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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—NEA |, (BIZEHEAFR
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>h X HEN A
typedef sigset t sigset t;
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a0 - {191 T)ls%%ﬂzwafﬂﬁ (= &Z#JOT)LEFJLB
- MEEERHEESMIEA %L,ngset_ﬂ’ﬁjﬂnéﬁlﬁ’\]%
s R EE A
sigset_t
31 30 3 p 1 olz|ofolo|1|1]0
SIGBUS r
SIGQUIT
SIGINT —




sigfillset Tarena
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- EHHiESE  AIRESENENES AT

(. . )
#include <signal.h>

int sigfillset (sigset t* sigsef);

z: . A0 , AREE-1
L — sigset : (55&
75
— sigset t sigset;
if (sigfillset (&sigset) == -1) {
perror ("sigfillset");
exit (EXIT FAILURE);
. )
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sigemptyset Tarena

- BEEER | IIRESRINENESE

(. . )
#include <signal.h>

int sigemptyset (sigset t* sigsed);

" FXIDIR[EI0 , KGR - 1 y
i#
L — sigset : (55&
.+ B
— sigset t sigset;
if (sigemptyset (&&sigset) == -1) {
perror ("sigemptyset"”);
exit (EXIT_FAILURE);
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sigaddset Tarena

+ JINGS | BB ESETSIEEES RS NANSENET

(. . )
#include <signal.h>

/”ﬂl'
O

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

R FUHEEIO , SMIEE-1
i
L — sigset : (55&
— signum : (S54RSS
- f51an
— if (sigaddset (&sigset, SIGINT) {
perror ("sigaddset");
exit (EXIT FAILURE);
+ }
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(. . )
#include <signal.h>

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

z: . A0 , AREE-1
L — sigset : (55&
— signum : (S54RSS
- f51an
— if (sigdelset (&sigset, SIGINT) {
perror ("sigdelset”);
exit (EXIT FAILURE);
+ }
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. FIESEPETERES  DREESERSEEE

SRSNNAESAEE

o< :
#include <signal.h>
int sigismember (const sigset t* sigset, int signum);

g AMEE , REIEEO , KMIEE-1

~
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— sigset . (555
— signum : (S54RS
« i

— if (sigismember (&sigset, SIGINT) == 1)
printf ("5SS &HAESIGINT{E=\n");
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%, kRS Tarena

« SESTER , ARRZSEETEFRIHIERT |, /5
SFEAHERE — 1 SZESHENNAYREN , XN
eI EnEX (delivery)

SENTERIZRIBIXZ [BFE—ERITE]EIFR |, 43
iZEQEIﬂLI‘EﬂI‘EﬂB%'::'E’J%%%*W?JEEHQ(PGHCIing)

. BPNHEEIE—MESEHIE(signal mask) , ST\J:xE

_/l\ E%g 1.[““12 |:|"57|E'::|E|/J1|:|"5_E}_L/-_ TA

BB LEENATHATE | SHPEZE (block)ERAIRES
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#include <signal.h>

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

i FEUNEEO , SMGEE-1
N J
— how : [EXUSSH#AERYAT . ATEXLATME
SIG_BLOCK - {FsigsettRISSIASRIESHEG
SIG_UNBLOCK - \SHIESHAIEFHIFRsigsethrIES
SIG SETMASK - B sigsetiZ B =RI{E S5




IZEEIBSHERR (51 )

- REFEAHERNESHED
~ sigset : {554 , BINULLIIZREI S
— oldset : HH[R{ESHEE , EINULLRUZRE L Z£]
- 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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o SREUFEABEEAREAESE

(. . )
#include <signal.h>

/|ﬂ1

int sigpending (sigset t* sigsef);

R REYBEIEIO , KIEME-1
i
# — sigset : BIHARREEE

- 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 R(S S MIRRAT
p )

#include <signal.h>

int sigaction (int signum, const struct sigaction* sigact,
5] struct sigaction* o/dact);
iR
?ﬁg FXIDR[E]0 , KMGR[G]- 1
\ /
— signum : (S54RSS
— sigact : {52155
— oldact : #HR{E51779 , FENULL
 Ssignum(ESSHEIBERT |, K sigactFiiEARIT AN 2
» HoldacHENULL , NET iz 28 HIREAINN AT/
+

+
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sigaction ( ££1) Tarena

» sigactionpPRZIBN (ES1T AR sigaction& iR
X—MSSHIENIT/
— struct sigaction {
// |BXIB{E S ERRETETT
void (*sa_handler) (int);
it /] FBE SRR EETT
void (*sa_sigaction) (int, siginfo_t*, void*);
=S IEHAERIMINE SR
sigset t sa_mask;
S SRR
int sa_flags;
// TREBI , HRIENULL
void (*sa_restorer) (void); };




- REB/RT , EESR

ShETE=Ei ) Tarena

IR TERES , SEFE
ﬁn?'ﬁiz/l\IEEffEZ%.EiEl’\Mn , M TFHEE JJT Sk
j@idsigaction:sa_maskmRATLAA IS TTE 7_ Syl
EREHITHAE , BRIEEMANIERYES I |, iR IE kIR
BES , AEESUIESERE . BRI EIRERK

— 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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oSS (41) Tarena

- B—7E , EalLiEgsigaction::sa_flagspRAS
SA_NoDEFEREJZSA_NOMASKH\UM : .:.w)i?%éﬁmﬁ‘
=S SAMBREHITERE) , FAEFBIXMNEAERMENES

— 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 , RMARZREEITHIES
sigaction::sa_handlerpl,RFrgAAVREEXERIREL
EVABIL T | sigactionp®EiFlsignal REN 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 : (55RS
— siginf: (5558
— reserved : TREBZE , HRIAH

0l



;Eﬁ@zqn.%mqs%mmm( 1) Tarena

« AT FERFIXBEIE S IERE , BR T EiLsigaction:

sa S|gact|on}5JZ,JJE|r'j*{l«,lﬁuﬁﬁ’]actlonu 2L, IR
#5sigaction::sa_flagspk & IN_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);
}
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RAEZ(EENESLIRHRE (£E2) w6

-I[HEXSEYE S IERET , FIXUSHYS S IERER

- HHEES

T

[RMEEESHRSI , BET—siginfo_tZSBIRIZSHINR

R T B2

— typedef struct siginfo {
/] REESH=ERIPID

// (ESMI0ETE

pid t si_pid;

sigval t si_value;

} siginfo t;
— siginfo_tEARBEHB 18PN KR |, MMESRETIES
FRAEVHEIR |, (BRI

S K AIXRIENAT AR ESHIATS

x2MERE LmEFIHAIED



IS EZ RS R (43) Taren?
e« {530

— void newsigint (int signum, siginfo_t* siginf,
void* reserved) {

printf ("%dHFELEF A T — 1 SIGINT{SS\n",
siginf->si pid);

ift }

- JE&, siginfo t i$’jEJEﬁjj—AEJZJ\S| value , H3CEH
%WE B eEZUARGESHEREUEEIEHE
PNEUTERIFAFE é& =, (BEEFEHIZRYIUE
dsigqueueREIX(ES | {&FRYkillFraiseRENEB
S ESMINEEEREES
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@i signal REGEAR

SSCERZCRT | SIRXNZESHIEIREIEOA

B{E. ATIKEFAERIESAL

B, NTRERES

R BSESLAE |, BXERsignal REEFT Ei—E.

XESCHEEREAUNIX R SRS ENLH

A S EERI— PRI

» BRELInuERRNTFZIIRUNIXRS , (SSHHIRITEM
BRI | BMEEETESRE X LAJsignalR
SUEMAVSSAIEREL , BEEHEHTAERN

(BB HERR B BT — L S

RIS , A TIAER

EMMSIAER | 18IEFIR T ESLE—IRIEEHATIE,
A, sigactionPE IR 7 RIIXFM I ARRE S 5




— RIS SLE (1) Tarena

+ YNERTEsigaction:sa flagspkEHIN_ESA ONESHOTE
SA_ RESETHAN Diri&hl , BFAETSR T —XIESE
BRES |, Bl E SRV IRIRE NEARIE, XFF
%‘ES|gnaI«~*ﬁl FRXEMARE—REUT AR T

" — 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

. GREMSRT  MHEL

FREEERENRSTE |, NREE!

=5 , ABPIX M HEENRFER | EimiiTiE
FHEESWEREREILE , ZBiH

T

NAHSE4AL:

BT R G

JRFIR

38

A

K, EETEerrnoIEINTR |, 3%

R TRISSTHNT. AT R AIRSCSRANES | TR

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);

+ }



B ERGNRSAER (&) Tarena

- WNEfEsigaction:sa flagspkRHN_ESA RESTARTHRE
7, BAHRIESTHRIRFER | BEHENAESHIE
REUREILE |, BalkE#FRaiaYERE

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

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

}
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Tarena

sigqueue S
» [AIEEHERIEMIN T #HERYES
e )

#include <signal.h>

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

i FEUNEEO , SMGEE-1
- J

— pid : FEWSSH=ZRIPID

— signum : (53RS

— value : BNNEE
. FIpidHTRE% signum=S | BN valuek

IF



S SIREINEE Tarena

« AT EHFEHERXESHENMINAFESRIEEE |
A LAEid sigqueue B valueS X BI B, iT=Z
SHHE B sigval 2 NEES |, Ssiginfo tisi valuepR
f92Bsigval tEHSEE—HFRS

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 , BBAEMsigval t:sival intflRFCEER:

Vi =2

- (BUNRMIIIEHEAR—1E

=4 E

(E T 2RISR ERERT

y il . s " — L L et
] AR NRSRAESCRET | RAAGIEETE—T
o EMRRIES BT | ARSI B IS HET
sigval_t:sival_ptra R ARIXG(ESIREREL
. (BEEFTE , RS NMIIEEEE— NS5t |, BB

L—EERIBZISTT ERNAE

SHITHHIEI A

=R

X1y , EESER



HESSEMNEIE (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

o« IET—MAREFMBFENINEEE=ERD
— FAFR[E) : I BFE AP SEYRYE]
— RATE | HEEREERRSHIATE)
— FERAYIE) : AREEREAESE/O. BIREAHEERYATE

1]
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+ RERZARGTTRE NHIEHER =TS
— ESLITHIES | Sermd iR ThYIE
— REFNTHIES | SermdiERIRFRYIE
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IR EERER Tarena
o =AEFITHIERIR T ST HIERISZ RSB |, 1IEATLA
IR BRITTEIRIN |, LAERT=SRYG=VTAE |, mHEHERE
HAM e XA RRYES
— SIGALRM  (14) : ESCiERT28ZIHA
— SIGVTALRM (26) : EHERTSEZIHA
§ - SIGPROF  (27) : SCFEERTSSEI
» ERNEEIIUIAXESZE] , WIRSGITIRE. S ER
sIYBEERITEYE | ERTmRERYIREF
— ¥taEkE : MIREERTZEE!
EER A HESHITEEME
_ SR  EHERHE
MESBESZERIATEER — wEERE ERER
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IBEERE (481) Tarena

IRE. )35, KIAER=S
4 )
#include <sys/time.h>

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

RYUIR[EI0 *Mi&lﬁl-b

\§

— which : iIEEW I ERRE , ATELANE
ITIMER REAL - E3CiEATES
ITIMER VIRTUAL - FEHITERTEE
ITIMER PROF - SCFHiEAYES

— new value : ¥R EE



ISEERYEE (552) Tarena

* 'I«ﬁ%\ JEZE;J\ 9&|\7-T:]IF‘|§E§]-%§
— old value : HiH|RIRE(E , ATENULL
. KRR SR B S B T itimerval2

n — struct itimerval {
o /| EEER , oK eSS EREFE —MESEFLE
gg struct timeval it_interval;

// #)aIElNR . BXOR B Z LEERT =S
struct timeval it value;
it
— struct timeval {
long tv_sec; // #b%4

long tv_usec; // fHFVER
+ b

-
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IS EHERRS (£E23)

» f5lan
— SELARTH R , 832 fTET—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 FYIIREI , KIBEE-1 )

— which : I8EW N ERNRE , ATBUANE
ITIMER REAL - E3CTEATEE
ITIMER VIRTUAL - FEHAERTES
ITIMER PROF - SCFHEAYES

— curr value : BHEAFIRE(E
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gt A Tarena

o« IFANBISZFMAR , Unix/LinuxZ&ZZHHE MHTEERHEAG
FRAXNERETEHCHEINESE

o« [REARZTERIGLAS , B8NNEEEE KB NARE
IRETZR (N B ARFED NR)ICTHE EUARFEIAIERFR
Z [BJAYBRET R &

o« E— 1 EMAFIIE , FARRHES | SHIRETEISE
SAENYIEREFEXE, , BHESIMEEZ BLARTHRE
HIARFHBUE RIS T AR EHE 2 AT 8EHY

+ STHEZERAFERINGFERZ | RIS HE

[ERIESHESIR | HURE—F S JAINLE] | XFERT

188HEEIE(S (InterProcess Communication, |PC)
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1__ = ZAEE

- fEE T execRENBIEFTIHHERT , ATLANEISERSITSEL
=EUERSK R e G Sl & Lyt NS G Ayt =

execl ("login", "login", username, password, NULL) ;
— B, e LA HexecEREAT AFHHIRIRHIAET 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/Bfi iN&dz
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g . EEEREEWTH , FIRERESLE— NSRS
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i —NHEEOE | REIZHIRE S fork REBIETHIE , RF
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- EEF
— BRpaTFSystem VIIEEZERZ, BERMIFIEESE , Bl
AR EEN KB FEAXHEART., EtEMAENE
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#include <unistd.h>
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+ perror ("pipe"); exit (EXIT FAILURE); }
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