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Abstract

This thesis presents the database management using barcode technology which applies to a data
equipment management system in Contro} System Engineering Department. The goal is to improve
the existing system that using account book. It has many problems such as it is not timely to recode
the information when a student or teacher borrows and returns equipment and it is difficult to check
an equipment status. The systems consist of 2 parts that are Hardware and Server communicate via RF
Wireless Module. Hardware parts consist of 2 parts, the first part is using microcontroller connect
with Barcode Scanner to read a barcode id. And then send the barcode information and operating
follow the chosen mode through RF Module and the second part is Transmission Module that is
connect to server by serial port. It is medium which connect between the first hardware part and
window application on server .Server parts consist of 3 parts that are Window Application for
operating with hardware, database and Window Application for Authority can use directly at the

computer.
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2.3 RS-232
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Pin 3 - Transmit Data (TD) o + Repast To Sand
Pin 4 - Data Terminal Ready (DTR) Tt Gl o 13 2 v e
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1.1 A11 INSERT
Husmdailflumsmudeyansomuianefadh T luasg ﬁgﬂunuﬁaf:

INSERT INTO $oa1513 ( Had#l, Hadiz, Radiis, .. Fodiin)

VALUES (f1va9iasn1, arvosiladng, ﬁ1‘l1i]~1ﬂﬂ¢ﬁl'll3,..., AvesNaniin)
m3ssymndedoumidiuudazHadioglumsa lumiloudu i'fua;jmﬁmmi’ayaﬁ'lé’
fmunluudazNasaandrutfudoyaviiala usnooniiiu 3 n3dl
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INSERT INTO Employee(ID,FirstName,LastName,Salary, AdmitDate)
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DELETE FROM #8134
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1.3 A1¥1 UPDATE
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SELECT Waent, Hasn2, Hadn3, ... Aadnin
FROM o151
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OPERATOR AUNITY OPERATOR ANUMLWY
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2.6 Microsoft SQL Server
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2.6.1. Insaai1avesgmuveyalu SQL Server
1. 'Inladieya (Data File)
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//Master_code

#define PIC16F877_

#ifdef PIC16F877_

#include <16F877.h>

#define TxD PIN_C6

#define RxD PIN_C7

#define CLOCK_SP 20000000

Helse

#include <16F628.h>

#define TxD PIN_A2

#define RxD PIN_A3

#define CLOCK_SP 40000000
#endif

#fuses HS, NOWDT ,NOPROTECT ,NOLVP
#use delay (clock=CLOCK_SP)

#use rs232 (baud=9600, xmit=TxD, rcv=RxD)
#byte PIR1 = 0x0c

#bit SSPIF = PIR1.3

#bit RCIF = PIR1.5

#inctude "input.c”
#include "D:\Project\program_project\lib_o00Oo\spi_master.h"
unsigned int flaghc=0;

unsigned char i=0;



char str2[10];
LT L T
#INT _RDA
void be_isr(void){
while('RCIF);
gets(str2);
disable_interrupts(INT_RDA);
flagbe=1;

void main()

{
setup_adc_ports(NO_ANALOGS);
setup_adc(ADC OFF),
setup_psp(PSP_DISABLED);
setup_spi(FALSE);
setup_timer O(RTCC INTERNAL|RTCC_DIV 1)
setup timer_1(T1_DISABLED);
setup_timer 2(T2_DISABLED.0,1};
enable_interrupts(GLOBAL);
enable_interrupts(INT _RDA);
disable_interrupts(INT_EXT);
port_b_pullups(TRUE),
set_tris_b(0b00001000);

while(1)
{
while(flagbe!=0)
{
delay_ms(100);
while(i<10){

send master(str2[i++]);
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delay_ms(1);

}
1=0;
flagbc=0;
enable_interrupts(INT _RDA);

}

//Slave_code

#define _PIC16F877_

#ifdef PIC16F877_

#include <16F877.h>

#define TxD PIN_C6

#define RxD PIN_C7

#define CLOCK_SP 20000000

#else

#include <16F628.h>

#define TxD PIN_A2

#define RxD PIN_A3

#define CLOCK_SP 40000000
#endif

#fuses HS

#fuses NOLVP,NOWDT NOPROTECT ,NOPUT,BROWNOUT
#use delay (clock=CLOCK_SP)

#use rs232(baud=9600,xmit=Txd,rcv=RxD)

#byte TXREG = 0x19
#byte RCREG = 0x1A
#byte PIR1 = 0x0C



#byte TXSTA = 0x98
#bit RCIF = PIR1.5
#bit TRMT = TXSTA.1
#bit TXEN = TXSTA.5
#bit SSPIF = PIR1.3
#include "led.c”
#include <string.h>

#include "D:\Project\program_project\lib_o00o\spi_slave.h"

#define msgl "BAC:"
#define msg2 "Nme:"
#define msg3 "Let:"
#define msg4 "Res:"
#define msg5 "Sts:"
#define msg6 "BNm:"
#define msg7 "Tot:"

#define statl "IDS:"
#define stat2 "Nme:"
#define stat3 "Sur:"
#define stat4 "Maj:"

#define stat5 "Num:"

#define stat6 "Rea:"
#define stat7 "NIm:"

#define Stat8 "D/L:"

unsigned int8 u,n,m,page,flags key,j=0;
unsigned char temp_show1=0;

char str_rf[12];

char a,B str0;

char str(4],str1[15],str2[15],str3[15];
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char strd{15),str5[151,str6[15],str7[15];

void clear_str();

void manual_key(); /fkey

void select_mode(); //select mode
void checkvaluebe();  #/RF TrX&RdX
void loop_spi(); /{ wait for SPI
void select_page();

void page now();

void key_press();

void mode();

void checkbe();

void borback();

void manualcheck();

void bookpage();

void borrow();

void manualborrow();

void barcodeborrow();

void status_borrow1();

void status_borrow2();

void backbook();

void manualback();

void barcodeback();

void status_back();

void barcodecheck();

void barcodeborrow?2();

void manualborrow2();

void status_borrow3();

void status_borrow4();

void led_command(int cm)

{
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led_send_byte(0,cm);
}

void strcpy(char s1,char s2) {

while(*s1++ = *s2+4);

}

void lcd_string(char *s,int dly) {
while(*s!=0) {
led_pute(*s++);
delay ms(dly);
}
}

void step8()
{
int§ t=0;
while(!RCIF);
while(t<15)
{
strO=getc();
strl[t]=str0;
t++;
}
t=0;
while(RCIF);
while(!RCIF);
while(t<15)
{
strO=getc();
str2[t}=str0;

t++;
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}
t=0;
while(RCIF);
while(IRCIF);
while(t<15)
{
str0=getc(};
str3ft]=str0;
t+;
}
=0;
while(RCIF),
while(RCIF);
while(t<15)
{
strO=getc();
strd[t]=str0;
t++;
}
t=0;
while(RCIF);
while('RCIF);
while(t<15)
{
str)=getc(});
strS{t]=str0;
t++;
)
t=0;
while(RCIF);
while(!RCIF}),

while(t<15)



{
strO=getc();
str6[t]=str0;
t++;
}
t=0;
while(RCIF);
while('RCIF);
while(t<15)
{
strO=getc();
str7[t]=str0;
t+;
}
disable_interrupts(INT_RDA);
u=0;
}
I i
#INT_RDA
void rev_isr()
{
step8();
}

#INT_EXT
void isr_ext() {
disable interrupts(INT EXT);
if{!input(cs)) {
str_rfltemp_showl++]=spi_in_slave()
if(temp_show1>9){
temp_show1=0;

flags=1;

3
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}
enable_interrupts(INT_EXT);

}

void main()

{
led_init();
setup_adc_ports(NO_ANALOGS);
setup_adc(ADC_OFF);
setup_psp(PSP_DISABLED);
setup_spi(FALSE);
setup_timer O(RTCC_INTERNAL|RTCC_DIV_1);
setup_timer_1(T1_DISABLED);
setup,_timer_2(T2_DISABLED,0,1);
setup_spi(FALSE);
enable_interrupts(GLOBAL);
enable_interrupts(INT_EXT);
ext_int edge( H_ TO L );
enable_interrupts(INT_RDA);
port_b_pullups(TRUE);
set_tris_b(0b00010111);
output_low(PIN_B6);
flags=0;
n=1;
m=1;
a='n";

B='m';

while(TRUE)
{

page now();
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delay _ms(60);

select_page();
}

Hkey_ press
void key_press(}{
// RD is matrix switch, RD0-3 is colum , RD4-7 is row
output_a(0x10); output_e(0x00); // col 1
if{input(pin_a0)) {key="1";n=0;a=key;delay_ms(20);}
else if{input(pin_al)){key='2';n=0;a=key;delay_ms(20);}
else if{input(pin_a2)) {key="3";n=0;a=key;delay_ms(20);}
else iflinput(pin_a3)) {key="u';n=0;a=key;delay_ms(20);}

output_a(0x20); output_e(0x00); // col 2
iflinput(pin_a0)) {key='4';n=0;a=key;delay_ms(20);}
else iflinput(pin_al)){key="5";n=0;a=key;delay ms(20);}
else iflinput(pin_a2)) {key="6';n=0;a=key:delay ms(20);}
else if(input(pin_a3)){key="d";n=0;a=key;delay ms(20);}

output_e(0x01); output_a(0x00); // col 3
iftinput(pin_a0)) {key="7';n=0;a=key;delay_ms(20);}
else if(input(pin_al)) {key="8';n=0;a=key;delay_ms(20);}
else iflinput(pin_a2)}{key='9";n=0;a=key;delay_ms(20);}
else if(input(pin_a3)) {key="m';n=0;a=key;delay ms(20);}

output_e(0x02); output_a(0x00); // col 4
ifinput(pin_a0)){key='c';n=0;a=key;delay ms(20);}
else if{input(pin_al)){key="0";n=0;a=key;delay ms(20);}
else if(input(pin_a2)){key="0";n=0;a=key;delay ms(20);}

else if(input(pin_a3)}{key='e';n=0;a=key;delay_ms(20);}



void select_mode(char z,char x)

{
n=1;
m=1;
i=0;
while(m !=0)
{
while(n = 0)
{
key_press();
}
ifl((a == "b)jl(a == 'mN&&(n==0))
{
B='m'; m=0;
}
if(((a == z)||(a == x))&&(n==0))
{
led_putc(a);
m=0;
delay_ms(200);
B=a;
}
ifl{(a 1= 2)||(a '=x)||(a I="b")||(a !="'m"))&&(n==0))

n=1;

//Manual Key
void manual_key(unsigned int r,char t)

{
unsigned int 1=0;

n=];
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m=1;
1=0;
while(l<r+1)
{
led_command(0xOE);
while(n = 0)
{
key_press();
}
ifi((a =="1|(a == "2||(a == '3")||(a =="4'){|(a = '5")||(a =="6")||(a =="T)|
(a =="8)[l(a =="9)|[(a == "0)&&(1>r-1))
n=1;
if{((a =="1"))|(a == "2)||{a == "3")l(a == '"4)l}(a == '5)l(a == '6")||(a == "T")|
(a ="8)l(a =="'9")l|(a = '0))&&(I<r))
{
n=1;
str_rfll] = a;
led_putc(a);
delay_ms(200);

H+;

3

n=1;
led_command(0x10);
delay_ms(200);
}

if({(a =="u")||(a =="d')||(a == 'e"))&&(I<1))
n=1;

ifl(a == 'b)&&(1<0)
{
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if{(a =="e)&&(I>r-1))
{
n=0;
I=r+1;
}

//Checkvalue Barcode
void checkvaluebc(char q, char a, unsigned int r)
{
if(r!=8){
str_rf[9)=q;
str_rf[10)=a;
puts(str_rf);
enable_interrupts{INT RDA);
delay_ms(10);
}

else{
str_rf[8]="L";
str_rf[9]=q;
str_rfl10)=a;



puts(str_rf);
enable_interrupts(INT_RDA);

delay_ms(10);

void mode()

{

i=0;

clear_str();

output_low(PIN_B6);
disable_interrupts(INT_EXT);
disable_interrupts(INT_RDA);
led_command(0x01);
delay_ms(100);
led_command(0x80);
printflLCD_PUTC,"Select Mode");
led_command(0xCO0);
printf{led_putc,"]1.Check Barcode");
led_command(0x94);
printf{led_pute,"2 Borrow/Return");
led_command(0xD4);
select_mode('1','2";

}

void select_page()

{

switch(page){
case 1:checkbe(); break;
case 2:borback(); break;

/Mode

// Select Page
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case 3:barcodecheck();
case 4:manualcheck();
case 5:borrow();

case 6:backbook();

case 7:barcodeborrow();

case 8:manualborrow();

case 9:mode();

case 1(:status_borrowl(); break
case 11:status_borrow2(); break;
case 12:status_borrow3(); break;

case 13:status_borrow4(); break;

case 14:backbook();
case 15:manualback();

case 16:barcodeback();

case 17:barcodeborrow(); break;

void page now()

{

switch(B)}{
case '1':page = 1; break;
case '2":page = 2; break;
case "3":page = 3; break;
case '4":page = 4; break;
case '5':page = 5; break;
case '§":page = 6; break;
case '7":page = 7, break;
case '8":page = 8§; break;
case 'm":page = 9; break;

case 'q:page = 10;break;

//Page now



case 'w':page = 11;break;
case 's":;page = 12;break;
case '2';page = 13;break;
case 'y':page = 14;break;
case '0';page = 15;break;

case '9":page = 16;break;

//CheckBC
void checkbe()
{
=0
lcd_command(0x01);
delay ms(100);
lcd_command(0x80);
printi{LCD_PUTC,"Select Type CheckBC");
led_command(0xC0);
printf{icd_putc,"3.Barcode Check");
lcd_command(0x94);
printf{lcd_putc,"4.Keypad Check");
lcd_command(0xD4);
select_mode('3','4");

}

//Barcode Check
void barcodecheck()

{
output_high(PIN_B6);
led_command(0x01);
led_command(0x80);
delay ms(100);
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enable_interrupts(INT_EXT);
printf(lcd_pute,"BC:");
loop_spi(};
checkvaluebe('C','E',9);
bookpage();

}

//Loop_spi
void loop_spi()
{
unsigned int k=0;

unsigned char R;

while(k!=1){
if(flags!=0){

disable_interrupts(INT_EXT);

led_command(0x83);

for(R=0;R<=8;R++)
lcd_putc(str_rf[R]);

detay ms(200),

k=1;

flags=0;

}

/Manual Check
void manualcheck()
{
7=0;
lcd_command(0x01);

delay ms(100);



led_command(0x80);
printLCD_PUTC,"BC:"),
manual_key(9,'1";
i(j1=1){
checkvaluebe('C',E',9);
bookpage();
}
else{ break;}

void bookpage()

{

unsigned int i;

B="f;

u=l;

n=1;

output_low(PIN_B6);

led_command(0x01);

while(u);

delay ms(100);

led_command(0x80);

strepy(str,msgl);

led_string(str,0);

for(i=0;i<=14;i++)
led_putc(str1[i});

led_command(0xC0);

strepy(str,msg?);

led_string(str,0);

for(i=0;i<=14;i++)
led_pute(str2[i});

lcd_command(0x94);

//Book Page
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strepy(str,msg3);
Jed_string(str,0);
for(i=0;i<=14;i++)
led_pute(str3fi});
led_command(0xD4);
strepy{str,msgd);
led_string(str,0);
for(i=0;i<=14;i++)

led_pute(stra[i]);

while(n = 0)
{
key_press();

ifl(a = u)&&(n == 0))
{
led_command(0x01);

delay_ms(100);

Ied_command(0x80);
strepy(strmsgl);
Ied_string(str,0);
for(i=0;i<=14;i++)
led_putc(stri[il);
led_command(0xC0);
strepy(str,msg2);
led_string(str,0);
for(i=0;i<=14;i++)
led_putc(ste2{i]);
led coramand(0x94);
strepy(str,msg3);
led_string(str,0);

for(i=0;i<=141i++)
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led_pute(str3{i]);
led_command(0xD4);
strepy(str,msgd);
led_string(str,0);

for(i=0;i<=14;i++)

led_pute(strd[i]);
n=1;
}
else if{(a == 'd")&&(n == 0))
{

led_command(0x01);

delay_ms(100);

led_command(0x80);
strepy(str,msg5);
led_string(str,0);
for(i=0;i<=14;i++)
led_putc(strS[i]);
led_command(0xCO0);
strepy(str,msg6);
led_string(str,0);
for(i=0;i<=14;i++)
led putc(stré[i]);
led_command(0x94),
strepy(str,msg7);
led_string(str,0);
for(i=0;i<=14;i++)
led_pute(str7[i]);
n=1;
}
else ifla =='c'}

n=1;
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else ifla =="b"){
n=0;
B='1%;
}

else if{a == 'm"){
n=0;
B='m';
}

else ifla=="e")

B=r1r;

//Borrow Back
void borback()
{
i=0;
led_command(0x01};
delay ms(100);
led command(0x80);
printflLCD_PUTC,"Select Borrow/Return"};
led command(0xC0);
printf(lcd_putc,"5.Borrow Books");
led command(0x94};
printf(led_pute,"6.Return Books™);
lcd_command(0xD4);
select_mode('5','6");

}

//Borrow

void borrow()

{



=0;

led_command(0x01),

delay ms(100};
led_command(0x80);
printRLCD_PUTC,"Select Type Borrow");
led_command(0xCO);
printf(lcd_putc,"7.Barcode Borrow");
led_command(0x94);
printf(lcd_putc,"8.Keypad Borrow");
led_command(0xD4);
select_mode('7','8");

}

// Manual Borrow Books

void manualborrow()
{
=0;
led_command(0x01);
delay_ms(100);
led_command(0x80);
printflLCD_PUTC,"ID:");
manual key(8,'5');
if(j!=1){
checkvaluebc('M','H',8);
status_borrow1();
}
else{ break;
}

// Status_Borrow]

void status_borrow1()
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{

unsigned int i;

B="f;

n=l;

u=l1;

output_low(PIN_B6);

led_command(0x01);

while(u);

delay _ms(100);

led_command(0x80);

strcpy(str,statl);

led_string(str,0);

for(i=0;i<=14;i++)
led_putc(str1{i]);

led_command(0xC0);

strepy(str,stat2);

led_string(str,0);
for(i=0;i<=14;i++)
led_putc(str2[i]);

led command(0x94);

strepy(str,stat3 ),

led_string(str,0);
for(i=0:i<=14;i++)
led_putc(str3[i]);

led_command(0xD4);

strcpy(str,statd),

led string(str,0);
for(i=0;i<=14;i++)

lcd_pute(strd[i]);

while(n !=0)
{
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key press();
iffl(a =="u"&&(n=0))
{

led_command(0x01),;
delay ms(100);
led_command(0x80);
strcpy(str,statl);
led_string(str,0);
for(i=0;i<=14;i++)
led_pute(str1[i]);
led_command(0xC0);
strepy (str,stat2);
led_string(str,0);
for(i=0;i<=14;i++)
led_putc(str2[il);
lcd_command(0x94);
strepy(str,stat3);
led_string(str,0);
for(i=0;i<=14;i++)
lcd_putc(str3[il);
led_command(0xD4);
strepy(str,statd);
Ied_string(str,0);
for(i=0;i<=14;i++)
lcd_putc(strd{i]);
n=1;

}

else il (a == "'d)&&(n == 0))

{

led_command(0x01);
delay ms{100);

led_command(0x80),
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strepy(str,statS);
lcd_string(str,0);
for(i=0;i<=14;i++)
led_putc(str5[i]);
n=1;
}
else if{(a == 'c)&&(n==0})
n=1;
else if{(a == 'e")&&(n==0)}{
n=0;
manualborrow2();
B="5";
break;
}
else if{(a = 'mN&&{(n==0)}{
n=0;
B=m';
}
else if{{a =— 'b)&&(n==0)){
n=0;
B='8";
}

void barcodeborrow()
{

=0;
output_high(PIN_B6);
led_command(0x01);

lcd_command(0x80);

//Barcode Check
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delay_ms(100);
enable_interrupts(INT_EXT);
printfllcd_pute,"ID:");
loop_spi();
checkvaluebc('M','H' 8);
status_borrow2();

}

void status_borrow2()
{
unsigned int i;
B="f;
n=1;
u=1;
output_low(PIN_B6);
led command(0x01);
while(u);
delay_ms(100);
lcd_command(0x80);
strepy(str,statl);
led_string(str,0),
for(i=0;i<=14;i++)
lcd putc(strifil);
lcd_command(0xCQ);
strepy(str,stat2);
led_string(str,0);
for(i=0;i<=14;i++)
led pute(str2[i]);
lcd_command(0x94);
strepy(str,stat3);

led_string(str,0);

// Status Borrow?2
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for(i=0;i<=14;i++)

led_putc(str3[i]);
led_command(0xD4);
strepy(str,statd);
lcd_string(str,0);

for(i=0;i<=14;i++)

led_putc(strd[i});

while(n 1= 0)
{
key_press();
ifl(a == "uN&&(n==0))
{
led_command(0x01);
delay ms(100);
led_command(0x80);
strcpy(str,statl);
led_string(str,0);
for(i=0;i<=14;i++)
led_putc(str1[i]);
led_command(0xCO0);
strcpy(str,stat2);
led_string(str,0);
for(i=0;i<=14;i++)
lcd_putc(str2[i]);
led_command(0x94);
strepy(str,stat3);
led_string(str,0);
for(i=0;i<=14;i++)
led_pute(str3[i]);
led_command(0xD4);

strepy{str,statd);

111



led string(str,0);

for(i=0;i<=14;i++)

led pute(strd[id);
n=1;
}
else if{(a == 'd")&&(n == 0))
{

led_command(0x01);
delay ms(100);
led_command{0x80);
strcpy(str,stat5);
led_string(str,0);
for(i=0;i<=14;i++)
led_putc(str5[i));
n=1;
}
else if({a == '¢)&&(n==0))
n=1;
else if((a =="e)&&(n==0)){
n=0;
barcodeborrow2();
B~'S';
break;
}
else if{(a == 'm")&&(n==0)){
n=0;
B=m'";
}
else if{(a == b )&&(n==0)){
n=0;
B=T';
}
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void manualborrow2()
{
=0;
lcd_command(0x01);
delay_ms(100);
Icd_command(0x80);
printf{icd_putc,"BC:");
manual key(9,'8");
ifji=1){

checkvaluebc('B','E',9);

status_borrow3();

}
else { break: }

void barcodeborrow2()
{

B="1";

=05
output_high(PIN_B6);
led_command(0x01);
lcd_command(0x80);

delay ms(100);

enable_interrupts(INT_EXT);

printf{lcd_putc,"BC:");
loop_spi();
checkvaluebc('B','E' 9);

//Manual Borrow 2

//Borrow Processingl
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status_borrow4();

}

void status_borrow3()

{

unsigned int i;

B=f;

n=1;

u=l;

output_low(PIN_B6);

led_command(0x01);

while(u);

delay ms(100);

led_command(0x80);

strepy(str,stat6);

led_string(str,0);
for(i=0;i<=14;i++)
led_pute(strl[i]);

led_command(0xC0);

strepy(str,stat7);

led_string(str,0);
for(i=0;i<=14;i++)
led_putc(str2[i]);

led_command(0x94);

strepy(str,statg);

led_string(str,0);

for(i=0;i<=14;i++)

led_putc(str3{i]);
while(n '=0)
{

key_press();

// Borrow Borrow3
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ifl(a == 'e')&&(n==0)){
=0;
)

else{ n=1;}

//Borrow Borrow4

void status_borrow4()

{

unsigned int i;

B='1";

n=1;

u=1;

output_low(PIN_B6);

led command(0x01);

while(u);

delay ms(100);

led_command(0x80);

strepy((str,stat6);

led_string(str,0);
for(i=0;i<=14;i++)
led_pute(strl[il);

led_command(0xC0);

strepy(str,stat7);

led_string(str,0);
for(i=0;i<=14;i++)
led_putc(str2{i]);

led_command(0x94);

strepy(str,stat8);

led_string(str,0);

for(i=0;1<=14;i++)
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lcd_putc(str3[i]);
while(n 1= 0)
{
key press();
if{(a = '¢)&&(n=—=0)){
n=0;
}

else{ n=1;}

//Backbook

void backbook()

{

i=0;

led_command(0x01};

delay ms(100);
led_command(0x80);
printfilLCD_PUTC,"Select Type Return");
led_command(0xCO);
printfllcd_putc,"9.Barcode Return”);
Icd_command(0x94);

printflled pute,"0.Keypad Return");
led command(0xD4);
select_mode('9',0');

}

/Manual Back Book

void manualback()

{
=0;

led_command(0x01);



delay ms(100);
led_command(0x80);
printf{lcd_putc,"BC:");
manual key(9,'6');
if(jt=1){
checkvaluebe('R','E',9);
status_back();

}
else{ break; ]

void barcedeback()

{

=0;
output_high(PIN_B6);
led_command(0x01);
led_command(0x80);
delay ms(100);
enable_interrupts(INT_EXT);
printf{led_pute,"BC:");
loop_spi();
checkvaluebc(R'E',9);
status_back();

}

void status_back()
{

unsigned int i;
B='f";

n=Il;

// Check Status_Back Bok

// Status Back
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u=1;
output_low(PIN_B6);
lcd_command(0x01);
while(u);
delay_ms(100);
led_command(0x80);
for(i=0;i<=14;i++)
lcd_pute(strl[i]);
delay ms(500);
B='6";
}

/{Clear_string
void clear_str()
{
unsigned char t;
for(t=0;t<=14;t++){
strift]="";
str2[t]="";
str3[t]="";
str4[t]=""
strs[t]='";
stré[t}="";

ste7[t]=';

}
//file lib.h

//Spi_master
#define dly 10
#define dly clk 20
/f#define CLOCK_SP 20000000
#define en_spi PIN B0
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#define sclk PIN Bl

#define mosi PIN B2

#define misoc PIN_B3
#definecs PIN B4

#use delay(clock=CLOCK_SP)

void spi_out_master(char dat);

void send_master{char dat);

unsigned char temp_show;

void spi_out_master(char dat) {
unsigned char i=0;
for(i=0;i<8;i++) {
if{(dat&0x80)!=0) {
output_high(mosi);
temp show=1;
}
else {
output_low(mosi);
temp_show=0;
}
output_high(sclk);
delay_ms(dly clk);
output_low(sclk);
delay ms(dly clk);

dat<<=];

void send_master(char dat) {

output_low(cs);



output_high(en_spi);
delay us(dly);
output_low(en_spi);
delay us(dly);
spi_out_master(dat);
output_high(cs);

}

#define en_spi PIN_BO
#define sclk PIN Bl

#define mosi PIN B2
#define miso PIN B3

#definecs PIN_B4

unsigned char spi_in_slave();

unsigned char temp_show=0;

char spi_in_slave() {

char dat=0,i=0;

for(i=0;i<8;i++) {
dat<<=1;
while(linput(sclk));
dat|=input(mosi);
while(input(scik));

}

return(dat);

}

//Spi_slave
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InitializeComponent();

}

// bool time_d = false:
string tempDataR ="";
string tempDataR2 ="";
string tempDataR3 ="";
string DataR="";
bool FlagReceiveData = false;

SqlConnection Conn = new SglConnection();
string strConn = "Data Source=HOME-D3F4B82A98;Initial
Catalog=MechaDBMS_EQ;Integrated Security=True";
string Barcode="";
string Mode="";
//Checking Parameter
string ResponseName,
BorrowerID,EQ NAME EQ ROOM,EQ_StatusName,EQ NUM,C_Free,No_DATA;
#Retum Parameter
string Result=""; /s ui)suaninatunisfuginsal
//Borrow Paramecter

string MemberID ="";

string EQ NAME Borrow ="";

private void Form1_Load(object sender, EventArgs e)

{
serialPort].PortName = "COMS8";

serialPort1.Open();
#FlagReceiveData = true,//I'or Testing

timerl.Enabled = true;

private void timer!_Tick(object sender, EventArgs €)



//DataR = "214130522RE";

IblDataR.Text = DataR,;//for test

if (FlagReceiveData == true)

{

ClearAllData();
FlagReceiveData = false;//Reset FlagReceiveData

if (DataR.Length <= 10)

IbiBarcode. Text = "";

IbilMode. Text = "";

Mode ="";

delay s();

delay s();

delay s();

delay s();

No DATA =" DATA WRONG ";

serialPort1. Write(No DATA);

delay s();

C Free="";

C_Free = IncBlank(C_Free);

for (inti=0; 1 <= 5; i++)

{
serialPort] Write(C_Free);//Return
delay s();

}

IblTypeCode. Text = "ERROR";

return;
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string TypeCode = DataR.Substring(10, 1);
if (TypeCode = "E"}
{
iry
{
IblTypeCode. Text = "";
IblTypeCode. Text = "‘iﬁﬁl‘ﬂuqﬂﬂiﬂf "+ "(" + TypeCode + ")";
Barcode = DataR. Substring(0, 9);
IblBarcode.Text = Barcode;
Mode = DataR.Substring(9, 1);
1blMode.Text = Mode;

catch

delay_s();
No DATA =" DATA WRONG ";
serialPortl. Write(No_DATA);
delay_s(};
C Free="";
C_Free = IncBlank(C_Free);
for(inti=0;1<=5; i++)
{

serialPort]l. Write(C_Free);//Return

delay s();

}
else if (TypeCode = "H")
{
IbITypeCode.Text = "";
IbITypeCode.Text = "SH FwinAny” + "(" + TypeCode +")";

Barcode = DataR.Substring(0, 8);
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IblBarcode.Text = Barcode;
Mode = DataR.Substring(9, 1);
IbiMode.Text = Mode;

else

bITypeCode.Text = "ERROR",;
blBarcode. Text = "";
IbIMode.Text ="";
Mode = "";
delay_s();
No DATA ="DATA WRONG ";
serialPort]l. Write(No DATA);
delay s();
C_Free="";
C_Free = IncBlank(C_Free),
for (inti=0;1i<=5; i++)
{
serialPortl. Write(C_Free);//Return

delay s();

I Mode - /

R R B B R R R R R R B R A R R R R B
SRR

== - ----=-=--CHECK-----======sommmm s oo i

if Mode =="C")

{
IblMode.Text = "Check Status" + " : " + Mode;

",

ResponseName = "";

",

BorrowerlD="";

EQ_NAME ="";
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EQ_ROOM ="";

EQ_StatusName ="",

EQ NUM="";

StringBuilder sbCheck = new StringBuilder();

sbCheck.Append("SELECT Equipment.EQ NAME_ BSP,Equipment.EQ_Room,");
sbCheck.Append("Equipment.EQ_ResponselD.Status_EQ.EQ_StatusName");
sbCheck.Append(" FROM Equipment,Status_EQ ");

sbCheck.Append(" Where

(Equipment.Barcode_ID=""+Barcode+")AND(Equipment. EQ_StatusCode=Status EQ.EQ_StatusCo

de)");

string sqlCheck = sbCheck.ToString();

RefreshDBMS();

SqiDataAdapter daCheck = new SqglDataAdapter(sqlCheck, Conn);
DataSet dsCheck = new DataSet();

daCheck.Fill(dsCheck, "Check™);

if (dsCheck.Tables["Check"].Rows.Count != 0)
{

DataTablc dtCheck;
dtCheck = dsCheck.Tables["Chcck"];
int NumColCheck = dtCheck.Columns.Count;

string[] Check = new string[NumColCheck];

foreach {DataRow drCheck in dtCheck.Rows)

{
for (int i = 0; i <= NumColCheck - 1; i++)
{
Check[i] = drCheck[i]. ToString();
}
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/fResponse Checking
if (Check[2] 1="")
{
StringBuilder sbResponse = new StringBuilder();
sbResponse.Append("SELECT MemberNameE");
sbResponse. Append(" FROM Members");
sbResponse.Append(" Where (MemberID = ™ + Check[2] + ")");

string sqlResponse = sbResponse. ToString();

RefreshDBMS();
SqlDataAdapter daResponse = new SqlDataAdapter(sqIResponse, Conn);
DataSet dsResponse = new DataSet();

daResponse.Fill(dsResponse, "Response");

DataTable dtResponse;
dtResponse = dsResponse.Tables["Response"];
int NumColResponse = dtResponse.Columns.Count;

string[] Response = new string[NumColResponse];

if (dsResponse. Tables["Response”].Rows.Count != 0)
{

foreach (DataRow drResponse in dtResponse.Rows)

{

for (int i = 0; i <= NumColResponse - 1; i++)

{
Response[i] = drResponse[i]. ToString();

else

Response[0] =" ";
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}

ResponseName = Response[0];

else

fit{/for sent " " to PIC of ResponseName
}
/Status Checking
if (Check{3] == "Borrowed")
{
StringBuilder sbBorrower = new StringBuilder();
sbBorrower. Append("SELECT MemberID");
sbBorrower.Append(" FROM Borrow"});
sbBorrower. Append(" Where (Barcode _ID =" + Barcode + "'}"};

string sqlBorrower = sbBorrower. ToString();

RefreshDBMS();
SqlDataAdapter daBorrower = new SqlDataAdapter{sqlBorrower, Conn);
DataSet dsBorrower = new DataSet();

daBorrower.Fill(dsBorrower, "Borrowcer”);

PataTable dtBorrower;
dtBorrower = dsBorrower.Tables["Borrower"],
int NumColBorrower = dtBorrower.Columns.Count;

string[] Borrower = new string{NumColBorrower];

if (dsBorrower.Tables["Borrower"].Rows.Count = 00)

{

foreach (DataRow drBorrower in dtBorrower.Rows)

{

for (int i = 0; i <= NumColBorrower - 1; i++)

{
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Borrower][i] = drBorrowerf[i]. ToString();

else
Borrower[0] =" ";

}

BorrowerlD = Borrower[0];

clse

lififfor sent ™ " to P1C of MemberlD

string EQ_type = Barcode.Substring(5, 2);

StringBuilder sbType = new StringBuilder();

sbType.Append("SELECT Equipment.EQ_NAME_BSP");

sbType.Append(" FROM Equipment");

sbType.Append(" Where (Equipment.Barcode IDLIKE' "+ EQ type +"_ ')");

string sqiType = sbType.ToString();

RefreshDBMS();

SqiDataAdapter daType = new SqlDataAdapter{sqlType, Conn);
DataSet dsType = new DataSet();

daType.Fill(dsType, "Type");

EQ NUM = dsType.Tables["Type"].Rows.Count. ToString();

1bIBSP_Name.Text = Check{0];
EQ NAME = Check[0];



130

IblRoom. Text = Check[1];
EQ_ROOM = Check[1];

IblStatus. Text = Check[3];
EQ StatusName = Check[3];

ResponseName = IncBlank(ResponseName);

IblResponse. Text = ResponseName;

BorrowerID = IncBlank(BomrowerlD);

lblBorrower.Text = BorrowerlD;

Barcode = IncBlank(Barcode);

IblBarcodel.Text = Barcode;

EQ_NUM = IncBlank(EQ_NUM);
IbIEQ NUM.Text = EQ NUM,;
Y O L LTI

i1

delay_s();

delay_s();

delay_s(;

delay s(};

delay_s();

Barcode = IncBlank(" "+Barcode);
serialPort]l Write(Barcode);// BarCode
delay s();

"2

EQ_NAME = IncBlank(EQ_NAME);
serialPort]. Write(EQ_ NAME);/ EQ NAME_BSP
delay s();

3
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EQ_ROOM = In¢Blank(EQ_ROOM);

delay s();

ResponseName = IncBlank(ResponseName);
serialPort]. Write(ResponseName);//EQ_Response
delay s();

15

EQ_StatusName = IncBlank(EQ_StatusName);
serialPort] Write(EQ StatusName);//EQ_Status
delay s();

6

BorrowerID = IncBlank(BorrowerID);

serialPort]. Write(BorrowerID);,/EQ_BorrowerlD
delay_s(),

17

EQ NUM = IncBlank(EQ NUM);

serialPort]. Write(EQ_NUM);//Total Number of Equipment

HFHHHFEND

else

delay s();

No_DATA = "NO DATA INDBMS",;
serialPort] Write(No_DATA);

delay s();

C Free="";

C_Free = IncBlank(C_Free);

for (inti=0; i <= 5; i++)

{

serialPort1. Write(C_Free);//Retumn



delay s();
}
IblBarcodel.Text = No_DATA;
}
}
. ------- END CHECK it
- --- Retugy --==---=-mm-mmmmmooees /

else if (Mode == "R")
{

IbIMode. Text = "Retumn Status” + " : " + Mode;

StringBuilder sbCheck B = new StringBuilder();

sbCheck B.Append("SELECT RetumDate");
sbCheck_B.Append(" FROM Borrow ");

sbCheck_B.Append(" Where (Barcode _ID="" + Barcode + "')");
string sqlCheck_B = sbCheck B.ToString(};

RefreshDBMS();

SqliDataAdapter daCheck B = new SqiDataAdapter(sqlCheck B, Conn),
DataSet dsCheck_B = new DataSet();

daCheck B.Fill(dsCheck B, "Check B");

if (dsCheck B.Tables["Check B"].Rows.Count != 0)
{

DataTable dtCheck B;

dtCheck_B = dsCheck B.Tables["Check B"];

int NumColCheck_B = dtCheck_B.Columns.Count;

string[] Check_B = new string{NumColCheck_B];

foreach (DataRow drCheck B in dtCheck B.Rows)
{
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for (int i = 0; i <= NumColCheck B - 1;i++}

{
Check_B[i] = drCheck_BI[i]. ToString();

}

DateTime Today_B =new DateTime(),
DateTime ReturnDay = new DateTime();
//DateTime OverReturn = new DatcTime();

int NumDay;

ReturnDay = Convert. ToDateTime(Check B{NumColCheck B-1]);

Today B = DateTime.Today;

NumDay = Today B.Subtract(ReturnDay).Days;

StringBuilder sbReturn_D = new StringBuilder();
sbReturn_D.Remove(0, sbReturn_D.Length);
sbReturn_D.Append("DELETE FROM Borrow ");
sbReturn_D.Append(" WHERE Barcode _ID =" + Barcode + "');

string sqiReturn_D = sbReturn_D.ToString();

SglCommand comReturn D = new $qiCommand();

RefreshDBMS();

comReturn_D.CommandType = Command Type.Text;
comReturn_D.CommandText = sqlReturn_D;
comReturn_D.Connection = Conn;

comReturn_D.ExecuteNonQuery();

StringBuilder sbReturn_U = new StringBuilder();
sbReturn_U.Remove(0, sbReturn_U.Length);
sbReturn_U.Append("Update Equipment”);
sbReturn_U.Append(" SET EQ_StatusCode ='A");
sbReturn_U.Append(" WHERE Barcode ID =" + Barcode + "");
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string sqlReturn_U = sbReturn_U.ToString();

SglCommand comReturn_U = new SqiCommand();

RefreshDBMS();

comReturn_U.CommandType = CommandType.Text;
comReturn_U.CommandText = sqlReturn_U;
comReturn_U.Connection = Conn;

comReturn_U.ExecuteNonQuery();

if (NumDay > 0)
{
Result = " OverDate " + NumDay.ToString(4" D";
}
else
{
Result =" ReturnComplete";
}
h
else
{
Result =" NO DATA INBRRW";
)

Result = IncBlank(Result);

IblResult. Text = Result;

serialPort]. Write(Result);//Return
delay s();

C Free="";
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C_Free = IncBlank{(C_Free);
for(int 1=0;i<=5;i++)
{
serialPort1. Write(C_Free);//Return

delay_s();

It - END Return
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- - - CHECK MEMBER

g

if (Mode =— "M")

{
string MemberName = "";
string MemberSumame = "";
string MemberRoom ="";
MemberlID = Barcode;

string Total No="";

StringBuilder sbMember = new StringBuilder();

sbMember.Append("SELECT

Members.MemberNameE , Members.MemberSurnameE,MemberStatus. MemberRoom™);

sbMember. Append(" FROM Members,MemberStatus”);

sbMember.Append(" Where (Members.MemberID =" + MemberlD +

"JAND(Members.MemberStatusID=MemberStatus.MemberTypelD)");

string sqlMember = sbMember. ToString();

RefreshDBMS();

SqlDataAdapter daMember = new SqlDataAdapter(sqiMember, Conn);

DataSet dsMember = new DataSet();

daMember.Fill([dsMember, "Member");

DataTable dtMember;
dtMember = dsMember. Tables["Member"];
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int NumColMember = dtMember.Columns.Count;

string[] Member = new string[NumColMember];

if (dsMember.Tables["Member"].Rows.Count != 0)

{

foreach (DataRow drMember in dtMember.Rows)
{
for {int i = 0; i <= NumColMember - 1; i++)

{
Member[i] = drMember[i]. ToString();

StringBuilder sbNoBrrw = new StringBuilder();
sbNoBrrw.Append("SELECT *");

sbNoBrrw.Append(” FROM Borrow");

sbNoBrrw.Append(" Where (MemberID ='" + MemberlD + ")");

string sqINoBrrw = sbNoBrrw. ToString();

RefreshDBMS(};

SqiDataAdapter daNoBrrw = new SqlDataAdapter(sqiINoBrrw, Conn);
DataSet dsNoBrrw = new DataSet();
daNoBrrw.Fill(dsNoBrrw, "NoBrrw");

int NN = dsNoBrrw.Tables["NoBrrw"].Rows.Count;
Total_No = NN.ToString();

MemberName = Member{0];

MemberSumame = Member[1];

MemberRoom = Member[2];

ibIMemberID.Text = MemberlD;
IbiIMemberName. Text = MemberName;
IbiMemberSurName.Text = MemberSurname;

IbiMemberRoom.Text = MemberRoom;



IbIEQB _total.Text = Total No;
IR Tdoyn

delay s();
MemberlD = IncBlank(" "+MemberlD);
serialPort] . Write(MemberlD);// MemberlD

delay s();

MemberName = [ncBlank(MemberName);
serialPortl. Write(MemberName);// MembcrName

delay_s();

MemberSumame = IncBlank{(MemberSurname);
serialPortl . Write(MemberSumame);// MemberSumaine

delay s();

MemberRoom = IncBlank{MemberRoom);
serialPortl. Write(MemberRoom);//MemherRoom

delay_s();

Total No = IncBlank(Total No),
serialPort]. Write(Total_No);//Total No

delay s();

C_Free="";
C_Free = IncBlank(C_Free);

serialPortl . Write(C_Free);//Free

C_Free="";
C_Free = IncBlank(C_Free);

serialPort] . Write(C_Free);//Frec
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}

AW e Y : ¥
else /Tunsdif luiifoyaveaynnatiulugmvoyn
{

delay_s();

No DATA = "NO DATA IN DBMS”;
IbiMemberID.Text = No_DATA;
serialPort]. Write(No DATA);
delay_s();

C Free="";

C_Free = IncBlank(C_Free);

for (inti=0;i<=35; i++)

4

{
serialPort1. Write{(C_Free);//Return
delay s();
}
}
}
~- END CHECK MEMBER «----—eememenna- 7
— Bormow ~—m-emmmemem e i
if (Mode == "B")
{

MemberlD = MemberID.Substring(1, 8);

StringBuilder sbEQ_Checkl = new StringBuilder(};
sbEQ_Checkl.Append("SELECT EQ_StatusCode,FQ_NAME ENG")
sbEQ_Checkl.Append(" FROM Equipment");

2
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sbEQ_Checkl.Append(" WHERE Barcode ID =" + Barcode + "),
string sqlEQ_Check! = sbEQ_Check1.ToString();

RefreshDBMS();

SqlDataAdapter daEQ_Check] = new SglDataAdapier(sqlEQ_ Checkl, Conn);
DataSet dsEQ_Checkl = new DataSet();

daEQ_Check1.Fill{(dsEQ Checkl, "EQ_Check1");

if (dsEQ_Check1.Tables["EQ_Check1"].Rows.Count != 0}
{
DataTable dtEQ_Checkl;
dtEQ Checkl = dsEQ Check]1.Tables["EQ_ Checkl"];
DataRow drEQ Check];
drEQ_Checkl1 = dtEQ_Check1.Rows|[0];
EQ NAME_Borrow = drEQ Check1[1].ToString();
string EQ_Status] = drEQ_Check1{0].ToString();

if (EQ_Status] == "B")
{
delay_s();
No DATA =" 1T is Borrowed";
IbIMemberID.Text = No DATA,
serialPort]l. Write(No DATA);
delay s();
C Free="";
C_Free = IncBlank(C_Free);
for (inti=0;i<=35;i++)
{
serialPort]l. Write(C_Free);//Retum

delay s();
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else

string Date_Borrow = Date Time . Now. ToShortDateString();

string Date_Return = Date Time.Now.AddDays(7). ToShortDateString();

StringBuilder sbBorrowed] = new StringBuilder();

shBorrowedl.Remove(0, shBorrowed1.Length);

sbBorrowedl.Append("Insert into
Borrow{MeinberID,Barcode ID,BorrowDate ReturnDate,UserID) ");

sbBorrowedl.Append("Values
(@Member]ID,@Barcode 1D (@BorrowDate.(@ReturnDate @UserID )");

SqiCommand comBorrowed] = new SqlCommand();

comBorrowed1.Parameters. Add("@MemberID", SqIDbType.NVarChar).Value =

MemberlD;
comBorrowed1.Parameters. Add("@Barcode_ID", SqlDbType.NVarChar).Value =

Barcode;

comBorrowed]1.Parameters. Add("@BorrowDate", SqlDbType.NVarChar).Value =

Date Borrow;

comBorrowed1.Parameters. Add("@ReturnDate", SqiDbType.NVarChar).Value =

Date Return;

comBorrowed!.Parameters. Add("@UserID", SqiDbType.NVarChar).Value =
"00000000™;

string sqlBorrowed! = sbBorrowed1.ToString(),

if (Conn.State == ConnectionState.Open)

{
Conn.Close();

}

Conn.ConnectionString = strConn;

Conn.Open();

comBorrowed1.CommandType = CommandType.Text;
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comBorrowedl.CommandText = sqlBorrowed1;
comBorrowed1.Connection = Conn;

comBorrowedl.ExecuteNonQuery();

StringBuilder sbUpdateStatusEQ1 = new StringBuilder();
sbUpdateStatusEQ1.Append("Update Equipment ");
sbUpdateStatusEQ1.Append("SET EQ_StatusCode = 'B™);
sbUpdateStatusEQ1. Append(” Where Barcode 1D =" + Barcode + "");
SqlCommand comUpdateStatusEQ1 = new SqlCommand();

string sqlUpdateStatusEQ1 = sbUpdate StatusEQ1.ToString();

RefreshDBMS();

comUpdateStatusEQ1.CommandType = CommandType.Text;
comUpdateStatusEQ1.CommandText = sqlUpdateStatusEQ1;
comUpdateStatusEQ1.Connection = Conn;

comUpdateStatusEQ1.ExecuteNonQuery();

string B_Result = "Borrow Complete";
IbIBorrowResult.Text = B_Result;
IbIEQB_Name.Text = EQ NAME Borrow;
IbiRetumn.Text = Date Return;

#msdatoya

delay_s();
B_Result = IncBlank(” "+B_Resuit);
serialPort]. Write(B_Result);// MemberfD

delay s();

EQ NAME_Borrow = IncBlank(EQ NAME_Borrow);
serialPort] Write(EQ_NAME_Borrow);// MemberName
delay s();



> Date_Return = IncBlank(Date_Return);
serialPort1. Write(Date_Return);/ MemberSumame

delay s();

C Free="";
C_Free = IncBlank(C Free);
for {int i = 0; i <= 3; i++)
{
serialPort1. Write(C_Free);//Return

delay_s();

else

delay_s();
No_DATA =" NO DATA INDBMS";
lbiMemberlD.Text = No DATA,;

- ?

serialPortl. Write(No_DATA);
delay_s();
C Free="";
C_Free = IncBlank(C_Free);
for (inti=0;i<=5; i++)
{
serialPortl Write(C_Free);//Return

delay_s{);
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7 S - END Borrow --------=--=-m=memesosman i

private void serialPortl_DataReceived(object sender,

System.IO.Ports.Scrial DataReceivedEventArgs e)

{
/Iblstatuswork. Text = "Data Receiving™;
/fchar BB,
DataR = Convert. ToString(serialPort1 ReadLine());
/iDataR = tempDataR2;
FlagReceiveData = true;
}

private void RefreshDBMS()
{

if (Conn.State = ConnectionState.Open)
{

Conn.Close();
}

Conn.ConnectionString = strConn;

Conn.Open();

private void timer2_Tick(object sender, EventArgs e)
{

#/blDataR.Text = DataR;

ftime_d = true:

/timer2.Enabled = false;
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private void button3_Click(object sender, EventArgs e)

{

//timer]1.Enabled = false:
/*timer].Enabled = true;
while (tiine_d == false)

{

}

timer!.Enabled = false;
time_d = falsg;

*/

string benz = "PTOS";
string not = "NOT";
string beer = "BEER";
delay s();

serialPortl WriteLine("benz");
delay_s();

serialPort] Write(beer);
delay_s();

serialPort1. Write(not);

private void delay_s()

{
for (Int32 1 = 0; i <= 10000; i++)

{



private string IncBlank(string Inputl)
{
int incblank = 0;
if (Input] == null)
{
incblank = 15;

else

incblank = 15 - Inputl.Length;
}
for {(int i = 0; i <= incblank - 1; i++)
{
Inputl +="";
}

return Inputl;

}
private void ClearAllData()

{
IblBarcodel.Text ="";

IblBorrower. Text ="";
IbIBSP_Name. Text="";
IbIEQ NUM.Text="";
IblResponse. Text = "";
IblResult. Text = "*;
IblRoom.Text ="";

IblStatus. Text = "";

145



	1  Title Page
	2  Abstracts
	3  Contents
	4  Lists of Illustrative
	5.1 Chapter  1
	5.2 Chapter  2
	5.3 Chapter  3
	5.4 Chapter  4
	5.5 Chapter  5
	6 Bibliography
	7 Appendix



