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1 PIC C

C
c
PIC c
c PC
PC
C
PIC c
PIC C HITECH CCS IAR ByteCraft
HITECH PICC
HITECH PIC
PIC
PIC12F675 PIC16F84 PIC16F877  PIC16F627 Flash
PICC-Lite
C
2 HITECH-PICC
PICC ANS|
PIC PIC
PIC PICC
“ ” C
3 MPLAB-IDE PICC
PICC MPLAB-IDE
MPLAB-IDE ICE2000 1CD2
PICC
MPLAB-IDE “ HI-TECH PICC”
C
c C
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PICC PIC C

#include
pic.h”
“ _CONFIG”
PICC

main

#include <pic.h>
#include <stdio.h>
#include "lcd.h"

/* this is the maximum value of an A2D conversion. */
#define MAXVOLTAGE 5

I

__CONFIG(WDTDIS & XT & UNPROTECT);

void init(void)

{
Icd_init(FOURBIT_MODE);
ADON=1; /* enable A2D converter */
ADIE=0; /* not interrupt driven */
ADCON1=0x0E;
ADCONO=1;
TRISB=0x00; // Set PORTB in output mode
T1CON=0x31; // turn on timer 1
TMR1IE=1; // timer 1 is interrupt enabled
PEIE=1; // enable peripheral interrupts
GIE=1; // turn on interrupts
}
void interrupt isr(void)
{
if(TMRLIE && TMR1IF)
{
PORTB++;
TMR1IF=0;
}
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}

{

void main(void)

unsigned char last _value;
unsigned char volts;
unsigned char decivolts;
unsigned char outString[20];

initQ);

Icd_puts(“Adust the');
Icd_home2(); // select line 2
Icd_puts(“'potentiometer™);

while(l)

{

ADGO=1;
while(ADGO)continue;
ADIF=0;
if(ADRESH!=last_value)
{

volts=0;

Icd clear();

sprintf(outString,"A2D = %d.%d volts",volts,decivolts);

Icd_puts(outString);

}
last_value=ADRESH;

5 PICC

MPLAB

Make MPLAB

Build All
Project “ Make'
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PICC Configure Select Device
MPLAB
5 2 General
Include Path
5 3 PICC Global
C
Compilefor MPLAB ICD ICD C
ICD
Treat ‘char’ as signed PICC ‘char’
‘char’
Floating point ‘double’ width PICC ‘double’
24 float
32
5 4 PICC Compiler
C C C
Generd Advanced C
9

PICC

volatile

PICC
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Cc

Generate assembly list file
C

Compile to assembly only

Cc

PICC Linker

Generate map file

Display memory-segment usage

PICC

“ *as’ MPASM

PICC

“ Enable optimization” ,

PICC Linker

[T . mapn

PICC Assembler

Microchip
PICC
PE—
PIC C
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6 PICC

6 1
bit 1 0 1
char 8 PICC char
unsigned char 8
short 16
unsigned short 16
int 16
unsigned int 16
long 32
unsigned long 32
float 24
double 24 3R PICC double 24
32
PICC Little-endian
6 2
PICC C
unsigned int datg] 10];
struct tm {
inttm_sec
inttm_min
int tm_hour
int tm_mday
int tm_mon
inttm_year
int tm_wday
inttm_yday
int tm_isdst
}
union int_Byte {
unsigned char ¢[2];
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unsigned int i;

1
3 bank
PICC bank
bank
bankO
unsigned char buffer[32];
bit flagl,flag2;
float val[8];
bankO bank

bank
bank1 unsigned char buffer[32]; // bank1
bank?2 bit flagl,flag2; 1 bank2
bank3 float val[8]; I bank3

PIC bank 128
C bank RAM
bank
bank
bank C bank
bank
bank bank bank
4
PICC auto bankO
PIC
PICC
bank0
bankO
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bit PICC bank 8
PIC
PICC 0x000 0 0x0000
8
flagl 0x123
0x123/8 = 0x24
0x123%8 =3
flagl 0x24 3 flagl
0x24 0x123
PIC PICC
tmp 0x20
C
tmp |= 0x80 bsf 0x20,7
tmp &= 0xf7 bcf 0x20,3
if (tmp& Oxfe) btfsc 0x20,0
C
C
union
{
struct
{
unsigned b0:1;
unsigned bl:1;
unsigned b2:1;
unsigned b3:1;
unsigned b4:1;
unsigned b5:1;
unsigned b6:1;
unsigned b7:1;
JoneBit;
unsigned char allBit;
IMyData;
MyData.oneBit.b3=1; //b3 1
MyData.alIBits =0; // 0
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1 1
ANSI-C
6
PICC |EEE-754
4
24
float
double
7
C
PICC

unsigned char tmpData @ 0x20; //tmpData
PICC
0x20 0x20

unsigned char tmpData @ 0x20; //tmpData
bit tmpBit0 @ tmpData* 8+0; //tmpBit0

bit tmpBitl @ tmpData* 8+1; //tmpBit0

bit tmpBit2 @ tmpData* 8+2; //tmpBit0
tmpData

13/57
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PICC

24 double
32
24

bank
PICC
PICC

0x20
tmpData

0x20
tmpData O
tmpData 1
tmpData 2
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® extern —
C
“ extern” testl.c
bank1 unsigned char varl, var2; // bank1
test2.c
extern bank1 unsigned char varl, var2; // bank1
® volatile —
PICC C
“ volatile”
10
“ voldtile’

volatile unsigned char STATUS @ 0x03;
volatile bit commFlag;
“ volatile” C

volatile

volatile

volatile

® const —

const”

ROM ROM
“ congt” “ retlw”
PICC

const unsigned char name[]="Thisisademo”; //
“ congt” RAM

® pesistent —
PICC
main
PICC “ persistent”
' persisten”
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persistent unsigned char hour,minute,second; //
persistent
persistent PIC

PICC C PIC
L RAM

unsigned char *ptr0; 1 bank0/1
bank2 unsigned char *ptrl; // bank2/3
bank3 unsigned char *ptr2; // bank2/3
bank bankO  bankl
bank2 bank3
bank bankO
bank
bank

° ROM

ROM
const unsigned char company[]="Microchip”; // ROM
const unsigned char *romPtr; Il ROM

romptr company; //
data = *romPtr++; ) 1

* romPtr data; //

[
C PICC
PIC
PICC RAM

“ LI T

persistent volatile’

PICC

A. bank
bank0/1 bank?2/3
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bank

bankO

I bank0/1 bank0
unsigned char *ptr0;

i bank2/3 bank0
bank2 unsigned char *ptr0;

I bank2/3 bank1

bank2 unsigned char * bank1 ptr0;

bank bank

bank

B. volatile persistent  const

bank volatile persistent

const
bank
I bank0/1 bankO
volatile unsigned char *ptr0;
I bank2/3 bank1
bank2 unsigned char * volatile bank1 ptr0;
I ROM ROM

const unsigned char * const ptr0;

PICC
PIC C
1
PICC c
PIC 2K C
2K

2K
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PIC

3

PICC

#ifndef LCD H

#define _LCD H_

static bit LCD_RS @ ((unsigned)&PORTB*8+7); // Register select
static bit LCD_RW @ ((unsigned)&PORTB*8+6); // Register select
static bit LCD_EN @ ((unsigned)&PORTB*8+5); // Enable

static bit LCD D4 @ ((unsigned)&PORTB*8+1); // Data.4

static bit LCD D5 @ ((unsigned)&PORTB*8+2); // Data.5

static bit LCD_D6 @ ((unsigned)&PORTB*8+3); // Data.6

static bit LCD D7 @ ((unsigned)&PORTB*8+4); // Data.7

extern void lcd write(unsigned char);

extern void lcd_clear(void);

extern void lcd_puts(const char * s);

extern void lcd goto(unsigned char pos);

extern void lcd_init(void);

extern void lcd_putch(char);

#endif

4
PICC C

void interrupt 1SR(void);
13 I SR”

“ void”

“ interrupt”
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“ interrupt” pPICC

0x0004
‘ retfie’
static void interrupt
isr(void) // Here be interrupt function - the name is
// unimportant.
{
if(1TOIF) // Was this a timer overflow?
bad_intr = 1; // NO! Shock horror!
count++; // Add 1 to count - insert idle comment
TOIF = 0; // Clear interrupt flag, ready for next
PORTA "= 1; // toggle bit 0 of Port A, to show we"re alive
}
PICC
C
PICC
PIC
7 5
PICC C

“ #include <math.h>"

“ #include <string.h>"
PICC
C
printf/sprintf

C
getch()  putch()

getch()

bank0
* printf/sprintf”
scanf printf PICC
scanf/printf
putch()
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8 PICC

PICC

8 1
PIC PICC
C
__CONFIG (HS & UNPROTECT & PWRTEN & BORDIS & WDTEN);
“ _ CONFIG”
pic.h
HEX
16F7x
* */

#define RC OX3FFF /I RC
#defineHS OX3FFE /I HS
#define XT OX3FFD /I XT
#define LPOX3FFC  //LP

[* */

#define WDTEN Ox3FFF //
#define WDTDIS Ox3FFB  //

[* */

#define PWRTEN Ox3FF7  //
#define PWRTDIS Ox3FFF  //

[* */

#define BOREN Ox3FFF  //
#define BORDIS Ox3FBF  //

[* */

#define UNPROTECT Ox3FFF //
#define PROTECT Ox3FEF I

PIC _IDLOC
__IDLOC (1234);

16 b OX ”
01020304
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clrwat” “ deep” ;

“ #endasm”

PIC

asm(“clrwdt”);
PICC

PIC
“ #asrnu

moviw 0x20
movwf FSR
clrf _INDF
incf _FSRf
btfss FSR,7
goto $-3
#endasm

volatile unsigned char tmp; //
void Test(void) //
{
#Hasm //
clrf _STATUS//
movlw 0x10 //
movwf _tmp //tmp=0x10
#endasm //

bankO

if (tmp==0x10) { // C

bankO
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C
bank bank
volatile bank1 unsigned char tmpBankZ1; // bank1
volatile bank2 unsigned char tmpBank?2; // bank?2
volatile bank3 unsigned char tmpBanks3; // bank3
void Test(void) //
{
#asm //

bcf _STATUS,6// bank1

bsf _STATUS5

movlw 0x10 //

movwf _tmpBank1”0x80 //tmpBank1=0x10

bsf _STATUS,6// bank2

bcf _STATUS5

movlw 0x20 //

movwf _tmpBank1”0x100 //tmpBank2=0x20

bsf _STATUS,6// bank3

bsf _STATUS,5

movlw 0x30 //

movwf _tmpBank1"0x180 //tmpBank1=0x30

#endasm //
}
C bank
bank bankO
0x00 PIC
bank
PICC bank bank
3 C
PICC “
” bankO
C

/iIC
void Test(unsigned char inVarl, inVar2)
{
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unsigned char tmp1, tmp2;
#asm //
incf ?a_Test+0,f //tmpl++;
decf ?a_Test+1,f //tmp2--;
movlw 0x10
addwf ?a Test+2,f /linVarl += 0x10;
rrf ?_Test,w //inVar2

rrf ?_Test,f
#endasm //
}
PICC
PICC “ Little endian”
11-14 C
C
1116
unsigned int RR_Shift16(unsigned int var, unsigned char count)
{
while(count--) //
{
#Hasm //
rrf ?_RR_Shift16+0,w // C
rrf ?_RR_Shift16+1,f //var 1 C
rrf ?_ RR_Shift16+0,f //var 1
#endasm //
}
return(var); //
}
4
C
°
*.as
C C
C
C
bit EvenParity(unsigned char data)
{
#asm
swapf ?a_EvenParity+0,w // data ?7a_EvenParity+0
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xorwf ?a_EvenParity+0,f
rrf 7a_EvenParity+0,w
xorwf ?a_EvenParity+0,f
btfsc ?a_EvenParity+0,2
incf ?a_EvenParity+0,f
#endasm
) data
if (data& 0x01)
return(l);
else
return(0);

10 PICC

10.1 ABS

ABS

#include <stdlib.h>

aby() j

#include <stdio.h>
#include <stdlib.h>
void main (void)
{
inta=-5
printf("The absolute value of %d is%d\n" a abs(a))

10.2 ACOS

ACOS

#include <math.h>
double acos (doublef)
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acos( ) cos( ) -1 1]

#include <math.h>
#include <stdio.h>

I* [-1 1] */
void
main (void)
{
floati a
for(i=-1.0 i<10 i+=01)
{

a= acos(i)*180.0/3.141592
printf("acos(%f) = %f degrees\n” i a)
}

[0 m] -1 1
0

sin() cos() tan() asin() aan() atan2()

10.3 ASCTIME

ASCTIME

#include <time.h>
char * asctime (struct tm * t)

asctime( ) t struct tm
26
Sun Sep 16 01:03:52 1973\n\0
localtime( ) struct tm
ASCII time( ) time( )

#include <stdio.h>
#include <time.h>
void
main (void)
{
time_t clock
struct tm* tp
time(& clock)
tp = localtime(& clock)
printf("%s" asctime(tp))

time( )
time( )

ctime() gmtime() localtime() time()
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104 ASIN

ASIN

#include <math.h>
double asin (doublef)

asin( ) sin( ) -1 1]

#include <math.h>
#include <stdio.h>
void
main (void)
{
floati a
for(i=-1.0 i<10 i+=01)
{
a=asin(i)*180.0/3.141592
printf("asin(%f) = %f degrees\n” 1 a)
}
}

[-Tt/2 1/2]
[-1 1] 0

Sin() cos() tan() acos() atan() atan2()

10.5 ATANZ2

ATAN2

#include <math.h>
double atan2 (doubley double x)

yIX

#include <stdio.h>
#include <math.h>
void

main (void)

{
}

printf("%f\n"*  aan2(1.5 1))

yIX [Tt 1]
0

Sin() cos() tan() acos() atan() atan2()
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10.6 ATAN

ATAN

#include <math.h>
double atan (double x)

e tan(e)=x X

[-t/2 mi/2]

#include <stdio.h>
#include <math.h>
void

main (void)

{
}

printf("%f\n"  atan(1.5))

sin() cos() tan() acos() aan() atan2()

10.7 ATOF

ATOF

##include <stdlib.h>
double atof (const char * )

tof( )
ASCII

#include <stdlib.h>
#include <stdio.h>
void
main (void)
{
char buf[80]
doublei
gets(buf)
i = atof (buf)
printf("Read %s:. converted to %f\n"  buf i)
}

0.0

atoi() atol()
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10.8 ATOI

ATOI

#include <stdlib.h>
int atoi (const char * 9)

atoi()
ASCII

#include <stdlib.h>
#include <stdio.h>
void
main (void)
{
char buf[80]
inti
gets(buf)
i = atoi(buf)
printf("Read %s. converted to %d\n"  buf i)
}

xtoi() atof() atol()

10.9 ATOL

ATOL

#include <stdlib.h>
long atol (const char * )

atol()
ASCI|

#include <stdlib.h>
#include <stdio.h>
void
main (void)
{
char buf[80]
longi
gets(buf)
i = atol(buf)
printf("Read %s:. converted to %ld\n" buf i)
}

atoi() atof()

27157



10.10 CEIL

CEIL

#include <math.h>
double ceil (doublef)

f

#include <stdio.h>

#include <math.h>

void

main (void)

{
doublej
scanf("%lf"  &j)

}

printf("The ceiling of %lf is%If\n" |

ceil(j))

10.11 COSH

COSH SINH TANH

#include <math.h>

double cosh (double f)
double sinh (double f)
double tanh (double f)

co() sin()

tan()

#include <stdio.h>
#include <math.h>
void

main (void)

{
printf("%f\n"
printf("%f\n"
printf("%f\n"

cosh(1.5))
sinh(1.5))
tanh(1.5))
}

cosh( )

sinh() tanh( )
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10.12 COS

COS

#include <math.h>
double cos (doublef)

#include <math.h>
#include <stdio.h>
#define C 3.141592/180.0
void
main (void)
{
doublei
for(i=0 i<=180.0 i+=10)
printf("sin(%63.0f) = %f cos=%f\n" i sin(i*C) cos(i*C))
}

[-1 1]

Sin() tan() asin() acos() atan() aan2()

10.13 CTIME

CTIME

#include <time.h>
char * ctime (time t* t)

ctime() asctime( )

#include <stdio.h>
#include <time.h>
void
main (void)
{
time_t clock
time(& clock)
printf("%s" ctime(& clock))
}

time( )
time()

gmtime() localtime() asctime() time()
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10.14 DIV

DIV

#include <stdlib.h>
div_t div (int numer int demon)

div()

#include <stdlib.h>
#include <stdio.h>
void
main (void)
{
div_tx
X =div(12345 66)

}

printf("quotient = %d remainder = %d\n" x.quot X.rem)

div_t

gmtime() localtime() asctime() time()

10.15 Dl

DI El

#include <pic.h>
void ei(void)
void di(void)

() di()
e() di()

getticks()

pic.h

#include <pic.h>
long count
void interrupt tick(void)

{

}
long getticks(void)
{

count++

longva /* count
di()

val = count

ei()

return va

*/
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10.16 EEPROM_READ

EEPROM_READ EEPROM_WRITE

#include <pic.h>
unsigned char eeprom_read (unsigned char addr)

void eeprom_write (unsigned char addr  unsigned char value)

EEPROM
EEPROM
EEPROM EEPROM

EEPROM

EEPROM

EEPROM

eeprom_write( )

#include <pic.h>
void
main (void)
{
unsigned char data
unsigned char address
address = 0x10
data = eeprom_read(address)

eeprom_write( )
EEPROM
EEPROM

eeprom_read( )
GIE

eeprom_write( )
EEIF

10.17 EVAL_POLY

EVAL_POLY

#include <math.h>
double eval_poly (doublex const double* d

int n)

eval_poly()
y =Xx*x*d2 + x*d1 + dO
n

#include <stdio.h>
#include <math.h>
void

main (void)

{
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doublex 'y

doubled[3] ={1.1 35 2.7}
X=22

y=evd _poly(x d 2)

printf("The polynomial evaluated at %f is %f\n" x y)
}
X
10.18 EXP
EXP
include <math.h>
double exp (doublef)
exp() ef f

#include <math.h>
#include <stdio.h>
void
main (void)
{
doublef
for(f=0.0 f<=5 f+=1.0)
printf("eto %1.0f = %f\n" f exp(f))
}

log() 10g10() pow()

10.19 FABS

FABS

#include <math.h>
double fabs (doublef)

#include <stdio.h>
#include <math.h>
void

main (void)

{
}

printf("9%f %6f\n"  fabs(1.5) fabs(-1.5))

abs()
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10.20 FLOOR

FLOOR

#lnclude <math.h>
double floor (double f)

#include <stdio.h>

#include <math.h>

void

main (void)

{
printf("%f\n"  floor( 1.5))
printf("%f\n"  floor( -1.5))

}

10.21 FREXP

FREXP

#include <math.h>
double frexp (doublef int* p)

frexp( )
p int
0 f=xx 2p f 0

05 10

#include <math.h>
#include <stdio.h>
void
main (void)
{
doublef
inti
f =frexp(23456.34 &i)
printf("23456.34 = %f * 2°%d\n" f i)
}

|dexp()
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1022 GET_CAL_DATA

GET_CAL_DATA

#include <pic.h>
double get_cal data (const unsigned char * code ptr)

PIC 14000 32
KREF KBG BHTHERM KTC 32
TWDT

FOSC

#include <pic.h>
void
main (void)
{
double x
unsigned char y
x = get_cal_data(KREF) /* slope referenceratio
y =TWDT /* wWDT */

*/

PIC 14000

10.23 GMTIME

GMTIME

#include <time.h>
struct tm * gmtime (time t * t)

t )
19/0 1 1 0 O O

time.h

#include <stdio.h>
#include <time.h>
void
main (void)
{
time_t clock
struct tm * tp
time(& clock)
tp = gmtime(& clock)
printf("It" s%d in London\n" tp->tm_year+1900)

tm time()
time( )

ctime() asctime() time() locatime()
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10.24 |1SALNUM

ISALNUM [ISALPHA ISDIGIT ISLOWER

#include <ctype.h>
int isalnum (char c)
int isalpha (char c)
int isascii (char )
int iscntrl (char c)
int isdigit (char c)
int islower (char c)
int isprint (char c)
int isgraph (char c)
int ispunct (char c)
int isspace (char c)
int isupper (char ¢)
int isxdigit(char ¢)

isalnum (c) c 09
isalpha(c) c A Z a z
isascii (C) c 7 ASCIl
iscntrl (c) c

isdigit (c) c

islower (C) c a z

isprint (c) C
isgraph (c) c
ispunct (c) c
isspace () c TAB
isupper (c) c A Z

isxdigit (c) c 09 af A F

#include <ctype.h>
#include <stdio.h>
void
main (void)
{

char buf[80]

inti

gets(buf)

i=0

while(isalnum(buf[i]))

i++

buf[i]=0

printf("" %s istheword\n" buf)
}

toupper() tolower() toascii()
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10.25 KBHIT

KBHIT

#include <conio.h>
bit kbhit (void)

getch()

#include <conio.h>

void

main (void)

{
inti
while('kbhit())
{

cputs("l’ mwaiting..")
for(i=0 i 1=1000
continue

i++)

sources

etch() getche()

10.26 LDEXP

LDEXP

#include <math.h>

double Idexp (doublef inti)

|dexp( ) frexp()

#include <math.h>
#include <stdio.h>
void
main (void)
{
doublef
f =Idexp(1.0 10)
printf("1.0* 2210 = %f\n"
}

f)

f
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| | frexp()

10.27 LDIV

LDIV

#include <stdlib.h>

Idiv_t Idiv (long number long denom)

Idiv()
Ldiv()
ldiv_t

div()

#include <stdlib.h>
#include <stdio.h>
void
main (void)
{
Idiv_tlt
It =1div(1234567 12345)

printf("Quotient = %Ild remainder = %ld\n"  It.quot

}

[t.rem)

Idiv_t

div()

10.28 LOCALTIME

LOCALTIME

#include <time.h>
struct tm * localtime (time t * t)

t
1970 1 1 0 0 O
localtime( ) time_zone
MS-DOS

localtime( )

time.h

gmtime( )

#include <stdio.h>
#include <time.h>
char * wday[] = {

"Sunday" "Monday" "Tuesday" "Wednesday"
"Thursday" "Friday" "Saturday"

}

void

main (void)

{

time_t clock
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struct tm * tp

time(& clock)

tp = localtime(& clock)

printf("Today is%s\n" wday[tp->tm_wday])

tm

time( )

time()

ctime() asctime() time()

10.29 LOG

LOG LOGI10

#include <math.h>
double log (double f)
double log10 (double f)

log() f 10g910()

10

#include <math.h>
#include <stdio.h>
void
main (void)
{
doublef
for(f=10 f<=100 f+=10)
printf("log(%1.0f) = %f\n" f log(f))

}
0
exp() pow()
10.30 MEMCHR
MEMCHR
#include <string.h>
I* */
const void * memchr (const void * block intval size tlength)
I* */
void * memchr (const void * block intval size tlength)
memchr() strchr() ; null
memchr( )
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#include <string.h>
#include <stdio.h>
unsignedintary[ ]={1 5 0x6789 0x23}
void
main (void)
{
char * cp
cp = memchr(ary 0x89 sizeof ary)
if('cp)
printf("not found\n™)
else
printf("Found at offset %u\n" cp - (char *)ary)

}

strchr()

1031 MEMCMP

MEMCMP

#include <string.h>
int memcmp (const void * sl, const void * s2, size tn)

memcmp() n strncmp()
strncmp() memcmp()
ASCII ASCII

#include <stdio.h>
#include <string.h>
void
main (void)
{
int buf[10], cow[10], i;
buf[Q] = 1;
buf[2] = 4;
cow[0] =1,
cow[2] =5
buf[1] = 3;
cow[l] = 3;
i = memcmp(buf, cow, 3*sizeof(int));
if(i <0)
printf("less than\n");
eseif(i > 0)
printf("Greater than\n");
else
printf("Equal\n");

sl 2 , -1

39/57



| |strncpy() strncmp()  strchr()  memset()  memchr()

10.32 MEMCPY

MEMCPY

#include <string.h>

I* */

void * memcpy (void * d, const void * s, size t n)

* */

far void * memcpy (far void * d, const void * s, size t n)

memcpy() . s n

strepy ()
memcpy ()

#include <string.h>
#include <stdio.h>
void
main (void)
{
char buf[80];
memset(buf, 0, sizeof buf);
memcpy (buf, "a partia string”, 10);
printf("buf =’%s\n", buf);
}

memcpy()

strncpy()  strnemp()  strchr()  memset()

10.32 MEMMOVE

MEMMOVE

#include <string.h>

I* */

void * memmove (void * sl, const void * s2, size t n)

I* */

far void * memmove (far void * sl, const void * s2, size t n)
memmove() memcpy/() memmove()
memmove()

strnepy(), strnemp(), strchr(), memcpy()
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10.33 MEMSET

MEMSET

#include <string.h>
I* */
void * memset (void * s, int ¢, size tn)

* */
far void * memset (far void * s, int ¢, size t n)
memset() c s n

#include <string.h>

#include <stdio.h>

void

main (void)

{
char abuf[20];
strepy(abuf, "Thisisastring”);
memset(abuf, 'x’, 5);
printf("buf ='%s'\n", abuf);

}

strncpy(), strnecmp(), strchr(), memcpy(), memchr()

10.34 MODF

MODF

#include <math.h>
double modf (double value, double * iptr)

modf() value 2 vaue
-3.17 -3 -0.17
iptr

#include <math.h>
#include <stdio.h>
void

main (void)

doublei_val, f vd,
f va = modf(-3.17, &i_val);
}

value
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10.35 PERSIST_CHECK

PERSIST_CHECK, PERSIST_VALIDATE

#include <sys.h>
int persist_check (int flag)
void persist_validate (void)

persist_validate()
persist_validate()

0 persist_validate()

persist_check() non-volatile
persistent NVRAM

RAM

RAM

NVRAM persist_validate()

#include <sys.h>

#include <stdio.h>
persistent long reset_count;
void

main (void)

if (! persist_check(1))

printf("Reset count invalid - zeroed\n");
else

printf("Reset number %ld\n", reset_count);
reset_count++; /* update count */
persist_validate(); /* and checksum */
for(;;)

continue; /* sleep until next reset */

NVRAM ,

NVRAM

10.36 POW

POW

#include <math.h>
double pow (double f, double p)

pow() f p

#include <math.h>
#include <stdio.h>
void

main (void)

{
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doublef;
for(f=10;f<=10.0;f+=10)
printf("pow(2, %1.0f) = %f\n", f, pow(2, f));

f p

log(), 10g10(), exp()

10.38 PRINTF

PRINTF

#include <stdio.h>
unsigned char printf (const char * fmt, ...)

printf() staout
sprintf() printf()

%m.nc m n

%*d

0 %08.4x 8

[ —_ [
f —_— m n n
6 0

printf("Total = %4d%%", 23)
' Total = 23%’
printf("Sizeis %lIx" , size)
size %s

printf("Name = %.8s", "a1234567890")
’ Name = al234567"

printf("xx%*d", 3, 4)
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XX 4
[* vprintf */
#include <stdio.h>
int
error (char * s, ...)
{
va list ap;
va start(ap, 9);
printf("Error: ");
vprintf(s, ap);
putchar(’\n’);
va_end(ap);
}
void
main (void)
t
inti;
i=3;
error("testing 1 2 %d", i);
}

printf()
printf

PICC - L HPDPIC
printf

10.39 RAND

RAND

#include <stdlib.h>
int rand (void)

rand() 0 32767

srand()

time()

#include <stdlib.h>
#include <stdio.h>
#include <time.h>
void
main (void)
{
time_t toc;
inti;
time(&toc);
srand((int)toc);
for(i=0;i!=10;i++)
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printf("%ad\t", rand());
putchar(’\n’);
}

time()
time()

srand()

10.40 SIN

SIN

#include <math.h>
double sin (doublef)

#include <math.h>
#include <stdio.h>
#define C 3.141592/180.0
void

main (void)

doublei;
for(i=0;i<=180.0;i+=10)
printf("sin(%3.0f) = %f, cos = %f\n", i, sin(i* C), cos(i* C));

}
f

cos(), tan(), asin(), acos(), atan(), atan2()

10.41 SPRINTF

SPRINTF
#include <stdio.h>
I* */
unsigned char sprintf (char *buf, const char * fmt, ...)
I* */
unsigned char sprintf (far char *buf, const char * fmt, ...)
sprintf() printf() ;
buf buf
printf()
sprintf()
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1042 SOQRT

SQRT

#include <math.h>
double sgrt (doublef)

sqrt()

#include <math.h>
#include <stdio.h>
void

main (void)

doublei;
for(i=0;i<=20.0;i+=1.0)
printf("square root of %.1f = %f\n", i, sgrt(i));
}

exp()

10.43 SRAND

SRAND

#include <stdlib.h>
void srand (unsigned int seed)

srand() rand()

rand()
z80

#include <stdlib.h>
#include <stdio.h>
#include <time.h>
void
main (void)
{
time_t toc;
inti;
time(&toc);
srand((int)toc);
for(i=0;i!=10;i++)
printf("%ad\t", rand());
putchar(’\n’);

rand()
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10.44 STRCAT

STRCAT

#include <string.h>

I* */

char * strcat (char * s, const char * s2)

* */

far char * strcat (far char * sl, const char * s2)

s2 sl
sl

#include <string.h>
#include <stdio.h>
void
main (void)
{
char buffer[256];
char * sl, * s2;
strepy (buffer, "Start of line");
sl = buffer;
s2="..endof line";
streat(sl, s2);
printf("Length = %d\n", strlen(buffer));
printf("string = \"%s\"\n", buffer);
}

sl

strepy(), stremp(), strncat(), strien()

10.45 STRCHR

STRCHR, STRICH

#include <string.h>

I* */

const char * strchr (const char * s, int c)
const char * strichr (const char * s, int €)
I* */

char * strchr (const char * s, int ¢)

char * strichr (const char * s, int C)

strchr() S
0 Strichr() strchr()

#include <strings.h>
#include <stdio.h>
void

main (void)

{
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static char temp[] = "Hereitis...";
charc='s;
if (strchr(temp, c))
printf (" Character %c was found in string\n", c¢);
else
printf("No character was found in string™);

8

strrchr(), strien(), stremp()

10.46 STRCMP

STRCMPB, STRICMP

#include <string.h>
int strcemp (const char * sl, const char * s2)
int stricmp (const char * s1, const char * s2)

stremp() 2
s2
Stricmp() stremp()

ASCII

include <string.h>
#include <stdio.h>
void
main (void)
t
inti;
if((i = stremp("ABC", "ABc")) <0)
printf("ABC isless than ABc\n");
eseif(i > 0)
printf("ABC is greater than ABc\n'");
else
printf("ABC isequal to ABc\n");

C
-1 01

strien(), strncmp(), strcpy(), strcat()

10.47 STRCPY

STRCPY

#include <string.h>

I* */

char * strcpy (char * s, const char * s2)
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I* */
far char * strepy (far char * s1, const char * s2)

s2 sl
2

#include <string.h>
#include <stdio.h>
void
main (void)
{
char buffer[256];
char * sl, * s2;
strepy (buffer, "Start of line");
sl = buffer;
s2="..endof line";
streat(sl, s2);
printf("Length = %d\n", strlen(buffer));
printf("string =\"%s\"\n", buffer);
}

strnepy(), strlen(), streat(), strien()

10.48 STRCSPN

STRCSPN

#include <string.h>
size t strespn (const char * sl, const char * s2)

strespn() sl

#include <stdio.h>

#include <string.h>

void

main (void)

{
gtatic char set[] = "xyz";
printf("%d\n", strcspn( "abcdevwxyz”, set));
printf("%d\n", strcspn( "xxxbcadefs’, seat));
printf("%d\n", strespn( "1234567890", set));

strspn()

10.49 STRNCAT
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STRNCAT

#include <string.h>

I* */

char * strncat (char * s1, const char * s2, size t n)

I* */

far char * strncat (far char * sl, const char * s2, size tn)

2 sl
Sl 1

#include <string.h>
#include <stdio.h>
void
main (void)
{
char buffer[256];
char * sl, * s2;
strepy (buffer, "Start of line");
sl = buffer;
s2="..endof line";
strncat(sl, s2, 5);
printf("Length = %d\n", strien(buffer));
printf("string = \"%s\"\n", buffer);
}

sl

strepy(), stremp(), streat(), strien()

10.50 STRNCMP

STRNCMP, STRNICMP

#include <string.h>
int strncmp (const char * s, const char * s2, size t n)
int strnicmp (const char * sl, const char * s2, size t n)

strncmp()
sl s2
ASCII Strnicmp()

#include <stdio.h>
#include <string.h>

void
main (void)
L
inti;
i = stremp("abexyz', "abexyzh);
if(i ==0)
printf("Both strings are equal\n");
eseif(i > 0)
printf(" String 2 less than string 1\n");
else

printf("String 2 is greater than string 1\n");
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C
-1 01

strien(), stremp(), strepy(), streat()

10.51 STRNCPY

STRNCPY

#include <string.h>

I* */

char * strnepy (char * sl, const char * 2, size t n)

I* */

far char * strnepy (far char * s, const char * s2, size t n)

2 sl
2 n

#include <string.h>
#include <stdio.h>
void
main (void)
{
char buffer[256];
char * sl, * s2;
strncpy(buffer, "Start of line", 6);
sl = buffer;
s2="..endof line";
streat(sl, s2);
printf("Length = %d\n", strlen(buffer));
printf("string = \"%s\"\n", buffer);
}

sl

strepy(), streat(), strien(), stremp()

10.52 STRPBRK

STRPBRK

#include <string.h>

I* */

const char * strpbrk (const char * sl, const char * s2)
I* */

char * strpbrk (const char * s1, const char * s2)

strpbrk() sl 2
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#include <stdio.h>
#include <string.h>
void

main (void)

{
char * str ="Thisisastring.";
while(str = NULL)

{
printf( "%s\n", str);
str = strpbrk( str+1, "aeiou” );
}
}

10.53 STRRCHR

STRRCHR, STRRICHR

#include <string.h>

* */
const char * strrchr (char * s, int €)
const char * strrichr (char * s, int ¢)
I* */

char * strrchr (char * s, int ¢)

char * strrichr (char * s, int ¢)

strrchr() strchr()
c
strrichr() strrchr()

#include <stdio.h>
#include <string.h>
void

main (void)

{
char * str ="Thisisastring.";
while(str = NULL)

{
printf( "%s\n", str);
str = strrchr( str+1, 's’);
}
}

strchr(), strlen(), stremp(), strepy(), streat()
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10.54 STRSPN

STRSPN

#include <string.h>
size t strspn (const char * s1, const char * s2)

strspn() sl 2

#include <stdio.h>
#include <string.h>
void

main (void)

printf("%d\n", strspn("Thisisastring", "This"));
printf("%d\n", strspn("Thisisastring", "this"));
}

strespn()

10.55 STRSTR

STRSTR, STRISTR

#include <string.h>

I* */

const char * strstr (const char * sl, const char * s2)
const char * stristr (const char * sl, const char * s2)
I* */

char * strstr (const char * s1, const char * s2)

char * stristr (const char * sl, const char * s2)

strstr() sl 2 stristr()

#include <stdio.h>
#include <string.h>
void

main (void)

printf("%ad\n", strstr("Thisisastring”, "str"));
}

53/57



10.55 STRTOK

STRTOK

#include <string.h>

I* */

char * strtok (char * sl, const char * s2)

I* */

far char * strtok (far char * sl, const char * s2)
strtok() sl

s2

strtok()

#include <stdio.h>
#include <string.h>
void
main (void)
{
char * ptr;
char * buf = "Thisisastring of words.";
char * sep_tok=".,21";
ptr = strtok(buf, sep_tok);
while(ptr '= NULL)

printf("%s\n", ptr);
ptr = strtok(NULL, sep_tok);
}
}

s2

10.56 TAN

TAN

#include <math.h>
double tan (doublef)

tan() f

#include <math.h>
#include <stdio.h>
#define C 3.141592/180.0

void
main (void)

doublei;
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for(i=0;i<=180.0;i+=10)
printf("tan(%3.0f) = %f\n", i, tan(i* C));

f

sin(), cos(), asin(), acos(), atan(), atan2()

10.57 TIME

TIME

#include <time.h>
time ttime (time t* t)

1970
t

#include <stdio.h>
#include <time.h>
void
main (void)
{
time_t clock;
time(& clock);
printf("%s", ctime(& clock));
}

1970 1 1 0 0 O
time()

ctime(), gmtime(), localtime(), asctime()

10.58 TOLOWER

TOLOWER, TOUPPER, TOASCII

#include <ctype.h>
char toupper (int c)
char tolower (int c)
char toascii (int )

toupper() tolower()
0 0177
tolower()

toascii()
toupper()

#include <stdio.h>
#include <ctype.h>
#include <string.h>
void

main (void)

{

char * arrayl = "aBcDE";
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inti;
for(i=0;i < strlen(arrayl); ++i)

printf("%c", tolower(array1[i]));

}
printf("\n");
}

islower(), isupper(), isascii()

10.59 STRLEN

STRLEN

#include <string.h>
size t strlen (const char * )

strien() sl

#include <string.h>
#include <stdio.h>
void
main (void)
{
char buffer[256];
char * sl, * s2;
strepy (buffer, "Start of line");
sl = buffer;
s2="..endof line";
streat(sl, s2);
printf("Length = %d\n", strlen(buffer));
printf("string =\"%s\"\n", buffer);

10.60 VA _START

VA_START,VA_ARGVA_END

#include <stdarg.h>

void va_start (va list ap, parmN)
typeva_arg (ap, type)

void va_end (va list ap)

parmN
va list
parmN va start()
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va arg()
va arg()

va_ arg(ap,int)

#include <stdio.h>

#include <stdarg.h>

void

pf (inta, ...)

{
va list ap;
va start(ap, a);
while(a-)
puts(va_arg(ap, char *));
va_end(ap);

}

void

main (void)

{
}

pf(3, "Line 1", "line 2", "line 3");

10.61 XTOIl

XTOl

#include <stdlib.h>
unsigned xtoi (const char * s)

xtoi()

ASCII

#include <stdlib.h>
#include <stdio.h>
void
main (void)
{
char buf[80];
inti;
gets(buf);
i = xtoi(buf);
printf("Read %s:. converted to %x\n", buf, i);

atoi()
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