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SMART MODEM

APIRAK CHIRASOPONE
SUCHART SANGHIRUN ..ADVISOR..

ACADEMIOS YEAR 1887

ABSTRACT

SMART MODEM is a circuit card that use for transmit and
receive data from the one computer to the other one that far, by
Telephoneé Line which the interface tods. This card will be change
Data.Signel which is a Digitel Signal to be Analog Signal out puts
vy and can receive Data Signal that in Analog Signal Symbol. For -
change in Digital. Signal and send to the computer go on.

This Smart Modem is design for technic Modulation and
Demodulation. The Frequency Shift keying (FSK) use for a ready
made Ship Modem. And'the communication contect of Half Duplex can
send about 6060,1200 Bauds.

Coupler Techniques use by direct coupler techniques and the
press—belephone.EThe telephone call from one to the otherlby Smart
Modem ¢ircuit cerd that will do by Automatic,

Soft Ware is support by techic program writting Resident
Program in the Computer Me&ory that very comfortable to use it by
choose many manu. The computer that can use with Smart Modem cir-
cuit card is IBM PC/xt. But the speed of IBM PC/xt will not mor%

6 MHz.
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list i off lieting
ga'e 97,132 i line/page=57,width=132 col,
%;e Da%aCom&unication 7 Title name
subttl  Press key Ctri-Lshift ; Subtitle
; listing

H
i FROJECT 4 Znart Modea z
i FROGRAMMER ¢ Apirak Chirasopone =
i SECTION ¢+ Cosputer Techrolagy =
i DEPARTMENT :  Industial Instrumantation Technology =
] . =
i i =
j

FRCULTY + Engineering
UNIVERSITY Institute of technology Ladkrabang

L e R Tt T ETT;

R IDENTIFICATION DIVISION ¥
jom- = Frogram 1 SMART MODEM *
joom-—- Procedure t 1. Check key Ctri_Lshift ,esc
i S Displaz Message +
; 3. Reside grc*ram *
; + 4, Transaitte aata #
; t &, Receive data i
; + 6. Cancel progras Press Fi +
; ¢ 7. Send 'EDF' Then end send: ¥
PERER R R R AR SR R E A R R N 54
jom=- EQUATES DIVISION------
2810 #qu ¢ g
one Bqu 1
four 2qil 4
Eagec equ 26ro ] gaqe 0
ise - EQu 1000 j Base address progras
calor £qu (b800K i set color display
mon equ 060G0h i set monochros display
fun2 equ 2
dos2!h equ 214
fung 2qu 9 i function display
block equ 360
jo=-mm- INTERRUPT CALL--------
no_key_int: BQU (Ih ; veyhcard interrupt
ir§4 Equ Gch i level 4 of tha 8259
vigeo egd 10h i reuting providas the CRT
keyboard equ 160 i keybcard service
resident Bl 27k ; terminate and residant
e KEYBOARD SERVICE------
key_rd_{lag 2qu 2 ; read keyboard flag
key_ctrl Equ Géh ; 51terna{§ key depressed
xey_lshift Bau 426 j right shift key depressed
jommm—- PROCEDURE DIVISION
interrupt Sequent at zero pointerrept vector
org ne ke{ int¥four § 09%4
keyint dn 2 Jupl® i keyboard vector
‘ arg 1rgdefour i OCk$
1ncomd ad 2 dup(?) ; coab vecter
interrupt enas
PR O A R T R e 6 H
; HAIN PROGRAM FOR TRANSMITTE AND RECEIVE ONE CHARACTER ¥
PEH R R O R R R T A R R R b F RS R L B 4
L5EQ SEGMENT PARA PUBLIC ‘ceeg’
ASEUME  csicseg
{RG base ; base = 100k
INCLUDE  MA_CROLPRG 3 include sacro
start Froc  near
Jap  initial ; jap to initialize resideat
INCLUBE DB.PRO i include &b
Newn_KEy: sti ; enable interrupt
push ax ; save registers

s Bush. by



exit2e
Work:

yes!
chg:

exit_keyboard:

save

argals
areal:

pusn
push
push
push
push
push
pushf

193

call cs:old_keyboard

Loy
int
angd
oap
jne
Chp
jne
EGY
jp
bet ¢
Chip
je
&3V
Jap
&ov
ROV

Read_|

RGY
50V
push
nuvh
pus
tall
pap
pup

ROV
BoY
tall
BOV

ROV
nov
push
may
push
call
pop
pop

pop
pap
pop
pop
pap
pop
pop
pop
iret

jREEERERR R R RN IR S

j..Save old screen..¥
PHEREERIE R R R

proc
RoY
add

By
Eb
KOV
acv
CRE
jz

a3V

i
ds
i
di
ds
33

{rec_checkl,0

s
’
.
]

call old keyboard routine

ah,key_rd_flag read keyborad flag
keyboard i reguest function
al,key_ctrl or key_ishift

lshift

al,key_ctrl or key_
; short jus

exit2
checkl,!
work
check, !

exit_keyboard

ur

al,7

yES
ax,calor
thg

2% (on
253X

po

[stdis],0
51,00

51
by, 4060
bx

save
by

i

checkl, !
chetk,0
teait

checkl 0

[stdis),0
di (00

ai
bx,4000

near
di,g

S

b

si ;

5p

Chy 160
ah,esifsil
(steisl, !
orther
estyldil,ah

-

'

-y - —-e mu

o

- -—

—e i e

- e

R R rp

i if ready to pop and to oid addrass

key ctr,lshift and esc pressed
tec pop and to old address

get'current display mode
zonochros adapter = 07 7

meaory = ObBOOK
memory = Ob0OOk

€5 = address screen memory
Read cursor position

set index address scraen @emcry
pass parateter to subroutine save

to save old screen transmitter

-return sg

give checkl = 1 ;chaw that ready
to transmitte and receive data
set parameter old

index screan

to stack pointer

clrscr display transaitter

retrun sp to normal

index buffer
sp = spé index of screen
index screen

old position of ip )
count character + attritute

save space of transaitter 7

screen is savee into bufrer



oriner:

incement:

save

disp

govel:

pove 1
poveZ:

cd:

play:

lge:

large:

haft_len:

aovell:
novel2:
end_disp:
. disp .

jap  incement )
pay  estylldil,ah ; screen of receive is saved
int sl

inc  di

loop area?z

cop  dibx )

jnae areal jjusp if nat above or aqual
ret

ENDF

JHEEEHHHEHH HE

jo.Display Message..#

SERERFRERERERERRREEER

Froc near

pov sl 0 s index hutfar

add sp, ; position di

peg i 1nded screzn aenory
su p i old position of ip
CEp [check4],0

je novel

cap [checkdl,!

je  movel

cap  {checkdl, 4

jnz move_l

pov  cx,28 3 count col.

jsp  moved

nov cx 160

cap e;kQJ.

jne cl

aoy  alymenulsil

Jap % ay :

cep  [checkdd,t ; receive data

jne €2 2

aov  alytran(sil j transpitter

jmp Fl y

cap :Heck4] 2

jne

Bov a% bardar(sx,

jmp Y

cap Echeck4},3

ine o4

sov  al,border_1{sil

imp  play

cap Fcheck4],4

jne  play

pov  al,baud_senulsil

wov gs i 1,8l  move value porder to screen sesary
i

ROV %yte ptr es:[dil},07; move attribute to screzn azmory
inc g

inc =i

loop wmave?

cip  f{check4l,d

je  lge

cap  [checkdd, !

je  lge

cep [check4l, 4

ing  large

agd  di,54%2

cap si, ‘len_nenu

jnae novel2” 3 if no then goto movel
jmp  end_dis

tep  [checkdl,? 3 20 line border

e hatt_len .

cap  si,len_border_1 -
jnae sovell”

jnp end'disg

cap  si,len_border

jrae  movell

jmp  end_disp

jmp  move |l

isp  wovel

re

. EDCP..,

illiliiiiiii!itilh!&liiiiliixi!!*it*



message

Bessage

old

putd:
puta:

utd:
guté:

0ld

txpit
agian_play:

stand:
tt:

key2:

.
[+3
3 WR1

TE MESSAGE

70 TRANSKITTE DATA #

LR E R F RN R RN SRR E R AR R R

Prac

IRCLUDE HESSAGE.FR0

ENDP

fiear

[$32222222222 2222222323

3+ RETURN OLD SCREEN..*
PRHEHEEER R AR EREREE

ﬁFDC naar

ROV
add
=
sug
ROV
cLp
iz
ROV
jap
ROV
nav
ing
inc
loop
cEp
jnae

may  da,coordinate

nov
aov
int
ret
ENDP

si,g

s -

e

di ;

g

e 160
[stgis],l

f
alentyiicil
estldil,al
di

5i;4

put

si,bx

putd

bh, 00
ah,fun2
vi&eu

PRI LS
3 MAIN MENU, #
SEREEECEREAEE
broc near

aov
push
LoV
tall
pap
AoV
a0V

. MOV

push
Loy
call

pap
pov
fov
nov
push
Bjv
call

6i 1332

i
[chack4), 0
disp

di
{xcordil, 27
{ycordil,8
c1,1334

di
{check3l, 0
nessage

di
{zcordil, 27
{ycordil 13
61,2434

di
{check3d,2

check2, !
exit_out

stand

ah, 2

key?

nupl

(a _checkl,l
aglan_play
axit_out
ahyd

keyd

si = buffer
sp indes di
retrun jndex screen

- e .

sp index ip
attribute + ascii

et

; tranfer buffer to screen area

line fuil ?
string ready ?
jusp 1% not above or egqual

i
srite old position to screen ;

. S anp W me Y e

1 set index address sgreen gemory
pass paraseter to subroutine disp

order menu

to display border trensmitier
retrun sp
s set cursor position ¥ = {

set cursor gosition y=0

rod =2 , col, =t

pass parareter to subroutine message
ROV cﬁeck select display

to write install
retrun  sp
s set cursor position x
3 set cursor position y
row = 19, col. = 1
push to surputine
select display Fl

toc write message
retrun stack pointer

L L

[Tl 3]
—

key ctr,lshift pressec ?

it yes goto exit_cut

tunction 01 = keycoard status
transfer to rog driver

loop if no key wait

function 00h int 16&h read char,

nusber 1
to transaitter

to main manu again



end_resident:

exit out:
txmit

baud_select
baud_sand:

baud_wait:

key_baud:
exit_out_baud:

exit_baud:
baud_select

nual
genu_send:

stand_1:

call nun2 i to receiver

imp exit_out

Lop  ah,d

jng  est

call bagd_seiect

jap  agian_play

cap  ahy i key E5C 7 )

je exit out i it key ESC then exit program

cap ah,59 i check key F1 to clear program

jne  stand

assume dssinterrupt  § ciear interrupt vecter

&ov  ax,interrupt .

sov  gs,ax

&ov  ax,word ptr csilold_keyboard)

aovy  dsilkeyint],ax

wov  ax,word ptr csilold_keyhoard+2]

mav  dsilkeyint+2],ax

rat

Endp
iEnd‘MenullllllllllllllllllllllllllIllllllllllllllllllllllllllll!lllllllllll

§ .

; SELECT BAUD RAT

Froc Near :

aov i, 2100 i set index address screen BEAcry

push di i gass paraseter to subroutine disp

aov  (check41,4  ; horder transeitter

tall disp i to display border transmitter

pog di i retrun sp

set_cur 29,19

pav  ah,0th i function 01 = keyboard status

int  {th i transfer to rom driver

jz baud_wait  § loop if no kay wait

read i function G0k int 1&h read char.

cep  ah,2 ; number 1

ing  key_baud

nov  [baud_ratel,0FBH ; 1200 b/s

jmp exit_out_baud

cmp  ah,l

jne baud_wait

mov  [haud rate) OFSH ; 600 b/s 8

gov di,03EZ4

sov al,lbaud_ratel

out dx,al

ret’

Endp

]

; TRANSKITTER LATA

roc near

wev 61,2150 i set index address scresn memory

push @i i gass paraseter to subroutine disp

6oy [checkdl,l ; berder transaitter

call disp i to display border transaitter

pop  di i retrun.sp.

gov  [acordil 35 i set tursor position ¥ = ¢

aov  [ycordil, 13 i set cursor pasition y = 0

kov 43,2152 yrow =2, col. =

push di j pass parameter to subroutine message

savy. [check3l,3 ] @ov cﬁeck select display

tall wessage i to write install

poe di y Tetrun sp

sat_cur 34,19

cmp checké,l i key ctr lshift pressed ?

jeexit_nual i 1f yes goto exit_put

sovy  ah,Dih i function 01 = keyhoard status

int  1éh i transfer to rom griver

jz stand_l i logp if no key wait

read i function GO it 16h read char.

cap  ah,2 N

jne key_2

czll s_file )

cap [a_trand,! j if = Q'then read senu again



jne
Gov

GENU send

(a_cfieckd, 0§ exit prograa

jep exit_num!
key_2: cap ah,3
jne stand_t
mov [m_checkl,!
exit_numls ret .
num} Endp
jEEsmasmREEsEs
;i Send File =
s _file Froc near
fssume dsicseg
push cs
pop  ds
sov 41,00 L
push di i gass parameter to subrostine disp
mav  [checkd],3 5 border receive
call disp i to display Gorder transaitter
pop di i retrun sp
aav  [xcordil,i ; set cursor position x = |
mov  lycordid,0 3 set cursar Positxon y =90
gov  di1,02 }orow =2y gal, = |
push di i pass parazeter to subrouting sessage
sov - [check3),6 - ; mov chetk  select display
tall sessage i to write install
‘pop di i retrun sp
way  [xcordil,!  set cursor position x = |
aov  [ycordid,21 ; set cursor pesiticn v = O
movY 01,3242 i row =22, col. =t
push di i pass ?arameter to subroutine message
mov  [checkdl,7 5 mov check select display
call message i to write install
pap di j retrun sp
new_char: aov  (xcordil,43
mov  [ycordi],0
set_cur Excor&i],[ycordi]
Space: sov  cx,19 X
gov al,’ "’ i clear onlz une character
space_l! dec [xcordil j back to thz old character
Write i write character to screan
set_cur [xccrdi],[ycordiﬂ' .
loog space_{
inc I[xcordil
set_tur (xcordil,0 .
aov  si,offset fname i address file-nane
sov  cx,l8
stand_11: sov  ah,0lh 3 function 01 = keyboard status
int 16h i transfer to rom driver
jz stand_1i i loop if no key wait
reas i function OCh int 1&h read char.
cap ah, 60 HRY,
joe key 12
out_a: aov (e frand,0 ; again menu
jap exit s_file
key_f2: cap  ah, b7 i F3
ine key {3
out_F3; sov (e frand,1 ;5 axit
jmp exit s file
key_f3: tap  &h, 4 ; Fé
jne  back
Call directory
cap [dir checkly2 3 F2 =1 FI=2 apen =0
je  aut_F3 i to exit progras
cap (dir_checkl,!
je out_a i to again menu
Lall telephonz_num
cap [dir check),2
je out_f3
cap {dir_checkl,!
je out_a
lap  open_dir ; to open file
. «  s.mySIEESSEEISIZE



back:

chang_i:

wr_l:

fix_posi:

r_trun:

stand_13:
process:
pro:

tel F3:
tel_a:
open_dir:

failure:

tonti:

no_end_file:

end_vile:

close_send:

tap ah,14

jne 1 _trun

aov al," ’ ; clear only one character
dec [xcordi) ; back to the old character
tap [xcordil, 24 jeol. =907

je chang_t 3 11 yes then goto ald line
Jop wr_i  to del one character

sov  {xcordil, 25

a0V, 18 3 set new count -

set_cur [xcordil,0
mov si,offset fname
jaf tix_posi
set_cur [xcordil, 0

begin buffer

-

posirion of current cursor

? i P

inC oy i incresent counter
dec si i tlear one butfer
write

jop stang_ll_
; RETRUN CHECK KEY =

]
Cup ah,23 i key retrun
je process

SSI=RT==zZ=zzxz===

inc [xcordil

write -
set_cur {xcordil lycordil
dec cx

cop cx,00

ine stand 13

inp new_char

jap stand_t1

inc si

aoy  alyd

sov {s1],al

call telephone nuas

cap (dir_checkl,2

je tel Fl

cap  [dir_checkl,!

je te _ad'

jmp  opea _dir

Jap out F3

jap out_a

open_tile fname i open_ file name

o failure j Jip if error open file
sov  handle,ax j number of tile_name

call set_send_ic '

jmf conti i to read tile
call fail _open

Jnp exit’s_file

read_file handle,len_buffer buffer

jo  failure_read

CRP  ax,Cx

jz no_end_file i Jmp if = 1024 byte
chp  ang 0

joz no_end file

Jip end_file

call on ry2
call fill

disglay charecter
call send data_file

sand dats to modea?

3
call check blotk protocal
cap Ierror_tyre],l i 1t error then mov file'old pointer
jz no_end_file j again send

jmf conti
call end_of _file

aov  ah,3EH i close file



tailure_read:
tailure_block:

exit_s_fila:
5_file

an_ry2

oh_ry2

end_of _file

end_of _file

set_send_ic

wait_set:

set_send_if

send_data_file

wait_status_im:

in_status:

sov  bi,handle
int J.l

jﬂ‘ Biit_s_file
call failread

jap exit’s file
cail faillblack

mov al,28h ; off hold line

' =-========-====

roc Near
»ov ds,03E4H
BGY &l ODH
OuledX al

tzzzzfzzlzzz=zz
Proc Near

pov al, 04 ; EOF

KoV dn,OvEdH
out dx,al i out heat transaitter

B A e e e

Proc Near

2oV dx,OSEZH ; set baud rate
sov al,{baud_ratel
out dx al

aoy dx,03E4H
mov al, 103K 3 rylyry2 aft
out dX,ul

w0y dx,03E6H /

in al,dx ; receive carrier COT
test al, 04

iz aait _set

pov (tiael, 54 i delay 3 sec.
call tine delny

Frnc Near

Y sx,offseL buffer
mov (timel 1§

call time AE;ny

nov al,01R ; 50 head black out
aov dx, OSEO

out dx,ul i out head transmitter
inc dx i port G3EiR

in al,ax

tast al 0Lh

jz Wait' _status_in
A2
adv ox,clock ; charecter 1024 byte

Irh

may dx,03E0H



next_char:

send_data_{ile

check block

wail_cdt:

no_recs

err faile:
waif_delay:

garrier_send:
exit check:
check_blogk

telephone_nus

telephone_num

directory

n_char:

aav al,[sil
put ux,al
inc si

inc dx H

in al,

test dl Oih

j? next char
loop in status
ret

)

data to line telephone

port O3ELH

if cux = 05 then end block

pov d¥,07E4H
wov nl 09K

out dx, nl

mov [txme]

tall time Aelay
mov dx,02E6R

in al, b i
test ¢I 04h

iz wait cdt

nav dx,03EAH
moy al,0DH
out dx, al

nov dx,OSElH
in al,d

test al 02H
Ji no_ rec

mov dx OWEOH
i“ ll

cap ai 21

jz err {qxle

sov lefror type] 03

jop wait_delay

ry? off

receive carrier cdt

i port status

] in error check
g check error

NAK
P yes then jap to error
no error

mov [error tgpe] 'l

pov [timel,l
call time_delay

mv dy,03E4H
gay &l ,0DH
out dx,al
ret

sgnd carrier

INCLUDE TEL.PRD
Endp

JEEEH R
; Directory File +
sHERHEEEEEE PR R R R

l

set cursor position-x :
ron 32, to

set cursor fosxtlnn y

mov check select display

Froc near

noy  [page_dirl,0
aov  [xcordil, '
oy [ycord¢] 0
mov d ,02

push

fov [check‘] i
call message

pop di
fov  [xcordil),43

; write [send filel dxreLtory:
retrun s

i

]

}

i pass nrametur to subroutine message
j

:

!

i maxinue of cursor position



in_keys

back_dir:

d_chang:

d_wct

dir_tix:

d_tran:

dir_13:
dir_pra:

-\

gov  [ycordil,0
set_cur [xcordild,lycordil

pav £, 19

agv al,’ ' ; clear only one character
dec  [xcordi] § back to tze old character
write ; Write character to screen

set_cur £xcardi],[ycardi§

loop s_pace_]

inc (icordi]

set-cur {xeordil, 0

sov  si,offset fnace  ; address directory naae
mov cu,l8

aov {xcordil, 23

set_cur [xcordil,0

agv  [dir_checkl,0 ; key F not press

]
sov  ah,0Th j function 01 = keyboard status
int 180 i transfer to rom driver
jz in_key + locp if no key wait
read ¢ function 0%h tnt 1&h read char,
cap ah,60 ) F2
jne k_F2

sov [a_trand,6  ; again senu

tov [dir_checkl,l ; check key f press
jmp exit dir

cap  ahgbl 7 F3

jne  back_dir

sov (& _tranl,t oexit

aov  {dir_checkl,2

jap  exit_dir

check back space

H
jne o frun ; if not then goto check retrun key
mov al," " ; clear anly one character
dec [xcordi] i back to the old character
cnp [ucordil 24 col. =07 ‘
j&  d_chang i if yes then goto old line
jop d_wr j ta del one character
mov  [xcordil], 25 4 fix position
]

@ov  cx,13 set new count

set_cur {xcordil,0

ROV siyoffset fnane

Jep dir fix

set_cur Txcordid, G ; posirion of current cursor
inc cx

dec si

write t write character to screen
jmp in_key i to get -nes character

+ RETRUN CHECK KEY =

cwp ah,28 xey retrun ?

je dir_pre f if yes to process string diractory

B0V {sil,al

. = get dir_name to buffer
int si

inc bufter

UV P

inc [xcordil inc position column

write write character that current cursor
set_cur [xcordil,lycordil

dec cx y dec Count

tap  ©x,00

jne dir 13 7 i ex 0 then goto dir_ 13

jmp n_char ; to clear string and get new string
jep in_key i to get new character

inc si A 3 put 0 that end string

BOv

; SEAACH FOR FIRST MATCH DIRECTGRY =

oV ahylah i function = set dta
xov - dx,offset dir buffer ; address buffer



start_dir:

match:

get_file_dir:

dir_clear:

d_natchs

select @
exit dxr.
direttery

nath_dir

less:
math_dir

select _file
set_poSition:

wait_key:

Jz wait _key

int dos2ih

Bov [xcurdx] 2

aov [ycordil, 2

nov 1 of{set tile_buffer

mav  ah,4eh i function = search

pov  Ccx,0 ; attrisute ‘norgal’

Bay dx offbut fnage  j address of ASCIIL

int du:L 1

jo  exit_dir to display file not faund

it no_match

set chuat for filename

3 count nuzber of filemasa
dir uur{er+’0

; offset address that byte 30-42

i filenane und extension in fora af ascii string
save count file name

count filename °. -E«tent1on
transfer string to display
filenane to bu?§er

® o -

mov  x,20
aov bl 00
gov si, nffset

push cx

mov cx,13

aov- ul,[:l]

mov [dil,al

set_cur fxcordi],[ycordi]
write

inc [xcordil]

inc si

inc di

100F get file_dir

call math_dir”

®GY CX, Ia
wov, al,
nov [ﬂlJ,al
dec si

loop dir_clear
aov ahy4fh

int d0571h

jnc d_natch i Carry flag
pop c#

wov [page_dirl,0 j oir space no file on disk

jup select i if no match then ta select file
gop ox

inc bl ; count filname

locp match i get next file name

sov [pa?e dirl, 1 j onext dir wait to come display
Cull select fl e

-

write to current pasitian
increment position coluanm
increasnt puffer

increment filename buffer

- m - .

; to operating tabis

Search for next match

= clear ta jap

pu:h dx

mov al,{xcordil
mov dl, 3

add al, 1l ; increaant position
nov [hhordxl al
tap al,79

ic less

sov [xcordil,2
inc [ycord1]

po

re

Endp

Sclect File Name
roc near
mov [arrow_u
nov Larrow r
wav [xcordil,?
noy [y:ordz] 2
tall tind_xy i find _x_ positicn and _y_ position
set_ cur [thfdl],LyCDrdll
Bov j function 01 = keyboard status
int 165 i transfer to roa driver
.4 loop if no key wait

read ; function 0Ch inl 1eh raad char.

3 pasition

-—
% § Sy
- -

<o



o
&

™

47 ah;bo i
jne d_F2
sov Lo tranl,0 a?ain BNy
sov {dir_check],! ; check key F press
jep exit_select
d_F2: cap  ah,bl i F3
jne arrow_up
aav [m_tranl,i ; exit
wcv  [dir_check],2
jmp exit select
arrow_up! tmp  ah,72 3 key arrow up
jne  arrow_down
cep larrow_udl,?

je  no_up

dec [arrow_udl

dec [ycordi] .
no_ups jmp wait_key
arrow_down: cap ah,B3 i ey arrow down

jne arrow_right
i (fage_dir],l
Jjz check_doun
no_next: mov  al,{ypusitionl
sub al,larrow_udl
cap al,l
)z no_down
cop al,l
Ju to_xposi
down: inc [arrow_udl
inc {ycordi] ]
set_cur [xcordil,lycordil
jmp~ no_daown
to_sposi: way  dl,{xposition)
cop ol larrow_rll
jo no_down
Jap down
check down: cap  fycordil,s
jnz no_nest
cop [xcordil,bé
jnz_ no_down
call clear_dir
call read_file_next
jap set_position
na_down; jmp waif key
arraw_rights  cap ah,77 } key arrow right
jne arrow_left
wov  al,larrow udl
cap al,lyposition]
jne no_limitt i it O y_position then no_check x_position
nov al,larrdw rll
cap al,(xposifion] j chack x_positica limitt
je  no_right cursor not sov
Jip  BmOY_pds
ne_limitt: sov  ah,larrow_rll
cep  ah,4 ; check coluan
je  new_lina_cur
BGY_pOS: inc larfon_rl]
sov  al,[xcordil
add al,l¢
aov  [xcordil,al
jip wWait_key
new_line_cur: mov ah,[arroe_ud]
tap ah,3
je  no_right
ooy (arrow_rll,0
inc [arrow_ud)
wov [xcordil,2  ; new line -
int lycordil
no_rights jmp wait_key
arran_left; cap ah,7%
jne get_namz_file
nov al,larrci_rll
cap al,0
je  up_line
dec [arrow_rll

chack x position that limitt by dir
it full than no mave cursor

-

-

 key arrcw ieft



up_line:

no_left:
get_naze_file:

full:

" count_full:

root_tilas

_incy

prit _select:
select_file

clear_dir

write_space:

clear_dir

read_file nent

&GV
sub
Loy
jap

inc
int
ROV
cap
je
loop
BOY
tov
aov

J&p
inc
LoV
cap
JE
jap
lﬁt
in
re
Endp

a;,tharﬂxl
al,ib

[XCDFle al

wait key

{arrow_udl,0

no_leff

[arrow_udl ; to up line

farrowrll 4

[XLDFle,bL

[ycordx]

Wait kay

ah, 28 ; check key retrun

no_left

ax, 0000

al, b3

[arrau ud]

Cx,ai

al, 13

(arruw rll ic leul
dx =1

dx,of!sat tile_ hutfer

dX,UI

gi,ax

5 o{{set tnase

5i

51

al,(si]

aly "\’

rout tile ,
cxyi2

al,ndl]

[s1l,al 3 read filenage

si

al ,[di}

te pO:lt ion of file name
b+ BEY

a
k4
2

a i check space cnaracter
Luunt ull

full

al, 0 .4 point end of filename
[sx] al

fdir. _checkl,0

exxt _select

ul (si)
al, 0

nc
root_tile

5i
fall

:
!

----- -

+ CLEAR OLD DIRECTORY ON SCREEN MEMORY

Proc
20V
v
uov

Near
{rcordil,z
[{CDFdl],L
a

set_cur [xcordil,{ycordil

wrife
int
BOV
Chp
jnz
a0v

[xcordil
ahy(xcordi]
write_space
{xcordi %
[Icardxl
ah,lycordil
ahyb
write_space

e 8 e 2t 00 R S e O e e e

...................................



read_satch:

get_dir:

tlrss

satch_d:

no_file d:
read_file_next

find_xy
sub_s

quo:

xy_positiom

find_xy

retrun_code

oo_retrun:

mov [xcordil,2

GOV Lycuruxl 2

poy ol nffset file barfer

mGv ah, ben } Search for next match

int uoleh

pov Cx,20 ; set count for filename
nov  bl,00 H COLﬂt nuaber of filerame
tov si, loffset dir b4¥f5r+

push cx

mov X, 13

wov ul,ISLI

pov {G1l,a
set_cur
wrife
inc [xcoradr]

int si H
inc di H
long get_dir

call math_dir

mov X, 1’

oV al,’

nov [s1],al

dec si

lonp clrs

mov ah,4fh ;
int das2ih

jnc match_d ;
pop Ccx

uov [pag: dirl,G H
jmp no_tile_d ]
pop cx

int bl ; count filname

loap read_match 3 get nest file naxe

aov [page dirl;l 3 next dir wait to come display

; fiienane to buffer
txcurdi],(ycordi]

increment buffer
increacnt filename buffer

; to operating table

Search for next aatch
Carry flag = clear to jap

dir cpace no file on disk
it no match then to select file

PfCL Near
mov cl,00 i
ooy nl bl )
sub al, h i
jnc quu H
J6p Y
int ¢
imp sub_
nov [{position],tl ; position of y_position
mov al,5 N

}

aul cl
¢l = Gy

mov ¢l,al H
nav

=1 -3 [z =nusber of file namel
i position of % _position

ivisian
= divisar
to increament guotian
_position § tp prucess y valua
i quotian

sub
ROV

ENIP

al,cl
[xpositiond,al

froc Near
cap (eafl0
jne oo rE run

1 first odh in ?

5
cap alyl3 i

i

]

Odh ?
jne no_re

inc [edf]

nov bx,01
jup cude re $
cap leotd,!
jne no_re
cap dl 10
_hn: o _re
mav hxy2

fah ?

- —n -



nov {20fl,0

jmp code re }
no_re: agv [eof] 0

Kov by,
tode_re: ret

retrun_code ENDP

3 ERROR DISPLAY =

j==s=3saszzassesz
1ERROR Open_File
fail_open Proc Near
mav [xcordil,?
set_cur [xcaréi),l
B0V Cxy10
aov  si,offset er_file
er_l: mov  al,[sid
wite
inc si
set_cur [xcordil,!
inc [xcordil
loop er_i
key_wait: mov  ah,0lh
int 1al
jz key_wait
read
ret
fail apen End
{ERROR Read File
%ail_read Proc Near
push si
push cx
push ax
rov [xcordil,2
set_cur {xcuréi],l
mov  cx,10
nov si,offset error_read
er_read: pov al,lsil
write
inc si
set_cur [xcordil,l
inc [xcordil
loop er_read
key_read: sav  ah,0lh
int 1eH
jz key_read
read
pop si
POP Cx
pog ax
re
fail read Endp
+ERROR Block ‘
iail_block Proc Near
push cx
push ax
push si
‘mov [xcordil,2
set_cur [xcor&i},l
moy  €x,10
aovy si,offset er_block
er_2: mav al,lsil
Write
int si
inc [xcordi]
set_cur [xcordil,!
loop er_2
¥ey_blocks mov  ah, b1k
int {4
jz key_black
read
pap si
pop ax

et



fail_black Enap

i RECEIVER DATA

1un2 ﬁroc near
push ¢s
pag  ds
nov  di,00
push di pass parameter to subroutine ¢isp
mov  [checkdl,d Earder recaive
rall disp to display border receive
pop di retrun sp

aov  [xcordil,l
mov {ycordxl 0
&V 1‘ 2

push

any {checko] 12
call message

pop di

set cursor position %
set cursar PuSltan y
row =2 , cob, = L
pass parageter to subroutine message
mov Cq:LF selact display

to write install

retrun  sp

1
0

pav  (xcordil,! set cursor position x =1
Aoy [ytordx],;l set coursor p051t101 y=0
nav  di,3342 row =22, cal, =1

push

pass %araneter to subroutine message
mov check select display

to write install

retrun sp

di
gov  [check3l, 13
tall message
pop di

N m g M S A AT en S M Y A W WS g

drak_char: sov  [xcordil, 70
Lov [ycord1]
set_cur Cxcordil yLycordil
drak_space: nav cx 24
aov aly’ "’ ; tlear only one charactzr
rec_space_l:  dec [xcordil j back te the old character
write ; write character to screen
set_cur [xcordi] [ycnrd15
loop rec_space_i
inc [xcorail
szt_cur [xcordil,d

aov  si,offset fnase ; address file-nase
. (11 cx,2»
rec_stand_il: mov ahk,Gla j function O = keyboard status
int 16b ' transfer to roa driver
jz rec_stand_ti ; loop if no key wait
read i function 00k Int $&h read char.
cnp 2hy 39 i Fi

jne rac back
gov  (n fran]al i exit
Jmp‘ gxit_numl

BAL} SPACE =
rec_back: &mp ah, 14
ine rec trun
sov al,” ; clear Dnll une character
dec [xcordi) back to thne old character

gol, =0 7

cap [xcordil,4b
j it yes then goto old line

j&  TEC chung {

e -

Jap rec_wr i to del one character
rec_chang_l: nov  [xeordil,47
30V CX,23 3 set new count

set_cur [xcordx] 0
pov si,offset {name ; begin buffer

Jmf rec tiu _posi

rec_wr_l: cur [xcordil,o ; position of cu:rent cursor
inc cx { increment counter
dec si { clear one buffer

rec_fix_posi:  write
jp rec_stand 11




rec_trun:

rec_stand_1{3:
rec_process:

rec_again:

Error_recs
exit_rua2:
nu2

set_receive

tarrier_no:

exit_re:
set_receive
receive_data

start_in:

cdt_in:

top ah,28 j key retrun
Je rec_process

P T D D T
----------------

iDV {si1,al i 92t file nape
inc si

inc {xcordil

write

set_cur {xcordid,[ycordil
dec” cx

tap  cx,00

jne rec stand_13

jmg drak_char”

jnp rec _stand_11

inc

ROV al )0

KoV [51;,41

KOf CX,CR ; file norsal

aav dx offset fnane

int dos2ih

jc error_rec

BGY handle_rec,ax i create successful

Call set _receive . :
rall receive_data ; receive 1k block and display

Jmp exit_nua2
E drak_char
re

aov dx,03E2H
pov al, | Thaud _ratel ; set baud rate

out GX,nl

a0v dx,03E4H

oV nl,ODH 3 ry2en
out dx,al

nov [timel,l1B ; set 2 sec,

call tise delu) i send carrier delay 2 second

aov dx,03E4H
aov al, L 09H i off ry2  receive carrier
out dy al

7 protocal user answer

nov dx, 03E6H

in al,gx

test al 104h 3 check carrier detect
iz carrier _ho

roc near
sov [error_typel,0

moy cx,block 1 black = tk byte
sov di, offset huff<r

mov ox,03E6H
in al, dy ; theck cdt in again



wait_in:

get_data:

eof _t

end_got:

goto_get:
riad_gt:

parity_err:

framing_err:
el_rror:

receivedata:

not_save:

exit_start_in:
receive_data

note_file

save_file:

test al,04h
jz cdt_in

aov al,0DH
wov dx,03E4h
out dx,al

aov dx,03EIH
in al,dx

test al,02h
jz wait_in

pov dx,03E0H

in al,dx

£ap al 01 }
jnz eot_ )
irp goto_get

port status

check data in

et data
{th = S0H start of text
jmp it not SOH

cep al,04 ecf EOT
jnz goto_get § jap if end of file
jnp exit_start in

- mw

j~-- end” check head----

sov dx,03EiH  j port status
in al,dx

test al,02h ; check data in
jz read_st

sov bl,al

test al,08h

inz garity_err
zov al,bl

test af,20h

jnz traming_err
jap receivedata

i if =1 then to display ecror

nop

jmp el _rror

nop

sov {error_typel !l

sov dx ,03E0H

in al,dx ] ?et data

gov g§i],al i load data tc eesory bufdfer
inc di

loop goto_get 3 in new_data

sov al, 0%
sov dx,03E4H
gut dx,al

call fill
cop ferror_typel,!

jz_ not_save j if error not save
call note_file ; save data to disk
call protocal

jep start_in

mov al,28H H
mav gx,03E4H
out dx,al

re

new block again

end receive cut hold line telephons

¥
Proc Near

nov ah,4Ch H
#ov by, handle_rec
wov cx;biock 3 save 1k ayte
nov dx,offset buffer § cava from buffer

function save file



grror_rec_notet

n0_Brror _save:
exlt_note:
note_file

aft_tfrg

oft_1rg

protocal

not_error_rec:

send_check:

tird_recs

protocal

till

get_file:

print_retrun:
in_si:

int dos2ih
jt error_rec_note

ng no_grror_save
call fail_blaek

mav bhyl

Jep exit_note

a0y bh,0” j save ok

proc Near
aov al,0%h
noy g, OaEQH
uut gy, al

aov [timel,3
call time delay

mov  dx,0ZE4H

gov  al, , ODH

out dx,al

poy [timel,b

call time dc)ay !
push bx i get check error save disk

cap Lerror_typel,!

jnz not_error_rec -
6ov bk, 021 i NAK error

jnp send_check

aov bh 08 i ACK nat error

Aoy al,bh ; send 1 data check error
aov dx, J03EGH i port 825
out dA,ax

pov d4,03ELR i Chcek butfer send eaty
in al dx

test al 01h

j? txrd _rec

mov ¥, 03E4H
mv«l@% 3 off ry2
out dX,cl

b
et

Proc Near

mov  si,offset buffer

nay [vcnrdll

sov  (ycordil, 1

set cur tycordxl yEycordil § set current cursor
aov_ al

call re{run _cade 3 ODH,0AH

cag by,0

e prlnt retrun

jap in_si

write j write character
inc si

cap si,block

je exst _till i display ane border
cap  bx,l




je get file

cap b,

je re_code

inc [xcordil el =col + )

cap [xcordil,78 jeele =797

jne ?Et;file i 1f {2 79 thes inc col.
re_code: sov  lxcordil, !l ; retrun

inc [ycordil
cap lycordil, 2!
jne read _
go_next: scrall 1,1,20,78 scroll up ane line
aov [xcord:],l
sov  [ycordil,20 x=1,y=21
read _f: jnp get_file i to get new character
exist_ills ret
ill Endp

i
' JEHEEEREREEREEEY

+ INITIAL PART +
TEERREREEEEEEREE

* initial: ASSUKE ds:interrupt
sov ah,0fh
int video
xor ah,ah
int video
gov dx,offset chow
pov ah,fund
int das2ih

INCLUDE 5_8251.PRO

~

bet current display mode
return al = display mode
funtion = 0

video = 1¢h set video mode

functin = § .
display string begin prograa

B L R PRV Py

gov  ax interrupt . _

ROV dS,ax i 45 -3 interrupt

mov  a¥,keyint

aav word pte csilald_keyhoard],ax

gov  ax,keyint{2]

a0y 4ord ptr cs:lold_keyboard+2l,ax i

cli i set new_keyboard interrupt
sov  keyint,offset new_key

uoy key1ntt2],cs

a0v dx,offset initialtone ; End address resicant
int resident sTerminate resident int 27
;i****i**ii**
i DATA PART &
cREEERREEELE
show DB 25 DUPL),201,25 DUP(2051, 167,954, GIH
0B 25 DUP(),179,25 DUPKI78) 179 GAH GDH
DB 25 DUP(),179,178, FROGRAMNER . *,178,179, 08, 00H
DE 25 DUP(),179,178," By 178,179,084 1 6OH
DF 25 DUP(),179,178," APIRAK CHIRASOPONE *)178,179CAH 0DH
DB 25 DUP(), 179,178, NO. 296326 178,179, 0AH CDH
08 25 DUP(),179,25 BUP(178),179,0AH, 0DH
DB 25 DUP(),200,25 DUF(205),188,04H 0D
DE 25 DUP(), 10 COMMUNICATIon proBRax -, 0nH, oon
DB 25 DUP()," ..PRESS Ctrl*leftShift.,  *jGAH.O0DH,'s’,
start ENDP
£5eg ENDS
END start



Get _cur Matro

sov  3h,0fH i get current display mode ra
int video 3 Int1CH .
N y return value to al
Read_po Macro
push ax
push b
push dx
aav  ah,3 3 Read cursor position
gov hh,0 i select page 0
int video i return ch'= startin? line for cursor
&0v  coordinate,dx cl = endiag line ‘or cursof
pop  dx ; dl = colusn (x coordunate)
pop hx
~EDB ax
NDN
set_cur Natro x,y i set position of current cursor
push  ax
push bx
push dx .
@ov ah,02h i function 2 = pesition cursor
®av  bh,00h i selsct page 0
mov dlyx ; set & = col,
moy  dh,y ; set Y = ron
int  video 3 int 10h
pap  dx
pop by
EDE ax
RON
read Macro
aov ah,0 function 0 = read character

-~ me

int. keyboard ; transfer to ros driver {int [&h}
ENDH

write Macro

j write one character tn screen REDOC Y

push cx

push ax

push -dx

push bx

aov ah,0ah  ; function 0a = write tharacter only

&0y bh,0

BOoV  Cx,l

int video
pop Dy
pap dx
pop  ax

Exbn ‘

scroll Macro uly,ulx,lry,lrx .

i initializa window or scroll window contents up
push ax
push bx
push dx
push cx
egy ah,06h
sav al,l
@ov  bh,07
Bov  chyuly

i transfer to rae driver {int 10h)

function & = scroll up
screll by one line
nordal video attribute
upper left y

. v -



open_file

read_file

mov  tlyuly

mov 41, 1rx
int videa

upper left x

lower right x
int 10k

mov dh,lry % lower right y
i
i

pop  cx
pop du
pop bx

Biby

Macro f_name

aov ah,3DH

sov  aly2 A

mov dx,0ffset f_name
int dos2th

ENDH

Hacro hdéle_b,b
gov  ah,3FH

nov  bi,hd

Bov cx,le b

sov du,of¥set b
int dosZth

END

read file
handle
len buffer
buffer



old keyboard dd ¢ ; vecter old keyboard
caordinate % 0
suf dw ¢
baud_rate db ¢
head file - db O
error_type gb 0

checkl dh 00 ; status resident

check? db 00 ; status resident

checkd db 00

checkd db 00

dir_check db ¢

n_check db 00 ; check status genu

a_tran ib 00 s check status menu transaitte data
sfdis g 00 ; status save old display

tise db 0

eof do 0

seordi db 0

yeordi b 0

xoldt dh 0

yoldt db 0

soldr db 0

yoldr gb 0

spositiop db 0

yposition db 0

arrow_ud db 0

arrow_rl db 0

page dir db 0

check error  db 0 _
rec_check i 0 ; status transmitter and receiver
error_block  db 0

tel butfar db 13 dupl ) )
dir buffer db 43 dup(0) ; scratch area for use by dos search functicn
buffer db 1024 dup(?)

len_buffer equ $-huffer

fi18 butfer  db 270 dup{0) ; butfer file_nase

tnang gh 25 dupl?)

handle dw 0

handle_rec dw 0

menu db 201,24 dup(205),187

db 186,28 dupf 1,186
db 184, [1] Transaitte Data  ',18b
db 184, {21 Receive Data ‘186
db 188, [3] Baud rate Set ‘4186
do 185, [ESCI Exit comaunicate '1B&
db 184,24 dupl )glab

db 200,24 dup(295),188

len_meny equ $-menu

tran dh 201,24 dup{205),187
db 188024 dupl 1,184
do 186, [11 Send File ' 186
db 184,24 dupl ),196
db 184,' [2] Main menu ', 186
db 186,24 dup( ),186
ds 184, Select Nuaber ‘. 186
db 200,24 dupi205),188

len_tran equ $-tran

baud_senu db 201,24 dup{2035),187
db 136124 dup( 1,188
db 186, [1) 1200 baud rate bell,186
. db 184,24 dup( ),184
db “186)° 121 400'baud rate ccitt’,184



telephone

len_tel

border

len_border
border _L

len_border_!
enty

entyl

luu char
character

len_char
charec

5_naue
d_nape
s.help

receive_up

db 186,24 dup{ ),1Bb
db 86 Select Number ', 184
db 200, 124 dup{205) 188

db 201,24 dup(205),187
dh 186124 dup( 1,186
db 18624 dup( 1’186
db 184,24 dup( ) 186
db 200,24 dup(204),188
equ $-telephone

db 201,78 dup(205),187 )

db 1Ba, 178 dup( 1, 184 ; sov blank to screen
db 186 78 dup! ) 186

db 188, 18 dup( 1, 186

db 186 78 dup{ ), 1188

db 188, 78 dupl J, 1186

db 186 78 du (), 1186

db 186, 18 dup( )y 1188

db 18& 78 dupi ) 1186
db 200, 78 dup(20§) 188 ; mov broder to screen
EQU $-horder

db 201,78 dupi205),187

db 186 78 dupl ) 186 i mov blank to screen

dh 184, 118 dup{ ),185

db 186, )78 dup( },186

db 188, 178 dup( ),l&b

db 186 78 dup( 1,1

db 184, 178 dup I

db 185,78 dup? )

db 186,78 dupl )

db 18& 78 dup( )

db 184, 178 dup{ }

db 186 78 dup! }
]
)
)
}
)

- -

db 186,78 dup(
db 186 78 dup!
db 184,78 dup{
db 186 78 dup!
dh  18h, 18 dup
db 196 78 dup{ ),
db 184, ?B dupl 1,184
db 186 78 dup! ),186

db 186, 78 dup(

db 200 78 dug(?Oé) 188 + nov hroder to screen
EQU $-border

I8 4000 dupl0)

db. 4000 dup(0)

db Receive Data Kith 1200°
db ' Bit Rate

db ° Transmitte Dats With 1200 Blt Rate’
db .Pressed Character to sent

equ $-character
db {5] Save File {1l Transm1tte Data’
b’ [N} Exit Comnunication

db ' {Send Filel File Nane:

ib 'Nunher 0+ Telephone:

db * [Send Filel Directory:

db  ‘Nusber Of Telephone:

db ' [F21 Menu Transaitte Data (F31 Exit Con’
db nunxcatxnn [F4) Directory File °

db * [Receive Filel Create FxleName Save Ta Dis’



receive_down
clrscr

ti

len_ti

til

nua_tx
nua_rx
er_tile
er_block
errar_read
ans_hcld

db 'k 3 !
gg ‘[F1 Exit To Main Meny ,

db * [Crt+lshift] Exit Progras_ [ESC] Menulll'
db ‘' Cancel Progras ..Press _Fi_ Key..'

déd Spart Modea )

equ $-ti
gh ' Seiect Number )
db * {11 Transaitte Data '
b’ [2] Receive Data !
db  ‘Error.0gen’

db ‘Error..End’

db ‘Error.Read’

dh ‘ANSKWER HOLD LINE'



long:

connect:
low:

h_tran:
h_rec:

1 _rec:
h_send:
1_send:
h_cthars
1_char:
h_exite
h_dir:
h_receives
1 _receive:

chr:

H R R R R R R LR R R R R R LR

; WRITE MESSAGE TO TRANSMITTE DATA #
SEREREREHEEH R R

set_cur [xcordil,lycordil
add spy2

pap di

sud sp,4

aov 51,00

tap [check3l,!

je connect

cop [check3l,2

je low

cep {check31,3
je p_tran

cop (chack3l,4
je h_rec

cmp [chack3l,d

1 rec

cap [check3l,b

j& h_send

cap [check3l,?

je 1_send

cap fcheck3l,8

je h_char

cap [check3l,9

je 1 _char

cap {check31, 10
je h_exit

cop [check3l, il

h_dir
cmp [check31, 12
je h_receive
cap [check3l, 13
je 1 receive
oy al,tilsil
jmp che
mp chr
sov al,tillsil
jap che ]
sov al,nup_tzlsi]
jRp che
aov al,num_rxlsil
jmp the
nov al,chareclsil
jup che
aov al,s_namelsi)
jnp che
pov al,s_helplsil
jmp che
aov al,character[sil]
jap che
mov al,lon_char(sil
jmp che
nov al,clrscrisil
jmp che )
nov al,d_name(si]
jmp che
mov al,receive_uplsil
jmp che

s position of ax
i retrun check to ax
{ position old ip

check nill display which ?
if no then display charec

y i€ check = 2 then display F!
; head of transaitter

- -

head of receiver

; if yes then display character
; 8h=0

5 #ov display F1

mov al,receive_down{sil -

jmp. che
mov al,chareclsil

i massage of recejver

-



che:

litl:
lit2:
litd:
lit4:
1it3:
lité:
lit7:

1it8:

len_:
little:

lont

exit_sessage:

Loy

inc d

a0v
inc
inc
cap

jne

jap
cep

ine l

jap
cap
jne
Jap
cap
jne
inp
tap
jne
JEp
cap

esi[dil,ai ; aov character to screen

i
gyte ptr es:[dil,70h ; mov attribute to screen
1
si

(check3l,s

it1

len_
[check3l,b
it2

len_

[checkd1,?

lit3

len_

[check3l,8

1it4

len_

[check?),9

1it§

len_

{check31,10
i

jne lité

imp
cap

len_
[check3l, 1!
i

jne 1it7

jap |

cap

jne 1
- jap 1

cmp
ine
cop
ine
imp
C&p
jne
Jap
in

re

en_
[check3); 12
it8

B0

[eheck3l, 13

little

si,len_char

len

exit_message

si,len_ti ; check buffer emty
len

exit_sessage

long



tel_char: aov [xcordi],78  ; maxinue of cursor position
sov  [ycordil,0
set_cur [xcordil,{ycordil

tel_space: mov ¢x,15
mov al,' "’ j clear only one character
tel_s_pace_1: dec [xcordil i back to the old character
write ; write character to screen

)
set_cur [xcordil,[ycordil
loop tel s pace_f

inc [xcordil

set_cur [xcordil,0

pov  si,offset tel_buffer
aov cx,liZ

sov (xcordil,bd

set_cur [xcoréi],@

tel_in_key: mov [dir_checkl,0 ; key F-nat Yress

) :
sov  ah,0Th ; function 01 = keyboard status
int 160 ; transfer to rom driver
jzotel_in_key ; loop if no key wait
read ; function 00h 1nt 14h read char,
cop  ah, b0 ; F2
ine tel k_F2
sov (o _frand,0 i again aenu
f sov [dir_checkl,l ; check key F press
Jep exit_phone
tel _k_F2: cap  ah, ; F3
jne back_tel
aov [a_tranl,! oexit

aav [dir_checkl,2
jmp exit_phone

back_tels tap ah,di 3 check back space
jne tel trun i 1f not then goto check retrun key
nov. al,” * ; clear only ane character
dec [xcordil ; back to the old character
cap [xcordil,63 5 col. =207 )
jg  tel _chang i if yes then guto old line
jop tel_wr i to del one character
tel chang: nov [xcordil,é4  ; fix position
mav. ¢x,12 ; set new count

set_cur [xcordil,0

aov  si,offset tel huffer
jmg tef fix .
tel _wr: set_cur [xcordid,0 ; posirion of curreat cursor
int cx
) dec  si
tel _fix: nrite i write character to screen
jap tel_in_kay i to get new character

j=s=zz===zszsooszzac
tel _trun: cap  ah,28 ; key retrun ?

je tel line

sov [sil,al

inc si i inc buffer

inc [xcordil i inc position coluan .

write i write character that current cursor

set_cur [xcordil,lycordi]



tel _in:
tel line:

exit_phone:

line_tel

tel tel:

dec cx

tap cx 00

jee tel_in

jep tel char

jmf tel"in_key
1 line_tel

call tel_answer

‘ SSSSZTITRIITRIET

sov ah,[baud_ratel

and ah,th

or al,OFOH
mov d¥, 0352
out dx,al

zov dx,03E4H
mav al, 09H
out dx,al

pav {tigel IB
call tine Aela)
sov al,0BA

out dx,al

push bx
zov [xcordil,b

; dec count

; to clear string and get new strxng

; to get new cheracter

; to check line husy

Tc 7418374 u!
IC 741374 uf

gov sx,offsel tel_buffer

mov £, 0007H
mov al, [51]
“u‘h sx

mov £x, 0004H
shl al cl

pop ¢

aov dx 03E2H
and al, ! OFOH
or al, ah

out dx al
push 2

gav ah,0¢

N0V al [sil
set cur (xcordil,0

inc (xcordil
cell hex_asc
pop ax

aov bh,0

add bh [sil
BOY bl,[51}
aov [timel,d
call sound
mov al,0F0H
or al ah
out dy al
nov [txne] 3
call time &elay
inc si

ldop tel_tel

aav dx,3E&H
pov al, 09H
out dx al

.

ghift ieft 4 bit

3 to 741s374->tem3087->tel. line

i display astii

]

1

+ off tone to cend

delay 1 sec,

ryl,ry2=off,tel, _line =on

Y .

7
4

7



line_tel

hes_asc

hex_ascl:

‘hex_asc2:

hex_ast

sound

tones

sound

tiae_delay

chk_time:

BROC  NEMR
push ¢

push dx

aov dh,4
gov cl,d

rol ax,cl

aav dl,al

and dl,0FH

add dl,’'0’

cep dl,'9"

be hex_asc2
add dl,"A"-"9'~1

push ax

mov al ,0B&H ; 10110110b

out 43&,31 ; into timer2

zov ax,bx 3 mov i/pitch into ax
out 425,31
mav al,ah :
out 42H{§l i to tiaser?

Y
and al ,0FCR ; off timer2
out 6th,al

push ax

push cx

puch dx

sti

sub cx,cx
sub dx,dx
gov ah,l

int 1AH

sov ah,0

int lah

cap dl{tiazel
ib chk_tise
pap dx



;!**i*iii*ii{i{ii{ii*i}i*i!{*ii*iiiiii*!li*ii*ii*i*ii*!**i!i*%l*ii**i*****
1Pert nuaber

H

£
1

sport{03ECH) Qutput data fort cpu to 8231 %

sport (03ELH) Qutput control port cpu to 825¢ t

Input status part 8233 to cpu t

sport (03E2H) IC 47415374 output port H

; bit 4-7 count number telephone ]

: Control Tealiol select standard #

; Bit 0 contro! tur! ]

: Bit 1 control tur2 t

} *

: ¥

%

*

3

¥

¥

¥

%

&

Bit 2,3 control trs
gort (03E4H) IC #741s374  output gort
bit 0 transister {Q3

bit | analog switch an off tane

bit 2 analog switch on off o?-am

bit 3 buffer interrupt on off (741s123)

Hon onow YN

hit 4 cts of 8251 transaitte ready

— e et g et

j

j

5

l'

s

; bit 9 transister (24)

H bit & don’t care

; hit 7 reset 823! “I'=on ,'0'=off
spart (0366 IC $741s5244 input port ¥
; bit 0 LM3L7 work ‘I'=off ,"0'=on  #
H bit ! TXEMPTY EMTY "'=eaty, 0'=n0 ¥
; bit 2 carrier fail {(CET) ‘{'zpo0 ,'0'=yes ¥
;liii*i!*{i*i*ii**i**********i*****iii****{lifi!*{i*iiil*i*{**ii*!{**ﬁii*{

D7 Ds D5°D4 D3 D2 Dt 30

 a Y g il = DEY
¢ d1,d1 = set baud rate factor = xlé

; 02,d3 = set character lendth

; 44 = parity enable 1 = gnable
15 = = odd

i = =

even garity genarate 0 = od

4,47 = set stop bit 1t tuo stop bit
oy dx,03E4H i port control reset
zov al,0h8k ;Q4=on,Q3=ogf,rél,ry2=u{{,cts=0,reset=!,ct=l
out dx,al j ta'l

gov [tieel,d

call time AElay time constant uf.restet 8251

oy al,28R reset=0

out dx,al to UB

aov dx,03E2h Eort number 03E2
agv al,OF8H 3 B2 BL BO

t 0 0 0 haud rate 1200
control TCH3104 Bit rate Bell 202
da = data control 8231 '
putput to control 8251

put dz,al
mov al,0DEh
sov dx,03ELh

e S s AR Nan R AN ST A W e

out dx,al to 8251
mov al,iSh gov control port to al
out dx,al gutput to control 823}
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