ELECTRONIC VOICE SYSTEM

RCE:

s
ud. LAdTuUnT fuzna

-~ . {
418 wifs  InTH1T9A

- Fe-1 J - ) [
L_u1mQﬁﬁuugpxﬁuﬁauaﬁqnaqnﬁﬁan&ﬂa1uuan§a1U?mqq3ﬁ1n17udqaa1umia
- . a s
171198 INTTURDUNILART
-~ -4 v v -
ﬁn1uutnﬂTuTaaw1=ﬂauLnawLiﬂqmnu11aﬁanvsuv

Un11/nw1 2535

032491



11910

4
178N

1. unia

v X v <4 a s
ﬂ?ﬂﬂglﬂﬂiﬁﬂlﬂﬂ?ﬂUTn7aﬂﬂ

2. HARDWARE
-~ a Vs
v RUATIITUNTITNTRUN
<4 lﬁ
v 2937udava11un TnTduntluL angudaq
/ 19437 TINREa DTHF
31uﬂ1uqun113ng 1199
drunranaadogna
- 1w - 4
. RIUARABNUABNUILART
y
I4ITTIUNINUR

. Lo &
nﬁ1n1qﬂunaQiqniunaauqu HARDWARE

3. VP - 870 CARD
nﬂ11u1un1unﬁ§a VP - 870

11734017 MEMORY

4. N1TAT19T1TUnTH EVS.EXE

d_u .
5. 1ﬂ5n1ﬂd1sn§u7ﬂ1un7u EVS.EXE

“Nf\“‘%?\qujigﬂuizuu
7. nﬂ15aﬁ;?3ﬂgﬁa§a§1§u?n17
8. n11ﬁ101unaq§;ﬁiu1u1ﬂ§d1q 1
- l4d SCR.C
- WA VINDOW.C

- W& ENTRY.C

v
nu1

16
22
28
36
38
39
43

44

72
75

78

88
96
101

115
120

137

148

032491



- WA LLMODULE.C
- ‘WA MESAD.C

- M¥a USER.C

ATR/NUIN

LISTING PROGRAM

u11m1gn1u

( 88 )

183

205

218



unfaga

' 's 4 ' -~
n1f1ﬁd1u13uuLﬂ?anﬁaTn7ﬁwn twan11§aaa§aﬂw1 1ANALIN
M - ﬂ q a é o 1a a 1w
217UY aun1=nu1uﬂa3uu LURLATAZENITRRAA ad11n1nmnqﬁ FINITNRARANY
<o - 's [ 4 4
TRifauasfiaTan  TeuuRan®aiRad  N1AaIRETEULLAT AT 18789 TSNS Tun1TaY
Y] a 9 ' o -3 v a ¢ - té
DAUR  AARR AFITTEMINAY I IUUTRIT TEUUABNWILAAT WALTEUUNTTRARAAR
. . [V J 4\' - tas
17 ( Computer and Communication ) ‘Iawmu'\Lwatwuﬂwﬁnﬂmw’lﬁunnu
RE19NINNE
¢ H ﬁ v 1 4 4 [ .
TRTIUTLY LUBTATIATINABLUAY  LWaWws1Teuy Electronic
. 5 a ¢ a 4
Voice Systenm ?«Lﬁun11uduud1u TYUUAANWILAAT UASTEUULATEE 8 TNTAUN
M1 TaRARE uasTﬁq1ud1uﬁu1§aéwqﬁﬂ1zanin1wKQHﬁ ﬁ1§ﬁ1u1701§q1u13uu
Tanaaansne  Ldu Tﬁtﬁu1 YUl _Voice mail n1aa~1ﬁlﬁu7 uuaauvuaaTuua
WRZENAINTTRTERANY PABX }wqﬂﬁjunjTjauangdﬁngjgjgiﬂjuﬁﬁlﬁﬁnﬁna
AT MIASTE UYL RN THAN ML DU T iy Taa1s§udwqqa 3z unAT
v J ar - . ]
To4uinany _‘i:,'_uuaﬂnlﬂﬂaxl ( Sound management system ) mﬂuag
o v 4 4 - -~ ]
sound _card AMUINIABATY A1TEALABY ( Record ) uazaiTiauiFae (Play)
ﬁ v o deo o ™ 's
LUNAL  URSWRAUNIANTTLAZMUIZUNTNIAWN  ( Telephone nanagement
a4 w -
system ) HURINAB AR TIdAUA QAU IANH18TNT ﬁ naaﬁaaa N uﬁqmwm
. . v a 4 v
Ringing 12337 %728 (UAKANNITTIVTAAN | 15U1ﬁan33xﬁn3nxxﬁuaﬂjzl
] » . e ] (] -3
{fu §18274 ring back tone wiag1alu1y tyuAy
) -~ 4 g . 4 v v A . 4. v
ﬂguizuyﬂpjzaunginnunﬂa AunlxAsnd Voice Mail Box nniwmun

4 - -~ -~ P 4 L}
n WUUTnﬁagzmnaﬁiuua Raun. 2_Aa ﬁvunnﬁuuwnﬁaqanu PABX Lua1un311au

a

v o e 4 o .
awatﬁudwua@juua nag 3 A3 ﬂvugﬁﬁﬁﬁwsup1qju Interactive mode

v YV YU a ~ oo ' o S v
fudtiuinig Aa AW INRTLTAN 1T Ui uk w1 LR e TnTduN G



ABSTRACT

The telephone network for communication has evolved for
many years until it is now the largest network in the world.
While the telephone network has been evolving, computer system
has also developed simultameously and utilizes this property of

telephone network.

This project make use of SOUND CARD to arrange
recording and playing voice and CONTROL CARD to regulate the
operation of telephone line. Both parts are mixed to form
ELECTRONIC VOICE SYSTEM, which can served user for many purposes.
The system can perform as a VOCIE MAIL BOX, an INTERACTIVE VOICE

INFORMATION, or an AUTOMATIC BRANCHING when connected to a PABX.

This system is separated into many layers. The most
bottom is Sound Management Part, which arranged for playing and
recording sound. Another one is Telephone Management Part,

vhich checks for the status of telephone line.

The upper layers are the part for implement Voice Mail,
Interactive Information, Calling Back and Automatic Branching,
all of these parts npake use of both more below parts of the

systen
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i+ Function : detect '
i Usage :  int detect () !
i Description : Wait for ringing !
i Return : 0 for ringing in !

! ascii code for keyboard hit !

' -1 for time out and call out to user !

int detect()
{

int c¢,counter;



counter = 0;
while(tkbhit ()) «
if (((inp(CONTROL_.ADDR)) & DETECT) == DETECT)
return 03
else {
delay(20);
if (counter++ >= Maxcount)

return -1;

}
if ((c = getch()) == 0)

¢ = getch() | 128;

return c;
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i Function : get_id !
!  Usage : int get_id(unsigned char inputC3,int length);
i Description : Call getdtmf for one character and concat !

! to construct user id of length "length" !

i Return -1 for id error ( hook off ) !

H 1 and id otherwise !

int get_id(unsigned char inputCl,int length)
{
int i;

char temp;

for(i = 03i¢length-1; i++) ¢
if ((temp = getdtmf()) != -1) {
inputlil = temp;
}
else
return -1;
}
input[i; = NULL;

}
return 13
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! Function : getdtnf !
i Usage : unsigned char getdtaf(); :
i Description : get one character of DTMF code of one press !
i Return ¢ Character of DTMF code !

! -1 1if error )

char getdtmf ()

{
unsigned char inword;
int i;

int temp;

i=0;
while( (inp(CONTROL_ADDR) & DTMF ) != DTMF) <
i+4;
delay(20);
if ¢ 1 == 1000 ) { /% if = 1000; check status %/
if ((temp = phone_status_in()) == 4 )
i=0;3 /¥ if 0, line has not been hook off ¥/
/¥ wait on for dtmf hit %/
else
if( temp != 4 )

return -1;

inword = inp(CONTROL_ADDR);

((inword & Ox3e) »> 2) + ’0’;

inword
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switch (inword) {

case ':’ : inword = ’07;
break;

case ;7 : inword = ’¥’;
break;

case ¢’ : inword = ’#7;
break;

while (((inp(CONTROL_ADDR)) & DTMF) == DTMF) {}

return(inword);
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! Function :  Dtmf_hit

i Usage : int dtaf_hit();

i Description ¢ determine if there is a dtmf-hit
! Return : 0 =: there is not dtmf-hit

' 1 : there is dtmf-hit

int dtmf_hit ()

{

if ( ( inp(CONTROL_ADDR) & DTMF ) == DTMF) {
while( ( inp(CONTROL_ADDR) & DTMF ) == DTMF) {}
return 1;
3

else

return 0;
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! Function: Get_letter !
! Usage: unsigned char get_letter();
' Description: get one letter from telphone key !
! Return: letter on telphone key if correct !
' 0 otherwise '

! -1 for hoolt off !

unsigned char get_letter()
q{
unsigned char tempi,tenmps;

int i
templ = A7

for(i=03i¢3sit+) {

temp = getdtmf ();

switeh (temp) {
case "1’ : if(i==0)
return 0;
else
return templ;

case 8?7 :

A’ + (temp-’D7-2)%3 +1 + i3

case ’9’ templ
break;

A7 + (temp-’0’-2)%3 + 1i;

case ’7’ : templ
if (i3 1)

templ++;
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break;

case 37 :
case ’:7

case ’>” : return 03
default : templ = ’A’+ (temp-’0’)%3 -6 + i;

}

return tempi;

(3 - v e d "gu -
Henfuni dun175ud DTMF uﬂuﬁnuﬂaLﬂun1anv¢iqﬁvniuu131uﬁazn1

L 3 o as L] 3 “r 2
ﬂﬂHTTﬁ8ﬂ17UUQRTQHBTWSuUQTRBﬂRMN18LRﬂ 1 icastﬁuaqu

A neutumungian 2 wRenaneaaian 1

B nauilunniaian 2 namunmian 2 uhanameagiag 1

C  neullumniaiag 2 nemunaLaT 2 neMunELag 2 WRINAMNIELAT 1
D nautummngian 3 uRneunisiaz 1

E neullumnnaiaz 3 nemwasian 3 wdanamwngian 1

F o neuifumunsi’e 3 nawunatan 2 newwaaian 3 URTNAMNIELAT 1
G nautlumunsiaz ¢ R nemnnaian 1

H  neutlumunaias ¢ newunacan 4 u¥anewnnaiag 1

I neuiluwunaias 4 neunaian 4 namunaian 2 URINAMNIALAT 1
I nautlumungian 5 wdanauunziaz 1

K nauﬂuwuwatan S MNAWNIELRY 5 u§1ﬂﬁﬂﬁﬁﬁlﬁﬂ 1

L nauilununatan 5 namunsLan 5 nemungiag s WATNAMNIBLAT 1
v

M naullumungias 6 waanamuaEian 1

N nautlumungtaz 6 namutaian 6 Ua2nNANNTELaT 1

MAUNTELAT 6 NANNIELAT 6 uﬁqnawuﬁanaﬂ 1

[e2]

0 neutumunatan



o mm e e e e e *
i Function ¢ hookoff '
1 Usage : void hookoff(); !
! Description : Hook off the telephone line H
i Return : None '
o e e e e e */

nRuuMNIE L AT
nautunungiaz
naulununaLan
nautumuaatan
nautlunutatan
nantdunungiaz
nautlununaiaz
nautumungiaz

nautfumunaiay

NAINAUNIELAT 1

NAMNABLART 7 WRINAMNIELRD 1

NANNIELAT 7 NANNIBLAT 7 UAINAWNAELAT 1
t ¥

UAINANNIELAT 1

NAMNIELAT 8 WAINAMNIALRY 1

NANNIALAT B NAWNTALAD 8 URINAMNIALART 1
v

URINAMNIELAT 1

NAMNNALAT 9 UAINAMUAALAT 1

ARNUNELAT O NANNTELAT 9 u51ﬂﬂﬁuﬁ81ﬂﬁ 1

void hookoff ()

{

inp(OUTPORT);

. (o o <4 { " a { { Y
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! Function : Hook_on !

H Usage void hook_on(); !
! Description :  Hook the telphone on !

1 Return : None !

void hook_on()
{

inp (HOOK_ON) ;

‘ W\ v .
Wenfy  HOOK_ON() tﬂuﬁqniunnjuuﬂn Lﬁauuuun11&ng1n13wn P EER!

- J (Y]
tiutuan T mTsuy AwFunaTTaud s ainnTt Tantiudnn TTaud ain e

! Fundtion : Flash '
' Usage :  void flash(int time); :
! Description ¢ Flash delay time msec '

! Return 3 None '

void flash(int time)
{
hook_off ()3
delay(time};

hook_on();

(g &, o o, ¥ v oo
ﬁqniunn1uﬁ1nna4un1ﬂ11vg 1 aT4TRa17Tzax 1 981un TARaCTURNAN

by o <4¥ .
WenfuFun1luniaa time
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' Function : Phone_status_in'

! Usage : int phone_status_in();

! Description : check for status of telelphone line
' Return : 1 for ring back tone

! 2 for line busy

! 3 for line dial tone

R 0 for receiver hook on

» int phone_status_in()
{
unsigned int a;
int i,no,c;

int temp;

for(i=03i¢3si++) {

no = 03
c = 03
a = inp(CONTROL_ADDR);

while((a & PHONE_STATUS_IN) == PHONE_STATUS_IN)
a = inp(CONTROL_ADDR);
delay(15);
CH+3
if(c > 60) { /% dial tone */
temp = 33

break:

}

vhile((a & PHONE_STATUS_IN) != PHONE_STATUS_IN) {



if (no > 250) { /% detect long zero %/
break;
}
nO++ 3
a = inp(CONTROL_ADDR);
delay(15); .
}

if(no > 250 ) {

temp = 03
break;
}
else
if ( no > 150) {
temp = 13
breal;
}
else
if(e > 80) {
temp = 33
break;
}
else
temp = 2;

}

return temp;

4
#efiu  PHONE_STATUS_INO Dl Fui ATIIFAUAN UL ZaNN1TTaY
412 TagazaTiadaudaqalud e Tnidun 2 0d0 uz L Duad els  #18319nTats

" ™ o Ve s
wlagratiiaeiduby  wianaTien Aa I 1f ansas 18 ¢ HynuTus 18 TnTHUN 14
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1 e 1 J v l|gu¥
BANRINAUTURIHUARN TUE 2BNRE Luaa1vaﬁau1aazﬁ0ﬁ1naUﬁqu§a
1 wu18ne  Agoa RING BACK TONE
2 wuEny  Aqyaa BUSY TONE

3 wunene  dogan READY

i flowchart

START

NO,I,C=0

DELAY 15 mSec

TEMP = racsiver YES
hook on

TEMP « dial tone
h 4 ]

no >150

TEMP = dial tone TEMP = busy

<< I i

C END }— RETURN TEMP phone_ status
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e e e
i Function :  Phone_status_out

] Usage s int phone_status_out();

' Description : check for status of telelphone line

!  Return : 1 for ring back tone

! 2 for line busy f

! 3 for line ready

! 0 for receiver hook on

B o e e e

int phone_status_out ()
{

unsigned int a;

int i,no,c3

int temps;

temp = 4;

for(i=03;i¢3si++) {

delay(200);

no = 0;
c = 0;
a = inp(CONTROL_ADDR);

vhile((a & PHONE_STATUS_OUT) == PHONE_STATUS_OUT) {
& = inp(CONTROL_ADDR);
delay(15);
ct+;
if(c > 60 {

temp = 33

60



break;

}

while((a & PHONE._STATUS.OUT)
if (no > 300) |

break;
3
no++ 3
a = inp(CONTROL_ADDR);
delay(15);
}

if(no > 300 ) {

n
o
-

temp
break;
b
else

if ¢( no > 160 ) {

1]
funry
we

tenp
break;
}
else
if(c > 60) {
temp = 3;
break;
}
else
if(no ¢ 103 ¢
temp = temps

i--j

!= PHONE_STATUS_OUT) {
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else

temp = 2

-e

}

return tenmp;

2

#9ifu  PHONE_STATUS_OUTO)  uile i ATI3dauRnusaavInTaan
TeaszaTiadaviggaludiaTnTfun 8@ us 1 duad ety drad1emdat, wia
fatitreuie ninnaTiten Aa wlfaneas 1a s fygalusd 18 TnTdun Jeuan
ANARIUA LR Uz 189778 L aRTI3RauTE Az denndudvads

1 wunany  Fage RING BACK TONE
2 muafy Ay BUSY TONE

3 munany  Fogam READY

i Function :  Tel_call '
' Usage 5 int tel_call(char *tel_no_in); '
! Description : simulate telephone-call and return status !
i of line '

' Return : :

int tel_call(char *tel_no_im
{
char temp;

int inttemp;

delay(1000);

while((temp = *(tel_no_in++)) != NULL) {

inttemp conv_to_dtmf (temp);



outp(DTMF.OUT, inttemp);
delay(300);
outp (DTMF_OUT,NO_DTNF);

delay(200);

¢ fg 40 w &4 ¢
Heb¥u TEL_CALLO Huiledfunfimiian INRAIMVTINY (DR ) TnTdun

4 - - <4 's
LtuaTnIaan Taaﬁauqa tﬂuﬁa1quaeuuﬁatannasna 117 Tantdientu
4 4 a ¥ v . d - u d . v
CONV_TO_DTMF () iuaiUraudaTIuy 1utﬁun1n1?dﬂn7udq1u TCM 5087 Llualy

AT 19w DTHF aatl

P RSP RPEEE SRS %
' Function : Conv_to_dtmf '
' Usage 2 int conv_to_dtmf(char no_in); '
' Description : Convert character input to dtmf signal 4
' Return : Dtmf signal if success '
' -1 otherwise '
et L b bbbt bbbkl */

int conv_to_dtmf (char no_inm)

switch (no_in) A
case ’1’ ¢ return OXE1l;

case ’27 : return OXEZ2;
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return OXEd;

case '3’

case 47 : return OXD1;

case ’5’ : return 0XD2;

case ’67 : return OXD4;

case 7’ ¢ return O0XBI1;

case '8 : return 0XB2;

case ’9’ : return 0XB4; /// .
case ’%’ : return 0X71; I

case ’0’ : return 0X72;

case ’#' : return 0X74;

I I 4. MJ 4 t e 4
Wenfu CONV_TO_DTMF LlutlenHuRfanian LlasuanBarTnunuutunanag
F : adl o4 P o
InTdunuaazutly  Z43sTinTuA1  Aqun TCM 5087 AAINTT Tun1Td 79 R0
DTMF

[ ] o o ] 3
avzasutunaurazutuia1luiaggusunn feaatun

17 fa1  OXE1
727 §A1  OXE2
737 fig1 OXE4
4’ JA1  0XD1
57 fiA1 0XD2
6’ §A1  O0XD4
77 lA1 OXB1
87 fla1  0XB2
9’ A1 OXB4
%7 WA OXT1
07 WA OXT72
'$?  Ja1 OXT4



int is_telcard_exist()

{
int i3
for (i=031i¢<1005i++) {
if (((inp(CONTROL_ADDR)) & DETECT) == DETECT) !
return 0;
}
return 13
}

Lﬁuﬁqﬁiu1un11ﬂ111ﬁau513n14aaé1uln#aqu?a1ﬁ
IR P EE S EEELLEES ERE bbb *
R Function : Enquiry !
i, Usage: int enquiry(char *tel_nol; !
t  Description : direct invert dialing !
' Return: 1 for busy !
! 2 for receiver hook on :
' 3 for no receiver hook on '
PSRRI SRR EEEEEEEEESE RS bbb */

int enquiry(char *tel_no)
{
int status,j,i,nos;

J = 0;
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86
while(status == 0){
flash(¢500);

delay(700);

while(((phone_status_in()) != 3) && (no ¢ )9 {
flash(500); +
delay(700);
flash(500);
no++;

}

if(no >= 3

return(BUSY);

tel_call(tel_no);
if ((phone_status_in()) == 1) {/# ring back tone %/

i=0;

while((phone_status_in()) == 1){
if(i4+ > ring_no_receiver){

return RECEIVER_NOT_HOOK_ON;

return RECEIVER_HOOK_ON; /% receiver hook on %/
}
else if(j++ ¢ retry_enquiry ) {
if ((phone_status_in()) != 2)
J--3
status = 03 /% retry enquiry %/

flash(500);



delay (50003
}
else {

status = BUSY; /% busy and exit */

}

return(status’;

. a { . o
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Function : telphone out
Usage:  int tel_out(char *tel_no);
Description : telphone out
Return: 0 for no ringing

2 for receiver hook on

1 for busy

3 for no receiver hook on

S b Gt e D R S ot Gt h ok e A P T G D - . - " > oSt > D o > W " A s W —— - Y P - A = o= - - - a

int tel_out(char #tel_no)

{

int status,time,count,no;
status = 1;
count = 03

no = 0;

while(status == 1) {
flash(500);
delay(100);
vhile((phone_status_out()) != 3)¢{
if(no >= 3 ){
return 0 /% can not flash #/
}
flash(200);
delay(10);
no++;
}
tel_call("9")s/% extend 797 */
delay(50);

no = 0;
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if ((phone_status_out ) == 2){
tel_call("6");/% booking line */
hook_off ()3
detect ()3

}

tel_call(tel_no);

if ((phone_status_out()) == 1){/*% ring back tone ¥/
time = 03
while((phone_status_out ()) == 1){

if(time++ > ring_no_receiver)
return 33 /% no receiver hook_on */
}
return 2; /% receiver hook on */

3

else if (count++ ¢ retry_enquiry) {
status = 13
hook_off () ;/% repeat entirely %/

delay(2000);

}
else {

return 1; /% busy and exit #*/
}
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b_p ->
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i
tyaau data 37N

F o
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FUNCTION PLAY

int play_data(char *fname,long start,long stop)
{
unsigned int c_s;
unsigned char far *b_p;
unsigned long t_len,t_a;
int handle;
unsigned long temp;
if ((handle = _open(fname,O0_BINARY!O_RDWR)) == -1)
return -1;
if (start == -1) {
t_len = p_len = filelengthc¢handle);
start = 03
}
else
t_len = p_len = stop - start;

FP_SEG (b_p) = FP_SEG(vo._p);

FP_OFF(vo_p) = FP_OFF(b_p) = c_s = 0

-e

lseelt¢handle,start,SEEK_SET) ;
if (t_len > 0x8000)
read(handle,b_p,0x8000);
t_len -= 0x8000;
b_p += 0x8000;

}

t_a = (t_len > (unsigned long) Ox8000) 7 0x8000

read(handle,b_p,t_2)3

t_len -= t_a;

t_len

’
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outp(PLAY_DATA, 0x55);

out.p (SOUND_ON,0) 3

mode_flag = 03
rate_flag = 03

while(p_len && !stop_play()) {
if(t_len && (c_s != (FP_OFF(vo_.p) & 0x8000))){
t_a = (t_len > 0x8000) 7 0x8000 : t_len;
FP_OFF(b_p) = c.s3
read(handle,b_p,t_al);
t_len -= t_a;

c.s "= 0x8000;

}

rate_flag = -13
outp(PLAY_DATA,0x55)3
close(handle);

return 0;

3.record

o o . o . do
ansurazaangiunng  play AavsiinTLau sﬂu block TYIzUR?

o ¥
USRI

- d
1§1un111u§a§a11n sound card w1inuiUllu vector vo_p

1§1unﬂidwu§agaa1n memory ‘lUfs file TamiIu3ain vector b_p

[y <
gaztdlunatinuauranay data

r_len 1¥1unn1iin data 7ifiu 22 Kbyte miay

¢ 4oy
Ten 1§lun1TiAUIVIATEY data NUNATY



JusauluniT record
1. 11859 file n
. o o <
2. 38f1N1T record UNTENIUN1TING key WTa DTMF
d © ' .
2.1 LNaNn1T record 3WUNTENY ¥1AN71 32 Kbyte 3¢ nm1
g uH e o ) 1]
ATNTURBUAYY (WAEYNNTITARIIN sound card Rali)
2.2 fMn1TAIMUARY b_p TREATINTAAL LW 0 UALATIAE ]
ﬂ o 4
¢ 1u 0x8000 AauldiTaa
% 1 . o v - "V v 1 fl
2.3 1gA7Mn1TLaau  data laRTunTaly D1INARTU UFANI
(e error aanainTUTUATHIALAS
2.4 N1A1TaR r_len av 32 K
N o
2.5 Lwyaw1A len an 32 X
y o« < . ) v 4 a -~
3. QMUNTITNRAA 3EN1N1T write 2AYARIN memory NIMARRY 1uag
file

4. fnaTla file

vo_p,b_p 0 b_p ->
8000 vo_p->
FFFF
4 4. d v
tdal Tun1In1g record \unas tnU 32 Kbyte

| o .
w1 INL3au Ay file

r_.len > 32 X
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vo_p ' 0 b_p ->-

b_p 8000 vo_p->
FFFF
Juq ‘vi
L4aaniny 64 K tuaaminy 96 X
3zL3auay file anaty . \Fauay file
r_len > 64 X

FUNCTION RECORD

int record_data(char *fname)
{
unsigned long len;
unsigned char far¥b_p;
unsigned int bytes;

int handle;

if ((thandle = _creat(fname,FA_ARCH}) == -1)
return -1;
FP_SEG(b_p) = FP_SEG(vo_p);

len = OL;

FP_OFF(b_p) FP_OFF(vo_p) = r_len

i
o
“s



‘outp (PLAY_DATA,O0xFF);
outp (SOUND_ON,0)3

outp (RECORD_MODE,O0);

n
1
(WY
“e

mode_flag

1}
(o)
we

rate_flag

while ¢ !stop._record()) {
if(r_len > 0x8000) {
FP_OFF(b_p) = (FP_OFF(vo_p) & 0x8000) “0x8000;
bytes = write(handle,b_p,0x8000);
if (bytes < 0x8000)

return -2;

r_len -= 0x8000;

len += 0x8000;

}

rate_flag = -1;

outp (PLAY_DATA,0x55) 5

outp (SOUND_OFF,0) 3

if(r_len > 0x8000) {
FP_OFF(b_p) = (FP_OFF(vo_p) & 0x8000) “0x8000;
bytes = write(handle,b_p,0x8000);
if (bytes < 0x8000)

return -2;

r_len -= 0x8000;
3
FP_OFF(b_p) = FP_OFF(vo.p) & 0x8000 ;

bytes = write(handle,b_p,r_len);
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if (bytes ¢ r_len)

return -2;

outp(PLAY_DATA,0x55);

_close(handle);

return 1;
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‘luwu')aﬂ')'\uﬂuﬁ'l i\l?ﬁlﬂl&')'\ ?3;3\13”1'\13'\1%351“ 2 ATy UAIUIATANMWUE

. ,4 ) 3 o o o [V (g
ﬁnwuﬁﬁnﬂﬁﬂunw1tﬁwnq§aga SeUtenavias  AATaeETl waviidaTiv g

[

\Wae 16 Kbybe in1lu

Tﬂ14ﬂ¥ﬁ453§a ¢ Data Structure )

4 . X 4 . 4
Tﬁ1qd?1eﬁaganﬁﬁ1u1u1un1uﬁ1uu  NawranganaTadfuttaauta

! ¢ 4 o / (v . |
TRan1THIUWITINLAET Lwa1ﬁﬁﬁu11nﬂ1unu1anaqﬂwaﬁaga TR LU RUNET

., v A, i A [V ) Y . v
1%1a nuﬂanaq1w5n1umnqanﬁ1uW1n1ﬁ131u1u1un1uu i1 TnawImla’In
DATASIZE % INDEXCOUNT #* 0.67

DATASIZE muaafiy muiasasufanfayausazuanidutufl  INDEXCOUNT
ANaaRe 18IuTaeETTuRI TR EE uaiatan 0.67 iy packing factor

F2a8149174 ﬁwﬁaqnwilﬁuiaganuﬂa 100,000 L7AABIA | TRARTAAL 100
1uﬁ %easlﬂu1w5nu1aﬂ1suwm 10 Mbyte A1229 INDEXCOUNT awaaztﬁu 8192
War DATASIZE 8133¢NA1 2048 %qas1ﬁnu1a1wéﬂﬂ1u17nLﬁu§a§a1§ 16 Mbyte

SN SOTORNE Rr LT BYE T TR DY LRT:4 uazﬁwxwaénaqﬁaga

1N1T08 TR 3IN
( 2%INDEXCOUNT ) + ( 3%DATASIZE )3

o <4 o =4 » Ve o < - o
RILR2 3 nﬁmnu DATASIZE ntwitsazaasldudivaTan 2 Uaangmiuaa

41 4 - v < < ...3 v {
ganuueaan Luannanagatauuaan ALY awnnaganuwa 100,000 (7AAR1IA
{ I's v ] . <
LTARATARY 160 ‘fun AINTEMUIBAIINANI9 ML 2%8192 + 3%2048 %712

dsesus 22 XKbyte
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NNTLRTANADAUZLTAY ( Initialization )

oA v o v '
Kraalnit Lﬁuﬂqﬁiun1ﬁ81u1un11ﬁiwq KranFile lualwy

. v 8 w Ay a . Y oo A - q§
Taanwnua1uuaanna§au1nunagaL ¥ 0 MUR UASNIMHARTURIATY TURITIIATY
" < ) b-$4 . . ' a W P ﬂ Py s
N1EVURBNDBHALTAUTINNA UALHINITAMUAAT L THARTUR JUN L UM I TN LR THAY

I'e
TWa
ly 4. w d ¢d . .
KramOpen  tiuilenduntiiugianedatuan: du KramFile an1m
s a r's 1 d a s u?dll
MUIRWNNER LTHRNRNTIURIWA URTATULARNWATINLART HAYAITINIANATLLE

[ . ] 1 . o ﬁ s v y v B w
. Andaaa2189n TIUNIIBINUIAAT NI M TU LY Uﬁﬂﬂﬂﬂﬂﬂi?ﬁTﬂ?ﬂﬂ“TUiﬂUﬂa
L]

d v 3 2 4 &
ganasaaqnnuﬂuuaanntau

: 4 I's
ATL UL TARA TATu YA

. ldoy . od a { ¢
KramAdd LdudedFuniamiinniiin TaRaatutds  FamandantTa -

! r'd r's 1 o P ' 1 g
LWL TRABTATWINAYA 3=R4A1 TRUE nRUATUTUN THmin GRDIMININTUE N TR L WY
I v ] v
LTARATATA 3¥A¥AT FALSE nfiuNqunu
- o ¢ . 4 . '
KramAdd 1n1TL TantEuenty HashCode LWAATUIUAN
. : [ o v o VS - - !
HashValue ?qas1ﬁé1u1unw7u1ﬁ1aﬁu1ua11ﬁqaﬁu Eqawaﬂuuaslﬁuavuanvﬂ
v do A ' -4 EY) v =3 v by 1 ' . [
TaNANAAINTUY ag%uuaannaga1a n1uﬁnuaannagauu1ua§1uuu1aﬁaﬂuaw nag
2 2 2 o a ¢ ) -3 dy ) ' i ¥
tnuuaannagaﬂaauuaqénﬁn HALATUURANNARINITHTTITUNUAI BATHITUNY 31U
-4 [} d/du g”v” Jdl % v e 3 [} v 44 l” =4
nqsafnaﬁaung ﬁanTMuwuuﬁﬂnunaganuag?uuaannagamva1u a1AgtudY nas
v ' ' a1 o P ¢ 2 ) < v a
RadRTIIFausaTUln un11¢§1u1unwixwuna§axTﬂﬂainuuxnw1u1uuaanna§au1a
fl o e WY e o [T v 4 o . '
1u nnnwnﬂanagaiuﬁw uazunqudWMTULnunaEa nagauuazgn;nauaqgwuas

. . 1w )
A8 TUsMKLINIaURan

v ' 4 2 I3 v a 1aiad v o w val v 2 v
A1 URANUULANURT ﬂaiuunawcd1M7nqunaEaYaanuaa n3gRay
v =1 1 o 4§
uuqnaﬂa1uuaan aantiu 2 Uaan naiag LowDataPtr Uav

) 4 . d R
HighDataPtr TaaﬂnWTLUasuuﬂaqﬁagaﬂua111¢aﬁﬁ LWaTHRIN TARAR Y
7 3 [l v g - of : 22
Aumivoasiayatiagieanday  fuuTnTaan11a11daudeiTuan91s Teavgnufity
z . ' o ad, Y vl 3 - - ﬁ ' 3 a o < @ o
ANUUAIMURA T TAIATUNTATIL THNA1ATIMN 9L JUATTANURANLAN UARZANATIMIINEN
ﬂ =3 f 'Y} 3 a s 4 a < [
tlumingiaznasuRantul  wazaTisdaudsuatluvRanidud  LialinTiUABUAY

[v3 E 7 4 ( ‘ ] v
mavAgi LA qzaaqnuaauﬁagaL:ﬁﬂaTQTaﬁnq 1ﬂ131uuaanﬁaga1uu uAzTaua

L d



v v & a
Taazaaqagﬂuuaanuuwatantau

J d” v d'v |H - LV |
(N LETIRUIINATITRTIARAUUR)D Tu1un1uaztnauna§axua1u aulaun
- ' -~ o -] 1] 34 - =4 v {
AITIWITINIRAT  RITISATY uasuaannaganquaantau wazuaaniny aeéiwa
4 v I v a -~ 4 < v . 4
LWARTIUNNRANTANTANA uanaqqunau1ﬂn11aﬁauu1n11qnaquaannaga?uu RIS
9 L

Vv < v dad o & v du a ‘
uU‘Iﬂau'ﬂiﬂu 2 URANIURAD qzuﬂ')']\lﬁ']"'n]lﬂUﬂﬂEanﬂa\lﬂ']T“'fa\lu *
%

e iudu 1

¢ 4. v v .
KramRead Lﬂuﬁqniunn1uuﬁnawunaga11n KramFile Taaln11a
' ] s 1 't 0 - . ]
dudgaeRs i aiedEy  AnaTineuiduidgafy  Kramadd  aniiuastufinng
3 3 1o - v
uieuaan LTI NN TIUNTAYA
o <4 { . g 1 < ¢
KramClose fwiinidalua KramFile Renaunazlatua 35AN1TATIA
Y] 1) o 4 - ' v - o <
ﬁau1ﬁna§a1uuu1aﬂ11uﬂﬂun11LUaauuuaqm1a1u amanasnaTidaguitday  nae
-3 Y] { .| I'e ] . . 1
xiauﬁaga1uuaannagaa4§1wa daumasdelis  uarAuntoaarniine Dudumd
o, ¢ w v
124R1TINATL uasuaannagaidnfwu
I's 4’. 4 4 -~
HashCode L Huiled Funtianiianma HashValue Lia i un T8 10E
o a4 v 2 w : av o v @add_v
A1TINATY %qas1aawnaquaanna§a iqunagana1Qﬂuaan1na§

8 e ) e S i 4
SeekBlock fanpaniaaulvawasuirat 1ﬂaquaan§a§anaaqn11

171
1
va o “ v -1
n171ﬁ1ﬁnwixnuna§auuu Keyed Random Access Method %
 af « d 4 PR | EY)
viwddnaTuuu1dAa  (Wamn  Hash Code §1Uauawunuquaqna§a1§1asn1q 34
4 o .
avﬂut111un111§ﬂnﬁﬁaga§du1n LﬂuﬁsdﬁﬂiﬂﬂﬁTTgﬂuTﬂ1Laﬁ Electronic

. -1 (SR v vy -a o vV 4
Voice System U UATH L RNIENINRANNI TN TIABANATAEIANT awaganaz

aRe, W

s o v v vy ] ¥ v val I's
LiﬁﬂafaTaatﬁaqnagaaqa Lw1nsas1ana§auaastsﬁaa Aty azfavinasunientu

v

L
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Y .oy = - as d v Ha v X da ¢
TaiafinandaniedmTuign1TinUIBYAUUIUAS Azl AgiuaNAgn
* - - & o, X dd e w ) [ )
doumiie A MTULAUAITINATE  UAYLUANNINIAURBNIAUAURALUAEN (fu 22

¥ 4 £ . v
yagutalTrum 1 Mbyte az@avidsiuanluRdnUTznia 1.5 Mbyte F9nmInaa
9
.u?J- ' PS X
awnau1unsanﬂ1zLﬁauaaTHTun1uTa311u 380117 Keyed Random Access H

o 3 Y o Y
(87 FUMeE-2 ekt tw11suﬂ11uL111uﬂﬁ1tnﬁnqnaga§4u1n
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. {
N7 I FuTeIWa SCR. C

¢ ¢ y 2 (g d. 4 o - a (o
dantfuluwlua SCR.C Numua L TuWanTuii 9Ll N a1 un 173801 THRWE 2
- v 4 v ve . Ay - PYI
ANWT UUMUI3a (screen) LWaTHIARNHAUESNITNNISIUNRANNNT auTlaun
a (o o v o N "o,
NVTWNHAIENETIRIAT @ AUMUINGA MR ( X,y )
C e (v N '
NMTUHWAAADIN & ATUNUINAINLA ( X,¥ )
a ¥ dv o 4.
1771 ANUUNA IS ANE TN TMUR
X 44,
1177180 TAUT D IWUNNATNUR
4.
NTTUARI L 41TAINTAUNA INUA

4
N1TATIIRAUTINAN I TURAYWATAYIBATUN T

x - -~
WUIIUNTITNINIUAY VIDEO RAN
y )
suadiqaTnITudavHa

’ d_ ve o
asuaﬂnaatuﬁaquan1§nu1uﬁa3uuﬁa§ 4 uyuRa TuTuTATH, CGA,
“ a o v y " Y
EGA UR%¥ VGA ( CGA ﬂaiuutanuaauaa ) T8 3 WUUMAY FINAITORARYHRTH
C 4 4,42 117 o
MR THANAIER  AIAITION 1 TUTunTunlEfemualiTnue 80x25 39iiaLnauiiy
&g : a
f177190AaTUNG 2, 3 WIR 7
' . 4 {
TagUnANLI8A21431 (memory) WUU RAM 729LATAYABNWILAET 3
o u‘u “ 4 v 4%’ [ . 3
gndenu%vdnufuLnuanvssnaeavanufnudaquuaa%uﬁaunuq WiL28RITINIIRIUNY
b N 4 PU
IBTHTUTATHIL L TUNLAR L ATH BOOO00OOH  A7u3auuuau ILINNUAALATE
B80000O0OOH
v
NITURAVHATBIRIANHTIUTHNR  B0X25 Tu AnwTudazfifavldniing

. . ¢ ¢ g . 3 v o I
AIH37 U 2 Tun TealuauTninuTHALBAn ( ASCII ) Fa<d&18n#T lunn

[ s o~ o o~
¢ 2 lﬂuuaﬂn%ajﬁﬂaqﬂWTHﬁﬁﬁwauuua UARIAYATTINN 2 UﬂﬂdW“TUUUUTuTUTQTH

a

<

aq o o a o “ o - a o "
HanmiuIn’eivnavnulyuau i LRAWNCUNNUARIAIBNH TN TS W TULRLUNNUAANA D
- v ¥ Y o~ aa faa [ )
aNRTLAULNIUL uaﬂﬁWﬂuuuaQHUUTNTHTHTuﬂqguaﬂn7U1ﬂnNﬂ1lﬂqﬂﬂ 7 lﬂuﬂqT
v By a £ 1 ~
RCRERFN S S RRIGT uﬂﬂﬂTBQﬂLnWﬂU 70 lﬁuﬂWTuﬁﬁQEQBﬂHTHUU reverse lav

aa & 1+ o ﬂuu a v v
UanniuIniniIny 1 (UduRIanyTiuuIRL fula



.-
AN 1.1
Tuua wuy n gzumnaf
0 text, /w 40x 25 CGA, EGA
1 text. 16 colors 40x25 CGA, EGA
2 text. biw 80x2S CGA, EGA
3 text. 16 colors 80x 25 CGA, EGA
4. graphics, ¢ colors 320x200 CGA, EGA
-5 graphics, 4 grey tones 320x200 | CGA. EGA
-6 . graphics, b/w 640%200 | CGA, EGA
T ) text, blw 80%25 ‘manochrome
8 [ graphics. 16 colors 160x200 | PCjr
9 graphics, 16 colors 320%x200_| PCjr
10 graphics, 4 cotors PCjr, 16 colors EGA 640 % 200 PCjr, EGA
13 graphics. 16 colors 320x200 | EGA
4. graphics, 16 colors 640 x 200 EGA
13 - graphics, 4 colors 640x350 EGA
-
ATITIIN 1.2
da mluu? MU
0 1 blue foreground
l 2 green foregrounl
2 4 red foreground
3 8 low inteasity
4 16 blue background
5 32 greea backygrousd
6 64 red background
7 128 blinking character
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aaq ¢ v o EV I 1 aa &
LannTuIniavRIantT AW ITAMVIAIINNITUINAITBNUBNMN TUINUARY

v v o ! o v “v o - < X «
wyuls1ad8nu Lf MR ITN 2 ﬂaQﬂWTRqaﬂHTﬂ13W1UR‘“aaQ wulLaan

aaq ( o 1w
tanniuInizuaIinIng

' [ e ] 3 L ' -
ﬁwﬁuaq + RW?LHS? + wu?tnaaq + AINTEUTU

2 + 4 + 32 + 128

= 166 .
‘ -~ a“~
duTuTuTaTy nlininn1TIREIRY

, .4 . - .4
Minga I RdentIamTun Tudaewa  TaaUnaazuinninnltung

’ 4
UXAIWALLL  BOX25 anuaiaufnﬁa et S1E R TudaeHa InuanTI8n TadavAa
P I3 v . Wl [/// . aQ ' N
LHARIH1TA L MU TURAIHANATENEN A2 11 TUME 289103 UAEAINTALAANIIIZUN
o v ' i ' v ' . 5 <
AR TMLNILAAYTA | TANNUI8RIINI1TAURAZUEI3ET1 video page Fe9Trana

b4 N o
fiaad1d page 0 Tun1Tudadua uasTUTUATHNINNA fi1enuiiu page 0 LIufiu

- a) - [ . v - ey - af - [ ] .
AFn TARRaNURIMURASHAN 1A 3 1mAa ouTn RaAaWiu function
dg . . 4 L ]
call 1avpad aﬂu§1u1uwLiau1ﬂ1un1uqsan1u§1u1n 3Enﬂaqnq Y
. g 2 ad a < )
function call 7a¢ BIOS F9M141ulAtTIwaadT uazigndiuAa (dauaiu

V] ' o o~ aad . <
3aﬂaﬁﬂuuﬂu18ﬂ1WNQWﬁﬁWTUﬂWTHﬁRQNRTHSHTQ munITNINILIad TUTUATHIEL T

o ' . ¥
nqa uan17LﬁsuTUTun1uasgoaﬁnﬂu

n178719d3uTNNAN 1 TUAR VNG
n11a1qadau1muan11uﬁaquaﬁ1ﬂ11nﬁ11§1aan171§ interrupt fad

. . X
BIOS #eudavluileniyu getvmode ik
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!  Function getvmode !

static int getvmode(); — !

! Usage
! Description : get current video mode '

current video mode H

=
4]
or
[=]
&
=]
ae

RS SRR ET RS EEEEEREE St S e

static int getvmode()

{
union REGS reg;
reg.h.ah = 15;/% int - 10h, service 15 ¥/
return intB86(0x10,&reg,kreg) & 2553

} .

v od, v 2, ¢ AA'A 4 v s 9 ' .
nﬂnYangndq1ﬁnuﬂqniu initscrO; iatd duiEaautadn asin

3 1 9“4. 1 l4!.l
MUARUINUNTEN VIDEO RAM Ini7Tunaunusla TaarTradau’lnantiaszn

getvmode ()3

AT IMUAE UNLIDAY VIDEO RAM
4 ) v . - a .
A Na1ATNNANITUARINRADINVTUTRIWAN IR ALUINIRARULADNGAD
o «'a v ﬂ a
unuanaziTuLly VIDEO RAM Tagn N InuANITURAYNAL LW 2 nia 3 VIDEO
. 4. [ o P
RAM azgnnquuanawuuuq B80O0O0O00OCH DAMINTHNANITURANHALUL 7 wunany
. 4. .
VIDEO RAM azgnnwuuanawuuuq BO000O00OOh
“ 4 - & o« P
aduﬂsnﬂ?ﬁﬁu1ULnua1uuuqL1u§uﬁaq VIDEO RAM Aa ﬁuuUTéa

. g o - v Xa
vidram 341017 declare AUUTASUAD

static char far ¥vidram;
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J o mmmmmmmmmmm e m e m S eSS oo oS ooomesmosossoosos *
! Function : initser !
! Usage :  void initscr(void); : :
! Description : initial videoram for direct video access |

' Return value : None !

void initscr()

{

int vmodes;

vmode = getvmode();

if ((vmode!= 2) %& (vmode!=3) && (vmode!=T))

exit(1)s
vidram = (vmode == 7) 7 (char far %) 0xb0000000 :
. (char far %) 0xb8000000 ;

}

n17ugaYnTay window
a 4 e 4 -3 o v
ATTURAYNTALIUTAY  TINMNNITURASLIITANN TAUUY tdunqsL 78008

( 1] ( ar 1]
fefidudag 7 maradenfuduwtaun

r's
#enfun1g11anTau

s
dendunnsaaLen

4 “ o ¢ Q.
ﬁqnﬁunWTLaua1anviﬂu3u1ﬁaﬁva§nnwuua

{ a (3 o A o 4 ﬁ v o« <
A9ndun1T21870TANME 89N 2 Aangae AR ATAUL uwIFULAET KArnTauLLl

' 's “ s N o4 s
Lﬁug et Tandentuy  Block(O); fmTuiuTalInTautduiag wazL Tandentu

- a I ]
Dblock(); ﬁwu1u1u1a1n1au1§u§
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! Function Block :

void block(int startx,int starty,int endx, :

i Usage
! int endy, int attrib); '

make shaded window of specific style '

! Description

! Return None ,

void block(int startx,int starty,int endx,int endy,int attrib)

{
int xscale = 33
int yscale = 13

register int i,Js;
int x_len,y_len;

int x_mid,y_mid;

x_len = endx-startx; y_len = endy-starty;

startx+(x_len/2); y_mid = starty+(y_len/2);

x_mid

for(i=xscale+3,j=yscale; (i*2)<{x_len &&
(j%2)¢y_lensi+=(xscale*2), j+=(yscale*2)) {
fillix_mid-i,y_mid-j,x_mid+i,y_mid+j,’ ’,attrib);
frame(x_nid-i,y_mid-j,x_mid+i,y_mid+j,attribs;
delay(50);

}

fill(startx,starty,endx,endy,’ ’,attrib);

frame(startx,starty,endx, endy,attrib);

shade(startx,starty, endx,endy);
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{  Function : Dblock H

void dblock(int startx,int starty,int endx, |

i  Usage

! int endy,int attrib); !

i Description : make shaded window of specific style, '
' with double line frame o
! Return : None '
o mmmmmmmmmmmm e e mm o m oo mmmem e e m e m e mm oo oo %/

void dblock(int startx,int starty,int endx,int endy,int attrib)

£
int xscale = 33
int yscale = 1;

register int 1i,J;
int x_len,y_lens;

int x_mid,y_mid;

x_len = endx-startx; y_len = endy-starty;

x.mid = startx+(x_len/2); y_mid = starty+(y_len/2);

for(i=xscale+3, j=yscale; (i*%2)<(x_len &&
(j*2)<y_lensit=(xscale*2),j+=(yscalex2)) {
£ill(x_mid-i,y_nid-j,x_mid+i,y_mnid+j,’ ’,attrib);
dframe(x_mid-i,y_mid-j,x_mid+i,y_mid+Jj,attriby;
delay(50);

}

fill(startx,starty,endx,endy,’ 7,attrib);

dframe(startx,starty,endx,endy,attrib);

shade(startx,starty,endx,endy);



{ 'S
HenFugTI9L 911390 T TR

ﬁ ly do o a4 1 - It ¥ o. . . Y

L ua@ﬂiun'ﬂ]au’l{ﬂﬁa ATURUIIAINTAUIUTRT ITNUUUIRWNUINTANN

» . ' 4 3 Ldd 3 1

ATUAUATMNUIIBI LI INILURANL FAININNATT 2 AIENET uazlﬂﬂﬂaQE1Qﬂqﬁ 1
of o

v o d . [ ' - - ] o aa ¢
ATAART  RATUNUNABNLYY  aglutTguataneTasTTasll twadiAlyaguLannTuan

. 4 v [
1ﬁtﬂu Low Intensity LwBTManLMuLﬂuLQ1

JHmm o m e e e *
' Function : shade '
! Usage ¢ void shade(int x,int y,int endx,int endy); !
! Description : make shade of the specified block '
! Return : None !
Jm e m C e e e e */

static void shade(int x,int y,int endx,int -endy)
{

register int i,J;

unsigned char far #vptrs;

char far *tenmps;

temp = vidrams
for(j=endy;Jj<endy+13j++)
for(i=x+13i¢=endx;i++) {
vptr = temp + (j%160) + i%2;
¥(++vptr) = LOW_INTENSE;
}
for(j=ysicendy+1;j++)
for(i=endx;ic<=endx+15i++) {
vptr = temp + (1680%]) + (i%2);

¥(++vptr) = LOW_INTENSE;
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s S s
dentuinanTaunaeiuten

ﬁ ly 4. v a 4 e ]j . 1
vuilenfuniimiiiatantausasiutad  Taslduwaiiu  dumiemay
< { [ .
UTRIAD guuuiwa ( startx,starty ) uazuna19g11  endx,endy ) 1m0
. v X da { Y v d 4 ﬁ
A1UINAIINNT1NUALAT WA TANNUTINTAT 3 ntuL 1Rl HR AN TaUT v L dun T
- { . v o Jﬁ 4 ¥y v >
Tanileniu write_char(); 1MA@28nETRLUUATAURNLUIUBUUREULIAY THATUTY

v v
361']1& ITIAUUIN Lﬂﬂﬂ'ﬁ')']ﬁ%{&lﬂ\! 4

4 ] ar ( ( :
tazanntanat T iduatuiadaientun1111a3uTa? Block(); 1IN
1 ] 1 t o I3 '
na11131wa1uw1nLaann7au11azﬁzuuuunﬁutﬁugn?aLﬁutaaan15 n11n5anx§u§
o v '3 q :
wWlaingninlaTran1Tiaan Wenfu frame); w72 dframe(); TVUNUATITINALAU

4 [l . A
LAAT HAY Lﬁug AMAIAL

! Function frame H

i Usage void frame(int startx,int starty, !

! int endx,int endy)s; !

! Description @ make frame of specified block !
! The top left corner is (1,1 H
! Return value : None '
S T e e +/

void frame(int startx,int starty,int endx,int endy,int attrib)
{
register int i3

unsigned char far #vptr, far *tenp;

temp = vidrams;
for(i=startxsi<(endx-1)si+4) {

yptr = temp + ((starty-1)%160) + i%Z;

1

8



¥yptrt =

1963

*¥vptr = attribs

vptr = temp + ((endy-1)%160) + i%2;

¥vptr++ =

1963

svptr = attrib;

}

for(i=startysi<(endy-1)si++) {

vptr = temp + (i¥160) + (startx-1)%23

¥yptr++ =

1793

*¥vptr = attrib;

vptr = temp + (i%160) + (endx-1)%23

¥vptr++ =

1795

#vptr = attribs

}

write_char(startx,starty,218,attrib);

write_char(startx,endy,192,attrib);

write_char(endx,starty,191,attrib);

write_char(endx,endy,217,attrib);

}
Y e
! Function

i Usage

! Description

i Return

o m e m

void dframe(int

{

______________________________________________ *
: dframe H
: void dframe(int startx,int starty, !
int endx,int endy); !

: make frame of specified block !
The top left corner is (1,1) !

: None :
--------------------------------------------- */

startx,int starty,int endx,int endy, int attrib
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register int 1i;

unsigned char far #vptr, far *temp;

temp = vidram;

for(i=startxsi¢(endx-1)si++) {

}

vptr = temp + ((starty-1)%160) + i%2; +
¥vptr++ = 205;

#vptr = attribs

vptr = temp + ((endy-1)%160) + 1i%2;

¥vptr++ = 2053

¥vptr = attribs;

for(i=starty;i<(endy-1);i++)

}

vptr = temp + (i¥160) + (startx-1)¥2;
¥vptr++ = 1863

#vptr = attribs

vptr = temp + (i%160) + (endx-1)%2;
¥vptr++ = 1863

¥vptr = attrib;

write_char(startx,starty,201,attrib);

write_char(startx,endy, 200,attrib);

write_char(endx,starty, 187,attrib);

write_char(endx,endy, 188,attrib);
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[ H e e e e oo *
i Funtion : write_char '
! Usage ¢ write_char(int x,int y,char ch,int attrib); !
! Déscrip£ion : write character to by direct video access !
i Return : None '
e e R */

yoid write_char(int x,int y,char ch,int attrib)
{

char far #%vptr;

vptr = vidranm;
vpbr += ((y-1>#160) + (x-1)%2;
#vptr++ = chs;

¥vptr = attrib;
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! Function s fill !
! usage ¢ void filldint startx,int starfy,int endx, |

' : int endy,int style,int attrib); !
t Description : Fill specific block with specific style, '
H top left of screen is (1,1) !

! Return :  None !

void £ill¢int startx,int starty,int endx,int endy,int style,

int attrib)

register int 1i,J;

unsigned char far *vptr, far *temp;

temp = vidranm;
for(j=starty-1;j<endysj++)
for(i=startx-1;icendx;i++) A
vptr = temp + (J*160) + i*2;
xvptr++ = style;

¥vptr = abttribs
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o -~ J. 14- «f o J . 1 4 t X v
L TEUANE TNAVAUINAINUA nasanaz LaauR UL 7as 9 aun11az§uqana

AN .
2 P intnbalat bttt et *
! Function :+ write_string !
! Usage s+ write_string(int x,int y,char *s, |
Vo int attrib) H
! Description : write string to videoranm H
' X,y : coordinate to write

H char !s : pointer to string !
1 attrib : attribute of string !
! Return : None i
PRI P PP R RS 666 */

void write_string(int x,int y,char *z,int attrib)
{
register int 1i;

char far ¥vptrs;

yptr = vidranm;
vptr += ((y-1)%160) + (x-1)%2;

for(i=xs¥z;i+4) {

H

*vptr++ ¥Z+43

¥vptr++ = attribs
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dyndfu reverse();
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! Function : reverse(Q)s; :
' Usage : int reverse(int x,int y,int length,int attr) !
! Description : reverse attribute at x,y for length long !
! Return : None '
Jm e mm e oo mmem o ~————— */

void reverse(int x,int y,int length,int attr)
{
register int i;

char far #¥vptrs;

vptr = vidram;
vptr += ((y-1)%160) + (X-1)%2;
for(i=03;i¢lengthsi++) {

¥(++vptr) = attrs -

%

vptr++;

I3
#eniu buttonO;
lo 4. < o4 o It .
L Suilef Funfinniian udﬂqanNnna Tﬂaugananuu?aﬂqniunwinWQWu
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1%10u hotkey &2suannivanaundamuaty TANRuAnAIvIIANULAETnwTRIAY 9
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! Function : button(); H
! Usage : void button¢int x,int y,char *str,int fg, !

! int bg,int hlo; !

! Description : place button at position ¥,y '

! Return None '
void button(int x,int y,char #*str,int fg,int bg,char hk)
{

int lens;

int hk_poss;

len = strlen(str);
write_string(x,y,str,fg!(bgi<4))3;

hk_pos = strchr(str,hk) - str;
write_char(x+hk_pos,y, hk, HOTKEYFG! (HOTKEYBG{<4))3;

buttonshade(x,y,len);

#4ntu buttonshadeO s

& (g 40 v 4
Ldudendunnavuan ugasiynaas button

] Function : buttonshade(); '
! Usage : void buttonshade(int x,int y,int len); '
! Description : display shade of button at X,y o

H Return : None ]
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void buttonshade(int x, int y, int len)
{

register int i;

for(i=13i<=1enszi++)

write_char(x+i,y+1,223,BLACK! (wkw.bg<<4));

write_char(x+i-1,y,220,BLACK! (wkw.bg<<4));
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establish_window();
delete_window();
scroll_window();
window_title();
upline (s
downline();

hide_cursor();

firstline()s;

lastline ()

clear_window();

set_cursor_type();

win_dstrO;
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! Function : establish_window '
! Usage : void establish_window(left,top,right, !
' bottom,foreg,backg,save); !
' Description : building window ' !
' left,top : top left corner !
' right,bottom : bottom right corner !
' foreg,backg : foreground,background '
H attribute !
! save : flag to save background '
: 0 = not save g
i 1 = save !
i Return : None :
RSP PP EREEEL S EEEEEEESE S */

void establish_window(left,top,right,bottonm,foreg,backg,save)
{
if (curr_wnd < MAX_WINDOWS) {
if (curr_wnd)
wdolcurr_wnd-1] = wkw;

setmen(&wkwv,sizeof (vkw),0);

wkw.1f = left;
wkw.tp = tops;
wkw.rt = rights;
wkw.bt = bottom;
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wvkw.fg

wkw.bg

wkw.wd

wkw.ht

if (save)

foreg;

backgs

right+1-left;

bottom-top+1;

{

if ((whkw.wsave=malloc((wkw.ht+1)*(wkw.wd+2)%2)) == NULL)

return;

gettext(1eft,top,right+2,bottom+1,wkw.wsave);

}

wdoCcurr_wnd++] = whkws

block(left,top,right,bottom,foregi (backg(<4));

current_window();

'
31aWengu

establish_window()

Es

-3 " < < 4
Az LNuINNATL Tandenty

y oW < ¢ y X .
current_window() 3FefmianiTgadentu  windowO 2240113 MR T

Y] 4 v Y -« - I's ar
qwunu%uTadﬂﬂiuuLﬂunn1i@q1utnaunuauTavﬂﬂjuu

Function
Usage
Description

Return

current_window
void current_window();
set current window to active

None

void current_window()

{

window(wkw.1f,wkv.tp,wkv.rt,wkv.bt);

hidecursor ()

.
b4
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i Function : window_title “
! Usage . void window_title(char *ttl,int attrib) !
! Description : write title string #tt]l to current !
! window, attribute specify to attrib '
i Return : None '
PRI REE EE RSSO SS e */

void window_title(char *ttl,int attrib)
{
win_dstr((wkw.wd-strlen(ttl)) /2,1,tt1,attrib);
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! Function : delete_window '
! Usage : void delete_window(); !
' Description : remove current window

¢ Return : None '

void delete_window()
{
if (curr_wnd) {
if (wkw.wsave) {

puttext(wkw.lf,wkw.tp,wkw.rt+2,wku.bt+1,wkw.wsave);
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free(wkw.wsave);

}

setnenm(wdotcurr_wnd-1, sizeof (struct wn),0);

--curr_wnd;

if (curr_wnd) {

vkv = wdolcurr_wnd-113

current_window()3;

}

else window(1,1,80,25)3

['s . vdd a R
denfuninuantaauIuTRIAURY
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d =
d =
! Function
i Usage
! Description
!  Return

- 4
MHIE0Y LRAUAN

- 4 2
N80y LRAUTU

scroll_window
void scroll_window(int &)
seroll the window direction up or down

d=1 : up

o
"

0 : down

void scroll_window(d)

{

novetext (wkw.1f+1, wkw.tp+i+d, whw.rt-1, wkw.bt-24d,

wkw.1f+1, wkv.tp+2-d);
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!  Function : upline .
!  Usage : static void upline(); !
i Description : move up one line !

! Return : None !

static void upline()
{
if (lineno > 1) {
if (wkw.wy == 1) {
if (wkw.wbtop > 1) {
--wkw.wtops;

scroll_window(0);

}
else
~--wkw.wys
}
else if (wkw.wlines <= wkw.ht)

lastline();

! Function : downline i
! Usage : static void downline(); :
! Description : move down one line '

! Return < None ]
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static void downline()
{
if (lineno < wkw.wlines) {
if (wkw.wy == whkw.ht) {
scroll_window(1);
vkw.wtop++s
}
else
vkw.wy++s
}
else if (wkw.wlines <= wkw.ht)

firstline()s
¢ 4 ¢ l, 4 o '
iqniutaautaa1tﬁaf1ﬂnu17nauuqﬁuasaﬁQQa
{ - o . 4 af v 4 - (g
Wantu firstline(); ANt UL AENUA1TIRAWIUTAIAURY
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! Function : firstline '
! Usage : static void firstlineO; '
! Description : move to the first line !
i Return : None '
R R ittt ¥/

static void firstline()
{

wkw.wtop = wkw.wy = 13
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w seows

¢ Function : lastline !
! Usage : static void lastline(); ) !
' Description : move to the last line !

! Return : None ) !

static void lastline() .

{
wkw.wtop = whkw.wlines - (vwkw.ht-1);
if (wkw.wtop <1
wkw.wtop = 15
wvkw.wy = whkw.ht;
if (wkw.wy > wkw.wlines)

wkw.wy = wkw.wlines;

doy o v 4 ¢ ¢
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!  Function ¢ hidecursor :
! Usage : void hidecursor(); !

' Description : use BIOS to hide the cursor H

void hidecursor{

{

rg.h.ah = 23
rg.x.dx = 0x1900;
rg.h.bh = 0;

int86(0x10,&rg,rg)l;
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! Function : set_cursor_-type !
! Usage . void set_cursor_type(unsigned t) !

t Description : use BIOS to set the cursor type !

void set_cursor_type(unsigned %)

{
rg.x.ax = 0x0100;
rg.x.bx = 03
rg.x.cx = t;
int86(0x10,%rg,&rg);
}
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i Function : getkey ]
! Usage : int getkeyQ)s; '
{ Description : read the keyboard !

! Return : keyboard read '
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int getkeyQ

{
int ¢;
if ((¢c = getch()) == 0 )
¢ = getch() | 128;
if (¢ == helpkey && helpfunc)
(¥helpfunec) O3
¢ = getkeyOs
}
return c;
}
et Ful Saudngrdumive Rauiniutal
ey win_dstrOs
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Function : win_dstr
Usage : void win_dstr(int x,int y,char #str,
Description : write string
active window
top left corner is
Return value : None

void win_dstr(x,y,str,attr)

int x,y:

char %*strs

int attrs

int attr);

position according to
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write_string(wkw.1f+x-1,wku.tp+y-1,str,attr);
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! Function : clear_window !
i Usage : void clear_window '

t Description : clear the current window !

! Return : None '

void clear_window()
{
fill(wkw.1f+1,wkw.tp+1,wkw.rt—l,wkw.bt—l,’ ? owkw.fg! (wkw.bg<<4))3
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disp_field(FIELD #, char ¥, char %);
read_field(int);

home.cursor(void);

backspace(void)s;

end_cursor(void);

forward(void);

fore_word(void);

back_word(void); \
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delete_char(void);

delete_word(void);
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init_rad(RADIO #rad,int init);
next_rad(void);
prev_rad(void);
first_rad(void);
last_rad(void);
mark_rad(void);
disp_rad(void);

read_rad(int ¢);

rad_desc(RADIO #radin);



3. f7u3an170y button
o4 o I's 4 - 4 <
uduitafudass (Watafu Ra ENTER 172 hotkey iWai7an
s o . v ' { 4 o { o
denfuninuanuaar  button Tenfunifudaeia  button Wenfundavanwue
' <4 2 o 4 I's
n1Tna  button  uazdlvnfuninuatzas  button LAnLNann1TL Tendentn
e Y Y
data_entry uienfulmigranats

lg 4 4 o v o
enduningaiiy button Taun .

read_bt (int ©);
bt_press(void);
active_bt (void);
button.call(int *c)s;

isfhotkey(char c)s
Lo .
denfufichinnae e ENTRY.C
Jeniu data_entry

ﬂ ¢ v 4. v d " (g 4 44 v T
cludenfunannnanyant 7an gazIan 1 TWeNduaY 7 NINEITAININNA
o ] 's d o < A 4
slaun  denfuiiaafiv  character field, vradio box waz button un17
o a v ] . < < fa o ‘
LRTENERIUS L THALTAVURARE  field HN1TRTIIHAUREN return ARUUIINUARE
. ! 4 -~ A . 4 o <4 I's 1 .H
field 973zmasilaawliie field natluniaay niaduda ESC niatd tmanu
Liusu
{ ] [ o 4 o
Wenfu data_entry asLnuwﬁwaadauUTTnaqaﬁna1§ Luatddmiuy
. - do¥ .
uAsetaA2 N help pasumar field uasnuﬂﬁuﬁanwsnnqwunaﬁ data_entry
) a4 w Huﬁuu a
Lh7 ATAURGNBRIULAAULUUAIENTLAN
o < . ~ 4 <
parameter AWM TNAR pointer $MUFe template MiUuTATIRINd
. ' . 3 ¢ \ o o
a4 field umay field Zaudae11lwiWa entry.h WR7 4 parameter AIM
4 ! . ! . v o« o4 &
daq Lﬁu flag twauani1 field UmRas field Ivmavun1T initial TRERTRIN
! o . 3 o . a4
484919 ATy character field uax da411497 M5y radio box #ialu Uy

o A o Q. ¢ - v + add .
parameter &7n 3 Lﬁuaduﬂ1nn1nua1ﬁﬂqniut1un1n11131ua1ﬂan field s
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int data_entry(FIELD *fldin, int init, int firstfld)

{

int exitcode = 0, done = FALSE;

char *help_save;

textcolor(FIELDF®) ;
textbackground(FIELDBG);

/% save help area at screen bottom */
help_save = (char %) malloc(160);
gettext(1,25,80,25,help_save);

write_string(1,25," Help | ",0x4f);
insert_line();
fhead = ftail = f1d = fldins
while (ftail->frow)
ftails+s
wvhile (firstfld-- && fld != ftail)
£ld++;
--f1d;
if (init)
init_template();
rad_template();
field_tally();

/¥ ———mm- collect data from keyboard into screen ------

wvhile (done == FALSE) {
data_value(fld);
exitcode = inp_field(0);
field_tallyO);

switch (exitcode) {

case DN

case ’\r’
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case '\’ :

case CTRL_FWD :

done = (ftail == fhead+1);
fld++s
if (fld == ftail)

f1d = fhead;

case F¥WD

breaks;

case CTRﬂ_BS

if (fld == fhead)
fld = ftails
--fld;

case UP

break;

case.CTRL_HOHE

[

f1d = fhead;
break;

case CTRL_END

fld = ftail-1;
breaks;
default :
if ((exitcode == ESC) ! (exitcode == CANCEL)) {
puttext(1,25,80,25,help_save); ~
return CANCEL;
}
else
if (exitcode == 0K}

done = TRUE;

breaks;

}

puttext(l,25,80,25,he1p_save); /% restore help area #/

return OK3;



deniu data_valueQs

Lﬁuﬁqﬁiuﬁﬁwuﬁwﬁ ufaywazay field uaaz field TaaaTI3daU
field type 11tiu type filala nazuanluiiniTudasua field A type A
1§ Tashamn type i 1 CTRERITIN character'field s Tanileniy
dispfield; field type iiu 2 wia 3 udavit idu radio box 3
(Janilefiiy  disp_radO; wazhaidy 4 udagitidy button aziTanileniu

d
button LWALARINA

JH e e mmmmm e m e m = S S S oo oS ssm s oo *
{  Function : data_value(); H
! Usage ¢ void data_value(FIELD #fldv); '
! Description : display the data value in a field !
! Return : None '
TR PR RS PR EEEEE S SRSt EES E ¥/

static void data_value(FIELD *fldv)
{

int helplens;

char blank(801;

switch ¢ fldv->type ) {
case 1 :
fldv->fx = 13 ‘
disp_field(fldv, fldv->fvalue.fbuff, fldv->mask.fbuff);
breaks;
case 2 :
case 2 : init_rad(fldv->fvalue.value,0);
disp_rad();

break:

case 4
button(f1ldv->fcol+wkw.1lf,fldv->frov+wkw.tp,
fldv->fvalue.fbuff,BUTTONFG, BUTTONBG, f 1dv->fx)3

break;
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memset (blank,32,80);

helplen = strlen(fld->fhelp);
write_string(9,25,f1d->fhelp,0x4f);
write_string(9+helplen,25,blank+8+helplen,O0x4f);

Jandy field tallyOs
4, » 4 -
Lﬂuﬂqﬁiunnwuunnudaquaqn field (Ta%3n

v s -
field danna Tagt Tanilenty data_value(); anfmig

/Homm e e *
! Function : field_tally()s 1
! Usage : void field_tallyO; !
' Description : display all the fields in a window '
d Return : None :
K mmm e %/

void field_tally()
{
FIELD *fldt;

fldt = fhead;

vhile (fldt != ftaily {
data_value(fldt);
fldt+4;

field uTn “Muas
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(o Aw 4 o
denfuniantTinaany button

dandu read bt(c)s
uiledfuiran1ding  mash active field viu button Fetaun
34 ENTER wia hotkey 7a¢ button umaziu ﬂqﬁiuLéuﬁuﬂnw11ugﬂ13?udwﬁé
tasuday current active button TagiTanilendu active_btOs AdnnaLin
,uwasgna11aﬁauiﬂtﬁu§§ TAB wia ENTER wiaiiu hotkey niali n11d asi
n11t Janilenfugae  button u Samilefifu button_call(ze) Tasnauiianas
Lﬁuﬁﬂnaﬂ current field %q head field, tail field waz current
field 19 Laa#a=15ﬁﬁn5uu1ﬁﬁq1uéa1ﬂ1ﬁn§q11nLﬁ?1§unﬁ1ﬁ1q1ua1uﬁqﬁiu
784 button a3
2 naadnati1de TAB wia ENTER mia hotkey navaunFutuy

Avaatul

TR PR T EEES TS SIS b *
] Function : read_bt(c) '
' Usage + int read.bt(e); . !

H Description : wait for tab to next button or hot key !

' Return : key press '

static int read_bt(c)
{
int done = FALSE;

int but_nos;

while ( TRUE ) {
hidecursor();
active_bt(); /¥ display current active button %/
c = getkeyO;

switch(e) {

case ’\r’
case ’\n’ : done = button_call(ke);

/% Enter pressed; call function ¥/



break;
default : if ((but_no = is_hotkey(c)) != -1) {
/¥ —=-== Hot key pressed ------ ¥/

/% set active field */
f1d = fhead+but_no;
field_tallyOs
active_bt ()3 /% display active button */

7% call function */ done = button_call(&c)s
break;
}
if ((e=="\t7") i (ec== ESC))

done = TRUE;
break;
}
if (done)
breaks
}
return c;

e
denfu is_hotkey(O)s
fog d. v id ' z )
Lauﬂqniunnﬂwuwna11aﬂau§snnﬂ 11Lﬁu hotkey wialy nﬁtﬁu

hotkey 3¢ return #u1sLazaas field RAuun LAA1141¢ hotkey 3z return

AN -1

PP EE R EEEEEEE SRS ¥
' Function :+ is_hotkey(); i
! Usage + int is_hotkey(char ¢); |

H Description : Check whether key pressed is hot key Vo

' Return : -1 : not hot key !

' field no. : in case of hot key !
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static int is_hotkey(char ¢’
{
FIELD *fd;

int 1i;

fd = fhead; i = 03
while(fd != ftail) {
if(fd->type == 4) { /% button field */
if (¢ == tolower(fd->fx))
return i; /% return field no. ¥/
}
fd++s it+;
} .
return -1; /% not hot key %/

#enfu button_callO)s

ludemduniaiaf hugaus dusay field A9 q LilafianaT
Ganiledin FeilefiFuanaasinnTi Jan1dileniu data_entry anATe f1lina TN
ufiuTATIdTIe  FIELD Tmi LﬁaLd§ﬂ§unﬂTﬁwqquuﬂqﬁEuguuﬁq wazndautuay
data_entry 1A% ashasit field (RunaineimAatuta (dutdsafiunaTianas

{ do v
stack gadnaTiTandendulunien assembly n1¥n15 push Uas pop

: Function :+ button_callO); !
! Usage < int button_call(int #*c); '
' Description : call function of current button !

! Return : return code of function called ]

static int button_call(int #*¢)
{
FIELD #%oldfhead;

(9]

e |



FIELD ¥oldftails
FIELD #o0ldfld;

RADIO #oldrhead;
RADIO *o0ldrtails
RADIO *oldwrad;

int temp;/#* store button function returned

int dones

158

value */

bt_press();/% display button being pressed %/

oldfhead = fhead;/* store old f and r */
oldftail = ftails;

0ldfld = flds

oldrhead = rhead;

oldrtail = rtail;

oldwrad = wrad;

/% call function of current button */

temp = (¥fld->mask.fune) s
if (temp == OK) {

done = TRUE;

*c = OK;
}

if (tem CANCEL) |

done = TRUE;
¥c = ESC;

}

if (temp == "\t’) {

done = TRUE;

fhead = oldfhead; 2 ;

retrieve old f and r %/
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ftail = oldftails;
fld = oldfld;
* rhead = oldrhead;
oldrtails;

rtail
wrad = oldwrad;

return done;

#efiiu bt_pressOs

{ . v o - v
(duileAfundioniian - udee button luinwmzzasniianna aa awtun

2 v
N'\uﬂm‘lﬁmu Lﬂuma’m’wﬁu 9

' Function : bt_press(); !
! Usage : void bt_press(void); . '
' Description : display current button being pressed '

H Return : None :

static void bt_press(void)
{

int x,¥3

int len;

long 1i;
len = strlent(fld->fvalue.fbuff);

fld->fcol+wkw.1f;

“
n

fld->frow+vwkw.tps

D)
n

£fill(x,y,x+lent1,y+1,’ * wkw.fg! (wkw.bgd(<d));
write_string(x+1,y,fld—)fvalue.fbuff,ACTBUTFG!(ACTBUTBG<<4));

for(i=03i<200005i++) { /% delay for button pressed ¥/



}

active_bt ();

Henu active_btO);
4 - d Vv
(Huilenfufiugae  current active button T93zUARAVIAAIE AN

4 1 J v v f 4 [ v
button nuURN&E193IN button AU WTaNRIEN lRTaQMNW&MQEH“T“WQﬂQﬂﬂ?ﬁHBQ

button

FE D D D T e L L DL L L L L e ¥
i  Function : active_bt(); '
' Usage : void active_bt(void); !
! Description : display current button in active mode !
! Return ¢ None !
LTSS U PSR S S LU L S %/

static void active_bt(void)
{
int lens

int x,¥;

len = strlen(fld->fvalue.fbuff’;

x = fld->fcol+vwkw.1f;

v fld->frow+vwkw.tp;
write_string(x,y,fld->fvalue.fbuff,ACTBUTFG: (ACTBUTBG<{4));
buttonshade(x,y,len);

write_char(x,y,16,BLACK ! (ACTBUTBG<(<4) 3 /% left arrow #/
/¥ right arrow %/

write_char(x+len-1,y,17,BLACK | (ACTBUTBG<¢<4));
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N e Jp 4 - -
nandenfunian1Tinaany radio box
]
s
Yuntiy rad_to_code();
(o 4. 4 4 4 Y d
L Huil et Fuitaniian UR ey Eagan51a1¢d1wcLﬂu RADIO L#a%mi iy

' o ot H
code WA 2 Mun Taaﬁzﬂuuuaqaaiuu

?aﬂad radiobox

a d

[ 1 field u1n unn 1
4 a4

L 1 field nday unn 2
o 4

L 1 field ﬁd1u unn 3

A 4 Jou - -~ o 1
min field 7Tagn mark AIBLATAMNNE " x " UNNATAULASING LA

% (] L Q‘Jou - +
vl 1 uas wan field 1a1u1§gn park nfldduiagaiu sxianidu o

' Function : rad_to_code(); '
! Usage : int rad_to_code(RADIO #rad); !
H Description : convert data in radio form to pack code !

H Return : packed code !

int rad_to_code(RADIO *rad)
{

int temp,i;

temp = O3
for(i=0srad->rows;i++,rad++)
temp {= (rad->value)<<i;

return tenmp;



#endu code_to_radQ);

s 4 . 4 Y] - { . < o
luiledFuniauian  atefuguivieniy  rad to_code(); Aadziu

. : . < « .
A1 code EQtﬁuEagauuu integer (21l Lwatﬂaau1ﬁ15§a§auuu radio box

Tttt Ll bbbl bttt bl abeindinbnbeiednteinbebniteiaie et i *
! Function : code_to_rad(); .
! Usage : void code_to_rad(int int_in,RADIO *rad); H
' Description : convert packed code to data in radio form |
i Return : None '
et ittt */

void code_to_rad(int int_in,RADIO #rad)

{
int i;
for(i=03rad->rowsi++,rad++)
rad->value = (int_in>>i) & 1;
}

Heniu init_radO;

{ . < o £ o] ' . vl o 4 .,
iuilendutiantiag initial #1714 radio box THRANLIW 0 iiadn

] - ot f] a va 1 A ] .. o
mualy parameter init da7idy 1 nialuuadIian N1NA1E8Y init -NR1 O

' Function ¢ init_radQ); !
! Usage : void init_rad(RADIO *rad,int init); H
! Description : set rhead, rtail and wrad to group of radio H
v box of rad .
| if init = 1, radio value is set to O '

! Return : None '
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static void init_rad(RADIO *rad,int init)

{
rhead = rtail = wrad = fad;
vhile ( rtail-d>row )
rtail++s /% set rtail #/
if (init) | *
while ( rad->row ) {
rad->value = 0;
rad++;
}
}
}

e
Wenfyu rad_desc();
' < d - 1 R
uilenfuntfusasaniunagunaaaiuuungaay uar  field 1w

.‘ ~ ! . [] t 34
radio box H1a879UATAMMINIAITEAININATLAS

service_type
{x] telphone_back
[ ] voice mail box

[x]) general information

. . v ¥

service_type Lﬂuﬁaaaq radio box #unw &7 telphone_back,
. . . . < .

voice mail box uar general information Lﬁuiaﬂ11unaﬁu18 field nav

radio box ufar field

' Function : rad_desc(); !
! Usage : void rad_desc(RADIO *radin); H
H Description : display radio box description '

! Return : None !
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static void rad_desc(RADIO #¥radin)

{
RADIO #*temps;
temp = radin;
while(temp->row != NULL) A
win_dstr(temp->col+5,temp->rovw+i, temp->rad_des, .
RADIOFG! (RADIOBG<<4));
temp++s
}
}

et futan17ivd umiveae radio box field
MRunieniy
next_rad();
prev_rad();
first_rad(;

last_rad(Q)s

3 49 i3 ] “ . - lo' “
nﬂﬁﬁwnnwuuaaﬂuuuaﬂﬂjuunaq field pavy radio box 7MUY

field 1a
next_rad(); tAau current field Ty field daly
prev_rad(); \3au current field Tufe field nau
first_radO; Lsau current field MUfyau field
last_rad(O); Lgau current field ‘tufienia field
JHmmm e e m e mmmmmm oo oo *
i Function : next_rad(O; :
! Usage : void next_rad(void); !

' Description : set working radio to next box :
! if next radio is tail; set to head

! Return : None '



static void next_rad(void)

{

wrad++s

if (wrad == rtail)

wrad = rhead;

}
FE T ettt *
! Function : prev_radQ); '
i Usage : void prev_rad(void); '
' Description : set working radio to previous box :
! -if previos is head;‘set to tail !
{  Return : None !
o m e mmm e e m e mmm—m e eemmmmm————————— */

static void prev_rad(void)

{
if (wrad == rhead)
wrad = rtail-1;
else
wrad--;
}
FE et e e Tt Dokl bl bbbt d ¥
: Function : first_radOs; |
i Usage : void first_rad(void); '
' Description : set working radio to first box :
H Return : None :
Hm oo m o e o e %/

static void first_rad(void)
{

wrad = rhead:;



' Function : last_radO); :
'} Usage : void last_rad(void); ] '
! Description : set working radio to last box !

] Return : None !

static void last_rad(void)
{

wrad = rtail-1;

#efte mark_radO;

é d . 1 ) . . 2
Vluilenfuninuad iy field za¢ radio box TRAWITTUIATN
field type mav radio box A7a Aa
. Xa ' : . .
w1n radio box uud type Lﬁu 2 ugav411 umar field 7184 radio box
o s v « % - Y FAN . ' ] o4 {0
enaq 1 1atuae field tRE1(NIUL AvUY TUATITNINUAAT ITUATTIARETATEEN
unay field iaaity 0 naw uFa3eAmuAn current field Aaauiu 1
win radio box N type tﬁu 3 uﬁaqiwtﬁu radio box WULMAIEAT AY
H ﬂ a P 2o, ¥ 4 ﬂ
fun1T mark 3vidun1T mark nTa unmark NTHTANTAMUY AUUNTITNINIUIZLUY
v o o

. o~ Vv a v a ' ﬁ 4 o n
A11n1 XOR ﬂﬂﬂagﬂlﬂuﬁ75 1 A8 ATLANNANLLUY 1 (N3 unmark azda1tdy O

v a an ﬁ <4 » P a
fitauNAtLldy 0 tN@ mark ualszuAlluw 1

' Function : mark_radQs !
H Usage : void mark_rad(void); !
' Description : Set value in radio according to radio type !

! Return : None ‘

static void mark_rad(void)

{
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< o - \ o & ' 4
anaanﬂﬁuRWtﬁu 1 wsauan field unﬂtﬁu 0 nazluudaILATaINNNE a9

F ISP PR RS L EL S ELL RS

RADIO #temp;

temp =
switch

cas

cas

Funct
Usage
Descr

Retur

wrad;

(fld->type) {

e 2 :

temp = rhead;

while (temp != rtail) {
temp->value = 03

temp++s

wrad->value = 13
breaks;

e 3 :

wrad->value "= 13

brealk;

‘4
denfy disp_rad();

(g 9. <
L JuilenFufinanuan

ion : disp_rad();

: void disp_radO);
iption :
n :  None

static void disp_rad()

{

RADIO

*tenps

/% only one value radio */

/% set working radio %/

/% multi value radio %/

/% toggle value ¥/

4 4 : . ¥
UAAYLATASMNNE " x " (Waudavin field

display value of each radio box
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temp = rhead;
vhile ( temp != rtail > {
if ¢ temp->value == 1) {
write_char(temp-)col+wkw.1f+1,temp->row+wkw.tp,’X’,
RADIOFG! (RADIOBG((4))3
tempt++s;
} s
else {
write_char(temp->c01+wkw.1f+1,tenp—>rou+wkw.tp,’ ’,

RADIOFG! (RADIOBG(<4)) 3

temp++s

'
d9nfy read_radQ);
I's < o I's . 3 n .
Lﬂuﬂqniun1a1uawﬁa Tuznsnnieiuiy field ntﬁu radio box
(< { 4 ¢ 4 4 o
TagAgine  AziluAg SPACE (WA mark field wia A8 TAB tWalUaawlua

. - ‘ Y BE G 2 | }
field na'd uasﬁagnﬁ1nuaq (e LUasutly field analuzay radio box

P N s S SRR S L Rttt Lt *
! Function : read_radQ)s '
! Usage :  int read_rad¢int ¢); '
! Description : wait for marking radio '
! Return : ESC or ’\t’ for next field H
RS RS SRS EES */

static int read_rad(int c)
{
int done = FALSE;

first_radO);

vhile¢ TRUE ) {
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gotoxy(wrad->col+2,wrad->row+l);
c = getkeyQ)s
switch(c) |

case DN @

case FWD : next_rad();

break;

case UP :

case BS : prev_rad();
break;

case HOME : first_radQ;

brealk;

case END : last_rad():

break;
case > 7 : mark_radQ);
brealk;
default : if ((c == ’\t”) I! (c == ESC) ) {
done = TRUE;
}
break;
}
if ¢ done )
break;

disp_rad();
}
return ¢;

4)

e

sMentu rad_template();
a ly do A4 . o Y
(dudenfuniinuinieTaun1Tugaewa  radio box uulantw awlaun
. 4 < ' . s

'?anae radio box RTavuxna [ 1 Hamlunagulgueas field pav radio

¥4 ' X a 4 v & ' ' .
hox URTUAAIAWLAUANAINAIANGIAY LWATMLMURIINUANAI9TENIY radio box

Hu field au q
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JHmmm e mmm Mo m = e m S m oSS S So S so eSS oosoosSsessos *
1 Function : rad_template(); !
d Usage : void rad_template(); . H
! Description = initial template for radio box '
H Return : None '
MRS R S TEELEEEEEEESE S */

void rad_template()
{
FIELD #*fldt;
RADIO *temp;
int radlen;
int radnum;

int templen;

fl1dt = fheads
while(fldt != ftail) {
if((fldt->type == 2) 1! (fldt->type == 3)) A
temp = fldt->fvalue.value;
05

radlen

radnum = 03
while(temp->row != 0> {
if ((templen = strlen(temp->rad._des)) > radlen)
radlen = templen;
radnum++;
temp++s
}
£i11(f1dt->fecol+whkw.1f-1,f1dt->frowtwkw.tp+l,
£1ldt->fcol+wkw.1f+radlent+5,fldt->frowt
wkw.tp+radnum,’ ’,RADIOFG! (RADIOBG(<4))3
win-dstr(fldt—)fcol,Eldt-)frow+1,f1dt—>mask.fbuff,
ENTRYFG! (ENTRYBGC(<4));
rad_desc(fldt->fvalue.value);

temp = fldt->fvalue.value;



wvhile(temp->row != 0) {
write_char(temp->col+wkw.1lf,temp->row+vkv.tp,
’[?,RADIOFG! (RADIOBG(<4)) 3
write_char(temp->col+2+wkw.1f,temp->row+vwkw.tp,
’1? ,RADIOFG! (RADIOBG<<4));

temp++;

}
fldt++s

[ 4 4. Ao ph
‘nquiqniunnﬁuﬁwnaanﬂf character field

Hendu disp_fieldO;

“~ o -~ J
Vil fundaasiaineaas field ﬂaiuu fidu character field

1 Function : disp_fieldO)s '
! Usage : void disp_field(FIELD #fldv,char #bf, !
' char *msk); '
' Description : display a data field '

! Return ¢ None '

static void disp_field(FIELD #fldv, char *bf, char *nsk)
{
char c1£801, *cp = cl;

while (¥msl) |
#cp++ = (#msk != FIELDCHAR 7 #mnsk : *¥bf+4);

nsk++;
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¥cp = '\07;
win_dstr(fldv->fx + fldv->fcol -1,fldv->frow, cl,
FIELDFG! (FIELDBG<<4))3;

deniu init_template();

T . . d e :
Huilanfufiiania®  initial udas field THuAnIustTudy R1uAq

¢ . . 3 v &
field type masumas field maAniiu 1 (character field) RaziARaTATHA
" Uﬁvu + > uq-ﬁ 4 .
dnwT  MWLduRadneT ( SPACE ) fiemua nadaqttdy 2 wia 3 ¢ radio

' ‘e
box ) IziAdaTA1iilu 0 niafaity 4 ¢ button ) IhinaviuaztT

! Function ¢ init_template()s H
! Usage : void init_template(); !
' Description : clear a template to all blanks !

! Return :  None !

void init_template()
{

FIELD #fldc;

char #¥bf, #¥msl;

fldc = fhead;
while (flde != ftail) {
switch ( fldc->type ) {
case 1 : /% character field #/
bf = fldc->fvalue.fbuff;
nsk = flde->mask.fbuff;
while (#msk) {
if (#msk == FIELDCHAR)
¥bf++ = 7 7;

172



msk++s

}

flde++;
break;
case 2 : /¥ radio box %/
case 3 :
init_rad(fldc->fvalue.value,0); s
fldc++;
break;
case 4 : /% case of button %/
fldct++; /% do nothing */
breaks;

Heftiu read fieldOs

ly . 4w owd < . <
LﬁuﬁQﬂiunnﬂuﬁ1n131uaa 1uﬁ1qntﬁu character field &2

ﬂuo g g & 1 4. v - od
tdusraneTnanee  72uns function key qnaaﬂonnﬂnua11 (e D, ASLA

s id 3 N < P
“NWEEﬂHT Uav ﬁQﬂiuaﬂau 1 ainguﬂ17 editing RIanBTNAALAIUN “1ﬂlﬁu

v
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fnd
' I's -~ -~ . o ' '
endstroke key avdsAtAsiuniuluiy function NiTan udn 11ty 3zRTIN
o 4
aan

{

Fauaniug 11 aé%uTnua insert niali a1 insert 3 naniwuwasgnunsntﬁﬂ
(lulivivad urf iiwlild  mode insert ﬁéﬁ1inﬁsﬁgnnaLiwuwazLiﬂuﬁuEa
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JHm o m m e e M mmmmmmmmmm e mm o m e —mmmmmmmmmmm e e oo *
! Function : read_fieldO); '
! Usage : int read_field(e)s !

' Description : read a field from the keyboard '

! Return : key press !

static int read_field(e)

[}
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int done = FALSE, first = TRUE;

buff = fld->fvalue.fbuff;
home_cursor();
while(TRUE) {
gotoxy(fld->fx+fld->fcol-1, fld->frow);
if (lc +i tfirst)
¢ = getkeyQO;
first = FALSE;
switch (e)
case CTRL_D : delete_word()s;
break;
case CTRL_FWD : doné = tfore_word();
break;
case CTRL_BS : done = !back_word();
breaks;

fld->fx = 13

case HOME
home_cursor();
breaks;

case END

end_cursor();

breaks;

case FWD forward();

breaks;

backspace();

brealk;

" case BS

case ’\b’ if (!backspace())
break;

gotoxy (fld->fx+fld->fcol-1, fld->frow);

X3

delete_char();
disp_field(fld, buff, mask);

case DEL

break;

case INS inserting "= TRUE;



default :
}
if (done !! !¥mask)
break;
3
wvkw.wx = fld->fx+1;

return c;

175
insert_line();
break;
if (endstroke(c)) {
done = TRUE;
breaks;
3
if (inserting) {
penmove (buff+1,buff,strien(buff)-1);
disp_field(f1ld,buff,mask)s
gotoxy(fld-)fcol+f1d—>fx-1,fld-)frow);
}
*¥buff = (char) c;
write_char(wkw.1f+f1d->fcol+fld—)fx—2,
wkw.tp+f1ld->frow-1, (char) ¢,
FIELDFG! (FIELDBG<<4));
forward();

if (!¥mask) {

fld->fx~--3
nask-~;
buff--;

3

brealts
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¢ d W .
Jenfuinainu editing character
ﬂ (4.94” Ju (YRR VI V] 4
(lutlenfunfaniinaang  word processor (Wa3IANITAURIANKTNAR
* -~ W Ql’ [V V) . 3 -
12181 1d8 ANTAURTENRT AVTHEWUNTAAIENET RITAUAT NITRUNNUTING N7
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Lrautdgsannatd n1Tiaswtdgsanaunun N1TIRawTUEINI8UTTIR N1TIRAVTUEN

v o < . ﬂ v
N18UTTNR NATLURBUTINNG insertlUuauw

defifuindnitdud
insert_line();
home_cursor();
end_cursor();
forward();
backspace();
fore_word();
back_vord ()
delete_char();
delete_word();

' Function : insert_line(); .
! Usage : void insert_line(); !
! Description : set insert/exchange cursor shape '

H Return : None !

void insert_line()
{

set._cursor_typeiinserting ? 0x0407 : 0x0B607);

: Function : home_cursor(); :
' Usage : void home_cursor(); :

H Description : home the cursor in the field !



static void home_cursor()

{

fld->fvalue.fbuff+f1d->fx-1;
fld->mask.fbuff+fld->fx-1;
while (*¥mask != FIELDCHAR) {

buff

mask

f1ld->fx++;

mask++;

! Function : end_cursor();

! Usage : void end_cursor();

i Description : move the cursor to the end of the field

: Return : None

static void end_cursor()

{
f1d->fx += strlen(mask)-1;
buff += strlen(buff)-1;
mask += strlen(mask)-1;
vhile(kbuff== " 7)

if (tbackspace())
brealks;

forward();

' Function : forward();

' Usage : void forwardO);

! Description : move the cursor forward one character

-~
~3
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static void forward()

{
do {
fld->fx++;
mask++;
} while (#mask & #*mask != FIELDCHAR);
buff++;
}
T —— *
! Function s backspace(); '
! Usage © ¢ int backspace(); : !
: Description : move back one character '
i Return ¢ TRUE if can move back '
! FALSE otherwise H
H o e e e X/

static int backspace()
{
if (buff != fld->fvalue.fbuff) {
--buffs;
do {
--nasks;
-=(fld->fx0);
} while (#mask != FIELDCHAR);
return TRUE;
}

" return FALSE;



' Function : fore_word(); '
! Usage + int fore_word(); !
! Description : move forward one word H
! Return : TRUE if can move forward '

! FALSE otherwise i

static int fore_word()
{
int et = 2, test = ¥buff == " 73

vhile (ct--) {
vhile (Ckbuff == ’ 7)) == test & *mask)
forwvardQ)s;
if (!¥mask)
return FALSE;
if (test)
break;
test = !test;
}
return TRUE;

' Function : back_word(); !
H Usage : int back_word(); H
' Description : move backward one word !

' Return TRUE if can move back !

! FALSE otherwise '

static int back_word()

{



int test;

if (buff == fld->fvalue.fbuff)
return FALSE;
if (¥(buff-1) == 7 7)
backspace();
test = *buff == "7 ’;
while ((¥buff == 7 7) == test && buff != fld->fvalue.fbuff)
backspace();
if (test)
vhile (kbuff t= 7 7 & buff != fld->fvalue.fbuff)
backspace();
if (¥buff == 7 )
forward();

return TRUE;

}

J o e e e *
4 Function : delete_char(); :
! Usage ¢ void delete_char(); '
! Description : delete a character H
' Return : None '
H e e e ¥/

static void delete_char()

{
menmove (buff, buff+1, strlen(buff));
#(buff+strien(buff)) = * 7;

H Function : delete_word(); !

' Usage : void delete_word(); !
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' Description : delete a word !

; Return : None :

static void delete_word()

{
int test = ¥buff == 7 7;
int 1n = strlen(buff);

while( (kbuff == * 7) == test & In--)
delete_char();
if (ttest)
delete_char();
disp_field(fld,buff,mask);

{
Wenty endstroke()s;
lo 4 odad ' (., v¥ .
LuienfunaT23day AannaLIm119 LﬂuﬁannwuuaﬂnauQanws edit

' L 1 { ' 37 '
TuuRaz field niatd n11d denfuar return A1 1 uadmAntNld 3z return

i Function : endstroke()s '
' Usage : int endstroke(int ¢); '
' Description : test ¢ for an ending keystroke '
! Return : True for c¢ being endstroke !

! False otherwise !

static int endstroke(int c¢)
{
switch (¢) {
case ’\r’ :

case \n’ :



case
case
case
case
case
case
case
case
case
case
case
case
ca;e
case
case
case
case
case
case
case
case

case

N’
ESC
F1
F2
F3
Fd
F5
F6
F7
F8
F9
F10
PGUP
PGDN
HOME
END

CTRL-
CTRL-
CTRL_
CTRL-

UP
DN

FWD :
BS :
HOME :
END :

return TRUE;
default
return FALSE;
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!  Function : Llsetmatch !

! Usage void llsetmatch(int (*numatch) O ; '
! Description : Set matching function !

None '

.

! Return

void llsetmatch(int (¥numatch) ())
{

list->match = numatchs;

' . '
Wentfunin1TR723d20UA1088 node

‘y X. < l(a ¢ o \ ¢

Henfuiiniiana 1237aUAN18TURNAARR TaaiUTauL naUA1TUARR

w + d. v o o v ' » Y] ' . -
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v Funtion : llcheck !
! Usage : int llcheck(char *lookfor); '
! Description : Set clp to desired link '

!  Return : return True if found, False otherwise H

int llcheck(char *lookfor)
{

int temps
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for(ss) A
temp = (¥list->match) (lookfor,list->clp->item);
if (temp == 0) ) |
return (1);
else
if (temp ¢ O)
return(0);
else

if (!1lnext())

return(2);

r's
Wunffu llsetlist);
. v d 8 _wu loy I3 ¥ Py o a  {ad Y]
nﬂnuﬂntﬂa1uﬁqniunn1qwuqnﬁﬂniu1u1wau M IBNUATANKIUTH

- ‘g ¥ [ ¢, 4
fudentuy LﬂunﬁftﬂaﬁdannWQﬁuﬂaiuu

/Ko mmmmmmm i m e e m o mmmmmmmm e mm e o e e o e mo oo ¥
i Function : llsetlist ' !
! Usage : void llsetlist(struct LINKLIST #*new_list); !
! Description : Set this module to work with a new list. '
i Return : None |
Tt S Attt ket ¥/

void 1lsetlist(struct LINKLIST #new_list)
{

list = new_lists



defin llsetsizeO);
{ . . 4 1 . Ve ]
Cudlediy Afiutinfnmuazuiantdlun1 11892821831 A LLRAE

a & . v . “ v e
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! Function : llsetsize '
i Usage + void llsetsize(int size); !

! Description : Set the storage requirements for the list '

! Return ¢ None {

- void llsetsize(int size)
{

list->itemlength = size;

l -
denfu llerlinkO)s;
ﬁ I's 4. UJ ] . Vs ] <4 1 e
Llud e N unnIMRIN3I 2 dKuEI 8R4I IUNLLARRY node TRAINTIUIALNINY

' . 4 . - v - ¢
A118y size ﬂagﬂu field MUS2aSTRTIATINAAR

llerlink !

! Function
i Usage : static struct LINKTYPE #llcrlink(O; :
' Description : Allocate storage for a link. '

!  Return : Pointer to storage for a link o

static struct LINKTYPE #llcrlink()

{
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struct LINKTYPE #*1link;

link = (struct LINKTYPE #*) malloc (sizeof (struct LINKTYPE));
link->item = malloc(list->itemlength);

return(linl;

deffu 11init O3

log 4o w4 . la ¢ . X 4 ¢
Lﬂuﬁqnﬁunnﬂuuwn initial AYARAA Taanan1TIa UANINARANTA
. 2 . u§ o rd v ¥y <
nn17ida  head uag tail U’y clp Ingluay node Tnunta TIUNSLTRIUNA

¢ -l 1 L 42 A < -t
Ma9RAAIANAI T 1 F9liu next uAar previous Rqentﬁa1ﬁuéwtﬁu NULL

! Function : 1llinit '
i Usage ¢ void 1linit(char *newitem); '
! Description =: Initialize the structure '

! Return : None !

void 1linit(char *newitem)
{

struct LINKTYPE #1llcrlink();

list->head = list->tail = list->clp = llecrlink(;
list-Yclp->next = list->clp->previous = NULL;
moveitem(newitem,list->clp->item)s

list->listlength = 1;
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danty 1lheadO;

- 44 40 Q(
Amiinfiga clp  MatURRaed e

+  Function ¢ 1lhead !
i Usage : void 1llhead(); !
! Description : Set the CLP to the head of the list. !

i  Return : None d

void 1lhead()
{

list->clp = list->head;

ety llzero()s

. . 2 ' <
AMLEINAMUATIN head , tail uaz clp 1ﬁﬁﬁwlﬁu NULL uR% 17

s o 1 “ ¥ .
IIATANARATANAILTY O Teun 8ty AHARINA node

! Function : 1llzero !
i Usage : void llzero() '
i Description : Initial length of link list to zero !

i  Return : None !

void llzero()
{
list->head = list->tail = list->clp = NULL;

list->1listlength = 03
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Hendu 11tailo;

- 4 . 1 v 4 . . - (
fmuan AmuaA11aY clp WP tail navide

[ Frmmm e e e e e e e e e e ¥
 Function : 1lltail o
! Usage ¢ void 11tail()s !
i Description =: Set the Clp to the tail of the list. '
! Return ¢ None '
T T — */

void 11tailQ)
{

list->clp = list->tail;

g
dWenty llnextO);
't 4. o 4 ' - o . |
(luilenduliianiinn - tRaw  clp WITUES node Fatuandrumi
™ 1l . ' a ¢ t 4 3 '
ﬂaiuuﬁwuﬁnagnawuuuqﬁﬂaadﬁaguﬁu pastddunTaLRauaa Mg zd9an 0

- v 4 v & 4 ' v
ARUNT D MINFINITOLRAUTR NILLRAY uazd\iﬂ'] 1 NRUN"

/K m e e ¥
¢+ Function : llnext !
! Usage ¢ int llnext(); :
i Description : Set the CLP to the next link :
i Return : return FALSE if at end of list, !

! TRUE otherwise. !

int 1lnext )



if (list->clp->next == NULL )
return (0)3;

else {
list->clp = list->clp->next;

return (1)

¢ .
Wenfu llpreviousO);
. v d 4 va “ . . T B v "
famuIniaay  clp Mglaeaumuy node nagnaunui node ﬂaauu
- 44 IJu v 1 4 '
uaz 1fulAs2fiy 1lnext O NLNAAENNINRD ua313ﬁ1u11ntaau1ﬂ1§ ATAAT 0
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ARUNT uarnaniaanla ’Q‘J'R‘\!ﬁ'\ 1 AauANn

/Hm e e e *
! Function : llprevious '
i Usage : int llprevious(); !
! Description : Set the CLP to the previous link :
! Return : return FALSE if at head of list, !
: TRUE otherwise. _ '
= = = mm e e e e m e me oo */

int llprevious ()
{
if (list->clp->previous == NULL)
return 0;
else {
list->clp = list->clp->previous;

return (1);
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Hentu llretrieve()s

- 4 |4 L o 1 4‘ v d [¥) i
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! Function : llretrieve o
! Usage :+ void llretrieve(char *newitem) !

' Description : Retrieve the item from the CLP link. '

Return : None !

void llretrieve(char #*newitem)
{

moveitem(list->clp->item, newitenm);

4
Wantyu 1laddOs
. d, a (4. o ' <
fwmiantd  node (E11UTUAAANAIUMUSN  clp §a§ TREN1TIUREY
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! Function : lladd !
! Usage : void lladd(char *newitem) !
! Description : Add a new link containing this item to !

' the link following the CLP, and reset !
; CLP to new link. . !

! Return :  None !
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void 1ladd(char #¥newitem)

{

/%

/%

/¥

struct LINKTYPE *newlink;

struct LINKTYPE #*1llcrlink();

If empty, initialize list.

if (11_-length() == 0) {

1linit(newitem);

return;

Create new link.

newlink = llerlink();

moveitem{newitem, newlink->item);

list->listlength++;

Reset pointers.

newlink->next = list->clp->next;

newlink->previous = list->clps;

if (list->tail == list->clp)
list->tail = newlink;

else

list->clp->next->previous = newlink;

list->clp->next = newlink;

list->clp = newlinks
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i  Function : lladdhead

! Usage : void lladdhead(char #newitem)

! Description : Add a new head, reset CLP.

i Return ¢ None

void lladdhead(char *newitem)
f
struct LINKTYPE #¥newlink;

struct LINKTYPE #1lcrlink():

/% If empty, initialize list.

if (11_.length() == 0) ¢«
1linit(newitem);
return;

}

/¥ Create new link.
newlink = llerlink();
noveitem(newitem,newlink->iten);
list->listlength++;

/% Reset pointers.

newlink->previous = NULL;
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newlink->next = list->head;
list->head->previous = newlink;

list->clp = list->head = newlink;

#eniu 1laddtailos

n by 4 v d a4 a ¢ v dy a (
L uﬁ\’ﬂﬁunﬂ‘l“u'\nt“ua‘iﬂlﬂ'\nnqﬂa?‘a

1laddtail()s :

H Function

" Usage ¢ int 1laddtail(char *item); '
' Description : add item to tail of list !
i Return : None :
Jm e e */

void lladdtail(chér ¥newitem)
{
struct LINKTYPE *newlink;

struct LINKTYPE *llcrlink(); *

/% If empty, initialize list.

if (11_length() == 0 {
Ilinit(newitem);
return;

}

/% Create new link.

newlink = llerlinkQO)s;

noveitem(newitem,newlink->item);



list->1listlength++;

/% Reset pointers.
newlink->previous = list->tail;
newlink->next = NULL;

list->tail->next = newlinks;

list->clp = list->tail = newlink;

#aniu 11delete()s

tﬁuﬁﬁﬁﬁuﬁﬁ1uﬁ1ﬁ ‘au node ﬁ clp ?aé uazﬁ1n11?t%adwnaq
pointer Tﬁaaéﬂognaaﬁ
/¥ e m e mmmmm i mmm eSS Mmoo m e mmmmm oo *
i Function : lldelete '

! Usage : void lldelete()s; !
.+ Description : Delete and free the CLP, reset CLP to haed. N,
! Return : None '
o mmmmmm e m e e e mm o m e e m e m e mmmm e m oo oo ¥/

void 1lldelete ()
{

struct LINKTYPE *before, %*afters

/% Is this the only link?

if (list->head == list->clp && list->tail == list->clp)

list->head = list->tail = NULL;
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/% Is this the head?

else if (list->head == list->clp) {
list->head = list->head->next;

list->head->previous = NULL;

/% Is this the tail?

else if (list->tail == list->clp) {
list->tail = list->tail->previous;

list->tail->next = NULL;

/% Otherwise, it must be inside the list.

else {
before = list-»clp-dprevious;
after = list->clp->next;
before->next = after;

after->previous = before;

/¥ Delete CLP.

free(list->clp);

list->clp = list->head;

list->listlength--3;
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#anfy 11lengthO;
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3

i Function 11_length '
i Usage : int 11_lengthQO; -
* Description : Return the length of the list !

* Return : Length of the list !

int 11_length()
{

return (list->listlength);

dviiu 1lindex();

oy d < 4 v a {d .
LilgileduntianiinniRan  clp UUEAeATEaenT relative fu

head

R | WM AP |2 A g 1 O P2 7 A | AL TR Y S *
! Function : llindex :
! Usage : int llindex(int index); ' '

! Description : Move clp to specified node '
i  Return : on success return number of node !

! on failure return last node number !

int llindex(int index)
{

int temp = 1;

llhead (s



if (list->clp == NULL)

return 0;

while( --index != 0 )
if (1lnext() t= 0) {
temp++;
}
else break;
}

return(temp);

‘7 R
Henfu get_wk_listOs;
ﬂ g 4. v 4 ] . R o
vdutfenfunniantian  return A/1389 current list pointer nau
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! Function : get_whk_list () !
! Usage : struct LINKLIST #get_wk_list()s !
! Description : get current working list '

' Return : current working list '

struct LINKLIST #get_wk.list ()
{

return list;
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danty 1lupdateO)s
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FE T Rttt bttt de bl bttt *
:l Function : llupdate()s H
' Usage : void llupdate(char *item); b:
! Description : update link list value '
! Return ¢ None g
K o e */

iﬁt l1lupdate(char *item)
{
if (11_lengthO) == O
return 03
else {
1ladd(item);
llprevious();

lldelete);

4 .
denfu select_list ()3

I'e o . do a ( v o o a '

Lﬂuﬁuniunnwuﬁwniuaaatnw1u uAasnaluanuueaasuTInaTuIuTan

¢d ' < a (4 > o
AT RASHRARANTILIAET2LN1TANTE  TAEILTAINIZURA VIIY azﬁnuﬁaﬂqnag
- 43« o v o (a4 [ v ¥ P i
WIAULY  ( TUANNIUIR 10 UTTAR ) NIARANIUIALANATINALURASLUEILIND
' XY fa ] o - ' d a
WIRTEIARA  UANIARANIUIATMGNIT  ITUAANALEAY 10 UTTNR Funinwiud
") d. a (4 1d. o ) v ' 4
uw1nuﬁaquYQTaanwanngnﬁTaq LWagA AN gNAIALUNINNIY 10 1AAUNT13E AU

qaaaé
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PP RREREE SRR L EE LIRS EEEESE S et
i Function : select_list O3

i Usage . int select_list(int 1f,int tp,

! struct LINKLIST *list,int high);

' Description : display list of list

! Return : selected list bar
PRRTRRSREESEER SRR SRR EEEEE St

int select_list(int 1f,int tp,struct LINKLIST #*list,int high)
{
int height,wd;

int ¢s
lineno = 1;
height = (high >= 10> 7 10 : highs

establish_window(lf,tp,1f+14,tp+height+1,WHITE,BLUE,1);
vkw.wtop = 13

vkw.wx = wkw.wy = 13

while( TRUE ) |
dlist(list)s
highlight (lineno);
hidecursor(};
¢ = getkey();
if ( ¢ == °\r’ 1! ¢ == ESC)
breal;
switch (e) |
case UP =
lupline()s

breaks



case DN
ldownline(list)s
break;

default : putch(BELL);

} 3
delete_window();

return ¢ == ESC ? 0 : linenos;

1 .

dWenfu dlist Qs
ﬁ (g d & v o a (, = I's " e
CtdutlendunninuanudavuaadaTuIuTal TREICUAAIWALNINUIUNG

¢ o o ' '
paviuTadiniiiy dunuinninasTunnuday

f  Function : dlist )3 H
! Usage : void dlist(struct LINKLIST *1ist); !
t  Description : display list in window '

' Return : none !

static void dlist(struct LINKLIST #list)
{
int height;

int 1 = 13
height = wkw.ht;

11index(wkw.wtop);

while((list->clp != NULL) && (--height != 1)) A

01



win_dstr(2,++i,list->clp->iten,7);

win_dstr(2+strlen(list->c1p->item),i,spaces+79-wkw.wd+

strlen¢list->clp->item)+2,7)3

1lnext ();

#efifu highlightOs

(o Ao o <4 aa ¢ - (¢ o~ 4 v o
L Suifed Funnniian 1uaauuann1u1nnaanﬂﬁa1uu et dunFeina

waziAanTAsn1TNA ENTER

RIS SRS PR EEEEL SRS *
! Function : highlight (); !
! Usage : void highlight(int row); !
! Description : display line of text of reverse attribute !
{"  Return : None H
B ettt e b b bbb bbbttt ¥/

static void highlight (int row)
{
if (1lindex(row) == row) {
vkw.wy = (row-wkw.wtop+1 > wkw.ht-2) 7 10

win_reverse(2,vkw.wy+1,wkv.wd-2,0x70);

: row-wkw.wbop+1;
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dandu luplineO;

{ogq 4. 44«(2 v a { - ¢
tﬂuﬂqnﬁunnwuﬁwn taauadRaIuUn1dauaNA 1 a4A

' Function : luplineQ)s
! Usage : void lupline();
! Description : move up one link

: Return : None

static void lupline()

{
if (lineno>1) {
lineno--;
if (wkw.wtop == lineno+l)
wkw.wtop-~3;
}
}

#4nfu ldovnlineO s

[ s . v od 4 e & v o f
CUudlendy NIMRANLRAUANARNATUATY 1 ANA

! Function : ldownline();

H Usage : void ldownline(struct LINKLIST *list);

! Description : move down one link

! Return : None

static void ldownline(struct LINKLIST *1ist)

{

03



if (list->clp->next != NULL) {
if ((lineno ¢ wkw.ht-2) i (lineno-wkw
lineno++;

else {
wkv.wtop++;

lineno++;

.wtop+1<wkw.ht-2))

04



. I's s
g1Tnne1unaedenfuluiva MESAD.C

( I ( 4.'1’44 -~ -~
Wandululda MESAD.C LiuilenFuinamiantdaafun113annT
. - d <
message file vfu n1TERLAELwaLnu1IM user W9 n1T clean up message

Vo g s v ¥
file naznanientugas q anmanaieniy AenAaa
]
1 g 4 o -
1. namWenfuiLnalnun173an1T GENERAL INFORMATION
L]
I's o
- WenFuntTiaidag
r's t
- ienfuniTiauLdae
I's . [V ]
- Wendun1TiIMuR message TNUN user URATAU

Y /&
2. nquﬁqniunnaanun11 clean up message

del_message();

- c¢h_dirQ;

- delO;

- ¢hdOs

- dtrue(unsigned int,char ¥);
- daynum(int,int,int);

- check_heard{(char #);

s
Wenty del_message();
¢ o 4 s
(Duilendumiingay  #7u clean up NiATandniuzzasniTy Tanieniy
4
q

4 [ v
ningatay laun delQ)s, ch_dir();, «c¢hd();, dirue(); Ay

check _heard();

static int del_message()

{



establish_window(7,9,70,22,ENTRYFG, ENTRYBG, 1) ;
vin_dstr(8,4,"File ",ENTRYFG! (ENTRYBGC<4));
vin_dstr(s,6,"Date No.",ENTRYFG!(ENTRYBG<(4));
data_entry(del_field,1,1);

delete_window()3;

¢ .
dyntyu first_mesQs;
ﬂ ly 4 « - » 4 .
Vludlendunt s Taudnaus L TURMAAIN1TINY  General Information
4 a | a . R o
WauInaTIR user ¢ nawnaztatulfuInatadnausaty n1TiATAN General
. -1 . [ . < s, v
Information # ®w1TafMuaTuivTAs user nnAau NTaLaANIZUNAUNTA
I's N . { k&
defFutIunaTiaeinstg naTiTanienty  data_entryOs wiau
o~ 1 - : &
fiUdy parameter Lﬁu f_m field EQLﬂu template ma4n1TLNU General
. 03 1 Jw 3 ] “g
Information nﬁaﬂutﬁun17nﬁnua flag 71 message niatan aztﬁunﬂﬁﬁﬁfnq
a o ¥y ~ o ¢ 4 o <
user MAAUMTALWANUINAL  3INUY JotTanileniy record); iWadaiRaviny
4 € v ¢ 4 v ]
1% (FaefifutigannTailets  ArEanTiTeadleniu play)s  1HaRasa1Tidlen
Ju Slg k74 [
LAgeniaatiy gnaaqu?a1u
4% ! ‘
cuaauqanwsnﬂqwunae data_entry(); Wenfu3lzaTi3dau flag
v ﬁ ), P ¢ < , yﬂ 4
nmantduniTaanual user qnnuﬁq Hanfusrida to_all_flag Tuttu 1 (wa
. v 3 { -1 1 o v : v . F9
RTUCEE: Lau1waL584ﬁ1ﬁunqnﬁunTn1t31u11u13uu wiafiAnualiiaiig
I3 y v
UINAYR nazLien data_entry(); 1Iud a8 parameter Lﬁu template 3@

o 1 . 4 . v 4 ¢ v . 1 -
N17TUA"72Y  user id tuwaRku TN MUATIN message mnu‘hgnmunaua‘mw

user AulaauwliaTagiaunzla

static int first_mes()
{
char fnameCMAXPATHI;

char userfnamelMAXPATHI;

establish_window(7,8,68,18,WHITE,ENTRYBG, 1)

06
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win_dstr(8,9,"Status : ",WHITE! (ENTRYBG(<4));
data_entry(f_n_field,1,1);
if(f_n_field[0l.fvalue.value->value == 1)

to_all_flag = 1;
else {
establish_window(7,18,68,23,¥HITE, MAGENTA, 1) )
win_dstr(7,2,"User Id :",BLACK!(CYAN¢<4));
while(data_entry(s_m_field,1,1)) {
strepy(edit_st.id,uid)s
if (XramRead(KramFile,edit_st.id,edit_st.name) == NULL)
error_message(" User Not Found ™);
else {
edit-st.fifst_flag = 13
KramUpdate(XramFile,edit_st.id,edit_st.name);
strepy(userfname,voc_dir); strcat(userfname,"\\");
strcat(userfname,uid);
strecat (userfname,"firs.voc");
strepy(fname,voc_dir); strcat(fname,"\\");
strcat (fname, "MESSAGEF.THP");

newcopy(fname,userfname);

(o)

}
delete_window() ;.
unlink(fnane);

}

delete_window();



‘ )
Wenfu chodir(O;
{ <. v 4 o . 4 {
LHuientunnanian \Asw  directory  (WaTMAINNTRAUIUA
< v 4 o 2 o
nessage neaen1Tla mInidan path NaziUAauuAl uazna "Ok" fazLuAaudu

] ] '3 o . a
directory Inu u@nina " Cancel " nastdaautﬁu directory L84

static int ch.dirO
{
int temps
FIELD dir_templatell = {
{1,3,16,1,dir,dirmask,"New Directory Name"},
{4,4,5,°C*," Chdir ", NULL, "Change Directory"},
{4,4,20,0’," Ok " NULL,"Return to Upper Menu"},
{4,4,35,°C’," Cancel * NULL, "Return to Upper Menu
without Chdir"},

NULL

dir_templatel1].mask.func = chd;
dir_templatel2].mask.func = quits
dir_templatel3l.mask.func = cancels

strepy (cur_dir, "C:\\")3

getcurdir(0,cur_dir+str1en("C:\\"));

setmen(dir,30,0);

' establish_window(lz,10,80,16,CHDIRFG,CHDIRBG,1);
win_dstr(5,3,"New Dir",WHITE! (CHDIRBG<(<4));
window_title(" Change Directory " CHDIRFG'(CHDIRBG<<4))3

temp = data_entry(dir_template,1,1)3



if (temp == CANCEL)
chdir(cur_dir);

delete_window();

Hentu delOs

4 o =

lg o d.
tﬂuﬁqnﬂungnt?anTas del_message(); annuug tﬂudﬂunnw

. ] ¥ o . [ IC)
11TATI3R8U message file 11gnnaqawuanumsnnwuuau?a1u tﬁu_tﬁu1wanﬁv

: q y \ 4
sRamTald  uar  Wenudandu Tednsaczinann FwaTafmuataiaa admin 1wa
Bl 1 ‘d-
n1nuaanqunaq1d1un7u
:- 4 4 " I <
denfuiian dtrue(d; LWaRTIIHAULIAMARNATUTWATN gntnu1¥
40 74 ] . 04- 4 ] o 4 v § 7] &
5unan  ATIRUSMINTURA ATl RIuAnBNEN message YQQnLBaﬂqua1w1a
) . ¢ (e o o o
1 fmuatdaiadatuaias Aa nwntﬁu1Wanaq1ﬁgnlﬂaﬁq AN daluATnETEN 8

o 1 (U (¥ 4 a
Jusner "o” uaﬁquwngntﬂaﬁqu§1 FatuazneTEan 8 szituineT "1" unu

static int delQ)
{

int temps

int dones;

struct ffblk ffblk;
1lsetlist(adellist);

done = findfirst(df.del_file,&ffblk,0);
while(!done) {

if (dtrue(ffblk.ff_fdate,df.day_num) &&
check_heard(ffblk.ff_name))

09



1ladd(ffblk.ff_name);
done = findnext (&ffbll;
}
1lhead )3
if (11_length() != 0)
select_list(s,10,&dellist,11_length()); .
else

error_message(" There is no message of specified day ");

while((tdellist)->clp != NULL) {
unlink((adellist)->clp->item);
11ldelete ()
}
init_template();

return ’\t’;

s
denfy dtrue(;
ﬁ ¢ do 1 v 4 { . “ Adv .
L uﬂ\lﬂiunTUﬁ'] qunzaeiua uamﬁuiumnﬁa\mﬂﬁﬂﬁdau {nn
o < ' v Ay 4 Vv 2 L
aTuURAIIHNNNE waziidTauLnau quT\lﬂUﬂﬂa‘ianM‘fﬂ\lu AIMINRTY NILFAIAN

v 1 -3 ' 1 -
1 n¥utd DamantdaTe naxdeAn 0 nAuTd

static int dtruefunsigned int dayin,char #daywant)
{

int i_daywant;

int i_dayins

int mon,day,years;

struct date d;

day = dayin &  0x001f; /% bit 0-4 : Day %/

10



mon = (dayin & O0x01le0)>>5; /% bit 5-8 : Month %/
year = (dayin & 0xfe00)>>9; /¥ bit 8-15 : Year #/

i_dayin = daynum(day,mon,year);

getdate(ad); /¥ get current date #*/
day = d.da_days :
non = d.da_mons;

year = d.da_year-1980;
i_daywant = daynum(day,mon,year);

return ( i_daywant-i_dayin >= atoi(daywant));

aﬂﬂiu daynum();

(g . o e 4 3 “w d) o
Lﬁuﬁcniunnﬁnﬁﬂnuan maunaaslda 1ﬁlﬁuﬂ1u1u1un1uanums

1284 integer

static int daynum(int day,int mon, int year)

int i_dayin;

i_dayin = day;

vhile(mon) {
switch (mon) {

case 1

case 3

case 5

case 7

case 8
case 10 :

case 12 : i_dayin += 31;

211



break;
case 4
case 6 :
case 9 :
case 11 : i_dayin += 305
break; .
case 2 : if ( year % 4 )
i_dayin += 293
else
i_dayin += 283
breaks;
}
mon--3

}
i_dayin += year%365;
, if (year%4)

ji_dayin += year/4;

return-i_dayins

~~

.
#anfu record();
. " & v . é 4 < v
fin1T8aLRge wazinu1ay directory #a voc\sysvoc wwainuta
- - < -~ J
MUl user e % 2 Fnwvasds mantnutidmiu  user nnAu azdain
' 1= o <
"FIRSTMES.VOC"  uspmaninutidamiu  user LHBIUNNAY s hutituia
"MESSAGEF.TMP" iﬁﬁsgﬂ copy 1ﬂtﬁu pessage file 223 user HRALALLAN

1 o~ g J = X v
A1ININNY URLANAUNSLINE COpPY lﬂ‘f?aulla']
L
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static int record()
{

char fname(131 = "MESSAGEF.TMP";

if(f_m_fieldC0].fvalue.value->value == 1)

strcpy(fname,"firstmes.voc");

win_dstr(17,9," Recording... Press any key to stop
BLACK! (WHITE<C<4)) 3

record_vdata(fname);

win_dstr(17,9,"

ENTRYFG! (ENTRYBGC<4))3

Haniu playOs

s . v 1 4 2 vt L )
Lﬂuﬂqniunn1uu1n LAuLAgY message NINUTIHIUNTINRITUY N

. ) d & v ] | .
admin ﬁ'\u'\Tna’qqﬂaUﬁq'\ugnﬁﬂ‘lﬂﬂ\i message niautn laﬂﬂﬂu AAUNILNIIU

9% 9 Aaly

static int play()
{

char fnamel131 = "MESSAGEF.TMP";

if(f_m_fieldC0l.fvalue.value->value == 1)

strepy(fname, "firstmes.voe")s

win_dstr¢17,9," Playing ... Press any key to stop
BLACK! (WHITE<<4));

play_vdata(fname);

”"
9
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214
win_dstr(17,9," ",

ENTRYFG! (ENTRYBGC<4)) 5

#nfu check heard();

nﬂuﬂqﬁﬂuﬁﬁwuﬁwﬁawqaﬁau?a nessage file Acguty 41 dutudn
gntﬂaﬁcuﬁau?aﬁq LTz nsasitana1113ui 188 ﬁﬁwwnidéﬂtﬁuﬂﬁiqiﬁgn
L1adls 5nas?a1ﬂ5i1# 8 aviiuinwT "0" uéﬁwuﬁngntﬂaﬂqu§1 FatudznuTia

< < s
3 8 azivAsuiiu 1 ﬂcnﬁuﬁqﬂ1u11na111daunw19nLﬂaﬁqnae nessage 18

static int check_heard(char ¥fname)
{

int temps

temp = rad_to_code(heardornot);
switch (temp)
case 1 : if (¥(fname+7) == ’07)
return 13
else

return 03

X}

f

case 2 if (%(fname+7) == ’1")
return 13
else

return 03

case ¢ return 1;



/
#Wentu newcopy()s

I'e 4. UJ { - { -~
L Duilenfunnaniian - copy 1Wa Taafu parameter udatuasuaiiy

2 { ) o
uabluad1tur  §aman copy 1Ra¥ return 0 Aman copy TwlA3r return -1

duFunaTidatWaTite uar -2 dwmfy "disk full”

H

static int newcopy(char #src,char *des) . ) .
{

{int shandle; /% handle of source */

rint dhandles /% handle of destination %/

int byte_read; /% bytes read %/

int byte_writes; /% bytes written */

long f_lengths; /% length of source file ¥/

unsigned char buffCBUFFLEN]; /% buffer */

shandle = open(src,0_RDWR);

if (shandle == -1) {
error_message(sys_errlistlerrnol);
return -1;

}

f_length = filelength(shandle); /% get source file length %/

dhandle = _creat(des,FA_ARCH); /% create destination file */

" if (dhandle == -1) {

error_nessage(sys_errlistferrnol);

return -1;

while ( f_length ) {
byte_read = _read(shandle,buff,BUFFLEN);

byte_write = write(dhandle,buff,byte_read); -



216
if (byte_write != byte_read) {

error_message(" Disk Full ™)

return -2;

}

if (byte_write == -1) {
errorTmessage(" Copy Error "); .
return -3;

’ )
f_length -= byte_read;
}
close(shandle)s;
close(dhandle);

return 0;

's
Wenfu play_vdata();
fy 4. v & ' (d 2 _wa \ . 4
Ludendufinaniiaf aulRatwaninrtin voe_dir directory tiia

4 . 4 ¢
1Tt dasuntay directory ninu message 18

int play_vdata(char #fname)
{

char fullnamef{MAXPATHI;

strepy(fullname,voc_dir);
strecat (fullname,"\\")3;
strcat (fullname,fname);

play_data(fullname,-1,0);



#eniu record_vdataQ);

(v s d ¢ _wd 4
uiteifudmfuiaidae  (waLnutin  voc_dir directory LWaln

d i Ay e \
dau1Toidaasudas directory MfinuiRaeiaTaadns

int record_vddha(char *fname)
{

char fullnamelMAXPATHI;

strepy(fullname,voc_dir);
strcat (fullname, "\\");
strcat (fullname,fname);

record_data(fullname);

denfu delete();
-~ n v 3 4 .
fu message file 13771 uasau1w5uu Tﬂﬂas1ﬂau1w§n voc_dir

v
directory L1n1uy

int delete(char #fname’
{

char fullnamelMAXPATHI;

strepy(fullname,voc_dir);
strcat (fullname,"\\"i3;
strcat(fullname,fname);

remove(fullname);

17



nTR19uEay Weady Twlda USER.C
g v v - v 1
1uld4 USER.C @t Uiznaudaaileniudidy manadlandy Taun

add_user();
delete_user();
update_user();

edit_user()s;

3 1 s -1 - o [Y)
Feumasdendun  fdanaTiURawnUasunta EagaTu user database

' { d. v -1
ﬂqullﬁazﬂ\lﬂiunﬂqﬂuﬂﬂ‘!ﬂa\h.h.&

¢
Wenty add_user()s
ﬁ lg d¢ v & a < ¢
Clulenfuntaniian (%n user 14 user database TaaiTaniunyu
v
! Lol o~ 4
data_entry uavdy parameter lﬂu template may user (377U 3IMAUY LK@
S, I e 4 !
na button " Add User " n3zu1 template 7av user uu uﬁlﬂaau1ﬁag1u
4 \ 4
zﬂnad record 13y user Aa ﬁ1untﬂu radio box ?sgntﬂaauTﬁtﬁu code
4§ . A <4 ﬂ ! o a4 ¢
gazduntdy  time of mail box asgnluaaut % string uantdawnnuaaagﬂu
. < . < . .
nail Dbox Lnuigtﬁu field wuvlu user record qaﬁﬁa 3¢u1 user id Lﬁu

key s add ¢31M0Mu  database et Tanileifu  KramAddO; Feas

218

' o <& v v v bt .
return Aanfunatie TRUE  fagamuntn add 16 w3a FALSE 81 key 11 wia

add 1d1a

int add_user()
{
int temps;

char tempcCTIMELEFTI;

temp = radto_time(time);
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itoa(tenp,tenpc,10);
strepy(edit_st.time_left,tempe);
edit_st.time = rad_to_code(time);
edit_st.service = rad_to_code(service.typel;
if (XKramAdd(KramFile,edit_st.id,edit_st.name) == FALSE ) {
error._nessage("Add User Error");

return’\r’;

}

else {
init_template()s
return’\t’;

3

[
Wsnfu delete_userO;
ﬁ { Q. v o~ -
tluilenduntanuan delete user aaniain database TAgIzTULWEN
. . * ¢ J
user id  uastrluilu parameter (Fanilvniu KramDelete()s P AL
t =~ 4 v 4:
return ﬂwnauuwtﬁu TRUE Tunsang u170au user 18 uar FALSE TunTanty

du
WU user NAANNNTALU

int delete_user()
(,
if ( KramDelete(XramFile,edit_st.id) == FALSE) A
error_message("Delete User Error");
return ’\r’;
}
else {
init_template();

return \t’;



#enfu update_userO;

(g QAo d, v {
uilenfunfud1zae  user template maandenty data_entry
4 . 4. o
O3 wauld update Eaga1u database Tagtuanin1T edit A28V user
d X ¢ . . “ v

LH5aRuuRa Wefdfuazin user id 1wWAum1lu database was L Taufiul IR
I's d ] ﬁ v Y]
nfu KramUpdate(O)s 93z return A1 tUy TRUE A1dI01TRAUNY user WU

wax update ‘& nia FALSE fminAunmitiwy

static int update_user()

{
int t_.lefts /% time léft in minutes */
int c_t_lefts /¥ time left in pack code ¥/
int time_sels; /% service time selected %/

t_left = atoi(edit_st.time_left);
tine_sel = rad_to_time(time);
if ( time_sel > old_time)
itoa(time_sel—old_time+t_1eft,edit_st.time_left,10);
else {
if ( t_left>=time_seD
itoa(time_sel—old_time+t_1eft,edit_st.time_left,10);
else
strcpy(edit_st.time_left,"0");
}
edit_st.time = rad_to_code(time);
edit_st.service = rad_to_code(service_type);

if(KramUpdate(KramFile,edit_st.id,edit_st.name) == FALSE) {
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error.message(" Update User error ");

return ’\r’;

}

else {
init_template();
return '\t’;

}

‘ .
Wenfu edit_user();
Lﬂuﬂqniunfu user id 1311Y (waiTaniWeniu KramRead(); i¥Wa
) o . .1 3 < . !
874 user record asnu1 {MTuUNIN1T editing vUasuulay field A4 9
Y o a s 4 S v v
184 user record 31Uy 3IviTanWentu update_user(); tWainuA1IndL I

1U1u database 5n9¥qnﬁq

int edit_user()
{
if (KramRead (XramFile,edit_st.id,edit_st.name) == NULL) {
error_message("Reading User Error");
init_template();
return ’\t’;
}
else {
code_to_rad(edit_st.time,time);
code_to_rad(edit_st.service,service_type);
old_time = rad_to_time(time);

return ’\t’;
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#include<stdio.h>

#include<conio.h>

#include<io.h>

ginclude<fentl.h>

$include<dir.h>

#$include<dos.h»

g$ificlude<string.h>

#include<sys\stat.h> .
#include<fcntl.h>

#include"..\header\scr.h"
#$include”..\header\window.h"
#include"”..\header\lldef.h"
#$include”..\header\vc.h"
$include"..\header\telphone.h"
ginclude'"..\header\kram.h"
g¢include’..\header\entry.h"
#include"..\header\mail.h"
$include”..\header\user.h"
#include”..\header\mesad.h" ’
¢include"..\header\return.h"
#include'..\header\telad.h"

extern struct edit edit_st;

extern struct LINKLIST msglist;

extern struct LINKLIST dellist;

extern struct LINKLIST tout_list;

extern FILE *KramFile;

extern int tout_handle;

extern struct tout_struct tout_template;

static int initial();
static int t_end();

static int init_toutlist();
static int save_toutlist();

FIELD main_template{] = {

{4,3,4,'0", " User Admin " ,NULL,"Add,Delete,and Change User'’s Details"},
{(4,5,4,’T', " Telephone Admin ' ,NULL,"Set telephone configuration"},
{4,7,4,'M", " Message File " ,NULL,"Manipulate message file"},
{4,9,4,’s", " Start EVS " NULL,"Start Electronic Voice System"},
{4,11,4,'qQ", " Quit ",NULL,"Quit"},
{0}

3

main()

{

if (initial() == 0) {
exit(1l);



}

establish_window(5,6,73,20,WHITE,BLUE,1);

win_dstr(28,4,"Administration for User Data" ,WHITE; (ENTRYBG<¢<4));
win_dstr(28,6,"Set Telephone and PABX configuration" ,WHITE; (ENTRYBG<<4));
win_dstr(28,8,'Message File Manipulation”,WHITE, (ENTRYBG<<4));
win_dstr(28,10,"Start Detect Ringing ",

WHITE (ENTRYBG<<4));
win_dstr(28,12,"Exit" ,WHITE| (ENTRYBG<<4));
data_entry(main_template,l,1);
delete_window();
t_end();

int initial()

{
int telcard_exist;
int KeyLength,Datalength;
char FileName(13];

/* o Initial screen ==-ew—=—cceo—c—ccaaaoo—— =/

clrscr();

initscr();

£i11¢(1,1,80,25,176,0x71);

£i11(3,2,78,4,' *',0xle);

frame(3,2,78,4,0xle);
write_string(26,3,"ELECTRONIC VOICE SYSTEM",Oxle);

hook_off();
outp(DTMF_OUT,NO_DTHMF);

delay(100);
telcard_exist = isg_telcard_exist();
if (telcard_exist != 1) {

error_message(''Telephone Card Not Exist");
textcolor(LIGHTGRAY);
textbackground(BLACK);

clrscr();

return 0;

¥ e cecemeeee init button function ~---eccccccncccnnaao x/
main_template[0].mask.func = edit;

., main_template{l].mask.func = tel_ad;
main_template(2].mask.func = message;
main_template{3].mask.func = mail;
main_template(4].mask.func = quit;

[Fomm e m e Initial Sound Card ~=e==----mee—cememoocanoooo =/

[¥mmmmm e Initial Message LiSt -w=ecwcccecccccccnaaaax */
llsetlist(&msglist);
llzero();
llsetsize(13); /* filename in byte */



/*

/*

in

{

in

{

-------------- Initial Call out List ---=e-ccccmemcccncau-x/
llsetlist(&tout_list);
1llzero();
llsetsize(sizeof(struct tout_struct));

--------------- Initial Deleted File LiSt ===w=w—cec——cc-o--x/
llsetlist(&dellist);
1llzero();
llsetsize(sizeof(struct ££blk));

strcpy(FileName,"person.dbs");

if (access(FileName,0) == -1) { /* file does not exist */
KeyLength = gizeof(edit_st.id);
Datalength = sizeof(edit_st) - sizeof(edit_st.id);

KramInit(FileName,KeyLength,DataLength);

}
KramPile = XramOpen(FileName);

-------------- Initial call out file —-—---—;-------*/
init_toutlist();

setcbrk(0);
return(l);

t t_end()

textbackground (DARKGRAY);

textcolor(LIGHTGRAY);

clrser();

end_voice();

KramClose(KramFile);

setchrk(1l); /* enable “bhreak x/
save_toutlist();

return 1;

t init_toutlist()

long filelen;
int i;
char FileName{13],

strcpy(FileName,"callout.dta");

tout_handle = open{FileName,O_CREAT{O_RDWR,S_IREAD;S_IWRITE);
llsetlist(&tout_list);

filelen = filelength(tout_handle);
for(i=0;i<filelen/(sizeof(struct tout_struct));i++) {



_read(tout_handle,&tout_template,sizeof(struct tout_struct));
lladd((char *) &tout_template);
}

close(tout_handle);

int save_toutlist()

{
int i,list_len;
char FileName[13];

strcpy(¥ileName,"callout.dta");

tout_handle = open(FileName,O_TRUNC,0O_RDWR);

llsetlist(&tout_list);

1lhead();

list_len = 11_length();

for(i=0;i<list_len;i++) {
_write(tout_handle, (&tout_list)->clp->item,sizeof(struct tout_struct));
lldelete();

}

close(tout_handle);



#include<dos.h>
$include<string.h>
g¢include"..\header\scr.h"”
#include”..\header\window.h"

static int get_vmode();
static void shade();

static char far *vidram;

extern struct wn wkw;

! PFunction : initscr H
{ Usage : void initscr(void); !
i Description : initial videoram for direct video access

t  Return value : None H
T e e o > o O et e e St D T > 8 - — o > =t " " A A - P VS = = - N = = - - */
void initscr()

{

int vmode;

vmode = getvmode();
if((vmode!= 2) &% (vmode!=3) && (vmode!=T7))
exit(l);
vidram = (vmode == 7) ? (char far =) 0xb0000000 :
(char far %) 0xb8000000 ;

}

JE e ettt - - s e o o 90 o o e o e *
i Function : getvmode .
! Usage . static int getvmode(); 1
! Description : get current video mode

i Return .  current video mode :
Bt e o e e e o B e o e e o e o e S 8 64 G0 P P = o o o 4 e x/

static int getvmode()

{
union REGS regq;
reg.h.ah = 15; /* int 10h, service 15 =/
return int86(0x10,&reg,&reg) & 255;
}
e ettt e E L L L LR L DL P L LR L Rl bt bt {3
!  Function ¢ Block :
i Usage : void block(int startx,int starty,int endx, H
' int endy,int attrib);
! Description : make shaded window of specific style
! Return .  None H
*_L___-__-_______--_-----—------—-——-—-_-—__-----_-_----------—3/

void block(int startx,int starty,int endx,int endy,int attrib)

{



int xscale = 3;
int yscale = 1;
register int 1i,j;
int x_len,y_len;
int x_mid,y_mid;

%x_len = endx-startx; y_len = endy-starty;
startx+(x_len/2); y_mid = starty+(y_len/2);

x_mid

for(i=xscale+3, j=yscale; (i*2)<x_len && (j*2)<y_len;i+=(xscale*2), j+=(yscale*2)) {
£ill(x_mid-i,y_mid-j,x_mid+i,y_mid+j,’ ',attrib);
frame(x_mid-i,y_mid-j,x_mid+i,y_mid+j,attrib);
delay(50);

3

fill(startx,starty,endx,endy,’ ’,attrib);

frame(startx,starty,endx,endy,attrib);

shade(startx,starty,endx,endy);

3
£ 2 W, W U . B 1 900 A4 A —— *
! Function : Dblock H
i Usage ’ : void dblock(int startx,int starty,int endx, |
' int endy,int attrib); H
! Description : make shaded window of specific style, '
' with double line frame H
{ Return : None H
T o e e 2 s o o e e o e e o v O O 0 s e 2 s ey e - *l
void dblock(int startx,int starty,int endx,int endy,int attrib)
{
int xscale = 3;
int yscale = 1;
register int i,j;
int x_len,y_len;
int x_mid,y_mid;
x_len = endx-startx; y_len = endy-starty;
x_mid = startx+(x_len/2); y_mid = starty+(y_len/2);
for(i=xscale+3, j=yscale; (i*2)<¢x_len &&
(j*2)<y_len;i+=(xscale*2), j+=({yscalex2)) {
£ill(x_mid-i,y_mid-j,x_mid+i,y mid+j,' ’,attrib);
dframe(x_mid-i,y _mid-j,x _mid+i,y_mid+j,attrib);
delay(50);
}
fill(startx,starty,endx,endy,’ ’,attrib);
dframe(startx,starty,endx,endy,attrib);
shade(startx,starty,endx,endy);
}
[ m e e d e dicmmemc e —cmmcasesces— o —m—————— =
+ Function ¢  shade H
i Usage : void shade(int x,int y,int endx,int endy); H
i Description : make shade of the specified block H
y  Return : None '



static void shade(int x,int y,int endx,int endy)

{

register int i,J;
unsigned char far *vptr;
char far *temp;

temp = vidram;
for({j=endy; j<endy+l; j++)
for(iz=x+l;ic<=endx;i++) {
vptr = temp + (Jj*160) + ix2;
*(++vptr) = LOW_INTENSE;
}
for(j=y;j<endy+l; j++)
for(izendx;i<=endx+l;i++) {
vptr = temp + (160%j) + (i*2);
x(++vptr) = LOW_INTENSE;

}
Function : frame
Usage ) void frame(int startx,int starty,

int endx,int endy);
Description make frame of specified block
The top left corner is (1,1)
Return value : None

Resm s an - s e - - - - T > s g W 0p - e

void frame(int startx,int starty,int endx,int endy,int attrib)

{

register int i;
ungigned char far *vptr, far *temp;

temp = vidram;
for(izstartx;ic(endx-1);i++) {
vptr = temp + ({starty-1)*160) + ix2;
*vptr++ = 196;
*vptr = attrib;
vptr = temp + ((endy-1)*160) + ix*2;
*vptr++ = 196;
*yptr = attrib;
}
for(i=starty;i<(endy-1);i++) {
vptr = temp + (i*160) + (startx-1)%2;
®*vptr++ = 179;
*vptr = attrib;
vptr = temp + (i*160) + (endx-1)*2;
*yptr++ = 179;
*yptr = attrib;
}
write_char(startx,starty,218,attrib);
write_char(startx,endy,192,attrib);
write_char(endx,starty,191,attrib);
write_char(endx,endy,217,attrib);



/* ...... - e e 4 s o o e e e - e o e o an e e e e ot s e it 0 e v e o 0o x
i  Function : dframe H
i Usage : void dframe(int startx,int starty, H
H int endx,int endy); H
\ Description : make frame of specified block H
! . The top left corner is (1,1) H
i Return : None H
Ko o or o o o > n s s 2 0 e et 0 e e - 4 - - - - - . - - */

void dframe(int startx,int starty,int endx,int endy,int attrib)
{

register int i;

unsigned char far *vptr, far *temp;

temp = vidram;
for(i=startx;i<(endx-1);i++) {
vptr = temp + ((starty-1)*160) + i*2;
*vptr++ = 205;
*vptr = attrib;
vptr = temp + ((endy-1)*160) + i*2;
zyptr++ = 205;
®yptr = attrib;
}
for(i=starty;i<(endy-1);i++) {
vptr = temp + (i*160) + (startx-1)=*2;
*yptr++ = 186;
*vptr = attrib;
vptr = temp + (i*160) + (endx-1)*2;
*vptr++ = 186;
*vptr = attrib;
}
write_char(startx,starty,201,attrib);
write_char(startx,endy,200,attrib);
write_char(endx,starty,187,attrib);
write_char(endx,endy,188,attrib);

}

/* _____________________________________________________________ E3
i Funtion ! write_char H
i Usage : write_char(int x,int y,char ch,int attrib); !
+ Description : write character to by direct video access !
i Return :  None H
T om0 4 e et e~ .~ o = = = " - o o — " = = " - - = - = - - */
void write_char(int x,int y,char ch,int attrib)

{

char far *vptr;

vptr = vidram;

vptr += ((y-1)*160) + (x-1)*2;
*yptr++ = ch;

*vyptr = attrib;



/x _________ P Lt e ——m o o. —————-——- B bt
Function : £ill i H
usage void fill{int startx,int starty,int endx, ;
int endy,int style,int attrib); |
]
1
:
[}
L}

Description : Fill specific block with specific style,
top left of screen is (1,1)
Return ¢ None

void £ill(int startx,int starty,int endx,int endy,int style,int attrib)
{

register int i,j;

unsigned char far *vptr, far *temp,;

temp = vidram;
for(j=starty-1l; j<endy; j++)
for(i=startx-l;icendx;i++) {
vptr = temp + (j*160) + ix2,;
*vptr++ = style;
xyptr = attrib;

}
}
[Eom e e > - *
+  PFunction ¢ write_string
i Usage : write_string(int x,int y,char =*s,
! int attrib)
! Description : write string to videoram d
H X,y : coordinate to write .
H char !s : pointer to string 0
H attrib : attribute of string 4
1  Return : None
2 s o ot s o e o o O 20 S A S AR A T U A = D mn S D M - - */

void write_string(int x,int y,char *z,int attrib)

{
register int i;
char far *vptr;
vptr = vidram;
vptr += ((y-1)*160) + (x-1)*2;
for(i=x;*z;i++) {
Xyptr++ = X2++;
xyptr++ = attrib;
}
}
/* ______________________________________________________________ *®
H Function : reverse();
H Usage :  int reverse(int x,int y,int length,int attr |
H Description : reverse attribute at x,y for length long H
H Return :  None



void reverse(int x,int y,int length,int attr)

{

register int i;
char far =*vptr;

vptr = vidram;
vptr += ((y-1)*160) + (x-1)*2;
for(i=0;iclength;i++) {
x(++vptr) = attr;
vptr++;

y
/3 ------------- -————- - o e o e v - e s 08 e o e B 4 W *x

Function : button();

Usage : void button(int x,int y,char *str,int fg,
int bg,int hk);

Description : place button at position x,y

Return : None

-

{

- -

void button(int x,int y,char *str,int fg,int bg,char hk)

int len;
int hk_pos;

len = strlen(str);
write_string(x,y,str,fgi(bg<<4));

hk_pos = strchr(str,hk) - str;
write_char(x+hk_pos,y,hk,HOTKEYFG} (HOTKEYBG<<4));
buttonshade(x,y,len);

Function : buttoneshade();

Usage : void buttonshade(int x,int y,int len);
Description : display shade of button at X,y

Return : None

void buttonshade(int x, int y, int len)

{

register int i;

for(i=1l;i<=len;i++)
write_char(x+i,y+1,223,BLACK | (wkw.bg<<4));

write_char(x+i-1,y,220,BLACK; (wkw.bg<<4));

........... .Y ]



¢incliude <stdio.h>

t¢include <alloc.h>

tinclude <string.h>

#include <conio.h>

g§include <mem.h>

$include <dos.h>

#include <stdlib.h>

#include "..\header\window.h"
$include "..\header\scr.h"

int editing;
static union REGS rg;

JABEE LT LT TE LD window definition structure -----e-cceo--- x/
struct wn wdo{MAX_WINDOWS],;

int curr_wnd; /* current window */

struct wn wkw; /* a working window structure */

static void upline(void);
static void downline(void);
static void firstline(void);
static void lastline(void);
static void dline(int,int,int);

£
{ Punction : establish_window

! Usage ¢ void establish_window(left,top,right,

' bottom,foreg,backg,save);

! Description : building window

H left,top : top left corner

H right,bottom : bottom right corner

H foreg,backg : foreground,background

H attribute

H save : flag to save background

' 0 = not save

H 1 = save

i Return : None

T n A 8 S . T P W A SR e B8 AN 5 e e A et TR P W = . - - . = ou L

void establish_window(left,top,right,bottom,foreg,backg,save)
{
if(curr_wnd < MAX_WINDOWS) {
if(curr_wnd)
wdo[curr_wnd-1] = wkw;
setmem(&wkw,sizeof (wkw),0);
wkw.1lf = left;
wKkw.tp = top;
wkw.rt = right;
wkw.bt = bottom;
wkw.fg = foreg;
wkw.bg = backg;
wkw.wd = right+l-left;
wkw.ht = bottom-top+l;



if (save) {
if ((wkw.wsave:malloc((wkw.ht+l)*(wkw.wd+2)*2)) == NULL)
return;
gettext(left,top,right+2,bottom+l,wkw.wsave);
}
wdo{curr_wnd++] = wkw;
block(left,top,right,bottom,foreg:(backg<<4));

current_window();

3

}

ettt ittt -
! Function :  current_window '
1 Usage +  void current_window(); H
! Description : set current window to active !
! Return :  None 1
e e o e o o e e o 0 7m0 B A D 0 O o 8 B U B 8 e o x/

void current_window()

{

window(wkw,1f ,wkw.tp,wkw.rt,wkw.bt);

hidecursor();

if (wkw.fg |} wkw.bg) {

textcolor(wkw.fg);
' textbackground(wkw.bg);

}
}
R et bt ettt it x
{  Function :  window_title 4
! Usage : void window_title(char *ttl,int attrib) H
! pescription : write title string *tt]l to current ’
H window, attribute specify to attrib H
i  Return :  None .
B e e o ot 8 o 8 P 8 e e o R At w8 o = O e :l:/
void window_title(char *ttl,int attrib)
{

win_dstr((wkw.wd-strlen(ttl)) /2,1,ttl,attrib);
1
/:k _______________________________________________________________ {3
! Function : delete_window H
i Usage ¢ void delete_window(); H
! Description ! remove current window '
' Return :  None |
K e e e e e e e e ————— e e e ————————————————————— x/
void delete_window()
{

if (curr_wnd) {
if (wkw.wsave) {
puttext(wkw.lf,wkw.tp,wkw.rt+2,wkw.bt%l,wkw.wsave);
free(wkw.wsave);

}

setmem(wdo+curr_wnd-1, sizeof (struct wn),0);



~-curr_wnd;

if (curr_wnd) {
wkw = wdo(curr_wnd-1};
current_window();

}
else window(1,1,80,25);
}

}
/* .............................................................. x
i  Function ¢ scroll_window H
i Usage ¢ void scroll_window(int d) \
{ Description ! scroll the window direction up or down H
, d=1 : up H
H d =0 : down H
i Return : None H
B 1 20 o 2 e e O o e 8 0t R O S S B 0 8 90 00 ¢ B 4t e o o e x/

void scroll_window(d)
{
movetext(wkw,1lf+1, wkw.tp+l+d, wkw.rt-1, wkw.bt-2+d,
wkw.1f+1, wkw.tp+2-d);

/¥ ~=e==ce-w- display text in a Window =-~eccecccccccne.. =/
void text_window(char *txt[], int Iln)

{
int height = wkw.ht;

wkw.wtext = txt;

wkw.wtop = 1ln;

wkw.wy = 1;

while (height-- && txt{ln-1])
dline(ln++,wkw.fg, wkw.bg);

wkw.wlines = 0;

while (*txt++)
wkw.wlines++;

static int lineno;

J*F memeccaeaaa page and scroll through a window of text ----eccaaa- x/
int select_window (int 1ln,int foreg,int backg,int (*func)(int,int))
{
int ¢ = 0;
int frtn;
int height, dln, ptop;
iftln> wkw.wtop + wkw.ht-1 || 1ln ¢ wkw.wtop)
text_window(wkw.wtext, 1ln);
else
wkw.wy = ln - wkw.wtop + 1;
while (TRUE) { )
lineno = wkw.wtop + wkw.wy - 1;
ptop = wkw.wtop;



dline(lineno,foreg, backg);
if(wkw.wx == 0)
hidecursort();
else
gotoxy(wkw.wx, wkw.wy+l);
¢ = getkey();
if (c == ’\r’ || c == ESC)
break;
switch (c¢) {
case CTRL_HOME :
firstline();
break;
case CTRL_END
lastline();
break;
case PGUP :
wkw.wtop -= wkw.ht;
if (wkw.wtop > wkw.wlines - (wkw.ht-1))
wkw.wtop = wkw.wlines - (wkw.ht-l);
if (wkw.wtop ¢ 1)
wkw.wtop = 1;
break;
case UP :
upline();
break;
case DN :
downline();
break;
default ¢
if (lediting && wkw.wlines <= wkw.ht) {
if (c == HOME) {
firstline();
break;
}
if (c == END) {
lastline();
break;

1
if (func) {
frtn = (*func)(c,lineno);
if (frtn == ERROR)
putch(BELL);
else if (frtn) {
wkw.wy =z frtn;
return frtn;

break;
}
switch (c¢) {
case HOME
case CTRL_HOME :
case END



case CTRL_END

case PGUP
case PGDN if (wkw.wtop != ptop) {
height = wkw.ht;
dln = wkw.wtop;
while (height-- && wkw.wtext{dln-1])
dline(dln++, wkw.fg, wkw.bg);
break;
3
default H dline(lineno, wkw.fg, wkw.bg);
break;
}
}
return ¢ == ESC ? 0 ! lineno;
}
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1  Yunction : upline H
' Usage +  static void upline(); H
! Description ! move up one line '
! Return :+ None !
T o e o 0 o A D 2 o 00 - -*/
static void upline()
{
if (lineno > 1) {
if (wkw.wy == 1) {
if (wkw.wtop > 1) {
~=wkw.wtop;
scroll_window(0);
}
}
else
--wkvw.wy;
}
else if (wkw.wlines <= wkw.ht)
lastline();
3
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! Function :  downline H
! Usage :  static void downline(); H
! Description : move down one line H
{ Return :  None H
S e b o e e et o e e < o e A o e > T A . " = = o T o e e s/

static void downline()

{

if (lineno ¢ wkw.wlines) {
if (wkw.wy == wkw.ht) {

scroll_window(1);

wkw.wtop++;

}

else
WRW.Wy++;



else if (wkw.wlines <= wkw.ht)
firstline();

}
[Rmm e e e m e e mmm -
' Function . firstline !
+ Usage ¢ static void firstline(); '
; Description : move to the first line !
!  Return :  None '
B o e o r 0 e 0 e o 8 A e o " P e */
gstatic void firstline()
{

wkw.wtop = wkw.wy = 1;
}
J R el - - 0 o o o e 0 om  m w
! Punction ¢ lastline !
i Usage ¢ static void lastline(); H
i Description : move to the last line '
i Return : None H
B o e o o o o o e e 2 0 0 % ot - = - - - :/
static void lastline()
{

wkw.wtop = wkw.wlines - (wkw.ht-1);

if (wkw.wtop <1)

wkw.wtop = 1;
wkw.wy = wkw.ht;
if (wkw.wy > wkw.wlines)
wkw.wy = wkw.wlines;

3

char spaces{80] =

"

/¥ cemcaaa display a line of text, highlight or normal -~--w---- x/
static void dline(ln, foreg, backg)
{
if (foreg |, backg) (
textcolor(foreg);
textbackground(backg);
--1n;
win_dstr(2, ln-wkw.wtop+3, *(wkw.wtext + ln),foreg!(backg<<d));
if (strlen(*(wkw.wtext + 1ln)) ¢ wkw.wd-2)
win_dstr(2+strlen(*(wkw.wtext + 1ln)),
In-wkwv.wtop+3,
(spaces + 79 - wkw.wd +
strlen(*(wkw.wtext + 1ln)) + 2),foreg|(backg<<i));
} .
}
[ e e et e ccdr e s mcccmcccc e —— e e ma— - ————] X
! Function ¢ hidecursor H
i  Usage ¢ void hidecursor(); H
i Description : use BIOS to hide the cursor H
i Return :  None H



void hidecursort()

{
rg.h.ah = 2;
rg.x.dx = 0x1900;
rg.h.bh = 0;
int86(0x10,&rg,&rg);
}
[emmmmmemmmmemmmmmm—meemmmmmm—meooeses—emmesoososodeses
! Function : set_cursor_type
! Usage . void set_cursor_type{unsigned t)
! Description : use BIOS to set the cursor type
! Return : None
2 e ae o oo e o i om0 e B 8 22 % 0 O B B D PR S S

void set_cursor_type(unsigned t)

{
rg.x.ax = 0x0100;
rg.x.bx = 0;
rg.x.cx = t;
intBB(OxlO,&rs,&rg);
} .

void (*helpfunc)(void);
int helpkey;

Function : getkey
Usage :  int getkey();
Description : read the keyboard

Return :  keyboard read

int getkey()

{
int c;
if ((c = getch()) == 0 )
c = getch() | 128;
if (¢ == helpkey && helpfunc) {
(*helpfunc)();
c = getkey();
3
return c;
}
R ettt
H Function : error_message();
H Usage : void error_message{char *ermsg)
| Description : write an error message
H Return ¢ None
T m e oo o o e e om0 0 e 2 e e e G S R e S S S S

void error_message(char *ermsg)

{

int esc_pos;



int 1f = (80-strlen(ermsg)+2) / 2;
int rt = lf+max(strlen(ermsg)+1,15);
esc_pos = (rt-1f-strlen("(Press [Esc])")+2)/2;
establish_window(lf,11,rt,14,WHITE,RED,TRUE);
window_title(" Error " ,WHITE; (RED<<4));
gotoxy(2,2);
cputs(ermsg);
gotoxy(esc_pos,3);
cputs("(Press [Escl)");
hidecursor();
do
putch(BELL);
while (getkey() != ESC);
delete_window();

3
JE — o e ———— SR =
! Function : win_dstr | :
i Usage : void win_dstr(int x,int y,char *str,int attr); |
! Description : write string pos according to active window i
H top left corner is 1,1 H
1 Return : None H
S e e b s v i 0 = o Ve P = P 5 A R T - e 0 T P D s A D D D W WS D = G 00 . S S - - S/
void win_dstr(int x,int y,char *str,int attr)
{

write_string(wkw,lf+x-1,wkw.tp+y-1,str,attr);
}
T e e S P e L *
H Function : win_reverse(); H
H Usage ¢ void win_reverse(int x,int y,int length, H
H int attr); H
H Description : specify attribute at x,y for length "length" |
H Return : None H
T et s S A > 4% P W > - " - - S5 G0 W W WS Ae = . W P 0 WD VD e e . e H,
void win_reverse(int x,int y,int length,int attr)
{

reverse(wkw.1lf+x-1,wkw.tp+y-1,length,attr);
}
/m-----_------_-----_-_-_---___-___________--_-----_______-_____m
1 Function :  clear_window !
i Usage ¢ void clear_window H
! Description : <clear the current window '
! Return :  None H
MY s o o 0 o s o A > o L Y S e A e e P A - - !‘-/

void clear_window()

{
£ill(wkw.1f+1,wkw.tp+l,wkw.rt-1,wkw.bt-1,’' *' wkw.fg;(wkw.bg<<4});



#include<stdio.h>
#include<ctype.h>
#include<stdlib.h>
#include<string.h>
#include<conio.h>
$include<dos.h>

$include "..\header\window.h"
¢include "..\header\entry.h"
$include "..\header\scr.h"

tdefine FIELDCHAR '_°’
int inserting = INSERTING; /* insert mode , TRUE/FALSE */

extern struct wn wkw;

/¥ -=ecc-wwacacawce-—-. local prototypes -c--—weec---oo */
static void addfield(FIELD *);

static void data_value(FIELD *);

static int endstroke(int);

static int inp_field(int c);

/¥ smenncncnaa function for character field -~-eeec—acw-. x/
static void disp_field(FIELD *, char *, char *);
static int read_field(int);

static void home_cursor(void);

static int backspace(void);

static void end_cursor(void);

gtatic void forward(void);

static int fore_word(void);

static int back_word(void);

static void delete_char(void);

static void delete_word(void);

/* ====-w- function for radio box ---=c-ececaca--- *f
static void init_rad(RADIO *rad,int init);

static void next_rad(void);

static void prev_rad(void);

static void first_rad(void);

'static void last_rad(void);

gtatic void mark_rad{(void);

static void disp_rad(void);

static int read_rad(int c);

static void rad_desc(RADIO *radin);

TR TP TR RS function for button -~-e--ceeacaaoo *f
static int read_bt(int c);

static void bt_press(void);

static void active_bt(void);

static int button_call(int =c);

static int is_hotkey(char c);

static FIELD *fhead;



static FIELD =*ftail;
FIELD =£1d;

static RADIO *rhead;
static RADIO *rtail;
RADIO *wrad;

/* % v454 %%%%%% group of function for button X >4 */
[E e e e ma e me e em e mm—mma———mm—m e e e ————— = x
H Function : read_bt(c) H
H Usage : int read_bt(c); H
H Description : wait for tab to next button or hot key H
H Return ¢ key press H
K mmm——————————————— ———- ceccemccsccccce————— */

static int read_bt(c)

{
int done = FALSE;
int but_no;
while ( TRUE ) {
hidecursor();
active_bt(); /* display current active button */
¢ = getkey();
switch(c) {
case ’'\r’ :
cagse '\n’ : done = button_call(&c); /* Enter pressed; call function */
break;
default : if ((but_no = is_hotkey(c)) != -1) (
/% cmenancnea Hot key pressed ~---eo-weco--- x/
f1d = fhead+but_no; /* set active field */
field_tally();
active_bt(); /* display active button */
done = button_call(&c); /* call function */
break;
}
if ((e=='\t’) |i (c== ESC))
done = TRUE;
break;
}
if (done)
break;
}
return c;
}
[Fmmmmmmememmce;meeememe—meem e e mmmmmemem——m—mmm e m———————— oo e
H Function t  is_hotkey(); H
H Usade ¢+ int is_hotkey(char c¢); H
H Description : Check whether key pressed is hot key H
H Return : -1 ! not hot key !
1 '
' '

field no. : in case of hot key



static int is_hotkey(char c¢)

{
FIELD =*fd;
int i;
fd = fhead; i = 0;
while(fd != ftail) {
if(fd->type == 4) { /* button field */
if(c == tolower(fd->£fx))
return i; /* return field no. */
3
fd++; i++;
}
return -1; /* not hot key */
}
[Fmemccaacaaanae e e e T e e *
H Function ¢ Dbutton_call(); H
H Usage ¢ int button_call(int *¢); H
' Description : call function of current button !
H Return ¢ return code of function called 3
. TR—— Ak AN, | x/

static int button_call(int *c¢)
{

FIELD *oldfhead;

FIELD *oldftail;

FIELD *oldfld;

RADIO *oldrhead;
RADIO *oldrtail;
RADIO *oldwrad;

int temp; /* store button function returned value =/
int done;

bt_press(); /* display button being pressed */
oldfhead = fhead; /* store old £f and r =/

oldftail = ftail;

oldfld = fl4d;

oldrhead = rhead;
oldrtail = rtail;
oldwrad = wrad;

temp = (*fld->mask.func)(); /* call function of current button */

if (temp == OK) {
done = TRUE;
*c = OK;

}

if (temp == CANCEL) {(
done = TRUE;
*c = ESC;

3

if (temp == ’\t') {
done = TRUE;



fhead = oldfhead; /* retrieve old f and r =/
ftail = oldftail;

fld = oldfld;

rhead = oldrhead;

rtail = oldrtail;

wrad = oldwrad;

return done;

}

/x .............................................................. =
' Function : bt_press(); H
! Usage :  void bt_press(void); H
H Description : display current button being pressed H
H Return ¢ None H
X ————————— _— I - ——x/

static void bt_press(void)

{

int x,y;

int len;

long 1;

len = strlen(fld->fvalue.fbuff);

x = fld->fcol+wkw.lf,;

y = fld->frows+wkw.tp;

fill(x,y,x+len+l,y+1,’ ’,wkw.fg| (wkw.bg<<4));

write_string(x+l,y,fld->fvalue.fbuff ,ACTBUTFG | (ACTBUTBG<(<4));

for(i=0;i<20000;i++) { /* delay for button pressed */

}

active_bt();
H
/* -------------------------------------------------------------- *
! Function : active_bt(); H
' Usage ¢ void active_bt{void); ,
' Description : display current button in active mode H
i Return :  None H
T e e e e e S - 4 - " T S . - A " = v Y " o 8 - - x/
static void active_bt(void)
{

int len;

int x,y;

len = strlen(fld->fvalue.fbuff);

x = fld->fcol+wkw,.1lf;

y = fld->frow+wkw.tp;
write_string(x,y,fld->fvalue.fbuff ACTBUTFG} (ACTBUTBG<(¢<4));
buttonshade(x,y,len);

write_char(x,y,16,BLACK | (ACTBUTBG<(<4)); /* left arrow */
write_char(x+len-1,y,17,BLACK | (ACTBUTBG<¢<4)); /* right arrow ¥/



J% YXEXXXXX% group of functions deal with radio box XXXXXXIXIIIN */

L O P LS L PR E e -
H Function : rad_to_code(); !
) Usage :  int rad_to_code(RADIO *rad); '
H Description : convert data in radio form to pack code H
| Return ¢ packed code H
K e e e e e o e e e 0 om0 0 20 o e ~xf
int rad_to_code(RADIC *rad)

{

int temp,i;

temp = 0; .
for(i=0;rad->row;i++,rad++)
temp }= (rad->value)<<i;

return temp;
}
/* e e e T = SR = - ==o*
! Function ¢ code_to_rad(); H
H Usage :  void code_to_rad(int int_in,RADIO *rad); H
H Description : convert packed code to data in radio form 4
' Return :  None H
3 s o w0 ot e e e e e e e - - - - - - */
void code_to_rad(int int_in,RADIO *rad)
{

int 1;

for(i=0;rad->row;i++,rad++)

rad->value = (int_inm>>i) & 1;

}
/* -------------------------------------------------------------- x
H Function : init_rad(); H
B Usage ¢ void init_rad(RADIO *rad,int init); H
, Description : set rhead, rtail and wrad to group of radio '
H box of rad H
! if init = 1, radio value is set to O !
H Return : None H
Mo e e e e e = o e e e = e v v = o o - z/

static void init_rad(RADIO *rad,int init)
{
rhead = rtail = wrad = rad;
while ( rtail->row )
rtail++; /* set rtail */

if(init) {
while ( rad->row ) {
rad~>value = 0;



rad++;

}
}
}
[%®== e e e o 0 it 0 e e m e — e e nc e ————-— *
\ Function ¢ rad_desc(); '
H Usagde ¢ void rad_desc(RADIO *radin}); '
H Description : display radio box description '
H Return : None H
L e e e e e e L EE L P LS P PR P PR e L S e e et )

static void rad_desc(RADIO *radin)

{
RADIO *temp;
temp = radin;
while(temp->row != NULL) {
win_dstr(temp->col+5,temp->row+l,temp->rad_des,RADIOFG! (RADIOBG<<4));
temp++;
}
}
/* -4 didd o o S Ay
H Function ¢ next_rad(); H
H Usage ¢ void next_rad(void); H
H Description : set working radio to next box H
H if next radio is tail; set to head H
H Return ¢ None T
T e e e e a0 e 0 et 2 s 0 S S O o x/

static void next_rad(void)
{
wrad++;
if (wrad == rtail)
wrad = rhead;

}
/* _______________________________________________________________ 13
H Function ¢ prev_rad(); '
H Usage ¢ void prev_rad(void); H
H Description : set working radio to previous box '
H if previos is head; set to tail '
' Return : None H
B e e e e e e e e e e e e ——————————— */
static void prev_rad(void)
{
if (wrad == rhead)
wrad = rtail-l;
else
wrad--;
}
/*—-- -------------- - - - - - - - L L L L R R T

! Function ¢ first_rad(); H



' Usage ¢ void first_rad(void);

\ Description : set working radio to first box
)

1

Return . None

static void first_rad(void)

{
wrad = rhead;

}

7 TS e e e e e et e e e e e e e e e *
! Punction : last_rad(); H
! Usage ¢ void last_rad(void); H
H Description : set working radio to last box H
' Return : None H
L T L L LT P e e 0 o e e 2 om0t e e x/

static void last_rad(void)

{
wrad = rtail-1;
3
[ e - et IO N £ ot Trpuynyal by ————
i~ Function ¢ mark_rad();. H
H Usage ¢ void mark_rad(void); H
H Description : Set value in radio according to radio type H
H Return : None ¢
B e o e e e e e e e e e e e e e e 4 e e e e e e x/
static void mark_rad(void)
{
RADIO *temp;
temp = wrad;
switch(fld->type) {
case 2 : /* only one value radio =/
temp = rhead;
while (temp != rtail) {
temp->value = 0;
temp++;
}
wrad->value = 1; /* set working radio */
break;
case 3 /* multi value radio =/
wrad->value “= 1; /* toggle value */
break;
}
}
/*----_------_-__--__-____------___----_--_--_---_-_-__-_____---x
i Function ¢ disp_rad(); i
H Usage ¢ void disp_rad(); '
) Description : display value of each radio box '
H Return ¢  None H



static void disp_rad()

{
RADIO *temp;

temp = rhead;
while ( temp !=

rtail )

if ( temp->value == 1 ) {
write_char(temp->col+wkw.l1lf+1l,temp->row+wkw.tp, 'X’,

temp++;

}

else {

write_char(temp->col+wkw,lf+1l,temp->row+wkw.tp,’' *,

temp++;

RADIOFG, (RADIOBG<<4));

RADIOFG; (RADIOBG<<4));

’

/z _______________________________________ s oo -~ o o an e e 24 e e K

Function :
Usage H
Description @
Return

..

read_rad();

int read_rad(int c);

wait for marking radio

ESC or ’\t’ for next field

static int read_rad(int c)

{

int done =

first_rad();
while( TRUE ) {

FALSE;

gotoxy(wrad->col+2,wrad->row+l);

c
switch(c) {
case DN
case FWD
UP
BS

case
case

case
case END

case ’ '’

default

}

if ( done )
break;

disp_rad();

getkey();

HOME :

.
.

: next_rad();
break;

prev_rad();
break;
first_rad();
break;
last_rad();
break;
: mark_rad();

break;
¢ if ((c == "\t’) |} (c ==
done = TRUE;
}
break;

ESC) ) {



}

return c;

Punction ¢ rad_template();
Usage : void rad_template();

Return ¢ None

- o o e e 02 8 8 0 G 48 e e P S T . - - s o . - 8/

void rad_template()
{

L]

1

:

H Description : initial template for radio box
1

)

PIELD *fldt;
RADIO *temp;
int radlen;
int radnum;
int templen;

fldt = fhead;
while(£f1ldt != ftail) {
if((£fldt->type == 2) |} (£ldt->type == 3)) {
temp = fldt->fvalue.value; :
radlen = 0;
radnum = 0;
while(temp->row != 0) {
if ((templen = strlen(temp->rad_des)) > radlen)
radlen = templen;
radnum++;
temp++,;
3
£ill(fldt->fcol+wkw,1£f-1,£f1dt~>frow+wkw.tp+l,
fldt->fcol+wkw.lf+radlen+5,£1dt->frow+wkw. tp+radnum,
’ ? ,RADIOFG; (RADIOBG<¢<4));
win_dstr(fldt->fcol,fldt->frow+l,fldt->mask,fbuff,ENTRYFG!| (ENTRYBG<¢<4));
rad_desc(fldt->fvalue.value);
temp = fldt->fvalue.value;
while(temp->row != 0) {
write_char(temp->col+wkw.1lf,temp->row+wkw.tp,
'[',RADIOFG; (RADIOBG<¢<4));
write_char(temp~>col+2+wkw.1f,temp->row+wkw.tp,
’]’ ,RADIOFG; (RADIOBG<<4));
temp++;

}
fldt++;

0 ool oo o

/* SXRINXXXNXIN  group of functions for character fields SXNXNINIXEZY */

H Function : disp_field();
' Usage : void disp_field(FIELD *fldv,char *bf,



char *msk);

1
H Description : display a data field
H Return : None
T e ot e ot e e e e e e e e e e e 2t e e e e e e e #/
static void disp_field(FIELD *fldv, char *bf, char *msk)
{
char cl{80], *cp = cl;
while (*msk) {
*cp++ = (*msk != FIELDCHAR ? *msk : *bf++);
msk++;
}
*cp = '\0’;
win_dstr(fldv->fx + fldv->fcol -1,fldv->frow, cl,FIELDFG| (FIELDBG<<4));
}
[Fmmmmm e e eeeca—cc—— e e rcc e e e ——— *
H Function ¢ data_value(); H
H Usage ¢ void data_value(PIELD *fldv); H
H Description : display the data value in a field N
H Return ! None 8
* el S Jyuth N T N ——x
static void data_value(FIELD *fldv)
{
int helplen;
char blank[80];
switch ( fldv->type ) {
case 1 :
fldv->fx = 1;
disp_field(fldv, fldv->fvalue.fbuff, fldv->mask. fbuff);
break;
case 2 :
case 3 : init_rad(fldv->fvalue.value,0);
disp_rad();
break;
case ¢ :
button(fldv-)fcol+wkw.lf,fldv->frowéwkw.tp,fldv-)fvalue.fbuff,
BUTTONFG, BUTTONBG, f1dv->fx);
break;
}
memset(blank,32,80);
helplen = strlen(fld->fhelp);
write_string(9,25,f1d->fhelp,0x4f);
write_string(9+helplen,25,blank+8+helplen,0x4f);
}
/*--------___-_-_-__--_--__-_-____---___-_---_---_--_--------_--m
' Function ¢ field_tally(); H
' Usage ¢ void field_tally(); !
H Description : display all the fields in a window H
] 1

Return . None



' char *msk);
H Description : display a data field
H

Return . None

static void disp_field(FIELD *fldv, char *bf, char *msk)

{
char c1(80], *cp = cl;

while (*msk) (
xcp++ = (*msk !z FIELDCHAR ? *msk : *bf++); .
msk++;

}

*cp = *\0’;

win_dstr(fldv->fx + fldv->fcol -1,fldv->frow, cl,FIELDFG!(FIELDBG<¢<¢));

/%= o x
Function : data_value();

Usage ¢ void data_value(FIELD *fldv);
Description : display the data value in a field

Return : None

---------- - - !,
static void data_value(FIELD *fldv)

{

int helplen;

char blank{80];

switch ( f£ldv->type ) {
case 1 :
fldv->fx = 1;
disp_field(fldv, fldv->fvalue.fbuff, fldv->mask.fbuff);
break;
case 2 :
case 3 : init_rad(fldv->fvalue.value,0);
disp_rad();
break;
case 4 : .
button(fldv-)fcol+wkw.lf,fldv-)frow+wkw.tp,fldv-)fvalue.fbuff,BUTTONFG,BUTTm
break;

memset(blank,32,80);

helplen = strlen(fld->fhelp);
write_string(9,25,f1d->fhelp,0x4f);
write_string(8+helplen,25,blank+8+helplen,0x4f);

Return : None

}

/a: ______________________________________________________________ *
H Function : field_tally(); H
: Usage ¢ void field_tally(); \
H Description : display all the fields in a window H
) L]
) 1



void field_tally()

{
FIELD =fldt,
fldt = fhead;
while (fldt != ftail) {
data_value(fldt);
fldt++;
}
}
/* ------------------------------------------------ E ]
H Punction ¢ init_template(); '
H Usage ¢ void init_template(); H
H Description : clear a template to all blanks '
H Return ¢ None ' '
E 3 - e - = S e %/
void init_template()
{
FIELD *fldc;
char *bf, *mgk;
fldc = fhead;
while (fldc != ftail) (
switch ( fldc->type ) {
case 1 : /* character field =/
bf = fldc->fvalue.fbuff;
msk = fldc->mask.fbuff;
while (*msk) {
if (*msk == FIELDCHAR)
*bf++y = 7
msk++;
}
fldc++;
break;
case 2 : /* radio box */
case 3 :
init_rad(fldc->fvalue.value,0);
fldct+;
break;
case ¢ : /* case of bhutton */
f£fldc++; /* do nothing =*/
break;
}
}
}

char *mask, *buff;

' Function : read_field(); H
' Usage : int read_field(c); H
| Description : read a field from the keyboard '



H Return

static int read_field(c)

{

int done =

key press H

FALSE, first = TRUE;

buff = fld->fvalue.fbuff;

home_curso
while(TRUE

r();
) {

gotoxy(£1d->fx+£fld->fcol-1, fld->frow);

if (lc
Cc =

first =

switch
case
case

case

case

case

case

case

case

case

case

defa

11 tfirst)

getkey();
FALSE;
(e) {
CTRL_D

CTRL_FWD :

CTRL_BS

HOME

END

BS

l\b)

DEL

INS

ult

delete_word();

break;
‘done = !fore_word();
break;

: done = !back_word();
break;

: fld->fx = 1;

home_cursor();
break;

: end_cursor();

break;

: forward();

break;

: backspace();

break;
if (!backspace())
break;
gotoxy(£fld->fx+fld->fcol-1, fld->frow);

: delete_char();

disp_field(fld, buff, mask);
break;

: inserting "= TRUE;

insert_line();
break;

: if (endstroke(c)) {

done = TRUE;
break;
}
if (inserting) {
memmove(buff+l,buff,strlen(buff)-1);
disp_field(f1ld,buff,mask);
gotoxy(fld->fcol+fld->fx-1,f1ld->frow);
}
*buff = (char) c;
write_char(wkw.1lf+fld->fcol+fld->£fx-2,
wkw.tp+fld->frow-1, (char) c,
FIELDFG! (FIELDBG<¢<4));
forward();
if (!=*mask) {
£ld->fx--;

mask--;



buff--;

}
break;
3
if (done |} !*mask)
break;
}
wkw.wx = f£ld->fx+l;
return c;
}
e mm—————— e —mmmmm————————— ————— U
H Function inp_field(); H
H Usage + int inp_field(int c¢);
H Description : wait for Kkey press in accordance with field !
H type '
H Return : key press '
E 7 - - o e o wo e - o - ————— x/
static int inp_field(int c)
{
switch( f£ld->type )
' case 1 : return(read_field(c));
case 2
case 3 : init_rad(fld->fvalue.value,0);
return(read_rad(c));
case 4 : return(read_bt(c));
3
}
[Kemmemmam et o e e o o o e e e oS o M LM _ =t *
H Function insert_line(); H
' Usage : void insert_line();
H Description : set insert/exchange cursor shape
! Return : None '
B et e e e om0 e o > 9 2 L 8 e e T e e :/
void insert_line()
{
set_cursor_type(inserting ? 0x0407 : 0x0607);
}
/* ______________________________________________________________ E
H Function : home_cursor(); '
! Usage void home_cursor(); H
H Description : home the cursor in the field .
! Return . None H
K e e e e — e m e mm——————————————— x/f

static void home_cursor()

{
huff =
mask =

fld->fvalue.fbuff+fld->fx-1;

fld->mask.fbuff+fld->fx-1;

while (*mask != FIELDCHAR) {
fld->fx++;

mask++;



/::.... ------------------------------------------------------------ x
H Function . end_cursor(); !
H Usage : void end_cursor(); t
H Description : move the cursor to the end of the field H
H Return . None '
T e e o 0 ot S e 0 8 = D AR Y = D P = = S 4 4 A = Y e e S S8 A R L 8 AR */
static void end_cursor()
{

£1d->£fx += strlen(mask)-1;

buff += strlen(buff)-1;

mask += strlen(mask)-1l;

while(*buff== ’ ")

if (!backspace())
break;

forward();
1
A et L DL DL DL LR DR DD Dt ——mem—— e m e aa—— -—
H Function ¢ forward(); Y
H Usage : void forward(); 1
H Description : move the cursor forward one character H
H Return : None !
W o om0 im0 e 0 o e -t e e o e 0 e e O e e 0 [ x/

static void forward()

{
do {
£ld->fx++;
mask++;
} vhile (*mask && *mask != FIELDCHAR);
buff++;
}
/* -------------------------------------------------------------- *®
' Function : backspace(); !
H Usage . int backspace(); Y
H Description : move back one character ’
\ Return : TRUE if can move back H
, FALSE otherwise H
K e o v o s e 4 s > e 2 O e T Y A A D P " S - o > Y= = = h = = = x/
static int backspace()
{
if (buff != fld->fvalue.fbuff) {
~--buff;
do {
~--mask;
-=(fld->fx);

} while (*mask != FIELDCHAR);
return TRUE;

}
return FALSE;



‘Function : fore_word();
Usage :  int fore_word{);

Return : TRUE if can move forward
FALSE otherwise
U P EE DL LSS */
static int fore_word()

{

1

1

]

H Description : move forward one word
1

1

1

L}

int ct = 2, test = *buff == L

while (ct--) {
while ((*buff == ' ') == test && *mask)
forward();
if (!*mask)
return FALSE;
if (test)
break;
test = ltest;
}
return TRUE;

T ittt ettt ottt =

Function . back_word();

Usage : int back_word();

Description : move backward one word

Return : TRUE if can move back
FALSE otherwise

static int back_word()

{
int test;

if (buff == fld->fvalue.fbuff)
return FALSE;

if (*(buff-1) == ' ')
backspace(};

test = *buff == * ’;

., while ((xbuff == ’ ') == test && buff !'= fld->fvalue.fbuff)

backspace();

if (test)
while (*buff != ' * && buff != f1ld->fvalue.fbuff)

backspace();

if (*buff == * *)
forward();

return TRUE;

Function : delete_char();
Usage : void delete_char();
Description : delete a character

Return : None



static void delete_char()

{

wemmove{buff, buff+l, strlen(buff));
x(buff+strlen(buff)) = ' ’;

Function
Usage

Description @

Return

: delete_word();
: void delete_word();

delete a word

: None

static void delete_word()

{

/*

int test = %buff == ' ’;
int ln = strlen(buff);

while( (*buff ==

? ) == test && ln--)

delete_char();

if (!test)

delete_char();
disp_field(fld,buff,mask);

Function
Usage

Description :

Return

endstroke();

int endstroke(int c);

test ¢ for an ending keystroke
True for ¢ being endstroke
False otherwise

static int endstroke(int c)

{

1

switch (¢) {

case ’\r’
s\nn
)\tl
case ESC

case
case

case F1
case F2
case F3
case F4
case F5
case F6
case F7
case F8
case F9
case F10

case PGUP :
case PGDN :
case HOME :

case END

case CTRL_FWD

e = 7 " - - -



case CTRL_BS
case CTRL_HOME @
case CTRL_END

case UP
case DN
return TRUE;
default
return FALSE;
}
}
/¥ =====e==---- Process data entry for a screen template, ~-—=-===- */

int data_entry(FIELD *£ldin, int init, int firstfld)
{

int exitcode = 0, done = FALSE;

char *help_save;

textcolor(FIELDFG),;
textbackground(FIELDBG);

help_save = (char *) malloc(160); /* save help area at screen bottom */
gettext(l,ZS,80,25,help_save);

vrite_string(1,25," Help @ ",0x4f);
insert_line();
fhead = ftail = f14 = fldin;
while (ftail->frow)
ftail++;
while (firstfld-- &k f1d != ftail)
£1d++;
--£1d;
if (init)
init_template();
rad_template();
field_tally();

/X memmemmmmm—m— collect data from keyboard into screen -==-==-=-=< * [
while (done == FALSE) {
data_value(£1d);
exitcode = inp_field(0);
field_tally();
switch (exitcode) {
case DN

case ’\r’:

case '\t':
case CTRL_FWD :
case FWD . done = (ftail == fhead+l);
fld++;
if (£ld == ftail)
£1d = fhead;
break;

case CTRL_BS
case UP + if (£1d == fhead)



f1d = ftail;
--f£1d;
break;
case CTRL_HOME :
f1d = fhead;
break;
case CTRL_END
fld = ftail-l;
break;
default : if((exitcode == ESC) | (exitcode == CANCEL)) {
puttext(1,25,80,25,help_save);
return CANCEL;

}
else
if (exitcode == OK)
done = TRUE;
break;
}
H
puttext(1,25,80,25,help_save); /* restore help area ¥/

return OK;



[Hmmmmmmmm e m e LLMODULE.C ==mw===== et =/

#include”..\header\lldef.h"
#include"..\header\window.h"

¢includec<stdio.h
#include<mem.h>
#include<stdlib.h

static struct LINKLIST *1list; /* working link list */

extern struct wn wkw;

static void highlight(int row);

static void ldownline(struct LINKLIST *list);
static void lupline();

static void dlist(struct LINKLIST *list);

/* - - - -

! Macro : moveitem :
1 Usage : moveitem(A,B); \
! Dpescription : Use this macro as moveitem(from,to) H
! Return : None '
R e e e e e B R om0 S D o 2 A B D O e ¢ 00 P */

#define moveitem(A,B) movmem(A,B,list->itemlength)

/* ---------------- o 0 T D = P P S S S Y Y > e W A D P e S *
! Function ¢ Llsetmatch y
! Usage +  void llsetmatch(int (*numatch)()}; !
! Description : Set matching function '
i Return : None H
*---_--_-_-_------_--___-----_---_----_--_-_--___--_-__--__----m/
void llsetmatch(int (*numatch)())
{

list->match = numatch;
}
/.l ______________________________________________________________ ®
! Funtion :  llcheck '
! Usage ¢ int llcheck(char =*lookfor); '
! Description : Set clp to desired link H
! Return . return True if found, False otherwise H
K e e e e m e mmm e e m e e e mAmmmmm———m— e mmmmemm——e e ———————— x/
int llcheck(char *lookfor)
{

int temp;

for(;;) {

tenp = (*list->match) (lookfor,list->clp->item);
if (temp == 0)

return (1);
else

if (temp < 0)



return(0);

else
if (!llnext())
return(2);
}
}
[Hemmmmmmm e oo e s emmmmmmmmmmmm o om oSS em e aeeam—meoo e x
!  Function : llsetlist H
! Usage : void llsetlist(struct LINKLIST *new_list);
! Description : Set this module to work with a new list. H
i Return ¢ None H
T e et o 0 o " P = = S . o & " A S D WD WD A5 M T W B AN - D - . - */
void llsetlist(struct LINKLIST *new_list)
{
list = new_list;
}
/% - W AV AR S S I S SN VLS § A A < . *
' Function. ¢  llsetsize
! Usage : void llsetsize(int size);
! Description : Set the storage requirements for the list H
{ Return : None
x - M . WP~ L A SCALIE R ... 3 WA/ 4, A5 o o T =/

void llsetsize(int size)

{
list->itemlength = size;
1
J® o mm e o m o e mmm e Moo e o m e e e a oo e *
{ Function : llcrlink !
! Usage : static struct LINKTYPE =llcrlink();
! Dpescription : Allocate storage for a link. H
!  Return :  Pointer to storage for a link 4
T v i it At e T s e OB A M e = A s > A S D G v Y b b s S R M MmN A A W S 46 A5 Ea s e */
static struct LINKTYPE *1llcrlink()
{
struct LINKTYPE *link;
link = {(struct LINKTYPE *) malloc (sizeof(struct LINKTYPE));
link->item = malloc(list->itemlength);
return(link);
}
J 2 T L T et L E PP L EL L L L L L EE L EEE L bty x
!  Function : llinit H
! Usage . wvoid llinit(char *newitem);
! Description : Initialize the structure :
!  Return : None
PR PU RN RIPIPEPEE P PR SR SRS x/

void llinit(char *newitem)

{



struct LINKTYPE =*llcrlink();

list->head = list->tail = list->clp = llcrlink();
list->clp->next = list->clp->previous = NULL;
moveitem(newitem,list->clp->item);
list->listlength = 1;

}

/x .............................................................. E 3
i Punction ¢ 1llhead H
! Usage ¢ void llhead(); :
! Description : Set the CLP to the head of the list. H
i Return : None H
T o e - - - - - " - - - - !/
void llhead()

{

list->clp = list->head;

}

2 e memmmem———— .. m e a e —————————————— e e m =
i Function ¢ llzero H
! Usage ¢ void 1llzero() H
! Dpescription : Initial length of link list to zero H
i Return :  None H
3K e 2 om0t o o S e e o ok e D D O O b G 4D o A P S b o A D D S W O O . A S O x/

void llzero()

{

list->head = list->tail = list->clp = NULL;

list->listlength = 0;
}
£ T @ et e 0 2 o o o 2 0 o e O 0 e x
i Function : 1lltail H
\ Usage : void 1lltail(); H
! Description : Set the Clp to the tail of the list. 1
i Return : None 4
e e o o o e 0 = o e = = = = 8 e > x/
void 1lltail()
{

list->clp = list->tail;
}
L T ettt EE L L LR L Ll b DD bbbl bbbt il ®
i Function :  llnext H
! Usage ¢ int llnext(); I
i Description : Set the CLP to the next link H
i Return : return FALSE if at end of list, H
: TRUE otherwise. H
K e o o o = o o o o e = = e T o = — - - - . e D W WP WP - = X/

int llnext()

{
if (list->clp->next == NULL )
return (0);



else {
list->clp = list->clp->next;
return (1);

}
}
2 el e e et s e e mmmme——emem— e ——e e —————————— *
!  Function ¢ llprevious
i Usage :  int llprevious(); '
! Description : Set the CLP to the previous link
v Return : return FALSE if at head of list,
H TRUE otherwise. H
I e e o e o e 0 0 O P W e O v = - - o o ot ot 0 0 mn x/
int llprevious()
{
if (list->clp->previous == NULL)
return 0;
else {
list->clp = list->clp->previous;
return (1);
}
}
/* --------------------------- - " o o - S e O D S D D 4D x*
!  Function ¢ llretrieve 4
i Usage : void llretrieve(char *newiten) .
! Description : Retrieve the item from the CLP link. 4
! Return : None §
2 o o 8 e - o o A 8 P S R S S 4R S h - e 0 S - W VR - A Y 00 4 e e o !/
void llretrieve(char *newitem)
{
moveitem(list->clp->item, newitem);
3
/:: .............................................. - o o s *®
{  Function : 1lladd '
i Usage . void lladd(char *newitem) :
! Dpescription : Add a new link containing this item to !
H the link following the CLP, and reset :
! CLP to new link. :
! Return ! None H
*—------——--.-_---.._-_--.._-_....___......-______-____-...___-..______-_.._:t:/

void lladd(char *newitem)

{
struct LINKTYPE *newlink;
struct LINKTYPE *1llcrlink();

/* 1f empty, initialize list.
if (11_length() == 0) {

1linit(newitem);
return;



/* Create new link.

_________________ x:/

newlink = llcrlink();
moveitem(newitem, newlink->item);
list->listlength++;

/* Reset pointers.

[Emmmmm e mmm— e — o SIRIE77,
Function :  1lladdhead
Usage ¢ void lladdhead(char *newitem)
Description : Add a new head, reset CLP.
Return ¢ None

'
'
1
‘
1
1
]
[}

_________________ */
newlink->next = list->clp->next;
newlink->previous = list->clp;
if (list->tail == list->clp)
list->tail = newlink;
else
list->clp->next->previous = newlink;
list->clp->next = newlink;
list->clp = newlink;

-------- ———

S e ] - -

void lladdhead(char *newitem)

{

/*

/t

struct LINKTYPE *newlink;
struct LINKTYPE =llcrlink();

If empty, initialize list.

if (11_length() == 0) {
llinit(newitem);
return;
}
Create new link.
___________________ */
newlink = llcrlink();
moveitem(newitem,newlink->item);
list->listlength++;

Reset pointers.
____________________ x/
newlink->previous = NULL;
newlink->next = list->head;
list->head->previous = newlink;
list->clp = list->head = newlink;

Function :  lladdtail();
Usage :  int lladdtail(char *item);

- ..--*/



Description : add item to tail of list

Return :  None

void lladdtail(char *newitem)

{

struct LINKTYPE *newlink;
struct LINKTYPE ¥llcrlink();

/* 1f empty, initialize list.

if (11l_length() == 0) {
llinit{newitem);
return;
}
/* Create new link.
___________________ xf
newlink = llerlink();
‘moveitem(newitem,newlink->item);
list->listlength++;

/* Reset pointers.
.................... ':/
newlink->previous = list->tail;
newlink->next = NULL;
list->tail->next = newlink;
list->clp = list->tail = newlink;

}

/* ------------------------------------------------------------- *
! Punction : lldelete

! Usage : void lldelete(); 4
! Description : Delete and free the CLP, reset CLP to haed. |
t  Return ¢ None

T e o e o e n e i e e %0 e = = 8 S e :t/
void lldelete()

{

struct LINKTYPE *before, *after;

/* 1Is this the only link?
........................ x/
if (list->head == list->clp && list->tail == list->clp) (
list->head = list->tail = NULL;

/* Is this the head?
.................... x /[
else if (list->head == list->clp) {
list->head = list->head->next;

list->head->previous = NULL;

/* Is this the tail?
______________________ x/
else if (list->tail == list->clp) {



list->tail = list->tail->previous;
list->tail->next = NULL;

}
/* Otherwise, it must be inside the list.
.......................................... x/
else {
before = list->clp->previous;
after = list->clp->next;
before->next = after;
after->previous = before;
}
/% Delete CLP.
______________ x/
free(list->clp);
list->clp = list->head;
list->listlength--;
}
£ - ‘ RN TS LN o .. *
! Function : 11_length 3
' Usage : int 11_length();
! Description : Return the length of the list H
{ Return : Length of the list
= ——— o e i T P A 0 o 0 s 20 e B D e o m m wa :/
int 11_length()
{
return (list->listlength);
H
/* -------------------------------------------------------------- x
! Function : llindex H
! Usage :  int llindex(int index); F
! Description : Move clp to specified node H
! Return : on success return number of node '
H on failure return last node number ¢
K o ottt e e 0 e o . T R D o e 8 2 8 T > = x/

int llindex(int index)

{
int temp = 1;

llhead();

if (list->clp == NULL)
return 0;

while( --index != 0 ) {
if (llnext() != 0) {
temp++;
}
else break;

3

return(temp);



[Emmmmemcmmmamcmase—mmemmoooossmomooooSmoSSooomsnEooos
H Function ¢ get_wk_list();

H Usasge : struct LINKLIST *get_wk_list();

' Description : get current working list

! Return : current working list

B e o e m o e 2 e o R SR S =SS S ST

struct LINKLIST *get_wk_list()

{
return list;
}
/z ___________ e e e o e o e 8 2 e 8 B it o = S 82 O e S > v
H Function ¢ llupdate();
' Usage : void llupdate(char *item);
H Description : update link list value
H Return : None
T o o e 0 A S e e e A YR A 0 G0 D > S O e o b T o e o

int llupdate(char *item)

{
if (11_length() == 0)
return 0;
else {
1ladd(item);
llprevious();
lldelete();
}
}

static int lineno = 1;
static char spaces[] =

"

[Hmmmmmmmm—mmmmmmmmmmmemmemmmmmemoos oo ossmesssosos
' Function : select_list();

H Usage . int select_list(int 1lf,int tp,

H struct LINKLIST *list,int high);
H Description : display list of list

H Return : selected list bar

B e e o oo o o e o o 9 e e e % A e e Ar R S S m

int select_list(int 1lf,int tp,struct LINKLIST *list,int high)

{
int height,wd;
int c;

lineno = 1;
height (high >= 10) ? 10 : high;

establish_window(1f.tp,lf+14,tp+height+1,WHITE,BLUE,l);

wkw.wtop = 1;
wkw.wx = wkw.wy = 1;

~ = mm = w= ==



while( TRUE ) {
dlist(list);
highlight(lineno);
hidecursor();
c = getkey();

*\r’ |i c == ESC)

if ( ==
break;

switch (c) {

case UP @

lupline();
break;

case DN @

default :

}

ldownline(list);
break;
putch(BELL);

delete_window();
return ¢ == ESC ? 0 ! lineno;

- - ————--

Function
Usage

.
.

Description :

Return

dlist();
void .dlist(struct LINKLIST *list);
display list in window

none

static void dlisf(struct LINKLIST *list)

{
int height;
int i = 1;
height = wkw.ht;
llindex(wkw.wtop);
while((list->clp != NULL) && (--height != 1)) {
win_dstr(2,++i,list->clp->item,7);
win_dstr(2+strlen(list-)clp-)item),i,spaces+79-wkw.wd+
strlen(list->clp->item)+2,7);
llnext();
}
}
[ emmmmmmmm m e e e e e —mmmmemm s M s mmom o memmeeem oo onoesse *
' Function : highlight(); H
! Usage : void highlight(int row);
! Description : display line of text of reverse attribute H
!  Return ¢ None :
K et o e e e e e S e e */

static void highlight(int row)

{

if (llindex(row) == row) {

wkw.wy = (row-wkw.wtop+l > wkw.ht-2) ? 10 : row-wkw.wtop+1;

win_reverse(z,wkw.wy+1,wkw.wd—2,0x70);



SR e B L L L L EE RSt *
H Function : lupline(); H
H Usage : void lupline(); :
' Description : move up one link !
H Return ! None !
2 n e o om0 o ot 4 o h 0m @8 e 4 e s e U 90 P P = e 0 = 4 = 4 o e 0 e o am wn x/
static void lupline()

{

if (lineno>l) {
lineno=-~;
if (wkw.wtop == lineno+l)
wkw.wtop=-~;
}

}

/* R e =
H Function : ldownline(); H
H Usage : void ldownline(struct LINKLIST *list); '
H Description @ move down one link :
H Return : None N
o o e e ot 8 8 2 e 9 o e 0 e e e - =%/

static void ldownline(struct LINKLIST *list)

{
if (list->clp->next != NULL) {

if ((lineno ¢ wkw.ht-2) !! (lineno-wkw.wtop+l<wkw.ht-2))

lineno++;
else {

wkw,wtop++;

lineno++;



#include<stdio.h?
#include<stddef.h>
#include<dos.h>

#include"..\header\telphone.h"

int ring _no_receiver = 10; /* times of ring back for no receiver x/
int retry_enquiry = 1; /* time of retry enquiry x/
long Maxcount = 1000; /* count for tel out =/
/* -------------------------------------------------------------- E ]
Function ¢ detect
Usage . ¢ int detect();

Description
Return :

M == oo —m oem omm an

Wait for ringing
0 for ringing in
ascii code for keyboard hit

-1 for time out and call out to user

int detect() .
{

?

int c¢,counter;

counter = 0;

while(!kbhit()) {
if(((inp(CONTROL_ADDR)) & DETECT) == DETECT)

return 0;
else {
delay(20)

if(counter++ >= Maxcount)

return

}
if ((c = getch(
¢ = getch()

return c;

£ R
. get_id

Function
Usage

1
)

,

i Description
H

Return

:

-1;

)) == 0 )
v 128;

.y " " =" B8 - - " - — =~ > an a o= e e = o S
int get_idt{unsigned char input{],int length);
to construct user id of length "length"”

-1 for id error ( hook off )
1 and id otherwise

]
H
: Call getdtmf for one character and concat '
1
)
L]

int get_id(unsigned char input[],int length)

{
int i;
char temp;



for(i = 0;i<length-1; i++) {
if ((temp = getdtmf()) !'= =1) {
input(i] = temp;
}
else
return -1;
}
input{i] = NULL;
return 1;

Function ¢ getdtmf
Usage : unsigned char getdtmf();
Description : get one character of DTMF code of one press
Return : Character of DTMF code
-1 if error

char getdtmf()

{ .
unsigned char inword;
int i;
int temp;

i=0;
while( (inp(CONTROL_ADDR) & DTMF ) != DTMF) ({
it+;
delay(20);
if (i == 1000 ) ( /* if = 1000; check status =/
if ((temp = phone_status_in()) == ¢ )
i= 0; /* if 0, line has not been hook off */
/* wait on for dtmf hit */
else
if( temp != ¢4 )
return -~1;

inword = inp(CONTROL_ADDR);
inword = ((inword & Ox3e) >> 2) + '0’;

switch (inword) (

case ':’ : inword = '0’;
break;

case ';’ ! inword = ’'x’;
break;

case ’<’ : inword = ‘'§&’;
break;

while(((inp(CONTROL_ADDR)) & DTMF) == DTMF) {(}
return(inword);



{  Function H Dtmf_hit H
! Usage : int dtmf_hit(); '
! Description determine if there is a dtmf-hit H
{ Return : 0 : there is not dtmf-hit H
! 1 : there is dtmf-hit '
3 B e e ot e s o e O A D e TD D PR A D A A - S S 0 S - - a8 o0 - on - J/
ipt dtaf_hit()
{
if( ( inp(CONTROL_ADDR) & DTMF ) == DTMF) {
while( ( inp(CONTROL_ADDR) & DTMF == DTMF) {}
return 1;
}
else
return 0;
}
/:_---; _____ ~-41 P A RS -7 ) TN . VS, *
t. PFunction 3 Get_letter H
' Usage : unsigned char get_letter(); H
H Description @ get one letter from telphone key H
' Return : letter on telphone key if correct '
4 0 otherwise H
H -1 for hook off :
T o e e e om0 8 8 A A S S " > > oo e = */
char get_letter()
{
char templ,temp;
int i;
templ = ‘A’

for(i=0;i<¢4;i++) {
temp = getdtmf();

switch (temp) {

case ‘1’ : if(i==0)
return 0;
else

return templ;

case '8’
case '9' : templ = ’'A’' + (temp-'0'-2)*3 +1 + i;
break;
case '7’ : templ = A’ + (temp-'0'-2)*3 + i;
if (1> 1)
templ++;
break;
case =%’
case '0’ :

case '4§’ : return 0;



case -1 : return -1;

default : templ = ’A’+ (temp-'0’)%*3 -6 + i;

}

}

return templ;
}
/:.. __________ D L L T _——— crmcmrmamcnn—- ®
' Function : Hook_on !
H Usage : void hook_on(); H
' Description : Hook the telphone on )
| Return : None
L e T T T L L —--.- ————— */
void hook_on()
{ -

inp(HOCK_ON);
}

B £ T [ 4F 4 P ¥ TS x
i  Function ¢ hookoff H
i Usage ¢ void hookoff();
+- Description : Hook off the telephone line y
i Return ¢ Nomne
T s a0 gt i > 20 > > = P D = o - 8 = 0 8 ¥ T S b S0 S 0 0 e > A aa */
void hook_off()

{

inp(HOOK_OFF);
}
£ TSNCUPIEPIIL . TS, 5) WHPVSPINN o4 QTN VS -or (0 MGpoyn, TR Y ) - U 7 QU 1YY RS *®
H Fundtion J Flash §
H Usage 3 void flash(int time); :
H Description : Flash delay time msec H
' Return : None H
K e e e e e e e e e e e e e e e e e e e e e x/
void flash(int time)
{

hook_off();

delay(time);

hook_on();
}
JF o m e e e e e e memc e m————————— *
! Function : Phone_status_in
! Usage : int phone_status_in(); H
H Description : check for status of telelphone line '
' Return : 1 for ring back tone H
' 2 for line busy '
: 3 for line dial tone !
H 0 for receiver hook on !
TR SRR S U Y74



int phone_status_in()
{
unsigned int a;
int i,no,c;
int temp;

/% temp = 4;%/
for(i=0;i¢3;i++)
no = 0;
c = 0;
a = inp(CONTROL_ADDR);

while((a & PHONE_STATUS_IN) == PHONE_STATUS_IN) {
a = inp(CONTROL_ADDR);
delay(15);
CH++;}
if{c > 60) { /* dial tone */
temp = 3;
break;

}
while((a & PHONE_STATUS_IN) != PHONE_STATUS_IN) {
if (no > 250) { /* detect long zero ; receiver hook on */
break;
}
no++ ;
a = inp(CONTROL_ADDR);
delay(15);
}
if(no > 250 ) {
temp = 0;
break;
}
else
if ( no > 150) {
temp = 1;
break;
)
else
if(c > 60) {
temp = 3;
break;
}
/* else
if{no < 10) {
temp = temp;

i--;
}x/
else

temp = 2;

}

return temp;

/*-—----------_-_......-.--—_---.----..-___.._-----—_--...--__-____-..-___:1:

il



Function : Phone_status_out

Usage : int phone_status_out();
Description : check for status of telelphone line
Return : 1 for ring back tone

2 for line busy
3 for line ready
0 for receiver hook on

int phone_status_out()

ungigned int a;
int i,no,c;
int temp;

temp = 4;
for(i=0;i¢3;i++) {
delay(200);

no = @;

c = 0;

inp(CONTROL_ADDR);

»
"

while((a & PHONE_STATUS"OUT) == PHONE_STATUS_OUT) {
a = inp(CONTROL_ADDR);
delay(15);
CH+;
if(c » 60) {
temp = 3;
break;

}
while((a & PHONE_STATUS_OUT) != PHONE_STATUS_OUT) {
if (no > 300) {
break;
}
no++ ;
a = inp(CONTROL_ADDR);
delay(15);
}
if(no » 300 ) {
temp = 0;
break;
}
else
if ( no > 160 ) {
temp = 1;
break;
}
else
if(c > 60) {
temp = 3;
break;
}

else



if(no < 10){
temp = temp;
i--;

}

else

temp = 2;

= printf("%2d",temp);*/
return temp;

}
/* -------------------------------------------------------------- k3
' Function : Tel_call
H Usage : void tel_call(char *tel_no_in);
H Description : simulate telephone-call
H Return : 0 if success H
T e e v e o A D 0 b A e e e e S D 8 P T A D W > T T S b ef A A S A 0 A S = = e A */
void tel_call(char *tel_no_in)
{
char temp;
int inttemp;
while((temp = *(tel_no_in++)) != NULL) {
inttemp = conv_to_dtmf(temp);
outp(DTMP_OUT,inttemp);
delay(300);
outp(DTMF_OUT ,NO_DTMF);
delay(200);
}
3
7:----_---_______-_-__-----_----__-----__-__---__-_-___----___-_m
' Function s Conv_to_dtmf J
' Usage 1 int conv_to_dtmf(char no_in);
H Description : Convert character input to dtmf signal 4
H Return : Dtmf signal if success 0
' -1 otherwise 1
x-------_---______--___________---_-______-_----_-_--______-___3/

int conv_to_dtmf{char no_in)

{
switch (no_in) {
case 'l’ : return 0XEl;
case '2* : return 0XE2;
case '3’ : return 0XE4;
case '4’ : return 0XD1;
case 'S’ : return 0XD2;

case '6’' : return 0XD4;

case '7!' : return 0XBl;
case '8’ : return 0XB2Z;
case '9’ : return 0XB4;
case ’'*’ : return 0X71;
case '0’ : return 0X72;

case '#’ : return 0X74;



}

return 1;

int is_telcard_exist()

{

int i;

for (i=0;i<100;i++) .

if (((inp(CONTROL_ADDR)) & DETECT) == DETECT)
return 0;

}

return 1;
}
it ettt *
H Function : Enquiry '
H Usage : int enquiry(char *tel_no); H
! Description : direct invert dialing H
! Return : 1 for busy H
H 2 for receiver hook on H
H 3 for no receiver hook on H
| . - o o o e m e e o o o 2 o e e 0 8 k0 O om0 it e o e 0w */

int enquiry(char *tel_no)
{

int status,j,i,no;

i=0
status = 0;
no = 0;

while(status == 0){
£flash(500);
delay(700);
while( ({phone_status_in()) != 3) &% (no < 3))
flash(500};
delay(700);
£lash(500);
no++;

}

if(no >= 3)
return{BUSY);

tel_call(tel_no);

if((phone_status_in()) == 1} { /* ring back tone */
i=0;
while((phone_status_in()) == 1){
if(i++ > ring_no_receiver){
return RECEIVER_NOT_HOOK_ON; /* no receiver hook on */
}
}
return RECEIVER_HOOK_ON; /* receiver hook on */
}

else if(j++ ¢ retry_enquiry ) {



if ((phone_status_in()) != 2)

int tel_out(char *tel_no)

{

int st

status
count

while(
fla
del
whi

}
tel
del
no
if(

}
tel

if(

atus,time,count,no;

= g
z 0;

status == 1) {

sh(500);

ay(100);
le((phone_status_out()) !'= 3{
if(no >= 3 ){

J==i
status = 0; /* retry enquiry */
flash(500);
delay(500);
}
else {
status = BUSY; /* busy and exit */
}
}
return(status);
-------------------------------------------------------------- x
Function : telphone out H
Usage int tel_out(char *tel_no); H
Description : telphone out
Return H 0 for no ringing H
2 for receiver hook on H
1 for busy .
3 for no receiver hook on '
______________________________________________________________ x/

return 0 ; /* can not flash */

}
flash(200);
delay(10);

no++;

_call("9"); /* extend 9’ */

ay(50);
= 0;
(phone_status_out()) == 2){

tel_call("6"); /* booking line */

hook_off();
detect();

_call(tel_no);
(phone_status_out()) == 1){
time = 0;
while((phone_status_out()}) == ¢
if(time++ > ring_no_receiver)

/* ring back tone ¥/



o

return 3; . /* no receiver hook_on */

}

return 2; /* receiver hook on */
}
else if(count++ ¢ retry_enquiry) {

status = 1;

hook_off(); /* repeat entirely =/
delay(2000);
}
else
return 1; /* busy and exit =/
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#include<dos.h»
$include<fentl.h>
#include<alloc.h>
g#include<io.h>
#include<conio.h>
#include"..\header\vec.h"
#include’”..\header\telphone.h"

#define  BASE_ADDR 0x2b8
§define DTMF 0x02
#define  CONTROL_ADDR 0X3BS

#define MAX_REC_TIME 15 /¥ max time for one record ®/

/*out port=*/

'static  PLAY_DATA = BASE_ADDR + 0;
static  SOUND_OFF = BASE_ADDR + 1;
static  SOUND_ON = BASE_ADDR + 2;
static RECORD_MODE = BASE_ADDR + 3;
/*in portx*/

static  IRQ_DISABLE = BASE_ADDR + 0;
static IRQ_ENABLE = BASE_ADDR + 1;
static  RESET_IRQ = BASE_ADDR + 2;
gtatic RECORD_DATA = BASE_ADDR + 2;

$undef BASE_ADDR

#define IRQ 10
fdefine IMR “0x04
$define OCW1 0x0021
$define OCW2 0x0020
¢define EOI 0x0020

$undef FP_SEG

$undef FP_OFF

gdefine FP_SEG(fp) (*((unsigned *)&(fp)+1))
#define FP_OFF(fp) (*((unsigned *)&(fp)))

static void interrupt far vo_int (void);
static void (interrupt far *old_vect)();
static int stop_play();

static int stop_record();

unsigned char far *vo_p,*c_p;
unsigned int rate_flag = -1;
unsigned long p_len,r_len;

unsigned int mode_flag = -1;

Function : Initvoice
Usage : int initvoice()



! Description ! initial voice card for play and record
i Return None H
PEpeppsppupnesseR R L L B R L B R i tniudedaiabede btk *l
int initvoice()
{

if((vo_p = (unsigned char far *)farmalloc(0x10000)) == 0)

return -1;

c_p = vVo_D;

inp(IRQ_DISABLE);

outp(PLAY_DATA,0x55);

outp{SOUND_OFF,0);

old_vect= getvect(IRQ);

disable();

setvect(IRQ,vo_int);

enable();

inp(IRQ_ENABLE);

inp(RESET_IRQ);

outp(OCW1, (inp(OCW1) & IMR));

return 0;
}
e e = e Lk
!  Function Play_data H
! Usage int play_data(char *fneme,long start, 4
H long stop) ¥
! Description play file specified by fname from start Y
; to stop '
' if start = -1 then start from begin of H
H file to end of file '
! Return -1 : Open file error :
; 0 : Play complete H
B e e e e e e o o 0 S S 8 4 B e B B = e S S S S S ST x/

int play_data(char *fname,long start,long stop)

¢

unsigned int c_s;
unsigned char far *b_p;

unsigned long t_len,t_a;

int handle;

unsignéd long temp;

if ((handle =
return -1;

_open(fname,O_BINARY:O_RDWR)) == =1)

if (start == -1) {

t_len = p_len

start = 0;
3

else

filelength(handle);

t_len = p_len = stop - start;

PP_SEGC (b_p)
¥P_OFF(vo_p)

FP_SEG(vo_p);
FP_OFF(b_p) = c_s = 0;



lseek(handle,start,SEEK_SET);
if (t_len > 0x8000) {
read(handle,b_p,0x8000);
t_len -= 0x8000;
b_p += 0x8000;
}

t_a = (t_len > (unsigned long) 0x8000) ? 0x8000 :

read(handle,b_p,t_a);
t_len -= t_a;

outp(PLAY DATA,0x55);
outp(SOUND_ON,0);
mode_flag = 0;
rate_£flag = 0;
while(p_len && !stop_play()) {
if(t_len && (c_s != (FP_OFF(vo_p) & 0x8000)))
t_a = (t_len » 0x8000) ? 0x8000 : t_len;
FP_OPF(b_p) = c_s;
read(handle,b_p,t_a);
t_len -= t_a;
c_s "= 0x8000;
3
}
rate_flag = -1;
outp(PLAY_DATA,0x55);
close(handle);
return 0;

Punction J Record_data
Usage : int record_data(char *fname)

t_len;

Description : record voice input to file specified by

fname

Return R 0 : record complete
-1 ! create file error
-2 : disk full

int record_data(char *fname)

{

unsigned long len;
unsigned char far*b_p;
unsigned int bytes;
int handle;

if((handle = _creat(fname,FA_ARCH)) == -1)
return =-1;

FP_SEG(b_p) = FP_SEG(vo_p);

len = OL;

FP_OFF(b_p) = FP_OFF(vo_p) = r_len = 0;
outp (PLAY_DATA,OxFF);
outp(SOUND_ON,0);

outp (RECORD_MODE,OQ);



mode_£flag = -1;
rate_flag 0;

while ( !stop_record()) {
if(r_len > 0x8000) {
FP_OFF(b_p) = (FP_OFF(vd_p) & 0x8000) ~0x8000;
bytes = write(handle,b_p,0x8000);
if (bytes < 0x8000)
return ~-2;

r_len -= 0x8000;
len += 0x8000;

}
rate_flag = -1;
outp(PLAY_DATA,0x55);
outp(SOUND_OFF,0);
if(r_len > 0x8000) {
FP_OFP(b_p) = (FP_OFF(vo_p) & 0x8000) ~0x8000;
bytes = write(handle,b_p,0x3000);
if(bytes < 0x8000)
return -2;

r_len -= 0x8000;
}
FP_OFF(b_p) = FP_OFF(vo_p) & 0x8000 ;
bytes = write(handle,b_p,r_len);
if(bytes < r_len)

return -2;

outp(PLAY_DATA,0x55);
_close(handle);

return 1;
}
3

/! -------------------------------------------------------------- *
H Function : vo_int();

H Usage . static void interrupt far vo_int(void); '
' Description : Interrupt service routine for playing and '
: recording voice :
H Return . None H
B o o 00 o o o = e S8 S8 e G W P > T o S - - = = - YR = - o e o o - #/

static void interrupt far vo_int(void)
{
outp(OCW2 ,E0QI);
outp(SOUND_ON,0);
if (! rate_flag) {
if (! mode_flag) {
if(p_len) {
p_len--;
outp(PLAY_DATA,*vo_D++);
inp(RESET_IRQ);
}



else {
FP_OFF(vo_p) = 0;
outp(PLAY_DATA,0x55);
inp(RESET_IRQ);
rate_flag = -1;
}
}
else {
outp(SOUND_OFF,0x00);
*vo_p ++ = inp(RECORD_DATA);
r_len++;
}
}

else
inp(RESET_IRQ);

.

}

/*- o 0 48 et o e 0 0 0 0w w0 - -
H Function ¢ end_voice();. H
.. Usage ¢ void end_voice();

H Description : set vector to old_vect and free buffer 4
. Return ! None H
Foem - -- =/

void end_voice()

{

disable();

setvect(IRQ,o0ld_vect);

enable();

farfree(c_p);
}
/* .............................................................. ®
' Function : stop_play();
' Usage ¢ int stop_play(); '
H Description : determine whether dtmf is hit 3
H Return . 1 for dtmf hit ¥
H 0 otherwise '
*----———____--__-__-___---—-_-_---------—----------------_-—---*/
static int stop_play()
{

if(dtmf_hit())

return 1;

return 0;
}
S e e e e e e e et e a e — e e —————— Ed

Function ¢ stop_record();

Usage : int stop_record();

Return ¢ 1 for stop_recording

L} q
1 L}
1 ]
1 L
H Description : Determine whether keyboard or dtmf is hit '
: :
H 0 otherwise '



static int stop_record()
{
if(dtmf_hit())
return 1;
if(kbhit()) {
getch();
return 1;
}

return 0;



$include<stdio.h>
tinclude<menm.h>
$include<stdlib.h>
$include<io.h>
t$include"..\header\kram.h"

static KramParamPtr ParamPtr;
char *TempKeyValue;

static int find_in_slot(void *KeyValue,int *DataOffset,int RecordLength);

/= ~-- e *

H Function : HashCode(char *Key);
H Usage : long HashCode(char *Key);
' Return : 32 bit hashcode
)

Degcription @ Find hashcode of key inputed

—————— x/

static long HashCode(char *Key)
{

int 1i;

long result;

long templ;

long temp2;

unsigned char bytetemp;

result = 0;

for(i=0;i<ParamPtr->para_field.KeyLength;i++) {
templ = result << 7;
temp2 = result >> 25;
result = templ | temp2;
bytetemp = Key(i];
result = result ° bytetemp;

}

return result;

! Use this procedure to position the file pointer to a H
! particular data block. In order to do this, we must skip H
! the parameter block and the index block. Also note that the |
! first data block is #1. H

static void SeekBlock(FILE *KramFile,int BlockNum)

{
long BlockPosition;

rewind(KramFile);
BlockPosition = PARAMSIZE + INDEXSIZE + (DATASIZE * (BlockNum-1});
fseek(KramPile,BlockPosition,SEEK_SET);



/a: __________________________________ - 2 20 e e e e e e *
Use this procedure to initialize a new KRAM file. It sets H
up the key length and the data length according to the input |
argements. The high data block number is set to 1 and data H
block #1 is initialized to zerces (an empty block). The '
index block is set to all 1’s, so that all accesses will H
go to the empty data block. H

int KramInit(char *FileName, int KeyLength, int Datalength)
{

FILE *KramFile;

KramIndexType Index;

KramDataType Data;

KramParamType Params;

int i;

KramPile = fopen(FileName,"wb");
setbuf (KramFile,NULL);
menset (Params.Dumny,0,sizeof (Params.Dummy));

Params.para_field.KeyLength = KeyLength;
Params.para_field.Datalength = Datalength;

/* the highest data block number in use is #1 =/
Params.para_field.HighBlock = 1,
fwrite(&Params,sizeof (Params),l,KramFile);

/* Initialize the index block to all 1’s, as only data block #1 exists */
for(i=0;i<INDEXCOUNT;i++)
Index{i] = 1;

fwrite(Index,sizeof(Index),l,KramFile);
/* Initialize the first data block to all zeroes */
for (i=0;i<DATASIZE;i++)

Data(i] = 0;

fwrite(Data,sizeof(Data),l,KkramFile);
fclose(KramFile);

return (1);

3
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H Function KramOpen( ); !
H Usage : FILE *KramOpen(char *KramFilename) H
' Description @ Open Kram file of name KramFilename H
H Return : Pointer to Kram file on success H
. '
' '

Null otherwise



FILE *KramOpen(char *KramFileName)
{

int RecsRead;

PILE *KramFile;

/* initial parameter block */

ParamPtr = (KramParamPtr ) malloc(sizeof(KramParamType));
setmem(ParamPtr,sizeof (KramParamType),0);

KramFPile = fopen(KramFileName,'r+b");

RecsRead = fread(ParamPtr,sizeof(KramParamType),l,KramFile);

if (RecsRead != 1) { /* Not a Kram file */
free(ParamPtr);
return 0;

}

ParamPtr->para_field.IndexPtr = (KramIndexPtr ) malloc(sizeof(KramIndexType));

if (ParamPtr->para_field.IndexPtr == NULL) {
free(ParamPtr);
return 0; /* Not enough memory */

ParamPtr->para_field.DataPtr = (KramDataPtr ) malloc(sizeof(KramDataType));

if (ParamPtr->para_field.DataPtr == NULL) {
free(ParamPtr); /* Not enough memory =/
free(ParamPtr->para_ field.DataPtr);
return 0;

ParamPtr->para_field.CurrentBlock = 0;
RecsRead = fread(ParamPtr->para_field.IndexPtr,sizeof(KramIndexType),l,KramFile);

if ( RecsRead != 1 ) {
free(ParamPtr);
free(ParamPtr->para_field.IndexPtr);
free(ParamPtr->para_field.DataPtr);
return 0;

/* Initialize TempKeyValue */
TempKeyValue = (char *) malloc(ParamPtr-’>para_field.Keylength);
if (TempKeyValue == NULL ) { /* not enough memory */
free(TempKeyValue);
return 0;
}

return( KramFile );
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Use this procedure to close the file after use. It also
deallocates the dynamics storage used for the parameter,
index, and data blocks.

IMPORTANT NOTE: If you have modified the file, by adding
records, for example, you MUST close the file to ensure
that all the records have been written to the file.

void KramClose(FILE *KramFilae)
{

if (ParamPtr->para_field.BlockModified) (
SeekBlock(KramFile,ParamPtr->para_field.CurrentBlock);
fwrite(*ParamPtr->para_field.DataPtr,DATASIZE,1l,KramFile)

free(ParamPtr->para_field.DataPtr);
free(ParamPtr->para_field.IndexPtr);
free(ParamPtr);

free(TempKeyValue);
fclose(KramFile);

/* D e e e L T LY 20 0 o 0 4 a0 0 o s 20 an o

Use this procedure to add records to a KRAM file that
has been opened by KramOpen. You must supply the file
pointer that was returned by KramOpen in "KramFile",
the key in "XeyValue", and the data in "DataValue". The
algorithm is known as "externsible hashing".

int KramAdd(FILE *KramFile,void *KeyValue,void *DataValue)
{

KramDataPtr LowDataPtr;
KramDataPtr HighbDataPtr;

long HashvVval;

int BlockNumber;
int TempBlockNumber;
int Recordlength;
int i,j,k;

int SlotFound;
int FoundFirst;
int Foundlast;
int FirstBlock;
int LastBlock;
int MidBlock;

int 0ldOffset;
int LowOffset;
int HighOffset;
int Duplicate;
int KeepLooking;'

-k



RecordLength = ParamPtr->para_field.KeyLength + ParamPtr->para_field.DataLength;

do {
Hashval = HashCode(KeyValue) & (INDEXCOUNT - 1);

BlockNumber = *(*ParamPtr->para_field.IndexPtr+HashVal+l);

if ( ParamPtr->para_field.CurrentBlock != BlockNumber ) {

if ((ParamPtr->para_field.BlockModified)

&& (ParamPtr->para_field.CurrentBlock != 0)) {
ParamPtr->para_field.BlockModified = FALSE;
SeekBlock(KramFile,ParamPtr->para_field.CurrentBlock);
fwrite(ParamPtr->para_field.DataPtr,DATASIZE,l,KramFile);

}

SeekBlock(KramFile,BlockNumber);

fread(ParamPtr->para_field.DataPtr,DATASIZE,l,KramFile);

ParamPtr->para_field.CurrentBlock = BlockNumber;

Duplicate = FALSE;
KeepLooking = TRUE;
SlotFound = FALSE;
i=1;
0ldoffset

0;
/¥ initialize length of temporary string used for comparison */

wvhile (KeepLooking && (i <= (DATASIZE/RecordLength))) {(
if ( *(*ParamPtr->para_field.DataPtr+0l1doffset) == 0 ) {
KeepLooking = FALSE;
SlotFound = TRUE;

}
else (
memmove (TempKeyValue,*ParamPtr->para_field.DataPtr+0l1dOffset,
ParamPtr->para_field.KeyLength);
if (!strcmp(TempKeyValue,KeyValue)) {
Duplicate = TRUE;
KeepLooking = FALSE;
}
else {
Oldoffset += RecordLength;
i += 1;
3
}

if ( SlotFound ) (
memmove(*ParamPtr->para_field.DataPtr+0ldoffset,Keyvalue,
ParamPtr->para_field.KeyLength);

memmove(*ParamPtr->para_field.DataPtr+01d0ffset+ParamPtr->
para_field.KeylLength,DataValue,ParamPtr->para_field.Datalength);
ParamPtr->para_field.BlockModified = TRUE;

}
else if ( Duplicate == FALSE ) {



/::
/*

/*

/*

/*

/=
/*
/*
/*

/*

First we must determine how many index entries are affected */
by the split */

find_id_block(&FirstBlock,&LastBlock,BlockNumber);

if (FirstBlock >= LastBlock) {
ve are out of room */
return(-2); /* Kram File is full */
}
Now we have to allocate another block for the split. */
ParamPtr->para_field.HighBlock += 1;
MidBlock = (FirstBlock + LastBlock) / 2;

we will assign the items that have the higher hash code */
to the new block */
for (i=MidBlock + 1l;i<=LastBlock;i++)
*(*ParamPtr-)para_field.Indethrfi) = ParamPtr->para_field.HighBlock;

Now we have to go through all the items in the block to be split */
and assign them to the old block or the new one according to their */
new hash codes, 1 bit longer than the previous.dnés. An extra */
temporary block makes this easier. */ '
LowDataPtr = (KramDataPtr ) malloc (siZeof (KramDataTlype));
HighDataPtr = (KramDataPtr ) malloc (sizeof(KramDataType));

memset(LowDataPtr,O,sizeof(KramDataType));
memset(ﬂighDataPtr,O,sizeof(KramDataType));

oldoffset = 0;
LowOffset 0;
HighOffset = 0;
for ( i = 0;i< DATASIZE / RecordLength;i++) {
memmove(TempKeyValue,*ParamPtr-)para_field.DataPtr+oldOffset,
ParamPtr->para_field.KeyLength);

Hashval = HashCode(TempKeyValue) & (INDEXCOUNT - 1);
TempBlockNumber = *(*ParamPtr->para_field.Indethr+HashVal+1);
if (TempBlockNumber == BlockNumber) {
send to the lower one */
memmove((*LowDataPtr)+LowOffset,*ParamPtr-)para_field.
pataPtr+0ldoffset,RecordLength};

LowOffset += RecordLength;

}
else {
memmove((*HighDataPtr)+High0ffset,*ParamPtr—>para_field.DataPtt&
0ldoffset,RecordLength);
HighOffset += RecordLength;
}

oldoffset += RecordLength;
}
SeekBlock(KramFile,BlockNumber);
fwrite(*LowDataPtr,DATASIZE,1,KramFile);



SeekBlock(KramFile,ParamPtr->para_field.HighBlock);
fwrite(*ﬂighDaCaPtr,DATASIZE,l,KramFile);

free(LowDataPtr);
free(HighDataPtr);

/* Make sure the same block isn’t used the next time we have to */
/* expand the file. Also note that the data block is out of date. */
ParamPtr->para_field.CurrentBlock = 0;
rewind(KramFile);
fwrite(ParamPtr,sizeof(KramParamType),1,Kramrile);
fwrite(*ParamPtr->para_field.IndexPtr,
sizeof (KramIndexType),l,KramFile);

}
} while (!( SlotFound ;i Duplicate ));

if (puplicate)
return FALSE;
else
return TRUE;

}

I* ) R =
H Function : KramRead(); H
' Usage : void *KramRead(FILE *KramFile,void *KeyValue, |
H void *DatavValue); H
' Description : retrieve record specified by KeyvValue Y
H Return : Pointer to data record ;
H Null otherwise H
2 e e e o o e e e o 2 e o e 0 It 0 S 0 D o T A R W e e e ::/

void *KramRead(FILE *KramFile,void *KeyValue,void *DataValue)

{
int DataOffset;

if ( find_slot(KramFile,KeyValue,&DataOffset) == TRUE y {
memmove(DataValue,*ParamPtr-)para_field.DataPtr+Data0ffset+
ParamPtr->para_field.KeyLength,ParamPtr-)para_field.DataLength);
return{DataValue);

}
else
return NULL;

}
ety *
! Use this procedure to get the key and data lengths from .
! a KRAM file that has been opened by KramOpen. You must :
! supply the file pointer that was returned by KramOpen H
' in "KramFile'. H
T o o o e . S A S 8 " Tt T T 4 o = R T T T o e . o */

void KramInfo(int *KeyLength,int *Datalength)

{
sKeylLength = ParamPtr->para_field.KeyLength;
*DataLength = ParamPtr->para_field.DataLength;



Function : KramUpdate();
Usage : int KramUpdate(FILE *KramFile,void *KeyValue,
void *DataValue);

Description : write new data to same data

Return : TRUE if can be modified
PALSE otherwise
K e om0 e e o o om0 0 e 0 o e e m e e x/
int KramUpdate(FILE *KramFile,void *KeyValue,void *DataValue)
{
int DataOffset;
if ( find_slot(KramFile,KeyValue,&DataOffset) == TRUE ) {
memmove ( *ParamPtr-)para_field.DataPtr+DataOffset+ParamPtr->para_field.KeyLength,
DataValiue,ParamPtr->para_field.Datalength);
ParamPtr->para_field.BlockModified = TRUE;
return 1;
}
else
return 0;
1
int KramDelete(FILE *KramFile,void *KeyValue)
{
int DataOffset; /* offset of deleted data */
int LastOffset; /* offset of last data record */

int RecordlLength;

int FoundFirst,FoundlLast;
int PirstBlock,LastBlock;
int j;

int TempBlockNumber;

int del_begin,del_end;
int handle;

long filesize;

RecordLength = ParamPtr->para_field.KeyLength + ParamPtr->para_field.Datalength;

R T find data slot ----wwcewaa- */
if (find_slot(KramFile,KeyValue,&DataOffset) == TRUE) {
[Fem e find last data slot --=------ =/

if (find_in_slot('aaaa",&LastOffset,Recordlength) == 0) {
/*-- set LastOffset to last data record by finding incorrect key --*/
LastOffset -z Recordlength;
if ((LastOffset == DataOffset) && (LastOffset == 0) &&
(ParamPtr->para_field.HighBlock != 1)) {
/* only one data record in the block */

/* f£ind current block */
find_id_block(&del_begin,&del_end,ParamPtr->para_field.CurrentBlock);

if (ParamPtr->para_field.HighBlock != ParamPtr->para_field.CurrentBlock) {
/* find HighBlock index */
find_id_block(&FirstBlock,&LastBlock,ParamPtr->para_field.HighBlock);




/* set to current block */
for( j=PirstBlock; j¢=LastBlock; j++)
x(*ParamPtr->para_field.IndexPtr+j) =
ParamPtr->para_field.CurrentBlock;

/* move data block from highblock to current block */
SeekBlock(KramFile,ParamPtr->para_field.HighBlock);
fread(ParamPtr->para_field.DataPtr,DAIASIZ!,1,Kramrile);
SeekBlock(KramFile,ParamPtr->para_field.CurrentBlock);
fwrite(ParamPtr-)para_field.DataPtr,DATASIZZ,l,KramFile);

/* set current block to upper block or lower block x/
if (del_begin == 0) /* first block */
TempBlockNumber = *(*paramPtr-~>para_field.IndexPtr+del_end+1);

else
TempBlockNumber = *(*Param?tr-)para_field.Indethrfdel_begin-l);

for(j=del_begin; j¢<=del_end; j++)
=(*ParamPtr->para_field.IndexPtr+j) = TempBlockNumber;

ParamPtr~>para_field.HighBlock-~;

ParamPtr->pars_field.CurrentBlock = 0;

ParamPtr->para_field.BlockModified = FALSE;

handle = fileno(KramFile);

filesize = filelength(handle);

filesize -= DATASIZE;

chsize(handle,filesize);

rewind(KramFile);

fwrite(ParamPtr,sizeof (KramParamType),l,KramFile);

fwrite(*ParamPtr->para_field.IndexPtr,
sizeof (KramIndexType),l,KramFile);

return 1;

if (LastOffset != DataOffset) {
memmove(*ParamPtr->para_field.DataPtr+DataOffset,
*ParamPtr->para_field.DataPtr+LastOffset,
RecordLength);

}
memset(*ParamPtr-)para_field.DataPtr+LastOffset,0,RecordLength);

ParamPtr->para_field.BlockModified = TRUE;

return 1;

}
else
return 0;
}
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{  Function : find_slot() H
i Usage . int find_slot(FILE *KramFile,void *KeyValue, ;



int *DataOffset);
Description : find slot of data of key "KeyValue"
Return : 0 for data slot not found

if data found 1 is returned

and DataOffset is set to offset of data
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int find_slot(FILE *KramFile,void *KeyValue,int *DataOffset)
{

long HashvVal;

int BlockNumber;

int Recordlength;
int i,j,k;

int KeeplLooking;

int SlotFound;

RecordLength = ParamPtr->para_field.KeyLength + ParamPtr->para_field.DataLength;
HashVal = HashCode(KeyValue) & (INDEXCOUNT - 1);
BlockNumber = *(*ParamPtr->para_field.IndexPtr+Hashval+l);

if ( ParamPtr->para_field.CurrentBlock != BlockNumber ) {

if ((ParamPtr->para_field.BlockModified)

&& (ParamPtr->para_field.CurrentBlock != 0)) {
ParamPtr->para_field.BlockModified = FALSE;
SeekBlock(KramFile,ParamPtr->para_field.CurrentBlock);
fwrite(ParamPtr->para_field.DataPtr,DATASIZE,l,KramFile);

}

SeékBlock(KramFile,BlockNumber);

fread(ParamPtr->para_field.DataPtr,DATASIZE,l,KramFile);

ParamPtr->para_field.CurrentBlock = BlockNumber;

3
if(find_in_slot(Keyvalue,DataOffset,RecordLength) == 1)
return 1;
else
return 0;
}
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H Function ¢ f£ind_id_block(); H
| Usage ¢ int find_id_block(int *FirstBlock, H
H int *LastBlock, int BlockNumber); H
' Description : find block of index of BlockNumber H
H Return‘ : None H
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void find_id_block(int *FirstBlock,int *LastBlock,int BlockNumber)
{

int FoundFirst,FoundLast;

int j;

FoundFirst = FALSE;
FoundlLast = FALSE;
*LastBlock = INDEXCOUNT -1;
for (j=0; j<INDEXCOUNT; j++) {
if ((*(*ParamPtr->para_field.IndexPtr+j) == BlockNumber) &&



(!FoundFirst)) {
xFirstBlock = Jj;
FoundFirst = TRUE;
}
if ((*(*ParamPtr->para_field.Indethr+j) 1z BlockNumber) &&
FoundFPirst && (!FoundLast)) {
*LastBlock = j-1;
FoundLast = TRUE;

break;
}
¥
}
/* ______________________________________________________________ *
Function : find_in_slot()};
Usagde . int find_in_slot(int *pataOffset);

pescription : find data record in current data block

i
:
:
H Return : 0 for data not found
) 1 for data record found and DataOffset set to
f offset of data
static int find_in_slot(void *KeyValue,int *pataOffset,int RecordLength)
¢ :
int KeepLooking;
int i;
int SlotFound;

KeepLooking = TRUE;
SlotFound = FALSE;
i=1;

*pDataOffset = 0;

while (KeepLooking && (i <= (DATASIZE/RecordLength))) {

if ( *(*ParamPtr-)para_field.DataPtr+(*Dataoffset)) == 0)
KeepLooking = FALSE;
else { :

memmove(TempKeyValue,*ParamPtr->para_field.DataPtr+(*DataOffset),
ParamPtr—)para_field.KeyLength);
if (!strncmp(TempKeyValue,KeyValue,ParamPtr->para_field.KeyLength)) {
slotFound = TRUE;
KeeplLooking = FALSE;

}
else {
xDataOffset += RecordLength;
i += 1
}
}
}
if(SlotFound)
return 1;
else

return 0;



#include *, .\header\return.h"
$include ", .\header\window.h"

int quit()
{

return OK;
1

int cancel()

{
return CANCEL;



tinclude<stdio.h>
ginclude<dir.h>
g2include<string.h>
#2include<time.h>
#include<dos.h>

#include"..\header\lldef.h"
#include"..\header\entry.h"
Sinclude"..\header\window.h"
g¢include"..\header\vc.h"
Sinclude"..\header\telphone.h"
$include”..\header\scr.h"
sinclude”..\header\kram.h"
#include"..\header\mail.h"
#include"..\header\user.h"
#include"..\header\mesad.h"

static char intro(void);

static int endmail();

static int ex_func();

static int did(char mode);

static int getmsg(unsigned char idf1);
static void storemsg(char firstnum);

static int check_id(unsigned char input(]);
static int setupwin();

static int status(int statusin,int order);
static int service(int mode);

static int check_call(char *);

static int new_mes(char *£_name);

static int call_out()};

static int CetCallout();

static void update_time(int mes_time,int p_or_r);

extern struct edit edit_st;
extern char voc_dir(];

FILE *KramFile;

struct LINKLIST msglist;

struct LINKLIST tout_list;

struct tout_struct tout_template;
char wid[USERIDNUM];

int tout_handle;

int mail()

{
char mode;
int temp;
int done;

setupwin();
while(1l) {
if ((temp = detect()) == 0) {
status(PIN,-1);



done = FALSE;
while(!done) {
play_vdata("firstmes.voc"):-
play_vdata("intro.voc");
play_vdata("choice.voc");
if ((mode = getdtmf()) != -1) {
if (mode == ’%’)
done = ex_func();
if (strchr("123456789'" ,mode) != NULL)
done = did(mode);
if (mode == ’Q’)
done = TRUE;
}
else done = TRUE;
}
hook_off();
delay(500);
status(DTR,-i);
}
else if (temp == ESC) {
endmail();
return ‘\r’;
}
else if (temp == -1) {
status(TOUT,-1);
call_out();
hook_off();
status(DTR,-1);

int ex_func()

{
char mode, temp;
int ans;
char filename{l3};

play_vdata('"askid.voc");
ans = check_id(wid);
switch (ans) {
case 1 : status(PIN,1);
if (edit_st.first_flag) { /* if first flag set =/
strcpy(filename,edit_st.id);
strcat(filename,”firs.voc");

play_vdata(filename); /* play first message */
delete(filename); /* and delete out =/
edit_st.first_flag = 0; /* update first flag =/
KramUpdate(KtamFile,edit_st.id,edit_st.name);
}
while ({(mode = intro()) != '0’) &% (mode != -1)) (
switch (mode) (
case 'l’ : storemsg(’'0’);
break;




default :

3

case '2' : getmsg(wid);

break;

case '3’ : play_vdata("telout.voc");
/* ask for tel out or not */

temp =

getdtmf();

if (temp == '07’)
break;

if (strchr("123456789",temp) != NULL)
GetCallOut(temp);

break;

return FALSE;
return TRUE;

static int did(char mode)

{

char ex_call[EX_NUM];

int status;
char temp;

ex_callfo0] =

mode;

if(check_call(ex_call) != 1) {
play_vdata('"no_call.voc");
return TRUE;

}

else {

status = enquiry(ex_call);
switch ( status ) (
case BUSY :

}

flash(500);
play_vdata("busy.voc");
play_vdata('destid0.voc");
break;

case RECEIVER_HOOK_ON :
return TRUE;
case RECEIVER_NOT_HOOK_ON :
flash(500);
play_vdata(''nohockon.voc");

/* check enquiry number =/

/* return and exit */

/* to return to user =/

/* hook off to enquiry =/

play_vdata("destidO.voc");
break;

temp = getdtmf();
switch(temp) (

case
case
case
case
case
case
case
case
case

rl»
}2»
'3
14
nsi
'6’
v K4
’8’
rg?

.

storemsg(temp);

'



break;
default : break;

I

return FALSE;

static char intro()

{
play_vdata("function.voc");
return(getdtmf());

ing getmsg(unsigned char id[])
{

struct ffblk £fblk;

int done;

char vocfile[MAXPATH];

char temp;

struct time t_start,t_stop;

llsetlist(&msglist);
memset(vocfile,0,sizeof(vocfile));

service(LISTEN);
strepy(vocfile,voc_dir);
strcat(vocfile,"\\");
strcat(vocfile,id);
strcat(vocfile,"*,voc");

if ((done = findfirst(vocfile,&£ffblk,0)) == 0)

while(!done && new_mes(£fblk.ff_name)) {
lladd(££fblk.f£f_name);
done = findnext(&ffblk);

}

llhead();

while((&msglist)->clp != NULL) {

gettime(&t_start);

play_vdata((&msglist)->clp->item);

gettime(&t_stop);

play_vdata("delete.voc");

if (getdtmf() == ’1’)
update_time(t_stop.ti_min-t_start.ti_min,PLAY);
delete( (&msglist)->clp->item);

lldelete();

}
else
play_vdata('"nomsg.voc");



service(NONE);

}

/: ----------------------------------------- e e 0 i e e E S
H Function . storemsg(); H
H Usage ¢ void storemsg(char firstnum); '
H Description : store message to user !
' if firstnum = 0 then storemsg of vmb H
! else firstnum is the first number of user id H
H Return ! None H
Temmoee ——————m——— et e m e e e e —————— =/

static void storemsg(char firstnum)
{
int idint;
char filename[13];
int temp;
unsigned char uid[USERIDNUM] ; /* first USERIDNUM chars of file name =/
char forder{4]; /* next 3 chars of filename */
struct time t_start,t_stop; /* time of vmb record */

service(STORE);
memset (uid,0,sizeof(uid));
if (firstnum == ’0’)
play_vdata('"destid.voc");
else
*uid = firstnum;
if(check_id(uid) == 1) {
edit_st.filenum = ++edit_st.filenum % 8;
temp = KramUpdate(KramFile,edit_st.id,edit_st.name);

strepy(filename,uid);
itoa(edit_st.filenum,forder,2);
s if((temp = strlen(forder)) != 3) {
memmove (forder+3~-temp, forder,temp+1);
memset (forder,’0’,3-temp);
}
strcat(filename,forder);
strcat(filename,”0.voc"); /* have not been heard x/
play_vdata('startmsg.voc");
gettime(&t_start);
record_vdata(filename);
gettime(&t_stop);
update_time(t_stop.ti_min-t_start.ti_min,RECORD);
3

service(NONE);
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Function ¢ check_id() H
Usage : int check_id(unsigned char =*input,char mode); |
Description : get user id and get user record H
Return ¢ 1 and user record in edit_st )
0 for get_id error H

'

)

La oo e g —e e

-1 for not user id



int check_id(unsigned char input(])
{

int counter;

int pscounter;

counter = 0;

if (*input != 0) { /* first number for other service except vmb */
‘if (get_id(input+1,USERIDNUM-1) != =-1) {
memset(&edit_st,0,sizeof(edit_st));
strcpy(edit_st.id, input);
if (KramRead(KramFile,edit_st.id,edit_st.name) !z NULL)
return 1;
else {
counter++;
play_vdata("idagain.voc");

3

else return 0;

/* check_id for vmb */
do {
if (get_id(input,USERIDNUM) != -1) {
memget(&edit_st,0,sizeof(edit_st));
strcpy(edit_st.id,input);
if (KramRead(KramFile,edit_st.id,edit_st.name) != NULL)
return 1;
else
counter++;

if ( counter < 3)
play_vdata('idagain.voc");

}
else
return 0;
} while (counter < 3);

return -1;

int setupwin()

{

establish_window(10,7,69,13,WHITE,BLUE,1);
window_title('" System Status ",0xl1f);

establish_window(10,16,69,22 ,WHITE,BLUE,1);
window_title('" SERVICE ",0xlf);

write_string(14,9, "Status t",0x1f);
write_string(l14,;10,"User name : '",0x1f);
write_string(14,11,"User Id ¢ ",0x1g);

write_string(26,18,"Listening Stored Message" ,0x1f);



write_string(26,20," Storing Message ",0x1f);
status(DTR,-1);
return 1;

int status(int statusin,int order)

{

switch (statusin) {

case DIR
write_string(28,9,"Detect Ringing",0x1f);
break;

case PIN
write_string(28,9,"Phone In ",0x1£);
break;

case TOUT :
write_string(28,9,"Call out ",0x1£);
break;

if(order (= -1) {
write_string(28,10,edit_st.name,0x1f);
write_string(28,11,edit_st.id,0x1f);

}

else {
write_string(28,10," ",0x1f);.
write_string(28,11," ",0x1£);

int: service(int mode)

{
switch(mode) {
case NONE :
write_string(26,18,"Listening Stored Message",0x1f);
write_string(26,20," Storing Message ",0x1f);
break;
case LISTEN :
write_string(26,18,"Listening Stored Message",0x71);
break;
case STORE
write_string(26,20," Storing Messagde ",0x71);
break;
3
}

static int endmail()
{
delete_window();
delete_window();



' Function 1 check_call(); H
H Usage ¢ int check_c¢all(char *call); H
! Description : Check whether there is enquiry number H
! Return : 1 for enquiry number correct H
! 0 otherwise i
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static int check_call(char *call)

{

/* In this case enquiry number is composed of two digit.

/* To be consistent with function description, check input call
/* with enquiry call of your PABX

/* return 1 for enquiry number correct, 0 otherwise

call++; /* skip first number */
xcall++ = getdtmf();

*call = ’"\0’;

return 1;

static int new_mes(char *fname)
{
if (*(fname+7) == ’0’)
return 1;
else
return 0;

static int call_out()

{

int status;

llsetlist{&tout_list);
if(11_length() != 0) {
llhead();
v llretrieve((char *) &tout_template);
status = tel_out(tout_template.tel_no);
switch ( status ) {
case RECEIVER_HOOK_ON
play_vdata('"intro.voc");
play_vdata(tout_template.filename};
delete(tout_template.filename);
lldelete();
break;
case BUSY : /* append to tail */
case RECEIVER_NOT_HOOK_ON : /* append to tail =*/
lldelete();
lladdtail((char *) &tout_template);
break;

static int GetCallOut(char firstnum)

{

*/

*/
*/



unsigned char uid[USERIDNUM] ; /* first USERIDNUM chars of file name */
char filename[13];
char ext[] = '"tout.voc";

int tel_len;
*uid = firstnum;
llsetlist(&tout_list);

if (get_id(uid+1,USERIDNUM-1) (= -1) {
memset(kedit_st,0,sizeof(edit_st));
strcpy(edit_st.id,uid);
if (KramRead(KramFile,edit_st.id,edit_st.name) != NULL) {
strcpy(filename,uid); /* get call out file name */

strcat(filename,ext);

strepy(tout_template.filename,filename); /* save in list %/
tel_len = strchr(edit_st.tel_no,’ ’) - edit_st.tel_no; ’
strncpy(tout_template.tel_no,edit_st.tel_no,tel_len);
*(tout_template.tel_no+tel_len+l) = ’\0°’;
strcpy(tout_template.uid,edit_st.id);

lladdtail((char *) &tout_template);

play_vdata('"startmsg.voc");
record_vdata(filename);

}

else
play_vdata("fasleid.voc");

static void update_time(int mes_time,int p_or_r)

{

int t_left; -

t_left = atoi(edit_st.time_left);

if (p_or_r == PLAY)

t_left += mes_time;
else

t_left -= mes_time;
itoatedit_st.time_left,t_left,10);

KramUpdate(KramFile,edit_st.id,edit_st.name);

/* get message, more time left */

/* store message, less time left */



¢include<string.h>
$include<stdlib.h>
#include<dir.h>
#include<dos.h>
#¢include<fcntl.h>
$¢include<io.h>
#include<stdio.h>
#include<sys\stat.h>

¢$¢include”..\header\mesad.h"
#include"..\header\window.h"
$include"”..\header\entry.h"
f#include"..\header\scr.h"
¢include"..\header\lldef.h"
¢include”..\header\return.h"
¢$include”..\header\vc.h"
g#include"..\header\user.h"

$define CHDIRFG WHITR
#define CHDIRBG 5.

extern struct edit edit_st;
extern FILE *KramFile;

struct LINKLIST dellist;
char voc_dir[MAXPATH] = "C:\\VOC\\SYSvocC";
int to_all_flag;

static int del_message();

static int first_mes();

static int ch_dir();

static int del();

static int chd();

static int dtrue(unsigned int,char *);
static int daynum(int,int,int);

static int record();

static int play();

static int check_heard(char *);

static char cur_dir([80];
static char uid{USERIDNUM];

stitic char mask{] = " "

FIELD mes_menu(] = {

{4,3,5,’D*,” Delete Message File " ,NULL,"User admin Delete Message File"},
{4,5,5,'s’," Set First Message " ,NULL,"Set First Message for User Greeting"},
{4,7,5,’Q"," Quit * NULL,"Return to Main Menu"},

{03

};

struct df_template {



char del_file(10];
char day_num(5];

1 4f;

RADIO heardornot{] = {
{8,8,1,"Have not been heard"},
{(8,9,0,"Have been heard"},
{8,10,0,"A11 messages"},

NULL

}

FIELD del_field([] = {
{1,4,19,1,df.del_file,mask+5,"Deleted File’'s Name"},
{1,6,19,1,df.day_num,mask+10,"Days of messages that have not been heard"},
{2,7,8,1,(char *) heardornot,'Message Type","Type of message to be deleted"},

{4,4,43,’D", " Delete . ",NULL,"Delete File"}, .
{4,6,43,'C’," Change Dir " ,NULL,"Change Directory of Message File"},
{4,8,43,’'0’," Ok ",NULL, "Return to Message File Menu"},

NULL

o
ave

RADIO to_whom{] = {
{8,3,1,"To all user"},
{8,4,0,"to specific user"},
NULL

b

FPIELD f_m_field{] = (
{2,2,7,1,(char *) to_whom,"Set Message to","Set First Message to user"},
{4,2,37,’R’," Record Message ",NULL,"Record First Message'},
{4,4,37,°'p°," Play Message ",NULL,"Play'Pirst Message"},
{4,6,37,°'0°," Ok ",NULL, "Return to Previous Menu"},
NULL

FIELD s_m_field(] = {
{1,2,20,1,uid,mask+sizeof (mask)-USERIDNUM,"User id to whom first message is set"},
{4,3,7,’0%," ok ",NULL,"Save Message to User"},
{4,3,25,'c’," Cancel ",NULL,"Return to Menu"},
NULL
}

int message()

{
mes_menu{0] .mask.func = del_éessage;
mes_menu[l].mask.func = first_mes;
mes_menu{2}.mask.func = quit;

del_field([3].mask.func = del;
del_field{4].mask.func = ch_dir;

del_field([5].mask.func = quit;

£ m_field{1l].mask.func = record;



f_m_field{2].mask.func = play;
f_m_field{3].mask.func = quit;

s_m_field(1].mask.func = quit;
s_m_field(2].mask.func = cancel;

establish_window(10,7,70,16,ENTRYFG,ENTRYBG,1);
win_dstr(33,4,"Delete Message File" ,LIGHTCYAN!(ENTRYBG¢<4));
win_dstr(33,6,"Record Message to User" ,LIGHTCYAN!(ENTRYBG<<4));
win_dstr(33,8,"Return to Main Menu" ,LIGHTCYAN!(ENTRYBG¢<4));

data_entry(mes_menu,l,1);
delete_window();

static int del_message()

{

establish_window(7,8,70,22,ENTRYFG,ENTRYBG,1);
win_dstr(8,4,"File " ,ENTRYFG)(ENTRYBG<<4));
win_dstr(8,6,"Date No." ,ENTRYFG) (ENTRYBG<(<4));
data_entry(del_field,1,1); ~ ‘
delete_window();

static int first_mes()

{

char fname{[MAXPATH];
char userfname{MAXPATH];

establish_window(7,8,68,18,WHITE,ENTRYBG,1);

win_dstr(8,9,"Status : ",WHITE!(ENTRYBG<<4));

data_entry(f_m_field,1,1);

if(f_m_field[0].fvalue.value->value == 1)
to_all_flag = 1;

else {
establish_window(7,18,68,23,WHITE,MAGENTA,1);
win_dstr(7,2,"User Id :",BLACK)(CYAN<<4));
while(data_entry(s_m_fie}d,1,1)) {

strepy(edit_st.id,uid);

if (KramRead(KramFile,edit_st.id,edit_st.name) == NULL)
error_message(" User Not Found ");
else {

edit_st.first_flag = 1;
KramUpdate(KramFile,edit_st.id,edit_st.name);
strcpy(userfname,voc_dir); strcat(userfname,"\\");
strcat(userfname,uid);
strecat(userfname,"firs.voc");
strcpy(fname,voc_dir); strcat(fname,”\\");
strcat{fname, " "MESSAGEF.TMP");
newcopy(fname,userfname);
}
}

delete_windo@();
unlink(fname);



}

delete_window();

static char dir(301;
static char dirmask(] = " H

static int ch_dir()

{
int temp;
FIELD dir_template{] = {
{1,3,16,1,dir,dirmask, "New Directory Name"},
{4,4,5,’¢’," Chdir ",6NULL,"Change Directory"},
{4,4,20,°0°," Ok " NULL,"Return to Upper Menu"},
{4,4,35,’C’," Cancel ",NULL,"Return to Upper Menu without Chdir"},
NULL
H
dir_template[1l] .mask.func = chd;
dir_template{2].mask.func = quit;
dir_template[3].mask.func = cancel;
strepy(cur_dir,"C:\\");
getcurdir(0,cur_dir+strlen(C:\\"));
setmem(dir,30,0);
establish_window(12,10,60,16,CHDIRFG,CHDIREG,1);
win_dstr(5,3,"New Dir" ,WHITE] (CHDIRBG<<4));
window_title(" Change Directory ",CHDIRFG:(CHDIRBG<<4)5;
temp = data_entry(dir_template,l,1);
if (temp == CANCEL)
chdir(cur_dir);
delete_window();
}
static int del()
{
int temp;
int done;

struct ffblk ffblk;

llsetlist(&dellist);

done = findfirst(df.del_file,&ffblk,0);

while(!done) {
if (dtrue(ffblk.ff fdate,df.day_num) && check_heard(£fblk.ff_name))
1ladd(££blk.ff_name);
done = findnext(&ffblk);
3
llhead();
if (ll_length() != 0)
select_list(5,10,&dellist,1]l_length());



else
error_message(" There is no message of specified day ");

while((&dellist)~>clp != NULL) {
unlink((&dellist)->clp->item);
lldelete();
}
init_template();
return ’\t’;

static int chd()
{
int temp;
char *tp;
char tdir[MAXDIR];

strepy(tdir,dir);
i£((tp = memchr(tdir,’ ’,sizeof(tdir))) != NULL)
memset(tp,0,8izeof(tp));

if (chdir(dir) != 0) {
error_message(sysferrlist[errno]);
return ’\r’;

}

else
return '\t’; /* for going to next field =/

3}

static int dtrue(unsigned int dayin,char *daywant)
{

int i_daywant;

int i_dayin;

int mon,day,year;

struct date d;

day = dayin & 0x001f; /* bit 0-4 : Day =*/
mon = (dayin & O0x0le0)>>5; /* bit 5-8 : Month %/
year = (dayin & 0xfe00)>>9; /* bit 9-15 : Year x/
i_dayin = daynum(day,mon, year);

getdate(&d); /* get current date *x/
day = d.da_day;

mon = d.da_mon;

year = d.da_year-1880;

i_daywant = daynum(day,mon,year);

return ( i_daywant-i_dayin »>= atoi(daywant));

‘static int daynum(int day,int mon,int year)
{ -

int i_dayin;



.

i_dayin = day;
while(mon) {
switch (mon) {
case 1
case 3
cage 5
case 7
case 8
case 10 :
case 12 : i_dayin += 31;
break;
case ¢
case 6
case 9
case 11 : i_dayin += 30;
break;
cage 2 : if ( year £ 4 )
i_dayin += 29;

else
'i_dayin += 28;
break;
}
mon--}

} .
i_dayin += year=*365;
if (yearX4)

i_dayin += year/4;

return i_dayin;

static int record()

{

char fname{13] = "MESSAGEF.IMP";

if(f_m_field[0].fvalue.value->value == 1)
strcpy(£fname,"firstmes.voc");

win_dstr(17,9," Recording.,. Press any key to stop ' ,BLACK|(WHITE<<4));

record_vdata(fname);
win_dstr(17,9," " ENTRYFG | (ENTRYBG<<4));

static int play()

{

char fname[13] = *"MESSAGEF.TMP";

if(f_m_field(0].fvalue.value->value == 1)
strcpy(fname,"firstmes.voc");

win_dstr(17,9," Playing ... Press any key to stop " ,BLACK! (WHITE<<4));
play_vdata(fnane);
win_dstr(17,9,". ° "  ENTRYFG| (ENTRYBG<<4));



dtatic int check_heard(char *fname)

{
int temp;
temp = rad_to_code(heardornot);
switch (temp) {
case 1 ! if (*(fname+7) == ’0°*)
return 1;
else
return 0;
case 2 : if (*(fname+7) == ’1’)
return 1;
else
return 0;
case 4 : return 1;
}
}
static int newcopy(char *src,char =*des)
{
int shandle; . /* handle of source %/
int dhandle; ' /* handle of destination */
int byte_read; /* bytes read */
int byte_write; /* bytes written =/
long f£_length; /* length of source file %/
unsigned char buff{BUFFLEN]; /* buffer =/
shandle = open(src,0_RDWR);
if (shandle == -1) {
error_message(sys_errlist{errno]);
return -1;
}
f£f_length = filelength(shandle); /* get source file length */
dhandle = _creat(des,FA_ARCH);‘ /* create destination file =/
if (dhandle == -1) {
error_message(sys_errlist[errno]);
return -1;
~ H

while ( f_length ) {
byte_read = _read(shandle,buff,BUFFLEN);
byte_write = write(dhandle,buff,byte_read);
if (byte_write != byte_read) {
error_message('" Disk Full ");
return -2;
}
if (byte_write == -1) {
error_message(" Copy Error-");
return -3;
}
f_length -= byte_read;
} -
close(shandle);
close(dhandle);



return 0;

int play_vdata(char *fname)

{
char fullname{MAXPATH];

strcpy(fullname,voc_dir);
strcat(fullname,"\\");
strcat(fullname,fname);
play_data(fullname,-1,0);

int record_vdata(char *fname)

{
char fullname{MAXPATH];

strcpy(fullname,voc_dir);
strcat(fullname,"\\");
strcat(fullname,fname);
record_data(fullname);

}l

int delete(char *fname)
I
char fullname[MAXPATH];

strcpy(fullname,voc_dir);
strcat(fullname,"\\");
strcat(fullname, fname);
remove(fullname);



/a:___-.. ---------

------- telad.c

#include<stdlib.h>

ginclude"..\header\telad.h"
#include"..\header\window.h"
¢include”..\header\scr.h"
$¢include”..\header\entry.h"
$include"..\header\telphone.h"
$§include”..\header\menu.h"
i#include"..\header\return.h"

int
int
int
int

static
static
static
static

int
int
int

extern
extern
extern

ring _time();
cout_time();
set_cout();
set_up();

ring_no_receiver;
retry_enquiry;
Maxcount;

char r_template[6];

char mg{] = "

"o
»

FIELD tel_menuf] = {

{4,3,5,’R","
{4,5,5,'T’,"
{4,7,5,'Q","
{0}

int tel_ad()
{

tel_menu([0].mask.func =
tel_menufl].mask.func =
tel_menu(2].mask.func =

Ringing Time
Time of Call Out
Quit

quit;

/* times of ring back for no receiver =/
/* time of retry enquiry */
/* count for tel out */

" ,NULL,"Specify Ring Back Tone Time"},
",NULL,"Specify waiting time before call out"},
",NULL,"Return to previous menu'"},

ring_time;
cout_time;

establish_window(6,8,74,17,TEXTFG,TEXTBG,1);

win_dstr(30,4,"Specify Ring Back Tone Time" ,WHITE!(TEXTBG<<4));
win_dstr(30,6,"Specify Waiting Time before Call Out",WHITE! (TEXTBG<<4));
win_dstr(30,8,"Return to Previous menu" ,WHITE! (TEXTBG<<4));
data_entry(tel_menu,l,1);
delete_window();

int ring_time()

{

FIELD r_t{] =

{

{1,2,20,1,r_template,ms,"Ringing time of No Receiver Hook on'},

{4,3,5,'s",
{4,3,30,'0"," ok

NULL

" set up

",NULL, "Return to menu"},
",NULL,"Cancel and return to menu"},



Y

r_t{1l]}.mask.func = set_up;
r_t{2].mask.func = quit;

establish_window(15,14,65,19,WHITE,ENTRYBG,1);
win_dstr(5,2,"Ringing Time" ,WHITE, (ENTRYBG<<4));
data_entry(r_t,1,1);

delete_window(};

)
int cout_time()
t
FIELD c_t{] = {
{1,2,20,1,r_template,ms,"Time before each call out"},
{4,3,5,’s', " Set up ",NULL,"Set up time before each call out"},
{4,3,30,'0"," ok *,NULL, "Return to previous menu"},
NULL
}i
c_t[1l].mask.func = set_cout;
c_t[2].mask.func = quit;
establish_window(15,14,65,19,WHITE,ENTRYBG,1);
win_dstr(5,2,"Call out Time" ,WHITE!(ENTRYBG(<4));
data_entry(c_t,1,1);
delete_window();
1
static int set_up()
{
int temp;
temp = atoi(r_template);
if(temp == 0) {
error_message('" Input Value Error ");
init_template();
return ’‘\t’;
}
else {
ring_no_receiver = temp;
}
}

static int set_cout()

f

double temp;

temp = atof(r_template);

if (temp == 0) {
error_message(" Input Value Error *);
init_templatg(y;
return ’\t’;



else {
Maxcount = (60*60*temp)/0.03;



¢include"..\header\user.h"
#include’”..\header\entry.h"
#include”..\header\window.h"
ginclude”..\header\kram.h"
#include”..\header\return.h"

ginclude<stdlib.h>
#include<string.h?

static char mask{] = " "y /* 25 chars */

struct edit edit_st;

RADIO time{] = {
{7,8,1," 5 Minutes"},
{7,10,0,"10 Minutes"},
{7,11,0,"15 Minutes"},
NULL

‘RADIO service_type([l-= {
{38,9,1,"Voice Mail"},
{38,10,0,"General Information"},
{38,11,0,"Phone Back"},

NULL

PIELD edit_template(] = {
{1,3,17,1,edit_st.name,mask,"User’s Name"},
{1,3,57,1,edit_st.id,mask+20,"User’s Identity"},
{1,5,17,1,edit_st.password,mask+15,"User’s Password"},
{1,5,57,1,edit_st.tel_no,mask+15,"User’s Telephone Number"},
{1,7,29,1,edit_st.time_left,mask+19,"Time left in Mail Box"},
{2,8,7,1,(char *) time,"Time of mailbox”,"Set time of User’s MailBox"},
{3,8,38,1,(char *) service_type,'"User’s Service","Set User’s Service"},

{4,13,7,'A%," Add User " NULL,"Add User'’s Details"},
{4,13,26,'D’," Delete User ",NULL,"Delete User’s Details"},
{4,13,45,'E"," Edit User " ,NULL,"Change User’'s Details"},
{4,15,18,’U’," Update ",NULL,"Cancel User Administration"},
{4,15,38,’0"', " Ok " ,NULL,"Return to main menu'"},

{0}

};
extern FILE *KramFile;

static int add_user(};
static int delete_user();
static int update_user();
static int rad_to_time();
static int edit_user();

int edit()



edit_template(7].mask.func = add_user;
edit_template({8].mask.func = delete_user;
edit_template(9].mask.func = edit_user;
edit_template{10].mask.func = update_user;
edit_template(ll].mask.func = quit;

establish_window(5,5,73,22,YELLOW,BLUE, 1);

win_dstr(5,3,""Name : ",0x1f);
win_dstr(45,3,"User id : ",0x1lf);
win_dstr(5,5,""Password : ",0x1f);

win_dstr(45,5,"Tel : ",0x1f);
win_dstr(5,7,"Time Left in MailBox :
data_entry(edit_template,l,l);
delete_window();

int add_user()

{

}

int temp;
char tempc{TIMELEFT];

temp = rad_to_time(time);
itoa(temp,tempc,10);
strepy(edit_st.time_left,tempe);
edit_st.time = rad_to_code(time);

edit_st.service = rad_to_code(service_type);

Minutes",0x1f);

if (KramAdd(KramFile,edit_st.id,edit_st.name) == FALSE ) {

error_message("Add User Error");
return’\r’;
}
else {
init_template();
return’\t’;

int delete_user()

{

if ( KramDelete(KramFile,edit_st.id) == FALSE) {

error_message('Delete User Error");
return ’'\r’;
}
else {
init_template();
return ’\t’;

static int old_time; /* old service time =%/

static int update_user()

{

int t_left; /* time left in minutes */
int c_t_left; /* time left in pack code */
int time_sel; /* service time selected */



t_left = atoi{edit_st.time_left);
time_sel = rad_to_time(time);
if ( time_sel > old_time)
itoa(time_sel-old_time+t_left,edit_st.time_left,10);
else {
if ( t_left>=time_sel)
itoa(time_sel-old_time+t_left,edit_st.time_left,10);
else
strcpy(edit_st.time_left,"0");
}
edit_st.time = rad_to_code(time);
edit_st.service = rad_to_code(service_type);
if (KramUpdate(KramFile,edit_st.id,edit_st.name) == FALSE) {
error_message(" Update User error ");
return ’\r’;

}

else {
init_template();
return ’\t’;

}

int edit_user()

{
if (KramRead(KramFile,edit_st.id,edit_st.name) == NULL) {
error_message("Reading User Error");
init_template();
return ’\t’;
3
else {
code_to_rad(edit_st.time,time);
code_to_rad(edit_st.service,service_type);
old_time = rad_to_time(time);
return ’'\t’;
}
}

static int rad_to_time(RADIO *rad)
{

int temp,i;

temp = 0;
for(i=1l;rad->row;i++,rad++)
if (rad->value)

temp = i;

switch (temp) {
case 1 ! return §;
case 2 : return 10;
case 3 : return 15;
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