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2Auata (signals)

s Ta onpata eival «dlakomee» Aoylopkov (software interrupts) ot
oTtoLeC SLAKOTITOUV TNV KAVOVLKN AELToupyia piag dltepyaotiac.

s MpokaAouvtol arnod dtadopec cUVONKEC, TT.X. KATIOLO TIPOBANLLA OTO
hardware, kamola mapavopn Asttovpyia (m.x. dtaipeon St undev N
npoomneAaon og B€on HVAMNCG TTOU OEV ETUTPETETAL) 1 KAL ATIO TOV
xpnotn (r.x. matnua CTRL-C).

s Ta MePLOCOTEPA ONLATO TIPOKAAOUV TOV QUECO TEPLLATLOMO TNG
dlepyaoiag, eKTOG Kal av exel TpoPAedOel Tpomog «Slaxeiplong»
TOUC ato TNV LbLa TNV edappoyn.

*** Ynapyxouv moAAd StadopeTka 06N onuaTwy, T.X.

SIGINT 2 /* interrupt */, SIGQUIT 3 /* quit */,
SIGILL 4 /*illegal instruction */, SIGKILL 9 /* hard kill */,
SIGALRM 14 /* alarm clock */, SIGCHLD 20 /* to parent on child exit */
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OL «dACELC» EVOC ONUATOC

** Signal generation
Edooov cupPel kamolo yeyovog (m.x. dtaipeon dwa 0) TOTE mapayerat Eva
oXETLKO onpa (r.x. SIGFPE)

% Signal delivery
To onua napadidetrat otn dSlepyaoia mMov TIPETMEL

% Signal action
Me tnv mapdadoon, mpokaAeital kAol eVEpyeLa (T1.X. TEpUATIEL TN
Sdlepyaoia)

** Pending signal

Meta€L tng otLvunq TIOU TIALPAYETOL KOL TNG cttvunq niov mapadidetal otn

Sdlepyaoia, To onua Pploketol oe paon ekkpeuoTnTa (cuvROBWC
OLEANTEOC XPOVOG).

L)

» Ta pova TpAypoTo Tou UMopEeL va KAvel pia Sltepyaoia eiva:
» Na aAlageL tnv evépyela (action) mou mpokaAsital amo to onpa

» Noa KpaTAeL £va ONUO 0€ KATAOTOON EKKPEUOTNTAC ETU LOPLOTO, « LITAOKAPOVTAGY
10 (blocked). To orjpa Ba mapadobel otav kat epodoov n diepyacia to
«&epmAokapew» (unblocked)

> ... KLOWTQ, OXL yla OAOUG TOUC TUTIOUC ONUATWV.

L)
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Noapadeiypata amo cnuata

AVAVAVAVASI N .
AITIO m DEFAULT ACTION MMAOKAPETAI; ENEPFEIA;

AplBuNTIKO odpAApa
(6laipeon dwa O, SIGFPE  Teppatiopog Siepyaoiog NAI NAI
uTtepxelAlon KAm)

MpooBaocn og pvAun

0 By [l SIGSEGV  Tepuoatiopog diepyaoiag NAI NAI
O xpnotng matnoe SIGINT  Tepuoatiopog dlepyaoiog NAI NAI
CTRL-C

S kill -9 SIGKILL  Teppatiopoc diepyaoiog OXl OXI
Tepuaticet pla SIGCHLD  Ayvoeital NAI NAI

Buyatptkn Slepyacia

s o mepLoooTEpPQL:
Sman signal n
Sman 7 signal
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s Ta KAoolKA Kol cuvnBlopéva onpata sivat pexpt to 31 (SIGSYS).

s Ao 1o 32 Kol HETA €lval Ta Asyopeva orpata tpaypatikol xpovou (Real
Time Signals) mou 6ev pac adopouv edw.

scylla.cs.uoigr - PUTTY = O >

dimako@opti7826ws08:~% kill -1

1) SIGHUP SIGINT ) SIGQUIT ) SIGILL
SIGABRT S5IGBUS 8) SIGFPE ) SIGKILL
SIGSEGV 5IGUSR2 13) SIGPIPE 14) SIGALRM
SIGSTKFLT SIGCHLD 18) SIGCONT 19) SIGSTOP
SIGTTIN SIGTTOU 23) SIGURG 24) SIGXCPU
SIGVTALRM SIGPROF 28) SIGWINCH 29) SIGIO
5IG5YS SIGRTMIN ) SIGRTMIN+1 6) SIGRTMIN+2
SIGRTMIN+4 SIGRTMIN+5S ) SIGRTMIN+6 41) SIGRTMIN+7
SIGRTMIN+9 SIGRTMIN+1@ ) SIGRTMIN+11 46) SIGRTMIN+12
SIGRTMIN+14 SIGRTMIN+15 ) SIGRTMAX-14 51) SIGRTMAX-13
SIGRTMAX-11 SIGRTMAX-1@ ) SIGRTMAX-9 6) SIGRTMAX-8
SIGRTMAX-6 S5IGRTMAX-5 68) SIGRTMAX-4 61) SIGRTMAX-3
SIGRTMAX-1 64) SIGRTMAX

1makuwupt1?ﬂ?ﬂw5 '~$ I
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SIGTRAP
5IGUSR1
S5IGTERM
SIGTSTP
SIGKFSZ
S5IGPHR
SIGRTMIN+2
SIGRTMIN+8
STGRTMIN+13
SIGRTMAX-12
SIGRTMAX-7
SIGRTMAX-2
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Mwc prmAokapw/EEPMAoKAPW VA ONLLAL;

s KaBe diepyaoia StabBetel €va cUVOAO MO CAMATO TTOU UIMAOKAPEL (Kal apa
dev enITpEMEL OTO cuoTnpa va tng ntapadidovral), to Aeyouevo signal mask.

» Av napaxBeil kamolo amo ta ocrpata mou ival oto signal mask, dev Ba tn¢ mapadobel
Kot apa Sev Ba mpokAnOel kapila evepyeLa amo auTo.

» To onpa eivat pending. Oa napadobel otav (av) n dtepyacia to Eepumlokapel.

s o va LIMAOKAPOUE €va onua, apKel va to Baloupe oto signal mask kat yla
Vol TO EEUTTAOKAPOULE apKEL va TO BydAou e amo auto to cUVOAO.

s To signal mask aAAdlel pe tn cuvaptnon: [ emotpepet < 0 av anmotuyel |

#include <signal.h>
int sigprocmask(int how, sigset t *newmask, sigset t *oldmask);

OTtou To hewmask givat to véo ocuvoAo, evw oto oldmask Ba emtotpadet to
noAalo (av oldmask#NULL). To how kaBopilel mwe Oa yivel n aAlayni:

» SIG_SETMASK: to véo signal mask givatl akplBwg auto nmou divetat oto newmask

» SIG_BLOCK: mpooBeoe oto umdpyov signal mask otL €xeL To newmask

» SIG_UNBLOCK: adaipeoe amnod 1o untdpxov mask otL €xeL To newmask
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sigprocmask() — cuvexela

“ Tosigset t eival pia Sdopn mou kataypAadeL oL oripota
UTAOKApoVvTaL.

¢ OL OUVOPTNOELC TTOU UmopoULV va mpooBadalpecouv orpota
otn doun avtn eival ol €€NC:

Abelaoe to ouvolo. Kavéva onua dev

sigemptyset(sigset_t *set) T —|

BaAe 0Aa ta orjpata pEca 6to oUVOAO.

sigfillset(sigset t *set , ,
e (sigset_ ) OAa pmtAokapovtal.

MpooBeoe 1o onua sigid oto cuvoAo

sigaddset(sigset t *set, int sigid) (6o prhokdpeTan)

Adaipeoe to orua sigid amo to

igdelset(sigset_t *set, int sigid : '
sigdelset(sigset_t *set, int sigid) sUVolo (Eepmhokdpetal)

‘EAeyée av to onpa sigid eival oto

sigismember(sigset t *set, int sigid ,
& (SRR g gid) oUVoAO
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MNapadelypa xpnong

*** EAeyxoc av n tpexovoa signal mask mepiexet to SIGINT kat av
val, TO EEUTTAOKAPOUUE:

#include <signal.h>

int main() {
sigset t newmask, oldmask;

sigprocmask(SIG_SETMASK, NULL, &oldmask); /* Just get the current mask */

if (sigismember(&oldmask, SIGINT)) { /* Check if SIGINT is blocked */
sigemptyset(&newmask); /* Create an empty set */
sigaddset(&newmask, SIGINT); /* Add the SIGINT signal */
sigprocmask(SIG_UNBLOCK, &newmask, NULL); /* Remove from current mask */

}
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Nwc aAAalw TNV evEpyEeLla tou Ba tpoKkANOEL;

+* lMpokelpévou va npoc&optcou He TNV evepvaa nou Ba T[pOK)\r]eEL otav
KOLL OV LOLG napaSOGEL KATIOlo onpa, Ba mpemeL va xpnotuonomoouue N
ouvaptnon sigaction(): [emotpépet <0 av amotuyel ]

#include <signal.h>

int sigaction(int sigid,
struct sigaction *newact,
struct sigaction *oldact);

omnou to sigid eival to onpua nou pag evéladepel, kat newact sival pia
doun ou TePLYpAdEL TN VEA EVEPYELX TTIOU BEAOUE Va TIPOKAAELTAL.
Epooov to oldact dev eivat NULL, katd tnv enotpodr) Ba mepLEXEL TNV
neplypadn tng maAldc EVEPYELAC.

L)

% OL EVEPYELEC TTOU UIMTOPOUE VO oploou e (LEow Tou newact) sival pia
aTto TLC TIOPAKATW TPELC:
» Na ayvonBel to orjpa (Kot apa va pnv mPoKAAECEL TIMOTE)
> Not yivel n EVEPYELA TIOU €XEL €€ oplopoU to clotnua (default action), omola kat va
glvatl autn
» Na kAnOel pla Sk pog ocuvaptTnon, KATL TTOU lval yVvwoTo WG SLaYELPLOTHC
onuatoc (signal handler)

L)
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KaBopilovtac tnv evepyela

H dopun mou meplypAdeL TNV EVEPYELA EXEL WCE EENC:

struct sigaction {
void (*sa_handler)(int); /* SIG DFL, SIG IGN i handler 61ké pag */

sigset t sa mask; /* EminmpdéoBeta onpata mpog MUmAokdplopa */
int sa_flags; /* 0 ouvibuwcg */
}s
N\ETTOUEPELEC:

1. Toneblo sa_handler sival 6eiktng o cuvaptnon 6ikn pag (dLaxelpLotng
onuatog) n tou divoupe tnv TN SIG_DFL (wote va ekteAeotel n default

action tou ocuotrpartog) N touv divoupe tnv TN SIG_IGN (wote va
ayvonOBet to onua).

2. H ouvaptnon mou opiloupe wc dlaxelplotn Ba £xel w¢ povadiko opLlopa
TNV TAUTOTNTA TOU OUATOC.
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KaBopilovtac tnv evepyela (ouvexela)

H dopun mou meplypAdeL TNV EVEPYELA EXEL WCE EENC:

struct sigaction {
void (*sa_handler)(int); /* SIG DFL, SIG IGN i handler 61ké pag */
sigset t sa mask; /* EminmpdéoBeta onpata mpog MUmAokdplopa */
int sa_flags; /* 0 ouvibuwcg */

}s
Nemtopépeleg (ouvexela):

3. Edooov ekteleotel n evépyela (m.X. o 6iko¢ pac handler), To onua mou uag
evélapepel Ja eival UTTAOKAPLOUEVO UEXPL TNV OAOKANPWON TNC, OTLOTE KoLl
To onua Ba EepmAokaploTel autopata.

4. Av pog evoladeEpeL, mpoowpLlvad, 000 KTEAELTAL N EVEPYELQ, VAL
LUITAOKOPLOTOUV ETLIMTPOCHETA OAUATA, AUTA TIPETEL VAl TAL
ouunepAaBoupe otn paoka sa_mask. Me to TEAOG TNG EVEPYELAG, AUTA
o opata EEUMAOKAPOVTOL AUTOUATOL.

N 12
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Nopadeypo SLaXELPLOTA CALLATOC

* Hnopokdatw edpappoyn dev punopel va teppatiotet pe CTRL-C S1oTL €xel
oploeL Eva xelpLotn yia 1o onua SIGINT:

#include <stdio.h>
#include <signal.h>
#include <unistd.h>

void handlectrlc(int sigid) {
printf("You cannot stop me with CTRL-C!\n");

}

int main() {
struct sigaction sact;

sact.sa_handler = handlectrlc; /* Our handler to catch CTRL-C */
sigemptyset(&sact.sa_mask); /* No other signal to block */
sact.sa_flags = 0; /* Nothing special, must be 0 */
if (sigaction(SIGINT, &sact, NULL) < ©)

perror("could not set action for SIGINT");

/* Loop for ever */
while(1) {

sleep(1); /* Let it sleep for a while */
}

return 0;
‘ Parallel Processing Group 13
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>nuewwoelc (1): n cuvaptnon signal()

** O OpLOMOC €VOC SLAXELPLOTA CAMOTOC YWVOTAV UE TtLo artAo (oA

nAéov Eemepaouevo Tpomo) Pe tnv kKAnon signal(). _cdge,cl yia
ggnynon
e SNAwong

void (*signal(int sig, void (*func)(int)))(int);

H omoia Baoika AéeL otn signal() otLav oupPei to onua sig, Ba
NPEMEeL vaL KANBel n ocuvdaptnon func. Av oAa mtave KaAd n
signal() emiotpédel Seiktn mpog tov malatd handler, aAAlwg
SIG_ERR.

» Hsignal npémnel va anodelyeTal Kot va xpnolpornoleital n sigaction,
€0TW KL av ¢aivetal ro oAUTTAOKN.

*

L)

» M£oa otov SLaxeLpLoTr), TIPETEL va armodeVyovTal «ETIUKIVOUVECY
KANOELg cuotApatog (akopa kat n printf () npénel va
amodeVYETAL) KOL YEVIKOTEPA TO TIPAYHOTA TIPETIEL VAL YivovTal
TIOAU TIPOOEKTLKA — PAETE VL LEAETAOETE TIC AEMTTOUEPELEG KOL TOUG
AOYOUC yLOL QUTO.

L)
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2nuewwoelc (11): onuoto we dtadlepyacLokn) EMIKOWVwWVLA

** Mia Slepyaoia pumopet va SnULoupynoetL Kat vo. oTelAeL Eva
onuo o€ pia AAAN (6ev emitpEmovtat OAa).
#include <signal.h>
int kill(pid t pid, int signal);

¢ Ynapyouv ta SIGUSR1 kot SIGUSR2.

¢ Me auto tov tpomo, av n Stepyaocia tov to AapPavel £xeL
oploel Tov avtiotolyo SLaXELpLOTH, ELVOL GOV VO EXOULLE
«ETILKOWVWVINOELY OTEAVOVTAC TNG EVaV (CUYKEKPLUEVO)
OKEPOLO apLOuO.

¢ Ta onpata 6gv umopouv va xpnotpomnotnBouv yla avtaAloyn
5eS0UEVWVY — TO LOVO TTIOU UTTOPEL va «OTELAELY Eva opa
glval 0 EQUTOC TOU KOl TUToTe AAAo.

¢ MNePLOOOTEPO YLOL CUYXPOVLOUO TTAPA VLA ETILKOLVWVLAL.

15
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