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2 A kL(title):

CErEDELAL > K

7 % 1 KL (subtitle):
DB DOA L > R
The thread at the imitation of the C language.
LTV 2 SRR 72 5
The resembling but original singleton.
EREICED ALy FEW ) BEE O]

Copying a concept, the thread, by the C language.



[* Toggle.h */

#include <stdio.h> /* printf() */

#include <time.h> /* time(), clock() */
#include <stdlib.h> /* calloc(), free(), rand() */
#include <conio.h> /* kbhit(), getche() */
#define CLEAR system(*'cls™)

#define OK 1

#define NG 0

#define USE_THREAD
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/* Toggle_Timer.h */

/* BSEICERT 2EBRDES */
#define WOVICLOCKSIZE 1000000.0
#define WOVI_PER_1S 25000.0

/¥ BBAL Y REEK*/
#ifdef USE_THREAD

[* BRUUAL Y FICERT5EHRDES */
#define INITCLOCKNO 1000001
#define STOPCLOCKNO 1000002

[* WEEHEE ¥/
typedef struct tag_Thread
{
/* B LA Ly KID */
int ID;
/* 18 TEFIARET */
double preClock;
/* woviClockh'preClockh* 5 setClock# 1 Z 1z SRunzFEA */
double setClock;
/* RunH X N fz B8k & SR S f= 8 I fEA (countUpNextRun H IR E N F= [E1K) */
long count;
/* Listi&gE */
struct tag_Thread *previous;
struct tag_Thread *next;

}Thread;
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/* B UUAY Y FEwoviRB#BO 7O 24 TES */

/* EEDIEHFIFLLTD@EY */

#endif

double getClock(void);

#ifdef USE_THREAD

void nextRun(Thread *This, unsigned int ms);

void countUpNextRun(Thread *This, unsigned int ms);

void Run(Thread *This); /* Toggle_main.c CRAB=ZEHZL X9 */
void Init(Thread *This); /* Toggle_main.c CHRAEE&EZLET */
void Destroy(Thread *This); /* Toggle_main.c CRHAZEEZL X */
Thread *new_Thread(unsigned short int id);

void delete_(Thread *This);

void Start(Thread *This);

void Stop(Thread *This);

int Thread_checkAllDelete(void);

Thread *Thread_getThread(unsigned short int id);

Thread *Thread_Start(unsigned short int id);

void Thread_Toggle(unsigned short int id);

void woviRun(void);

void wovilnit(void);

#endif

/* ZAEEL ¥/

void wovi(void);

/* 2 A I{VERILEaER */
void initWOVI(void);
/* 2 )MFEEE/
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void setSleep(unsigned int ms);
/* IREBFRRTR ¥/

void PrintCurrentTime(void);
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/* Toggle_Timer.c */

#include "Toggle.h"
#include "Toggle_Timer.h"

/* Bz R I NBERES */

double woviClock;

/¥ BBA LY REEK*/
#ifdef USE_THREAD

/* WOVIFERLIA VARV AEE */
Thread woviThreadFirst;

Thread woviThreadLast;

#endif

/* BEFRIBS */
double getClock(void)
{

return woviClock;

#ifdef USE_THREAD

/* AL F®Dvoid Sleep(int ms)DALA */

void nextRun(Thread *This, unsigned int ms)

{
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This->preClock = woviClock;
This->setClock = (((double) ms) / 1000);

return;

/* AL F®Dvoid Sleep(int ms)DLA */
void countUpNextRun(Thread *This, unsigned int ms)
{

nextRun(This, ms);

This->count++;

ALy FOOAVA NS 720K */
Thread *new_Thread(unsigned short int id)
{
Thread *List;
Thread *new_List;
List = &woviThreadFirst;
while(List->next->next = NULL)
{
List = List->next;
}
new_List = (Thread *)calloc(1, sizeof(Thread));
if(new_List == NULL)
{
printf("¥ncalloc failed");
return NULL;
}

new_List->previous = List;
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new_List->next = List->next;
new_List->next->previous = new_List;
List->next = new_List;
new_List->preClock = INITCLOCKNO;
new_List->setClock = 0;

new_List->ID = id;

new_List->count = 0;

/* ALy FDvoid init(void) DAL */
Init(new_List);

return new_List;

/¥ ALY FOTA S 20K8 */
void delete_(Thread *This)

{
Destroy(This);
This->previous->next = This->next;
This->next->previous = This->previous;
free(This);
return;

}

/¥ Z L FDvoid start(void) DL */
void Start(Thread *This)

{
woviClock = getClock();
This->preClock = woviClock;
return;

}
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/* AL F®dvoid stop(void) DX */
void Stop(Thread *This)

{
This->preClock = STOPCLOCKNO;

return;

int Thread_checkAllDelete(void)

{
if(woviThreadFirst.next->next == NULL)
{
return OK;
}
else
{
return NG;
}
}

Thread *Thread_getThread(unsigned short int id)

{
Thread *th;

if(woviThreadFirst.next->next == NULL)

{
return NULL;

}

else
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th = woviThreadFirst.next;

do
{
if(th->ID == id)
{
return th;
}
else
{
th = th->next;
}

}while(th->next != NULL);

}
return NULL;

Thread *Thread_Start(unsigned short int id)

{
Thread *th;

th = Thread_getThread(id);
if(th == NULL)
{
th = new_Thread(id);
Start(th);

}
else if(th->preClock == STOPCLOCKNO)
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Start(th);
}

return th;

void Thread_Toggle(unsigned short int id)

{
Thread *th;

th = Thread_getThread(id);
if(th == NULL)
{
th = new_Thread(id);
Start(th);

}
else if(th->preClock == STOPCLOCKNO)

{

Start(th);

delete_(th);

return;

/* RunZMERZA 2T */

void woviRun(void)
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double woviClockCompare;
Thread *List;

Thread *next_List;

List = &woviThreadFirst;
List = List->next;

while(List->next != NULL)

{
next_List = List->next;
if((List->preClock != INITCLOCKNO) && (List->preClock != STOPCLOCKNO))
{
woviClockCompare = List->preClock + List->setClock;
if(woviClock < List->preClock)
{
woviClockCompare -= WOVICLOCKSIZE;
}
if(woviClock >= woviClockCompare)
{
List->preClock = woviClock;
/* ALy FDvoid run(void) DA */
Run(List);
}
}
List = next_List;
}
return;

/* 5 7€ B4alFOFF */
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void wovilnit(void)

{
woviThreadFirst.previous = NULL;
woviThreadFirst.next = &woviThreadLast;
woviThreadLast.previous = &woviThreadFirst;
woviThreadLast.next = NULL;
return;

}

#endif

[* 2 A B */

void wovi(void)
{
woviClock += 1.0 / WOVI_PER_1S;
if(woviClock >= WOVICLOCKSIZE)
{
printf("¥nOVERWOVI");
woviClock -= WOVICLOCKSIZE;
}
#ifdef USE_THREAD
woviRun(); /* ALy FDFeSHDRUNZEFERZA IV T */
#endif

return;

[* 24 I{NEALBEER */
void initWOVI(void)
{
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woviClock = 0.0;
#ifdef USE_THREAD

wovilnit(); /* AL FDT=8DIEEFILEEFOFF */
#endif

return;

/* S UBEFEEER Y/
void setSleep(unsigned int ms)
{
double start;
double set;
start = clock() / CLOCKS_PER_SEG;
set = ((double) ms) / 1000;
while(woviClock < start + set)
{
woviClock = clock() / CLOCKS_PER_SEG;

}

return;

/¥ IREBRRT */
void PrintCurrentTime(void)

{
time_t timer;

struct tm *t_st;

/* IRERKDBEUSF */
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time(&timer);

/* RERLZE SR TR */

t_st = localtime(&timer);

printf("%d",t_st->tm_year+1900);

if(t_st->tm_mon+1 < 10)

{
printf("0%d",t_st->tm_mon+1);
}
else
{
printf("%d",t_st->tm_mon+1);
}
if(t_st->tm_mday < 10)
{
printf("0%d",t_st->tm_mday);
}
else
{
printf("%d",t_st->tm_mday);
}
printf(" ");

if(t_st->tm_hour < 10)
{

printf("0%d",t_st->tm_hour);

else
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printf("%d",t_st->tm_hour);

}
if(t_st->tm_min < 10)
{
printf("0%d",t_st->tm_min);
}
else
{
printf("%d",t_st->tm_min);
}
if(t_st->tm_sec < 10)
{
printf("0%d",t_st->tm_sec);
}
else
{
printf("%d",t_st->tm_sec);
}
return;
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[* Toggle_main.h */

#ifndef Toggle Timer_h
#define Toggle Timer_h
#include "Toggle Timer.h"
#endif
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/* Toggle_main.c */

#include "Toggle.h"

#include "Toggle_main.h"

#ifdef USE_THREAD
void ThreadO(void)
{
char key;
Thread *thO;

thO = new_Thread(0);
printf("¥n");
Start(th0);

for(;;)
{
/¥ ZAI—BUHL ¥/
wovi();
key=""
if(kbhit())
{
key = getche();
}
if(key =="1")
{
Thread_Toggle(1);
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else if(key == '2")

{

Thread_Toggle(2);
}
else if(key =="3")
{

Thread_Toggle(3);
}
else if(key =='4")
{

Thread_Toggle(4);
}
else if(key =="'5")
{

Thread_Toggle(5);
}
else if(key =="'6")
{

Thread_Toggle(6);
}
else if(key =='7")
{

Thread_Toggle(7);
}
else if(key =='8')
{

Thread_Toggle(8);
}

else if(key =="'9")
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Thread_Toggle(9);

}
else if(key =="'0")
{
Thread_Toggle(0);
}

if(Thread_checkAllDelete() == OK)

{
break;
}
}
return;
}
#endif

void main(void)

{
printf("¥nHello BCC");
[* 24X —4IHA{E */
initWOVI();

#ifdef USE_THREAD
printf("¥nToggle");

#endif
/* 2R05FRE */
setSleep(2000);

#ifdef USE_THREAD
ThreadO();
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#endif
printf("¥nEND");
/* 2R05FRE */
setSleep(2000);

return;

#ifdef USE_THREAD

/%

*EMURA LY FORMUAY v FEE

*/

/* AL F®public void run() DA */
void Run(Thread *This)

{
printf("<%d>", This->ID);
nextRun(This,2000);
return;

}

/¥ ALy FDOOaAY A b5 7 2Z®Dpublic void init() D */
void Init(Thread *This)

{
printf("<%d>Init", This->ID);
nextRun(This,2000);
return;

}

[* ALy FOTRA NS 20K */
void Destroy(Thread *This)
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printf("<%d>Destroy", This->ID);

return;

#endif
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# Toggle_makefile.mak

CC = bcc32

Toggle main.exe: Toggle Timer.obj Toggle main.obj
$(CC) Toggle_main.obj Toggle Timer.obj

Toggle Timer.obj : Toggle Timer.c Toggle Timer.h Toggle.h
$(CC) -c Toggle Timer.c

Toggle main.obj : Toggle main.c Toggle main.h Toggle Timer.h Toggle.h
$(CC) -c Toggle_ main.c

clean:
del *.obj
del *.tds
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@rem Toggle build.bat

C:
path=C:\borland\bcc55\Bin;%path%

D:

cd D:\Hidemine_Shinomiya\C_Toggle\Toggle Work

del Toggle error.txt

make -f Toggle makefile.mak >> Toggle_error.txt

make -f Toggle _makefile.mak clean >> Toggle_error.txt

Toggle_error.txt

exit
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MAKE Version 5.2 Copyright (c) 1987, 2000 Borland

bce32 -c Toggle Timer.c
Borland C++ 5.5.1 for Win32 Copyright (c) 1993, 2000 Borland
Toggle Timer.c:

bce32 -¢ Toggle main.c
Borland C++ 5.5.1 for Win32 Copyright (c) 1993, 2000 Borland
Toggle main.c:

bcc32 Toggle main.obj Toggle Timer.obj
Borland C++ 5.5.1 for Win32 Copyright (c) 1993, 2000 Borland
Turbo Incremental Link 5.00 Copyright (c) 1997, 2000 Borland
MAKE Version 5.2 Copyright (c) 1987, 2000 Borland

del *.obj

del *.tds
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CEFED70o 7 b Toggle I2DWLT,

Toggle_main.c M B%X main Z R T EELY,

ALy FEEALTWET,

Thread *th0; T4 727 FEELTWVET,
thO = new_Thread(0); THIHAMEERE L TWE T,
Z D217 Java TREFUEKTY,

Thread thO = new Thread(0);

Start(th0); TAL v FZRBLTWVWE T,
Z D117l Java TRERULUEKTY,

thO.start();

void Run(Thread *This)
{

}
void Init(Thread *This)

{

}
l¥ZNhZh Java TREBILEKRTY,
public void run()

{
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public void init()
{

Zh5DA LYy FICEAY B114id Toggle_Timer.c [ZEEih L& LTz,

Toggle_Timer.c @ B9%#X Thread_Toggle Z#R T f2E LY,

delete (th); TH 7Y 7 F&EBEELTVLET,
ZD117lE C++ TRERBLCEKTY,

delete th;

Toggle_makefile.mak Toggle_build.bat 3D 7 7 IV E1EDT7OTI 7 FELT
aAVINAIVE B8dDT 71IVTT,

ELNT

ALYy FOBEVIRDTS. OUNDEFF—EH L THTLEEL,
ZTDHFDALY BB, F—%ZRIEEIC. &8 - BHEZRVERLET,
0ZEZHT. ALY FHHEEETNhB L BT TY,
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