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sig set_t Tarena

/|I"I'

° 'f|:| ?QHWH/:”I:I "57| 1%2 |:|"5z

. 3 JEP\J*Z Isigset_tRARRESE
+ sigset tZEBIBR—EA, (BIZEEEAFR
E— T EE321TRERIESEE
— fE<sigset.h>FBUFREEN
#define SIGSET NWORDS (1024 /
(8 * sizeof (unsigned long int)))
typedef struct {
unsigned long int _ val[ SIGSET NWORDS];
}  sigset t;
— fE<signal.h>F XN HEN A
typedef sigset t sigset t;
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sigset t (%E1

 AJLAEsigset tSEBUER—1NH 1024 HI{2EAHY
j(?x'?&%ﬁ
- HhE5—IN—MES, HELBImREIAZSES
—- EAIHMERMEEEREIES, RZHAHMELLES

1 "
iﬁ - ZEERREZNMEERT, Elisigset tEARZRIS
i HEREHEAZEE
sigset_t
31 30 3 p 1 olz|ofolo|1|1]0
SIGBUS r
SIGQUIT
SIGINT —




sigfillset Tarena

ZAEE

- EHiEEER, IIRESENENESMEAT

(. . )
#include <signal.h>

int sigfillset (sigset t* sigsef);

z: . FMEE0, AREE-1
L — sigset. (5S&
75
— sigset t sigset;
if (sigfillset (&sigset) == -1) {
perror ("sigfillset");
exit (EXIT FAILURE);
. )
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sigemptyset Tarena

- BEEER, IIRKESENENESE

(. . )
#include <signal.h>

int sigemptyset (sigset t* sigsed);

" FXIDIR[EI0, KHRD] -1 y
i#
L — sigset. (5S&
.+ B
— sigset t sigset;
if (sigemptyset (&&sigset) == -1) {
perror ("sigemptyset"”);
exit (EXIT_FAILURE);

. )
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sigaddset Tarena

- IINGES, IR ESETSIEEESRSINANSEMET

(. . )
#include <signal.h>

/”ﬂl'
O

int sigaddset (sigset t* sigset, int signum);

R AEED, SKMIEE-1
i
L — sigset. (5S&
— signum: S54RSS
- f51an
— if (sigaddset (&sigset, SIGINT) {
perror ("sigaddset");
exit (EXIT FAILURE);
+ }
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sigdelset Tarena

ZAEE

/”ﬂl'
O

- HIRES, B EEETSIEEEESRSNNANESALE

(. . )
#include <signal.h>

int sigdelset (sigset t* sigset, int signum);

z: . FMEE0, AREE-1
L — sigset. (5S&
— signum: S54RSS
- f51an
— if (sigdelset (&sigset, SIGINT) {
perror ("sigdelset”);
exit (EXIT FAILURE);
+ }
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. HFESEREEERES, MREESEN SRS
SHESXNAMESMUES A

(. . )
#include <signal.h>

?II:IJ int sigismember (const sigset_t* sigset, int signum);
i
g L AMEE!, BEEE0, KMEE-1

— sigset. (555
— signum: S54RSS
« {Flg

— if (sigismember (&sigset, SIGINT) == 1)
printf ("5SS &HAESIGINT{E=\n");
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BiX, KRS
. LESTER, RANGRSERFEPHERS, 7

SFERHERE— 1 S5IE
FERLALEEEE (delivery)

SSMNTERTRBE L [BFE—EHIRTEIER, 43
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- IXRETRHIERE S
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#include <signal.h>

int sigprocmask (int Aow, const sigset t* sigset,
sigset t* oldsed);

i FEUNEEO, KMGEE-1
N J
— how: EXUESH#AERYATN, ATELATME
SIG_BLOCK - {FsigsettRISSINASRIESHAEG
SIG_UNBLOCK - \SHIESHAIEFHIFRsigsethrIES
SIG SETMASK - B sigsetiZ B =RI{E S5




IZEREIBSEAARR (5£1)

- REFEAHERNESHED
~ sigset: {554, BINULLIIZREIESK
— oldset. HH[R{ESHEE, BNULLUZRSLEZSE]
- f5an
— sigset t sigset;
sigemptyset (&sigset);
sigaddset (&sigset, SIGINT);
sigaddset (&sigset, SIGQUIT);
sigset t oldset;
if (sigprocmask (SIG_ SETMASK, &sigset,
&oldset) == -1) {
perror ("sigprocmask");
exit (EXIT _FAILURE); }
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IREEESIENRER (452) Tarena

o SREUFEABEEAREAESE

(. . )
#include <signal.h>

/|ﬂ1

int sigpending (sigset t* sigsef);

R REYBEMEIO, KMIEE-1
i
# — sigset: HiHARRESE

- g

— sigset t sigset;
if (sigpending (&sigset) == -1) {
perror ("sigpending”); exit (EXIT _FAILURE); }
if (sigismember (&sigset, SIGINT) == 1)
printf ("SIGINT{ZSFR/E\n");
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Tarena

sigaction aRRs
. BB EIS SRR TH
p )

#include <signal.h>

int sigaction (int signum, const struct sigaction* sigact,
5] struct sigaction* o/dact);
iR
?ﬁg FXIDR[O]0, KMLR[o]-1
\ /
— signum: S54RSS
— sigact: {52155
— oldact. #mtR(E51773, AJENULL
 Ssignum(ESHEIBERT, 1K sigactFiiEARIIT AN L
» HoldacHENULL, M@ iZsE% HRERNA T/
+

+




sigaction (££1) Targm
» sigactionREUEIT(ES1T SRR sigactionkiEiA
X—MESHERAT/
— struct sigaction {
// |BXBE S REGETT
void (*sa_handler) (int);
i /] FXISESUHIRREGETT
void (*sa_sigaction) (int, siginfo_t*, void*);
// (ESIEEAEIRIFT IS S
sigset t sa_mask;
/] SRS
int sa_flags;
// TRERTR, BeiENULL
void (*sa_restorer) (void); };




ShETE=Ei ) Tarena

- REBERT, EESHERIZEIFNITEEF, SEIFE
MIXNEAEWRANERIES, MXITHREE JJT =ik
j@idsigaction::sa maskﬁJZJ\__MAtTaxE, T_ TES4b
ERHFUTAIE, FRIECERARINS SO, SR
EES, FHEGESLESRRE, BalERTENIIFER

— struct sigaction sigact = {};
sigact.sa_handler = oldsigint;
sigaddset (&sigact.sa mask, SIGQUIT);
if (sigaction (SIGINT, &sigact, NULL) == -1) {
perror ("sigaction”);
exit (EXIT_FAILURE);
}
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- B—JE, EalLiEdsigaction::sa_flagspRAS
SA NODEFER={SA NOMASKiFENL, SFRRFRIZIE
SSCEREHTHIE, AEFMX P IEERCIERES
— struct sigaction sigact = {};

g sigact.sa_handler = oldsigint;
;’; sigaddset (&sigact.sa_mask, SIGQUIT);

sigact.sa flags = SA NOMASK;

if (sigaction (SIGINT, &sigact, NULL) == -1) {
perror ("sigaction”);
exit (EXIT_FAILURE);

}
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o |[HXZ(ESSAIEREBIEELSE (U FEIXIMEF

void handler (int signum);
ZREABE—INSE, RMARZREEIITHIES
sigaction::sa_handlerpy R SRR EIXFERIREL,
EVABIL T, sigactionp®EiFlsignal MEN R RGN E
MMENE S ERER T RO
XSS S IE R ZRYRBL S P EIXMEFEF
void action (int signum, siginfo t* siginf,

vold* reserved);

— signum: (S5RE
— siginf. (5558
— reserved. TREEZE!, HEIAH

0l



Eﬁﬁ%ﬁ%ﬂ%&%ﬂ@ﬁ(ﬁn Tarena

« AT FERFIXBEIE S IEREL, BRT EiLsigaction:

sa S|gact|on}5JZ,JJE|r'j*{l«,lﬁuﬁﬁ’]actlonu 2L, AR
#5sigaction::sa_flagspkEIN_ESA_SIGINFOFRE{Z

— struct sigaction sigact = {};

i sigact.sa sigaction = newsigint;

i sigaddset (&sigact.sa_mask, SIGQUIT);
sigact.sa flags = SA NOMASK | SA SIGINFO;
if (sigaction (SIGINT, &sigact, NULL) == -1) {

perror ("sigaction”);
exit (EXIT_FAILURE);
}

I 'I'




RAEZ(EERNESLIEHR (8£2)

FIAXISHHS SR IEREL, FHIXUSHHSSIERRZL

- HHEES

T

[FMEEESHRSI, BET—siginfo_tZSBIRIZ5HINR

R T B2

— typedef struct siginfo {
/] REESH=ERIPID

// (ESMI0ETE

pid t si_pid;

sigval t si value;

} siginfo t;
— siginfo_tE&EARBEHBZ18 MR, MMESRETIES
FREVHEIR, (BEFIIAF

S K AIXRIENAT AR ESHIATS

x2MERE LmEFIHAIED



IEHEZEEESLERLY (43) Taren?
e« {530

— void newsigint (int signum, siginfo_t* siginf,
void* reserved) {
printf ("%dHFELLF A T— 1 SIGINTZS\n",
siginf->si pid);

i }

« J¥&, siginfo ti$’jEJEﬁjg—AﬁJzJ\S| “value, HL&E
BiNE, BTeEERrLRESIEREIERIEEE=
NEETFERREFBESE, (BEEFERIZARYINE
gsigqueueREREEE, EHRAKllFOraiseRRELZE
eSS INEEEREE]
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@i signal REGEAR

SSCERCRI, SFRNZESHIEIREIEOA
R, ATREHABINESLE, NMIAMEAES
XNESEESLIE, BIXERsignal REEE—IE.

XESCt R B R UNIX R SRS S

A S EERI— PRI

» BfELINnuXERBIFZIIRUNIXRS, ESTIHRIATRE
BEIREIRKRTT, BMEEETESRE X LAJsignalR
SUEMAVSSAIEREL, BEHEHTAER

(BB HERR B BT — L S

AHYRES, A TIAER

EMMSAER, 18IEFIR T ESLE—IRIEEHATIE,
AL, sigactionPEN IR 7 RIIXFM A ARRE S 5




—RIE(SSHME (51) Tarena

« YNERTEsigaction:sa flagspkEIN_ESA ONESHOTE
SA RESETHANDITENL, BEABIHRITR—RIESAIE
BREE, BIEXNZESHICIEIRE SRIABRIE. XHF0
ZIsignaliRzl, SIXFMARE—IRAT AN —ET

i& — struct sigaction sigact = {};
i sigact.sa_handler = oldsigint;

sigaddset (&sigact.sa_mask, SIGQUIT);
sigact.sa_flags = SA_ NOMASK | SA_ ONESHOT;
if (sigaction (SIGINT, &sigact, NULL) == -1) {
perror ("sigaction”);
exit (EXIT_FAILURE);
}
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B E R R R SR Tarena

- REBERT, HARIEBEEENRFFRY, WNRIKE
55, ZFEBPIMX M EEENRSEER, EmitiTiE
MAVSSLIEREL. FESHIERZUREILE, 2B

FRTRIR SR ARIREIRK, FRSEerrnoAEINTR, 3R

R TR(ESThET. AT ARERIES, AERE

A e (S

—  ssize tlen;
char buf[256];
again:
if ((len = read (fd, buf, sizeof (buf))) == -1) {
iIf (errno == EINTR) goto again;
perror ("read"); exit (EXIT FAILURE);

+ }



T Technology
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« YNERfEsigaction:sa flagspkRHI0_ESA RESTARTHRE
WTHIRFER, BEENYESTE

i, BBAISSE

RREUREILAfR, Bk EHRETEIRIERIE
— ssize tlen;
g char buf[256];
;’; if ((len = read (fd, buf, sizeof (buf))) == -1) {

perror ("read");
exit (EXIT_FAILURE);

}
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sigqueue S
- [EIEEHIEAIEMIIN Y 2RSS
4 )

#include <signal.h>

int sigqueue (pid t pid, int signum,
const union sigval value);

i FEUNEEO, KMGEE-1
- J

- pid: FERSSH=ERIPID

— signum: 55RS

— value: B¥NNEHE
- [EpidHAIRRIEsignum(5S, Miilvalues

IF



S SIREINEE Tarena

« AT EEFSEHERXESHRENEINAFESRIEEE,
A LAEid sigqueue B valueS X BI B, iT=Z
SHEE B sigval 2 NEES, Ssiginfo tsi valuepR
f92Bsigval tEHSEE—HERS

i.':} — typedef union sigval {
;’; int sival _int;

void* sival ptr;

} sigval t;
— typedef struct siginfo {
pid t si_pid;
sigval t si value;
+ } siginfo t;

-
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LA IRHIMT INESHE FE— MBI RN

RBLARIX, BBAfEMsigval tisival intflRTCEER:

Vi =2

- (BUNRMIIIEHEAR—1E

=4 E

(E T 2RISR ERERT

y il . s " — L L et
] AR RSRRESCRERTR, ARGIEETE—T
o EMRRIES BT, ARSI B IS
sigval_t:sival_ptra R ARIXS(ESIREREL
. (BEEFTE, R MEESNMIIEEEE—NEst, BB

L—EERIBZISTT ERNAE

SHITHHIEI A

=R

X1y, EESER



HESSHEMNSIE (452) Tarena

- fFlan
— STUDENT?* student = malloc (sizeof (STUDENT));

strcpy (student->name, "5k K");
student->age = 25;

51 sigval t value;
1; value.sival ptr = student;
%g if (sigqueue (pid, SIGINT, value) == -1) {

perror ("sigqueue"); exit (EXIT_FAILURE); }
— void sigint (int signum, siginfo_t* siginf, void* reserved) {
STUDENT* student =
(STUDENT?*)siginf->si value.sival ptr;
printf ("%s, %d\n", student->name, student->age);
free (student);

}
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ESiHAdee Tarena

s BT HIERMERENEEERE=ED
— FFRTE: #HEEFER P SHYATIE
— RIZETE): HFEEFERIZSHIRTIE
- ERRTE): HEHRBESR/O, ERSAREERRTE
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+ RERZARGTTRE NHIEHER =TS
— ESCITAdRs: ShdEEaIiTHdE
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B ErERTsE Tarena
o =AAFITAIREER T FITHIERIZFRRTRILAYS, iABATLA
RIRZBERTHEAN, LAER=SIA TV IIE, AHIERE
HAME I R IEABRES
— SIGALRM  (14): ESCERTEEZIHA
— SIGVTALRM (26): REiERERZIHS
@ — SIGPROF  (27): SCFBERTSSBIL:
» ERESERILIRIE ES 2RI, YWIFHTIRE. 51l
sYEERNENE, EEMERERNYIRAET
— ¥RiERE: MR EERT2EE!
EERXRHESHIEYEER
B EHERLNE
MBSMEEZ BV EIER — PaER ERERE
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IRE. )35, KIAER=S
4 )
#include <sys/time.h>

int setitimer (int which,
const struct itimerval* new value,
struct itimerval* o/d value);

RXLNR[EI0, *Mi&lﬁl-b

\§

— which: IEEMW I E=E, ATBLANE
ITIMER REAL - E3CiEATES
ITIMER VIRTUAL - FEHITERTEE
ITIMER PROF - SCFHiEAYES

— new value: ¥iREE



ISEENE (452) Tarena

* 'I«ﬁ%\ JEZE;J\ 9&|\7-T:]IF‘|§E§]-%§
— old value: HHRiREE, FJENULL
. AT E S BERAR T itimerval

— struct itimerval {

o ===l — s o e N
iﬁ // EEIEfRE, B0 FEESEEAREE—MEESRFEL
%g struct timeval it_interval;

// #)%gIElkR, EXORZBMZ ILEERT=E
struct timeval it value;
it
— struct timeval {
long tv_sec; // #b%4

long tv_usec; // {MfVER
+ };

-
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iH

IZHERRS (8E23)

» f5lan
— SELARTFH RIS, S3ZfTE—IX
struct itimerval it;
it.it value.tv sec = 5;
it.it value.tv usec = O;
it.it_interval.tv_sec = 0;
it.it_interval. tv_usec = 3000;
if (setitimer (ITIMER REAL, &it, NULL) == -1) {
perror ("setitimer");
exit (EXIT _FAILURE); }
— KHIERS =S
it.it value.tv sec = 0;
setitimer (ITIMER REAL, &it, NULL);
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SFEVERYSEiRE Tarena

.« REERERIRE
(... . )
#include <sys/time.h>

int getitimer (int which, struct itimerval* curr value);
L FYIIEEI0, KMEE-1 )

— which: 1EEWENRE, ATBUAME
ITIMER REAL - E3CTEATEE
ITIMER VIRTUAL - FEHAERTES
ITIMER PROF - SCFHEAYES

— curr value: BHIRIREE
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gt A Tarena

e« TFUIEIMEMA, Unix/LinuxZRZFHHE MAEERAEA4G
FRu ANNERETECCHEIMRNFESE

« BREWRZTEN1GLAN, SN HEESE—KIBIAIRNE
IRETZR (N B ARFD IR ICRE EUARAFERFAIERFR
Z [EHIBRET R Z

s FE—TEIRFREUL, EAERNHER, SHRGIEIST
EARNIEREFEXE, EIESIHEEZ BRI
HIRFHBUERY S AR SR 2 AT BeRY

o ETHEZERAFENANFERZ, EESCIIZ AR
[BRYEEEASHR, B IRE—FE RIS, XPL2ERT
1EBHFEENE(S(InterProcess Communication, IPC)
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qyk]aaf#ta?griu\ﬁﬁ e .'1§ﬁFt3"E’

1__ = ZAEE

— fEE T execRRENCIZFTHIZRT, AILANEISEDSITEE,
=EUERSK R e G Sl & Lyt NS G Ayt =

execl ("login", "login", username, password, NULL) ;
— B, BETLAEEHexecEREAT AFTHIRIRHIAET S

sprintf (envp[0], "USERNAME=%s'", username) ;

sprintf (envp[l], "PASSWORD=%s'", password) ;

execle ("login", "login", NULL, envp)

+ TFREIM
~ EEIUT S IS E A — RN ARSI R — X

—g =

c 155
— SIGUSR1/SIGUSR2, sigaction/sigqueue/BfiiN&dz
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— BRpaTFSystem VIIEZERZ, BREMIFIEEE, Elilx
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SEEBIMRFIFO, 2—MUSARNAE, ENRERE
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#include <sys/stat.h>

int mkfifo (const char* pathname, mode t mode);
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— if (mkfifo ("myfifo", 0666) == -1) {
perror ("mkfifo");
exit (EXIT_FAILURE);
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#include <unistd.h>

int pipe (int pipefd|2]);
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— int pipefd[2];
if (pipe (pipefd) == -1) {

perror ("pipe"); exit (EXIT FAILURE); }
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