JlabopaTopHasi padoTa no kypcy ""OnepaunoHHbie cucTeMbI"
poueccst B OC Linux (II)

Llenb pabompl: 3HAKOMCTBO C CHCTEMHBIMHU BBI30BAMH ISl CHHXPOHH3AINHU MTPOIECCOB U 00pabOTKH CHTHAJIOB;
M3YyYeHHE pacipeeNIeHUs] BUPTYyaTbHOW TAMSTH ITpoIiecca.

I. Cunxponusanusi npoueccoB U 00padoTKa CUTHAJIOB

O:xuanme 3aBepuIeHUs MPOLEcCa.
OyHKIIKA Wait. pid_t wait (int *status)

biokupyeT BbI3bIBaIOLIMI IpoLIECC JO TEX MOp, IMOKAa HE 3aBEPIIUTCS OAUH U3 €ro JOYEPHUX
npoueccoB. Eciu kK MOMEHTY Bbl1auu wait J104epHUl MpoLecc yKe 3aBepIleH, TO BO3BpAIlaeT yIpaB-
neHue HeMeuleHHO. Eciu *status He paseH NULL, To B mepeMeHHyI0 status 3amucbIBaeTCsl KOJ 3a-
BEpIIEHUs JTIOYEpHEro Tpoiiecca (cM. moapodbHee B y1ad. padore 3). Oynkuus wait Bo3Bpamaer PID
3aBEepUIMBIIETOCS MPOIlecca UK -1, eclii JouepHHe MPOLEeCChl OTCYTCTBYIOT (B MOCIEIHEM Cllydae yc-
TaHaBJIMBACT MIEPEMEHHYIO €rrno).
DyHKIMs waitpid. pid_t waitpid (pid_t pid,int *status, int options)

biiokupyeT BbI3BIBAOLIUMI MIPOLIECC IO TEX IIOP, MOKAa HE 3aBepIUIUTC nodepHuii mpouecc ¢ PID,
3a/IaHHBIM B TIepBoM napametpe. Ecnu pid=-1, To oxuaaeT 3aBepiieHus J1000ro 104epHero mpoiecca
(xak u wait). Ecou 3amate B options 3Hauenne WNOHANG, 1o waitpid paboTaet B HeOJIOKHUPYIOIEM
pexkuMe (aCHHXPOHHO): €CJIM HET 3aBEpPIIMBIINXCS JOYEPHUX MPOLECCOB, TO YIPABICHUE HEMEJIEHHO
BO3BpAIAETCs B BBI3BIBAIOLIMIL ITpolece, Ipu 3ToM waitpid Bo3BpamaeT 0 1 ycTaHaBIMBAET errno.

Coctosinne "30m0u''. Korga nporecc 3aBepmiaercs, nHGOpMaIds 0 HEM COXPaHSIETCS B CUCTEMHBIX
TabIUIAX AJISL TOTO, YTOOBI POIUTENLCKHIA MPOIIECC MOT MOMYyYUTh HH(OPMAIIHIO O HEM, B YACTHOCTH,
€ro KoJi BO3Bpara mpH noMonty GyHKuu wait. Eciin ke poauTenbCKuid MPOoIece He BhI3BIBACT wait,
TO JOYEPHHI MPOIECC MPOJOIDKAET CYIIECTBOBATh B TaK HA3hIBAEMOM COCTOSHUM "30MOu". Hamnuwme
TaKUX MPOIIECCOB HEXKEIaTeNbHO, T.K. OHM 3aHUMAIOT MECTO B CUCTEMHOM Taliwuie mnpoueccoB. Eciu
POAUTENLCKUI TPOLIeCC 3aBEPIUIUTCS, HE BbI3BAaB Wait, TO MPOLECC-MOTOMOK YyJasieTcs U3 MaMATH
MPOIECCOM Init.

3ananme 1.
1.1. B mporpamme prl.c 0CHOBHOII mpoIiecc co31aeT TpU JOUYEPHUX MpoIecca U 0XKHUAAET UX 3aBepIie-

HUSl. Buinonnume npozpammy u 3anuwiume 6vlxoOHvle Oannvle. Hapucyiime npubausumenvuyro epe-
MEHHYI0 Ouazpammy pabomsl 6cex yemulipex NPoyeccos.

/* prl.c */ if (pid ==0)
#include <stdio.h> exit (getpid() % 256);
#include <unistd.h> }
int main () while ((w = wait (&status))&& w!= -1)
{int i, pid, status, w; printf ("Child %x status %x\n", w, status);
for (i=0; 1<3; ++1) return 0;
{ }
pid = fork();

1.2. 3amenute exit Ha Kill(pid_mgouyepuero_mpouecca, SIGKILL). //osacnume 6 omueme nonyuennvie
6 1.1, 1.2 k00wl 8038pama doueprezo npoyecca (CM. 1ad. padboty 3).
1.3. Hanumure nporpammy pr2.c, Tie OCHOBHOW MPOLECC CO3MACT JTOYEPHUN MPOIECC, 3aBeplIaro-
LIUICSI HEMEUIEHHO. 3aTeM OCHOBHOM mpouecc "3achinaer” Ha 30 cekyH[. 3amycTUTe MporpaMmmy, H,
[I0OKa OHA BBIMOJIHIETCS, U3 JPYroro OKHA BBEIUTE KOMaHIY

% ps -mAl
Buvinuwiume u noscnume ungopmayuio o cocmosiHuu oooux npoyeccos. llopropure 3Ty KoMaHay mo-
clie 3aBepIIeHHs padoThl porpamMmel. OQO0vscHUme pe3yibmamsl 6 omyeme.

CurnaJjbl. CUTHaJI MOKHO TIOCJIaTh IBYMS CITIOCOOaMH:
- KOMaHJI0#i 000JI0YKH $kill [-s Homep curnana] pid
- W3 IporpaMmbl QyHKITHEH kill (pid, Homep_curnana);
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Ecnu Bximtounts <signal.h>, To BMECTO HOMEPOB MOKHO HUCII0JIb30BATh NMEHA CUTHaJIOB. bonee

oApoOHY0 MHPOPMAIUIO O CUTHAJIAX MOYKHO MOJYUYUTh IO KOMaH/Ie
$man 7 signal

Jlna 3asepuwenus npoyecca ucnoyib3ytorcsi curHaibl SIGTERM win SIGKILL. SIGTERM
MOKET OBITh IPOUTHOPUPOBaAH rporieccoM, B To BpeMsi kak SIGKILL Bcera BbI3bIBaeT HEMEUIEHHOE
3aBepuieHre mporecca. [lonyunTs acumnxponnoe ysedomineHue o 3asepuieHuu 004epHe20 npoyecca
MoxHO Tipu oMot curiana SIGCHLD, xotopsiit OC nocbuiaeT pouTeabCKOMY MPOIECCy IpH 3a-
BEPIICHUHU €r0 IOTOMKA.

3apanmue 2.
2.1. 3aBepmmte bash curnanom SIGTERM, 3atem - curnanom SIGKILL. /losacnume pezyromamet u

sanuwume Bawu komanowl. Onpedenume u svinuuiune Homepa 3mux 08yxX CUSHANO08.

2.2. Hanummte mnporpamMmy Ppr3.c, KoTopas COICPKHUT (PYHKIHIO-00paOOTYMK [Isi CHUTHaja
SIGCHLD, 00paboT4uK BbI3bIBACT (YHKIMIO Wait U 3aIMCBIBAET KOJ BO3BpaTa JOYEPHETro Mpolecca
B HEKOTOPYIO I100aibHyI0 nepeMeHHy0. OCHOBHOM MPOIECC cO3/1aeT TOYePHUM mporecc (KOTOPHIH
3aBeplIaeTcss HEMEUICHHO M BO3BpaIlaeT KaKoW-HUOY/ b KO/ BO3BpaTa, HapuMep, 2), 3aTeM OCHOBHOM
MPOLIECC B IIUKJIE BBINOJHSAET HEKOTOPYIO paboTy M MpOBEpseT 3Hau€HUE INI00aTbHON MepeMEeHHOM.
[Tocne 3aBepiieHHs TOYEpHErO IMpoliecca paclevyarbiBaeT ero Koj Bo3Bpata. Mcmomnb3yiTe ciemyto-
i ko st GQyHKIUU-00paboTunKa CUrHana u Juist 3aaanus peakiuu Ha curaan SIGCHLD:

#include <signal.h> }

#include <sys/types.h> int main ()

#include <sys/wait.h> {struct sigaction sigact;

#include <string.h> memset (&sigact, 0, sizeof (sigact));
sig atomic_t exstatus; sigact.sa handler = chld hand;

void chld hand (int snumber) sigaction (SIGCHLD, &sigact, NULL);

{

int status; return 0;

wait (&status); }

exstatus = status;

[MTPUMEYAHMUE. Tak kak 00paboTYMK MOKET OBITH IIPEpBaH B JIOOOM MECTE, HallpuMep, MOCTYTLIe-
HUEM JPYTOoTo CUTHaNa, TO MPUCBOCHHE 3HAYCHUS INI00ATLHON MEPEMEHHON JTOHKHO OBITH HEACTUMOM
(aTomapHoI#t) omepareii. ITo o0ecreuynBaeTCs HCTOIB30BAaHUEM TIEPEMEHHOM THIIa Sig_atomic_t.

2.3. Peanu3anusa taiiM-ayra npu nomomu curnana-"oyaumiabHuka' SIGALRM. Hanummure npo-
rpamMmmy pr4.c, KOTopas 0XHUJAeT BBOJA UMEHU C KJIaBUATYphl, nedaraet "/lpusem, <umsa>" u 3aBep-
maercs. Ecnu uMs He OBLIIO BBEJIEHO B T€UEHUE MATH CEKYH/I, TO IIporpaMMa rnevaraet "Bpems ucmex-
70" 1 3aBepIlaeTcs.

[MPUMEYAHUA.

1. 3amaiite o6paboTunk 115 curaana SIGALRM ¢ nmycteiM TeroM QyHKITMU-00padoTunKa.

2. Ilepen Bb13oBoM (yHKIMU read 3amycTure OyAMIbHUK QyHKIUEH alarm.

3. Ecnu read 3aBepmmiachk ¢ OMIMOKOM, TO ClEAyeT MPOBEPUTH 3HaUYCHHUE errno. Eciu errno paBHO
EINTR, 10 nucrek taiim-ayT.

THoscnume 6 omueme, nouemy eosnuxaem owuoka EINTR. [losnusem nu na pabomy npocpammol yc-
manosxa ¢pnaca SA_RESTART 6 none sa_flags cmpykmypul sigaction? Ilouemy?

2.4." OnHoBpeMeHHOE MOCTYILUIEeHHEe CUTHAJIOB OAHOr0 Tuna. Hanumure nporpamMmmy prs.c.
OcHosHOll npoyecc: CO3AACT MATh MOTOMKOB U 3aT€M BBITIONHSAET KaKON-TN00 OECKOHEUHBIN ITUKIL.
Koo nomomka: sleep(1); exit(...);

Koo obpabomuuxa cuenana SIGCHLD: sleep(3); wait(0); write(1, "process terminated\n', 19);
Obvsacuume 6 omueme noayyennvle pesyavmamvl. CKoabKo cuenanios oopabomano u novemy? Monu-
dbunmpyiTe mporpaMmy, MOMBITABIIMNCH 00PabOTaTh BCE CUTHAIBI CIACAYIOIMIMMH CTIOCO0aMHU:

a) (pr5a) ucnonb3ys B 00paboTurke BMecTo wait Gpynkiuio waitpid B nukie.

b) (prSb) ucnonssys paar SA NOMASK B nosie sa_flags ctpykrypsl sigaction (cM. man).

¢) (prSc¢) ucnomnp3yst BMECTO 00pabOTYMKa CUTHANA (QYHKIMIO Sigwait.

Texcmul npoepamm u pe3yibmamsi 00bACHUME 8 Omyeme.

N
Heo0s3aTenpHoe 3aganue. O1eHNBAETCS TOTIOIHUTEIHHO, €CITH CTYACHT IOJTHOCTHIO BHIITOJHIII 00s3aTeIbHBIC 3aIaHus.




II. Pacnpenesienue BUPTYAJIbHOM NMaMATH
B OC Linux aapeca BUPTyaJbHOW MaMsTH KaKIOTO MPOIECCa MOTYT OBITh MOJY4YEHBI U3 TJIO-
OanbHBIX TIEpeMEHHBIX etext, edata, end (puc. 1).

CuctemMHas namsTb NamATL Npouecca
Koa Koa nporpaMmel
Mpouecc 10 ot U KOHCTaHTBI
M MHMUMANM3MpoBaHHble
pouecc 58 edataPf= — = = = = — > /Jlauneie l
HenHUuManuanpoBaHHble

BupTyanbHbIN

. end
I Kysa appec

aapa Crex

Puc. 1. Cxema pacnpesneneHuss BUPTyaJIbHON aMATH

3aganue 3. 3.1. Vcnonb3yst mporpaMmy procmemory.c , 3apucyime 6 omueme pacnpeoeienue na-
MAmuU npoyecca, Kak 3To caenaHo Ha puc. 1. [lokadxcume Ha pucynke pacnonodiceHue u aopeca nepe-
MenHblx main, showit, cptr, bufferl, buffer2, i u navame, na komopyio ykazvieaem buffer2.

/* procmemory.c */

#include <stdio.h>

#include <string.h>

#include <sys/types.h>

#include <stdlib.h>

#include <unistd.h>

/* Below is a macro definition */

#define SHW ADR(ID,I) (printf("ID %s \t is at virt.address: %8X\n", ID,&I))

extern int etext, edata, end; /* Global variables for process memory */

char *cptr = "This message is output by showit ()\n"; /* Static */
char bufferl[25];

int showit (); /* Function prototype */

main ()

{int 1 = 0; /* Automatic variable */

/* Printing addressing information */

printf ("\nAddress etext: %8X \n", &etext);

printf ("Address edata: %$8X \n", &edata);

printf ("Address end : %$8X \n", &end);

SHW ADR ("main", main);

SHW ADR ("showit", showit):;

SHW ADR ("cptr", cptr);
(

SHW ADR ("bufferl", bufferl);
SHW ADR ("i", 1i);
strcpy (bufferl, "A demonstration\n"); /* Library function */

write (1, bufferl, strlen(bufferl) + 1); /* System call */
showit (cptr);
} /* end of main function */

int showit (p) /* A function follows */

char * p;

{char *buffer2;

SHW ADR ("buffer2", buffer2);

if ((buffer2 = (char *)malloc ((unsigned) (strlen(p) + 1))) != NULL)
{printf ("Alocated memory at %$X\n", buffer?);
strcpy (buffer2, p); /* copy the string */
printf ("%s", buffer2?); /* Didplay the string */
free (buffer2); /* Release location */
}

else
{printf ("Allocation error\n");
exit (1);
}
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3.2. BeraBbTe B mporpaMMy cucteMHbIi BeI30oB fork mocne oneparopa int i=0. Ymo 6yoem naneua-
mano? OOuHaKowvl iU GUPMYAIbHbLE AOPeCa NepemMeHHbIX 8 000ux npoyeccax?

N —

[um—

bl

IHopsanok BbINOJIHeHNs 12a00paTOPHOH PadoTHI
Beinonnute 3apanus 1-3.
3aHecHTe B OTUET OIMCAaHHUE SaI[aHI/Iﬁ CO BCEMH TDC6V€MBIMI/I MNOSACHCHHUAMMU.

TpedoBanus
[Tpu noaroroBke k nabopaTopHOi padoTe (IoMa) 3aHECUTE B KOHCIIEKT: a) OTMCAHHS CUCTEMHBIX
BBI30BOB JUIsl YNPaBJIEHUS MPOLIECCAMU M CUTHAJIaMHU, KOTOpBIE HCIIOJB3YIOTCS B J1a00OpaTOpHOM
paboTe; TEKCTHI BCEX MPOrpaMm (KpoMe procmemory.c) ¢ KOMMEHTapUsIMH.
CryzieHT OoJKeH 3HaTh OTBETHI Ha CJIEeTyIOIIME BOIPOCH:

Bomnpocsl
KakoBo Ha3HaueHME CUCTEMHBIX BBI30BOB wait 1 waitpid?
Uro Takoe coctosinue "30MO0u" mpouecca?
Kak B poaurenbckoM mpoliecce MOKHO Y3HATh O 3aBEPILIEHUH JOUYEPHETo Ipolecca, He MpephiBast
OCHOBHOI1 paboThI?
Kak B mporpamme 3a/1ath peakifio Ha CUTHAJI ONPEAEIEHHOTO ThHa?
Bce nu pyHKIMN MOXHO HCIIONIB30BaTh B 00pa0OTYHKE CUTHATIOB?
Kak nocnath curnan onpeneseHHOMY Mpoleccy? rpymnme mporeccoB? BceM mnporeccam?
Mosxet i1 00paboTIHK CUTHAIOB OBITH IPEPBAH CHUTHAIOM APYTOTO THIA? aHAJIOTHYHOTO THTA?
Kak B 06paboTunke curaanoB OJOKHPOBATh MOCTYIJIEHUE CUTHAJIOB ONPEAEIEHHBIX TUIIOB?
UTo NMpOUCXOAUT, €CIIH CUTHAN MTOCTYMAET BO BpeMst OJIOKUPOBKH IpoIiecca Ha CUCTEMHOM BbI30BE,
HaIpUMep, KOTa MPoLecc 0KUIaeT BBOJA C KJIIaBUATypbI?

. KaxoBo nHaznauenue nupextunsl #define B mporpamme procmemory.c?
. KakoB cMbIcn niepemeHHbIX etext, edata u end B mporpamme procmenory.c? Ilouemy 3Tu nepe-

MEHHBIE 00BSBIICHBI ¢ aTpUOYyTOM extern?

. B ponurensckoM mpoiiecce HEKOTOPOM MepeMEeHHO ObUIO IPUCBOCHO 3HAYEHHUE 10 CO3JaHUs J0-

YyepHero mnpoliecca. byaet nm 3Ta nepeMeHHas JocTyliHa B JouepHeM nporecce? KakoBo Oyner ee
3HaYeHUE B HayaJIbHbIII MOMEHT BpeMeHu? Eciu poaurensckuii mpouecc OyAeT U3MEHATh 3Haue-
HUE NepeMEeHHOM, To OyJIeT JIM 3TO U3MEHEHHE JI0CTYIHO JI0uepHeMy Iporeccy? A Hao60poT?
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