i .\ 0-Y

.+t'"1, i* eFt$ ebo:l:61r, Jl-.t4 ! (:).+-L:
YY .\ Y ul .0 6.rrcASCII ,.a,-e (-ilt) :+5.+F .Slr.f;j 6bo.rb 6jV ,Sl;v. !+'-r, J.l.ra l*, .\O*l

r-[-r c.-*i (6.) keyboards . modems . receivers . videotape . diskettes ,l g>Lil e:,-r (V)

12.50 J93.75 '87.45 ,79.35 ,t5.95

A.j:yLtr,yd-ou.J:t ,Stt.u:!Jlqci.;:bo:l:,-*"+f.qfr-ril\6*lJ\0-f di-J,.\O-f
,-* J pV s ly L;2: l1 cli.g3: ,.a:"e ,glr,.r$-tF L; ;*sr;: l.; .-.,.i 3 !; .1J;i .1r ! tti

.r*-*..+F
6'ilJ;1.r..,t* rJS bL. )l(ASCII) ,5:.rr ,-JU 1r 1.1 oL 6r5"+.jjl.,t* b \O*\ JK-: .\O-O

..ro.: r,:1L; b fq ,S--,>15,2t"-l ,i2) rJs: 
"f-k at+Jl jy> O.2yat l.; oL..r-iL (\-\Y)J+-

l'l>\"1 153l.7 1.: y16 d.t.iL .'oJ ;jlrJ ,t^;l- .r-.iL nr.i"il.: r.ltS"l J.JS .^L. 6:.ltl )l rl.r,,; g d;!
.rjlr ,Jr-l.r_l ro jl J+ $ ,:-1g .(,. A ,,g.p d,.-r-rjtr lt Jt+.d+?^A S *-b ! <Enter> L;i

.J^: o:-Lj J-1rt jl t ,.i'*, ! tll o-Uy .ALFMON u.ryni Jlilt ,SQ.t

.tlS,l^.ir rf (aTYIN) lJ Ji ca:-SJ GTEMIN) ,a;s 0.1Ll.,:1.,13 cll^(.| ,ll5q nJ+*r* .51*,by .\ 0-P

jl 
"5 

,4-itn +i-ib .1*;* c,.r-t.l 4 3 .r{ orlit-l \ 0-Y Ji-J, 1r or.i .-c1r-' J.l.h jl .r;L gol,'l

.+t.rl+l J.l.tq jl lJ G+ J 6=*;r; .u5'.rl,a'*.| J;-rt.rr 
'e 

o.sV .tt Cf jl 6lr, .ITEMIN

.+^, ,:"-Ld o^La 6y J\ )lJi. ,,.,-l : eii j ur-l* tt 6- .r^ (c.*Sx ,- "*) 9.:; ttb*
q ! J:-tt .rL-;:^" (eill) d+.--.ra 6,1*.Ey.g5o:lt-l \0-f FJ, 1r or"i i-r; O',i J:+;l .\0-V

f (C) ."ru5-;r. 6rp 9..1J, q l.r.r"..rt J.l.q ;,-l o[-r:* (9)..r,5 Jia.6f.t JU J.l.ra

,.rr: ,g.1L1b 6f It nai,.a .J-r: 1,5-LJ 4^i/ t )^ 6. :a tt gei
qJU q tTEBCDIC 6Lro.:1.: 15- rr: lfl.r.5r "lt "i,;ltr46 

4 e2t\ et* 1., l0-O JK": .\0-A

J (4BH) JL:rl4ta.(60H) Q! r:-)\r tse.!.F-+ l-ti 4tEBCDIC,JtrFlJK..r5.[:"r.;ASCII

c(,- jl ,0.:1.: 6lJ .Jri .1,_rl ASCU Jl- ,ft- C +q b bFbKqil .x-.:ts,(F0H-F9H) .-1 rlrrl
ASCII yJU r..qL 6.,ry50r$r.lF0F0F1F?18F5F0606;L EBCDIC.*r'1,:6Lrr5!t5a:.1

303031322F35302D ::y .r.ol9 ,r,or;Li J-L .r'9*.l .:l: ,i-L; ; ,.!,..r;

fLt-., .;-t- A. o:l: r.oLi 4 .rjL.r- ,-rlr- l, L-ro:b.11 ,glorl- 6jKyt 6.r..-..t": ...tiJ, !t. .\O-q

uitsla: .>y.a" Laorl.: ,|:rr dly ,liq J-l.q 4 .JiS.i,-F ASCII ot: .p tJ.lL CRYPDATA

4 -u! f^lt Jfu c.-!.;lra. ltf r*r G\t*t';X r,.C.R r,B M qA.Jt'L g!.q5+r,
(jjl) :.t-o: ;ta.-t tt J-.j 6lr.:JlJ .t.! +.br1 .J;5 dpJ<- ! Lnosb a.S +S f.lj .r.;, .[.ri J-r-rt

J +-l..j 6rtK S TTCRYPDATA (9) ..r$ .j"!L.j b &-,sstJ, b CRYPDATA ).al c,L4^.
l, .* ,3rlj3 .r5 6Loo:b J riik ,91by .l5 ! CRYPDATA (6.) ..r+, ,t-l-: g.rr L; 6y y l2 l-rorb

.r-!,S.ll* Jll b l.l qlr *f ,r*., F_L; lr L; 6,y 11



a;i;4 cFtf / sssss- e jt4

$9Cat

OtojLr:t ef-r-c nEJtt

J,-U drl-r:-l Jl.ta; t-ocl-.i ,;lslol., r.;j51 .c(-: n.LiL.,r c;- c(-: ,_rL-l +U u-.r:: t-ir.o

d.l.til
.5lro."by J*j 6lJ.j,.,1 .slr aib ,r,-Lli.(-_: clL.lL;f .r<5- .rt+r- ! +! ,Jr- crty-[,1 .i-

..-*.1 .r!l ,.t*i,,-t ,6un ,ltl,ltc.-- c(--r j cS-.:.rL-.9* 6 6,t;,,t3u
e:lj\ u.t--c o.:[.0:-.1 :1y gtr.rlil ,ft 6-b j o.rl: gjy !.,r.lrr, I l&.t51j f..hr F .f.l
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0010
002L
0044
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002L
001110
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Referenced cluster is currently unused
Relative number of next cluster for a file
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Unusable (bad track)
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,::ub orK:rr cJL 1r

FIIJIAND1 DW

oUTAREA DB 256DUP(')

MOV AII,4OII

MOV BXFILHAND1

MOV CX256

LEA DXOI'TAREA

INT AH
JC enol2

cMP A\2s6
JNE error 3



s,a't't.JttaJit+{.iJ {rJ+dt .liJi, s4ti .-U14 YVt

,rfu,-s ,-lr-U.i- str;u-l :e..tir1

'.,2-l ,.; C-r*.lt Jt4l Jlr.+l.r rt51l .:uf,r, 415:r'2t6 I 4tJ 11.l,-U,5{ lV-Y .f5j uby

F L F10XC6E,.:-1,5r;.11u;t;2rJl dS4;lr>ls LC10PROC .BIoCREAT d,A10MAIN .
"tilr'!

HANDLE gb L o.:l: r".oi.o .i..2, ,.li n .(-, o*i s.t1ti rl--l 61122l}l iiiJ 3CH gt' ;l B10CREAT .
.Jr:S,rr orl;. .l

s.r .'u, d:., u q-u r::t,i:' 91:;:YI";i i';l :1[::: :
JSr, orl;r.lt r.r-f.r 5-:,i,gl1zlH iiiJ,mH Ot'rlE10WRIT .

orti'.1 
"!,-ti;r:-rgly2lHiiiJ3EHOL-rl 

.O-,adL!6:j.y1 :la-.| e1q.ui.rb;6l.1:;l .1rFl0CISE a

'Jsu'
2: r5 r.r;l: JF (0AH) LineFeed J (0DH) Enter 6lr- ,:--! f li;f 4+1 rr.:,ul .:..q f . grj.,1j q-b

.r*l-r,..r .u-jrl r.r-f.l c.rl3 Jjr ,.lt;:- l; r:,-! fI +.Es' oj)4 c+tr ff g,.a.
.r;54it-;l tr t+i r-ti ,r;5:*rl.r.tti 6tll5 +lJ+ tl tl{;5 .ii- lr Enter&ine Feed ,gter;flrtf
t-rr1f1 ,.1:r5-;Ib|f.Jl.l,y-l 6lr,.:21:;l*t r1Aglr*,1 .l .r*lrFltK.ll e,DOSSORTubracl1;

..:y .r.rlr; ;;- NAIvIEFIZE.SRT , 6rtv V:;j T,NAIVIEFILE.DAT .f,U;l
SORT F:<NAMEFILB.DAT> NATUEFTLESRT

(..t:S,.r rr:;b; NAIVIEFILB.SRT r, NAIVIEFIII.DAT TI SORT)

page 50, 132
TITLE A1?CRFIL (EXE) Create disk file of names

.MODEL SMALL

.STACK 64; -------

. DATA
NAMEPAR LABEL BYTE ;Parameter 1i6C:
MAXLEN DB 30 ;Maximum length
NAMELEN DB ? ;Act.ual lenguh
NAIIEREC DB 30 DUP(' '), oDH, oAH ;Entered name,

; CR/LF for writing
ERRCDE DB 00 iError indicator
HANDLE DW ? ;FiIe handle
PATHNAI{ DB 'F: \NNrIEFILE. DAT' , 0
PROMPT DB .Name? 

'ROW DB 01
OpNMSG DB ,ra. Open error r*rr, 0DH, 0Al(
WRTMSG DB ,rrr WriEe error rir,. ODH, OAH; -----

. CODE
A1OMAIN PROC FAR

MOV AJ(,Odata ;Initialize daEa
MOV DS,AX ; segmenc
MOV ES,N(
MOV AX.0600H
CALL Q1oSCR ;Clear Ecreen
CALL Q2oCURS ;Sec gursor
CALL B1oCREAT ;Creare file
CMP ERRCDE,o0 ;CreaEe error?
JZ A2oLOOP ; yes, cont,inue
JMP A90 ; no, exiE

$ \p-t \9\y..r$:.r ci..1\ u\iu.\ \\-\ JA\ JS.-i,



YVr tr.tsU d,$trt, O$5:i

A2OIOOP:
CALL
CMP
JNE
CALL

A90: MOV
INT

A1olr{AIN ENDP

i
BlOCREAT PROC

MOV
MOV
I,EA
INT
.tc
MOV
RET

820:
LEA
CALL
RET

BlOCREAT ENDP

cl0PRoc

c90:

cr.0PRoc

i
D1OSCRL, PROC

CMP
JAE
INC
iTMP

D20:
MOV
CALL

D90: CALL
RET

D1OSCRL ENDP

i

PROC NE,AR
MOV Nt,40H
MOV 8X,01
MOV cx,06
I,EA DX, PROMPT
INT zLH

MOV N{, OAH
I,EA DX, NNiIEPAR
INT 21H
CMP NN'IELEN, OO

cl0PROC
NN,IELEN,00
A2OLOOP
FlOCLSE
A)(,4C00H
2IH

Create digk file:

NEAR
N{,3CH
cx,00
DX, PATHNAM
2)_H
820
HANDLE, AX

DX, OPNMSG
XIOERR

AccepE input:

for acroll:
NEAR
ROW, r.8
D20
ROtl
D90

A)(.0601I{
Ql0scR
Q2oc(ns

wriLe di8k record:

;End of input?
; no. cont.inue
; yes, c1ose.
;End processing

;Request creaEe
,.NormaI

,Ertor?
; no, save handle

; yes.
; error message

;Requeat. disPIaY
; tlandle
; trength of PrornPl
;Display PromPc

;RequesE inPut
;Accept name

; IE chere a name?
; nO, exie
;Blank for atoring

; Length

;Addreee + IengEh
;CaIculale remaining
; lengch
; Set Eo bl'ank
;write diek record
,.Check for Ecroll

,BotEom of screen?
; yes, bl4raae
i nor add to row

;Scroll one row

,Reaet cursor

JZ c90
MOV AL,20l{
srrB cH, cl{
MOV CL,NAMELEN
LEA DI . NAII1EREC
ADD DI,CX
NEG CX
ADD CX,3O
REP STOSB
CAI,I, E1OWRIT
CALL D1OSCRL

RET
ENDP

Check

E1OWRIT PROC NEAR
MOV N{.40H ;RcqueaE Yrrit'e

J,-b 6"- \p-\ \9\y..r5.:-r 6.5\ r$iu-\ \\-\ *'r $i



,J'At) d:t-ri#+.tJ sJ+dl gUj, sdti.-UJt YVF

LEA DX, WR'TMSG ; NO,

MOV BX, }IANDLE
MOV CX,32
LEA DX.NAMEREC
INT 2LH
JNC E?O

;30. for name, 2 for CR/LF

;Valid writ,e?

,'AX set on enLry
;Sec yellow on blue

; .9c roI I

E20:

CALL X1OERR
MOV NAMELEN, OO

RET

; caII error roubine

ElOWRIT ENDP
Close disk filc:

F1OCLSE PROC NEAR
MOV NAMEREC,IAH ;Ser. EOF mark
CALI, E1OWRIT
MOV AH,3EH ;Request cLose, MOV BX,HANDLE
INT 21H
RET

F1OCLSE ENDP
ScrolI screen

Q1oSCR PROC NEAR
MOV BH, rE!{
MOV cx,0000
MOV DX,184FI{
INT 1OTI
RET

Q1OSCR ENDP
; Sel cursor:

Q2OCURS PROC NEAR
MOV AH,02H ;RequescMOV 8H,00 ; seL cu::sor
MOV Dlt, Row ,.RowMOV DL, J0 ;ColumnINT 1OH
RET

Q2OCURS ENDP
, Display disk error message;;-
XIoERR PROC NEAR ,.DX concainsl{OV AH.4OH ; address of messageMOV BX.OI ;Handle for screenMOV CX, 21 ; Lengr_h

IMN 21H
MOV ERRCDE,o1 ;Se! er-ror.. code
RET

X1OERR ENDP
END A1OMAIN

$-ti 6'-:Up-t \s\1. cr$:-: t5.-.1\ cr\iu.\ \\- \ y J*,

tlS ,bef 2y.,r sJJ{- elt B ,:.t.f t -f jl J* Enter / Line Feed .5br5t1K(t ) +J.r.l, u53 j: e,

U L; i ur.!U rJlr 6f1&, Jrb.-Jti slr;,r. tt.fs .f (Y) .sr-l *ij- ulr;r, .J)J".e4l * , I s-ie
.!.) J+li i.r- 6,',.1 jVl ,-r--.y e.br1 p!-.-lL &,1 .lU Clr:t

,r(*,-: ,rb.!U O.Ul.9> .rL ,!-U or"(u. jl o.:l.ir,l

."r-ti..r .|,U ,gb.rK-r jl or[ir-l lr ..F., ,Jt".li6 trrlr;., .Jr.Sjq 6l-t,6tl-* J3. ,g1V !,1+ ir,l
: r-!d fi 7A {rf*1r J,U ci. tlsl";- Jlj.l

.!-L; o:ti:-"| r---.-.11 .!,-ti .rK*r ;iJc.{-ASCIIZ 1*) cf--;l (l
.J3-l-j c.rt;i.l.1,.U rlrf 1! ,g,lr;2lH inJ3DH Cb;t (f



YV6 tl&U Oritrt, O:.ni

.-rgLJ orUil .Jr.ti 
jl olt.;+ 6lr12lH -ii13FH eb rl (f

.rsLj ort:' -.1 ,lU a*.. ,gla2lH {iiJ 3EH gb 1l +;l; 1r (t

,.t-U Or.S;! t2ltl'ti62 jlSDH eti
.J,.G ,.1-.1 .r$^e yl ..r$;t* lJ ,ii3DH 6b;l r:t;' 'l L l.ril ..r-lLr. .1,-U t4 jl dJul.,,r .l-l r-Lt rfl

"ttj-:J5!bALt*rr .rll!rl.;rly.{'SCIIZ$4rr.lrioDX1r.sS4,jr-t.tto'1.!c:l:.t*))ltL-yy

REQUESI REQUEST
.,lnr:j[ir

000 re.rd onl y

001 write only
010 readlwri te

Cb .r-l 
to; c--J G-,r3CH 1l osl;l', 1 2.&a u'.t' r$;ti tt Jl 3DH 

Cb 
tr t - ..1,.U .i- rlllr;;t ;i

:r:lu" jL rlslt; O1r lr Jp_ti .i- -p-j JLt .t-t-C Jf,-U rl,:yl c..r{

bi C-;s -r..r"*;|j./ "JrS",. ftl, t tr lt t1-fs Jj.l' .:tl-" ..r-.!L r.:-.il: :1.a1 or-i o:l: ;U L .AU Jl
s Se,Jq lr -b f?J.(&U U-) tSn r"*'*o tt !J.rUl ofe -b2'lr.J,-S ,921a c^L"a.('r,.---rr

..r;5 orl,lt -l ,1,-U q ,-s.rt a;I.^ratg-: t-t ,5111 ! Jr-ti .J,.5!, ;,.1 .sbfr. ;L AX 1r .Jr.U 
gt '1 ,!.,.r-(.*s

JS-r .03 . 05 .04 . 02)AX 2r tl; r(ci t tSCf.lt lr,ts g?r, .r$-.c .r.:Lt dl$ r1rt1 .l,-U Jt
!Ut-r .FU ..i.:tn-.I .Jb- Al:-.# e-t-rl: 'b C-,;,tLr.'!r 6lri .l.ral .sltfejtr (Jnt* 1., lV-\

.ttf I grLi: I rlj ot-:..,i| "0 ,Sllo; .f L ri-l ;5- JrL 11 rf . Jrr,rr dblAx t: l.r '0 ,r'K.-t

:.29!2 6slj>:Zltl i$ jlSFH Ctt
rf .atr.l.! rl&i .J.rr .rll BX .1, l.1 

..1,.S 
or.(-, ,.t;5 o.:tiil 21H LtJ 3FH gb ;l :1f1 r.lsly; o9

el-r. 'E Jll jl .litj or-S:-, jl y.j JU ..r+r tl/ DX;r ! 6r.ul r:-b ,-rrlt ,CX 1r r/ cJjljr J,.L

1.r5.; c:F. .l ./.q 0\ Y ,.r_fi ci_ rt"ulr;

; 1115; crllr; r:-19;r
; ,.|,.ti.ro*-t

; ::ft J*
; 6trt ^9[ r"2ri

; +iE5 rst-J-tr jlil-f
; lh; ;5r' oy.e 2t gtv ,P

; fr^i ollr; e.-\ -F
; 

"f,-U.5lgl 
.rL

FILEIIAND2 DW ?

MOV AII,3DH

MOV AI"00

LErt DXPATHNAMI

INT ZIH

JC crror 4

MOV FILHANDAAX

FILHAND2 DW ?

INAREa. DB Sl2 PUPC )
MOV AII,3FII

MOV BT(,FILHAND2

MOV CtLsl2

LEA DXINAREA

INT ZIH

JC crrorS

cMP AX00

JE cndfilc

; .[ti 'rf-r
; .!ti rlrf.lL r:*|.p.;r

; ;slt- Li,
; ASCIIZ +ii.;

; tiil ,srtJ-r-;lt'll
; lL; ;y os.r- t> fV ,F

; +.151': ,r'K;-: ,r;\

8r'rs

I 1 Reserved
4-6 Sharing mode

7 Inheritance flag



s..3.'b 6rtoJga4rt5 sJ.t4l Ot{j, sdi9.i .-tjt YV1

+5,r,-Lr,--!rl.t,;L12AXJJirr. P,'b ftJrJrrur' j.V-Ea,lta:-.ft,.:-ot l-rcl,-
t AX;r ,.e.s :1>3 r r:rl ,1,.U ,St*-f jl d$lr, ,JlJ .t")t' ,:* *AX y .rit o "tas''^.,1lrir cor"i .llr; Lt3

J S,/.fi L,rl.aj ,'-,J !4i^.L d$lJt !i- .$s.r.;lrl-r c,#-;p +"[; q tr- *(,l.1 erj!**: ;;htL; Atgs'

.sll'Ju.;t t2 (r.*L .rfr-r) .t L- (r.i rJ .rrl.*r) .0 tb cS AX 1.:

J,-tt $lfs, 1., t^"!,.U 1l .5.rl.r*' t;r. S rglr'iit..lui.r" ,r* lJ cllj 41r jL 61,o.|,li :1..r,.; al-*. r.l.1q

..rJ.:r r:.;lJ! jt+, .tb .l-l+l

,-* t : -h.,r(-'-:,!ti .i-,3Jl3i' :a.'ljr1

)t .S€ ?JTDOS SORT,)Lri tr; -ulf.f b \V-Y .fi) o.by.;r oJ*|.:l*-l Jr-U .\V-Y JS-i 4-L;y

.ri-l oli or2j ,t--l,5LrJl1.11*-l
rqd b 

"!,-U 
tr:t ss t S'/ ;lt'lJ lr D10DISP J C1OREAD . B1OOPEN ,-SLnJl-r.r . A10MAIN .

.U-"f .-"ib b.fjtrt,
;b ., o:l: ,.a,e' e;'." .s: ls or,S:-.s s uSr-1..:Li:-l .|,-li r.Jr-S jLt ,gt ,3DH 

Cb 
INT 2lH ;l B10OPEN o

.r5,r, o:U;-l br115, tl-ulg ,glr, ,r,K*; ;127H +rt12: gl3 3FFI 

"- 
,,:Lt;itTfl# .

Line Feed l Enter 6bjSLlJJJ." ..sl'tut C.$* 6r lt ,-La x r^).,. o.!L.r b lrrt.15.1 D1ODISP .
.rr.: c5.; ! LJ JlS" .b.:;15.1 

""b Cfu 1: .t-1; +.br1 .$.1b llrj ,t-f.r f jl r^l

,J)l.d ;.llr.1r= .tl1 .t-U or.l*'tjl orLh.rl

.2r .rl-:; rt*-l 3.ti.rt1.,;- ?t? ..1,.U .i- rl-11 ,JlJ ..1-.i, .r,f-i dt".hU ,,,jb1 t Ci! ,J+ d*t
JlL e!j*r 

"1,-U 
.4 , .fG ,t3J1 4 q .rct+-: pL- .tory.rlS ,-.1 Ll .,*-l ,rilS 4-f ,Jl^,-|,-U

.r.1r+.y 6Lorln 1..rV .utlS 4 ;l ;1,">{ll

"t,ti 
1.: brl;5.1 ,-5-. qt'1 .:-l 

"*? ,"jb-l di r;"r* +figl+.b,1 rJ,-Jq .rt")\tt tr 
"frti 

;U, )sl,,Sl-t

lP dJ ri;bra .;[,-li 4j$ uvl".a,.'t crrl.:i-: ,JlJ .Jt! ,JlJ.JUIJ+.c-l lti t)-f 6 ,-&-,]i b )t jl
,-eV t'S.t oJL.! !i- tl slSn ,,.-..,- 4" ft) ,-t'1"1 t2iS.s u-:^a.-'.J,;-';t # .,-I; :1151 Yll rl.ul9-

.(J:5UJ_

ci- 1s o$ orl: :;151 -f J;lir./i"J-" oa.,br, ci- 6 glk.c.-l ,ri.:La' .y';l:.r1 .11 o:t;: "l ;',1- o5

,E j c';.*.f" br.r-fi ctlj-r clL(.| ,.nr,Srl*t 
'*; ;-.}1.,b JU .i,- .lir,t q Jl .{l-J .rr1.-, lt 

"!U
.,:.;1.: r3r.g up:la: ,>.p,a y g X

)t &; )l-P c^61 aiL.i jl .J.iul..ip .rlJ--a .:rb t, clrb ,-,-Ft 4 r:-lr; 1r l.r'il o'Ly 4 .rr-t
tl.f ss-f tJ J+c/ .rl/ .pli .r: I oJ;lr; r5*1r 1l lt 6>J.ts )J5,* ,Jf.L1. o:ti:-l r"iL .Ji J, ,JJSJ 6 6.y'S-

.ru.r, .!-.p, -UJ: C I jl*

up:l.a: :.siSs 6ly ,.:-11:1: ,t-f C Jlt t' Y JJ;t- y' Jr J .u:l: Jj,t r:1! \ YA dl-l)J..55.l rg;Jr Jtir .1:

:rF oJulJt jL 1.r l1:f- tl :lSt Y L' r3^i.r, r*.- Y \ o"1L.l

record # Z) rccrnd # 2l rccotd # 22, teootd # B

J,n .#,1 !/D.l)l! l.r+l +$-r.Yf ..rL-r:,t'tr .$L s.!b l.1 ,f.r.i .lrLot :.1;51 e*l;;1r u!s. slpJ



YVV tluhtl Orrlrt, OJn3j

.r3.J.,l o:k-,ri r.by q't*it-. ..r1b llri L;i1: 1135.;

6,1.- 1;S-+J, yCf jtr9l.r1 l-,lJ;l .ru-.c.c^-+/Lt.1.r15.tuS.:-11-.1 t11 ,5,t1i$2ubyJl

;-l .2: .$:,;r .Jr-r- -L;r., \.lt slf s J Jrrrr. .lll tti .r: I :nlr.l ls tStuJ .s;9- ,.6u' orli:-l :;35.1

.c*-!l: ..r.rlr; 6;J.l-1: ..rrt*-: ..r::...r ;|.a:, ,r. t, .l U;: d jrLa; :1j51 6Lroltj .:-l.1*Jt dL

T:TLE A1?RDf'IL (EXE) Read disk recordg sequeneially
.MODEL SMALL
. STACK 64
. DATA

ENDCDE DB OO

I{ANDLE DW ?
IOAREA DB 32 DUP ( ' ' )

OpEI{MSG DB 'rrr Open error trr', oDH, oAH
PATHNAM DB 'Fr\NAMEFILE.SRT',0
READMSG DB 'rrr Reaci error rrrr, oDI{, 0AI{
ROW DF CO

i-----
. CODE

AIOI4AIN PROC FAR
MOV AX, @daCa ; Initsialize
MOV D.q, AX
MOV ES, AX
MOV AX, O6OOH
CALI, Q1OSCR
CALL Q2OCURS
CALL BlOOPEN

JNZ A9O
A2OLOOP:

CALL ClOREAD

JNZ A8O
CALL DlOD]SP
.JMP A2 OLOOP

A80: MOV AI{,3EH

MOV A}I,3FH
MOV BX,HANDLE
MOV CX,32
LEA DX, IOAREA
INT 2IH
JC C20

CMP ENDCDE,0O ;Valid open?

;End procees lndicaEor

t seqmenE
; regiscera

;Clear acreen
;Set cursor
;Open file

,' no, exit.

;Read disk record

i tlo, exi!
; yes, display name,
; conEinue
,RequeEE cloee file

;RequesE read

;30 for name, 2 for CR/LF

;Error on read?

CMP ENDCDE,oo ;Normal read?

MOV BX,HANDLE 
'I}IT 21H

A90: MOV AX,4C00H ,'End procesaing
INT 21H

ATOMAIN ENDP
Open file:

B } OO^9EN PROC NEAR
MOV AH,3DH ;RequesL oPen
Mov AL, o0 ;Normal file
LEA DX, PATHNAM
INT 21H
JC 820 ;Error?
MOv HANDLE,AX ; no, aave handle,
JMP B9o i rectlrn

820 r

MOV !:NDCDE,oI i yes.
LllA DX, OPENMSG ; disPlaY
CALL XIollRR ; error meaaage

89C: RET
BlOOPEN ENDP
; Read disk record;

irone^p PRoc N;;

,r{j cr;9.ar.\rrlf) OJ:,\r \Y-t *$ $J



s..Ln dilrtJld.lJ sJ+41 O9l , {r4rd r-lj1;

c20:

cl{P AX,00
itE c30

;End of f il.e?

cl,tP IOAREA,IAT{ ; EoF marker?
itE c30
JMP C9O

; yee, exit

i tlO,
tEA DX,READMSG ; invalid read
CALL X1OERR

tvA

C30: Mov ENDCDE, ol ;Force end
C90: RET
C1OREAD ENDP

Diap).ay name:

DIODISP PROC NEAR

D80:

;RegueaE display
;SeE handle
i and letrgt.h

;Botcom of screen?
; ye6, bypass
,' no, incremenE row

; ScrolI

;AX set on enEry
;Set color

;Requesg set
; CUrgOf
; row
; column

Q2oCURS PROC NEAn
MOV N{,02H
MOV BI{,00
MOV DI{,ROW
MOV DL.00
INT 1OH
RET

Q20Ct RS ENDP

X1OERR PROC NE,AR
MOV AH,40H
MOV 8X,01
MOV CX,20
INT 21H
RET

X1OERR ENDP
END A1OMAIN

MOV N{,40t{
MOV 8X,01
MOV CX,32
LEA DX, IOAREA
INT 21H
cMP ROW,20
JAE D8O
INC ROI,I
illitP D90

MOV N(,0601r{
CALL Q1OSCR
CAII, Q2oClnS ; Set cursor

D90: RET
D1ODISP ENDP

i
Scrol,L screen:

O1OSCR PROC NEAR
MOV 8H,1EH
MOV CX,0000
MOv DX.184FI{ rReguest scroll
INT 1OI{
RET

Q1OSCR EIIDP
SeE curaor:

Display digk error mesaage:

;DX contains address
;Handle for ecreen
; Lengt h
; o! message

.r{j cr;5.o.\r:)f1 bri\F \\-l *., $J

Jr,,-U Jrrtt,l cSe rzlfl ^iit 
ji42H 

e.U
l, il tr-fr.rjlr.l .r, rSlt ,64.Jt ;;"ii J 'JJjlJi; J Jrrc.r' )lrb k ti tt .1U r5..,Ut ..Jr.ti ,lr-5-iti

.11 .e riSorti:-l J,-U Jrl, 
".ata 

y' r, J,.U J'JUI frb gl, (.|:ti J.rUt JUJI) 42H 6b ;l .r;t;,r, .+tf l.r
lJ J':U.Js!l .42H 

CL' 
cz-13;.1t dlJ .+:U c:G:-l Lr.r.11$ jLs )lt L.; ,rlLa; 4L.;! .5l.rrair- r.{r



YVq tlulti C,$tJt ! gJi3!

DXlr! c*il rl$, Jrul)CX.,',.1 t00f0b u1il 6ly.*rr.rl/ CXDXrrb jl+r13,.c*il iBX.1:
:t-& -h 1r ! .**il qL r5 ,91+La; *-f u. et )-t 1 +S r;5 f:l;':; AL y iJt .r5c{ ;-+^,q .{-'16

."f,-ti 6t"qt .1.u .$q sti,tl"u jt srl+.;r 1r +Scul .J*u -s.ruillj. H ], :i il
qliC L- .q5orl;' .1 +lie.J,.li ,Str-t 1: b:.135.; clr.;;il 61, .r-rt .r5Ot;l c.*.1 .|,G IJLFI .rr s-il 02

\ . Yf .b f o1l-il J-j JU .JsL; ort-,t .l Q ,-)tt .r5.1 .,+J i,,.r"' ,i"e t CX:DX Jr.s 5! lr ! .[li .lllt
. Jrr".r. *lf ..F-b pr;t ,:-.tl

MOv AH,42II ; f ozl)l JEil c.*1.9.1.:

Mov Ar.oo 
' .J,--B UF c

Mov BXIIANDLE1 ; ;[G..r$-: i:-b--
MOV CX00 ; c*il ,r,.)L r:-.t
MOV DX1024 ; ,:*it .ra-lt r:'-t

lY :ll, ,*,,:,ZS:::[i
,:-l ;5-e.*er.s:,rerl,rDX:AXr>1J.rL:l q"r-r;.Jr,.trS"f 6!lr,,.b frJ,P.:l*Lrci-
AX.;: j 6.f 6- lt,)a g-*,r.r*L.r[Lr.i-..r+r;t+t tt 

"rrrta rrjb; r9l-rr;i.:-i t- cl.ul.1i.r$-.o

.sl:f u"r! tt (r*b ,,3ut|.2 t- (rj-tj .r-rt -ri) . t .rS

"/)b -rtL;;$at &U.i- ,3.Ul3i :a..Ur1

.l,ti 1: *St'r" s.1j51 oll*-i .i- tt.:r5r.ll; tr .slf.r,. b \V-Y Jfu.,, o.L) :lq.-l J,ti \V-Y .f5.-: ,."by

olL-i 
"-.i 

. .r-i! ,.r-6.r YY ,g3l- .l*U Jl .r"!L a.!bll .|rU;t tt-fs -p;.1; ,:-l.p.rs sl.9;,rr y.l15..:11.:.llri

-5: L. .1,- cJL J,l 1: -1 ,.:-IASCII ,-JG 2: tj)4 s1\ rJS a^L.11 6,5r.r.c .r-ilr.f Yf b \ ,l .* st-ft
.,:-l 

1*.1

:r:-l +li1. dLjL JSi,,y.{ a-.[..1

,-ps,tSn jtrlt b E10DISP J D10READ . C10RECN . B10OPEN gLJl,.r.r .Al0MAIN .
.4[-.r, c;l- r-!U d:-]l$ e&.t,'-lf .r: JtK

.'-Se! J,-u.,.K!.' s sejLr lr J,-liBl0oPEN .
J-b - .'s.Sua gr'D.Pl;q c*J )t \ t)i JJb.l r-r.t".r ,415 +^; r p l.s s1.5S1orL*r ,5. C10RBCN .

.:11: ry-; ;-(-

A,.,:o.r*i ,;':;1,, ;jI ll
AX 1.: r 

"*134t ft 
t 02

.tsg ,P yf :,b y.r,ADD lir rr.:alAX 1r rJ-e d3q .rlf.f .Jr.r; srJ)Jr 1 bASCII ':l-r-cl Jl.e.1

"r'J i,:lll!) 
Se f dlJ r& jl l2 \ +.br1 .rAru. d,r;-:i l, 

"1,-U 

.i- t!-i :t -e 4y **.
I (.[ti .1r t: fi J*) tyA :-t* \ P .1r .;l,ri, Ul (.li.i tal3- fu .:1151 .r.l5 e-l3-r) ! \ t.t-ft 

'pSAX.riL lY '{SCU r o.r..i.r.;l-9 t.s.o J\.JE .-Sl; .:_t-,t.J+!RECINDX fL q J+ 4 t }pV
.lr.rlOOOC q !.li6.r-AAD ..rif.,. .!,-J+ 0lU2 u LJIJi J,.IAND.,1-.ir "i-'rt t-als-3132 61V



s'.L.., 6toJ5apl5 {rjidl gqj, s45i .,.lit lA'
olr+ ,4..Qn) C0 .r-: .rrlr; J-L S.f *:yb \? 2s 12 2|'lL yl ,;;,:- .1: SHL s QZ) t'-ieu.

.r: .l (YY L' \ ) rl.rrl Jtjrl J*^r ,)lj2 6111

; ,.f,-ti J.1L:l f!; ,5t l RECINDX;l 4y ts-f s +J, tl .s tS,-r. osE;-'l 42H gb ;1D10 READ .
.!.b.f o)l;: .l JOAIIEA 2: r.by \ gi*12;2s s2iS2 .:1.11 .Jlt 3FH 

Cb .r.lr-
.Jr:.rr ,iL; lJ orl .,.tL-jLt :rr5, E10DISP o

TITLE AI?RDRAN (EXE) Read disk records randoniy
.MODEL S!,I.NLL
.STACK 64
. DATA

,HN{DLE DW ?
RECINDX DW ?
ERRCDE DB OO

RECDPAR -..I,ABEL BYTE
MA:XIJEN DB 3

PROMPT DB rRecord number? 'IOAREA DB 32 DUP(, ') ;Disk record area
PATI{NAM DB 'F: \NAMEFILE. SRT' , 0
9PENMSG DB rrrr Open error rrr" ODH, OAlt
READMSG DB 'rrr Read error r*r,, ODH, OAH
ROW DB OO

COL DB OO

; FiIe handle
;Record index
;Read error indicator

; InpuE paramet.er I isE :

; maximum length
ACTLEN DB ? ; actual length
RECDNO DB 3 DUP(, ') ,. record number

. CODE
.385
AIOMAIN PROC FAR

MOV AX,@daEa
MOV DS,N(
MOV ES,AX
MOV N(.0500H
CALL Q1oSCRN
CAI,L Q2OCI,'RS
CALL BlOOPEN

A2OLOOP:
JNZ A9O

CALL C1ORECN

lTE A9O
CAIJL D1OREAD

JNZ A3O
CALL E1ODISP

430:
JMP A2OLOOP

490': MOV AX,4C00I{
INT 21H

AlOMAIN ENDP
Open file:

B1OOPEN PROC NEAR
MOV AII,3DH
MOV AL, OO
LE.A DX, PATHNAM
INT 21I{
JC B2O

C'!lP ERRCDE,O0 ;Valid open?

; Ir:it.ialize
i SegmenE
; registers

,'cl.ear screen
,. Set cursor
;open file

i no, exi.:

,.Requese record f

; no, exi!
;Read disk record

; no. b)4)ass
, yes, display name,

; conEinue
;End processing

;Request open
;Normal file

; Error?

CMP ACTLEN,0o ,.Any more requescs?

CMP ERRCDE,0O ;Normal read?

MOV HNIDLE,AX ; no, save handle
RET

gl\*; rlD. 
"$--r 

$-U 6..3str. \\-l *l$\ J*,



YAt Ll.[O g$trt r gr.n5i

820: MOV ERRCDE,o1 i yea,
LEA DX,OPENMSG , di8play
CALL X1OERR
RET

; error mea6age

B1OOPEN ENDP
Get record number:

C1ORECN PROC NEAR
MOV AH, 4 0lr
MOV 8X,01
MOV CX,15
LEA DX, PROI'TPT
INT 21H
MOV A$, 01J{
LEA DX,RECDPAR ; of record number
IMT 21H
CMP ACTLEN.01 ;Check lengEh O, l, 2
JB C4O
JA C2O
XOR AH, AI{
MOV AL,RECDNO
.rMP C3 0

;Request dieplay pronil
;FiIe handle
,. 15 charact,ers

,Requegt input

;Lenglh 0, terminate

,'Length I

,Request set file poi!
,. Bo eEart of file

;Error condition?
; yee. bypaaE
;Requeat read

;30 for nane, 2 for Cl,

;Error on read?

c40:

c20:

c30:

C],ORECN ENDP

t
D1ORIND PROC NEAR

MOV AH,42H
MOV AL, OO

Read disk record randomly:

MOv AII,RECDNO ;IJength 2
MOV AL,RECDNO+1

A},ID AX. OFOFH ;Clear ASCII 3E
AAD ;Convert. t,o binary
DEC AX ;Adjust (1et record ir
Sl{L N(,05 ;Multiply by 16
UOV RECINDX,N( ;Save index

MOV COL,20
CAI,L Q2oCURS
RET

MOv BX,I{ANDLE ;FiIe handle
MOV CX,00 ,.upper porBion of of fr
l.tOV DX,RECINDX ;Lower porBion of offr
INT 21H
Jc D20

MOV 
'UI, 

3 F'H
MOV BX, HAIIDLE
MOv CX,32
LEA DX, IOAREA
INT 21H
JC D2O
CilP IOAREA, lN{ ;EOF marker?
JE D3O
JlitP D90

; yes, exit
D20: LEA DX,READMSG ;Invalid read

CALL X1OERR ;Dieplay message

jr\.i rlr,. jtd-) J-\i r5.-;r,llr; \\rl-? u $$



Gr'n dLrtJ*+.ti s.|i*l drqi J s*43J a.u.14

D30: MOV ERRCDE,o1 ;Force end
D90: RET
DlOREAD ENDP

Diaplay name:

E1ODISP PROC NEAR

tAt

MOV N{,40H
MOV 8X,01
MOV CX,32
LEA DX, IOAREA
IIIT 21H
MOV COL,00
cMP ROW,20
JAE E2O
INC ROTI
J}IP E9O

MOV AJ(,0601H
CALL O10SCRN ;Scrol.I
CALL Q2OCURS

;Regues! dieplay
; set harrdle
i and lengch

;Clear column
,.Bottom of screen?
, Yes, b1ryaes
,. no, incremenL rov,

,. Set. cursor

;AX sec on entry
;Set color

,'Request set
; cursor
; row
; column

890: RET
E1ODISP ENDP
i scroll screen:

oloscRN PROC NEAR
MOV BH,lEt{
MOV CX,0000
MOV DX,184PH ,Request scroll
INT 1OI{
RET

QlOSCRN ENDP
Set cursor:

O2OCI'RS PROC NEAR
MOV AI{,02
MOV BH, OO

MOV DH,ROW
MOV DL,COL
INT lOH
RET

Q2OCURS ENDP

t
Display disk error message;

X1OERR PROC NEAR
MOV Nt,40H
MOV 8X,01
MOV CX,2o
INT 21I{
INC ROW
RET

XIOERR ENDP
END A1OMAIN

jrtO rF. 
"$.--: 

$-tl' c5"-;.r,ty. \\-l y Jt-i,

ASCII &U .-! ;;lsy :r..Ura

.5i t{ DOS r5 lJ ASCII ,Jt{liti J+lJ+ r:-l ;f- ;5.J .ssl9 -. .rirf .:l+il lJ bJ,-ti .rtp Ut+L"

.,'.:..,..=-, e5c,-l ,i:t sFAT j et-! dl.iL .{ilJ, .:-l ;j! S.+i.+g,.ijl:y . e*l .rf rtq":l J<l.b-.,

.+'1"*, ASM J,U 4 tt l.r l*'' .5borb DOS J,t, ,':1- .Jl.l el: .5.+.r+! Ji(- ..{ .;.: ! bo:l:

b ,.,.-/-' J (0DI{) L; ul.r:.| .i c-6t (06FI) rab ,it^t5l-.l5 ,[,tj .llo:,-< r i: l,t i1'6,r-l-r.2 r.rl-r

;t;p J-.,U\ J.ra; tais Cut"5lXdLr&U DOS LLi-. 6Vi p 3-1..'i)- t1l:t.#e.Jii (OAH)

J) r)y,t;54.J+! .b lat ,-(,. d.l.; gl.l .:-$;t FtttS,;-tt .u .gtrd..."U -r l-1.i.f .fS tab J5!6

;Dx conEains address
; Handle
; l,engt:1
; of message



!Af toJHU Oiil5.i' , Oj.it
'.:*e t1l3.r^l5r*ia ,t 6 jlf <rLr r, r:-l ,l.r--l .r3-: e{

<Trb> MOV <T&> AIl09 <Eltcr>

:-t-:L r6i slic itASCII g;trs.:l-r,rrrlL'r rll.l

. 091DrF56{D1t48rc3890D09

A1TRDASC (ExE) Read/diapl,ay an AscII file
.MODEL SMAIJL
.STACK 64
.DATA

TITLE

DISAREA DB
ENDCDE DW
FILES]ZE DW
H.{NDLE Dw
OPENMSG DB
PATHNAM DB
ROYI DB
SECTOR DB

0 ;File handlerirr oPen error rra'

r.20 DUP(, ')
00
0

,F:\A20PRTAS.ASM,.
00
5r2 DUP(' ')

Open disk file;

;Display area
;End process indicacor
;Fi1e size (Iow-order)

0

, Input, area

;i4Ain procedure
; Inicialize
,' segmenc
,' regist.ers

,; Clear screen
; Set cu:'sor
;Open fi-Ie
,'Valid open?
;. no, exiE
;Yes, read lsE disk sect.or
;End-fiIe, no daEa?
,' yes, exi!.
,'DispIay/read

,'Requesc cl.ose file

;End processing

;Request open
;Read only

;I'est carry f1ag,
,. error if sec

;Save handle
,.Reguest, BeC point,er
; to end of file
,. t,o det,ermine
; file eize

,'Save eize (low-order)
;RcseE file pointer
; to atar!, of file

. CODE
A1OMAIN PROC FAR

MOV AX.dat.a
MOV DS,N(
MOV ES,AX
MOV AX,0500H
CALL QlOSCR
CALIJ Q20CURS
CALL BlOOPEN
CMP ENDCDE, OO
.'NE A9O
CALL ClOREAD
CMP ENDCDE, OO
.tE A90
CALI D].OXFER

490:
MOV AH,3EH
MOV BX,I{N.IDLE
IMT 21I{
MOv AX,{C00H
IMT 2TH

A1OMAIN ENDP

B1OOPEN PROC NAAR
MOV AI{,3DH
MOV AIJ, OO
LE.A DX, PATHNAM
INT 21I{
atNc 820
CALL X1OERR
RET

820: MOV IiANDLE,AX
MOV AH.42H
Ir{OV AL, 02
I,IOV BX. H'WDLE
l,tov cx, 0
MOV DX,CX
IN"T 2LH
IIOV FILESIZE,N(
HOV AI{,42H
MOV AL,00
MOV DX,CX
INT 2LH
RET

B1OOPEN ENDP

/4SC/ J,-b,ri. gstr> \\-! JA\ J5.:
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Read disk aector:

Cl OREAD PROC NEAR
MOV AH,3FH iRequesu read
MOV BX, HN,IDLE ,.Device
MOV CX,512 ,'Lenglh
LEA DX, SECTOR ;Buffer
]N'f zLH
MOV ENDCDE,AJ( ;Save at,atuE
RET

ClOREAD ENDP
; 'lransfer dat.a co display liner

YA?

D].o'(FER PROC NEAR
CLD
LIIA SI. SECTOR

D2O; LEA DI, DISAREA
D30:

LEA DX, SECTOR+sI2
CMP SI, DX
JNE D4O

D40:

.tE D80
LEA SI, SECTOR

LEA DX, DISAREA+8o
CMP DI, DX
JB DsO

CALL ElODISP
LEA DI, DISAREA

LODSB
STOSB
DEC FILESIZE
JZ D8O
cl'lP AL,oAlt
JNE D3O
CALL ElODISP
JMP D2O

,Set, IefL-t,o-right

;End of aector?
i Do, bypais

; ye8, exit

;End of DISAREA?
; no, bypase

,' and dieplay

; [sr] to AL, rNc sr
;AL to [DIl, INC DI
;AlL chars proceeeed?
; ye6, exiE
;Line feed?
; no, loop
i yea, display

;Display IasL line

CALL C1oREAD ; yee, read next,
cMP ENDCDE,OO ;End of file?

MOv [DI],0D0AH , yes, Eet CR/LF,

D80: CALL El0DISp
D90: RET
Dr oxFuit EllDr)

Dj.splay Iine:
I|IODISP PRCC NEAR

MOV AH,40H ;Requeat, dieplay
MOV 8X,01 ;Handle
LEA CX, DISAREA ;Calculate
NEG CX ; length of
ADD CX.DI ; line
LEA DX,DISAREA
INT 21H
CMP ROV|,22 ;Bottom of acreen?
JAE 820 ,. no, exiE
INC ROW
itltlP E90

820: l,{OV N(, 0601H ; Scroll
cAt L Q1oSCR
CALL Q2oCURS

890: RET
E1ODISP ENDP
, Scroll screen:

ASCn u\i,4. gst; \\-b u $!



YA! tr.!O 0$l* t ns.nrj

Q1oSCR PROC NEAn
MOV BH, TEH
MOV CX.0000
MOV DX,184FH
INT lOH
RET

O1OSCR ENDP
Set cursor;

O2OCURS PROC NEAR
MOV AI{,02t{
MOV BI{,00
MOV DH,ROW
MOV DIJ, OO

INT 1OH
RET

Q2oCURS ENDP

,.AX set on enCry
;Set color aEtribule
; ScroLI

;Regues! se!
,. curgor

Disylay disk error message:

X1OERR PROC NE.AR
MOV AH,4OH
MOV 8X,01
MOV CX, l8
LEA DX, OPENI.ISG

;Requer,! display
;HandIe
; Lengch

i# 3il"ou, ot ;Error i'dicator
RET

X1OERR ENDP
END A].OMAIN

ASC/ J-\i eS.- gst52 \\-! y Jt:

.rL.5rK.:;l:r, t .fu.r,, 6- .rr, ..t*.!U,r. Unefeed ;L^ OAH l Enter dL^ ODH . Tab rlLe 09H

lSs. y'4 .',)e 6ss -rtlt tiJt<, tK:r ;-}.I-inefeed j Enter rTab (JlJ+u. ! Jl,U

,it j J^ 2t 2;s- 4.ss-t- a't 1., \v-Y ;$:;IAITRDFILASM J,.U 6\v-0 ..$-r e.by +-l.i JL
t, Enter&inefeed ,5Lrr:5!t5 t- lot ,^ 3 ,Su. J-r DOS TYPE eb ..u;L r.[y .€ ,-et.,, sl3- ,J

..trr,rr ri.L;
l.rj b D10XFER J,;l- ;J.el r.rsl.1+ ,51; C1OREAD 'lltr,t F lr B10OPEN JIJJ A1OMAIN .

.rqd b.F-U l{!l y 3.s12;4

0#.q ,Ji+ r, rrJl) ..r5,r" ir..-' b .1,.U c.)l.r:l .:;Lr. .r+! b .1,-U 
.;$-: .S,.f .,t ! JP-U 

B10OPBN o

.(AX 1: c[,-U.jlJul jl e,.J

.rlgr 1!iSETOR 2r.9 ulf ,J ! orl: j,t51yf- d,- C10READ a

s.[ls;ut f,j rJi ,].LJ .5lra 1.1 E10DISP .x5s- Ji:! u.i-t J L; ,'.2y5-;l ! bo:l: Dl0XfnR o

.t^r,./ r.bl .1,-ti rSl.r-l q ,.1*Ll b l.l .-ijb; J Jilr,_r.ly ,S-t+ l* gl-t b C1OREAD

o:l.r ul-Li r,.L Lrrs!|s 6 cttt ..r5,'. J"iL DISAREA I SECTOR jl dt j t .r, l.r c.:tr 4 Jl:.,

fr-r Ubi[,-l; 61".5 g,-s.rtlJ .J5-U q-b *L; J (;{t.1;(- t'r-rul5; c1l1) ;4f' 4 gt+t J'.li 'JU1j

riiL.ASC[ J.a,Jt^.[U .t.*C 6- Enter&ine Feed L 1c.*l oL'f 'b; Jn' 9.dSM ;[,.ti .uLASCII

,*t l=-tj r1 o:b Jli:;l1l -,L:rl ,Jh lJ DISAREA ,Strll l.tr -U.rr .r-l.rrQ sll.u .h- .OBJ J .EXE J:U .-{

6lq- DISAREA ,rqll dst.Vl e.r.rr 
'+Lj 

! ASCII ,Jf+!U Lii L' r.1b .t-ai r,.br1 '.r,.h ,-ttt.,,si )l

..I:r .tij]r rr JrB elil ,g,tra e*l
: ft) )J?J hV U.l



sl;!ii.! g;tlf3apts sJ.tdl Oqj, sdii .,.U' lA1
.DISAREA JSECTOR d)ti,-erJl$, (\

b DISAREEA ,F eV.r:-l ;l,ti r5Lerl.,, ft .Atjn tr .s.r+ -'rtu .r:-ISECTOR ,Skrl J.: Jl (Y

.rS 
"*, JlJi" ! SECTOR ,..1ri oy..o;'-l ,2L .s> .;! uat jt;.

J .{ .J,:-t",; }.; ,)lJKEnter / LinFeed ,51 .r:-l DISAREA ,gtg;t ,: Jt 11

.t',r+! DISAREA .t: s 6.SECTOR ;r;5r1trc<,- (r

.r 6.tb .slor-i 
"rilby 

LaFl.rls4^^ Jl (O

.rjyY cLr, n,>1y,;,"-l-* r,JJ Y &r"1J.{d!l^i!t;.r:^-l (OAH) Line Feed Fl)lSfl (?

JJt ASCII 
"1.-U "i- 

L-b br.r-o)s. d":"-l-.t Line Feed j"U : tt &* t; 1.r ! Lro:b E10DISP .
J '-r+c r, Tab (09H) Fbl5rrr.r) .+-k .r!q .ri;*.jl J+ lr b ,o ,skll .r,L .s1l: ,5ti,i.

ft .u! 
"$-:.; 

slr;.r" C-tL-* c51- .(-r5,rr di:j .rit A ra g=--a,- .J*U *5,S*,- ..+.r 1s ! L; clti
16:1-.2J": .r!t r ..r*-3L o.:!,r.; gt+t ,++-.r *^ite 6\::l t- t *K.rl al:.a,' dlJ ,:oV ,r-tt. 6l

.r.: j.,i.l ,-,f9,gLsr':St1t5..u:t,1;;YrU J4 LF fl ..r-o:.r, .rL!.rl+ Lp; 6.22; tt q.q !..b
,Sh:l or L-i .t;-f c/.)J. J q.;l*! lJ L^rL- "l-tr .1..* e$} 6r ,glt..u:--r 1l-t-1, c*! c. *

.r^,u, di.Lci.r*1,.erb J|..|.H.?rffi .
6>J)J -r^;t r-i r$ttat DEBUG r:o; sL,ASCII J.U J ?-1". yl2: o.;l--i .i- ! tJ r"Ly ,,.1 .tJ.*
JJI 4&y .t;s-,-l 6q +U Li ,5lrr1;5.,r )*< 45 q.id J rar!./ .lt.lj ! 6:.1.1j a.7b o[-y-, .c(-.:

.$tr 
"},-ti 

ojl-r.;l dlr .f,15 DX:AX jl o:U:,-l j bi ,-i: I .!,-U gb tJ)J 6lJ.r2t5o, r;)Ul sl;.r, a.br,

.(-r-r )51/O g!!.e
a g+t- .))ltr,6lr..ill2r dt",tj..,p J d$lF u'El; 26H J DOSINT25H .r!..i.r,l i.r,r
FCBS L- .f,U ,ra(-.r .,:JL u,l t, ..I-,:tr.,, .o$ .r!- 

"l,U 
,4 ,JjLjq .:[kr ;,-l aL* 1l .c*l c(-r

s.1L.r- f^lt INT zlH. ,S \ l-r:1f1 rt:13 4Sr" l,- Jrt'.,5r! 3 a-t-: I .rrl.t , ,!Li .r rJ"r- '+r
f-lp l, g.L:- (r-Jp.(,r--! rrlg *;< .\,r,,1.-i y)2lH eini i44H Clr ^5+5.+j.c*iir J+lJ..j

.$C )Ve25H J25H gl..ii.r.rl ! L : :jL,.r
)l ;* L- J.15JJS.- .f,- i-.i:- .-u.-iL JJ:(- ollsl Jl.u:11: :11-rr b:1152 a*,r L .rl*Lr .l-l tlra

Olt .$\g (t+,, ,JL^;3*<-) 4t Al^tt-f to;L*i jtlr C .<--i, 
"ro.t-.,"i.r-l 

"ul.1- ,r,{.:-r t^JJ:fu

fi 7,.i1 1r& O J! 1t tt 1&.J!.p rr rJi<- q lr .rb -1, c.(*1: es.t 4r r;151 oll^.i 6- 
"*^;

,slt :-J.- t;r. r.115.1 olL-.i

0 1 o (c(-1.: 6s2 y.S- ;|.sl)

. *!JLe

: r:-l ;"; JjS- C tr .r(-., 6U !;y:.;jS.; o.1l -.1 ,1a1,.; dlJ J.fl &-

1-r ';-ft o-;L-i = (,5! xl) + f.et(.- -\ )

.t-t-C q-1* ,* ,\ ;3;(- .Y Jlj gU Jai-r:.lr5l o2L, '.

(Yxl)+(q-\)=\A+A=Yt

o2
11
19
29

I
9

t't
26



YAV t.l.bli i,$lr5 j OLli

-.1 "tJL;l ,:A-JI r:*l o.r."i o:.;31 c*l YYMB ;l tS"Js 45,rf--, dLro:+ Ullr gl'!

Mov C|Sector # ; a3) $i; I ,slt;.r,-! ,_r,-la,;L- rl.rr,;

MOV Al.drive #
MOV BXaddr

MOV Dxsector #
INT 25H I,.26H

JC [errorl

: oirB,<1.\"C\,<1,0')- J v), v).

; Pt)\ 6 jL. o")i

; UF 4l riS- orl'-i
; JIJa. aF:j [- crslr;

; :Fe'{ tla; jl.l trcF

,iL c-,il ,rlrl
i,L.,*<- 0")5i

popF ; d:+ dJJ;t bg;.r{ ir*!t:y
! (0) r:,;;t .J c,J)l) ,Slt r-Jji fr:l )l s S.r Vlf lJ ci-fu ,SLo.rQ j+r Ln.:li ,*r INT 25H,26H

.ultf ,.1.;[ AL;: l: fi tu -6a 6b"t5;l ,F- ;l.f t, .rl=.t , 4 .!.*..r or[i.il c.Lc.ij. p.r-e

,*-t rlt;l; 6-! t: JLo,'t
c*l r.rlr;[ c.:i.r$"r

.(.--.: 631 Jl or.: ollJt !ilF CRC

.r.J-; l*..t*: ".:-lr;1r;(-
00000011 ;;-:i;t o.r--i,:J"il* c.(--: &- 6.tt ;:y Sl-t.i;.f
000000i0 tal-L; f-:

.rl.l^r;l c-*l51t ! "f 
** 6, J )j,a,.Lal ,SLrp<.x i:3a .12lKu. o:J.6s.t b (.-.ri Nf oLL",

.{.rlrl b t+i."t+ ,g1., ;l ,},i: Ft tt)J..,11 .t- ..u1l.r llri
;:ta" *-!tA YY -11 

+5 c(--r rgLrr:*1 url*:-.: 6ly INT 25H L-26H jl orl;r.l lr +lr"r r- -9 
DOS 4.0 ;l

:.:11.: olL.il J_j +li J, .;q! 10 ,5trr-t1! d* ,5. t BX -r "y.d o:l-c.:-l DX .Jx-L; o:lu.-l .uS,r"

00H-03I{ ,r+11 YY 1;(- .11*i
04H-05H r.1*i e*:;/ostf +lr  S,J,-LAJy(-.JL":

100m000

01000000

00001000

00000100

06H.07H

08H-09H

.hU .Ji5.5talfa!;t ort/Lrl ! til,-: 6Ladpr.1t/
y. 2: ll la:i Gtlot t ,:*i ,-))lt-t, -l .rK-1: ,rL^.},-U ,rc--l d! FCB a;bsr1.t 2- *a)\; lrJa ,:;- ;,-f

.fjlr.'l .l-!.f dp> 2.: Lr+;; i* c.-; j.rn .l s.r-: j,+ DOS ;l a;;;rl q Lrgrl.rr ;y-l .:;l:

.i--: Jl,iil *fb c(1: 
"frli 

+5,.:*l(FCB) J,-U J;rS S*4 .+F lF- .FCB ULoq.-3r 6l; cl-.-.:

l.{. lJ VO c(--.r .rl*Lr o^^ rSl; DTA ,,.;.ti ! tt p**,- L..i .S.," -A-f lt lrr.rt'-, .+F 6t 1pTe)
.:;.r*o 6.111 e;1.! 1.: Jl,-U .,,jlr/ +, rJ5r.j ;!g..i.1 lt r. { U JpU 'J.1.-, e^ FCB }y bf .+jL.f
.,- cp lt J;; '+'l.l -r.5.l orlrr.l \V-\ .$-i 2: o.rJ e*! ,rt; 6b-t5;t FCB .rtLg ,i ;Fe

(.r11: :j-; PSP 2: ,rry- .glaFCB) .r5"# &-L- f-,c..JiJ. p.u t- c.=Air*

J'-u dis 6r\
..t-lr.-f ,.r,i,-lrr.r_fi I .J,-U q g:l.t fi.:.,1>{.L."1 j.U .rrr"f -L-r*; orb rob.,1r 4t.FCB

(.t-L;.f flil 1.,1 f \-\V ,Cto,*,.tt aL-1,. r<Jt- 1.: rr5.rr,rr:11-U, lJ ft ti fY -l \0 b. 6ta'-"-! L-:)

.r-lr.r" "* sB .2,-1y02 A.tl.l, 0t ,,_Pl'n* y-l.rr 00 . FCB .rt Lr ,,I;l 6,ly g|t eKa-:

r.^iL, Jl Jl- ,S{- 1l 6l.Jb: L.;s o-.2 ;l ..r- dis ,"1*6 lb .&U fU \-A



,r-rn 15tl|t#i.6 sJlat i,!i9 gai3j &lir IAA

.rlt j5bl5f )t -# ftr-2 jl o-r-i & ,lU;0 rr-,.2 1-\ \

olL"i-1 6tVA*.o.;L-};l FjItl.!|.;rr$+r.:;;5;\YA6JVS-*.&-.rStl+ '(rlJ.Jl-i \Y-\Y

"F-U UF L r.rr ..r5r, o.:tiril ,.,t- ttf,t 6. r:13r9" .t' Cf ttS gt,'r (fV €--li) dJt- rrt
.i\ Jl J \ ;)raJ).r:*l . cfrL rJl  tudl+ re-l Ja^,'r.

U: q ft..ruS,r,,r-or Jl$. (80H) \YA ! b .11151 o;lll drf jq .r[Lr.51 .rib' 2if.1 r;l"til \Y-\0

.J:^r J.!:1.rs' ,.,1* -ll, ll.f llf.t o.,llsl o ! ,-ri "r;f;,r.
.dr*n' .r,-L; Ll oslr;- r:-l ;5- L-! r"[y rJ.rtLi jl JF-U .jl.iul .1f-A o;Ltil \?-\\

.Sr*n*.t-l; Ll .slr+.- l;5* t--3 r.br, +5.rtU gt['.6.16 V"-Vt

.c^-{ ,rr:a:1: utf.r1 6,1.y 'oJ-) J:j.l YY-Y\

.r-tr,Sf.L.t! ..:;15.1 olL.i 15Jl- J,-q 6suJ tJ-l.,rlsLa; Fj lcrslr; rt, .614 :U{l 2l-), YY

"i"t": 
llr,r. '!';5 61.l.l.;.15.1 o;lsl [ ;f,.G ..j(,- .ri!d (c.".! \ . VYVT \ AY Y ) J,"U .llsl ,51.t- rl.6

,-t,-[ q '' ' r-]L a:*ll: e-*,4-* glu,tt.ft '11-! fl.r- c,*'l ;(r ; r'!L ,5.;':'* gl'rt-f.r

.:y .r-ol1;00H .51L Yi r:,-! o.r.!L PY j F:i..:1r5; o.llsl fl ;2ltjji9t dhrr-fr ollsl 15

Ai )l eG oli-o L 
"tt ,-1,.U 

"filsa 
6ll.ril,r.r r5,r1l: ,r,b;;l .*! V .*-i ,1, -J*ll J1i FCB

! .lt^*lr ,*-!0 -r J.-U,r.i,rlr tt;1, +tr .g5r--;SFFH tr tt .--tr;Jjl .r+j jl o:$' 'l ! .r;f .:t-';'l
.{^r .;lri",rar}U .,,.€,, tl

.(*,-.: .tb.l,-U rta,-l ca.; FCB jl orUi-l

c(--: .rft -e ,t54 +.,-.r.: 1L.11 
"!,-U 'l 

6t 1FCB .i- c(-r: 6LogrrJ.p ;.1 1l orl-i:-'l Li {,'LJ 6,-

J,t- .:!L..e .-r5,r, ,r1[-r ! FCB Fl, ,Jf..di 
"r.lri ;,.t jl o:1," ' 'l ! .1 :2b jl{ DX crt".i 1: FCB ,-r.tsi *

.r-!"r 
"1,-U.r" 

J #i:1f1 '(DTA) 6--r Jlr;:;l t:-U *b .,-|'-li:lnl

:la.-l .r,-.r-a FCB J"-U .<,- 16H 6b 1l o:l-,:-'l ! -b.r: 4 .r-r:;lri,.r, ',!U lt^1| :21H +,ii9;l 16H 6ti
MOV AH,16H ; :lq.-l .:-11;1r : s.r
LEA DXFCB name ; FCB ,r(-: .f,.ti
I}{r AH ; *iit F-t-r- Gl_fl-i

.,r,UJ,.i? FL-orro.t:'8./*.!iU!t-1 FCB6,1.r-1 1.'1tt"F-Ulb.i.gt ,!cL'io$'r
fifi,.1,-Uo;l.l;l .rtJ-.c u-r..rrJu"JVr1"srs.<,-Jt+rr, l;lroJl J,S,forliil i.rr-+-L!,51;i;l

.gLr.rf;l ,&.: tS,y d)J.l) d-Pl r)y c(--: 6L;i rcl.:rS.,1! nLr'. ..tS"r jtr l, .J,-U .l b:4 .ltL' jv
t b FCB e-tV 6* olL'.i .tl:f j[ ,3;1..l .c^-+ d.,:Jr 1: t-ai = fi)H :JJs. ,-.tr ALl, ! 

"t 
;;3;l

.r115r 4 tsj-r :t J+ S.f /il ..:.rt \ YA L FCB :.)i52 ojlsl )t ,-f I d+ rlri'' ci.3 r^Jr" )lJi" ic
..tJ.*.yj!:1> y:tir tr tl L^.f-p.r-r.ll c-l ;5- t-*:

;)L./ 
'#..!.(4r Gs.tbts-ft+Sir,-i c.:+r",(DTA).5--: Jli:;l q1b..(--s Jti:;l q2[

DTA s<,- L;i .rr15 ,.r-f.r ,SLs*,1 y ,;+. oJ::f.:,9-r- c5, q diqi DTA u':-l :.1352 o;ll:l 63L FCB tl.6

:JsL.i o:U.:-l DTA ,r1.:i tr 5t " .Jr-Sk" 6lJ lAH 6b ;l ."r-t Jt^i qJt"j i.1: c-l ;5-
MoV AH,IAH ; u"lti ,.Yr r:al.g 1r
I.EA DXDTA nane ; DTA jl
INT nH ; rjiJ t;-.J.r- jliv



YAq ll,lt! g$tr.i r 0J.i3.i

.,A) Jlri. 6>sts cgl-rl,Jl.rr -,! .i- bDTA +5:.1l: jli ...r,-L; ui;l:; tt ,F., 
"1,-U 

.i- Lii 'o-Es 5-- fl
..1-L,t ,rr: JlrL lJ ,?-li DTA ;;;; I ;.:utt; r,r,l +Let"i\ q! .Jr-U .r-.r-a .rjlr; 6lJ 'r,-*

15H pL il FCB , i 1 L 
"*l r-rl+ J--, ,r-F, &- Fi elt 'tf-t Fy :21'rt aiig jl 15H 6b(-i J e" te"J 

rsor[i:.-l
MOV AII,lSH ; FCB :.;15.1 ,:-:j r:-19- 1.r

ffi ;,T""*'" ,^., n'rf,j,'fr
,x-:LJj(-ci-ojl-ul a1tarJ-FJ ft.S;.o:li,''l dtl+DTA4r1:itrFCB.rte)\Ll jl ,l.:*ii.rLt-"
3 c-l 13r(- 4'JJt ,, e5.u5.r, I -plr ogb .;: ! 1-s:1.951 c:l)^^o ,'>2r-.o:'-l ,b .1s J.-'*|ue ! .li o!f"

I ttfi f ! ! /! .:l*L-' .r-iL a.:-ib Jrt --! \ YA :;j5; -f f | ,JV- elt .u-i't rt r'li r- -n t\ ,-p:
.u.r,.l gi.:j13 c(a: ,re 6- t: l.r ylr ,-r1- .l (t x \ YA = Ol V) -t lcf

.!-lFl.f ,-&-t.t e:V:2.,51 o.;tj: .1,-l,r1,-;. .f,G ,rlsl rli q tt:.;152 oll-ul ,,C-r ,*Jr,:'[Lr .i-

.r[-r..rfil,r, ltS-tV,s],.JL": s$'t-f*l)Jiol+",.tiL\YV jl lJ --{*e-tV>riS1 ,2*3'uzs

,t-f t tgll.DTA = 02H ,.:-l ; .(-.r = 01.H .r:*'l eio*iy J:j.:, = 00H :.:ul:rK,r" ;L AL 1: .t5.i.
.r:-t cfqf

; }:- r:-191:
; FcB .l,U

+--* .1,-U 61a:,1 r:*)\r 4 *-l ;5- 1*-: ..r*i gL: lrrt-Ft Fi e:.rF-U ;* :lOH CbINT 21H

MOV AH,IOH

LEA DXFCB name

INT 27H ; eiil o,*!J-r, Gl.r-lt

Jl,-U 
.jlrl : E3tb ! ! uLi .r--r;.r" .(*-: 4i11 *>al c(--s r-r! 1r j;;o +50:l'r ,i+ I ';;- 'rl*Lr

srrr.-6+J.rr"F-[=FFIIe:y fio*i.far:-r=00H,Ji,l:Ju.;LALz:'rS.i-.1 $,lGLtsst
.r"iL o:1^i ,ay,; .:5--: -rr.ll5.l,- L-;; + 'l ;.(" .c.--; +L;

,g j ;*'-r dbeUU &.r.;lp.slrlFCBS jlo:Ual
.Sr-t i-r.oJ-.! o.:Lir-l .!-U :taxf elt ,-&-.li -u;L'GJ, ! FCB .llr*.r" c(-.:.11 ! ,r![ n5'."[r1 ci-

.c.-l ;f,-lri 54 I ttft rJ$lJ+.DTA ,,1!-*.J,-UtJ,-Sj!j'U.r"; cr't:l.g 'rl.l^r
:.r5,r,;L 6ss.ts 6l-r ! J':U .i- 0F 

Ctr d#j! :2lld +i39jlOFH Cb
MOV AH,OFH ; orr5lL i:-191r

:ff ;,:t* 
*o'u 

, ..,*.r;:t'j';
.s.*. FCB 1s or.i .-0,-r..; *i l.J,-U fb t,1 ,StSsS &-,5;L r-Li dl5.f ,-r4J blf )\ .:$.o

j!AL r, !00H .rl*Lc ,.fi\ -pV a'ut -51 .sltf u^j![.,, tlFFII .rl*Lr .r*iL; cli )' 6trJ f I

l*--t .rlfu, f.:f"'* b FCB 1r (80H) :1;51 o;lsl .l (0) g,'la 15/ .11^i .g-:b ..!'U .,JlJ ojl$l i sltf 4
.q5.#-yjLt l: t-f.t cjlr:l y-l i'u ':-l ;(-

:q--l tsh o.:tir-l :.,.9, .: JG ,lL-a r;L 6:j13 ,SGrt-fj -i[: ,5111 ",-U .i. DTA : *(--'l Jt'i::l q>t:

.-r,-st'j^r ;[U :lnl gl-r: ^Sr-rbb {50:lo:-l DTA ,r.;''i ,S; tst.,.lAH CL' i lS.t +rd ,LU



,r'.3.'t 6:Lo.f5ayt5 sl1dl Olr1 , crdig.-.U11 Y1.

.{L*; o.:lir.l ,* j :_[FCB &1: tt-ft 4. tr.r.ilyr 6t, 14H 
Cb )l t2lIJ {itJ jl 14H Cb

MOV AH,14H ; FCB :1j51 c.r-\ll.;: e-19.;:

ffi ,tT""*'" ,^, ntrfJ,fr
.,.r--l^! o-r-Jlj; 6lorl: u,-!,-U 6qijl = 01 .ri,;;J-. ! .lutr; = 00 .llrf,r" .)L AL )s 5.1,- .rl*L."

..!3"..u|r;.:tJ"-c ci- fi.rl io L 3 -t-i oJ;l3r tt-f: )l sj+,J,-U dl*tl =03 .,'*.1 L(-JSDTA = 02

1l r- cl..r.;11- a.44 ,-r*5.-r5,r, orl-o;.1 DTA ,,.1ri.r, pF ! ..i1, t.t-f t + a-"|:l 6lt FCB .:b).Ll ;l
4li€ 4t.r5.r, 1"..h 

01H t tlAL +5-r:-ri1 .!U .,tklt ,-:-yr 
"<,- 

.rtl.r .:.,*i"r" *- J,-U "t-ft ,y_ri
.s e.rytrbT

.t'rL.a.j .-ijl:* dlr FCB ;l orlii,,l

)JJa.p J (ft-fY ,Sto-.-lr) 6,1,,L'.\:;f2 rlj -,, lt ,f, tt.ft 'rU; .rif-h p;b- ;rL,; ,/JlrJi
:1y5.2 olLJ g--1- .,ri:La t-h, tt_ft.i- c.r+.:" ,, U\f )l-f 6ly,' -'l ,p*a: u*:g / .lst3; ,JLJ, ,4

.rl.r j,-+'(fY .'yt) GtV:t$t I (\l-lY 6Lrr--!),s.,lq d4 *lt etlJ,.'.lt

: ,rf:l-."; ei)lt1^ GUDTA {'.ii.-* J .Jrt'J! .rl*Lr..,irL.a,' 1k tt-ft rl$11* :2tH aii1jl 2fH eb
05000000H rlj- ,-l etL.: :_h.tt.0 ,Jt.lq! s1.e5; oll--i duby 4.Str.JtL,J!..r*".o 6l-5-,r*;y

.r5 ,'*.1;;2: b 2lH 
Cb -l *o, .rll 6laL)2 t2 jS1o.;l n l 1: 1.,1

MOV AH,21H ; FCB c,-lf1:
LEA DXFCB name ; ;:L=; crllr;
It{r 21H ; +iis,-t--ss- Gl-ilt

Lf,p: )5 6-Pf orl: .,_!,"U ,Jk!l = 01 .;-ic.*;;t r.lslr; = fi) ,sl:rf,r. j! [ t, rS.f1 .r!.".t
olL'.i .ji3. e[Lc .f-- .* ,4 *a !.1 o.t*i oJjly; 4iS2 )l & = 03 rr:*.| d"JSDTA = 02 .S!c,,-
o:fir-l ;b 'l1y c.(--.: t.sf.t .tt &J )lj 6)i1l.s.slti-;l .-r5.r" ;[,-+ :tt'-' -l g-'lq 4 ,,.\ 6leL.l.t :1j51

1: oLr..il ,.rri.l,- t- ,**"[ r;151 o.;t^.i 6- ** .1 Juli.r" b e! 4 .-rrr.f d:bl DTA .1 b di., J:S.r,

.:3: .:t--IFCB !DTA
t# j J j:Le; ,.:;l:r, 6t 1DTA fJ.:,- J rli':l o[L.e .,ri:Lr,- ),k.5);),]j-i : zltil 4i3J )122H eV

"frL^,' -,',.}1lt rt-f..; 4 22}:I eV 
jl orl;'*.1 .1 FCB 1: or..! ,r-o.:.rlr;." ,5lnL,l1 r1j51 o.;t ' r lr .r:-l clL-{

; upsL."; FCB c,-lg1:
r ,#9

: ri.i, -,- ;l ;li'J9--JeJJ

.--t .QfDTA = 02 irl-l ,, c(*1.: = 01 . .!y ,.r$f = 00 ,rul:f,r" jlr I t, .rS,51 olLe

e53!,ri:ta; ,-ijls,,,
,531 DTA ;l l.s ,3,:.2.11.!,-U .i- r:l_l"f ,ri)t"al ,4Lt .rU--c .i- .r-iL +:-ils 

",lK..alji 
,-Er, .S-. ,11

,ra:.;lri" 1., DTA J +5 j! lt ,.lr[ l-1, l-t+l .+-:-rr DTA n c(-.r jl lt 6:s2J.f,-li slr;,r, L- -t, -1y &1r
+q5*qfl .+L;:6ttljtt.r1j51 .:l.r-'_f J'*6,1a\\tyS1o;L,--l ,s!*-l ;5-,=*.J*L;

..t-iL Lrrlfl 
"l,ti 

o.:;.r* 
"pb

MOV AH,Z2H

LEA DXFCB name

Ir[r 2IH



Yq\

FCB

U.hB d,rilri ! O.i,n5l

[Li il j:La- .5J- .';-:i 4 ,Str 28FI Cb ;l ,rirL"; t-r\ SA;li : 21IJ ai\ jl28H CbJ- ' e J 'e J 'vJ' u ' e 
r,so>Ll-*.|

; G.:.135., sl-t-'di:,-
; FCB ,.1r1

: ,'is,rtsr' jlt'lt
(5--: .:*; :, ? t ) ,'*; tSlt r-ll 1l u5..r5r" .1,-+ ,Jtl- t1-St s 6* q tt ,St-lqb 11;51 olL'.i .r!L.o--rgJ9--

Cla o* $ 1:.i; 6>t-f .t = 01 .ts:.;15.,1 -,+io*.s" Fy = 00 :-r5r" o:Gil AL 1: r(.i- ,>-S;l j
lt 6tV tl jS1 .j ,6tV l* ,,St".lcb at-S.s -*..r!'.c .K,- .r-!.f d"JSDTA = 02 .c-*+ .rrl5 c(--:

.-qL;.r. -Ul' ,gl1 ;2j52 oj-) 6lr'
FCB J"-lj .f--;l .r!:L; 5,J1 .i- oJntr dJnH Ot- ,l ."/rb tb,6A dllrt : 21^rt d6t jl27H eV

MOV AH,27H ; FCB .r"i:La; J.;.li rlSlr; c*1.9;1:
MOV C[records ; l-r:;r5, :l"r^; ,r-r: 1[L
LBA DX,FCB name ; FCB ,-;:i
INT ztII ; lvis &-st'Glfll

tr-St ,s-fi.rl,-{i c;k;l jl .JJUlJt - 01 .ls.:1j5.2 .-"-s .i!-9x d.$lf = 00 :.'Jul:fr, jL AL 1: 5,51 o$"-"
ollr; r1r51 Li- jl .,j+..!ti .Sktt =03 ,c-l .r.l;.-p6rlslr; ,c-l c(-;SDTA = 02 ,c.-l or"i .f,15

esV t.t-St s S-tV S+. 6,laL'.1) t1..f.t s Srl,J+) CX 2: ! o.t-i o.t:1.9 6la.:1;5.; ,ril.i :l-t*' o!-.o .r-

'J:f,r/ l.i.L!' e4 >t-fs ,Sll.ls

,J{J5.}t53
g"-! .i- ,-ri jl .1.i J dLi )r- 6JV d S,r" 7r-; ASCIIZ *:., .i- q .(--:: 6Lrd,--Jr- jl ,JJt*-.i a

.:;l:1lr! 6$V jv
.sl:f u.;[AX r: U; 5L<,- I uS.r f.,]" !., -l.i f?l .fu-, Ot;;t .rI; ,lL; ;.9r.r)Jp )' .

rl '; " .rrrJi! 3:t711 .rl=L-c .:.1:u" oK l5.r, r*jl:y uLr, +f 
..1,-U r",J! J"-ti J.JUI 'i- {'*-=- a

.rsr.'r, .;l.r.i, 
"1,-[ Ul +J" )t tf- ,"- \l) J,-l.i f.Jl-:l

.'sJ,,_t,:l,e,-l ,f,-[i clslr;6lt3DH ,1rt'1! Cb; 
"f,-U "i- tsy dl"39H :l--l 6b .

.-r;50:1-c.:-l qlid.l,-U ,Sr'.'1 6;1a.r1!i: 6lr; aS s$f u"j! Jp-U .J,:sr-, 4 .orf j! 3 :l2l Otr; o

..r,-l^i ,r,L.; ;jrl, e3p--*- b ,.r*- 1.2 r.li.l-! .:.5* 
"|1Jl; 

lJ 
"1,-U 

.*- , ,:*t *Sul:r, ei- o

d.J*[ -r" 6ll (FCB) 
"],-tj 

Jts J;* .i- ..(*--: I/O 6la ]-al INT 21H gl; 1l o:l;' .l lr -b-l 4 .
.$g J**,r-Ft-/.t!.-,

+5.(--.: 
's_St t 6.tV t.t-St oll--.! L -d; '1: e :V 6-*..1LJ ..t-i!,r, :1151 \ YA J.U FCB .t* ,5, a

.:1b c.JY.: l;i ,.jl.ry .r,-L

$ trDTef .:9-: oslr; ! ^:-:i .r-L eJc.-l 6r-f.t 4-r(DTA) c(1: Jbul aob .FCB .f,-,-Etrr .
.S"," 

"r', 
je ,i)i I Asttt o$--c 6lr.11 1l

MOV DX.records

LEA DX,FCB name

INT 2IH

: r5o:Lt-l



s'..r.) dtaJ3++.|S sJpt drl,?j ! sai3J.-U11 YqY

btllr
.l--:.:tJ--o1l o.rli:-l ol"./.rt -l .!:ti.r3:-, 1l o:le',..| lr.5-:,-r$--eL J:lJl\.J-j6bu:-JJ,

.ctl ol-3 r5r-:" FCB

.<-i, (C). .t-,1; l.t-q * (*). ,.:-[ ,r,Kz-t (.-eJl) ft: : t J) t)l.f 6lr2lL;.:.:.f;! JS .\V-\
fd-i, ,.hti.;r or-i ,:.Eil*

.r*t.-rF D r-lss gttPATIEl.fT.HT ft: \ J,.ti ci-.5|;ASCPATH lU TASCIZ 4r..ir d,- .\V-Y

.(y.) ti .(I.) ,ittl+ .y1:i.(Y.) lt; .(FblSO) .;t-s o.;l--i ,j.L: ,r-fr g \V-Y ,*,; ,1,-U 6111 .\V-f

2-) ttl-t- el:t jltpt .r-tr.r (Y ) c;; o.;L.! 3 (Y ) Jbl o.,l . -!. I\d1p .t5 (mm dd yy) .rJr; 
--.1b

:t-ft 6l:t../-lrrlj (9) .+J.+r J,-tj ./*-r .gt I FHANDLE 
;U t r.r.,e 4 (.i,1) .rJel,r

.J,-+.i b .1,.[ (r) J r1.i].t PATNTOLIT )l t;-f t cl,- (r) ..r"*5 rl*-l l, 
"116 

(d .+5 ..l,-J- Jl*..t

.;45 
"*u.b 

LUt
PATNTIN .;:L ts-ft-f (v).+5;tr lr JrU (-ill) b r5.*y 5 jlrl-r.\V-Y ui-r* 

"l,U,5ty 
.lV-Y

.r"L* fr$ l, il grt orlr 1r;5.f.t5! c.bri.r9r..,.Llk lJ,.li;.r,rl:-

,,1 ;l o:Uil L c.Ly e5 ..ruS r1l1 ! 
"!,-ti 

1l: .51 st4 r.,tS ^i.trh r$.r:rjtr ! \ V-0 .$i c.bri .\ V-0

o-'b ,J! -l SJ* j:-134: rl.t-'r,r ,JlJ .Jor ,i-* l.r ,.li cr[-y- l t] it 
"f,ti 

q{j".1r 
;L;

..tlf :.,11 l, <Enter> la"ai.ri;1.:r1

f+.r+.,,.1r ry!,r, o:Uil 6:us 6lJ.^t.-rL-U ,,-b-F q- ':ed .\V-P

c^+J(J5!t5\Y)r:;- ge3'QSt.]Sf)..,:;..toJljb.uql1 <ll5,l u-l.plsq.tJ...--r.t6lc.bJ.| .\V-V

,a; .rb>{-bl ,g.;L .r(-.r .},.ti .i- .1,-t-i 'rJ-s jl orLiil L a-.by ..r'lfr1l.l Jl,*f 1l ! (xxx.xx) .ul3

o"1ji6;lo.:L 6r-e23 6Lrorl:r;rr..r{.[:.ri d;:lr TASCII;l b c.-t ^5+Jq-irtl; r,..t;.5rt*-l

:,;-l clj
Part Description Price Part Description Price
l023lAssemb'lers 1003151 l122lLifters lL0520l
l024lLinkages 1004301 ll24lProcessors l2i335l
l027lComp'i1ers 1005251 l12TlLabelers 1009601

l049lCompressors 1009201 l232lBai'lers 1056351

lll4lExtractors 1112501 l23TlGrinders i082501
| 117 | Haul ers | 00630 I | 999 | | 00000 |

-/-rti- qt-.r r.Lr- ;--l .;) .J-r: .r{l lJ \ V-Y crl-J Jr cJ-i rtq.il .t.U .rty- nS J**1t1 ,gluUy .\ V-A

.r.;j .F+'ASCII ,: JU 1 .,i-L; ,3ly c.*i ,r--p::
l^-a(-iJl):.r-lL+:-ll:1.1 ,--i4l3t ^tq.-..1.16le.by.\Y-Vd:-j;rcJ-!:tagl .!,-Li;l o:t;..1 t{.\y-1
r:11.: ! c-J; u:+ oJl- I cr:rS:111 c-191r JJIS4 (9) lfta .liiL I Jlrt 4.1: l1 tr.r1;5.1

-J c..r J:.rr -ll o.r[iil L .t.l l.r. ,:+ o;L; Jt (r) .ql; J..L.+ s:j. ozl -r ,Sl"r: lt Jtrt (y'
rllrj ,r ! ..rr) ,,l,-L b o.t-.i r-l- tlrL.9 ei-t 6) .(csSx c-j).tlf a,t- t, 

":4
..t-iL r-il.: e1! 0tS,l r:-lr;1:

,5lao2l--i )l J:+..rr.r;h;l ,rirL."; cl-1r ui.ilrr, dt;5.r:ij! At*l: ly-A u:-J c.by.\Y-'l .

g il jl .,:-l o:1.: tF Jl.t<;: r.rL; 6 ,Su. rzlj ,51 oJLJ cl,- rp5..t=5..r,r; r.* ,:4
.{Jorli:-l },rt:t Ju:jtgty zlIJ ntJ 12H Cb 

jl;.r*5c:L;-..l.f,li {. ",t|,r..L, g;!r J.r.ra



YqY ta.bB i,$lrt t o-Lii

.r.5..-l* lt .t:t.llj.l ..r-t- ul.:S:113 lt ,-):t c..j tJ J+lJ+ y1l5;l .r-a: ,.Jl-.i": lJ c,*ri J yi
.(,::.5x r:*.i) ra: .r!L; .l

gtt-- t:) ,:t--l (.-oJl) :+--.1'.i l, r;FCB .>tJ-t .5!t (INT 21H b MOV) .r!;;-: ,-f"t5ar.p1.".\V-'\ \

.e*-y ctril;+ (,o),,1:r5;L (:).,;*----1, ;':Jy (d.DTA

t-t_f t ,t-l JJt (-iJl) .!-!"r o:Li-l u.t:S,r, c);l FCB .Jrf jl.i .tLL.-c 6,5:1j51 ,rllt 1l a-Ly L<,-.\V-\ Y

,.2-l :1j32 rl.r,u *; ,l.Li c-(--r .i- (C) ,fr:-l :1351 x? ,J"U -,rfu 4 (u) .(c--l 1-U;)

s*t tb. C,-J.-l.l: .f,-[ f I (.:) fc--l or.i of ! 6lt -e r, rjtu I Lt Jli tW Sst # et
frls rrlr; q- c(--r , ,f--* cel*-: .rlr^i a- e:f o$l/



t &-t\
lArhtr g lacS-r-c .itnib, sgl; INT 21H glf : t" e(*,-c 1g3Lt

gsj2j oal j cr.sl,'.4406H

L.? J f -.1.a-,e 6- )J '. 4407H

6;L or-:4lLJ d)y 
";l+lh "l 

U ++:4408H
.(.--.: 23*<-* Ft '. aIH ucS J5: 440DH

ci--:135- rtslr; :61H uoS .l5:440DH

6$ +.5'.42H uej 5:440DH

cL-r ID 
,'.-ta; : a6H Ct S t440DH

.,1;l .Sl" *"b! ;rzf '.60H Ct S t440DH

cL.; ID 3zf :66H Ct S:440DH

aU,: U rzi;:68H uc;l5:440DH

'.it' 
.:*^zJ .:i[.: :54H

ciL. a^-3, 6tL; ;rtJ : 59H

.l*S*r ;!+* l, L^"!,-U ..1 Lor-L, cl--: ;l o:l-c;.| a.SINT zlH ,J.:;*.rt1Lr .r-;r1 : j-rr

d.!AA!

.8s-g gt-, ,*-t,JL^,-},-U J FAT ,a-Li .y-1.;: c(--:, lr .|S6,la t-ra^.rl*L-c;l,5le-e t*,J.i y-lt>

byl.;: c(--r 1t+t _!U.rt=Lc
y-1.;.: e(--: :.r*" -$;- :ODH

,f I G4 1,-l2r .-,Lil :OEH

ef G4 j'-\: ;:sf :79H

y-!> ob)\-tl ;;r( : 1CH,1BH

(DPB) Ll; .r* *1.r, gt^r-tr! 5,11 ;f :IfH
cK-1: r4g rJ?" fil; I,!J,; zBH

(DPB)y-b, ,St^r*tr! St\ ;r:tf :ZZH

"(--r :1.,1i 6L8 6;tf :36IJ

1l;l .rt-c).tl 6z f : aa00H

,!l .rb)'{-bl f;u.; :aa01H

3'_\t 1l )1S o.:1.: rr..tjll- :4404H

j'-l2t ;l )r;S orb ,r.ij :4405H

:.1j,r" gh;l b.J"-[.S-r, +S;toLr

"),-U 
p[ gr:; :29H

;f,-[ 
jj- :41H

J"-u c..i, /z: I 3eJ'.+zn
.t-t!.r,K:-: 1l 6,rlty,5:46H , 45H

l+r. 
,-J,-U ;iL- :4FH , 4EH

"!,1! 
:.r* 6JtqU :56H

J,-u r,tj / gru nU I 3;'f :sttt
.,(J/ qq 

..!,.1i rl--l :5BH , 5AH

J<- .*l ,iL.l ,J..ai 1,,-l 1r o.t-! f! 6tb .5tr.t5

,-ts.f lFlFAT3 +;l-: e :t 6 GV*
6V t-t.:ta--l :39H

6E t) .ii-:3AH
LSJI- .-L: J,:it :3BH

tStV ,-V ;rrf :a7H

,J.ii.,r \V-\



tla u*ti r tnlsdrJ ci,t*" +.E 6l.y INT 21H gt5.r

.*br d*r-r 61K:.rr CrlilAe

3r-!.1..(--s sra. ,*bu: oDtI 6b
lfu C ,oaV L'-l;'c*- | o;G 1or.-!,u-lj ,:uL jL dl-lrJ.15.1 b ,ri.f *- JiU.i- ;:.-1 .Yr,*
ODH CL jl .xl.r, .(-_s s-r- rt}" gl, .:-l ;5- o-.t!y.lb }.-l.r )s.,,, t- c"br1 ,-!-lr.;- .tiL .r1j

MOV AH,0DH ; cl-r, ,tnr 
{r:J.,t* 

r:+1.2.: ..t L; orli:-l

INt nH ; ciis rf-s-*';l:jll
JJL ODH gb :'.r5,r, & *- t.ul*".r, lr l;.J!t I ari'tt rn..r S..r Jt; lr 

"!U 
6Lrri[ .*," gb ,,-l

.st:f o; j! b ,JJlra" J )+.,.- t.; 

"1,-U 
rSrt;

,Pt ,-H3r-!.1.(*,-.1 ?t.'.i,lODH gl;
r, b r-1.r, olloJ .Lrl .11 o:l;. ,1 

6111 .c-l ,f -p Gt, y-l1s tsliw C y-L: c{ ,Jl;-il OEH 6L' "}.el 
jrn

: ;rlJll I B y-1.1, = 1 .A 3,!: = 0 &-t-b. #nI:,- or
MOV AH,OEH ; e-p ;4 gb,-.:-lj,-1:
MOV DLO3 ; D rl.r,
I|[I zl}J ; qiis r*St, Gl_ilt

A ;iLb y-!;.i: c ,*-:- rl37 .(RAM ,-l-"-, J.l*: dyl e) Ji)s, 4iblAl 2.: ! Lry-12: oll-,i .r[J--c

l-r3r!: ,r-il3 :lra- ;a1-- ,gty INT 11H ;l) .sl:f u".llr .llt, 6- ! f-t " GlJl)02.;lti, 15.;15 jl* B ,l
.(-r45 or$i'.1

,-?t ,-,19-jr-|2r.(*1: C3,l9H eb
:r5*";..5 \,-i-i .J.:,*y-11.r.(--.' gb r,-l

Mov AH,19H ; ,ft &.1-!: c.*l;;1:
INT 2IH ; *iiS r:--J-r'Glfl-f

AJl4L1all.11*icltl "rllr"r'o*s7 = B:0 -- Ar5sltfu^jlr{-r:y-1.1r011*-:.(,-.:t/^.t

-9 1 srr A y-!.: ,eLi c(--r 613; i ,it 2t ft t; crrl*,-: 'tt .i4 tlrs ,l .l,lLi .i- b .r.5$; .."1;y

c.*12 slo B y-f.r 
".;t"l

,-pt ,-He-!: ob)tbl Ury-S,lEH 6b
.sltf e )\,-,"t.r-l -r-lt, c Ci! dlr>ltl oo.r..i e-:-i1j31539H et- !-; tr;51 *5..rt*Lr;,-l

MOV AH,IBH ; 1!r.rt-o)\.bl c-l;;1:
INT 27H ; crtS ep-.t-,-,-ilJllJ

4 ..r;-5 POP ,i-iJ .rl .r+ ; PUSH ,-* 6S1 y.lt ctl a-ci3 rl ,l.i .l-li ,.t r:.r. JriL' lJ DS .:$-r rl3';
'. l,;ltf u. )\lt fi.rls)\!l g*j" .r[--'

.PXS.*6l'rJ* rl'u;Al.
FAT 1: @Lt J-;'re;) *-! ./.rl r, (DS:BX) -,j..;LilBX

(c.rlr 0\ Y,*t;l) 6* :_&.llslCX
c(--:6-1.1-r*XS:l.t-- DX

.xltf 411 AL 1: b FFH ijl[ .ru*p .(,- .J^rs, ea! ! .(--r *+rD DX ; CX o e ,]-f



s,at t d;t6jj+i-i5 sLtdl Ol,il g,r*13i laU2 Yq1

saV r^ls e1 CiL .,tttXLl C.3,lcrl 6l;
6,lr,.slsfu^ )L.,-rV -r-!, C C"L stb)\.tl sr:*l or-l U-6-V36H Ct- L-e brst g..r$--c ;l

'."*.s A = !,,-ff..r! = 0 {trL.r+,,llDL tt\ -b rt-f .:t!r ollJ ocrill o:U:-l

MOV AH,ICH ; .(-1r.rb)\.Ll c--191:
MOV Dldrive

INT 27Il
; 1!l ozL-.i

; tiis rtsr Glilt
.r-!"r dL4 1BH Cb ! .rt<a f-r 1l.r[Lc y-l

(DPB) .p; r** e-!r j,bq 4r.t *J,lFn 6b
e-11: ;.: o.:1.: ;h;L- a-. v-711 ;*\.zL-.rb)/.tl e sV 6 r:--l o:l: .:-L 4 (DPB) J,-L': ,tlJq J3J1J-r r L..e--r(_

:.r*jli.r

.r!y* ojlil c.*il
(o.rt ,r A = 0) t-b, olL* r .:"-! 00H

3r_11: ,.iti.r-13 .:.-! 01H

r:.-L *, 13,(.- o.llsl d.lJ 02H

.i- gl*- J-,YS.;^ 6trlyf- ,:.iti 04H

(Y r.Jlj) 1-YSJ^ ,Slo-,.;*fu c4! 05H

FAT 6l+L! -'rtu #-rl dJ.t 06H

FAT ,rS.rl.t.; c,xq 08H
(t).+, tl.-i,5:313 sl..r,.; d^Lt 09H

y*}J#;l -,t gt.jqtr JJ"(- #Jl 4-15 OBH

\ oj\r*)\5.1L:r,-;!! 4^lf ODH

$lor-i Jli^:l FAT jo [ 4ssriLaJt(- 4.-15 OFH

dli jl ,g)^L.1.1 y,K- jxl {-15 11H

,l;,1 ,l:ul ol2 u".sri 6ln^153.r 13H

,:L) f i+ci q! l7H
(,r-lr..r-iUt*-.:.(1.,Jt.;.,,!,r..al .:,.! 18H

dr,.r ,:,lr! ,StL * J,1L;l ,5la^lJ j5 19H

o'r*i Jl;il l*XS*ri 4^15 1DH

rli 6trr*15:l.r*' d-lt 1FII

PUSH DS

MOV AH,IFH

INT 2IH

:r;5 POP c-51t jl "rn ; PUSH 6ly ;-t ;t .f.r tl DS

; DPB ,r.1:i c-1.9;1:
; cii.t eF-s-r- Glt'l-f

l- Root Dir€ctory

@rn rt,'*':)
POP DS



Y qV b,tB I tr.< ..t.r sittil$, 6t.p INT 21H grst

,i-f 'fu 3,-\s 6,lr;DPB uS :.i;l;f u.;L DS:BX 2; ,s"1si 4 ; rlf"f .5! fraI- ,.* .:tJ-.e ,51

.r:r.*t 1; lJ 32H Ct' .t-iC ,-.E!- 
FFI{ ! AL lb eJL 6lJ .r5.," oJLtl

0,1 ,+jSJ,-r€J la.:|.: o.l.! tJ'j r>xa ,el)ll Cll b .t*r, ,,Jy .r$^c L' rr:.r" dt5rl lj dr gb ;,t
.rs$b ! c(--: IF(CRC) l.; ulr;.r, f.:..?, jl oS 4l> 6!1 4 Cb

1., &r"J 01 J dLi * \ a-ut AL 11 00 tr:l: ,$ ..t-tr.f J\i ,*.t-r 6lr ycl r-r.,,'.9 J5-, ,4 CRC

: +5.r orrLl y3:, L Jb .!L.r ;! Jl^i .rl* ,-p--* t: U a-&-'.rt L.c eS;tj b Gip.JlS.," JU
MoV AH,2BH ; (MOv A{2801H) &JJ r:-lj;1:

; &.r-.ai Jt.i 
'.Jir'; i'il ,-*-s,, Glilj

.r$-- q e+- .CL' ,Cb-t jl 
"r 

.S"f ,'.1'; tt 6rf .-i Lni r(! ll:r5.; j! l; 621;, gl'; y-t

,.-L' * e.Lat J J:Ss. $t !.:-1.rL 6bo:l: .rt.r.i -f.L: c(--: ct- cJJt .Iar.,, e\ eL e:f
54IJ ,L;)^ Cb ,Ji .r-li.f t^io ,t',-,,. e jl*. ri,-.1J"JC aS.,,-Lao:b c"*' gl_t ,*lil .rl*Lr ;,-l ..r.-i .r-rlr;

lct:fu^jq ! &r.d 61r etV gS;

(DPB) rl-rr,Jt r-Lt,6A*.sr32H gV
b 1FH Ct') .-r*o: .rlJ (..rr -r A = 1 ,,-,of ..r{ = 0 &-1b) DX .;: I y-!: o1L'i ,DPB ir:rf .5l/

.(.r+.*r

MOV ALol
INT zIH

.(--r rl;I.sL;li C3,36H 6b
.,& = 0) r"b, o.1lr-i .ol 1l o:lil.l .5! .ror../ clll &-1r tl-tl ,Sst 6Li aa Cib jl.yll Ct'

:.!or tll DL .;r 1.,1 (o-*f I = 2 J A =
MOV AII,36H ; .l--.: sl2i 6Li e-13;.1:

; et o4 2'.11:6,l't1
; cj6s F-s-* Glrlt

.1r 6b ;-){S:l.u = BX .r:-)\5g q5to1.9:fu oll-..) = AX :sl:J.r. jlr b y_j.l:b .;ij7 .r$--c cf--

DX J CX .AX J"rl- .sl-ttl 6u dLq;-yS:l&i U^?, = DX .JJi(- J.o .5li,*.! slJ,i = CX re.-/-,.:

.:,!L-e J;lt-Fe;L .AX.1.: 11 FFFFII .r$-r ...*.[ Jtl oJL"i -5-- Alt.rArLr. {:#! lJ cl-"-) c..iJD

.ls;,Jq ! r.+-'* 
tt.J_ 

".'-n

jT.l rsl,tlo J#;44tt eti
.s.1i;1 ortc'*..| elt .5'l t!l\ )\ Jlil 4 I ouit.f- ,* .rblJ'l !L'Jl .IOCTL u26 1, o,--l-,- .J-l
p. \ '6 frr P.rl*Lr .f,- .1;5 r:*lj>;: lJ .:.Jti r+ jl .,{ b -t r: zlriAl- t5 CL'-rj Jl$, c5,-

lLAX ;: l.; r.1l.uL-76lJo; .rS"i- -l $,_r. f.l.-'* tt ,F "-'t..*.b .f,U o.r,K*t cl,- -uL .$; -(1 ..r.5..r

..r-ilr"r tt TAIOCTL L,/-rldlagb il.sl'f,l

J,l
| ,,r.t

MOV DI"o

INT NH



s'$,,n drLrJ344rt5 cr.lfgl Oqi, s*ri .-U14 YqA

,l;11 crb)lrll gJ,44oofl gV
: sl:f u. jtr -rl;l t 

"!,-B 
4 t grb .,rtr>ttl -,!Lr ,,-l

ilil fiffi: '''i';ilj#:
INT zt}J ; iit e*s-t jl-f}

nf .:-lr,li rl- 4.t o = V cry 15.Slrlr. 1! DX .,: rtr;, .(,- I 15..,.6,q l),.UJ frl Po$-r .i-

-rJ g 
".i .rl;l 

L- .JcU ,J! t"*.,t F., .r:*l 1l;,1 4 .r- +, \ = V c^s .1 .:11: cJ!, J,U ,51 ,, .rX-,
:silr.r

: (0 = 7 c*) Jp-U

Gf sB = 1 :A = 0).,91l.rrotl, r 0 -5
.lu.ij*JjJ,-U=1 6

'. (l = 7 c^:r) -,1;l

r.;l.uh-l Jy'6.t.1.1.1 0

r.,lsl.i,l JJ*S A.Jf 1

Jb rl;l 2

e.cL 2l;l 3

;rV )lJl 4

,Ji.!,Jt- =1,ASCII c,JL =0 5

c;f;L.J:U,Jt{-t =0 r6,t1.sj 4;ly 6

.-ul:rf,r.;LAX .1: b .t t .O ,. \ riJ JS,r. FI:J L ,,ll f-,; ll; ,l:

,l;l ob)tbl 6bu : aao ln gl;
,.li;l orl' .l .Jlri .r..i orl.: d[-.lj 4400H gb ,St-rr n5rrldb .JrSs, f.i]i l, 1!l .rl-o).bl .rtJ--c ;.1

I tSr-l .r!" l, ,lt f-,J tJa; .i- .-r."r rll V b . cslrc-* ,JlJ DL tr l.r c*:r 
FJa:J J BX -', ! .J,-S o2f,t

.sl$4;[ DX 1r lr ODH l,- .2 ..0 .. \ .rf

r-b5 jlJ;fo.:l.r .j.iulrr :440411 gE
BL 1: ! 3,.!, o..ri;l ortiul ,glr; lulr;4 (y.!.: c(--:) :lrrl J* J'.b, 4 )l l, JF o.:lr .rlJ^r y-l

DX 1r l; o.:1.: rob 6sti s '.qer llri CX ;.r :1j o.til9; -q! r5,r1b,.:,.L :l.t-' o(o;i I A = \ ,iJ u4=.)
l51.r5"r f.!" l, .J"i; f-,J tb ci- strJr. jtr l.1..r- ,te. o,l* .:l.t ;AX , 'ty s!L" 4 .{r: tll

..u|.:Jr. .,U AX 1.: oDH L_ o o co \

r-Ls .rr J;5osls o'i.ijr :4405ff gb
.,:*l 4404H gb uL fbl .b-i,/ d*.,1;l ;lsl oll cf-_ 1.: l1 ,rl;50:l: .r$-.c y-l

rSlsts e,+i-t tg)Jt:44O6fI gb
BX 1r ! o2a?a, urri jl orUi,l 6,111 :'*l orLi 6r;19 ,g,lr1 2lal U. .l*U 4 ti 

^5 
JS,J. ./)J rf.J-t- tl:l



Ytq u&U r lI,' -t.r {rJqf'ff dlr It{T 21H 6ty
: s rJ,r rU * r.ii::;r:ff : :H f;; r:

r:ul oJ-j EOF = FFI{ li r.:ul c.r,.r.1 EOF +, = 00H J,-U a

.slrLr. lLAX 1: b .t [. .O J . \ .rSJ J:tr. f.:b' l: ,F fl llar ,5i

,1ti o,*.bt tg)J.'2lll ljle )l44o7H e.V

1-; ,gt-rrfrl 6-.*.r!f.r.f-. ..: J orLi,ra.lr- tSl-t, tltlti JirU .i. U.i.S.rSr. J*; ,f-sr ,l
..ul:J.r" jlr[.r, l.r

.,:*l orLi = FIT{ t *-.-r orLi = fi)H :.rlil a

.,.:-l orLi = FFH ! s .l orLi = 00H :shU a

.sl$4;LAX 1 ! .t ! ..0 .o \ .rSJ J;5,J. {,..!ilr '}" C+rl U; ,Ji

..r1l.r rj>._e JliilJyU ^t*l-r.i- 
jpl 6lrr.r*,_ld,,r!,.t:4408n gb

BL.riJl o:Llr:-l 6ly.r.lbr3-.1 c5-1:.uLJU::l J,E&-lJLf,-J.UJlil ti4tJ;l,r. E,:--s-t-,t-l
.F..1 S.f Fl) JA Ft *.:tJ-r ,5, (of sA = L'pf u- = 0) +,5.'Stt$J! y!: olLi [ 1.1

p.,!t l.,,rli: p-.J tb 4 ..,.ru ial = 01H t JUrl .J'rU tl;l = fi)H .sl''f4.lLAX 2: ! ra;,5t-r.rSrl
.(;:^.[ y-l.;: olL!) sl tf C )\ AX 1: ! OFH !- . \ .t5 j .r5,r.

MOV

MOV

MOV

MOV

LEA

INT

devb l ock
s pccfunc
rwhead

rwcyl
rws ec t1
rwsects
rwbuffr

: .t:fr, olLll -r-j #ti y 2l7l 32!.{ ., ,rJ,r. jL DX 1: ,S u-2ti
; Dev'i ce bl ock:

;osH =1!l6q ri}
; ,St; pt = ,t-,'-s

; 1ti.t 62L. nfi
; i,i.l ,*1'- Gl.ilt

Special functions (zero)
Read/write head

Cy1 i nder
Starting sector
Number of sectors
Offset address of buffer
Address of data segment

o.t-! or1-! d.fu r-I5r3'j r,.(DS:DX) .^: il :r;Lr, elt b t:;3 1r.riL r,;:irwbuffr 1b U 6.r.1.13

rSo.rbrebjL..r-lr"r-DATArc.rl:.',r-S r:JLn,ll)r.:1befl:c;3.;,ptSEGr(L.e.e-l
: .rit,. ri! 0\Y x Lr;;l- rl.t^; J!, C {!., S,l E.ri ^Ji +!
WRBUFFER DB|tz DUP(?); 

'fiJi -i\

.(,*,-,r t-;5*- 6i,,is:alfl ;rj rS,2ln ^iil 
jl44ODff gb

AX440DH ; cl--r l& O*j r:-192r
B{atrive ; (ora;;a =1,.rol.r+ =O)y!:
CII,OSH

cI.41H

DXdcvtloct

ztH

LAEEL BYTE

DBO
DW head

DW cy'l i nder
DW sector
DW number

Dw buffer
DW SEC -DATA



d'^n dLrJgtifg sJfdl OU.i t s*!t) rrljtl f ..

'=!, 
lr.ts f-,J .>tl..e c:.;s,.aL-l -* f .*.jcl ! borl.r s SC 5! lJ 

-tiJ fr:l ,1-r.rqLe d,.

.,sl:Ju.;LAX 1r b05 t- .02 .01 lld 5.S.r

to.tlj ut ra2 H gj r{2t tr di-r jl ,44oDn gE
:r;f'..J-,'* tt tr.rti ir,l .tr,Jlj,*j c.aa.gL';,-l ;l .:U:-l ,5ly

Mov AX440DH ; ,L .IJID Ft$ r.:-13;1r
MOV BXdrive ; (ryb 1A = t ,r:ej r* = O) ylr
MOV CH,OS ; {B =.1lyl .5q le+t
MoV Cl.46H ;rL-lllD...JA.=u:t.:,S,
LEA DXbloct ; (DS:DX) .51L r";rl
INr zlII i i"liJ at-!J-,- jli}

: J;S,r" o2t-.i1.,,.j +ti.1: rt-lj 6,J1 r, DX y ;,:52\ alti

& .1,t.;ij, .r$-r ..i. .''*l Jb ,Stt ;l .5ldb: t FAT 16 t FAT12 .ASCII y-:U, 6yL filetyp J+

.;r ! 05 L-02 .01 ,gtb .r51S"r.i- tt,)- gu gb.r;..-ai-l p y.l"-|-J.ut f.il; LID.I r.S.f J\ L

(*-ts 1266H ucS JSU,l40DH gb).rl:Lr.;tAX

A,LJ s,-t-t!l orl-i f:lart :46 YI Caj rszl tf rill jl.44ODfI gb
: rr-l y; Cy' ., .cL1 .tLUi .Jt.j dal .5lJ et' ,21 rrp6

; .jLJ s,-Lt;.i.;L-,qbs 6L;ta-
Mov AX140DH ; (....1A = t,aifr! =o) y.!:
Mov BX&ive ; (os).,h| .gqri}
MOV CH,oS ; dLJ dLt:.l .lLj f:L:; = Cl -16,

LEA Cl.bloct ; (DS:DX) 6)L u,"Jrl
INT AH ; +iil ,-t--l-*,Jl3rl-rt

: JSr-l o;Lll .r,; crl.ii-L I cLl .5\ ci. q DX;r o.r.l 
{-.11 ,,1.:i

blkname LABEL BYT€

specfun DB 0

diskhd DI./ ?

cy1 i ndr Dt,rl ?

tracks DW ?

blknane IABEL BYTE

infolcrr DW 0

rerieln DD l'l
volebcl DB 11 DUP (?)

fileryp DB 8 DUP (?)

Disk information b'lock:
Special function, coda 0

Disk head

Cyl i nder
Number of tracks

; cLl d)L
;O=c,b)lrlal e!-

; Jtrr o:U
i(:lg'J
; Far 1i

o1l-j j .r, .Str c:.rry frrt.fj, crtJ-r .{.r, .Slr.f FAT16 t FAT12 Flrl$. 6;L filetyp .tJ*i

AX .:lL'.i 1r 05 L 02 Ol ,glJ.; 6b.t5;l .{ I or-i 6- 
''-," 

;l .r;...ai.| -* I .t}e a.+ ,,-LLi
(+5g,a.r66H 

Cb q) rr.r '"ul:J[



Y. \ l.l.t2E f llddt.l cittt't'g .5tr' INT 2lH gtSi

.217.1 6/o;/r2t,g;rjr 6On 6aj|S z2ltl di: jl44ODH gb
:+-LJ p1ta:,'* L t c,ti y.l .1lr,l,St ftt! UrJ.<- gt' y-l ;l ort;''l r3ll
MOv Alq440DH ;11;l 6t-rr:.11L A;rf,'*.tfrt
MOV Hlddve ; (o-rf, rA =1,,-fJr*=0)y.l2r
MOV CH,08 ;08 = zlyl 6q ri}
Mov c[.60I1 ; lr;,!t1 ;*f = e} -S
LEA DXblocL

It{r 2IH
; (DS:DX) tS$ u"2J

; ,}il,f.sr ;ll-l-f
: ).,1r .JUlrj +li ! (DPB) :lilrb! d* c . DX 1.r ,r;f;L ,"1.ri

specfun DB ? ;Specia] funct'ions (0 or 1)
devtype DB ? . ;Device type
devattr Dl./ ? ;Device attribute
cylindr DW ? tNumber of cylinders
medityp DB ? ;Med'ia type
bytesec DW ? ;Bytes per sector

::::l:: ffi ; ;iffi::'"?":"::I:;","....,
fats DB . ? ;Number of FATs

rootent DW ? ;Number of root directory entries
sectors DW ? ;Total number of sectors
mediads DB ? ;Media descriptor
fatsecs Dw ? ;Number of sectors per FAT

;::::"' 3il ; ;iffi::'"?";"I:"
hidsect DD ? ;Number of hidden sectors
exsects D0 ? ;Number of sectors if sectors fie'ld - 0

a gtL -,lr){.1"1 'r-!! 4 -it ..' 't slst st d-it r+ ,.L-11 t gtb .rb)l"bl . -r-iL r;,aspecfun Ji Jl
f',JcrqLe '>y,a;'-lt*ss.stu.Cl.ll !orb.SJSg"J\lJ.rb frg,e-f-,U-r,-<,.c-l 6.;LrL-13

.J,l:f g^.,LAX zrl.r .0 L. ..Y .o \ tL; S I tSc.i- lJ ,-&
&s )j(-6Jli : 6l H ,.p-,r rS /+4o DH eb

JStrlJCL.l.ti;l ota:-l 6lr;rll't;.lf-rrtr.lr:oJjl.;c(--r 6:ss-ll5*J+li.t--1l !ol:rr$--c;,-l
,)l-..-{ .r-.r,r- b fjJjl- d41 H el S Lt,rii* o$;a ..r!a r.i.r;l . Jr.l 

,'1J."'* 
6lH qe}

.tjLL/ o.;r! gb yf r..!:.urlr; i.r- rJ.t,r-t JK-i.r-!t.,.

b^L-L ID ;;iJ: 6611 7ri SZt n ,ilt )1440 DH gb
:Ji:U f:t .,r* tt t^.rti yl .lrrla-|3 tD jtl c^6 gb yl 1l orlp"'l 5ly

MOV AX110 DH ; el-lj fn eulS;2:
Mov B&drivc ; (orr .l A - | ,,-ij u* = 0) .y.!r
Mov cH,os ; rlil rt.Q,;rL
MOv CI.66H ; rJa-ljtO eJ = ,-f-i S
LEA DXblock ; (DS:DX) 63L. a1:i
INT 2tH ; l.ll-s cnsr jlt'l't



u/a3J 6:LlJ3agrt5 sJ.adl Ot{i f sdai .-l.i1; V.Y

: .ruf,r. o;t-.11 ,L .ll .l* r, DX 2r ;*3;L .,r:i
;Media block:
; Information 'level = 0

; Serial number

: Vo] ume 'label

; Type of FAT

BL = t2"}4 rtf*'g atsdLi
CII = s,+rt

t-,- FAT 12 .ASCII slti. 6jV filetyp .rt,i .Jutr. {,ili!' L ID J JSrr. -p U ,rW Fl ey .r$-.e c*.

1,.02 ,01 ,51Ja; .rf .9 JS,J. f.,."'* 
lt 
'b 

r-,l.r$-r . o2:..a:.-l ,;;r .reul Jt- gta 3l 6ldb: t FAT 16

(.r:l# ;; ttMH gS $440DH gb) sbJ,r.;[AX 1r ! 05

b^L-f., Lt ,-eiar:68 H de j r|2l H eii.r jl44ODH Eb
Mov AX440 EH ; b.L .lj 1j r:*.lj4r
MOV BXdrive ; (o-* lA = t ,eef .fu =0).;r-!r
Mov cH,o8 ; (os).rlj.|l 6q.+L
Mov cI.68 H ; +L-l; a;*J= e-f rS.

LEA D)LblocL ; (DS:DX) dgL rrlrl
I}[f zlIJ ; ejiJ o.tJf jlfl-,t

:.t:,f,r. o;Lll tro:|.: .:.i!2r c-a.1 ..i-! Y ,4li d,- e, DX 2> ;;-S;1.6yi
default DB ? ; g)t- -&t ell.\ ,r'j &,,.:Jt>.gt 1 \

medatyp DB ? ; V2 = 1AK, 07 = 1.44M8 , 09 = 288MB

S s tSC.{lJ -l;; p?J eb ,>rya".I-* st,$,1f-b'!.l Ul J rf.-r. -p\ Ja F:t,l.r Cb.i.
.sL.Ju.jtiA tr t105 !01 6tb

..'r.:!.f J,-U .JlFl r.;y .;) rJ.l J,rlJ'.i rti L.l-l 2: 6,44H Ct' ,St-r: IOCTL 
Cl.1r -,dt

dr-r..at c*,bt CJ t2l tl tiit jl54 H Gb
It ey !/-l fi!:J 6,lt;2 EH gt') .r1L ;,=s ! ct-1.r Fy A.-t-.t 1'-,.1 c^:.jl sliC o/.-J-,- d-l

1L ;-r".-; tJ:.; Jtri €:ye 2t 01H L. ;..t".a; r.lr; JLi * ot-.;.: AL ;.r ! 00H c.,tJ-.e i/l .(.t;+.!.1

.r.;ls r;-.1 !rtl;eJL 6,r.slfr.

ciL- rr-j Sl}i, CJ r2l tl luiisjl 59 H Eb
t-tr lJ & e" dINT 2lH ,gbu-3t- rSlt l ;l ,fi t!;btle- ar grb 

"rL;l 
.rt-c>\Ll .rtJ-r;r,.1

.rjLc.r ,'rl,r ll{f 24 H ,5lr,lL; trrL:-: 3 .ublra jli FFI{ dFCB ,9,6rs--Jt'..rl5.r.
.sbfr. )L.b fi rzlj" c.,$-r

b'lkname LABEL BYTE

i nfo'l ev Dlrl 0

serialn DD ?

vo'labe'l DB 11 DUP (?)
fi]etyp DB 8 DUP (?)

AX = +:iL r-y 6tla;J5
SH = tlat d;"){s

SIJES.DX.DS.DI .CL.5bc-,1-l .:,!:--1$,ts-,t-SCkl.r.-Ji;g-,.rtrr$*r0++rr
b l'lU; .y3 .5trr:- ..r;JPOP ai.il .r+ J PUSH .ii.l jl # l.r jl+ ,.rr. dtrsl+ yl r-r lS7 J2- 12

, 
t J^t'tt e)i



t.Y u,lB r Lo€ld*J sJt+*I,nJ, (JltJ{ INT 21H gtg

(A)0 a:i!, ar-,i dt-h; Js

.:11.i; 
"r,-{-L; d ,ruNf 21 FI etJ*r ,j*_ 00 riu:.;l.r :3.13 [l; .r56;:* :l.r; L- 1.

:5jLs, t'lJj 1., Jr-j c,,!e)Lbl{BDtla; d..ys
djL oF! JLKSL.C+ jlG-)lt 01H

r:-1.:11;;l p.r-e 03H

a-[y;-l 4j.,-:.-..n eiSty SIL; 04H

1l;ilc.*- 6lJa; 05H

c"tly ;,1 4i.fi-.:/ 6t- ,9lL; 06H

zyrb c*191: ci- .r::L u+.Ly ,,1 1.: G; 07H

$ l+ oJ:, ^L.lt, )d-e 08H

.:*2:L c(--:.-rl t-,-!,-U 09H

.'",.1 J6 r.r.,c t- 
"!,-U 

OAH

olr'.il .(--: t- CRC 6l-b;.uL,.(--: 6ll- OBH

e-l >y-rbtSl e -r-.,r t- .!,U OCH

,jrl:.rL g[l;.r"S ODH

: rjL{r. f"li rr,.( ft+l{1{ n5;Jt'j.r g7b jlry!|.(BU !:JLi
.Ir: a^tlj [' :,9.i c,*13-.1.: y1l5.11 r:-l ;5* :J+, .,*- -5r rt, *+ 01

rJ+" ..;- Jq J+ J ji; l.trl 02

*1:l c.*13-1r )Jtu )JJJ 6,lt ,'.)S,t*ljz1.: 03

u[y e,.'t- : b.l,-l'i ;;.r 04

r.i.; ":-- l-r.|,-li.c.l;y &'l.r\ ,-- 05

$;;rJ..r"-r[ 06

.O+.o.;) sJa u+- J (c5--r J+:,!t J:jl-) oJlj .i- 6lt1 gS t>-13.+1r 07

:jL.r t'li l.L; 4 A.f ,tt 6)J. CWI sle)l.bl .(cH) c^i.ey

J[-r rl;lJS-!04
4LiL JKj- 05

:r5 c(J cll3;; 4t;LL^:U c"JL 01

"(--r +Lil- JK":.02
4ii JS503

t!JJ6., jl orl: 0.iUlP :&Uy
a-by r,l .:jL"r e*1161 H ue S JSt ODH gl; ,-;44 H Ct'IOCTL jl o:l,o:J \l-\ ;$i u[y

,r^riL'i Fl)lJ.:i- 4 Lst tt d:.1.r..1 .:--lr r.A J r.l)s, rlf &L t.: ,J/li J) J oIlJ> Jj<- 4 1l ! o.:l:

r-l o:l: .lt-ii \0-t JS-t-1r n52;bLr .rr:"r, ,;-Li



s,.t A gtbJgi.tJ ,r+al glJ 9 e.+Jr .-Ut

TITITE A1SRDSCT (EXE) Read disk aecror
.MODEL SMALL
.STACK 64
.DATA

ROV| DB 00
clcL DB 00
XIATAB DB 30H, 3lH, 32H, 33t{, 34H,35H, 35H,3?t{, 38H, 39H

DB 4lH.42H,43t{,44H,45H,46H
READMSG DB ,rrr Read error rri,, ODH, 0N{

Y.?

RDBIOCK
RDTIE.AI)
RDCYLR
RDSEET
RDNOSEC
RDBUPFR

IdBUFFR

DB
Dt{
DW
DW
DW
DW
DW
DB

0 ;Block
0 ,. sEructure
0;
8,.
1;
IOBUFFR ;
SEG _DATA i
512 DUP(' ,) ;Disk aeccor area

.386
. CODE

ATOUAIN PROC FAR
MOV AX,@daEa
MOV DS,N(
MOV ES,N(
CALL Q1oSCR
CALL Q20CtRS
CALL B1OREAD

'JNC A80
LEA DX,READMSG
CALL X].OERR
JMP A9O

A80:
CALL C1ODISP

490: MOV N(,4COOH
INT 21H

A1OMAIN ENDP
Read sector data:

B1OREAD PROC NEAR
MOV AX,44ODH
MOV BX,01
MOV CH,08
MOV CL,61H
I,EA DX.RDBLOCX
INT 21H
RET

B1OREAD ENDP
Dlsplay lrector data:

; IniE,ialize
i segmenE
,' regiscers
;C1ear acreen
,. Set cursor
,.Gec seccor data
;If valid read, b)4)ass
;If invalid, display
i error megsage

iConver! and display
,'End processing

; IOCTL for biock device
,'Drive A
;Device cacegory
;Read seccor
;Address of block lrtructure

C1ODISP PROC
LEA

c20:
MOV
SHR
I.EA
XIAT
elIJL
INC
MOV
AI'ID
xtA?
CALL
INC
INC
CMP
.'BE

NEAR
SI, IOBUFFR

AL, ISI]
AL,0{
BX, XIATAB

Q3ODISPL
coL
AL, ISI]
AL, OFH

Q3ODISPL
SI
coL
col,,54
c20

,.shj.fr off rlghr hex digir
;Set table addreEs
,.Translat.e hex

;Clcar left hex digiE
;Tranelale hex

,RighcmosE acreen loci
iNo, repeaE

6-.t \S\r)ts* UJi\* \N-\ :A.F



f.A u&u r ud{r.r sit+*I+ (l'lt INT ZlH gtlF

;Yes, incremene rob,

,.AE laat, row?
iNo, repeat

..RequeaB aee
; curaor
; row
; column

;RequeBE diePlaY
; characEer

INC ROW

MOV col,,00
CALL Q2oCltRS
cMP Row,15
JBE C2O
RET

CTODISP ENDP
sclolI screen:

Q1OSCR PRCC NEAR
MOv AX, O6OoH ,'Requegt ecrolf
Mov BH,IEH ;seE aeEribute
MOV CX,0000
MOV DX,184FH
INT lOH
RET

Q1OSCR ENDP
SeE cursor:

Q2OCURS PROC NEAR
MOV AI{,02I{
MOV BH, OO

MOV DH,ROW
MOV DL, COL
INT lOH
RET

Q2OCTJRS ENDP
; DisPIaY characEer:
;-
Q3ODISPL PROC NEAR

MOV AH. O2H
MOV DI,,AL
INT 21I{
RET

O3ODISPL ENDP

:::ri:r-:::: -::::: -T:::::: '

X1OERR PROC NEAR
MOV AH, {OH
MOV 8X,01
MOV CX,20
INT 21I{
INC ROW

RET
X1OERR ENDP

END AIOMAIN

;Dx contains addrees
; Handle
; Lengt h
,' of rneseage

6-.r gb.153* s$\5r \\-\ -r $.i

:tS4 i-t'; d/J)l J, RDBUFFR ..r1trrid r,.br, jl.ul gll,$li,l
.r-l olit'l/o:b;f (r,-frO\Y)JJ,(-,3-ell.r5rtrl dr.Ll.l-rr!jl (Lil u,'riptIOBUFFR (\

.JSu- orLi:-l IOCTL etJ--o .c.t-? o)lt c&l- u"'i 6*,;6t 1SEG rff"r ;t SEG ' DATA (Y

:.rjlid $g--i.r5rrl- p )'.'t gt^Jlr.r

.J;lf ,-r.ltb C10DISP ..r.!! r,,:^. .rLLe ct- Jt .1 .llr* s.F ! B10READ . A10MAIN .
;ssly ua) .rS6. orl;i .lIOBUTTIR 

^'. )*.il c:b tlJjl3r dlJ l0 CTL clqLt jlB10READ a

.Gle 3l:-l Jl,r.r;t ,:.:f;! uLl .r,:-.

XLAT 1;:-.r 1t .t:Su-.1,.r.-' ,f-* ,gl1 4ti]*} Fl.r6'l, r, l; IOBUFFR J, c.:l{ re C10DISP a



s..f,f gtb*ai.B s.lf-l gt{J 9 gergJ rrtJ;1 Y.1
L' " 6Lr.t- J tf b "6V-r" :t _6LlJsi- fY \ -h- \? ri t.ssn 6.1t(i: tt .r! .+ r" s)L-r1,

.Ir:,rr d.!Li \0
c-1.9;lsttt'S-grJSa^i,r jl *5+o+!c.rl5"l ;_t 1$+&-th.+ald*-i!,-Lr,yl +li,-/

.+L"j

FAT 3 aa,Li 6.1lK;.rJ CrtJae
eV t) sL4l :2lH iilr jl : b9 n gb

DX 2: .cri;l orl-c.rl 6ly .r-1r..* DOS ;l MKDIR JL/ uL i4;, ur:f.,, )l*-l dU ,.j 4 .r.-.1-, .rtl
:.r+: tll dB ,*- lL I y-b, 6;L ASCIZ ,rl":1 .1,- ,.1:i

ASCS'IRYDB d:'dathname' , 00H ; ASCIIZ 4:":r

MOV AH,39H ; o-L-i,_, :1^-l c--13;1:

LEA DX,Ascstry ; @S:DX) ASCIZ o;-1.1 u,;si
INT 2lH ; ,"jns Lr1.r- Gl_ilt

.sltf ,;jli AX C b.O t- "f J51.r5..r.t-- 1.,.lE 
1'-,J 

l}- &..tSe *-lt,)a "-';.:*.r!L-".f--

GV t).r)JJt, :bAH 6b
.Jli.r- 45 r;5 4-t .r-lr"f DOS ,l RMDIR c.rLri :r;L "t,a+, .*f"f ,5! f, a-L-t ,, ci- g.--_.r_r- c/_l

! .-Li -p J r-1.,, ,Jll- ASCIZ +:.-1, ,.r:iDX.;: .:r5J! :.;b 
"f,-[i 

+5 +L: -p-j .i- li cstlr o-Lj

:r*)tl./
AscstrgDB'd:\pathname',00H ; ASCIIZ string

MOV AI{,3AFI ; a;L! r-, -ij- c,*lj-1.r
LEA DX,Ascstry ; @S:DX) ASCIZ o*2 u"1ri

INT 27H ; ain.j rf-Jr- Glilt
jLAX 1: lJ 10H t- c"o u.l JJ: -,il.r r.!" l, -Lt ft; U' 4 .r5.r" J! l, -ta Fr ;&-g!^r .i-

.xltf u"

lrJb dL:, ali:21 FI a.dr jl58H eL;
DOS ;l CHDIR ,i1., -uL'[ij:3 rr:,rrr*i t'-lo>f ua;:- L*i 66ln-L: I ! dJl+,-U er,-,t:- c/-l

: -r:r: rll ,S.t-#lt r- gb J {J+ y-!: 6jl- ASCIIZ o:":, ,.r:i DX 1: ,r.ri.1l o>lir-l 6lr, .S*" J-
Ascstrg DB 'dlpathnarne',00H

MOV AH,3BH

LEA D[Ascstry

; ASCIIZ c-5.1

; o;V l) ,.r:',':lf1:
; ASCIIZ,u:-,!J .J"J)|(DS:DX)

INT 27H ; niil 
'r--:-r. Gl_flt

.sltfu^.l[AX 2.r b.f rSJi.-,",Ji 1.,, ,.'La {'-,J Gi ci-.-r5,r, f-t ,]fr frJ.r*.rl*L-e ci-

l'rle d;Li e.3 t47 H gE
32y up6,;lxl ql ! ,Sl;j 4 ..li jt o:l-crl gly .S.r 0.,- b y-!r.* 6ltt 6.t4 a;Li e--jr- yl



t.V b&tr I Lbct "q,, c/'t*" rp. 6t;1 INT 21H gt3;

,r.;-td-ij-DL 1r l.; }-l.rr .+) rlrrSI 1r !,.1i u..;ri J r;5d-,. (u-! PY) 
"fu -*"- 1U y-tS2i,>aa

'. r* sB = 2 JA' 1,uoS.r:l=0
buffer DB 64 DUP (20H) ; !:,-q tY -p! g[;;

MOV AH,47H

MOV Dldrive
; l-Li;ir5r:-192:

; y.l.r,

ffi ;l'l*' ,",,':.:it,;';
., ASCIIZ *i.r "i- uL it, .i- .r, l.r (;l1s c) 6th o;Ll lb I S.f f. l) Jr fat^ -F*.rl*L-c .i.
fl 't,Lu^ tra*. tt.*-- lb 6l{il 00 H ,S:1- q! .(,- .rr:,rr a.!!l PCPROG S\TESTDATA0 JSi
SsV r* l[ r.,lj"r, ,]u ,'.,-l L .:y 'r-rl1- 00H '' "-L "i- -t,li ;;SrU Jlra, . r-iL a-x,.; or-! u-lr; a;Li

6$; r53 r5,rr #r tt 
-U: g.; t:- -y-l.tt 

olL"r' .(,- .J*Lj itl ,a;l--i y-; 4 t, .-J,-[ -ro .ll.-, gl.l b

,xl,'f u".1[ AX .,r ! OFH

.tU t- .[.i r.n ,92lS7U: 56 fI glJ
..1-.:- -L- ..1 ,cl- l, ,<Js .:;"--..tj v- vr.Jv .e

4tLi d.llt i:tutiy
bt * trJlJJ ..r:Ss" +i t, ,rtp ,5Ur:4 2: o.Li o':l': €t et 1.: jl o:l-0.i.-l \A-Y ,-li: uby

:-r5,r,

jl ,l+ +t-f A^Lc )t c9s.ts &- 6,1y j slj-u" F b C10PATH J B10DRIV glnJl.r.r A10MAIN o
.t.t:r-l $::. u;l-

t A gtrr 0 o1-+et yl.r, .S.f o:li:-l AL .:!i tr o.-p & t-\t ;pf ,Sl-r 19H 
Cb ,l B1ODRIV .

,.r:,5"r." g"r Ji ly l) 41H 6tQ Jlst,.rr-frJl J:L. L oltj f,,."* gl" ,tF'/..:ulrflr ,yL iB 6lr'.

.1 :.1,-,ti.)l o-,sltelt,if ,ri-o-*J(B)42 H-r*iralr;01 .(A)41 Hr"rralr;00;-tyt-
(n:\) r"'.rr o5-tJ lJ \ '<'-

00Hr5!l5.r3qJnl-U\Jl.l.r.r-l ..r5,r,0.:t;'-'l r5tt1.-LlJ*-lU *f el-na7 HOL'rl C10PATH .
6r* o-r5 )JJ+a tu ct$".r b lJ t^FlJtS gb r(JcJt ,>2ta:'-l -* :t lt-t ut:Sut ,5r')-t1uJ; 6Qrt 2: 1.,1

.rAis, diLoj
.rars, d5-L.: lJ .5J Fl1K.f,- DIODISP a

cr:rf 5!..f^L:l:t;.,, Jf:",Slr.f,tSc"by.(,-. e-l .-ur5.26 b elt G)Jt .rFF,g;l- i-r^.o -[r,
.J-tt tA.<j , Jt: , o^Lo

torlr-l3 q Jo!-f el9
.Sr-t ;:.i1, ,5--, ,J1".!U "i;l:y 

.r!Lr di+ ir,-l



s4..2 d:tatJ*fLt ,r.t+et gtr.J g arsd er9; Y.A

TITLE A1SGETDR (COM) Get current directory
.MODEL SI4AIL
. CODE
ORG 1OOH

BEGIN: JMP SHORT A1OMAIN; ---------
PATHNAII DB 64 DUP(' ') ;CurrenE pathname
t ----
ALoMAIN PROC NEAR

CALL BI,ODRIV ;Get/display drive
CALL CIOPATI{ ;Get/display pach
MOV AH,10H ;Pause unt.iL user
INT 15H ; presses a key
MOV AX,4C00H ;End processing
INT 21H

AlOMAIN ENDP
GeE default drive:

BlODRIV PROC NEAR;
MOV AH,l9l{
INT 21IT
ADD AI,,4lH
MOV DL,AL

;RequesE default d:'ive

;Change hex no. Eo letEer
; 0=A, 1=8, et.c.

CALL DloDIsP ;Display drive number,
MOV DL,':'
CAIJL D1ODISP ; colon,
MOV DL,'\.
CALIJ D10DISP ; backslash
RET

B1ODRIV ENDP
Get, pat.hname for currenE directory:

C1OPATH PROC NEAR;
MOV AH,47H
MOV DL, OO

LEA SI, PATI{NAM
INT 2TH

c20:

iIE C90
MOV AL, [SI]
MOV DI,, AI,

C90: RET
CIO.PATH ENDP

t

;Request. pachnarie

CMP BYTE PTR [SI],00H;End of paEhname?
r yes, exit.
;DispIay pathname
; one byEe aE

CAIJIT DIoDISP i a ti.me
INC SI
.tMP C20 ; Repeat

Display Eingle character:

D1ODISP PROC NEAR
MOV A]{,02H
INT 2IH
RET

D1ODISP ENDP
END BEGIN

;DL seL on entry
;Request display

\9j\?.-U ijiF\N-\ Jfu



f,1 b&ti r tods-r siq+i,le" 6t.;1 INT 21H Bl$

,-1,-U lU eF ,29H gb

Cb.S.r.-1,-+ f'CA J$ * 1.,1d:filename.ext JS"ii J,-U

o:tail L) SI .rljt : t".1,-ll r.rrr5 jj- l. t:.>f urS 6la.Jl.:," rll ;-r ,.t*i,r" .:.i!,,: plS 111,2 J.-U 4"d5 L<,-

+5,9ldr[ urrri {rt:oo:tc-l ES:DI oya) DI ;: .r.7.i e-F J,-! 45Jiii 4ri5 
""rri 

1DS,SI \>)J...aa

:4r: rll ,5'l J-6 l-t g,* ,i.l,t +5 c,11 1lri. .1,- AL .1r 3 J,-L.i .rJy cll 1: l.; FCB * t1; .l-! .r$.r
Mov AH,29H ; ,_!:li 1[ gF u)rtt

; gr" ,fS1
; FCB 9r1:l

; .1,-li a-,a;i r"2rl
; rrtS rf-S-r. Glflj

:.r-:!.f .fr e-t-.f.lt I'SLAJS

J* )lJi. c^:.1

.tsJcrEi --! ;J1r ;r j,-ti a-.*:r Gq- 0 0

.J,U 4"a*.l-..-rrtr gtl Ul- 6h 'riL) o.l5l..r- jl ,r.; "t--Q 
1 0

.r& JQl = A, 00 02 = B o"-,t ,-fu,#!.: :or"i.r!t FCB.); ylz:ID *"! f1I, 0 1

! y-tr, 4 ,r-i 6F- ,1,-U u;:" 6it- 1: J"i! or..i .tJy FCB 1r;!: ID .:.-l.t Jr., 1 1

"r-iL a.:-ll: t: Jtf .ft ,-h r-11: tl!u^ FCB ci- Ju,t-l [.:;L ra;1"
lJj r)t".1: FCB .;: .l'-G gl': -r-;; 0 2

.r-i[ +- pb .t- 6,iL J,U dsJ.:. &-t-y.2: tii FCB 1: 
"1,-U 

1[ r*p- 1 2

lJ) o)t', r:,lili 1[ ,ui rlt 0 3

.r^i!..i- a-;; ci- e lf 6i:-r" 1: ti! ,!,-ti gL a-j rp' 1 3

.'t-tr ra- qlr 0 4'7

t 6r5f2t5,r J,-U lL .l,- ! .4i a*-y J Jl,-[ f L c'.64 :llsl:-l FCB +U J129 H 
Cb 

.r.t- 6Lrosl: 6ly

-r5.r" :1*-l or3Je a )V c'sy., r, JE .-Eq ! *S.sFtlt5f ;*; 4 .r.l-:.r 1)V aty., t, Jl- rSh
..-+ Si e* Al&; 6'" +5

FtrtSr+ L-.i-rl 6la;^i'.s*\?:* U-6-V,SlrFbl5.l r^ru, dr+-.:i !:.;llL-l 61ljK,LL .rqLt
??? r J,U gL cr:rSr1 Ctt JV di. Y) PROG 12 bb ??? .r-i r,olr; PROGl2.* Jt':, ,Jh .r5.r 

"l*r*'

"f,-r+ 
i/.F\- 6to;5t1501H= errl$ 'r: A-&lFlrt5d = 00H 6b.l5.1l.rf-ALi1.r,t n-'; 6)r

.t:-L o.r-i oa;.^r.2!r = FFFI L-.sl

,s"tti 4.-s*- BS : DI j eol or-i e-F "f.lj
+;l ,l +- tt,?ol.!.re* ft'>-tJl-6hDI+1""-[.;i3,'b.:!^r4.r,'Sli"fFCB':'rLgJ3l
.;i- J.t-: +5,:*l pj'! A;& F-lt-l ..t-tl 4;Lo,;K-, fr .rLLt i,,,1 ft?*;l c,-6a ..r11: .r,lo:1.: llri S e ,*i

.r-!"r Ai *i J;1,-[ lU i't,L;r.i-,Srt"r'(l- J Jt-6q

.|1U .-jr':4tH 6b
,53t- ASCIZ 4j-iJ d.r)iDX 2.: .-r5"r" jj- c.Ly 4 .1*t, tllt(;rlt- 6 )l A J',-U,Ji Ct' ir,-l

:-r+s.rll A6-V FlrtJd rr1{ i;b t .sltl -,*

MOV Al.code

LEA DI,FCB name

LEA Sl,filespec

INT NH



carn glLotg'4+.ti 1,ltdl Ot{i f srrCi ..U.1:1 Y\.
Ascxtrng DB 'dlpathname',00H ; ASCIIA string

Mov AH,41 H ; JiU .!i* c.uli)t
LEA DX,Ascstrng ; (DS:DX)ASCIIZ a*1 u,2:l
INT 2lH ; +i6S r:-'-J-r' jlt'lt

&--r 6L;i 3 J[)ui .:ryr o-r-.i .ij- r13a.\ r-l-i 1: J,-U lL.r:Ss, J! lJ *|ij gl ,9f ott"-e c(,-

2:05 L O3 ,O? ;t:;ltf jfr .5 .-J- f-,J fali; ?"r- Ut 4 .rjL.r ,Ui ! FAT r, .f,-U c or..i o:l.r 
'f?.^

.r-i r,olr; AX

J-U c^t #r t- e-5,45H 6b
u,':i o.,.)[[.'-l ."qt*; o:lc-l +li,C GV r*;r .f,-li c*aa & L- u"f Clt g^ .rl*L" ;,-t ;t

uo.L.j.i o:l: G *u a^ Sl , Pt e! otU 1l L-.:21: ;V F t:-r 
"l*U 

.Str .J,-U lt .l tea s ylr5 6 jV ,9lat'1vr' v J v 'a 'r e' I ' 
.J,.s,r- o:r;--- r

c.-l oli orl: c1l-jj t-j Jt! .1: d1;J;Lr .-r+r tF 00 rfAL ,s ,'ita -!Jtl dll .t:; e glrf
Asc3trg DB 'd:\pathname',00H

MOV AH,43 H

; ASCIIZ i-:.-i.,;

; c-li;J:
MOV AI.000 ; ''ia ;rzf
LEA DX,ASC strng ; (DS:DX) ASCIIZ 4:..i.)

INT 27Il ; +iiS rr.-st'Glfll
.slsf u" ;L CL 1r 12 6,ja c>Le J JiSr-/ )t* tC}J : Ja 61, "* 

.rl*t"r 51

c,i4 c*
,.---,. Lu Yt'

.#ri.!,t, o

c*i4 c*
,Jt4! tU \

.1.o-J) I

g-o-e C{1

Gr;t-i .b.ai 
,_!,U

volunre ?*e,J f
.ri,tf u' lLAX 2r lr .f ! .Y .r5; S"f .i tt ,F e_,t U- ,J,-

,Jt""l,-U riif,* dlK"l ..r..o: tll l) €-Lr,SLo.:* AX 1: 01 rSAL 1: ,J"-U .:.a 
,.-b;.; 6tr.l.-U c : r f:ih5

,>li-y;Jk".r1ls >32j,;0 1)Lvolume -...qJ-;3,dt115.1 .rJ-lrll::3-.91-....1-JdQi. j-ii]l.;,-1.i!

:J:5.," ,.'-U!- .l,"li.i- 6ty.t2;tlA, *:2i
Mov AH,43H tGlrll
MOV AI.01H ; olL' .'LJJ
MOV CY'\22H ; ;-11 3 clla,1

ffi DXas650*o,':l"];"5,:;

.>[t*" .i- .S"r f+!'CX c*i*' L b .-L- CtilJ J JSu- )iLe lt Ja .o'tl;.-. .r$.r .i-
.sl:f u" lLAX 2: ! .O L- .f ..Y $3 S.r 6- lt Ja grt, er\

.!.,-U ,$-l.i- 31Ja.;*..J js :45 H g.b

,151r ,rL; 6t"'r.f*-.t 1l o:tci,l .''*'l ,-1,-U 
.i- r, orK:-: .(,-;t p" i-sJ> ua*a;: c,--JJ- y-l ,l -i.rs

,,,:- 4 .r5cr- LL.rl -ptr .t-b .l .J,-[ J,rUt ..1,-U ,51 o, Lo,r$-, - -r*i!..f .rL4 qq ,51^.r,K:-,

,':-.*- f.; ,*C u-* *Jlj A-l .r-!"f 
"1,-U.i- 

P 6l:t"rt--,r,SF-, l.f,-8.r3;-:l:-19;: o:Li:-l



r\ \ blti r l.ad{ir gi'u" ai 6tp INT 21H gt5rr

o.:[i:--l .Lli,.:;l:,,arl:l ,9lrr-t-l .1,-U rrK-tjl "*lf.f d-i.J,-Li GLt).s-ttlt.-t:Jr5Jl-lJil.ir' 'J J' vi'e u' J- - '-,-.*.rrrlorrrou;r 
JL:, l-;yl,s.r--Li

MOV AH,45H ; o.rK:-t;l 6la-*; c-*lj;.1:

MOV BX,handle ; r:..!l: talr- 6f-a i;*: 61la 'rK*t
INT 21H ; l.iit e*._t-t- Glilt

t, Ja f-,rl l.t;,Ji .sl:fu..;!AX.;r tt,S.r+,.10U ,yK-t lS,g.tq lJ -Li] fr.,^,e-t".ru-r ci"
(.+*r i b 46 H Cb) .$l)fsr".,1L AX 1: ! 06 t- 04 U; l'J $5,r, |-.tr

.f,-l.i .r(1s.5.1 ;lJ;u;.*; 9s .fo*e.; :46 fI gb
;r-l ;l ..r,-b 

'* 
l.t e|},-t! .tf--r ci- slt4 

"F- ;-l 
.ii.1o.'3 .,.:*l 45 H 6b .,LL ,:r.-s:- ,l-l

.BX 1: qri.ll o:l;i",1 6ly .Jg r- ,i--,Jlr-.i .Jl- tllr:n .r;5 o:\),:-l urs-i ra * Glt er-Jf
fi-r,lL; )s-*.Srt tt l) Ja 5t, r9-r.:t 1-.t c<, .-r+r rll 12 ryK*t,x";: CX .t> .s )'ot,rK*t
.JL- crlr:1 ,J:* J""-e .:-l ;.(^" oVJ CJ rl:f u"j1 AX 1: lJ 06 l,- 04 .911- 5 j S"f .i- l, .rb
45 

Cb) .rri .r,*- rjlj.r.i +S(auxiliary) OS .r-61" '?Jf 
04 or:-l rJS.r^a.e r3:-l.r-l u!*a 00 .rX-:

.(-r**r; tr H

.9rl:, .J:,Li OJ:lCpt- :4 DfI gb

6L-.rl 
o:l;: ,l s Ln:",J1^.'1,-G <VUr-f) ;J3l c*a1 aiLi 1.: F:-.+ &- U- ,glr,4FlH U[- ;t .4lr;.r"

.:.a-,a .rl--l"-e Sl_* ,l-L. fY il.i c<,- J"-tt .J*L"j o:l-a-l o3f .11 ,JJn ,jL^"li[ .t€ J.:-. a.l:l ,5ly 4FFI

2>Lo ,r1--js-;l ;l o:l;:-.1 jl Ji (DTA fi-b) lAlI eb .4.9 r5o:li',,1 4tU c..iJJ". 6>j2j r>-S;l

)l .^S-i r" - +5f.1" :f u^ o':;ltf1! d(.r-k!U) AU ft;l .f,G r;;.a ! lrCX tJ2;->;Ui 69 .-'o-L;

(O r:*) -*ti\(f c.*) a;Li.(Y c-.,)volume * J.(Y c.tl) -:-"*-,(\ c.*),.Jt€i.(. c-*) ;slt- Ln

6-9t- (:yr.slr- if-.r-f ,1 c-l;S- 3 6,la:J,1."f,-Ua-a;.i.93L ASCIIZ o:.-:rr-rriDx 1:.-ulL-ulr:"r,

* E:IASMPROGS\AI2 *.ASM J,[4.d] 6,ly c-*12;.1:.S,- .J|.i,,-Sll .-r*ilr * ; ? idflt+6L"FlJlJ
: c.-l or.! or.r3i 

"lU, 
.i- t?.ll tr .r+j;Ui r;U .)f d) J,-lt 45ut-[ ] j 6.e-' -q.JlJ .rqk E t:-,-t

DTA narne DB DUP (?)

AsGtring DB ASCIIZ string',O0 H

MOVAH,IAH

LEA DX,DTA nane

INT 21H

MOVAH,4EH

MOVCX00H

LEA DXAscstmg

INT 21H

: DTA -.1:,- r:-l ;':l'- J .

; (DS:DX) DTA relj
; nii: qtls- Glflt

; ,g13" t15";Jjl e-l.g.lr
; j3* *L'

; (DS:DX) ASCIIZ d-:J!.)

; d'is.r.lr;l-rlt
.SC t -$ "F 

lt (2BH) DTA ,*-! f I s uS,_t J! lr ,r|;'; p-; {lrcf l.s ,ll-r r.;.e" +5 c,$"-e ,51



s/..r.t g:ltJg4fl5 ,.t+gt drll 9 s-.raff r-Uff
FILEDTA LAEEL BYTE ;File DTA:

Reserved for subsequent Search

Fi'l e attri bute
File time
Fi'l e date
File size: low vrord

File size: high word

Name and extension as an ASCIIZ

string, followed bY hex 00

rtr

FILATTR

FI LTIME

FI LDATE

LOSIZE

HISIZE
FILNAME

21 DUP(2oH)

0

0

0

0

0

r.3 DUP(20H)

D8

DB

DW

DW

DW

DW

DB

o:fir-l i.t-4FHeb j+tfeJl ..r-i.rrlr;12H1...Y..T.t5cJfjU.l ,Fp-,.rlf-!r.*W21r'
..r.,lJj Jdif"- ! DTA .r!;- .t y-L;

,J[, ,fLr .6Vt) 4 tr c-l .J*U CU 4 .{ 
Lt-.Jl 

6.:-l i,,.1 J,*-4EH Cb 
jl ,Ji.r, orti.:-l r.13r c(,-

\ "-Y J-fu y ,.s-:lsf u. j! lr J,-U r;l.tl .r$-r ..:-l r;l-'i y.j ci- q 
1l-.11 

..r-l! lOH ,r''f;t eie il
o, u,t r)rA 6Vi uttn c^aa 36H 

Cb .l .1,.U 
.llsl g.su c..g 4EH 

6L' ;l 
.'*.1 JS- .!i .t rlr- ,a--:-

.,.:-l c.t-.! i/-'<.t llH JIL gb ! otJ-r.r,.t .rr- o.rL,' 'l J:-i;,51r,

r.f.rtr .itlr. ,-|,-U ,Jiit- :4FfI gb
1:t-.,4FlI Clt .i- u.a 3 ttf ;lil r;ti 2: * b -qf 1:Le 4EH di trsr,-Jt' r,.l 1l orF' 'l ;l 

"t^i
:J,! ul.:l .p*.a b rrs

MOV A}I,4FH ;'rS.t+ 
"llr" 

5)t t>4lJ;)5

INT 2lH ; rEJ er-J_r-;l3;l-,t
(c.--;,5.;-,l JiU) 13 l,- (.r.i l+ 

"1,-U 
Cb)00 q5LrSAX , s S./.pV ,tW Ft tl.t",-,tl-r,5,

f1 .rl*Lr J,-l .r.i relr; AX )t lzIJ ! 6of roY .r5cl.ll:r$L.r ,,Il gtl pJir- .".1- lL; ;y.s:f a )l
.)jL,../ oe;t lr 4FH J4EH Cb r.-l \A-f JS.! 'ty'.4 i/--6-t? r"-J-? itL 12H 

eL-

dLt U- ,t-U ua. .5rliJSU :56fI gU-

DX 2: .cli.;l o:U.:-l 6ly ..r56;liK,b irl*..Lr, ci- .[-l:;l l, elJ t JiU d,- sli3. .f.J-r- e.l

DI l: ..t 3: ,t; ,*j Gtl.rfgU ir.r* -qL r5,5lr-Ll tr ,[U;U.rLi y-!:61L r5dSCIlZ ,*1 spi
FLLS 6.-l rl;! .;tj 3 ,3 .{Jr r-lr, rSll- A.SCIIZ .-t 4 nrJt 1t;a c.l; BS:DI e;-ru)

dL-S-- c^-+ rSjtJ b;.- .l:t -n-ilr .F- qlt cj;3: y';r rJ-i orli'1.'l Jl .;!: oll-.i ..r+: tll A-F-V

'd:bldpathbld name', fi)H

'd:\navpath\narname', fi)H

ArI,56H ; oU/JF-U r.r- U;rliilb c,*l.1;lr
D{oklstnng ; DS:DX

Dl,ncvntrng ; ES:DI

2l*l ; i,4 r*-S-t- jl..elt

s"f t.f..Y .rSAX .tt s S'f .1 lJ.rb 
1,-,J 

l}i *Jl- 4 .JSq. y-ott,F '1'l.;i3r.rt1Lr cf-.

.s'-Fejt 11H l:

.+L;.f Jii .:r*.b y-!:2r rK,.t .;Li q b ,ii J,-U .r.r* rJtlillb 1 o;)b cr[.r ..r-!L

oldstrng DB

namtrng DB.

MOV

LEA

LEA

INT



r\r u.J*ti r tAd.{4.r gi'u'n'+ 1gty INT 2lH gtg;

;: irb J dLj JJI 6t^+U .J;51--L!'L- ll:rf ;[ 
"l 

U,l ;l 1.,1 clL; J g1L' ,5- $ly"/ aul;s; op-J-r- e-l

6ltt',sLl ltc^*

(\ 14. l.t l"L;rt ,:) JL 0FH-09H

oL08H45H

oL;.1104H-fi)H

MOV CXtime

MOV DX,date

oLj -r J,-U eJtr .4 FSr / e3 ,57 H gb

:J.lj-J! /-J :.rlr" .U:L a;["!

clL;,5111 la,'o

r:-cLOFH-0BH

44.ir 0AH-05H

4-it'04H-00H

: Lti :t*l s*l .-'r'9-

; J:U c^t'
; ASCIIZ ,*

; *iil ,s*-J-t- jlilt

'rK*tJ(f-Ja:,'L-*f =.)AL;.:!.:-lr-1:Y1-. ,ly',-/+iL;l .;llY r.r.eafx:-^"*-At^+1:

orr,li ,.1U, &- y-j ..,: .4or rlJ DX ;r ! g.11.; -r CX .1: l.; JL.1 .aJ* ''*t.1;rr 6lj .+) Jlt BX .', lt ,1,-E

MOV AH,57 H ; fil.:-11-.;: : r:*l o.t-.l

Mov AI.01 ; rrl,j J J,-ti i-rb
MOV BXhantlle : J"U.r<-.t

; +Jq dLj
; .L,J> ju rb

INT 2tH ; niis,rtsr" jlt'lt
y ,$t;f u".11 DX 1.: ! g.rb .l CX 1.r l1 r.tt; ;it'.:t*l^r .S",, 5! \ ,_)a g.,t, ,;- ol=L-c .5*_

{',!, !.1 ,,l',L 1,-,J J+^"b c.rtJ-r cst 'rA)s, J*i .J.-U ,St r lt oL) : glb ,Jhr.l.r-l nI-' .rU-, .t ^ql-
.slsf u^;[AX 1r l) .? L- " \ ,51L; .r53

,r<-t,t,.U..i- lt-?"-l .2ft1 ajlt jlsAH glr
61+.U ^5dl-,4!*i 1lgo* ir.:.al J*Ll5,, rl--l ,rKJJ,-U ci +5,51+"Ly 6l:t r,-t--S-r.,J-l

,a^- 7[, 
tt 

Jp-l.i .5,- .:l=Lr ..r5,r" ./U:-l t+i 4;12 ,1 ,,t;La: ,-*-il\rl ul:y -9 
,'*'l r:;L)[ t.l,.!,-U f-r

crQ (. c^*) j$lJ; ha i ,4; r! ...r*^r -,lrrb.rli ,.,.r. J,u c.;'rCX r, .ri:;7,'l.;t;'"
Fa S3- 

"rrrlDx 
tr .(0 ,:=:) rJri.(t c^d) o-U.(Y c1)volume *J,(Y c^rl) ,.:--::. .(\ c^:r)

"1,-U 
tb elt, JV gE ,*-! 13 ,ii jl .r+ t 00H .3 \ "i- ,(.:."".-o f t1 ,;U.1i ,r-:+l p) fl e-1, ASCIZ

ASCpath DB 'd:\path name\' , 00H,13DUP (20H)
, ,J+) tF .J.-Jq

MOV AH,sAH

MOV CXattribute

LEA DILASC path

INT zIH

a:.!,.1 .ss ! +lt ,.J,.6 lb , tJ-r),rr dLl AX .,r lt .J,-E o;S*t.S.f J! lt ,b gt JiJ. -rLLe ci-

.r)l.r.0 L- u.f ..Y -S t SC C.!r'lr,}i; p-,; clj*b cr[Lc.f-- ,-Vlu.00H c'".1 tt UF IASCIZ
.sbr5,r, ;L AX

J,-I? ,,[,-U,-.i- :t2"-l :SBH gb

6['.uL c'V -&t rl 1,ltSu. rlixl J,U 4 .!:li a-:J!ki rj:3.r.r-[.[,G &t- y b g,--sr cil



Gr..in gtllt941.l5 sJtdl drqi 9 r,..rrui erU.; rl?
o.:ti,il :3-i n*1t t jay..l,-ts ,J.r, J+l.;,- ,.; .r5l- Jr ;r 5BH gb ;l r;lr;,r" t--! ..:*l (.f,-ti :tnt) 3CH

J.U) r.*t" cr$-r cf-- .sl;f 4;UAX 2': b J,-ti .J"<r-, J SrJ.tli lJ ,,'La; fit p slil-r c<,- .+5
.rl',f 

'.,LAX 
1r b .O li .f uoY 5J i:Srr. ,'!i'b .,li; g-,r{ (..s.rL 

.J,-U Ct, 4 ;:lt

t+lrti .rlHl Jir :erUy
c..6-7 41H 

Ob j eLi 1r .f,ti 6tr3l': * #rt{ ca1 4F}I j 4EH gl; jl o:Liil oy; \ A-Y JK"i d,.UJ,

.J.U -r.r*.-r: rsi; \;:l .t4l;u. dS.f ,ftF, l2 y-!r.+.br1 ,ttl .$,1ortiil o.u.l ,Jt*;l J.-ti .ii*
:$tr.r y.j rjbJl_r.r

;str,-t l, bEI0DELET.D10DISP C10NEXT E1OFIRS JIJJA1OMAIN .
.+lr.f lt ril-! 2: ifl.r 6\tt ,|tl t tSe f:Iirr 4EH Ct' .Strr lr DTA . B10FIRST o

.{t-"f lt r;t-.i 1: g.t+ .ll.f .5l+-r:t.t . C1ONEXT .
.:/ jj- L-'l l-4u. J J!rL/ .J,lL; lJ lrJ,-tr l,rl[ DlODISPI a

6,".11111L' 
<Enter> !.ry-*c.r.ri;;:t: & el-r.(c)N .;f,ti -ii- glr (4)Y -q d,-EIODELET .

.:y] jj- 
'-lt;2s;[,U 

3.1!.-;t-
.J.5crf .,#.l,l.i 1r .llg-l + Lr-)J. J )t

TITLtt A1ESELDL (CdM) Sel.ect and deleEe filee
coDEsG :fiSx:i'Jiff ''"o''

6:3o" looH
BEGIN: JMP A1 OMAIN; ----
TAA EQU 09
LF EQU 10
cR EQU 13
CITLF DB CR, LF
PATHNAM DB 'F:\r.r', 00H
DItLMSG DB TAB, 'Delete '
nNDMSc DB CR, LF, 'No more direcEory enlries', CR, LF
ttRRMscl DB 'Invalid path/file'
uiiRMsG2 DB ,Wriee-protecEed disk'
?ROMPT DB .Y = DeIeEe, N = Keep, I'nI = ExiE', CR, LF
DiSKAREA DB 43 DUP (2OH)
; ----
AIoIIAIN PROC NEAR ;Main procedure

CALL Q1oSCRN ;Clear screen
CALL Q2oCURS isel cursor
CALL B1oFIRST ,' directory entry
CMP AX, 00H ,' I f no enEries,
JNE A90 ; exiE
MOV CX,34 ;LengEh of prompt,
LEA DX,PROMPT ;Display initial prompt
CALL Q3OLINE

A20:
CALL D10DISPL ;Display filename
CALL E1oDELET ;Delete if requested
CMP AL,oPFli rRequest for finish?
JE A90 ; yes, exi!
MOV CX,02 ;LengLh of daEa
LEA DX, CRLF ,.SeC cursor on
CALL QS0LINE ; nexE Line

bJ,-U \tU.i\ jJ> \\-t JA\ J(!



tla
CALL C].ONEXT
CMP AX, OOH
JE A2O

A9C : MOV AX,4C00H
INT 21H

A].OMAIN ENDP

BlOFIRST PROC NEAR
MOV AH,1AH

890; RE'l'
BiCFiRST ENDP

i
C1ONEXT PROC NEAR

MOV AH,4FH
INT zLH
CMP AX, OOH
JE C9O
PUSH AX
MOV CX,29

D30; MOV DL, [SI]
CAI,L Q4OCHAR
INC SI

.INE D3O
MOV DIJ, r?l

. CALII 040CHAR
RET

DlODISPL ENDP

ElODELET PROC NEAR
uov AI{,10H
INT 16H
CMP AIJ, ODH
iIE E5 O

CMP AL,'y'
dINE E9O
MOV AH,41H

u&tl r L|d{2.r,rJt+*4 dlr INT 21H gr9
iGeE next directory enE,ry
;Any more entrieE?
; yes, loop
;End processing

Find first encry in directory:

LEA DX,PATHNAM ;Address of ASCIIZ sEring
INT 21H
JNC B9O
PUSH AX
MOV CX, l?
LEA DX, ERRMSG1 i messalte
CALL Q3OLINE ;
POP AX

LEA DX, DISKAREA ; calls
INT 21H
MOV AH,4EH
MOV CX,00

;Get DTA for funccion

;Locate first directory
; ent.ry

;Reari directory ent.ry
;Get next

;More entrj.es'?
; yes, bypass
i no,
; display ending

;VaIid operaEion?
i Do'
; display ending

:t::_:::::::::: :::::::- ::-::::::::Y'

LEA DX. ENDMSG ; message
CALL Q3OLINE
POP AX

C90; RET
C1ONEXT ENDP

:
DlODISPL PROC NEAR

Mov CX,08 ;Length of message
LEA DX,DEITMSG ;Display delele message
CAIJIJ Q3 OLINE
IJEA SI,DISKAREA+IEH rSEarE of filename

Display message and filename

CMP BYTE PTR ISII,00H;Hex zero stopper?

;GeE char for display

iNext. characler

; no, get. nexE char
,' yeg. exic

Delete record if requested:

OR AL,001000008 ;Force Lowercase

;Accept 1-character
; reply (y/n)
iEncer characcer?
; ye6, exiE

;DeleLe requested?
; no, b)4)ass
; yes,

\rJ,-\i \t\i.i\ -tL \l\-t *r $J



s--fi gll.rtjgC.U sf+dl gt{) 3.r+f er9;

IJEA DX,DISKAREA+IE}I ; address of filename
INT 2rH ; delete encry
.fNC E90 ;Valid delete?
MOv cx,20 ; no, display
LEA DX,ERRMSG2 , Itarning nessage
CALL Q3OLINE ;

850: MOV AL,0FFH ;End-of-Process indicator
E90: RET
ElODELET ENDP

screen funct.iona:

Q1OSCRN PROC NBAR
MOV AX,O6O0H ;Reques! clear screen

,Set attribute

; RequeEE
; set cursor
;Row 0

;Column 10

f t't

MOV BH,1ETI
MOV CX,00
MOV DX,184FH
INT lOH
RET

Q1OSCRN ENDP
Q2OCURS FROC NEAR

MOV AH, O2H
MOV Btt,00
MOV DH,00
MOV DI,, ].0
INT lOH

UJ,-\i \t\h5\ !'a' \\-f t Jt:

rs{let5i;
.rlp)\tl bt-|, &-,t,-h, g,L.:jl rrJa {r:li.J"U U!.f by!: c(*1r 

".rrl*-: 
4!:- *. d;t t-r a

. *tAjlil VO Jt ,.3u.)$., J.ct-.: Jl; gtii ipJ.-r-lr,
r,glla r;[.i J*:i .dU -,,-j -ii- .riL! :l*-lj.U Slt.f FAT 1 LroL: dL:-: ) -P \ +5 ;t*t-.c a

."r-"lr"f rgtlr .-Li ,pf I
drli.<fL j.U (;;-:i J drl3- .dtf i! r:la-l ;1) "r-:[.r. cl--r ,Jt ]U cltr-r 2"JA:- u 6 ;t l'* a

.r-!.r rltl / g;t' 't.ys I ef t,'-r'l-r.l U Jit- .c.i., dil / ;1r5.;pU .'.r-

l'.rl';
.rr*{3l1! jl*r.r-1,J.-t .rttr-r;r15r.;ljLA 100trLri..r;fort;".'l DEBUG;l trr-y ,y.le\t

.# e.t-,ttt t".rti 2:,r:.i.f;t slti' .p
:o.-l b.2!: .(--: .f.tl yj 6l+ 1-.rq .\,1-\

1-ir,-*1.,;!.r c(-1r E 6l:t19H eb (iJl)
.,-ff &,yl2r cl-1:.i grtt.rtr>ltl LrlJ 1 BH et'(V)

.,-r.l ,-h,DPB.r, grtr .rtc>[l't ,JlJ 1 FI{ 
Cb 

(V)

.,5-1: rll dt ii ,Jl,1f ;.r,.,' ,5t 136H eb (.r)

.o:tiil r2y.2l;l .rte)I.!l g"5 Al-,t 4400H Ct' 
(&)

.r:*l Jti:;l .|,ti ort"',.1 :12" +h-l.j d-.1 i,*;.5!aa08H Cb 
(C)

.rl;l.gt,rrr.!! ef et-t,ffiH ,-Ct S440DH Cb 
(e)

''L''lrtD ;*f et-,r6H Ct r544oDH Ct'(C
:g-hr;Li $L il,gLrr:rr1 .'lA-Y



r\V u*ti r ra!tu{r s/t$rir" 61111 INT 21H glts;

L- RAM c(-1: ,5- ,Ss.sl.t bl +:li.+ ,1;)a. tz,-or-,JlJ .-U y-j ci- rla--l 6lt'39}J eb (-iJl)

.r;50:l;'".1 .fL.f jl ..t{rL--l c.(d-,
.*f y_j sl* cirli5ll.i 6t7 56H Cb 

(V)

.dSy-j Jtict,J!3AH Cb 
(97)

:(.r{.rLii-l U.-,- ,J-l,JlJ,,.5rl[.i.)..'".1 c(--r 6to.},-t! fF il 6brl-ra .\A-Y

.c.(d-, d.l.r 
"!ti 

ct- jl ,-.r.i ,*f el-n 43H 
Cb 

(.iJl)

.;!-ti.:r- drUSlU 6ty56H Ct'(.7)
.,it{:l c-i- f.I- g'r 43H 

CU 
(./)

J,-ti irLj : gt? ,*f etr57H gt'(o)
.J,-G .ir- 6ty4lH Cb 

(.5)

Itr CF) rslr-l l)ZlH 4;iJ ;129H gf orL .rb ^5-+.-1r1DEBUG ;[-b ;t c<-rsut:r1 ci- \A-Y

..tu:-r a-.ljr, ,t J-; lLaE)t PSP 2.r -;s r-o Ll r$lo't-! f"lf 5Cg 2: FCB 3 81H .1: J,-U 4^d*l-. U,-U

..r;5:113 C:* . ASM , PROG3.* . PROG2 D:PROGI.DOC .rc;t- sqil:ir .lrU gt-r+-;:-

S est-lrl I tl.tq 5CH r:*il 1r ! qP



Sq U--i\
INT 13H Oc.fVta 4t f 61ff : f cf-r-c thilt

,*iy clllr* .c.-ri ,:g.1 BIOS INT 13H 6lg gt r .-! '*-f 
*81.6)Jra r.rlr, ,r-;y :j.r-o

.tr,5._1.:

dl.til
l1 cil.-: .r!Lr olj;,r, y.tr ,/t-t ! c(-.r ,)';l:;a ela.INT 21H .Jb.r"..1.,,- L . lA ; \V 

"f-i.,1:; ur!.f rrO 6- J:t- boll: BIOS INT 13H c(1s .r!L.c 1: .rl .r.i,11:y BIOS et- r.t't*i.-.
INT 13H .(--.: .r$.-c ."*,f pt+t t3:<- 6l-roll^-! J ,-*ls Jlj d.Ll .r1 .(--:,Jk-.,ri * dqi-.:
A*3; 6l-1 INT 13H g,l; uJ*;l .r:-l y!.: cr:rjc-.ri J d.J:"ir; .rlr:lr; :,r+, 6L- pL-
,* t EIOS ,gtro.; rsa{-A .r^tfi.li !D Jl*-*.l ;li .rlrb;l a.5-r-lL.r, .1tylp1 9F lr ,ltf.r-o:

:Se Gr l.,r;INT 13H Ol, ,.F,y_l.r:!"f .r3Li:,;r*-K JL, p ! orl.i,il t.pa f.:;t"y

'rqr, 
c..K1.: /.-(-:, 5J+, .:I:,{Og

eKd.) *J rlslr+01H
tAJjfu crsl3+ 02H

bjlsJ ;:,lr;03H
LaJJifu d-J.5 04H

Lr,5!; c-ri05H

.r!, st^r!!;iJosu
.lr!, 4ll .,^) )lra" 09H

+:i! a-9 )F* j\ J$lJ+ OAH

a.:i! a-.r; 1r5-, ,r! O:ii OBH

BIOS c.g-ay c.r_11

S.f 4lr,rl;U p*,:,'.yi.t l& Js2a 9 J p. l) & frrt4.ilj^,>4e;:INT 13H Oly uDl
&t tf osl: +ol-i .,,.rr.1i *.e-;; l ..1lil f t g:! 

"eb)tJ,l 
BIOS ,:altfu";frAll .rU \ cn,'",J.,r54 ..r

;r BIOS o:ls r.o1, .;: o..r--i ,-otL 6L^c^.i jl gb;lr 6 r:-l.or.! o.:l: dl-t,; \ 1- \ JS-, 9 @.9 c,1 0 .r.;l:.r.

dfx b Y0 Jirj) r"it,r- c;-- c.i*r o:b rob 61140:74H Jr J Jrb) c5-1r o:l: r.-L ,51y40:41H

.(+[,.t->\, ;+.r$;r

Jd*- arri5ocH
.(-,.: g.; --L:;ODH

JrS."it tlsl.;;OEH

r.:.tu,rlr f.:iOFH
,:K--: /.(--, U Cf tS}I

c.K--.: *Jr*! 16H

c.S-1r U f.:-L; 
17H

ut elt,t" .l.9 Ll {.-irE!- 
18H

cl--r.gb"r-o tl.rrS ji;, 19H



r\1 INT f3H oJt r.1t7 &l-r gr9;

4-f u J (00H 6b) .(--: lJ+, 
f:la:,t 

- , +.Er,. ua;,-L,ll$l d,. .cf-: .rLLr .lslL; .2sr; c'.t.re f
.1.; .i- rrlr-1 J Jrrr./ 

"rlL: 
1., lq ci- e.tiy .:11: :3a; ;lL; 1i.a f t .u\rl .>$-r gtq.jt J) rJa .,&

.:tsl,l elt L c.(-.r,..,U dLil nS tgl:t. JS.L F

St atus

01H
02H
03H
04H
05H
06H
O?H
08H

09H
10H

No error
Bad command, not recognized by the con!.roller
Address mark on disk noc found
wricing on procect.ed disk at.tempt.ed
Invalid track/sector
Reset. operat.ion failed
Di-skeEle removed since Last access
Drive paramecers wrong
Direct memory access (Dt'lA) overrun (dat,a accessed
too fast. to enterl
DMA across a 54K boundary at.t,empt,ed on read/wriEe
Bad CRC on a read encounlered (error check
indicat.ed corrupted data)

?0H Controller failed (hardware failure)
40H Seek operation failed (hardware failure)
80H Device faj.Ied t,o respond (disket.t.e: drive door open

or no disket.te; hard disk: time out)
Drive not. ready
Undefined error
write faul.t

AAH
BBH

INT 13H.a.i5 \gb.rS \\- \ J5.:,

altr INT f 3H l(-r .l gt Le
.r';b ;b AH .r!.j tr Ct' rS.i- t ;l5ro +5,r1b -r, r, L qq INT 13H c(-_r .rt!*c .r,:1 ;-l

f..,ly s(*,-s iJe.. F$t : lSfI dil jIOOH gU

C.i,.r.-t* 
.(,- .r[L.a .c,-l ..:1.: ,.:rf l, dJ- 6Ut ,.t-1.: ,,1,,i sqL, 4tJ+SorU,:-l ,.:r,l rrtJ-.c ;,1 ;l

cll*-: r-:l.l: +.frt r*i:.ra,'j d.*..ur,r. gt+-l c.--.(-.: L. c^(--: j-# A::61$lc;-:la
G-* s A.l-L, = 0) y.!r olLJ li lJ DL rc5--r ,Jl.r.t .,'*.1 .ri f.iJi!' 0 .14- J) c'.,i1.,, rrtj-.c r.:./,rr

! JLt 4 +sf=Iiur (o-rp _r L,i..rr = 81H .y.!r ;!11 = 80H) j)tr 1.80H rl.ri, q !DL c.-- cl,-.: ,5lrr

: r.ltid J) o).r4 r,00H gb jl orlii.l
MOV AII,O0H ; c.(d.r n!:;.'*lr-rr
MOV DI.80H ; c.a- c(-.r
INT 13H ; ;-i6S,-r-l-t- ;l-r*p

1.rfi)H c..'jJ JS.i. t ti€.{.,li: f-,J t}; j.t-rrli.l SC -k tl ,,li; f-,.r1 
.r,a;..r!Lr cf--

.t.Fe osl>Jr[AII

.(*,-r c*bt.jJlp: l3H {ii1 jlOlH dli
c{t-i) .$rcl o-r.-i ;L;l c(1.: .rtJ-r 6';i c-;1 d)J +,SF., ojU L-.! r, .ru-.c ;,-l
; L-80Hrl$.d,-Jc.(r-r 6\1Gp lA*l.rr= 0)J.t*r5t!DL.(r+*rtt\C-\ JSJ )tc.-*)J

.ss ul;g.5-: c.,$-r ,;i S sttf.,..;! fi c.s;-l JSAL1r.:$--e r,l .l:l5f-!l **- cil1r,5ly

.sl:f g jL AL ;r fi)H c.11.;J -S I 8C -p t ,rE f',J sJlr:s , ': .r r.f .ru-.a .),.) .Jul),$L AtI



,r'.tn 6l|JJ+fti sJi4t Ot{i t s4!j.-U1r f l.
.(-,-s dt Jj<- ,lJlJ; : l5H .iij jlo2H gb

iri.ll o:t.' .l d!1 .JrrLr' Jlt l,leiL Jr J .J-jl1l lt 6li es:;r lrlj,:S- )l .eV rl't-' crt*l'r yl
:.r.5.r.uJll;.. li y.j ,Jltol+

.Slt .i- rl.u b r5l.r- .b.2;5L rl.r-' AL

b:-,tAF P L rl'r";) )d? l'5! rl'r'' CH

b:-,aU/c(,. L :l.rl) Q-i:*o1tj 0-. qr (r;r)ti ctr.rr).r.r.b/'S$ rl'r-- V-2 c11 CL

(cJ--:.jlJ \ t-.) .i,J, / .rr '1t--l DH

(;)ti t- 8OH) eag c(-.r L. (A = 0) cJ-..r ,51.r, y.l.1r o;l *1 DL

.r-! l:; ,-/6.1.r+ .:jj.re c.ril3r .SdtrJJ:fu ut ,5,112J,-t1 ef orb reb.rr;! ci- e";ri ES:BX

(.r-tr.r ES t ,:Jt- ,,-l 2r BX)

:.rlr,.)l/INSECT ltj tr..rL.i- 2r oslji \ t* 6-'y-j Jb'

INSECT DB 512 DUP (?) ; gi:.9.11 q>b

*OU *O* ; y:S-{J$l1.> r.:dlJPJ:

MOV AL,01 ; 2i;S- 6--
LEA BXINSECT ; (ES:HQ e>ut f\
Mov cH,05 ;0 (5lj
MOV CI.03 ;rJt<-
MOV DH,00 ; jt" tt
MOV DI.03 ; (D) 03 y!:
rrr 13H ; idJ dr jlt'l.f

.r.r:,rr 1lt JiilJ+ .r,-! ou-r ddtrJ1*<- rl.t^;Al- ss s Sd Pl) ,tta frt P etJ-r ,5,

.r5 c-$t J F r-,y. g,Jiu- ."i- W ;it..rulo.r-! uai.! yl OX J CX ' BX ' DS ,SlJ|gU o\3:*

..r9: gta;l rt .r!t " ir.^-.1 (0OH ett) $ft$ t, y-!r .::JcrAH 2: c..^j.e

,r.rr J|ri. \cL J cH .-tpL,r. oe^t ! r5--r .5tr2i5- r-.r ! Jyfu .ri tii l-! ..r)L .-I9l 1r

! f., f+i r.fi .+L; jJt; .5f; .5--;Sf.r- ,t ,;S- ortj ,l.l .r.:lii.i bJifu c*; ..rstt;' ,-S!r lr l+i I rl.'
.+.lj*. lJ ,JJ'.t ..irt ,JlJ r. .Jrj ! c(-1:;l .irt 0Lr eu 6li oltj ;;a-r J +5{',!" ir.r* 01

c.Si-,-s ,-i- JrUi e)J
0100 Mov cx,03
O1O3 PUSH CX

0104 Mov AX,0201
0107 Mov 8X,0200
0r.0A Mov cx,000L
0100 Mov 0X,0000
0110 rNT 13

01r.2 PoP CX

01r.3 lNc r.r.8

011.5 CLC

0116 L00P 103

0118 NoP

;Count for loop
;Save count
;Request read one sector
;Input address
;Track and sector numbers

;Head and drive numbers

;Call interrupt service
;Restore count
;If no error, exit
;If error,
; try 3 times
;That's it

.lL-r e-13;;r r:-l ;(- -L;4
stl-o \ c^-; .:Li jP .5 c-(--r c{ .1

.rltt,.r"}t.;L r-, r;lsL-l rr,rai 4 '+t-
,'16 r1lx C!! ,i-U rt$ .rtJ-r ;t+t
(}2H 

el.j ;l .r,i .rrl.9 .;-j ;: e5 J[" .r:-l
o:[ii,l o.:lr 2y5l .i- ,l;ulr* 6,ly2lH'rjni

415,gly DEBUG 1.r L; r;5 
'r 

.SC
ttZ> iSS*.1 li .r5 .-/)J J crl11*r cr:rS

,Jlri.Ji:U orti:-l .A "*.!: Jr c5r.)
.str4 1.1 DS:200H ,l UF q (200H) ..r.! 0 \ T cl--r ;l.ul oll 41j12.:U;- +lr c-r$.s o.t-i l---d c.(-.r



rY \ INT f3H oi1s r/9.}t*r Blf
brr5,- Ft r lSH {itr jloSH 

eU-
t-;5* ,S:t -rr ! (O t I i aP L- ,::L 0'\ Y ) +EiL ,l .f l- q:l; ci- .r:*l O2H Ct' *ilt*. .r$-r ;"-l

6JK.:--.1 02H Cb -uL 12.y';br J -r5.-Stfrsr! fi t .:t{.diJl oru;.| 6,111 J--j4 or-i e-ri ,-#-
.r!.;* rJ-r:,re 4.ibl oJ-: .:-11 r5,r,_l,.2y5- rl.r,.;Al 2t 1Su. jz tt,rla 

C-,.r1 .:- .rl.l^n.i_ .+-L;

1: r:-1,.j1 .r5.i- .l S"f .i- lt & a-,lUat .<,- .r:lc.r-) ,-r.: .,1.U, ii DX J CX . BX . DS 6Lr.tLi
.+ttlF otlr..r, l.r .r$-r I +5Fln !;l1r .sl:J,r,;[AH

rIrLE 
iiSB#*.,Iffl, 

Read disk seccors via BIos

::li::_ _::
.DATA

CUR,ADR DVI O3O1H
ENDADR DW O4O1H
ENDCDE DB 00 ;End process indicator
READMSG DB lrrr Rea(l error r*rl
SECTIN DB 512 DUP(, ,) ,.InpuE area for secLor
SIDE DB OO

t -----
. CODE

AIOT{AIN PROC FAR
MOV AX,@dara ;Inicj.alize
MOV DS,AX
MOV ES,AX

A2OLOOP;
CALL Q1OSCRN
CAIJIJ Q2OCURS
CAI,L B1OADDR
MOV CX,CURADR
MOV DX, ENDADR
CMP CX, DX
JE A9O
CALL C1OREAD

JNZ A9O
CALI, D1ODISP
JMP A2OLOOP

490: MOV N(,4C00H
INT 21H

820:

CMP CL, lO
,JNE B9O
MOV CL,01
cMP SIDE,00
.JE B2O
INC CH

XOR SIDE. Ol
MOV CURADR,CX

890; RET
B1OADDR ENDP

;
Read disk sector:

C1OREAD PROC NEAR
MOV AH, O2H
MOV AL, Ol

MOV DH, SIDE
MOV DL, OO

; Beginning track- secr-or
;Ending track-secEor

; sellment,
; regisl.ers

,'Clear screen
;SeE cursor
;Calculat,e disk addregs

;At ending sect.or?
; yes, exiE
;Read disk record

i ho, exiE
;Display secEor
, Repeat

,' End process ing

MOV AX,0600H ,.RequesE scroll

CMP ENDCDE,oo ,.NormaL read?

A1OMAIN ENDP

i
Calculate nexE disk address:

B1OADDR PROC NEAR
MOv CX,CURADR ;Gec Erack/secEor

LEA BX.SECTIN ,.Address of buffer
MOV CX, CURADR ;Track/secuor

; PasE last. secE.or?
,r no, exit
iset. sector to I
,'Bypass if side 0

; Increme!rt. t.rack

;Change side

iRequesc read
,'Number of seccors

; Side
;Drive A

Itirl 13H

cs*.r '.9b.rts- uri\r; \9\r,.lNT t3H.f $\iu-\ \\-\ .JJ\ JL



,J'at n glt.|JJ+6.l5 ,r.t+ryt glJ g saJg .-UJf rYt

c90:

MOV ENDCDE,01 ;No,
CALIJ X1oERR r invall,d read

INC CITRADR i Increment, aector
RET

CIOREAD ENDP

D1ODISP PROC NEAR
MOV AH,40H rRequeat dlaplay

cMP N{,00
JZ C90

,.Normal read?
;Yeg, exit

;HandIe
,Length

DiEpl.ay Eector:

tEA DX,SECIIN ;Addreee of inpue
INT 21H
MOV Nl,10H ,Vlait for keyboard
INT 15H
RET

; ent.ry

D1ODISP ENDP
Clear gcreen:

Q1OSCRN PROC NEAR
MOV AX,0600H ,Request. scroll
MOV BI{,1EH ,Set attribute
MOv Cx,000O ;Full ecreen
MOV DX,184FI{
II,IT 10I{
RET

Q1OSCRN ENDP
; Set curgor:;-
Q2oCttRS PROC NEAR

MOV AH,02l{ iRequea! aet

MOV 8X,01
MOV CX,512

MOV Bt{,00
MOV DX,0000
INT 1OI{
RET

Q2OCTJRS ENDP

i curaor

Display diek error measage:

X1OERR PROC NEAR
MOV AH,40H
MOV 8X,01
MOV CX,18
LEA DX,READMSG
INT 21H
RET

X1OERR ENDP
END A1OMAIN

iRequeat display
; ltandle
,Lengt,h of meesage

6-.r \S\r)jS- gri\r $\1.lNT 13H l\ rr\h.\ t\-\ .7 $

bJJdr r,JtJt .J!t It{T 13H jl orlb.ll :tuU;
.5.95 qj, .15r, o:ti'..| ^liiL q c(--r ;l brjil clsly;. OP INT 13H jl \ q-Y u.ill .|t ! r.Ly

: srl J+? ,L.ol rrb rcb .r1[: rJrJ .1,-U .rJ-r !;tr .l[L" d
.r;;il .trl1; e,bra rf (.1) tr& J (.f) &,J., 6$ ,9,1V CURADR

= (.irb Y c;l.rr) Yx(l ,Sl; 6la) C lrJF- rlrr'ga .(.'l) r';;tu J (.T) krl 6$ ,1j1- BNDADR

. *l ktl J U; 1* t 3$ istf :j1 6\t:uS tdyel {.bJi t*tj c\ d,. .\A

:J-itis/ U:- ,rL-l.glrJllt .JJ:f- d,- clslr; 69 q-tj dlJ*,r ,:--! 0\Y .+F SECTIN

.r-lr-:, ttS- ;r'-;i A.rulJt jl.rn i r$lr.r. lj IJD10DISP J C1OREAD . B10ADDR A10MAIN

.+L.u. di-



rTr INT 13H .1Jg stt.Lt-r plri
-9.r

s-f- ds:.r*1 10 o.;lJ o" )-fu ,-;tJ.tr: q-l-" :-& t Sl; ,ip lr c(.r, u"tsl p B10ADDR

F i.h oJL.) ,-- ,J,-lj!16' lJ Jlj .Jl--:,-"tlr, . .r-!L.i- i}, ft .SC f:!.ij 01 Lt lJ

6-eL e.f (.:11: i-b .st.l3a) .t.lfra 1l5bc.(--: glt b 4*)l:; ;-t .0 r, I ;l lr 1 q 0 )l tSrl
.r-lr.f 6lt -*.2:1j;K- 1

Jlj SECTIN 1: (r.r.: -*-;6 \ Ji l*i ,:-l i.,S- 45) .ril3;nA yl.;: ;l b 6-i) rF- 4 C10READ

..t-9l"f r.:- q1.tlr; .rqL" 4 + lt t& ollJ .9 r.r.:.r,

3 r:-l JLi oriz jTab . CR 632 J .ri-t i .rlrur .,i-L; ! gtl+ o.t-: oJUIJ+ JJ:(- .r!y- D1ODISP

.r;LLL ul:l jl J+ 1., {5.i- b I r-l.r b::- plS 6,111 )ly
e& ru.tg"Jb.i, ! cJ.K- gt",:tJ aSll ;\tz'a.r5lr-l DEBUG .:*'! o"[y i,,,-l 45+f s*
! (-t+*r tr \t J,ar).{5f.iJi:;.<-.);l FAT c..^rJ, Lr lr ir!! I pF Ubt;<- ,6ttJ.:$-r,gly..t;5

.'s.5 uttt bSECTIN .;r elJ ,Jhr-r.r.r FAT J J:5Lel ! ,."by (GO) G .sl;r'l

b "*ryU /-rG, ; S.l + qli s^:;Li Jrl* q l.t tg:sts r+t! tr ASCII ,glr;Sl.rl5 lt;,r. L--.! uLrl

.rL-r;* qlirr",_).t-,4t ! (.+*,r; b \0-t 
"$f 

u[;).rArs. oi-Loi..ruts, J*TDEBUG  sr]rjLr

,1*;"'6t-r;yf- ;:i : ;.tl*)i :y1tlt(.| y.1l50, J #lid J -,Jl{i ,JL.!U 'r* - $ ,g't-t,\ l& -p

U-flq 1,,-*,51: 6l-o.,:.-)15.2r ! b.:1j51r,-l ,.r5,r, ,t--l ! J,ti c<,- INT ,H ;r?.,}.,.l-1*O
tt 

;f,-U *5-r;U +*b rlLtl INT 13H jl +lj"l #, .,rl C'Sli 4:..rl.t; J|.,"tl c(--.:1s ,5* a5,:jL,r,
."ry-L;,r,lr;-: drnJlySc^:.*i -f 6l-t,\FAT 6ta.s.9.1-e +liC,- ft,xtt4 '*t lh

INT l3H .(-,,-: ciLto.,(,
.l:Su.' ;tai l) ,j}l INT 13H .(--: ,5Lrr- Jt' tJ i

torrg- o+i"tJ 2lt1 rj62 jlO4ff gtt
.rr:,r,.th;l !CRC(\) rttt4. l'tSc.-/)J.\rf o$l;;$ll".r ,6a,,V6Lrzy5-.r$*c;,.1

.r.{ "t-U\ b CRC #t J"cV.i .l .r:S.f r-t- cL--r }-#, u.-tg JJ"K- 6,- 1: .rl.l-r &- .+,
o-l* .rrf- rrslr> ,5ly 04H 

Cb 
jl \+lis. .r,1..lr5 rJi:; L; +5,r,1^c.ry eV I .-r--1.1tut l& i

;Jar +*l+ J"L: .ra4. .t +5.q.5 c1y .JLLJ o:Liil oJ-! o-6i! rirli, ! ,li ..-18, : ,*.|..oL :.r-,

gb ;,-l .11 glj.t L*i . LjL .1> uzJf o.:l: L 1$- 1: c..11 y-:Li, ,l-.f .ilr" ,/)JU c.*t .;*!; j"rL
.:;ls lt : ri')l>a 6ly.6 ;-:* dt j a- Jl ..r5':lc-l ,.r:r Ff )lf ll rlt4 "l'l dlJ (03H 

Ct') ,jij jl &.t

rJ-or,rr gta-l .r; a.:-l; o:l: ;l U*e .re,i'** c,t*L.e ilrq Ll ..u-l.; dJlifrt 02H gb -r::L tt L.:r.y*

.,,L^J9:<- o.2l--.! AL ss I 8,J p. \ JA f;,1 dJ, o!L.t .(,. .c :: ES:BX Jr ,JrJri {,JiJ C .ili:-l
,: :,. [t; )st .t--J.r.l dJlJ.{<t DX J CX . BX . DS .lL-y*. .sl.rr5.r,.rL 11 l:*lo.r-.i o.:l: ,a1a.5 

'Ut, 
"S

.q{.'lF r1 .r$-.' J +SFJit Lr11, t, ylr.rlr,AH p t>-*).2 .r5,51 c.-J;L -r,Ji p*t g:!:;

bJlj st-S c*-r: lSrI dil jlobH gtt
;,-l .:.;l: jt* ..r-i az"lr- .1r;S- ,-))ltt, s c.sr.l. cl:rS,:.i t grb .rrt">{!t y, Fi/ ,lslj+ .rt t-c

l- cyclical redundency check



g..A.t dl.t3r1d.E sJ'ldl Ot{i f G#tgJ .-g.1'1 rYf

A & 61117 H gL'.,11 ..rl.L-c ,Sl-ft\ )l J+ S"r c-,i -ih; o.llslY ;l ,6,* ,a b t^dlt cl+.e
: r;5"rr: r[;." ! Lac,Li yl cS--: r,1r,5.-l qgly ..r{orl;t..| rL ulJ U f.,f.'" ,gt 118H gb 3 c^l--:

.+.j elt Lr135-:l-t; AL

.(rri.r )lli ;r,- [ :l.u) ltlt !.rd1r. .J1*., CH

(cJ--: .JlJ 1 ! 0) -irt /u orl *,r DH

(;Ytr tr 80H) .:;- y-!r t- (A = 0) gK-.: 6lr, yl.1r a;Li DL

,-*(-,r^ el-n,.Be,JUl Jlt "i.,gh Lo r-ti r,1ri.;l ,Jf 4.+, +J,:*il :.;3 r..,,ri ES:BX

: 45.rjL TlIIlSlB Jfu c .riLt Y ,Jrl.r-r 4 +tr .Jtj 4 6j1 c-S--r

6l;lgJt-ozLj=T.c4ti
-;p/raolLj=H \

11;5-o1t-".!=S Y

('1029 = 03}IJ5l2 = (DH ,256 = 01H.128 = 00H)rjfuJActtag,-q= I f
03000102 S\r1l.rag.ts'st)sl,.r;Sc-rrtttj*fu-r"r.r,'*LO\Y-;o $rf .sljl-i ft,Stu6)"
f* V ,)-; ,'-,J .rLt^r y.ls.r;l: r;1-e o.!l^1i! ,-& * rSl-t tS>sss 4 Ai;r o-i 45 rr":L.,, .r'rll-,

.$tf u" 1!AlI 2: \,>*^-e j .r5l (.r-lr ir-L fl) S.r 6. J (r"iL ,tr- f t) tsc

jr-l-;s.(*,-s .rbr-b\ 6sJ an 
^6r -rlosH 6b

B DL 1: ! 3--!s o1[-"!.1ri.11 o:l,i.l-l ,5lr-..t;l>f4.rlr y-b, &"-r r-{ t grb r,,lr>l!l ,,,;. 6b;-l
)L.l-t fi 1"6 ,t-y.rl*Le .1,- .r*r: tll (c.;- c(--s gt-rr ;)! li 80H J c.<!.r .JlJ B = 1 1 A= 0)

'st$u^
(1.44M=04H .7?-0K=03H .1.2M=02H .360K=01H),:K--: g BL

6t; I 2$.1L! ,,;::r CH

luls- olL-i ^y-t!! c-rY =V- ? cay;t.1LJ r,-r:.:.1 =0-.,J1^c* CL

J-s o.;lo--i i/-_$i DH

.rlo.r-:;f-a; j-rS + +59.b.y.f::l.t-' DL

lrf rf-; J, .ri-! \ \ .:5---r -r-!, 6lrfb! J;.h .i- jl d..<- ..i**il ,..;.ri.c5--: 6ly ES:DI

u0 \ Y = 02H .Y02 = 01H u'\ Yl = 00H) ll:r; tt :#- ,-n rSl^-..1+ f rlil :.lui*-a Jie
..r-nr,rr l.r 6li -*,SlotF Y .' il (\ "Yf = 03H

.r-L-,St r(r:-l olio;ubJ;LDI 1:r:*il)r;50:1-c,:-l DEBUGTI DES:.: il tlL/jl .r*l.l"f

#:r r':l! r* &1* 1r 1r5.r" J! rlt t* *to 911 )a p-,J ..rtL, .r150.:[i.:-l y-rti,

.slsfu.;LAfI 1.: b o--_l .r5; "t:5.,,

,1Lrd) ,l$,atn nii-r jlogH 6b
61L DL .$:../ jl+l .c.-- .(-.:, J-l.ra o& I , r,5,r, 6.,1lllol.,1 b jJrr..t5.;!.1 ! gt- J,l BIOS

& "qx(r.jt* .'l+. f t) tsc *- tr ,F f,r* (r-t ,i- f t1 c,tJ^r .r;[,r, ( ;+ t- 80H) .,;xl.rr o2t--!

. '.''. ^,rL;y BIOS J46H 341H 6Lr+ii.1 .t;ltf u.;!AH;: ! c,*;.1 I -rS.f .i- !

l



rYA INT 13H C,.rrs ?Q',tt*r Gtf
a:iL- ar."; )tS- rptr Ollf :l5fl d!-e jIOAH gtt

45(ECC) c-l l.L; U*a: S.i- ,SLt gr! Y .-l\ o:b c..L 0\Y J,U c;- .(-rr ,gj1 2.r:S- g\
6ly io:|.: jl ,r-:+ .slr*.'1 l, J"l5J,5- ,.rq 4 ;j* $ljsn Cb O,-l .r.}L.,, orl.: gr..a; jl}- u-2r;6,1y

: "r5,S.'t.rf.,li tt .rli .rrl eorl: rsj y! 
"f,- l.r:tr;

(y.!: .i. ,g1l.ti. b y5tr-) Lrly(- rl.r,,; AL

6:.l.l.l -rt! 6t 1 c;-S- :.:-ii..,,.;ri FS:BX

d$ /;.r.!".1L* CH

tI!*rJr+-r)lrc-rY =V-t dlA,:* .;gS-.:tr U--#+.=0- o.Sbc{t CL

-irt / rn ,r" DH

(;itr !80H) yl.1r o.;Li DL

f,J -tJ[ -i* &l-ro 1r cr[Lr .sl:fu^jq b ntit- Jlir:l ,gttlr:fu rlr-'AL.rr .ii.r. .rtJ"r ci-

'sltfC.lLAH 1s l: +o.l.rJt r!f.f t t" l, -|i: f-,.x.r-iL; * &s.y.,.1r 1.t;S,r, dL, lJ,rli:

aiiL_ ar."; ,-&jlq o:.i,r:l5H eiij jIOBH gti
..t-i!.-r @CC .r5J.U) c(-_: 6, J J,tlis, ls.t* t{.t 4(;l 1-.c--l OAH Cb 

a,Li gb;-l

.(*,-s -r.r4* 'i* rl5fl lli3 jIOCH 
e.U

!,510.:1.: G,6 
Ll .Jits.. C, .r'l; (,Jlt) JrL- t1st Jlt e*- cl--: 6:: Fi I d.t;tnt re 6L'y.l

.+f,S.,t.rfi! tr tr.:ti .r.t.r.LL, u+ra 611S; $:r

,5t; I p\-o,Lj.1l +-,'i! c^,.r y = V - , '' -.r;:J* :,: :l
*irJ, / .u..,rlJ DH

(;)lr U- 80H) y-!s DL

"fi lJ.rUj g-.J,? r-f!.*-L; n(itr, .tt s:8,,-/ f. l) ,rtA f-,Jf 't.iL * &:y' 2r.r$-.e;,-l
.$:fa;[A]I 2r e.:4;,J SL<,- J rifs,

.(*,_s ?-r[;i.,qb;:l5H 6t )loDH gb
r, L (rilr t- 80H) y-l.s; .:1)u. r3rtu c.;r .(-r, q Li;. ,*i p u.:-l (X)H 

Cb Ct-L c.,u-r ;r,-l

lt Jk '1.-,t 
-r-tl rS- f f .Se f.ib'0 Jxlin 1: ! i,*1 l;-tuttt dPt g;.ej! ..r$-.c ..44: zlri DL

.sltfu' lLAII 1s +): r5.4 rjl+ 
";* 

ft j tSg .,ta

,-&jl* o$r :l3tr *i!3 jloFn gb
.j ta-j)ua c(-: .9j; ! o:1.: jl o:b ,;i.l+ O\ Y !.l;-.i L;i ^*i p..c.*l OBH 

CL- cLl,. ol*L.c ;-l
Jr-isd !ECC,glau-[

.c4,..(,*,-s s.r2.. ,*hu: I ltl ,y-!r dsJrort i eJJ: l5tl *ri-9 jl tOH gli
);S 

"ae":J 
:l{tl 2 jal2s o1i"ti:l5H . ROM ua+.i.; : l2H

,jttf ut*..1,..:.y6Lrr-.b.r,JBIOS 611 u'..L.rb)U"l ;r.r.rrr;t 1"t tr,l-tr!f$iCljilil



C.t 't Ctt.rt$d.g slfsl Ot{i ! s..dt .-U.11 fl1
.ll4:.t::5.,.d,. lt,_b'1'tlJ*q *flL-rlscr.Ptt,,J;lgl,"u-:t,r:-.rfl crl*L.ey-t Ji:.rs.rr

.:altfu';LAII .1r *s

"-\s 7t gJ,l3,H 
^;Bt 

jl l5H gLr

0 = A) +.r:tll l1 y-!.:o;L.i DL 1: .,-r!l orl;'''l,Jll .xltf u.;1. yll:c(-.r .i. q Crb ;Le>tllcb yt
,.rul:.5.r,.1! AH ss lt J) 6b.r5;t,K,- r.* .rtJ-." ci- (c;- &--r ,gl; jlLr t 80H ,.:K--.r 6ltt *-Pl

,>-+ t-V.(*1, / .5s!" 00H

,:*l o:fi .r- il c5*1r.xl, y-l.lr c.(---r 01H

.*"lrrr5r* l1 c.(--: J.1- j-bi ,:5--.: OZH

, tt;r &-.:3r-1.2: 03H

.r!Le .c-l 1.'lss 6J.t c(1.r 6to.1yil :1.r,,; 1r.a" ,g.iL CX:DX t'J? .AH y u.31L.Y JS,Sl-q

.sltrl4.lLAH 1:11l-b 611.153 S"'..i- L- S.r *.\'b gx

cK*ll &*'t-r 16;: lSfI r;J-r jl 16H 6b
.(r** -F b 15H Cb) tSg ,s-Lr..u5 e- $1.1,..r 5 r*5 *5 

"lt+.-- 
6111 tl eK-.1: J#ilr Cb ,rl

ssl.s J-s.5to.r5;l ,,*..rt l-r.";5.S.rtrf.;t (.r.".,rA = 0) 
-r-1.r, 

o2lJ L \DL,oa-J-,- y-l 1l orl.r:-,1 ,gly

:.sbr5,r" ;L AFI

(0 = JE p3J) + c5-1: 6tt c9-r* 6p 00H

(1 = ,rjti; 1qJ)r.i:-L;.&rrtt! 01H

(1 = ,rtn fl-,1) r:*t ":iti J*,J ci--: 06H

(1 = ,l;: g-,rl) .-+ o:Li c51, -1-l2t 80H

,,;u :-**)11<, 06H d*lL 2: .1i5.," t*!:; t, c".,.,;; f-,J 6la;l lril-rUi 80H J 01H c.i:"JJ .t:i

.Jrtr, F,,.-t" 
lt.)* le'x.;+1.^l f "u!.f

t:K*,-s Lt &: lSfI a.i!i jl l7H gb
o:Ui,l c(--r r.rs.f ,:-r.i 6t ,05H Ct'ti lJ 17H g['y.l ..tS,r. fi]l; lJ c&r y y.!: ,-"5; rrl*Lr ;,1

:;[,t-.tl^c-fu1r ..r+, tlt&.1r l2 cJ-.: [rr ; DL .r, tl r-!: olLJ rgr*:Jr- yl 1l c:l;..,1 ,JlJ .+5
360K,y-l;: 11 360K cl-.: 01Il

l.2M y-l2t 1r 360K c.-(-1r 02}I

1.2M y.!r 1.:1.2M c^(-.: 03H

720K s-\t y720K ci--: 04H

1.44lvl y-l2r 1r 1.44M r:Kd-) 05H

.i- IJ,JL f-.J-f r.iti :* &uo .t: I S./ -*-1, -V f-,J $L P &1*.1:.:[.-c y.l

.st:f7j! ! c,+rAH .s: t S./

ut Olt,rL-le 7s p*bs: lsfl .itl jl 18H gl;
:+f ,Jtt.tfJ! ! .t-r.rl..i J,l r,l4-lJ Lt f,J."'* tJl; ..r;50:t;r-,1 05H 

CU- dlal jl .trB\ ou-r y-l ;l

)



YYV INT 13H gr1s ?tq,Il-r gt$
(q., .*! e1 A) b,5!; :l.r-- CH

(0 - . 6lnc.*) Slt -e,Sl'"2ifu,(V-t ![t.4 Y) l-o,5!:l.u CL

(o,4.sA=0)-r_1, DL

! 08H Ctr) .sl:f u" -itr -r! \ \ c.i-1.: r!! Jl.q 4 ,.t J..,Ut .i. BS:DI f 2,.;*.,t/-r ,.(,

s t:Sg,5. lJ -ta f-,-t u:lj-rg- ,Sl:f y.5J::Su" *.1) Ja f-,,1 Ji*!U rn fl o[".c y_l .( r*'.*

.sl.rr5.r, ;L,\Ii 1: lr, c-----_l

.(*,-r .5b.u grJ-U i;t t lStI 
^i!-r 

jl l gff 
C{b

1,-,.;4 
ti[ J.i- Jt .:t1-.' ;,-l .r1b jLr (c,-- c(-.r ,9111 ;]t t- 80H) DL 1: y!.: ozLj + .:,["r ;,t

.l,;,l:Ju"lLAH 1.: lt +;3 t $e -<- 1., ,E f-,J rjLi ri- f I J J,lJ..r. )iLo \ u,!a,

u{5.}153
.t)L,-/ f^l1r tt t^tF- J L"dlj q d:-- "rl+-, 

BIOS ;t 13H irL.i d-ctJ o

grtl t; Lrt-6 .r:r5; n5rJ" ! rt.rrs+51.l, .f U gk:l -rt,Lr ,.1t5r.r; ;rL,.l, e-t;61lKi: (13FI) djJ a/-l o
.)j'*,,.-

.ro-.,r, ;ta;l ,ijl:y jl oa;^, ,lV) s: b or"i r.Lji 6l-ro:l: 3.-l.l ,-t t-tt.jJi<- urd-:.; sl& a
..t.1; ,.".1-rr INT 13H c(-_.: .r$-.e r" jl &.t 11 c.g,jax c4q {! *[rr 4 a

tr.rlrf"
4.!*A21H+ij;jl o:l;t..| Ai,*,,dfc"--r-1 BIOS;l 13IIo.rt...ir.ci_9.p| o:t,;i*.| oJa.o2r)3: .\1-\

tt_Fe *oj
f.l.L; o:h:-l 13H 4dJ ;l .l-[ ,--r;ub I 4 ,b-lr- as c-; .\ l-y

s*- t 00il ..r5(',) f:rj." jlr .r5l+St: (-All) .r.;l:r5,r, jt, c^!,-j JS di 13I-I *i.l Cl.l, s"i";l .\ q-y

fc---13 ,r- r04H 
"S(d f*-

.k q J t--; t_*.sJUr L<,- +! c-& f.:*g 13H 4.UJ L.y ;S;l S.t- .rrr r.;tsh-l J|JJ .\ q-f
fro" gl+l+li

.:;-,.l.:; c-(-r.:JFt'+-L; rl jr:r-.r .11-0

rs 13H ^iis ,stt Gtt',,u.r4ro:r.a:-rr ,itu r, ";:*"ffiirl#il";; .],-i
.JUIJ+ ! y5* o,- b .r.lL

..8-:1.:l3Vso,--;- *lt,-5-;dljr.rrALy.l.rr3rrS.:liil DAT,\OUf rJilL.r-1.ri;t .\1-l
i:y; ..r:l 6111 .*(-1: crr.1a Jb jl .r--* tt t* 4 t' +.L: J-t13t{ niis 6lt. ,il-tj;-,: ,t".-1,

..r-: c^Lit* .l*--) L<,. c<ls u#.y,JlJ ./)t .r*l-.;,.f crKl ,t o,-A ,F.., ,, 55tl]il .t,-,
.J.rk ..r,.1-r: l.r

.rAr- f+-:r'lr;:;r.r[-r b J.iLi .t5.r,bF":.\l-A ,_,*rl, t;.\1-\.



trCrt\
Oc.fyta..hLrg

urir
JLrl ;t ,rJ:l.r,u .ry .rrlr; orL aijl:; 4 ,Jr-S r,,ta .c(--r ,rr!:-t .t ,i.l 1-.i-, Lt +-,.ti" .rr

Vtt.sye gl:.1 BIOS C 6L-INT 17H ,r-.b )l !.DOS C,rfo INT 21H ,,--h )l rf sll: rlri

rb Jtuljf+f rSh,6h .r-t .r" Ja; ,gl.r-l dr fi2 .Tab ,b ua*f '^^;-a tL';e.J.U -6q + eV
lt &q;l ,lLll ;Xr +lr ot^i-" ,S--1.: Tab L- r-,j..r.i- tr d.r': J,-Jt b r: !:rt .J,-J1 '-i,.a '.' 6is
c[-L..r,-L; {: L nril$ ,-la ,!.r.t L-,.r:1 J;i.:- r ,*,-&,q;l JLll .r->t" +tr;r -sJ;by .-r5,5.2r

;.;- L bubra .Jqf., rt+,-f )l1i br-,.;a,J<5 -ltDJ )l 6. s.-u,.'rr ;r:Xri:r"f:fi
'.:-totf,13

.{L;.r jr .&,) ! tls,.sl.rr ls:i ^iit ott-r J.ai yt
INT 17H glr;

Flrt5.Jl" 00H

061, ,r, JlJ.i, 01H

INT 21H 6ty
lrF!15?l?40H

FtrtS,JqosH

,K,Q.62, \>*r AiJ v2[l

DECIMAL HEX FUNCTION

Horizontal Tab

Line Feed (advance one line)

Form Feed (advance to next page)

Caniage Return (return to left

09 09H

10 OAH

12 ocH
13 ODH

&,V JF e*.rbifbK
: silr.r fi 7-*.S.r J;JtlPC .16;L .JL,.(1t".rr ! Vh .r$--c rf rllsh-t .5t45t15

.$lo$ dtu Jli:. cr-{ l .rj.lb \ aa.*r;0,1 dJJs..rl5.;t -{tt 631 Ln ,Sl1lS y-l (:.r.rcl .r+ Flrts
.*5vh lr JU,-stt FtrK;t .5lc.i2 .r;l;,r. J- .r,l,JlJ.,(h obl.r; ;.u t * tb +



rYq OrrS yt+,,lrt-t

o:tlilyly 3.: 6lri Clt,Jlp b ,f..r* j: j (0AH) b ,f-r jl .lt 4 tSst rh 6la.bi- ;z"-9,s
..l5

ollrl .-r:(,r. rs a-ia.fY{r ,Stlr lt g} o*r -6t< irr-Si":, e-rA 
irtS4JJl yL:s .ei t ,Jz,-r;i

..r5; s.tJ.lt a;. S.,-gh;l .rl5r.r trJ+ gtr<p -&4 t f.:;l>n.r:-l g.l o.:jL. n*i'.o &- o)-i
.;'A-;,.',A ,g,t*. a^La g!1r -r, .+^,i'.a jLJl ,l .r- .r-!! r.tl.: ,ul:l A-,ie 6.- ir,i\ lJ lJ t/t? l-J -8, f t

bie,4 LjL; ,Stt- ar cl.!:,.r t':".1 {tl-i lt t},1 ?q 6 }tV rlrr; r6Ji ^^La J;.5 6la
.J-r.r1lrir.i-L-r"-t Lr.n,!Ja;0;L:,-fi-JJ;5 Lal (OCH) a2i4 Lra,.*.f,-(ldOO;{:,)

;ra ,S ,,L- ,;i S t; e.e[ L' r,rlr JL)l l-.Le.r4J^r ! E .*-r iU uU; &- .Vh tJl+tl .r,

.tSu^;l..,;iy;tr;i^^;',.ttrrSl"r-.lral .gla:l I h-*-g;l o:$'...1 .rr-5V8.''*.1 ,KiE-pt r,
F tq r:.- r) t, &q r,1FrJ,.$ Line Feed ci- t .(ODH) J-# -;5l$ c-t .Fr 1 .::f;t

;_rg.:;L-! ui-L; o^La y CR J rJS4*;^, 1s <Return> L- <Enter> Ffls.r-l x5,/ fi"Ut

,5t-";5t115..t5r, VE .- .:.-".qiL tt Ur t HEADING pb L o:l: l.3b rt;stlKYV J-j Jti"
.r.rr dJ+ !-t0.r.r- q -&q t-n,-. 'yr,HEADING i,r jl,r-{.r-Ua(0A}I):(0DH)

HEADINC DB 'Mounting Outfiting Crop', 00H, OAH

; tf:rS-rL.:-13;;.:
; c-l f L 6)to+ orK:-t

;;5l1l5YV o.:L-ri
: -1- *1, -,.ri- VJ

; dit er-s-t- Glflt
r!rF.f Vbd";bF!t5rl.t,;AX y1.6u^sit-, lt,-&f'trl .S..rVht:*rl-r.:!L-e.f-.
,r,K*).t t (rr.rJ ,rrl*-r).0 ,gllo; ISAX;: t SC,4lJ,rta f-,.x.!.rb .rl*l.! 4 sbfg
.t,irl c,,$--e a-,'b .:{- J l5d Ja;. ! l-r':l: (0AH t- Ctrl+Z).1*U ,Stf-t ,.-}-o .-ul.rrfr,;tr ( t*1.;

"Write Fault Error Writing Dadce PRN"

"Abort Rety Ignore Fail'r

"Printer out of paper error writing derdce PRN" I J..l.:,rr lQ f.+- .,-i.-l oJ.i g.t ! c-.-* VIA itl (Y

oLt1uc t aaE e,.i-:tr"a*.rl-iVta: tuU.y

;[-i uby .$r"/ d.!Lj JiJ,.z, aa)..a 6,i.s rt t+i.l ql-"r iil 45 4^i, ;l 1., .r,Ll l-Y .[5*i .-by

*.xisl3,-o4.S.rL'slVb e^ieg.-ris(-',JL.,l -&V+l)u.]-,lubyr,-l ;5J,:-l rL:",litf"-l
: r-:lr.f il )S- q oJ-! rzlj ,lll s JeV.,Jl;i 4 .,iJU,

: +f,g-'trf.rtr tt LoF J,l.40H
40H cb AH

04,-1,-u ,r,K;-, BX

'. ty',t riq g!"l,.* a5,rJl 3r

l $.:,rr fQ e-.,- .c^-* ,./.1.r -4ta tt

t ;SlrttVh t2ltl t82jl4oH eb
6l-; L clsr5 9h ,Stt .g-rj.: o.:l;r,l cijl:J .l ",l,-* 

,^Lo 6,2l'5:-> J2-i 2t J,U .r<r-) jl .rjS b

iTlq 6tr;5!Lf :l.t-' CX

:uf VlA.t-L af ,r,-Lrorl: r..;.:i DX

tou o",no"
MOV BX04

MOV CX27

LEA DXHEADING

INT 2IIl



e.L3 dllJtifU s{-rl Oqi, slrt.-Ut
List of Enploycc Namca
Page 01
Annie Hdl
Fanny Hill
Danny Rocc

Ji:S ,r^;- cSt+;l q ,.1.!t-.r jl .t- ; r1l-J.r. ! ."t-: Vl,t L; g ,r-E,

: Stj a* rLal ,5trJ1.1.1 .JrS,r. Jri:l ,5.t* te,i-,a gYtr q l; Vb
,;\ t2,,i' 1t,'a t 8t r,r r_,, 

Itl. [:iTtH;,]tffJ 
.

YY.

TITLE

NN,TEPAR
MN(NI,EN
NNIEIJEN
NAI,'EFLD

r{BADc
PAGECTR

FFEED
IJFEED
I,INECTR
PROMPT

A2OPRI|NM (ExE) AccePg entered narnea and print
.MODAL SI'lAl,L
.STACK 64
.DATA
ITABEIJ BYTE ;Kcyboard parametcr I'iat:
DB 20 ; maximum lcngth of neme

DB ? i actual length entercd
OS 'ZO OUp(, ') i name GnEered

;[eading line:
DB 'ti€E of EmPloYee Namea Page
DB '01|, oDl{, 0AlI, 0AIl

DB OCH
DB ODH, ON{
DB 01
DB 'Nane? |

;Form feed
;CR, line feed

A1orihlN

A2OI,OOP:

A30:

AlOMAIN

. CODE
PROC FAR
MOV |X,OdataMOV DS,AX
MOV ES,N(
CAIJIJ QlOCLR
CAII, D1OPAGE

MOV DX,0000
CALIJ Q2OCORS
CAIJIJ B10INPT
CAIJI' QIOCI,R
Cl.lP NN{EIJEN,0O
JE A3O
CALL C1OPRINT
JMP A2OTOOP
MOV CX,01
LE,A DX, FFEED
CAIJTJ Pl0OIIf
MOV N(,4C00H
rtn 21H
ENDP

Accept input of name:

NEAR
AI{,40I1
8X,01
cx,05
DX, PROMPT
2lH
AH, OAII
DX,NAT.EPAR
2LH

PrcparG for prinEing:

NEAR
LINECrR,60
c20
DlOPAGE

; tnitlallze
i aegmcnB
; reglstera
;Clear acreen
;Page heading

isct cursor to 00,00

,'AccepB input of namc

,Name cnEered?
; no, exit
i year prepare Printing
;End of proceesing:
i one characEer
; for form feed,
; exit

,Requeat disPIaY

; 5 charactcra,
, PromPg ne3aagc

,Reguesc keyboard
; input

B1OINPT PROC
MOV
MOV
MOV
tEA
Il{r
MOV
IJEA
IIilT
RET

B1OINPT ENDP

i
C1OPRI}fiI PROC

CMP
itB
CAIJL

;End of pagc?
i nor bypaaa
i Yeat Plint heading

U-$:c r ulr {5'- i\ tl?. *r,\ \. - \ -n\ $J



rrt Orj VQ' tjrt-r

c20:

cl0PRItn

i
DlOPAGE

D30:

D90:
DlOPAGE

i
P100ut

PlOOIIT

i
QlOCLR

010cl,R

t
Q20g1ns

Q20C(nS

MOV
MOV
I,EA
CAIJIJ
MOV
I,EA
CAIN
INC
RET
ENDP

PROC
CMP
irE
MOV
LE,A
CAI,IJ
MOV

MOV
LE,A
CALL
INC
CMP
i'NE
MOV
INC
RET
ENDP

PROC
MOV
MOV
Mr
RET
ENDP

PROE
MOV
MOV
MOV
MOV
INT
RET
EIIDP

PROC
MOV
MOV
INT
RET
ENDP
E![D

::::-T:::::_:::::::'
NE.AR
WOFD PTA. PAGECTR,3130H rFirsE page?
D30 i yes, bypaes

eH,00
CL, NAIiIEL,EN
DX,NA!,ISFI,D
P10our
cx,02
DX,I,FEED
P100tn
LINECXR

cx, 01
DX, FFEED
Pl00ur
IJINECTR,03

cx,37
DX, HEADG
P100uT
PAGECrR+1
PAGECIR+I, 3AI{
D90
PAGECIR+1,30H
PAGEqTR

Print rouE,ine:

NEAR
AI{, 4 OH
BX, 04
2L,l

Clear gcreen:

NEAR
A:(,0600r{
BH,6OH
cx,0000
DX,184FI{
10H

Set cureor row/col:

NE,AR
AlI,02H
BH, OO

10H

AlOMAIN

;se! no. of charact.ers
rset address of name
;PrinE name
;RegueBt CR,
,. line feed

;Add to line count

I tto,
; form feed,
,. reset line count

;LengEh heading, page
;Address of hdading

;Add to page count
;Page no. * hex 3A?
i nor bl4pase
i Yes, seE to ASCII

;CX and DX set on enEry
rRequest print,
;HandLe

,.Request scrolI
,.AcEribute
,. From 00, 00
i Eo 24,79

,DX 3cE on entry
,Request Eet curaor
iPage number 0

U.$:o r rr.ir'r .9.- i\;'!.". -r,\ l. - t V .F

.r5l J)AllJ.lJ{^i, )l CE Jt-t,6lr: B10INPT o

J-* eQ ;-bi J*) S.r Vlal.r pU..rtn;"r F lrMl0PAGE (h;?) uJ.a rgla::trr: C1OPRINT o

.(r:*.1 .tJSair g,t121 6,1-r.;J2q .-J 1: .rril1
o;l-i r, .l SC P \ L; o.;lj ..r5r. VIA tr cltf- ,trd ..;A ,5t-. taie 4 q : D10PAGE o

..lvljtlg..^iJ



,r,a-t.l g;LlJJ*+.lS sJaol OtJi J s*di .-li; rrY
,5.,l J- L .7Q .:-t9, t oS u"3-.o g*j1 : PIOOUT O

1.: .D10PAGE ,ttL:- ,a-*.UJ.,.d J,-r> 4^.c€ I Jl:fi ?qtJlJ- c{ r5*-l fj'i .1.-l U-r tt
.c-l PAGECTR o*J-ll Jl.r-i: .,--l o>-slKu- )t-S l) ,^;-e.Jr-F -t"i! . \ ,J:L PAGECTR 6 siua
lJ PAGECTR Jls.t .S,g !y t, 3031H . ASCII )-I' 4 6r:-l or"! d-r; DB '0' c,rr,=, PAGECTR

+5:1,r,303r\.13.:i3,:-l 3039 .:lr-' -Sll- .r-*e ;i }t ,}OZZ ,3(BZ +=;g r *5+lil"r.r-13 cl,-

c* c."-L a1 lJ .K,- t tSg 
f.iJ."'* 

30H +, l'1 3AH .-'*.lt .t+i-t 2; o j)ua Vb (:) ,S-- 1 tt-." 4 .rJro C

ole:'.1 .er)l.i- .srl.tKrl_t ..r-: rrlr; 10 ,r-orr: J[i" [- 3130H t 
"li+'303AH "r-lrl+ 

,+lll.r .*
. rll: ttl3;-c -it J+ ft cK* "r- a,iv dr:S.-r:t--l ! rr[y,tl +l lb 4 ?E (;t q oj) jl tr; u;ta

, tg,-.r+cJ:.ra,g;K:rt-9Ascn,Jb.l*ti 6-54: tuUy

6&J.rJ- F!t5'gi. a.-yr )p- ,,trr:-l or.i lrrl 
-t'.r"-.1 

oJ:-or .j:ld .i- L-3r,'),:. S,nO Jllt 6.
Yf .'\ I oA ,JSIK" ..r: r5-r.rJ:.r+ 6LaC.5" .A-ltl,: .Slr.f rA ..; e*! .hl; ,Sr+ tlli o tl- 6b[ t (09)

f*(, \t 1: \0 b,'f rr* 6t^,+JJreJ -\r5rr"C.<"A1rV ti. ,a6l-",-1y.iJ"l-.a i/-lJq .*L.O;i ltt
45 DOS C J.k" PRINT .|:" -lrr, &-."-6e oJ,-:lj ! rj-LrJ.r-rt ,JL^F!IS1^.4q rldrl*.1L1 .s1b

,6L/ JL-rl j(Q + S\ eltts r";--! (-t *t g;. 6l-o.-Ly Jb) S*".:1-a !ASCII ,Jt^"!U

.rar.,, d&,; d"r+ I rll5, 
^t 

lJ Jl; 6Lrlq .+.Ly .r.lL Tab FlJtS.{ f | .S et-,
,-[5-: e,t:- o-Ly ..r,-L; \i q b .Ji.r[-;* 3 .15:213 1.,1 

JF-li ,-(,- gL b rrlj-,r" ptS.rl Y.-Y ,-[ii a."[y

3-6-G Jt- .-st- l. &q 6t 1 ! Tab a;t"c5. .4! *[-,r ;KJ ro:,r" 
"rt-L; 

lr Lor.r-Ft 4t rjLs" \ V-f
.r-lr.r" ,5.qTab c*^l," #rJ .;lt 3 Y \ j 1 ,\ .:a^iy ./q ,J! Tab 6beS" ;l JL:, u rj.rr ..t*L:

27 9 1 :,-eth Vl+ +y
00010101 00001001 00000001 : LJ:JJJj cijJl
00010000 00001000 00000000 : c,-1.,1 c.* .41 Y cl:rSdli
00011000 00010000 00001000 :,r L g.<

'U 16 8 :Jr.l>Tab c'"1,e.lJ.

: .-f .r- ,r-olL;L l) olf.,r uUy ;,1
.ttr,! F b E10XFER J D10READ . C10OPEN , B10PROMP .5trJl3zA10MAIN o

y115115 o--1- t .r+ <Enter> -r*l5lii r.lrrJ u-tj:.r13 lJ 
Jp-U f 

lJ ,51 t- .ulr-(-,, y15;l B1OPROMP o

'r-tr.r
ZlH 4iL-'r ,, 2rl r VLH .li rl Jljl .r.i! rr:- e$-r ft .$'+ )\l) -P t)-f g,tJ)J;f,.1; C1OOPEN o

U
(c-il.i tOOfO Ft-t- tr,JLLj orliil n*1.r-! s*i jl tii).tS.r o:Ur*.| 

"!,-li 
o;lll ;ap c.*a

.xl3- r-l tt 
"!,-U;t 

JJ-fu ct- D10READ r
s-.r:rr Tab 3 Line Feed .,J:,-l^; n-L g1*-l ..JrU gk:l ,t.5;(-,gk;l 6l'112 6,s323 orl: E10XFER o

; l, Tab 6l-re-.i .5,lKir jb,. J r5,r^ JLrl oiL.: qr[ t b ,g>b ,5b;SllSJlJJ .iJ-l .rlfu,

-ro ,r"jlr.r* li b .J*i'r+! ,-!,-U 
ollsl *5g,",r.1 i,,,1 ! .J:Ss. e--J I lt 

"1,-U 
6ta-t J1.1.1 ,44*r 'rr-r,r, llz;l

. s"r 6! 5.,i,,ru srt \.r s.r vb t J#;*t'# .
?" I:.; )5 d-La,-St<-l 4ry rr'J 6J,.i eaj...a a'. s:r1 ; or-i 

"q 
L.E.f.rlJ li lt -[.r .r*l-r.f



rrr OJt 9L?,ll-,

J,-U r, t+:- l, Form Feed ,5Lr;512\S f:--lJ-J r^U.,; 4 jl o:l"nrl ! +ly",a ;;a.r ..F'r.r:- .r:-l
l-;.1 .i- .JIJJ cl,- 61.9;;1 $L .:.;i r:J-.1 r-ir c<.,- -t+lf 

"f 
4t sr,lac-i^it 1: . .u5 4;1UK-l- ASCII

.r-tr.f From feed 6)y 012 .lu;L 45 4Jp 6,12 Jtol <r: J ; Alt -rJ5u;'l,j:l> &a Jf

rrrlE ll8i*$liti3*", Read and print disk recorcls
.MODEL SI'tALt
.STACK 64

. DATA
PATI{PAR ITABEL BYTE ;Paramet,er lisc for
MAXLEN DB 32 ; input of
NNiIEIJENDB?;filename
FIIJENAME DB 32 DUP(' ')
FILEDTA LABEL BYTE ;FilC DTA

DB 26 DUP (20H) ,'Resenred
FILESIZE Dw O ' ;File size (Iow-order)

Dw 0 ;FiIe sj.ze (high-order
DB 13 DUP(2oH) ,.Resr of f i1e DTA

COI'NT DW OO

ENDCDE DW 00 ;End process indicator
FFEED DB OCH
I{ANDLE DW O

OPENMSG DB rrrr Open error rr*', oDH, oFI.:
PRTAREA DB 120 DUP(' ') ,'Print, area
PROMPT DB 'Name of file? 'ROW DB 0 ; Screen ro'rt
SECTOR DB 512 DUP(' r) ,.Input area for file
; --------

. CODE
.386
A1OMAIN PROC FAR

MOV A.)(,@dara
MOV DS,N(
MOV ES,AX
CAIJIJ QloSCR

A2OLOOP:
Mov ENDCDE,00 ; Ini.tialize
CAI,L B1OPROMP ,'RequesE filename
CMP NAI{ELEN,oo ,Any request.?
JE A9O
CALIJ C1OOPEN

A80:

itE A80
CALL E1OXFER

MOV N{,38H
MOV BX,HAITDLE
INT 21H
JMP A2OIPOP

490:
uov A)(,4c00H
INT 21H

A1OMAIN ENDP

,.Main procedure
; Inicialize
; segirnen!
; regist.ers
;Clear screen

; nO, exit
;open file, gets handle

i Yes, requeEc nexE
,'Print/read

;C1ose file

;Repeat processing

;End procesaing

iset Curlor
,Pronpt for fllenamc
;Handle for lcreen
;No. of ch.racters

CMP ENDCDE,oo ;Valid open?
JNE A2OLOOP i no, request, again
CA],L D1oREAD ,'Read lEE disk secEor
CMP ENDCDE,00 ,'End-of-fiLe, no data?

Rcqu.sg filc name:

B1OPROMP PROC NE,AR
CALIJ Q2OCT'RS
t'tOV Nl, tlOH
MOV 8X,01
MOv cx, 13

ASC/ J,-\i 6- -.\ \. - \ -i\ t\1.



s.# gltl./5agrt5 crladl OqJ, s4rt l.UJt rrf

ClOOPEN PROC
MOV
MOV
LEA
rNT
JNC
CALL

' itl,rP
c20:

MOV
MOV
LEA
IMT
MOV
MOV
LEA
INT

C90: RET
ClOOPEN ENDP

;
DIOREAD PROC

MOV
MOV
MOV
LEA
INT
MOV
RET

D1OREAD ENDP

i

BlOPROMP
i

830:

E40:

NEAR
AI{,3FI{
BX, }INIDLE
cx,512
DX, SEqTOR
2tH
ENDCDE,AX

LE.A DX. PROMPT
INT 2TH
MOV N{, OA}I
LE,A DX, PATHPAR
IIIT 21H
MOVZX BX,NN{ELEN
MOV FILENAI'IE [BX] , O

RET
ENDP

open disk file:

,Accepg filenanc

;Inscrt zero aC end
r of filcspcc

,Rcqucat opcn
,.Rcad only

;Test carry flag,
,. crror if sct

;Savc handle
;Sct UtA

;
,.Find f llc
; and get
,. filc eizc

,RequcaE read
;Devicc
,Lcngth
;Buffcr

;Set left-tso-rlght
, InltializG

;End of eector?
i nor byPaee
i yea, read ncxt
;End of file?
; ycs, exit

,.At cnd of print. area?
i nor b1ryaes
, yee' gct C'R/IJF

;Rcinitialize

; [sI] to AL, INC SI

,.Charactcr Eo print llne

,.A1I charg procelacd?

NE.AR
AI{,3DH
AL, OO

DX, FILENAII{E
2lH
c20
XlOERR
c90

I{A!iIDLE,A:(
N{,1A}t
DX, FIIJEDTA
2LH
ATI,4EH
cx,0
DX, FILENAT{E
2LH

Read diek aectorr

Transfer daca to print linc!
E1OXFER PROC NE,AR

CLD
LE.A SI, SEETOR

820:
I,EA DI, PRTAREA
MOV COUNT, OO

LEA DX,SECTOR+S12
ct,tP sr,Dx
JNE E4O
CALIJ DIORE"AD
CMP ENDCDE,OO
atE 890
LEA SI,SEetOR

MOV BX, ClCUlrr
clrtP 8X,120
itB 850
Mov [DI+BX] ,0D0Al{
CAITIJ PlOPRllT
IJEA DI, PRTAREA
r'rov cottNT,0o

I.oDSB
Irlov BX,COITNT
MOv [DI+BXI,AJ,
INC BX
DEC FII,ESIZE

ASCll J-\i .li- -'\ \ o -\ Y r.\r.
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rra OlrS yt+ .J1t-f
:tz 890
CMP AIr,0Nl
i'NE E6O
CII,IJ P1OPRIM
iilP 820

ClilP AL,09H
JNE E?O

, yes, exit
;Line feed?
i nor bypaee
i Yea, call PrinE

,Tab charact.er?
i no, bypaBa

DEC BX ; ye8, r€aeE Bx
MOv BYTE FTR [DI+BX],20H ;Clear tab to blank
Al{D BX,oFFFBH ;Clear rightmosi 3 biEs'
ADD Bx,og ; add 8 for Eab st.oP

MOV COIM|,BX
.l!!P E30

MOV BX, COttNT ;End of file
MOV BYTE PTR [DI+BX],oC]| ;Forrn feed
CAIJT PIOPRTfT
R,ET

;Print lae! line

860:

E?O:

890:

P1OPRIIT PROC NE,AR
ltov AH,4oll
MOV 8X,04
IrtOV CX, COUli|:r
INC CX

, IJEA DX, PRTARE,A
INT ?1H
MOV A)(,2020H
ltov cx,60
I,EI DI, PR?ANEA
REP STOSW
RET

E1OXFER ENDP
PrinE linc:

P1OPRNT ENDP

; Scro1I acreen:

O1OSCR PROC NE,AR
MOV N(,0600I{
MOV BH,lEI{
MOV CX,0000
MOV DX,184FH
INT 1OI{
RET

Q1OSCR ENDP

;
Set curaor:

,.Regueat. print

,'IJength

;C1ear print. line

iRequesE Ecrol.l
,.set aBtribute

,RequeEc set
; CUTEOT
;Row
;Column 10

iNext acreen row

Q2oCIIRS PROC NEAR
MOV AH, O2H
MOV BH, OO

MOV DH,ROW
MOV DL,10
IMT 1OH
INC ROW
RET

Q2oCURS ENDP

i
X1OERR PROC NE,AR

cArL Q2oCURS
MOV Nt,40I{
MOV 8X,01
MOV CX,20

Display disk error mesaage:

;Set. cursor
,RequeaE diaplay
,'Handle
,Length

LEA DX,OPENMSG iError mea6age
INT 21I{
MOV ENDCDE,o1 ,.Error indicator
RET

X1OERR ENDP
END A1OMAIN

ASC,/ J,-\i 6- -,\" \ . - \ .1 r.\1.



s,43".! 6t-oj5ayl5 {/,t#l Ol{i, sdi .-U} rr1
i-r- 4-r.-+ .rJ,r-t-rj! -4q * i..4.-;!l5g rl:L-ri t 21H  .iiJ ,l 05H gb tr l.r -b.l .r;lj./

..r-.3 .r.rlr; iL VE q,-L;l o:li'".1 
"1

;JlrttVh :2rfl aig jlosn gti
*Jtr .5Fbl53 AH .r[-.! 1r l,105H gL- rrl ;t orli:--l ,Sl-t, .t)L't ell lt VE .J.-L.r .," 05H 

CU
'. y).>4a..r---A: tF DL.;s :;.: VE r.^lf 

"f
Mov AH,05H ; FblSVE.:,-11+.1:

"r4 4 pF+.rrt'vE !r* Ll 'c-l ,tJ -i-S -P-,r-68 t.*r5lrts4 crrl-rr 4;ly .r12..--r;,1

JIS.L; 6- VQ r,rj JU" .:11: jb *L-r q orb rob 2r o-r...i 6;Ji, +U t- ,-i- J-lr" dl,1 : r:-l P b )l

Fb HEADINC J:t q b CX j o.:J.j .r.r.: rll;, SI .]F t: lr HEADING gn.,ri l.rol ))LC oe;-, l)

f:l crrt.-u5.,'" JL,)l "&q +3 o.:.p; e,!:il I.,HEADING,JL"F!ti ?-f )-hP20 1: dL.-r5,r,
t t- a*ie,-S)! .r, rtl;r ,.r-i!.r, Une Feed g.t+ FblS-1, J c.-l From Feed ci- HEADING Fbts

: .r*i!.f si o.tt-. +5 ry .rrlr; Jl* ,S1- 3: eii 1l .rl -l :r:"f Vh
HBADING DB 0CH,Mountain Oufitting Corp',0DH,0AH, OAH

tou C\2s ,:J*"r.o:.;lri,
LEA SI,HEADING ; 6li* u"lti

P20 :

MOV Dlchar

INT 21H

MOV AH,OsH

MOV Dl.,lsrl

It{T 27H

INC SI

LOOP P2O

; 9Q ca1;5t1ti
: ni'iS r*.St'Glil-f

.+5c.JL b'f Flt
o:r5 c,-JL bt-f F:t

o:,.i..i cJL otf ,j-rV

; gQ c'*'13-1r

; bt* )t e-Jt$
; +iis r-*-s-r' jlilt

; tlly-c,5.u r5l1t5
; dL 1L yl tlF

t l",,Vlt n l:y rJ;:j )l) bi fl.rA)u, d4Li'out of papre' fh 4 g.--.- ,St* ij,l.r -&q -Sl

.&v d-/ors.gt FbtS
su.t_tl.t CarrigeReturn sForm Feed u Line Feed , Tab ,-&q J-# J-.t 6t r;5tr15;t orl-,r.l JL

.u:!"r il 7;.L^.4q +;t,J! u*L- 6btrLri 6_'.€n
,f ./.:-iU ,,.rra:

Back space 08

6:yr Tab 0B

08

11

0E 14

OF

12

15

18

.+5€JL,l:r5r".5*t- t4 20



rrv O.trS ?9 &t*t
.$21: jL; (lBH) ESC FtrtS"<," q Vh u;L".rL S ,it
G l ,o r, b rt tr LtL; ,t-ti 

"U; 
lB 30

Cl-l,.rr, bt\L$;+-rt*; 18 32

&t.nl4 c.JL f..tir o'f Fu 1B 45

&t -r,V4 cJL f-:b-,lrt'r".yl- 18 46

:.r..,-L; JLrl &q *,j-t, s' U tr JF6L^F|1S+ly"'.
.*-il ,r r:!inb,.t;S.r"dt-'lJos,.iir:JL,l .1:.tS-r1r';orb!-lj.l:tJi;S dtat5lJt5 (\

.r,i,;.Line Feed , CR ri,- ...i- J x5r./ :f E fi ttf:-
HBADING DB 0FH,1BH , 30H ,"Mountain Outfiting Corp" ,0DH , OAH

: r;SorU.il -&q *.bFlrlJJLJldl/05H Ub rl (Y

MOV AH,05H ; 9tq c-l;-2r
MOV DL,0FH ; o:rJ.:JL c.-19.;:
INT 2lli ; o,;iS rJ*.3_f Gl-flf

L.r-" f, sJL- 45JjS )L1l 6,rK'-t c.rLri a.[y b r; -rut.r-+ VE,rF,:JL 1,:,g.r*,gLar5!l5n^r
.{LJ 

f=U!-

. r.L"j g,^,.r,* l, Jlt-4q .rV 4IVUS 6{*.c12 lil ,-r5; rr5L^-68 .^^ U Lyr .r-! 4r<45,',-1+L}

tlrt'yk ClJiINr 17H

LPT3 J LPF2 . LPT1 ,r"--&q .$r .:;L.r",'.ol.,r .'tr-SVQ glrtt ;: .+-* BIOS Ct-1r INT 17H

.s-F,g ur;* AH .rLi 1: *f )JLg, f^lJ., Cb 
e-INT 17H .J.-r[s" Y ,\ .(iri r.g)0 a;to,tL*! !

J+ tr e.:*;l ,.,r.s-t ,t-l.r.-L-;.;:La ,r,H:l ol3lr olL-i c(,- ,* 1., f-.ta -*;.t ;*; gla !02H Cb (\

'-$r 11+'t .l'-5 VE ,s|.,'r .r)t -r" jl
.r;5 o:lr-,".1 -&,4 '6tt.r,r: .;lri- dlJ lJ 01H 

".rrb 
,,-t- ..n--ilr./ e-Pr )5 &4 f I <l

..r-;5 ,.:Lr &q c-;5 lJlJ .t-- o r L-ri rgly \ 02}J Ct- (f
.sltf u.,,tr..i- c.* J+ li.i- L.AH 1: lt -&q wJ ot*L.e;-l

?:- c^1t

.7[ rit-l r.r.l{ 0

-&q a-t ?

.:-.ii JJ,i5 V

*s*
,-lLi r[--l

- I rt .
u-Jf l6;j1j 6'V) Y

I . -.1o! utul I

Ll .c.*.,:-: .rLif L .d:f u^.r! ! ("a.lr-r, 10010000) 90H ol*t"r , rjL o:Li t ,iu F-.q ft
.t>-l (u-t; dUt) f .* .r (VE r.i.r: ,l.l*) O **r ,(E ,SlJ.; .-r-!"r j*s r:JL c(,- ur:-lo.r.-! .;l-:'-jl

.rj!,r" 'out ofpaper' j-- * 6 ,5ts:3: 10110000 L- ulsf u.;t t2 BOH .:t/"r , S!1 .r:-t.r -&q -Sl

-6ltg &.9[ : lTrI ois-t )l ooH gtt
stri jl ortr' .l 6,ly .J.ltua jt?" b Y U .\ .. -6q 6Loot32: J t-icl FlJtt.f,- VE :.1- .:$.-e ;l

: l+: tll DX 1: l.; -&4'KttolLj 3 J+.: rLiAL )t l) Fl)lS



sr.A,n dittJJ*i.5 sJi4l Olri J s4*9j.-gt rrA
MOV AIIOOH ; .yQ r:-l.1>.1:
MoV Alchar ; rl Vh Jit at6ribl5
Mov DX0o ; F,4,i. ol52:.,1^ll
INT I7H ; *iiS er--Sf ,JlflJ

u/)J 6lJ 02H 
Ct' ;l l.r-l .:1,r, *ai \.t?' CLI -tt 

.sl:f u.;lr AH .rl..j .2> l2 va^).1.:[^e J,l
.-q5..:l-c-l -&q --*;t

fi\g 'tSt: .,rr Jl.\i, :1711 e.illjlolH Ctt

' 
j J u, s".r .y', rr.r.;. b o r r r cir.r t 

#,:: #,f: :il 
* "1;: lJff l U,

Mov DX00 t -&,q,*. ol31: -,li:;l
INT l7H ; +i,iS c*St- Gl.il|

t, l.r Vt+ i;l5Ji 1l o.rli.il lr .r*l-r.,, r.:.;l:,rr JLtl -48 ,,, l, Form Feed ;5rrKui- .r$^r cryq

fli-il rLt5Ji ,r\tt J--r, i,--l tr.r*: ;j.r.r glK-.,1, 1".4q *t q ft, # fb b;- g;)! c-5rr"
. sl s f u. jq AH .; : l.s o2^J, j.r5 .r$-r ..J,.!a:.ro

S,g ,tf-r, '>{;'-t e j ,l7tl a;6rjlO2H Cb
'. $C./UJ| ! ,i,- ol32s y-j J[, .r-lr.f -&tr - -*Zt i,=.-' -l*Lr ;.,,-l ;l j.u

MOV AH,02H ; oG1" r>gJj c,-lj;;:
MOV DX00

INT 77H

TEST AH,()OlOlOOlB

JNZ error msg

: ,it- oK2> -l;;:l
; ei'il F-s-* jlflt

; f.:-l o:Li

: rti- .5Li .+l' I {e -

.$lo; #-r.r -&q F ol l.;lr"l;.; l: .t;lsfu.;101H 6b.r:;L-" t) &,q o13.p,4J3.:$^r
,li u"Ut t .1 J,-h ,r,.r-rr b ,.t.f .r-l +! lJ +.1,r, - :y rrlr;115.:9 ,rh CQ ,51 rl.ll:$t r,.;:Li BIOS

c,JL J,l .2: ft l>-t t.; Jti drj 6^+. l^i +^a;i.. Lg; .J:* s,stlt WJ L*-: LLJ fl .-tS )*
EIOS ;l o:Li:-l ! VE JL"t ;l ;!i .aap )t .tJ),J ,x )l '*sr 6Lro:l: ;l 6,;lti. $.rt.l-, l, &q
;y'1lt ,_*t-r-.,y) INT 21H) .r+, ,rt-L.; lq .i. .r.;l: r3>-1 e-W -Sl t S ,-*t-r,5,lfrjK c,1"--2.5

Fu -&4 ,'zt.6-i'r- gU; .:'YL jl cirlri 2: 'out of Paper' lu* q fl ,u:u';ta-l rl5rr
.t.t-rl Ul ,Jlort, g:b e-: jl tlt+ ,**!.rfL C .Vh J 5-*,l orl.: ,iL: ph+ ,rl.f

ft ^aa tr .rF .r.fl- i.<- L- .r.os ubl ,!115r jitf rl:3{ ,:JL 1: ,- *.1 ;5- r4t+ .*- .JL r-o 1.:

.4nr.rl/ crb+.Ly tr :/tA 6ly .r.l.ril J" jl# *1.:-; ci- ,laSu.l.r-l 11 itl ay-L 45 +-i'.t ,g,lo^E;,

is{J(ot53
. +Sortarl-4q;! tr:rSd! ,glrl Form Feed L- Line Feed ..i-.,1 .Vh ;l*5';t r,.r .

BIOS INTl7H J zlH ljiJ ;l 05H 6t' +(JL 1: S"r Vl+ b la,;S.;ttjl 6,1l*,1:27H 4iir jl 40H Cb .
.S.r VE rlr y' .r, lr Flrl5.i-



rrc O.rt ?l?',ll-!
.slt{e )\ wt 't5d,- -t;i BIOS r; rfl . ro.r. .r!.LJ lr fq .i- -&ta ,stt t r)te )5 *.*
'.t--L;o:l;i''lF4 q*s,rty 6,ly02Il Cl,'jl ..lrfVh;1.!-i t-rS.rro.rl;.''l BIOSINTTTII;'l ;1

tn.r:-y"
Form Feed (y'Une Feed (u)Carraige Return (-il|).' .T-r- ) t.l2t 2s &q J;S aLrFblS .Y.-\

Ilorizental Tab (:)

tn a^L.a o jnlSclrr5.:; (dJl) : J.,-.J':i t):i.f 6\2lH a.iil 11 6il340H 6b;l ostiil L 6la..Ly 'Y.-Y

; CR 4 (r) .rSVb ! tJ Jql+ u"ri s.r-r: gta;ll-ine Feed r CR 4 (C) L*i gb y'tq (9)

.-r:.frt l.r $15(.r) SVIA lr Lj.,,+! t tF.t "t-r: gh;l Line Feed

.4 e-fil.ZlH {iir;l05II gt'11 o:lr'*-l q b Y.-Y d:+ .Y.-r

..r (gb tr tr) ,;y. 4 -ir-r; .orrJ d[- FJi" ,,g,s*. j- : -b y.rtJ-.e d.ryS .l-* tt;l.p .Y.-f

.rn gl+l ! o.:.J .:JL tt.:; Jl^i r."
tr"rf- - )r:S ,,>.,-!.:JL L ..y1ri; ,iLtl+ ..q5cJL ! lb d{{,r.:.rj\ et-* lr Y.-f d:-J .Y.-O

.rf VIA &t .,t s t1u" .llsl

O8H (iJl) 9c*s -r.j gto"r5 ;;* sltJa.lLAII.1r Ut r54 .,rrt'Vla;l .r- INT 17H .\.-?
.90H (c) .10H (..,)

..r+: rll E -&,q wJ 6tt d.tt.{.q5"*--rjqINT 17H 11.:U:-lli b Y'-Y dr-J .Y"-V

..r.": pl+l a*y 0 .(:).1 (y' .(V) ,5trr:n uLrl d,-;.p .95,r--..;! lr Y.-Y d:-J .Y.-A

.r$.*--rjlr 27H a)tJ;105H gb .:-' lr-l 6lJ b Y'-\ JS.j .Y"-C

.Ji) ui.l4i l.r .r- Vh b-F &-t.k 1i5,r*ryjli b Y.-Y Jtu .Y.-\.



vs 0:.i\
ttgf / ,.Sog.t9 

"[f 
t-f .€c

,$.*1.lfff,fi.f,il$:i:ilttiilllilrh4l'lt'illil{,lllilnfiltlttil[iih].S;Ll.?fP.,iiil'1$ilii,*$ fi$Sf$itIni,EltiiLtini.lllfit}.if.j$

bol5;r.11 o:l,iil j ,yy 6U ,-r--j *El 6)J-r.:1lr* gj; : sirr

*l,tlr
lJ iJtt,lj-F-uLr rr lJ*" .rJ-r J OUT o IN .11.2..1-: ,PC 6bol5l: t crrl+-: odf, .tl o:l;:-,1 ;1.-i r.l,-l

.t;Fe Cf 6 ,ll:*t.Jatu..e.bi

,tY .s,Vt dliINT 33H 
'

Lnol5lr .r,!;-,r dll OUT/OUTS J IN/INS .

,-r-r'csbFfu
.i- t-j i*, 'y.t d-#:lslo! ttl.,:1 Attylft q!.4 L d..:-l gy J,rJt rltt &- e-r
r-:lr:-r a."[r- b lf ,,.r: .uL ,l.ul $ .t-*C,-.a AUTOEXEC.BAT L- CONFIG.SYS .l,Li 1: 1..:-:

."u-j!"f il 7*,.r,r\n\l-t ), s,.a,z;;4;lnojt3;/..ra) e:!:.f,-_-- b.4,.SbqJLi
qL, r^ r, J*& A ..y ;i,JL 6lJ yl.q"Ftr,^L4 6--1:.r.or+.;:i Jl; rav U--*-f : J& .

.:11: s3q3

&. c'tto c .rt.l 4!5 cJL 1r; r-itr.r ,./.fu &rU.6,;9S 15* 
"i_ 6:, *Jl- )' : ,1t nL.t; .

.r-lr"r u$
..ulr.r 6;-l \/Y.. l.r-F .,(,1.* ..r-"!,-,, uo"rn rSr6rJr;lst l-ls : ;K,., .

.r(-:l.u )lty;l.ulo!..r5.r"*lf ,jl !,SrJ-.:{-J) dy.-di 4S,r,.tAFrl"r-':.r(r sl.u; o
.rJ,r, o:U': .l ,_|."K4 .,t"l;:1..r,.; I r-'.c.^e rJ_lt dLji 6f ell

6il e/-f cl-l eSr.- *-,- .b-Jfl) ,-f y ,.glt *!Li.f t, ,r(- .ul; f wsaJSh- .' ll;-'i.zer- a

)1 ,-r:,JL.gl .c.*l nytjrn.r" j*?t,-,.1 ,-f4.r-!"f df,5Ft>-orurllr.lr!.1*,,.i..t"J4-i",
."_i,_e 1l+t r_j otra, sINT 33H rzl.uh-t eli ,'--p

MOV AXfunction ; 
"r"J" Cb r:-11;;:

; t^-r-tt! tf J o)J,..a )t
INr 33H ; sry jlslolz jlt'l-,t



tfr (tt* / ai.rrr!,lt*r -*.r

.,lj S ,j'K e$ y INT 33H glr; ..r5,r, orU:-l AH oLi ;l nSINT .r$^" f,-.' iX; ; nJ r;5 orr
.t-Jc

,ro: llri" 11 a.Es1 j r.r. 1l ul.l, i).i hb 6r:-1 00H 
Cb +* .rrL- *! o.Ur1 .5,,- 6 Cy 4;-a ,;)jl

l,- I lJ 01H gb +.by .00H 
Cb ,l .r- .::rf .;:Lo +.by 6lu,l .r, .r!{ ,Jl,i J,-l *J.:-l fjY YJ* .!-f 

"f
l, ,yru o$*i ;l u*s 6)JJx L:.r'1i jl .r,r.rrJlU raLo f .r"f ib b ,-ts.f * +5..t5.r.

.+.b L-l #ti,t

.$,r, o.r-oL:- s.;l: ,rJ:y.,s'ft.., .Sr, d,J" INT ,rn Ofj 
jtt

,./J" '5tlF a;i.1 UZ,-y; t4H

er3,. jl.ul ol.2 t>1*)j 6lJ /lt ojl$l #tf 15H

,.rr;l.tl ob c1JJ o;-! 16H

. - - ',|-tllol' !:4i | -L iL 17Hu J t -e.-..

ey ltlf ,Sl-t?sl:a -rt+-r,--a 18H

.-r.91;,,,,Li,: nrti ;rlf tSU

,s".ic r4-L- F]ii 1AH

oat" o:.1* 3iJ lBH

Cy 4iis a-,.1.:,'-L; lCH
cll ,Sltr,J&l 4J-r -rlrr;l 1DH

cL!,Sl_x d.\tJ 4-i, bif IEH

,"r. rl"ll ,b ,_6jL Jljb 1FTI

d.J, jlrl .l.r $;U JLi 20H

cr.J" jhjl o! s.t* f"}iJ zlH
nt' tlsl.tr6blQ,JlJ.rllj # nH

trlj ort *r U"-S nH
d''Ja rrleYll Utf %H

.f.f 4ll ,r,o:1lra" 00H

,-rj,'u1-J-;'d,:,-Lj 01H

d"J" db cl:f tllal 02H

ct-:; c..^ir" J cf -r" # WJ biJ 03II
Cl-l; ,- 

=rnr_- 
r..*r-L 04H

d,J, o$ o.:15,r*l5.rbYll J:rf 05H

'fy 
ofi Lr1.ql5.rb>{!li,,if 06H

4jt-:i .,.i!l o)JJ*, {ti.b 07H

a;t-Li ,g.:.p.c o)JJtu f=L!' 08II

.,S;ticLi Lp ,'Ja-'* 
09H

J:, ojt-:j U f.il"-r* oAH

,.ry- 61 6LAJfurL.i d$lJ* OBH

erje 'isl- ,Sl:t niis ur$: ., " : QQfl

,C-,Y d t"r':r56j-e1 ODH

.S-,Y S tlrrS"iYl- OEH

J-4 c,r(- ''*; fi}; oFI{

^:l*,a-;- a..-t: jJi-- 10H

,iosu JlJj: cL-i fi!!' 13H

IIIT 33H cJln- g$ae
o:Ur:-l ,"9" 1l r5,r,br."Lr, r.Jil 611 45.,t.:Ss, ../)Jl) INT 33H J.1* .r$--o.;:s rr:; y|.,1:

.,:-l gj) l:5rr

ev 4i slr Jli, : OOH gtj
AX;r.:ll9l c.*l ;j)-'lr 4 L,ii J,Sd stl-a.rt' 6.,r,1.-, c^g c.br, do-l ;Li,-rJ:l .r-l
iLl,.:Li.-'.1 -Jrr,ls lb,<r,,,,<l-n;l,Ln,-:lJ--c...1 ..r.5,:Ll,INT33H rJ-as,li00H -L'r.JJ- 9- er r.Jv J - v. r - - .J u

: rul:f.rr
..r-:tr .-rr-, )t dy,Jq$+ Jl FFFFI{ lr -r^:t+ .rr-, )r ,J.y € Jl0000H = AX o

Qyt' 'rs osJ- st) r";* 6Lrr/5rl'ro = BX 
'



s"aA.i gll-OtJdirl5 sJ1dl Ot{i J srll33 4.UJt rfY
: S"r.,rrr .;lri. Ji o)r. t.ll,-ry;lsl oll o$* .r.iL r,ri-: )5 €t' tl*+ ft

*2. f f \ j,u 4jl-:J r:J4:,L a

:./,re oJ,-.: fl C-f cL:.; rt.rf ot4 a

-p\ c-r 4jL!,J.!tJ A^ip f-:br o
,:JL1s ul,bcty,c!li.;:,.r:JL1r./.fu&ttJry:-gf a^La.JL.i.'1$.lcr.J"dilJdil; a

,4lf
.r-lr"f A a, \P - g,51.,;- +>,.;r 3A dlA = .,iil n-1t 3 r.,-V 1.:..f--.(- C,F.-J FLr-

1lri." flr- -r .lrl.r- lr cl.:j ,J! 6t_* J.riil orj"tan f-&;

' 6Jt 1*tr 
jL qt- 

'::;L 
JL;

..t.o: r*i \ i:i t4tr;. 15.+;15.p t, ,-5* f f t' cb-i '>ct' ,Jx;

a

a

a

a

u4t atl.;; ri_L;rolH 6b
r5:.Ll.l j,lt! q stl", .Ja.Ll o.:Li.i-l aaLa y L/J" 4;Li .r*l- ,Stl .rl*Lr ;lrl00H gb JJr- jl r,.r

.sbfu jt{,JJlri..1 :;ls ;b
cl .ir.ril.: F frt;J-l fl ,JSs.;*; ! cLi .r:,-L; l- 1., ,!.1- +5111: ct l; 1'-,J .(- r.r,;lsl .1.,

gl.; .r:-l -1 ;irtri. lril 1: .r"i .r,ol-5,- clt*1 c.rl.5 .rjL o*ib 6f r.r[i, y' f t s t-y.'l o:l: ct-! ,5-L;
(+l# ij lj02H Cb) $ .r.rl9 r-rtl; c1-:; gp.!1,1 .r3;l rnlJr tr f-,J d-l . \

sr.Jr 4,Lti ,iJ,s,fk-, ,O2fI 6L;
.rl*L-e ;r-l .rrJclk1 +l[.'i.; b e r:-l n-Nr' 6,lr-l dkJl tr ts|g sjt-.a.g!- ,,1 ,5Lr:ra2t5,5b*.,2 a.l^a;l

dki.$! ,,,ts 6r;-s.,r$.J-. fr, ,.-,,' .,,,':i*: Jf ;':*'Y:;tr,:'i,-
.-![.j llt{i 5 r.ti U .r"-yf.r. l.r p--rl 6t' ,f-l 't-.-J.,l

dLij c.!air, t e"t $5ogOt #J,O5H gl;
.,1-r |1 .ltL ,y-l Jl:1|-Lj 11, : 6trJ -,-l)\ *,o t .lbf"r )\ ,ty I grtt Urt- c-rb).tl gb ;,.1

.sltf u,
: il C*.rc11 c.siy,* -,t,r-ry.r!5c.-.;.r = 31 .

(.r-) o.:-;5 = \ .\lli =.) rl-12 -rJ5\ c*r (.r*.) o:.J = \ .i! = o),.-,a rJS' c..r

.ti .i-SJf 2: ,rbb o:tl-l ,5ly \0 - f c^:r (..r-.i or J = \ .)li = ") t-.1 rJSV .^,r

(X) jilc4i3r = Q)( .
(Y),Sr-r" cgjr = f)( .

;,1 (L r:.-! y' .lr -t'!--t .f ,:JL .r:) .P ,:JL 1r ;- ;2:'u..il" dL<, ttl." ! 6t.t' J Jll q{J.
..U!.f .jlr dl-r.t FlJ- ; Jil.t- or3.t* ir, , ':*r. y.:G,

dLt c..drr 6!:;: oaH 6['
l-i c.r-f JU.aJ) +-l-i o.:tiil c.,$..c Al )l b;'4 LSil e/.f 4jlJ snl J 65t& c..,.r1,. C.1l, gl,



r?r tttP ! ('r')t,.lit-l *J
(,-,-!..r" t: ! -1.1,--l 

.Y .:JL ;: - 
"l--S- 

cr.lL-c

Mov AX04H : ,s"3. f o1!)l nli;,-*,lr;r:
MOV C{Horiz_locn ; 6tJ e c.11rJ,

Hu n**"* ,dy,r.f'.,il;
b ii J*tL Fll- .., Jil.u o:3Ja t, eV 6 j.,-ro.;r r JSrr ,'*h; .r,..r- c.:ertJ, 2.r ! ct-l; .:[!.c

.l,Su" 6*a:
,-kl n-r, ou.c: Jh"

.s.tLg oe;:r.r-: lu.i3 l*i-l It aSl) ()"t' t2\s!ts1l or[c-l .3,'; . y-; Jl.:,

MOV AX00H ; df ,jt 1[i, c.-11>1:

Mov AX01H ; d/J,. all-:j 
"i-L; 

,- *ljrzr
INT 33H ; ,.y.,11.u1 ;) jlflt
Mov Ax,04H : d-J,, d;L:; fL- --li-;r

INT 33

CMP A&OOH

JB exit

MOV CX24H

MOV D&r6

INT 33H

MOV AX,O2H

INT 33H

; ,.,,y jlJ;l all ;\-19
; f,.:*f .r"F; )r dy

r l.iJ4ev4)

; .riil t:='irr
;4;5J'e +y

; ,s"3" )l.tlo\ jl.r-l,r

,"y cl:rS,11a1 r:*11;1:
; 63t llsl ol1 ;lt>lS

u"r" l$3).-ii ob)tbl gJ,osH 6b
Fl."'* +tt olL--i I l2 AX .r..rlr-,r" .ol-i orr..li dL+15 t Cib ,it >\tl 15.t*So.:$'"ul l; gb y-l ;l

.. fy =y .-*,b = \ cri? = . {i.JJ!.l.{;
MOV AXO5H ; dJ ':i .rlr),lrl ,.:-11;1r

ffit 
B*button - no 

, .r, j,o, .,f,,5
'st'fe )\t.t i*trs: rJs cr"J',;';::,j;T:j*=i:X 

., J) Cr -.-.: jr q J.

(or.io:r,.t.i = \ .)lr=.)r:-11 .rJS\ .^,r (or.iorJ= \ uYlr=.)...?+J5..*l
ofi S.i.t,rl;l.: o.rl;l.l a;l; \0-Yc4 (or.i o:r5 = \ I !1r =.) fy rJSY c*l

.:,.5 6b"rJ5rfu,L'.i = nX .
.rr5.rl5;r-i(X) .jilesi-,. = Q[ o

orr:j.rJSer-.,.-i1X1 ,gtrs c4,.ijr = p[ o

S'+ *. ! or-l o:r.-lj r!5rfu11;.rt*Lr

o.ri b.,1.gtu]5ob\Ll A$J tO6H 6b
.r.5.'-Jirrr .ql5o;Li Lt lJ BX .cr.! b.1crlrr1J5 c Cilr lt Xtl rl-ul:rf 1U c.s gt'yl1lor\ri'l 6111



sr.t t 6tll3a4rt3 ,rJa*l gtri J s'd{i .-Ut rff
(fl=l J sdb- \ c', T=")

MoV A&06H ; o.t-.i Laz r,l5.rl,e){.!l c.-191.:
MOV BXbutton - no ; qJSo1L"!

INT 33H ; u/y jl$l $;l3>l;
)1.:--) C*. lt b tu- "r$q^ry , q;i.lr; l^r .r.rLi 3 La.l/Sa^r i,r-! / )Lr WJ.)U.9

.sl:Ju^
: $ CA ecry c.5ijr ;*t t .b.tl5c-.^;-, = AX a

(or.i o:.r-5 = \ uYlr =.)i:*! +5\,:* (orl o.r.,.li = \ .Ylr = o) e-.2 rJ5. q1
o.:-X u)s,rl;b 6bor[ei..l 6ly \0-Y,Ct^c^* (oli o:r5 = \ .)lr '.) L-J t.l5 f .-r

o-r-i 1-o;.rlSf;rl; = nX .
or-i Lrl +l5a/-,-i(X) ,riil c.yd,. = f,X a

or.i b.1 !Si/-rti(Y) 6:_pr r:*ir, = D[ a

.J:f,r, 
f.iJi;J 

itta- Vo tt lJ {5d"r..l l,"J-.,fuJl-.i..r$^r;,-l

,,;Ll .flrr jil orj.u'r ,.=A;;: O7H gb
..r;5or[i.il 4j1-! criil o.:3Ja Fl.t- I $tu ,rJ* ,Jlj -,1& ;,1;l tily.r,

MOV AX07H ; ,16l o.:3.t*,-b,'*.lj;1:

|r cLj olLr ,,1) ;r-t-ro .)t .Sr-/ ,-,^-.* tt1l.ti,3-t ,,-l -rt1L-e ..r*iL f l-r- jl ;+ Jilb )l$' f I

.Jn .rt J,:i L 10H J 08H 6lr; .$r"/ ,:5r- .r,-.t- o)JJa J)

aJLl gr-e..c o)Jlr,. plr: O8H gb
..ri5osh:-l dl-.lj 6:3 .c o)JJx -lsu- ., .pt-t- atr"-- r:aa .:$--e 

;,,,.1 ;l .rUlr;,rr

MOV AXOSH ; gtyc o:3J*,',-b:,'r:.-l_9,1r

MOV C)tmin_locn

MOV DX,max_locn

INT 33H

MOV CXmin_loctr

MOV D)Lmax_locn

INT 33H

; Jiu>
; r.t5l-u

; d/J, jlJ0l o\ Glill

; Jil't-
; Fh'

; srjr.llsl rb ;lJtF
! cL; otJ.-e ',1) oy* )t .JrS,,/ ,-p--* tty-rti" ;.1 .rLLt .tiL.;:o ft.u jl rlri'" $t.r- ft

.J.!+t -ts 
1., 10H J 07H 

Cb .sr"/ c5.; J"-J> aeb .f-1.:

dy cs-p db&Jt-, gJrili : oBfI 6b
L'-fYVtA o)Jra ;f-b) sbfr, j! .Cti Gl-il-,'U-ri bU) y12 4l J G'* u"-,1; .r[^.e;,-t

.rj*a !+" ;s:\y:ti. .(+YYviv

(.fA q oSf ,P- erib )lJil. ,:*! o1 6f 
'*- 

rc^$;lri" .<,-) ,-/rl a,.11*i = CX

(!! q clf ,p- ,-p;lri, .u--L q clf ,r4 .c^* 1lri" cl--)6:3 -e ,,i11*.! = DX



r?A (*t* / d.r!)r,!r-r r*.t

sry &ie2 Sll. rj6: Vt+"s r-..al. : OCH gb
;l .i-t-r.J.-b.l...; tStr t-b.rard a ,y-rL.4-r q!l^i 4.r'J J-li p)Y..*-l ;K- L"l c.by

! .fst- '.,[-,r I .u{ ari.l l*3 c.br1 ,-f .f )lyly "t ,rL--k,'-l &;1,> gl;-,t.:r;L elf OCH Ct'
.rr-S jl.i t-.! r..Ly ,glral &i.i .1t5 ;[pS; tr ..1 "r^r ;t+l lt jt+ r.r.r" Cb +5 ..r:5 ;lr*ly

:,:*ii r".;ri ES:DX Jr J J.^) -,1; J-lr -5*-q q! Vt*-, d.r,.ta,:*tLi r1 ,ri . grl.; ,i*.iy c*- CX .1:

: r*ru.r1/ l.r .iil Vt+-, ,tU )l i:;.K-
MOV AXrcH ; e-ci3 -,!-: r:-lp'.1:
LEA CXnagk ; .):lr-.(-L r,.l.ti
LEA. D{hanitter ; (ES:DX) urL:.-r 9.2:l
INt 33H ; s"y jl.tjl $ ;lr-lj

: r$d*r.J lr,rl pjY d.r.lr** p..t; t .lrlf .<-L
.t-! Lr.; c.*! '-:# J.J5= Y

.rj c.:5i.i Ja-; .rJ5 = 0

r.! LAJ l-J $S = 2

:1ig 4.* o O2Sat roJ-!.g.,;j.; = V

t-F 6r sr.1 dl..!.! = o

.r..! orrJ \r- s"* {5= \

f.! Lal l-2 rl- fJS= t
.t-.! o:r5 ,:-! c* 1J5= Y

V1+-, q suJ 6lJ )Jt Glrlf &- )l ,-r.t";lsl.l, ..t;5 r,tF FAR Jll: 4 r151b nijl V[-,
.JS,r. a:1.i.,i"'l to.rU t*l- "ttl 

! *i.l
.s-J.e,'1t; -r-^: U \l1t ,?t W L,:* *51;i;-.-tl .-0,-r; ^t'-:.b.&:ly- cl-L = AX a

orr-li e*11 +[rf- \ c41 .or-i os.5 r-^z c,.*. qJ5.rn-- " ctr eriL f.!t J'l l-r.ql5c.-,. .; = BX a

(o..r-i or.r.li l-l +J5.* Y c11 ;.oS
(X) ,iil r:ci,. = Q)( a

(Y) grl- c"1,"iy = tr[ .

,fu St* o2Li y.r-i= SI a

.,{..Pl olLi yr-i= DI .
d"J, jl.t:l o! 6ly orl.: c,;3 = DS O

,rji orlr c.-fu .ftri lr ! DS c.,L! -r $: .1l/ r.;-L 1: ! Lr.rl*! r^n .a,ii-; .-r{4.-.r q ub.l 6trJ )t
,ef lfu 1: DOS ,Sb.ii.r rj .q5o:Uil BIOS ;l tii o,-rl.;-r ;f-b ..ra-L; ,r.r:1lr;,

,.t-;by *:-1" 6:s )lll ln.r{-,' a^.n

MOV AXI0H

MOv C{Uplef!_X

MOV Sl,lowrgt_X

MOV DIJowrgl_Y

INT 33H

: r-'-"1 o{: rJl 1.: 4i|.5 45J5,r, i--* et* \ .^ip q-tj "i- c.rtJ-." ;,-l

tW ,grea..ru fi|.bjj: IOH 6b

i 6Dl-.;l *U p4-'*e-192r
; y? e"o d)Ltx €.ii.ijl

MOV DXuplefLY ; q? (i'e ,S'ilr t, Y c.*iJ,
; e-! e* ,:ilf X c"iaiJ'"

; ,:*1.,1 r:* 3o-lrV c,.4rr
; g3t )lsl rlt GlfD

..ry.1;.,1:Li.:.r- lr 01H li 00H 
Ct'|,- 

.#;lftt.:.,jlri:.6Lrr:.l2ll !b gU-;,f .6;La'.;lr.-b.1 f-.V9t1t



,r..t'f gllnJ51n ti sJlal ,;1Ui 9 s*;jJ aU.;1 rf\
lll ss 'uers dtr-l ,:.-b;;: 15fI 6b

{.ra tlra. DX 1.: .r-! rnlF JIJ jt talo 6-tt ,ri|.l; *Sf &-r-b.ltr/ g.f"t* ! cb-i,:.rr- 
6L- ;,-l

(+*1., j, t, lAH 
Ct-) .(c.,..t *4lt 1r ,r(- ?y ,.*t Lji.r) r+, rtl !

u,J. c-*L.t p+;;: IAH e{tt
c.5,- lAH ;,b .J:fc.S,- cL:; a,53i;l # S.lf b:.1bi o"J" 45s,-lrF rlu,rr-- r:.:-L*/Li

r3.lr dL! *5 cb-i *r &-t-k.J5rr, f.i.U!' .J-4 ,r -,,r t) ,-5* :l.u; .:.111l L.\ ,-r-r ,3:3 c j upi
(-t+*r tt lBH J 13H .OFH Clj) t*,5 tlt;r.r5,.r, ,Sf ';e

MoV AXIAH 1r"3,",:yL- fil +..1g1.:
MoV BX,horzon ; (^ ,f j rJ+) ,r!l ,r(:a
MOV CX,vertic ; (\? opt u4) S:* &
MOV C{threshold i (?Y 02} r4) .:-or- ck-i
INT 33H ; ,.y3* jlxl d) jlttlt

gr3r c-*Le gJ r lBH gl;
*-* &-t_b.,.s.I:f u"j! 

"[..K",,, 
A r^ J, ,(11 rl.u .r1!r ! tl "r.f d:.t' J ,-*l oSf .:$-r yl

.(4*" 
",:.31f1 

./.rb -l t^.rl.i ,Sll lJ 1AH 
Cb) 

.)' J^lJt ,;1r,. 1t'^La cl-l cJrr ck-i

c[;; .glrr ;L-Lj p,;p 9!-!-l : IDH ,rr1b

pi}-'BX yl.s ,^Lc o.;L-i ,s.y, .r$-r 6tn ;f.l ftri; O5H 
Cb 

INT 10H t;-qj L,ll-l.J 4ai',
.g-L;1:t-." 1DH CL'INT 33H r J:5

,.;L!,g1, ui-L.; dr-t *J,lDH gb
.t:lsf u" 1[ BX 1: lt y"i,-.r ,if 61Q ai^a 6b ;-l

u.r, r:lle)tbl gJ,24tl g.E

.xltf Cj! o.t--i ',. -: 'Jy L, J +i-j +, CilJ ilr>ltl .r$--o y-l

JI;T::T:
(tIP 

"r.r =6 j PSP df =l .6tJ)J o62t 63.=l .JU.r- cy=\ *13|3 gy= '\ ) 
"r.f tl = Ctt o

d-rt )l orl;:*.1 : roLit

,Sl,oJll.l r^).,, o,ql-j J{ :S Lier,.,jp d:l: dr 1.'1 11 ct-:: ,5:.pc J criil dtac...:J3'. Y \ - \ .fS-i ..,br,

:.ui-a;yq ,t."l

s ttrd F lr Q30DISP r D1OCONV . C1OPTK . B1OINIT ,$e AF ! -L-,rA10MAIN .
.Ir:,rr aJl- ..!1LLi, ! l-* c'# +ISJJK.,iJ l) j\lt 

^

d&-l ,1..r5.r"cJ)rt).r,-L;4.ll ,r', )lJial)o"t L'-r5r".1:L."00HebINT33Hcl,.B1OINIT a



wv .et* t gl.u.ro Jttdt J*.r

.r;.! crb ,.rl.U .f.f rjUi tt JS,r. ;rt a 01H 
Cb .t- J (c^..* PL o"t )l$l .b

.:r5.rfl 's;Sg 2t"r eJr J c/)J 6lJt IJ()(lH Cb ..r-lL orr5lt 93 ''"*'r#-t"l|SjlClOPTR o

q c..{ f lrlr t:i:-q lr) .r:5.,. ,}ri .l.lrr, rl.r.cl e, j-{ y-lti. 1l \ 6sg.o J ,frl r:..it r.b1 .r-!b

gb ir.ra. crj.lt . .r-!tr ilt.-i- .-Ai c$ uu2.r1c^f^rf iJLr l't c41jt Jt (,f r, fr-d 'i^ -f.L.,1r r r.irl.;

,rrJc.ita cslr; lri Jl.r.r {+ JtS.$q .t-Jrnp c.tir" Jt ..r,-L;ra 1.rL, l1 03H

rrrIJE iiiioSktiS*t, Ilandtins thc nouse
.MODEL SIT{ALL
.STACK 5.[
.DATA

XBINARY DI{ O

YBINARY DW O

ASCI/AL DTI ?

; Screen dieplay f,ielda:
DISPDATA I.ABEI, SYTP
xl,lsc DB 'x - | ix nesaagc
:qSCII Dw ? ,X ASCII valuc

DBrri

;Binat.)r X coordinrt,a
;Binary Y coordinatc
;ASCII ficld

fI.lSG DB rY - |

YASCII DW ?
.286

.CODE
AIOMAIN PROC .FAR

A20:

cl,tP N(,00
itE 490

CAI,I, C1OPTR
CMP BX, 01
.tE 480
CAIJJ Q2OC{'RS

CATJJ Q3ODISP
ituP A20

480:

A90:

A1OMAIN E!!DP

i
B1OINTT PROC ITEAN

Irtov A:(,0011I tlrr 33It
CMP A)(, OO
itE 890
MOV A:(,011t
rlrT 33ll

890:i ner
B[,OINIT ENDP

Mov Ar,odata ;rnitializc
MOV DS,N( , DS rcgistcr
CAIJIJ Q1OCLEAR ;Clcar acrccn
CAl,t B1OINIT ,Initialize nousc

iY meaaagc
;Y ASCII value

iMouac inatallcd?
i no, exiE

;Get, nouac pointcr
iButton Prcaecd?
; yea, cxiE
iSct Cursor

;DlaplayXandYvalucs
;Repcat

iRcquc.t lnltlellzc
; nouta
iMou3c lnstallcd?
; no, CXiB
,Show pointcr

,.Return Eo callcr

MOV A:(,XBINARY i
CAIjJ D10C1C}IV ;X lo ASCII
MOV AX,ASCI/AL i
MOV XASCII,A:( i
MOV N(,YBI}IARY i
CAIJJ Dl0CO!W ,Y to ASCII
MOV N(,ASClrAr, t
MOV YASCII,N( 

'

CALL ElollIDE ;Hidc riouse Polntcr
C'ALIJ O1oCIrE;AR ;Clear acrccn
MOv A:(,aCOOH ;End proccaalng
rtfT 21Il

Initialize nouac pointcr:

u,y j\ o\i:-\ 11- 1 -!t J5-



s-..L"t dtr*rf,g sf+dl Olil , sa?t ..U1r1

c10grR
c20:

GcE mouae poinEer location:

rrA

c30:

c90:
ClOPTR

t

PROC NEAR
II{OV N(,03H
IIIT 33H
cuP Bx,ol
dtE c90
sHR O(,03
SHR DX,O3
CUP g(,XBI}IARY
JNE C3O
CilP DX,YBINARY
JE C2O
ilov xtrNARY,ct(
MOV YBITiIARY, DX
RET
EIIDP

;Get pointer locacion

;Ri,ght, buEton presaed?
i Y€Ar meana exiE
,.Divide pixel valuc
r by8
;Hae poincer locaEion
; changed?

i ltor repeac operation
i ya6r save new locacior

iRcturn lo call.er

ConvcrB blnary to ASCII:

Dlocolnl PROC
MOV
MOV
IJEA
clr{P
JB
DIV
OR
MOV
DEC

D20: OR
MOV
RET

D1OCOIW ENDP

t
E1OHIDE PROC

titov
IlIT
RET

E1OHIDE EITDP

t
oloclEtR PROC

MOV
MOV
MOV
llolt
IlIT
RET

Q1OCLEAR ENDP

020c1ns PRoc
llov
I'tov
uov
ilov
Itft
RET

Q2oClrRS EI|DP

Q3ODISP PROg
MOV
MOV
MOV
I,E,A
INI
RET

Q3ODISP ENDP
END

NEAR
ASC\,AL,2020r{
cx,10
sr , AsclrAr,+1
AX,CX
D20
CI,
At{,30H
ISI],AII
SI
AIJ,3OH
lsr],]L

;Al( - binary X or Y
;C1ear ASCII field
;Set divid6 factor
;Load ASC\IAL addresa
iconpare location co 10
; Iower, bypaaa
,. higher, divide by 10
,. Inaerc ASCII 38
,.SEore in righcmoet, byte
;Decr .addrese of ASCVAIJ
;Inaert ASCII 38
iStore in ]€femost byce
,Return to cal1er

iRequest hlde poincer

..ReEurn to oaller

tRcguest clear screen
;Col.ors
; FUll
i scrccn

,.Rcturn to calIer

rScc curaor
,Page 0
;Row
;Colunn

;Rcturn to caller

;Rcguc.! dieplay
igcrecn handle
;Number of charact,era
;Display area

;Return to caller

19: -::::: -T:::::-T::::-::1r::'
NE,AR
N(,02r{
33H

Screen opcraEions:

NE.AR
A)(,0600H
BH,3OH
cx,00
DX,184Fr{
101{

NEAP.
All,02H
aH,0
DH, O

DL,25
10ll

NE.A,R
AI{, {0H
BX,01
cx,14
DX, DISPDATA
2lH

AlOMAIN

.yy i\ cr\}t \ \ \- \ *, $.I



rfc (*tp / dJrJJ &t*s *J

.1,-t..- "i-U J,UASCII glrFttlJ \ 6tf J ;;tl aaLe ,:11rJr' 6,1.,;12'u11t1a r'-rl.i" D10CONV 
'

.:*! .:* c.$J") Vl cll- a^La y ,-#:\ tliil Jlri." . e.-! y' r, Jn4 I ! nirl5t+ i .$ct

.:JLVq cJL.r,.!s.r.,1ji*l, b,iit'J5,r"f-.--i,'AJ brlri."ir,-l Jl;.r.Vl xA=ilY :j1rrl3,- (+-i,a

.r-lL Vq t: " ;" ,r;K;t r,-:[" a.5:./ "if -b )t fo rli,/ dJ .F.{ sdaii J) "r-:L,r' rs,l't-
.rjL,-f t-rla1 .-Uy 6r"jl:; l-'L; jl J*i dtrli\ l, cl; E1OHDE o

.f.l-, .(,- .$)s, di-L"i Y = 'U- ; X = tfP o.13'a' taie f-,. lt l.l 65-fe J,rdl y,ld' Q30DISP a

.Pr5rf rrlo.t,jFrJJ.eLP).gi.l.r,./-l L.,:--l +ai3.r!-rdi;,5111 OCHCb.r-.t'- ^-Uarj'$
..r*i "r.,olr; )L2-1 , r-! Jlj .fy 6q

Lao131r

j;.1 il \.:>U f;.;r:r .o$, .-{ .[l: jl .rjL,ra I+r 3V6F, l.i b F;l:y +5 c.--l ,52171 oll: ,51

0H !:j.r* ,[s).l Lr.;* t1Oi r".lri L t-o0152., .:.;',; g ,fiJf rl;l a, c.-)\r 4 -l S"f c^i!1r ,5,:.1.13

jl .!-1.1,..r- ..l;:..1j lj-J- diit* ert:i ul4-.1:i i/-l nS J;5 atj .:1b ,rt.l J5 t, 0132.: \ ' I Y t 3FFH b

.+-L; 
"rrL.-, 

\Il0 oKp P :I'U+-OUT r IN .r!3,r-:

o-QL.;:,r"!L 4^15.51 flljftt:: -r-ilr .:,-l.i.i. ft Se Ji:rAL \ 6tilJ oL(1, .i- 1l ! o:l: IN

JS*i .J:tr,,_[i& AX ;l r-t *Jf c51 Jt -r r-t'| c.lti 4 f t S,-l,Jtu a tr olsls r, AL ll Lrorls OUT

: c'-l ;;;,r15
accun-reg.port

flabel:l I OUT lport,accum-reg

: t'.5 ut** !l t -t c.li crl;,'o, o.ljq,st.ssi +lli./ L...!

-qL; o:tei-l y) as-rat'W* YOO L' . ;l srl^,o .i- .c"*ti

Input IN Al.port # ; ol31: jl .a,-! 4 cl:r5 r1l3

Ougut OUT port #,ax ; o$, * d*15.i-,lrf 
671-

1),)l:r cl-n'iu;--l 1l .',:lr;,r- .r15.:l.a-l tooYo b' jl f..itb * :-kDX .r$ c'!r;*;l .[r
.-{L: o:U:-lDX 2, ,r.;ri,J:.-l}l ti !l3i 6Lr,tf.;r

MoV DX60H ; (r$a-) 60H 015,1.: I JS.r, orli' '1 60H oLfl: jl y-i Jk"

INT AI.DX ; ol31':.11 .1,-! Jlf

ceil c(-L gt-s.rti 020H-023H

_(Jtl; / 6-.,u; 04oH-043H

J-lJ 4*i, 1l ,513.13 060H

(\ l. gt^c*) r<l;" 061H

,tL. j-# 200H-20F}I

LPT3 ,g,;lt otfl, o.Lo.l j;a; 278I:I'2JFEI

COM2 JL-r- ol51: 2F8H-2FFH

,21H 6,1-xol31r srJ rr:-al ;K* .r':Lsr BIOS J DOS 6l'oujj jl o:ti:-l :llslil *.-d q fl

est &- e6jl.ulo! dLj .JLt- .stt q-'tri rlSL BIOS tSu. aW:201H J 61H . 60H ,4042H

LPT2 6;lt" ol5.;.r oJra: J*J'' 378H-37FH

J3, "i e.!l^l oJr:-r: J*L' 3B0H-3BBH

LPTI ,g;lt' oK;, o.tln, j*L'" 3BCH-3BFH

VGAiEGA 3COH-3CFTI

(CGA)'&t'#tf ,.r-o.: ;.Jo: 3D0H-3DFH

&--r Jt.S 3F0H-3F7H

coMl JL-J- 061> 3F8H-3FFH



s.L'! 6trf34rtl t,.tfdl Ot$ 9 r-+fr rrU.14 ?4.

J!.p o62r eV.:i Jt..t5.f ,';'rlq e)l.r sJL-;-.61.1 6bcJur 6*L, a")i rSLr tr p:..,.,,-ROMBIOS

6lr; al';i,.c"5i3l t .s)./ Jlj /S0.00H diiL c..^it tl t:F ! r1> crb rob 1r b J1BIOS tr;i l.r-

.r3r .r.rlr; .rrl qLi .g;19, 161r Jr J JU.,- c61r jr tr .r.+- .gt l BIOS J.9.tq .1b ,glul5li. 6r.r.l.l.rkt

'0:fl) F8g3 @Ml tl0:08 7808 LPTI

fin;ffi f# fi:8t 3ffi ffi
t(l:(Xl qm ulurcd 10:08 flnO uurcd

DX .rt.3.rr l.r -{Lt .[5;r olLj . Flrlt4 Vtt c.r+ BIOS Il{T l?H ;l orlr'..1 69 .Jtl. Ul:r

MOV AX(X)H ; 9$ *:*11-.1: :.r5..'l,L-v.J-.

MOV Al.char ; .=rt" r5lJs
Mov DXo ; LPTI = o rf,[ .61r
I}{T t1H ;l;iJ o--Jt ;l1..{.r

€:s2a-t.o.t-.! r-..d -,(it3 ,.: U Jl .ub,r. jtr, LPT1 .6;: ;rl' jl i.n L ,.rr.5Vh .be.by ,-r,
BIOS J3la 2, ta-:i ,,1rf irr.rs3 ,r;S- c.ra I \ -Y .p! ubra )l i d..t-!L r.'*ql) LPT2 J LPT1

L oKJr u,,.,ri.,t17 .rJ.lr PARLPRT t Se J-* TBIOS orb q3b BIOSDAT rr,rb,, Jr ..rsLr otiril
.$.f .'ut!ulSrllll

,&U / rgt222 c,S1

.rL-r.rK,r-l ..r:5.r, lii outn J INSn (.r+ L.l A.YAP 1.r) 6lc.!1 .1119-, Li ! borlr +lj./ |j

page 50,132
TITLE A2lPoRT (Cou) Swltch printer porEs IJPT1 & 2
BIOSDAT SEGtrlEllT Al {0H ,BIOS data area

oRc 6t{ ;Printcr port .ddrcsaea
PARIJPRT Dw { DUP(?) ;{ rordg
BIOSDAT ENDS

CODESG SBGMENT PARA 'codc'
ASSWE DS :BIOSDAT, CS : CODESG
ond looH

BEGIN:
MOV N(,BIOSDAT ;Inlt addresa of, BIOS
MOV DS,N( ; data arca ln DS

MOV N(,PARIPRT(0) ;LPrl addrc.. t,o Ar(
MOV BX,PARLPRr(2) ;LPI2 addreta Eo BX
MOV PARLPRT(o),BX ;Exchangc
MOv PARIJPRT(2),Al( ; addrcaaca
MOV AX,{CooH ;End proccaeing
II{T 21H

CODESG EIIDS
EIID EEGIN

..t-ti.f \T ,F p o.tJ Cr!a.6lr-.:1 
-:!r-l q.t

\ \- r Jt.r

INSn e!;-s
: c-l ;;; INSn crtJ-.c 611. olli-tJlr

tNs
INSB
INSW
rNsD (80385+)

tr\ st .tfit i\Ji\ r\.1

.rl2y-r
INS ES:dcrtinetion DX
REP INSB
REP INSW
REF INSD



rA\ tet* / g;JrJ! ..|*t-r .*.t

41s1.p aliy ,;,1ti 4;1V DX J $.;.i,r, .r^",-rriES:DI [ *5..r::*r *gl':.,1'; (..t.ai- L-) ,r:rL..;r 6borb
.b*.lr) c,*l s:!L-Jr,.eL-r :1.r,.; 6;L- CX i .-l REP J,J+ tt INSn ;l orl.u-l ,rJ3* lraJ.i .sJl
DF Jtl .r.! .r-olj; o:j;il ;;tL-y ,2,-c.rr ojlr:l r, DI ..r-3! P (DF) c.1.7 .-,.,t ft .1tr6tn^tS3: L- ..rLS

.r"i .r,rlr; a:-KDI ..r..lq .i-
: rjL,r, oa;.L 1., INSn.r$^r.y-.1 Jk

MOV C[no-bytes ; Lrc.-! :1.t.;

LEA. Dl,destination ; (ES :DI) Jai. a*)
MOV D{port -no ; o6;.r ollJ
REP INSB ; ,.r*rL;r,CLo.*-Lt

OUTsn .;.l;-s
: Jjl-A cJ,r+ OUTsn .r$--e .r!j"-.:

JtL .r!;;-r
OUTS DX DS:soure OUTS

OUTSB
OUTSW
oUTSD (80386+)

r,.,aj .r:-l L-*Jf 0131, u"1ri 6;{- DX j DS:SI L or-} ,r-oJr1.:i 6ll;-J2 (g:, t-) ,r.lUrl ,51-oo:l:

..rJ .r-rl3* o:3,il .riL..;: -p -f .rlll LSLJ-IL yL.' (DF) c.{+ f" fl.(b,Sla, J5rr [- .c',LJSobc..rL)

: :)Lg oa;t l, OUTSn .:!Lr y-j JU" ri rrlr; n:-KSI .$ti .i- DF fl

REP OUTSB
REP OUTSW
REP OUTSD

MOV C[no 
-bytes

LEA Sl,source

MOV D[port_no

F.EP OUTSB

; bca! rl.t-'
; (DS:SI) Jsia a*)

; ol51: 011^.i

; Lrrr-L JLll

lv 4t
L. olz 3.: jl ,,5. JS.r- rJi rt_1.r, o"31,, s*:Ll,j- 6f4.i- 4,: q b lJ- cre;j dLnj#l5
urJl. lilJ 4-rlj d)t' Jl^i 6l.r' 61H otf;r 1l \ c4, jl orU:-,| (\ ) : +5 g1-:;l -r*t.l.; l1 ol; 3r P )l .#;
..irL.#0.'U!lF-|8353 - 5 6,1-;a-E1,.hU * irt j jl(Y) ! {xrtiq J.L-|8255A - 5 67;,,-Et2 );

.rl5,-r +lj (MHZ) 6i-f& \.\qr\^ JL<r".f,-

s:)Lc[e.tr.;,.n JJtDURTION.$.r -19,5at"-a 
"rK-p.r,b,:,:.lt 

rJL;rY\-lJ'5.iLIJJ

rrr:rr o3lJl .,|.l 6 \ ,s)tl J SC ctlr-r b 61H .6Ji,5 lril a..[r, ..:*l .li ,Jittt .J.l;S J"J TONB

d11 \A.Y drJ. er- dl,j .Jlfs. J! .+t: .J:"i,-<,.ttrf JLi el-t,l: ll6t f-,1 CLI 1..:-: ..rjL.r, o;-!
K"i U ,rf u" ,*, 1 :sl.S4 }tju l; ,-hr,,J!.1r n5(J.i.-- ,:1t1CLl d -&,1r-t"r .tJy 4t! .lr ,.:.cL

*- dr:iq yrLir 3 g5,Strcr-lsf * Ss-ty-:U" ..r5.r. ,)*id lJ ,J-l5t TONE .rL.;* .rrf alaL
d,- J*, 4 3t+r t lr TONE u-lSS :;tgAt jfi.l;i 1IBI0SPKB Jl.e, +S;i;l rry .)i./ :t.1 b;lsri
.rrl5,rr,tF,lnsli;aSltjJ,JU,r,-l .1:TONEdrS;il dJ-..;"-lSlu. fur,1 f-.i:),:*lztciri''*
TONE ;;tj .t"-lyl"5t (s> I ?*).r" .i/" c c{.' 4 dl5. r.:ii,' 3t+t *L'-.t t ! DURTION ; Jl;r



,t.t A 6trJ3r1tr'rtl gJfdl Ot{j J s4r3J .-U14 raY
lr.t*lr.f .,r:' .:,r5.n* ft- d,g!bTONE JDURTION rJSl y.rti. .l.''q,J,wb.r.by 4),to
ll,gldbr Flt eltl);;Lb Ul -r' #li,-r...r;S6r$4CU tr;{ ! e,t;r1 OVI t.r;Sr.rt^:.lyrb-r.L

.J+5..r---rjti Y'l - y dl-J liL ! r.bra $lic !4 
"-r 

.!..r.r.rt{ ,J)g qi:Jt .St r 1{l ,br:;

. page 6O.L32
TITLE A2ISOIrND (COM) Produce aound from speakcr
SOT,NSG SEGMENT PANA ,Code,

ASST ME CS : SOLINSG, DS : SOUNSG, SS : SOUNSG
ORG 1OOH

BEGIN: imP SHORT A1OMAIN; ----------
DURTION DW 1OOOO
TONE DII 512I{

;Lengch of tone
, Frequency

.ATOMAIN

AlOMAIN

BlOSPKR
B20:
830:

B{0:

B5O:

BlOSPKR

SOI'NSG

PROC. NEAR
IN AIJ, 51II
PUSH A)(
CLI
CTLL B1OSPKR
POP A)(
OUT 61H, AIJ
STI
MOV AX.{C00H
INT 21H
ENDP

PROC NEAR
MOV DX,DTRTION

AlirD A.L, 111111008
our 61Ii,AIJ
MOV CX,TONE

I,oOP B4O
oR AI",000000108
our 51H,AL
MOV CX,TO}IE

LOOP 850
DEC DX
iINZ B3O
SHL DURTION,]'
SHR TONE,I
JNZ B2O
RET
ENDP

ENDS
END BEGIN

,Gct port daca
; and gave
;Clear intcrrupcg
iProduce Boun4
iRcaet
, port value
iReset, lnBcrrupt8
;End
; procesaing

;Set duration of sound

;Clearbit80&1
;Tranemit to apeahar
,seE lcngEh

;Tine dclay
,Sct bit 1 on
;Tranernit Eo spcakcr
;Set length

;Tlne dclay
;Rcducc duratlon
, Contl.nue?
i no, increage lcnggh
;Reduce fraqucncy
tNow zero?
i Yaa. return

u, {i \ \-r Jtr

rs{5t:Ei;
;- ci. oL5,,(1iF.JL Jt J \!l .-J4 o"t(-,J!-t.j ! ,jl)j 6*4.,-ry ri[.l; rlir,:JL 1 o

.r-l ,l$
.s$r-lJl,lA)(1r d.r-b dl,.JStt..lu;Sr. o:ti:-l INT 33H;l ny el+., a

.+L;a.J.ll .r', )l$.\ o"t jl.r.il o! ef rr:*l 00H Gt'rrJ !-l .t-!.5.r.f oqL., #Jl a

dt-:i c...it CJ 4;l.;,O4H J +5c".3rs ,$ el-,t03H .,'*J g;! .p dtji d!-Lj dl,,0lH Ct' .
"t-t'rr



rar e)f t drut *t-r:&.t
.:;l:.r, JLll uzJ-r rlyl t .:-)b 4 .l S.r c.i!1: 19:31.9 ,9t ;t .:.)\r ,5-- ,K-':'iltt, ol3ls ci-;l a

.r-tr.f fi}a g*1.: [-3FFHOH o)JJil y rs,;ti;,-l 6.s.1*ir.. oa*. rr1rit1 Lno6.;r

3r jl ,r5,- -r*1.1,..* u-t::S,r, !t ,r.r, s..jl5 crJli* 6fq &- L.i t1 tta u,a;: glnl3*.K a

..{LJ.:l-o.ll .! o! 3.: f )l ,ft U- -tt t'1,5;lll.!,-ri3.1

1r.i.y"
: .t-a: ryaj tt .rttl* iJ,-l .Y \ - \.L

Lrfu (-nl)

F d.X)L-.: (u)
..r"J" il- (e)

:'t ;L gF t: t) u*y.rl*L.r ;t.i- f ,J!INT 33H Cb .Y \-Y

Lr.J. diL:j,l:rf ,lla1 (tJl)

or.i o.:r*i.i .l5ot-e)\.Ll Jbf (,,.?)

,uL:i c,:iJ. fb- (C)

,yy Jsly- 6ll du1 -r!-: ,--.d (.:)

o.rJ o:r-Li rJ5.rtg)\!l i.t J(")
,yy 61 6taf;rl;oslg (.1)

.+, G"-ilt ar3, cl-: g-,.1 )l jrr .V\-f
: {--.rr l.t lt t.tl-y.Slr pt).r1.;.1i: .Y\-Y

,-t-f 4sl ,r,r: 1lrA. (-dl)

n, f ,rl:1..r-rt* (v)

g"3, cr[r)\-Ll Pf @
efy b*,\? ,L" )t dy f ,tL:t 

''J* 
(:)

ut3. '>'r-l* J"f (")

f ,rt:t c-gr 3 .4l5c...n;_e Aif b)

..r"J" 4iL.l; J:JL rll.6+ 0)
l,2l DEBUG c-; 11 ubr, 3li,-1..r*S:..!; ,-f"5,."[y 4 t: b Y\-f dj-J r.' o.r-: r5i rll.y .Y\-0

.:y rrlj; dl-ci i*i- r3.lt a;L5 DEBUG a-.tiy 1r t< fl ,6
\ COM2 J COM1 u, 2ri -L y 4J J:iS'/-fi\ e1-} \ 0\1,45 ; r;5 ot.r, Y \ -Y JS--t t .Y \ -2

,srr"-fu
TONE ..r,1 ,*-slSLocli u.Kt -Sr5+ti 

"r-b,:i 
: 1;5..-"lrjlr J) t)l.f ,Sl-t,lt\ \-f JK^: r.l:r, .Y \-V

Jlral J-li: t ! TONE Jl$- .4.4L 9 ts ..r{,r.s: 1l$, .:!; 1lri, .i- 1., PURTION J . \ t L

.:r,-d o-;1- ut y.r.7i *- S:|*.DOURTION "r'J 
b +E LDURTION



c!;u .*s6tuU.r-J aa, -J J. e04

w04\
lag-f h j I o s tf*l I g,rl.1rr

L^.9-St o!;;-: 1l orlu-l -L-* '-e'; Cij :uirA

U.til
o"r,.i c;;.rp.:.p Alt.-&-" a.tV +.S"f +li,.r.;l.r'lt1r.r-l--r 4/.*"1 .r<.JJ* t*-t -f tSl-t

;r,-r-1 ."rJ rJf ..*-:t ''lt'i; 
.rbJ*-, 6:L-.1 ':1.t .; .c-l ;5-- I-LJ,BASIC L- C 'r-:L 'i'.l C! ,.llr; .i- C

n--& -b .st tfb.r)...7;l &-fn.i- j,U .lr'tl.t iL- .'rl.ij 4 bli,-t vl j
,r!.,1 .rl;9i-: 1l ,g,l^-ota 1r ..lfL Glt tp. ra^- 1U.(,- .:11: t^.1-JU i-f el.r lLy; J-*t
pLc-l jlSur,'."',1: +b3r.r'c.'ly*la-eteCjF^51+ f )5'l$rfsprrriJ".L.l.rrqJtJt'L4S,,l*l
V y) jlr-sl c.sq t^J_st .r5.r qJj oor.i i-r*' 6 Glt*" $tr ;-kA*l.l +--* ! J-St

..ui!.r
.6,.11f; .-'111*: cll;,r. ,*rt5-9 qg;L o:L a

..r--i.r,--q ,5,if; .;l1j*r.;: eul ;K* e5,r,-bU.; ;*l5 a

..r!*t '."br, ,.r,-[13; ,"t"-$l a

1o:3"; 6.2lK.str tt t^sty' aS:.*l utJf 4is32.i <)p.rl.: ;t+";l 
l"J-St t c.-l ;K- 6 ,*lj -,1 ak1["

6.115.i.:6tr;*.,u J dl4-J5J+ jt+-l* crl-Lo i,rr-JrJ: ., ASCII d;l-ro:l:.1,-'r* .r"r.r. plr"l ! t^d;-l

.t^oi-:J

I r.:-l o$ ,trji jSV, ;ly,; ,r5.$: L--l 1:

J-.*l or JJI .L-i 1: MACRO ol-;jby,-.i-i

,r-X;1 rrr,.rulj;ENDM b +5;l2.pr sL.<r,-,e

ENDM o.r-ijl:y"-:.-l ..u:--r jfL .5L- , ;,r.; .1l

.u:--.".1r5L .41 .j+ J.t-!ENDM J MACRO ,a .rl2".i-s .J.r:,re a-;E t-,,:-SU.+F !t't gt+-t)

.4F +-t; '# 
It di 3f L cb.t:S;f t- r45 -i,-y,; ! .ri t,qt .!-iL +:-il: J-jL .i. L r o,.ll; G;i 6111

;_6 jS.rt c;K- g .r!..i.:;t $r tt't

mocronam€ macro

[instrctionl | ; Bodf of macro

ENDM | ; End of macro

olL"u 63JSl" r.4,.*tlr
: { ,fu.S.f ,r', JlJi,.EXB o.[ri ci- 6|.,1a b !:*<- ,glo.rt{ d.rL.lrSL .4rs ci- I'r.il



fAA trff5t Jt cJtlll t d?J.t

page 60,132
TITIJE A22MACR1 (EXE) Simple macroE
t ----------
INITZ MACRO iDefine macro

MOV A:(,edaEa ,IniEialize aegment
MoV DS,AX i regi€ccr8
MOV ES,A:(
ENDM ;End macro

FINISI{ MACRO ,Define macro
MOv A:(,4C00t1 ;End processing
INT 2]'H
ENDM ;End nacro

i ----------
. MODEI, SIIALI,
.srAcK 54
.DATA

MESSGE DB'Teat macro lnatruct,ionr,13,10,'$'

i ----------

tNITz MAcRo ; Lfl -L.p 
:j-1 t'a^u 4:s lti jr Ll 'g J INTZ JtL ir'-l lu

Mov Ax@'t.tr ; .j* J-SV'Lr'j 2r rf .rrb ')t 'r^lJt .iv-*.hB I S-&-t
Mov DqAX ;.4J,J ,-at+.lrJ,-q-@ dataJAX.DS.ES - rfCLVtl
Mov EqN( i J-SU ..slL r.r-.! .ritJ J.:-l dlJ t $.lj 'r.rd {.LJ itENDM ; jft6llsl J5€;3;TINITZ :fVs:pr;rir.{.}-rns-

Jj\ t.l-;ut INITZ 2rSJ 6-:.-{rl-l .,:if .+L; rrti:-l .-q{.r. rl2l.r.i. tt t .rt t.tt Jr
is* .8,1 .-/)J\jfL c;!1*,r t6,ty2t 4r,lrF l+ottn.t: t Sc/,l.-L.q lJ.$r.-.fLJ-)
,jy F t13t .:llzj;as orJCr;it+ b.-t_F l;.r. {-l.r.rlINTfZ J-SU )l;.r- 4;f.1"} r.by

e:*lt:fV r,;Jl..r5orLi:-lJL* -LiiINTU 1fl y*t 3l r:-.1g9* ^.Erq,S..gfl.4 - s--J.C

.tl.,. .Ulj t: :-$V Ja*.r1.-l .llr I I .rjlorLii.l .|,ti r^i.: .:lrr'rr dslo.r-! ,-lrL
: .6u. ,gL orta ! r..l;r1 .5- .;l "-..t eJr S f+S i-f ! FIMSH lb L, f.rr .r-ft, +t"

FINISIT MAcRo ; .1r5L .,u.; .Jt J-st rsdrcJ-r 
"[-r 

ubrr.ir *-J 4 yy-\ 
J,<-,

Mov Arq4cInH ; .r-rj.r, grll "tJcr orLi:-l j ' )u' z b FINISH J INITZ

INT 27:r. ; ,.!jbr1 .9[:;l ci- r'tr'lfL t-1t51r oav ]!-'l r';:,lrl ;)L,/
ENDM ; fL,SQul .tJ.r -tl ":.- 

b Jrr,./ J, )Jbt -f r-€ c*'Jj b

..r..]L 3r5L;;-r

0 000

0000

0000 B8 ---- R
0003 8E D8
000s 8E c0
0007 B{ 09
0009 8D 16 0000
000D cD 21

000F 88 4C00
0012 cD 21
00 14

.CODE
BEGIN PROC FAR

INITZ
MOV AX,OdAEA
MOV DS,AX
MOV ES,AX
MOV Alt,09H
LEA DX,IIESSGE
IlitT 2rH
FINISH. MOV A:(,4C00H
INT 2III

BEGIN ENDP
END BEGIN

,.Macro instruction
;Inltialize acgnent
; regiatera

iRcqueac display
il,leEaagc

;End proceeaing

54 55 73 74 20 6D
6t 63 72 6F 20 69
6E 73 74 72 75 63
14 69 6F 6E 0D 0A
24

1
I
1

R

1
L

rrL r$ JF-\,t\. sr\Jt ) \\- \ JS.!



sr.A^l dtjtr++.ti g;J+dl Ot{J, Lr4lt..uJ', fA1

;.".;. tS 611 al.2;tt Li +l c*l ,t-l t G+ J-SU L..1,- (rar.r" LilL.j'1' c.*! ?" e* zTTASM)

..r-i rrl4 .q: jr5L .4..p tr PAGE t- ASSUME JiL ,r1bo$jl.:l& .r-l.1r1,r .s3jr* 4r
.{ -,, l.r lr.l-'St +li./ Ll c-*:i .r,.1* rLf u:.;i o:Li,:-l tli jl .llr 4 !.i! t:-l ;l; ^S u'-if V i.y;
cL;l5ci-.2: tr t^-t-it a:r37 ,S tttu. epi 64 r,j.;: 'r5o:t;;'l la+"[r, .^^ gll: -tCg.t .jl;.1l5

.r.Sdl.;f t6rr tk-b::4 yt.1tJ 1+;si'f

tof-Sb.rl laf b\ jl o:tc.rl
.ri5.i-r-- Ar; agbJt f.fi esj.o,1-rsrl.r.,, .,1b.1*.l.rL, {li./ .J-jL 4 ;-:* JUa;t 6ty

,luo,* 
i:ffT:":j'*ffi':,' 

,,7:]:l;1" fu !v.j ,3j1s'. -u;
MOV AH,OgH

LEA DXMESSGE
INT 21H

ENDM

r:->t" 4 L *5osl: o.-L.i- a 45+^, ttf et* 1, fti14 fU +li,./.+5s" orl,"r 'l jrSL tPt ;'-l;l uls
.+S lt.att 

o.r,L_,r, a-'t- .1Y:

,JlJ.r5 },p-r":-SV *i!.,1s oLla lU r^ fi lL J,-l 45 tf u^ J*t t:t'L -q.1* .l: o+ itL'Fi 4
.Se ;-TMESSAGB2 gL ! cl)rl .i- +"[r1 .:.,11: :j>j; LEA 2,;,.:1: MESSGE ct]] bl.tK)i ,Jtt

MESSAGE2 DB 'Enter thd date as nnvdd^'y'

.rt'f+lr P il"t(i +,rS..rur*'IPROMPT et-TV;IMESSAGE? ,-*-* ulr g*l:- -St,Sv
PROMM MESSAGE2

)tJ,c 1-r J*t :-SU -L-r 1r (MESSGE) s'>f Jl'$i !Jt'L.rr-'2: (MESSAGBZ) rt:\
Macro definition : PROMPT MACRO MESSGE (bl.$)

I

PRoMPT MESSAGE2 (rtr!)

jrSLn .2.;-t'sf^.rrr! JL .-r5r+ JJF LEA &- l.rl.r Lt b .rl-l S:fL i-r,iLfri,Jl*l Jl-

b MBSSAGB2 J.*l .$5s. ,:*5Q ,#L,a-F.rs MESSGE oJ-i bufi 6q..i b @ESSAGE2)

..1-k"r, MESSGE f-r 6t-o:1.r,-j.1 ;t 4 -*,.li*!q.LEA )JLlt )t MESSGE ;*jrl-
J INITZ ,,St^.r-JL uLra ;;3^r .r:.-l or.i o':ls Jl-.lj $Krrh YY-Y JK-i rr.l-5L L"1 .l:t't d-r

.#.* .L-* tai;f .rS,:13- 2.: 3 .l;5,r, i-* UF 1: FINISH

f !lt..r-SL.<,-,'*,1 JK-.r.ftCX.u.;L.:LilL&-.1 ,.:-fUr^j"U'-."1;Kd Lt,jJLJ<;l 6"-

o; ,: n) I5.J,.F .l:*. b 5,- 120 rr.9- l; flr- I s:-,-r l.r- LISL S *t 6l-nclL;3.1i;l rl.u;

t: 'r;j 9VUFI irjJl* ,F- ,;(* I '*-L ', 93 jl lt lf Vrr-' 6L^v-l,! A*t '(rrl: ,r(:-" J**l
.t:5 - o JL .-c, ;

eJJ-J

t-Su rta*ji
t ,+" COMMENT oJjjl.:y .r* t-; 4 ,-.,r tl5q r-rl 1: l; ;la*z i i:li,-l t'.1-FL b>f ;}* j: 6lr.

:.r5,r, o:l-o:-l ; :l eei 6l:t p JL:".c.-l e,-i L;4

; 3r5l.,5Qrl

Macro instrution :



rAV taff5l. jl oJr it 4l I .iU:*l

PROMPT MACRO MESSGE

This macro permits a display of messages

MOv AH,09H ; ,5-l c.+lJt;5
LEA DXMESSGE ; dyel
Ir{I 21H

ENDM

page 60,I32
TITLE A22MACR2 (EXE) Use of parameEera
; ----------
INITZ MACRO ;Define macro

MOV AX,@dat.a ,IniEialize eegmenE
MOV DS,N( ; regieEers
MOV ES,AX
ENDM ,'End macro

PROMPT.MACRO MESSGE ;Define macro
MOV AH,09H ;RequeEg dieplay
LEA DX,MESSGE ; prompts

;End macro

; Def j.ne macro
MOV AX,4C00H ;End proceesing
INT 21H
ENDM ;End macro

.MODEL SMALL

.STACK 64

.DATA
0000 43 75 ?3 74 5F 6D MESSGI DB 'CusEomer name?,, ,$l

55 ?2 20 5E 51 5D
55 3F 24

000F 43 75 73 71 6F 6D MESSG2 DB ,Cuslomer address?', '$l65 72 20 61 54 54
72 65 73 73 3F 24

INT 21H
ENDM

FINISH MACRO

0000

0000 88 ---- R 1
0003 8E D8 1
0005 8E c0 1

000? 84 09
0009 8D L5 000F R
000D cD 21

000F B8 4C00
0012 cD 21 1
0014

. CODE
BEGIN PROC FAR

INITZ
MOV Ax,@daea ;Initsial.ize aegmenE
MOV DS,AX ; regiEgera
MOV ES,N(
PROMPT MESSG2
MOV Al{,09H iReques! dieplay
LEA DX,MESSG2 ; prompt
INT 2].H
FINISI{
MOv AX,4C00H ;End proceEsing
INT 2LH

BEGIN ENDP
END BEGIN

5fU \9\r,,.\.;\;t cr\iu-\ \\-\ $-i

i-r ,_ps j6"i tk ),t-l ,J;S,J..rJ.p .r;..t5r5c-l jlt*t i'r-s**J 6 ,-eS.-r,:r.1_rt
r:--J J-" o*i .r;,*:JrU i:fU ol-.r;i; +li€ fl.rars-j.i-L; L c.tla*;g; r.rl:,rr [tt $U

: !.::r lE Jft .F!j;-.r .91;li; jl # lr (pt, ..ja.a; .J.f * r.rrf i: ,,1).I-ALL

.I^ALL

PROMPT MESSAGE 1

..r,:3r5L L"".,r r, l+i)t dt +,,l-*c.*,| ;5- ^S.ljll er.t,5:1.r,.;,5!l: J'lye,t-Jt.+r* .{



.t.-r".f dLrtr*+-t5 sJidl Ot{i, srf3i .-9, raA

.i- ,j.1.': lU qLy ,S ;t^";t' )l E Jt '>-l ,J"'-e .IALL tPs \.r tK.rrl .Jj-# JrU eJ J 8;

.rJ; ra, $ 
^S ;l2j:-t 8 t-*,g r+ ric.-l.XALL l*1,;-),-fo .-\+r.,l,r (; ;) rrls .:r-

ir?+ J.5t )Pt Jl !,2.Pri .-J,Ji-l rSer r="lJn "*l JS- c-:l+ l: 1 rj-"i c- :l JiJ.(J'

r.[r, ollsl drlf or$' .l (+-r rl.u;ljf jyr,).SALL o$jl:y,-,,i:i tl t"b g',-{ .J-! o$ orLi:-l c.by 1: 1L

.r;ll .r,ui, +.liy ollsl J.6-;V C'r J.(.l .tl5.,, u:als! o$ Vh
Li- n Er.;|.; J-#b rr:-l oJ-Li rrt! 6r(,.r,.:*J oJ:jby uj* 3 jU: t, 6Jo.-J il.lby ,-.:* c5,-

l-r.slJ 4,;t.$-r.: d.!Lj \,>t^*;3,1.J-St ,i-l b .r+, iy ulr;4 trl.r la:i sly,r, '.r-5,r.

..r:rs r,!1; t -&-t .,;/ J Jb, cr.:"-L.j

4SPROMPT J FINISH . INITZ gt -r-SL ,a-82; .54 e-* It ij o[.2-; YY-Y ,-f5.-) c"l;y

J INITZ 4 e64;l a.Sc.- .l.SALL 61.:-l o$Jl)J,u+ 63L Sc;-fu ..:11.: .t-.! .:l: GJy lLi
b rF.r ?: . LALL orijby ,j1{ JROMPT 6ast tglt.tse 

'-5-qPROMPT 
lo*r./-TIJFINISH

4 e.i JROMPT,SJ-|V d--F r, o.5rn5 qr Ll ..r-rr .r':,-L; lJ J-fV L. I -:l^t;; ar rJ*l
.r:-l olj; e*-! .:11: (;;) c-it 6 lfU

t-S U qJ* .*- .,1-t.r )_S U 4 ;t o)ta.,l

INT 21 ;L L orL ,Sr-SV.i-.r-i! g;f-r o.r-i &-* C:fU ! lL.1l6;L c.*'l ;5a Jfl, d-F 4
'. tSu. stV ! INT 21H J Ji)L/ rlj AH .lt{ t: lt CL- 

.i- 45

INT21 MACRO FUNCTN
MOV AH,FUNCTN

lYo* ^H

: .r,-r.1 1t5 q lt J) cllt-t-r.{-r-* J*lS 4^i., ;l ls 6,:1.15j rJ o:li' 'l lJ INT 21 .if I ,S;i 6ly

m, 3*i{AMEPAR

JL .l51:La .r.l5 4^i, Gasss 6ltt b INT 21H ; .r9r llri AtI 2: l2 0AtI 
Cb 

IlfT 27 6,lt1r5 +Ji gtr:

:.r.orllrir5l.)15"i-rr-L;,JlJAH.rLi1r!02Hct'INT21H45.DISP('L;1.r,.Jl: e-&.t:-5tS,i-i
DISP MACRO CHAR

MOV AH,O2H
MOV DI.CHARINr *ii"

oJUl LINT21 -r-5L .itj. i;t ,SLr.rilj..r t l.DISP '?' +--J.1 *lt l{U.Jl,u- ,:-)\rci- rl-L:,St .,

.r5rla,.l .rlt; DISP !-riJ^, J) INT 21 t
DISP MACRO CIHR

MOV DLCHAR
INT 21 O2II

rlf{J. rJj t1 y.; rS J.*t ..r.,-L; .rSDISP '?' ctlt'.a;! DISP :fU Jl Jl- nwnu

MOV D,'?'
MOV AIIO2H



ral trfJt ll cJtll,l ! dgJrt

IOCAL oJjlrrg ri+
r,.tir1 1.r Jti .i- jl ,n,lt $U fl .s;b jt; )Jtut &-'.'.*,J ! o:b ,,.":e 4 i-r'J q t"J-iL ;l ,5rl"t-;

6trr-*; .: r.- q tb ft { .f,. J S,J;*f tt rl.'u; rr Clllt -,-'.q'-tt ! orl: ,-a:'c./*l ''t.Sorlr' 'l

.1ie S et )l ,j." e MACRO d-7;l.r-.L.'UALOCAL rJ;jby'.-ls .:.*A "rJy lr;b:'t":'
LocAL rlumnyl, dumnyz, . . . ; &-rtJl,ji.rq t- .<,. r:-il at+ ,)i,Js+ti

page 60,132
TITIJE A22MACR3 (EXE) Use of .IAIJ. & .SAIJJ

INITZ MACRO ;Define macro
MOV AX,@daea ;InlCial'ize Eeginent
MOV DS,N( ,' regiatera
MOV ES,N(
ENDM iEnd rnacro

PROMPT MACRO MESSGE
;This macro displaya any mesaage
;,.ceneraEea code Ehat requeaca dieplay

MOv NI,o9H ,Requeae diePlay
l,EA DX,MESSGE , PromPE
INT 2LII
ENDM

FINISI{ MACRO ;Define macro
MOV A,(,4COOH ,End Proce38ingrtn 21H
ENDM ;End macro

.MODEI, S!{ALI,

.STACK 6rt

.DATA
O00O 43 ?5 13 74 6F 6D MESSG1 DB 'Cuatomer name?i, 13, 10, '$'

65 12 20 5E 51 6D
55 3F 0D 0A 24

OO11 43 75 73 74 6F 5D MESSG2 DB 'CuEcomer addreaa?', 13, 10, '$'
65 72 20 5L 64 64
72 65 73 73 3F 0D
0A 24

oooo BEGrN 
"i33" 

t*
. SAIJIJ
INITZ

PROMPT MESSG1

PROMPT iI3!:'
1 ;Thie macro displaya any message

OOOF 84 09 1 MOV AI{, O9I{ ;RequeaE dieplay
0011 8D 15 0011 R 1 IJEA DX,MESSG2 r prompt
0015 cD 21 1 INt 21H

. SA],L

oolc BEGrN ;iili""
E![D BEGIN

ltu b. rt s-fit r U)t c-+ \ \-t JtI

qF ^*-n ,=-"iJ fl"Jl o.Er' 1l uira ..riS,r, er ILOCAL.lql.ry ,,1* jl o:th-.| oje; YY-f .[-i
Crl; c.r(,- o ' ': * f* tt;S f-*n.i;l.; b s 8e f ft*jlb al, gP Jlu.r>l .rllrr
glK- 1, Jl.r.r il .l-r*i eV eltOUT J ^il- nrit ,gtr.coMP .r1b jti ..r^*,J;: q Jl31 .{Fl,-r, c-. i

..t-"lt 6r.:- ;L rr c*l 
"fu 

.t J;loJ-.i irr'LOCAL r1.1.;,a, OUT gr I COMP gr .r.br1 
"f11(,-f t .t:\c ??0001 00T dlJ ; c-l ??fiXX) .11 .rlLr COM .Sl.rr n$ .rJ.r dJ.r- (i..? J lfL la*, y

I dJ+ dbJ-st L-r Afi*.fJr.- 13;tr.r*,J.'t-11.1 r.t-3 orti,:-,| r,.by .i 1r ir.r*DMDE lfV lP:



s..f,n gltrJr+.E u.tfJ d,U.l J e{ii.-Ut f 1.

.o.r-!lJy gb.r*,.1 6 $C a?*zi .4,p; 
U-l ,'--p./-l ^r 

.:J.t "r:rlr; ??0003 J??0{JIOZ Jl er+ y":i-_p

.S:rit'.'a>*
page 60,!32

TITLE A22MACR4 (EXE) UEe of LOCAL
; ----------
INITZ MACRO ,.Define nacro

MOv A)(,edata rlnit,lalize segment,
MOV DS,N( i registere
MOV ES,AX
ENDM rEnd macro

DIVIDE 
,MACRO 

DIVIDEND, DIVISOR, QUOTIE}TT
LOCAL COMP
IOCAL OIIr

; AX = div'd, BX - divisor, CX - quoCient
MOv AX,DIVIDEND ;set dividend
MOv Bx,DIVfSOR ;Sec divisor
sIrB Cx,Cx ;Clear guotienE

COMP:
CMP AX,BX ,Dividend < divisor?
.tB OUf ; yea, exit
sttB Ax,Bx ;Dj.vidend - divisor
INC CX
.JMP COMP

OUT:

ENDM
FINISTT MACRO

DIVSOR DW 27
QUOTNT DW ?

;Add to guotienE

; Divieor
; Quot ient

,.Add to quocient

0000 0095
0002 001B
0004 0000

0000

0007 A1 0000 R 1
0004 8B 1E 0002 R 1
0008 28 c9 1
0 010
0010 38 c3 1
0012 12 05 1
0014 28 C3 1
0016 41 ' 1
0017 EB F? 1
00 19
0019 89 0E 0004 R 1

0022

MOV QUOTIENT,Cx ;sEore quotienE
;End macro
;Define macro

MOv AX.4C00H ,'End proceaEing
INT 21H
ENDM ;End macro

; ----------
. MODEL Sl'tALL
.STACK 64
.DATA

DIVDND Dw 150 ;Dividend

; -------------'
. CODE

BEGIN PROC FAR
. SALL
INITZ
.I,AI,L

DIVIDE DIVDND, DIVSOR, QUOTNT
1 ,' AX = div'd, BX - divisor. CX = quotient

1 ??0000:

MOV AX,DIVDND ,Seg dividend
MOv Bx,DIvSoR ;seE divisor
slrB CX.CX ;Clear quocienE

CMP AX,BX ;Dividend < divieor?
JB ??0001 ; yee, exits
SlrB AX,BX ;Dividend - dlvleor
INC CX
JMP ??OOOO

1 ??0001:
MOV OUOTNT,CX ;SE,ore quoEient
. SALI,
FINISII

BEGIN ENDP
END BEGIN

LOCAL crii\r9, .11 l\ or\iu-\ \ \ - I Jtj,

dilit Utr.(.,- jl ta3/ Ur,J )J,'i cJf^.u

'idl n<r reby 1.: Jq 4 Ln te,.,ri 1l o:l;'*.1 J PROMPT J FINISH . INITZ -uL .atrjr5L , :ry,;

-tuL gU r51 c*- c(-"-r clnk-S.i. 1r b3rJL l* ll c-..,' .r;a1 .r.l.rci- .r-!L +' 11.! JL.I-



rl l Llf;Jt jl oJl.il*l C di1rt

.-r5.r,,3i .L--r 6;.,1 .1,-U 
,+ L. ci. 1: tt t .l-St , ;,rL' r^r .r-lJ J,-! .c.*l MACRO.LBY

INITZ MACRO

biiou

PRoMPT i'iissoe MAcRo

ilrbr'a

6+ +G ASCII J"-li 4 +ti Ll ..r5orti.'*.1 .[ti;: ;-y ,St-l .:,uS.&;l:r t- $-9-l .i- jl +lj"r
I , 1 *,tiJ .r:*l orj or.;i F: t-lt' IS.Lt.MACRO.LBY lU t J,U rJc-l o"t-.! ,-f j ,fi Jl5 1.r ..lj! or.L;

;l ,o-lr- U.i t MACRO ol23;ut e, ,Jl.7-.i Ll ..t*5o.:l."i,'l oJ-! ri..i .flo3t'L;t 4 f )l Jili.t
INCLUDE F:WACRO.LBY ;g( gsti: .l INCLUDE oJjl:yr.:.1

u[r, .[,1-':l'.ri;: or"!.{ g-l-5L '-e,-.;t ;L', s Sg,r,1.-: F: t-ls5 tgJ.s !.MACRO.LBY J,-U J.!^-l

;f ,rJ{ 6;;l- o$ Jr1*l ,:-..J ..r-iL ,r;-.ilr -iF t+i-if ,lJ. r.,:-l ;5- l--i c.Ly q Jt ..r-1.r:rtr*

.st-C aa;t J.,'-l ,-tr+'.; tl ,it 1:.LST ;f,.U f . t-rj- 2sC j'- L r5.r:-l -l-5L .+rto

;t +54J 6tS :-,,>lt*.t 1l orLi.:-l ! .tilf.,, u.t::*.r 6l,.Lr,3r o!L.e fib* t /*-l ,;-n b_f
(A--r .t' / dti:.t) :-5J o:U:-l Jsl ^J-r 1-r ln INCLUDE

IF1 
F:WIACRO.LBY INCLUDE

BNDIF

,J.--r -.-'p J-lr y3 9 Li ! lL"l.SL' t-j?,r. J*l r, IFI .llrll 6lro$jby ,J+ ENDIF J IF1

; rr*i,r- rrl! 4 e u Jf V .L--F,JS.<r-l .s)"/ .^il; lJ IF .-$i ENDIF o'!.11:r, ,.:.t '.t:S,r,lt- ':

.l1ll r5o.;l-.il eJ>.rt ls o r5oJ.;jl:y o* l,S-iF6.0 d :MASM) .t-,-J,-l ,J-frif r.rl5, 1,-1L.1 ,J;;l
, ;l4l .af **l:,"..o1.5- &r" 6- rt ; clty L; y lm e y )l o.:ti:-l .r21- .1r TASM +(Jl- 1:

ENDIF J INCLUDE . IF1 o)\.+ ,g!l: YY-O 
"f5-: 

...br, Jl rnr,r. dl-.lj I^ST ..1,-[ t, b ENDIF tii
$rl: :.,inJ PROMPT J FINISH . INITZ rssl- 2, 6 u;sf| e,\;ut.rJ-j o:l: O-r i; ^S.-r

.t.i,l or;: f-L-lr'-s a.E1 L-i; MACRO.LBY 
.J,-S o2r. q

page 50,132
TITLE A22MACR5 (EXE) TESC Of INCI,UDE

IF1
INCLUDE F :A22MACRO. LBY

ENDIF

MESSGE

.MODEL SMALL

.STACK 64

.DATA
DB 'Teat of macror,'$'

BEcrN ;:33" FAR
INITZ
PROMPT MESSGE

BEGrN Xi$t"
END BEGIN

INCLUDE.jU".K)\ c$i':J \\-! $-l

r!tn156:-1.1.1 4*6:f|rpr.{;t Jj+!;{..^-+ ittit,5:t1;c.,-"1*rl INCLUDEcll5.

.r-f- -r^U .:1b r..7lrr



s,.t t 6lIJ3A4rtS cl+-t Ot+i, sdl5ri &U1,1 11Y

PURCD o.rjjlsy,.rl+
j; *E11.: l1 cbqtS1.: 5f -f 6s-f L.4JL'lL-' J.*l a,5:1,r,. ., : .INCLUDE 1;-: ,5,- 6117l

a,[r, Ll o,:-l DfVIDE J PROMPT J FINISH . INITZ ,Jl-lJ_jt 631 ct;l,:S c{ a.5 .r;5;y ..r.o:

J PROMPT ril3-L 6LJ-jL jj* tll; Li +, PURGE o"rjby"-:{ .:11:.,;ti lr FINISH J INITZ -L;i

I rr:,rr lJ DIVIDE
IFl
INCLUDE D:\MACRO.LBY
ENDIF
PUROE PROMFI,DMDB ; +i"l,j-L 6l-rjr5L .ij-

il*rrz ;o$Ln.iL glr.l.SL jl o:ti:.,1

ctj-lSJr or.-i,orf! ,Jl^J-St 6u a 6|E d: "4.r "t{-"' 
lr ,-J l L/ td PURGE .:$-.c

..r11;u 3r5L

dtrJl
.:!..ia-: +!y & .i- ,fi AsfU J: .qL; dHlF..tS,-lr ! bJ-,** t- ;- t' A-f '* -I..t t & FLIS

.*4u" dJ**, trMovsD I Movsw , MovsB
STRMOVE MACRO TAG

REP MOVS &TAG

ENDM

cr-t- .r-.r.rr STR MOVE D li STR MOVE W J STR MOVB B esto C !.r-st r,.i: .r:lr;,r, y1t5

REPL- REP MOVSW LEP MOVSB b .-t5,r, ul*Jl MOVS )-*t * 1., D li W . B 6Lrr:"1.;L ,!*,1
.(r-!.r e-t ui[rl ,5lr,J[,.r]).:l rlnlMovsD

1!t'3 o,tijlr; ,l
rJ,L-,r. a--E ENDM .Lt .1 ..-l +, +5 l1 pt(-l )l ;* ,!*l b sy'r". - .JlF 6la.!jl:r, ,:.1
.(.t,5"t;,l IRPC 3IRP . REPT,5ly !FOR r FORC . REPEAT dbc,J!MASM6.0..r5rlF
p o-'l- ,5ly ENDM 4 +tr u.t-jL nr-:-il: trt fl Jl ..r-ilr .r.-bMACRO -i-F .i-.;: Lull:yr+ ;,-l

..r,-tl.rK,.MACRO .-c,.4 l*'l; elt.-&t BNDM 4.1 .r+, )lj )lF roJjjtrr,r.i.i

;lr,(; .o.r.jjlsy .i+ : REPT

gi:-113 r)tri: :1.r,.; ,"L-l J- ENDM b flr- rr.r)\^a )l ,;* L' ,r.i'f ,: : '' REPT o$j6r, ,.:*,
REPT expression : :,*'i llrji; ,.r,Le

: S.," ,qlj,'lr -,t+a IJDEC t;-r J[, f3t

N=0
REPT 5

N=N+1
DBN

ENDM

REPT 4

DEC SI

BVDM

:6"r rlF _'! O lr b DB N .tJy _, rrJr/ )lr.i. jL. ! l2 N pj: Jl.u

;;f,l5cl*15



r1r lnSJSI jl oJr ii {l f d*r*l

jl u-:+1.: J-lq 4 .-c,-r"J slr;.r.REPT jl orl;' .l :.13r ci. DB5 bDBl ..t:.5,r".kUDB +L4 O c,l*t--c

l J5,rr o.:l;i..| J-l ur; ,il tlr O ,51r, REPT ;l I tSu^ 4Jn Jf V,-i- .r,r Jl.t" .-r-! J.l+
BEEPSPKR MACRO

MOV AH,02II ; uiJf ,:' J.41.:

MOv DI.O? ; 3J4 ;SUS
REPT5 ;.rlr0
INT 21H ; vEJ efiJ-,- jlil-f
ENDM ; .,11r*.lt-1.
ENDM ;3t't cl!!

s3J:uti .1$3 o.rjjl:rr.i*: IRP

: r.i-l ;;.7 !i,rt5J5-i ..t-J-'lF 1., ENDM L' c-,!:-r;t ,5r! .f,- -J:*J '-*c,: r 'IRP or;jl.:y ,:*
IRP dummy,<argunents>

elt.lt S :l ;A t*l..r-i[ u,L- .':li [- ,5rrr ,6,1a:J1.r..1- 61-rrL; rl.r-'r-l -r;l-1./ ,23-t 6la:Vf 1i

.Js.r, lljbDB23 JDB25.DB 17 uDB9,DB3 -f*;lilJl.r::..r5,r" 4iaU6-*
IRP N (3,9,17,2s,28)

DBN
ENDM

: .tifr,. .tJj .re;L .>tr'Jr ,5t 1 PUSH 4l^? .<,- ,'l*l .;3r JLL .l:

IRP REG <AXBXCXDX>
PUSH REci
ENDM

,9;9211 4.vuu -rlF o.r.ijlsy .i* : IRPC

orl.: dt*l,i 1).1: b't,jsJsj .:-F,iENDM ti ftS-l )t ;*JIF ":* (FORC L-)IRPC oJjjby 
",j..,,

IRPC dummy,string I r.:-l ol-l

..rl.r +Jj b DW8 L'DW3 -J-*,l ,fi JLt lr ..r5,-r".tJ; string a*i.11r rJl2159 ,JlJ b .t5jl J*J.*t
IRPC N,345678

DWN
ENDM

,*-rl.sLao'lijlr;LJid
r5rlr.l ci- cJ.rl: 1p ,grr- IFl orijl:y,ri*l ;r iLi ..rl,.r tU b ;bF 6bo.rjjl:y d g;rh-' J*-l
J;lr 1: o)l:: ,l 6lj i-Ft ,); JL-cl ,5b.s;l:.,gr-:g .,r,:r5c,:t;i'.1 ul.r-l ;;t.rra J.ll ljf ;: L;i.jl+t5

JJLtTDLi.ENDIF d,. 6!l:.r,-UIF o.lijl:yr-lq'r .$i; tJJH )tL).,ilJ n{l JJ+-J-jt 4.":*
.:1.9;t- ,IfjKJ Lill: .rjL,r. 1,9n.l.' A[* J-" .4 ,5'L;|EI-SE "(,- ..t-u .-Jb lJ o$;} c*- ry t'

: r.i-l o.t .i ,t11i S;6bos1br1r.i+ 1l IF

'!-;
d}'i

IFxx (b;)

EIsE (g4l*rl)

*oto 0r.Str-r)



s,.A.l rStljf+;ll5 sLFJl ntJj ! sdri rrE.;'1 r1f
J.^-l . r.iL c*".,1r o# uu.;r1 L"t f1."r5.,.:l*-l ! "oJ^! 4t* Lr)",St.L; CQ .(,- ENDIF .iJ- q

.br: 6* -J.*,r r"r[ -bl, b-; -st.s.r rr-TENDIF l,- rjsr.u r"rLi EISE JtJ ELSE b t) ,]-; s*
.r5,r.; 4i \ *r-.'JJ.: d .r-:t-J EI,SE f t ,$u,, t-l t, BLSE 1l .u

:JsrLr, €.t lt -&t Li.rll .SLn..:jl:y":* .tk-r J.6" ur,) t2lzt

.J5,/ $*l l),)r-xd.1t Jtl,.r!g-:,.u54!.21 )t .- lt atV -&l fl:IF c,rtr. a
.r5,-r 

"l*-,1 
l) ,)t:6J* Jtl, .r!3:-.: S"r.1l*jrt .p, o)V l*l -Sl: IFE .r;Le .

.S.r J- l) *-; d,t Fl.: ,:!g-r ,sss r5r.t.rtlrrl 1., JJt ri3.Ji^-t ft : Int (c-+ jt!r) o
tS,-* ,F l) ,*-rJ.S* Jtlr o!;;-r 6-e1 .-r5r.i;l:-X l.r g.t: .r;L".rl*-l f t:tn (s-+ ,-iJl.ie) a

l),)::4tJtl.r c:l1g-t J.,*-l .r-iLo-r"j*qFEXTRN bl*^.!o.br,.1:.:L;fl :IFDEFsL; .
..r5,r" r.:;l.ry

,)-X SA;[f : .:f,,ry: r!*l .r"31 or.j"i -ery.; EXTRN blp o'.! ,".[r1 1: :L; r5l :IFNDEF :L: o

ot-f ,i ..tSo st)l:tt, -b; lA,.J-ls .rl1 ;-: ;.*l .riu Jf- .sf- ,ol- jti f l, #:;';;; .
.r-i! 6la,_.e! pl" c-;q ei_ .l*l: 1: .r,_[

;;ltr,l) *rJ 5,-.i Flr ot2j;-.t,J*-l .$l+ JL; ,st* ,ol-rSri $t: IFNB <Jl.r3)i> .
''r-i! l51',-i! jilJ c,i- r5,- 

"!-b 
.l: .r,-L ,lLrfri..r:f,r"

.r!3,:-: /.*l ,r,iq 61L- gjs &t) Al.6)i I J3l ,5lc*:.1 At'fl ft: IFIDN <arg-1>,<arg-2> o

..r-i! 6lo;1.1,Jt"-Fl,1.1: "r,-L LnrlL;S1i .SO.r;lrrl b ,-P;6A
crlzP.r -J.*l .rjtl .r31ii p3r 6l^z:,1 ,tl' j32i L J-el ,glui.,; aUt?j f t:IFIDN <arg-1>,<arg-2> .

..ui! ,51,,-;! ,JLo-FlJ 2: -qL LaclLfi..S,." gilt:rt, ,-br: 6A
.(63L- li F) LE ,(rl;J) LT ,(6jl-L) NE .(63L-) EQ ,5let,! 6GfLc rl -ul.r;,r" : IFE,IF .

: d-1.,1: Jt:" ,J! uJ:f o:lii-l (g;L L- -6:i GE j (rl -Ft:.,irCf
IF expressionl EQ expression2

lrti l1 a-.1, p .<, 3CH 2.,[- INT 21H .*-l olj or.lyi (,.L+ Jl- Jl) IFNB osli:,.1 1l o.rL ,-JU, .i- lq.i-l J:r' ' (i

3 Se ,r-"h\ L FINISH lf U, il Jl.l .rn: cllAl 1: c:31t rf"i- -r rr: utli ! .rjlr.l L' :;L,r"

FINISH MACRO
MOV

IFNB <RETCODE>
MOV AI.RETCODE
ENDIF
INT 21H
ENDM

I r..i o.:Ur:-l r:.l.f;t'1 -r5e<,- Ar-L ell 6l"i;;l
RETCODE
AH,3CH ; ,rjl:t r--'l- c.*l1i;:

jb AH oL,' 1.: ;,b ,6 o INT 21H ,gloc.*1.;.1,r a--o .c,-l oli o.:.,13i IFNB orl;: ,l :l e-&-t Jl.l, L;l1r

,-/s: \DX.r{.6i IFNB .ll o.rl;.i,"J tINT 21 .1r5L ..r*rlr;-DX 1r./ ,511.ra" bc,*lr*l: ,r>y j !.ll:
1: ".1lr.ie trrlr ,$ 6! MOV y-t )*l (!rl.i Jl; J.t At $jl1 J*t e^", }-V f l. r")l+ Jt; L' S.r

; 4iiJ ep-Jr' jl_il_,l

INT21 MACRO FUNCTN,DXADDRES
MOV AIIFUNCTN
IFNB <DXADDRES>
MOV DXOFFSST DXADDRES
ENDIF

INT zIH
ENDM

:.t;S,r, .t]r; DX



r1a l.6fjL Jl oJr lr ..1 I d*rrl

:r:JL ,,.1 1::11.:;l+AlI 1r gi;lrir d1 lii FlticS,- 6ly ..:L J*lJh.i,, Gs,sts Gl-t INT 21H jl o:l-cil

IM21 01

oLi 1s 0AII 7.,[' r., ,51;154.!1 Li- J*IS4^ir 6sul .JrS,-/.tJr tt INT 21H J MOV AH,01 .J.1*lLj

:r..il JSJa1" ! INT 21 JfU pli,-r..:1b;t ; DX 1r 6.:.1.1j ,,.rri jAH
INT 21 OAH,IPFIELD

.r5.r +Jj bINT 21H )1.;4' JMOV DXOFFSET J MOV AH,0AH al* 3: rt*-l ..",o,

DXITM o.r-jlry,.i*
L-i -Sl..qL; *,.,.r-* It t L-i Lt- 45tl! u,Lr:',t;tls".r& .i" J,t": r:-l ;5- Jt't .i- .-c,-r

: e-l or.i 
"i-S -b y y[;. y..r, EXITM oJ]jbyr.::i .t-r'rl eE :fL. L ,;l ,I.*l .tt-]L g-..a

IFxx tb-l
l;*l' ia;|

E)OTM

*orr
orljl:r- ,J+i jl J-i.rf..:-s 3 J.r:4ri {.lrl b JJSI" t- .s;j el3* EXITM \ .fl*;, y },*l Jl
.4F Jtl, ,:t4,;i Jt.r:- "q.5,:l.iilIRPC J IRP . REPT +;|; 6lrlEXITM )l.t-Sc -r.;llrENDM

..ui!,rl.ilr jS:-SU &-

IFNDDF -, IF Ja,-Li ;l os[ir"l t :JL
,t--* ^J:,t f*J ltiJl 6ly Jl.n ci- +5.:*IDIVIDE gl.: r J-st 4 i-r e tV YY-l r"Ly.rL;L

.rS"*j 4.f rLre; tlv : *V* ,1s.a d.l-t.;Lfttt, l.r tt;fL;;;-r .r,.! .:p15.'r5,r" .tJi Jtf
ell. .6C o.:|i:-l ..rilo-t-.i .-c,-y.; r.[r4.r, 'L;lj o:l: r,.rLc L-i +*,-l ,.".1-r: ,gly IFNDEF i :f U .# ,.*.i
r-t 6r{.r -ra:^" lLg ll;,r" CNTR) .J,tr,dr* CNTR lU lr ,J.,l.;;t rL:i .i. JJSL or-!.-a,"JJ 

'e -f
.Sc'r,.,1 bti -e -b:l lJ CNTR .l-Jt, . ftt! ,- g* 4sttldt (rJlrrst .4-r,.tt: ,r(J.:[,i:.-l 3

IF CNIR

' *ff" rfu\
ENDIF

.'-..,.,-t CV :f L, upVl ,^-i; 3l J tsc 4i \ gpi )#l ,LtL. iL." )+,,.;i;tll ,9!b CNTR ,fl
li.i .ullr ;l; IFNDBF 6lC* ,i.;'*..l J .r.o)r^/ rU.i, 0 tt 1., CNTR ,nljl 1;->,.i- ^5r+! a:jl.: a-7j;

..u-r.:1lri, rrl d5.ltl dlilt 1 c.fSL: ! CNTR

,5jr!1. 1,:-t#Jl .JSLI!.1:.rJ,r.rJitt.t5U-L-.s1ljK ?.t*qlJl-.'' 'lLJ]*l fl
Jft Cy.rl ,JlJ'l.r 4.stf .r,J-" t1 ,>t-*;3' & s* 'l r.;*b.r! gr*a. Jl*c{,53l-DIVIDE
,rJ..^-l .rS;t 1;Ji-;,-lt .$li.:lrl9.*L J lf' cl[5..:-)\r r.:..:lr 1 *C* Jtl*- * r:; .ulr;,r.

.t:.*,-1.!*-l 
"+-lrlrJlarrr e-E-r,St -l ffu.1,L.Fdj5.$SorU:-l .rty'6Lros;lrr1r.'a6tn

IFIDN bi :t o,rli:-'lU -eJt,
MOVSB roJ.-l orl: -*lt\ C r:-t rf ,:-l MOVIF 

Cb 
tr ;ft, ..i. .+.* 61t- YY-V .$! r,br1 ;L-L



,riivf dUtr+Fl3 sl+dl drql , s{tt ..9J{ r11
r5,- MOVS t-l d!-lJ,r+ (sl5)W lr (.-,.1r) B rtr! \\ :fU rp, +tt n6.SC.t!r;MOVSW t

.{ti .r', llri. ..' .l MOVSW U- ,'*.1 MOVSB

: J::.,r * ISU qJ! J)IFIDN :lli.;.1:
IFIDN <&TAG>,<WIFIDN <&TAC>,<B>

REP MOVB REF MOVSW

paqe 60. 132
TITLE A22MACR6 (EXE) Test, of IF and IFNDEF; --------
INITZ MACRO ,'Def ine macro

MOV AX,@dat.a ;Initialize segment.
MOV DS,AX ,. registers
MOV ES,AX
ENDM

FINISIi MACRO
;End macro
;Define macro

MOV AX,4C00H ;End processing
INT 21H
ENDM ;End macro

DIVIDE MACRO DIVIDEND,DIVISOR,QUOTIENT

COMP:

LOCAI COMP
I,OCAIJ OUT
Cr{IR - 0
AX = div'nd, BX = div'r. CX = quot'E
IFNDEF DIVIDEND

Dividend not defi.ned
CNTR = CNTR +1
ENDIF
IFNDEF DIVISOR

Divisor not defined
CNTR = CNTR +1
ENDIF
IFNDEF QUOTIENT

QuoEienE noc defined
CIVTR =CNTR+1
ENDIF
IF CNTR

Macro expansj.on terminat.ed
EXITM
ENDTF
MOv N(,DIVIDEND ;Set dividend
MOV BX,DMSOR ;Set. divisor
StB CX,CX ;Clear quor.ient

CMP AX,BX ;Dividend < divisor?
JB OI.rT r yes, exit.
SUB N(,BX ;Divj.dend , divisor
INC CX ;Add to quot.ient

OUT:
'JMP COMP

MOV QUOTIENT,CX ,.St.ore quorient
ENDM

.MODEL SMALL

.STACK 54

.DATA
0000 0096 DMND DW 1SO ,.Dividend0002 0018 DMOR Dw 21 ; Divisor
0004 0000 eUOTt{T Dw ? ;euotienr

i ----------
. CODE

OOOO BEGIN PROC FAR
. SALL
INITZ
.I,ALL

IFNDEF 5 lF g\rcrii\:1.|-4.f c$iu\ \ \-\ JA\ J*



r1v llfrst jl oJlllrl , r.l,.r^t

= 0000

0007 A:,
000A 8B
000E 28
0 010
0010 3B
0012 72
0014 28
0016 41
00r-7 EB
0 019
0019 89

= 0000

= 0001

= 0002

0000 R
r,E 0002
c9

LJ
05
c3

0E 0004

1
1
L

R1
1
I
1
1
1
1
1
1

R1

DIVIDE DIVDND, DIVSOR, QUOTNT
CNTR = 0

; AJ( = divtnd, BX = div'r, CX = quotrE
MOv AX,DMND ;Set dividend
MOv Bx,DIVSOR ;SeE divisor
SUB CX,CX ,CIea! quoEienE

??0000:
cMP M,Bx ;Dividend < divisor?
.78 ??oo01 ; Yeg, exit
SUB AX,BX ;Dj.vidend - divieor
INc cx ;Add to quotient
JMP ??OOOO

??0001;
MOV QUOTNT,CX ;Store quotienE
DIVIDE DIDND, DIVSOR. QUOT
CNTR = 0

; AX - div'nd, BX = div'r, CX - quot'E
IFNDEF DIDND

; Dj,vidend nog defined
CNTR = CNTR +1
ENDIF
IFNDEF QUOT

QuoEient noE defined
=CNTR+1

CNTR
Macro expanaion lerminated

I
I
1
1
1
1
1
1
1
1
1
1
1

CNTR
ENDIF
IF

0022

EXITM
, SALL
FINISH

BEGIN ENDP
END BEGIN

IFNDEF 5 /F g\ro.rrj\:r1.i-9. j\ c>\iu-\ \ \ -\ u $-l

rJi r-! .t-: d:.-:i MOVIF B ,>.1y,."; jrSV 2.*t &:f 1: l1 REP MOVSB 1.*r JFIDN ;J3l
B Jrl5.<,- f t .S,y.rJy t, REP MoVSw 2..i: IFIDN ;;.3r,r-i! or-i a-i; MOVIF w fl J,JSs.
(&) fLc Jj* .rU:-l) )r ralJi MOVSB Ai ,r"-;A J Sc 4i gpi.i- J*-t."r-.lL orlsW L-

.JSu- €.)J.l) r:-l: c,Jl .S,- .W c,JL B ,:Jl- .J5.:-^fu 2: MOWF J[, o-.(-r-:lr.f il^Jl ,Ch

..u-i[ ,iil: rf J G-)t J_rU, {q DI J SI rSt"q! J.l l/-j q5!-l o13-r dLr t b -L-ri J,-l Jn* .,*
irS.J ..- lo:L ,r-.i.;, \,)F6bo.!jl:y ,,L-i jl o:l;'-'1 

e-rJ; A J- fr-j c^-+ + 'E :-SUJ,-| iJ-
..t lo.:1-ei g#! b .It- ll-r .Jl^J-St Fi gl-rt ljY .::!U ..JJ;fL'

!t{5.}153
i-; 6c-t, 4lr:n or.! 4jtU-.! d-- J+ t- .i-;t ,59! c<,- MACRO o.rijby ,l* .,i J-Sl- .4.1,.; .i- a

.r.;b jtj .. ;,tr; u;E ,5111 ENDM o.r.ijl:.r,",1* 4 t r:S,-f r,ty tr;-5U

.c.-l .1r5L l-r .r:':5"f !j J-51. c.r! ri: +f 65..:-l c.br1 cf'- J, J-jt jl o:[i:-l ojfL 1':'-s ci- o

.#CJ;,Jtt.1r5L L p: .$!jr-..i.JSJ rrtrjj;t: :l.XALL J .I-ALL ..SALL,gtao.u;byr.:* r

.;r5tr-l^'.;t J+nl-.U)t1.r,L;J-ln,rrJ-tJlJ JfV-L--r,s.l-l:,r"L|.,11 orlrl'l .LOCALoJ:jby rje o
.rF.*l,b

..r^rrr l.r ;-:* -iG,jl tr.r-rr! .5-1j.t5clt5,l -/.JlS4 ! J-SU d-.r- ,, ,tij d1^b|tli;l orl;' 'l I

, 
.brd tll:t+;l 1r br.by -&-t el-,, b o.t.! \!.i ,Jt J.5t ..lrSL cL"15,51 r

.)J, di1!'tt $U,ft^rtl! tVl bli,t,uf; r1b,s3b7rd U o



s-.ili dl.otJ+.t5 sl+dl Otii, sr,3li r-til

0 000

0000 B8 ---- R 1
0003 8E D8 1
0005 8E c0 1

1
0007 F3/ A4 I

0009 F3l A5 1

0008 F3/ A4 1
1

00 12

page 60,r32
TITLE A22MACR7 (ExE) Tests of IFIDN; ----------
INITZ MACRO ;Define macro

MOV A)(,@data r Inicialize segment
MOV DS,AX ; registers
MOV ES,AX
ENDM ;End macro

MOVIF MACRO TAG ;Define macro
IFIDN <&TAG>, <B>
REP MOVSB ,'Move byt-es
EXITM
ENDIF
rFIDN <&TAG>.<W>
REP MOVSW ;Move words
ELSE

,. No B or w tag, default to B
REP MOVSB ;Move bytes
ENDIF
ENDM

FINISH MACRO

r\A

,.End of macro

;Define macro
MOv Ax,4C00H ;End processing
INT 21H
ENDM ,'End macro

; ----------
. MODEL SI'TAI,L
.STACK 64
. CODE

BEGIN PROC FAR
. LAI,L
INITZ
MOv Ax, @dat.a ; Init j.alize. segnent.
MOv DS,AX ; registers
MOV ES,AX
MOVIF B
IFIDN <B>, <B>
REP MOVSB ,'Move byEes

1 EXITM
MOVIF W

1 IFIDN <W>, <W>
REP MOvSw ,'Move words

1 ENDIF
MOVIF

1 ELSE
1 ; No B or w t.ag, defaul! to B

REP MOVSB ;Move byEes
ENDIF
.I,AIJIJ
FINISH

BEGIN ENDP
END BEGIN

,FIDN !rl)\)rt.;;....1\ cr\iu-\ \\-\ $L

lrulr.*
frf.r vilr:.fVjl c.rl;' 'l ,-h-l"iq,ia; .YY-\

.rr-:ri !BIGMARCO gb L o:L J-ji.4 b 6y1: J irJJl .YY-Y

..-l.,ii q J-SU l"-i:.r-Jt, "Udc{ r,ir .YY-Y

f c-43 ,*ri' JV$;t .\t-l
:r*:5JSJ,-j bV 6)116lc.u;by d+ .YI-0

.15.:-.J ,.t:54 al;p l""i...tSr5;l1.pr ldi (.iJl)

.,rS rS-6.h.r5.rlJi Jft 4 .S ,114;-: urc-!;l(.-,)



111 l6f.:5t jl oJLlr.l !,.ratt

:-k-"-tl rlar./ 1V;l lt e:- n5:-5L . L-y; 3: .YY-f

,S,t ?t' c..!1:.:.-! 3 #4.qJy 6.I5MULTBYTE (JJt)

os34.rl* V.t_r*. J ?J-r.'.Sg:to a^151r e^15 6 S,l 4ly,5"t-f MULTWORD (-,)
lt )V tt-y 61a0.:1.: +5cQ;S*"br1 -<- Lt lJ l^-t-jL,glr4l ..u:.-.r JSL, -L--F tt '*t 6tr,tt$i

.lr;S uls.tt..tl.Srn.4F
r15,r--r-rjlr 6lblte.br,.r5..;-:.1r5L cl;LS4.rr.r-i ...c,-J.j YY*t ..F;.rr 45{r,-LA#l- .f Y-V

.-qL;INCLUDE dri J,,:^-l J:l:S * 1.: ! ct;t5,5l+-r.r.rl nJ

,-,4J ,yli +lr .l-SU .+--y.t ott)./ orli'..1 r/b ,5ty INT 17H ,l e5PRINT17 l[ t'1 J-51. d,- .YY-A

.r-! f^l,.l ,J-* -e ! o-r.-:.-e,-ra,./q j"; -f cslt s -,.jlr,(q +J
p-;';t ,a.l;y 6)r-l crLl lr . *\ -p qbfr* ft S +S '--$\ 6-k ! YY-t J*: Jt'L .YY-q

,:5^l *ra-
J MULT\ilORD . PRINT1T fl; L ab:,iL )l E 6 ,-r'tt 3 orr;.f^-l e{a-j4 61.."Ur1 .YY-\.

..uJo.:U.:-l MULTBYTE

4tWORD2 r WORD1 gb t 6l+^J5ci- rl+;,.r BYTE2 r BYTE1 fblr .*-! 4 rl+ -er (-iJl)

..t5.+f osl,g:.tc y.:U,6;L l.-r

614^J5.51 .d"j 3.: ..,. ,,." 6ly MULTWORD J .4q .f,. rlj ;: ..,. r"." 6111 MULTBYTE;l (..,)

..r;5orlc-l

.+5vla LJIPRINT 17;lo.:l4:-ltr -r.lr+ ASCIL:JIi.1b J-L (Cl



Wdf$
lb&UrJJ lr *f*,

.c-l l;*.ti J*l 6Lrr.[r, ,Slfl s dij $] p* 6,*.ir."Ly 6Lr.(;5; cll : *i"tr

d!Jri
,l ,J.L, +5f ,5la..by dli.,. Ll .sy Fl-.!! J*l J3zL.i-,J.tj t" 6b+"by a-.r.r!,=i y.l l.;

lr -Ey 4 .r,r.uL;L ,fA e.-r-j .[,-'J, .:l: J!3- lF or-: L*-l ubrl -r-j * t- .i- l.i .:-l ,rlzl .."b.r,

: r:-l ba-"[r, rr;
.-!r*t dU J: .J+jby .tbls! YL,C! .rU 4 .r ,:--t.r5,:J ).F 6J.J[,l, ,Sl.rr - la;L; tlr.l;u3a ,5111 o

.JSLr".rf; cl3l.r- ! rg JgL -iJ:; ,5Lrrr1 6 ,-A-h.,S.sa 6lao)1y t-y cJ.la- r

or;Jri c.1,..1, ,* .Srf +Jy 1., ,f >j'. ta-;- (.OBJ) J&i' Jt l. J s.pd J'*-l li+, s-h, *E-r -e
, j*l a.N1.!-,* .-r.r, $y o"r'J eJ; (EXB) ,11).1 Jr.l..i- c b t ai' 6Q9a|(LINKER) ,r*rr

;5-* .:3- {y c ji bc.Lr, y.,1 .tSu. ;tytj lt -Nt. -$ J+ t- .i- .s tSry ;ti t, t*t 
'.5 

g-l 6,lo-.8s,.

.rl5 jlrF \ ,5.&t,gl,ruby y-j c.-l
o\ a-.[r, J),;)-21+.[r,.(a)r,:.;1 1:.Ir:.redl-ljlto-N1 ,'-1 t"Xu!cl.-"b;J--L"';l JL:, lrYf-\ JS-i

Ye"br,yj\ uby ilLiisslrrJll!Y.l\ 6Lrc.[y il]-.1 *"1y.(b).1;.1 .1r.xlf.rlf bf :V
.J;li,r^ltl)

..r5.:tnt F! J /.:^-t 6,lr;11 uar;:;.r- J.-tt clL.,lL Ll :1b .:3:3 *Et t.t,r-r:uL;L;l 6r.t :, {yl
! \ .i -1 slu^ lt-a l.; Y oY ..r5,r, ;l-il-f l.r t o..btt; o\ c.Ly ..,ij iU, 4t s,-br:JL .*L" J,-! .;.;,*r
o:Li:-l atf 1: J;,.:-l CL\.rf.f .'r,.'[ .r:S;t ,ilJi" q 

^5 ,].y .y-l jl orh:'-l '.tJ! rs.f llal

.s frlr JJ, u#.:)li:t L ai;l c'*1:l:

SDCMDNT o.rjjbr., r,l.*

,rtS +U .c. -l SEGMENT is;l:yr+ 
'/-tl6 6lr, orl;'"'l r.r.y 6Lrs.rb.:;l 6:1..t-- .5jL u:;* ;,1

.r:-l d*? J.ISSEGMENT oljl:r1 r-!,51r,
seg-name I SEGMENT | [align] [combinel [classl



rvt rrU.;1 ;l Q $3ag

..r-i .rrlr; orl: gjy align r vollrbillo . class dJil

.\r.*ir^IJ*\t-\ $I

6rtu Lt
: +Li jlri c,rlr .LiL 4 )t :t g-i li ! .:.;ab c;3- b .r;fr, Jn-l q ('r': .r5Jr)etign fLe
,!.lijJ. lrdrb;lri.$.rrlr;fJjlro.byr{rLdr,.br1r,;,,<,..;t c;-i4.Strr..'".L;r.BYTB O

..:-l V*1. o.lc{,-r Lal 8083.r(J;brg y 6 4lr,ul:r; r9,lr,

uJS )y, jl t-ub .rlt ;-*e:-f; Lrr.brl fi: ! r5...b.l,, ri &- )l .g;.(- 4, glt.e-Ij;r, WoRD a
.r:- .l *- .L- lJld Lel 8036180286 6Lrrf-fbr1 2: 6,r1tre.br1 6111

.;-*C olhil .r- L ,5bri:.;br1 3 A.YAP ,JlJ iJ* .6lr-If j: ;, DWORD o

6trubrl 6ly o.rL,i:-l r.,9. r-Iil J C-i ,-t*, elt|.(l0H U- .\p ..; 6..a,- .lU) -l .itjt tl.;r, PARA .
.buby.y-; J'kl

(100H t yot J .r.-E J,ti) r..ir.lr,PAGE .
sri4 ,,a^- &:-*-:r .)1.'} $J -h1r PARA ,.f t,-;..,U' t-;.l.,. .* Jrl ..:;3;l aling Jt-r .i.U
:rL.ra^;.e::3 ltjJl .rr.rrl;;PARA .;1r-l,,.,*-rb.il y:-.;;,JJ+6bc";-f*jl i,i!ij-.r:Lt

.ry .trlr; # CU f.r cr-f- tgbtt ,-)s:,,f1&,t:JL .rlb

*t;7_;
L-r) ..r.rr,r" F.J J Jr-l q l.l .r,Lc>ttt .bc;-f- ;,r.!b r31; lF t- iJrf fti,rl r1;r.2r lJ; Jt-"
NONE ,F At !,Ltt:J;1it.rf,r.(r95.r$' .l.BXE 6trubr,6lrlSTACK 4; A;l,,ir.r

: .r-rlr..r COMMON J PUBLIC

irl .-tiq )tQ 6-p ).y'+ rr-l ,f- q Jt .c.-tlrc.;.(-ftr.;tt.q Jla- rJ4r crl-NONE .
.,-r-l J.l,f c;3 6bc.!jl.rr1u,:q {-r dlJ ,-r"t,-fu,Ui

3 c;-3- 1b ; slclj , ;tt PUBLIC cr.r..,.r rfdlrc;.(- -S, i- l,t ! c";3 .J*,J PIJBLIC .
s.f-i.-;.;-J)..r.f.r.r-l-ci-g;rJjl Ur,"jt Lr.:-tl {rl .tSC,r6i slb;l--{g,,)tf
y-l .rrs.r. e;l; BND tr .l:Ef SBGMBNT cJjjbrr,t* lr .i. l^ eisr.pl ,:; .grl.rr; .J.U ,."5;

..--l o.r-! oL r-:;l- 6trc.ljbyrl* dlt.,ff&.(l
.ru4 q! e):tVt {FJ.rsli uis;t--{ cr)J: IUCOMMON 6uc-SJtCOMMON .
l) 6J*^.-b JJ" ci3 A--FD..tlCrlj ci3 6lsl eu 'r-c"-<- o(st,\.1 up 2s .t,,tu,



s.r) gil.rJt*FB sldl drqj, sltt.-uX rvt
'S.f .-rtt-'

qyL,
alrlt ,*b.rlJfb +li,J.Sc c:li:-l 'C.ode' J 'Data' . 'stack' u/ytdbgli 1l ' r,.r lJ
t)t, )5 tr4c,tV +.sr../ .,1;,sJ &-.rt P ! 1., tdi.*J J.{-l ;,.t rQ.r.:5"r-- .L;r,6tlc;.(-
tf cJ3.i- 9Jliz: r:-l o-t-.1; .Jli:;l PUBLIC oS ,;tb.s.1Jr,. :lt Jl.t- et11o u.ds,-t-lci-fu

JL .,,:f \ tle )lrt ,-8 J-, Jir p\t *.r- 4.ptr 1r eS..r.i! rlic 15 *-.lUJ, .rrf.r:J; e
.tfg r..ry .r5c;-fu 6lycode;L

.i!.flq &-:-r i dr:-13 Jii .rfc;g ci- ..!1b 
"rt-* ,-l-rt- fi *1J*SEGMENT d-7 3r

@DESGI SECMENT PARANONE'Codc'
, CODESG2 SEGMENT 'Code' (.r-iL,r. NONB'PARA ,-r"t !fu)

;$a;vt

,5b.s;l:yr+ ;f .#,ft .l..i 1: Ll,',rl: *i f J'ai 1: b ;f'15''r'f ' ;u'; c;'fu ,5Lr's;bv,+ L

br,.br1 rl.r-i dd J lq*l ft<- lJ6r.#: JFJ'.15,53 o$jbrir* tr1q.g,-15c:1,"' 'l orLc.iSL

6.r*1 1gtrJ.a-i J rQ;--l ,-.yc.br1 ,JtnJtt .JSw. orLi;'l dill J-.r.1 dkJU. +l t:jL,re rrli
.sjL.r rra^-, l: A +)-t I :J; ..r)ti,gtn.if jl drt.-l

,r;,J* 6;r .5b;ljilj
.JjlJtl, )111 gis: y.l 2: S o3)4.)l;' 'l d:.JL Jilt 6.6;lrJf ,S!r.t+:,.1 [- .CALL.r!:-r

Jlt: -Slg-l 4)i ,,' .',f- tLy: ;lr-lrt ci. .:2b :V jtrlS Jl1; +f .:-l 6.r5c":3 JLr 1: o.t-.i

.4 ,S.l.r t, IP .rLj J--s;l' uplt>lS.(.r-lt32K .|-tr ef) $L ot! -t-F NEAR J:2at ofi cr;lJtl,

JL-. J,lr.l,.ry Jl.l.r!i- q.i-ri jl!;il-i u.Lrll.rjL.r d/--F-t- r-i. ,r");l,LilU !IP.,.re:,.;.rli
.54 '-al'.. c.J.(-

CALL nearproc

nearproc PROC NEAR

RET/RETN

nearproc ENDP

;Near cal'l: push IP,
; link to nearproc

;Near return: pop IP,
; return to cal'ler

J CALL 6)a;$-o.riB8 .,:-1E82000 .r,."i".r563L .:;.f* irjlr CALL.L? 4 rSgrt JL
N?n c:y,.o' 1.', 400 J $)r/ .1l; .-l 6.1.r l.r F otJ-r ..r-lr.f o.r..i oJulj;lj Jll.l 6. ':*'il (0O20) 2000

1;;-r b (CS:IP) SC,=Sj IP ,'- il ir l:CS .rt rS.rtt c;.(- u,,ri ,;fu3ttt crt- .rjLcf c;3!IP 1:

Jr)ltdJr:-trg.Lr;t trIP(c<,-ry)RET,5-.r.r-lc.til.1r-lri )151 )lgl;;crL;.:p oe;''ltal 6lt1 6Ja
;rCly CALL ;l .t,1 ;..rr ti s tyC #i ci3 : e*il rr13,.a' ef rlli(,r' IP ;:

sL-r 11 3 Jtr, jl,i$ t .r-! d,-+c*l;5- c;-g b52t ;lt>$ 4 ,.r-!.:.itdJJ' AL^

NEAR Jllr 4 .,, ;ft ,.r-l .-{ri RET .,:*l 13r Ul )l ;ll|}.r:*l o.t i uir-;*,' .11.r cr)J.a; tt:-gs

RETF ti RETN ;rt*l.r .rbr-, i/.1 Jili./ .r-t' ll$ FAR JlJ., .f'-;r Jt r:*l ;i: ..r-lL or-.! yt!
.r;5.;-r*

"iJrol+ 
rSbr./l-*V



rvr a.Ut '11j t{ $g*+

or-i .--r* EXTRN L FAR o1,.-+ or.i oxlflri Jlst fl tj,..5r d'Jl ,y# tt.:l,..at CALL ci
"r,sr,rn rlt ,;4 Ss-t tr CS .rti cr!;* | t'..:l 1-9: CALL .r":L ,gf1t c--K-1: dc-"..*; lji ,-J.el Ll .r..!t

f-lr, l, CALL ,l -r,.i ^L.U)1 1.&": ,s"1ti a:-L, 6,11CS:IP y:[,) .t1lS4IP 2: {.lq c.*it .r..,ri "(,- .l
.$t-C o.;-i, oLl oJulflt )11, tl c. <;l gl; c. il J Jtc.r.e s"pi s; g ,")st;-l L .(:;L,r"

CALL farproc

farproc PROC FAR

*itz*rtt
farproc ENDP

;Far ca'l'l : push CS and IP,
; link to farproc

;Far return: pop IP and C5,

; return to caller

4.stt ";U^"-l59A.r"_"!-/i2:c.-l 
9A0002AF04 r.o;.-rfg.lL "S'**oL,CALLlei:.i-

tt e tV IP .:,l*Le .r-li.r !_J-- ci4fu ,-rri 1o+en L) AF04 ; ,---it ,"ri lozoo t-) 0002 u);r CALL

:2lKu" o4 e u ! ,_StE CS ,r,* .$C og! IP 1: ! 0200 ,>2j-.a,0Q02 J,-J- !:*!l 1 : j6u".-! g;.r
q L CS r: r5tl+ c.bg- u"2ti f-:;lty.$ru. JL, CS 1:04AF .:;1a AF04 f1 -r,-.ra c;-K- s"2:i s

.rl 
f^l.,;'l or.-i o.rtl1>!j -Et t) 1> u,-lral1;i: ;J3l .f.rri L- "r.5,r. .J; (CS:IP) IP c.*il

04AF0H : JSci.K- .st glsl

ffi ';;;,1
, J-ol 6\'1si.rr:.r, 1,l+l L CALL .r[t".' ,-<r .aJi ;- (1j:) RET ci- .or-i o-ulJtli )1j.1 ;l 4y L.

CALL ;l .r-r .rpr ,.1:i t CS:IP .rLi qi- JL .rArur. Jlt l-rcrLi 2: 1 :.21: u.y &, ,Sst;l l, CS 3 IP

.tyC 6f rjl lr-l +(.jt- u-rl5,r. o.sLi,l ),.a1

.51 l+!:l .1r r-t-jl.e-,r It L SUBPROG c"br- /-j L<,- (MAINPROG)

PUBLIC -e DXTRN lrU..a

,"!.ol n Ny.YY-Y .|(*: .1:

..:-l ;t; F-,il.ir CALL
EXTRN STJBPROG:FAR

MAINPROG PROC FAR

CALL SI'BPROG

MAINPROG EN;P

PUBLIC SIJBPROG
suBPRoc 

::?" FAR

RETF
SI'BPROG ENDP

$3- ir". ;;\-*\t \t-\ Jfu

SUBPROG +J.r:1..r, .r-L MAINPROG TT ;19!

,.*.l ol-Li i-y; rL;,4 SUBPROG .t l}- fQ .<,-

r- EXTRN SUBPROG:FAR o Jt.1b7 r.i.i .(r5,r. .qjj
,51 r SUBPROG or 1t*tl .p 6 $e 61.eirL- J*-t
6-t ,t urtV crl j*1c.JL O,l 1: +5 c'*l FAR G-.?,

u-rJ, J*-l a.<+t+-i;f .r:.-l o.t-.l ;-r* J*-f J-frr
rJl.s rs-i|, r,rlr; l9l ts!; y ,s,2ti.f 4fu-l i,:;l: 6111

,l.f ,Ji " JV' l).uaa" 5.5Lr.u !* .,st ;lr-lS 9
:.rr5rrlr; f t bi -S.J ir- d.(.tn:,r, Jl.l; dLaU l"; c.i-<- 6l-t.t *o r:*il ,51r,'..,,r)

MASM: 9A. 0000 ---- E ;E = u>1V
TASM : 9A. 0000 0000se ; se= ,r-1E cJ(-



,r/.t',6t-oJ3ayt5 r+ryt d,!j, srif {.u, rvf
,.1:i.r,-! a&.t JrV 6 n-_F,g FJ J A*l 1 de-IPUBLIC o$jby 

",:.* 
4 ,sbl, SUBPROG

"rai- 6Qgt-.,: c-,cij- L SUBPROG J MAINPROG rij-l ..t -1 'J-r- 1.: .JilJr L SUBPROG

:.ri3-i o:j sX g" \ fi ctty*.,:-l ;5-.Jjr": J*l 6lcl3l.r-
LINK/TLINK D:MAINPROG+D:SUBPROG'D;,CON

4-&-V ls Guto.:. il e..;:i.p J r:sd )r -&-t,gbPUBLIC t L rr'a' J'.L .l'- .glaEXTRN 'rS;'J

! ! .:tcL.;l r.!L:;:ti -fl fl.rS,r, .;*lJ: lFl 
,_11U J3+L .i- .)tl) La;n J-;,aL 1: ts! .r*.:jL.r

.rJnry Lnl!; ,r Lal jl J+ .tSu. .2:la t-t; 61^gQ .r^o ,;J; .1K-rf1

DXTDRN/DXTRN o.rijl:rr, rrir*

:l A-&-t en ')t - 9*,J L- .Jl3; orl: tde - o;r-N ,-.o* S +-f ,-l r!*l TEXTERN osjl:y ,,:1
'. c:*l ,-, '>1.ja isi,,.lsJfu .($.r ,S-,-\,IIEXETRN o-,1., ! MASM 6.9) .: j,i." J .4r,.t J.,-l

D$RN/EXIERN name : type [,... ]

c31 J.*l Jrl. &-t.+-L- rtg-$:EXTRN dl-- li .r.;S.i,- tn b &-6q!l b gt: el,-;l i* -trl.l.f
: $[r4-1U ci- ,r'rlj i-f ?*; J,-! ,Jr-l.r-t (-r ..r,-L;r.;* I -L-f PUBLIC ozi'a' \;L .t-!:;*

.tS/ ut;^l b.',.1U Jhi, cl,-ABS O

JgV g): "r.5,r, 1L.21 J.rL 4 ds;L,r' (re*4 lr,5lo:l: r^aU'DWORD J WORD ' BYTE 
'

J,-.- J:.rr'.r- {-.11 JJ-L .i- dS..* .1,...--12 ctl2j;us 

-Jt 
J'r:";fi;* '

.l:Su",iry; 6f--;
.,:-l o.!!.-r1r+ EaU Ly gU.l,- a

PUBLIC oJjlsy,i*
JgL,, .rLi $+-l 1: eol- or..! i--r* Jl ", .i- ,,.1,i *f .l- -f g -fl J /r^-l +' PUBLIC o"ujl:y ui.l

: c.-l ;1; PUBLIC ,rl5+U .sll:.;li 6f..:
PUBLIC qynbol [, . . .l

sli,t,S>s.ts J-r*..r+:.rll 6fTPUBLIC 4ts 4 t- r5.;-r t;,-gt.6:t L'J-r-.r-J.t r*lr"r
rSl^JJ1*, J.!li lb "f.1-:.".*1j.Jl+-r.l.r.l 

.r.iL rJ-c 4 !.rir.t-.(PROC ?.*,J{ J*U)?*qJ Li-

or.i ,-n.ro ,ttt 6zf 6,11q Jr .,,". ., J<., pu#;t#fii:]J ;;J;Xr:;':""
'r.;b ;j) .:,i.1 ..;(,: J5L 1, oJ-i a.:iL,-! .J1aL ci-.1:

.BXTRN J PUBLIC jl o:tr.:-l l-,C-5.f Lr-)Jl) buurl;a !U c;t:; i:l: i;l -;&n oiJJ 4- Jl'
.t rtr! JL.;l 3.+.[y fi st St;' orlr. l:F

$rstt &ii &- dlr runllc a DXTRN ;l orUrl

,+= ,l 3: J.-r J A23SUBL a-Nr, 1).i J A23MAIN1 .:*l ).al ,.81 ,-i. .J,U YY-Y 
"!5i.-r 

e-"[r,

cX-.$c i--* .t5-9.orl:..*l ,J! lJ I-lciS uLal ,.8a..r:5r. orli'..1 J.15,5.K- 6bo.tjjby



rva gUg g'r U $s

TITLE
.lsu. . \r 1., PRICE -e QTY o:tr

A23MAIN1 (EXE) Cal1 subprogram
EXTRN A23SUB1:FAR

DW 0140H
DVf 2 500H

000 0
0000 0040 [????l
0080

0000
0000 0140
0002 2s00
000{

00 00
0000

0000 88 ---- R
0003 8E D8
0005 A1 0002 R
0008 8B 1E 0000 R
000c 9A 0000 ---- E
00lt 88 4C00
0014 cD 21.
0 016
00 16

Segmente and Groups:
Name

CODESG
DATASG
STACKSG
Synbols:

Name
A23SuB1
BEGIN
PRICE
QTY

STACKSG SECMENT PARA STACK 'STacK.DW 54 DUP(?)
STACKSG ENDS; -----
DATASG SEGMENT PARA |Dat,a.

DATASG ENDS
i ----------
CODESG SEGMENT PANA 'code'
BEGIN PROC FAR

ASSUME CS :CODESG, DS :DATASG, SS :STACKSG
MOV AX,DATASG
MOV DS,AX
MOV N(,PRICE ;Set. up price
MOV BX, QTY ,. and quanriry
CALL A23SUB1 ,.Ca11 subprogram
MOV AX,4C00H ,.End processing
INT 21H
ENDP
ENDS
END BEGIN

QTY
PRICE

BEGIN
CODESG

Lengt,h
0016
0004
0080

Type
L FAR
F PROC
L WORD
L WORD

A1 ign
PARA
PARA
PA.R,A

VaIue
0000
000 0
0002
0000

Combine Class
NONE 'CODE'
NONE 'DATA'
STACK 'STACK'

At.tr
ExEernal
CODESG Length = 0015
DATASG
DATASG

0 000
0000

0000 F7 E3
0002 cB
0003
0003

Segmenta and Groups:
Name

CODESG
Symbola: ,

Nane
A23SUB1

Length Align
. OOO3 PARA

Type Value
. F PROC 0000

Combine CLass
NONE .CODE'

AEIr
CODESG Globa1 Length = 0003

TITLE A23SUB1 Cal1ed subprogram
CODESG SECMENT PAIUUCOdE'
A23SUB1 PROC FAR

ASSIJME CS:CODESG
PUBLIC A23SI'81
MUL BX ,.N( . price, BX = ecyRETP ;DX:AX - product

A23SUB1 ENDP
CODESG ENDS

END A23SUB1

l,ink Map
Objecc Modules : A23l4AINt+AZ3SUBI.

Start SEop Lengt,h Name
00000H 0007FH 00080H STACKSG
00080H 00083H 00004H DATASG
00090H 000A5H 000151t coDEsc
00080H 000Ij2H 00oo3H coDESG

Proglaril entry pc.:nL aE 0009:0000

Clasa
STACK
DATA
coDE <-- Not,e 2 code
CODE <-- segments

PUBLIC t EXTRN .f o!r:-\ \Y-t Jfu



er'n g:L6t$|.u sLt#l Ollrs*i53 qu.;l YVl

.ril; 6.ljl -Ett t) u-y s tse,rsr llri, oTY q 1., BX : PRICE l.i bAX rS':r*<-

0.N2,. 1).5jLc/ |4#-A23SUB1:FAR a13a l.s o-Ns1 si \ 6tJ)J M L+.1 a"ti-g .,tr EXTRN ct'-

lral ,>a-:31j+lei ot'at-S!.St r!Az3SUBIdc.-l (ASSUME;l 'r-)PUBLIC"L-,-i-,S:L
DX:AX y\ j.a\- J $Sc/ 9r- Qlti dlF) BX rr b (c*;)AX.r!-,-" o-L1 y);r,-l '.:uLt-,r,

cs.;lJ! o:1.: c$-.i- q ,S;l+ ..r5; ' ;,rr; ,5lo:l: d -trr-t--i is3q .t)Lu" o;3i 002E, 4000H o'1a
.ra)u, dz+5- ! l-ao:b -Nl. l) b Jt,.rf -L-r; o:1.:.t,|;r"

*. e a.Ny 1)dr..i.r) ...u:*ill ,r1-.rl e..[y 1: +5-r:l*r ,r,-lrgr.lri tlLr .5jL o-lJr r,-1 ,.: SP 3 SS ,51-r.rt"'

1'l r:^! i-,p q f! .l.n .-r5; q .o-F t gl-ril r"; s t:S,y a..It' ;Lal *'ti-1 .,t: og ' ;,tr: +i.5

.',*rr -if -h )t 2P U-+ J..l *"b;1: or-i .4,r- n:i e :Jl: jln EXE 
'-"br1 ci-

,").zl a-Nr,. elt Jt.* J.l-rr nir5.+ i .{ ,-r.t-t,,f*-t tL1".f .rl ,-r'l b J.t'l* Jlrt *ll* Jl-
g5ln) F o13a.bA23SUB1 *Et t) elt, J:*- J.l.rq .rA)c.r tllij ,ra:b ,J5 o)t".' bA23SUB1

..:-l oli 4i,:.lj*: A23SUB1 ;l 6tt- ,gLac.by il -&-t 1: gb ,.,,,*-- 
global .rlLr .Ior../ clLJ ,rL" j (23:

ciX- .i- 3 c-i cf-- af q5a;3, .$r,rr tJl-lj lJ .Lil-.,1: +oby .r,rsL;L ,r:*f ,gla:l 1: $3' a'Li!

k i.^5; A dn e sil-:ir Uy ,yri J, tt (Ji^-l *Lr" r" 6lJ .F-) :.;1.: :.e>3 rS.*- Y Ll o:b

Ji ,:i.<- . JLt ,,-l fr .sF.f ,.al-b .l.lo':rS :1lJ LINK clLri 1: 6 ,-*; * bc;3 ;l ''r*:L,r" NONB

.r5.r/ -r!} ! y-; r500080H ;l ubrl J-j JS c.i^fu J 00090H c.*il .11 (!jr ir*) ,"L.,1 ^-l:r, 6)a

9A oo00 zmP (c.,,:cJjh:" t*i u^<- rl.r;,1

;: ! 0000 J ra)1./ -,l,r ^tl 6.Lr l.r IP .rl.j .rLL-e .,' 'l gAlI $-<- e Glflj.f,. 6lJ i,".it J5

rl-.rr S r: L rrrL-c;-j: 0F22[0] 1 ac.L,6,1t!0F20[0] 15J|- CS .ry.(CALL JrJt ' JJJI) ttti3g"lP

.(c.*+ d"F c,r!.*-j q oL3.:L-;* +5'*-.t-:)'$r"/

ct; f.:-,.g 0F220 1: .rjLL/ ,.rr#.0000 .Jy* 0FZZI}| t, b !,al ':.{- 61".t .,l4-r CS:IP c'j-
0F20[0] .5jL *f CS ol.;t ,rl^,,t n"l:r1 .q! o+-t- .r*lr".r 

^S 
, G-lrl.;..:.-: ;!31 ;l A23SUB1 o, :3.lj

,;-F€;U1OOOBOH,-*"il jl -El^l^)(L-il J00090H )l ,L-lr5,:;5(- c^*il A-:jj.;Ly.c-l .r;;L;i

: r.,'L,rr g^l,r b -L-1 fi JS 6,'3- ;r" nr:iZOIH L ,rl^al .,[r, ;l CS ,lu" Cl- , rn c r[ 20H

0F2O0H ; A23MAIN1 6ly Cs ,,.):i
+ 00020H ; A23MAIN1 ojl$l

OFZ$;f- A23SUB1 ; d;! Cs u.,.rri

A23SUB1 .:jL.r U-&VCALL srl^.c s: s S€ g.-,''.,;l: t ,4i ruL i;p, ! ,",ri 4l ubr, ,l'rf1L

,-, (RETF) 13l ,*:5;L .-i. I .r:S.f r,Jr; DX:AX tt ,joV t Se ?ro e 1r ! BX ; AX.;lri' .1':

.(r-tr.f FAR JIJJ q c^S;t cl;q) e*.ib rrl-,; A23MAIN1

PUBUC Oy4Jt.:;3r.lr-F
AZ3SUBZ -bt t)JA23MAIN2 J-al a'8y.1:;,e,' cl,- .,*-l Yl-l .J53;t .9f1: cJt- Yf-f JK-t

i .1-l oJ-i .rU:-l rf,:;-K- ,5ly SEGMENT oJjjl.:r, ,.-r* 1r PUBLIC 
.,11 ;r ,'s ..1: r5 e r:'rl or'i o:l:

CODESG SEGMENT PARA PUBLIC'code'

"[*f 
cL.f Js jl r+ nS.!-n- Jlr+ .r: .tFC r-oU; CALL Lai. JS J Jj3- 4:ij 1r ,f t4 q'p



rVV .l.tj g g'r tr .tjs

L*i: J"-+.a.r-lr..r NONE YY-f JK-i1r a{L1:,:*l PUBLIC. CODESG -J; U o.:;j,r" rl*-l

U . (CODESG) Jl--K- lU €..ll- 3: j +5 r:eill u,.l .r^rs. ,F-* lr rS c:;,3- .<,- -hii lg:l 1: u$.1

.l:S?.f-J,-rs,-,j "t5ci-<- .i. t: ! jtL, JS u-S-;rr*J b o.r-!, * .u1l:PUBLIC c."r.a 3('code')

.tl> dlS.t.-{ .- c;^e tlLr.}-l: )t Gltz|.j: 6rr:*l y:7;i )ICALL a,5.rn:,r" ttl.,l; lrlt 6rK-
,r:sl oJj *.i-rr.; 4tfL .,'*.1

9A 2000 200F (c...1 .r3U:, L! cil- ,"rri.S-r5o-;;
fi b* .:)LC.r+! 0F20[0] rr13".a, CS .1r ! 200FH J 0020H '>;4alP .1r | 2000H ys ;lj;lS y-l

Fl! 0F20H (!F g,:oi dLl t CS .r$ . .:11j5.r" ,Sl;:l ,,,Lal ,-l:y\ ,t-* r5.r-<- 4 -brr
: )jL-.,, t'ltlt t-: j, nt', A23SUB2 ,glr, CS:IP Ll .:1,,

; A23SUB2, A23MAIN2 .5ly cs ,,1:i
; A23SUB2 .glr, IP ,' .,.i1

; A23SUB2 6lr,. ri3^ u"2;i
lr^l;'.;;-l$J4d.j.afr:-l ,:,,r5 L*y,..-,-tU.irp.r";ViOfZZOUll r.Ly ilJ5.;,J--Vt^r-r y-rrU

.15'!lr;".1 . {L-.r" 4.ilt 0015H r:*il .,1: oS ,.Lol o-br1 e*! 1l ,ls 6gi 
"r-l 

r*lj.f Ll . :;L-;.;ti..ri
oL! .-o11o PARA ,>)ta, -El. tJ 6)a lS t>:3- tl.;1 .(.:-l d&i r:"11rJ" a5. .!a:,r, Jb L 16H 4ti)

(.r-lr.f 0,'*.b * t't cr-!rl-i. *-l U 10H J, e) 't-c )l-tT jtfl)\ci";r, ;t . c.*l

0F200 141F0 0Bn1

'lr+r..r,h!.r5,r.f"lhr00020H,....i1 jl 
"-tel 

uLy;l .u*l-."ti)t i6lr\)-r,i.irll.1 a-Er,-lj..5':J

;-*'t 3Viouzzoll [- .0020H .31- 0F200H 1l a.l:r1y;1r "rSe;e . .l..l r-la ,S ,g-J;i,'.^
.€,g,*tt or.! orL c:..fu 6laoJ-;jby.r! -cr- tr b -b.l ,J,... JL

o$ olLur s3* 6bo$Jl:y.,q jl o)li:idl
lJ .rJ c-il- YY-f J-i! .r-r.:,r. tll-1.: oJ*.l olL c.i-fu 6bo$jl:y .J+ ! 1., ,;,Lf *1, YY-O J.ii
"S,- 

Jl.t Jr r! a;lJLl . c.*..1 PUBLIC ,.r't di+ YY-O jii 1: e(JL 1: .S,J \s; PUBLIC t>.s7a.

.ut9 ,-r^b 6Lr.r;l,o cfJ W o$ o:L t*- 6laos;l.ry ,,j+ jl o.rl;'*.1 Ll .J:Su,,+Jj J.f c-:-<-

J ,J.;jb q -Sl .Se ?J. q ; o:b . "r5r--'i (0.:b dl-! 4-:i.j .Srr};L^) L L^ci-<- rS,.J r I ql ..r*i

6&..rJS,r- )Vi (,rlfl)\cf- c) n^.l5ci.;r.;r (-TEXT) -E,, t)ei.<- .t5!B .r;ls c.by 6lr.al

.J^ts, d.!L"j CALL ,5ty \ J) Lai. eS o-Lr' 6lt-l
9A 1600 1?0F (r.;b .r-1b l*: .bS- r"rril.S.r*5.ty)

u"3 e .5.>;K-ci-n.Lr1y-rc.r3q.-r*iL,r,0F17Hc.;3(.- u"1il jc.-t16H-qq!L;l rl.Li,.,i1:5l e
,'*,1 i,S* .',*,-r -Ji; 1:9 ,51-110F17(0) gF ,yfi riLr L CS .rLj . :.;USr, SlFr q 

"J^el 
o..by I

: .rJa.-l* .s{ o.1j*1 |JA23SUB3 }, nrti
FI?OH ; A23SUB3 3 A23MAIN3 ,5111 CS ,.Jri

+ 016H ; A23SUB3 d!IP.', il

0F200H

+ 0020H

OFNOI{

; A23SUB3 6,1.r'. j j. 6yl



s.au cgLfJ$n l5 sJ+dl Ot/j t s-ti rrug rvA

0000
0000 0040 [????]
0080

0000
0000 0140
0002 2500
0004

0000
0000

0000 B8 ---- R
0003 8E DB
0005 A1 0002 R
000s 8B lE 0000 R
000c 9A 0000 ---- E
00r"1 88 4C00
00r.4 cD 21
0 015
0 015

TITLE A23MAIN2 (EXE) CaIl aubprogram
EXTRN A23SLB2:FAR

STACKSG SEGMENT PA&A STACK rst,ack'
DW 64 DUP(?)

STACKSG ENDS

DATASG SEGI!{ENT PARA 'Dat,a'
QTY DW 0140H
PRICE DW 25OOH
DATASC ENDS; ----------
CODESG SEGMENT PARA PI'BLIC ICodeI
BEGIN PROC FAR

ASSUME CS :CODESG, DS : DATASG, SS : STACKSG
MOV N(,DATASG
MOV DS,AX
MOV N(,PRICE ;Sets up price
MOV BX,QTY ,. and guant,icy
CALL A23SI,B2 ,call Eubprograrn
MOV AJ(,4C00H ;End proceseing
I$T 21H
ENDP
ENDS
END BEGIN

BEGIN
CODESG

Segments and Groups:
Name LengEh

coDEsG 0015
DATASG OOO4
STACKSG 0080
Symbols:

Name Ty?e
A23SUB2 L FAR
BEGIN F PROC
PRICE L WORD
QTY L woRD

Combine Claee
PI]BLIC 'CODE I

NONE IDATAI
STACK ISTACK'

Attr
Excernal
CODESG Lenglh ' 0016
DATASG
DATASG

AIign
PARA
PARA
PARA

Value
0000
0000
0002
0000

TITLE A23SIJB2 Called aubprogram

SEGMENT PARA PUBLIC .Code'
PROC FAR
ASSUME CS:CODESG
PI'BLIC A23SI'82
MIIL BX ;AX - price, BX - qCy
RETF ;DX:AX . product
ENDP
ENDS
END A23SUB2

Align Combine Claas
PA.RA PUBLIC I CODE '

Value At.tr
0000 CODESG Global IJength . 0003

0000
0000

0000 F? E3
0002 cB
0003
0003

Segment.s and Groups:
Name

CODESG
Symbols:

Name
A23SItB2

CODESG
A23StrB2

A23SUB2
CODESG

Length
0 003

Type
F PROC

Link Map
objecE, Modul.es : A23MAIN2+A23st 82

Start Stop l,engE.h Name Cfase
00000t{ 0007FI{ 00080H sTAcKsG sTAcK
OOOSOH OOO83I{ OOOOAH DATASG DATA
00090H 0ooB2l{ 00023I{ CODESG CODE <-- 1 code

segmenE
Program entry point at 0009:0000

PUBLIC cl1!o. c$ J.,ll r5 €.:3- \t-t Jil



rvq gUg g'r U $p

0000 0t 40
0002 2500

TITLE

. QTY
PRICE

A23!4AIN3 (ExE) CaI1 subProgram
.MODEL SMALL
.STACK 64
EXTRN A23SIJB3:FAR

.DATA
DW 0140H
DW 2500H

OOOO BEGIN
0000 B8 ---- R
0003 8E D8
0005 A1 0002 R
0009 8B rE 0000 R
000c 9A 0000 ---- E
001r B8 4C00
0014 cD 21
0016 BEGIN

Segment,s and Groups:
Name LengEh

DGROUP GROUP

-DATA OOO4
STACK 0040
TEXT 0016

Symbots:
Name Type

A23SUB3 L'FAR
BEGIN F PROC
PRICE L WORD
QTY L WORD

. CODE
PROC FAR
MOV A)(,@data
MOV DS,N(
MOV AX, PRICE
MOV BX.QTY
cAr,r, A23St 83
MOV A)(,4C00H
INT 2LH
ENDP
END BEGIN

AIign

WORD
PARA
WORD

value
0000
0000
0002
000 0

;Set up price
; and guantity
rcall Bubprogram
;End proceaEing

Combine Class

PI]BLIC 'DATA 'STACK ISTACK'
PUBLIC ICODE'

Attr
Excernal
_TEXT IJengEh = 0016

DATA_DATA

0000

0000 F7 E3
0002 cB
0003

Segments and Grgups:
Name

DGROUP
DATA

_Texr

Syrnbols:
Name

A23SttB3

Length Align
. GROUP
. 0000 woRD
. 0003 woRD

Type Value
. F PROC 0000

Combine Cl.aeg

PT'BI,IC I DATA'
PIJBLIC I CODE I

Att.r
_TEXT Global Lengch-0003

TITLE A23SUB3 Called subprogram
.MODEI, SMAIL
, CODE

A23SUB3 PROC FAR
PT'BLIC A23SUB3
MI,IJ BX ;AX - Price, BX ' qty
RETF ;DX:AX - ProducE

A23SI'83 ENDP
END A23SI'83

Link Map
ObjecE Modules : A23MAIN3+A23SIJB3

Start Stop Lenggh Name
00000H 00018H 00019r{ TEXT
ooolAH ooolDt{ oooo{H -DATA
ooo2oI{ ooosFt{ oo04oH sTAeK

Prograrn enEry poinE at 0000:0000

Class
coDE <--
DATA
STACK

code segment
firsE

.o$ uL ei3* \9br$)\r1 .ia.1\ cr\iu.\ \ t- ! $J



s.-t n dLot$i.tS sJ,tdl Oql , s{i9J .-U1'; fA.
dL.:J b16H i i;t).J*Ltj ll,','-.1 . r;*.r +^,'l-0015H.- . il t: 6 J-1 ,."Ur1 u! ;l11 6.1ti 4li ,l
j.y e rr:,rr dt-:i 00000H tl Ur.\l) ,-f.l J5$-<- r di! cl.,jr? .(r:-l 6-r* d-p5 .1: r>533a +Sra:.r,

.;-*C U,.! A23SUB3 +5 r:*l 00016H 1,: 0015H 
.,11 .,- 6.r- +.J5

PLTBI.IC oS q rS;at 6Lao)lJ sn-,*t
-L-* gft-t J.y*L 1. J .Jii-..o J.1.aL .t- 1r r"9e-l ,r,bo.:b ,-))ltX,e-t o-N-r; u"3 o e)J-r- 

:- ,'tYrJ
,y_t-NrAoS./i--*\,PRICE JQTY )Jt",*l-L.ll; fts,,"arrrij.r 6t*l-tJ+JLt +-l*

l J-r:,rr ,l|.l; L y"j .)!.*J tt o$ ..r--y.rlr JSYY-2 ,-fS..i .r,sr,r, Jlj AX 3 BX .1: L 1rb
;. 1r -r osl: c;J1- .$rt ;t-* PUBLIC >23-a;\PRICE J QTY , A23MAIN4 , )-.ol ^-L.,, a

.s.l: 6,r-la c.i,, PRICE J QTY J.l* Jt.q 1r *f .45 ,q3; .s.y. rl -p:p PUBLIC

b **l -i-r .r-l .t:5,r.. :,-;; WORD J EXTRN o1..,.q l1 PRICE J QTY . A23SUB4 *b; -r-j rr

f! tl . r:5 !i ! MOV c-,!y-r elt €o .,;l& .l5 .tlr;,r" ,J*-l .r;L,r, .t5i *t+ Jt J-P )l
.("u:...-o 6-2V .>.2-*-?QTY ; PRICE t eablr'-) J-** J:.tr 1:) .:1t- .-L.i' 1.,, LosrL." .r,.1

.S.r ,'" 
"J J) e)raal1 ,-N;1sl;: MOV .:11;*-: rl*l

MOV AXPRICE
MOV BXQTY

jt dflt c.br1 1.:MOV e!3*.l n({Q.;r larl dLS,- {J+ a-.br1 a--9 glt oS rly ,.f6 ' =;" 5.11-

c,*il ,,-.:U, 3 DS .rL! .,1: l.; o:l: ,:J*<- u".2i -Ea4! J'l J) Lalrl^r dj.a r:-l ,;y;- *4*' 4 ;l .srt,

..t:lf,r, 
1L.11 

lJ,j|.5-

J PUBLIC as* d .-r-l+i L;i Ll . .r:;5 d-F 11 oJ> ,eV F-, ,'*.1 fu -E1-.-.t: ,1-.'l .."br1

.s:-rl r>L: S,* oy'.at l;.9'iut, ^trc EXTRN

BX ,rLi I ,r.1! .1, o.:l: c(,- JUrl aJ;- r8B IS;AX.r[i o, oJiiL.ll ,r+-!;: o:l: c(, JUrl g9ar. +,A1 rf

6+/.*raZfSUB4:1j.1s(.,r.;;1.:;f+JF,sL*"rt,cUU,rl.,/ ll+lAx 6j26;$--e).r-!.r
11 *a 2lti*. MOV Fb-j*-, 3: ,,o ,5bl1l.-o Jr da.t 1.: r:1l.ti PRICE : QTY +J" ;*; 6ly ,gl'-ql

-il -t:6 Lrlrt,' ot Lr.-f rf6IJFJ 6 (*.rn 4+rl ir,l q c.L-rr 6l.r-1 6,lnJ-y e!L*l tt..r5,r" orpi

A1 o2oo 
: 'l-u.'rr .,1lri 1.1

88 1E 0000

a'lUy3)/;) o)lJ.4.-J*
, i. ,.i ,610.:l: -u A23SUB4 *(Jl- .;: i J5,rr -;2* t.t PRICE J QTY . A23MAIN4 .r'r Jb, tr-) c--

.,1.: o:l: ,:;JL ,r.rri nt.r-l g-l lS e-7lr"A23MAIN4 6Lro:b a'. -t:lyu.A23SUB4 n&f #, .r5;
(.r-:!r," .rfc-iJ- .uiL-r..+- c&<- u"rri la;t; .-t5.r,o2t-.ilA23MAIN4 1.: o:l: c;J1- e, j,*a ,DS rrli
6Lro.:l: q a<! l5s, a-r" t, rj> 6borb !,ii c *l b,."by.y-.; J .r:'i*; o:L 1.$i-l +.:.po buLy Ll

! OTY YY-V Ji: ..[i c.b-,,,1 olrJ;1: .l-or,r. rllli J+ Jlt 4Sdr]hLl , :6u" a-al.r" ;4 tll;;lj arLr,1

6..)bPRICE 
,A23MAIN5 .pb jl.r/.rr,-,:pA23SUB51:PRICE Ll.Jjl(J", ;,y;A23MAIN51:

Al 0000 E
88 18 0000 E



rA\ trEg g'r u l3e

. .r5,r1L-;! lJ OTY J,-LA23SUB5 .r5clS ..jub. ! J.a;r;:9 c.si1. J,-UA23SUB5 ." Jl ' tiui

4 6u -ttl;DS c.,Li A23SLJB5 d-r+.s-l A23MAIN5 orb c;-il ,s,,2!l 6tVjJr^DS .rLt *{..tK*.

J t-& TPRICE stj"r JjSl f. A23SUB5 ..r5,r, ,g1lrf1L rii o:1.: c.:3- .rtri tr b DS r ,rlKr.t
..rr: lta;l ! PRICE ;r QTY -rj

t;l1.;.t A23MAIN y-l;t r r.rl:,1 .tl ,S.r.r.;r ! DS .r,.[ A23SUB5 J A23MAIN5 '1 c*J;t ;t ;p

");l:y 
&ti)tA23MAIN5 iJyq u r:*i lji . JU. y.l 2r . ,rf'53 r:lq) .S.tl.Lr b .r:r o.:b c;JL

(.e+t,.t gt+f ! l.li r;lsk-l lira" dlJ4 L) ''rr':,r' d[- l.)

TITLE A23MAIN4 (EXE) CaIl subprogram
EXTRN A23SUB4:FAR
PI'BI,IC QTY, PRICE

STACKSG SEGMENT PARA STACK 'Stack'
oooo oo4o[????] DW 64 DUP(?)
OOSO STACKSG ENDS

0000 DATASG SEGMENT PARA PI,BLIC 'DACAI
oooo o14o QTY DW 0140H
0002 2500
00 04

0 000
0000

0000 B8 ---- R

000A B8 4C00
000D cD 21
000F
0 00F

CODESC SEGMENT PARA PUBLIC .COdC'

BEqIN PROC FAR
ASSUME CS: CODESG. DS: DATASG, SS: STACKSG

MOV N(,DATASG

PRICE DW 25OOH
DATASG ENDS

MOv A)(,4CO0H ;End Proceaalng
INT 2LH

BEGIN ENDP
CODESG ENDS

ooo3 8E D8 MOV DS,N(
oo05 9A oooo ---- E CALIJ A23SIJB4 ,'CaII subprogram

END BECIN

SegnentE and Groups:
N a m e Lengt,h Align Combine ClaEs

CODESG .OOOF PAR.A PI'BLIC ICODEI

DATASG OOO4 PARA PUBLIC IDATAI

STACKSG OOSO PARA STACK 'STACKI
Symtrols:

Name T]4pe Value Attr
A23suB4 L FAR oooo External
BEGIN F PROC OOOo CODESG LengEh - 000F
PRICE L WORD OOO2 DATASG GIObAI
QTY L WORD OOOO DATASG GlObAl

TITLE A23SUB4 CaLled subProgram
EXTRN QTY:WORD, PRICE:VIORD

/ oo0o coDEsG SEGMEMI PARA PITBLTC 'CODgl
OOOO A23SIJB4 PROC FAR

ASSIJIIE CS:CODESG
PUBLIC A23SI'84

oooo A1 oo00 E 'MOV N(,PRrCE
oo03 8B 1E O00O E MOV BX,OTY
ooo? F? E3 MttL Bx ;DX:A)( - Product
ooog cB RETF iReBurn to caller
OOOA A23SI'84 ENDP
OOOA CODESG ENDS

END A23SI,'BII

\rr.\3, r1.; J! 6iL gbcr\r \t-\ JA\.F



,r'.t, gttiJr$rl5 ,rfat d,lri g gxgJ er9.;; rAY

segmenta and
Name

CODESG
Syrnbols:

Name
A23SuB4
PRICE
QTY

Groups:
Lenglh AIign
OOOA PARA

tfpe Value
F PROC 0000
v woRD 0000
v woRD 0000

Combine Class
PUBLIC. 'CODE'

AE.!,r
CODESG Global Length = 000A
Ex:ernal
External

Scart, Stop Lengt.h Name Class
00000H 0007Fr{ 00080H sTAcKsG sTAcK
00080H 00083r{ 00004H DATASG DATA
00090H 000A9it 0001AH coDgsc coDE

Program enEry point at. 0009:0000

Link Map
Object. Modules : A23MAIN4+A23SUB4

\rr.\1. y-j.1: rS;.U 6\ro\r \t-\ v $J

FJ.c.JL,.ri1:...r.,o:tll.r)5lfl,.i.ttJPUBLIC!orb.';3-. Jtf +|j../.d-l+4:SjJU..t
gr,.,r.:i.e o:l: ci3 !:{ jl {.UJ rlyq . rJPOP J PUSH ! DS -qL; A23SUB5 J ,5.f ,==fi f" ! lJ t+i

l-r -l ,r:J,r---ijL.i b ,)i b d|jJp+lr U 6l-t, ,l--t ' ct.13".a' ls -,!!' ,,-l L .:r5.r,rl9 orl,iil DS

.-r-lr ,* sl je A23SUB5 l'crl- . +L; ,sr,,& DEBUG

E)(TRN Qfi:WORD
ASSUME CS:@DESG,DS:DATASG

PUBUC A23SUB5

MOV AXPRICE ; .r;i c:l: c,:rfv.;.r PRICE

MOV BXaTY ; A23lvlAIN 2: QTY

MUL B)( ; DX:AX J, .J,-L
REIF JJ) c":-JL JU

&U*;4qU.fbt,cJt";l
,.F.t o:l: r..li.r- ^t--.r*-r. .-t Fl.l! JL;l o.r-i oJulj;lj u!l,5 ci. e, osl,r d$LL-i -*t ,-i:t
(.:i.'!6L'':..-1-1r+.5;.r!)ultLi.PUSH,r,,i-l jl .eJLy-l 1r.r2br"JLJI d+,rbt&.i

.r;5J-b irLr.Ll . .r5r, g.L.1l .rt"! L. diiL;r

4ii.r, r=l

tr-tr!.r4t1i:6lraor-;. o$l';;lt r.l:r1 5 V.yz,ls!JLJI g'l1Jl3-l.'r ub;ef.:*l .-* jl s:+
.J:,f,r, orhil ,l- ,5borb c"i.1,. c;3! .tl VU jl lti o:ulJtl,.i uEt lj.JS.r, o:l;'"".1

.€e o:Li;-l SP .e BP 6Lr.rLl ;t t"rtr! JL.rt gLr .tSC ,P .,li JolLil c{ uL BP .rL!
u!1. t) b r1U5,r, .:* tS.Lr l, ,,!i OTY J PRICE sr re A23MAIN6 ltr;! e.br . Yl-A 

"15--i 
1:

SP rl.r, .,:-lliJ ,' 1l 
sg,12 ,' 3 3 rr .*:*l 80H rr*g cjl.ul 6iL SP l.ril 1r ..r.::5 ;t.r-t i t, A23SUB6

'. :iC -.l'V il a2;o u..* Vti CALL ;l .r,1 ..116.r .r-13 I !



rAr gUs ei lJ JiN

0000
0000 0040 [????]
0080

0000
0000 0r.40
0002

0000
0000

0000 88 ----
0003 8E D8
0005 9A 0000
000A 88 4C00
000D cD 21
000F
000F

R

---- E

TITLE A23[\4AIN5 (EXE) CaIl Eubprogram
EXTRN A23SUB5:PAR
PUBIJIC OTY

STACKSG SEGMENT PARA STACK 'SIACK'
DW 64 DUP(?)

STACKSG ENDS

DATASG SEGMENT PAR,A

QTY DW 0140H
DATASG ENDS

I DaEa I

CODESG SEGMENT PARA 'Code'
BEGIN PROC FAR

ASSWE CS : CODESG, DS : DATASG. SS : STACKSG
MOV AX,DATASG
MOV DS,AX
CAI,I, A23SUB5
MOV N(,4C00H
INT 2TH

BEGIN ENDP
CODESG ENDS

END BEGIN

;CalI subprogram
;End processing

Segments and Groups:
Name

CODESG
DATASG
STACKSG

Length A1ign Combine
OOOF PARA NONE
OOO2 PAR,A NONE
OOSO PAR,A STACK

Type Value Act.r
L FAR 0000 ExEernal
F PROC OOOO CODESG
L WORD OOOO DATASG

ClasE
' coDE I

I DATAI
I STACK I

Symbols:
Name

A23SUB5
BEGIN
QTY

Lenggh
GlobaI

- 000F

TITLE A23SUB5 Called subprogram
EXTRN QTY:WORD

0000
0000 2500
0002

0000
0000

0000 8B lE 0000 E
0004 1E

0005 Bs ---- R
0008 8E D8
0004 A1 00,00 R
000D F7 E3
000F 1F
0010 cB
0 011
0 011

DATASG SEGMEMT PARA .DAIA.
PRICE DW 25OOH
DATASG ENDS

CODESG SEGMENT PARA ICODE'
A23SIJB5 PROC FAR

ASSUME CS;CODESG
PTJBLIC A23SUB5
MOV BX,QTY
PUSH DS
ASSIJME DS: DATASG
MOV AX,DATASG
MOV DS,AX
MOV AX, PRICE
MUL BX
POP DS
RETF

A23SI'B5 ENDP
CODESG ENDS

END A23SUB5

;Get QTY from CALLMLJL
;Save CALTMUL'8 DS

,Set up own DS
;Price from'own
; data Eeglmenc
;DX:N( - product
iReacore CALLMULTa Ds
;Return to caller

Scgmcnta and Groups:
N a m e Lcngth Align Combine Cfass

C9DESG OO11 PARA NONE ICODEI

DATASC OOO2 PAFA NONE 'DATAI
Symbola:

Name llPe Value At'Er
A23SL,B5 r'inoc oooo coDEsG GlobaL Length = 0011
PRICE L WORD OOOO DATASG

QTY v WORD ooo0 External

t\.1. 3r | )) c$) !el-t! \t-\ Jti



s.rfi glllJ$ft5 slfdl drt{J, s4f3) r-U.11 rA?

Link Map
Objece Modu]es : A23MAIN5+A23SUB5

Start SEop Lengt.h Name
00000H 0007Ft{ 00080r{ sTAcKsG
00080H 00081H 00002H DATASG
00090H 00091I{ 00002H DATASG
OOOAO}I OOOAEH OOOOFH CODESG
o00B0H 000c0H 00011H coDEsG

Program entry point, at 000A:0000

Claas
STACK
DATA
DATA
CODE
CODE

{.\r. !! rr )) r$) +Jn \t-\ Jt:"

f@ 18 7A 7C 7E

.Jrr./ Jlj lJ (2500H) PRICE,TEH ,:*il 2: e,il, grti 1r . PUSH ci. (\

.rars. rlt b (0140H) QTY,TCH ,:*il 1.: r- il .r'6 t.: PUSH ci- (l
PUBLIC -N.'. t) rJ,.; .J-u.rr )l;t7AII.,1> a;5 ,-,ti ,93; (0F20H) lrrl y-l 1r ! CS c.,L-y- CALL (f

.*",.1 ,F ss -p 6lt CS ,,.;.ti 3 .r5,r. .J; lJ Ji c;.3(- -1r ,.(,-.: . ,:-l

64\- ,; r. *,rrl,f,'J I : il ffi 'j:1? ;t; I .:H :f: ffi ,;
*." 6sV BP . JU. ;,-l ;r .:f,rr 4:-:USd+ r5.l.r BP i/.l;q . ,:-l t-rl.r-ly ,-,8s1 6ll,BP .rU;*

: r:-l o:rf or.-! 76H c,*il .1: c,L 632 PUSH rJ.:-l
0000 7200 200F 4001 M2S

'16 78 ',tA 7C 7E

TITLE A23MAIN6 (ExE) PaEsing parametera
EXTRN A23SIJB5:FAR

; ----------
STACKSG SEGMENT PAR:A STACK 'Stack'

DW 64 DUP(?)
STACKSG ENDS; ----------
DATASG SEGMENT PARA IDATAI

QTY DW 0140I{
PRICE DW 25OOH
DATASG ENDS; ----------
CODESG SEGMEMT PARA PUBITIC rCode'
BEGIN PROC FAR

ASSI tt{E CS,: CODESG, DS: DATASG, SS: STACIGG
MOV AX,DATASG
MOV DS,N(
PUSH PRICE ;Savc Price
PUSH QTL i and guantlty
CALL A23SUB6 ;Call' aubProgram
MOv A:(,.1C00H rEnd Proces8ing
INT 2LTI

BEGIN ENDP
CODESG ENDS

END BEGIN

\ri\\JL.;\ \t-N .A $J

0 000
0000 0040 [????]
0080

0000
0000 0140
0002 2500
0 004

0000
0000

0000 B8 ---- R
0003 8E D8
0005 FF 36 0002 R
0009 FF 36 0000 R
000D 9A 0000 ---- E
00t2 B8 4C00
0015 cD 21
00 1?
0 01?



YAA lr$g g'rlr.9e

Segmencs and Group8:
Name

CODESG
DATASG
STACKSG
Symbola:

Name
A23SI'85
BEGIN
PRICE
QTY

Length AIign
OO17 PARA
OOO4 PAR,A
OOSO PARA

combine Claaa
PI'BLIC ' CODE I

NONE IDATAI
STACK ISTACK'

Atcr
ExcGrnal
CODESG Length - 0017
DATASG
DATASG

Type
L FAR
F PROC
IJ WORD
L WORD

Valuc
0000
0000
0002
000 0

0 000
0000

0000 55
0001 88 EC
0003 8B 46 08
0005 8B 5E 05
0009 F? E3
0008 5D
000c cA 0004
0 00F
000F

Segments and Groupe:

TITIJE
CODESG
A23ST'86

A23SttB6
CODESG

Length
. 000F

Tlpe
F PROC

A23St 86 Called subProgram
SEGMEIIT PAR.A PITBI'IC rCodel
PROC FAR
ASSUME CS:CODESG
PUBLIC A23SUB6
PUSH BP
MOV BP,SP
MOV AX, [BP+8]
MOV BX, [BP+6]
MI'L BX
POP BP
RETF 4
ENDP
ENDS
END

;Get price
,Get quanlity
;DX:AX . Producl

iRetsurn tso caller

Name
CODESG
Symbols:

Name
A23SUB6

Align Combine Class
PARA PUBLIC 'CODEI

Value
0000

AIET
CODESG G1obal Length=000F

Llnk Map
Object Modul.es : A23I4AIN5+A23S(,B6

Star! Stop Lenggh Name Class
OOOOOH OOO'FH OOOEOH STACKSG STACK
OOOsOH OOO83H OOOO4H DATASG DATA
ooogol{ oooBEH 00o2FH coDEsG coDE

Program entry Point aE 0009:0000

\r$I $L.1\ \l-\ -, $J

o:Li:-l ,.hB .,.;U slj 4 ,JlJ (SP c) BP 116 r.rru. rll BP 1: ! (m76H) SP .rL-g- ul1t ,-tt'
BP + b 1r QTY , (7EH s* il) BP * 8 1r r.:-1" 1r PRICE . r-1fi)76H 6jL cl;51 f-r BP dJ? .,' *.1

4 est QTY ;t .* tr (c+tr t) {.lJf rJ3q J::-r I"L;11 .1r bc..^tt ;tl t=;l:,r, .:;l: 2lri (7CH c.',tl)

.rlrrr ;l+;l tt *-t- 3 o:1; Jig BX J AX C (#'i r.:+ jl L QTY I PRICE o+1.,r .g,-rb ,9
r-ly Y ! SP . rzb,rry l.:+ jl lJ @P 1r ..i.a ,"rri *.f;U; BP ubrl y) , bl';lS -b-l q .*f;L ;t y

.$ rrlr;78H J76H 21 3 s,-litlu.

I -tl,rr fliJl lJ JLel 15. .'*.1 dlJtlt {.bJ .,.1;t c,-:f;L .Ji . RETF G4 tPt
.r-i rrlr;7AII . 78H ;l rJ,.ltl.,. :-lj Y ! SP J .iiliSIP 2r l2 (1200H) *-* VU d;Y! {.l5 .

Jr dJ? .rl J-rli 7CH . 7AH .il r.r,.ljil,rr rJ>|1 Y lJ SP J €"rliJCS 2.r 12 (0F20) r* vl; 6;)! +.15 a

.:.t-,1JS RETF 4 ay.a, c-S;t s3tut s J::,,r7EH J7CHe*il 1: JL)l t'l)\



s'-L', dt.t31i.l3 sJ+dl Oql J {r{it .-tJ1'1 rA\
4 ftrtl Y ,:Jl- yl.1r) .c.*l JLj -r-lt\ gl".!-Li .rl.t-'6;L 6 t_iC ^:;L.2 oil:r1 1le isli:a

rSL^ffi! ()t< rip-.;: ..ruS.r, C*iSOH ! oirt.r;" , S./ g"?SP L ! ,;.il:y Jh.a"RETF .(614^J5

POP .rlrL-c q fl .5.t;tl- i .tt-{,-ljl.r llJr -bl n 3 c>l.tl ljr ! l.r;i.:[L" . c^-; 6;l; f-: u:.
..t5;t5! lJ *+.:!.9-..rri-!.il,r, bSP J RET J

s!*.1 JJ.?t i,iq ,J,t-: +f +.Er' ci- L' rja .rul3-.;:ti. qJ.J[i, It F ,t-l c+ .:.1;r ,,5 ;:;ti f I

6l-ruLy 1.: e -!-,lL a.;-.t", o.;l.ul +lr, t l ,S ,fV.hJJ'"t 4-.1 .;r oJ-.! a:-L,"i o.rl: J -t;i JU14 f^ ! *-t

d" f+U. ,i.lr Yf .l-; .-:t'r )",i- sy'lr; slie 4-tttf -L-F ,.:L-; CALL J PUSH or*L.' t {;
J.l*!.,ri-fu )l ,jvl 6t-a,-a"^a;\?,j^.:.;l:y1:tt-tf jlg-r.lt+,6lsub.ra6Vlsa.LiL.:,-y.r,

cX- 4 -,r, tr-i :.5; ,St r GROUP 1l o:Li;-l J ,Fl J5L .t- .;.r o.rl: L. .r5 .:;..fu itr+ .l,.-,,*

.a)rc dtts;':,

sl*rtrllj erUy 4l,t.JKr\ iJsj $j'.r

JC r, J15.-[ o.rL c"b.; .rr.:,r, *i lt.rl*l +.br, y-j .i- ! JIK-L r"Ly 4 s_xt .F cr:+ J,-l

,4 !t ,JlJ JtK-! a..br1 .s;,r, rij* e ,.:.-l Li r.Jt<, ,'.!:,' iri )l ),bb 45,,!*l -Nt si ci. .i YY-l

.er ;-l-rS;-J .* ;le J*l.OBJ Jr-L .Jr 61" y u),n-l a.Lr1j :1-iu. J,-F|S.OBJ JJ-t
.-t5,r" eJ;.EXE s,_l,-l JjaL .*- J, b.OBJ J.1-t

ai-a tl by s )- rgla.rr-l+.r.l.r_l I tSg;-r; tttemp_col ; temp_row ,".de t5 Jl5.-11 +"br1

.Jftt L ,l.lJ! 3r 3 o:.r5iJa:j-' set - curs L -1.^-l -Lt t) gL ubra .$r..f tlt r.il j: ,,-l 1r .:r,.1,,r, ,4,15

,li 1, L; crli L' ,r:-ri,r, -Et t) c pbq o23a l.stemp-col J temp-ro$/ ,, rti .tsu" +r '*tV
: c.*l ;4 :11:,r, JLzl tt t^rtt! 1 osf ;lt-lS lt ,-Lr1r'-1 l[ 45 Jlili +l* .:;i 

f.J""'* *--r
set_curs (temp_row,temp_col) ;

c...;l .,;:.lfj!c.i.<- J,rl:t,blr;lta!+r-i1 f'r5t:.11 .n"1,'1L-e,tfi,/r-*lj'f4:.! 1g,yaS6,r,-aL

I $:,rr ,ll-:J lJ q q 6)JJJ.p r:*il 1,) 1: .")L2lfL! l, a,yi j ;;-S;l
.o$jlJrF d-* foJul 00

..:txlJt$c^J;tc.:^<- f ,r3t OZ

.or;le>$ c^S;t.' il 04

Ll:r1 6)yc-:frt .st ,sl ,J";ti b .r+r tll +..ii tr l.,r BP .r,.! o S./ o.rLirl BP .:Ll ;l ,r1:*l n l:.r1 ,,-1 b3a

..t-!.r Yf-V JS-: r.Lr1 a,L'i, o.t*! o.tulj;lr-i o.Egi I ,Flr *5+l5.t.1, .)jj oJ+i. Jtfuq,ilJ+Li
o:G;-laa-Li s$ 4 tll;1SP jl.r.;ljo; JJ? Ll.S.r.r'-.,riL q g;l+-r-r.r.r!r*Sf c,U,'

BP ;l b t)L,-/ zrti ! L! .Lr, .rl .r:-l BP 0., SP ,,1ri J[iril ...:-L r3.l.r BP tul: .r!i 1l .u iJ-r, . .r;5

fb!:, ,SW:ti ar c',,it+-s.r.r.L.1. ..r;5o:l.i:-l r']:'r r-rb )5 1tJ)JclLir 6111 u,>L|.rLi.51 cll.p1

J,rti BP + 06H Li .s.:-l .:-:, .-.,U 1.:80H r:*il .1: , p- , JLtl ,-b! #;l ..r-!.r +:.1, ..rb 1:

..:-l ,r,[i: J,ti BP + 06H Li t g-l 06H .:*il 1.r rdgi e ,JLll .t"l.r! ir.l, .c.-l ,r,tg-.r
jl Jtj- J.-l .Ju-# J"a- SI L- DI . BX : ,e;L.: glr.rli jr ,F- q {1, q 9G .r,rri j: .11 ci- 9
DH .rLj q JL,l .,.-t,! .rL-;:* JU:t .s! [S! ,l ; JS.r, o:rir-,lSI q F ,nrri JU:t d! [BP + 08]

.Jl5,r. o.:Uil

.fl.r! g*;r g"1.rl 06

'r!! oJ-rlr,r'i 08



rAv rrUg g'r u ris

INT 10H ,JlJ DX c,t i 1r trei J L, )l uE,- t) ,fr ;.i,J Jii- DL .rlj q ql;. 
')u 

L. bp
,5i 4-.t RET 13:-t .sjs4 t 4 6ss;t t, BP ubt :i, eJf !L; ..r5r. orhil L; ttK. p$-- ca1
n4 gu;l c*Lr;l s'..}1.. *V.f ! YxY . r:JL ,,-l .l: - .r-!tr t"r-tr! :l.r-'yly 3r +5r11: ;b trL.e 2l.r,i.

."Jej\ 0l2;lt u!;, u. Jj.S 1s';,a ,,zJta1

POP c.Lr, :i )l Vtr;K:.l 1, J PUSH ,1.11 ;6i. .1 b Ji i.- . *^rr./ r.:iu lJ ci3 .r[: cf,- Jf
,;l1.," ..ulr".r SS J DS . BP . SI . DI .gb.rL! .5Jt.r1* Jtfu! -,, ,-;l.*|t.sLr o$ \.oi t-* .+;S

Yf-l JS-j -NJ- t) q rft "uS'rt;-,..1 JlJ'lt ubri ci. .r .,.b.1 )i &. )ly-rti. JLlt dtJ {i+ )t +ljr./
.-ulrJ;[ DX:AX 1: 6lu5.er U AX 1: l{i qKLf',- , ,-Er, 1;ci- l,5r1l.: Jl}il Jtfutf ..ubr5;.1[ ,5.,lri.

program p23pasc1

procedure se!_

var

( input, outpuE

curs( consE row:

);
integer;
integer ) ,. exgern;conat. col:

integer;
integer;

Cemp_row:
Eernp_col :.

begj rr
write( ,Encer curEor row: ' );readln( temp_row );
write( 'Ent,er curaor column: ' );readln( temp_col );
set_curs ( Eemp_row, t.emp_col ) ;
wrLE.e ( 'Net^t curAor lOCation, ) ;

end -

A23SETCR Assembler subprogram called by paecal
PUBLIC SET CI'RS

i
; SET_CURS: Set, cursor on Bcreen at. paaaed locacion
; Passed; conaE row Row and column where

TITLE

const col
; ReEurned: NoE,hing

CODESEG SEGMENT PAR"A PUBLIC 'CODE'SET_CURS PROC FAR
ASSIJME CS:CODESEG
PUSH BP
MOV BP, SP

MOv sI, [Bp+8]
MOV DH, tSI]

MOv SI, [Bp+6]
MOV DL, [Srl

MOV N{,02H
MOV BH,o
INT lOH

POP BP
RETF 4

SET-CURS ENDP
CODESEG ENDS

END

cursor is Eo be set

; Call.er'e BP regist.er
;Point to paramet,ers paeeed

,SI point.a t'o row
;Move row to Dll

;SI point,e to colurnn
iMove column t,o DIJ

,.Requeat set curaor
,'Video page

;Return !o caller

F-\ \. JK-\ J)) rtJ4 \y-\ J*



POSH BP

MOV BP,SP

MOV DI{,[BP+4I

MOV DI"[BP+61

POP BP

REf

s/.t.f dllrsld4rl5 s.l+dt C,!i 9 r**9i rrUy rAA

,ts+ rSt r,!ti cllyr..J-&q"|5ltij.i- .S".r -rJr b *.lr 20K i t32i JFL.<,- .{-e5+'1Jr1 ,,-l

! F+l .r, o.r.i o:li,:-l eLyf e -& u.,Jjl1j Jlfu! 6Ltu.; -&-t .tS,-t rJr Ct n-"by o.llsl I o-1,

L- 'Inter facing . . .' rrj ! o:+ di- .1r +.14r . oJ..! o.:l.r e-i )"-VS6k^lJ ..r: .*b rrlsb.l .srls
r.lL,r"'Mixed languaybs'

,J.*llrJta.l arUy 4 !c d^lj J!.94

c,) .l:1b gi ! tglo.r-.o .rjt-c,' C ,51.t+.*.; +J,:-l ;,-l rlb r1q3 .rl*l e"Ly L C Ji.4 .,t: 45 rl<5
: sy-) aA.?j .hU .rK Frr .(r:*l o'r-.3 o.,LJl LJ C ,SL^b.,.) (!r.,) ol-tlt'

,..1r,+S.rJ[c.JLJLrtJ,-!,]*l J3.1tgL..u--Le &f :Stt,isrteSC.,l .,,Lll;;,5111 a
.J:Su" r-alt"C

C 
^1"+ JU^ ,Stlr .c'-l tdqj f--r o"f* a.Ss2l:,r, JL-JI 4* \ dJ C 1., l^J-!! C 6lre;; ;y .

Add (nun) ; ."-ri p .tslt .1.-)

c) C J+aL o.r-i or:|.,;l,i J3eL;l ,:-l(1t 1: ..r5.r, jlilj !Add J o:.;lj3o:' dJJ bm gr1- 3n d'a
oJulJtF s!^-l JJ-t 1r Jljl ..$yl cr-th<Jt5JL-.rl gtnr!! b 6"r C..SP t ! T (s!^-l JJ+L

: J;i*^ ;44 ,rJLll ,st^r-tr! 3': *, .r,!-: glr .s

r..! lJ SI j DI ,gb.rL! *tJ*-t J.rL 4 +5.:"1 gj) C ,glau*J eJ )t a

.:.;b.r, c;! ,Ss: )l 6_:f lKb J a:-ilj<d-! 6J) 5J)J gf .rr rr:.r..

AX;r a^15,51 a22.at e .r-tr ti) ft 7:) o)J,c ,l.r y-rb J"-t cr!^-l JJ,T|

.ll:f ;L DX:AX c.j.7 1.: a^153: L-

.ri,:-l.f;U jl 
"f,., 

.l5.r,r*-'* t, np .rQ nS,r,!*l uLy . C,5t oa-*: eJ )t
.(cLD) S.tq',

siLr5,-L J,*11.. c.iLrfrl, C *;r*
3 L^.;*K- 6111 1 J'* 6rtj5gL;r -\t J.l*r ,SLeJ.rt . -J.1*t J c-iLJF-1, C 1r .J.rrn .5rtjK,.t:

1r r,-lr C J3eL 6L^;;. ; glr 1 ,J.^-l .:l-cL..1l +^.r .r"!L J.JrJ J.tU C li .i--'rh .u5orLi-'*'l Lr:i:,

..r-"!.r C J-rL l. S j:- ,li:, gU J+ ,JlJ nt r-q (.q-f'L- 32) ,;AV irL-o .r-1.l

."u5,911r533 bSI J DI . SS . DS . CS u SP . BP 6b.rl*i y )"al-l-ru, qti **l JrtL.tngt1j
: rrl) r.1'J t r!! JLrl,stJ ,jst st.taril.rt J[-ll

ci-l- 1: r:*il .i-) .;tr ,2).4L. Qij o+ c.l.<- 1r r:*il ci.) cL,-:} -,12< .(Vll !-3i 1\

..r-or;yr' b C J.fU 1: o.r-i ui2r; Jl$, i*.i:- -ulj.f r o-t-.3 o.ril;;! sl*-l JJ-t .6.l
lrulJtlt./1*l JJ-|, r:.;l.r,rr JLJI d+ Gltlt -#jl .-1f4 C o.r,:lgl.ri 4:rlc.;l.ti". !-9i 1Y

J-lJq .i- jl rr+ Jl .:rls ufrl C:lri. q atu e.o 
Ll . r.o.: g,' ! o..r*i JLll 2lrL .ul9'r, o'.t-.i

.rorrn.rll 4, euc-! r:*.rp!! jl \.t'i lJ t'6jiC .r":L

I $:"re (lL:j 5 .ti JrL. J*-l {rl 3 C ,5Lar;u." {-rl fi c..-l .crl.l dtl (Jil:ld c.*ltu



rAl drEg g'r U.tlg

:J5,rr o:tc-l ,:,:.$! .)lJi" -p 6lt il Ctn.rtJ jl ori..!lJtlt,J1*l JJ..t..r;-:S;t,;tU"

C orb gi
char

unsigned shortlnt
int,short

Unsigned long

long

Cosl:r.j
LY

Char

MASM s.X U
DB
DW
DW
DD
DD

MASM 6.x U
BYTE
WORD
SWORD
DWORD
SDWORD

-tr

AS

Short,nea6, int (cry ll) AX
Short, near, int (c.,,Yy) EAX
Iong, far (c.x \l)
Iong, far (,:* fY )

DX:AX
ED)cEAX

..r51.rLr ;-il;1Jlri, dJ{ ! RET oJ*} o.rilglri Jgl 1.,:5;L 2r

C t A s!.-l .MODEL 4l^- ..\50:Url .JU Jr / 2s +LiL r.J"r, .i- ;t .clsrS.fp-,|3 rls.rS,.[iLt5

.JSorli:. ul tAlL ,:JL ,g,is& gtrr ":-l- ,j,**t gir )l  ++s.MODEL SMALLC .u:L . e-1J.1*

.).*'l t4-t;1C ts-i 8*
.u,L; 6ttt gLoS: lyr' 6Q3aL L - :11: j.*l tti \ &.\ slt .)u ssC -y.sj.0t; Lttr .b{L

TCC;l .5'+ u--tS ctft.r* ;-klt .J.*,l; C 6Laa..Ly , J.tu. ,itt 6,.t 6la J;4a rSt<Jftl" (\
$x6I-TTLINK.1l .r;5o:l;'..l ,Jr-l JJ-t rJrJSJH -l ,glyTASM ;l jC )taL,lr-5.!FtS6!

..t;5o.:l:',"1 1+l o:j

ttt ;l i:Lg u.;) +J.:Li;r-l TCC.EXE;l .r,-! . C J3al. tl:r5,_t-Fu,Slr .,r!i rr9.1t 
"lr.-,1 

J5 1f
I -uiL . {A: tl/ Ci 5,r l, asm 6"r*15a^15tli lul ,.r .r;5U;.(h t ,**l.r}--7 .(C

asm INC WORD PTR FLDX

.4bosl.: 6ty -DATA (.:-l ;.r! b ;r Jt; o:t: c;J1- .r; 6.,UKL -TEXT tr ..qq r5c,:3 .bc^:.<-
.rtl .grljK.L o-t^l,i ,r-a: .11-r.i, 6l-ro:ls 6111 -BSS : s_ir-l.r,or 1l.r.i, ,:,1.11 1: +5

.!U C r,r.l, t +9.,,l-o,=,u. J bci-K- d;t 1rr 6rt.r3;b;t +! rl.^-t -wi 64ja,V..Jr r.. 4;.rtj51U
u-71r" :g,i,g ;Vi ,J-U -Lt ct, t 4SC JJ.L 6Lo;:".1 glr t l^ l.*l a-r..r50.:[i:-l . J-:[ drJd
S-*-r;*fbf gt-rreJLctLr.11 J,-|t.,l.^-l J1.7L,-*.t ..,"1 -sJ|-.1 ,:*;C J-o' Jlto3)lc.r5,r,

,(.<"-f t- d.1,a) r5o:l;',.1C J.1-L I
...rl50:ft-l .-,,1;ES . DX . CX . BX . AX,5b.:1.3 il e:lJ;i rrL',',,.| i,S- .,!^-l J.rt.Lnotd
,s.y-,1,;Ulr;.J+il+i4SJ5o.:ti.:-lSI-eDI .SS oDS uCS.SP uBPrSlo.rti;f ,' .l ;5r,3.;'*.l

(c.:" 1:)
jt lJ t+i J.:ri $q a:.il: .:3-j r-lJ! .i. )l .4 fl J:tu, JLrlt|ra" lr b L^rfi! C .ysi.to;|.1\ JL.1l

.:j.iig 4g..1.tl-e o, c.-1.1

C J.rL .(rl, J ,u ll:J ,gtlri.) JS.r, o:l;',.1 C J:rL ..i c^S;L ,gt 1RET jl F-l c.Lr.r:$;tr
.sj: u.r;tpi ,t.r;, c{ t r-1.r1 ;lK.r



sr-f,i gtl.Jl*a-t5 s+dl gqj, sat.-U, f 1.

-C r.ljr1.i- JU,
.-.bra.f.-c oLe r-.Ly .lLe o.^t 1., .'lJ.l*l J.rt 4 \C -rui uLrl ,..i- JiJq Tf-\" JS-: d.UJ,

ult t) q ! t+i.l i.l*c/ r.l5 {*i., )l \ b.p .; .L- ,,-:li. C ubrl .sr../ pf+f fi J+ d:+ r, JIS-!
.;:f Cjlr C Jrat .i J .rJ- f.b' l, l..i rlK. r9- q-r C .-rL.*l ubl t).:.;l:,r. JL;l ,f*l

#include <stdio.h>

int main (void)
{

int benp_row, temp_colt

printf ('Enter curEor row: ',),.scanf (.td'. &temp_row) ;

printf ('EnEer curaor column: ,') iecanf (ttd", &temp_cof) i

aeE_cura (temp row, t,enp_col);
- prifrtf ("New -cGreor lociEion\n");
)

i uEe smal1 memory model for C:
; Use 'st,andard' eegment names,

-Olm aegment, word ,DATA,
row egu lbp+el
co1 egu [bp+61
_DATA ends

near code, near daca
and group directive

; Parametera
; (arguments)

-TEXT SEGMENT BYTE PUBIJIC 'CODE'DGROUP GROUP DATA
ASSUIIIE ES'-INXT, DS:DGROUP, SS:DGROUP

PUBLIC aeE, cura
_aet_cura PROC NEAR-

PUSH BP ;Ca11er,6 BP regist€r
MOV BP,Sp ;poinE to paramet,ers

MOV M,02H ;Reguest set, cursor
MOV BX,O ;Video page 0
MOV DH,ROId rRor,r from BP+4
MOV DL,COL' ;Colurnn from BP+6
MT 10I{ ;Ca1l interrupt
POP BP ;Restore Bp
RETF ;Return to caLler

_scc_cur6 ENDP

-TEXT ENDS
END

)i.-\\.C ilrj rig 1t-\. Ji:,

(s{5cr153
;$ :ll.rrtr 4liiL )-," &- rt t:* L o.:..p.b ci3 tr +-J.r rl.-t q ,s6lt fJ,e o

.rJt: Ki rJq rr t$i tr .rS:4 tr t s3 U-i S t-$nFJ r /.:-"t 1 rJj fl-" o

), t' Li 1., t+i FJ J l1*;l. i/-lJq . l5 ,,:,., J.;r, 6tac;3 ,JtJ lJ jl.,.(1 .fXi l[ +tid o4



rql arUy yiUrie

.Jr:.rr :lt r$
Flr) tit o.r-i. ;lJ.iNEAR .r1.1a o$ oxlJilt Jltt fle-l 4.l1 U jl c;fu tl;2:CALL cl,- o
.J-tts3 tJLr.1:.19 Jl.l.r 4 \jl-fltrit .r-.:[r1: prjtrrf;S- cr.K- b31: uils;tS c5,- (32K

..r*i!..r-i.-01y,; EXTRN L- FAR.r1,.,ar aS slr-alSl) f--t c;Jf-1, Jl;.r4, ci3;- CALL.51 o

-Nt t) )t .l-jd, ;,y,; EXTRN o13,at t1s3 'l.: glg-n lS l, +,8r,.y3 d,- .5 dl-rl e.by cl,- .1: o
.:_t-r-l . ;rt; PUBLIC ,.>1.-,+ iltt rLi:

.r{..e,_F PUBLIC #; U J o.;\S.i- . pL ci. L, tr l+i c.:-fu cl,- 1: .r5c,;31: .rj;1 c;!r o
l) SP 6Lro:l: Jpl ula.r;j . ;rr.; J-el a,,Nr; 2t ,Sr;* qtliorb llgf c Ll) .-*.1 ;c*t1 'Ub o
..t:fr, . ;rp EXTRN .r1j,.", l),Sp 4;borb (tr+.1r1 ,,.;) ull t) I S,l, ;rr,,; pUBLIC crl-,-ot

'l',j,;
: .t_lll* #" rl13 6+.811 ,,-11: br.ly ,rrsL.lL 6lJ .yy-\

I Ji;l: olLll SEGMENT o.rjjl:r, ,:*.JlJ -l5+6 dl 6J,.r ,-J''l-
Seg_name SECMENT [alignl [conbinel ['Claes'l

c"rL..,1-ll .,rL'(V)fc.--.-t SEGMENTorjjl:-, &,Cl-,t6-$l-f.-,b.r;l ;1 .rid(-ilt).yf-y
.(.tor.,f ;t+l rS:t5.t.rti*l irr-l tr) fc..-rt

o:l;' .1 pgB1tc -,tiJl jl lJ lt (9) !c.-.g cr3 o.$jl:y ,"1q:$..rb:;l ,_ff ,-r*,(-ijl) .yf-f
f+5"t orl;' ,ICOMMON ,Jb.it )ttfi:d f+f.r

(cjJL J, Jl (./) f,:--.-1 SBGMENT o.[jl.:y ,j+ 1r .r5c,;-K- g,,I5.-.,b;l !r,* (-lr) .f f-t
. cJL J' fl (d !:21.: 6r.iL' ." r-ln PUBLIC t+i:{; ,-rbuit Lt .ri[ ,r:-.!t: s,l*<,- urys

fr;l: 613l ^" 
.t;-!q u.il.: 

,r.r 
PUBLIC 9.$ ,-rL:;l 3 .uJ[ r;.!l: .tL4 .f]5

'J:|, eio' lJ sl- e. ,-;l-il-,t J r& isjg ,?lr>lS;- c.r-1lc; .YY-0

1r 61+La 1+ (-iJl) l:lr>n tj L SCALCI23 gt-: L r"by J,-j di MPROG23 lU L r.Lr, r-{ .yy-t
(V) f*-lo.r-!.4F pt .J-J,;l;l6tl- CN-e3;b 15r;L,r,.6i5 J--rEMPROG23

f $L o.r-.i {.:;t-, EMPROG23 ltj yt b c.*t jj) SCAIS23 1: ,5t+L- ,u
QUANTITY '. JS'J ' ;,r-'DW o.;3..a,'l: rd-e .ar\y-? ;:-11.: EMPROG23 frf .fj .ff-V
J SCALC23 .(6try 

"j;rl) 
STVALUE.e (.r-l.1.i;rl)UNITCOST (r"r:-: 2: ,3,:j>.2t 21l,b)

.lLut or";i UNITCOST 1r l.r c,., i eV t JS,r.. f-:$ QUANTITY J b SWALUE
o.r-.ir.sL-i.[-t *L1,C,,1 eb1rorlr,,a:9 t-,6:)Lg.6i5rt*-f t"tPROG23cfatUtf)
f JUJ-s,d-F e 6-t Jr|l Jr orlr F.:r ^ u tS s)Lgottr 5;*-t rjJ<" SCALC23 (.7) f .r::...^

.to-t.: 4u t1 clt J JiSd; 61l5c.[:r1 .i-.r, l.l yy-V 
-l yf-t oi-J .yf-A

Ll .rlfJLJl -Flt\ o19,o;12 a>lt ,.d.e r- r^.r MPROGZ3 I J,iS 
'-;il!. Lr* ! yf-A dj-J .yf-q

.sltf a;! ,f ,.,tt! Jr orJJnj c.*r ! o.r-.i r-l- t:.-ri S CALU rf .ryf raj,
.l-j. rl* J.lsd^i, )ll),-ilrl J L1tfrj,rlrtMPROG23 &.:h r*a) 4sj ! yf-C o:-J.yf-\.
;..t:'Sr-l- lJ c^+ SCALCB uEt,i. r5.1,-.n rr.J)Jr q LASCII 0t;ySBINRY23 e.[y

.r.r, u+l-j lt,PV I r5;f,-.9ASCII r, ! uu)J) c,"*SASCII23 ult t)



w&-fi
tli3tr t,.r-t*o

Jgl ,gl1.l-ou[y,521j51!: g**- sJ-J-r' U'i eii: -iJ-6

+oUJ

)lj3.rL .A!.!l- J;S,U*...-by cJL Jj.-+. rf:.+- ,r-s: llri' rf:-"# djl$lol't Fly 
'-l"al "r-l

.;rCb s,6e;po.:ti' 'l 5)f F;-1.;:+5,r''ilinL-11'rr:.rr Utr_':f:^'^Yltir'r-ti
..r:-itr.r INT 21H jl -r-j Clr osy? J INT 2FH ;l 4A 01H L- "'r=4;

,;tL- o4.n.!!t- g.lL ,li 4gH '-cij.ll:v g*b; 25H

a;tl- ua*a;4Lit- ,5r.1 -r$J 4AH +'[,' ;':"il: tK; :tft

-[; 4.,JlFl!.521j31t 4BH Dos '*;;;rf 3306H

6rlz PSP nrri ,pf 51H Dos ''=J': '^ 5" n,i' Cf 34H

slrt., Dos .:*! r.Jri iif 52H 'jnj 2ltv.3;tf 35H

^biv ,"a..; & lef ;.Jr 58H la; 
"a"';: 

48H

DOS strldLaAlUY
:.i-l CoMMAND.COM J MSDOS'SYS . IO.SYS .,lsl ol, :1x51 . DoS ,")--l ^-\:1. 

ja?

L": .+.1 :11: llri .J.lo:f e*ri FORMAT /S ! ^5 F-'r^ ,l \ ,r;(- ' ' 6$ 1': jl$l c! s.l35.l '\

1, ! IO.SYS 5 j2 44.J..*5..r5.r. l.r2l t, ,lllol, '1j51 
t(;Lyl :* y f-'* ''q5.-'" r:'tl: i.r;;S

.r"rrr.rF 4LiL 1: &-:

s j xr3,,sl-n-,l,1l wJ.pl .'lL; 1: 'e+l ROM .;: BIOS 6Q131 ! .rot! 6! lilJ 4lO'sYS 'Y

s "bV .,,-l a<.srl C:j)j ,e Js.re f*-* 20H b ! -i-r 2l':r1 JlJ,: 6Lad"):l ''rust'" ;',4' t2 'rt"i"'-
'"r5,r" .511K:-, b 

".a.rB,Jto-,lil
20H .5tra.dj 6111l.2,ertjrl:r, J.l-It 6l.lur.f i o'5':-l 

"r'-t'oo'^l:y 
tJlj \l! P Utt '('MsDos'sYs 'Y

r, J\ 1l cl:r5 +59! u.(--: 6.9.,1 ,JL^"!'-U 3 o-Li t:'-r'"t' J't^: ')i 6bgr-''Jl- J JSLI" f**'U" t-

..tSu,, dS:\ b coMMAND'coM J++A^ '':-l INT 21H gl; J'(*ir 6l-o:j351 tl:131

.t;:-rt e:lK:L.oi.l, L- dlr:-h.f^'jzil-.;r 4'e*l ,:n +r J'ucoMMAND'coM 'Y

1- Moltiplo< InteruPt



tlr rJAit> d32.;rr

(Ctrl+Break Vlr-r) INT 23H .(.-;t-rl1:-D INT 22H l:5416r-;tJt .iit U. p* s4 6r.r; 
(*iJt

.(TSR) dJr.;t fJ/ Ll r;t-) INT 27H .r (.t*r, ,i; latr; rr tt; ,a;-:;) INT 24H

d.tl. cr-<- s".ssi s.:;,.yjl:y bAUTOEXE ,j.6 4ll obo*4 F:t g cp-r (-
eu. Fly ,) t 4sl rsq+.r., jl 4 d tly6 .ljL,r. oe;-, t, ,;1*.s.rtrfrt, Vt 4]r.4L Lre.Ly

s-6e il .h tA rsst cf--r .9.1.1 .il o.r-! ,511j(y r.by ;J1l ..'; :' fj)
,si rslt -tt i ,plftt 6br.bra fi: *:*l gi- 6,:jA.,t,r SL .r-j! q:L; 2: j,4l0 ,,tr e
.r;*c.r; t1 COPY 1 DIR .. .lr;rr .uL .alral J Jr.r!./ iJt! b.*i, d)\rl u:+;,l ,s/tlj
..t^rrr.rl/ rLiLl: t atca; c(--: ,5-9.r;l .EXE J .COM ,gtr+.br, +5c-trtjSrt .{r.-r ,t U ;.i,*l
cgJt J ofilfilLUJ ft .t-r-C COMMAND.COM f...4...,:n q c.:f1t l# {.Lrt ,rJ.s r--l-

.2tc ttt rLiL 1.r L"* r, ,.ri,':- ,l+ ,r$ i.l 11.r,-[L ,,:n
.6,1 ,itt f,:-.in !.r$;.rr:.r.,.1L:j !,tL-.r- 6Lrr"l.:r, ,SS)lt;l ,- diiL 1l 61, ';r Yf -\ JK-t

( 640 k ).r21:,f (XD00H - A(XX)OH i,, ,2'.1ti 2t Jrt :. ilijl>
( 1 MeS ) .:;b;$A00o0H - FFFF0H ,fi or2:i 1t jUi lllit'

( 64 k ) .r.;b.;ll FFFFOH - FFFFFH i,. ,1.1ti .1t ( HMA ) llii!>
.t/4 /IHMA Uil. jl J+ ci! rrj lJiib

abitr';ti3i 4o.U
,Ji jf r,{ 6l-n$Jilt.,1s8U?36 ,5la.t-i,1,-(J..ti|- t g;t1i.r ,g,lr; u"1:i !!a; ,5:tr-- 1l fJ;t:y
;l r.rJ,rr , ...,ri 5 lHtrla; &il.> i6l gU ;-t\aor-"t r;L-j g[;J64K ttttrl A20 u"2lt L;
.115(3086) s.ilJ eJL 2> fJll:1.p.r .r^ili,.r ,!-!ti .t. ,,;:i 6!! L,ri.r .FFFF:FFFFFI b FFFF:10H

q o;ra { 1r rrr.ul .)Jrr U-l )l jl-i S dw):l ;r1ly.\ t)Lu. ttti;|, \ Am L} Jr* tb ,Sc
DOS 5.0 y .lLu. frlf trfnr{e rgb,-:r,rr. utt-2r:t dt5,tA20 J.; tl:t'JLi .sr-Sej! +liiL 6r qr

6lra ullJj d*,.1--.r+ eJ sJ.l Jlt HMA .l: c*-! rLiL ;t lJ f:-.. ,Jt ,.liU CONFIG.SYS ), 9li,-/
g:..r,-,5t-o"l,.ti (DOS 1,r ';:iJ)3306H CbIf.IT 21H;t o:l;r.t lr +ti.r )i,l rgirrl56Ln".[,

; Dos rn-; ,' lf r, .'tllS;..r IHMA f -FV
; +ilt e-.tr jlrll

MOV AX3306H

Ilfr zIH

Beginning
Address

Conten!s

F0000H Syatem ROM area
EOOOOH ROM BIOS
DOOOOH ROM BIOS
c0000H RoM BIOS
80000H Video buffers
A0000H Video buffers
xxxxoH ?ransient porEion of COMMAND.COM, aE Eop of RAM

User programa
Resident programs (if any)

xxxxoH Resident portion of COMI,1AND.COM
xxxxoH MSDOS.SYS and IO.SYS
00500H DOS communication area
00400H BIOS dat,a area
00000H Int.errupt, vect,or table

J\r\ &nu aln \l-\ $J



.J'-tn dtltjdi.ls sJ't+rl frqi, crrJp..Lit rqF
:;,;l;'f u";! l".rli f lt t)y-:Li, c,LLc

(n.2 o; .t 1r n .ruiL) ,-, Lrl a;*l oll-..! = BL a

(n.2 ++ ,z 1.r 2 -ri'L) 6ef a;*; orL,.'. = BH o
(Y - . ) .l*! c^:.: Y t, ,r*:yjlr olL.i = DL a

.:;l: 2lj HMA.2r .;.- -dL, 4 t c^:r ft  S.DOS i;; f* = DH l|
(4401 

Ct').r11: 
HMAl: ,t-pt)t 6,1-iuar14.,;;l-lll 61o..;+Jr- <l!.,,: .(l3h"4jiJ) INT2FH

MOV AX4A01H ; HMA 6l :i r:-lj;,.r
INT 2FH ; bll-u AinJ jlrlt

: sl:j,r, .ilr lr-,$ f ls J)y:[i, .rl-L.o

.(,>-t J- r.jq ,:iF js jEt,LiL .rs COMMAND.COM JIHMA.lr :r;i,5ls,:-1! .rl.r.: = BX .
.J.it A;iF )tt Glt_f +LiL 1: DOS JIFFFF:FFFF) HMA Js ,!i *-! |sl3t ,;,1ti = ES:DI .

.:*!l,: PSP ",i J rar'/ jt *E-t.ci-<- ci- 1r 6lralJ !.EXE J .COM:iif :f

.}J y .c-l Jj,Jt^J.i 63L PSP .tfue )| 8-;l 100H e*il 1: r.!:;- u[y J J5.€rtnt00H
:61^\lt +J,

f...::. t c-:f;t dsp att(CDzOH) INT 20H rpr dq 00-01H

.Jt- gll .XXXX0 o)J,a-r e+.tiy rJ-.! o.:ls ,.a+aj.' ,JiiL .i!5lJll ,t-ri .tt crl- ,-rri, 0:-O2H

1A0000[0] d* +, 00A0H r -,, " 640K

.r:--l oLl sh g L-is 09-04H

(INT 22H,5t 1c;-fu r..rri; o;t- r,rri OD-OAH

(INT23H ,'lat>;-(-d"rri;Ctrt * Break gJr 6ti 11-0EH

(INT 24H ,gta -:^7- ,rrri) ;t* a;lb Vsr 6li 15-12H

r:*l o.r--l S-,;'t;*y L-5; t7-L6H

ir,-fu,;['-E 'r"K:-: J3'ra 2B-18H

c"br, J..1 ;l u,^K- u"'>i }D-ZCH

r:-l o-t.l U)t g L-i: 31-2EH

J,U.r*-r Jl,rt Jrl, 33-32H

o'*-t J.lrt { ljr rSolt-il 37-34H

.:*l or.! u)t p L-5; 4F-38H

(INT 2IH,RETF) INT 21H 
Cb jtrr$ 51-50H

,.:-l o.l..! $t p L-i; 5B-52H

FCB (#1) r:-l o.t-.i e-ri.:.;llk-l )\ 'p -'.1"a..\ ,-!! g-b 6B-5CH

6s.t opjt5CH 2r FCB fl FCB (#2) c>-l or..i .:-./ :,l.ub-l ll. rp oya.y ,-bl* orr[ 7F-6CH

'f n.,t; g-t

,if ,-fu,DTA 6t1rr! FF-80H

e j &,.!,.ti ,r..(:-: J;.r- PSP 18-28H



rcA rSlb rrg;.tr

!PSP I8.2BH
lt 1-r rll ! ;lsl o! rf r1b olLil --,." J.l.rq .1: 6:,1.u 4 u. €-,t ,-t*, J,,.U r/*-, J.l.rr tr ,j--l.t Jr
n-i-.a 0,,01 ;-;r.r-lf r-.i.." r,.01 ;Jjl 6*:*l 0101010002FF...FF.s.1L Jl.q l-r+l y,s:54 i-F

.:llJ,r.jl,i.,b.Jtj4trjtr,.t,Uf.ff.r-|,*-..,#rr,r.r.i l;rl"""-:Hjt'r;f"
a)-tp \cr.<- urrti 6;1V34H J(14H L-20),.:*l J.lrt JrL ,91V32H.: il PSP.l: LjlaJ,ts!.s

.,:-l PSP c.:3 .r.rrics I @SP 1: r: il) .:*l 18H , IP r5.c'*.1 IP:CS

TABLE DEVICE HANDLE DEVICE

0l Console 0 Keyboard (standard input)
0l Console I Screen (standard output)
0l Console 2 Screen (standard error)
00 COMI (serial port) 3 Auxiliary
02 Printer 4 Standard printer
FF Unassigned 5 Unassigned

c:l.iil 67H 
Cb 

jl .r (4AH Ct'INT 21H) s;L rtji.liiL .!! ,sltr jtr j! Jp-ti 
y. jt ..:-:*r d.4bt by

: (or,Ki: rl.r-- fl.u f.l") ,l5
MOV AH,67H ; ,-.1* or.l-: c,*.13;1.r

MOv BX,counr ; (t00Y0 L' Y. ) .r,-.q orL:
INT 2IIJ ; ljlt,fitf jl-flt

r5.ulg.-1 ,:--! \l .Jy-.t .iF!!,Sr,., e,.! 1: rSrr:-t ,--lr 4 orJ-, .f tS!, )V t)J. rbt* Jt1
PSP ;l 34H j 32H 6bc,::.i f J J:5,-r-:t-.1 PSP )t eV -qr- or3r-: Jll+ 4 .r$-.e ..rjj.r.

JS,r. f.ib AX;r [L; .rS.i- .t orrSci- lt 
'b 

,'1.t, *-b .r[J-.c 4 .sr.r jLilt

Jr1,,t ,*- r,1ri , PSP 2C2DH
;rt ;l 6,:;Le o,4i,Li[> Jr,":..,y rf rllr L,tr. t* 4 ,1..r cStl.rfil* lfl €.{- 6 +.1:1 g
;lsuisl;u.lt32K15lt-b.1 r:-l .^1.!\P.,,il ,.h,orlsl .rr!.rr;l;i^.\:a€,i-fujl J+.iFlJ!4
cSl.'r..f-t-lr.f SET J PROMPT . PATH COMSPEC -uLp:.-.3 6[eoLrr ,f_,t|l3.la*-.ry

.c.-l,5ry..,115 6tr r-.by

UlJjb-l t\.*FcB#l : psp bc6Bfl
...by 1lj51L .MASM E:PROGI'{SM .r:;L .r.it, }U ft; 4 j"U tutr;6tr>t r:*t91r e-t;,i-
(FlrlSi) ^bJj JC#:lrKA).J,.U CU.r+ J (E;l1r dlJ)05H +f ..t;Sr, .rJiFCB#l s.t.sj-at\.s1,;l
,5lq t !FCB 6t{-1., (;i ,.j,+)00H lr tr .r,-! ,J.rtrt.rf-,! t9,J.,l *.J,U Cb.r;!.r 

jj- o}C jt
.J5f..+,r* (2oH) Jb

s.;l.r;k-l )\ *FC;B#2: PSP 6O7F[I
COPYC:FILEADOC . D:FILEBDOC .!,jL r*5.:-t9;: .f,U lb l, lr 6luE11.5rrar r:-l i,S-

t_.



s'.6,.t dLatfii.g ,/.tdl OtJl , sdt3j {.U.1r1 111

-l (D ll.r, dlJ)04H 45,rlSs,.:-ri or.3:113.f,[ pE gylt GIJFCBf|o)p lt o.,-U..,:l .1lj51L a-.by

.:11.r llri t:i ,^-; (Flr6r) r JIU l[ (F|JISA) ai :t ,rt

,_Pt'rq,DTA jl.i: PSP 8O-FFH

.ra,:;lri, ..t lo:rS.:1lj ,;-l jzt: c.[.ra ;b;l .r* +5,rL15J:, ! 1., DTA ,5t 1 ,i, ,A,iL d'.bJ, JUSJI

1l ,- .r:-l ,..by 1l:;t ,- (r-! ft) .u .:rl 6lr.r.l5:h-' .93L -".1r ,!ll COPY t- MASM $L JlS.,"

.:11.r llr! ,r!i uU; rl diiL )5 j-ra.J t[i, y' cn* : (r-! f l) ,t: s2l3 ,5lor5!l5.sl.r';
.iLe rr.;^, lJ DTA' FCB#2 J FCB#1 ;l *i.u 3 .rl.1.e:- y-j Jb,,kt

. rjrL" A-r*.rtdti: \ J[u
IT.CALCIT <Enter> dLirl5J,l ,911 ,tStrTtlrCALCIT.EXEg[1.-by.i-+olr"r S,it

: -utLr, .Ji!' ,ja l, o'l; DTA ,FCB#2 J FCB#1 :;1. r l2 PSP uLr, 1lj51L l; .r;5-" r1l3

5CH FCB#I : 00 20 20 20 20 20 20 20 20 20 20 20 '..
6CFI FCB#2: 00 20 20 20 20 20 20 20 20 20 20 20 . ..
80 DTA: 00 0D ...

..:.,11.: olL--ll o.f &,.,2-!.: o.;t*i +, .00H 13: .;.s r:r-! gJ3l .:11: tyl gV FCB 1r '.FCBr? g FCB*I

.:.,y|.r, :;-3 uby ;[ 1l ,- 6loJ-,i ?-ti ,1,:. dyq ,Ju:.*r Jlt ,]i au j i rl U fl, ,ftf dJ,i dLns"-Lt

g+Kd o,r .$!.r <Enter> cl3.r. CALCIT 
f 

L jl 
"r-q 

.oJ-i :yl3 ,-sll--l: :lu 63t- .:"-[ ;J1l : DTA

.c-l ODH 6JL <Entet> ,Ut+ .:! L,.,Jr .c!l i:s rl.t-' ,oJ-.Li o.:r5 <Enter> ;a

{tJ JUrLe tq OL.p: Y Jh,

4-FC -Nt c nJ+Lr JLrl'BY'.,!bq &- J {51-l ! COLOR ;b L ul:r, 4 +olr.r # e.i
: 6C r.rl.r ! rb\ e1*, -r +.[.; ;b t-: .-r"-t ,*.li;; 

.\;fj (Y) ,.,j ,J.r., (B) j \r., &t
:rarrr, ;$*: J) o)t4PSP +.1:r, Jlj.fJt.COLOR BY

-5CH FCB#I : 00 42 59 20 20 20 20 20 20 20 20 m .. .

6CH FCB#2: 00 20 20 20 20 20 20 20 20 21 20 m
80H DTA: 03 20 42 59 0D . ..

-'15! ^5+S..r ..r-ilr"," .!,1.i gb rlty4 (BY) 4259H J 'f -f ,-;4 t-lst t9l:t00H 631 rli ,,-l : FCB#I

.c.-l ,^:- ;[,U g[ *5sl:; .."Ly

,S.rL 
'W, rl* ..,,1 ,J-* e..r-lr.f <Enter> ,gly ODH , 'BY' 4Lr[ &- ,.t- J Y JJt b.'rL : DTA

."r-:!.f or.i .:.;11 COLOR +.by 1[ ;t ,- +f .-;i

..1.,-U lU riJ.t.i- tq.lt,i: i Jb.
: .r,l5 s1l3 -5t "tU" 

,5ly ...urrr" u! u[y l[ jl .rl J,.U lL "i- :-r.rt ojQl trul:r, .11 ,5r1. ,

.:y ral.r; 21 ,>29aPSP , DEL D : CALCIT.OBJ <Enter>

4C 43 49 54 20 m 4F 42 44 ...5CH FCB#I: 04

6CH FCB#2: m
80H DTA: 0D

LC I T
m2020202020
3A 43 41 4C 43 49

D:CALC

OBJ
20 20 20 ...
54 2E 4F 42 4A 0D

ITOBJ

43 4t
CA
m20
m44



rqv lg.ib Cri14r.

Jr jl Jn .J:Ss" tj-Jl cll + a-.t!y 4SCALCIT ."J1.,-U lU .r-"- J (04 = D) ll.r, o.;Lj ,r4 c+li .rJll : FCB#I

..r1l.r: +ti.; 6OBJ .a-j i:,_14 p s $./ J"l5l, .F-U lU FIISA dJt- gE
.<Enter> ,5fy ODH ,j.U "r' 

.J,-.:rS:1lj 6*+i'f+, r*.f J (ODH) \l Jj,b : DTA

.!-U lU r,rLe Jr q .lt -,e : f Jb"
: .r,-lorr5:11; 1) otta lu;Lr 3: -l lL,r 4 # 'i-fCOPY A FILEA.ASM D:FILEB.ASM

:r5,r, Fli y) c>.,'a b DTA 3 FCB o-"[r rli(rL
07 46 49 4C 4-5 41 20 20 20 41 53 40 ...

F I LEA ASM
04 46 49 4C 45 42 20 20 20 41 53 4D ...

FILEBASM
l0 20 41 3A 46 49 4C 45 47 2E 47 53 4D 20 etc .. .

A : F I L B A A S M ete...

.:,1:o,L!l Lli'J,l ,tl *,A -l,r*."\ cr:-L'J,l .FCB#I
u- 9-J I 9 ! J J-' . -.9--

.r.11: ozt--ll ,[,-t! 9*,t: lL .r-- ; D y-1.1, r, . .Y .ctL ,s\l .FCB*Z

AFILEAASMD:FILEB.A"0DHT*t-.r(20H) .-Lr[ci-J(10H)or-l:1lj.5lr;5!t5:l.t ;,5JLDTA .DTA

, .l.uuLJa

PSP a1 c;td-r
.-q.iL uil: ,tl*".r 6i 

^'. utV cJld 
f 
l+l l- ,-1V.JL^"1,-U .Jt)lll )Jb^. a, r+l;,r" PSP g..rri ;.,p- U

lr.r*|.t,.r" ,c-l PSP ;l ,- +l-lil .EXE o.^[r,.(,- 1:.r5c.;.K- 6 t-f gS blir;- ,.-*-r a.<;L;i;t

.rl.:j.r: : uif |:PSP ,r):iy-j.:)\-q ..r*AJ 4JlJl BX t l.,,JJl+ PSP;l c.*.(--,.,n.)ri5lH Cb 
INT 21H

MOV AH.51H ; PSP U/.r:l c-19;:
I|{t 21IJ ; +iis rsr'-Jt qlil-J
MOV ES,BX ; ES 1: PSP ,.1:l of!

.;jl-.l or*;i ES

: .r.$0.:Lir-l PSP 2r Lro:l: ,r,14-r ,JlJ ES .11 c,-l ;r5* Jl
CMP ES:BYTE PfR [3010 ; fSP ,,!L ..5"".r-r

JE E)ilT ; r:"-=j 6lorl.: rne
t, .rts;:- -, r'5 .4"','* SI J DI . BX 6t-o.:-*i 1.: ! 80H . .COM *bri 4 dlJ DTA tlrl: ,$ 69

: r;5 -L:-r

sCH FCB#I :

6CH FCB#2:

8OH DTA:

MOV SI,80H

cMP BYTE PrR [sr],O

JE HOT

; DTA rrl:l
; (DS:SI) Sl. Att
; c*f 6lo':l': roz

PSP 4tg-r : JLt a."tjr,1

r5,/ f..b (00H) JJ.* *JL Lt ! or"l *:-19.1,-1.! ,4,:4., If-I .f5'i.l:.COM uby )l &
-61:5 elt ! DTA o-br, .A ZATTRB d:filename.ext : .ulL .t5.r1t; tl 

,1,-U gU ,-r.-. I u1;.'- l[ {tr.,ll5
ASCIZ 4: r.J c.(1 r".1r- rt{.rjL.f U&V.r^r-il-: yo c--\.i- Lt lJ ul S tS.1'r-l,-l- <Enter>

.'t5.:11; 12 +;l) +-..t,[ ;;a-,r.rpt5.:1,r. rl*-l



sl.LA 6lrJ5a1rlJ s,l.dl OqJ, srt3l r.Urf rtA

TITLE A24ATTRB. (.COM) Set file aEcributc to normal
. MODEIJ SMALIJ
. CODE
ORG 1OOH

BEGIN PROC NE.AR
MOv AL,oDH ;Search characEer <Enter>
MOV CX,21 ;Number of byEeg
MOv DI .82I{ ,.Start addre8E in psp
REPNZ SCASB ;Scan for <EnEer>
JNZ A90 ;Not found, error
DEC DI ;Found:
MOv BYTE PTR [DI],0 ;Replace with 00t{
MOV NI,{3H iRequest
MOV AL,01 i aet attribute
MOV CX,00 ; to normal
MOV DX,82H ,ASCIIZ atring in PSP

, IMt 211{ ;CaII interrupt aervice
iIC A90 ,Write error?. . .

i ...
A90: ;Error procea8ing
BEGIN ENDP

END BEGIN

)-\i t :r Cu \l-\ Jfi

dlait' 6lr.t5lt
J RAI\{DISK .ru;L ,r1b+.br- ;l rl.rr'/ 6JhtJt-i trLil f-.- sig lrrl Lx.t;r1 -&t ^J.+.t
aliu ..r-l ,S.;l.r5.rt* uby. f 6lJ .^liiL d* l, t cf-- ,,:*." ..r^rrr l.r t+i,:rrU ,;L'1.f..- J MOUSE

r.;lr r3>.1.iflJq )-r &-)l&,J- t (JeiL J-# t;-f: t) irlJ! cjtt cl,- diiL 6r!re;t # d,,U>L.r5,r.

: .r-ilr..r -p.j 6tr.r.l+ ,J,U .5

S-h -S--' ,P-(Z) 5AH J rilb r3>.1 i C-&.',JlrJ+ e.l:|1: ,;q ('M') 4DH d.rt 0040H

.4 Lr J -ro l+i t.r-.t 3 s ;l s ui .o 5; +'6 -r- y-r[,i. y.l I .(J* 62;i1,t-; t.2a 3"

r5r-,- 0000H .-*l JI,T.MSDOS.SYS .1 c;t* r5r-.0800H. PSP clJL;l .,;3 r,rri 01-02H

..r-tr.r d-ptzr 1 r[i
.-i!J'rr! 1.: erLiL 6* J* o3-o4H

.o.r.l .lljl 05-07H

DOS4.0;lA,SCilZ *Jti.1r .ciL 
.1,-U gb 084FTI

.# .s {,ili,-r MSDoS.SYS .la-,r;..Jiit- 6*. O*t Sc \-r lr "liiL.jlrd* 6$J{ c*J d,.

.S:f-rfilr r$l .gte;lsl .lj I ..F-S 
or.S:-r 

Cl.t, 
lo-i rJ-! orti:-l 6bFCB . DOS J,U rsbl\ ,S.lt> J ;.Fe

.r-tT.f CONFIG.SYS IrDEWCE rgt+tf Ja."y '.r-i
r-U;.ftrJ ooe Llt3. 4 .-r-!.r ,.itr PSP t COMMAND.COM f.- .r.:1 pt 8V 6*

.t,'-S )t-f COMMAND.COM ;r Ji *r i,5,- SHARE r FASTOPEN

n$,'r:.1,i.ePATII ;yli.PROMPT C,,nlf COMSPE.iJti J"U rhls L1-..,l/iV el* ;*r
.r.:Us.SET L lti

.r;lr r5aL ;.r trr by ir:l jl 4 .r^ .Str.f 6tV alr7t r.b.ra l (TSR) g, uLt. -f .J.U ,-Sr+ ,Jt cf*
..r-tr.f ,l|l JfU JPSP U r.br1c,;3 Cg I *--,r,#4 J.ll



rlq dAit> Crggrr

,rl;b DOS c*J ,r"-1rl 6$f z52H dtr Im 2l H
.5.,1'r.,.1;q ae:a;4 t-j slig, .:-l .!.:.MSDOSSYS + esoliiL l*.rJll .5111 tlly-e cll.r,1

'. t{,t.1Di ..5la^.l5.9: JG 1.: .r5 611.r-l ;,.1 [ ,r,-ta-1ri;t f--.:- Jlrt 52H 
Ct- 

INT 21H ."-& ,tt
-r-!r r-b! J* rJ-,rr"rri DO OOH

,'r-.:,.!U gbJl-rt .r-J r..,.ti DD 04H

CLOCK$ rl;l;l;ul ol1u"1:i DD 08H

CON rtt ltst .tJ ,r.1:i DD OCH

ir.-lJU-.r J;lrf ,ljL: L BX 1r r.:*il .<,- J ES t: QStttJir.."J)) .-tiE ,Jt+J-l"rt 1f c;3- ,.rjrr" O*
."r.j!"r 1llr,r rll.r,, ;) j ,2":ti ,S-tL +SIP:CS ., Jti ;s 6l.r^15;: ,51 ,.r5,r, .JUl ul+ 61313 +, ES:[BX-4]

'. or..;);) .*k dt^d3! 
"*t- 

.5h
.do:li:.-.I !,iL,5* ,g)r1 isljr- LtUi. o.jri;l (\

.r;l: Jr-b.:"-L 10H qllyr ttl-q,.r$g"r 4UiL ct* er *f Al-t.rlf U+4 ci-fu r.rriU 5,S, 1V

..r,;l: ! 6q .'11.r--c rll.r.1 $.K- 
"r.1ri 

..jL .+5 g.- \ Jl.* rll.r,r.03-04H c.*il jl 4!6L "t .i JJt (Y

J +Ifi tt y-a,-,-\.ss'Z' 41jV dlj.e dl+ ,+,8r, g-;i,J! f+- rlpt.tt 4!,iL -il5lJlt E 6ll,
.r-lr.f tf ps .ta.lj$!;!! .'-E;L .-" b cf,! 

"r-ri.+o, ;t+t tt J+ .)l.r-l*

..hit-, Lrb4L. ,95*, SU
.:,L-l*dllEclLi.rl r*ly.r.-rrl"ro:lj.il ,,---.- tSs.t^JLV,Jlr.t] e&,eltDEBUG;l Jt

: ,'*.1 ;$; .l-l q t.f-.r ;l .,11 o:t;;.1 or-; .r.L; o:li'",1 ,;er/l*i
.J--j JLt- .yltf e jt-r b rtl; ' 1r j)\:il J [f^+" H ,]tri .H J3l ;:;Li t[i" .l l-t, ,rrr;L: .;lU.

: " 'l ;a-7 ,JJ.& (JiLi n*il: rJd 1.r ! L".:..! u"F* .*,;) rr:,r. Jl--! L 4laL .r[-y* DEBUG

.--! .,t{? 1(+:Fi ,t .sl:f u.;t lr 0026H rl$,,BX y s staf u.;t 02 CC[O] rhi. ES rr 52H CL' (\

JE ;: {1,} s' .,r' i l?;;l fri:,: :,ffi ,#' 
_-*I'3:r;;

4D 08 00 AE 05 . . . : J35orL;.-,1 1.rlrr rtl-r... #;l F-L; ,gly D 856:0 ;l (y

n-i nLil- 6j\ ^-l .t-f u- L .*, (0008H) 0800 :j- r-.a|..; 6;;f .!il- 6Lr.5eLj,r:-_ ('M') 4D

.,:-l dijL .5* JJ, AE05 ; .:-l .jJ,:, MSDOS.SYS

(COMMAND.COM) +-S )l-f LrlJ,, d[i. .;r.r: cei3r 1r (Y

Bs6l0l : 61;r cll.t l #Jl c.i.iJ,
+1101 : git-fl,L "i *r -t -(_

+sAEol : d;iL 6r! )* f
1105[0] : 64 Jl-t' crl-t.. r:r,.irr

: .l1;l: ,!L: lt ,S.t+ .ll;- l.ll-ty D nos:O jl o.:lL-l L

46M116401...

.t S utst b COMMAND.COM c,!y* L;,-l 2: .glr;,r" ,.';,*a.'l
I t-S )llLhls L+,.. \y Ut' 1,r1.r,1 c,*,ri.y.,r (Y



,r'.t n glLotr:14.u crJ'tdl Ot{i, sdr3J .,.li, f ..

+1101 :.il-fl,L ".i *r -t -L
+ 164[0l :  .Eit- cfJ Jrt t-

1264[0] : 64 bl_t' Jl.t,l €.i{Jp.

)F..r;|.1iln,Jl^.53J1 c.11lJ, t> t 4S stsl.l)l.h6 L+,.. -r!;* L- r-r.: colsl Jl:.r.rr*o q "trl-l"r
..:yr aatiy ci.(- ell. S-&-t J L:,- el:t ,-&-: llls rLiL J*.r, .a! g;l-oo-U; 6 +S qt ,t--S

4l;t- ,5J.: .r..a)s/ o:-L"J DEBUG JIJJ jl L-t Jl .:1b :3i *-lr ,!ll )r('Z') 5AlI dlJi, i:|ta g-;i
.c.-l aliil- :t ^of jt Lu/ J,TTIDEBUG dJt..:-l loj

, 3')q 4giL' db.Sr,{ q JK
.!iL .gYt i!l- , ,e:-;; 6la (;bg 4Li; ,l*) DOS = UMB 11-: )l oli.r. r- + DOS 5.0 ;l
\? uif dlJ"r dlJ:,4 pt-,r" 3 t-ig * )-';,t;l .:.r50:1.r.:-l .:."!tK. &- )-,.5640K;- j;L:"
jS 6lt. gS 3:tJ[4" .5,- J.Lt ,ii.r.l*i .rLul .s; r:-)U ,e.:.2- cll3,n i t)L iSs640K ;ytt J+ .r,-!

.r-!..r ROM 61€,,:3., : -t'.r,-; tSLol! ;;lS
.rbt o.-L +lilL 6b5e! , ,p-S )l-p 6lt (yy o.tit- 1.: rtl;'o rtl-ry U-ii :l {lr.r..r.l.r e,-l !

u-JljS.2\S 6ly llor"i o:j c-)\-c;b S1l ,>.ry..-.+5.llp g;Lrrtlr,. -&-" tl Gl"-* 4la.iL Fli.r.:5orLc"''l
."-y.c o:L;',,1 j:: orj Jli-:l .,;.r,-j l. ROM L-i oFl ,'- 60.,'b f

Abit' oe"et6 jtt)
.rzls +otir, ej6-t\ 611 l;.oVl.rti ;su .r:-r 

"r.Le 
58H Cb 

INT 21H

aLiV ,94;; ,-i:: t*j :58OOH 6b
: .:-l !1.: b ^lr!l .f*;J ;/lt c*l jzs: dl(,l Cb J,-l

MOV AX5800H ; g,.jJ jtl ,>-13;t>
It{I 21IJ ; ii1 ,sr'-Jt Glflf

.A:Ju^.;[AX 1: lt eiss s S"r.5!lr,rb g-,; 6t';,-t
3 cr-r rr-r SA;rl t- pr-l iJoit- r, sr.lri.r-.1.x! ;l ,*e: (.f-p .r*) ,SrS)l|;J3l = fi)H o

.:;l: Lai o-1.r1 6,'1./K.;-l+

,Sll 
"15-,-r+ 

6lyy eliL,1r o,)L.' t)J. S*. U;3f .rrtr gt-rr *.:6r-S)lf ti-fu= 01H r
.:11.:l;i *,by

.e-pt r.r.r J* ;J-rl t' jry oJiiL ,..;ri.ij't! jl -*: ,SJ-S)lt ,-trfi = 02H o

.'.-;-t t)-f S*#JI dlJ ;Uri ,JiiL ss ,s+.s:i i/-ii,r-! i 2^;*:'it L.ii ,6;)l-P;al.el = 40H o

.;Ur; +Iilt- J) c.,,riJ, r)-|" S* arS73S ,5t1. -**z:!t .L;i 'ef.iS ,t--;9"*= 41H a

.dr,' )JJ, .5* ,!.rl .Slrr ;Urr +L;L .1s s2ti i/-iYl-i jl -*: )t -La; ,elit ,J-fi = 42H o

l+ Jt u L/F' ,t-r 6A ,|sl el-t,;Urr .r.linL i 6;:i g,# **: !q .,J';:fJlt ;Jjl = 80H r
'(YY lotV 63ni'4 r'ti

,/-pt r,f S* g-r,S73S 6ta;Ey +L;L y ,;"2si i/-t;rs! 1t y;.'.a: )t.,5fr$ d,.J+ = 81H .



F. \ eJiib Cr1;rr

is-y MS 6J4--'--.r-:i lJ".i fl J

f I s ,r*t*t ttr 6-*. ,11.sl Clt;Uji .r!iL .st ,s"2:i a-yYtr -,1 -#--: iLr ..ifrll ,J-ri = 82I{ o

f YY ^)^; 6ffi u-u'l lJ-

r51gr-..^}r! lJ ntit- .,u;li.f *5,-r::-.-4,, *.L. .1l5,u; 6b,1-- ,SlJ 6-S)lt ,s-fi s LS;)lf U-;+
.syiu">l;in:-*, 6111 ,Jn*..rn:.r,a*'l- lt.fjlr.,,* .u[,,,5g ,].1 .s:-Clff JlrF rt1.,-erba..Ly r.l-;q

^L$,9r-;;,i:: p : 58O lH 6L;

"r:-, 
rJ! ! BX ..r . \ J5! trAL .Lj/-r.) "(- FEJ 6lr, .r1l: lJ *!ol ,*-*: ,)u # dK"l Cb ir,-l

.(,.*L 6b) ll:f,r";LAX.;: lt . \ .l S",, {tf"'* l, -Li; f-,J lJo; .i- r{,*,t

.rju, &!b $*, e3,5802H 6b
.$.: ,r3an- (6a0K 6!L) ;Url +bL r,'-L;.11 ,5ldiiL slj.l n-.br1 .i- t-i nS,:-t .r-l -* ,r* gb ,,-t

.l q-""* o:.1 ri.p .i-U 
",i,- 

00H .-ul:f.r, ;L AL .;: ! ,1; ,51-a511 ,-5 - : tSe P l) ,):d {,?J .>l.:!.t

.{4.: ,*+ei; t1 ;i Vtt-3 r:-l orj -r:y4 e13L ,r4 01H J J:^5 oz2.i ! oi -r;ft;

,ritiri aliit' Jr4 f..$r:5805fI gli
cr*l o:j sy4 ae[: fl .JS 6.-5Jc l.; or.! o.:j rig aeli ! -ui -u-'4 l) jltt d;!L e.1U:ulr;,r, OL';,1

Mov Ax,.5803H ; ,:-19;: I rl: r--e*a*j tli;l ,51+L;L ,rl;,r"
MOV BXlinkflag I link / unlink

INT 27H ; +.LlL .-,1'i! n:1:

f<t e-f .:!Lr .i- .+L!1- tr:j $ri = 01H 3 a.o[ c.r:r: s1rll = 00H : :;l: ! t-, 6b* .1.9- 1-,J PIJ!
r5c.*x(;t..r,-J. p-,1 p:"'" *.- lL; ;jy.'lor.rrl.rr'ti;l .!;L e:-.fi r.rltl ,-Lr, q J r5"./ .fq 1., 

-.G:
.tt-,-* (:13- c*J-.i +L;L s4) 07 t- (DOS = UMB 6;L CONFIG.SYS ,:--) AX 1.: . \

tuuJ Ju<r!
r rr:|'rr pl+t tt;., )-ly ,-EaJl6L.EXE J.COM 6t-oa-.Uy AiKt\ pK:^ 1,

,*l;r, c;3 j ,-l:r, L2^. 61r,, latV,JL^d* qlJl f-,l:, (\

.100H 1: ^-l:.r,. 6j'j3113 o,l:y c;.K- ;l 00H ,:^*i.r, .,1: +.[y .:;-K- s r:* :t ."11 (Y

.coM tUr 4, 6Vt -t sjKs\
.c,-l .COM .!U **j, $1..r, c,-l .ri6 c"Lr, ,tj3rL .c..*l orL i.t-; .COM ,..[r, cf, ,r,o.lL;L o.6

,l,.l &L.1r.EXE J .COM .gLrc.Ly,-s-,1rf.1!;l 
"t-i 

a-"t;r, c.i-e JjJ+ c(,- ir-3, i:aj yp -Srrbt^^

COM a.Lr- e:l$-t\ rlL.l 1: .,'*.1 (DOS a.t c-6t) INT 20H 1g-: ,g,.jV PSP c,"-L jt 3)sl.tF't
: u[y.,1"132[

Jlf,r. f+:; PsP jl r.yL g,J.rl u".,'ri ti 1., c;.(- -F 11.33 .
o-4 sti GE i,L. -:-9- f t tr) -r-t r f::U!' FFFEH c.*il64K & dl{jjl t (SP) lr 4r.L Jsorl*:l .

.rorrnlF ol g-,r.r ;-. *.5 &-J (.!iL,Jt{Jl tl



s,.tA dUtltf,lJ sf+dl Oql 9,r.rf$ rr0.;

#::- CS:IP !-; or-1 l; ..,rti ;t J+ q l, J-{ t tsc f.:r"'* 
(PsP i;lll) l(nH lr l.r rpr Jo;l-}l

4-lr>l .1j:-;.i.,JnU *: .1 ;.(-; r:-L.r' r.br1 .11 cal ,/.ll .l',.1 PSP ;l ,- +y ;Jjl ,*. .r5,r,

,L,-/ ae;t l.1,-,rr;[i. tl Yf-f Jf*.-:t,

?.1

cs, Ds, Es, ss
Eeglnenc 6ddrgsg 

-1IP offset 

->
( 10 0H)

PSP

.COM program

.COM u\3.6..p J\ti. \t-t Jfu

<- sP offsec

, c 2i s*, ::?t;i:'r;;lf"
.s,.rlJJl,igJq rJ*L -tri-l rl- g)t u4I J;5.rtr),tt

.r.:l+ rj)rl" ,:-l ;t- ..t..!L +:-jl: tfs 6-*.6-S--V t-V Jl1r:-l r:.:L 0\Y Jil.r- tllyr

a;b,:*il u.;.1, ,,;:i ..tl g;1U511 ^iaiL 
.J {tr ri r:*'l u.lfrl Jfl. oll.tjl o CilJ ibatl j.U ,lrlrL,

;l ,r-[0'\ Y +.-U.t-- ^'.6A e.1W..p.].:*J.1.: .r.r lr--6h.-rS.t15; 6,Ll5ta-lrir:.r,.! r56r(-h
: rlb olt-ll rLiL

;:rLg oa;t b.EXE .1,-U 
.5, ('MZ') ,r,r.:1[-4D5A 00-01H

.EXE J,,-U ,irL.;r';i ,t r1a;r c;bca! :l.u; 02-03H

.l y rJlL.rl.i.r-l ..r-ilr \"Y0 criojlll Jt .Jtl dlr,..t L'|OlY J* d(,- y,bli;o.f.tJ;[,ti.;lrul 0445H

..t-tr,.,. 46lL 4243H

..ttrt ! (1CH) .rr:r,a*-; Jl.t+.pl:r rl.t.; 0647H

4 g-lrat JrU Ut' 1.: b r.by,'t-rf.,lr I c#6t 1 .,iltl (.i!Slr$ 
':--la \t 1: r<rl;:r ojl.ll 08-02H

.Q2x512=16 c-.l.r) ,r-l (32) 20H:l.u Jil.r- .t$ it btp )l

.t-S )lf e.br, ,g'l.rS;L 3Kl 1, e.[r, ,5Q:l jl .r.r r,-lr d,r:tr.iflJli :1.r,,; Jil.r- 0A-0BH

...-tj .i- 2r lral c.g o-.br1 +S.r,-r.(i 
,,.1-"a; 

*.t ,53-.,/ o:j Jiy dJ .irf-q / )q rt.rfrU 6rf 0C-OOff

r:..^l-p u-.1 *>.t.a-\2b1: .c*l ltr.l .+ 0000H ,lr;, ':rJllri ;tiri rJliL ,,rri U- ;og
.$J rl,.l grt-rf-rlr ;lK:, 1, +.br1 ;l .rn .r,-! r5 " * l .tL.i!.f lJt{ rl.r-' r5l.r- ;f,L:

..r.l.r+l .SLJ+L 1: r.;-'1, .:;J- jl c"...iJ, g il OE-OFII

.4!tf J.f L + J.rS ,-p:.rl,e. 2ly SP .)!.i tr .1lj5rL +S c,' , il e2.,.at +"i cJ-l .4yu o;l.ul 10-1lH

.t3J,r, Jil;.
;l crl:lLrl ett,bl.*.,U-tr CJ h2r.J.l*).|,ti.rtJf r-r d)JUee )lJi' L2-l3H

.Jl--l ci;,:-.:
..,orrn.rll s;lFlJr.U.S,- JttrJtirlft*.l .tp .:lti.,r.,ljf,L 6(00H Lf1 cUf r,.'r r^) Fl 14-15H

CS crti -,hf-,tr L-1, ..,s,,'l y-l..rJl.r.1lri r**i yl y 4lr! Jj-L.,, t.6;r.rsc;3 " it l6'17H

J4,- ;I.-u"lL [:-!: Jts.(-Jt ;,-t tl ,t>*l liy b.:;3f., Uc*it ;]C it
.:y.trlg



f.l .slt' cU{J.

.(.t+*r .:-l lCH .1r S ,g,r.a,s).:Jil s+ oa?afr J.l* .:.-il 18-19H

.r:...1 .rLal ,.1:r1 ,;1V.EXE Jr.U +5r.L: r:-l .k Cl.g5;; o.,1rn r 1A-lBH

d.i-l 06-07fI c*il ;.r 6.r.u Ozt;; plr. 6Lr ..,i:. rl.t'; ,bt-! )+. .,r) ,**3 J1q 1CH-end

-re-p..tilo.t-io:l: 'fre\; 
6 ,lVl JjzV,-W rl.t-'r,.; alr,r.;l 06-07H c.raiJ..$lor.!

."u..jti.f ciS rui. e-! Y ; r-il ,l.rn rr,.! Y J.U .lCH ,ilJ, ,l t:F ia t.r$ , r*ari
;)VC to+ -b.l c".:J- J ).n.,JIJ lJ..laib.5trJy!,,:,.=-

: r:*l o.r-i or.,;ji.L,.r.t lq.jl .EXE r.br1 ci. ,-r: ;lri, J ,JJhtJ! ;t*.l 1, r.Lr, ;lj52L 6 )-lr. ,r,-i 2:

.*lait- 1.r illj, jl o.r-! e..r.i 6br:; <lll.r; o
J (08H ."r^rr- y bli;-c o;l.rr:l 6$.r:04H c*i"iJ. 1r .l,ti oll.rul ,PV) ,lVl J;aL o;lsl r-,L, a

.G,/ €i^fu 1r +l"iL 2r JjqL tr.llj;

U) e{ j$t \ ,,a,-e )lJi. f Cit J rJ.rK rtrb .i- 1r dr u4 J.lr'r rrU^c d-ulJr a

PsP c;J- 
"r.rritrEs 

J Ds 6t^.lti,.-.i;,; .
-.E; .J+,*-. .(0EH .1r) SS c-il ;[ir oj]- .@SP o;l.rul) lfi)H 0.1)t- . PSP ,,,ri t SS .rt.i ,..b: a

r rp r.E!-.,,o"., (r6H 2r),rrr.,rcs ,!ir.rfi;j|'.il;ffi.k;;t.,jtifr=-:: .
;[(-l .s;L,r. f"l/ ! -L:r 6lral *i!>.;r ; Sc;-f- Uf .r.,riCS:IP .rlj ci?.14H 2r e*il

.lLC .rz,^S L ,fr 1l.ti. ctl Yf -f
.?* o5; t SS l CS ,5l,rot .i .rlljfr, Jt:S b ili J -qL.,r. u;t; .EXE crlJb l* .ll-rf.,lr ..J+ J-fr. ;r .r+

.J;5f:1a;,'* r.ir.;i o:l: r:;.K-,rlJ IJES JDS +t: Lj r.br1 tl .lrs. frLi
MOV A[data eegname ; ES l DS ,Slr.rtJ -l.i;
MOV DSrAX ; u.J:l L

MOV ESAX ; crl.: c,JL

.DXD r.Ura.i-.grl.rfrt t JU.
:{.ri Jr )t rS,J.rJ;.EXE -b.r 4 .jlJ FJ ,5r1 s- ..:a

ir--l l+.j-.:* {rlr- ..J.t;-f qr, .t)L.r- f.F b c,.;.(. - f )l Q,JIJ *) L;r. t{j. .}ii
- t-rr.t;UIOOOOOH;f (CSEG) JSc.i-<- L:iJ d*t J.r.S,r.\*J, ;[ ;L*ill .ij-- ?-J, q tr fr.r.<-
c0040I{ rlDSEG o>b ,'.r-.€*. ..r-!.r ca!003BH ai J* t t>-l uplyl Jtzu g}\\-r c.i.tJ, i,.t
.,tl ;tJtrtc ,S-- )t 1: r5,:-l CSEG o- ,srst'l ;)510004011 ..r-lr,_r 0018H J S-P , t'i,t g-)
)t u-, 62ti ,)jt ,:f 4 )tti00060H;t TSSTACK .'+ €,;l- .(r:-t tOH J fii.i .J*U;r. 4) ,Lr

;ie-,t,r ;tjtt! jr...1r rf c.-.l DSEG

Start Stop Length Name C'lass

00000H 0003AH 0038H CSEC Code

00040H 0005AH 0018H DSEG Data
00060H 0007FH 0020H STACK Stack

Program entry po'int at 0000:0000



F.ls/.r'!dLriJ'16.|s !r+-rl Ot{l ! sr{rJP .-uJ,

DS, ES

es: IP 

->
code aegmenE

Data segment

Stack segmentss 

-> <- sP offset
.O(E r.\y.6- ,,rt )\Jn \l-f }5-;

PSP L lJ ssl .a:ySl.,l.rittr .llt.t-r: rtl-li uli,ra r"by,5rljf.;L;l .r, ! tsltv tt-ftDEBUG

o:t :-l rli.r-:l ,srrr D ,lLri rl 1 c(1r ;l ,r,S*,4 urr6! 6lyL;;lS )l #li,t t l .JScr, ,j6-V
L 100 03 : rg5:11; ;;,-1.572rr* 6- f drt'tt-,rfu (0) A: y-!:;lCS:100 ,g-'t-rf-'tr Jl.r rrl34 ..rt!

4J d)r-e 6bo.:1.:)./riU +y.#j C ,e*l ,,-r.rb)\lrl &f f:f.f '/)JU 
r56lobr, dl*'1

.(.u:.""r d -fu ,:"-li t..*j
('MZ'),_r'riU 4D5A 00H

(0058H L) 5800H: S* c-ri 6bcaL.rl"r,,; 02H

(0002 x 512 = 7UA L) 0200H: a-1512 6114!.1r crlr:-e 
"l"l--:.f,-ti.;lll 

04H

(0001) 0100H dl1j-e o-L.i .*.i ,,:;. jl J+ cr') ,f:*.J J;.rt .,pLr :l.t-' 0611

(32x76 = 512 '.:,-tr s32 = N?-OII) 2000H: .,..:1lll *-tr o.:il-! 1r qll;:e o;lsl 08H

.FFFFII: .,l-.tq ii;,iL .,,: .grtjSr[ OCH

.0060H L- u 6fi)0H:4:+ .:;-<- c*il c^rif OEH

.0O20H |i.2000H: dSP;: g;rt.i-(l-,' it 10H

.0000H:IP d;h r:*il L4H

.(M)0H:CS 6;! c*il 16H

.001EH li , 1800H s^t Ja*'; J-l.r+ c*il 18H

'.s1) ,etb6;L b.rt-! t:54 el6t\ ! <"Ly ,,-l DEBUG siJ

33:'Ki '&lfI' ?'=="11i

bti;.e 4iS1;l,JJ'b ISP J SS . IP . CS J Sc/ l,.i!:r 
PSP .J,"r)i L LES,DS .,trf-,lr.EXE ,gtaljqt ,5t 1

.rlr,rr 2[ir tt tr..rti ,r-l tl-rf-,li .J-5" f*1.t 41[ 'sj-r.. n3-'*

CS:IP .gboLy'
,'.rL 100H . PSP !3.- .51l .ulJt 13BF[0]H . PSP ,,.1.:i.: ],t ,S:l$t\ r",E1 g{s. DS .rLi .;L y

+-r.:*il :ul;,r. .r.11:.)lri 139F[0lH 1r PSP ;l .r.r J'LIJL rr:*10 r:*il .): J5'c,;JL 3 r;b Ji'
..r5,r, orl.u,,.l CS .rti ,ro 1[i, ,gla 2lJi-.f-l -,lrf-,lr '+.r lJ 6lr,.e 16H

t38F0H : (DS)PSP ar" erti
+ 100H :PsP Jp

OH: :.r5c;-K-,'*il
.rSc;3 r"1ri139F0



?.4 r5it> 91;lr

D DEBUG CS:0000 e,!-LJ ,Jt,i jl .t*1.1,,-," .:jL.r ..61, b (CSEG) ,."1;y .r5r:n U:- ,-r'.:l CS JL
ja rr:*lrrL-i,- ]*l g*:r.-J.r+:;t-! s*;L 5.4,5orUi 'l +Lil- 1r -L-r: 4 ,;oiL .tSrt.r"-: .gl-r1

rs,r/,*Li ,,s15,,o l4Hjlrlil ,0000H t lrIP rlj<rt,;;.i...o..t';3.io:j *JR t.LST 2:bsrL.e di-l

SS:SP .5t ilt.j
.JS.r, o.rl.ri.l SS .r$ 1r +.:-:, ,,;:i ,+b; Att @EH 1:) q113.c.1.:60H JlJt jl -,l.l5-,lr

: (+i. !Ds)PsP pl .t".rrl
:PsP JJl

60H :(Ja:.r b Jl.p .t5 oeu c.5iy) 4:.:" c..*il
13A50H c-i. - ':l

o; j,a, l;-L,JU" ir,-l f $,-r orli:-l cj, J* \ + f ,1L.il .r,o: 2lti. ,g)1 (10H 1:) ili,o20H;t -'l.rf.,lr

.JS.r" o"1l-il *- ,Si! SP .c.-l 20H li fY = .i-! Y .r!i \P +S.c-l or^i i-J.i DW 16DUP (?)

DS etrt
DSUr-r.rri;t-: blt&ofr.Ju5.r,o.:li.i-l 13SF[0] ,:fSPpl Mc:ll-r,JlJDS.rl^l 

.11 lljSrt
: .r,-l^: ,_r-os JlJ.a" b ,li J,-! t^.i a-by ,e*-a

ffi 3io; 
* il$Si,:*

:.uS,r, +-l-;1q r1 DS 6yi 1lBlL G-iC
: CS 9.1ri

: Ds 6lt c.*il oJ){,-

: DS ,r1:l
..r5.r" .r.-i 73A3 o.sy.a, DS 1.: ! A313 Jlj5,t .J-qrs, o5-Lj B8A313 o2ja.l2j.Krr", DEBUG

.rl--i ,rri 4-:ij (Lil : 

''*'rl: 

l.ltl U'i :t lt J-tb J''t L Jl-

s i:^,[',I l;fi
ss 13ASI0IH 60H

)tl4t .iiq r.a, ,SLloLi

il8;fiii* 1'.,*
MOV ES,AX IP,ES

o:fL-l o.:l: **.r!;:- d+.: 6lJ D DS:00 jl -rrly.f .s.-l orl.r c;fu ?. g,sti,53L DS JL
.*,ri lJ u-1 .r!y*D SS:00.1,*-r ! l.t5

dlilr'gjL,' rDTg s^t oene;6
.J.!r:,r: L *Lr; ..j-L 4 ojhil J*o- j 4;;l:lri ..r^t oar.;; dl5,l L.i a, INT 21H ,1u',f-sy
ollii-l JtS6- ,91j3rt t*t c^{- b [^o.,Ly f , *5,r,LruLy .l 6r. 6tr+.[ tt 6\t t.l.r-;,f .;f !U:-f

138F0H

+ 100H

139F0H

+ 40H



,r.3,.5 grLoJf+i.rls sJ{dl Ot{J J s{ri.-U;1 f.1

:V e-&-t ,.81 6,2lKrl.e1 +5e..bra c(,- rr:ul ,$ G-Ub 02,;15c5l; t* d,..r;3.a,DOS ,.lre .r-5{*lf
..r;L rl.li 11 :.p di,iL 66 )l,r-y J,.L rll.r

ehiv rgoa;;:48H 6bINT 2tH
: c.*l ;L; r.;j" 6Lr-if!L rl.r,.; I BX f.i!i J 48H 

Cb 
jl o:1,,r''l g]:- -L.,r 4 al-rr ,JoJl.* ua.;:

MOV AH,48H ; .litiL oa"^: r:*19;r

ffi" ;f"'*'" ,*r;::ljrl;
,tS ltt ;5,S1:i .i. 1.: L- 're/ th elL-r drl r^ ..r .r5"r ;Ui Uit- 5* ,J.rl ;l ! 115 gb yl

slb llri diiL ,gQll ,t fuL; .eL .r-l .r-J

.sl;f u^.1! o-r-i orb ,-f!*\J $tL,51Li ;l ,>;,3-rnlriAx s> JSe J! lr,rL6 frl,G.t".r[Ls cl,-

= .y L or.! .a.F .LiL 6L"d* = .y) tL; J5.4 AX 1: i .uS,r" Cr*'* 
l, ,p p-,1 .!irt .r$-r .i.

?.-r,u.lill- 6J.,.i- .st>fu' )\crPtrr 6jl.t ,y--ftiil.*iui!! a, ro;lslBXt,l (c-** ilJ&iL
.e4'Z L-'M' ,ii r-,-tr ,,Jll a,f orf l.r- t5* .i- .rtJ--c r;q .Li

uiL- oe:ari ^trt' .rjy :l;l :49fI gb INT 2lH
.*-,r.,riES 1: r:-1;.rr1t*,qa, o.br1 rl.:r5.5! ell,l-* ut)Ld:!l l.; cit- ,*e 4lnL49H eb

..1*n: tll tylu^ osltfl', c5Jr\;l
Mov AH,49H ; utL- u.*a-; +iiiL 6;L ,9i "*'l.r;.,t
LEA ES,seg-address

INT zIH
; .iflJ! ,91a.,53L u"2ti

; dit e-sr Glt'tt
j;s a' t)Lg.J.ti .liiL .t* .+tr Vy J 1,.,J) J, lt 00H I "5.-f 

5! lt .,'U, f,rl .!y otJ-.c d
6rtr =.V) l-Lt JScl,.AX , s S,J.t-- lJ,rLi; p-,;.lfb c-r$^r.i-.c*1i orbil :sy ,J-lrf 'r'.1 d.;i

.sltfu.tt (r.-[ 4LiL,4Li esi =.1 3 o.r,.:.ilF .bil-

r.iit_ i,^arait &it' 4! ,1i; : 4AH gb INT 2l H

6lJlK o-Lr1,5lr145d-tr*ifllr :1.r,; [ ! BX .rqr .,,lrt5t- .iltl !  til- J* r;lsl sly,r,4AH 6b
:r.;5,r,r: Jl$, PSP .r:ri lr ! BS .l ,r-.f

MOV AH,4AII ; '. ail. ' a'-2,,3 i}liL t*'; .:-l;;2:
MOv BXparagnphs ; uilrflz!:t.r';

LEA ES,PSP-addrtcs; PSP 9rlrl
INT ztld ; +is er-s-t dlt'lJ

lr ta$3-,5!Jt .S..-t*PSP r.1:i;l c";-<- 
"r-ri,Str-l 

&.rrt ! !.p:1- o.llll slj.r -L;4
.*;SJ-t- dL,*tl +5,,.. orL;l "l ! *J-fu a;i n<r-r jl r:-l orl ?J" "tpl ?-i

tb '156,. AX 2:.1 d..r &-lr.ts f-,r*.;irrL.r$--e.*- S.r dq lJ,rtaj f-,J qlJ, ot*l^r.5-.

BX 1: 1 (r+^:.L eJ"iL Sj1 u"lti = o1 tr.:*i ,,!u4Lit- = o! io,Li ?.:rJ nf,iL d/ = .V) slaJu' 3L

.v g;tLi ?...- ES .2: -LLi, srrri.<,- (riL ojl$l 
"r-tft 

,Stlr ;)t .Sl) sltf e;t1 tl ;S- ollll fl-r-
.;t l .trlj;



F.V .JaJb CU;J-

a.rUy gU .*- Ulrrl t- .S..,1-r(.1!
4BI-I CL .rr*Srr".ri lt +'81,'.).i. ,SLal; .S-,|-ri:tr ,511u;l1l -b,r 4 bl Ju-* +l1 Jl-

: uS.r-or.,lri. l2 l-ret.,' yl ..r.5,521j5.1lr lat *"rr +laiL 2r lt -El, l) ci b r;L,r. 1:ti 1.2 +.1.;y

,J'151-., = 03H .uLr1 .51lif1[ = 01H .l.,al .r.,hf.rtr = 00H : J) t)l). ,l .& st-,r r+L- rS= AL a

.(c^.ti 0& ;.1 1r) lr-l eJL f:b = 0-5H ,g*,-JJ

,:.lJq d*.i- r..;ri = ES:BX .
.:,,1.13,'+.: Li-l .;: S:_r-t, ssf IASCIZ *:.r 

"i-.0.r*.i 
o.rJlgilj -N-r t) 6ly 7E u"1ti = DS:DX a

I r:-l o..Li or1;i +.tirr rr-; ,grljS;L c.a-1

; o-El, l) g-,l.rf-,tr c-l1;1:
; (rsrt.r5-rL: t"l) gb 5-

;;.!! d/ r,1rl
; .,;.- g[ ,".;ri

t iit r-t-s-* Glil-,'
.sltf4j! U; JSAX 1.:3.r5,r" {.r!t !,,Jt f-,.x.r+-L .r$.-'.f,-

l.r4l j rg2ldllr:AL * OOH

b JF-, :jL..r jtt,lt -Et, e<* Jj.-1.4 rorl: rll &L 1: !.COM ti .EXE *[_rr .{ crtJ*r ;,-l

r'iL! +l.i ..:*; cl!,q. gLr .rtl^o ;,-l ..r5,r,.6J SS .r- Lr.rt.i ,*r o-f .5,1, Fr! lr-l ..a. 
"'i 

*
: :21: ! y-) gJti ES:BX Ja-r; ol: (Jar-J:i

-!rr c,*il
rJ13 o"r--i grl-rfilr -Et !*- J* ,;".2ti "<,- 

PSP + zC]F. c JLJI ,P-- - 6*,X- o"ri 00H

.e*l olS rJt J-iL lria,
.PSP+80H t e$.j| 6l- oLj !r.Si r,51.,*t5.e: f'rUt 02;I

.PSP+5CH .,: JL,l tSlt ,-f -p fo FCB#I c{ +, 61,-J53s 501l;1 06I{

n2"i ottot6ltJS3: dt-oJ-f.rUlPSP+6CH 1.r jLrl Slt ,-ej J4I.CB#Z o,6l*^.l5j: fozL-il 0AII

.r-.:!",l c.*il :.::.(.-

Urr,.grl.rfrt{ inl, = ot n
d;!4)it,sl 6tr1 *l:r;ciJ- srd cl,- J ra)ur'Jlt rtiL.1r b.COIU ! .EXE u[y r51 .r$.-c

: 5Jl) r'j .-Jti or^i -^r-rriES,BX t-i -S-,-rr! -</ .xi"r- Ji& iri 9lr7l 6,lr1rt J;sur
.irr c*Jl

L*o o.r.! ojS:\ut;y o.r..i! ao nr:i ft ISP + ZCH 2a,-tLJt dh ;h?- .5lJ.cr.fu r,.,,ri 00rI

.:s'.ua Jj r-1- cFt jl b

.PSP+80[I1:611j.(_l1 6lJ. Ja; oLt q t3l,-J5_r: ri.rUt 02II
.PSP+5CH q JLtl elt e.); FCll#l +, ,51.*tsi-r5 J,.,1"11 06lI

PSP+6CH 1.r JLll 6Jt el .rqFCB#2 ar d;haS-,: f'lLil 0A.tl

*4 gr'r:"t'i OEII

JSc..f* UF,ry't l2II

MOV AII,4BH

MOV Alcode

LEA B[prra-block

LEA D{path

INT 2III



sr..r.t {tLotrdd.U s'tpt d,Qj, s+3J '-U1,1
f.A

.st-r-l.rrr-.2:i c,*if : giK- e13a gta^15-9: .5i^J.rUt

g's: .sj62!AL = osn
1., 5,.! ! auly 6)vl L-:jL,r- JIjJPSP Li- Ll .J,-fir" S:tK:\ l) "l5 jl 5J L- ,-l,J "t" .it"i--c;,1

:>11: f r,, JU ES:BX !-; ."r*l ,r.n.r-1:ir:"!L J* .rr uS:t sli,C 
": 

'lizts;-rr1t- .J5;.,rbi
.t,#'l tlS 

"!,-U ^*t- s*<-.510^15 r";>i 00tl g,,rl

J-Jb 6)L ely gtr )J'- .,^) ,-fr-rJ 614^lSJ.l, 02tI '- il

.-1.-i o:l: e*i \A-\ )'i y 'xltf u"jLAX 1r U, .rfci- s )c!,.:" f,!"'', -lL 5:; &;4

l9l -e ,.g2lJf-2! : a."tjra

, alp 4DI{ pl; jl o-1, ,, l.r:l ..t-L; lr:l D y-!: 6t; tl DIR dl.ri t' J:5"," LjUJ f+- ;l Y f -0 
"$: '-LyvJ.

PS? U; J T}IDSEG (-ii c.X.* ,;t-ri s:..!)itl Js,r" o.:li-l .r*il3 ,rjl.t,l a, -r.EiL 6Uta' ,-r15

..:*l ,.rt-i StlSA rjl3 plK:r. nS,J.1rdLl .c*l PSP erJ:i ,.,j;,rL jF ES .1-7'41 1: nJ +5 o+.1, .ritr

Jr.*t fj! MA.SM5.1 6tt'FCr.oU; MOV RX , SBG ZNDSEG ilrr; J*iASSUME .:,)\-1)

(*iflrq A) u[y -; (;Flr! 10H) PSP 
"r-ltlj1 

..:*t g"-114" JJ.?L .;lll .(e-+ g;F LAr.*l ,&-t el-,,

.rj!.," ,Jtf\\ 18FI io'*
l"tb St+ttJ)J,-.b-,.t5"r,q;zlKi; bCOMIV{AND'CCN{.;!';l 3 6ij3tL"AL;;0'J .r5L4Dll Cb

."t^).,/ oi-Lj ! D .trL, .J!

*Vt tj #:U tl* 6iJ '4Dn gb Im zlH
a.!!i u-qL-.,a ul- 31II ti 4CH Cb Li ,tt *Et -il ,-;i S tSu".rt-jl.i lr ;3:\ ;l-ri" .gb ,,-l

: c.-l ;*7 ,#t\;lri, .rr.:.r,

Ctrl + C 1r *-l; = 01H.Jr* nu;t- = 00I{ 6r:.-l c.[ylj'--l-..f:t 1JIl-A]I a

(^.UJ 5lf)31l{ Ct' L-r; ".;l- = 031{ s i:.1 itr.6l.t' 02H o
.r:-l o-by ,-; tt g:S;l.1l.r.i, 63L AL a

o,Va r91lS u;532

d3J, .tl,r!L 1: +'Ly .i- ;! .f.l Ll ..r5,r. o.:[:-l YY-O .-L- (-lBI-l) L4-JP clL*r jl Yf -t ,-l-C +'bv

424:UR2 J A24SUB1 r.rab-,; yj Jt J1 |ACAI-LV.,rl:l uly ;|,L: .JiJrr1 .t-6c)lj r: *i lFl "*i
: r-:!,r;; gl-.c*fu 

"l.LiA24CALI-V 
.,- "l

STACKSG SECMENI PARA SIACK'stack

DATASC SEGMENT ?ARA 'DATA'

CODESO SEOMENT P^A'IU\ 'crrde'

z-DNDsc sEcMEMr ; ('S);}.::-e
'J:l-*n Jr? ,li,Sbc.;J- 'tl ,-+ ilili 3 or-! crj rJ' M4CALLV tA24SUB1

D1.Tr\SG SECIvIENT PARA 'Data2'

CODESG SEGIIENf I'ARA 'Code2'



f.1 eJiit> Crty.L

TITLE A2{EXDIR (EXE) INT 21ll funcEion 4BH to execut.e DIR
i ----------
SSEG SEGMENT PARA STACK 'ST,acK,Dw 32 (?)
SSEG ENDS
i ----------
DSEG SEGMEIM PARA IDEIA'
PARARTA LABEL BYTE iParamcter block for load/exe,

Dtl 0 ,. addresa of envir. atring
Dlf OFFSET DIRCOM ; poinler t'o command line
DIf DSEG
Dlf OFFSET FSBI ; point.er to defaufE FCB1
DW DSEG
Dw OFFSET FCB2 ; pointer to default FCB2
DW DSEG

DIRCOM DB t1,t/C DfR D:',13,0 ,.Command Iine
FCB1 DB 16 DUP(O)
FCB2 DB 16 DUP(O}
PROGNN,I DB'C:\COMI'IAI{D.COM"O ;LOCAEiON Of COMMAND.COM
DSEG ENDS; ----------
CSEG SEGMENr PARA 'Codet

ASSUME CS:CSEG,DS:DSEG,SS:SSEG,ES :DSEG
A1OMAIN PROC FAR

MOV AI{,4AI{ ;Reduce allocated memory spaci
ASSTJME CS;ZNDSEG
MOV BX,SEG ZIIDSEG ;Ending segment
ASStjl'IE CS: CSEG
MOV CX,ES ; minus st.art of
SUB BX,CX ; program segment,
INT 21H
.tC A2oERR ,.Not enough space?
MOV N(,DSEG ;Yes,
MOv DS,AX ; set Ds and Es
titov Es, A:(
MOV AH,4BH ,.Request load
MOV AL,00 ; and execuEe
LEA BX, PARARE.A ; COMI'IAND. COM
LEA DX,PROGNAM
It[ 2xH
JC A3oERR ,.Execute error?
MOV AIJ,00 ;OK, no error code
l]l,lP AgOXIT

A2OERR:
MOV 4L,01 ;Error code 1
JMP A9OXIT

A3OERR:
MOV 4L,02 ,.Error code 2
JMP AgOXIT

A9OXIT:
MOV NI,4CH ,.Request
INT 21H ; end procesaing

A1OMAIN ENDP
CSEG ENDS

ZNDSEG SEGMENT ;Dummy segment
ZNDSEG ENDS

END A1OMAIN

r.\y. $\r j\D/R \s\J-\ \l-b Jti.

,'Data2' . 'Datal' I JS.r. it l-ro,y5 lU ,p.t g,::.+ - : r,g orj $.ry l.gl A24CALLV c.X-
..i-l o-r-.i ,rrj e}+.CALLV + AZSUBI Jjf 4-:-a l*i-t .;: ,r-i jl 1'C-ade2'.'Code1'



,it f 6:LoJf*ftS sl+dl OqJ, {r*rt .-U1'1

TITLE A24CALLV (EXE) CalI subprogram and overlay
EXTRN. A24SIJB1: PAR

STACKSG SEGMENT.PARA STACK'SE CKI'
DW 64 DUP(?)

STACKSG ENDS

?1.

DATASG SEGMENT PARA 'DATAIIPARABLK LABEL WORD ; Paramecer block
DWO;
DWo;

FILENA}4 DB ' F: \A24SUB2 . EXE I , O

ERRMSG1 DB 'Modify mem errorl
ERRMSG2 DB 'Al.locate error I

ERRMSG3 DB 'Seg caII error I

DATASG ENDS

CPDESG SEGMENT PARA icodel'
A1OMAIN PROC FAR

ASSUME CS : CODESG , DS : DATASG, SS : STACKSG
MOV AX,DATASG
MOV DS,AX
CALL O1OSCR
CAIL A24SUB1

MOV AH.4AH
ASSUME CS: ZENDSG
MOV BX,SEG ZENDSG ;Address of end program

MOV AH,4BH
MOV AL.03
LEA BX, PAR.ABLK
LEA DX,FILENAM
INT 21H
JC AsOERR

CALI, Q2OSET
LEA DX, ERR.I'ISGI
CALL Q3ODISP
Jl"lP A90

CAIJIJ Q2OSET
LEA DX,ERRI{SG2
ETIJJ Q3ODISP
JUP A9O

C}I,IJ Q2OSET
LEA DX, ERR^Ir{SG3
CALIJ Q3ODISP
ant{P A90

;Scro11 acreen
;Ca1} subprogram 1

;Shrink memory

;Address of PSP
;Size of t,hia program

;If error, exit,

; Initiafize ES for
; this service
;Allocate memory for overlay
,'40 paragraphs

;If error, exit

;Load eubprogram 2
,' wit,h no execute

;If error, exit

;Set curaor

,.Display meaaage

;Set cursor

,.Diep1ay meaEage

,'Set curEor

,.Dieplay meEEage

ASSUME CS:CODESG
MOV CX,ES
SUB BX, CX
INT 21H
JC A2OERR

MOV AX,DS
MOV ES,AX
MOV Al{,48H
MOV 8X,40
INT 2TH
JC A3OERR
MOV PARABLK,AX ;Save aegment addreEs

MOV AX,PARABLK ;Exchange t.wo worda
MOV PARABLK+2,AX , of PARABLK
MOV PARABLK,2oH ;Set CS offaet to 20H
LEA BX,PARABLK
CALL DWORD PTR [BXl ;Cal] subprogram 2
JMP A9O

A2OERR:

A3OERR:

A5OERR:

\srtrf JSr) ! {.\r. JJ 6-.;t*t.i \l-\ wA\ Jfu



?\ \ .Jilt> €€tJ-
490:

MOv AX,4C00H ;End processing
ITil:P 21H

A1OMATN ENDP
Vidco ecrcen servl,cea:

QloSCR PROC NEAR
MOv A:(,0600H rReguest scro1l

rSct actribute

;Requeat set
i Curgor

,DX seE on engry
rRequeEE display
;Handle
,LengEh

;Dumrny (empEy) Eegment

MOV BH,IEH
MOV CX,0000
ltov Dx, 184FH
It{T 10H
RET

QloSCR EI{DP

O2OSBT PROC NEAR
MOV NI,02H
MOV BH,OO
MOV DH,12
MOV DL,00
INT 1OI{
RET

Q2oSET ENDP

Q3ODISP PROC NEAR
!,lOV Al{,401{
IrIOV 8X,01
MOV CX,16
IIIT 21H
RET

Q3ODISP EIIDP
C]CDESG EIiIDS

ZEI{IDSG SEGi|lEtI[
ZENDSG ENDS

END AIOMAIN

TITLE A24SI'B1 Called eubprogram
DATASG SEGIIENT PARA rData2'
SUBMSG DB 'Subprogram 1 reporting'
DATASG ENDS

CODEIK! SEGMENT PANA Icode2'
A2{ST'B1 PROC FAR

ASST UE CS:C€DESG,DS:DATASG
Pt Bt IC A2{SttB1
PusH DS ;Save caller's Ds
MOV N(,DATASG ,Initialize DS
MOV DS,AX
MOV All,o2H iRcqueat aeE
MOV BI{,00 i curaor
MOV DH,Os

. MOV DL,00
INT 1OII
MOV AI|,4oH iRequest diaplay
MOV 8X,01 ;Handlc
!i!OV CX,22 ,IJength
IJEA DX, SI,BI{Se i Mcsaagc
IlrT 21H
PCIP DS iRcltorc Dg for caller
RET

A24ST'81 EIIDP
CODESG EIIDS

ElID

TITLE A24SuB2 Calle4 overlay oublrrogran
DATASG SEGMETiI:! PINA IDAIA'
SI'BMSG DB rsubprogran 2 rcportlng.

.ertK.i5rr I r.\.r..r.r 6.;t*ti \f -r 9 $J



,r--A-! UtLaJ$a.tt sl{dl Ol{J J sJrt &U.1:1

DATASG ENDS

CODESG SEGMENT PAR,A 'COdE'
A24SIJB2 PROC FAR

ASSUME CS:CODESG,DS:DATASG
PUSH DS
MOV A)(, CS
MOV DS,N(

?tt

;Save caller'E DS
;seu addreas of firat
; 6egrmen! in DS

MOV AI{,02I{ ,Request set
MOV BH, OO

MOV DH,1O
MOV DL, OO

INT 1OH
MOV AH,4OH
MOV 8X,01
MOV CX,22

t curgor

;RequeaE dieplay
; llandle
; LengEh

lffi 3iir"*""o i'easase

POP DS ,.Reatore callerra DS

A24suB2 li3t
CODESG ENDS

END

Start Stop Length Name C'lass
00000H 0007FH 00080H STACKSG Stackl
00080H 000C2H 00043H DATASG Datal
00000H 00l.6DH 0009FH CoDESG Codel
00170H 00170H 00000H ZENDSG

00170H 00185H 00016H DATASC Data2
00190H 001AFH 00020H CODESG Code2

\srtK.frr r r.\1. l-r 6-,t*tf \r-\ y JS.,i

.r:-l d*€,1i6f.c;ifu .t,*r.t c**l cl5t.q Ll .:;.),r, ;lt-tSAZaCALLV L-;AV+SUB2

DATASG SEOMENT PARA 'Detr'

CODESG SEGMENT PARA 'Code'

: br.t Jyrl .:+ c,;3- J'tt ;., fq 4) .r-tr.r ;;qA2aSUB2 &J i.:i

ffi' #,* 'fr*" ffi*. ff
00020H 0003EII 0001FH CODESG Codc

.A24SUB1 ,Su-.li;:-,6)r-l c.r-t rhit- ,-l1 AZ;CALLY + A24SUB1 .r.br-'11.r!.11 r riil
Ll ."r5,r..r'rrjJl cp J- I lJIP .t-*-:1 CALL .rss, l9.l J jlflt J-t* ,-)U.\AACALLV
lt Jtr DS ,,.2:i 3 .iil${* ,9,s2\ A}4CN'LY;lDS -qt .:1b ! ,.i.:;i o:l: c.:-JL a24SUB1 ..rra

p4CAl LV e,. 1 > jsgl ! DS ..rrr,r. 
"F.l 

lJ fq .i_ .r:5rr.. 
,..Ji:J b t-j ,il(, A24SUB1 .rjL :lJ-r

$: ,r:rKL:j,- .JiiL 4;t;i..I,.LA24CALLV , A24SUB1 ,92A?"4SIIB2,51l.rf ,5.1.1 6lr;;;fu. 1L

,,'-,.1 Jt;+Jc-l ZBNDSG,A?ACALLY €i.(-.,,.j)!.,:*'l orbtlirrb,Jil$it-d-,rfi."..i,d.1'1

nIJ)no:F. .i>ujl ,1,-r d ZENDSG oilti )l l: Jtr (,:-lES .rr j:r) PSP ,,rJ1AZCALLV
r,4AH ,*,1- l- ; 6 : ), t q-L, (170H) ZENDSG + il ol)\n (100H) PSP .;lll .]rJ,-i .(iF!!

'(-iJJ'

.t*,1 ctlt ---.-
A24SUB1 ,JYlr.rr A}+SUB? eJ.)l-i ,511u;V) b .re.l,r. ,*4;; ! ^LiL 

48H Ct'INT 21H u r.
jt-.i AX gtJ t: rt .-s.rffitr u,"J)i r.rt!.r .r;L 

'rF 
.oli gL;; *i!flr! 40H L ol/: tr.l+ {..r-, ,Sjr;



f\r
48H

aliilt r3atr.

,.lila-d+Jr:-l ,-frt 4i* jl 4.5JJJ| ;,-l .:jLr,.J+!PARABLKqA24CAI'LY oS,sltfu"
UJJ

.:-;-.i,r, o:U:-l

: rrja+t c*l o:l: c."j-<rJ) Sc*.* q.IarL/ rlj nLiL.2: !A24SUB2 rAL.;: 'Y JSt4BH Cti
,S c--t ;::-S- ,2"s:i a;.sV 4^5dJl ttS4 a-?Ir"PARABLK j CS n,4BH eb 'F:\A24SUB2'EXE ' 

0

,Fs, u.c"*'l J(- l!St-.: ,4..r-lr"l f. -JV r,-l 2: +5c-l '' il Li- +'J5;a3:r J '}C SiS '#s:

dJl drlisrL jl r*
: r,.Lj d-SFly 

"ll 
..'.t-l

A8H ,-.3.g jl .t+
I'L-u^ u.ra; d;iV

000

100

n0

CS:IP .:2.9,.o- PARABLK Ll .s.;l: jlr:IP:CS r.si'a, oL) +F Ll-.Jl 
*.M4SUBZ * 'l3: CALL 'l'-

dL:: $J- e-:i l1t ofld.J+i IP dll 4^l5.J.rl .rr 20H j sfu^ LFi 4^l5 rrra.r) l CS Jl-ti' '.:'-l

JF BX 2: l2 PARABLK nrit e 41ei: .r.l[,r, A}4SUBZ JS cr-<- c*il cr1.5,.a, rll;' 45 J'o)s'

tts.r^ Glrlt bA24SUB J rA)r/

; PARABLK d.Jrl

4AH -q-''l Jr
Q'JJ

+t-u. u:,b15 4ltl
ooo fJsP -l

l
loo IA2ACALLV I

CALL DwoRD rIRlBxl ; AZSUB2 Gl-ftt
.f-t t ..rlrl* .l lS u; *"aly .rrf 5 c'i^K- 1:,51 L-r; A24SUB2 o' A24CALLY *f r.-5 o+r

,J-r.r b DS lril cri ,:Jl: ! r j> o:l.r c;^e aZ+SUBZ t: g .:1ll jli 6)V L)a;-t l) y'C4SUBZ  SEXTRN

.r.np trl;n .r:-d 0s.,1 J!3r A?4CAT LV tA24SUB2 l.l .J5,.,, ,r,tijJl l2,y u";'i i ti'Ku^ o:-L,

c** dp)ri ti ,i .J.s:s. {,+.r* .0[O]H,DATASG u,2ti c.*il L tii bAX , MOV AX,DATASG.;9i:

c.i.<-d/J)i(JjJ- a'-a64b1.)6,t:Snf,li;c;K- dJlo"):l!IiCS.CALL+5r+b,-r1.,-)tr
cl,- e, o:1.: c.;.3(- J AVtSUB2.rSfl .sb.url-r;DS .trlt6. '-o 

"p.rriDS 
2:CS rrrrS,rf ..:y ttlji o':l:

.rrj .r--y.rlr U "* t{! .r--y J5.s;.r" ':iJ, JL:i' ':+i
AT4CALLV q .9 rzl:re I 4 Gu;l l, DS rrr:"re 

""1,-t 
lJ IUH 4 .J:5"," (.'iI:J b 1-'r JK' A24SUB2

':Ju.;L

pfu rstaarUf
,J;-i,/ !+l b.-"Lr- J--t ur-s J J;t:,-r- f.r. ,&iL .p ,S r;'4 

'?l-p 
,r-p ul:y 1l 6rl.t*'

,glaubr- -&, br-S Jl^i jl # l: n.,.. -8y.45 JLi rl t+i gtr.r-.1 -t- ,tov,Jlr+JS.irr.!i ! 4lirl

fi, Ll 4rrt- u;l- 6laa-.Uy clll* -l .l;:."..o.COM 3i jl ,;br"b.l ?Ul l+i.rt.S,crtrtrl.l ,)r."- ,"J')1t2,
.s.*c u;L*i(TSR).sL

31H 
Cb 

INT 21H L.; ,)r*.-;t- Clq: .r:-l tli,lrr5,g, ,,qi. r"Lr, 4 A:t r:; yjorL
:r.2b jl+ DX .rL! 1s c.by oll.sl t .r$--c .J,-.;,-i e|; tli;l (.-^Uy 6rl: o53)

LEA B>LPARABLK

MOV AH,31H

MOV D[prog-size

000

100

n0

; TSR c*11i1:
; +.Ly ojl-Sl

I}{T nH ; 4i3J o--J-,- Gl.ilt
J S'/ 1r,rl, ilz.ll- ,S* t' ? - tF P +tr -b.1r .(Jh .,, ,1:.5.-1, ls;l 1.1 ,4t i'ti. ;4-tt ,-?J



s..L3 dilrt$f,lt,r+dl OtaJ r e{t3J ..U11 ftf
.s-Serl, 

"Lit- J, g;ii! ctpr,.rr cgt r ,gl-rr.br1

,l;l.r uby.i-trrt..r-!!a,.ri.lr1; 
C=r, 

jl ,* ,:iOrYJU.f..i, LtjJ.i. Orli orL tll.u3 d d:n
r--r 

,r+a. 
ubrl +l ,'*.1 r,ii3;lrr1 J.l+ r1p- d3* .:;r 4 .*^.-* DIR J COPY . CIS -r,;L ,r.:...s-

l2 or-.! o.rr*Li ,-str+5.&r J t*d Jl; tji;t#; u- .rb ,-st .rJsti ,r)L,J d.r rr o.r.:i 6l-l.r*15

: r' JrlJ- r,; ,gLrr:,.; ,lrt l .Lf/ c f.f L; p4" r,.t;r1 .'(,. .grl.l yl L .r1l:,r, JL.rl
.t54, it.u irq, rt uij 2l:y J.l.l+ gLrc,*if e5d:j..t ci- (\

: rr5.r.rlr; ,P il r.;ly ! J t.pd jldl .r.L, ,S!-l J.rl ;L Jdi r5,rr: JtJt JIJJ ri (y

jt3- u";ti t1 ,"ii1 ;br1 Jllt.rr fl;l ,?_F-V .
-r .rdL.r .,it fr& +5r.br1 jt u ln ojlJut dJtiJ .

rLiL 2r +.8.r'r;l .rev j4 e, I o:l.r .-Jb 1., tgsV ull 6l.ral t-fa f...":- .i 4t{tJ d,. 1l o:Liil a

.rl5lr* L-r-_pt
L. .r"b dirai,r 6rj11 .$L LoJLi.i.rr tr Jtu 61y..:-l JLi 3 .r;L,r, .,iL, F'i, 6JIJJ qt- (l

..r^! .r.rlr; JLi,.-rL ry,.1L;
i l.l .l.t- Jlf illS.l .frf q J JjSJtSf..ii, r.bra b .r5,r. f:!i lJ L-F 4--r u.rr JlJ.i. JIJJ (i;.;- Jr

: Jt.i .t.rlJt .pV il J*..1 uby,r,r:uL;L JL..r"+

('1.r..!Lr.n d;J&r -b.,r tr) -iili-f,i5 :
($1.,./../! *liiL 1.:) u[.ri {rit".r4 a

COMMAND.COM o

IO.SYS J MSDOS.SYS .
ddJ Jl)J JJJ- O

;U*tt djq rJ"-! orl;i''l riiJ lbra Jl-rt r-lL-r ,5t 1INT 21H 
Cb ;: jl r:-l 05- p.- uLrl ci-

..u.lL ur:-ib 0m0H +J. :: riit J.l.Lt +:ir-! .5by3a.alS,j+ ds ::

r.iij 1lrr1 pJ,sSH gb INT 2lH
lJ.r.r thi. -h tt.f +.ci.; o1t*i q lAL .rii3 1by Jl.rt jl ,.fV ^inJ.i. ,,.;ri ,g.L)j el-,t

MOV AH,35H ; riil 11.:y e*l;;l:
MOV Alint# ; rii.; oll*-!
INT nH ; rjil tf-l'- dl1a-l-f

e-13;1r .Jb. ,SL1 Jt* diiL rJlJ .slfr,;t1 c;J- : e*il c-,1j"a, ES:BX .rr l.r rii.l .r,.lri.:tL.o
..r,lsfu"jq G6) 24H . BX.,1.r ;fl)H . ES ;: INT 09H ,,1ri

di1 ;ls.r1 r",btJ.r zsH gb IttT ZtH
: -r+r .rt/ DX .,r ! {Jt grlri j AL .,r l.r Jf t).f iUiJ o;L r ..4.la .ii.l 4 gt}'j ett

MOV AIL25H ; rrij;l:y ,-Jiu c-191r
MOV Alrht# ; rri.1 o2t-l
IEA DXncwr<tdr ; rii; .4.ra ,,1ri
INr 2tH ; a|,r.sr jli\



f\A ..lillt r3irr.

-b.r q gi.;b.; ..r-r: e eV ^il ,?J rc.!.i- t: .Sr-/ i/--&q +ii.r 4.rt .r.rri \ lt ,rLi ,"1ri.r$-r
.r1j o.rj sja J.;.- ^ins ,-xri C .t--f .Jh t*,J ot) -u.;g t-i ,'.1,

TITLE A24TSTNM (CoM) ResidenE program
BIODATA SEGMENT AT 4OH ;BIOS data aTEA

ORG 17H
KBSTAT DB ?
BIODATA EIIDS

;Keyboard 8tatu8 byEe

CODESG SEGMENT PAFE

BEGIN:

ASSWE CS:CODESG,DS:BIODATA
ORG 1OOH

ifMP B1oINIT ;Jump Lo initialization
SAVINTg DD ?
AlOTEST:

PUSH N(
PUSH CX
PUSH DS

IN AL,6OH
CMP AL, ?1

A2OPAUSE:
LOOP A2OPAUSE
MOV AL,N{
out 61H,AL

A3OEXIT:
POP DS
FOP CX
POP AX

;INt 09H addresa

;Save regigtere

MOv AX,BIODATA ;SegmenE addrese of
MOV DS,AI( ; BIOS daEa area
MOV AL,KBSTAT ;Gee keyboard flag
TEST AL,001000008 ..Nurnlock ataEe?
JZ A3oEXIT ,.No, exit

ITMP CS:SAVINI9 rReaume INT 09H

; Initializat,ion routine:
Bl0INIT: ; -----------

;Get keyatroke from porE
;Scan code < 71?

;Turn off speaker

iRestore regiatera

iPreven! further inEerruPts
;Get addrees of INT 09H
; in ES:BX

JL A3oEXIT ; yea, exiE
CMP AIJ,83 ;Scan code > 83?
JG A3OEXIT ; yes, exiE,

tMusg be from numeric kQlTad
MOV AL,101101108 ;Set frequency
OUT 43H,AL
MOV N(,1000
OUT 42H,AL
MOV AL,N{
OUT 42H,AL
IN AL,61I{ ;Turn on apeaker
MOV AH,AL
OR AL, 03
our 61H,AL
MOV CX,9000 ;Set duralion

CLI
MOV AH,35H
MOV AIJ,09H
rln 21H
MOv WORD PTR SAVINI9,BX ; and save it
MOv WORD PTR SAVIN[9+2,ES
MOV At{,25t{
MOV AL,09t{ ,Set nen addresg for INT 09ltUOV DX,OFFSET A1oTEST ,. in A1OTEST
IN:T 21H

rtrL\r.\t-\.$F



rr--L.n dbJtra{.lJ srtdl Oql ! ,r*fr, ertJ.; f\\

MOV AJ{,31u ;Req[ue6t st,ay reEident
MOV DX,OFFSET B1oINIT ;Set size of resident portion
STI ;ResEore interruptg
IN! 21I{

CODESG ENDS
END BEGIN

€.L\r. \l-\ v $.t

,,rJt r.Urr.i-;lltL
.'.r..girJe 6tr4tjlr:*l;-13.;NUM LOCK {J:irJlA24TSTNM lU L yt-V.fi-:2r f +,t:,

tllS. c^6 rJ54 rJ -qlor5 drJr 'r.lsdi .tJ5.6i L Ll r5,-:.-l J,l .iJ.. .s)e 6.y.u5o:{ri.l r:-1.1

.!-! 
"t.r.l 

! oJ-! o.:rJ l$b (+J5.ra,i., 6tt.ts) J:fC.t r.;1r l1 INT 09H .r,.1 uUy ,,1 .l;
: J.:.i-,r .?t +t- f 6truby 1 g:l.r.rrj .r15;

t-;,-11: d.-rJS & F t c-.! oi.l - rss. ,yrr-'40[0] tl t:- L b BIOS orl: cJL BIODATA

.r:-lJLi NUMLOCK J,1 -u}! c5,- 60 qe..ril.:lr. jt L d5.^i, c.,,.".,J ,t|e..r-L KBSTAT

jl .r-i *r b lj-l JMP B1OINIT o.tsil .s:;us,/;t ..rJ.r. ;ui t, ezlrsrNM l' sl- coDEsc
+5f-r 6LrrE t ei: )l CLI 1l o:Lci.l lr l.ql o+.1.r .r.l .S"r rU::- t{:;l r51r; B10INIT Jllr I ,=.l, .r:;-
INTO9H s,,.1si 1s Utftlca-a 35H gt-INT 27H;l 

"*.tse 
a-i-h. "ir jt,bt.Ji^lre.:*.1;S-

INT9SAV.1.:B10INIT du6,sltf;.lLBS:BX y\6;ri.r$--e.l5.r"o:Li:-t riil 2t:r1 J3J.1t:
4LaAI0TEST r:jL,rr or9't i63 J3.rq 1.r INT 09H 6111 12 :f +.E.r; nrti 25H g[- .r- .:;L,r, or.3i

,.S,J U-&1. Jtf o"):lL.\ tsi 1e;lu..r.1i IrINT 09H ,,2:iub; rr:^i;L.1r .,rj. r-.t;r, r, r.1.1_1

31H 
Cb 

INT 21H ;l o:li. .l tr .l .ur.f ,ll DX 2r ! @10INT L' tr.ri qr) f.t, ,,4 o.ltst ,5.r- +Lr.

,S.rt-rf-,tr lrrt c.g S e-&-t 6b...br, L-; +,Er,Jlr-l .1, B1OINIT .r5.(.l.uU f:i." Ll b't-) ty,l eV
.:.2i o.t*-.!y ,l;id

grti o.lJ L'l f++.r-i.r-,rlr+ JLi:rl ';, L lsJiJLf Li. cpl rJ,:-l na. Jls-t IUA1OTEST

e *l JSd 4itJ tJ14 .r:-l ..rJ ;1y.; A10TFST erti L d S.f ,ti.l,. riis 1l:r, J.lra .1: INTO9H

.rl.lsti .r[ AZTSTNM .e*l .rL.5rK-i;try l- f,-l.-tr;. -b; 4 L DOS .;: nS ds Jk 6t , ."r.r:

,:-l ;j.t.r NUMLOCK tirS.rSi,r*; b rll.r,r,!,i,: rJ5r^i,, p',.1 1r..b.;..1-L; or.7!..ruS,r. c:1,;.1 5
,-E.r- ,t1 ,".o;u-l J) .(Af J V'l i,r.t ,!-t€ .IS.J.U) c,-l o.: J J*lS 6i., c.*1., .',... .gr.rr 6brJ5 !-i j
.t1+ cbJ-, (of .4i' .rlru 2: .J-.1 orb ei \ \ 

"l-i 
2r Jr.L -it o.:tii,l) .:.tje.rr lr.a r, lJ fdl

631- r5*:-l INT9SAL +.)l I- ,-f fu ?'J, q - J.u..a.t{,S.r.).; r5e-l .lbe,t i.rU! JF.U
.ttf ej\ *ii..r q JTSJL .r:-l ,rlvl INT 09H ,"1ri

:c.-l di1 # ur+ TSR ;ru .rtJ-r.1t 
'F-;t 

t^nil 1r .l,ril .rli Jq JIJJ b ,u.tu. c(J."r* J[.
.utC BIOS r, b INT 09H rJS .;4 J ,.,L:i{../ lr .r*lS.i- JJK (\

.t-rS ,ttBIOS ;;-1.1 c*'.l,, 1.: b .r5,r, c:tiil r.ci-1 1l:1 J.lJt 2r INT 09H ,r1:i;l BIOS (I
.tiC Ji:!BIOS ,,;u.,.Jt;S,Jr- (Y

..u:,r, +!!l ilf.-,;p_p! q i-lr :.1lsh-l Flrl54 Jt r t-JCtr Fb6"r.l-, (t
: .. -.1 f=A. 

,,,8r1 6,lrr.rq Jll.l
..r:-ri.r. BIOS r, l; INT 09H +5 G,i., I :.r$c./ lJ rJs.i. pti (t



?tv diit> r31.;1.lr

.t#,-* .sl,c ^LI1BIOS ;*.1.r c11lJ, 1.: 3 JuS,e o-:Li:-l +ii3 ;l:ra J.lJt 2.: INT 09H ,..;:l ;l BIOS (Y

;-ir-l J"i:! Jt:.f45.,:*l ,t+ c"[r,.,11 A10TEST r.l:i GsV Jsr-. cl;5t ,'.r 1,1 (f

lre ,\ r(.rl etOfnST .r*:U .uls +'j r c-! c* 6s.r.e rJ5,51 Flt6.t .r-i[ JLi Numlock Jl (f

.t1-l.g^ P

.r,t-,-l,J,i:! BIOS lf st *. Jt' 6,:;aev ,).1o.r-l 0.,.;!INT 09H ,,J:i a, ,.ra[A10TBST (O

fr+5.*-..r-o:,r,a5l2l r.l5d-.i.ri!!l.r.Ji..r.31t.:llsL-l ,5125&.ftt;$;"ttrS|tSBIOS;;3, f
,> itij Jl.rt -,[--5;* .r"-L* ,J! D 0:20 tl .45 gt.tt ! n-.[; u,-l 6,1fi1 J'aV DEBUG jl osLa:-l

uari ^)S ;-.2: 3 r:*il 4^lS JJJI .r:-l otj 0.,;3i INT 09H ditJ .ftri n(ilq ur;5 osLi:-l 20H(36)

.-r-iL 0701:8F05 or-i o-;i orti ft.J|.l. ,-Slr ,.ui.-.r ,,r5.. ,:"-1.: ..t'i q J) y' 15.e*l ci^<-
,r-i iai 50511888 ! q! .r-:f* .r;5' o.:Gi-l D 107:05EF clLri ;l o.r-: or;: u"':i.r[-.i* dr,-) dlJ

.c,-l ,.:r. c.br1 2: A1OTEST ;r*-t -tSUy' nS

lJ INT 09H JJ!" d,J)i +5 g-Lna-.Lr- .r*ar d^ri L- r.".; tll;':.5+ -il.r-ol 6lr, l2 .-,br.1 ;-l .+l.r".r

.:1.: rrlr; o;l-l l, t'iJl cly u[y $t CJ. {.[y 1l qJL'*a o.:Liil ..u.Srr, U-f--14

Dos c.Jri^ir ftt e:sT C3,54n 6b Im 2lH
t;U-; lJ DOS 4r-iJ &- or1 ! taTSR 

'it 
*fle o:Li.:-l .rl;b JJ" DOS Li ol.jt U.l q -Sl

,:-l J.e*- DOS ,.l-jj ."t:;5,r. o:U.il ,-riJl j c.- 'l Jl.i JJil f, ,sF-, iliJ t-i.S.l;.l-t s,-.sa! t:;Sg

 -5.r-:Li Jrt-, ,S--t DOS t' tt) *t -qtt TSR (.r;5:21; Iz DOS .'.:ty; i:-l JLI DOS 4<irt<b)

.t-rC ,.)e*.inDOS *JJi5 Gj Li
Mov AH,34H ; c+t;- c.-13;2s

INT 2lIJ ; nDs r*-sr Glt'l-,t
cMP ES:BYTB PTR IBXI,O ; *-l jv gZt- &.1 ,r'tt
JE

.t-:L..,te inDOS *5r.5r1l3 ! DOS c-*l ;5- CJ $.lu:-+ Jl*i 6- 6l .r*-

,.9$ts63
o:lo:-l ,li rl.:r5c-rj ,5ly FORMAT/S tlLi 1l L.3 +5,:^-l ,r(-r -f 1 t;*fu O d$ 2':j|'rul '12 

11;51 a

a.t-f s ,-t+.$r"/ )l-l. MV J, .(.x) Jl ! jlJul olt t.t_f.t.+til :_k # o-s-t tt g*:- cF; .J,-lo:rS

; trrlil a^r u:ej3 I'.SYS .lJ.:,' 1r ..:-l RoM r, ilT;i;r?'#'f;: ::i::: .
.rS.rr' g1r.!,'* 20H [' Lh4;iJ Cl-,tls oi6t.1b.,a J-r.rr CWi t sSe F l) rr-r#S , ,F.rl;.a-1;

.5.5t 61k".r,r-.11-,sl^-,lil J olii|- ,fr\IlO (i;a.lIO.SYS
.J.u ari ol.,Lc.tlu" tl-] ^bV':Io.SYS rl ,-, +5.' ,l-r.-l;y 6Y! * U'tt.i-MSDOS.SYS .
,.(--: 63.1 dt^,-!,-U 3 bcL: c4Jr- SFII LJ 20H ,gba.a-i3 6l-1 ilti,j 1b-1J..rJt ,Sk-tri f1!;

.c-*l INT ZLH gli;,51lKi: J .<^-i) elu.ts-f t cl:rs3 a'Srt j b:f ,$)",511(:.-':

J.COM J.EXE .";*11;1:,JWL.i J .r5,r- 6115;-: tl g:.-,.. -;J;c. J-lf COMMAND'COM a



sa;ri g:t.6f5ayl5 sJ+dl Ol{i, sri3J ...tjt flA
.e*l j[,-r4 4.]jGioi+,1i,c(;"f fr- u:+ cf,-j.U.l U ,t-t.#'t lFt b.BAT

..:--l aliiL ,J_rt .Lr, )l u;l)4l6Lr+.br1 ejK-t\ JJi- COMMAND.COM .
6jj31l.J.rL: 6;--V; J;5.rt">\!l ,91V isl;,c rr-f, &- j,U S"r :t-.1rS-J 45.EXE JJ'L .

.,-*lllJ

,Ja; c.[r- ci-fu J bVJ. L.r,,- 6,ly lJ nLiL ,Jlr.51J1 ,r4.,.EXE li.COM c.Lr1 .i- ,J-,t$! Li o
c"b.; ;a-,*-o .:rb jflrL .J-- )y tl U- tr .r-tr tf dlJ, dU., 4 fjjl.;i 4LiL t'jl"t -r" .S"r

.$r".f tl:, 100H 1: l.r -L; I -r5,r, rL--l u[y c.;3- 00H s$J. ,: PSP .1,_ ,lj3r[
,Jl4;;l ! l) '; '4 f o)jl..t.ltr, 

f..."r'* 
PSP ,,,ri Lr lJ .:;l- gLn.r! rliSJt .COM .-.[r1 .5,,- 6,rl j31\ 9 o

i;l.rr-;l) .r-or,r" Jl$, 100H til.l .r.l-, f ,rt;t j:j)64 4 eu'", 4.J5ct-- : $c fJA!'c.:-<-
..r-1.1,r. PSP ;l ,- +t.rB)t c.rrr3, ,!;l .*- CS:IP .la-,y or.! .tJ:, 

","rri 
u. J;5 r".a- .1fSf

l-, 

's-l*l J,qL .;ltl err:,rr ,l-F ,bv;r; o$lji l) olte t;-$:lS-t\.EXE uby ci- 6rl"rf1! 1: a

Jl+ ,,..;-c p tlri, dt,.$)1./ )lj tS- Uf .r, +Lil-.,1:1 oJtlj; tt J3qU; r5.r, r-l*
,,rri u 5 ss . PSP c.;.K- ,,rri U 5 es J DS Jtfr[ .s.r C* ,ri-fu U] jrj,,l* tr ,-^, ,f!.;t
J-l5,r" f.& .:-l 14H 1r d .r:-il \ l.1 CS .l d.ti ojl.ll [ ! SP . SS ,i*.il J[;, .j)\- lfi)H o1]* PSP

.rjLcr ,al,.l b.r-t:rt c.by 1s r5c,;^K- Ur.rtriCS:IP .rli,:..i-
)t oa-p;i c(4: J$:;l asl: j 6CH .', Y plt! q1L .5CH .r, t ",-tt! q-U .,J"Li PSP 1: i.- J* a

.r:-l 80H

o +J31H Ctr INT 21H L-i;.r;5,-6rt-r<r1., ,-))t'* 6lru[y f_, .rr; Jl-i jl # l.r g:+ a-L;ra cf-- .
.J" 

"-i 
z rl- u.:1lr ;L; DX .;: uLy yj ojl-ul

-J

to.f';
tc..-g q.1i.1l jrr (9) 9,.:-tJ.r:;ltl o! t1iSl ,>.1i.9a (*iJl) .YT-\

.r+, cr- ! IO.SYS ;l .i.u .Yt-Y

.J.r, CJ- b MSDOS.SYS ;l j.r-r .YT-Y

t.:--*-1 ,.1i;l -ir-r J 5-5,-/.rl,r &t r:^*i pl.rS.;: COMMAND.COM +, ,:b fi6|-rr:n .Yf-T

.rlr,-!b (9) d, (.ill)
fr:-l o;lsl *t (V) fr.;L.r,.J+i hSb r.[y c,;*(- Ju.e+ rfr..,:r (-iJl) .Yf-O

PSP .rL.y* .,:-l o:r5:.,y1-9 b FORGE E:SLIM.ASM .;g-.: FORGE o-l:r2 6lral r:.6a y1l5t51 .Yt-2

DTA J 80H (..,) (FCB#1)1 Fbt, .e3l-: .5CH (r-Jl) .', u ,)L.l; b 11; ,5trc.sir-. 1: r"Ly

'o.tGa
uLr- .t r.: g; j .t>-t.r: dA:; bi L- g;! @nTH) ./-l+L.,, q +5.r5;-"'+fi Lj LUJ .YT-V

@OS,5t-ri1l5h- c.uby t* 6111 c'*.1;*;:).+l* tt.rrr Jae." lJlr c.*l ;5*
&- y' r, o."Lr rlj3.,[ .c--l ,ctf ,|;2CD4[0]H .:-^lJ. J: o.::J- PSP ! ttat ,str.COM +.Ly d,_ .yf -A
. DS (.:) . CS (.,iJl) : (+JJ. 'rr. o"JS.- rr:.-L r,5lj;l) :;L,r, or;s u-2si q ;j 6Lrc.,L! ;l

.SS (r).Bs (y'
:r:*l o.t. ! o:ls cl|-l; l) crsre.EXE +.Ly ,.t-- ,Sfii Jj# 4-:.4 ,5i .Yf -C



f\1 dJiib Cr1.1'1J-

Staft Stop Lcngth Name Class

333ilfi ffiffi* ffi:t [i".:. AXT
OOOTOH OOOgCH OOO2DH DATASG DATA

.r.:Ls- .:-1.: 17.5 o.t ) o.:l: ttl-.li .:,t -t* .ra)ur Jll 1B38[0]H +J. 1: l1 PSP .j o-N, urlKrl.

. SP (:) SS (.-cJ) .(+S h;r ,-ftfu.-,-! r"*'j;l) r.5r,;,=+ t: ettSt\trL1 2: c.,L,'rr.r$-
ES (.r) . DS (r) .CS (c)

,r*" (-ilt) 4D C0080A00-. I r:-l l) r.tV 6sV s t-t-g Uf 10A4[0] c.-,..lJ, r.ll'r cll.q1 Lt-.Yt- \ .

q'. (6.) fry,.!nL,5* U-ri,t-l ft tfe riy.rt*;* cf; (9) fc..-s fr*, dlJ(M) 4D

f .rpr rll-:; ! :9- .r!-.L. f c.--13 6t*. tsl;,r rll"r.,.. diiL
frl..r # arriu.l!e.r t;.S't+r."*f,-r # b r-l5d^i, 6,r1r1'V3-o,qi" 6LruLy.Tt-'\\

f4! c.;t-,r.1"* 6taa."LJ q eJUr- c.by b:;i,r, ,-*-i;.5 e g;bc.l:y 
'* eW.l: ra !.YY-\Y



e:-*csl'+J*de.*

VsCri\

+oU; 6bai39 9 BIOS oclc .r>l9j

DOS J BIOS ,gly ,uiiJ 6Lag,--Jr- J BIOS o:l: .r-l; , ;,.r;; : j..r-r

aa.tiir

,JL^rtil WJ tt tp 6 ,>-l Jll.r- J tfiJr | ,Stlts 6lr..1*-l.r tt ettatf ',-"J* J.U BIOS

J, **- L 4J 
"r,-taJlil 

! !l{.,1 6ty t1 BIOS Ok *.1.r sl j,-l .3.:y15 6Lr*"[r -l DOS .r-t.r" --'1-
L.) 6lorl: nl;,Jn ,t-l .tt ,l g1+l Uttltgr,Jlr"oi-r ,'-p )IBIOS ! tL'1| ..r:11; c.-13;1:..t$L;.11

33H b 20H ;IDOS Ub-i.r J 1BH b 00H ;l BIOS ,gl^*i.r 3 .o.ri3 Jl.r.r ."uSr, ;1.++ BIOS +5(t3l.t-
..1:Su^ ulll.ls

6jl-rjlob Jll:lj
.:r- ,gjl.l.;lo! .i- *.* y.l+15 cl:r5;-i3.1 .e*l or"! ;SL FFFF0H +y 1: ROM ,te2-:' i tuls )t
tl.ll;; c.*; ,5-*'l f-A; *.li *LiL 6bcgr3,. e^r ..uS,rr:113 !.rJ- f.ib c-JL f-:;l:1 .:.t-,1
lr-l oS 6,2.;-: #ll 

"r-t 
,1" .t-Jc )lri. iLe I IP .rLi .e FFFF:0 [0]H t CS c'V s t-.J,-l gl+.,t .JiiL
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;rgt5cl.l*i,-,,.i.lt,:JL u,-Liltr-..:r'j.trt r-lr,Sr":.gt-rCtrl + Alt + Del .5111 .rr)" b :ii34
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",,-b.rlil 
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',--..r- 
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4rA r:*l It J.U p*.-::" ci- c.Lr1 .r-l .S"f lrrl ;lll .!.,[filr J.U c<-ar tr* #:l ,;l+-,
s:lK.*.: JJI) 4i.JJ .<, J..ii rlsl.lr rlj5lL Jiu, Ji:! ''ri 

.i r2 J;5.+I;,iL 1, .,li e-tlS:\;t ,- BIOS ;ri.l.r
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f Y I d-Ul gtt-r{i!, t BIOS oJl.t-s.}li
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f:..ii- Olj*-?.t osl: a.glj

"r;S,rf.e !INT 11H !i,-t.or.!l-.aj,JlnJlil WJ r-l.ul i::- ci-,.t1,14q; WJ 10H-11H o

.xltfu^ lLAX 1': 11 ,-1 :.13^ oS

j-rl c^*l

,j.u ei.r,5bol5;: :l-r^; 75,74

RS235 6;lr" 6l-oo..tlr:.;Ja; :l.u; 11,,9

4=ll 13= l0,2 = 01 u1 = 00c^:l+jec.(a-:,51-o1lr,l :l.tu 7,6

,;K;rS0r25=l0,JK:)40x20=01 oo:[i:-l ),\,=oo rx-.^J+?.4,y-.:[i,';i'r,1 ,-J3l ,:JL 5,4

.&r.i 80x25 = 11

.o-L.i (.-.€i = t 6(er.f) 6lclJrl;l 2

.:11::1-3 ulL-.;,?*;lty.LJ= 1 1

..:11.r ':3>j c5-1r yll.r = 1 0

e!ti:.. orls l1lL;

o"u.;L cL2l5,r-rJ dt^f-.rr 12H o

ebil* o;lrr;l osl: *9Lj
.:.1 JJ+, &* : 

" 
.93; lLlL rl!- 13H-14H o_.J- .l'

--! -rlf q n:i! a^-.1, 4lnL ,ilj# 15H-16H o

cJLt c,11

o.r.J o:_,5Alt f
o.r-j o.r J Ctrl Y

o.r.i o.:r5 ,-.a Shift \

.t $,-rot,',tt ,o J;frr?:H. o..*,,*

J,S .sJp ..gbo:l: o*tl; OJ.9l

.:JLi !:?

J[Insert V

JLi Capslock ?

Jlj Numlock 0

JLi Scroll Lock Y

.r-tr..r g*.t* : ,.r-: o:.5 ..qE d-- Jlj
.e*l oli o*il.: a33 ,-L

.d.ll+,:..1,r +J c+tr;r,.1, 18H O



cK--.t -5r-l-2.: orlr *9t;
..:11:0.,1L!l D..,r-lrrqY;C.;r-1.,,)qY.By-!ro\.Ay-!:C.e*011^.i..L--:.ts*+)s3EHo

..t-!".r y-t1: -liu 13Jo; +,0 +l*- J* J) J! qi;F 6 &- -e c-g 1lri. cf--

,"\.Ay-!.: \-gue*ilt*.i..i-l ,J!-rat:J:ji.:+"rc(,,\ =Vcor5t ..(--, 13;-9r,'r+.a33FH r
..:-l ;j-l.r )i-f ,P-. c,., 2[L j :.;l: o.;L"ll D q Y : C +, Y .B

.rr .4,8 .1.yj* d=:L; li otiy siJ lt il glr .r.;k 40H r
:.111: c(*1: ol)-e 4-;i ,tlL; ,,. r:y c^(--r c.1,.''J47H o

sr.J.J dtit34iriJ sltsl OUi f rr4it r-U.1'1

stlL;
o.r-.! o>.15 CtrlA.{umlock

or^.! o:r..i.i SysReq

or.i o:.;li LeftAlt

o.r-i or.;l! LeftCtrl

64K;y L*J r, DMA tl:t'.'*..r, ,JLr "rS' 
09H

J-- l+ ,L-ti g; OcH

d$lJt LrUj CRC6U; 10H

)-# ew 20H

;i,Y-r J;r 40H

c*; .:Li y-!: 80H

..:JU

f1,r. " vo

&r6tA.xyo
frt."vo

&r J'sf.xy6

?YY

c,* ,:JH r:?
Y or.i o:r..ii Insert V

Y or-! o:,;li Capslock ?

I or"i o:,.-!j Numlock 0

o or"! o.: J Scroll Lock f
ASCII 6Lrr5f6,Stl J*lSr-i.a d)JrJ./Jb 19H o

.!tJ ,hi, /q t J*: n f ,ju,t 1AH-lBH o

.r-l5d*;, ,r! .Jl+, a f ol}l 1CH-1DH o

(,'"-[ fY) d54*;^a r;t lEH-3DH o

t:.+ s,-U; 00H

,,:-t: y-t1: r-!! 01H

r'- l+ ,tJ ue;-:- u"1ti 02H

Ft lt l: c^til*,91t; 03H

r.:i Ud Jj(- 04H

lJl*l.; 06H

DMA.glr-l 08H

3,-!: ei--: ),# o*.:42H48H o

ji.rrJ !5bosl: o*U OJ:l
.tiC or*' c4 .t- L, .-t'.r"--l jtsl f^ c.Jl 49H o

r:* .!t c*
Y &J.t' V

Y .<j;.i'2Y.xY.. ,
\ ,K.; c5; lA" x Y.. O

" ;.1 ty. x y.. r
,-e-c 6ls0'* rl.u 4AH-4BH r
jttJ aaLc ri[ o;lll 4CH-4DH r
-f{-r.plrUy',- tt 4EH4FH o



fYY aU.,;1 6r.aeii9, BIOS o.rl", s.tl3l

.V - . 6Lao2L-.! L.,a;o I .r" ,gtrr e :V Q:. c.i*rJ, 6L, 4^J54 50H-5F[I o

L"; {11-i,rt:!; Ul b 60H-61H o

d-'E J|j d"!l-i 4^i, 62H o

..:y.r-rlr;03D4H L&t s03 B4H,KJ d,'4t.JU r:.,-L; otflr r.l:i 63:H-64H o

;.r,..9 c.JL.rQ;t gtl+ *g,* 65H o

61la &2 ,-r.a 66H r

;*y o.:l: 4>tj
.o:l: rlrjlg,Jlt.S ir-" bU) 67H-68H o

.CRC.rL,l 69H-6AH o

.6,;s1j iti. 6,-;i 6BH o

.e-crl,j.+-! -+ 6CH-6DH o

.e- dLj 
"r!!.+ 

6EH-6F}I o

.(,- .l \ r-xL ,i..rj<sJ *o jle- at 3 ftl ? JL) t-.tr 70H .
.JS.r. 

f:J."'* b \ b v ery Ctrl + Break ,JL^r{f 77H o

6llrl ol.1 *** Ctrl + Alt + Del ..9Lr.d5,r-il.t234H,ti.:!.;* Sl .4LtV .,I" f,rl 72H-73H o

.s:."g ff

Cj*.,.(*11 osls *1rL;

.(c.*l \1 J.i y c:$g) c.;.(-.t:.:r$..e ,l-fi,'s is 74H o

.or": J-r:, c;- tjLrc-(--r rl.t-' 75H O

gr#t+ oL!-rl *; b*x gtoosb a12tj

(LPTl-LPT4) ,glly 6t-ool32r 6t-ao:1.: 78H-7BH o

(COM1-COMa) Jt-r 6l.loK21 6Lro:b 7CH-7FH o

JIS bip..gborlt aoLi J.r"-e.l

lS a^L.-p!.-5hll c.*il ,,.,:i 80H-81H o

JJS.aL.e .,r!,Sk-f .: il ,,1ri 82H-83H o

,3.q9 .gLoosl: aeLi Oto-9.:

(t .Sk-) o-;r d;b I- .:l-r,.t 84H o

,-;--4 bF Jr Fbl5Cijrl 85H e

_iu"s ^3p.rlp)tll 86H-8AH o

ci-.(*,-s / c-(*'-s o:l: a1lU

U;.4;j r )-# 8BH-95H o



s/-tn dLot${.E sJ+dl Ol{i ! s4i3J erUt

cJLi
orJ orr.lj c,-1.; r;*Alt

o-ti o:r5 e.-! r:* Ctrl

.:*l E0 
"r",4 

S+ri

fY?

.qJ.S)t't.gbo.:ls +E c*y
[l gb1'-,r+ J .l.JS '^L-a c.Jl .:e;j 96H .

s* .:Jti
Y pl+l JL 1.: ID crll.,-
Y (l)..r-.:AcK S c-ri
\ KBX,ID trJo)J..)'Numlock 6jLJLi

c-*

?

0

t
97H o(Capslnck=2Numlock= 1 Scrolllock=O r:.,1) .t*l5 .*;z LED s;LAf-, j

,r4*a 3t-o; c.cl* oslr *9U

,Ui:l 6Log-,.1 WJ 98H-A7H o

osl.: ao2lj Jotvl o;\
*illj..BIOS Jtl-r+ q f ,rL:t A8H-ABH o

a.!r,&, .gbosls a1rL; g*o3:

.s*l o$ j;1 u,I;B i.2Lo. 6,119*=- l-t ACH-FFFI o

^iES 
rSln,*l-,,

15s1.r,.; cr3Jl,'.o b .r^) fl+l u-V ,F slra al-*- L'.€-tlj<JJl, ! -[.] 4 6,1;-l ,a'iij.:1*1.-e.i-

l.r-l ait;J 
"x:.lt 

.{lo:.F o:l;1..1 f:f, ,5bul:r, : .lrf VE *S-; u-si 4i> jzj t.2iL-1 ,.t-L; ,Slr, *-l
,glr-i; BIOS .:;:.r, df-*jl Lal .*'j ..,-u .*f ua rL ,.r-i *ai-e;" Jlu u JF etlo th. J t--.},J

.-r5r,. 6;1t*-: ! INT20H-3FH ,5lr,oa-63 DOS 4SJl- .,1: rJ5,-r, 611Ki-: ! INT 00H t- lFH

rde ;l:ra Jj.q
a-i!3 2l,rr, J;.ra 4 J'* 4LiL 000H-3FFH c...l," 2r DOS j BIOS "tJ€ Fu -r-*S ,ts
ui,-! t c*;l : ci-<- 

",,rri.l,- ;l.t5g ,,:-l ,s t'll doiJ (100H) YA? ,511. J.l+ ;t .xyLu,, slit
.t)L,/ F ! c,-11-1: 1r; 

.INT 05H .uL +oil tP) ci- srf.-' .u:!.f IP:CS .113"4 y 4y
69i il rr*- :)Lrr Jti.il ! d"iL .--! \.Yf Jl* .l1l: Jrl .--! t ci- y' J rtl: 5.t J 6trJ YOP cl;6

6L^.:ytf .r-ltlr .*-l 4y eV niJ A :-6! 
DOS t- BIOS qtrJr cl,- ! J;'rt sr.,r:i..p 3FFH ['00H

.-ii Jl; 4 *ii-l ,JlJ V-Y ,J[o-.-Li j r:-l . iix u"1ri 6JL f-.

rNT 00H I rNT 01H I rNT 02H I Il,lr 03H I INI 04H I INT osH I INr 06H I

IP:CS I IP:CS I IP:CS I IP:CS I IP:CS I IP:CS I IP:CS I

00H 04H 08H ocH 10H 14H 18H

f..r-.$ orl: ra.i.J.\



rYA rru;1 grt.or.llg g BIOS ojt.l .rrtgr

&ij r-fr r9l2l
ni.L *S) INT 05H Jlrt gr.lri.J[. ,Sl-rr 'j6.l *:-l g-r.r L IP J CS rp>,; oL,' cr!;- 

"ii-l 4
.r:*l 0014H (15"r -l+ r:.,l r;, 1, Ctrl + Prtsc 6trq$y1l5lJ b _lJ,-J ot-LJ

S.rrl.r,-:,-!v;IP.r:l.rc+!Y.9o.rrid,li-il 0014Hc...,J,;ll1 u".s:i,-,-!y.:laLr(05Hx4 = 14H)

-t +i6s .:t),c lFl djsl 
',-r 

r5..r5.r, o.1L!l BIOS rob 1: ulJ.r ci. Ur q CS:IP ,,1:i .r;L.r. or9!

I [# .s t2lau. ,, &, ,St.t )l \ gl slj I CS . IP d.::lr, j! (*;i: .:.:f;L) IRET 1..i.: ,4 .hL
,f ,-t )LINT 1l ro 1..:-.:

gLn*j; .Jrilr..r ,S |t;J) .)J.l!./ :14--l rc--l ,K);l>a;l eb dtl;l 4 *j:f:lr'f.,
. NMT b ..!-.rtlL/ (INTR) uij r:*13;l: t; J (NMD ,J.t.JrU -* nins t- rJ:-r:,:..).e !.r-.11-
jt e ,t_Fd Jlj dil J,l t 4ir! f-:31>r.$r"r .rtF l: .*tr | ,sts.t: J oliiL cr;13; 6blb
6Lo,:-lj;1:INTR -L;.rji JLi * atv gL.ii.l b r^ rL o:.r5r:l- ins p.i.x clst'J! 6)1 llcLl
y.!.r c(4: oc(--r 1*' .J!r- ol5lr ,.t S a*L.o,O-clL.r ,JlJ .0fH b 05H ,gtoa-d3 .uL .,r-.1l; ,Sl^.)lil

.$r.r .r.rf lt,$l -r 6lnoKl: -1

J)-p ?r 45 {,*J' .r!Lr ci- li r"iL, INT ,j-: cl,- 6lfrl J".l- d o:.r. ,A el ul;b +Aij $
L3-o l^..8r,..r*!L c(--r I/O :uL utlV oiis.i- ,Slr .;*l-it, L- rr:-l b-r. dggJL ;: lr-l o:3)un

..u5,r. ,r1L;,r b BIOS j DOS ,gbJl;J J -tu---! ,J; .J*U * 6 $e oslj'-.| ,rl;l: 6t-uii; ;l

BIos cstaaii:
Lf e r;ll..r r:-l o-t"i ,5i 6;t*l-.e ,K: .r1l: ,, 1r 1BH !'00H ;l ! BIOS rslrdil oi+ .r-l

.rJ*: lrlBIOS

;* f Q ci- .:i.-!,r" *oi-r .r-l dr.! JLi 'l'\ ,r* J e dlJ .r.)Ar .Ju Jl gi; n*f OOn

.,[.i .i- rii* JJ,-i .r::*. l-.lillo; ,*l L .a.Ly ,.r6.urn, tui; .:]6 -43- g:-.." 4-:,.-i J raru.
.J:5JLi b -i;.r-t ,'*l JS- trL-,'c;.K-

6,lr-l nJ-y y ,L-r J:-L JLi c.s- t-ol.:; JliilF-, J DEBUG L-; .6|rd>y.(; ffVf Offt

.:y,_l ort-c,il c.Ly
,-*l Jl^i +:er +5.rt;lr; ,gtt- .uL rgrr Utlylc.r- \|i Al-t..#Jf .hU J.t {iiJINI OzH

.r.;l.rl; L-l-i c-l t cS11.b (di3 ,.1.rr5,5!) CLI 1..-.: cl:rS;.:l-o ! ubrl cl,. a-l .xl-rrl* .:3.J,r" orti:-l

,l P3G 6t-ocrLr! .t-.,,-l o.:[i:-l lr-l -6i ,stlr l:; Jl5-:l 6Lrc.Lr1 .L-y .c.-.S &;i IIYI O3H

gta.-t tr 6lA-;- c* ,:JL- DUBUG ..uS.r- gJi; ...[y tr ?-L -6i nLl t, l.r -i.l J,l DEBUG

.<J cJl- ir.r*, DUBUC ,li jl .r,i .l s-# lfl Lr,* rrt* NT 03H L' o.u:,r. rrt(.| c.by ! J Jrru-;
.Ji5,ra 

f.i/."t* 
l.s 6,l{-ra

i++ ;1r 'UU .Jt- ..xf fr .qi ttrJ \jti-t- .r$--, ,5 1l-l ! .,:-t ;rtr .;r,lf INT OaH

..:131;iJ-Jt\uel;
ylv .t.2) VLt -t'.t+.1 oi-L; ..-b .r!.g E t:-C.-- ..rl-U rrri"a r-r$fNT esH



,r".t) glt-oJ'tt{i.15 sJ+dl Oqi, sri &UJ{ PY1

.r$^-e.r5.,. JLi u.tV .t-b. trr.li <Ctrl> + <Prtscr> clsr5 3 JSu" Jlj 12 u];ls 4iiJ INTOSH

noL.;.: 50:00 ,,1:i .t-S,r-rl, J{pb c.*t uili d .S.r .J.-! ! l-j Jt<. +J. s SC Jti lJ LadiJ

.r--l crlL-e WJ.gjL BIOS o:b

fj'i f l) 8.t GLt )tt l: g-tl; J f-.,*- tlL.l *S,5;l;ilc;- di.r 4 .fi"'ii' d! lLj rNT osH

nir-l 4 ,ti:,-/ -JU 4 it q-,. \A.T d+U sL OTCTYY -f 6t-.t.."1.:y .|,ti e- .JLj 4-tli LS,- (r:Lt

.-t:.f,r" llnl
! \ I ,-|.zl 2s,:3)4 rli:.{l +5&;,, tJ-l: r.[54.,.1.:r5'l-r, L- r.r.:r5 t.+54tJ., {iiJINTOgH

..t- uiart lJtJJi

.(.*'i).coM2 r .CoMl .15.1, JF.JL- r )l,l J.#5nfl ocH ,INT oBH

, .(.*'i)LPTl rLPT2,lflt );.5.6;le" i2.l Ji.:Snff 0FII.INToDH

.I/O .r$^-e Jr<, .r-t rc.(.d-i *Jl,,i dy" .cJ-.s J;SrfYf Onn

g:U-* c^fr.t-j,ilS, ,.L:; ,a-.L. d-.JlJAH.l:6L'611.r,.;.r;*.-y'.t-f d.\t jINT 10H

,r:.-l ol3 orb g:.oj \. J€i.lr .rFF L .rl.:l.r .ri,-L: J,^ip
,l 40:10H c..^lJ, .rL-y* ,:.l.frt ,, fr..-j, gi3.1 ,r,l;:ll Olo.rl;l lr*l .Ol;.aa; i;*ri INT 11H

or.;i 40:10H +;* 1.: l2 AX J r^rr/ pt+-t tt .rlrJ^-e itl *.1-, .rJ-r-l ;,-!y1 fK-) .aX .1.: BIOS

.(-rt * tt "BIOS o:l: ae!" ;tlio ! -!i ..):;..t r:jL.r,
640K .JLt" ,9lr; ,.;:l:f u^ ttr .+try'f c b 4,-li ..ltL .o.;lsl AX 1r .eAib ljlJul O*'i INT 12H

.," *.1 .-r,-:f u-; ,l-rJ ;ri-l.r gtK- 1, ai c.-l 611$" tlLs .9 c. 'l 0280H o.ya. ,JntV

.b,t-(- drit.i .c(--: r19-j,j ,JlJ AH 1r gb ,5rl.r'; ..(--.1 Lltf I cStlllINT 13H

.J-i o:l: 
-t 

)\,tS \ C ,-|.ai Jr ..l,1+si tL; u.'i.* Cf : *S;g; .l-a1y(- i;.i3;
l)R5232tL'rlol3rrq(r!f 1:ca1.i-)I/O,St -"-lr bl-r,,-llf lcttl.tl.btiJlIIVI14H
1: 6L' 6.:l.u- .(COM4 L' COM1 ,JlJ Y tr . ) J-:U RS232 6lro.ru: .;L,' :|.t ,; 63l- -t1L DX .rjL.r f^l/

.tlygl JijJ, AH

:J5,/ f.i.bAL :ol.t -t),St ftt! re- 0.1L.'x ,* t.,)Vi ol3.1, ,r^, llra".OOH gti
BAUDRATE PARITY STOP BIT WORD LENGTH

7-5 4-3 2 1-0
000=110 00=none 0=1 10=7bits
001=150 01=odd 7=2 11=8bits
010 = 300 10 = none
011 = 600 11 = even
100 = 1200

101 = 2400
110 = 4800
111 = 9600

l, Jl.t- tq.i-l .,: .(-r*tr ;-:r oVr cSl-r. ! 03H Cb) sltJ4l[ AX .;r l) ,]$l ol5lr c^1*jj ..:tJ-.c

.JSrr. f+l o:l: J3.b c+r A .l -iii .i- .tl;l; tr3{ .1200 bood t l, COM1 +5-qr .4rlr>

MOV AH,OOH

MOV AL 1100000118

MOV DX 3 00

INT 14H

; otfz, .ro, 1[i, e-lj;1:
; t^r-ttl*

; COM1 J[-r- 015;:

; ciil g,al-,- jlt'lj



FYV rrljy 6toe.t!9 9 BIOS oJlJ stli
r) .J,.l.: tlS 1.1 oKp ozL.i DX f j J;tltua ,;s: 6 CFlt l5AL 2r .;5!tf OIU-j OIH Cti
.r-ili.r-l.l JLrl C lrti.rl-Lr ft .t+* b03H CL').r5.r. r--U::AlI 2.: ! ol5;s WJ ol*Lr.cjr[
1l o:ti:i",|;l ;!i .,'*l giJ ll-'l 6,lL; ,r:,jJ ,*a;-lrl J"* ui.r.l *t f t ,Se f!"; !AlI lty c.*

.r:Sdi!'b00H et''t-- nj- g.r

I q ,rll+-'l b :t t-,F1J5..(1 .rt 1-r..r.rr rll DX.,1r l.; 061.: .rLj.Fl.l5r:iL-1r O2H Cti
u-!rQ.S.r fJl;,'.\ cY .Y.t .y 1-f,;,gtrca1 d! (.r.;t !03 Cb) 061: c.,,.-r; I, lJAH;.i,*.l.r-r-*.r
.r.:5lr-l b00HCb'*;-u--Jr-;-l ;l o:te'*.1 .11 ;prc,.*.| 4j:j21 4jlL;ci-yr.+AX ss *o*ttrL4
y 11 L; +j's.:$-r ."t*-o: ,ll DX 1r ! ol32: ..rl*i .,rllt'.ll 061.r c^.,.t ;9 l:-:^f;t OgH Ctt

'. sl;'f u".;LAL..1: ! gry,:*-.;-e 3 AH
AH

?

t
r
Y

'\

rl.r-);j-l.r ft<b,r,-Ujlr-
; -c",*)rrdl]l dl_

Joystick .,;t++

AL

?

0

Y

Y

Y

\

(ps r. l:.1a;-9)'t J

t; r:r[-1: dYe -i5
&; u"-L:

.:-l orLi orl: g,!:,-

)Lj 6tr1.r*i Jt-
Delta;i[: t;.:.]g .)a+3
&: ev i*L- sh .t; 

"+l*jDelta 6Lro:l: ,or* $tt i

88H a:i! r^-3, +EL.;lsl ;*,*
89H or": ,- t-il* .f,JL dtJ f.:;lsa *1r-

dt^ Lr.l)

(-L; c.^i.iJ)

'J3 11-'l

Jl-Shift sL, Jli:l
Jl- hold .:1"' Jlal

,."by gi; -i5
,l:t't-1];-'6U;

btti eV
overrun 6Ut
.:-l o:Li o:l: . JL.,l ,f- fl+l .5lglDelta rr.:f Jl1

.(ciL- +-3, tL'rl o6r.: JF) ,:*105H J (4:it- 44rj .,a) JUi,) 04H 
Cb 

INT 14H 6r; f :
: jl Jj,'JLr 6C'j a,/-l .L- jl .r:-l U_rl*r glj 6!l: +ei3 i/.1 .1."-f. ,5Llr-r.9-nff tSn
ztH
43H

84H

6l) .sl:f u^;L AX 1: tt ..:! rlJ t a.:.i! nr-3, ,,LjL ,JtF INT 15H o AH .;.: 88H s-b .rS.J[, ,Sl-x

c {! tdi;l .+!.r u;1- .+Jjl *JL q bo-cr3 rrsl.rf! tr;* Cly gL-r .(c-i! 1408K ,r*- 0580H .JLt"

MOV AH,88H ; clL- o*r; +LiL r:-lj-;: ..:f o:U:-l il jS:
INT 15H ; BIOS jl a.LiL r:*11-;r
STI ; Ln*,ii.9,rrL.1[

\. J"4-j J) lJ-f4*i-, qlf 6;s.tl 6IJ.AH 2: 6[' ,5:1.r,,; ,rir,-i .J-l54ri, 6tl;ptNT 16H

.,'*.1 o.t-.i orb 63*;j
Cf"t \. ,-l-i .1r BIOS dJ.r ,rrf Vh 6lr Ctr 6:l.r-' ;rL t'lt ..4q ,ge.f INT lzH

,r:-l oJ-3 orl.:

)t&.':"od!.,:-l dtf:1:DOS.*.*-6lsa.L;l.r"t-r,d,-fl .jl$l clrrlj5rbnff fSH

f t tS.t Ji:i c+d1. .r-l C b J.,fS3 .r-u,r" Jlt7C00H 1.: ,.LiL I.r 61l.llo! +J, 11 3 r.utj;,re ! \

c.*,1 ;r(- *i-l .ll .:-*,_s JU& INT 18H JJ J, ROM BASIC :_92j oL:l q or.11.r; :j.;j c(-.:.1lrl ol.1

.S"f ,_y', :l.u l.;ROM BIOS.;: o:b L l5; ,S\l) a^La *i_l .f-l o:1j o:Li:.-l e:ltlfl <ii3 6- r.ll1r1



,r'a.;,., dlA)tt{i.tJ eJ't*l Ot'ti f g+rt} arU.y fYA

r5,/ f*Ur l.r -,ulr"r ! jlr ,rLjAlI Cl, .r5;$ 
-'.: .dl,j g:I:l r !$lJr>tNT lAll

j! DX -,rlt,*r! {:*; J CX 1: 11 .rtU ".a'j! 
."*.,i.far 6* Ol"j r:rL !-tulii - OOH o

$5,r/ fi!:,' -f* ,-tlrL 4 ! lrAL c;[.-e.r-i! .:-i-if tlsl.l+ U-fi )l c.cL YT AU; ft .xl;fu^
jl-., DX t, ! ,,,"+Q c*i J CX.1r ! ,.rrL.i "r-)! 

-'. i .ft- 6- 0t"j \r-eL fiiES - OlH o
.slsJu^

.rL.,) .r-r- ;# tSll .t;'u,, 6.219u: t) tt;$- ,1L.1 .:rL ,5Lrd.iJJ- gtL' : clLj Cb O'l 'O2H-O7H a

.+:lJ+ 5 l'li;;t.'r r5k:jl t: g'3, J q5f+'* f-\t.r-"L .r;lr;.r, ,;itt &- 6lszl

,tl,g ?:-,t;.-/ o:-li Ctrl + Break,Jt +lJ,r.'J .-rf5 E;4 e$ 6u J.F diJfMf ffft

, .J;5Ji:! ,tFd g.,Ji:; ptr+,-i- 45.r/-t- tsi) +iij ,"rri u.lJ JFROM BIOS

SIOS:DOS Ltb

,gtL*r .l*J.f L .rl .J.l? .!.ins, c.JJ4- lJ BIOS ;l o:1;'*,1 MSDOS.SYS J IO.SYS .5-a- J3'7L 1:

3 i:*l r.f BIOS i;-.;.11 o:Lir-l ,l ;.:L Lr-rnOS .lt!-r ..u;L,r, f^$lr ;L;t jl* ,.r.1, .5lg:;l:t ;l
.r11., ,.:iL \6;.5 

'fun|1 
i;.r^o

t oltL .11 o:l: i-r-i3: J *Lil- a1 .rr.1t- tll jl o:l.r d$lJt 45 c*l BIOS gtrr .r-! & UV.{ IO.SYS

.J**lu^ *J:+,.1.1 g*lV .fu|

o-Nr- y.|S,-r!-l ,J[, ,5lr; .;)Lu" elt .,119 b k--;r u>s1 3 tz*l 
"f,-ti 

c."-y-r" .i- ]U MSDOS.SYS

g;lr1 .ra:,r- .-JlJl MSDOS.SYS q Lr.:Li .rL.;;* * ll:.rlp)\!l .rt*Lr .'r5,r" t.eUJ ! INT 21H

.r;1 +5o.tfrb;-. IO.SYS \, GlilJ r+ li,5- q !.rtp)l.tl ''.'l i,,S-MSDOS.SYS r:*l.',r 
"$l;

irrr,rr dti lJ.bliJl u-l :..r,-$l .slfr.l Li IJBIOS

-*rK
W ,Slt c.Lr,,:*l-j;.;:

Yl',c! ,*!e
- fMspossyq - lE"syal - Fros-l* l-it I

Dos i9b*d.9
i:.-r- "r- ,5Lnu:--1 1: n5.1p:Ln ir:+l o$ "if -P 1r DOS ,--,!."-o ,5ly 3FH b 20H ,5ba.ii3

..t-i.t-rlr-

.f l**,-,ri rra:,r: .-'b b .COM .-"br- J-- 6lral 4t JJJa, .rtJ--e 5,. .uli.1 r-cit- INT zOH

l. .ul>f n;t DOS 1 lr JFJ SC JV tt .rS gt'lli .S.,. uljlr \ ,tlr.6l'Uot 3 Ctrl + Break

.r:-t o$ a$-q INT 20H t 4CH cb INT 21H .r-)L PSP ,;,1:i 65* +1., S .Cb C-l tl Ctr
.r-i-rslr;u;b abi ol4'- n Jr ,l;1.1.: ; rll:jliAlI;r gb.tfci-.DOS 6tic*.lJ,>J)IIYI 2lH

ninl ,t-1r,1.:i.rlr,r,,lf &L 2:lral ,5l1.b-[rr4.uby11j51!cP:.ti[i',rrrinrfzZn
u[y ..r5,r. Ji;,. 4aiJ ,.rti 0..1 \ J;tS rru..e rr..by ,wli .;.: ;-*,t,-r# (0AII ,:*il) r.Uy 1l PSP .,r

..l51rl-." lt *.1 .lrl J,.ti lj

! <Ctrl> + <C> L <Ctrl> + <Break> cl-rt L; ,fi ,-r*.Ctrl+Break ,,rrifNt ZSn

l, 15t+:rr 
"J*Ul. 

I ,-Nr,6,lr-l crsl.r '(PSP 1rOEH '' il ,.}.I, ) t{,g #i!DOS rr1r-l.l q J.;S.:1t*ir,

n*i.rt* .rr.: gle;l t, 
'*V.:JLi.r,ir.; ,.,lt &t}.$) J,.#ij l2 u"lti y-l :ul.r;,r' u[y "urr' T'''b



fYq 49.;1 g:laei!5 t BIOS oJU stl3'l

."t51.rLo lt 
"ii.l "f-l 

J,-qr |^..i utiy.ra.: +;l- !.-Uy

dt'*.,gtL; u.4x plK- 1, JFJUJI 6tt g:-*- Li .g1.*. rStLt Vt*-.rINT 24H

..ru5.1:L^e l.r .oi; ,-r-l +F U +.br, .(PSP jl 12H .-',il ,* ) rj.'i,r. o:lj;-l

.r.i l;.i< \ V J."a; p tJil r; 4 ! &--: -'iS- .r+ ! ,.i- o!3*, ..f*-.1 Jit- irJjlF INT 25H

.r:-l o.!.i U-6-V61H ue S J5440DH Ct' INT 27}J h-i: Vt

t-; Ll u'--y,-l oliiL ,S.t.r.1l ! e(--r tr.S- .r+ L- .t- crL-3:* ..(--.1 dt$i i,.:.iilNT 26H

.,:-l ot-! U'K-l*6l}{ cref JS?IH ui3;l 't40DH 6L'

,/1.i.!,rL )t CJr glK-,o.1r.COM c.[.r1 ci- 6 tyC 
".1-.olt/ 91a 

t lJ:iU- {"it^t'lNT27H

.,.:*l ori U-F-V2LH luiJ ;131H gb Li ^;s a/-l JjL-i

,l:Jjlir6--rrz-(1)6r- -Lc.1"-bJLL'JI .uL.r:-l-oo-[r,r-lL"JtJ.U..L!ii{ii3INT2FH
APPEND L-ASSIGN uL --+- a;tsclLri L-.11;l

nrT 2tH 6lag*_-9-l
' : "u1l: ;L; AH .:$ 1r 6b rfci- u., +tllor.i 4'!bl INT 21H 6Gu--it- y) ;

.r:.-lor.!;,-f q+nH 
ct- 1, cb

yl ,e.(-.: 65tJ LSq,jil-r ,s-r ,ga:-.a .l^Zt/' L Ll '*-IINT 20H '*'": !.;-l .r''tiy .rltB '00H

(\ V J"."i) .FCB ,4; r;r51 "ulr- .14H ol51-: ;l ,5116 ci- cr$13- .!5r.r.r.1 c'ruaL.i;l 'O3H

(\v 
Jt -r) .FCB ,r;; rJJSr Jr":i.15H ;l o:ti:-l ttJF-l fl+-;l dlr'ALC n- J!r-

(\V Jp-r) -FCB J,U :l*.1 .16H ':.F,-* rt^ev BIOS ;114H ai'3j, 
^Jrl dbgrx-'r

56H pL' L ,'*,1 .FCB . !U r.r- drl$ ltj .17H ,sl-,:, -#\6 arL DL .&tf crt'bliJl 'o4Hs ' e ' e' 
.'-*l ..l*.: y-fih ,-J.rl'1'JtBIoS ;l 14H ..ei3 'r:-l JUll

.r.i-lo$ U-F-V4FH Ct't Ct'
a-F-V 41H Ct'! 6t'yt.FcB J,.ti -ii*.lsH

.r.:-l oli

(\A J".ai) .e-i ,.h, c(*1:;lsl olz;*;.19H
(\V Ji-r) c(1r Jtallr13t, 

'q.b 
'len

(\V 
JF.."r) ..-/tb FCB r.;;51 r.lj 

'"+"'* 

.Zeif

pL54 "r: 
(Yt J"-i).-iir 1l:.r1 g.E:i.zsn

.r.,Ltrr ! <Ctrl> + <C> L- <Ctrl> + <Break>

.r:-l o-r-i U-F-V}7H 4iiJ;l4CH 6b
.(\ \ JFar) "r"tful 

! ilS aaLz 6:3;j.OlH
.(C J-r) Fl1tt d,t-l-r .OzH

(\A J.rj) .c(-.:.1lll .l.r fi:,'.OOn
(\A JFar) .,-*t ,-'i..', c(--:;lsl .12 .-,ti;l .OEH

(\V JF,) FCB J,-ti tr.:f 1L.0Ftl
(\V $'"r) FCB J,li i,:-r.10H

yl .c(-1: Gtil) ,tlf :2y ,|j.9',i.:...? ,1lH

(\A Jrt) .i-i ,-;gjl$l oL slr)\lrl ir:if .f BH (\ \ Jsi)',r"t5'rlo.l+rJ5n-; ni;*,5:11j'O7}t
(\A jai) .r.al-.11'ul ol.r .:J|e){'tl irJrJ.lCH (\ \ JF'r) 'd/K'jl cr.e'l rJSda 4;:-e.13 'O8H

1r,r ;f"-i) .,-f f ,-fo,;lrl oll r:,11! .5* i,:iJ.lFIr (1 JFr) .d-rr o'!l-j .o9H

(\V JF4i) .r/rL-'JJl! FCB tgSl tssl; .2':H (\ \ J''a') '!'td-i., 'r- i! 6':.1.1., 'OAH

(\ V JF-r) './rLo,- rJc FCB 4iS2 6;i .22td (\ \ J-') 'rtt hL' +)s s-# '0BH

42H ,.l- L 3,1;;,alFCB J,-tj.jlJ,l#ij.23H .g;.:31;;Jl.:-Fi J 4J b&a j\ df 5q 'OCH(-: 'e v' 
.,:_l ,_cr--fih (\\J,_r)

1. Print Spooler



s/.t2 6:t-l;ffXflJ sl+dl OLfJ J s4d .-U14

(\A rlzr) .(--rr..3-l.;.J+. f:Ji!- t- hJi!'.2EH
.(DTA) ,5;t- .(*1r JG:l l*-b nr'i 5$.ZWt

.(r"1,i 
,'.1J;u 611 1AH eb r \V Jl.ai)

!3306H Ctr) "DOS ra*r ort*.! ;,JiJSOH
:y:Li. yl c-:f;U.(.U,r

n.11 rr*j 1.r n xjL ..rLl olL-') = AL
n.11 l-;1r 11 SL ..r.cri o1[-,i = AH

"-'r, ,Sl.il f-,J t-.:l;1t50.21-..! = BH

.t-t,,t L-IROM 1:DOS .$!08H o*:
,:rr ff trtS,Jt;- olL-l ! *,.2' = BL:CX

(c.tujL +, u-11)

(Yt Ji.-r).d$L F& Llr-;t-.31H
(\^ JF-,) (DPB) ylr pl.,rq d* dnJ s2ln

Ctrl + p-,.r1 ,Stctrt + C c-r.)J dr:iJs.srOoH

,5;lK:-: glK;-n .r9.1,r. .iL. .-t*3q (0) dr1,tt C
1., Ctrl + C 

-L,0CH-01H Cli lrc ,JL"F|JK

,g,lK:--: ..rL.; .r.:L (\ ) JLi gt fl ..s;S stsi
*) *-S g;lt,sSg 4lttp..,- 6ty r.(.'
= .DL 2.: .r;f;L ll.ra- ."r+.lli( AL .lr 1200H

.oJLi.1,.r-rr = 01H t- oJLi g.u,r+.ry 00II

Ctrl + f?J Jl ctrl + C c^Lri9 ,r-.1;r .33ooH

6;K:--r gK-n .:y'r. t-- .tltt (0) d.:J"lt C

! Ctrl + C a:.-.." OCH b 01H glr; I/0 .Jt^tSbtS

f..:6115:-, gK., $Li.i- trafl.xS 4tt.
01H 

Ctr 1),e-.*s r.!a Alt.Sc,-*t eli
,&; 6:.ADL.lr l.; c.*,al ..ri5{tJ-,'*AL;:1.1

f.iJi:r = 01H t !,iJ.t; tltt.P = *.".t*"
'O-U s4)J.

A = 1).ltbrDL 1r .;lJil ol.rr-l.rr gjf.rsosH

,':q- ,5tr,-l,.Li ,-Srt.tf.1t+ ,glr' .t':l>fu. )\(r* .s

.:f.r. o:Uil

;r.l (.+*r b 30H 
Ctr) 

DOS a-;: #i13306H
.ttf ejlr -r.rb

n.11 u*:1: n JuiL ,)el a-; olL*"' = BL

n.11 ai;;:11 uL ,ue s az,; o1l-..i = BH

' .Y b . ,5bc.1 .1, ,*d! ozl ' r = PL

t*i r.-*.t ,tl .r G)DOS u*: f-,J = DL

?1.

J"t-e p*..- +1 c^S;t I uEt d-ilt JJ-*. JIJJ

tt ,*V ctrJt l*i ub, .q.rlr-1 .'*'l ;S- .c'*l
rlr-j Jl.l ..r5 61t5;-: tt *Y gJL j .r;L pl,r
1r <Ctrl> + <Break> d"Jrl f..b' 6lJ 25H 

Cb
.)t-r E:s CU, <INT 23H> a.ci3 1l:.r4 J-r.r+

fi 3;! J-r f ,t:t ir"-l .(C10BRK) .x5,r, ort;'*'l

: f.rr,re gb;l
MoV AH,25H ; ,r.;ri J.lrt y'i; c.*19;:
MOV AI.23II ; INT 23H ,5ly
MOv DXCIoBRK ; !-J? rr2:l
Mov 21H ; iis,fr,s-* Alil-,t

"t0"T.,. ; Ctrl + Break i+iJJ

IRET ; +iij c.:5;[
,..,L; l- 9.; .J"l- LL p g^<- -U,-:.1 .:L.-l .25H
(-:J"Jt

.r:-l or-l A-:g--V 4B00H

(\V Ji.-') .,-/rl.a; 1rh .Lr, ,StL. Astt; .Zzu

(\V J-ri) ../rb 1r'L1 '(--r 53L.6;;;.28rt
(\q J,-r)..1*U lt e-*;.29tt

s-',li,.u--l c;frL 6r.rb t:iJ.ZAH
JL = CX .(0 = ,**r cf-) a:i.r,.1, = AL : rtJrJt
):.t = DL.(\ - \ Y) ol- = DH .(\ 1,t. - Y.11)

.(\ -r\)
,,r[L, ;-.1 ,S.,1.6.rt+ 6UU 1r1lts.Zfft
oL = DH (\qA. - y.qq) Jl- = CX: (i.JrJr

,' ":+AL 
c^J;tJr(\ -Y\) j.l.r=DL.(\-\Y)

(FF[I) *-U d-,LL, ! (00H) t*. ol*1"-c ,51

.r-tr",l

y.rfir ;-l c;frL J1-") i:i;.2cH
,-+ .SYl b . ) .:-"L Yf 2r rrr.rL = CH : LtJrJ)
.) 

",,b = DH . (0q L'.) rij.: = Qf 6(oo dn ?.1
.(1f U' .1 *r,E le = DL .(01 b

.;rLi: ;-l ,S-,|.rfJl,..r .f:-:r- Ot-lj f,:.hJ.2DH
YY b . ) r:rL YT Jti ;: ..:"rL = CH- I 

"4;r.9r
= DH . (0q b . ) ri,j: = CL r(o o .riu. \.i "+ 4t

c^S;L r) .(11 [- . ) .t'b le = DL .(01 U' . ) niL'

etL-, ;*i L- (0OH) 
":- 

.:tJ-r ,:- n,AL

..ulr.r fFH)...'..-i;



FT\ rrU;9 grl,oe.ilg 9 BIOS oJlJ .,>li
( \ A Jri)d--:;;(- ;,*; 41H,rrri$.4aODH
( \ A Jf-r).t--:195-rl.l11:61H .rrr!S.a4ODH

(\A J.ai) ,51; a.9'.42H .rej r5.44ODH

(\A J"zi),L "l;ID ..g":a6H.;i S.aaODH

( \ A ;l-4i )rli I d t r- ttt* a"J.00H .rr-ri"rS.44ODH
(\A J..,i)'L 'ltID :66H uei r5.44ODH

(\ A JF."r) eL-t j g;ua6s:68H ,rrri.t5.44oDH
(\A Jpzr) .r!,-U ."K-r 11 6,1lsr; s{.45H

(\A J.."i) ..f,.8 .r.(*:;l .g.1l:r, .rJ;r 1L-l .45H

(\A JF.r).stlt.-Li ;tlf -47lil

(Yf J"r)..liil- {A 
"a*a;;.48H(Yf JF-r) ll'il- ,l* oa!a;3;.:11-l .49H

( Y f J-! ) ..r; t- qr.r..it +iii L,5rL'; I I I 
FJ.r,r 

* 
. 4All

(YY JF*r) .,."1;r1 ci- ,Slrl s d.,litrL.4BH

6lr- :llsl'*;l sLl^- (f Jl.-r) o-by o;l;.4CH
.+"by 6112l a'l-

(Y f J'.-r) . J )l 
" 
r r-' .f, ;t,r:"jJtrs,r1!;t .4DH

(\A F).a;Li,5:-e.13 r.t'l-r t.s-r lJJl #rt_.4EH
(\A JFzr) .n-1.3 6sj1i..il.f g.t+ r1y. ,^iL-.4Ftl
BX 1r (PSP) n-.L.r- +.L: .r:"-:+ ,,1ri fJa':; .sOH

.J.-o:,li 1,,(,t- cob -,cl- PSP . -,ric*!l- tJ . J . vJ . I .

.>sfu;'' 62lti.
c.-J;t (PSP) a."by +^.Li lu g+ nr'i 5tf .sttt

(Yf Jl-.r) .,Jrlr *bt ,5ry PSP ,nrri.r*il
crj!) .,rl-:b DOS c.- :l daJri 5r#.52H

(Yf ,F r.rLPy
(\A JFrr) '.,a,*'J WJ nrti 5uf .S+A

(\A J-4i) ..l li .i- :.r-?., dlUSiU.56H
(\^ Jp.",).J"-U dtj: g;t- fil I gaf .sztt

(Yf J"ai) lb)V ,,o*;,S7l-pl ;:iJ.SSOOH
(Yt JF-r) .oL)V ,-:o;; L1yl-*l dii.58OlH

(Yf Ji-r).;8j,ubiL JiJ- jbf .58A2H

(Yr J"ai) .jtti .}iL rrr* /;!' .5803H

(\A JF."r) .+:iL- n*-r; tgtL; tS ;;sf .SSU

(tl 
"l-ai).,rSJJ,U 

cf, .:L"l .5All

..r,"r- Lti .i :L-l.5BH

ROM t 4LiL .r,-)ti n r-L ..rt^el rLiL 1r p-.-*'-

5.r;; ilL: sly.r,sETVER ,it"i qft.1c.*.t
.rrr,r, dll It g. +'*;3306H Ct- .r:5 J*

DOS gJri-L (inDOS) fr-', .t)'i ;raf .g4ld

(Yr Ji.-,)
(yt JF.-r) .*itij j:r, i,1,tij.g5H

(\A Ji..4r)..(4r rli 6,Ln 5;tf SOn

..' rfr.lsJote>{_bt f:|.bJ / ;;$}.sen
-iL; 6Lr1,5 *. g7l2 uaV'>b)$l +5 gb,g:l.r-'

Jja tsla #S I J.r"'4 ruL ''t;S.r';l*++ t,

, i-,L'o.t:Jh- ,,ltK..lr , bKto olii.JlJ- u-1,-e'
r5,*Li ,5! t1 FFFFH .DX 1: .:$^c ,glr, .rtL.,1

6,lr,,rg,rK'-s.slli-f L- S.,, o:l-c*-l 5-*- 6 l#
."r*r tlj,o:lj:-,| r.;3, g-lt tF S *f

(lA JF-r) (MKDIR) 6V fi:L"-1.39H
(\A Jt-r).(RMDIR) GE t) cr:rf Jl1.3AH

(t,t J*i) .(CHDIR) grh o-Li J.i,'.38H
(\V JF4r) ..r-(--, L uL: rQl .3CH

(\V Jp4t) *1'K*t !.[U cr:rS1!.SOft

(\V J"."i) .'r,9.;-' ! 
"!U 

;i-1.fnn
(\v -r 1 ).at) .i7t/ ;p-U .r"r:tr+.rnr

(Y. j \Y .C JF*i)..rSr:1.ial | .!U ;,;jy 'eon
(\A JFr) .dU jl J,.U -ii-.41H
(\v Ji--r) .J,.u J.rul Ju:jl.42H

(lA Ji"rr) J".U sa.e r*;i I u-.)J.43H
2t ,gya:$'^or* .bJltl 6llW Jfi.Un
Lrorlr ,i; J cl.rrjlyi .r t^.rlil u*t-t,,Sl-t bgb r.j

I Jlotj 4 -r.; 2: ,S t;Su.;k-l lJ

(\^ J"4i).11;l.:blJ,l ;ttf .44OO}t

(\ A JF..!) .llyl .rb)tLl n-li; .CeOfn

(\A JFrr) .3'].2:;l 
")t;S 

orb crsl;; .44O4H

(\A JF..,r)'1l-!r q t ;5o:l: J*i.44OSH
(\A J"4t) LS,trJ \+)'J d)J.44O6H

(\A J-4r) 'rJf +J-s'*ty..44O7H
tlrl elr. JUll J"Lt nL-13:3-.9 i=*.;.44O8H

(\^ J-i)



.,i..l.t d't!t54i.lt sJfdl Otii, s-{i r-U}

Y\ttt g-J = 03H t6tJ)J,.rlJ,aii. c^*J

.4S-*i llj.rl :J = 04H .r5..:

dl--f.- ,;LLe ts 51H rt') PSP ,,;:i ;r;'f .62HL: 
.(:1r.:

6 
^,tj, i,5:hd .1 j5o: ;j-t-rj-bt j;tf .65H
l: r-. v rJ

.-r:S,r,;t g+rl!1|.:-i!rv SV1F .fVjt )1.!I

.c-* rs a^L. {; l6'J.ssu
(YY Jp-r) .or--t:l.u fl.r- (&J .67H

(t,r, ;f-=;) 
"|,t! 

cl.:rSf r .68H

,,-.,,t ,; -J ';.4iiL- , i;J.JcU rlsrSr! .6cn
(_./ - v J

5BH J (,LU ,tra5.rL) 3DH .U,-Li :l*-l) 3CH

.(\^ ,J"..r) .1ct-( ;ti :t*-11

.,r.,IU o ,r,tg-.r OrF Jii ! Jrr5J6.sctt
.s_i,-l o:Llil 0115-r.:q j ai-l ,5t r-Lrry

",,rriDX.,, 
.dL- an-,gj dtlai n.L;; .son

6lr-.11 . ',-"5 tt-C V .rb}!l .rl J;.r+ .<,- .!il
d1.,,-., (d:rL- u-3; ,gtL; S Urfl 59H gt' .5"r*

dlr, ! \A ,Lai.;.:59H cLr),r:* j :j:"\'*:.t..r-l ulyF

Ct- y-j 4 .rrl*" Al.>tj *(-i.gbr--JJ-.sEH

* Cf =00H :rjLrr ,re*. 1.1 u--i.r-AJ- 2:

n=b; #f = 03H .Fil? dal3l frL!-= 02H 'J*ll-
.&4 4'r

Cb r-j .(,_ .,J-*" 4fU n(* .gtou-- 92-' .SFH

Ff =02H:sjL..rr od. 1.2 u-3r-AI- 2:

FTY

csl5gt53
c.JLe<,- S-i;lt".r:*l rr-,g;lsl olr.(,-;3*"15...r:f u.tt.t-r.r-lirSLFFFFOHc,..,,..ty1:ROM o

tr CS .:rF J t-*g pErt +l!; b)li u/.).r.i- .lu-r-"f t"- eV 6lrc.$3" r^r u-t.l5,r. r1l3 ! f.b
4La FFFFO L- FFFF :0 1r glr-l .1..i: ;!11 .r-lrh .rr""r ..i- IP .rt," J t_F,-r {rJi:; FFFFt0l H

.r-lr"f BIOS o.r.9.,1j

.l.Sua sr.s-r..t,lor.-! ,fa;, 4t s:b1lil ,rs: llri, s ,p ,glr,lJ -iL*, 6Lrol51:BIOS .,9;lsl ol2 oL; 2r o

.-t-bori-l .Sk-,-,ri.f.L: a5:;L,r" .rljr, &L pa o-4-f tl AF L .+i!;11.:r, J:.rr .i- BIOS ,-f

.(--: .(,- jt .c-*] +.Lil- ollll j .r!1g; g6y.; J.i-ArLr, pl+"t BIOS +S;t!".e J) .rars, 2 6 t>.1

.tLi-) l, ,|.:ul o! tll<J! ,l"U eL--:;15- jJJl BIOS .'riL 'c-il: :,9.13 DOS 

'":.-.." 
.51r..f,-U J.U

,l,r &tr 1: .(-1.:;l l, COMMAND.COM J MSDOS.SYS ,IO.SYS 

'*4- 
6b,.1,-U uLrl ,,-l ..t 5,r,

,$r"/

+.by-,r o:l: c-lj .r5./ ,grt: ,K+0[01 H c.iJ(- er,sri il Ut ! .+-q aLiL.,)r ,.i:1> o:l: o--L BIOS o

.r:.r,-; Jr:.lf,r:5-1r;lslolz .IJS4*i^, .,*..,." c',!.aq.i 4;.2lSa 069.J!r- 015.2: : -r":tr"f r,-; r;l;r .l.Li
,srilJ dLj .:..oL I c-*- ,5*::

63*" ..r5,r,./UJl b  S- U Y02 jt ci-9 6,lr;'z-ly+1: g.INT 12H .uL tiis tPt,5(, srl-c O

.>.18u. 3;3FF}I b 0000H c.yiJ, 1: +ri; 6lar-.lf J-l'rt .r5 
"f-lr 

f ,,.;ri.f-
rr:K--r J;J.;.r,-j J.F ,y ol') 'a;p Yt" j,U I c^-l 1FH b 00H jl BIOS ,5Lr+eij or3J* o

: 6,4 tiJf ..r$l.-:.,1l ,J::l-f4-.i,, gl.:-111 r&a..: I/O .dliil: o.1l.sl j .rl;.a5 u::,- ,-t'{.1 olL;
..r-lr"r jl$l oL r1j5,[

.r:*l or^i d-S -b 1.: DOS ul$.e 6ly ?IH il'iJ;l 3FH 6b o

.6--: ,Jiiu ,-&4 a3f ,rr:"-L; s-J-r ,lS a^L.o d)JJJ Ll.U "ii.l .r.l )t 5f y Olr; 
INT ZLH o

.r:-la-,[y 0".;1-: *fl-j :8"-l .,1-uLf:i. Ll c;t- ,;;iS1 6.3i: lastnt.J"$.!i* ..J,-U (j;* lA"S;t



frr rru.;1 g:tra-Ii5 3 BIOS oJl.l s.rli
lr.rlr.r*

.c...,",r j.lLi; e ,rbl: J ur)V..ii1 ;- .Y0-\

.s ^ ./-p q INTR ld ,5i JNMT Ja; ;- .Y0-Y

S€€ BIOS r, >j11 *Li 2: +LiL +J. ('ill) .fO-f

f+t-..r r:nr erlri.tl ..t F+ 4JJ<t Jr! ,-j.l.; ;tKu 1-,1

e.i lt' ^i;:9 ;l -irr ..rrrr, pt+;l lJ 19H J 12H JNT llH ,5trdi.e BIOS ,5.;l.rul .', lfu 1r .YO-f

.+)
I,:-IJBIOS orl: aoti O-;Ui +La .VO-O

,* f * 1 tS u.;*lt S ,t - J^ dh .Jil.$ 4L:Ji BIOS orl: r*-b ;r y.j sr-3:1: r,.:U, .Y0-2

.'j*rs,7r) tt c-r.i-.L
.0100010001100111:10-11 H (iJl)

4. y 
'* ?sp s JtS oa*j.t1 tl*l ta.o rr 6lr, .sto.t-i c-:; BIOS r9[ .1r y-.1 .rarr:Li yrU. .YO-V

..q^, gl.r
. F8 03 F8 02:00-03H (*ill)

A0 20:13-14H (a)

50 00:4A-4BH (.o)

18:84H (r)

: r$,;..1.; ! r-; BIOS ,5Lr+ii1 .YO-A

.rLiL o;l,ul,.r*' (-ijl)

.rr!i{ c..A,r e-s@
.rJS.^ir, rjrlt.l (r)

.-l.t.,l oi.L; (j)

..^i- 9[ (Jr)

f,:-l o.t-.} 'if -b 1: DOS 6lJ INT .ru-r gl.rf .Y0-1

9r.5 O..r,' l, t; INT 2lH ,g|urs.'-sr Olr; .Y0- \ .

!d$1, f=i. Ll .-'l- 1l-Jr1

.duJ-j rh*l(d
JSP ,"1:i.rrJG)
.,r:.-.., tlL.; ef 0

.risi,..r'l.,r-rINT 21H Cli.Y0-\ \

.09H (Y) .03H (!,ijt)

35H (r) 31H (r)

O1101010:17H (u)
00001010:96H (r)

J8 03 00 00:08-0BH (u,)

,00 10:15-16H (r)

0E 0D:6061H (;)

.VO .rUL'1| (,-r)

,-&4 atr G)

.c(--r I/O (j)

, .d51*i:, "ii.l 
(C)

l^)e J. f:*iJ (,J)

.orit J-l.rt ntti 6;tf {u)
..(--: :!i dL, i,rJ(.r)

g;:313.:UaL'11 (.1)

..},-l.i .J, :.r7 .grtj5gL(a;

.00010010:18H (y'

.2AH (.r) .19H (r)

.41H (l)
oDH (c)

3eH (C



V9&'S
bo"Ujlo; ..;fo* g bjfhc

.t.ror:jl.:;r:* ; ,-'l=*l 6)-^f.J-o rly 1.: .|,l5.rt^*;r; Cll : -i.r,r

al.til
j jo.:t- ,5l,nu- li 45 ,iisl tt .i"-i ,Jir or.2e1 g;$ ' ' -..1 irKd l-r-l 1: ,r! -l cr!; JL; e6 j.l
;l 1r l-rolll:r,,J.! J ta.,Ki^e l-r,.-L.i drl .it:^, g:u.,&-:.<.r rJ,-J-i 1..1i ,-|,=i .rq.;s ,J**l i'l*
*-lrU .r .r-lr"f ),r*l aly;-r r:lo ,r3a.. A6j-:;l ,g:l.r,u ,!V ,.V ylS.r.:x .trlr>;.sL ,!-.ai

.r;r*1.,r rllsk-l MASM oLrr..:.. aS s.2)lral MASM .:Jl- 1r .[l_1".r g TASM : .r{er; j!*,l-nti
oa+ :J b MASM crl*i-l.. r5 slb j;U;. ofl., .l ;lj ,.r)L tS.tQ, f .5.rrli Ji..r,l cJL 1.r !.

.S€ o"r-,,1., Lr.l,..'..,1 d/-l jl .JJt+-i Jsi ir,-l .raru^;

ue8
r-f.4boli!.J^!.f -"r-r.i lt 2tzat r.*,J 4 "iJ 

nt U li;u, i;lll :a;lig U ;,*d.5be-,1-:
..',r,r-.r TBYTE .QWORD .FWORD .DWORD .WORD AYTE ..r:5,r" .Je;J.12 o:bri.:.. ct- i.llll
.5 4+ .r.rri 4 .u:lr.r PROC J FAR NWAR ,JSu. or;- '.lt tpt .:*,J 4 *1,.U d 

"r.t+i
6lrqsli;u.,:-l c.;3:r:*il .f,l-.:n513rr..;rici-.:3*!,r, rft6q$.K-2)elirl .: il ci jaii

.r.1'..! orUil &t r&J) o)15 &,l+ri
orlj:-l 7;,r-U,ll;:+PROC.LABEL.EXTRN.COM 6Lro-u1l:yr..* TTHIS 3PIR,5la:rfl^r

$r''l

ln

r.1 JL; .rb.1t q lafJ-l-.rjL"f eF tt .lrt' J*l ,-! 1r .rjjL-c.,-j+ ti J,,+' ,)l5,l FLe
.J,J-,J, F-.i,'

rl*L rl+ gb ; ,-: +.: '"iL:- ,6,jj34jt-:i .u;liJ : c/.:41^. 6la$J"e a
.r", 4if yy ),at 2: 6 u!:* tit : Jft LSlafJ,e .

.t-*n,i,i<RECORD orjl.:y,...1.i 6lr,-c r>; ,l-i",*f 1r i.r- WIDTH,tUaif : .ttfi ,glarl).-e a

NE J LT u LE . GT , GE . EQ :614| abrKJ.o o

fe
.(,



FTA a9; 6toe.l!9 J BIOS oJl.t sll5J

.s-<- 
"t'-ijq JSEG. OFFSET : eK- 6tafJ.e o

SHORT JTR .LOWWORD J.OW.LENGTII JIIGHWORD JIIGH : (L>i..a D grrsttf,bo
TYPE JTHIS SIZE

.rlr a-rl.g €i c..t.#'i tr taFL.' 
i,r,-l

,?L-.t g.lb,3J-s

.,r ..riA).,, pt1.,l ! ,"-b eq-l- J*t ;t up ss t $:,,",b s-r[-J 6l*i a:>tr J"U bfi^e ir,l
,,rL;.r-r *5.'*.1 t-l taFL.";,-l 1l orl:' .l e'-y )rfl ..r.o, pf+f 

't-;-: rt.:L-l* -r,:l-l.f ..:'iL *t
t, .5'/.+""1* ! AL-1 ,gl,af.J-ey-rLi, .1t5:1> lk 1J'*i.r;5J.,1..-l b r..rii, '- j .r*r:;p- ! c.liy

: c-l o.ui t+illt 3 o:liiljl JU, q .!"^ bFL, )l '* t-)

;t' Jti, U c.-)\p

FLDA rrrri t, Yo C.?
S'/ ts7t "-t t'r 4 TILFLDA t

ddJ:l !:*il .9.r g* j}:;l r*t*
JScr, ,)"JS* ITFLDA t*)r

Y 1: valve -r. ,j
f ,valve *;;

FLDA + 25 C..t +

+FLDA c,J +

FLDB-FLDA ,t-*
-FLDA ;*

valvex3 :ro x

valve/3 f:-,ir I
.$)./ cll l.;valvel lvalve2.rj$q vaFel MOD valve2 .Jjq! MOD

lt)L6. L9*.lt g- oli'2,r,-; L+y .SI+JU. .JL-![ e-, gl..rq,- J.r! LtsLe ar .;-,.a; J e. fr,
valuel=12+4 ;48
valuel =valvel/6 ; 48/6 = 8

valuel = -valuel -3 ;(-8)-(3) =-11

HICHWORD r HIQH tl^FLe
;r) @ASM 6.0;l) HIGHWORD s t;l'fe;lr tr.r.rt*.i-;l(.* c.*) Y!.^-,.t HIGH fi..'

o.r*i f ! JLt .t-. L;,-l .rr .(.rt::.r ; t, LOW fl',*.'1 .t:ttf n;tr tt .r-,!" 4 +.' )t 4.J5 (MASM 6.0

EQUVAL EQU I234H

'OU 
CI.HICH EQUVAL

dtr lrbJ,Le
.uL .r5,r- ,Je;* ! o.rJ .-c,.rr' o>ls ,,.at-e ;b 2,s: ;t lrJ. -c .<,. .r.tiL g:.u* 1l>.1t 

.<,. ,JlJ

! DS 1: orb c,;JL nrti ,-5g L.,$J;l:y,lrl 
'* 1: .ADD CX,COUNTER 23i,:.l.: COUNTER

.t-$C rlf &L 1': or.! ,=i5 isl:, ,-.a;c r:11lJ. .ss *!t ..ab 1: ,:*il llr;,
.Sg o*lrntrr.i:,, r:-il ,5b r,i.:, c,,!i .cLi^;.rlj t- a,-1,, .K,- .lrJ-r.i- .r+:- ,p gJ-yi ,91.r,.

^. .lr",6.l:6o;l-.!.11 o:U:-l g 4.SC J- C- (+) r:-)b 't::L,;rSu" ;l; a.:1iS y oS,*l* f,l*e
: r;Sollc:-l o-r-.:,gllj5cLi iJaiL q e.alra 6,1y. p rW )l qlie 'l-i\C J;J- osl: -*W C



g.tA g:tr/36rlf s+dt Oql , L,4tt r'rtJ.;1 fr1
+J.+r) .t+:.ll/ CL .s: IIPARTTBL d)JrJ d*ru . Jl.l gt,.. .dt-S st Fa gU L ,-r" 4 [c,rt]o

.(,.:-l 6:.1.1.1 .rJ;|.r, PARTTBL [0] r5
PARTTBL 

:: 
25 DUP (?) ; J;.rt,+.r

MoV cLPARTTBL l4l ; pARTTBL )l d,rss.t p._t U"-S
SS ":;.K-.:ljLJrL'21 l:BPr,!*tLy'1,:-l DS,j"j-<-crLiLJaL;1| ;r[BX] c:.1l,zBXr-!et-.l a
:J:5$-h.lrl.r 4l-21 ,"as;.r;.forl.i.:-l @S:BX.1,.,.ar)BX1r.:*il ,.1ri.11 .Jtl..S!r..r-lr.f

Mov DXIBXI ; DS:BX q! -ti
6,11 ,s,iL.u,DS.-l:.(-.r1,,^!JrL"'rt .r:l.rrr.[SI] .r.1.r,.o,SI+jL.l,;gl-r.1 [DI] cr2,*rDIcl-l;.rr-* a

, 
: r;SrrUr.lAX e, 4V1l ,.a.e Jta;l ; @S:SI ;:sja,)Sl.1r ,: "jl ,,.,1ri;l .Jt:.

MOV A)qSI ; DS:SI cl-lj rrL,.

.BX ,' il .DS ,,2ri C- l* oJ*l d.i-:, u"sti \!N( .rt-js..JU, ,C! J 6$J cl-!,gb.rf".i a
MOV [BX+sI+ailAXl ; n! + index + .rL!: J5.]i:! .f e,lJ l SI .- , il

cr-_f , .l ar.(^- l-*i.tl ,-rrrJS[BX + SI] +4 t>rya.ruli.f ;;.1..l # JU 1r s;J..e;rJjl

f- tt1., tDI + SII cL:; .rli I' t IBX + BPI c! .rL:,..r, JJti"l Lt ..r-i'r{.'y .t..iy y' ! fJ LosrLr
g>j2.2 tS--,)19*1 <li t't c-& 5sl:,r, /.*f *,..1 .)r;.ti:,.i1 &lf t {! .jL:J ,Jl^gt+ lii .JnS\Jj

..rl5rhi1 ct-l

LDNATfT J<Le
J.fr, Jr .J.lrldb ..$1.:Lr.;t t, DUP Jt-" * L o.r-i -!-y; 6l+-r,l.u :1.r.; LENGTH ,(L-c

PARTIBL DW 10 DUP(?)
I r:-l or-.i o.:l: oL5 rj MOV

MOV DXLENoTII PARTTBLDX .1, \. JrL c-S;t
; t, TYPE rSl7.E 6LJL') .sl:Ja;t r1 " \ .1tu. fL.e . .r^it.; DUp drrrJ ,J,L: _:-J;f1 srLr Jr

.(rr.l,

MOV
MOV

CL00111100B AND 010101018 ; CL = 000101(X)8

DI"NOT 01010101 ; DL = 101010108

.,iLL lrbJ,Lt
I J:-rs,rr fl+l ,/t! .rt*L.c ..r;Lr 4 ,St c.,r 4;.11 ,uiL:s g:l^fJe

,.it' o:[i:-l o.lar -Sl*
JS,J,AI{D fa t, b lac^:.t \ .r;L.cAND .tlLr AND

J:Ss. OR p, tr tl Lc^:r \ .rtL* OR c.r;tp OR

,t;54 ,g2l.a-;l OR gr l* tt trc+r \ .tzLeXOR .r.;Lr XOP

,.tif,rr r"j'(- t1 c,* NOT 1c.,1Lo NOT

: r:-l o.t-i orr;i.1l.l j: Lnil 1r



?rv a-U.1'1 d:!Aa.li, J BIOS o.llJ s.tti

LOWWORD r LOW srlrJt e
(MASM 6.0 ;l) LOWWORD J rulrLr- tlr ! .rtt* .t- (.:-L ,-"*.) ix! .:.:L LOW dt fl"e

.,-*,t o.r.-i 0r.,,1i.1U,4 t .!.t Jr.(.t;*; TTHIGH J.L.c,1 .ul"Jnt! rt.:.,!, i,,-t 4.J5

EOUVAL ECIU I?34H

MOV CLLOW EQUVAL CL ; 2.r 34H crrb r$

oFFsDf, JLe
o.:b c..L*?-..f-1.: ,-..-; 

"r"rricf-. 
yl r5) lbrf,r. j! ! **l liF! .(,. *: ,il ort:iOFFSETFLe

: c'*l ;;.a,-,l5+U.(c.*.1 lS,:-K- t-

OFFSE'Ir..+ li l.+,J
: sttfu^jt b PARTTBL.Il c.- il dtir-tMOV 1,.:-r

MOV DXOFFSET PARTTBL

MASK J,L9

RfR F.t
.BYTE g;bl-l' r )l fJ* ixl .r-1-'i ortir-l )pt 

-J; 
o:b 6Lr.ii lr sly"f RTR fL,

L- cr;.-l,.l.; JJAi r51 o;|,r.:t ;:;f uz;-- .5t/ TBYTE ,QWORD .DWORD .FWORD ,WORD

6b+-Li;l i#+-r .Jlf,r. o:li' .l (DT t DF . DD u DF . DW . DB) ,*i:, gll ,$ ,ts U .*-j)\
: ri-l ;4PTR uls.: lU..uS,r, c:l-iil \.--,J ;--r,J&li !*ij! 6IyPROG.FAR NEAR 1i

tt &-* -* 6VV il t: ."r-i[ .rL,i t- r*^:.4 slr"f .rzLr SYTE .lu;L.,g-l -q.ra r:^i^., c*- type ;,.t
: (r.;L,r, oJ+r o"JSs .-ryf q tt tr*"rtr .Li--l a5.q,5 ,:.i: WORDA q) c.*l o.r*l orrriPTR ,(L,

BYTEA DB MI
DB AH

woRDA DW 2672H

MOV AH,BYTE PTR WORDA

ADD BI.BYTE PTR WORDA

MOV BYTE PTR WORDA.Os

MOv AXWORD PTRA BYTEA ; (223s) AX a1 r:,.L _1r Jtiil
CALL FAR PTR IBXI ; y> Jt, jl-itt

.r-i .ulr> oJ: eJ j 1l rc s .l I.ABEL o.!jl:rr ,j* r-b:rrr l1+l PTR qL, ..*rb +SrK_., :.2j" .{

sDc JLe
2s tS 6,1+^Er, .sl:fa.t\,Af jl.li1, ,--.* -ri ! o.r-: oa;.* i;. 4t .rS* r,rriSnC fi-o

.r.rf rrl;; orlnr-.l rf,Lr ;f ;f it-:-f .,, # | .r5r, #; trlj+, ;.t'..! J#l cj-<-

; tj)uaot9:725 C:.2t".at osls

; (72) ,*-! #rlJl.i:;l
; (20) ra-!;yj: JE:;l
; c.r! #llq.0 JU$l



g.t r 6rljjgapu sJ+dt OUl , (,dit &UJ{ FrA

SEG r.*ii. ! **,rr : c.*l;;;,il.,.l5+U
'. slafu.jL.$lor.l .apr'li1r.r-l 

1l-.11 ,Jl.6,lJ *5! #- u"tsi 1)MOV.rt1,-*:
MOV DXSEG WORDA ; o.:l: c,;*(..9-;:i
MOv D>LSEG A1OBECIN ;.t5c,;.K- u..lri

8*,s*,-$\3J,,e,
e-l: l.t gf c*- \ 4t,.- lr **,r u".1ti ,t-.,}.,-* 5 (:) r-)\r ,5-- a.p,a.' f,* ;-t

.,*-l 9;-a Jl crJSJE.J:.Ss,
r.r;[e L-..:.il.i 4 .:,l,l;;,g.rtt*.-r-i!.lf gl; t A*.f,- ! c...lJ-.rl+r^ sl.:r..r o.:r-b cJL

' ..tts.t .-t*-il\l) ,-?-,t ,-i1*DS c.i^<- .rt+ .l-dJl-t a/-l ''rJl.i SEG .r1L." ,51 !
MOV BH,ES:IOH ; ES + 10H jl .rlL'*.,
MOv O(ss:[BXl BX; 1.: ,'. il + ss Jl !.r,|.:i-)

rSo.rti.:-f JJJL" 4 ,slt b lJ e;-fu..r..ij! ,3J-.c,sl;gJJ:-rc{

SHR j SffL ltbJ<t e

- \ YA 3 + \ YV .pl: 1: a.5 c+l JMP o.:J &i4 tl, 6ly NEAR

: c.-l ;:; t+i # +U .rs:.re r:.'01-i cr:rS,J,^-l 
'! -tt lt.rJF 4 SHR J SHL 6Laff^t

expression SHI,/SHR Count

i J-r.:,rr c.+: : c,-1.,1 t .:..i f ! *-r g!.1* SHR F."e .y; J{.t 1r

MOV 8I"01011101 SHR 3 ; (X)ffi1011 1lri. o:l:1lj
..:"ti;lri" ,51 L' .r.o.r,r" 

1l-.1t 
t1 e<J5* g[ .f-- .r.1L1.c rtL! :lljr l-Lcl .1.r

SHORT F.e
'>Lz ;r-; SHORT fl-e 1l jrr

: c.-l ;4; r'li -Jb .:1t: Jlt -"-!

-hi-pa.ta56,-:;gt".f;6111 a-a.-a;;l.rr.rr".r!n15,-.!4f *-!-e:.11 !;+Ll5lrLr/.,.*t
c--! l, ,:*l ;5-- 3 ll:,r,'i 12 ,r!,y, u".2ti ir11 nL-U j*l oy,a:'-l ,p 1, ,(\)c*l +L JjJ/s. (di,

.r-& -b.r.: 4ri ,t.x 6- ett,

srzq sLe
6'rJ 6rV o.r-! 

1L.2r -r-i- Lii ft t :rJtfg"jt LTYPE 1: LENGTH ?_r. J-VSIZB f,J--o

1,.+ -lS Jti .-ul:rS,r, jtr ! ,-*f-l ,Slr-"-lr rl.t^; .:1!r .TASM Ji.-r,l J-r, r:e.; 'c.*l +o. .rrL DUP

TflIS Jf.e
AtV 4_r -fut*tr .' *,1 g.rl* 6 $'t )l--l,...1 J c-&-/-rE" ! srl^.c .i- .THIS J<Le

r+*,-*.rbLiJr I



fll olj.;,1 6Lon-189, BIOS orlJ .,rli

: c.-l ;;3 di"rl5JU.,'*.1
NBAR J bJ.& ,5t1TBYTE L- QWORD. FWORD, DWORD.WORD,BYTE sli,ttype u*L:
.r4,_lo:l;r.l (=)63L-.:-)U tEQU 6bo.rj.lby ,r+ t LrfgIS.r-r[ Ln**tl ,gryPROC [-FAR

pARrREc EQU THrs BYrE : se i-* lJ PARTREC J_j Jl5
cz-'l ,,; .:t13.o ItLABEL ro$jl:.r,ri* jl orUi,l .1L':.r.Ji;U

PARTREC I-ABEL BYTE

TYPD J,L9
4 rle ,-j**l stle-e Ll .ul:f u^jlr ! ..1- o.:l: g.L.1l -** *'--*.;l ,1 .La,--! :l.u TYPE ,KI^-e

A:fu^.itr c.rU e\,lt *o jti. j 6,le;).1 -# el-t

6.:.r-e 6to-:.:, 6Lr,:"-L :l.u
1

2

a.-f

DB/BYTE

DWAilORD

DD/DWORD

DF/FWORD

DQ/QWORD

DT/TWORD

4

6

8

10

Jt:iL ti oJ-3 -.i-.1...,6t-rc.".L rl.r-' STRUC/STRUCT

.:jL.r Lra*-, lJ SIZE. LENGTH .TYPE g1t fJ-" J-j dl-l JU,

TYPE variable or Label

FFFFH NEAR *J
FFFEH FAR u*,J

: ,-:-l ;i3 ,)i,rts+U

; ca!ci.' ;,.-r.;

; +.5 \. .4J,"'

; AX = ffi01H

BYTEA DB ?

PARTTBL DW 10 DUP (?)

MOV AXTYPE BYTI]A

MoV NqTYPE PARTTBL ; AX * 0002H

MOv CXLENGTH PARTTBL ; CX = 000AH (10)

MOV DXSIZE PARTTBL ; DX = 0014H (20)

Jl$" LENGTH ,rjltJs,jt L 0002H rl$, TYPE rr:.rl o$ i.p DW c.,.;j.a, PARTTBL n<;L;i rr

.rt'-SejL b 14H(20) t- LENGTH ;: *,r.: TYPE rl$. SIZB J DUP 6tts GV r (10) 000AII

WIDTH ,Kl.e
.r$.li-y" ! ,5"rr ,.:.-1 ,, "RECORD o..rijl:y ,-1{'

lao.tijlry ,l
, i:y.; ,5Loo,u;byr..a ,[.l5r.rl+;- 1.,.t S; J tSu. a-* \ J*-l 6t-ro-u.11:yrd ,-1.ol d:n J,,l

li.rd JIF la.il J.: dlilJt .t .l!.;by.rr tt lTU.r!..:-,: 6Lroljbyr-:* YY J,^ai J G.f J DW . DB) o.rl:



si.i.! 6LlJ3a5rt5 ,r.t+gl gll g,r*fgj rrU;1 P?.

: s.*r-l f.#J *iLi..:LiJ.r, Lro$jbyr.:*
PROC J LABEL . EVEN .ALLIGN :561a,**2 r, .

.r-r di.<y \ 
"fai 

2.r 6 ,* TELSE . IF : _tl J.l^-r .
..Jp J.ERRI . .ERR : *rt,Jt"Ur .

f ,L-i 1.: DT , DQ , DF , DD ,DW ,DB ,ORG ,I-ABE ,EVEN ,EQU ,ALLIGN I orb ,sr.=jo- a

.r! r:it
1:.XLISTJ.XCREF .TITLE (SUBTITLE).SUBTTL JAGE "LIST..CREF t,s;4 Jt .
YY ,J€i 1r XALL J .TFCOND..SFCOND. .SALL..LFCOND. .LALL ..r-.! -rrt.r; , i* j J"at yl

.t_i. ;:rj
.Y\ &i JTLPURGE , MACRO , LOCAL, EXITM , ENDM : t^rft .

.RADX & OUT, NAME, INCLUDELIB ,INCLUDE, COMMCNT: qi j:, o

.,* J387 ..287..8087..386p ..386486p 
"286..8086 

.. S":,;ts, .
.YY J..4i.,1.: REPT , IRPC , IRP : bd* rlF .

.PUBLIC, EXTRN , COMM :o;j,- .
.SEQ SEGMENT .GROUP .ENDS .END DOSSEG "ASSUME..ALPIIA : ci-<- .

,.FARDATA "EXIT ..DOSSEG "DATA? ..DATA..CONST,.CODE I oJ--i o:l . ,:;, <- .
.STACK r .MODEL ..FARDATA?

.UNION , TRPEDEF , STRUCT , RECORD , ENDS ..:riS, | ,t:;L .
tr lrt -'.rl 1.t *5.r,la:ira-) l.1 botujl:r,,-,+ i,,l .c^-+ g;Y .rl4! 6V t l-ros;l:y"-i.t yl .:-:-jb r.r3'1,

.fr5"f ,lt* L*ll *i-l.r .3J, t (r:-b.5r5L

ALIAN o.rr-jls;.i*
,lt o$ orl:.;l.t.i, sty'l sJ tlt g.4Jjl-) ! 6\ o:ls ,a,t j*t.:l.r, r-.-ALIGN oslby ,+
: .: .l ;q ,rts+U .J:S,r. /.dJl5"l fJllt; Ot, t, 6te-lf1: 6lao:1.: L- ol-lJ,r1!.- t ,Sj{)lt oFj .$r

ALIGN .l-t c 6 ,?t c*|0005 .- *.iJ" Jfu.rti .7-j Jl.r. 1r .$tt \ t L- A .y .y !;1, .y jl ;l; "r,L :l.r--

: :31 
"\ 

f J f:*i,' ,-LU ,Sr,r +J, rr flrL: L' ,_ts.f +.* uLl 4

il:: #:X" ;" ' ; 6ru'.er jr { c,:rr,e

\ J .p L t-norl: g;l; ! .:l-,r.1 \ ,St"c.iq {*l .:-11r; 
"r! 

.-U! -h tt.f gssi 1s,c1ni3r ftr* f I

.rlb ! EVEN ;b dL! ALIGN2 
^5 

-rJ.t.l, .$,-r 
-,, 

NOP L .r!y-r

ALPHA o.ljjlry,ig
.,.*J/ q lJ Lac.:-K- 6 n-_SeJ.-t C .r;l:1lr! +.Ly 6lril Jlr t t]-i tt  tALPHA oJjjtry ,*
.rti-l ,l*l ,L; b\tl:/A.-rLu:l jl .r*lf.f ,:,*?.....r*5.:,.l",Jr-l o; !.^4U,,Sl.rr,!"ll .!-lf

.("t;S,U-y, !.SBO J DOSSEG 6lao$jby ..r11) .+5



ff\ rrlJ.p 6:L!rll9 9 BIOS o.llJ ,.rt9J

ASSUMD o.rJjlsy,.i+
,)i .,ls,:JU ')L L;.SS J ES . DS . CS .Slo.:$ L, tJ crl- CVE t_Se J.:^-t tuASSUME

ASSUME c^LK- o1.,,.! : .i: ;1,...1 .,- -".r ;;>
"r*:Ltl.frr',5trrK-:.)br1 .lrGS J FS dL,l +SS . ES . DS . CS ,.;-ot-<-crFdt+.r.l.r-l
"<,- 

."ulr.r SEG c.,;Le .(, J GROUP , NOTHING rc.:-JL ,sLn.rti ...*. ,:;X-,5Lr1l; ..r-iLr,
c.j^<- 6borijl:yr.!.':jL.f o4;^t '#; -p L, tJ ci.K,.r!j -,tr; t- c.*l ;.(-ASSUME olLe
STACK , DATASG , ;1j ASSUME il*.,: ..rf,r- r:J- ASSUME .fi rl5jJ* 13J n, or-.1 o:L

: J.5,r" o1L,- .l t r:;-<- 4* tSl-r.uby a5,- - ,l .,,l-al[ CODESG

ASSUME CS:CODESG , DS:DATASG , SS:STACK. ES:DATASG

,-,r NOTHING ,SrJ-fa*15;l o:li.:--l L .c,*l NOTHING..rrrJ.r-f -uL o.r-: 1L.;l cj-<- 6,- .-.rrj-
.:)LC l,:tt u";* r:;l- st+ 4 ettt,p ASSUME

ASSUME ES:NOTHING

4 q .qtl" ,Sll. .* ..t-lorrS o:1.,i-.1 ai ,:S ,I|INOTI{ING 1l c ; .r,-losf; i,.:^r lJ ES .rtJ *S +:5 .fy
rJ..rJo.:U:-l ES .rl-.i c d:.rl 6!, (:) $-K- f,*;t c*l ;S-.,1..i.:.url.c ci-.orb.L<_ ), de

:.r-i[ ,:- #*.r.rri".{.1"U +tr
MOV N(Es:[BXl ; o.r-l .gllif ct-! g*.r:ijl o:liil
MOV AXES:WORD ; WORDA.:L;;* JU:;l

.CODD o.r,jl.ra.i+
: r:-l ;*7 Ji .rt5, , JU .*5"r .l,-F lJ JS cJ.K- oJ-.) o:L ci3 orjl:y ,.i.* ;-l

c,;-l- lu CoMPACT . SMALL. TINy ,5lr,rJ.r, ,stJ. .Jd-S .)t-f cj-<- .r-t t' t! o-lr*t ,5b.r5 ar
.r3L! +5,..r-!l:../ )4 lr Jsc;fu;..u- I,ARGE J MEDIUM diil ,5e.r, .,:-r -TEXT ,-rl ,-;-,

.(r+* tr.MODEL ol;t:, ,+) .r^,tli.r j[ .urL.e.,, t+i.x

COMM oJjlrrr.i*
.(,- rr {! ,,-}lt 

'nl 
l+ ."ror.f EXTRN J PUBLC .>lL. ;ti r, COMM r)rr, r),r,' .K. J,rn

: c. .l ;;- ,Ji -g +U ..t;5 -i,-F EXTRN ca.yo, 6,f--r1: 3 
pUBLIC c:13a \r.0,.:, ,Jr,qL

COMM INEI\R / FARI label: size [:countl

.:i,l.r5o:l: c,;-JL 4 ,j+t, COMM .
.ri j1".. el'fu.:11*r nliiL J.r, q n:*l ! :.;i .rS:ut;,r. FAR t NEAR .rti".a a

..t ,iL ,u-.il: ,I-l: 1lra" !lj.-,l r5 t:*l drit lb +f .qJ q.9, .,:-l ,,,i:. 4 ;l; .-_2 , a

tp.r|ri,y' ! TTLTBYTE.QwoRD .DwoRD .woRD ayrE Lj,p]9lrr;,re o;r.ur .
.JS oa;-, tt tr..rtr.rl.r*- +5

,c.*l ci Ai utt r.l.i .r:*.1 ,r.- 4 rrLe :1"r,.; / .,+ count a
lSC -L-* COMM ,-.;.alr 6-rob,ra;6bJtl



s,. 'r g;llJ$+.i5 sl+41 Ol+1 , sri9) a.U1l1 ??Y

COMM NEAR WORD COMFLDI:

coMM FAR COMMFLDZ BYTE:25

;COMM !:L, t a-I5orlsl
: COMM s.t, t.:"L Yd

COMMDT{T i.u;lsr,, rl*
b it-r+ 6lr, orijlsy .rk.f-l

;)o; )' ,>l-r; j: .t-#c .lscoMMENT rl .r"r a5+ t- 7. "r-rL ,c.*l Jb 6q -f r5!t5;t3ldclimiter

' : Se o:ti.i-l delimiter olj:n'+' jt JU" ./-l r"r,-/ u';l- . :y-i rrU delimiter u,*:r *5

COMMENI + scans routine This

the ke] f,ord inPut

for invalid
+ charcters.

.rAru, orli}i ! COMMENT eoJijl:y d.k TASM Ji..l.l J-r,

.CONST o.rjjl.ry .i*
.r-*) xj..f ..o1yu'const' ./yJl-.t (.:,1--i o':l: L-) o:l: c.*- ci osL- g'l- o$jl:y a-!l yl

(qi*1i jn ! .MODELi-u;l:y

CRDF orjjlsy' siC

;r rt qtr o-$jby ,j.i i/-l .r5+lj;[U:" 
1L..,t Jlrt.i- u-F,-t l*l \(o.l ri*) oslb7 ,-r-* Ul

.:-l.rcr rE ,tj- ,-/ J.l-ra sQrl i efp.,n- e5'XCREF o'r':11:y ,J+ 'i-

DATA? j.DATA o.rjjl:y ,.i*
,9lr- r>:J-.<,-.DATA .JS6- i-r*,- L o:1.:6Loc.;*JL oJ-i o:L .lle 6boJjjl':r' ,r'=l 

"r-l
i-rr oJu'i ,r,r: llri. ci-.:r: ,5Lao:1.: 6lJt*.- ci- 'DATA?'J:S," j-.;" o'tJ ,r'r:1[i' {:} 6Lrorl:

,<- ,Jrt.* .r!*l ul:..; .i-,Stl .t-y,r-l o:h-l :;j,r, o:j J!1-'t1..1 &r.lU .i- ! .r';:J;l s l:Sc
.+S-L-r'J.DATA.T;J1- 4.,, b or^Ll ,r-r:1[i",51:i i:l: c.-l

.(q*.t ! .FARDATA J .CODEL,5bosjl.:y r:=1)

DOSSDA / .DOSSEC o.rjjlsy,.i*

t^,liFl 6ba--; .r-r,).:1b tf : tL*,l L-y Lc;-fu bt-F +y *i J.rS ell,5sr'i'..5Q'i.1.1

..:l:2p *EyUF 1r ! .ALPHA L-.SEQ 6t.oorjjbr, ,*1 tll3r.r" .(.t::5"f ?.,," l1dl i1V $y'tlt
1r .DOSSEG) DOSSEG ir-:11.:r- ,.:t .:r5:1ly ;*-l ,Jl.,j L; 2t lA t- /S ,5tra,1f crli./ i'r+-,
3 o:l: -rl.5L-. J DOS .:;3 

"+j 
Lt J xS .b ita t>-lj;1: f :;l 6 +.-F,g ,l.*t C (MASM 6'0

jl o:l;-- ,l ,:J;a-- 6,ly ua3'aAl ,.rl.9 r.[r- -,L;i *r .i-r;-: ! )€l y l.t o.lj.,11:yui4 ;l 'rrr i*l2j 4+
..r*n: ll/ Ji:- 61-r,."[y .sly CODEVIEW gls;Jls-ll

l

COMMENT delimiter [cornmenlsl

Iconnentsl

delimiter [commensl



ffr er9;1 6Lrd!;9 BIOS orlJ srli

DND o.rjjby,,.i*

;,-l ;l o.rli;l tre-=- jS:\;-t-g)llilrl..f.:*l u/-t-."r5c,r3c13rJ, y":*u,*;:l(!y,;rti
,yV f l.r5-i,.r^J UF ,y:ti 4 ."r^iti Jr-u 4 !.ii j,U l-.i uLy Jt ..r.r.:r,. Jh.;, lJ Cs .rl-.! ,..;ri

.r1l: pl 6r.,ri.<,. (J.er .-Ii,r) ,rf,. lti ..r-.!L J1aL 6:lr-'

DNDP i.r;;llr,,,i*
.,:-l ..1+q ili ,JJ,:JU rr:-l oJ*.! i-y,; PROC L-y +5,'.".r Jll-, gl+-l J3t , ..r:;trt .t+ .r-l

MASM: proc-name ENDP
TASM Ideal nodel Endp [proc- namel

.Se i-* JIJJ 45J-:U ./b J,-! Jl-rr lL

DNDS 3l;lsa u:*
li STRUC lr o.r-i.+.r Jl:;L L. (SEGMENT l.i ..l*i +r"i) s-fu 4 ,Sl*-t fl.1 ,s;trr .d 

"r-l
: c.-l ;,tq dl sts,:JU .r-!"r (STRUCT

MASM: seg-nan ENDS

TASM Ideal mode BNDS [seg-namel

.ttSe i-* -'l:;Llr .:;3 45r-tL jLA 4t c;3- p[

EQU o.rijlsa..i*
.tti'l o)l;:.,1 Ji)L Jh;." L- ,i.i ro.:l.r lti f--:L.;,;. L o:l.r gL )ltu g,lJi .gt 1EaU o.tjjl.:y ,-1*

.r2l: rr3Lij 6,lt;-J1 sg;.:J.e o.:ls #G .ry i-y' ai C LL.JI ;l .p c.Ly ci- 1r "r,-1, orljl:y 
"!

i;ilH:::"',TfiT:"x'fiii
,rU-i G+ ;Fd ortir.,l o:L a-&V,5t 1 EaU J.n .$'t U-&q $JL, t l.1 gb .:1.u, r^ _I*l

: .:-l ;*7 ,g.:.r.a 6l-ro:l: L BQU ,l oLrJk .t-*d Jl,L:l .r, .r!y la. +.Ly 2r bi L-j upL-rl

COUNTER DW

SUM ECIU COUNTER ; COUNTER ,9,la. rg'ftt 7l:
TEN EQU 10 i 6sJ& )lJi.

rNc suM ; f-:rt;;-tyt
ADD SUM,TEN ; $-:tS: rr 1o rtrl;rl

'. ,g,le*ts 6bo.rl: 6t 1EQU ;l o-LrJL:,

PRODMSG EOU <'Enter prodoct numben'>

BYPTR *: <BYTB PTR>

MESSGB1 DB PRoDIT'I;sc ; -i.rli ,-*.f--q
Mov sAvqBYPrR [Bxl ; -i.r ! 9].6.q

.,.:-l ,51l:J1 :,utL* -S;A 6le'-j1 .r-lr1



{r.ei.L dlSJ31i.g sJ+dl Ot{j, srti ...Lit P??

.DRR o.rjjhy ..,1+

.:}i o:[i.il tlsrS ,t,:*t ,ip y lL; d)J. a'. c<J ci! .ruli"r u!-n eW 6LaoJ:jl.ry .r*l i.y-l

,r.l*l -ll \ +Lrr ,rJa 1: .ERR1

"r!*t ,t \ ,J-y u!.ss

G) 6* o:V Li
(;r- r-) W ettlp \9

oJ-.i r-c1rr J3..* ct2l,.c L-n .BRRDEF

Ua; c.*'

s--i^il ,[t- .:joJl-eJ

Jt- d.,.i- l-r
JV * a:-i1 .f-- l-3;
6;1-,5buit L-i

o.rjjlsy ,-:.i
.ERR

.ERR2

.ERRE

.ERRNZ

.ERRNDEF

.ERRB

.ERRNB

.ERRTDN [r]

.r;U:" 6Lra:-! t bi .ERRDIF [I]
s){--? Jr .q.-f o.rlir-l JrJ ,f.*l .r)\-q 2: I Ln.t.5L 1: r-fjJl ciy g;L",l;tr, ,+ ..1t .'+tr;"r, lJ

I .rr.:,re ."*l- f 
lia' &- ,b.; e,^.o Pe o.sta s>,.,L*l u il ,)-,- 'blIF condition

EISE .U**

ENDIF 
vo ollr [messagel

.c.*.; t'l:t' j1*lr, (.ERR2) g:: "L,. t- (.ERRl) J-ll ,L.r" i;Lil a, ,g;l; MASM 6.0 1:

EVDN is;l:y r+
,Jr'i ;$ *i1y.; !rl: ,a;.e g-l);'.e :./ L,+ tt c,:+.r -futU: gs) cttr,.;: b "r".15.r" ,J.:.-l 4, EVEN

;)LrJ '>-11 ;4f Y L- \ t o:ls ra.Lp .-rrl+-, 2: \ SJ,lltr, .*a# C.l .t-l-rt ;tZi g:) diiL ;r,. ,51 1:

.(rnr..i -ts ITALLIGN osll:y ,.!l
e +J. -fut! Jl- .r:-l 0016 6.lj .t-r 4. Gst t ,e-\.4 J., d,- BYTELOCN ur,; Jl-1,.lr

0018 ,.,ri 4i J .!J ,J.; *.! .<,. ! c,.i$J. -fur! ,!*l b ,F.r .* BVEN .:.21.: 1l-r! 0017 1: rl35l

: r:*l o.r-.1 . ;,r.; WORDLOCN drJ:i yl .r: .:r-
0016 BYTBLOCN DB ?

ff,r'l BVEN (c+r.1" .ftr:: d)J d,!l)
0018 WoRDLOCN DW ?

.DXIT o.!jl,r/",re
: i:-l ;;; ,:i ,,15, ..tU .t.1ar tl{ ul;y .-;l- JS !t e4a .r5 c;-K- 2r ! o.[jl.:y .r*,* ..rl -r*l-1,..r

MASM : .EXIT [return-valuel

TASM Ideal mode : EXITCODE [return-valuel



ffa erlj; g:trrilg 9 BIOS o.rl.l s.rti

cr*? or.i r!r; +5.,-*l or*: o.:jliJ 4-ilr CrL g-lL; ;*-.i-..1 c*_* J.C,,,r:*- fu #:\ JlJ,i, Js

MOV AII,4CH

Mov Alreturn-value ; r-i rrlr;.rJ.r r-# rS,r:-:flU )lJi. fl
INT 2IH

I g-l

: oJ-l oxlJtl, LL;J,

DXTRN / DXTDRN o.rijll7 .,:.+
45Lr,-tA,*,J 3 ort: ,5t-r-i.:. jt b . f! J ]*"1 (MASM 6.0 2r EXTERN Ii)EXTRN o.!jbr, ,:.1

.rs"r.,l{i..:*l or.i +r- 6-&_t JgU L-, s t;l>f'lj! J.r*r A.tV ,bt
EXTRN/EXTERN name : type [, . . .] : r:-l ;aq Jl ,Js,yJti

.'' lo.L-i oa;3 PUBLIC a.13'at 3.' .l o.r-i;-r- J.,*t ,gLr,- *-! 6-t ,t 6,:-l 6, F)ename
: x5olLll J) t)l.f jl .i..ro q rlj"./ type 4-L*,

EXTRN J TBYTE. QwoRD. FwoRD. DwoRD. woRD.ByrE,(c*tt4)ABS :o:t:r-Lc .
..rtrr tll JrrL,/ a ,-V ,S u;)-i- 2s 11

.t*1.1,..r ol/.: 6[ .p .rr l.r FAR J r!rc/ a y* eS 

"8- 1r ! NEAR .FAR [- NEAR : d..plri .
'q15o':lri' l

o-r*.1 oritj-;lri LUJ .J:5,r, .4r^r DW I J PUBLIC a.s3a l.s CONVAL oxlJrF uby .,g.r- Jl.i. .,.r

.rt-,J.)a;--, (t::-<- -&.r rt)FAR J EXTRN J1 q.a,.\CONVAL

DSEGI SEGMENT
PUBLIC CONVAL

CONVAL DW ?

DSEct bllos

EXTRN CONVAL:FAR
DSEC2 SEGMNT

MOV
AXCONVAL

DESG2 ENDS

:rtl.r+lri Lby

.r+*.i tr yy J.i.EXTRN jt ,rrl*Jt.l,.Sh

FARDATA ?. T.FARDATA il;br,, ,:.*
5ly:-;-3-,51 -FARDATA Jrs,r'.-!:F ! orl.: cJL.cJ-j o.:L $l- 6lro"r:lbru+ ;,-l
or-..1.! ,r-rs llrir .l3r ,5tro:1.: 6111 *:-S-,si .FARDATA ? I SC. irrg- oJ-i ,r.or ;[i. .1_1.: 6tro.:1.:
.FARDATA cJ-(- .;r ! o-r".1;,rr:;[ir.11: orl.:,.*l JS*.J.L- s!*l a..[r1 .i. 6,lr,JSu. -L-y;

.(.111911 ,; !.MODEL r .DATA 6bo$jl.rr, ,{ ..r$.+F

AROUP 3.r;;br, r".+
ir-;;l.rr- ;-:ot jl .iJ-r .(d-:-:, L- o.rl.:.5) -r-li qll- U t, cil- a,i+.J,U ,--l iS- -L:4
** 4:.lll ci^<- ci-.|-l: rrctl;,.c'*l ;U,51 .:--..,1- (/ L,,r:taci3 etsi gaGROUp



,r'.5n dtn'.1JJ+*.lt ,J1*l 3Ul f sr5j .-Ut ff1

: tSe v$t,-'t*lJ-rL 4 rrl.rDSEG2 JDSEG1 tt-; GROUP

GROUPX GROUP DSEGI,DSFIi2
DSEG1 DSEGMBNT P4fu\'DaIa'

ASSUME DS,GROUPX

DsEol ixbs
DSEG2 DSEGMGNT PARA'Data'

ASSUME DS:GROUPX

DSEG2 ENDS

, .,:-l t^c.i.<- r, PUBLIC s;v Jpb .5-- ,..-; L tLi GROUP .11 .rtci''l ,.iL'

INCLUDD i*;;lsy ,e+
.J5o:Lir-l l;J1;,-e 6lruLy aS"r,;b.;L=l 1: t::f!.r!.,;-r 1., .,l..-l JS )l s4 fl
.;aj1 .i- rS ,-pj.r;j osl,t.'l Lo-by f-: L-i t' r{.re! lr+' ,5-r' tJt',-r'-u 'i- .l' l.r ,li +lv"r
g,r!*: ,gl1 ,' -'l 'tif tl-i CONVERT'LIB 1[ c'-'; E : .;,-t;r 1: 6 'r5.r' .Jt-r.; *,'-.1'.1' I ! ASCCII -t5

INCLUDE E:CONVERT.LIB : r,j $iL INCLUDE d* c5'- ..f,-ti +

l1 l*i ,."Uy J rArc/ rly .t-*r ,J:,r tt 
"[U 

J*-l ..r.,or llri :21: rj'7.9 ASCII 
"F+ ;*tr 

6 ,-#-r :t l.t

irr INCLUDE;l j r5,r".2rLz t!; lq 4 ,.i5l.r- lt ,fr$ ltr:; **l -Sl 'r)Ur./ g:iJr .f>\-.? Jf"U
.(se -b

C- i-r S,.f VE .LST J,U 1l 30 tl.;* t, G*l si-i + 
^:-.:) 

C d,- t:*l INCLUD E -e el-t
.+L;.r;bl fY o1-;l 1.1

"[^-t 
;t .i- nLr" 1: !i! orijl.:y ,-ri..i 1l or$. .l o3a.i 3 ro:,re 4jbl ! INCLUDE ,t ,.rL,c JU" .i- YY J"4,

.s).-r" g"ag \ baf

LABEL ir; ll.r " ,,:..,- JaV 4

-LS+U ;)VC f^l/ !tr", 
-J.L- 

o:lr.6i;..(,-.:,^-:'t+ ' qy.; dl5"l LABEL isll:y .,+
name I"ABEL type-specifier :.:-l ;;a dl

J;.;L ,PROC t- FAR . NEAR c:y,z g-lVl.t5:.r* i-* el-tLABEL jl o.:lir-l t-rlil 'l-r*,y ,5lr'

.DWORD .WORD .BYTE 'Li etJjl .\-l.i,.f .trr;- 6l.r- ':11: r.:+: Jl-i.r a+ 1-ts:.1.r; i.LL;

' r,' :'i I I LA J'' L ,' o I ;: "T 
r#.,; ff LT* Jil"J:I ;:T :;

: JjjLs. oa^-, IWORD r BYTE {rld ukll.r
; ByTEI o;.rgr e"-L;J;l i-f

; WORDI crt r-+ .':lr -9: ;J:l .+.f
; WORD2 r::l;3a r:r-L EtVlEy +*

; BYTE2 O.,1....at r:"-L ,f y &-f
: BYTE2.rtl-i c.:lr;r,,tkt i-*

; cali;JslJLi:;l
; .l.li.r*tLra.l,.ri.r J Uijt

BYTE1 I.ABEL BYTE

woRDl Dw 2532H

WORD2 I.ABEL WORD

BYTB2 DB 25H

DB 32H

MOV ALBYTET

MOV BXWORD2



??v {.ti} 6:tidl,I, ! BIOS o.llJ .,.tli

J.i:r b BYTEZ )l A-r" lr orlr -1, MOV ;-3: .$,r, Ji".. lr WORD1 
--lr #.rl l4ii MOV .13r-: ;Jjl

.r.r:,r" pt{l l1Ll .rL-c PTR FJ."r .J:5rr,

4 tr 4r; 
- 

J 6- .r--yJs J r*,_i u g-S l .f,S e o.:lp:.-.t NEAR ft^' U I-enE'I- ;t r".r JU.

."tsL;5A20ACLC NEAR LABEL alja12 1*,,1 4tiC Ll A20CALC o.12a tr>al (:) s.*r

.LIST oJjlr,l.,rA
b ,ri"r * GASM) Ji,"r.-l J.r, )' %LIST r.1j,.a,. oLi n:;L-i 3 ,-i-i ,-;=a).LIST osll:y ,.:*
,52! lac"Ly f-.' 2, .try 4r^:. #J, ^5+jl.i 

a:-:l: .r5;l J-rlr .*t ;.(- .+L* *! lr g- LUr, !,*f
1r.rr.i o.;L- rrl.r; c"l:l 6rJc-"=J (.NOLIST) .XLISTIl o:Lc;,| !..JL;-l .;:.r-iLj 4i Ar4ol *

.r,;5 o:|c.:.-l :urLc cl.9-q borjjlry .r* u-l ,l ..i-.i ralJr .;lri.r.r*" 6-5.*1.LIST 1l .:ts-,,,1

.MODDL ii;;l:a rls
rJy t1 GROUP "l-.1 3;t; TIj.ASSUME J 'f 

j ,-i461^c;fu oJ..l o:L s-<- irull:r, ,+ ;r,-l

.MODEL mernory-model : c.-l ;;q,ll ,rISlJU.Jirr,
: si!"r fi aA a-iiiL 6Q.r-

.'i,_l o:L;'".1 .coM 6Lra."l.:y ,5111 TASM 4.0 j MASM 6.0 ;l TINY

.c.*l .:a^K-,51 1:Si.-o J G,3-,{ 1: lao:l: Lr SMALL

.c.*l c.;3 cl-J* t:5Ll ,c;-K- ci- 1r bo:l> a--r MEDIUM

.c-l c;l-.K,-.,1:5Ll ,c;-fu dr-J+ J.! l-aoilJ COMPACT

..,r.iL .ijliu..i 64K ;l ;:* qlri Ll ,.r,',,. c;.K- cis< t.: 5gr : o:l: ,.-r I-ARGE

..r-:[ :ulr;,r, 64K ;l ** +,-lri Ll ..u; ,"o .*- ctJ* tr 5 .r -l o.:l: ,,-o HUGB

..DATA?..DATA6-roJ Sg L--,- IJS\aK-.CODE,-l.t(J" -;-*tr4:.:.STACKis;br, +?

..r5-ql ,---.1 ,jS- ! orl: c.;^K-.FADATA? ..FARDATA

I r:*l or-l orr3i.jU, .5,,- L.i-t .lr

t ,Jil-., (,L; : d3t ) ,-*,1 MODEL olJjl:r, d.k ,TASM Jio.r,-l J.r, 1:

.MODEL SMALL

.STACK 720

.DATA

[data itenrsl
.CODE

[instructionsl .*-IUFARDATA. FARDATA, UDATASEG,DATASEG.CODESEG

(-r+=r tr .XLIST i s;l:r,, r.!) . NOLIST 0,r., jl:y

.t-;-. -hJ) JJ .-l1JLd U o:l: c;-K- ..(,- .ORC 0.,r.;jl.ly .rig
s*il lU crqle $/^r c.:+J, -fut|:
00 woRDl Dw 2542H 02

BYTEI DB 36H

03 woRD2 DW 212EH 0s

0_5 BYTE2 DD 0000705H 09

-r-lj Y c-5i3* -fu.r!: ro-l c.:! Y .WORDI b* .tt,,l f.Ur 00 ! t*l +f -furl*.i.|rrl .;s

3 or-i o:3;il c.:r-r" -6:t* cr:-l .',-L d,- AYTE1 bX .t-F ttt LSJn )de +J, 1: L' sj,.!,r, o:_1;il

0302



s-.r.! 6llJ3,111t5 s+*l d,!j 3 si{3j .-U.11 FfA

s1 j o4ji lt c.:+.r -fut! irL-j:* ORG or:;1.:, ,.&;l o:t;'.,.l t .:-l ;5- .ii Jl; .r.i .r-rlj- 03

;l ,- +L.,lri).- r,-; isl.: -r-U& +S et .S\.{.r^", tU 4 +Lr J .t-q ,-*q Y :"r-e r5,, J,L expression

i $lor-! .-c,-F J, L .+F 1: BYTE 2

lL el*t"-c $J-r c.",..lJ".futl;
oRG 0 00

OO BYTE3 DB ? 01

01 woRD3 DW 2 02

, 03 BYTEI DB 2 04

oRG S+5 09

- WORD3 J BYTE4. BYTE3 ..ti jl .rl,5tr;*- JS,r- f-A;,"- fr rt c..-r, -fu tV ORG a/Jt
: S'l , )t-t* ir.r* t, WORD2 J BYTE1 .WORDI c,1j,a, o* i-yu nJiiL ,gbc.5ijr

.:-il :

BYTE3 WORD3 BYTBI

.r) d.rt+ zlri- n-, t---J.,f o"t--: ORG ,t-fi f 3 ;2je..c.*l ($) .r'i, J-r.* 4 ,J,U +SsrLr ci-
dL-l 4S.J:5'. f+:J 09 L-04 + 5 4, 1., c..:i.iy -futL;$ + 5 .r:rL-";-lr1li.r.2l.: oJUl s4iJ, -fur*.;

.c.-l BYTE2 -;r-* :t J+ .*E:;

.<,- rl.i 4 t 1t+rt 
AYTE4 C Ll-.rl .i_ 3 ,:*103 c.*il .;r .51a.^5l(,- Jj 4 .r, WORD2 C LL.rl

MoV AXWORD2 ; ulJcl,-
Mov AI.BYTBI ; c{q 4

)lJi. [ €.:^tJ, -fut! rJ+. f:t!' jl .g5o;Liil *liiL 6ta.'=r.iJ, )J+, i-* 6l:tORG rl lj
L.r* .gto.r;:. ;.;,*l ..t*.iL a*il: b,ii -t* +liiL ,5Lrc.py rJa i-f ,jlt J J,-i ir,r^Li CA,,
,: I jl .c.if J:-rlf j,s.*j1l y.rU. 6;t {.rt ,,-iU. lJ-j .-r^L.!L o-r.i .ii-r* ,gt-oca[ ,J.|.i ql, oli -L-y;

,.rr5o:li.:-l dlj"f STRUC 4 ,pl, rr ORG J-t

o/oOWDCHO i*i;b4 ri+
jl)'$-r+ (,ri-L-i.n-i-o *l):;llL-l 6tr -rl;l tl.r rq.4 E o--Fe J.-t c i.u;lryui+;l

.s,-l ;;; ,ii,rI5yJU (.c.-l o$ ECHO !i lU MASM 6.0

%OUTiECHO nassage

.J.r)s, d.!bl Jt! 4.ERR il;l:r, d:" dl-

PAOD i:r;;l:y, r"a*

;51215:t.r,.; -'Slv s tai& )t *! 4 !;:l.r,u i5lr- d:tr 4 Ur :tPAGE is.,1by ,+
:c.*l ;fr,it _S+li.:jL.r Lr4,rl: b 4ss:

PAGE uengthl,widthl

ttl
BYTE1 WORD2 BYTE2

I

.c.-l 03 ,' . ll t: .*!



fFq .-u14 diLolilf , BIOS oJlJ .,.'lgj

J5.r4 {'-i!; l2 L; pFlJt5\fY J 1^)e 9 y L; ?" p JV
PAGE 60,132

.t-S,lf.: .l ,5-u \fY bt..ril.:1.: bJ^,J1.FlJg')l!.iJYOO b \' Lb ye-,ie r.nt'>l'r*'
p a^L-o.1,- ctrf .:.;.rs.rlrrl el-,t.t--&. -F stlsPAGE 50,80 /i*l b r-i.r '=?.PAGE .L+ .ii-
. TASM Ji.qf Ju.r:..b-f '*t 

S L1xll""r- d.U+ ITPAGE .c,;.J-.i-,S1+l .u;L ue.'b b
..:^-l %NEWPAGE .lrJ'.r qrJJ, PAGE ; VoPAGESIZE $+.t t PAGE

PROC is;lsy, u+
,-h.qft.u.l-u"n-;l-ENDPi-u.,11:r,r+tJjuiPROCis.,ll:;r+!.t'c-lJsjlJ}tJl.r.r&-
J tJ)J 6|_,-.CALL ;l o:Li:--l .J3.- ,-iJ.r urtl.t :1"a.1 JMP tPt L-i Jl;.; &- + :j13 tlt-il ,r(51;
45JtJ).i-.r-rL FAR tiNEAR U eic-l;5.*CALL lrl^-e.c.*1c.*:5;[,gty RETF t- RETN

,:-r.C 
"tb,, 

.: ll !-j; oJ-.! u1* NEAR Jl;.,6- ':-l tllr;lr; Jl31 c;^K'- trL'" 2s

proc-neme PROC [NEARI

isl3-lS Jlst ci-<- tt e!..j;lJtF Jl-r.r 6- -Sl.'-;c orUilNEAR 'f-) ,-i4,)l +b *!j- Lt

PROC ..EXE LLJ, .{ 1: ..4f o:lc.-l ,ji o1 r.1.13 6lyCALL 1l 3 o.'t-i o4;t PUBLIC tll;n 4[ .r'iL
r:3Li,r Jhi, d,- csi o$ 

'ilt'lf Jlu iro:, .slr Fm U 1l .t"-L c.*l lral 6,lr; t.11s oLi; 
'S JLol

: $L +iil: FAR c^i,, J,.LASSUME CS

proc-narne ;H3t"t" iffio"'"

J.u.+L-,-f **,.ri *r>:-3*g,..rrij.:*il UCALLn5.rj! 6f--tc.;^(-l:r:rl ;5-li:"r*,Jti-
I Sd i-r * ! ENDP r PROC . TASM Ji..r-l

PROC proc-name [NEAR/FARI

BNDP 1pro"-no^u

Processor il;l:a r:.*
.;: isll.:t ,-r-l ;-l J3* ,Sl* .5'S -L-f. t"!.rs,rr oeSS A*l 45 t2 6,f':1lsa roJljl':y .r*l .rtl

r., t- J|j t., -furtttL--;.i- +^lr"r 6 6l,Li:1.: e erl,y .[-lt r!ly4 *a rSt 't:.-t V -El.Ay
.rJ 

"*-y 
.t51., Jl .r.5 JLi

.Q.-i ,-..*, cJL) :jLr" JLi b 8087 -futtt, r 8086/8088 J-r, '8086 .
.u-l-, 6t orK*ijl:ri j e-l orr-b 6Lnr5-: ;ltri cgltt,,6 ;ls;-: lt-''586 J '486 ' '386 ' '286 u '186 o

..387 i-^..386 Jti, ,gl.r.).lLC Jti;; l.r,-1., U,Stt.fujl:; rrll4-r oljl:y rj+9 45.JSs, Jlj
.(rjL.r Jtti lr 8086 r .186 . .386

!-1x*- rl,r".Si'let, 
^S 6$J1$r, e,l11;u>.rt-J-'i..s.5S6P J.486P ..386P ,.236P ..186P o

P587 b P8087 r P586 b P8086 .r!t^r;ITASM Ji..r,-l J.r, .')L.+ JLi lr Jpl" ,5brK;;l:t glJP)
..t:S.r" o:U:-l



s--3t"! dLotJli.g s+dl Ogj, sd*i r..U.1,1 fA,

PUBLIC i.r.;;br1ri*
.J-i ol*Jt ,ti + +5r,l"JgL f--, *.r!:*t -U, .i- : e$ Jll;l ,r l, F!: A*r JUBLIC,lr';s

PUBLIC symbol [, . . .l .r:-l ;.:- ,li .rS,.,t1; .-us,r, .l3i c.-l
! lJ Yf 

"[.al 
J EXTRN i.u.,11.:r ,+ d:+ .r.lt r.i,:, 4 ! (+! 3r L-) :-rr &- :*,r, ci- :uty4 Jj*-

."r;-f 4L-Y. t+lb,

RDCORD i:r;;l:rr, r+
bci- ua;V j t^&1 6rKlt .ujL.Lrc.- grKtt *Sror.r" !.-a[l.l, r,-l !*: n,RECORD isrl:r,r.*

: c.*l ;.>,Ji.,lS .JU,{:5.+.p c,* q t- ** 4 e13,at.1
, MASM : record-name RECORD field-nane : width [=exp] , [, . . .l

TASM Ideal mode: RECORD nane.. .

6ef.i-3c.-l (:)4rt.il[_,^-,1 J+.riq,g,:ritlra.raiaruli-igc.*l J<-rt.jpbs:1.,S1 1l:
rrl;aYY b \V:.:* \2 L-1.c-:"4.4 L'JJtce-l .-,rYY L- \ ,l u>yisjt*.:jL.f oa;j.-bc.*:l.r--
rgt - RECORD i-r.-:11:y 

')* )l fi Ju- .r.t rrtr- -L-' ,-*.b jl .rL-y* lJ) .t.tj,o 1: n5,c.* yy -r-i
BITREC RBCORD BIT1:3, BIT2:7, 8IT3:6 I r5,-r, o:L;;.| BITREC . ;,r,;

.*? ,t-ri BIT3 J *5"r .3-F b gJ+ c-.1 V BITT .S"r .+F tr BITREC rt ,r:! y JJJ| .BITI
i :11: .:.9*3 sl u>s34 rt-fi 4.1: .r.s:;lri, ctll,l .c*l 4^5,J: ! c-* \p ,li p"* .S.f .i:-F l,

BITREC2 RECORD BITI:3=1018, BIT2:7=01101108, 8IT3:6 = 0110108

L-.: ro:l: c-lK- 2: RECORD -4p )l.ri .JilJl+ .-r"5; .qJ, r, .5|+JAL ktj ,.,5r -riJ,J aSJSa-j
.i-.1 ,r_fi pL ci- .:r-01 r.b;A rnb lt 4 ..r+, e:4*; :t-St 6l-t! *l.iL b +-L; .S s-6-":f"t r,-tt

: r{*;,-,''.; G4;,5.,r.s1*J,r"*) 6t*-j\ *lrJ,L; srLr
DEFBM BITREC < >

Fla.#e rJr; o>1.: c-.J .-.;: (9AAD c>.13,.a1 oJ^!,.re-:)AD9AH r.zi" TtDEFBITS 6lJ ,-f!-A
."tl:S,r" .-qy.; l:.ra ! BITREC e5-r-:[ ,r1l+-:.lJJ rl"L: c*l ;K- 6113l.1

rl+ ,SLort-fi 1.: 61,-Jjl tle d Lt .Jl.," -e:p RECORD .r1"*-r b BITREC .yi-\ ji: a-"Ly

o.rj o:f.: cll-:; ,5lt-,9! Flrl .1, 6 Gtt< o.:l: c..-l*(- JJ t-l^, urrjn "t - .(,- ..:Jl- ,,-l .l: rrr:61 .;lrj

.11 orl-,r -,1 L .rrL',,MASK 3,- ;. r. 6r.r[*: .WIDTH ,t6s eV 
'lafLe 

.d.r ,r.-r-ij.2l ! rl*ir-r .-*l
u-ly. ,li.r, +5,g.19;.: J*a,'JJ {-jJl-l oiiji <J3J, uc-..ils $l,; 1.,1 RECORD -qF r#a, JlK,l btsL-e dr,l

.,': ..L 4ijl.: J:Scr,

,t RECORD J+ .(* 1: ! RECORD .1, 1.: l-rc..y :trd dtr.n ,f -f $.WIDTH f; .WtOrn fL,
RECORD BITREC obf,MOV ;J3l .-u.1t, )r-r WIDTTI ;t Jt,l";:A20 jt .r- .yp- \ .$_:.lr .t;tsf 4
.cJL 3s g .2: .s)ltf uajtr (c* V) lt tt-ftBIT2 -dj ()bf-MOV Vs: ,tt>f n.,fr tt (s* \?) 4;tjsj

'"ts"r +li ,-f-f tsl-r ,|.ai\ l-tt "'l ,J..^-l

,s" ;-s BlT2.:!;- a, MOV CL,BIT2 .t::L RECORD rU ci- I f*o- ...!" .i- .,:"iiit .jttJ
.(J l^-t +, es e*l ll^-i c-, r .i- ,g-lL 6s".r !i F\ JJIL" 4 -,!*r ..,i 6l- .c.*ir: rarJ-.:
.'*.lJ il Fll' L: BIT2 dK, r:i! 6111 drr:"r, ,lL:; 12 

"r,-La.:* 
:l.r*- Ja;)t l|ri, ..lJ*,-;; fi J".i b .r:5.f



fal rri.;1 grt le.tlg , BIOS oJlJ srli

fJ* .st'f ajt ! BIT3 JBl?*2. BIT1 rl^.i c. ;. t d{30 jl r^i Jl'l. r- Yl- \ J* .rt '.t.2b ,:-: 1.r cti

.4^.ai J) .1 .t;lsJu- jtr lt ..r-i oe;t dlJ., oJ:r: rtl-:j \ 6ter.:* jl ui-:t .Ji MA,SK fi-" .UASX

1.: o-r-) j.; dt .r.!l .rl .i- .r^ dlJ MASK .Jl.:. ,f l.rr lSC i..,-..u:Sr. Jti.ll lJ ,;1.t .. r5 c-1 ,Jl+tS.

.tt, !,1JU) HEX "u''tr.r JJe)g4 TBITREC

BITI IIIflXXXXXXXXXno pmo

BIT2 000l1111llqn0m IFco
Bm m00000000111111 003F

1l u- oll j;-> .ul:'f u. jt BIT3 8IT2 AIT1 dll L MASK.r,lU, A20 l.+Li. 2,*r r- .YP- \ .$-! ;r
.ri.r;1:rlj3,-r,AX.rt{trlt:1j52,{-50 .r!,-/lj+"BITREC jl +i!BIT1 JB.I12.460.A50

.Jiu.AlID. BIT2 u:ix ci.;l crl;. .l L l,

101 0110110 011010 '. \-f)
000 1111111 000000 : AND MASK BIT2

ooo o11o11o oooooo : rI-V
rITLE AZ6REC0R (C0M) Test of REC0RD Directive

0000 CODESG SECMENT PARA 'Code'
ASSUME C5: CODESG,DS:C0OES6,SS:CODESG

0100 oRc 100t{
0100 E8 02 ?::1 l::-.___:::11il:ill______

irt*Ec REcoRD Brrr.:r,Brr2:7,Brrj:G ;Define record
0102 AD,A 

?:::T.:ll:li-:i313:1i131111111311::-----:11::-::::::-
OiO4 A1OMAIN PROC NEAR

0104 A20: ;Width:
0104 37 10
0r.06 B0 07
01c8 A30:
0108 81 0D

0104 81 06
010c 81 00
0r-08 A40:

0L24 Bl. 0t)
0r.26 D3 E8

MOV CL,8IT1
MOV CL,8IT2
MOV CL,BIT3

MOV Ct,BIT2
SHR AJ(,CL

MOV CL,8IT1
SHR AX,CL

get record
c'lear BIT1 & 3

get shift 06
shift right

;Isolate BIT1:
gct record
get shift 13
shift right

;End processing

MOV EH.WIDTH BITREC ; of r€cord (16)
MOV AL,wIDTtl BIT2 ; of field (07)

;Shift count:
; hex 0O

;06
t00
; Mask:

010E BB E000 MoV A)(,l.lASK BIT1 ; hex 8000
01.11 BB 1FC0 tl0v EX,MASK BIT2 ; 1FC0
011.4 89 003F tlov CX,I,|ASK BIT3 ; 003F
0117 A50:
0117 A1 O1O2 R IIOV AX,DEFBITS
O1].A 25 1FCO AND D(,I.IASK BIT2

;fso'late BIT2:

0110 Br. 06
011F D3 E8

0121 A60:
0121 41 O1O2 R IIOV D(,DEFBITS

0128 88 4C00 MOV AX,4C00H
0128 CD 21. INT 21H
O12D A1OMAIN ENDP

O12D CODESG ENDS

END EECIN

RECORD is.yt:9.;ig )\ c:\iu-\ \\- \ "!\ Jtl



s...r.! dl|;Jr{+.tt sJ+dl gtii f s{ri .-UJ{ fat

Structurcs and Records:
Name Width #fie'lds

Shift Width Mask Initia'l
BTTREC . 0010 0003
8IT1 0000 0003 8000 0000
BIT2 0006 0007 IFCo 0000
BIT3 0000 0006 003F 0000

Segments and Groups:
N a m e l-cngth Align Combine Class

CODESG O],20 PARA NONE 'CODE'
Symbol s:
Name Type Value Attr

A10MAIN N PRoC 0114 CoDESG Length - 0029
A2O L NEAR O1O4 CODESG

A]O L NEAR O1O8 CODESG

A4O L NEAR O1OE COOESG

A50 L NEAR 0117 CooESC

A60 L NEAR 0121 CODESG

BEGIN L NEAR O1OO CODESG

8IT1 0000
BrT2 0006
BIT3 0000
DEFBITS L WORD O],02 CODESG

RECORD i$j\U, 
';ig)\ 

c:\iu*\ \\-\ u $J

.Jti'..jr:*!0,,*-i,,l."iAXbsl.f ?.-dl'.rJP)J)..'*.1 BIT2;+rt"c^:r.^r.l:r5r;.ti;b
.t_ir-l,':!-' ,*tt !b 4J BIT2 e5,9131" 4.t 4t-

0000 00m (x)11 0110 (oo36H

ySb u,SL r Jl1; .r:*l frler' ."a r,b .;.: BIT1 l.5 l-;i ;l ; J-r.:.rr Jlt A)( y 12 :45.;.{60 ;l .rr JEr

.tS.r, orh;-.| e-12 r:- C c.11 '\f rl:l: !15, F rSl-t,5 .ri,llS, -1-
moo 00m qno 0101 (0005H)

SDAMDNT i.u;lsy ui+
..:-l e-3 i/-q jl,-h e L- .c;3 c<,. jl s-:+ rc.i3('* J+ t- .i- .J,U,-J.-t Jr-l, .1

: r:*l ,.r:- ci3,JlJ,rls+ti
seg-name SECMENT [alignl [conbinel ['class'l 

I

ses-rame ilNbs

..r5rr o.:t-p:...1 SEGMENT seg-name ,,Jti;l TASM Ji+r eJL
.SC .4. j l1 class ; combine . align ,5t9-r31J Juj .51.^d:+ ..ll61L;l Lr.ujl-c ur

.,:-l c;3 &. U- 1r, ,51'r. align sy'-s "Align

.J+ g,,.,ri BYTE

.(f rr n4'rhE) -t*r gi r;t1,,i WORD

.(T J {,.ii-8 .},U).rt,5lu.l5j: r.rri DWORD

.(10H t-.\P;1*8.!u).,+ .iftq PARA

.(100H U. yop; f.i*ir J,U).r- i^i- u.rri PAGE



FAT l.u.14 gili.ti, t BIOS oJlJ srti

.f-l: 6,r,-Lrc;3- 6,1, sli;u.WORD i BYTE ."F,-t o:li.il bcJL {rl .^" elt'V-* PARA

r.5,r,trr.l;r, ,SllV:.IDWORD .t-S rl-f orti:-l .:.;y ,Ji9.J.,-/ "l; o:l: ci&'V-*,-&" ci^K.-

.,:-l o:tiil t.s7t rts)ut lrat r.. L 6t-rrfu1by 3 80386 r:-;
d,. FJ ,Sl1 u),y COMMON , STACK , PUBLIC , NONE f; 6trrp.Combine

.t )L g .ra;-r.rS.r,,r,t;-r lJ ..;3
.rrjlq.J.;: rll Af- ..? lt .,'*.b'?, t^ci.<- F.t )l s;b.JJ4.t s.<- (t';; t) NONE .

..r-tr.r .rrr q! 6r.rri g;!1, cr.(- 6 tre ft .+t- .lt-t1 .5f-: ,r<,-]g

,lj -S---e- c,t.tl+,2: J!11: r,,-Li ,J,)\51 lU .J: dPUBLIC 6Lrc;3 i^,r LINK iJ-J. PUBLIC .
.rq,-l .';i PUBLIC ,r,-t^cr.(- ;g i-,. ,Sl.r: q! ,r.,ri.f,- .$r./

LUr.. 4 2: or-i -L-r; STACK ct- Jil.r- ..r:5g,.1Li1PUBLIC .luL STACK t LINK il-r, STACK .
.'1i,_t {"!-- r+ ,A:t g-} LSP .r.:L ri ++ lt .-lt'1 .r,-! orj .r:ia.EXE

"ll-4 
q! ,-1ri ta;i 1-siJ . .r, '.L c-.ib 

"rL-{ .r}5.1 p[ .COMMON 6t^c;-K- JlCOMMON o

.#- bi Sst t f t ,*,c.:-il- ,t-.Ftt..t-6c :lt ,j:l 6y a,>:-K- Lria3: .!-l u! .1a .b>g
.;)Lg oa^tt S,*..rt, .Jfl, .-r-! .i.$-'lf

cat-.i c,*il .;.: ls-i:- I lnv*,r ,S>sts'^!^. s.r-lL or-i ;-r- y+ {! 'i!,SlJq : AT .iflt u.rrT o

40[0]H .,y: BIOS orl: o.oli U- 

"+-! 
+.LiL 2: "ii.l Jt.rq .uL ,.t::5.r, i--r.; \.liiL ;t 6L-L ,f-l:

'. t)Lr-l oa;t -il ot_yuo.lt -J+t ,-,&[ ..:[ c.1^lJi ROM 1: :3a j' S ,]V ,5,11

VIDEO.RAM SEGMENT AT OB8OOH

.:.rL".r f"lt ! ,JiiL 61-oc"o{.y. )l L9J-.P qill .1r 6..15,r, ,tipl ,-r"-p ,**.<,- }*-l
L"ci^fu 0:J+:-l-1 ! .r:11: .jL^. ,5t"rgb +5,r,-Lc;-fu t' I;S.(JFJ \ rl jr-/..r]56:-r.r.t'class'
t-J,r )l-P Jl J- *Xt ,.t-l: I c*l r:- 1b ,^ J.u u.yS.J,-Li JF l, t+i \ili'j J r'ur ,.a$-l; 1.1

j 'Data' J[, ;l 6lcr; .r5.r. o.:liil r:11: ;t-5- "r)5.1 lU ^54bci-fu Jtf \-r Ut,1 gb rt p-l
.r!y-: ,s,J,|-i c.i3- 6 S'l or-i -fl rq5,-c1y.; Code c,.;.r,si lt .r]S4 L- l jil .r":Ls.'Code'

.:;*K.- 3; r*.J ;-6'* J"; lr .r5 c;3 6111 ! Code d"XCODEVIEW ,r,l:1 Jl5-:l ;r+-r .r-lr.r

.l5r,.J; ciJ-.rt.i,lL-r cs:,rf,;"j ci3.512.:1.2(Code') qLl-.r15.r(CSEG) qb lbluj

Assembl y
module 1

CSEG SEGMENT PARA PUSLIC .Code'

ASSUME CSTCSEG

CSEC ENDS

Assembly CSEC

modu'l e 2

SE6MENT

ASSUME

ENDS

PARA PUBLIC 'Code'
C5 : CSEG

,5115.i.l ,J"& 6t elt,.+.L; JF|2 -bl4,-[-b 6bc;3 t".;j .r..ll9nc-l;5-.fut+i.it
!-j .' *.1 ;(a +5.:.1L d el..;" 

l) -U r.,;1.'j ec;3 .51-r jb .=.1;l ".t''j ..' *'l {t .-114,. u'.1 ,a})l>a

f.t c.i^<- 4 j.U J3'7L 1r j) rai' Jt l. J5 J) Ju-..r+r tll ul e ,r -rg,")56trpL J PUBLIC ci,
I Jrr,re trl-! l1 clr.l 8x 6l-t(,' *.1,)l t .fX5fb J PUBLIC .:;. ! DSEG1 lU



g..t) {ttatrdn tS slirl OUi, sdit .-tjt

module 1

module 2

modules 1

module 1
' modu'le 2

module 1

DSEG1 SEGMENT
DSE61 begins

DSEG2 SEGMENT
DSEO2 area

DSEG2 END

fAF
modu'le 1 SSEG SEGMENT PARA STACK

modu.Ie ]. DSEG1 SEGMENT PARA PUBLIC .Data'
modu'le 1 DSEG2 SECMENT PARA

nodu'le 1 CSEG SEGMENT PARA 'Code'
nodu'le 2 DSEGL SEGI'.|ENT PARA PUBLIC ,Data'
module 2 DSEG2 SECMENT PARA

modu'le 2 CSEG SEGMENT PARA ,Code'

: )1, rAlJt J.b.EXE J3rtL.-r-.1 o:j J!.1 .OBJ J,-L .ri;f .r+
CSEC SEGMENT PARA 'Code'
CSEG SEGMENT PARA 'Code'

+ 2 DSEG1 SECMENT PARA PUBLIC ,Data'

DSEC2 SEGMENT PARA

DSEGz SEGMENT PARA

SSEG SEGMENT PARA STACK

..ijL *-il:.glc),51rc..:3- +liC."r;tr,SFr,-[l:1: >t S,5fc! c.i.<- ,5-- 3 ;y,.o 1:

,gLr.rb;l J DOSSEG J .SEQ . .ALPHA ,5Lros;l:, u+
#i elt).+l-J JFLci-fu,.*l sl.l,c.r.r/:^-llS -l /A

(.{r5.t-}. ,! bGROUP ir:;lsr, ,+.l.^03J2: t^ci^K-

DSEO1 ENDS
resunes DSEG1

.SDQ i.rj;by ,i*
t ci-<- 3 n_-f ,_tr!*-t t ,'Fa .lrt e.Nr;4 U- Jrr t- (!r t l-i-i 'il) i-u.lt:r, ,-* ;,-t

.;+ (.l-S.f ?J" l.dl isf 4 j tu ! t^c,j-<- t;t 6Lrrl*l ;.r1) .:jL lst )f 4Jl .ry'y C b

.(l+.* tt DOSSEG J ALPHA 6lao.rj.1l.rr, ,,1;) ..tJo:l;i,.1 {*l Jl'} L; lA uL;l .rl -rrt.r.f

.STACK 3S;l:y u..g

IT.MODEL i-u;br1 ,-4) .r;5.*--rjli bi,l 6u t.'*.1 ir5r +50,.:*l ca! \.yf q o't r+ illsl
.J.:*- i

.STAKrUP is;by, ra*
J.r. .rr5,r-r: JU,i, lJ SP. SS .DS db.rt+ .JSc-r-<- U-r I o$jlrJ, ,.+ .),-l 1l o:l;l.l tr +fi.f

.+iiir -ts b .EXIT i.s;by ,+ .J;Sr. o:ll' .lSTARTUPCODE .r1!r ;lTASM Ji..r,t

STRUC / STRUCT il;b4 ,"ls
.r-:nd drc- tr r|l'L 4 t+y ,st rI_; , ;,rc (STRUCT , MASM 6.0 1r) STRUC !s.)tr, ,+

Struc-name STRUC/STRUCT

ldefined fieldsl

srruc-name iwbs

:.',,.1 ;.- dl ,rl5+B



fAA eU; 6tori53 g BIOS o"rlJ .,rl5j

.-J*""1 .+tr.r a*'l- ENDS is,byr+ J fL lr I )ls" jDISTRUC ir;l:yr+ s ,i:r lL t rL:;L .<,-

. DW . DB , ;lb ,** g.9')us.rr:,rr ,ag-i: ,eL pr )l A-&-tjl .r* F- l1 ..r*i i-y.; dL^rtj
.c-*l ,r,t;ll ,Jl"J=! Ut^Cb ! DT J DQ , DD

.Jl5,r" orl.c:.*l STRUC struc-name t,lb jl TASM Ji.J:r .:JL
OAH CL INT 21H 6)y a3 sSu^, ;,; PARLIST fU L J:"lrq ,.-*J ,5i STRUC .YP-Y ,_$!.1r
Lf, SfnUC (RECORD i:u;l:y ,+ .1Ll) *t -r5.-i .ry,l oru;.| rJs a^i:., ;l gb ci. :Jb c*.6-

o-l Jt r;9..;k;L iliL ql:|.: e!.;J dlJ ,rn) ,f".;J.J.- ,4 .;/-lJt! .J5"'.j rJ3; t1 6td;iL 6.o
pARAMs pARLIsr < > ..r.-L; ,rrr-.;:i;f,l.r r.[ra Fl, lJ 0i 4t

r.t*., ;:F,J! l+iJr o:h:-l <ll5,l Ll or:*l Jb.ttl,,11: r.ri.;l..c (F1f F)'.,JkJ-*,*) ,g,l*-j\;:1,
.:1b :1-.9 Jh;1- ct- pl: o:l: (,r-.r-r-,ti t-)

.r,-! .r!g-r o1l.:;L j-fr 6Lr rr,l 74) Ctt..r.r: 1L..rl ,li U i^-ir- L 6JktL r:-l ;5o el.2;-s
tl.-i 

f 
t Lt b r'Ji -t 4t,ij !i- .r:Jl*;, c J GARAMS) JE" u-l .1r) 1b;L A,l,L. oela*l pb ;l o:Uil 1..1 lr ts;i

'f"d 
*I.-1 ,t .'+tr;,r".;*i,*l MOV AL,PARAMS . ACTLEN ,Jt:",Sbr."u:S.rrr*, ,s;Lg 4f

..r;5 oslc-l Jl:;L ci- Fl, ,t*i .rL;;* r.t+. , ;r-F dlJ (Yt*Y 
"$i ;: 

PARAMS) ,r,r:

SUBTTL / SUBTITLD is;lsy, ,l*
r F . (TASM Ji..r-,-r ,:Jl- 2> VoSIJBTIL r MASM 6.0 1: SUBTITLB) SUBTTL ;.l:jlrJ, !+
.r.*l .rl s-.:i JSdlS.l .t-ic ril" C.:". 

a.by t:.**l a-,L", gY L;;s -it:Sf " l; bljc fi cL,- L':;i,r,
,r:*l ;;; ,ll slS,: JU ,:1b .:3-j ,'! .f-J-a L' oJjl.:r,

SUBTTL/SUBTTLE text

TDXTDQU i.r;;lry ul*
: .:-t ;,:- (.-r*i ./f MASM 0.0 t-;r) oJ:jl:r, 

"-:C 
,ll gl-t *lS+U

TE)ffEQU [tefi-item]

;!.r-SU Cb 4 ,S ,51^',it r51 L- ..r.11: )lj% b\ J-91 .;: +5,.:"t3 &-,GF *).r .i- $ll..r srLe ;;. ,--c
,.t-i,l 

,-t;ltf u"

TITLD i.r;;l:r1 ,:.e
L;.;:6aStlLt?" ftt- irl'r 4 VE.r.- CIASM Ji."r,-lc.JL yVoTITLE)TITLE is;by,.,.:*

,P +ti gJ 1. oS :2i': )J+J Uy'J, Jt ,5i TITLE s,--jJ5 dlS.l ..r-i .rrlr; ert .:*J ;l air ,,r .11 Y

.J*:[ TEXT

.XCRDF/.NOCRDF i.rj;lsJ* uk
g,jLs 

"!U:-, 1t-.rl J:rt jl b "-J- rL, u @M U.O 

TCREF).XCREF j"1':, &
l.xcREF/.NocREF fnarrre l,namel ...1 | .c.*l ;a-7 crl ,rl5,,Jti..l-L;

(V) ,;eG -r-b CJ:t e$j. dK,l . u rnl3,- J:.rr ,SV-tsts ^^^:t e$,h,, , .lrLc -ij-
.l:-l o-t -i orl3l .CREF J.XCREF jl .r:lfJb b.!l .;r ..:;l: s-r. J E,.|fu



s..t) dLotr+1rt5 sl+-l OUj t s+i ulju.

page 60,132
TITLE A26STRUC (COM) Defining a structure

OOOO CODESG SEGMENT PARA .COdC'

ASSUME CS : CODESG, DS: C0DESG, 5S : C0DESG

0100 oRG 100H

0100 EB 30 BEGIN: IMP SHORT lt{AIN

; -----------
PARLIST STRUCT ;Pararneter list

OOOO 19 Mfu\LEN DB 2S ;

OOO1 OO ACTLEN DB ? ;

0002 0019 [20] NAr,rErN DB 25 DUP(' ') ;

OO1B PARLIST ENDS

0102 19 PARAI.IS PARLIST <> ;A11ocate storage
0103 00
0104 0019 [20]
01lD 57 68 61 74 20 69 PRol.lPT DB 't/hat is the part no.?'
73 20 74 68 65 20
70 6L 72 74 20 6E

6F 2E 3F

; -----------
0132 MAIN PROC NEAR

0132 84 40 MOV AH,40H ;Request display
0134 BB 0001 li{ov 8X,01
0137 89 0015 tlOV CX,21 ;Lenqth of prompt

013A 8D 16 0110 R LEA DX,PROMPT ;Address of prompt

013E CD 21 Ilfr 21H

0140 84 0A MOV AH,oAH ;Accept keyboard
0142 8D 16 0102 R LEA DX,PARAMS ; input
0146 CD 21 INT 21H

O14E AO O1O3 R i,IOV AL, PARAMS.ACTLEN

; ... ;LengthofinPut
0148 88 4C00 IOV AX,4C00H ;End process'ing
01'lE CD 21 INT 21H

O15O I.IAIN ENDP

O15O CODESG ENDS

END BECIN

Structur€s and Records:
Name Width #fie'lds

shift width Mask Initial
PARLIST .OO1B OOO3

r.rNGEr{ .0000
ACTLEil .0001
NAilETN .0002

Segments and Groups:
N a n e Length Align Combine C'lass

CODESG O15O PARA NONE 'CODE'
Symbol s :

Nanc Type Value Attr
BEGIN . .L NEAR O1OO CODESG

MAIN . . N PROC 0132 CODESG Length - 001E
PAMttS L 0102 coDEsG

PRO,IPT L BYTE O11D CODESG

)\;\- 6r-)\ cil!-\ \\-\ $.1

fa1



fAV rrtJ; 6rballg 9 BIOS o.rl., .,.rli

.XCREF

.CREF

.xnsF FLno"FLo"

; ,-!rb, ltatt jl suLs

; ,-!li, 1L.11 ,r,t;t
; FLDE ; FLDA J,U! 1L.rl .11 c-;t-

.XUST / NOUST i.u;lsr4 r+
Ji. r--l cJL-.l: %NOLIST , MASM 6.0.l:.NOLIST Ct t").XLIST i;u.lt.ryr+ jt o:t;. .t dK,l
nSc.*l dlq ,Jl- ,51 .r1b r3>; oJ-i J.1*l LUJ 6.J,+ lJr €.{- Ci, LL;r,;l ..tla re;r (IASM

(ir, ,1r",).LIST is;by .',4 tr .c^-d JJ+.6J4 .{ djL.i J .r.l:*a ,5r:f Lrob, J,, U cr>t q
.{,:50:l;r.l s3Lr tl14 oJ:jby 

":* 
;r-l ;l ..r-! .rrlr-;biLl- ,#.LJ



wdr:E

,s.a*., 1.gtajgffotrC.t bltu o acg**o

i:r.##!:illl}]lll.[lrfi,iil,$:lliiiilliil

-PC .rl2..ir efn )l ;4ei OrtU f"l.;r .l ,jL 5O;r; : j.tr

al.ttr
.rr':,rr a.i!l 5 ta:i;fr.f )l ,4ii ti 4J.r* .r!y-r -il .,:-J J $),-/ ei lt;*-L .r5rl-ej ;l
or.-! osl.: ,.*8 l+i q .*! .i- J*.jt cll; 1y-r .S 

'5-- ^S 61p t .J!11.: ,.'l- j[rl .:!,.i: jl ,J+

z*-i ..,ff,x".,];';-: vr',r',bc''r;-l

AX,.Jr-ltl rNC AX 40

-.1 ,S.l.l Ax rJ.:|.: 1l-ri PUSH Ax 50

Jl3, ;l oL'r5 c^5.1U RET (short) c3

)lj2 2l y: c^{t RET (far) cB

c<r f?t+ r':+"'.- sTD FD

t 1L..,,t 
ci- L- ..rl..i yr .r!-.ai)L lrl^." cf,. ,S ;ltp:.srll oJi,iL { fy:- LL.tl .ji.r!.,:-r;l fUS"+

y .:J): elt, ,-r-V ol)r- #U .r5.s1b jlt ;,."tt rS.+tr q L- ;r 3 J;jog sjL"f oe*'.lJ nLiL

..:11.: .rrr-2:i.:JL ,-1,-! .L-3, ,,la;L Ltrtl .S! tgfi: ot,ri".l ,-ft- olj

o$.e";ljfa$;
sr*t !:iiW l.fl- oF,1 ,_i.. 6l:.iL c{i .-,,J.U c,*l ;5a u:Su^ r'alr" sl+ .i- q aSs/bJ-r

YV-\ JS..: .Jllf.,. sil+-r l1 ,:;^(- .rt{ .fB .r!,.i: tii .r1,-a^r .,:,-l (1) 4^5t- (0) c"iti JJL J
c !t! .i- f t t ;,-J,U. y* c.* W f I AII ,-: 000 c11 llri. .J[, glr .rnr,r. ut-.1: b crt r' ,J"lJ.S-'lji cl-l

.c-lAX,ru
: ,:-l o.r*i.5i 

"r.-t, 
.i- ,Fa ly'-.c ,-<,- L MOV 11i.' ..JL .t5.1 4J.l* J.tl+ll J)

Mov AH,00 ttt? 
lfi 

00000000

W reg =[}{
4 1".!-l .1: .:.;l: 0.,11*.il (100) AII .r!i q I r:-l (W=0) c4Lt 4 rr .r.. o#L .tS;l r:,-! gJjl ..:JL yllr
o.r-.i orl3i; .li.r.: 4t .-,oiL .t5-l .'"".1 d14.J5,5i J"-j>{i $}t" 4 j,U 6r:-l ..r-ir5i MOV 1.u-r

: r:-l



faq s..r.i gttat34g.tS rirl.19io.r .&!.+.

fixxxxnoMOV AII,00 10111 000 m000000

t ilt
W teg = 6;1

; W .rl;.1*r,i.r 6!, .rzlr .JUIA{000) o!.i q -l e.*l (W=l) r.l5cl',. J* -,t,-;+ 6,L Sc..rt ;J;r

c,Sg c.r-!.rl.Lr;rT

.r:-!b.ri.rl.r; g;$-: -illr; Jl5*31 ..r[.i

General, Base, and Index Registere
Bita for

Scgment, Registcrs

Blrs
000
001
010
011
100
101
110
111

w.1
A:(/EAj(
cxlEcx
DXlEDX
BX/EBX
SP
BP
SI
DI

trr-0
AL
CL
DL
BI,
AI{
CH
DH
BH

000 Es
001 cs
010 ss
011 DS
100 Fs
101 GS

\\-\ J*

: g/l Jj ),.dt 'q.j,U -r ,5.f Jlijl b ;=-:L .r5 p:: .!-t, riq u;ss ,,- z. i,J ,- u-11

.$.r. oll-.!l stJ.i- 1\\ 1:;1.:.JUl 4LiL c^,^lJ, r, 10 j01 .00y-:Li. rS.r:s.i.1 c"ry y mod

.l:Su. rt>.lt .:Li o rjc,* o,51 feg

..'*l (Lit- u"s:i t !.j1-m J ,)LC .ra;-,l-L.rl.ir ,tSg rulr,.LiL !.r[.i r,6c.., u ci- r/m

t, r-ilr"f (9.; / .:-tt) r.rL-.;7 c.g y ,*l. rf -lJ! d ca1 .t- ,FL! r:*l ir5- iJ: 11, rt.-:tr #.ll !u+?a!

ADD sxAx *o*oii ii iii fri 
.c-rBX rAx c*./.j Jr'

dw mod reg r/m

..t:Su" ' \ai lJ rJJb b,-ttrlm (000) I -t:Sua . ):a j lr rJF ;J3l reg(011) J mod(11) ,;.- d=1

J L* J,ai. rf ;l: c.:tr .ltu. C.- BX(011) t IJAX(000) rp) i/-l;l.i .c.*l r-Kcf-_ ;rb W=1 clj;
Q)p.lJ J.-it,J5l l;f orli' 'l gr.p; eal )v utt-r.,5tyDEBUG )l !i.1.c.*l +laiL,rr.r-l:i.r)[-

..r;5:11; L U 100,101 )pt # 3 r;5:11181 00 03 DB

ept S l-6:i;f.r..rr ,-; y .sjtSu..r.;ll; rJi,iL J beqi 4s-1ri dl- mod cr 1r .mod dbc*
i Jr.:.re

.rLil ,'yL rJl{ rJr:,rr Cll ! .;j: ,r^.r-.rri -rbgl r/m ,g["c*t 00

..:*il c,.:! u* r.rer,re dbl b ..;i, ,rr.r-1ri -r|-il r/m ,5lac.* 01

.(Lil .' 
aU Jr .J-.rs. r3lJl lJ diir .rr.r-.1ri.7b;l r/m gLnctr l0

.A .:l[j 4 I 1L..,f 
t-i 

^SJrtr. o.;b (;t& $*+tr 1:) W cry ;)LC oa;t ! .:t.,.! ,51 r/m 11

.c'*l Ll..t fY li \ t
.tLg .re;.t l, .+l.l JJt W c*r li lrFtl Jr reg c-:.t .- .R'eg r.rb€ :t

orb tlLlj YV-Y J,S*:1s eK,-lrJr;L,r mod ,St"c^,.1 li lrl+-,1 t, (.rli / .UiUl r/m ctr o .R./M cJb.- :t
.S)L.l oe;tl1 ur.l-2;li c,Jl- c,-l oJ,-i



,r'.L.l ftrJgapt! s'lfdl drql J s4tt.-U, ?\.

rlm modr00 mod=01 or 10 mod=11 mod-11
w=0 ws1

000 BX+SI
001 BX+DI
010 BP+gI
011 BP+DI
100 sI
101 DI
110 Direct
111 BX

DS: [BX+SI+disp)
DS: [BX+DI+disp]
SS: [BP+SI+diepl
SS: [BP+DI+disp]
DS: [SI+disp]
DS: IDI+disp]
SS: [BP+disp]
DS: [BX+digpl

AI
ct
DI/
BL
AI{
CH
DI{
Bt{

A)(
cx
DX
BX
SP
BP
SI
DI

\\-\ Jt)

,.#llfr gbf:",r
.J,s,r. g.-AX tt lrBX fi C-\ J5 )p5

ADD AXBX * *ll li fri ili
dw mod reg r/m

(BX) srL.e d..J)w ii\r/m oj)\-mod J S.i *i (AX) lr xJ., gJJlW o;)\- reg d=1

.)jLLr' ,a;-rl)
.,.*.t qJ5d,- Jj, W=1

.,:-l .r[.,i.51 lrLr u:.1: IDOd=1

.r:-l AX .rU JUJ-I ;J;l reg=000

..'*l BX sqj J'jJ,Lr !,r,..J.: r/m=011

MUL BL 1110110 11 100 0ll '. 84 *tyb BL 1r l1 AL dJ+ Jl,l,

l il ilt ill
w mod reg rth

.r-i[6lr-Kd1 &t-;r.1ALJ.rJ-!s,r,.ti .5--u1 137n &:-y-)tlJt4,.JS.f ,-ft-#:lttl
J ra)1./ 

1t-.21 
.rti .51 mod(l) ..i-l ,ilr d1 (W=0) Jp .r1b rlrAx 2: r-lL 6h.153.' Jl 1AX ,'

.rzls ,:,- lail 1r Reg=lfi) ..:-l BL (011) 1.: (r/m=011) c,L!

MOV mern-word,AX , 10100011

il
&v

d_l{ d.,gb-rrr
: .r5..r'. {.lj ;,t,1, .t5,*,.! .- /j MOV

.JE" ,,-l 1: .:1b.1$ ..:-l 6lr..15,ci- t- .f.tr 4 eULt dll J,ijl.: I Lii (AL t-A)0 jfu,tJl ;l JLa:;l cf-.

PW c.* .5r-1.i.,, .i1- Ju-y'...a i;rJ: .1r AL) .rf..f l91r. A)( c^:r \P I rr:-l +.1f c{ ,-. W=1

;.l;U_f J* ti.r.l-, ,4 \lrl f::Ut rtly'1r o:[i:rl .,:-l lliiL c.'^lj. .:* tl .l,Li Y j Y 6Lrca! .(:.p

.rJ,r.rL..l t eU$:jl osl;''l #C t;ig-*rslflS

s,rtf .rtea gbf:".l
: SC .:p,J,;iV c.'^lJ, .i- .1: b N il ;.! f 1y-:



fll ,r.tn (J:!AJJ J++.ts (3l;gJ*.t .3!..r.

MUL nem-byte 11110110 jl jll ljl ^"'*^.n mmmmmmmm

w mod reg r/m

rlf dLiLqLt-.rl ,,.r1"MOD=00.r.1-:.f "if -h.2:AI-esrla.r.ll 100.regd-,Jl r.;jr:y-l ,glrr

.:jL"f f^ll b ,t1;it- c,-1rJ. c*il ,5.r- c+! tr ,,:-l rLiL t f",r-" Ll.rl ,;- r r/m=110 
-9

I JSrr. i)t.! r-l5 r"1ri r51 d.:;L,.r" .re^L! LEA ; ri: .d&{ Jl.t

LEA D)lmem 10001101 00 010 110 mnrmmnmmm mmmmmmmm

,* "lJ. lJ il
-9: j .:*l *.hiL ,"2r1 di fy:.- 1L.;l ,1 .r.., r/nr=110 3 mod=00 e :jL,ra oetu' l1 DX .:Li Reg=g1g

.1|*.+ g.lt,r tl *-*r3r ;-l r:*il 6J'i c4q

sb3:r) icaan
Al-* -&-S- t* !+r- ,>113;-s ^1 ft 'r>-t.tl.Jl -!.lf *{;, t .r!g,: e3.n 6jL ,:n ;,1

I r:-l u-L. ,., 6br-)ti .Jf! ** J r:J[> .:yl.i .rtp L^1 6ly oy)- .tlor"! 6,t:' ,jf ,;^+. t)ra-
4LiL cr,.!J, d"Jri addr

.rtri 4 .. *! c.* ,- rL addr-high

,,rri.K,- r..-7 c$"' '-*L addr-Low

(c-i l2 .w=1 fl c4 A rw=0 ft) F\ lrt^" data

Ji-r\ JJtLr ci- c,*! c.*.'.tL data-high

Jr"rX1 r]ltt 6-:* c* c..11 data-Low

((L-il Jl$,) "/-li:.iq 
disp

..Lit- -i- ! LLrl reg

.c"-l olXi orlji [..i-l 2.r +5.tS.r, tqL:+ t, ,fV llir ,grl.ra- .r*l L; A"YAP ,glrrK.:;l:,
.LSL.LMSW.LLDT .LIDT .LGDT.LEAVE .LAR .ENTER ,CLTS .BOUND .ARPL

.t* L -e80486 :ria ra^;-.rl1g-r .VERW .T** .STR .SMSW,SLDT .SIDT .SGDT u LTR

.JiloJ 'i: o:211 L.i-l 1:; INVLPG J WBINVD .II.IVD . BSWAP

rcJjly=PF.y-.l.p=OF.a.ri., =IFuc^{a=DF.sli:=CF.crg=AF:,:-lrte4yb,r-,.Xr-SLr6hs}t
. io=ZF i 6lal-y ,Slfil= IF .r:.)\-c = SF

e." jl lr: Asc[ 
'*Pu 

: AAA

,g!lr AL.rl+ c-* -rtea .r-j.*"! o-. ft.ris{r, Ci.,t AL .)lj.)r !ASCII ct! lr Lfr ,rJ.t
b CF ; AF .gla-,r1 s t'-lglu. AH a, .u1.9 .i-AAA .!iL \ JIJ.L ,5!l: AF f-,J L- rjL \ ;l iSli 61l.ti.

.6,1 l, ;". \ \ N- crl+ +t tLtA .,1yVt r:+ olljnr .;Frr .J-ars. JUi, I Lt

(.$lor-! ,L-y;ZF .SF JF .OF :11j5,r. -il N -r CF J .tafr,J*
(-t rt".e rl;-1,)AAA.Cj.r Js

00110111 ,J-a;, JS



,r..tt dt-|Jr{+.l5 ,.!*t i,t/j, srslt &U.1.1 ?1Y

F:.6 jl JiJ ASCrI p$u : AAD

./r, \. r) L AH .AAD .t5.,, ,'1I"' trJ jl # l.,1 AX J, (lj'L) .sr5 ,g BCD rlr;. .f,- .Ji.e

,.j BCD ,l r; - L ,53L- AX .,, siJ)Jr rl$i Jl- S"r J! ! fI , Sr* Cl- AL tt lr J-L ,S.r
..:*l o:Ll f=-.fi J*t.i-,S!1 j r:-l ,rl-.al olr5

(.slo-r-:j i-p OF J CF . AD ,11j3.r" jlZF J SF . PF J .tnr',J*
.(lrt"." rl:{)AAD .Ci, J1i

111010101 1000010101 . t aFr Jf

?-ro jl r*r ASCII prb;:AAM
AL , AAM .rrtr, p*L:; l.r o, J }i BCD e) Jt ?-t' 6ty MUL t-iAL 2: o.r-i .rJ3; J-; .J*t

..r5,r" o;3iALJ) ! oJul .:;L;AH.1r b ".' i eV SS.+ f*-A \' r, b

.(r:-l o..ruL; i-p OF J CF . AF) ,11K4 ;lZF J SF . PF gbf-,rr r, .bf"/,
(-tj9L.e rl3.r,) AAM .Cjr Js

| 11010100 10m01010 | .J-du J5

e--g )l &,. ASCII 9$;; : AAS

-Ftiul:c.sc.4 )l4r)lri-;Kl JSu...^brbAL..rASCII ,'"-[j:(SUBJI J,1).].J..,;t 't-..[*
t, .S€.4 lr CF 3 AF.1 S.r .r-FAH -il lr .i- S.r dlr 2 AL TIAAS .r:! 4 CF ll t- ,.r-i! 1 ,l

(:v s! Jt€? 4i*aAAS $-i,l .;".CF j AF ,>1.'-a;'.1 t!'
.r5 - JL I'AL 1l I' .*

I

(rrLr qrJ+)AAS .ClJ5
00111111 ,J.ela JS

,,ll, L,p: ADC

orfl;-f .11:..f* !'4'^f-f a.oJ..J.Ssl/\.-r4Jbrf gl;dld*lSJ+(JiJrJ)C.?r.)ir*.r1."
ADD uL !Jf-r #Jl t1 t, srLr tf .tt J rS.'. Cl- srJ--" ;J-lt ! lJ (' / \ ) CF .r! j;- ADC .r;i,r"

.(rn*i;; !SBB) S.r C*
s.iSu' ;lZF J SF . PF , OF . CF . AF y .bf-,1,

ADC register/memory,register/memory/imnediate .C;.o Jj
::2b Jti ,-..&,lS

loo0l00dwlmodregr/ml r .r$ l.i *LlL /.rl+l

10001010rv | -- <lata -- | daa if w=l I : f;-:Ut L, ,j-r\
| 100000sur lrnorlOl0r/n | 

*- data --- | data if sw=01 | : .liiL / rr$ ! 
"t^-A

.#rlr rl*lg2:ADD
t, ,-f-r\ L- .rr-- c(,- r1rLi, U- 5.4 C- cr$ .f,- ! 'l--\ rlri, L- ..rl-.i .dilL ;l l.r ,-4-l:1: ,,-:l;, .,,[+c



P1r 15"a3.,! 6taJit*i.ti I3IJJ'.LIJ d.srs

.(r,: L-9A.YA2).t*-:[,5]+^151: ! a.-15..'"-[.r,-!r,_.:U. r:lS"f e- *tiL !
.s.1lKu^ ;lZF J SF . DF . OF . CF . AF y .hc-,r,

ADD register/memory,register/memory/immediate .Cjj JS

: >.1l: Jt! ,-.J-& JS

l000O00dwlnodregr/rul : sl+ q JiiL !.rLt
10000010lil1--- <lara -.-ldata if w=l | : Jijbl t, 

"t \
l100000srlmod0or/ml-- data --ldara if sw=01 I : 4liiL t- et{ ! Fa

siLbAND : AI\ID

L .*J53.: -r^ ! *-! j: ,.l ..!3J...o 3: .rr:,re gt+t /t-. eND J-" .i- .l;2Lr 1r gbctt 6lt .,k
.r,or.r" .;*L- F-rl I.1 c* q s:.t lJ JJIL" j: AND 11ir +5.u:^-r (+ L ; A.yAp .1:) 6L..K-5: 3.:r.o

J XOR . OR) .r-: rrl.9- *-a ,:,r, cty.a:,-l ,L .p ,J).ulr+ \ $J^r irJJl tr ctr 4 .,1 r.:, 3: :" dj:t

(.r.+ii 
-ts L TEST

(.r:-lo.ui; -cr.rAF) ;js4 jtrc t sF . PF . OF(O) . cF(O) r.br,r+
AND egister/memory,register/memory/immediate .C;.. -tf

:,r1l,r Jl! o-.J-ab.S
l0010o0dwlnodregr/ml :.)l+ ! diiL !.:Lt
| 0010010^' | --- data --- ldata if w=1 | : f*Ut L, FX
l100000srlmod100r/ml-- data --ldata if sr=01 | : .liiL L .r1",. L . L^,"i)t

(.r'lL r A.fAt) o";i-. g11 
"r!q 

/ )+,t* a.1 c^.1 .r*1t4 : BSR/BSF

;l BSR j oJ5,r" .r,-Q Vt q c,*b;l l, BSF .S.f .rot* \ e* d.rt .r"! ,-t! ! ,r"tr d,. .J[4e

\ .-*.i- Jt.tt,.r-iq +q +5r:-l 6lot:.i.1 j.U (r:r1 fY t- .\t) $JLe if:r..ruS.,,".r:,-Q *lt t:q
.:f u"ra-cZF o1..a;"-lri;: rJ5,-rr ,5--l)ZF l xltrSu")l -ux,l^-e .rL.i ,.J3r1: l1,,ri c.-.""lJ. .!.-e ,:j*i[e

.:2tKu";lZF J.b,r=.,y,
BSFESR register,register/memory.Ci .l5

BSF : 100001111 l10111100lnro<lregr/nf .J-.air J5

BSR : 100001111 | 10111101 lmodregrim l

(.urL .9 A" fAt) c^o, 6sr5,-{ :BT/BTC/BTR/BTS

s tFg c/)J 3 ,'*.1 .*r 6lod2 J.U lrL,r ,y'.1| .S"f ,JSCF .tt lt ,,so yo;- *,., .i-..F
.r .rf.r:-, -&t .tS,-e,rrSCF J, b c.1 BT .:11.: cJ), ..li c'=i;"; *5 c*l 131lri" J.t-: .lrLr ;ar,l:
.$JLe ,./.tl .r, ,li J[a" bsrs u"f- f.: fi c-r BTC : .r-5,r" bo ,-]l.t ;-l L ..ti.gj1 J l,l .luls, ,,,5 fi c,o

3 \ 2 y-:G, C LL.rl r5,r" erL!' 4 tt lJ c..1 BTS ,r:.fcr, f.!; i:l* ,l:.rJ ,o.p tr ! ** BTR .J,S,r, J*S.
..:y .-urlr; ,+ lY

.:i.Ku" JjrcF J .br,JJ'



,t t, dtitg+i.t5 sl+dl Otil, (,.qt r.uI f1f
BT/BTCETRATC register/menory,register/immediate .C;, .l5

::11.: Jt! 9 .$ JS

1000011111101110101mod***r/m I :.r$ L, 
"|.a.i\

l000011ll ll0***0l0lmodregr/ml : .rS ! *L!l- t, Jt-r*
(101=BTS ; 110=BTR r 111=BTC r 100=BT Lri^d 

$r)

Jl-tt &- dlil-i: CALL

or-, jlilt Jlu f l.r5r.. rJi "i.r; CALL 6- rln-l .lr,lr,t lt lr 4+ U- 13r Jti.l .5,.,f
6s.s JtsIP ,51:; CALL ,4 .r:S,J. ,!Ji 1-e.r CALL 4 .r.iLt FAR o.r--! itfil Jls: f I i .u:L NEAR

,J.l-rl.rCS ,jrCN-L.1,- ..ul.r- )lj.\ t i'.'.-;t ,rrrilP J5 c.,...-.(6-t-.19i: ur,J)i) :JUS.,. "'t

,rrri IP Jr J J-A)u,.rll *4 6-l.r IP u* u:ilf7 4 ,S-1., ta$3 ;a J.rUt 4 ; -rot..r.rlt l:+
.rrr,ra gtdl t: ig S-t, u-# RETF li RETN .c-:f;! J) 'r^)s' .;l; l.; 'r'a;'' ': ll

.rrlr: dil6l.t f?/,
CALL register/memory.C! .t5

: :1l: Jli )l& .J-aL JS

: c;3- r, r+,--
:r>:^{ I ftt- -*

: c,.:3 ..n iu i_ v.. l--

| 11101000 | disp-low I disp-high I

| 11111111 | mod010r/m I

111111111lmod0llr/ml

| 1ffi11010 | offset-lou' I offset-high I seg-lor I seg-hig! I : t:;-<- e P

e.5q c^,-! ;L{.;:CBW

lAL 1r (V **) ,:-)b rS.l.rf-* rr)r/ L-.;b ,:-){t 4.l5!t + ! 1l: e-)U 1h;, o,-! .(,- .J*9

(.+i -ts 1., CDO r CWDE . CWD) .S.r ,-#ffi 6Lrc1 1:

.5rlJr! dJ,'l d.b1re.,y,
(r$.e rr-r*) CBW .6;r rs

10011000 .J.e7..LS

(,r+ L: A.fAt) !51r.l5Jl{" *1 gla-153,r ;1,-!t: CDQ

ctl) .->\-c .5 rl*.-.fr+ J-r:.re L -l c4 iY 1l: .:.)\r .;lra' 4 .r' ll c11 YY 2b r:')\r 2hi" t4 '.'[*r
(.{"!t ; L CWDE J CWD . CB\! .r5,r, ,JEDX 1: l2 EAX (Y\

,"*tii"S5'i
10011001 .J-art JS

crl! r*,* 6:f t),o:Cl,€;
(+rn;; !STC) r5,,"; g.- tr'l c^:i.i.ADC.Jl'r.sLr .Sa P lrcF...F



fla ,J/.t'n dtltr+.ti c,lJJ'14.1 d3!.+.

(r-: .ulr; -*-) CF .bg.>, ri
(r,rLr r.r.l{) CLC .C! Jt

11111000 .J-atl JS

* frr, Ot-{ -p: CLD

.tu.a.: rL.;l r:ul1 nr .* jl l.l ,.:jby MOVS .r:;L 6l,u-!1 .rl"Lr Iti ,* L' ,-r5rr. j. ItDF .J*I ' ' v ' J7 
.(+=., rt' tJ STD)

(.r-: rrlr; J/,r) DF .b1rc',t

!:L" ,.r;.r, CLD .e.ir Js

11111100 ,J*ab Js

oi6s frt 6tt! jua: eLl

.(J+*r ,., !STI).$,r. Jt^i,* t-t J]*.Ja.J*E "f.rl- rJL"oi.l ,J56^ jv l, IF.,F
.(.r*: rrlr; Ji,r) IF .bf-,ri
(rrlk r.r3-!)CLI .Ci.J5

11 111 010.J-dj Jj

& ga,3s.rlJ.i: CMC

-p , J.4,-i- I 4 c .F-+' -f- ,]/-l-t\.r*i r,olr; .J -fu CF .* llrL "r5"r' J*i lr CF 'J'.e
.$ rrlr;

G-r-,t d"-F-)CF.Laf,,l
(JrJk tr;.r,) CMC .C:, JS

11110101 .J-e.i, Jj

**,-Lir : CMP

s ,S,g t' #r' ,f f, srl"r r):^Ji crFlt JJt CMP .-r5,r, o--:G, ! o:l: rLi J) sJ-JrJr .rt-i:* ..f.'e

(r'r L.r L.Yl2) .gln^153.: L- .r-15u.:,-L 4t srJ..-c J) Ja .rid .J.-i b Jrp; tl ,Jlf.-9, .i- L- *o fry
.n};L ! l, .-f-\ t- .:,1.^i *-1U. crts"l ! c,Ll .(,- ll 1., ,Fy1 JU.a, [- ,4f,;l- ..rLi u.1Li, i,K,l CMP .Jj*iL

.(+*.,r gl-i.r i--U, dlJ ! CMPS ern:,re gl+'l U;:-te r-U. CMP) .r;l:

."1K,/ ;uzF J sF . PF . OF . CF . AF J .br.y,
CMP register/ memory , register/memory/ immediate .C*..t5

::11: eJU n- u& JS

1001110<lwlmodregr/ml : et+ ! &iL L-.rLt

100r1110\il1--- data --ldata if w=l | : f;-:t;l t-.-f-r\
l100000sx,luro<ll11riml-- data --ldata if w=01 I *lriL t{ .}lj ! 

"l--A



s'.tA dl-Oit{+.|s ,r.t+gt gUj, s'*ti .-U} F11

".la;i 
), ...db : CMDSD/CMPSryCMPSB/CMPS

llr.j .>11;-: at-l jl J+ RFPn 1...!l 4 ir* .r5,r, r--Li, ! .bt- y J*; t ,r,-ba*, .j+r
s :6e "--tL ! .rI^SCMPSW ..r5,r, a--l-i, tt L^--! CMPSB .c-.,.1 CX I 6 J_b Fto tr ,:-i,.1

lsx3l*^eu#-J:c,jp.rsi-rDS:SIlrs/^-e o)slo.ri.-r5,rrr-*-U, lrLr,5l+^J53:(.ql-;A.fAt)CMPSD

.J>ljcl,-c{tir.dlJlJDI JSIJT:f.,.r--U.,-*1.1 tVt jl oLLr.r"iL,L.DF ft.>.rltrl-riES:DI
a---G- "oq a1 r:-1111 .rl*L.o .r.!! 4 DF Jl.+l,sl.f "t-13 T +-K j: -f tg\ 3 J*ly -5r ulsg ,gty

;JJl 4Si.Kb REPNE .$K".1 .r-l-l 4 ! CX .,lF tL. -p ,Slt REPn .rr:"r, .r:"15 lJ DI J SI J Se
6 GUt J, y' J ..t L-.r, l-;l- "r-i l.rn -dl;. :13t u) jl ^S-t<b REPE ..r,L-"r, d"ttt rj l.r- ;ilr. .:'jr
*-li- ar-i s-6,f rlt ts *b ** d..r:t"*lt, ,l .u SI : DI ,.r.rlr"f .--l- -il :-9J ,A.p CX

.Jlf,r.' f.i.U!' 
t, l^f,rl

)jsu. ;tzF J sF . pF . oF . cF . AF J .br,'
[REPnn] CMPSB/CMPSWCMPSD (s.y'-r dr+).C& Js

101001lw .J-e.ii J5

(.ur L r A.fAt) 
'p-r- -e a*_ti" : CMPXCHG

,.u-iL6jl- ft.tse n-1b. (.JilL tr.r!:) lrl..e;Jjtt 1.,1(EAX t-AX "AL) 'luJLr J-Jr.J[.se
$/-, JJJI r-":t+,J.rL- -S 

t,tS,r.,5-- l) ZF J rs)d )lf l) s tt* rfll .1, lJ $JL" ;-3: CMPXCHG

.5.+ y- ItZF 1 t-x:g -'ll srb if J5 si lt

.t1lsu, ;lZF J SF . pF . oF u CF . AF y .bC-,ri
CMPXCHG register/memory,AllAx/EAx .C;, Jj

oF Bo/r L_ OF BVr (r+:;Ll) .J*aL JS

(.r'r L : l*) &-rn -e a*-tn : CMPXCFIQSB

.CMPXCHG8B.uit,g3L-J1..r5,r"+--li" (4ltl-t-.rll) srlr;J3lt IrEDX:EAX,-* ?t .,P
;JJl .CMPXCHGSB .$--)lr r .5jL- fl ,tSr-t ,S--|ZF J ra)L/ )l-,t ;rb #tl t, ! EDX:BAX

.s,+ p IrzF .s taau.lt i EDX:BAX 1: l1 slLr
.t.stjKs;tZF r.bfg.r*

CMPXCHSB register/memory (,-r-: tf JjJ,t-r ,.*.) .6., .ts
OF C7 (,r,r:jl-i) .J-d, Js

.gl*"159r *, a.J5j"-.9: CWD

.-:-j-.i 4J .1...f+.t* -r.4.:,rr L u|'ri)ir ,5ln*15 3: DX:AX .1r ! .21: .:-)\.e ,51+.J5.i- Jlra" .i- .&e
.(+ir:.t -ts lJ CDa J CWDE , CBW) .ri rJj ,:* iY b S.r ,-JM 2: l;AX (\0 r:*) r-)U

.:Jts 6yter.tnr>,J{
(trt".' il3.r,) CWD .C.:.c Js

10011001 .J4Ja JS



?\V sitn 6:Lof3ayl5 C'b$;rrJ d4!'.r.

(.r'r L r A. YAt) oiit- !*{ .5la-If 3: a, a.l5"t-.l.p : CWDD

*:r) e*}r c* *S *L-i-+ ro.rr, L I EAX ,gl+^153.: c(.,- .;: b dl4^lJ d,- ,|ri)\r Jlri" s<,- .J.ee

(.+!r -ts ! CDO r CWD . CBW) .S"'" +Jj ci.t YY l;r; .i- -r S..r ,/ lJ AX (\ 0
.r1ls 6r,^l e".bga.,f,

(rrrb trj.r)CWDB.C! J5

10011000 .J-aJa L{

e+ jl.rrr .rl'u: p};J I DAA

f t .r5r-l .,*<; .,:-l .rr5 g.t ! BCD t't .l: 6ADC t- ADD jl J,1 b AL .;: :j-j, J-rt- .J""
.(, lJ AF t $, e r^- AI- tr tt f Oee .r-lq .i- AF fl ! .r-ili q j Fti r:"-1.; c* ctl .rkt tleJEL-

CF J r5u" C"-AL t lr60H.,[i,DAA,.r*i!ci-CFflt.r":199H )l -{tir',J-- )lri. fl,,-#.Sr-/
?. d, Y i:rJ ,r,rru ;f-t- 6,- J.|-:AL Jf .x-rC t".CF.9AF .r1.y.":,-l ,i y .tSu. 5--1.2

(.r**1i!DAS).,'*.r
(.:-l oru.!;.4F OF) t1lKu. -ilU .t SF . PF . CF u AF r.bf-,r*

(r;;'k tr:*) DAA.Cir Jt
00100111 .J-.aii Jj

e-* elt !pr&r ,q!u: DAS

.7..a-a; llAL -,1: or-3 ! ; ,.1*U ,5.l ,y-* l1 ,.:r:i BCD ta* 3: 6588 L- SUB ct .,1t .r- ...[*L.

.-r.54 4IJCFJ r5.," dALrt !60H )l$,DAS.r-i[ \ i Ft.:-|1 c.* c.*-rlx; )lri^ fl lsu.
; l' DAA) .r:*l o'r-3 *-d ots5 dt st,rt-L J.UAL J|- .$..1'j"/ -;".CF jAF '>2tar-l i' 2ar- ' , L- r e -- e e - 

(+i

.(e--l o.r-L; ..:F 0F) tjjf,,l ;l ZF .t SF . PF u CF . AF r., .bg.l-,.ri

(srLr oj-r,)DAS .6;..t5
00101111 . I *.i,,J5

"atJ.r'! 
,-.(-: DDC

;j- j" jti. tr -l .rolS.f a.LiL .rl..i )t 5f f (.r+ L -l A.YAP t:) ,5lul53r [ .+J5.c--!;t t1 c<,.."[*
(.J*-p IJINC) .$'l ,st'1..:-).a trj4 6* tb ci-.r1j,aa tril.:

.:21.j34 ;lzF J sF . PF . OF . AF' .br,y,
DEC register/memory .Ci r5

: rll: Jti y..$ JS

| 01001reg I
. -13

llllllllwlmod$lr/nl :diil ! e!.i

,:r)te ,.1-l* g;.-ii : DIV

,.JlJr'i l) r:* r./-J,F (L-DIV .Js,r. 
''*iJ.,l.r.:.1r 

* f * 4; l't.:-ir r.ll+ f3-i. 4.,F



s-.r.! dlaJJ{{.ts sJidl Oq$, L'Jri.-Ut F1A

.-r-l rrlr; -F t 4 i,ii.; :l-.-l ? -p ,.f*a.r-4" .*){r .^(- .llr-r n; s t-$,S r.h;2: .r1b .-*
I.'*.f or-.3 f t1p.;lll .;Ja J".'*;u.ru-rgit .r:.(-r:i*..1*bID[V)

Dividend
Size (Operand l)

16-bit AX

32-bit DX:AX

64-bit EDX: EAX

8-bit reglmemory AL

16-bit reglmemory AX

32-bit reglmemory EAX

Di vi sor
(Operand 2) Quotient Renainder Exarple

AH DIV BH

DX DIV CX

EDX DIV ECX

(.rloJ.:i,-iiF ,*r) rs.zlSut.ilT s SF . PF . OF . CF . AFy.bf-,,
DIV register/memoty .Ci .t5

| 1111011w1nod110r/n | .J-ai.r J5

3-J: D.SC

.(J.ESC .r4"f o)4- oi,-j.rlLr ;t.1:t c.47 ! 80 x 87 .r:.iL 6-l-nf-:;t>t c(J,| orli;.| ...[r.c

! ESC rK-, MASM ,6.1 ri; 
^J 

J+5 +ty .>jLr- t {n lr-l c^g ! l.rt"-c J )pt,51 t ,K..lrtr,
.S.r +Ji tt 6:tltt c(Je!".i: dlJ jt+ >ty [,6 to;. rSl..li6tn..r5rr-: jt S+

..:1t"u,5rit 6-l.b1.r,,y,
ESC immediate,register/memory .C"., J.5

l11011urlmod'$r/ml (.:;l: oltil J.:1':r.#r.a;" rJCX gt c^:.r) .J-eit JS

.iij cJb 3rJr.;l-e: flLT
IP J CS ,Slr.rt{ JtSl 

''^ 
.tJJ aii j olL q ,:-l r-ci.1 A- b -fu:l:y *5;L; t.iC + .F

1 tjKu,.ri .St.r -rr L IP .l CS ,K-,:;l:r1 r.rrr -J .ii-l .i- ,?s .Sc o.;l-.il .r* ^LUA u;-t o"tsi \
ri-l HLT )l;)l51^Jt)ltrlJttl..:rtJc-!,g-9.2.11 uIRETl..:-,:,5,c^S;t1:.J5,rel).ll)^inJL;;J)

.'*e )€t
.r1t$ 6J,'l ei^.bg.r,,r*

(rlLl tr;.r,) HLT .C;'r .rf
11110100 .J4b JS

(Vl;l.ri'}c' f."3: IDIV

dlin c* g_ifre* U IDIV .t:Ss" ,r-J 21.u.){r * f 1n 6. rr ! rl.ti.)\r f,.-n .i- .J-e
J CBW) .r-i r-rlr; -F I t' "ii.r 

.r.- F -r f .(;'z = 1 sc"J = 0) .rS.f :;9y c-r){r
illrl .;.b J f=d .ru-.e li,-l Jr .(+S di-)A. i lr DfV ;;1.e , ,l.ri)..e p-L J_* \ ,91" L CWD

.r.:-l or-i f't py
Dividend

Size (Operand 1)

16-bit AX

32-bit DX:tu\
64-bi t EDX: EA,\

Divisor

8-bit reglmenory AL

15-bit reglmemory AX

32-bit reglmenory EAX

2> Quotient Renainder Exanple

AH IDIV BH

DX IDIV CX

EDX IDIV ECX



Flt st tf gltlt!*4.lJ CrtllJrl .3!..r.

.)r|jl.,. jlZF J SF . PF . OF . CF . AF y .b1'^>,,1

IDIV register/memory .C;r .t5

| 111101lw1 nodlllr/n | .J-.ai,c J5

(gzta) ;l.ri.)r r-rri : IMUL

sL c.s r;Jlr5 c* [IMUL .S,t u* tl.rr:,.)ll 4:*-.*..rr ! rl.ri.)b ?J-p.f,- .J"e
EAX J AX . AL )t eJP S tfCli;.1: .r$-.c ;,t .(r-eg =1 I c...i, = 0) -r;Scf .:.11>r, .:-){r c*i
!;luf 6J J.?r..rl*L.c$i.l 1r(Jn*1;lJMUL)..1-i.r..i-4 +?J'a-toll.ul y-l 1c,*l

;-l o.l-) o:.,1.p1 ei ?J-ra

Itlul ti pl i cand
Size (Operand 1)

8-bit AL

16-bit lJ(
32-bit EAx

tlul tipl ier
(Operand 2) Product

8-bit register/memory A,\
16-bit register/memory DX:M
32-bit register/memory EDX:EAX

le
IMUL BL

IMUL BX

IMUL ECX

(..ulo-r-.! &--FZF ; SF u PF . AF) .:1U3,r, r,'l OF J CF / .b(|?
IMUL register/memory (Lrp;br u-o 2:).Ct 't5

11111011w lrnodlolr/m | (VJtj ,!.ll) . , e; - .tt
: )Jlr r.1rJ .)pt ,..,-l Slt. -&-t lti -

IMUL register,immediate (,ri;f .'-.r; A.yAl 1:) a
IMUL register,register/immediate (oi;l .rn ; A. yAp 1s) .

IMUL register,register/memory (r'li jt \ ; A.yAl 1s) .

^.5! ,-ltr 6srf r.;l-e: IN

,:,1-J 1g:r-cJJr^-r rS--'>1.-o-l.l .5rAX+-,+.l.5"1 lrAL.t6rj13olJ1r,51 ;t JU::t .,.[rr
ot51: o1l-! eir;So:li;-,| DX 

-tl Gu-J).+l.: Jt(IN AX,DX.r21a.,)DX.1r .S-#- [-(INAX,port#)

(.+{,U-J. ;; lJ OUT r INS) .$[ YOt )t F.ti
.:1ls,5r!l d.b{.-,r+

IN AL,AX,Portno/DX.5i .l5

I :21: ,-Jti J5 .J-ei. JS

11110110*,1 '. rl,z,,olS1t

l1110O1Orl--- port --l :.:,Li ool5.;,

"!_lrl.rrlj 
c.i-: INC

;-l;il .ul3 d,. b 4liiL L. .rt,! 1r .tgy (.t^r L ; A"YAP 1:) 6lr-151r U. .{.5d,- .ca! .5,- ..fcr
rfINC CX .r1-.,.o1 Jt:, ,Sfil trJ.ut t11;st.,r.1p r.rl+ eN ty 4 .llr+ bi y s373.1h.ir L I .t.lr,rr

(Ji.:*t !DEc) .'_i,t
;itsf jlzF J sF . PF . oF . AF.r'.bf-,y,



rr..A.i drt.rt3r1+.l5 s+dl drql , s4it.-U1l1 ?V.

INC register/memory .A& J.t

: .:11.: .-Jti .9r .J-a.i,o J5

l01000regl : ol.i
|111111lwImod0mrhlI i diiL ! .rLi

(.r*r L I A" YAt rr) 4:^iJ ;sJr;Ie INSINSBINSWINSD

i;l*i 63L DX ; :yi.r, .rr.r-1ri ES,DI L-r: t-a;.."r5,r, c,-iL;: (r-n) .151r ;l l, a;J:1,1- .,f
,>23"..a,.) c*l urliJr ,r[:r :l.r*; 61L CX d *-l REP -u..+ L INSn jl o:L;;.| Ju y*..:*l ol3.;:

j IN) .rrr,r, 
f 

U O .r"-lrl lr Dl ,a* i;lll ,;-b ,a .rl*Lc ,(0/1) DF a, ,-'r.-* .(61+^15 3r L- ,n^l5 ur:rL

.(rnt* -;; lJ OUTS

.)rt$ .5jtd.b1">,r{
IREPI INSB/INSWINSD (srt.l dr+).e& rS

0110110w .J*a,t JS

aiJj: IIIT
.r-Fejl;i0 c.*jl .0 .:;-K- )l AS AinJ rnrri YOP jr ,F- t l, JF-, #'t Jnp t, ,"rt:, .u[+e

,J:-r!GS (y),JlS.,,.i- lTF 3IF3:.1lj5,r" o41.s:bl^f,J (\):.r5,r, ,F *INT.r,ss"Ji::,.
arsq il51., !IP 3:,[f,r, *i-i,,,J..r.rJ LIP (f) err:,rr;lriCS 1r l1 +ioj 6.1si +J)t 4-lt-, :jj1aoz:.,

el-t G*f Y.IP d,- , ;a.\? ci.<- 6lt, &. \ t IP 4 INT r- L J A.fAt 6l-t .5'* t nii j u"1ri o;1

.t'f ejl1 "oi-l uy.l.r;l IRET .tjKr-1.:-.* g-lt J ,+ lY ci-<-
.Se *- bTF rIF.b1r>,/'

INT numberc .Ct .t5

111000110v1--- type --l (if v=0 , typeis 3) . t 
";' 

5

.7t.*CJt-;s +dj: INTO

*iii u"lri .r5cr.l)41|rINT 04H I (r-L:4 OF) L:t ,"1" p t-tr fl .ui.irlr; *ii-l 4 :-.-..-|ar
.(+*n -ii lJ INT) rll: llrj niis ,r.sy J:.h jl 10H c,.,ni.y 1.r

.t j.iS u^ -jt T -r IF J .bf>, J
INTO (srlr r-r3q).gi J5

11001110 .J-ai, JS

^i!-r 
jl c-3;t1 : IRDT/RETD

gglt L15(\):..tr:.r" gFt tt;j JIJJIRET .tt!,-t g^li d;3 cr--J.r -i,- 11 
.2.2.2:.:.l3;t.<,-.Ji.e

-r-13 Y t2 SP (Y ) .ra:.r" llri CS 1r tt *4 ,S)lr a-"5 3 ,r,-$1,-r, .r-l.j Y l1 SP ,t2lK u,IP 1: 3 rc-il:y l.; +:,-i"

J) .rA)ur gh:t c5t! elt lt oins Fly .& Jl-l.r 
"rl 

tlltKu" L.sgan t: tt .-l ,S)! *-J51 4l.1r1,r"

.(+*+:;;L)RET..r;5o.:L^:"'l *!,s.l.r;l ,r11 lY.IP a':--il:r,a;l;(6;l*^5j:)IRETD.rl .t*L3A.lAi



fv\ (J,aJ.,i 6lt l.f g4rtj c'lJrirJ .3J.+.

.:;l: jl r^r J .L.f-, J+

(lrL,o trlt) IRET .Ci. Jj
11001111 .J*ab JS

b;,-'.o tt r-it,: Jcondition
lrl*r n ot) utt-t Lf fl J)Ja )t 3 $,1 .lltr .-)B t.} lt ,)r, u)1 '>111*: sd:+ ir,-l

L-;flcJ-rr,regt+t tt.ru JJ5./C--IPtt,srLrr;-il .:l-L-c.!:[Ctu b-;fl.:1,r,"fi:i
,(c^r! \ YV b - \ YA) r-:t .lr_f +lr diJ A" YAt - A. At ,S!1 .+t-./ a."bl ,g"r* 1-ri.: jl u."jl:Ja .r:Li C*
.2r l; SHORT fi-' r-t, L: Lt 1yyy2y b rYVtA) '.SA -b rr 4:i .rr* &- -Ir^-r + L J A"f t d;tJ

Jcondition Label C- 5.rr:r^; r.-r lr l+i J: tS,g ,r-)Jl) Log-,; eLL-o.{f,0rl-eil .b.55.r..rr d,:l

1 0111 'b;56G,_it g|;disp ,glrc.o *(JL 1: ldistnnnnl-- disp --1 r12,at Lab,gtr.r5l.-a .r-li.r
lr lr Cr.,l.tr.9 lrl^r ;rJ3l 6a-1G, .rl*l-r;l Jr sc.rll1i: .-J ,!tl .r, .-r-:!"f 1000 ei_:i et"Jt,,Sl-r

.t-Jr-l llj o:li:-l :13.,uiu. *_f f"
SOURCE OBJECT FI.AGs

COOE COOE C}IECKED USED AFTER CO,IPARISOT{

lA ldist0111l CF = 0, ZF = 0 Unsigned data, above (higher)
JAE ldist0011l CF = g Unsigned data, above/egual
lB ldist0010l CF - 1 Unsigned data, below (]ower)
IBE ldist0110 I CF = 1 or AF = 1 Unsigned data, be]ow,/eqda]
JE ldist0100l ZF - 1 Signed/unsigned data, equa'l
lG ldistl1lll ZF - 0, 5F = 0F Signed data, greater
JGE ldistll0Ll SF = 0F S'igned data, greater,/equal
lL ldist1100l SF not= 0F S'igned data, 'lower

ILE ldistlLl0l ZF - 1 or 5F not= 0F Signed data, 'lower/equal

JNA ldist0110l CF = 1 or AF - 1 Unsigned data, not above
INAE ldist0010l CF - 1 Unsigned data, not above/equa1
JNB ldist0011l CF = 0 Unsigned data, not below
INBE ldist0111l CF = g, ZF = g Unsigned data, not be'low/equa'l
INE ld'ist0101l ZF = 0 Signed/unsigned, not equa'l
ING ldistlllOl 7F = L or SF not= 0F Signed data, not greater
INGE ldistllo0l SF not- 0F Signed data, not greater/equal
JNL ldistl101l SF = 0F Signed data, not lower
INLE ldistlll-l| ZF = g, SF = 0F S'igned data, not 'lower/equa]

o.:liil :2j, .Jlu, .<, L- f. l) Loc.* q.1 ,* t 6 e F-: .r$-.e L- ..-L, .il .r- .:12 +:-: ,3;r c*J t:
$)URCE OBIECT FUIGS .r-6r-r^ tlSCOOE C(x)E C}IECKED USED TO TEST

JC ldist0010l CF - 1 If CF set (same as JBIINAE)
INC ldist0Ol1l CF - 0 If CF off (same as IAEI1NB)
lNO ldist0001l 0F - 0 If 0F off
JNP ldist1011l PF - 0 If no (odd) parity: odd number of b'its set in low-

order 8 bits
JNS ldist1001l SF = 0 If s'ign is posit'ive
JNZ ldist0101l ZF = O If s'igned,/unsigned data not zero
l0 ldist0000l 0F = 1 If 0F set
JP ldist1010l PF - 1 If even parity: even number of bits set in]ow



,t/.t't 6Loi9a4rt5 crJ+31 Oqi t s*)-i uvy ?vt

]PE
lP0
l5
JZ

ldist1010l PF = L

ldist1011l PF = 0

ldist1000l SF = 1

ldist0100l ZF = L

order 8 bits
Same as JP

Same as JNP

If sign is negative
If signed,/unsigned data is zero

.ul .k CX/DCX *:-* J) (';iJ : JCXZ/JDCXZ

,l-l .$'t Jt, ,-fV u"lti *,' . I ;ir dJl- (&.i [. J A.YAi 2:) ECX ! CX .!-,r- 1r .,.[.or

.,'*.1 .t--f 
"frl 

.(,. r, :-9r* q Jl .ritt !t' .rilf 
"f 

dL ,5? pf .rr .r$--o

.)rtJu ditd.b1',rl
JCXUJECXZ label .6i J5

111100011 l-- disp --l .J-ai. JS

&; *;a: JMP

.f--:; (+\YV b -\YA),bJs,'""'l ;5rJMP .r,2:i .6'l ,-)t ,-b-lr- f.;: or-3 e* g,rti r.)*
r€L .:*il ,.rri ! r, IP .[-JSt- ,51:;JMP .t rJtr Gf--' S *3-.rr).r.r: ! Q"-i &, +32K J-l:)
.sc u-F-v {J? ciK- r,.,rit'. rrcs:IP (JMP FAR PTR label:u:L) )J'.;,^6-'s".r U-f--V

.:11.1 ,5151 d.bf-,r+
JMP register/memory .Ci Js

: r;l: ,*J[i q:,.J-e3' JS

: .br5 c;-fu Jtl, {,.:it--
: .bjS.:*3- J-t.:,q;:--.

: ,bf c,.:-K- Fl, ,,*t-. Jit
: c;3 o1'F*a;*, *v-.t-

| 11101010 | offset-low I offset-high I seg-low I eeg-high t : c;-e ar- p*A-

AfI -;.r b,-,r, 3rl:1lj: LAfIF

,("r1;n -ts b SAHF) rnrrn 1F AII 1: ! f-,J eU r:-! r:* c.ii A .a1.,

..:1ls 6rild.bf-,r+
(srL.. t r.l-r") I,AHF .C;.l JS

10011111 .J*ab JS

c.j-<- crt r .r-rl6t{ : LDS/LDS/LFS/LAS^SS

+:-il: ,-.rir ,,li r, sl; 64 t-Pt 4,rrl",*5.f ..rnr.;lri, ! o:l: y'-c 6--2j: e*il t nti .S*
4 j-U ,JiiL *-! rtq lrl-r r;y3r .JS,;r LL.rl 

tr f .JUl L- ua-V ,€P .rt+ J^ lr'L'e ;J3l 'r-L
.,F r: L q-il ,2"1ti .s ci$ .rti.r: L ci3 .rrJri el& ..r5.r, 1L,l lJ c.iJl- ,r,ri,5- j ':*il
3 A"YA2 J.-y ISS J LGS . LFS .o:lr c;3 c,t+ ,JJl.tfJ! ,r*- LDS JU, gh .rorrn ,l/ J.lJt^e irJJl

,t;-i,t;!++ 't* t

I rr101011 | --- disp -- |

| 1 1 101001 | disp-low I disp-high I

1111111rr Inod100r/nl

| 11111111 | rnodl0lr/m l



?vr s,.3".t d!.|tt*4rl5 Clb3rdr.l .&J.+.

.)JlJu 6Jjl 6a.bf-,f,
LDS/LES/LFS/LGS/LSS register,memory .cf ,S

LDS: | 11000101 lnrodregr/m | .Jue.ii JS

LES: I 11000100lmodregr/nl

LFS: 1fin01111 110110100 lnrodreer/m I

LGS: ; OOOOtttl | 10110101 | modregr/ur I

ISS: 100001111 l10110010lrnodregr/n I

jy,-,"::l6rlj3r!: mn
..rorrn .rll drli 4 tr l.r 4rr (c . il) ,.rri "<. 

..1.r
rrl$ 6r,'l d.bg:.,.1,l,

LEA register,memory .Ct J5

10001101 .JaJa Lt

AVI u"3* oLr,'.r.rl.ritr : LDS/LFSAcs

.rn*.i lr LDS .J,.e

ol5.1r Jii: LOCK

JJJ+ 4 LOCK .r.1lr.rr jtr eV 6l,L^) 2t o>ls .,a:r cf,- J*...,' ;l l2l-afJ;ltr, f-, t* SOXSZ .,1*e

o.:li.;-l ;l b .r-l.r f;;l:a C JK.- 4 .r[L" ..r*k .r5t.l-, ]o jl # ,- *l JS# 45.- *.t .*q 4
.S e -S_h 6.t4 .t3-', J:*s,-;r .f9 o:l.:

.rrt$ 6J,.ld.bge,,r+
LOCK instruction .e! .t5

11110000.tri..Jj

.9 la.lf j s U a-ll.c^1! i,;; 2 19 2l,st 21.1 : IODSI,ODSB/ODSWLODSD

a cijti ,i:-l 6lr*i., .ru-r d,.LODS q f | .r5r-r.,Stl-r!_,lr diiL;l rsrl.r'i." ! l) fuV:.)$ ...p
;r ! (LODSW o.t.t- .ti.*15cl,- (I-ODSB rtf .ti.r,-Lt 4 DS:SI 6bc-,L3 .r,,rri:.,1r REP $.-+
f I *t;-asu. tISEAX J AX . AL .,r +tiL jl ..iii J rr-:-r (r- l. J A.YAt 1r LODSD e.1j,o y) 6luK
! f .Y .\ c:2.j,2:,-l *L 2s ,ttSg e.? SI ! ! (,51+-5;r) Y li (u.l5) Y ,(c.rtr) rlr .rl& .r![ rL, DF

'S''l cY'*

Lo DS B&o DSwLo DS D'l1I'rS . 5*
1010110!il .J42. JS

.sj* 
"t 

tf*5dl.j tt aib: IOOpTIOOPWIOOPD
:l"t;6yL {li CX ,,j.l- U-i;l #.S.f Jr5rr-l ,re;5 njrr:l.r*' y,lt,;3s.i.,_Sl-r-l .,.|lr



,r.tn 6tlJ3atrrl5 sldl gt{J f siit .-U1:1 FVf
,-, LOOP .r.!b.,/.€ CX fl.$K.," -r-ll 4 b CX: 'y''t -*U dL dt{rl 1.: LOOP .,r-! .rrU
* -t, G-r,rf g*+ IP ! r:*il) )Jl) oJl-il fu A- q nf ,ri"r,Ji& (.t'JScr"J .i-) s3L, ,"1:i

.,Slc-l 64JJ:-r t Oy,.a;'-l

Jtf oa;-\ elt .5'* o:lil-l .r:,e. fY c.JL 1r ECX .rl .l ,r.l! \ t c.JL 1.: LOOP .J+ L I A.YA2 dlJ
.-\j5 o:L;' ,I LOOPD ;1 .'* YY Lr ECX J LOOPW jl c.* \ t I CX

.s1ts,5r,'l d.b1ra,,Ji
LOOPnnlabel .e! .t5

1111000101--- aisp --l .J-a.i.o J5

: IOOPD/[0 oPz /L0O?DW InoPzw lInoPDD ILOO?ZD
.c*l *o U-.s:l* d.lU; ti dJ.r JIF

unrr'l o-. 
"53i;o., 

.c.-l LOOP o.l-i-LoOPZ J LooPE .S"r JFl, crrJr ci- dlfl ,lF .Jl4e

crll4-r -&-t \'-y Lr: bs'r5t,Ji:! r^it ,\ZF s ri! *o CX 4S;JJ', .1r (.b;Sr':r, .K,-) srL.'
(.rn+11 

-ts ! LOOPNE/LOOPNZ) tJtt-t .94JJ,L, I ollac t,t1.s,a:'-l ,i. 9 ,Q$u" f:L;
. iorl;' .l .r:s fY cJL .,.: ECX jl -l ..,tr \2 ,:JL 1: CX 1l LOOPZ J LOOPE .r+ L _.r rf .frrt ,glr1

o:Ui-l ECX c+r YY tSl; LOOPZD J LOOPED -1 CX .+r \ 2 6ITl LOOPZW J LOOPEW ;l Flr:,r,
.ris

.rJlJ 6rj'l Gi^.bga,,,l,
LOOPnnlabel .Cr rt

1111000011-- disp --l .J*aia JS

J*ijp U- c--;.g1L- 
^<o:t ; b dl'Jljfu: LOOPNE/,OOPNZ/LOOPNDWIOOPNZW

1, o53i;* ,.:*ILOOP *Li LOOPNZ J LOOPNE .Se J-rjlt.ro'.lt 4 Glfl )lS: .]*
L-j *. * br:'.(.bJSo.:J ,-i-) :-#.r Jiu lrt-,c u,t:i \ *\ t*ZF J r-tl+ *.CX &:y
.(+r Jc !LOOPE/LOOPZ) .t11u. cJr+ t-#r q .:LLl ,>.13"a;'-l f st (.:.*'l {"!r'-&t c,tl1r;-s

o:tii"l 
"-+ 

YY ,:JL 1.r ECX )l s ,*. \t cJL 1: CX;l LOOPNE J LOOPNZ ,J*: L ;,r.f,rf c;lrr

J LOOPNZD 3 CX q3 \ 2 cl:rS or*. ,51.r- LOOPNEW J LOOPNZW tl t. "lr,-e .5'e
.{5 orli:-l ECX c*1 YY cr:rS rr-; ,gty LOOPNED

.srl.r 6r!ld.bfa*
LOOPNE/LOOPNZ label .C;r -t5

11110000001--- aisp *-l .J-1& J5

ai.i,, .:;3- oLy'.grljfr!: fSS
.J.i- l, LDS .. Lev

.orls JLir;l.MoV

,Ji'',. 4jai1- tr .rt{ 4 C L J-!A o:l:3.tlf,r, ,Ji!," 4LiL J .rLi .*..J# ti r.,lii J.l i,ii b l-ro:l: .rfe,r



fva rJEA.5 dLotJ*$-l5 r9b5J-rJ dr!.+-

MOV .x-iL ojt.ul ,--.r J,-L L!Ju/-e ,tSu. -L-y; ! (Y.Y.\ ) !U::t .51-o.!-! .:llri o.,r.l 
1L..1l 

o:l: ..r5,r,

! {..:.K., .rL*t .11 t- .c.;JL .rt{ c ,F)(1 o:l: jl L- .($o:li' ,1 MOVS ;l) .o.LiL c^ort j: ;* slyr;
(.rr*, ;; lr MOVSXMOYZX)..r.rr jb;l J$rl c;fu .rLi

rlt.u 6r}t6l.b1l>,r+
MOV register/memory,register/memory/immediate .C! JS

: Jtil:i' .J4L JS

llo00l0dwlnodregr/ml : .rl-.i ,l / *, ,JiiL [- .rL!

| 1100011w lmod00Or/m l -- data -- | data if w=1 | : o.tiL L- .rS q 
"l-;*

ll011wregl-- data --ldata if w=1 |

| 1010000w I addr-low I addr-high I

| 10100001w I addr-low I addr-high I

| 10001110 | nod0sgrim l (sg=segsg; 
1

| 10001100 | nodOsgr/m | (sg=segrsg; I

: .1L3 e, ,Loi)L
: F:":t.jl C .liiL
: +LiL + f*Ut

| €-Ls-.rLi a, +LiL [- .:Li
: 4liiL L .rl-' r, g.:3 .r|..:

€.ir JUil : MOVSAIOVSB/MOVSryMOVSD

rll CX f J-b s r;j.rr o:Uil REP .r;.-*rt \L* .15.6^ Ji;, +liiL 6Lrc".j f e\t-oo:l: .,,[+r

"W 
lt 6l+-l5-e.r MOVSD J S./ Jrrt lJ o|-JSMOVSW .r5.," JU:! tt L*.r! MOVSB o-JC

DF JI .;-i'*,^"-r.'iDs:Sl Li s.5Lc ;a"-r: 3 ES:DI L-2 sja. #.9r .(-r+ L J A.fAp tr) S"r
r:1.9Y L-.Y u'\ IJSI J DI J JrSe,F; l.rLr Lzi. dJl r:-! n, r-.a jl l; lso:l: u.ll.L.e.$1i ,"-
bCX . RBP.ra15"r, !SI JDI : S.r Jtu:.a q c-L1l ! Lro.:l:.rl*L.c..r*iL.i-DF ft..t-lytn
.sllr ;lri Jb::f u-! U"-ii )l.r- SI .1 DI ..4[-.r, oi^;b tyJ ga CX ,rr, c,,1",1.-c ..r.ol5,r, -,fF -,! ",o ,S!

IREP1 MovsBruovswa4""* ;1I'.rS . 5"i
101001tu.J-ei. Js

(.r*rL -r A.fAt rr) ;;La !*i t- c.rl.g L -r tr JtiJl: MOVSX : I4OVZX

1.: l;.,-)b *MOVSX ."5'*,A,*fY L- \t Jri. xlJ^e \l)'*\t t A e! rJJ* 4.J."
.6.+ t *.\\ 1,oc,,1 MOVZX J,SeJ l".7 e* gbc-*

MovsxadovZXregister/memory,resister/m"."*;##i,f .5'*
MOVSX : 100001111 l10111l1wlmodregr/nl .J-,a.i.. Js

MOYZ){ : I 00001111 | 1011011w I modregr/m l

c..)^e t:-tt q*: MUL

c^:-1 r./-J-l,.a c,* L MUL .x5s- ulj llri)G * :St* 2: ! r:-)\r o.2t e.,tjrAt.<,- .Ji4e

ollr:l ; .t:f,rr ,_r"t EAX l.AX AZ y ll e js..Zt cr$.r .15r. :;frr r:o)lc c.11 4 dj ro)lr ,' .t J13,q



sr.J..i dLrJttfu slidl Ot{i J s-.li!J ..UJ{ fv\
or.13i 

^-i ?1p lrlll .;.t, J. ?t' cJqLt L!-l t: (..r:ttr jt b LMUL) .t-Je -b s: V ''5r2. i lr ;sl

.rll o$
ilul ti pl i cand

Slzc (Operand l)
8-bit AL

16-bit N(
32-bit EAX

ilul ti pf i er
(Op.rand 2)

8-bit register,/memory
15-bit regi ster/memory
32-bit regi ster/memory

Product Exanple

AX MUL BL

DX:AX MUL BX

EDX:EAX MUL ECX

(.slo-r..! ,'--FZF J SF . PF . AF) :;1.i5.r, rjl OF J CF J .tr1:,,t
MUL register/memory .C;,l .t5

| 1l1l011wlnodl0or/n | .J-& J5

Jt.$ &: NECI

l: CVJJ,Le Y J*(,NEG .JSrr. e/f*+- ..t ,-rb )lL-jrr + '::".r- jl l1 ,r1;r.1: J[4. ct- .Jl+t

L 3 A.YAP 1s) 6k^153: U- *-lS.ca! .i- i,.tr LrlrLr .)jL./ t{, ,4 t'1 ri C- J.^Lejl $JLt &-F !
(.J1i* ji bNoT).r-:t d.iiL L-.rl..i .{ 2r (.rn

.t.st.ts/ ;t.zF J sF . PF . OF . CF . AF / .br,J4
NEG registr/memory .C;, .t5

| 111101lw I mod011r/m | .J-air J5

o*; ptarl.rLc: NOP

,JL-f q et ,F.J: NOP .'.*c orUil crLj 6)11l., lJ+b ti Jit S ,-*-f--V ! -ii* 6ty..)*
..t r:,rr ;tdl XCHG AX,AX

.rzls,5rJl Gi^.b1:',rl
(lrLa cr3r)NOP .C:,. J.f

10010000 .J.eir J5

siLLNOT: NOT

(.r- L l A.IAP 1r) ,51+.53: L- ..,-5.e.-!.<,- lrL.' .$rl ,P-* .& lJ.i- ! b0 ,5trr:* .'"1.t

(.++, i IJNEG) .r-l .liiL L- .rlr"' ,51 1.'

.)rt$ 6j,td.b1r',.l{
NOT register/memory .Ci .t5

| 1111011w Ino<lOlOrin | .J-& JJ

fir:. On : On

9: t1 .r^l5.caL..u.rlr J, y' '.rr)s. ;l+t sy'-r 3: ,5Lrc11 Cy t & OR .r[f..c .f,- .J.t
jl ,F- t- st -* f l.o-LJ 11- c-i.t c.i- g 6,j12.t-tj'u..l.l .*r C €* OR *5(J+L ., A.lAl 1:) ll,5l+.5

(.Jt*.r - IXOR J AI.ID) ..r5; dJ.r- c^:.t i:1.9,.a:'-l ,b .p ,t) "rrlr+ ct. Ji;.J.'e dJl c4 ..r-rL \ lgi



?vv ,r"d."n dl5t!*+.Lt (}lJlirJ ..s!s

.(c-lo.r-lj J-FAF) s >.sts,_t jtzF r sF . PF . oF(O) . cF(0) /.t^r,',
OR register/memory,register/memory/immediate .Ci .l5

: c.;l: Jti ,-..& Js

looffil0dwlmodregr/nrl : d-,|,i tt +liiL ti +l--t

1000011oil1--- data --ldata if w =11 : Fr-:til 1.'3 

'f"-\
l100000swlmodffi1r/ml--- data --ldaa if w=l | : +LiL t-.rU tr F\

a.Kt- c"_lq ,Ar?: OUT

f -# 4 t- -rU ,5:-r-e -u.e.t--e 4 16r .y-t't 6Jf .l5;: .AX;t tr a.^5t-AL;l L *-! .(- .J.e
(.+:*-tsLOUTSJIN).r.31 't6? jF:j.ol51ri1l--.!dr;5,.r1i:-l ,r.tK:^nX jl .c.*l DX

OUT port#,AX :.:,Li 0151.:

OUT DX,AX'. r;.:. oKlt

11110011w1-- port --l l.'rli ol3;.:

.:,ls .g;l Ci^ .b1l>";

.c.:J r5

.JaL' JS

11110111w1 : )ib og)t

(.tq L ; 
^. 

Y^t ) o:J't Vsr : OUTS/OIISB/OUTSryOUTSD

oKl.r oll--i j.r; OX .t t-..J.,-l,r^r-1.'iDS:SI L-i g.* .r1l:.r, JLzl .5.: t lt (g:.) nr-:.it ,4 .,f
L_ ,r^l5,r:,_L e.t-;,tu.) 6-roW rl.r-- 6jL +5CX ! .c*l REP JJr+ ! OUTSn jl o;lir.l ,rLr ir-?-' .c.-l

3 IN) ra:,r- .r:"rl5L- ,i-l;l ,o;t ,rlsl ,.i.! y ! SI .rl*Lr DF (0 ) o c- .c.-l tLll (6l.u153.:

(.-r*r; !OUTS

IREP, oursB/ourswo"t ",l]^1'i5.5*
f 0110111w1 .J4i/ JS

&, rtts;l a.SCf,:,ll .ra POP

J.,;,i.6'- y j s.ltgy o.lu.i u-il.r3o:-: ,S-l-, i+ *5fi (r+ L 1A"YA2 1:) ,51l^5;: L- d"ll5.<,. .Jr".c

.:1lr o;t-!l 14 ,SYt.i 6JL i.ls o, SP .c,;3 .r[j [- .,r".9 .o c.,t-.i .+LiL +J, .(,- - rr:,r. .,lS eV
J r+ fY srL.e ci- .J+ L I A.IAP 1.: .raru. d5-Fl .r-l; Y llSP s tSg ,yb oav t'-ala at L ,ii POP

(+i 1; l) PUSH) .*t-"f 
'r--l,rl 

.r-13 f ESP 3 :11: c.J)s ,5la-15-e: Jl$" d,-

,",,#J;*fi5"1
: :11: ,, J[i o- .J-& ,S

101011 regl . -l r

1ffi0sg111lsg=(segnent reg) I : c;-K- .rLj

110001111 lmodO00r/ml : .liiL / c.,L;



s$,n gll'.|trd+.l5 sJ.tdl Ol{j t s{rC.-Ut fvA
(.rq LIA.Y t ;r) r POPAD (&{ 1., jA.YAP 1.r) : POPA

.r;lsrel *b, L!;t) )ll: g*..gboLi i.l
,=+; AX .9 CX . DX . BX . SP . BP . SI . DI.1.:; +:-il:y tt.* ,-r)tt ul5.: '^ .POPA.J..e

. ECX o EDX . EBX . ESP . ESI . EDI 1: ; r:.i|:y tJ t* ,S)tr ,51u5;: G:.A POPAD .J^is. Jlt
f".:fo' i+ PUSHA /PUSHAD .<,. .'iJ,* .r-iC aL;lll 1;r ,S.rf rf-'lr 1l r- SP 2lri, ..r-or.re Jlj EAX

.r;ls 6;ld.lnf-,,1
POPA/POPAD (J.:rb,lrr1) .Ct 5

01100001 .J-a7t JS

&, rttsjlbrq* CF"r,bra : POPF/POPFD

1:) POPFD .q$1./.u1; I !SP J rr)q/ )i ,-'-n oli rr.e a;!l:r, tt t*l ,Si! 4-I5POPF.J,.e

,:,-!jl .r-13fbSPJr.r,rn)F.*fYf,;sl;.,1.:;+:."!l:yttt*,Jiq,51+-lfj:(J*LJA.fAt
.,!l&il.r3 4LL tJ.r.rl.r bp-,.x ir; fusUf 4 !r* .$)./

.;sl-Su^-il , *.rr .bf-,ri
($Jk tr-r.r,)POPF/?OPFD .C.:,l .tf

10011101 .J-.ai, J6

&, r|)-t ra 6sls 1lj :PUSH

+, SP .rt.i ;.lSu^ a;-L, 6,j.1J dl"1 i.rU-l c,47 tt (-r+ t 3 A.YAi 1r) ,51+.J5.9: t 4^15..(,- .J4t

ci- j J-rr,r. JblSJ'lJ f bESP L- .tr.:.r. ,:,rl5.r-l; Y lSP J PUSH .r:5s. olLil r.:.i 6)t 611-; *^15

.cJL eV,u.'.,rc,t+.i-.'*.1 ;,Srgi S,_rJr-*+.Sth,-si! L.,fV srlr;l !a..5(1r)
(..r;*..r jn lr PUSHF r POP) .$t d.!nL !

.rJl! dJ,'ld.bf,r+
PUSH register/memory (l.orfu;lsr, r-r) .6:r Js

PUSH immediate (J* t, J A.YAt)

: szl: Jti u'.J& JS

l01010regl : crl+

lq)0sg110|(sg=s€gnent reg) | : c;^fu .rLi

111111111 Inodlmr/nl : &iL ! c.,Li

.t&, s9121 s.'e lrbgtJ i.l ,3:ll1lj (.uit, I A" fvt) PUSHAD (.q1, -l A. YAt) PUSHA

-,ly ^4 6u 3t..i lDI J SI . BP . SP . BX . DX . CX . AX.Slr.)!i r--rPUSHA.r[*

u ECX u EAX. BDI . ESI . EBP . ESP gto.)l.i I-^PUSHAD .r^rs, o.l.ol5J'lJ \t lSP J Jr)r/
r.r bgr*, i"r- POPA/?OPAP 4 iy*. ..rrtS.r. .r-1.9 YY ! SP .9 rlr,r, -'l.1r *tl ,5.12 t2 EBX J BDX

.aj: 4r;



PVq ,# gltlfga4ll5 €lb5rdJ 4.c!..:.

.)rt$ 6.,j1 ei..bCqy,
(-ulL.a drJ") PUSHA/?USHAD .C;.c Js

01100000 .J4'a JS

&, ,Srsb€, if.!l.rt: PUSHF/PUSHFD

.rrtS.r- "t-13 Y ! SP I PUSHF .tjJSu- o4 ,-s-1., 6.rr irln:-l c.{- lJ fr-l .rLl u[:* .,.[+r

J POPF) .$K.f .r-13 Y l.1 SP I :1lj3r, * gst tr ,,.:1 Yf f-,.r* .lLS (.r+ L I A.IAP t:) PUSHFD

.(r;* -ts ! PUSH

($j",;jf;'m.5*
10011100.ra:r Jj

.,F f-, tq c*b 4, Fe : & *il* * o, ,-i;C: RCL/RCR

! (r+ t 3 A.YAP 1:) 6l+-J5 j: L. .n-JJ,r:"-L .i- ,Sl^.^,.1 .r$--c ..r-o>,r" d:t6 CF 1r ! b,:* .,_f*r

.r, .-t-i! CL * 
{-.11 

1., ,-l--\ c,1b 4 ,:-l ;5- :urJ^r .rut-; ,J - *,1) l. :q q *LiL q .rF 4 t:
.rL,' .rlri" ..r* L 6La,K.: ;l:r, 2: .;f u. 2lgCL .2: -*, F*:l.r*' j ,r-lL \ :uly.r. tii .:l.j .8088/86

a^a;.:/,r,ra,i,0 c.*r1l3CF J5-*g CF:zljc*ctJr5r:*,RCL,JlJ.-r..i! slig.jt'f\ L'

Lab vz,'". . c^:.t :.;l3 CF 4 J sy'clCF :113 0 .'* .RCR 6,l".t:.+r74 e.? !:s q Loc,* F-,
(.Jn*1 jn b ROR J ROL) .$;)lLr..:-1.1 a, f^.* -6, i-o -r ,-r.f

.sj,Su^ Jjt OF J CF J/ .[af>,],
RCL/RCR register/memory,Cllimmediate .C;.c .t5

RCL: l110100cvlnod 010 r/ml(if c=0, shift is 1; .J4ja JS

RCR: l110100crxlmod011r/mlif c=1, shift is in CL)

a:.1,1-;$1,;: RDP

jl ,-|.r d c.-l ,-r,b;-;l JIF Jj..+ .S,. REP .t-*,-l tl-& ,fV rlJd +, 6l+i"i1 cru-.c .<,- .Jae
.,t1.o, .rlf b .r.,1; :l.r-'CX .s: lr-l 1l J+ .(rr-"f ISOUTS j INS , STOS . MOVS ,6,1a*1 c:l1p>
j-J; tF ;'. CX 6 Gt t b otLp;.r^K".r .r-lt 4 b CX : REP .,5lnr:-!2 2.us 6,117l -,lr J, .S|1a

(.r;*.t 
111 ! REPE/REPZ) REPNE/RBPNZ ..r,!,r, +nbl drr 13;-: 6tr-l ! .rjlr.r* L.i-l 2: 3 .:./,r,

.+f L \y el-t.t o1.12;u:.b1r.r',.r*

REP string-instruction .C! J.5

11110010.,r;.J5

ri.;" ) t r.-t 4 ;lrfs : KDpD/RDpzlRDpND/RDpNz

REPNE,REPE ."_i:l-pl. u-V L-; L'S"f jF ooV rjrr rl-rr; r l2 sglc.).; crt l--e c<,-..[er

.r!y-: U-lr5JitXu.4SCMPSJSCAS 6)e*1 ellg-r;l .!-i+fru ^"thl tlF$.,.kREPNZJ
,(bt:,io I e :l* b rlF) REPE/REPZ dh .r+, )lt t) ,lfs sl.r,,; lr:l;t ;f.i CX .1: .t;et4 *': llZF



,t.tn dlrt51irls sJ+dl Oqj J s*i} ..U1,1 ?A.

REPNB/RBPNZ ,gly.q!-.re a-.|:l r-t+ r* CX i (63t- I j- 4A rJ- 4 ZF 64V1t' .:tl^c

?. CX J l*o -p | ,st,;E $1 .:-r i.ZF *K+t.i b .rl*L-e .(c^-4 -r* I a.tl- 4futfu b .'lF)
."-iglr-l ,gldJJs )p5 J.u15,r, .r-13 ts,- lJ CX o$-.e ec..rl ity. L-i *<.,t ; b .:-*C Jf; .c.*;

.++1 L 4-r el-Jt.rl2j;-r.b1r:',r*
REPEEEPZ/REPNE/REPNZ rs,to32 y*t . 6l JS

REPNE/REPNZ : TTTOOTO .J*ai' JS

RBPE/REPZ: 1110011

Jlu jl.*l;! : RET/RETTVRETF

Jlst &.t-ru, tj.-J.,*t .::f g )L.o$ :11.e .li o.1;, [- ci.:} CALL .{ t-t i+ 
^f Jrr, .f,-;r .!f.r

,-i- ttt-.i a:*!lrFAR *J Jls: &t- , s S,J 'rJr.i-r.trRET .(,-.r-iL +*bNEAR *J
,gly.t'-\tlu".ul-9 Y ! SP ; .r:.5.f $& IP C lJ .+ 6)t +^SRET .61rri r:JL 1r .r5,rr !j JJt RET

iu") .5rJ, srLe g .t-lylo.r-l-e f ! SP J Js,r, Ji::, CS ..r IP q lt .* g)! glsRBT r13: r:JL

tr4ri,:;5;t !i,-trS.r.;lo-r..-i j.,-MASM50Ja-;RBTFJRETN.'-.-,-t C.?SPLi(RET4
.q-L: "t5 Laj: l1 .;1r

REr/RBrNiR#i J#ii S . 5"i
:.r;l: JG )|fi .J-ait.Lt

: c;-K- ci-;f-lr
: pop Jlra. t ci.K.-.5,- r[l:

: t"c;3;-
: pop Jlri, t Lci.(- Jc

c*l-r o{ ,-i* U- f,^a ^, 'i*: 
ROL/ROR

.:-! L- r€ 4-1 b "lnL L. crt{ .(- t, (.r'r L J A.YAf) 6l*^153: L..r^15.c''-L.i- ,5t.lc*1 ..}-r
:tl jC.<,- -bE r:,li 1[i,8088/86 t, .-r-:lr CL ,' ucV2l t- .l--\ c4tj .i- *-l ;5.- :urLr .sLra,r.

,Jlr., .r-l-.i slie l\ ;51.r- c,rL' ..rt L 6[^rfu;by t .s],l tl-]CL I -Stt r:;r- y-:lj,; -r-!L

0 .-* .ROR .;: .Jr.;b .l;X .* (:.* r.r l^"* F-, ,t.ir-l J^r,0 "* r.113 c4 .,r.J/r,q .:* . ROL

.(++.r -F lJ RCR J RCL) ..r:;b ,.r::r: r:-1.2 e* C ta,:":.t -&-t olC J*r.i. ''* rtJ/F e* rzl-9

..: -.1 - CF : 'l , '; ciL - -li + r.!r
J I .JJ- -V Jt

.trltS,-/ Jjl oF J cF J, .t 1r:',4
ROL/ROR register/memory,Cllmmediate .Gir Js

ROL: l110100cwlmort000r/nl(if c-0 count=l) .Lri. Jt
ROR : l1f0100cwlmod001r/nl(if c=l count is in cl)

b''f* lsAH oL-;*n djt. !Je;i: SAfIE

.(+ijrt .1j ! LAHF) ..r:5r, o;3! f-,.1 ..>[.] ,:*12 l:* ,SL^c*:r 2r llAII gtt.cai .J.e

| 1r000011 |

| 11000010 | data-low I data-high I

I 11001011 I

| 11001010 | data-lorx I data-high I



?A\ {r"ar,n 6llAJ3a4el5 r3t13:1*.t d3!.+.

Jisu^ ;lzF J sF , PF . CF . AF -/.br,J+
($;,k rr3'.r.) SAHF .e.:,. Js

10011110.tfin5

C*l-r r.t Ct C,L-.J U- :'.t ..1 ,9g $: SAL/SAR

J,-f.t $JLe .rrr,rr r:"-cJ t'; L- ,:-!.1 b.liiL t .rti 4.1.r 6lo.^5;: [ '..5.e,-! ,51 ,gt-t.:x.J.r

,l-pcLr, .r,L ,- ;:.r -Fr-,, t-tl;- J "r.lli .i- lai .,,-lt .rti ,8088/86 t, ..ui! CL + f.ll ! F\ Jhn 15,-

!=.? !:.'- t L L!s* ,,.el- :l.r-- *, sAL ..rJL llja Y\ ;51.r- .rl-.i .rl.r;, .r*t .jto.f-:;b.; .lr .JJ
SAR .-tIi,r"J*e SHL sL't4;, SAL .rorrn.rli c*11 .:* !t- 6tac*$j, 1r 0 ,5Lrc.y 3 J-r.r,rr c.-ir-}

c.s 4J,rvl-:l-t; C b L+tSAR.:.,5,r, -b rlt."rJ 1L.11 
rl+.-){o +5.:-l .tl.-t* cirj d'-

.$slr-/ c*.ll o.r-i o':l: r:.ii dlse* *-r .-r5,r" .'1,' rnq e* 2: (0 L- 1) .:-)\r c-1 J rA)L/ g;l i e*ll
(.r:*l o-t! .4r'r AF) .t.li34 jlZF J SF . PF . OF . CF J .[.9',J*

SAL/SAR register/memory,cllimmediat" .Cf Jt
SAL: 1101@cwlmoill00r/ml(if c=0 count=l) .J.ei. Js
SAR: 110100ctlmodlllr/ml(if c=l count in cl)

,ftftl'id*rit:SBB
>y)u" o>\ix-l6"i- ,r,L- A-y *. o* J-ls- t'-r J[:;f ,5ly ,6lal5 Ji> ,rr-.J:Jr ,Lf IsGi ,rP
SUB :uL s,l^e ;JJl ;f r1 s1l^.c JfJ) Lrt' J r4. ,,.:o t;-)-t d.rt -'t t, CF(0n) c.,L-y- l-r:l SBB

(.+*,J.i trADC) .S,l ,y-*
.:2l.Ku^ iil ZF J SF . PF . OF . CF o AF y .b,>r,,y,

SBB register/memory,register/memory/immediate .6i .t5

: r.;l: Jti r.-.J.'ai" J5

lo00ll0rrwlmorlregr/nl :sqtlnLiL/ oU

1000111oil1--- data --ldata if w=1 | : Ji.:tjl t ,-l--r)\.t

l100000srlmo<1011r/m l-- data --ldata if sr=01 | : oLiL/-,Li L'1 .-f-r\

.j.i-., ..F-L* : scAS/scASg/siASWISCASD

,llel:!IIrLSCASB Cl;t.6,t"r-Q"""1-llri.;:rL-,JlJb^EiL )t'r-f 'ii)'<'-'Jt.e
ES:DI c^n- .{o: tll EAX 1r lt tl$, (r^r L 1l.Y,rf) scASD ,-E!r I AX 1r l.;,lri. SCASW dLr ..r+,

o:l-u.-l REPE/REPNB tr+ 4 \ L.*.r$..e;,1 'r:-o:,rr 1L.;l 
:./ 

"r--q +! 45! 4Lil ,> 6,la;J2

#;r apt- ,5ry REPNE J -iJH, t)-r. dJl.*! c5! REPE ;l .:-6c rll CX 1: cfl1-i :l'r"; n5lf.r'

ft.4tyt.,n bDIJ.r5s".r:t*.-fiC?.;jl l.,r.Li;.r$"-o..r*:[..ir,rDFJl .r$o:li.:-l ,glytsy

! CX tlF -,! f glrr RBPn ..r.16,r" lJ DI J tsu, .r*Q .* I t:*1, ;t t, +LiL .rl.Lr .$t .51 DI

+;l- og.." ,:g )i,2 CX [- "rs Ey 
(REPE) dJl-b ! (REPNE) 6Jt* L;4 ,rr-r .r.t:,r, ,ialS

.rit"-. ls s:u^.r:^15 lJ CX . REP .r-# r* €.V b-,- f t .S,g &- | -i". rr ll1'-,rl +--U, ;ar-i.41-.r'
.c-l ,5"r- .yni g.s:i63L SI 1Dl ,,>.p"n4l ,b 2s o3)



g-t'rt dtot!++.tt sJ.f4l Oqi f srii .-Ut FAt

.t)lisrr" ;lZF JSF . PF . OF . CF . AFy.b1.e.,ri

[REPnn] SCASB/SCASWSCASD ($]t"ltrr+) .Ct J'l
1010111w .Ia.ir Js

(r'lL I A. fAt rs) c",l.i Ls .h !i; : SETnn

. SET(N)E ;[.Li .2y-: f. t-l oJlci- .JSrr- ,aL;. Lr.t.i-.7* --.\ .rG.:,-q 4 .,F
o.t-i 

'ttt 
b-; r5-"Jt . u'*-^ ,-hr r/'l,ix 

'*; 
tt-- 15r2l: :1--e SET(N)L J SET(N)S . SET(N)C

:,:-l ;4 Jti" 4.J:S,r. f+:; p\,t2.y.-'-l -f tt s.i- ! lJ s9l.^-c c-1t.r$"r..t*rL ai.!l: l:*..a

CMP AXBX ; SXry(.r!j;- e4t.i,
s,ErE cL ; Jt1':b" j''al.c1..a;"-l *, s ti- ! lJcL er:sl A:L'ft

.:.;ls ,5ril d .tng>,Ji

SETnn register/memory .C;.o .l5

100001111 l1001cond I mod000r/m l .J4L 5
(Js.r 

-,r..1'" o'rJ u-2r1 t.; * y cond)

c*b + uiL;. cir'' U- * * fhi..';.f.SHR/SHL
srj.-o .rr:,r" '' jl"l c^-b l. .* q b .liL t- .:r$ .{ 2: 6l*-153: L- .4-5,g:! "i- ,51-.''* .,.f.r

cF-t-r. )lri- f t J r-! 4 c.*l ;5-- ,'yl,'8088/86 r, ."r-!lr CL u. gVtt t- j,;l .rU 4 ,'*'l i,S's

,51-r,:i. "i SHR J SHL .-uL !ll.-. f l ,5lr- c.tj ..uL ,5trrKj;l:r, 1: ;$ tt; CL 2: ,qL "r-iL

,.1:Su.:13-r'. o:l:.:* 4 r,:L r:-)b cry L e5.:ul".Ati

tl -p,Sl^c*:l li ! rr": Jb .-tt ri ' " giLrclriJ, J J$)1./ c^qJ .* \ ,fV :l't .; + l.; bg*.r SHL

e* 6lsc,- J rasc/,' ;,.i c,-! \,-fv:|.r,.; + ! bc,,1 SHR .JS,r, J*eSAL ruL ia9sSHL.r5.r,

.t'J.tr-/;. 1l or.i o:1.: r:i--i ,Slrc-x a-r ..tl5,r" J, -p 4 tr tt .rt
(,:-l olL;.4FAF) .rrlj"Sr/;lZF J SF . PF . OF . CF t.b,r^r',,'t'

SHL/SHR register/memory,cllimmediate .C.- .t5
SHL : l11010oorlnotll0Or/ml(if c=0 , count=l) .J r;, 5
SHR : l110100cwlrnod101r/rnl(if c=l , count in cl)

(.q L -r A" fAt) -iel-b. ci.: 1.1 c^io.l : SHRD/SHLD

\2 .:Lj .f-- srLr ;J3l .121, jl, J,rb a-, a.4123;u>..ur,rr cj$ l.rl^.o cl,- C ! c^* iliJ+ .,F
tr) oti .i- lrl^r ;ap.l: .:r.i o.rl.: c,i*i t! d r:*l 6.;lr;." .f,t": +5.:-l +liriL c.1^lJ" [ ,*-l .r:g YY L-

CL s!."-c €y .ly' ,1o.:l: ':^i:*i lrl^r ;Jjt 1: *5r:-l .f-Lnc..: 6;L dr:-l (J3l lrJ.r ijl$l dl^,h

.r:ul r--r*.t 1lrir 6jL *5r:-l .F;A rl$ L

.(r:*l o-r-.1^t.4'"JAF) .';1.54,JIZF J SF . PF . OF . CFt.bf-,y,
SHLD/SHRD register/memory,register,Cllimmediate .Ct Js

| 00001111 | 10100100 | modreer/n | .J-& J5



rAr g/.tn 6Ll3J5a4J5 OIJJ'14.1 .&J.-

.Jn ro,r*,lrt.i- r src
(-tS,g -*-t-,,-b gt CLC) r5.,..<,- lJCF.J,4e

S"r &- tr CF.bf",
(srt.e tl3.l)STC.Ci 5,

11111001 ,J4ia JS

* 1.-,t, 3.rJc.(-: STD

..1--rs pl*;l e,2 a, r:*! rl l, ,";l:t MOVS .u.:L ,Jlc-i, c.,t L.e .:9: .* b S.,r 6,- lJ DF .J..e
I

(..',,,rr DF Jtf *- dll ! CLD)

.S"r 4 bDF.bg>,ri
(srL.o cr;.t )STD .C;4 Js

11111101.J-a.i, J5

r.i!j gr,f- &:Jc(- : STi

IF ;;:f ga .5lj lJ CLI) .r;L JL; 64, tpt ,glral ;l 4lt 
'*.tV,sLn.oit 

b S"r ,4 lr IF .'k
(.J*::.i

.S"r 6 tr IF .trF",
(JrlL.e crj.t )STI.C;.e J.5
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$ J4 r*-l ; .rr5rr tr CX rlF :\ f elt REP .rrtS,r" lr DI 3 rrr,r. gt+t b ce;L o:#! ..-.e q c'*b
.4L.,r, c;t-..rtJ^r

..:rlr 6;l *.l.bC-,1,
[REP] STOSB/STOSWSTOSD (srl.e tr3{).g.:,r 5

1010101w .J*elt JS

d--r)JJ J{rb &-J4t: suB

L- .:1..,=, .1,-.;r r,-.:Li- L- ..r5.r" .'.LJrJ 9$ .*-;t tl .|.ei)\1 t- +.l"!L ..1[,.i c(r 1: .rr-.1:.9r pV .p
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g-dln dlttlid.t5 sJ{dl Ol{i, s4it eru} FAP

.:1lKu. jlZF J SF . PF . OF . CF . AFy.b,:^r.,;'
SUB register/memory , register/memory/immediate .ci. Js

: r.,11: Jt-i +.*1& JS

l00lOlOdwlmo<lregr/n | : el+ l.t *Ie!L / .rti
10010110tr1--- ilata --ldata if w=l | : F:-f tJl jl F\
| 100000on lmo<1101r/m | -- data -- | .lata if sur=01 | : diil- / ot-,,' ;t ;!.a)t

bgol ..f"-rrr: TBST

[- .o*5.c.1! J,-Li Ju]., .g: ,-r .rr:"rej )*i: l) L.a;. Jj]-e t"l rJ.r:.rr ltJl lJ ,Jtj" AND J^" .J.t
,ot SVI ;l .r*j..r-! 

"f.ei)t 
er-l ;rS- srLr ;a,,1: ..r-i! "LiL ! drt{ .i. J) (J'il, J A.flt) ,5luJ51r

..95o:le:.,.1 bf-,.r1 ,r-r-r .3llJNE t-JE;l r:-l ;r.(-

| 100001Or I nodregr/n I

(.r:-l o..rui: *t-FAF) .':lKe jlZF JSF . PF J J SeJir bOF J CF.!r1.>,,,l,

TES'| register/memory , register/memory/immediate .C;r Jj
: )Jl, J{i a- ..& JS

: .r!"i-1 *l;L /.rQ
11010100w1--- data --ldata if w=l | : J3::..!1jl L, 

"[-"i\
l1111011wlmod000r/n l-- data --ldata if w=l : ,.fiL /.rL,' ! 

"t-r\

JUrl cJt- 2t J,4l:r,,grb ;lj : VIIAIT

c/-* cJ-br e AtV.d.l 4 4LK:," t' st+ ,.lli JU:jl cJL..1: lj $r,,rr o;Vt uLat f-:;lsy a, ..-f+r

lr -l rnr o-'t b lral fJ,;lsac(Jb sL.r" fu ,).t -fu:l:y .s,..! clL;^n rK-i;l:J dJcl,- lr .5.1..L-

."r5.11;i ! ,J.,.itr, TEST di[ ;l l-)|c 4 .ri!:,
.:.,11s 6ril6l.b1r',1,l,

(lrt".e tl3.r,) WAIT .C;1 J5l

10011011 .J.d..J5

(.r'r L -r A.fAt) ga -e tljW: XADD

,1..'l 1l.ri.. ;41o.o .:.rLcf osvi taio 2a\ ).tV I S,S C- p" tr tt r"a, J Ci, .5t^J.jLe .al.t
.JS,r" #!. C!. q lJ J.air

.r.11j5,r. jlZF J SF . PF . OF . CF . AF y .bf,,ri
XADD register/memory,register .Ct J.5

100001111 | 1100000blmodregrhrl .J r: r J5

&rsb: XCHQ

XCHG (CX,word c:2j'.a').liiL l rrte'"i- J*t t- (XCHGAH,BL.rl,..ar) .rli lr ,Jc b ta,rl:.J.e

'-l;Su. tCjV



fAA s/-*1, d:l.Atj*{rt5 c,l.,3j*.t r.sJ.i.

.rJl$ 6Jjl ei^.bf-,.*
XCHG register/nemory,register/memory .CJj Js

: :11:,-Jti 3:.J-& J5

l10010regl :rK'rut t.r[",
l1000011wlmodregr/ml : .>U ! *laL /.:tr'

.|,-.tr, XLAT/XIATB
,r;-f.e,-J-'L J-lq 4 .-t:S.f 

"lir+ 
EBCDLC o ASCII u..rlL .:_e[r:. lU .i- ., l2 l,o.-eL.r[rr

;l .rl*L,c ..r+: tlJ ,.5J 
"t-q 

J,-tl ntlJ 61lrA. AL J, J r-ar Jl, c^:.i lY i;lsl ,5ly EBX L BX 1.: 11 oi ,,1,,i
.s)L'*.r+! AL 2, ! ,li 3 -r5"r, ,,,b.:;l J:"rr jl b or! ,-r:.S.f o:tc-l J3.t- c.*il d,- dl..:+ AL Jlra.

(.g-IXLAT J:l- XLATB)

.rJlr 6J,.t d.t^1r.a.,r,
XLAT [AL] (c.-t grl#lAL r.rLr) .Ct J5

11010111 ., rir J5

,916;loR: XoR

;: L un-l5.r:._L .t-t srl".c J) y' .rAiu4 p!-t l.11^r 31 6l-ac* ,gj1 upL:- 6,[e;l OR 4 ..F
crl-S- 3: n ft,'t-: .sf 4 c^l- r" ,Slt .6 tf g-o ti L t c-:rXOR 4tJ.":L (.r"tL t 1"y12),glul5
r-.sl *; .<,- srLr ,*J_ll .* .u--1L .r31,ai o-t. i .rJ- gl..:* f t ,* t-al j- ito $3,L, JJJI cry ..uiL

(.++, ;; b oR .r AND).ri
(c.-lo.r-L; -qJ*'AF) .:.lt3u";tzF J sF . PF . OF(0) . CF(O) y.bc?/,

XOR /memory,register/menory/immediate register .c;, Jj
: :1b ,'J[i ^- ..t-aia 'S

l0OllO0dwlmodregr/rn | : sl+, li .,liiL / ol-.t

l1000000wlnrod110r/rnl-- data --ldata if w=1 | :4LiL /.)lj ! 
"l-"i\

10011010w1--- dara --ldata if w=1 ; : Ji-iLil ! J-i*
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b J.l.r+.r, .li *=;r- -5 Jrl- "r'riu 
5rr.r-a).rlt .s!.r .li 0.'t ,-<,-,; *f [- ,gll- dJrl*

;r"7 Jt j*.rl '.r+r tl,.t J:.r+ 1: ! .j)\;l J 'lrr5 fJf YqY ? )l \ .t^t}V pt tli ,rr'r-^: llri' "$cJl::L
: t Sa ,j^c

a.Jjl ,r-o-t o: 1l.!i,

..riq 4ri;f.7r5:.u 4l
-iY:tl

.ri q .(-+ ;ftts :t-o u'-ri
.iY:tl

.ri ol .i-r} ;SatS :tc ;-j:

y-t*{ .ra:iLi 11.$.,.

8 (e-'b,' ' ')

B

7

,_pl"nr .'a)-tL:
fYqY'

-f.q2. A000

\ qyt

-\VqY

\AY

_\vt

700

BO

8

A7B8



trb@
AscII $bjf bf.rf

00H) rSlJKJSYOI i-rB-1 J-l.r+.t>l 'crb1Ll JrF,Sl.rr.r-E.rl rllsk-l .t5" -i.i*.A5g11 .rr1-
: .:-l 6;a rSlt5 6Lr-rS 6q .qt .S.r,.lt* t+i .l+U rlri, L 6L-r lr (FFI{ b ASCII

.,.:-l o.t.! $-S -b t, c^JLi c* ,tq..l 6!a d,o.rb JtillJ bF,t? .dl,-Li r*i.., ,Jlt J;J.JI"JS 00-lR{

.(,:-l rll.ub-l Jl; ,St- 20H) .6lljsrLi; s itf .rl.r.el ,51.156trJ' 20:7FlH

,St FLLS.I e\t s.rbrt6LnJ.r- ,dt6.ll+,St^Fttl5.r:iLi r-3;ASCII 6L^.r5 80-FFI{

.r.'l5p-1 g/JJi=j1lf

: srl.u .:L .!b Jr..* .r::-r F! .|-fr ef.at4i d.r.:-l 1FTI L-00H.;t !;J.5Lr.rSla.:.11 1:

HEX CHARACTER HEX CHARACTER HEX CHARACIER
00 (Null) 0l Happy face 02 Happy face
03 Heart 04 Diamond 05 Club
06 Spade 07 (Beep) 0g (Backspace)
09 (Tab) 0A (Linefeed) 0B (Verticaltab)
0C (FormFeed) 0D (Return) 0E (Shiftout)
0F (Shift in) l0 (Data line esc) 11 (Dev ctl l)
12 (Dev ctl2) 13 (Dev ctl 3) 14 (Dev ctl4)
15 (Neg acknowledge) 16 (Synch idle) t7 (End rran block)
l8 (Cancel) 19 (End of medium) 1A (Substitute)
lB (Escape) lC (File separator) lD (Group separator)
lE (Record separator) lF (Unit separator)



,r,at i 6LoJf+ft5 sJ'tdl Oqi, sr.qi .-U' ?1.

ASC/ g\lf\jt lee.+. 8-7 Jr"+

00 20
010.21 !

024 22,
03" 23#
04) 24 $
05* 2596
05a 26 &
0727r
08 28 (

09 ' 29 )

OA 2A*
0B 28+
0c 2c,
OD 2D-
OE 2E
oF 2F/
1_0> 300
11< 311
12t 322
13 !! 33 3
L4 f SaA1ss 3s5
l-6- 366
L7g 377
18r 388
19 J 39 9
1A 3A:
1838;
1C- 3e<
lD- 3D=
lEr 3E>
lF 3F?

40@ 50
4l-A 61 a
428 62b
43C 53c
44D 54d
458 55e
46F 66f
47G 679
48H 58h
49 r 59i
4AJ 6Aj
48K 6BK
4CL 5C1
4DM 5Dm
4EN 5EN
4FO 5Fo
50P 70p
s1Q 71q
52R 72r
53S 73 s
54T 74E
55U 75u
56V 76v
57W 77w
58X 78x
59Y 79y
5AZ 7Az
sB[ 78{
sc\ 7c IsDl 7D l5E^ 7E-
5F 7FA

80q AO4 COL
81 u ALi cl-a
826 A26 C2r
83a A3ri c3 l-
84a A4fi C4
8sa Asfr cs+
854 A5'C5F
87q A7" C7 ll88e Aga C8 l!
89e A9- C9fF
8AA AAr CA&
8Bi ABY CB-8ci Acy. cclF
8Di ADi CD:
8EA AE<< CEJL;;A AF; .FI
eoE Bo:: Dox
91a 81fr DIT
s2 E B2* D2 t936 83 ID3''
e46 84-.1 D4 t
es6 Bsl Ds Fe5o 85 ll D5r
e7lj 87 I D7 1{-esit 88r D8+
eeg Beil Der
9AU BAll DAr
eBc BBT DBI
9C€ BCJI DCr
9DY BDIJ DDI
9ER BEJ DE I
9Ff BFr DFr

E0o
E]. B
E2f
E3 7t

E4E
E5o
E6 tt
E7r
880
890
EAO
EB6
ECo
EDd
EE€
EFN
FA:
Fit
F2
F3s
F4(
F5J
F5+
F7-
F80
F9
FA
FB/
FCn
FD2
FET
FF



Sac@

o.lt i grj: g.rtolf

oi tF L-p c*' lii cru5yl.ll o:lei,.l rJ.r:.rr .y+* l1 s2l: ,r,rt-.1"Jii. eS.rl-lS d-t Fl
: syc dq qL +i.':.,11.6.1 y a* 311 )1,-l 61" 6;1-5.:.1b trl5,l

AII J AX sL.rLi 6Lrgb .
MOV J ADD :uL.c5.J.1* .>113:us a

"END J PROC $t ( '!-l r, .t!9:-r)bo$jlit r+ o

SEc r DUP "r::L btsl^e .
6tJa; rt^-l t- ,!*l rrti .L.5y! . .gSo:[pt".l o:l: ..a.:-c 6..* Cltt l.r 

-r--, 
i.r-.11j.1 .rt-15;l & fl

.$Lr-:..j!l.r rr:sloJ..l .+ d"/-l{Jiyoj}r g;lo.t-.i 11j1 c.rlJ5r-:ulirsr drlt J.,-l 4 ..r*:.r.alj; rl*l

otj L9l.6pU

AH,AL,AX, BH, BL, BP, BX, CH, CL, CS, CX, DH, DI, DL, DS, DX, EAX, EBP, EBX,
ECX, EDI, EDX, EIR ES, ESI, FS, GS,IP, SI, SB SS

.#fo* gbJtuJ

AAA, AAD, AAM, AAS, ADC, ADD, AND, ARPL, BOUND, BSR BSR, B,TN, CALL,
CBW CDQ, CLC, CLD, CLI, CLTS, CMC, CMP, CMPSn, CMPXCHG, CMPXCHGSB,
CWDn, DAA, DAS, DEC, DIV, ENTER, ESC, HLT,IDIV, MUL, IN,INC, INSn,INT,
INTO,IRET JA, JAE, JB, JBE, JCXZ, JE,IECXZ,JG, JGE, JL, JLE, JMP, JNA, JNAE,
JNB, JNBE, JNE, JNG, JNGE, JNL, JNLE, JNO, JNP, JNS, JNZ, JO, JP, JPE, JPO, JS, JZ,
LAHR LAR, LDS, LEA, LEAVE, LES, LFS, LCDT, LGS, LIDT, LLDT, LMSW LOCK,
LODSn, LOOP, LOOPE, LOOPNEn, LOOPNZn, LOOPZ, LSL, LSS, LSS, UfR, MOy
MOVSn, MOVSX, MOVZX, MUL, NEG, NOB NOT, OR, OUTn, pOp, pOpA, pOpAD,
POPR POPT.D, PUSH, PUSHAD, PUSHF, PUSHFD, RCL, RCR, REN, REP, REPE,
REPNE, REPNZ, REU, RET, RETF, ROL, ROR, SAHF, SAL, SAR, SBB, SCASN,
SETnn, SGDT, SHL, SHLD, SHR, SHRD, SIDT, SLDT, SMSW STC, STD, STI, STOSn,
STR, SUB, TEST, VERR, VERRW, WATT, XADD, XCHG. XLAT. XOR



,r'a n dt.o.;Jl*fl5 sl+dl Olij, dit r-U.2 fqt
LaoJi.llry U:,g,

ALIGN, .ALPHA, ASSUME, BYTE, .CODE, COMM, COMMENT, .CONST, .CRER
.DAIA,.DAtrA?, DB, DD, DR DOSSEG, DQ, DT, DW DWORD, ELSE, END, ENDIF,
ENDM, ENDP, ENDS, EQU, .ERRnn, EVEN, EXITM, EXTRN, EXTERN, .FARDATA,
.FARDATA?, F'lilORD, GROUP,IF,IFI, IF2, IFB, IFDEF, IFDIF. IFE, IFIDN,IFNB, IFN-
DEF, INCLTJDE, INCLUDELIB, IRP, IRPC, LAB EL, . LALL, .LFCOND, . LIST. LOCAL,
MACRO,.MODEL, NAME, ORG, &OUT, PAGE, PROC, PUBLIC, PURGE, QWORD.
.RADIX, RECORD, REPT, .SALL, SEGMENT, .SEQ, .SFCOND, ,STACK, STRUC,
SI.'BTTL, .T?CONO, TTTLE, TWORD, UNION, WORD, .XALL, .XCRER..XLIST

bFr,
AND, BYTE, COMMENT, CON, DUR EQ, FAR, GE, GT, HIGH, LE, LENGTH, LINE,
LOW UT, MASK MOD, NE, NEAR, NOT, NOTHING, OTtrSET, OR, PTR, SEG, SHL,
SHORT, SHR, SIZE, STACK, TI{IS, TYPE, WHILE, WIDTH, WORD, XOR



eto@

el3.J 6br;Utiil g Jl^a.rl

.;: !.COM r, .EXE .gt-o,..br1 ,trr+ I JnUt LL.rt ,St*t U.rJi .t.trt'.*,J tcl:..f .i yt !*:tJr 4....; i,il
A*l 6.0i;,;jl .J\ii--^e,LI..1:..peS.r-t TASM:dut.tMASM,!*t ,:jLJF.Li,*.:.sttr.l
t-b.*;,1 6Lr+l[..rn:,r"gt+l oL-e,5,qlJ.S+J JJ[-l ES,-lo:L;:.,.1 MLtlLri;l r:iL.9rf,,-L

*-b -,:-" by-!: f-r dr-l tE 6,11 ut::Su. o:1;:.,1 [*1,-[ 3 l-auby L r..- iJlp L.D : .j,-!: jl ,J1l.rrl
.+t- .r.Fh r, C:gubdirectory t C: : -uL

.r:-l or.i"i orrji Lr-l 1., {*pi o-o +5 slb ;L-[,r, .Jklitt 4e)e -il$., {*l 6Laa-*.;

eul4 Or-SJr"rl
.c,*l..ry;glri,;bqryel c.JL MASMo-,fl .rJo.'t;i.l Jr*t 1l.;-t,glJJtrt-,Ji+lj./lj

.rt i .bi..(_ tr OsJJ**l
:.:-l ge3 rl:f .!*l gt-rr Jt ..1l tt ci-;l orGil ,rlS"JU

MASN.I/TASM [optionl source [,Objectl I Listingl [, crossrefl

..r-i rrlr; o:b gjy i.r- Options a
:113 ! r.ri c^.-r, djl1 .r-l-lQ S.r ii.ASM \ A;t J.*t .r;L,r. oa;.r tr g., Lbra soorce .

D:\subdirectory \filename L D: ;u;L $r1t; lt -,* .$
.r*tti 

C'." ,[,Li t .rjLi:. L- qL.L sliC.J"-[ lt .r r* .c.*t o.r-i {Jy.Obj JiU ci- gL Object .
.f,-ti t .r;ti:, ! *il5 slie rlr$ lU.l .Fg .€*,1 Lai- s g .r56.9L ric.-l .IST J,U pb Listing a

.r-:! ci.
MASM dlJ .cRF r*;; ..' ,,1 .!ta" thrl o-.J .sl+J.l* 6;L *Sr:-t ,5t..r*: .r!;r ;[,G gb crossref o

.$! Cj- ;[,U L .r.eLi:. L. CLi sl j,-t.J,-U t[ .r r - .,- *.lTASM 6t , .XRF 3

MASM D:name.ASM, D:name.OBJ , D:name.IST,D:name.CRF : r:-l o.:r5,rr.o l, lrlti s d J[,
: .r5,r. o.:1-i;,1 fl: 4 Lt n-r ..!,[i:. LLrl , gJ.--J ,rai. ,5laL1li ,Sll ,-et & )l tJ.t;J,t,)t"i

MASM D:filename, D: , D: , D:

l2 L|.5c.-).r ;r).r5.,"; c.*l.,;,: tl ,SJ-J J:tr lbl ,l:Sut c -.lr;r, l, .Jrb 1L.,f ;[U d&{ JU"

I{ASM D;filename. D:,, D: :(.q:5 c.*il:rt1



et.n gruJg;rtS crli4l Oqi J s4ii qlir'1 fqf
0>{.ol! ,rrtJ#,|

rJ-i-r:.-rr e\;Ju':-)h.(0. aJb)MASMJTASMLl ."rJ:111 dtt-Lt-rt*l lu t4li,-tbt4.l

uitAd)\rl jl ,,:*J MASM e{L .1: errr,rr ot-! ! l-r..'L;l *i cl3{ clL;i b el-rt,-t5+ti TASM

[AsM]: Cf .J,.U f[ I rr'r,rr tlL:; /'r*n't,r' -! ^t
ISOURCEOBJI: rai, J..U lL
INUL.Lsrl:

[NULCRFI:

,*:.. C,J
L_'

.!U:,1L.1t
i*y ,l-e4 tr gr, .F-U f 

l, .l (+C,f .rli:-t ;i ';* f 
t) -rt-."r-S,r. ;a3.,' ! gt" .1,.U f 

I 6i. ]A /; o

.r;5:113 ASM

-'|-j-j 
l) bi +li,/,- Jt ofu.Ji.r, olL:. lJ 

Jp-U lU 6)rrl .:jL.rr W \ Lai. J,ti lb J".i. ;pU 1t; o

. !-o r ttii b <Entetr> r-i- I D: r;5.:111 D: tg-l1s gi3.t J-rt J,U ci- ,.:.iL-2-r dlf ..t+:

,JlJ r+lf"# l.,1 i,ri l-*! 6 tfe,b 2rl.l)t"l n- fl .:;Lg !1. b.-rti J*l ,:-J fl, Ci- ,>! o

..ltr:.lS ! <Bnter> d-f- I D: rg5r1l; D: y-!r r3.l.r .rJ ci- ,:i!1:

dlJ r.llJ-.,;lr,lil*"! 6 t-f ,-t -b1r rJ)\.cl o- flo;Lg t{,lr 
"!Ut 1L.1tc*! { Jlh- gl>.tl o

.c-l .XRF

!.y-*"f \ ,-f t &<Enter> drr.l.! ! ,r.-i d>\rl u, 6lJ

Jr*l!tb,-rli:,|
'. *-l s,).:1ly ;[.Li TASM I MASM ,Jl] -'l*-l 6l-o..,L;l

.!oll ti.lr- *'Jl q g.:- ,JtAci.K- bt-F +-r lA
.LST J,-U.,, jrb LL.tl J:.t ci- rlq--l lC

\ Jt* 6,-TASM /D symbol .tt .5'/ rl-711 lslJ.; ,JlJ c-*J .J,-U Lr" J) y' J):MASM 2.: lD

'$e j-r

.rl.;y-.: 6ly FORTRAN ti C . BASIC ti $Jii .i. J tJ-*C lJ 80X87 fJllty "(J .rlzy-r lB

.rS,r,. .tJ1j .11tl-3 r*.
.r;5r113 1.,-rL;|fi.r.r;!.fr;U tl-e{ llAL.r-r.:.r."i-LJ Itt4:i1 6y;;' yi trJ*l6Lr.-,bcl tH

.r*'/ f"F Vt*sty.lgtrrJr.- 4;,rtt Jat(.LST) J:* *J J,-ti,Ji rt+il lL

."r5.r, :l*-l (.ISD ,.til.. .-i c*J .1,-U .i- .TASM ,5ly lI'A
..rtr,rr l.r rl. q,SlrLL..,,l J- 6lJ r[l-t tl:|.r,.; # trt5'l'TASM 6,\ M#

.rjL"f 6"G a1r- olL q,+J ! blb L^ ML
..rl,.r.Jr.rt St.isr.1L blb i"". /IvfV

.ljL.f d.t* .iJJ- cJt- C ls 
'AtV J,-/.,.e,5tr1L MX

.IST J"U tr J.r- J;.rt ,1+:l tt e.$.h iN

,a+r- u)l) f-:il:n.<J;t*;-i,JjL elt A
.LJ-lcJL tr 6- 6;bc.K- rr$L .,i[ A



fca r5i{ 13:Lo9'l5cil , .!41

.(".1; .t'r5) .r:.-l o.r.-l ol-.r Uai .<,- ti, f I bt)S j^J 614:;1 2: laL,zJ.iJ o'i.-l-j lf
.(c-,-r"r'irt).ra).,, d!L"i l1 o.r-: r,i.1bri,SI.JJ*", J Llb rl,u; .,.1:-,15"[r*l ,514:;1 1.r N

"r-**) f<- 6ls1[":.r J l"Ut ,5-L; =1 .1.o1!t .,!-LJ -L;i = 0 : o.Jia) Jlr.:.s 6b.q C! F*'* Ailn

.yl'>1.&,61-o1l-r.:s J f.3, dl-AJlr5 J lrUt 
"riL; = 2,(&t

.LAU;,J|,'. olo rsss Ci..5l-llt d-!LJ lZ
.TurboDebugger I Codeview ,gb*"[r1 6ly. t"ab],U.1: .Ja; i.rL*: q Ci! jt"yll d"-L JJ*.:. ED
{l-.r.dy-r'l cJl-.;: JU, ,J!.,r.;5.:-11-2r -Fl.l"f ,JL,r Jat.:JL 1r f, J d>\rl ,, f^ b l-o-rb;l ct-l

.-r{rllj ,lyel !t c9,_lq f l, :kl j [- ..r;5:213 l2 o:lir-l ,.r.r .J,-E ll .rt" 3 {,5.1113 L MASM/AA/

J"ti lU t.AsMl : /AIy' filenanre L_ filename /A/V <Enter'> J)t \
616u1 2r lJ t^d€iJ-j; j .rl5 r;rr lrJl .i;f 9"1,, q lJ t^ci^<- 6 n-_6C A*l q /A/V ,5tr..,b;t

..r*,*r F-, 6buL;l dly ! .tbrr; Ir--t ,5L.a! .ra) d:-Li cl:rS.[*l

6.x \:iLJJi-t" ir*i
: c.*l ;.-4 6.0 ii*;;l .:iL3riL j'.-l o\'f L;

ML [Optionl filenames [Options] Filenamesl . . . [/Link optionsl

+L?br.rl ci-,ry-L;.<!..rr[*l sllr.lJt U.i-.rrl.ruLr,.:lro'.rr.tSrrr,r"l.;clt*t ;-t L":C/.*t
..Lo:,r, ,,!-tJ f2 ,ti 6t".:t-rl ,9 clLy -L- J.ls.y.l *5u-l ML-?

kJ2j,rpl-bl 6lbaa*t
;!..r11.r !.r1-.gt"r.:b;l glrSg -5+SF-l ol.l L;4,,r1., rf,-U "r-r+ 

6:.1l.r ! dtil J,-l -J'*-l_y.ti
: J5.:.11; rS.rl+ tD.;: g; ,gto+.Ur, L^ .1rt'.1*l ,Sty +-L; o:l;;,1 (? , *) a-F-h jlr )l -t*lr"f
: r.J:;13 .J+ J PROGI.ASM J PROG2.ASM 

f 
l, t Oi ,gb+"[y u-r cl:rS ,Fl CI1.TASM 

*.

o3\ ,:-1r .i- L-j ,Jr< -p *S r[ti .glapb ;l (rg,la-c7* t-) .*-lJ+tys" u:q^a TASM PROG?

s[^-l /A yL;l t. ! PROGC 3 /C :L;l t b PROGA J PROGB il bUS r;5:.;13 rr*l o.r--i lrt (+)

TASM /c PRocA PRocB + /A PRocc .J56.
.:Jt- '-qk +l-n ,rr ,.r*l.1t5,.1:+ ,JI^JS.J! o.liar rlr5 6k q TASM ,ri.r" :--Ail ,='Lil c,. .l9tr:

c.Jtl-.:JL 1: TASM 32 J TASMX ,-&-, )*.1i;;.e:.d.2.y.r21.: ,StY-,.'|. ,SVl 6t *-.-; Si,u-t

.:11:;j oI-!

J:l.r+
.:;1.: J_9* J-l-r+ 4 :Vlf I t^c.r^<- Jl.ra +Je-l /*+l I,ST c.*-J cl,_ ra.; 1:

Narne Length Align Conbine Class 1 s1lt ,,-l rLL Fr- 4 J.l-r+ ;l .tocaf .g tlC".:.(. ,19.f-
.rrr.e a-ifl {+rl 'i1f .#i t \l-o,jf j t"c-Lfu * fL ,{ bi- o

.rr:r, nill 11 c,:3- r^ ,r^)iU t;lsl,rJtL 6;;.. a

.r.r:,rr dllLPARA I WORD . BYTE .uU ,Sr-S)lt galign op .
dt PUBLIC orji JSU,glyNONE.--t,fl;STACK.u:L.or..i -cJ* #i ?,:combine J; .



sr.A.i dlAJ$i.g sf.isl Ot{i t s*-tt..V)a fq1
.-u:.r, aillAT {tt elt,ror-iLJ 9..l:l 4 L-.,r-11-, ;llL'

.S.r *J.o.r-i SSGMENT iL? 1.r +f ! c;(- d-y5lL Class ist* a

Name Type Value Attribute i :11.: crl.;:-c 
"f-l 

qL'l. Gl-:'v J.l* J-lq .1 .Jf:-.*, J.l.tt
.c-.!1.: -ul3; l.r !il| .i.lf *'Jl q or..i -i,--1* t'lb'^a TEname ts:;- S

I rrs,re asl2l \ $ llil tYPe rrJ:- o

rJr ..--,J ! 4rr ."*,r: : LFAR ti LNEAR

13: ! cl,-:; Jl.r.r 6- : FPROG t NPROG

osls .-.ds.t- : TBYTE . QWORD . FTVORD . DWORD . WORD , BYTE

K, J ** .9lp 6.115 +ob ci-- : ALIASr ' -J' 
Jo;"ci-:NUMBER

Jjii $/^e dlr Jrl-,51 : OPCODE

P 6lt Jrl- cK'': TEXT

-'- 
1[? il :ffi ;'i:'*n:3:;'#z:; :

JrtEb At4'Jlrhte
l,l ,JlS.,,.tJy tor.* I bJ.t*.u[r1 g;b9*,-l .11 .l.tb d:r' .-l ,J,- 'XRF [- 'CRE.l'.U ,l
or"i 9,-..,, 

"!U:" 1L.rl .},-ti .i- t c^*J jo+ .^r- TCREF jl .uJt-t 6ly .1 CREF;l rJL1r5-L ,Jh J'-!

.r;5:.213,i)\'l! t dt j b t !TCREF t- CREF 4lid.-r;5orlc.-l

.rt j .L.i'..(-;lorti:-''l
:r:-l ;i dt"i -L: .{ 1l orh-l ,JlJ JS+U

CREF/TCREF dxeffile . d:reffile

,l-l-tV,"-#'s -h .ttl.t nu j at!r,.:jL"f oa*,.|J -r!*l l-;; o.r-: ,J, 
"h[i.:, frt ;f,-tiXreffile a

."r,rl.u r'li tl:rS:21.1 .1 djl+

.r-lL p; ab[ .r:til:. [- qL:-,:-l ;5- J"-U lb J F- .r:*lo.t-,.i etf .Rgp 
,-F-U .i- qry6lyRetrile a.U \

: r-J-iLr.D: y-!r.5-l.,lASMPROG.REF ll; l.,.hEt 
1l-..1t .!,-U 4 ,1; JU,

CREF/TCREF D:ASMPROG, D:

,:)|'ll;l orl.ir'l

6t-r,:bcl )l *)i J.,l.i,-$+tiTCREF 'r;5r11;; Jl'j L; tl;.r,TCREF t-CREF {lr"r
I Jr:,rr ,iLj lJ Utl>\.el .f-l CREF 4<JL 1: rJ5,rr r.;lj l1 ,-ti

Cross-reference [.CRFI:

Listing [filename.REF]:

,|,-ti p[ 3 r;5r113 -r*lr,-f tt *. W a)\-el ;r3: 61.11 .-q5:1li L.CRF i-.1,, tl;{ ,l,-ti 1L ,))bl #:l ,Strr

.r.--j..r IJ.REF ft, ti 
"!.:U'l. 

Lt-Jl J,-U ,5i CREF ,ts,-l *.- .;811 O1 .ry-*c/ \ 'i-i ,-r4,



fqv dial qtt-rir'E5fl J Jl+41

eU.rr 4 0l.rf.-*ol
Ll ,"ruyd,r" c(41 c.*l;-1: ,Sh b ,Jl,y It FJ ;r g .r:-ITLINK -uJJJ, J LINK c'iLJF-t ts!

..,:-l o: *i ^rl 
j ; .1)\et LINK

Jl

,jt jJi;.i-!6:J.f*J
: .:-l ;ei cl:rf ,5'! e.rt .rLl -h; jl o-r[,1:- l ,JlJ ,,.ts+lj

LINK/ILINK [optionl objfile,exefile[, naplitel[, Library file]

.J..! orb Ci-j )\^l OPtion a

q.rl* 
"r, 

Sg,-rS OBJ b Ji i-i FJ .riL.r oa;-:,,lJ-rl.*l "L-; o.t-:.rJr: r^a' r!,-U 
Objnle o

.qf :111 \ r. &- .li.l,)+?^l ..L+ ,il t-r:rS.:11.1

.J.,11.i Ci. lr .r-lU. ! qL- Jl.r"/ J,-U lL J r.- .c--l ot-i f^l,r .EXp 
"1,-U "i- 

.lr-5!.1 6ly Exefile a

,.n i.ltst J c..^lJi i"l*'.rl .l d." 
"1,-U 

,,-l eSc.*l .r": fnl/.MAP i-r; L, .-loU + rJ./ ,Sh Mapfile o

rl:r5 :113 .r:-l a.:.i, c-i3 i,f rt o..ii;* ;.r.o 
tU- gt 4 .+L-"f FJ 45'' ."'l ../-b r^ J 8-

ir--lJtj.-.r (J-.-J-i .l---r 63.1,.i ^Sl:i,gl+t)ro, 1r-lo a^La Gs.t l,\ ' r;r a5i n-ig ,fl *, CON

..r;*i 
^LrUA ! btLt +tic

: J.js .'; i", .r..,,,,,*i .};Si:::' fr 
'j::t':.-i"r;

LINI(TLINK D:PROGA+D:PROGB+D:PROOC

a).cl ;l !.rU:-l U 6sJ,-(al
TLINK .JJ-arLr^ 3- ! iJti:" r5h LINK J TLINK o- Jl ..tJrrl; crLri .L; ,l:* ! FJ f 

b #lr.r
.rArs, di-L"i ! l-.|yel jl ,-# LINK +l!l-.;: r:jL,rr f^lylt :L.rt f ei JtlLl ,Sh -15+ti

:.r*or C-! qt efLINK c;bcr){.cl

[.OBJ]: .t-r.i.",5l-oJgL

[E)GSM1.E)<EI: ,.t-lr-l .li[
[NULMAPI: **J.F-U

[.LIBI: Lrcl;t;S

L,& .OBJ r;5 .iJ- 12 eu! f t ,uy-u1 cr:rS.f*! 6,111.1 , r;, (,St")J.rL 
7E : ,t & rSbtJ-*L o

.'rt J-6lr; otf
.r-1.:.;l: l) L4i. J3at J,U { elt'et dr{ dl5.l J bhJ J t-*tl lrl4tcrt$ l:: alal *O 

.
,q,5:.;lj lt.rr.- 1r*,

.c.-l (.:r:; 'ojo61,"ii;,_.:--NUL.MAP,;,r .n*q ft'c-t.SeD".:i,-l ti 6lr.:c*tlrftA o

.ra) ,,,1,-L.; o^io 6j2 Jl) a:i; l, t--F.f r(J o, 0.5c.-l l-y..,U.Jl e(,- .CON --!
..r-!"f ,Fi/-l J- t,eVr.5,'*.1 cl;15Vl*,;l ,Sh:lail4lS o

r.EXE ,Jt"Jl, 6 n--Fc fl *. y-; Jl.r.+,,1& ! <Enter> ,-rt ,;4"ry-* *eu ./i,ry."l u, ,Sl:t

..q.5:l11l b.CON



sraA.n dlAtl*n tS sradl Oqj J .'di3j clBt FlA
[.OBJI: D:ASM ROc <Enter> r ;' 6laJ.9-L
[ASMPROG.EJGI: D: <Enter> .rL-l .li[
INULMAPI :CON <Bnter> ,.*.,J,-1,-U

[.LIBI: <Enter> lsC[;15

h; Jt(:,| .5toc.,Lia;l
o:rS;|1*-l 6la l2 ,l,n-l )l IZI el;il o-q:S o.rhil TurboDebugger U Code View 1l J,)1, t4i4 f I

TLINK fr' .rL;t li ,JLri It L: dyrl ,JL.1: ,*iL_lr(,L LINK /CO -L;t ,rt:.f c*.J gt; .-q,*r ,14
: .t-:r tt.{ l.l tt.t,

UNK/CO filename . . . LTUNKfy' filename. . .

.aou .gl.or..Ura 4 ss -i.r.ai,,,gbr!l.i .fr-.r.;

I kl I +5 C- .gl.rc.l: .r, ,g,lr, aS ,t.2ls b .COM , 
, Jl! t ., .o;. LbJ .l,- f*-.- 

"1,-+- 
,JlS"l -uJJ, TLINK

: .r15orl.e-l ff .-,b;l jl ..'*l o"r,-:J,r-ol.;i .r:*l or-i .r5.COM ,JL9_J-;F ;u
TLINK iT ogfile,confile,CQN

n:rn2BTN 6lAr-.rUr$l
.rl.r.!r; .COM JrL a,lzMASM t-;..r-l -r!j.EXE,Sl*JrtL c.JLJtsILEXE2BIN LbJ

:.r;5r1|-e \ J) JUt.r:-l l*s. ir,rl o-r-i 5.COM 6l+..rj,jl+ ,* -, kl;: d.r,.Lr+.by ,5ly
EXE2BIN D:filenarne, D:filemame.COM

a.5.e-l .COM J"U ;t; p-rr -u;tr"r .-eLi .r1l; l*-j ci- cl;* .trl.l,,cf *5r:-l .EXE J,-li ;b lrt^.c ;J.9f
.J+t.ij- ! EXE ; OBJ .5taL-[ .-l5J-L ,)L*!l COM i*r, ua;tS.ll Ll r.r,;b b gU ,,,.; dlK,l l^:



se@
DEBUG 1"U;

wl$t1fiiilslfr#i!*fiillll:llt:lt:|lt:lllf:l.rttl'* ll::t*

,r-.t-t rSl-tJ ,uj*-l 6t-ou[y 9l:; Jl5-il *, .tqf 6tsc.Ur, .-Ul F j d,llDOS DEBUG LUJ,

I :21: r.1,--e DEBUG 1Gi 6lr1.y.j .tJLy 3r ;l ,ri- tl:r5.:11.e rlt(,| .r31,r. .rt{ .!ib t- J"-U Lf,- .rL;:*
.r;5r11; J.-U isrt tlj.r, l1 DEBUG i.LiL ,-/)Jl- 

"l 
U.l :t*-l 6111 (\

rll; .f,-Li
DEBUG D:PROGC.COM : J:".{5

.J.r.l,rr ui-Li cl)\tl ,ll:- 1 tj (-) .->ig c(,. DEBUG J rard tl-} ,bV;: l2 DEBUG c.bt rl-rf.rL

""rri 
I SS J ES .DS .CS .5La.rl-i .tt:f o:;L-i a-.Ly c ,..K- alr..c L c.*L^i LN-ra 611,.5,5l.JiiL a.-'1.;

.'F,-t;l;IPSP + 100H ;l L"i 6115ieb: -uri.r 
"r'rir.,l(100H) 

PSP

J:jt rl-il 6,- .LE ! . DS:120 .lu;L c^-l y-*cllSrl (Lil J c.i-<- --,!, lr nliiL ,,.;ri.t- .1 
1L.Jl

.,:*l c.*il 77lH j c,;* (- 40[0]H aS 4077 .r:!L r.,11: :J-j +LiL u".sti \,'+l- 1t+tt tl15,l ; .120

.g-5 r1l3 l1 H :l.i-cl 6k;l 1s +5 c*-; ,Jjl; ./-!t l ,$e .f l .-priU lt ,StJ.tJ >l.t-cl +^r DEBUG

F3 +{L.;s 'lSu^tl$l.2}-.i.1j*a *J5qrJtF1 4SJ:5,.TKDOS TULDEBUG.;.:F33F1 ,Jt^+lJ

J .:..; ,.J,u j-,ut dt-f I Ssj utr olL .ro I-)EBUG .;tra^l 't Su. )F l.s ,# ,s's.t.t,-rl"..;l i"a
.,-:-l or.! o.:.;11 ,rltjJl i:f 4t t DBBUG d:l2i;-s +ci fi

!r-)-,-1, J G:-r ,Sl:-. ,fV lb. J- y-t .*S",. 
"[rp .,..,L .r5 q lJ ., .t*-l Ct .]X-+, (Assemble) A

CS:0100H S elt.,-f t,;a U;.,',.,:i .,i-l +t rS .f"-f 6Lc;3 d )J J.bJ"t .,!*l 1gt-r+"[r,

A [r"1:l] : .:-l ;6{ A ,)Lt g;l; ,5 JE 3 c.*l

t*' DEBUG.-q1L; .l5(.:l-.;t dJ+) 11 etllg->..r,5,r.:1--l 12 2gut O ,J"U,J.*l LLrt; JL:,

;.*C;UiO1OOU jl 4tr:_il 4 : (,'*.1 ori orb clL.i.i xxxx '. ct13* a., l-nil .1r) .r5,r" :lqll 1., 5
A (0r A 100) <Enter> ; Brplanation

MOV C)q[1OD] <Enter> ; tOO;l rr!3;- ;iJ
ADD CX,IA <Enter> ; ,-1"-\ Jl$" U C.+
MOV [lOD],CX <Enter> ; 10D ;.: CX ;Fi

; l"til a,,.ir,
; c.ig .4J,,;
; clLri 6tg:l

xxxx :0100

xxxx :0104

xxxx : 0107

xxxx :0108

xxxx : 010D

MOV 100 <Bnter>

DW 2500 <Enter>

<Enter>



s/-t-f 6UJr*ftS t,.q4l OqJ g,rrri erti.;1 4..
u-ri .rj--. €jbi 100H ;l ,:)\-q +l,.tr .s"r riJa!' 100H I b IP Jlr;." DEBUG . PSP i;l.rl .p: *
dL'j jl +-.;lr".-. Jt- ..;*l u.iL- q-,'L; c"br- +5 t--$e DEBUG ,a lL-.i- 1: L3.r) <Enter>

+:lj.t.5+5^+r .r{..:lir:-l ouEr;6,1r-l A&, Clt $race)T J i,.jL S dr-r,5ly (Unassemble)U

.*.rr.rli ,t:Su. e^alr^ bi o' o-Er, *5,glorl.: .r.W i--F dll b DW J DB

sf.i tg-.t ! .r,..q 1;;-r J* 45,r:JL .;r r:lb r93 o:l: -r-W l- rr$ .:1.;.1'*-: tt 4 f J:a,' ,JtK,l

: risu-bSUB a, 104H.1IADD * 6l:t.Jk ,S!.rr[ dLS,-

xxxx: o1o4 3"fH:I%ter> <E'ter>

; qf o:tiil 100H +, r.li.rr* n!.u: ,St;-.)ti G) ttLri;l ..r- .ul3- or.1;.il IP .r35L-l l, +.1r, i:.r* ;i.r

. 
.r1ijr.rt; t.2e VJr tSlt.

.c.*l drt iji 
"J5., 

lU I c-l DS o.t ,-;4.rLi .r5,r" *-iU" e Lt ! .tiL 1l to[ -er.C(compare)

C Ia;.l.rl I Un.rril

: JiJl) J,j .)st St jl ,F- a ! tlL; ;-t tt:rS.t5 cllS.l

L ! DS:050 t: ,:,-1,: XH t-, JLt" .(1t .--U,) Ul .rtri -1 J J-rb ,4.. $l ,.--$,) py' .ytri .i- 1l

: .tJ"r" n--U" DS:200 ,SLn,*"!

c 0s0 L ?.0 ?-00 ; zm J* C dl4.1G,

tl U- 1r 

"-t-lr.-,|.r 
J[, 

"r-l 
.(lr --rU,) U-i ,-rti.i- ; (jl o--[i,) c";t- .-arri.<,- J A". r.rri.<,- {t

: .r5,r. r---b DS:200 ,S1^g:! t 12 DS:050

C 050 070 200 ; ool:.,11 orhil 1r o-:U,

.J-qis, dl,-l-i b ,S.ll*lr; ,Slo,::1r .r[-;*-1 k^,t:i J- ;-l
o.t,-;a.rl-! ..u:,r, .,,!L;ASCII ; o.:jt-l O? tt lJ .tiL Lbr;lr:- .rL-y^, D(Display t- Dump)

n 1r..,1:i1 L- D [orJral : e*l ;*; r.ri.'5,=,tU 3 c.*l DS

* J* L- o.:jr* d,- -ii- .Ji5rJrr5 ! o:j.r- .i-lr U.1., .rrri "5',- 
t- U- "r,rri.K,- 

.r*lr"r
: r':*a di? D ,iti dL^JL:, ':f .:E:;l 80H dli ue t' ,r,-r

D 200 ; DS:200H ,l U_ U ,-,-L 80H d.!Lj
D ; .r:-b c-ri c9c;J tr!,, I c.,.Leou r.:,-L;
D CS:150

D DS:20 L5

D 30032C

: CS:150H il r , *3 L r-U 80H 5L:'.(j'Je-

; DS:20H :l ?sr ! *"rtt O .r-L*
; 32cHb:oou ,gLrc-^1[ ,5-L;

: ,.:-l ;ai .Ji,rl5+$ 3,.:-lDS ,-i-i ,-fu,c-.,Li .:;L.r, Jt^i ! J.-t .rlzj;-: L- o.:b cl.:f :.;ljE (Enter)

E addrees [r:*Jl
: :.,1l: c.JL 3: crtll.a

: lj J-!l.,; orlr r.ll-li i.ra ,,<,-19bL.r rr.i-r c,- ,^l .1, nSr,.t4i tr t^.-.! ;-F-t- tf
E 10s 3A 2l ; DS:105H ,l u- ! -.r\ - -b
E 6:2tt 2t ?A ; CS:211H )l UF lr .+lr - -t'
E 1rJ0 'anything' ; DS:110H 1r 6rJl215 c-f., .i- ?['

.:;l: r.1r+j 6"r5t1[56ba*:t,Jl-l cb-l:6L15! c5: 6L15;l o:[i:;l tJ15,'

:.r.;5:.,l; r9,i o:1.:.*l;.r..-llf.f 4-'rbb 12 6.;ti.1o*.*! ,r,+i .ri.ly..ttlr-5,



A. \ DEBUG Lu.,'|

:1r3 ! riro.i-i t?- aJ.,v,4 q";:;:f:T.'::K a^L- )trr.r.,-r c{rhr.}!L,
." -*,-s;Ui OS:1ZCH jr nS r;5

;i ,rS *lU r:-l DS ,-,'t ,-i*.rF .-r:5"f I *J 4 y-rb q 1.,1 -LiL 6bg*r.r o:jJa ci- F (FiU)

F rang liet : ,:-l ;*q
'. S,l t 'Help' .531- gLl.:,-li I DS:210H .liiL ,-:py J^, 6ldtj,

F 210 L19 'Help ; (2s) 19H Js,L 1l orl:;,t
F 270 229 tlelp' :229H l;210H o,r3J* 1l o:llr..l

rs.*J I r',1 .-r-5.r, l-t (\ )o-r; o4;:. C.J 4La b .l-lo:j ; ,r,-b; Jl5*il 
^5 J.il- cl!.; .-b, c(,- G (Cro)

.r-.: rrlr; 
'*'*j,1U ,.i Cb V*-.r.:-b ,".,r.ti .i- l.t.1; ,4 ,*ry...*" IP ,5Lorr.lri All, ll ,*JU

INT dl.bJ-r b c,$".e SIOS [. DOS ,5talJ>t 1: aj .rjs f;- ,lt-:g o-.by 1.: tii tJ C- i-b; ..j.+^.o
Jti . *l CS .rrt.'+ .rt,' ..uL,r" hb 45 ^-i.. 6:.S.tS rgl-t.7sl o.tf' 2t ts3)ut 6* s o.$ lr-l

G[=addressl address [addres ...] :.-*l ;"- tll .rK
.rjL.r ,Ja;*rr e'l&dl "rtri10 

b b6:3..13rK-.: .:.rL"r !*, lr..r,ht UF cj S,_=addres 6:.1.1.1

G 11A .J5lr-l 11AH .:..iJ" L'IP 6;L +J" rl .t!..ir o^o +5.r,-;5,r, DEBUG q _r:j Jk;

,ik lJ .t-;lo.Li 'riH J[;, ,2l.ti.' ,c.,1ro r a5,r,or;L: 1l.r-i, .1: -iX;l : p*q." H (tlexadecimal)

lzD j (g*) \V\ J-l* H 14F 22 bl.p Jt- gr1,1 .c.-t o:.rtl.!,sL* p-r )V JJb rlSt.u.r.rs,r,
.J-rs,rr tJl.lj tl (U>\:;t)

.:-y,,1"5I .rly u,1ri" o.lf,r 4J.IA)!r..r{b; orr5r.;1.5 r}iL;l ft,-,-tr.i_ I (Input)

'named' c-*l ;5-. ..1,-u .i- 6.r.5 a1y .ror.rn .rF +LiL 2r tr &*, 6tr1.yfu t- 
"lru 

,.(, L (Load)

jl ! ..[$ da;L,51 t DEBUG 6lr>l a,l5;2, ! e" : !S"f il r]st_e: jl,rfw tu !,Ji J,!b r.:L
: rrlJ r1-J L ,)t, ,JlJ ,lS +ti j: N(Name) tsVS 21t; t DEBUG Fl,

L Ir.;rl] io:r-ti 
"1,-U,5, 

dJhfJq (\

,)n;ti )t L L" :;*:,r- * .trri .i"r- .+5 o:lc-l ,al- c,13r.y .t- .rr rsll$! 6,la u"r:i ,-l2L 2l

.(q* ! N) ,l.5rti<.b +lr tr+t.or-! dJtj<,[ *S-!U AjK:\6tr.qL; ,S-,r.rf,,! CS:100

N filespec ; .|,_ti gU

L ; CS:100H 2: ,,l,li 61lj5.r[

.l ! t^.:U j o.:.,pi ejS*.Lr-, f, J,.U DBBUG .-r;51.:l= ,,1:i.l-r* L L ."1,-U lta. 611j32L. 6lrq

L [address [drive srarr nvmber]l : c(-.: rf!-l:;r]lfr ,,
(c-l CS:100 o.J .fu) r:-l o.r-i t'l/ o:ts g;t6lr 6ta ,,JnV er +r 6,tr.Address .

.0.r..r 3B = 1 lA = 0 e5r.lL-c/ o4;j ls y-l1s,S--sDrive a
d e*l ,gl, Ltl, olL-.i c.( ;,-l) .r.;L,r" L)a*' lt t-* e jK-t\.1_L a.f ,g.11:(- #:l "*rrL! 

o)L . Start a
.(e*l 0 .gl+L1.2 ;yfu 4 lt tr(- (0 6lj .0 .rr. -L,

tl Ur- l-i y-j JU, .rjL..r o4;-:4 L .-$rj dK:\ qq 
^5 JIJ- 6Lalj:(- .r'riLi el.t'; Number .

1) breukpaint



s.t'36Ll.fr*flf g+dl Oqi, sdti .-U.1'1 A.Y

: t;'u,, e)St ! tt Jre 15H ['20H )JS- ,0(A) ll.r, ;lCS:100

L10002015

,:,t1tg ;IDEBUG o.EXE ,-l l,i .i- ,91.r;.sl>J4jt BXCX 1.: ! o.t l .,Ett.rf-,lr gl^.r-lr :l.r-- L .rl*L-a

\ ai Alr:t,;*i,t.-l.J5,re o.:U:-l .EXE crlyr r, tgrl.rf.r! u"rit ;t s sf.t -lAr- G-*l Jttclr) ,..;ri
.5't ejK-b ir.r* .r3ti:, i-r; d,. ! DBBUG elrl i # lJ 

,.},-tj .-qL; 61l"rf3 b .orr5l.r-1

r:*lg.:- ni crlsdtj I c*l DS ,if.fu.rti .-r5.r (#U-l Ji:rlJ ,,-liil- ,gbc,..,.i.rr .rL-y-. M(Move)

M range addrees

.J:5.," sfDS:4fi)H ,,.;:i n, l1 150H b DS:050H ,Slr,-,-lr Jl.l .r-l

M DS:50 L100 DS:400 ; Jl;:;l gLr J3J,1l .:l;r .l

' M DS:50 150 DS:400 ; JUt:l gl-.,.r .rJJa, jl o.rlj.,.l

l) bl-t JSs" 6lljf p[ ..r.-,-]r c(--.r 631 t Jt'lJ-.t &-1s ;l .t;b .t-ai .5 lJ ,]-U [- o-.br1 u{ N(Name)

N D:SAM.COM $L N J,-E drt-L..r-L;.rSc.,.;;rz g/-*

.(,- di jl ,-i 6 oe*l (0AH) JJj, 6jL CS:80 t: ,:"-! ;J;l .r.;L,r. o;-3 PSP .;.: CS:80 1: ! ;b .rlal^r

.:2ll':3>;.l,.ua;;.g|r:w.lg.'|rf.'l.te|.t'L:|orlc'-ltllt|JL..:1l.:,|l.J,.u
o olSJ: .J,Jri .rlLll .:,.! '. t-iC S lt e1f 1 ..tS,r, JLll ol51: q ! ,--lr c*- O(Output)

t' b (REP) -i1 rlF .r.,lr-: [ (INT) {.irJ .(IroOP) 4iL .(CALL) or- ;lfF od-uL ,51P(Proceed)

p [= ad<tressl lvalue] ,:^-l ;e.^? ,ji,JSJb .SCVI6J+ JJiJi t rj.r*,.r

= address jj- .:jjlraf l-! n5,:-l ,r,L;l .r!y-: .:luvalve .jl.';.| iii, .rtri 4 = address d
INT 21H .r$^-" 4 .r lr-rl 6& tt jl SU elt..:-t-"tCS:IP .rLi c"i. o>f e{ .-,t;!l ,, l....

.+i,.., 1; l., T .r G ; p lral >t tS .:t*t-" L' .r3f r.113 lJ P r!.ri:,J

.q;5 osti:-lW ;l tth,;- y.t" r.tS; .r+i b l^"hU J-" ..rl .rF.f elt DEBUG .il Q(Quit)

n t.rLl pLl : t:-l ;aq !i,rg-Jb ra:.7 rrt-ij l.r tJ.r+ t.l*r J bel+ .rL;* R(Regtster)

:S.f oa*-rl1 ttLy;l 1l o:h.ul ,.j6bJLt"
.ra).,. d.:?Li ! tr.rLt i-r R

I J.rs.,e ! La-,l*Jl d/.1 
jl ,l1 dK,l L"i + DEBUG rJ-orrr ,J.!LJ lJ DX R DX

rJ:L.r, .,!Lt J*r.J tJ3.r, DX r5.J,-.11-.i;t b <Enter> -\
.rlfr.rn'DX o!3;* b .g5r2l; ! ..*riLi p., rlr,t b d,. -Y
."Jrr+ .li cr!y* b r;5 r.;l.j ,gf--t .sl,ti..Jrrs. ui-Lj b IP R IP

Lnp-,y jl rl.t^; rr .ro;li.,, 
'#i -p lr ..ror,.l F.k "l-r- 

J.l JS4 c)te ,lt f-,; I C.l* RF

f-,J dr-F 4 it:f ,n a : +r) Jii:ri b

ov

dn

ns(-)
zl
cy

,)i,JS+ti 1...:-lDS ,;i .r+ crL.,' .tSa 3a*7,:*] 4 ,gtr;5!15;it-.JlJ b.*laiL S(Searclr)

S nr:,.lr e*J

nv

up
p(+)

tw

J)t'
c'{-
a:r)b
.F
P



A.Y DEBUG Lst
,.-15r--; Jl.u ..Lor-; /"\ -:y---l ,p 1: tJ-o.:,rr d;lJl lJ l+i.J..rri el& rJul l+ tAAlSfl

s 300 L2000 'vIRUs' : lSu. 34;*7 c.r[ 2000H b DS:300 s"2:i s, b "VIRUS"

: 'tSu. ev:-.4 51H 61L .:,-! 4 ;*t ,C! CS:400 1.: CS:100 ;l Jl.u ;,-l
S CS:100 400 51

INT.rll;-r 6lral 6lr;P;f !r*.5'4,5er.Se1-1leloLy.i'.,:JL.1r!c.br1 cl,- T(frace)

T [= orJril [Jlra.l : c.-l ;i ,fi.,K-JU ; r:*l CS:IP e't &.rL! .r1j,r. orU:-l

+tr ^t;tr*-.r :1.r,; ,r,L::l Jl$, J J:5 jLei I, A-& nS t--f 4DEBUG o1 = e.,:i 6,j;;l 6,>1r,
tr lr.rl..- J xJ!+l lt 64 tptDEBUG b rri.f ,*- bsrJ.r .jj- .:;L.r. 

'# 
t:- 66*

T ; g,4 ).@t 6,114l I r:-l oJ''i o.:1;l Jl.i,;.: Li.l 1r ..r-rr.r, ,'!1L';
T 10 ; gi\ 19i: (10) 1oH ,5lr2l

Ji,,KJU 3 c--l CS:IP c.;4 *;.* .rf*l .-r5.r, Unassemble l, i,,jL .:!j*: U(Unassemble)

U [r.1:ll L-U [os-;.r-l .:y -ul3>;i;
l-i-l 1: .J-o:.rr F-k lJ dl Jst- 4J.r- .rl.;;;-: o$^.e r5.'*,1 ,.,:- ;rjL.t5,S-lL o.t-i dzi5 ..:-b

; srl unassembel ! cs:100 qt2ri 1l r:,-! YY : r:-l o.t.i o:1,91 Jl'i" r.-u 100

U ; S,-lunassembel ll ,JzJ t>.Sje yU ,y-fi :t c^:t? YY

U 100 140 ; J.js(.', unassembel r_,'1 O)r,a )r lJ l40H b 100H jl

3*) *12.r'r L: A.YAP 6bJ*i1l:y gV olt*t J *-; tSt^.r--,* .'-TDEBUG +5.p5aq.y

o -r.r;.5,r jsl L,i js r e u J r : r: 6 )t itu+ Lr r.rrr frf. j 5":#; f;f#il,'fi
.r:.-l ,.g Ji,rl5+U 3 ,:*l CS f ,-e-f o* .:l*l .(.r;r., f.;N) .r-f

w 1r.r.:i1ylr: er t& bzr5-:1.u11

*' 6))..uS; ,j!*i.! lJ .EXE +b W bj7 uJ"--1,'u. lJ .COM o*.,i ! .."1y .!,-li !a ,tU; ;,-t
BX:lrfi,-j,-[irf.r:f jo:r5orla:-l srLrclj.r,W;l y-1 ,gLrJk .("ror: *iGrtrt:i.-y.EXE-[rr4

; BX.:[.j .:-lj;.,: 'J5,/ g,'U:J CX

i p.\BX di!-
; .l'.U 1b

R CX ; CX.rt.! r:-19.1r
Length ; CX 1: ,ra:jLi ,lt; - a13"o * ;[Li i.ltr:t ,S.rljK-E
w ; tl''u aJ-Y

6st 4sl qi.r.',, lt .J,-S uIqCDEBUG ..r:* r*y,* oi gU U- jp J.r .r+.r J.p' lr J,-U "i- lJ fl
.u,jl* +.f-- U-l ) f |u{-.-rr c5.*1r,.rl- e6lJi-1r'L*a'- lJ Ji.U.5,- +li,-t.11i'*..l ..r-1;i c(--.:

.r:-l ,r,-YL oi.:

: .r-: r5! la4l.1r ISDEBUG i,,-$
.nrilr *j'^L;V ua.; :XA r
.rri! e*y .liil- 6;L- r[i :XD o

.trrr5n-:A ;fiy ot^;"a 6u tls uiL;', o!;.a :XM o
.a.:i! a-y ilul- c"r,.;.1 ;l; : XS o

RBX

a
N filespec



CItu@

ASCII qSb.tfl ;'lf 1ri'.,s1-t"1" af

I

JJ* $5d.,- Jti ir'r.: irti UJ:J +b -* 61r,..!lor-l 6q.+t 'l-/t t-* a' t-rrJs'v-., c*J rs

Jt-l ! :l e-.5; Alt ,5l.nrJS j Ctrl .Shift r.t' t^al5rK-' l'i +l5 ^5;ti ; (t'+l5-&' t 'l; 'r-e'1)

rL;l .r*l'r-Leol*Lc,,j,,r5'" '.:--lilr'Alt'.'Ctrl"'Shif JJ*-'JlJ;'q C-V-r* e*j'J'o:.re
\

dlJl AL 1r 12 61H l AlI 1r 1., lEH'a' .ir- !:rJ .J[' ,gll ;-t-C o:l: dl2lAL ; AH 6l'r'rL3 , t-'.i,g

.r-l* ,St".r5'"r-r:,r, cllAl;: !41H 9AH ;r l1 lEH 1': ilS bL'"{ .lj! lri dL 1: .,j-e 'J-a'r,rr

.c., .l 4ii[- r-y 6lo-915 ,-,L.' 6,1y. S* J 85H

LETTERS

a andA
bandB
candC
dandD
eandE
fandF
gandG
handH
iandl
j andJ

kandK
landL
mandM
nandN
oandO
pandP
qandQ
randR
sandS

NORMAL SHIFT

lE 4l
30 42

2E 43

20 44

t2 45

2t 46

22 47

z; 48

t'7 49

24 4A
25 48
26 4C

32 4D

31 4E

18 4F

19 50
l0 51

13 52

rF 53

CTRL

IE
30

2E

20

t2
2t
22

23

t7
24

25

26

32

3t
18

l9
10

l3
IF

IE
30

2E

20

t2
2l
22

23

t7
24

25

26

32

31

l8
19

t0
t3
IF

6r

62

63

&
65

66

67

68

69

6A

6B

6C

6D

6E

6F

70

7l
72

73

01 1E

02 30

03 2E

04 20

05 12

06 2r

07 22

08 23

09 t7
0A 24

0B 25

0c 26

0D 32

0E 31

0F 18

10 19

1l l0
12 13

13 lF

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00



A.A ASCU 6tr.r5 9 +l5..rrl, s-ful-#, rS

L4 t4
15 16

16 2F

t7 1l
18 2D

19 15

1A 2C

20 39

ALT

68

69

6A
68
6C

6D
6E

6F

70

7l
8B

8C

CTRL ALT

00 0r
00' u2

00 03

tandT
uandu
vandv
w andw
xandx
yandY
zandz
Spacebar

FUNCTION

KEYS

FI
F2

F3

F4

F5

F6

F7

F8

F9

Fl0
Fll
F12

NORMAL

3B

3C

3D

3E

3F

40

4l
42

43

M
85

86

NUMERIC
KEYPAD NORMAL

Ins and 0 52 00

Endand I 4F 00
DnAnowand2 50 m
PgDnand3 51 00

LtArrowand4 48 00

5 (kcypad) rc, 00

RtArrowand6 4D 00

HomeandT 47 00

UpAnowand8 48 00

PgUpand9 49 00
+ (graykey) 4E 28

l4
16

2F

ll
2D

l5
2C

39

74

75

76
't7

78

79

7A

20

T4

16

2F

l1

2D

l5
2C

39

5E

5F

60

6t
62

63

&
65

66

67

89

8A

00

00

00

00

00

00

00

20

54

55

56

57

58

59

5C

20

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

04

05

06

07

08

09

00

00

00

00

00

00

00

4E

00

00
00

00

00

00

00

00

00

00

00

92

75

91

76

73

8F

74

77

8D

84

90

t4
l6
2F

ll
2D

l5
2C

39

SHIFT

54 00

55 00

56 00

57 00

58 00

59 00

5A 00

58 00

sc 00

5D 00

87 00

88 00

SHIFT

52

4F
50

5l
48
4C

4D

4?

4E

49

4E

CTRL

30

3l
32

33

34

35

36

37

38

39

29



.J'.tn dLotr41.E sl+dl Ot{i J sdii.-Ut

- (graykey) 4A
Deland. 53
* (graykey) 37

4.1

NORMAL

4A
53

37

SHIFT

SHIFT

CTRL

CTRL

CTRL

00

00

4A

37

00

00

00

8E

93

96

2D

2E

2A

2D

00

2A

TOPROW

and -
land!
2and@
3 and #,

4and$
5 andVo

6and^
Tand&
Sand*
9and(
0and)

- and-
=and+

ALT

00

00

00

00

00

00

00

00

00

00

00

00

00

00

1E

IF

03

07

0c

29

02

03

u
05

06

07

08

09

OA

OB

0c
OD

29

02

03

04

05

06

07

08

09

OA

OB

0c
OD

60

3l
32

33

34

35

36

37

38

39

30

2D

3D

1B

08

09

OD

5B

5D

3B

27

5C

2C

2E

2F

7E

2l
40

23

24

25

5E

26

2A
38

29

5F

28

IB
08

00

OD

0t
OE

94

lc

1A

IB

29

78

79

7A

7B

7C

7D

7E

7F

80

81

82

83

18 0l
7F OE

00 A'5

0A lC

IA
IB
27

28

2B

33

34

35

OPERATION KEYS NORMAL

Esc

Backspace

Tab

Enter

0l
OE

OF

lc

IA
IB
27

28

29
33

34

35

0l
OE

OF

lc

IA
IB
27

28

29

33

34

35

SHIFT

ALT

ALT

00

00

00

00

PUNCTUATION NORMAL

land{
land)
; and:

'and"
\and I

,and<
.and>
land?

00

00

00

00

m
00

00

00

1B

ID

lc29

7B
7D

3A
'r)
7C

3C

3E

3F



!.V ASCII 6t.l.r5 9 +r5..r1, s-iiL+" J5

JASCII ,5lrr5!l5rl3-,./ll).'*t cJ..} o11l r': r qi-! 6LrrJ5r^i.r 2: l.ii r5,r,-b;: 6tr-rJ5y;2s
.(c*l L; ,.lti 6LrrJ5,r,-1:

NORMAL SHIFT

EO 2F

EO OD

47 E0

4F EO

49 E0

51 E0

50 E0

4B EO

4D EO

48 E0

52 E0

53 E0

Shift (Right)

Alt
Ctrl
PrtScreen

CTRL

95 00

EO OA

77 E0

75 E0

84 E0

76 E0

9l E0

73 E0

74 E0

8D EO

92 E0

93 E0

ALT

Slash (/) E0

Enter E0

Home 47

End 4F

PagdUp 49

PageDown 5l
DownArrow 50

LeftArrow 48
RightArrow 4D

UpArrow 48

Ins 52

00

00

00

00

00

00

00

00

00

00

00

00

2F

OD

EO

EO

EO

EO

EO

EO

EO

EO

EO

EO53Del

A4
A6
97

9F

99

AI
AO

9B

9D

98

A2
A3

6b.r5L-.1 .;: rJ-rr,rri dlJl .r.l5 ai, yti .i ! t+iBIOS r- r5l .srl: ;ii. ,iq 6lrl5.lrJ6brJ5
: r.:-l 0.t..! .:1;i t4i r:"-t*

Capsl-ock

Numlock
Scrolllock
Shift (Left)

3A

45

46

2A

36

38

ID
37



,dtidijl !gl+i.rt { C*rq

I J.e9
.c*r (-iJl) .\-\
.,.:,-! (-ill) ,\-T

.3: (r-ell) .\ -Y

.10 111 (d .0101 (.ijr) .\-T
,00100000 (d .00100010 (.;jr) .\-0
.10001000 (c) .11011010 (-alr) .\-t
.00000100 (d .00111100 (-ilr) .\-v

.ov (d .0v (*i.Jl) .\-^
8000 (d .24D8 (-ijr) .\*q

-FFF (,r) .0v (d ,\Y (ui.ll) .\-\.
00 11 11 11 (d .01010fl)1 (. ;ll) .\-\\

lt Asf LStrJ J J-a.:r: it+t tt 6llulol.; ,SLrJllJ .c,-l Jl.t-L (r.;-uly; tii 4DiL) ROM .\-\f
1r lno-,[y 3 tro.:ls +5,.:-l ,Slo:rl; J.'*.1 .-#J, ("r*t-; clttr-: q -tib)RAM ..r:Ssr 6;t5i:-.:

.s -y' rl ;5L .ri 1, fr-l Cfu
.n:.j" L- o.:l: ..r5,53L .6aK b ;5k- r"br1 c(- jl ,_r.:n (.lJl) .\ -'\ 0

..t51 o:1.:.{* (iJl) .\-\t
CX (r) SI .DI .DX .CX AX ,AX (C) SS .DS .CS (JJl) .\-\A

MOV 8X,36 (.-ljl) .\-Y.

1 S*as
.(PSP) ,."[y 

* 
Jj.-+ (-iJt) .y-y

se,L.ru .",J::,?1,,1. *- r; ;-;
.S,.r 

"*-jJlJit bSP --.,- d(6a ut) u1ollsl.r:*iy ajY!1: (-iJl) .Y-A



4.1 srLlJil g:tg.t g.ii .{ t-t+
6382H (JJr) .Y-q

14AA4H (-ijl) .r- I .

.4D 766H (JJr) .Y-\ \

Y J,ee
..ulo.t-! ea1..l..ai 6t.qt y aS ,pl; .f-\

-E DS:18A 444EAt (d D DS:IAS (-iJt) .r-y

384B32 (.;jr) .r-r
3 CS:101 54 .y-y

Mov Ax2ooo (-ijt) .r-0
ADD AX3000
NOP

'r;50:1'r-r1oo LIP 

tj'ir:,li# .y-2
,F_t- ,Sl-n W {1L; .,1t -e .r*5 n+'* BX:CX )t l) J*.4;f o.:Li.:-l *,1:r; 6,ji9-! 6111 N crLi ;l .f-A

..95 o.:ta:-l a-.Ly

..tg5o:Lc-l .r.rt*,St-rr MOV AlI,09 jl .f-\ \

f J.,ae
.0P, 4) .--.2y 1$$ ,,ato.51,.) lU .T-Y

.p- (d e r:-l ,.iu .ru5ozLll CX .:1..i u. &tto r: la 1;lt; .t-y
SAGE (-ijt) .t-?

t-rs )l-f .jflr! 4 ut )-r &- 6, J \>:34 4 ,.r.r yT- (dJl) .f-A
.t)LC fr$lt u*.tlL 4 ruL l+.r, ,54;t .r4 (-;lt) .f -q

.ENDP (-ijr) .r-r.
? 6 G | ) -*'' ,,' 

" 
.j.,,,i',,t fi #"'fi;;:,y, r*, *"*):;i']il' 

- "
ASSUME SS:STKSEG,DS:DATSEO,CS:CDSEG .f - \ Y

.\. t) \ (-ijl) .Y-\o

.CONAME DB 'Computer Services' (-atl) .f - \ t
ARE#} DW (c) AREA1 DB 001000118 (-i!t) .f_\v

Hex22 (*iJl) .f-\A
.ro (c) B2254Aoo (-;Jl) .Y-\q

AJt e

MASM/TASM E:SQUEEZE E: , E: , E: .0-\

a:SQUEEZE (uiJl) .0-f



s,.Lt gttrJJ*C.U sff-l OqJ 3 rrg3J rrD.;1 Al.
."frb.1L..,t.lli (^) .l- i-; (y' .(JsL) lJ,-lJ-lJ,ti (*ijl) .o-y

MOV AX,DATSEGM .d-d
MOV DS,AX

" 'g'.t JSjl ,J-:+ '6-2
Mov AI.5OH 

',-pA tl$.6,jj31l
SHL AI"1 ; lr.1 q c..i1*j

MOV CI.18H ;N?so
MUL CL ; CL.;r

I r-lL o:b -fW ,ll,JJL {! o:l.r s,l,*(,. .O-A

;H:3f # i:fi
FIELDZ DW '!

..r$.+r +J, -fut.-:631 ,,EVEN i.l;lsr, ,+r*i'b a, .0-\.

,Ja
J2548H +/ oL;* ADD d:.J, ,r:5d. C"? 

CX t ! 2584H J€i)t rtr;. ADD #Jl (-All) .?-\

.s.r c=cx t.t b2549H

oll-.il 8 oj)\'SI o,e)- BX 1.: r:*il ,rnrti g* Li 3,6lrLil- +J, ti lJ DX .:L-y* .P-f

(DS: [BX + SI + 8]) rl.r C1a.)l.r
..r5r.:;l:y +liiL 6be-j -/ e'W1.1 o:l:.ul;r;f-:;l:ri (*iJl) .?-6

: {S..:La.il J,;-r Ji ;l .ti.Sl+q -1 c.*l ,;-b nLiL q .JeiL c.,l.rl^r .1,- (iJl) .2-?

HJffi;
Mov cx,2a8 (.o) sHR DH,1 (d ADD cX4sH (..Jjl)

.-t;5o.:l:"..1 XCHNG;l

..r;5 o.:tiil (OFFSET U MOV !) LEA ;t

rr L coit ,ststi x$ 4-K-qttTFJIF gbf,rt..!^:tlJ.*t rS.l.,J bCS J IP la{,?t (*iJl)

"tY'l; 
"t-! 

CS: IP

V J*at
.64K .v_l

.r5,r, o:b.:-l aliil- ,5Qll ,l .r-iL; ,ritJ4LiL ft,S,g o.:Gil .COM r.bra ,r,-)L e..-L.1l .Y-f

E)(E2BIN PRESSURqPRESSURECOM ({-4jl) .v-0

A Jt-ee
..'"-L+\YV J-\IA Jtli (.jJl) .A-'\

3 (+\YA b 0)7FH ['00H 4t.'.",1.*q 4.,lri" 4 srLr (,-,).c.i! +\YV; -\Yl ,-[-l: (-i.ll) .A-Y

..l-iL :ulr;.r" (-\ b -\ YA) FFH ['80H

.?-v

,?-^

.t-q
.t-\ \



0\ \ eri.isrl (J|'{iwJg .t t*g

cMP D>(0 (r)
JEL.JZ

..tf*trFA34H,:,y.r, q (d 05DCH (JJl) .A-y

.s.-l oL! orrji,S- J- ,1++.11 ,rl, I L.:,-l 1r .A-f
MOV AX00
MOV BX01
MOV Crttz
MOV DX00

820: ADD AXBX ; r:-l AX.1: :.r.e
MOV BXDX
MOV DXAX
LOOP B2O

cMP cxcx(z)
JG a<tdress 

v cMP AXBX (-ijl) .A-0
JBE address

; &-[.: c.*lr;2.r
l'

' 2!Ug

; ni'i.t .--.t-* Glt'lt
.1-0

; Enter J | 6)a ^Lcls

; 65rJ c-l-p;r
l'. aru

; *i6s e-t-*;l-,*lt
.04 (.jjl) .q-A

sF(\ ) (e) TF (\ ) (.;jr) .^-?
.$juJ n..ri l.,al 611 ufuy u"1ti ^1t., tti S.V f--..:- ctr J,*:L FAR +rr (r!r; PROC #Jt .A-A

.c*l ,rl; ei.K-,:*-r.t-l: e/)tl ,.,!r.tNEAR d..,
.(CALL J, ,JlJ ,F) ng .A-\ o

.10011010 (C) . 11111011 (-iJt) .,r-t t
..u*r 7AH b 61H . Z U a 6,a,S -i3.p .A-\ y

.72B9H (^) 1737H (d B972}I (.jJt) .,r-tr

MOV AX0613H

MOV BH,attribute

MOV CX0600H

MOV DX184FH

INT lOH

MOV AH,OgH

LEA DXMSSGE

IMT 21H

DATEPAR I-ABEL BYTE

MAXLEN DB 9

ACTLEN DB

DATEFLD DB 9 DUP (' )

MOV AH,OAH

LEA DXDATEPAR

INT 27IJ

4FH-trr-j18H
q$4

= ,-b- (-ijl) .q*l

; e*11>1r .q-f
; cf:rScf\

; oai

; qii.s f-st-;lil-,'
MSSGE DB 'what is the date (mrn/ddlyy)?, '07H , '$' .q-f



s.tA gll.or3*+.u sLt*t Ot+i, srii .-U11 A\Y

t. Jt"4i
.01101110 (.jlt) .\ .- \

.00000001 (!iI) .\.-Y
: .:Jt- ,':lii c*13>;: (JJl) .\.-Y

; Ji; .fs dJi-, Ao

: +iiJ er.zst';l3;lp
e.tU-* uVg:--ly1; (6)

; J.1*;i't'-1
: 4i:,.9.tj'aaL'o

; vil ,;--lr jlfll

MOV AILOOH

MOV Ar-02

INT 1OH

MOV AH,060FH ;b\t
MOV BH,O7

MOV CX0000

MOV D}LT84FH

INT 1OH

.+")&, Sl-r. &.t \? s ^4) e, 6lt. Jl;J,1 .\.-Y
MoV AH,09H ; 

"rlL"j 
,'. .lr;r: .1.-0

; club

;0 *a,o,r olt*i
; uti 1911 t.1)

;4-r?
; qiis ee-t-* jlilt

.rar.,-j dlLJ 4-.i., 6.1.r b or-i :11-9 ,5lar5l.115 L- trr"r- .r+ lJ LJ nl5, INT 16H r5 q;5 qi '\'-A
rJ.r.r,rr F-b -,lr f t, lt Fbl5"i- !,i! /l't-t,f .r+ lr t-J .JlS" 09H 

Ct- 
INT 10H .+LL ;jr,

MOV AI.051

MOV BH,OO

MOV BI.0oo1111oB

MOV CX06

INT 1OH

MOV AH,OOH

MOV ALO4

; eJL .r-l.r;r: (-ijl).\.-\.
; 320 x 200 r:.i:

rNT toH ; "i,is ry-sr ;til.f
..r5.r,.:tir-t e),r,&r#,gtyoBHCbINTlOHrl ,-?-.$u,f.illlr.$!5.J1-lql .\.-'\ \

..r5.r, o.:li.ll .-La clslr; dllODH Cb 
INT lOH;l ,rn.-.lsLr, F-tt lr.$f .J1- l.r.rl .\.-\Y

\ \ .-[rg
40t7}I (417H) c..^lr, (-iJl) .\ \-\

INT .r!f..e J, ! ri! ui! r*y J-lJ4-ir Cl, .i- &ry- 1: .e.lful ! d54-.i-r,5:.1;.9 (jJl) .\ \-Y

.:11: jLi

50H (d ,47H (!ijr) .\ \-r
INT ;lrolQ tS urtt 6!CMP.ll.r5orl;r.'lJ-lSd;r 6:stt6tJ10H ebINT 16H;l .\\-i

.qf or|4:.-ll JlS" f-*'* glr02H 
Cb 

10H

..tJS,1.:r5 b1 tr ctr.1.5 9 .1: .\ '\ -A

(418H) 40: 1EH +J. (L.aJl).\ \-\"
..rt-l f )? 4.Numlock ; Capslock (-ijl).'l \-\Y

\r J-r
ES:DI ; DS:SI (*ill) .\Y-\



arr ,rlj-Jtl grr e 
f.gg q C*tl

ICXZ label 2 ;

labell: MOV AXIS!
MOv [Dr],AX

INC DI

INC DI

INC SI

INC SI

LOOP labell

label2:

.,1.t; , HEADG2+9 r HEADG1+9 ;: MOVSB ,J!{ .+S C,.t; .i? q ,- *.b 6r cU b DF .\ y-f
.-t+5.*, Jl$, HEADG2 + 8 J HEADG1 *8 2: MOVSW 6Ll ."r;J s^r

CLD

MOV OL18

LEA DI,OUTAREA

LEA SI,DESCRIP

REP MOSB

CLD

CLD

MOV C&18

LEA SI,DESCRIP r 0 .1rl.i ,l t:-
LODSW ;s,-!Yr1:l:.rlr;

9.-*.1 ,i,cx (*4jt) .\Y-r
, -61)g J,t-S
;FLK;FJ

; l)iltl
;.;DI

;SI
; r!..r,

; r:-! .r, u^2 (!iJl) .'\ Y-t
; ,r'1.: 1[i"
; Jtigl,Jh

; !:xL \A
; u.-iJ Jl;:l

;r:glrt.+ (-\
'(ji

: s:rlr *, l+ (a)
t'ir

; e{! \A
LEA DI,OUTAREA ; .r_r.: rl r;"
LEA SIDESCRIP ; s"9l
RE'E CM'SB . [.i.1;, rl-ir

: ,'*.1 F .b .1,_ lq.{l 2.r .\ Y-V

H1OSCAS PROC NEAR

CLD ; .:*! *, r--1
MOV CX,10 ; g'y! \.
LEA DI,HEADCI ; ,..,1:i.r,sr .;l-r;.
Mov AI.'n' i .r.!q Flr5.r

H20: REPNE SCASB ; .iq
JNE H30 ; f..r-: tr"
CMP PRT [DIl ,'a'BYTE ; dJ+ e"-ti 4
JNE H2n ; f'a'dJL-
MOV AL,O3

I[10: RE'f

ENDP

HlOSCAS

;l j r;5 ,-t.: )lri4 l) SI J DI . CX o-u.J ..".F DISPI-AY jl J*i nt-UX-., b PATTERN .\ y-A

orti:--l DISPIAY o>ls ,"a)-c.r.L; ,Stlr ! 09H 
CL- 

INT 21H cl-i- *J o:lj,:-t REp MOVSW

.r.5



g'..Jr.n dtuJ${.is s+dl Otil 9 r+*}l rru.;1 A\f

,J*,
.\Y-\

.\ Y-Y

.\ Y-r

.\ Y-Y

.\f-0

.\Y-t

.\f-v

,)*t
.'\0-Y

.\ 0-r

\r,Jl.'ej
.t00Y0 3YYV2V (JJl) .\f-\

CF=0 j0F=0.\f-f
Mov AXVALUE2 (,-rjl) \f-0
ADD AX,VALUEI ; VALUET go1
MOV VALUBaAX ; VALUE2 L

. k',,r ,5lr-15.r:- C- 6lJ lJ \f-Y JKj (*)
.1 + 0328H + 0153H = Lp.S"r &- tr Ja f-,;STC .\r-t

MOV AXVALUE1 (JJI) .\T-V
MUL VALUE2 ; c.*l DX:AX )t ,PV

.,t:- +^51r 6lal5.9: ::- tSl-t l) \Y-f JK.: (:)
(-iI) .\ r-AMOV AX,NALUEI

MOV BL36 ; VALUE1

DIV BL ;36 J.

\f
..'r:.Ss/ lli b0103H rlri,AAA s t:Se rJr; !006DH Jlri"ADD (.-dl)

.r,t"s,5;'l; dAAS .t tSe.,=J; r10002H rbr,SUB (C)

13313?l3el36l (gijl)

; ,y.,r:i.r.s:11$,
;*;L1.9

i ASCII3 ,r\-f--\.
; dr.i q!,JlJ.iltl

LEA SI,BCDAMT

MOV CXO4

820: 0R [sIl,30H

INC SI

LOOP 820 ; ciL JL T

.rJ.*, Jl$." 03 ! lJ CX J: r;5.:U-l s,td.Al., dt! \ Y-Y JF-: jl

.rJ.r^, Jl$" 03 q lJ CX Jl q5 ort;r'l 
',1l 

;-rl.; d;lt \ f -f Ji: jl

.r:-l 9BA6H .:l j- ,,s"-f;' Jlss ,31-t ! A 4 .:.j (-iJl)

.st.:J,r" jlr *-! lK .r.;Lc ! lr -!il- o1l"r,l AX 1: INT 12H +S J:J a?Ji

rd
TEMPTBL Dw 36-5 DUP(0) (!Jl)

ITEMNO DB ',05" '09'. '72"'79"',23' (-ijl)

TTEPRTCE DW 12s0.9375.8745.7935,1-s9s (c)

ITEMTBL DB '05', 'Videotape' .\0-T

DW 1250

.r:-l 6.,=ra.,6k^L \Y-Y JS..! ut$cf:tt-j:l rJ5a*i.a 6ssts 6lt 10H CbINT 16H \0-0

: c--l y; ,St^Jll.r 1r .p.lL;L JK"l ,51 '\ 0-t



A\A srtirtil g:ta.n *.14 q e*q
,-iJ.r .Jlr.r

.l+J|..r., i* .rrLi ,r.o:J[i. A1OMAIN

.r".a:-o Jl'u diJ-* ,clyel dl,-L; B1OREAD

.r"z;-o i;tSa -*E att- jr 1Q g&Li..p*:* J;..r- C10SRCH

.J;4 jt c...i 3 g-;;; ,.tt.jl DloMovE
.scJrJr q,ASCII;t qJ.f,-$ E10CONV

(csSx .'...i).;lri" u-L, F1OCALC

ASCII ar._4;r3r;l2lri".-1,,$ G10CONV

.a^L.a 4;y J )lJi. J C:rj 1,5-L"J K10DISP

.q5...1r" J.l.tt gh:tt1 ,lrf .*.r,6111 \0-A JS-: d.t.xS,r,,#lt J-lrt.-lj cr-l.r .\0-V

; ,rr: Jl't'i'
; : J:"rt e\-t'i

; Ln 5!15:1.t.;
; r.l*lr +, e

; c*i.r JLirl

: .t;5.+F .Jr"i J[+' 611. Jsl-. l.r !ASCII ,,:[i. .\0-A

ASCTABL DB.7s DUP (20H) ;

.c,*l .lr.' ,5lpXLAT 1l o:l;l.l .irr .\0-1U. . VJ,

\,,F
.0\Y .'\t-\

.(-r, .r-l.r lbV 6l;n "r-l.e ci. Jrt l+i tr 5-.." ni (rr t- f ,y .\ ) c.-Lr;;;(- jl .3,f 4 (-iJl) .\ t-t
'5,! tsit

.\fvfot. = c,"-LO\Y x jrJa Y x 1;:(- \rt x J.uJ*A" (gijl) .\t-O
.Jr) .;lt aLiL.;.: b .rrf LUJ tj JSrr, c<Ja.:--- (-iJl) .tf -V

.t-*C 
f..,Er 

E5H tt 
Jp-U lL -.lr #ll .a;l-.i;: .\f -A

.00H (JJt) .\r_c
5D0C.:19., l, IJOCSDH (9),a-Li YA-l\ 6bc"5iy (-iJl).lp-\'\

.c-lF8H ,S-rL c.:tr #Jl (-iJl).\t-\Y

tV,,t*9
.06 (.-.jt) .\v_,\

FHANDLE DW? (*ijt) .\v_r
:.r;-f;l;i;4 rl d-,. (9)

PATNTOUT I.ABEL BYTE

..:.;b llri o.:1.: ,-a:-s J" ,JlJ DB .(. ai;l ,a r5

SoRTABL pB 5 DUP (J DUP (?))

LEA SI,ITDESC

LEA DI,SORTABL

MOV CX45

CLD

REP MOVSB



{rr.l".! drtatr{il.tt sJ+dt OiJJ J sdiC r-Ut A\1

l) o )3.u t j,r{ o:Liil lL; st t -r 6\ JC il e J;5 orl i' "'l .f,.6 :la-.I 6l.r' 3CH 
Cb 

INT 2lH )l (d
..{Lj o.;3,!

Mov AH,3DH ; d)JsjL r:*l;+1r (gijl) .\V-Y
MOV AI.oo ; j$lJt Lii
LEA DXASCPATI{ ; ASCII i.i!.;
INI nH ; 4iiJ o",-J-r, ;l3;lt
JC etror ; lL; ,>2j,a tt ?f.
MOV FHANDL4AX ; .r,K;-: ir.3i

.S.f jlr lt,-SrL-j 6talli c"by,5i ;iJ .\V-0

!./.JrJr +-,ASCII 
"1,-+ 

,J! \T-0 JS-i;.1'--.: .J;,-U .i. :q.-l ,J!a L.atl ,)tj"-e q \V-Y Jfii jl .\V-V

.r;50.:U;-l

.qfo.:ti:-l ASCII+,s/.JU)cl,-+,glr,\f-tJ*.rrl brlsl.;,-o9L:-rll tltj;rt\V-f JS*:1r.\V-A
.t4*142H gL- or[ir-ld;lJ b \V-f JS-.:.\V-\.

.15H (C) 16H (.jJl) rji...-.INT ZIH !i; q-o.\V-\ \

$* | :1y51f x .l$ t x rjtu 1) \fY (C) u.:,-L \Yr (!iJl).\V-\Y

tA
..r-lr.r DEBUG.Il o:tiil g.1l:- *5.>t ./brp .jri Ul 6Lrr*r1 gL;

\q,J,"4i
.c,-l "(--:6:11156Lrub.; tllS.r:-n: a-3; +,LL ':$l .\q-Y

AII 1: (-iJl) .\ l*Y
.'lJo:i.,' .100H 

CbINT 13H jl .\q-0

..liJ orl ;', .l 01H 
Cb 

INT 13H jl . \ q-t

MoV AH,03H ; J:.ii r: .lr-.1: .\1-l
MoV AI.01 ; .,ifu 4
LEA BXDATAOIIT ; ursf +E
MOV CH,0? ;V(Jlj
MOv cI.03 ; .f J;*<-
MOV DH,00 ;#0 $
MOv DI"00 ;AJibr
I}rr 13H ; i6S,-t--sf Glilt

.,:-l 00000011 6.9l-AH f r>-*.bj.'"-L .\q-q

t" J.a!
.oDH (sijt) .Y.-t

,)-,



A\V srlScil (Jrre a sj{ n{ t*g
; vE.'*.lJ'r, (-dl) .Y"-f

; Form Feed

; +iis,f-st Glflt
; p[ .rrr llra.

'J*:; 9la.'*l.p1r
; gl.:;St1l5

; i'6t,y-sy Glil-f
; gb.;.: ,9.t* 15!15
; J3l rh-'a, UL-

.r:-l (.-,),_.,:n cLr,il J-.lJ..q1L;5r.1sl 6-h i(0AH) ,5 +t
..r51rLr f-r 1OCH; Form Feed cf, (.o)

HEADNG DB 13 J 10 ;15 3 Title' ;12 .Y.-T

'6rr | ,ststs 6tb (iJl) 'Y'-2
BX .11 .t-L k .$,r. o:li.;-l CX tt tSC VIA tt 1U 

*5 ,glr.i.L t *t *..* (),rt'l )5 aiJ- 6,1r, CX .Y . -A
..t;5o:l:'*.1 J,-

Mov BXos ; ,,.iL 1U 0 F$t
C2O:

DEC BX ; 4.iL f-irt^^r ,r5.ltl
JNZ eO ; +-l juo -* )-* Jt ^;l- ttl;

Y.-Y r:-.,- * y l, J-'1, O5H Ctr 6\:.6,y o.rliil40H CbINT 21H;ly.-1 JS-.! .Y.-q

.+f,.*.;rj!

r\F
.+t-"f .r-,.F|.,all4 \/I.. or.f .3y rg$';Lr,lJ'lJ (,il) .Y\-\

.slo.r-.i ,r!r- ci.:,: J.a; 6lr:,1 2r Oly' yl Lr .Y \-Y
S.f rJ t-,\ *. -f ,?s J rarr/ .r:,-L'j r":Lr -F (?J ,t:Su^ JS \ r.t it-:; ,"ql; .Y \ -f

}l* #*" (-iI) .rr-r

.'r;*t lr ;;S;U.y.:G, L' q;5 !-l DBBUG e*' ! r.Lr, J,-l .Y \ -O

.c-ul o:j; C-fu bLPT2 JLPT1 61l.r.,gLn.l3.;:jS; +S.r{aa; .Y\-P

tt,F
.$:,r" *:l2l b 

"l*.1, 
n- ,l"i .r,l Lra. .lV-t

.u:!,-r ENDM JMACRO.f.L: e>\^t .YY-Y

XALL (-ijr) .YY-0

MULTBYTE MACRO MULTP&MULTCD (-AJI) .YY-'
MOV AI"MULTCD
MUL MULT?R
BNDM

MOV AH,OsH

MOV DI.0CH

INT 27}I

LEA SI,NAMEFLD

MOV C{Lrngth

MOV AH,OsH

820: MOV DI"IS!

INT NH

INC SI

LOOP B2O



s,aL.l dLotr+i.6 sJ.1dl drl{] , s.{j9 r-Uri alA
."qL; .t5;*-3 ..{ ^L.f J) J-st cl:4 Jr * dll .YY-V

IF1

INCLUDE name-Library

BNDIF

i tr; )lli J.j' $lis, 3,5L -i,-J'J .YY-A

PRINT1T MACRO PRTUNqPRLEN

b y. Js-i.'l Vh +L 4sr:-r..r 
'b J* s ,sr1ri att, &,' 6I+61PRLEN r PRTLINE

t, & ,-b-,-rF,51..rrJ.r VE-t .-*-r.i- *fr;:j;:;'iil::';:':: ,r-,
.rf.;+< l, ,**l .lllg-s ..t-i! r.Lr1 elfl ,-*.1, J,.Lr ..t.trr oSlt- 1: .J5.,, JttJrJi J.*l ')

.+-Lj

CMP DMSO&O0 ; f,r-l ,"i,a * f--
JNZ (bypreo) ;;i(: c

CALL (error-messege routine)

r-:[,r, rl:r5.78 tgh YY-,\.F; pl- (C) 
"4,srlYY-t ,*l C:J* (V) I (*iJl) d:+ .YY-\.

.r;l: !A,SC[ t s;9;r +U,-li.t; d\t J"4i J

tr,Jt.4i
..rr.:.re r.!!l lr rl,)r.-|..ai r.ri. .YY-\

.PARA (sijt) .YY-Y

NONE (-ejr) .Yr-r
.'code'(-iJl) .yy-y

EXTRN SCALC:23:FAR (JJl) .Yr-t
PUBLIC QTY .r VALUE , PRICE (sijr) .ry-v

..t;5l:U-l L.l! t;lj,.e ..i Yf-t Jl<.i jl .Yf-A

yL;- u cJ.:l.r ,f flu '*x cr,l oLl .Juso:li' .t t r."tt! JL1l gl-rr L:..b rlltt q YY-A ;F.:;l .Yf-q

*,,5:.t 6tilt U-f ,Jlri lJ IBP + 10] -qL o.r-.i o..r-.i19$ LUr, 
"f.t 

rtn .r.:.-l n:{ rJ.r.r.l

d*l ,g-r.r UNITCOST d$t.rJ.$U dl.ri rlbrj; .:1lsh-ljl .r*ly,.f U .r5rt+-: (UNTICOST)

.Jrit RET s/-r 1: 4 ,f.Lr 1l o.tJ u-il:y -r,.rU, +!. .-g5o:[i.il

(g-l:-1: J ASCII il..t ,-1,.+') \f r(9-.1:3: ./Jr) \f ,Q^Le VO) q 
,-lal 3l ,9:112. $:*' ub; i/-l .Yf-\ '

.-qf r.-ir u-1,, .11 .rla'*.| .;: lirl (br.l;r1 -rj ! r.Jrj S.g) Yl .t

rf ,rLeg
.. dlj ..i- 1;(- 1: (-iJl) .Yf -\

.Se P ROM 1: BIOS ,gLr;;1, ! .ro-! P \tt cl,- :uL .YT-Y

MSDOS.SY"S jldr (-iJl) .f f-f
.t-fe il rLiL 1r lral rgly.d..rfu.-.[.;1J;l''"-! Yot (-ill) .Yf-o



A\1 ,4li{it grte fsr.r{ .{ yq
0s 53 4C 49 4D m m m m 41 53 4D .Yt-t
0B 20 4s 3A 53 4C 49 4D 2E 41 53 4D 0D

2CD4 (-ijr) .YY-A

1838[0] + 100H [PSP] + 0H = lBzt8[o] (-ijl) .Yt-C

.(t'i |&-d) uiL .l* .i. pr (-iJl) rr-r.
24H y +iis ttsl>t Jl.ra .r: INT 09H.Yt- \ \

rA,,[.49
.l.Su. z:si lr dil .,F U-l Uy 1: lrr.ei3 o:n .Y0-\

.lSu"' ;:ci\ LP 9.l.J.ai U-l Ut' 1.: bdi; !.:+ 'YO-Y

FFIiF[0IH (-iJt) .ro-r
40[0]H ei.K- cr,,r:i .1: .Y0-0

.c;:-1 c^:ri: fJ.: c,1! (y' ..:r!ga; WJ (*iJl) 'f O-f

.COM2 r coMl (drj<- c.iLt *i {) g*.,ri (-,itl) .Yo-v

INT 11H (d.INT 21H (*ijl) .Y0-^

3FTI b INT 2OH .YO_q

39H (c) . 31H (-ijr).Y0-\ "

..1-l.rr.l-.r: rJn, g1L; (y'.6:113 c.,llL'rl (JJl).Y0-\ \

5CH:

80H:


