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Abstract Time-out is one of the basic but important functions in real-time programming.
However, the C language used commonly in the embedded real-time systems doesn’t support this
capability. For this capability, there have been numerous studies on language extension and/or special
purpose real-time kernel (or engine). Those require preprocessor or new kernel support. In this paper,
we propose a time-out facility supported by a library and some macro functions with a minimum
dependency on operating systems. Furthermore, we also provide a structured __within statement, a
macro function which makes programming easy. We have implemented this for the LINUX and the
DOS environment, and for the POSIX multithread environment as well.
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¢ #include <stdio.h>
. #include <setjmp.h>
¢ #include <signal.h>

. #define MaxLine 1024

 jmp_buf jmpbuf;
. char line[MaxLine];

O RN R WN

10: sig_alrm(int sig_no)

115 {

12 longimp(jmpbuf, 1)

13}

14:

15¢ main(}

16: {

170 signal(SIGALRM, sig_alrm);
18 alarm(5);

19:  if (setjmp{jmpbuf) == 0)

200 |

21 if ( (n = read(0, line, MaxLine)) < 0)
22: err_exit("read error!”);

230}

241 else

250 |

26: err_exit("read timeout!”);

27}

28 alarm(0);

300 write(l, line, n);
31t}
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__within (time)
statementl

__within_timeout
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1: #define _ within(t) {\

2 int __e, _ timer_unit_i, __retval\

3 jmpbuf_t* __jmpbuf_p = JmbBuf_AllocO:\
4: do {\

5 if (!__jmpbuf_p)\

6 _e =0, /* error! *\

7

A9 44 & 1/‘1\, do-while £4& o]&sld BEES&
4 Ag B 4 A olRE 87 62 WEHY
% ALE break ’?‘ZLQ ol-g3lx _ within £&&
@28 4 %S g Aotk thg2 do-while ¥4&
A7) Y3 __end_of _within®] =g AeE 24
ot

1: #define __end_of_within }while(0)\

2 JmpBuf_Free(__jmpbuf_p))\
3 Timer_Cancel{__timer_unit_i);}
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void Timer_Init(
void);
int  Timer_Register(
unsigned long timeout,
timer_unit_state_t,
void*,
unsigned int param_ui,
unsigned long param_ul);
int  Timer_RegisterJmpBuf(
unsigned long timeout,
jmpbuf_t=);
int  Timer_RegisterCallBack(
unsigned long timeout,
void {*function_p)(
unsigned int,
unsigned long),
unsigned int param_ui,
unsigned long param_ul);
void Timer_Cancel(
int timer_unit_i);
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__within (time)

2

statement_normal
__within_error
Statemeni_error
__within_timeout
statement_timeout
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1: #include <stdio.h>

2: #include "mtimer.h”

O

#define MaxLine 1024

char line{MaxLine];

main()

{

100 Timer_Init();
11:  _within (500)

120 |

13: if ( (n = read(0, line, Maxline)) < 0)
14 err_exit("read error!”);
15}

161 __within_timeout

170 |

18: err_exit("read timeout!");
19}

200 __end_of_within

21:  write(1, line, n);

22:
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