JlabopaTopHas padora nmo kypcy ""OnepanuoHHble cHCTeMBbI"
Onepanuu ¢ paitiamu u karagoramu B OC Linux

Llens pabomui: 3HaKOMCTBO ¢ opranuzanueit gaitnooit cucrembl OC Linux.

1. ®aiinoBas cucremMa M cienuaJbHble Gailiabl

@aiinoBas cuctema OC Linux uMeeT mepapXuyeckyro CTPYKTYpy, 0Opa3ylollyr0 €IHMHOE IEPEBO
karanoroB u (aitnoB. Kaxnaplil paznen kecTKOTro AKCKa WM OTACIbHBIA ChEeMHBIH HOCUTEIh HH(OpMa-
uu (muckera, CD-ROM u T.11.) COACPKUT CBOIO COOCTBEHHYIO (aillIoByI0 cCUCTeMy. DTH (paiijioBbIe CHUC-
TEMbI OpPraHU30BaHbl HE3aBHCHMO U UMEIOT CBOW COOCTBEHHBIN KOpHEBOHM Kartanor. OTaenbHble ¢aitno-
BbIE CUCTEMBI MOKHO MOHTHPOBATh (IPUCOENNHATH K €AMHOMY J€pEBY KaTajioroB) UM Pa3MOHTUPOBATH
(OTCOEaUHSATH OT HETO).

B xaxmoi ¢aiioBoil cucteme KaxiaoMmy (ailily COOTBETCTBYET CBOW UHOEKCHbLU OeCKPURMOD
¢haitna (inode), KoTOpBI conep XUt aTpuOyTHI daitna u nHGOPMAIUIO O PaCHoNoKeHUH (aiiia Ha HOCH-
tene. Dailnpl HE UMEIOT UMEHU. Bce MHIIEKCHbIE TECKPUNTOPBI B KaX10H (ailioBoil cuctemMe npoHyMme-
POBaHbBI OCTEAOBATENBHO U PA3TUYAIOTCSI CBOUMU HOMEpPaMHU.

CoOcTBeHHO MMeHa (DallIoB XpaHATCS HE B MHJIEKCHBIX JECKpHUnTopax (paiioB, a B KaTaiorax.
Kamanoe - 510 (aiis, KOTOPBIN COAEPKUT TAOIHILY, KaXKIBIM SJIEMEHT KOTOPOH COAEPKHUT uMsl (paitna u
CCBUIKY Ha MHJCKCHBIN aeckpuntop (aiina (Homep inode). Takum oOpa3om, ¢aiin cyniecTByeT OTASIbHO
OT Karajora u HeT B3aUMHO-OJIHO3HAYHOT'O COOTBETCTBUSI MEXIy MMeHeM (aiina u camum aitnmom. Ha
OJUH (a1 MOTYT CChIIATHCS HECKOJIBKO JIEMEHTOB KaK OJTHOTO, TaK M pa3HbIX KaTajoros. T.e., K OJHO-
My U TOMY ke (ailily MOXHO o0paIaThCs Mo pa3HbIMU UMEHAMH.

B inode conepxurcs cnenyromas napopmarus o daiine (arpulyTsl (aitna): Tun Qaiina; WACHTH-
¢bukarop Bianenblia; UACHTU(UKATOP TPYIIIBI; pa3pelieHus: Ha T0CTYI K (aiily; CUeTYMK YUCIIa CChUIOK
Ha ¢ailr;, 1aTel co3AaHus, MOAU(DUKAIINH U Jp.

Cuemuyux uucna ccol10K HA ailan - 3TO KOJMYECTBO UMEH (IJIEMEHTOB KaTajuora), KOTOpble CChl-
naroTcs Ha AaHHBIN Qaiin. [Ipu ynanenun ¢aiina yaansercs TONBKO 3JEMEHT KaTajiora ¢ MMEHEM name,
IIPU ATOM B inode cyeTuuK cCchlIoK ymeHbnaercs. OC ¢usnuecku ynanser ¢ailn ¢ Aucka npH yaajJeHUH
nocJeIHel CChIUTKM Ha JaHHBINA (haii.

Co3znanne cchUIKU Ha (haiin BeIToIHIETCs: Komauaoi In. [Ipumep ncronbp3oBanus KoMaH bl In:

In old new - co3maTth HOBOe uMst new uist (paiina old,
Takas ccplika HaswpiBaeTcs "ncecmkan ccevlika" (hard link). Tlocne ee co3manus HEBO3MOXKHO OIpejie-
JUTh, KAaKOHM M3 3JIEMEHTOB KaTaJiora SBJISUICS IepBOHAYaIbHBIM UMEHEM (paiina, a Kakoi - CCBUIKOH, CO3-
naHHO# mo3xke. [Ipu co3manum cchutku Ha (aitn HeoOXoauMo, YTOOBI M CChUIKA M caM (paity pacmosara-
JTUCh B OMHOH (haiinoBoii cucteme (Ha oHOM (U3MYECKOM HocuTesne nHpopMmaium). B mporpamme xecT-
KHE CCBUIKH CO3JAaI0TCSl CUCTEMHBIM BbI30BOM link u ynansitorcst cucteMHbIM Bbi30BOM unlink.

CyIiecTByeT U IpYroi THIT CCHUIKHU - CUMB0IbHAA ccvlika (symbolic link). D1o mpocTo cchlika Ha
JIPYTOM 3JIEMEHT Katayiora (1moxoxa Ha sipiblk B Windows). inode CUMBOJIBHOW CCBUIKM BMECTO HMH(DOP-
MaIliU O PacIoJNIOKEHUH (aiiyia Ha JUCKE COACPKHUT MyTh K TOMY 3JIEMEHTY KaTaJiora, Ha KOTOPBIA yKa-
3bIBaeT 3Ta ccbuika. [Ipu 3ToM GOJIBIIMHCTBO onepauuii (YTEHUE, 3aMKCh), BHIIIOJHAEMBIX HaJl CUMBOJIb-
HOW CCBUIKOM, BBIITOJHSIOTCS HAJl DJIEMEHTOM KaTajora, Ha KOTOPBIM yKa3bIBaeT ccbuika. Ho HEKoTOphIe
orepanuu (HarpuMmep, yJaJeHHe) BBIMOIHIIOTCS HETMOCPEICTBEHHO HaJl caMOW CHMBOJIBHOM CCBHUIKOM.
CuMBOJIbHAS CCBUIKA M 3JIEMEHT KaTajora, Ha KOTOPBIM OHa CChLIAETCS, MOTYT PacloJiaraThCsi B Pa3HbIX
(haliJIOBBIX CHCTEMAX.

Co31aTh CUMBOJIBHYIO CCBUIKY MOXKHO KOMaH10ii In ¢ ¢marom s.

3ananme 1.1. Co3naiiTe TeKCTOBBIN (Dailir a ¥ BBEIUTE B HETO KaKue-HUOY b naHHbIe. Co3maiTe KEeCTKYIO
CChUIKY h M cMMBONBHYIO CCBIIKY § Ha ¢aiin a. I3meHnure paspemienus nocrymna k ¢aitny h u ero conep-
xumoe. 3MeHuIoch Jin coiepKMMOe U pa3pelleHus noctyna aus Qaiina a? [loayuume u pacwiugpyiime
6 omueme ungopmayuio o ¢aurax a, h u s (sxiouas u Homepa inode) npu nomowu Komanowl Is
(svisicnume hraz komanowl ls 0nsi ebisooa Homepos inode). TlpocmoTtpute comepkumoe ¢aiina s. 3aTem
ynanute daiin a. [Ipocmorpute copepxumoe ¢aiinos h u s. [lonmyuute cHoBa nndopmarnmio o dainax h u
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S TIPU TIOMOIIM KOMaHbI Is. B omuem 3anecume esedennvle Bamu KOManowl, NOIY4eHHYIO UHGOPMAYUIO
u Bawu 6v16000i.

Crnenuanbnble daiiabl. Snpo OC UNIX uaenTuduuupyer ycrpoicTBa 1no tumy (O104HOE MM
CHUMBOJIBHOE), @ TAaKXKe I10 TTape HOMEPOB - CTapIIuil (MACHTU(PHUIHUPYET ApaiiBep YCTPOWCTBA) U MIIA NI
HOMEpa yCTpOHCTBa (MACHTU(PHUUUPYET ONpPEENCHHbIN 3K3eMIUISp YyCTpPOHCTBAa B IpyMIle OJUHAKOBBIX
YCTPOWCTB, YIIpaBIsieMbIX OJHUM JpaiBepoMm). [lo crapmemy Homepy ycrpoiictBa OC onpenensieT He0O-
XoauMbIH Apaiisep. [lo minagmeMy HoMepy yCTpoicTBa IpaiBep onpeeisseT NOpT KOHTPOJUIepa.

J1st monp30BaTenst MpeIoCcTaBiIsieTcs: 00Jee MPOCTOM CrOCO0 MMEHOBAHUS YCTPOMCTB. st aTOrO C
KaxabIM ycTpoiicTBoM OC Linux CBSI3bIBaeT cneyuanbHulil haiin, v 10CTyI K YCTPOMCTBY MPOU3BOAUTCS
myTeM oOpamieHus K 3toMy ¢aitmy. Hax crieranbHbIM (ailloM MOKHO BBITIOJHSTE T€ K€ ONEepaIiu, YTO
U HaJ J00BIM ApYruM (paiaoM: OTKPBITh, YUTATh, MUCATh, U T.1. OJHAKO pe3yJbTaT MPUMEHEHHS 3THX
orepanuil 3aBUCUT OT TOr0, KAKOMY KOHKPETHOMY (DPH3MUECKOMY YCTPOMCTBY COOTBETCTBYET JaHHBIM
cneunanbHbiii Qaiin. Hampumep, crnenmaneibiii ¢aitn dev/Ip0 cooTBEeTCTBYeT MEpBOMY HapajieIbBHOMY
nopty (mpuHTepy). OTKpBITHE U BBIBOJI B 3TOT (paiiil HEKOTOPOil MH(OpMAIK PUBEAET K BBIBOAY €€ Ha
MIPUHTEDP:

int fd = open ("/dev/lp0", O_WRONLY);
write (fd, &buffer, buffer length);
close (fd);
[TonbITKM pOYMUTATh UH(OPMALIMIO U3 3TOTO (ailyia JIUIIEHBI CMBICIA.

OOBIYHO TOCTYTI K CTIEUANBHBIM (DaiiilaM pa3perieH JHIb CHCTEMHBIM POTpaMMaM U TIPUBUIICTH-
POBaHHOMY MOJIb30BaTeNt0. Il XpaHEeHUsl CHelHalbHbIX (DAHIOB MO COTJIALICHUIO UCIOJIb3YETCsl KaTa-
sor /dev. [Ipu mpocMoTpe COAEPKUMOTOo KaTtajora KoMaHou Is 60uHbIe crienuanbHbie (ailibl momMeva-
10TCS1 CUMBOJIOM 'b', cMBOJIBHBIE crielMajIbHbIe (ailibl - cuMBOJIOM '¢'. Bmecto pazmepa ¢aiina BbIBO-
JATCS CTAPIIMK U MJIAJIIMNA HOMEpPA YCTPOMCTB.

MonTHpoBaHue (daiisioBoii cucremMbl. [TockosbKy B MOJIHOM UMEHU (ailia OTCYyTCTBYEeT UM YCT-
poIicTBa, U BCE MMEHA ONPEAEIAIOTCS OTHOCUTEIBHO OJHOIO KOPHEBOI'O Karajora, TO Uil TOTrO, YTOObI
o0paTuThCs, HaNpUMep, K (ailily Ha THOKOM JHCKe, HEOOXOAMMO MOJAKIIOUYUTE (ailyioByI0 cucTeMy, Ha-
XOJSIIYIOCS. Ha THOKOM JIMCKE, K KOPHEBOM (ailioBoil cucteme. [l 3TOro CIyUT KOMaHJa U CUCTEM-
HBI{ BBI30B mount, KOTOPbI MOHTHPYET (ailloByI0 CUCTEMY, HAXOSIIYIOCS Ha YCTPOUCTBE, COOTBETCT-
ByIOIIIEM crieniasibHoMy (aiiny special_file, B kakoii-mu6o cymectByromnuii karanor directory KopHEeBoOi
¢aitnosoit cucremsl. [Ipu 3Tom katanor directory OyneT Ha3bIBaTbCS MOYKOU MOHmMuposanusn Qaiino-
BOM cucreMsl. [IpocTeiimmii BapuaHT KOMaHAsl mount:

mount special file directory
Hanpuwmep, crienmaneabiii ¢aiin /dev/fd0 coorBercTByeT (hionmu-auckoBoay. [locne BBIIOTHEHUS KO-
Manasl mount /dev/fd0 / mnt/floppy
K ¢airy student/ivanov, Haxoasmemycss Ha JHUCKETe, TENEPh MOXHO OOpaTUThCS MO HMCHH
/mnt/floppy/student/ivanov. Pa3monTHpoBaHue GailloBOH CHCTEMBbl, CMOHTHPOBAHHOM KOMaHIOMN
mount, BHIITIOJIHAETCS IPU MOMOIIY KOMaH bl umount:

umount special_file win  umount directory

CrnenuajbHble yerpoiicTBa. CyliecTByeT HECKOJIIBKO CHMBOJIBHBIX YCTPOHCTB, HE COOTBETCTBYIO-
MIMX KaKUM-THOO0 ammapaTHeIM ycTpoiicTBaMm. CnennanbHble (aiiibl TUX yCTPOWCTB MCHONB3YIOT B Ka-
YeCTBE CTapIero HOMepa yCTPOHCTBA YHciao 1. DTOT HOMEp COOTBETCTBYET HE JpailBepy yCTpPOWCTBa, a
npaiisepy namsaru siapa OC.
e /dev/mull - null ycrpoiictBo. a) Linux UrHOpHpYET AaHHBIE, HampaBisgeMble B 3ToT (aitn. [TosTomy
IUIL TOTO, YTOOBI TIOJABHTH BBIBOJ KaKOH-THMOO KOMaHIBI, CIEAyeT MepeHanpaButh ee stdout B sTOT
Gaiin: $ some_command > /dev/null
0) Onepanust yTeHHus U3 dTOro (haitna Bcerga Bo3Bpammaer 0 OaiitoB (koHer Qaiina). [lpumep co3manus
¢aiina filel HyneBo JJIMHBIL: $ cp /dev/null > filel
e /dev/zero - BeneT ceOst kKak OECKOHEYHO JJIMHHBIN (hails, comepKaliuii JBOUYHbIE HYIIH.
e /dev/full - Benet cebs kak (aiin B paiinoBoii cucteme, KOTOpasi UCUepIiaia BCIO MaMsTh, T.€. IMOTBITKA
3amucaTh JaHHbIC B ATOT (aitn Bei3oBeT omuoky ENOSPC.
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e /dev/random u /dev/urandom - oGecreynBarOT JAOCTYNI K T€HEPATOPY CIydaHbIX uncen Linux. B
OTIIMYME OT JaTYMKa TNCEBAOCTYYalHBIX YMcel U3 CTaHAapTHOUM Oubmmoreku C, 5TH ciay4ailHble yucia
HEBOCIPOU3BOAUMBI IIPU IIOBTOPHOM 3aITyCKE IPOTrPaMMEL.

3ananue 1.2. [Ipu momomu koMausl Is evinuwume u pacwugpyiime ungopmayuio (TUN yCTPOKCTBA,
CTapIIUid ¥ MIIAJIIIIUH HOMEpPA YCTPOMCTB, BIAACNbIa M Pa3pelIeHus] Ha JOCTYI K ¢aiiny) I cleayro-
IIUX CHEIUATBHBIX (haiiIoB:

/dev/fd0 [TepBrrit Gonmu-a1ucKOBO/T

/dev/fd1 Bropoii ¢ionmnu-auckoBoa

/dev/ttyS0 [TepBrIii mociien0BaTENbHBIN TOPT

/dev/console CucrtemHasi KOHCOJIb

/dev/ttyl [TepBrIil BUPTYaIbHBIA TEPMUHAI

/dev/tty Teky1iee ycTpoilcTBO-TepMHUHAN AJIs MpoIecca
/dev/audio  3BykoBas kapta

/dev/null VYerpoiictBo null

3ananue 1.3.
BBenennas 0e3 mapameTpoB, KOMaH1a mount MOKa3bIBaeT CIIMCOK CMOHTHPOBAHHBIX (DAalIOBBIX CHCTEM.

BremummTe ero B otdeT ¢ Bammmu noscHeHUSIMM.

3ananme 1.4.

BrimonanTe iporpaMMy cat, 3aj1aBasi B KaueCTBE MMEH BXOJHBIX/BBIXOAHBIX (DalijloB MMEHa Crenrab-
HBIX YCTPOUCTB, MEPEUUCIICHHBIE BbIIIE. Buinuwume ¢ omuem Baw pezynomam.

IlceBnorepmunaabl. Crneruanpabie (ainbl /dev/ttyl, /dev/tty2 m T.m. cimykat sl TOCTyma K
supmyanvhoim mepmunanam (TTY). IlepexnounTses Ha NepBblld BUPTYyaJbHbBIM TEPMUHAT MOKHO KJjla-
pumamu Ctrl+Alt+F1, na Bropoit - Ctrl+Alt+F2 u 1.1. Buptyansnbriit TepMmuHan HoMep 7 0OBIYHO HC-
noJp3yercs s rpaduyeckoro uaTepdeiica nonb3osarens (X Window System).

CnenmanbHbiid (aiin /dev/tty COOTBETCTBYET mepmuHaibHoMmy ycmpoiicmey tiporiecca. Eciu BBoJI-
BBIBOJ] MH(POPMALIMU OCYIIECTBIIATH MPU MOMOIIM 3TOro Qaiiyia, TO Moab30BaTeIbh MO-IPEKHEMY OyaeT
BHUJIETh JAHHBIE HAa CBOEM JKpaHE, HO IPU 3TOM OH YK€ HE CMOXKET MEPEHANPABIATH BBOJA-BBIBOJ IPH
oMoy cumBoiioB ">" u "<". [losTomy BBOJ U3 (aiina /dev/tty 4acTo UCTOIB3yeTCs IPU 3aIpoce mapo-
751 y IOJIb30BATEIIS.

ITpu pabote B rpadpuueckoit cpene OC Linux cozmaer aisl KaxI0ro TEPMUHAIBLHOIO OKHA CBOM
nceeoomepmunan (PTS). daiinoBas cucrema mnceBnoTepMUHAIOB, devpts, CMOHTHpOBaHA B KaTaJloT
/dev/pts, 1 KaXXIOMy TEPMHHATY B HEH COOTBETCTBYET CBOW CIICIMANBHBIN (ailll ¢ UMEHEM, COOTBETCT-
BYIOIIIMM HOMEpPY IICEBAOTEpMHUHANA. B oTinnyme oT oOBIYHBIX (halIOBBIX CHUCTEM, (alIOBOM CHCTEME
devpts He COOTBETCTBYET Kakoe-1100 (pu3nueckoe yCTpOUCTBO (CM. JIMCTHHT KOMaH sl mount). B orium-
Yye OT OCTAJIBHBIX AJIEMEHTOB Kartajora /dev, KOTOpble paclojoKeHbl Ha Tucke, devpts co3maercs AuHa-
muuecku sapom OC B onepaTUBHON MaMsITH, COAEPKUMOE 3TOH (paiiIoBOM crCTEeMBbI MEHSETCS B IPOIIeC-
Ce 3aIyCcKa M 3aBEPILICHUS MPOLECCOB. Y BUJIETh COOTBETCTBUE MICEBJOTEPMUHAIOB U IPOLIECCOB MOKHO B
JMCTUHTE KOMaH/bI PS.

3aganue 1.5. a) [Ipu momMomy KOMaHJbl PS OMPEAEIUTE, CKOJIBKO MCEBIOTEPMUHAIOB OTKPHITO. 3aTeM
cpaBHUTE Bamm pe3ynbTaTsl ¢ COIEPKUMBIM Kartajora rcepnotepmuHanoB /dev/pts. CoBmanaroT u OHU?
0) Ilepeiinute Ha nepsblil BUpTyanbHblid TepmuHan (Ctrl+Alt+F1) u Boiinute B cucremy. 3aTeM BEpHHU-
TECh B rpaMUecKyr0 Cpeily, Ha ceapMoi BUPTyanbHbIH TepmuHan (Alt+F7). 3amycTture aBe 000JI0YKH
bash. Onpenenute nMms creuuanbHoro (aina mid ncesaoTepmMuHaia nepsoid odonouku (Is -1 /dev/pts).
N3 oxHa BTOpOIf 000JI0YKK HANpaBbTE KaKoe-THOO0 coodiieHue B (aiisl rnceBaoTepMuHaia nepBoii 00o-
nouku (Bocmonb3ylitecs koManoii echo u nepeHanpaBieHreM CTaHIAPTHOTO BBIBOJA). 3aTEM HaIpaBb-
Te cooOieHre B (allIbl TIEPBOTO U BTOPOTO BUPTYAIBHOTO TepMuUHANA. [loschume 6 omueme Baws pe-
3ynLMam, cpasHug paspeuieHus 06oux gaiinos. Beinuwume 6 omyem 8eedenHvle Bamu komanowl u nomy-
YeHHble pe3yIbmamol.

dajisioBas cucTeMa /Proc ABISETCS BUPTYAIbHOW U B JEHCTBUTEIBRHOCTH OHA HE CYILECTBYET Ha
aucke. Sapo cos3nmaer ee B mamsTH Kommbiorepa. CructeMa /proc mpenocTaBisieT HH(GOPMALNIO O CUCTE-
Me. Eciin BBl BBIBEIETE CIIUCOK COAEPKUMOI0 KaTajlora /proc, Bbl YBUINUTE KaTaJOrd, MUMEHAMH KOTOPBIX
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ABJISTFOTCSL pid mporieccoB. DTH KaTaJIOTH COAEpKaT MH(POPMAIIMIO O BCEX MPOIECCax B CUCTEME, 3aITy-
IICHHBIX B JTAHHBIA MOMEHT. KakIplii M3 KaTajaoroB CONEPKUT OJMHAKOBBIC MYyHKTHI. [logpoOHYIO WH-
(dhopmaruio o CTPYKType U coaepkaHuu (DailyioBOM CHCTEMBI /Proc MOKHO HalTH B Man-pyKoOBOJICTBE K
proc (a taxxe B (aiine proc.pdf u3 karanora gaHHoi 1a00paTopHO pabOTHI).

3aganue 1.6. 3aiiaute B KaTanor, ©Ms KOTOpOro coBnanaeT ¢ pid ogHoro u3 mnpoieccoB Baiero ceanca.
Buinuwume 6 omuem unghopmayuio, nonyuennyio Bamu o npoyecce uz 0aHH020 Kamaioeaa.

2. IleyaTh cOIep:KMMOr0 KaTajJloroB

3aganme 2.1. Pazpaborats nporpammy dirpr.c, KOTopas moxy4daeT B KOMaHAHOW CTPOKE OJUH Ta-
pametp - umMs Qaiina win karaiora. [Iporpamma neuyaraer napopmaruto 06 3ToMm ¢aiiie/karanore. Eciu
3TO - KaTaJoT, TO IPOrpaMMa pacreyaThIBAaCT €ro COACPKUMOE.

Jist pa3paboTKy JaHHOW MPOTpaMMbl HEOOXOAMMO U3YYHUTh COIECPKUMOE CTPYKTYp stat (comepKut
nHpopmanuio o daiine) u dirent (comepkuT nHGOPMAIHIO 00 FTIEMEHTE KaTaaora).

Omnpenenenue cTpyKTypsl stat (daiinsl sys/stat.h u sys/types.h):
struct stat {

dev_t st_dev; /* ycTponcTeO */
ino_t st_ino; /* inode */
umode_t st_mode; /* saupra */
nlink t st_nlink; /* uMcio CccUIoK Ha odamnn */
uid t st_uid; /* ID Bnapencua */
gid t st_gid; /* ID rpynms BIajeblia */
dev_t st_rdev; /* Tun ycrponcTBa (OJIsI yCTPOMCTE) */
off t st_size; /* obumit pasmep, 6aitToB */
unsigned long st blksize; /* pasMep 6moka mnst GaMIOBON CHCTEMSI *x/
unsigned long st _blocks; /* uucno BHAEJNIeHHBX 6JIOKOB */
time_t st_atime; /* BpeMsi mocnezHero pocTyna */
time_t st_mtime; /* BpeMst nocnenH.Momud.comepxmumMoro damnna */
time_t st_ctime; /* BpeMst moCJenH.M3MEHeHMUsI CTAaTyCHOM mHd. */

}i
OnHo w3 moJyiel CTPYKTYpHI stat - mosie st_ mode. OHO conepkut TUIl (aiiyia U peKUMBI TOCTyTA K daiiy.
Ota uHpopMaIMg MOXKET OBITh IMOJy4YeHa MOCPEICTBOM MoOMTOBOW omeparun M Hag conepKUMBIM
st mode 1 oHOM U3 creayronX KOHCTaHT (IToMHBIN CITMCOK KOHCTAHT CM. B man.):

S _IFDIR Karanor

S_IFREG O6runElt darn

S_IREAD PaspemeHne Ha uTeHMe (OIS BJIafensua)
S_IWRITE PaspewmeHue Ha Banmmck (OIS BJIagensua)
S_IEXEC PaspeweHne Ha BHIIOJHEHMe (AJsT Blajenbla)

Omnpenenenue cTpykrypsl dirent (¢paiin dirent.h):
struct dirent {

long d_ino;

off t d off;

unsigned short d_reclen;

char d name[NAME MAX + 1]; /* NAME MAX ompegesneHo B limits.h */

};
Hwxe npuBenena cxema nporpammsl dirpr.c.
#include <stdio.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/dir.h>
main (argc, argv)

int -

char ...;

{

DIR *dp; /* The type DIR is defined in dirent.h */
struct dirent *dir; /* The type dirent is defined in dirent.h */
struct stat info; /* The type stat is defined in sys/stat.h */
char pathname[BUFSIZ+1]; /* For a pathname of a file or directory */

[TpoBeppTe uncIO MapaMeTpoB KOMaHIHOU cTpoku. Eciu uucio HeBepHoe, pacniedyaraiiTe coodeHne




00 ommoOKe 1 3aBepIIuTe mporecc (exit ¢ HeHyJIeBbIM KOJIOM BO3BpPATa)

Cnenaiite cuCTEMHBINA BbI3OB stat(), MEpBBI MmapameTp - UMsl, MOJTYYEHHOE U3 KOMaHIHOW CTPOKH,
BTOpPOH mapamerp - aapec cTpykTypsl info tumna stat. Ecnu kox Bo3BpaTa 3TOro CHCTEMHOTO BBHI30Ba -
omuOKa, TO pacreyaTaiiTe coobmmenne o0 ommoKe u 3aBepuIuTe mnporecc. B mobom cirydae pacnevaraii-
TE 3/1eCh COOTBETCTBYIOIIEE COOOIICHHE.

Onpenenurte, SBIAETCS JIM TOJTYYEHHOE UMS KaTajJoroM WM OOBIYHBIM (aiiiom (mose st_mode
ctpyktypsl info). Jlns storo ciaexyer mpoBeputh 3HadeHue info.st mode&S IFREG (mys oGeraHOTO
¢aiina) u info.st_mode&S IFDIR (mis1 karanora). Eciu HU 01HO U3 3THX 3HAYCHUN HE SIBIISETCS] UCTH-
HOM, 3aBEpUINTE MPOIECC.

Ecnm monmydyenHoe umst - uMsi 00bp19HOTO (haiisa, To pacredaraite ums Qaitna u ero pasmep. s sro-
ro UCHOJB3YHTE noJe st_size cTpykTypsl info. 3aTem 3aBepiunTe npouecc.

Eciu nonyueHHoe UMS - UMs KaTajora, TO pacredaTaiTe 3TO UM M pa3Mep Karajora (MCIOJIb3yHTe
nosie st_ mode cTpykTyps! info). 3aTem mombITaliTeCh OTKPBITH ATOT KATAJIOT MPH MOMOIINA CUCTEMHOTO
Bb130Ba dp = opendir (), yka3biBas [10Jly4YeHHOE UM B KQU€CTBE apryMEHTA.

Ecmu pesynbsrat opendir() ommbounsiii (NULL) To pacneuataiite cooOmienne 06 omuoke (mpu mo-
MOIIH perror()) u 3aBepuInTe mporece.

CuuThIBaliTe OYEPETHON AJIEMEHT KaTajlora B IHMKJE MPH MOMOIIHM OMOIMOTEYHOro BhI3oBa dir =
readdir(dp) no tex nop, noka dir He NULL. Ilocie kaxaoro cuMTbIBaHUS UTHOPUPYMTE PE3yJIbTarT,
eci dir->d_ino paBHO Hym0 (DTO COOTBETCTBYET paHee ynajaeHHOMY daiiny). B mpoTtuBHOM ciyuae
npounTaiite ums Qaiina dir->d_name u CKOHCTpyUpYITE MOIHOE UM AJISl OUYEPEIHOTO JIEMEHTa KaTa-
jora MoCpe/ICTBOM KOHKaTeHAllUd UMEHU M3 KOMaHJIHOM CTPOKH (OHO OYyJET SBIATHCS UMEHEM IyTH) U
MMEHHU OYEPEHOr0 3JIEMEHTA JJaHHOTO Kartajora (UCIoyIb3yiTe, HanpuMep, oneparop sprintf(pathname,
“%s/%s”, argv[1], dir->d_name);). [lepemennyio pathname ciegyer 3aTeM HUCIIOJIb30BATh B KaUeCTBE
MEepPBOTO apryMeHTa CUCTEMHOI0 BbI3oBa stat() (BTopoil aprymeHT - ajapec info), Uil mogydeHus TeKy-
mero coctosiHus ¢aiina win Katajora. B xaxmoi urepanuu UKIA 1MedaTaiTe COOTBETCTBYIOIIEE CO00-
IICHHE IS ClTydasi, Korna BbI30B stat() BepHeT ommoky. Eciu stat() 3aBepIiuTcst yCcrenHo, TO BBISICHUTE,
SABJISICTCSI  JIM ~ OYEPEIHOM  DJIEMEHT KaTajora OObIMHBIM  (aitiom  (TIpoBepbTE€  3HAYCHHE
info.st mode&S IFREG). Eciiu 310 00BI4HBIH (aiin, To pacneyataiite ero uMa (dir->d_name), pasmep
(info.st_size), maTel mocnemHero moctymna, Momudukaruu, u3MeHeHus (info.st atime, info.st mtime,
info.st_ctime), ID Bnanensua u rpynnst (info.st_uid, info.st_gid). Eciou 310 xaTanor, To pacneuataiite
€ro UMs 1 pa3Mep.

3akpoiTe KaTajaor npu noMoinu cucteMHoro Bei3oBa closedir(dp) u 3aBepuuTe npouecc.

3aganue 2.2. Moaudunupyiite nmporpammy dirpr.c: BMecto ID mose3oBarens u ID rpymibl BRIBOIUTE
UM TI0JIb30BaTeNsl M UM Tpyniiel. Bocronesyiiteck pynkuusamu getpwuid u getgrid.

ITopsinok BHINOJIHEeHHS J1a00pPaTOPHOIl padoThI
Bremomaaure 3aJaHuA U 3aHCCUTC B OTUCT OIIMCAHUC Bal[aHI/Iﬁ CO BCEMH TDGGVGMBIMI/I NOACHCHUAMMU.

TpeGoBanus
[Ipu noaroToBke kK padore (JoMa) 3aMMIINTE B KOHCIIEKT MporpaMmy dirpr.c ¢ KOMMEHTapUsIMU.
CTylleHT JOoJKeH 3HaTh OTBETHI Ha CJIETYIOIUE BOIPOCHI:

N —

Bonpocsl
B yem oTiiurie koManabl In 0T KoMaH bl ¢p? B yeM oTimdme KeCTKOM CChbUIKHM OT CUMBOJIBHOM?
MOHO JI1 CO3/1aTh KECTKYIO U CUMBOJIbHYIO CCBIJIKM Ha (hailsl, pacronoxeHHslid Ha apyrom [1K?
Uro Takoe crienuanbHbIi Gain? YTo Takoe CHMBOJIBHBIC U OJIOYHBIC CTICIIHAIbHBIE (haliIbI?
KakoBo HazHauenue cucreMHOro Bbi3oBa stat()? Kakue y Hero apryMeHTbI?
MoskHO 1 uctosib3oBaTh stat() 1y aitna, KOTOPHIA HE OTKPHIT B TEKYIIEM Iporecce?
Kak omnpenenuts, SBISETCS JIM AJIEMEHT KaTanora OObIYHBIM (haiiioM WK Kataaorom?
Kak M0xHO OTKpBITH KaTanor? Kak MOXHO TPOYUTATh OYEPEIHOM SJIEMEHT KaTajiora?
Kak Mo>xHO y3HaTh pa3mep daiina? Kak MOXXHO y3HATh UMS Biajenbla (aiina u uMs rpymmnbl?
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