JlabopaTopHasi padoTa no kypcy ""OnepaunoHHbie cucTeMbI"
IIpoueccur B OC Linux (I)

lleJlb paﬁombt: 3HAKOMCTBO C CHUCTCMHBIMH BbLI3OBaMU IJISI CO3AaHUSA MPOLCCCOB; UCCICAOBAHUC
COCTOAHUA TOHOK IMPU COBMECTHOM IOCTYIIC K q)aﬁny POAUTECIIECKOTO U JOYCPHETO MPOLECCOB.

CucreMHbIe BbI30BBI 15 YIIPaBJIeHUs MPoLeccaMu

Nnentudukaropbl npoueccoB. [Iporeccet B OC Linux UMEOT YHUKAJIbHBIE HOMEpA - UICHTH-
¢ukaTtops! nporecco (PID), sBistomnyrecs HeNbIMA YUCIaMH, Ha3HAYaeMbIMU MIPOLIECCAM MPH UX CO3-
nanuu. B mporpammax na C/C++, npeanourutensHee ucnoiab3oBats At PID e Tum int, a Tun pid_t,
ONUCaHHbIN B Qaiine <sys/types.h>. [ nonydenus nporpammoit PID coGcTBeHHOro mpouecca uc-
MOJIB3YETCSl CUCTEMHBIN BbI30B getpid , s nomyuenus PID poaurensckoro mporecca - getppid .

151 IpocMOTpa AaKTHBHBIX MPOLECCOB MTPEIHA3HAYEHBI CIIETYIONINEe KOMaH/IbL:

- ps (Process Status). Beenennas 6e3 oIuii, KOMaHja ps MOKa3bIBaeT TOJBKO T€ MPOLECCHI, KOTO-
phie OBLIM 3aMyIIEHbl U3 JAHHOTO TEPMUHAIBLHOTO OKHA.

- top moKa3bIBacT aKTUBHBIE MPOILIECCH] B TUHAMUKE.

- pstree nokas3bpIBaeT akTUBHBIE MTPOLIECCHI B BUJIE J€pPEBa.

Kon 3aBepumienus npouecca. B HopmansHON cUTyalu mpoliece 3aBepiiaeTcs JM00 CUCTEMHBIM
BBI30BOM eXit 0o Bo3BpaToM M3 ¢yHKIMH main. Kox 3aBepuieHus - 1ByxOalTHOE I11€710€ YHUCIIO,
BO3BpaIllaeMOe MPOIIECCOM CBOEMY POIMTENIO. DTO apryMeHT (YHKUUHU eXit Wiu 3HaYeHHe, BO3Bpa-
nraemoe ¢yHknuerd main. Crapmmii 6alT Koja BO3BpaTa paBeH KOy BO3BpaTa MpOTrpaMMbl (10/1630-
gamenvckull koo gozeépama). B mmammmii Oaiit OC 3anmuchiBaeT NMPUYUHY 3aBEpIICHUS Mpoliecca
(cucmemmnwiti K00 8036pama; NPy HOPMAIBHOM 3aBEPIICHUN MTPOLIECCa OH PABEH HYIIIO).

Co31aHHe NPOLECCOB OCYIIECTBISETCS MPU MOMOIIU cucTeMHOro Bbi3oBa fork, koTopsiii co3-
JlaeT TOYEPHUH MPOIIECC, SBIISIOMIMICS KOMUEW CBOEro poauTenbckoro mporecca. [Ipu Heynaue fork
Bo3Bpamiaet -1. [Ipu ycnemnom BoinonHenuu fork Bosspamaer 0 B co3naHHbIN 104EepHUIL ITpoLiece U
Bo3Bpaiaer PID gouepHero npoiecca B poauTEIbCKUN MPOIECC.

3aganue 1.
1.1. Bommonuute nporpammy prl.c. [losachume 6 omueme, cKoibko npoyeccog 6yoem 6blNOIHEHO?
Ckonvko coobwenuti 6yoem Haneuamano? Hapucyiime depeso npoyeccos. [louemy npuenawiernue
obonouku $ noasnsiemcs panvuie, uem npoepamma 3asepuiaem pabomy?
/* prl.c */
#include <stdio.h>
#include <unistd.h>
int main ()
{ fork (); printf ("A\n");
fork (); printf ("B\n");
return O;

1.2. B mporpamme prl.c npuocTaHOBUTE BCE ITPOLIECCHI, HAIPUMED, ITpH noMoinu getchar().
BBenure komaHay ps co cIeayOUUMHU OMIUSMU:

$ps -e -o0 pid,ppid,start_time,command

$ps -f-A

$ps -la ($ps -mAl)
3axoncnekmupytime ungopmayuio 00 UCNONBL308AHHBIX Bamu onyusax xomanowl ps. [na nocieowuetl
KOMaHObl pacuugpylime 3HayeHus KOJOHOK TUCMUHEA, 8 KONOHKe "cocmosanue" — obo3nauenus 0ns
PaznuuHslx cossmosanul npoyecca. Onpenennure, Kakoi Mpouece sSBseTcs poauTeseM npouecca prl, u
KaKOM - pOJUTEJIEM €T0 POJIUTEINS U T.1I.
Bremgute xomangy — S$top.
BBenute komanny — Spstree u 3apucyiite yacth aepena mnpoueccoB st prl. Psgom ¢ mponeccamu
ykaxute ux PID (ans sToro BBenute pstree ¢ COOTBETCTBYIOMINM (priarom).
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1.3. Moaudumnupyiite nporpammy prl.c, yaamus oqun fork. ITocrme ocrasmerocs fork pasmenure
KOJ Ul POAUTENBCKOTO U JOYEPHETO MPOLIECCOB M BBIBEUTE CIIEIYIOILYI0 HH()OPMAIHIO:

st pogutenbekoro npouecca - "Podumenvckuii npoyecc ¢ PID=... PID douepnezo npoyecca=..."
Jlns noyepHero npouecca - "Ilouepnuii npoyecc ¢ PID=... PID pooumumenvckozo npoyecca=..."
3arem nocie fork 3agepxuTe BBINOIHEHUE POAUTEILCKOTO IpoLEcca Ha 3 €IUHUIIBI BpeMEHHU (IIpH
noMoinu 6ubnanoreuHoi GpyHkuuu sleep), a nouepnero - Ha 10 equauu. Pacneuataiite B pouepHEM
npouecce PID ero poautens nsaxapl: 1o u nocie sleep. O0bscHuTe B oTuere Bamm pe3yabTarsl.

1.4. Moaudunupyiite nporpammy prl.c: cozmaiite nepeBo MPOIECCOB B COOTBETCTBUU CO CBOUM Ba-
puantoMm (paBeH Ne [1K). BykBbl BHyTpH KpYy>KKOB 0003HAYaIOT YCIOBHOE UM ITPOIIECca.

A

HeuetHble BapuaHTbI YeTHble BapUaHTBI

IlepekJiloyeHHe NMpolecca HA BbINOJHeHUe IPYroii nporpammbl. CeMelcTBO (QYHKIHIA exec
COJepKUT HaOOp (YHKLUH, KOTOpBIE MEPEKIIOYa0T MPOLECC Ha BBIMOJHEHHE APYToi MpPOrpaMMBl,
T.€. UI3MEHSIOT 00pa3 mpouecca. [Ipu 3ToM npekpamaeTcs BHIIIOIHEHNE TEKYIIeH MPOorpaMMBbl 1 HaYH-
HAETCs BBIIIOJHEHHUE B ATOM JK€ MPOLECCE APYTOM NMPOrpaMMbl, HAUMHAsL ¢ €€ TOUKU BXxoga. OyHKIMH
ceMeiicTBa exec pa3In4aroTcsi HA0OPOM apryMEHTOB:

e DyHKIMM, KOTOPbIE COEPKAT B UMEHU OyKBY P (execvp U execlp), IpMHUMAIOT UMsI IPOrpPaMMbl U
UILyT OpOorpaMMy IO UMEHHU BO BceX MyTdAX, copepxkaiuxcs B PATH; B ¢pyHkuum, He coaepxaiiyie B
UMEHH OYKBY P, TOIDKHO OBITH TIEPEIaHO MOTHOE UMS Iy TH TPOTPAMMBI.

o dynximu, coaepxale B MMEHU OYKBY V (execv, execvp U execve), IPUHUMAIOT CIIUCOK IapaMeT-
POB AJI1 HOBOM MpOrpaMMbl KaK MAacCHUB yKa3aTeslel Ha CTPOKM C MOCJIEIHUM HYJIEBBIM 3JIEMEHTOM.
Kaxnas cTpoka COOTBETCTBYET OJHOMY napamerpy. B QyHkuum, conepxaiiue B uMeHH OykBy |
(execl, execlp, execle), mapameTpsl nepenaloTCs Kak mapaMmeTpbl COOTBETCTBYIOLICH (DyHKIMU eXec.

e DyHKIMH, KOTOPBIE COACPKAT B UMEHH OYKBY e (execve U execle), MpHHUMAIOT JOMOIHUTEIHHBIN
napaMeTp - MacCUB MEPEMEHHBIX OKPYKEHHUA. DTOT napaMeTp AO0JKEH ObITh MaCCBOM yKa3aTeJeil Ha
CTPOKH, C IOCIEAHUM HYJEBbIM 3jieMeHTOM. Kaxnas crpoka nomkHa umers Buj "[IEPEMEH-
HAI=3Ha4yenue".

T.k. exec 3aMeHSET BBI3BIBAIOLLYI0 IPOrpaMMy Ha JpPYyIyl0, TO e€XeC HUKOIZla HE BO3BpallaeT
yIpaBJIEHUE B BHI3BIBAIOLIYIO NIPOrpaMMy B ciydae ycrexa. Takum oOpa3oM, KOJ, HaXOASIIHics Mo-
ciie exec, Oy/IeT BBIIIOJHEH TOJIBKO B Cllydae oUIMOKM B BbI30Be exec. CIMCOK MapameTpoB, Iepesa-
BAEMBIX B BBI3BIBAEMYIO IIPOIPAaMMYy, SIBJISIETCSI QHAJIOIOM IapaMETPOB KOMAaHIHOW CTpoKuU. IlepBrIM
napameTpoM (*argv[0]) B HeM J0JKHO ObITh UMS IPOTPAMMBI.

OnuH W3 BapUAHTOB 3allyCKa HOBBIX MPOTPaMM - B OCHOBHOW MpOrpamMMe co3AaTh JOYECPHHI
nporecc (fork) u B HeM NepeKIIOUUTHCS Ha IPYTYIO IPOrpaMMy (exec), Kak B 3aJJaHUU 3:

3aganue 2.
2.1. BeimonauTe mporpammy pr2.c, KOTopasi B JOU€pHEM MpOoIecce BhI3BIBAECT Iporpammy Is. Onpene-
JUTEe, KaKou omepaTop(bl) HE BBHITIOTHSIETCS MPHU YCIIEITHOM BHITIOJTHEHUH eXec.
/* pr2.c */
#include <stdio.h>
#include <unistd.h>
int main ()
{char* arg list[] = {"1s", "-1", "/", NULL};
if (fork() == 0)
{
execvp ("1ls", arg list);
printf ("Return after exec\n");




}

return 0;

}

2.2. Monudumupyiite mporpammy: 3aMEHHTE execvp Ha execlp:
execlp("lsll, ":I_S", "_l", "/", NULL);

2.3. Cnenaiite ommOKy B BBI30BE exec: a) yKakute BMecTo "Is" MMs HecyllecTBYIOLIEH MpOorpamMmBbl;
0) 3aaiiTe HeCyIIeCTBYIOUINI KaTanor A Is. PasnuyaroTcs mu npu BBIMOTHEHUH Cy4au a) u 0) ?

2.4. MoaudunupyiTe mporpaMmmy: 3arpy3ure B JOUYEepHHI Tporiecc (MCroib3yiiTe execl) mo0yto Barry
nporpammy (Hampumep, nedataromiyw "Hello, world" 3 mabopatopHoii paboThI 2.

CoBMecTHBIH 10CTYN K (pailyiaM poAUTEIbCKOr0 M J0YePHero npoueccoB

Kaxxnpiii ouepHHMii poiiecc HacleayeT OT CBOETO POIUTENIBCKOTO mpoiiecca Bee (haiibl, OTKpHI-
ThIe ponuTesieM 10 Bei3oBa fork. DTo o3Havaer, 4to M000H TOYEPHUIA TTPOILIECC MOXKET MUCIOJIH30BATh
COOTBETCTBYIOIIUE JCCKPHUNTOPHI (ailyioB, 3HAYCHHS] KOTOPHIX OBLTH YCTAHOBJICHBI POJAUTEIHCKUM
MPOIIECCOM BO BpeMsi orepanuu OTKpeITUs (aitnos. [Ipu BeimonmHeHnn fork 3HaYeHUs ATUX JTECKPHUII-
TOPOB KOMHPYIOTCS B 007aCTh NAHHBIX JOYEPHETO MPOIECcca, U MOCIe ITOT0 JOUYSPHHMA MPOIeCcC MO-
KET HCIIOJIb30BATh ATH JECKPUMITOPHI AJIsl JOCTYNA K COOTBETCTBYIOMIMM (paiiiaM mapajienbHO C po-
JTUTENBCKUM TporieccoM. JlouepHuil mpouecc Takke HacieAayeT TEKYIIMi KaTajlor pPOAUTEIbCKOTO
MpolLiecca 1 ero mpasa JI0CTyna K ¢daiiam.

Ecnu poaurens U ero 1o4epHuid NpoLECC UMEKOT OJHOBPEMEHHBIN JOCTYIl K OJHUM M TEM XKE
(haiinam, TO MOKET BO3HUKATh YCIIOBUE 2OHOK, U COCMA3AHUIL.

3aganue 3. B nannoit nporpamMme sharfile.c ponurtenbckuil u JouepHUid Mpolecchl NapauIeabHO KO-
MUPYIOT OAWH M TOT K€ BXOJIHOM (paill B OIMH U TOT K€ BBIXOAHOW (aiin. /loGaBbTe B mporpammy
KOHTPOJIb KOJIMYECTBAa BXOJHBIX IMapaMeTpoB, a TAKKe (PYHKUIHUIO Perror s KaXJOro CHCTEMHOTO
BbI30Ba open, creat, read u write (3a UCKITIOYCHHEM Write Ha TepMHUHAT).

/* Program sharfile.c Usage: progname source file destination file

* for example: sharfile sharfile.c shar.bak */
#include <stdio.h>
#include <fcntl.h>
main (int argc,char *argvl[])

{int fdrd, fdwt;

char c;

char parent = 'P';

char child ='C';

int pid;

unsigned long i;

if (argc != 3) exit (1);

if ((fdrd = open(argv[l], O RDONLY)) == -1) exit (1);
if ((fdwt = creat(argv([2], 0666)) == -1) exit (1);

printf ("Parent: creating a child process\n");
pid = fork ();
if (pid == 0)
{
printf ("Child process starts, id = %d\n",getpid()):;
for (; 1)
{
if (read (fdrd, &c, 1) != 1) break;
for (i=0; i<50000;i++); /* Long cycle */
write (1, &child, 1) ;
write (fdwt, &c, 1);
}
exit (0);
}




else

{
printf ("Parent starts, id= %d\n", getpid()):;

for (;7)
{
if (read (fdrd, &c, 1) !'= 1) break;
for (i1i=0;1<50000;1i++); /* Long cycle */
write (1, &parent,1);
write (fdwt, &c, 1);
}
wait (0);

}

3.1. IloaAroTOBBHTE MPOM3BOJBHBIN TEKCTOBBIN (aiin mias konmupoaHust pazmepom 500-1000 GaidToB.
MO0KHO B3Tb HCXOIHBIN TEKCT JAHHOHN IIPOrPAMMBIL.

3.2. 3anmycTuTe Ha BBHINOJIHEHUE CO3JAaHHBIN Bamu ucnosHuMBIN (aitn TaHHON IporpaMMbl MpHU IO-
MOIIM KOMaHJHOM CTPOKH, COJAEprKallled aBa mapamMeTpa: MMsl BXOJHOTro ¢ailla ¥ UMs BBIXOJHOIO
¢aiina (uMeHa JOJKHBI OBITH pa3sHbIMH). CpaBHUTE pe3ydbTHPYIOMU (aiiin ¢ UCXOTHBIM (aitioM.
CoBnagaroT i OHU?

3.3. [ToBTopute m. 3.2 HECKOMBKO pa3. Beerna nmu pesynbrupyromnuii ¢haiin oquH u TOT xKe? OObsicHUTE
MPUYMHY HECOBIAJCHUS BXOJIHOTO M BBIXOAHOTO (haitnoB. [IpuMuTe BO BHUMaHUE, YTO MPOLECCHI YH-
TAlOT U 3aIUCBIBAIOT MO OJJTHOMY OalTy KaXK1oi orneparueit read wim write.

3.4. (domonnutenpHOe 3amanue) JlobaBpTe B Bamry mporpamMmy BO3MOXKHOCTH H3MEPSTh Bpems (B
MHUKPOCEKYH/JIaX ), HeoOxoaumoe s konupoBanus ¢aiina. (Mcnonesyiite dpynkiuio gettimeofday. Ee
OIMCaHME TIOJYYHUTE C MIOMOIIBI0 KOMAaHIbI Man.). 3aMepbTe BpeMsl KOMPOBaHUs (aiiyia IBYMs Ipo-
1eccamMu. 3ateM JJisi CpaBHEHUS HCKIIOYMTE OJUH IMPOIECC M3 ONEpaluyd KOMHPOBAHUS U 3aMEphTe
BpeMsi, HEOOXOMMOe Tl KONTMpOBaHus (aiiyia OHUM MpOoIeccoM. 3aruImnTe B oT4eT Bamm pesyib-
TaThI U BBIBOJIBL.

IHopsinok BbINOTHEHNS J1a00PaTOPHOIT padoThI
1. BeinonHuTe 3aJaHUS U 3aHECUTE B OTUET UX ONKMCAHUE CO BCEMU TPEOYEMbIMU NOSICHEHUSMHU.
Tpe6oBanus
1. Ilpu moaroroBke K 1abopaTopHOMl paboTe (0Ma) 3aHECUTE B OTYET TEKCTHl MOAMQPUIIMPOBAHHBIX
(cM. 3a1aHUs) U OPOKOMMEHTHPOBAHHBIX MPOTPaMM M3 3a1aHuil 1-3.
2. CTyIeHT JOJIKEH 3HaTh OTBETHI Ha CIIETYIONTUE BOIIPOCHL:
Bonpocsl
Kaxue komaH bl IpeiHa3HAUEHBI IS BBIBO/IA CIIMCKA AKTHBHBIX MTPOLIECCOB?
KakoBo Ha3HaueHue cucTeMHbIX BbI30BOB getpid, getppid, fork, execxx?
Ecnmu ponuTenbckuil mporiecce 3aBepiraeTcs paHblle JOYepHEro, To 4yemy Oynmer paBHo PPID mo-
yepHero npouecca? [louemy?
MoskeT 11 OIMH MPOLECC BBINOIHATD JBE IPOrpaMMbl?
MoskeT 11 01Ha IPOrpaMMa BBINOIHATHCS IByMS IPOLECCAMU?
Kak ocymiecTBisieTcst COBMECTHBIN JOCTYII K (pailiry JByMsI IIpolieccamu?
KakoBo nHaznauenue oneparopa for (i=0;i<50000;i++); B nporpamme sharfile.c?
Hcrounuku ungopmanmnu
1. Mutuen M., Oyanem k., Cambroon A. IlporpammupoBanue ans Linux. ITpodeccuonanbHblit
noxxox. - M.: M3marensckuit qom "Bunbsmc", 2003. (I'maBa 3) (The original book (2001) is avail-
able at http://www.newriders.com or http://www.advancedlinuxprogramming.com)
2. UI. Yonron. Co3gaHue ceTeBbIX MpHIOKEHUN B cpene Linux. - M.: M3parensckuil nom "Buib-
smc", 2001. (I'maBa 7)

—_

bl N

Nownk

© Jlaboparopnast pabota noxrorosnena JI.B. Mitomeuknnoi, A.E. Koctunbiv (CoBMecTHBIH A0CTyT K (aiinam).




