The Linux Serial Programming HOWTO

by Peter H. Baumann, Peter.Baumann@dlr.de Ëï: ¨-ě yytseng@ms16.hinet.net v1.0, 22 Œ‘ 1998

ÍZ˝ÞBŰAć3 Linux Ţ(ìãű«»ÁÝ;G-P. ê� 1 Ŋ+ 1 1.1 ÌJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.2 ÍZtśÝÌÍ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1.3 /Ĳ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2 ffi» 2 2.1 Ňý . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.2 =#Á’ffl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.3 «»ĎHÝíáÌF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.3.1 ýãíá-« . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.3.2 &ýãíá-« . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.3.3 &!MPíá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2.3.4 ĞİĳŁ9ÍGrĳÙÝíá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3 -PPż 4 3.1 ýãíá-« . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3.2 &ýãíá-« . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3.3 &!MPíá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3.4 ĞİĳŁ9ÍGrĳÙÝíá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

4 ÍÿčÙ 10

5 Qď 10

1 Ŋ+

ÍZÎ Linux «»Á-PãűÝ HOWTO. “SK3DąAć3 Linux Ţ(ì, |«»Á^ÍĂ ĎH /é\ ;GÝ-Pűř. XŁÕÝ*Śâ: ýãÝ I/O (ľÌn FX/#[ aÝ), &!M I/O, C Ğİ ĳŁ9*rÙÝíáGr Ýűř.

ÍZžBŰAć’ffl«»Á, .‚93 Greg Hankins Ý Serial-HOWTO ‹Bb1ĂÝ.

& Ä m ú § & ň & h r ¡ ı Ý Ý ȷ , Ć Î 3 Ý n ı ¨ Â Õ Ä 9 v Ý ; G ő Þ . 3 9 X è Õ Ý P ż - P Î Ĺ SS Ł miniterm Ý - P D . İ 3 LDP - P ’ Ň / ĳ P ã ß (ftp://sunsite.unc.edu/pub/Linux/docs/LDP/programmers-guide/lpg-0.4.tar.gz CÍĂÌ ì) 3 PżčÍê´ì.

&ffi»ű9¯Z˝Î3 1997 O 0‘, ĺ3&‹BÉżÕ WinNT |ŤŢĹVÝmO, |ly&^». ß?ŊáÝáI. AŇ˚ćSSb%ĆŇŇ, &Ĳ~Ň.ÿY˙9¯Z˝ı (ćĄ /Ĳ čŒ;). AŇb SS»#W9¯˛őňŔ|;˙, Ž e-mail Ż&.

XbÝPżK3 i386 Linux Kernel 2.0.29 ì?ŐÄ.

1.1 ÌJ

Linux Serial-Programming-HOWTO ÝÌJ(C) 1997 Î Peter Baumann Xb. Linux HOWTO Z˝İ| ˝JTI¯|@jTé~lPě%Tœţ, ľŁÌJĚŒ»1ž3XbœţÝŮÍı. ďĳPÝě%œ ţÎ&İňff`<Ý; Ä, AŇ|hlPÝœţ TŇ Œáőï.

XbbnÝŸË, ĹSSÝ˛ő, TJ))£˚ć Linux HOWTO Z˝/Ä63hÌJĚŒ!Pfiì. ô ţÎ, ŕİ|Ł HOWTO XĹSSÝ˛őı, œţÝZ˝î!ŔÜšÝğŒfffl. tÝ9ř!Jfiš/ İ3ØËf˝Ý0^; ŽÐŽ Linux HOWTO Ü§õ: A|ìXŻÝŻë.

ŊĆŐfi, &Æ„T›İ»ßDÄ&ËÑĳ2˙9¯čGÝø;, Ä, &úęÝ„TÞÌJĚŒHy HOWTO ÝZ˝î, ˚ć Ŕ ěśœţ HOWTO ÝSS, í„T˙»áž&ÆŒì. AŇŕbőÞ, ŽBã email ^ Tim Bynum, Linux HOWTO Ü§õ=Ž, linux-howto@sunsite.unc.edu.

1.2 ÍZtśÝÌÍ

Serial-Programming-HOWTO tśÝÌÍÞw3 ftp://sunsite.unc.edu:/pub/Linux/docs/HOWTO/Serial-Programming-HOWTO C Í Ă Ì ’ ì ň . b & 9 Ý } P , A PostScript C DVI Ý Ì Í w 3 other-formats ê ´ ì . Serial-Programming-HOWTO ô w 3 http://sunsite.unc.edu/LDP/HOWTO/Serial-Programming-HOWTO.html ň ž N Í ‘ Y Œ ¯ Õ comp.os.linux.answers.

1.3 /Ĳ

Ž .˚ ć ÑÑ , ő Þ , Ň Ň , Ÿ È, TÍ ÿ !Ŕ Ý ÞC F XŻ & . | ŕ &; ˙ 9¯ HOWTO! ňŊ Þ Œå&øÍI¯Î˙»ÝŁ, TÈz¡Ý. ŕİ|à email =Ž& Peter.Baumann@dlr.de. Ž. Serial-Programming-HOWTO ÝÌÍrD!î, ÍZÌÍrDÎ 0.3.

2 ffiˇ

2.1 Ňý

t ? Ý Ň ý ŕ - P D Ý ] ř Î Ÿ x ĺ Œ ň Linux box, ň . Ë ň é \ à null-modem Ý a = # . à miniterm (İ 3 LDP - P ’ Ň / ĳ P ã ß

(ftp://sunsite.unc.edu/pub/Linux/docs/LDP/programmers-guide/lpg-0.4.tar.gz 3 P ż č Í ê´ì) |FXC-ÕŕÝ Linux box. Miniterm Ĳffi|_ËĆÿž.XbíáÕ"8ÝC-DÄ« »ÁFX. ľb9ÍĚŒfflLžfflã #define MODEMDEVICE "/dev/ttyS0". AŇÎ COM1 ’ffl‚ ttyS0, AŇÎ COM2 ’ffl‚ ttyS1 ĞĞ.. ›GÝ?ŐÎÄŁÝ, XbÝ C-KÞ| raw ]P (B˚ ć˛ğ) à#FX. ?ŐÎÍ=#Ñ@, 3Ëňé\îK@Ż miniterm Qą¸-3"8îBű. 3Íı ŒňîíáÝC-TŇžŢî3ĺŒňé\îDfiù!. ňíáÝC-ž/TÕ^fi8=ÝÇKî.

ŁŁ% null-modem ÝéÝ, ŕÄmŁ. TxD (FX) C RxD (#[) ËaE§. ŊÞÝ1Ă3 Serial-HOWTO ÝÏ 7 ð.

¯Qôİ|ľàŒňé\ĳő8!Ý?Ő, ľŁé\îbËÍÎÿàÝ«»Á. ¯QŕôţŁÆŢËÍ miniterm ĳ¯ÌafflŒň. AŇŕÎćãdĲâ´ĳãßĺŒÍ«»Á, BßŁ. /dev/mouse ĎHě ś0’, AŇÿD3ÝŢ. AŇŕÿà9ÁÝ«»ÁfflŒŸ, Ž@fflÿ‹’fflÑ@. ¯&3&Ýé\î? Ő‘ô¨B.‚’fflý0ĆŇÄĄ. ¯&=ÕĺŒňé\, ;GÁffi»FXC-. ţ.‚â?9Î˝ JÝ&!MPFí, X|İ3!Œňé\îÆŢËÍ-P.

2.2 =#Á’ffl

/dev/ttyS* ĎHžff¯W=#ÕŕÝ Linux box ÝâÐ^, ňv3@Żąţ’ffl?Ý. 9ÍÌF3ŕű raw ĎHÝ;G-P‘ÄmBĲ. ôţÎ19Í=#Áff’ffl‚/TXbŁ9ÍĎHXŇÝC-, Ćà 3č]Fí‘;ð9ËŁ;Ő9Ë˛őßP.

XbÝćóİ|ãŒÍˇ-PŊŐÝ˝W. ’fflćóffw3ŒÍŤxŻ/ struct termios, ĂÝfflL j3 <asm/termbits.h>:

#define NCCS 19 struct termios { tcflag_t c_iflag; /* íáßPmý */ tcflag_t c_oflag; /* íŇßPmý */ tcflag_t c_cflag; /* fflŒßPmý */ tcflag_t c_lflag; /* ă¡ßPmý */ cc_t c_line; /* ŢfflŒ (line discipline) */ cc_t c_cc[NCCS]; /* fflŒľP */ }; 9ÍjnôŚâXbÝmýfflL. íáßPmý3 c_iflag SSÑXbÝíá˛ğ, 9ţŇÛ¡ãĎHî FĳÝC-3^à read Ř»\ãGİ|›˛ğÄ. !ğ c_oflag SSÑXbÝíŇ˛ğ. c_cflag Ś â=#ÁÝ’ffl, A -č, NC-9KŻ-, ĆcŻ-, ĞĞ.. ă¡ßPmýw3 c_lflag àĳŇ?C -ÎÍ/T, ĆGržXÕŕÝ-P, ĞĞ.. tą c_cc p»fflLÝjnâÝÝfflŒC-, Ćc, ĞĞ.. ï’ÝfflŒC-Âw3 <asm/termios.h>. bnmýÝÞ;Y3ÿàWĽ termios(3). termios Ťx Ż/Ý c_line ŢfflŒ (line discipline) -ô, »3 POSIX 8ffiÝ-Ùìÿà ËïÛ:9ĚX1Ý line discipline 4Q&ŸW ŢfflŒ ňÎĲp1ŇčÎü. AŇŔáĳŽ:: kernel :( .

2.3 «»ĎHÝíáÌF

bëÍíáÝÌFŁ1Ă. űïXŁűÝTà-PóàÊ)ÝÌF. ›„–źÿà]žĳ\ãŐŒÝC -„àWCŹ. &¨9øĘÄ, ž*C-, vE read ĆŐžŢî˚ćý0.

2.3.1 ýãíá-«

9ÎâÐ^Ýýã˛ğ-«, ňàĳ^ÍĂ dl lPÝ|Ţ‚ŐŻÝíá;GôĲbà, ôţÎ read ž F/ŒJŢ˝JÝíáč]. Ţï’ÝâcC-Î NL (ASCII LF), jnŤ@Ð, TŢâcC-. ï’Ţ (ì, CR (Î DOS/Windows ï’ÝŢâcÐ) žâcŒŢÝBŰ.

ýãÝíá˛ğ-«İ|˛ğ zt, ÀtC, ěflC-, Cżð CR ‚ NL ĞĞŘ»..

2.3.2 &ýãíá-«

&ýãíá-«İ|à3mŁNg\ãüffló„C-Ý›ţ, ň.&ÿàC-íá‘ ÝŇ‘ . 9Ë ßPİ|à3\ãüfflC-ó„ÝTà-P, TïX=#ÝĎHžMQXŇ´„C-ÝÏţ.

2.3.3 &!MPíá

|îXBŰÝËËßPKİ|à3&!M^!MÝFíßP. ï’Î3!MÝßPì˛ő, ôţÎ3$ Î\ã˝fiG, read ÝÏVžff \. Ć&!MßPì read ÝÏVžà#«/ňXŇGrÕXğàÝ -PàÕ˝W˛ő. 9ÍGrİ|ãGrÝ˛ğ-P handler...ĳ#[.

2.3.4 ĞİĳŁ9ÍGrĳÙÝíá

9ňÎŒÍŒøÝíáßP. AŇŕŁDÄ«»Á=#ň˛ğ9ÍĎHÝŢ, ÿÎŤbàÝ. 3& ÝTà-Pı&Äm3£{!Œ‘ /, DÄ TCP/IP socket C«»Á˛ğĳŁÍĂé\ÝíáGr. ìń9ÍPż-PÞĞİĳŁËÍ!íáÙÝGr. AŇÍıŒÍ*rÙŇĺ, Ăţžff˛ğ, Ć- PžţˇĞİśÝíáGr.

|ì9Í]ř:Rĳ8¯ńÓ, ňŽBĲ Linux ÎŒÍ9˛Ýőĳ-Ù. select 9Í-Ùñğňž3 ĞİíáGr‘. CPU ŘţŔě, ĆAŇŕà]ž]PĳĞİíáGrÞÿßÍÿ!‘ÆŢÝŢ-ff rX. 3 ¨PPż

XbÝPżĳÙŁ miniterm.c. The type ahead õD ffğŒ3 255 ÍC-, ţńýãíá-«Ýt´ CŹffŮ8! (<linux/limits.h> T <posix1_lim.h>).

ćĄ-PDıÝÛŁÿžŁÕ!íáßPÝÿà. &„T9ř-PDK»ffÝŁ. ýãíá-«Ý- PPżÝÛŁűßt?, ÍÿÝPżKľ3!yÍÿPżÝ2]ĘÛŁ.

BŰÎĲ˝J, ňİ|k<ŕE9PżĘ@Ź, |;SSŇ)yŕXmTà-PÝtůŁ.

¡flBŁ.«»ÁÝJğ’fflÑ@ (ôţÎ: chmod a+rw /dev/ttyS1)!

3.1 ýãíá-«

#include <sys/types.h> #include <sys/stat.h> #include <fcntl.h> #include <termios.h>

3. -PPż 5

#include <stdio.h>

/* -č’fflfffflL3 <asm/termbits.h>, 93 <termios.h> ffSá */ #define BAUDRATE B38400 /* fflLÑ@Ý«»Á */ #define MODEMDEVICE "/dev/ttyS1" #define _POSIX_SOURCE 1 /* POSIX -Ù8ffi */

#define FALSE 0 #define TRUE 1

volatile int STOP=FALSE;

main() { int fd,c, res;

struct termios oldtio,newtio; char buf[255]; /* ffi@óA^ĎH|\ãňűáĆ|fflŒ tty ÝßP .‚&ÆŔ-P3XŇ CTRL-C ąţffl*. */ fd = open(MODEMDEVICE, O_RDWR | O_NOCTTY ); if (fd <0) {perror(MODEMDEVICE); exit(-1); }

tcgetattr(fd,&oldtio); /* ;DêGÝ«»Á’ffl */ bzero(&newtio, sizeof(newtio)); /* ztŤxŻ|wáśÝ«»Á’fflÂ */ /* BAUDRATE: ’ffl bps Ý>Ů. ŕôİ|à cfsetispeed C cfsetospeed ĳ’ffl. CRTSCTS : íŇč]Ý{Żø„fflŒ (ľ»3Ì˝JaŋÝÝaì˛ő ćĄ Serial-HOWTO ÏÚ;)

CS8 : 8n1 (8 Ż-, Ę!Ż-lã,1 ÍâcŻ-) CLOCAL : Í2=a, ÌóA^fflŒŘ» CREAD : l»#[C- */ newtio.c_cflag = BAUDRATE | CRTSCTS | CS8 | CLOCAL | CREAD; /* IGNPAR : EŕB!Ż-lãą, ý0ÝŻ-à ICRNL : f CR ETW NL (ÍJ¯íáGrb CR ‘žâcíá) 3Q.ĎH’fflW raw ßP(^bÍÿÝíá˛ğ) */ newtio.c_iflag = IGNPAR | ICRNL; /* Raw ßPíŇ. */ newtio.c_oflag = 0; /*

3. -PPż 6

ICANON : l»ýãíá, ÿXb/T^»Ćà, ňXŇ*r|ğà-P */ newtio.c_lflag = ICANON; /* ›»;XbÝfflŒľP ï’Âİ|3 /usr/include/termios.h 0Õ, 3ÛŁıôb, ň&Æ39mŁ:ÿÆ */ newtio.c_cc[VINTR] = 0; /* Ctrl-c */ newtio.c_cc[VQUIT] = 0; /* Ctrl-\ */ newtio.c_cc[VERASE] = 0; /* del */ newtio.c_cc[VKILL] = 0; /* @ */ newtio.c_cc[VEOF] = 4; /* Ctrl-d */ newtio.c_cc[VTIME] = 0; /* ÿà5vC-àÝŇ‘ */ newtio.c_cc[VMIN] = 1; /* 3\ãÕ 1 ÍC-G›Ćc */ newtio.c_cc[VSWTC] = 0; /* ’\0’ */ newtio.c_cc[VSTART] = 0; /* Ctrl-q */ newtio.c_cc[VSTOP] = 0; /* Ctrl-s */ newtio.c_cc[VSUSP] = 0; /* Ctrl-z */ newtio.c_cc[VEOL] = 0; /* ’\0’ */ newtio.c_cc[VREPRINT] = 0; /* Ctrl-r */ newtio.c_cc[VDISCARD] = 0; /* Ctrl-u */ newtio.c_cc[VWERASE] = 0; /* Ctrl-w */ newtio.c_cc[VLNEXT] = 0; /* Ctrl-v */ newtio.c_cc[VEOL2] = 0; /* ’\0’ */ /* ĺ3ztóA^aň@Ż«»ÁÝ’ffl */ tcflush(fd, TCIFLUSH);

tcsetattr(fd,TCSANOW,&newtio); /* âÐ^’ffl˝W, ĺ3˛ğíáGr 39ÍPż, 3ŒŢÝffi»˛íá ’z’ ž[Ňh-P. */ while (STOP==FALSE) { /* ]žž3&ÆsŇâcÝGrąőŇ */ /* ÇÿíáøÄ 255 ÍC-, \ãÝ-PðÎžŒàĞÕŢâŤÐŇĺ–Ćc.

AŇ\ÕÝC-àśyÑ@D3ÝC-à, JXyÝC-ž3ìŒg\ã‘ãß. res àĳDwËÑ\ÕÝC-àÍó */ res = read(fd,buf,255);

buf[res]=0; /* ’fflCŹâcC-, X|&Æ»à printf */ printf(":%s:%d\n", buf, res); if (buf[0]==’z’) STOP=TRUE; } /* /DİÝ«»Á’fflÂ */ tcsetattr(fd,TCSANOW,&oldtio); }

3. -PPż 7

3.2 &ýãíá-«

3&ýãÝíá-«ßPì, íáÝč]žffà)WŒŢĆíáąÝ˛ğŘ» (zt, l*, Àt, ĞĞ .) K»ÿà. 9ÍßPbËÍŘ»fflŒćó: c_cc[VTIME] ’fflC-íá‘ Ň‘ , C c_cc[VMIN] ’fflŤŢ\ãŘ»ÝtśC-#[Íó.

AŇ MIN > 0 v TIME = 0, MIN ’ffl‚ŤŢ\ãŘ»ÝtśC-#[Íó. ãy TIME Î ë, X|Ň ‘ Þffÿà.

AŇ MIN = 0 v TIME > 0, TIME Þff¯ĘÇ‘’fflÂ. ŤŢ\ãŘ»Ý›ţ‚\ãÕŐŒC-, Tï øÄ TIME XfflLÝ‘ (t = TIME *0.1 s). AŇøÄ TIME XfflLÝ‘ , JžF/˚ćC-.

AŇ MIN > 0 v TIME > 0, TIME Þff¯ĘŒÍ5vC-àÝŇ‘ . ŤŢ\ãŘ»Ýf˝‚ #[Õ MIN ÍóÝC-, TËÍC-Ý â‘ øÄ TIME XfflLÝÂ. Ň‘ ž3N\ÕŒÍC-ąěśŇ ‘, vľž3ÏŒÍC-[Õą–ž@Ż.

AŇ MIN = 0 v TIME = 0, \ãŘ»ţyîffŤŢ. êGXD3ÝC-àÍó, Tï Þ/FÝC-à Íó. qA Antonino (ćĄ Qď) X1, ŕİ|à fcntl(fd, F_SETFL, FNDELAY); 3\ãGßÕ8! ÝŤŇ.

ćãÑ; newtio.c_cc[VTIME] C newtio.c_cc[VMIN] îŰÝßPţİ|?ŐÝ.

#include <sys/types.h> #include <sys/stat.h> #include <fcntl.h> #include <termios.h> #include <stdio.h>

#define BAUDRATE B38400 #define MODEMDEVICE "/dev/ttyS1" #define _POSIX_SOURCE 1 /* POSIX -Ù8ffi */ #define FALSE 0 #define TRUE 1

volatile int STOP=FALSE;

main() { int fd,c, res;

struct termios oldtio,newtio; char buf[255];

fd = open(MODEMDEVICE, O_RDWR | O_NOCTTY ); if (fd <0) {perror(MODEMDEVICE); exit(-1); }

tcgetattr(fd,&oldtio); /* ;DêGÝ«»Á’ffl */

bzero(&newtio, sizeof(newtio));

newtio.c_cflag = BAUDRATE | CRTSCTS | CS8 | CLOCAL | CREAD; newtio.c_iflag = IGNPAR; newtio.c_oflag = 0;

/* ’fflíáßP (&ýãl, /T,...) */

3. -PPż 8

newtio.c_lflag = 0;

newtio.c_cc[VTIME] = 0; /* ÿà5vC-àŇ‘ */ newtio.c_cc[VMIN] = 5; /* 3\ãÕ 5 ÍC-G›Ćc */

tcflush(fd, TCIFLUSH);

tcsetattr(fd,TCSANOW,&newtio);

while (STOP==FALSE) { /* íá]ž */

res = read(fd,buf,255); /* 3íá 5 ÍC-ąÇ«] */ buf[res]=0; /* X|&Æ»à printf... */ printf(":%s:%d\n", buf, res); if (buf[0]==’z’) STOP=TRUE; } tcsetattr(fd,TCSANOW,&oldtio); } 3.3 &!MPíá

#include <termios.h> #include <stdio.h> #include <unistd.h> #include <fcntl.h> #include <sys/signal.h> #include <sys/types.h>

#define BAUDRATE B38400 #define MODEMDEVICE "/dev/ttyS1" #define _POSIX_SOURCE 1 /* POSIX -Ù8ffi */ #define FALSE 0 #define TRUE 1

volatile int STOP=FALSE;

void signal_handler_IO (int status); /* fflLGr˛ğ-« */ int wait_flag=TRUE; /* ^[ÕGrÝŢţžÎ TRUE */

main() { int fd,c, res;

struct termios oldtio,newtio;

struct sigaction saio; /* definition of signal action */ char buf[255];

/* ffi@ĎH‚ non-blocking (\ãŘ»žyîŤ@«/) */ fd = open(MODEMDEVICE, O_RDWR | O_NOCTTY | O_NONBLOCK); if (fd <0) {perror(MODEMDEVICE); exit(-1); }

/* 3ÿĎH&!M;G, HĎGr˛ğ-« */

3. -PPż 9

saio.sa_handler = signal_handler_IO; saio.sa_mask = 0; saio.sa_flags = 0; saio.sa_restorer = NULL; sigaction(SIGIO,&saio,NULL);

/* .&Ţ-Ĳ#[ SIGIO Gr*/ fcntl(fd, F_SETOWN, getpid());

/* ÿjnake the file descriptor &!M (ÿàWĽî1ľb O_APPEND C O_NONBLOCK, Ć F_SETFL ôİ|à...) */ fcntl(fd, F_SETFL, FASYNC);

tcgetattr(fd,&oldtio); /* ;DêGÝ«»Á’fflÂ */ /* ’fflśÝ«»Á‚ýãíá-« */ newtio.c_cflag = BAUDRATE | CRTSCTS | CS8 | CLOCAL | CREAD; newtio.c_iflag = IGNPAR | ICRNL; newtio.c_oflag = 0; newtio.c_lflag = ICANON; newtio.c_cc[VMIN]=1; newtio.c_cc[VTIME]=0; tcflush(fd, TCIFLUSH);

tcsetattr(fd,TCSANOW,&newtio);

/* ĞİíáGrÝ]ž. Ĳ9bàÝŕ&ÆÞ39Ę */ while (STOP==FALSE) {

printf(".\n");usleep(100000);

/* 3[Õ SIGIO ą, wait_flag = FALSE, íáGrD3Jİ|ff\ã */ if (wait_flag==FALSE) {

res = read(fd,buf,255); buf[res]=0;

printf(":%s:%d\n", buf, res);

if (res==1) STOP=TRUE; /* AŇľíá CR JĆc]ž */ wait_flag = TRUE; /* ĞİśÝíáGr */ } } /* /DİÝ«»Á’fflÂ */ tcsetattr(fd,TCSANOW,&oldtio); } /*************************************************************************** * Gr˛ğ-«. ’ffl wait_flag ‚ FALSE, |ÿîŰÝ]ž»#[C- * ***************************************************************************/

void signal_handler_IO (int status) { printf("received SIGIO signal.\n"); wait_flag = FALSE; }

3. -PPż 10

3.4 ĞİĳŁ9ÍGrĳÙÝíá

9ŒðĲy. ÿľ»ffJĳ¯Wű-P‘Ýèî, ÆPż-PôĲŊy. ň9ÍPżľ»à3«»Á î, İ|à3ff¯WjnĳÿàÝĎHî.

select ñğCă¸ÿXSsÝž/”à fd_set. fd_set JÎŒÍ Ż-p», ĆÍıNŒÍŻ-Ć“Œ Íb[ÝjnBŰŤx. select ñğ#åŒÍb[ÝjnBŰŤxňF/ fd_set Ż-p», ĆŇŻp»ıubØŒÍŻ-‚ 1, ţ“î8EÌÝjnBŰŤxÝjnsSSÝíá, íŇTbżšŕ˝. Ć 9řž/èžÝXb˛ğ fd_set ÝŘ». ùİćĄWĽ select(2).

#include <sys/time.h> #include <sys/types.h> #include <unistd.h>

main() { int fd1, fd2; /* íáÙ 1 C 2 */ fd_set readfs; /* jnBŰŤx’ffl */ int maxfd; /* t´İàÝjnBŰŤx */ int loop=1; /* ]ž3 TRUE ‘Wñ */

/* open_input_source ffi@ŒÍĎH, Ñ@Ý’ffl?«»Á, ň/F/hjnBŰŤxŻ */ fd1 = open_input_source("/dev/ttyS1"); /* COM2 */ if (fd1<0) exit(0);

fd2 = open_input_source("/dev/ttyS2"); /* COM3 */ if (fd2<0) exit(0);

maxfd = MAX (fd1, fd2)+1; /* ?Őt´Ż-íá (fd) */

/* íá]ž */ while (loop) {

FD_SET(fd1, &readfs); /* ?ŐíáÙ 1 */ FD_SET(fd2, &readfs); /* ?ŐíáÙ 2 */ /* block until input becomes available */ select(maxfd, &readfs, NULL, NULL, NULL); if (FD_ISSET(fd1)) /* AŇíáÙ 1 bGr */ handle_input_from_source1();

if (FD_ISSET(fd2)) /* AŇíáÙ 2 bGr */ handle_input_from_source2(); } } 9ÍPż-P3ĞİíáGrŇĺG, »@fflÿžĆñìĳ. AŇŕmŁ3íá‘ŔáÇ‘Ř», ľ m. select ñğðW:

int res;

struct timeval Timeout;

/* ’fflíá]žÝÇ‘Â */ Timeout.tv_usec = 0; /* mJ */

4. ÍÿčÙ 11

Timeout.tv_sec = 1; /* J */ res = select(maxfd, &readfs, NULL, NULL, &Timeout); if (res==0) /* jnBŰŤxó3 input = 0 ‘, žsSSíáÇ‘. */

9Í-Pž3 1 JÖąÇ‘. AŇøÄ‘ , select žF/ 0, ňÎTŇžŇ Timeout Ý‘ L3Îã select XĞİíáGrÝ‘ ‚Ãã. AŇÇ‘ÝÂÎ 0, select žyîŤ@«/.

4 ÍÿčÙ

• Linux Serial-HOWTO BŰAć’ffl«»ÁCXb8nÝ{ŻčG.

• ã Michael Sweet XűÝ Serial Programming Guide for POSIX Compliant Operating Systems <http:

//www.easysw.com/~mike/serial>. 9Í=Ť‹B"¿Ýň&0ÕÿÝśŻë. bSSáĳ»3ø 0Õÿ[? ÿÎĲ«ÝZ˝!

• termios(3) ÝÿàWĽ. BŰXbbn termios ŤxŻÝmý.

5 Qď

ţ ń Ŋ + X 1 Ý Œ ø , & ň & 3 9 r ¡ b X Ý Þ , ň & Ł ‚ Â Õ ő Þ , ň D Ä Ă SS Ý Q Ã 0 Õ Ň n . Ő ` ĳ Ł European Transonic Windtunnel Ý Strudthoff › SS , Cologne, Michael Carter (mcarter@rocke.electro.swri.edu), C Peter Waltenberg (p.waltenberg@karaka.chch.cri.nz) ^&!‘ãn9¯Z˝Ý Antonino Ianella (antonino@usa.net XRűÝ Serial-Port-Programming Mini HOWTO. Greg Hankins ŁO&. Antonino’s Mini-HOWTO Œ£wá9¯Z˝. 9 ¯ Z ˝ Ý Ť x C SGML Ý } P Î Ù Ł Greg Hankins Ý Serial-HOWTO. Ő ` Dave Pfaltzgraff (Dave_Pfaltzgraff@patapsco.com), Sean Lincolne (slincol@tpgi.com.au), Michael Wiedmann (mw@miwie.in-berlin.de), C Adrey Bonar (andy@tipas.lt) &]ńÝÜÃ.