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F—EF, BTENEERM
XENBTEITEN, RS-232 HHE—EATEN LI ZERNEGE, UERWEM CERGEED.
H 4R RITER?

HEN—RER—NURBUNES (B3R . BTHE KRR STBRERET XSHHMNE
wE. BE. RFF. MODEM Ffim.

HHITRTEILN, REEXRESINE M (Bl FHRFERF) 28— EhanN. SUulEN
on Z#& off. BRIRMAEERTEILL mark F&k/x on IR space Fx off IRES.

BITEIENEEEWRRA AR ("bps") SiktFE ("KEF"). XRATRREMESEEXN 1HA0
FHEE. BMETEVRRHNER, 300 BRHFSHIAAERRAOEE, BSRAITENERRS RS-
232 ®ESIX 430,800 ! HiFFEBANY 1,000, REEFEIREWRFK A kilo Y, 3 kbps
(5170 9.6k, 19.2k %%) , %F#&d 1,000,000 EERFT A mega FKEr, 5E Mbps (i
1.5Mbps) .

HREBTRES N O NNE, IS eFrREEERRE ("DCE")REZFHELmRE ("DTE"). f
Mz EMERER -- 8NMESX, HIANEENZES, MTFEMR. M=EER DTE 5@ DCE #
OF|—# R, BEFEHA— N$ET null-MODEM 414 55E R R R ZHIES 5T

H4 82 RS-2327?

RS-232 EfrERERTBIAESEN, H Electronic Industries Association ("EIA")E X,
RS-232 LB =1AREEE(A, BFC), SRFMEXTAREM on 5 off EESERE. RAEHNZ
RS-232C, ©&X mark (on) fEEE-3V F-12V > [g#1 space (of)juEE+3V Z +12V (4.
RS-232C XM EXLEES 25 ER (8 RK)ABK. BERERIFREHME, REBEEEKNEE.

BT AR ERIENS %, TERATHN. WEMBFESHSI4:

% 1 - RS-232 5|HIENX
|PIN ‘ iR ‘PIN ‘ ik |PIN ‘ ik ‘PIN | HiR |PIN | iR
1 i 6 |Data 11 REX |16 jlfxo— 21 j;m?ﬁ%
Set Ready Sz
TXD- _ .
. GND- g - 5 Receiver .
A =] 1 /‘\\é"]—l]
2 'lg;ir;smltted 7 By 12 - 17 e 22 IS Hem
DCD-
RXD- Data g - 4 NN Data Rate
3 Received Data 8 Carrier 13 CTS 18 |REX 23 Select
Detect
RTS' & — A A — N H
4 |Request 9 |[RH 14 fxr; "9 ffTS — Tlag g;:nsm't
To Send




CTS- DTR -

5 |Clear 10 {28 15 |Transmit|, ) |Data 25 |FREX
ERga Terminal
To Send
Ready
HEmNEORE, RafethEidRE, £ RS-422 1 RS-574, RS-422 FHKEBENAMES, RIF

&
£ 41KEE| 1000 &R (300 K)o RS-574 EX T 9-pin PC &HiTEROMHAE.

RS-232 AR BITEMEX T 18 MABMMEXRES. R, UNIXIKETRE 6 MENR.
GND - B8t

MRS, BEHAENMES, BRBE, HeFSHMARELE. Bmaz, BBEMIENSERE,
MR FE M REE B ERERA.

TXD - ¥iE&ix

TXD 55T MR TR B FE 3 5 — iy it B S0k & (5120 MODEM). —4> mark BE#K#
BH 1, 5 itREN—1 space REHMEN 0.

RXD - #iE#

RXD fE5AFEN S —mi T BV IR S EEE R TIES LMEHRE. 0 TXD, mark 71 space H
EAR Rz AR AR 1 A0 O,

DCD - K b

DCD FSAFERIMBTRES —KMITENRHERE, FEITRNES. —1 space BHEFRRIT
BHRRELAIERENEL. DCD HABEAHEL.

DTR - Data Terminal Ready

DTR ESHIRM I~ E, FFHZ—miITENHIREIESLFT (space BE) HEBRBERL
(mark &), HRETIE EFIHHTEON, DTRBEZ BN,

CTS - Clear To Send

CTS 55 REHBITLEMN S —im. — space BERFIRA M TIEHLIXE % HEHE.
CTS B & % A TEE B MR TR & 1E 5 —uh B SR THUHRE R -

RTS - Request To Send

RTS ESWHARMNIIEMIRE A space Bk, RREFEIEEFHFELE,

Kl F CTS, RTS #FHEM=HIIR LIRS — AT BN SR EENEIER. SBTIEBSBERRET
XMES7H space HE.



FLEMR

AEHENEBREWIINETERE, FELERREFHNFL MER. KamBFiIhtRLHETHR
o

AFRDREAT, RITHIRARIFE mark(l) RS, EREFHEE. RIGE—ttr start {1, EEFH
NENE (Y, REE TR N, REB—ILFXESZH stop . EHHEEE—1
space (0), MM&IRITEN TN RTEIEER. BIBEBEEMRIEEERES, FIUARAIRD.

1 - RPBIRER

SPACE +12Vv

LYv1S
oL
bl

MARK -12V

AIERRIE A E— P ERERVAINMN, RRTERVESBHEEFHDLLS 1. IREBRRE, S&TF
R 1 2B, KEMA 0. MRESFKE, AFFFM 1 HHIN, KEAA 0. RATHE
BT space #&3e, mark &%, ALK . Space REBHRERR AL N 0, M mark HIGE kK
EREAIREN 1. IREBWERRVAFESRH L.

RTHBIRAEIES. ZXALGE 1, 1.5, 3 2 ufFIEUEFRF2iE, FingeE 1 E. FEAREZAT
SITENNELERTE SN, ERNEIRRAREMELTEVESRA TR,

FLOEERXEERTRFHONL", "7EL", FEAE. EMENIRR"S LR, TRE, 1 FLE"
"7 R, B, 1ffFE".

fAREMI5ERI?
SR R ENEBAEENLELIE - BRI SBOBERE (—MaA, — L) .

EXT BT EY RN IESMAREE. BEXBEWRERE —MBEBERRER. XHFABWE
—ik RS-232 55 REEH. MBEERPBIMERFERTARET RS-232 ixg, MENAZEFEW
THfE.

B

BEERNSOBREGEHEN, FEEFEER. TR TRTERSEE. HP—7PHTED. %
FRENRRRS . BRMIDESATRLEIE.

F—PHEE "R REEH, FRFEKRFRFAR (XON or DC1, 021 octal) sffsik (XOFF or
DC3, 023 octal) #iER. Xt=FH American Standard Code for Information
Interchange ("ASCII") EX. BRAXLERBEFEXAEENTHER, BRERKENERETF
B, ERHHEREEENRERAEFERT .

BATIEM M "EA" REES], £ RS-232 CTS MRTS ESKBHKhTRF. SERTEZES
MERE, BEX7IIRE CTS Jyspace HIE; MREN mark I, RFRBERT. Kilth, EELF
REBZHIRE, KETTK RTSREN space ME. RABEREBEGIEAMINGES, MUBRFR



fTT, EELFTEREESNERNREREBESRTS. A CTS/RTS REEHHAHAEMES
HBRERAIF-

AR H?

BEN—MEIRLEBEESERETE mark B, BEEIERE—TINTH. URESEKEER
space HEFFrE—RiE, BEE 1/4 2 1/2 %, JUARZHIT DHH.

HETEN A TEREBINL BB AMRIEERX, f20 MODEM.E=%, MODEM &R E AR
AL T iX L

R EIR

REFRSHIE, FSERETN— MR, RIEMELEIE, HENS RN ETE— RS
LA, MRS S L%

EMEREDEAT, ITHEIUNDRLINRBEEN . XBENBCEREREESMIN, FIaRTHE
$% %2 Serial Data Link Control ("SDLC")g; High-Speed Data Link Control ("HDLC"),

FMIEEX T RRBRETFENERNFELLRFY], FEBEX T REFENNREFS. Xk
EEA R BT BA RE S R IR AR A (L B -

RAABLMNAEEDNFRPERABLA, SNBFRELFISBREDS 25%PHER, B&TERD
U EMBITEORET, ZEBNMZRESLE.

REMSERNEERBAR, SHRS-232 WANFLH, TERHTIMNIBHARERR.
T [8) ER T i

SARE—R, UNIX ##ftEXA DUhRSETRO. ZihE—7 aTm0, RRIETHENNIRE
SRS

R {THR A X

P BTmAE UNIX RRE LB MRS MREXH (fE/dev BRT) #XEK:

* 2 - BiTuwmAREXH
| 7% | o1 | ®mO2
IRIX® /dev/ttyfl |/dev/ttyf2
IHP-UX /dev/tty1p0 |/dev/tty2p0
Solaris®/SunOS® |/dev/ttya |/dev/ttyb
|Linux® |/dev/ttySO |/dev/ttySl
Digital UNIX®  |/dev/tty01 |/dev/tty02

FIFEBRT®RA

HF&RTHREAZ— XM, open(2) REHAFIHEE. A—1EREZ, UNIX THIREXHBEEE]
A PRETHERR. BRNEEE, BMERREAEMNR, LUBJ A A (root)iIZ{TRINER, SER



MIZFFREIRE userid, MMERIREXHNHEEZESNET(BTEEMREMEM, TERIXA
...

e, BAVMBRRXHEBHABNARTE. 33k 1 FoR 7T #1517 Linux §§ PC _EFTHF& 1T 0 —#If)
%o

SiF 1 — FTHETim .

#include <stdio.h> /* }pftAN. BHENX */
#include <string.h> /* F&FERHEX */
#include <unistd.h> /* UNIX fREREENX */
#include <fcntl.h> /* St 4lENX */
#include <errno.h> /* {iRESEX */
#include <termios.h> /* POSIX &uiR%|ENX */

/*

* ‘open_port()' - ¥THFHRITIHA 1

*

* INERESHRERFF, KERBFIRE-1.
*/

int
open_port(void)

int fd; /* & O SRR */

fd = open("/dev/ttyS0", O_RDWR | O_NOCTTY | O_NDELAY);
if (fd == -1)

{

/*

* FTHum O R

*/

perror("open_port: Unable to open /dev/ttyS0O - ");

b

else
fentl(fd, F_SETFL, 0);

return (fd);
b

HERZWRBENBNNRREXHE, RmABE2—H1.
Open &I
RERBEBUWTREXMHR, BRTESEIN, BERTHEMIEENIFRS:
fd = open("/dev/ttyS0", O_RDWR | O_NOCTTY | O_NDELAY);
O_NOCTTY #r&%&IF UNIX, ZR2FAREMB MmO EHlZun" . MRIETIRIEXA, EakA (B

RERIEES, WORR)MEMTNHR. K0l getty (1M/8) ZRMNBEFHERBRNERHARER, &®
BEX—HE, BBERPHNEFAREXMITN.



O_NDELAY #ri&5&ik UNIX, ZigFA X0 DCD E5HVRE - IR Z—uwmeE R AMET. 1R
R MRS, ROBREIRIR, E2 DCD {554E space H[E.

A% O S ¥R
@i O SRR SRELN - REMEA write(2) REIERR&EEIREIT
n = write(fd, "ATZ\r", 4),
if (n <0)
fputs("write() of 4 bytes failed!\n", stderr);

write REREIRENFHEHE, MREEFRE-1. BERGITHE-ATEHEANEIRE EI0 , BY
MODEM sk #5538 RO R ER T (DCD) £5K38. ZRNE—EREF, BEEIRXHmO .

M AR
M IREREHRR — /M35 HIREL raw BIREXRIFRORKN, read(2) RAIFAESIRE ZH]&H
TRAZARIFEINFTRHEE. IRREFHEFE, BAKHEE(SH)ETEFHHA, B, %
k. UUTRE, REfETS read J733AZENRME!:

fentl(fd, F_SETFL, FNDELAY);

Hin R BEREF/HR, FNDELAY Lif#18 read R#FORE 0. BEEHIMIEN(RE)TH, BH
fentl() A FNDELAY TREDTH] :

fentl(fd, F_SETFL, 0);
X BRI O_NDELAY IEIRFT A 8247w 0 B .
xH&E0
BXMEM, £ close ZGEEMART:

close(fd);

XA—PER, BERNSE DTRESRENRK, XFkEZH MODEM #41.



BT, ®REHATIMA

AZICMAER POSIX termios #20, 7£ CiE=HIEE® 0.
POSIX im0

SZRARGIFFBY POSIX Ky (B1T) BHOKRMESH, FIMBRE, FHRY, %. REEFEM
HIZSIA M <termios.h>; EENXT Zimiz &l &5 POSIX 26| K.

MM REER POSIX EH2 tcgetattr(3) 71 tesetattr(3). RN, C{1REMIRERFHR KT
M, R termios ZEHMTES, BEMAERANSRTRE:

# 3 - Termios &R
| BB | ik
‘c_cflag |T§%'J1ﬁ
‘c_lflag
‘c_iflag |$ﬁi)\lbi
‘c_oflag |$ﬁit|jlbi
c_cc EEEIEE:
c_ispeed AR GEED)
‘c_ospeed |§ﬁi HiEE(ETEQ)

12 IR

c_cflag REIUEHIRFR. $EMA. Ko FIEUFMEFRRES. IEFNREHEEEXNN.

* 4 -c_cflag fREE
. mE | ik
CBAUD SRR L AT
BO 0 345 (BT DTR)
B50 150 s
B75 75 R
B110 110 45
B134 134.5 it
B150 150 45
B200 200 45
B300 s
B600 600 iy




B1200 1200 #4%

B1800 11800 4%

B2400 2400 45

B4800 4800 i

B9600 9600 i

B19200 119200 w4

B38400 38400 4%

B57600 57,600 4%

B76800 176,800 i

B115200 115,200 #4%

EXTA SRR R AT

EXTB SRR R A4

csIzZE R ALY LA 7S

cS5 5 gEf

cs6 6 HEf

cs7 7 Ef

cs8 8 HuEf

CSTOPB 2 1L (RIERIR 1 fi1)
ICREAD EREX

PARENB BRER

PARODD fERERR, REBRE
HUPCL ERFE—XHE, B (& DTR)
ICLOCAL b - AR O MG S
LOBLK BRZBR, BT
‘CNEW_RTSCTS SR AR T
CRTSCTS (EFTBRTFE LE8ARERF)

c_cflag REBHAMMETBISZERA, CLOCAL 1 CREAD, XEGRILIFRIERF NS A
EE, MmGSES TIFRERES, FERTRORERRKE RN EEE.

WEERER (CBAUD, B9600, £%. )ERRFREXRGED, FREHRD c_ispeed M c_ospeed
REBIM. 22T %, XTRFRRER POSIX R#.

RAR HEYIRK c_cflag (AEE)RBI; REZE=2F AND, OR F1 NOT LEEFHRIERIZE SRR
BIPHILEE . TRNBRERFRA(EZEMWNT) TREHFHSSATRTT ARG, BroAEmA et
BRIETF, REBERERERE—DTNHETRELEFUNEBREN.

REREFER

ETAENRERSE, BEREHTAINMUE. ARARZEZEOFERA IR 4 TRORERER, BK
FREE c_cflag BN, MHHASSIIRME T c_ispeed F1 c_ospeed ZBIRREFRIFREE.



cfsetospeed(3) 1 cfsetispeed(3) I HF 15 HFREB R termios &

GRGEOMT. BEFEER Flk 2 PHEREERER.
FI 7 2 - IRERIFE

struct termios options;

/*
* KRG HRIREBEID. .
*/

tcgetattr(fd, &options);

/*
* EHBEIRE N 19200...
%/

cfsetispeed(&options, B19200);
cfsetospeed(&options, B19200);

/*
* BRERI, FRE AR
*/

options.c_cflag |= (CLOCAL | CREAD);

/*
* i QIR B HTIEIN. ..
*/

tcsetattr(fd, TCSANOW, &options);

, MARETHRIER

tcgetattr(3) REEALRIMBITIHOIRE, KIEFK termios £, EHNRE TRFR. BAKIE
AMEBITHIREY, BIRAEMA tesetattr(3) EAFMIREI. TCSANOW EEIrAAEMNSE L
B, MAERFLEHEZNEIRER. CDARENBERTRY, FHFREMBALR, RFwAE

.

SREARAFFmONWASHEERARE, A TRANATBREN, BHelREANERNE.

&= 5 - tcsetattr g E

. omE ik

TCSANOW | RE##RRM, EMgHKE

TCSADRAIN (S HEEERM, BRE
TCSAFLUSH RIS AREAE, FHiEdeat

REFHMURT

AEFRER, REEENREATREFFURYT . MR ZHNERBEEM— R LSRR IER S

e FRRITEZUMZDIRE:

options.c_cflag &= ~CSIZE; /* #R2FRFR~AL */



options.c_cflag |= CS8; /* 1£i% 8 {UHUENL */
REMNRE

EKPFRFRYT, ROAFHIRBEURE ALK HEE . UNIX SBITRHBESFE, &, MR
Ao B REBIEIT R A ATk IEHL .

o G (8N1):

o options.c_cflag &= ~PARENB
o options.c_cflag &= ~CSTOPB
o options.c_cflag &= ~CSIZE;
o options.c_cflag |= CSS;

o B (7E1):

o options.c_cflag |= PARENB
options.c_cflag &= ~PARODD
options.c_cflag &= ~CSTOPB
options.c_cflag &= ~CSIZE;
options.c_cflag |= CS7;

o &% (701):

o options.c_cflag |= PARENB
options.c_cflag |= PARODD
options.c_cflag &= ~CSTOPB
options.c_cflag &= ~CSIZE;
options.c_cflag |= CS7;

s FRESTREMIREMR (751):

o options.c_cflag &= ~PARENB
o options.c_cflag &= ~CSTOPB
o options.c_cflag &= ~CSIZE;
o options.c_cflag |= CSS;

REEMRES
FeeppAcpy UNIX STEEARIES], SKARE CTS (Clear To Send) #1 RTS (Request To Send) 15
S, R CNEW_RTSCTS 5 CRTSCTS B2HEIRMAZ LBEX, BHREFIBAJREHIFF. U
THTREBREERES

options.c_cflag |= CNEW_RTSCTS; /* #iffA CRTSCTS */
K, KA ERIES:

options.c_cflag &= ~CNEW_RTSCTS;

IR



AHAERIRBEIN c_lflag BHANFRONAHE BTN ERE. —RIXSIRE c_Iflag B FEA canonical
= raw AT o

#* 6 - c_Iflag ixBIMEE
| mE | sk
B H SIGINTR, SIGSUSP, SIGDSUSP, and
SIGQUIT =2

ICANON |BAZ#tBRBA(EURE raw)
‘XCASE ‘Map uppercase \lowercase (iIHY)
ECHO |RRMAFFEE

[ECHOE |E2#k&% 5% BS-SP-BS

ECHOK i #E, E& NL

[ECHONL |EIE NL

INOFLSH |FEfsiBHPHIE, fEILRIFHHAZ D
IEXTEN | R&H

ECHOCTL $#4IZ%E 8% ~char , filks ~?
[ECHOPRT B £MERFHF, st Rk
ECHOKE |#E517HIkA{1&, BS-SP-BS %7
FLUSHO [ttt 5

PENDIN | FRIEBSRMA TR, EFTEDERMHAA
TOSTOP [%i% SIGTTOU kit i 5

‘ISIG

EEEETHBA

ZUFTRARAZUITATEAN. WAFTHERTHATHENZ P, HIEEE CR (%) LF (i#
7)o

LVEFX DR, Ri@EE<iEE ICANON, ECHO, and ECHOE options:
options.c_Iflag |= (ICANON | ECHO | ECHOE);
%3 Raw

Raw #AHWAREMLE. SWRIWATHE, ENFALEMLEEY. SR raw RAaEA
B, BERBEXLK ICANON, ECHO, ECHOE, 1 ISIG ¥&In:

options.c_Iflag &= ~(ICANON | ECHO | ECHOE | ISIG);
—PMEARBHRR

YRIEIESE MODEM HESBEFHHITENN, RER EFAMARE (ECHO, ECHOE), &R
RERAERMA O B = 2R,

BWAI



WMARINRBI c_iflag =5 0B Eum DEWEINER TR X0l c_cflag 15, B{AHRIE OREERE
RENEE, AREFHET ciflag .

#* 7 - c_iflag ixBIMEE

| R ik
INPCK  |[RRRRiE

IGNPAR | ZEsiE

PARMRK (RIS #4IE

ISTRIP  |[RIBERA

IXON RARARES ()
IXOFF B R ()
IXANY | REFEATH, BRRHTHR
IGNBRK |@H%%ﬁﬁ%é%1¢

IBRKINT G E i, %3%—4> SIGINT
INLCR |>1% NL #:#1% CR

IGNCR  |Zm CR

ICRNL  |% CR ##h NL

IUCLC  |[HASFREEHNNG

IMAXBEL [#AfTIHKM1E, EE BEL

RERARER

Hi)te c_cflag RBEMHPE R TS (PARENB), (RN ZMRARRIEE. HARREENHEXEE
= INPCK, IGNPAR, PARMRK , %1 ISTRIP. —fR{R&i%k#% INPCK 1 ISTRIP skic e MBI ERLR

v
options.c_iflag |= (INPCK | ISTRIP);

IGNPAR A HHMARERMNIET, SFETRHZBRREBRAEEMANEE, JALERBFHRL
F. AN BREERENSER, E—RREESREFERMNER.

PARMRK FR%SHRF BB ARPREEIRIFS marked's IR IGNPAR {Ef, EEMERKIEIRMN
FREFEA— NUL Z#&F (000 J\#tHl). Britbzsh, HREEIRFRFAX DEL (177 J\sH]) 1 NUL
FFo
RERGRIZSE
B rm @R E IXON, IXOFF 1 IXANY 222 H:

options.c_iflag |= (IXON | IXOFF | IXANY);

KA RES, AT T RERER:

options.c_iflag &= ~(IXON | IXOFF | IXANY);



XON (FiateiEsid) M XOFF (fFIEIREEE) MFRE ccc BAREX, FXRHH.
B

c_oflag BB 2B, RKMPMAERX, (ReLREmAESR raw 77 L EER L.

# 8 - c_oflag REMEE
| mE EE30)
OPOST [ EQB(FRE, B raw i)
OLCUC |B/NSFRREAKT
ONLCR [ NL #£#a% CR-NL
OCRNL [% CR #i#ft NL
INOCR  |#£0 831, &% CR#H
'ONLRET [NL %1% CR T
OFILL |FFRaFTIERt
OFDEL |FIfE#iZiF /&= DEL
INLDLY |SHTIERERY , Hr PR HTD
INLO | NL sgazEms
INLL  |#$if7/, %R 100ms
CRDLY |E1Z3RE S MR FIMISERT , 7 FAB0 A 16] 670
CRO  [CR 2Ry
CR1  |[fKIBMEIMFIE, % CR SHRELTR
CR2 [/ CR/F, %A 100ms
CR3 [/ CRJF, %A 150ms
TABDLY |7 TAB [E3ERS, Firfss R0
TABO  [TAB %A iRy
TABL  |fkiE 47T TAB FiZE5IAIE, FriREBMMER
TAB2 [#£ TAB &, %R 100ms
TAB3 i TAB 4y B HZAE
BSDLY |#£ BS [E3ERY, FrfFA Ao
BSO  |BS ERALER
BS1  |f£ BS SRS 50ms
VTDLY |% VT IR, FiERIf%m
VTO | VT mmaEsy
VT1  |[EVTRE, EN2®
FFDLY |# FF /SIERY, it Ff0H%7
FFO  |f£ FF3R45%ERY
FF1  |[EFFE, EA2®




TR
BB BN c_oflag REBEINH N OPOST :
options.c_oflag |= OPOST;

EFREREMNETF, RATERSME ONLCR I, ZIUEiRiTE#N CR-LF M. RTHRHEENMER
HEETHERR, AJLUBMEFT NN wmE BT EIERE R e R — B E!

& Raw F77 Xt

Raw At 2BIERE c_oflag s RHH) OPOST kLA
options.c_oflag &= ~OPOST;

% OPOST IR AT, HAHEH c_oflag HHIETUERH 28 .

B

c_cc FRYARR TEHFRHIBN . HEANESITRBBAEEEX.

& 9 - C_CcCIRBIRIRHIFR
| mE | ik | KEY
VINTR  |Fhf ICTRL-C
VQUIT & CTRL-Z
VERASE [k Backspace (BS)
VKILL  #BRAT CTRL-U
VEOF |tk CTRL-D
‘VEOL TEER |Carriage return (CR)
VEOL2 |B=AMTLER Line feed (LF)
VMIN BR8NP R -
VSTART [ FF#4 ICTRL-Q (XON)
VSTOP |figtR ICTRL-S (XOFF)
VTIME |S#4BMRE (10 BHef) |-

REREREGFR

C_cc ¥4 VSTART 71 VSTOP B E&ATHREREFNZES. BEE{1&EHN DC1 (021 /\i#
&) #1 DC3 (023 J\it%l), 3 ASCII i[9 XON F1 XOFF =45,

R EIREGER
UNIX BT AR BRENEEFRFNENEN. ¢ cc HANBITRATZER: VMIN 1

VTIME. ¥FiBxd open = fentl ji3cf, H#LBHWAKRIT, RY NDELAY iR E, ZIEER
RE.



VMIN #5887 /NN F R 8. IR EMIRE R 0, VTIME H{ERA TRBEFHFERS N FRNNE.
EARRTNERWE read AR N MFUHFEES N MFEFHA. M2, BEPFNNE—NFHFE
A, FH read ARG IANREFHFH N (FEBERERNEE).

R VMIN 3£ 0, VTIME $5M7 E/RFE—DFRERMAE . NMRAEENBERIREI—DFRF, A
RRIERBEE (57 EZIA VMIN fLENFRERE. B, —BE—PF/ES, STEOKR
FEAE R —ENENFR (VMIN SUEFRE). NRENERN B AEE FRHIEN, read FHIRE
0. ZIDEARVIRERBITRS, RAEBBTE N DFT, UKk read EARIRE 05k N F15. R,
BN ANE—PFHER, FUORATFRERERRHERT N DMFURKNEHNEDFRF, read i3
R KLEESFESTRNREA.

VTIME $5RR% 3 AIRE, +9 22—/ i, R VTIME 585 0 (5i4), TREE R E
FHZE(Z1%) , BRIETEA open or fentl B, #E# 0 &8 NDELAY T,



— =z sz 8

#£=%, MODEM &f
AEGHE TR SHIFAT/REE(MODEM)EREAMENIR. #/H MODEM 47 ANEEL ERIT
WA AT 5<%

42 MODEM?

MODEM 2—FrPR BITHIEHMAMERES, MMA IERIEIRLR (Fla0, BIgzks TV Ak
2) LRmmiRE. —PMoERIE MODEM BB THIE MBS, MMEBERIEL LEX, BTRE
MEFMEBANE, MRFRXEITXEEFESHIE, SRAHITERREERM.

% RHIFIE MODEM gEG37E AL ERISR) 53,000 LEAFAERREREHE, JEHR2 S3kbps. b,
Z ¥ MODEM fEREHRES RN, Ml APR SRR B AR AR 52 100kbps 2L E.

5 MODEM &Eif
I MODEM B SE—2, —IIFmAFRBEAN 7L EAN, BEIFER 3 TR
ZiF 3 — K raw gt A\ R Eimd

int fd;
struct termios options;

/[* ¥THmA */
fd = open("/dev/ttyS0", O_RDWR | O_NOCTTY | O_NDELAY);
fentl(fd, F_SETFL, 0);

[* RIS HRTEIN */
tcgetattr(fd, &options);

/* gBEraw mhEMEA, BEN 1/ */

options.c_cflag |= (CLOCAL | CREAD);
options.c_Iflag &= ~(ICANON | ECHO | ECHOE | ISIG);
options.c_oflag = ~0OPOST;

options.c_cc[VMIN] = 0;
options.c_cc[VTIME] = 10;

/* BANREI */
tcsetattr(fd, TCSANOW, &options);

T—$2#375 MODEM fi@M. REFNME, LE"ATHESE MODEM, XIEAVFERE MODEM
SMERERRRAER. X4 MODEM IFRgEiEMmeaE, ©FiRm"0oK" .

ZlF 4 — #4511 MODEM.
int /* O -0 = MODEM ok, -1 = MODEM bad */

init_modem(int fd) /* I - BT8O */
{



char buffer[255]; /* A& */

char *bufptr; [* BRIFEFEZEFPHVNE */
int nbytes; [* BEARFTE

int tries; * SR */

for (tries = 0; tries < 3; tries ++)
{

[* ZE—1 CRERER AT < */
if (write(fd, "AT\r", 3) < 3)
continue;

[* FEEUFREIFFRZ S, HEIBE CR 5 NLIEALERE */
bufptr = buffer;
while ((nbytes = read(fd, bufptr, buffer + sizeof(buffer) - bufptr - 1)) > 0)

{
bufptr += nbytes;
if (bufptr[-1] == "\n' || bufptr[-1] == "\r")
break;
b

/* nul tERFRBILA, FREREXE—1 OK tENERMEN */
*bufptr = "\0';

if (strncmp(buffer, "OK", 2) == 0)
return (0);

¥

return (-1);

by

¥x:f MODEM #5<

Z¥ MODEM H"ATHEO R, XARZREABTMESHL"AT HL. SN ESHMN" AT F/RHXL,
RO IHRIESME ZEZRE(CR, 015 octal). 4Eigs< 25, MODEM BRIEIESCREEFXAEREZ

ATD - £—1SH8

ATD H4Hh—MERSm. BB, FIAFMOBNE, SREEBRES(TIREH(P )RS,
S50 (") MEFRSECW):

ATDT 555-1212
ATDT 18008008008W1234,1,1234
ATD T555-1212WP1234

MODEM KRB TMER 2 —:

NO DIALTONE
BUSY

NO CARRIER
CONNECT
CONNECT baud



ATH - &

ATH 5<% MODEM ##2. 7 MODEM AU ihF"4<
H9o

A
i
\(—l_l_
=3
]
dk
#m
>
W
Fl_\i.
ilss
[
1
T
|
[
N
=

R DTRIES TR, Z#AY MODEM fie; R UBIIRRAFRIREN 0, FHFEED MR
Wo BEX DTRIEZS, Bt MODEM iR EI a4 <.

R ThERR, MODEM #ixE "NO CARRIER" 25 #iK. MR MODEM {RAEREE, Kk
"CONNECT" = "CONNECT BAUD".

ATZ - 58 MODEM

ATZ #5445 E % MODEM, MODEM ¥R E F45"0K",

MODEM % L& a3

BAMOERERN, FEECXAHALLZ. WALEEHSE MODEM it B2 AR 153 E 2.

HX, #EfRhie<s MODEM R, 2ZAEZE(CR)ER, MARFIT(NL). CXT CRUFHERR
Il\rllo

&JE, HiRfE MODEM R, ERIAREEAAIKYFRE MODEM FiXfFM. MRTUER, REW
MODEM gtgs BapteiRsr R, m—LHRE (BHAEEX MODEM LZ 19.2kbps).

W



o]

I-ﬁli

BUE, SRHITH

AEQETEM joctl(2) M select(2) ZFIAM, SLMHNBHRBTHER K.

F17 0 IOCTLs

FEETE, BTHOEBET, RIVMER tcgetattr F tcsetattr RERIFBRITH O £ UNIX Tixie
BREER ioctl(2) RSERSRSLEEHINAE .

ioctl RGUARFER=12%:
int ioctl(int fd, int request, ...);

fd ZEFERETIR AR, request ZHE—NMEEENX T <termios.h> LXtd, BEES!
5k 10 fIERA.

& 10 - fEATHTim 08 IOCTL MiEREE

O OER | ik | POSIX I8¢
TCGETS |38 4Tt BT 0 ® tegetattr
TCSETS | ENRBHTHA tcsetattr(fd, TCSANOW, &options)
IR ARBEE NS, 88 ST _
TCSETSF EEJE%JMMM RARE, WEETH | etattr(fd, TCSAFLUSH, &options)
FERARBEEAESE, 8 _
TCSETSW gg?ﬂ”\ﬁ%ﬂf TR WEE | Cetattr(fd, TCSADRAIN, &options)
TCSBRK  fEisER AN, & — el tcsendbreak, tedrain
TCXONC [l et bl tcflow
TCFLSH Rl ARGt 8 tcflush
TIOCMGET [i8[@ "MODEM" {izfRZs. None
TIOCMSET [i&#& "MODEM" {Zfik7s None
FIONREAD &4 A\ 9 235 405 None

REEHES

TIOCMGET Joct/
M TXD,

A=l

NS

48] "MODEM" RZ&fL, BRFrESI#ER 11 iy RS-232 554, BT RXD

BR/IRSM, B—PEBEIESIRIARA joct! FHREEHIEL, WMFIERS .

Fyze 5 - ##F MODEM {7z

#include <unistd.h>
#include <termios.h>




int fd;
int status;

ioctl(fd, TIOCMGET, &status);

* 11 - ®flESEE
. R | g
|TIOCM_LE |DSR (data set ready/line enable)
'TIOCM_DTR |DTR (data terminal ready)
|TIOCM_RTS |RTS (request to send)
TIOCM_ST [#=4 TXD (transmit)
TIOCM_SR [#=4 RXD (receive)
|TIOCM_CTS |CTS (clear to send)
|TIOCM_CAR |DCD (data carrier detect)
'TIOCM_CD |Synonym for TIOCM_CAR
'TIOCM_RNG |RNG (ring)
TIOCM_RI  |Synonym for TIOCM_RNG
'TIOCM_DSR |DSR (data set ready)

B’RERFES
TIOCMSET ioct! &40 £ "MODEM" RS, EFE{E DTRES, RALUIERFIZER 6 FRIHRAE.
7% 6 - 1/ TIOCMSET ioct! fE#EDTR £,

#include <unistd.h>
#include <termios.h>

int fd;
int status;

ioctl(fd, TIOCMGET, &status);

status &= ~TIOCM_DTR;

ioctl(fd, TIOCMSET, &status);
REBIREMMIKI T RIERS, RFERAMNRI. BEERRMNRIERR X UREHERESR.
REARH LR FE I

FIONREAD /ot k186473 NI A A I T 4 RVFI TOCMGET pERY, Fi— MKt irig
FHAM, HIFIR 7.

Sz 7 — BRIFHEAZH IR F T T

#include <unistd.h>



#include <termios.h>

int fd;
int bytes;

ioctl(fd, FIONREAD, &bytes);

IXTE A R AT IR OBRE RN RE A, (ERIVIZFF R TSIt IR AT, SEMEF B AL
MERTTiR QIR

2R, BRENNARFEBRENEFRTRONEE, SBNAEFATEE, TEFEMSDRIE
DS TN

UNIX i@ select(2) ZpEARMIX—EN. RABEAATRNEFE—HS I XHHRFL, ©E
A, WHEEEERES. XHRRFESBERHRTRO, BBXM, HERE, BEES socket M.
REE(E M select ZUARFE G EEENBA, FHWALR, HEEENEEEN, .

ZH GUI TRRM T —PFRELE select; FAPEEAREMFIL X Intrinsics ("Xt")EE.

SELECT Z%&1AH

select RGVFAMBEBES 5 MSH:

int select(int max_fd, fd_set *input, fd_set *output, fd_set *error,
struct timeval *timeout);

max_fd 2¥¥8%E T, & input, output, F1 error =N XA RS FERAE. input, output,
error Z2¥IRM T — M XHEIANE S, 2R FRIERLEFA, WMESEIRFHR, $5E NULL 3k
BN RES . XERERUAT=1REVIRL:

FD_ZERO(&fd_set);

FD_SET(fd, &fd_set);

FD_CLR(fd, &fd_set);
FD_ZERO BT ERE. FD_SET F1 FD_CLR RMEER, AINFIMIBRAE X X H-HAR T o

ABRY timeout S¥35HE TS E, Hf(timeout.tv_sec) FZF(timeout.tv_usec ) Afk. BE
MMZEMAZT, TN XHERFFRIFERGEE. EXRES, BEBNfEE 7 NULL.

select REUAMREARLEISCH BT, K-1 REKER.
{5 SELECT R4

BE, BMM—DRITHON—PEEFIZIEIRE. RIMOMSPXHRAFRERA, HHEWMRE 10
MRRBRANRERF. ZXIL, RNFTEER selec RGIEA, WFlk 8.

ZyZe 8 - (&fF SELECT L FE—T L _LATEIAFIR

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



#include <sys/time.h>
#include <sys/select.h>

int n;

int socket;
int fd;

int max_fd;
fd_set input;

struct timeval timeout;

/* WaiiA */
FD_ZERO(&input);
FD_SET(fd, &input);
FD_SET(sock, &input);

max_fd = (sock > fd ? sock : fd) + 1;

/* WA B EEIRE */
timeout.tv_sec = 10;
timeout.tv_usec = 0;

/* Do the select */
n = select(max_fd, &input, NULL, NULL, &timeout);

[* BRELE ¥/

if (n <0)
perror("select failed");

else if (n == 0)
puts("TIMEOUT");

else

{

/* BN */

if (FD_ISSET(fd, &input))
process_fd();

if (FD_ISSET(sock, &input))
process_socket();

by

RERE, BNEERE select RGERARRENE. O &M -1 B 7 SEESMBNHEIR. KT 0M
BERAA—HZDARLENE.

BHMEMN AR FERLENRA, WOWER FO_SSET RFMAS P X RRFHRARS. WR
XH#RFRET , BRENFHLHI(XERZEARLENHA), RNTRABEBRT A,

fid4 X INTRINSICS FE, {#H SELECT Z&iAH

X Intrinsics FEFEMIE T —A select KRG HIE L, 1L XtAppAddInput(3x)
XtAppRemovelnput(3x) A% :

int XtAppAddInput(XtAppContext context, int fd, int mask,
XtInputProc proc, XtPointer data);
void XtAppRemovelnput(XtAppContext context, int input);



select RGEARARENTFER, AFXIRkE X server fUiBRY . THESEMBMAKRST . XEREEETD
S5 MEF Xt ITAE—REFRH, 8% Xaw, Lesstif, and Motif.

XtAppAddInput f) proc S¥3EH7T, HJEXHERFF DIREMFAFLIE (G, BHA), BARMNE
o FRTEMBIF, RATLAA process_fd 5 process_socket .

H 79 Xt BRE| T IRi5 0] select RFIAM, RHEEREEGESIBNEE, flAEY
XtAppAddTimeout(3x),



fi= A, SIBIEX
EMRIRE T REESKIANFZ RO SIMEN .
RS-232 S|
RS-232 H=#KHE (A, B, C) FfEM 25-pin D ffk:

2 - RS-232 &k

1 13
oS00 00 00O OC®O OO
000000600080
14 2h

#* 12 - RS-232 55
‘PIN| iR |PIN| iR
‘1 |Earth Ground |14 |’s?€:/1\ TXD
\2 |TXD - Transmitted Data |15 |Transmit Clock
3 |RXD - Received Data |16 |#=- RXD
\4 |RTS - Request To Send |17 |Receiver Clock
5 |CTS - Clear To Send 18 [FREX
‘6 |DSR - Data Set Ready |19 |’§f|’%':/\ RTS
\7 |GND - Logic Ground |20 |DTR - Data Terminal Ready
\8 |DCD - Data Carrier Detect|21 |Signa| Quality Detect
9o |R= 22 |Ring Detect
‘10 |1 M |23 |Data Rate Select
11 [REX 24 [Transmit Clock
12 [#=4 DCD 25 [FREX
13 [g=4CTS
RS-422 5|

RS-422 thf#f 25-pin D ik, BESRE:

3 - RS-422 &k

1 13
S0 00O OO OO SO
L 3 N IR I I N N I N N
14 2h

% 13 - RS-422 55




‘PIN ‘ 3% |PIN | ik

1 |[Earth Ground 14 [TXD+

\2 \TXD- - Transmitted Data |15 |Transmit Clock-

3 |RXD- - Received Data 116 |RXD+

4 |RTS- - Request To Send |17 |Receiver Clock-

‘5 ‘CTS- - Clear To Send |18 |5EEX

6 |DSR - Data Set Ready 119 RTS+

\7 \GND - Logic Ground |20 |DTR- - Data Terminal Ready
\8 \DCD- - Data Carrier Detect|21 |Signa| Quality Detect
CRRIET: 22 [FREX

10 [1RE 23 [DTR+

‘11 ‘ﬂizf_x |24 |Transmit Clock+

112 |DCD+ 125 |Receiver Clock+

113 |CcTS+

RS-574 (IBM PC/AT) Z|[E
RS-574 #3k ¥ E &M PC T &M, & 9-pin D #Ek:

4 - RS-574 ##k

1 5
* 0000
o000
6 9
% 14 - RS-574 (IBM PC/AT) 55
PIN| ik PIN| ik
|1 |DCD - Data Carrier Detect \6 \Data Set Ready
|2 |RXD - Received Data \7 \RTS - Request To Send

|3 |TXD - Transmitted Data \8 \CTS - Clear To Send
‘4 |DTR - Data Terminal Ready |9 |Ring Detect
|5 |GND - Logic Ground

SGI 5|}
Z3 SGI & thfER 9-pin D fiZ#3k, AT RS-574, SGI 5|RRENR RS-232 frf:

5 - SGI 9-Pin #k

* 0000
5....

% 15 - SGI 9-Pin D #3835




|PIN ‘ iR |PIN ‘ iR

1 |Earth Ground 6 |DSR - Data Set Ready

2 |TXD - Transmitted Data|7 |GND - Logic Ground

|3 \RXD - Received Data |8 \DCD - Data Carrier Detect
4 |RTS - Request To Send |9 |DTR - Data Terminal Ready
|5 \CTS - Clear To Send

The SGI Indigo, Indigo2, and Indy workstations use the Apple 8-pin MiniDIN connector for
their serial ports:

Figure 6 - SGI 8-Pin Connector

Table 16 - SGI 8-Pin MiniDIN Signals

‘PIN| Ei::37 |PIN ‘ (237
\1 |DTR - Data Terminal Ready|5 \RXD - Received Data
\2 |CTS - Clear To Send |6 \RTS - Request To Send

\3 |TXD - Transmitted Data |7 \DCD - Data Carrier Detect
\4 |GND - Logic Ground |8 \GND - Logic Ground




ffs% B, ASCII 3%]R3
AEFIH T ASCIT EHIRIBALIIHE F-
ZHRB

BUT#I ASCIT S Tt B A

2= 17 - ASCII 45
| NAME | BINARY |OCTAL DECIMAL HEXADECIMAL
INUL /00000000 /000 |0 00
'SOH 100000001 /001 |1 01
ISTX 100000010 /002 |2 02
ETX 00000011 /003 |3 03
EOT 100000100 /004 |4 04
ENQ 100000101 /005 |5 05
ACK 100000110/006 |6 06
BEL 100000111007 |7 07
BS /00001000/010 |8 08
HT 100001001011 |9 109
INL 00001010/012 |10 0A
VT 00001011 /013 |11 0B
NP, FF /00001100014 |12 loC
\ NAME \ BINARY |OCTAL|DECIMAL|HEXADECIMAL
CR 00001101 /015 |13 oD
SO 00001110/016 |14 I0E
SI 00001111(017 |15 OF
DLE /00010000/020 |16 110
XON, DC1 (00010001021 (17 11
DC2 00010010022 |18 12
XOFF, DC3/00010011 /023 |19 113
DC4 100010100024 |20 114
INAK 100010101[025 |21 115
SYN 00010110026 |22 116
ETB 00010111 /027 |23 117
ICAN 00011000/030 |24 118
EM 00011001 /031 |25 119
'SUB 00011010/032 26 1A
ESC 00011011033 |27 1B




FS 00011100(034 |28 1C
GS 00011101035 |29 11D
RS 00011110(036 |30 1E
us 00011111/037 |31 1F




APPENDIX C, GNU FREE DOCUMENTATION LICENSE
Version 1.2, November 2002

Copyright (C) 2000,2001,2002 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful
document "free" in the sense of freedom: to assure everyone the effective freedom to
copy and redistribute it, with or without modifying it, either commercially or
noncommercially. Secondarily, this License preserves for the author and publisher a way
to get credit for their work, while not being considered responsible for modifications made
by others.

This License is a kind of "copyleft", which means that derivative works of the document
must themselves be free in the same sense. It complements the GNU General Public
License, which is a copyleft license designed for free software.

We have desighed this License in order to use it for manuals for free software, because
free software needs free documentation: a free program should come with manuals
providing the same freedoms that the software does. But this License is not limited to
software manuals; it can be used for any textual work, regardless of subject matter or
whether it is published as a printed book. We recommend this License principally for
works whose purpose is instruction or reference.

1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice
placed by the copyright holder saying it can be distributed under the terms of this License.
Such a notice grants a world-wide, royalty-free license, unlimited in duration, to use that
work under the conditions stated herein. The "Document", below, refers to any such
manual or work. Any member of the public is a licensee, and is addressed as "you". You
accept the license if you copy, modify or distribute the work in a way requiring permission
under copyright law.

A "Modified Version" of the Document means any work containing the Document or a
portion of it, either copied verbatim, or with modifications and/or translated into another
language.

A "Secondary Section" is a nhamed appendix or a front-matter section of the Document
that deals exclusively with the relationship of the publishers or authors of the Document
to the Document's overall subject (or to related matters) and contains nothing that could
fall directly within that overall subject. (Thus, if the Document is in part a textbook of
mathematics, a Secondary Section may not explain any mathematics.) The relationship
could be a matter of historical connection with the subject or with related matters, or of
legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as
being those of Invariant Sections, in the notice that says that the Document is released



under this License. If a section does not fit the above definition of Secondary then it is not
allowed to be designated as Invariant. The Document may contain zero Invariant Sections.
If the Document does not identify any Invariant Sections then there are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts
or Back-Cover Texts, in the notice that says that the Document is released under this
License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at
most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a
format whose specification is available to the general public, that is suitable for revising
the document straightforwardly with generic text editors or (for images composed of
pixels) generic paint programs or (for drawings) some widely available drawing editor,
and that is suitable for input to text formatters or for automatic translation to a variety of
formats suitable for input to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart or discourage
subsequent modification by readers is not Transparent. An image format is not
Transparent if used for any substantial amount of text. A copy that is not "Transparent" is
called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup,
Texinfo input format, LaTeX input format, SGML or XML using a publicly available DTD,
and standard-conforming simple HTML, PostScript or PDF designed for human
modification. Examples of transparent image formats include PNG, XCF and JPG. Opaque
formats include proprietary formats that can be read and edited only by proprietary word
processors, SGML or XML for which the DTD and/or processing tools are not generally
available, and the machine-generated HTML, PostScript or PDF produced by some word
processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages
as are needed to hold, legibly, the material this License requires to appear in the title
page. For works in formats which do not have any title page as such, "Title Page" means
the text near the most prominent appearance of the work's title, preceding the beginning
of the body of the text.

A section "Entitled XYZ" means a named subunit of the Document whose title either is
precisely XYZ or contains XYZ in parentheses following text that translates XYZ in another
language. (Here XYZ stands for a specific section name mentioned below, such as
"Acknowledgements", "Dedications", "Endorsements"”, or "History".) To "Preserve the
Title" of such a section when you modify the Document means that it remains a section
"Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this
License applies to the Document. These Warranty Disclaimers are considered to be
included by reference in this License, but only as regards disclaiming warranties: any
other implication that these Warranty Disclaimers may have is void and has no effect on
the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or
noncommercially, provided that this License, the copyright notices, and the license notice
saying this License applies to the Document are reproduced in all copies, and that you add
no other conditions whatsoever to those of this License. You may not use technical
measures to obstruct or control the reading or further copying of the copies you make or
distribute. However, you may accept compensation in exchange for copies. If you



distribute a large enough number of copies you must also follow the conditions in section
3.

You may also lend copies, under the same conditions stated above, and you may publicly
display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of
the Document, numbering more than 100, and the Document's license notice requires
Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all
these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on the
back cover. Both covers must also clearly and legibly identify you as the publisher of
these copies. The front cover must present the full title with all words of the title equally
prominent and visible. You may add other material on the covers in addition. Copying with
changes limited to the covers, as long as they preserve the title of the Document and
satisfy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the
first ones listed (as many as fit reasonably) on the actual cover, and continue the rest
onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100,
you must either include a machine-readable Transparent copy along with each Opaque
copy, or state in or with each Opaque copy a computer-network location from which the
general network-using public has access to download using public-standard network
protocols a complete Transparent copy of the Document, free of added material. If you
use the Ilatter option, you must take reasonably prudent steps, when you begin
distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain
thus accessible at the stated location until at least one year after the last time you
distribute an Opaque copy (directly or through your agents or retailers) of that edition to
the public.

It is requested, but not required, that you contact the authors of the Document well
before redistributing any large number of copies, to give them a chance to provide you
with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of
sections 2 and 3 above, provided that you release the Modified Version under precisely
this License, with the Modified Version filling the role of the Document, thus licensing
distribution and modification of the Modified Version to whoever possesses a copy of it. In
addition, you must do these things in the Modified Version:

e A. Use in the Title Page (and on the covers, if any) a title distinct from that of the
Document, and from those of previous versions (which should, if there were any,
be listed in the History section of the Document). You may use the same title as a
previous version if the original publisher of that version gives permission.

o B. List on the Title Page, as authors, one or more persons or entities responsible for
authorship of the modifications in the Modified Version, together with at least five
of the principal authors of the Document (all of its principal authors, if it has fewer
than five), unless they release you from this requirement.

o C. State on the Title page the name of the publisher of the Modified Version, as the
publisher.

e D. Preserve all the copyright notices of the Document.



o E. Add an appropriate copyright notice for your modifications adjacent to the other
copyright notices.

e F. Include, immediately after the copyright notices, a license notice giving the public
permission to use the Modified Version under the terms of this License, in the form
shown in the Addendum below.

¢ G. Preserve in that license notice the full lists of Invariant Sections and required
Cover Texts given in the Document's license notice.

e H. Include an unaltered copy of this License.

o I. Preserve the section Entitled "History", Preserve its Title, and add to it an item
stating at least the title, year, new authors, and publisher of the Modified Version
as given on the Title Page. If there is no section Entitled "History" in the Document,
create one stating the title, year, authors, and publisher of the Document as given
on its Title Page, then add an item describing the Modified Version as stated in the
previous sentence.

J. Preserve the network location, if any, given in the Document for public access to a
Transparent copy of the Document, and likewise the network locations given in the
Document for previous versions it was based on. These may be placed in the
"History" section. You may omit a network location for a work that was published at
least four years before the Document itself, or if the original publisher of the
version it refers to gives permission.

K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title
of the section, and preserve in the section all the substance and tone of each of the
contributor acknowledgements and/or dedications given therein.

L. Preserve all the Invariant Sections of the Document, unaltered in their text and in
their titles. Section numbers or the equivalent are not considered part of the
section titles.

M. Delete any section Entitled "Endorsements". Such a section may not be included
in the Modified Version.

¢ N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in
title with any Invariant Section.

¢ O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as
Secondary Sections and contain no material copied from the Document, you may at your
option designate some or all of these sections as invariant. To do this, add their titles to
the list of Invariant Sections in the Modified Version's license notice. These titles must be
distinct from any other section titles.

You may add a section Entitled "Endorsements", provided it contains nothing but
endorsements of your Modified Version by various parties--for example, statements of
peer review or that the text has been approved by an organization as the authoritative
definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to
25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified
Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be added
by (or through arrangements made by) any one entity. If the Document already includes
a cover text for the same cover, previously added by you or by arrangement made by the
same entity you are acting on behalf of, you may not add another; but you may replace
the old one, on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to
use their names for publicity for or to assert or imply endorsement of any Modified
Version.

5. COMBINING DOCUMENTS



You may combine the Document with other documents released under this License, under
the terms defined in section 4 above for modified versions, provided that you include in
the combination all of the Invariant Sections of all of the original documents, unmodified,
and list them all as Invariant Sections of your combined work in its license notice, and
that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical
Invariant Sections may be replaced with a single copy. If there are multiple Invariant
Sections with the same name but different contents, make the title of each such section
unique by adding at the end of it, in parentheses, the name of the original author or
publisher of that section if known, or else a unique number. Make the same adjustment to
the section titles in the list of Invariant Sections in the license notice of the combined
work.

In the combination, you must combine any sections Entitled "History" in the various
original documents, forming one section Entitled "History"; likewise combine any sections
Entitled "Acknowledgements", and any sections Entitled "Dedications". You must delete all
sections Entitled "Endorsements.”

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released
under this License, and replace the individual copies of this License in the various
documents with a single copy that is included in the collection, provided that you follow
the rules of this License for verbatim copying of each of the documents in all other
respects.

You may extract a single document from such a collection, and distribute it individually
under this License, provided you insert a copy of this License into the extracted document,
and follow this License in all other respects regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent
documents or works, in or on a volume of a storage or distribution medium, is called an
"aggregate" if the copyright resulting from the compilation is not used to limit the legal
rights of the compilation's users beyond what the individual works permit. When the
Document is included in an aggregate, this License does not apply to the other works in
the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document,
then if the Document is less than one half of the entire aggregate, the Document's Cover
Texts may be placed on covers that bracket the Document within the aggregate, or the
electronic equivalent of covers if the Document is in electronic form. Otherwise they must
appear on printed covers that bracket the whole aggregate.

8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the
Document under the terms of section 4. Replacing Invariant Sections with translations
requires special permission from their copyright holders, but you may include translations
of some or all Invariant Sections in addition to the original versions of these Invariant
Sections. You may include a translation of this License, and all the license notices in the
Document, and any Warranty Disclaimers, provided that you also include the original
English version of this License and the original versions of those notices and disclaimers.



In case of a disagreement between the translation and the original version of this License
or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications”, or "History",
the requirement (section 4) to Preserve its Title (section 1) will typically require changing
the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly
provided for under this License. Any other attempt to copy, modify, sublicense or
distribute the Document is void, and will automatically terminate your rights under this
License. However, parties who have received copies, or rights, from you under this
License will not have their licenses terminated so long as such parties remain in full
compliance.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in spirit to the
present version, but may differ in detail to address new problems or concerns. See
http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document
specifies that a particular numbered version of this License "or any later version" applies
to it, you have the option of following the terms and conditions either of that specified
version or of any later version that has been published (not as a draft) by the Free
Software Foundation. If the Document does not specify a version number of this License,
you may choose any version ever published (not as a draft) by the Free Software
Foundation.

HOW TO USE THIS LICENSE FOR YOUR DOCUMENTS

To use this License in a document you have written, include a copy of the License in the
document and put the following copyright and license notices just after the title page:

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2
or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover
Texts. A copy of the license is included in the section entitled "GNU
Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the
"with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the
three, merge those two alternatives to suit the situation.



If your document contains nontrivial examples of program code, we recommend releasing
these examples in parallel under your choice of free software license, such as the GNU
General Public License, to permit their use in free software.



ffix D, fZ2/AE

This appendix lists the changes that have been made in this edition.
EDITION 5, REVISION 6
The following changes were made for the 6th revision:

e The select() example did not correctly use the FD macros.
e The title page and this appendix were not properly updated.

EDITION 5, REVISION 5
The following changes were made for the 5th revision:

e The select() documentation did not correctly describe the FD macros.
¢ Appendix C was missing the "how to use" part of the GNU FDL.

EDITION 5, REVISION 4
The following changes were made for the 4th revision:

e Changed the #fiA of the read() system call semantics in chapter 1.
o Added #4it s for VSTART and VSTOP to chapter 2.

EDITION 5, REVISION 3
The following changes were made for the 3rd revision:

o Now use the GNU Free Documentation License for the guide.

¢ Changed the examples to use the Linux serial port filenames.

o Put the infrastructure in place to allow for easier translations of the guide.
e The guide text is now fully justified.
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