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HEH CTHUJIb U3JI0KEeHUS KJIACCUUEeCKOT0 OPUTHAIA.»
Myxew Karxep (Mukesh Kacker),
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«OpuH U3 PyHIaMEeHTAJTbHBIX KJIACCUUYECKUX TPYIOB, MOCBAIEHHBIX ITPOTrPAMMU-
poBanuto niaa UNIX.»

Ipuk C.Paitmond (Eric S. Raymond),
aemop knuzu «The Art of UNIX Programming»

«ITO U3maHMe MPEeICTaBIAET co00ii TOAPOOHEIiIIIee CIIPABOYHOE PYKOBOACTBO AJISA
JII000T0 TIPo(eccroHaILHOTO IIporpaMMucTa, padoratorero ¢ UNIX. Cruseny Pa-
T'0 yIaJIOCh OOHOBUTH U JAOIIOJHUTE TEKCT KJIACCUUECKOo# paboTsl CTHBEHCA, CoXpa-
HUB IIPX 3TOM TOYHOCTH OPUTHHAJNA. ACIEKThl MPUKJIAAHBIX ITPOTPAMMHBIX WH-
Tep(delicoB pa3bACHAITCA HA IIPOCTHIX U IMOHATHBIX IIpUMepax. B KHure raxkske
OITMCBHIBAETCSA MHOKECTBO JIOBYIIIEK, O KOTOPHIX CJIeAyeT HIOMHUTDH IPU HATTUCAHUN
nporpaMM IJis pasandHbix peanusanuii UNIX, 1 mokassiBaeTcs, KaK UX MOMKHO
u30eKaTh, OIMPAsACh Ha COOTBETCTBYIOIIME CTaHAapThl, Takue Kak POSIX 1003.1
(pemaknusa ot 2004 roxa) u Single UNIX Specification, Version 3.»
Iuopro [Jaucosu (Andrew Josey),
dupexmop no cepmugurayuu The Open Group
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KTO 3aHUMAaeTcA paspadboTkoii mporpamm ajas UNIX. 9Ty KHUT'Y S OTKpPBIBAIO IIep-
BO¥1, KOTla X0Uy U3YUYUTh UJIU BCIOMHUTH KaKne-1nu00 u3 nHTep(eiicoB CUCTEMBI.
Crtuen Paro ygauHo nmepepa6oTaJ cogepskanne KHUTY U BKJIIOUM B Hee CBeIeHUA
0 HOBEHINNX OMepanuoOHHBIX cucTteMax, TakuxX Kak GNU/Linux u Apple OS X,
IPUIEePKUBAACH IIPU ATOM CTHUJIS IIEPBOTO U3JAAHUA — KaK B CMbICJIe yaobouuTae-
MOCTH, TaK ¥ B CMBICJIe TIOJTHOTHI U3JI0)KeHU . [[J1d Hee Bcerga HaliieTcss MecTo ps-
JIOM C MOUM KOMIIBIOTEPOM. »
Ioxmop Bendxncamun Kynepman (Dr.Benjamin Kuperman),
rKoanedx 2. Ceopmmop (Swarthmore)



OT3bIBbl K NePBOMY N3JaHUIO

«Kuwura ,,Advanced Programming in the UNIX® Environment‘ o6sa3aTeIbHO JOJI%K-
HA OBITH Y JIIOOOI'0 CEPhE3HOI0 MPOrpaMMUCTa, KOTOPLIH nurieT a1 UNIX Ha a3bI-
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UniForum Monthly
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rJ1aB OBLI 0YapPOBAH €10.»
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BcTtynutenbHoe C/i0BO
KO BTOPOMY U3AaHUIO

B xax10M MHTEPBBIO WJIN B JUCKYCCUU IIOCJE JeKIMY B KAKO-TO MOMEHT MHE 3a-
IaioT OAUH 1 TOT sKe Bomnpoc: «Oxupanu au Bel, uTo UNIX mpogep:kuTcsa Tak goJ-
ro?». Pazymeercsi, B OTBET s TOBOPIO OAHO U To Ke: «Her, 115 Hac a3To oKa3aa0ch
TOJIHOM HEeOKUJaHHOCThI0». KTO-TO faske BBICUMTAJ, UTO CUCTEMA B TOM MJIM MHOM
BUJE CYIIIECTBYET yoKe 00Jiee IOJTOBUHBI BCell sKM3HU KOMIIbIOTEPHOM UHIYCTPUN.

IIporecc pasBuTuA HHAYCTPUU ObLI OYPHBIM M CIOKHBIM. 110 cpaBHEHMIO ¢ Hada-
JoM 70-X TOIOB KOMITbIOTEPHBIE TEXHOJIOTUY CIJILHO M3MEHUJINCEH, CIJIbHEe BCero 3a
cueT IIO0AJbHBIX CETEBBIX TEXHOJIOTHWH, Be3AecyIlei rpauKu U IITHPOKOro pac-
POCTPAHEHN S IIEPCOHATBLHBIX KOMIIBIOTEPOB, HO CHCTEMA CyMeJIa yUeCTh 1 BOOpaTh
B ce0s Bce aTU ABJeHUs. HecMoTpA Ha TO, UYTO CErofHs B 00/I1aCTH HACTOJIBHBIX CHUC-
TeM goMuHuUPy0T Microsoft u Intel, ppIHOK B ompeneseHHON CTEIIeHU IBUTAETCS
B HAIIPABJIEHUU OT €IUHOrO IIOCTABIINKA K HECKOJBLKUM, a B IOCJeIHNIE TOIbI BCE
0oJiee OPUEHTUPYETCS HA OTKPBITHIE CTAHIAPTHI XM CBOOOAHO PaCIpOCTpaHIeMbIe
CHCTEMBEI.

K cuactsio, cucrema UNIX, ecsiu paccMaTpuBaTh ee KaK ABJIEHHUE, a He TOJIbKO KaK
TOPrOBYIO MapKy, He IIPOCTO ABUTAJIAaCh BIEPE/, HO U CyMeJia BOSITJIABUTH 3THU TEH-
meuanun. B 70-x 1 80-x rogax XX Beka JepsKaTejieM aBTOPCKUX IIPaB HA NCXOAHBIE
TexkcTbl UNIX 6bL1a Koprnopanusa AT&T, HO oHA BCcsTueCcKU IIOOIMIPsja YCUIUA IO
CTaHIAPTUBAIMYU CUCTEeMHBIX NHTep(eiicoB u a3b1KkoB. Hanpumep, AT&T onyoam-
roBasa SVID (System V Interface Definition, onucanue narepdeiica System V),
KOTOpoe Jeryo B ocHoBy ctaHgapTa POSIX u mocienyoinx ero MoguuKammi.
Tak momyumyiock, uro UNIX cmoria JOCTAaTOUHO M3AMIHBIM 00pasoM IPUCIOCO-
OUTHCA K paboTe B CETEeBOM OKPYKEeHUU U, MOYKET ObITh, MeHee 9JIeTaHTHO, HO Bce-
TaK¥’ Ha JOCTATOYHO IPUEMJIEMOM yPOBHE — K padoTe ¢ rpadukoii. Kpome Toro, oc-
"HoBHBIe uHTep(delice Anpa UNIX 1 nHCTpyMeHTaJIbHBIE CPECTBA YPOBHS I10JIb30-
BaTeJA CTAJU TEeXHOJOTUYECKON OCHOBOII IBUKEHUS 3a IMporpaMMHOe obecmeue-
HUE, PACIPOCTPAHAEMOE C OTKPBITHIM UCXOTHBIM KOIOM.

CyI1iecTBEHHO TO, UTO CTAThU U KHUTH, IMocBsAIenHble cucreme UNIX, Bcerga Ob11m
BOCTPEOOBAHEI, JasKe KOra IIporpaMMHoOe o0eclieueHe CaMOM CUCTeMBI ObIJIO 3a11a-
TeHTOBaHO. IIprMepom MosKeT cay:kuTh KHura Mopuca Baxa (Maurice Bach) «The
Design of the Unix Operating System». YecTHO roBOpPs, S MOT ObI yTBEPIKIaTh, UTO
OCHOBHASA IIPUYMHA TAKOM JOJITOBEYHOCTU CHCTEMEI COCTOUT B €€ IPUBJIEKATEIbHO-
CTU [OJISI TAJAaHTJIWBBIX aBTOPOB, KOTOPbIE CTPEMUJINCH OOBSICHUTH €€ KPacOThI
u raitubl. Bpaitan Kepauran (Brian Kernighan) — oqun us Hux, a Apyroi — KoHed-
Ho ke, Puu Crusenc (Rich Stevens). IlepBoe usmanue sToil KHUTM, a TAKIKE CEPUSI
€T0 KHUT, TOCBAIIEHHBIX CETEBLIM TEXHOJOTUAM, CIIPABEAJNBO CUNTAIOTCSI OMHUMU
M3 JYYIIUX PaboT U IOTOMY TOJIb3YIOTCA 3aCTYsKEHHON IOy PHOCTHIO.
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ITepBoe u3manMe 3TOM KHUTHY BBIIILIO B CBET €IIIE 0 TOT'0, KaK IIOJIYUYUJIN IIITPOKOe
pacmpocrpanenue Linux u apyrue peanusdanuu UNIX ¢ OTKPBITBIMU NCXOTHBIMU
TeKcTaMu, OepyIIre cBoe Hauaso u3 BepKiin, a Tak:Ke Korga 60JIbIITNHCTBO JIIOAEH
WMeJIU JIUIITH MOJIeMHoe moaKaoueHne K cetu. Ctus Paro (Steve Rago) Tiarensao
BBITIOJTHUJI OOHOBJIEHVE 9TON KHUTHY, UTOOBI yUECTh M3MEHEHUA, IIPOUBOIIE/IINe
B KOMIBIOTEPHBIX TexHOJIOTUAX U B cragaprax ISO u IEEE ¢ momeHTa BBIXOJA
nepBoi myoaukanuu. IlosToMmy Bce mprMepsl B KHUTE O0OHOBJIEHBI ¥ BHOBB IIPOTEC-
TUPOBAHBI.

JTo camoe J.'[OC’I‘OfIHOG BTOpPOE n3gjaHue KJIaCCuUKH.

Mioppett Xuan, Hvio [Jocepcu Hennanc Putun (Dennis Ritchie)
Mapm 2005



NMpeancnosue

BBepeHue

HpOLT_UIO IIOYTHU BOCEMbB JIET, KaK A IIPUCTYIINJ K 00HOBJIEHUIO IIepBOIr'0 U3JaHul,
"1 3a 9THU I'OABI MHOI'O€ USMEHUJIOCH.

K MmomenTy mybaukaiuu Broporo usganusa opranusanusa The Open Group BbI-
nycruia cuemupuranuio Single UNIX Specification B pemaxkmuu 2004 roga,
BKJITOUHB B Hee ABa 6sioKka uamenernuii. B 2008 The Open Group BeIimycTHIa HO-
Byio Bepcuio crernuduranuu Single UNIX Specification, momosiHuB ocHOBHBIE
ompeeeHns1, f06aBUB HOBbIE 1 YAAJIUB ycTapeBIiue nHTepdeiicel. B Hee Oblaa
BKJITOUeHa Bepcusa 7 cuenmuduranuu Base Specification, u 8 2009 oma 6n1a
onybsimkoBaHa Kak Bepcusa POSIX.1 2008 roga. B 2010 6b11a ony6inKoBaHA
4 Bepcusa cuemuduranuu Single UNIX Specification, Kyzma Borio oOHOBIIEH-
HOe ompefesieHre nHTepdeiica OubIMOTEKU curses.

Opranusamnus The Open Group ceprudumnupoBasa kak UNIX-cucTemMbl Bep-
cum 10.5, 10.6 u 10.8 omepartuonnoii cucteMbl Mac OS X, BBITIOJTHAIONIECT HA
ammapaTHoi apxurtexkType Intel.

Komnaunus Apple Computer nmpexparuiia paspaborky Mac OS X aas miaaTdop-
mbl PowerPC. Haunnas ¢ Bepcuu 10.6 (Snow Leopard, cHexkHBII 6apc) HOBbIE
BepPCUH OMEePAIMOHHON CUCTEMBI BBIITYCKAJINCh TOJMBKO AJA maIaT(opMbl Xx86.

BuIIy OTKPBITHI MCXOQHBIE KOABI OIEPAIMOHHOM cucTeMbI Solaris, uToObI 110-
BBICUTH €€ KOHKYPEHTOCIIOCOOHOCTE C IOMYJISAPHOM OTKPHITON MOJeIbIo paspa-
6oTkH, KoTOpoil ciaenyioT FreeBSD, Linux u Mac OS X. Korma B 2010 Oracle
Corporation kynuia Sun Microsystems, ona npexparuia paspaborky OpenSo-
laris. BesenerBue saToro coobirecTBoM Solaris 6611 o6pasoBau mpoekT I1lumos
C OTKPBITHIMU UCXOJHBIMI KomaMu Ha ocHoBe OpenSolaris, B paMKax KOTOPOTro
OBIJIO TIPOIOJIZKEHO PA3BUTHE CUCTEMBI. 3a JOIIOJHUTEJIbHOM nH(popMaIliueii 06-
pammaiiTecs 1o agpecy hittp://www.illumos.org.

B 2011 6v11 0oOHOBJIEH cTaHIapT a3bika C, HO, TAK KaK CHUCTEMEI eIlle He Iepe-
OPHEeHTHUPOBAJIUCH HA HETO, MBI IIPOAOJIKUM CChLIAThCA Ha cTaHgapt 1999 roza.

Oco00 cienyeT OTMETUTD, YTO IJIAaT()OPMBEI, HCIOJb30BABIINECSI B KAUeCTBE IIPU-
MEPOB BO BTOPOM WM3JAaHUU, 3HAUMTEJIBHO ycTapeau. B 9ToM, TpeTbeM, M3LaHUN
s 0yay OIMpaThCs Ha CIEeAYIOIre IIaT()OPMBbI:

1. FreeBSD 8.0, nacnemuuna 4.4BSD, or Computer Systems Research Group us

Kanudopuuiickoro yumBepcurera B Bepkiu, paboraroiiasa Ha 32-paspsagHOM
uporeccope Intel Pentium.

. Linux 3.2.0 (zuctpudytus Ubuntu 12.04), ceo6oauo pacupocrpansemass UNIX-

nono0HAas ollepaIMoHHaA CUCTEMA, padoTarolad Ha 64-paspsagHoOM IPOIeccope
Intel Core i5.
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3. Apple Mac OS X, sepcusa 10.6.8 (Darwin 10.8.0), pa6oraroias Ha 64-paspsm-
"HoM mporieccope Intel Core 2 Duo. (Ixpo Darwin ocuoBamo ma aapax FreeBSD
u Mach.) {1 Bei6pas Bepcuio nis niaardopmsl Intel, moTomy uTo mocsienume Bep-
cuu Mac OS X Goabllie He nogmep:kuBaioT miaatrdopmy PowerPC. HemocTaTok
STOro BBEIOOPA B TOM, UTO HOABUJICS II€PEKOC B cTOpoHy Intel. A mpu oGcysxme-
HUU MPOo6JIeM Pa3HOPOJHOCTH BeChMA ITOJIe3HO UMETH IIPOIECCOPHI C PABIUYHBI-
MU XapaKTepUCTUKAMU, TAKUMU KaK TMOPSOK CJIeJOBaHUA 0AliTOB U pasmep
[IeJIOrO YHCJIa.

4. Solaris 10 (mpousBoguas or System V Release 4) or Sun Microsystems (abiae
Oracle), paborartoias Ha 64-paspaaaom mpoiteccope UltraSPARC ITi.

N3meHeHunna B TpeTbeM N3gaHnm

OgHUM U3 3HAUUTEJbHBIX m3MeHeHU# B Bepcum POSIX.1-2008 cnemuduraiiumu
Single UNIX Specification siBasiercss nmpucBauBanme muTepdericaM, MMEIOIIIM
otHotmtenue K STREAMS, craryca ycrapeBiinx. OTO — IePBLIH IIAT Ha IIYTU yaa-
JeHuA uHTepdeiicoB us Oyayuiux Bepcuii craggapra. Ilo aToi mpudumHe A CKpensa
ceplie YA U3 9TOr0 U3JaHUSI KHUTH Bee, uTo oTHocusioch K STREAMS. f me
CUMTAIO 9TO U3MEHEeHUe yIauHbIM, ToToMY uTo uHTepdeticbsl STREAMS BrIirmagar
6oJiee IPUBJIEKATEIbHBIMY Ha (DOHE COKETOB ¥ BO MHOTHX OTHOIIIEHUAX ABJIAIOTCS
6osee rmOKuMU. [[OJXKeH IPU3HATD, UTO I He MOTY ObITH MOJHOCTHIO OecmpucTpa-
CTHBIM, Korza mejo roxoautT no mexauusma STREAMS, Ho y MeHs HET IPUYUH OC-
TapuBaTh MOHUKEHE eT0 3HAUNMOCTH B COBPEMEHHBIX CUCTEMAaX:

¢ Linux ze BKouaer moanepkKy STREAMS B 6a30Byio cucTeMY, XOTs CYIIECT-
ByioT maketsl (LiS m OpenSS7), nobaBisioiue 3Ty (YyHKIINOHAJIbHOCTD;

e xora Solaris 10 Brrouaet nogaep:xky STREAMS, Solaris 11 ucmosbayeT pea-
JIU3aIII0 COKETOB, yaKe He onuparloinyiocsa Ha nuarepdericel STREAMS;

e Mac OS X me BraiouaeT mogaep:kKy STREAMS;
¢ FreeBSD ue BratouaeT moagaep:kKy STREAMS (1 HuKoOrga He BKJIOYAJA).

ITocne ymanmenus marepuasia, cBsasaumHoro ¢ mexanusmom STREAMS, nosasuiach
BO3MOJYKHOCTE J00AaBUTH 00CY KAeHNEe HOBBIX TeM, TaKuX Kak POSIX-coBMecTUMBbIi
ACUHXPOHHBIA BBOJ]/BBIBO/I.

Bropoe nusganune KHUTK 0XBaThIBaJIO AAPo Linux Bepcuu 2.4. B sTomM usgauuu s uc-
moJIb3yio Bepcuio 3.2. CaMoe 60JIBIIIOE OTINYME MEKIY STUMU BEPCUAMU 3aKJII0Ua-
€TCs B IIOJICUCTEME yIIPaBJIeHUA ITIOTOKaMU BhIOJTHeHUA. B Bepcuu Linux 2.6 mog-
JIep:KKa ITOTOKOB BBITIOJIHeHM ObLia peasnu3oBana Ha ocaoBe Native POSIX Thread
Library (NPTL), koTopas mesiaeT IOTOKH BBIIOJIHEHU B Linux 6ojiee MOXOKUMEI
Ha ITOTOKY BBITIOJTHEHUS B PYTUX CUCTEMAX.

Ecau roBoputs B 06111eM, B 3T0 usfaHue ObIJI0 BKJIIOUEHO 6oJsiee 70 HOBBIX MHTEP-
(eticos, B ToM uncie 1 nHTeP(EcoB ACHHXPOHHOT'0 BBOA,/BbIBO/A, B3AMMOOJIOK -
poBku (spin locks), 6apeepsl (barriers) u cemadopsr POSIX. Onucanue Haubosee
ycTapeBIInX NHTeP(EIicoB OLIO yAaJeHO, KPOME HEKOTOPHIX, PACIIPOCTPAHEHHBIX
TIOBCEMECTHO.
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bnaropapHocTu

A mosmyuma ot unraresel MHOKECTBO KOMMEHTAPUEB U 3aMeUaHUI TIOCJIE BhIXOA
BTOPOr0 U3JAHUS 1 X0UY BBIPASUTH UM MO0 0JIAr0JapHOCTD 34 TO, UTO IIOMOIJIH II0-
BBICUTH TOYHOCTB IIPECTaBJIeHHON nHpopMaliuu. Jlajee mepedncaeHbl Te, KTO OKa-
saJmnch mepBbiMu: Cer Apaosba (Seth Arnold), JIrok Bakken (Luke Bakken), Puk
Bannapz (Rick Ballard), Moxauuec Burtrep (Johannes Bittner), Ipeun Bporaep
(David Bronder), Biag Bycaos (Vlad Buslov), ITutep Batimep (Peter Butler), IO-
Yuur Yen (Yuching Chen), Maitik Yenr (Mike Cheng), I:xum Konauus (Jim Collins),
Bo6 Kysunc (Bob Cousins), Yunn deunnuc (Will Dennis), Tomac duku (Thomas
Dickey), Jloiik Homaiize (Lo ¢ Domaign ), Urops @ykcman (Igor Fuksman), Amexc
Tezepiauc (Alex Gezerlis), M. Ckort I'opmom (M. Scott Gordon), Tumotu I'otis (Timo-
thy Goya), Touu I'paxem (Tony Graham), Maiika Xo6ryza (Michael Hobgood), Matika
Keppuck (Michael Kerrisk), FOur-Xy Kson (Youngho Kwon), Puuapg JIu (Richard
Li), Croiterk Jluy (Xueke Liu), FOu Jlour (Yun Long), Isx Max-I'perop (Dan
McGregor), Iunaa Mak-Hamu (Dylan McNamee), I'per Mustep (Greg Miller), Cu-
moH Mopran (Simon Morgan), 'appu Heioror (Harry Newton), ixum Onaduin
(Jim Oldfield), Cxkort Ilapur (Scott Parish), 3sesmau ITerkoBuuy (Zvezdan Petkovic),
Hasun Peiicc (David Reiss), Koucrantunoc Caxytuc (Konstantinos Sakoutis), Ia-
Buz Cmyt (David Smoot), [sBug Comepc (David Somers), Auapeii Tkauyk (Andriy
Tkachuk), Haraun Yukc (Nathan Weeks), ®@mopuan Beiimep (Florian Weimer), Ky-
Wur-Aur Coit (Qingyang Xu) u Maiika 3anokap (Michael Zalokar).

TexHUUECKUE PEIeH3eHTHI IOMOTJIN ITOBBICUTH TOUHOCTD IIPEICTABIEHHON B KHUTE
undopmanuu. Boisirnoe ciacu6o Ctury Annbepry (Steve Albert), Bornamy Bapoy
(Bogdan Barbu) u Po6epty st (Robert Day). Oco6yio 6;1arogapHoCcTh X04y BbIPa-
suth [xxeddy Kaspy (Geoff Clare) u Ouapro [:xo3u (Andrew Josey) 3a gomosHu-
TeJbHBIE CBeJeHUs, Kacaromuecsa cnenmupuranum Single UNIX Specification,
¥ IIOMOII[b B yTOUuHeHUU nHpopMamuu B riase 2. Kpome Toro, s xouy mobdaarona-
puts Kerna Tomncona (Ken Thompson) 3a 0OTBeTHI Ha BOIIPOCHI, CBA3AHHBIE C UCTO-
pueii pazButuda UNIX.

Eire pas xouy mobJiarogapurs coTpyaHUKOB usmareabcTBa Addison-Wesley, ¢ xo-
TOpBIME ObLIO HpuATHO paborarsk. Cuacu6o Kumy Bogumrxeiimepy (Kim Boedi-
gheimer), Pommu ®@penuy (Romny French), H:xouy ®@yanepy (John Fuller), [I:xec-
cuke I'ongcreiin (Jessica Goldstein), Hxxyauu Hatixua (Julie Nahil) u [lebpe Yuiis-
avc-Koynu (Debra Williams-Cauley). Tak:ke BbIpaskaro CBOIO 0JarofapHOCTDH
Mxunny Xo66cy (Jill Hobbs) 3a oTiinuHy0 paboTy Mo TEXHUYECKOMY PeIaKTUPO-
BaHUIO.

Haxomerr, a 61arogapeH Moei ceMbe, KOTOpasi OTHOCHJIACH KO MHE C IIOHNMAaHUEM,
KOTJa A TPaTUI Maccy BpeMeHU Ha paboTy HaJ 9TUM U3JaHUEM.

Kak u npesxze, UCXOJHBIN KO IIPUMEPOB M3 9TOI KHUTH JOCTYIEH Ha caiiTe wwuw.
apuebook.com. §1 6yny GsiarofapeH BCeM UMTATEIAM, KTO IIPUIILJIET [0 3JIeKTPOH-
HOI II0YTE CBOM KOMMEHTAPUH, IIPEJIOKEHN 1 3aMeUaHus 00 OInoKax.

Yoppen, Hvwo [acepcu Cruser Paro
Ansapv 2013 sar@apuebook.com
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BBepeHue

Moit nepsBbiit KOHTaKT ¢ Pruuem CTUBEHCOM COCTOSJICA II0 3JI€KTPOHHOI ITOUTe, KO-
raa a coobiiua emy o0 orneuarke B ero kKHure «UNIX Network Programming»!.
ITos:Kxe OH rOBOPHUJI, UTO S OKA3AaJICA IIEePBLIM, KTO IIPHCIAJ eMy COODIIeHre O Hal-
neHHoil omubKe. Ilo camoii ero cmeptu B 1999 rogy Mbl BpeMsA OT BpeMeHU 00MeHN-
BaJINCh SJIEKTPOHHBIME NucbMaMu. OGBIYHO 9TO IIPOUCXOAMIIO, KOTIa OAUH U3 HAC
3aaBaJjcA KaKUM-I160 BOIPOCOM M IIOJIaraJjl, YTO APYToi MOTr ObI HA HETO OTBe-
TUTh. MBI BCTpeuanuch ¢ HUM 3a 00eoM Ha KoHGepeHuax USENIX u mHa jsexiu-
AX, KOTOPBIE OH UHTAaJ.

Puu Crusenc ObLJI APYTOM U HACTOAIIUM JKeHTIbMeHoM. Korma B 1993 roay # Ha-
nucaya kuury «UNIX System V Network Programming», s mogpasymMeBaJ, 4To
oHa aBjsercsa Bepcueit kuuru Puua «UNIX Network Programming», opueHTHPO-
BaHHOM Ha System V. Biarozaps cBoemy xapaxkTepy P1d 0XOTHO B3sJICA 3a PeIeH-
3UPOBaHNE MOUX IJIaB, BOCOPUHMUMAS MEHS He KaK KOHKYPeHTa, HO KaK KOJIJIeTy.
Mg gacTo 06CyKIaIu COTPYAHUUECTBO B paboTe Haxg Bepcueii ero kuuru «TCP/IP
Illustrated»?, mocsamennoit STREAMS. Eciiu ObI COOBITHSI CJIOMKUJINCH II0-UHOMY,
BEPOSTHO, MBI cAejiajau Ol 3T0, HO Puuapaa 00JIbIlle HeT ¢ HaMU, II0O9TOMY IIPUOJIT-
JKeHUeM K OCYIIeCTBJICHUIO COBMECTHOM pabOThI A MOTY CUMTATH OOHOBJIEHNE TaH-
HOM KHUTHU.

Korga usgarenbctBo Addison-Wesley coo0Imuio MHE, UTO OHO 3aMHTEPECOBAHO
B OOHOBJIEHNN KHUTH Puua, s JyMaJ, 4TO AOIOJHEHUN OyAeT He OueHb MHOro. Jla-
JKe 110 IpoliectTBruu 13 jer ero padbora ocraercsa akTyaabHoON. Ho coBpeMeHHbIN Mup
UNIX 3HAUUTEIBHO OTIINYAETCA OT TOT'0, KAKUM OH OBLJ BO BpEMS BBIXO0/Ia TIEPBOTO
U3NAHWS KHUATH.

e Bepcuu System V mocTerneHHO BBHITECHSIIOTCS OIIEPaIlMOHHON cucTeMou Linux.
OcHOBHBIE IPOU3BOAUTEIN AIIIapaTHOT'O0 O0ecIeueHnsd, MOCTABJIAIOIINE CBOIO
TPOAYKIINIO B KOMILJIEKTe ¢ coocTBeHHbIMU BepcuAMu UNIX, 1160 BRITYCTHAIN
BEePCUU CBOMX IPOAYKTOB AJsA Linux, jmubo oobaBuiu o ee mogmepsxke. OC
Solaris, BeposaTHO, ocTajach mocenHeir Hacaeguuieir System V Release 4, 06-
JamaoIeii 6osee nIU MeHee 3aMeTHOII ToJieli phIHKA.

e TIlocse Beixoma 4.4BSD rpyima 1mo mpoBeaeHHUIO HMCCJIeI0OBAHUNE B 00J1aCTH MH-
dopmanuorubix TexHoaoruit (CSRG — Computing Science Research Group) us

V. Puuapa CtuBenc «UNIX: paspaboTka ceTeBbIX IpuaoskeHuii». — Ilep. c aura. — CII6.:
ITurep, 2003.

V. Puuapa Ctusenc «IIpotokoast TCP/IP. B mognuuauke». — Ilep. ¢ anri. — CII6.: BXB-
Cankr-Ilerepoypr, 2003.
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KanudopHuiickoro yauBepcurera B BepKJiu mpuHAIa pellleHre 0 3aBePIeHN N
paspaborku omeparinonHoi cucteMbl UNIX, ogHako CyIIeCTByeT HECKOJBKO
rpynn Jo6pOBOJIBIER, KOTOPHIE IPOJOIKAIOT OCYII[ECTBIIATE MIOAAEPIKKY 00IITe-
JMOCTYIHBIX BEPCU.

e TloaBnenue OC Linux, moagep:KBaeMoi ThiCTYaMU JOOPOBOJIBIIEB, II0O3BOJIMJIO
JI000My 00a1aTh KOMIIBIOTEPOM, paboTaoruM mof yiupasiaennem UNIX-mo-
JIOOHOM OmeparnoONHON CUCTEeMbI, PACIIPOCTPAHAEMON ¢ OTKPBITHIM UCXOTHBIM
KOJIOM [IJI HOBEHIIMX YCTPOMCTB. Yemex Linux BBITVISAUT He COBCEM OOBIUHO,
VUUTBHIBAsA, YTO CYIIECTBYET HECKOJbKO CBOOOAHO pacmpocTpauseMbix BSD-
aJbTePHATUB.

¢ B ouepennoii pas mpoABUB cebsl B KAUECTBe MHHOBAIIMOHHOM KoMnauuu, Apple
Computer oTkasajachk OT ycTapeBIlleii oneparnoHHoii cucTeMbl Mac 1 3aMeH!-
Jia ee cucTeMoii, co3manHoi Ha ocHoBe Mach u FreeBSD.

B cBasu ¢ aTUM 4 onbITaNCcA JOIOJIHUTE CBeleHNA, cofepiraniuecsa B KHUTe, UTO-
OBbI OXBATUTD OTU YETHIPE TIaT(HOPMBI.

Korma B 1992 rogy Puu manwucan cBoro xuury «Advanced Programming in the
UNIX Environment», g nusbaBujcsa oT GOJIBIIEH YaCT UMEBIIINXCA Y MEHSI PYKO-
BozcTB 110 nporpammupoBanuio B UNIX. C Tex mop A mep:Ky Ha CBOEM CTOJIE ABE
KHuru: cjaoBapb u «Advanced Programming in the UNIX Environment». Haze-
IOCh, UTO BBI HAHJETE 3TO U3JAHNE KHUTY He MeHee IT0JIe3HBIM.

N3meHeHuns BO BTOPOM U3aaHun

Pabora Puua coxpaHHJa CBOIO aKTyaJIbHOCTh. SI cTapajicsi He UBMEHSATH OPUTH-
HaJbHOE U3JIOKEeHNe MaTepruaja, HO CJIUIIKOM MHOI'O BCEro IIPOU3OIILJIO 3a IIOCIe -
Hue 13 set. Oco6EHHO 9TO OTHOCUTCS K CTaHAApTaM, KOTOPhIE 3aTParuBaT MIPO-
rpaMmMHEBIe nHTep(deticet UNIX.

Besne, rae aTo 06110 HEOOXOAUMO, S HOIOJHUJ OMMUCAHUA UHTEP(deiicoB, KOTOPhIe
M3MEHUJINCh B Pe3yJbTare JeATeJbHOCTY mo cTaHmapTusanuu. OcobeHHo sTo 3a-
MEeTHO B IJIaBe 2, IIOCBAINEHHOI cTaugapTaM. B aToM u3gaunu Mbl OyIeM OCHOBBI-
BaTbca Ha craggapTe POSIX.1 ot 2001 roma Kak 6oJiee yHIBepcaJIbHOM IO CPaBHE-
HEio ¢ Bepcueir 1990 roma, Ha KOTOpPOii ObLIa OCHOBaHAa IIepBasa peJaKIlusd KHUTH.
Crauzapt ISO C ot 1990 rozga 6n1s1 uamMeHeH u gomnojaHeH B 1999 roay, u HeKoTopbIe
U3MeHeHUs KOCHYJINCh NHTep(encoB, onuckiBaeMbIx cTaHgapTom POSIX. 1.

Ceropusa crenudurainus POSIX.1 oxBaTeIBaeT HAMHOT'0 00JIbIIIee KOJIUYECTBO NH-
Tep@deiicoB. OcuoBHble crerupuranuu Single UNIX Specification (omy6aukosau-
uble The Open Group, pamee X/Open) Borwau B cocraB POSIX.1. Terrepsr POSIX.1
BKJIOUaeT B cebs pag ctaggzapToB 1003.1 1 HEeKOTOpBIe U3 IIPeABapPUTEIbHBIX CTaH-
IapTOB, ONYyO0JINKOBAHHBIX PaHee.

B cooTBeTCcTBUM € 3TUM s JOMOJHUJ KHUTY HOBBIMU IVIABAMU, OXBATHIBAIOIIMU
HOBBIe TeMbl. [IOHATHA MOTOKOB 1 MHOTOIOTOYHBIX IPUJIOKEHUI OUEHDb BasKHBI,
TIOCKOJIBKY OHU IIPEIOCTABJIAIOT IPOrpaMMUCTaM 00JIee 3JIETAaHTHBIH CITOc0o0 opra-
HUB3AIUU ITapaJljieIbHBIX BEIUUCJICHUHN 1 aCUHXPOHHOUN 00paboOTKU.
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WHuTepdelic cokeToB Temeph cTat dacThbio crangapra POSIX.1. O obecrieunBaeT
eIUHBIN nHTEpdetiic MmesxnporeccHoro B3aumogeiictsusa (IPC — Interprocess Com-
munication), He 3aBUCAIIUIT OT MECTOHAXOKAEHNS IIPOIECCOB, U €T'0 00CY K AeHIE
SIBJISETCS €CTECTBEHHBIM IIPOJOJIKEeHUEM IJIaB, mocBAeHHbIx IPC.

S omycTu paccMoTpeHMe 0OJIBIITMHCTBA NHTEeP(elicoB peaJlbHOI0 BpeMeH!, KOTO-
prulie mosBuauch B POSIX.1. Ix ayuIlie Bcero udyvarhb 0 KHUTaM, CIeIaJIbHO 10~
CBSIII[EHHBIM CO3JaHUIO IIPUJIOKEHUN peasbHOro BpeMmenu. OnHy U3 TAKUX KHUT
BBI HaligeTe B Oubamorpadum.

1 msMeHMJ HEeKOTOpble IIPUMEPHI B MOCJHEAHUX IJIaBaX, UTOOBI MPUOJIUSUTH UX
K 3aJlauaM peasbHOI Ku3HU. Hanmpuwmep, B HaIIu THU HEMHOTHIE CUCTEMBI paboTa-
1oT ¢ PostScript-mpuHTepaMu uepes mocaefoBaTeIbHBIN UJIN HapaJjjeIbHbIHA IOPT.
Yairre BcTpeuaeTcs Caydai, KOrga AOCTYII K TAKUM IIPUHTEPAM OCYII[€CTBJISETCS
TOCPEICTBOM CETH, IIOATOMY S M3MEHUJI YUeOHbIN IIPHUMeP B3auMOAeiCTBUSA C IPUH-
TEePOM, UTOOBI YUECTb 9TO 00CTOSATEIHCTBO.

T'maBa, mocBAllleHHAasA B3aMMOAENCTBUIO C MOJEMOM, IOTEPAJA CBOIO aKTyaJb-
HOCThb. OgHAKO, UTOOBI OPUTUHAJILHBIN MaTepuaJ He ObLJI YTEePsSH OKOHYATEILHO,
OH BBLJIOJKEH Ha Beb-caiiTe KHUTH B IBYX (hopmarax: PostScript (htip://www.apue-
book.com/lostchapter/modem.ps) u PDF (http://www.apuebook.com/lostchapter/
modem.pdf).

Bce ncxonmabie TEKCTHI IPUMEPOB U3 KHUTU TaKJKe JOCTYIIHBI Ha caiiTe www.apue-

book.com. Bousblias yacTh MPUMEPOB ObljIa IPOTECTUPOBAHA HA UEeTHIPEX IIJIaT-

dopmax:

1. FreeBSD 5.2.1 — cucreme, npoussonuoii ot 4.4BSD, ot Computer Systems Re-
search Group us Kaaudopuuiickoro yuusepcurera B Bepkiu, padoraoiei Ha
nporeccope Intel Pentium.

2. Linux 2.4.22 (guctpubytuB Mandrake 9.2) — cBOGOZHO pacIpoCTpaHAEMON
UNIX-momo0H0i1 orepaIinoHHON cucTeme, padoraroleii Ha mpoieccope Intel Pen-
tium.

3. Solaris 9 — npousBoauoii oT System V Release 4, or Sun Microsystems, pa6o-
Tatoreit Ha 64-paspsanmom npoieccope UltraSPARCIII.

4. Darwin 7.4.0 — cucreme, ocuoBauuoii Ha FreeBSD u Mach, Koropas mozgaep-
skuBaercsa Apple Mac OS X sepcun 10.3, na mpoieccope PowerPC.

bnaropapHocTun

ITepBoe u3gaHMe 9TOM KHUTH, KOTOPOE Cpa3y sKe CTaJIO KJIACCUKOIL, OBLIO TTOJTHO-
CThIO HanucaHo Puuem CTI/IBeHCOM.

BepoaTHo, MHe He yaaa0och ObI CIIPABUTHCA C OOHOBJIEHEM KHUTY 6e3 MOAAeP KK
Moeli cembu. OHM CTOMYECKH TEPIen I'PYyALl PasOpOCaHHBIX IIOBCIOAY OymMar (mx
OBIJI0 TOpas3mo 6oJIbIlle, YeM OOBIYHO), MOHOIIOJIU3AINI0 MHOIO OOJIBIITHHCTBA KOM-
IIBIOTEPOB B IOME 1 OTPOMHOE KOJIMYEeCTBO BpEMEH!, KOI'a MOe JIUIIO ObLIO CIIPSATA-
HO 3a TepMmuHaioMm. Mos cynpyra :xun (Jeanne) gaske moMorija MHe, YCTAHOBUB
Linux Ha ofHY U3 TECTOBBIX MAIINUH.
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TexHUYECKME PEIEH3eHTHI IPEIJIOKIIN HEMAJIO YIYUIIeHU N U NCIPABICHUH U 110~
MOIVIM YIOCTOBEPUTHCSA B MPABUJIBHOCTH COJAEPIKUMOro KHUTHU. BoJibioe cracubo
Hasuny Bosymy (David Bausum), [lsBuny Bopxemy (David Boreham), KeiiTy Boc-
Tury (Keith Bostic), Mapry muucy (Mark Ellis), ®uny I'oapay (Phil Howard),
Auapio Ixosu (Andrew Josey), Mykerry Kakepy (Mukesh Kacker), Bpaitany Kep-
murany (Brian Kernighan), Bearry Kne6epry (Bengt Kleberg), Beny Kymepmamy
(Ben Kuperman), 9puky Psiimouay (Eric Raimond) u 9uau Pymody (Andy Rudoff).

Kpowme Toro, g xores 651 mobarogaputsb JuAu Pynoda 3a 0oTBeTHI Ha BOIPOCHI, Ka-
carorrimeca OC Solaris, u [JerHuca Putum 3a To, UYTO OH «IIepeKalbIBajI» CTapble
paboTs! B morckax akToB mo uctopuu UNIX. Eiie pas xouy modarogapurs co-
TPYAHUKOB usgareabcTBa Addison-Wesley, ¢ KoTopbIMI GBITIO IPHUATHO PAOOTATh.
Cnacu6o Tuppeny Ans6o (Tyrrell Albaugh), Mapu @paun (Mary Franz), [[:xony
Dyunepy (John Fuller), Kapeu I'errman (Karen Gettman), H:xeccuxe I'ongcreitn
(Jessica Goldstein), Hopun Pemsxune (Noreen Regina) u xxony ¥Yairry (John Wait).
Mou 6naromapuocTu dBenud Ilaita (Evelyn Pyle) 3a oTiimunyo paboTy 110 TeXHH-
YEeCKOMY PeIaKTUPOBAHLIO.

Kax u Puu, g takike Oyqy O6arogapeH BCeM UMTATEIAM, KTO IPHUIILIET TI0 9JIEK-
TPOHHOI1 II0YTE CBOM KOMMEHTAPUY, IPEJJIOKEHN U 3aMeuaHusA 00 OImubKax.

Yoppen, Hvio [ocepcu Cruser Paro
Anpeav 2005 sar@apuebook.com
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BBepeHue

B aToil kHUTE onmcaHbl nporpaMMHEbIe nHTepdetick cucteMbl UNIX: uaTepdeiic
CHCTEMHBIX BBI30OBOB I MHOTOUMCJIEHHBIE PYHKIINU, TPEJOCTABJAEMbIE CTAHAAPT-
HoM 6ubsmoTekoit A3bika C. OHa mpeqHAa3HAUEHA [JIA BCEX, KTO IUIIET IIPOorpam-
MBI, paboTatoriiue mof yrpasiaenuem UNIX.

ITomo6mH0 GONIBITMHCTBY ommepanuoHHbIX cucteMm, UNIX mpemocraBiiser padboTaro-
MM B HEH IporpaMMaM pasHooOpasHbIe CIYKObI: OTKPBITHE U UTeHne (paiios, 3a-
MyCK HOBBIX IIPOrPaMM, BhIJeJieHUe obJiacTell maMATH, IOJyJeHre TeKYIIero Bpe-
MeHU U TaK fnaJjiee. Bce 9To HasbiBaeTcsa nHTEP(ECOM CUCTEMHBIX BHI30BOB (System
call interface). [fonosuauTeIbHO cCTaHTapPTHAA OMOIMOTEKA s13bIKa C IIpeocTaBIsgeT
OrPOMHOE KOJIMUYEeCTBO (QhYyHKI[HI, KOTOPBIE UCIOJb3YIOTCA MIPAKTUUYECKU B JIFOOOI
mporpamme, Hanucanuoi Ha C (hopMaTUPOBAHHBIN BEIBOJ 3HAUEHU N IIePEMEeHHBIX,
cpaBHEHUeE CTPOK U TOMY TI0JO0HOE).

HNurepdeiic cucTeMHBIX BbI30BOB U OMOJIMOTEUHBIe (DYHKIIUN TPASUIIMOHHO OIIH-
CBhIBAIOTCS BO BTOPOM M TpeTheM paszenax «Unix Programmer’s Manual» (Pyko-
BogcTBO nporpammucta UNIX). 9ra kHura He AyO6JIUpyeT yKasaHHbBIE pPas/esbl.
B Heil BBI HalifieTe IPUMEPHI U MIOSICHEHU A, KOTOPBIE OTCYTCTBYIOT B YIIOMAHYTOM
DPYKOBOZCTRE.

CraHpaptbl UNIX

BricTprrii poct koauuecTBa Bepcuii UNIX, nHabarogaBimuiicsa B 80-e roasl, ObLT ype-
TyJIUPOBAH PA3JUUYHBIMU MEXKIYHAPOIHLIMU CTAHIaPTAMU, KOTOPbIE CTAJIU ITOSB-
aaTbed ¢ kKoHIa 80-x. K aum otHOcATcA cranmapT ANSI a3bIKa mporpaMMupoBa-
Hua C, cemeiicTBo crangapToB IEEE POSIX (kKoTopble IpomoI:KalOT pa3sBUBAThCA
U TI0 celf IeHb) 1 PYKOBOJICTBO 10 obeciieueHnIo mepeHocumoctTu X/Open.

anHaa KHUTA ONMCHIBAET STU CTAHAAPTHI. V1 He IPOCTO OMUCHIBAET, a pacCMaTpu-
BAeT UX MIPUMEHUTEJIbHO K IIONYJISAPHBIM peasusanuam — System V Release 4 u rps-
nyireit 4.4BSD. 3xecs mpecTaBIeHbl COOTBETCTBYIOIINE JeCTBUTEILHOCTH OIITCa-
HIsI, KOTOPBIX 3a4aCTYIO HEJOCTAeT CAMUM CTAHJApPTaAM 1 KHUI'aM, KOTOPbIE TOJIBKO
OIIMCBIBAIOT CTAHIAPTEL.

OpraHM3au,m| KHUrm

ITa KHUTA JEeJUTCS Ha IIIeCTh YaCTeH:
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1. OG630p u BBeAeHUEe B 6a30BbIe KOHIIEIIIIN, CBA3aHHLIE C ITPOrPaMMUPOBAHIEM
B UNIX, u B Tepmunosoruio (riaasa 1). O6ey:xaenne NOCTUMKEHUIT B 06JIacTu
craagaprusanuu UNIX u pasnaununbix peaausanuiit UNIX (rraBa 2).

2. Box/BbIBOJ: HEOY(hepPM30BAHHBIN BBOJ/BBIBOJ (TV1aBa 3), XapaKTEePUCTUKHU (haii-
JIOB ¥ KaTaJioros (ryiaBa 4), craHzapTHas OmbJimoTeKa BBOAA/BbIBOJA (Ty1aBa b)
¥ CTaHJAapPTHBIE cCUCTeMHBIe (haiibl (r1aBa 6).

3. Ilpomeccsr: okpyskenue nporeccoB B UNIX (ryiaBa 7), yupaBieHMe IpolieccaMu
(ry1aBa 8), BBaMMOOTHOIIIEHU S MEK Ty PA3JIMUHBIMHU IIporieccamu (tyiaBa 9) u cur-
HaJwI (T1aBa 10).

4. JlomosHUTEIBHO 00 OIepaluaX BBOJA/BBIBOJA: TEPMUHAJLHBIN BBOJ/BBIBOJ
(rstaBa 11), pacmmpeHHBIe ollepaliuy BBOAA/BhIBoAA (TviaBa 12) u mpoliiecchl-ne-
MOHHI (T1aBa 13).

5. IPC — BzauMojeiicTBUA MeKAY IIpolieccamu (TiiaBel 14 u 15).

6. IIpumepsnl: bubmoTeKka 6as3bl faHHBIX (TyiaBa 16), B3BaumopeiicTBue ¢ PostScript-
npuHTepoM (TitaBa 17), mporpamMmma paboTsl ¢ MmomeMoM (TviaBa 18) u mcnoab30-
BaHUeE IICeBAOTepMUHAJIOB (Tv1aBa 19).

IIpu uTeHUU KHUTHU He JUITHUM OyAeT 3HaHUe a3bIKa C, paBHO KaK 1 HEKOTOPBI
omnbIT ucnonb3oBauua UNIX. UsnoxkeHne MmaTeprasia He TpeGyeT HAJIUUMA OIBITA
paspaborku mporpamm aas UNIX. Kuura nmpenmHasHaueHa IJs1 TPOTPAMMIUCTOB,
3HakoMbIX ¢ UNIX mju ¢ spyrumu omepanmoOHHBIMU CUCTEMAMMU U JKEeJIAIOIINX JIe-
TaJIbHO UBYUYUTH BO3MOYKHOCTH, IIPENOCTABIIAEMbIE OOJIBIINHCTBOM Dean3aIui
UNIX.

Mpumepbl B KHUre

HanHasA KHUTA COAEPIKUT MHOKecTBO npuMepoB — npumepHo 10 000 cTpok ucxon-
HOTO0 Koja. Bece mpumepsl HanmcaHbI Ha A3bIKe C. KpoMe Toro, mprMepsl HalCaHbL
B coorBeTcTBUU co cranmaptom ANSI C. iKenareabHo, YTOOBI IPU UTEHUU JTOI
KHUTHY y Bac moj| pykoii 6b11a Konus «Unix Programmer’s Manual» (PykoBoacTBO
nporpammucta UNIX) nia Baimeii onepaliioHHOM CUCTEMBI, TAK KaK MBI 4acTO Oy-
JIeEM CCBhLIIATHCSA Ha HETO IPU 00CYKIeHUY MAJOIOHATHBIX NN 3aBUCAIINX OT pea-
JIN3aI1 OCOOEHHOCTEeH.

OO6cy:x/IeHVe TPAKTUUECKN KaKJ0U DYHKINY NIV CUCTEMHOTO BBI30Ba OyAeT co-
IIPOBOKAATHCA HEOOIBIION 3aKOHYEHHO! ITPOrpaMMoOii. ITO HaMHOTO IIPOIIEe, YeM
paccMaTpuBaTh Te Ke QYHKINU B OOJBIINX IIPOrPaMMaXx, 1 II03BOJIUT HAM HCCJIe-
JIOBaTh apr'yMeHTHI U BO3BpalllaeMble 3HAUeHUsA. Tak KaK HEKOTOpbIe M3 MaJeHb-
KUX IIPOTPaMM IIPEACTABJIAIOT COO0M TOCTATOYHO NUCKYCCTBEHHbIE IPUMEDPHI, MbI
BKJIIOUMJIN B KHUT'Y HECKOJIBKO OOJIBIINX IpuMepoB (tyiaBsl 16, 17, 18 u 19). Oun
JIEMOHCTPUPYIOT PeIlleHre 3a/1a4, BBATHIX U3 PeaIbHON YKU3HU.

Bce npumeps! IporpaMm GBI BKJIUYEHBI B TEKCT KHUTH IPAMO U3 (pailyios ¢ uc-
XOOHBIMM TE€KCTaMU. Konuu Bcex IIpuMepOB B BHUe Q)aﬁHOB BEBI Haﬁ,[[eTe Ha aHO-
aumHoM FTP-cepsepe fip.uu.net, B apxuse published/books/stevens.advprog.tar.Z.
Bl MoskeTe B3ATH 9TU HCXOOHBIE€ TEKCTHI 1 SKCIIEPUMEHTHUPOBATh C HUMU B BaIen
OIIepaIlIOHHOM CHCTEME.



28 MNpeancnosue K nepBoMy U3aaHMIo

I'Iepequb cncTemM, UcrnoJyib3oBaBLLUUNXCA
Ansa TeCtTupoeaHus npnmepos
K coskasiennio, Bce ONepaIoHHbIe CUCTEMbL HAXOAATCS B TOCTOAHHOM JBUKEHU.

UNIX He sBiseTcs uckiarouenueM. Ciaenyioliasa JuarpaMMa IOKasbIBaeT IIPOIecc
SBOJIIOIIUY Pas3JInUHbIX Bepcuii System V u 4.xBSD.

4.3+ BSD
4.3BSD 4.3BSD Tahoe 4.3BSD Reno 4.4BSD ?
BSD Net 1 l BSD Net 2 l

L l l l l l l |

" 1986 ' 1987 ' 1988 ' 1989 ' 1990 ' 1991 ' 1992 '
) ) )
! } b b
SVR3.0 SVR3.1 SVR3.2 : : SVR4 :

XPG3 ANSIC POSIX.1

Puc. 1. Xporonozusa s60a0uul pa3iuiHsvlx eepcuil System V.

ITox o6o3Hauenmem 4.xBSD moapasymMeBaioTCs pa3jnuYHbIe OllepaIMOHHbIe CUCTe-
MbI oT Computer Systems Research Group us KanugopHuiickoro yHUBepcuTeTa
B Bepkiu. 9ra rpymima Takke 3aHuMaeTrcs pacupoctpanenueM BSD Net 1 u BSD
Net 2 — omeparnuoHHBIX cucTeM ceMeiicTBa 4.xBSD, TOCTYIHBIX B MCXOMHBIX KO-
max. ITox obosmauenuem SVRx mogpasymeBaercss System V Release x ot AT&T.
XPG3 - aTo «X/Open Portability Guide, Issue 3» (PyxoBomcteo X/Open mo obec-
meveHno mepeHocumMocTu, BHINYCK 3). ANSI C — aro crangapt ANSI a3bika mpo-
rpammupoBaHua C. POSIX.1 — ato craugapt ISO u IEEE na nuatepdeiic UNIX-mo-
MOOHBIX OIIEPAIlMOHHLIX cucTeM. Bojee moapoOHO 00 3TUX cCTaHJAPTaX U Pas3JIny-
HBIX Bepcusax UNIX mbI moroBopum B paszaenax 2.2 u 2.3.

B aTo# KHUre noA 0603HaueHuem 4.3+BSD mbl 6yaem nogpasymeBatb Bepcumn UNIX,
KOTOpble NnoABUANCL MexAy Bbinyckamu BSD Net 2 u 4.4BSD.

K MOMEHTY Hanucauus KHUru sepcus 4.4BSD ewje He Gbina BbinylieHa, N03TOMY 6bi10 6bl
npexaeBpeMeHHO roBOPUTL 06 onepaLnoHHo cucTeme 4.4BSD. OgHako 3Ty ceputo onepa-
LMOHHBIX CUCTEM HYXKHO ObII0 KaK-TO 0603HaYMUTb, NO3TOMY NOBCIOAY B KHUrE Mbl Oyaem
ucnonb3oBaTth 0603HaveHue 4.3+BSD.

BoJIBIINHCTBO IPUMEPOB B KHUTe OBLIN IIPOTECTUPOBAHEI B UETHIPEX PA3JIMYHBIX

Bepcuax UNIX:

1. UNIX System V/386 Release 4.0 Version 2.0 («<uuctrasg SVR4») ot U.H. Corp.
(UHC), paboratoriasa Ha mpoiieccope Intel 80386.

2. 4.3+BSD or Computer Systems Research Group, ormenenne nu(pOpMATUKHA,

Kanudopauiickuii yuusepcureT B Bepkyu, padoraioias Ha paboueil CTaHIIIN
ot Hewlett Packard.
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3. BSD/386 (mpoussoauasa or BSD Net 2) ot Berkeley Software Design Inc., pa6o-
Tarorfasa Ha mpoiteccope Intel 80386. dra cucrema MpaKTUUYECKU MTOJTHOCTHIO CO-
OTBETCTBYET TOMY, UYTO MBI HasbiBaeM 4.3+BSD.

4. SunOS, Bepcum 4.1.1 u 4.1.2 ot Sun Microsystems (cucTembl, B KOTOPBIX XOPO-
1110 3aMeTHO HacJjeque BepKyu, HO IIPU STOM MHOT'O JOIOJHEHUH, IIPUIITeIITNX
us System V), paboratomniue Ha SPARC-crannuax SLC.

B kuure IIpeacTaBJI€HbI MHOTIOUYMNCJIEHHBIE TECTHI IIPDON3BOAUTEJIPHOCTHU C YKA3aHU-
€M ITPOBEPAEMBbBIX OIIEPAITMOHHBIX CHCTEM.

bnaropapHocTu

1 MmHOrMM 00s3aH MOel ceMbe 3a JII000Bb, HOAAEPKKY M MHOMECTBO BBEIXOJHBIX
IHEH, IOTePAHHBIX 34 IocJefHNe moaTopa roga. CosmaHre KHUTE — BO MHOI'OM 3a-
cayra cembu. Criacu6o Bam, Cannu, Buii, 9nnen u [[sBui.

1 ocobenno 61aromapen Bpaiiany Kepaurany 3a ero momoIrb Ipu paboTe Hal KHHI-
roii. Ero MHOrOUmMCI/IEHHBIE PEI[eH3UN PYKOIUCHU U HeHaBA3YNBhIe PEKOMEH Al
10 YJIYYIIeHUIO CTUJSI UBJI0KEeHUs, Ha/lelI0Ch, OyIyT 3aMEeTHBI B OKOHUYATEJIHHOM
BapuaHTe. CtuB Paro taxk/ke mocBATUI HEMAJIO BPEMEHU PEIeH3NPOBAHUIO PYKO-
IHUCHU 1 OTBETaM Ha MHOT'HE BOIIPOCKI 00 YCTPOMCTBE 1 NCTOPUY pasBuTua System V.
Brrpaskaio cBoio 6,1arogapHOCTH APYTUM TEXHUYECKUM PeIleH3eHTaM U3/1aTeIbCT-
Ba Addison-Wesley, KoTophie gajau IleHHbIE KOMMEHTAPUHU 110 PA3JIUUHBIM YaCTAM
pykonucu: Mopu Baxy (Maury Bach), Mapky Omanucy (Mark Ellis), [I:xedy I'ut-
auny (Jeff Gitlin), ITutepy Xanumany (Piter Honeyman), I:xony JIungepmany
(John Linderman), dyry Maxk-Uaporo (Doug Mcllroy), O98u Hemer (Evi Nemeth),
Kpoiiry Ilaprpumxy (Craig Partridge), IeitBy Ilpecorto (Dave Presotto), I'spu
Yuncony (Gary Wilson) u I'spu Paiiry (Gary Wright).

KeiiT Boctuk (Keith Bostic) u Kupk Mak-Kriocuk (Kirk McKusick) uz U.C. Berke-
ley CSRG mpefocTaBu/In YUeTHYIO 3alIKCh, KOTOPAas MUCIOJIb30BAJIACE IJIS IIPOBEP-
KU IPUMepoB Ha mocenuei Bepcuu BSD (Takske 6oubiroe cracubo ITurepy Caury-
cy (Peter Salus)). Cam Haitrapoc (Sam Nataros) u Moaxum Caxcen (Joachim Sack-
sen) u3 UHC mpegocTaBuIn KOMUIO omeparinonuoii cuctemMbl SVR4 nys Tectupo-
BaHua npuMepoB. TpeHT XeitH (Trent Hein) momor monyunts anbda- u 6eTa-Bepcun
BSD/386.

IIpyrue Mo IPy3bs HA IPOTSYKEHUH MTOCTEJHUX JIEeT YaCTO OKA3bIBAIN MHE HeMAaJIo-
BaskHYyI0 momorrik: [Tos Jlykuua (Paul Lucchina), I:xo T'ogcua (Joe Godsil), Ixxum
Xor (Jim Hogue), 9x Taukyc (Ed Tankus) u I'spu PaiiT (Gary Wright). PemaxkTop
us usnareabcrBa Addison-Wesley, :xou YaiiT (John Wait), 6611 MOuM GOJBIITNM
JIPYTOM Ha IPOTAKEHUH BCero 9Toro Bpemenu. OH HUKOI/a He JKaJI0BAJICS HA CPBIB
CPOKOB U IIOCTOSHHOE yBeJuueHme uncja crpauutl. OrgensHoe crmacu6o Harmo-
HAJBbHO! ONTHUECKOU acTpoHoMmueckoit oocepBaropuu (NOAO) u ocoberro Cup-
Heio Youbsdy (Sidney Wolff), Puuapay Yoasdy (Richard Wolff) u Crusy I'pauau
(Steve Grandi) 3a mpegocTaB/IeHHOE MAIIIMHHOE BPEMH.

Hacroamnime kauru o UNIX nuinyTesa B popmare troff, m qanHas KHuUra Taxsxe
cJemyeT 9TOi MPOBEPEeHHOI BpeMeHneM Tpaauiuu. Konus KHUTY, TOTOBasA K TUpa-
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JKUPOBAHMIO, ObLJIa IIOATOTOBJIEHA aBTOPOM C IIOMOIILI0 makeTra groff, cosmanuoro
Moxetimcom Knapkom (James Clark). Bosbinoe emy cnacu6o 3a Takoii 3aMedaTesib-
HBIN IIaKeT U 3a ero OLICTPLIA OTKJINK Ha 3aMeUeHHLIE OIINOKN. BBITh MOXKeT, MHe
Korma-HuOyIb yaacTca pa3odparbes ¢ KOHIEBBIMU CHOCKamu B troff.

A 6yny 6sarogapeH BceM UMTATEISAM, KOTOPbIe IPHUIILIIOT II0 3JIEKTPOHHON IIOUTe
CBOM KOMMEHTapUU, IPEeIJ0KeHNA U 3aMeuaHus 00 oIrnoKax.

Taxcon, Apusorna Puuapp Crusenc
Anpeav 1992 rstevens@kohala.com
http://ww.kohala.com/~rstevens



0630p OC UNIX

1.1. BBepeHue

JIrobas omepalmoOHHAs cHUCTeMa OOCJIy:KHBaeT paboTalolre B HEH IIPOrpaMMbI.
OGBIUHO 3TO OOCIy:KMBaHNE BKJIOUAET B ce0s 3aIlyCK HOBBIX IIPOrPaMM, OTKPBI-
THhe (PaiyoB, uTeHue us GaiijoB, BbIeJeHre 00IacTell MaMATH, IIOJyUYeHe TeKy-
II1ero BpeMeHU CyTOK 1 MHOT'0e pyroe. B aToit KHUTe paccKasbIBaeTcs O CIysKbax,
IpeoCTaBIAAEMbIX PA3JIUUYHBIMU BepcuaMu oneparinonuoi cucrembl UNIX.

Crporo auneiiHoe onucanue cucteMbl UNIX 6e3 omepeskaroiiero 1CuoIb30BaHMA
TEPMIUHOB, KOTOPBIE (DAKTHUUECKU eIlle He ObLIM ONWCAHBI, IPAKTUYECKN HEBO3-
MOJKHO (M TaKOe M3JIOKeHIIe, CKOpee BCero, 0bLIO Obl CKYUYHBIM). JTa IJIaBa Ipeaja-
raeT IIPorpaMMUCTy 0030pHYI0 sKcKypcuio 1mo cucreme UNIX. MuI gaguM KpaTKie
OIIMCAHUA U IPUMepPhl HEKOTOPBIX TEPMUHOB U MOHATHUH, KOTOPBIe OYAYT BCTpe-
JaThcA Ha MPOTAKEHNH Beell KHUTU. B mociie1yIomux riaasax Mbl pAaCCMOTPUM X
OoJiee moxpoGHO. JTa TyIaBa TaKiKe CONEPIKUT 00630p CIY:KO, IPeLOCTABIAEMBIX
cuctemoit UNIX, nyia Tex mporpaMMHUCTOB, KTO MaJOo 3HAKOM C Hell.

1.2. Apxutektypa UNIX

Crporo roBops, onepanuoHHaA CUCTEMA OIIPeiesIsIeTCA KaK IporpaMMHOe obectie-
UeHue, YIPABJAIOIIEe allllapaTHbIMU PeCcypcaMy KOMIIBIOTEPA U IIPEIOCTABJISIO-
miee cpeay BHIIOJHEHUS IPUKJIATHBIX MporpamMm. OOBIYHO 9TO IIpOorpaMMHOe obec-
meyeHmne Ha3bIBAIOT L0poMm (kernel), TaKk KaK OHO MMEET OTHOCUTEIHLHO HeOOJIbIIIOH
00'be€M U COCTaBJIsIET OCHOBY cucTeMbl. Ha puc. 1.1 n3obparkeHa cxema, OTpakaro-
miasd apxuTeKTypy cucremMbl UNIX.

WHuTepdeiic agpa — 5TO €JI0¥ IPOrpaMMHOTO O0ecIieueHn A, Ha3bIBAEMBINA CUCTeM-
HblMU 8bl308aMu (3AIITPUXOBaHHAA oOsacTs Ha puc. 1.1). Bubmmoreku GyHKIMI
001II1ero IMOJIB30BAHMA CTPOATCSA Ha OCHOBe MHTepdelica CUCTEMHBIX BBI3OBOB, HO
MPUKJIaAHAA IPOrpaMMa MOKET CBOOOHO OJIH30BATHCA KAaK TEMU, TaK U APYTUMU
(6ostee moxpPo6HO 0 OMOIMOTEUHBIX (MYHKIIUAX M CUCTEMHBIX BHI30BAX MBI IIOTOBO-
pum B pasgesie 1.11). Komauguas o6osouka (shell) — aTo oco6oe mpuio:kenue, KOTO-
poe mIpenocTaBseT HHTeP(ENc AJId 3anycKa IPYTUX IPUIOKEHUHA.
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MpuKnagHble Nporpammbl

CnctemHble
BbI30BbI

Puc. 1.1. Apxumexmypa cucmemvt UNIX

B Gosiee MIMPOKOM CMBICJIE ONEPAI[MOHHASA CHCTEMA — 9TO AAPO W BCE OCTAJIBLHOE
IIporpaMMHOe o0ecIieueHre, KOTOPOe JejiaeT KOMIILIOTED IIPUTOAHBIM K HCIIOJIb30-
BAHUIO U 00eCIleunBAET €ro MHAWBUAYAJIbHOCTb. B COCTAaB 9TOr0 MporpaMMHOIO
obecIieueHn I BXOAAT CUCTEMHbBIE YTUJIUTHI, IPUKJIaHbIe IPOrPaMMbl, KOMAaHIHbIE
000JI0YKHY, OMOIMOTeKN (PYHKITUI OOIIero moJIb30BaHUA U TOMY II000HOe.

Hampuwmep, Linux — aTo sapo onepanmonHoi cuctembl GNU. HekoTopsie Tak u Ha-
3BIBAIOT ATy onepanuonuyio cucreMy — GNU/Linux, HO yaire Bcero ee MMeHYIOT
npocto Linux. XoTd, CTpOro roBops, Takoe HauMeHOBaH1e He ABJISEeTCA TPaBUIb-
HBIM, HO OHO BIIOJIHE IIOHATHO, €CJIX YUYEeCThb ,I_IBOHKI/II';I CMBICJI BEIDAMKEHUA onepavu-
oHHas cucmema. (VI kpome TOro, oHO 00JIa/Tae€T TAKMUM IIPEUMYIIIeCTBOM, KaK KpaT-
KOCTb.)

1.3. Bxoa B cuctemy

Nmsa nonb3oBaTtensa

IIpu Bxoze B cuctremy UNIX MbI BBOAZUM MM IIOJIb30BaTeJIA U ITapojb. Ilocye aTo-
ro crcTeMa OThICKMBAET BBeJleHHOe UM B (haiije mapoJieit; 00bIuHO 9T0 (aiia /etc/
passwd. @aii maposeil COmep:KUT 3alUCH, KaKIasd 13 KOTOPBIX COCTOUT U3 CEMU
moJieif, pas3fesieHHBIX IBOETOUUAMU: MM IIOJIb30BaTeNsd, 3alIn(GPOBAHHBIN IIa-
POJIb, YUCJIOBOI MAeHTU(GUKATOP moJb3oBaresd (205), uncaoBoi uaeHTUPUKATOD
rpynnsl (105), mosie KOMMeHTapusA, JOMAIITHUHE KaTaJor (/home/sar) 1 KOMaHIHBIA
unTepuperarop (/bin/ksh).

sar:x:205:105:Stephen Rago:/home/sar:/bin/ksh

Bce coBpemennble cuCTeMbI XpPaHAT IapoJu B oTaeabHOM (aiise. B rimaBe 6 Mbl
paccMoTpuM 3T (haiiabl U HEKOTOPbIe GYHKIINY AOCTYIIA K HUM.
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KomaHaHble 060104KHN

OOBIYHO TTOCJIe BXOZla B CHCTEMY HA 9KPaH BLIBOAUTCS HEKOTOpAs CHUCTEMHAs MH-
dopmariusa, mocie Yero Mbl MOKEM BBOIUTH KOMAaH/IbI, IPeJHAa3HAUYeHHbIE JJIA KO-
MaHIHOU 000/i0uKU. (B HEKOTOPBHIX cucTeMax MOCJie BBOAA MMEHU IOJbh30BaTeJIs
¥ [IApOJIA 3aIllyCKaeTcsa rpapuyecKuii mHTep@deiic, HO U B 3TOM ClIydyae, KaK IIPaBu-
JI0, MOXKHO IIOJIYUUTH JOCTYI K KOMaHIHONM 000JIOUKE, 3aIlyCTUB KOMAHIHBINA MH-
TepIIPeTaTop B OZHOM WH3 OKOH.) KomandHas o0004uka — 5TO MHTEPIPETATOP KO-
MAaHIHOM CTPOKU, KOTOPBIHA CYUNTHIBAET BBOJ II0JI30BATEJISA 1 BHITIOJIHAET KOMAHIBI.
BBoj m101b30BaTe A OOBLIUHO OCYIIIECTBJIAETCS IMOCPENCTBOM TepMUHaJIa (MHTepaK-
TUBHASI KOMaHIHAA 000JI0UYKA) UJIN CUUThIBaeTCA 13 (paiiyia (KOTOPhIH Ha3bIBAETCA
cuenapuem KomaHOHOU obonouku). IlepeueHb HamboJiee PACIPOCTPAHEHHBIX KO-
MaHIHBIX 000JI0UeK IpuBemeH B Tabu. 1.1.

Tabauya 1.1. Haubosee pacnpocmparenHble KOMAHOHbLE 000J04KU, UCNLOJb3YeMble
6 UNIX

HazBanue IIyTs FreeBSD 8.0 | Linux3.2.0 Mac OS X 10.6.8| Solaris 10

Bourne shell | /bin/sh . . Komus bash .
Bourne-again | /bin/bash| HeobGs3aTeIbHO . . .
shell

C shell /bin/csh | ceplaKka Ha tcsh | He06sI3aTeJbHO | CChIIKA Ha tTesh .
Korn shell /bin/ksh | HeobGs3aTeIBHO | HEO0SI3aTEIHHO .
TENEX Cshell | /bin/tcsh . Heo0sI3aTeJIbHO . .

HMudopmaIiuio o ToM, KaKoil KOMaHIHBIM HHTEPIIPETATOP CJAeAyeT 3alyCTUTD, CHUC-
TeMa M3BJIeKaeT U3 3alucy B (aiie mapoJsei.

Komaupuasiii narepaperarop Bourne shell 6s11 paspaboran B Bell Labs Ctusom
BopaowMm (Steve Bourne). O BXOAUT B COCTAB IPAKTUUYECKU BCEX CYITECTBYIOITUX
Bepcuit UNIX, maunnas ¢ Version 7. Yupasismomiue KoHCTPyKItuu B Bourne shell
YyeM-TO HAIIOMMHAIOT SI3LIK IIporpaMmMuposanusa Algol 68.

Komaugubiit natepnperaTop C shell 6611 paspaboran B Beprau Busnom :xoem
(Bill Joy) u BxoguT B coctaB Bcex Bepcuii BSD. Kpome Toro, C shell BkitoueH B co-
craB System V/386 Release 3.2 ot AT&T, a Tak:ke B System V Release 4 (SVR4).
(B crepmytortieii rimaBe MBI pacckaskeM 00 9Tux Bepcuax UNIX moapobuee.) Komana-
Has obosiouka C shell paspaborana Ha ocHoBe 060m0uku 6-it Peraknuum UNIX, a e
Bourne shell. Yupasasmomniue KOHCTPYKIIUNA 3TOI'0 UHTEPIIPETATOPA HAIIOMUHAIOT
SA3BIK mporpaMmmupoBanus C, 1 KpomMe TOro, OH IOAAEPKUBAET JOMOJHUTEIbHBIE
0COO0EHHOCTH, KOTOPBIE OTCYTCTBYIOT B Bourne shell: ynpasienue 3agauusamu, 1uc-
TOPUIO KOMAHJ M BOSMOYKHOCTD PeIaKTUPOBAHUA KOMAHIHON CTPOKH.

Komangubrit uatepuperaTop Korn shell moskHO cuntars HacaegaukoMm Bourne shell.
Omn BriepBhIe osgsBUIICA B cocTaBe SVR4. Paspaboraunubiii B Bell Labs Tasugom Kop-
HoM (David Korn), o Mo)keT paboTaTh Ha 6osbinHCcTBe Bepcuiit UNIX, HO 10 BBIXO-
na SVR4 o0b1uHO pacipocTpaHsaIcsad Kak JOTOJTHEeHYe 3a OTAeIbHYIO IIJIaTy U T09TO-
MYy He HOJIYYUJ TAKOT'O IIITPOKOr'0 PACIPOCTPAHEHNA, KaK IPEeAbIAYIIE JBa MHTEP-
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nperaTopa. OH coxpaHsAeT 00paTHYI0 coBMeCTUMOCTE ¢ Bourne shell u mpegocrasis-
eT Te JKe BO3MOKHOCTH, OGisaromapsa KoTtopbIM C shell cran TakuMm mOMyIApHBIM:
yIpaBJjeHue 3aJaHUSIMU, BOSMOKHOCTD PeJaKTUPOBAHUSA KOMaH/IHON CTPOKY U TIP.

Bourne-again shell — sro Komangueiii uaTepuperarop GNU, KOTOpPBIA BXOAUT
B cocTaB Bcex Bepcuii OC Linux. Ou 6611 pa3paboTaH B COOTBETCTBUH CO CTaHAAP-
Tom POSIX u B TO Ke BpeMsl COXpaHseT cCOBMeCcTUMOCTh ¢ Bourne shell, a Taxixe
noagepsKkuBaeT ocobenunoctu, npucyirue C shell u Korn shell.

Komauguasrit natepuperarop TENEX C shell mpeacraBaser coboit pacinpeHHY0
Bepcuio C shell. On 3anMcTBOBaJ HEKOTOPBIE OCOOEHHOCTH, TAKKE KAaK aBTOMOIIOJI-
wenne komauza, us OC TENEX, paspaboranuoii 8 1972 rogy B Komnauuu Bolt
Beranek and Newman. TENEX C shell pacimupsier BosmosxaocTu C shell u wacto
HCITOJIB3YETCSI B KAUECTBE €ro 3aMEHBI.

Crangaprom POSIX 1003.2 ompenenseTcs cTaHAAPTHBIA HAG0P BO3MOXKHOCTEH,
KOTOPBIMHU [OJIMKEH 00JIafaTh KOMAHIHBIN MHTEPIpPeTaTop. OTa CHemupuKaIlnsa
OobL1a ocHoBaHa Ha ocobernnocTax Korn shell u Bourne shell.

B pa3sHbix aucTpubyTnBax Linux no ymonyaHMio UCNOb3YIOTCSA pasHble KOMaHLHble MHTep-
npeTaTopbl. B 0fHUX KOMAHAHbIM UHTEPNPETATOPOM MO YMOJYaHUIO fBAseTCs Bourne-again.
B apyrux B 3ToM KayecTBe ucnonb3yetcs BSD-sepcus Bourne shell - dash (Debian Almquist
shell, nepeoHayanbHo 6610 HanucaH Kennetom Anbmkuctom (Kenneth Almquist) u 3atem ne-
peHeceH B Linux). B cuctemax FreeBSD KomMaHAHbBIM MHTEPNPETaTOPOM MO YMONYAHUIO ABNSA-
eTcs npoussofHas ot Almquist shell. B Mac 0S X komaHaHO 060104KO# MO yMONYAHUIO SIB-
nsetcsa Bourne-again shell. OnepaunonHas cuctema Solaris yHacneposana ot BSD u System V
BCe KOMaH[Hble MHTepNpeTaTopbl, NnepeyncierHsle B Tabn. 1.1. CBo6OAHO pacnpocTpaHse-
Mble BEpCUM OONbLWNHCTBA KOMAHAHbIX UHTEPNPETATOPOB MOXKHO HailTh B HTepHeTe.

Ha npoTsixeHun Bceil KHUTM B MOAOOHbLIX NpUMEYaHUAX Mbl OyaeM NpUBOAUTL UCTOpUYE-
CKWe 3aMeTKM U CpaBHeHUs pa3nuuHbix peanusaumit UNIX. 3ayacTyio 060cHOBaHUSA OT-
LeNbHbIX METOJ0B peanun3aLmnm CTaHOBATCA ropa3fo NOHATHEE B UCTOPUYECKOM KOHTEKCTE.

B TexcTe KHUTM MPUBOJATCS MHOTOUUCJIEHHBIE IPUMEPhI B3aUMOJEHCTBUS C KO-
MaHIHBIM MHTEPIPETATOPOM, AEMOHCTPUPYIOI[HE 3allyCK pasdpabaTbiBaeMbIX Ha-
Mu nporpaMM. B aTux mpuMepax MCIOJIL3YIOTCA BO3MOYKHOCTH, 001ue a1 Bour-
ne shell, Korn shell u Bourne-again shell.

1.4. ®annbl u KaTanoru

dannosag cuctema

daitnoas cucrema UNIX mpexacraBiiseT co00ii MepapXxuYecKyio IPEeBOBUIHYIO
CTPYKTYPY, COCTOSAIIYIO U3 KaTaoros u (aitios. HaunHnaercs: oua ¢ KaraJora, Ko-
TOPBIN Has3bIBaeTCA KOpHeMm (root), a UMA dTOTO KaTaJjora IIpeACTaBJIEHO €IUHCT-
BEHHBIM CIMBOJIOM — /.

Kamaanoz — aTo daiia, comeps;raminii KaTaJoKHbIe 3anucu. JIormuecKy KasKayIo Ta-
KYIO 3allCh MOYKHO IIPEICTaBUTH B BUJle CTPYKTYPHI, COCTOALIel 13 nMeHU (aiina
¥ JOTIOJTHUTEIbHON MH(MOPMAIINU, OITUCHIBAIOIIEH aTpruOy ThI (paiiia. ATpuOyThI daii-
Jia — 3TO TaKMe XapaKTepUCTUKMU, KaK TUII (haiiia (0OBIYHBIN (Daiia Mau KaTaJjor),
pasmep (daiina, Biaamgeser gaiia, IpaBa JocTyna K Gaiay (ecTb iU Y IPYTUX IIOJb-
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30BaTesIel MOCTyI K (haiiiy), BpeMs mocjenHeidl momudpukranum paiiaa. PyHKITUN
stat u fstat Bo3BpaIIaOT CTPYKTYPY, B KOTOPOH COMEP:KUTCA UH(POPMAIIUI O BCEX
aTpubyTrax (aiina. B rmase 4 MbI nccyienyem atpubyThI haiiaa 60Jee eTaabHO.

Mbl pasnuyaem noruyeckoe NpefcTaBieHUe KaTaNoXHON 3anuMcu U cnocob, KOTopbIM 3Ta
nHbopmaumna hakTMYeCcKu XpaHUTCA Ha fucKe. BonbWKUHCTBO peann3aumnin hannoBbIx cUC-
Tem UNIX He XxpaHAT aTpubyThl B KAaTaNOXHbIX 3aMUCAX U3-3a CNIOKHOCTEN, CBA3AHHbIX C UX
CUHXPOHM3aLMEN NPU HAIMYUU HECKOJIBKUX XKECTKUX CCbINOK Ha (ain. ITO CTaHET NOHAT-
HbIM, KOTla Mbl GyieM 06CYKAaTh KECTKUE CCbINKU B TNaBE 4.

Nmsa panna

HNmeHa s1eMeHTOB KaTaJiora HaskIBAIOTCA umeHamu (aitnos (filenames). Torbko
JIBa CMBOJIa He MOT'yT BCTPEUAThCA B UMeHaX (haiijIoB — 3TO IPAMOUI ¢JIatl (/) u Hy-
saeBoit cuMBoJ (\0). CuMBoOJI cjallia pasmessieT KOMIIOHEHTHI, 00pa3yIoIliiie CTPOKY
oyt K (aiiny (omuchIBaeTcs HUMKE), a HYJeBOM CHMBOJ 0003HAUYAET KOHEIl 9TOM
crpoxku. Ha mpakTuKe B CTpOKe mMeHH (haiijia Jydlie orpaHuuYUThCS TOJMHOKECT-
BOM OOBIUHBIX IT€UATHBIX CUMBOJIOB. (MBI orpanmumnBaeM Ha0OP AOIMYCTUMBIX CHUM-
BOJIOB, IIOTOMY YTO HEKOTOPBIE CIIeIIaIbHbIE CHMBOJIBI IMEIOT 0c000€e 3HaUeHe I
KOMAaHIHOTO MHTEPIIPeTaTopa, U MPU UX UCIIOJIH30BaHUU B MMeHax (haiijioB HAM
MPUIILIOCH ObI IPUMEHATH 9KPaHUPOBAHUE, a STO MOYKET IIPUBECTH K OIpeleJieH-
HBIM CJIO}KHOCTSM.) B meficTBuUTEILHOCTH, AJIA coBMecTuMocTH ctauaapT POSIX.1
PeKOMeHyeT UCII0IL30BAaTh B UMeHaX (paiioB TOIBKO CJIeYIOI[e CUMBOJIBI: OV K-
BHI (2-7, A-Z), tudpst (0-9), Touky (.), seduc (-) u moguepruBanme (_).

Beakuii pas, Korma cosmaeTcs HOBBIM KaTaJor, aBTOMAaTUUYECKH CO3AI0TCA IBa
daiiia: . (HaspIBaeTCsa mouka) v .. (HasbIBaeTcsa mouka-mouka). Ilog umeHem «Toy-
Ka» IIoJpas3yMeBaeTcsA TEeKYIIUI KaTajor, a II0J NMEeHEM <«TOUYKa-TOUKa» — POJIU-
TeJbCKUI. B KOPHEBOM KaTaJjiore «TOUKAa-TOUKAa» IPeNCTaBJsIeT TOT JKe KaTaJor,
YTO U «TOUKA».

B Research UNIX System u HekoTopbix ycTapeswux sepcusx UNIX System V gavHa umenu
(aiina orpaHunyeHa 14 cumponamu. B sepcusx BSD aToT npefen 6bin yennyeH go 255 cum-
BosioB. CerofHs npakTMyeckn Bo Bcex haiiNoBbix cucteMax kommepyeckux sepcuii UNIX
OJIMHA MMeHU daiina orpaHnyeHa He MeHee Yem 255 cumBoaMu.

MNyTb K panny

TlociepoBaTe ILHOCTD U3 OLHOTO MK 6osiee nMeH GaiioB, pasfesIeHHbIX CIIIIaMY,
obpasyeTr cmpoky nymu k ¢aiiny. dTa CTPOKa MOMKET TaKiKe HAUMHATHCSA C CUMBO-
Jla cJIdIia, ¥ TOTAA OHA HA3BIBAETCS CMPOKOL a0CONIOMHO20 NYMU, B IPOTUBHOM
ciydae — cmpokoil omuocumenvhozo nymu. OTHOCUTENbHbBIE Iy TU HAUNHAIOTCS OT
TeKyIero Karajora. O6o3HaueHre KOpHA (haiiIoBoi cUCTEMBI (/) — 0COOBIH coryuait
CTPOKY abCOIIOTHOT'O IIYTH, KOTOPasA He COAEPIKUT HU OLHOT0 MMeHU daiia.

Mpumep

BriBecTu cincok Beex GaiiyoB B KaTajore JocTaTouHo npocro. Huke npuBoguTca
IpUMep YIPOIIeHHON peanm3anuy KoMauas! 1s(1).
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Jlucmune 1.1. Buteod cnucka écex ¢aiinog 6 kamaJioze

#include "apue.h”
#include <dirent.h>
int
main(int argc, char =argv[])
{
DIR =dp
struct dirent  =dirp

if (argc != 2)
err_quit(“WcnonbaoBaHue: 1s uma_kaTtanora’);

if ((dp = opendir(argv[1])) == NULL)
err_sys("HeBO3MOXHO OTKpbTb %s™, argv[1]);

while ((dirp = readdir(dp)) != NULL)
printf("%s\n", dirp->d_name);

closedir(dp);
exit(0);
}

Horarusa 1s(1) — aT0 06BIUHBIH cITOCO0 YKa3aHUA ONIPeieIeHHO CTPAHUIIBI CIIPaBOY-
HOTO pyKoBoAcTBa UNIX. B manHOM cirydae rOBOPUTCA, UTO CTPAHUILA C OITUCAHUEM
KOMaHJIbI 1S HAXOOWUTCS B IIEPBOM pasjeiie. Pasmesbl CipaBOYHOIO PYKOBOACTBA
00BIYHO HyMepyioTcda rmudpamu oT 1 10 8, a cTpaHUIIBL B KAKIOM paszesie OTCOPTH-
pOBaHEI 110 asihaBuUTy. 34eCh U Jajiee Mbl OyZIeM UCXOIUTH U3 MPEIOJI0KEHNs, UTO
Y Bac IO/l PyKOI nMeeTCs KOS CIIPABOYHOI'0 PYKOBOACTBA 110 Batiei Bepcuu UNIX.

NcTopuyecku cnoXunocs Tak, 4To BCe BOCEMb Pa3fesioB Obin 00beJMHEHb B LJOKYMEHT,
KoTopblit HasbiBaeTcs «UNIX Programmer’s Manual» (PykoBopcTBo nporpammucta UNIX).
Ho nockonbKy KonM4ecTBO CTPaHUL, B PYKOBOACTBE NOCTOSHHO pacTeT, NOABUAACh TEHAEH-
LM K pacnpefeneHunio pa3fenos no oTaeNbHbIM PYKOBOLCTBAM: HANPUMEp, OAHO ANS NOJb-
30BaTesieil, OAHO A5 NPOrPaMMUCTOB M OLLHO A1l CUCTEMHbIX aMUHUCTPATOPOB.

B HekoTopbix Bepcuax UNIX pa3penbl cnpaBoYHOro pyKoBOACTBA LeNATCA HA NOAPa3Aensl,
0603HayeHHble 3arnaBHbIMKU GyKBaMu. Tak, ONUCAHWUA BCEX CTAHAAPTHbIX GYHKLKI BBO#A/
BbiBoAa B AT&T [1990e] HaxopATca B pa3gene 3S, Hanpumep fopen(3S). B HekoTopbIx cuc-
Temax B 00603HaueHUsAX pa3fesoB Lubpbl 3aMeHeHbl andaBUTHBIMU CUMBONAMU, HANPUMeEp
«C» — ns pasfena c onucaHMsAMM KOMaHa,.

B mamm qHM GOJIBIIMHCTBO PYKOBOJCTB PACIPOCTPAHSAETCA B 9JIEKTPOHHOM BHJIE.
Ecnu BBI pacmosiaraere Takoi Bepcueil CIpaBOYHOI'O PYKOBOACTBA, IIPOCMOTPETH
CIIPaBKY IT0 KOMaH/e 1S MOKHO CJIeYIOINM 00pa3om:

man 1 1s
UJin
man -sl 1s

B nucrunre 1.1 mpeacraBiieHa mporpaMMa, KOTopas IIPOCTO BEIBOAUT CITMCOK (haii-
JIOB B YKa3aHHOM KaTaJiore u Huuero 0osbiire. HazoBem (paii ¢ ICXOLHBIM TEKCTOM
myls.C ¥ CKOMIIMJIMPYEM ero B UCIIOJIHAEeMBbIH (hail ¢ MMeHeM 10 YMOJIYAHMIO0 a.0ut:

cc myls.c
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WcTopuyeckn komanpa cc(1) 3anyckaet komnunaTop a3bika C. B cuctemax, rge ucnonb3y-
etcs komnunatop GNU C, BeinonHaemblit haitn komnunstopa HocuT ums gec(1). B atux cuc-
TeMax CC 4acTo ABNAETCA CCbIKOI Ha gcc.

IIpumepHBIi pe3yabTaT paboThI HAIllell IPOrpaMMbI:

$ ./a.out /dev

cdrom

stderr

stdout

stdin

fd

sdad

sdal

sda?

sdai

sda

tty2

tty1l

console

tty

zero

null

U euje MH020 CMPOK, KOMOopbvLe Mbl ONYCMuiU
mem

$ ./a.out /etc/ssl/private

HEeBO3MOXHO OTKPHTbL /etc/ssl/private: Permission denied
$ ./a.out /dev/tty

HEBO3MOXHO OTKpHTbL /dev/tty: Not a directory

Iasee B KHUTe MbI OyZeM JeMOHCTPUPOBATDH 3aIIyCK IPOTPaMM U Pe3yJIbTAThl UX
paboThl UMEHHO TAKMM 00pasoM: CUMBOJIBI, BBOJMMbIE C KJIaBUATYPHI, HamevaTa-
HBI XUPHbLIM MOHOWWPUHHLIM WPUGTOM, 8 PE3YJILTAT BBHITIOTHEHUS KOMAHIBI — 00blYHbIM MO-
HOWWPUHHBIM wpndToM. Eciu Ham Heob6xogumMo 106aBUTH KOMMEHTAPUI CPelU CTPOK,
BBIBOJMBIX B TEDMUHAJ, MBI OyZeM IeYaTaTh ero Kypcuom. BBOAUMBIM ¢ KJia-
BHATYPBI CHUMBOJIAM IIPEIIIECTBYeT CUMBOJI J0JIapa; 9TO IIPUTJIAIIIeHe KOMaHI-
HOT'0 MHTepIperaTopa. MbI Bcerga OyaeM oToOpaskaTh IPUTJIAIIIEeHEe B BUJE CUM-
BOJIA JoJLJIapa.

OOpaTuTe BHUMAaHUE, UTO IIOJYUYEHHBIA HAMU CIUCOK (haiiJIOB He OTCOPTUPOBAH II0
andasuty. Komanga 1s copTupyeT nuMeHa (aiijioB mepes BbIBOIOM.

Paccmorpum sty nporpammy u3 20 CTPOK IOOIMIKE.

¢ B 1epBoii CTPOKE MOAKIIOUAETCS HAIII COOCTBEHHBIIN 3aT0JIOBOYHBIH (haiii apue. h.
Mpger 6yzem mcHIoJIb30BaTh €r0 MOYTH BO BCEX IIPOTPaMMaX B BTOH KHUTE. JTOT
3aT0JIOBOYHBIHN (haiiyl B CBOIO oUepeahb IOAKJII0UaeT HEKOTOPhIE CTAHAAPTHBIE 3a-
roJIOBOUYHBIE (haMJIbl U OIIPEIe/IAeT MHOKECTBO KOHCTAHT U ITPOTOTUIIOB (DYHK-
nuii, KOTOpbIe OyAyT BCTPEUAThCA B HAIIIKUX IIpHUMepax. JIUCTUHT 5TOro daiiia
BbI HalijleTe B IPUJOKeHuu B.
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e Jlasee MBI MOJKJIIOUMJIN CUCTEMHBIN 3aT0JOBOUHBIN (aiia dirent.h, YTOOBI 10~
6aBUTh 00BABJIEHUS IIPOTOTUIIOB PYHKITKI opendir u readdir, a TaKsKe ompeme-
JIeHUe CTPYKTYPHI dirent. B HEKOTOPBIX CHCTeMaX OIIpeesIeHus PasOouThl Ha
HECKOJILKO 3aT'0JIOBOUHBIX (haitysioB. Hampuwmep, B ructpubytuBe Linux Ubun-
tu 12.04 daiin /usr/include/dirent.n 0O'BABISIET TPOTOTUIIBI PYHKIIUHN W TIOM-
KJouaeT paia bits/dirent.h, B KOTOpoM HaXOAWTCA ONpPEAEIEHNE CTPYKTYPHI
dirent (z paKkTHUUECKU XpaHUTCA B Karajore /usr/include/x86_64-1inux-gnu/bits).

e @yHKIUI Nain o0baBaeHa B coorBercTBuu co crangapTom ISO C. (Bosee moa-
po6HO 00 3TOM CTaHAApPTe PACCKA3bIBaeTCA B CJIEAYIOIIe TiiaBse.)

e I3 KOMaHIHOU CTPOKU MbI HPUHUMAEM apryMeHT, argv[ 1], KOTOPBIA TPaKTyeTcsS
KaK MMs KaraJora, JJi KOTOPOro TpedyeTcs MOJy4YUTh CIUCOK (aiiioB. B ria-
Be 7 MBI YBUIUM, KaK BBISbIBAaeTCAI (PYHKIIMA NMain 1 KaKUM 00pa3oM IIporpaMmma
TOJIyYaeT JOCTYI K apryMeHTaM KOMaHIHOI CTPOKH U ITI€PEMEHHBIM OKPY KeHUA.

¢ TlockoabKy Ha MpaKTHKe (hopMar 3anuceil B KaTajiore pasjnuueH B Pa3HBIX CHUC-
TeMax, IJA MOJyUYeHUA HeoOXoamMou MH(MOPMAIIUU Mbl UCIIOJb30BAJIU CTAH-
mapTHbIe (pyHKIUU opendir, readdir u closedir.

e @yHKIMA opendir Bo3BpallaeT yKasaTeJib Ha CTPYKTYPY DIR, KOTOPBIN 3aTeM
nepenaercsa pyukinuu readdir. (Hac moka He mHTepecyeT CoIepKUMoe CTPYKTY-
peI DIR.) 3aTeM B IMUKJIe BhI3bIBaeTCsa (GPYHKIUA readdir, KoTopas yuTaeT oue-
PemHYIO 3aIllCh W BO3BpAaIllaeT yKasaTeJdb Ha CTPYKTYpy dirent mam mycToit
yKasaTeJIb, eCJIU Bce 3allncHy ObLIN IIPOUYNTaHBI. Bece, UTO HaM ceiiuac HYKHO
B CTPYKType dirent, — aTo umsa daiiaa (d_name). ITo UMA MOXKHO IepesaTb QyHK-
muu stat (paszgen 4.2), YToOBI OIIPeAEJINTh aTPUOYTHI (paiiia.

e s 06paboTKY OIIMOOYHBIX CUTYAIINIT BHISLIBAIOTCS HAIITY COOCTBEHHBIE (DY HK-
muu: err_sys u err_quit. B mpeawigyIiiiem mpuMepe MbI BUAENHU, UTO QYHKITUA
err_sys BEIBOIUT COOOINEHEe, OITMChIBAIOIee BOSHUKIITYIO OIMuOKyY («Permission
denied» ([HocTyu samperrien) uiau «Not a directory» (He aBisiercsa Karajgorom)).
Hcxomublii Kom 9TUX (DYHKIIUHA W UX OMMCAHNE IIPUBOAATCS B MIPUJIOKeHUU B.
Kpowme Toro, msI eire 6ymem ropopuTh 06 00paboTKe oIrnboK B pasgese 1.7.

e Tlo saBepIiieHMU MIPOrpaMMbI BbI3bIBaeTcAa (PYHKIIUA exit ¢ aprymentom 0.
DyHKIUA exit 3aBepIaeT BITIOJHEHNE ITPOrpaMMbl. B COOTBETCTBUY C TPUHS-
TBIMHK corjialneHusaMu 3HaueHne 0 osHauaeT HOpMAaJbHOE 3aBepIIleHHE IIPO-
rpaMMBbI, a 3HAUeHUA B AuanasoHe oT 1 mo 255 cBUAETEIBCTBYIOT O HAJIUUUU
omubku. B pasgene 8.5 MBI moOKakeM, Kak Jiro0as IIporpaMMa, B TOM UHCJIE
¥ HAIlla, MOYKET IIOJYUYUTDH KOJ 3aBepIleHns JPYToil IIPOrpaMMBbI.

PabGouun kaTtanor

¥ KasKk0ro mpoiiecca nMeeTcsa CBOU pabdouuil kamaJaioz, KOTOPLIN MHOTIa HAa3bIBa-
0T MeKywum paboyum KamaJiozom. ITO KaTajor, OT KOTOPOT'O OTKJIAABIBAIOTCSA
BCe OTHOCUTEeJIbHBIE ITyTH, MCIIOJIb3yeMble B mporpamme. IIporecc moskeT mame-
HUTH CBOI pabouuii KaTaJjor ¢ IIOMOIIbIo (PyHKITMM chdir.

Hanpuwmep, oTHOCUTEIBHBIN TYTh K (aitay doc/memo/joe o3HaUaeT, 4To (haiia mian
KaTaJIor joe HaXOAUTCA B KaTaJjiore memo, KOTOPBIN HaXOAUTCS B KaTaJiore doc, KOTO-
PBIiT B CBOIO OUepelb JOJIJKEH pasMellaThbca B paboueM KaTtaJore. BcTpeTus Takoit
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nyTh, MBI 3HAe€M, 4TO dOC U MEMO — 3TO KaTaJoru, HO He MOKEM C YBEPEHHOCTBLIO
cKasaTh, ABJAETCA JIX joe KarayjoroM muau ke paitaom. ITyTe /usr/lib/lint — aTo
abCOMIOTHBIN IIyTh K (haiisy mau KaTaJjory lint B Karajore 1ib, pacmoiosKeHHOM
B KaTaJore uUsr, KOTOPHIXA B CBOIO OUepelh HAXOAUTCSA B KOPHEBOM KaTaJiore.

JlomMmaluHuM KaTanor

Korma monb3oBaTe b BXOAUT B CUCTEMY, PA0OUMM KaTaJIONOM CTAHOBUTCS €ro 00-
MauHuil kamaJsoz. JJoMaITHUHA KaTaJjor II0Jb30BaTe/IsI OIPeNeIsieTCsI B COOTBET-
CTBUU C 3aIIUCHIO B (paiise mapoeii (pasgen 1.3).

1.5. BBoa v BbiBOp,

Aeckpuntopbl pannos

HeckpunTops! GaiijaoB — 9TO0, KaK IIPABUJIO, HEOOJIbIIIE IeJble MOJIOKUTEeIbHBIe
Yurcsa, UCI0Ab3yeMble SIAPOM IJid uaeHTuduranuu (Gaijios, K KOTOPBIM o0paIa-
eTcs KOHKPEeTHBIN mpoliecc. BcaKuii pas, Korga IpoIiecc OTKPLIBAET CYIEeCTBYIO-
MU UKW CO3IaeT HOBBIN (paiij, AApo BO3BpAIlaeT ero JeCKPUIITOP, KOTOPHII 3a-
TeM UCIIOJIb3YeTCs IJIA BHIITOJIHEHU Hak (haiiaoM onepauii YTeHus UIu 3aIliCH.

CTaHpapTHbIN BBOA, CTaHOAPTHbIN BbIBOA,
CTaHAAPTHbIN BbIBOA, COO0OLLLEHUI 06 owMbKax

ITo IpUHATHIM COIJIANIIEHUAM BCe KOMAaHIHBbIe 000JOUKH IPHU 3ayCKe HOBOH IIPO-
rpaMMbl OTKPBIBAIOT IJIA Hee Tpu (hailIoBbIX AecKpumnropa: (aiija cTaHZapTHOrO
BBOZa, (haiis cTaHZAPTHOTO BBIBOJAA U (palij CTAHIAPTHOTO BLIBOJIA COOOITIEHU 00
omunbKax. 3a UCKJIIOUEHNEM OCOOBIX CJIydYaeB, BCE TPU AECKPHUIITOPA II0 yMOJIUa-
HUIO CBA3AHBI C TEPMUHAJIOM, KaK B IIPOCTOI KOMAaHIe

1s

BoabmInHECTBO KOMaHIHBIX 000I0UEK IIPEOCTABIAIT BOSMOKHOCTh IEpeHAIPaB-
JIEHU S JIF0O0T0 M3 3TUX TeCKPUIITOPOB B Jif000i1 (haiin. Hanpumep

ls > file.list
BBITIOJIHUT KOMAaHIYy 1S U IepeHaIllpaBUT CTAHAAPTHBIN BLIBOJ B (pailj ¢ MMeHeM
file.list.
HeGydepunsoBaHHbIV BBOA,/BbIBOJ,

HebydeprsoBaHHBIN BBOJ,/BBIBOJ OCYIIeCTBJAETCA GYHKIIUAME open, read, write,
1seek u close. Bee aTu pyHKIIIHT pabOTAIOT ¢ (PAHIOBLIMU JEeCKPUIITOPAMH.

Mpumep

B snuctunre 1.2 mpuBoguUTCA IPUMED IPOrPaMMbI, KOTOpPasd YUTAET AAHHLIE U3
CTaHIAPTHOTO BBOJIA ¥ KOTUPYET UX B CTAaHJAPTHHIH BEIBOA. C ee TOMOIIHI0 MOYKHO
BBITIOJTHATH KOIIMPOBAHME JIOOBIX OOBIYHBIX (DAiIOB.
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Jlucmune 1.2. Konuposarnue co cmandapmHozo 6600a Ha cmaH0apmHbuLil 661600
#include "apue.h”
#tdefine BUFFSIZE 4096
int
main(void)
{
int n;
char buf[BUFFSIZET;

while ((n = read(STDIN_FILENO, buf, BUFFSIZE)) > 0)
if (write(STDOUT_FILENO, buf, n) !=n)
err_sys("ownbka 3anncm’);

if (n < 0)
err_sys("ownbka 4TeHus");

exit(0);
}

3aroJIoBOUHBIN (haiia <unistd.h>, moarJaOUaeMblii (aijom apue.n, ¥ KOHCTAHTBI
STDIN_FILENO m STDOUT_FILENO aBmsAfoTcst uacThbio ctaHgapTa POSIX (0 KOTOpOM MBI
OyzeM MHOT'O TOBOPHUTH B CJIeAYIOIel raase). B aTom (aiise 06bABIEHBI TPOTOTH-
nbl QYHKIIUH IJId JOCTYIA K CJIy:K0aM, npegoctaBiasieMbiM cucteMmoir UNIX, B Tom
yucjae GyHKRIui read 1 write, UCIOJAb3yEeMbIX B 9TOM IIpHMepe.

KoncramTsr STDIN_FILENO 1 STDOUT_FILENO, o6bsIBI€HHBIE B (paiime <unistd.h>, coor-
BETCTBYIOT JeCKpuUITopaM (paiijoB CTaHIAPTHOTO BBOLA U CTAHAAPTHOT'O BBEIBOZA.
OOBbIUHBIE 3HAUEHUS STUX KOHCTAHT — cooTBeTcTBeHHO 0 m 1, KaK ompemeseHO
craggaprom POSIX.1, HO MBI OyeM MOJb30BAThCA UMEHOBAHHBIMU KOHCTAHTAMU
IJ1s 00JbIIeli yI000UnTaeMOCTH.

KoncrauTy BUFFSIZE GoJiee meTalbHO MBI MCCJeAyeM B pasmgerne 3.9, rae yYBUIUM,
KaK pasjinuyHble 3HAUEHUSA MOT'YT BJAUATH HA IPOU3BOAUTEIHLHOCTH IPOrpPaMMbI.
OpHako He3aBUCHMO OT 3HAUEHUA dTOI KOHCTAHTHI HaIlla IporpaMmMa O0yaeT B Co-
CTOAHUM BBHITIOJIHATH KOITPOBaHUe (haiia.

DdyuKIua read Bo3BpaIiaeT KOJMYECTBO MPOUYNTAHHBIX OANT. TO YUCJO 3aTeM IIe-
penmaercs GYHKIIMM Write ¢ IMeJbi0 yKasaTb, CKOJBKO 0aWT HYyKHO 3amucarb. 1o
IOCTH:KeHIU KoHIla (afiia QyHKIuA read BepHeT 3HaueHnue 0 u mporpamMmma 3aBep-
muTes. Eciu B mIporecce uTeHusA BOBHUKHET OIIMOKAa, read BepHeT 3HaueHue -1.
BoabIIUHCTBO cCUCTEMHBIX (DYHKIIUH B cJIydae OIIMOKY Bo3BpalramT 1.

Ecan CKOMIIMJIMPOBATH IIpOorpamMmy B BBITIOJTHAEMBII (I)aﬁJI C IMEHEM II0O yMoJIiua-
HUIO (2.0Ut) ¥ 3aIIyCTUTH €€ CJIEeLYIOMUM 00pa3oM:

./a.out > data

CTaHIAPTHBIN BLEIBOJ OyAeT mepeHamnpasJjieH B (aiia data, a cTaHZapTHBIM BBOJOM
¥ CTAHJaPTHBIM BBIBOJOM COOOIIeHnIT 00 oInoKax OyaeT TepMuHaj. Eciu BbIXOI-
HOM (haiiy He CYIIleCTBYeT, KOMaHAHAasa 000JI0YKa co3macT ero. Ilporpamma 6yaet
KOIIMPOBaTh CTPOKU, BBOAUMbBIE C KJIaBUATYPhI, B CTAHIAPTHBIN BBIBOJ IO TEX IIOD,
IIOKa MBI He BBEeJIeM CIMBOJI «KoHeIl-(aiiaa» (oosruuo Control-D).
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Ecsu 3anycTuTs mporpaMmy Tak:
./a.out < infile > outfile
daiin c umeneM infile OymeT ckonupoBaH B (haiia ¢ mumenem outfile.

Bosee moapobHo (pyHKIIMM HeOy(epr30BaHHOT'O BBOJA/BLIBOAA OYAYT OMHCAHBI
B rJIaBe 3.

CraHpapTHble PyHKLUM BBOAA/BbiBOAA

CrangapTHbIe (QPYHKIIUY BBOAA,/BBIBOJIA IPEIOCTABIAIOT Oy(heprn30BaHHBIN MHTEP-
(deiic K pyHKIIUAM HeOy(DEepPrn30BaHHOTO BBOA/BhIBOA. VCIIOIBL30BaHYE CTAHAADT-
HBIX (PYHKIIUH BBOJA,/BbIBOAA N30aBIAET OT HEOOXOAMMOCTHU 3aJyMBIBATHCSA O BBI-
0ope oNITUMAaJBLHOTO pasdMepa Oydepa, HampuMep O 3HaUeHUU KOHCTAaHTHI BUFFSIZE
B auctuure 1.2. J[pyroe mperuMyIIecTBO CTAHAAPTHBIX (ZYHKIIUN BBOAA/BHIBOIA
B TOM, UTO OHY 3HAUUTEJBHO YIIPOIIAI0T 00pabOTKY IIOJIh30BATEIbCKOr0 BBOAA (UTO
Ha KaXKJOM IIary BCcTpedaeTcs B mpuKJIagHbrx mporpammax UNIX). Hampuwmep,
dyurusa fgets unraer us ¢aiijia CTPOKY IeJINKOM, B TO BpeMsd KaK QPYHKIUA read
CUMTBIBAET YKa3aHHOE KoJimuecTBO 6ait. Kax Oyzmer mokasaHo B paszese 5.4, 6u0-
JINOTEKAa CTaHAAPTHOT'O BBOJIa/BhIBOAA IPEAOCTABIIAET (YHKIINU, C IIOMOIIHIO KO-
TOPBIX MOYKHO YIIPABJIATH TUIIOM Oy(hepr3aIinm.

Hawu6osee THTHYHBIM IIPUMEPOM CTaHIAPTHBIX (GYHKIIWI BBOAA,/BBHIBOJA SABJIAET-
ca (pyurnus printf. B mporpaMmax, o0palaloIuxcsa K 3TOH (PYHKIUMN, 00sa3a-
TEJIBHO IOJI2KeH ObITH ITOAKJIIOUEeH 3aTr0JIOBOYHBIN (haiii <stdio.h> (MbI Bcerga mesa-
eM 9TO0 uepes IOoAKJIIoUeHue (aiiaa apue.h), TaK KaK OH COIEPIKUT IPOTOTUIIBI BCEX
CTaHAAPTHBIX GYHKIIUN BBOAA,/BBIBOJIA.

Mpumep

IIporpamma, mpeacraBiaeHHas B quctuHre 1.3 (0ojee geTajabHO MCCIeAyeTCs B pas-
nese 5.8), mogo0HA IIporpaMMe 13 IPebIAYINero MIpruMepa, NCIOoJIb3yIoIiel (hyHK-
muu read u write. OHa TaK:Ke KOIUPYeT JaHHbIe, ITOJYUYeHHBIE CO CTAHAaPTHOTO BBO-
Ila, B CTAHAAPTHBINA BEIBOJ Y MOJKET BBITIOJHATL KOIHNPOBaHUE OOBIUYHBIX (paifioB.

Jlucmune 1.3. Konupoganue co cmandapmmnozo 6600a 6 cmar0apmHubLil 661600
€ UCNONb306AHUEN CMAHOAPMHBLLY PYHKUUIL 6600a/6b18000

#include "apue.h”

int
main(void)
{
int (oF
while ((c = getc(stdin)) != EOF)
if (putc(c, stdout) == EOF)

err_sys("ownbka BhBOAa");

if (ferror(stdin))
err_sys("ownbka BBOmA");

exit(0);
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DyHKIUA getc YnuTaeT OAUH CUMBOJI, KOTOPHIN 3aTeM 3aIMIHUCHIBAETCSA C ITIOMOIILIO
dyurmuu putc. IlpounTas mocaegHu 6aiiT, getc BepHeT IpU3HAK KOoHIlA (haiima —
3HaueHUe KOHCTaHTHI EOF (ompenenena B <stdio.h>). KoucrauTs! stdin u stdout Tak-
JKe oIrpe[esieHbl B (haiiie <stdio.h> u 0003HAUAIOT CTAHLAPTHBIN BBOJ U CTAHAAPT-
HBII BBEIBOJ.

1.6. NMporpammMbl 1 NpoLieccobl

Mporpamma

Ilpozpamma — 370 BHIIIONHAEMBIN (aiin, xpanamuiica Ha gucke. IIporpamma 3a-
TPy’KaeTcd B IAMATH U 3aTEM BBINIOJHAETCA ANPOM Uepe3 BBI3OB OLHOI U3 IITeCTU
dyHKIU cemeicTBa exec. MbI 6yzeM paccMaTpuBaTh 9TU QyHKIMY B paszaeste 8.10.

Mpoueccbl U ngeHTUDMKaATOPbI NPOLLECCOB

IIporpamMmma, HaxXOOAIIASCS B IIPOIIECCE BBIMTOJHEHUS, HA3BLIBAETCS NPOUECCOM.
ATOT TepMUH OyAeT BCTPeUYaThCS IPAaKTUUYECK Ha KaKI0H CTPAHUIE STON KHUTH.
B HeKoTOpBIX OIlepalMOHHBIX CHCTEeMAaX IJd 0003HAUEHUS BBITIOJHAEMOM B JaH-
HBIII MOMEHT IIPOTrpaMMBbI UCIIOJIb3YETCA TEPMUH 3a0a4d.

UNIX npucBanBaeT KaKJOMYy IPOIlecCy YHUKAJIBHBIN UNCJI0BON UeHTU(MUKATOD,
KOTODBIN Ha3bIBaeTCsA udeHmuguramopom npovyecca (process ID, niu PID). nen-
Tu(UKaTOpP IpoIecca — BCera IieJJoe HeOTPUIlaTeIbHOE TUCJIIO.

Mpumep

B nuctumre 1.4 mpeacraBiieHa mporpaMMa, KOTopas BRIBOAUT COOCTBEHHBIN UIeH-
Tu(UKaTOp IpoIiecca.

Jlucmune 1.4. Bbt8od udenmuguxamopa npoyecca

#include "apue.h”

int

main(void)

{
printf("npuseT oT npouecca ¢ naeHTuduxkaTopom %d\n", (long)getpid());
exit(0);

}

Ecau ckoMnuanpoBaTh 3Ty IporpamMmy B (paiiy a.out u 3aIyCTUTD €€, MBI IOy YUM
IIPUMEPHO CJIeAyIoIee:

$ ./a.out
npvBET OT npouecca C naeHTupukaTopom 851
$ ./a.out
NpvBET OT npouecca ¢ uaeHTupukaTopom 854

ITocse samycka aTa mporpamMma BbI30BeT getpid, YTOOBI OJYUUTH UAEHTUDUKATOD
cBoero mporecca. Kak O6ymeT mokasaHo HUKe, getpid BosdBpalaeT 3HaUeHne TUIIA
pid_t. Ero pasmep HaM He U3BECTEH, 3aTO U3BECTHO, UTO B COOTBETCTBUY C TPebOBa-
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HUAMU CTAHJAPTOB OHO JOJIKHO yMeIlaThbCcAd B AJUHHOE Iesoe. IIOCKOJIBKY MBI
MOJIKHBI cOOOITUTh GYHKIMU printf pasmep KasKIOro BHIBOAMMOIO apryMeHTa,
MBI BBITIOJIHAEM IIPUBeAeHUe TUNa (GaKTUUECKOTO 3HAUEHUS K 0ojee IMIMPOKOMY
TUIy (B JAHHOM CJIy4ae K JJUHHOMY I1esioMy'). XOTs B GOJBIITMHCTBE CUCTEM 3HA-
ueHMe NAeHTU(GUKATOPA IPOIlecca YKJIAALIBAETCA B TUII 1nt, MCIIOJIb30BaHUE THUIIA
long obecrieunBaeT AOMOJHUTEIBHYIO IIEPEHOCUMOCTb.

YnpasneHue npoueccamu

3a ympaBJjieHue IPOIlecCaMy OTBEYAIOT TPU OCHOBHBIE DYHKITUU: Tork, exec mwaitpid.
(PyHKIIUA exec UMeeT IeCTh PA3HOBUIHOCTE!, HO MBI YacTO OyIeM CChLIaThCA Ha
HUX IIPOCTO KaK Ha (QYHKIIUIO €XEC.)

Mpumep

OcobGennoctu yupasiaeHus mporeccamu B UNIX memMoHCTpupyeT mpocTasi Ipo-
rpamMma (auctuHT 1.5), KOoTOpas UNTAeT KOMAHALI CO CTAHAAPTHOI'O BBOJA U BBI-
TMOJIHAET UX. ITO MOX0Ke Ha IPUMUTUBHYIO Pean3alnio KOMaHIHON 000JI0YKH.

Jlucmune 1.5. Ymenue komanod co cmaHdapmHozo 8600a U UX BblNOJHEHUEe

#finclude "apue.h”
#include <sys/wait.h>
int
main(void)
{
char buf[MAXLINE]; /= u3 apue.h =/

pid_t pid;
int status;
printf("%% "); /* BbiBECTW npurnauwenne (printf ucnonbayet =/

/* nocnenoBaTentHoCTb %%, 4ToOb BHBECTW cumBon %) */
while (fgets(buf, MAXLINE, stdin) != NULL) {
if (buf[strlen(buf) - 1] == "\n")
buf[strlen(buf) - 1] = 0; /* 3aMeHuTb CMMBO/N NepeBoja CTPOKW =/

if ((pid = fork()) < 0) {
err_sys("ownbka Bh3oBa fork");

} else if (pid == 0) { /* [04epHuil npouecc =/
execlp(buf, buf, (char =)0);
err_ret("HEeBO3MOXHO BbMOAHUTHL: %s”, buf)
ex1t(127);

}

/* POOMTENbCKWIA Npouecc */

if ((pid = waitpid(pid, &status, 0)) < 0)
err_sys(“ownbka Bh30Ba waitpid");

printf("%% ");

}
exit(0);

1 9ror tun Tpedyer crenudurarop popmara %d. — IIpum. nepes.



44 Mmasa 1. 0630p OC UNIX

B aroit 30'CTpO‘IHOﬁ IIporpaMMe eCTb HECKOJIBKO MOMEHTOB, Ha KOTOPLIE CJeayeT
O6paTI/ITI: BHUMAaHUeE.

e ]l YTEeHUs CTPOKHU CO CTAHIAPTHOI'O BBOZA HCHOIb3yerca pyHKius fgets. Ko-
rla IepBhIM B CTPOKE BBOAUTCS CUMBOJ KOHITa (aiina (o6srano Control-D), fgets
BO3BpAIIlaeT MyCTON yKasaTelb, IIUKJ IpepPhiBaeTCA U IPOIECC 3aBepIiIaeT pa-
6oTy. B ritaBe 18 MbI onuiieM Bce CUMBOJIBI, IMEIOIIIVe CelnaIbHOe Ha3Haue-
HUe — IpU3HAaK KoHIIa (aiina, 3a60ii, yJaieHre CTPOKU U TOMY IIofo0HOe, U TI0-
KajKeM, KaK MOYKHO UX U3MEHSTh.

e TlockoabKy KasKJas CTPOKa, Bo3BpallaeMasa (yHKImeir fgets, saBepliaeTcs
CHUMBOJIOM IIEPEBOJIa CTPOKHU, 38 KOTOPBIM caenyetr HysaeBoir cuMBOJI (\0), MBI Oy-
€M OIPeIeATh ee AJUHY C IIOMOIIBIO CTAaHJAPTHON QYHKIIUHU strlien u same-
HATH [IePEeBOJ] CTPOKY HYJIEBBIM CUMBOJIOM. ITO HEOOXOAMMO, IIOTOMY UTO CTPO-
Ka, IpuHUMaeMas QyHKIIUel execlp B KauecTBe apryMeHTa, JOJIKHA 3aKaHUIU-
BaTbhCs HYJIEBBIM CIMBOJIOM, a4 He CHMBOJIOM IIEPEBO/Ia CTPOKU.

e Jlns codmaHusa HOBOTO Ipoliecca BhI3bIBaeTcAa GyHKIUA fork, KoTopas co3maeTr
KOIIMIO BBIBBIBAIOINETO IIpoIiecca. Mbl Ha3bIBA€M BBIZBIBAIOIIUI IIPOIIECC PO~
TeJbCKUM IIPOIIECCOM, & BHOBb CO3JaHHBIN — TOUEPHUM. B POAUTEILCKOM IIPO-
mecce QPyHKIIUA Tork Bo3BpaIiaeT uaeHTu(GuKaTop AOUepHero IIpoliecca, B 10-
yepueM mporecce — 0. ITockoabKy fork cosmaerT HOBBIM IIPOIECC, MOMKHO CKa-
3aTh, UTO OHA BBI3LIBAETCSA OJMH Pa3 — POAUTEJIbCKUIM IIPOIeCCOM, a BO3BpaIia-
eT yIpaBJeHte JBaKIbl — KaK POJUTEIHLCKOMY IIPOIlecCy, TaK U JOUepHEMY.

e Jlnsa samycKa KOMaHABI, MIPOYMTAHHON CO CTAHJAPTHOrO BBOJA, B JOUYEPHEM
mporiecce BhI3bIBaeTcsa GyHKIMA execlp. OHa 3aMeIraeT JOUEePHUI IPOIeCC HO-
BoM mporpammon us ¢aiiiaa. KombuHanmma Gpyurimuii fork m exec — 9To CBOero
polla IBYXCTyHeHUYATHIN CHCTEMHBIN BBLI30B, ITOPOYKIATOINIT HOBBIN IIPOIECC.
B UNIX sTu; nBa srama BbIJeJIeHBI B CAMOCTOATeIbHBIE (pyHKIITUU. Bosee 1mos-
Po6GHO MBI TOTOBOPUM O HUX B IiaBe 8.

¢ TloCKOJIBKY JOUEPHUI TPOIECC 3aIlyCKAeT HOBYIO IIPOrPaMMY C IIOMOIIIBIO eXeclp,
POAUTENIBLCKU IIPOIleCC JOJMKEH JOMKIAThCSA ero 3aBepIIeHns, IIPesK e YeM IIPo-
IOJKUTH paboTy. [lesaeTcs: 3To ¢ TOMOIIBIO BbI30Ba GYHKIIMY wWaitpid, KoTopoit
nepenaeTcs MASHTU(PUKATOP LOYEPHEro Ipoliecca — apryMmedT pid. PyHKIUS
waitpid Bo3BpallaeT Kox 3aBepIlIeHNs AOYEPHEro IIpolecca (apryMmeur status),
HO B HAIIIEH IIporpaMmMe 5TO 3HAUYeHNe He MCI0JIb3yeTcsa. Mbl Moriu Obl IIpoBe-
PUTH €ro, YTOOLI y3HATH TOUHO, KAaK 3aBEPIINJICA JOUEePHUN IIpoIece.

e OaHO M3 OCHOBHBIX OIDAHUYEHUI STO IIPOrpPaMMBbI 3aKJIIOUAETCA B TOM, UTO
MBI He MOJKEM IepeJaTh apryMeHThI BHIIOJHAEMO KoMaHe. Tak, Hanpumep,
HEBO3MOJYKHO YKAas3aTh UMsA KaTaJjora, YTO0bI IIOJYyYUTh CIUCOK (haiiioB, XpaHsd-
mIuxcsa B HeM. MBI MOKeM BBITIOJTHUTH KOMAHAY 1S TOJIBKO AJs pabouero Kara-
sgora. YToOwI mepenaTh apryMeHTHI, HEOOXOAUMO IIPOAHAJIU3UPOBATH BBEIEH-
HYIO CTPOKY, B COOTBETCTBUY C HEKOTOPHIMY IPUBHAKAMY BHIIEJIUTH apryMeH-
THI (HaIIpUMep, II0 CUMBOJIAM IIpodesa Mau TaOyJIAIIUN) U 3aTeM Iiepefarb X
B BUJIE OT[IeJIbHBIX apryMeHTOB QyHKIIUU execlp. TeM He MeHee HAIIIa IPOrpaM-
Ma JOCTATOYHO HATJIATHO AEMOHCTPUPYET, KaK paboTaioT PyHKIUU yIpaBiie-
HUS IPOLIECCAMMU.
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Ecsu 3anycTuts 5Ty mporpamMmy, OHa BBIBEJET IIPUMEPHO CJELYION[Ie pe3yibTa-
TeI. OOpaTuTe BHUMAaHME, YTO IPOrPaMMa BHIBOAUT CUMBOJ % B KaueCcTBe IIPUTJIA-
IIEHUA, YTOOBI KaK-TO OTJINUUTD €70 OT IPUTJIAIIEHUI KOMaH/IHON 000JI0UKH.

$ ./a.out

% date

Sat Jan 21 19:42:07 EST 2012

% who

sar console Jan 1 14:59

sar ttys000 Jan 1 14:59

sar ttys001 Jan 15 15:28

% pwd

/home/sar/bk/apue/3e

% 1s

Makefile

a.out

shelll.c

% °D 8600 CUMB0LA KOHUA PaAllaa
$ npuzaauleHue KoOMaHOHOL 000J104KU

HoTauus "D yKka3blBaeT Ha ynpaBnsiowuii CUMBOA. Ynpasnsiolme CUMBONbI — 3TO CreLnab-
Hble CUMBOJIbI, KOTOpbIE hOPMUPYIOTCSA NPYU HaXaToi U yaepxuBaemolt knasuwe Control nnm
Ctrl (B 3aBUCMMOCTM OT MOAENM KNABMATYPBI) U OAHOBPEMEHHOM HaXaTuW Ha ApYryIo Knasu-
wy. Cumeon Control-D, unu "D, npepcTaBnsieT npu3Hak KoHUA daiina. Mbl BCTpeTUM elle MHO-
ro ynpaBAsLWMX CUMBONOB, KOrAa Gyaem 06CYXAATh TEPMUHANBHbIN BBOA-BbIBOA B r1aBe 18.

MoToKWN BbINOSIHEHNA U I/IAEHTI/ICI)I/IKaTOpr NMNOTOKOB

OOBIUYHO IIponmecc uMeeT eI[HHCTBeHHLIﬁ IIOTOK BBIIIOJTHEHU A — TOJIBKO OJHAa II0CJIea0-
BaTeJIBHOCTHb MAaIlIMHHBIX I/IHCTPYKI_(I/Iﬁ BBIIIOJIHAETCA B OOHO U TO XK€ BPpeMd. C MHO-
rmMun HpO6JIeMaMI/I Jierde CIIDaBUTHCA, €CJIN PelllaThb Pa3JIMYHbIE YaCTU 3aga4uyr OOHO-
BPEMEHHO B HECKOJIBKUX ITOTOKAaX. RpOMe TOr'0, Ha MHOTOIIPOIIECCOPHBIX CHUCTEMAX
pasiindHbI€ IIOTOKX OHOTO U TOT'O XK€ IIPOoItecCa MOI'yT BBIIIOJIHATHCA I1apaJljieJIbHO.

Bce mmoToKu B IIpoirecce pasaessiioT OAHO U TO JKe aJpecHoe IIPOCTPaHCTBO, (haiiro-
BbI€ IECKPUIITOPHI, CTEKU U IIpoure arpubyThI mpoiiecca. IIoCKOIbKY ITIOTOKU MO-
I'yT 00paIaThbCs K OJHON U TOM sKe 00JIaCTH IaMATH, OHHU JOJIXKHEI CHHXPOHU3UPO-
BATh JOCTYII K Pas3zegeMbIM JaHHLIM, YTOOBI N30€KaTh HECOIVIACOBAHHOCTH.

Kax u B ca1yuae ¢ mporeccaMu, KasKAbIN ITOTOK MMEEeT CBOI YMCJIOBOM MAeHTu(hUKA-
Top. OgHAKO MAEHTU(PUKATOPHI HOTOKOB SABJIAIOTCS JOKAJbHBIMU JJS IIPOIlecca.
OHU CayKAaT IJIA TOTO, YTOOBI CCHLIATHCA HA KOHKPETHBIE IIOTOKY BHYTPHU JAHHOI'O
mporiecca, 1 He UMeIOT HUKAaKOTro 3HaUeHU s AJIS APYTUX IIpoIieccoB. MneHTuduKaTO-
PBI IOTOKOB MCIIOJIB3YIOTCS AJIA CChIIKY Ha KOHKPETHBIE IIOTOKY BBITIOJTHEHUS BHYT-
pu mIpoliecca, Korga Heo0X0oqMMO OKas3bIBATh YIIPABJIAOIIME BO3AEHCTBUA HA HUX.

DyHKIIUYW yIIPaBJIeHUA IIOTOKAMU OTJIMYHBI OT (DYHKIIMI yIIPaBJIEHU IIPOIlecca-
mu. OgHAKO, IOCKOJIBKY MOTOKY 0bLIN Ho0aBaeHsl B UNIX HaMHOrO mo3:xe IoAB-
JIEHUSI MOJEJIA IPOIIECCOB, 9TH JBEe MOEJIUN HAXONSATCS B HOCTATOUHO CJIOMKHOM
B3aMMOCBSA3HU, KaK Oy/eT MoKas3aHo B riiase 12.
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1.7. O6paboTKka ownbok

OueHb YacTO IPU BOSHUKHOBEHUU OMIMOKY B JTI000# 3 pyHKIUH cucTeMbl UNIX
oTa (PyHKI[MSI BOSBPAIIlAeT OTPUIATEJIHLHOE UYUCJIO, a4 B IVIO0AJBbHYIO IIEPEMEHHY 0
errno 3aImCchIBAeTCS HEKOTOPOE IIeJIoe UKCJIO, KOTOPOe HEeCeT AOMOJHUTEIbHYIO
nH(pOPMAaIINIO 0 BO3HUKIIIeI orrnoke. Hanpumep, pyHKIIMA open Bo3BpalaeT Jubo
GaiiIoBBIN TECKPUIITODP — HEOTPHUIIATEILHOE UHCJIO, J100 -1 B ciyuae BOSHUKHOBE-
HUA oImnoKu. Boo011ie uepes mepeMeHHY0 errno PYHKIIUA 0pen MOYKET BO3BPpaIlaTh
15 pasJnMUHBIX KOJOB OIIMOOK, TAaKUX KaK OTCyTCTBUe (haiiaa, HeZOCTATOUHOCTH
paB AOoCTyIla u ToMy nogobHoe. HeKoTopble PyHKIIUY CIELYIOT MHOMY COTJIAlIe-
Huo. Hanpumep, 60JIbITUHCTBO (PYHKITNI, KOTOPBIE JOJKHEBI BO3BpAIlaTh yKa3a-
TeJIb Ha KaKOU-T100 00HEKT, B CIyUae OIMUOKY BO3BPAIIAIOT IIYCTON YKa3aTeb.

Omnpenenenus IepeMeHHON errno M KOHCTAHT BCeX BO3MOYKHBIX KOJIOB OIIIMOOK Ha-
XOJATCS B 3aT0JIOBOYHOM (haitse <errno.h> ViMeHa KOHCTAHT HAUMHAIOTCS C CUMBO-
ja E. Kpome Toro, Ha 11epBOi CTpaHUIIE BTOPOT'O Paszesia CIIPpaBOYHOI'0 PYKOBOICT-
Ba UNIX, KoTopasa HaswiBaeTca intro(2), oOBIYHO IIepedYMCcJIeHbl BCe KOHCTAHTBI
KomoB omn6ok. Hampumep, ecyiv mepeMeHHas errno COAePKUT KO/, PABHBII 3HaUe-
HUIO KOHCTaHTHI EACCES, aTO 03HAUAET, UTO BOSHUKJIU IIPOOJIEMEI C IIPaBaMU JOCTY-
ma, HarpuMep IIPU OTKPHITUHU (haiina.

B OC Linux Kofbl 0WKMOOK 1 COOTBETCTBYIOWME UM UMEHA KOHCTAHT NepeyncieHbl Ha CTpa-
Huue errno(3).

Crangaptel POSIX u ISO C ompemesasioT errno Kak CUMBOJI, PACKPBIBAIOIIUHACS
B M3MEHsAEMOe JIEBOCTOPOHHEe BhIpasKeHue (TO eCTh BhIpasKeHre, KOTOPOe MOYKeT
CTOSATH CJIeBA OT OIlepaTopa IMPUCBANBAHUS) I[€JIOI0 TUIA. OTO MOYKET OBIThH I[eJI0e
YHCJIO, COOTBETCTBYIOIIee KOAY OIMUOKY, niau (PYyHKI[Ms, BO3BpaIlaolias yKasa-
TeJIb Ha KOJ omnoKku. V3HauaapbHO TepeMeHHas e Mo Olpeiesiaiach KaK

extern int errno;

Ho B MHOTOIIOTOUYHOII cpefie aapecHoe IIPOCTPAHCTBO IIPOITECCa COBMECTHO MCIOIb-
3yeTcs HECKOJbKUMH IIOTOKAMM U KaKIBLIM IIOTOK JOJIXKEeH o0JiafaTh CBOEH Jo-
KaJIbHOI KOTUeH errno, YTo0bI MCKJIIOUUTH BO3MOKHOCTE mepeceueHus. OC Linux,
HATIPpUMeD, TOAIeP:KUBaeT MHOTOIIOTOUHBIH JOCTYII K ITIePeMeHHOM errno, ompeae-
JISS ee CJAeqyIONUM 06pas3oMm:

extern int =__errno_location(void);
#tdefine errno (+__errno_location())

Heob6xogumo 3HATh ABa MpaBUJa, KacaroIuecs errno. Bo-mepBbIX, 3HAUGHME €0
HUKOTIa He OUHIIaeTCsA IPoIeaypoii, ecau ommubKa He mpoucxoauT. CiemoBaTesb-
HO, IIPOBEPATH OTO 3HAUEHUE HAO0 JIUIIIH B TeX CJAydaax, Korga 3HaueHune, BO3Bpa-
maemMoe (PyHKITHel, YKasbIBaeT, UTO IPOMW3O0IIIa OInbKa. Bo-BTOPBIX, HU OJHA
GYHKIIUS HUKOTa He YyCTaHaBAWBaeT 3HaueHue errno B 0, 1 Hu ofHa 13 KOHCTAHT,
OIlpeJeIeHHBIX B <errno.h>, He nMeeT 3Hauenue 0.

Hnsa BeiBoga coolinenuit 06 ommubkax crapgapt C mpegycmarpuBaeT aBe GQyHK-
I,
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#include <string.h>

char =strerror(int errnum);

BosBparaer ykasarenb Ha CTPOKY COOOIIIeHUA

IdTa PYHKIUA IIpeodpasyeT Ko OIIUOKM e/ /Num, OObIYHO PaBHBIN 3HAUEHUIO €' 1NO,
B CTPOKY CcO00IIIeHUs 00 OIITMOKEe 11 BO3BPAIIlaeT yKas3aTe b Ha Hee.

DyHKIUI perror, OCHOBBIBAsACH HA 3HAUCHUH €'1'N0, BBIBOJUT COOOIIEeHIe 00 OIIn0-
Ke Ha CTaHJapTHBINA BHIBOJ COOOIIEHM 00 OITOKax 1 BO3BpAIllaeT yIIpaBJIeHUE.

#include <stdio.h>

void perror(const char #msg);

OHa BBIBOAUT CTPOKY COOOIIEHUS MSg, IBOETOUNE, IIPO0EJ U TeKCT COOOIeHnsa 00
omunbKe, COOTBETCTBYIOINI 3HAUEHUIO €rrno. BEIBOA 3aKaHUYMBAETCA CHMBOJIOM
IepeBoa CTPOKH.

Mpumep
B nmuctunre 1.6 mpuBOgUTCA IPUMED MCIOJIb30BAHUA dTUX QYHKITHI.

Jlucmumne 1.6. Jlemoncmpayusa pyrKyuil strerror u perror

#finclude "apue.h”
#include <errno.h>
int
main(int argc, char =argv[])
{
fprintf(stderr, "EACCES: %s\n", strerror(EACCES));

errno = ENOENT;
perror(argv[(0])
exit(0);

}
Eciz a1y mporpaMMy CKOMIMJIMPOBATE B BHITIOJIHAEMBIH (DAMJI a.0UT, MBI IIOJIYYTM

$ ./a.out
EACCES: Permission denied
./a.out: No such file or directory

O6paTuTe BHUMaHUe: MbI iepefasiu QYHKIIUU Perror M BBIIOJHAeMOro daiiiaa
mporpaMMbI — a.0ut, HaxozsIeecs B argv[0]. 9To cTaHIapTHOE coTJiallleHune, IIPHu-
"aToe B UNIX. Eciiz mporpamMma BBIIIOJIHSETCS B cOCTaBe KOHBeliepa, KaK II0Kasa-
HO HUKe,

progl < inputfile | prog2 | prog3 > outputfile

cJIeIys 3TOMY COTIJIAIIIEHUI0, MBI CMOXKEM TOUHO OIIPEeNEeJIUTb, B KAKOW U3 MPO-
rpaMM IPOU3OIILIA OIITNOKA.

Bo Bcex mpuMepax sTOU KHUTU BMeCTO (YHKIIUI Strerror mim perror Mbl OyaeMm
HCIIOJIE30BaTh COOCTBEHHBIE (DYHKIIUY BBIBOZA COOOIIeHUIT 00 OMINOKax, KOTOPhIe
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MOXKHO HaWTH B npuokeHuu B. OHU IPUHUMAIOT TIepeMeHHOe KOJIMUYEeCTBO apry-
MEHTOB, UTO ITO3BOJISET JIETKO 00pabaThIiBATh OITMOOUHbBIE CUTYAIlUN eqUHCTBEH-
HBIM BbIpaskeHueM Ha asbike C.

BoccTaHOBNeHMe nociie ownbok

OmubKu, onpemeaeHHbIe B <errno.h>, MOI'yT ObITH pasiesieHbl Ha IBe KaTerOPUU —
¢daranbuble 1 HedaTaabHble. BoccTaHoBIeHe HOPMAJbHOI pabOTHI moce ¢a-
TaJbHBIX OIMNO0K HeBO3MO:KHO. CaMoe 6oJIbIllee, UTO MOKHO CAeaTh, — 9TO BBI-
BecTH coo0IeHme 06 ommnoKe Ha SKpaH WIu B haiiya sKypHaJia 1 3aBepPITUTh padoTy
npuiokeHus. HedaraabHble OMUOKY JOMYCKAIOT HOPMAJbHOE TPOJOJIKEeHNe pa-
60TbI. BOJIBIIIMHCTBO He(daTaIbHBIX OMINOOK II0 CBOEH IIPUPOIE HOCSAT BPEMEeHHbII
xapakTep (HampuMep, HeXBaTKa PECYPCOB), U UX MOYKHO m36e:KaTh IPU MEHbIIIEH
3arpy KEeHHOCTH CUCTEMBI.

K medaranbHBIM ommnbéKaM, CBA3AHHBIM C HEXBATKOI PECYPCOB, OTHOCATCA EAGAIN,
ENFILE, ENOBUFS, ENOLCK, ENOSPC, ENOSR, EWOULDBLOCK 1 muOTHA ENOMEM, Ecau omubka
EBUSY yKas3bIBaeT, YTO pas3faeaeMblil pecypc B HACTOAIIINI MOMEHT BPEMEHU 3aHAT,
OHA TaKJ’Ke MOYKeT paccMaTpuBaThcd Kak HedarairbHad. HOTA He(haTaIbHON MO-
JKeT cumraThea ommbKka EINTR, ecsiv oHa BOBHMKAET B Pe3yJbTaTe MpPepbIBaHUA
MeIJIeHHO PaboTaroIero CUCTEMHOTO BbI30Ba (HOAPOOHee 00 9TOM pacCKas3bIBAETCsa
B paszgese 10.5).

1151 BOCCTAHOBJIEHUS TIOCJIE BBHIIIEIIEPEUNCIEHHBIX OMINO0K OOBIUHO JOCTATOUHO
IIPUOCTAHOBUTH PA6OTY HA KOPOTKOE BPEMA U MOBTOPUTH MOIBITKY. ITa METOAMKA
MOKeT MPUMEHATHLCA U B APYTUX cUTyanuax. Hampumep, ecau ommbKa cBUme-
TeJIbCTBYET O Pa3pbIBe CETEBOI'0 COeAMHEHU s, MOYKHO IIOLOKJaTh HEKOTOPOe Bpe-
MdA U 3aTeM IOIBITATHCA BOCCTAHOBUTH coelTHeHNe. B HEKOTOPHIX IPUJIOKEHUAX
HUCIIOJIb3yeTCA aJTOPUTM SKCIOHEHIIUAJIBLHOTO YBeJIUUeHNsa BpeMeHU 3aJep:KKU,
KOTJja may3a MesKy IIONBITKAMY YBeJINYNBAETCS IIPU KaKJ0M NTepaIuu.

B KoHeuHoOM cuere cam paspa6o'1‘qmc IIPUJIOMKEHU A PeniaeT, Iocjie KaKnuX omuboK
BO3MOJMHO ITPOOOJIMKEHME pa6OTLI. HpI/IMEHHH Pa3yMHYIO CTpaTermno BOCCTaHOBJIE-
HUA II0CJIe OH.II/I60K, MOMHO CYIIIeCTBEHHO IIOBBICUTH OTRaBOYCTOﬁqHBOCTB IIPUJIO-
JKeHus u n3bexarhb aBaprIHOl"O 3aBepPIIeHuA ero pa6OTI:I.

1.8. UpeHTUPUKaLumna nonb3oBaTtens

NpeHTudukartop nonb3osartens

Hoenmugpuramop nonvsosamens (user ID, nnu UID) us 3anucu B daiise mapoJeit
IpeJcTaBIIAeT coO0I YKNCIOBOE 3HAUEHNE, KOTOPOe OAHO3HAYHO MAeHTU(DUIIIpyeT
moJyib3oBaTess B cucteMe. VmeHTudUKATODP MIOJIb30BaTe s HA3HAYAETCS CHUCTEM-
HBIM aJMIHUCTPATOPOM IIDU CO3JaHNU YUeTHOH 3alIICU U He MOKeT ObITH U3MEeHeH
nojab3oBaresieM. Kaxk mpaBmjo, KasKJIOMYy IIOJIb30BaTe 0 Ha3HAUAETCA YHUKAJb-
HBIN ugeHTudurarop. Huske Mbl y3HaeM, Kak AP0 MCIIOJb3YET UAEHTU(MUKATOPD
TIOJIb30BATEJIA IJIs IPOBEPKYU IPAB HA BBHINIOJIHEHUE OIIPEAEeJIEHHBIX OIlePaIii.

Tlonw3oBarens ¢ ugenTuduraropom 0 Ha3bIBAETCA Cynepnoavb3ogameem, NN
root. B Qaiiyie mapojeii 5TOMY MOJb30BATEJII0 OOBIYHO MPHUCBOEHO UM 00t. ATOT
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IIOJIL30BATEb 00JIa4aeT 0COOLIMU IIPUBUJICTUAMY CyIIepoib3oBareida. Kak moka-
3aHO B IVIaBe 4, eCJIN IPOIECC NMeeT IIPUBUJIETNH CYIePIIOIb30BaTeIsI, OOJIbIIIH-
CTBO IIPOBEPOK IIPaB JOCTyIIa K (haifjiaM IIPOCTO He BBIIOIHsAeTCsI. HeKoTopsle cuc-
TeMHBIE Olepaluy IOCTYIIHBI TOJBKO CYIIEpIOJb3oBaresio. Cymeproab30BaTeilb
o0saaeT HeOTPAHUYEHHOM CBOOO0IT TeHICTBUI B CICTEME.

B knueHTckux Bepcuax Mac 0S X yyeTHas 3anuch cynepnosib3oBaTtens 3abnoKMpoBaHa,
B CEPBEPHbIX BEPCUAX — pa3bnokunpoBaHa. IHCTpyKLMM No pa3bnoKMpoBaHuio y4eTHO 3a-
MUCKU Cynepnosib30BaTesis MOXHO HalNTK Ha BeG-caiite komnanuu Apple: http://support.
apple.com/kb/HT1528.

NpeHTudpukaTop rpynnbl

Kpome Bcero mpouero, 3anuchk B (paiije mapoJieil COOep:KUT UYNCIOBOH UdeHmudu-
Kamop epynnut (group 1D, unu GID). OH TaKKe Ha3HAYAETCA CUCTEMHBIM 8 IMUHU-
CTPATOPOM IIPU CO3NAHUU yUeTHOU 3anucu. Kak mpaBuio, B ¢aiiye mapoJeii mme-
eTcA HEeCKOJIbKO 3alliceil ¢ OAMHAKOBBIM HAeHTU(GUKaTOpoM Trpymnnbl. OGBIYHO
T'PYIIIBI NCIOJIb3YIOTCA AJIS PaclIpeeeHns II0Jb30BaTe el 110 IPoeKTaM I’ OT-
mesaM. 9TO IO3BOJISIET OPraHM30BaTh COBMECTHOE KCIIOJIb30BaHUE PECypPCcoB, Ha-
npuMep (aiiioB, YIeHAMU OIpeIeJIeHHON I'PyInbl. B pasaene 4.5 mokasaHo, KakK
Ha3HAUYUTh (Paiijay TaKue Ipasa JOCTYIA, YTOObI OH OBLI JOCTYIIEH BCEM UJeHAM
TPYINIbI U HEIOCTYIIEH JPYTUM II0JIb30BATEIIM.

B cucreme cyiiecTByeT (paiis rpyIId, B KOTOPOM YKa3aHbl COOTBETCTBUS NMEH I'PDYIITT
WX YUCJIOBBIM uaeHTH(GUKaTopaMm. O0BIUHO 3TOT (haiia HasbIBaeTca /etc/group.

IIpencraBienue uAeHTU(PUKATOPOB MOJIb30BATEJA W I'PYIIbl B UMCJIOBOM BHUIE
CJIOJKUJIOCH ncTOpuuecKku. [ Kaaoro daiiia Ha gucKe (aiijioBas cucTeMa xpa-
HUT UAeHTU(GUKATOPHI OJIb30BaTEJIA U TPYIIIEI €Tr0 Biaageabiia. [IocCKOIbKY Kak-
IBIH UAeHTU(GUKATOP IIPeACTAaBJIeH IBYX0aiTHBIM I1eJIbIM YNCJIOM, AJIS XPaHeHUI
o6oux uaeHTU(GUKATOPOB TpebyeTcsa Bcero ueTwipe 6aiita. Eciu 661 BMECTO UAeH-
Tu(GUKATOPOB MCIIOJIH30BAJINUCEH MOJHBIE UMEeHA T0JIb30BaTe el U TPy, ToTpe6o-
BaJIOCh OBbI XpaHUTD HA JUCKE 3HAUNTEJIBbHO 00BN 00beM nHpopMmariuu. Kpome
TOT0, CPAaBHEHIE CTPOK BMECTO CPABHEHUS I1eJIbIX UMCeJI IPU BLITIOTHEHUY IIPOBe-
POK IIpaB JOCTYIIAa BBIIIOJIHAJIOCH OB TOPa3L0o MeAJIeHHee.

OnHaKo uesIoBeKy yo0Hee paboTaTh ¢ OCMBICIEHHBIMU NMEHAMU, YEM C UMCJIOBBI-
MU UJeHTUPUKATOpaMu, MosToMy (aij mapojeil XpaHUT COOTBETCTBUA MEKIY
UMeHaMU U UAeHTU(MUKATOPpaMHU II0JIb30oBaTe e, a hai Irpynn — MeKy UMeHa-
Mu u uaeHTudukaropamu rpynn. Hanpumep, Komaszga 1s -1 BeIBeeT UMeHa BJia-
JeJIbIEeB (DailyioB, MCIOJIL3Y (Al mapoJiei 11 TpeodpasoBaHUA YUCIOBBIX UIEH-
Tu(GUKATOPOB B COOTBETCTBYIOII[MIE UM NMeHA IIOJIb30BaTe e,

B paHHux Bepcuax UNIX pna npepctaBneHua naeHTUGUKAaTOPOB UCMONb30BaNNCh 16-pas-
pAAHbIE Lesible YNCN1A, B COBPEMEHHbIX BEPCUAX — 32-pa3psfHble.
Mpumep

IIporpamma, npeacTaBiaeHHAA B JUCTUHTE 1.7, BHBIBOAUT UACHTU(PUKATOPHI MOJIh-
30BaTeJIsI U I'PYIIIbL.
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Jlucmune 1.7. Bot800 udenmu@uikamopos nob3o8ameJis u 2pynnbot
#include "apue.h”
int
main(void)
{
printf("uid = %d, gid = %d\n", getuid(), getgid());
exit(0);
}

s nonydeHnsa nAeHTU(GUKATOPOB NOJb30BATEJA U I'PYIIIIHI UCIIOIb3YIOTCA QYHK-
nuu getuid u getgid. 3amyck mporpaMMbl JaeT CJAeAYoIe pe3yabTaThl:

$ ./a.out
uid = 205, gid = 105

NpeHTdpUuKaTopbl AO0NOAHUTENbHbIX Fpynn

B pomosnenue K rpymne, uaeHTU(GUKATOP KOTOPOH YKasaH B (haiiye mapoJieii, 60Ib-
mimEcTBO Bepcuii UNIX mo3BOJAIOT IOJIB30BATENIO OBITH WJIEHOM APYTUX T'PYIII.
BrepBbie Takas BO3MOYKHOCTD HosgBuUJIaCh B 4.2BSD, rae Mo:xHO OBLIO OIPeIeInTh
o 16 momoTHUTEIbHBIX T'PYIII, K KOTOPBIM MOT IPHUHAAJIEKaTh II0Jb30BaTeb. Bo
BpeMs BXOjla B cucTeMy U3 (paiiia /etc/group usBjeKamTca mepsbie 16 rpynm, B KO-
TOPBIX IIPUCYTCTBYET UMsA JAHHOTO II0JIb30BaTEs, U UX UAeHTU(DPUKATOPHI Ha3Ha-
qaioTcsa udeHmuguramopamu 0onoanumenvHsvlx epynn. Kak mokasaHo B CJI€LyIO-
mieit riase, craggapT POSIX TpebyeT, YTOOBI OmepaIlioHHAaA CUCTEMA IO IePIKU-
BaJIa KAK MUHUMYM BOCEMb JOTOJHUTEIBLHBIX TPYIII AJIs OLHOTO IIPOIlecca, omHa-
KO GOJILIITMHCTBO CUCTEM HOAAEPKUBAET He MeHee 16 TakuX IpyII.

1.9. CurHanbl

CursaJbl UCIOJIb3YIOTCS, YTOOBI N3BECTUTH IIPOIECC O HACTYILJIEHUY HEKOTOPOI'O CO-
croauus. Hampumep, ecyiu mporiece IOMbITA€TCSA BBIIOJHUTS JejieHre Ha HOJb, OH
TOJIYUHUT yBemoMJieHUe B Buje curuaJa SIGFPE (floating-point exception — omuoka
BBITIOJTHEHU S OTIEPAIUHU C IIJIaBaoIeii 3amaroi). IIpoiecc MoKeT pearnpoBaTh Ha
CUTHAJ TPeMs CIIocobaMu.

1. UrnopupoBarh curtajy. Takas peaxkius He PEKOMEHIYETCS IJIs CUTHAJOB,
YKas3bIBAOIMX HA alllIapaTHYIO OITUOKY (TAaKYI0 KaK JejieHre Ha HOJIb WU 00-
paliieHre K MaMsaTH, HaXOAAIeNCs BHE aJPEeCHOr0 IIPOCTPAHCTBA IIPOIECcca),
MIOCKOJIBKY Pe3yJIbTaT B 9TOM CJIyUae HeIpeacKasyeM.

2. PaBpeIlII/ITI: BBIIIOJIHEHUE HeﬁCTBHﬁ II0 YMOJIYaHHAIO. B cIy4dae neJIeHud Ha HOJIb
II0 YMOJIYaHHUIO IIPOUCXOONT aBaprIHOG 3aBepIIieHue rpoiecca.

3. OmpemenuTs QYHKIIMIO, KOTOpad OyaeT BbI3BaHA AJiA 00pabOTKU curHaJja (Ta-
Kue (pyHKIINU Ha3bIBAIOT IIepeXBaTunKaMu curaaioB). Ompenesns CBOIO cOOCT-
BEHHYIO (DYHKI[MIO, MbI CMOKEM OTCJIE}KUBATD II0JIyYEeHIe CUTHAJIA U Pearupo-
BaTh HA HETO I10 CBOEMY YCMOTPEHUIO.

CuruaJsl IIOPOMKOAOTCA BO MHOI'NX CUTyaIlUAX. IIBe KJIaBUIIIX TepMHHaJia, U3~
BecTHBIe KakK KJjaBuira npepbiBanus (Control-C mam DELETE) u xarasuwa avixoda
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(uacto Control-\), mcrmonbayioresa M MpepbiBaHUSA PAbOTHI TEKYIEro Ipoiecca.
I pyroii criocob creHepupoBaTh CUTHAJ — BBIZBATh PYHKIINIO kill. C IIOMOIIIBIO ATOMH
GYHKIUYU OOUH IIPOIlecC MOYKET IOCJIaTh CUTHAJ ApyroMy nponeccy. EcrecTBeHHO,
9Ta CUTyaIusa UMeeT CBOM OTPAaHUUYEHUA: YTOOBI MOCTATHh CUTHAJI IIPOIECCY, MBI
OJI?KHBI OBITH €0 BJIAJebIleM (MU CYTIePIIoIb30BaTeIeM).

Mpumep

BcnomHMTE IpUIMeED TpocTelinei KoMaHAHOM 00010uKy us suctuHra 1.5. Eciu 3a-
IIYCTUTH 3Ty IPOrpaMMy UM HasKkaTh Kiaasuiry npepbiBarus (Control-C), mporrece 3a-
BepIIIUT paboTy, T. K. peaKI[Ms 10 YMOJTYAHUIO HA 9TOT CUTHAJI, Ha3bIBaeMbIi SIGINT,
3aKJII0YaeTCs B 3aBePIIeHnH Ipoirecca. IIporiece He coOOIIUII sIAPY, YTO PeaKITus Ha
CUTHAJI JOJIXKHA OTJINYAThCA OT ﬂeﬁCTBHH II0 YMOJIYaHUIO, IIOSTOMY OH 3aBepIlIaeTCd.

Yr0o6bI IEPEXBATUTH 3TOT CUTHAJ, IIPOrPaMMa J0JI;KHA BhI3BATh (PYHKIUIO Signal,
mepefaB eif uMa QYHKIIUN, KOTOpas AOJIKHA ObITH BHI3BAHA IIPU IIOJYUEHUU CUT-
Haja SIGINT. B caemyroriem mpumepe sTa QyHKIIUS HasbiBaeTed sig_int. Oma mpo-
CTO BBIBOJUT HA SKPaH COODIIIEHEe 1 HOBOE IIPUTJIAIIIeHe K BBOAY KOMaH k1. [[o6a-
BuB 11 cTPOK B mporpaMmy u3 JIUCTUHTA 1.5, MBI IOJTyUYMM BePCUIO, IPEICTABJIEH-
HYyI0 B tuctuHre 1.8 (M00aBIeHHBIE CTPOKK 0003HAUEHBI CUMBOJIAMHU «+»).

Jucmune 1.8. Ymernue komard co cman0apmHozo 6800a U UX BbLNOJHEHUE

#include "apue.h”
#include <sys/wait.h>

+ static void sig_int(int); /* Hawa ¢yHKUMA-NepexBaTynk x/
+
int
main(void)
{
char buf[MAXLINE]; /* u3 apue.h =/
pid_t  pid;
int status

+ if (signal(SIGINT, sig_int) == SIG_ERR)
+ err_sys("ownbka Bb3oBa signal”);

printf( %% "); /* BbBeCTU npurnawernne (printf wncnonbayert x/
/* nocnepoBaTenbHOCTb %%, 4TOOb BHBECTWM cumBon %) =/
while (fgets(buf, MAXLINE, stdin) != NULL) {
if (buf[strlen(buf) - 1] == "\n")
buf[strlen(buf) 1] = 0; /+ 3aMeHuTb CUMBOS NepeBofia CTPOKW =/

if ((pid = fork()) < 0) {
err_sys(“ownbka Bh3oBa fork™);

} else if (pid == 0) { /* AO4epHuil npouecc =/
execlp(buf, buf, (char =)0)
err_ret("HEBO3MOXHO BHMOMHWTL: %s™, buf)
exit(127);

}

/* POAWTENbLCKNUI npolecc */
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if ((pid = waitpid(pid, &status, 0)) < 0)
err_sys("ownbka BhH30Ba waitpid”);
printf("%% ");
}
exit(0);

void
sig_int(int signo)
{
printf(“npepsaHo\n%% ");

+ 4+ + + + +

}

B rinaBe 10 MmbI moapo06HO OyIeM paccKasbiBaTh O CUTHAJAX, TOCKOJIbKY C HUMH pa-
60TaeT GOJIBIITUHCTBO CePbE3HBIX ITPUTIOMKEHUH.

1.10. NpepacTaBneHne BpemMmeHM

Ucropuuecku B cucteme UNIX moamep:KuBaeTcs ABa PasJUUYHBIX CIIocoba Ipes-
CTaBJIEHUS BPEMEHHbBIX NHTEPBAJIOB.

1. KanenmapHoe BpeMsA. 3HAUCHUSA B 9TOM IIPEACTABJIEHUN XPAHAT UNCJIO CEKYH/I,
nporenmux ¢ Hauaja Jdmoxu: 00:00:00 1 aaBapa 1970 roga mo corsiacoBaHHO-
my BcemupHomy Bpemenu (Coordinated Universal Time — UTC). (Crapsie pyko-
BozacTBa onuckiBaioT UTC kak Greenwich Mean Time — Bpemsa mo I'puusuuy.)
IATU 3HAUEHU S UCIIOJIb3YIOTC, HATIPUMED, IJII 3aINCU BPEeMeH U IT0CJaeTHeN MOo-
nudpuramum daiiaa.

s xpaHeHUs BPeMEHU B DTOM ITPEICTABJIEHUM HCIIOJNL3YEeTCS TUIl JaHHBIX
time_t.

2. Bpems paboTsl mporecca. OHO ellle Ha3bIBAeTCsI IPOIECCOPHBIM BpeMeHeM U 13-
MepseT pecypChl IEHTPAIBHOIO IIPOIECCOPa, NCII0IbL30BAHHbIE IIPOIECCOM. SHA-
YeHUs B 9TOM IIPeACTaBIeHn u3MepsaioTces B TakTax (ticks). Mcropuuecku ciro-
JKHUJIOCh TaK, UTO B PA3JINYHBIX CHUCTEMAaX B OJHOI CeKyHAe Mo:KeT ObITh 50, 60
uau 100 TaxkTOB.

g xpaHeHUs BPeMEHU B 3TOM IIPEACTABJIEHUM UCIIOJL3YeTCS TUI JaHHBIX
clock_t. (B pasmene 2.5.4 MbI IOKasKeM, KaK Y3HATh KOJMUYECTBO TAKTOB B ce-
KYH/JIe IPU ITOMOIIY PYHKITUY Syscont.)

B paszgene 3.9 MBI yBUAUM, UTO IPK U3MEPEHUY BPEMEHU BBIMIOJHEHHUS IpoIecca

cucrema UNIX xpaHuT Tpu 3HAUEHU A AJIA KaXKJI0r0 IIpoIecca:

e Ooimee Bpems (Clock time)

¢ TlonnsoBarenbckoe BpeMs (User CPU time)

e Cucremuoe Bpems (System CPU time)

O6111ee BpeMsA, MHOTIA €T0 Ha3bIBAIOT 8PeMeHeM HACMEHHbLX YAC08, — OTPE30K Bpe-
MeHH, 3aTPadyeHHbIN IPOIeCCOM OT MOMEHTA 3alyCKa 0 3aBepIIeHM’sI. ITO 3HaUe-
HUe 3aBUCUT OT O0IIEro KOJIMYECTBAa IIPOIeCCOB, BLIIIOJIHAEMbBIX B cricTeMe. BeaKmin
pas, Korma Hac MHTepecyeT o0llee BpeMs, N3MePeHUs JOJIKHBI JeJIaThCsa Ha Hesa-
I'PYsKEeHHOIl cucTeMe.
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TTosb30BaTeIbCKOE BPEMS — 9TO BpeMs, 3aTPAaYeHHOE Ha UCIOJHEHNE MaITnHHBIX
UHCTPYKIIUI camMoil mporpaMMbl. CCTEeMHOe BpeMs — 9TO BpeMsd, 3aTpaueHHoe Ha
BBHITIOJTHEHYE MAIIMHHBIX WHCTPYKIUI B AApe OT MMEeHU Iporecca. Hampumep,
BCAKUH pas, Korja mporecc obparaercsa K CUCTEMHOMY BBI3OBY, TAKOMY Kak read
nim write, mpoleccy IPUINCHIBAETCA BPEMA, 3aTPAUeHHOE AIPOM Ha BHIIOJTHEHUE
gampoca. CyMMy II0OJI30BaTeIbCKOTO W CHCTEMHOI'0O BPDEMEHW YacTO Ha3bIBAIOT
npoyeccopuvim epemerem (CPU time).

WsmepuTs 06111€€, TOIH30BATEIHCKOE U CUCTEMHOE BPEMs BEChbMa IIPOCTO: BBIIIOJ-
HUTe KoMaHAy time(l), mepenas el B KauecTBe apryMeHTa KOMaHIy, BpeMs paboThl
KOTOpO¥ Tpebyercsa usmepurs. Hanpumep:

$ cd /usr/include
$ time -p grep _POSIX_SOURCE =/x.h > /dev/null

real Om0.81s
user Om0.11s
Sys 0m0.07s

dopmaT BbIBOZA PE3YJILTATOB 3aBUCUT OT KOMaHIHON 000JI0OUKM, IIOCKOJIBKY HEKO-
TOpPBIE U3 HUX BMECTO YTUJIUTHI /Usr/bin/time UCIIONB3YIOT BCTPOEHHYIO (DYHKITHUIO,
M3MePAOIYI0 BpeMs BbIITOJHEHUA 3aJaHHO KOMaHIbI.

B pasgene 8.17 Mbl yBUAUM, KaK ITOJYUYUTD BCE TPU SHAUEHUA U3 3aITYIIIEHHOTO ITPO-
mecca. CoOCTBEHHO TeMa JaThl U BpeMeHu OyIeT paccMarpuBaThed B paszene 6.10.

1.11. CucTeMHble Bbl30Bbl U 6MGNNOTEUYHDbIE PYHKLMU

JIro6as omepalnmoHHasa cucTeMa 00ecIeuyrnBaeT IPUKJIATHBIM IPOIrPaAMMaM BO3MOK-
HOCTh 00paIlleHns K CUCTeMHBIM caysk6am. Bo Bcex peanusarnuax UNIX umeercs
CTPOTO OIIPeieJIEHHOE YHCJIO TOUEK BXO/a B AAPO, KOTOPhIe HA3BIBAIOTCS CUCTEMHBI-
mu BeizoBamu (BcnomuuTe prc. 1.1). Cegpmas Bepcusi Research UNIX System mpe-
JocTaBiiAga oKosio 50 cucTeMHBIX BbI30BOB, 4.4BSD — okoso 110, a SVR4 — mpu-
mepHOo 120. B OC Linux 3.2.0 umeerca 380 cucremunix BbI30BoB. B OC FreeBSD 8.0
ux 6ostee 450.

WHuTepdelic cucTeMHBIX BBI30BOB BCerfla JOKYMEHTHDYETCS BO BTOPOM pasfelie
«PyroBoacTsa nporpammucta UNIX». Ou onpenensierca Ha A3biKe C He3aBUCUMO
OT KOHKPETHBIX Peanu3alinii, UCII0JIb3yIOIUX CUCTEMHbBIE BLI3OBHI B TOM UJIN UHOM
cucreme. B aToM oTimume oT MHOTHX 60JIee CTaphIX CUCTEM, KOTOPHIE TPATUIINOH-
HO OIIPefiesIfAJIN TOYKY BX0OJ]a B IIPO Ha A3bIKe acceMbJiepa.

B cucreme UNIX s KasKIOro CHCTEMHOTIO BbI30OBA IIPeAyCMaTpPUBAETCS OJHO-
uMeHHasA QPYHKIUA B CTaHAAPTHOM 6ubanmoreke sisbika C. ITosmb3oBaTebCKUI IIPo-
IlecC BBIBLIBAET 9TY (PYHKIIMIO CTaHIAPTHRIMU cpeacTBaMu sa3bika C. 3arem sTta
(YHKI[US BBI3BIBAET COOTBETCTBYIOIIYIO CAYKOY sAapa, IPUMEHssA cIIocob odpariie-
HUS, IPUHATHIN B faHHOH cucTeme. Hampumep, QyHKITHA MOYKET PAa3MECTUTD OAUH
uiu 6oJjiee CBOMX apryMeHTOB B PerucTpax o0Iero HasHAUEHUs U 3aTe€M BBLIIOJ-
HUTH HEKOTOPYI0 MAIIUHHYIO MHCTPYKIIUIO, KOTOpas TeHepupyeT IpPorpaMMHOe
mpepbiBaHMe. B Halem ciyuyae Mbl MOMKEM pacCcMaTPUBATh CUCTEMHBIE BBISOBBI
KaK o0bIuHbIe QyHKIINY a3biKa C.
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Pasnen 3 «PykoBozacTsa nmporpammucta UNIX» onucbiBaeT (GyHKIIUYU OOIITEro Ha-
3HAUEHUS, JOCTYIIHbIe IPOTrPAMMUCTY. ITU PYHKIUU HE ABJIAOTCA TOUKAMU BXO-
Jla B AIPO, XOTSA MOT'YT 00paIaThbCcsa K HEMY IIOCPEACTBOM CUCTEMHBIX BEI30BOB. Ha-
mpuMep, PyHKIUA printf MOKeT UCIIOJIF30BaTh CUCTEMHBIN BBI30B WIite J1d BEIBO-
Jla CTPOKU, HO (PyHKIUU Strcpy (KONMMpoOBaHUME CTPOKU) M atoi (mpeoOpasoBaHue
ASCII-cTpoKu B 41CJI0) HE IPOU3BOAAT HU OAHOTO CUCTEMHOT'O BBI30BA.

C Touku 3peHus paszpaboTUMKa CUCTEMbl MEXKY CUCTEMHBIM BbIBOBOM U OMOJIMO-
TEeYHOH PYHKIIUel nMeloTCA KOPeHHbIe pasanunsd. Ho ¢ TOUKU 3peHus MM0JIb30Ba-
TeJIS 9TH Pas3JnuUnA HOCAT HEIPUHIIUIINAJIbHLIN XapakTep. B KoHTeKcTe HaIlleii
KHUTYU U CUCTEMHBIE€ BBI3OBBI, I OMOJIMOTEUHbIEe (DYHKIIUM MOYKHO IIPEACTABJIATH
KaK o0biuHbIe QyHKITNHT A3biKa C. U Te u npyrue nmpemgHasHavYeHBI 419 00CIyKIBa-
HUS TPUKJIATHBIX TporpaMM. OgHAKO IPU 9TOM HYKHO ITIOHUMATb, UTO GUOIMO-
TeuHble (YHKIIMU MOJKHO 3aMEHHUTDb, €CJIM B 5TOM BO3HUKHET HEOOXOAMMOCTH,
a CCTeMHbIE BLI3OBEI — HeET.

Paccmorpum B KauecTBe ImpuMepa QYHKIIUIO BbIeeHusa namMmaTu malloc. Cymiect-
ByeT Macca CIIOCO0OB pacupeleieHus IaMATH U aJrOPUTMOB «COOPKH Mycopa»
(MeTon HAMIYUIIIEro IPUOINKEeHN T, MEeTO/ IIePBOro MOAXOAAINEro u T. 1.). Ho HeT
eIUHOI MeTOAUKMU, ONTUMAJbHON abCOJIIOTHO /51 BCEX BO3MOKHBIX CHUTYAI[UM.
CucTeMHBII BBI30B Shrk(2), KOTOPBIH 3aHUMAETCS BbIJeJeHUEM ITaMATH, He ABJIA-
eTcsd AUCIIETYEPOM ITaMATH 00Iero HasHaueHusa. OH JUINDL YBEJIUUYUBAET WJIN
YMEHBITIaeT 00beM aJPeCHOT'0 IPOCTPAHCTBA IIPoIecca Ha 3aJaHHOE KOJIMUECTBO
0aiiT, a ympaBJjieHTe 3TUM IPOCTPAHCTBOM Bo3JjaraeTca Ha caM mporecc. PyHKIma
malloc(3) peamusdyeT OgHY KOHKPETHYIO MOJIeJIb pacupeiesieHusa naMaTu. Ecau ona
HaM He HPaABUTCA IO Te€M WJIU WHBIM IPUUYNHAM, MBI MOXKEM HAIMCaTh COOCTBEH-
HYIO QyHKIUIO nalloc, KoTopas, BEpOATHO, OyAeT o0paIiarbca K CHCTEMHOMY BhI-
30By sbrk. Ha camom meJsie MHOTME IporpaMMHbBIE TAKETHI PEaJTU3yIOT CBOU COOCT-
BeHHbIe aJITOPUTMBI pacupeiesIeHIA TaMATU C UCIIOJIb30BaHUEM CUCTEMHOTI'O BbI3O-
Ba sbrk. Ha puc. 1.2 nmokasaHbI BBAUMOOTHOIIIEHUA MEXK Y IIPUJIOKEeHeM, (QYHK-
el malloc M CMCTeMHBIM BBIBOBOM Shrk.

3mech MBI BUAVIM YeTKOE PasiesieHre 00A3aHHOCTEH: CUCTEMHBIN BBI30B BBIJIEJIAET
JOTIOJTHUTEJBLHYIO 00JIaCTh MaMATH OT MMEHU IIpoIiecca, a oubianoreuynad QyHK-
musa malloc pacmopsizkaeTcs 9TOM 00JIaCThIO.

Eirie onmH mpuMep, WIIIOCTPUPYIONINHA pa3JIUUYUAd MEKIY CUCTEMHBIM BBI30BOM
u 6ubsIroTeuHOM PyHKITMEl, — mHTEP(eiic, mpenocraBaseMblii cucremoit UNIX miis
ompefiesieHns TeKyIlell JaThl 1 BpeMeH!. B HeKOTOPBIX OMEePaIlMOHHBIX CHCTeMAaX
MMeeTCs IBA CUCTEMHBIX BHI30BA: OJUH BO3BpPAIIAeT BPeMdA, APyroil — nary. Jlrobas
crieruaabHaa 00paboTKa, TaKad KaK IepPexo/ Ha JIeTHee BPeMsA, BBITIOJIHAETCA -
pom uau TpedyeT BMeriaTeabcTBa yesoBeka. UNIX mpemocTaBisieT e IMHCTBEHHbBINH
CHCTEMHBII BLI30B, KOTOPBII BO3BpAIIlaeT KOJIUUYECTBO CEKYHI, ITPOIIEIINX C Haua-
Jaa 9moxu — 0 wacos 00 munayT 1 aaBapsa 1970 roga mo corsiacoBaHHOMY BCEMUPHOMY
Bpemenu (UTC). Jlio6aa nuTeppeTanusa 9TOro 3HaU€HUA, HATIPUMED IIPeCTaBIIe-
HUe B YJOOHOM [JIs YeJIOBeKa BUJE C YUEeTOM IIOSICHOTO BPEMEHH, ITI0JTHOCTHIO BO3JIa-
raeTcs Ha II0JIb30BaTeJIbcKUM mmporecc. CrangapTHas 6udamoreka sswika C comep-
JKUT (QYHKIIUY MPAKTUYECKHU [ JI00bIX cayuaeB. OHU, HaIpuMep, Pean3yoT
pasauuHbIe aJITOPUTMbI, YUUTHIBAIOIIME TIEPEXO0 Ha 3UMHee NN JeTHee BpeMs.
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Puc. 1.2. Pazdenenue ob6azannocmeil pynkyuu nalloc u cucmemnozo 8uL308a sbrk

IIpurknagHasa mporpamMma MoOXKeT obpalaTbcad KaK K CHCTEMHOMY BBIBOBY, TaK
U K 6ubauoreuHoil pyHKuu. Kpome Toro, cjieayeT IOMHUTD, YTO OMOJIMOTEUHBIE
(GYHKIMK B CBOIO OUepeb TaKKe MOr'yT 00palaThbCea K CUCTEMHBIM BBI30BAM. OTO
HATVISITHO IPOJAEeMOHCTPUPOBaHO Ha puc. 1.3.

Kon
NPUNOXEHNS

L

Monb3oBaTenbCkuii
npouecc

BubnnoteyHble OYHKLMM

CncTeMHble BbI30BbI

fnpo

Puc. 1.3. Pasauuus mexndy 6ubauomeunvimu pynryuamu C u cucmemHvlMU 6bL306AMU

IIpyroe oTinyre CUCTEMHBIX BHI30BOB OT OMOJIMOTEUHBIX DYHKI[MH 3aKJII0UAETC
B TOM, UTO CHCTE€MHBIE BLI30BbI 00€CII€UNBAIOT JIUIIb MAHIMAJJILHO HEOOXOAUMY 0
(QYHKIMOHAJIBHOCTD, TOIIA KaK OuOJMOTeUHble (DYHKIIUU YACTO IIPELOCTABIISIOT
0oJiee MIMPOKKE BOZMOMKHOCTH. MBI yiKe BUIEJU 9TO Pasjndmne Ha IpUMepe Cpas-
HEHUs CUCTEMHOTO BbI30Ba shrk ¢ 6ubanoTeuHoM pyHKITMei malloc. MBI elie CTOIK-
HEeMCs C 9TUM Pas3jInuyreM, Koraa OygeM cpaBHUBATh (PYHKIIUY HeOy(hepru3oBaHHO-
TO BBOJla/BBIBOZA (TyIaBa 3) M cTaHAapTHBIE (YHKIITMYU BBOJa,/BhIBOAA (TyIaBa 5).

CucremMHBIe BBI30BbI yIIpaBieHus mporeccamu (fork, exec u wait) oGbIYHO BBI3HIBA-
IOTCSI TI0JIb30BATEILCKUM IIPOIlecCOM HampAaMyio. (BermoMHUTE IPOCTYI0 KOMAaHI-
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HYI0 060s0uKy u3 guctunra 1.5.) Ho cyiecTByoT u Takue 61bOJIMOTeUHbIE (DYHK-
I[AY, KOTOPBIE CJIYIKAT AJIs YIPOIIEHUS CAMbIX PACIPOCTPAHEHHBIX CIyJYaeB: Ha-
mpumep, QyHKIIHT system u popen. B pasgese 8.13 MBI IPOAeMOHCTPUPYEM peasiu-
3aruo QYHKIUY SySten, BBITIOJHEHHYI0 HA OCHOBE CCTEMHBIX BEI3OBOB YIIPaBJIEHUSA
uporeccamu. B paszgesne 10.18 MBI ZOIIOSHUM 5TOT IpUMED 06PaOOTKOI CUTHAJIOB.

Yrobbl oxapakTepusoBaTh nuTepdeiic cucrembl UNIX, mcmonb3yeMblil 00JIBIITHIH-
CTBOM IIPOI'PAMMUCTOB, MbI JOJIYKHBI OyIeM OIKUCATh KaK CUCTEMHBIE BbI3OBhI, TAK
U HEKOTOopble 0ubsnmoTeunble GyHKkuu. Onucas, K IpUMepPy, TOJbKO CUCTEMHBIH
BBIBOB Shrk, MBI OCTaBUJIN ObI 0€3 BHUMAaHUs 0oJee YIOOHYIO I/ MPOorpaMMICTa
dyaKIIMIO Mmalloc, KOTopas IPUMEHAETCA BO MHOYKECTBe IIPUJIOKEeHUU. B aToit
KHUTe II0Jl TEPMUHOM QYHKYUSL MBI OyZeM IIoApasyMeBaTh U CUCTEMHBIE BBISOBHI,
u 6ubsmoTeuHble (QPYHKIINY, 3a UCKJIIOUEHNEM CIyUaeB, KOorga HeoOXoAmMo OyaeT
TMOAYEPKHYTH NMEIOIITUEeC OTIANUNA.

1.12. NopBepeHne nToros

Jra riaaBa mpeacTaBiageT coboil 0630pHYI0 sKCKypcuio mo cucreme UNIX. Msr na-
JIX OmIpelieieHre HEKOTOPhIX (PYHIAMEHTAJbHBIX MOHATHUM, C KOTOPBIMU CTOJIK-
HeMCs eIlfe He pas, U IIPUBeJI MHOTOUNCIeHHbIE ITPUMePhl HeOOIbIITNX IPOTpaMM,
uTOOBI BBl MOIVIY IIPEJCTABUTh cebe, 0 ueM IIOHeT PeUb B 9TOM KHUTE.

Crenyrolas riiaBa pacckasbiBaet o craggaprusanuu UNIX 1 o BANAHNY JesaTelb-
HOCTHU B 9TOI obJyiacTu Ha ee passutue. Ctangaptel, ocoberno ISO C u POSIX.1,
OyAyT HOCTOSTHHO BCTPEUYATHCS HAM HA IPOTAKEeHUU BCeil KHUTH.

YnpaxHeHuns

1.1. B cBoeii cucTeMe IPOBEPLTE U YOEIUTECH, UTO KATAJIOTU «.» U «..» ABJIAIOTCA
PaBINYHBIMU KaTaJIOTaMH, 38 MCKJIIOUeHIEM KOPHEBOTO KaTaJIora.

1.2. IIpocMoTpure ellle pas pe3yabTaT paboThI IPUMEPA, IIPEACTABIEHHOrO B JIVC-
Tuure 1.4, ¥ CKasKuTe, KyAa IIPOIIaJu IPOIlecChl ¢ uaeHTuuraropamu 852
u 853.

1.3. BxogHoii aprymMeHT (yHKIMU perror B pasmeie 1.7 ompeneseH ¢ aTpubyTom
const (B coorBeTcTBHUU co crangapTom ISO C), B To BpeMs KaK IeJJOUNCJIeHHbIH
apryMmeHT QyHKIUU strerror onpezaesieH 6es sroro arpudyra. [louemy?

1.4. Ecau npeamnosioKnUTh, YTO KaJleHTapHOe BpeMA XPaHUTCS B Bue 32-pas3psagHo-
'O IeJIOr'0 YKCJIA CO 3HAKOM, B KAKOM I'Ofy HacTynuT repenoinernne? Kakumu
cmocobaMu MOYKHO OTHAJIUTE JaTy IepernoyHenusa? BynyT au HaiifeHHBIe pe-
IIIeHUsI COBMECTHMBI C CYIIIEeCTBYIOIIUMHU ITPUTI0KEHUAMU?

1.5. TIpeamosokum, 4TO BpeMsA paboThI IIpollecca XpaHUTCS B BUe 32-pa3psa I HOTO
1[eJIOTO YHMCeJja co 3HaKOM u cucteMa orcuuTbiBaeT 100 TakTOB B cekyumy. Ye-
pes CKOJIbKO JHel HaCTYIINUT IIePeIloJIHeHIIe CUeTUNKA?



CraHpapTbl n peanusauum UNIX

2.1. BBepeHune

Hemauas pabora Oblya mpogenaana as craugaprusanuu cucreMbl UNIX u a3bika
nporpammvupoBauusa C. XoTsa NpuIoKeHuA Bceraa o6Jiafaan BEICOKOM IIepeHoCH-
MOCTBIO MeKy pasdHbiMu BepcusaMu UNIX, Tem He MeHee MOSIBJIEHIE MHOTOUMC-
neHHbIX Bepcuit UNIX B Teuenure 80-X rogoB IPUBEJO K TOMY, UTO KPYIIHbBIE TOJIb-
3o0BaTeau, Takue Kak mpasuTeabcTBo CIITA, Gblau BRIHYKIEHBI IIPHU3BAThL paspa-
OOTUYMKOB K BEIPAOOTKE CTaHIapTOB.

B sT0i1 rmaBe MBI cHauajia PAaCCMOTPUM Pa3IMUHbBbIEC IONBITKHA CTAHIAPTU3AI[UH,
IpeAIIPUHIMABIINECS 34 IIOCJIeJHYE ABa C IIOJOBUHON AeCATUIETH, a 3aTeM 00Cy-
IUM UX BaIusHue Ha peaausaruu cucteMbl UNIX, KoTophle 00CYy:KIAIOTCA B JaH-
HOI KHUTe. BasKHOiT yacThIO JIIOOBIX PAaOOT II0 CTaHAAPTUIAIIUN SBJISETCS CIeI[r-
duKanusa pasJInyYHbIX OrPAHNUYEHN, KOTOPbIE JOJKHBI OBbITh YCTAHOBJIEHBI IJIS
KasKIooi peaausarnuu, MO9TOMY MBI PACCMOTPUM 3TH OIPAHUUYEHUSA U PA3IUUYHbBIE
CIIOCOOBI OIIpeiesIeHIA NX 3HAUSH U .

2.2. Cranpgaptunsauuna UNIX
2.21.1SOC

B konme 1989 roga 6611 omobpen crangapT ANSI a1 si3bIKa IporpaMMUpPOBa-
Hua C — X3.159-1989. Jror craHmapT Tak:Ke ObLI IPUHAT KaK MEXKIYHaPOIHBINA
craugapt ISO/TEC 9899:1990. A66peBuarypa ANSI paciudpoBbIBaeTcs Kak Ame-
rican National Standards Institute (AmepurkancKuii HAIMOHAJIBHBIN WHCTUTYT
craHgapToB, npeacrasasiomuii CIIIA B Me:xayHapoaHOit opranmusaiiuu Mo CTaH-
maprusanuu — International Organization for Standardization, ISO). A66pesua-
Typa IEC osmauaer International Electrotechnical Commission (Me:xagyHaponguas
SJIEKTPOTEXHUUECKAA KOMUCCUS).

Craupgapt sisbika C Tereps MOAAepPIKUBAETCA U PA3BUBAETCS MEXKIyHAPOIHON pa6o-
ueit rpynnoit ISO/IEC no crangapTusamuu A3biKa mporpaMmMmupoBanua C, usBect-
Hoit kKak ISO/IEC JTC1/SC22/WGI14, unu coxkparnienno WGI14. Crargapt ISO C
IpeaHasHauYeH AJIS TOTO, YTOOBI 00eCIIeUnTh IIEPEHOCMOCTD ITPOTrpaMM Ha a3biKe C
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B caMble pasHble oneparnoHHbIe CUCTeMbI, He TobK0o UNIX. 9ToT cTaHmapT ompe-
JeJIsIeT He TOJbKO CUHTAKCHUC 1 CEMAHTUKY SI3bIKa, HO M COCTAB CTAHJAPTHOMK 610-
auoreru [ISO 1999, rimapa 7; Plauger 1992; Kernighan and Ritchie 1988, mpuJro-
sKernue B]. 9ta 6ubamoTexka mMeeT GOJIBIITOE 3HAUEHME, ITOTOMY UTO BCE COBPEMEeH-
"ble Bepcuu UNIX, B TOM Umcje onucaHHBIE B 9TOM KHUTre, 00A3aHBI IPEIOCTaB-
JATH OMOIMOTeKN PYHKITNI, onpeesieHHbIe cTaHTapToM a3bika C.

B 1999 roxy craugapt ISO C 6611 06HOBJIeH 1 om06peH kak ISO/TEC 9899:1999. Ou
B 3HAUUTEJIbHOI CTEIIeHU YJIYYIINAJ MOAJEePKKY IPUIOKEeHN, BHITIOJTHAIONINX Y-
CJI0BYI0 00paboTKy. M3smeHenus He 3aTpoHyau crangaptel POSIX, onuckiBaeMbie
B 9TOI KHUTE, 3a UCKJIOUEHNEM N00aBJIeHUA KJIIOUEBOTO CJIOBa restrict K HEKOTo-
PBIM IIpoTOTUIIAM (QDYHKI[UHA. DTO KJIIOUYEBOE CJIOBO COOOIIAET KOMIUIATOPY, KaK1e
CCBLJIKU TI0 YKAa3aTeJI0 MOKHO OIITUMU3UPOBATh, OTMeUYasa 00 bEKTHI, TOCTYII K KO-
TOPBIM OCYIIIECTBJIAETCA U3 (PYHKIIUI TOJHKO IIOCPEICTBOM JaHHOT'O YKa3aTesd.

Hauwnnas ¢ 1999 roga 6b111 ony0JIMKOBAHBI TPU TeXHUUECKNE OIIPAaBKU, UCIIPaB-
asrorue omuoku B craggapre ISO C: 8 2001, 2004 u 2007 rogax. B 6GosbIInHCTBE
cJayJaeB MeXK Iy ofoOpeHreM cTaHaapTa u Moau(uKaIel mporpaMMHOro obecrie-
YeHUsA, YUIUTHIBAIOIIE N3MEeHeHNs B CTAHAAPTAX, IIPOXOAUT KaKoe-To BpeMs. 1o
Mepe CBOeTO Pa3BUTHUA BCE CUCTEMbI KOMITUIAIIUN JO0ABIAIOT NN COBEPIIIEHCTBY-
0T MOAAEPsKKY mocsenueit sepcuu crangapra ISO C.

NHdopmauuio o Tekylem ypoBHe cooTseTcTBuA gcc ctaHaapty ISO C ot 1999 roga moxHO
HailTu no agpecy http://www.gnu.org/software/gcc/c99status.html. Xota cTaHpapT a3bika C
6b1n1 06HOBNEH M fononHeH B 2011 roay, B 3TOil KHUre paccMaTpuBaThCs OyaeT TONbKO BepCHs
071999 rofia, Tak KaK Apyrue cTaHaapThl NOKA He yYWUTHIBAIOT COOTBETCTBYIOLNE U3MEHEHNUS.

Bubaunorexky ISO C mo:xHO pas3buTts Ha 24 pasgeiia, OCHOBLIBAsSCH HA MMEHaX 3aro-
JIOBOYHBIX (DaiijioB, ompenesaeMbrx cranmaprom (tadsa. 2.1). Crammapt POSIX.1
BKJIFOUaeT 9T (paiijabl M, KPOME TOr0, OIIpeaeIsaeT PAL JOIMOJHUTEIbHELIX 3aI0JI0-
BouHBIX (paiimoB. Kaxk BugHO 13 Tabua. 2.1, Bce 9TH 3aroJJ0BOUYHBIE (haiiabl IOAIeP-
sKuBaioTcs ueTbIpbMa peanuzanuamu (FreeBSD 8.0, Linux 3.2.0, Mac OS X 10.6.8
u Solaris 10), onuceIBaeMbIMH Jajiee B 9TOH IJIaBe.

MepeyeHb 3aronoBoyHbix hannos ISO C 3aBucut ot Bepcuu Komnunatopa assika C, ucnonb-
3yemoil B TOM MAW UHOI onepaLuoHHoil cucteme. M3yyas Tabn. 2.1, umeiite B BUAY, YTO
FreeBSD 8.0 pacnpocTpaHseTca ¢ gcc Bepcuu 4.2.1, Solaris 10 — ¢ Bepcueit gcc 3.4.3 (B fo-
nosiHeHne K cobcTBeHHOMY C-KomMnunaTopy, Bxogsalemy B coctas Sun Studio), Ubuntu 12.04
(Linux 3.2.0) - cgcc Bepcum 4.6.3,a Mac 0S X 10.6.8 — ¢ gByms Bepcuamu gec, 4.0.1m 4.2.1.

Tabauya 2.1. Ilepeuens 3a2010604HbLX (Pailnos, onpedensemvrx cmandapmom ISO C

3arooBou- | FreeBSD | Linux | Mac OS X | Sola- | Onucanue

Helil paiin | 8.0 3.2.0 [10.6.8 ris 10

<assert.h> . . . . IIpoBepka mporpaMMHBIX YTBEPIKAE-
HU

<complex.h> . . . . IToxmep:xka apudMeTHKM KOMILIEKC-

HBIX YHCeJI

<ctype.h> . . . . Tumsr cuMBOJIOB



2.2. CraHgaptm3aums UNIX

59

3aro10Bo4-
HBIII (paiin

FreeBSD
8.0

Linux
3.2.0

MacOS X
10.6.8

Sola-
ris 10

Onucanue

<errno.h>

<fenv.h>

<float.h>
<inttypes.h>

<150646.h>

<limits.h>

<locale.h>

<math.h>

<setjmp.h>

<signal.h>
<stdarg.h>

<stdbool.h>
<stddef.h>
<stdint.h>
<stdio.h>

<stdlib.h>
<string.h>
<tgmath.h>

<time.h>

<wchar.h>

<wctype.h>

Kogsr omubox (paszen 1.7)

OKpy:KeHUe oneparuii ¢ IaaBaoIei
3aIATON

ApudmeTuKa c IIaBaIei 3aaTon

IIpeo6pasoBaHuA 11€JIOYNCIEHHBIX
THUIIOB

AbTepHaTUBHBIE MAKPOCKI OII€PATO-
POB OTHOIIIEH U

KoncrauTs! peanusamuu (paszgen 2.5)

Kuacesl peruoHaIbHBIX HACTPOEK
(JIoKaJIe)

MaremaTruecKre KOHCTaHThI

Henoxkanbubie mepexoas! (pas-
neat 7.10)

CurraJsl (r1aBa 10)

CoucKu apryMeHTOB IIepeMeHHOI
IJIVHBI

Jlornueckuii TUII 1 3HAUCHU S
CraHgapTHBIE OITpeIeIeHU s
ITemouncieHHbIE TUITHI

CranmapTHas OubJIroTeKa BBOA-
BbIBOJIA (TVIaBa 5)

DyHKIMY 00I[ero Ha3HAYCHU
Omnepaiuu HaJ CTPOKaAMU

Magkpoomnpeesennss MaTeMaTye-
CKUX omIepamnuii

Bpewms u gara (pasgen 6.10)

Pacmupennas nogmepsxKa MHOTO-
0aNTHBIX CHUMBOJIOB

Krnaccupuranus u GyHKIIIYT Ipeosd-
pasoBaHUA MHOTOOAHTHBIX CUMBOJIOB

2.2.2. IEEE POSIX

POSIX — aT0 cemeiicTBO CTaHIAPTOB, paspaboranHbIX oprarnusamnueit IEEE (Insti-
tute of Electrical and Electronics Engineers — UHCTUTYT UHKE€HEPOB 3JIEKTPOHU-
Ky u paguorexHukm). Ad6opeBuarypa POSIX pacmudpossiBaeTca Kak Portable
Operating System Interface (MuTepdeiic mepeHOCUMOIi OITepPaITnOHHON CUCTEMBbI).
WM3HauaabpHO 9TO Ha3dBaHUE OTHOCUJIOCH TOJIBKO K ctanaapTy IEEE 1003.1-1988 (uu-
Tepdeiic OmepaoHHONi CUCTEMBbI), HO ITO3JHEE OHO CTAJI0 O0BEeIUHATL MHOKECTBO
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IPYTUX CTAaHIAPTOB U IIPEJBAPUTEILHLIX CTAHAAPTOB IpoeKTa mog Homepom 1003,
B TOM YHKCJIe KOMAaHAHY0 000710uKy 1 yTuauTsI (1003.2).

OCHOBHOI MHTepecC A Hac OyIeT IIpefcTaBIasaATh CTaHIapT Ha nmHTepdeiic mepeHo-
cumoii onepanuonHoi cucteMbl 1003.1, 1e/Ib KOTOPOTO COCTOUT B IIOBBIIIIEHUH IIe-
PEHOCUMOCTH MPUJIOMKEHNI Mex Ay pasauduabiMu Bepcuamu UNIX. 9Tor ctangapT
orpejiesisseT Habop CIyKO, KOTOPBIe JOJIYKHA ITPEJOCTABIATD OIlePAIlMOHHA S CUCTe-
Ma, ecJiv OHA IrpeTenayeT Ha 3BaHue «POSIX-coBmecTumoii». Xots crangapt 1003.1
u OasupyeTrcsa Ha onepalinonuoi cucreme UNIX, Tem He MeHee OH He OrpaHUYNBa-
ercsa UNIX u UNIX-momoOGHBIMU OIlepaIlMOHHLIMU cHUCTeMaMu. JlelicTBUTENIbHO,
HEKOTOpPbIe IMPOU3BOAUTEIN IIPOIPHUETAPHBLIX OMEPAIMOHHBIX CHCTEM yTBepKIa-
IOT, UYTO UX CUCTEMBI ABIAI0TCSI POSIX-cOBMECTUMBIMHU, B TO K€ BPeMs COXPAHA
BCe CBOU IIPOTIpUeTapPHbIe 0COOEHHOCTH.

ITockonbKy crangapt 1003.1 ompenensaer unmepgeiic, a He peaiu3ayuio, Mex Iy
CHCTEMHBIMU BBI30BAMH U OMOJMOTEUHBIMU PYHKIUAMU He HeIaeTCs HUKAKUX
pasauunii. CTraHIapT UMEHYeT BCe MPOLENY Dbl QYHKUUAMU.

CrangapThl TPOJOJIKAIOT HENIPEPHIBHO pasBuBaThedA, u 1003.1 He ABIsAeTcA wuc-
KJaroueHueM. Bepcusi atoro crangapra ot 1988 roga, IEEE Standard 1003.1-1988,
Oblja HOTOJHEHA W MpeAcTaBJieHa Ha paccMoTpenme MeXIyHApPOAHOM opraHmu3a-
muu 1o craugaprusanuu (ISO). Teker crangapTa ObIT MOJHOCTHIO ITepepabdoTaH,
XOTS IIPU STOM He OBLIIO 100aBJI€HO KAKUX-JINM00 HOBBIX MHTEP(ENCOB NI 0COOEH-
HocTel. OKOHUYATeIBHBIN JOKYMeHT ObLT onyoarnkoBaH Kak IEEE Std 1003.1-1990
[IEEE 1990]. Ou Ttak:ke aBaserca MexayHapoaubiM craHgapTom ISO/TEC 9945-
1:1990. O6w1uHO 3TOT cTaHAapT HasbiBatoT POSIX.1, u B 3TO KHUTre TaKiKe HucC-
TOJIb3YeTCsA 9TO 0003HAUEHUE.

Pabouas rpynna IEEE 1003.1 mpogos:kuia BHeCeHNe M3MEHEHHHN B CTAHIAPT.
B 1996 rony 6nl1a u3gaHa mepecMoTpeHHas Bepcus craugapra IEEE 1003.1. Ona
BKJouasga B ceba crapgapt 1003.1-1990, crangapT Ha paciliipeHUs peabHOI'o
Bpemenu 1003.1b-1993 u unTepdeiichl MHOIOIIOTOYHOrO IPOrPAMMUPOBAHUSA IO,
HasBaHUeM pthreads nas morokoB POSIX. Ora Bepcusa ctanzapTa Ob1a OIIy0JInKoO-
Bana Kak International Standard ISO/IEC 9945-1:1996. B 1999 roxy ¢ BeIxomoM
craggapra IEEE Standard 1003.1d-1999 6w1iu mo6aBiieHBI YIyUIlleHHbIE MHTEP-
(deiicel peasbuoro Bpemenn. I'of cuycts O0b1a onyoankoBaH ctaugapt IEEE Stan-
dard 1003.1j-2000, B KOTOpPOM IOSABUJINCH JOIIOJHUTEIbHEIE, eIlle 00Jee YIyUIeH-
Hble UHTep(delickl peasbHOTO BpeMeHU. B aToM sxe rony Bwiniesa cranzapT IEEE
Standard 1003.1q-2000, zo6aBuBIIMiT pACIITIUPEHUSA TPACCUPOBKY COOBITHI.

Bepcusa craagapra 1003.1 ot 2001 roga otyinmuajiach OT IPEAIIECTBYIOMINX BEPCUIA
TeM, UTO OHa Oo0'beAMHMJIa B cebe HeKOoTOphle MompaBKu u3 cranmzapto 1003.1,
1003.2 u gacts Single UNIX Specification (SUS — egunas cnenudpuramus UNIX)
Bepcuu 2 (mogpobHee 00 ATOM CTaHAapTe pPacCKasbIBaeTCs HIUKe). B oKoHUaTe Ib-
uoiit BapuauT IEEE Standard 1003.1-2001 Borriu cienyrolmye cTaHIapThI:

e ISO/IEC 9945-1 (IEEE Standard 1003.1-1996), BkJirouarorumit
e IEEE Standard 1003.1-1990
e IEEE Standard 1003.1b-1993 (paciinpesus peajabHOr0 BPeMEHI)



2.2. CranpapTtmsaums UNIX 61

e IEEE Standard 1003.1¢c-1995 (pthreads)
¢ IEEE Standard 1003.1i-1995 (corCOK TeXHUYECKUX UCIIPABJICHMI)

e IEEE P1003.la mpeaBapuTeJbHBIN cTaHAApPT (IIePEeCMOTP CHCTEMHBIX MHTEp-
(deiicon)

e IEEE Standard 1003.1d-1999 (yayulieHHBIEe pACIIINPEHN PeaJIbHOTr0 BpeMeHI)

e IEEE Standard 1003.1j-2000 (momosHHUTEJbHBIE YJIYUIIEHHBIE DPACIIMPEHUS
peasbHOTO BpeMeHM)

e IEEE Standard 1003.1g-2000 (TpaccupoBKa)

e Yactu crangapra IEEE Standard 1003.1g-2000 (ge3aBucuMbIe OT IIPOTOKOJIA
uHTepderich)

e ISO/IEC 9945-2 (IEEE Standard 1003.2-1993)

e IEEE P1003.2b mpeaBapuTeabHBIH cTaHmapT (000J0YKA U MOMOJHUTEIbHBIE
YTUJIUTHI)

¢ IEEE Standard 1003.2d-1994 (rakeTHbIe pacIInpPeHU)
¢ Ocuosusle cnenmupuranuu Single UNIX Specification Bepcuu 2, BKrtouas

¢ System Interface Definitions, Issue 5 (onpezesienusa cucTeMHBIX HHTEPdEIi-
COB, BBIITYCK H)

¢ Commands and Utilities, Issue 5 (KoMaHIBI 1 YTUIUTHI, BBIIYCK 5)

¢ System Interfaces and Headers, Issue 5 (cucTemubIe mHTEpPdeiichl 1 3aT0JI0-
BOUHBIE (haiijIbl, BEIIYCK 5)

¢ Open Group Technical Standard, Networking Services, Issue 5.2 (Trexuuue-
CKUII CTaHAAPT Ha CeTeBbIe CIIYsKObI, BHIITYCK 5.2)

e ISO/IEC 9899:1999, Programming Languages — C (a3bIKH IIporpaMMHUpPOBa-
"Hug — C)

B 2004 rony cuenupuramnusa POSIX.1 6b1y1a JommoIHeHA TeXHUYECKUMHY UCIIPaBJIe-
Huamu. B 2008 6111 mpousBeieHbl 60Jiee OOIINPHbIE UCIPABICHUS U BIMTYII[EHbI
kak Base Specifications Issue 7 (6azoBble crieniupuKaIUN, BLIIYCK 7). 9Ta BepCcus
on11a omoopena oprarusamnueit ISO B koume 2008 u onyoaukosana B 2009 mox ma-
3BaHueM International Standard ISO/IEC 9945:2009. 9ToT cTangapT OCHOBBLIBa-
eTCsl Ha HEKOTOPBIX IPYTIUX CTAHZAPTAX:

e IEEE Standard 1003.1, usgauue 2004 roga

¢ Open Group Technical Standard, 2006, Extended API Set, Parts 1-4 (paciu-
peHHbIe TPOrpaMMHBIe WHTepdelickl, uactu 1-4)

e ISO/IEC 9899:1999, BKIIOUAIOIINIT UCITPABICHUA

B raba. 2.2, 2.3 u 2.4 n1puBOAATCS CIIMUCKU 003aTeIbHBIX 1 JOIOJHUTEIbHBIX 3a-
TOJIOBOUHBIX (paiisoB, mpexycMmarpuBaeMbix crangapToM POSIX.1. ITockoJabKy
POSIX.1 BrirouaeT craHgapTHBIEe OubauoTeunblie pyuriuu ISO C, o TakxKe Tpe-
OyeT HaAJIUUUS 3ar0JIOBOUHBIX (haiijioB, ImepeuncJeHHbIX B Taba. 2.1. Bce ueThipe
TaOJIUIBI IPECTABJISIOT COO0I IepeueHb 3ar0JI0BOUHBIX (haiijioB, KOTOPhIE BKJIIO-
UeHbI B 00CYsKAaeMble 3[eCh Pean3aliy OePaIr[MOHHBIX CUCTEM.
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B sroit KHuUTe MBI onuckiBaeM Bepcuio cranzapra POSIX.1 or 2008 roga, BKJIO-
YaroIlyoo B cedda QpyHKiuu, onpeaensenusie craugaprom ISO C. Ero uatepdeiics
oJpas3aedaoTed Ha 00s3aTeIbHbIe IJIA peajus3alluil U JOIOJHUTe bHbIe. Kpome
TOTO, TOTOJHUTEJIbHBIEe NHTEP(EICHI 0 CBOel (hYHKITMOHAJIHLHOCTU HONPa3Ies-
orca Ha 40 kareropuii. Kareropmuu eirie He ycrapeBmux nHTepP(ECOB Iporpam-
MUPOBAHUA IIEPEUNCIIEHHI B Ta0J. 2.5 ¢ coOTBeTCTBYOIMUMY UM Kogamu. Kogbr —
9TO ABYX- WJIN TPEXCUMBOJIbHBIE COKPAIIEHMA, KOTOPBIE IIOMOTAIOT UACHTU(DUIIN-
poBaTh PYHKIIMOHAJIBHYIO 001acTh nHTepdeiica. C IOMOIIIbIO 3TUX KOJOB B TEKCTE
CIIPABOYHOI'0 PYKOBOICTBA OTMEUAIOTCSA MECTA, I'le OIMChIBaeMble MHTeP(eiChI 3a-
BUCAT OT MOAJEPKKMU COOTBETCTBYIOIIErO MOI0oaHeHnsi. MHOrMe 13 JOIOJIHUTEb-

HBIX UHTeP()ENCOB OTHOCATCA K PACIIUPEHUAM PEaJbHOT'O BDEMEHN.

Tabauya 2.2. Ilepeuensb 0053aMmelbHbLX 3020]10804HbLX (AiLLO8, Onpedensemblx

cmandapmom POSIX
3arosxoBou- FreeBSD| Linux| MAC OS X | Sola- | Onucanue
HbI# daiix 8.0 3.2.0 | 10.6.8 ris 10
<aio.h> . . . . ACUHXPOHHBIH BBOJ/BBIBOJ,
<cpio.h> . . . . ApxuBarop cpio
<dirent.h> . . . . Pab6ora ¢ katasoramu (pas-
nen 4.22)
<dlfen.h> . . . . JuHamMmuecKoe CBA3bBIBAHUE
<fcntl.h> . . . . Yupagierue (aiiiom (pas-
neit 3.14)
<fnmatch.h> . . . . IITa6oHBI UMEH (paiiioB
<glob.h> . . . . IITa6nou®! Iy TEl B haiimoBOI
cucreme
<grp.h> . . . Daiin rpynn (paszes 6.4)
<iconv.h> . . . ITpeoOpasoBaHVe KOZUPOBOK
CHMBOJIOB
<langinfo.h> . . . . KoncranThI cBeieHU 0 A3BIKAX
<monetary.h> . . . . Tune! u GyHKIUYT 1149 QUHAHCO-
BBIX BBIUMCJIEHUN
<netdb.h> . . . . Omnepaiuu ¢ pacipeeseHHOHN 6a-
3011 CUCTEMHBIX JaHHBIX
<nl_types.h> . . . . Karasoru ¢ coobiieHuAMU
<poll.h> . . . . dyurmusa poll (pasgen 14.4.2)
<pthread.h> . . . . IToToxku (roaBer 11 u 12)
<pwd.h> . . . . ®daiin napoJieit (pasgen 6.2)
<regex.h> . . . . PerynsapHsbie BeIpakeHUA
<sched.h> . . . . IInanupoBUTUK
<semaphore.h> . . . . Cemadopbt
<strings.h> . . . . Omnepanuu HaJ CTPOKAMU
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3aroJyioBou- FreeBSD| Linux| MAC OS X | Sola- | Onucaune

HbI daiix 8.0 3.2.0 | 10.6.8 ris 10

<tar.h> . . . . ApxwuBarop tar

<termios.h> . . . . TepMuHAaIBLHBINA BBOJ,/BBIBO
(rsraBa 18)

<unistd.h> . . . . CuMBOJIbHBIE KOHCTAHTHI

<wordexp.h> . . . JomonHeHMe CI0B IO MIA0JI0HY

<arpa/inet.h> . . . . Cetb HTepHeT (T71aBa 16)

<net/if.h> . . . . JlokasnbHBIE ceTeBble MHTEP(deit-
cel (T1aBa 16)

<netinet/in.h> . . . . CemelicTBO agpecoB MuTepHeTa
(pasmen 16.3)

<netinet/tcp.h> . . . . Omnpexpenenus nporokoaa TCP

<sys/mman.h> . . . . Yupagiienue nmaMAaTbIO

<sys/select.h> . . . . dyurnusa select (pasgesr 14.4.1)

<sys/socket.h> . . . . HNureppdeiic coxeros (riaasa 16)

<sys/stat.h> . . . . IToryuenue cBefeHUM 0 haimax
(rsiaBa 4)

<sys/statvfs.h> . . . . Nuadopmanusa o paiiaoBoii cuc-
TeMe

<sys/times.h> . . . . Bpewmsa paboTs! npoiiecca (pas-
nexn 8.17)

<sys/types.h> . . . . IIpuMUTHBEI CUCTEMHBIX TUIIOB
nauHbIX (pasge 2.8)

<sys/un.h> . . . . OmnpegeneHus, KacaloIlluecs Co-
keroB qomerna UNIX (pasmgesn 17.2)

<sys/utsname.h> . . . . Hassanwue cucrems! (paszen 6.9)

<sys/wait.h> . . . . YupasJienue mporeccamu (pas-
et 8.6)

POSIX.1 He BKJIIOUaeT B ce0s IMOHSATHE CYIEPIIOJIb30BaTelid. BMecTo 3TOro roBo-
PUTCS, YTO HEKOTOPBIE JAEHCTBUS TPEOYIOT «COOTBETCTBYIOIINX NPUBUJIETUH», HO
omnpepnenenne aToro repmuaa POSIX.1 ocTaBiisieT Ha ycMOTpeHIe KOHKPETHOU pea-
ausanuu. Bepcuun UNIX, paspabGoTaHHBIE B COOTBETCTBUU C IPUHIIUIAMU 0es3-
onacHocT MuHumMcTepcTBa 060pousl CIITA, nMe0T MHOTOYPOBHEBYIO CHCTEMY 0e3-
oITacHOCTH. B aTo# KHUTe MBI OyZeM II0JIb30BaThCA TPAUIINOHHON TePMUHOJIOT el
¥ Ha3BIBATh TaKlUe JeMCTBUA KaK TPeOyIoIue IPUBUJIETUI CYIEePIIOIb30BaATENA.

ITo mporrrecTBUY OUTH ABAAIATH JIET PAGOTHEI CHOPMUPOBAINCH CTAHIAPTHI, KOTO-
pble MOKHO CUMTATH JOCTATOUHO 3pebIiMu u ycroapimumuca. Crangapt POSIX.1
O TeP*KUBAETCA OTKPBITOM paboueli rpynnoi, uasecTHoi Kaxk Austin Group (http://
www.opengroup.org/austin). YTo0bl cTAaHAAPTHI OCTABAJINCH AKTYAJbHBIMU, BPEMS
OT BpEMEHU OHU JOJIKHBI IOATBEPKIATHCI UJIU O0HOBIATHCH.
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Tabauuya 2.3. 3azonosounbvie gaiiavt pacwupernuii XSI, onpedensemvLe

cmandapmom POSIX

3aromosounslii | FreeBSD | Linux | MAC OS X | Sola- | Onmucanue

daiin 8.0 3.2.0 | 10.6.8 ris 10

<fmtmsg.h> . . . . BriBog coobmienuii B hopmartu-
POBAaHHOM BHUE

<ftw.h> . . . . 0O0xox nepesa ¢aiinos (pas-
nen 4.21)

<libgen.h> . OmnpepeneHus O QYHKITUHN IT0-
HCKA TI0 abJIoHY

<ndbm.h> . Omneparuu ¢ 6a30¥ JaHHBIX
(crargapra dbm)

<search.h> . ITouck mmo Tabanmam

<syslog.h> . . . . CucremMHOe JKypHAJINPOBAHNE
(pasmen 13.4)

<utmpx.h> . . . Pa6ora ¢ yueTHBIMU 3anIBCAMU

moJib3oBaTesein

<sys/ipc.h>
<sys/msg.h>

<sys/resource.h>

<sys/sem.h>

<sys/shm.h>

<sys/time.h>

<sys/uio.h>

IPC (pasgen 15.6)
Ouepenu coobiennuii (15.7)

Onepanuu Ha pecypcamu (pas-
men 7.11)

Cemadopst (15.8)

Paspensiemas namars (pas-
nen 15.9)

Tuns! TaHHBIX AJIA XPaHEHUSA
BpEMEHU

BekTopHble onepaiiuy BBojga/
BbIBOJA (pasmen 14.7)

Tabauuya 2.4. Heo6s3ameibHble 3420710604 HbLe (haillbl, onpedesemvle

cmandapmom POSIX
3aromosounslii | FreeBSD | Linux | MAC OS X | Sola- | Onmucanue
daiin 8.0 3.2.0 | 10.6.8 ris 10
<mgueue.h> . . . Ouepenu cOOOIIEHUH
<spawn.h> . WNurepdeiic damycka mporpamm
B CHCTEMaX PeaJIbHOI'O BPeMEeHH’
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Tabauuya 2.5. Heobs3ameavHbie epynnvl unmep@eiicoe POSIX.1 u ux kodvi

Kox

O6as3arenn-
mele gaa SUS

CuMBoIMUYECKaa KOHCTAHTA

Onucanue

ADV

CPT

FSC

1P6
ML

MLR

MON

MSG

MX

PIO
PS

RPI

RPP

RS

SHM

SIO

SPN

SS

TCT

_POSIX_ADVISORY_INFO

_POSIX_CPUTIME

_POSIX_FSYNC

_POSIX_IPV6
_POSIX_MEMLOCK

_POSIX_MEMLOCK_RANGE

_POSIX_MONOTONIC_CLOCK

_POSIX_MESSAGE_PASSING

__STDC_IEC_559__

_POSIX_PRIORITIZED_IO
_POSIX_PRIORITY_SCHEDULING

_POSIX_THREAD_ROBUST_PRIO_
INHERIT

_POSIX_THREAD_ROBUST_PRIO_
PROTECT

_POSIX_RAW_SOCKETS
_POSIX_SHARED_MEMORY_OBJECTS

_POSIX_SYNCHRONIZED_IO

_POSIX_SPAWN

_POSIX_SPORADIC_SERVER

_POSIX_THREAD_CPUTIME

KoncynbpraTuBHas naGOpMAI U
(pacuiupenue peajJbHOTO BDEMEHM)

W3mepenue BpeMeHu paboOTHI IIPO-
necca (paciiupenue peajbHOro Bpe-
MeHHN)

Cunaxponusanus Gaiios
WNuTepdeiicer IPV6

BiokupoBKa mamMaATH mpoIlecca
(pacuiupenue peajJbHOTO BpEMEHM)

BiokupoBka ob6a1acTu mamMmaTu (pac-
IIVPEeHVEe PeaIbHOT0 BPEMEH )

MonoToHHBIE Yackl (paciiupeHue
peabHOTO BPEMEHTII)

Ilepemaua coobirenuit (paciiupe-
HUe PeaJbHOI'0 BpEMeHN)

HomnoJsiHeHUe ¢ IJIaBaroIieil 3amnsa-
Toi1, coorBeTcTByIOIee IEC 60599

IIpuopuTeTHBII BBOJ/BBIBOZ,

IInanupoBaHMe IPOITECCOB (pPacIiu-
peHue peaJibHOTO BpeMeHU)

HacsemoBanue npruopurera HaeK-
HBIX MBIOTEKCOB (paciiupeHue pe-
aJIbHOT'O BPEMEeHM)

3almuTa NpUOpuUTETa HaZEMKHBIX
MbIOTEKCOB (pacIlInpeHue peaabHo-
TO BpEMEHM)

HuskoypoBHEBbIE COKETBI

O6BeKThl pas3aenseMoil maMATH
(pacuiupenue peajJbHOTO BpEMEHM)

CuHXPOHU3UPOBAHHBIN BBO,/BHIBOJ
(paciupenue peajbHOTO BPEMEHN)

3amyck mpolieccoB (paciiupeHue
peaJbHOTO BpEMEHI)

CepBep Heneproandeckux (cmopa-
IUYECKUX) IIPOIEecCcoB (paciiupe-
HUE peaJbHOI0 BpeMeHN)

VsmepeHue mpoeccopHoro Bpeme-
HU AJIA IIOTOKOB (paciiupeHue pe-
aJIbHOT'O BpEMEHH)
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Tabauuya 2.5 (npodonicernue)

Kox | O6asareas- | CumBoamueckas KoHcTaHTa | Omucanue
woie nasa SUS

TPI _POSIX_THREAD_PRIO_INHERIT HacioegoBanue nmpuopuTreTa moToKa
(pacuiupenue peajJbHOTO BpEMEHM)

TPP _POSIX_THREAD_PRIO_PROTECT 3amuTa IpuopuTeTa MoToKa (pac-
IIUpeHre PeasbHOTO BPEMEHMN)

TPS _POSIX_THREAD_PRIORITY_ IInmanupoBaHMe BBHIMOJHEHUSA II0O-

SCHEDULING TOKOB (paciiupeHune peaibHOTO

BpPEMEeHN)

TSA _POSIX_THREAD_ATTR_STACKADDR | Axpec cTeKa IIOTOKa

TSH _POSIX_THREAD_PROCESS_SHARED | CHHXpOHUBAIMA ITOTOKOB MEXKIY
mpoleccaMu

TSP _POSIX _THREAD_SPORADIC_SERVER| CepBep HemepuomauuecKux (cropa-
IUYEeCKUX) IIOTOKOB (paciiupenue
peaJbHOTO BPEMEHI)

TSS _POSIX_THREAD_ATTR_STACKSIZE | Pasmep cTeka moToxa

TYM _POSIX_TYPED_MEMORY_OBJECTS | TmnuaupoBaHHaA MaMATH (pacIIu-
peHuUe peaJbHOTO BpEMEHM!)

XSI . _XOPEN_UNTX WuTeppdeticer pacmupernuii X,/Open

2.2.3. Single UNIX Specification

Single Unix Specification (Egunasa cnenmudpuramusa UNIX) mpeacraBiaser coboit
HagMHOMKecTBOo ctaHnmapra POSIX.1 u onpenesnseT JOTMOJIHUTEIbHBIE HHTEP(dech
pactiupenusa GyHKIIMOHAJIBHBIX BOBMOYKHOCTEH, ITPEIOCTaBIsIeMbIX 0a30BOIi CIIe-
nudpuranueit POSIX.1. Craggapt POSIX.1 aBiasdeTcs sSKBUBaJeHTOM paszesia Ba-
se Specification (6asoBsre cuenmuduranun) cuenudpuranuu Single UNIX Specifi-
cation.

Pacmiupenue X/Open System Interface (XSI) ompenenser AONOJTHUTEIbHBIE WH-
Tepdeiicel POSIX.1, KoTopble MOJKHBI MOAIEeP:KUBATHCA peansalineii, YTo0bl
OHA TOJIyUMJIa ITPaBo UMeHOBaTheA « X SI-coBMecTMOIi». B UX YMCI0 BXOAAT: CUH-
XpoHU3anua (aiiaoB, agpec U pasMep cTeKa IIOTOKA, CHHXPOHU3AIIUA IIOTOKOB
MeXKJy IpolleccaM¥u W CUMBOJIbHaA KoHcTaHTa _XOPEN_UNIX (Bce OHU OTMeUYeHBI
B Tabu. 2.5 kak «O6sasarenbubie ajad SUS»). Toabko XSI-coBMecTuMbIe peaimnsa-
UM MOTYT Ha3bIBaThCA onepamuonubsiMu cucremMamu UNIX.

Toprosas mapka UNIX npuHagnexut The Open Group, KoTopas UCNONb3YeT eANHYIO CneLm-
tdukaumto UNIX pns onpefenenus nHtepdeincos, 0653aTeNbHbIX 418 peann3aLnm B cucte-
Me, YTo6bl OHa NOJTyYMaa NPaBo HasbiBaTbes cucTemoit UNIX. YTo6bl nosyymnTh NULEH3MIO
Ha npaBo ncnonb3oBaHua Toproson mapku UNIX, peanusauyms gonkHa npoinTu cepuio Tec-
TOB Ha COOTBETCTBME.

HNurepdeiicsl, HeobA3aTeIbHBIE I/ XSI-COBMECTUMBIX CUCTEM, AeJIATCI Ha QYHK-
IUOHAJJIbHBIE TPYIIIIEI:
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o IMMudpoBanue: 0003HAYAIOTCA CUMBOJIbHON KoHCcTaHTOM _XOPEN_CRYPT

e PacmupeHuns peajbHOr0 BpeMeHM: 0003HAUAIOTCSA CHMBOJIBHON KOHCTaHTOM
_XOPEN_REALTIME

e JlomoyiHEeHUW S PeaJbHOTO BpEMeH!

e TIloTOKu peasbHOrO BpeMeHM’: 0003HAUAIOTCS CUMBOJIBHOM KOHCTAHTOM _XOPEN_
REALTIME THREADS

e JlomosiHEeHUS K TOTOKAM PeaJbHOTO BpeMeH!

Enunasa cnenuduranua UNIX (SUS) nybaukyercsa oprauusamnueit The Open Gro-
up, cpopmupoBarHoii B 1996 roxy B pesynbrare cauaaus X/Open u Open Software
Foundation (OSF). X/Open npunaie:xxut usganue «X/Open Portability Guide»
(PykoBozacTBo X/Open 10 IepeHOCUMOCTH), KOTOPOe 3aMCTBOBAJIO O Pe/eIEHHbIe
CTaHJAPTHI U 3aTIOJTHUJIO ITPOGEJIBI, CBA3AHHBIE C OTCYTCTBYIOIIUMU (PYHKIIMOHAIH-
HBIMHU BO3MOKHOCTSAMU. 1[e1bI0 9TUX PYKOBOACTB OBLIO HMOBBIIIIEHE IEPEHOCHMO-
CTH TPUKJIAJHBIX TPOTPaMM, KOTOPOE CTAJI0 BO3MOMKHBIM OJiarogaps MPOCTOMY
CJIeTOBAHUIO OMYOJIMKOBAHHBIM CTAHLAPTAM.

IIepBas Bepcusa Single UNIX Specification 6n1ma nzgamna X/Open B 1994 rogy. Oua
M3BECTHA TaK:Ke Iof HasBaHueM «Spec 1170», MOCKOJBKY comepikaJia IIPUMepPHO
1170 unaTepdeiicor. CBouMu KopHAMU OHA yxoauT B mHuUuatupy Common Open
Software Environment (COSE — O611r1ast oTKpbITasa IporpaMMHas cpefa), MeIb Ko-
TOPOI COCTOSIIA B TOM, UTOOBI €11ie 6OJIbIIe TOBBICUTE IIePEHOCUMOCTh ITPUJIOMKEH I
merkay pasiauuabiMu peanudanuavu UNIX. I'pynmna COSE — Sun, IBM, HP, Novell/
USL u OSF — marnyJsa 3HaYNTeJIbHO JaJbIlle ITPOCTOT0 0fo0peHuA cTaHaapToB. [lo-
TOJITHUTEJHFHO OHA WCCJefoBaja MHTepPdeichl, 00BIYHO UCIOJIb3yeMble KOMMepYe-
CKUMHU IPUJIOKeHuAMU. B pesyabraTe Ob1iu oToOpanbl 1170 nHTEp(deiicoB u, KpoMe
Toro, mobasienbl X/Open Common Application Environment, Issue 4 (CAE — O6-
mias cpeja IPUIoKeHN, n3BecTHA TaK:Ke KaK X PG4, MOCKOJIbKY UCTOPUUECKHU ee
peIIecTBeHHINKOM ObLI0 PyKoBoacTBO X /Open Portability Guide), System V Inter-
face Definition, Issue 3 (SVID — Onpezenenue unrepdeiica System V) u OSF Appli-
cation Environment Specification (AES — Cnemupuraiusa cpeanbl IPUI0KEHMIT).

Bropasi Bepcus Single UNIX Specification 6s11a usgana The Open Group B 1997 ro-
ny. B HOByI0 Bepcuio Oblyia fobaBjeHa MOIePIKKa IOTOKOB, HHTEeP(EICOB peab-
HOT'0 BpeMeHU, 64-paspanuoi apudmMeTuk, GaiijaoB 00JLIIOro pasMepa M MHOI'O-
0alTHBIX CMBOJIOB.

Tpetbsa Bepcus Single UNIX Specification (coxparenuo — SUSv3) 6bl1a omryoam-
koBaua The Open Group B 2001 roxy. Basossie criertupuranuu SUSV3 Te ke, 4TO
u B craugapre IEEE Standard 1003.1-2001, u pasaensaioTcs Ha YeThIpe KaTeTOPUM:
«OcHOBHBIE ompeneneHusa», «Cucremuble mHTEp(deiickl», «KomMaHgHAaa 0007I0UKaA
u yruauTbl» u «O6ocHoBaHUe». SUSV3 Tak:ke BKJouaeT B ceda X/Open Curses
Issue 4, Version 2, o sTa cuenuduramnusa He apasgerca yacTbio POSIX. 1.

B 2002 rogy Me:xayHapoaHas opraHm3aliisd 10 CTAHIAPTU3AIIUYA OL00pUJIA ITY
Bepcuio Kak MexxayHapoxubiii crangapt ISO/IEC 9945:2002. B 2003 roxy The
Open Group caoBa o6HOBuJIa ctaugapT 1003.1, 106aBUB B HET0 MCIPABIEHU TEX-
HUYEeCKOro xapakTtepa, mocJye uero ISO omobpuiaa ero kak ISO/IEC 9945:2003.
B ampese 2004 roga The Open Group onyoaukosaia Single UNIX Specification,
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Version 3, 2004 Edition. B Hee ObLIN BKJIIOUEHEBI JOIOJHUTEIbHbIE TEXHIUECKIIE
HCIIPABJIEHNSI OCHOBHOI'O TEKCTa CTAHAaPTA.

B 2008 roxy B crrerupuramnuio Single UNIX Specification 6b111 BHeCeHbI CIIPaB-
JIeHUsI, 100aBJIeHbl HOBBIE U YAAJEHBI yCTaPEBIINe NHTEP(EHChl, 8 HEKOTOPhIE MH-
Tep@eiickl OBLIN OTMEUEHBI KaK yCTapeBIlre, B MOATOTOBKE K yIAaJeHUIO B Oyay-
nieM. Kpome Toro, HeKOTOPBIM, IIPEXK e Heo0sa3aTeJbHbIM, MHTep(ercaM ObII Ipu-
CBOEH CTaTycC 00s3aTeJIbHBIX, BKJIOUAS aCHHXPOHHBIN BBOI/BBIBOX, 0aphephl, BhI-
0Op TAKTOBOTO reHepaTopa, oToOpaskeHue (aiijoB B IIaMsATb, 3alllATAa TaMATH,
OJIOKUPOBKU UTEHU/3aINCH, CUTHAJIBLI PeajibHOro BpeMenu, cemadopsl POSIX,
MUKJInYecKue 6,I0KnpoBKH (spin locks), moTokobe3omacHbie PYHKITNM, TOTOKHU BhI-
HoJHeHUd, TaliMayThl 1 Tatimepsl. IlonyuuBmmuiica cTaHgapT usBecTeH KaKk Base
Specifications Issue 7 (6a3oBbie crientu(UKAINY, BLIIYCK 7) U B TOUHOCTU COOTBET-
creyer POSIX.1-2008. Oprauusanusa The Open Group o0begUHIIA 9Ty BEPCHUIO
¢ obmoBsenHOU cnermupuranueir X/Open Curses u B 2010 rony BRIDyCTUJIA UX
B Buje Bepcuu 4 crerupuranuu Single UNIX. Msur 6ygem Hassiats ee SUSv4.

2.2.4.FIPS

Ao66pesuarypa FIPS osuauaetr Federal Information Processing Standard (Pepe-
paJbHBIN cTaHZapT 00pabOTKU MH(pOPMAIINM). ITOT CTAHIAPT ObII ONYyOJIMKOBAH
npaButenbcTBoM CIITA, KOoTOpOe MCHOJIB30BAJIO €ro IIPU IIOKYIIKe KOMIIbIOTEP-
ubx cucrem. Craggapt FIPS 151-1 (anpess 1989 rona) 6s11 ocaoBan Ha IEEE Std.
1003.1-1988 u Ha mpoekTe crangapta ANSI C. 3a vum nocaegosaa FIPS 151-2
(mait 1993 roga) Ha ocuose IEEE Standard 1003.1-1990. FIPS 151-2 Tpe6oBaa Ha-
JINUYMA HEKOTOPBIX BO3MOXKHOCTEI, KoTophle ctaHgapToMm POSIX.1 66111 00bABIIE-
HbI He00sA3aTeIbHBIMH. Bee oHM cTanm ob6sa3aTenbubIME B cTaugapTe POSIX.1-2001.

B pesyibrare 110601 ITPOU3BOUTEND, dKedaBiuii mpogasatb POSIX.1-coBmecTu-
MbIe KOMITbIOTEPHBIE CCTEMbBI AMEPUKAHCKOMY ITPABUTEILCTBY, MOJIKEH ObLI ITO-
Iep:KUBaTh HEKOTOPLIe AOIMOJHUTeabHbIe ocobeHHocTr POSIX.1. ITo3guee crau-
mapt POSIX.1 FIPS 0b11 oTMeHeH, II09TOMY MbI 0OJIBIIIE He OyeM BO3BpaIllaThbCs
K HEMY B 9TOU KHUTe.

2.3. Peannsauum UNIX

B npegsigyiiem pasaese 6s1iu onucaubl ISO C, IEEE POSIX u Single UNIX Spe-
cification — Tpu crarmapra, pazpaboTaHHBIE He3aBUCUMBIMU opranusanuamu. On-
HAKO CTAaHZAPTHI — 9TO JUIIb cuenupuKranuu nHrepdeiica. A KaK OHU CBABAHBI
¢ peanbHOCTBIO? [IpousBoAUTE I OEPYT 9TU CTAHAAPTHI 1 BOILIOIIAIOT B KOHKPET-
HBIe peanusanuu. [[Jig Hac WHTEpeC MPEACTABIAIOT KaK CaMU CTaHAAPTHI, TAK
¥ UX BOILJIOIIIEHNE.

B pasgeine 1.1 [McKusick et al. 1996] mpuBoguTcs mogpo6Has (1 OTIMYHO UJIIIOCT-
pupoBaHHadA) uctopud reHeasornyeckoro gepesa UNIX. Bee mHauasiocs ¢ 6-11 (1976)
u 7-it (1979) pegaxknuit UNIX Time-Sharing System apass PDP-11 (o6bruso oHU
uMenyiorcsa Version 6 u Version 7). OHu cTayiu nepBIMY BEPCUAMU, IOy INBIIIN-
MU IIIXPOKOE pacipocTpaHeHnue 3a npenenamu Bell Laboratories. Hauaau camo-
CTOATEJbHO pasBuBaThcs Tpu BeTBu UNIX:
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1. Opua B AT&T; ona mpuBesa K nmoasennio System ITI u System V (Tax HaswiBae-
mble KomMmMepueckue Bepcun UNIX).

2. Jlpyraa — B KamudopHuiickoMm yHuUBepcUTeTe ropona Bepkim; oHa IIpuBeJia
K MosABJeHMnIo peanausanuii 4.xBSD.

3. Tpetbsa — uccaenoBarenbckad Bepcusa UNIX, KoTopas mpomoJkaia paspadaTsl-
BaTbCA B UCCJIEIOBATEJIBCKOM IIEHTDPE BBIUMCINTENbHON TexHuKHU (Computing
Science Research Center) 8 AT&T Bell Laboratories u mpusesia K IIOSIBJIEHUIO
UNIX Time-Shared System 8-i1 u 9-i1 pemakmuii u 3aBepinnaach Berxomom 10-it
pemakmuu B 1990 roxy.

2.3.1. UNIX System V Release 4

Bepcua UNIX System V Release 4 (SVR4) Oblia BbINyIlieHA IIOAPA3AeIeHUEM
AT&T — UNIX System Laboratories (USL, panee — UNIX Software Operation).
Bepcusa SVR4 oowepuunaa pyurmuonaabHocTh AT&T UNIX System Release 3.2
(SVR3.2), SunOS — oneparnmonnoii cucreMsl ot Sun Microsystems, 4.3BSD, Beiny-
nrensor KamnopHuiicKuM YHUBEPCUTETOM, M Xenix — orepamnoHHOM CUCTEMBI OT
ropmopanuu Microsoft — B equnyo oneparnuonnyio cucremy. (MsHauanbHo Xenix
paspabarbiBaJiach Ha OCHOBe 7-i1 pefaKIIuM U IT03JHee BoOpaJja B ce0sa MHOTHE 0CO-
6ennoctu, npucyrue System V.) Mcxomubie TekeTbl SVR4 Ol onyGINKOBaHbBL
B KouIle 1989 rozma, a mepBble KON CTAJIU JOCTYIIHBI KOHEUHBIM MOJb30BATEIAM
B 1990 roxy. Peanuszamus SVR4 cooTBeTcTBOBasa Kak cranmapty POSIX 1003.1,
tak u X/Open Portability Guide, Issue 3 (XPG3).

Kopmopanua AT&T raksxe omyoaukosaia «System V Interface Definition» (SVID,
Onpepenenne untepdeiica System V) [AT&T 1989]. Beinyck 3 SVID omnpenennt
(YHKIMOHAJIBHBIE BOBMOMKHOCTH, KOTOPHIE HOJIKHBI MOAAEP:KUBATHCS Olepallu-
OHHOM CUCTEMOI, UTOOBI OHA MOTJIa OBITH KBAJIUMUIIMPOBaHA KaK peajlnusalus, co-
orBercTByIomaa System V Release 4. Kak u B cryuae ¢ POSIX.1, SVID onpenens-
eT nHTepdeiic, HO He peanusanuio. B SVID He mpoBogUTCS KAKUX-THN00 PasInInii
MEXKY CUCTEMHBLIMU BbI30BAMU U OMOJIUOTEUHBIMU QYHKIUAMU. ITOOGBI 00HADY-
JKUTH 9TU Pas3INUMsa, HeOOXOAMMO 00paIaThCsa K CIIPABOYHOMY PYKOBOJACTBY IIO
darxTuueckoii peanusanuu SVR4 [AT&T 1990e].

2.3.2.4.4BSD

Bepcunu Berkeley Software Distribution (BSD) paspabarbiBajnchk u pacmpocTpa-
msmck Computer Systems Research Group (CSRG) — I'pynmoit ucciaemoBaHus
KOMIIBIOTepHBIX cucTeM Kanudopuuiickoro yuusepcurera B ropoze bepkiu. Bep-
cusa 4.2BSD 6bL1a BeinryinieHa B 1983, a 4.3BSD — B 1986 roxy. O6e sTu Bepcuu pa-
oorasu Ha MmuHuKoMibioTepax VAX. Crenyromas Bepcus, 4.3BSD Tahoe, 6n11a
BeInyIieHa B 1988 roay u rakike paboraja Ha crenupuyecKoOM MUHUKOMIBIOTEDPE
nox uassauuem Tahoe. (Kuura Jledduepa (Leffler) u ap. [1989] onucesiBaer Bep-
cuio 4.3BSD Tahoe.) 3arem B 1990 roxay nmocaenoBaJsia Bepcus 4.3BSD Reno, xoto-
pas momamep:KuBaJja OOJBIIYIO YacTh (PYHKIIMOHAJIBHBIX BO3SMOKHOCTEMH, OIpeme-
naeMbIx craugapTom POSIX.1.
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Wsznauansao BSD-cucTeMbl cofieprKain NCXOAHbBINA Ko, 3anaTeHToBaHubIiT AT&T,
u moxmananu mnon gevicrsue suitensuit AT&T. UToObl MONYyYUTh MCXOAHBINA KO,
BSD-cuctemsbl, TpeboBaaach guitensusa AT&T ma UNIX. C rex mop moJio:KeHue Be-
et USMEeHUJIOCh, TAK KaK Ha MPOTAKEeHUN HEeCKOJbKUX JIeT Bee 6OJIbINasa YacTh
ucxogaoro koxa AT&T samerriasach KOIOM CTOPOHHUX PaspaboOTUNKOB; KPOMe TO-
T0, B CUCTEME TIOSIBUJIOCH MHOT'O HOBBIX (DYHKITMOHAJIbHBIX BO3MOMKHOCTEH, MCXOI-
HBIH KOJ KOTOPBIX OBLJ ITOJIYUeH U3 IPYTUX UCTOUHUKOB.

B 1989 rony B Bepcuu 4.3BSD Tahoe GoJbitasg yacTb Koja, He IIPUHAIJIEKAIIET0
AT&T, ObLiia MAeHTU(PUIIMPOBAHA U BBLIOMKEHA B IIYOJMUYHBINA JOCTYI IO Ha3Ba-
auem BSD Networking Software, Release 1.0. 3atem, B 1991 rozgy, mociemoBaJt
Bropoii Beinyck BSD Networking Software (Release 2.0), KoTopsIii GBI pa3sBUTH-
em Bepcuu 4.3BSD Reno. OcHoBHAs IieJib COCTOSAA B TOM, UTOOBI OCBOOOIUTDH
OOJIBIIYIO YaCTh WJIN faske Bcio cucteMy 4.4BSD or 106bIX JINIIEH3MOHHBIX OT'Pa-
anueHnit AT&T, caenas ncxomgHbIe TEKCTHI OOIeOCTYIHBIMM.

Bepcusa 4.4BSD-Lite moxua Obl1a cTaTh 3aKJI0UNTENbHBIM pesusom CSRG. Ox-
HaKO0 ee 0()UIINAJIbHBINA BBIIYCK ObLI OTJIOKEH M3-3a Iopuguueckux crnopos ¢ USL.
Kaxk Tonbko B 1994 rony ropuguuecKue pasHOTIaCUA OBLIN yCTPaHEHBI, BBIILIA
4.4BSD-Lite, momHOCTHIO CBOGOAHO paclpocTpaHsgeMas, TaK UTO Telepb, YTOOBI
MOJIYUUTH €€, YiKe He TpeOoBaJIoCh IPUoOpeTaTh KaKue-In00 JUIIeH3UY Ha UCXO/-
"ble TekcTbl UNIX. Benen 3a satum, B 1995 rogy, CSRG BbITTycTHIa BTOPYIO, HC-
IpaBJeHHYIO Bepcuio. Bropoii Beimyck 4.4BSD-Lite cras 3aka0unTeIHON BepCcu-
eit BSD ot CSRG. (9T1a Bepcusa BSD onucana B kuure Mak-Kptocuka [1996].)

Paspaborka oneparnuonuoi cucrembl UNIX B Bepkiau Hauanacek ¢ PDP-11, nepe-
MecTuJach Ha MUHUKOMIIbIOTephI VAX m 3aTeM Ha TaK HasbIBaeMble pabouue
craunuu. B mepBoit momosuHe 90-X rofoB Oblyia HoOaBJIeHA MOAIePKKA TOIYJIAp-
HBIX IIePCOHAJbHBIX KOMIILIOTEPOB, COOpPaHHBIX Ha 6a3e MuKpompoiieccopa 80386,
YTO IPUBEJO K MoABIeHno Bepcuu 386BSD. Peanusaius Oblyia BeITIOJTHeHA Bri-
sgom zxonuriiom (Bill Jolitz) u onucawma B cepun e)KeMeCcSAUHBIX CTaTeH B JKypHAJIE
«Dr. Dobb’s Journal» 3a 1991 roz. 3HauuTeIbLHAA YACTh UCXOLHOI'O KOLa ObLIa 3a-
umctBoBana us BSD Networking Software, Release 2.0.

2.3.3. FreeBSD

Omnepanuonuasa cucrema FreeBSD 6asupyerca ua 4.4BSD-Lite. ITpoexkT FreeBSD
OBIJT 00pa30BaH C IIEeJIbI0 JaJbHEHIIIero pasBuTusd JuHeiku BSD-cuctem mocJie Toro,
Kak B BepkJyu Ob1JI0 IPUHATO pelleHre 0 IpeKparesnn pabot Hag BSD-Bepcuamu
oneparnouuoi cuctreMmbl UNIX, 1 mpoekT 386BSD okaszaJjicst 3a0pOIIIeHHEIM.

Bce nmporpammuoe obeceueHne, paspaboTanHoe B paMKax npoekra FreeBSD, aB-
JIgeTcs CBOOOMHO PACIPOCTPAHAEMBIM, KaK B UCXOMHBIX TEKCTaX, TaK U B Bue Ou-
HapHbIX ucTpubyTuBoB. OC FreeBSD 8.0 crasna omHO 13 yeThipex miaTdopM, Ha
KOTOPBIX TECTUPOBAJINCH IIPUMEPHI I JaHHON KHUTH.

CyliecTByeT elle HECKONbKO CBOGOAHBIX ONepaLMOHHbIX CUCTEM, 0CHOBaHHbIX Ha BSD. MpoekT
NetBSD (http://www.netbsd.org) aHanornyeH npoekTy FreeBSD, 0CHOBHO aKLIeHT B HeM cfie-
JIaH Ha NEPEHOCUMOCTM MEXAY Pa3NUYHbIMU annapaTHeiMK nnatdopmamu. Mpoekt OpenBSD
(http://www.openbsd.org) Takxxe aHanoruyet FreeBSD, Ho ¢ aklieHTOM Ha 6e3onacHoCTY.
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2.3.4. Linux

Linux — aT0 omepanmonHasa cucTeMa, KOTopasd IPeJoCTaBIdgeT Bce 60TaTCTBa IPO-
rpamMMHuOro oKpyskeHuAa UNIX um cBOOOMHO pacIpoCTpaHAETCS B COOTBETCTBUU
¢ O6mecrsennoit JIumnensueit GNU (GNU Public License). ITonysnsaprocTs Linux —
9TO HEeUTO (peHOMEeHAaJIbHOE B KOMIIBIOTEPHOM MHAYCTPUH. Linux yacTo oTimuaeTcs
TeM, YTO IIePBOI M3 OMEePAIIMOHHBIX CHCTEM HAUYMHAET MOAJeP:KUBATh HOBEHIIIe
alnmapaTHbIe PelleHus.

OC Linux 65171a cosgana JIuaycom TopBansacom (Linus Torvalds) 8 1991 roay B ka-
yecTBe 3aMeHbI OC MINIX. Cemena nau ObICTPBIE BCXObI, TOTOMY UTO MHOXKECTBO
pas3paboTUMKOB II0 BCEMY MUPY AOOPOBOJIBLHO B3sAJIUCH 3a PAOOTY II0 €€ YIYUIIIeHUTO.

Huctpubytus Ubuntu 12.04 cras oxHoit U3 cucTeM, Ha KOTOPHIX TECTUPOBAJIUCH
IpUMEpPhI U3 9TOM KHUTU. B aTOM AuCTprOyTHBE MCHOJb3yeTca sapo Linux Bep-
cunm 3.2.0.

2.3.5. Mac OS X

Mac OS X oTyimuaeTcs OT OPeabIAYITNX BePCUil 9TOM CUCTEMBI TEM, YTO OHA OCHO-
BaHa HA COBEPIIIEHHO MHBIX TEeXHOJIOTUAX. SIIPo 8TOM ollepainoHHOI CUCTEeMBbI Ha-
3piBaeTcs «Darwin» u mpeacrasiiseT coboit KomouHaiuio aapa Mach ([Accetta et
al. 1986]), OC FreeBSD 1 06'5€KTHO-OPHEHTUPOBAHHOTO (hpeiiMBOpKAa AJIA ApaiiBe-
poB u Apyrux pacmiupenuii aapa. Bepcus Mac OS X 10.5, moprupoBanHas Ha ap-
xuTeKTypy Intel, 6nina ceprudunuporana kak UNIX-cucrema. ([JomosHUTENH-
"yio uadopmaruio o ceprudpuranuu UNIX-cuctem BbI HalifieTe o axpecy hitp://
www.opengroup.org/certification/idx/unix.html.)

Mac OS X 10.6.8 (Darwin 10.8.0) ucmosib3oBaJsiach KaK OJHA M3 TECTOBBIX IJIAT-
(hopM Ipy HANTMCAHUU STOU KHUTH.

2.3.6. Solaris

Solaris — sTo pasaosugaocTs OC UNIX, paspaboranuasa B Sun Microsystems. Oc-
HoBaHHAs Ha System V Release 4, oHa coBepilieHCTBOBAJIACH NHKEHEPAME 13 Sun
Microsystems B Teuenune 6osee 10 jieT. 9To e IMHCTBEHHBIM KOMMEPUYECKH YCIIEIII-
HbIN ToToMOK SVR4, dhopmainbao cepruduiiupoBanubiiit Kak UNIX-cucrema.

B 2005 roxy Sun Microsystems oTKpblja 60JBIIYIO YaCTh UCXOAHBIX TeKcToB OC
Solaris, B pamxax mpoexTa oTkpbiToit OC OpenSolaris, ¢ 1ebo co3aaTh BOKPYT
Solaris coo0I11eCcTBO CTOPOHHUX PaspabOTUNKOB.

Bepcus Solaris 10 UNIX ucmosb3oBajiach Ipy HATTUCAHUY 3TON KHUTH B KaUueCTBe
OIHOM 13 T€CTOBBIX IIJIAT(OPM.

2.3.7. NMpouune Bepcnn UNIX

Cpeau mpoumx OIMEeparMoOHHBIX CHCTEM, KOTOPbIe ObLIN CepTU(GUIIMPOBAHBLI KaK
UNIX-cucTeMbl, MOXHO Ha3BaTh:

e AIX, Bepcus UNIX or IBM

e HP-UX, Bepcua UNIX or Hewlett-Packard
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¢ IRIX, UNIX-cucrema, pacrupocrpaHseMas Kommanueit Silicon Graphics

e UnixWare, Bepcusa UNIX, koropas npoucxogut ot SVR4, 1 mpogaBaeMasi Kop-
noparnueir SCO

2.4. CBa3b MeXAy CTaHA4ApTaMn U peanusaunsamm

VYIIOMSAHYTBIE BBINIE CTAHIAPTHI ONPEAEIIIOT TOAMHOMKECTBO JI0001 (paKTUUeCcKU
cyurecTByolieii cucreMbl. OCHOBHOE BHUMAHNE B 9TOW KHUTE OyAeT YAeaAThC Ue-
ThIpeM oIlepalinoHHbIM cucteMam: FreeBSD 8.0, Linux 3.2.0, Mac OS X 10.6.8
u Solaris 10. HecmoTpst Ha To uTo Toabko Mac OS X u Solaris MoryT HasbsIBATbCSA
UNIX-cucremaMu, TeM He MeHee, BCe UeThIpe IIPEeJOCTABJISIOT IIOXOKYIO IIPO-
rpaMMHYI0 cpeny. IIoCKOJIbKY BCe UeThIpe CUCTEMBI B PA3JIMYHON CTEIIeHU SIBJISA-
forcst POSIX-coBMECTUMBIMU, MBI COCPEOTOUNMCS Ha TeX (PYHKIIMOHAJIbHBIX BO3-
MOXKHOCTSAX, KOTOPBIE CUNTAIOTCA 00513aTEIbHBIMU B COOTBETCTBUY CO CTAHIaPTOM
POSIX.1, yxaswsiBas ar00bie pasaunuusg mexxkay POSIX u ¢pakTuueckoil peaausa-
el B 9Tux cucreMax. OcCoOOEHHOCTU U TeXHUUEeCKUe TPUeMbl, XapaKTePHbIe TOIb-
KO MJIsT KOHKPeTHOH peaamsamnuu, OyAyT oTMedeHBI 0co60. MbI TaK:ke oOpaTuM
BHIMAaHNeE Ha JII00ble 0cO0eHHOCTH, 00sa3aTenbuble njisa UNIX-cucrem, HO HeoOs134a-
TeabHbIe 051 POSIX-cOBMECTUMBIX CHCTEM.

CieqyeT OTMETHUTD, UTO peaim3alluu 00eclIeunBaT 00PaTHYI0 COBMECTUMOCTh
o (PYHKIIMOHAJIBHBIM OCOOEHHOCTAM C 0ojiee PAHHUMU BEPCUAMU, TAKUMU KaK
SVR3.2 u 4.3BSD. Hanpumep, Solaris moagepkuBaeT Kak creriuuKaIuo HebIo-
Kupyromux onepanuii BBoga,/Bbisoga (0_NONBLOCK) crarmapra POSIX.1, Tak u Tpa-
quiuoHHBINH s System V meton (0_NDELAY). B aToii KHUTE MBI Oy/IeM TOBOPUTH
0 TeX XapaKTepUCTUKAaX, KOTOpPbIe IpeAnuckiBaoTcsa crangaprom POSIX. 1, u mpu
aTOM OyZeM JINIIb WHOTZA YIIOMWHATHL HECTAHAAPTHBIE 0COOEHHOCTH, COXpaHde-
MbIe IJIst oOpaTHOIi coBMecTumocTu. Hampumep, u SVR3.2, u 4.3BSD peanusyioT
MeXaHMU3M HaJeKHBIX CUTHAJIOB CIOCOO0M, KOTOPBIN OT/IMYAEeTCS OT CTaHIapTa
POSIX.1. B rnase 10 mb1 onutriem TosbK0 curaaiasl POSIX. 1.

2.5. OrpaHuyeHus

Peannsaunn OIIpenejdrT MHOXEeCTBO CUCTEMHBIX KOJOB 1 KOHCTAHT. Mmuorue us
HHUX EeCTKO 3allIMThl B TEKCTHI IIPOIr'paMM, OJIA IIOJIYYEeHU A 3HAUCHUI APYyTux mc-
IIOJIB3YIOTCA CIIeIiraJIbHbIe METOIbI. Bnaronapﬁ OIIMCAHHON BBIIIE JAeATEeJIbHOCTU
II0 CTaHOapTu3alunuu, ceifuac HpeO6JIaJIaIOT GoJtee YHUBepCaJIbHbIE€ METOABI OIIpene-
JIeHU S 3HAUeHUIT KOHCTAaHT U IIpegycMaTpruBaeMbIX peaJn3aliluadMU OPpaHquHHﬁ,
4TO OYEHBb IIOMOTaeT B pa3pa60TI~ce IIePpEHOCHUMOTI'0 IIPOIrpaMMHOT'O obecrneueHus.

CylmecTByeT JBa THUIIA OTPAHMYEHHA:

1. Tlpenessl BpeMeHU KOMIUIAINY (HaIpuMep, HauboJibillee 3HaUEHUE, KOTOPOe
MOXKET MPUHUMATD IepeMeHHas Tuma short int).

2. Ilpemennsl BpeMeHU BBITIOJHEHUA (HAIpuMep, MaKCUMaJbHAS AJUHA WMEHU
daiina).

IIpenesibl BpeMeHN KOMIIUJIALUNA MOTYT OLIPEeNeNAThCA B 3ar0JIOBOYHBIX (paiiiax,
KOTOpBIE TOKJII0UAIOTCS MIPOrPaMMOil Ha 9Tane KoMIuaAnuu. IIpeesisl BpeMeHn
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BBITIOJIHEHUA TPEeOYIOT, YTOOBI IIPOIEeCC MOJYUNJ NX 3HAUCHU S, BLI3BAB COOTBETCT-
ByIomire GyHKIINU.

Kpowme Toro, HeKOTOpbBIE IPEAeJIbl AJIA OTHOM peasnsaliuny nMeIoT PUKCUPOBaHHBIE
3HAUYEHUA U IIOTOMY MOTYT OIPENeNAThCSI CTATUUECKU B 3arOJIOBOYHBIX (haiimax.
Hnsa npyrux peaausaiuii OHU MOT'YT BapbUPOBATHCH, BCJIEIACTBUE YETO IJIA IOy~
YeHUA UX 3HaUeHUU TpebyeTcs oOpalnaThbCcs K COOTBETCTBYIOINUM (GYHKIIUSAM BO
BpeMdA ucnosiHeHus. IIpyMepoM mpezesia TaKOro THUIIA MOYKET CJHIYMKUTb MaKCH-
MaJbHadA AJuHA mMeHu (Qaiaa. System V go moaBienus SVR4 orpanmumBaa
IAuHy uMeHu gaiiaa 14 cumMBoaaMu, Toraa Kak BSD-cucTeMbl yBeJIUYNIIN 5TO 3HA-
yenue 10 255 cumBos0B. Ceromgus 6oabinuaCcTBO peatusanuit UNIX moamep:kuBa-
0T MHOYKECTBO Pa3JIMYHBIX TUMOB (halJOBBIX CHUCTEM, W KaKJasd U3 HUX UMeeT
CBOU COOCTBEHHBIE ITPEIesbl — 3TO CJayUaiil mpeaesia BpeMeH! BBITIOJHEeHU, KOTO-
DPBIH 3aBUCUT OT TOTO, B KaKOI (haiijioBOH cucTeMe HAXOAUTCA paccMaTpUBaeMbIl
daiin. Hanpumep, KopHeBad (haitaoBasg cucTeMa MOYKET OTPAaHUYUBATH AJIMHY
uMeHu paiina 14 cumBoJIaMu, TOTa KaK B IPyroi (haiijoBOHi cuCTeMe 3TO OTPaHU-
YeHUe MOYKET COCTABJIATL 255 CUMBOJIOB.

151 perieHUs 3TUX MPOOGJIEM CYIIIECTBYET TPU TUTIA OTPAHUYEHUH:
1. IIpenmesinl BpeMeHU KOMIIUJIAIUY (3aT0JIOBOUHBIE (DAKJIBI).

2. Hpe,l:[eJILI BpeMeHU BBIIIOJIHEHU A, HE CBA3aHHBIE C (I)aﬁﬂaMI/I nJINn KaTaJoraMm
(byurmusa sysconf).

3. Ilpenmennsl BpeMeHU BBINOJHEHUS, CBA3aHHBIE C (palijaMu WMJIM KaTajioraMu
(byrkmmwu pathconf u fpathconf).

Emte GosbIlle myTaHUIBI O0ABIAET TO, UTO €CJIU KOHKDPETHBIN IIpeJiesl BpeMeHU
BBITIOJTHEHUS HEe M3MEHsSeTCs IJiA HaHHON CUCTEeMBI, OH MOKET OBITH OIpeleseH
CTaTMUYeCKM B 3aroJioBouHOM (haiisme. OMHAKO ecau OH He OIpefesieH B 3aT0JIOBOY-
HOM (paiijye, TOra IIPUJIOKEHMEe TOJPKHO BBI3BATh OJHY U3 TpeX MyHKIui conf (Ko-
TOPBIE BCKOPE OYAYT OMMMCAHBI), YTOOBI OIIPEIeIUTD €T0 3HAUEeHYE BO BPEMS BBITIOJI-
HeHUs.

2.5.1. Mpepenbl ISO C

Bce mpepmenbl, KoTophle oupenesieHsl ctaggaprom 1SO C, aBaATCA IpeaeiaMu
BpeMeHU KOMIIMIANuu. B Tabi. 2.6 mpuBeeHbl IIpeesbl, 3aJaBaeMble CTaHgap-
ToM a3bIKa C U1 onpenesieHHbIe B aiise <limits.h>. TU KOHCTAHTHI BCErJa oIpeie-
JISTIOTCSI 3aTOJIOBOYHBIM (DAiljIoM 1 HE U3MEHSAIOTCs. B TpeThbell KOJIOHKe YKa3aHbI
MUHUMAJBHO JOIIYCTHMbIE 3HAUCHU A, onpeeasemble craugapTom ISO C. Ouu ObI-
JI1 BBIOPAHBI ¢ YyueTOM 16-paspsamHoil I1eJIOUNCIeHHOH apu(pMeTUKN C II0paspa-
HBIM JOIIOJIHEHUEM 0 eANHUIBI (one’s-complement). B ueTBepToii KOJIOHKE IIpU-
BOIATCA 3HAUEHUSA JJIsI CUCTEeMbI Linux, ncmoaba3yiomieit 32-pas3pAaHyIo [eJI0UKC-
JIEHHYI0 apu(MeTUKy C MOpas3paAHBIM IOIOJHEHWEM 0 ABONKM (two’s-comple-
ment).

O6paTtuTe BHUMAaHMWe, UTO IJIs IIeJIOUNCIEHHBIX TUIIOB 0e3 3HAKa He IIPUBOLUTCS
MUHIMAaJbHOE 3HaUeHNe, TAK KaK OHO Bceraa Oyaet pasuo 0. B 64-pa3psaaHbIX cuc-
TeMax MaKCMaJbHOe 3HAUEHNe THUIIa 10Ng COOTBETCTBYET MaKCUMAaJLHOMY 3HaUe-
HUIO Tuma long long.
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Tabauya 2.6. IIpedenvt 3HAYEHUTL YeSOLUCLeHHLLX MUNO0S U3 gailaa <limits.h>

Hma Onucanue MuauMaasHO Tumnosoe 3HaYeHHNE
IOMYyCTHMOE 3HAUEHMe

CHAR_BIT | KosmyecTBO OUT HA CUM- 8 8
BOJI

CHAR_MAX |MaxkcumaabHOE 3HaUe- (cMm. HUKE) 127
HUe Tula char

CHAR_MIN |MuHmMaabHOE 3HaUe- (cM. HUXKE) -128
HUe Tuma char

SCHAR_MAX | MakcumaJibHOE 3HaYe- 127 127
HUe TuIa signed char

SCHAR_MIN |MumHHMMaJabHOE 3Haue- -127 -128
HUe Tuna signed char

UCHAR_MAX | MakcumaJibHOE 3HaYe- 255 255
HUe Tuma unsigned char

INT_MAX MakcumaabHOe 3HaUe- 32767 2147483647
HUe Tuna int

INT_MIN MunumanbrHOEe 3HaUe- -32767 -2147483648
HUe Tumna int

UINT_MAX |MaxkcumaJjibHOE 3HaYe- 65535 4294967295
HHUe Tula unsigned int

SHRT MAX |MakcumaabHOe 3HaUe- 32767 32767
HUe Tumna short

SHRT MIN |MuuuMaJbHOE 3HAaUe- -32767 -32768
HUe Tumna short

USHRT_MAX | MakcumaJbHOE 3HAYe- 65535 65535
HUe Thuna unsigned short

LONG_MAX |MakcuMmaJbHOE 3HaUYe- 2147483647 2147483647
HUe Tuia long

LONG_MIN |MuHuMMaIbHOE 3HaUE- 2147483647 -2147483648
HUe Tula long

ULONG_MAX | MakcumabHOE 3HAYe- 4294967295 4294967295
HUe Tuma unsigned long

LLONG_MAX | MakcumanabrHoe 3Haue-| 9223372036854775807| 9223372036854775807
Hue Tuma long long

LLONG_MIN |MurmManbHOe 3Haue-|-9223372036854775807|-9223372036854775808
HHUe Tuma long long

ULLONG_MAX| MakcumasbHOe 3Hade-| 18446744073709551615| 18446744073709551615
HUe Tunoa unsigned long
long

MB_LEN MAX| MaxkcumaJabHOE YUCJIO 1 6

0aiT B MHOTrOOAMTHBIX
CHMBOJIAX
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Onmo n3 pasanunii MexKIy CUCTEMaMU, C KOTOPBIM MbI CTOJIKHEMCS, COCTOUT B TOM,
KaK crucTeMa IIpeCTaBJIsgeT TUII char — co 3HaKOM UJIu 0e3 Hero. B ueTBepToit KOJIOH-
Ke TabJ1. 2.6 MBI BUIUM, UTO B JAHHOM CUCTEeMe THI char IpeAcTaBIeH KaK IIeJioe CO
3HaKOM. 3HAUeHre KOHCTAHTEI CHAR_MIN skBuBasienTHO SCHAR_MIN, a CHAR_MAX sKBu-
BasieHTHO SCHAR_MAX. Ecau Tum char B cucteMe IIpefcTaBIAeTCSa KaK 1ejoe 0e3 3Ha-
Ka, cjefoBaTesibHo, 3HaueHnue CHAR_MIN 6ymeT paBHo 0, a CHAR_MAX paBHO UCHAR_MAX.

IIpenenbHble 3HAUEHUS AJIA TUIIOB YKCEJ C IIJaBaloleill 3alATON ONpeaeaoTcs
B 3aroJIoBOYHOM (aiiime <float.h> mogoOHbIM 2Ke oOpasom. KarkabIil, KTO BCcepbes
3aHUMAETCA BEIUNCJIEHUAMH C IJIaBaIOel 3aIaTol, JOIKeH 03HAKOMUTLCS C CO-
IeP:KUMBIM 3TOr0 (haiiia.

Xorsa craagapt ISO C onpegensgeT MUHUMAJIbHO JOIMIYCTUMbIEC 3HAUCHUS JJIsI I[eJI0-
yucJaeHHbIX THUII0B, POSIX.1 BHOCUT cBOU AOHOJIHEHUS B cTaHAapT A3bika C. Uro-
ObI cooTBeTCTBOBATh TpeboBanusam POSIX.1, peanusanus Jo/KHA IOANEPIKUBATh
KoHcTaHTy INT_MAX co sHauenuem 2147483647, xorncraunty INT_MIN co sHaueHUEM
2147483647 u xoucraHTy UINT_MAX co 3Hauernuem 4294967295. Tak kxax POSIX.1
TpebyeT OT peajmsaluii 00eCIeunTh MOAAEPIKKY 8-paspsmHoro Tuma char, KOH-
cranaTa CHAR_BIT moJiskHa mMmeTh 3HaueHue 8, SCHAR_MIN — smauenwme -128, SCHAR
MAX — sHauenue 127 u UCHAR_MAX — smauenue 255.

E1e ogaa koucranTa craugaprta ISO C, ¢ KoTopoii MbI BCTpeTuMes, — 9To FOPEN_MAX.
Ona ompezessieT rapaHTUPOBAHHOE CHCTEMOM MHHUMAJBHOE KOJMYECTBO CTAH-
JapTHBIX IIOTOKOB BBOJA/BBIBOMIA, KOTOPhIE MOTYT OBITH OTKPBITHI OZHOBPEMEHHO.
ITo 3HAUEHME XPAHUTCA B 3aT'0JIOBOYHOM (paiijye <stdio.h> m He MOKeT ObITH MEeHb-
mre 8. CorsacHo crarmapty POSIX.1 KoucranTa STREAM_MAX, ecyiz TaKoBas oIIpee-
JIeHa, JOJI’KHA UMETh TO JKe caMoe 3HaueHue.

B daiine <stdio.h> cranmapt ISO C ompenensieT Tak:Ke KOHCTAHTY [MP_MAX. 9to
MaKCHUMAaJbHOE KOJINYECTBO YHUKAJIBHBIX NMeH (pailjia, KOTOPbIe MOT'YT OBITh CTe-
HepUpPoOBaHLI PyHKIMel tmpnam. Bosee mogpo0HO MbI IIOrOBOPUM 00 9TOM B pasie-
ae 5.13.

Xotsa craggapt ISO C ompenenser koHcTaHTy FILENAME_MAX, MBI TOCcTapaemcs He
HCII0JIb30BAaTh ee, moTomMy uTo B ctaHgapte POSIX.1 oupenesierna 6ojee ymauHas
asbrepHaTuBa (NAME_MAX m PATH_MAX). MBI MO3HAKOMUMCSA C 9TUMU KOHCTaHTaAMU
4yTh HUIKE.

B taba. 2.7 npuBoasaTcsa smauenus FOPEN_MAX m TMP_MAX mjs BcexX ueThIpeX ILIaT-
dopm, 00Ccy:KIaeMbIX B JaHHOU KHUTE.

Taobauya 2.7. IIpedenvt, onpedensemvie cmarndapmom ISO Ons pasiuyHblx naamepopm

IIpenen FreeBSD 8.0 Linux 3.2.0 Mac OS X 10.6.8 Solaris 10
FOPEN_MAX 20 16 20 20
TMP_MAX 308915776 238328 308915776 17576
FILENAME_MAX 1024 4096 1024 1024
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2.5.2. Mpepenbi POSIX

Crangapr POSIX.1 onpenesnsger MHOTOUYMCIEHHBIE KOHCTAHTHI, CBA3aHHBIE C IIPe-
eJIbHBIMU 3HaueHnAMU. K colKaieHnIo, 9TO OAWH U3 CaMbIX 3aIIyTAHHBIX aCIleK-
ToB POSIX.1. Xora POSIX.1 onpenenseT orpoMHOE KOJHMUYECTBO KOHCTAHT U IIpe-
JeJIbHBIX 3BHAUEHUIT, MbI COCPEIOTOUNM CBOE BHUMAHME JINIITh HA TeX U3 HUX, KOTO-
prle 3arparuBaioT 6as3oBbie mHTep(deiickl POSIX.1. 9Tu mpeneabl 1 KOHCTAHTBI
JIeJIATCS Ha CJIeAYIOIe KaTeropum:

1. IIpenmensl umcaoBBIX 3HaueHmit: LONG_BIT, SSIZE_MAX m WORD_BIT.

. MunumMmaibHbIe 3HAUCHUA: 25 KOHCTAHT, IIePeUnCIeHHELIX B Ta0 . 2.8.

2
3. MaxcumaJsbHoe 3HaueHne: POSIX_CLOCKRES_MIN.
4

. 3HaueHUs, KOTOPbIe MOT'YT ObITh YBEJIMUEHBI BO BpeMsA BhITTOJHEHUA: CHARCLASS _
NAME_MAX, COLL_WEIGHTS_MAX, LINE_MAX, NGROUPS_MAX 1 RE_DUP_MAX.

5. 3HaueHUs, He UBMeHAEMble BO BPEeMs BBITIOJTHEHUA, BOSMOXKHO HEOIIPeJeseH-
Hble: 17 KOHCTAaHT, IIepeuncIeHHble B Tab. 2.9 (IIioc ere YyeTbipe KOHCTaAHTEI,
oImuchbIBaeMble B paszesie 12.2, 1 Tpu KOHCTAaHThI, OIIMChIBaeMbIe B pasaese 14.5).

6. IIpyrue HemsaMmeHseMble 3HaueHU: NL_ARGMAX, NL_MSGMAX, NL_SETMAX m NL_TEXTMAX.

7. W3meHsieMble 3HAUEHUS, CBA3aHHBIE C PA3MEPOM CTPOKM myTu: FILESIZEBITS,
LINK_MAX, MAX_CANON, MAX_TINPUT, NAME_MAX, PATH_MAX, PIPE_BUF u SYMLINK_MAX.

Tabauya 2.8. MuHumaibHble 3HAYEHUS U3 Paiiaa <1imits.h>, onpedensemvie

cmandapmom POSIX.1

Hma Onucanue: MUHNMAJBHO JOMYCTUMOE 3HAYCHHE 3HaueHue
IJIS1 MAKCUMAJbHOTO 3HAYCHU ...

_POSIX_ARG_MAX JIuHBI apryMeHTOB QYHKITUY eXeC 4096

_POSTIX_CHILD_MAX KoaunuecTBa ouepHUX IIPOIECCOB HA PeaJIbHBIN UIeH- 25
TH(PUKATOP II0JIb30BaTEA

_POSIX_DELAYTIMER_MAX| KosmuecTBa mepemoHEHUI KaKI0ro TaiMepa 32

_POSIX_HOST_NAME_MAX | [IJiMHBI MMEHU CETEBOTO y3Ja, BO3BPAIaeMOro GyHK- 255
muei gethostname

_POSIX_LINK_MAX KoanuecTBa cChIIOK Ha OOMH (aiia 8

_POSIX_LOGIN_NAME_MAX| [IJIMHBI UMEHU MIOJH30BATEIS 9

_POSIX_MAX_CANON KosnnuecTBa 6afiT B KAHOHMYECKOI BXOMHOI ouepenu 255
TEePMHUHAJIA

_POSIX_MAX_INPUT KonuuectBa 6aiiT, JOCTYIIHOTO BO BXOJHOI ouepenu 255
TEePMHUHAJIA

_POSIX_NAME_MAX KonnuecTBa 6aiiT B uMmeHnu (aiisaa, 3a UCKIIOUEHTEM 14
3aBepIIAOIero HyJIEBOI'0 CUMBOJIA

_POSIX_NGROUPS_MAX KonnuecTBa naeHTUGUKATOPOB MOMOJHUTEIbHBIX 8
TPYIII Ha IIPOIECC

_POSIX_OPEN_MAX KosmuecTBa OTKPBHITHIX (DaiiioB Ha IPOIECe 20

_POSIX_PATH_MAX HJIuHBI CTPOKY NYTHU K (paiiay, BKJIOUaA 3aBepIIar- 256

U HYJIEeBOH CUMBOJI
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4 0%¢: Onucanue: MUHNMAJBHO JOIIYyCTHMO€ 3HAYeHHNe 3HaueHue
I MAKCHUMAJBHOTO 3HAYEHHU ...

_POSTIX_PIPE_BUF KosnnuecTBa 6aiiT, KOTOPBIEe MOTYT OBITH 3aIMCAHBI 512
B KaHAaJI aTOMapHO

_POSIX_RE_DUP_MAX KosmuecTBa TOBTOPAOITUXCS BXOKAEHUH JIJIS OCHOB- 255
HOT'O PEryJIAPHOr0 BLIPAKEeHN s, IPUHNMAEMOTr0 (PyHK-
UMY regexec | regcomp, TP UCIIOJb30BAHUYN UHTEP-
BaJIbHOM HoTarum \{m, n\}

_POSIX_RTSIG_MAX KoauuecTBa cUTrHAJIOB peaibHOTO BpEeMeHH’, 3ape3ep- 8
BUPOBAHHBIX IJIsI IPUJIOKEHUS

_POSIX_SEM_NSEMS _MAX | KonuuecTBa cemad)opoB, OTHOBPEMEHHO HCIIOJIb3ye- 256
MBIX IIPOIIECCOM

_POSIX_SEM VALUE MAX | Cemadgopa 32767

_POSIX_SIGQUEUE_MAX | KosmmuecTBa CUTHAJIOB, KOTOPBIE MOTYT OBITH ITOCTAB- 32
JIEHBI ITPOIIECCOM B OUepeb 1 OXKUIaTh 00paboTKM

_POSIX_SSIZE MAX 3HaueHHus, KOTOPOe MOKeT OBITH COXpaHeHo B mmepe-| 32767
MEHHOM THuIa ssize_t

_POSIX_STREAM_MAX KoanuecrBa craHgapTHBIX IIOTOKOB BBOJa/BHIBOA HA 8
mporecc

_POSIX_SYMLINK_MAX KonnuecTBa 6aiiT B CHMBOJIMUYECKOM CChIIKE 255

_POSIX_SYMLOOP_MAX KoanuecTBa mepexooB 110 CUMBOJINYECKUM CChLIKAaM, 8
IOIIYCTUMOTO B CTPOKE IIYTH

_POSIX_TIMER_MAX KoaunuecTBa TaliMepoB B mpoiiecce 32

_POSIX_TTY_NAME_MAX | [IJIMHBI MMEeHU TEPMUHAJIBHOT'O YCTPOMCTBA, BKJIOUYAA 9

3aBEPIIAIOIINN HYJI€BOU CUMBOJI

_POSIX_TZNAME_MAX KosnuecTBa 6aiiT B uMeHU BPEMEHHOM 30HBI 6

Hexkoropble M3 3TUX TpPEAESOB W KOHCTAHT MOTYT OBITH OIpeesieHbl B (paiime
<limits.h>, a Ipyrue MOTYT OBITH 1 He OIpeeIeHbl — B 3aBUCUMOCTH OT HEKOTOPBIX
ycaoBuii. [Ipenesbl 1 KOHCTAHTHI, KOTOPHIE He 0043aTeIbHO JOJIKHBI OBITH OITpeie-
JIeHBbI, MBI PacCMOTpUM B paszeyie 2.5.4, xorma OyJeM TOBOPUTH O (PYHKIIHAX
sysconf, pathconf m fpathconf. JlBaamaTs mATH HEU3MEHAEMbIX MUHUMAJIbHBIX 3HA-
YeHUU IpuBeneHbl B Ta0a. 2.8.

IATU 3HAUEHU S ABJISIOTCA HEM3MEHIEeMbIMU 1 He 3aBUCAT OT KOHKPETHOH peaimnsa-
WU ONlepaIuoHHoM cucTeMbl. OHU 3aa10T caMble CTPOTHe OTPaHuUYeH s Ha QYyHK-
IUoHAaJJbHBIE BOBMOKHOCTH. Peanmsanuu, mpeTeHayomniue Ha 3panue POSIX-co-
BMECTUMBIX, JOJYKHBI 00eclieunBaTh 3HAUEHUA He HIUKe YKasaHHBIX. VIMeHHO
TOATOMY OHU HA3LIBAIOTCS MUHUMAJBHO AOTMYCTUMBIMI, XOTA B UX MMeHaX HpU-
cyTcTByeT moctdukc MAX. Kpome Tor0, UTOOGHI 00€CTIeUYnTh MaKCUMAaJIbHYI0 IIePeHo-
CUMOCTbD, IPUJIOMKEHNUA, CTPOT0 CIAEAYIOIe CTAHAAPTY, He TOJI:KHBI TpeboBaTh 60-
Jiee BBICOKUX 3HaueHnii. Onmcanus KasKJ0i M3 9TUX KOHCTAHT MBI OyIeM IIPUBO-
IUTH IO MepPe TOro, KaK OHU OyAyT HaM BCTPEUYaThCH.
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MpunoxeHus, ctporo cnepyowme ctaHaapty POSIX, otnuyatotcs ot npocto POSIX-coBmec-
TUMbIX NPUN0XKeHUiA. MocneHMe UCNOB3YIOT TONBKO UHTepdeichl, onpeaensemMble cTaH-
paptom IEEE Standard 1003.1-2008. lpunoxeHue, CTporo chepyioliee CTaHAApTy, — 3T0
POSIX-coBmecTMOE NPUNOXKEHUE, KOTOPOE HE NONAraeTCA HU Ha KaKoe He onpefeneHHoe
B CTaHAapTe NoBefeHue, He UCNOJIb3YeT HUKAKUX YCTapeBalowWwmux UHTepdeicos 1 He Tpeby-

€T 3HaYEeHWUI KOHCTAHT 6ONbLINX, YEM MWUHUMYMbI, NPUBELEHHbIE B Tabn. 2.8.

Tabauuya 2.9. BHavenus 8pemenu 8vlNOJHeHUS U3 aiina <1imits.nh>, onpedensemoLe
cmandapmom POSIX.1

Hmsa npenena

Omnucanue

MuHNMaJBHO TOIMYyC-
THMOE 3HaAUYeHue

ARG_MAX

ATEXIT_MAX

CHILD_MAX

DELAYTIMER_MAX

HOST_NAME_MAX

LOGIN_NAME_MAX

OPEN_MAX

PAGESIZE

RTSIG_MAX

SEM_NSEMS_MAX

SEM_VALUE_MAX
SIGQUEUE_MAX

STREAM_MAX

SYMLOOP_MAX

TIMER_MAX
TTY_NAME_MAX

TZNAME_MAX

MaxkcumabHasd AJIUHA apryMeHTOB QYHKIIUM ce-
meiicTBa exec (B bafiTax)

MaxcumanbHOE KOJIUYECTBO PYHKIIUM, KOTOPbIE
MOTyT OBITH 3aPETUCTPUPOBAHLI C IOMOIIBHIO
QysKRIIUNT atexit

MakcumasibHOE YHMCJIO LOUEPHUX IIPOIECCOB Ha
OIVH peaJbHbIN UAeHTU(MUKATOP H0JIb30BATEIA

MaxkcumanbHOE KOJIMYECTBO IEPEIIOJTHEHUNA Taii-
Mepa

MaxkcumanbHaa IIuHA UMEHU CeTeBOro y3Ja, BO3-
BparmmaemMoro PyHKImei gethostname

MaxkcumasibHas OJIMHA UMEHU II0JIb30BaTeJId

3HaueHue, Ha eAUHUILY 00JIbIIIee MaKCUMAaJIbHOTO,
KOTOpPOEe MOJKET OBITh IIPUCBOEHO (hailjsoBOMYy fe-
CKPUIITOPY

CucTeMHBIN pa3Mep CTPAHUIIBI TaMATHU B 6aiiTax

MaxkcumabHOE KOJIUYECTBO CUTHAJIOB PEaJbHOTO
BpeMeHU, 3ape3ePBUPOBAHHBIX JIJI IIPUIOKEHUA

MaxkcumaibHOE KOJINYECTBO CeMa(bOpOB, OOHOBpEe-
MEHHO MCIIOJIB3YEMBIX IIPOIeCCOM

MaxkcumaabpHOe 3HaUeHUE ceMadopa

MaxkcumanbHOE KOJIMYECTBO CUTHAJIOB, KOTOPBIE
MOT'YT OBITH IIOCTaBJIEHBI IIPOIECCOM B OUepe b

MakcumaabHOe YKCJIO CTAHAAPTHBIX IIOTOKOB BBO-
Ia-BBIBOJa, KOTOPBIE MOTYT OBITH OZHOBPEMEHHO
OTKPBITHI IIPOILECCOM

MaxkcumaabHOE KOJINYECTBO CUMBOJIUYECKUX CChI-
JIOK, KOTOpPBIE€ MOT'YT OBITH IIPOMIeHBI B IIPOIlecce
aHaJu3a MyTu K Qpaitay

MaxcumaabHOE KOJITYECTBO TaﬁMepOB B IIpoIiecce

MaxcumanbHaA qIMHA UMEHU TEPMUHAJIBHOTO YCT-
policTBa, BKJIIOUAs 3aBEPIIAONTUI HYJIEBOM CUMBOJI

KoanuecTBo 6aiiT B M*MEeHU BPEMEHHOI 30HBI

_POSIX_ARG_MAX

32

_POSIX_CHILD_MAX

_POSIX_DELAYTIMER_MAX

_POSIX_HOST NAME_MAX

_POSIX_LOGIN_NAME_MAX

_POSIX_OPEN_MAX

1

_POSIX_RTSIG_MAX

_POSIX_SEM_NSEMS_MAX

_POSIX_SEM_VALUE_MAX
_POSIX_SIGQUEUE_MAX

_POSIX_STREAM_MAX

_POSIX_SYMLOOP_MAX

_POSIX_TIMER MAX
_POSIX_TTY_NAME_MAX

_POSIX_TZNAME_MAX
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K coskasiennio, HEKOTOpPbIE M3 9THUX HEM3MEHSAEMBLIX MUHNMAJbHBLIX 3HAUEHUH
CJAUIIIKOM MaJIbI, YTOOBI MCIOJIb30BATHCS HA IpaKkTuKe. Hampumep, O0JIbIITHHCTBO
coBpemeHHBIX UNIX-cucTeM mpefocTaBIA0T BO3BMOYKHOCTb OTKPBIBATH HAMHOT'O
6oxbire 20 daiiioB Ha mporiecc. MuHUMATBLHBIH TIpegesa 256 amas _POSIX_PATH_MAX
TaKJKe CJIUIIKOM MaJi. [[JIMHA CTPOKM IIYyTU MOMKET IIPEBBICUTH 9TO 3HAUEHUE, UTO
TOBOPUT O TOM, UTO MBI He MOKeM HCIOJIb30BaTh KOHCTAHTHI _POSIX_OPEN_MAX
u _POSIX_PATH_MAX B KauecTBe pa3sMepOB MAaCCHUBOB HA 3Talle KOMIIUJIAINHA.

B tabna. 2.8 kampgomy us 25 HeM3MeHAeMbIX MUHIMAJbHBIX 3HAUCHUIT COOTBETCT-
ByeT 3HaUeHMe, 3aBUCAIIee OT peaaus3alun, UMsa KOTOPOrO OTJIHNYAETCS OTCYTCT-
BueM npuctaBku _P0SIX_. KomcrauTs! 6e3 mpuctaBKu _POSIX_ mpeaHasHAYeHbI AJII
XpaHeHUA (PaKTUUECKUX 3HAUCHUH, IMOAJepKUBaeMbIX KOHKPETHOH peamn3aliu-
eit. (9tu 25 KOHCTAHT, 3HAUEHUA KOTOPBIX OIIPEIeIAI0TCA peaausalneii, mepeunc-
JIeHBI B TyHKTax 1, 4, 5 u 7 cuucKa, MIpUBeJeHHOTO BhIMIe: 2 3HAUEHUA, KOTOPHIe
MOT'YT OBITH YBEJIMUEHBI BO BPeMs BBIIOJIHEHU A, 15 HensMeHAeMbIX 3HAUCHUH Bpe-
MEHU BBINOJIHEHUS 1 7 M3MEHSEeMbIX 3HAUEHUI, CBA3AHHBIX C PAa3MEPOM CTPOKIU
nyTu.) OcHoBHAA mpobJjemMa COCTOUT B TOM, UTO He Bce 25 3HaUeHNIl, 3aBUCAIIUX OT
peanusaiuu, 06A3aTeJIbHO OYAYT OIIpeeIeHbl B 3aTr0JI0BOUHOM (haiiae <limits.h>.

Hanpuwmep, onpeesenrie KOHKPETHOTO 3HAUEHUS MOJKET He ObITh BKJIIOUEHO B 3a-
TOJIOBOUHBIH (paiiy, ecau ero pakTUUecKas BeJUUWHA IJId JAHHOTO Ipolecca 3a-
BUCHUT OT KOJIMUECTBA TaMATHU B cucTeMe. Ecaiu 3HAUEeHUA He OmpeesieHbl B 3aT0-
JIOBOUHOM (paiije, Mbl HE CMOYKEM HMCIIOJIb30BATh UX IJIA 3aJaHUA TPAHUI] MacCH-
BOB Ha srtamne xKomnumiadanuu. [losromy crargapr POSIX.1 oupenenser pyHKIMNI
sysconf, pathconf u fpathconf, ¢ TOMOIIIBI0O KOTOPBIX MOYKHO OIIPEAETIUTD (DaKTHUUe-
CKMe 3HAaUYeHUA IPeesioB BO BpeMsa BbITToNHeHUA. OMHAKO CYIIECTBYET eIlle OJHa
npobemMa: HEKOTOPbIe 13 3HAUYEeHU N onpeaeaensl ctangapTrom POSIX.1 Kak «B03-
MOJKHO HeoIlpeJeJiIeHHbIe» (CjefoBaTebHO, 0eCKOHEUHbIE). ITO 03HAUAET, UTO HA
IpaKTUKe 3HAUeHUe He nMeeT BepxHeit rpaunuisl. [ia OC Solaris, manpumep, Ko-
JINYEeCTBO (PYHKI[UI, KOTOPBIE MOTYT OBITH 3aPETUCTPUPOBAHEI C IIOMOIIBIO atexit
JIJIs1 BBI3OBA II0 3aBepIlIeHUH IIPOIlecca, OrPAHUYEHO TOJbKO 00HEeMOM JOCTYITHOI
namaTtu. [lostomy mpemen ATEXIT MAX masa Solaris cumraercs HeompeneeHHBIM.
Mp&1 elrie BepHEMCS K 9TOM Ipobjeme B paszesie 2.5.5.

2.5.3. Npepgenbi XSI

Cramgapr XSI TaxKke ompemesser Pl KOHCTAHT, 3HAUCHUS KOTOPBIX 3aBUCAT OT
peanusaruu. OHU BKJIIOYATOT:

1. MuHuMaJbHbIe 3HAUCHUA: IIATH KOHCTAHT, IePeUYnCIeHHbIX B Taba. 2.10.

2. YwucaoBble HeM3MeHAeMbIe IIpeieibl BpeMeH ! BEIIIOJIHEH ST, BOSMOXKHO Heollpe-
neneHHble: 10V_MAX u PAGE_SIZE.

MuHuMaIbHBIE 3HAUEHUA nepeunciieHbl B Tabi. 2.10. [IBe mocaenHme KOHCTaHTHI
HaAIJIAJHO ITOKA3bIBAIOT CUTYAIIUI0, KOTIAa MUHUMYMBI, AeKJapupyeMble CTaH ap-
Tom POSIX.1, cauirkoMm MaJjbl (BEPOSTHO, IJIS TOTO, UTOOBI CIeaTh BO3SMOYKHOM
peanusanuio POSIX-coBMECTMMBIX OIIEPAIIMOHHBIX CHUCTEM [JI BCTPAUBAEMBIX
YCTPOCTB), IIOSTOMY JJIA UCIIOIB30BaHUA B XSI-cOBMeCTUMBIX ccTEMAaX OBLIN 10~
0aBJIeHBI YBeJINUEHHbIe MUHNMAJIbHBIE 3HAUEHUA.
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Tabauya 2.10. MuHumaibHble 3HAYEHUS U3 (aiiaa <1imits.h>, onpedensemvie
cmandapmom XSI

Nmsa Onucanue MuuumMmaJabHO J0- Tumosoe
IMyCTHMOE 3HaUYeHNe | SHaUeHue
NL_LANGMAX MaxkcumanbHBII padMep IlepeMeHHOR 14 14
okpysxenusa LANG B GaiiTax
NZERO ITpuopuTeT mporecca 1o yMOTYaHUIO 20 20
_XOPEN_IOV_MAX | MakcuMaJabHOE KOJIUYECTBO CTPYK- 16 16

Typ i0vec, KOTopoe MOYKeT ObITh epe-
naHoO PyHKIMAM readv mau writev

_XOPEN_NAME_MAX | MakcumaabHad AanuHA UMeHU (aiiia 255 255
B OaiiTax
_XOPEN_PATH_MAX | MakcuMaJibHAs AJIMHA CTPOKHU IIYTH 1024 1024

K (paiiny B baiiTax

2.5.4. ®yHkuunm sysconf, pathconf n fpathconf

Mg mepeuncanan pasindHble MUHUMAaJbHbIE 3HAUCHUSA, KOTOPhIE JOJMKHBI IO/~
Iep:KUBaThCs peajusaliieil, Ho KaK MbI y3HaeM (paKTHUUYeCcKUe IIPeieibl, KOTOpbIe
moAAeps;K1BaeT KOHKpeTHasa cucteMa? Kak MbI yke YyIIOMUHAJIN paHee, HEKOTOPbIe
U3 3TUX MPEeNeIoB MOT'YT ObITH OIPeeseHbl Ha dTalle KOMIIUIAIINN, JPYTUe — BO
BpEMs BBITIOJITHEHUSA. MBI TaKiKe TOBOPUJIN, UTO HEKOTOPHIE M3 HUX ABJSAIOTCS HE-
M3MeHAEeMBbIMH B JaHHOW CHUCTEME, TOTa KaK ApyTrue, CBA3aHHbBIE ¢ (pafiaMu UIu
KaTaJjoramMu, MOT'yT UBMeHAThCA. Ha aTarie BITIOJTHEHU S BHAYEHU A ITPEAEI0B MOK-
HO IIOJIYYUTH C IIOMOIIBIO OJHOM U3 CJAENYIOMNX TPeX QyHKITUIA.

#include <unistd.h>

long sysconf(int name);

long pathconf(const char =pathname, int name);
long fpathconf(int fd, int name);

Bce Tpu Bo3BpaliaioT 3HaUEHE COOTBETCTBYIOIIEr0 IIpeiesia
B cJIydae yciexa, -1 — B crydae omuoKu (CM. HIKe)

Paznnune Mexay ABYMsA IOCTeTHUMHU (DYHKIUSIMU COCTOUT B TOM, UTO II€pBasd U3
HUX MOJIyYaeT B KaUecTBe apryMeHTa CTPOKY Iy TH K ¢aiiiy, a Bropas — (aiIoBbIi
JECKPUIITOP.

B raba. 2.11 nepeuncaATCA 3HAUCHNUSA apryMeHTAa nNamne, KOTOpble MOYKHO IIepeaTh
dyHKIUU sysconf aasd maeHTU(UKAIUU IIPENeJOB BPEMEHU BBIIOJHEHUA. OTa
(DYHKIIUA UCIOJIb3yeT KOHCTAHTHI, UMEeHa KOTOPBIX HAUMHAIOTCA ¢ npedurca _SC_.
B Tab6a. 2.12 nepeuncasOTCa 3HAUCHUSA apryMeHTa name nas GyHKIUHA pathconf
u fpathconf. 9T PYHKIINY UCIOJB3YIOT AJII UAeHTU(PUKAIINY IIPESeIOB BpeMeHU
BBITIOJIHEHUA KOHCTAHTHI, MMeHa KOTOPhIX HaunHaloTcA ¢ npedurca _PC_.
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Tabauya 2.11. IIpedenvt u udeHmuuramopol 0N apeymerma name GyHKyuu sysconft

HNmsa npenena

Onucanue

Apryment name

ARG_MAX

ATEXIT_MAX

CHILD_MAX

KoauuecTBo Tax-
TOB CHCTEMHBIX
YacoB B CEKYHIY

COLL_WEIGHTS_MAX

DELAYTIMER_MAX

HOST_NAME_MAX

I0V_MAX

LINE_MAX

LOGIN_NAME_MAX
NGROUPS_MAX

OPEN_MAX

PAGESIZE
PAGE_SIZE
RE_DUP_MAX

RTSIG_MAX

SEM_NSEMS_MAX

SEM_VALUE_MAX

MakcumasnbHasa qIVHA apryMeHTOB (DYyHKIIUI
ceMelicTBa exec (B 6aiTax)

MaxkcumasbHOE KOJIUUYECTBO (DYHKI[UI, KOTO-
pbIe MOT'YT OBITH 3aPErUCTPUPOBAHBI C IIOMOIITBIO
yHKIIUMT atexit

MaxkcuMaabHOE YHMCJIO IIPOIECCOB HA OLUH pe-
QJIbHBIA UeHTU(MUKATOP II0TIb30BATEILA

KoimuecTBO TAKTOB CUCTEMHBIX YACOB B CEKYH/Y

MakcumaIbHOE KOJIMYECTBO BECOBBIX K09 du-
IUEeHTOB AJIA OJHOTO 3jieMeHTa Kareropuu LC_
COLLATE B (paiiyie pernoHaJbHBIX HACTPOEK.

MakcuMasibHOE KOJUUYECTBO IE€PENOJIHeHU I
TaiMmepa

MakcumaiabHasa JJIMHA UMEHU CeTEeBOrO y3JIa,
BO3BpaIaemoro GyHKImei gethostname

MaxkcumasbHOE KOJIUYECTBO CTPYKTYP iovec,
KOTOpPOe MOXKHO IlepefaThb QPYHKIUAM readv
nuwritev

MaxkcumasibHad AJUHA CTPOKU BBOLA, IPUHU-
MaeMO# YTUJIUTaAMU

MaxkcumaabHas OJIMHA UMEHHU II0JIb30BaTeJIA

MaxkcuMaJIbHOE KOJINUYECTBO UAEHTU(MUKATOPOB
IOIIOJIHUTENBLHBIX IPYIII Ha IPOIIeCC

3HaueHne, Ha eAUHUITY OOJIbIIIEEe MAKCUMAIbHO-
ro, KOTOPOe MOKeT OBbITh ITPUCBOEHO (DailloBOMY
IECKPUIITOPY

CucTeMHBIH pasMep CTPAHUIBI HAMATU B 6afiTax
CucTeMHBII pasMep CTPaHUIBI HaAMATU B 6afiTax

MakcuMaJbHOE KOJIUYECTBO MOBTOPSAIONUXCS
BXOJKAEHUI IJI51 OCHOBHOI'O PEryJIsIPHOTO BhIpa-
KeHUs, IPUHUMAEeMOro QyHKIIUAMU egexec
¥ regcomp, IpU UCIOJb30BAHUY UHTEPBAJIbHOMN
goramuu \{m, n\}

MakcuMmaabHOE KOJINYECTBO CUTHAJIOB PeaibHO-
ro BpeMeHHU, 3ape3epPBUPOBAHHBIX JJIA IPUJIO-
JKeHUudA

MakcumaIibHOEe KOJINYeCcTBO ceMadopoB, OMHO-
BPEMEHHO MCII0JIb3yeMBbIX IIPOIECCOM

MaxkcumaabHOe 3HaUeHUe cemadopa

_SC_ARG_MAX

_SC_ATEXIT_MAX

_SC_CHILD_MAX

_SC_CLK_TCK

_SC_COLL_WEIGHTS_MAX

_SC_DELAYTIMER_MAX

_SC_HOST_NAME_MAX

_SC_IOV_MAX

_SC_LINE_MAX

_SC_LOGIN_NAME_MAX
_SC_NGROUPS_MAX

_SC_OPEN_MAX

_SC_PAGESIZE
SC_PAGE_SIZE
_SC_RE_DUP_MAX

_SC_RTSIG_MAX

_SC_SEM_NSEMS_MAX

_SC_SEM_VALUE_MAX
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Nmsa npemena

Tabauya 2.11 (npodonsicenue)

Onucanue

AprymeHt name

SIGQUEUE_MAX

STREAM_MAX

SYMLOOP_MAX

TIMER_MAX

TTY_NAME_MAX

TZNAME_MAX

MakcumaabHOE KOJIUYECTBO CHUI'HAJIOB, KOTOPbIE
MoryT OBITH IIOCTABJIEHBI IIpoIleCcCcCoOM B oUepeab

MakcumanbHOE UKMCJIO CTAHJAPTHBIX IIOTOKOB
BBO/Ia-BBIBO/IA Ha IIPOIIECC B JII000M KOHKPETHBIH
MOMEHT BPEMEHU; eCJIN olpefesieH, NOJIXKEeH
uMeTh 3HaUeHue, paBHOe FOPEN_MAX

MakcumaJJabHOE KOJUUYECTBO CUMBOJIUUECKUX
CCBLJIOK, KOTOPBIE€ MOT'YT OBITH IIPOHAEHBI B IIPO-
Iecce aHaJM3a Oy THU K haitiry

MaxkcuMabHOE KOJIMYECTBO TaliMEpOB B IIPO-
ecce

MakcumaJsbHas AINHA UMEHU TEPMUHAJIBHOTO
YCTPO¥CTBA, BKJIOYASA 3aBEPIIAIOIIUNA HYJIEeBOM
CHMBOJI

KosnnuecTBo 6aiiT B *MEHU BPEMEHHOM 30HBI

_SC_SIGQUEUE_MAX

_SC_STREAM_MAX

_SC_SYMLOOP_MAX

_SC_TIMER_MAX

_SC_TTY_NAME_MAX

_SC_TZNAME_MAX

Tabauya 2.12. I[Ipedenvt u udenmuduramopbvt O apeymeHma name
¢dyuryuil pathconf u fpathconf

Nmsa npenena

Onmcanne AprymeHT name

FILESIZEBITS

LINK_MAX

MAX_CANON

MAX_INPUT

NAME_MAX

PATH_MAX

PIPE_BUF

_POSIX_TIMESTAMP_
RESOLUTION

SYMLINK_MAX

MuHuMaIbHOE KOJIUUECTBO OUTOB, He00x0-| PC_FILESIZEBITS

IUMOe IJIsI IPeCTaBIeHNA MaKCUMAaJIbLHOTO
pasmepa o0bIuHOro (haitsa, JOIYyCTUMOTO
ISl 3aJaHHOTO KaTaJiora, B BUJE I[eJIOT0
3HAUEHUS CO 3HAKOM

MaxkcumaJabHOE 3HaUeHNe CUeTUNKA CChIJIOK | PC_LINK_MAX

Ha oguH (aia

MaxkcumasbHOE KOJIUYECTBO GaiT B KaHO-| _PC_MAX_CANON

HUYECKOU BXOHOU OUepeay TeEpMUHAIA

KosnnuecTBo 6aiiT, focTymnHOE BO BXOAHOM | _PC_MAX_INPUT

ouyepenu TepMuHAaJIA

MaxkcumanbHasa gauHa uMeHu ¢aiiia B 6ait-| _PC_NAME_MAX

Tax (3a UCKJIIOUEHUEM 3aBepIIaloIero HyJe-
BOT'O CUMBO.JIA)

MaxkcumanpHas qanHA CTPOKU OYTHU K (haii-| PC_PATH_MAX

J1y, BKJIIOUasA 3aBEPIIAIOIIUNA HYJIEeBOH CUM-
BOJI

MaxkcumaJsibHOE KOJInYecTBO 6aiiT, KoTopbie| PC_PIPE_BUF

MOTYT OBITH 3aIIMCAHBI B KAHAJI aToMapHO

TouHOoCTh B HAHOCEKYHAAX IIpeacTaBiaenusa| PC TIMESTAMP_RESOLUTION

BpPEMeHU B aTpudyTrax (aiijios

KosnmnuecTBo 6aiiT B CHMBOJIMUYECKOM cCchblIKe | _PC_SYMLINK_MAX
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MpbI [OJKHBI IOOJIMIKE PACCMOTPETh 3HAUEHWs, BO3BPAIllaeMble 3TUMU TPEMS
GQYHKIIUAMU.

1. Bce Tpu (pyHKIIIU BO3BpaIaoT 3HaueHne -1 1 Kox omubku EINVAL B mepemMeH-
HOM errno, ecjau apryMeHT Nane COOeP:KUT UM HeloIeP:KUBaeMoro mpeaea.
B tperneit kosonke Tabu. 2.11 u Tabi. 2.12 tausl UMeHA IIPeIesIoB, KOTOPLIE 0y-
YT UCIIOJIB30BAThCA HA IPOTAKEHUN BCEH KHUTH.

2. 115 HEKOTOPBIX IIPENeJIOB MOTYT BO3BPAILIATHCA JINOO OIpeeseHHbIe YUCIIO-
BbIe 3HaueHUs (=0), 1100 TpU3HAK HEOIpeAeIeHHOCTH — BO3BpAalllaeMoe 3Haue-
HIUe PaBHO -1, HO IpK 9TOM 3HAUEHUE €0 He U3MEHSIETCS.

3. 3mauenue mpemena _SC_CLK_TCK mpexmcraBisieT co60i KOJIUYECTBO TAKTOB CHC-
TEeMHBIX YaCOB B CEKYHIY; 9Ta BeJMUNHA HUCIIOJb3yeTCs Mpu paboTe co 3HaUe-
HUSMU, BO3BpaIaeMbIMu QyHKITHEH times (pasgen 8.17).

Hwuoxe mepeuncieHbl OrpaHUYeHNUA, HaKJIaJbIBaeMble Ha apTyMeHT pathname GyHK-
nuu pathconf u aprymenT 7ileldes pyukmuu fpathconf. Ecau kakoe-1ubo 13 aTux
orpaHUYEeHUH He OyIeT coOJII0IeHO, 9TO MOKET IIPUBECTHU K HelpecKasyeMbIM pe-
3yJIbTaTaM.

1. ®aiin, K KOTOPOMY OTHOCSATCS mapamerpsbl _PC_MAX_CANON m _PC_MAX_INPUT, moJi-
JKeH OBITh (pailjioM TepMUHAJIBHOTO YCTPOMCTBA.

2. ®aiii, K KOTOPOMY OTHOCATCS mapamMeTpbl _PC_LINK_MAX 1w _PC_TIMESTAMP_RESOLU-
TION, moskeH OBITH 6O (hatisom, 160 KaTasorom. Ecau daiin aBiasgeTcsa Ka-
TaJIoroM, Bo3BpaIliaeMoe 3HaueHe IPUMEeHNMO TOJIbKO K CAaMOMY KaTaJory, HO
He K (paitaam, HaXOOAIIUMCA B HEM.

3. ®aiia, K KOTOPOMY OTHOCATCS mapameTpbl _PC_FILESIZEBITS m _PC_NAME_MAX,
IoJI2KeH OBITh KaTajioroM. Bo3Bpaliiaemoe 3HaUeHe OTHOCUTCS K mMeHaM (aii-
JIOB 9TOT'O KaraJjora.

4. ®Daiig, K KOTOPOMY OTHOCUTCA mtapameTp PC_PATH_MAX, moJKeH OBITH KaTaJo-
rom. BosBpairaemoe 3HaueHUe IpeacTaBIAeT cOO0M MaKCUMAJbHYIO IJIUHY
OTHOCUTEJHLHOTO Iy TH, KOT[a 3aJaHHbII KaTaJoT ABJIAeTCI pabounuM KaTaJjo-
roMm. (K corxasenuio, 9Ta BeIMUNHA He OTPaykaeT (PAKTUUECKYI0O MAKCUMAJb-
HYIO IJUHY a0COJIIOTHOTO IIYTH, KOTOPYIO MBI B 1€ iICTBUTEJIHLHOCTH XOTUM y3-
HaTb. MBI ellle BepHEMCS K 9TOM mpobjeMe B paszeiie 2.5.5.)

5. aiia, K KoTopoMy oTHOCUTCS napamerp _PC_PIPE_BUF, mo:keH OBITh HEMMEHO-
BaHHBIM KaHaJOM, IMEHOBAHHBIM KaHAJIOM WMJIN KaTajoroM. B mepBbIX ABYX
caydJasx BO3BpalljaeMoe 3HaueHe OTHOCUTCSA K caMuM KaHaJiaM. B cayuae Ka-
Tajora orpaHuveHre OyIeT OTHOCUTHLCA K JIIOOBIM MMEHOBAHHBIM KaHajaM,
CO3IaHHBIM B 9TOM KaTaJjore.

6. daiia, K KoTOpOoMYy OTHOCHUTCA mmapameTp _PC_SYMLINK_MAX, moj:kKeH OBITH KaTa-
Jgorom. BosBpaljaemoe 3HaueHue — MaKCHMaJbHAA AJNHA CTPOKU, KOTOPYIO
MOXKET XPaHUTh CHUMBOJINYECKAs CChIIKA B 9TOM KaraJjore.

Mpumep

IIporpamma Ha aswike awk(l), mpeacTaBieHHas B gucTuHre 2.1, reHepUpyeT Ipo-
rpamMMy Ha a3bIKe C, KOTopas B CBOIO OUepeb BEIBOAUT 3HAUEHUA BCeX UAeHTUDU-
KaTopoB QyHKIMI pathconf u sysconf.
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Jlucmune 2.1.

Tenepayus npozpammol Ha s3vike C, KOMOPAs 6b1600UM 3HALEHUS
8cex KOHQU2YPAYUOHHBLX 02PAHUYLEHUTL

#! /usr/bin/awk -f

BEGIN {
printf("#include \"apue.h\"\n")
printf("#include <errno.h>\n")
printf("#include <limits.h>\n")
printf("\n")
printf(“static void pr_sysconf(char =, int);\n")
printf("static void pr_pathconf(char =, char =, int);\n")
printf("\n")
printf("int\n")
printf("main(int argc, char =argv[])\n")
printf("{\n")
printf("\tif (argc != 2)\n")
printf("\t\terr_quit(\"VcnonbsosaHue: a.out <dirname>\");\n\n")
FS="\t+"

while (getline <"sysconf.sym” > 0) {
printf("#ifdef %s\n", $1)
printf("\tprintf(\"%s onpepenex kaxk %%1ld\\n\", (long)%s+0);\n"

$1, $1)

printf(“t#else\n")

printf("\tprintf(\"naentuoukatop %s He HangeH\\n\");\n", $1)
printf("#endif\n")

printf("#ifdef %s\n", $2)

printf("\tpr_sysconf(\"%s =\", %s);\n", $1, $2)

printf( #else\n")

printf("\tprintf(\"noeHTudnkatop %s He HangeH\\n\");\n", $2)
printf(“#endif\n")

}

close(’

‘sysconf.sym”)

while (getline <"pathconf.sym” > 0) {
printf("#ifdef %s\n", $1)
printf("\tprintf(\"%s onpeneneH kaxk %%1d\\n\", (long)%s+0);\n"

$1, $1)

printf(“#else\n")

printf("\tprintf(\"naentuoukatop %s He Hanger\\n\");\n", $1)
printf(“"#endif\n")

printf("#ifdef %s\n", $2)

printf("\tpr_pathconf(\"%s =\", argv[1], %s);\n", $1, $2)
printf(“#else\n")

printf("\tprintf(\"naentuoukatop %s He HangeH\\n\");\n", $2)
printf( #endif\n")

}

close(’

exit

}

END {
printf
printf

‘pathconf.sym”)

("\texit(0);\n")
("I\n\n")

printf(“static void\n™)
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printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf

printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
printf
}

("pr_sysconf(char «mesg, int name)\n™)
("{\n")
("\tlong val;\n\n")
("\tfputs(mesg, stdout);\n")
("\terrno = 0;\n")
("\tif ((val = sysconf(name)) < 0) {\n")
("\t\tif (errno !=0) {\n")
("\t\t\tif (errno == EINVAL)\n")
(\t\t\t\tfputs(\" (He nopmepxmsaeTca)\\n\", stdout);\n")
("\t\t\telse\n")
("\t\t\t\terr_sys(\"ounbka Bbizosa sysconf\");\n")
("\t\t} else {\n")
("\t\t\tfputs(\" (HeT orpaHnuernin)\\n\", stdout);\n")
("\E\tI\n")
("\t} else {\n")
("\t\tprintf(\" %%1d\\n\", val);\n")
("\tI\n")
("I\n\n")

printf(”
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

static void\n")

"pr_pathconf(char =mesg, char =path, int name)\n")
“{\n")

“\tlong val;\n")

“\n")

"\tfputs(mesg, stdout);\n")

"\terrno = 0;\n")

“\tif ((val = pathconf(path, name)) < 0) {\n")

“\t\tif (errno != 0) {\n")

“\t\t\tif (errno == EINVAL)\n")

\E\t\t\tfputs(\" (He nogmepxusaeTca)\\n\", stdout);\n")
“\t\t\telse\n")

“\t\t\t\terr_sys(\"ounbka BbizoBa pathconf, path = %%s\", path);\n")
“\t\t} else {\n")

\t\t\tfputs(\" (HeT orpannueHnin)\\n\", stdout);\n")
BANANSAVED)

"\t} else {\n")

\t\tprintf(\" %%1d\\n\", val);\n")

“\tI\n")

“I\n")

Ilporpamma Ha sA3bIKe awk CUUTBHIBAeT OBa BXOAHBIX (aiaa — pathconf.sym
u sysconf.sym, KOTOpbIe COAEPKAT IIepeueHb IIPeIesIOB 1 UAeHTU(PUKATOPOB, pasie-
JIEHHBIX CHUMBoOJIaMHU TaOyaanuu. He Ha Kaykaol maaTdopMe ompeaeeHbl Bce
UAEeHTU(PUKATOPHI, IOATOMY IIpOrpaMMa Ha A3bIKe awk OKPYsKaeT KasKAbI BHI3OB
pathconf m sysconf mupeKTHBaMM YCJIOBHOU KoMOUAAIUA #1ifdef.

Hampumep, mporpaMmma Ha A3bIKe awk TpaHC(OPMUPYET CTPOKY BXOTHOTO (haiiia,
KOTOpAaA BBITVIAAUT CJAENYIOIINM 00pasom:

NAME_MAX _PC_NAME_MAX

B CJIe,ZIYIOIT_II/Iﬁ KOJ Ha A3BbIKE C:
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#ifdef NAME_MAX

printf("NAME_MAX onpepeneH kak %d\n", NAME_MAX+0);
#telse

printf("npentTudpnkatop NAME_MAX He HampeH\n");
#endif
#ifdef _PC_NAME_MAX

pr_pathconf("NAME_MAX =", argv[1], _PC_NAME_MAX)
#else

printf("naeHTuduxkaTop _PC_NAME_MAX He HaipgeH\n™)
#tendif

IIporpamma, npeacTaBaeHHAA B JUCTUHTE 2.2, CTeHEPUPOBAaHA IPEILIAYIIel IIPo-
rpammoiri. OHa BBEIBOAUT 3HAUEHUS BCEX IIPEEJIOB, KOPPEKTHO oOpabaTkiBas CJIy-
vau, Korga uaeHTu(GUKaTop He onpeaeseH.

Jucmune 2.2. BbL8od 8cex 803MoxcHbLX 3HaAveHuil sysconf u pathconf

#include "apue.h”
#include <errno.h>
#tinclude <limits.h>

static void pr_sysconf(char =, int)
static void pr_pathconf(char =, char =, int)
int
main(int argc, char =argv[])
{
if (argc != 2)
err_quit(“"Mcnonb3oBaHue: a.out <kaTtanor>");

#ifdef ARG_MAX
printf("ARG_MAX onpeneneH kak %d\n", ARG_MAX+0)

#else

printf("naeHTuduxkaTop ARG_MAX He HangeH\n");
#tendif
#ifdef _SC_ARG_MAX

pr_sysconf("ARG_MAX =", _SC_ARG_MAX)
#telse

printf("noentudukatop _SC_ARG_MAX He HamgeH\n");
#tendif

/* aHanoru4HeiM 0bpasom npou3soanTca 06paboTka BCEX OCTaNbHbX */
/* upeHtudukaTopos sysconf... =/
#ifdef MAX_CANON

printf( "MAX_CANON onpepenen kak %d\n", MAX_CANON+O)
#else

printf("unoentupukatop MAX_CANON He Haiper\n™)
#tendif
#ifdef _PC_MAX_CANON

pr_pathconf("MAX_CANON =", argv[1], _PC_MAX_CANON);
#telse

printf("noentupnkatop _PC_MAX_CANON He HangeH\n");
#tendif
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/* aHanoruyHuiM 06pasom npoussoanTcd 00paboTka BCEX OCTalbHbIX */
/* naeHTuonkaTopos pathconf... «/

exit(0);
}

static void
pr_sysconf(char =mesg, int name)

{
long val;
fputs(mesg, stdout)
errno = 0;
if ((val = sysconf(name)) < 0) {
if (errno !'=0) {
if (errno == EINVAL)
fputs(" (He noapepxusaeTca)\n", stdout)
else
err_sys("ownbka Bb3oBa sysconf”)
} else {
fputs(™ (HeT orpanuueHnin)\n", stdout);
}
} else {
printf(” %ld\n", val)
}
}

static void
pr_pathconf(char =mesg, char =path, int name)

{
long val;
fputs(mesg, stdout)
errno = 0;
if ((val = pathconf(path, name)) < 0) {
if (errno '=0) {
if (errno == EINVAL)
fputs(™ (He noppepxusaeTca)\n", stdout)
else
err_sys(“ownbka Bui3oBa pathconf, path = %s”, path)
} else {
fputs(” (HeT orpaHudeHuin)\n", stdout);
}
} else {
printf(" %ld\n", val)
}
}

B Ta6s. 2.13 nmpuBogsaTCs pes3yabTaThbl Pa00THI IPOrPaMMBbI, IPEACTABIEHHON JIUC-
TUHTOM 2.2, Ha KayKJI0l 13 YeThIpeX CUCTeM, 00Cy KJaeMbIX B JaHHOII KHure. «Het
uaeHTU(UKATOPa» 03HAYALT, UTO JaHHAA I11aT(opMa He UMeeT COOTBETCTBYIOIIEr0
unenTuduraropa _SC uau _PC, ¢ TOMOIIIBI0 KOTOPOTO MOYKHO ObIJIO ObI Y3HATH 3HA-
yeHIe KOHCTAHTHI. B 5TOM ciyuae Ipees CUUTaeTCs HeonpeaeeHHbIM. B mpoTu-
BOITOJIO}KHOCTL 9TOMY oOosHaueHue «He mommep:kuBaeTcs» TOBOPUT O TOM, UTO
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nAeHTU(PUKATOP OIpeieseH, HO OH He pacliodHaeTca QyHKIuAMu pathconf m sysconf.
«Het orpannyeHuii» o3HauaeT, YTO CUCTEMA He 3a7aeT 9TOT IIpejiesI, HO 3TO BOBCe He
03HAUaeT, UTO IIpe/esia HeT BOOOIIIe.

CnepyeTt OTMETUTb, YTO AN HEKOTOPbLIX MPEAeNoB MOTYyT BO3BPAlLATbCA HEKOPPEKTHbIE
3HayeHus. Hanpumep, B OC Linux gns npegena SYMLOOP_MAX coobuiaeTcs, 4To OH He orpa-
HUYeH, HO, UCCIEA0BAB UCXO[HbIE TEKCThI, MOXHO YBUAETb, YTO B EACTBUTENLHOCTH KO-
4eCTBO NEPEXOS0B MO CUMBOJIMYECKMM CChIIKAM OFPAHNYMBAETCS «KECTKO 3aWMThIMY» 3HA-
yeHuem 40 (byHkuma follow_link B baiine fs/namei.c).

Ewie oaHa npuyKHa NoTEHUMaNbHbIX HETOYHOCTe B Linux 06ycnoBneHa TeM 06CTOATENbCT-
BOM, 4T0 yHKLWM pathconf u fpathconf peanusoBaHbl B 6ubnnoTeke asbika C. 3HayeHus
npefenos, BO3BpaljaeMble 3TUMU QYHKUMAMKM, 3aBUCAT OT PAaKTUYECKN MCMONb3yeMOn
(aitnoBoit cucTembl, NO3TOMY, eC/in TeKyLas Gainnosas cucTema HemsBecTHa GubnmnoTeke,
yHKLMW BO3BPALLAIOT Npefnoaaraemoe 3Ha4yeHue.

B paspgesne 4.14 mbl yBugum, uto UFS — aTo peanusanus (aiiaosoit cucremsl Berke-
ley Fast File System gass SVR4, a PCFS — sT0 peanusanusa (paiioBoil cCuCTeMbI
MS-DOS FAT gasa Solaris.

Taobauya 2.13. IIpumepvl KOHPU2YPAUUOHHBLX Npedesos

Solaris 10
Linux Mac OS X | ¢aiimosas | daiimoBas
IIpenen FreeBSD 8.0 3.2.0 10.6.8 omerena cmorena
UFS PCFS
ARG_MAX 262144 2097152 262144 2096640 2096640
ATEXIT_MAX 32| 2147483647| 2147483647 Herorpa-| Her orpa-
HUYEHU N HUYEeHUH
CHARCLASS _NAME_MAX | Het upenTu- 2048 14 14 14
¢ukaTopa
CHILD_MAX 1760 47211 266 8021 8021
Komnuuectso 128 100 100 100 100
TAKTOB CUCTEMHBIX
YacoB B CEKYHIY
COLL_WEIGHTS_MAX 0 255 2 10 10
FILESIZEBITS 64 64 64 41| He nogmep-
JKMBaeTcs
HOST_NAME_MAX 255 64 255 255 255
TOV_MAX 1024 1024 1024 16 16
LINE_MAX 2048 2048 2048 2048 2048
LINK_MAX 32768 65000 32767 32767 1
LOGIN_NAME_MAX 17 256 256 9 9
MAX_CANON 255 255 1024 256 256
MAX_INPUT 255 255 1024 512 512
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Solaris 10
Tpenen FreeBSD8.0| ot | MacOSX Paitnonas | gaitronas
UFS PCFS

NAME_MAX 255 255 255 255 8

NGROUPS_MAX 1023 65536 16 16 16

OPEN_MAX 3520 1024 256 256 256

PAGESIZE 4096 4096 4096 8192 8192

PAGE_SIZE 4096 4096 4096 8192 8192

PATH_MAX 1024 4096 1024 1024 1024

PIPE_BUF 512 4096 512 5120 5120

RE_DUP_MAX 255 32767 255 255 255

STREAM_MAX 3520 16 20 256 256

SYMLINK_MAX 1024 Her orpa- 255 1024 1024
HUYEHU I

SYMLOOP_MAX 32 Hert orpa- 32 20 20
HUYEHU I

TTY_NAME_MAX 255 32 255 128 128

TZNAME_MAX 255 6 255| Herorpa-| Herorpa-

HUYEeHU| HUYCHUHR

2.5.5. HeonpepeneHHble npeaenbl BpeMeHU BbIMOJIHEHUS

Berlirie yake yIIOMHHAJIOCH, UYTO HEKOTOPBIE IIPeejbl MOT'YT OLITH HE OIIpPee IeHbI.
IIpoGyiema COCTOUT B TOM, UTO, €CJAU OHU He OIpeesieHbl B 3aT0J0OBOYHOM (hatiie
<limits.h>, mX HeJb3s UCHOJB30BATh Ha 9Talle KoMmmnuasaiuu. Ho oHu MoryT ocra-
BaThbCs HEOIIPEJeJIEHHBIMU JaKe BO BpeMsA BbImosJHeHUs! JlaBaiiTe paccMOTpUM
Ba KOHKPETHEHIX Cjydas: pa3MellleHre B IaMATU CTPOKU IYTU U OLIpeiesieHue KO-
JaudecTBa (PanJOBBIX JECKPUIITOPOB.

Crtpoka nyTtun

Muorum mporpaMMaM IPUXOAUTCSA BBIAENATD MaMATD AJIA XPaHEeHUA CTPOKHU IIy-
Tr. OOBIYHO IAMSATH BBIJEJIAETCS Ha dTalle KOMIUJISAIINN; B 9TOM CJaydae B KauecT-
Be Pa3MepOB MAaCCHBOB BLIOMPAIOTCS HEKOTOPhIE «MaruuecKue» umcia (HeMHOTTe
13 KOTOPBIX KOPPEKTHBI), Hanpumep 256, 512, 1024 uau cranmapTHasS KOHCTAHTA
BUFSIZ. B omepamuouuoii cucreme 4.3BSD koncTramTa MAXPATHLEN, ompenensemas
B 3aT0JIOBOYHOM (paiijie <sys/param.h>, mpeacTaBaseT co0oii IIpaBUJIbHOE 3HAUEHUE,
HO OOJIBIITUHCTBO IIPUJIOMKEHUH, HanucauHbIX 1mox 4.3BSD, ee He UCIIOJIB3YIOT.

Inarakux caydaes craggaprom POSIX.1 npexycmarpuBaeTcss KoHcTauTa PATH_MAX,
HO ee 3HAUEHWE BIIOJIHE MOYKeT 0Ka3aThCcA HeollpefeeHHbIM. B nuctuare 2.3 npu-
BoguTCA QYHKIUA, KOTOpasd OyZeT MCIOIb30BAThCA B 9TOM KHUTE I OIIpeeJie-
HUA 00beMa IaMATH, He0OXOAMMOro JJI pa3MeIleHNs CTPOKY Iy TH.
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Ecau xoucranTa PATH_MAX onrpenesiena B paiiyie <limits.h>, mcmosbayeTcs ee 3HaUe-
Hue. Eciu HeT, He0OX0OAMMO BBI3BaTh (DYHKITHIO pathconf. 3HaueHMe, Bo3BpaIae-
Moe 9TOoM (QYHKI[HeH, IpeAcTaBIdeT co00i MaKCUMAJbHBINA pa3Mep CTPOKU OTHO-
CUTEJBHOTO ITyTHU AJIA CIyUasi, KoToa MepBblii apryMeHT ABJIAeTCA pabouuM KaTa-
jgoroMm. Takum o6pas3om, B KauecTBe IIePBOTO apryMeHTa Mbl YKa3bIBaeM KOPHEBOIA
KaTaJior 1 mpubaBJiseM K IIOJyUeHHOMY pe3yabTaTy enuHuUIly. Eciu pathconf coob-
1jaeT, 4To KoHcTaHTa PATH_MAX He omlpenesieHa, OCTaeTCA JIUIIb HAaZleAThCA HaA yoa-
Yy U BBIOPATh JOCTATOUYHO 0OJIBIIIOE YKCJIO CAMOCTOSITEILHO.

Bepcuu POSIX.1, no Beixoga pegakmuu 2001 roga, He YTOUHAIN, JOJIMKHA I KOH-
cranTa PATH_MAX yuuTBHIBATH 3aBepIIIAIONIUi HYJIeBOU CUMBOJ B KOHIE CTPOKU IIy-
tu. Ecau peanusanusa onepamuoHHON CUCTEMBI COOTBETCTBYET OJHOMY U3 9TUX
PaHHUX CTAaHZAPTOB U HE COOTBETCTBYET KaKoii-nmubo Bepcuu Single UNIX Speci-
fication (mpebyroweii yInTHIBATH HAJWUME HYJIEBOTO CUMBOJIA), CIENYET Ha BCA-
KU caydyal 100aBUTH eIUHUIY K ITOYYEHHOMY 00 beMy ITaMATH.

BbI160p TOrO MJIM MHOTO aJTOPUTMAa B CIyduae HeolpelesIeHHOTO pe3yjbTaTa 3aBuU-
CHUT OT TOT'0, KaK HCIIOJIb3YeTCs BbIJejideMas IaMaTh. KCJu MaMaTh BBIAEIAETCA
[LJIs1 BBI3OBa QYHKIIUU getcwd, HalpuMep, YTOObI MOJYUUTEH aGCOJIOTHOE UM pado-
yero xaraJjora (paszgen 4.23), B ciyuae, KOrJa BhIJeJI€HHBINT 00beM ITaMATH OKa-
JKEeTCS CIUIITKOM MaJi, MbI HOJIYUYUM IPU3HAK OIMTUOKM 1 B €rrno OyeT 3amucaH KOg,
ERANGE. B Takoii cuTyaruu MOKHO YBEJIUUYUTH 00beM IaMATH, BBIAEJICHHON MO
CTPOKY, BBI3BaB (QyHKIUIO realloc (pasmern 7.8 u ynpaskHenue 4.16), 1 TOBTOPUTDH
OOIBITKY. IIpy He0OXOAMMOCTY MOKHO IIPOJOJIKATEh YBEeJINUeHe pa3Mepa CTPOKU
IO TeX IIOP, IIOKA BBI30B QYHKIIUU Jetcwd He 3aBEePIIUTCA YCIeXOM.

Jucmune 2.3. [lunamuieckoe gvldesernue namamu 0is CmpoKyu nymu

#finclude "apue.h”
#include <errno.h>
#include <limits.h>

#ifdef PATH_MAX

static long pathmax = PATH_MAX;
ftelse

static long pathmax
ffendif

0;

static long posix_version = 0

static long xsi_version = 0;

/* Ecnn koHcTaHTa PATH_MAX He onpepeneHa, Henb3s rapaHtupoBaTb, */
/* 4TO cnefywliee Yucno OyAeT A0CTATOYHO afaekBaTHbIM x/
#idefine PATH_MAX_GUESS 1024

char =
path_alloc(size_t xsizep) /+ ecnu pesynbTaT He MNyCcTOW ykasaTenb, x/
/* TO Takkxe BO3BPAWAETCA pas3Mep BblAeNeHHOW namaTn */
{
char *ptr;
size_t size;

if (posix_version == 0)
posix_version = sysconf(_SC_VERSION);
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if (xsi_version == 0)
xsi_version = sysconf(_SC_XOPEN_VERSION);

if (pathmax == 0) { /+ nepsblit BL30B GyHKUMN */
errno = 0;
if ((pathmax = pathconf("/", _PC_PATH_MAX)) < 0) {
if (errno == 0)
pathmax = PATH_MAX_GUESS; /+ ecnu koHCcTaHTa He onpepeneHa =/
else
err_sys("ownbka Boi3oBa pathconf ¢ napameTpom _PC_PATH_MAX™);
} else {
pathmaxt+; /+ po6aBuTb 1, T.K. MNyTb OTHOCUTENbHO KOPHSA */
}
}

/*
» [lo Bepcun POSIX.1-2001 He rapaHTupyetcs, 410 PATH_MAX BKnw4aeT
* 3aBepualumii Hynesoi 6anT. To xe ana XPG3.
*/
if ((posix_version < 200112L) && (xsi_version < 4))
size = pathmax + 1
else
size = pathmax;

if ((ptr = malloc(size)) == NULL)
err_sys("malloc error for pathname”);
if (sizep != NULL)
*Sizep = size;
return(ptr);

}

MakcnmanbHoe Konm4ecTBo OTKPbITbIX q)a|7u103

Kax mpaBuio, mpoiiecc-IeMoH, TO €CTh IIPOIeCC, KOTOPBIHA BBITIOJIHAETCA B (DOHO-
BOM Pe€XHMe U He CBA3aH C TEpPMUHAJIbHBIM YCTpOfICTBOM, 3aKPBIBAEeT BCE OTKPHbI-
Thie (haiiapl. HeKoTOpBIE TpOrpaMMbl IPEyCMaTPUBAOT CJIEAYIOIIYIO ITOCIeI0Ba~
TeJILHOCTh IENCTBUM, MCXOAA 13 IPEANOJIOMKEHNs, YTO B 3aroJIOBOYHOM (aiiie
<sys/param.h> ompezneaeHa KouctanTa NOFILE:

#tinclude <sys/param.h>

for (1 = 0; i < NOFILE; i++)
close(i);

B mpyrux mporpammax ucioJb3yeTrca KoHcTaHTa _NFILE, KoTopas ompemeseHa
B HEKOTOPBIX Bepcuax <stdio.h> Kak BepXHUM npenesi. B TpeTbuX B KaueCTBe BepX-
Hero mpenesa kKecTko 3amuTo uucao 20. OqHAKO HU OAWH U3 9TUX CIIOCOOOB He
IepeHOCUM.

Mz1 morsiu 6bI TOHAIEATHCS Ha KoHCTAHTY OPEN_MAX, ompemesiseMyio cTaHIapTOM
POSIX.1, uTo0bI mepPeHOCUMBIM 00Pa30M Y3HATEH 3HAUECHNE STOr0 IIPeeia, HO eCJIn
OHAa He oIpejesieHa, IpodaieMa ocTaHeTcA HepelrenHoi. Huke mpuBeneH Ko, B KO-
TOPOM B cJIydae HeomnpeneJeHHoro 3HaueHuAa OPEN_MAX ruKJI He OyeT BLIIOJHEH HI
pasy, Tak Kak sysconf BepHeT -1:



92 Mmaga 2. CraHzapTbl 1 peanusaunm UNIX

#include <unistd.h>

for (i = 0; 1 < sysconf(_SC_OPEN_MAX); 1i++)
close(i);

JIyuiilee, 4TO MOKHO IPELIPUHATE B TAKO! CUTYAIIUH, — 3aKPBITH BCE JECKPUIITO-
PBI 0 HEKOTOPOT'O IIPOM3BOJILHOTO IIpemesna, Hampumep 256. Kak u B ciyduae co
CTPOKOI IIyTH, TAKOUN HOAXOJ HE FaPpAHTUPYET 3KeJIaeMOI'0 Pe3yIbTaTa BO BCeX BO3-
MOXKHBIX CIyYasX, HO 9TO JIyUIllee, YTO MOXKHO cAesaTh. MBI IPOIEeMOHCTPUPYEM
JaHHBII TOAXO0 B JucTuHTe 2.4.

Jducmune 2.4. Onpedenenue Koauwecmea Pailiogolx 0eCKpUnmopos

#include "apue.h”
#include <errno.h>
#include <limits.h>

#ifdef OPEN_MAX

static long openmax = OPEN_MAX;
ftelse

static long openmax
fendif

/*
= Ecnn koHcTaHTa OPEN_MAX He onpegeneHa, Mbl HE MOXEM
* rapaHTupoBaTb afekBATHOCTb CNEAyNWEero 3Ha4YeHud.
*/

#tdefine OPEN_MAX_GUESS 256

0;

long
open_max(void)
{
if (openmax == 0) { /* nepsblit BL30B GyHKUMN */
errno = 0;
if ((openmax = sysconf(_SC_OPEN_MAX)) < 0) {
if (errno == 0)
openmax = OPEN_MAX_GUESS; /+ HeonpepeneHHsit npepen =/
else
err_sys("ownbka Bbi3oBa sysconf c¢ napameTpom _SC_OPEN_MAX")
}
}

return(openmax)

}

Jlerko moamaThbCsA MCKYIIIEHWIO MPOCTO BBIBBIBATHL (DYHKIIMIO Close, TIOKA OHa He
BepHeT NPU3HAaK OIINOKM, HO JAeJI0 B TOM, UTO IO KOAY oIrnOKu EBADF, KOTOPYIO BO3-
BpaIaeT close, HeJIb3A CKas3aThb, ObLJIa JIU 9TO IMOMBITKA 3aKPHITh HEITPABUJIbHBINA
JECKPUIITOP UJIU JeCKPUIITOP IPOCTO He ObLI OTKPHIT. Ecaiu ObI MBI peasn3oBaan
TaKOI aJITOPUTM, B ciIydae, Korga gecKpuntop 10 6611 6bI OTKPBITHIM, a JeCKPUII-
TOp 9 — HeT, BLIMOJHEHNE IIUKJIa OCTAHOBIJIOCH OBl Ha JeCKPUITOpe 9 1 JecKpum-
Top 10 ocTajcsa 661 He3aKPHITHIM. C APYTO# CTOPOHLI, (PyHKITUA dup (paszern 3.12)
BO3BpAalllaeT IPpU3HAK OIINOKY, eciu OyaeT IpeBhIiieH mpemea OPEN_MAX, Ho cosma-
HUE COTeH KONUM JeCKPUITOPA — CIUIIKOM SKCTPEeMAaJbHBIN CI0CO0 BBHIACHEHUSI
3HAUYEeHU NCKOMOTI'O IIpeea.
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Hexoropnie peanusanuu Bo3BpamiaoT LONG_MAX B KauecTBe 3HAUEHUSA IIPENEJIOB,
KOTOpPBIE B AEMCTBUTEJIBHOCTH He OrpaHUYeHBI. TaKk 0OCTOUT HeJi0 C IIPeaesioM
ATEXIT_MAX B omepalinoHHOU cucTeme Linux (Taba. 2.13). Boobime Takoi moaxomn
HeJb3sd Ha3BaTh IPUEMJIEMBIM, IIOTOMY YTO OH MOYKeT IIPUBECTHU K HeIlIpeAcKa3ye-
MOii paboTe mIporpaMM.

Hamnpumep, ¢ momoInpo KoMaHAbI Ulimit, BCTPOeHHOII B KOMAHIHBIA WHTEPIpeTa-
Top Bourne-again shell, Mo:kHO U3MEHUTHh MaKCUMAJbHOE KOJIUUECTBO OTKPBITHIX
(daiizor Ha mporiecc. Boobiie, ecau mpeaest AoJIKeH ObITh (PaKTUUYEeCKU HeorpaHuU-
YEeHHBLIM, BBIIIOJIHEHNE 9TOI omepanuy TpedyeT IPUBUJIErni CYyIIepPIoIb30BaTeIs.
Ho eciiz MBI cieiaeM BEPXHUN IIpefes MPaKTUUYeCKY HeOrPAHNYEHHBIM, (DYHKITUSA
sysconf 6yzeTr Bo3Bpalmarh uucyo LONG_MAX B kauecTBe mipemesa OPEN_MAX. Torma mpo-
rpaMMa, KOTopas OpueHTHPYyeTcA Ha 3HAaUueHne BepXHero mpeaesa, Kak B JUCTUH-
re 2.4, 6ymeT 3aTpaunBaTh OTPOMHOE KOJUYECTBO BPEeMEHU Ha IOIMBITKU 3aKPBITH
2147483647 1ecKpUIITOPOB, OOJBIINHCTBO U3 KOTOPBIX Jake He OTKPLIBAJINCE.

Cucrembl, mogaep:xuBaolue pacmupenns XSI crangapra Single UNIX Specifi-
cation, mpemocraBigioT PyHKIMIO getrlimit(2) (pasmen 7.11). OHa MOKeT MCIOJIb-
30BaThCA AJIA MOJYUYEHUA MaKCUMAaJJIbHOTO KOJIUYECTBA OTKPHITHIX JECKPUIITOPOB
Ha nporiecc. TakuM crtoco60M MOKHO y3HATh, OIIPEAEJIEHO JIU OTpaHUYeHEe Ha KO-
JIMYECTBO OTKPBITHIX (haliyioB, 1 U30€KaTh JaJbHEHIITNX ITPo0IeM.

3HayeHune OPEN_MAX cornacHo onpepaeneHuio ctaHaapta POSIX oTHocuTcA K pas3pagy Hens-
MeHAEeMbIX BO BpEMA BbIMONIHEHUSA. ITO 03HAYAET, YTO AaHHbI Npefen He N3MeHAeTCA B Te-
YeHue Bcel Xu3HM npouecca. 0AHAKO B cMCTeMax, NOAAEPXKMBAIOWNX paclmupeHus XSI,
€ro MOXHO U3MEeHUTb NOCPefCTBOM Bbi30Ba DyHKUUK setrlimit(2) (pa3aen 7.11). (3Have-
HUe 3TOro npefiena Takxe MoXeT ObiTb U3MEHEHO KOMaHZoi 1imit KoMaHAHON 060104YKM
C shell uau komanpoit ulimit KomaHaHbIX 06onoyek Bourne, Bourne-again u Korn shell.)
Ecnu Bawa cuctema nopAepKuBaEeT AaHHYIO BO3MOXHOCTb, MOXHO U3MEHUTb (QYHKLMIO,
npeAcTaBAeHHYI0 TIMCTUHIOM 2.4, TaK, 4TOObI OHa BbI3bIBaNa Syscont Npu kaxaom obpalye-
HWUM K Hell, a He TOJIbKO Ha MepBOM BbI30BE.

2.6. HeobGsi3aTenbHble NapamMeTpbl

MpbI yoKe BUeIN CIIUCOK Heo0sa3aTebHBIX [TapaMeTPOB, OIpeIegeMbIX CTaH ap-
Tom POSIX.1, B Taba. 2.5 u o6cy:K a1 HeoOs3aTeabHbIe KaTeropun XSI B pasne-
se 2.2.3. [lyig HaMUCAHUSA IEePEHOCUMBbIX IIPUJIOMKEHN I, 3aBUCAIIIUX OT JIFOOOI 13
9TUX HEeo0A3aTeJbHBIX 0COOEHHOCTEH, HaM HeOO0XOAUM IePEeHOCUMBII CIoco0 om-
peliesieHrs MOAAePIKKY 3aJaHHOr0 Heo0s3aTeJIbHOTO IIapaMeTpa.

Kax u B caiyuae ¢ mpemenamu (cm. paszgen 2.5), POSIX.1 npegocraBiasieT Tpu Cio-
coba creJiaThb 9TO:

1. TTapameTpsl BpeMeHU KOMIUJIAIINY OIPeNeIa0Tca B (haiiae <unistd.h>.

2. IlapameTpnl BpeMeHU BBITIOJIHEHU, He CBsA3aHHbBIE ¢ (haiyilaMy Uy Karajora-
MU, uaeHTuGUIUPyoTea QyHKIIuen sysconf.

3. Ilapamerpnl BpeMeHU BBITIOJHEHUA, CBI3aHHbIE ¢ (halliaMu UM KaTajoraMu,
MOXKHO OJIYUYMTD C IIOMOIIbI0 QyHKIME pathconf mam fpathconf.
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B mepeueHb HeoOsa3aTeNbHBIX IIAPAMETPOB BXOAAT CHUMBOJIbHBIE KOHCTAHTHI M3
TpeTbell KOJOHKHU Tabja. 2.5, a TaKiKe CUMBOJbHBIE KOHCTAHTEI, IIPEACTaBIEHHbIE
B Tab. 2.14 u 2.15. Ecii cuMBoJIbHAsI KOHCTAHTa He OIpelesieHa, Mbl JOJKHBI UC-
moJIb30BaTh (pyHKIHH sysconf, pathconf miau fpathconf, YTOOBI y3HATh, IO AEPKUBA-
eTcs JU 3aJJaHHBIN Heo0sa3aTeJbHBIN mapaMeTrp. B sToM ciiyuae uepe3 apryMeHT
name QYHKIIUU IIepefaeTcsa nMsA, chopMrupoBarHHoe 3aMeHoi npedukca _POSIX Ha _SC
uau _PC. Iy KOHCTaHT ¢ UMeHaMU, HaunHaoIumucd ¢ npegurca _XO0PEN, B apry-
MeHTe name IepenaeTcsa UAeHTU(GUKATOP, CPOPMUPOBAHHBIN IIyTeM H00aBIeHUS
npedurca SCuau _PC. Hanpumep, ecoiu KouctauTa _POSIX_RAW_SOCKETS He ompene-
JIeHa, 4TOObI Y3HAaTh, IIOAAEP:KUBAET JIM CUCTeMa HI3KOYPOBHEBbIE COKETHI, MOMKHO
BBI3BaTh (PYHKIIMIO Sysconf, mmepenaB el B apryMmeHTe name uaeHtudurarop _SC_
RAW_SOCKETS. Hanee, ecau xKoHcTaHTa _XOPEN_UNIX He ompenesieHa, YTOOBI y3HATH,
TMOAAEPsKUBAET JI cucTeMa paciuperans XSI, MOKHO BBI3BATh (PYHKIIHIO SysconT,
nepeznas el B apryMeHTe name ugeHTudurarop _SC_XOPEN_UNIX.

Tabauuya 2.14. Heo6sa3ameJibHble napamempol U u0eHmMu@puKanmopot
ona pynryuil pathconf u fpathconf

HUmsa nmapamerpa Onucanue Apryment name

_POSIX_CHOWN_RESTRICTED| YKaswIiBaeT, orpamudeHo ju gpeiictBue| PC_CHOWN_RESTRICTED
GyHKIUM chown

_POSIX_NO_TRUNC VYKasbIBaeT, IPUBOAUT JU K omuOKe mpu-| _PC_NO_TRUNC
MeHeHUe IyTel AaunHHee, yem NAME_MAX

_POSIX_VDISABLE Ecuau onpenenen, geticrBue cuenuaabHbIX | _PC_VDISABLE
TePMUHAJbHBIX CHMBOJIOB MOXKET OBITH
3aIpeIleHo 9TUM 3HAUeHEeM

_POSIX_ASYNC_IO VYrkasblBaeT, mIoAAep:KuBalTCA Jiu ommepa-| PC_ASYNC_I0
MUY aCUHXPOHHOT'0O BBOJ|a,/BBIBOA 1T 34~
naHHOTO (haiiaa

_POSIX_PRIO_IO YrkaspiBaeT, moAgep:KuUBaOTCA jau npu-| PC_PRIO_IO
OpUTETHBIE Ollepaluy BBO[a/BhIBOJA OJIA
3aJaHHOTO (haiijia

_POSIX_SYNC_IO YKasblBaeT, IoAaep:KuBarTcsa au omepa-| _PC_SYNC_IO
MUY CUHXPOHUBWPOBAHHOTO BBO/A,/BBIBO-
na nad 3amaHHOrOo (haiiaa

_POSIX2_SYMLINKS VKasbIBaeT, MOAIePKUBAIOTCA JIM CUMBO-| _PC_2_SYMLINKS
JYeCKUe CChLIKYU JId KaTaJoTrOB

g KasKkaoro mapaMeTpa ecTh TPU BO3SMOYKHBIX BapUaHTA OIPENeIeHUA ero Io/I-
IEP:KKU CUCTEMOM:

1. Eciu cuMmBoJbHaA KOHCTAHTA He olpeneJsieHa UJu oIpezesieHa CO SHaUeHHueM
—]., 9TO 0O3HAYaeT, UTO JaHHad PyHKIMOHAJbHAA BO3SMOKHOCTD HE IIOAEPKU-
BaeTCs CUCTEMOI Ha dTame KOMITUJIAIINN. CTapoe IIPUJIOMKEeHNEe MOMKEeT BBIIIOJI-
HATHCA B 00JIee HOBOIA cucreme, rge BOBMOMHOCTSD IIOgAEePXKUBaAETCA, IIO3TOMY
IIPDOBEPKa BO BPpe€MdA BBIIIOJITHEHUA MOMKET IIOKa3aTh Ha/JIn4due IIOAAEPHKKN, da-
JKe ecJIu OHa Oblia HeOJOCTYIIHA Ha 3Talle KOMIINJIAII NN,
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Ecau xoncranTa oIpenesjieHa 1 MMeeT SHaYeHue GoJIbIIIe HYJIA, 9TO O3Ha4YaeT,
4UTO JaHHAA (l)yHICI_II/IOHaJILHaH BO3MOMHOCTB IIOgAEPUBAETCA.

Ecin KoHcTaHTa OompezesieHa M UMeeT 3HaUECHUE PAaBHOE HYJIIO, 9TO O3HAYAET,
YTO cJIeAyeT MCIIOJb30BaTh GyHKIIUU sysconf, pathconf mau fpathconf, 4To6GBI
y3HaTh, OIePKUBAETCA JU 3aJaHHaA (QYHKIIMOHAJIbHAA BOBMOXKHOCTb.

BTab6u. 2.14 mepeurcaeHbl KOHCTAHTBI, UCIIOJIB3yeMble B BEI30BaX (PYHKITUM pathconf
u fpathconf. B Tabs. 2.15 mepeunciieHbl HeyCTapeBIlie IapaMeTPhl 1 COOTBETCT-
BYIOIIIE MM KOHCTAHTBI, MCIIOJb3yeMble TpU oOpalieHuu K GyHKIUU syscont,
B JIOTIOJTHEHUE K TepeuYncJeHHBIM B TabJ. 2.5. O0paTute BHUMaHUE, YTO MBI OITyC-
TUJIY IAPaMEeTPhI, CBA3AHHbIE CO BCIIOMOTaTeJIbHBIMU KOMaHJaMU.

Kak u B cayuae ¢ cucTeMHBIMU IIpefiesiaMy, eCTh HECKOJIBKO MOMEHTOB, CBA3aH-
HBIX C TeM, KaK IIapaMeTphl MHTepIpeTupyloTca QpyHKIuamMu sysconf, pathconf
uyu fpathconf.

1.

Bosspartiaemoe snauenue nia napamerpa _SC_VERSION ykasbiBaeT ropn (mrepBble
yeThIpe MUMPHI) U MecAr] (TocaegHre aBe udpshl) nybarkamuu ctaagapra. Ero
sHaueHue MoxkeT ObITh 198808L, 199009L, 199506L nau nHbIM 4715 600Jiee 031~
Hux Bepcuii. Tak, Bepcuu 3 Single UNIX Specification coorBeTcTByeT 3HaueHmME
200112L (pemakmusa crammapra POSIX.1 ot 2001 roxga). Bepcuu 4 cranmapra
Single UNIX Specification (pegaxmusa craagapra POSIX.1 ot 2008 roga) coor-
BercTByeT 3HaueHure 200809L.

Boaeparaemoe 3Hauenue g mapamerpa _SC_XOPEN_VERSION yKasbIBaeT BEPCUIO
XSI, xoTopoii coorBeTcTBYET cucteMa. Tpernheit Bepcuu Single UNIX Specifica-
tion coorsercTByer snauenne 600. Yereproit Bepcuu Single UNIX Specifica-
tion (pemaknusa crangapra POSIX.1 ot 2008 rozma) coorBercTByeT 3uauenue 700.

Bosspairaemble 3HaueHusa aaa mapamerpoB _SC_JOB_CONTROL, _SC_SAVED_IDS
u _PC_VDISABLE ceiiuac He OTHOCSTCS K JOIOJHUTEJIbHBIM (DYHKIIMOHAJIbHBIM
BoamoskHOCcTAM. XPG4 u pannue Bepcun Single UNIX Specification TpeGosa-
1 06s13aTeIbHON MOAAEPIKKU 9TUX 0COOEHHOCTe!, HO TOJHKO HAaUMHAs C Bep-
cum 3 craagapra Single UNIX Specification onu mepeiriz B paspsaz obsasa-
TeJbHBIX. DT UASHTU(PHUKATOPEI COXPAaHEHEI AJIs1 00PaTHON COBMECTHUMOCTH.

IInardopmel, coorBeTcTByMOIIMe TpeboBanuam POSIX.1-2008, Tak:ke mTOJK-
HBI IIOAEP/KUBATD CJEAYIOINe TapaMeTPhI:
_POSIX_ASYNCHRONQUS_IO

e POSIX_BARRIERS

_POSIX_CLOCK_SELECTION
_POSIX_MAPPED_FILES

e POSIX_MEMORY_PROTECTION

e POSIX_READER_WRITER_LOCKS
_POSIX_REALTIME_SIGNALS
_POSIX_SEMAPHORES

e POSIX_SPIN_LOCKS

e  POSIX_THREAD_SAFE_FUNCTIONS
_POSIX_THREADS
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10.

e _POSIX_TIMEOUTS
e POSIX_TIMERS

Itum KoHcTaHTaM nprucBoeHo 3HaueHUe 200809L. CooTBeTCTBYIOITIE UM KOH-
cTaHTBI _SC TaKKe COXPaHEeHbI IJIsi 00paTHON COBMECTIMOCTH.

g napamerpoB _PC_CHOWN_RESTRICTED m _PC_NO_TRUNC BO3BpaIljaeTcsa 3Haue-
Hue -1 6e3 U3BMeHeHUA errno, ecJiu PYHKIIMOHAJTbHAS BOBMOYKHOCTD He TIoIep-
JKUBaeTCsd IJIA YKasaHHOTO 3HAUYEeHWA apryMmeHTta pathname maum fd. Bo Bcex
POSIX-coBMeCTUMBIX CHCTEMAX BO3BpaIllaemMoe 3HaueHue 0yaeT 00abIlle HyJIa
(YyKasbIBad, UTO JaHHASA BO3SMOYKHOCTD MOAAEPIKUBAETCS).

®daiin, kK KoTopomMy oTHOcuTcs mapameTp _PC_CHOWN_RESTRICTED, moskeH OBITH
aubo daiiiom, 1ub0 KaTagorom. Eciu 9To KaTajor, To JaHHAA PYHKIIMOHAIb-
Has BOBMOXKHOCTB Oy/IeT TPUMeHAThCA K (haiijaM B 9TOM KaTaJjore.

daii, K KoTopoMy oTHOCcATCs nmapamerpbl _PC_NO_TRUNC m _PC_2_SYMLINKS, moJ-
JKeH OBITh KaTaJIoT'OM.

Bosspamaemoe 3aauenmne asa nmapamerpa _PC_NO_TRUNC mpuMeHseTcCa K mMe-
HaM (hailIoB B 5TOM KaTaJore.

daiin, K KoTOpoMy oTHOcuTcA mapamerp _PC_VDISABLE, moskeH OBITH (paiiiom
TEPMUHAJBHOTO YCTPOMCTBA.

daitn, k¥ KoTOpoMy oTHOcATcA mapameTpsl _PC_ASYNC_IO, _PC_PRIO_IO m _PC_
SYNC_I0, He mojsKeH OBITH KaTaJIOrOM.

Tabauya 2.15. Heobsa3ameavHble napamempol U ux u0eHmu@uramopbt

ons pynryuu sysconf

HNmsa napamerpa Onucanue Aprymenr name
_POSIX_ASYNCHRONOUS_IO VYkasbiBaer, moagep:kuBaercsa| SC_ASYNCHRONOUS_IO
JW CHUCTEeMOII aCMHXPOHHBIN
BBOA/BBIBOA POSIX
_POSIX_BARRIERS VYkaswiBaer, mogaep:kuBatoTcsa| _SC_BARRIERS
JIV CUCTeMOM 6apbepbl
_POSIX_CLOCK_SELECTION VYkasbiBaet, noagep:xuBaercsa| SC_CLOCK_SELECTION
JIA CUCTEMO¥1 BLIOOD UacoB
_POSIX_JOB_CONTROL VrasbiBaeT, moggepsxkuBaerca| SC_JOB_CONTROL
JIM CUCTEMOU yIIpaBJeHUE 3a-
IaHUAMUI
_POSIX_MAPPED_FILES YkasbiBaer, noagep:kuBaerca| _SC_MAPPED_FILES

JU CHUCTEMOM oToOpakeHUue
(aiijioB B IaMATH

_POSIX_MEMORY_PROTECTION YkasbiBaer, noagep:kuBaercsa| _SC_MEMORY_PROTECTION

JIA CUCTEMOM BO3MOXKHOCTH 3a-
IIUTHI IaMATHU

_POSIX_READER_WRITER_LOCKS | YkasbiBaet, mommepskuBaetr iu| SC READER _WRITER_LOCKS

crcTeMa OJIOKMPOBKY UTEHU A/
3aIIMCcu
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HNmsa napamerpa

Onucanue

Aprymenr name

_POSIX_REALTIME_SIGNALS

_POSIX_SAVED IDS

_POSIX_SEMAPHORES

_POSIX_SHELL

_POSIX_SPIN_LOCKS

_POSIX_THREAD_SAFE_FUNCTIONS

_POSIX_THREADS

_POSIX_TIMEOUTS

_POSIX_TIMERS

_POSIX_VERSION
_XOPEN_CRYPT

_XOPEN_REALTIME

_XOPEN_REALTIME_THREADS

_XOPEN_SHM

_XOPEN_VERSION

YKasbIBaeT, Mo Iep:KuBa0TCA
JI CUCTE€MOM CUTHAJbI peaib-
HOT'O BpeMeHU’

VYkasbIBaerT, IO Iep:KUBaET JIX
cucreMa CoOXpaHEHHBIE UJEH-
TA(PUKATOPBI IIOJIb30BATENA
U I'PYIIIIBL

YKasbIBaeT, MogIep:KuBaeT Ju
cucrema cemagopsl POSIX

YKasbIBaeT, MogIep:KuBaeT Ju
cucTeMa CTaHTAPTHYO KO-
MaHAHYI0 000m0uKy POSIX

VYrasbIBaeT, MOAIePKUBACT JIN
cucTeMa IUKJINYecKre 6JI0Ku-
poBKu (spin-locks)

YkasbIBaeT, Mo Iep:KUBaeT Ju
cucTeMa IOTOKOOe30macHbIe
PYyHKIIUT

YKasbIBaeT, Mo Iep:KuBaeT Ju
crcTeMa MOTOKY BBIIIOJTHEHU A

YKasbIBaeT, Mo Iep:KuBaeT Ju
cruCTeMa BePCUU BbIOPAHHBIX
GYHKIIUI ¢ OrpaHUUYEHUEM
BPEMEHU OXKUAAHUA

VYxrasbIBaeT, MOAAEPIKUBAET JIN
cucreMa TaiiMepsl

VkassiBaet Bepcuio POSIX.1

VkasbIBaeT, IOLIePIKUBAET JIN
cucremMa rpynny narepdeiicon
mudpoBanusg XSI

YKasbIBaeT, MogIep:KuBaeT Ju
cucTeMa rpymniy nurepdeicos
peanbHOTO BpeMeHu XSI

VKassIBaeT, MogIep:KuBaeT Ju
cucTeMa rpymniy nurepgeiicon
IIOTOKOB PeaibHOTO BpeMeHU
XSI

YKasbIBaeT, MogIep:KuBaeT Ju
cucTeMa rpyniy nurepgeiicon
XSI pasgensieMoi maMaTH

VraswiBaeT Bepcuio XSI

_SC_REALTIME_SIGNALS

_SC_SAVED_IDS

_SC_SEMAPHORES

_SC_SHELL

_SC_SPIN_LOCKS

_SC_THREAD_SAFE_FUNCTIONS

_SC_THREADS

_SC_TIMEOUTS

_SC_TIMERS

_SC_VERSION
_SC_XOPEN_CRYPT

_SC_XOPEN_REALTIME

_SC_XOPEN_REALTIME _THREADS

_SC_XOPEN_SHM

_SC_XOPEN_VERSION
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B rab61. 2.16 mpuBeseHbl HEKOTOPbIe KOH(PUTYPaIlOHHbIE TapaMeTPEI I COOTBETCT-
BYIOIIe UM 3HAUEHUA AJIA YeThIpeX IIaT(opM, o0CYyKIaeMbIX B JaHHON KHUTE.
O6osuauenure «He mogmep:kuBaeTcsa» TOBOPUT O TOM, UTO COOTBETCTBYIOIIAS KOH-
CTaHTAa oIpezesieHa, HO UMeeT 3HaueHue -1 niau nmeet 3uaueHue 0, HO BHISOB (DY HK-
muu sysconf miwm pathconf BosBpamiaer -1. O6paTuTe BHUMaHNUE HA TO, YTO HEKOTO-
PblIe CHCTEMEI ellle He COOTBeTCTBYIOT mocaenueit Bepcuu Single UNIX Specification.

Tabauya 2.16. IIpumepol 3HAUEHU KORQUZYPAYUOHHBLX NAPAMEMPOE

Solaris 10
Tpenen FreeBSD Linux | Max OS X | ¢aiinosaa| daiimoBas
8.0 3.2.0 10.6.8 cucreMa cucreMa
UFS PCFS
_POSIX_CHWON_RESTRICTED 200112 1 1
_POSIX_JOB_CONTROL 1 1 200112 1 1
_POSIX_NO_TRUNC 200112 1| He nmoagmep-
JKUBAETCA
_POSIX_SAVED_IDS He nmonnep- 1 200112 1 1
JKIBaeTCsA
_POSIX_THREADS 200112| 200809 200112 200112 200112
_POSIX_VDISABLE 255 0 255 0 0
_POSIX_VERSION 200112| 200809 200112 200112 200112
_XOPEN_UNIX He mognep- 1 1 1 1
JKUBAeTCs
_XOPEN_VERSION He moanep- 700 600 600 600
JKUBAeTCs

OOpaTuTe BHUMAaHME, YTO B OIIEPAIIMOHHOM crucTeme Solaris ¢pyHKIus pathconf Bos-
Bpaimaet suauenue -1 gys napamerpa _PC_NO_TRUNC, ecoiu BeI3bIBaeTcCA AJis (haiiia,
Haxoxslerocs B (paiaosoii cucreme PCFS. 9ra (aiiioBas cucrema mogaep:KuBaeT
dopmar DOS (zna qucker) u 6e3 IpeayIIpeskIeHus yceKaeT uMeHa aitaoB 1o Gop-
mara 8.3, Kak Toro Tpedyet (aiisoBasa cucrema DOS.

2.7. MakpoonpepgeneHuUs KOHTpons
¢yHKUMOHaNbHbIX 0COOeHHOCTeNn

B 3arosioBouHBIX (haitsax ompeenaseTca KOIUUECTBO UAeHTU(MUKATOPOB CTaHIAP-
ta POSIX.1 u XSI. BoabsminHCTBO peaaudanuii fo0aBISOT B 9TU (Palijabl U CBOU
coOCTBEHHBIE OIIPEeIeIEHIA B TOIIOJIHEHNE K TEM, UTO OIMCHIBAIOTCA CTAHAAPTAMU
POSIX.1 u XSI. Eciu Bo3HUKaeT HeOOXOAMMOCTh CKOMIITMJINPOBATh IPOrpaMMy
TaK, YTOOBI OHA 3aBuceJia TOJbKO oT onpeneneHuit POSIX u He KoH(GIMKTOBaJA
C OmIpeeIeHUSAMM, 3aBUCAIIMMEI OT Peajn3allui, HeoOXOANMO OIpeNe/uTh KOH-
crauTy _P0OSIX_C_SOURCE. 9Ta KOHCTAHTA UCIIOJIL3YeTCsA BO BCeX 3aT0JOBOUHBIX (haii-
aax crangapra POSIX.1 n1s uCKJII0UeHM S JTIOObIX 3aBUCAIINX OT Pean3alliu Oll-
peneeHmii.
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PaHHue Bepcumn cTaHgapta POSIX.1 onpepensnu koHcTaHTy _POSTX_SOURCE. OHa 6bina 3a-
MeHeHa KoHcTaHTon _POSIX_C_SOURCE B Bepcuu POSIX.1 B pepakunmn 2001 roga.

KoncrauTsr _POSIX_C_SOURCE m _XOPEN_SOURCE HaswmIBaIOoTCs MakpoonpedeseHusImu
KOHMPOAA PYHKYUOHAAbHbLX 0coOenHocmell. Bce momobHbIe MaKpOOIIpe e IeHu
HauMHAIOTCSA C CUMBOJIA IToguepKkuBaHusa. OOBIYHO OHU MCHOJIL3YIOTCS B KOMAaH/I-
HOHU CTPOKE KOMITUJISTOPA CC, HATIPUMED

cc -D_POSIX_C_SOURCE=200809L file.c

B Takom ciayuae KOHTPOJIUPYIOMIUHE MaKpoc OyIeT ompeaesieH IIpekae, YeM IIpo-
rpamMa Ha a3bIKe C MOAKIIOUNT KaKOHU-T1M00 3aT0JIOBOUHBIH (haiii. YTOOH! MCIOb-
30BaTh TOJIBKO onpegenenns ctaggapra POSIX.1, Takike MOMKHO B IIEPBOIL CTPOKE
(aiiyia ¢ ICXOAHBIM TEKCTOM IIPOIPAMMBI YKA3aTh CJEAYIOIIee OllpeaeIeHre:

#tdefine _POSIX_C_SOURCE 200809L

YT00BI IPUJIOMKEHUAM CTAJIN AOCTYIIHBI (DYHKIIMOHAJIbLHBIE 0COOEHHOCTH, OIIpe/Ie-
nsembie Bepcueii 4 Single UNIX Specification, MbI 10o/12€HBI OIIpe e IUTHL KOHCTAH-
Ty _XOPEN_SOURCE co sumauenuem 700. IToMrUMO BKJIIOUEHUS JOIMOJHUTEJIbHBIX WH-
TepdeiicoB XSI, aTo gacT ToT Ke a3hHeKT, UTO U oIrpeaeeHre KOHCTaHThI _POSIX_C_
SOURCE co suauenuem 200809L, korma peub uaeT o PyHKIIMOHATIHLHOCTH, OIIPeIe-
asemoii crangaprom POSIX.1.

Craugapr Single UNIX Specification onpenenser yruanty c99 B KauecTBe MHTEP-
detica K cpene kKomnuasaiuu s3bika C. C ee IIOMOIIIBI0 MOMKHO CKOMIINJINPOBATH
daiia caemxyoniuM o0pasoM:

c99 -D_XOPEN_SOURCE=700 file.c -o file

Yro6bI paspernTb KOMIUIATOPY JCC MCIOJB30BaTh paciupenus 1999 ISO C,
MOKHO B00aBUTH B KOMaHIHYIO CTPOKY ITapaMeTp -std=c99, Kak TOKas3aHo HUKe:

gcc -D_XOPEN_SOURCE=700 -std=c99 file.c -o file

2.8. dnemMmeHTapHble CUCTeMHbIE TUMbI AAaHHbIX

HcTroprnuecKku HEKOTOPbIe TUIILI JAaHHBIX A3bIKa C OLIIM CBA3aHBI C HEKOTOPBIMI
nepemenabiMu cucteMbl UNIX. Hanmpumep, crapiive u MJaajlliue HOMepa yCT-
po¥CTB UCTOPUUECKU XPAHUJINCH B BuAe 16-paspAaHOTO I1eJI0oro Yucjia, rae 8 pas-
PAIOB OTBOAUJIOCH JJIA CTAPIIIET0 HOMEpPA YCTPOMCTBA U 8 Pa3pAmOB — AJIA MJaf-
mrero Homepa. Ho 60JIBIIMHCTBO KPYIHBIX CUCTEM TPEOYIOT BOSMOXKHOCTHU OIIPesie-
JeHuA 6osee yem 256 pasIMUYHBIX HOMEPOB YCTPOMCTB, IIOITOMY HOTPEOOBAIOCH
mpeaycMoTpeTh nHOM nogxon K nymeparun. (Tak, B 32-paspaguoii Bepcuu Solaris
IJIS XpaHeHUS HOMEPOB YCTPOICTB MCIIOJIb3YIOTCA 32 paspsana — 14 paspsAamoB Iasa
crapiiero u 18 pas3pAI0oB AJ1A MJaIIero HoMmepa ycTpouicTBa.)

3aroJIOBOUHBIN (haiin <sys/types.h> ompeaesaseT psA 3aBUCAIIAX OT pPeau3aliun
TUIIOB JAHHBIX, KOTOpPble HA3BIBAIOTCS IJLEMEHMAPHbIMU CUCTEMHbLMU MUNAMU
danuvix. KpoMe TOro, HEKOTOPBIE M3 9TUX TUIIOB JAHHBIX 00BABIAIOTCI U B APY-
TUX 3aTOJIOBOUHBIX (haiiaax. Bce oHU 00bABIEHBI IOCPEICTBOM IUPEKTUBEI Typedef.
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HasBanus nx o0BIYHO 3aBepIIaloTCsA MociefoBaTeIbHOCTbIO _t. B Tads. 2.17 npu-
BOAUTCS OOJIBIINHCTBO DJIEMEHTAPHBIX THUIIOB, C KOTOPLIMU MEI OyIeM CTAJIKNBATE-
Cs B 9TOI KHUTE.

Tabauya 2.17. Hekomopvie Hauboee pacnpocmpaHentble dJeMeHmapHbLe

cucmemubLe munvt O0QGHHbLX

Tun Onucanne

clock_t CUeTYHK TAKTOB CUCTEMHBIX YacOB (BpeMs paboTsl mporiecca) (paszen 1.10)

comp_t CueTuynK TAKTOB B yIIaKoBaHHOM Bue (paszmes 8.14)

dev_t Howmep ycTpoiicTBa (cTapiiuii u Muaninuii) (pasaes 4.24)

fd_set Ha6op daiinossix neckpuntopos (paszen 14.4.1)

fpos_t ITosunusa B daiine (pasgen 5.10)

gid_t YucmoBoi uneHTUGUKATOD I'PYIIIIBI

ino_t Howmep unzpexcuoro ysua (i-node) (paszern 4.14)

mode_t Tun gaiina, pe:xum cosnanud daiina (pasmen 4.5)

nlink_t CueTuMK CCBHIJIOK JJIA 3amuceii B (haityie karasora (paszmes 4.14)

of f_t Pasmep (daitna u cmerienue B (aiiae (co suaxom) (1seek, pasmes 3.6)

pid_t YucaoBoit nieHTU(GUKATOP IPOIecca U UAeHTU(UKATOP IPYIIIIEI IIPOIECCOB
(co 3Hakom) (paszgensl 8.2 u 9.4)

pthread_t YucoBoit uaeHTU(GUKATOP MOTOKA BhIMOJIHeHUA (pasges 11.3)

ptrdiff_t PasHocTh 1ByX yKasaTeJieii (CO 3BHAKOM)

rlim_t IIpenennvHOE 3HaUeHUe A4 pecypca (paszes 7.11)

sig_atomic_t

sigset_t
size_t

ssize_t

time_t
uid_t

wchar_t

Tun naHHBIX, JOCTYII K KOTOPHIM MOJKET BBIIOJHATHCA aToOMapHO (pas-
nmex 10.15)

Hab6op curnaJsos (paszen 10.11)
Pasmep o6beKkTa (Hampumep, cTpoku) (6e3 3HaKa) (paszmer 3.7)

Bosspamjaembiit QyHKIIUAMU Pe3yJabTaT, KOTOPBIHA IIpeAcTaBasaeT co6oit
cueTuynK 0aiiToB (co 3HaKoM) (read, write, pasges 3.7)

CueTunK CeKyHZ KaJleHnapHoro BpemMeHu (paszes 1.10)
YucaoBoit naeHTU(MUKATOP I0JIb30BaATEIIA

Mosxer npencrTaBadATh CUMBOJIBL B 106071 KOOUPOBKeEe

OHpeI[eJIEHI/Ie ITUX TUIIOB JaHHBIX BBIIIOJITHEHO TAKMM 06pa30M, 4TO IIpM HaIIuca-
HUU TIPOTrpaMM HeT HeOOXOAMMOCTH IIOTPY KaThCA B JeTaIu KOHKPeTHOH peausa-
o1, KOTOPbIE MOT'YT MEHATHCA OT CUCTEMBI K CUCTEME. Mpr1 6y/:[eM OIINChIBATh, KaK
WCIIOJIb3yeTCA KaKIbIM 13 9TUX TUIIOB, IO Mepe HeOOXOIMMOCTH.
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2.9. Paznnumnga mexpay ctaHgapTamu

B o6111em u 11€510M, Pa3JIUYHBIE CTAHAAPTHI TPEKPACHO Y3KUBAIOTCA APYT C IPYTOM.
B ocumoBHOM MBI OyaeM oOpalmiaTh BHUMAHNE Ha Pa3IMUUsg MEXKIY CTaHZapTaMU
ISO C u POSIX.1, mockoabKky pasnmen Base Specifications crargapra Single UNIX
Specification sBasiercs magmuoxkectBoMm crangapra POSIX.1. Huxxe npuBogaTcsa
HEKOTOpbIEe OTJINUUA.

Craupapt ISO C ompemensier pyHKITHIO c10CKk, BO3BPAIIAOIIYI0 KOJHUUYECTBO IIPO-
IIeCCOPHOTO BpeMEeH!U, NCIOJIb30BAHHOT0 ITpoIteccoM. BosBpaliiaeMoe 3HaUeHME MMe-
eT tun clock_t, HO craumapt ISO He ompenmessieT eIMHUITLI U3MepeHuA. UToObI Ipe-
00pas3oBaTh 9TO 3HAUEHUE B CEKYHIbI, HEOOXOIUMO Pa3AesIuTh ero Ha KOHCTAHTY
CLOCKS_PER_SEC, ompemeieHHYIO B 3arooBouHOM (aiiie <time.h>. Crammapt POSIX.1
ompenesserT QYHKINIO times, BOSBPAIIAOIIYI0 KaK IIPOIECCOPHOe BpeMs (IS BbI-
3BIBAIOIIEr0 IIPOoIlecca U MJis BCeX ero JOUEePHUX IIPOIIECCOB, 3aBEPIIUBIINX CBOIO
paboty), Tak u obiee BpeMs. Bece 9T sHaueHUsA MMeIOT TUI clock_t. C moMoIbo
byHKIUT sysconf HeOOXOAMMO IOJTYUUTH KOJUUECTBO TAKTOB B CEKYH/Y U 3aTEM HC-
TOJIb30BATh €T0 IJIA IepeBoia 3HaueHuit Tumna clock_t B cekyHanl. IToayuaercs, 4To
OfHA W Ta K€ XapaKTePUCTUKA — KOJUYECTBO TAKTOB B CEKYHAY — OIPENe/IAeTCs
craggapramu ISO C u POSIX.1 pazauunsiMu cnocobamu. Kpowme Toro, o6a cranzap-
Ta UCIOJb3YIOT OOWH W TOT JKe TUI AAaHHBIX (Clock_t) A XpaHEeHUSA Pa3TUUHBIX
sHaueHunii. Paguumy moxkHo HabmomaTh B OC Solaris, roe pyuakmmsa clock Bo3Bpa-
maeT BpeMsA B MUKPOCEKYHIax (caemoBaTesbHO, KoHCcTaHTa CLOCKS_PER_SEC mMeeTr
saauernne 1000000), rorga kax pyHKIIUSa sysconf BosBpaiaeT sHauernue 100 (kosu-
YEeCTBO TAKTOB B CeKYHAY). [loaToMy HYKHO C 0COOBIM BHUMAHUEM OTHOCUTHCS K TIe-
peMeHHBIM THIIa CloCk_t, YTOOBI HE CMEIIINBATh PA3HbIE eINHUIbI U3MEPEHU .

KoHQIuKT BOBMOIKEH TaKKe B TeX caydasaX, Korga cranaapt ISO C onpeznesnsaer He-
KOTOpPYI0 (DYHKIINIO, HO He TaK CTPOro, Kak arto menaet crauzapt POSIX.1. Tax,
HampuMep, 00CTOUT Aeyio ¢ (QYHKIMAMU, KOTOPble TPeOYIOT MHOU peasnsaliuu
B cpeze POSIX (muOro3agaunoii), uem B cpege ISO C (rme oueHb HEMHOT'0E MOYKHO
TIPEAIIONIOKUTh O I1eJIeBOI OlepaIiuoHHOM cucteMe). TeM He MeHee GOJBIITUHCTBO
POSIX-coBMECTHMBIX CHUCTEM Peasn3yioT (GPYHKIIUU B COOTBETCTBUU CO CTAHIAP-
ToM ISO C 17151 coxpaHeHNnsI COBMeCTUMOCTHU. IIprMepoM MOKEeT CAYHKUTD PYHKIIUA
signal. Ecau MBI 110 He3HAHMIO OyeM HCIIOJIb30BaTh pyHKImIo signal ns OC Solaris
(HazesACh HANMCATh TIEPEHOCUMBIN KOX, KOTOPBIN Oyaer paboraThk B cpexe ISO C
u B ycrapeBinux Bepcusx UNIX), To mosryuum ceMaHTUKY, OTJITUYHYIO OT TOM, KOTO-
pyio nmeetr pyHKIIUA sigaction, onpemensaemas crangaprom POSIX.1. Bosee moxa-
po6HO o hyHKIIMK Signal MbI moroBopuM B ritase 10.

2.10. NMopBepeHne NTOros

OueHb MHOT'O€ IIPOU3OIILIO0 B c(hepe cTaHmapTU3anuu nporpammuoi cpeabl UNIX
3a IPOIIeAIIre ABA C IIOJOBUHON JecATuIeTrsa. MbI ommcaan Hanbojaee BasKHbBIE
craagaptel — ISO C, POSIX u Single UNIX Specification — 1 ux BausiHme Ha 4eTHI-
pe peanusanuu UNIX, obcy:xmaemsble B fanHoit kaure: FreeBSD, Linux, Mac OS X
u Solaris. 9Ty cTaHAapPTHI MBITAIOTCA ONPENEJUTh HEKOTOPble KOH(MUTYpPAaI[HMOH-



102 MMmaga 2. CtanfapTbl 1 peanunsaumm UNIX

HbIe ITapaMeTpPhbl, KOTOPbIE MOI'yT BapbMPOBaThCA OT CICTEMBI K CICTE€ME, 1 MBI BU-
JeJir, 4YTO OHU JaJIEKHN OT COBEPIIIEHCTBAa. B aT0i1 KHUTE MBI €eIge He pa3 CTOJIKHEMCA
CO MHOT'MMMU M3 HUX.

B cniucke ucnoib30BaHHOM JTUTEPATYPHI YKABBIBAETCS, KaK MOJYYUTDH KOITUY CTaH-
JIapTOB, OIIMCAHHBIX B 9TOU IJIaBe.

YnpaxHeHuns

2.1. MpI ymoMuHaJIu B paszesie 2.8, YTO HEKOTOPbIE 13 3JIEMEHTAaPHBIX CUCTEMHBIX
TUIIOB JaHHBIX OIIPeiesIeHbI 00JIee UeM B OLHOM 3aT0JI0BOUHOM (aiire. Tak, Ha-
npumep, B OC FreeBSD 8.0 tum size_t oupegenen B 29 pasanmuHbIX (paiiirax.
ITockonbky Bce 29 (aityioB MOTYT OBITH IIOJKJIIOUEHBI IPOTPAMMOI, a CTaH-
mapt ISO C He mommycKaeT MHOKECTBEHHOI'0 OIIPeieJIEHIsI OJJHOT'0 1 TOT'0 JKe TH-
ma, IMoayManTe — KakK JOJKHBI ObITh HAIIMCAHBI 3TU 3aT0JIOBOUYHBIE (halijIbl.

2.2. TIpocmoTpuTe 3aroJI0BOYHBIE (haiibl B CBOEI CHUCTEME U IIePEeUNCINTE (DaKTU-
YeCKUe TUITbI JaHHBIX, UCIIOJb3yEMbIE AJIA Pean3aluu 9JIeMeHTaAPHBIX CUC-
TEeMHBIX TUIIOB.

2.3. VsmeHuTe IporpaMmy u3 JUCTHHTA 2.4 TaK, YTOOBI n30e:KaTh JUIITHEH pado-
ThI, Korga QyHKIIUA sysconf BogdBpalaet 3HaueHue LONG_MAX B KauecTBe IIpe-
mesia OPEN_MAX.
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3.1. BBegeHue

O6cy:xxnenue cucrembl UNIX MBI HauHeM c omepaiiuii (aiijaoBoro BBoIa,/BBIBOAA,
TaKUX KaK OTKpbITHeE aiina, ureHue us aiiia, sanuch B aitsa u 1. 1. BoabrmnHeT-
BO omepanuii paitsioporo Beoaa,/BeiBosia B UNIX MOMKHO BBITIOJTHUTH C TIOMOIITBIO
Bcero maTu QYHKIIUHA: open, read, write, 1seek m close. 3aTeM MbI PACCMOTPUM, KaK
usMeHeHUe padMepa Oydepa BIuAeT Ha IPOU3BOAUTEILHOCTh PYHKITHY read mwrite.

DyHKIINY, OIUChIBaeMble B 3TOH IyIaBe, OUeHb YaCTO HA3BIBAIOT PYHKIIUAMU HelOy-
(epu3o8anH020 8800a/6b1600a B IPOTUBOIIOJOKHOCTh CTAHJAPTHBIM (DYHKIIUAM
BBOJIa/BBIBOJIa, O KOTOPBIX IOUJET peub B IyiaBe 5. TepMuH HeOygepu3osaniublil
03HAYaeT, UTO KaiKaas oleparus YTeHUA WX 3alcu o0paliaeTcsa K CUCTEMHOMY
BBIBOBY aapa. PYHKIINN HeOy(hepru30BaHHOI'0 BBOAA,/BBIBOIA HE ABISIOTCSA YaCThIO
craagapra ISO C, Ho ounu onpenenensl craugapramu POSIX.1 u Single UNIX Spe-
cification.

Bceakuii pas, Korga peub 3aXOJUT O COBMECTHOM HCIIOJIb30BAHUM PECypPCOB He-
CKOJIBKMMHM IIpOoIleccaMu, 0COO0YI0 BasKHOCTH IPHUOOpEeTaeT IOHATHE aTOMAapHOTO
BBINIOJIHEHUA onepaluii. Mbl pacCMOTPUM 9TO IIOHATHE IPUMEHUTEJIbHO K Olepa-
nuaMm (aisoBoro BBoLa/BbIBOJA M aprymMeHTamM QyHKuuu open. Ifajgee mMbl yBU-
IUM, KaK OCYIIeCTBJISETCS OJHOBPEMEHHBIN AOCTYH K (haiijsaM M3 HECKOJbKUX
TIPOIECCOB U KaKMe CTPYKTYPHI JaHHBIX AAPa C 9TUM CBA3aHbI. 3aTe€M MbI IIepei-
IeMm K pyHKIuaMm dup, fcntl, sync, fsync m ioctl.

3.2. Aeckpuntopbl hannos

Bce oTKpbITHIE (haliabl IpeaCcTaBJIEHBI B Aape (haiiJIoBBIMU JecKpunTopamu. daii-
JIOBBIH JECKPUIITOP — 3TO HEOTPUIATEIbHOE IIeJI0e umco. Korga mpoiecc OTKpPHI-
BaeT CyIlecTBYIONMU (haiia uiu co3maeT HOBBIM, AP0 Bo3BpaIiaeT eMy (haiijoBbIit
IeCKpUITOp. UTOOBI BHITIOJHUTE 3aIIUCh B (DailJl NN UTeHNE U3 HETo, HYKHO IIepe-
IaTh QyHKIUU read uam write ero ¢aiiyioBbIN [eCKPUIITOD, IOJYUEHHBIHN B pe3yib-
TaTe BbI30Ba PDYHKIUM Open uam creat.

B cooTBeTCTBUY ¢ IPUHATHIMU COTJIAIIIEHUAMY KoMaHgHbIe o0oouku UNIX acco-
uUPYyIoT GaisoBblit qeckpuntop 0 co cTaHAAPTHBIM YCTPOMCTBOM BBOZA IIpoIecca,
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1 — co cTaHIapPTHBIM YCTPONCTBOM BBIBOAA U 2 — CO CTAHAAPTHBIM YCTPOMCTBOM
BBIBOZIa COOOINEeHUIT 00 OMIMOKax. OTO COIJIAIIIEHE KCIIOJb3yeTCs KOMAaHIHBIMU
000JI0YKaMU 1 OOJIBIITTHCTBOM ITPUJIOMKEH I, HO He SBJISEeTCAI 0COOEHHOCTHIO aapa
UNIX. Tem He MeHee MHOTHE TPUJI0KEHNSI He CMOTJIX ObI paboTaThb, €CJIN 3TO CO-
rIaIeHue ObII0 ObI HAPYIIIeHO.

XoTs 3HaAUEHUS dTUX JeCKPUIITOPOB onpenesnensl ctangaprom POSIX.1, B POSIX-
COBMECTHUMBIX IPUJIOKEHUAX BMecTO (hakTuueckux sHauenuii 0, 1 u 2 caemyer uc-
ToJIb30BaTh KOHCTAHTBI STDIN_FILENO, STDOUT_FILENO m STDERR_FILENO. Ompenese-
HUA 3TUX KOHCTAHT HAXOAATCS B 3aT0JIOBOYHOM (haiise <unistd.h>.

ITox daiimoBbIe feCKPUTITOPHI OTBOAUTCS quatasoH uuces ot 0 o OPEN_MAX-1. (Bemom-
HuTe Tabs. 2.11.) B paraux peanusanuax UNIX makcuMaabHBIM 3HaUeHUEM (haii-
JIOBOT'O IeCKPUIITOPA OBLI0 Uncjo 19, UTO IM03BOJIAIO KA IOMY IIPOIeCCy AepPKaTh
OTKpPBITBIMU 10 20 (haiiIoB, HO MHOTHE CHUCTEMbI YBEJINYNJIN TO YNCJIO0 10 63.

B onepauwnoHHbix cuctemax FreeBSD 8.0, Linux 3.2.0, Mac 0S X 10.6.8 1 Solaris 10 aToT npe-
A€ NPaKTUYecKn 6ECKOHEYEH U OrpaHMYeH NULb 06bEMOM NaMATH B CUCTEME, NPEACTAB-
JIEHUEM LIENbIX YUCEN U NPOYUMM KECTKUMU U MATKUMU OTPaHUYEHUSMY, 3aaBAEMbIMU A -
MUHUCTPATOPOM CUCTEMBI.

3.3. dyHKUMNM open n openat

Cosmanue niu OTKpbITHE (haiiia MPOU3BOAUTCA PYHKITUEH open wan openat.

#include <fcntl.h>

int open(const char =path, int oflag, ... /= mode_t mode =/ );
int openat(int fd, const char =path, int oflag, ... /+ mode_t mode =/ );

O0e BosBpAaIIaoT AeCKpUIITOp (haiia B caydae ycuexa, -1 — B crydae omruoKu

ITocneguuii aprymMeHT 06003HAUEH MHOTOTOUYMEM (...), TAKUM CIIOCOOOM CTaHIAPT
ISO C yxasbIBaeT, 4ToO KOJIMYECTBO OCTAJbHBIX API'yMEHTOB U UX TUITBI MOT'YT Baph-
upoBaThcA. B 9TUX QYHKIUAX MOCJIETHUN apryMeHT MCHOJb3yeTCA TOJBKO IIPU
CcO3laHMM HOBOrO (haiijla, 0 YeM MBI IIOTOBOPUM HEMHOI'O II033Ke. ITOT apryMeHT
MBI IPUBEJIU B IPOTOTHUIIE PYHKIINY KAK KOMMEHTapUH.

AprymeHT pathname mipeactaBasaerT uMsa (aiiaa, KOTOPBIA OyAeT OTKPHIT UJIU CO3-
IaH. 9Tu GYHKIIUYU MOTYT IPUHUMATH 60JIBIITOEe KOJIUYECTBO ITapaMeTPOB, OITpee-
JISeMBIX apryMeHTOM 0flag. 3HaUeHue dTOT0 apryMeHTa (hopMupyercs odobeauHe-
"Huem mo UJIN (OR) oxHOl nau 00jiee KOHCTAHT, OIpPeeiAeMbIX B 3aT'0JIOBOYHOM
daiime <fcntl.h> u mepevynCcIeHHbIX HUMXKE:

0_RDONLY Daiiyg OTKPBHIBaETCA TOJIBKO Ha UTEHUE.
0_WRONLY @Daii OTKPHIBAETCSA TOJBKO Ha 3aIIUCh.
0_RDWR dDaiia OTKPBIBAETCA KaK AJIS UTEHUS, TaK U JJIS 3aUCH.
B 60/blWIMHCTBE peanu3aLnit 4ns cOXpaHeHUs COBMECTUMOCTU C yCTapes-

WKUM nporpamMmHelM obecnevyeHnem koHcTaHta O_RDONLY onpepensetcs
3HayeHunem 0, 0_WRONLY — 3HayeHunem 1 n O_RDWR — 3HayeHuem 2.
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0_EXEC
0_SEARCH

Daitn OTKPBIBaeTCA TOJIBKO AJIA BBIIIOJTHEHUA.

®aiis OTKPBIBAETCA TOJIBKO AJIA MONCKA (IPUMEHAETCA K KaTaJaoram).

KoHcTaHTa 0_SEARCH npepycMmoTpeHa, 4Tobbl NO3BONUTL 3a[aTh BO3MOXK-
HOCTb MOMCKA B KaTajore, KOraa Karanor otkpbiBaercs. Micnonb3oBaHue
3TOro Gnara npu OTKPBITUM KaTanora HUKaK He BAMAET Ha nocieaylolne
onepauuu ¢ ¢annoBbIM [eCKPUNTOPOM KaTanora. Hu ogHa n3 onepauuoH-
HbIX CUCTEM, PACCMATPUBAEMbBIX B 3TON KHUTE, MOKA He NOALEPKUBAET dnar
0_SEARCH.

HomnsxHa OBITH YKa3aHa OfHA U TOJHKO OJJHA M3 9TUX IIATHU KOHCTAHT. [asee mpuBo-
JIUTCS CIIMCOK KOHCTAHT, IIPUCYTCTBUE KOTOPBIX B apryMeHTe 0f1ag Heo0A3aTeIbHO:

0_APPEND

0_CLOEXEC

0_CREAT

0_DIRECTORY
0_EXCL

0_NOCTTY

0_NOFOLLOW

0_NONBLOCK

3amnuch IPOU3BOAUTCA B KOHel (paiiia. BoJsee mogpo0dHoe omucanme
aToro (hjiara MbI JaJUM YYTh O33Ke, B pasmee 3.11.

YcranaBauBaetr ¢uar FD_CLOEXEC meckpumTopa (aiina. IlompoGHee
9TOT (hJrar OymeT paccMaTpuBaThCcA B paszese 3.14.

Ecau Qaiin He cyliecTByeT, OH OyaeT co3maH. ITOT paar TpedyeT Ha-
JUYUA TPEThEero apryMeHTa QyHKIIUu open (mode), KOTOPBIH oIrpene-
JisieT 3HaUeHUs OUTOB MpaB JOCTyIa K co3maBaemMomy (daiiny. (B pas-
nmeie 4.5, e paccKkasbIBaeTCA O IIpaBax AOCTyIIa K (aiay, Mbl YBU-
IUM, KaK OIIpee/igeTcs 3HaUeHue apryMeHTa node U KaKoe BINSHIe
Ha Hero oKas3bIBaeT 3HAaUeHUe Umask mpoiiecca.)

BrissiBaer omiubKy, ecau path He ABIAAETCA UMEHEM KaTaJjora.

BruisbiBaeT omrbKy, ecyiu (paiis yiKe cyIecTByeT u 3agaH aar 0_CREAT.
IIpu Taxoii komOuHAIMK (HIATOB aTOMAPHO BBIMTOJHSETCS MPOBEPKA
cyIecTBoBaHUA (hailyia U ero co3maHme, ecjau (aiia He CYIIEeCTBYET.
Boiee mogpo6HO MBI OITUIIIEM aTOMapHbIe omepaliuu B pasgee 3.11.

Ecau apryment path cebliaaercss Ha Gaily TePMUHAJIBHOTO YCTPOMCT-
Ba, 9TO YCTPOMCTBO He HA3HAYAETCSA YIIPABJIAIOIINM TEPMUHAJIOM BbI-
spIBaloIiero mpoiecca. Ilogpo6Hee 06 yIpaBJIAIOIINX TEPMHUHAJIAX
pacckasbsiBaeTcs B pasaee 9.6.

BrI3biBaeT ommbKy, eciiu path sSIBJISeTCS CHUMBOJHUYECKOUN CCBHLIKOM.
ITonpoGHee 0 CUMBOJIMUECKUX CCBHLIKAX PAcCKasbIBaeTCsd B pasmie-
ae 4.17.

Ecuau aprymenrt path cecolimaerca Ha umeHoBaHHBIN KaHaa (FIFO), cre-
MUAJTbHBIHA (haig 6JJ0YHOTO YCTPOHCTBA UJIN CIIeIaJbHBIN (haiia cuM-
BOJIBHOTO YCTPOIicTBa, 9TOT (hjaar 3aJaeT HEOJOKUPYIOMNIT PerkuM
OTKPBITUSA (haiija M MOCJeAYIONINX Oolepanuii BBoxa/BbiBoja. Iloa-
poOHee ATOT peKUM ONKUChIBaeTcs B paszaese 14.2.

B paHHux Bbinyckax System V nosisuncs cdnar O_NDELAY. OH nogobeH tdnary
0_NONBLOCK, ofiHaKo BHOCUT ABYCMbICNIEHHOCTb B TPAKTOBKY 3Ha4eHus, BO3-
Bpawaemoro dyHkuueir read. Wcnonb3zosanme cnara 0_NODELAY npusogut
K TOMy, 4TO (hyHKUMA read Bo3BpallaeT 3HayeHue 0 B C/lyyae OTCYTCTBUSA
JaHHbIX B UMEHOBAHHOM UM HEMMEHOBAHHOM KaHase unu B aitne ycTpoii-
CTBa, HO TOTJ,A BO3HUKaeT KOHMAMKT co 3HayeHnem 0, KOTOpoe BO3BpaLlaeT-
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0_SYNC

0_TRUNC

O_TTY_INIT

€5 N0 JOCTUXEHUN KoHLa daina. B cuctemax, ocHoBaHHbIX Ha SVR4, coxpa-
Hunacb nopfepxka dnara 0_NODELAY ¢ ycTapeBLei CeMaHTUKON|, OfHaKo
BCE HOBbI€ NPUNOXEHNA JOMKHBI ncnonb3osatb dnar 0_NONBLOCK.

Kaxaniit BbI30B QYHKIIUU Write OXKHIaeT 3aBepIleHusa (PU3nUecKoit
omeparuu BBOJA/BBIBO/A, BKJIOUAsS OMEPAIlNI0 OOHOBJIEHUS aTpudy-
TOB (paiina. ITOT Gar 6ymeT UCIOIb30BaThCA B paszene 3.14.

Ecau daiin cymiecTByeT 1 yCIIEIITHO OTKPHIBAETCSA HA 3alUCh JIU00 HA
yTeHUe U 3alUCh, ero pasMep yceKaeTcs A0 HYJId.

IIpu OTKPBITUU TEPMUHAJHLHOTO YCTPOWCTBA, KOTOPOE ellle He ObII0
OTKPBITO, yCTAHABJIMBaET HECTAHAAPTHBIE IapaMeTpPhl termios B 3Ha-
yeHHusA, cooTBeTcTByOINue crammapry Single UNIX Specification.
IToxpoGHee cTpyKTypa termios 6ymeT paccMaTPHUBATHCS B XOZe 00CY K-
JIeHUsA TePMUHAJIBLHOTO BBO/Ia/BBIBO/IA, B I1aBe 18.

Cuoenyrorue qBa diara TaksKe OTHOCATCS K paspsaay HeoOaszareabHbix. OHEU mpes-
Ha3HAYEHHbI JJId IIOAOEPK KN CUHXPOHU3NPOBAHHBIX onepaum‘/’l BBO,Z[a/BI:IBO,Z[a, OII-
penensiembrx crapgaprom Single UNIX Specification (a raksxe POSIX.1):

0_DSYNC

0_RSYNC

Kaxknprit Bb130B hyHKIIMU Write oKugaeT 3aBepiieHusa (GU3NIECKON
omepaiuu BBOJAA,/BBIBOMA, HO HE OKUAET, IOKa OYIyT OOHOBJIEHBI aT-
pubyTHI aiiia, ecau OHA He OKA3hIBAIOT BJMSHUSA HA OTIEPAI[AIO UTe-
HUSA TOJBKO UTO 3AIINCAHHBIX JAHHBIX.

®narn 0_DSYNC 1 0_SYNC o4eHb NOXO0XM APYF HA LpYra, HO BCE-TAKM Yy Tb-4yThb
oTnuyatotcs. ®nar 0_DSYNC BauseT Ha aTpubyThl (haiina, TONbKO eciin UX He-
06x01MMO 0OHOBUTb, YTOOLI OTPA3NUTb U3MEHEHUS B AaHHbIX (Hanpumep, 06-
HOBWTb pa3mep daiina, ecau B haitn Obian 3anucaHbl JONOJHUTENbHbIE [aH-
Hble). Mpu ncnonb3osanuum hnara 0_SYNC faHHble n anI/I6yTbI Bcerga oOHOB-
NATCA CUHXPOHHO. [pu nepesanucy cywecTBytoLeit YacTu daina, oTKpbl-
Toro ¢ narom 0_DSYNC, aTpubyThl BpemeHu daina He BynyT 06HOBAATLCA
CUHXPOHHO C AaHHbIMW. HanpoTus, ecnv daiin oTkpbiBaeTcs ¢ pnarom 0_SYNC,
Kaxpoe obpalieHune K pyHKUMK write OYAET NPUBOAUTL K USMEHEHMIO aTpU-
OyTOB BpeMeHH daitna He3aBUCMMO OT TOTO, ObIW N Nepe3anucaHsl CyLLecT-
BYIOLLME laHHble UK B KOHeL, (haiina obaBneHbl HOBbIE.

Kaxaviit BEI30B QYHKIIUY read IPUOCTaHABIWBAETCS 10 TEX IIOP, II0-
Ka He OyIyT 3aKOHUYEHBI JKIYII1Ee 3aBePIICHUS OIlePAI[UY 3AIIUCH B TY
JKe caMyIo uacTh (aiija.

0C Solaris 10 nopaepxuBaeT Bce Tpu dnara. Nctopuyeckn B cucTemax
FreeBSD 1 MacOS X ectb dnar 0_FSYNC, koTopblit BefeT cebs TaK xe, Kak
n 0_SYNC. MockonbKy 06a 3T daara NoAHOCTbIO IKBUBANIEHTHBI, OHU Onpe-
LeNeHbl C OQHUM U TeM e 3HaueHneM. FreeBSD 8.0 He noapepxuBaeT dnaru
0_DSYNC n 0_RSYNC. Mac 0S X He nogaepxwusaet dnar 0_RSYNC, Ho nogaep-
xuaet dnar D_SYNC, KoTopblil TpakTyeT Tak e, kak 0_SYNC. OC Linux 3.2.0
nopaepxusaet dnar D_SYNC, a ¢pnar R_SYNC TpakTyeT TakK xe, kak 0_SYNC.

DyHKIUY open U openat rapaHTUPYIOT, YTO BO3BPAIllaeMbIii UMY AECKPHUIITOP (haii-
Ja OyeT mpeacTaBIsaTh cO00 HauMeHbIlee HeNCIoJIb3yeMoe B KauecTBe AeCKPUII-
TOpa TMOJIOYKUTEJNHHOE YUCJIO0. ITO OOCTOSATENHCTBO HCIIOJB3YEeTCsI B HEKOTOPBIX
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IPUIOMKEHUAX IJIA OTKPBLITHSA HOBOTO (paiiaa BMECTO CTAHZAPTHOI'O BBOJAA, CTAH-
JapTHOTO BBIBOIA UJIU CTAHAPTHOTO BhIBOAA COOOIeHMIT 00 omubkax. Hampumep,
IIPUJIOMKEHIE MOMKET 3aKPBITh (DAl CTAHZAPTHOI'O BEIBOAA (OOBIUHO 5TO JECKPHUII-
Top 1) U 3aTeM OTKPBITH APYroil (paily, 3HASI, YTO OH OYIET OTKPBIT C JECKPUIITO-
powm 1. B paszeie 3.12 MbI TPOAEMOHCTPUPYEM O0JIee HaJe:KHbBIH CTT0CO0 OTKPBITH S
(daiisia Ha KOHKPETHOM JeCKPUIITOPE IPU ITOMOITu PyHKIMYT dup2.

ITapameTp fd B pyHKIIUU Openat OTIMUYAETCA OT OJHOMMEHHOI'0 ITapaMeTpa B PyHK-
muu open. BodaMOYKHBI TpU Pa3HBIX BapuaHTa:

1. TlapameTp path COmep:KUT CTPOKY abCOII0OTHOTO Ty Tu. B aTOM ciryuae nmapameTp
fd UTHOPUPYETCA U openat MeHdCTByeT aHAJOTUYHO QYHKITUU Open.

2. ITapameTrp path COmEPKUT CTPOKY OTHOCKUTEJIBHOIO IIyTH, a IIapaMeTp d comep-
JKUT AecKpUmITop (aitia, ompeessioniero MecTomnooKenne B hailaoBoii cuc-
TeMe, OTKyJa OyIeT OTKJIaAbIBaThCA OTHOCUTENBHBIN My Th., SHAYEHNE IJIs IIa-
pameTrpa fd MOXKHO MOJIYYUTD, OTKPBIB KATAJIO, OTHOCUTEJILHO KOTOPOr'O J0JI-
JKeH OTKJIabIBATHCSA OTHOCUTEIbHBIN Iy Th.

3. Ilapamerp path cOmep:KUT CTPOKY OTHOCUTEJIBHOTO IIYTH, a ITapamMeTp fd comep-
JKUT creriuaibHoe sHaueHue AT_FDCWD. B aTom coryuae myTh HAaUMHAET OTKJIAIbI-
BaThCA OT TEKYIIero pabouero KaraJjora u GyHKIIUA openat meficTByeT aHAJIO-
TUYHO PyHKI MU Open.

DyHKIUA openat IPUHALICKUT K I'PyIne QYHKIUHI, 700aBJIEeHHBIX B IIOCJIeTHEH
Bepcuu POSIX.1 mia perreHus: AByX mpobjeM. Bo-mepBbIX, OHA JaeT IIOTOKAM BhI-
TOJTHEHU A BO3MOYKHOCTD MCIIOJIb30BaTh OTHOCUTEJIbHbBIE YT IJIA OTKPBITUS (aii-
JIOB B KaTaJiorax, OTJIMYHBIX OT TEKYIIero pabouero karaJsora. Kak 6yzer moxasa-
HO B ry1aBe 11, Bce MOTOKU BBIMIOJHEHUA B OJHOM IIpoIlecce pasAeaioT OJUH 1 TOT
JKe TeKyIuil paboumii KaTaJior, I03TOMY MHOTIA OLIBAET CJIOKHO OPraHM30BaTh
OIHOBPEMEHHYIO PabOTy HECKOJIbKUX MIOTOKOB BHITIOJTHEHUA B Pa3HbIX KaTaJorax.
Bo-BTOpBIX, OHa ITO3BOJIAET M36€:KATh OITUOOK BUAA «IIPOBEPKA Mepe] MCIIOJIb30-
BanmeM» (time-of-check-to-time-of-use, TOCTTOU).

CyTb omu6ox TOCTTOU B ToM, UTO IIporpamMMa OKas3bIBaeTCs YSA3BUMOM, €CJIU BhI-
3bIBaeT ABe QYHKINU o0paleHus K ¢aiaaM U IPpU 9TOM BTOPOI BHI30B 3aBUCUT OT
pesyJILTaTOB IIEPBOTO BhIZ0BA. IIOCKONIBLKY IBa BHI30BA BBITIOJHSIOTCA HEaTOMAapHO,
daiia MoKeT M3MEHUTHCSI MEXKAY BHI30BAMU, CIEJIaB PEe3yJILTAaThl IIEPBOTO BHI30BA
HeleNCTBUTEeIbHBIMHY, U BBI3BATh OIIOKY B mporpamme. Omrnbru TOCTTOU o6b1u-
HO HCHOJIL3YIOTCA AJIs U3MEHEeHUA IPUBUJIETUH AOoCTyma K (aiisaM, oOMaHOM 3a-
CTaBJIAA MIPUBUJIETUPOBAHHYIO IPOTPAMMY IIOHUBUTH IIPaBa JOCTYIa K IIPUBUJIE-
TUpPOBaHHOMY (haiIy UM UBMEHUTH €T0, YTOOBI ITPOOUTH OpeITh B cucTeMe 6e3omac-
sHocTu. Beit (Wei) u ITy (Pu) [2005] obey:xmaror BodmoskHBIe omuoku TOCTTOU
B uHTepQeiice paiinoBoii cuctembl UNIX.

YceyeHune nmeHun dansa v CTPoKu NyTn

Yro mpounsoiaeT, ecain KOH(GUIyparlnoHHbIHA mapamerp NAME_MAX ompemeseH co 3Ha-
yeHMEeM 14 1 TPy 5TOM MBI IIOIIBITAEMCS CO3/IaTh HOBBIU (haiijl, UM KOTOPOI'O COCTO-
ut u3 15 cumsosios? TpagunronHo panune Bepcuu System V, rakue kak SVR2, mo-
IyCcKaJu 9TO, IIPOCTO yceKasd IINHY nMeHu (paiiiaa 10 14 cumBoJioB. BSD-cuctembl
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BO3BpAIllaJy IPU3HAK OIubKM ¢ Komom ENAMETOOLONG B mepemewmuoii errno. IIpo-
cToe yceueHue uMMeHU (aiia cosmaeT mpobiaeMy, KOTopas IPOABJISAET cebA He
TOJILKO IIPU CO3MaHMM HOBoro (haiiya. Tak, ecau mapamerp NAME_MAX orrpezesieH co
3HaueHUeM 14 u cymiecTByeT haiiy ¢ MMeHeM POBHO u3 14 cUMBOJIOB, HU OHA U3
byHKIUYE, TPUHIMAIOMUX apTyMeHT pathname, HampuMep open uau stat, He UMeeT
HUKaKOI BO3MOXHOCTHU OIIPeeINTh IepBOHAUaJIbHOe UMA (haiima, KOTOpoe, BO3-
MOXKHO, OBIJIO 00pe3aHo.

Koudurypanuonnerii mapamerp _POSIX_NO_TRUNC, mpemycMaTpuBaeMbIil cTaHIAP-
Tom POSIX.1, ompenenser, yceKaiTCA JU CIUIIKOM AJUHHBIE UMeHa (aiiioB
¥ CTPOKY IIYTH MJIY BO3BPAIIlaeTCs IPU3HAK oKy, Kak MbI yKe TOBOPUJIU B IJIa-
Be 2, 3HAUEHUE HTOTr0 IapaMeTpa MOYKET BaphbUPOBATHCA B 3aBUCUMOCTU OT TUIIA
¢aiisoBoil cucTeMbl, 1 MBI MOXKeM IpUMeHUTH (yHKIUI0 fpathconf miam pathconf
K KaTaJIoT'y, UYTO0BI Y3HATDH, KAKOe TOBEJeHE IO/IePIKUBAETCS.

Bo3Bpalaetcs npu3HaK OWMOKY UK HET, BO MHOTOM 00YCI0BIEHO UCTOPUYECKUMU NPUYM-
Hamu. Tak, HanpuMep, onepaLnoHHble cUCTeMbl, Basupylowmnecs Ha SVR4, He reHepupytoT
OwWKMBKY AN TPaauLMOoHHOM dainosoi cuctemsl S5. lns BSD-nogo6Hoii thaitnosoil cucre-
Mbl (M3BeCTHOM Takxe kak UFS) Te e camble cucTeMbl BO3BpaLLaloT NpU3HaK ownbku. [lpy-
roit npumep (cm. Tabn. 2.16): OC Solaris creHepupyeT owmnbKy ans daitnosoit cuctems UFS,
Ho He ouns PCFS, coBmecTumoii ¢ dhaitnosoit cuctemoit DOS, nockonbKy OHa «MonYa» ycekaeTt
umeHa taiinos, He cooTBeTCTBYOWME dopmaty 8.3. BSD-cuctembl 1 Linux Bcerna Bo3spa-
WatT NPU3HaK OWNOKH.

Korma mapameTp _POSIX_NO_TRUNC ommpezesieH 1 OJHBINA IYTh K DAy IPEBBIIIAET
3Hauvenue PATH_MAX mam KaKoOU-Tn00 KOMIOHEHT MMeHU (aiija UJIN CTPOKU IIYTU
npeBbIlaeT 3HaueHne NAME_MAX, BoaBpaIiaeTcs IPU3HAK OITMOKW M B IIepeMeH-
HYIO errno 3anucbiBaeTcsa Ko orrunoKy ENAMETOOLONG.

BOMbIWMHCTBO COBPEMEHHbIX CUCTEM NOAAEPKUBAIOT MMEHA (a0 AnHOI 10 255 CUM-
80/10B. [T0CKOIbKY MMeHa (aitifioB 06bIYHO KOPOYE 3TOr0 NPEAENa, LAHHOE OTPaHMYEeHIE He
ABAAeTCA 60NbLWOK NPpo6aeMoit 418 60NbWMHCTBA NPUIOKEHNA.

3.4. ®yHKUMA creat

Hoszrrii (paiia MOKHO TaKKe cO30aTh C IIOMOINBIO (ZYHKITHU creat.

#include <fcntl.h>
int creat(const char =path, mode_t mode);

B cyuae ycnexa BosBparaer ¢haiIoBbII JECKPUIITOD,
IOCTYITHBIN TOJIBKO AJISA 3alliCHU, —1 — B cJIyuae OIIUOKN

O6paTuTre BHUMaHUe: 3Ta QPYHKIIUSI SKBUBaJEeHTHA

open(path, O_WRONLY | O_CREAT | O_TRUNC, mode);

B paHHux Bepcuax UNIX BTopoi aprymeHT hyHKLWM Open MOT MPUHUMATb TOJIbKO TPU 3HaYe-
HUA: 0, 1 mnum 2. OTKPBITL HeCyLWeCTBY LU thailn He ObIN0 HUKAKON BO3MOXHOCTU. Mo3ToMy
ANs CO3AaHusA HoBoro daiina Gbln HeobX0ANM OTAENbHBIN CUCTEMHBI BbI30B. B HacTosAwwee
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Bpems naru 0_CREAT n 0_TRUNC obecneunsatoT hyHKLMIO open HEOOXO[MMbIMU CPeaCTBa-
MW ANs co3faHus hannos, M NoTPebHOCTb B GYHKLMKM Creat oTnana.

ITopsamok ompeaesieHsT apryMeHTa mode MBI IIOKaKeM B pasaeie 4.5, Koraa Bo BcexX
moApoOHOCTSAX OyZeM OIMMCHIBATE IIPpaBa JOCTyIIa K (haitaam.

Y @yHKIuu creat ecTh OAUH HEJOCTATOK: (DAl OTKPHIBAETCSA TOJHKO Ha 3aIIUCh.
o mosBeHusa 0OHOBJIEHHONM Bepcuu (PYHKIIUU 0pen, UYTOOBI CO3MaTh BPEeMEHHbIH
(daiiyi, 3amucarb B HETO HEKOTOPbIE JaHHbBIE W ITOTOM IPOUYUTATh UX, TPEOOBaJIOCH
BBISBIBATH Ccreat, close u 3arem open. I'opasno ynobHee MCIOIB30BATH B TAKUX CIIY-
yaax QYHKIIHIO Open, KaK ITOKasaHo HuKe:

open(path, O_RDWR | O_CREAT | O_TRUNC, mode);

3.5. dyHKkuums close

3aKpBITHE OTKPBITOTO (paiijia Ipou3BOAUTCA oOpalleHueM K (GpyHKIIUU close.

#include <unistd.h>
int close(int fd);

Bosspaimaer 0 B cayuae ycmexa, -1 — B caydae oIuoKu

3akpeiTue aiisa IPUBOAUT TaKiKe K CHATHUIO JIOObIX OJIOKMPOBOK, KOTOPBIE MOT-
JIix OBITH HAJIOYKEHBI IIporeccoM. MbI 00CyquM 5TOT BOIPOC B pasaeie 14.3.

IIpu 3aBepiIeHUN TpoIecca BCe OTKPBITHIE UM (Paiijabl aBTOMATHUYECKU 3aKPhIBa-
I0TCs AApoM. MHOrMe IIPUJIOKEHNUA UCI0JIb3YIOT 3TO 06CTOSATEIbCTBO U He 3aKPhI-
BaoT (paiiabl ABHBIM oOpasoM. IIpumMepomM TOMY CIYKHUT IIporpamMma, IIpeacTaB-
JeHHAas B auctuHre 1.2.

3.6. dyHKuus Iseek

C 1100BIM OTKPBITHIM (haiiloM CBABAHO TaKOe MOHATHE, KaK TeKyIas ITO3UIIUA
B dhaiise. Kak mpaBuiio, 3To HEOTPUIIATEJIHFHOE IIEJI0€ YKCJIO0, KOTOPHIM BhIPAsKaeT-
cdA KoamuecTBO 0alT or HavaJsa (aiina. (HekoTopble UCKIIOUEHM S, KACAIOIIUECT
CJIOBA «HEOTPUIATEJIBbHOE», OYAYT YIOMAHYTHI UyTh H03:Ke.) OOBIUHO omepanuu
YTEeHUA U 3aIIVCU HAYMHAIOT BBIMIOJHATHCA C TEKYIel Mo3unuy B (atise u yBeIu-
YUBAIOT ee 3HAUEHNe HA KOJIUYIECTBO 0AMT, KOTOPOe OBII0 TPOYNTAHO UJIN 3aIIUCa~
Ho. ITo ymMosruaHUIO IPU OTKPEITHY (Daiiyia TeKyIas M03UIUA NHUITNAIU3UPYETC
yucsiom 0, ecaiu He 6611 yeTaHoBJeH daar 0_APPEND.

SIBHOe m3MeHeHUe TEeKYIeld mo3unuu (haiijia BIIOJHAETCS C IIOMOIIBI0 (YHKITUNA
1seek.

#include <unistd.h>
off_t 1seek(int fd, off_t offset, int whence);

BosspaiaeT HOByI0 TEKYIITYIO ITOSUITUIO (paiiia
B CJIyuae yciexa, -1 — B cirydyae OImnoKu
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Wnrepnperanusa apryMeHTa of fset 3aBUCUT OT 3HAUEHUA apryMeHTa whence.

e Eciaum aprymeHnT whence numeet 3Hauenme SEEK_SET, To offset mHTepIpETUPYETCA
KaK cMeIlleHre OT HavaJa (aiia.

e Ecam apryment whence numeet sHauenue SEEK_CUR, To of fset mHTEpOpeTupyeTca
KaK CMeIeHue OT TeKyIell nmosunun B (aije. B arom coayuae offset MmoxkeT
OIPUHUMATH KaK IOJOKUTEJbHbIE, TAK U OTPUIlaTeJIbHbIe 3BHAUEHU .

e Ecawu aprymenT whence umeet sHauenue SEEK_END, To of fset mHTepOpeTupyerTcs
KaK cMellleHIe OT KoHIIa (haitna. B aTom ciryuae of fset MoskeT IPUHUMATD KaK
IIOJIOXKUTEJIbHEIE, TAK U OTPULlaTEeJIbHEBIE 3HAUEHU .

ITockoabKy B ciayuae ycnexa QyHKIIUA 1seek Bo3BpaIiaeT HOBYIO TEKYIIYIO TTO3U-
nuio B (paiiyie, MbI MOXKEM 3aJaTh B apryMeHTe offset 3Hauernue 0, 4TOObI Y3HATH
TEKYIIYIO IIO3UITNIO:

off_t currpos;
currpos = lseek(fd, 0, SEEK_CUR);

MosKHO BOCHOJIB30BATHCSA STUM IPUEMOM, YTOOBI OIMIPENeIUTh, UMEETCSI JIT BO3-
MOJKHOCTE CBOOOJHOIO MepeMellleHns TeKyInen nosunun (aiiaa. Eciu gaiiioBbrit
JECKPHUIITOP OTHOCUTCA K NMEHOBAHHOMY MJIN HEMMEHOBAHHOMY KaHaJy UJIN K CO-
KeTy, GQYHKIMA 1seek BepHeT 3HaueHWe -1 U 3amuINeT B IIEPEMEHHYIO errno Ko
omnoxuy ESPIPE.

CumBONbHbIE KOHCTAHTLI SEEK_SET, SEEK_CUR u SEEK_END M3Ha4yanbHO NOABMAUCH B Sys-
tem V. [lo 3TOro aprymeHT whence Mor NpuHUMaTh 3HaueHus 0 (CMeleHmre OT Havana dainna),
1 (cmeleHne OTHOCUTENBHO TEKYLe No3nLMmn) unu 2 (CMeleHKe oT KoHua taiina). Becbma
MHOTWe NPOrpamMMmbl 1O CUX MOP UCMOJIb3YIOT 3TN NPeAONpPeAesieHHble YNCNOBbIE 3HAYEHUA.

bykea 1 B Ha3BaHuu hyHKUMK 1seek o3HavaeT «long integer» (AnnHHoe uenoe). [lo BBeae-
HWA TUNa faHHbIX of f_t aprymeHT of fset u Bo3Bpaliaemoe 3HayeHue nmenu tun long. Ca-
Ma dyHKuMA 1seek Bnepsble nosBunack B Version 7, korga B A3blk C 6bi1 fo6aBneH tun
ANMHHBIX Lenblx yncen. (B Version 6 6bina noxoxas dyHKLMOHANBLHOCTb, KOTOpas obecne-
ymBanack hyHKUMAMMK seek u tell.)

Mpumep

IIporpamma, mpeacTaBieHHas B JUCTHHTE 3.1, IpoBepsAeT BO3MOMKHOCTE CBOOOI-
HOTO TIepeMeIlleHnA TeKyIel mosuuu B (haiije cTaHIapTHOTO BBOJA.

Jucmune 3.1. IIposepra 603moxicHOCMU C60000H020 Nepemeu,eHus meKyu,eil no3uyuu
8 Qaiisie cmandapmmozo 8600a

#finclude "apue.h”

int
main(void)
{
if (1seek(STDIN_FILENO, 0, SEEK_CUR) == -1)
printf("nepemeweHne HEBO3MOXHO\N");
else

printf("nepemelweHne BhnoaHeHo\n");



3.6. ®yHkuMs Iseek m

exit(0);
}

3amycTuB 3Ty IIPOrPaMMYy, MbI HOJYYUM CJIeAYIOIee

$ ./a.out < /etc/passwd
nepemMelleHne BbiNnoONHEHO

$ cat < /etc/passwd | ./a.out
nepeMelleHne HeBO3MOXHO

$ ./a.out < /var/spool/cron/FIFQ
nepeMelleHne HeBO3MOXHO

OOBIYHO CMeIeHre OTHOCHUTENBHO TEeKYINel MO3UIIUU TOJYKHO OBITh HeoTpHuIla-
TEJBbHBIM IeJbIM urcaoM. OJHAKO HEKOTOPhIe YCTPOMCTBA AOTMYCKAIOT MCIIOIb30-
BaHNe OTPUIATEJbHBIX cMelennii. Ho s oObIYHBIX (DAiIOB CMeIleHne JOJIMKHO
OLITH HEOTPUIIATENbHBIM. IIOCKOJIBKY OTPHUIlaTEbHBIE CMEIleHUuA BCe-TaKU BO3-
MOXKHBI, BO3BpaIlnaemoe QyHKIIel 1seek 3HaUeHMe CJaelyeT CpaBHUBATH MMEHHO
C UMCJIOM -1, a He IPOBEPAThH, He ABJIAETCS JIX OHO OTPUIATEIbHELIM.

B OC FreeBSD Ha nnatdopme Intel x86 ycTpoitcTo /dev/kmem nogAepKuBaeT oTpuLaTeNb-
Hble CMeLleHUs.

Mockonbky Tun of f_t ABNAETCA LenbiM YUCNOM CO 3HaKOM (Tabn. 2.17), TepseTcs NonoBu-
Ha BO3MOXHOr0 MakcuUManbHoro pasmepa aina. Tak, ecnm of f_t npepcrasnser cobon
32-pa3psaHoe Lesoe co 3HaKOM, MaKCcUMasbHbIi pasmep haiina 6yaeT paseH 231-1 6aiir.

DyuKIUa 1seek U3MeHAET 3HAUEHNEe TeKYIIeil mo3uiiuu B (haiije JIUIIL B 00J1aCTH
MaHHBIX gapa — PaKTUUYeCK! OHA He BHIMOJHIET HUKAKUX Oepar il BBOJa,/BbIBO-
Ia. OTo 3HAUeHNe TeRYIIel Ho3uIny OyAeT UCIOJIb30BAH0 OIMKaANMIIel omepauei
YTEHUS UJIN 3aIIKCH.

Teryiaa mo3uiius B (paiisie MOKeT IIPEBHIIIIATE er0 TeKYIIui pasmep. B aTom ciry-
yae cJaeqyIolas OIepaIys 3aliCy YBeJIUUUT pasmep daiina. TO BIIOJIHE JOIYCTHU-
MO 1 MOKET paccMaTpPUBAaTLCA KaK CO3MaHle «IbIpKU» B (paiiiae. BaiiTel, KOTOpHIE
haxTrUyecKu He ObIIN 3alIMCAHbBI, CYUTHIBAIOTCS KaK HYJIH.

«[IpIpKa» B (haiise He 00A3aTEJIHLHO JOJMKHA 3aHNMATL MECTO HA AUCKe. B HEeKoTo-
PBIX (hailJIOBBIX CHCTEMAX B CJIyUae IePeH0Ca TeKYINel MO3UINY 3a IIPeae bl (haii-
Jia Ha OUCKe MOI‘yT 6BITB BBIE€JIEHBEI HOBBIE 6JIOI€I/I OJd DAaHHBIX, HO 3TO COBepIIIeHHO
Heo0A3aTe bHO.

Mpumep
IIporpamma us gucTuHra 3.2 co3maeT (Pama ¢ «IbIPKOM».

Jucmune 3.2. Cozdanue @aiina ¢ «0blproil»

#finclude "apue.h”
ffinclude <fcntl.h>

char bufi[] = "abcdefghij”;
char buf2[] "ABCDEFGHIJ"

int
main(void)
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int fd;

if ((fd = creat("file.hole”, FILE_MODE)) < 0)
err_sys("ownbka Bb30Ba creat”);

if (write(fd, bufil, 10) != 10)
err_sys("ownbka 3anncu bufl™);
/* Tenepb Tekyuwas nosuung = 10 =/

if (1lseek(fd, 16384, SEEK_SET) == -1)
err_sys("ownbka Bb3oBa 1lseek™);
/* Tenepb Tekyuwas nosuums = 16384 «/

if (write(fd, buf2, 10) !'= 10)
err_sys("ownbka 3anucu buf2");
/* Tenepb Tekywas nosuumsa = 16394 «/
exit(0);
}

3amycTuB 3Ty IPOrPaMMy, MBI IIOJYUYUM CJIeAyIoIee:

$ ./a.out

$ 1s -1 file.hole npogepum pasmep gailia

-rw-r--r-- 1 sar 16394 Nov 25 01:01 file.hole

$ od -c file.hole nocmompum ezo paxmuueckoe cooeprcumoe

0000000 a b cde fghiij\0o\0\O\O\O\O
0000020 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0

0040000 ABCDEFGHTIJ
0040012

YT06BI IPOCMOTPETH COZEP;KUMOe (haiija, MBI BOCIIOJIH30BaJIUChL KOMaHo# 0d(1).
®ar -c coobITaeT e, YTo ComePKUMOe CIeIyeT BbIBOAUTH B BUIe CUMBOJIOB. MbI
BUIUM, 4YTO 6afiThI, KOTOPhIE He ObLIN (DAKTHUYECKHU 3aINCAHBI, YUNTAIOTCA KaK HY-
au. CeMu3HauUHbIe YKCJa B Hauaje KasKJIOU CTPOKU — 9TO CMeIlleHUe OT HavaJja
daiiia B BOCbMEPUYHOM BHE.

Yr0o6b1 yOEAUTHCS, UTO B (Daiije qefiCTBUTEIbHO UMEETCA «IbIPKa», CDABHUM TOJIb-
KO UTO CO3JaHHBIHN (paiiy ¢ haiiaoM TOro sKe pasmepa, HO 6e3 «IBIPKU»:

$ 1s -1s file.hole file.nohole CPABHUM pa3mepbl
8 -rw-r--r-- 1 sar 16394 Nov 25 01:01 file.hole
20 -rw-r--r-- 1 sar 16394 Nov 25 01:03 file.nohole

HecmoTps Ha To uTo (haiiabpl UMEIOT OZUHAKOBBII pasMep, daiia 6e3 «IbLIPKU» 3a-
Humaetr 20 AMCKOBBIX 0JIOKOB, B TO BpeMs Kak (aiiji ¢ «ILIPKOii» — Bcero 8.

B sToMm mpumMepe MBI BBI3BIBAIU PyHKITHUIO Write (paszen 3.8). O dpaiinax ¢ «AbIpKa-
MM» MBI el1le TTOTOBOPUM B paszese 4.12.

ITocKOJBKY [OJIs1 MpeACTaBJIEHUA CMeIlleHusA (PYHKIUSA 1seek HCIOJIb3yeT THII
of f_t, peammsanuy HOgmep:KUBAIOT TOT pasMep, KOTOPBIA ompenesieH I KOH-
KpeTHOII mIaTdOopMbI. BOJIBIIMHCTBO COBPEMEHHBIX IJIAT(OPM IIPEAOCTABIIAET
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IBa Habopa mHTep(eicoB s paboThl cO cMelleHreM B (aiine: 32-paspAamHbIH
u 64-pa3pAgHBINA.

Cramgapr Single UNIX Specification mpemocrapiser MpUIOKEeHUSAM BO3MOXK-
HOCTB C IOMOITIbI0 QyHKITMH Sysconf (pasges 2.5.4) onpenesuTs nHTEpdeico, mo-
Iep:KuBaeMble cucteMoii. B Ta6a. 3.1 mpuBOAUTCA CIMCOK KOHCTAHT, IepemaBae-
MBbIX QYHKIIAU Sysconf.

Tabauya 3.1. Pasmepvt munog 0aHHbLX U UMEeHA KOHCMAHmM, nepedasaembvLe
QyrKryuu sysconf

HNmsa kondurypanuos- | Onucanue 3HaueHUe
HOr0 IapamMeTpa apryMeHTa name

_POSIX_V7_ILP32_0FF32 | TumsI int, long, ykasarenu u of f_t mpen-| _SC_V7_ILP32_0FF32
cTaBJIeHbI 32 paspAgaMu

_POSIX_V7_ILP32_OFFBIG | Tumsl int, long u ykasaTeau mpencrasie-| _SC_V7_ILP32_0FFBIG
HbI 32 paspagamu, Tui of f_t umeer pas-
Mep He MeHee 64 paspsamaoB

_POSIX_V7_LP64_0OFF64 Tun int mpexcrasiaen 32 paspagamu, Tu-| _SC_V7_LP64_0FF64
ol long, yKasaTtesau u of f_t mMeOT pas-
mep 64 paspana

_POSIX_V7_LP64_0OFFBIG | Twum int mpencrasyen 32 paspagamu, Tu-| _SC_V7_LP64_0FFBIG
osl long, ykasareau u of f_t mMeroT pas-
Mep He MeHee 64 paspsamaoB

KommuisaTop c99 Tpebyer, 4TOOBI sKeaaemMas MOJIeJIb pa3MepHOCTeH ObLiia oToOpa-
JKeHa BO (pylarm KOMIOUJISIIUYU U CBASBIBAHUSA C IIOMOIILI0O KOMaHABI getconf(l).
B s3aBuCMMOCTH OT KOHKPETHOI peaid3alluy MOTYT IIOTPe0OBATHCS Pa3NUHbIE
duiaru 1 6uGJINOTEKN.

K coxaneHuto, 370 oHa U3 Tex obnacTeil, B KOTOPbIX peanu3aLum oTCTalT OT CTaHAAp-
ToB. EC/M Bawwa cucTemMa He COOTBETCTBYET NOCNeHeil BEpCUM CTaH[APTa, BO3MOXHO, OHa
nofJepXuBaeT UMeHa napameTpoB U3 npepbigyuweit Bepcun Single UNIX Specification:
_POSIX_V6_ILP32_0FF32, _POSIX_V6_ILP32_OFFBIG, POSIX_V6_LP64_OFF64 n _POSIX_V6_
LP64_OFFBIG.

YTo6bl 060MTU 3TU NPEnATCTBUS, MPUNOKEHUE MOXKET NPUCBOUTL KOHCTaHTe _FILE_
OFFSET_BITS 3Ha4yeHue 64, 4ToObl 06€CneynTs NoAAEPIKKY 64-paspagHbix cMeleHuit. Torga
TN of f_t GyaeT onpefeneH Kak 64-pa3psaHoe Lenoe co 3HaKoM. YCTaHOBUB KOHCTAHTY
_FILE_OFFSET_BITS paBHoii 32, Mbl CMOXeM paboTaTh C 32-pa3psaaHbiMU cMeleHuamu. Kak
32-pa3pagHble, Tak U 64-pa3pafHble CMeleHns NOoLLEPXMUBAIOTCA Ha BCeX YeTblpex
nnatcopmax, 06Cy*[aeMbiX B LaHHOW KHUTE, OJHAKO ClIefYeT NOMHUTb, YTO ONpejeneHune
KoHcTaHThl _FILE_OFFSET_BITS He rapaHTupyeTt cOXpaHeHuWs NepeHoCUMOCTU NpuoKe-
HWIA 1 MOXET He flaBaTb Xenaemoro 3 dekTa.

B Tabn. 3.2 npuBoasTcs pasmepbl Tuna of f_t B 6aiTax Ans nnaThopM, 0XBaTbiIBAEMbIX 3TO/

KHWUTON, KOTAa NpuNoXeHue He onpeaenseT KOHCTaHTy _FILE_OFFSET_BITS, a Take Korga
npunoXeHue npucsansaet KOHcTaHTe _FILE_OFFSET_BITS 3HayeHune 32 unu 64.
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Tabauuya 3.2. Pasmep muna of f_t 6 6aiimax 05 pasuvlx naamgpopm

OnepanuonHas 3uauenmne FILE _OFFSET BITS
AnmnapaTHasi apxXUTEKTypa

cucremMa He onpenesneno 32 64

FreeBSD 8.0 x86 32-paspagHasa 8 8 8

Linux 3.2.0 x86 64-paspagHas 8 8 8

Mac OS X 10.6.8 | x86 64-paspAgHas 8 8 8

Solaris 10 SPARC 64-paspsaguas 8 4 8

O6paTuTe BHUMaHMUe: Ja’Ke €CJIM ¥ BaC YCTAHOBJIEHBI 64-paspsagHble CMeIleHnsd,
BO3MOJKHOCTB co3auus (haiiaos pasmepom Gosee 2 I'6 (231-1 GaiiT) 3aBuCHUT OT pea-
Jausanuu (PangoBoil CuCTEMHEI.

3.7. ®DyHKuusa read

YreHre JaHHBIX U3 OTKPBITOTO (haiiyia mpousBoauTcA PyHKIMeN read.

#include <unistd.h>
ssize_t read(int fd, void =buf, size_t nbytes);

Boasspaiijaet KoJnuecTBO IPOUYNTAHHBIX OANT,
0 — ecsiu TOCTUTHYT KOHeII (paiiia, -1 — B caydae ook

B ciyuae yenexa QyHKITUA read Bo3BpalaeT KOJIUUYECTBO MPOUNTAHHBIX OaiiT. Ec-
JIix OBLJI JOCTUTHYT KOHeI (paiiia, Bosspaiiaercs 0.

Cymec'rByeT HECKOJIBKO cn’ryaunﬁ, KorJa KOJUUYeCTBO (PaKTUUYECKU IPOUYUTAH-
HBIX 0aUT MEeHbIIIe, YeM OBIIO 3aIIpoIIIeHOo:

e IIpu urenuu us oOBIYHOTO (haiiia, Korga KoHel (paiia BCTPETUIICS 4O TOT0, KaK
OBLIIO IIPOUYHTAHO TPedyemMoe KosmuecTBo 0aiT. Hampumep, ecanu g0 KoHIia (aii-
Ja ocrajiock 30 6aiiT, a danporieHo 6b110 100 6aiiT, GyHKIIUSA read BepHET Uuc-
g0 30. Ilpu caenyromiem BbisoBe oHa BepHeT 0 (KoHel (haiiia).

e Ilpu uTeHUU U3 TEPMUHAJILHOTO ycTpoiicTBa. OOBIUHO 3a OMHO OOpaIlieHre Yn-
TaeTcs ongHa cTpoka. (B rimaBe 18 Mbl yBUAMM, KaK 9TO MOYKHO N3MEHUTD.)

e Ilpu uTeHuU AaHHBIX U3 ceTu. IIpoMeskyTouHaA Oydepusanusa B CETU MOKET
CTaTh IPUYUHOM TOTO, YTO OyAET HMOJYUEeHO MeHbIllee KOJUYECTBO OAUT, ueM
OBIJIO BaIIPOIIIEHO.

e Ilpu uTeHUU M3 UMEHOBAHHBIX MM HEMMEHOBAHHBIX KaHaJoB. Eciiu B KanaJe
COIEPKUTCS MeHbIle 0afiTOB, ueM OBLJIO 3aIpoIleHo, (MYHKIUA read BepHET
TOJIBKO TO, UTO eii 6yJeT JOCTYIIHO.

e Tlpu uTeHUU U3 yCTPOHCTBA, OPUEHTUPOBAHHOTO HA TOCTYII K OTIEJIbHBIM 3aIIH-
cam. IIppmMepoM TaKOro yCTPOMCTBA ABJAAETCA HAKOINTE b HA MATHUTHOM JIeH-
Te, KOTOPBIHA MOKET BEPHYTH TOJBKO OJHY 3aIINCh 3a OLHO O0pallleHue.
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e Ilpu npepbIBaHWHU ONEPAIMY YTEHNS CUT'HAJIIOM B TOT MOMEHT, KOI'/Ia YaCTh JaH-
HBIX yiKe ObLIa IMPOUYMTAHA. OTY CUTYyaI[MI0 MbI o0CyauM moapobHee B pasie-
Jge 10.5.

Omnepalusa UYTeHNsT HAaUMHAeTCs ¢ TeKyIeii mosunuu B ¢aiiae. B cayuae ycmexa Te-
KyIllas IO3uIlis OyeT yBeJInueHa Ha YKUCJI0 (PaKTUUYECK IPOUNTAHHBIX 0ANTOB.

Craugapt POSIX.1 usmenusa nporotunl Gpyuxinuu read. Kiaccuueckoe ompenelie-
HUe 3TON PYHKIIUY BBITVISAUT CJEAYIOIMNM 00pa3oM:

int read(int fd, char =buf, unsigned nbytes);

¢ Bo-mepBbIX, TUII BTOPOTO apryMmenTa (char ) ObIJ M3MeHEH Ha void = JJiA co-
BMecTuMocTHu co craugaaproMm ISO C: tum void + MCIIOJNB3yeTCsa NI ompeeie-
HUSA HEeTUIIN3UPOBAHHBIX YKas3aTeJsen.

e Jlaymee, BO3BpalllaeMOe 3HAUEHMWE [OJIKHO OBITH IIEJIBIM YKCJOM CO 3HAKOM
(ssize_t), uToOBI OGbLIa BOBMOYKHOCTH BO3BPAIIlaTh MOJOMKUTEIbHOE YNCIO0 (KO-
JINYECTBO IPOUYUTAHHBIX 0aiiT), 0 (mpusHakK KoHIA (aiina) mau -1 (IpusHaAK
OImuobKM).

e U HakoHell, TPETUH apryMeHT UCTOPUUECKU OBILJI IeJIBIM YKCJIOM 0e3 3HaKa, 4TO
T03BOJISAJIO0 B 16-pas3paaHbIX peaausanuax YUTATh U 3alIUCLIBATh 10 65534 6aiT
3a oxmo obpartrenmne. C Beixomom pemakiiuu crangzapra POSIX.1 ot 1990 roga
OBIIM BBEJ€HBI HOBBIE TUIIBI JaHHBIX: SSize_t JJid mpeAcTaBJIeHU BO3Bpalae-
MOT'0 3HaUEeHM KaK IeJIOTO CO 3HAKOM M Size_t, 1mesoe 6e3 3HaKa, AJIA IIPe-
CcTaBJIeHUSA TpeThbero aprymenTa. (BecrmomHuTe KoHCTaHTY SSIZE_MAX M3 pasme-
aa 2.5.2.))

3.8. ®yHKUUA write

3amnuch JaHHBIX B OTKPBITHIN (Daiia npousBoguTca GyHKIIMEH write.

#include <unistd.h>
ssize_t write(int fd, const void =*buf, size_t nbytes);

BosBpairaeT KoJuuecTBO 3alIMCAHHBIX 0alT
B CJIy4ae yciexa, -1 — B crydae omuoKu

BosBpamaemoe 3HaueHmMe OOBIYHO COBIIAJAET CO 3HAUEHWEM apryMeHTa nbytes,
B IIPOTMBHOM CJIy4ae BO3BpalliaeTca npusHak omubru. Haubosee pacupocTpanen-
HbIe CJIyyau, KOrZa BOSHUKAeT OIMOKa 3aIluCH, — 9TO IIePeIoJHeHe AUCKA WU
TIPEeBBIIIIEHNE OTPAHNUEH A Ha pasdMep daiiia s 3aaHHoro mpoitecca (paszen 7.11
u ynpaxkaernue 10.11).

s oObIYHBIX (halijIOB 3aIMCh HAUMHAETCS ¢ TeKyIeil mosuiiuu B daiine. Ecin
mpu OTKpbITUU (haiiia 6611 yKasaH guar 0_APPEND, TeKyIas MO3UIluA yCTaHaABIIH-
BaeTcs B KOoHell (haiija mepel HauaJoM KakI0oU onepanuu 3anucu. Ilo okoHuaHUU
3aMIMCY 3HAUEHVE TeKYIel MO3UINY YBEJINUNBAETCA Ha KOJINUECTBO (haKTUIECKU
3aMIMCaHHBIX DAMT.



116 Masa 3. ®annoBbIv BBOA,/BbLIBOA,

3.9. 3pPeKTUBHOCTb onepauunmn BBop,a/Bblsop,a

IIporpamma u3 aucTuHra 3.3 BHINOJIHAET KONUPOBaHue (haiijioB, MCHOIb3YI PYHK-
umuuy read mwrite.

Jucmune 3.3. Konuposanue co cmandapmmnozo 6600a Ha cmaHdapmHbuLil 6bL600

#finclude "apue.h”
#tdefine BUFFSIZE 4096
int
main(void)
{
int n;
char buf[BUFFSIZET;
while ((n = read(STDIN_FILENO, buf, BUFFSIZE)) > 0)
if (write(STDOUT_FILENO, buf, n) !=n)
err_sys("ownbka 3anncu’);

if (n < 0)
err_sys("ownbka 4TeHua);

exit(0);
}

K aToit IIporpamMmme HeOﬁXO,HI/IMO cesaTh HECKOJIBKO ITOSACHEHUH.

Ecin urenme mpousBOAUTCS M3 CTAHZAPTHOI'O BBOZA, a 3alNCh — B CTAHIAPT-
HBIU BBIBOJI, IIPEAIIOJAaraeTcs, YTO OHU ObIIN JOJIKHBIM 00pa3oM OTKPBITHI KO-
MaHIHOUW 00O0JIOUKOI A0 3amycKa IporpaMMbl. B IeiCcTBUTEIbLHOCTH BCE KO-
maHgHbIe 000g0uky UNIX, Kak mpaBMJio, IPEIOCTABISIOT BO3MOMKHOCTL OT-
KPBITH (haiiy IJId UYTeHUA Ha CTAHAAPTHOM yCTPOICTBE BBOLA U CO3MaHUA (MaU
mepesamnucu) ¢aiija Ha CTAHZAPTHOM YCTPOICTBE BBIBOZA. ITO OCBOOOKIaeT
IporpaMMBbI OT HEOOXOAMMOCTH OTKPBIBATh BXOAHOM 1 BEIXOTHOM (DAMIBI U ma-
€T T0Jbh30BATEJNI0 BO3MOMKHOCTD MCIOJH30BATh MEXaHW3M IepeHAaIIpaBJIeHUA
BBOJZIa/BBIBOJIA, MOAAEPKUBAEMBIN KOMaHIHON 000JI0UKOM.

IIporpamMma He 3aKpbIBAeT BXOAHOU U BBIXOHOU (hpaiiiabl. Bce OTKPBITHIE TECK-
punrTopsl 3akpeiBaioTea aapom UNIX no 3aBepirieHnu mpoiecca, 1 IporpaMmma
HUCNOJb3YeT 9TO CBOMCTBO.

ITOT IpUMEP OAMHAKOBO XOPOIIO PaboTaeT KaK C TeKCTOBBIMU, TaK U C ABOUY-
HbIMHU (haiizaMu, MOCKOJBKY AP0 He JejlaeT HUKAKUX Pas3Iudyuil MeXK Iy 9TH-
MU IByMs (hopmMaTaMu.

Eirie ogmu Bonpoc, Ha KOTOPBII HAM IIPEACTOUT OTBETUTE: KaK ObLIO BRIOPAHO 3HA-

yeHMe KOHCTaHTHI BUFFSIZE. TIpeskae ueMm maTh Ha HEro OTBET, JaBalTe IOIpooyeM

3aIlyCTUTH IPOTPAaMMYy C Pa3JIUUYHbIMU 3HaueHuAMH BUFFSIZE. B Tab6a. 3.3 mpuse-
JIeHbI pe3yJabTaThl uTeHus (aiiaa pasmepom 516 581 760 OaiiT ¢ MCIOIbL30BAHIEM
20 pasauuHBIX pasMepoB Oydepa.
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Tab6auya 3.3. IIpoussodumesbHOCMb ONEPAYUL UMEHUSL C DA3LULHbLMUU DA3MePAMU

oygepa 6 OC Linux
BUFFSIZE | Iloas3oBaTeabcKoe Cucremuoe Oo6uree Bpems | KomxunuecTBo
BpeMsI (CeKYH/IbI) BpeMsI (CeKyHIbI) (cexyH/IBI) IIUKJIOB
1 20,03 117,50 138,73 516581760
2 9,69 58,76 68,60 258290880
4 4,60 36,47 41,27 129145440
8 2,47 15,44 18,38 64572720
16 1,07 7,93 9,38 32286360
32 0,56 4,51 8,82 16143180
64 0,34 2,72 8,66 8071590
128 0,34 1,84 8,69 4035795
256 0,15 1,30 8,69 2017898
512 0,09 0,95 8,63 1008949
1024 0,02 0,78 8,58 504475
2048 0,04 0,66 8,68 252238
4096 0,03 0,58 8,62 126119
8192 0,00 0,54 8,52 63060
16384 0,01 0,56 8,69 31530
32768 0,00 0,56 8,51 15765
65536 0,01 0,56 9,12 7883
131072 0,00 0,58 9,08 3942
262144 0,00 0,60 8,70 1971
524288 0,01 0,58 8,58 986

daiig unTacsa MPorpaMMON 13 JIUCTUHTA 3.3 ¢ IepeHanpaBIeHeM CTAHIAPTHOI'O
BBIBOJIa HA YCTPOICTBO /dev/null. OKCIEPUMEHT IIPOBOAMUJICSA B (halljI0OBOM CHCTEME
Linux ext4 ¢ pasmepom auckosBoro 61oxa 4096 6aiit. (S3uauenue st_blksize, KoTopoe
MBI paccMoTpuM B paszgese 4.12, cocraBiser 4096.) OTo 00bsACHAET, ITIOUEMY HaU-
MeHbIIIee CUCTEMHOE BpeMs IPUXOAUTCA UMEHHO Ha 9TOT pasmep BUFFSIZE. [lanbHeit-
mree yBesinuenue 0ydepa JaeT JUIh He3HAUNTEIbHBIH OO UTEeIbHEIN 2 eKT.

BoabmuHCTBO (haiIOBBIX CUCTEM JIA MOBBIIIIEHUA TPOU3BOIUTEIbHOCTU IO IeP-
JKUBAIOT BO3MOXKHOCTD OllepesxaroInero urenus. OOHAPYKUB P [I0CJIeI0BATEIb-
HBIX OIlepaIliii UTeHUs, CIUCTEMA NbITAETCA IPOUYUTATh OOJIBIINNA 00 beM JaHHBIX,
yeM OBIJIO 3aIIPOIIIEHO IPUJIOMKEeHNeM, IIpeIoaras, 4To IporpaMMa BCKOpe Ipo-
JOJKUT uTeHre. OPHEKT BIUAHUSA OMEePerKarolero YTeHus MOKHO HabJ/Ii0gaTh
B Tab1. 3.3, re BpeMs uTeHusd 151 0ydepa pasmepom 32 6aiiTa IIOUTH COBIIALAET CO
BpeMeHeM [Jid 0y¢depoB 00JbIIero pasMepa.

ITosaHee MBI elrle BepHEMCS K aToii Tabauiie. B paszaese 3.14 MbI IIOKaXKeM Pe3yib-
TaT BBITIOJTHEHUS ONePaIlNy CUHXPOHHON 3ammcH, B pasmese 5.8 cpaBHUM BpeMs
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BBITIOJIHEHUS omepanuii HeOy(heprn30BaAaHHOTO BBOAA/BBIBOJA W (PYHKIIUIT CTaH-
JapTHOM OMOJIMOTEK BBOIA/BEIBOLA.

byabTe BHUMaTeNbHbI, NPOBO/AA IKCNEPUMEHTLI N0 ONpefieNieHNio NPOM3BOANTENbHOCTH NPo-
rpamm, paboTatlwmx ¢ pannamu. OnepaLnoHHas cucCTeMa NOMbITAETCA KIWNPOBATh (hain
B OMepaTuBHOW NamATy (incore), NO3TOMY NPy NPOBEAEHUN CEPUM IKCTIEPUMEHTOB C OAHUM
1 TeM e haiaom Kaxablii NoCNeayowWnit pesynbTaT, ckopee Bcero, OyAeT fyylue camoro
nepsoro. 3T0 NPOUCXOAUT MOTOMY, YTO NepBas onepaLus BBOAA/BbIBOAA NOMECTUT thain
B CMCTEMHBIN K3 U KaX/blii NOCNeAYIOLWMIA NPOTrOH MporpaMmbl GyaeT nofyyath AaHHbe U3
K3Wa, a He ¢ aucka. (TepMuH incore 03HavaeT onepamusHyto namsams. MHoro neT Hasag, one-
paTUBHas MaMATb KOMMbIOTEPOB CTPOMNACH HA MArHUTHbBIX (HeppuUTOBBIX CEpAeYHUKAX
(no-aHrnuiicku core). OTciofia e B3ANCA M TEPMUH core dump (Bamn namaTu) — obpas onepa-
TUBHOI NaMATU NPOrpamMMbl, COXPaHeHHbIN B (haitne Ha AnUCKe ANA nocheayioLero aHanusa.)
B akcnepuMeHTe, pe3ynbTaThl KOTOPOro NOKa3aHsl B Tab. 3.3, y4acTBOBaNM pas/inyHbIe KO-
nuu aiina, 1 N03TOMy UCNONb30BAHME CUCTEMHOTO K3LWa ObIN0 CBEAEHO K MUHUMYMY. Pa3-
Mep 3Tux (haiinoB JOCTaTOYHO BEJIK, TaK YTO OHW He MOryT OAHOBPEMEHHO HaXxOANUTbCA
B K3le (TeCToBas CUCTeMA MMena B CBOEM pacnopsixeHuun 6 [6 03Y).

3.10. CoBMecTHOe ncnonb3oBaHue pannos

OC UNIX mogmep:k1BaeT COBMECTHOE UCII0Ib30BaHIe OTKPBITHIX (Daiiji0oB HECKOJIb-
KuMu mmpoiieccamu. HaMm Heo0XoamMo pa3o6paThCs ¢ 9TOM BOBMOYKHOCTDIO, TIPEIKIe
yeM MBI IlepeliieM K onucanuio QyHKIuYU dup. [Iasa 9TOoro paccMOTPUM CTPYKTYPBI
MTaHHBIX, KOTOPBIE UCIIOJNb3YIOTCA IAPOM IIPU BBITIOJTHEHUN BCEX OIlepaliuii BBoaa,/
BBIBOZA.

[lanee cnenyeT nuib KOHLENTYaNbHOE ONMUCAHNE, KOTOPOE MOXET HE COBMNAJATh C KOHKPET-
HOW peanu3auueii. 3a onucaHunem cTpykTyp B System V cnepyet obpawatbes k [Bach 1986].
B [McKusick et al. 1996] onucaHbl Te e CTPYKTYpbl NpUMeHUTENbHO K 4.4BSD. B [McKusick
and Neville-Neil 2005] paccmatpusaetcs FreeBSD 5.2. AHanornyHoe onucanue gns Solaris
Bbl HaitpeTe B [Mauro and McDougall 2001]. 06¢yxaeHne apxuTeKTypbl aapa Linux 2.6 MoX-
HO HaitTh B [Bovet and Cesati 2006].

Anpo mcroabp3yeT TpU CTPYKTYPHI JaHHBIX AJIS IPEICTaBICHUA OTKPBHITOTO (haii-
Jia, a OTHOIIIEHWA MEXKIY HUMU OIPeAe AT B3aNMOBJINAHNIE IIPOIIECCOB IIPU CO-
BMECTHOM UCNIOJIb30BaHUU (DamJIOB.

1. Kakpomy mpoieccy COOTBETCTBYET 3amuch B Tabuuiie mpoieccoB. C KaskIoi
3aMKUChI0 B TaOJIUIIE TPOIECCOB CBsI3aHAa TaOJIUIIA OTKPBITHIX (DAlIOBBIX MECK-
PUIITOPOB, KOTOPYIO MOYKHO MPEACTAaBUTH KaK TaOJUIly, B KOTOPOUM Kaikaas
CTPOKa COOTBETCTBYET OJHOMY (DailJIOBOMY AeCKPUITOPY. s KasKJ0ro qecK-
PUIITOpPA XPAHUTCA CIeAyoias nHpopMaIms:

a. ®@naru peckpunropa (dgpJar close-on-exec (3aKpbIThL-IPU-BBI30BE-EXEC), CM.
puc. 3.1 u paszes 3.14).

b. Yrazaresn Ha 3anuch B Tabauiie Ghaiios.

2. Bce oTKpbITHIE (haiiyabl IIpeACTaBICHBI B Anpe Tabauieii ¢aiaos. Kaxknaa 3a-
MUCH B TAOJIUIIE COMEPIKIUT:
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a. @uaru coctoaHUud (aiiya, Takue KaK UYTeHUue, 3aliCh, 100aBJIeHe B KOHEI]
daiiia, CHHXPOHHBIN PEeKUM oOIlepalinii BBOAA/BbIBOJA, HEOJOKUPYIOMTUHI
pesxuM (mompobHee 0 HUX pacCcKasbIBaeTcs B paszesie 3.14).

b. Tekyias mosumus B (paiise.
c. YKasaTeJb Ha 3aIIUCh B TaOJUIle BUPTYAJbHBIX Y3JI0B (V-node).

3. Kaxxkmomy oTKphITOMY (Paityry (Ui yCTPOHCTBY) COOTBETCTBYET CTPYKTYPa BUP-
TyaJbHOT0 y3Ja (v-node) ¢c muGopMaIueii o Tuie daiiaa 1 ykasareau Aaa QyHK-
muii, paboraromux ¢ Gaigom. s GonabinrHCTBa (haiiaoB cTPYKTypa v-node
TaKsKe COIEPIKUT MHAEKCHBIN y3eJ (i-node) daiina. Ota nHpOPMALIUA CUNTHIBA-
eTCs C AVCKA IPU OTKPHITUY (haiiyia, TaK UTO Bcsa mHGoOpMaIud o ¢aiise cpasy
JKe CTAHOBUTCS AOCTyIHON. MHAeKCHBIH y3es (i-node) comep:KuT, HaIpUMep,
CBeJleHUA O Bilafenblle daiiia, pasmepe daiina, yKasaTean Ha OJOKU JaHHBIX
datina Ha nucke m Tomy momob6Hoe. (Bosee moapo6HO 06 MHAEKCHBIX y3JaX
MBI IIOTOBOPUM B pasgeie 4.14 mpu omucaHUU TUINYHOU (haiijIoBOIi CHCTEMBI
UNIX.)

B OC Linux 0TCyTCTBYET NOHATUE BUPTYabHbIX y3/10B (V-node). BMecTo Hero ncnonb3yioT-
CA CTPYKTYPbI MHAEKCHBIX y3710B (i-node). XoTa peann3aLuns ux pasnuyHa, KOHLENTyanbHo
OHW NPEACTABAT COOOM OHO M TO XKe. B 060MxX Cyyasx MHAEKCHbI y3en XpaHnUT uHdop-
Mawumio, cneumduyHyIo LS KOHKPETHO! hainoBoii cucteMmsl.

MpbI onTycTUM HEKOTOPBIE 0COOEHHOCTH OTAEIbHBIX Pean3aluii, He UMeOIe AJI
Hac 6OJBIIIOro 3HaUeHUs. Hanpumep, TabauIila OTKPBITHIX AECKPUITOPOB MOIKET
XpaHUTHCA He B TaOJIUIle IIPOIIECCOB, a B IPOCTPAHCTBE MoJib3oBaTessa. Camu Tad-
JIUIBI MOT'YT OBITH PeaJM30BaHBI PA3JIUUYHBIMU CIOCOOAMMU: OHU He 00sS3aTeTHHO
JOJIXKHBI OBITh MACCUBaMU, BMECTO 3TOT'0 OHU MOT'YT OBITH O()OPMJIEHBI B BUJIEe CBSA-
3aHHBIX CIHUCKOB CTPYKTYP. Bce aTu mMOAPOOHOCTH HECYIIECTBEHHBI IJIA HAIIIETO
00Cy K IeHIA COBMECTHOTO AOCTyHa K (haimam.

Ha puc. 3.1 nmokasaHbl Bce TPU TAOJUIIBI AJIA OJHOTO IPOIlecca, OTKPBIBIIIETO ABa
daiina — ¢gaita crangapTHOro Beoza (meckpuntop 0) u (aiia craugapTHOTO BEIBOAA
(mecxpunTop 1).

BzaunmooTHOIEHNA MeXAY TAOJMIAMU ONPENEeJNINCh HaUMHAA eIlfe ¢ PAHHUX
Bepcuit UNIX [Thompson 1978], 1 oHM OKa3bIBaIOT BeChbMAa CYIIECTBEHHOE BJIMS-
HIe Ha CII0c00 COBMECTHOI'O MCIIOJIb30BAHUS OMHOTO (hailjia HeCKOJbKHUMU IPOIEeC-
camu. MbI elrfe BepHeMCsI K 9TOMY PUCYHKY B ITOCJIEeAYIOIIUX IVIaBaxX, Korma oyaem
00Cy:KIaTh IPYTrUe CIOoCOObI COBMECTHOI'O UCIIOIb30BaHUA (haiiIoB.

KoHuenuus BupTyansHoro y3na (v-node) 6bina npuaymaHa, 4To66 06ecneynTs nofaepxKy
HECKONbKUX TUNOB (haiiNoOBbIX CUCTEM B paMKax 0OfjHOI onepaLnoHHO cucTeMmsl. 3Ta pabo-
Ta Oblna npopenaHa Hesasucumo lMutepom BeiiHbeprepom (Peter Weinberger) u3 Bell
Labaratories n bunnom Ixxoem (Bill Joy) n3 Sun Microsystems. B Sun 3ta koHuenuums nony-
yuna HaseaHue Virtual File System (BupTyanbHas daitnosas cuctema), @ 4acTb UHAEKCHOTO
y3na (i-node), He 3aBucsLas 0T TUNa GannoBoii cucTembl, Gbina Ha3BaHa BUPTYasbHbIM y3-
nom (v-node) [Kleiman 1986]. KoHuenwuns BUpTYanbHbIX y3N10B pacnpoCTpaHnUAach Ha pas-
nuyHble peanusaumm UNIX BmecTe ¢ noppepxkkoit Network File System (NFS - ceTeBas
taiinosas cuctema) komnanum Sun. Mepsoit Bepcueit u3 bepkau, nogaepxusatoLeil BUp-
TyanbHble y3/bl, cTana 4.3BSD Reno, B koTopyto 6bina gobasneHa nogpepxka NFS.
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B SVR4 BupTyanbHble y3/bl 3aMeHUN HAEKCHbIe y3nbl Bepcumn SVR3. OC Solaris, kak Ha-
cnepfHuK SVR4, TakKe UCNOsb3yeT KOHLENLMI0 BUPTYasbHbIX y3N10B.

BmecTo pa3geneHus CTPYKTYP AaHHbIX HA BUPTYasbHbIe U UHAEKCHbIE Y3Abl, B Linux nc-
NoONb3YIOTCA NOHATUA UHAEKCHbIX Y3/10B, HE3aBUCUMBIX OT TUNA aitsIoBOM CUCTEMBI, U UH-
LEeKCHbIX y3/10B, 3aBUCALMX OT TUNA (HaitN0BON CUCTEMBI.

3anuce B Tabnuue

Tabnuua feckpunTopoB npoLecca 3anuch B Tabnuue ainos BUPTYaNbHbIX Y3108
VYkazatenb ®nary cocTosHns thaiina UHchopmaums
Ha 3anuchb BMPTYanbHOrO y3na
dnaru B Tabnuue Tekywas no3vums B paiine Y ?jajta_ -
neckpuntopa (hannos - —
fd 0: — VKasarenb Ha BUPTYasnbHbIii y3en i VI EeKCHBIT y3en

fd 1: WHchopmaums
XS \ 3anuch B Tabnuue aiinos | _WHAgKCHOroysna |

dnaru cocTosHus aina S G
i_vnode —

Tekywwas no3uumus B daiine

Vkasarenb Ha BUPTYalbHblil y3en 3anuce B Tabnuue
Py y _\ BUPTYaNbHbIX Y3108

NHbopmauns
BUPTYasnbHOro y3na

L7 Vdata |
i VIHAEKCHbIV y3en
NHubopmauns
MHAEKCHOrO y3na

i_vnode —

Puc. 3.1. CmpyxmypuL 0anHbLx A0pa 05 OMKPuLMbLX Pailioe

Curyanus, Korja JBa He3aBUCUMBIX IIPOIlecca OTKPBIBAIOT OAUH U TOT JKe daii,
moKasaHa Ha puc. 3.2.

31ech MbI IPeIOJIaraeM, UTO IIePBhIi IIPOIeCC OTKPLIBAET 3TOT (DA C JeCKPUII-
TOPOM 3, a BTOPOM — OTKPBIBAET TOT JKe caMbIii (paitii ¢ fecKkpurnTopom 4. Kaskabrit
poIlecc, OTKPHIBAOINI (aily, co3maeT COOCTBEHHYIO 3aIIuCh B TabiuIle (haiiios,
HO ABYM 3TUM 3aIIMCAM COOTBETCTBYET eIUMHCTBEHHAA 3alNCh B TAOJUIE BUPTY-
aJIbHBIX y3J10B. OHA M3 IPUYMH /IS CO3MaHUA OTAeJTbHOM 3anucu B Tabiuile daii-
JIOB IJIA Ka’KJOTO IIPOIECCA COCTOUT B TOM, UTO ¥ KaKA0OT0 IIPOIlecca JOJIKHA ObITh
coOCTBEeHHAA TEKYyIad No3unusA B (aiiie.

Temnepb, pa3obpaBIINCh C STUMHU CTPYKTYPAMU JaHHBIX, pacCMOTPuM 6oJiee II0oj-
Po6HO, YTO IIPOUCXOAUT B IIPOIeCCe ONMCAHHBIX BBIIIIE OIlepaIluii BBOAA,/BBIBO/IA.

¢ B rabaure GaiisaoB mocye 3aBepIeHna Ka K0k omepaIiny 3allCcy TeKyIasd mo-
3unusa B (paiijie yBeJIMUUBAETCS Ha KOJUUYECTBO 3alIMCAHHBIX 0aiiT. B Tom cay-
yae, eCJIM TeKYIasd MO3uIuA B (paiije OKas3bIBaeTCs OOJIBIIIE ero TeKYIIero pas-
Mepa, B Ta0JIMIle NHAEKCHBIX Y3JI0B U3MeHAEeTC pasmep (pailjia B COOTBETCTBUU
C Terylleil mosunueil (3TO IPOUCXOAUT, HAIIPUMED, IIPU JOOABJIEHUMN HOBBIX
TaHHBIX B KOHeIl (aiiia).
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Tabnuua feckpunTopos npolecca

Ykasarenb
Ha 3anunce
dnaru B Tabnuue
feckpuntopa  ¢hannos
fd 0:
fd 1
fd 2: .
fd 3: ——+— . 3anuch B Tabnuue dainos
dnaru cocTosHNUA hanna
TekyLas no3uuus B gaiine
YkasaTesb Ha BUPTYanbHbIN y3en 3anuce B Tabnuue
_\ BUPTYasbHbIX Y3108
Tabnuua feckpuntopos npolecca VHchopmams
Vkasatens 3anuce B Tabnuue ainos BUPTYaNbHOTO y3na
Ha 3anncb dnarv coctosHUs aitna — v_data
®naru B Tabnuue i
Jeckpuntopa  aiinos Tekywas nosuums B haiine WHAeKCHBI y3en
fd 0: V Nudopmauma
;g ; : Vka3atenb Ha BUPTYaNbHblii y3en WHIEKCHOO yana
fd 3: TekyLuuit pa3mep hanna
: s 5 S
fd 4: )
i_vnode —

Puc. 3.2. []lsa He3asucumvLx npoyecca omkpvliu 00ur u mom xe @pailn

e Ecau aiin 6611 oTKPEIT ¢ (paxarom O0_APPEND, B TabmIie (pailioB yCTaHABINBACTCS
cooTBeTcTBYOITUI dhrar. KaskIblil pas mpu BHITTOJIHEHUY OIIEPAIINY 3aIIUCH B Ka-
YecTBe TEKYIIel MO3UIIUY IPUHUMAaeTCA 3HaUeHe pasdMepa (aiiia nu3 TabauIlbl
WHIEKCHBIX Y3JI0B. B pesyJibTare 3amuch Bceraa IpousBOIUTCA B KOHeI (aiia.

e Ecim TeKymiasa mosunusa mepeHocUTcAa B KoHerl (haiiya ¢ IOMOIIbI0 QyHKITUNT
1seek, BBITIOJIHSIETCA TOJIBKO Ie€pe3alllich 3HaUeHHUs TEKYIIero pasmepa gaiiia
u3 TabJUIbI NHIEKCHBIX Y3JIOB B IOJIe TEeKYIeil mosuiiuu B Tabauie (aiiios.
(ObpaTuTe BHUMaHMe: 3TO HE TO K€ caMoOe, YTO OTKpbITHe (haiijaa ¢ diarom
0_APPEND, o uem OymeT roBopuThcA B paszgese 3.11.)

o @DyHKIUA 1seek m3MEHsIET TOJbKO 3HAUEHMEe TeKYIel mo3uIiuy B aiise B Tad-
saurtie GpaiaoB. Hukaxkux onepamnuii BBoJa,/BbIBOAA IPU 9TOM He TPOU3BOIAUTCA.

CyiiecTByeT BO3MOMKHOCTh OTKPBITh HECKOJIBKO IECKPUIITOPOB, KOTOPbIE OYAYT
CCBLIATHCSA HA ONHY U TY »Ke 3aIl1Ch B Ta0juIle (PailjioB; Mbl YBUAUM 5TO B pasie-
jae 3.12 mpu obcysxaenuu Gyurmuu dup. To Ke camoe TPOUCXOAUT B Pes3yabTaTe
BbI3OBA (hYHKIIUU fOrk, KOrja poauTeIbCKUNA U JOUEPHU M ITPOIECChI COBMECTHO UC-
MIOJIb3YIOT OJHU W T€ JKe 3alucy B Tabuure PaijaoB A KasKIOr0 U3 OTKPBITHIX
JIecKpUITOPOB (pasmer 8.3).

ObpaTuTe BHUMaHUe Ha PA3JINUNA, CYIIeCTBYIOIINEe MeXK Iy (hraraMu JecKPUIITO-
pa u Qpaaramu cocroauus daiina. Praru JeCKPUIITOPa YHUKAJIBHBI IJIA KaKI0T0
OT/IEJIbHO B3SATOTO JECKPHUIITOPA, OTKPBITOTO IIPOIIECCOM, TOra KakK (Jiaru COCTOA-
HuaA (aiijia UMeT OTHOIIeHNe KO BCeM JeCKPUIITOpaM B JOOOM IIpoIlecce, CChI-
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JIarolieMcs Ha OOHY U Ty 2Ke 3aIuch B Tabauiie (aiimos. PaccmarpuBas GyHKIIUIO
fcntl B pasmese 3.14, MbI y3HAaeM, KaK MOJYUYUTD 1 UBMEHUTh 3HAUEHUA (hJIaToB Je-
cKkpunropa u GJaroB coCToAHMUA (haiiaa.

Bce onmcamHoe BhIIle B 9TOM pasjelie IPeKpacHo paboTaeT B TOM CIydae, Korga
HECKOJIbKO IIPOIeCCOB UNTAIOT JAHHBIE U3 OJHOT'0 1 TOTO Ke (haiiia. KasKabIit mpo-
mecc UMeeT COOCTBEHHYIO 3aluCh B Ta0uIle (haiijioB CO CBOMM COOCTBEHHBIM 3HAUE-
HHeM TeRyIel nosunun B (aitae. OTHAKO MOKHO IIOJYUYUTh COBEPIIIEHHO HEOMK -
JaHHbIE PEe3YJIbTAThI, €CJIU HECKOJHKO IPOIIECCOB MOIBITAIOTCS BBIITOJHUTD 3AIIMCh
MaHHBIX B OMWH U TOT 3Ke (haiin. YToObl n30e:KaTh HEIIPUATHLIX CIOPIIPU30B B OyAy-
eM, Heo6X0AMO Pa300pPaThCA C MOHATHIEM aTOMAPHOCTHU OIePaIUiA.

3.11. AToMapHble onepauunmn

[obGaBneHune gaHHbIX B KOHewl, panna

Paccmorpum nporiece, KOTOPBIT JOTHUCHIBAET JaHHBIE B KOHeIT (haitia. Crapble Bep-
cuu UNIX He moamepskmBasu duar 0_APPEND mia yHKIIMM open, B pesyJabTaTe
MIPUXOANJIOCH IINCATH HEUTO BPOLE:

if (lseek(fd, OL, 2) < 0) /* MepemMecTuTb TeKyllylo no3uumo B KoHel ¢ainna x/
err_sys("ownbka Bb30Ba dyHKUMM lseek™);
if (write(fd, buf, 100) != 100) /* ¥ BHNOAHWTL 3anucb */

err_sys("ownbka Bb30Ba GyHKUMM write™);

Takoit Koz OyeT MpeKpacHo paboTaTh B CJIyuae eIUHCTBEHHOTO IIPOIecca, HO MOT'y'T
BOBHUKHYTH OIPe/ie/IeHHbIe TPO0JIeMbI, eCJiu Ho0aBJeHre JaHHbIX B KOHeI (aiiia
IPOUBBOJUTCS cpasdy HeCKoJabKuMu mporteccamu. (IlogobHasa curyanusa BO3MOKHA,
HAIIpUMep, KOra HeCKOJIbKO ITPOITeCCOB N0OaBIIAIOT COOOIeHUA B (haiiy sKypHAaa.)

HomycTuM, 4TO CYIIECTBYIOT JBA HEBaBUCUMBIX mpoliecca A u B, KoTopble BBITION-
HAIOT 3alIMCh JAaHHBIX B KOHEIl OJJHOT'O U TOro Ke (paiia. Kasablii 13 IPOoIleccoB
OTKPBLI aiii, HO 6e3 hraza O_APPEND. dTa cuTyarus nsobpasxkeHa Ha puc. 3.2. Kax-
IBIH IIPOITece mMeeT COOCTBEHHYIO 3aUCh B TabIuIle (paiiaoB, HO IIPH 9TOM OHU CCHI-
JIAIOTCS HaA OMHY U TY JKe 3allich B TAaOJIMIle BUPTYAJIbHBIX y3J0B. IIpeamomosum,
YyTO mporiecc A BBIBBIBAET (DYHKIIUIO 1Seek M yCTaHABAMBAET TEKYIIYIO MO3UITHIO
daiina B smauernme 1500 (Texyiuit pasmep (daiina). 3aTeM sApo MPHUOCTAHABINBAET
paboTy mporiecca A u mrepefaeT yupasJieHne mpoiieccy B, KOTOPEIi B CBOIO ouepenb
TaK:Ke BBI3bIBAeT (PYHKITMIO 1Seek UM TaKsKe YCTaHABJIMBAET TEKYIYIO TIO3UIIUIO
daiina B 3aaverue 1500 (texkymuit pasmep daiina). [locae sToro mporecc B BbIBHI-
BaeT pyHKIUIO write, KOTOpas yBeJIUYUBaAET TeKYIIyio mo3uIiuio daiaa qo 1600.
ITockonbKy pasmep (paiiia ObLI YBEJIMUYEH, AP0 3aIIMCHIBAET HOBOE 3HAUCHNE Pas-
mepa daitia (1600) B Tabauily BUPTyaJbHBIX ¥3J10B. [lociie aTOT0 PO ONATH IIepe-
KJIIOUaeT IIPOoIecchl U NepeaaeT yupasieHue npoieccy A. Korma mporecc A BBIBBI-
BaeT (pyHKIUIO write, 3ammch OyZeT BBHINOJHEHA C MeCTa, Ha KOTOpOe YKashbIiBaeT
3HAUeHNe TeKYyIIel mosuiinu B (aiime a1 mporecca A, To ects 1500. B pesynbrare
JTaHHBIE OKAYKYTCA 3allMCAHHBIMU OBEPX TEX, UTO 3aIllMCaHbI ITpoiteccom B.

IIpoGsiema B TOM, UTO OIlepalius «lIepeiTu B KOHeI (aiija 1 3amucaThb JaHHbBIE»
TpebyeT o0paleHusa K JBYM OTAEeJIbHBIM (QYHKIIUAM (KaK MBI TOJBKO UTO MOKAa3a-
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sin). Perterrem npo6JieMbl Ob1JIO ObI aTOMAPHOE! OTHOCUTEIBHO APYTUX IIPOIECCOB
BBITIOJIHEHME OIlePaIluy IIOSUI[MOHUPOBAHNSA U 3amucu. JIrobast onepaius, KOTO-
pasa Tpebyer oOpartenua 6ojiee ueM K OZHON (PyHKI[UMU, He MOKET OBITHL aToMap-
HOIi, IOCKOJIBKY BCET/IA CYII[ECTBYET BEPOATHOCTD, UTO AP0 BPEMEHHO ITPHUOCTAHO-
BUT IIPOIlECC MEXKAY ABYMs IIOCJIe0BATEJIbHBIMU BBI30OBAMU (DYHKI(HI (KaK 3TO
OBIJIO TOKA3aHO BBIIIIE).

OC UNIX npemocTaBJisieT BOBMOMKHOCTh AaTOMAPHOT'0 BLIIIOJIHEH U 9TOH oepalu,
ecJiz MbI yKaskeMm iar 0_APPEND mpu oTkpeITHH (haitna. Kak y:ke roBopuioch B mpe-
IBIAYIIEM pasfese, 9TOT (jar 3aCTaBUT AP0 BHIIIOJIHATH ITIePEHOC TeKYIel mo3u-
U B KOHeI] (haiija HelocpeACTBEHHO IIepe I onepaueii 3anucu. A Kpome Toro, oT-
magaeT HeoOXOAMMOCTE BhISBIBATH (DYHKITUIO 1Seek mepel KasKIbIM BLI30BOM (DY HK-
nuu write.

®dyHkunm pread u pwrite

Craupapr Single UNIX Specification Briouaer B ce6s pacmiupenus XSI, koro-
pble TIO3BOJISIOT MIPOIECCAM ATOMAPHO BBITIOJIHSATH OMEPAIINY II€PEMEIeHUs TeKY-
el mMO3UITUY W BBOMA/BBIBOJA. ITU PACIIUPEHUA MIPEACTABJIEHBI (QYHKIUAMU
pread u pwrite.

#include <unistd.h>
ssize_t pread(int fd, void =*buf, size_t nbytes, off_t offset);

BoasBpaiijaet KoJnuecTBO IPOUYNTAHHBIX OAKT,
0 — mo JocTMKeHUU KOHIA (paiisa u -1 — B caydae oInuoKu

ssize_t pwrite(int fd, const void =buf, size_t nbytes, off_t offset);

BoasBpaiijaeT KOJnUecTBO 3alMMCAHHBIX 0afT uiau -1 — B cayuae oInoKu

BrI30B (pyHKIIMU pread sKBUBAJIEHTEH ABYM IIOCJEIOBATEJIbHBIM BBIZOBAM (PYHK-
nuit 1seek 1 read co CIEAYIOIIUMY OTIUUUAMU.

¢ IIpu ucnosrb3oBaHUM pread HET BOBMOYKHOCTH IPEPBATH BLITIOJTHEHUE DTUX ABYX
oImepaIiui.
e 3maueHUe TeKYIIeil To3uIln B (paiiie He U3MeHAEeTC.

BrI30B QyHKIIUY pwrite SKBUBAJEHTEH ABYM IIOCJIeL0BATEeIbLHBIM BhI30BAM (DYHK-
nuii 1seek u write ¢ aHAJOTMYHBIMU OTJIMUYNAMU.

Co3paHue danna

IIpumep errie o4HOM aTOMapHOM Oomepaluy Mbl BUJEJU IIPU OINMUCAHUU (PIAroB
0_CREAT u 0_EXCL ¢pyurmuu open. IIpm omHOBpeMeHHOM yKasaHUM o0ouxX (Daaros
dyHKIMS open OyZeT 3aBepIaTbCs OMIMOKOM, ecau (aiia y:ke cyiiecTByeT. Mbl
TaKsKe TOBOPUJIN, UTO IIPOBEPKA CYIlleCTBOBaHUA (paiiia u co3manue daiina 6yayT
BBITIOJIHATHCA aTOMapHo. Kciiu 6bI He OBIJI0 TAKOM aTOMAaPHOM omeparuu, MbI MOT-
Ji 6bI MOIPO6GOBATH HATIUCATH HEUTO BPOJe

1 To ects Henmenumoe. — Ilpumey. nepes.
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if ((fd = open(path, O_WRONLY)) < 0) {
if (errno == ENOENT) {
if ((fd = creat(path, mode)) < 0)
err_sys("ownbka Bb30Ba QyHKUMM Creat”);
} else {
err_sys("ownbka BbH30Ba OyHKLUMM Open’);
}
}

Jra curyanua upeBara mpobdseMamu, ecyu aiiy ¢ TeM JKe UMeHeM OyIeT co3maH
JIPYTUM IIPOIIECCOM MEXKIY o0paIeHnamMu K QyHKIuam open u creat. Ecu gpyroi
mpoliecc co3aacT Paiia MeK Iy BbI30BaAMHU 9TUX PYHKIIUNA U yCIIeeT TyAa YTO-THu00
3alncaTh, 9TU JaHHBIE OyAYT yTePAHBI, KOr/a IePBLIH IPOIlecC BHI30BET (hYHKIIUIO
creat. O0begUHEHNE IIPOBEPKY CYIIIECTBOBAHUA (hpaiija 1 ero co3gaHusd B eJUHYIO
aTOMAapHYIO OIePAIUIO PeIIaeT 3Ty MPodIeMy.

Boo06i1ie roBOps, TEPMUH AMOMAPHASL ONepayllsi OTHOCUTCA K TAKUM OIlepaIusaM,
KOTOpPbIE MOT'YT COCTOATD U3 HECKOJNbKUX fMeticTBuii. Ecau onepamus aromapHa, TO
160 Bce HEOOXOMMMbIE AeMCTBUA OYAYT BLITIOJHEHBI 10 KOHITA, 100 He Oy/IeT BhI-
TOJTHEHO HY OJHO M3 HUX. ATOMapHOCTDH He JOMYCKAaeT BBITTOJHEeHU JIUIITH HEKOTO-
poit uactu gevicrBuii. K Teme aToMapHBIX omlepaliuiii MbI eIlle BepHeMcs, Koraa 0y-
JleM paccMaTpuBaTh QyHKITMIO 1ink (paszern 4.15) 1 6JIOKMPOBKY OTHEIbHBIX 3aIIN-
ceii B paiige (paszmen 14.3).

3.12. dyHKunn dup n dup2

Oy6imKaT qecKpUIITOpa CyIIecTBYIOIIero aiijia MOKHO CO3LATh C TIOMOIIBIO Of-
HOU 13 CJIeAYIoMuX (DyHKITUH:

#include <unistd.h>
int dup(int fd);
int dup2(int fd, int fd2);

BosBpaiaroTt HOBBII fecKpunTop daiiaa uiam -1 — B caydae ormmuoKu

DyHKIMUA dup rapaHTUPYET, YTO BO3BPAIIIaeMbIil €10 HOBBIN (haiiJIOBBIN TEeCKPUIITOD
OyZmeT MMeTh HauMeHbIllee BO3MOKHOe 3HaueHre. [Ipu BbI3oBe PyHKIMT dUp2 MbI
yKasbIBaeM 3HaueHle HOBOT'0 JeCKPHUIIToOpa B aprymenTe fd2. Ecau geckpumnrop fd?2
nepes BbI30BOM (DYHKIIUU YoKe ObLI OTKPBIT, OH ITPEIBAPUTEIHHO 3aKphIBaercs. Ec-
JIV 3HAYEeHUdA apryMeHTOB (d u 7d2 paBHbI, PyHKIIUA dup? BEPHET OECKPUIITOD 02,
He 3aKpbIBad ero. B IpoTUBHOM ciayuae AJid OecKpumnropa a2 copacbiBaercs (uar
FD_CLOEXEC, uTo0O®I 102 ocTaBaJICsA OTKPBITHIM, €CJIU IIPOIIECC BEIZOBET EXEC.

HoBriit aiiioBbIl JeCKPUIITOP, BO3BPAIlaeMbli (GPYHKIIUAMU, OYIET CCHLIATHCSI
Ha Ty Ke caMyIo 3aIUCh B TabauIie Paiiaos, 4To u AecKkpuitop d. IlpogemoncTpu-
pyem aTo Ha puc. 3.3.

Ha puc. 3.3 IIpenroJsiaraeTcCsa, 4YTO IIPOIECC IIPU 3allyCKe BBIIIOJIHAET KON

newfd = dup(1);
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Tabnuua feckpunTopos npolecca

Vkasarenb
Ha 3anuce 3anuce B Tabnuue
®naru B Tabnuue 3anuck B TabnuLe annos BUPTYalibHbIX Y3108

Jleckpuntopa annoB
fd 0: : o / ®narv coctosiHus aitna NHdhopmaums

fd1 | BUPTYasnbHOro y3na
: Tekywas nosuums B pavine | /[~ T T T T T T T

fd 2:

— v_data
. —_—1
fd3: Vkasatenb Ha BUPTYaNbHbIi y3en § .
HLEKCHbIR y3en
NHchopmauus
MHAEKCHOrO y3na

Puc. 3.3. Cmpyxkmypust 6 sdpe nocae 8vL306a pyrnryuu dup(1)

IIpenmosaraercs, 4To CIAEAYIONININ JOCTYIHBIN AECKPUITOP — ATO UUCIO 3 (UTO
HauboJee BEPOATHO, IOTOMY UTO KOMaHIHAA 000JI0YKA yiKe OTKPbhLIA [JIs IPOIlec-
ca neckpuntopsl 0, 1 u 2). IlockosbKy 00a TeCKPUIITOPA YKA3LIBAIOT HA ONHY U TY
JKe 3aIlich B Ta0JIuIle (DaiiioB, OHM COBMECTHO OYAYT UCIIOJb30BaTh ()JIarud COCTOS-
HuA (aiina — uTeHwue, 3aluCh, foOaBIeHNe B KoHell (haiija u mpoure, U TeKyIas
no3unusA B paiie OymeT AJId HUX TaK:Ke OJUHaAKOBOM.

Kamxawiit geckpunrtop 0ygeT UMeTh CBOI cOOCTBeHHBIN Habop (raros. Kak omucsr-
Baercd B paszgese 3.14, pyukmus dup Bcerma copaceiBaet (urar close-on-exec («3a-
KPBITh-IIPU-BLI30BE-€XEC») B HOBOM JI€CKPHUIITODE.

IMy0auKaT JeCKpUIITOpa MOYKHO TaKJKe CO3JJaTh C IIOMOIIbI0 hyHKIuu fcntl, KoTo-
pas 6ymeT onucaHa B pasmene 3.14. Ha camom mejie BEISOB

dup(fd);
5KBUBAJIEHTEH BBI3OBY

fentl(fd, F_DUPFD, 0);
AHaJOrMYHO BHISOB

dup2(fd, fd2);
SKBUBAJIEHTEH BBI3OBY

close(fd2);
fentl(fd, F_DUPFD, fd2);

B nociiegaem coryuae aa QyHKIIUH dup?2 IPpUBeIeH He COBCEM TOUHBIN SKBUBAJICHT
U3 ABYX IIOCJIE€IOBAaTEIbHBIX BBIB0BOB (hyHKIUM close u fcntl. MUmeroTea caenyro-
iye pas3jiuyus:

1. ®yHKIUA dup2 OelicTBYeT aTOMapHO, TOr[a KaK aJbTepHaTUBHAS (hopMa COCTO-
UT 13 o0pallleHu K ABYM (pyHKIIIAM. B pesyibTaTe BOSHIKAET BEePOSITHOCTD,
YTO MEXKAY oOpalfeHnAMHy K QYHKIIUAM close u fcntl OymeT BbI3BaH 00padoT-
YUK CUTHAJIA, KOTOPBIA U3MEeHUT JecKkpuntop ¢aiiga. (Curaaabl OyayT 00CyK-
marbeda B riaBe 10.) Ta ke mpoGiieMa MOKeT BOSHUKHYTh, €CJU APYTOM IMOTOK
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BBITIOJTHEHU S U3MeHUT AecKpunTop. (IIoOTOKY BBIIOIHEHN OYAYT 00CY K 4aThCs
B riaaBe 10.)

2. CyIIecTBYIOT HEKOTOpPbIe OTIMUYKUS B KOJAaX OIINOOK, BO3BpAIllaeMbIX uepes
errno QyHKmuAmMu dup? m fentl.

CucTemHbIit BEI30B dup? BnepBsble nossuicsa B Version 7 u 3atem nepekoyesan B BSD. Bos-
MOXHOCTb CO3/iaH1s AY6NMKATOB LECKPUNTOPOB C MOMoLblo fentl nossunace 8 System III
u nepewna B System V. B SVR3.2 6bina BkaoyeHa yHKUMA dup2, @ B 4.2BSD — dhyHKuUMA
fontl u dyHKUMOHanbHocTb F_DUPFD. Cranpapt POSIX.1 TpebyeT Kak Hanuuua hyHKLuUM
dup2, Tak 1 nofaepxku GyHkumeii fentl napametpa F_DUPFD.

3.13. dyHKuun sync, fsync n fdatasync

Tpazunuonusie peanusanuu UNIX mmeror B cBoeM pacmopsAkeHUU Oy(epHBIH
KOIIT WMJIU KBIII CTPAHUIL, Yepe3 KOTOPHIH BBITIOJHAETCA OOJBIITUMHCTBO JUCKOBBIX
orepaluii BBoma/BeiBoa. Ilpu 3anucu faHHBIX B (Daiij, OHU, KaK IIPABUJIO, CHAYa-
Jia IIOMEIIAI0TCS SIIPOM B OIUH 13 0y(hepoB, a 3aTeM CTaBATCS B OUePeab AJIsI 3aIlu-
cU Ha OWCK B 0oJiee Mo3aHee BpeMs. OTOT IPUeM Ha3bIBAETCS OMJONCEHHOU 3anu-
cvio. (B rraBe 3 [Bach 1986] neranbHo paccmaTpuBaeTrcs pabora 6ydepHoro Kaira.)

Sapo 0OBIUHO 3aITUCHIBAET OTIOKEHHBIE JaHHBIE HA JUCK, KOTJa BOSHUKAET He0o0-
XOJMMOCTD B TIOBTOPHOM HCITOJIb30BaHUU Oydepa. [[1sa cuaxporHusanuu ¢hainaoBoit
CHUCTEMBI Ha AVCKE U COIEP:KUMOr0 Oy(epHOro KalIra CyIlecTBYIOT (GyHKIUH SyNnc,
fsync m fdatasync.

#include <unistd.h>
int fsync(int fd);
int fdatasync(int fd);
Bosspaiaror 0 B ciryuae ycmexa, -1 — B cirydae OInoKu

void sync(void);

DYHKIUA SYNC IIPOCTO CTABUT BCe U3MEHEHHbIe 0JI0KU 0yGhepoB B ouepens IJIs 3a-
IVCU U BO3BPAIIaeT yIIpaBJieHre — OHA He JKJAeT, MoKa (GU3nudecKu OyAeT BHIOJIHe-
Ha 3amuCh Ha JAVUCK.

DyHKIIMA SYyNC, KaK IIPaBUJIO, BEIShIBAeTCA IepuoamuecKku (00b1uHo Kaskabie 30 ce-
KYHJ) U3 CHCTEeMHOI'0O JleMOHAa, YaCTO Ha3dbIBaeMoro update. 9To obeciieunBaeT pery-
JAPHYI0 oumCTKY OydepHoro koma anpa. Komanga sync(l) Taxk:xke obpariraercs
K (DYHKIIUM SyNnC.

DyaKnua fsync IpuMeHseTCA TOJIBKO K OJHOMY (hailily, KOTOPBI onpefeasaeTca
(haiiyioBBIM JeCKPUNTOPOM fd, KPOMe TOr'0, OHA OKIAAeT 3aBeplIeHus (PrU3NIeCKOn
3aIrcu JaHHBIX HA JUCK, IIPEXKJe YeM BepHYTh ynpaBJjieHrue. B ocHOBHOM (hyHK-
nuda fsync mpegHasHaueHa OJIA TAaKUX IIPUJIOMKEHNH, KaK 0a3bl JAHHBIX, YTOOBI ra-
PaHTHPOBATH 3allMICh NU3MEHEHHBIX 0JIOKOB C JaHHBIMU Ha OUCK.
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dyukmua fdatasync moxoska Ha (PYHKIIMIO fSync, HO BO3JEMCTBYET TOJIBKO Ha CO-
nepsxumoe (daiina. (IIpu ucnosb3oBaHUU fSYyNC TaKyKe CUHXPOHHO OOHOBJIAIOTCSA
aTpubyTHI (haiina.)

Bce ueTbipe nnatdopmbl, 06CyKAAEMbIE B KHUTE, NOAAEPIKUBAIOT YHKLMM Sync U Fsync.
OnHako pyHKuuMa fdatasync He noaaepxusaetcs B FreeBSD 8.0.

3.14. dyHkuumsa fentl

C momorbio pyHKIUM fentl MOMKHO MU3MEHATH CBOMCTBA YiKe OTKPBITOro (haiiia.

#include <fcntl.h>
int fentl(int fd, int cmd, ... /= int arg =/ );

Bosspaiaemoe 3HaUEHE 3aBUCUT
oT aprymMmeHTa cnd (CM. HUIKe) B cIyuae ycrnexa, —1 — B ciydae omubKu

B mpumepax sToro pasmesia TPeTHH apryMeHT Bceraa OyAeT mpeAcTaBJIeH IeJIbIM
YKCJIOM — B COOTBETCTBUY C KOMMEHTApUEM B IPUBEIEHHOM ITPOTOTUIIE (PDYHKITUH.
OpgHako npu o0CcysKaIeHny OJJOKMPOBKY 3alrceil B pasaeie 14.3 TpeTuii apryMesT
OyIeT MpeacTaBIsaTh CO00M yKas3aTeJab HA CTPYKTYPY.

Dyurnusa fentl UCHONIb3yeTCA B IATHU PA3JINUHBIX CAyYaax.

1. Cosmanue nybumkaTa CyIllecTByIero aeckpumnrTopa (cmd = F_DUPFD wmam
F_DUPFD_CLOEXEC).

2. Tlonyuenue/ycranoBka (iaros geckpuntopa (cmd = F_GETFD mau F_SETFD).

w

. ITonryuenue/ycranoBka (paaros coctosuus daiiaa (cmd = F_GETFL mam F_SETFL).

4. TIpoBepKa/yCTaHOBKA BJIAEJbIIA IJIsI aCHHXPOHHBIX OIEPAaIiii BBOAA/BhIBOIA
(cmd = F_GETOWN marum F_SETOWN).

5. IMonyuenwme/ycTraHOBKA OJIOKMPOBKU HA OTAEJLHYIO 3amuch B Qaiime (cmd =
F GETLK, F_SETLK mim F_SETLKW).

Temeps MBI PACCMOTPHUM IIEPBbIE BOCEMb 3HAUCHUI apryMeHTa cd 13 OqUHHA JIATH
BO3MOKHBIX. (OmrcaHue ocTaJbHBIX TPeX, CBIBAHHBIX C OJIOKMPOBKOU 3aIllCeid,
OTJIOKUM 0 paszaena 14.3.) Barmauure eie pas Ha puc. 3.1, Tak Kak MBI OyaeM
CChLIAThCA KaK Ha (hJraru [ecKpunTopos (aiiios, CBA3aHHbIE C KAMKIBIM JeCKPUII-
TOpPOM B TabjuIle NeCKPUIITOPOB IIpollecca, Tak 1 Ha ¢uiaru cocTosHusa daiina,
CBS3aHHBIE C KaKABIM (haiiaoM B Tabauile Gaiiaos.

F_DUPFD Cospaer gyosaukar geckpurropa fd. HoBwiil aitoBeIil JecKpU-
TOp IIepefaeTcsi B BLI3BIBAIOIIYIO IPOrpaMMy B BUEe BO3Bpallae-
MOT'0O 3HAUEHUSI. ITO OyAeT HaMMeHbIINII HENCIIOJb30BaHHBIN e-
CKPHUIITOD, 3HAUEHNE KOTOPOro 0OJIbIle UJN PABHO TPEThEMY ap-
TyMeHTY (3aJaHHOMY B Bue Iejoro uucja). HoBbI TeCKPUIITOD
OyzZeT cchluaTbCs HaA Ty JKe 3amuch B Tabuure (aiijaoB, uro u fd
(puc. 3.3). Ho npu 5TOM HOBBIH JeCKPUIITOD OyAET MMETH CBOIL COO-
CTBEeHHBII Habop (duiaros, a duar FD_CLOEXEC 6yzer cOporreH. (3To
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F_DUPFD_CLOEXEC

F_GETFD

F_SETFD

F_GETFL

03HAYAET, UYTO JAECKPUIITODP OCTAHETCS OTKPBITHIM IIOCJI€ BBHI30Ba
GYHKIUU exec, KoTopas o0cysKaaercs B riase 8.)

Cosmaer ny0amKaT gecKpuiTopa u ycranapauBaet daar FD_CLOEXEC
IS HOBOT'O JlecKpumnTopa. BosBpailmaeT HOBBIN (paiijoBBIN JECK-
puiTop.

Bosspamraer haru neckpunropa fd. B HacTosAIee BpeMs orrpeze-
JIeH TOJIbKO oamH (puiar — FD_CLOEXEC.

VYerauasnupaer duiaru geckpumnropa fd. HoBble sHauenust praros
0epyTcs U3 TPETHEro apryMeHTa (3aJaHHOr0 B BU/IE [1eJI0I0 UMCJIA).

BoI 10/IKHBI 3HATD, YTO CYIIIECTBYIOT IIPOrPaMMbl, KOTOPEIE pPabo-
TaT ¢ pJaaraMu AeCKPUITOPOB, HO HE HCIOJIb3YIOT KOHCTAHTY
FD_CLOEXEC. BmecTo aTOr0 OHM MCHOJIL3YIOT 3HaueHue 0 (cOpocuTh
durar FD_CLOEXEC) uau 1 (yecrarHoBuTh dhutar FD_CLOEXEC).

Boasepamiaer quaru cocrosuua daiina fd. Mbl yiKe OMUCHIBAINA
daaru cocrosuusd aiiaa, Korma obcys:kgaan pyuriuio open. OHI
mepevncieHsl B Tabul. 3.4.

Tabauya 3.4. Prazu cocmosanus gaiina, ucnosivdyemoLe
Qyrryuen fentl

daar cocros- | Omucanue

HUA (paiiaa

0_RDONLY Daity OTKPBIT TOJBKO AJIA UTEHUI

0_WRONLY Daityr OTKPBIT TOJIBKO AJIA 3aIIUCU

0_RDWR @Daiia OTKPHIT AJI UTEHUS U 3aUCHU

0_EXEC @Daita OTKPHIT TOJIBKO AJIA BBHITIOJTHEHU S

0_SEARCH Karajor oTKpPBIT TOJIBKO JJIsI IIOUCKA

0_APPEND Daiis OTKPBIT AJid 0OABJIEHUA B KOHEI],

0_NONBLOCK Heb6noxupyromuii pexxum

0_SYNC OsxupaTh 3aBePIIeHU OIlepAIlUY 3aIIUCH (JaHHBIX U aT-
pubyTOB)

0_DSYNC OxumaTh 3aBepIIeHUs omepauy 3anucu (ToJIbKO JaH-
HBIX)

0_RSYNC CUHXPOHU3UPOBATH ONEPAI[UY UTCHUI U 3alIUCHU

0_FSYNC Oxunarh 3aBepllIeHUd onepanuy 3anucu (Tonbko Free-
BSD u Mac OS X)

0_ASYNC AcCUHXPOHHBIN PEKUM BBOZA-BBIBOZA (TOIbKO FreeBSD
u Mac OS X)

K coxxanenwuio, oars Qaaros, 0_RDONLY, O_WRONLY, O_RDWR, O_EXEC
u 0_SEARCH, mpeacTaBJieHBI YMCJIOBBIMU 3HAUYEHUAMMU, a HE OTIEJb-
HBIMU OMTaMM, KOTOPbIe MOYKHO ObLIO ObI ITpoBepuTh. (Kak y:xe
TOBOPHUJIOCHL paHee, IIepBble TPU B CUJYy MCTOPUUECKUX HPUUYNH
o0b1uHo nMeroT 3Havenusa 0, 1 u 2 coorBercTBenHo0. Kpome Toro,
9THU 3HAUEHUSA ABJIAIOTCA B3aWMMOUCKJIIOUAIOIUME — IJIs (haitaa
MOXKeT OBITH YCTAHOBJIEH TOJBKO OAWH U3 9TUX (diaros.) ITosTomy
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caenyeT cHauaja IpuMeHuTh MacKy 0_ACCMODE, UTOOBI BBIAEIUTDH
PEKUMBI TOCTYyINA, W JIUIINh IIOTOM CPaBHUBATH ITOJYUYEHHBIN pe-
3yJIBTAT C JTIO0OBIM 13 IATH 3HAUEHU.

F SETFL YcranaBauBaet (uaru cocrosuus ¢aiina. HoBble 3HaueHUA (Jia-
ToB 0OepyTcsA M3 TPeThero apryMeHTa (3aJaHHOTO B BUJE II€JIOTO
yucaa). IsMeHUTh MOKHO TOJAbKO (aaru 0_APPEND, O_NONBLOCK,
0_SYNC, O_DSYNC, O_RSYNC, O_FSYNC m 0_ASYNC.

F_GETOWN Boasspairaer ugeHTH(GUKATODP IPOIecca MU IPYINbI IIPOIECCOB,
KOTOpBIEe B HacToAllee BpeMda mosydaroT curHaabl SIGIO u SIGURG.
ATU CUTHAJBI ACMHXPOHHOT'O BBOJIa/BBIBOAA PACCMATPUBAIOTCSA
B paszaese 14.5.2.

F_SETOWN HazrauaeTr nugenTu()rKaTop Ipoecca UK IPYIIIbl IPOIECCOB, KO-
TOphIe OyAyT moaydyaTh curHabl SIGI0 u SIGURG. TTomosxuTenbHOE
3HaUeHUe apryMeHTa arg MHTepIpeTupyeTcd KaK NAeHTU(GUKATOD
mpollecca, OTpUllaTeJIbHOEe — KaK UJeHTU(MUKATOP I'PYIIILI IIPOIiec-
COB, SKBMBAJIEHTHBIN a0COJIOTHOMY 3HAUEHUIO apryMeHTa arg.

Bosspamaemoe 3HaueHme QyHKIIMY fecntl 3aBUCUT OT KOHKPETHOM KOMaHIbI. Bee
KOMAaHIbI BO3BpAIIaioT 3HAUeHMe ~1 B cIyuae OIIMOKY U APyTUe 3HAUeHUA — B CJIY-
yae ycIelrHoro saBepineHusa. Komauaer F DUPFD, F GETFD, F_GETFL u F_GETOWN BO3-
BpaIaioT cuenuaJ bHble 3HaUeHUsA. [lepBble 1Be BO3BpAIIAIOT JecKpunTop daiiia,
cJenyIomiye JBe — COOTBETCTBYIONIME (hyiaru v mocaeqHsad — Jinbo naeHTuGuKaTop
npoiiecca (IIOJOKUTEIbHOe 3HAaUeHUe), JJ00 NAeHTU(UKATODP I'PYHObI IIPOIECCOB
(oTpuiiaTesbHOE 3HAUCHIE).

Mpumep

HporpaMMa, IIpeacrTaBJIieHHasA B IUCTUHIE 34, IIPMHUMAaET u3 ROMaHI[HOfI CTPOKHN
OOVH apryMeHT, ROTOprﬁ omnpenegadeT OeCKPUIITOP (bafma, 1 BBIBOOUT 3HAYECHUA
¢1aroB cocToAaHUA (paiiyia AJd 3TOT0 AeCKPUIITOPA.

Jucmune 3.4. Bbt600 ¢paazo6 cocmosanus Gailaa 0asa 3a0aHH020 0eCKpunmopa

#finclude "apue.h”

#include <fcntl.h>

int

main(int argc, char =argv[])

{

int val;

if (argc != 2)
err_quit(“Wcnonb3oBaHue: a.out <Homep_peckpuntopa>");

if ((val = fentl(atoi(argv[1]), F_GETFL, 0)) < 0)
err_sys("ownbka fcntl pna peckpuntopa %d”, atoi(argv[1]));

switch (val & O_ACCMODE) {
case O_RDONLY:
printf("TonbKo ANa 4TeHus")
break;
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case O_WRONLY:
printf("Tonbko Ana 3anucn’);
break;

case O_RDWR:
printf("ons 4TeHua u ona sanucn’);
break;

default:
err_dump("Heu3BeCTHLI pexum gocTyna’)
}
if (val & O_APPEND)
printf(”, pobaBneHne B KoHey");
if (val & O_NONBLOCK)
printf(", Hebnokupyowmin pexmm™);
if (val & 0_SYNC)
printf (", CUHXPOHHbIA pexum 3anucu™);

#if !defined(_POSIX_C_SOURCE) && defined(O_FSYNC) && (O_FSYNC != 0_SYNC)
if (val & 0_FSYNC)
printf (", CUHXPOHHbIA pexum 3anucn™);
#tendif

putchar('\n");
exit(0);
}

O6paTuTe BHUMAaHME: MbI UCIIOJIb30BAJIU MaKPOOIIpeieieHre KOHTPOIA (QYHKITHO-
HaJbHBIX ocobeHHOCTeit _POSIX_C_SOURCE 1 yCJIOBHYIO KOMITMJISIIHIO IJIsI TeX (piia-
TOB, KOTOpPEIe He ABJAIOTCA YacTbio craugapra POSIX.1. Ciaenyromiuii ciieHapuii
JIeMOHCTPUDPYeT paboTy mporpaMMbl Ipu 3anycke ee us bash (Bourne-again shell).
B 3aBrCHUMOCTH OT UCIIOJIb3yEMOM KOMaHIHOI 000JI0UKY IOy UeHHbIe Pe3yIbTaThl
MOT'YT HECKOJIBKO OTJINYATHCS OT IIPUBEJEHHBIX 371€Ch.

$ ./a.out 0 < /dev/tty

ToNbKO ANA YTeHud

$ ./a.out 1 > temp.foo

$ cat temp.foo

Tonbko ana 3anucu

$ ./a.out 2 2>>temp.foo

Tonbko ang 3anucu, pobaeneHne B KOHell
$ ./a.out 5 5<>temp.foo

[Ing 4TeHus u Ona sanucu

Bripakenme 5<>temp.foo oTkpbsIBaeT Gaiia temp.foo AJgA UYTEeHUA U IOJisd 3alIKUCU Ha
IecKpuirope 5.

Mpumep

HNsmenssa ¢aaru geckpuirropa uiau aaru cocToaHusd (aiiaa, HeoOX0AMMO cHaUa-
Jia TIOJYYUTh BCe UMeIoIrecs 3HaueHnA (DJIaroB, UBMEHUTD KeJiaeMble 11 3aTeM 3a-
IUcaTh MOJyUYeHHOe 3HaueHne oopaTHo. MbI He MOYKeM IIPOCTO U3MEHUTH OTAE Ib-
Hble ()JIaTH ¢ ITOMOIIbI0 KoMaug F SETFD uuu F_SETFL, TOCKOJIBKY TaK MOYKHO COpO-
CUTB Apyrue (pjraru, KOTopbie ObIJIN YCTaHOBJIEHBI.
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B smctunre 3.5 MpUBOAUTCA TEKCT (PYHKINN, KOTOpPasA YCTaHABIUBAET OJUH WJIN
6osee (hIaroB cocTOAHUA (haiiaa.

Jucmune 3.5. Bkawouaem 00un uau 6oaee paazo8 cCOCMOAHUS Pailaa

#include "apue.h”

#tinclude <fcntl.h>

void

set_fl(int fd, int flags) /+ flags - d¢naru, KOTOpHE HYXHO BKIOYNTbL */

{

int val;

if ((val = fcntl(fd, F_GETFL, 0)) < 0)
err_sys("ownbka BbnonHeHwus komaHas F_GETFL d¢yHkumm fentl™);

val |= flags; /* BKNOYUTb Gnaru =/

if (fentl(fd, F_SETFL, val) < 0)
err_sys("ownbka BbnonHeHus komaHabl F_SETFL d¢yHkumm fentl™);

}
Ecau nuamenuTh KOz B cepeauHe HA
val &= ~flags; /* BbKMOYUTL dnaru =/

MBI TOIyuYuM PYyHKIHIO clr_fl, KoTopas OyAeT UCII0JIb30BaThLCA B Pse MOCIeIY0-
X IpUMepoB. B aToit cTpoke mpousBoauTcs oowbenuuenue mo 1 (AND) Texyie-
0 3HAUYEHUA MePEeMeHHOH val ¢ JIOTHUYeCKUM JOTOJHEHUEM 10 eINHUIbI 3HAUCHUA
aprymenTa flags.

Ecau B Hauaio mporpaMMBbI B INCTHUHTE 3.3 T00ABUTH CTPOKY

set_f1(STDOUT_FILENO, O0_SYNC)

OyZeT BKJIIOUYEH PEKUM CUHXPOHHOI 3aMruch. ITO IPUBEIET K TOMY, UTO KaKIbIiA
pas QyHKIuA write 6ymeT osKumaTh 3aBepineHnsa (GPU3UUECKON 3alIuCH JaHHBIX Ha
IVCK, IIpesKae ueM BepHyTh yiupaBiaeHue. Oobiuno B UNIX ¢pyukImug write guimnb
CTaBUT 3allMChIBaeMble TaHHbIE B OUepe/lb, a COOCTBEHHO 3aMUCh HA JUCK ITPOU3BO-
JIUTCS HECKOJIBbKO mmo3aHee. @aar 0_SYNC yacTo MCIOJIb3yeTCs B CUCTEMAaXx yIpaBJie-
HuA 6a3aMu JaHHBIX, TAK KaK OH JaeT JOIOJHUTE/JbHbIe TapaHTUH, UTO JaHHbIE
OyZyT CBOEBPEMEHHO 3aIIMCAHBI HA JUCK 1 He IPOMaAyT B CJIyyae OTKa3a CUCTEMBI.

IIpenmomaraercs, uto ncnoab3oBauue (uara 0_SYNC yBesumuuBaeT 0011iee BpeMs pa-
60TBI TporpaMMbl. YTOOBI ITPOBEPUTH ATO IIPEANOJI0KEHNE, MOYKHO BOCIIOJIb30BATh-
cs mporpamMmmoi us guctunra 3.3. CKonupyem ¢ ee momorbio 492,6 M0 fauHbIX 13
oxHOro (haiiya Ha AMCKe B APYToil U CPAaBHUM Pe3YJILTATHI C BEPCHUEH IPOTrPaMMBbI,
KoTopada ycranaBauBaet duar 0_SYNC. Pesyabrarsl, mosyuenubie Hamu B OC Linux
¢ GaliJIOBOM CUCTEMOM ext4, IpuBOAATCA B TabI. 3.5.

Bo Bcex 1mecTu caydasax 3aMepbl IPOU3BOAUINCH cO 3HaUeHMeM BUFFSTZE, paBHBIM
4096. PesynbraTsl, npuBeeHHbIE B Ta0J1. 3.3, OBLJIN IIOJyUYEeHBI IPU YTeHUU (haii-
Jia ¢ AUCKAa U 3alIMCU B YCTPOMUCTBO /dev/null, TO ecTh 3aIIMCh HA ANCK HE TPOUB3BO-
muiaachk. Bropas cTrpoka Tadja. 3.5 COOTBETCTBYET UTeHMIO (haiijia ¢ JUCKA 1 3aIN-
cHu B Apyroi aiia Ha aucke. ITo 9Toii mpuurHe 3HAUEHU S BPEMEHH B IIEPBOM U BO
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BTOPO# cTpoKax TabJ. 3.5 orauuatoresa. Ilpu 3anucu B (paiia Ha JUCKE CUCTEMHOE
BpeMsA YBEJIUUYUBAETCS, IIOTOMY YTO B 9TOM CJydae SAPO AOJIKHO CKOIIKMPOBATH
MaHHbIE, ITOJIyUYeHHbIe OT IIPOIlecca, ¥ IOCTaBUThH UX B OUepenb Ha 3aIliCh, KOTOpasa
OyZeT BBITIOJIHATHCS ApaiBepoM AucKa. MbI 0KHIaIM, UTO 00IIlee BpeMs TaKiKe
YBeJIUYUTCSA IpU 3amucu (aiisa Ha AUCK, HO B 3TOM CJIydae IPUPOCT OKas3ajicsa He-
3HAUUTEJBLHBIM. OTO YKA3bIBaeT Ha TO, UTO 3alIChIBaeMbIe JaHHbIE II0NaJal0T B CUC-
TEeMHBIIA K3III 1 MbI He MOYKEM M3MEPUTH (PAKTUUYECKOe BpPeMs 3alllCU JaHHBIX Ha
IVICK.

Tabruya 3.5. Pe3ynomanivl nPoG8epKU Npou3eo0umensbHoCmu pa3iuiHblX PesHUMos
cunxponusayuu 6 OC Linux ¢ ¢ailnosoil cucmemoil exts

Onepamnus IToxp3oBarens- | CucremHoe Oo61ee
CKOe BpeMs BpeMsa BpeMsa
(CekyH/IBI) (cexyHapI) | (CEKyHIBI)

Bpemsa urenus, BasaToe us taba. 3.3, gad 0,03 0,58 8,62

BUFFSIZE=4096

HopwmanbsHbll pesxum 3anucu aiiia Ha JUCK 0,00 1,05 9,70

3amnuch Ha guckK ¢ urarom 0_SYNC 0,02 1,09 10,28

3anuch Ha JUCK C MOCJIEIYIOIIUM BBI3OBOM 0,02 1,14 17,93

fdatasync

3anuch Ha JUCK C MMOCJIEIYIOIIUM BBI3OBOM 0,00 1,19 18,17

fsync

3anwuck Ha Auck ¢ gpaarom 0_SYNC u mocJe- 0,02 1,15 17,88

IYIOIIMM BBI30BOM fSync

Korma mbl paspeliiaeM CHHXPOHHYIO 3aIlMCh, CHCTEMHOE BpPeMs U 00Illee BpeMs
MOJI’KHBI 3BHAUNTEJIbHO YBeINUUThCA. KaK BUIHO 13 TPEThEel CTPOKU, BpeMs CUH-
XPOHHOIT 3aIMCU MPAKTUUYECKH TO K€ CaMOe, UTO W BPeMs OTJI0KEeHHON 3aluCH.
JTo o3uauaer, uto 160 OC Linux TpaTUT OAUH 1 TOT Ke 00beM BPeMeHU AJIS OT-
JIO’KEHHOUM M CUHXPOHHOI 3aIlucH (YTO MaJIOBEPOATHO), Jubo duar 0_SYNC He oka-
3bIBaeT JoJikHOro sd@ekTa B Heli. B ramuom cayuae OC Linux He 1103BOJIsET ycTa-
"HasausBaTrh ¢uiar 0_SYNC ¢ momorrbio fcntl u He Bo3BpallaeT Ipru3HaK OIIOKY (HO
9TOT (hsiar OyIeT yUNUTHIBATHCS, €CJIU YCTAHOBUTD €T0 IIPU OTKPHITUY (aiia).

OO6i11iee BpeMsA B MOCTEAHUX TPEX CTPOKAX OTPa’sKaeT 3aTpaThl JOMOJTHUTEIHLHOTO
BpEMEHU Ha OKuAaHue (paKTUUIEeCKOU 3amucyu Ha AUCK. llocjie BHIMOSIHEHUA CUH-
XPOHHOII 3aIIMCH OXKIAAETCS, UTO BBI3OB TSync He OyaeT UMeTh HUKAaKoro adpgexTa.
JamHOEe mpeAIooKeHne MOoKHA Oblaa Obl MOATBEPAUTH MOCJHENHAS CTPOKA, HO
nockoJbKY (uar 0_SYNC He oka3bpIiBaeT oxkugaeMoro sy(pexra, mocaeqHAS CTPOKA
COZIEP’KUT 3HAUEHUE, ITPAKTUYECKHN PaBHOE 3HAUEHUIO B IPEIbIIYyIIell CTPOKE.

B Tabn. 3.6 mpuBojgATCA pe3yJbTATHI Te€X Ke caMbIX sKcnepuMeHTOB i OC
Mac OS X 10.6.8. ObpaTtuTre BHUMAaHUE, UTO ITOJyUeHHbIe 3HAUEHUA BPpeMEeHH! O0JI-
HOCTBHIO COOTBETCTBYIOT HAIIIUM OKUJAHUSAM: CHHXPOHHAS 3aIlNCh OKA3bIBAETCS
0oJiee TOPOTOCTOAIIEH TT0 CPABHEHUIO C OTJIOMKEHHOM, a BBIBOB (PYHKIIUU fSync He
CKa3bhIBaeTCsl Ha BPEMEHU IIPU MCIOJb30BAHUU CUHXPOHHOT'O DEKUMA 3AIUCH.
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ObpaTuTe Tak:ke BHUMaHUe, YTO A0OAaBJEHNE BbI30Ba (DYHKIIUU fSync Iocjie BBI-
TIOJIHEHUA OOBIYHOM OTJIOXKEHHOM 3alVCH He JaeT CYIeCTBEHHOI'0 IIPUPOCTa Bpe-
MeHHU. JTO, CKOpee BCEro, TOBOPUT O TOM, UTO JaHHBIE U3 KIIIIa IIePelVCHIBAINCH
OIIEPAI[MOHHON CUCTEMOI Ha AVCK II0 Mepe MOCTYIIJIeHNA HOBBIX JaHHBIX, TAK UTO
K MOMEHTY BBI30Ba (DYHKIIUU fSync B K3IIle UX OCTABAJIOCh HE TAK YK W MHOTO.

Tabruya 3.6. Pe3yivmambl npoGepKu npou3600unmeibHOCmu pa3iudHblX PEeHUMOB
CuHXpoHuU3ayuu Paiinosoii cucmemvt HFS 8 Mac OS X

Omnepamus Iloan3oBarenn- | Cucremuoe Oouree
CKOe BpeMsA BpeMa BpeMsA
(CekyH/IBI) (cexyHabI) | (CEKyHIBI)

3armnuchk B yeTpoicTBo /dev/null 0,14 1,02 5,28

HopmanbHbI# peskuM 3anucu (aiiia Ha ZUCK 0,14 3,21 17,04

3anuch Ha JUCK C YCTAHOBJIEHHBIM (hJaarom 0,39 16,89 60,82

0_FSYNC

3anuch Ha JUCK C IIOCJIEYIOIIUM BBHI3OBOM 0,13 3,07 17,10

fsync

3anuch Ha JUCK C YCTAHOBJIEHHBIM (hJIarom 0,39 18,18 62,39

0_SYNC m mocaeyromuM BEIBOBOM FSync

CpaBuure a@eKT oT ucmoab3doBauua GyHKIUi fsync u fdatasync, KoTopbie 0OHOB-
JISTIOT cofepskuMoe (paiiia mpu oOpalleHnn K HUM, u aericteue grara 0_SYNC, KoTo-
poIii 0OHOBIISAET comep:KuMoe (paiiaa mpu Kaxk ol omepanunu samnucu. IIpousBogu-
TEJBHOCTb KasKJIOU M3 aJbTepHATUB OyAeT 3aBUCETh OT MHOKecTBa (hpaKTOpOB,
BKJIIOUAA Peains3aIiinio CaMoOU OlepanuoHHON CUCTEMBI, ITPOU3BOIUTETbHOCTD JUC-
KOBOTI'0 yCTpoiicTBa U TUII (haiijI0BOIi CHUCTEMBI.

B sTOM mpuMepe HATIATHO TEMOHCTPUPYETCS, AJIA Yero Hy:kHa QyHKIusa fentl. Ha-
mia mporpamMma paboTaeT ¢ IeCKPUITOPOM (CTaHAAPTHHIN BBIBOZ), HE 3HAA Ha3Ba-
HUA paiina, OTKPBITOr0 KOMAHIHOM 000JI0YKOM HA 9TOM AeCKPUIITOPe. MBI JIUITeHbI
BO3MOXKHOCTU ycTaHOBUTH hyiar 0_SYNC mpu oTKpbITHHY (haiisa, TaK KaK ero OTKPBI-
BaeT KoMaHHaA 000osi0uKa. C momorpio GyHKIuY fentl MOKHO UBMEHUTH CBOMICT-
Ba JECKPUIITOPA, 3HAS TOJBHKO JAECKPUITOP OTKpPBITOTO (haiina. ITosdgHee mMbI pac-
CMOTPHUM eIlle OgHY 00JiacTh IpuMeHeHusd GyHKIuy fcntl, Korga OymeM paccKasbl-
BaTh 0 HEOJIOKMPYIOIUX ONEPAIUAX BBOJA/BbIBOJA AJIA HEMMEHOBAHHBIX KaHAJIOB
(pasmes 15.2), MOCKOJIBKY IpU paboTe ¢ HUMU HAM JOCTYIIEH TOJHKO JeCKPUIITOP.

3.15. dyHKuus ioctl

dyurmusa ioct] Bcerga 6pl1a yHIBEPCAJIbHBIM MHCTPYMEHTOM BBOJIa/BhIBOZA. Bee,
YTO HEBO3MOXKHO BBIPA3UTH C IIOMOIIbI0 (DYHKIMIT, ONMCAHHLIX B 3TOU IilaBe, KaK
paBUJIO, JeIaeTcsA C MOMOIIbIo 10ct]l. Bo3amMoskHOCTH 9TOM (PYHKIIUM Uallle BCEro
HCIIOJIb30BAJINCh B OIlepaluiaxX TepMUHAJLHOTO BBoAa/BbiBoga. (Korma mbr mobe-
pemcs mo raBbel 18, To yBuauM, uto crangapT POSIX.1 sameHus omepanuu Tep-
MHUHAJLHOTO BBOJA,/BbIBOJIA OTAEIBHBIMU (QYHKITUIMIU.)
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#include <unistd.h> /* System V =/
#iinclude <sys/ioctl.h> /« BSD u Linux =/

int ioctl(int fd, int request, ...);

Bosgpariraer -1 B cayuae omubKu, Ipyrue 3HAUEHU — B ClIyJae ycrmexa

OyHKumMs ioct] Obina BKtoYeHa B cTaHgapT Single UNIX Specification Tonbko kak pacwu-
peHue ans paboTel ¢ ycTpoiictBamu STREAMS [Rago 1993], Ho B SUSv4 eii 6bin npucBoeH
cTartyc yctapesuwei. Paznuynbie Bepcun UNIX ucnons3syiot ioctl gns BbINONHEHNUSA CaMbIX
pa3HoobpasHbix onepaLuii c ycTpoiicTBaMu. HekoTopble peanu3aluu faxe paclumpunm ee
(YHKLMOHANBHOCTb 15 UCNOb30BAHUSA C 0ObIYHBIMY halinamm.

IIpuBemeHHBIH BBIIIIE IPOTOTUI (PYHKIMK ompeneasiercsa crammaprom POSIX.1.
B onepamuonubix cucremax FreeBSD 8.0 u Mac OS X 10.6.8 BTOpOii apryMeHT O1I-
peneseH Kak unsigned long. OTO He uMeeT OOJIBIIIOTO 3HAUEHNA, TAK KaK B KAUeCT-
Be BTOPOT'O apryMeHTa BCerza IepefaeTcsa UM KOHCTAHTHI, OIIPeIeIAeMO B 3aT0-
JIOBOUHOM (haiie.

Cornacuo craungapty ISO C HeoOs3aTeibHbIe apryMeHThl 0003HAYEeHBI MHOT'OTOUM-
eM. OgHaKO B OOJIBLIIIMHCTBE CJAYYaeB IIepefaeTcs TOJIbLKO OAUH JOIOJTHUTEILHBIN ap-
I'YMEHT, KOTOPBIH IIpecTaBIsgeT co00l YKa3aTe/b Ha IePEMEeHHY 0 UJIN CTPYKTYPY.

B sToM mpoToTHITE MBI YKa3aJU TOJBKO Te€ 3aT0JIOBOUHBIE (Daiijibl, KOTOPEIE TPeOy-
IoTCs IJia caMobt pyHkIuu ioctl. Ho, Kak mpaBuio, mpu paboTe ¢ Heil Heo0X0ImMOo
TOIKJIIOUATD TOMIOJTHUTEIbHBIE 3aT0JI0OBOYHBIE (haliJIbI 1151 KOHKPETHBIX YCTPOHCTB.
Hamnpuwmep, Bce komauawl i0ct] AJIA omepanuii TepMUHAJIBLHOTO BBOIa/BBIBOMA, OII-
penensemble craugapTom POSIX.1, TpeOyoT HOAKIIOUEHA 3aT0JI0BOYHOTO (aiiaa
<termios.h>.

Kamxawiit gpaiiBep ycTpoiicTBa MOYKET OMIPeAesATh CBOM COOCTBEHHBIN HAOOp KO-
maHg ioctl. Tem He MeHee omepaIOHHAA CUCTEMA ITPEOCTABJAET HAOOP YHUBED-
CaJIbHBIX KOMaHJ 10ctl JIA pasjiNMUHBIX KJACCOB yCTPOIcTB. IIprMepsl HEKOTO-
PBIX KaTeropuil yHUBepCcaJbHBIX KOMaH/[ 10ct], mognep:xuBaemMbix FreeBSD, mpu-
BogATCA B Tabda. 3.7.

Ta6ruuya 3.7. Komandwt ioctl 8 OC FreeBSD

Kareropus Hmena | 3aromaoBounslii | KoanuecTBo
KOHCTAHT daiin KOMaH/I

MeTku gucka DIOXxx <sys/disklabel.h> 4
DaiiI0BbI BBOJ/BBIBOT, FIOxxx <sys/filio.h> 14
BBox/BbIBOA A1 HaKOMUTeJ el HAa MArHUT- | MTIOXxX <sys/mtio.h> 11

HOI JIEHTe

BBoj/BBIBOJ 1J1 COKETOB SIO0xxx <sys/sockio.h> 73
TepMuHANBHBIN BBOJ/BBIBOJ, TIOXXX <sys/ttycom.h> 43

OHepaHI/II/I C HAKOITUTEJIIMU Ha MAarHUTHO JIEHTE ITO3BOJISIOT 3alChIBATh Ha JIeH-
Ty IIPU3HAK KOHIla (paix’ma, IlepeMaTbIBaTh JIEHTY B Ha4aJio, IiepeMellaTbCA BIIEPE
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yepes 3aJaHHOe YKUCJI0 (haiijaoB UM 3amuceil u Tomy nomobuoe. Hu ogHy U3 9TUX
omeparuii HeJb3A AOCTATOUHO IIPOCTO BBIPABUTH B TEPMHUHAX APYTUX (MYHKIIUI,
OIIMCAHHBIX B JaHHOH ryase (read, write, 1seek u 1. 1.). IlosaTomy mpocTeiiniuii cio-
€00 B3aUMOZENUCTBUA C TAKUMHU YCTPONCTBAMHU BCETla 3aKJII0UAJICA B YIPABIEHUN
uMu yepesd QyHKOUIO 10Ctl.

Mbgi emte BepHeMcs K pyHKIUU ioct] B pasmese 18.12, rae ¢ ee ToMoOIIbi0 OyAeM 1I0-
JydaTh M U3MEHATHh pasMep OKHA TepMuHAaJja, u B pasgerne 19.7, korma O6ymem wmc-
CJIeIOBATh PACIIMPEHHbIe BOSMOKHOCTHU IICEBAOTEPMUHAJIOB.

3.16. /dev/fd

B coBpemeHHBIX ONEPAIIMOHHBIX CHUCTEMaX MMeeTcA Karajor /dev/fd, B KOTOpoM
HaxomaTcsa ¢aiiasl ¢ umenamu 0, 1, 2 u T. 1. OTkpeITHe (aitaa /dev/fd/n skBUBa-
JIEHTHO CO3JaHUI0 Ny0JIMKaTa JeCKPUIITOPA C HOMEPOM /1, TZIe N1 — 9TO HOMEP OTKPBI-
TOT'0 JEeCKPUIITOPA.

Moppepka katanora /dev/fd 6bina peanusosaHa Tomom Jaddom (Tom Duff) u Bnepsbie
noseunace B 8-i pegakuumn Research UNIX System. 37a dyHKUMOHANbHAA O0COBEHHOCTD
NOALEPIKMBAETCA BCEMU YeTbipbMs ONepauuoOHHbIMU CUCTEMAMU, O KOTOPLIX MAET peyb
B laHHOI KHure: FreeBSD 8.0, Linux 3.2.0, Mac 0S X 10.6.8 u Solaris 10. OHa He saBnseTcs
yacTbio cTaHgapta POSIX.1.

B BBIBOBE QyHKIIUU
fd = open("/dev/fd/0", mode);

OOJIBIIIMHCTBO CUCTEM UTHOPUPYIOT apryMeHT mode, HO eCTh U TaKle, KOTOphIe Tpe-
OyI0T, YTOOBI OH IIPEJICTABJIAN cO00I MOAMHOKECTBO (PJIar0B, KOTOPBIE UCIOJIH30-
BaJIUCh IIPU OTKPBITUY OPUTHHAJBHOTO (haiiia (B ZaHHOM caydae (aiig ctangapr-
HOTO BBOZa). ITOCKOJNIBLKY TaHHBIN BHI30OB 9KBUBAJIEHTEH BHI30BY

fd = dup(0);

meckpunTopbl O u fd OyAyT COBMECTHO UCIOJIb30BaTh OOHY U TY K€ 3aIlCh B TA0JI1-
e ¢gaiaos (puc. 3.3). Hanpumep, ecau geckpuntop 0 ObILI OTKPBIT TOJBKO IJIS
YTEeHUS, TO U JecKpurrop fd OymeT AOCTYIIeH TOJbKO Jid uTeHusd. [laske ecau cuc-
TeMa UTHOPUPYET PEsKUM OTKPBITUA JeCKPUIITOPA U BHI30B

fd = open("/dev/fd/0", O_RDWR);

He 3aBepIllaeTcs OIIMOKOM, MBI BCE PABHO He CMOYKeM HUYEro 3ammcaTh B (aiii
C JeckpuintTopom fd.

Peanusauus /dev/fd B Linux sensetcs ucknoyeHmem. OHa oTobpaxaeT daiinosble geck-
pUNTOPbI B CUMBOJIMYECKUE CChINKKM, YKa3biBalowme Ha pakTudeckue dainbl. Hanpumep,
npu NonbiTKe OTKPbITL aiin /dev/fd/0 B AeitCTBUTENBHOCTH OTKpPbIBAaeTCA hain, CBA3aH-
Hblit CO CTaHAAPTHbIM BBOAOM. [T03TOMY BO3BpalLaeMblil peXX1M HOBOro (aiinoBoro Aeck-
puUnTOpa HMKaK He CBA3aH C pexumom Gaiinosoro geckpunrtopa B /dev/fd.

Kpome Toro, nums karaJjiora /dev/fd MOKHO MCIIOJIB30BATh B aprymenTe path pyHK-
muu creat, paBHO Kak 1 B GyHKIuHU open ¢ paarom 0_CREAT. 9TO m03BOJIAET IPO-
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rpamMMaM, o0paIamInuMcsa K creat, IpogoJsKaTh paboTy, Jaske eclu apryMeHT
path, HampuMep, COAEPIKUT CTPOKRY /dev/fd/1.

He ucnonb3yiite atot npuem B Linux. Tak kak B Linux ncnonb3yloTca cumBonnyeckne ccoi-
K1 Ha hakTuyeckue daiinbl, Bbi30B creat ¢ annom B /dev/fd npusepet K yceveHuio dan-
N3, Ha KOTOPbI yKa3biBaeT CCblKa.

B HekoTOpBIX cucTeMax mMmeroTcs (painisl /dev/stdin, /dev/stdout u /dev/stderr, ak-
BUBaJIeHTHBIE (patiinam /dev/fd/0, /dev/fd/1 u /dev/fd/2 cooTBeTCTBEHHO.

B ocuoBHOM (haiiabl u3 KaTajora /dev/fd UCIOJIB3YIOTCA KOMAHIHBIMI 000JI0UKA-
MH. 9TO IIO3BOJIAET IIpOorpaMMaM, TPeOyIoIUM YKasaHusa UMeHU (paiiia, paboTaTh
CO CTaHAAPTHLIMHU YCTPOMCTBAMU BBOJla U BBIBOJIA TAK K€, KAK C OOBIYHBIMHY (haii-
gamu. Hanpumep, B caenyioinemM mpumepe mporpamma cat(l) mcmoissyer B Kaue-
CTBe BXOJHOTO (paiijia cTaHIapTHBIN BBOM, 0003HAUAEMBIN CUMBOJIOM «—»:

filter file2 | cat filel - file3 | lpr

CrauaJjia yTuauTa cat uuraet comep:kumoe (aiiaa filel, saTem (daits craHgapTHO-
T0 BBOja (pe3ysIbTaT paboTsl yTUIUTHL filter, o6pabarsiBatorneii aiia file?) u ma-
romHerr aiia file3. Ecam cucrema moagep:xuBaeT /dev/fd, MOMKHO OIYCTUTDH CHM-
BOJI «—» 1 IePenunucaTb KOMaHIy CJIeIYIOIIIM 00pas3omM:

filter file2 | cat filel /dev/fd/0 file3 | 1pr

CuMBOJI «—» B KauecTBe apryMeHTa KOMaHIHOI CTPOKHU AJiA o0o3HaueHUA (haiiaa
CTaHAAPTHOrO BBOJA WJIW CTAHAAPTHOTO BHIBOJA — CBOET'0 POJA JISAI, KOTOPBIH ITPU-
CYTCTBYeT BO MHOrMX IIporpammax. Hampumep, eciau oH Oy[eT CTOATH HA MecTe
mepBoro daiiia, To 6yAeT OUeHb MOX0XK Ha HAYaJIo JPYTroro apryMeHTa KOMaHIHON
crporu. Vcmonbs3oBaHuMe /dev/fd — 9To mIar K eAUHOOOPA3UIO U TOPAIKY.

3.17. MopBepeHne NToros

B aToii riraBe OblIu ommcaHbl 6a30Bble (DYHKITMU BBOZIA/BBIBOMA, IIPENOCTaBIsE-
mble cucteMoit UNIX. VIx yacTo Ha3bIBalOT QYHKIIUAMU HeOy(depr3oBaHHOTO BBO-
Jla/BBIBOZIA, IIOTOMY 4YTO KasKABLIM BBISOB (YHKIMM read mau write obGpariaercs
K CICTeMHOMY BbI3OBY sapa. MbI yBUuAe M, KaK BIAUSAET U3MeHeHne pasmepa oyde-
pa BBOZa/BbIBOAA Ha BpeMs, HeOOXoamMoe IJisd uTeHusd (aitaa. Mbl Takske pac-
CMOTPEJU HEeCKOJbKO CIIOCOO0B cOpAchIBAHUS 3aINCHhIBAEMBIX AAHHBIX Ha JUCK
¥ UX BIUAHNE Ha IPOU3BOAUTEILHOCTD TPUJIOKEHUA.

Brimu paccMoTpeHBI aToMapHBIe OIlepaliui, KOTJa PacCMaTpPUBAJIOCh JOMKUCHIBA-
HUe JaHHBIX B OOUH (Pailj HeCKOJBbKUMU IIPOIleCCaMM U CO3JaHMe OTHOTO U TOT'O
sKe (haiia HeCKOJBKUMU IIpolieccaMu. MBI TaKKe YBUIEIU CTPYKTYDHI JaHHBIX,
HUCIIOJIb3yeMbIe AAPOM JIJIA OPraHU3AIUYU COBMECTHOT'O TOCTYIIa K MHPoOpMaInuu 0o
OTKPBITHIX (haiimax. B masbHENIIIEM MBI eI1le BEpHEMCS K 3TUM CTPYKTypaM.

Takske 6b1IHM omucaHbl QyHKIUYU 10ct]l u fcntl. MuI ele TOroBOPUM O HUX B TJIa-
Be 14, roe fcntl OyAeT MCII0JIb30BATHCS AJIA OPraHu3a Ny OJIOKMPOBKY OTAEIbHBIX
s3anmucei B (paiise. B rmaBax 18 u 19 mbI 6yaeM UCIIOIb30BaTh GYHKITUIO 10Ct] M
pPaboThI ¢ TEPMUHAJIBHBIMU YCTPOHCTBAMU.
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YnpaxXHeHus

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

HeticTBUTEIBbHO U QYHKIIUY YTEHUA U 3aTucu (DaiijioB, ONMMCaHHbIE B JAHHOMI
riaBe, ABJIAIOTCS HeOydepusoBaHHLIMU? OOBACHUTE IIOUEMY.

Hanumure cBoto Bepcuio QyHKIUM dup?2, KOTOpas peajusyeT Ty Ke PyHK-
IIMOHAJIBHOCTD, UTO M PYHKITNA dup2, ormrcanHasa B paszaese 3.12, 6e3 UCIoIb-
sdoBanudA pyukmuu fentl. IlpegycMmoTpuTe KOPPEKTHYIO 00pabOTKY OIITIO0K.
IIpearoJIoKuM, YTO HEKOTOPLIH IIPOIIECC BLI3BIBAET CIeAYIOLe (DY HKITM:

fd1 = open(path, oflags);
fd2 = dup(fd1);
fd3 = open(path, oflags);

Hapucyiite nuarpamMmmy, mogo6HY0 TOM, UTO IpuBeaeHa Ha puc. 3.3. Ha Ka-
KO leCKPUIITOP OKa)KeT BiuAHUe QyHKIUA fcntl, ecsu el mepenaTs B Kade-
crBe aprymeHToB fd1 m F SETFD? Ha Kako#l IeCKPUIITODP OKAXKeT BIUSHUIE
dyurmua fcntl, ecau et mepegaTsh B KauecTBe apryMeHToB fd1u F_SETFL?

Crenyromiyio IocjIe0BaTeJIbHOCTE OllepaIuii MOXKHO HaOJII0JaTh B PA3Iuyd-
HBIX IIpOorpaMMax:

dup2(fd, 0);
dup2(fd, 1);
dup2(fd, 2);
if (fd > 2)
close(fd);

YT00BI IOHATH, [JIS Yero IIOHAL00MJICS YCJIOBHBIIN omrepaTop if, mpeaIno oK m-
Te, uTo fd MBHAUAJIBHO MMeeT 3HaUeHHe 1, U HApUCYIiTe KapTUHKY, 0TOOpa-
JKAIOIYI0, YTO IMIPOUCXOAUT CO BCEMU TPeMs AEeCKPUIITOPAMHU U COOTBETCT-
BYIOIIIUMHY 3aMUCAMEU B Tabyuile (paiijoB mocjae KasKIOoro BhI30BA (DYHKITAHT
dup2. 3aTeM HapuCyliTe aHAJOTUUHYI0 KAPTUHKY, UCXOAA U3 IPENIIOJI0Ke-
HUSA, 4YTO U3HAUAJBHO fd MMeJs 3HaueHue 3.

Komangubie o6omouku Bourne shell, Bourne-again shell u Korn shell mpeay-
CMaTPUBAIOT TAKYIO HOTAI[UIO:

digit1>8digit2

OHa TOBOPUT O TOM, UTO JECKPUIITOP (1git] HOJIMKeH OBITH IepeHamnpaBJieH
B TOT ke (aiij, UYTO U JeCKPUOTOP digit2. UeM oTIHMUaIOTCA CIeYIOIINe 1Be
KOMAaHJbI:

./a.out > outfile 2>&1
./a.out 2>&1 > outfile

(ITogckaska: KOMaHIHBIE 000JOUKM 00pabaThIBAIOT KOMAHIHYIO CTPOKY CJIe-
Ba HAIMIPABO.)

Ecau daitn oTKpEIT A1 yTeHUA u 3anucu ¢ gurarom 0_APPEND, MOKHO JId UM~
TaTh TaHHbIE 13 IPOU3BOJLHOTO MecTa B (haiije ¢ IOMOIbIo GYHKITUU 1seek?
Mok HO JIV BOCIIONIE30BaThCA QYHKITUEH 15eek 1 u3MeHeHUA JaHHbBIX B IIPO-
M3BOJIBHOM MecTe B (haitae? Hanuimure mporpaMmy, YTOOBI IIOJYUYUTh OTBEThI
Ha 9TU BOITPOCHI.



dannbl u KaTanorm

4.1. BBepeHue

B npenwiaymieii rimaBe 00Cy:KAaICh 0a30BbIe (DYHKITUY, BBITIOJHSIIOIIVE OIePaIl
BBOJIa/BbIBOJIa. B 0OCHOBHOM paccMaTprBaJIUCh OIepaIluy BBOAA,/BBIBOJIA 15 OOBIY-
HBIX (DAMJIOB: OTKPBLITHE, UTeHUEe (paiija niu 3anuchk B paiiya. Termepb MbI paccMoT-
PUM [OMOJHUTEJbHBIE XapaKTePUCTUKU (aiIoBOM cUCTEMBI U CBOMCTBA (haiina.
CrauaJia mosHaKoMuMcA ¢ GyHKIMEH Stat, a 3aTeM mpoiieMcsa 0 KaKIoMy dJie-
MEHTY CTPYKTYpBI Stat, mccienysa Bce CYIeCTBYIOIIUe aTpuOyThl (aiijioB: BJa-
nmesbiia (aiina, mpaBa gocTyna K daiinry u npoune. [1o Xoqy M3/JI0KEHUA MBI TAKKe
ommIeM KaKIayio n3 (YHKIINI, KOTOPble N3MEHAIOT 9TU aTpudyThl. Kpome TorO,
MBI 60Jiee TTOAPOOHO PAaCCMOTPUM CTPYKTYPY (aiinoBoit cuctembl UNIX u cumBoO-
JIMYecKUe CChLIKU. U B 3aBepliieHMe paccCMOTPUM (DYHKIINUY AJIA PaOOTHI ¢ KaTaJo-
ramMu u HanuineM (GYHKIINIO, BEITIOJHAIONTYIO 00X0[ JepeBa KaTaJoroB.

4.2. dyHkuum stat, fstat n Istat

B aT0l1 TUIaBE OCHOBHOE BHUMAaHUE OYJEeT COCPENOTOYEHO BOKPYT YETHIpeX (PyHK-
nui cemericTBa stat u mH(pOPMAIINYT, KOTOPYIO OHU BO3BPAIIAOT.

#finclude <sys/stat.h>

int stat(const char =restrict pathname, struct stat =restrict buf);
int fstat(int fd, struct stat =buf);

int 1stat(const char =restrict pathname, struct stat restrict buf);

int fstatat(int fd, const char =restrict pathname,
struct stat =restrict buf, int flag);

Bce uernipe Bosepamator 0 B ciyuae ycnexa,
-1 - B cayuae omuOKU

dyuKUA stat Bo3BpaliaeT CTPYKTYPY ¢ mH(popMaIiuei o (aitae, yKasaHHOM B ap-
ryMeHTe pathname. @yHKIU fstat BosBpaiaeT nHMOPOPMAIIIIO 00 OTKPLITOM (haiiie,
KOTODBI OIpeneiaeTcsa JecKpPUnTopoM fd. @yHKIua 1stat moxorka Ha QYHKIIUIO
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stat, HO Korza el mepegaeTcsa UMsA CHUMBOJIMYECKON CCHIIIKY, OHA BO3BPAIIaeT CBe-
JIEHUsI O CAaMOM CUMBOJIMYECKOI CChLIKe, a He 0 (haiiyie, Ha KOTOPBI OHA CChLIAeT-
cda. (B pasmese 4.21 Ham morpebyeTca aTa GYHKI[USA, KOT/Ia MbI OyZeM CITyCKATbC
BHU3 II0 JIePeBY KaraJioros. BoJiee moaApoOHO CUMBOINYECKYE CCHLIKY OYIYT OIU-
caHbl B paszgeie 4.16.)

dyurnusa fstatat JaeT BO3MOYKHOCTD IMIOJYUYUTh MHAOPMAIIHUIO O (paiiie, mpeacTaB-
JIEHHOM CTPOKOI OTHOCUTEJBLHOTO IYTH pathname, HAUMHAIOIIETOCA B OTKPBITOM Ka-
TaJjore, MpPeACTaBJIEHHOM JeCKPUITOPOM fd. AprymMeHT flag yInpaBJseT IIpaBuUJia-
MU CJeJOBAaHUA IO CUMBOJIMUYECKUM CChIJIKaM: eCJId YCTaHOBJeH (iar AT_SYMLINK_
NOFOLLOW, ¢yurmusa fstatat He GymeT cjeZoBaTh II0 CHMBOJHUYECKUM CCBHIIKAM,
a BepHeT HH(GOPMAIINIO O CAMOI CChIIKE. B mpoTuBHOM ciayuae QyHKIIUA Oy/IeT BhI-
TOJIHATH IepeXxOJbl II0 CMMBOJIMUECKUM CCBhIJIKAM M BO3BpaIllaTh MHMOPMAIIWIO
o (hatinax, Ha KOTOPBIE ATU CCHIIKM yKas3bIBaloT. Kcam B aprymenTe fd mepenaThb
3HaueHue AT_FDCWD, a B apryMmeHTe pathname — CTPOKY OTHOCUTEJIBHOTO IIyTU, (DYHK-
musa fstatat OymeT oTKJIaABIBATE TYTh K (haly pathname OTHOCUTEIHHO TeKYIIIero
KaraJiora. Ecau B aprymeHTe pathname nepenaTb CTPOKY abCOJTIOTHOTO Iy TH, apry-
MeHT d OymeT urHOpupoOBaThesa. B aTuxX AByX cayuaax fstatat mericTByeT momo0HO
stat mau lstat, B 3aBUCMMOCTHU OT 3HAYEHUWA apryMeHTa rlag.

Bropoii aprymenT, buf, BJIsSETCS yKasaTeJeM Ha CTPYKTYPY, KOTOPYO QYHKI[UA
Oymer samosHATH mHGOpMAaIuei. OmpegesieHre CTPYKTYPhl MOYKET OTIUYATHCS
JIJIST Pa3HBIX peaIn3alinii, HO OCHOBHAS €€ YaCThb BBITVIAIUT CJIeAYIOINM 00pa3om:

struct stat {

mode_t st_mode; /* Tun ¢arna v pexum (npasa poctyna) x/

ino_t st_ino; /* HOMEp WMHOEKCHOro yana x/

dev_t st_dev; /* HoMep ycTpoicTBa ((GannoBoin cucTemb) x/
dev_t st_rdev; /* HOMEp yCTpoiCTBa ANS ChneuuanscHux ¢annos =/
nlink_t st_nlink; /* KONMUYECTBO CCLINOK */

uid_t st_uid; /* UOEHTUOMKATOP NONb30BaTENs Bnajenbla */
gid_t st_gid; /* WAEeHTNdUKATOp rpynnsl Bnagenbua =/

off_t st_size; /* pasmep B OaiiTax, ANa 00bUYHHIX OainoB x/
struct timespec st_atim; /* Bpema nocnefHero obpaueHus K dainy =/
struct timespec st_mtim; /* BPEMS MOCNEeNHEro U3MeHeHus ¢anna »/

struct timespec st_ctim; /* BpEMS MOCNEOHEr0 U3MEHEeHWUS COCTOoAHUA daina +/
blksize t st_blksize; /+ onTumanbHbit pasmep 6roka BBOAE/BbHBOAA */
blkent_t st_blocks; /+ KOAWYECTBO 3aHATHIX AMCKOBHX OS0KOB */

Cranpapt POSIX.1 He TpebyeT Hanuyus nonei st_rdev, st_blksize u st_blocks. OHu on-
peneneHsl kak pacwupenus XSI B cranpapte Single UNIX Specification.

CrpyKTypa timespec onpeesaseT BpeMs B CEKYHAaX U HAHOCEKYHAAX U COIEPIKUT
10 MEHBIIIe Mepe CaeyIOIe IIOJIA:

time_t tv_sec;
long  tv_nsec;

[lo nosaBneHus pepakumm ctaHpapTa ot 2008 roga noia co 3HaYEHUAMU BPeMEHU Ha3blBa-
nucb st_atime, st_mtime u st_ctime u umenun Tun time_t (Bpems B cekyHpax). CrpykTypa
timespec N03BONSET XPaHUTL OTMETKM BpemeHU (timestamps) c 6o/1ee BbICOKOi TOYHOCTbIO.
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Crapble MMEHa MOXHO OnpefenuTb B TEPMUHAX YNEHOB tv_Sec CTPYKTYPbI A1l COBMECTH-
mocTu. Hanpumep, st_atime MOXKHO onpefenuTs, Kak st_atim.tv_sec.

O6paTuTe BHUMAaHNe, UYTO KaKIbIIl UJeH CTPYKTYPHI Stat mmeeT saeMeHTapHbBIN
CUCTEMHBIN TUII JaHHBIX (paszen 2.8). UToOwI uccaenoBaTb aTpudyThI (haiiia, MbL
paccMOTPUM KaK bl U3 UJIE€HOB CTPYKTYPHI.

BeposarHo, Hanboee yacTo PyHKINIO Stat ncmoab3yerT KomMaHzaa 1s -1, KoTopasa
BBIBOAUT IIOJIHYIO MH(pOpMaImio o paiie.

4.3. Tunbl pannos

Mg yoxke ymoMuHAIW (Paiyibl ABYX THUIIOB: OOBIUHBIE (DAMJIBI M KaTaJoTU. BoJb-
muHcTBO (haitnoB B UNIX aBasioTesa aubo oObIYHBIMUY (paiiaaMu, JudO0 KaTaJora-
MU, HO €CTh U APyTrue TUIHI (paiinos. [lepeunciinm BO3MOKHbBIE TUIIHI:

1. OObIunbIil (haiia — HanboJee PaCIIPOCTPAHEHHBIN TU (PAJIOB, XPAHSAIIUHA JaH-
HbIe B ToM uu nHoM Buze. dapo UNIX He mgenaeT pas3auuuii MeX Iy TEKCTOBBI-
MU 1 JBOUYHBIMH (paiisamu. JIro6as mHTepHpeTausa coaep:KuMoro (aiiaa mo-
HOCTBIO BO3JIaraeTcs Ha IPUKJIATHYIO IPOrpaMMy, 00padaThIBaIONIyio (haii.

0aHO M3 Hanbonee M3BECTHLIX UCKMIOYEHNIT U3 3TOrO NpaBuna — BINONHAEMble (hailnbl.
Y106bl 3aNyCTUTL NPOrpamMmy, SAPO JOMKHO NOHATL ee GpopmaT. Bce ABONYHbIE BbINONHSAE-
Mble haitnbl CeAYIOT KOHKpPeTHOMY hopMaTy, KOTOpbIi NO3BONSET ALPY ONPeaenuTs, Kyaa
cflefyer 3arpy3uTb BbINOHAEMBbINA KOA U AaHHbIE NPOrpaMMbi.

2. ®aiin karasora. @aiIbl STOTO THNA COAEPIKAT MMeHAa APYTUX (HaiIOB U CCHLI-
KU Ha nH(GOPMAIINIO 0 HuX. JI000Ii IIporece, 00Iagaioninii IIpaBOM Ha UTeHIe
KaraJjora, MOKeT IIPOBEPUTD €ro COLEPsKUMOe, HO TOJIbKO SIAPO 00IagaeT mpa-
BOM Ha 3amIuCh B (paiia karayora. YToObI BHECTH N3MEHEHU S B KaTaJIOT, IIPOIec-
CBI JIOJIZKHBI I0JIb30BAaThCA PYHKIIUAMU, 00CYKIaeMbIMU B TaHHOU I'IaBe.

3. CmemnuaabHBIN (paita 6J0YHOTO yCTpoiicTBa. ITOT TUM (haijoB obecrieurnBaeT
O0ydepr30BaHHBIN BBOJ]/BBIBOJ IJIsI TAKUX YCTPOMCTB, KAK AUCKOBBIE YCTPOMCT-
Ba ¢ PUKCUPOBAHHBIM Pa3MepoM OJIOKa.

06paTuTe BHUMaHKe, yTo FreeBSD Gonblue He MoanepKMBaeT cneyuanbHele dhainsl 6104-
HbIX yCTpOcTB. [locTyn KO BCEM YCTPOICTBAM OCYLLECTBAARTCA Yepe3 CneunanbHblil CUM-
BOJIbHbI MHTEpdelic.

4. CrenuaJjbHBIN (Dailjl CHMBOJBHOI'O YCTPOIICTBA. ATOT TUII (DAKJIOB 00ecIiieunBa-
eT HeOy(eprn30BaHHBIN BBOJ/BBIBOJ IJIA YCTPOICTB C IIEPEeMEHHBIM PasMepoOM
6s0xka. Bee yerpoiicTBa B cucTeMe ABISIOTCS JIMOO CHElUaJbHBIMU (haiiaaMu
OJIOUHBIX YCTPOMCTB, JIUOO0 CIeUaJIbHBIMU (PaiizaMu CUMBOJBHBIX YCTPOMCTB.

5. FIFO, unu nMeHOBaHHBIN KaHAJ. OTOT TUI (PAiiIOB UCIIOJIb3YETCA IJIs OPTraH!-
3aruu oOMeHa MHMoOpMAaIeil MexXay IIpomeccamMmi. MiMeHOBaHHbBIE KaHAJBI 0y-
IyT oOmMCcaHbI B paszaee 15.5.

6. Cokert. IToT T (haMJIOB UCMIOJL3YETCA AJA OPraHMU3anuu ooMeHa nHGOPMA-
muell MeKy mpoileccaMu uepes3 ceTeBbie coefnmHeHusA. COKeThI MOYKHO IIPU-
MEHSATh U IJsd oOMeHa MH(popMaIueil Mex Ay IIpoleccaMy Ha OSHON UM TOU JKe
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marnuae. MbI Oy1eM UCII0Ib30BATh COKETHI [JIS OPraHu3aIluy B3auMOAeNCTBI It
MesKay mpolieccaMu B riiaBe 16.

7. CuMBoOJIMUEeCKAas CChLIKA. Palijibl 5TOr0 THUIIA IPEACTABIAIOT CO00H CCHLIKM Ha
npyrue ¢aiiabsl. Bojiee MoAPOGHO 0 CUMBOJINUYECKUX CCHIJIKAX MbI IIOIOBOPUM
B paszee 4.17.

Tun daiina xpanurcd B moje st_mode cTPYKTYpHI stat. Oupenenuts Tun (atina
MOKHO C IIOMOIIIBLI0 MaKpPOOIIPeieIeHNH, ITepeuncIeHHbIX B Tabu. 4.1. B xauecTBe
apryMeHTa JJId Ka'KJI0T0 U3 HUX HCIOJIb3yeTCA 3HAaUeHNe I0JIA St_mode CTPYKTYPhI
stat.

Tabauuya 4.1. Makxpocst 05 onpedeseHus muna gaitia us <sys/stat.h>

MaxkpootnpeaeieHue Tun daiina

S_ISREG() OOBIUHBIH (aiia

S_ISDIR() Karamor

S_ISCHR() CrenuaJbHBIN (Al CHMBOJIBHOTO YCTPOMCTBA
S_ISBLK() CrenuaabHBIH Gaiia 6JI09HOTO YCTPOICTBA
S_ISFIFO() Kanan (uMeHOBaHHBIN UJIV HEUMEHOBAHHBbII)
S_ISLNK() CuMBOJITUECKAS CCBLIKA

S_ISS0CK Coxer

Crangapt POSIX.1 gonyckaeT peaausaluio 1 IpeacTaBieHre 00 beKTOB MeKITPO-
meccHoro Biaumogericreusa (IPC), Takux xak ouepenu coobiieHUE u cemadophl,
B Buze aitinoB. MakpoomnpegeseHns us TabJ. 4.2 MOo3BOJAIOT ONPEAEIUTh THUII 00h-
exra IPC us cTpyKTyphI stat. [MlaBHOE UX OTIMYME OT MaKPOCOB, IIEPEUNCIEHHBIX
B Tabi. 4.1, 3aKJaI0UaeTCA B TOM, UTO apI'yMEHTOM [IJIS HUX SBJIAETCs YKasaTeJb Ha
CTPYKTYPY stat, a He 3HayeHuUe 1oJida St_mode.

Taobauuya 4.2. Maxpocyst 0as onpedenenus muna oosekma IPC us <sys/stat.h>

MaxkpoonpeaeieHue Tun ¢gaitxa

S_TYPEISMQ() Ouepenb coOOIEeHU T
S_TYPEISSEM() Cemacdop

S_TYPEISSHM() O0BeKT paszmensseMoil TaMATH

Ouepenu coobITIeHM I, ceMadopbl ¥ 00LEKTHI pas3eiaeMo HaMATH OyAyT paccMar-
puBaTheA B rraBe 15. OgHaKo HU OfHA M3 peansaluii, o0CyKIaeMbIX B JaHHOM
KHUTe, He MPeCTaBJIsIeT 3T 00beKTHI B BUe (haiiioB.

Mpumep

IIporpamma, npencraBjeHHas B JucTuHre 4.1, BBIBOAUT TUII haiiia AJA KasKI0r0
apryMeHTa KOMaHIHOM CTPOKU.
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Jlucmune 4.1. Botgod muna ¢aiiia 0nsa kax0020 apzymenma KOMAHOHOU CMPOKU
#include "apue.h”
int
main(int argc, char =argv[])
{
int i;
struct stat buf
char *ptr

for (i = 1; 1 < arge; i++) {
printf("%s: ", argv[i])
if (lstat(argv[i], &buf) < 0) {
err_ret("ounbka Bbi3oBa dyHKkuun lstat™);
continue;
}
if (S_ISREG(buf.st_mode))
ptr = "006bl4HbIA dann”;
else 1f (S_ISDIR(buf.st_mode))
ptr = "katanor”
else if (S_ISCHR(buf.st_mode))
ptr = "dain cuMBONBHOrO ycTponcTea”
else 1f (S_ISBLK(buf.st_mode))
ptr = "dainn 6no4Horo ycTpoicTea”
else if (S_ISFIFO(buf.st_mode))
ptr = "fifo”
else 1f (S_ISLNK(buf.st_mode))
ptr = "cumBOnMYyeckas ccunka’”
else if (S_ISSOCK(buf.st_mode))
ptr = "cokeT";
else
ptr = "xx HEW3BECTHHN Twn Qamnna **"
printf("%s\n", ptr);
}
exit(0);
}

IIpumep BBIBOKA IpOTrpaMMbl U3 JtucTuHTA 4.1:

$ ./a.out /etc/passwd /etc /dev/log /dev/tty \

> /var/lib/oprofile/opd_pipe /dev/sr0 /dev/cdrom
/etc/passwd: 0ObYHbI Garin

/etc: kaTanor

/dev/log: cokeT

/dev/tty: ¢ailn cuMBONBHOrO YCTPOWCTBA
/var/lib/oprofile/opd_pipe: fifo

/dev/sr0: ¢aitn 6GnoyHoro ycTpoicTea

/dev/cdrom: cumBOonMYeckas CChika

(CuMmBoJI 06PATHOTO CJI2IIIA B KOHILE TIEPBOI CTPOKHU COOOITIaeT KOMaHIHOM 000J10U-
Ke, UTO BBOJ KOMAaHbI He 3aKOHYEeH. B TaKMX cIydyasiX KOMaHIHAS 000JI0YKA BbI-
BOJUT Ha CJENYIOIIell CTPOKEe BTOPUYHOE IIPUTJIAIIIEHe K BBOLY — CUMBOJI >.) MbI
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HAPOYHO MCIIOJb30Ba M (GyHKIUIO 1stat BMecTo stat, YTOOBI OGHAPYIKUTH CMBO-
JInUeCKUe CChLIKU. Cronb3yss PyHKITHIO Stat, Mbl HUKOT/IA He YBUIEIU ObI UX.

Paunue Bepcuu UNIX He umenu Mmakpoomnpenesenuit S_ISxxx. BmecTo aToro He0O-
XOMMO OBIJIO BBHITIOJMHATEL o0beguHenue mo I (AND) sHauenus st_mode ¢ MacKoit
S_IFMT m 3aTeM cpaBHUBATH PE3YyJIbTAT C KOHCTAaHTaMu S_IFxxx. OmpeneseHue aToi
MAaCKHU U CBA3aHHBIX C HEI0O KOHCTAHT B OOJILIIIMHCTBE CUCTEM HAaXOAUTCA B (haiiie
<sys/stat.h>. 3aryIgaHyB B 3TOT (paiiyi, MbI OOHAPYKUM, UTO MaKpoKoMauma S_ISDIR
ompejiesieHa IPUMEPHO TAKUM 00pa3oM:

#tdefine S_ISDIR(mode) (((mode) & S_IFMT) == S_IFDIR)

M5! yiKe TroBOPHUJIN, UTO OOBIUHBIE (DAMJIBI SBIAIOTCA CAMBIMU PACIPOCTPAHEHHBI-
MU, HO OBbLI0 ObI MHTEPECHO Y3HAaTh, KAKOM IIPOIEHT OT BCeX (DAiJIOB B TaHHOU CHC-
TeMe 3aHUMAIOT Gaiijabl Kaskaoro Tuna. B Ta6ii. 4.3 MpuBoAUTCI KOJIMUYECTBO (haii-
JIOB Ka’KJIOT0 THUIIAa U ero mpoleHTHoe BeipaskeHue mis OC Linux, ncnoabsyemoi
B KauecTBe OJHOIIOJIb30BaTEIbCKOI paboueiil cTaHI[MU. OTHU JaHHBIE OBLIY IIOJIyYe-
HBI C TIOMOII[BIO ITPOrPaMMbI, KOTOPYIO MbI IIPOJIEMOHCTPUPYeM B paszaee 4.22.

Tabauya 4.3. Koruwecmeo (pailnos pa3iuitvlx Munoé u ezo npoyeHmHoe 8uipajceHue

Tun dgaiixa KoaunuectBo IIpoieHT OT 061IEero YHCIa
OO6nrunBIE DAIBL 415803 79,77%
Karanoru 62197 11,93
CuMBOJIMUECKUE CCHLIKN 40018 8,25

Dbl CHMBOJIBHBIX YCTPOUCTB 155 0,03

Daitabl 6JIOYHBIX YCTPOMCTB 47 0,01

CoKeTsI 45 0,01

FIFO 0 0,00

4.4. set-user-ID n set-group-ID

C KaKIBIM IPOIIECCOM CBA3AHBI IIIECTh UJIH 00Jiee naeHTu(pUKaTOpoB. Bee oHU 11e-
peunciieHsl B Tabi1. 4.4.

Tabauya 4.4. Hoenmugurxamopuvl noav308ames u 2pYnnsl, C813AHHbLE
¢ Kaxicovlym npoyeccom

PeanpHBIN naeHTU(OUKATOD IT0JIH30BATEI A
. OmnpezesnsaeT, KTO MBI HA CAMOM JieJie
PeanbubIl uaeHTH(GUKATOD I'PYIIIIHI

AP DEeKTUBHBIN UAeHTU(PUKATOP II0JIb30BATEIIA
WcnonpayrooTesa mpy IpoOBEPKe IPaB

AP PEeKTUBHBIN UASHTU(PUKATOP IPYIIIIEI .
b A o P by nocryna K (panmam

I/I,Z[eHTI/I(I)I/IKaTOpLI AOIIOJIHUTEJIbBHBIX I'DYIIIL

CoxpaHeHHBIH UIeHTU(PUKATOP I0Jb30BATEIA W 1eHTH(DIKATODEL, COXPAHIEMbIe
CoxpaHeHHBIH HAEeHTU(UKATOD I'PYIIIIBI DYHKITUAMI exec
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e PeasbHBIE HACHTU(PUKATOPEI II0JIb30BATEJISI I IPYIIIILI OIIPEJEIAI0T, KTO MEI Ha
caMoM feje. 9T UAeHTU(PUKATOPEI U3BJIeKa0TCs 13 (paiia mapoJeil BO BpeMms
Bxoza B cucremy. OOLIUHO B TeUEHNE CeaHCa 3HAUEHUS dTUX UACHTU(PUKATOPOB
He MEeHSIOTCS, XOTs IIPOIECCHI, 00Jajaolre IpaBaMy CyIeplIoJIb30BaTesd,
UMeIOT BO3MOKHOCTDH UBMEHATDH UX, O UeM MbI IIOTOBOPUM B paszeie 8.11.

e OdpdeKTuBHLIE NAeHTI(PUKATOPHI I0JIb30BATE/A U I'PYIIILl 1 UACHTU(PUKATO-
PBI JOIOJHUTEIbHBIX I'PYIII OIIPENeIAIOT IIPpaBa JOCTyIa K (paiiaaM, 0 4eM MBI
IIOTOBOPUM B cJieayomiemM pasgese. (Onpeaesenue ONOJHUTEIbBHLIX I'PYIII ObI-
Jio 1aHo B paszaese 1.8.)

¢ CoxpaHeHHbIe UAEHTU(MUKATOPHI I0JIb30BATESA U I'PYIIILI IPEACTABIAIOT CO-
6011 Koy S(PPEeKTUBHBIX HUACHTU(PHUKATOPOB, KOTOPLIE CO3JAI0TCSI B MOMEHT
3amycKa nmporpaMMbl. MBI pacCKaskeM 0 HasHaUeHUU dTUX ABYX HUAeHTu(UKa-
TOPOB, Korfa 6yeM onuchkIBaTh GyHKIMIO setuid B pasgese 8.11.

CoxpaHeHHble MAeHTUHUKATOPLI Nepellv B pa3psaj 06s3aTeNbHbIX AN peanusaLlum B co-
oTBeTcTBUM c Bepcueit POSIX.1 072001 roaa. B 6onee paHHux sepcusax POSIX oHu Haxoau-
JINCb B KATEropuu HeobGs3aTeNbHbiX. [PUNOXKEHNE MOXKET NPOBEPUTH HAMUYME KOHCTAHTbI
_POSIX_SAVED_IDS Ha 3Tane KOMOWUAALKUM WM BbI3BaTb PYHKLMIO Sysconf ¢ aprymeHTom
_SC_SAVED_IDS Ha 3Tane BbINOJIHEHUs, YTOObI ONPEAenTb, NOALEPKMBAET 1N peann3aLus
3Ty PYHKLMOHANbHYIO BO3MOXHOCTb.

OG6bIuHO (P (PeKTUBHBIA HAEHTU(MUKATOP HOJHL30BATeJIS COBHANAeT C peabHBIM
UIeHTU(PUKATOPOM IIOJIb30BaTeNA, a 9(PMOEKTUBHBIN HUAeHTU(GUKATOP TPYIILI —
C peaJbHBIM UIeHTU(PUKATOPOM I'PYIIIEL.

¥ xakgoro (aiina B cucTeMe eCTh UAeHTU(DUKATOD Baajeablia U nAeHTuGuKraTop
T'Pynnel Biaagenbia. UaneHTudukaTop Biaagesbiia paiaa xpaunuTcd B moJe st_uid
CTPYKTYDPHI stat, a naeHTUu(GUKaTOp rPpyNnIbl Baageabla — B moJje st_gid.

Korgma mbl 3anyckaem daiia mporpaMMbl, 3G GEeKTUBHBIM UAeHTU(GUKATOPOM IIPO-
mecca OOBIYHO CTAHOBUTCS PeaJbHBIN HMIeHTU(DUKATOP MOJb30BaTessa, a ahdeK-
TUBHBIM UAeHTU(GUKATOPOM I'DYINLI — pealbHBIN maeHTudukarop rpynnsl. Ho
CyIIleCTBYeT BOBMOYKHOCTb YCTAHOBUTH CIIeIINAJILHBIN (Iar B moje st_mode, KOTO-
PBIi KaK OBI TOBOPUT: «IIPU 3aITycKe 3TOro (haiiaa B KauecTBe 3 (HEKTUBHOTO UIEH-
TuduKaTopa Ipolecca B3ATh UAeHTU(UKATOP II0Jb30BaTeld Bialenblia (aiinza
(st_uid)». TouHO TaK ke B moJie st_mode MOXKeT OBITH YCTAHOBJIEH APYTOH (irar, Ko-
TOPBIA HAa3HAUUT B KauecTBe 9)(PEeKTUBHOTO UAHTH(UKATOPA IPYIIIILI UAeHTHMHU-
KaTop IPYIIILI Biaaeabia daiiaa (st_gid). OTu gBa daiara B moJie st_mode Ha3bIBa-
1oTcs buramu set-user-ID u set-group-ID coOTBETCTBEHHO.

Hamnpuwmep, ecanu BiazenabiieM ¢aiiyia ABIsAeTCA CYyIEPIIOJIb30BaTe b U y (haiiaa yc-
TaHoBJIeH OUT set-user-ID, Bo BpeMs paGOThI TPOrpaMMbl COOTBETCTBYIOIITUH ITPO-
mecc 6ymeT 06JamaTh MpaBaMU CYIEePIOIb30BATEISA. TO MPOUCXOIUT HE3aBUCUMO
OT TOTO, KAKOB peaJIbHbIN UAeHTU(UKATOP II0JIH30BaTeJIA Mpoliecca, 3amyCTUBIIIe-
ro ¢aiin. Tak, cucremuasa yruauta UNIX, mo3BoJisionias JI000MY II0Jb30BaTEII0
M3MEHSATh CBOM MapoJb, passwd(l), ABIAeTCA MPOrpaMMOI ¢ YCTAHOBJIEHHBIM Ou-
ToM set-user-ID. 9To TpebyeTrcsa OJist TOro, YTOOBI YTUINTA MOTJIA 3aINCATh HOBBIMA
napoJsib B aiia mapoJieii (06b19HO 9TO aiia /etc/passwd uam /etc/shadow), KOTOPBINA
JOJIZKeH OBITh JOCTYIIEH Ha 3allKCh TOJLKO CyIepIioib3oBaresio. [IoCKOIbKY B I10-
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JOOHBIX CIIyUYasX IIPOrPaMMBbl, 3alIyCKaeMble PIJOBBIMU II0JIb30BATEIAMU, O0bIU-
HO PACIIMPAIOT WX IPUBUJIETUM, IIPU UX HANKCAHUMU CJELYET IPOSABJIATHL OCTO-
poxkHOCTE. TaKkue MporpaMMbl MBI 00CyAUM 0oJiee ITOAPOOHO B IiiaBe 8.

Bure! set-user-ID u set-group-ID xpausaTcsa B mmoJie st_mode CTPYKTYpPHI Stat, acco-
IMUUPOBAHHOU ¢ (haiisom. IIpoBepuTh MX MOKHO C IIOMOIBIO KOHCTAHT S_ISUID
u S_ISGID.

4.5. Npasa poctyna K panny

ITose st_mode, KpoMe Bcero mpovero, COAEPKUT B cebe OMTHI IpaB AOCTyIa K aii-
ay. Ilox ¢gaiiom Mbl moapasyMeBaeM (aia Jo00r0 TUIA U3 OMUCAHHBIX BBIIIIE.
JIt00nIe (haMIbl — KaTajJoru, cruernuajabHble (halIbl YCTPOMCTB U Ipoure — 00Jama-
IOT TIpaBaMu AocTyIa. MHOTHe ToJIaraloT, YTO MOHATHE IIPaB AOCTYIIa MPUCYIIe
TOJILKO OOBIUHBIM (paitjaam.

IIpaBa mocTtymna K (ailay onpenessioTcs qeBATHI0 OUTaMU, KOTOPhIE MOAPAa3Ae -
IOTCA Ha TPU KaTeropuu. Bce oHu nepeuncieHs! B Tab. 4.5.

Taobauuya 4.5. Bumul npaé docmyna u3 gaitna <sys/stat.h>

Macka gada moad st_mode Hasnauenue

S_IRUSR user-read — JOCTYIIHO IOJIb30BATEJIO IJIA UTCHUS

S_IWUSR user-write — JOCTYIIHO ITOJIH30BATEJIIO IJIs 3aIUCU
S_IXUSR user-execute — JOCTYITHO ITOJIH30BATEIIIO I BBITIOJTHEHUA
S_IRGRP group-read — JOCTYITHO TPYIIIIe AJIA UYTEHUS

S_IWGRP group-write — JOCTYIIHO T'PYIIIe AJIA 3aIINCH

S_IXGRP group-execute — JOCTYITHO I'PYIIIIE AJIS BBIIIOJTHEHUA
S_IROTH other-read — mocTymHO OCTAIBHBIM AJIS UTCHUS

S_IWOTH other-write — gocTymnHo ocTa bHBIM IS 3aIUCH

S_IXO0TH other-execute — mocTyrHO OCTANIBHBIM IJIA BHITIOJTHEHU A

ITox TepmuHOM nosb308amenv (user) B Tabu. 4.5 mogpasymeBaeTcs BJagesiern (ai-
aa. Komamma chmod(1), KoTopas 06BIYHO UCIIONb3YEeTCs AJIA N3MEeHeHUs IIpaB gocC-
Tyna K (aiiaam, TI03BOJIAET OIIPENEJIATh MM KaTeTOPUU IIOCPEICTBOM CHMBOJIOB:
u — user (IIoJIb30BaTE b, UJIX BJazeJieln), g — group (rpymuma) u o — other (ocranb-
HbIe). B HeKOTOPBHIX KHUTAaX 9TU TPU KaTeropuu 0003HAUAIOTCA KaK owner (BJaze-
Jerr), group (rpymna) u world (Bech ocTaabHOM MUP), YTO MOKET IIPUBECTU K Iy Ta-
HUIlEe, TAK KaK KOMaHaa chmod MCIIOIb3yeT CMMBOJI O He B CMbICJIe owner (Bjaje-
Jer), a B cmbicye other (ocranbubie). Mbl OymeM KCIIOJIL30BaTh TEPMUHBI uSer
(nonwvsosameanv), group (epynna) u other (ocmaavHbLe), UTOOBI COXPAHUTL COBMEC-
THMOCTB ¢ KOMaHA0Mi chmod.

Tpu rareropum us Taba. 4.5 — UTeHMe, 3aNUCH U BBIIIOJIHEHNE — HCIOJIb3YIOTCH
Pa3INYHBIMY (PYHKIIUAMU CaMBIMU pasHBIMU crnocobamu. Cefiuac MBI KOPOTKO
OTIUIIIEM WX, a 3aTeM elrle Oy/eM K HIM BO3BPAIlaThCs IPU 00CYKIeHUN KOHKPET-
HBIX PDYHKIHUI.
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ITepBoe mpaBMJI0: YTOOBI OTKPHITE (haiij 706020 muna 1Mo ero IOJHOMY UMEHU,
He0O0XOAMMO MMEeTh IIPaBO Ha BBIMOJHEHNEe IJII BCeX KATaJIoroB, YKa3aHHBIX
B uMeHH (aiiia, BKaoUas Tekyiuii. ITo aToii mpuumHe 6UT TpaBa Ha BLITIOJIHE-
HUe /IS KaTaJIOTOB YaCcTO HA3bIBAIOT OUTOM ITpaBa Ha IIOUCK.

Hampumep, 4To6bI OTKPBITH Paiii /usr/include/stdio.h, MBI JOJKHBI UMETh IIpa-
BO Ha BBINIOJIHEHUE JJIs KaTaJoroB /, /usr u /usr/include. Jlajiee MbI ZOJISKHBI
00J1a1aTh COOTBETCTBYIOIUMY MpaBaMM Ha JOCTYII K OTKPbIBaeMoOMY (aiimy
B 3aBHCHUMOCTHU OT TOT'0, B KAKOM pPeKrMe MbI COOMPAEMCS eI'0 OTKPBITH — TOJIb-
KO IJI YTeHUA, JJId UTeHUT U 3aIllUCH U T. J.

Ecau TekymmM KaTtajorom ABJAeTcA KaraJor /usr/include, Torma 4ToOBI OT-
KPBITH (paii stdio.h, MBI JOJKHEI 00J1aaTh IIPABOM Ha BBIIIOJHEHME JJIS TeKY-
mrero KaraJjiora. B aTom mpumepe TeKyIUil KaTajaor He YKasaH ABHO, HO IIoJpa-
symeBaeTcsa. C TeM ke yCIIeXOM MOJKHO ObLJIO ObI 0003HAUUTEL UMA (paiiaa Kak
./stdio.h.

OOpaTuTe BHUMAaHNe, YTO IIPABO HA UTEHNE U IPABO HAa BBLIMIOJHEHNE IJIS KaTaJIo-
TOB MMEIOT PasHbléi cMbIci. IIpaBo Ha uTeHHEe HaeT BOZMOKHOCTH IIPOUYUTATH
daiia KaTasora 1 IoJyYUTH IOJHBIN CIINCOK (haiijoB, HaX0AAIUXCs B HeM. I1pa-
BO HA BBHITIOJIHEHUE J]JaeT BO3MOYKHOCTb BONTHU B KaTAJIOT, KOT/Ia OH SIBJISAETCA Of-
HUM U3 KOMIIOHEHTOB ITyTH K (haiiay, K KOTOPOMY TPedyeTcs MOJYUUTD JOCTYII.
(Yro6s! HANITH HYKHBII (Daily, He0OXOAMMO BBIIIOJHUTE IIOUCK II0 KAaTaJory).

Eite onue mpuMep HeSABHON CCBHIJIKK HA KATaJIOr — IepeMeHHAs OKPYsKeHUs
PATH (o6cy:xmaetca B paszese 8.10). Eciu oHa ompeneaseT KaTaJjor, AJIsS KOTO-
poro y Hac HeT IIpaBa Ha BBIIIOJHEHNEe, KOMaHAHAasa 000JI0UKa HUKOT[a He Oyaer
IIPOCMAaTPUBATh €r0 IIPYU IIOKMCKE BBIMIOJHAEMbBIX (DailioB.

IIpaBo Ha uTeHMe A1 (haiiaa onpemesisaeT, MOMKEM JU MbI OTKPBITH CYII[€eCTBYIO-
i paiia giaa urenus (draru 0_RDONLY m O_RDWR pyHKITHIET open).

IIpaBo Ha 3anuchk A daiiia ompenesseT, MOKEM JIX MbI OTKDPBITh CYII[€eCTBYIO-
it patia gia 3amucu (gpsarm 0_WRONLY u 0_RDWR pyHKITIM 0pen).

Yrobbl yKasaTh @uar 0_TRUNC B BbI3oBe (DPYyHKIIMU Open, HYKHO 00JIagaTh Ipa-
BOM Ha 3aIIUCh.

Hesbssa cosgaThk HOBBINM (haili B KaTajiore IpW OTCYTCTBUU IpaBa Ha 3aINCh
¥ IIpaBa HA BBLIMNOJIHEHUE [IJIS 9TOr'0 KaTaJjora.

YT06B! YIAIUTH CYIIECTBYIOIINH (haiin, Heo6XoaquMo 06JiafaTh IPABOM Ha 3a-
IIVICh U IIPABOM Ha BBIIIOJTHEHUE JIA KATAJIoTa, KOTOPBIA COAEPIKUT 3TOT (haii.
He myxHO0 001a5aTh TPaBOM Ha UTeHNe WJIN Ha 3aIIUCh AJIA camoro ¢aiiia.

Yro0bI 3aITyCTUTD (haiij Ha BHIIIOJHEHNE C TOMOIIBIO OMHOM 13 MecTu QYHKITUHA
cemeticTBa exec (pasmgena 8.10), HyKHO 00JagaTh IPABOM Ha BbITTOJHeHNEe. Kpo-
Me TOoro, aiija SoIKeH ObITh OOBIYHBIM (haiijom.

Pemnrenne o BeIaue moJTHOMOYME HA TOCTYH K (hallIy, KOTOPOe IIPUHUMAETCS SIPOM
BCAKUI pas, KOT/ia IPOIecC OTKPLIBAET, CO3AeT NN yAAaIAeT (Paiij, 3aBUCUT OT TO-
r0o, KOMY IIpuHAaAIeKUT (haiii (st_uid u st_gid), or sHaueHnt 5GHHEKTUBHBIX UIEH-
TU(pUKATOPOB mIpoliecca (3h(EeKTUBHBIN UASHTU(MUKATOP II0Jb30BaTed 1 3P deK-
TUBHBIN NAEHTU(MUKATOP I'PYIIILI) U OT UACHTUDHUKATOPOB AOMOJTHUTEIbHBIX I'PYIIIT
mpoliecca, ecjyd TaKoBble Mogaep:kuBaioTcsa. 00a ugeHTuGUKaTOpPa BJaAebla
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ABJISAIOTCS CBOMCTBAMU caMoro (aiiia, Torga Kak s(eKTuBHBIE NIeHTU(DUKATO-
PBI U UAeHTU(GUKATOPHI JOTOJHUTENBHBIX I'PYIII — 3TO CBOMCTBA Ipolecca. Pere-
HIUe IPUHUMAETCA AJPOM IIO CJIEAYIOIIEMY aJITOPUTMY.

1. Eciau mporecc umeet 3QPeKTUBHBINA NASHTU(OUKATOP II0Jb30BaTed, paBHBIH 0
(CyIepIioib30BaTe ), JOCTYII PaspelaeTcsa. JTO JaeT CYIepIoaIb30BaTe 0 ab-
COJIIOTHYIO CBOOOIY IEMCTBUM BO BCel (paiijIoBoii cucTeMe.

2. Ecau mporiecc nmeeT 9 HEKTUBHBIN UAEHTUDUKATOD IOJIH30BaTE A, COBIIAIAIO0-
Ui ¢ uaeHTu(GUKaTOpOM Biameabita Gaiia (ToO ecThb IPOIEcC ABJIAETCS BJa-
IeabiieM (haitsia), JOCTYI pasperraeTcs, €CJau yCTAHOBJIEH COOTBETCTBYIOITUMA
OUT IIpaBa AOCTYyIIA IJis Biafesblla. B IpOTUBHOM cJIydae HOCTYII K (paiiiy 3a-
npeiraercsi. Ilon BeIpaskeHueM coomaemcemaynuiuil bum npasa 0ocmyna moHUI-
MaeTcs CJeyIoIIee: ecJIv IIPOIlece OTKPLIBaEeT (haiJI A1 UTeHU s, JOJIKeH ObITh
ycTaHOBJIEH OUT user-read, ecaiu (aiia OTKPBIBAETCS AJIs 3alIUCH, JOJIKEH ObITh
yCTaHOBJIEH OUT user-write, ecau mporiecc cobupaercs 3anycTUTh Ghai Ha BbI-
TIOJTHEHUE, HOJI’KEH ObITH YCTAaHOBJIEH OUT user-execute.

3. Ecau spPeKTuBHBIN NAeHTU(OUKATOD IPYIILI UJIN OAUH U3 UAeHTU(PUKATOPOB
JIOIOJHUTEJbHBIX TPYIIN IIPOIlecca COBIIAZaeT C HAeHTU(MUKATOPOM TPYIIMIbI
(daiina, focTynm paspeliaeTcs, eCJU YCTAHOBJIEH COOTBETCTBYIONIINI OUT IpaBa
JocTyma. B mpoTuBHOM cirydae AOCTYI K (aiiy samperiaeTcs.

4. Ecau ycTaHOBJIEH COOTBETCTBYIOIINII OUT IIpaBa JOCTYIIA AJIS OCTAJBHBIX, J0C-
TYII pa3pelaeTcs, B IPOTUBHOM CJIydYae JOCTYII 3aIIPeIaeTcs.

ITu yeThIpe IIAra BBIMNOJHSAIOTCS B YKAa3aHHON mocjegoBaTejbHocTH. OOparuTre
BHEMAaHNE: e€CJIM IIPOLECC ABJAETCA BiIagesblleM (aiiua (mar 2), pelieHne o mpe-
JIOCTaBJIEHNH JOCTYIIA UJIN OTKA3€e B JOCTYIIE K (paiijly IPUHUMAETCA TOJILKO Ha OC-
HOBAHUM IIPAB JOCTYIIA BJIaejIbIla, IPAaBa IPYIINLL ViKe He IPOBEPATCs. AHAIO-
TUYHO, €CJIU MPOIECC He ABJSAeTCA BJajesbleM (aiiia, HO IPUHAJIEKHUT K COOT-
BETCTBYIOIIIEHl I'PpyIIle, PelleHne IPUHNMAEeTCs Ha OCHOBE aHaJIM3a IPaB JOCTyIIa
[JIs TPYIIIBI — IIPaBa OCTAJIbHBIX He IPUHUMAIOTCS BO BHIMAHUE.

4.6. MprnHapneXXHoOCTb HOBbIX (hannoB 1 KaTanoros

PaccmarpuBasd B riiaBe 3 mpoIeaypy CO3MaHUA HOBBIX (PAIIOB C IIOMOIBIO QYHK-
LII/Iﬁ open mian creat, MBI HE€ YIIOMHWHaJIN O TOM, KaKN€ 3HAaUCHUA IIPUMHUMAITCA
B KauecTBe uUAeHTHU(PUKATOPA TOJb30BaTeNA UM TPYINbI A HOBOTO (haiima. Kax
co3mai0TCA KaTaJIoTu, MbI TIOKaskeM B pasaese 4.21 mpu onmucanuu QyHKITAT mkdir.
IIpaBusa BBIOOpaA BJAZedbIla AJA HOBOTO KaTajora aHAJOTUYHBI IPUBOAUMBIM
3ech IpaBUJIaM BbIOOpA BJIaAesibIla AJiA HOBOTO (haiiia.

B rauecTtBe npeHTHI(IKATOpPA IT0JIH30BaTEA (BJIa1€IbI1A) AJ18 HOBOTO (haiija IPUHU-
MaeTcs 3HaueHUe 3(P(MEeKTUBHOTO MAeHTU(UKATOpA I0JIb30BaTeNA Iporecca. 1Ipu
ompeesieHUY nAeHTU(GUKATOPA IPYIIILI 15 HOBOro (aiina crangapt POSIX.1 ro-
IIyCKaeT BBIOOD OJJHOTO M3 ABYX BapUAHTOB.

1. B kauecTBe uaeHTU(UKATOPA I'PYIIILI g HOBOTO (haiijia MOKeT ObITh IPUHAT
9 (peKTUBHBINA UAeHTU(PUKATOP I'PYIIILI IIPOIecca.
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2. B kauecTBe ugeHTHU(GUKATOPA I'PYIIIHI s HOBOTO (paiijga MOKeT ObITh IPUHAT
uAeHTN(UKATOp I'PYIIIBI KaTajiora, B KOTOPOM cosfaercs (aii.

OnepaumnoHHble cuctembl FreeBSD 8.0 n Mac 0S X 10.6.8 Bcerga ncnonb3yoT naeHTUdUKATOP
rpynnbl KaTanora B kKayecTse ugeHTUdKaTopa rpynnsl ans cosgasaemoro daina. Hekoro-
pble daiinosele cuctemsl B OC Linux onyckaioT BO3MOXHOCTb BbIOOpa 1106010 U3 3TUX ABYX
BApWaHTOB C NOMOLLbIO CrielanbHOro daara komaHabl mount(l). B onepaymoHHbIx cuctemax
Linux 3.2.0 u Solaris 10 BbiGop naeHTUdMKATOpa rpynnbl A1 HOBOro (aina 3aBUCUT OT TOTO,
YCTaHOBJIEH i 6UT set-group-ID y kaTanora, B KoTopom co3paertcs daiin. Ecnu atoT 6uT ye-
TaHOB/EH, MAEHTU(HUKATOPOM rpynnbl ANA HOBOro caiina HasHayaeTcs MAeHTUdUKaTop
rpynnbl Katanora, B NPOTUBHOM ciyyae — 3P deKTUBHbIN nAeHTUdUKATOp rpynnbl npouecca.

Bropoit BapuauT — HaciemoBaHue naeHTU(UKAaTOPa I'PYIIIIbI OT KaTajiora — JaeT
rapaHTHIO, YTO Bce (haiijbl M MOMKATAJOTH, CO3/laBaeMble B 3aJJaHHOM KaTaJiore,
OyayT IpUHAAJIEeKaTh TOU JKe IPYIIIe, UTO 1 POAUTENIbCKUH KaTaor. I[lopamok Ha-
3HAUYEHUA TPYIIIILI BiIaesbla 1jd (GaijoB 1 KaTaJaoroB OyAeT pacipoCTPaHAThC
BHU3 II0 BCEM BJIOJKEHHBIM KaraJjoraM. Hampumep, UMEHHO TaK OpraHM30BaHA
CcTPYKTypa KaraJjiora /var/mail B OC Linux.

Kak yxe ynoMmuHanoch Bbllwe, 3TOT BapMaHT Ha3HayeHUs uaeHTuduKaTopa rpynmnbl NpUHAT
Mo YMONYaHWMI0 B onepaLmoHHbIx cuctemax FreeBSD 8.0 1 Mac 0SX 10.6.8, Ho B Linux 1 Solaris
OH ABNAIETCA OAHUM W3 BO3MOXHbIX. YTOObI onucaHHas cxema pabotana B Linux 3.2.0
u Solaris 10, ans kaTanora Heo6XOAMMO yCTaHOBUTbL BUT set-group-ID, a dyHKumMa mkdir
[OJKHA YCTAHABNMBATb €ro aBTOMAaTUYECKW A BCEX BNOXKEHHBIX KaTanoros. (3To Oyaet
onucaHo B pasfene 4.21.)

4.7. DyHKumm access n faccessat

Kax ysxe roBopujoch BBIIIE, IPU OTKPBITUU (paiijia AP0 BBIIOJHAET CEPUIO IIPO-
BEPOK IIpaB JOCTYyIIa, OCHOBBIBAACHh HA 9(h(PEeKTUBHBIX UIeHTU(PUKATOPAX II0JIH30-
BaTeJA U IPyIIsl mpoitecca. OMHAKO B HEKOTOPBIX CIyUYaaX IIPOIEcCyY HeoOX0amMO
IIPOBEPUTH IIPaBa JAOCTYIIa HA OCHOBE PEAJIbHBIX UJeHTU(MUKATOPOB II0JIH30BaATEIsA
¥ Ipynnsl. ITO 6bIBaeT yao6HO, KOra IPoIece 3aIlyIleH ¢ IIpaBaMU JPYTroro mojb-
30BaTessa ¢ moMoIkio set-user-ID unu set-group-ID. [lake Korga ycranoBKa 6urta
set-user-ID npeznocTaBiigeT mpolieccy IIpaBa CyIeprIoib30BaTessd, BCE eIle MOKeT
noTpeboBaThCA HEOOXOAMMOCTh ITPOBEPUTH IIpaBa PeabHOTO IIOJh30BaTeNId Ha
JTOCTYII K TOMY Uau mHOMY (aitny. @yHKIMY access u faccessat BHITIOJHAIOT IPO-
BEPKY IIPaB JOCTYIIa, OCHOBLIBAACH HA PEAJIbHBIX UACHTU(PUKATOPAX II0JIb30BaTe-
JIA ¥ TPYIIHI Ipoliecca. (3aMeHuTe CJIOBO 3 (heKmuEHbLil Ha CIIOBO PeaibHblil B -
TOPUTME IPUHATHUA PEIIeHUs, ITPUBEIeHHOM B KOHIIE pasaesa 4.5.)

#include <unistd.h>
int access(const char spathname, int mode);
int faccessat(int fd, const char =pathname, int mode, int flag);

06e Bosspaimaior 0 B ciiyuae yemexa, -1 — B crydae omnoKu
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AprymeHT mode mpeacTaBsieT co00i Ha6Op KOHCTAHT 13 TabJI. 4.6, 00beINHAEMBIX
o JIU (OR).

Tabauya 4.6. Koncmanmeol, ucnoavdyemvie 6 apzymenme node PYHKYUU acCess

mode Onucanue

R_OK IIpoBepka nmpaBa Ha YTeHUE

W_0K IIpoBepka mpaBa Ha 3aIIUCh

X_0K ITpoBepka nmpaBa Ha BBHINIOJIHEHNE

dyurmusa faccessat gelicTByeT mog00HO access, KOTa B apryMeHnTe pathname mepe-
JllaeTcA CTPOKAa abCOJIIOTHOTO ITyTU WJIU KOT/Aa B apryMeHTe fd mepemaeTcs 3Haue-
Hue AT_FDCWD u B aprymenTe pathname — CTpoKa OTHOCUTEJILHOTO ITyTH. B TpoTuB-
HOM cayuae faccessat oTKJaAbIBaeT OyTh pathname OTHOCUTEIBHO OTKPBITOT'O Ka-
TaJIora, OIIPeleasaeMoro JeCKPUIITOPOM fd.

AprymeHT flag MOKeT MCIOJIb30BaThC AJIA N3MEeHeHUs moBeaeHuA faccessat. Ec-
Ju ycraHoBJieH (puar AT_EACCESS, mpoBepka [OCTyIia BHIIIOJHAETCA He OJd Peab-
HBIX UJeHTU(PUKATOPOB MOJIb30BAaTEIA U I'PYIIIIBI BEI3BIBAIOIIETO IIPOIecca, a AJisd
a((PeKTUBHBIX.

Mpumep
B nucrunre 4.2 npeacrasiieH IpUMep UCHOJIb30BaHUSA QPYHKIIUU aCCESS.

Jucmune 4.2. [Ipumep ucnorv308aHusl GYHKYUU acCess

#include "apue.h”
#include <fcntl.h>
int
main(int argc, char =argv[])
{
if (argc !'= 2)
err_quit("Mcnonb3oBaHue: a.out <ums_oainna>");
if (access(argv[1], R_0K) < 0)
err_ret("ownbka BbH30Ba dyHKUMM access ang ¢anna %s”, argv[1])
else
printf("pocTyn ang uTeHnd paspeweH\n");
if (open(argv[1], O0_RDONLY) < 0)
err_ret("ownbka Bb30Ba OyHKUMM open ana daina %s”, argv[1]);
else
printf("¢ann 6naronoNyyHo OTKPHT Ang 4yTeHua\n");
exit(0);
}

Huxe mpuBoguTesa mpuMep pabOTHI C 9TOM ITPOTPaMMOTL:

$ 1s -1 a.out
-rwxrwxr-x 1 sar 15945 Nov 30 12:10 a.out
$ ./a.out a.out
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JlocTyn nna 4TeHus paspelieH

Oaiin 6naronoNyyHo OTKPHT ANF HTEeHWs

$ 1s -1 /etc/shadow

R 1 root 1315 Jul 17 2002 /etc/shadow

$ ./a.out /etc/shadow

ownbka Bb30OBa GyHKUMM access Ans oakna /etc/shadow: Permission denied
ouwnbka Bb30OBa GyHKUMM open ana ¢aina /etc/shadow: Permission denied

$ su NOAYHLUM NPABA CYNepnosb306ames

Password: 6600UM NAPOJLL CYNEpnonbL308aMmes

# chown root a.out Odenaem cynepnoavsosameJs radenvyem paina

# chmod u+s a.out u yemanaeausaem oum set-user-1D

# 1s -1 a.out npoeepsem garadenvua Qaitra u cocmosrue 6uma SUID
-rwsrwxr-x 1 root 15945 Nov 30 12:10 a.out

# exit 6036paujaemMca K npasam 00bliH020 NOAbL306AMENA

$ ./a.out /etc/shadow
ownbka Bb30Ba GyHKUMM access Ans oarnna /etc/shadow: Permission denied
0ainn 6naronoay4YHo OTKPLIT ANS YTEHWUd

B sToM mpumepe mporpamMma, y KOTOpOi ycTaHOBJIeH out set-user-ID, cmoriia omr-
pPenennuTh, YTO PpeabHBIH IT0JH30BaTe b He UMeeT IIpaBa Ha YTeHue IJIs YKa3aHHO-
ro daiisa, XoTsa BbI30B QYHKIUY OPEN 3aBEPIIIAETCA YCIEXOM.

B npeabiayliem npuMepe 1 B rnase 8 Mbl MHOTAA NEPEXOAUM B PEXUM Cynepnonb3oBaTtens,
4TOGbI NPOAEMOHCTPUPOBATL HEKOTOPbIE npuemsl. Eciu Bbl paboTaete B MHOrONO0/b308a-
TeNbCKOW CUCTEME U He 06NafaeTe NpaBaMu Cynepnonb3oBaTeNs, Bbl He CMOXKETE NONHO-
CTbIO MPOTECTMPOBATH TAKWE NPUMEPBI.

4.8. ®yHKuma umask

Temepb, Korma MbI PACCMOTPEJU AEBATH OUT MIPaB JOCTYIMA, CBOMCTBEHHBLIE BCEM
daiiiam, mepeiizeM K Macke pekuMa cos3mauHusa (aiiaa, KOTOpoi obJaazaeT Kark-
JIBII IIpOIIecC.

DyuKIUa umask ycTaHaBJIMBAeT MAacKy pekmuma cosmanudA (aiijoB AJA mporecca
¥ BO3BpAaIllaeT IIPeAbIayIlee 3HaueHne MacKu. (ITo oJHa 13 HEMHOTUX (DYHKI[UIHA,
KOTOpbIE He BO3BPAIIAIOT IPU3HAK OIITUOKU.)

#include <sys/stat.h>
mode_t umask(mode_t cmask);

BosBpamaeT Inpegberayinee SHaueHue MaCKu

Aprymenrt cmask mpeacraBiseT coboii Habop KoHCTaHT u3 TadJ1. 4.5 (S_IRUSR, S_IWUSR
U T. 1.), o0benunaembrx mo UJIN (OR).

Macka pexxuma cospanus (haiioB UCIOJIb3YeTCs IIPU CO3LAHNY ITPOIIECCOM HOBBIX
(aiyIoB MM HOBBIX KaTaJoroB. (3aryigHuTe B pasfens! 3.3 u 3.4, rae ObLIu onuca-
HbI PyHKIM open u creat. O6e PyHKIINY IPUHUMAIOT apr'yMeHT M0de, B KOTOPOM
YKasbIBalOTCA OMTHI IIPAB JOCTYIIa K co3maBaemomy (aiiny.) IIporenypy cosganus
HOBBIX KaTaJIOTOB MBI pacCMOTPUM B paszese 4.21. JIro6bie OUTHI, KOTOPbIe BKJIIO-
YeHBI B MaCKe, BBIKJIOUYAIOT COOTBETCTBYIOIINE OUTHI ITPaB JOCTyIAa K (airy.
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IIporpamma, mpeacTaBiaeHHasA B IucTuHTe 4.3, co3maeT nBa (aiiia: omuH Co 3HAUe-
HUEeM MacKU, paBHBIM HYJIIO, ¥ BTOPOM — ¢ MAaCKOM, KOTOpasA BLIKJIIOUAET BCe OMTHI
IpaB JOCTYIIA AJIsI TPYIIILI X OCTAJIbBHBIX.

Jucmune 4.3. IIpumep ucnonv3o8anui QyrKyUL umask

#include "apue.h”
#include <fcntl.h>
#define RWRWRW (S_TRUSR|S_IWUSR|S_TIRGRP|S_IWGRP|S_IROTH|S_IWOTH)
int
main(void)
{
umask(0)
if (creat("foo”, RWRWRW) < 0)
err_sys("ownbka BhH30Ba $yHKUMM creat ona oaina foo");
umask(S_TRGRP | S_IWGRP | S_IROTH | S_IWOTH)
if (creat("bar”, RWRWRW) < 0)
err_sys("ouwvbka Bb30Ba QyHKUuMM creat ana daina bar™);
exit(0);
}

3aIyCTUB 3Ty IPOrpaMMy, Mbl CMOKEM YBHUIETh, KAK YCTAHABJIMBAIOTCA OUTHI
mpas JOCTyTIA.

$ umask npedcde 6cezo bL6edem meKyu,ee 3HaLeHue MACKU
002

$ ./a.out

$ 1s -1 foo bar

-rW------- 1 sar 0 Dec 7 21:20 bar

-rw-rw-rw- 1 sar 0 Dec 7 21:20 foo

$ umask npogepum, U3MeHUJLOCH LU 3HAYeHUEe MACKU

002

BoasmuaeTBo noabsosareseir UNIX HUKorza He MMeIOT feJia ¢ 9Toi MmacKoil. Oua
O0OBIYHO YCTAHABJIMBAETCS KOMAHIHOM O0OJOUKON €IMHOMKABLI, B MOMEHT BXOIa
B CHCTEMY, U HUKOT/Ia He u3MeHAeTcA. TeM He MeHee TPy pa3paboTKe mIporpaMm,
CO3IAaIoNINX HOBBIE (haiyibl, HEOOXOAUMO MOAU(MUIIMPOBATH 3HAUEHUE MACKU Ha
BpeMs paboThI IIpoliecca, 4YTo0bI 00eCIIeUnTh YCTAHOBKY KOHKPETHBIX OMTOB IIPaB
mocryna. Hanpumep, 4ToObBI IIPELOCTABUTE JI0O0OMY II0JIb30BATEJIO IIPABO Ha UTe-
HHUe co3faBaemMoro (paiijaa, MbI JOJKHBI YCTAHOBUTH 3HaueHne macku B 0. B mpo-
TUBHOM CJIy4ae BCJEACTBUE IPUMEHEeHUs JeMCTBYIOIell MAaCKU MOYKET IOy YNTh-
¢, YTO HeOOXOAMMbIe OUTHI ITPAB JOCTYIIA OKAKYTCA COPOIIIEHHBIMU.

B npeabigyiem mpuMepe MbI HCIIOJIb30BAIN KOMAaHAY UNask IJIs BEIBOJA 3HAUEHU A
MacCKU PeXMMOB co3qaHmA (DaiJioB 10 U IIOCJIE 3aITyCKa IporpaMMbl. Tem camMbIiM
MBI IIOKa3aJIi, YTO U3MEHeHNe MAacK! B IIPoIlecce He BIUAET HA MACKY POAUTEIb-
CKOro mporiecca (KOTOPBIM YacToO ABJIAETCA KOMaHAHas 000104uKa). Bce KomaH-
HbIe 000JIOYKY MUMEIOT BCTPOEHHYIO KOMAaHAY Umask, KOTopas MCHOJb3yeTCA IJIA
BBIBOJIA I UBMEHEHU S 3HAUCHUS MAaCKU PeKUMa CO3IaHus HOBBIX (DaiijoB.
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ITonb3oBaTe M MOTYT YCTAHOBUTH 3HAUEHUE UMask IJIs YIIPaBJIeHUA IpaBaMU OC-
TyIla K co3aBaeMbIM (paiijaM o yMOJUaHUI0. SHAUEHNE MacK! 3a1aeTCs B BOCh-
MEePUYHOM CUCTeMe CUNCJIeHUS, TTe KayKIbIi OMT MacK! COOTBETCTBYET OUTY IpaB
JIOCTYyIIa, KOTOPBIN OH OTKJIIOUAET, KaK ImoKasaHo B Tabi. 4.7. IIpaBa mocryma or-
KJIIOYAIOTCA YCTAHOBKOU COOTBETCTBYOIUX 6uToB. Hambosiee pacipocTpaHeHHBIE
saaveHnd Macku — 002 (samperaer 3anuch B (hailyl BCEM IIOJIB30BATEIAM, KPOME
BJIaAeabITa), 022 (3amperriaeT 3amuch B (paily 4aeHAM IPYIIBI ¥ OCTAJIbLHBIM TOJIb-
3oBareasam) u 027 (3ampelraer yieHaM T'PYINbI 3a0uUCh B (aiig, a BceM OCTaJb-
HBIM — UTEeHNEe, 3al1Ch U UCIIOJHEHNE).

Tabauuya 4.7. Bumut npas docmyna 01 MACKU

Bur mackn 3HaueHue Bur macku 3HaueHne
0400 user-read 0010 group-execute
0200 user-write 0004 other-read
0100 user-execute 0002 other-write
0040 group-read 0001 other-execute
0020 group-write

Crangapr Single UNIX Specification Tpe6yer, uTo6bI KOMaHAHAA 060JI0YKA TIOJ-
JepKrBaJia BO3MOMKHOCTE OITPe/ieIeHrs MaCKU B CUMBOJINUECKOM popme. B oriu-
yme OT BOCHBMEPHWUYHOro (opmara, CUMBOJUUYECKUIl (popmar ompezesiserT HaGOP
mpaB, KOTOPBIE pasperrnaTcs (TO ecTh COPOIIIeHBI B MacKe), a He TeX IpaB, KOTO-
pble 3amperamTes (To eCTh YCTaHOBJIEHbI B MacKe). CpaBHUTE [Ba BAPUAHTA BHI30-
Ba KOMAaHIBI umask:

$ umask 8vleedem meKyujee 3HaLeHUe MACKU DeHCUMA cO30aHUS
HOB8bLX (allnos

002

$ umask -S 8vLeedem 3HAYeHUe MACKU 8 CUMBOLULEeCKOM NpedcmasieHu

U=IwX, g=rwx, 0=rx

$ umask 027 U3MEHUM 3HAYEeHUEe MACKU PeXUMA CO30aHUS Pailnos

$ umask -S évlgedem 3HAUECHUE MACKU 6 CUMBOLUYLECKOM NPedCmasieHUU

U=rwx, g=rx, o=

4.9. DyHkummn chmod, fchmod n fchmodat

dyuarmum chmod, fchmod m fchmodat MO3BONIAIOT M3MEHATH MpaBa AOCTYIIa K CYIIle-
cTBYIOIIUM (hamijaaM.

#include <sys/stat.h>

int chmod(const char =*pathname, mode_t mode);

int fchmod(int fd, mode_t mode);

int fchmodat(int fd, const char =pathname, mode_t mode, int flag);

Bce Tpu BosBparraoT 0 B ciiyuae ycmexa, -1 — B cirydae omnOKu
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dyuknusa chmod paboraet ¢ (aiiioM, 3aJaHHBIM €ro UMeHeM, a GyHKIus fchmod —
C y°Ke OTKPBITHIM (paitjaoM, 3aflaHHBIM AecKkpunTopoMm. Dyukiusa fchmodat meicTt-
ByeT mofo6Ho chmod, Korzia B apryMeHTe pathname mepefaeTcsa CTPOKa abCOTIOTHOTO
OyTU WJIN KOTZAa B apryMeHTe 7d mepenaerca 3HadeHme AT_FDCWD m B aprymeHTe
pathname — cTpOKa OTHOCUTeJIbHOTO IyTH. B mpoTuBHOM ciiyuae fchmodat oTKJIagbI-
BaeT IIyThb pathname OTHOCUTEJIBHO OTKPBITOI'O KATaJIora, OIIpeseIsgaeMoro JeCKPHUII-
TOpoM fd. APryMeHT flag MOJKET HCIOJb30BATHCA AJIs M3MEHEHUS IIOBEINEHUSA
fchmodat — korma ycrarosiieH duar AT_SYMLINK_NOFOLLOW, ¢pyrKIIMA fchmodat He BBI-
TIOJIHAET IIePEeXO0bl II0 CUMBOJINYECKUM CChLIKAM.

YT06bI MOYKHO OBLIO U3MEHUTH IIpaBa AoCTyna K (aiiay, apdeKTUBHBIN UIAeHTH-
(uxaTop npoIecca AoJKEH COBIAAATh ¢ UAeHTU(MUKATOPOM BilaJiesablla (aiina gu-
60 mportecc JoJIKeH 001a8aTh IPUBUJIETUAMY CyIIePIIOIb30BaTeNId.

AprymeHT mode mpeacTaBJiseT coboit Habop KOHCTAHT 13 Ta0. 4.8, 00beINHAEMBIX
o NJIN (OR).

Tabruya 4.8. Koncmanmot pexicumos 0aa GyHKyuu chmod, onpedesiennbLe
8 ailne <sys/stat.h>

mode Onucanue

S_ISUID set-user-1D ipu 3anycke Ha BBITIOJTHEHUE

S_ISGID set-group-ID nipu 3anycke Ha BBITIOJTHEHUE

S_TISVTX saved-text (6ur sticky)

S_TRWXU IIpaBo Ha uTeHMe, 3aIIUCH U BHITIOJHEHYE IJIA II0Jb30BaTe A (BJIagesbIla)
S_IRUSR IIpaBo Ha yTeHUe JJisd 0JIb30BaTe s (BJIaJe blla)
S_IWUSR IIpaBo Ha 3amuCh A5 MOJIb30BaTE A (BJIa esIbIla)

S_IXUSR IIpaBo Ha BBITIOJIHEHME AJIA II0Jb30BaTe s (BJIagebIa)

S_IRWXG IIpaBo Ha uTeHUE, 3aIIUCH U BLIIOJHEHUE JJIS IPYIIIbI
S_IRGRP IIpaBo Ha uTeHME AJIA IPYIIIBI
S_IWGRP IIpaBo Ha 3amuCh A8 IPYIIIBL
S_IXGRP IIpaBo Ha BHITIOJIHEHUE IJIA I'PYIIIIELI

S_TRWXO0 IIpaBo Ha uTeHUE, 3AIUCH U BBITIOJHEHME IS OCTAJIbHBIX
S_IROTH IIpaBo Ha yTeHUE AJIsI OCTATbHBIX
S_IWOTH IIpaBo Ha 3aIIUCH AJIsI OCTAJIBHBIX
S_IXOTH IIpaBo Ha BHITIOJITHEHUE JJIsI OCTAJIBHBIX

O6paTuTe BHUMAaHNMe, YTO UMeHA NeBATH KOHCTAHT 13 Ta0. 4.8 coBmamaooT ¢ nMe-
HaMu KOHCTAaHT u3 Tabi. 4.5. 3aech mobaBuanch ABe KoHcTaHTHI set-ID (S_ISUID
u S_ISGID), xoucTauTa saved-text (S_ISVTX) u Tpu KOMOMHUPOBAHHBIX KOHCTAHTHI
(S_IRWXU, S_TIRWXG m S_IRWXO).

but saved-text (S_ISVTX) He saBnseTca yacTblo cTaHpapTta POSIX.1. OH onpepeneH Kak
pacwupenue XSI B ctaHaapte Single UNIX Specification. Ero HasHayeHue byaeT onucaHo
B Clefylolem paspene.
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Mpumep

BcenmomuuTe cocToanue gaiiaoB f0o 1 bar, KOToOpble OBIIN CO3JaHbI IPOTPAMMOM 13
suctuHra 4.3, IeMOHCTPUPYIOIEH padoTy MYHKIIUYM Umask:

$ 1s -1 foo bar
[V —— 1 sar 0 Dec 7 21:20 bar
-rw-rw-rw- 1 sar 0 Dec 7 21:20 foo

IIporpamma, mpeacTaBJIeHHAA B IUCTUHTE 4.4, I3MEHSIET PEesKUMBI JOCTYIIa K 9TUM
daiaam.

Jlucmune 4.4. IIpumep ucnoavdosarnus gyrryuu chmod
#include "apue.h”
int
main(void)

{
struct stat statbuf
/* BKIOUNTb OWUT set-group-ID u BHKIOYMTHL group-execute =/

if (stat("foo", &statbuf) < 0)
err_sys(“ownbka BhH30Ba dyHkUuMM stat gna daina foo™);

if (chmod("foo", (statbuf.st_mode & “S_IXGRP) | S_ISGID) < 0)
err_sys("ownbka Bb30Ba dyHKUMM chmod ana odaina foo™);

/* YCTaQHOBWUTb DEXUM B 3Ha4yeHwe "rw-r--r--" =/
if (chmod("bar”, S_IRUSR | S_IWUSR | S_IRGRP | S_IROTH) < 0)
err_sys("ownbka BhH30Ba @yHKUMM chmod ans odaina bar™);

exit(0);
}

ITocie 3amycka mporpaMMbl U3 JUCTHUHTA 4.4 Mbl YBUAUM, UTO PEKUMbI JOCTYIIA
K (halizaM M3MEHUJINCH CIAEAYIOMIIM 00pa3oM:

$ 1s -1 foo bar
-rw-r--r-- 1 sar 0 Dec 7 21:20 bar
-rw-rwSrw- 1 sar 0 Dec 7 21:20 foo

B sTom ipumepe miis aiisia bar MbI yCTaHOBUJIN aOCOJIIOTHBIE 3HAUCHUS IIPAB JOC-
TyIa, He odpalras BHUMaHNUe Ha TeKyIue mpasa gocrymna. [lia daiina foo Mmbl, Ha-
000pOT, YCTAHOBUJIU IIPaBa JOCTYIIa OTHOCUTEJHHO UX TEKYIIEero coCToSHuA. s
STOT'0 MBI CHAUAJIA TIOJY YN Habop OMTOB MpaB JOCTYIIA C IIOMOIIbI0 (PYHKIIUY Stat
¥ 3aTeM U3MeHuJIU uxX. Mbl SBHBIM 00pa3oM BKJOUMIN OUT set-group-ID u BuI-
KJIounyu 6ut group-execute. O6paTuTe BHUMAaHIe, YTO KOMaHAa 1S BbIBeJIa 3Ha-
yenue 6uta GROUP-execute B Buze cumBoJIa S, TogUYepKUBasA T€M CAMBIM, UTO OUT
set-group-ID ycTaHOBJIEH mpu cOpOIlIeHHOM O1Te group-execute.

B OC Solaris BMmecTo cumBona S koMaHaa 1s BbIBOAUT CUMBON 1, YTOObI NOJYEPKHYTH, YTO
AN daitna BKIOYEH pexxum 06a3aTeNbHbIX 610KMPOBOK (haiina u oTaeNbHbIX 3anucei. ITo
CnpaBegInBo TONbKO ANs 06bIYHbIX haitnoB, 1 Mbl elye 6yaem 06CyKaaTh 3Ty TEMY B pasfge-
ne 14.3.
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U makomelr, oTMeThLTE, UTO JaTa U BpeMsd, OToOpaskaeMble KOMAHIOMN 1S, He n3Me-
HUJIKCH TIOCJIe 3aIllycKa mporpaMMbl u3 auctunra 4.4. HemHoro mosaHee, B pasie-
jae 4.19, MBI yBUAUM, UTO PYHKIIUA chmod OOHOBJISIET TOJBKO BPeMs TOCJIEIHEro
u3MeHeHUsA WHIeKCcHOoTo y3Ja (i-node). Komanga 1s -1 10 yMOJYaHUIO BHIBOIUT
BpeMs ITOCJIeHET0 U3MEHeHU s CoepKuMoro daiiia.

DyHKIMUA chmod aBTOMaTHYeCKU cOpachIBaeT ABa OuTa IpaB AOCTyIIa IIPU CJIEIYI0-
IIUX YCIOBUSX:

B HexoTOpBIX cucTeMax, TaKuX Kak Solaris, our sticky umeeT ocoboe sHaueHue
IJIs1 OOBIYHBIX (PaitioB. Ecau mombiTarbes yeramoBuTh ouT sticky (S_ISVTX) mist
oObIuHOro (haiiaa, He obJamass MPU STOM IPUBUJIETUAMEI CYIIE€PIOJIbL30BATEI,
9TOT OUT B aprymenTe mode Oymer aBromarudecku coporre. (Bur sticky pac-
cMaTpuBaeTcA B ciaenyiomieM pasnese.) OTciona ciegyeT, 4YTO OH MOKET ObITh
YCTaHOBJIEH TOJIBKO CyIleproJb3oBparesemM. CaeslaHo 3TO AJsI TOr'O, YTOOBI Ipe-
JOTBPATUTh YCTAHOBKY OmTa S_ISVTX 3JIOYMBINIJIEHHUKOM U T€M CaMbIM u30e-
JKaTh HaHeCeHUd yIepoa paboTOCIIOCOOHOCTH CUCTEMEI B IIEJIOM.

B onepaumnoHHbIx cuctemax FreeBSD 8.0 1 Solaris 10 TonbKO cyneprnonb30BaTeb MOXKET yC-
TaHaBnMBaTh 6UT sticky Ha 06bIuHble dainbl. B Linux 3.2.0 1 Mac 0S X 10.6.8 370 orpaHuye-
HUE OTCYTCTBYET, MOCKONbKY ANA 06bIYHbIX (haliSIOB B 3TUX CUCTEMAX AAHHBINA OUT He UMeeT
HUKaKoro 3HayeHus. HecmoTps Ha To 4To B FreeBSD 3T0T 6UT TaKKe He MMeeT 3HAYeHUs fns
06blYHbIX aiiNoB, TeM He MEHee ero ycTaHoBKa ANs 00blYHbIX (aliioB paspelleHa ToNbKO
cynepnosib3oBaTesio.

IIpu cosmanuu (aiia eMy MOKET ObITH Ha3HAUEH UAeHTU(UKATOP I'PYIIbI, OT-
JIMYHBIA OT UAeHTU(MUKATOPa I'PYIIbI IIporecca, codnaroriero daiia. B pasme-
Jge 4.6 ysKe TOBOPUJIOCH, UTO BO3MOMKHA CUTyallud, Korga (aiij HacJemyer
UIeHTU(MUKATOP TPYNIILI OT KaTajiora, B KOTOPOM OH pasMmerraercsa. [loaTomy,
ecyii UAeHTU(UKATOP I'PYIIILI co3aBaeMoro (aiiiaa He ABasAeTcA d3PHheKTUB-
HBIM HUAEHTU(PUKATOPOM T'PYIIILI IpOIecca UAN ONHUM U3 UAeHTU(PUKATOPOB
JIOTIOJTHUTEJbHBIX TPYIII ¥ IPU 9TOM IIPOIiecc He 00IaJaeT MPUBUIETUAMU CY-
epIoJb30oBaTe s, ouTt set-group-ID aBTomMaTuuecKku cOpachiBaeTcs. ITO IIpe-
IOTBpAIllaeT BO3MOYKHOCTL co3fZaHusA (aiaa ¢ uaeHTU(UKATOPOM I'PYIIIHI,
C KOTOPOI MOJIb30BATEIb HUKAK He CBSI3aH.

B OC FreeBSD 8.0 nonbiTka ycTaHOBUTL 6UT set-group-ID B Takoi cuTyaumum TepnuT Heyaa-
4y. [ipyrue cuctembl NpocTo cOpachiBaoT 61T, He coobwas 06 ownbKe NPy NONbITKE U3Me-
HUTb NpaBa 4oCTyna.

OnepauunoHHble cuctemsl FreeBSD 8.0, Mac 0S X 10.6.8, Linux 3.2.0 u Solaris 10 umetot ewe
OfiHY 0CO6EHHOCTb, NPeA0TBPaLLAIOLLYI0 3J0HAMEPEHHOE UCMOb30BaAHKUE HEKOTOPbIX GUTOB.
Tak, ecav npouecc, He 061aAatoLL N NPUBUNETUAMU CYNEePNOb30BaTeNs, NPOU3BOLUT 3a-
nuck B hain, 6utsl set-user-ID u set-group-ID aBToMaTMYecku cOpackiBaloTcs. [laxe eciu
3710yMbILWNEHHUKY YAACTCSA OTbICKATb AOCTYMHbIE Ha 3annch daitsibl C yCTaHOBNEHHbIMU GU-
Tamu set-user-ID unu set-group-ID, B MOMEHT MOANUDUKALMM 3TU daiiibl yTPATAT 0COObIE
npuBuaerum.
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4.10. bur sticky

HNurepecua ucropusa mosasiaeHusa oura S_ISVTX. B Bepcusax UNIX, mogaep:xuBaB-
WX IPEeIBAPUTEIbHYIO MIOJKAYKY CTPAHUIL, STOT OUT OBLI M3BECTEH MO Ha3BaHU-
eMm sticky bit (aunxuil). Ecau 9ToT 6UT OBLT YyCTAHOBJIEH Ha BBHIIIOJIHAEMBIHN (haii,
IpU IEPBOM 3aITyCKe MPOrPaMMBbI e CeI'MEHT KO/Ia 3aIIMChIBaJICA B (DailyI MOJKAYKI
¥ COXPaHAJCA TaM Iocje ee 3aBepiieHud. (CerMeHT Koa IporpaMMBbl COCTOUT U3
MAaMIIUHHBIX UHCTPYKIIUHA.) ITO IPUBOAUIIO K TOMY, UTO IIPU CJIEAYIOIIEM BBIBOBE
mporpaMMbl OHA 3amyCKaJach HAMHOTO ObICTpee, MOCKOJbKY (ailj MOJKauKU
TIpeACTaBJIA CO00I HeIPEePLIBHYIO 001aCTh Ha TUCKE, B OTJINYME OT OOBIUYHBIX (haii-
JIOB, KOTOPBIE MOT'YT pa3MeIiaThCsA B PA3PO3HEeHHBIX JUCKOBLIX O/ioKax. Burt sticky
00BIUHO yCTaHaBJIMWBAJICA Ha HamboJiee YacTO MCIOJIb3yeMble TPOrPaMMbl, TaKUe
KaK TeKCTOBBIE PeJaKTOpbI niau KoMnuiaaTop A3bika C. EcTrecTBeHHO, CyIiecTBOBA-
JIO OrpaHUUYeHNe Ha KOJUYECTBO TAKUX <«JIUIKUX» (PailjioB, KOTOPLIE MOIJIX OIHO-
BpPEMEHHO Pa3sMeCTUThCS B (paiije MoAKaUYKY, TEM He MeHee 3TOT IpueM ObLII OUeHb
ynoben. HasBauwe sticky (runkuil) o0 bACHAETCA T€M, YTO CETMEHT KOJa IIPorpam-
MBI KaK ObI BKJIEMBAJICS B IPOCTPAHCTBO (haiiya MOJKAYKY ¥ OCTABAJICA TaM IO IIe-
pesarpysku cucteMbl. B 6osee mo3gaux Bepcusax UNIX sToT 6uT cTas HasbIBaThCA
saved-text bit (3axpenasemvlili ceemenm Ko0a), OTCIOIa 1 HasBaHUE KOHCTAHTHI —
S_ISVTX. BoapmuucTBO coBpeMeHHBIX Bepcuit UNIX ob6samaroT cucTeMoii BUPTY-
aJIbHOM MaMATU U 0oJiee OBICTPOAENCTBYOMUME (DAiJIOBHIMU CUCTEMAMU, IIOITO-
MY HaJOOHOCTH B ITOZOOHOM «3aKpemlJieHn» OTIaJIa.

B coBpemeHHBIX cucTeMax HasHaueHue bOuta sticky Oblao pacimmpeno. CrampapTt
Single UNIX Specification qonyckaer ycranoBKY 3TOro oura Ha Karajoru. Eciau our
sticky ycTaHOBIIEH HA KaTaJIOT, TO VAAIATH WMJIN N3MEHATE (DaIbl B TAKOM KaTaJjore
CMOJKET TOJIbKO II0JIb30BaTe b, 00JaJalOIUI IPaBOM HA 3alKUCh B KATAJIOT U SB-
JISIOMIUIICA BJaIebleM (paiija, BJaaJesblleM KaTaJjora UJn CyIeproIb30BaTeIeM.

TI/IHI/I'-IHBIe IIpUMEepbI KaTaJIoT0OB, Ha KOTOPHbIE, KaK IIPpaBUJIO, YyCTaHABJIMUBAETCA
our sticky — /tmp u /var/tmp. OGBIYHO JIFO00I HOJIb30BATEb MOKET CO3aBaTh (paii-
JIBI B 9TUX KaTaJorax. ‘-Iac'ro 9TH KaTaJIOTU JOCTYIIHBI AJIA 3aIlICH, YTeHUA U BbI-
IIOJTHEHU A BCEM II0JIb30BaTEJIAM, HO YOAJATHh NJIN N3MEHATH q)anIbI MOT'YT TOJIBKO
X BJIAAEIbIIbI.

but saved-text He aBnseTcs YacTbio cTaHgapta POSIX.1. OH BXOAMT B cOCTaB onpeaense-
MbIx cTaHpapTom Single UNIX Specification pacwupenuit XSI u nogaepxueaercs onepa-
LUMOHHbIMK cucTemamu FreeBSD 8.0, Linus 3.2.0, Mac 0S X 10.6.8 u Solaris 10.

B OC Solaris 10 6uT sticky ans o6biuHbIX haitnos MMeET cneunanbHoe 3Hadenne. Ecin s
taiina yctaHosneH 6uT sticky u cOpoweHbl GUTHI NPaB Ha BbINOSHEHWE, ONEpaLUOHHas
cucTeMa He GyAeT K3WKMPOBATb COAEPXKMUMOE 3TOTO (aiina.

4.11. ®yHkumum chown, fchown, fchownat u Ichown

DyHKIIUU ceMeicTBa Chown ITO3BOJIAIOT U3MEHATHh UAeHTU(UKATOPHI II0JIb30BaTe-
JIg ¥ TpynIsl aiiiia, Ho ecIy B apryMeHTe owner Wil §roup epegaercs -1, cooTBeT-
CTBYIOITUI UAEHTU(MUKATODP He UBMEHAETCA.



4.11. ®yHkunm chown, fchown, fchownat n Ichown 157

#include <unistd.h>

int chown(const char =*pathname, uid_t owner, gid_t group);

int fchown(int fd, uid_t owner, gid_t group);

int fchownat(int fd, const char =pathname, uid_t owner, gid_t group, int flag)
int lchown(const char =pathname, uid_t owner, gid_t group);

Bce ueTnipe BosBpamaioT 0 B ciyuae ycmexa u -1 — B caydae OIUOKYT

9T yeThIpe GYHKIINY IPAKTUUYECKU UJeHTUYHBI, 32 UCKJIIOUeHNEeM ciIydasi, Korjga
OHU NIPUMEHAIOTCA K CUMBOJIMUYECKHUM CCHLIKaM. B ciiyuae ciMBOJINYECKO CChLI-
K1 QyHKIuu lchown u fchownat (¢ ycraHoBiieHHBIM (arom AT_SYMLINK_NOFOLLOW)
U3MEHAIOT BJIaJleIbIla CAaMOM CUMBOJIMUECKON CCBLIKHU, a He (haiiyna, Ha KOTOPBIN
OHA YKa3bIBaeT.

DyuKIua fchown n3MeHsAeT BJaleIbIla OTKPBITOTO (haiija, Ha KOTOPBIN CChLIAETCS
neckpunTop fd. IIocKOJIBKY olepaIins BLIIIOJIHSIETCA HAJl YsKe OTKPBITBIM (haiijioMm,
fchown He MOKeT MCIOJB30BATHLCA AJIA M3MEHEHUSA BJAJEJbIla CUMBOJIUYECKON
CCBLIIKU.

dyurmusa fchownat MoKeT gefcTBOBATh MOAOOHO chown uam 1chown, KoTma B apry-
MeHTe pathname mepenaeTcs CTPOKA aOCOTIOTHOI'O MYTH MK KOTAa B apryMeHTe fd
nepenaercda 3HaueHue AT_FDCWD u B aprymeHTe pathname — CTPOKA OTHOCUTEJIHLHOTO
nyTtu. B aTux cayuasax fchownat meiicTByeT 1mogo06HO 1chown, ecau B apryMeHnTe lag
ycranoBJsieH (uiar AT_SYMLINK_NOFOLLOW, a ecim uar AT_SYMLINK_NOFOLLOW B apry-
MeHTe flag cOpoIlleH, OHa AercTByeT mogo0Ho chown. Ecau B aprymenTe fd mepena-
eTcdA PanJoBBIN JECKPUIITOP OTKPBLITOTO KaTaJora U B apryMeHTe pathname — cTpo-
Ka OTHOCUTEJBbHOI'O IIyTH, fchownat oTKJIagbIBaeT IIyTh pathname OTHOCUTEJBHO OT-
KPBITOT'O KaTaJjora.

HcTopruecku CI0KUIOCH TaK, 4To B BSD-cucTeMax cyIecTByeT orpaHnueHre Ha
STy OIepaItnio — TOJBKO CYIIepIIoJIb30BaTe b MOKET U3MEHUTD BJIaesbiia aiiia.
9TO mpemoTBpAlllaeT BO3MOKHOCTb HECAHKIIMOHMPOBAHHON Iepemauu IpaBa Ha
BJIameHue (haiimaMu IPYTUM [MOJIb30BATENAM U T€M CAMBIM BO3MOYKHOCTH IIPEBBI-
IIeH’s YCTAHOBJIEHHBIX TMCKOBBIX KBOT. OgHaKO0 B System V BceM mosb3oBaTeIsaM
TIO03BOJIEHO U3MEHATH BJIAJEJIBIEB s JIOOBIX (PaiijioB, KOTOPHLIMU OHU BJIAJEIOT.

CraHpapt POSIX.1 gonyckaet nto6oit U3 ABYX PEXMMOB B 3aBUCUMOCTH OT 3HAYEHUA KOH-
ctanTbl _POSIX_CHOWN_RESTRICTED.

B OC Solaris 10 pexum paboTbl 3aBUCUT OT 3HAYEHNUS NAapaMeTpa KOHPUTypaLum, 3HayeHmne
MO YMONYAHMIO — OFPAaHUYEHHbI PeXUM U3MeHeHUs Bnajenbla daiina. B onepaynoHHbIx
cuctemax FreeBSD 8.0, Linux 3.2.0 1 Mac 0S X 10.6.8 orpaHu4eHHbI pexum n3meHeHus
Bragenbua anna geincTeyeT Bceraa.

B pasgesne 2.6 y:ke yImoMUHAJIOCH, UYTO KoHcTaHTa _POSIX_CHOWN_RESTRICTED He Bce-
T[Ia oIpefeasaeTcA B 3aT0JIOBOYHOM (patiie <unistd.h>, HO ee 3BHaUeHUE BCETAA MOKHO
TOJYYUTH C IOMOITbI0 hyHKIUY pathconf miu fpathconf. 3HaueHwme aTOrO ITAapaMeT-
pa MoKeT 3aBUCETDH OT KOHKPETHOro (haiija; KpoMe TOr0, 9TO OTPAaHUYEHUE MOYKET
TOAAEePKUBATHCA NN He IIOAAeP:KUBAThCS caMoi (paiioBoii cuctemoii. MbI Oymem
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YIOTPEOIATE BEIPAKeHMe «ecu AeticTByeT orpannuernre POSIX_CHOWN_RESTRICTED»
B OTHOIIIEHUY KOHKPETHBIX (PaiioB, 0 KOTOPBIX UJET PEUYb, BHE 3a BUCIMOCTH OT TO-
T0, OIIpPeIeJIEHO 3HAUEHE KOHCTAHTHI B 3aT0JIOBOYHOM (paiije <unistd.h> mam HeT.

Ecau orpannuenne _POSIX_CHOWN_RESTRICTED meiicTByeT, TO

1. Tonbko mporecc, ob1afaOIIUi TPaBaAMU CyIIepIIOIb30BaTeIsd, CMOMKET U3Me-
HUTb UJeHTUPUKATOP NoJIb30BarTesda ¢aiiia.

2. Ilpomecc, He objamaroIUii IPpaBaMU CYIIEpPIIOJIb30BaTeIsA, CMOYKET U3MEHUTDH
uneHTU@UKaTOp rpynnsl ¢Gaiiia, eciau IPOIEecC ABJIAETCA BJIAAEIbIEM 9TOTO
daiina (phHeKTUBHBIN HASHTUPUKATOP IIOJIb30BaTENd IIPOIlecca COBIAJAET
¢ UAeHTU(PUKATOPOM II0JIB30BaTeNs (haiiia), apryMeHT owner uMeeT 3HaueHue -1
WJIN COBIIaJaeT C UAEHTU(MUKATOPOM II0JIb30BaTe]sa (hailyia u apryMeHT Jroup
coBmazaer ¢ 3 (HEeKTUBHBIM UJeHTUDUKATOPOM I'PYIIIILI UJIU C OHUM U3 UIeH-
TU(GUKATOPOB JOIOJHUTEIBHBIX I'PYIII IIPOIIEcca.

ITO 03HAaUaeT, uTo ecau orpanudyenue POSIX_CHOWN_RESTRICTED meiicTByeT, TO BbI
He CMOKeTe U3MEeHUTh UeHTU(GUKATOP II0Jb30BaTe s (Biaaaeabiia) daiiaa. Msme-
HUTh uUAeHTU(GUKATOP Tpyunbl daiija MOMKeT TOJbKO Bjafeser] 3Toro daiiaa
¥ TOJBKO IIPHU YCJIOBUHU, YTO OH IIPUCBAUBAET eMy UAeHTHU(MUKATOP OAHOM 13 I'PY I,
K KOTOPOIi IPUHAIJIEIKUT CaM.

Ecnu a1 QyHKIIUY BBI3BIBAIOTCA U3 IIPOIlEcca, He 00JIagaioniero mIpPUBUICTUAMU
CYIEepIIOJIb30BAaTeJIsI, B CIydae YCIEIIHOIO 3aBEPIINeHUs OHU COpPAChIBAIOT OUTHI
set-user-ID u set-group-ID.

4.12. Pasmep ¢panna

Tlouste st_size cTpyKTypHI stat comepskuT pasmep (aitia B 6aiiTax. ITO I0JIE UMEET
CMBICJI TOJBKO JJIs1 OOBIUHBIX (PailyioB, KATaJIOrOB M CUMBOJINYECKUX CCHIIOK.

FreeBSD 8.0, Mac OS X 10.6.8 u Solaris 10 noaznepxuBatoT pa3mep daina Takxe ANs KaHa-
n0B; OH 0603HaYaeT JOCTYNHOE ANA YTEHUA KONMYeCTBO 6aiiT B kKaHane. O kaHanax peyb
nonget B pasgene 15.2.

OO0brunbIE (haJIbI MOTYT UMETH Pa3MeD, PaBHBIHN HYJIIO. B aTOM corydae GyzeT moy-
YyeH IPU3HAK KOHITA (paiija mpu IIepBoO JKe onepaluu ureHusd. [[yisa KaTaaoros pas-
Mep daiina 00LIYHO KPpaTeH HEKOTOPOMY UHCIIY, TAaKoMY Kak 16 mau 512. O ureHun
KaTaJIorOB MbI IIOTOBOPUM B paszeJe 4.22.

15 cMMBOJIMUYECKUX CCBHIJIOK pasMmep aiisa obo3HavaeT AJIUHY MMeHHU (aiiza
B G6atiTax. Hampumep, B cieyoineM caydae dmucyao 7 o603HauaeT AJAUHY IYTH K Ka-
TaJory usr/lib:

LTrwxrwxrwx 1 root 7 Sep 25 07:14 1ib -> usr/lib

(O6paTuTe BHUMaHUE, YTO CUMBOJUYECKUE CCHLIKH HE WMEIOT TUIIWYHOTO IJII
CTPOK sa3bIKa C 3aBepIIAaoIero HyJIeBOoro CHMBOJIA B KOHIIE NMEHM, II09TOMY II0JIe
st_size Bcerma ompemesiseT IJINHY CTPOKU UMeHU (paiiia.)

B GoabimuHcTBe coBpeMeHHBIX Bepcuit UNIX ecTh moss st_blksize m st_blocks.
ITepBoe 13 HUX ompefe/iseT ONTUMAJbHBINA pasMep O0JI0Ka AJA omepaliuii BBoga/
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BBIBOZIA, a BTOPOM — (paKTHMUECKOe KOJMUecTBO H12-6aiTHBIX GJIOKOB, 3aHMMAae-
MbIX (haitnom. B paszgese 3.9 Mbl onrpegesnau, 4To HauMeHbIIIee BpeMs Ha olepa-
MU YTEHUSA 3aTpaurBaeTcs, €CJIU MCHOJb3yeTcsa Oydep ¢ pasmepom st_blksize.
CranmaprHasa 6ubsroTeKa BBOMA/BBIBOZA, KOTOPYIO MBI PACCMOTPUM B IJIaBe 5,
TaK:Ke CTapaeTcs MPOU3BOAUTH OIepaIluy BBOMA/BhIBOAA GioKaMu 1o St_blksize
0aiiT, YTO MOBHIIITAET TPON3BOAUTEIHLHOCTD.

CywecTsytoT Takue Bepcun UNIX, KoTOpble M3MepsAIoT BeNUYMHY st_blocks He B 512-6aiiT-
HbIX 6110Kax. Micnonb3oBaHMe 3TOro 3HaYeHUsA CHUXKAET NePeHOCUMOCTb MPOrpaMM.

Abipku B pannax

B pasgese 3.6 y»Ke roBoOpuIoCh, YTO OOBIUHEIE (DALl MOTYT COLEPKATh «ABIPKUI».
MBI IPOZIEMOHCTPUPOBAJIU 9TO Ha IIPUMepe IPOrpaMMbI U3 JUCTUHTA 3.2. [[BIpKU
CcO3Jal0TCA B pe3yJsIbTaTe epeHoca TeKYIIell MoO3UITNY 3a Ipeiesbl (paiiia u mocie-
IYIOIell 3arcy HeKOTOPBIX JaHHBIX. PaccCMOTpUM ciieAyIOInii HpuMep:

$ 1s -1 core

-rw-r--r-- 1 sar 8483248 Nov 18 12:18 core
$ du -s core

272 core

Pasmep (aiina core mpepwimaer 8 M6aiiT, xoTa KoMaHga du cOOOII[aeT, YTO OH 3a-
HuUMAaerT Bcero 272 6oka 1o 512 6ant (139264 6atita).

KomaHga du B 60NbLIMHCTBE CUCTEM, NTpoUCXoasALmux oT BSD, BbiBOAUT KoNnyecTBo 1024-6aiiT-
HblX GNI0KOB, TOrAa Kak B Solaris — Konnyectso 512-6aiiTHbix 610K0B. B Linux eanHua ns-
MepeHus 3aBUCUT OT nepemeHHON okpyxeHus POSIXLY_CORRECT. Ecau oHa ycTaHOBNEHa,
KOMaHAa du BbIBOAMT pa3mepsbl B 610Kax no 1024 6aiiT; B NpOTUBHOM C/ly4yae — B 610Kax no
512 6aiiT.

Kak y:xe ymomuHaJoch B paszee 3.6, yHKIuA read BosspamiaeT 3HaueHue 0 1
06aliToB, KOTOPBIE (haKTUUECKHU He ObLIU 3allCaHbl. 3aIllyCTUB CJIEIYIONIIYI0 KOMaH-
Iy, MBI YBUIUM, UTO OOBIUHBIE OI€PAIlH BBOA,/BBIBOIA CUNTHIBAIOT IIOJHOE KOJIN-
uecTBO 6AliT, COOTBETCTBYIOIIEe padMepy daiina:

$ we -c core
8483248 core

KomaHpa we(1) ¢ kto4oM —C MOACYUTBIBAET KONIMYECTBO cMMBONIOB (6aiT) B daiine.

Ecau MBI cKOomupyeM 3TOT (haiiji, HaIpuMep, ¢ IOMOIIIbI0 yTuauTsl cat(l), Bce aTu
«IOBIPKU» OyAYT CKOIIMPOBAHKI KAK OOBIUHBIE DAl THI JaHHBIX cO 3HaueHUeM (:

$ cat core > core.copy
$ 1s -1 core=

-rw-r--r-- 1 sar 8483248 Nov 18 12:18 core
-rw-rw-r-- 1 sar 8483248 Nov 18 12:27 core.copy
$ du -s core=*

272 core

16592  core.copy
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31ech (pakTuuecKuii pasmep HoBoro (aiina cocraBua 8495104 (t.e. 512x16592)
OaliT. Pasinune MexQy STHUM UKCJIOM M PasMepPOM, BBIBEJIEHHBIM KOMAaHION 1s,
00yCJIOBJIEHO TeM, UTO (PaiiioBas CUCTEMAa UCIIOJIb3YeT HEKOTOPOe KOJIUYECTBO 6JI0-
KOB [IJI XpaHeHUs yKasarejeil Ha 0J0KK ¢ GaKTUUeCKUMU JaHHBIMU.

TeM, KOMy MHTEpPECHBI BOIIPOCHI, CBSIZAHHBIE ¢ (DM3UUECKUM pasMeleHreM (daii-
JIOB, PeKOMeHyeM o0paTtuThbca K paszeny 4.2 [Bach 1986], pasgenam 7.2 u 7.3
[McKusick 1996] (unu x pasgesnam 8.2 u 8.3 B [McKusick and Neville-Neil 2005]),
K paszgeny 15.2 [McDougall and Mauro 2007] u x riase 12 [Singh 2006].

4.13. YceyeHune pannos

Wuorma Bo3HUKAaeT HEOOXOAMMOCTDL OTCEUDh HEKOTOPhIEe JaHHBIE, PACIIONIOKEeHHbBIEe
B KOHIIe (haiiyia. YceueHne pasmepa (paiijia 10 HyJIsd, KOTOPOe OCYIIIEeCTBIISIETCS IIPHU
ucnoab3oBauuu Qaara 0_TRUNC GyHKIIMM Open, ecTh YACTHBIM CAydYall yceueHUs
daiina.

#include <unistd.h>
int truncate(const char =*pathname, off_t length);
int ftruncate(int fd, off_t Iength);

06e Bosspaiaior 0 B ciryuae yemexa, -1 — B crydae OIInoOKu

91 nBe GYHKIINY BBINIOJHAIOT yceueHNe cylecTByIolero gatina 1o pasmepa, oml-
penensiemoro aprymeHToM length. Eciu mepBoHauabLHBIN pasmep (aiijga mpeBbI-
miaJ 3HaueHue length, maHHbIe, KOTOPhIe OKa3aJIUCh 32 9TUM IIpelesioM, OyAyT He-
noctynubl. Eciy nepBoHauanbHBIN pasMep (aiina MmeHbllle 3HaUeHUA length, pas-
Mep Qaiina OygeT yBeJIudeH, a JaHHbBIE, PACIOJIOKEHHbBIE MEXKIY CTAPBIM M HOBBIM
KoHITOM (haiiia, OyayT YuTaThCA KaK HYJIU (TO eCThb, BEPOATHO, B (haiiie 6ymeT cos-
IaHa «IBIPKa»).

B Bepcusx BSD, npegwectsoBaBwux 4.4BSD, GyHKuMA truncate MOXKeT TONbKO YMEHbLIATD
pa3mep daitna.

0C Solaris Bkntoyaet B ce6s pacwupenue fentl (F_FREESP), no3Bonsiowee Bbipe3ats Nio-
Oyto yacTb (haiina, a He TONLKO TY, YTO HAXOLMTCS B KOHLE.

Mer 6ymem mcmonb3oBaTh (YHKIMIO ffruncate B mporpamMme, IIPe[CTaBJIEHHON
B aucTuHre 13.2, rae He00X0AMMO OUHCTUTE COAEPKUMOe (paiijaa mocae oy YeHn S
OJIOKUPOBKU.

4.14. dannosble CUCTEeMbl

YT0o6BI HOHATH KOHIIENIUIO CCHIJIOK Ha (Gaiiibl, Ipex/je Bcero HeobxoquMo B 00-
X YepTax pasodparbed B ycTpoiicTBe daiinopoit cuctembl UNIX. Takske moses-
HO OyZeT MOHMMAaHWE PAa3HUIBI MEKJYy MHIEKCHBIM y3JoM (i-node) m 3amuchio
B (haiise karasora, KOTopas yKasblBaeT Ha MHAEKCHBIN y3eJl.
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B HacrosIee BpeMs MCIOJIb3YIOTCA CaMble PasHble peaIn3aliuu (PailJIOBLIX CHUC-
Tem UNIX. Hanmpumep, Solaris mogmep:xuBaeT HECKOJIbKO TUIOB AUCKOBBIX (haii-
JIOBBIX cucTeM: Tpaauitnonuyio ajada BSD-cucrem UNIX File System (UFS), DOS-
coBMecTuUMYyIO (haiiioByio cuctemy mox HasBaHueM PCFS u daiimoByio cucremy
HSFS, npegnasHaueHHYIO AJIA KOMOAKT-IUCKOB. MBI yoKe BUAEIU OJHO U3 Pas3ju-
uyuil MeXXAy pasHbIMU Tunamu paimoBerx cucreM B Tabis. 2.16. UFS ocHoBana Ha
cucreme Berkeley fast file system, KoTopas: paccmaTpuBaeTcs B 3TOM paszeie.

Kaxpas cdalinosas cuctema umeet cBou cneyudumyeckne oco6€HHOCTU U HEKOTOPbIE U3
3TUX 0COOEHHOCTEN MOryT cOUTH € ToNKY. Hanpumep, 60AbLWMHCTBO (haitnoBbIX cUCTEM ANs
UNIX nogpepxuBatoTt umeHa ainos, 4yBCTBUTENIbHbIE K PErMCTpY CMMBOIOB. TO ecTb, ec-
AV nonbITaThCA CO3AaTh 0fuH aitn c umeHem file. txt v gpyroii daitn c umenem file . TXT,
OyfeT co3aaHo aBa pa3Hbix daiina. OgHako B Mac 0S X noanepxusaetcs dainnosas cucre-
ma HFS, coxpaHstoLwas perncTp CMMBOOB B MUMeHax (aiinoBs, HO BbINONHAOLWASA CPaBHEHMe
6e3 y4yeTa perucrpa cumMBonoB. To eCTb, €CAM NONLITAaTbCsA CO3AaTh Gain ¢ umeHem file.
txt u3aTem co3pathb haitn c umerem file TXT, aiin file.txt 6ynet 3atept. OgHaKo B daii-
NI0BOIA cucTeMe OYeT COXPaHEHO UMS, UCMONb30BAHHOE NPy Co3AaHnK daina (c coxpaHe-
HUeM perucTpa cumBosioB). PaKTUYECKM NioOble KOMOUHALMUY BYKB BEPXHErO U HUXHErO
perucTpos B nocnefosatensHoctu f, i,1,e, ., T, %, t GyAyT COOTBETCTBOBATb AAHHOMY UMeE-
HU daiina (cpaBHeHuWe BbiNosHAeTCA 6e3 yyeTa peructpa cumBonos). Kak cnepcTsue, no-
MUMO UMeH file.txt u file . TXT gna goctyna K dainy MOXHO TaKXe UCNO/b30BaTh UMEHA
File.txt, fILE. tXt u FilLe.TxT.

IIpencraBum cebe OUCK, MOMeI€eHHBIN HA HECKOJIBKO pasaesioB. Kak bl u3 pasme-
JIOB MOJKET COZIepsKaTh (DAaiiJIoBYIO CUCTEMY, KaK MoKasaHo Ha puc. 4.1. HaeKcHbBIe
Y3JIbI — 9TO 3aMMUCU (PUKCUPOBAHHON AJMHBI, KOTOPHIE COAEPIKAT OOJIBIITYIO YacTh
CcBelleHui1 o (paiiiax.

[nckosoe

8 Pasgen Pasgen Pasgen
YCTPOWCTBO

dainnosas

cucTema pynna unnuugpos 0 [pynna umnuuegpos 1 [...| [pynna yuivMHAPOB N

3arpy304Hbilii _ - ~ -
6510K (1) “ - RS

Cynep6noKk -— - — =
Konus Whdpopmauna| Kapra Kapta | HaekcHble

0 rpynne  |MHAEKCHbIX
cynep6sioka 6110K0B 301b
ynep LMNUHAPOB Y3108 y

-
_ ~
_ ~
- ~

HaeKcHbIA| IHAeKCHbIA VIHOEKCHbIN
y3en y3en T y3en

Puc. 4.1. [luckosoe ycmpoiicmeo, pasfeavl u ¢ailnosas cucmema
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IIpucmoTpeBIIUCh TOOAMIKE K TOM YaCTU IPYNITLI UJIUHAPOB, Te HAXOAATCA UH-
JEKCHBIE y3JIbI ¥ 0JIOKY TaHHBIX, Mbl YBUIUM KapTUHY, 1300pasKeHHY0 Ha puc. 4.2.

- Bnoku karanoros u AaHHbIX >

Maccus MHAEKCHbIX bnok bnok bnok Bnok bnok
y3noB NIaHHbIX NaHHbIX KaTanora NaHHbIX Katanora

NHpeKcHbIn |IHaeKCHbIRA MHpaeKcHbIn VIHOEeKCHbIN / \
y3en y3en y3en y3en
Howmep Vs
\_/VIHJJ,GKCHOFO tbaiina
[ y3na Homep Vs
VHAEKCHOrO o
L yana thaina

Puc. 4.2. 9acmo epynnwvl yuiurOpO8 ¢ UHOCKCHbLMU Y3AAMU U O10KAMU OAHHbLX
6osee demaibHO

OrMmeTuM Ha puc. 4.2 caenyoIre MOMEHTHI:

31ech MBI BUIMM JIBe 3aIlUCH B (paiijie KaTaJora, KOTOPbIe CChIIAIOTCI Ha OMUH
¥ TOT JKe MWHAeKCHBIN y3e. KasKablii MHIeKCHBIN y3eJ UMeeT CUeTUNK CChIJIOK;
B 9TOM CUETUHNKE XPAHUTCA UNCJIO 3aIunceii B (haiije KaTajaora, KOTOpbIe CChlIa-
I0TCA Ha JaHHBIA WHIEKCHBIN y3eJi. ToOIbKO KOTr/ja 9TOT CYUETUNK JOCTUTHET 3HA-
yenuda 0, ¢paiia Oymer yaaseH (TO ecTb OJIOKM HaHHBIX, CBI3aHHBIE ¢ (DaiaoM,
mepedayT B CIUCOK CBOOOAHBLIX 0Js10KOB). IlosTOMYy omepamnusa «0OTCOeqUHEHUA
(daitna» (unlink) He Bcerga IPUBOLUT K «YIAJEHUIO 6JIOKOB, aCCOIMUPOBAHHBIX
¢ paitnom» (delete). Umenwo mo aToi npuunHe GYHKIIUA YIAJICHU 3aIIUCeH 13
KaraJjiora HOCUT UMs Unlink (oTienuTts), a He delete (ymaauTs). B cTpyKType
stat cUeTUMK CCBHIIOK HaxomuTcs B moJje st_nlink. OHO mMeeT sjieMeHTapHBIH
CHUCTEMHBIN TUII N1ink_t. OTOT THH CCHIJIOK HAa3bIBAETCA KECTKUMU CChIIKAMMU.
Hanmomuumaem, uto B paszaesie 2.5.2 MbI roBOpuanu 0 KoHcTaHTe LINK_MAX, KOTO-
pasd 3amaeT MaKCUMaJIbHOE 3HAUEHNE JJIs CUeTUNKA CChIJIOK.

Ipyroit TUI CCHIJIOK HA3BIBAETCS CUMBOLULECKUMU CCblAKAMU. B aTOM cayuae
daxTuyecKkoe comep:kuMoe aiiia, XxpaHUMOE B 0JI0OKaX TaHHBIX, IPEICTABIIA-
eT coboit nMs (paiiyia, Ha KOTOPBIN YKa3bIBaeT CUMBOJIMUECKAs CChIIKa. B cie-
IyioleM IpumMepe uMsA (aiiaa B KaTaJ0KHOM 3aIIMCH IIPEICTABIEHO TPEXCUM-
BOJILHOM CTPOKOIL 1ib, cam e (aiia comep:KuT 7 CMUMBOJIOB — Usr/1ib.

Trwxrwxrwx 1 root 7 Sep 25 07:14 1ib -> usr/lib
Tum ¢gaitia B MHIEKCHOM y3JIe JOJIJKEeH OBITh oIrpeneseH Kak S_IFLNK, 6iaroma-

pda uemy aityioBas cucreMa OyAeT KOPPEKTHO PACIO3HABATHL CUMBOJIMUYECKIE
CCBLIKU.

W HaeKCHBIN y3eJI COAep:KUT MOJHYI0 nHPopMamuio o gaiiae: Tui ¢aiiaa, OUThI
mpaB JOoCTyIa, pasmep daiina, yKasaTeau Ha OJIOKUW JaHHBIX (Gaiija U TOMY
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mozo6uoe. Bosbiias yacTh nHGOPMAIUY JJIA CTPYKTYPBI Stat Oepercs u3 mH-
JIeKcHoro ysja. ToJIbKO [Ba 9JIeMeHTa, KOTOPbIe MOT'YT IIPEACTABIATE IJid HAC
uHTepec, 6epyTea u3 3anucu B (paitye Karasora: umsa daiijga u HOMEP UHIEKCHO-
ro ysja. [lpyrue sjieMeHTHI, TaK/e KakK IJrHa uMeHu (daiiaa u pasmMep 3anucu
B (paitse KaTajora, moka i Hac 0cobOTo MHTEpeca He MPeACTaBISIOT. [[ia
XpaHeHUus HOMepa WHAEKCHOTO y3J1a UCIOJb3yeTCA TUI JaHHBIX 1n0_t.

e TlockoJbKy HOMEp MHAEKCHOI'O y3Ja B KAaTAJIOKHOM 3alNCH CChIIAETCS Ha WH-
JIEeKCHBIN y3eJI, HaXOAAIIUINCA B TOH Ke (haiiJIoBOIi cucTeMe, HeJIb35A CO3/IaTh 3a-
HCh, KOTOpasd YKasbiBaia Obl Ha MHAEKCHBIIH y3es B ApyTroii (haiioBoi cucTe-
me. ITo aToit mpuumue Komauza 1n(1) (cosmaromiasa HOBYIO 3aIlliich B KaTaJjore,
KOoTopas yKasbIBaeT Ha MHIEKCHBIN y3eJ CYIIeCcTBYIOIero (aima) He MOKeT
Cco37aBaTh CCHLIKY Ha (DaliJibl, PACIIOJOXKEHHBIE B APYTUX (hailJIOBBIX CUCTEMAX.
DyuKIua 1ink 6yaeT paccMaTpPUBAThCS B CJAELYIOIEM paszeie.

e IIpu nepemMeHOBaHUU/IIepeMellleHnH (haiiia B Ipefesgax ogHoM (aiisoBoii cuc-
TeMbI (paKTHUECKOe cofep:kuMoe (aiiaa HUKyAa He mepemeriaercd. Bece, uTo
HY’KHO CIeJIaTh, 3TO J00aBUTH B KATAJIOT HOBYIO 3aIINCh, KOTOPAas OyIeT YKashl-
BaTh Ha CYIECTBYOIUN MHAEKCHBIN y3€eJ, a 3aTeM OTIIENUTDH CTapPyIO 3alNUCh.
ITpu sTOM 3HAUEHME CUETUNKA CCHIJIOK He ndMeHuTcA. Hanpumep, 4ToObI IIepe-
uMeHoBaTh (paita /usr/lib/foo B /usr/foo, HEeT HEOOXOLMMOCTH IIePEeMeIaTh CO-
Ieps:xumMoe (paiiia f0o, ecau KaTajgoru /usr/1ib m /usr HaXomATCsA B OJHOM (haii-
JoBoii cucteme. OGBIYHO UMEHHO TaK paboraer Komaua mv(1).

Mg TOTBKO UTO O6CYI[I/IJII/I CMBICJI CU€TUM KA CCBLJIIOK OJIA OOBIUHBIX (baﬁJIOB, a To
O3HavaeT IIOHATHE CUeTUYnKa CCBLJIIOK OJIA KaraJjora? HpeﬂHOJIO?HI/IM, 4YTO MBI CO3-
JlaeM HOBBIU KaTaJior B TEeKYyIIleM KaTaJjore:

$ mkdir testdir

Ha puc. 4.3 nokasan pesyJbTaT BBINOJHEHNs 9TOH KomMauabl. O6paTuTe BHUMA-
HIUe: Ha PUCYHKEe MbI SBHO II0KA3a/Ii HaJINUre 3alicell 0 KaTajaorax «TouKa» (Te-
KYIIUI KaTaJjior) U «TOYKAa-TOYKa» (POAUTEIbCKUI KaTaJor).

WNupekcHBIN y3en ¢ HOMepoM 2549 B mojie «THIl» XPAaHUT 3HAUEHUE <«KaTaJIOT»,
a B CUETUYMKeE CCHLIOK — 3HaueHUe 2. J[1060i1 OKOHEUHBIH KaTaJor (KOTOPHIN HE CO-
JEPKUT IPYTUX KATAJIOTOB) B CUETUNKE CCHLIIOK BCET/Ia XPAHUT YUCJIO 2, IOTOMY UTO
Ha WHIEKCHBIN y3eJI CChLIAI0OTCA ABe KaTaJIoyKHbIe 3alIMCH: 3alIUCh, YKAa3hIBAIOIIIAA
Ha KaraJor testdir, 1 3amuch B 9TOM JKe KaTaJjore, YKasbIBalooIasd Ha KaTaJjor «ToY-
Ka». HaeKcHBII y3es ¢ HomepoM 1267 B moJjie «TUII» XPAHUT 3HAUEHIE «KaTaJlor»,
a B CUETUMKE CCBhLIOK — 3HAUeHue 3 MJIX BhIlle. IIprumHa, II0 KOTOPOU 3HAUYEHIe
CUETUYHMKA CCHLJIOK OOJIbIIIE MM PABHO 3, TeIlephb NOJ:KHA OLITh HAM HMOHATHA. duc-
JI0O 3 — 3TO MUHUMAJIbHOE 3HAUEHUEe, YUUTHIBAOIIee 3allCh B KaTaJiore BepXHEero
ypoBHA (KOTOPBI Ha PUCYHKE He IIOKa3aH), B caMOM KaTaJiore («TOUKa») U B KaTaJio-
re testdir («Touka-Touka»). O6paruTe BHUMaHUe, UTO IIOABJIEHNE KAKJOT0 HOBOT'O
TOAKAaTAJIOTa YBEJINYNBAET CUETUNK CCHLJIOK B POJUTETHECKOM KaTaJIoTe Ha eANHUILY.

AToT (hopMaT MOXOXK Ha KJaccuuecKuit opmar daiimoBoii cucrembl UNIX, omu-
cauubIl B riase 4 [Bach 1986]. 3a momosHuTeIbHON nHpOPMAIUEl 10 U3MEeHEH -
aM, Koropbele moasuanchk B Berkeley fast file system, obpamaiitecs K riaase 7
[McKusick 1996] uau k rnase 8 [McKusik and Neville-Neil 2005]. ITogpo6uy:o
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uHpopmaiuio o paitnosoii cucreme UFS, Bepcun Berkeley fast file system gis So-
laris, BeI HatifeTe B iaBe 15 [Mauro and McDougall 2007]. Madopmariuio o daii-
soBoii cuctreme HFS, ucrosnssyemoii B Mac OS X, cmorpuTe B ritaBe 12 [Singh 2006].

Brioku katanoros u JaHHbIX

Maccus bnok bnok
VHIEKCHBIX y310B Katanora Katanora
/ [
, \
/ \
/ \
/ \
/ \
/ \
\
VIHAEKCHbIi VIHAEKCHBIi HAEKCHbIRA ! \ ! \
y3en yaen y3en /I ‘\ /I ‘\
0 1267 2549 , \
\_/ ! !
1267
Homep
MHIEKCHOro
yana

2549 testdir

Puc. 4.3. I'pynna yurundpos noce co3danus kamaJoza testdir

4.15. dyHkumm link, linkat, unlink, unlinkat u remove

Kaxk mbl y2xe roBopusIu B IpeAbIAyIlieM pasjiese, Ha UHAEKCHBIH y3eJ roboro daii-
Jla MOT'YT YKasblBaTh HECKOJIBbKO KaTaJOKHBIX 3anuceii. Takue CCHIIKU CO3AIOT-
cd ¢ moMombio pyHKIuU link mam linkat.

#include <unistd.h>

int link(const char =existingpath, const char =newpath);

int linkat(int efd, const char =existingpath, int nfd, const char =newpath,
int flag);

06e Bosspaiaior 0 B ciryuae ycmexa, -1 — B cirydyae OIINOK T

9Ty GYHKIIUYU CO3AI0T B KaTaJiore HOBYIO 3aIllCh C UMEHeM newpath, Koropas 0y-
JeT YKas3blBaTh Ha CYIIIECTBYIOIIUM (aiia existingpath. Eciu samuch ¢ uMmeHeM
newpath yske CyIiecTByeT, QyHKIIMS BepHeT npusHak omubku. Cosmaercsa TOIBKO

HOCJIe,Z[HI/If/i KOMIIOHEHT IIOJIHOI'O ITyTU newpath, BCe IIPOMEKYTOUHBbIEe KOMIIOHEHTBI
AJOJIMKHBI CYIIIeCTBOBATh K MOMEHTY BbI3OBa Q)yHKI_II/II/I

B ¢dysKmuu linkat cyrmiectBytomiuit aiia onpeenaseTrca 000MMy apryMeHTaMu,
efd m existingpath, a HOBas 3alUCh OIpeeaseTca aprymearamu nfd u newpath. Ilo
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YMOJIUAHUIO, €CJAU KaKasd-HUOYyAb M3 CTPOK MIYTel oIpeaessieT OTHOCUTEIbLHBINR
OyTh, 9TOT IIYTh OTKJIAAbIBAETCA OTHOCUTEJBHO KaTaJjora, IpeicTaBJIeHHOI'0 COOT-
BETCTBYIONIUM (haIOBBIM JecKpunTopoM. Ecyiu B KaKoM-1160 aprymeHTe (aiiio-
BOT'O JecKpuIirTopa nepenaerca sHaueHue AT_FDCWD, cOOTBETCTBYIOIIUN ITYTh, €CJIU
OH OTHOCUTEJILHBIN, OTKJIaALIBAETCS OT TEKYIero KaraJjora. Ecau B KaKoU-Tu00
U3 CTPOK ITyTH IIepefaeTcs abCOTIOTHBIN Ty Th, COOTBETCTBYIOIII apTyMeHT ¢ (haii-
JIOBBIM J€CKPUIITOPOM UTHOPUPYETCH.

Ecau cymiectByromuit haiiyl ABIAAETCA CUMBOJNYECKOMN CCBLIKOI, C IIOMOIIIBIO ap-
ryMeHTa flag MOYKHO YKa3aTh, CO3IaBaTh JIU CChIIKY Ha CUMBOJNUYECKYIO CCHIIKY
niu Ha (aiiyi, Ha KOTOPBIH YKas3hbIBaeT 9Ta CHUMBOJIMUYECKAas CChlIKa. Ecau B apry-
MeHTe flag yeTaHOBUTD (aar AT_SYMLINK_FOLLOW, OymeT cosmaHa cchblika Ha (aii,
Ha KOTOPBIA yKasbIBaeT CHMBOJIMUECKasa CChlIKa. Eciu mepemaTh IIyCTOM apry-
MeHT flag, OymeT co3maHa CChIIKA Ha CAMY CUMBOJIUYECKYIO CCHIIKY.

Omneparnuu co3qaHUsA HOBOI 3aIllCU B KATAJIOTe U YBEJIUUEHUS CUETUNKA CCHIJIOK
IOJI;KHBI BBIIOJMHATHCA aTroMapHo. (BcmomuuTEe 00CysK/IeHIIe aTOMapHBIX OIepa-
nuii B pasaeie 3.11.)

BoabminHCTBO peatnsaiuii TpebyoT, YTOOBI 00a Ty T HaXOAUJINCH B IIpeeiax Of-
HO¥ (paiiysoBoii cucTeMbl, X0TaA ctargapT POSIX.1 nonyckaeT BO3MOKHOCTD CO3/Ta-
HUSA CCBLJIOK Ha (haliyibl, PACHOJIOKEeHHBIe B IPyrux (palJIoBBIX cucTemMax. Kciau
TMOAAEPIKUBAETCA CO3JaHMe »KeCTKUX CCBhIJIOK Ha KaTaJoTH, TO 9Ta OIeparusa Mo-
JKeT BBITIOJIHATHCA TOJBKO CyIlepIioib3oBaTesieM. [IpuunHa TaKOTO OrpaHUYEeHUA
B TOM, UTO CO3JaHNe YKEeCTKOH CChIIIKY HA KaTaJIOT MOYKET IIPUBECTHU K ITOSIBJICHUIO
3aMKHYTBIX «IIeTeJb» B (paiijoBoli cucTeMe M OOJIBIIIUHCTBO O0CTYKUBAIOIIUX €e
YTHUJINAT He CMOTYT 00paboTaTsh ux Haade:KkauM oopasom. (B pasaeine 4.17 mbI mo-
KasKeM IIpuMep 3aMKHYTOM IIeT/ii, 00pasoBaHHOI C IOMOIILIO CHMBOJIMYECKOM
ccolikn.) ITo aTol ke MpuYnHe MHOTHE peaausanuu ¢GaiJoBbIX CUCTEM BOOOIIe He
JMOIIYCKAIOT CO3JaHUS KEeCTKUX CChLIOK Ha KaTaJOTH.

VYnaneHue 3anuceil n3 KaTaJjora IPOU3BOAUTCA C IIOMOIILI0 PYHKIMHK Unlink mam
unlinkat.

#include <unistd.h>
int unlink(const char =pathname);
int unlinkat(int fd, const char =pathname, int flag);

06e Bosspaiaior 0 B ciryuae yemexa, -1 — B crydae OIINOK T

9Ty QYHKIIUY YAAJISIOT 3anuch u3 daiisia KaTajaora 1 yMeHbIIaloT 3HaUeHe CUeT-
YMKa CChLIOK Ha (aiia pathname. Eciiu Ha daiin yKasbIiBaeT HECKOJIbKO CCHLIOK, €0
coziepsKkuMoe OyIeT mo-IIpekHeMy JOCTYITHO uepes HuX. B cayuae omubru daiin me
M3MEHSETCH.

Kakx MBI yike roBopujin, 4To0bI YIAJUTh KeCTKYIO CCBLIKY Ha (paiij, HeoOX0oquMo
00/1a1aTh IPABOM HA 3aIIMCh ¥ HA BBIMIOJHEHNE [JIs1 KAaTaJIora, B KOTOPOM HAaXOAUT-
cd ymasemas sanuchb. Kpome Toro, B paszaese 4.10 roBOpuIoCh, UTO €CJIU IJIS Ka-
TaJjiora yctaHosJjeH out sticky, MbI JOMKHBI 001aaTh ITPABOM Ha 3aIIUCH B KATAJIOT
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U ABJATHCA JU00 BJIazeJiblieM Q)aﬁna, aubo BJIageJibIieM KaTaJiora, Bii7(eo) cy1iep-
II0JIb30BaTeEJIEM.

Copmep:xumoe (aiiia MOXKET OBITH YJAJIEHO, TOJBKO €CJIN CUETUNK CCBHIJIIOK JOCTUT
suauenus 0. Kpome Toro, comep:xuMoe (aiiia HeIb3s YAAJIUTh, €CJAN OH OTKPBIT
KaKuM-JIu00 mporeccoM. Bo Bpems 3aKpeITu (haiija SApo B IePBYIO oUuepenb IIPo-
BepsAeT CUeTUYUK IIPOIECCOB, KOTOPBIE OTKPLLIN 3TOT (haiiia. Eciau sHaueHue sTOro
CUeTUYMKA JOCTUIJIO HYJISA, PO IPOBEPSAET CUETUNK CCBHIJIOK, U TOJIBKO €CJIU 3Haue-
HIe U 9TOI'0 CUeTUYNKA JOCTUTJIO HYJIs, comep:KuMoe (daiiia 6yaeT yaaieHo.

Ecnu B aprymenTe pathname nmepegaeTcsa CTPOKA OTHOCUTEJIBHOTO IYTH, (QhyHKIMA
unlinkat oTKJIagBIBAET IIYTH OTHOCUTEJIHEHO OTKPBITOI'O KaTaJIora, IPefCTaBJIeHHOI'0
daiinoBeIiM geckpuntTopom d. Ecam B aprymenTe fd niepegaercsa sHauernue AT_FDCWD,
OTHOCHUTEJbHBIN Y Th pathname OTKJIabIBAETCSI OTHOCUTEJIBHO TEKYIIIero pabouero
KaTaJiora BBI3BIBAIOIIEro IIpoIiecca. Ecau B aprymMeHTe pathname mepegaeTcsa CTpo-
Ka abCOJIIOTHOT'O ITyTH, apr'yMeHT ¢ UTHOPUPYETCH.

AprymeHT flag mo3BOJIAET BBI3BIBAIOIIEL IPOIrPAMME U3MEHATH ITOBEJEHIIE I10 YMOJI-
uyaHuio pyHKIuu unlinkat. Ecau ycranosier daar AT_REMOVEDIR, ¢pyaKIusa unlinkat
MOJKeT MCIOJb30BaThCA AJIA YAAJEHNUA KaTajaora, noqoouo Gyukinuu rmdir. Ecan
mepenaTh MYyCTO apryMeHT 7lag, unlinkat me#icTByeT momo0HO QPyHKITIE Unlink.

Mpumep

IIporpamma B tmcTuHTe 4.5 OTKPHIBAET (Daiiyi, a 3aTeM OTIIEIJIAET ero (TO eCThb yaa-
JIsIeT ¢ TTOMOIIbI0 pyHKITMU Unlink). ITocse aTOoro mporpamMmMa IproOCTaHABINBAETCS
Ha 15 cekyH 1 3aBepIlIaeT CBOIO PaboTy.

Jducmune 4.5. Omkpsvieaem gaiin, a 3amem yoansem ezo

#finclude "apue.h”
#include <fcntl.h>
int
main(void)
{
if (open(“tempfile”, O_RDWR) < 0)
err_sys("ownbka Bb30Ba GyHKUMM Open’);
if (unlink("tempfile”) < 0)
err_sys("ownbka Bb30Ba dyHKUMM unlink™);
printf( ¢ann ynaneH\n");
sleep(15);
printf(“"koHeu\n");
exit(0);
}

3amycK IporpaMMbl JaeT CJAeLYIOINe Pe3yIbTaThbI:

$ 1s -1 tempfile nocmompum pasmep paina

“TW-r----- 1 sar 413265408 Jan 21 07:14 tempfile

$ df /home nposeepum 06sem 0ocmyntnozo c60600H020 NPOCMPAHCMEQ
Filesystem  1K-blocks Used Available Use% Mounted on

/dev/hda4 11021440 1956332 9065108  18% /home
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$ ./a.out & 3anycmum npozpammy u3 aucmurnza 4.5 kax Qornoswlii npoyecc
1364 KOMAHOHAA 000/104KaA 8bL8e/1a UOeHMUDUKAMOP npouecca

$ oann ypaneH ¢aii omuyengen

1s -1 tempfile nposepum, 0cmaJncsa iu Qaia Ha mecme

1s: tempfile: No such file or directory 3anucy u3 kamadaoeza oviia yoanena
$ df /home npoeepum, 0c60000ULOCH Jiu OUCKOB0E NPOCMPAHCM.E0
Filesystem  1K-blocks Used Available Use% Mounted on

/dev/hda4 11021440 1956332 9065108  18% /home

$ Korey npozpamma sasepuwiuia pabomy, 6ce Qailsiol ObLIU 3AKPLLMbL
df /home menepb 00HCHO 0c80600UMbC NPOCMPAHCME0 HA OUCKe
Filesystem  1K-blocks Used Available Use% Mounted on

/dev/hda4 11021440 1552352 9469088  15% /home

Ha ducke ocsobodunoce 394,1 M6

JTa xapaKTepHas 0COOEHHOCTb (PYHKIIMK UN1ink 4acTO MCIIOJIb3yeTCs IIporpamMmma-
MU, 4YTOOBI 00eCTIeunTh yAajieHne BpeMeHHbBIX (DafijoB B caydyae aBapUUHOTO 3a-
Bepirenus. [Iporecc codgaeT daii ¢ TOMOIBI0 QYHKITUY 0pen Uau creat, a 3aTeM
cpasy ke BhI3bIBaeT GYHKIIMIO Unlink. OgHako (gaiia He OyaeT yaajieH, IOCKOJIbKY
ocTaeTcs OTKPBITHIM. TOJIBKO KOTZa MPOIlecC 3aKpoeT (DAl Uau 3aBepIIUT pabo-
Ty, UTO B CBOIO OUePeb 3aCTABUT SIAPO 3aKPBLITH BCe (PAilIbl, OTKPBIThIE IPOIIEC-
coM, (aitn OyzmeT yaaJseH.

Ecau aprymeHT pathname ABJsieTCA CHUMBOJIMUECKOU CCHLIKOM, OyIeT yaajaeHa cama
CHMBOJINUYECKAdA CChLIKA, a He (hailjl, Ha KOTOPHIIM OHA CChLIAETCA, — He CYIIEeCTBY-
eT PYHKIINU, KOTOpas yaaJasaaa 661 haiiy mo CMMBOJIMYECKOM CChIIKE.

IIpomece, obnamaroiiuii TPUBUJIETHUSIMHU CYIEPIOIb30BaTeNs, MOKET BBI3BATH
dyuRI®O Unlink IJIa yaaJeHUs KaTaJjora, eCIi TaKas BOSMOMKHOCTD IOAAEPIKU-
BaeTCS CUCTEMOM, HO BOOOIIE B TAKUX CIyUYasaX CIeAYyeT MUCIOJb30BaTh QYHKIIUIO
rmdir, KOTOPY! MBI pacCMOTPHUM B paszeiie 4.21.

YrnaauTh JKECTKYI0 CCBhLIKY Ha (Paiijl MM KaTaJor MOYKHO TaKiKe C ITOMOIITBIO
dyurmuu remove. s daitaoB GyHKRIIUA remove abCONIOTHO UAEHTUUYHA QYHKITUNT
unlink, gad kaTaJjgoros — pyHKIMHU rmdir.

#include <stdio.h>
int remove(const char *pathname);

Bosspaimaer 0 B cayuae ycrexa, -1 — B ciayuae omnoKu

Cranpapt ISO C onpepensiet remove Kak dyHKLMIO ans yaanenus cainos. Uctopnyecku
cnoxusleecs B UNIX HazBaHue unlink 6bi710 3aMEHEHO, NOTOMY 4TO B TO BPeMs B 60bLLNH-
CTBe ApYyrux onepaLuoHHbIX cucTeMm, Kotopsle cnefosanu ctaHaapty IS0 C, noHATMe cchbl-
NIOK Ha (aiinbl He NOALEPKMBANOCH.

4.16. PyHKUNN rename 1 renameat

g nepernMenoBaHuA (haiijaa MM KaTaJjora UCIOJb3yeTcsa QYHKIUA rename Wi
renameat.



168 MmaBa 4. ®annbl 1 KaTanorm

#include <stdio.h>
int rename(const char =oldname, const char =newname);
int renameat(int oldfd, const char =xoldname, int newfd, const char =newname)

06e Bosspaiaior 0 B ciryuae ycmexa, -1 — B crydae OIInOKu

Cranpapt ISO C onpepenset rename Kak dhyHKUMIO Ans nepeumeHoBanus taiinos. (IS0 C
BooOLe He kacaeTcs kaTanoros.) CraHaapt POSIX.1 pacwupun 310 onpeaeneHue, BKi0-
YMB B HETO KATaNoru v CUMBOJIMYECKME CChIKM.

Cienmyer oToeJIbHO PacCMOTPETh CIydyau, KOorjga apryMeHT oldname mpeacTaBJIsgeT
daiia, cUMBOJIUYECKYIO CCBHLIKY MM KaraJjor. Takike HeOOXOAUMO YIOMSAHYTh
0 TOM, UTO IIPOUBOMIET, €CJIU Newname yaxe CyIecTByerT.

1.

Ecau aprymenT oldname yxkaswiBaeT Ha (haiij, KOTOPBLIN He ABJIAETCA KaTajo-
TOM, IIPOUCXOAUT IIepernMeHOoBaHue (paiijia NIl CUMBOJINYECKOIl cChLIKU. Ecau
daiim newname yKe CyIIeCTBYeT, OH He JTOJIKeH ObITh KaraJyoroM. Eciu (daita
newname CyIIleCTBYeT U He SIBJISETCS KaTaJloroM, OH OymeT ynaJieH, a aiin
oldname OymeT mmepenMeHOBaH B newname. IIporecc qossKxeH obJiagaTh IPaBOM 3a-
IIKCH B KaTaJIoT !, Te HaxonAaTcA Gaiiabl newname u oldname, MOCKOJIBbKY IPEAIIO-
JlaraeTcsl BHeCEHUEe U3MEHEeHUH B 06a KaTaJjora.

Ecum aprymenT oldname yKasbIBaeT Ha KAaTAaJIOT, BBIMOJHIETCSA IePErMeHOBa-
HMe KaTtajora. Ecau newname cyIecTByeT, OH TaKsKe JOJKeH ObIThL KaTaJoroM,
M 9TOT KaTaJIor HOJKeH ObITh mycTbiM. (ITog «mycThbIM KATajioroM» MMeEeTCs
B BUAY KaTaJIOT, COAEPKAIINHA TOJbKO JBE 3alUCHU: «TOUKA» 1 «TOUKA-TOUKA».)
Ecuu newname cyiecTByeT U ABJIseTCA IIYCTHIM KaTaJIOTOM, OH OyaeT yaajieH,
a KaraJior oldname GyneT mepenMeHOBaH B newname. Kpome Toro, mpu mepenMeHo-
BaHUU KaTajiora apryMeHT newname He TOJI:KeH HauMHAThCI C UMEeHU KaTaJjora
oldname. Tak, HampuMep, HEJIb3A IIepenMeHOBaTh KaraJjor /usr/foo B /usr/foo/
testdir, TOCKONMBKY mpeskHee mMsa Karajora (/usr/foo) comep:kuTcsa B Hadaje
HOBOT'O IMEHHU 1 OH He MOXKeT ObITh y/aJIeH.

Ecau aprymeHTsI 0ldname Uiy newname ComepKaT UMsi CUMBOJIMYECKOH CChIIKH,
OyZzeT meperMeHOBaHA caMa CUMBOJIMYECKAsA CChLIKA, a He (aily, Ha KOTOPHIi
OHAa CCBLIAeTCA.

Karamgoru «Touka» m «TOUKa-TOUKA» HEJIb3S IIepenMeHOBaThb. Tquee, HH OJHO
13 9TUX MMEH He MOMKET IIepeJaBaTbCA B apryMeHTax oldname 1 newname.

B ocobom ciyuae, Korga apryMeHTHL oldname W newname yKa3bIBAIOT Ha OLUH
¥ TOT Ke aiii, GyHKIUA 3aBepIiiaercs 0e3 mpusHaKa OIMnOKY, HO U He IIPOu3-
BOIUT HUKAKUX U3MEHEHU M.

Ecuu daiin newname yixe CyIiecTByeT, MbI JOJIXKHBI 00JIafaTh TEMHU 2Ke IIpaBaMu,
UTO U IJid yaaJeHus (aitnra. Kpome Toro, mocKoJbKY MbI yAAJIAeM 3aIlliCh U3 KaTa-
Jiora, cofepskaiero aiia oldname, M co3maeM HOBYIO 3aluCh B (haiije Karajora,
e OymeT HaXOAUTHCS Newnamne, Mbl JOJKHBI 00JIaaTh IPaBOM Ha 3aIIUCh 1 BHITIOJI-
HeHNe IJIid 000X KaTaJIoroB.

dyuKmusa renameat gefCTBYeET Tak Ke, Kak QYHKIUA rename, KpoMe caydasi, Korga
KaKoi-1u60 M3 aprymMeHTOB, 0ldname WX newname, COOEPKUT CTPOKY OTHOCUTEIb-
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Horo iyTu. Ecau oldname orpemesieT OTHOCUTENbHBIN Iy Th, OH OTKJIAIbIBAETCS OT-
HOCHUTEJIBHO KaTaJjora, IpeJCcTaBIeHHOT0 (haiiIoBbIM AeCKPUIITOPOM 0ldfd. AHao-
THUYHO, €CJIU Newnane ompeneseT OTHOCUTEIbHBIN MyTh, OH OTKJIAAbIBA€TCSA OTHO-
CUTEJIBbHO KaTaJora, IIPeJICTaBIeHHOTO (haiJIOBBIM AeCKPUITOPOM newfd. B jro6om
U3 apryMeHTOB 0ldfd u newfd (uam B 000MX) MOYKHO TepemaTh 3Hauernme AT_FDCWD.
B sTOM ciyuae COOTBETCTBYIOIIHE OTHOCUTENbHBIE MYTH OYAYT OTKJIAIBIBATHCS
OTHOCHUTEJLHO TeKYIIeTo KaTaJora.

4 17. CumBonnYeckKkme CcCbiiku

CuMBOJIUECKAas CChIIKA IIPEACTaBJIsgeT cO00i1 KOCBEHHYIO CCBLIKY Ha (Paii, B OT-
JINYMe OT JKEeCTKOI CChLIKM, KOTOPAs ABJSETCSA MPAMBIM yKasaTeJeM Ha MHIEeKC-
HBIN y3e (aiiiaa. CUMBOJIMYECKYE CChIIKY OBIIN IPUAYMAHBI C IIeJIbI0 000HTH Or-
PaHUYEHUS, IPUCYIIHE JKeCTKUM CChIIKaM.

e JKecTKue cCHIIKY OOBIUHO TPEOYIOT, UTOOBI CCHIIKA U (halia pasMeIaanuch B Of-
HOU (haiiJIoOBOH cucTeme.

e Toawko CYIIEPIIOJIB30BATEJIb UMeEeT IIPaBO CO3JaBaTh XeCTKHE CChIJIKM Ha KaTa-
JIOT'H.

CuMBOJIMUECKHUE CCHIJIKYM He NMEIOT OrPaHUYeHl, CBA3aHHBIX ¢ (paiijIoBOIi crucTe-
MO, 1 JI000M IT0Jh30BaTEJb CMOMKET CO3/IaTh CUMBOJIMYECKYIO CCBLIKY Ha KaTa-
sior. CHUMBOJIMYECKME CCHIIKYM OOBIUHO HCIIOJNB3YIOTCS IJIA «IepeMelleHus» daii-
JIOB WJIM JasKe IIeJION nepapXuu KaTaJIoroB B [PYTI0oe MECTOIOJIOKEHNE B CUCTEME.

IIpu ucnmonb3oBaumu QYHKITNI, KOTOPBIE o0palaiTesd K paiiaaM o uMeHaM, Bce-
TIa Hy’KHO 3HATh, KAK OHU 00pabaThIBAIOT CUMBOJINYECKUe cChlIKU. Ecau QyHK-
U cJIeAyeT II0 CUMBOJIMYECKOII CChLIKe, OHA OyZeT BO3AeicTBOBaTh Ha (aiiil, Ha
KOTOPBIN YKa3bIBAET CUMBOJINUYECKAS CChLIKA. B IPpOTUBHOM cirydae omepanusd 0y-
JIeT IIPOU3BOAUTHCSA HAJ CAMOM CMMBOJMUYECKOM CCHLIKON, a He Haja (aiijom, Ha
KOTOpPBIM OHA YKasbiBaeT. B Tadi. 4.9 mpuBoAUTCA IIepPeUeHb OIMMCLIBAEMbBIX B ATOI
miaBe QYHKIMI, KOTOPBIE CJIEAYIOT II0 CHMBOJINUYECKUM CChLIKaM. B aToM cricke
OTCYTCTBYIOT QyHKIUU mkdir, mkfifo, mknod u rmdir — oHM BO3BpaIlalOT IPU3HAK
OImuMOKY, €CIU MM B KauyecTBe apryMeHTa IiepefaeTcsd CHMBOJIUYECKAsd CCHIIKA.
Kpome Toro, pyHKIUM, KOTOPHIE MPUHUMAIOT IeCKPUNTOD (haiiia, Takue Kak fstat
u fchmod, TaKsKe He OBLIN BKJIIOUEHBI B CIIMCOK, IIOCKOJIBKY B 9TOM CJIyuae 06paboT-
Ka CUMBOJINYECKUX CCBHIJIOK IIPOU3BOAUTCA (hYHKIIUAMU, BO3Bpamjaomumu ¢aii-
JIOBBIE TECKPUIITOPHI (KAK IIPaBUJIO, open). MicTOpryuecKu B PA3HBIX PeaIM3anuax
GyHKIUS chown mMo-pasHoMy obOpabaThiBajia CUMBOJIMYeCKUe cChlIKu. OgHaKO BO
BCEX COBPEMEHHBIX CHCTeMaX CNown cJIeAyeT II0 CUMBOJIUYECKUM CChLIKAM.

BnepBble cumBONMYeCKMe CCbiNKkK nossuamnck B 4.2BSD. MepBoHayanbHo dyHKLMA chown He
cflefoBana no CUMBOMMYECKMUM CChIIKaM, HO 3TO ee noBejeHne GbIN0 U3MEHEHO B BEPCUM
4.4BSD. Noppepxka cumBonuyecknx cconok B System V nossunace B Bepcuu SVR4, Ho, B 0T-
AnYne OT OPUTMHANBHON BepCUU, OHa CNefoBana no CUMBOJNYECKUM CCbiIKaM. B cTapbix
Bepcuax Linux (go 2.1.81) dhyHKuUMA chown He cnefoBana no CUMBONIMYECKUM cCbinkaM. Ha-
YnHas ¢ Bepcum 2.1.81 cyHKLMA chown ciieayeT no CUMBOAMYECKMUM CCbifikaM. B onepauu-
OHHbIXx cuctemax FreeBSD 8.0, Mac 0S X 10.6.8 u Solaris 10 dyHKuMA chown Take cnegyeTt
no CUMBONMYECKMM cCbinkam. Bce aTu nnatdopmsl npegocTaBaaoT GyHKLMIO 1chown ana
“3MeHeHWs BNajenblia cCaMMX CUMBOIMYECKUX CCbINOK.
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Tabauya 4.9. Humepnpemayus CuMB0AULECKUX CCOLLOK DASAULHBLMU PYHKUUAMU

®ynknusa| He caemyer mo cum-| Ciaexyer mo cuMBo-
BOJIMYECKOM CCBHLIIKE | INYECKOM CChLIKE

access .

chdir .

chmod .

chown .

creat .

exec .

lchown .

link .

lstat .

open .
opendir .
pathconf .
readlink .

remove .

rename .

stat .
truncate .

unlink .

CylIecTByeT OHO NCKJIIOUEeHe, He OTMeUueHHoe B Ta0. 4.9: xorma QyHKIIA open
BBIBBIBAETCA C YCTAHOBJIEHHBIMY OZHOBpeMeHHO (raramu O0_CREAT u 0_EXCL. Econu
B TOM CJIydae apryMeHT pathname COmep:KUT UM CUMBOJIMYECKOI CCBIIKY, (QYHK-
nus OyzeT 3aBepuIaTbCeA OIUOKOM ¢ Kogom EEXIST. CmesiaHO 9TO C IIeJIbI0 3aKPBITh
OpeIlllb B cucTeMe 0e30MaCHOCTU 1 IPEIOTBPATUTh BO3MOKHOCTD «0OOMaHa» IMPUBU-
JIETUPOBAHHBIX IIPOIECCOB ITyTEM ITOIMEHbI (hailJIOB CUMBOJINYECKU MU CCHIIKAMU.

Mpumep

C IOMOIITbI0 CUMBOJIMYECKOIT CCHIIIKY MOKHO CO3aTh 3aMKHYTYIO IeTJII0 B (haiiro-
BOIi cucTeMe. BOJIBLITNHCTBO (PYHKITNH, aHAJIUSUPYIOIINUX IYTh K (aitry, ooHapy-
JKUB TaKYIO IIeTJII0, BO3BPAIIIAIOT B errno Koj omubdku ELOOP. PaccmoTpuMm cienyio-
MIYIO TIOCJIEJOBATEIbHOCTE KOMAaH]I:

$ mkdir foo c030amu HOBbLIL KAMaJL02

$ touch foo/a cozdamv nycmoil paitn

$ 1In -s ../foo foo/testdir co30amv cumeonrutLecKyO CCLLAKY
$ 1s -1 foo

total 0

-TW-r----- 1 sar 0 Jan 22 00:16 a

Trwxrwxrwx 1 sar 6 Jan 22 00:16 testdir -> ../foo
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dra II0CJIeJOBATEeJIbHOCTh KOMaH/ co3LaeT KaTaJjor foo, ROTOpBIfI COOEPIXKUT (l)aﬁJI a
¥ CUMBOJIMYECKYIO CCBLJIKY Ha KaTaJor f00. Ha puc. 4.4 IIPUBOAUTCA CXeMa, Ha KO-
TOpOfI KaTaJioru ripeacraBJIEHBI B BUI€ Opr}IQHOCTeﬁ, a (baﬁJI — B BJ€ KBajgpara.

Puc. 4.4. Cumeoauyeckas ccolaka testdir cosdaem samxknymyw nemaio

HamnucaB mpocTyio mporpamMmy, KOTOpasl HCIOJb3yeT CTAHAZAPTHY0 (GYHKIIHIO
ftw(3) mas1 06xoa fepeBa KaTaJIOTOB U BbIBOJIAa UMEH BCEX BCTPETUBIINXCA (haiioB
¥ 3aIIyCTUB ee B Solaris, MbI TOJIyYuM

foo
foo/a
foo/testdir
foo/testdir/a
foo/testdir/testdir
foo/testdir/testdir/a
foo/testdir/testdir/testdir
foo/testdir/testdir/testdir/a
(u ewe MHO20 cMPOK, noka He npouioiidem owudka ¢ kodom ELOOP)

B pasgene 4.22 O6yzmer mpeacTaBiieHa Bepcuda QPYyHKIUU ftw, KOTopas UCIOJb3yeT
dyHKIUIO 1stat BMecTo stat, YTOOBI MPEAOTBPATUTD CJIEIOBAHIE II0 CUMBOJIMUYE-
CKHUM CChLIIKaM.

06patute BHUMaHue, 40 B OC Linux pyHKuUMsA ftwucnonb3yeT dyHKuMIo 1stat, noaTomy Bbl
He CMoXeTe HaboaaTb NOA0OHbIA 3P deEKT.

PazopBaTs TaKkyI0 3aMKHYTYIO IIETJIIO HE COCTABJISAET TPyaa. I 3Toro MOKHO BOC-
OJb30BaThCa PYHKITME unlink, uTo0bI yaaauTh aiia foo/testdir, Taxk Kax unlink
He cJiefyeT 10 CUMBOJUYECKUM cchlikaM. OgHaKo, ecau aHaJOTUYHASA TeTId Oy-
IeT CO3JaHa C IOMOIIIBIO JKEeCTKOH CChIIIKM, PA30PBaTh ee OyIeT HaMHOIO CJI0MKHee.
ITo sToii mpuunHe PyHKIUA 1ink co3aeT KeCTKHe CCBLIKIM Ha KaTaJOor'W TOJbKO
IPU HAJUYUU Y IIPOIecca IIPUBUJIETUI CYIePIIOJIb30BaTe .

lpn HanucaHWM OpUrMHANBHOTO TEeKCTa K 3ToMy pa3geny Puyapg CrueeHc pagu skcnepu-
MeHTa [ieiiCTBMTENbHO CO3/aJ TaKyto NeT/io B COBCTBEHHOI cucTeme. B pesynbrate daitno-
Bas cucTema Obina noBpexaeHa, U He nomorna aaxe ytunuta fsck(l). lns BoccTaHoBne-
HUsA $HaliNo0BOI CUCTEMBI NPULITOCH NPUGErHY T K NoMoWm yTuauT clri(8) u dcheck(8).

MoTpe6GHOCTb B XECTKUX CChIIKAX Ha KaTanoru fasHo npowna. Monb3oBatenu bonblue He
HYX[aloTcs B HUX, Bnarogaps GyHKUMM mkdir U CUMBONMYECKUM CCbITKaM.
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Korma mMbI oTKpbIBaeM (paiia u IepemaeM (PYHKIAH Open MM CHMBOJHMYECKOI
CCBLIKU, QYHKIIUA CJIEIYET IO CChLIKE 1 OTKPhIBaeT (haiij, Ha KOTOPHIN OHA yKa-
3prBaeT. Ecau daiis, Ha KOTOPHIN YKa3bIBAET CChLIKA, OTCYTCTBYET, QYHKITU 0pen
BOBBpAIIaeT IPUSHAK OIITMOKY, COO0IIIad 0 HEBOBMOKHOCTH OTKPHITUA (haiiaa. ITO
MOJKeT BBECTHU B 3a0JIy KIeHIe IT0JIb30BaTeIell, KOTOPhIe He 3HAKOMBI C CIMBOJIN-
YeCKUMU CCHIIKaMU, HATTPUMED:

$ 1n -s /no/such/file myfile co3damb cumB0IULECKYIO CCOLLAKY
$ 1s myfile

myfile Komanda ls zogopum, umo Qailn cyuecmayem
$ cat myfile nonpooyem 3a21AHYmsb 6HYMpob Qailia

cat: myfile: No such file or directory

$ 1s -1 myfile nonpoobyem ¢ Kaw4om -1

Trwxrwxrwx 1 sar 13 Jan 22 00:26 myfile -> /no/such/file

®daiin myfile cymecTByeT, OMHAKO YTUIUTA Cat yTBep:KAaeT 00paTHOE, IIOTOMY UTO
myfile — aTO cHMBOJIMUECKAsA CCHIJIKA, a caM (paiJ, Ha KOTOPBIN OHA YKa3bIBaeT,
OTCYTCTBYeT. 3allyCK KOMaHIbI 1S ¢ KJIIOUOM ~1 JaeT HaM ABe IOJACKa3KU: BO-TIep-
BBIX, CTPOKA BBIBOJIA 1S HAUMHAETCS C CUMBOJIA 1, KOTOPBIN 0003HAUYaeT CUMBOJIN-
ueckyio ccelIKy (link), a Bo-BTOPBIX, IMOCIELOBATEILHOCTD -> FOBOPUT O TOM JKe.
Y KoMaHIBI 1S ecTh erre oguH KJtou (-F), KOTOPBI# f00aBIAeT K UMEeHaM CUMBOJIN-
YeCKUX CCBLIOK cUMBOJ «@», 61aromapa ueMy MOXKHO 6€3 TPyJa pPaclo3HaTh MX
rasxke 0e3 Kiroua —1.

4.18. Co3gaHne N YTeHUe CUMBOJTIUYECKMNX CCbINTOK

CuMBOJIMYECKHE CChLIKY CO3aI0TCS € TIOMOIIBI0 PYHKITMY Symlink mwm symlinkat.

#include <unistd.h>
int symlink(const char =actualpath, const char xsympath);
int symlinkat(const char =actualpath, int fd, const char =sympath);

0O6e BosBpaiaior 0 B ciryuyae yemexa, -1 — B crydae omuoKu

B daiine karasiora cosmaercs HoBasA 3aIluCh sympath, KoTopas yKasbIBaeT Ha (haia
actualpath. @yHKIUA He TpeOyeT cylllecTBoBaHUA (aiija actualpath HaA MOMEHT
COBIAaHUA CUMBOJIMYECKOH CChIIKU. (MBI IPOAEMOHCTPUPOBAJIH OTY BO3SMOKHOCTH
Ha IIpuMepe B mpeabIayIneM pasgese.) Kpome Toro, He TpebyeTcs, 4To0bI (haiabl
actualpath m sympath HaXOAUJINCh B OMHOI U TOH sKe (haliJIOBOU CUCTEME.

dyurmusa symlinkat meficTByeT momo0HO symlink, HO KOTIa B apryMeHTe sympath me-
penaeTcsa CTPOKA OTHOCUTEJNBHOI'O ITyTH, 3TOT IIYTh OTKJIaAbIBA€TCA OTHOCUTEJIBHO
KaTraJjiora, IIpeICTaBJIEHHOTO (PAaiyioBBIM aecKpunTopoMm fd. Eciu B aprymeHnTe
sympath mepemaeTcsa CTPOKa abCOJIIOTHOI'O IYTH MJIN €CJIX B apryMeHTe fd mepemaer-
csa crnenuaJbHoe 3HaueHue AT_FDCWD, pyHKImaA symlinkat melicTByeT TOUYHO KakK
QyHKDUA symlink.

TlockoabKy QYHKITHS 0pen CJIeAYeT II0 CUMBOJIUYECKUM CCBLIIKAM, HAaM HEOOX0UM
WHCTPYMEHT, C TIOMOII[bI0 KOTOPOTO MOYKHO OBLI0 ObI OTKPBITH CAMY CUMBOJIUYECKY IO
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CCBLLJIKY, UTOOBI MIPOYNTATH UM (haiija, Ha KOTOPBIHA OHA CCBHLIAETCSI. ITHU HeHcT-
BUS BBINOJHAIOT pyHKIUU readlink m readlinkat.

#include <unistd.h>

ssize_t readlink(const char =restrict pathname, char =restrict buf,
size_t bufsize);

ssize_t readlinkat(int fd, const char =xrestrict pathname,
char =restrict buf, size_t bufsize);

06e Bosspaiaior 0 B ciyuae ycmexa, -1 — B crydae OIInOK T

9Ty PYyHKIUU COBMeEIIAIOT B cebe PyHKIUU open, read u close. B cayuae ycmexa
OHM BO3BPAIIIAIOT KOJUUECTBO IIPOUYUTAHHBLIX OaliT, pasdmMelrieHHbIX B buf. Comep-
JKMMO€ CUMBOJIMYECKON CCHIIKM, IIOMeIiaemMoe B 6ydep buf, He 3aBepIiiaeTcA HyJIe-
BBIM CIMBOJIOM.

dyurmusa readlinkat geiicTByer momo0OuHO readlink, Korma B apryMeHTe pathname 1e-
penaeTcsi CTPOKa abCOJIIOTHOTO ITyTH UJIU KOTA apTyMeHT d YCTaHOBJIEH B CIEIH-
aabpHOe 3Hauenue AT_FDCWD. OmHako, Korja B apryMeHTe fd yKasbIBaeTcs JeiicTBU-
TeJbHBIA (PANJIOBBIN JTECKPUIITODP OTKPBITOTO Karajiora W B apryMeHTe pathname
mepesaeTcda CTPOKA OTHOCUTEJBHOIO NyTH, (PpyHKImA readlinkat oTKJaagbIBaeT
noyThb pathname OTHOCUTEJIBHO KaTaJjora, IpeJcTaBJIeHHOTO JeCKPUIITOPOM fd.

4.19. BpeMeHHble XapaKTepucTukmn cpannos

B pasgeJte 4.2 rosopuiiocs, uto B pegaknuu craagapra Single UNIX Specification
o1 2008 roga 61710 yBeIUUEHO pas3pellneHre mojaei CTPYKTY PRI stat, mpeacTaBiaio-
X BPEMs, U Teleph OHU IIPEACTABJSIOT BpeMs He KaK IIpelkiIe — B CeKYHIAX,
a B CeKyHaX 1 HaHOCeKyHaax. PaKTuuecKoe paspelleHre 3HaUYeH 1 BpeMeHH, CO-
XpaHAeMbIX B aTpuOyTax (aiijia, 3aBUCUT OT peajmusalniuu (PamiiOBON CHUCTEMBI.
B daiimoBeIx cucTeMax, COXPaHAMIINX BPEeMs C TOUHOCTHIO IO CEeKYHIbI, ITOJISA
Cc HaHOCEeKYyHJaMu OyayT IoJIyJaTh HyJIeBoe 3HaueHue. B ¢hailioBeIX cucTeMax, co-
XPaHSAIOIUX BpeMs ¢ 00Jiee BBICOKOM TOUHOCTDBIO, JOJIU CeKYH OyaAyT Ipeodopaso-
BBIBATHCS B HAHOCEKYH/IBI 11 BO3BPAIIATHCSA B TOJISIX C HAHOCEKYHIaMMU.

Kamnawiii daiin xapaxkrepusyerca TpeMdA aTpubyTaMu BpeMeHU. VX HasHaueHUe
npusoauTcs B Tabu. 4.10.

OGpaTuTe BHHMaHNe Ha pasjanuyure MeKAy BpeMeHeM ITOCJeJHEero M3MeHeHUs CO-
IepsxumMoro (gaiiaa (St_mtim) 1 BpeMeHeM MoCJIe Hero n3MeHeH!s cTaTyca UHAeKC-
HOTO y3Ja (st_ctim). Bpemsa mocyieqHero nsMeHeHU s COAePKUMOTro (aiiia moKa3bI-
BaeT, KOTZa B MOCJIeTHUI pa3 BHOCUJINCH U3MeHeHuA B (aiia. Bpemsa mocienmero
M3MeHeHUA CTaTyca MHAEKCHOTO y3Jia OlpeaesideT BpeMs mocJjiefHell MoguduKa-
U WHAEKCHOro y3Jja (paiima. B sTo#l riiaBe Mbl yIOMUHAJM MHOXKECTBO OIepa-
IUH, KOTOPbIE U3MEHAIOT UHAEKCHBIN y3eJI, He 3aTparuBasd IPU 3TOM COAEPIKUMOe
daiiia: usaMeHeHUe IPaB AOCTyIIa, UAeHTU(MUKATOPA TOJH30BaTe A (Baaeablia),
KOJIMYEeCTBAa CCHLJIOK Ha (aiia u gpyrue. ITocKoabKy nHDOPMAIIUA HHIEKCHOTO V3~
Jla XPaHUTCA OTHEJHHO OT COIEeps:KuMoro (aiijga, To KpoMe BPEeMEHU IIOCJIeTHEr0
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N3MEHEHUA COOEPHKMMOTIo (banIa CyIIeCTBYEeT 1M TaKad XapaKTepuCTruKa, KakK Bpe-
M IIOCJIEAHEr'0 U3BMEHEHU A ero crTaTyca.

Tabruya 4.10. Tpu ampubyma épemenu, C813aHHbLE C KAHObLM PALLOM

ITome Onucanue IIpumep | Kmouu komauas: 15(1)
st_atim | Bpemsa mocaenuero goctyna K cogepKuMomy | read -U
daiima
st_mtim | Bpema mocienHero usaMeHeHUA COLEPIKUMO-| write II0 YMOJIYaHUIO
ro daiiaa
st_ctim | Bpemsa mocsemHero nuameHeHus craryca mH-| chmod, -C
JEeKCHOI'0 y3Ja chown

3aMeThTe, YTO CHUCTEMA He OTCJIEKUBAET BPEMs IOCJIEJHEr0 JOCTyIla K WHAEKCHO-
my yaJay. Ilo aToit mpuunHe PYHKIMYU access u stat, HampuMep, He UBMEHAIT HUA
OIHY U3 TPEeX BeJUYNH.

Bpems mocaenHero moctyma K (paiiiy 4acTo UCIOJIb3YeTCs CUCTEMHBIMY aIMUHHI-
cTpaTopamMu AJs yAAJeHUA HeHYKHBIX (paiijoB, K KOTOPLIM JaBHO HUKTO He o0pa-
mrajcs. Kinaccunueckuii mpumMep — ynaJjerne (GaiijoB c mMeHaMu a.0ut 1 core, K KO-
TOPBIM He oOpalmajiuch 0ojsee onHON Hexesiu. [ BBITIOJHEHUA ITOJOOHOTO poma
JIeCTBUU OUEHb YacTo npuMeHsaeTca yruaurta find(1).

Bpewmsa mocsiegHero usMeHeHU A COAEPKUMOro (aiijaa u BpeMs IIoCJIeIHero n3MeHe-
HUS CTaTyca WHAEKCHOTO y3Jia MOTYT MCIIOJIb30BaThCs, YTOOBI 0TOOPATD IAJId apXu-
BUPOBAHUA TOJLKO Te (haiiabl, COAEP:KUMOe KOTOPHIX IIPETEPIIEes0 UBMEHEeHUA NI
Y KOTOPBIX OBLJI M3MEHEH CTATYC MHIEKCHOTO y3Ja.

KomaHnpza 1s MoskeT oToOpakaTh UM COPTUPOBATH TOJIBKO II0 OJHOMY U3 TPeX 3Ha-
yenuii. [lo ymosuanuio Ipu 3amycke ¢ KJa0UoM -1 uin -t OHa UCIOJIb3yeT BpeMs
mocJeAHero u3MeHeHus cogep:rumoro (daiina. Kiatou -u 3acTaBiser ee UCIOIB30-
BaTh BPeMs IIOCJIELHEr0 JOCTYIIA, a KJII0U —C — BpeMsA IOCJIeJHer0 U3MeHeHUA CTa-
Tyca UHIEKCHOTO y3Ja.

B raba. 4.11 npuBoauTcsa mepeueHb (GYHKIIUNA 1 UX BO3AEHCTBYUE HAa O9TU TPU BeJIN-
yuHbI. B pasngeie 4.14 MbI y3Ke TOBOPUJIN, UTO KATaJOT — 9TO HA caMoM JeJie aii,
COCTOSAIIMI U3 CepUU 3amuceii, Kayaasa U3 KOTOPBIX COIEPKUT uMs (aiijaa u HO-
Mep MHIEeKCHOro ysJja (aiina. [lobaBiaeHue, yaajleHue NI U3MeHEeHNEe dTUX 3aIH-
celi IPUBOAUT K M3MEHEHHWIO 3HAUEHWI BpeMeHU, CBA3AHHBLIX ¢ Karajorom. Ilo
9Toit TpuunHe Tabi. 4.11 comep:KUT OAHY KOJIOHKY IJId aTpuOyTOB BpeMeHU, CBs-
3aHHBIX C caMUM (DaiioM MU KaTaJIOTOM, M OTAEJbHYIO0 KOJOHKY AJIA aTPuOyTOB
BPEMEHU POAUTEIbCKOro KaraJsora. Cosmanue HOBoOro (aiina, HaTpuMep, BO3aeit-
CTBYeT Ha BPEMEHHBIE XapaKTEePUCTUKU He TOJHKO caMoro aiiia, HO 1 KaTrajora,
B KOTOpPOM 3TOT (aitn pasmerniaerca. OgHaAKO omepanuy YTeHNA U 3aIINCU OKAa3bI-
BAIOT BJIUSHUE TOJBHKO Ha MHIEKCHBIN y3eJ (haiiia M HUKAK He CKa3bIBAIOTCH Ha
comepsrarlemM 3ToT (ailys Karajore.

(@yurmuu nkdir u rmdir 6yayT obcyskaarbea B paszaeine 4.21. dyHKIuuU utimes,
utimensat, futimens ommcaHsbl B cienyromieM paszaeie. Illects pyHKIUI ceMeiicTBa
exec paccmarpuBaioTcs B paszesie 8.10, a pyurmuu nkfifo u pipe — B riiase 15.)



4.20. ®yHkumm futimens, utimensat 1 utimes 175

Tabauya 4.11. Brusrue pa3auinvlx QYHKUUL HA 8peMs nocsedHezo docmyna
K (aiiny, nociedHezo usdmernenus co0eprumozo ¢aiia u nociedHezo
U3MeHeHUus cmamyca UHOeKCHO20 Y314

DyHKIUA Daiia nau Popurens- | Pasnmea | Ilpumeuanue
KaTaJjor CKMIi KaTaJor
a|m| c a|m| c

chmod, fchmod . 4.9

chown, fchown . 4.11

creat . . . . . 3.4 Cospanue HOBOTO (haiiia
(0_CREAT)

creat . . 3.4 YceueHue CyImecTBYIOIIETrO
daiima (0_TRUNC)

exec . 8.10

lchown . 4.11

link . . . 4.15 | PoguTenbCKUl KaTAJIOr IJIS
BTOPOT'O apryMeHTa

mkdir . . . . . 4.21

mkfifo . . . . . 15.5

open . . . . . 3.3 Cospmanue HOBOTO (haiiia
(0_CREAT)

open . . 3.3 VceueHue CyIecTBYOIIETO
daiima (0_TRUNC)

pipe . . . 15.2

read . 3.7

remove . . . 4.15 | Korga remove = unlink

remove . . 4.15 | Korga remove = rmdir

rename . . . 4.16 | s oboux aprymMeHTOB

rmdir . . 4.21

truncate, ftruncate . . 4.13

unlink . . . 4.15

utimes, utimensat, . . . 4.20

futimens

write . . 3.8

4.20. dyHkuunm futimens, utimensat n utimes

Cy1ecTByeT HECKOJIbKO (DYHKIIUI, ITO3BOJAIOINX N3MEHATh 3HAUEHUS BpeMe-
HU IIOCJIeHEr0 IOCTyIla U IocjemHero maMmeHenusi daiiiga. Oyurmuum futimens
u utimensat MOAAEPIKUBAIOT 3HAUCHU S BDEMEHU C TOUHOCTDHIO [0 HAHOCEKYH/T, TPU-
HUMAasd CTPYKTYPY timespec (Ty ke camMyio, YTO UCIOJIb3yeTCA CeMeicTBOM (hyHK-
Ui stat, KaKk OMUChIBaeTCs B pasmesie 4.2).
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#iinclude <sys/stat.h>
int futimens(int fd, const struct timespec times[2]);

int utimensat(int fd, const char =path, const struct timespec times[2],
int flag);

0O6e BosBpaiaior 0 B ciryyae yeuexa, -1 — B crydae ominoOKu

B nepsoMm siemMeHTe MaccuBa times o0e QPYHKIUMY IPUHUMAIOT BPEeMs IOCJIEIHET0
JocTyia K (aiiay, a BO BTOPOM — BpeMsA MHOCJIEJHEr0 M3MEHEHUS COAEePKIMOI0
(aiina. O6a sSHAUEHN S NHTEPIPETUPYIOTCA KaK KaJIeHJapHOe BPeMs — KOJIHUUECTBO
CEeKYH/, IIPOIeAINNX ¢ HauaJja IMOoXU, KaK omuckiBaeTcsa B paszaese 1.10. Tosu ce-
KYHJ BEIPAXKAIOTCA B HAHOCEKYHIAX.

B aprymenTe times MOKHO IIepeaaTh YeThIPe 3HAUCHU :

1. ITycroit ykasarenb. B aTom cayuae BpeMs mocjeaHero gocryna K daiay u Bpe-
MsA TOCJeHero maMeHeHus aiija yCTaHABAWBAIOTCS PABHBIMU TEKYIIEMY
BpPEMEHMU.

2. VKasaresJb Ha MacCHUB C ABYMs CTPYKTypamu timespec. Ecau B Kakoi-1u60 ms
CTPYKTYP HoJie tV_Nnsec coIep:KuUT crenuaabHoe 3HaueHue UTIME_NOW, B kauecT-
B€ COOTBETCTBYIOIIET0 3HAUEHNUA BpeMeHU (haiijga MIpUHUMAaeTCs TeKyliee Bpe-
M, IPU 9TOM 3HaUEHUe MOJIA tV_SeC UTHOPUPYETCA.

3. VKasaTesb Ha MacCUB C ABYMs CTPYKTypamu timespec. Ecau B Kakoi-1u6o us
CTPYKTYP IoJie tV_nsec comep:KUT crienuaabHoe 3HaueHue UTIME_OMIT, cooTBeT-
CTBYIOIllee 3HAUEHE BpeMeHU (paiia He UBMEHAETCA, IIPU 9TOM SHAUEHUE II0JIA
tv_sec urHopupyercs.

4. YkasaTeJb Ha MacCHUB C IByMsA CTpyKTypamu timespec. Eciu B Kakoii-mubo us
CTPYKTYDP II0JIe tV_NSeC COAEPKUT 3HaUueHue, oTandaoe oT UTIME_NOW m UTIME_OMIT,
COOTBETCTBYIOIIlee 3HAUEeHWEe BpeMeHU (hailyia ompenessieTcsa IIOJIAMHU TV_SecC
u tv_nsec.

IIpuBusiernm, HeoOXOAMMEIE IJIs BBI3OBA (DYHKI[WII, 3aBUCAT OT 3HAUEHUS apry-
MeHTa times.

e Ecuu B aprymeHTe times mepemaeTcs IIyCTON yKasaTeJ b WJIU II0JIe tV_nsec Ka-
KOI-1100 U3 CTPYKTYP YCTAHOBJIEHO B 3HaueHue UTIME_NOW, Torma mporiece IoJi-
JKeH o0JiaaTh MPaBOM 3anucu B daiiyi, uiau uMeTh 3G (HEKTUBHBINA UAEHTUMU-
KaTop II0JIb30BaTesd, COBIAAAIONNH ¢ naeHTU(GUKATOPOM Biadesbiia daiiia,
nin o6JialaTh IPUBUJIETUAMU CYIIePIOJIb30BATEIA.

e Ecuu B aprymenTe tines mepemaercs He IyCTOHN yKasaTeJb 1 moJje tv_nsec B 00e-
X CTPYKTYypax uMeeT 3HaUeHUe, oTamyHoe ot UTIME_NOW i UTIME_OMIT, mporecc
IOJIKeH UMeTh d9(P(PeKTUBHBIA UAeHTU(PUKATODP MOJIb30BaTe A, COBIA AT
¢ UJeHTU(PUKATOPOM BJaeablia daiiia, uin 06/1agaTh TPUBUJIETUAMU CyIIep-
noJsib3oBaresia. IIpocToro mpaBa Ha 3anuCh OyeT HELOCTATOUHO.

e Eciau B aprymenTe times mepenaeTcs He IIYCTOM yKasaTeb 1 moJie tv_nsec B obe-
UX CTPYKTypax umeetT 3HaueHue UTIME_OMIT, mpoBepKa mpaB AOCTyIa He IPOU3-
BOOUTCH.
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VsmeHUTh 3HAUEHUA BPEMEHU C IIOMOIIBI0 futimens MOKHO TOJIBKO AJISA OTKPBITOTO
daitna. DyHruusa utimensat mo3BossgeT UBMEHUTH BpeMs IIOCJIeJHET0 JOCTYIIa 1 Bpe-
M IIOCJIeTHEr0 u3MeHeHuA (aiiia mo ero uMeHu. 3HAUEHME apryMeHTa pathname uH-
TepIpeTupPyeTcsa KaK CTPOKA OTHOCUTEJILHOTO IIYTH, KOTOPBIA OTKJIAABIBAETCSA OT
KaTaJiora, IIpeiCTaBJIEHHOI'0 apr'yMeHTOM fd, B KOTOPOM MOXKHO IiepeiaThb (haiiio-
BBIH IECKPUIITOP OTKPBITOTO KaTaJjora UJan clienmajabHoe 3HaueHue AT_FDCWD, cooT-
BETCTBYIOIIIEe TEKYIIEeMY KaTaJoTy BBI3BIBAIOIIETO IIpollecca. Kcau B apryMeHTe
pathname yKasaHa CTPOKAa aOCOJIIOTHOTO ITyTH, aPTYMEHT ¢ UTHOPUDPYETCA.

AprymeHT flag GyHKIIME utimensat MOKHO MCIIOJIH30BAaTh AJIA U3MEeHEHUA TIOBee-
HUA 0 yMOJUaHUIO 3Toi hyHKnuu. Eciu B aTOM aprymeHTe nepenath diar AT
SYMLINK_NOFOLLOW, 6ymeT n3MeHATHCA BpeMs caMOii CUMBOJIMYECKOIT CCHIIKY (ecoiu
apryMeHT pathname CChLIAETCA Ha CUMBOJINYECKYIO CChLIKY). Ilo ymoruanMio QyHK-
U cJlefyeT II0 CUMBOJIMYECKUM CChLIKAM U NU3MeHsIeT 3HaUeHU BpeMeHU 11eJIeBO-
ro (haiisa, Ha KOTOPBIA YKa3bIBAET CCHIIKA.

06e pyuxiuu, futimens u utimensat, BKrtouens B craugaptT POSIX.1. TpeTbsa QyHK-
mus, utimes, Bkarouena B craugapT Single UNIX Specification kak uacTs paciiiupe-
Huit XSI.

#tinclude <sys/time.h>
int utimes(const char =pathname, const struct timeval times[2]);

Bosspaimaer 0 B cayuae ycrexa, -1 — B cayuae oInoKu

DyHKIUA Utimes n3MeHsAeT 3HaUeHUs BpeMeHU B (aiiye ¢ uMeHeM pathname. Apry-
MeHT times ABJIAeTCA yKa3aTejieM Ha MacCUB IBYX 3HAUEHNI BpeMeH! — IoCJIeTHe-
T0 JOCTyIla U IOCJeNHero U3MeHeHNUA COLEePKMMOr0 — HO BBIPAKEHHBIX B CEKVH-
JlaxX ¥ MUKPOCEeKYHIaX:

struct timeval {

time_t tv_sec; /x cekyHas */

long  tv_usec; /* MuUKpocekyHmp x/
1

OOpaTuTe BHUMaHVe: HEBOZMOXKHO 3aJaTh BpeMdA IIOCJIefHEH MoAMMPDUKAIIUY CTa-
Tyca MHAEKCHOTrO y3Jia (St_ctim), TaK KaK OHO aBTOMAaTUYECKU M3MEHAETCA B pe-
3yJIbTaTe BbI30Ba PyHKIIUM utimes.

B mexoroprix Bepcusax UNIX xomanzga touch(l) ucmonbsyer aTy pyHkIiuio. Kpome
TOrO, CTaHAapTHBIE apxuBaTophl tar(l) m cpio(l) MOryT BBIBBIBATH 3TH (DYHKIIMU
JULA YCTAHOBKY COXPAHEHHBIX IIPU apXUBAIMU BPEMEHHBIX XapaKTePUCTUK pacIia-
KOBaHHBIX (haiiyios.

Mpumep

IIporpamma B siuctTuHTe 4.6 TPOM3BOAUT yceUeHMe AJIUHEI (haiisa g0 HYJIA, NCIOIb-
3ya QyaKIuio open ¢ paarom 0_TRUNC, HO He mBMeHAET IPU STOM HU BpeMd MOCTIe]-
HeTo JocTyna K ¢airy, Hu BpeMd IMocaeaHero nsMmeneHus daiiaa. YToObl J0OUTHCA
Takoro adexTa, mporpaMMa CHavaJia IOJIydYaeT 3SHAUEHUA BPEMEHHBIX XapaKTe-
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pucTuk (aiyia ¢ moMoIbio GyHKIUY Stat, 3aTeM ycekaer pasmep aiija 10 HYJIA
U B 3aKJIIOUEHUe IepeycTaHaBJIMBAaeT 3HAUEHUS BPEMEHHU C IIOMOINbI0 (PYHKIINK
futimens.

Jlucmune 4.6. Ilpumep ucnonvsosanusa pynkyuu futimens

#include "apue.h”

#include <fcntl.h>

int

main(int argc, char =argv[])

{
int i, fd;
struct stat statbuf
struct timespec times[2]

for (1 = 1; 1 < arge; i++) {

if (stat(argv[i], &statbuf) < 0) { /* nonyunTb 3Ha4eHus BpemeHu =/
err_ret("%s: ownbka Bb3oBa ¢GyHKUMM stat™, argv[i]);
continue;

}

if ((fd = open(argv[i], O_RDWR | O_TRUNC)) < 0) { /* yceyeHue =/
err_ret("%s: ownbka Bb3oBa (GyHKUMM open”, argv[i]);
continue;

}

times[0] = statbuf.st_atim;

times[1] = statbuf.st_mtim;

if (futimens(fd, times) < 0) { /* YCTaHOBWTb 3HAYEHWS BPEMEHW =/
err_ret("%s: ownbka BbidoBa ¢pyHKkumu Futimens™, argv[il);
close(fd);
}
exit(0);

}

MpbI MO2KeM IPOLEMOHCTPUPOBATE PA0OTy IIpPorpaMmbl u3 JucTuHra 4.6 ciaenyro-
LM IIPUMEPOM.

$ 1s -1 changemod times onpedenum pasmep U 8pems nociedHezo uameHeHus Qailnios
-rwxr-xr-x 1 sar 13792 Jan 22 01:26 changemod

-rwxr-xr-x 1 sar 13824 Jan 22 01:26 times

$ 1s -1u changemod times onpedenum apems nocaednezo docmyna

-rwxr-xr-x 1 sar 13792 Jan 22 22:22 changemod

-rwxr-xr-x 1 sar 13824 Jan 22 22:22 times

$ date 8bLeedem mexyuiee epems u damy

Fri Jan 27 20:53:46 EST 2012

$ ./a.out changemod times sanycmum npozpammy u3 aucmurnza 4.6

$ 1s -1 changemod times U nposepum pe3yJsibmamaol

-rwxr-xr-x 1 sar 0 Jan 22 01:26 changemod

-rwxr-xr-x 1 sar 0 Jan 22 01:26 times

$ 1s -1u changemod times npoeepum makice 8pems nocaednezo docmyna
-rwxr-xr-x 1 sar 0 Jan 22 22:.22 changemod

-rwxr-xr-x 1 sar 0 Jan 22 22:22 times

$ 1s -1c changemod times u 8pemsa nociedHezo u3meHeHUs cmamyca UHOeKCcHoz0 Yy3ia
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-rwxr-xr-x 1 sar 0 Jan 27 20:53 changemod
-rwxr-xr-x 1 sar 0 Jan 27 20:53 times

Kax MbI 1 o:xuga m, BpeMs IocJaefHero AocTyna K Gaiiay 1 BpeMs HOCJIeIHell Mo-
IUPUKAIUT er0 COAePIKUMOro He udMeHuInch. OTHAKO BpeMs IOCJIeIHero u3me-
HEeHUus cTaTyca MHIEKCHOTO y3Jia ObLIO yCTAHOBJIEHO PaBHBIM BPEMEHH! 3aIlycKa
IPOrpaMMBI.

4.21. ®yHkunun mkdir, mkdirat n rmdir

Cosganne KaTaJoroB MPOU3BOAUTCS C MOMOIIBI0 (PyHKIMY mkdir m mkdirat, a yma-
JIeHWe — C IIOMOIIBI0 QyHKIIUU rmdir.,

#include <sys/stat.h>
int mkdir(const char =*pathname, mode_t mode);
int mkdirat(int fd, const char =pathname, mode_t mode);

O6e BosBpamiaoT 0 B ciryuae ycrnexa, -1 — B cirydyae OrmOKu

I9Tu PYHKIINHU CO3AI0T HOBBIH ITyCTOM KATaJIOT. S3aIllICU «TOUKAa» U «TOUKa-TOUKa»
cosmaioTcA aBromaTuuecku. IIpaBa mocTyma K KaTaJjory, 3aaBaeMble apryMeHTOM
mode, MOIU(MUITUPYIOTCS MacKOU pesKuMa co3nanus (hpaiijaoB mpoliecca.

OueHb YacTO BCTpeUaeTcs OInbKa, Koraa apryMeHT node HasHavaeTcs 1Mo aHaJo-
ruu ¢ paiiaaMu: BRIZAIOTCA TOJIBKO IIpaBa Ha 3aIuCh 1 Ha uTeHue. Ho 1ia KaTaJjo-
TOB, KaK ITPaBUJI0, HEOOXOAUMO YCTaHABIMBATD XOT ObI OTUH OUT, TAIOIITUH ITPABO
HAa BBITIOJTHEHUE, UYTOOBI PA3PEeIuTh JOCTYII K (haiisiaM, HaXOAAIIUMCS B KaTaJore,
o ux nMeHawM (yupaskHernue 4.16).

W nenTuduKaTopsl mM0JIb30BaTed U IPYIIIbl YCTAHABIUBAIOTCSI B COOTBETCTBUU
c IpaBUJIaMU, IPUBEIEHHLIMU B paszele 4.6.

B onepauunoHHbix cuctemax Solaris 10 u Linux 3.2.0 HOBbI KaTanor HacieayeT 6uT set-gro-
up-ID ot popuTensckoro katanora. ®aiinel, co3faHHble B HOBOM KaTasore, HacNefyoT OT
KaTanora upgeHtudukatop rpynnsl. B Linux 310 noBefeHne onpepenseTcs peanusayuei
tannosoi cuctemsl. Hanpumep, caiinossie cuctemsl ext2, ext3 n ext4 npefocTaBnsioT Ta-
KYt0 BO3MOXHOCTb NPY UCNONb30BAHUM OMPeAeNeHHbIX Kntoyeil komanabl mount(1). OgHako
peanusauus cdaiinosoit cuctemsl UFS ans Linux He npefnonaraet BO3MOXHOCTH BbiGopa:
6uT set-group-ID HacnepyeTcs BCeraa, YTobbl UMUTUPOBATL UCTOPUYECKU COXUBLLYIOCA
peanusauuio BSD, rge upeHtudmkaTop rpynnel Katanora HacieayeTca oT pOAUTENbCKOTO
Kartasora.

Peann3sauunu, ocHoBaHHble Ha BSD, He nepepatoT 61T set-group-ID no HacneacTBy — B HUX MPO-
CTO Hacnepyetca upeHTudmkatop rpynnsl. lockoneky onepaunoHHble cuctembl FreeBSD 8.0
1 Mac 0S X 10.6.8 ocHoBaHbl Ha 4.4BSD, oHu He TpebytoT HacnefoBaHusa 6uTa set-group-ID.
Ha 3Tux nnatcdopmax BHOBb co3fjaBaemble hainbl U KaTanoru BCcerga HacnepyioT ULEeHTU-
uKaTop rpynnbl pofUTENbCKOrO KaTanora He3aBUCUMOo 0T COCTOsIHMA 6uTa set-group-ID.

B panHux Bepcuax UNIX He 6bin0 dhyHKLmMM mkdir. OHa BNepBble nosiBunach B 4.2BSD n SVR3.
B Gonee paHHWX BepcuAX, 4TOOLI CO3AaTh HOBbI KaTaslor, NPoLecc A0MKeH OblN BbI3bIBATH
dyHKumio mknod. OfHAKO MCMONb30BaTb 3TY MYHKLMIO MOT TONBKO NpoLece, obnapatowuii
npuBMNErUAMU cynepronb3oBaTens. YTo6bl Kak-To 060iTH 3TO OrpaHuyeHue, 0ObIYHas
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KOMaHpaa co3aaHus katanoramkdir(1) gomkHa 6bina MMETb yCTaHOBNEHHbIN 6UT set-user-1D
W NpUHAANexaTb Noib3oBaTento root. Ytobbl co3fath katanor U3 npouecca, Heo6xoAUMOo
Ob1N10 BbI3bIBATH KOMaHAy mkdir(1) c nomowbto hyHKUMM system(3).

dyurmusa nkdirat meficTByeT mogoouo pyukiuu nkdir. Eciu B aprymenTe o mepe-
laeTcda cuenuaibHoe 3HaueHme AT_FDCWD mim ecsii B apryMeHTe pathname yKasaHa
CTPOKa abCOJIOTHOTO Iy TH, Mkdirat meficTByeT TouHO Kak mkdir. B mpoTuBHOM CIy-
yae apryMeHT fd UHTepIpeTupyeTcd KaK (haiijoBbIN JeCKPUITOP OTKPBHITOTO KaTa-
JIOTa, OTHOCUTEJBHO KOTOPOT'O OTKJIaAbIBAETCA ITyTh pathname.

VYnaneHue mycToro KaraJjora IIpou3BOAUTCS ¢ IIOMOIIbI0 (hyukItuu rmdir. Hamomn-
HaeM, YTO MYCTHIM Ha3bIBAETCS KaTaJIOT, KOTOPBIN COAEPIKUT TOJLKO ABE 3aIIUCH:
«TOYKa» U «TOYKA-TOUKAa».

#include <unistd.h>
int rmdir(const char =*pathname);

Bosspaimaer 0 B cayuae ycrexa, -1 — B cayuae omrnoKu

Ecau B pesysbraTe BbI30Ba 9TOH (DYHKIIUM CUETUNK CCHIJIOK HA KaTaJOT CTAHOBUT-
cA PaBHBIM HYJIIO U IIPU 3TOM HUKAKOU IIPOIleCC He YIAEPKMBAET KAaTaJIOT OTKPHI-
TBHIM, IIPOCTPAHCTBO, 3BaHIMAaeMOe KaTaJoroM, ocBobosknaeTcsa. Ecau oguH niu 60-
Jiee TIPOIIECCOB JEPsKaT KaTaJIoT OTKPBITHIM B MOMEHT, KOT/J]a CUETUNK CCBHLJIOK JTOC-
Turaer 3HaueHUA 0, GyHKIUA yAaasgeT IOCIETHIOI CCHLIKY U IIepell BO3BPATOM
YIPAaBJIEHUS yIaJIsgeT 3allCh «TOYKa» U «TOUKA-TOUYKa». Kpome Toro, B TaKkom Ka-
TaJIore He MOTyT OBbITh CO3JaHbI HOBBIE (haiiabl. OmHaKko (aiia Karajora He yaais-
eTcsd, ITOKa MOCJIeHME poliece He 3aKpoeT ero. ([laske ecoiu Apyroi mporiece aep-
JKUT KaTaJIOT OTKPBITHIM, BPAM JU OH TaM MOJKET JejaTh 4TO-TO 0COOEHHOe, TaK
KaK [IJIs YCIIEIITHOTO 3aBepIleHnd PYyHKIIUY rmdir KaTaJor oI KeH ObLI ObITh IIYCT.)

4.22. YTeHue KaTaloros

IIpounrars nHDOpPManMio 13 daiijaa KaTasora MOXKeT J000i, KTO UMeeT IIPaBo Ha
YTeHUe SToro Karajgora. Ho TOJIbKO AP0 MOKET BBIIIOJTHATH 3aIlIUCh B KATAJIOTH,
61arozaps yeMmy o0eclieunBaeTcsa COXPaHHOCTH (haiiioBoii cucteMbl. B pasnese 4.5
MBI YTBEP:K AN, YTO BOBMOKHOCTE CO3LaHUA U yAaleHusa (GaiijaoB B KaTajiore Om-
peneJsifgerca OMTaMM IIPAB Ha 3aIIUCh U HA BBHINIOJIHEHNE, HO HTO HE OTHOCUTCS K He-
ocpeACTBeHHOM 3anucu B (aiiys karaJora.

dakTrueckuii popmart ¢aiioB KaraysoroB 3aBucut or peanusanuu UNIX u apxu-
TEeKTYPHI (paiisoBoii cuctembl. B panuaux Bepcuax UNIX, rakux rak Version 7,
CTPYKTypa KaTaJoros ObLjIa OYeHb IPOCTOH — KasKJasl 3aIliCh nMeJjia (DUKCUPOBAH-
HyIo AauHy 16 6aiiT: 14 6aiiT OTBOAMIIOCH M/ UMeHH (paiiaa u 2 6aiiTa — OJid HOMe-
pa urgekcHoro y3aa. Korma B 4.2BSD 6n1s1a fo6aBiieHa MoAqep KKa 0oJiee IIMHHBIX
uMeH (paiioB, 3aIIMCH CTAJIN UMETh IIePpeMeHHYI0 JJINHY. OTO 03HAUAJI0, UTO JII06as
IporpaMMa, BBEITIOJHSIONAaA MPAMOe UTeHre JaHHbIX 13 (haiisa KaTaJjora, momama-
Jia B 3aBUCUMOCTB OT KOHKPETHOII peasusanuu. YTo0bl yIPOCTUTH HOJ0KEHUE e,
0b1y1 paspaboTaH HabOp PYHKIWI nyia paboThI ¢ KaTajoraMu, KOTOPBIA CTaJl da-
cthio crargapra POSIX.1. Muorue peaausanui He JOIYCKAIOT UTEHUSI COLEPIKI-
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moro (aiijloB KaTaJoroB ¢ ITOMOIIBIO0 (DYHKIIUH read, TeM CAaMBIM IPEHSATCTBYSA 3a-
BUCHUMOCTHY IPUJIOKEHUI OT 0COOEHHOCTEeH, IIPHUCYIIUX KOHKPETHOM pean3alinm.

#include <dirent.h>

DIR xopendir(const char =pathname);
DIR =fdopendir(int fd);

Bossparaer yrasaress B ciydae yernexa uinu NULL — B crydae omubru
struct dirent =readdir(DIR *dp);

Bosspaiiaer ykasaresb B caydae yciuexa,
NULL — B cryuae JOCTHIKEHUA KOHI[A KaTaIora I OIINOK I

void rewinddir(DIR =*dp);
int closedir(DIR =*dp);

Bosspaimaer 0 B ciayuae ycrnexa uiu -1 — B crydae OIIMOK T
long telldir(DIR =dp);

Bosspartijaer sHaueHMe TeKYIIeil TO3UIIUU
B KaTaJjore, aCCOIMUPOBAHHOM C 0P

void seekdir(DIR =dp, long loc);

dDyuknus fdopendir Bmepssie mosBuiaach B Bepcuu 4 craugapra Single UNIX Spe-
cification. OHa mpeoOpasyeT JeCKPUITOP OTKPBITOrO (aiiaa B cTPYKTYypy DIR mias
WCITOJIb30BAHUSA B APYTUX QYHKIIMSAX 00CIYKUBAHNUS KAaTaJIOr0OB.

Dyurmuu telldir u seekdir He ABIAIOTCS YacThio crangapra POSIX.1. 9To pactiu-
penus XSI crapgapra Single UNIX Specification — mosTomy npenmnosaraercs, 4To
OHU JOJIXKHBI OBITH pean30BaHBI BO Bcex Bepcuax UNIX, ciaemyromimux sToi cie-
nupUKaIuN.

Kak BbI moMHUTE, HEKOTOPBIE 13 9TUX (PYHKIIUNA UCIIOJIb30BAJINCh B IPOrpaMMe 13
auctuHra 1.1, KoTopas BOCIPOM3BOAMIIA OTPAHNUYEHHYO (PYHKIIMOHAJIBHOCTD KO-
MaHJIbI 1S.

CrpykTypa dirent ompezesieHa B ¢aitse <dirent.h> u 3aBUCUT OT KOHKPETHO pea-
ausanuu. Ogaaxo B a10001# Bepcun UNIX aTa cTPyKTypa COAEPKUT KaK MUHUMYM
cJelyIoIue 1Ba 0.

ino_t d_ino; /* HOMep WHAEKCHOro yana =/
char d_name[]; /+ cTpoka umeHu daina, 3aBepuianuascss HynesbM CUMBOMIOM x/

Moned_ino He onpegeneHo B ctaHpapte POSIX.1, nockonbKy 3Ta xapakTepucTmKa 3aBUCHT
OT KOHKPETHOI peanu3almu, Ho OHO onpezenseTcs B pacluperun XSI 6asoBoro cTaHaap-
Ta POSIX.1. Cam xe ctanpapt POSIX.1 onpefenseT TobKO noae d_name B 3TO CTPYKTYpe.

O6paTuTe BHUMaHMe, YTO pasMep moJid d_name He ompejeseH, HO TrapaHTUPyeTcHd,
UTO OH OyZeT He MeHbIle 3HaueHua NAME_MAX, He BKJIOUas HYJIeBO CUMBOJI (BCIIOM-
"HuTe Tabua. 2.12). Tak Kak cTpoka umMeHu (haiijga 3aKaHUMBaAETCA HYJIEBBIM CUMBO-
JIOM, He MMeeT 3HAUeHUs, KaK OIpeJieJieH MaccuB d_name B 3aroJIOBOYHOM (paiie,
TOCKOJIBKY Pa3Mep MaccruBa HE COOTBETCTBYET JIJINHe nMeHH  (aiija.
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DIR ABJAeTCA BHYTPEHHEN CTPYKTYPOI, KOTOpas WCIOJb3YeTCA ITUMU CEeMBbIO
byHRIUAMYU N1 XpaHeHudA nHpopMmanuu o Karajgore. Ilo cBoeMy HasHaAUeHUIO
cTpykKTypa DIR moxoska Ha cTpyKTypy FILE, mcnosbsyeMyio QyHKIUAMY CTAaHAAPT-
Hoit 6MbGJIMOTEeKM BBOA,/BBIBOMIa, KOTOpasd OyIeT onmcaHa B IiaBe .

VYkasaresb Ha cTPYKTYpPY DIR, BodBpaIaeMblii pyukituamu opendir u fdopendir, uc-
TOJIb3yeTCs B KauecTBe apryMeHTa OCTAJbHBIX IATH QyHKINNA. DyHKIUA opendir
BBITIOJIHSAET EPBUYHYIO0 MHUIINAJIN3AIUI0 TAKUM 00pa3oM, YTOObI IOCIeY IO H
BBI3OB readdir mpoumTaJI mepByo 3anuchk us (paitaa karasgora. Korma crpykrypa DIR
cosmaeTcda pyHKIHeN fdopendir, BIOOp MepBOi 3amMuc, Bo3BpaliaemMoii (hyHKIuek
readdir, 3aBUCUT OT cMeIeHnA B (Daiijie, CBA3aHHOM C JECKPUIITOPOM, IIepeaHHBIM
dyurrmuu fdopendir. Ilopanok ciaenoBanma 3amnrcell B KaTaJjore, Kak IpaBujo, 3a-
BHCUT OT Peain3alyuy U OOBIYHO He COBIAAAET C aI(haBUTHBIM.

Mpumep

Mz Bocmosb3yeMcesa STUMU GYHKIUAME paboThl ¢ KaTaJoraMH HIPU HATTUCAHUU
IporpaMMBbI, BRITIOJTHSIOIEH 006X0/T fepeBa KaTaioros. Ilesb mporpaMMbl COCTOUT
B TOM, YTOOBI ITOACUYUTATD KOJUUYECTBO (DAiI0B KaKIOTO TUIIA U3 IEePEUNCIEHHBIX
BTab. 4.3. [Iporpamma, mpuBeieHHAaA B IUCTUHTE 4.7, TIPUHUMAET €TUHCTBEHHbBIN
mapaMeTp — MMs HAaYaJILHOTO KaTaJjora — M PeKYPCUBHO CIIYCKAETCS OT dTOM TOUKK
BHES 110 nepapxuu Karajoros. B OC Solaris umeercs pyuxmus ftw(3), koropas 06-
XOIUT ePeBO KaTaJIOroB, BEI3bIBAS OIIPeAesIAeMYI0 IT0Ib30oBaTe eM PYHKIUIO A5
Kaskoro BeTpeueHHOro (aitia. Ho ¢ Hell cBA3aHa omHa mpobJieMa: OHA BBHI3BIBAET
dyaKIUIO stat guaA Kakzoro (daiija, B pesysabTaTe 4Yero IporpaMma cjegyeT II0
CUMBOJIMUECKUM CChLIKaM. Hampumep, ecau Mbl HAUHEM IIPOCMOTP KaTaJIOTOB OT
KOpHS (paiiIoBOM CUCTEMBI, B KOTOPOM MMEETCA CUMBOJINUECKA s CChLIKA C UMEHEM
/1ib, ykasbIBaromiaa Ha KaTtaJor /usr/lib, Bce ¢aiiabl B KaTajore /usr/lib oyayT
COCUMTaHBI ABaKAbI. UTOOBI ycTpaHUTSE 9Ty mpobiemy, OC Solaris npenocraBiger
JMOTIOJTHUTEIbHYI0 PYHKITUIO nftw(3), TTO3BOJAIOITYIO OTKJIIOUYUTDL CJIeTOBAHUE TIO
CUMBOJIMYECKUM CCBHIJIKAM. XOTsS MOYKHO OBLJIO ObI MCIIOJIB30BATh (PYHKITMIO Nftw,
JaBalTe Bce-TaKU HAIIUIIIEM COOCTBEHHYIO Bepcuio (GhyHKIIMU 06X0/a fepeBa KaTa-
JIOT'OB, YTOOBI IIOKA3aTh MIPUHIIUITEI PA0OTHI C KAaTaJIOraMu.

B SUSV4 dyHKUMA nftw BKIOYEHA B CTAHAAPT Kak YacTb pacwupeHus XSI. Peanusayum 3toi
(hyHKUMM MMeloTCA B onepaLnoHHbIx cuctemax FreeBSD 8.0, Linux 3.2.0, Mac 0S X 10.6.8
u Solaris 10. Cuctembl, ocHoBaHHble Ha BSD, npegocTtaBnsioT yHKumio fts(3) c aHanornyHom
tbyHKUMOHanbHoCcTblo. OHa peanu3oBaHa B onepauuoHHbIX cuctemax FreeBSD 8.0, Li-
nux 3.2.0 ¥ Mac 0SX 10.6.8.

Jlucmune 4.7. Pekypcu6Hulii 00x00 depesa Kamanozo8 ¢ nodciemom Koiuvecmaea
@gaiinos no munam

#include "apue.h”
#include <dirent.h>
#include <limits.h>

/* Tun GyHKUMKM, KoTopas OyaeT Bh3bBAaTbCH [/ Kax[oro BCTPEYEHHOro daina =/
typedef int Myfunc(const char =, const struct stat », int)

static Myfunc myfunc;
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static int
static int

myftw(char =, Myfunc «);
dopath(Myfunc «*);

static long nreg, ndir, nblk, nchr, nfifo, nslink, nsock, ntot;

int

main(int argc, char =argv[])

{

int

ret;

if (argc != 2)
err_quit(“Wcnonb3oBaHue: ftw <HayanbHbil_KaTanor>")

ret = myftw(argv[1], myfunc); /+ BbnonHseT BCl paboTy =*/

ntot = nreg + ndir + nblk + nchr + nfifo + nslink + nsock
if (ntot == 0)

ntot = 1;/+ B0 usbexaHue neneHus Ha 0; BbBecTM 0 A9 BCEX CYETYMKOB */

printf( obuunbie daine = %71d, %5.2f %%\n", nreg,
nreg=100.0/ntot)

printf(“katanorn = %71d, %5.2f %%\n", ndir
ndir=100.0/ntot)

printf(“cneunanbHoie danns 6104HbX ycTponcTs = %71d, %5.2f %%\n", nblk

printf(“"cneunanbHole Ganns cUMBOMBHLIX yCTpoicTs = %71d, %5.2f %%\n", nchr

}
/x

nblk=100.0/ntot)

nchr=100.0/ntot)

printf("FIFO = %71d, %5.2f %%\n", nfifo,
nfifo=100.0/ntot)

printf(“cumonunyeckune ccunkn = %71d, %5.2f %%\n", nslink
nslink+100.0/ntot);

printf("cokets = %71d, %5.2f %%\n", nsock
nsockx100.0/ntot);

exit(ret)

x 000MTU [epeBo kaTanoros, Ha4duHad C kaTanora “pathname”.

* [lonb3oBaTenbckas ¢yHkums func() BbBbBAETCA ANA KaxAoro BCTPEYEHHOro daina.

*/
#tdefine
#tdefine
#define
#define

FIWF 1/«
FIWD 2/«
FTW.DNR 3 /=
FTW NS 4/«

/*

static char =fullpath
static size_t pathlen

static int
myftw(char spathname, Myfunc =func)

{

fullpath = path_alloc(&len); /+ BbaenuTb namaTe ang PATH_MAX+1 6anT «/

dainn, He ABNALWWIACA KaTanorom x/

kaTanor =/

KaTanor, KOTOPbA HE [JOCTYyNeH Ang 4TeHus */
dain, wHdopMauMio O KOTOpOM =/

HEBO3MOXHO MOMYYWUTb C nomoubl stat =/

/* MOMHbIA NyTb K Kaxgomy U3 odainos */

/+ BO3BpAaWaem TO, 4TO BepHyna dyHkuus func() =/

/* (nucTuHr 2.3) «/

if (pathlen <= strlen(pathname)) {
pathlen = strlen(pathname) = 2;

if ((fullpath =

realloc(fullpath, pathlen)) == NULL)
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err_sys(“ouwnbka Bb3oBa realloc™)

}
strepy(fullpath, pathname)
return(dopath(func));

}

/*

= 06xon nepesa kaTanoros, HaumHas ¢ “fullpath™. Ecnm "fullpath” He saBnseTcs
* KaTanorom, Ansg Hero BbidbBaeTcs lstat(), func() u 3aTem BbNOAHAETCH BO3BPAT.
* [lns KaTanoros nNpoM3BOAMTCS PEKYPCHBHbIA BH3OB QYHKLMM
*/
static int /* BO3BpallaeM TO, 4YTO BepHyna ¢yHkums func() =/
dopath(Myfunc+ func)
{
struct stat  statbuf
struct dirent =dirp
DIR =dp;
int ret, n;

if (lstat(fullpath, &statbuf) < 0) /+ ouwnbka Bb30oBa (GyHKUMKM stat =/
return(func(fullpath, &statbuf, FTW_NS));

if (S_ISDIR(statbuf.st_mode) == 0) /+ He kaTanor =/
return(func(fullpath, &statbuf, FTW_F));

/*
« 9T0 KkaTanor. CHavyana Bui3oBem dyHkumio func()
« a 3aTem obpaboTaem BCe dainbl B 9TOM KaTanore.
*/
if ((ret = func(fullpath, &statbuf, FTW_D)) != 0)
return(ret)

n = strlen(fullpath)

if (n + NAME_MAX + 2 > pathlen) { /+ yBenninTb pasmep Oydepa */
pathlen == 2
if ((fullpath = realloc(fullpath, pathlen)) == NULL)

err_sys("ownbka Bh30Ba realloc”)

}

fullpath[n++] = ' /°

fullpath[n] = 0

if ((dp = opendir(fullpath)) == NULL) /+ kaTanor HemocTyneH =/
return(func(fullpath, &statbuf, FTW_DNR));

while ((dirp = readdir(dp)) != NULL) {

if (stremp(dirp->d_name, ".") == 0 ||
stremp(dirp->d_name, "..") == 0)
continue; /* NponycTWTb KaTtanorm “." n .7 «/
strepy(&fullpath{n], dirp->d_name); /+ pobaBuTb umg nocne cnawa x/
if ((ret = dopath(func)) != 0) /* pekypcug x/

break; /+ Bbixon no ounbke */

}

fullpath[n-1] = 0; /* cTepeTb 4acTb CTPOKM OT C/lswa W A0 KoHua */

if (closedir(dp) < 0)
err_ret("HeBo3MOXHO 3akpbTb KaTanor %s”, fullpath)
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return(ret);

}

static int
myfunc(const char =pathname, const struct stat =statptr, int type)
{
switch (type) {
case FTW_F:
switch (statptr->st_mode & S_IFMT) {
case S_IFREG: nreg++; break
case S_IFBLK: nblk++; break
case S_IFCHR: nchr++; break;
case S_IFIFO: nfifo++; Dbreak;
case S_IFLNK: nslink++; break;
case S_IFSOCK: nsock++; break;
case S_IFDIR: /+ kaTanoru AonxHel umeTb type = FTW_Dx/
err_dump("npudHak S_IFDIR pnsa %s™, pathname)
}
break;
case FTW_D:
ndir++;
break;
case FTW_DNR:
err_ret("3akpuT gocTyn K katanory %s”, pathname)
break;
case FTW_NS:
err_ret("ownbka BhH30Ba dyHkUuMM stat gna %s”, pathname)
break;
default:
err_dump("HeuasecTHun TUN %d ona darhna %s”, type, pathname)
}
return(0);
}

Jra mporpamMma IoJIyUYnIach faske 60jee YyHUBEPCAIbHOM, UeM ObIJIO HEOOXOAMMO
IJIA OeMOHCTpaInuu Bo3MOKHOCTel (yHKIu#d ftw m nftw. Hanpumep, QyHKITA
myfunc Bcerza BosBpaiaet sHauernue 0, XoTsa QyHKIUA, KOTOPAs ee BEISBIBAET, I'0-
TOoBa 00paboTaTh U HEHYJIeBOe 3HAUEHNE.

3a [IomOJHUTEeNbHON MH(popMaIimeil 0 TeXHUKe o0xo[a JepeBa KaTajJoroB W HC-
TOJb30BAHUU €€ B cTaHAapTHHIX KoMauaax UNIX — find, 1s, tar u xpyrux — obpa-
maditeck K [Fowler, Korn and Vo 1989].

4.23. ®dyHkumn chdir, fchdir n getcwd

1A Kaskaoro mpoliecca ompeesieH TeKyInui pabounii Katayior. OTHOCUTEIBHO 3TO-
'O KaTaJiora BbIYUCJIIAKTCA BCE€ OTHOCUTEJIbHBIE ITyTU (TO €CThb IIyTH, KOTOPbLIE HE Ha~
YUHAIOTCA C CUMBOJIA ¢JId111a). Korma moib3oBaTeib BXOAUT B CCTEMY, TEKYIITM pa-
00UYMM KaTaJIOrOM OOBIYHO CTAHOBUTCS KATaJIOT, YKa3aHHBIH B IIIECTOM IT0JI€ 3aIINCH
u3 daitna /etc/passwd, — ZOMAITHUM KATAJOT TOJab3oBaTe . TeKyuii pabounit Ka-
TAJIOT — ATO aTPUOYT IIpoIlecca, JOMAIITHUI KaTaJoT — aTpUOyT IMOJIb30BaTe .
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IIporecc MoKeT UBMEHUTH TeKYIIUI pabounii KaTaJor ¢ TOMOIIbI0 QYHKITUY chdir
uyu fchdir.,

#tinclude <unistd.h>
int chdir(const char =pathname);
int fchdir(int fd);

Bosspaiaror 0 B ciryuae ycmexa, -1 — B cirydae OIInoOKu

Hosgsblit pabounit KaTajaor MOKeT ObIThH IIPEICTaBJIEH KaK B BUJE CTPOKU pathname,
TakK 1 (PaiiJoBbIM JECKPUIITOPOM.

Mpumep

ITocKoabKYy TeKyIuii pabouuii KaTajor ABJIAETCA aTPUOyTOM IIPOIlecca, BHI30B
dyHKIMU chdir B JoUuepHEM IIpoliecce HUKAK He BJIMAET Ha TEeKYIUN paboumii Ka-
TaJIOT POAUTEIbCKOTrO mporecca. (OTHoIIeHUa MeKAy ImpolieccaMu 6oJiee TOaPoo-
HO MBI PACCMOTPUM B TJIaBe 8.) TO 03HAUAET, YTO IIPOrpaMma B iucTuHre 4.8 pado-
TaeT He TaK, KaK MbI OKHUIaeM.

Jducmune 4.8. IIpumep ucnonv3oéanus GyHKyuu chdir

#include "apue.h”

int

main(void)

{
if (chdir("/tmp™) < 0)

err_sys("ownbka Bb30Ba dyHKUMM chdir™);

printf(“kaTanor /tmp cTan Texkyuum pabouum kaTanorom\n'");
exit(0);

}

Ilocsie koMIMIATIE ¥ 3aITyCKa STOM IPOrPAMMBI MBI IIOJIYYUM CJIEYIOIIVe pe-
3yJITATHI (Mycd — BBITIOJIHAEMBIN (haiia IporpaMMbl):

$ pwd

/Jusr/1lib

$ mycd

kaTanor /tmp cTan Tekyuum pabouum KaTanorom
$ pwd

/Jusr/1lib

Terymuii paboumii KaTajor KOMaHIHOW OO0OJIOUKM, 3aIyCTUBIIENH IPOrpPaAMMY
mycd, He m3MeHMJICA. ITO MOOOUHBIN 3h(EKT crrocoba 3amrycKa IporpaMM KOMaHT-
HOIt obostoukoii. Kaskmas mporpaMMa BIIOJHSETCA KaK OTAEJNbHBIIN ITpoIiece, 0Ja-
rozaps 4ueMy TeKYIIUi pabounii KaTajor caMoil KOMAaHIHOM 000J0UKY HeJIb3s 13-
MEHUTH BBIBOBOM (PyHKIMU chdir ma mporpammbl. I[lo aToit mpuuwmue GQyHKIIUA
chdir moJisKHA BBI3BIBATHCS CAMOII KOMAHIHOIM 000JIOUKOM, JIJId 4ero KOMaHIHbIe
000JIOUKHY IPEIOCTABJIAIOT BCTPOSHHYIO KOMAHIy Cd.
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TIocKOMBKY SAAPO XPAHUT CBEJEHUS O TEKYIeM paboueM KaraJjore, JOJKeH ObITh
CII0CO0 IOJIYUHTh €r0 TeKyIljee 3HaueHue. K corxaiennio, sApo XpaHUT He MOJTHBIHI
OyTh K KaTaJIOTy, & HEKOTOPYI0 MHYI0 MH(DOPMAIINIO, TAKYI0O KaK yKasaTeslb Ha
BUPTYaJbHBIHN y3eJ (V-node) Karajora.

Alapo Linux MoxeT onpefienuTb NOAHbIA NyTb K KaTanory. KoMnoHeHTb 3TOro nyTu pasbpo-
CaHbl N0 TabNMLLAM CMOHTUPOBAHHbIX (haiiIOBLIX CUCTEM U K3LUA KATalI0roOB U MOBTOPHO CO-
OupaloTca BOeAMHO, HaNnpuMep, Koraa BeIMOSHAETCA MOMbITKA MPOYUTATb CUMBOMYECKYIO
cebinky /proc/self/cwd.

Yro0bI OIIpeneJ UuTh aOCOJMIOTHBIA IIYTh K TEKYIIeMy padoueMy KaTaJory, Hy:KHa
byHKIMS, KoTOpas OyoeT ImepeMeraTbCsi BBEPX IO AepPeBy KaTaJIoroB, HaUMHASA
¢ TeKyImero («TouKa») 1 faJjee uepes creliiaabHble KaTaJoru «TOUYKa-TOUKa», IOKa
He JOCTUTHET KOPHEBOIr'0 KaTajora. B KakJoM M3 IPOMEKYTOUHBIX KaTaJOoroB
dyHKIIMA OyAeT ynTaTh 3amucu u3 (aiijga Karajgora, IIoKa He HalifeT Ha3BaHUe,
COOTBETCTBYIOIIlee MHAEKCHOMY Y3JIy IPeAbIAYIIero Karajaora. [loBTOpsd 8Ty mpo-
eaypy, HoKa He OyAeT JOCTUTHYT KOPHEBOU KaTaJioT, Mbl B Pe3yJIbTaTe IMOJIyUNM
abCOJIIOTHBIN IYTH K TEKYIeMy paboueMy KaTajory. K cuacTbio, Takasa GyHKIIUA
yJKe CYIIIeCTBYET.

#include <unistd.h>
char =getcwd(char =buf, size_t size);

Bosspaimaer ykasarenab Ha buf B caydae ycexa, NULL — B caydae ommmuoKu

Jroit pyHKIIUU TpedyeTca mepenaTh aapec 6ydepa buf u ero pasmep B baiitax. By-
dep moKeH OBITH JOCTATOUYHO OOJIBIITIM, YTOOBI BMECTUTD CTPOKY a0COJIIOTHOTO Y-
T K KaTaJIOTy IIJIIOC 3aBepIIatoniuil HyaeBoi cuMBoi. (IIpobsemMy BbIZeIeHu TIa-
MSATH IJIA CTPOKU aOGCOIIOTHOTO ITYTH K (haiiay MbI yiKe o0CcyKaaiu B pasaee 2.5.5.)

HekoTopble cTapbie Bepcun UNIX fonyckaioT B KayecTBe yka3aTens Ha bydep nepeaasatsb
3HayeHue NULL. B aTom ciydae dyHKLMA cama BbigenseT ans Oydepa namaTb pa3Mepom size
6aiiT c nomoLybto hyHKLMKM malloc. Takoe NoBefeHNe He NpeyCcMaTpUBAETCA CTaHAApTaMu
POSIX.1 unm Single UNIX Specification, n ero He cnepyeT ncnonb3oBaTh B NpOrpammax.

Mpumep

IIporpamma, mpeacTaBiieHHaA B JIUCTUHTE 4.9, IIepexX0oquT B YKa3aHHBINA KaTaJIoT,
IoCJIe Uero BhI3bIBAET Jetcwd 1 BRIBOJUT CTPOKY IIYTH K TEKYIIleMY padoueMy KaTa-
Jsory. ITocJie 3amycka mporpaMMbl MBI IIOJIY UM CJIELYIOIIee:

$ ./a.out

cwd = /var/spool/uucppublic

$ 1s -1 /usr/spool

Irwxrwxrwx 1 root 12 Jan 31 07:57 /usr/spool -> ../var/spool
Jducmune 4.9. IlIpumep ucnonv3osanus Qynryuu getewd

#include "apue.h”

int
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main(void)

{
char *ptr;
size_t size;

if (chdir("/usr/spool/uucppublic™) < 0)

err_sys("ownbka BhH30Ba GyHKUMM chdir™);
ptr = path_alloc(&size); /+ Hawa COBCTBEHHas OQYHKUMS */
if (getcwd(ptr, size) == NULL)

err_sys("ownbka Bb3oBa getcwd"”);

printf("cwd = %s\n", ptr)
exit(0);
}

O6paTuTe BHUMAaHUE, YTO QPYHKIUA getcwd caeayeT o CUMBOJINYECKUM CCBIIKAM,
KaK 9TO U JOJI?KHO OBITH B COOTBETCTBUU C TA0JI. 4.9, HO OHa MOHATHA HE NMEET, UTO
moIrajia B KaTaJor /var/spool mo CMMBOJIMUYECKOM CCBLIKE /USr/spool. To ogHa 13
0COO0EHHOCTel CUMBOJINUECKUX CCBHIJIOK.

dyurmua getcwd oueHb yao0OHA AJIA MPUJIOKEHN, B KOTOPBIX BOBHUKAET HE00XO-
IUMOCTb BO3BpaTa K IEePBOHAYAJBHOMY TEKyIeMy KartaJory. s srtoro mepen
CMEHOH TeKyIIero pabouyero KaraJjora HyKHO BBI3BATh getcwd ¥ COXPAHUTH IIOJTY-
yeHHOe 3HaueHue. 1o OKoHUaHuM paboThl MOYKHO IepeaTh COXPAaHEHHYIO CTPOKY
dyHKIIUY chdir 1 BEpHYTHCS B IIEPBOHAYAJJBbHBIN PAOOUYMIA KaTaJIoT.

dyurmusa fchdir mpemocTaBiserT ee 60Jee TPOCTOIT CIIocob peleHusa 9ToH 3ama-
yu. BmecTo BhI30oBa (hyHKIMU getcwd MOMKHO OTKPBITH TEKYIIIUHA KaTaJoT, coXpa-
HUTH (PANJOBBIA AECKPUIITOP U IIOCJE 3TOTO CMEHUTh TeKyIuii KaraJjor. Korma
BOBHUKHET HEOOXOAMMOCTb BEPHYTHCS K IIEPBOHAYATILHOMY MECTOIIOJIOMKEH U0, OC-
TaeTCs IIPOCTO IIepefaTh JeCKpUnTop QyHKIunM fehdir.

4.24. CneumnanbHble pannbl yCTPOUCTB

OueHb YacTO BOSHUKAET IMyTaHUIA ¢ moaamu st_dev u st_rdev. Ham oHu moTpeby-
foTcA B pasgene 18.9 npu Hanucaunu pyuxiuu ttyname. [IpaBuiaa nx ncmoab3oBa-
HUSA IPOCTHIL.

o Kampgasa daiiioBad cucTeMa XapaKTEPU3YETCs CTAPIIUM U MJIAAIITNM HOMepaMu
YCTPOMCTBA, KOTOPBIE IIPEACTaBICHBI SJIeMEeHTAPHBIM CUCTEeMHBIM THUIOM dev_t.
Crapmiuiit HoMep yCTpPoicTBa UAeHTU(DUIIUPYET ApaiiBep YCTPOMCTBA ¥ MHOTIA
YKasbIBaeT, ¢ KAKOI ILIaToi mepuepuiiHoro yCTpoiicTBa CaeayeT B3anMOLencT-
BoBaTh. Muafminii HoMep uAeHTH(GUIHPYEeT KOHKpeTHoe IIomycTpoiictBo. Ha
puc. 4.1 661710 MOKa3aHO, UTO HA OAHOM M TOM K€ IMCKOBOM YCTPOMCTBE MOYKET
pasMelraTbcsa HeCKOJbKO (haioBbIX cucTeM. Bee (haiijoBble cuCTEMBI Ha Of-
HOM U TOM ’Ke AVMCKOBOM YCTPOICTBE, KaK IPaBUJIO, UMEIOT OIUHAKOBbIE CTap-
e HoMepa, HO Pa3JInuHble MJIaJIIre HOMepa yCTPOMCTRA.

e OOGBIUYHO CTAPIINN ¥ MJIAAIINI HOMEpPa YCTPOMCTBA MOYKHO IIOJYUUTH C IIOMO-
I[bI0 MAKPOCOB, OIPEJEJIEHHbIX B OOJIBIIIMHCTBE peaus3alluii: major m minor.
ITO 03HAUAET, UTO HAM He HYKHO 3aJyMbIBaThCA, KAK XPAHATCS JBa HOMepa
B OJHOII mepeMeHHo’ Tuna dev_t.
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B paHHux Bepcusax UNIX cTapwuil v Mnaglwmii Homepa ycTpoicTB XpaHUANUCh B BUAE 16-pas-
PAAHOrO LLesI0ro Yncna, B KOTOpom 8 pa3pafoB OTBOAWIOCh AN1A CTapluero Homepa u 8 pas-
pAnoB — [Aa Mnaflwero Homepa yctponcTea. FreeBSD 8.0 n Mac 0S X 10.6.8 ucnons3yiot
AN 3TUX Lenein 32-pa3psaaHble Lienble YUCNa, rAe ANA XpaHeHWs CTapluero Homepa ycTpon-
CTBa OTBOAMTCA 8 pa3psAA0B, a ANA Miajllero Homepa ycTponcTea — 24 paspsaga. Ha 32-pas-
pAAHbIX nnaTdopmax Solaris 10 ucnonb3yet 32-pa3pagHbie Leble YuCna, B KOTOPbIX ANA
cTapluiero Homepa oTBoauTCA 14 pa3pAafos, a AnA MNajlwero Homepa — 18 paspagos. Ha
64-pa3pafHbix niatdopmax Solaris 10 ucnonb3yet 64-pas3pafHbie LEble YACNA, B KOTOPbIX
noja KaXfblit HoMep 0TBOAMTCA NO 32 pa3psfa. B Linux 3.2.0, HecMoTps Ha To, YTo TUR dev_t
onpepeneH Kak 64-pa3psjHoe Lenoe 4ucio, noj CTapluinii HOMEpP OTBOAMTCA TONbKO
12 pa3pspos, a nog mnagwuii — 20 pa3psagos.

Cranpapt POSIX.1 oroBapuBaeT cyliecTBoBaHue TUna dev_t, Ho He onpefenseT popmar xpa-
HEHUs U CNOCOO MHTEPNPETALMU ero COLEPKUMOro. B 60NbLIMHCTBE CUCTEM ANSA ITUX Lieneit
CYLeCTBYIOT MaKpOChl major minor, HO UMA 3aroNoBoYHOro haina, B KOTOPOM OHU onpefe-
NIeHbl, 3aBUCUT OT KOHKpeTHOW cuctembl. B BSD-cuctemax ux onpepeneHus HaxopaTcs
B dhaiine <sys/types.h>. B OCSolaris oHu onpegenexsbl B daiine <sys/mkdev.h> noTOMY 4TO
onpepaeneHns MakpocoB B (aiine <sys/sysmacros.h> B Solaris cuutaioTcs yctapesmnmu;
B Linux — B thaitne <sys/sysmacros.h> KOTOpbI nogKkaoyaeTcs B daine <sys/types.h>.

e B mojye st_dev mma xaskmgoro (aia XpaHUTCSA HOMEDP yCTpoOMcTBa (hailioBOHU
CHICTEMEI, I'Zle pacioJjaraercs (haiij 1 COOTBETCTBYIOIINI eMy MHIEKCHBIN y3eJ.

e Tlone st_rdev mmeeT ompefesieHHOe 3HAUEHVE TOJIBKO IJIs CHeUAaJJIbHBIX (haii-
JIOB CUMBOJIbHBIX MJIX OJIOUHBIX YCTPOICTB. B 9TOM 1moJie XpaHuUTCA HOMED (PaK-
TUYECKOI'0 YCTPONCTBA, IpeAcTaBIeHHOrO (PaiiioM.

Mpumep

IIporpamma B siuctuare 4.10, BEBIBOAUT HOMEPA YCTPOUCTB AJIA KaKJOTO apTyMeH-
Ta KOMaHAHOI cTpoKu. Kpome TOro, ecyii apryMeHT IPECTaBIAET CIEeIUATbHBIA
(aiin 6JI0YHOTO NI CUMBOJILHOTO YCTPONCTBA, JOIOJIHUTEILHO BEIBOIUTCA COLED-
JKHUMOe 1IoJid St_rdev.

Jlucmune 4.10. Bvi8od codeprcumozo noeil st_dev u st_rdev

#finclude "apue.h”
#ifdef SOLARIS
#include <sys/mkdev.h>
#tendif

int

main(int argc, char =argv[])

{

int i;
struct stat buf
for (i = 1; i < argc; i++) {
printf("%s: ", argv[i])
if (stat(argv[i], &buf) < 0) {
err_ret("ouwnbka Bbi3oBa ¢yHkuuu stat™);
continue;
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printf("dev = %d/%d", major(buf.st_dev), minor(buf.st_dev));

if (S_ISCHR(buf.st_mode) || S_ISBLK(buf.st_mode)) {
printf(" (%s) rdev = %d/%d",
(S_ISCHR(buf.st_mode)) ? "cumB. ycTp.” : "6no4Hoe ycTp.",
major(buf.st_rdev), minor(buf.st_rdev));
}
printf("\n");
}
exit(0);
}

3aIycK 9Tol MPOrpaMMBbI JaeT ClAeAyIOIne Pe3yIbTaThl:

$ ./a.out / /home/sar /dev/tty[01]

/. dev = 8/3

/home/sar: dev = 8/4

/dev/tty0: dev = 0/5 (cumB. ycTp.) rdev = 4/0

/dev/tty1l: dev = 0/5 (cumB. ycTp.) rdev = 4/1

$ mount Kakxue ycmpoiicmea 6 KaKue KamaJsozu CMOHMUPOBAHBL?
/dev/sda3 on / type ext3 (rw,errors=remount-ro,commit=0)

/dev/sdad on /home type ext3 (rw,commit=0)

$ 1s -1 /dev/tty[01] /dev/sda[34]

brw-rw---- 1 root 8, 3 2011-07-01 11:08 /dev/sda3
brw-rw---- 1 root 8, 4 2011-07-01 11:08 /dev/sda4
crw--w---- 1 root 4, 0 2011-07-01 11:08 /dev/tty0
Crw------- 1 root 4, 1 2011-07-01 11:08 /dev/tty1

ITepBbIe ABa aprymMeHTa mporpaMMBbI — 9TO KaTaJoru (/ u /home/sar), Apyrue aBa —
cmenuaJbHble (aiiabl ycrpoiicTB /dev/tty[01]. (MBI BOCIOJIB30BAJUCH ITOAIEPIK-
KO¥ PeryJsapHBIX BHIPASKEHUN B A3BIKE KOMAHIHOU O00JIOYKM, YTOOBI COKPATUTH
00beM BBOAMMOI'O C KJaBHUATYphl TeKcTa. KomaHamHas o00JI0UKa mpeobpasyeT
CTPOKy /dev/tty[01] B /dev/tty0 /dev/tty1.)

Mgl mpezmosaraeM, 4To ClIeluaJbHbIe (haijbl IPECTABIAIOT CUMBOJILHEIE YCT-
poiictBa. Hamma mporpamMmma mokasaJjia, 4TO HOMEpa YCTPOMCTB AJIsA KATaJIOroB /
¥ /home/sar pasJInYHbI, CJIELOBATEIHLHO, OHI HAXOAATCSA B PA3HBIX (DAJIOBBIX CHC-
TeMax. ITO IMOATBEPKAaeTca KoMmaumou mount(l).

3aTeM MbI BOCIOJIB30BaJINCh KOMAHO0M 1S, YTOOBI OTHICKATH JUCKOBLIE YCTPOMCTBA,
0 KOTOPBIX HAM COOOIITMIa KOMaH a mount, ¥ TepMUHAJIbHBIE yCTpoiicTBa. [IBa quc-
KOBBIX YCTPOICTBA IIPeCTaBJIeHbI ClIeINaJIbHBIMU (haiiiaMi OJIOUHBIX YCTPOMCTB,
TepMUHAJbHbBIE YCTPOMCTBA — CIIEIIUAJIbHLIMU (paiilaMy CUMBOJBHBIX YCTPOMCTB.
(O6B1uHO (haiiIbl 6JIOYHBIX YCTPOMCTB IPEACTABISIIOT YCTPOHCTBA, KOTOPhIE MOT'YT
CoZlepKaTh (PaiiIoBble CUCTEMBEI C IIPOU3BOJIBHLIM JOCTYIIOM K JAHHBIM — JKECTKIe
IVCKU, HAKOIUTEJN Ha THOKUX MarHUTHBIX auckax, CD-ROM. HexoTopsle cTapbie
Bepcuu UNIX moamep:kmBaiy HAKOIIUTENIN HA MAarHUTHBIX JIEHTaX, HO OHU HE 110~
JIYUYUJIU IITUPOKOTO PACIIPOCTPAHEHU . )

OobparuTe BHUMaHMe, 4YTO UMeHa (haijioB U MHAEKCHbBIE Y3JIbl TEPMUHAJIBHBIX YCT-
poiicTB (st_dev) HaxoxATcsa Ha yeTpoiicTBe 0/5, B mceBnodaitioBoii cucreme devtmpfs,
KoTopasl peajn3oBaHa B BUje Karajora /dev, HO MX (haKTHUUecKue HOMEpaA YCT-
potictB —4/0 u 4/1.
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4.25. KopoTko o buTtax npaB goctyna K ¢pannam

Mgz1 pacecMoTpesu Bce OGUTHI ITPaB AOCTYIIA K (haiiaaM, HEKOTOPBIE 13 KOTOPBIX MOT'YT
HMeTh MHOKECTBO MHTepIpeTamuii. B Tabi. 4.12 npuBoauTCA HMOJIHBIN IEepeYeHb
OMTOB IIPaB AOCTYIIA ¥ X MHTEPIPETAIUS AJIsI OOBIUHBIX (haijIOB U [IJIS KATaJIOr0B.

Tabauuya 4.12. I[Iepeyenv 6umos npas docmyna K gaiiiam

Koncranra| Onucanue | Hasnauenue niudg o0brunbix | Haznauenue qiig kaTaaoros
(aitnos
S_ISUID set-user-ID | YcramaBauBaet s(pdexTus-| (He ucmonbayercs)
HBIA UAEHTU(GUKATOD IOJIb-
30BaTeJsd IPU BbINOJTHEHUN
S_ISGID set-group-ID | Ecnu ycraHOBIIeH OUT group- | YcTaHaBINBaeT UAEHTUDUKATOD
execute, yctaHaBauBaer 3¢ - | rpynnsl Aad (aitaos, co3masae-
(GeKTUBHBIN HAeHTU(DUKA-| MBIX B 9TOM KaTaJjore, B COOT-
TOp TPYNNBI IIPU BBHIMOJIHE- | BETCTBUU C UAEHTUPUKATOPM
HUU, B IIPOTUBHOM CJiydae| IPyHIbI CAMOI'0 KaTaJjora
BKJIOUAET peXuM o6sa3a-
TeJIbHOM OJIOKUPOBKU (haiiia
WJIV OTJEJIbHBIX 3aIuceii (ec-
JIY TIOAJEePsKUBAETCS)
S_ISVTX our sticky VYupasaser kamupoBanueMm | OrpaHUYUBaeT BO3MOYKHOCTDH
cogep:KuMoro aiaoB (ecau | yaaaeHUs U IepenMeHOBaHUSA
TOAEPIKUBAETCS) ¢aiiyoB B Karajaore
S_TRUSR user-read Pagpemraer nmonssoBaresnio| Paspemaer nonb3oBaTenio uu-
quTaTh Qaia TaTh 3anucU B (paiije Karajaora
S_IWUSR user-write | Paspemaer monrsoBaresnio| PaspemraeT nons3oBaresio yna-
nucaTh B (aiii JIATH U co3qaBaTh (hailjabl B Ka-
Tajore
S_IXUSR user- Paspemraer moabssoBaresio| PagpemniaeT mosxb3oBaTe 0 Ipo-
execute MCHOJHATH (haiin M3BOAUTH IIOVCK I10 KaTaJOoTy
S_IRGRP group-read | Pasperraet rpymnmne uutath| Paspemaer rpymnmne 4uTaTh 3a-
daiin nucu B paiiyae Karajgora
S_IWGRP group-write | Paspemaer rpynne nucatrs| Paspemaer rpynmne ymajgsaThb
B (haitn ¥ cO3/IaBaTh (paMJIbI B KaTajore
S_IXGRP group- Paspemtaer rpynmne 3anyc-| Paspemraer rpymnmne IIpousBo-
execute KaTh (paii Ha BBITIOJIHEHNE | IUTH IOUCK II0 KaTaJIoTy
S_IROTH other-read Paspemraer Bcem ocTauib-| Paspelaer BceM oCcTaJIbHBIM YH-
HBIM UUTATh (hain TaTh 3anucu B (paiie Karajgora
S_IWOTH other-write | Paspemraer Bcem ocraJib-| Pagpemraer BceM OCTaJIbHBIM
HBIM TUCATh B (Paiii yAaJATh U cOo3JaBaTh (Pailiibl
B KaTaJjore
S_IXOTH other- Paspermaer Bcem ocrasbHBIM | Pagperraer BceM OCTaJIbHBIM
execute 3anyckarb (haiiy Ha BBIIIOJI- | IPOU3BOAUTH IIOUCK II0 KaTaJIOTy

HEeHue
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I/I, HaKOHeIl, J€éBATh KOHCTaHT, KOTOPkIE MOI'yT OBITH CI'pPYIIIIMPOBAHLI I1I0 TPH:

S_IRWXU = S_IRUSR | S_IWUSR | S_IXUSR
S_IRWXG = S_IRGRP | S_IWGRP | S_IXGRP
S_IRWXO = S_IROTH | S_IWOTH | S_IXOTH

4.26. NopBepeHne NTOroB

OCHOBHBIM TIPEIMETOM OOCYKIeHUS B 3TOM TyiaBe Obliaa GyHKIUS stat. MuI me-
TaJbHO PACCMOTPENN KaKIoe IoJie CTPYKTYPRI stat. To, B CBOIO ouepenb, 3acTa-
BUJIO HAC mcCaenoBaTh Bee cymiectByomniue B UNIX arpubyTsI (haitioB. MbI yBuIe-
Ju, Kak (Dafjbl M KaTaJOTU pacmoJiararTcesd B (hailJIoOBOM cHCTEME 1 KaK OCYIIIeCT-
BJIATH 00X0[ (haiijIoB 1 KaTaJIoOrOB. YBEPEHHOe 3HAHMeE BCeX CBOMCTB (hpaiija 1 Bcex
GYHKIIUHI, KOTOphIe paboTaioT ¢ (ailiaMu, COCTABJISIET OCHOBY IIPOrpaMMUPOBa-
HudA B cucteme UNIX.

YnpaxxHeHus

4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

Wsmenure mporpamMmy B uctuHre 4.1, 9TOOBI BMecTO PyHKIIUY 1stat oHa mc-
moJib3oBaJia PyHKIIUIO stat. UTo m3MeHUTCs, eCcau B apryMeHTe KOMaHIHON
CTPOKU IiepeiaTh IPOrpaMMe CUMBOJUYECKY IO CCHLIKY?

Yro mpousoiiieT, ecjii MacKy peskuMa Co3gaHus 3aJaTh paBHOI 777 (B BocbMe-
puuHOM nIpencraByieHnm)? IIpoBepbTe PE3YIBTATHI C TOMOIITHIO KOMAaHbI UMask.

VY6enurecs, uTO IIpU COPOIIIEHHOM OMTe user-read BbI He CMOYKETe IIPOUNTATh
cBOU COOCTBEHHBIE (DAL,

3amycTuTe mporpamMmmy B JaucTUHTe 4.3 noc.ie cosganus (aiiaos foo u bar. Uto
IPOU30HAET B 9TOM ciryuae?

B paspene 4.12 MBI TOBOPUJIN, UTO HYJIEBOU pasMep AJs OOBIUHBIX (haiijaoB
BIIOJTHE fonrycTUM. MBI TaKKe TOBOPUJIH, UTO II0JIe St_Size nMeeT onpe/iesieH-
HBIN CMBICJI AJII KATaJIOTOB M CHMBOJIMUECKUX CCBLJIOK. MoryT Jiu cyImecTBo-
BaTh KATAJIOTY UJIN CUMBOJIMYECKYE CCHLIKY C HYJIEBBIM PasMepoM?

Hanumwure yTuauty, anajgoruunyio cp(l), Koropas KonuposaJia ObI (aiiabl
C «IBIPKaMU», He 3anuchIBas 6aiThI co 3HaueHUEeM (0 B BBLIXOIHOM (aiil.

BarisuuTe Ha BEIBOA KOMaHALI 1S B pasaene 4.12, KoTopblii MOKa3bIBAET, UTO
Gaiiybl core M COre.copy MMeIOT pasInuHbIe IpaBa gocryina. O0bacHUTe, KaK
MOTJUIM IIOSIBUTHCS TAKNe PA3JIUUNs, €CJAU UCXOAUTD U3 IIPEAIIONOKEHIA, YTO
B IPOMEKYTKE BPEeMeHU MeXKIy CO3JaHreM dTUX (PaiijioB 3HAUeHne Umask He
M3MEeHSJI0Ch.

IIpu 3anycke mporpaMMbI U3 JUCTUHTA 4.5 MBI IIPOBEPSIN JOCTYIHBIN 00 beM
JIVCKOBOTO IIPOCTPAHCTBA ¢ moMoIbio KoMaHAb!l df(1). [louemy Henb3sa ObIIO
BOCIIOJIb30BaThCA KoMaHmoir du(1)?

Tabnuta 4.11 yTBep:kmaeT, uTo GYHKIIUA Unlink Bo3melicTByeT Ha BpeMs II0-
cJIeIHero n3MeHeH!s CTaTyca MHAeKCHOro yaJaa. Kak aTo MosKeT ObITh?
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4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

4.17.

Kak BiamusieT ciCTeMHBIN IIPeeI YMCJIa OFHOBPEMEHHO OTKPLITHIX (DaiIOB Ha
dyurmuo nyftw us pasgena 4.227?

Haa Bepcusa pyuxiiuu ftw HUKOTIA He MOKUAAaeT TeKyIuii karajor. Mame-
HUTE 3Ty QYHKIINIO TaK, YTOOBI OHA KAKIBIHN pas, KOrja BCTpedyaeT KaTaJior,
BBI3BIBAJIA (DYHKIIMIO Chdir AJId mepexoma B 9TOT KAaTaJIor, YTOOL! IIepe aBaTh
dyHKIMY 1stat He HOJHBIH IYTh K (haiiay, a TOJIbKO ero uMs. ITocsie o6paboT-
KU Bcex (paiijioB B KaTaJiore IponsBequTe BLI30B chdir(".."). CpaBHUTe BpeMs
PaboThI STUX ABYX BEPCUIA.

H1sa KaskIoro mpoiiecca onpeeseH TaKKe KOPHEBOM KaTaJior, KOTOPBIN 1C-
MOJIb3yeTCs B KaueCcTBe OTIPABHOM TOUKHU IIPU PaspelreHuu abCOJI0THBIX
nyrei K gaiimam. KopHeBoll KaTaJjor mporecca MOKeT ObITh U3MEHEH C I10-
Motrbio hyHkIuu chroot. Hafigure onucanme aToit PyHKIIUK B CBOEM CIIpa-
BOYHOM PYKOBOJICTBE. B KaKUX cayuasax sTa PYHKIIHAA MOYKET ObITH UCIIOIb-
3oBaHa?

Kak ¢ momorpo QyHKIIUY Utimes MOMKHO U3MEHUTDH TOJHKO OMUH aTpUOyT
BpEeMEeHU U3 IBYX?

Hexotopsie Bepcuu komauabl finger(l) BeiBogAaT coobimeHma “New mail re-
ceived ..." m "unread since ...", rie MHOTOTOYHEM 0003HAYEHO COOTBETCTBYIO-
miee BpeMda u gata. Kak mporpaMMa MOKET OIPeIeIUTh 9TU BpeMsA U JaTy?

Wzyunre pasaudnbie (popMaThl apXUBOB, CO3aBaeMbIXx KomMaugamu cpio(1)
u tar(1). (Onucanue ux 00BIYHO MOKHO HaliTu B pasgesne 5 «UNIX Program-
mer’s Manual».) Kakue BpeMeHHBIE XapaKTePUCTUKU (HAKIIOB MOTYT OBITH
coxpaHeHbI B apxuBe? Kakoe 3HaueHMe BpeMeHU IIOCJIETHETO AOCTY A K (hati-
Jy Oy[eT yCTaHOBJIEHO IIPU €TI0 PA3apPXUBUPOBAHUY U ITOUEMY?

Cymectyet s B UNIX QpyHmaMeHTa/IbHOE OrpaHHUYeHIIe HA KOJUYECTBO
BJIOKEHHBIX KaTajgoros? UToObl y3HATH 9TO, HAMIUIIIATE IPOrpaMMy, KOTO-
pad B IuKJIe OyAeT co34aBaTh HOBBII KaTaJoOT U CPasy *Ke BBITIOJHATD IIepe-
X0 B HETO. Y0eInTeCh, UTO JJIMHA CTPOKU a0COTIOTHOTO IYTHU K IOCJIETHEMY
KaTaJIory IPeBBINIaeT CUCTEMHBIN mTpeaes PATH_MAX. EcTb i1 BOBMOXKHOCTD
BBI3BATh QYHKIINIO getcwd 13 IIOCIeJHET0 KaTaJIora, YTOOI OJIYyUYNTE a0Cco-
JIIOTHBIN TYyTh K HeMy? Kak ctangaprubie yruauthl UNIX padoTatoT ¢ TaKu-
MU IJUHHBIMU TyTaMu? Bo3MoKHO iU 3aapXUBUPOBATH TaKOe IePeBO KaTa-
JIOT'OB C IIOMOIITBIO tar 1Jiu cpio?

B pasgene 3.16 MbI ommucaiu cuenua bHbIN KaTajor /dev/fd/. YTo6bI 1060
IIOJIb30BATEJIb CMOT 00paIaThCA K (pailjiaM B 9TOM KaTaJjore, IJIsd HUX JOJIHK-
HBI OBITH YCTAHOBJIEHBI IIPaBa JOCTYIIA rw-rw-rw-. HekoTopble mporpaMMbl
mepej co3maHmeM HOBOro (ailyia cHavaJa yIOAJISIOT ero, eCJId OH YiKe CyIIe-
CTBYeT, UTHOPHUPYS IPHU 5TOM BO3BpalllaeMoe 3HaueHne QPyHKIUN. ITO Jeja-
eTCs CJeIYIOIIM 00pa3oM:

unlink(path);
if ((fd = creat(path, FILE_MODE)) < 0)
err_sys(...);

Yo mpousoiifeT, ec/iu B apryMeHnTe path mepemaTrs cTpoKy /dev/fd/1?



CraHpapTHasa 6ubnuoTteka BBopa/BbiBOAa

5.1. BBegeHue

B 1011 r;maBe MBI pacCMOTPUM CTaHIAPTHYIO OMOJIMOTEKY BBOAA,/BBIBO/IA. JTa O610-
auoTeka onpegenena crangapTom ISO C, mOCKOJIBKY peajin3oBaHa BO MHOTHX OITe-
paInoOHHBIX cucTemMaXx, He oTHocamuxca K cemelictsy UNIX. Crammapt Single
UNIX Specification onpezgensier gjia Hee HOMOJHUTEIbHBIE HHTEP(deiichl B Kaue-
cTBe pacmiupenuit craggapra ISO C.

CrangaprHasa 6ubaroTeKa BBOZA,/BBIBOLA caMa IIPOU3BOAUT pasMerieHue 6yhepon
¥ BBITIOJTHSET OllepaIuu BBOla/BhIBOAA OJIOKAMU OITUMAJBLHOTO pasMepa, uTo 13-
0aBJIsIeT OT HEOOXOAMMOCTHU 33y MbIBATHCS O IPABUJILHOCTH BBIOOpaA pasMmepa 0J10-
Ka (paszen 3.9). ITo yIpoIraeT ucnoab30Baume 0ubJIMOTEeKH, HO B TO K€ BpeMs He-
yMeJioe oOpalljeHe ¢ Heil MOKeT CTaTh UCTOUHUKOM JAPYTuX IIPo0JeM.

CraHpapTHas 6ubaMoTeka BBOAA/BbIBOAA Obina HanucaHa [EeHHUCOM PuUTyYM npumepHO
B8 1975 roay. 370 6bina reHepanbHas peusus 6ubnamoteku Portable I/0 Maiika Jlecka (Mike
Lesk). YanBuTenbHo, HaCKONbKO HeCyLeCTBEHHO U3MeHMNach 6ubnnoTeka 3a nocnegHue
30 ner.

5.2. MoTokn n o6vekTbl FILE

Bcee pyuKIInm, onrcanubIe B IyiaBe 3, paboTaiu ¢ (paiiiaMu IOCPeACTBOM JeCKPUII-
TOpoB. IIpu oTKphITUU (paiisa Bo3BpalmaeTca (paijaoBbINl JeCKPUNTOP, KOTOPBIHA
3aTeM MCII0JIb3yeTCA BO BCEX MOCTEMYIONINX ONepaIuax BBoja,/BeiBoaa. IIpu o6cy-
JKIeHUY CTAHAAPTHOINI 0MOJIMOTEeKM BBOAA/BBIBOJIA MBI OyIeM OTTAJKUBATHCA OT
TepmuHa nomok. (He myraiiTe cTagmapTHBIN TepMUH nomok (stream) BBOJa,/BBIBO-
nma ¢ cuctemont BBona/BeiBoma STREAMS, rKotopasa ABiseTcAa dacThio System V
u crapgaprusuposana B pacimupennn XSI STREAMS k crangapry Single UNIX
Specification.) OTkpbsIBasa niu cosmaBad haity cpeacTBaMU CTAHIAPTHON 6UOIMO-
TeKU BBOJA,/BBIBOJIa, MBI TOBOPUM, UTO CBSA3AJIU IIOTOK ¢ (haitsom.

B mHabope cumBosioB ASCII KasKAbIi CHMBOJ IpeACTaBJIeH oqHUM OatiTom. B Hammo-
HAJBHBIX HA60paX CUMBOJIOB OAMH CUMBOJI MOKET OBITH ITPEICTaBJIeH OOJIBIITUM KO-
auyecTBoM 6aiiT. CranmapTHBIe (haiioBble IOTOKYW BBOAA/BBIBOAA MOTYT MCIOJIb30-
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BaTbCA KaK C OAHOOAWTHBIMU, TAK M C MHOTOOANTHBIMU («Wide» — «IITMPOKUMI»)
HabopaMu cuMBOJIOB. OpUeHTAIINA IIOTOKA OIPENEIAET, ABIAIOTCA JU YUTAEMble
¥ 3amuChIBaeMble CMBOJIBI OMHOOAWTHLIMY MM MHOTOOaiTHBRIMU. V3HaUaIbHO,
B MOMEHT CO3JaHUsd, IOTOK He MMeeT OpHMeHTAIlnu. Kcin ¢ HeOpMeHTUPOBaHHBIM
TIOTOKOM BBOJIa/BBIBOJIA UCIOJIb3YyeTCA (hYHKI[UA, OIEPUPYIOITasa MHOTOOANTHEIMU
cuMBoJaMu (<wchar.h>), IJid TOTOKAa YCTaHABJIMBAETCS OPUEHTAIINS HA «IITUPOKME»
cuMBOJIBI. Eci ¢ HEOPMEHTHMPOBAHHBIM IOTOKOM BBOJA/BBIBOZA HCIOJIb3YETCS
GyHKIUA, OIIepupPyIoIas OTHOOAUTHBIMY CUMBOJIAMY, — YCTAHABJINBAETCS OPUEH-
TanuA Ha OLNHOOANTHBIE CUMBOJIBI. VIBMEHUTH YCTAHOBJIEHHYIO OPUEHTAIIUIO MOTYT
TOJBKO ABe hyHKInu. PyHKIUA freopen (paccMaTpuBaeTcs 4yTh HUMKe) cOpachiBa-
eT OpMEeHTAIIUIO II0TOKA, a PyHKIuA fwide ycTaHaB/IKBaeT OPpUEeHTAIMIO IIOTOKA.

#include <stdio.h>
#tinclude <wchar.h>

int fwide(FILE +fp, int mode)

BosBpairaeT moaoKuTeIbHOE YNCJI0, €CJIN IIOTOK OPUEHTUPOBAH
Ha MHOT00aNTHBIE CUMBOJIBI, OTPUIIATEIBHOE YKCJIO, €CJI OPUEHTUPOBAH
Ha ofHOOANTHBIE CUMBOJIBI, uJu 0, eCJIV IOTOK HEe MMeeT OPUeHTAI[UU

dyurmusa fwide MOMKeT pelraTb pasjauyHble 3aJauld B 3aBUCUMOCTH OT 3HAUEHUA
apryMeHTa mode.

e Ecau aprymeHT mode — oTpuliaTeIbHOE YUCJIO, GYHKIUA fwide monbiTaeTca Ha-
3HAUUTD IOTOKY OPUEHTAINIO0 HAa OLHOOANTHBIE CIMBOJIBI.

e Ecaum apryMeHT mode — IMOJIOKUTEJTbHOE YKCJI0, PYHKIUA fwide mombsiTaeTcs Ha-
3HAYUTH IIOTOKY OPUEHTAINIO Ha MHOI00aiTHbIE CUMBOJIEI.

e Ecau aprymenT mode paBer 0, pyHKIUa fwide He OymeT MEHATH OPUEHTAIUIO
IIOTOKA, a IIPOCTO BepPHEeT 3HAUEeHNE, COOTBETCTBYIOIIlee TeKYIell OpueHTAI[UN.

Oobparute BHUMaHUE: QyHKIUA fwide He MOKeT U3MEHUTH OPUEHTAIINIO YiKe OPU-
€HTUPOBaHHOI'0 NOoTOKa. Kpome Toro, oHa He BO3BpaIllaeT IpU3HaK omuoku. Enun-
CTBEHHOE, UTO TYT MOXXHO CZeJIaTh, — 9TO OUNCTUTH IIEPEMEHHYIO €' 'N0 IIepes BbI30-
BoM (hyHKIUU fwide 1 3aTeM IPOBEPUTH ee 3HAUeHNe II0cJie Bbi3oBa. Ha mpoTsaxe-
HUY OCTaBIIIeNiCA YaCTU KHUTY MBI OyZeM UMeTh JeJIO TOJIBKO C IIOTOKaMU, OPUeH-
TUPOBAHHBIMY Ha OJHOOANTHBIE CUMBOJIEL.

IIpu oTKpBITUM TOTOKA cTaHgapTHas QyHKuus fopen (pasmes 5.5) BosBpaiaer
yKasaTeJb Ha 00BeKT FILE. TOT 00BEKT, KaK IIPaBUJIO, ABJIAETCA CTPYKTYPOI CO
BCcell mH(opMalueil, HeoOXOAMMOM AJIsI YIPABJICHUA IIOTOKOM CPEICTBAMIU CTAH-
IapTHOH 0M6JIMOTEeKY BBOLA/BEIBOA: JeCKPUIITOD (haiiyia, NCIIOJb3yEeMEbIil B ollepa-
nuAX BBOJAA/BBIBOJA, YKasaTeJb Ha Oydep moToxa, pasmep 0ydepa, CUeTUNK CAM-
BOJIOB, HAXOISAIINXCS B HACTOAIUI MOMEHT B Oy(depe, diar ormubKy u T. 1.

IIpukimagHble mporpaMMbl HUKOTZA He padoTaioT ¢ o0beKToM FILE HampsMmyio.
YT0o6bI cOcClaThCA Ha IIOTOK, JOCTATOUHO IPOCTO MEepegaTh yKasaTeJ b Ha 00beKT
FILE B BuJe apryMeHTAa J1000M CTaHIAPTHOU (PYHKIIUY BBOIA/BhIBOJA. [lajee B TEK-
cTe KHUTH yKasaTesab Ha 00beKT FILE, Tunm FILE », MBI OyZeM HaskIBATh yKasame-
Jlem Ha (aila.
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B ool riiaBe crangapTHas Ou0IMOTEeKa BBOJA,/BEIBOAA OyIeT 00CYKIATHCA B KOH-
Texkcte OC UNIX. Kak MbI yoke yIIoOMUHAJIH, 9Ta OMOJIMOTEKa IIepeHeceHa Ha caMble
pasusbie maaT@opmbl. Ho 4TOGHI BBI MOJYUYMIN HEKOTOPOE IIPEACTABJIEHNE O TOM,
KaK sTa 6ubamoTeKka MOKeT OBITH peajM30BaHa, MbI Oy/IeM OTTAJIKUBATHCA OT TH-
nu4uHOH ee peasusanuu B cucteme UNIX.

5.3. CtaHgapTHble NOTOKW BBOAA,
BbIBOAaA N coobLeHnn 00 olumbkax

Iuisa 10600 IMpoliecca aBTOMATHYECKU CO3aeTCsA TP IPeopeieIeHHBIX TOTOKA:
CTaHIAPTHLIN IIOTOK BBOJA, CTAHAAPTHBIA OTOK BLEIBOJA 1 CTAHAAPTHBIA IIOTOK CO-
0011IeHn 06 OIMMOKax. ITU MOTOKHU CBABAHBI C TeMHU Ke (haliaMu, UYTO U JeCKPUII-
TopwI STDIN_FILENO, STDOUT_FILENO m STDERR_FILENO, ymoMmuHaBIIIHECA B pasmese 3.2.

JocTymn K 9TUM TPeM HOTOKAM OCYIIECTBJIAETCS MOCPEACTBOM IPEeAOTpeaeIeHHbIX
yKasareJsieil Ha (aitabl stdin, stdout u stderr. Oupenesnenus: GaijIOBBIX yKasaTe-
JIell HaXOAATCA B 3aTr0JIOBOUYHOM (haitae <stdio.h>.

5.4. bydpepusauums

ITommep:xka Oydepusaliny B CTaHAAPTHOM 61OIMOTEeKe BBOIa,/BhIBO/Ia peaInu30BaHa
C IeJIbI0 YMEHBIITUTD KOJIUYECTBO o0palieHuit K QyHKmuam read mwrite. (B raba. 3.3
MBI IPUBOAWJIN 3aBHCHUMOCTDH IIPOU3BOJUTEILHOCTH OIlepaliii BBOIA/BBIBOJA OT
pasmepa 0ydepa.) Kpome Toro, 6ubamoreka CTpeMUTCA TPOU3BECTHU Oydhepusauo
TIOTOKOB BBOJIa/BBIBO/IA aBTOMATUYECKU, UTOOBI M30aBUTH IPUJIOKEHUA OT HEO0XO-
INMOCTH OecIIOKOUThCA O Heil. K cosxasenunio, 0y(depusarusa — 3TO TOT caMbIi ac-
MeKT CTaHAapTHOUW OMOJIMOTEeKW BBOJA/BBIBOJA, KOTODPBIM 0oJiee BCErO CMYIIlaeT
IPOrPaMMUCTOB.

BubnuoTeka moamep:KuBaeT Tpu TUa oOydepusanum:

1. TTomuas 6ydepusainusa. B sToMm ciayuae pakTUUecKuii BBOJ/BLIBOM OCYII[€CTB-
JIAeTcs, TOJBKO Korja OyIeT 3amloJiHeH CTaHIApPTHHIN Oydep BBoa/BBIBOZA.
OOBIYHO cTaHgapTHAasA OMOJMOTEKa BBOAA/BHIBOJA WCIIOJBL3YET MOJIHYIO Oyde-
pusanuio nya GaiyioB, pacloyio}KeHHBIX Ha qUCcKe. Bydep, KaK mpaBumio, co3-
JlaeTcsa OTHOI M3 CTaHAAPTHBIX (YHKIIMI BBOZA,/BBIBOLA BBIZOBOM Malloc (pas-
men 7.8) Bo BpeMs epBOIi omlepaliuu BBOAA,/BBIBOIA.

Omnepalusa 3amucy COAEPKUMOTr0 CTaHIapTHOro Oydepa BBOJA/BbIBOIA OIMUCHI-
BaeTcs TepMuEoM flush (cOpacsiBaTh). Bydep MosKeT cOpackIBaThCA HA IUCK aB-
TOMAaTHUYECKHU OAHOI 13 GYHKIUI, HaTIpUMeD IPU ero 3amoJHeHN T, UJIT C TIOMO-
mibio pyuakun fflush. K coxxkanenuio, B UNIX Tepmun flush mmeer nBa pasiamy-
HBIX CMbICcJa. B TepMuHAX cTaHIapTHOM OMOJIMOTEKH BBOLA,/BBIBOJIa OH O3HAUA-
eT 3aluch colepsKuMoro Oydepa Ha nucK. B TepMuHax apaiiBepa TepMuHAaJa,
HampuMep A QyHkiunu tcflush (rmaBa 18), oH o3HaUaeT ymajieHue TaHHBIX U3
oydepa.

2. TlocTpounas Oydepusarusa. B aTom ciyuae (pakTUUeCKUIT BBOM/BBIBOJ OCYIITE-
CTBJIAETCS, KOTJA B IOTOKe OyAeT BCTPeUeH CIMBOJI IIEPEBOLA CTPOKHU. ITO II0-



5.4. bydepuzaums 197

3BOJISIET BHIBOJUTH II0 OJJHOMY CHMBOJIY 34 Pas (C IOMOIIbIO CTaHAAPTHON PYHK-
muu fputc), 3Hast IPU 9TOM, UTO (PaKTHUUECKAA 3aMIUCh TPOUOMIET, TOIBKO KO-
rma cTpoka Oyzer sakonuena. [loctpounas 6ydepusaiinsa OOBIYHO UCIOJIb3YeT-
CA IJISI IIOTOKOB, CBA3AHBIX C TEPMUHAJJIBHBIMU YCTPONCTBAMMY, HAIIPUMED IJIsI
CTAaHIaPTHOIO BBOAA M CTAHIAPTHOI'O BHIBOIA.

Heob6xonumo gaTh cireqyiolre IpeaocTepesKeHus 110 IIOBOY IOCTPOYHOM Oy de-
pusamnuu. Bo-nepBuix, 0ydep, UCIONIbL3yeMbIi CTaHIaAPTHOM 01OJIMOTEeKOI BBO-
Ia/BBIBOMA IJIS COOPKU CTPOKHU, UMeeT (GUKCUPOBAHHBIN pa3Mep, IO9TOMY (PaK-
TUYecKas oIlepaliisa BBOAA/BBIBOJA MOKeT ObITh BBEITIOJHEHA eIle M0 TOTO, KaK
BCTPETUTCS CUMBOJI II€PEBOjJla CTPOKHU, ecau Oydep OyaeT 3alloyiHeH paHbIIe.
Bo-BTOpHBIX, BCAKUI pas, KOTAa BBOJ IIPOU3BOAUTCA CPEACTBAMU CTAHIAPTHOU
61bIMOTEeKU BBOIa,/BBIBOA 100 (a) 13 HeOy(hepru30BaHHOTO0 ITIOTOKA, 1160 (0) 13
IOTOKA C IIOCTPOUHOIT Oydepusalineii, KOTOPbIM TPedyeT oOpalleHud K SApy 3a
ITaHHBIMU, 86Ce BEIXOAHBIE IIOTOKH C IIOCTPOYHOI Oy(hepusanueii cOpachblBaAIOTCS.
Yrounenue niida cayudasd (6) HeoOX0AUMO, TTOCKOJIBKY TpeOyeMble TaHHbIE MOT'YT
y:Ke HaxoauThcs B Oydepe U 3a HUMU He 00sA3aTeIbHO ObIJIO ObI oOpaIaTbes
K aapy. B cayuae (a) BmoJiHe 0UeBUIHO, UTO TpedyeMble JaHHbIe MOT'YT OBITh I10-
JIYYEHBI TOJBKO OT Apa.

3. OrcytcrBue 6ydepusanuu. CtangapTHaa 6ubImoTeKa BBOAa,/BbIBOAA He Oydepu-
3yeT oImeparuu ¢ CiMBoJiaMu. Ec/Iu MBI TAIIIEM B TOTOK 15 cuMBOJIOB (HATIpHMED,
C IOMOIIBIO PYHKINHT fputs), TO pacCUUTHIBAEM, UTO 9TH 15 CUMBOJIOB OYAYT BBI-
BeJIeHbI KaK MOYKHO CKOpee, BO3MOXKHO, C IIOMOIITBI0 PYyHKIIUM write (pasmen 3.8).

Tak, HATpUMED, CTAHAAPTHBIA MOTOK COOOIIeHUI 00 OIMu6Kax 00BIUHO He 0y-
(depusyercsi. B pesyabrare cooOIIEHNsT BEIBOLSATCS MAKCUMAJIbLHO OBICTPO, BHE
3aBHCHMOCTH OT TOT'0, COAEPIKAT OHM CHMBOJI IIEPEBOAA CTPOKY MU HET.

Craugapt ISO C npeabABIsdeT ciaeayoire TpeboBaHus K 0ydepusaiinm:

e CraHmapTHbIE IOTOKH BBOJA W BBIBOAA O0y(hepusyTCA HOJHOCTHIO, HO TOJIBKO
€CJIM OHU He CBSI3aHBI C MHTEePAKTUBHBIMU YCTPOUCTBAMMU.

e CraHZapTHBII NOTOK COOOIIEHN 06 OIINOKaxXx HUKOTAA He II0JBepraeTcs moJ-
HOM Gy(depusanmn.

OpHAaKO 9T TPEeOOBAHUSA HUUETO He TOBOPAT O TOM, MOT'YT JIX CTAHAAPTHBIE [IOTOKK
BBOJIa U BBIBOJA OBITHL HEOY(hepr30BAHHBIMYU UM IIOCTPOUHO Oydhepru3nupoBaHHBI-
MU, €CJIM OHM CBS3aHBI C MHTEPAKTUBHBIMU YCTPOMCTBAMU, W JOJKEH JIM CTAH-
JapTHBIH ITIOTOK COOOIeHUT 006 OIUOKax ObITh HeOYy(DepHn30BaHHBIM UJIU IOCTPOY-
HO Oydeprn3oBaHHBIM. B GOJBIIMHCTBE peaaus3anui Mo yMOJIYaHUI0 UCIIOJIb3YIOT-
cA caenyIoliye BUABI Oydepusanmum:

e CraumapTHBII IOTOK COOOIIeHMI 00 OIINOKax HUKOraa He OydepusyeTcs.

e Bce ocranbHble IOTOKU IIOJBEPraioTCsA IIOCTPOYHON Oydepmsanmu, eciayd OHU
CBS3aHBI C TEDMUHAJIBHBIM YCTPOMCTBOM, U IIOJIHOM Oydepusanum — B JIIOO0M
JPYyTOM cIydae.

Bce yeTblpe nnatdopmebl, 06CyKAaEMblE B 3TOW KHUTE, CIEAYIOT 3TUM COTalleHUAM: CTaH-
AapTHbIA NOTOK Co00LWeHN 06 ownbOKax He BydepusyeTcs, NOTOKM, CBA3AHHbIE C TEPMU-
HaNbHbLIMW YCTPOMUCTBAMU, NOABEPraloTCA NOCTPOUHON bythepusannm, a Bce ocTanbHbIE NO-
TOKM Gyhepu3y0TCA NOAHOCTbIO.
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Bouee geranbHO MBI HccenyeM Oydepusanio CTaHLAPTHOTO BBOAA,/BBIBO/IA B pa3-
nmeJsie 5.12 u Ha TpUMepe IPOrPaMMBI B IMCTHHTE 5.3.

Ecsu Hac He ycTpanBaioT IPUHSATHIE IO YMOJYaHUIO BUABI Oydepusanuu A Ka-
KOro-1ub0 MOTOKa, MX MOYKHO U3MEHUTH C IOMOIIbI0 QyHKIINY setbuf miau setvbuf.

#include <stdio.h>
void setbuf(FILE =restrict fp, char =restrict buf);

int setvbuf(FILE xrestrict fp, char =xrestrict buf, int mode,
size_t size);

Bosspaiaror 0 B ciryyae ycuexa, HeHyJIeBOoe 3HaUeHMe — B CJIydae OIIuOKYT

ITu PYHKIIUU JOJKHBI BEISBIBATHCS TOJBKO 710CJl€ TOTO, KAK IIOTOK OYIeT OTKPBIT
(9TO BIIOJIHE OUEBHIHO, TAK KaK KaKIasd M3 HUX TpedyeT Iepemadyr KOPPEKTHOI'O
yKasaressd Ha (aiia B IepBOM apryMeHTe), HO neped J1000i Apyroi omepaliuei,
BBITIOJTHAEMOM HaJ TIOTOKOM.

C momorIibio GyHKIIUU setbuf MOMKHO pasperiuTh UIN 3alIPeTUTDh Oy(depusaIuio.
YT006BI pa3pemniuTh 0yepusanmnio, apryMeHT buf TOJIMKeH colepsKaTh yKasaTeab Ha
O0ydep pasmepom BUFSI/ (kKoHCTaHTa, 3HAUEeHMWE KOTOPOM ompernesieHO B (aiiie
<stdio.h>). B aTom cayduae mOTOK 00BIUHO Oy(hepusyercs MOJTHOCTHIO, HO HEKOTOPhIE
CHUCTEeMBI MOTYT HA3HAUUTH IMOTOKY IIOCTPOUYHYIO Oydepusanmio, ecjau OH CBA3AH
C TepPMUHAJBbHBIM yCTPOiCcTBOM. UTOOBI 3aIpPeTUThL Oy(epusalui, Hy:KHO B apry-
MeHTe buf niepenathb 3HaueHue NULL.

IIpu ucnosnb3oBaHUY GYHKIMU Setvbuf ABHO YKa3bIBAETCS JKeJIaeMBbIi PEKUM Oy-
(epusanun. [lenaercd sTo ¢ IOMOIIBIO apryMeHTa mode:

_IOFBF  noanasa Oygepusayus
_IOLBF  nocmpournas 6ygpepusayus
_IONBF  6ygepusauyus omcymcmaeyem

Korzga BeImmoiHAETCA OTKJIIOUeHNE Oy(heprsalnio, 3HaUeHN A apI'yMeHTOB buf 1 Size
urHopupyorcs. Korga BKJouaeTcsa MoJTHAA NN IIOCTPOUHAaA Oydepusaus, uepes
apryMeHThI buf U Size MOMKHO TepeaaTh yKasaTeab Ha Oydep u ero pasmep. Eciu
JKe B apryMmenTe buf nepenaercs suauerue NULL, GubamoTeka aBTOMaTUUYECKHU BhIIe-
JIUT IJIS ITOTOKAa COOCTBEeHHBIN O0y(dep cooTBeTcTBYIOIIEro pasmepa. (Ilog «coorser-
CTBYIOIIIUM Pa3MepoM» 37eCh IIopasdyMeBaeTca 3HaUeHre KOHCTaHThI BUFSIZ).

HekoTopble peanusauuu 6ubnuoteku sseika C ncnonb3yloT 3HayeHune u3 nons st_blksize
CTPYKTYpbl stat (pasgen 4.2), uToObl ONpefennTb ONTUManbHbIA pasmep Gytdepa BBoaa/
BbIBOAA. [lanee B 3T0M rnase Mbl yBUAUM, 4T 6ubAnoTeka GNU C ucnonb3yet aToT MeTos,.

B Tab6a. 5.1 mepeuncieHbl AefiCTBUSA, BBIIOJHSIEMbIe 3TUMU IBYMS PYHKIIUAMU
B 3aBUCHUMOCTH OT 3HAYEHUH UX apr'yMeHTOB.

Ciiemyer 3HATH, YTO €CJIV CTAHIAPTHLBIN Oydep BBOLA/BBIBOIa PA3MeEIlleH KaK aBTO-
MaTuUecKas mepeMeHHasd BHYTPU (QYHKIIHU, IIepel BO3BpaIlleHueM u3 QyHKIIUU
He0o0X0AMMO 3aKPHITh TOTOK. (ITogpobHee MBI 00CYUM STOT BOIIPOC B pasaeJe 7.8.)
Kpome Toro, HEKOTOpbIE peasn3aluy UCIIOJb3YIOT YacThb Oydepa IJIsg CBOUX BHYT-
PeHHUX Iejeli, m09ToMy (paKTUUeCKHil 06beM MTaHHBIX, KOTOPbIe MOTYT OBITh
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coxpaHeHbI B Oydepe, OyJeT MeHbIlle YKa3aHHOro pasmepa size. BoooOire, Jgyuire
MMO3BOJIUTH CHCTEME CaMOi BHIOMpATh pasmep Oydepa W aBTOMATUYECKU pasMe-
IaTh ero B maMaATH. B aToM ciyuae craHgapTHAas 6ubaroTeKa BBO/ia/BBIBOLA caMa
OCBOOOAUT MaMsATh, 3aHUMaeMyto 0y(hepoM B MOMEHT 3aKPBITUSA IIOTOKA.

Tabauya 5.1. Pynryuu setbuf u setvbuf

®yurnus | mode | buf Bydep u ero pasmep Tun 6ydepusanun
Hemrycroii yka- | IlonbzoBarenbckuil 0y-| IloHasa uiam mocTpouHas
setbuf 3aTesab dep pasmepom BUFSIZ Oy(epusaius
NULL Hert 6ydepa Bydepusanus orcyrcryer
Henycroii yka- | [TosbsoBaTenbckuit 0y-
3aTeJyb dep pasmepoM size
_IOFBF ITonuas 6ydepusamus
NULL CucremHBIH Oydep cooT-
BETCTBYIOII[ETO pasMepa
setvbuf Henycroit yka- | Iloab3oBaTenbcKuii 0y-
3aTesb (dep pasmepom size
_IOLBF TlocTpounas 6ydhepusamnus
NULL CucremHBIH Oydep cooT-

BETCTBYIOIIETO pasmMepa

_IONBF| (Mruopupyetcs)| Het 6ydepa Bydepusamusa orcyTcTByeT

B s1060it MOMeHT comep:kuMoe 6ydepa MOTOKa MOKET ObITH COPOIIIEHO.

#include <stdio.h>
int fflush(FILE =fp);

Bosspaimaer 0 B cayuae ycnexa, EOF — B ciryuae omnoKu

IdTta QYHKIUA IepemaeT SApy Bce HesamMcaHHBbIe JaHHBIe 13 Oydepa. B ocobom
cayuae, Korjga B apryMeHTe p nepegaercs suauenue NULL, cOpacbIBaeTCs COIEePIKU-
Moe 6y(depoB Bcex IMTOTOKOB BBIBOA.

5.5. OTKpbITE NOTOKA

dyuarmun fopen, freopen m fdopen OTKPBHIBAIOT CTaHAAPTHBIN TOTOK BBOIa,/BHIBOA.

#include <stdio.h>
FILE «fopen(const char xrestrict pathname, const char =restrict type)

FILE =freopen(const char xrestrict pathname, const char =restrict type,
FILE =restrict fp);

FILE «fdopen(int fd, const char =type);

Bce Tpu Bo3BpaiaoT ykasaTesb Ha (haiia
B cJaydae ycmexa, NULL — B caaydae ommuOKu
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Ilepeuncaum pasanuusa MEKIY STUMU QYHKITUIMH.
1. ®yurmusa fopen OTKPLIBAET YKa3aHHBIN (aii.

2. ®yHKIUa freopen OTKPbIBAeT YKa3aHHbIH (DAl 1 CBA3LIBAET €r0 C YKa3aHHBIM
IIOTOKOM, IIPEeABAPUTEIbHO 3aKPhIBAs MOTOK, €CJIM OH yiKe ObLI OTKPBIT. Eciu
mmepes 9TUM IIOTOK MMeJI OpHeHTaInuio, GyHKIusAa copaceiBaeT ee. Kax mpaswuiio,
9Ta (PyHKITUA UCIIOJIb3YEeTC AJIs CBA3bIBAHMS OTKPBIBAEMOro (paiijia ¢ Ipeaompe-
JeJIeHHBIM CTAHIAPTHBLIM IIOTOKOM BBOJA, BEIBOA MJIM COOOIIEHIIT 00 OIIINOKaX.

3. ®yHKNUA fdopen IpUHUMAET OTKPBITHIHA JeCKPUIITOD (aiiia, IOJyUeHHBIH OT
dyHKIIUHI open, dup, dup2, fentl, pipe, socket, socketpair mam accept, u cBA3BIBA-
€T ero ¢ IIOTOKOM BBOZA/BbIBOJA. HacTo 5Ta DYHKIIUA BBIBBLIBAETCSA C IeCKPUII-
TOPOM, KOTOPBIN OBLJI IIOJIYUYEH B Pe3yJibTaTe CO3NAHMA KaHaJa MJIU CETEBOTO
coenuHeHudA. IlockoabKy aTu TUNBI (haiiJioB Helb3d OTKPHITHL CTaHIAPTHOU
dyrKIUENl fopen, IPUXOAUTCSA CHAUYaja OTKPHIBATh UX CIEINAJbHBIMU (DYHK-
OUAMY, YTOOBI IIOJIYYUTH AECKPUNTOD (haiina, a 3aTeM CBA3BIBATH JECKPUIITOD
C IOTOKOM BBOJZIa/BBIBOJIa, UCTIONBL3Ys (hyHKIIUIO fdopen.

06e dyHKuuK, fopen u freopen, ABAaOTCA YacTblo cTaHaapTa ISO C. ®yHkuusa fdopen on-
peneneHa ctangaptom POSIX.1, nockonbky ISO C He nmeeT fena c feckpuntopamu.

Cramgapt ISO C onpenensier 15 BO3MOMKHBIX 3HAUeHUIT aprymenTa type. Bce oHI
OpuBOAATCA B Tabi. 5.2. Vcmonb3oBaHme cUMBOJIA b B apryMeHTe type MO3BOJIAET
CTaHIAPTHON cucTeMe BBOZA,/BBIBOA PAa3INUYaTh TEKCTOBbIE U JBOUYHBIE (DAiIbI.
Tax xax aapo UNIX He pasauuaeT aTu TUNObI (aiijoB, yKasaHWe CUMBOJA b He
OKa3bIBaeT HUKAKOTO BIAUSHUS.

Ona pyaxmuu fdopen 3HaUeHMe apryMeHTa type HECKOJIBLKO oTiimuaeTca. Tak Kak
MEeCKPUIITOP YsKe ObIJI OTKPBIT, OTKPBITUE IJIA 3alUCU He MPUBOAUT K YCEUECHUIO
daiina. (Ecau meckpumTop AJiA CyIlecTByIomero Gaiija cosmaeTcs, HaIIpuMep,
dyHKIIUEHR open, yceueHme MOKeT OBITh BBIIOJHEHO ¢ moMoINbio (uara 0_TRUNC.
dyurmusa fdopen cama He MOKET BBINOJHUTH yceueHme (aiisa, KOTOPBIN OHA OT-
KpbIBaeT A4 3amnucu.) Kpome Toro, oTKphITHE AJIS 3aII1ICH B KOHEII (Daiiia He IIpu-
BOJUT K CO3JJaHMIO HOBOTO (paiiya (TaK KaK JeCKPUIITOP MOKeT ObITh CBA3aH TOJb-
KO C CYIIEeCTBYIOIIIUM (haitaom).

Tabauya 5.2. BoamosxcHble 3HALEHUS apeyMenma type npu omxpulmuu nomoxa

type Onucanue ®daaru open(2)
ruam rb OTKDBITH JJId YTEHUA 0_RDONLY
W Bmam wb VYceus pasmep daiina xo 0 mau cosmarsb| 0_WRONLY|0_CREAT|O_TRUNC

1 OTKPBITH Ha 3aIllUCh

a mam ab OTKDPBITH AJid 3anucu B KoHelr (awimta| 0_WRONLY|0_CREAT|O_APPEND
WJIU CO3JaTh IJIA 3aIIHUCHU

r+, uau r+b, wau rb+ | OTKPBITH AJIA UYTEHUS U AJIA 3alIUCU 0_RDWR

w+, WIn w+b, miam wb+| Yceub pasmep daitia go 0 miu codmars| 0_RDWR|0_CREAT|O_TRUNC
U1 OTKPBITH OJIA UYTeHUA U AJId 3alliCU

a+, uan a+b, mam ab+| OTKPBITH, UJaAM co3AaTh AJsa uyreHus| 0_RDWR|0_CREAT|0_APPEND
¥ JJIA 3aIlCU B KOHeIl aiiia
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Korga daitys oTKpPHIT B peskuMe J00aBJIEHUSA B KOHEI, KasKJas olepanusa 3aiucu
OyzeT MPOU3BOAUTHLCS B KoHeIl (aiiia. Eciau HeCKOJIbKO ITPOIECCOB OTKPOIOT OJUH
u TOT ke (aily B 9TOM perkume, crangapTHad QYHKIIUA BBOJA/BhIBOAA OYIET KOp-
PEKTHO 3aMMChIBATE JaHHBIE KaYKA0I0 IIpoliecca.

Bepcuu dyHkumm fopen us bepkau, npegwectsosaswme 4.4BSD, u npocreiiwas sepcus,
KoTopas NpuBOAMTCA Ha cTpaHuue 177 B [Kernighan u Ritchie 1988], paboTaioT ¢ pexxumom
AobaBneHus B KoHel, (aiina He COBCEM KOPPEKTHO. ITU BEPCUM BbI3bIBAIOT PYHKLMIO 1seek
ANA Nepexofa B KoHel| daiina npu ero oTKpbITUK. B cyyae, Korfa c daitnom paboTtatoT He-
CKOMbKO MPOLLECCOB, OH LOMKEH BbITb OTKPLIT € hnarom O_APPEND, KOTOPbI Mbl paccMaTpy-
Banu B pasgene 3.3. Bbi3oB yHKUMKM 1seek nepep Kax ol onepauuert 3anucu He aact
)enaemoro 3 deKkTa; 3Ty Npobaemy Mbl Takxe obcyxaanu B pasaene 3.11.

Korga daitn oTKphIBaeTCA AJ UTEHUS U 3alUCh (CHUMBOJI «+» B apryMeHTe type),
MPUMEHSIOTCSA CJIeLYIOIe OrPAHUYEHUS:

e BrIBog He MOMKET cpasy ke CJIeJ0BaTh 3a BBOAOM 0e3 IMPOMEIKYTOUHOI'0 BEI30BA
dyurmui fflush, fseek, fsetpos mim rewind.

e BBom He MOMKeT cpasy CJIeJOBATh 3a BBIBOAOM 0e3 BbI3oBa (pyHKIuil fseek,
fsetpos mau rewind MJIM omepaluy BBOAA, KOTOpasa BCTpedyaeT KoHell (aiia.

Paszinunble XapaKTEePUCTUKY IIECTH CIIOCOOOB OTKPBLITHSA MOTOKA, NEPEUHCJIEH-
HBIX B TabJ1. 5.2, MOXHO 0000I1Th, KaK IIOKa3aHo B Ta0I. 5.3.

Tabnruya 5.3. [llecmb cnoco608 OMKpPbLLMUSL NOMOK08 8600a/8bL800a

Orpanuuenue T w a r+ | w+ | at

Daiis JOJIKEeH CyIecTBOBATh . .
IIpenwigyinee cogepsxuMoe (paiina OyaeT yTepsHo . .
IIoTOK mOCTyIIeH AJIs YTeHUS . . . .
IToToK mocTymeH AadA 3anucu . . . . .

3amnuch BO3MOJKHA TOJBKO B KOHEI] IIOTOKa ° °

OOpaTuTe BHUMaHMeE, YTO UCIOJB3Ys B apI'yYMEHTe type CHMBOJIBI @ UJIN W, MOYKHO
€03JaTh HOBBIU (Daiij, HO IIPU 9TOM HEJIb3d OIIPEeJINTh OUTHI IPaB AOCTyHA K daii-
JIy, KaK MBI JleJIaJId 9TO C IIOMOIIbI0 QYHKIIUY open myu creat B viaBe 3. Cranmapt
POSIX.1 TpebyeT, uTOOBI peanusaliii co3gaBaju DAkl CO CIeYIOIINM HaO0opoM
OMTOB IpaB AOCTyIA:

S_IRUSR | S_IWUSR | S_IRGRP | S_IWGRP | S_IROTH | S_IWOTH

Opuako B paszese 4.8 rOBOPUJIOCH, UTO 9THU MpaBa MOT'YT OTPAHUUYNBATHCA 3HAUE-
HHUEM MacKu umask.

ITo ymMouaHMIO IIOTOK OTKPBIBAETCA B PEKIUMe IIOJHOI Oydepusanuu, eciim, Ko-
HEYHO, OH He CBS3aH C TEPMUHAJBHBIM YCTPOHMCTBOM, TAK KAK B OTOM CJIydae WC-
IOJIL3YeTCA PEXKUM IIOCTPOUHOI Oydepusarnuu. Cpasy ke mocje OTKPBITHA IIOTOKA,
HO JI0 BBITIOJTHEHU A IEPBOIT OIIepaIiy BBOIa/BBIBOA PEXKUM Oydhepusau MOXKHO
U3MEHUTDH C IIOMOINbI0 PyHKIUI setbuf 1 setvbuf, KOTOpbIe OB OMKUCAHBI B IIpe-

IBIIYIIEM pasmiesie.
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3aKpbIBaeTCA OTKPBITHIHM ITIOTOK C ITOMOIIbI0 QyHKIMH fclose.

#include <stdio.h>
int fclose(FILE =fp);

Bosspamaer 0 B ciryuae ycmexa, EOF — B ciryuae ommubKu

Ilepen 3akpeITHEM IIOTOKA BCE JaHHBIE, HAXOAAIIMEC B Oydepe BbIBOJA, COPACHI-
BaroTca. Bece maHHBIE, KOTOPBIE HAXOAATCS B Oydepe BBOAA, OyAyT yTepsanbl. Ecin
maMaTh mof 0ydep Oblyia BbIZesieHa caMoii 6M0IMOTeK0M BBOja/BEIBOA, OHA OCBO-
00K IaeTcsa aBTOMATUUYECKI.

IIpu HOpMaJIbHOM 3aBepPIIIEHUY IPOIECCa, TO €CTh ITPU HeIOCPEACTBEHHOM BBIBOBE
(QYHKOUM exit uam IIpu Bo3BpaTe U3 (DYHKIIUM Main, BCe He3allMCAHHBbIE JaHHbIE
B Oy(epax BbIBOJja cOPACKLIBAIOTCS HA AUCK, IIOCJE Uero BCe ITOTOKY 3aKPhIBAIOTCS.

5.6. UTeHne n3 NoToka n 3anucb B NOTOK

ITocsie OTKPBITHA MOTOKA MOYKHO BRIOPATH OAUH U3 TPEX TUIIOB He)OpMaTHUPOBaH-
HOT'0 BBOJIa/BBIBOZA:

1. ITocuMBOJBHBI BBOA/BBIBOA. MOKHO YNTATh UJIU IIUCATH 110 OHOMY CHMBOJIY
3a pas ¢ MOMOIIBIO CTaHIAaPTHBIX (DYHKITNI BBOJa,/BLIBO/IA, KOTOPEIE Oy(epusy-
IOT JaHHbIE, eCJIV IIOTOK Oy(deprns3oBaH.

2. TlocTpounsrii BBOA/BhIBOA. Eciu HE0OXOAMMO UNTATh WJIN IIHUCATH JaHHBIE I10-
CTPOUYHO, UCHOJb3yIoTCA GyHKIuU fgets u fputs. Kaxaasa cTpoka sakaHumnBa-
eTcs CUMBOJIOM II€PeBOjia CTPOKH, a IIPU MCHOJIb30BaHUN GYHKIUY fgets Hy K-
HO YKa3aTh MAaKCUMAJbHYIO IJUHY CTPOKHU, KOTOPYIO MBI MOYKEM IIPUHATL. OTU
IBe QYHKIIUY MBI PACCMOTPUM B paszeJe 5.7.

3. Ilpamoii BBOA/BBIBOA. ITOT TUII BBOJAa/BHIBOAA HMOAAEPKUBAETCA QYHKIIUAMUI
fread m fwrite. Kaskgasa omepanus BHIIOJNHAET UYTEHNUE UJIU 3aII1Ch OIIPeIeJIeH-
HOT'0 KOJIMUECTBA 00'beKTOB, UMEIOINX 3aJaHHBIN pasMep. ITu PYHKIIUU Yac-
TO UCIIOJIB3YIOTCS AJIA Pab0THI C ABOMUYHBIME (paiiiamMu, KOTaa B KaK 0 omepa-
MUY YTeHUS WJIU 3aIlMCH YUYACTBYET OJHA CTPYKTYpPa HAHHBIX. T QYHKIUU
MBI PACCMOTPHUM B pasfneie 5.9.

TepMuH npsamoli 8800/8b1800 13 ctaHAapTa ISO C uMeeT TakKe HECKONIbKO CUHOHUMOB: [,BO-
WYHBI/ BBOA/BbIBOA, BBOA/BLIBOJ 00bEKTAMK, BBOA/BbIBOS 3anNWUCAMU UNW BBOL/BbIBOA
CTpyKTypamu. He nyTaiTe 3Ty ocobeHHocTb ¢ pnarom 0_DIRECT dyHKUMM open, nopfaep-
wuBaembiM OC FreeBSD u Linux, — OHW HUKaK He CBsi3aHbl Mexay co6oii.

(Pyurmuu GopMaTHPOBAHHOTO BBOAA/BBIBOMA, TaKkue Kak printf m scanf, OyayT
ommcaHbI B pasgzesie 5.11.)

dDyHKUMM BBOJA

Tpu GyHKIIUY ITO3BOJAIOT YUTATDH IO OTHOMY CMBOJIY 3a OLHO oOpalieHue.
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#include <stdio.h>
int getc(FILE =fp);
int fgetc(FILE =fp);
int getchar(void);

Bce Tpu BosBpaIamoT ouepeJHOI CHMBOJI B ClIydae ycnexa, EOF — B cirydae omubru

dyuKua getchar ompenesieHa Kak sKBUBaJIeHT getc(stdin). Pasuuma mesxay mep-
BBIMU ABYMs (DYHKIIMAMHU 3aKJIIOUAE€TCA B TOM, UTO PYHKIMA getc MOKeT OBITH
peayim3oBaHAa B BUJE MaKpoca, Torga Kak fgetc — HeT. ATo 03HAUAET CaeyIoIIee.

1. AprymeHnT QyHKIIUHT getc He MOJKEH ObITh BRIPAKeHNEM ¢ TOOOUHBIMU 3G eK-
TaMMU.

2. Tlockosbky fgetc o6s3aTessbHO OyaeT PyHKIIMENH, MBI BCerja MOKEM y3HATh ee
azpec. ITo IIO3BOJIUT IlepeaTh afpec GyHKIHY fgetc B Buie apryMeHTa Ipyroi
GyHKIUA.

3. BrIsoB dyaKIum; fgetc ckopee Bcero 6yzer 6oJiee IIUTEILHBIM, YeM BBI3OB getc,
TaK KaK OOBIYHO BHI30B (DYHKI[UY 3aHUMAET O0JIbIle BpeMeHU, YeM oOpaIeHue
K Makxpocy.

Bcee Tpu hyHKIIIY BO3BpAIIaiOT OUepeaHOM CUMBOJI KaK unsigned char, mpeodpaso-
BaHHBIN B int. [IpyuymHa KpoeTcs B TOM, UTO (DYHKITNY JOJKHBI BO3BPAIIATh OJIO-
JKUTeJbHOE 3HAUeHMe, Jaske KOT[a CTapIInii 6UT cuMBoJja ycTaHoBJeH B 1. IIpeo6-
pasoBaHUe B int CBABAHO C TEM, UTO HAPAIY C OOBIUHBIMHU CUMBOJAMU (DYHKI[MK
MOT'YT BO3BpAIIaTh IIPU3HAK OIMOKY MJIM IPU3HAK KOHIa daiina. KoncranTa EOF,
ompenessieMas B paitse <stdio.h>, JoJI:KHA UMETHh OTPUIlATEeIbHOE 3HAUeHUe. Yarie
BCEro OHa mMeeT 3HaueHue -1. 9To TaKIKe 03HAUAET, UTO MbI HE CMOJKEM COXPaHUTh
BO3BpalljaeMoe 3HaUeHue JII000i 13 3TUX TPeX PYHKIINI B ITepeMeHHON CMBOJIb-
HOTO THUIIA U 3aT€M CPABHUTH €ro ¢ KOHCTAHTOM EOF.

O6paTuTe BHUMaHMNE, UTO 3T (DYHKIIMU BO3BPAIIAIOT OJHO U TO JKe 3HAUEHUe
U B cJIydyae OIIMOKHU, M B cAydae NOCTUKEHUS KOoHIa (paiisa. UToObl OTIUUYUTH
OJWH CJydYaii OT APYToro, cjaedyeT UCI0JIb30BaTh (PyHKIIMIO ferror mau feof.

#include <stdio.h>
int ferror(FILE #fp);
int feof(FILE =fp);

O06e BO3BpAIIAIOT HEHYJJIeBOe 3HaUeHUe (MCTHUHA),
€CJIu YCJI0BUe UCTUHHO, niu 0 (JI0KB), €CJIN YCI0BUE JIOFKHO

void clearerr(FILE +fp);

B GonpimuHCTBE peaausdanuii B 00beKTe FILE A1 KasKaoTro ITOTOKA IpeaycMaTpu-
BarTCcd aBa daara:

e (poar omuoOKwy;

e (ar KoHIla (paiiia.
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06a (yrara co6pacbIBaroTCA BHI30BOM (DYHKITUM clearerr.

ITocse uTeHMA CMBOJIA M3 TOTOKA MOXKHO BEPHYTH CUMBOJI 00PaTHO B IIOTOK BBHI3O-
BOM (DyHKITUM ungetc.

#include <stdio.h>
int ungetc(int ¢, FILE =fp);

Bosspaiaer 3Hauenue aprymMeHTa ¢
B cJIyuae ycuexa, EOF — B ciryuyae omnoxku

CuMBOJIBI, BO3BpAIIleHHbIE B MOTOK, OyAYT 3aHOBO IPOUYUTAHBI IOCJIEAYIOIITUMU
orepanusaMy UYTeHUs B MOPAAKe, oOpaTHOM MOPAAKY WX Bo3Bpara. Hamo orwme-
TUTH, 4TO X0TA cTaHgapT ISO C u mo3BoJigeT BO3BpaNIIaTh B IOTOK MPOU3BOJIBHOE
KOJIMUECTBO CMMBOJIOB, Peau3aluu 00sI3aHbI IIPEJOCTAaBIATh BO3MOMKHOCTD BO3-
BpaTa TOJbKO OJHOTO CUMBOJIa. IToaToOMy He cliefiyeT pacCUUTHLIBATEL 00Jiee ueM Ha
OJIH CUMBOJI.

Bosspailmaemblii cHMBOJI He 00513aTEJILHO JOJIKEH OBITh ITOCIeTHUM IIPOUYNTAHHBIM
cumBoJioM. Heslb3st BepHYTH B IOTOK ITPU3HaK KoHIa daiiaa (EOF). OqHaKo MOKHO
110 JOCTUKEeHUY KOHITa (hailjia BEpHYTh B IOTOK OAUH cuMBoJI. Cieayrolas omnepa-
s YTeHUs BePHET dTOT CUMBOJI, a cJefyiolas 3a Heil — BepHeT EOF. 9ToT mpuem
paboraeT, moToMy uTO GYHKIIUA Ungetc cOpackIiBaeT uar KoHIa Gaiiaa y moToka.

BoaBpaT cuMBOJIOB B IIOTOK YaCTO NCIOJIb3yeTCA, KOTIa He00X0IMMO ITpepBaTh uTe-
HUe Ha T'PaHUIle CJIOBA MJU JIeKCEeMbI OIlpeeJeHHOro Buaa. MHOTHa HY)KHO YBU-
JIeTh CJIeAYIOIUIT CUMBOJI, YTOOBI PEIluTh, KaK 00pabarbiBaTh TeKyIuii. B aTom
cJiyJae MBI IIPOCTO BO3BPAIIlaeM MPOYNTAHHBIN CUMBOJI B IIOTOK, 1 OH OyIeT II0JIy-
YeH IIPU CJIEAYIOINeM BbI3oBe (hyHKIUU getc. Ecam Obl cTaHmapTHas OMOImoTEeKAa
BBOJIa/BBIBOJIa HE IIPEIOCTABIIANA TAKON BO3SMOXKHOCTH, HAM IPUXOJUJIOCH ObI CO-
XPaHATh €ro B IIePEeMeHHOIT, PABHO KaK U (Jar, yKasbIBalOINil, UYTO CJIeYyOITNHi
CHMBOJI CJIEIYeT B3ATh U3 IePEeMeHHOI, a He 13 IIOTOKA.

Korpa mbl BO3BpalyaemM CMMBOJIbI B MOTOK C NOMOLLbIO hYHKLMK ungetc, OHU Ha camoM Aene
He 3anucbiBaloTcs 06paTHO B aiin uau B YCTPoOiicTBO. Bo3Bpaljaembie CMBONBI NPOCTO
coxpaHsioTca 6ubnuoTeKoit BBOAA/BbIBOAA BO BHYTPEHHEM bydepe noToka.

®dDyHKUMN BbIBOAA

Kaxmoii 13 onmcaHHBIX BbIIIE (DYHKIINMIA BBOJa COOTBETCTBYET (DYHKI[MSA BLIBO/IA.

#include <stdio.h>
int putc(int ¢, FILE =*fp);
int fputc(int ¢, FILE =fp);
int putchar(int c¢);

Bce Tpu BozBpamaooT 3HaueHNe apryMeHTa ¢
B CJIy4ae ycuexa, EOF — B crydae omubKu
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Kax u B ciyuae ¢ pyHKIUAMU BBOJAA, BBI3OB putchar(c) SKBUBAJIEHTEH BBI3OBY
putc(c, stdout), m putc TaKsKe MOKeT OBITH peajn30BaHA B BUJE MaKpoca, TOTZa
Kak fputc — HeT.

5.7. MOCTPOYHbIN BBOS, /BblBop,

ITocTpouHBIl BBOJ BBITIOJNHAETCA IBYMA QYHKIIUAMU, Fgets u gets.

#include <stdio.h>
char =fgets(char *restrict buf, int n, FILE *restrict fp);
char =gets(char =buf);

O06e BosBpartaior buf B caydae ycrexa,
NULL — B caayuae OIIMOKY MJIX 10 JOCTUKEeHUY KOHIIA (paiiia

O6eum (QyHKIUAM mepemaerTcsa ajgpec Oydepa A pasMelneHus TPOUUTAHHOMN
crpoku. PyHKIUA gets UuTaeT U3 CTAaHJaPTHOTO MMOTOKA BBOAA, (hyHKITM fgets —
3 YKa3aHHOTO IOTOKA.

Hna dyarnuum fgets yrkaspIiBaeTca pasMmep mmpueMHoro 6ydepa, n. 9ra GyHKIUA
OyZeT CUUTHIBATH BXOJHBIE JaHHBIE B Oydep [0 TeX Mop, OKa He BCTPETUT CUMBOJI
epeBojia CTPOKH, HO He 0oJiee N -7 CHMBOJIOB. B KOHeIT TpOoYnTaHHOI CTPOKH 100aB-
JIAeTcs HYJIeBOI cuMBOJI. Ecau AauHa CTPOKH, BKJIIOUAs CHUMBOJI IIEPEBOA CTPO-
KN, COCTaBJsAET 6oJjiee N -7 CUMBOJIOB, (DYHKIIUA BEPHET TOJIBKO UaCTh CTPOKU, HO
B KOHeIl Oy(depa Bce paBHO OyzeT moOaBJIeH 3aBePIIAIONINI HYJIeBO cuMBoJI. 11o-
CJIeIYIOIUH BBIBOB fgets BepHET OCTAaTOK CTPOKH.

DyHKIUIO gets UCI0JIb30BaTh He cieayeT. IIpobiema ¢ Heit COCTOUT B TOM, UTO OHA
He II03BOJIAET ONIPeeINTh pasMep npreMmuoro oydepa. Eciu BxogHas CTpOKa OKa-
JKeTcs AJanHHee 0ydepa, 9TO IPUBEAET K ero IeperoJIHeHnIo 1 B pe3yabTaTe OyayT
3aTepThl JaHHBIE, KOTOPLIE HAXOAATCA B IaMATH cpasy 2Ke IocJe Oydepa. Omuca-
HIE TOr'o, Kak 5Ta Opellb B 6e30IIaCHOCTH HCIIOJIbL30BAJIACH IPOrPAMMOM-UYEePBEM
B 1988 roxy, BBI HalifeTe B nioHbCKOM HoMepe «Communications of the ACM» za
1989 rog (vol. 32 no. 6). Ertie oxmo oTauune gets ot fgets sakaovaeTcsa B TOM, YTO
GyHKIMS gets He COXpaHseT CUMBOJI IIEPEBOa CTPOKH B Oydepe, KaK 9TO HelaeT
dyHKIUA Tgets.

370 pa3nnumne B 06paboTKe CMBONA NEPEBOAA CTPOKM YXOAUT KOpHaMU B ucToputo UNIX.
Ewe pykoBoacTBo K Version 7 (1979) rnacut: «gets ynanseT CUMBOJ NMepeBoja CTPOKH,
fgets ocTaBnseT ero, U BCe 370 Pajy COXPaHEHUS 0OPATHOM COBMECTUMOCTMUY.

Xorsa craggapt ISO C TpebyeT, uTOOBI peaju3anusd IIPemOCTaBIAAA (PYHKIIUIO
gets, UCIIOJIL3YyiTE BMeCTO Hee pyHKIMIo fgets. B Bepcuu crangapra SUSv4 pyHK-
musa gets momMeveHa KaK ycTapeBIInii mHTepdeiic u Obla UCKJIIOUeHa U3 OCJIeJHeR
Bepcuu craggapra ISO C (ISO/IEC 9899:2011).

Omeparmuy HOCTPOYHOrO BEIBOA O0eciieunBaoTeA (QYHKIMAME Tputs u puts.
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#include <stdio.h>
int fputs(const char =restrict str, FILE xrestrict fp);
int puts(const char =str);

OGe BO3BpAIIAIOT HEOTPHUIIATEILHOE 3BHAUEHUE
B cJIyuae ycuexa, EOF — B crydae omubKu

DyHKIUA fputs 3amKUChIBAET CTPOKY, 3aBEPIIAIOIYIOCA HYJIEBBIM CUMBOJIOM, B yKa-
3aHHBIN TOTOK. Hy/IeBoit ciMBOJI B IOTOK He 3amuchbiBaeTcA. [I[puMmeuaTerbHO, YTO
5TO He OCTPOYHBIN BBIBOJ, B CTPOTOM CMBICJIE CJIOBA, IIOCKOJIBbKY CTPOKA MOYKET He
cozep:KaTh CIMBOJI IIEPEBOIa CTPOKYM B KAaUeCTBE IIOCJIEJHEI'0 HEHYJIEBOTO CUMBO-
jga. OGBIYHO 3aBepPIIAIEMY HYJIeBOMY CUMBOJY AEHCTBUTEJIbHO MPEAIIECTBYET
CHMBOJI IIEPEBO/[a CTPOKH, HO 9TO COBEPIIIEHHO He 00513aTeIbHO.

q)yHKI_[I/IH puts 3amIUCHIBAET CTPOKY, 3aBePIIAIOIYIOCA HYJIeBLIM CIMBOJIOM, B II0-
TOK CTaHOAPTHOI'O BBIBOJA. Ona me BBIBOAUT 3aBepH.IaIOH.[HfI HyJIeBOfI CHMBOJI, HO
I[O6aBJIﬂeT CHMBOJI IIepeBoga CTPOKH.

DyuKIUa puts JocTaTouHo 6e30IacHa B OTJIMYME OT ee maphl — gets. OQHAKO MBI
TaKyKe PeKOMEeHAyeM He II0JIb30BAaThCs €10, UTOObI He 3aMyMbIBATHCA IIOCTOSHHO
0 TOM, 100aBJISeT I OHA CUMBOJI IIepeBofia CTPOKU. I1o/Ib3ysACh TOMBKO (PYyHKIU -
mu fgets u fputs, MBI Bcerga O6yaeM TOUHO 3HATD, YTO AOJIMKHBI 00pabaThIBATh CUM-
BOJI II€PEBO/Ia CTPOKU.

5.8. 9P heKTUBHOCTb CTaHAAPTHbIX
¢yHKLMN BBOAa/BbiBOAA

Wcnons3ya QyHKIIMY 13 IPEABIAYINETO pasfiesa, Mbl MOXKEM OIeHUTD d(P(eKTHB-
HOCTBb CTaHAAPTHOI 6UOJIMOTEeKY BBOJa,/BhIBOAA. [Iporpamma B iuctuHre 5.1 oueHb
IOXO0’Ka Ha TY, YTO MbI IPUBOAUIN B JUCTUHTE 3.1, — OHA IIPOCTO KOIUPYET AaH-
HBIE CO CTAHJZAPTHOT'O BBOJA Ha CTAHAAPTHBIN BBHIBOJ C IIOMOIIBIO YHKIIUI getc
u putc. 9T ABe QYHKIIUU MOTYT OBITH PEaJIN30BAHEI B BUIE MAKPOCOB.

Jlucmune 5.1. KonuposaHue 0aHHbLX cO CMAaHAaApmMH020 66004 HA CMAHOAPMHbBLIL
861800 ¢ NOMOWLbI0 PYHKYULL getc u putc

#include "apue.h”
int
main(void)
{

int C;

while ((c = getc(stdin)) != EOF)

if (putc(c, stdout) == EOF)
err_sys("ownbka BhBOAA");

if (ferror(stdin))
err_sys("ownbka BBOmA");

exit(0);
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MosxHO TaKiKe HAIlCATh BEPCUIO 9TOM IMPOTpaMMBbI ¢ MCIOJb30BaHNEM (PYHKITUHA
fgetc u fputc, KOoTOpble Bcerga peaan3oBaHBI KaK (YHKIIUM, a He KaK MaKpOCHL.
(He 6ymem 31ech IPUBOAUTDL N3MEHEHUS B MCXOIHOM KOJe, TIOCKOJbKY OHU J0CTa-
TOYHO TPUBUAJBHEI.)

B sak/roueHue mpuBegeM eIlle OLHY BEPCHI0 IIPOrPaMMbl, KOTOpPas BBIIIOJIHSET
YTEeHUe W 3aMIHUCh IIOCTPOUYHO (JINCTUHT 5.2).

Jucmune 5.2. Konuposanue 0aHHbLX CO CMAHAAPMH020 66004 HA CMAHOAPMHbLIL
661600 ¢ nomow,bto Pyrryuil fgets u fputs

#include "apue.h”
int
main(void)

{
char  buf[MAXLINET;

while (fgets(buf, MAXLINE, stdin) != NULL)
if (fputs(buf, stdout) == EOF)
err_sys("ownbka BhBOAa");

if (ferror(stdin))
err_sys("ownbka BBOAa");

exit(0);
}

OGpaTuTe BHUMaHNe, UTO IPOIPAMMBbI 13 JUCTUHTOB 5.1 1 5.2 He 3aKPHIBAIOT II0-
TOKU BBOZA,/BbIBOA ABHO. MBI yiKe 3HAeM, UTO (PYHKIIUA exit cOpOCUT Bce He3amu-
CaHHBIE JaHHBIe 13 OY(PEPOB U 3aKPOET BCE OTKPLITEHIE OTOKU. (DTOT BOIIPOC eIlie
OymeT obcy:kmaThbcsa B pasmesie 8.5.) HTepecHO CpaBHUTH BpeMs, 3aTpaueHHOE
STUMU TPEMd IporpaMMaMHu, ¢ pesyabraTamMu u3 Tabs. 3.3. [JaHHBIE 14 cpaBHEe-
HUS TIPUBOAATCA B Tabs. 5.4 (Bce omepamuu MPOU3BOAUINCH C OTHUM U TEM Ke
daitiom pasmepom 98,5 MbaiiT, comeps;KaIuM 3 MUJIJINOHA CTPOK).

Tabauuya 5.4. Bpems 8blnoiHeHUS onepayuii cmanoapmHvLmu
dyHKYUAMU 8600a/6bL6000

DyHKIUA ITonbp3oBatean- | Cucremuoe | O6uree Paszmep
CKOe BpeMsa BpeMs BpeMs MporpaMMsbI
(ceKyHaBI) (cexyHasl) | (cekyHabI) | (0aliThHI)

Jlyuiree Bpema us TabJ. 3.3 0,01 0,54 8,51

fgets, fputs 2,27 0,30 3,49 143

getc, putc 8,45 0,29 10,33 114

fgetc, fputc 8,16 0,40 10,18 114

Bpemsa us Tabu. 3.3, ¢ pas- 20,03 117,50 138,73

mepoMm Oydepa 1 6aiiT

s kask 0l 13 TpeX BepCcuil, UCIOJIb3YIOINX CTaHJapTHEIE (DYHKIIUU BBOJa,/BhI-
BOJIa, IOJIb30BATEIHCKOE BPEMA IOJYUNJIOCH O0JIbIlle, YeM HAUJTYUIIINHA Pe3yabTaT
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u3 TabJ1. 3.3, MOTOMY UTO ABE Bepcuu BBITOMHAIOT 100 MUIINOHOB ITUKJIOB JJIs I1e-
penaun SAaHHBIX II0 OSHOMY OAMTy, 8 BEPCHUs C IHOCTPOUYHLIM BBOZOM,/BBIBOJOM BhI-
noaHseT 3 144 984 mukioB. Bepcusa mporpaMMbl, OCHOBaHHAasA Ha (PyHKIUU read,
BBITIOJTHAET Beero 25 244 nukia (mia pasmepa 6ydepa 4096 6atit). Pasauuuns o6-
1I1er0 BPEMEHU BBITTOJIHEHUS 00YCJIOBIEHBI PA3JNUYNAMY B II0JIb30BaTEILCKOM Bpe-
MEHU 1 BO BPEMEHU OKHUIAHUS 3aBePIIeHnsl BBOIA/BbIBOJA, TOIIa KAK 3HAYEHUS
CHCTEMHOI'O BpeMEeH! BIIOJIHE COIIOCTABUMEIL.

CucremMHOe BpeMs IIPUMEPHO TO Ke, UTO U PaHee, IIOTOMY UTO IIPOUSBOAUTCS IIPU-
MEPHO OJMHAKOBOE KOJMYECTBO CHCTEMHBIX BbI30BOB. O6GpaTuTe BHUMAaHIE: IIpe-
UMYIIeCTBO CTAHAAPTHOI OMOJIMOTEeK BBOA,/BhIBOIa COCTOUT B TOM, UTO OHA 1M30aB-
JISeT Hac OT 0eCIIOKOMCTBA I10 TIOBOAY Oy (hepus3aIiny Ui ONTUMAJIbHOCTH BIGPAHHO-
ro pasmepa 6ydepa. KoHeuHno, MbI Bce-TaKU HOJMKHBI OIPEIeIUTHCA C MAKCUMAJb-
HBIM PasMepoOM CTPOKHU JJI BEPCUM MPOTPAMMBI, KOTOPasA UCIIOJIb3YyeT (PYHKITUIO
fgets, HO ATO ropaso MPOIlie, UeM BHIOMPATEH ONITUMAJILHBIN pasMmep 6ydepa.

B nocienueit KosmoHKe Tab. 5.4 IPUBOAUTCS pasMep CerMeHTa Koa IIPorpaMMbI,
CreHePUPOBAHHOI'0 KOMIUJIATOPOM sA3biKa C. 31ech MbI BUAMM, UTO BepCUs ¢ PyHK-
nuamu fgetc/fputc mMeeT TOT Ke pasMmep, UTO U Bepcud ¢ QYHKIIUAMHU getc/putc.
O6bIyHO QyHKIIUU getc u putc peaJn3oBaHBI B BUJe MAaKPOCOB, HO B OMOIUOTEKE
GNU C st MaKpoChI IPOCTO PA3BOPAUYNBAIOTCS B BLI3OBBI (DYHKITUIA.

Bepcust mporpaMmBbl ¢ ITIOCTPOYHBIM BBOZOM,/BBIBOJOM BBIIIOJHSIETCS IIOYTH B IBA
pasa OwbIcTpee, YeM BEpPCHU C IIOCMMBOJILHBIM BBOJOM/BBIBOZOM. Ecau 6b1 fgets
u fputs ObLIM peasn3oBaHbI uepes GyHKIMU getc u putc (pasmen 7.7 [Kernighan
and Ritchie 1988]), pesyabrars! coBmaiu ObI ¢ pe3yJIbTaTaMU BePCUU, OCHOBAHHOMI
Ha QyHuKnuu getc. Ha camoM zmese Bepcus ¢ HOCTPOYHBIM BBOOM,/BBIBOJOM BBIIIOJI-
HsJach ObI JasKe 3HAUUTEJJIbHO JOJbIIe, TAK KaK B 9TOM CJyuae K CYI[eCTBYOIUM
6 MUJIMOHAM BBI30BOB (DYHKITHI q00aBuanch ObI erfe 200 Mmuaranonos. 13 moiry-
YEHHBIX Pe3yJIbTATOB MOMKHO CHEJIaTh BBIBOM, UTO (DYHKI[MM IIOCTPOYHOI'O BBOJA,/
BBIBOJIAa PeaIM30BAHBI C TOMOIIILI0 QYHKIIUU memccpy(3). HacTo nyia MOBBIMIEHUA
5(pdeKTUBHOCTH PYHKITHA nemccpy muiercsa He Ha C, a Ha A3bIKe acceMbJepa.

U mociennee, 4TO ImpeACTABJSET IJIs HAC MHTEPEC B dTUX pesysbTaTax, — BepCus
Ha ocHOBe (pyHKIUYU Tgetc BRIMOJHAETCA HAMHOI'O ObICTPEE, UeM BePCUS U3 JIUCTUH-
ra 3.1 ¢ pasmepom 6ydepa BUFFSIZE=1. Obe Bepcuu IPOU3BOAAT OJHO U TO JKe KOJIU-
YEeCTBO BBIBOBOB (PYHKIHI — mpubausuTeabuo 200 MUIINOHOB, U BCE K€ Ha BbI-
TIOJTHEHEe BEPCUU Ha OCHOBe QyHKIUYU fgetc moTpe6oBasioch mouTu B 16 pas MeHb-
1I1e TT0JIb30BATEIBCKOTO BPEMEHH, a 001Iiee BpeMsA BBITIOJHEHNUA IOJTYUNJIOCE 60Jiee
ueM B 39 pa3 MeHbIIe. JTa Pa3HUIla 00yCJIOBJIEHA TEM, UTO BepPCUA Ha OCHOBE (hYHK-
muu open BeinmoaHaeT 200 MUIIMOHOB BbI30BOB (hYHKITUI, KOTOPBIE B CBOIO OUepeab
npousdBogAT 200 MUJIIMOHOB CUCTEMHBLIX BBHISOBOB. Bepcus Ha ocHOBe (hYyHKIUU
fgetc Taksxe BoimosHsAET 200 MUJITMOHOB BHI30BOB (DYHKITUH, HO 00paIlleHuA K CUC-
TeMHBIM BBI30OBAM IIPOU3BOAATCSA Bcero 25224 pasa. ObpallleHre K CHUCTEMHOMY
BBIZOBY OOBIYHO HAMHOI'O JOPOsKe, UeM oOpalleHne K 00bIYHON (QyHKITIN.

TyT MBI JOJI’KHBI OTOBOPUTBHCS: PA3yMEETCH, PE3yabTaThl UCITBITAHUN CITPABEIJIN-
BBI TOJIBKO JIJIS TOM CHCTE€MBbI, Ha KOTOPOIi OHU OBIJIN MOJYUYeHbI. Pe3yIbTaThl 3aBU-
CAT OT MHOTMX OCOOEHHOCTEN, KOTOPhIE PA3JINUAIOTCA B PABHBIX peau3aI[uax
UNIX. Tem He MeHee TPUBOAUMEBIE 3[IeCh UNCJIA U O0BbACHEHUSA PAa3IUUNN MEXKIy
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BEPCUAMHU OHOI IIPOrpaMMBbI IOMOI'YT HAM JIyYIlle IIOHATH CAMY OIEPAI[OHHYIO
cucremy. CpaBHUBas PE3yJIbTATHI U3 ATOTO pasjesia 1 us paszgesia 3.9, Mbl y3HAJH,
uTO CTaHZAPTHAA OMOJMOTEKa BBOJA/BBIBOIa HEHAMHOTO MeJJIeHHee, YeM IPSIMOoe
obOparrienue K QyHKIUAM read u write. B GOJBINTMHCTBE CJI0MKHBIX MTPUI0MKEHUNA
HaubOoJIbIIee KOJUUECTBO IT0JIb30BATEIHCKOTO BPEMEHH YXOAUT Ha BHITIOJIHEHNE Ca-
MOT0 IIPUJIOYKEHN s, 4 He Ha 00PaIeHUs K CTAHIaPTHLIM (DyHKI[UAM BBOIA,/BBIBOAA.

5.9. BBOp,/BblBop, ABOUYHbIX AaHHbIX

DyHKIUY 13 padzeiia 5.6 omepupy0T OZHUM CUMBOJIOM, DYHKITUY U3 pasgena 5.7 —
onHOI cTpoKo#. IIpm BBHITTOJTHEHMU Omepaliuii BBOAA/BBIBOJIAa ABOMYHBIX MaHHBIX
TPEeIOYTUTENFHEE YNTATD NN 3aIIUCHIBATE CPA3y IeJIble CTPYKTYPHI. UTOOHI ce-
JIaTh 9TO C TOMOIIIBIO PYHKITMH getc mau putc, HaM IPHUIIIOCH ObI 00XOIUTD CTPYK-
TYPY B IIUKJIE, BBITIOJIHSA UTEHNE U 3aII1Ch I10 OAHOMY 6aiiTy. MbI HEe MOXKeM BOC-
IOJIb30BAThCSI (QDYHKIMSAMU MOCTPOYHOI'O BBOIA/BBIBOMA, IMOCKOJIBKY (MYHKIIUSA
fputs mpeKpaillaeT 3anuch, BCTPETUB HYJIEBOII 6aliT, a BHYTPU CTPYKTYPhI BIIOJHE
MOTYT COAepsKaThcs HyJaeBble 0aliThl. TOUHO TaK Ke 1 pyHKIUS fgets He CMOXKeT
KOPPEKTHO UNTATh JaHHbIEe, KOTOPBIE COMEPKAT HyJIeBble 6aiThl MV CUMBOJIbI IIe-
peBoza cTpoku. [losToMy JJisd BBOAA/BHIBO/IA ABOMYHBIX JaHHBIX ITPEJOCTABIIAIOT-
cd caenyoiiue ase GyHKINN.

#include <stdio.h>
size_t fread(void *restrict ptr, size_t size, size_t nobj, FILE xrestrict fp);

size_t fwrite(const void =restrict ptr, size_t size, size_t nobj,
FILE =restrict fp);

0O0e BO3BpAIIAIOT KOJUUYECTBO IPOUNTAHHBIX WY 3alIMCAHHBIX 00EKTOB

IIBa HaMb0JIEE PACTIPOCTPAHEHHBIX CJIYUas NCIOTb30BAHUA 9TUX PYHKIIUI:

1. YreHne uam 3aInch MacCHBOB ABOMYHBIX AAaHHBIX. Hampumep, 3ammcarb cO
2-T70 O 5-1 BJIEMEHTHI MAacCHBa UMCeJ C IJIABAOI[ell TOUKON MOYKHO CJIeHyIO-
UM o0pa3om:

float data[10];

if (fwrite(&data[2], sizeof(float), 4, fp) != 4)
err_sys("ownbka Bb3oBa dyHKuMn fwrite™);

31ech MbI IEpeIaju B apryMeHTe Siz6 pasMep OJHOI0 3JIeMeHTa MacCHuBa, a B ap-
TYMeHTe 100] — KOJIMUECTBO 3JIEMEHTOB.

2. UreHre WM 3aIIUCh CTPYKTYP JaHHBIX. ITO JAeJIAeTCs CIeAYIOIINM 00pasoMm:

struct {

short count;

long total

char name[NAMESIZE]
b item;

if (fwrite(&item, sizeof(item), 1, fp) !=1)
err_sys("ownbka Bb3oBa ¢yHkuMn fwrite™);
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31ech B apryMeHTe Size yKasaH pasMep CTPYKTYPhI, a B apryMeHTe 100 — KOJIU-
YeCTBO 00'bEKTOB JJIs 3aIIUCH (OIH).

OueBugHOE 0000IIIEHIIE STUX ABYX CJIYUYaeB — UTEHHNE NJIU 3aIllCh MACCHUBA CTPYK-
Typ. JIJIS 9TOr0 apryMeHT Siz6 MOJIMKeH COIePsKaTh pasMep CTPYKTYP.I (ompemeise-
MBI ¢ IIOMOIILIO oIlepaTopa Sizeof), a apryMeHT nobj — KOJIHUYECTBO DJIEMEHTOB
MaccuBa.

06e pyukiuu, fread u fwrite, BO3BpaIaoT KOJIUUYECTBO IIPOUNTAHHBIX U 3aIIN-
CaHHBIX 00BeKTOB. [/ pyHKIIUY fread 9TO YMCJIO MOKET OBITh MEHbIIe 3HAUCHU I
nobj, ecau MPOMU3OIILIA OIMTMOKA UM OBLT JOCTUTHYT KoHell (aiiia. B aToit cutya-
MY HYKHO BBI3BIBATh QyHKIUIO ferror miu feof. Ecoim pyrrknua fwrite Bepryna
YKCJIO MEHbBIIe 3HAUEHUA apryMeHTa Nobj, 3TO CBUIETeIbCTBYET 00 oITuodKe.

dyupamenTagbHaa npobsemMa, CBA3aHHAA C BBOJOM/BBIBOJOM JBOMUYHBIX JaHHBIX,
3aKJII0YAEeTCs B TOM, YTO OHU MOTYT OBITH KOPPEKTHO IPOUNUTAHBI TOJBKO B TOM Ke
cucTeMe, B KOTOPOUM OHU OBLIM 3amucaHbl. MHOrO JieT Hasal, Korga Bce BepCcuu
UNIX pa6oranau na PDP-11, sToii ipo6jieMbl He CYIIeCTBOBAJIO, HO CEeTOMHS CTAJIO0
HOPMOIi 00'beIuHeHe Pa3HOPOAHBIX CUCTEM B ceTu. VI HepeaKO BO3HUKAET JKeJja-
HUe 3al1caTh JaHHbIe Ha OMHOM crucTeMe U 00paboTaTh UX Ha APyroii. B Takoi cu-
Tyaluu 9TU ABe PYHKIIUU He OyayT paboTaTh II0 ABYM IPUUMHAM:

1. Cwmernenue 1moJieil CTPYKTYP MOMKET OTJINYATHCA AJIA PA3HBIX KOMIIUJISITOPOB
¥ OIEPaIMOHHBIX CHCTEM M3-3a Pa3JIUMYHBIX TpeboBaHUiT BhIpaBHUBaHMUA. He-
KOTOpbI€ KOMIUJIATOPLI UMEIOT BO3MOKHOCTD YIIaKOBLIBATH CTPYKTYPHI B Iie-
JISIX 9KOHOMUHY 3aHUMAEeMOTO IIPOCTPAHCTBA U, BOSMOXKHO, B YIIep0 TPOU3BOII-
TeJBHOCTU JIn60, HAa00OPOT, BHIMOJIHATh BEIPABHUBAHUE IIOJIEH AJIA TOBBIIIIE-
HUS CKOPOCTU JOCTYIIA BO BPeMsA BBITIOJNHEHUSI. ITO O3HAUAET, UTO AaKe IJIA
OJHOI M TOI JKe CHCTEeMBbI PacKJIaAKa CTPYKTYPhI MOXKET BapbUPOBAThCA B 3a-
BHUCHMOCTH OT IIapaMETPOB KOMIIMJIAI[NN.

2. ®opmaThl IpeACTaBJIEHUA MHOTOOANTHBIX IEJIBIX YKCEJI UJIN YKUCEJI C IJIaBato-
el TOUKOU MOT'YT pasnyaThcsA Ha Pa3HBIX allllapaTHBIX IjIaTdopMax.

Mgl KocHeMCs HEKOTOPBIX M3 STHUX IPo0JeM, Korga OyaeM TOBOPUTH O COKeTax
B v1aBe 16. Pertenue mmpo6JieMbl 0OMeHA JBOMYHBIMU JAHHBIMHI MEXKIY PA3IUUHBI-
MU CHUCTeMaMU 3aKJII0UAeTCs B UCII0JIb30BAHNY BHICOKOYPOBHEBOr'0O IIPOTOKOJIA. 3a
OIIMCAaHNEM PA3JINYHBIX IIPUEMOB, UCIIOJb3YEeMbIX CETEBBIMU IIPOTOKOJIAMU AJIs 00-
MeHa JBOMYHBIMY JaHHBIMU, oOpalnaiitech K pasgenay 8.2 [Rago 1993] unu x pas-
nmeany 5.18 [Stevens, Fenner, & Rudoff 2004].

Mzl emte BepHeMcd K pyHKIuU fread B pasgene 8.14, Korma ¢ ee IOMOIILIO OyaeM
YUTATh JBOUYHBIE CTPYKTYPEI JaHHBIX YUETHON NH(POPMAIIUU O IPOIleccax.

5.10. Mo3numnoHnpoBaHne B NOTOKEe

CyimecTByeT Tpu crioco0a mo3UITMOHNPOBAHNS B IIOTOKE BBOA/BLIBOIA:

1. C nomorsio pyukIuii ftell u fseek, KOTopble BIIepBble MOABUJINCEH B Version 7.
OHU mIpeaIoaraioT, UTO MO3UIINUA B (paiijae MOKeT ObITh IPeACTaBJIeHA B BUE
JIJIUHHOTO IIeJIOr0 YucJa.
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2. C momorbio pyuriuit ftello u fseeko. OHM ompezesieHsl cTaHgapTom Single
UNIX Specification gisa cayuaeB, Korga JIMHHOTO II€JIOT0 UKCIa HEZOCTATOU-
HO IJIs TIpecTaBJIeHUA o3uItnu B (paiise. OHM 3aMeHAIOT TUT JaHHBIX long int
THUIIOM JAaHHBIX Off t.

3. C momorwio pyurnuit fgetpos u fsetpos. OHu ObLIM OIIpeneIeHbl CTaHIAPTOM
ISO C. s npexacraBiieHNA MO3UIUY B (Daiijie OHU UCIOJb3YIOT a0CTPaKTHBIN
TUI JAHHBIX fpos_t. TOT TUI JAaHHBIX MOYKET OLITH YBEJIUYEeH HACTOJIbKO, Ha-
CKOJIBKO 9TO OyZieT HeOOXOQUMO IJIA IpelCTaBJIeHUA IOo3UIUHU B dhaiie.

ITepeHocuMBIE TPUIOKEHNA, KOTOPBIE ITPEAIIOIaraeTca IOPTUPOBATD Ha OepaIu-
OHHBIE cucTeMbl, oTyinyHble oT UNIX, momKHBI MCmoab30oBaTh GyHKIUU Ffgetpos
u fsetpos.

#include <stdio.h>
long ftell(FILE =fp);

BosspaiiaeTt TeKy1ryo mosuiuo gaiia
B ciydJae ycrexa, -1L — B caayuae omu0Ku

int fseek(FILE *fp, long offset, int whence);

Boaspaimaer 0 B ciryuae ycnexa,
HeHyJIeBOe 3HaUueHNe — B CJIyuae OIMUOKU

void rewind(FILE =#fp);

s nBouuHBIX (haliIOB TEKyIlasd MOSUIIUS U3MepsAeTcA B 0aliTaX OTHOCUTEIHHO
Hauaja (aiina. 3HaueHue, Bo3Bpaltaemoe GyHKIUeH ftell mada IBOMUYHBIX (haii-
JIOB, — 9TO IO3UIUS AAaHHOTO GariTa. UTOOBI yCTAHOBUTHL ITO3UIIUIO B ABOMUHOM
daiiie ¢c momorbio PyHKINY fseek, HY»KHO YKa3aTh B apryMeHTe 0f fset cMeIlleHre
baiiTa 1 TO, KaK 9TO CMeIeHNe WHTepIpeTupyeTcsa. 3HaueHue apryMenTa whence
BBIOMpaeTCA TOUHO TaK ke, KaK AJaa QyHKIuu 1seek (pasmen 3.6): SEEK_SET osnaua-
eT cMeleHre ot HayaJia (aitna, SEEK_CUR — cmertieHue oT TeryIreit mosuiuu gaiiaa
u SEEK_END — cmerrienme ot KoHIa daiina. Crargapt ISO C He Tpebyer, 4TOOBI pea-
JIU3aIus IOAIeP:KUBaIa KOHCTAHTY SEEK_END mist ABOMYHBIX (haiijoB, IIOCKOJIBKY
HEKOTOpPbIe CUCTEMbI TPEOYIOT JOIOJIHEHUS NBOUYHBIX (hailjioB B KOHIIE HYJIAMU,
yTOOBI clesiIaTh pasdmep (aitjia KpaTHbIM HekoTopomy uucay. Onaako UNIX mox-
JIep;KUBAaeT UCIIOJIb30BaHME KOHCTAHTHI SEEK_END mj1sd mBOMYHBIX (DAMJIOB.

B cayuae TekcTOBBIX (haMJIOB TEKYINAA IIOSUIUSA MOKET HE COOTBETCTBOBATD IIPO-
cToMy cMmereHno 0atita. OmATH JKe 3TO ITIAaBHBIM 00pa30M OTHOCUTCA K CUCTEMAaM,
oTsimdHBIM 0T UNIX, KoTOpBIEe MOT'YT XPAaHUTH TEKCTOBbIE JaHHLIE B IPyroM (op-
maTe. UTOOBI YCTAHOBUTH TEKYINYIO IIO3UIIMIO B TEKCTOBOM (paiije, apryMeHT
whence moji:KeH UMeTh 3HaueHue SEEK_SET, a mya aprymenTa of fset momycKarmTCa
TOJIBKO NBa 3HaueHUs — 0, UTO 03HAaUaeT BO3BpPAT K Hauasuy (aiiia, niu sHaueHue,
KoTopoe ObIJIO TOJIYUEHO ¢ ITOMOIIbI0 PyHKIuH ftell ama storo gaitiaa. Kpome To-
T0, BEPHYTHCA B HauaJo (paiia MOKHO C ITOMOIIbIO (DYHKITUH rewind.

dysrnua ftello mpakTuuecky uaeHTrYHA GyHKnuu ftell, a pyHRoua fseeko —
QyHKIUN fseek, 3a UCKJIIUEHNEM TOTO, YTO TUII CMEIlleHNsA y HUX He long, a of f_t.
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#include <stdio.h>
off_t ftello(FILE «fp);

BosBpaiiaer TeKy1yo mosuuo daiia
B cJayuae yemexa, (0ff_t)-1 — B ciryuae omubKu

int fseeko(FILE =fp, off_t offset, int whence);

Bosspaiaer 0 B cayuae ycmexa, -1 — B caydae onmuoOKu

O Tume of f_t mMbl ToBOpUAU B paszeiie 3.6. Peanusamuu MOryT ONMpenessaTh TUIL
of f_t OosbItiero pasmepa, uem 32-paspsAaHoe IeJioe.

Kaxk ysxe ropopusioch patee, GyHkiuu fgetpos u fsetpos onpeaeseHb! CTaHapTOM
ISO C.

#include <stdio.h>
int fgetpos(FILE =restrict fp, fpos_t =restrict pos);
int fsetpos(FILE *fp, const fpos_t =pos);

06e Bosspaiaior 0 B ciyuae yciexa,
HEeHyJIeBOe 3HAUYEHNE — B CJIyYae OIINOKU

Dyarua fgetpos 3anuChIBAET 3HAUECHUE TEKYINel MO3UIUU B 00BEKT, Ha KOTO-
PBIii yKas3bkIBaeT apryMeHT p0S. OTO 3HaUEHTE MOJKET MCII0JIb30BaThCA B IOCTIEYIO-
X BbIBOBaxX fsetpos AJis mepeycTaHOBKU TEKYIel MO3unuu B (haiie.

5.11. ®opmaTnpoBaHHbIN BBOA,/BbIBOJ,

dopmaTpoBaHHbIV BbIBOA,

dopmMaTUPOBaHHBIN BBEIBOJ IIPOU3BOAUTCS C IIOMOIIHIO YeThIPEX PA3HOBUIHOCTEH
QyHKOUMT printf.

#include <stdio.h>

int printf(const char =restrict format, ...);
int fprintf(FILE xrestrict fp, const char =restrict format, ...);
int dprintf(int fd, const char =restrict format, ...);

Bce Tpu Bo3BpalamT KOJIUUYECTBO BEIBEIEHHBLIX CUMBOJIOB
B CJIyuae ycIexa, OTPUIlaTeJbHOe 3HAUEHNEe — B CJIydae OIINOKYT

int sprintf(char xrestrict buf, const char =restrict format, ...);

Bosspartjaer KoJM4ecTBO CUMBOJIOB, 3aIIUCAHHBIX B MACCUB,
B CJIyuae ycIiexa, OTPUIlaTeJ bHOe 3HAUeHNe — B CJIyuae OIIUOKYT

int snprintf(char =restrict buf, size_t n, const char =restrict format, ...);

Bosspartaer KoJn4ecTBO CUMBOJIOB, 3aIINCAHHBIX B MACCUB, ecJiu 6ydep
UMeeT JOCTATOYHBINA PasMep, OTPUIlaTeIbHOEe 3HAUeHNE — B CJIydae OIuOKY
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DyHKIUA printf ocylmecTBiaAeT 3alluch B CTaHAAPTHBIN IIOTOK BhIBOAA, fprintf —
B 3aJlaHHBIN IIOTOK, dprintf — B 3aaHHBIN (DAJIOBBIN JECKPUIITOD, a Sprintf mome-
mraeT (hopMaTUPOBAHHYIO CTPOKY B MaccuB buf. DyHKIUA sprintf aBromaTuyecKu
mobaBisAeT HYJIeBOI OaiT B KOHeIT MaccuBa buf, HO OH He BKJIIOUAETCs B BO3BpaIliae-
MOe 3HaueHUe.

O6paTuTe BHUMaHMUe, UTO MIPU NCIIOJIb30BAHUY (PYHKIIUU SPrintf Bo3MOKHO mmepe-
noJiHeHUe O0ydepa, Ha KOTOPbIi yKasbiBaeT aprymesT buf. [loaToMy BhI3BIBaOIASA
mporpaMMa JOJI:KHA TapaHTUPOBATh IIpefocTaBieHue Oydepa JOCTATOYHOT'O Pas-
Mepa. Bo usberkaHue npobeM, CBI3aHHBIX C IepernoJiHeHueM Oydepa, OblIa 1o-
b6aByieHa QpyHKIUA snprintf. OTa GyHKIUA IPpUHUMAaEeT pasMep 6ydepa B Bue 10-
TOJHUTEJHLHOTO apryMeHTa U UTHOPUPYET CUMBOJIbI, KOTOPbIE MOIJIN OBbI OBITH 3a-
IHcaHbI 3a IpefeJsl Oydepa. PyHKIIUA Snprintf Bo3BpaIaeT KOJIUIECTBO CUMBO-
JIOB, KOTOpOe OBIJI0 OBI 3aTicaHo B 0ydep, ecyu 6bI OH MMeJI JOCTATOUYHO 6OJIBITTION
pasmep. Kak u B coryuae ¢ pyHKIIMEH sprintf, BodBpaaemMoe 3HaUeHNE He BKJIIOUA-
eT 3aBepIaIuil HyJaeBoi 6aiiT. Ecau snprintf Bo3dBpalaer mooKuTeIbHOe 3Ha-
yeHUe, MeHbIIlee ueM pasmep Oydepa n, 3To 03HaUaeT, UTO CTPOKA OblIa MOJTHOCTHIO
samrcaHa B 6ydep u He ObLj1a yceueHa. Eciv BOBHUKAaeT oInuoKa, QyHKIIUS snprintf
BO3BpAIIlaeT OTPUIlATeIbHOE 3HAUEHNIE.

Xota pyHKImA dprintf He mpuHMMAaeT ykasaTejb Ha (aiija, Mbl BKJIIOUYUJIU €€
B pasfes ¢ OIMCaHNUEM OCTAJIbHBIX, POJCTBEHHBIX €1 (DYyHKIIUH (hopMaTUpPOBaHHO-
ro BeiBoZa. OO6paTure BHUMaHUe, 4TO QYHKIUA dprintf us3baBisgeT oT HeoOXOoau-
MOCTH BBIBBIBATH fdopen, 4TOOBI TPeobpas3oBaTh AeCKPUIITOP daiisa B halJaoBbIix
yKasaTeJb OJd UCIO0JIb30BAHUA B BBIZOBe (PyHKIUMT fprintf.

Crnenuduranus GopmaTa ympajseT HOPAJKOM HHTEPIPETAIlUN U B KOHEUHOM
cueTe 0TOOpaKeHWeM OCTAJIbHBIX apryMeHTOB. KasKAbIll apryMeHT WHTepPIIPeTH-
pyercs coriacHo crerupukaTopy opmara, KOTOPhIH HAUNHAETCS C CUMBOJIA TIPO-
menTa (%). Bce cuMBOJIBI CTPOKYM (DopMaTa, 3a UCKJIIOUEHUEM CIIeru)nKaToOpOB, KO-
nupyoTcsa 6es3 usmenenuii. Cneruurarop popmara BKJIOUAET YeThIpe He0OsI3a-
TeJbHBIX KOMIIOHEHTAa, KOTOPhIE HUKe TOKa3aHbl B KBaAPATHBIX CKOOKaX:

%[ flags][fldwidth][precision][lenmodifierJconvtype

IlepeueHb BOBMOKHBIX 3HAUCHUI KOMIIOHeHTA flags mpuBoguTCA B Ta0JI. 5.5.

Tabruya 5.5. 3uavenus komnornenma flags cmpoxu cneyugurkayuu popmama

daar Onucanue

ArnocTpod, BEIBOZ IEJIBIX YKCEJI C BBIIeJEHNEM IPYIII JeCATUYHBIX Pa3PAL0B
- BripaBHUBaHUE 10 JIEBOMY Kpalo IOJIA

+ Bceerma oTobpaskaTs 3HaK YmucIa

(upoben) | BeiBopuTs npobeJt, eciiu OTCYTCTBYET 3HAK YHCJIa

1 IIpeoGpasoBaTh B aIbTepHATUBHYIO (hOPMY (HaIpuMep, BKIOYUTH pedurc 0x
IIPU BBIBOJIE UKCEJI B IIIECTHAAIIATEPUYHOM (hopMaTe)

0 JOTIOTHATE HYJISAMU CJIeBa BMECTO IIPO0EJIOB IPY BEIPABHUBAHUU II0 IPABOMY
Kparo
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Komnonent fldwidth ompemenser MUHUMAJIbHYIO IIUPUHY II0JIS AJIA IpeodpasoBa-
Hud. Ecau B pesysbTaTe mpeoOpa3oBaHUs OBLIO MOJTYUYEHO MEHbBIIee KOJMNUECTBO
CHMBOJIOB, OHU OyIyT HomnoJsiHeHbI npobesamu. [IlupuHa moisa BeIpakaeTcs MI0JIo-
JKUTEJLHBIM IeJIBIM UHCJIOM UJIU 3Be3I0UKOM (*).

KommonenT precision ompemenser MUHUMAJJIbHOE KOJMYECTBO ITUPP A oToOpa-
JKeHUA IeJIbIX Urces, MUHUMAaJbHOe KOJINUYEeCTBO IU(p, PACIIOJ0KEeHHBIX IIpaBee
JNEeCATUYHOU TOUKU, IJIS YUCeJI C IIJIaBaoIlell TOUKON NI MaKCUMaJbHOe KOoJIrye-
CTBO CUMBOJIOB JIJIA OTOOpasKeHusi CTPOK. KOMIIOHEHT precision mpeacTaBiasieTcs
B BUJie TOUKM (.), 32 KOTOPOH cJieyeT HEOTPUILATEJIbHOE 1eJI0€ YUCJIO NI CUMBOJI
3BE3I0YKU.

B monax fldwidth u precision MosKHO yKasaTh 3Be3I0UKY. B aTOM ciryuae 3HAUEHUE
ITaHHOTO KOMIIOHEHTa OIlpefeideTcd I[eJIOUUCIIEHHBIM apryMeHTOM (OYHKIIUU.
ATOT apryMeHT JOJIKEH CTOATh HEIOCPEICTBEHHO Ilepe]] apryMeHTOM, 3HAUYeHe
KOTOpPOro OyAeT IIOABEPTHYTO IIpeodpasoBaHUIO.

KommonenT lenmodifier ompegmesiser pasmep aprymeHTa. Bo3MO:KHBIE 3HAUEHUA
IpUBeeHbI B Tab. 5.6.

Tabruya 5.6. Snavenus komnonenma lenmodifier cmpoku cneyugurayuu popmama

Moaudurarop naunsl | OQnucanue

hh signed char mam unsigned char

h signed short mam unsigned short

1 signed long, unsigned long mym MHOTOOANTHBIN CMBOJI
11 signed long long mum unsigned long long

j intmax_t mim uintmax_t

z size_t

t ptrdiff_t

L long double

KowmmoneHT convtype aBagercsa obasarenbHbIM. OH yIIpaBiaseT UHTEPIPETAINEH
aprymeHTa. PagnuunHble BUABI IpeoOpa3oBaHUI IPUBENEHEI B Ta0I. 5.7.

O6bryHO cemu(UKATOPHI IPUMEHAIOTCA K apI'yMeHTaM B ITOPAIKe UX CJIeSOBaHMIA
3a aprymMeHToM format. OZHaKO CyIIeCTBYeT aJbTePHATUBHBIN CUHTAKCHUC CIIeIN-
¢uxaTopoB dopmara, IMO3BOJAIONINI ABHO OIPeNeIATh apI'yMeHThI, K KOTOPBIM
OHU OTHOCSATCA: IIOCJIeIOBATEILHOCTD %n$ mpeacTaBaseT N-it aprymeHnT. Ho nmeiite
B BUAY, UYTO 9TH JBe (DOPMBI 3alIKCU CIeU(PUKATOPOB HEJIb3s CMeIINBaTh B OHON
cTpoke popmara. Hymepamusa apryMeHTOB IIPU UCIIOJIL30BAHUU aJIbTePHATIBHOT'O
CHUHTaKCUca onpefesieHudA (hopMaTa HAUNHaeTCA ¢ efnHULBI. Ecau sHaueHUe A1
KakKoro-mubo us moJieit, fldwidth mam precision, ompegeasieTcss JOTOIHUTEILHBIM
aprymMeHTOM, (hopMa 3aINCU CO 3BE3TOUYKON JOJIKHA UMETh BUA: *M§, TOe M OIpeme-
JIAeT MOPASKOBBIM HOMED apryMeHTa, CoIepsKaInero TpedbyemMoe 3HaUEHNE.
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Tabauya 5.7. BHavenus KomMnoHenma conviype cmpoku cneyugurayuu gpopmama

Cnenugurarop

Onucanue

d, 1
0
u
Xy X
f, F
e, E

HecATruHOE YUCIO CO SHAKOM

Bocbmepuunoe uncso 6e3 3HAKa

Hecaruunoe umucyo 6e3 3HaKa
ITTecTHanIaTEpUYHOE YKCTIO O€3 3HAKA

YHucuio ¢ mIaBalolieil TOUKOo JBOMHOM TOUHOCTI

YHucso ¢ maaBaroIieil TOYKOM JBOMHOM TOUHOCTH, B 9KCIIOHEHIINAIBHOM
dopme

HNurepuperupyerca Kak f, F, e unau £, B 3aBUCHMOCTU OT 3HAYEHU S WH-
TEPIPETUPYEMOTr0 apryMeHTa

YHucso ¢ IaBaoIeil TOUKOM JBOMHONM TOYHOCTH B IIIECTHAAITATEPUYHON
9KCIIOHEHITUAaJbHOU (hopme

CumBoJI (¢ MOAU(DUKATOPOM AJUHBI | — MHOTOOANUTHBIN CUMBO.JI)
Crpoka (c Moan(pUKaATOPOM AJIUHBI 1 — CTPOKA MHOI'O0AMTHBIX CUMBOJIOB)
Ykasareap Tuma void

YkazaTesab Ha mjeJjioe CoO 3BHaKOM, B KOTOpPOe 3allMChbIBaeTCA KOJINYEeCTBO
YV¥e BbIBEIEHHBIX CUMBOJIOB

CumBoi %
Muorob6aiiTHBIN cuMBoJI (paciiupernue XSI, spKBUBAJIEHT 1)

CTpoka MHOro0aiTHBIX CUMBOJIOB (paciupenue XSI, skBuBajeHT 1s)

Crnenyromue TMATH PasHOBUAHOCTEHN printf oveHb MOXO0XKM HaA MPEABIAYIIIVE, HO
B HUX CIIMCOK apT'yMeHTOB IIePeMeHHOU AJUHEI (...) 3aMeHeH apTryMeHTOM arg.

#include <stdarg.h>
#include <stdio.h>

int vprintf(const char =restrict format, va_list arg);

int vfprintf(FILE *restrict fp, const char =restrict format,
va_list arg);

int vdprintf(int fd, const char =restrict format, va_list arg);

int vsprintf(char srestrict buf, const char =restrict format,
va_list arg);

int vsnprintf(char xrestrict buf, size_t n,
const char =restrict format, va_list arg);

BosBparaer KoIu4ecTBO CUMBOJIOB, 3aIIMCAHHLIX B MACCUB, ecJiu 0ydep
UMeeT JOCTATOYHBIN PasMep, OTPUIlaTeIbHOe 3HAUeHNe — B CJIydae OMuOKy

Bcee TPHU BO3BPAITaOT KOJIMYECTBO BBIBEJIEHHBIX CUMBOJIOB
B ciydae yclexa, OTpulaTeJIbHOe SHaUYeHe — B cjiy4dyae OIIMOK T

BosBparliaer KoJM4ecTBO CUMBOJIOB, 3alIUCAHHBIX B MACCUB,
B CJIyuae ycIiexa, OTPUIlaTeJbHOe 3HAUEHNEe — B CJIydae OIINOKYT
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MsI ucnoab3oBaau GYHKITUIO VSNprintf B QyHKIIUAX BEIBOIA COOOIEH M 00 OIIro-
Kax (mpuiorxenue B).

OmnucaHre TPUHITUIIOB 0OPAOOTKY CITMCKOB apryMeHTOB IePEeMEeHHOII AJNHBI B CO-
orBercTBUU co craugaprom ISO C Bel Hafizere B paszaene 7.3 [Kernighan and Rit-
chie 1988]. Ciregyer MOMHUTH, UTO CPEACTBA 00PAOOTKY CIMCKOB apI'yMEHTOB IIe-
PeMeHHOU IJIuHBI, ompeaeaseMble cranmapToM ISO C, — 3aroyioBouHBIN (aia
<stdarg.h> 1 cBg3aHHBIE C HUM (DYHKI[UU — OTJINYAIOTCA OT PYHKIIUE <varargs.h>,
KOTOpBIE ITPeNOCTaBIAINCH cTapbiMu Bepcusamu UNIX.

dopmMaTUpOBaHHbIV BBOS,

dopmMaTUPOBAHHBIN BBOJI BBLIMOJHAETCS C IMOMOINBIO TpexX (GYHKIIUHA ceMeicTBa
scanf.

#include <stdio.h>

int scanf(const char =restrict format, ...);

int fscanf(FILE =restrict fp, const char =restrict format, ...);

int sscanf(const char =restrict buf, const char srestrict format, ...);

Bce Tpu BO3BpaIlalOT KOJIUYECTBO BBEEHHBIX DJIEMEHTOB
uau EOF, ecsiz BOBHUKJIa OIINOKAa BBOja UJIU KOHeIT (haiiia
MOCTUTHYT IIepe] KaKkuM-J1160 mpeodpasoBaHreM

DyHKIMY cemMeiicTBa scanf UCIOIb3YIOTCA JJIA aHAIN3a BXOAHON CTPOKY U IIPeos-
pasoBaHUA ITOCJEIOBATEIbHOCTEl CUMBOJIOB B IIepeMEHHbIe YKa3aHHBIX THUIIOB.
AprymeHTHI, CJIEIVIOIIe 3a CTPOKOU (hopmara, comepskar ajapeca IePeMeHHBIX,
Ky/maa OyayT 3amucaubl pe3yabTaThl Ipeodpa3oBaHUIA.

Croenupuramnusa ¢opMaTa yIIpaBJaseT IMOPSAIKOM IpeobpasoBanusa. CUMBOJ IIPO-
meHTa (%) obo3Hauaer HavaJso cuenuduraropa dopmara. Bce cuMBOIBI B CTPOKE
dopmara, 3a UCKJIIOUEHNEM cIleIn(UKATOPOB hopMaTa U IPoOesIOB, JOJKHEI COB-
majaTh ¢ BBOAUMBIMY cuMBoaMu. Eciu o0Hapy:KuBaeTcsa KaKoe-11ub0 HeCOOTBET-
cTBUE, 06paboTKa BBOAA OCTAHABJIWBAETCS, U OCTAJbHAA YACTh BXOJHOM CTPOKU
ocTaeTcsa HEIPOUUTAHHOM.

Croenupurarop popMaTa BKJIOUAET YeThIpe He00A3aTeIbHBIX KOMIIOHEHTa, KOTO-
pble HIKe ITOKa3aHbl B KBaJPaTHBIX CKOOKaX:

%[+ ][ fldwidth][m][lenmodifier]convtype

Heob6s3aTeIbHBIN IIePBLIIT KOMIOHEHT C CHMBOJIOM 3BE3J0UYKHU () MCIIOJb3YEeTCS
Ui TIofaBJeHUA IpeobpasoBaHUA. BBogmMMas CTPOKa IIPeodpa3yeTcsl COrJIacHO
yKasaHHOMY (popMaTy, HO pe3yJIbTaT IPeodpa3oBaHUs He COXPAHAETCS.

Komnoument fldwidth ompemensier MaKCUMAaJbHYIO ITUPUHY IIOJA B CHMBOJIAX.
Komnounent lenmodifier — pasmep aprymenTa, B KOTOPBIHA OyaeT 3amucaH pes3yib-
TaT rmpeodbpasoBanud. CemeiicTBO GyHKIIUN Scanf MOAAEeP;KUBAET Te Ke MOIu(pU-
KaTopbl AauHbI (lenmodifier), uTo u cemeiicTBo hyHKIMI printf (Tadi. 5.6).
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KommomeHT convtype momo0eH COOTBETCTBYIOINEMY KOMIIOHEHTY CHeln(prKaTopa
dopmara pyHKIIUM printf, HO MEKIYy HUMHU €CTh U HEKOTOpble oTnunsa. OgHo 13
HUX COCTOHUT B TOM, UTO Pe3yJIbTAT IPeo0pasoBaHUsA, KOTOPLIA COXPAaHAETCA KaK
0e33HAKOBBIN THUII, MOYKET Ha BXOJe ObITh YKCJIOM cO 3HaKoM. Hampumep, uuciio -1
Oymet mpeobpasoBano B 4294967295 u sanmucaHo B IepeMeHHY0 0€33HaKOBOTO TH-
na. B rabu. 5.8 mepeuncasoTesa TUIIBI IIPeo0pa3oBaHNil, KOTOPbIE IO IePsKIBAIOT-
cA QYHKIIUAMY ceMeiicTBa scanf.

Tabauya 5.8. Bravenus Komnonerma convtype cmpoku cneyudurayuu popmama

Cnenundurarop | Onucanue

d JecaTuuHOE YMCJIO CO BHAKOM, ¢ OcHOBauHueM 10

i IlecATUYHOE YMCIIO CO 3HAKOM, OCHOBaHUE OIIpeiesisgeTcs: hopMaToM BBOAA

0 Bocsmeprunoe urcsio 6e3 3HaKa (Ha BXOJie MOXKET ObITH CO 3BHAKOM)

u IecaTuuroe yucyo 6e3 3Haka, ¢ ocHoBaHueM 10 (Ha BXozae MOYKeT ObITH
CO 3HAKOM)

X ITecTHammaTepruHOE YKCcIo 6€3 3HAKA (Ha BXO/|e MOYKET OBITH CO 3BHAKOM)

a, A, e, E, f, F, YHuco ¢ maaBaloIieil TOUKOoul

g, G

c CumBouJt (¢ MOAM(DUKATOPOM AJIUHBI | — MHOTOOANTHBIN CIMBOJI)

S Crpoka (c MogudUKATOPOM AJUHBI | — CTPOKA U3 MHOTOOANTHBIX CUMBO-
JIOB)

[ Hauunaer mocjaenoBaTeIbHOCTb, COCTOAIIYIO TOJIBKO M3 YKAa3aHHBIX

CHMBOJIOB, O'PAHNYEHHYIO CHUMBOJIOM J

[ Hauunaet nmocaenoBaTeIbHOCTD JIIOOBIX CUMBOJIOB, KPOMe YKa3aHHBIX,
OrpaHUYEHHYI0 CUMBOJIOM |

D Exkasarenp Tuna void

n Yxrasareab Ha IleJI0e CO 3BHAKOM, Ky/a 3aIINChIBAETCS KOJINIECTBO YIKe
BBIBEJIEHHBIX CIMBOJIOB

% CumBou %

C Muoro6aiiTabiit cuMmBoJI (paciiuperue XSI, skBuBaJeHT 1¢)

S Crpoka MHOT06aHTHBIX CUMBOJIOB (pacinupenue XSI, sSKBUBAJIEHT 15)

Heob6s3aTenbHBIN CUMBOJ M MeKkAy moaamu fldwidth m lenmodifier maswIiBaeTcs
CUMBO0JIOM 8blOeNeHUSL NAMAMU NPU NPpuceausarul. KEro MOXXHO UCIIOJIB30BaThH CO
cuenmuduraropaMu %c, %S u %[, YTOOLI 06ECIIeUUTh BbIZEJIeHe TaMATU s O0yde-
pa, TIe DOKHA COXPAaHATHCI CTPOKA, ITOJyUeHHAaA B pe3yabTaTe IpeodpasoBaHmA.
B aToM cayuae cOOTBETCTBYIOIIUM apryMeHT AOJKEeH ObITh aJpecoM yKasaTessd,
Kyza OymeT CKOIIMPOBaH aJgpec BbIeaeHHOro oydepa. B ciryuae ycmemrHoro BbisoBa
BBI3BIBAOIINI KO JOJIJKEH OyIeT II0 OKOHYaHNIY UCIOJIb30BaHus Oydepa ocBo60-
JIUTDH BBIJEJEHHYI0 TAKUM CIIOCOO0OM ITaMATH € IIOMOIIbI0 PYHKIUY free.

CemeiicTBO (pyHKIIUIT scanf TakiKe IOAIeP:KUBAET aJbTEPHATHUBHBINA CUHTAKCIC
crenu(PUKaTOPOB (popmMaTa, IMO3BOJAIOIIUIN ABHO ONIPENEIATh apT'yMEHThI, K KOTO-
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DPBIM OHU OTHOCSITCSI: IIOCJI€ZIOBATEIbHOCTD %n§ mpeacraBiser n-it apryment. Kak
¥ B QYHKIUAX cemMelicTBa printf, Ha OMWH U TOT K€ apryMeHT MOKHO HeOqHOKpAT-
HO CCBhLIAThCA B cTPoKe hopmara. Oxuaro craugapt Single UNIX Specification or-
MeuaeT, UTo noBeZieHre GYyHKITUI ceMeiicTBa scanf B 9TOM ciIyuae He OIPeesIeHo.

AmnajornuHo ceMercTBY printf cemeiicTBo scanf Tak:Ke BKJIOUAET (PYHKIIUU, KOTO-
pble TIOIePKUBAIOT IIepefjlayy CIIUCKAa apryMeHTOB B BUE IIEPEMEHHOM, KaK dTO
oIlpeieIeHO B 3ar0JIOBOUYHOM (haiiie <stdarg.h>.

#tinclude <stdarg.h>
#include <stdio.h>

int vscanf(const char =restrict format, va_list arg);

int vfscanf(FILE =restrict fp, const char xrestrict format,
va_list arg);

int vsscanf(const char srestrict buf, const char =restrict format,
va_list arg);

Bce Tpu Bo3BpaIiaioT KOJIMUECTBO BBEEHHBIX 3JIEMEHTOB miu EOF,
€CJIM BOBHUKJIA OIINOKA BBOJA MK KOHeII (haiisa JOCTUTHYT
nepen KakuM-JIu00 IpeodbpasoBaHueM

3a gomosTHUTEebHON MH(popMalueil o QyHKIIUAX cemMeiicTBa scanf obparmaiiTech
K CIPaBOYHOMY PYKOBOZACTBY Barireii cuctreMbl UNIX.

5.12. MoapobHOCTU peanusaunmn

Kaxk y:xe ymoMmuHaI0Ch, QYHKIINY CTaHAAPTHON OMOJIMOTEKH BBOJIa/BHIBOAA B KO-
HEUYHOM HuTOre obpaInamTcd K PYHKIIUAM, OINCAHHBLIM B IviaBe 3. Kammomy moTo-
Ky BBOZIa/BBIBOJIa COOTBETCTBYET AeCKPUIITOP (haiiia, KOTOPBIN MOMKHO IIOJYyUNUTh,
obOpaTuBIINUCh K QPyHKITUH fileno.

06patute BHUMaHWMeE, 4T PyHKUMsA fileno He onpepeneHa ctaHgaptom ISO C — 310 pacwm-
peHue, noanepxuaemoe ctaHgaptom POSIX.1.

#include <stdio.h>
int fileno(FILE «fp);

Bosspaimaer geckpumnTop (aiijaa, acCOMUPOBAHHBIN C TOTOKOM

Idra QyHKIIUA HeoOXOAUMAa, eCJU MBI cOOMpaeMcs, HAIIPUMED, BHISHIBATH (HYHK-
muo dup uaum fentl.

Yro6bl YyBUETH, KaK peajn3oBaHa CTaHIapTHasA OMOIMOTEeKa BBOJA,/BbIBO/A B Ba-
et cucrTemMe, HaUHUTE C 3aT0JIOBOUHOTO (pafima <stdio.h>. 3mech BbI HalifieTe ompe-
nmesenne oobekTa FILE, (ho1aroB moToKa U BCeX CTAHAAPTHBIX (GYHKIIMI BBOZA,/BHI-
BOZla, TAKUX KakK getc, KOTOphIE OIIpe/iesieHbl KaKk MaKpockl. B paszgese 8.5 [Kerni-
ghan and Ritchie 1988] npuBoguTcsa mpumep, IeMOHCTPUPYIOITNIT 0COOEHHOCTI
6onbmuucTBa peasusanuii B UNIX. B rmase 12 [Plauger 1992] BuI HatifeTe moJ-
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Hble MCXOAHBIE TeKCThI OMHOIN M3 peaju3anuil cTaHgapTHON OGMOJIMOTeKU BBOAA/
BbIBOZIa. Kpome TOro, B CBOOOAHOM JOCTYIE MMEETCS pean3allns CTaHIAPTHOM
6ubnoTexku BBoga,/BuiBoga GNU.

Mpumep

IIporpamma B tucTUHTE 5.3 TEMOHCTPUPYET 0COOEHHOCTH Oydepusanuu A BCeX
TpeX CTaHJAAPTHHIX THOTOKOB BBOJAA/BBHIBOIA U AJIA IOTOKA, ACCOIMUPOBAHHOTO
¢ OOBIYHBIM (haiyIoM.

Jucmune 5.3. Bvl600 cgedenuil o 6ygepusayuu Ons pa3iuiHblx NOMOK08 6600a/6b1600a

#finclude "apue.nh”

void pr_stdio(const char =, FILE «*);
int is_unbuffered(FILE «);
int is_linebuffered(FILE «)
int buffer_size(FILE «);
int
main(void)
{
FILE «fp;

fputs(“BBeante nwboi cumson\n", stdout);
if (getchar() == EOF)
err_sys("ownbka Bb30Ba OyHKUMM getchar™)
fputs("aTa CTpoka BHBOANTCH HA CTaHOapPTHbIM BHBOA coobueHuit 06 ownbrax\n"
stderr);

pr_stdio("stdin"”, stdin)
pr_stdio("stdout”, stdout)
pr_stdio("stderr”, stderr);

if ((fp = fopen("/etc/passwd”, "r")) == NULL)
err_sys("ownbka Bb3oBa dyHkuMm fopen™);
if (getc(fp) == EOF)
err_sys("ounbka Bbi3oBa ¢yHKUMM getc™)
pr_stdio("/etc/passwd”, fp);

exit(0);
}
void
pr_stdio(const char =name, FILE =fp)
{
printf("notok = %s, ", name)

if (is_unbuffered(fp))
printf("6yoepnsauna oTcyTcTBYET );

else if (is_linebuffered(fp))
printf("nocTpoyHas Oydepusauns™)

else /+ HU OAMH W3 BHUWENEPEHUCNEHHbIX PEXUMOB */
printf("nonnaa 6ydepnsauma’);

printf(”, pasmep Oydepa = %d\n", buffer_size(fp));
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/*
* Cnegyownii Ko HENnepeHocuM.
*/
#if defined(_I0_UNBUFFERED)
int
is_unbuffered(FILE =fp)
{
return(fp->_flags & _IO_UNBUFFERED);
}
int
is_linebuffered(FILE +fp)
{
return(fp->_flags & _I0O_LINE_BUF);
}
int
buffer_size(FILE =fp)
{
return(fp->_I0_buf_end - fp->_I0_buf_base)
}
#telif defined(__SNBF)
int
is_unbuffered(FILE =fp)
{
return(fp->_flags & __SNBF);
}
int
is_linebuffered(FILE «fp)
{
return(fp->_flags & __SLBF);
}
int
buffer_size(FILE «fp)
{
return(fp->_bf._size)

}
#telif defined(_IONBF)

#ifdef _LP64
#idefine _flag __pad[4]
tdefine _ptr _ pad[1]
#tdefine _base __pad[2]
#tendif
int
is_unbuffered(FILE =fp)
{
return(fp->_flag & _IONBF);
}
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int
is_linebuffered(FILE =fp)
{
return(fp-> flag & IOLBF);
}
int
buffer_size(FILE =fp)
{
#ifdef _LP64
return(fp->_base - fp->_ptr);
#telse
return(BUFSIZ); /= just a guess =/
#endif
}

#else
#error unknown stdio implementation
#tendif

O6paTuTe BHUMAaHNE: IS KayKI0r0 IOTOKA, IIPEKae YeM BbIBECTH CBeIeHMUs O Oy-
(depusaiiuy, MBI BBITIOJHSIEM OIEPAIIUI0 BBOIA/BBIBOMA, MIOCKOJBKY pPasMeIlleHre
O0y(depoB B TaMATU ITPOM3BOAUTCSI OOBIYHO BO BpeMsA IIEPBO OlepaIuy BBOja,/BhI-
Boza. IToJist CTPYKTYPBI U KOHCTAHTHI, UCIIOJb3yeMble B 9TOM IIPUMeEpPe, OlIpeeie-
HbI B peaju3alusaxXx CTaHAAPTHON OMOJIMOTEKW BBOAA/BBIBOJIA BO BCEX YETHIPEX
miraTrdopMax, OIUCHLIBAEMBIX B 3ToM KHuUre. [loMHUTE, UTO peaans3aliui CTaHAapT-
HOIT OMOGJIMOTEeKN BBOMAA/BBIBOJA MOTYT pasjndyaThCcAd B pasHbIX Bepcuax UNIX,
¥ IPOTrpaMMBbI, TaKle KaK B JaHHOM IIpUMepe, ABIAI0TCS HeIlePeHOCUMBIMHU, II0TO-
MY UTO B HUX UCIIOJIb3YIOTCS 0COOEHHOCTH KOHKPETHBIX peanu3arii.

3amycTuB IporpaMMy ABaKAbl — OAUH pas, KOr[a BCe TPHU CTAHAAPTHBIX IIOTOKA
BBOJIa/BbIBOjIa OBIJIN CBA3AHBI C TEDMUHAJIOM, ¥ BTOPOI pa3, KOT/ia OHU ObLIU mepe-
HAIIPaBJIEHBI B (haMJIbl, MBI IIOJY YN CIAEAYIOIIe Pe3yaAbTaThI:

$ ./a.out stdin, stdout u stderr c643aHbL ¢ MEPMUHANOM
BBEAUTE N0 CUMBON
30ecb MbL 866eJU CUMB0JL nepe6o0a CMpoKu
3Ta CTpoKa BLBOAMTCS Ha CTaHAApPTHbIA BbIBOA CO0OWEHWA 06 ownbrax
noTok = stdin, nocTpodHaa Oydepusaunsa, pasmep Oyoepa = 1024
noTok = stdout, nocTpoyHaa Oydepusauus, pasmep bydepa = 1024
noTok = stderr, Oydepusaums OTCYTCTBYeT, pasmep Oypepa = 1
notok = /etc/motd, nonHaa Oyodepusaunsa, pasmep Oyoepa = 4096
$ ./a.out < /etc/group > std.out 2> std.err
3anycmum euje pa3 ¢ nepenanpasierHuem
mpex cman0apmHbuLX NOMOKO08 8 PailnvL
$ cat std.err
9Ta CTpoka BLBOAMTCH Ha CTaHAapTHbIA BbIBOA COOOWEHWA 06 ownbrax
$ cat std.out
BBEANTE NOOI CUMBON
noTok = stdin, nonHas 6ydepusauns, pasmep Oydepa = 4096
noTok = stdout, nonHas Oydepusaunsd, pasmep Oydepa = 4096
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notok = stderr, Oydepusauma oTcyTCTBYeT, pasmep Oydepa = 1
notok = /etc/motd, nonHaa Oyodepusaunsa, pasmep Oyoepa = 4096

Kak BuauTe, B JaHHOII cUCTeMe CTaHJapTHBIE IIOTOKK BBOAA U BBIBOAA Oy(depusy-
IOTCA ITOCTPOYHO, KOT[Ja OHU CBSABAHBI C TepMUHAJIOM. Pasmep O6ydepa B 9TOM CIy-
yae cocrasaser 1024 6aiira. Ob6paTuTe BHUMAHIE, YTO 9TO He OrPAaHUYNBAET Pas-
Mep BBOAMMBIX W BBIBOAUMBIX CTPoK 1024 Gaiitamu — aTo Juiilb pasmep Oydepa.
s sanucu cTpoku aauHoii 2048 6aiiT B cTaHJapPTHHIN ITIOTOK BRIBOLA IIOTPEOyeT-
cdA ABa oOpallleHusA K CUCTEeMHOMY BBI3OBY write. Korma aTu nBa mOTOKa IepeHa-
IPaBJAIOTCSA B OOBIUHBIE (haMJIbI, OHU IPUOOPETAIOT PEIKUM IIOJTHOM Oydepusamuu
¢ pasMepoM Oydepa, paBHBIM IIPEAIOUTUTETHHOMY pa3Mepy 0J0Ka BBOLA/BHIBOJA
(3HaueHwue st_blksize cTPyKTypHI stat) nasa maHHOU (aiinoBoii cucteMsbl. Takike
MOJKHO BUIETD, UTO CTAHJAPTHBIN IIOTOK COOOIIeHNH 00 omubKax He 6ydepusyer-
CS HU B OSHOM M3 CJIy4YaeB, KAK 3TO U HOJI?KHO OBITh, M YTO II0 YMOJYAHUIO JIJIS
OOBIYHBIX (DAMJIOB Ha3HAUAETCS PEKUM IIOJHON Oydepusamun.

5.13. BpemeHHble pansbl

Craugapt ISO C onpesessieT aBe BcrioMoraTebHble QYHKIIUY, UCIIOJIb3yeMble IJII
co3aHUA BpeMeHHBIX (haiijioB.

#include <stdio.h>
char =tmpnam(char #ptr);

Bossparaer ykasaresb Ha CTPOKY ¢ YHUKAJIbHBIM IMeHeM daiina
FILE =tmpfile(void);

BoaBpairiaer ykasareJsb Ha (paiij B ciiydyae ycmoexa,
NULL — B caryuae omnoKu

DyHKOUA tmpnam reHEPUPYET CTPOKY C YHUKAJLHBIM IIOJHBIM UMeHeM (haiina, He
CYILIECTBYIOIIIET0 B TaHHBIN MOMEHT B cucteMe. IIpu KaskaoM BbI30Be 9Ta QYHKIIUA
reHepupyeT HeImOBTOPSAIoIHeca nMeHa (aiimos go TMP_MAX pas. KorcrarTa TMP_MAX
omnpeneneHa B (aiine <stdio.h>.

Cranpapt ISO C onpepenser 3Ty KOHCTAHTY U TpebyeT, YToObl ee 3HaYeHue ObINO He MeHb-
we 25. Cranpapt Single UNIX Specification TpebyeT, 4To6bl XSI-COBMECTUMbIE CUCTEMBI NOJ-
LEepPKMBaNM KOHCTAHTY TMP_MAX co 3HayeHMeM no meHbleit mepe 10000. IT0 MUHUMaNbHOE
3HaueHMe no3BonseT Ncnoab3osath YeTbipe Ludpbl (0000-9999) Ans CO3AaHUA YHUKANb-
HbIX UMeH haiinoB, HO 6oNbWMHCTBO peanu3auuit UNIX ucnonb3yiot ans 3Tux uenei anda-
BUTHO-LM(POBLIE CUMBOJIbI.

®yHKLMA tmpnam nomeyeHa Kak yctapeslwas B SUSv4, Ho ctaHaapT ISO C npoponkaeT nog-
LepxuBath ee.

Ecam apryment ptr cogep:xut 3HaueHnue NULL, reHepupyemMoe nM4A (aiija coxpaHs-
eTCA B CTaTMUECKOU 00/1acTu MaMATH U (DYHKIINA BO3BPAIIaeT yKasaTeab Ha 3Ty
o6snacTb. ITocenyrorue BEI30BEI GYHKIMY tMpnam MOT'YT 3aT€PETh 3Ty 001aCTh I1a-
maru. (To ects, ecom Tpebyerca BrIZBAaTHL (PyHKIUIO tmpnam Gojee OZHOTO pasa
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U KasKJbIA pas3 COXPaHATh UMA BPpEMeHHOTO0 (haiijia, Mbl JOJKHBI KOIIUPOBAThH ca-
MU CTPOKH, a He yKasaTeJu Ha HuX.) Eciu B apryMeHTe ptr mepefaeTcs HEITyCTOr
yKasareJsb, IIPeAIoiaraeTcs, YTO OH COAEeP:KUT aapec Oydepa pasMepoM He MeHee
L_tmpnam cumBoJs0B. (KoHcTauTa L_tmpnam ompemeaeHa B (paiine <stdio.h>.) Cremepu-
poBaHHOe UM (paiija coxpaHAeTcsa B aToM Oydepe, U GYHKI[USI BO3BpaIllaeT 3Ha-
UeHUe yKasaTeJd ptr.

dyurmua tmpfile co3maeT BpeMeHHbBIN JBOMYHBIN (aiia (wb+), KOTOPBI aBTOMATH-
YecKHU yaajigeTcs IIPU ero 3aKPLITUM UJIX 10 3aBepiiieHuu npoiiecca. B UNIX He
nMeeT HUKAKOIr'o 3HaUeHUs TOT (PaKT, uTo (haiiyi IBOMUHBIH.

Mpumep
IIporpamma B IuCTUHTE 5.4 TeMOHCTPUPYET paboTy ¢ 00enMu (QYHKITHUIMU.

Jucmune 5.4. J[lemoncmpayus pyukyuil tmpnam u tmpfile
#include "apue.h”
int
main(void)

{
char name[ L_tmpnam], line[MAXLINET];

FILE  «fp;
printf("%s\n", tmpnam(NULL)); /* NepBoe MMs BPEMeHHoro daina =/
tmpnam(name); /* BTOPOE VMS BPEMEHHOro daina =/

printf("%s\n", name);

if ((fp = tmpfile()) == NULL) /* ©030aTb BPEMEHHbI Gann +/
err_sys("ownbka Bb3oBa ¢yHkuuu tmpfile™);
fputs(“sanucaHHaa cTtpoka\n”, fp); /+ 3anucaTb BO BPEMEHHbI dain =/
rewind(fp); /* 3aTeMm npounTaTb */
if (fgets(line, sizeof(line), fp) == NULL)
err_sys("ownbka Bh30Ba QyHkuMM fgets”);
fputs(line, stdout); /* 1 BHIBECTW NPOYNUTaHHYID CTPOKY =/

exit(0);
}

3amycTuB IpOrpaMMy U3 JIUCTUHTA 5.4, MBI IOJYUYUIIH CAEAYIONTNE Pe3YIbTAThI:

$ ./a.out
/tmp/fileTOHsuU6
/tmp/filekmAsYQ
3anncaHHas cTpoka

Kaxk npasuio, pyHKIUA tnpfile HCIOIB3YeET CAEAYIOINI aJITOPUTM: cCHaUaJja CO3-
JaeTcA YHUKaJIbHOE MMA (daiia ¢ TOMOIIbI0 (DYHKITMHU tmpnam, 3aTeM CO3JaeTCs
caM (paiiy, 19 KOTOPOro cpasy ke BbI3bIBaeTcA GyHKIUSA unlink. B pasmerne 4.15
MBI y3Ke TOBOPUJIN, YTO BBIBOB (OYHKIIUU UNnlink He IPUBOAUT K HEMeIJIEHHOMY yia-
genuto daiiaa. OH OyzeT yaajeH CUCTEMOI aBTOMAaTHUUYECKU B MOMEHT 3aKPBITUSA
WJIU 110 3aBEPIIIEeHNH IIpoliecca.
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Craugapr Single UNIX Specification ompemensier B kauecTBe pacinuperuii XSI
JBe IOIOJHUTEIbHBIE (PYHKIUKU AJs PaboThl ¢ BpeMEeHHBIMHU (paiiaamu, mkdtemp
u mkstemp.

MpexHue Bepcum ctaHgapta Single UNIX Specification onpegensnu dyHkuuo tempnanm,
Kak cnoco6 co3fjaHus BpeMeHHbIX (haiifioB B KaTanore, ykasaHHOM Bbi3blBatolLed Nporpam-
moi. B Bepcumn SUSV4 oHa nomeyeHa Kak ycTapesLuas.

#include <stdlib.h>
char =mkdtemp(char +template);

BosepaijaeT ykasaresb Ha UMs KaTaJora B cIydae ycrexa,
NULL — B caay4ae omuoKu

int mkstemp(char *template);

BosspaiaeT geckpunTop (aiina B caydae ycuexa,
-1 —Bcayuae omInOKHU

dyHKIMUA nkdtemp cosgaeT KaTaJjor ¢ YHUKaJbHBIM UMeHeM, a QYHKI[USA mkstemp —
OOBIUHBIN (hailj ¢ YHUKAJIbHBIM nMeHeM. MM (aiisa reHepupyeTcs ¢ UCIIOJIb30Ba-
HUEeM CTPOKU IabJjoHa template. Ta CTPOKA MOJIKHA OBITH CTPOKOM ITyTH, B KOTO-
poii mocJsiefHMe IEeCTh CUMBOJIOB AOJIXKHBI OBITH XXXXXX. PYHKIIUA 3aMEHUT STU
CHUMBOJIBI JPYTUMU, YTOOBI 00eCIIeunTh YHUKAJIBLHOCTh UMeHU. B ciydae ycmexa
5T (DYHKIITUU UBMEHAIOT CTPORY template, coxpaHAA B HEW mMA BpeMeHHOoro (afia.

Dyuknusa mkdtemp cosmaeT KaTaJOr CO CAEAYIOIIUMH yCTAHOBJIEHHBIMU OUTaAMU
npaB goctyma: S_TRUSR | S_TIWUSR | S_IXUSR. MmeiiTe B BUIY, UTO 9TU IIPpaBa MOT'YT
OBITH OTPAHMUYEHBI MACKO# Umask BBI3BIBAIOIIIETO IIpoIlecca. B ciydyae yCIeIIHOro
co3JaHuA KaTajgora mkdtemp Bo3BpalaeT uMs HOBOT'O KaTaJjora.

DyaKIUA nkstemp co3maeT OOBIYHBIN (Paiia ¢ YHUKAJIBHBIM UMEHEM U OTKDPHIBAET
ero. PamrJIOBBIN JECKPUIITOP, BO3BpAIlaeMblii (DYHKIIMe#r mkstemp, OTKPBIT IJIS
YTeHUA U AJIA 3anucu. Paiiibl co3MaI0TCA CO CISAYIONIUMY YCTAHOBJIEHHBIMU O~
Tamu n1pas goctymna: S_IRUSR | S_IWUSR.

B ornmume ot tmpfile, mkstemp cosmaeT BpeMeHHBIE (DAiJIbl, KOTOPBIE HE YAAJIAIOT-
cA aBTOMaTHUYecKu. Ecau 9T0 He0OXOAMMO, CJAeAYeT BPYUYHYIO BbI3BATh (DYHKIIUIO
unlink.

IIpumenenne yHKIUI tmpnam u tempnam MMeeT KaK MUHUMYM OJMH HEJOCTATOK:
MeXKJAy MOMEHTOM, KOT/a IPUJIOKEeHIe IIOJYUNT YVHUKaJbHOe UMA (paiiaa, u Mo-
MEHTOM, KOTJla OHO co3macT (pailjl ¢ 9TUM MMeHeM, IPOXOAUT HEeKOTOpoe BpeMs.
B sTOT TpoMe:KyTOK BpeMeHU APYyToi IIPoIece MOKeT co31aTh (haiij ¢ TeM JKe mMe-
HeM. BMecTo HUX cienyeT UCIIOab30BaTh yHKIUY tmpfile u mkstemp, TaKk KaK OHU
He TTIOPOKIAIOT TaKYIO OITIOKY.

Mpumep

IIporpamma B siucTuHTe 5.5 IEMOHCTPUPYET, KaK caenyeT (U Kak He CJIeqyeT) uc-
0JIB30BaTh (QYHKITHIO mkstemp.
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Jlucmune 5.5. Henoavzoeanue pynrxyuu nkstemp

#include "apue.h”
#include <errno.h>

void make_temp(char +template)
int

main()

{

char good_template[ ] = "/tmp/dirXXXXXX"; /+ npaBunbHo =/
char xbad_template = "/tmp/dirXXXXXX"; /* HenpasunbHO */

printf("nontiTka co34aTb NEPBbIA BPEMEHHbIM oann. .. \n");
make_temp(good_template)
printf("nonbTka cosgaTb BTOPO BPEMEHHbIA dain...\n");
make_temp(bad_template);

exit(0);
}
void
make_temp(char xtemplate)
{
int fd;
struct stat sbuf
if ((fd = mkstemp(template)) < 0)
err_sys("ownbka cosfgaHng BpPeMeHHOro ¢arna’)
printf(“temp name = %s\n", template)
close(fd);
if (stat(template, &sbuf) < 0) {
if (errno == ENOENT)
printf("¢ainn otcyTcTByeT\n");
else
err_sys(“ownbka Bh30Ba stat”);
} else {
printf("¢ann cywectsyeT\n")
unlink(template)
}
}
3amnycTuB IporpaMMy U3 JIUCTUHTA 5.5, MbI MOJYUUJIN CAEAYIONE Pe3yIbTaThI:
$ ./a.out

noneiTKa CO34aTb NEepBbi BPEMEHHbIN (aitn. . .
temp name = /tmp/dirUmBT7h

Gann cywecTByeT

noneTKa CO34aTb BTOPOW BPEMEHHbIN (aitn. . .
Segmentation fault

PasHuia B moBegeHMnY 00yCJI0BJIEHA CIIOCOOOM O00BABJICHUSA IBYX CTPOK IIIA0JIOHOB.
IlepBas cTpoka 11abI0HA pas3MeIaeTcs Ha CTeKe, IIOTOMY UTO UCIIOJIb3yeTCs Irepe-
MeHHasi-MaccuB. Bo BTOpOM cjyuae UCIIOJIb3yeTCsI YKasaTelb, ¥ TOJbKO dTOT yKa-
3aTesb pasMelllaeTcs Ha CTeKe, caMa jKe CTPOKa pasMeIaercsd KOMINJIATOPOM
B C€TMEHTe K0/a, JOCTYIIHOM TOJIbKO AJisA uTeHus. Korma mkstemp meiTaeTcs usme-
HUTH CTPOKY, BOSHUKAET OIIINOKAa AOCTyIla K MaMATH.
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5.14. NMNoToKkn BBop,a/Bblaop,a B NaM{ATnN

Kax mbI yixe 3HaeMm, craggapTHas 6ubmorexa BBoZa,/BbIBoga OyepusyeT faHHbIe
B [IAMSATHU, YTO YBeauuuBaeT 3 (HeKTUBHOCTD OIIePaIliil IOCMMBOJIBHOTO U IIOCTPOY-
HOT'O BBOJ]a/BbIBOJa. MBI TaKsKe 3HAeM, UTO € IIOMOIbI0 MYHKIUM setbuf u setvbuf
MOXKHO MepeaaTh 0ubanoTeke coocTBenubIie 0ydepnl. B Bepcun 4 crangapra Single
UNIX Specification mobasieHa moamep:KKa nomoxos 880da/8vi800a 8 namsamu
(memory streams). 3To cTaHAAPTHBIE IOTOKY BBOJja/BBIBOIA, KOTOPHIE HE CBABAHBI
¢ (paiimaMu, XOTSA JOCTYI K HUM TaKJyKe OCYIIeCTBJIAETCS ¢ IpuMeHeHueM (paiiio-
BBIX yKazareJsiei FILE. Bce omepamnum BBoAa,/BhIBOJIA C TAKUMU IIOTOKAMU 3aKJIIO-
JaloTCcA B mepefauve 0aiiToB B Oydepsl, HaXogAamueca B maMaTu, u obpatao. Kak
OyZeT moOKasaHo HUMKe, JasKe ITPU TOM, UTO 3TU IIOTOKU HATIOMUHAIOT (Daiijabl, OHU
UMEIOT HeKOTOpPhble 0COOEHHOCTH, KOTOPHIE JEeJal0T UX 0oJiee MOAXONAIIIUMU IJIT
paboThI CO CTPOKAMY CHMBOJIOB.

CosaTh IOTOK BBOZAa/BHIBO/IA B IAMATH MOYKHO C IIOMOIILIO OQHOI U3 TpeX PyHK-
nuii. IlepBada us qHux — fmemopen.

#include <stdio.h>

FILE =fmemopen(void =restrict buf, size_t size,
const char =restrict type);

BosBpaiaer ykasaresb IIOTOKa B caydae ycmexa, NULL — B cayuae ommuoKu

DyHKIUA fmemopen IMO3BOJIAET BBIBLIBAIOIIEH IPOrpaMMe nepenaTh 0ydep A uc-
TOJb30BAaHUA B KAUECTBE ITIOTOKA BBO/Ia/BHIBOJIA B IAMSATH: apT'yMeHT buf yKasbIBa-
eT Ha HauaJo Oydepa, a apryMeHT size onpezeiseT pasmep Oydepa B 6atitax. Ecin
B buf mepenaTh MyCcTOl yKasaTeisb, GYHKIIMA fmemopen BeIgeaUT Oydep pasMepoMm
size 6atiToB. B aTOM ciryuae Oy(dep OyaeT aBTOMaTUUYECKU OCBOOOKIEH IIPU 3aKPbI-
TUU TOTOKA.

AprymeHT type ompefessieT Crocod MCIOJIb30BaAHUS MOTOKA. BO3MOMKHbIE 3HAUE-
HUS apryMeHTa type ImepeunceHsb B Ta0. 5.9.

Tabauya 5.9. Bo3mojxcHble 3HALEHUA apeYyMeRma type npu omKpbLMmuu nomoxKa

6 namamu
type Omnucanue
r wau rb OTKDBITH AJIA UTEHUSA
W T wh OTKDBITH AJI 3aTIUCH
a mam ab OTKDBITH [/ BaIIMCU B KOHEI], C IIEPBOT'0 HYJIEBOTO OaiiTa

r+, WaIn r+b, mam rb+ | OTKPBITD IJIA UYTEHUS U I 3aIIUCH

W+, WJIM wW+b, mam wb+ | Yceub pasmep 1o 0 miu co3maTh U OTKPHITH JJIA YTEHU U AJIA 3a-
nucu

a+, uwan a+b, mam ab+ | OTKPBITH JJIs 3alIMCU B KOHEIl, OTKPBITH JJIs YTeHUA U JJIS 3a-
MICH C IIePBOr0 HyJIeBOro daira
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O6paTI/ITe BHMMAaHUE, YTO 9T 3HAUECHNA aHAJIOTUYHBI SHAUEHUAM apryMeHnTa type
B (byHI{I.[I/IHX OTKPBITUA CTaHAAPTHBIX (baﬁJIOBLIX IIOTOKOB BBOI[a/BI:IBO,ZIa, HO nuMe-
IOT HEKOTOPbIE TOHKHNE OTIINYUA. BO'HepBLIX, Korza II0OTOK B ITIaMATU OTKPBIBA€TCA
[IIs1 3allICU B KOHEIl, TeKyIasa mo3uliusa B (aiijge yCTaHABINBAETCSA B MO3UIUIO
mepBoro HyJeBoro 6atita B Oydepe. Ecsu 6ydep He comepKUT HYJIEBBIX OaHTOB, Te-
KyIIeil CTaHOBUTCA MO3UITUA MpeAocaenHero 6aira B 6ydepe. Eciau moTok B ma-
MATHU OTKPBIBAETCS He JIJIs 3aIICHU B KOHEIl, TeKYyIIasa MO3UIIUs YCTAHABINBAETCS
B HauaJio 6ydepa. IIocKOIbKY B pesKrMe OTKPBITUS AJIA 3al1CH B KOHEIl TeKyIas
TOBUIINA OIIPe/IeIsAeTCs ITO3UIIHell ITIePBOro HYJIeBOro 6aiiTa, IOTOKU BBOJA,/BHIBO-
Ia B IaMATU He OUeHb XOPOIIIO MMOAXONAT AJIA XPaHeH!U s JBOUUHBIX JAHHBIX (KOTO-
pbIe MOT'YT COZepKaTh HyJIeBble 0aMThI BHYTPU (PaKTUUECKUX TaHHBIX).

Bo-BTOpBIX, ecyiu B apryMeHTe buf TepemaeTcs MyCcToli yKasaTeab, 0eCCMbBICTIEHHO
OTKPBIBATH IIOTOK TOJIBKO JJIS UTEeHUA UJIY TOJBKO AJIA 3anucu. IIoCKOIBKY B 9TOM
cayuae Oydep codmaeTcsa camoii PyHKITIel fmemopen, HeT HUKAKON BO3MOMKHOCTU
TMOJYUYUTH azpec 0ydepa, mosToMy, OTKPLIBAA TAKUM CIIOCOOOM TTIOTOK TOJBKO IJIS
3aIlMCH, Bbl HUKOIr'Za HEe CMOKeTe IIPOUYMnTaTh U3 Hero To, 4YTo ObBLJIO 3anucaHo. AHa-
JIOTUYHO, OTKPBIBadA IIOTOK TOJIBKO OJId UYTE€HHNdA, BbI CMOKeEeTe TOJIBKO YHUTAaThb CO-
Ieps:xumMoe 0ydepa, B KOTOPBIA HUKOTIAa He CMOYKeTe HIUEero 3aIncaTh.

B-TpeTbux, HyJIeBOI 6aNT Bcerga 3amuChbiBaeTCA B TEKYIIYIO TO3UIIUI0, KOT/Ia II0-
cJjie 3allICW B IIOTOK BBI3BIBaeTcA (pyHKHuA fclose, fflush, fseek, fseeko mam
fsetpos.

Mpumep

By/:(e'r OYEHBb IIOYUYHUTEJIbHO B3IVIAHYTH, KaK Ollepalnud 3allrCHh B IIOTOK B IIaMATHN
BO3eticTByeT Ha 6ydep. [Iporpamma B tuctuHre 5.6 3amosusaeT 0ydep ompeneseH-
HBIM I11a0JI0HOM, TT03BOJISIS IOCMOTPETh, KaK JeMCTBYeT Olepalins 3aucy B TIOTOK.

Jlucmune 5.6. Heeaedosarnue ocodeHHocmell nogedeHuss onepayuu 3anucu 8 nomokx
#include "apue.h”
#define BSZ 48
int
main()
{

FILE *fp;
char buf[BSZ];

memset(buf, "a’, BSZ-2);

buf[BSZ-2] = "\0°

buf[BSZ-1] = "X’

if ((fp = fmemopen(buf, BSZ, "w+")) == NULL)
err_sys("ouwnbka Bb3oBa fmemopen™);

printf(“nepsoHavansHo 6ydep copepxnT: %s\n", buf);

fprintf(fp, "npuBeT, mup");

printf(“nepen BbzoBom flush: %s\n", buf);

fflush(fp);
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printf("nocne suzosa fflush: %s\n", buf);
printf("gnuHa ctpoku B Oydepe = %ld\n", (long)strlen(buf));

memset(buf, 'b', BSZ-2);

buf[BSz-2] = "\0";

buf[BSZ-1] = 'X";

fprintf(fp, "npuseT, mup");

fseek(fp, 0, SEEK_SET);

printf(“nocne Bu3osa fseek: %s\n", buf);

printf("gnuHa ctpoku B Oydepe = %ld\n", (long)strlen(buf));

memset(buf, '¢', BSZ-2);

buf[BSZ-2] = "\0";

buf[BSZ-1] = 'X’;

fprintf(fp, "npuseT, mup");

fclose(fp);

printf(“nocne Bu3osa fclose: %s\n", buf);

printf("annHa ctpokn B Oydepe = %ld\n", (long)strlen(buf));
return(0);

}
ITocse samycka nmporpaMMsbl B Linux MBI ITOJIYYUJIN CJIELYIOIIEe:

$ ./a.out
O0ygep sanoansemcs cumeonramu ‘a’
nepeoHayanbHo OyOep COmepxUT: fmemopen nomecmuna Hyse6oil 6aiim 6 Haiao oygdepa

nepen BbizoBoM flush: O0yghep He uMeHUMCS, NOKA NOMOK He 6ydem cOpouLeH

nocne Bhi3oBa fflush: nmpweseT, mup

oAvHa cTpokn B Oydepe = 11 8 KOHey, cmpoxu 006a6JieH HYae60ll bailm
menepbv Oypep 3anosHen cumeoramu ‘b’

nocne Bui3osa fseek: bbbbbbbbbbbnpuseT, Mup fseek evL3vi8aem copoc

OMHa cTpoku B Oydepe = 22 cHo8a 0o6aénen HYegoll bailm

menepb Oydep 3anoLHeH CUMB0OLAMU C’
nocne Bh3osa fclose: NpuMBET, MMPCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
0NMHa cTpoku B Oydepe = 46 Hyaesoll baiim He Jobasasemcs

ITOT IpUMep HATJISALHO JeMOHCTPUPYET, KaK Ipu cOpoce MOTOKA B TaMATU J00aB-
JIAI0TCSA HyJeBble 6aiiThl. HymeBoii 6aliT mobGaBiseTcAa aBTOMATHUUYECKU BCAKUIA
pas, Korja IpOU3BOAUTCSA 3aIIUCh B IIOTOK, JJIA MOAAEP:KKY IIPECTABJICHU O pas-
Mepe COAEPKMMOTO IOTOKa (B IIPOTUBOIIOJIOMKHOCTE pasMepy Oydepa, KOTODBIH
uMeeT (PpUKCUPOBaHHOE 3HaUEHME). Pazmep comep:KMOro IIOTOKa IT03BOJIAET OIIpe-
JIeJINTDh, KaK MHOTO JAHHBIX OBLJIO 3aIIMCAHO B HETO.

13 Bcex yeTbipex nnatchopMm, ONMUCbIBAEMbIX B KHUTE, TONbKO Linux 3.2.0 noafnepxunBaert no-
TOKM B NaMATU. ITO KaK pa3 NpUMep TOro, YTO He BCe peann3aLnm ycneBarT 3a NoCaeJHUMN
CTaHAAPTaMM, HO AOSKHbI OYAYT U3MEHUTLCSA CO BPEMEHEM.

OBymsa apyrumMu GyHKIUSIMHU, C ITOMOIIBI0 KOTOPBIX MOYKHO CO3JaBATh HMOTOKU
B IaMATHU, ABJAIOTCA Open_memstream m open_wmemstream.
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#include <stdio.h>

FILE ~open_memstream(char *=bufp, size_t +sizep);
#include <wchar.h>

FILE ~open_wmemstream(wchar_t =*=bufp, size_t +sizep);

O0e Bo3BpAIIlaIOT YKa3aTeJIb IOTOKA B cydae ycliexa,
NULL — B caryuae OoImuoKu

DyHKIUA open_memstream cosfaeTr MOTOK AJIs pabOTHI ¢ JaHHBIMU Ha YPOBHE Oaii-
TOB, a open_wmemstream — qJidg paboThI C JAHHBIMU HA YPOBHE MHOI'O0AUTHBIX CHUM-
BOJIOB (00CYysKAeHNEe MHOTO0AMTHBIX CUMBOJIOB MOYKHO HaliTu B pasgeie 5.2). 9Tu
IBe QYHKIIUU UMEIOT CJeAYIOIIue OTJINUUA OT fmemopen:

e (CosmaBaeMblil IOTOK OTKPBIBAETCS TOJBKO IJIS 3AIIUCH.

e @DYHKNUAM HeJIb3A IepenaTh COOCTBEHHBIN Oy(dep, HO MBI MOYKEM IIOJYUUTh
JoCTyII K Oydepy U ero pasmepy uepe3 apryMeHThI bufp B S1zep COOTBETCTBEHHO.

e TlocJie 3aKpBITUA ITOTOKA Oydep J0TKEeH 0OCBOOOKAATHCA BPYUHYIO.
e DBydep OymeT pacTu B pasMepax II0 Mepe J00aBJIEeHUS HOBBIX 0AWTOB B IIOTOK.

IIpu ucmosb30BaHUY 3HAUEHWIT, ONIPEAEJIAONINX aapec u pasmep oydepa, He06x0-
IUMO CJEeIOBATh OIIPEJeJIEHHBIM IIpaBujaM. Bo-miepBbIX, aapec u AuamHa 6ydepa
MOT'YT MCHIOJb30BAaThCs TOJBKO II0cJje BbIdoBa fclose muu fflush. Bo-BTophIX, aTH
3HAUYEHUS ABJIAITCA HEJOIIYCTUMBIMHU IIOCJIE OIlepaIllU 3alIICU B IIOTOK, 4O BbI3O-
Ba fclose mau fflush. ITockoabKy Oy(dep MOKEeT aBTOMATUUYECKU YBEJIUUUBATHCSI
B pasMepax, IaMATh [JIs HeTO MOYKeT liepepacupeieaThea. B 9ToM caydyae MOXKHO
00HaPYKUTH, UTO TTOCJe BbI3oBa fclose mau fflush 3HaueHwme agpeca Oydepa B ma-
MATHU U3MEHUJIOCH.

IToToxu B maMATH XOPOIIO MOAXOAAT IJIA CO3JaHUA CTPOK, IOTOMY UTO OHU He
TIOABeP KeHbI OIIINOKe IepenosHeHus 0ydepa. OHM MOTYT TaKKe CIIOCOOCTBOBATH
YBeJINUeHNIO0 TPOU3BOAUTEIbHOCTY (PDYHKIINM, IPUHUMAIONINX CTaHJapTHEIE I10-
TOKU BBOJ]a/BBIBOLA, KOTOPbIE HCHOJBL3YIOTCA UMU [Jf XPAaHEHUA BPEeMEHHBIX
IaHHBIX, IOTOMY UTO XPAaHATCA B OllepaTUBHOU ITaMATH, a He B (paiisax Ha JUCKe.

5.15. AnbTepHaTUBbI CTaHAAPTHOWN
6ubnuoteke BBOAA/BbIBOAA

CrangaprHas 6ubanoTeKa BBOJAA/BhIBOA HecoBepIiiieHHa. B kHure [Korn and Vo
1991] mepeuncaAAOTCS ee MHOTOUMCIeHHbIE HeJOCTATKHM, YaCTh KOTOPBIX IIPHUCYIIA
0a30BOI apXUTEKTYyPe, HO 6OJIBINIaA YaCTh CBA3aHA C PA3JINUHBIMY aclIeKTaMU pea-
JIN3aIUN.

OpuH 13 BPOXKJEHHBIX HEJOCTATKOB CTAHJAPTHOI 6MOIMOTEKY BBOIa/BBIBOA, CHU-
sKaroIuii ee 5pHEKTUBHOCTD, 3aKJII0YAETCA B GOIHIIIOM KOJIUYECTBE OIepaIuii Ko-
nUpoBaHMUA faHHBIX. IIpu ucnonb3oBaHMU QYHKIINI IOCTPOYHOI'O BBOJIa,/BBIBO/A,
fgets u fputs, JaHHBIE OOBIYHO KOMUPYIOTCA ABAKIbI: OJUH pa3 — MEXKIY AAPOM
u O6ydepoM BBOJA/BBIBOAA (TO €CTh IPU BBI30BEe (DYHKIIMI read u write) u BTOpOi
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pas — mexxkay Oy epoM BBOZA,/BbIBO/IA U CTPOKOM. BrbamoTeka CKOPOCTHOTO BBOAA,/
BeiBoza (fio(3) B [AT&T 1990a]) 06x0auT 9TOT HEAOCTATOK 3a CUET TOTO, UTO (PYyHK-
Ius, KOTOpas CUUTHIBAET CTPOKY, BO3BpAIllaeT yKasaTejib Ha Hee BMECTO TOTO,
4TOOBI KOMUPOBATH CTPOKY B pyroii 6ydep. B [Hume 1988] ropopurcsa, uTo TaKMM
00pasoM MOKHO B TPU pasa YBEJIUUUTH CKOPOCTh PAb0ThI yTUIUTHI grep(l).

B [Korn and Vo 1991] ontuckiBaeTcs apyras ajbTepHATUBA CTAHIaPTHON 61OJIMO0-
TeKe BBOJa/BbIBOZA — Sfio. ITOT MaKkeT IOUTH He YCTYIAaeT B CKOPOCTY OUOIN0TEKEe
fio u 006BIYHO TOpas3ao a(hPeKTuBHEe, UeM CTaHJapTHAas OuOJJIMOTeKa BBOJA,/BBIBO-
na. Kpome Toro, maker sfio peanusyer HeKOTOPhIe (hYHKITMOHAJIbLHBIE BO3MOYKHO-
CTU, HEJOCTYIHEIE B IPYTUX OMOIMOTEKaX: IIOTOKK BBOJA/BhIBOJa OoJiee YHUBED-
CaJIbHBI M MOTYT NIPENCTABIATL KaK (haiybl, TaK M 00JaCTU IMaMATU; OIepaI[uu
C IOTOKaMU BBOZA/BBIBO/Ia MOTYT OBITH M3MEHEHEI 32 CUET HOKJIIOUEeHUA JOTIOJTHN-
TEeJILHBIX MOJYJIe; yydineHa o6paboTKa NCKIIUNTETIbHBIX CUTYAIIU.

B [Krieger, Stumm, and Unrau 1992] paccmarpuBaercsa apyras aJbTepHaTHUBA —
¢ UCII0JIb30BaHUEM (haiioB, 0TOOpaKaeMbIX B IaMATH C IIOMOIIBIO (QDYHKITUY Mmap
(ona ormcaua B pasgeJe 14.8). 9ror naket HassiBaeTcsa ASI, Alloc Stream Interface
(maTepdelic pasdMeleHA MOTOKOB). IIporpaMMHuBIi nHTEp(delic OueHs HalIOMUHA-
eT QYHKIIUM paclpeneseHus naMmaTu, ucnoabdyemble B UNIX (malloc, realloc
u free, KoTOpbIe MBI paccMOTpUM B paszese 7.8). Kak u maker sfio, ASI ctapaercsa
MUHUMUBUPOBATH KOJUUYECTBO ONePaIMil KOMUPOBAHUA 3a CUET MCIOJIb30BAHUA
yKasaTeJiei.

CyIecTBYIOT peaausauy CTaHIaPTHOU OMOJIMOTeKY BBOIa/BBIBOA, CITPOEKTUPO-
BaHHBIE JJIA CUCTEM C HeOOIbITNMY 00'beMaMy IaMATH, TAKUX KaK BCTParBaeMble
ycrpoiictBa. CKpoMHOe IToTpedjeHre IaMAaTH — UX CUJIbHAA CTOPOHA, B TO BpeMsA
KaK IIePEeHOCHMOCTH, CKOPOCTH MUJIN (PYHKIIMOHAIbHBIM BO3MOXKHOCTAM B HUX ye-
JIeTcs MeHbIlle BHUMaHusA. B KauecTBe IPUMEPOB TAKUX pean3aliuii MOKHO Ha-
3BaTh Oubamorexky uClibe (3a mompoO6Hoil mH(pOpPMaIireii oopalaiTech Mo agpecy
hitp://www.uclibe.org) u 6udnunorery Newlib (http://sources.redhat.com/newlib).

5.16. NMoaBepneHvie nToros

CrangaprHasa 0MOJMOTEeKa BBOAA/BBIBOJA WCIOJIb3yeTCA B OOJIBINHCTBE IIPUJIO-
skennit UNIX. MuI paccMoTpesin Bce PYHKITNUM, IPeaocTaBasIieMble 3TON 6ubamo-
TeKOM, a TaKyKe HeKOTOPhbIe 0COOEHHOCTH ee peau3aluy U BOIPOoCckl a(p(PeKTUBHO-
ctu. CiegyeT Bcerga MIOMHUTH caMoe TJIaBHOe — HUKOT/[a He 3a0bIBaTh 0 Oy(depusa-
WU, TOCKOJbKY UMEHHO B CBS3H C HEI0 BOBHUKAaET O0JIbITIe BCEero IIpodeM 1 HeJo-
TOHUMAHUS.

YnpaxHeHuns
5.1. Hanumwure peanmsanuio QPyHKIuH setbuf ¢ wmcrmosb3oBaHHEM QOYHKIUN
setvbuf.

5.2. W3MeHUTE IporpaMmMy U3 JIUCTUHTA 5.2, KOTOpasd KOMUPYeT (Paiij ¢ IOMOIIbIO
GYHKIMHI IOCTPOUHOT0 BBOa,/BhIBOA (fgets u fputs), Tak, YTOOHI BMECTO KOH-
crauTbl MAXLINE mcmonb3oBajioch 3Hauenue 4. UTo mIpomsoiIeT, ecjau MOIbI-
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5.3.
5.4.

5.5.

5.6.

5.7.

TAThCS CKONMMUPOBaThH (haily, B KOTOPOM AJHHA CTPOK IpeBhIiiaeT 4 Gaiira?
O0BbACHUTE IOUEMY.

Yro osuauaer s3HaueHue 0, BodBpaIaemoe PyHKIMei printf?

Cienyromuii Koj KOPPEKTHO pPaboTaeT B OSHUX CHUCTEMaX U HEKOPPEKTHO
B APyrux. B uem mpuumnHa TAKOTO MOBEACHUA?

#include <stdio.h>

int
main(void)
{
char c;
while ((c = getchar()) != EOF)

putchar(c);
}

Kax moixHO mcmosnb3oBaTh QyHKITHIO fsync (pasmen 3.13) ¢ moTokamMu BBoga/
BBIBOZA?

B nporpammax u3 auctuHToB 1.5 1 1.8 cTpoKa HmpuriaiieHus He COAePIKUT
CUMBOJIa IIePEBOZIa CTPOKY, 1 MBI He BbI3bIBaeM (pyHKIuio fflush. Kakum ke
00pa3oM OHa BEIBOAUTCS Ha SKPaH?

B BSD-cucremax mpegocraBiserca GYyHKIIUSA ¢ UMeHeM funopen, IIO3BOJIA0-
1as IepexBaThIBaTh ONEPAIlUy UTEeHUS, 3allUCH, ITOSUIMOHUPOBAHUS U 3a-
KpPBITHSA TOTOKOB. Ha ocHOBe 5TO# (PYHKIINN peatusyiTe PyHKIIU0 fmemopen
nasi FreeBSD u Mac OS X.



UHdopmaumsa o cncteme n pannbl AaHHbIX

6.1. BBepeHue

Hopmaabaoe pyurimnonuposanue jgioboit UNIX-cucTreMbl TpeOyeT HaIUUUSA Pas-
JUYHBIX (paijoB gaHHBIX. Paiig mapoJen /etc/passwd m ¢aiia rpynn /etc/group
OYEeHb YaCTO UCIOJIb3YIOTCA B CAMBIX PA3HBIX IPUJIOKeHuaAX. Hampumep, obparie-
HUe K (aiiny mapoJjeii IPpoOuCcXoAuT BCAKUI pas, KOT[a II0Jb30BaTeIb BXOIUT B CHUC-
TeMy WJIM KOTJIa KTO-I100 BBITIOJHAET KOMaHAy 1S -1.

Wcroprueckn aTu (haitabl IPeACTaBIAIOT COO0M OOBIUHBIE TEKCTOBBIE (Dailyibl B hOpP-
mate ASCII, KoTopbie MOTYT OBITH ITPOYUTAHBI C TIOMOIITBIO CTaHIAPTHOM OMOIIoTe-
Ku BBOJia/BbIBosIa. Ho B GOJIBIIUX CHCTEMAX ITOCIE0BATEIbHBIN TPOCMOTP 3aIIuCei
B (paiiyse maposeii MOKeT TpeboBaTh JOBOJBHO MHOTO BpeMeHU. MIMesio ObI CMBICJT
XPaHUTH 9T JaHHBIE B (popmare, oTiuuaoM oT ASCII, Ho ITpu 9TOM HEOOXOAUM MH-
Tepdeiic oA IPUKJIaIHBIX IPOrPaAMM, KOTOPBIHA MOT ObI pa00TATH C JIFOOBIM (popMa-
ToM (aiiina. IlepeHocuMble nHTEPdEHCH A JOCTYHA K 9TUM (haiiaaM — TeMa JaH-
HOI1 rnaBel. Kpome Toro, Ml paccMoTpuM GYHKIIUN, IIPEA0CTaBJIAIOIINE HH(popMa-
IIUIO O CUCTeMe, 1 (PYHKITUHY JAaThl U BPEMeHM.

6.2. ®ann naponen

daitn naposeit UNIX, koropsrit crangapt POSIX.1 massiBaeT 62301 faHHBIX TOJIEb-
30BareJieil, CONEPsKUT II0JIs, IIepeUurcJIeHHble B Ta0 . 6.1. 9Tu I0JIa TaKKe NMEeIOT-
cd B CTPYKTYPe passwd, KoTopas oIpefiesieHa B 3ar0JI0BOUHOM (atiie <pwd.h>.

06paTuTe BHUMaHMe, yTo cTaHaapT POSIX.1 onpeaensieT TOAbKO NATb M3 AECATU Noseit
CTPYKTYpbl passwd. bonbwnHcTBO Nnathopm NOLAEPKMBAIOT KAaK MUHUMYM CeMb NOJEN.
Cuctembl, npou3BofHble 0T BSD, noafepKuBatoT BCe AECATD.

Tpaguironso ¢Gaiij mapoJieil XpaHUTCA oL UMeHeM /etc/passwd U MpeacTaBIIseT
co060ii 00BIYHBIH TeKCTOBBIHN (haitn B popmare ASCII. Kaskmasa crpoka (aiiaa co-
CTOUT U3 moJe (cM. Tabia. 6.1), pasmeIeHHBIX ABoeTOUUAMU. [[J15 mpuMepa IpruBe-
JleM ueThIpe cTpoKu u3 (datina /etc/passwd B8 OC Linux:

root:x:0:0:root:/root:/bin/bash
squid:x:23:23::/var/spool/squid:/dev/null
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nobody:x:65534:65534:Nobody: /home:/bin/sh

sar:x:205:105:Stephen Rago:/home/sar:/bin/bash

Tabauuya 6.1. ITons gaiina /etc/passwd

Onucanue

ITone cTpyKTy-
PBI passwd

POSIX.1

FreeBSD
8.0

Linux
3.2.0

MacOS X
10.6.8

Sola-
ris 10

Nmsa nmonn3oBaTeas

SamudpoBaHHBIHI
mapoJib

YucioBoii uneHTUGU-
KaTop I10JIb30BaTeJIs

YucyioBOl HUOEHTH-
(GUKATOpP I'PYIIILI

ITosie koMMeHnTapUA

Havanwsublil pabounii
KaraJor

Komauaubelii uuHTEp-
mpeTaTop

Kanacc AOoCTyIIa I10JIb-
30BaTeJid

Ciepnyioliee BpeMsA
U3MeHEeHUd Iaposs

Bpema wucreuenus
CpOKa JIeMCTBUSA YUeT-
HOI 3anucu

char =pw_name

char *pw_passwd

uid_t pw_uid

gid_t pw_gid

char *pw_gecos

char *pw_dir

char *pw_shell

char =pw_class

time_t pw_change

time_t pw_expire

O6paTuTe BHUMAaHNE Ha CJIeAYIOIe 00CTOSTeIhLCTBA:

Kax mpaBuio, B ¢aiise maposeil nMeeTcsa 3aIUCh JJIdA I0JIb30BATENIA C UMEHEM
root. TOT MOJIB30BATEIb UMEET UMCI0BON uaeHTUdUKaTOp 0 (Cymepnosrb30Ba-
TeJb).

ITone zamudpoBaHHOTO HAPOJS COAEPKUT €IWHCTBEHHBIM CHUMBOJI-3aTI0JIHU-
Tesib. Crapble Bepcuu UNIX XxpaHUIU B 3TOM 1oJie 3alIn(pPOBAHHBIN IapoJib.
ITockonbKy XpaHeHUe Aaske 3amu(pPoOBaHHBLIX ITapojeil B (haiije, JOCTYITHOM
JJIA UTE€HUA BCEM IOJIb30BATEJIAM, IIPEJCTABIIAET CO00H yIpo3y 6e30macHOCTH,
COBPEMEHHBIE CUCTEMBI XPAaHAT 3a1rn(poBaHHBIE ITAPOJIN B IPyroM MecTe. MbI
moapoOHee pacCMOTPUM STOT BOIIPOC B CJIEAYIOIIEM paszesie, Koraa oymeM o6cy-
JKJATh IIapOJIN.

HexoTopsble 1moJsist MOT'yT ObITH MycThIMU. TaK, eciu moJje 3aiupoBaHHOIO IIa-
pOJiA He 3aII0OJIHEHO, 3TO O3HAYAET, UTO Y IOJIb30BATEJIA HET IapoJs (UTo He pe-
KOMeHAyeTcA). 3aluch JJIA IOJIb30BaTeNs SqUid MMeeT OZHO ITyCTOoe IOJIe — IT0JIe
KoMmMeHTapusd. IIycToe mosie KOMMeHTapuA He OKa3bIBaeT HUKAKOTO adeKTa.

ITone KOMaHJHOI'O MHTePIIpeTaTopa COAEPUT UMA BBIIIOJITHAEMOI'O (I)aflﬂa IIpo-
r'paMMBbI, KOTOpad MCIIOJIb3yeTCA B KaueCTBe KOMB.HJ.'[HOfI 000JI0UK U IIpu BXonge
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II0JIL30BaTEJIs B cucTeMy. Eciu moJie mycroe, AJ1s Hero BbIOMpaeTcsa 3HaueHne 110
ymosrdanuio /bin/sh. OgHako oOpaTuTe BHUMAaHME, YTO IJIA I0JIb30BaTe s Squid
B KaueCTBe KOMAHIHOI'0 MHTEPIPETATOPA UCIIOJIb3yeTCsA YCTPOMCTBO /dev/null.
OueBUIHO, UTO OHO HE SIBJISETCS BBIIOJIHAEMBIM (DaijloM — 5TO IIPELOTBPAIIAET
BO3MOXXHOCTB BXOZA B CICTEMY IIOJ MMeHeM Squid JJIss KOro ObI TO HU OBLIO.

MHorve npoLecchi-AeMOHbl, NPefioCTaBsAOLME PA3NNYHbIE CYKObI, UMEIOT COOCTBEHHbIE
uaeHTUdMKaTopbl nonb3osateneil (rnaea 13). Tak, yueTHas 3anuch squid npegHa3HavyeHa
ANA NPOLLEeCcCoB, KOTOPble NPEAOCTABAAIT YCYTU KIWMPYIOLLEro NPOKCU-cepBepa squid.

¢ MNcmosab3oBaHme TICEeBAOYCTPOIicTBa /dev/null — He eIMHCTBEHHBIN cIIocob BoC-
TIPenATCTBOBATh KOHKPETHOMY IT0JIb30BAaTEJ 0 BOUTHU B cucTeMy. He MeHee uac-
TO MOYKHO BCTPETUTH /bin/false B KauecTBe KOMaHJHOTO MHTEPIIPpeTaToOpa. JdTa
KOMaHa IIPOCTO BO3BpAaIllaeT IIPU3HAK OIMMOKU (HeHyJieBoe 3HaueHwue); 060-
JIOUKA PacIeHUBaeT 9TOT KO/ 3aBepIIeHus KaK J0Kb. TaKiKe HEPEIKO IJIsI OT-
KJIIOUEeHHUs YUeTHOM! 3aIIiCH UCII0Jb3yeTcsa KoMaHaa /bin/true. OHa Bcerma Bo3-
BpalllaeT IPU3HAK YCIIEIITHOTO 3aBeplieHus (HyieBoe 3HaueHue). B HeKOTOPhIX
cucTeMax mMmeeTcsa KomaHAa nologin. OHa BBIBOAUT 3aJaHHOE cOOOINeHre 00
oIrOKe ¥ BO3BpaIllaeT KO/ 3aBePIIeHN, OTJUUYHBIN OT HYJIA.

e Vlms mosbsoBare s N0body IPUMEHSIETCS C IeJIbI0 JaTh BO3MOMKHOCTh KOMY-JIH-
00 BOUTHU B CUCTEMY, HO C UAEHTU(MUKATOPOM II0JIb30oBaTe s 65534 u ugentudu-
KaTopoM rpyIisl 65534, KoTophle He Jal0T HUKAKuX mpuBujieruii. OH cMOMKeT
MOJIYYUTH JOCTYII JUIIL K TeM (aiijiaM, KOTOpbIe JOCTYIIHBI HA UT€HUEe WU Ha
3aluch I BeceX. (ITo mpeAIoaraeT OTCyTCTBUE B cucTeMe (haiijaoB, IpuHALI-
JIesKallX I0JIb30BAaTENI0 ¢ uaeHTu(GuKaTropom 65534 nau rpymnne ¢ uaeHTuGu-
Karopom 65534.)

¢ HekoTopsie cucTeMbl, KOTOPbIE TPEeAOCTABIAIOT KoMaHAy finger(1l), mogmep:xu-
BAIOT BKJIIOUEHUE [OIOJHUTENbHOU MH(pOPMAIUKU B II0Je KoMMeHTapusd. I[o-
TMOJIHUTEJIbHBIE TI0JIS B IT0JIe KOMMEHTaPUA OTAEIAIOTCA IPYT OT APyTa 3alsaToi
U coep:KaT peasibHOe MM IIOJIB30BaTessA, MeCcTO paboThl, HOMepa pabouero
u foMaIrHero Tejie)oHOB. Kpome Toro, HEKOTOpPhIE YTUJINTHI 3aMEHAIOT aMIIep-
caHz (&) B moJie KOMMEHTApUsa MMeHEeM II0JIb30BaTessa (B BEPXHEM DPETHCTpE).
IIpencraBuM cebe YUETHYIO 3aIUCH CJIELYIOIIETO COAEPIKAHMIA:

sar:x:205:105:Steve Rago, SF 5-121, 555-1111, 555-2222:/home/sar:/bin/sh

B sTom cayuae yruauTa finger Bbeigasia Obl CaemyoITy0 nHGOPMAIIUIO O TTOJIb-
3oBareJie Steve Rago:

$ finger -p sar

Login: sar Name: Steve Rago
Directory: /home/sar Shell: /bin/sh

Office: SF 5-121, 555-1111 Home Phone: 555-2222
On since Mon Jan 19 03:57 (EST) on ttyv0 (messages off)
No Mail.

Maske ecau cucTeMa He HOAJePKUBaeT KOMAaHAY finger, HUUTO He MeIaeT
BKJIIOUATH JOMOJHUTEIbHYIO HUH(GOPMAIUIO B TI0Jie KOMMEHTAPUS, MTOCKOJIbKY
9TO II0JIe HUKAK He NHTEPIPETUPYETCA CUCTEMHBIMU YTUINTAMU.
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B HeKOTOpBIX cuCTeMax aAMHHHCTPATOPY JOCTYIIHA KOMAaHZAA Vipw, IpesHasHa-
UeHHAs A pefaKkTupoBanus daiina naposeit. Komauga vipw mponsBoguT cepua-
JIM3aIMIo N3MEeHeHn B (paiiye mapoJsieil 1 obecreunBaeT CoriacoBaHNe BHECEHHBIX
M3MEHEHU C JaHHBIMU, XPAHAIMMUCA B JOIOJHUTEILHLIX (paiizax. MHorue cuc-
TeMBbI IPEOCTABISIIOT TOJOOHBIE BOSMOYKHOCTH Yepes rpaduueckuiit narepdeiic.

Crangapt POSIX.1 onpeneiser Bcero ABe PyHKIINUU, C IIOMOIHI0 KOTOPBIX MOKHO
TMOJIYYUTH JOCTYII K OTHAEJbHBIM YUETHBIM 3anucAM B daiije mapoJieii. Ot QyHK-
AU IIO3BOJIAIOT HAWTU YUYETHYIO 3alUCh IO YKCJIOBOMY HIEHTHUDUKATOPY UJIU
WMeHU II0JIh30BaTe .

#include <pwd.h>
struct passwd xgetpwuid(uid_t wvid);
struct passwd xgetpwnam(const char =name);

O0e Bo3BpAaIIlalOT yKa3aTeJ b B caydae ycmexa, NULL — B caydae ommmuoKu

Dyurmusa getpwuid ucmoabayercsa yruauToii 1s(1) ayia mpeodpasoBaHU S YUCIOBOTO
UaeHTU(PUKATOPA, XPAHAIIETOCS B MHAEKCHOM y3JIe, B MM IIOJIb30BaTesna. DyHK-
musa getpwnam MCIOJab3yeTcsa yTuauTou 10gin(1l), Korma mob3oBaTesib BBOIUT CBOE
WMSs IIPU BXOJIE B CCTEMY.

O6e GYyHKIMY BO3BPAIAIOT YKAa3aTe/J b HA 3aIOJHEHHYIO CTPYKTYDPY passwd. OTa
CTPYKTyDPa OGBIUHO ABJIAETCS CTATUUECKOI IIepeMeHHOM, PacIoIosKeHHOMH B 06JIac-
TH TaMATH QYHKIUN; B Pe3YILTATe €€ COAEP:KUMOe ITePe3annChIBAeTCA IIPU KaK-
oM o0palrneHnn K QyHKIITUN.

Itu aBe pyurinuu craggapra POSIX.1 ya1o06HBI, KOTIa HYKHO IIOJYUYUTH CBEIeHU
0 KOHKPETHOM II0/Ib30BaTeJIe II0 €ro MMEeH! MY YNCJIOBOMY UAEHTHU(PUKATOPY, O/-
HAKO HEKOTOPBIM IIPOrpaMMaM MOJKET IMOTPedoBaThCsA IIPOCMOTPETH Bech (haiia
napoJieii. s 9TOro npegHasHaueHbI CJIeAYIONIre TPU QYHKITUHU.

#include <pwd.h>
struct passwd xgetpwent(void);

Boasspaiiaer ykasaTesb B cydae yciexa,
NULL — B caayuae OIIMOKY MJIX 10 JOCTUKEeHUY KOHIIA (paiiia

void setpwent(void);

void endpwent(void);

3TV Tpu YHKLNUM He BKNloYeHbl B 6a30Bbiii cTaHaapT POSIX.1. OHu onpefeneHbl Kak pac-
wupenus XSI B Single UNIX Specification. Moatomy npeanonaraetcs, 4to Bce Bepcuu UNIX
AOJIXHbI UX NOAAEPKUBATS.

DysaKIUA getpwent BHIBBIBAETCA IJIA ITOJYUYEHNA OUePEeTHON 3anncy us paiiia ma-
poueii. Kak u npensigynme e GyHKIMY, getpwent Bo3BpaIaeT yKasaTesb Ha 3a-
TOJHEHHYI0 CTPYKTYPY passwd. OOBIUHO comep:KuMOe CTPYKTYPhI Iepe3anuchiBa-
eTcs IIPU KaKJIOM BbI30oBe (PpyHKIuU. IIpu mepBoM BbI3OBe (DYHKI[UMSA OTKPHIBAET
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Bce HeoOxoauMmeble (aitabl. IIopAagoK, B KOTOPOM BO3BPAIIIAIOTCS 3alUCH, 3apaHee
He OIIpefieJIeH — OHU MOT'YT CJIIOBATh B JIIOOOM ITOPsAKE, IOTOMY UYTO HEKOTOPHIE
CHCTEMBI CIIOJIB3YIOT XEIMNPOBAHHYIO Bepcuio aiia /etc/passwd.

DyuKmua setpwent MPOM3BOAUT IepPexof] K HavaJay KaKIOro U3 MCIOJb3YeMbIX
daiinos, a yHKIUa endpwent 3akpeiBaeT aitabl. [Io okoHUuaHMYT paboThI ¢ getpwent
HeoOXOAMMO BCeria 3aKPhIBATh (palijbl ¢ MOMOIIbI0 GyHKIIUY endpwent. DyHKIUA
getpwent B COCTOAHUY OIPENEINTH, KOIla HYKHO OTKPBIBATH (haijibl (IpU IIepBOM
obOpalleHnu K Hell), HO OHa HUUYero He 3HaeT O TOM, Korga pabora ¢ daiijom mapo-
Jiel 3aKOHYeHa.

Mpumep
B nuctunre 6.1 moxkasaHa peasusanusg QyHKIIUKT getpwnam.

Jlucmune 6.1. Dynkyus getpwnam

#include <pwd.h>
#include <stddef.h>
#include <string.h>

struct passwd =
getpwnam(const char xname)
{

struct passwd =ptr

setpwent();
while ((ptr = getpwent()) != NULL)
if (strcmp(name, ptr>pw_name) == 0)
break; /+ cosnapfeHue HangeHo */
endpwent();
return(ptr); /= B ptr OymeT 3HauyeHve NULL, ecnu coBnageHue He HalgeHo x/
}

Ob6parenue K GyHKIIUY setpwent B caMOM HavaJje — 9TO Mepa IPeqoCTOPOKHOCTH;
MBI ITPOCTO BBITIOJTHAEM IIePeXo]T B HauaJo (aiijia Ha TOT cjydaii, eCau BHISHIBAIO-
mias mporpaMma ysKe OTKPbLIa ero BEI30BOM (pyHKIHT getpwent. DyHKIMA endpwent
BBIBBIBAETCA IT0 OKOHYAHUY PabOTHI IIOTOMY, UTO HU getpwnam, Hu getpwuid He JOJIK-
HBI OCTaBJATH (PAMJIBI OTKPBITHIMHU.

6.3. TeHeBble Naponu

3amn@poBaHHBINA IapOJb — 9TO IIAPOJIb MOJb30BaTeIA, IPOIYIIeHHBIN Yepes O/~
HOCTOPOHHUU ajJroputm ImudpoBanusi. IIoOCKOJbKY aJropuT™M ABJISETCA OLHOCTO-
POHHUM, HEBO3MOIKHO IOJYUYUTh OPUTUHAJIBHBIN Iap0oJib, UMes ero 3amu@poBaH-
HYIO BEPCHIO.

Tpaguiionso 3ToT aaropuTm (cM. [Morris and Thompson 1979]) reaepupyert 13 me-
YATHBIX CHMBOJIOB 13 64-cuMBoJIbHOTO Habopa [a-zA-Z0-9./]. HekoTopble coBpe-
MeHHBbIe CUCTEMBI MUCIIONL3YIOT A IMu(pPoBaHUA mapoJei aaroputMm MD5S uan
SHA1, KoTOpbIii reHepupyeT 6ojiee NIUHHYIO ITOCJEJOBATEIHLHOCTH CHUMBOJIOB.
(YeMm 6oJsIbIlIie CUMBOJIOB UCIIOJIB3YETCA MJI XpPaHeHUA 3amnu(poBaHHOr0 Iaposs,
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TeM GOJIbIlIe BO3MOKHBIX KOMOMHAIIUII M TeM CJOKHee OymeT momo6paTh MCTUH-
HBIH ITapoJib IPOCTHIM IlepebopoM BapruaHTOB.) Eciiu B moJie 3amudpoBaHHOTO IIa-
pOJIsl IOMECTUTH €IUHCTBEHHBIN CUMBOJ, 3aIIN(POBAHHLIN IIapoJib TrapaHTUPO-
BaHHO HUKOT/Ia He Oy/IeT COBIIAaTh C 3TUM 3HAUEHUEM.

Nwmes 3ammdpoBaHHBIN IaPOJIb, MBI HE MOYKEM IPUMEHUTH K HEMY aJIrOPUTM, KO-
TOPBIA TpeobpasoBaJt 661 ero o6paTHO B ITpocToil TeKeT. (Ilaposb B Buae IpoCcTOro
TEKCTa — 9TO TOT Ha0OP CMMBOJIOB, KOTOPBIY MBI BBOJUM B OTBET HA IIPUTJIAIIECHE
Password:.) OqHaKO MOKHO IIOJIYUYUTH I1ap0JIb, Tlepedupas pasaIndyHble KOMOUHAIINT
CHMBOJIOB, IPOIIYCKaA UX Uepe3 OJHOCTOPOHHUI aJropuUTM udpOBaHUA U CPaB-
HUBas MOJIyYeHHbIe Pe3yJIbTaThl C 3alIn(pPOBaHHOI Bepcueii napoJid. Ecau 6bl ma-
pOJIN TIOJIb30BATEJIEH IIPEACTaBIANN CcO00I HAOOp CIyUYalHBIX CHMBOJIOB, TaKOM
MeTof ObLT ObI He OUeHb yIauHBIM pellleHreM. OZHAKO MOJIb30BATEIU CTPEMATC
BBIOMpATH ITApOJIU HE CAYUYalHBIM 00pa3oM, HEPeIKO B KauyeCcTBe IapoJid OHU WC-
TIOJIL3YIOT MMeHA CYIPYToB, HA3BAHUA YJINI UJIN KJINYKN JOMAITHUX KUBOTHBIX.
ATo obJieryaeT 3agavy JOOOMY, KTO MOJYUYUI B CBOM PYKHU KOTHIO (paiiya mapoJiei
u mbITaercd BeruucauTh ux. (ItaBa 4 kuuru [Garfinkel et al. 2003] cogep:xut m0-
TIOJIHUTEJIbHBIE CBEIEHUS O ITapoJIsAX U O cxeMe MIn(poBaHUA ITapOJIsi, UCIOJIb3ye-
moii B UNIX.)

qTO6LI 3aTPYOAHUTH JOCTYII K SaIlII/I(l)pOBaHHBIM I1apoJidM, COBpEMEHHBIE CCTEMBI
XPaHAT UX B ApyroM (aiise, KOTOPHIIl YacTO HA3LIBAIOT MEHEeBbLM (PAailloM Napo-
zeil (shadow password file). Tor daily TOIKEH coepPKaTh KAaK MUHUMYM MMeHa
ToJIb30BaTe el u 3amn(ppoBaHHbIE TAPOJIN. 3HeCh TAKIKE HAXOAUTCA U [PyTasd UH-
dopmartus, ¥MeroIIasa OTHOIIIeHre K mapoaaM (Tabu. 6.2).

Tabruya 6.2. [lons 3anuceil 6 gailne /etc/shadow

Onucanue ITose cTpyKTYypBI Spwd
Wmsa moaba3oBaTesis char =sp_namp
Samun@poBaHHLIA IAPOJIb char sp_pwdp

Bpewms nociienmero usaMeHeHUA TapoJda B AHAX OT HaUaja OIMOXM | int sp_lstchg
MuHMMaIBHBIN IEPUOL B THAX MEKIY N3MEHEHUAMU IapPOJIs int sp_min
MaxkcuMmaIbHBIN IEPUO] B AHAX MEXKY U3MEHEHUAMM IapoJsd | int sp_max

KosmuuecTBo fHEH 10 NCTEUEHN CPOKA AeHCTBUA TapoJis, B Teue-| int sp_warn
HUE KOTOPBIX M0Jb30BATEb OyJeT MIPeayIpeskaaTbcsa 0 Heo0xo-
INMOCTHY €T0 N3MEeHEHU

KosnuecTBo qHEl, KOTga yyeTHaAA 3alliCh He NCII0JIb30BAJIaCh int sp_inact

Bpewms oTKJIIOUEeHUA YUETHOM 3alMCH B AHAX OT HauaJa OMoX| | int sp_expire

3apes3epBUPOBAHO unsigned int sp_flag

O0s3aTeIbHBIMU SABJIAIOTCA TOJBKO JBA II0JIS — UM II0JIb30BaTeNsd U 3aiudpo-
BaHHBIN MapoJib. [Ipyrue moJysd XpaHAT HHOOPMAIIUIO O TOM, KaK YacTO AOJIKEH
M3MEHATHCS IapoJib U KaK J0JIT0 OyAeT 0CTaBaThCs AKTUBHON yUeTHAS 3aITUCh.

TeneBoii (aiis maposeit He MOJIKeH ObITH JOCTYIIEH HA UTeHUe AJA BeexX. JlocTyI
K HeMY JOJI3KHBI UMETh JUIITb HECKOJIBKO IIporpaMm, Hamrpumep 1ogin(1) u passwd(l).
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YacTo BaageabIleM TaKUX IIPOrPaMM SABJAETCSA CYIEePIoIb30BaTedb, U IJIA HUX
ycranaBauBaeTcsa 6uT set-user-ID. IIpu ncmoib30BaHUY TEHEBBLIX Mapojeit o6bIu-
HBIH (aiin mapoJiei, /etc/passwd, MOKET OBITH JOCTYIICH AJIA YTEeHUA JI000MY.

B OC Linux 3.2.0 u Solaris 10 gisa mocTyma K TeHeBOMY (pailay mapoJieil mpeny-
CMOTPEH OTIeJbHBIN HAOOP (PYHKIINIT, KOTOPHIE OUeHb IIOX0KH Ha Te, UTO UCIOJIhb-
3yIOTCA AJist paboThl C OOLIYHBIM (DAKJIOM HAaPOJIeH.

#include <shadow.h>
struct spwd xgetspnam(const char =name);
struct spwd =getspent(void);
O06e BO3BpAIIIAIOT YKA3aTeNb B cIydae ycrexa, NULL — B cirydae omrubxm
void setspent(void);

void endspent(void);

B OC FreeBSD 8.0 u Mac OS X 10.6.8 TereBoii (paiiyi mapoJieil OTCyTCTBYeET', a BCSA
JOTIOJTHUTEeIbHAaA NH(MOPMAIUSI XPAHUTCA B OOBIYHOM (paiise mapoeit (Tadi. 6.1).

6.4. ®avn rpynn

®aiin rpynn UNIX, naseiBaemblil B crangapte POSIX.1 6a30ii JaHHBIX I'PYIII, CO-
JIEePIKUT II0JIA, KOTOPhIE IePEeUNCIeHbI B Ta0. 6.3. S3HaUeHUA STUX TOJel XpaHAT-
cA B CTPYKTYPe group, ompeziesieHHOU B (aiiie <grp.h>.

Tabruya 6.3. [lons sanuceil 6 gaitne /etc/group

Onucanue IIone crpykry- | POSIX.1 | FreeBSD | Linux | Mac OS X | Sola-
PBI group 8.0 3.2.0 |10.6.8 ris 10

Wma rpynosl char =gr_name . . . . .

3amu@poBaHHbIN a- | char =gr_passwd . . . .

poJib

YucaoBo# wmpmeHTHU-| int gr_gid . . . . .

¢dUKaTOD IPYIIIBI

MaccuB ykasareJseii| char xxgr_mem . . . . .

Ha OTAeJbHBIE NUMEHa

moJIb30BaTe e

ITose gr_mem mmpencraBJIdeT coboii MaccuB yHasaTeJIeﬁ Ha WMeHa II0JIb30BaTeJIel,
KOTODPBIE BXOAAT B COCTAaB I'DYIIIIHI. IATOT MaccuB 3aBepIInaeTcd IIYyCThIM YKa3aTeJIeM.

151 ToMCKa MMeHU I'PYIIIbl UK €€ YKMCJI0BOro uaeHTuduraropa B ¢aijie rpyin
craagapt POSIX.1 onpenenser ciaenyomine Ase GyHKIIIN.

! B BSD-cucremax (pyHKIuio (paiia TeHEeBLIX IIapoJeil BhINOJHseT dalia /etc/master.

passwd. ITo (popmaTy oH aHaJOTUUEH (aiiay passwd, HO CONEP:KUT 3amuppoBaHHBIN Ha-
poib. Ilonpo6uee cMm. B paszene 6.6. — Ilpum. nayu. peo.
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#include <grp.h>
struct group *getgrgid(gid_t gid);

struct group =getgrnam(const char =name);

O0e Bo3BpAaIIlalOT yKasaTeJsb B caydae ycmexa, NULL — B caydae ommmuoKu

Kax u B caryuae ¢ (paiizom mapoJiei, 00e PyHKIK OOBIYHO BO3BPAIIIaIOT YKa3aTelb
HA CTATUUYECKYIO IIePEeMEHHYI0, KOTopasd HIPH KaKJOoM oOpaIleHnun K (PyHKIMAM
nepes3annchiBaeTc.

Yro0bl MPOU3BECTHU MOKCK MO BeeMy (aljy I'pyIii, ToTPeO0yTCA HEKOTOPBIE 0-
noJiHuTeNbHbIe QyHKIuN. Cleayolre Tpu PYHKIUNA HAIOMMHAIOT T€, YTO KC-
MOJIB3YIOTCS AJIsI PabOoTHI ¢ (paitsioM mapoJiei.

#include <grp.h>
struct group =getgrent(void);

Bosspaiaer ykasaTesb B ciaydae ycrexa,
NULL — B caayuae OIMOKY MJIU 10 JOCTUKEeHUU KOHIIA (paiiia

void setgrent(void);

void endgrent(void);

3TV TpM PYHKLNY He BKIIOYeHbl B 6a30Bblit cTaHaapT POSIX.1. OHu onpeaeneHbl Kak pac-
wupenus XSI B Single UNIX Specification u npegoctasnstotcs Bcemn Bepcuamm UNIX.

dyurmusa setgrent oTKpeIBaeT (haiy rpyIil, ecjiu OH ellle He ObLJ OTKPBIT, U Iepe-
XOMUT B ero Havyayo. PyHKIUA getgrent CUMTHIBAET OUepeIHYIO 3amuch us daiaa
TPYIII, TPEeABAPUTETbHO OTKPBIB €r'0, €CJIM OH elle He ObLI OTKPBIT. PyHKIUA
endgrent sakpbIBaeT (pamJ rpyIri.

6.5. NpeHTUKaTOpPbl AONOAHUTENbHbLIX FPYMN

IIpaBuna ucnonb3oBanusa rpynia B UNIX cylecTBEHHO M3MEHUJINCH 34 IIPOIIEe-
mree BpemdA. Tak, B Version 7 KasKIbIN MOJIb30BaTe b B KOHKPETHBINT MOMEHT Bpe-
MeHU MOT IIPUHAAJIEeKATh TOJIbKO K 0HOU rpyimne. ITociie BXoza B cucTeMy I10JIb30-
BaTeJII0 HasdHAUYaJICA PeajbHbIA UAeHTU(MUKATODP I'PYIIILI, COOTBETCTBYIONUHA Un-
CJIOBOMY WAEHTU(UKATOPY T'PYIIILI 13 3anucu B (aiiye mapoJeil. Iloab3oBaTesnb
B JIF0O00I MOMEHT MOT M3MEHUTH CBOIO IPUHAIJIEKHOCTD K I'PYIIIIE C TIOMOIIBIO YTH-
autsl newgrp(l). Ecam KomaHza newgrp 3aBepliiajach ycuexoMm (3a mHbopMaImei
0 IpaBUWJIaX Ha3HAUEHUA IIpPaB JOCTyIa obpallaiiTech K CIPABOYHOMY DPYKOBO-
JICTBY), PEAJLHBIN NAEHTU(MUKATOD IPYIIILI 3aMEeHAJICA UAeHTUDUKATOPOM HOBOM
TPYIIBI, KOTOPHIH 3aTE€M HCIOJIb30BAJICA IJIS BCEX MOCIEAYIOIINX IIPOBEPOK IIPAB
mocryna K Qainam. IlonbsoBaTesb Bcerma MOT BePHYTHCA K II€PBOHAYAJBLHON
TpyIIle, 3aIyCTUB KOMAaHAYy newgrp 6e3 mapamMeTpoB.

Takasa mpakTUKa cOXpaHsAJIach 0 TeX Iop, IOKa He ObljIa n3MeHeHa B Bepcuu 4.2BSD
(oxouio 1983 r.). Haumnas ¢ Bepcuu 4.2BSD mosaBuI0Ch IOHATHE UASHTH(PUKATOPOB
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JTOTIOJTHUTENbHBIX Ipymi. Temeps moJib30BaTe b MOT KaK IPUHAAJIEKATh I'PYIIIeE,
uneHTU(UKATOP KOTOPOY YKal3aH B yUeTHOU 3anucu B (haiije mapoJei, Tak U BXO-
JIUTH B COCTaB A0 16 HOMOJHUTEIbHBIX Ipyil. [IpoBepKy mpaB JocTyma K (aiiaam
OBbLIM M3MEHEHbI TAKUM 00pPasoM, YTOOBI IPOBEPSAJCA He TOJIbKO 3G (HEKTUBHBINA
UOeHTU(DUKATOP TPYIILI, HO U BCe UAEHTU(MUKATOPHI TOIIOJTHUTEIbHBIX I'PYIIIL.

[lononHnTenbHble rpynnbl — 06s3aTenbHas Ans peanusaLumum hyHKLUOHaNbHAA 0COBOEHHOCTD
B COOTBETCTBUM cO cTaHzapTom POSIX.1. (B paHHux Bepcusx POSIX.1 oHa 6bina Heobs3a-
TenbHoit.) KoHcTaHTa NGROUPS_MAX (Tabn. 2.8) onpefenseT KONM4ecTBo MAEHTU(HIUKATOPOB
AOMONHUTENbHBIX Fpynn. Hanbonee yacTo BcTpeyatolweecs 3HaveHue — 16 (Taba. 2.13).

IIpermyIrecTBO HOMOJTHUTEIBHBIX TPYIII COCTOUT B TOM, YTO IIOJb30BATEIIIO OOJIb-
e He HYKHO SBHO M3MEHATH CBOIO ITPUHAJIEIKHOCTD K rpynmne. YJIeHCTBO B He-
CKOJIbKUX TI'DPYIIIIaX OJHOBPEMEHHO CTaJI0O CAMBIM OOBIUHBIM JeJjoM (Halpumep,
yJacTue B padpaboTKe HECKOJIbKUX ITPOEKTOB).

Hnsa nonydyeHUsa u u3MeHeHUA UAeHTU(PUKATOPOB AONOJHUTENbLHBIX IPYIII IpeJ-
Ha3HAQUEeHHI CJIeIYIONue TPU (DYHKIIUN.

#include <unistd.h>
int getgroups(int gidsetsize, gid_t grouplist[]);

BoaBpailiaet KoJm4ecTBO JOMOJHUATEIbHBIX I'PYIII
B cJIy4ae yciexa, -1 — B crydyae omuoKu

#include <grp.h> /* B Linux =/
#iinclude <unistd.h> /+ B FreeBSD, Mac 0S X u Solaris =/

int setgroups(int ngroups, const gid_t grouplist[]);

#include <grp.h> /* B Linux u Solaris =/
#finclude <unistd.h> /+ B FreeBSD n Mac 0S X «/

int initgroups(const char =xusername, gid_t basegid);

0O6e Bosspaiaior 0 B cryuyae yemexa, -1 — B crydae omnoKu

N3 3tux Tpex dyHKUMIA TonbKo getgroups onpepeneHa ctaHaapTom POSIX.1. ®yHKkuMK
setgroups 1 initgroups He BOWAM B CTaHAAPT, NOCKOJbKY OHWU OTHOCATCA K pa3papy npu-
BUNErnpoBaHHbIX onepaunii. OgHako yeTbipe nnaTdopmel, paccmMaTpuBaemble B JaHHON
KHUre, noafepxuBatoT Bce Tpu dyHKumu. B Mac 0S X 10.6.8 aprymeHT basegid obbABneH
cTunom int.

DyuKIUa getgroups 3aroJHAET MACCUB §rouplist uaeHTU(GUKATOPAMU JOIIOJTHU-
TeJbHBIX I'PYIII. B Maccus OyaeTr sanucamo 0 gidsetsize anemenToB. KoanuecTBo
UIeHTU(PUKATOPOB, 3alIMCAHHBIX B MACCUB, II€PEIAeTCs B BBISHIBAIOIIIYIO ITPOrpPaM-
MY B BHUJie BO3BpAIIlaeMOro 3HAUeHU .

Ecnu B aprymenrTe gidsetsize mepenaercs 0, QyHKITA BO3BpAIaeT TOJbKO KOJIU-
YEeCTBO MOMOJHUTEIbHBIX TPpynn. MaccusB grouplist He uamMeHseTcA. (ATo O3BOJIS-
eT BBIBBIBAIOIIEll IIPOrpaMMe ONpPeAeUTL pasMep MaccuBa §rouplist Imepen ero
pasMeIeHnueM B TUHAMUYECKOUN TaMATH].)
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DyHKIUA Setgroups MOKeT ObITh BEI3BaHA TOJIBKO CYIIEPIIOIb30BATEIEM [JIS N3Me-
HEHUS CIINCKa NAeHTU(UKATOPOB JOHOJHUTEIbHBIX I'PYII BHIZBIBAIOIIIETO IIPOIEC-
ca: BATOM cJIydae grouplist COmepsKUT MacCUB UAEHTU(MUKATOPOB I'PYII, & Ngroups —
KOJIMYECTBO 3JIEMEHTOB B MacCuBe. S3HaAUEHUE NJroupsS He TOJIXKHO IIPEBHIIIATh KOH-
ctaaTy NGROUPS_MAX.

EnuHcTBeHHOE TpaKTHUECKOe TpuMeHeHne QYHKIIUY Setgroups — BbI30B U3 QYHK-
nuu initgroups, Koropad umrTaer (aila TPYII ¢ MOMOIIbI0 PYyHKIHUIT getgrent,
setgrent m endgrent u ompefeasdeT I'PYIIbl, K KOTOPBIM IPUHAIJIEKUT username.
ITocuie 9TOrO OHA BBI3BIBAET SEtQroups, YTo6bl MHUITUATN3UPOBATE CIIMCOK UAEHTH-
(GUKATOPOB AOMOJHUTENHHBIX T'PYMI I0Jb30BaTesd. UToObI BHI3BATh (DYHKIUIO
initgroups, mpoliecc moJI3KeH 00JiafaTh MIPUBUJIETHUAMU CYIIEPIIOJIb30BaTesA, TaK
KaK OHAa BBI3BIBAET (DYHKIMIO Setgroups. B momosrHeHMEe KO BceM HaMIeHHBIM I'DYII-
maM, K KOTOPBIM IIPUHALJIENKUT username, initgroups TakyKe BKJIOUYAET B CIIMCOK
NAeHTU(PUKATOPOB JONOJHUTEJNbHBIX TPYNI W 3HaUeHUWe basegid, Thae basegid —
UIeHTU(PUKATOP TPYIILI, B3ATHIN U3 3aIIUCH IJIs username B (haiiye mapoJier.

dyarnua initgroups ncnoab3yerca HeMHOIMMU IIporpaMMaMU, B KauecTBe IIPH-
Mepa MOYKHO YIOMAHYTh yTuauTy 1ogin(l), KoTopasd BbI3BIBaeT initgroups, Korga
I0JIb30BaTeJb BXOAUT B CUCTEMY.

6.6. Paznnuung peannsauumn

MgI yixe paccMOTpeaIn TeHeBOU (paiij mapoJieil, KoTopblil moaaep:xusaercsa B OC
Linux u Solaris. FreeBSD u Mac OS X xpaHAT 3alnn@poBaHHbIe IIAPOJIHA NHBIM
cmocobom. B Ta61. 6.4 0600111eHBI CBeIeHN 0 TOM, KaK YeThIpe IIaTGopMbl, 00Cy-
JKJaeMble B JaHHOM KHUTe, XPaHAT NH(OPMAIINIO O IT0JIh30BaTeIsIX U IPYIIIax.

Tabauya 6.4. Pa3auvus 6 pealu3ayuu XpaneHus Yyiemnslx 3anuceil

HNudopmanusa FreeBSD 8.0 Linux 3.2.0| Mac OS X 10.6.8 | Solaris 10

VYueTrHbIe 3anTuCH /etc/passwd /etc/passwd | Cay:xba KaTaaoroB| /etc/passwd

3amudpoBaHHbIe Ha-| /etc/master.passwd| /etc/shadow | Caysxba KaTasoros| /etc/shadow
poJsiu

Hanuuwne xemupoBas-| [la Her Her Her

HBIX (paiiJa0B mapoJen

Nuadopmanusa o rpyn-| /etc/group /etc/group | Ciysxba raTasoros| /etc/group
max

B OC FreeBSD TeHneBoii (haiia mapoJieil XpaHUTCA IO MMeHeM /etc/master.passwd.
s pegakTupoBaHUA 3TOTO (haiiaa UCIOIb3YIOTCA CIIeInaJIbHbIe KOMaHIbl, KOTO-
DPBIe B CBOIO ouepelb 'eHepUPYIOT (haiiy /etc/passwd Ha OCHOBe TeHeBOro (aiina ma-
poaeii. Kpome Toro, co3maioTcsa XelnpoBaHHbIe Bepcuu paiiiaos: /etc/pwd.db — xe-
mIMpoBaHHAA Bepcud (aitaa /etc/passwd m /etc/spwd.db — XelmmpoBaHHaA BepCcuA
datina /etc/master.passwd. OHu obecmeumBaiOT 60Jiee BBICOKYIO ITPOM3BOAMTEID-
HOCTb B KDYIIHBIX CUCTEMAX.
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Opuaxo B OC Mac OS X atiaber /etc/passwd m /etc/master.passwd MCIOIB3YIOTCS
TOJILKO B OJHOIIOJIB30BATEJILCKOM peskrMe (KOorga aIMHUHUCTPATOP IPOBOIUT 00-
CJIYKHMBaHVeE CUCTEMBbI; OJHOIIOJIb30BATEIbCKUN PEIKUM OOBIYHO 03HAYAET, UTO CHUC-
TeMHBIEe CJIYKObI He 3allyIlleHbl). B HOpMAJBHOM, T.€. MHOI'OIIOJIb30BATEILCKOM,
pe:xuMe paboOTHI CHCTEMBI JOCTYII K MH(pOPMAIUU O IIOJH30BATEIAX M I'PYIIIaX
obecIieunBaeT cays:K0a KaTajoros.

XoTsa omepalnoHHble crucTeMbl Linux m Solaris moafep:KMBaiOT CXOXKHe MHTep-
(hefickl TeHEBBIX MapOJIeil, B UX peaaus3alluu Bce JKe UMeIOTCs HEKOTOPbhIe OTJINYMS.
Hanpuwmep, B Solaris 1esouncienubie moJid 13 Tabii. 6.2 onpeaeeHbl ¢ TUIIOM int,
a B Linux — ¢ Tumom long int. JIpyroe ominune — moJie, Iiie MOACUYNTHLIBACTCS IIEPH-
0ll, B T€UEeHNe KOTOPOTO yUeTHad 3allMCh OCTaBajiach HeaKTUBHOU. B Solaris aTo
moJie 0003HAUYaeT KOJUYECTBO AHEH, IMPOIIEAINNX C MOMEHTA IIOCJETHEro BXOoJa
TIOJIb30BATEJISA B CUCTEMY, TOTZIa KaK B Linux — 9T0 KOJIMYEeCTBO JHE, OCTABIITUXCA
IO OKOHUAHUA MaKCUMAaJbHOTO CPOKA IEeHCTBUA CYIIECTBYIOIIETO ITapOoJId.

Bo mHorux cucremax 6a3bl JaHHBIX I0Jb30BaTeJeH U I'PYII PeaJu30BaHBI C UC-
noab3oBanueM Network Information Service (NIS — ceTeBass mH(pOpMaIMOHHAS
cay:k0a). ITO IMO3BOJIAET aAMUHUICTPATOPAM PeIaKTHUPOBATH STAJOHHBIE KOIIUK
0a3 TaHHBIX W PACIIPOCTPAHATh X aBTOMATHUYECKU II0 BCEM cepBepaM B opraHmu3a-
nuu. KineHTCKUEe CUCTEMBI COEIUHAIOTCA C CEPBEPAMU U IIOJYyUYAIOT OT HUX HEOO-
XOIWMbIE CBeIeHUA O MOJab30BaTeaax u rpynnax. NIS+ u Lightweight Directory
Access Protocol (LDAP — 006jierueHHBIN IPOTOKOJI JOCTYIIA K KaTaJoraM) IPemoc-
TaBJAIOT aHAJOTUYHBIE (QPYHKIITMOHAJIbHBIE BOSMOYKHOCTU. B OOJIBIITUHCTBE CUCTEM
MeTOJ] aIMUHUCTPUPOBAHUSA KaKIOr0 BUAa NH(POPMAIUY KOHTPOJUPYETCH C II0-
MOIIbI0 KOHPUTYpaInoHHoro gaiiaa /etc/nsswitch.conf.

6.7. Mpoune pannbl AaHHbIX

o cux mop o6Cy:KAaauCh TOJBKO ABa (haiijia CUCTEMHBIX JaHHBIX: (DAl maposeit
u daitn rpynmn. B cBoeil moBcenueBHO# pabore UNIX-cucTeMbl NCIONB3YIOT MHO-
JKecTBO npyrux ¢aitymos. Hampuwmep, 114 obeceueHnA TONIEPKKYM CETEBBIX B3aN-
MopmericTBuil Ha miaatdopme BSD meobxomumsbr daitner /etc/services (mepeueHb
Ccay:K0, IIpemoCTaBIAEMBIX cepBepaMu ceTH), /etc/protocols (llepeueHb CeTEeBBIX
TIPOTOKOJIOB) 1 /etc/networks (cmucoxk cereii). K cuacTbio, mHTEP(dEiChI 115 padboThl
¢ atuMu paisaMu OYeHb HAIIOMUHAIOT Te, YTO MBI Y:Ke olrrcau nid daiiia mapo-
Jel u paiiyia rpyIii.

I1tu nHTEP(DEHUCHI CAECAYIOT ONHOMY OOIIEMY MPUHIIUIY — IJIA PA0OTHI ¢ KaKIBIM
daiisiom npegocTaBiaAeTCsa IO MeHbIIel Mepe TPU (PyHKITUN:

1. ®yHKIUA get CUNTHIBAET CJAEAYIONIYIO 3aIlCh, OTKPhIBaA (alij B cayduae Heob-
XOAUMOCTH. ITU GYHKIINYU OOBIUHO BO3BPAIIAIOT YKasaTeJ b Ha CTPYKTYPY. Ec-
JIX JOCTUTHYT KOHeIl (paiiia, BO3BPAIIlaeTCs MYyCTOH yKasaTeab. BOJIBITMHCTBO
GyHKIUHA get BO3BpaIlalOT yKasaTeJ b Ha CTPYKTYPY, Pa3MeIleHHYI0 CTaTuue-
CKH, IO9TOMY MBI TOJIXKHBI CKOITUPOBATh €€ COAEPIKUMOE, UTOOBI COXPAHUTH €TO
JIJLS TIOCJIEIYIOIIEr0 MCIIOJIb30BaHU .
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2. ®yuKnuda set oTKpPHIBAET (Paiiy, ecyiv OH ellle He OTKPBIT, U IEPEXOUT B HAYAJI0
(daitna. Ira QYHKIUA UCIOJIB3YETCS, €CJIH IT0 KAKNM-TO IPUYNHAM HE00X0 1~
MO BepHYThCA B HauaJo aiina.

3. dyuknusa end 3akpbiBaeT (aita gaHHBIX. Kak yKe yIOMMUHAJOCH paHee, OHA
BCera JOJKHa BbI3BIBATHCSA II0 3aBEePIIeHnU paboThI ¢ (haiijioM.

Kpome Toro, ecau ¢aiin maHHBIX TOAAEP:KUBAET TOT WM WHOM BUJ IOWCKA IO
KJIIOUy, TTpelycMaTpuBaoTea GYHKIIUY, KOTOPBIE€ BBITIOJHAIOT ITOMCK 3aIIMCHU IO
3amamHoMy KJouy. Hampumep, mas daiima mapoJsein mMmeioTcsa aBe (GYHKITHIN:
getpwnam mIIeT 3alIUCh C OIIPefeJIeHHBIM MMeHeM II0JIb30BaTesisd, a getpwuld mIimeT
3aIlrCh C OoIIpeaeJIeHHbIM I/II[eHTI/Iq)I/IRaTOpOM II0JIb30BaTeJad.

B Taba. 6.5 mpuBoAATCA HEKOTOpPbIe (PYHKIIUU I PabOTHI ¢ (paiimaMu JaHHBIX,
oonrunbIe Ad cucteM UNIX. B a1y TabuIly BKIOUEHBI (PYHKITNM, TpeqHA3HAUeH-
HbIe IJId paboThI ¢ (paiiamMu mapojei u rpyId, KOTOphle pacCMaTPUBAJINCH paHee
B 9TOH TJIaBe, U HEKOTOPbIe M3 (DYHKIMI TOAAEp:KKU ceTu. llepeuncieHbl Bce
dyuKIUY get, set 1 end AJyia Bcex GaiIoB JaHHBIX, YIOMAHYTHIX B TaOJIUIIE.

Tabruya 6.5. Dyukyuu 0ns pabomul ¢ CUCMEMHbLMU Pallaamu OAHHbLX

Onucanue Daiix 3aroaosounsiii | Crpykrypa | JlomoJHUTEIbHBIE
(aiix (yHKIMU TOUCKA

ITaponu /etc/passwd <pwd.h> passwd getpwnam, getpwuid

T'pynnsr /etc/group <grp.h> group getgrnam, getgrgid

TeneBoit paitn | /etc/shadow <shadow.h> spwd getspnam

mapoJien

CereBble y3JIbI /etc/hosts <netdb.h> hostent getnameinfo,
getaddrinfo

Cetu /etc/networks <netdb.h> netent getnetbyname,
getnetbyaddr

IIpoTokoinl /etc/protocols | <netdb.h> protoent getprotobyname,
getprotobynumber

Ciary k0561 /etc/services <netdb.h> servent getservbyname,
getservbyport

B 0C Solaris nocneaHue yetoipe daiina u3 1ab. 6.5 ABNAIOTCA CUMBOANYECKMMU CCbIIKAMU
Ha halinbl C TEMU XKe UMEHAMU, PACMONOXEHHbIE B KaTanore /etc/inet. bosbWUHCTBO pea-
nusauunit UNIX npeaoctaBasioT AononHUTeNbHbIE GYHKLUMUM, NOJOOHbBIE NEepeyuCieHHbIM,
HO NpefHa3HayeHHble A1A 3aa4 CUCTEMHOrO afMUHUCTPUPOBAHUA U cneunduyHble fns
KaX [0/l KOHKPETHOI peanu3auuu.

6.8. YueT BXOA40B B cCTEMY

B 6oabimuacTBe cuctem UNIX umeeTcs aBa aiiaa faHHBIX: Utmp, XpaHAITANA WH-
¢opmaIuio o Bcex paboTaINUX B CUCTEME IT0JIb30BaTeNAX, U Wimp, B KOTOPOM OT-
cJie;KmBaeTcsa nH(MOPMAIINA O BCeX IIONBITKAaX BXOJa B CICTEMY U BBIXOJIa U3 Hee.
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B Version 7 B o6a (aiina mHDOpMAIA 3aluChiBajIach B JBOMYHOM BHUE, IIPE.I-
CTaBJIsIEMAsA OJHON U TOU JKE CTPYKTYPOM:

struct utmp {

char ut_line[8]; /+ wm@ ycTpoicTBa: “ttyh0", "ttyd0", "ttyp0", ... =/
char ut_name[8]; /+ nonb3oBaTenb */
long wut_time; /* KONMMYeCTBO CeKyH[ OT Havana 3Jnoxu =/

1

Bo Bpemsa Bxofa moab30BaTeid B CUCTEMY IIporpaMMa 10gin 3amoJHsSAIa OJHY Ta-
KYIO CTPYKTYPY U 3aIIuchIBaJia ee B haiija utmp, U Ta ke camas CTPYKTypa go0aBJd-
Jach K (aiay wtmp. IIpu BeIX0/e U3 cCTEeMBI IIPoIece init cTupaJi 3amucs B (paiiie
utmp, 3aIl0JHAS ee HyJIeBRIMU OaiTaMu, U B (paiist wimp Jo0aBasAIach HOBaS 3aIlNCh.
B sT0i1 3am111CH, COOTBETCTBYIOIIEH BEIXOAY U3 CUCTEMBI, II0JIe Ut_name OUMIIaaocCh.
Bo Bpems mepesarpysku CUCTEMBI, a TaKJKe 0 U IoCJe U3MEeHEeHUsI CUCTeMHOM a-
TBI U BpeMeHU B (paiia wimp H00aBIANNCEH CHeIHaJIbHbIe 3anucu. Yruauta who(l)
u3BJIeKaJa JaHHbIe U3 (aiiia utmp ¥ BBIBOAUIA UX B yaobounTaemom Buje. B 6osee
nos3auux Bepcusax UNIX mmeercsa xomanga last(l), koTopas uutaeT JaHHBIE U3
¢daiisa wimp 1 BEIBOOUT BbIOpaHHBIE 3aIIMCH.

BoawsmuncTso Bepcuit UNIX Bce erre mogaepsxuBaioT haitabl utmp m wtmp, HO, Kak
U CJIeIOBAJIO OKUAATh, 00beM MHMOPMAINH B 3TUX (paitiax Beipoc. Tak, 20-6aiT-
Hasd CTPYKTypa, UCHOJb30BaBIlIasicsa B Version 7, Beipocia a0 36 6aiiTr 8 SVR2,
a B SVR4 paciupeHHasa CTpyKTypa utmp sanumaet ysxe 350 6aiT!

[leTanbHoe onucaHue dopmata 3Tux 3anuceit B 0C Solaris npuBoauTCs Ha CTpaHuUue crnpa-
BOYHOro pykoBoacTea utmpx(4). B Solaris 10 o6a cdaiina HaxopaTca B KaTanore /var/adm.
0C Solaris npegocTaBnseT MHOro GyHKLUI AN paboTbl ¢ 3TUMK halinamm, onucaHme KoTo-
pbIX MOXHO HaliTh B getutxent(3).

Ha cTpaHuue cnpaBoyHoro pykosogctsa utmp(5) B Linux 3.2.0 u FreeBSD 8.0 gaetcs onu-
caHve opmaTa 3anuceit jns 3Tux Bepcuit. NMonHble MMeHa 3TUX ABYX (ainos — /var/run/
utmpu /var/log/wtmp. B Mac 0S X 10.6.8 daiinsl utmp nwtmp oTcyTCTBYIOT. HaunHas ¢ Bep-
cum Mac 0S X 10.5 nHdopmaumio, npex e HaxoAnBLIYOCA B haine wtmp, MOXHO NONYUYNUTb
C NOMOLLbIO CUCTEMHOTO MEXAHM3Ma XYPHANUPOBaHHUSA, @ hain utmpx COAepKUT nHdopma-
LMt 06 aKTUBHbIX CEAHCAX, OTKPbITbIX MOJIb30BATENAMY.

6.9. NHdpopmauuma o cucteme

Crangapt POSIX.1 ompeneaser QyHKIIUIO Uname, KOToOpas BO3BpAIIaeT CBeIeHM’I
0 TEKYIIeM XOCTe U OMEePAIOHHOII CUCTEME.

#include <sys/utsname.h>
int uname(struct utsname =xname);

Bosspaimaer HeoTpuIilaTeJbHOE 3HAYECHUE B CJIydae yciexa, -1 — B crydae omuoKu

B xauecTBe aprymenTa mepezaerca agpec CTPYKTYPHI Utsname, 1 GYHKIINA 3aII0JI-
aser ee. Crangmaprom POSIX.1 ompezeseH JuUIllb MUHUMAJbHBIN HAOOp IIOJIEi
B OTOH CTPYKTYPE, KAXKI0€ 13 KOTOPBIX SABJISIETCS MACCUBOM CHMBOJIOB, 4 Pa3MephI
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9TUX MAaCCHUBOB OIIpeAeJIAI0TCA KOHKPETHBIMU PeaJnu3aliuaMU. HeKOTOpLIe peann-
3anun ,E[OﬁaBJIHIOT B 9Ty CTPYKTYDPY AOIIOJIHUTEJIbHBIE IT0JIA.

struct utsname {
char sysname[]; /* uMa onepauuoOHHON cucTems x/
char nodename[]; /* uma yana cetu »/
char release[]; /* HOMep BHMycka OMepauyoHHOW CUCTEMb */
char version[]; /* Homep Bepcuu 3TOTO BhbiNycka */
char machine[]; /+ Tun annapaTHON apxUTEKTyph */

1

Kasxkpaa crpora 3akaHYWBaeTcs HYJIeBBIM cUMBoJoM. B tabin. 6.6 mpuBogarca
MaKCHMaJIbHbIe pa3Mepbl MaCCUBOB JIJIA BCeX YeThIpeX IIaT(opM, 00CyKIaeMbIX
B 9TO# KHUTre. IHGopManmusa, comep:raiasacsa B CTPYKType utsname, OOBIYHO BBIBO-
purca xomaHgoi uname(1).

Cranpapt POSIX.1 npepgynpexaaeT, 4To nojie nodename MOXeT He COOTBETCTBOBATbL [1€NCT-
BUTE/IbHOMY CETEBOMY UMEHM XOCTa. ITO Nose npuwio u3 System V, u paHee oHO XpaHuno
UM X0CTa B ceTu, paboTatowei no npotokony UUCP.

Kpome TOro, noMHuUTe, YTO COZEPXKMMOE 3TON CTPYKTYPbl HE LAaeT HUKAKoN MHbopmMaLmm
0 Bepcun POSIX.1. 3TM cBefeHUA MOXHO MONYYUTb MPU NOMOWM KOHCTAHTbl _POSIX_
VERSION (kak onucbiBanocs B paspene 2.6).

HakoHew, 3Ta hyHKLMA JAET NUWb BO3MOXHOCTb NONYYUTb MHGOPMALMIO B BULE CTPYKTY-
pol; ctanpapT POSIX.1 HuKak He oroBapuBaeT NOPAAOK MHULMANU3ALMM 3TON MHOPMALLUK.

Cucrembl, TpousBogHble oT BSD, TpaguIIMOHHO IIpeNOCTaBIIAIOT GYHKIMIO get-
hostname, BO3BpAIIIAOIYIO TOJIBKO UM XocTa. Kak mpaBmio, 3T0 ©UMA COOTBETCT-
ByeT ceTeBomMy uMeHu xocra B cetu TCP/IP.

#include <unistd.h>
int gethostname(char =*name, int namelen);

Bosgpaimaer 0 B cryuae ycmexa, -1 — B ciyuae ommoKu

AprywmenT namelen omnpepessier pasmep Oydepa name. Ecau B 6ydepe mocTaTouHO
MecTa, BO3BpalliaeMas B nName CTpoKa 0yeT 3aBepIiaTbCsa HyJIeBBIM CUMBOJIOM. Ec-
au mecta B Oydepe HEZOCTATOUHO, TO HE OroBapuBaeTCsd, OyAeT JU MOJyUeHHAd
CTPOKAa 3aBePIIAThCs HYJEBBIM CMBOJIOM.

B macrosgmiee Bpemsa pyHKIUA gethostname aBasiercsa yactbio crangapra POSIX.1,
KOTOPBIN YKA3bIBAET, UTO MAKCUMAJbHAA JJINHA UMeH! xocTa paBHA HOST_NAME_MAX.
3HaueHusaA MaKCUMAaJbHOM IJIMHBI IMEH XOCTOB JJIS BCEX UYeThIPeX 00Cy KIaeMbIX
miraTdopM IPUBOAATCS B Tab. 6.6.

Tabruya 6.6. Ozpanuienus Ha pa3mepsvl CMPOK UOeHMUDPUKAUUU CUCTeMbL

MakcmaabHasA JIMHA apryMeHTa name
FreeBSD 8.0 | Linux 3.2.0 | Mac OS X 10.6.8 | Solaris 10

uname 256 65 256 257
gethostname 256 64 256 256

Dynrnua
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Ecinnu xoct nmogkouern K cetu TCP/IP, uMmsa xocTa 00BIUHO IIPeACTaBJISIET cOOO0it
moJHoe KoppexkTHoe nomenuoe uMsa (fully qualified domain name).

Cy1ecTByeT Tak:ke Komauzaa hostname(l), KoTopasd MOKeT BBIBOAWUTH WJIU HU3Me-
HATb UM xocTra. (Ms XxocTa yCcTaHABIMBAETCS CYIIE€PIIOJIH30BATEIEM C IIOMOIILIO
aHaJiormuHOM QyHKIMHU sethostname.) Kak mpaBuio, mMa xocTa yCTaHABINBAETCSA
BO BpeMsd 3arpys3KH CHUCTEMbI B OLHOM 13 (DAIIOB MHUIINAJIU3AINY, BI3EIBAEMBIX
cueHapusamu us /etc/rc uau init.

6.10. DyHKLUUM JaTbl N BpeMeHM

B xauecTBe ocHOBHOII cay:x6bl Bpemennu aapo UNIX mpemocTaBiisgeT CUETUNK Ce-
KyHz, npomenimunx ot Hauaja dmoxu — 00:00:00 1 aaBapsa 1970 roxa mo BceoobIie-
my ckoopauuaupoBaHHoMY Bpemenu (UTC). B paszgese 1.10 MBI yoKe TOBOPHIIN, UTO
3HAUEHUEe CUEeTUNKA IIPeICTaBJIeHO TUIIOM JaHHbBIX time_t 1 HasbIBaeTcs Kaieroap-
Holm 8pemeHrem. C IIOMOIIIBIO KaJIeHJapHOT0 BpeMeH! MOYKHO IIPeACTaBUTh KaK JIa-
Ty, TaKk 1 BpemMa cyTok. OC UNIX Bcerga oramuasiach OT APYTUX CUCTEM TEM, UTO
ona (a) xpauur Bpemsa UTC, a e MmecTHOe BpeMsd, (6) aBTOMATHUECKU BBITIOJIHSIET
mpeoOpas3oBaHUs, TaKe KaK IIepexo Ha JieTHee BpeMsd, 1 (B) XpaHUT JaTy 1 BpeMs
KaK eJUHOE IIeJIoe.

dyuKIua time Bo3BpallaeT TeKyIee BpeMs U IaTy.

#include <time.h>
time_t time(time_t =calptr);

BoaBpaiiaer 3HaueHne BpeMeHH B cIydae ycrexa, -1 — B cayudae oIuoKu

DyHKIIUS BCeraa BO3BpalllaeT 3HAUeHHe BpeMeHU. Ecjiy B KauecTBe apryMeHTa
calptr mepemaeTcs HEIYCTOM YKas3aTe b, 3HaUeHNe BPeMeHU JOIOJIHUTEILHO 3aIIu-
CBIBaETCS 110 YKA3aHHOMY aIpecy.

Pacmupenusa peasibHOrO BpeMeHU, onpezesnsaeMbie crapgapTom POSIX.1, mo6as-
JIAIOT TOAJEPKKY HECKOJBKNX CHCTEMHBIX uacoB. B Bepcum 4 cragmapra Single
UNIX Specification uaTepdelickl ypaBieHna STUMU YacaMU ObIJIN IIePeHeCceHbl
U3 KaTeropmuu Heo0A3aTeJbHBIX B KaTeropuio 6a30BbIX. Hackl NAeHTU(DUIIUPYIOT-
ca tunoM clockid_t. CTraHgapTHBIE 3HAUEHUA ITIepeuncaeHbl B Taba. 6.7.

Tabruya 6.7. Hoenmuguramopv. munos 1acoé

HUpentudurarop ITapameTp Onucanue

CLOCK_REALTIME HeficTBUTEILHOE CUCTEMHOE BpEMSA

CLOCK_MONOTONIC _POSIX_MONOTONIC_CLOCK | deiicTBUTEIbHOE CUCTEMHOE BpeMsA
6e3 oTpUIlaTeIbHBIX IIEPEX0I0B

CLOCK_PROCESS_CPUTIME_ID | _POSIX_CPUTIME IIporeccopHoe BpeMsi BBIBBIBAIOIIIETO
mpoiiecca

CLOCK_THREAD_CPUTIME_ID | _POSIX_THREAD_CPUTIME | IIpomeccopHOe BpeMs BBISHIBAIOIIETO
TOTOKAa BBITIOJTHEHU A
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ITonyunTh BpeMA KOHKPETHBIX UaCOB MOKHO C IIOMOIIbIO yHKIIMM clock_gettime.
Ona Bo3BpaliaeT BpeMs B BUJe CTPYKTYPHI timespec, IIpeAcTaBIeHHON B pasze-
se 4.2, KoTOpas BhIpaKaeT BpeMA B CEKYH/IaX U HAHOCEKYH/IaX.

#iinclude <sys/time.h>
int clock_gettime(clockid_t clock_id, struct timespec =tsp);

Bosspaiaer 0 B cayuae ycmexa, -1 — B caaydae ommuoOKu

Korma B aprymenTe clock_id mepemaercsa ugentudurarop CLOCK_REALTIME, cBouM
nmericTBreM (PYHKIIUA clock_gettime HammoMuHaeT PyHKIINIO time, 3a MCKJIIOUEHUEM
TOT'0, UTO C IIOMOIIBIO Clock_gettime MOYKHO IMOJMYyUYUTDH 3HAUEHNE BPeMEeH! ¢ 00JIb-
MM pas3pelleHueM, ecjii CIUCTeMa IO leP:KUBaeT TaKyi0 BOBMOXKHOCTb.

OmnpenennTs pasperreHre KOHKPETHBIX CHCTEMHBIX YacOB MOYKHO C ITOMOIIILIO
dyrxnuu clock_getres.

#finclude <sys/time.h>

int clock_getres(clockid_t clock_id, struct timespec *tsp);

Bosspaiaer 0 B cayuae ycrexa, -1 — B ciaydae omnoKu

Dyuxnua clock_getres MHUIUAIUBUPYET CTPYKTYPY timespec, Ha KOTOPYIO yKa-
3bIBaeT apryMeHT (Sp, COXpPaHsAA B HEM 3HaueHUe pa3pellleHus BpeMeH! 4acoB, CO-
OTBETCTBYIOIUX UNeHTU(MUKATOPY B aprymenTe clock_id. Hanmpumep, nyia paspe-
meHuA B 1 MUJIIMCEKYHIY B moJie tv_sec GyzeT moMelrieHo 3HaueHuit 0, a B moJie
tv_nsec — saauerne 1000000.

Yro0bI YCTAHOBUTL BPEMs B OIIpPeAesIeHHBIX UYacaxX, MOYKHO BBIBBATh (PYHKIIUIO
clock_settime.

#include <sys/time.h>

int clock_settime(clockid_t clock_id, const struct timespec =tsp);

Boseparmaer 0 B cryuae ycmexa, -1 — B ciyuae OmmuoKu

Iyia u3MeHeHUS BPEeMEHHU B vacax Heo0XoquMo 06JiaJaTh COOTBETCTBYIOIMMU
npusuiernaMmu. OTHAKO 3HAUEHME HEKOTOPBIX YaCOB HEJOCTYITHO AJI U3MEHEHU .

WNcTopuuecku B peanusauusx, npon3BofHbIX 0T System V, ins ycTaHOBKM HOBOTO BPEMEHM
ucnosnb3oBanach hyHKUMA stime(2),a B npon3BofHbIx 0T BSD — dyHKumMsA settimeofday(2).

Bepcus 4 crapgapra Single UNIX Specification o6baBader pyaxmuto gettimeofday
ycrapesmreit. OnfHAKO MHOT'ME IPOrpaMMBI BCe eIle MCIOJIL3YIOT ee, ITIOTOMY UTO
OHa JaeT 60Jiee BLICOKYIO TOUYHOCTD (0 MUKPOCEKYH), ueM QYHKITIA time.

#finclude <sys/time.h>
int gettimeofday(struct timeval =restrict tp, void =restrict tzp);

Bcerga BosBparaer suauenue 0
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EnuHCcTBeHHOE HOMMyCTUMOE 3HAUeHe apryMenTa tzp — NULL; iroOble Apyrue 3Haue-
HUS MOT'YT IIPUBECTU K HEIIpeAcKasyeMbIM pedyabraraM. HeKoTopble maaT¢hopMbL
O IEP’KUBAIOT YKa3aHUe YaCOBOTO MOsACa Yepes apryMeHT tZp, HO 3TO 3aBUCUT OT
KOHKPETHOH peayimsanuu u He onpenenaeHo B Single UNIX Specification.

dyurmua gettimeofday coxpaHsieT BpeMs, IPOIIEIIee OT Hauaja JIOXU 0 Ha-
CTOSAIIETO MOMEHTA, IO aapecy tp. ATO BpeMsA IIPEACTABJIEHO B BHUJE CTPYKTYPbI
timeval, KOoTOpas XpaHUT CEKYH bl U MUKPOCEKYH/IHI.

ITocne monyueHMA IIEJIOUNCIEHHOTO 3HAUEHUA KOJMUECTBA CEKYH/, IPOIIEAIITNX
¢ HavaJia JIoXM, KaK IIPaBUJIO, BEIBBIBAETCA OLHA U3 (GPYHKIMH IpeoOdpa3oBaHusd,
KoTopad IIepeBelleT UNCJIOBOe 3HAUeHWe B yaoboumTaeMble BpeMa u gary. Ha
puc. 6.1 mokasaHbl B3AaNMOOTHOIIIEHUA MEXKY PA3JIUYHBIMUA QYHKIIUAME IPeos-
pasoBanus Bpemenu. (Tpu hyHKIIMHN, 1300paKeHHBIE HA 9TOM PUCYHKE MYHKTUP-
HBIMU JINHUAMH, — localtime, mktime m strftime — yUmTHIBAIOT 3HAUEHVE IepEMEH-
HO¥ OKPYKeHUuA 1/, KOTOPYIO MBI PACCMOTPUM JaJjiee B 9TOM pasjelie.)

struct tm
(Bpems, pa3buToe Ha COCTaBNSIOLLNE)

L A

gmtime
Tocaltime
mktime

|
|
I
|
! Y

. (kaneHpapHoe Bpems) B

gettimeofday time clock_gettime

Anpo

Puc. 6.1. Bzaumoomuouienus mexc0y pasiuihvlmu QYHKYUAMU npedcmasieHus 6peMeHl

IBe pyuKIINU, localtime u gmtime, mpeobpas3yoT KaJdeHIapHOe BpeMsA B CTPYKTYPY
tm, COCTOAMIIYIO U3 CHAELYIOIUX 3JIEMEHTOB:

struct tm { /* Bpema, pasbuToe Ha cocTasndoume */
int tm_sec; /* CekyHob 0T Hadana MuHyTh: [0 - 60] +/
int tm_min; /* MWHYTH OT Havana 4Yaca:. [0 - 59] =/
int tm_hour; /* 4ace oT nonyHoun: [0 - 23] =/
int tm_mday; /+ gHu OT Hadana mecaua: [1 - 31] «/
int tm_mon; /* mecaus ¢ ausapa: [0 - 11] «/
int tm_year; /+ rogs ¢ 1900 ropa »/
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int tm_wday; /* OHW c Bockpecedbd: [0 - 6] x/
int tm_yday; /+ gHu oT Hadana roga (1 auBapsa): [0 - 365] =/
int tm_isdst; /+ ¢nar nepexopna Ha nethee Bpema: <0, 0, >0 =/

1

KoanuecTBo CeKyHI MOKET IPEBLIIATE 59, Kora 1151 KOPPEeKIINY BpeMeH ! BCTaB-
JIsieTcsA MOTOJIHUTe bHaA cekyHaa. O0paTurTe BHUMaHMe, YTO OTCUET BCeX KOMIIO-
HEHTOB, KpoMe MHS MecAna, HaumHaeTca ¢ 0. @iar mepexona Ha JieTHee BpeMs
IpeACTaBJIEH MOJOMKUTEIbHBIM YKUCJIOM, €CJIU AEHCTBYeT JieTHee BpeMs, 0 — ecyiu
HET, U OTPUILATEJIbHBIM UKCJIOM, €CJIM JaHHasd NH(popMaIlsg HeJOCTYIIHA.

B npeabiaywux Bepcusx Single UNIX Specification gonyckanack BcTaBka ByX AOMNONHM-
TeNbHbIX CeKYHA. Takum 06pa3omM, Anana3oH 3Ha4eHuit nons tm_sec coctasnan 0-61. Pop-
manbHoe onpepgeneHue UTC He fonyckaeT BCTaBKW ABYX [OMNONHNUTENbHbIX CEKYHA, MO3TO-
My ceifyac Anana3oH npefCTaBieHna CeKyHa onpegenseTca kak 0—60.

#include <time.h>
struct tm =gmtime(const time_t =calptr);
struct tm xlocaltime(const time_t =calptr);

O0e Bo3BpAIIlAIOT yKa3aTeJb Ha CTPYKTYpPY tn, NULL — B cirydyae omrubKu

dyurmum localtime u gntime oTaIMUYAIOTCA TEM, UTO IIepBas IIpeoOpasyeTr KajleH-
JlapHOE BpPeMs B MECTHOE, YUUTHIBAS IIPU 3TOM YaCOBOH MOSAC U IIepPexoj Ha JIeTHee
BpeMs, a BTopas pas3busaeTr KajmernapHoe Bpems UTC ua cocraBisioIiue.

DyuKIUa nktime TpUHIMAaeT MECTHOe BpeMs B BUJe CTPYKTYPBI th 1 mpeodpasyeT
ero B 3HaueHHe time t.

#include <time.h>
time_t mktime(struct tm =tmptr);

Boassparijaer kajeHgapHoe BpeMs B cIydae yciexa, -1 — B crydae omuoKu

Dyurmusa strftime — aro printf-momobHaA GYHKIMS OIS IPeACTaBICHISI BpeMeH-
HBIX 3HaueHHni. OHA OTIMUAETCA PA3HOOOpa3rueM apryMeHTOB, MO3BOJISIONINX Ha-
CTPauBaTh CTPOKY, IPOUBBOAUMYIO (DYHKIIUEH.

#include <time.h>

size_t strftime(char srestrict buf, size_t maxsize,
const char =restrict format,
const struct tm =restrict tmptr);

size_ t strftime_l(char =restrict buf, size_t maxsize,
const char =restrict format,
const struct tm =restrict tmptr, locale_t locale);

O6e BO3BpaljamOT KOJINYECTBO CUMBOJIOB, 3allMICAaHHBIX B MaCcCUB,
€CJIX B HEM JOCTAaTOYHO MeCTa, B IIPDOTUBHOM CJIydae BO3BpaIllaeT 0
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[nsa nonyyeHus 26-6aiTHON CTPOKM, HAaMOMUHalO el pe3ynbTaT KoMaHabl date(1), npexae
MOXHO OblJI0 UCMONb30BaTh ABE CTapble hyHKLUMUK, asctime u ctime. OgHaKo B HacTosLee
BpeMs OHUM MOMeYeHbl Kak yCTapeBLUNe, TaK Kak He OrpaxAaloT oT npobiembl nepenonHe-
HuA bydepa.

dyurmum stritime u strftime_1 mefcTBYIOT IPaKTUUYECKU OOUHAKOBO, 32 MCKJIIO-
YyeHUeM TOro, uTo pyHKIuda strftime_l mo3BosseT BhI3bIBAIOIIell IporpaMMe IIepe-
JlaBaTh peruoHaJIbHble HACTPOMKU B aprymeHTe locale. @yHrmua strftime wmc-
IOJIb3yeT PeTHOHAJNbHBIE HACTPOUKY B IlepeMeHHOU OKpY KeHUus T7.

AprymeHT tmptr — yKasaTeslb HAa CTPYKTYPY tm, comep:Kallyi BpeMsA, KOTopoe
JOJIZKHO OBITH IIPEICTaBJIEHO B Buie OTOPMaTUPOBAaHHOM cTpoKU. PesynbTaT hop-
MaTUPOBaHUA coxpaHseTca B Oydepe buf, pasMep KOTOPOrO OIpenessieTcs: apry-
MeHTOM maxsize. Eciu mosiyueHHasA B pe3yJbTaTe Ipeo0dpasoBaHmus CTPOKA, BKJIO-
yasd 3aBePIIAIONINIT HYJIEBO CHUMBOJI, yMeIllaeTcs B 6ydepe, 371 QyHKIIUY BO3BPa-
IAIOT AJIVMHY IOJYUYEHHOM CTPOKY 6e3 3aBePIIAIOIIEro HyJIeBOT'0 CUMBoOJIa. B mpo-
TUBHOM cJyuae BosBpariaercs 0.

AprymenT format yupapiser (popMaTupoBaHUeM 3HaueHusA Bpemenu. Kak u B ciry-
yae ¢ yHKIMen printf, cuemuduraTops! hpopMaTa HAUMHAIOTCA C CUMBOJIA IIPO-
IIEHTa, 3a KOTOPBIM CJEAYIOT CJIy:KeOHble CMMBOJIBI. Bce oCTa/ibHbIEe CUMBOJIBI
B CTPOKe format BBIBOAATCS 6e3 maMeHeHu. [Ba cuMBOJIa IPOIIEHTA, CJIeNYIOIIe
IPYT 3a IpYyroM, OyayT oToOpaskaTbcAd KaK OAWH CUMBOJ IIpolieHTa. B oTsinuune ot
dyHRIMY printf, Kam sl cuenuduKraTop (popMaTa reHepupyeT Ha BEIXO/e CTPOKK
(UKCUPOBAHHOTO pasMepa — cIenu(pUKaTOPbl IITUPUHEI II0JIA BRIBOAA HE TIpPeay-
cmoTpeHbl. B Tabis. 6.8 mepeuncaens! 37 coemuduKkaTopoB (popmara, ompeaesse-
MbIX crangapTom ISO C.

Tabauya 6.8. Cneyuguramopsvl popmama @pyrryuu strftime

Cnenuduka- | Onucanue IIpumep
Top hopmara
%a Kparkoe HasBaume JHS HeleJ U Thu
%A ITostHOE HasBaHUeE THS HEIen Thursday
%b Kparkoe HazBanue mecsiia Jan
%B ITostHOE HasBaHMe MecsAIa January
%C Hara u Bpema Thu Jan 19 21:24:52 2012
%C I Be mepsbie udpsl roga [00—99] 20
%d Hensb mecana: [01-31] 19
%D Hara: [MM/DD/YY] 01/19/12
%e Iensb mecana (HauaabHbIH 0 3aMeriaeTcsa mpobde-| 19

snom): [1-31]
%F Hara B dopmare ISO 8601: [YYYY-MM-DD] 2012-01-19
%g ITocnenuue nBe udpsl roga B popmare ISO 8601 | 12

¢ yueToMm HoMepa Hezxeau: [00—99]
%G T'oxn B hopmate ISO 8601 ¢ yueTom HOMepa Hegean | 2012



6.10. DyHKLUMM aTbl 1 BpEMEHN

251

Cnenudura- | Onucanue IIpumep
Top opmara
%h To ke, uTo %b Jan
%H Yac (8 24-uacoBoMm opmarte): [00—23] 21
%I Yac (B 12-uacoBom (popmare): [00—12] 09
%] Heuns roga: [001-366] 019
%m Howmep mecarna: [01-12] 01
%M MunyTsi: [00—-59] 24
%n CuMBOJI ITIepeBojia CTPOKM
%p AM nnu PM (zo miu mocJie oIy jHA) PM
%I MecTHoe BpeMsa B 12-yacoBoM (popmaTe 09:24:52 PM
%R To ke, aTo %H:%M 21:24
%S Cexynzsi: [00-60] 52
%t CuMBOJI TOPUBOHTAJIBHON TAOYIAIUN
%T To ke, uTo %H:%M: %S 21:24.52
%U Howmep nua Hemesnu B popmare ISO 8601 [mone-| 4
nenbHUK=1, 1-7]
%U Howmep Hepmenu B romy, BoCKpeceHbe — IEPBBIi| 03
neub Hepenu: [01-53]
%V Howmep uenenu B rogy B hopmate ISO 8601: [01-53]| 03
%w Howmep nus memenu [Bockpecenbe=0, 0—6] 4
%W Howmep Hemesnu B rony, moOHeNeJIbHUK — MEePBBIH| 03
nmeub Hepeau: [00—53]
%x Iara 01/19/12
%X Bpema 21:24:52
%y Ilocnenuue aBe mudpst roga: [00-99] 12
%Y Ton 2012
%z Pasuuna mesxay noscusim Bpemenem u UTC -0500
%Z HasBauwne uacoBoro mosaca EST
%% CuMBOJI IIPOIIEHTA %

B TpeTheii KoJIOHKe TaOJUIbI HPUBOAUTCSA BbIBOL (QyHKImum strftime B OC
Mac OS X, cooTBeTcTByIOIIMI BpeMeHu Thu Jan 19 21:24:52 EST 2012.

ExuHCcTBEeHHBIE CIIEIN(DPUKATOPHI, CMBICT KOTOPBIX HeoueBuaeH: %U, %V u %W. Coertu-
durarop %U mpeacTaBasgeT HOMEpP HeaeJ W B TOAY, HAUMHAS C HeIeJIHd, Ha KOTOPYIO
BBITIaTaeT IIePBOe BOCKpeceHbe roga. Crernudurarop %W mpeacTaBiisdeT HoMep Hefe-
JIN B Ir'oay, HaUMHAadA C HeJeJI, Ha KOTOPYIO BeIIIaga€eT HepBBIfI IIOHeOeJIbHUK roga.
HeticTBue crienuduraTopa %V 3aBUCUT OT KOHKPeTHOTO roga. Eciu Henesia, Ha KOTO-
pyio BeImazaetr 1 suBaps, comep:kuT 4 uiu 6ojee JHeIl HOBOT'O Tofla, OHA CUUTAETCS
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IIepBOI Hefesel roja, B IPOTUBHOM Cjydae — IIOCJIeIHel HeZesell IpeablayIiero
roza. B 00oux ciyuasx mepBLIM JHEM HeIe/IM CUNTAETCA [OHeAeIbHIK.

Kak u printf, pyHKmua strftime mogmep:xkuBaeT MOAM(PUKATOPI A HEKOTOPBIX
cuenuduraropos popmara. MoguduraTops: 0 1 E MOXKHO NCIIOJIB30BATh IJId I'eHe-
pamnuuy CTPOKU B aJbTepPHATUBHOM (hopMaTe, eCau TaKOBOU MOMIEPIKUBAETCA A3BI-
KOBBIMU HACTPOUKAMU CUCTEMBI.

HekoTopble cuCTEMbl NOAAEPKUBAIOT LOMNONHUTENbHbIE, HECTAHAAPTHbIE creyuduKkaTopsl
tdopmara ans hyHKumMmM stritime.

Mpumep

IIporpamma B tucTuHTE 6.2 TEMOHCTPUPYET, KAK MOYKHO MCIIOJb30BaTh QYHKI[UN
JJIT paboOTHI CO BpeMeHeM, OIIMCAaHHbIe B 9TOH IyiaBe. B wacTHOCTHM, OHA ITOKA3bIBA-
eT, KaK C IIOMOIIIbIO Strftime BEBIBOAUTH CTPOKY C TEKYIIIUMU JAaTOU 1 BpeMeHeM.

Jlucmune 6.2. IIpumep ucnonvdosarnusa pyrryuu strftime

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
int
main(void)
{
time_t t;
struct tm «tmp
char buf1[16]
char buf2[64]

time(&t);

tmp = localtime(&t)

if (strftime(buf1, 16, "Bpema u paTa: %r, %a %b %d, %Y", tmp) == 0)
printf("pnuHa 6ydepa 16 cnnukom mana\n™);

else
printf("%s\n", bufl)

if (strftime(buf2, 64, "Bpema u paTa: %r, %a %b %d, %Y", tmp) == 0)
printf("anuHa Oydepa 64 cnnukom mana\n');

else
printf("%s\n", buf2)

exit(0);

}

Barasaure erre pas Ha puc. 6.1, rae n3o6pasKeHbl B3aUMOOTHOIIIEHUA MeXK Y pas-
JUYHBIMU QYHKIUAMU [PeACTaBIeHUSA BpeMeHu. IIperkiie ueM BBIBECTH BpEMs
B yno60UMTAEMOM IIPEACTAaBJIEHUM, €r0 HeOOXOAUMO IIOJYUYUTh U Ipeo6pasoBaTh
B cTPYKTYPYy tm. [Ipumep B sucTurre 6.2 BHIBOAUT:

$ ./a.out
anvHa O6ydepa 16 cnuwkom mana
Bpems v pata: 11:12:35 PM, Thu Jan 19, 2012
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Dyuknusa strptime — odpaTHas Mo oTHOIIEHUO K Strftime. OHa MPUHUMAET CTPOKY
U mpeobpasyeT ee B CTPYKTYPY tim.

#include <time.h>

char =strptime(const char =restrict buf, const char xrestrict format,
struct tm xrestrict tmptr);

Bossparaer ykasaTeab Ha CHMBOJI, HaXOqAIUNACA
34 IIOCJIEJHUM IIPOaHaAJIU3NPOBAHHBIM CUMBOJIOM,
NULL — B IPOTHUBHOM cJy4dae

AprymeHT format omucbiBaeT )opMaT CTPOKHU B Oydepe, Ha KOTOPBIA yKasbIBaeT
aprymenT buf. CnermuduraTopbl (popMaTa HATOMUHAIOT CIIEIU(PUKATOPHI, TOAIeP-
JKuBaeMble (pyHKIUeN strftime, XoTd u mMer0T HeKoTOopble oTiauumdA. IlepeueHb
cuenuGuUKaTopoB PyHKIUYU strptime mpuBoguTcs B Tada. 6.9.

Tabauya 6.9. Cneyuguramopuvl popmama pyrrkyuu strptime

Cnenundurarop | Onucanue

¢dopmara

%a Kparkoe niu morHoe Ha3BaHYE JHA HeleIu
%A To »xe, uTo %a

%b Kparkoe uiu nmosHoe Ha3BaHUe MeCAIla
%B To sxe, aTO %D

%C Hara u Bpemsa

%C IBe mepBbIe TGP Toga

%d Henb mecana: [01-31]

%D Hara: [MM/DD/YY]

%e To ke, uro %d

%h To ke, uTo %b

%H Yac (B 24-uacoBoMm opmarte): [00—-23]
%I Yac (B 12-uacoBom (popmare): [00-12]
%] Hens roga: [001-366]

%m Howmep mecama: [01-12]

%M MunyTs: [00-59]

%n JI:060%t TpO6GeIbHBIH CIMBOJI

%D AM nnu PM (zo miu mocJie oty gHs)
%1 MectHOoe Bpems B 12-uacoBoM (popmare
%R To »xe, uTo %H:%M

%S Cerynzsl: [00—60]

%t JI:060%t TPOGEIbHBIN CUMBOJI
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Tabauuya 6.9 (npodoniicenue)

Cneundurarop | Onucanue

¢dopmara

%T To ke, aTo %H:%M: %S

%U Howmep Hemenu B rogy, BoCKpeceHbe — IepBhIi AeHb Hepesu: [00—53]
%w Howmep nusa Henenu [Bockpecenre=0, 0—6]

%W Howmep Henesnu B rony, moHeqeILHUK — IIePBHIH AeHb Hepenu: [00—53]
%x MecTHas gata

%X MecTHOe Bpems

%y ITocnenuue nBe mudps: roga: [00—99]

%Y Tox

%% CuMBOJI IIPOIIEHTA

Mg yixe yrioMuHAaIM, YTO TPU QYHKITNYU, 0003HAUeHHBIE Ha puc. 6.1 MyHKTUPHBIMU
JIMHUSIMHU, YUNTHIBAIOT 3HAUEHNE Ie€PEeMEeHHOIT OKPYsKeHus 1/ — 970 GyHKIUHT 1ocal-
time, mktime u strftime. Ecsm aTa mepemeHnHas ommpeesieHa, ee 3HaU€HNE UCIOIb3Y-
eTcs BMECTO 3HAaUEHUA YacOBOI0 TI0sica 0 YMOJTYaHUio. Eciii mepeMeHHasA ompeje-
JieHa KaK IIycTas CTPOKAa, HaIpumep KakK /=, 0OBIYHO B KAUeCTBE YaCOBOT'O IOSACA
ucnoab3yercsa UTC. 9ta mepeMeHHasA YacTO COAEP:KUT HeUTO Bpoae T/=EST5EDT, mHO
craugapt POSIX.1 nomyckaeT ykasaHue 60jee JeTaabHOM MHGOPMAIIUT. 3a JOII0JI-
HUTEJBHOHN nMH(pOpPMAaIlrel 0 TIepeMeHHOM OKpYy:KeHus 1/ obpaliaiitecs K riase «En-
vironment Variables» cranmapra Single UNIX Specification [Open Group 2010].

[ononHuTeNbHYI0 MHGMOPMALMIO O NepeMeHHOI OKPYXKeHUs TZ MOXKHO HaiTW Ha CTpaHuLe
CNpaBOYHOr0 PyKOBOACTBA tzset(3).

6.11. NMNopBepeHve UTOroB

Bcee cucrembr UNIX ucnonbsyioT daiisn naposeit u gaita rpynn. Mel paccMoTpesin
pasauunbie GYHKIIUY A9 PA60OTHI ¢ aTuMU (paiiaamMu. MbI TaK:Ke 00CYyAUIN TeHe-
BBI€ (DaiiIbI TapoJIei, UCIOIb30BaHNE KOTOPHIX IIOBRINIAET YPOBEHE 6€30ITaCHOCTHU
cucrteMbl. [[OIOJTHUTENBHBIE TPYIIILI IPEJOCTABIAIOT CIIOCO0 BKJIIOUEHUA ITOJIH30-
BaTeJId cpasy B HECKOJIBKO rpynn. Kpome Toro, Ml paccMoTpenu pAjf QYHKIINIH,
IPeNyCMOTPEHHBIX OOJIBIITMHCTBOM CUCTEM AJIs paboThI ¢ APyruMu aiijiaMu gaH-
HBIX. MBI 00cyauiu onpegensemble ctaggapTom POSIX.1 pyHKIMM, KOTOPhIE MO-
I'yT UCIOJIb30BATHCSA IPUJIOKEHUSIMU AJIsI UAeHTU(PUKAIIUN CUCTEMBI, B KOTOPOM
OHU 3amyineHbl. [JIaBa 3akaHUMBaeTcsd 0030poM (PYHKIINII, NMpeJHA3HAUEHHBIX
IJIs1 pabOTHI C IaToil 1 BpeMeHeM U omnpezeasemMbix craggapramu ISO C u Single
UNIX Specification.
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YnpaxXHeHus

6.1.

6.2.

6.3.

6.4.

6.5.

IIpeacraBbTe, UTO cCTEMA UCIIOJIL3yeT TeHEeBOU (haiijl mapoJjieil 1 BaM Heo0Xo-
IUMO IOJIYUYUTD IIapoJb B 3aIudpoBanuoM Buze. Kak 9To MOKHO cieaTh?

PeanusyiiTe npeavpiayiee yupasKkHeHUE B Bujie QPyHKITUY, UCXOA U3 TIPEJII0-
JIOJKEHUs, UTO B CUCTEMe MMeeTCA TeHeBOHl (aiii mapoJsieil u BrI obJazaere
IIPUBUJIETUAMU CYIIEPIIOJIb30BaTeJIA.

Hanwuimure mporpaMmy, KOToOpas BbI3bIBaeT QYHKIIUIO UName M BBIBOLUT CO-
IEPIKUMOe BCeX IoJIeil CTPYKTYphI utsname. CpaBHUTE MOJyUYHBUIINECS pe-
3yJIBTATHI C TEM, UTO BEIBOAUT KoMaHga uname(1).

BeruncinTe MaKCHMaJILHO BO3MOMKHOE 3HAUEHUE BPEMEHU, KOTOPOe MOKET
OBITH IIPE/ICTABJIEHO € TIOMOIIBIO THIa time_t. YTo mpousoiiger, KOrga CueTumK
BpPEMEHU MEePEOTHUTCA?

Hanumure mporpamMmmy, KoTopasd OyAeT IOJydYaThb TeKyIllee BpeMsa U BBIBO-
IUTH ero ¢ ITOMOINbI0 GyHKIUY Stritime Tak, YTOOBI Pe3yJILTAT BRITVIALE] TaK
JKe, Kak BbIBOJ KoMaHbI date(1) mo ymomuaunuio. IIpucBoiiTe mepeMeHHON OK-
Py:KeHus T/ 1pyroe sHaueHNe U IPOBEPHTE, UTO IPOU30MAIET.



Cpepa oKpy)keHus npoLecca

7.1. BBepeHue

IIpe:xme uem mepeiiTy K QYyHKIITUAM yITPaBJIEHUA IpoIleccaMu, KOTOpbIe OyayT 00-
CY:KIaThCs B CIAENYIONIel TyiaBe, MbI TOJMKHBI UCCJIEIOBATEH CPENy OKPYIKEHU OT-
JIeJIBHOTO TIporiecca. B aTo#l ryiaBe MBI PaCCMOTPUM, KaK BbIBbIBaeTCA (DYHKIUA
main mpu 3aIrycKe IporpaMMbl, KaK IIporpaMMe IIepefaloTcsa apryMeHThl KOMaH -
HO¥ CTPOKM, KAK BBIIVIAAUT TUIIMYHAS PACKJIAIKa NaMATH, KaK paclIpenesaeTcsa
JOIIOJIHUTEJIbHAA IIaMATh, KaK IPOIlecC MOXKeT UCII0JIb30BaTh IIepeMeHHbIe OKPY-
JKeHUs U KaK 3aBepIiaeTcs pabdora mporiecca. [[OMOJHUTEIBHO MBI HCCJIEAyeM
dyHKIIIHT longjmp u setjmp 1 ©X B3BauMMOJIeCTBUE CO CTEKOM. I HaKOHEI], pacCMOT-
pPUM OrpaHMUYEHUA Ha PecypChl IIpoliecca.

7.2. ODyHKUMa main

IIporpammsl Ha s13bIKe C HAUMHAIOT CBOIO PaboTy ¢ BbI3oBa (pyHKIIMH main. IIpoto-
TUM 3TON (PYHKITUU:

int main(int argc, char =argv[]);

re argc — 9TO KOJIMYECTBO apryMeHTOB KOMaHIHONU CTPOKHU, a a/gv — MacCUB yKa-
3aTeJeil Ha apryMeHThI. MbI TOAPOOHO PACCMOTPUM 9TH apryMeHTHI B pasnese 7.4.

Korma aapo samyckaet mporpamMmy Ha sa3bike C (C TOMOINBIO OAHOM M3 (PYHKITUH
ceMelicTBa exec, KOTOpble OyayT onmucaHbl B paszaese 8.10), mepes BI30BOM (HYyHK-
IMUU Main BBITIOJHAETCA CIeIUaJbHAs IpoIllefypa HAYaJIbLHOTO 3amrycKa. Ampec
STOU IPOLEAYPhl YKA3BIBAETCS B BBIIOJHAEMOM (haiiie mporpaMMbl KaK TOUYKA
BXOZIa. ITOT aJipec oIpeesdeTcsa PeSaKTOPOM CBA3eli, KOTOPBIi BbI3BIBAETCS KOM-
nuasitopom si3bika C. IIporieaypa HauaabHOI0 3ayCKa MPUHUMAET OT sIApa apry-
MEHTBHI KOMaHIHOI CTPOKY U 3SHAUEHUS IePeMEeHHbIX OKDPYKeHUs, IT0CJIe YeTO BhI-
MOJIHsIeT oOpalrenre K PyHKITIT main.

7.3. 3aBepLueHue paboTbl NpoLecca

CylmecTByeT BOCeMb CIIOCO0OB 3aBepIlleHus paboThl mporecca. HopMmaabHBIMI
CUUTAIOTCS MIATH U3 HUX:



7.3. 3aBeplueHne paboTbl Npouecca 257

1. Bosepar u3 GyHKIIUT main.

2. Bbi3oB pyHKIIUU exit.

3. Bbi3oB pyHKIMY _exit mam _Exit.

4. Bosspar ns QyHKIIUU 3aITyCKa IIOCJeIHero MOoTOKa BeIoHeHU (pasmen 11.5).

5. BrzoB pyukmuu pthread_exit (paszes 11.5) 3 mocjegHero moToKa BEITTOJTHEHUA.

HenopmanbHOe 3aBepIlieHIe TIPOITecca IPONCXOIUT B CAEAYIONINX CAYUaTIX:

6. IIpu BeI3oBe yHKIUU abort (pasmes 10.17).

7. IIpu monyuennu curHaia (pasgena 10.2).

8. Tlo sampocy Ha 3aBepIlleHHe MOCJEeTHEero MOTOKa BhITTONHeHUA (pa3gens: 11.5
u 12.7).

Mbl He ByfieM paccMaTpUBaTL CMOCOOLI 3aBEPLIEHUSA NMPOLecCca, CBA3aHHbIE C NOTOKaMMU Bbl-
NOJHEHNS, A0 UX 0O6CYKAeHUs B rnaBax 11mn 12.

IIpomenypa HaUaILHOTO 3aIlyCKa, O KOTOPOI MBI TOBOPUJIN B IIPEABIAYIIIEM Pasie-
Jie, CIIPOEKTHUPOBAHA TaK, UTO OHA BBIBBIBAET (PYHKIIUIO exit, KOTJa IPOUCXOIUT
Bo3BpaT us hyukmuu nain. Ecau mporeaypa HauasbHOTO 3amycka Hanucana Ha C
(X0TsI yarle Bcero OHa HaIMcaHa Ha A3bIKe acceMbJiepa), 3anycK QYHKIITUYI Main BhI-
TIAIUAT IPUMEPHO TaK:

exit(main(argc, argv));

DyHKUUM cemencTBa exit

HopMmaabHoe 3aBepIlieHre IPOrpaMMbI OCYITIECTBISAETCI TpeMAa GYHKIIUAMu7: _exit
u _Exit, cpasy ke Bo3BpaIaioNUMU YIIPaBJIeHUE IAPY, U exXit, BEITTOMHAIONIEeH Pa
JMOTIOJTHUTEJBHBIX ONEePaIuil U TOJBKO IIOCJIE 3TOT'0 BO3BpAIIAIOIIEN yIIPaBJIEHUE
Anpy.

#include <stdlib.h>
void exit(int status)
void Exit(int status);
#include <unistd.h>

voild _exit(int status);

B paspgese 8.5 MBI pacCMOTPUM BINSHNE 9TUX QYHKIIUHA Ha IPYTHeE IIPOIECChl, Ha-
IpuMep Ha POAUTEJIA U IIOTOMKOB 3aBepIIIaeMoro mpoiiecca.

MpoToTunbl PyHKLMIA onpefeneHbl B pa3HbiX 3arosioBOYHbIX (aiinax no Toi NpUYMHE, 4TO
tyHKUMKM _exit u _Exit onpepenensl ctanpaptom ISO C, Torpa Kak yHKLUmMA exit — cTaH-
paptom POSIX.1.

DyHKIUA exit Bcerma BBIMIOJHAIA KOPPEKTHOE 3aKPHITHE CTaHIapPTHOM 0ubImoTe-
KU BBOZIa/BBIBO/A, BbIBIBAS QYHKIIUIO fCloSe 151 BceX OTKPBITHIX IIOTOKOB BBOZA,/
BBIBOZA. B paszese 5.5 MbI y:Ke TOBOPUJIN, YTO 3TO IIPUBOAUT K cOpocy Bcex Oyde-
PoOB (TO eCTh K 3aIIUCU UX COAEPIKUMOro Ha JUCK).
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Bce Tpu q)yHRIII/II/I 3aBepHIieHusd IIPUHUMAaT eI[I/IHCTBeHHI)Iﬁ apryMeHT IIeJIOUuC-
JIGHHOT'O TUIIA, KOTOPBIA HAa3bIBaeTCA KOOOM 3asepuieHus. BOIbIIMHCTBO KOMAH /-
HBEIX 00o0siouek UNIX 1mo3BOISIOT Y3HATH KO 3aBeplieHus mpoiecca. Koj 3aBep-
IIeHusA IPOoIlecca CYNTAETCS HeOIPeAeIeHHBIM, eciu (a) Jirobast s aTux QyHKIUI
BbI3BaHa 0e3 yKasaHusA KoJla 3aBepIlleHus Ipoiiecca, (0) QyHKIIHUA Main BHISBIBAET
omepaTop return 6e3 aprymeHnTa uiu (B) QyHKIIUA Main o0bABIeHA KaK He BO3Bpa-
maroIas nejgounciaeHHoe 3Hauenre. OgHako ecau GYHKIUA nain, o6bsIBIeHHAS
KaK BO3BPAIIAIOIIad [[eJIOYNCICHHOE 3HaAYeHNe, «HeOKUTaHHO 3aBepIinaercsa» (He-
SABHBIN BO3BpAT M3 PYHKIINM), KOJ 3aBEPIIIeHUA IIpolecca cuutaeTca paBHBIM 0.

Takoe nosefeHue 6610 onpeaeneHo ctaHaapTom IS0 C B 1999 rofy. WcTopuyeckn kop 3a-
BEPLEHUs CYMTANCA HeONPeAeNeHHbIM, eCU BbIX0A U3 GYHKLMM main ocywWwecTBAANCA He
yepes sBHOe obOpalleHne K onepaTopy return uam K yHKLum exit.

BoasBpar 1esiouniciieHHOr0o 3HAYeHU S 13 (DYHKITUY Main SKBUBAJIEHTEH BbI30BY (QhYHK-
Uy exit ¢ TeM ke caMbIM 3HaueHHEeM. To ecTb

exit(0);
O3HayaeT To JKe caMoe, UTO
return(0);

u3 QyHKIIAA main.

Mpumep
B mcrunre 7.1 nmpeacTaBiieH IpuMep KaaccuuecKoit mporpammel «IIpuset, MUP!».

Jlucmune 7.1. Knaccuueckuil npumep npozpammot Ha a3vike C
#include <stdio.h>

main()
{

printf("MpuseT, MUP!I\n");
}

Ecau ckoMnuinpoBaTh 4 3aIIyCTUTH 3TY IPOIPaMMYy, OKasKeTCsI, YTO OHA BO3BpAllla-
eT CIyJYalHbIN KO 3aBepIeHnA. Kciu Mbl CKOMIMJINPYEM OPOTPAMMY B Pa3HBIX
cucTeMax, CKopee BCET0, IIOJYINM PA3INYHBIE KOl 3aBEPIIIEHNA B 3aBUCUMOCTHY OT
COIEPIKMMOT0 CTEKA U PETHUCTPOB IIPOIeccopa B MOMEHT BBIXOA M3 PYHKIIWY main:

$ gce hello.c

$ ./a.out

MpuneeTt, MUP

$ echo $? 8vleecmu K00 3a8epuLeHus
13

Temnepb, €CIM BKJIIOUYUTH PEIKUM COBMECTHMOCTY KOMIIMJISATOPA C PacIIupeHreM
1999 ISO C, M0:KHO YBUJIETH, UTO KOJ 3aBEPIIIEeHNS U3MEHIJICS:

$ gcc -std=c99 hello.c sxaouums pacwuperus 1999 ISO C komnuasmopa gcc
hello.c:4: warning: return type defaults to 'int’
$ ./a.out
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MpueeT, MUP
$ echo $? 8bL8ecmu K00 3a8epuleHus
0

06paTuTe BHUMAHUE HA NpeAynpexaeHe KOMNUAATOPA, NOABUBLUIEECS NOC/E BKIOYEHUS
peXMma coBMeCTUMOCTH ¢ paclumnpernem 1999 IS0 C. 3To 06ycioBaeHO TeM, YTO hyHKLMA
main He o6bABNAEHa ABHO KakK BO3BpaLLalolias LenoyncieHHoe 3Havenne. Ecnu fo6asutb
3T0 0OBABNEHWE, NTPeAyNpexfeHme BbIBOAUTLCA He OyaeT. 0HAKO, €C/U BKIIOYNTb BbIBOJ,
BCEX NpeaynpexaeHnit KomnuasTopa (¢ nomolbio pnara -Wall), nosBUTCA eLe OAHO npe-
LYNpexAeHne, npUMepHo Takoro copepkaHus: «control reaches end of nonvoid function»
(«BOCTUTHYT KOHeL YHKLNK, UMeLoLLeil BO3BPALLAEMOe 3HAYEHMEY).

006bsBNEHWE PYHKLMM Main KaK BO3BPALAIOWEl LieNoYncieHHoe 3HaYeH e U UCroNb30Ba-
HUe YHKLMM exit BMeCTO onepaTtopa return NpuMBOAUT K NOSBAEHUI0 GecnonesHbix npe-
AYNPEXAEHN OT HEKOTOPbIX KOMIMAATOPOB U OT Mporpammel 1int(1). 3T KOMNUNATOPbI HE
MOHWUMAIOT, YTO BbIXOA M3 Main C NOMOLLbIO PYHKLMM exit — MO CyTH, TO e camoe, YTo v 06-
palieHue K onepatopy return. OguH 13 cnoco60B M36aBUTLCA OT TAKUX NPeayNpexaeHun,
KOTOpble Yepe3 HeKOTOPOe BPeMS HaYMHAIOT pa3fpaxath, 3aKNI04AETCA B UCNONb30OBAHUM
onepaTtopa return BMecTo Bbli30Ba exit. Ho, caenas 310, Mbl IUWMMCA BO3MOXHOCTM NErKo
M NPOCTO HAXOAWTb BCE TOYKM BbIXOAA U3 NPOrpaMMbl C MOMOLbIO YTUAUTHI grep. [pyroe
BO3MOXHOE peleHne — 06bABUTb (hyHKLMI0 main C TUMOM BO3BPALLAEMOro 3HaYeHns void
BMECTO int M NPOAOXKATL MCNONB30BATh YHKLUMIO exit. ITO U36aBUT OT HafOedIUBbIX
npeaynpexAeHnii KOMNUAATOPA, HO BbIFNALUT He O4€Hb MPaBUIIbHO (0COOEHHO B UCXOLHBIX
TEKCTax NporpamMsl) U, KPOME TOro, MOXKET BbI3BaTh NOABJEHNE APYIUX NPELYNPEXAEHU,
NOCKO/bKY NPeANoiaraeTcs, 4to hyHKLMUA main AONKHA BO3BPALATL LENOUYNCNEHHbIN pe-
3ynbTat. B 3ToM KHUre Mbl npefcTaBasem GYHKLMIO Main Kak BO3BPALLAIOLLYIO Lleloe Yucho,
nocKosibKy 370 onpegenero ctaHpaptamu IS0 Cu POSIX.1.

B 3aBucumocTun ot KOMNUNATOPA BbIBOAUMbBIE NPpeAyNpeXXAeHUA MOTyT 6bITb 60J1ee nnu me-
Hee nofpob6HbIMK. 06paTuTe BHUMaHKe: komnunaTop GNU C 06bIY4HO He BbIAAET 3TU HEHY K-
Hble COO00IEeHUs, CIN HE UCMOMb3YIOTCS AOMOIHUTENbHBIE ONLUM, YNIPABASAIOWNE BLIBOAOM
npensynpexaeHuii.

B ciepmytorieil rmaBe MbI YBUAUM, KaK OJWH IIPOIECC MOKET 3alyCTUTH APYTOM
IPOITecc, MoK IAThCS ero 3aBePIIeHUA U IOJYUUTh KO 3aBepIIIeHn .

dDyHKuMS atexit

B coorBerctBuu co cranmaprom ISO C mporiecc MOKeT 3aperuCcTPUPOBATH 10
32 (pyHKIUH, KOTOPbIEe OYAYT aBTOMATHUUYECKN BbI3bIBATHLCA (PyHKIMeH exit. Ouu;
Ha3BIBAIOTCSA 00pA6OMYUKAMU 8blX000 M PETUCTPUPYIOTCS C IOMOIIBI0 (QYHKIIUN
atexit.

#include <stdlib.h>
int atexit(void (=func)(void));

BosBpamaeT 0B cJIydae yCliexa, HEHYyJIeBO€ 3HaUeHHue — B CJIyuae OIIUOK U

IT0 00'bABJIEHTE TOBOPUT O TOM, UTO (DYHKIIMH atexit B KauecTBe apryMeHTa Iepe-
JaeTcsd aapec QYyHKIIUN o0paboTunka. @YHKIIUM-00paboOTUNKY IIPU BEI3OBE He TIe-
penaeTcsi HUKAKUX apryMeHTOB, M OT Hee He OMKHIAeTCs BO3BpaTa 3HAUYEHUS.
DyHKIUA exit BEIBBIBAET 00PabOTUNKY B IIOCJIEIOBATEIbHOCTH, OOPATHOM TTOPAI-
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Ky ux peructpanuu. Kasx b1t 06paboTUNK BBI3BIBAETCSA CTOJIBKO Pa3, CKOIHLKO OH
OBLT 3aPETUCTPUPOBAH.

06paboTunKu BbIXxOAA BNiepBbie NosiBuauCh B ctaHgapte ANSI C e 1989 roay. Cuctemsl, npegs-
WeCcTBOBABLILIME ITOMY CTaHAAPTY, Takne kak SVR3 n 4.3BSD, He npepocTaBnanu dhyHKumii
06paboTKu BbIXOAA.

Cranpapt ISO C Tpebyert, 4TOOLI CUCTEMBI NOAAEPIKMUBAIM BOSMOXKHOCTb PETUCTPALMM KAK
MUHUMYM 32 06pabOTYMKOB, HO peanun3aLum 0OblYHO NoAAepKUBatOT 6onble (Tabn. 2.13).
MaKcMManbHO BO3MOXHOE KOMYeCTBO 06paboTuMKOB A5 3afaHHON CUCTEMBI MOXHO ON-
pefenuTh ¢ nomouybio dyHKumMmM sysconf (Tabn. 2.11).

B coorBercTBum; co cranmapramu ISO C u POSIX.1, pyHKIIUA exit cHauaja JOJIK-
HA BBI3BATh BCE 3aPEriCTPUPOBAHHBIE PYHKINKU-00PAOOTUNKYN U 3aT€M 3aKPBLITh
BCe OTKPBITHIE IIOTOKU BBOZAA/BBIBOAA (C momoilrbio GyHKIuu fclose). Cranmapt
POSIX.1 pacmupna mosoxkenus ISO C, ykasaB, UTo perucTpanusa Bcex QyHKITUHI-
00paboTUNKOB AaHHYJINPYETCS, €CJIM IPOIECC BhI3LIBAET ONHY U3 (PYHKI[UNA ceMeii-
crBa exec. Ha puc. 7.1 mokasaHo, Kak 3allyCKAeTCs W 3aBepIlaeTcsi IporpaMMa,
HamucanHasa Ha a3bike C.

Sapo MoMKeT 3amyCTUTDH MPOrPaMMy €ITMHCTBEHHBIM CIIOCOOOM — uepes BBI3OB O
HOI 13 QYHKIIUNA ceMericTBa exec. IIpoiiecc MokeT 1OOPOBOJIBLHO 3aBEPIIUTH CBOIO
paboTy TOJIBLKO uepes BbI30B QYHKIMM _exit mam _Exit, ABHO MJIM HEABHO (C ITOMO-
urbio GyHKIMY exit). IIporece MoKeT TaKkKe HerpegHaMePeHHO TPeKpaTuTh pabo-
Ty IO CUTHAJY (YTO He MOKasaHo Ha puc. 7.1).

3 e "
unn : :
BT yukuun I
- I |nonb3osarens 06paboT4mK I
| BbIX0Aa !
| 5 ﬂm |
| g— o |
Cexitl 8 2 I
wm! _2Y % !
Exit! 06paboT4uk |

T - ®yHkuna exit | OyHkuua BbIX0Aa :I'IonbsoBaTeanKMVl

I main (He BO3BpaLLaeT exit npowece
| Ty ynpaeneHue) !
-] - 3 I
;2 s asepuierme | |
| § 3 _exit onepaumi |
[ L wnm BBOAA/BbIBOAA | !
1| Mpouenypa _Exit !
I | HayanbHoro !
: 3anycka :
, } |
exec
Yy \
fnpo

Puc. 7.1. IIpoyecc 3anycka u 3a8epulenus npozpammol, HANUCaAHHoi Ha a3viike C
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Mpumep
IIporpamma B TucTHHTE 7.2, IEMOHCTPUPYET UCIOJIb30BaHMe (QYHKIIUM atexit.

Jucmune 7.2. IIpumep ucnoav308aHus 06pabomyuKos 6vlxo0a
#finclude "apue.h”

static void my_exit1(void);
static void my_exit2(void);
int
main(void)
{
if (atexit(my_exit2) != 0)
err_sys("HeBO3MOXHO 3aperncTpupoBaTb my_exit2");

if (atexit(my_exit1) 1= 0)
err_sys("HeBO3MOXHO 3aperncTpuposaTb my_exit1”);
if (atexit(my_exit1) I= 0)
err_sys("HEBO3MOXHO 3aperucTpuposaTb my_exiti™);

printf("oyHkuns main 3asepumna paboTy\n");
return(0)
}

static void
my_exit1(void)
{
printf("nepsuit 06paboTynk Bhixoga\n");
}

static void
my_exit2(void)
{
printf("sTopoi 06paboTunk BhHixoga\n");

}
VY mac aTa IIporpaMmMa gaJjia CjaenyrolIlue pe3yabTaThbl:

$ ./a.out

OyHKUMA main 3asepwuna paboTy
nepebliit 06paboTHMK BbIXOAA
nepBsbiil 00paboTYMK BbIXOAA
BTOpPOM 00paboTunk BhXOAa

0O06paboTUNK BHIX0/[A BEI3BIBAETCS CTOJIHLKO Pas, CKOJIbKO OH ObLI 3apPerucTPUPOBaH.
B nporpamme u3 gucTuHra 7.2 mepBblil 00pad0TUNK ObLI 3aPErUCTPUPOBAH ABAK-
IbI, IIOSTOMY OH OBLJI BhI3BaH ABa pasa. O6paruTe BHUMAHNE, YTO BEI30B (DYHKI[MK
exit He MCIOJB3yeTCs, BMECTO 3TOr'0 BHIMIOJHAETCS OIIeparop return.

7.4. AprymeHTbl KOMAHAHOWN CTPOKU

IIpomecc, 3amycKamIUi TPOrpaMMy BbI30BOM (DYHKIIHH €XEC, MOYKET IIepelaTh ei
apryMeHThI KOMaHIHOM CTPOKU. TO OObIUHA S MPaKTUKA JJIA KOMaHIHBIX 000J0UeK
UNIX, Kax MBI y2Ke BUeJI1 Ha MHOTOUMNCJIEHHBIX IIPUMepax U3 IPeAbIIYIINX TJIaB.
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Mpumep

IIporpamma B sucTuHTe 7.3 BEIBOJUT BCE apI'yMEHTHI KOMaHIHON CTPOKY HA CTaH-
IapTHBIM BeIBOA. O0paTuTe BHMMAHME, YTO CTaHapTHAA yTuanTa echo(l) He BEIBO-
JIUT HYJIEBOU apT'yMEHT.

Jucmune 7.3. BbL8od 6cex apzymenmos KOMaHOHOl cmpoKu

#finclude "apue.h”
int
main(int argc, char =argv[])
{
int i;
for (1 = 0; i < argc; i++) /+ BHBECTU BCe apryMmeHTs KOMaHAHOW CTPOKK */
printf(argv[%d]: %s\n", i, argv[i]);
exit(0);
}

Ecnu ckoMnuanpoBaTh 9Ty IPOrpaMMy U AaTh BhINOJIHAeMoMY (aiiny nmsa echoarg,
MBI IOy YUM

$ ./echoarg argl TEST foo
argv[0]: ./echoarg
argv[1]: argl

argv[2]: TEST

argv[3]: foo

Cornacuo craagapram ISO C u POSIX.1, saemeHT MaccuBa argv[argc] J0JKeH ObITh
IIPECTABJIEH IYCTLIM YKasaTejeM. YUUTBIBASA 3TO 00CTOSATEJILCTBO, IIUKJ 00pa-
0OTKY apryMeHTOB KOMAaHIHOM CTPOKY MOYXHO O(DOPMUTHL NHAYE:

for (i = 0; argv[i] != NULL; i++)

7.5. CNUCcoK nepeMeHHbIX OKpYXXeHUs

Kaskmoit mporpamMmme, IOMUMO apryMeHTOB KOMAHIHOM CTPOKHY, IIePeJaeTCsa TaKiKe
CITUCOK NnepemenHbLx okpyxcerus. IIomo6HO CIMCKY apryMeHTOB KOMAaHIHOM CTPOKH,
CIINCOK TIePeMEeHHBIX OKDPYIKEHUs MIPECTaBJIsAeT cO00l MacCUB yKasaTeseil, Kaik-
JIBIH 13 KOTOPBIX YKAa3hIBAeT HA CTPOKY CHMBOJIOB, 3@ BEPIIAIOIIYIOCS HYJIEBBIM CHM-
BOJIOM. AJIpec MaccuBa yKasaTeJsieil XpaHUTCS B IVI00aIbHOM TepeMeHHOoM environ:

extern char =xenviron

Hamnpumep, cpefa OKpysKeHNs, HACUNTHIBAIOIIAA [IATE IIEPEMEHHEIX, OyAeT II0X0-
JKa Ha TOo, 4To n300paskeHo Ha puc. 7.2. 3mech ABHO MOKAa3aHbI HYJIEBbIE CUMBOJIbI,
KOTOPBIMU 3aBepIIaioTcsa CTPoKu. [lepemMenHast environ orMeueHa Kak yKasameJib
Ha cpedy OKPYHceHU S, MACCUB yKas3aTesell — KaK Cnucox cpedvl OKPYHeHU s, a CTPO-
K¥, Ha KOTOPhIe OHU YKAa3bIBAIOT, KAK CMPOKU OKPYHCEHUSL.

B cooTBeTCTBUY C HIPUHATHIMY COIVIAIIIEHUAMU OKPY KEHIe COCTOUT U3 CTPOK (hop-
mara (puc. 7.2):

name=value
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YKasaTenb Ha cpey Cnncok cpefibl OKpYXXeHust CTPOKM OKPYXKeHNS
OKPYXXeHNs

environ: > » HOME=/home/sar\0

——» PATH=:/bin: /usr/bin\0

—1+—— SHELL=/bin/bash\0

—+——» USER=sar\0

—1—— LOGNAME=sar\0

NULL

Puc. 7.2. Cpeda oxpysxerus, COCMoAu,aa U3 nAmMu Cmpox

BoabmuHCTBO npegonpeneaeHHBIX UMEH Nane COCTOSAT 13 CUMBOJIOB BEePXHET0 pe-
THUCTPA, HO 3TO BCETO JUIIIL TPASUIUA.

Wcropuuecku B 6oabiimacTBe Bepcuiit UNIX dyHKIUEM main mepemaeTcsa TpeTui
apryMeHT — yKasaTeJb Ha Cpely OKPY KeHUA:

int main(int argc, char =argv[], char =envp[]);

Crangapt ISO C ompenesiser TOJbKO ABa apryMeHTa (PyHKIIUU main, a mepemaua
cpeabl OKPY KeHUs yepes TPeTUil apryMeHT He MMeeT HUKAKUX MPEenMYyIIecTB IIe-
pen mepenaueii Toi ke mHPOPMAIII Yepes II00a bHYI0 mepeMernHyio environ. ITo-
stomy craugapT POSIX.1 ykasbIBaeT, UTO Iepemava cpelbl OKPYKeHUs TOJIKHA
OCYITIEeCTBIATHCA He Uepes TPeTuil apryMeHT GYHKIIUY Main, a uepes TIo6aIbHY0
mepeMeHHYIO environ (ecau 9To BO3MOKHO). JIOCTYII K KOHKPETHBIM epeMeHHbIM
OKPY’KeHUA 00BITHO OCYIIEeCTBJIAETCSA C TIOMOIITLI0 GYHKIIUH getenv u putenv, KOTo-
prle OyAyT onmcaHbl B paszaesie 7.9, a He uepes II00aJIbHYI0 IePeMeHHYI0 environ.
OmHAKO AJIsI IPOCMOTPA BCEX IIEPEMEHHBIX OKPYIKEHUs CJeyeT KCIIOJIb30BaTh
yKasaTeJab environ.

7.6. Packnapgka namMaTv nporpamMmmbl Ha si3bike C

TpaAumoHHO IporpaMMsI Ha 3bIKe C Bcerga COCTOSANIN U3 CIeIYIONINX YacTel:

e CerMeHT Kofa ¢ MAIIUHHBIMU WHCTPYKIIUSAMU, KOTOPHIE BBIMOJIHSIIOTCA IT€H-
TpaJbHBIM IpoIiteccopoM. OOBIYHO CEIMEHT KO/[a ABJISEeTCSA Pa3ae/IaeMbIM, UTO-
OBbI /I YacTO MCIIOJB3YeMbIX IIPOrPAMM, TAaKUX KaK TEKCTOBBLIE PeIaKTOpHI,
KOMIIUJIATOPHI si3bIKa C, KOMaHAHbIe 000JIOYKY U HEKOTOPbIe APYTHe, B IaMsd-
TH HaXOAUJIACh TOJBKO OHA KON ceTMeHTa. KpoMe Toro, cerMeHT Ko/ia 4acTo
MOCTYIEH TOJIBbKO JJIS UT€HUS, YTOOBI ITPEIOTBPATUTEH BO3MOMKHOCTD CJIYUAHO-
TO U3MEHEHU S MAITMHHBIX NHCTPYKIIUHA B HEM.

e CermeHnr MHUIINAJIN3NPOBaHHBIX NaHHBIX, ROTOpI:IfI OOBIUHO HA3BIBAIOT IIPOCTO
CerMmeHTOM IOaHHBbIX. COlIep}KI/IT IIepeMeHHble, NTHUIINMAJN3NPOBaHHbIE OIIpenae-
JIECHHBIMU 3HAUYEHUAMMU B TEKCTE IIPDOrpaMMBbI. HaanMep, ecyii 00'bsABJIEHIIE

int maxcount = 99;
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PacCIIoJIOKEeHO I‘,E[e'JII/I6O 3a IIpegejaMun q)yHKIlI/II/I, VKasaHHad IIepeMeHHada 6Y‘
JeT COXpaHeHa BMeCTe CO CBOMM 3HaUY€HHNEM B CEI'MEHTE NHUIIAJ3NPOBaHHBIX
JaHHBIX.

e CerMeHT HeMHUIIMAJM3UPOBAHHBIX NAHHBIX, YaCTO HA3bIBAEMBIN CEIrMEHTOM
«bss». 9TO HasBaHUE IIPOUCXOAUT OT APEBHEr0 ollepaTopa sSA3bIKa acceMmobJiepa,
KOTOpPBIH pacmindposeiBaeTca Kak «block started by symbol» (610K, HaunHaro-
MIUIHACS C CUMBOJIA). SIAp0o MHUIIUATU3UPYET JaHHBIE B dTOM CEerMeHTe apudme-
TUYECKUM HyJIEM WJIX HYJEBBIMU YKa3aTe/IAMHU IIepel 3allyCKOM IIPOrPaMMBbL.
Eciu o6bsaBIeHnE

long sum[10007;

PACIIOJIOMKEHO 3a IIpeaeIaMu QyHKIINY, YKa3aHHAA IepeMeHHaA OyAeT coXxpaHe-
Ha BMeCTe CO CBOMM 3HAQUEHNEM B CeI'MeHTe HEMHUIINAJIN3NPOBAHHBIX NaHHBIX.

¢ Cermenr creka (stack), roe xpauaTcA nepeMeHHbIe ¢ aBTOMATUUYECKUM KJIACCOM
pasMellleHnsd, a TaKKe NHPOPMAIINA, KOTOPasa COXPAHAETCA IPU KaKIOM BbI-
30Be QyHKmuu. Kasxkasiil pas3, Korga BbI3bIBaeTCA (DYHKIINA, B CTEKE COXPAHA-
eTcs aZpec BO3BpaTa U3 Hee U OIpesieIeHHasA HHPOPMAIHU O CPeie OKPYKeHU
BBIBBIBAIOIIEH TPOTPAMMBI, HATIPUMED PEerucTPhI mpoiieccopa. Ilocie aTOTo BBI-
3BaHHAsS (PYHKI[MS Pe3epBUPYeET Ha CTeKe JOIOJHUTEIHLHOE MECTO JIJIs aBTOMA-
TUYECKUX U BPEMEHHBIX IIePeMeHHbIX. Biiarogapsi Takoil Opraiusaluy B sI3bl-
ke C BOBMOKHBI PEKYPCUBHBIE BBIZOBHI (DYHKIMiT. Beakuil pas, Korma QyHK-
s PEKYPCUBHO BHI3BIBAET cama cebsi, Co3aeTcsi HOBBIM Kaap CTeKa, baromaa-
pA ueMy ofuH HaO0D JOKAJbHBIX MIEPeMEHHbIX He HaKJaAblBaeTCsA HA JPYTOM.

¢ Kyua (heap), uiu 061acTh ITMHAMUYECKON MaMATH. TpaguIMOHHO KyYa PacIIo-
Jjlarajach B IIPOCTPAHCTBE MEKIY CErMEHTOM HEeMHUIIUAJIU3MPOBAHHBIX JaH-
HBIX U CTEKOM.

Ha pwuc. 7.3 mokasamo TUIIMYHOE pPasMeIlleHre 3THUX CEerMEeHTOB. JTO JIOTHUECKOe
IpeAcTaBJIeHNE TOT0, KaK BBITVIAAUT IporpaMMa; B KOHKPETHOM cucTeMe pacKaa-
Ka maMsaTU IporpaMMbI He 00A3aTeIbHO Oy/IeT BRITIANETh UMEHHO TaK. TeM He Me-
Hee 3TOT PUCYHOK MOKAa3bIBAET TUIUYHBIN MPUMeDP PACKJIAIKNA MaMATH, KOTOPYIO
MBI OyzmeM oOcy:xkaaThb. B 32-paspagabix Bepcusax OC Linux mjis MUKPOIIPOIECCOo-
pos Intel x86 cermenT Koma HaunHaetcsa ¢ agpeca 0x8048000, a nHo cTeKa pacio-
no:xeno Huxke agpeca 0xC0000000 (ma mamHOI amImapaTHON apXUTEKType CTEK
pacTeT BHU3 — OT CTapIINX aJpPecoB K MuanmuM). Heucronbayemoe BUPTyaIbHOE
aJpecHoe IIPOCTPAHCTBO MEK/AY BEPIITNHON KYUX 1 BEPIIINHON CTeKa 0UeHb BEJINKO.

B BbinonHsemom aiine a.out CywecTByeT HECKONbKO CErMEHTOB [JOMOHUTEIbHBIX TUMOB,
KOTOpble COlepXaT TabnuLy naeHTU(hUKATOPOB, NHPOPMALMIO AN OTAAAYNK], TABAMLbI CBA-
31 C AMHAMUYECKUMU pa3fienseMbiMu 61ubnuoTekamm n Tomy nofobHoe. 3T LONONHUTENb-
HblE CErMEHTbI He 3arpy’KalTcs Kak 4acTb 06pa3a nporpamMMbl, BbINOIHAEMO NPOLECCOM.

OOpaTuTe BHUMaHUE, YTO CETMEHT HEMHUIINAJIN3NPOBAHHBIX JaHHBIX Ha puUcC. 7.3
He XpaHUTCA B (pafiyie mporpaMMbI Ha JUCKe, TAK KaK AP0 OOHYJISIEeT 9TOT CEeIMeHT,
Ipesk /e 4YeM 3allyCTUTh IporpaMmy. EquHCTBEHHBIE CeIMEHTHI, KOTOPBIE JTOIKHBI
OBITH COXpaHeHbI B (haiije IPporpaMMbl, — 9TO CETMEHT KO/|a ¥ CeIMEeHT MHUIIAJIN-
3UPOBAHHBIX TaHHBIX.
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Crapuwwit anpec } AprymeHTbl KOMaHAHO
CTPOKM 1 MEPEMEHHbIE OKPYXKEHNS!

Kyya
HenHnumannanposaxHble VHuumanusupyetcs
JaHHble (bss) HyNsMU (DYHKLMeEN exec
NHnumanusnpoBanHbie
AaHHble CyuTbIBAIOTCS U3 (harna
. nporpammsl OyHKLMeN exec
MragLumit agpec CermeHT Koga

Puc. 7.3. Tunuunoe pasmeulenue ceecmennos 6 namamu

Komanpa size(1l) BeiBoguT pasmeps! (B 6aiiTax) cerMeHTOB KOJa, JAHHBIX U DSS.
Hanpuwmep:
$ size /usr/bin/cc /bin/sh
text data bss dec hex  filename

346919 3576 6680 357175 57337  /Jusr/bin/cc
102134 1776 11272 115182  1clee  /bin/sh

B ueTBepTO# 1 MATON KOJOHKAX BBIBOAUTCS OOIIUIA pasMep BCeX TPeX CerMEeHTOB
B IECATUYHOM U IITeCTHAIIIaTePUYHOM IIPeACTaBJIEHU COOTBETCTBEHHO.

7.7. PazpensieMblie Oubnuoteku

BoabimuuceTBo coBpemenHbix Bepcuit UNIX moamepsxuBaeT paszeisgemMble 010Imo-
Texu. B[Arnold 1986] onucana paHHAA peajusaius TaKux 6ubanorex B System V,
B [Gingel et al. 1987] — peasmzanusa B SunOS. Paznendaemble 6u6IM0TEKY ITO3BOJIA-
IOT U3'BATH U3 BBITIOJHAEMOTO0 (paiiaa 6ubamoTeuHbIe (PYHKIINM; B pe3yabTaTe B I1a-
MSATHU CUCTE€MbI XPAaHUTCSA €IUHCTBEHHAS KOMUA OMOJIMOTeKH, K KOTOPOIi oOpara-
IOTCA BCE IPOIECCHI. JTO 3aMETHO YMEHBIIIAeT pa3Mep BBITIOJHAEMBIX (haiijaoB, HO
MOJKeT HeCKOJIbKO YBEJIUYUTh HATPY3KY, KOTa IPUJIOKEHNE 3alIyCKAaeTCA B Iep-
BBIII pas MM KOTZa IPOUCXOAUT IepBoe oOpalleHme K OMOJIUOTeUHONH (DYHKITUN.
Ele ogHO IpenMyIIecTBO pasfeaseMbIX OMOJIMOTEK B TOM, UTO IPU OOHOBJIEHUU
OMOIMOTEeKU He TpeOdyeTcs UCIPABJIATh CBA3U ¢ OMOJIMOTEKON B KaKI0U IPorpam-
Me, KOTOpas UCIIOJIb3YyeT 3Ty OU0INOTEeKY. (34eCch MbI UICXOAUM U3 IIPEAII0JI0KeH N,
YTO KOJIMUYECTBO U TUIILI API'YMEHTOB OMOJIMOTeUHBIX (ZYHKITNI He NU3MEeHUJINCH.)

PasHble cucTeMbI IPEIOCTABIAIOT PA3JIUYHBIE CIIOCOOBI, UTOOBI YKA3aTh, MCIIOJIb-
30BaTh pasiesseMble OMOJIMOTEKN B mMporpaMMe uiau HeT. HanboJsiee TUTUYHBIM
ABIgeTCA nepenadva onruii komaggam cc(l) u 1d(1). Yrobsr TpogeMOHCTPUPOBATH
pasinuud B pa3Mepax, IorpodyeM coOpaTh BEITIOIHAEMBIN (haily — KJIaCCUYECKYI0
nporpammy hello.c — cHauaJsia 6e3 pasaeasieMbiX OMOINOTEK:
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$ goc -static hellol.c yrasxcem A6H0, 1mo pasdensemvle OUOIUOMEKU
He Q0LHCHBL UCTLOLb30BAMbCA
$ 1s -1 a.out
-rwxr-xr-x 1 sar 879443 Sep 2 10:39 a.out
$ size a.out
text data bss dec hex  filename
787775 6128 11272 805175  ¢4937  a.out

Ecan Tellepb CKOMIINJIMPOBATH IIPOI'paMMy C MCIIOJIB3OBaAHUMEM pa3eJIsdeMbIX 6110-
JINOTEK, Pa3dMepPhbl CerMeHTa KoJa 1 JaHHbIX CYIII€eCTBEHHO YMEeHbIIIaTCA:

$ gcc hellol.c no YymMOJYAHUN §CC UCNONb3Yem pa3deasemble OULOAUOMEKU
$ 1s -1 a.out
-rwxr-xr-x 1 sar 8378 Sep 2 10:39 a.out
$ size a.out
text data Dbss dec hex  filename
1176 504 16 1696 6a0 a.out

7.8. PacnpepeneHve namaTtun

Crangapr ISO C onpenenser Tpu QYHKIIUU, C TOMOIIHI0 KOTOPBIX IIPOU3BOAUTCSA
pacmpenesieHue TaMATH:

1. ®yHKIUA nalloc BeIAeJISeT 3aJaHHOE KOJINUYeCTBO 0alT maMATH. BelgeIeHHbII
00'beM IIaMATH He OUUIIAeTCs.

2. ®yHKIUA calloc BBIAENAET IPOCTPAHCTBO IJId 3aJaHHOTO KOJINUYECTBA 00bEeK-
TOB OIPeeJIEHHOro pasMepa. BolgeJeHHBIA 00beM NaMATH 3alI0JHAETC HyJIe-
BBIMU OafiTaMu’.

3. ®yuKnua realloc mepepacipeneisieT BBIACJICHHYIO paHee IaMsiTb, YBEeJINUYN-
Bas UJIM YMEHBIIAs ee 00'beM. YBe/JInUeHe BIJeJIEHHOr0 paHee 00'beMa MOYKET
COIIPOBOXK JATHCS IIePEMEIIeHIeM YUaCTKA IaMATH B HOBoe MecTo. Kpome Toro,
YYaCTOK IaMSATH, KOTOPBIM OKA3bIBAETCS MEXKIY KOHIIOM PaHee BBIAEJIEeHHOIO
0JI0KA ¥ HOBBIM KOHIIOM, He MHUINATUSUPYETCS.

#include <stdlib.h>

void =malloc(size_t size);

void =calloc(size_t nobj, size_t size);
void xrealloc(void =*ptr, size_t newsize);

Bce Tpu Bo3BpalaoT HEITycToOM yKasaTeab
B caryuae ycmexa, NULL — B caayuae omnoKu

void free(void =ptr);

9Ty TpU PYHKIINYU TapaHTUPYIOT BO3BPAT yKasaTejei, KOTopble 6YAYT UMETh BhI-
PaBHUBaHUeE, IOAXOAAINEE AJIA COXPaHEeHU J1000r0 00beKTa faHHbIX. Hampuwmep,
€CcJIu CaMbIM CUJIBHBIM OTPaHUYEHVEM B KOHKPETHOU CUCTeMe ABJIgeTCa TpeboBa-
HUe pas3MeIniaTh 00beKThI TuIa double B agpecax, KpaTHBIX YHUCIyY 8, Bce yKasare-
JI, BO3BpAaIllaeMble dTUMHU QYHKIIUAMU, OYIYT cOmep KaTh aJgpeca, KpaTHbIe 8.
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Bce Tpu (yHKIMEM BO3BpaIaloT HETUIN3WPOBAHHBIN yKasaTesb V0oidx, moaTomy,
TOAKJIIOUAs K IIporpaMMe 3aroJIOBOUHBIN (paity <stdlib.h> (rme HaxXomATCsS TPOTO-
TUTIBI QYHKIUI), MBI He JOJKHBI BBITTOIHATH ABHOE IIPUBEAeHNEe TUIIOB IPU IPU-
CBaMBAaHWM 3HAUEHU! (PYHKIWH TUNU3WUPOBAHHBIM yKasareasaM. Ilo ymMosryaHUIO
CUUTAETCS, UTO HeOoObABIEHHBIE (DYHKIINY BO3BPAIIAIOT 3HAUEHUA THUIIA int, II09TO-
My IIpuBefieHre THUIa 6e3 COOTBETCTBYIOIIEr0 O0bABICHUA PYHKITUU MOYKET IPU-
BeCTHU K OIMOKaM B CUCTEMAaX, T/le pa3Mep TUIMAa int oTinyaeTcs OT pa3Mepa 3Haue-
HUS, PaKTUUEeCKU BO3BpaIaeMoro (GyHKIIuel (B JaHHOM ciiyuae — yKasaTes).

Dyuknua free ocBoO0OKAaeT BbIAEIEHHYIO paHee IaMATh, Ha KOTOPYIO YKa3bIBaeT
aprymeHT ptr. OcBoGOKIeHHOE IIPOCTPAHCTBO, KAK IIPABUJIO, IIOMEIlaeTcsa B Iy
CBOOOJHOI IaMATU U MOXKET OBITh CHOBA PaCIIpPesieIeHO IIPU IIoCIeayIomeM oopa-
IeHUU K OZHOU U3 Tpex QyHKIuiL alloc.

DyHKIUs realloc M03BOJIAET YBEJIUUYUTD UJIN YMEHBIIIUTEL PA3Mep PaHee BhIIe/IeH-
HO#t obsactu mamatu. (Hare npousBoaAuTCA yBeaudeHue pasmepa obsactu.) Ha-
IPUMeED, €CJIX BhIAEJNSIEeTCS YUACTOK IIaMATH JIJIA MaccuBa us 512 sJ1eMeHTOB U 3a-
TeM B IIPOIleCCE ero 3aIloJHEHUs BAPYT O0OHaAPYKHBAeTCSA, UTO HAM IIOTPedyeTcs
naMsaTh JJIsd XpaHeHus 6oJiee 512 91eMeHTOB, MOXKHO BBI3BAThH (PYHKIIMIO realloc.
B aToMm cayuae, ecaiu HEIIOCPECTBEHHO MOCJIE BBIEJIEHHOM paHee 00/1aCT UMEeTCA
0JI0K CBOOOMHOM TaMATH JOCTATOUHOTO 00beMa, PYHKITUA realloc HUUEro HUKyIa
He TIePEeMEeCTHUT, a IIPOCTO A06aBUT 006JIaCTh TPedyeMoro o0'beMa B KOHeIl 1 BEPHET
TOT K€ caMblli yKasaTesJab, KOTOPBIH ObLI eif mepenas. OgHaKo, €Cau MocJe Bhlae-
JIEHHOIT paHee 00JaCTH HEeT CBOOOJHOTO yUacTKa maMaTu, GYHKIUA realloc Beige-
JIUT APYTYIO 00JIaCTh MTAMATH JOCTATOUHOTO 00'beMa U CKOIIUPYET CYIIeCTBY IO
MaccuB u3 512 571eMeHTOB B HOBOE MECTO, IIOCJEe Uero OCBOOOAUT CTapyIo 00JacTh
naMATHA U BepHET YKasaTeJb Ha HOBYIO 00JiacTh. IIOCKOIBKY paHee BbIIAEJI€HHBIN
00'beM IMaMATH MOJKET IIepeMelIaTbCs, He CJIeyeT UCIOJIb30BaTh APyTrue yKasare-
JIX Ha 9Ty 00JiacTh. Yupaskuenue 4.16 u nporpamma B uctunre C2 1eMOHCTPUPY-
0T, KaK MOKHO MCII0JIb30BaTh QYHKIMIO realloc coBMecTHO ¢ getcwd aJisa o6pabor-
KU UMeH (aiiios 060 qanubl. B auctunre 17.28 mpuBOAUTCS IPUMEP UCIIOIb30-
BaHUA QYHKIUU realloc A opraHusaiuu JTUHAMUYECKHUX MACCUBOB, UTO IIO3BO-
JIsIeT He YKa3bIBATh UX Pa3Mep BO BpeMsA KOMIIUIAIUA.

O6paTuTre BHUMAaHUE, UTO IIOCJETHUNA apryMeHT QYHKIIUY realloc ormpenesseT HO-
BBIN pasmep TpedyeMoii 00JIaCTH, a He PA3HUIY MeKAY HOBBIM U CTapPLIM pasMepa-
mMu. B ocobom ciaydae, Korma B apryMeHTe ptr mepemaeTcsa MYyCTOW yKasaTelb,
realloc meficTByeT KaK (PYHKIIHA Malloc 1 BBIAEISIET 00JIACTh PA3MEPOM NewsS1ze.

PaHHue Bepcum 3TUX yHKLMIA NO3BOAANN CHOBA NOMYYUTL C NOMOLbI dyHKLUMKM realloc
610K, 0CBODOXAEHHBI (hyHKUMel free nocne nociefHero obpaleHus K hyHKumuam malloc,
reallocunmcalloc. 3TaXUTPOCTb CyliecTBOBaNA elwe B Version 7 M ucronb3oBasia CBONCTBO
CTpaTeruu noucka, peann3oBaHHoi B dyHKuMn malloc ans ynnoTHenus namaTtu. B OCSolaris
3Ta 0COHEHHOCTb COXPAHMACH U MOHbIHE, HO B APYrUX cUCTEMAX — HeT. OHa He LOKYMEHTH-
pOBaHa U He JOMKHA UCMONb30BaATLCA.

DYyHKIINY pacIpeaeeHus MaMATH O0ObBIYHO PeaJu3yITCA Ha OCHOBE CHUCTEMHOI'O
BBIBOBA Sbrk(2). ATOT CHUCTEMHBIN BBI3OB pacimiupsAeT (MJiu ycekaeTt) 00JacTb AUHA-
MuuecKoil maMmaTtu (Kyuwm) mporecca (puc. 7.3). IIpuMep TUIMYHON peam3aliiu
dyuxruii malloc u free mpuBoguTcs B pasgene 8.7 [Kernighan and Ritchie 1988].



268 MmaBa 7. Cpena okpysKeHuns npolecca

XO0Ts CUCTEeMHBIH BBIZOB Shrk(2) MOKeT He TOJBKO YBEJIUUYNBATD, HO U YMEHBIIIATh
00'beM MaMsATHU Ipoliecca, 60JBIITMHCTBO Bepcuii malloc u free HUKOrAa HE YMEHb-
maiotr ero. OcBo00KJaeMoe TPOCTPAHCTBO CTAHOBUTCS HOCTYITHBIM I IOCJENYIO-
IIero pacupefeieHns U, KaK IIPaBUJIO, He BO3BPAIlaeTCA AAPY — OHO IIOMeIllaeTcsa
B IIyJI cBOOOAHOM mamaATu GyHKIMHU malloc.

Ba:xkHO moHMMATBL, UTO GOJIBIIIMHCTBO Peajin3alliil BBIAEJISIOT HECKOJbKO 00JIb-
K 00'beM HaMATH, YeM TPeOyeTCs, 1 UCIIOJIb3YIOT JOIOJIHUTEILHOE IPOCTPAHCT-
BO JIJIS XpaHEHU CIYKeOHOM nH(popMaIlnu: pasMep pacipeaeeHHoro 0J10Ka, yKa-
3aTeJIb Ha CJeAYIOIIUH pacipeaeIeHHbIH 6JI0K 1 TOMY IOA00HOe. ATO 03HAUAET, UTO
3aIMCh 3a IIPeJesbl BBIAEJEHHON 00JIaCTH MOYKET YHHUUTOMKUTH CIAYKeOHYI0 MH-
dopmaruio B caenyoiieM 6s10ke. IIomo6HOTo pofa OIIMOKY YACTO HOCAT KaTacTpo-
duuecKkuii xapakTep U HaWTU UX YPE3BLIYANHO TPYAHO, IOTOMY UTO OHU MOT'YT He
TPOABJATE ce0A JOCTATOUHO AJIUTEIHHOE BPeMs.

Kpome Toro, cyiecTByeT BO3MOXKHOCTh YHHUUTOMKUTH CAYKEOHYI0 MH(MOPMAI[IIO
0JIOKa MaMATH, €CJIM 3alNCcaTh JaHHBIE IIepel HAuaJloM paciipeie/IeHHON 00JI1acTH.
3amnuck 3a Ipefesibl BLIIeJIeHHOr0 0JIOKA MaMATH MOMKET YHUUTOMKUTL He TOJBKO
cay:kebuyo nupopmaluio. [IaMaTh 70 U IMocje TaKoro 0JI0Ka MOYKET MCIO0JIb30-
BaThCA IJIA XPAHEHUA IPYTUX ITNHAMUYECKUX 00BbEKTOB. AT 00HEKThI MOT'YT OBITH
He CBS3aHbI ¢ Pa3pPYINAOINIUM UX YUYACTKOM IIPOTPAMMEI, UTO eIrle 00JIbIIIe 0CI0MK-
HSeT TTOUCK NCTOYHUKA TIOBPEIKISHN’I.

Ipyrue Bo3MOKHBIE OIIINOKY, KOTOPbIE MOT'YT OKa3aThCsA (haTaIbHBIMU, — IMOIMBIT-
Ka 0CBOOOKIeHUA 6JI0Ka TaMATH, YaKe 0CBOO0OKIeHHOr0 patee, 1 mepegava QyHK-
nuu free yKasareys, KOTOPBIH He OBLJI IIOJYYeH OT OSHOUN U3 Tpex (YHKI[UHA pac-
npeneseHus namMaTu. Ecyiu npoiece BbI3bIBaeT (PyHKI[UIO Malloc, HO 3a0bIBaeT BhI-
3BaTh PYHKIINIO free, 00beM MCIIOIL3yeMOl IaMATH HaunHaeT HeIPephIBHO yBe-
JIMYUBATHCSA; 9TO HA3BIBAIOT YTEUKOM maMaTu. Ecyiu mmporiece He 6yeT BO3BpAIllaTh
CTAaBIIMEe HEHYKHBIMU OJIOKU ITaMATH € TIOMOIIbI0 PYHKITNH free, 06beM aapecHo-
TO ITPOCTPAHCTBA, 3aHUMAaeMOr'o IIPOIeCcCOM, OyAeT MeJIeHHO YBeJIUUYnBaThCA, 0~
Ka cBOOOAHOE MMPOCTPAHCTBO HE 3aKOHUUTCA. ITO MOKET IIPUBECTU K CHUKEHUIO
TIPOU3BOAUTEIBHOCTY CUCTEMBI M3-3a JIMIITHUX 00paIleHu# K (paiay mogKauKu.

ITockoabKY OUEHBb CJIOMKHO OTHICKATH OIIMOKM, CBSI3aHHBIE C PAcCIpeaesieHueM IIa-
MSTHU, HEKOTOPBIE CUCTEMBI ITPEIOCTABIAIOT Bepcuu QYHKIIUN pacipeesieHus mna-
MATH, BBITIOJHAOIIME JOIOJHUTEIBHYIO IPOBEPKY HAJWYNSA OIITUOOK ITPU KAXKIOM
BBIZOBE. OTU Bepcuy (QYHKIUI YacTO XapaKTepu3yTCA BKJIIOUEHUEM CIIeIUaib-
HOI OMOJIMOTEKU peaKTopa cBa3eil. KpoMe TOro, CyIecTBYIOT OOIIeIOCTYITHEIE UC-
XOIHBIE TEKCTHI, KOTOPhIE MOXKHO CKOMIIMJINPOBATE CO CIEINAJIbLHLIMY (PIaramMu,
PasperIaIMMy IPOBeIeHNe HOIOJIHATEJILHLIX IIPOBEPOK BO BPEMS BBIIIOJIHEHM .

OnepaumnoHHble cuctemsl FreeBSD, Mac OS X u Linux noaaep:u1BatoT 4ON0ONHUTENbHbIE BO3-
MOXHOCTYM OTNAfIKM Yepe3 yCTaHOBKY nepemMeHHbix cpeabl. Kpome Toro, 6ubnnoteke FreeBSD
MOXHO nepeAaTb AONOAHUTENbHbIE MapaMeTpbl Yepe3 CUMBOIMYECKYIO CCbINKY /etc/mal-
loc.conf.
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AnbTepHaTUBHbIe PYHKL UM pacnpeaeneHus namaTm

CymiecTByeT 60JIbIIIOe KOJIUYECTBO (PYHKITNH, KOTOPbIEe MOT'YT CIYKUTH 3aMEHOH
A malloc u free. HeKoTOphIe CUCTEMEBI yiKe BKJIIOUYAIOT OMOJINOTEKY C aJbTepHA-
TUBHBIMU peasudanuaMu QyHKIUI pacrnpenejeHud namMATU. [pyrue cucTeMbl
IOAJIEPKMBAIOT TOJBKO CTaHAapPTHBIE (PYHKIIMU, OCTABJIAA IIPOrpaMMUCTaAM Ipa-
BO CKaQUMBaTh U MCIIOJIB30BAaTh aJIbT€PHATHUBHBIE 61/16JII/IOT€KI/I, €CJI1 OHHU TOrO IIO-
JKeJaioT. 37ech MbI YIIOMSHEM HEeKOTOpPhIe U3 aJbTePDHATHUB.

libmalloc

OrnepalnoHHLIE CHCTEMbI, OCHOBaHHBIE Ha SVR4, Takue kKak Solaris, BKIOUYA0T
6ubamoTeKy libmalloc, MOAAEPKUBAIOIIYIO PAJ MHTEP()EHCcOB, COOTBETCTBYIO-
X PYyHKIUAM pacipeaeaenns namaTu craggapra ISO C. Bubauorexka libmalloc
BKJIIOUAeT B ce0sa (pyHKI[MIO mallopt, MO3BOJSIONIYIO IIPOIleCCy yCTaHABIUBATH
ompeziesieHHbIe IIepeMeHHbIe, YITPABJIAIONINe TIoBeeHeM (DYHKITHUI paciupeaese-
Hug naMmaTu. Kpome Toro, B 6ubanoTexe nMmeercs pyHKITUS mallinfo, ¢ TOMOIIIbIO
KOTOPOM MOKHO ITOJIYUUTh CTATUCTUKY IT0 QYHKIIUAM pacipeeIeHus TaMATH.

vmalloc

B [Vo 1996] onuckiBaeTcsa 6udanoTexka GyHKIINHA pacpenesieHnsa IaMaTH, KO-
TOpas II03BOJIAET UCIOJIb30BATh PA3JIUYHBIE IPUEMBI [IJIA PA3JIUYHBIX 00JIacTei
naMaTu. B gomosHeHne K criennuuUYHLIM QYHKITUAM 0ubamnoTera vmalloc mpe-
IOCTaBJIAET QYHKIIUY, SMYJIUPYIOIINEe CTAaHAAPTHRIE GYHKINU PACIIPeeIeHU
namaru craggapra ISO C.
quick-fit

TpaiuIlMOHHO B KaYeCcTBe CTAHAAPTHOIO AJTOPUTMA BBIJEJIEHUS IIaAMSTU KC-
moJIb3yeTcsi anbo MeTon Hauryuiiero npubam:xenns (best-fit), 1u6o merox mep-
Boro moxxoxsrero (first-fit). Aaropurm quick-fit (6ercTporo mpubausxenms)
TPEBOCXOIUT II0 CKOPOCTH JIFOO0M 13 HUX, HO NCII0JIB3yeT 60JbIie mnamAaTu. Omnu-
caHUe 3TOro ajaropuTMma MoskHO HaliTu B [ Weinstock and Wulf 1988]. B ero oc-
HOBE JIEJKUT IPUHITUI PasgesieHus MaMATH Ha OJIOKU Pa3JNuUYHBIX PasMepPOB
¥ pa3MeIlleHUsA UX B PA3JIMUHBIX CIIUCKAX CBOOOTHBIX OJIOKOB B 3aBUCIMOCTHU OT
pasmMepa. BoJIBIIMHCTBO COBPEMEHHBIX peausanuii GyHKIUN yIpaBIeHUA IIa-
MATHIO OCHOBAHBI Ha ajaropuTtme quick-fit.

jemalloc

jemalloc — aTO peanmsalius ceMeiicTBa OMOJMOTEUHBIX (PYHKIIUU malloc, uc-
nosb3yemad 1o ymosrdauuioo B OC FreeBSD 8.0. Ona xoporrro Mmaciirabupyercsa
IPU UCIIOJI30BAHNY B MHOT'OIIOTOUHBIX IIPUJIOMKEHUAX, IIPU BBITIOJTHEHUY B MHO-
TOIIPOIIECCOPHBIX cucTeMaX. OmmcaHme W OIEHKY IPOM3BOJUTEIBHOCTU ITOM
peasusanuu MmoxxkHO HaliTu B [Evans 2006].

TCMalloc

Bubauorexka TCMalloc mpoeKkTupoBajiach KaK 3aMeHa CeMeWCTBY (GYHKIIHMA
malloc ¢ 1esbi0 00ecreunTh 60Jiee BEICOKYIO IPOM3BOAUTEIbHOCTD, MACIIITA0OM-
pyemMocTh 1 5((PeKTUBHOCTD MCIIOJIb30BAHUA MaMATH. YTOOBI n36e:KaTh JUIII-
HUX HaKJaJHBIX PACXOJOB HAa HCIIOJb30BaHHE MeXaHu3Ma OJOKMPOBKU, OHA
WCIIOJIB3YeT JIOKAJbHBIE IIYJIbI IaMSATHU JJIS IIOTOKOB BBHIIIOJIHEHU T, 13 KOTOPBIX
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TIPOM3BOAMUTCS BBIJEJIEHNE TaMATU U Ky/Ja BO3BpalllaeTcsa 0CBOOOKIaeMas Ia-
MATh. OHA TaKKe BKJII0UAeT BCTPOCHHBIE MHCTPYMEHTHI IPOBEPKU U ITPOMUIII-
poBaHUA AUHAMUYECKON MaMATH, C I[eJbI0 IIOMOYb B OTJIaKE U aHAJIN3€e 0CO-
OGeHHOCTel NCII0JIb30BaHUI JTUHAMUYECKON mamMaTu. Bubauorexa TCMalloc pac-
mpocrpausercsa komnaunueit Google B mcxoqubix Tekcrax. Kparkoe ee ommca-
Hre Mo)KHO HalTu B [Ghemawat and Menage 2005].

dyukmua alloca

Jro elie ogHa PYHKIINA, KOTOpAadA 3aciy:KuBaeT BHUMaHuA. PyHKIuA alloca
BBIBBIBAETCS TOUHO TaK JKe, KaK (GPYHKI[UA nalloc, HO BBIZEISIeT IaMATh He B KY-
e, a B KaJpe CTeKa TeKyIeil GyHKIuu. [IpenMyIecTBo TaKOro BbIIeIeHU I1a-
MSTH 3aKJOYAeTCS B OTCYTCTBUU HEOOXOZUMOCTH OCBOOOXKIATH BBIJEJIEHHOE
IIPOCTPAHCTBO — 9TO IIPOUCXOAUT aBTOMATUUECKHU IMOCJE BbIXOJA U3 PYHKIIUU.
dyuKIua alloca yBeIUUYMBaeT pasMep Kajapa creka. HemocTaTok 5Toi (hyHK-
AU B TOM, UTO OHA HE MOYKET MCIIOJIb30BAThCS B CHCTEMAaX, Ile HeBOZMOMKHO
YBeJIUYUTH KaAp CTeKa mocJje Bbi3oBa GyHKIMU. TeM He MeHee OHa UCIIOIb3yeT-
cd BO MHOTMX NIPOTPAMMHBIX ITaKeTaX, W CYIIECTBYIOT ee pean3aliuil mJIsd
0OJIBIIIOTO KOJIMUECTBA CUCTEM.

Bce ueTbipe nnatopmbl, 06CyKAaEMbIE B ITON KHUTE, NOAAEPKUBAIOT DYHKUMIO alloca.

7.9. NNepemeHHble OKpYy>XXeHUsa

Kax yske roBopuJIOCH BBIIIIE, CTPOKA OKPYIKEHN 00BIYHO 3aIICLIBAETCS B (popMaTe
name=value

Axpo UNIX Hukorza He odpariaeTcs K 3TUM CTPOKAM; NX MHTEPIIPeTAIlNs IOJIHO-
CTBIO 3aBHCUT OT CAMUX IPUIOKeHui. Tak, HampuMep, KOMaHIHbIE 000JTOUKH HC-
TOJIL3YIOT B CBOEH paboTe MHOTOUMCJIEHHBIEe IIepeMeHHbIe OKPY KeHusa. HekoTopbie
u3 HUxX, Takme Kak HOME m USER, ycraHaBiamBaioTCA aBTOMATUYECKHU IIPU BXOIe
B CHCTEMY, JPYTHUE OIPeAesIAI0TCA Mob3oBaTeaeM. OOBIUHO MHUIINATU3AIINAA TIe-
PEMEHHBIX OKPYKEHUA IIPOU3BOAUTCA B (haiijie HAUAJIHLHOTO 3aIyCKa KOMaHIHOM
ob6osiouku. Eciiut, HamipuMep, yCTaHOBUTH IEPEMEHHY IO CPEbl OKPYsKe ! MATLPATH,
oHa OymeT coolIiarh KoMmaHAHBIM ob6osoukam Bourne shell, GNU Bourne-again
shell 1 Korn shell umsa xarajora, B KOTOPOM HaXOAUTCS SJIEKTPOHHASA ITOUTA.

Cramgapt ISO C ompegenser pyHKIINIO, C IIOMOIIbI0 KOTOPOM MOYKHO IIOJYUYUTH
3HaueHUe J00i IIepeMeHHO OKPY KeHN s, HO OrOBAPKUBAET, UTO COLEPIKIIMOE Cpe-
bl OKPYKEHUS 3aBUCUT OT pPeaIus3alium.

#include <stdlib.h>
char =getenv(const char =name);

Bosspaiiiaet ykasaTesb Ha 3HaUeHUE IePeMeHHOI
c umeneM name unu NULL, ecmu mepeMeHHasA He HalijeHA

O6parure BHUMaHWe, UTO 9Ta (PYHKI[MA BO3BpAIllaeT yKasaTejlb HA MOJCTPOKY
value B cTpoke name=value. Korga Hy»KHO MOJYyUYUTH 3HAUEHUE KOHKPETHOH Iepe-
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MeHHOU OKPYsKeHUud, Bcerjga cjaeyeT UCII0JIb30BaTh PYHKIIUIO getenv BMeCTO npsd-
MOTo Oﬁpa]lleHI/IH K MaccuBy environ.

Heroropeie nepemennsbie okpyskerusd B Single UNIX Specification onpenenstores
craggaprom POSIX.1, Torma Kak Apyrue onpeaesieHbl TOJILKO B CICTEMAX, KOTOPhIE
noagep:xuBaioT pacinupenns XSI. B tabu. 7.1 mepeunciieHsl IIepeMeHHbIe OKPYIKe-
Hus, onpegensiemble B Single UNIX Specification, a TaxkKe oTMeueHO, KaKNMK
peasim3anuaAMU OHU MO Aep:KuBa0TCA. IlepeMeHHBIE OKDPYIKEHMA, OIpeieigdeMble
craggaprTom POSIX.1, orMeueHbI TOUKOM, OCTaJbHBIE ABJIAIOTCA PACHINPEHUAMU
XSI. B ueThipex peannsaiuax, 00Cy:KIaeMbIX B JAHHONM KHUTe, MOAAePIKNBAETCS
MHOTO JOIOJHUTEJbHBIX IIePEeMEeHHBIX OKpy:keHus. OOpaTuTe BHUMAaHNE, UTO
craugapT ISO C He ompeesisieT HUKAKUX IIEPEMEHHBIX OKPYKEeHU .

Tabauuya 7.1. IlepemernHnuvie Okpyscenus, onpedensemvie cmandapmom Single UNIX
Specification

Ilepemen- | POSIX.1| FreeBSD| Linux| Mac OS X | Sola- | Onucaunue

Has 8.0 3.2.0 [ 10.6.8 ris 10

COLUMNS . . . . . ITuprnaa cTpoKY TEpMUHAIA

DATEMSK XSI . . . ITosabril myTh K (aiiry mab-
JIoHa g pyHKIuuU getda-
te(3)

HOME . . . . . Jomamauii kaTamor

LANG . . . . . HasBaunue ysoxkanu (A3bIKO-

BBIX HAaCTPOEK)

LC_ALL . . . . . HasBanue ysoxkaau (A3bIKO-
BBIX HAaCTPOEK)

LC_COLLATE . . . . . HasBanue ysoxkanu (A3bIKO-
BBIX HACTPOEK) IJIsI BBIIIOJI-
HEeHUS CPaBHEHUSA

LC_CTYPE . . . . . HasBaunue sokanu (A3bIKO-
BBIX HACTPOEK) IJIs KJIaCCU-
(uKaIUy CUMBOJIOB I3BIKA

LC_MESSAGES . . . . . HasBaunue ysoxkanu (A3bIKO-
BBIX HACTPOEK) AJIs1 BBIBOJA
CcOoO0O0ITIeHn it

LC_MONETARY . . . . . HasBaunue soxkanu (A3bIKO-

BBIX Hac'rpoeR) AJad 1nmpen-
CTaBJIEHUA OEHEXHBIX Be-
JNYUH

LC_NUMERIC . . . . . HasBanue ysoxkanu (A3bIKO-
BBIX HACTPOEK) AJIS Ipej-
CTaBJIEHUSA YUCEJ

LC_TIME . . . . . HasBanue ysoxkanu (A3bIKO-
BBIX HACTPOEK) IJisd popMma-
TUPOBAHUA AaThl 1 BpeMeHU
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Tabauya 7.1 (npodonsicenue)

Ilepemen- | POSIX.1| FreeBSD| Linux| Mac OS X | Sola- | Onucaume

Has 8.0 3.2.0 [ 10.6.8 ris 10

LINES . . . . . KosnnuecTBO CTpOK Tepmu-
HaJga

LOGNAME . . . . . Wwmsa nonbp3oBatens

MSGVERB XSI . . . . OmnpezesnsgeTr KOMIOHEHT CO-
o0IIeHnA, KOTOPBIN OymeT
BBIBOAUTHCA (GYyHKIIHEHR
fmtmsg(3)

NLSPATH . . . J . [ITa6soH mMeHHU KarTaJora
C COOOIIeHUAMU

PATH . . . . . CHOHCOK KaTaJIoroB [AJIA IIO-
WICKA BBITIOJTHSIEMBIX (haiiIoB

PWD . . . . . AGCONIOTHBIN TYTh K TEKY-
meMy KaTaJjory

SHELL . . . . . Wms komaHIHONI 000JI0UKH,
IPeAIIOYNTAaEeMOI IT0JIH30Ba-
TejJeM

TERM . . . . . Tun repmMuHaIa

TMPDIR . . . . . ITyTts ¥ KaTasory niasa Bpe-
MEeHHBIX (ailjIoB

TZ . . . . . Nuadpopmanmua o gacoBoMm

Imosce

WHorna mokeTr moTpeboBaThCs He TOJIbKO II0JIYYNUTh, HO 1 U3MEHUTDH 3HAUEHNE CY-
IIeCTBYIOIIEN IepeMeHHON UM AasKe 100aBUTh HOBYIO. (B ciemyroreii riiaBe Mbl
paccMOTpUM, KaK MOYKHO OKa3bIBaTh BJIUAHUE HA CPENY OKPYIKEHUS TEeKYIIero
¥ JIFOOBIX TOPOKAEHHBIX UM IIpoiieccoB. Mbl He MOKeM M3MEHUTD CPeNy OKpYyIKe-
HUA POAUTEIHCKOTO IIPOIlecca, KOTOPBIN 3aYacTyIO SBJIAETCS KOMaHAHON 000/10Y-
Koit. Tem He MeHee G110 ObI yI0OHO UMETh BO3MOKHOCTD U3MEHATH CPeAy OKPYIKe-
HUA TEKYIIero npoiecca.) K coskasienuto, He Bce CUCTEMBI IOIEPKUBAOT 9TY BO3-
MOYKHOCTB. B Ta6u1. 7.2 IpUBOAUTCSA CIUCOK (YHKIIMH, KOTOPHIE IOAAEPKNBAIOTCA
PasINUYHBLIMU CTaHIAPTAMHU U PeaInu3aIusaMU.

Tabruya 7.2. Pasnuunvie QYHKYUU 0N pabomul co cpedoil OKPYHCeHU s

dDynrnug | ISO C | POSIX.1| FreeBSD 8.0 | Linux 3.2.0| Mac OS X 10.6.8 | Solaris 10
getenv . . . . . .
putenv XSI . . . .
setenv . . . .

unsetenv . . . .

clearenv
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OyHKuMA clearenv He BxoauT B cTaHAapT Single UNIX Specification. OHa ucnonb3yetcs
ANs yAaNneHus Bcex 3anuceil M3 cnmcka CTPOK OKPYKEHUS.

Huxe nprBogATCS HPOTOTUIILI BTOPOI, TPETHEMH 1 UeTBePTOi (hyHKIMi 13 TabI. 7.2.

#include <stdlib.h>
int putenv(char =str);

Boasparaer 0 B ciryuae ycnexa,
HeHyJIeBOe 3HaUeHNe — B CJIydae OIIUOKY

int setenv(const char =name, const char =value, int rewrite);
int unsetenv(const char =*name);

06e Bosspaiaior 0 B ciryuae ycmexa, -1 — B cirydae OIInOK T

HeticTBYIOT 3TH QYHKIIUU CIAETYIOITUM 00PAa30M.

e @MyHKIMA putenv IpPpUHUMAET CTPOKY B opMaTe name=value M TIOMEIIAeT ee
B CIIMCOK IIePEeMEHHBIX OKPYyKeHud. Eciu mepeMeHHAA ¢ UMEHEM name yiKe cy-
IIeCTBYeT, OHA OyaeT yaajieHa mepej BCTABKOM HOBOM CTPOKH.

e @yHKNuA Setenv mprcBauBaeT IepeMeHHON name sHaueHue value. Ecau mepe-
MeHHAas name y:Ke CYIIIeCTBYeT B Cpelie OKPYKeHUs, Toraa: (a) ecau apryMeHT
rewrite He paBeH HYJIIO, CYIIECTBYIOIIlee OIpeaesieHre IePeMeHHON cHauaja
ymanasieTcs us cnucka; (0) ecoiu apryMeHT rewrite paBeH HYJII0, CYIIIeCTBYIOIee
oIpeziesieHNe IIePEMEHHON He yoaJsieTcs, HOBOe 3HaueHue value He 3allOMUHa-
ercsa u (GYHKIIMSI BO3BpAIlaeT yIpaBJeHre 0e3 Mpu3HaKa OIINOKHU.

e @yHKIUA Unsetenv ygajseT onpeaeseHne IepeMeHHo ¢ umeHeM name. Eciu 3a-
JAHHOU IepeMeHHO He CYIIIeCTBYET, 9TO He CUNTAETCA OIIUOKOM.

06patuTe BHUMAHME Ha pa3nyusa MeX Ay GyHKUMAMM puteny u setenv. PyHkuma setenv Bbi-
AensieT NamMATb, 4TOObI CO3[ATh CTPOKY name=value 3 CBOUX apryMeHToB, a putenv npocTo
BCTaBASAET NepefaHHyto el CTPOKY HEeNOCPeACTBEHHO B CMUCOK NMepPeMeHHbIX OKpYKEeHUS.
MHorve peanusauuu feiCTBYIOT UMEHHO TaK, N03TOMy Gbin1o Gbl OWKMGKO NepesaBaTh hyHK-
UMK putenv CTPOKM, pa3MellieHHbIe B CTEKE, TaK KaK NaMsTh CTeKa elye He pa3 GyaeT ucnons-
30BaHa N0C/e TOro, KaK TeKylas GYHKLUA BEPHET YNPABIEHUE B BbI3bIBAIOLLYIO NPOTrpaMMy.

Bru110 OB MHTEPECHO y3HATH, KaKue AeHiCTBUSA BLIMOJHAIOTCSI d3TUMU PYHKITAAMKI
IpU U3MEHEHUY CIIUCKA ITIEPEMEeHHbBIX OKPYKeHNUsa. BcmoMHUTE prc. 7.3: CIIUCOK TIe-
PEMEHHBIX OKPY:KEHUA — BTO MAaCCUB yKasaTeJsell Ha CTpoKu (opmara name=value,
¥ 3TU CTPOKU OOBIUHO XPAHATCA B BepPXHEIH UYacTU aApPecHOT0 IMPOCTPAHCTBA IIPO-
mecca — Hag crekoM. Onepanus yaajJeHus CTPOKY BBIVIALUT AOCTATOYHO IIPOCTO;
MBI HAXOAUM HYKHBIN yKasaTeJb B MacCUBe U IIepeMelraeM BCe MIOCJIeIyIoIe
ykasaTejau Ha ogquH BHU3. Ho omeparnusa 1o00aB/IeHI S HOBOI CTPOKY MJIM N3MEHEeHU
CYIIeCTBYIOIIEN OKasbIiBaeTcs 0ojee cyio:kHOI. IIpocTpaHCTBO HAZL CTEKOM HE MO-
JKeT ObITh Pa3ABUHYTO, IOTOMY UTO 3Ta 00JIACTh YACTO HAXOAUTCS B CTAPIIIUX aape-
cax aJpecHOro MPOCTPAHCTBA IIPOIlecca M He MOJKET PacTy BBEPX; OHA TaKiKe He
MOJKeT PacTy BHUS3, IIOTOMY UTO HUKE HAXOIUTCA CTEK, KOTOPBIN HE MOKET OBITh
TepeMeIreH.
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1. Eciu He0O0X0AMMO N3MEHUTDH 3HAUEHME CYIIeCTBYIOIIeH mepeMeH O’ name:

a. Ecom nawHA TOACTPOKM value MeHbINe WJIM PaBHA CYINECTBYIOIE, HOBaA
TOJICTPOKA IIPOCTO KONMMUPYETCHA ITIOBEPX CYIECTBYIOIIEH.

b. Eciau gnuHa moACTPOKU value OOJbIe CYIeCTBYIONeH, He00X0AMMO BhIIe-
JIUTH TaMATH AJIA HOBOU CTPOKHU C ITIOMOINBI0 (DYHKIIUY Malloc, CKOMUPOBaTh
TyAa HOBYIO CTPOKY U 3aTe€M 3aMEHUTh B MacCUBe CTapbId YKasaTeJIb Ha HO-
BBIH.

2. Ecam nobasisercsa HOBasA llepeMeHHasA, TPeOyIoTcs 6ojiee CI0KHbBIE TeHCTBUA.
ITpesx e Bcero HyKHO BBI3BATh (hYHKIIUIO Malloc, BEIAEIUTDH HaMATH AJIS CTPO-
KU B (popmare name=value u CKOIMPOBATH €€ Tyaa.

a. 3areM, ecju HOBasd IepeMeHHas N00aBJISETCSA BIIEPBBIE, CJIEAYET OMATH BbI-
3BaTh Malloc AJIA BbIAEIEHUS IaMATH 0 HOBBIM MacCUB yKasaTe e, CKOI M-
poBaTh CIMCOK yKasaTeJseil B HOBO€ MEeCTO, H00aBUTh K HEMY yKasaTeJb Ha
HOBYIO CTPOKY U, padyMeeTcCs, IOMECTUTh B KOHEII CIINCKA ITyCTOH YKa3aTeJb.
Haxomerlr, sanmucaThb B IepeMeHHY0 environ agpec HOBOro cuucka. Ooparure
BHUMAaHNE: eCJIV N3HAYAJIbHO CIIUCOK MePEeMEeHHbBIX OKPYIKeHUsA pasMeras-
¢ BhIIIe cTeKa (puc. 7.3), To Temephb OH IIePEeMEeCTUTCS B 00J1aCTh JUHAMUYE-
CcKoli maMATH (B Kyuy). OmHaKo O0JIBIITUHCTBO YKa3aTe el B 9TOM CIIUCKe TI0-
IpekHeMYy OyAyT YKasbIBaTh Ha CTPOKM, Pa3MeIleHHbIe BIIIe CTeKa.

b. Eciu mobaBieHue IepeMeHHOH TPOM3BOAUTCSA He B IEPBBIHA pas, MBI yiKe
3HaeM, UYTO COUCOK yKasaTeJsell pacroJaraercs B Kyue. [[0aToMy HYKHO BbI-
3BaTh realloc, YTOOBI BBIAEJUTH MECTO IJis ellle OJHOTO yKasaTessa, moba-
BUTD B CITMUCOK HOBYIO CTPOKY name=value (Ha MeCTO MyCTOT0 YKas3aTeJd) 1 3a-
TeM 3aI1CaTh ITYCTON yKa3aTeJ b B CAMBIN KOHEI] CITHCKA.

7.10. dyHKUuUN setimp n longjmp

B aspike C Henb3sa BBIMIOJHUTH 0e3yCJIOBHBIN mepexon (omepaTop goto) K MeTKe
B TeJie Apyroi GpyHKIuN. B TaKnX ciaydasax HeoOXOAMMO HMCI0JIb30BAaTh (PYHKIIIN
setjmp u longjmp. Ilo3gHee MBI yBUIUM, UTO 3TU (GYHKIIUU OUE€Hb YIOOHBI AJ1d o0pa-
OOTKHU OIIMOOYHBIX CUTYAINii, KOTJa OIINOKA IIPOUCXOIUT B IVIYOOKO BJIOKEHHOM
BBbIBOBE (DYHKITUMU.

PaccmoTpuM mporpaMMy-3aroOTOBKY M3 JuUCTHUHTa 7.4. 37ech mMMeeTcs TJIaBHBINA
IIUKJI, KOTOPBIH YUTaeT CTPOKY CO CTAHIAPTHOT'O BBOA 1 BLI3BIBAET MJIsI 06PabOTKU
Kaskaon m3 Hux GyHKIU do_line. dTa QYHKIMSA B CBOIO ouepenb obOpalaeTcs
K yHKIIUY get_token, KoTopas BEIOMpAET U3 BXOAHOU CTPOKY OUEePETHYIO JIEeKCEMY.
IIpenmosaraercs, 4To mepBas JeKceMa CTPOKHU SBJSETCI HEKOTOPOW KOMAaHIOMH,
U oriepaTop switch ompenpesnsaeT, Kak o00pabaThIBaTh KaMKAYIO U3 KoMaHa. [{ia equH-
CTBEHHOU IIOKa3aHHON 3/IeCh KOMaHbl BLI3bIBaeTCA PYHKIIMA cmnd_add.

IIporpamma u3 jguctuHra 7.4 mpeacTaBsgeT co00i TUITUYHYIO 3aTOTOBKY AJIA PO~
TpaMM, KOTOPBIE UNTAIOT KOMaHbI, OIIPEEIAIOT UX TUII ¥ 3aTE€M BBI3BIBAIOT (DYyHK-
UM, COOTBETCTBYIOIIME KoMaHgaM. Ha puc. 7.4 mokasaHo, KaK MOT ObI BEITVISAIETH
CTeK mocJe BbI3oBa (pyHKIMuU cmd_add.
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Jucmune 7.4. Tunuynas 3a20moka npozpammsL 00pabomKu KOMaHo
#include "apue.h”
#tdefine TOK_ADD 5

void do_line(char =);
void cmd_add(void);

int get_token(void)
int

main(void)

{

char 1line[MAXLINE]

while (fgets(line, MAXLINE, stdin) != NULL)
do_line(line);

exit(0);
}
char =tok_ptr; /* rnobanbHblil ykasaTens ang get_token() =/
void
do_line(char =ptr) /* 00paboTka OAHOM CTPOKW BBOAA */
{
int cmd;
tok_ptr = ptr;
while ((cmd = get_token()) > 0) {
switch (cmd) { /+ ong kaxmol KomaHie CBOW onepaTop case x/
case TOK_ADD:
cmd_add();
break
}
}
}
void

cmd_add(void)
{

int token;

token = get_token()
/* ocTalbHbe ferncTsus no obpaboTke ATOW KOMaHab */

}

int
get_token(void)
{

/* NOMYyYUTb O4EPEAHYI NeKCeMmy K3 CTPOKW, Ha KOTOpyl ykassBaeT tok_ptr =/

}

IlepemeHHBIE C aBTOMATHUUYECKUM KJIACCOM PAa3MEIeHUA XPaHATCA B IIpeaesax
KaJpoB cTeKa Kaaou us QyHKmuii. MaccuB line XpaHUTCA B KaJape cTeKa PyHK-
UM Main, IeJo4yncJAeHHad IepeMeHHada cnd — B Kagpe cTeka QyHKIuU do_line, mme-
JIOUHMCJIeHHAad IepeMeHHad token — B Kagpe cTeka QyHKIum cnd_add.
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[lHo cTeka Crapume agpeca

Kagp cTeka
yHKUNN main

Kapgp cteka
oyHKUMN do_line

Kagp creka
HanpaeneHue l hyHKLMM cnd_add

pocTa cTeka

Mnagwwe agpeca

Puc. 7.4. Cocmosanue cmekxa nocJe 6v.308a pynkyuw cnd_add

Kax y»xe roBopuioch, TaK0o# TUII pacKJIaAKM CTeKa JOCTATOUYHO TUITMYEH, HO He 004-
3aresieH. CTeKu He 00s3aTeJIbHO JOJIYKHBI PACTHU B HAIIPABJIEHUN MJIAIIINX aJPECOB
naMmaTu. B cucremax, He IMEIOIIMX allIIapaTHON HOAAEPIKKY MeXaH3Ma CTeKa, ero
peanusanus Ha a3biKe C Moryia ObI ICIIOJIL30BATh CBA3aHHBIN CIIMCOK KapPOB CTEeKAa.

IIpu paspaboTKe ImporpaMM, IOJOOHBIX IPENCTABJEHHOI B JIMCTHUHTE 7.4, YacTO
BOBHUKaeET mrpobsiema 06paboTKku HedaTaabHBIX omnboK. Hampumep, ecau GyHK-
mua cmd_add BCTpedyaeT OIMIUOKY, CKayKeM HeIOIYCTHMOE YKCJIO0, MOKET MOTpebo-
BaThCSA BEIBECTH COOOITIeHEe 00 OITNOKe, TPOUTHOPUPOBATH OCTAIbHYIO YACTh BXO/I-
HOM CTPOKU U BEPHYTHCA B (DYHKIIWIO Main, YTOOBI mepeiTu K 00paboTKe CIeyio-
mieii crpoku. Ho Korga ommndka BOBHUKAET B INIYOOKO BJIOYKEHHON (DYHKINU, Cle-
jgatb 9To Ha C mocraTouHno TpynHo. (B aTom nmpumepe pyHKIMA cmd_add HaXomauTcsa
HA BTOPOM YPOBHE BJIOKEHHOCTU OTHOCHUTEJIbHO (DYHKIIMU Main, HO OYE€Hb YacTo
TOYKa, U3 KOTOPOi TpebyeTcsa BepHYThCS, HAXOAUTCS Ha ISITOM YPOBHE BJIOYKEH-
HOCTH 1 faxke riay6:ke.) Ecau B Kaskayio QyHKIINIO J00aBIATH KO, KOTOPBIH OymeT
BO3BpaIlaTh IPU3HAK OIIUOKY HA OAUH YPOBEHb BBEPX, UCXOJHBIE TEKCTHI CTAHYT
HeyZ000UnTaeMbIMH.

Perrternne 1o mpo6sieMbl 3aKJII0YAETCSA B UCIIOIb30BAHUY HEJIOKAJBHBIX IEePEeXo-
IOB: pyHKIUI setjmp u longjmp. OmpenesieHne «HeJOKAJbLHBIN» 03HAUAET, UTO MbI
He HCII0Jb3yeM OOBIUHBIN oIlepaTop mepexona s3bika C, BMECTO 9TOr0 MbI BBIIOJI-
HAEM 00paTHBIN Mepexo uepesd KaJaphbl CTeKa K HeKOTOPO (PYHKITNM, KOTopasa Ha-
XOJIUTCA B IIETIOYKEe BHIBOBOB HA IIYTH K TEKYIIell QyHKIUN.

#include <setjmp.h>
int setjmp(jmp_buf env);

Bossparmaer 0, ecsiu BEI3BaHA HETIOCPEACTBEHHO, MV HEHYJI€BOE 3HAUEHNE,
ecJiu BO3BPAT IIPOMU30IIIEeJI B Pe3yabTaTe o0paIeHus K QYyHKIIUHT 1ongjmp

void longjmp(jmp_buf env, int val);

dyHKIIUA setjmp BBIBBIBAETCA M3 TOUKM, KyJa TpeOyeTcd BEPHYTBHCA; B JaHHOM
npuMepe oHa HaxoauTces B QyHKIIUM nain. B aTom ciyuae setjmp Bo3BpaliaeT 3Haue-
Hue 0, IOTOMY YTO 9TO HEIIOCPEACTBEHHBIN BhI30B QYHKIUU. APryMeHT env QyHK-
Uy setjmp mMeeT CHemUAJbLHBIA THUII jmp_buf. OTOT TUII JaHHBIX — CBOErO poia
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MaccuB, KOTOPBIM MOKET XPaHUTh WH(POPMAIUI0, HEOOXOIUMYIO IJIA BOCCTAHOB-
JIGHUSI COCTOSHUS CTEKa, Korzia 0y jeT nponsBesieH BbI30B GyHKIuuU longjmp. O6bIg-
HO IlepeMeHHad eV ABJIAEeTC TJI00aJIbHOM, TaK KaK OHA JOJIMKHA ObITH JOCTYITHA 13
IpPyrux GyHKIUH.

Korpa Bosuukaer omunbka, HanmpuMep, B QyHKIuu cnd_add, MBI BBI3BIBAE€M 1ongjmp
c IByMsA apryMeHTaMu. IIepBbIii — TOT CAMBIN €1V, KOTOPBIH MCIIOJIb30BAJICA IIPU
obparreHuu K setjmp, a BTopoit — val, sHaueHue, OTAUYHOE OT HYJIsI, KOTOPOEe CTAHO-
BUTCS BO3BpAIlaeMbIM 3HaueHHEM QyHKIuU setjmp. Bropoil aprymeHT mo3BosgeT
BBIBBIBATH 10Ngjmp GoJiee oHOTO pasa IJid Kaskaoro setjmp. Hampumep, MOKHO OBI-
JIO GBI BBIIIOJTHUTD IIEPEXO]T C IIOMOIIILI0 10ongjmp 3 cmd_add co 3HaUeHUEM apTryMeH-
Ta val, paBHBIM 1, a u3 get_token — co sHmaueHueM val, paBHBIM 2. B TakoMm ciryuae
setjmp B pyHKIIUU main OymeT Bo3BpaIiaTh aubo 1, 1ubo 2, 4To ITO3BOJUT OIIpee-
JIUTh, OTKYyAa OBLJI IPOM3BeieH mepexon — u3 cnd_add mau u3 get_token.

Temeps BepHEMCA K HallleMy IIpuMepy. B muctunre 7.5 npuBogaTca QyHKIuT cnd_
add u main. (IBe npyrue dbyukuu, do_line u get_token, ocraauch 6e3 n3MeHEeHUIA.)

Jucmune 7.5. IIpumep ucnorvsosanus Gyrnxyuil setjmp u longjmp

#include "apue.h”
#include <setjmp.h>

#idefine TOK_ADD 5
jmp_buf jmpbuffer
int

main(void)

{
char 1ine[MAXLINE];

if (setjmp(jmpbuffer) != 0)
printf( ouwnbka");

while (fgets(line, MAXLINE, stdin) != NULL)
do_line(line);

exit(0);

void
cmd_add(void)
{

int token;

token = get_token()

if (token < 0) /* npoBepka Hanuuus ownbku x/
longjmp(jmpbuffer, 1);

/* ocTaNlbHble feicTBua no 06paboTke 9TON KOMaHOb */

}

Korpga naunnaerca BeImosHeHVe QYHKIIUY Nain, QyHKIUA setjmp sanmcbIiBaeT BCIO
Heo0XoamMyio nH(GOPMAIINIO B IIepeMeHHyo jmpbuffer 1 BosBpartaer 3Hauenue 0.
3arem BhI3bIBaeTcA QYHKIUA d0_line, KoTopas B CBOIO OYepeb BHI3BIBAET (PyHK-
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muto cnd_add. Temeps npeanoio:KuM, UTO ObLiIa O0HApPYsKeHa HeKas omuoka. [lepex
BBIBOBOM (PyHKITMH longjmp um3 cmd_add cTeK BBITVIAAUT, KaK MOKa3aHO Ha puc. 7.4.
DyHKIUa 1ongjmp «pacKpydunBaeT» CTeK B OOPATHYIO CTOPOHY — IO Kajapa GyHK-
UU main, BeIOpackiBas KaJaphl, CO3MaHHBIE BO BpeMs BbI3oBa (pyHKIImit cmd_add
u do_line (puc. 7.5). B pesysnbrare BpI3oBa (DYHKIIUU 10Ngjmp IPOUCXOAUT BO3BPAT
u3 GpyHKIUU setjmp B main, HO Ha 9TOT pas3 Bo3BpallaeMoe 3HaueHmne paBHo 1 (BTO-
poit mapameTp longjmp).

[IHo cTeka CrapLuue aapeca

Kagp cteka
yHKUNN main

Hanpasnexue
pocra cTeka

Mnagwwue agpeca

Puc. 7.5. Cocmosanue cmeka nocae 6b.308a QYHKYUL longjmp

MNepemeHHbIe C KNaccamMmu pasMeLLeHus
register, automatic n volatile

Mg1 yBuzenn, Kak BBITVIAMUT CTEK Iocje BbI3oBa (pyHKIUuU longjmp. Ciaemyronmuii
BOIIPOC, HA KOTOPBIN IIPEJICTOUT OTBETUTH, — KAKOBO COCTOSTHIE aBTOMATUYECKUX
¥ PETUCTPOBBIX IEPeMeHHBIX B @yHKImH nain? Korma B pesysibrare BbI3oBa (QYHK-
Uy longjmp yIrpaBjeHure Bo3BpallaeTca B QyHKIIUIO Main, TOJydaroT JIA 9THU IIepe-
MEeHHBIE€ 3HAUYEHUSA, KOTOPhIe OHU MMeJ Ha MOMEHT BbIBoBa (pyHKImHU setimp (To
€CTb «OTKPYUYMUBAIOTCA» JU WX 3HAUEHUS HAas3aM), UM UX 3HAUEHUS OCTAIOTCs 0es
u3MeHeHUsA ¢ MOMeHTa BbI3oBa (pyHKIUHU do_line (BbI3BaBIIel (pyHKIIMIO cmd_add,
KoTopas B CBOIO ouepelb BhI3BaJsa MyHKIMIo longjmp)? K coskameHuio, oTBeT Ha
STOT BOIIPOC: «3aBUCUT OT Peau3aIium». BOJBIITNHCTBO Peajln3auii He «OTKPYyYn-
BalOT» Ha3aJ aBTOMATHUUECKUe U PerucTPOBbIe IlepeMeHHbIe, a CTAaHAAPThI YTBEDP-
JKIAI0T, UTO UX 3HAUEHUS B 9TOM cJIydae He onpefieseHbl. Ecu y Bac ecTh aBTOMA-
THUYeCKUe IIepeMeHHbIe, 3HaUeHNA KOTOPHIX He NOJIXKHBI «OTKPY4YUBAThHCA» Ha3am,
ompeneauTe nx co cnenuduraropom volatile. BoeisoB yHKIIMHU 1longjmp He OKasbI-
BaeT BJIUAHUA Ha I100aIbHBIE NN CTaTUUYECKUE IepeMeHHbIe.

Mpumep

IIporpamma B siucTuHTe 7.6 IEMOHCTPUPYET Pas3JnUNA B IOBEJIEHUN aBTOMATUUe-
CKUX, PETUCTPOBBIX, II00AJbHBIX, CTATUUYECKUX 1 VOlatile-mepeMeHHbIX, HAOII0-
JaeMble II0CJIe BbI3OBA (DYHKIIAM Longjmp.

Jlucmune 7.6. Bausnue longjmp Ha nepemernHbLe ¢ PA3IUYHbLMU KLACCAMU PA3MEULCHUS

#include "apue.h”
#include <setjmp.h>

static void f1(int, int, int, int);
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static void f2(void);

static jmp_buf jmpbuffer
static int globval

int
main(void)
{
int autoval
register int regival
volatile int volaval
static int  statval
globval = 1; autoval = 2; regival = 3; volaval = 4; statval = 5
if (setjmp(jmpbuffer) 1= 0) {
printf("nocne Bb3oBa longjmp:\n");
printf("globval = %d, autoval = %d, regival = %d,”
" volaval = %d, statval = %d\n"
globval, autoval, regival, volaval, statval);
exit(0);
}
/*
* [I3MEHNTb nepeMeHHsle nocne Bbi3oBa setjmp, HO A0 BbI3OBa longjmp.
*/
globval = 95; autoval = 96; regival = 97; volaval = 98
statval = 99;
fi1(autoval, regival, volaval, statval); /+ ynpaBneHue Hukorga =/
/* HE BEpHeTCs B 9Ty TO4YKYy =/
exit(0);
}

static void
f1(int 1, int j, int k, int 1)

{
printf("s oyHkuum F1():\n");
printf(“"globval = %d, autoval = %d, regival = %d,"”
" volaval = %d, statval = %d\n", globval, i, j, k, 1)
f20);
}
static void
f2(void)
{
longjmp(jmpbuffer, 1);
}

Ecau ckoMOouinpoBaTh 3Ty IporpaMMy ¢ BKJIIOUEHHOM ONITUMHU3auei u 6e3 ornTu-
MUBAINH, TO MBI IIOJIYYUM Pa3HBIE PE3YJIbTATHI:

$ gcc testjmp.c CKOMNUAUPOBAMb 6€3 ONMUMUIAUUU
$ ./a.out

B GyHkumm F1()

globval = 95, autoval = 96, regival = 97, volaval = 98, statval = 99
nocne Bbi3osa longjmp:
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globval = 95, autoval = 96, regival = 97, volaval = 98, statval = 99

$ gcc -0 testjmp.c CKOMNUAUPOBAMb C NOJHOU onmumusayueil
$ ./a.out

B OyHKUMm F1():
globval = 95, autoval
nochne BhH30Ba longjmp:
globval = 95, autoval = 2, regival = 3, volaval = 98, statval = 99

96, regival = 97, volaval = 98, statval = 99

O6paTuTe BHUMAaHIE, YTO ONITUMHU3aIUsI He OKAa3bIBaeT HUKAKOI'0 BIUAHUA Ha TJI0-
OasbHBIE, CTATUYECKUE IIePeMeHHbIe U Ha IIepeMeHHbIe, 00bABIeHHbBIE CO CIeIupu-
KaTopoM volatile; aTu mepeMeHHBIE IIOCJIE BBIZ0BA 10Ngjmp COXPAHAIOT IIOCJIeSHUE
TIPUCBOEHHBIE UM 3HaUeHUs. CTpaHuIla CIpaBOYHOTO PYKOBOACTBA Setimp(3) B ogHOI
U3 CUCTEM 3aABJIAET, UTO IePeMeHHbBIe, XPAHAIITHUECT B IaMATU, OYIyT UMeTh Te JKe
3HAQUEeHUs, YTO U B MOMEHT BBI3Z0OBa longjmp, TOrga Kak IepeMeHHble, HaXOAAIIUeC s
B perucTpax IeHTPaJIbHOr0 Ipolleccopa u apudMeTHUUecKOoro COIpoIieccopa, oyayT
BOCCTAHOBJIEHBI B COCTOSHIE, COOTBETCTBYIOIIIEe IIEPBOMY BbI3OBY (DYHKIIMU Setjmp.
9TO B TOYHOCTHU COOTBETCTBYET TOMY, UTO MbI HAOJIIOLAJIN B SKCIEPUMEHTaX C IIPO-
rpaMmoii B auctuHTe 7.6. Korma onmtuMusanusa OTKJIOUEeHA, BCe IATH IePEMEHHBIX
COXPAaHAIOTCA B TaMATHU (creriudukarop register myisa nepeMeHHOU regival urHOPU-
pyetcs). Korma onTuMusalus BKJIOUEHA, IepeMeHHbIe autoval u regival mepemerria-
IOTCA B PETHCTPHI (Haske HECMOTPS Ha TO, UTO IepBas U3 HUX He Oblaa 00bABJIeHA
Kak register), a mepeMeHnHas1, 00bABICHHAA CO celiuuKaTopom volatile, ocraercsa
B nmaMaTHu. VI3 aTOro IpuMepa cjegyeT BBIBOJI: €CJU BbI ITUIIETE IIEPEHOCUMBIN KO/,
B KOTOPOM BBITIOJTHAIOTCA HEJIOKAJIbHBIE TIEPEXOABI, UCIIOJb3YHTE crenmupuKraTop
volatile. B 3aBUCHMOCTH OT CHCTEMBI MOI'YT OOHAPYKUTHCA 1 APYTHUe OTINUNS.

HekoTopble cTpoKU B JUCTUHTE 7.6, cofepsralue odpalnenus K QyHKIUA printf,
He yMeIaloTCs M0 IIUPUHE 9KPaHa, YTO HeCKOJIbKO HEeYI00H0. BMecTO TOro 4To6nt
MHOI'OKPATHO IIOBTOPATH BBIZOBEI Printf, MBI mojaraemMcsi Ha BO3MOMKHOCTb KOHKA-
TeHaI[UU CTPOK, TpeaycMoTpeHHyio craugaprom ISO C, Korga mocJjiefoBaTeIbHOCTh

"string1” "string2”
9KBUBAJIEHTHA II0CJIeL0BaTEJILHOCTUA
"stringlstring2”

Mbzi eirfe BepHeMed K pyHKIIAM setjmp u longjmp B rmase 10, Korma 0ymeM o0Cy k-
IaTh 00pabOTUYNKY CUTHAJIOB M BePCUU TUX PYHKIIUH IJIA PabOTHI C CUTHAJIAMU:
sigsetjmp u siglongjmp.

Bo3MoOXHbIe npOGHEMbI C aBTOMaTU4eCKMMUN nepemMeHHbIMmU

PaccmoTpeB mopsagoK paboTHI ¢ KagpaMUi CTeKa, MbI JOJIXKHBI 00PaTUTh Ballle BHU-
MaHUe Ha OAHY IIOTEeHI[MAJIbHYIO OIINOKY, CBA3AHHYIO C aBTOMATUUYECKUMU Iiepe-
MeHHBIMU. Beerga cienyer npuaep:KuBaThCsa OCHOBHOTO IIPaBuUJia — He 00paIaTh-
cs K aBTOMATUYECKO TepeMeHHO ITocJie Toro, Kak GyHKIIUA, B KOTOPOi OHa ObLIa
00'bABJIEHA, BEPHYJA yIIpaBjeHue. MHOroUNCJIeHHbIE IPEeAyIPeKIeHUa 00 3TOM
BCTPEUAIOTCA ITOBCIONY B cipaBouHOM pyKoBoacTBe UNIX.

B nucrurre 7.7 morkazaHa pyHKRIUA open_data, KOTOpad OTKPBLIBAET IIOTOK BBOZAA/
BBIBOJIa 1 BBITIOJTHAET HACTPOUKY pPesKkuMa ero 0ydepusamun.
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Jlucmune 7.7. HenpasuavHoe ucnolb308aHUe A8MOMAMULECKOl nepemerHol
#include <stdio.h>

FILE =
open_data(void)
{

FILE «fp;
char databuf[BUFSIZ]; /xsetvbuf cpenaeT aToT maccus Oydepom BBOAE/BbHBOAA*/
if ((fp = fopen(“datafile”, "r")) == NULL)
return(NULL);
if (setvbuf(fp, databuf, _IOLBF, BUFSIZ) != 0)
return(NULL);
return(fp); /* ownbka =/

}

IIpoGiema B ToM, uTO, Korma (PyHKIIUA open_data BepHeT ypaBjieHHne, MPOCTPaH-
CTBO Ha CTeKe, KOTOPOe OHA MCII0JIb30BaJa, OyAYT OTAAHO IO Kaap CTeKa CIeayo-
et BeIdbIBaeMoii pyHKInu. OqHAKO cTaHIapTHAA 6M0IM0oTeKa BBOAA,/BBIBOIA TI0-
IpekHeMYy OyIeT MCI0Jb30BaTh TY YacTh ITaMATH o7 6ydep MoTOKa BBOJa,/BLIBO-
ma. Xaoc OymeT HeusOesxkeH. UTOOBI m36€:KaTh 9TOI MPOoBJIEMEbI, CJIeyeT pasMec-
TUTH MaccuB databuf B romobasbHOM mamMATH, cTaTUUecKu (static mam extern) man
IUHAMUYECKH (C TOMOIITBIO OMHOM 13 QYHKIIUN pacupeeaeHnsa TaMATH).

7.11. ®yHkuunm getrlimit n setrlimit

JI:060i1 TpoItecc MMeeT PAJ OTPAHUYEHUH Ha NCIOJIb30BaHNUE PECYPCOB. SHAUEHUA
HEKOTOPBIX M3 3THUX orpaaneHHﬁ MOMHO 3aIIPOCUTh N M3MEHHUTH C IIOMOIIBIO
dyHKIUHI getrlimit m setrlimit.

#include <sys/resource.h>
int getrlimit(int resource, struct rlimit =rlptr)
int setrlimit(int resource, const struct rlimit =*rlptr);

O6e BosBpatraior 0 B ciryuae yciexa, HeHyJIeBoe 3HaUeHe — B cIydyae OITNOKYT

31v gBe dyHKUMK onpepeneHsl cTaHaapTom Single UNIX Specification kak pacwupeHus
XSI. OrpaHuyeHus Ha pecypcbl Ans npouecca oOblYHO YCTAHABAWBAIOTCA MPOLECCOM
c uaeHTudukatopom 0 BO BpeMs UHMULMANM3ALMM CUCTEMBI U 3aTEM HACTEAYIOTCA OCTalb-
HbiMK Npoueccamu. Kaxaas peanusauus npegiaraet cBOM cO6CTBEHHbIN cNoco6 HacTPOMt-
KW PasnnYHbIX OTpaHUYEHUA.

IIpu oGpaleHun K STUM (QYHKIUSM KM IepelaeTcs HaUMEHOBaHHUE pecypca
(resource)  yKasareJsb Ha CJIEAYIOIYIO CTPYKTYPY:

struct rlimit {
rlim_t rlim_cur; /+ markuil npegen: Texkyuuin npegen =/
rlim_t rlim_max; /+ XeCTKWiA Npeaen: MakcumalbHOe 3HaueHne ans rlim_cur =/

1
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W3meneHMe nIpesiesIoB pecypcoB IIPOUSBOAUTCSA B COOTBETCTBUU CO CJIEAYIONTUMU
TpeMsd IIpaBUJIaAMU:

1. IIpomecc MoKkeT MBMEHATH 3HAUEHWE MATKOTO IIpejiesa MPU YCJIOBUHU, UTO OHO
He OyIeT ITPeBbIIIaTh 3HAYUEHUA KEeCTKOr0 IIpeea.

2. TIporecc MoxkeT MOHU3UTH 3HAUEHNE »KECTKOTO IIpe/esa BIJIOTh A0 3SHAUEHUS
MATKOTro mpegesa. Omepariua MOHUKEHUA sKeCTKOr0 IIpeiesia HeobpaTuMa AJIsa
PAIOBBIX IIOJIL30BATEJIEH.

3. Toabko IIpoiecc, oﬁnanalomnﬁ IIPpUBUJIETUAMMU CYIIEPIIOJIb30BaTeJIdA, MOMKET
IIOOAHATH SHaAYEHHNE KeCTKOI'o IIpeaeJa.

BeckoneuHoCTh IIpeesa onpeaessercss KoHCTaHnToi RLIM_INFINITY.

B aprymenTe resource mepeaeTcs 0JJHO U3 CIEAYIOIIUX SHAYEHUH.

RLIMIT_AS

RLIMIT_CORE

RLIMIT_CPU

RLIMIT_DATA

RLIMIT_FSIZE

RLIMIT_MEMLOCK

RLIMIT_MSGQUEUE

RLIMIT_NICE

RLIMIT_NOFILE

RLIMIT_NPROC

RLIMIT_NPTS

RLIMIT_RSS

MakcumaabHBIN pasMep AOCTYIIHOIN IPOIlecCy maMATH (B 6aii-
Tax). OTOT Ipeles OKa3bIBaeT BANAHNE HAa PYHKIUHU sbrk (pas-
nmen 1.11) u mmap (paszmer 14.8).

MakcumanbHBIN pasmep daiiia gaMmna naMATH (core) B 6aiiTax.
3uauenne 0 oTKJIOUaET co3nanue GailsoB core.

MakcuMaJIbHOE KOJMYECTBO MPOIIECCOPHOTO BPEMEHU B CEKYH-
max. ITo mocTukeHnr MATKOTO IIpeesa mpoieccy OyaeT mocIaH
curaaJg SIGXCPU.

MakcuMaJbHBIN pasMep CerMeHTa NaHHBIX B 0aiTax: cyMMa
pPasMepoB CerMEHTOB MHUIMAIN3UPOBAHHBIX NTAHHBLIX, HEMHU-
IMUAJTU3UPOBAHHBIX JAaHHBIX 1 Kyuu (puc. 7.3).

MakcuMaJbHBIA pasMep cos3gaBaeMoro (aiima B Gabitax. Ilo
TOCTHMKEHUU MATKOTO IIPeJieJia Mpolleccy OyaeT mocaaH CUrHaJI
SIGXFSZ.

MakcuMaJbHBIA 00beM MaMATH B 6aiiTaxX, KOTOPYIO IIPOIIECC
MOJKeT 3a0JIOKMPOBATH C ITIOMOIIILI0 (hYHKIMU M1ock(2).

MakcuMaJbHBIH 00beM MaMATH B 6aiiTaxX, KOTOPYIO IIPOIIECC
MOJKeT BBIJEJIUTD IJIs1 ouepeneit coobriernit POSIX.

MaxkcumaabHBIN ypoBeHb (pasmea 8.16), 1o KOTOporo Irporece
MOJKeT IIOJHATH CBOM IIPUOPUTET.

MaxkcumMaIbHOE KOJIUUECTBO OJJHOBPEMEHHO OTKPBITHIX (haiiIoB.
W3meHeHMe 9TOro Ipejesa OKasblBaeT BJAUSHUNE HA 3HAUEHUE,
Bo3Bpailmaemoe QPyHKImei sysconf niasa aprymenTa _SC_OPEN_MAX
(pasmen 2.5.4 u auctuur 2.4).

MaxkcuMaabHOE KOJINUYECTBO JOUEPHUX IPOIIECCOB HA peaIbHbIA
naeHTI(UKATOP I0ab30oBaTe A, VisMeHeHre 3TOro mpeaesa oKa-
3pIBAeT BJMAHNE HA 3HAUEHNe, BO3BpalraemMoe (QyHKI[Uen
sysconf mas aprymenTa _SC_CHILD_MAX (pasmer 2.5.4).

MaxkcumMaibHOE KOJUUYECTBO mceBnoTepmMuuasios (19), KoTopsie
MOTYT OBITH OTKPBITHI II0JIL30BATEIEM OJHOBPEMEHHO.

MaxkcumaabHBIN 00b€M CTPAHUIL BUPTYAJIbHON ITaMATH IPOIIeC-
ca, pasMelljaeMbIX PEe3UACHTHO B ONEPATUBHON HMaMATH, B Oaii-
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RLIMIT_SBSIZE

RLIMIT_SIGPENDING

RLIMIT_STACK
RLIMIT_SWAP

RLIMIT_VMEM

rax. Eciu GpusnuecKoi maMsaT HeJOCTATOUHO, AAPO OYIAeT «OT-
HEMATh» IaMATh ¥ IIPOLIECCOB, KOTOPLIE IIPEBLICUIN 3TOT IIPeIe)I.

MaxcumaabHBI 00beM 0ydepoB COKeTOB B OaiiTaxX, KOTOPBIA
MOJKeT OBITh MCIIOJIb30BAaH B KOHKPETHBIN MOMEHT BPeMEeHM.

MaxkcuMaJIbHOE KOJIMUEeCTBO CUT'HAJIOB B OUePear IpoIiecca. ITOT
mpenes yeraHaBiauBaerca QyHKIuel sigqueue (pasmgen 10.20).

MaxkcuMaJbHBIH pasMep cTeka B 6aitax (puc. 7.3).

MaxcuMaabHBINA 00BEM ITPOCTPAHCTBA IIOAKAUKY B 0DaiiTax, KO-
TOPOE MOJKET ObITh 3aHSATO II0JIH30BATEJIEM.

Cunonum RLIMIT AS.

B Ttabn. 7.3 yrKazaHo, KaKue OTPaHUYEHUA HA PECYPCHI OIIPEeJeJIeHbI CTaHapTOM
Single UNIX Specification u Kaxue 13 HUX HOIIEPKMUBAIOTCA KaXK IO 13 peain-

3aIui.

Tabauya 7.3. ITo0deprcueaemble 02paHULeHUS HA PecypCyl

IIpenen

XSI | FreeBSD 8.0 | Linux 3.2.0 | Mac OS X 10.6.8 | Solaris 10

RLIMIT_AS
RLIMIT_CORE
RLIMIT_CPU
RLIMIT_DATA
RLIMIT_FSIZE
RLIMIT_MEMLOCK
RLIMIT MSGQUEUE
RLIMIT_NICE
RLIMIT_NOFILE
RLIMIT_NPROC
RLIMIT_NPTS
RLIMIT_RSS
RLIMIT _SBSIZE

RLIMIT_SIGPENDING

RLIMIT_STACK
RLIMIT_SWAP
RLIMIT_VMEM

IIpenenbHBbIEe 3HAUEHUS IJI5I PECYPCOB OKA3BbIBAIOT BIANSHIE HA BHISHLIBAIOIINI IIPO-
mecc 1 HacJaeAyIOTCS BCEMU eT0 TOYEPHUMU IIpoIieccaMu. ITO 0O3HAUYAET, YTO KOMAaH-
Jla M3MEeHEeHUs OIPAaHMUYEHUII Ha Pecypchl JOJKHA ObITh BCTPOEHA B KOMAHIHYIO
000JI0UKY, YTOOBI BO3ENCTBOBATH HA BCe IPOIIECChl, 3allycKkaeMble us Hee. 1 merict-
BUTEJIBHO, B KOMaHIHBIX 000a0ukax Bourne shell, GNU Bourne-again shell u Korn
shell umeercs BeTpoeHHasa KoMaHzga ulimit, a B KomaugHON 060s0uKe C shell — ko-
magga limit. (Komauabsr umask u chdir Taxkske JOJIKHBI OBITH BCTPOSHHBIM.)
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Mpumep

IIporpamwma B tucTuHTe 7.8 BHIBOAUT TEKYIIUe MATKYE U KECTKUE 3HAUEHUA IJIA
BCeX IIPeLeJsoB, IOAAePKNBAEMbIX CUCTeMOMi. UTOObI CKOMIIMJIMPOBATEL 3TY IIPO-
rpamMmy B pasandHbIX peaausdanusax UNIX, Mbl HCIIOIB30BAIN JUPEKTUBbBI YCJIOB-
HOM KOMITMJISIIAY JJIS HTOAKJIIOUEHUS 3ar0JIOBOUHBLIX (DAMJIOB 1 00pabOTKU KOH-
CTaHT, UMEHA KOTOPBIX MOTYT Pa3inyaThbCs B pa3HbIX cucTeMax. O6paTure BHUMA-
HHUe, YTO HEKOTOphIe IJIaT(OPMBbI OIIpeneadoT TUII rlim_t Kkak unsigned long long
BMecTO unsigned long. Bojee Toro, onpeneseHnre MOMKET OTJINYATHCA B OAHON U TOM
JKe CHCTeMe B 3aBUCUMOCTHU OT THUIIA IaaTdopmbl, 32- uiau 64-paspaguoii. Hekoro-
pble IIpeesbl OPENeIA0T pa3Mepsl (PaiiaoB, IOITOMY TUII rlim_t HOJKeH OBITH
JTOCTATOYHO OOJBININM, YTOOBI C €r0 IIOMOIIIBI0 MOYKHO OBIJIO IPEACTABIATH IIpe-
JleJIbHBIe 3HAUeHUA pasMepoB (aityioB. UToObI n30ekaTh IPeAyIPEeKIeHUNT KOM-
TuasaATOpa 00 NCIOJIb30BAHNY HEBEPHBIX CIENM(PUKATOPOB (DOPMATOB B PYHKIIUAX
printf, MBI cHAUaJIa KOIMPYyeM 3HAUeHUE mpenesa B 64-paspagHy0 IePEMEHHYIO,
YTOOBI 3aTE€M KCIOJIb30BaTh €AUHBIN (popMarT.

Jucmune 7.8. Bbl8o0d 3HaueHuil npedesog pecypcos

#include "apue.h”
#finclude <sys/resource.h>

#tdefine doit(name) pr_limits(#name, name)
static void pr_limits(char =, int)
int
main(void)
{
#ifdef RLIMIT_AS
doit(RLIMIT_AS)
#tendif

doit(RLIMIT_CORE)
doit(RLIMIT_CPU);
doit(RLIMIT_DATA);
doit(RLIMIT_FSIZE)

ifdef RLIMIT_MEMLOCK
doit(RLIMIT_MEMLOCK)
#endif

ifdef RLIMIT_MSGQUEUE
doit(RLIMIT_MSGQUEUE);
#tendif

ifdef RLIMIT_NICE
doit(RLIMIT_NICE);
#tendif

doit(RLIMIT_NOFILE);

#ifdef RLIMIT_NPROC
doit(RLIMIT_NPROC);
#tendif

#ifdef RLIMIT_NPTS
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doit(RLIMIT_NPTS)
#tendif

#ifdef RLIMIT_RSS
doit(RLIMIT_RSS)
#tendif

#ifdef RLIMIT_SBSIZE
doit(RLIMIT_SBSIZE)
#tendif

#ifdef RLIMIT_SIGPENDING
doit(RLIMIT_SIGPENDING);
#tendif

doit(RLIMIT_STACK)

#ifdef RLIMIT_SWAP
doit(RLIMIT_SWAP);
#tendif

#ifdef RLIMIT_VMEM
doit(RLIMIT_VMEM);
#tendif

exit(0);
}

static void
pr_limits(char =name, int resource)
{
struct rlimit limit;
unsigned long long lim;

if (getrlimit(resource, &limit) < 0)
err_sys("ownbka Bb3oBa dyHkumm getrlimit ana %s”, name)

printf("%-14s ", name);

if (limit.rlim_cur == RLIM_INFINITY){
printf("(6eckoHe4HoCTb)");

} else {
lim = limit.rlim_cur
printf("%1511d ", lim);

}

if (limit.rlim_max == RLIM_INFINITY){
printf("(6eckoHe4yHoCTb)");

} else {
lim = limit.rlim_max;
printf("%1511d", 1lim)

}

putchar((int)'\n");

}

O6parure BHUMaHNe, YTO B MaKpoce doit s reHepanuu CTPOKHU, comepsKalieit
WMSA pecypca, Mbl BOCIIOJIb30BAJIMCH OIIEPATOPOM CO3JaHUA CTPOKHU ({f), KOTOPBIi

npexnycmarpuBaercsa craggaprom ISO C. IlosToMy BEIZ0B MaKpoca
doit (RLIMIT_CORE)
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mpernporteccop C pasBepHET B CTPOKY
pr_limits("RLIMIT_CORE", RLIMIT_CORE)

3anyctus nporpaMmy B OC FreeBSD, MbI ToIyunau ciaeayioliue pe3yabTaThl:

$ ./a.out

RLIMIT_AS (beckoHe4YHOCTb)  (OECKOHEYHOCTb)
RLIMIT_CORE (beckoHeuYHOCTb)  (BECKOHEYHOCTD)
RLIMIT_CPU (6eckoHeyHoCTb)  (OECKOHEYHOCTb)
RLIMIT_DATA 536870912 536870912
RLIMIT_FSIZE (beckoHe4YHOCTb)  (OECKOHEYHOCTb)
RLIMIT_MEMLOCK (beckoHe4HOCTb) (OECKOHEYHOCTb)
RLIMIT_NOFILE 3520 3520
RLIMIT_NPROC 1760 1760
RLIMIT_NPTS (beckoHe4YHOCTb)  (OECKOHEYHOCTb)
RLIMIT_RSS (beckoHeuHOCTb)  (BECKOHEYHOCTb)
RLIMIT_SBSIZE  (6eckoHeyHocTb) (OECKOHEYHOCTb)
RLIMIT_STACK 67108864 67108864
RLIMIT_SWAP (beckoHe4YHOCTb)  (OECKOHEYHOCTb)
RLIMIT_VMEM (beckoHeuHOCTb)  (BECKOHEYHOCTb)

B OC Solaris:

$ ./a.out

RLIMIT_AS (beckoHe4YHOCTb)  (6ECKOHEYHOCTb)
RLIMIT _CORE (6eckoHeyHoCTb)  (6ECKOHEYHOCTb)
RLIMIT_CPU (beckoHe4HOCTb)  (BECKOHEYHOCTb)
RLIMIT_DATA (beckoHe4HOCTb)  (OECKOHEYHOCTb)
RLIMIT_FSIZE (beckoHe4YHOCTb)  (6ECKOHEYHOCTb)
RLIMIT _NOFILE 256 65536
RLIMIT_STACK 8388608 (6eckoHe4HOCTb)
RLIMIT_VMEM (beckoHe4YHOCTb)  (OECKOHEYHOCTb)

ITocse 3BHaKOMCTBA € CUTHAJIAMY MBI IIPOJJOJIMKMM 00CY K IeHYE IIPEIeIOB PECyPCOB
B yupasxkuenuu 10.11.

712. NMopBepeHne NTOros

ITorumanue cpensl okpy:xeuusd nporpamm UNIX, manucanubix Ha C, COBEPIIIEHHO
HeoO0XOoAMMO JJIsl IOHNMAaHUs oco0eHHocTel yipaBaenus mporeccamu B UNIX. Mbr
y3HAJIU, KaK IIPOIIECC 3allyCKaeTcsd, KaK OH MOJKET 3aBePIIUThCSI U KaKUM 00pasoM
IIpoIieccy IepefaroTes CIUCKY apr'yMeHTOB U IePeMeHHbBIX OKpy:KeHusa. HecmoTps
Ha TO, UTO AAPO HUKAK He aHAJIU3UPYeT HU TOT, HU APYTOil CIUCOK, TeM He MeHee
MMEHHO OHO IIepefaeT X HOBOMY IIPOIECCY OT IIPOrPaMMbI, BEI3BIBAIOIIEH exec.

Mp1 TaKkKe uccyaefoBau TUMTUYHYIO PACKJIAAKY ITaMATH IPOTPaMM, HATTUCAHHBIX
Ha C, ¥ KOCHYJINCH BOIIPOCA JMHAMMIUYECKOI'0 PACIIPEIeJIEHUS U OCBOOOKIeHU A T1a-
maATu. JletaJabHO paccMaTpuBaJUCh QYHKIIUU YIIPABJICHUS CPEION OKPYKeHU!d,
TaK KaK OHU CBABAHBI C pacmpefeeHMeM NaMATH. DbIIW onmucaHbl (QyHKIIUU
setjmp 1 longjmp, KOTOpbIe 00ECIeUNBAIOT BELIMIOJTHEHNE HEJOKAJbHBIX IIEPEeXO00B
B IIpefiesiax mpoiiecca. M B 3aBepIiieHre Mbl paccKasau 00 OrpaHNUYeHusIX Pecyp-
COB, KOTOPBIE HAKJIAAbIBAIOTCA PA3JINUYHBIMU Pealn3anuaMu.
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YnpaxXHeHus

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

Ecau B OC Linux Ha amnmapaTHON apXHTeKType Xx86 3aIyCTUTL IPOrpaMMy
«IIpuset, MUP!», KoTOpasd He BLI3BIBAET (PDYHKIIHIO €X1t 1 He UCIIOJIb3YeT OIIe-
partop return mias BbIxoga U3 QYHKIIMU Main, KOA 3aBepIIEHUs IPOrpPaMMBbI
OKasKeTcs paBHBIM 13 (9TO JIeTKO IIPOBEPUTH CPEACTBAMM KOMAHIHOI 000-
Jgoukn). [Touemy?

Korma haxTrnyecKkyn mpoucXoauT O0TOOPaKeHNe CTPOK, KOTOPbIE BHIBOAATCS
C IIOMOIIBI0 PyHKIMU printf B mueTunre 7.2?

Cy1tecTByeT Jiu cIrocob MOJYUYUTh JOCTYII K apryMeHTaM KOMAHIHOM CTPOKU
u3 PYHKIINI, BEISBIBAEMBIX U3 (DYHKIIUY Main, IPU YCJIOBUH, UTO (a) apryMeH-
THI argc 1 argv B BhI3bIBaeMyio (hYHKIIUIO IepemaBaThea He OyayT u (6) comep-
JKHMOE 9THUX apr'yMEHTOB He 6y,aeT KOIINPOBATHCA B I‘.TIO6aIIBHBIe IIepeMeHHBbIE.

B merkoToprix peanusanuax UNIX HyseBoil agpec B ceTMeHTe JaHHBIX IIPO-
rpaMMBbI IpeIHAMEPEHHO AejIaeTcsa HeoCTYIHBIM. [Touemy?

ITonpoOyiiTe ompeneJUTh ¢ IOMOIIBIO typedef HOBBIN TUI HAHHBIX Exitfunc
Ias1 PYHKIIMM-00paboTunKa BbIxona. VisMeHuTe IPOTOTUII (PYHKITAM atexit
C UCIIOJIL30BAaHUEM DTOTI'0 TUIIA.

Eciiz pasmecTuTh MaccuB 3HAUEHUI THUIIA 10Ng ¢ IIOMOIIBIO (hyHKIMuU calloc,
OyIyT JIW BJIEMEHTHI MACCUBA MHUIINATU3UPOBAHBI HYJIEBHIMU 3HAUCHUAMU?
Ecau pasMecTuTh MacCUB yKasaTeel ¢ IOMOIIbI0 PYHKIUY calloc, OyayT Iu
9JIEMEHThI MACCUBA MHUIIMAIU3UPOBAHBI KaK MYCThIE YKasaTeaun?

ITouemy B KOHIIe paszesia 7.6 MBI He IOJIYYUIN PA3MEPhI CTEKA U KYyUYH OT KO-
MaHIBI Size?

ITouemy B pasnete 7.7 pasmepsl (aitios (879443 u 8378) He COBIIAAAIOT C CyM-
MOiT pasMepoB X CeIMEHTOB KOa 1 JaHHbIX?

ITouemy B pasmese 7.7 Ipu UCIOJIH30BAHNN Pa3AeasieMbIX OMOJINOTEK IIOJIY-
YyaeTcsA HaCTOJIbKO OOJIbIIas pasHHUIla B pasMepax (PamioB TaKOM IIPOCTEHb-
Koil mporpaMmbI?

B xonrte pasgena 7.10 MbI ToKasaasu, 4To GYHKIINA He MOKET BO3BpaIlaTh
yKasaTeJb Ha JIOKAJbHYIO IEPEMEHHYIO C aBTOMATUYECKUM KJIACCOM pasMe-
mennsd. Kax BeI [ymaeTe, OyaeT JIU CIeA YOI Koa paboTaTh KOPPEKTHO?

int
f1(int val)
{
int num = 0;
int *ptr = &num;
if (val == 0) {
int val;
val = b;
ptr = &val;

}

return(xptr + 1);



YnpasneHue npoueccamu

8.1. BBegeHue

Temneps mepeiizeM K obcy:xaeHnio ynpasiaenus nporeccamu B UNIX. Cioma oTHO-
CUTCS CO3JaHMe HOBBIX IIPOIIECCOB, 3alyCK IIPOrpaMM U 3aBepIIeHNe IIPOIECCOB.
Mgl Tak:Ke pacCMOTPUM Pas3IUYHbIe UAEHTU(DUKATOPHI, ONpeIeIAoIlre IPUHAI-
JIE;KHOCTD IIpoIiecca, — peaibHble, 3(h(eKTUBHbBIE 1 COXPAaHEeHHbIe NAeHTU(MUKATOPbI
TOJIb30BATEJIA U I'PYIIIBI — U UX BIANSHIE HA dJIeMeHTapHbIe PYHKIIUY YIIPaBJIeHUI
mporeccamu. Takske OyayT 00CYKAAThCSA MHTEPHPeTUPyeMble Maiabl U QyHKIIUA
system. B 3aBepiiieHue peub MOWIET O CPEACTBAX, IPEJOCTABIAEMBIX OOJBIITUHCT-
BoM UNIX-cucrem nis ydueTa MCHOJIB30BAHUA PECYPCOB IIPoIleccaMu. JTO TO3BO-
JIUT B3TJIAHYTDH HA QYHKIIUY YIIPABJIEHUA IPOIeCCAMU IO APYTUM YTJIOM.

8.2. NpeHTdUKaTOpPbI NpoLecca

JIro6oi1 mporiecc 001aaeT YHUKAJIBHBIM UIeHTU(MUKATOPOM IIPOIlecca, KOTOPBIH
IIPe/iCTaBJIAET CODOMU IiesIoe IIOJIOXKUTENbHOe YUCJ0. IIoCKONBKY HIAeHTU(UKATOD
mporiecca — 3TO €IUHCTBEHHBIH IITMPOKO UCIIOJIB3YEMBIN UICHTUDUKATOD, YHUKAIb-
HOCTb KOTOPOT'O TapaHTUPYETCA CUCTEMOI, OH YaCTO MPUCOEAUHAETCA K APYTUM
uaeHTUPUKATOPAM IJIA IPUJAHUA UM YHUKAJbHOCTU. Hanpumep, IPUIOKEHUA
WHOTZIA BKJIIOYAIOT UAeHTU(MUKATOD Ipolecca B uMeHa (PaiijioB, YTOOLI 00eCIIeunTh
WX YHUKAJIbHOCTB.

Ho mecMoTps Ha CBOIO YHUKAJIBHOCTD, UAeHTU(MUKATOPHI IPOIECCa MOT'YT UCIOJb-
30BaThCA MHOTOKpaTHO. Ilo 3aBepIiieHuM mpoliecca ero UAEHTUGUKATOP MOYKET
OBITH MCIIOJIB30BAH IIOBTOPHO JJIA APYroro mpoiecca. OgHaKO B GOJBIITNHCTBE BEP-
cuit UNIX peasinzoBaHBbI cueniaibHbIE aJITOPUTMBI, ITO3BOJISIOIINAE OTJIOMKUTD 110~
BTOPHOE UCIIOJIb30BaHUE NAeHTU(UKAaTOpa HA 60Jee TO3IHEE BPpeM s, YTOOBI BHOBb
co3aBaeMbIil IIpollecC He MOT IOJYUYUTh UAeHTU(GUKATOP IIpoliecca, KOTOPHIN 3a-
BEPIINUJICA COBCEM HEAaBHO. ITO IIOMOTaeT U30eKaTh CUTYaI[uU, KOT[a HOBBIH IPO-
Iecc mo omubKe MOXKeT ObITh IPUHAT 34 MPEALIAYITUNA TPU UCIIOJTb30BAHUM TOT'O
JKe caMoro uJeHTu(pukKaropa.

CymeCTByeT pAang criequaJIbHBIX IIPOIIECCOB, OIIPpeneIdeMbIX I-COHer’I‘HOfI peaninsa-
LII/IefI. Hpouecc C I/II[eHTI/I(l)I/IKaTOpOM 0- 9TO, KaK IIpaBMnJIO, IIPOIECC-IIJIaHNPOB-
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IIUK, KOTOPBII YaCTO HA3LIBAIOT swapper (IporpaMMa IoAKauKu). OTOMY IIPOIlecCy
He COOTBETCTBYET HUKAaKas MporpamMMa Ha AMCKe, IIOCKOJIbKY OH SBJISIETCS YACThIO
Anpa U CUUTAEeTCsS CUCTEeMHBIM mporeccoM. IIporiece ¢ uaentuduraropom 1 — ato
00BIYHO TIPOIIece init, KOTOPBIH 3amycKaeTcsa IAPOM B KOHIIE TPOIleAyPhI Hauab-
Holt 3arpysku. B crapeix Bepcuax UNIX sTomy npoiieccy COOTBETCTBYeT IIPOrpaM-
Ma /etc/init, B 60oJee HOBBIX BepcuAX — /sbin/init. ATOT mpoIiecc oTBeuaeT 3a 3a-
IYCK OIePaIMOHHOMN CUCTEeMBI II0CJIe 3arpy3ku aapa. OObIUHO init YynTaeT cucTem-
HbIe (DAl MHUIMAIn3aun — /etc/rc» mau /etc/inittab, a TakKe aiiabl, pacmo-
JIOKEHHEBIE B KaTaJiore /etc/init.d, u mepeBoguT cucTeMy B HEKOTOPOE COCTOSHIE,
HAIIpXMep B MHOT'OIIOJIB30BaTeIbLCKUI peskuM. IIporece init HUKoOrma He «yMupa-
eT». OTO OOBIUHBIN II0JIb30BATEILCKUI IIPOIECC, OH He SABJIAETCA CHUCTEeMHBIM IIPO-
IeccoM sapa, Kak swapper, XOTd 1 006JiaaeT MIPUBUIETUAMY CYIIePIIOJIb30BaTe .
Hanee B 9TO¥l TyiaBe MBI YBUIUM, KaK IIpoIlecc init CTaHOBUTCA POAUTETHCKUM
TIPOIeCCOM JIF060T'0 OCUPOTEBIIIETO JOUEPHETO IIPOIiecea.

B Mac 0S X 10.4 Ha cmeHy npoueccy init npuwen npouecc launchd, BbINOAHAIOWNIA TOT Xe
KOMMEeKC 3afiay, HO UMeloLL Wil 6onee Wnpokue GyHKLMOHANbHbIE BO3MOXHOCTU. 06Cy K Ae-
Hue ocobeHHocTeln paboThl Npouecca launchd MOXHO HaidTu B pasgene 5.10 [Singh 2006].

Kammasa sepcus UNIX umeeT cBoit cOOCTBEHHBIT HaOOP IIPOIIECCOB AIPa, OTBEUATO-
X 3a paboTy CUCTEMHBIX cay:K0. Hampumep, B HEKOTOPHIX peaausanuax BUPTY-
anpuOl mamaTu UNIX maeHTH(DUKATOP 2 COOTBETCTBYET IIpoIleccy pagedaemon.
ATOT IPOIIECC OTBEUAET 34 MOALEPIKKY CTPAHNUUHOI'0O 00OMEHA CHCTEMBI BUPTYaJIb-
HOI ITaMSATH.

B nomonHenme K npeHTH(UKATOPY IpOIlecca KasKABIN IpoIecc obIasaer elre Iie-
JIBIM PAOOM I/I,Z[eHTI/I(bI/IRaTopOB. Bor (IJYHR]_II/II/I, KOTOpPbI€ BO3BpalialOT 9TU UAEH-
TU(PUKATOPHI:

#include <unistd.h>
pid_t getpid(void);

Bosspamaer ugeaTu(rKaTOp BEI3BIBAIOIIETO IIPOIlECCa
pid_t getppid(void);

Bossparmaer ngerTH(GUKATOP POAUTEIHCKOTO IIPOIecca
uid_t getuid(void);

Boasspairaer peaabHbIA UAeHTHGUKATOPD
TIOJIB30BATEJISA BBIBHIBAIOIIIETO IIPOIlecca

uid_t geteuid(void);

Bosspamaer s ek TUBHBIN UAeHTUDUKATOD
II0JIb30BaTeJId BBI3BIBAIOIIEI0 IIpOoIlecca

gid_t getgid(void);

Bosgepairaer peaabHbIH UAEHTUGOUKATOD
TPYIIIBI BHI3BIBAIOINETO IIPOIIECCa

gid_t getegid(void);

BosspaiaeT ahGeKTUBHBIN UAEHTUDUKATOD
TPYIIIBI BBIBBIBAIOIIIETO IIPoIiecca
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O6paTuTe BHIMAaHIe, YTO HU OJHA U3 3TUX (DYHKIUI He BO3BPpAaIlaeT IpU3HaK OIIn0-
K. UneHTU(GUKATOP POAUTEIBCKOTO IIPOIlECCa Mbl PACCMOTPUM B CJIEIYIOIIEM Pas-
neJe, rae oymem obcy:kaaTh pyHKIuio fork. C peadbHBIM U 9(PPEKTUBHBIM UISHTH-
duKaTopaMu IOJIH30BATEIS U TPYIIIBI MBI ViKe ITO3HAKOMUJINCEH B paszesie 4.4.

8.3. ®yHkuus fork

JI10001#1 CyIIecTBYIONNI IIPOITeCC MOKET CO30aTh HOBBIM IIPOIleCC, BbI3BAaB (QyHK-
o fork.

#include <unistd.h>
pid_t fork(void);

Boasparaer 0 B fouepHeM mpoiecce, UAeHTUGOUKATOD
IOYepHero mpoliecca — B POAUTEIBCKOM, —~1 — B ciiydyae OnrubKu

Hoswriit miporiece, cosmaHubId GyHKIMEN Tork, Ha3bIBaeTcsa 004epHUM NPOUECCOM,
UJIN IPOIECCOM-TIOTOMKOM. 9Ta (DYHKI[MSA BBIBBIBAETCS OLUH pas, a yIpaBJIeHIe
BO3BpAalllaeT ABAMKIbI, C €QUHCTBEHHBLIM OTJHNYKEM — B JOUYEPHEM IIPOIlecce OHa
BosBpairaer 0, a B pOAUTENIHLCKOM — UAEHTU(PUKATOP CO3AAHHOI0 JOUEPHEro IIPO-
mecca. Ilocyienaee 06CTOATEIBCTBO O0'BbSCHAETCS TEM, UTO Y IIPOIecca MOKeT ObITh
IeJI0e MHOXKECTBO IIOTOMKOB, a4 CUCTeMAa He IpefycMaTpuBaeT (PYHKIU, C IIOMO-
I[bI0 KOTOPBIX MOJKHO OBIJIO ObI IOJYUYUTh UACHTU(PUKATOPHI JOUEPHUX IIPOIec-
coB. B mouepuem mporiecce pyHKIua fork Bossparaer 0, MOCKOJBKY TOUEPHUIA
TIPOIeCC UMEET TOJHbKO OJHOTO POAUTEJA U BCeraa MOYKET MOJYUUTDH er0 UAeHTH-
durarop ¢ momoirbio pyakmnuu getppid. (MaeatTuduxarop mpoiecca 0 3apesepBu-
poOBaH 3a IAPOM, ITOATOMY HEBO3MOIKHO MOJAyuYuTh 0 B KauecTBe nAeHTHU(GUKATOPA
JIOUepHeTo IIpoIiecca.)

W pomuTenbCKUii, U JOUEPHUI IIPOIECCHI IIPOMOJIAKAIOT BEIIIOJTHEHNE ITPOrPaMMbI
C MHCTPYKIIUH, CJIeAyIolei 3a BeisoBoM yHKIuu fork. IIporecc-moToMoK mpes-
cTaBJIsgeT co00¥ KOMMIO POAUTEIBCKOro mpoiecca. TakuM o6pasoM, IOTOMOK II0-
JIyJaeT B CBOE PACIIOPSAKEeHNe KOIIUY CerMeHTa JaHHbBIX, KYUU U CTeKa POLUTEJI.
OOpaTuTe BHUMaHIE, YTO 9TO MMEHHO KOINN; POAUTENLCKUN 1 JOUEPHU IPOIeC-
CBI He MCHOJb3YIOT COBMECTHO OJHU U Te JKe 00JacTu naMATu. TeM He MeHee OHU
COBMECTHO UCIIOJIB3YIOT CerMeHT Kofa (paszme 7.6).

Cospemenusbie Bepcun UNIX He Ipor3BOAAT HEMEAJIEHHOI'0 IIOJIHOTO KON POBaHUA
CcerMeHTa JaHHBIX, CTeKA U KYUH, IIOCKOJbKY OUeHb YacTO BCJE] 3a BHIZOBOM Tork
cpasy Ke cjenyeT BhIZOB exec. I109ToOMy MCIOIb3yeTCsA METOH, KOTOPBIH IOy YT
HasBaHUe Konuposarue npu 3anucu (copy-on-write, COW). YkasaHHBIE BbIIlIe 00-
JIaCTU TaMATU UCIIOJIb3YIOTCA COBMECTHO 000MMU IIPOIlecCaMu, HO AP0 IeIaeT UX
JOCTYIHBIMU TOJBKO IJIA UTE€HUA. KCIM OOUH M3 IPOIIECCOB IIOMBITAETCA MU3Me-
HUTH JaHHBIE B 9TUX 00JIaCTAX, AAPO HEMEIJEHHO CHEJIaeT KOIUI0 KOHKPETHOTO
ydacTKa maMsaTHU; OOBIYHO 9TO «CTPaHUIa» BUPTYaJbHOUN maMaTu. BoJee moapoo-
HO 00 9TOM MOKHO ITpounTaTh B paszeine 9.2 [Bach 1986] u B pasmenax 5.6 u 5.7
[McKusick et al. 1996].
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HekoTopble nnatdopMmbl NPeAoCcTaBAAIOT HECKONbKO Bepcuil dyHKuuK fork. Bece yeTbipe
nnatdopmel, 06CyK[aeMble B JAHHON KHUTe, NOAAEPKUBAIOT PyHKLMIO vTork(2), KoTopyio
Mbl PAaCCMOTPUM B Cieflyi0olLEM pa3fene.

Kpome Toro, OC Linux 3.2.0 npepfocTaBiseT BO3MOXHOCTb CO3A4aHWA HOBbIX NPOLLECCOB
C NMOMOLLbI0 CUCTEMHOTO BbI30Ba clone(2). ITo bonee yHUBepCanbHbIi BapUaHT BYHKLUN
fork, KoTopblit N03BONAET BbI3bIBAKOLEMY NPOLIECCY ONPeAennTh, 4To GyAeT COBMECTHO UC-
no/b30BaTLCA LOYEPHUM U POJMUTENLCKUM NpOLieccamu.

FreeBSD 8.0 npefocTaBaseT CUCTEMHbI BbI30B rfork(2), KOTOpbI 04eHb HAMOMUHAET CUC-
TeMHbI1 BbI30B clone B Linux 1 no3aumcteoBaH u3 0C Plan 9 ([Pike et al. 1995]).

Solaris 10 npegocTaBnser fse 6M6IMOTEKM AN PAaBOTLI C NOTOKAMMU BbINONHEHNUA: OAHY —
ans notokos POSIX (pthreads) u apyryto — ans notokos Solaris. MoBepgeHune dyHkumm fork
B 3TUX 6UGAMOTEKAX pa3anyHo. B ciyyae notokos POSIX dyHKUMs fork co3paer npouecc,
COLLepXKalLnii TONbKO BbI3bIBAOLMIA NOTOK, @ B CJlyyae NoTokoB Solaris — npouecc, conepxa-
WM KOonuK BCeX NOTOKOB Bbi3biBaloLLero npouecca. B sepcum Solaris 10 370 noBefeHue us-
MeHuUnocb; fork co3paeT foYepHUin MpoLecc, cogepKallnii TONbKO KOMWI0 Bbi3biBatOLLEro
NoOTOKa BbINOJIHEHMS, HE3aBUCUMO OT Ucnonb3yeMoil 6ubanoTtekn. B Solaris Takxe umeetcs
tbyHKuna forkl, co3patowas npoLecc, COCTOAWMMN TONbKO M3 KOMUN BbI3bIBAIOLLErO NOTOKA
BbINONHEHMUSA, U hyHKLMA Torkall, co3parollan npoLecc, KOTOpbIA COAEPKUT KONUM BCEX NO-
TOKOB BblNONHEHNSA. bonee nogpo6HO NOTOKM BbINOAHEHUA 06CYXAal0TCA B rnaBax 11 u 12.

Mpumep

IIporpamma B iuctuHTe 8.1 1eMOHCTPUPYET PaboTy ¢ PyHKIMEH fork u moKasbiBa-
€T, UYTO M3MeHeHle IIepeMeHHBIX B JoUuepHeM IIpoliecce HUKAK He CKa3blBaeTcA Ha
epeMeHHBIX B POAUTEILCKOM IIPOoliecce.

Jlucmumne 8.1. IIpumep pabomut ¢ pyHkyueil fork

#finclude "apue.h”

int globvar = 6; /+ rnobanbHas nepeMeHHass B CermeHte =/

/* VHUUMANU3NPOBAHHBIX [aHHbIX */

char buf[] = "sanucb B stdout\n”

int

main(void)

{
int var; /+ nepemeHHas, pasmeliaemas Ha cTeke */
pid_t  pid;
var = 88;

if (write(STDOUT_FILENO, buf, sizeof(buf)-1) != sizeof(buf)-1)
err_sys("ownbka BbH30Ba QyHKUMM write”);
printf("nepen Bb3oBOM OyHKUMKM fork\n"); /= mb He cbpachBaem =/
/* Oydeps stdout =/
if ((pid = fork()) < 0) {
err_sys("ownbka Bh30Ba dyHkUMM Fork™);

} else if (pid == 0) { /* [0O4epHuil npouecc =/
globvar++; /* U3MEHUTb NepeMeHHble x/
var++;

} else {

sleep(2); /* POOMTENbCKWIA npouecc */
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}

printf("pid = %1d, globvar = %d, var = %d\n", (long)getpid(), globvar
var);
exit(0);
}

ITocse sammycka mporpaMMbI MBI TTOJTY U M:

$ ./a.out

3amucb B stdout

nepen BH30BOM OyHKuMM fork

pid = 430, globvar =7, var = nepemernHvle 8 00uepHeMm npoyecce ObliU U3MEHEeHbL
pid = 429, globvar = 6, var = 88 podumenbckas KOnusL 0CMaLaAcy 6e3 udMeHeHuil
$ ./a.out > temp.out

$ cat temp.out

3anuce B stdout

nepep BbH30BOM OQyHKuMm fork

pid = 432, globvar = 7, var = 89

nepen BH30BOM OyHKuMM fork

pid = 431, globvar = 6, var = 88

|
oo
(o)

Boo06i1ie roBopsi, HUKOTa HEJIb3A CKa3aTh TOYHO, KaKOU U3 IBYX IIPOIIECCOB IIep-
BBIM IIOJIYUUT yIIPaBJeHUE TOCJe BbI30Ba PYHKIUU fOrk — MOUEpHUIN WUJIU POIU-
TeJILCKUI. ITO BO MHOTOM 3aBUCHUT OT aJTOPUTMA IIJIAHUPOBAHUA, NCIIOJIb3yEMOT'0
agpoM. IIpu He06XOAMMOCTY CUHXPOHUBUPOBATH PA0OTY POAUTETHCKOTO U JOUEP-
HEro IPOIECCOB MOYKHO BOCHOJIb30BATHCA KAKWUM-TU00 MEXaHM3MOM B3auMOIeit-
cTBuii. B mporpamMmme us suctuHra 8.1 MBI IPOCTO IPHUOCTAHOBUJIN POAUTETbCKUH
Ipoliecc Ha 2 CeKYHIBI, YTOOBI ITO3BOJIUTE TOUYEPHEMY IIPOIIECCY BBITIOJTHATHCS ITep-
BbIM. Ho HET HUKAKOI rapaHTUN, UTO 9TOT HPHeM cpaboTaeT IIpu JIObIX YCJIOBU-
sax. 06 9TOM 1 HEKOTOPBIX APYTUX BUAAX CUHXPOHUBAIIUY MbI IIOTOBOPUM B pasje-
e 8.9, korga Oyzmem o0CcysKIaTh COCTOSIHIIE TOHKHY 3a pecypcamu. B pasmene 10.16
MBI ITIOKaXeM, KaK MCIO0Jb30BaTh CUTHAJBI AJA CUHXPOHUBAIIUU POAUTEIHCKOTO
¥ IOUEPHET'o IIPOIeCCOB IOCcJIe BO3BpaTa yrpasijeHusa us Gyarmuu fork.

3amnuchkiBasi faHHbIE B CTAHIAPTHBIN BHIBOM, MBI BEIUnTaeM 1 13 pasmepa buf, aTo6bI
n30erxaTh 3aIINCH 3aBePIAOIero HygeBoro 6aiita. Hecmorpsa Ha TO, UTO QyHKIIMA
strlen BLIUUCIAET AJUHY CTPOKHU 0e3 yueTa 3aBepIIalolero HyJIeBoro dbaira, sizeof
BBIUHCJIAET pasMep Oydepa, KOTOPBIA BKJIIOUAET 3aBEPIIAIOIINIA HYJIEBOW OAMT.
Hpyroe otsimuue: obpaiienue K strlen mpeacraBisdeT co00ii MOJTHOIEHHBIN BBI30B
dyHKIIUU, TOrIAa KaK Sizeof BeruuciasdeT pasMep Oydepa Ha sTane KOMIUJISAITAN, I10-
CKOJIbKY Oydep MHUITMAIN3UPOBAH U3BECTHOI CTPOKOM (DMKCUPOBAHHOM JJINHBI.

ObpaTuTe BHUMaHUeE, KakK QPYHKIIUA Tork B mporpaMme us guctunra 8.1 B3aumoeii-
cTByeT ¢ QYHKIIMAMU BBOJa/BbIBOZAa. B riaBe 3 MbI y:Ke TOBOPUJIU, UTO (PYHKITU
write He 6y(depusyercs. Tak Kak QyHKITU write BRI3bIBaeTCs mepe fork, oHa BbIBe-
IeT JaHHbIe HA CTAHJAPTHBIN BBIBOJ TOJLKO ofuH pasd. C Apyroil CTOPOHLI, CTAH-
IapTHas 6ubauoTeKa BBOAa/BhIBoma Oydepusyerca. B pasgesne 5.12 Mmbl roBOpUIN,
YTO CTAHJAPTHOMY IIOTOKY BBIBO/A HA3HAUAETCS PEXKUM IIOCTPOUHOM Oydepusauu,
€CJIV OH CBSI3aH C TePMUHAJIOM, ¥ PEKUM IIOJIHOM Oydepusanuu — B JIIOOOM JIPyTroM
caydae. 3alrycKas IMIpPOrpaMMy B MHTEPAKTUBHOM DPeKUMe, MbI IOJIyYaeM TOJbKO
OHY KOIIMIO CTPOKU, BBIBOAMMOM (DyHKIHEL printf, moTomy uTo 6ydep cTaH apTHO-
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T'0 TIOTOKAa BBIBOIa COPaChIBAETCS aBTOMAaTUYECKH, KOTla BCTPeUaeTCsa CMBOJI TIepe-
Boga cTpoku. Ho Korma cTaHZapTHBIHM IOTOK BHIBOJA ITIEPEeHAIpaBIsgeTCA B (Daiijl, MbI
ToJIy4yaeM JBe KOIIMU CTPOKU. B aToM ciiyuae mepes obpaitnenueM K fork pyHKIua
printf BEIBBLIBAETCA OOUH Pas, HO CTPOKA B MOMEHT BbI30Ba (DYHKITUM TOrk ere HaXo-
nuTcs B Oydepe. B pesyibTaTe sTOT 6ydhep OyIeT CKOIUPOBAH B aApeCcHOe ITPOCTPaH-
CTBO JIOUEPHET0 MIpoIiecca MPU KOMUPOBAHUU CeTMEHTa MaHHBIX poauTess. Temepb
U Y POLUTEIBCKOTO, U y JOUEPHETO IIPOIIECCOB eCTh Oy(ephl CTaHJaPTHOIO IIOTOKA
BBOJZIa, B KOTOPBIX HAXOAUTCS OLHA U TA JKe CTPOKa. BTopoii BEIZ0B (PyHKI[MM printf,
KOTOPBII IIPOMCXOAUT HEIIOCPEACTBEHHO Iepel BBI30BOM (DYHKITUU eXit, JUIIb I0-
0aBJIgeT CBOM JaHHBIE B KOHEI CyIllecTBYyoIIero oydepa. Ilo 3aBepIiiieHnu KaKI0ro
U3 IPOIIECCOB ero Komus 0ydepa HaKoHell cOpackiBaeTcs Ha JUCK.

CoBMecCTHOe ncnosnb3oBaHue ¢annos

Korpa mpu 3anycke mporpamMmbl U3 JUCTUHTa 8.1 MbI IIepeHaIpaBIsieM CTaHIapT-
HBIH IOTOK BBIBOJIA POAUTEIbCKOrO IIporiecca B (haiij, cTaHAaPTHBIN ITIOTOK BBIBOJA
JIOUEepHEero Ipollecca TaK:Ke OKa3bIBaeTCs IepeHalpaBJIeHHbIM. [elicTBUTENbHO,
ofHa U3 0cO0eHHOCTel PYHKIIUY fork B TOM, UTO OHA IepefaeT JoUuepPHEMY IPOIIeC-
Cy IyOJIUKAaTHI BCeX NECKPUIITOPOB, OTKPHITHIX B POIUTEIBCKOM IpoIiecce. MbI ro-
BOPUM «IyOJIUKATEI», IIOTOMY UTO OHU IPEACTABIAIOT COO0M KOUMUU JEeCKPUIITO-
POB, KaK ecJiu ObI AJIA KaKJOTO U3 HUX Oblia BhI3BaHA (pyHKIUA dup. Pogmrens-
CKUH U TOUEePHUHN IPOIeCChl COBMECTHO UCIIONIb3YIOT OMHU U Te Ke 3allUCU B TabIu-
e (paigIoB AJIA KaKJO0T0 U3 OTKPBITHIX JECKPUIITOPOB (BCIIOMHUTE puc. 3.3).

IIpencraBbTe mpoOIECC, OTKPBIBIINI Tpu (aiija: CTAHJAPTHOIO BBOAA, CTAHIAPT-
HOT'O BBIBOJIA M CTAHAAPTHOI'O BHIBOAA COOOIeHUH 00 omurbkax. ITo Bo3BpaleHunn
u3 QyHKIUHU fork 1eCKpUNITOPLI OYAYT paclpenesieHbl, KaK IToKa3aHo Ha puc. 8.1.

BaxHO 3aMeTHUTD, UTO POAUTEILCKUI U JOUEPHUI IIPOIECChI COBMECTHO MCIIOJIb3Y-
IOT TEKYIIYIO Io3uIiiuio B (aiine. IIpeacrassTe mpoliece, 3allyCTUBIINNA JOUePHUHA
TIpoliece M OKUIATOIUI eTo 3aBepieHusd. JlomycTuMm, 4To 00a mpoliecca B Xo/ie pa-
0OTHI ITPOUBBOAAT 3aNUCh B CTAHAAPTHBIIN IIOTOK BbIBOAA. Ecyiu cTaHIapTHBIN 1O-
TOK BBIBOJIa POJIUTEILCKOTO IIpoliecca OyaeT mepeHamnpasjeH B (aiia (Hanpumep,
KOMaHJHOU 000JI0UKOI), TeKyIad MMo3uIlus B (aiijie, yCTAHOBJIEHHAS POIUTEIH-
CKHM TIPOIeCCOM, Her30e:KHO OyaeT n3MeHeHa JOUePHUM IIPOI[eCCOM, KOT[a OH BhI-
TMOJHUT 3aIUCh B CTAHJAPTHBIN IIOTOK BBIBOJA. B 9TOM ciiyuae JOUEPHUN MPOIece
MOJKeT 3allMChIBATh JAaHHbIE B CTAHAAPTHBIN MMOTOK BBIBOJA, TTOKA POAUTEIbCKUI
IpoIlecC OKUIAET ero 3aBepIiieHuA. 110 okoHUaHUM PabOThI JOUEPHEro IIpoilecca
POIUTENIBCKU IIPOITECC CMOKET ITPOJOJIIKUTD 3aIUCh B CTAHAPTHBII ITOTOK BHIBO-
Ila, 3Has, UTO ero JaHHbIe OyAyT 3aIUCAHBI ITOCJIE Te€X, YTO 3aIIHUCAJ JOUePHUH ITPO-
mecc. Ecou ObI TeKyI1as o3uIus B paiise pasimndaiach Y pOAUTEIbCKOTO 1 JoUep-
HEro IIPOIeCCOB, IIOZ00HOro 3(dexTa JOCTUUL ObIJIO ObI TOPas3ao CJIOMKHEee, U dTO
1oTpPeboBaJIo ObI JOIIOJHUTENIbHBIX YCUINHN CO CTOPOHEI POAUTEILCKOTO IPOIlecca.

Ecau u poguTenbCcKuii, 1 JOUYEPHUHM IPOIECCHI UIITYT B OAWH U TOT K€ TECKPUIITOD
0e3 Kakoi-Tnb0 CHHXPOHM3AIINY, HAIIPUMepP, KOTZa POAWUTEIbCKHUU IIpollecc He
OXKUJaeT 3aBepIIIeHNs JOUEepPHEero Iporecca, JaHHble UX BBIBOJA OyAyT IlepeMerria-
HBI (€CJIU IeCKPUIITOP OBLI OTKPHIT 10 BbIZoBa yHKIUY f0rk). XOTs 9TO 1 BOSMOYKHO
coryacHo puc. 8.1, TeM He MeHee TAaKOH peXKUM PAOOTHI He ABJIAETCSI HOPMAJJIbHBIM.
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Tabnuua feckpunTopos 3anuce B Tabnuue
POAMTENBCKOro npoLecca 3anuce B Tabnue ainos BUPTYasibHbIX Y3108
Ykasatenb ¢l ©narv cocTosHus daiina VHchopmaums
Ha 3anucb BUPTYanibHOro y3na
®narn B m@mue TekyLuas nosuuns B aine - v_data
Jeckpuntopa  hainos B
t0: — VKazatenb Ha BUPTYanbHbIi y3en 1
fd 1: Nnthopmaums
fd 2: m— N MHLEKCHOTO0 y3na

®narn cocTosHus aiina e T === ]
i_vnode —

Tekywlas nosuuus B chaine

VKasarenb Ha BUPTYanbHbIA Y3en T,

NHthopmaums
BUPTYanbHOro y3na
Tabnuua geckpuntopos ~ / /\ - === ===

[I04epHero npoLecca — v_data
Vkasarenb
Ha sanvck ®narv cocTosiHMs haiina Wrchopmanns
®narun B Tabnuue - | VHAgKCHOroysna |
Jeckpuntopa (hannos -/ Tekywas nosuums B taiine Tekywwii pasmep daina
fd 0: -/ S T ==
fd 1: —
fd 2: —1

YKasatenb Ha BUPTYanbHblii y3en \ i_vnode —

Nnthopmaums
BUPTYyasnbHOro y3na

Nnthopmaums
WHAEKCHOrO y3na

Puc. 8.1. CosmecmHuoe ucnonrv3o6anue ompblmulx Pailnos podumenbcKum
u 0ouepHuUM npoyeccamu noce 8vL306a QyHryuu fork

CyIIIecTBYIOT ABA CTaHAAPTHBIX CIOC00a 00CIYKMBAHUA JECKPUIITOPOB IIOCJIE BhI-
30Ba QPyHKIUU FOrk.

1. PoanurenbCKUil IIPOIECC OKHUIAET, KOTTa IIOTOMOK 3aBEPIIHUT CBOIO PadoTy.
B sTOM ciyuae poauTeIbCKOMY IIPOIECCY HUYEro He HYKHO [eJIaTh CO CBOMMU
meckpunTopamu. Korma moToMoK 3aBepIInTCs, TEKYIAasd IO3UILN B (Daiije Jro-
00ro m3 pasmegeMbIX JeCKPUIITOPOB, KOTOPbIE MCIOJb30BAJJINCH UM IJIS UTe-
HUS WJIN 3aIIUCH, N3MEHUTCS HAJJIeKAIIM 00pa3oM.

2. U pogurenbCcKuii, U JOUEPHUU ITPOIECCHI IIPOMOJIKAIOT PaboTy He3aBUCUMO
IpyT oT apyra. B aToMm cayuae mmocsie Bbi3oBa PyHKIUY TOrk pOAUTETBCKUH TPO-
Imecc 3aKPHIBAET TeCKPUIITOPHI, KOTOPEIE eMy 00JIbIle He ITOTPEOYIOTCs, oUep-
HUI IIporece gejaeT TO Ke camoe. Takum o0pasoMm, oHU 00JbIlIe He OYAYT CO-
BMECTHO HCIIOJIb30BATDb OJHU U T€ K€ JeCKPUIITOPBI. ITOT CIIEHAPUH YaCTO KC-
IIOJIb3YeTCs B CeTEBBIX CepBepax.
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IToMrMO OTKPBITHIX (DaiiJIOB €CTh MHOTO APYTUX XapPaKTEePUCTUK POAUTEIHCKOTO
polecca, KOTopble HacJaeAyIOTCA JOUEePHUIM:

e PeanbHBIA UAEHTU(MUKATOD II0JIH30BATEJIS, PeaJbHBIA UAeHTU(UKATOP I'PYII-
1bl, 3(GEeKTUBHBIN UAeHTU(UKATOD MOJIb30BaTe]d, 3(pheKTUBHBIN UIAeHTU(NU-
KaTop I'PYIIIIHL.

e HpenTuduKaTopbl JOIOJIHUTEIBHBIX I'PYIII.

e UpenTuduraTop IpyIIbl IPOIECCOB.

e MHpentudurarop ceaHca.

e  VYupaBiAONINN TepMUHAJI.

o djarm set-user-ID u set-group-ID.

e Terymuit pabouunii KaTaJor.

¢ KopHeBoil KaTaJor.

e Macka pe:xuma co3maHusd (hpaiioB.

e Macka cUrHAJIOB U UX SUCTO3SUIIUA.

e @jaru close-on-exec AJA OTKPHITHIX JECKPUIITOPOB.
e  OkxpyskeHue.

e IlpucoenuHeHHBIE CEIMEHTHI Pas3esiAeMOMi ITaMITH.
e OTobpakeHNs B IaMSTh.

e OrpaHuueHUA Ha PECYPCHI.

Cy1IecTBYIOT CIeAYIOIINE OTINUMA MEKY POAUTEIbCKIM U JOUEPHUM IIPOIIeCCaMU:
e @Dyuknuda fork Bo3Bpalaer pasJuuyHble 3HAUCHUS.

e PasiauuHble UAeHTU(UKATOPHI IIPOIIECCOB.

e PasiauuHble HIEHTUPUKATOPHI POAUTEIHLCKUX IIPOIIECCOB: UACHTU(PUKATOP PO-
IUTEJBCKOro IIPoIlecca B MIOTOMKE COOTBETCTBYeT UAEHTU(MUKATOPY IIpollecca
B POAUTEIBCKOM IIpOIliecce, UAeHTU(MUKATOP POAUTEIBCKOr0 IIpoIlecca B POau-
TeJICKOM IIPOIlecce OCTaeTcs 0e3 M3MeHeHU .

e 3HaueHusd tms_utime, tms_stime, tms_cutime m tms_cstime B mouepHeM IIpoIliecce
ycTaHaBauBaioTcsa paBHbIMU (.

¢ BioxupoBKU (aiioB, yCTaHOBJIEHHbBIE B POAUTEIBCKOM IIpPoOIlecce, He HACIeay-
IOTCH.

e Taiimepsl, o:xumaroIIe cpabaTEIBAHNS, B JOYEPHEM IIPOIlecce COPACKLIBAIOTCH.
e Habop curuaJion, 0KUAAIOITNX 00PabOTKY, B JOUEPHEM IIPOITeCCe OUUIIAETCS.

Mmuorue u3 3TuX XapaKTEPUCTHUK eIlfe He O0CY KIaJuCh; MbI IIOTOBOPUM O HHUX
B CJIEAYIOIIUX TJIaBaX.

Omubka BbI3oBa (PYHKIIUU fOrk IPOMCXOAUT OOBIYHO B ABYX ciaydadx: (a) Korma
B CHCTEeMe CJIUIITKOM MHOT'0 PA60TAIONINX IIPOIIECCOB, UTO OOBIYHO CBUAETEIHLCTBY-
eT 0 HemoJIaJKax, uau (0) Korma ob1rree KOJIMUYECTBO IPOIECCOB ITPEBHICUIIO MaKCH-
MaJIbHOEe 3HaueHWe AJA 3aJaHHOTO PeajbHOTO MAeHTU(MUKATOPA IT0Jb30BaTeNId.
B rabu. 2.10 MBI y2Ke YKa3bIBaJIHU, YTO MaKCHMAaJbHOE KOJUUYECTBO OJHOBPEMEHHO
paboTaroIuX IPOIeCCOB Ha OAUH PeabHBIN UIeHTU(PUKATOP I0JIb30BATEJISA OIIpe-
IeJiseTcs KoHcTaHToi CHILD_MAX.
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IIBa OCHOBHBIX CJIy4as, KOr/a UCIIOJIb3yeTcss PyHKIMA fork:

1. Korga mporiecc XoueT IpoAyO6JIUpPOBaTh ce0si, YTOOBI POAUTEIbCKUI U JOUep-
HUY IIPOIIECCHI MOIVIM BBIMOJIHATH PA3JIUYHbIE YUACTKY IIPOrPaMMBbI OLHOBpE-
MEHHO. ITO O0BIUYHO MCIOJIbL3YETCS B CETEBBIX cepBepax. POAUTENbCKHUU IIPO-
mecc OKMAeT 3aIrrpoca Ha OOCIAyKUBaHUe OT KJINEHTA, [0 ero MoJyUYeHUU OH
BBI3BIBaeT fOrk u mepegaer o6Cay:KUBaHUE 3alIpoca JouepHeMY IIPOIIecCy, II0-
cJie Uero Bo3BpalllaeTcA K OKUAAHUIO CJIEAYIOIIEro 3ampoca.

2. Korpma mporiece Xo4ueT 3a0yCTUTD APYTYIO IIPOrpaMmy. ITO OOBIYHO UCIIOJIb3YeT-
csd B KOMaHIHBIX 000J0UKax. B 9TOM ciiyuae JOUEPHUU IIPOIECC BHIZBIBAET
GyHKIUIO exec (KOTOPYIO MBI paccMOTpuUM B paszee 8.10), KaK TOJIbKO (PyHK-
nud fork BepHeT yIpaBJieHHe.

HeKOTOpBIe OoInepammuoOHHbIE CHUCTEMBI 06'I:e,Z[I/IHHIOT BBI3OB TOrk m CJIeILYIOH_II/Iﬁ 3a
HUM BbIBOB €XeC B OLHY ollepanuio, KoTopasa HadbiBaeTca spawn. UNIX paszpenser
JIBE OIIepaIuy 110 TOU IPOCTOU IPUUYNHE, UTO JOCTATOUHO YaCTO BHIBOB (DYHKIIUU
fork He conpoBoXkjaeTcsa BbI30BOM QyHKIUY exec. Kpome Toro, Takoe pasziesieHue
T0O3BOJIAET JOUEPHEMY IIPOIEeCCy MesKy BbI30BaMU fOrk U exeC UBMEHUTH HEKOTO-
pble XapaKTePHUCTUKHU IIpoIlecca, HAIPHUMeD IlepeHalpaBjieHue BBOA/BHIBOJA,
UAeHTU(PUKATOD MM0Jb30BaTeNsA, TUCIIO3UIINI0 CUTHAJIOB 1 T. I. MHOrOUYKCJIeHHbIE
OPUMEPDI, UJIJIICTPUPYIOIINE 3TO, Mbl YBUAUM B ryiaBe 15.

Bnpouem, ctangapt Single UNIX Specification BkniouaeT untepdeiicsl spawn B rpynny pac-
WwnpeHuii peanbHoro Bpemern. OfHako 3Tu UHTepdelick He ciykaT 3ameHoil fork u exec.
OHU NpeAHa3HayeHbl A1 CUCTEM, B KOTOPbIX UMEKTCS ONpPefieNeHHbIe COXKHOCTU C 3-
(heKTUBHOI peanusaumnein pyHKuMm fork, 0co6E€HHO ANs TEX, B KOTOPbLIX OTCYTCTBYET anna-
paTHas nofAepKa ynpasaeHns namaThbio.

8.4. ®yHKuusa vfork

Ilopsamok BBIBOBa 1 Bo3BpalllaeMble 3HaUeHUA PyHKIUI viork 1 fork omTmHAKOBBI,
HO CeMaHTHKAa 3TUX ABYX (PYHKIUI pasindaeTcs.

Oyukuma vfork Bnepsble nossuiacs B 2.9BSD. HekoTopble cYnTaloT 3Ty QYHKLMIO NATHOM Ha
penyTaumn UNIX, ogHako Bce nnatdopMmbl, 06CyKaaeMble B 3TOW KHUTe, NOALEPKUBAIOT e€.
Paspabotunku yganunu vfork us sepcun 4.4BSD, Ho Bce aucTpubyTHBbl BSD € OTKpPBITHIMK
MCXOAHBIMU TEKCTaMu, npoucxofaiuue ot 4.4BSD, BoccTaHoBMAM ee noafepkKy. B TpeTbeii
Bepcun Single UNIX Specification dyHkumus vfork oTMeyeHa Kak ycTapeBLlnii UHTepdeiic
¥ B YeTBEpTOM Bepcuu Gbina NONHOCTLIO yaaneHa. Mol BKTIOUMAM ee onucaHue TONbKO Kak
AaHb Tpaanumu. Ee He cnepyeT cnonb3oBath B NEPeHOCUMBIX MPUIOKEHUAX.

Dyuknus viork mpegHasHaueHa IJisi CO3JaHUA HOBBIX IIPOIIECCOB, KOI/IA I[eJIbI0 HO-
BOT'O IIPOIlecCa SIBJIAETCS 3aIyCK HOBOM IIPOrPaMMBbI C MOMOIIbI0 (MYHKITUU EXEC
(IyHKT 2 B KOHIIE IIpeabIayInero pasaesna). [Iporpamma us auctunra 1.5 raxk:ke or-
HOCHUTCA K IIporpaMmam 9Toro tTuna. @yHkruus viork cosgaer HOBBI IIpoIece ToU-
HO TakK Ke, Kak fork, Ho He KOIIUPYeT apecHoe IIPOCTPAHCTBO POAUTEIHCKOTO IIPO-
mecca B aipeCcHOEe IIPOCTPAHCTBO IIOTOMKA, IIOCKOJIbKY IIOTOMOK He 6yzeT paboTaTh
C 9TUM aJPECHBIM ITPOCTPAHCTBOM — OH ITPOCTO BbIZBIBaET (PYHKITUIO exec (MJIu exit)
cpasy ImocJie Toro, Kak vfork BepHeT ympasjeHue. Takum 06pa3oM, IO BBIZOBA €XEC
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wiu exit mouepHUI MpOIlecC BBITIOJHAETCA B aIPECHOM IIPOCTPAHCTBE POAUTENb-
ckoro mporecca. Takoit mogxop 6osee ahGeKTUBEH IJIA HEKOTOPBIX peaIn3aliui
UNIX, HO MOKeT IpUBOAUTH K HeIIPeJCKasdyeMbIM pe3yJibTaTaM, ecJIi JOUepHUN
mpoIecc M3MeHAEeT KaKue-Tnbo NaHHBIE (MCKJIOUEHUE COCTaBJIAET IepeMeHHasd,
HUCIIOJIb3yeMasd AJIs COXPaHeHUA 3HAUeHNM A, BO3BpaIraemMoro GyHKIuen viork), Bbl-
3bIBaeT Jpyrue (yHKIIUN UJIX BO3BpalllaeT yIpaBJeHUe, He BBI3bIBAA €XeC WJIN
exit. (Kak MBI y:Ke yIIOMUHAJIY B IPEBIAYINEM paszesie, AJIs MOBLIIIeHUA d(deK-
TUBHOCTU PAOOTHI CBA3KY fOrk/exec MHOTHE peaIu3aIiu UCIIOIb3YIOT TEXHUKY KO-
IUPOBAHUA IPU 3aIIKUCHU, HO IIOJIHOE OTCYTCTBIE KOIIUPOBAHUA BCe JKe ropasno (-
dexkTUBHEE, UeM KOIMPOBAHUE AaKe HeOOJIBIITNX 00-eMOB TaHHBIX.)

E1tie onmo pasauume MexAy sTUMU QYHKIUAME — VIork rapaHTHUPyeT, YTO JoUep-
HUH IpoIriecc MOJYyYnT YIIpaBeHne IePBLIM 1 OyAeT yAep:KuBaTh ero, IIoKa He BhI-
30BeT QYHKIMIO exec uam exit. Korma mouepHmit mpoiiecc BHI3BIBAET JIIOOYIO U3
9TUX (PYHKIIUI, POAUTEIHCKUH MPOIecC BOBOOHOBJISAET CBOIO PAaboTy. (ATO MOKET
TIPUBECTH K TYIWKOBOUW CUTYaIlUU, €CJU IIPOIECC-TIOTOMOK 3aBUCHUT OT HaJIbHEH-
MINX OeMCTBUHA POAUTEIHLCKOT0 IIPOIlecca, KOTOPbhIE MOJIYKHBI ObITh BBIIIOJHEHBI 0
BbI30OBA JI000M 13 3TUX (PYHKI[UI.)

Mpumep

IIporpamma B jucTuHTe 8.2 — 9TO M3MEHEHHAs BePCUsA IPOrPAMMBI M3 JIUCTUH-
ra 8.1. Ms1 3amenusiu pyHkiuio fork Ha viork u yopaau 3anuch B CTAHIaPTHHIN BbI-
BoZ. Teneps HeT HEOOXOJUMOCTH IIPHOCTAHABINBATH POAUTEIbCKUH IIPOIECC C II0-
MOIIbI0 PYHKIMU Sleep, TOCKOJIBKY VIork rapaHTUPYeT, YTO OH OyAeT IPUOCTAHOB-
JIeH APOM JI0 TeX IIOp, ITOKa AOoUepPHUM IIPOIlecC He BBIBOBET exeC MJIU exit.

Jlucmune 8.2. IlIpumep pabomut ¢ pynryueil viork
#include "apue.h”

int globvar = 6; /x rnobanbHag nepemMeHHas B CErMeHTe WHULMANM3MPOBAHHBIX AaHHbIX */

int

main(void)

{
int var; /= nokanbHas nepemeHHas B cTeke */
pid_t  pid;
var = 88;

printf(“nepen Bb3oBOM OyHKuUMKM vFork\n"); /+ Mo He cOpaceiBaem Oydeps stdout =/
if ((pid = vfork()) < 0) {
err_sys("ownbka Bh3oBa dyHkumm vfork™);

} else if (pid == 0) { /* [DO4YepHuit npouecc =/
globvar++; /* U3MEHUTb MNepeMeHHble */
var++;
_exit(0); /* 3aBeplieHne [04YepHero npouecca */
}
/*
* PoouTensCckuii npouecc npofonxuT paboTy oTchaa.
*
/

printf("pid = %1d, globvar = %d, var = %d\n", (long)getpid(), globvar, var);
exit(0);
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3amycK aTol MPOrpaMMBbl JaeT CJIEAYIOINe Pe3yIbTaThb:

$ ./a.out
nepen BbH30BOM (GyHKUMM vFork
pid = 29039, globvar = 7, var = 89

31ech 3HAUEHNUA MePEeMEeHHBIX, YBeJINUYeHHbIe B JOUePHEM MIPOoIlecce, U3MEHUINCh
U B POAUTENBCKOM IIporecce. IIOCKOJBKY M3BECTHO, UTO NOUYEPHUI IIPOIECC IIPO-
IoJsKaeT paboTy B aIPEeCHOM IIPOCTPAHCTBE POLUTEILCKOrO IPOIecca, 9TO He CTa-
JIO 1J1s1 Hac cioprpusoM. OQHAKO 9TO IIOBEeHNe OTINYAETCS OT TOr'0, YTO MbI BHJIE-
JIu IIpu padoTe ¢ pyHKIHei fork.

OobparuTe BHUMAaHUE, YTO B IporpaMMe u3 JucTuHra 8.2 BMecTo GyHKIIUM exit umc-
noJsib3yercs _exit. Kak yske roBopuiiocs B paszese 7.3, GyHKIUA _exit He TpousBo-
auT copoc OydepoB BBOAA/BBIBOAA. BbIZBAaB (PDYHKITUIO €xit, MBI IIOJYyUYMJIN ObI He-
CKOJIBKO MHBIE PEe3YJIbTaThl. B 3aBUCMOCTHY OT Peausaliuyl CTaHAaPTHOM 6ubimoTe-
KU BBOJIa/BBIBOZA MBI MOTJIM ObI ¥ HE 3aMETUTh HUKAKUX PA3JIUUYUN MU YBUIETN
OBI, UTO ITPOIIAJIY TaHHBIE, BEIBOAUMBIE (QDYHKITHEH printf B poAUTEILCKOM IIpoITecce.

Korpma mouepHuii mpoiecc 3aBepiaeT CBO paboTy uepes BbI30B PYHKIIUM exit, co-
Iep:xumoe Bcex O6ydepoB BBOJA/BBIBOAA cOpackiBaeTcA. Ecam 9TO eIMHCTBEHHOE
JIeficTBre, KOTOPOe IIPOU3BOAUTCA OMOIMOTEKOH, Mbl HE YBUAUM HUKAKUX Pas3JIu-
Y1l 10 CPaBHEHUIO ¢ BBI30BOM (hyHKIMU _exit. OqHaKo, eciau peaausaus JOMOJI-
HUTEJbHO 3aKPBHIBAET IIOTOKU BBOJA/BBIBOJA, IaMATh, B KOTOPOH pa3MellaeTcs
00beKT FILE cTaHgapTHOTO IOTOKA BBIBOZA, OyeT ounIlieHa. IIoCKOIBKY JoUuepHU
IIPOIEeCC 3aMMCTBYET aAPEeCHOe IIPOCTPAHCTBO POAUTEIHCKOTO IIPOIlecca, KOoraa po-
IUTEJIBCKUH IIpoIecc BO30OHOBUT paboTy U BEIZOBET (hYHKIMIO printf, oHA HUYEro
He CMOXKET BBIBECTH U BepHeT npusHaK omubku (-1). O6paTute BHUMAaHUE, YTO Je-
ckpunTop STDOUT_FILENO pomuTesIbCKOrO IpoIlecca BcCe eIle ABJIAETCA TOIYyCTU-
MBIM, ITIOCKOJIbKY JOUEPHUI ITPOIIECC MOJTyUaeT KONUi0 MaccuBa (haiJOBBIX JAECK-
PHUIITOPOB POAUTENILCKOTO IIpoliecca (puc. 8.1).

B 60nbluMHCTBE COBPEMEHHBIX Peanu3aluil hyHKLUS exit He 3aKpbIBAeT NOTOKMU BBOJA/Bbl-
Boaa. [lockonbKy npouecc cobupaeTcs 3aBepluTb CBOK PaboTy, AAPO BCE PaBHO 3aKpoeT
BCe 4eCKpUNTOpbl (hailNoB, OTKPLITbIE MPOLECCOM. 3aKpbiTUE UX B 6UGNMOTEKE TONBKO yBE-
JIMYMBAET HArpy3Ky 1 HE HECET HUKAKOI BbITOfbI.

HomosHuTeIbHEIE CBeleHNA 0 peanusanuu QyHKui fork m vfork MosxHO HaNTHI
B [McKusick et al. 1996], pasgen 5.6. K usyuenuto ¢pyakmuu viork Mbl BEpHEMCSA
B yupaskHeHuAx 8.1 u 8.2.

8.5. dyHKuum exit

B pazzgese 7.3 MBI yIIOMHUHAJIU IATH CIOCOO0B HOPMAJIBLHOTO 3aBEPIIEHUA PAOOTHI

mporiecca:

1. Bosspar us ¢pyurnuu nain. Kax y:ke roBopusocsk B pasaese 7.3, 9TO SKBUBA-
JIEHTHO BBI3OBY (DyHKIIUH exit.

2. Bbi3oB pyuKIuu exit. ra Gyurnua onpenenena craggaprom ISO C, ona mpo-
M3BOAUT BBIBOB BCeX (PYHKIIUI-00PAOOTUYMKOB BHIX0/a, 3aPETUCTPUPOBAHHBIX
dyHKIMeH atexit, 1 3aKPLIBAET BCe CTAHAAPTHBIE IIOTOKY BBOAA/BhIBOmA. Ilo-
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croabKy ctaugapt ISO C me 3aTparuBaeT AeCKPUIITOPHI (hailjioB, MHOTO3amau-
HOCTB (POAUTESIbCKUH 1 JOUEPHUI ITPOIECCHI) ¥ YIIPABJIEHUE 3aJaHUAMU, OIIpEe-
nesienue aTor GyHKIUH 0y UNIX aBiisgeTcsa HeIOJTHBIM.

Brizos pyrkmun _exit uau _Exit. Crargapt ISO C onpenenser pyuriuo Exit
KaK croco0 3aBepIIeHus Ipoiecca 6es3 3arrycka PyHKIUA-00paboTUNKOB BBIXO0-
JIa nau o6paboTUNKOB CUTHAJIOB. IIpu 8TOM OT KOHKPETHOH peansanuu 3aBU-
cur, 6yayT 6ydepsl BBOJA,/BbIBOAA cOpachIBaThCS Ha JUCK UJIU HeT. B cucreme
UNIX umena _exit m _Exit aBasioTCcA CHHOHUMAaMU, 00€e 3Ti (PYHKIIUK He copa-
CBIBAIOT Oy(ephl BBOJA/BhIBOAA. PYHKIIUA _exit BHI3BIBAETCS M3 exit 1 mpous-
BOAUT AeiicTBud, crienudpuunbie g UNIX. dyskiua _exit onpenesieHa crau-
maptom POSIX.1.

B 6onblwuHcTBe peanusauyuit UNIX exit(3) npeacTtaBnseT coboil 6ubnmoteyHyio GyHKLuio,
B TO BpeMs KaK _exit(2) — cucTemMHblil BbI30B.

Bosspart 13 cTapTOBOM IPOIEyPhI OCIEAHEr0 IIOTOKA BLITIOJHEHN B IIPOIIECCE.
Kop saBepimieHust IOTOKA IIPU 5TOM He OyIeT MCIIOJb30BAaThCA B KAUECTBE KoJa
3aBepIleHus mporecca. Korma mocieHni OTOK BBINIOJHEHNUS B IIPOIECce BO3-
BpAIIlaeTCs U3 CBOEH CTapTOBOM MPOIEAYPHI, IIpoIiece 3aBepimaercs ¢ kKomom 0.

BbI3oB pyHKIUMT pthread_exit ms mocjegHero IoTOKAa BHITIOJHEHUS B IIPOIIECCE.
Kaxk u B mpeawigyIem ciayuae, Ko 3aBepIeHuA mpoiecca 6yaet pasen 0, apry-
MeHT (pyHKIuU pthread_exit mpu aTom urHopupyerca. Boaee moapo6wHo 06 9Toi
(GyHKIIMU MBI TOTOBOPUM B paszese 11.5.

Tpu cmocoba HeHOPMAaJIHLHOI'O 3aBepPIIIeHNA IIpolecca:

1.

Bri3oB yHKIUM abort. 9To 0COOBIN ciaydail caeqyIoIiero crmocodba, Tak Kak
IJaHHad QYHKIUA reHepupyeT curaaJj SIGABRT.

IIpu nmosnydyenuu mporieccoM HEKOTOpbIX curHajoB. (Bosiee mogpo6HO 0 curua-
Jax pacckasbiBaeTcs B TiiaBe 10.) Curaaa MosKeT ObITh CT€HEPUPOBAH CAMUM
mporeccoM (HampuMep, C IOMOINBI0 PYHKIMU abort), APYTUMU IIPOIECCAMU
unu aapoM. K mocyiefHNM OTHOCATCSA CUTHAJIBI, IlepefilaBaeMble IIPU IOIBITKE
oOpalreHnsa K MaMATH, PACIOJIOKEeHHOHN BHe aJJpeCHOT0 IIPOCTPAHCTBA IIPOITec-
ca, WJIV IIPU MIOMBITKE JIeJIeHUs Ha HOJb.

Ilo sampocy Ha 3aBepllleHIe MOCJIESHEro II0OTOKA BLIMTOJIHEHU . 110 yMOIYaHIIo
3aBepIlleHNe MOTOKA ITPOUCXOIUT ¢ HEKOTOPOM 3aIePKKO: OMUH ITOTOK 3aIpa-
IIMBAET 3aBepIlleHre JPYIoro IoTOKa, U Yepe3 KaKoe-TO BpeMs YKasaHHbIH I10-
TOK 3aBepiraercsa. MbI 00CcyauM 3aIIpoChkl Ha 3aBepiiieHue B pasaenax 11.5u 12.7.

HeszaBucumo oT Toro, Kak IMeHHO 3aBePIIIaeTCA IIPOILEeCC, B KOHEUHOM UTOre AP0
BBIMIOJIHAET OJMH U TOT JKe KOJ. ITOT KOJ 3aKPbIBAET BCE OTKPHITHIE IIPOIECCOM Jie-
CKPUIITOPBI, OCBOOOKIAeT 3aHNMAaeMyI0 IIPOIeCCOM ITaMATh U T. [I.

s 11060r0 U3 IEPEUNCIEHHBIX CIIOCO00B HEOOXOAMMO, UTOOBI 3aBEPIIAIOIITUIICA
mpoIiecc ObLII B COCTOAHUY N3BECTUTh POAUTEIHCKUI ITPOIIECC O TOM, KaK OH 3aBep-
muica. B coydae Tpex pyHKIui Berxona (exit, _exit m _Exit) poAmMTEIECKOMY IPO-
Imeccy uepes apryMeHT (OYHKIIMY IIepelaeTcs KOJ 3aBePIIeHnd. A B ciyduae HEHOD-
MaJIBHOT'O 3aBePIIeHUs AP0 — He IIPOIlecc — FreHEPpUPYeT Ko7, YKa3bIBAIOIUH Ipu-
YMHY HEHOPMAaJILHOT'O 3aBepIlleHUs IIporecca. B Jo00oM ciydae pOLUTEIbCKUI
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TIPOIlecCc MOKET MOJIYUUTh KO 3aBePITeHnsA OT PYHKIMY wait mau waitpid (ommea-
HUe 3TuX QYHKIUI OyJeT faHO B CJAEAYIOIEM Pasniee).

O6paTuTe BHUMAaHNE Ha Pasjnure MeXIY KOJOM BbIX0[a, KOTOPBIA ABJISIETCS ap-
T'YMEHTOM OJHOM 13 TPpeX (PYHKIUI BEIX0/a UM BO3BPAIlaeMbIM 3HAUeHEeM (DyHK-
uU Main, ¥ KOJAOM 3aBepiiieHus. apo mpeobpasyeT Ko BhIXOAA B KOJ 3aBepIiie-
HUSA, KOT/Ia B 3aKJIOUEHE BbI3bIBaeTcA PYHKIUA _exit (puc. 7.1). B rabu. 8.1 nepe-
YHCJIEHBI CIIOCO0BI, C ITOMOIIIHI0 KOTOPBIX POAUTEIbCKUH ITPOIIeCC MOKET MOy YUTH
KOJI 3aBepIIleHUA JOUEePHeTo Iporiecca. KEciu gfouepHuMil mpolece 3aBepInICca HOP-
MaJIbHO, POAUTEJIbCKUU IIPOIIECC MOKET HOJYUUTD €T'0 KOJ BBIXO/A.

Korma mbI onuceiBaiu QYHKIUIO fork, OBLIO OUEBUIHO, UTO POAUTEIbCKUI IIPO-
Iecc IPOJOJIMKAeT CYIIeCTBOBATD Iocje BbisoBa pyHKIuu fork. Ceifuac MbI TOBO-
puM 0 Bo3BpaTe KojJa 3aBepIlleHns POAUTEeILCKOMY Iporeccy. Ho uro mpousoiiger,
€CJIN POAUTEIbCKUI IIPOIeCC 3aBepIINTC paHbIile aouepHero? OTBeT TaKOB: Po-
IUTEeJeM JII000r0 IIPOIlecca, POAUTEIbCKUI IIPOIleCC KOTOPOro 3aBePIINJICS PAHb-
II1e ero caMoro, CTAaHOBUTCSA IIpoIece init. B TakoM ciiyuae MbI TOBOPUM, UTO IIPO-
mecc OBIJI yHAcJaemoBaH mpoiteccoM init. OOLIUHO MpPU 3aBEPIIEHUN KaKOTo-Iru00
mpoliecca AP0 IPoBepsAeT BCe aKTUBHBIE MPOIECChl, YTOOBI Y3HATD, HEe SABJIAETCS
JIY 3aBEPITUBIIUHACS IIPOIlECC YbUM-IN00 pomauTeseM. KEciu aTo TaK, AJid IpoIec-
ca, OCTaBIIIETOCA AKTUBHBIM, UAEHTU(PUKATOPOM POIUTEIHCKOTO IIPOIlecca HasHa-
vaeTca 1 (upenTuduraTop mporecca init). Birarogaps aTomy ynaerca rapaHTHPO-
BaTh HaJUUME POUTEJS Y JIIOOOTO IIpoIiecca.

E1tie ofiH MOMEHT, KOTOPBIN MbI JOJMKHBI PACCMOTPETH, — KOT/la JOUYEPHUH IIpo-
Imecc 3aKaH4YMBaeT paboTy paHbIlle POAUTENILCKOr0. Ecau JouepHUil IPoIiece moJ-
HOCTBIO ICUE3HEeT, POAUTEJIbCKII IIpoIiecc OyAeT He B COCTOSAHUM ITOJYUUTD €r0 KO
3aBepIeHns, Koraa 9To eMy moTpebyerca. SIapo coxpaHaeT HEKOTOPBIH 00beM MH-
dopMaIuu 0 KasKJI0M 3aBepPIIUBIIEMCS IIpoIlecce, YTOObI OHA ObLJIa JOCTYIHA, KO-
TIa POAUTEJILCKUU IIPOIlECC BHI3OBET (hyHKIMIO wait mim waitpid. B mpocreiiem
caydae 9Ta mHPOPMAaIuA COCTOUT M3 UAeHTU(MUKATOPA TIpoliecca, KoJa 3aBepIie-
HUS 1 KOJUYECTBA MPOIECCOPHOTO BPEMEHHU, 3aTPAauyeHHOr0 Ipoieccom. SIapo mo-
JKeT 0CBOOOIUTH BCIO TIAMATH, 3aHUMAaEeMYI0 IIPOIECCOM, M 3aKPBITh eI'0 OTKPBITHIE
daiiael. B repmunosioruu UNIX mporecce, KOTOPbBIH 3aBEPIINUIICS, HO IIPU 9TOM €ro
POAUTEILCKUH IPOIIeCC He JIOBUJI 3TOI'0 MOMEHTa, HaskiBaioT 30m0u. Komanma ps(1)
BBIBOAUT B II0JIE€ COCTOSTHUS IIpoIlecca-soMmou cuMBoJI Z. Ecyin HanmcaTh H0JIT0 pa-
60TaIOIYIO IIPOrPAMMY, KOTOPas MOPOKIAeT MHOMKECTBO JOUEPHUX IIPOIIECCOB,
OHI OyAyT IIpeBpaIaThbcsa B 30MOU, €CJIM IIPOrpaMMa He CTaAHeT JOMKUAAThC IIOJTY-
YeHUA OT HUX KOJIOB 3aBePIIIeHUA.

B HEKOTOPbIX CUCTEMAX CYLLECTBYET BO3SMOXHOCTb NPEAOTBPATUTL NOABNEHNE 30M6K; B pas-
nene 10.7 6yneT ONUCAaHO, KaK UMEHHO 3TO CAeNaThb.

U makomer, pacCMOTPUM CJIydail, KOT[a 3aKaHYMBAETCsS IIPOIECC, YHACIeOBAH-
HBIH nporieccoM init. IIpeBparaercsa jau oH B 3om6u? Het, moTomy uTo init cosman
TaK, 4TO BCAKUI pas, KOTJa OJUH U3 ero MOTOMKOB 3aBepIllaeTcs, init BEI3BIBAET
onHy u3 (pyHKIUiT wait, 4TOOBI 3a0paTh KOJ 3aBepIieHuA. TaKuM crmocobom init
MPEnsATCTBYET 3aCOPEHUI0 CUCTEeMEI ITporieccamu-zombu. oz «moTroMmkamu mporec-
ca init» MBI mogpasyMeBaeM KaK IIPOIIECCHI, 3aMIyIIEHHbIE HETIOCPEICTBEHHO IIPO-
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meccoMm init (mampumep, getty, KOTOPBI OyAeT omucaH B pasgese 9.2), Tak u yHac-
JIeJOBAHHBIE MIPOIECCHI, POAUTEIN KOTOPBIX 3aBePIIuau paboTy.

8.6. dyHkuum wait n waitpid

Korzma mporiecc 3aBepiiiaeTcsi, OOBIYHBEIM 00pPa30oM UM aBAPUMHO, AP0 M3BEIaeT
00 9TOM POAUTEIHLCKIUIT ITpoItece ¢ moMoIIbio curuaja SIGCHLD. ITockonbKy 3aBepiiie-
HIe JJOUEePHETro IIPOIecca eCTh COOBITIE aCUHXPOHHOE (OHO MOYKET IIPOUBOMTH B JIFO-
0011 MOMEHT BpEMEHU), TO ¥ CUTHAJI IIPEJICTABJISAET CO00M aCHHXPOHHOE U3BEIIeHNE,
TIOCBLTIAaEMOE ANPOM POJUTETBCKOMY IIporeccy. PonUTEeIbCKUN IIPOIIECC MOXKET
TPOMTHOPUPOBATH CUTHAJI WU HPENOCTABUTEL (DYHKI[NIO, KOTOpad OyIeT BhI3BaHA
o IPUOBITUY CUTHAJIA, — 00paboTUMK curHaJaa. [1o yMOI4YaHUIO IPOIeCChl UTHOPU-
pyioT aToT curHajJ. Mbl 00CyauM BO3MOXKHBIE BapMaHTHI moBeAeHUA B riiase 10.
A moka mocraTouHO OymeT 3HATH, UTO GYHKIIMY walt uam waitpid, BELISBaHHBIE PO-
IUTEJIbCKUM IIPOIIECCOM, MOT'YT:

¢ 3a0JIOKUPOBATH IIPOIIECC, ECJIU BCE er0 J0UePHIE ITPOIECCHI TPOAOJIKAIOT PaboTy.
¢ (Cpasy Ke BepHYTh yIIpaBJeHNe ¢ KOJOM 3aBepIIleHus JoUuepHero mpolecca, ec-

JIV OH YK€ 3aKOHUYUJ PaboTy U OKUAET, II0Ka POAUTENLCKUIT ITpoIecc 3abeper
KO/ 3aBEepPIIIeHN .

e (Cpasy Ke BEpHYTH yIIpaBJIeHNE C IIPU3HAKOM OINUOKM, €CJAU y BBI3BABIIIETO
mpoliecca HeT HU OJTHOT'O IoUePHero mpoliecea.

Ecum mporiecc BeI3bIBaeT QYHKIIUIO Walt mo nmosyuenuu curxasa SIGCHLD, GyHKIuA
cpasy :xe BepHeT yrupasJsenue. Ho eciiu QyHKIINA wait Obl1a BEI3BaHA B JIIOOOH IIPO-
U3BOJILHBIN MOMEHT BPeMeHU, OHA MOXKeT 3a0JIOKMPOBATh POAMTEIbCKUH ITpoIiecc.

#finclude <sys/wait.h>
pid_t wait(int =statloc);
pid_t waitpid(pid_t pid, int =statloc, int options);

O06e BO3BpPAIIAIOT UAEHTUDUKATOP IPOIlECca
B cJyuae ycmexa, -1 — B ciayuae omubKu

9Tu QYHKIIUU UMEIOT CJIeAyIOIe PasInunsd:

o DyHKIUS wait MOMKeT 3a0JI0KMPOBATDH BHISLIBAOIITUI IIPOITECC, TTOKA JOUEPHUA
TIpoliecc He 3aBEPIIUT CBOIO paboTy, B TO BpeMsa Kak QyHKIuA waitpid mpemoc-
TaBJISAET BOBMOKHOCTD ITPEIOTBPATUTE OJIOKMPOBKY.

e @dDyuKnusa waitpid He KIeT MePBOTO 3aBEPIIUBIIETOCA AOUYEPHErO Ipoliecca —
MOJKHO yKa3aTh, 3aBePIIeHUs KaKOro MPOIecca OHa AOJKHA 0KU1aTh.

Ecau mouepHuii mpoliecc y:Ke 3aBepIuiIcsa 1 HaXOAUTCSI B COCTOSTHUY 30MOM, (PyHK-
mus wait cpasy sKe BepHeT yIpaBJieHUe U IIepeJacT KO 3aBepIIIeHUs 9TOTO IIPOIiec-
ca. B mpoTuBHOM ciiyuae oHa 3a6JIOKMPYeT BHI3BIBAIOIIUIA IIPOIECC TO MOMEHTA,
TIOKAa JOYEePHUI IIpoIiece He 3aBEPIIIUT CBOO PaboTy. Eciu y BhIZBIBAIOIIETO IIPOIIEC-
ca mMeeTCs HEeCKOJIbKO JOUePHUX IIPOIecCoB, GYHKIUA wait BepHET yIpaBJeHue,
KoTJja 3aBepIIuT paboTy oauH 13 HuX. MBI Bcerza MoKeM y3HaTh, KaKOM 13 IIOTOM-
KOB 3aBepIINJICA, IOCKOJIbKY (DYHKIIUA BO3BpAIlaeT UAeHTU(DUKATOP IpoIecca.
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B o6enx GyHKIMAX apryMeHT Statloc ABJIAETCS yKasaTesjeM Ha Iiesoe 4ucio. Kc-
JIV B apr'yMeHTe IepeJiaeTCsA HEeIIYCTOH yKasaTelb, 10 3aJaHHOMY agpecy OyIeT 3a-
IHMCcaH KOJ 3aBepIeHus JouepHero mporecca. Eciau Koy 3aBepliieHns Hac He UHTe-
pecyeT, MOKHO IIepeJaTh B 9TOM apr'yMeHTe IIYCTOI yKasaTeb.

IenmounciieHHBIN KOJ 3aBepINIeHMWs, BO3BPAIIlaeMbIid 9TUMU ABYMA (DYHKIIUAMU,
TPagUIIMOHHO OIIpelesiseTcs peajmusalieili. B HeM HECKOJbKO OHUTOB OTBOLUTCS
O/, KOJ BBIX0/1a (B ciyyae HOPMAaJbHOT'O 3aBePIIeHnsa pab0ThI), HECKOJbKO OUTOB —
IoJ] HOMep curHaJa (B ciiyuae aBapuilHOTO 3aBePIeHN ), OAUH OUT YKa3bIBaeT, ObLI
Jau cosmau daitn gammna namaru (paiia core), u 1. 1. Coracuo crangapty POSIX.1
B (haiine <sys/wait.h> ompemessroTca pasjiuYHBIE MAKPOCHI, C IIOMOIIBIO0 KOTOPBIX
TIPOM3BOAMTCS UBBJEUEHME KOJOB BbIxoxa. OmpenesinTb, KaK 3aBEPIIUJICA IPO-
mecc, MOYKHO C TIOMOIIHI0 YETHIPEX B3ANMOUCKJIIOUAOIIMX MaKPOCOB, MMeHA KOTO-
PBIX HaumHAaIOTCA ¢ npedukca WIF. B 3aBucHMOCTH OT TOT0, KAKOI 13 9TUX UETHI-
Pex MaxKpOCOB BO3BpAIllaeT UCTUHY, MOKHO HMCIOJIb30BATh APYTHUe MaKpPOCHI, UTO-
OBbI TTOJIYUYUTH KO BbIXOJla, HOMEDP CUTHAJIa U APYTryo mHopMmaIuio. Bce ueTbipe
MaKpOooIIpeaeJeHn IPUBOAATC B TabJ. 8.1.

Tabruya 8.1. Maxpoonpedenenus 058 npogeprku K00a 3a6epuleHUs, 6036DAULAEMOZ0
Qynryuamu walt u waitpid

Maxkpoonpeneinenue | Onucanue

WIFEXITED(status) Bosspaimaer true, ecsau status ObLJI IOJIyYeH OT JOUEPHETO IIPOIlec-
ca Mpu HOPMAaJILHOM ero 3aBepIlleHnuu. B aToM cayuae MOKHO U3-
BJIEUDb MJIAIINE 8 OUT 13 apr'yMeHTa, KOTOPBIH ObLI ITepeaH PyHK-
muu exit, _exit mam _Exit, caemyrmoomium oopasom:

WEXITSTATUS(status)

WIFSIGNALED(status) Bosspaimaer true, ecau status ObLJI IOJYUYeH OT JOUEPHETO IIPOIec-
ca Ipu HeHOPMAaJILHOM (aBapUifHOM) ero 3aBepIIeHU, B Pe3yIbTa-
Te MOJIyUeHUs CUTHAJIa, KOTOPBIi He OBLT IepexBaueH. B aToMm ciry-
Jae MOXXHO Y3HATh HOMED CUT'HAaJIa, BEI3BABIIIETO 3aBEPIIIEHUE [10-
YepHEro IIpoIecca, CIeayIIuM 00pa3om:

WTERMSIG(status)

Kpowme Toro, B HEKOTOPBIX peasusarnuax (aHo He B Single UNIX Spe-
cification) ompeznesen makpoc

WCOREDUMP(status)

KOTOPBIN BO3BpAIlaeT true, eCau B Pe3yJIbTaTe aBAPUHHOTO 3aBeP-
IIeHUsA Ipoliecca 661 co3paH Gaiia ¢ famnom namMaTu (core-daiii).

WIFSTOPPED(status) Bosspaimaer true, ecyu status GbLT IOJYYEH B pe3yaIbTaTe OCTAHOB-
KU JOYEPHEro Ipoliecca o CUTHAJY. B 9ToM caydyae MOMKHO Y3HATH
HOMED CHUT'HAJIa, KOTOPBI BHI3BAJ OCTAHOBKY IIPOIlEcca, ¢ IIOMO-
IbI0 MaKpoca

WSTOPSIG(status)

WIFCONTINUED(status) | BosBpalmaer true, ecau status OBLI MOJYYEH OJIS JOUEPHETO IPOo-
mecca, KOTOPBI IPOJOJIAKUJI PAOOTY IOCJie OCTaHOBKU (paciiupe-
Hue XSI B crangapre POSIX.1 — Tosbko aasa pyHKIuy waitpid)
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B pazgese 9.8, Korma peub moiifieT 00 yIIpaBJIeHUN 3aJaHUAMM, MBI YBUIUM, KaK
MOKHO OCTAHOBUTH IIPOIIECC.

Mpumep

Dyurmusa pr_exit B tuctuHre 8.3 UCIOIB3yeT MaKpPOCh! 13 Tabi. 8.1 15 BBIBOZA
CBEeJeHUI, IOJYyUYeHHBIX U3 KOLA 3aBepIlIeHus. B oToil KHUIre MBI OyZeM HCIIOIb30-
BATh ee BO MHOIuX npumepax. O0paruTe BHUMAaHNe, 4TO 9Ta (PYHKIKA 00paIaer-
ca kK makpocy WCOREDUMP, ecsiz OH omIpefieJieH B CUCTEME.

Jucmune 8.3. Bbi800 c8edenuil, OAYLeHHbLX U3 KOOA 3a8epuleHuUs

#finclude "apue.nh”
#include <sys/wait.h>

void
pr_exit(int status)
{
if (WIFEXITED(status))
printf("HopmansHoe 3aBepuieHne, kopn Buixoma = %d\n”
WEXITSTATUS(status));
else if (WIFSIGNALED(status))
printf(“aBapuitHoe 3aBepueHue, Homep curHana = %d%s\n”

WTERMSIG(status),
#ifdef WCOREDUMP

WCOREDUMP(status) ? " (cospaH ¢ain core)” : "");
ftelse

DK
fendif

else if (WIFSTOPPED(status))
printf("mo4yepHnit npouecc ocTaHoBsEH, HoMep curHana = %d\n"”
WSTOPSIG(status));

FreeBSD 8.0, Linux 3.2.0, Mac 0S X 10.6.8 u Solaris 10 noaaep:uBalOT Makpoonpefenexmne
WCOREDUMP. OgHaKo HeKoTopble NnaTopMbl CKPLIBAKOT Er0 ONpeAesieHune, ecnu onpejere-
Ha KoHcTaHTa _POSIX_C_SOURCE (pa3gen 2.7).

IIporpamma u3 suctuHra 8.4 TeMOHCTPUPYET MHTEPIPETAIINIO PABINYHBIX 3HAUE-
HUH KOZa 3aBepIIeHUA C IIOMOIIbI0 GYHKINU pr_exit. 3amycTus 9Ty IporpamMmmy,
MBI IOJIYYUM CJIEAYIOIINE Pe3yabTaThI:

$ ./a.out

HOpMaNlbHOE 3aBEpWeHMe, Koj Bbixoda = 7

aBapuiiHoe 3aBeplieHue, HOMep curHana = 6 (co3gaH ¢ain core)
aBapuilHoe 3aBeplieHne, Homep curHana = 8 (co3gaH dain core)

Ceituac MBI mosiyyaeM HoMep curHasia ot WTERMSIG. YToObl yOeauTbCs, YTO CUTHAJT
SIGABRT mmeeT 3Hauenue 6, a curaaj SIGFPE — 3HaueHme 8, MOJKHO 3aTVIAHYTh B (paii
<signal.h>. IlepeHOCHMBI# c1TOCO6 OTOOPAKEHMA HOMepa CUT'HAJIA B OIIKICATEIHLHOE
uMsa OyZeT mpeacTasiieH B pasgese 10.22.
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Kak yske roBOpHUJIOCH BBIIIIE, €CJAU POAUTENHCKUI MPOIlECC UMeeT HECKOJIBKO PO~
IIeCCOB-TIOTOMKOB, QYHKIIUA Wait BEpHET yIpaBJieHUE IO 3aBePIIeHNN JI060ro us
HUX. A UTO fesaTh, eciau Tpebyerca AOKAATHCA 3aBePIIeHNA KOHKPETHOT'O TOUYep-
Hero mportiecca (Ipu yCcJI0BUM, UTO U3BECTEH ero unaeHTudurarop)? B panaux Bep-
cuax UNIX npuxoguioch BeIBBIBaTh (DYHKIIUIO Walt 1 cpaBHUBATh BO3BpAaIaeMbIld
€10 UAeHTU(UKATOP IIPoIlecca ¢ MHTePeCcyouM. KEciu 3aBepIInBIIUACcA IPOIeCcC
OKAa3bIBAJICA He TeM, KOTOPBIH MBI OJKUIAJIN, IPUXOAUIOCH COXPAHATH UIeHTUDN-
KaTop IpoIlecca M KOJ ero 3aBepIleHUs B OTAEJIbHOM CIIMCKE M CHOBA BBLISBLIBATH
dyHKIMO Wait. ATy omeparuio Hamo ObIJIO IIOBTOPATH 0 TeX II0P, II0OKAa He 3aBep-
MINTCA KejlaeMblil mpoliecc. Ecau mocye 3Toro Hy:XKHO OBLIO JOXKIATHCS 3aBepIie-
HUSA APYTOTO IIPoIecca, Mbl BEIHY K/AEHbBI ObLJIN CHAYaJIa IPOCMOTPETD CIIMCOK VIKe
3aBEPIIUBIINXCS ITPOIECCOB, U €CJIU eI'0 B 9TOM CIIMCKe He ObLIO, BBIZLIBATH (DYyHK-
muto wait. Takum 06pasoM, BO3HUKJIA HOTPEOHOCTE B (DYHKITNH, KOTOPaA OKUIAa
OBbI 3aBepIIeHNA KOHKPETHOIO Ipoliecca. JTa (GYHKIMOHAJLHOCTD (U gake 00JIb-
111e) 3aJI02KeHa B PYHKITIIO waitpid, koTopas oupenesena craggapTom POSIX. 1.

Jucmune 8.4. Hnmepnpemauyus pa3iuiHbvlx K0008 306ePULeHUA

#include "apue.h”
#include <sys/wait.h>

int

main(void)

{
pid_t pid;
int status;

if ((pid = fork()) < 0)
err_sys("ownbka Bb30Ba QyHKUMM fork™);

else if (pid == 0) /* [O4YepHuil npouecc =/
exit(7);

if (wait(&status) != pid) /+ nmoxmaTbcs 3aBepueHus [O4EpHEro npouecca */
err_sys("ownbka Bb30Ba QyHKUMM wait™);
pr_exit(status); /* W BHBECTU KOO 3aBepuweHns =/

if ((pid = fork()) < 0)
err_sys("ownbka Bb3oBa dyHkuM fork™);

else if (pid == 0) /* [O4epHUil Npouecc =/
abort(); /* nocnaTb curHan SIGABRT «/

if (wait(&status) != pid) /+ poxpmaTbca 3aBepueHus [O4epHero npouecca */
err_sys("ownbka Bb30Ba GyHKUMM wait™)

pr_exit(status); /* W BHBECTU KOO 3asBepuweHns x/

if ((pid = fork()) < 0)
err_sys("ownbka Bb3oBa OyHkUMM fork™);

else if (pid == 0) /* BO4YepHuil npouecc =/
status /= 0; /* penerne Ha 0 crewepupyeT curHan SIGFPE «/
if (wait(&status) != pid) /+ poxpaTbca 3aBepuieHns [O4EpHEro npouecca */

err_sys("ownbka Bb30Ba OyHKUMM wait");
pr_exit(status); /* U BHBECTU KOO 3aBepueHns x/
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exit(0);
}

HNurepnperanus GyHKIIHen waitpid aprymenTa pid 3aBUCUT OT €r0 3HAUEHU !

pid == -1 Oxupmaer 3aBepIIeHN JIOO0T0 JOUepHeTo Iporecca. B nanHOM ciaydae
pyHKIIUA waitpid 9xBUBaJIeHTHA QyHKIUM wait.

pid > 0 O:xkuaeT 3aBepIIeHN IIPoIecca ¢ UAeHTU(UKATOPOM PaBHBIM pid.

pid == OsxupmaeT 3aBepIIeHU JTIOOOTO JOUEPHETo IIPoIlecca, NAeHTUPUKATOP
TPYIIIBI IIPOIIECCOB KOTOPOr'0 TOT K€, UTO V BBISBLIBAIOIIErO IIPoIecca
(rpynrsl mporieccoB obcykaaioTeA B pasaese 9.4).

pid < -1 OskupmaeTr 3aBepleHUsA JIOOOTO JOUYEPHETO IPOIEecca, UAEHTU(UKATOD
TPYIIIBI TPOIECCOB KOTOPOTO COBITAZIaeT ¢ abCOTIOTHBIM 3HAUEHUEM pP1d.

dyuKIUAa waitpid BosBpamaeT nuaeHTH(UKATOP 3aBEPIIUBIIETOCS JOUEPHETo IIPo-
Iecca ¥ COXpaHsAeT ero KOJ 3aBepIIeHNs II0 aJpecy, Ha KOTOPHIi yKa3bIBaeT apry-
MeHT statloc. Omubka PyHKIMYU wait BOBHUKAET, TOJHKO KOIZa ¥ IIPOIecca HeT
notomMKoB. (E1ie ogHa ommmnbouHasa CUTyalus BO3MOYKHA, €CJIU BHITIOJHEeHNE PYyHK-
1y OBLJIO IPePBaHO cuTrHaJOM. MBI 06cyquM 3TOT BapuaHT B ritaBe 10.) @yHKIINA
waitpid, KpoMe TOT0, MOKET 3aBEPIINTHCS OIINOKOM, €CJIN 3aJaHHBIN IIPOIECC NN
TPyIIa IPOIECCOB HE CYIIECTBYIOT UJIU He ABJIAIOTCS IOTOMKAMU BBISHIBAIOIIETO
mporecca.

ApryMeHT 0ptions MO3BOJISIET YIPABJIATH MoBefeHueM QyHKIuM waitpid. Om mo-
sKeT comep:karh 0 mau sHaueHUe, MOJYUEeHHOE B pe3yJibTaTe opaspsAgHON onepa-
muu NJIN (OR) 13 KOHCTaHT, IPUBEAEHHBIX B Ta0a. 8.2.

FreeBSD 8.0 u Solaris 10 noanepxuBatT 04HY [ONONHWUTENbHYIO, HECTAHAAPTHYIO, KOH-
CTaHTy Ansa aprymeHTa option. WOWAIT BbIHYXAA€T CUCTEMY COXPAHUTbL NPOLECC, KOJ, 3a-
BepLLUEHMA KOTOPOro Bo3BpaluaeTca GyHkumMen waitpid, Gnarofaps 4emy ero MOXHO nosy-
4UTb NOBTOPHO.

Tabauuya 8.2. Koncmaumut 05 apeymenma options gyHrkyuw waitpid

Koucranra | Onucanue

WCONTINUED | Ecsim peanmsamma moAiep:KUBaeT BO3MOYKHOCTh YIIPABJIEHUSA 3alaHUSIMU,
GyHKIUA waitpid BepHET KOJ COCTOSHUA IOTOMKA, OIIpefesIsIeMOro apryMeH-
TOM pid, KOTOPBIZ BOBOOGHOBUJ paboTy IIOCJIe OCTAHOBKU U Yell KOJ COCTO~
HU4A e1fe He 06611 oyueH (paciupenne XSI crargapra POSIX.1).

WNOHANG DyuKIUg waitpid He 6ymeT 6JI0KMPOBATh BBISBIBAIOIIUIA IIPOIECC, €CJIU IIOTO-
MOK, OIpeJiesigeMbIil apryMeHTOM pid, elfe He U3MEeHUJI CBOe COCTOSHUE.
B aTom cayuae pyuKIua Bo3BpamiaeT sHaueHue 0.

WUNTRACED Ecnu peanusanusa moamep:kuBaeT yopaBJeHHe 3aJaHUAMU, QYHKITUA
waltpid BepHET KOJ COCTOAHUSA JOUEePHETo IpoIlecca, OIIpeneasaeMoro apry-
MEHTOM pid, KOTOPBIN OBIJI OCTAHOBJIEH U KOJ COCTOSHUS KOTOPOTO eIre He
OBLJI ITOJTYUYEeH ¢ MOMEHTa ero octaHOBKHU. Makpoxkomauga WIFSTOPPED mmo3Bo-
JIseT OIIpeNeJIuTh, COOTBETCTBYET JIU BO3BpalljaeMoe 3HaUueHe OCTaHOBJIEH-
HOMY AOUYepHeMY IPOIeccCy.
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Dyurnusa waitpid npegocraBiasaeTr Tpu GyHKIMOHAJIbHBIE BOSMOYKHOCTH, KOTOPBIX
aunleHa QyHKOIUA wait.

1. ®yHKIUA waitpid mo3BoJIseT yKasaTh, 3aBePIIeHNs KAKOr0 MMEHHO IIpoliecca
He00XOAMMO OMKAATHCS, B TO BpeMA KaK (MYHKIMA walt Bo3BpalaeT Koj co-
CTOSHUA IIEPBOT'0 3aBEPIIIUBIIIETOCS IIpoIlecca-lmoToMKa. Mbl BepHEMCs K 00Cy-
JKAEHUIO 9TOI BO3MOKHOCTH, KOTia OyZeM pacCKashIBaTh 0 (GyHKIIMU POpen.

2. ®yHKIUA waitpid mpemgocTaBIsgeT BO3BMOMKHOCTD OTKJIIOUEHNA OJIOKMPOBKH, KO-
raa TpebyeTcs JUINb Y3HATH COCTOSAHIE TOYePHEero IIpollecca U HeKelaTeIbHo,
YTOOBI BEISBIBAIOIIU I IIPOIlece ObLI 3a0IOKMPOBAH.

3. ®dyurusa waitpid moamepsKUBaeT ympaBiieHUue 3aJaHUAMN C IIOMOIIBI0 KOH-
ctadaT WUNTRACED m WCONTINUED.

Mpumep

Bepuemcsa k 00CyKIeHUIO IPOITeCCOB-30M0OU, HauaToMy B paszesie 8.5. Eciu HeoO-
XOJIIMO, UTOOBI IIPOITECC, KOTOPBIM CO3/JaeT MOTOMKA ¢ MOMOINbI0 GyHKITUU fork,
He OXKUaJICA 3aBEPIIeHNA JOUEPHEro IIpoIecca U IIPU 9TOM IIPOIECC-IOTOMOK He
mpeBparlaaca B 30M0OU, IMMOKA POAUTENIbCKUI ITPOIECC He 3aBEPIIUTCA, MbI TOJIK-
HBI BBI3BATh (PYHKIINIO fOrk ABasKAbl. ITOT IIPUEM HCIIOJb3yeT MporpaMMa B JIKUC-
TuHre 8.5.

Jlucmune 8.5. [IpedomepauijeHue nossnieHus 30mou 3a cuem 080iLH020 8bL3084
pynryuu fork

#finclude "apue.h”
#include <sys/wait.h>
int

main(void)

{
pid_t  pid;

if ((pid = fork()) < 0) {
err_sys("ownbka Bb3oBa dyHkuMm fork™);
} else if (pid == 0) { /* nepsblii MOTOMOK */
if ((pid = fork()) < 0)
err_sys("ownbka Bb3oBa OyHKUMM fork™);
else if (pid > 0)
exit(0); /* NepBbii MOTOMOK, OH e x/
/* POAWTENbCKUIA NPOLecc Ans BTOPOro norTomka x/
/*
x 371ecb npogonxaeT paboTy BTOPOW MOTOMOK, A% KOTOPOTrO POAMUTENbCKUM
* CTall Npouecc init, nOoCKONbKY HACTOAWMA POAMTENbCKMIA NPOLECC
* Bbi3BaN QyHKUMIO exit() 4yTb Bblwe.
x Ternepb Mb MOXeM MpojonxaTb paboTy, 3Had,4TO KOrga npouecc 3aBepuuTcd
* ro KoA 3aBepueHns OyaeT nofyyeH mpoueccoM init.
*/
sleep(2);
printf("BTOpPON NOTOMOK, MAEHTUOMKATOP POAMTENbCKOro npouecca = %ld\n”
(long)getppid());
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exit(0);
}

if (waitpid(pid, NULL, 0) != pid) /+ oxupgaTb 3aBeplieHuss NepBoro noromka x/
err_sys("ownbka Bb30Ba ¢yHKUMM waitpid™);
/*
* 30ecb poaNTensCKMit (NepBoHaYanbHbIi) npouecc npopoaxaeT paboTy,
* MOCKOJIbKY OH HE S9BASETCH POANTENbCKMM MPOLECCOM [ BTOPOro MOTOMKA.
*/
exit(0);
}

MzI mpuocTaHOBUIIM PA0OTy BTOPOTO IIOTOMKA Ha JABe CeKYHbI, YTOOBI FTapaHTHUPO-
BaThb, UTO MEPBBIl MOTOMOK 3aBEpPIIUT CBOIO PabOTy IO TOro, Kak OyaeT BbIBeIeH
UIeHTU(PUKATOP POAUTENLCKOTOo mpoiiecca. @yHKIMA fork BepHET yIpaBJieHUe
KaK POAUTEJIbCKOMY, TaK U JOUEPHEMY IIPOIeCCY, HO Mbl HUKOT/A 3apaHee He 3Ha-
eM, KTO U3 HuX OyzeT nepBbiM. Eciu ObI BTOPOIi JOUEPHUH IIPOIlece He ObLI ITPUOoC-
TAaHOBJIEH U TOCJIe BbI30Ba GYHKIIUY TOrk MOIyuns Obl yIIpaBaeHre IIePBLIM, UIeH-
TU(UKATOP IIPOIlecca, BIBeeHHBIN (PYyHKITMe printf, Ob1a 6B UAeHTH(MUKATOPOM
TIIEPBUYHOTO POAUTEILCKOTO IIPoIlecca, a He Irpoiecca init.

B peaysbTaTe 3anmycka nporpaMMBbl U3 JUCTUHTA 8.5 MbI IIOJYYUIN

$ ./a.out
$ BTOpPOI MOTOMOK, WAEHTUOUKATOP POAUTENLCKOTO npouecca = 1

O6paTuTe BHUMAaHMIe, YTO KOMaHIHAaA 000/I0UKa BhIBeJIA TpUIJIalinenue (CuMBoI $),
KaK TOJIbKO IIEPBUYHBIN IIPOIIECC 3aBEPIIIXJ CBOIO PabOTy, TO €CTh eIIle 10 TOro, KaK
BTOPOH IIOTOMOK BBIBEJ UACHTHU(MNUKATOP CBOEr0 POAUTEIBCKOT'O IIPOIlecca.

8.7. DyHkumsa waitid

Pacmiupenusa XSI crampgapra Single UNIX Specification BxarouaroT gomosHn-
TeJbHYIO PYHKIINIO, KOTOPAaA MOKET MOJIyUYUTh KO BhIXOAa IIporecca. PyHKIUA
wailtid oueHp moxoska Ha PYHKI[UIO waitpid, HO IpemoCcTaBIAET AOIOJHUTEJIbHBIE
BO3MOKHOCTH.

#iinclude <sys/wait.h>
int waitid(idtype_t idtype, id_t id, siginfo_t =infop, int options);

Bosspaimaer 0 B cayuae ycmexa, -1 — B cayuae onrnoKu

ITomo6HO pyHKITMU Waitpid, GyHKIIUA waitid TO3BOIAET mpoIleccy yKasaTh, 3aBep-
IIeHU S KaKOT0 U3 ITOTOMKOB HEOOXOAMMO 0K IaThCA. BMecTo Toro UTOORI IIepea-
BaTh 9Ty WH(POPMAUIO BMeCTe C UAeHTU(PUKATOPOM IIPOIecca UJIN I'PYIIIbI IIPO-
IIeCCOB B 3aKOAMPOBAHHOM BH€e Uepe3 eqUHCTBeHHBIN apryMeHT, (pyHKImusa waitid
TIpeIoCTaBJIAET JBA OTHEJIbHBIX apryMeHTa. S3HaUeH1e apryMeHTa 10 MHTepPIIPeTH-
pyeTcs B 3aBUCUMOCTHY OT 3HAUECHUS apryMeHTa 1dtype. BodaMoKHbIe BHAUEHUA DTO-
T0 apryMeHTa IIPUBOAATCA B TabJ. 8.3.
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Tabauya 8.3 Bo3moxcHvle 3HAYeHUS apzymenma idtype pyHkyuu waitid

Koncranra | Onmucanue

P_PID OskumaTh 3aBepIIeHna KOHKPETHOTO0 IIpoIiecca. APpryMeHT 1d COIEepPKUT ero
UAeHTUPUKATOD.

P_PGID OsxupaTh 3aBepIIeHNs JOUEePHEro MpoIecca, IPUHAIIeKaIlero K yKasaH-
HOU IpyIuIe IpoIeccoB. APryMeHT 1d COOeP:KUT UAeHTU(PUKATOD IPYIIE
IPOIECCOB.

P_ALL OsxumaTh 3aBepIllIeHus JII000oro qouepHero mpoiecca. ComepKumoe apry-
MeHTa 1d UTHOPUpPyeTCH.

AprymeHT 0pti0NS CONEPKUT 3HAUEHUE, IIOJYUeHHOe B PesysbTare IIopaspsaIHON
omnepanuu NJIN (OR) 13 KOHCTAHT, IPUBEAEHHBIX B Ta0JI. 8.4. 9T KOHCTAHTHI OII-
penensaioT, KaKkue U3MeHEeHU A COCTOAHUSA JOUYEPHETo IPOoIlecca NHTEPECYIOT BbI3hI-
BaIOIIUIT IIPOIECC.

Taobauya 8.4. Koncmanmut s apeymenma options ¢pyurkyuu waitid

Koucranra | Onmucanue

WCONTINUED | OskumoaTh 3aBepIlleHUS IpPOoIecca, KOTOPHIH BOBOOHOBUJI PAbOTy IIOCJIEe OCTa-
HOBKHY U KOJ COCTOAHUA KOTOPOTI'O eIle He OBLI IIOJIYUY€EH.

WEXITED ITosryunTs mH(GOPMAIINIO O COCTOAHUY 3aBEPIIIUBIIIETOCS IPOIlecca.

WNOHANG Cpasy ke BepHYTh yIpaBJieHre 1 He OJIOKMPOBATh BBI3LIBAIOIIUIT IIpoIlece,
ecJIH KOJ BBIXOJla fOYePHero IIpolecca HeJOCTYIIeH.

WNOWATT He yanuToxaTh nHPOPMAIIHIO O COCTOSHUY JOUEPHEro IIpoilecca, YTo0bI 3a-
TeM ee MOKHO ObLJIO ITOJIYYUTh C TOMOIITBIO PYyHKITUY wait, waitpid mam waitid.

WSTOPPED O:xumaTh 3aBePIIeHNA IIPOIecca, KOTOPBIN ObIJ OCTAHOBJIEH U KOJ COCTOS-
HUS KOTOPOTO eIlle He ObLI MOy YeH.

B aprymenTe options moskHA OBITH YKa3aHa X0TA ObI oHA 13 KoHcTaHT: WCONTINUED,
WEXITED mrzr WSTOPPED.

AprymeHT infop — yKasaTeab Ha CTPYKTYPY Siginfo. OTa cTpyKTypa COHEPIKUT
MoAPOOHYI0 MH(POPMAIIUIO O CUTHAJIE, BHI3BABIIIEM U3MEHEHNEe COCTOSHUS J0oUep-
Hero mportecca. CTpykTypa siginfo 6ymer pacecmorpena B paszgese 10.14.

N3 yeTbipex nnatdopm, 06CyKaaeMbix B AaHHOM KHUre, ToNbKo Linux 3.2.0, Mac 0S X 10.6.8
u Solaris 10 nopaepxuBatoT yHKuMio waitid. Ho umeiite B BuAy, 4to B Mac 0S X 10.6.8 ata
(byHKLWA BO3BpaLLaeT B CTPyKType siginfo He BClo MHDOPMALMIO, KOTOPYIO MOXHO GbINO
Obl 03KMAATh.

8.8. dyHKuunn wait3 n waitd

BoabmunacTBo peanmsanuit UNIX mpemocTaBiIdgOT IBE JOTOJHUTENIbHBIE (DYHK-
muu: wait3 u waitd. Ot QPyHKIIMYU BOepBble MOoABUINCEH B BeTke BSD. EquncTBen-
HOe UX MPemMYyINecTBO Iepen QpyHKImAMU walt, waitid u waitpid 3akJarouaeTrcsa
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B JIOTIOJHATEJHHOM apryMeHTe, uepe3 KOTOPBIHA SIPO MOKET BEPHYTHh KPATKYIO
CIIPAaBKY O pecypcax, UCII0JIb30BAHHBIX 3aBEPIIUBIITNMCS IIPOIECCOM U BCEMU €r0
JOUYEPHUMU IIPOIIECCAMMU.

#include <sys/types.h>
#iinclude <sys/wait.h>
#include <sys/time.h>
#include <sys/resource.h>

pid_t wait3(int =statloc, int options, struct rusage *rusage)
pid_t wait4(pid_t pid, int =statloc, int options, struct rusage =rusage)

O6e BO3BpAIAOT UAEHTU(DUKATOD IpOIlecca
B caydae ycmexa, 0 miu -1 — B cirydae onmrubKu

Mudopmanma 06 nCHoIb30BAHHBIX PECYPCAX BKJIIOUAET TAKUeE CBeIeHNA, KaK KO-
YEeCTBO ITPOIIECCOPHOTO BpPeMeHH (II0JIb30BATEJILCKOTO W CHUCTEMHOI0), HEeyZauHBIX
MIOITBITOK OOPAIeHUI K CTPAHUIAM BUPTYAJBHON IIAMSATH, IPUHATHIX CUTHAJIOB
U TOMY IIof00HOe. 3a moApPoOHOCTAMY oOpaIliaiiTech K CTPaHUIE CIIPABOYHOTO PYKO-
BozcTBa getrusage(2). (Ara nuopMaIms o pecypcax OTIANUAETCS OT OTPAHUYECHU HA
pecypchl, KOTopble 00cy:kaanchk B pasgesie 7.11.) B ta6sa. 8.5 npuBogutcs uudop-
MAaIls 0 PA3JIUYHBIX apr'yMeHTaX, MOAAeP:KUBaeMbIX GYHKIIUAMY ceMeiicTBa wait.

Tabauuya 8.5. Apzymernmut, noddepircusaemvie PYHKUUAMU cemelicmea wait
Ha PA3LULHBLY NIAAMOOPMAX

®ynkuud | pid | options | rusage | POSIX.1 | FreeBSD | Linux | Mac OS X | Solaris 10
8.0 3.2.0 |10.6.8

Walt . . . . .

waitid . . . . . .

Waltpld . . . . . . .

WaltS . . . . . .

waitd . . . . . . .

OyHKuMs wait3 6bia BKAOYEHa B paHHWe Bepcum cTaHaapTa Single UNIX Specification. Bo
BTOPOi1 BEpPCKM CTaHAApTa OHa bObina NnepeBefieHa B pa3psaj YCTapeBILMX, a B TPeTbeil Bep-
CvK BOOOLLE UCKIOYEHA U3 CTAHAAPTA.

8.9. loHKa 3a pecypcamu

Mpe1 6ygem HasbIBaTh TOHKOI 3a pecypcaMU COCTOSIHUE, BO3SHUKAaIOIlee, KOraa He-
CKOJIBKO IIPOIIECCOB IIBITAIOTCA OMHOBPEMEHHO IPOU3BOAUTH HEKOTOPBIE NEHCTBUA
C COBMECTHO MCIOJIb3YeMbIMU AAHHBIMU, 1 KOHEUHBIN Pe3yJbTaT 3aBUCUT OT II0-
PAIKa, B KOTOPOM 3THU IIPOIECCHI BBITTONMHAIOTCA. PyHKIUA fork ABisger coboii aAp-
KUl mpuMep MOTEeHI[MaJbHOTO NCTOUHUKA PO0JieM, CBA3AHHBIX C TOHKOM 3a pe-
cypcaMu, ecJiu JIOTUKA BBIMIOJTHEHUS IPOrPaMMBI SIBHO WJIKM HESBHO 3aBUCUT OT
TOr'0, KTO IIEPBBIM IIOJYUYUT YIIPABJIEHNE — POAUTEIbCKUN IIPOIIECC UJIH JOUECPHUI.
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B006111e, 9TO HEBO3MOXHO 3apaHee IIpeJCKa3aThb. Ho JaxKe eciiu ObI MBI 1 3HAJIU
HaBEepPHAKA, KaKou u3 IIPOIIECCOB II€PBBIM IIOJIYUUT yIIpaBJIEHUE, BC€ PaBHO OaJib-
HeHnIasa pa60'1‘a IIpoiecca 3aBUCHUT OT CTEII€EHU Har'Py3KHN Ha CUCTEMY U aJITOPUTMa
IIJIAaHUPOBaHUA, 3AJIOKEHHOI'O B AApe€.

Mpg=I y:xe BcTpeuainch ¢ MOTEHIIMAJIBHON CUTyallell TOHKK 3a pecypcaMu B IIPO-
rpamMMe U3 JUCTHHTA 8.5, KOr[a BTOPO ITIOTOMOK BBIBOAUJI UAEHTU(MUKATOP POII-
TeJIbCKOro mpoiiecca. Ecaiu BTopoii IOTOMOK HOJYUHUT YIIPpaBJIeHNUe PaHbIIe IepPBO-
T'0, ero POAUTEJbCKUM IIPOIleccoM OyIeT MepBbhIii ToTOMOK. Ho ecaiu cHavasia mosy-
YUT yIIpaBJIeHNe MepPBLIil ITIOTOMOK U y HEro O0yaeT AOCTATOYHO BPEeMEeHU, UTOOLI
yCIeTh 3aBEPIIUTHC, POAUTENHLCKUM IIPOIECCOM IJisi BTOPOTO MOTOMKA CTaHET
mporiecc init. Haske BBISOB (DYHKIIMHU Sleep, KOTOPBIA HCIOJB30BAJICA B HAIIIEM
mpuMepe, He MOYKeT rapaHTHUPOBATh BBITIOJTHEHNE IIPOIIECCOB B 3aJaHHOM MOPSAIKE.
Ecau cucrema cusibHO 3arpyskeHa, Jaske IOCJIe JBYXCeKYHIHON 3aJePKKU BTOPOH
TIOTOMOK MOJKET MOJYUYUTDH YIpaBJeHNe PaHbIlle, UeM IIePBOMY MMOTOMKY YIAaCTCS
3aBePINUTH CBOIO padboTy. [IpobaemMbl TAKOTO POLA OUEHD CJIOKHBI B OTJIAAKE, ITIOTO-
MY 4TO B OOJIBLIIIMHCTBE CJIyYaeB OHU Ce0s He IPOSIBIISIOT.

IIportecc, KOTOPBI sKeIaeT NoKJaThCS 3aBEPIIIeHNUS JOUEPHETro IPoIlecca, JOIKeH
BBIBBATH OLHY 13 GYHKIUI cemeiicTBa wait. Eciu ske mporecc xoueT I0KIaThCA
3aBePIIIEHNA POSUTETIHCKOTO IIPOIECCa, KaK B IPorpaMMe U3 JUCTHUHTA 8.5, MOXK-
HO 0BLJIO0 GBI BOCIIOIB30BATHCA IIPUMEPHO TAKUM ITUKJIOM:

while (getppid() != 1)
sleep(1);

OmHaKO 9TOT IIUKJI, KOTOPBIA HAa3bIBaeTcA onpocom (polling), moporkIaeT elle OgHY
npobsemy. [[esi0 B TOM, UTO IIPOIlECC HEITPOU3BOAUTENHLHO PACXOAYeT IPOIECCop-
HOe BpeMs, TaK KaK BbI3bIBAIOIUI IPOIlecC BO3OOHOBIAET PabOTy KaKIyI0 CeKYH-
Iy, YTOOBI ITPOBEPUTH UCTUHHOCTD YCJIOBUSI.

YTo06BI He TIONIACTh B TOHKY 34 pecypcaMu U n30ekaTh MpUMeHeH!A oIIpoca, Heoo-
XOMMO HEUYTO Bpoje oOMeHa CUTHAJIaMU MeKIy Ipoieccamu. Ilis 9Toi 1esin
MOJKHO MCHIOJIL30BaTh CUTHAJBI, U OJWH TaKOW CIIOCO0 OyJeT OIrcaH B pasie-
e 10.16. Tax:ke MOTYT HUCIIOJIb30BATLCS PA3JIUUHBIE BUILI MEKIIPOIIECCHBIX B3aU-
moperictBuii (interprocess communication — IPC). HexkoTopble m3 HUX MBI pac-
cMoOTpHUM B riiaBax 15 u 17.

I opraHu3anuy B3aMMOOTHOIIIEHUN MeEXKAY POAUTEIbCKUM M JOUEPHUM IIPO-
meccaMy YacTO MCHOJIb3yeTcsA ciienyroinuii creHapuii. Ilociae BhI3oBa (hyHKIIUU
fork oba mmporiecca, pOAUTEIbCKUI 1 JOUEPHUI, BLIIIOJIHIIOT HEKOTOPbIE JeHCTBUA.
Hamnpumep, poguTeIbCKUNA IPOIECC MOKET JO0OABUTD 3aII1Ch C UASHTH(UKATOPOM
MOTOMKA B (paily sKypHaJa, a IOTOMOK MOMKET CO34aTh (DAl IJid POAUTEIbCKOr0
nporiecca. B TakoMm ciyuae TpebyeTcs, UYTOObI KasKIbIN M3 IIPOIECCOB MMEJ BO3-
MOKHOCTDH U3BECTUTDH APYTOll IPOIIECC O 3aBEePIIIeHUN ONPeeIeHHbIX HauaJbHBIX
omeparuii u JoKIaJicsa ObI 3aBEePIIIeHUs STUX OIepaIuii IPYTUM IPOIeccoM, IIpe-
JKJIe YeM IIPOJOJIKUTE pabory. Caeayoninii Koa NILII0CTPUPYET STOT CIeHAPIMIA:

#include "apue.h”

TELL_WAIT(); /* BHMNOAHUTL MOATOTOBUTENbHbE onepaumn and TELL xxx 1 WAIT xxx =/



8.9. ToHKa 3a pecypcamu 311

if ((pid = fork()) < 0) {
err_sys("ownbka Bb3oBa ¢yHkuM fork™);
} else if (pid == 0) { /* [0o4epHuil npouecc =/

/* NO4EpHU NPOLECC BHMNOMHAET HeoOXoauMble AEUCTBUA ... x/

TELL_PARENT(getppid()); /+* coobumTb POAMTENLCKOMY MNPOUECCY */
/* 0 3aBEepWeHNM NoArOoTOBUTENbHLIX onepaunin x/

WATT_PARENT(); /* W [NOXAaTbCa 0TBETa POAMTENbCKOro npouecca x/
/* MOTOMOK MpofofixaeT paboTy camMoCTOATENbHO ... x/
exit(0);

}

/* POAMTENbCKUIA NPOUECC BbINONHAET HeoOXoauMble AeACTBUS ... =/

TELL_CHILD(pid); /* coobuuTb go4epHeMy npoueccy =/
/* 0 3aBeplleHn NOATOTOBUTENbHbIX onepaunin =/

WAIT_CHILD(); /* N NOXAaTbCs OTBETa [0MepHero npouecca =/
/* DPOANTENbCKWI NMPOLECC NPoAoNxaeT paboTy CamoCTOATeNbHO ... */
exit(0);

31ech MBI UCXOAUM M3 MIPEANOJ0MKEeHNA, UTO BCe He0OXOoAMMbIe OIpee/ieHsa Ha-
XOAATCA B 3ar0JI0BOYHOM (haiiae apue.h. ITaTe mpomenyp — TELL_WAIT, TELL_PARENT,
TELL_CHILD, WATT_PARENT 1z WAIT_CHILD — moJrsKHBI OBITH 0(DOPMJIEHBI B BuAe GYHKITUHI
U MaKPOOIIpeIeIeHIH.

MpgI mokaskeM pasjinuHbIE BAPpUAHTHI peasusanuu mporenyp TELL u WAIT B mmocJie-
IyIoIuXx TyiaBax: B paszaese 10.16 6yzer mpoaeMOHCTPUPOBaHAa peaausaliusd Ha Oc-
HOBe CHUTHAJIOB, a B JuCTUHTe 15.3 — HAa 0OCHOBe HEMMEHOBAHHBLIX KaHaJOoB. A Te-
mepb PaCCMOTPUM IPUMED, I'e UCIOJIb3YIOTCA 3THU IIATH IPOILEeAYD.

Mpumep

IIporpamma B auctunre 8.6 BRIBOJUT ABE CTPOKU: OfHA (hOPMUPYETCSA JOUEPHUM
ImpolieccoM, a Apyrasa — poguTreabcKkuM. IIporpamma nmogBep:keHa roHKe 3a pecyp-
caMu, IOTOMY YTO IIOPANOK BBIBOJIa CUMBOJIOB CTPOK 3aBUCUT OT TOTO, KAKOI IPO-
Iecc IoJIy4yaeT yIrpaBjeHre U KaK JOJIT0 OH paboTaer.

Jucmune 8.6. IIpozpamma, codepircau,asn 20HKY 3a pecypcamu
#include "apue.nh”
static void charatatime(char «);
int
main(void)
{
pid_t  pid;
if ((pid = fork()) < 0) {
err_sys(ownbka Bb30Ba dyHkuMM fork™);
} else if (pid == 0) {
charatatime("oT po4yepHero npouecca\n");
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} else {
charatatime("oT poanTenbckoro npouecca\n’);
}
exit(0);
}

static void
charatatime(char =str)

{
char *ptr;
int (o}

setbuf(stdout, NULL); /+ ycTaHOBUTb HeOydepnsoBaHHH pexum =/
for (ptr = str; (¢ = *ptr++) !=0; )
putc(c, stdout);
}

Mg yeraHoBUIM HEOY(EPU30BAHHBIN PEKUM JJIS CTAHIAPTHOrO IIOTOKA BBIBOA,
O9TOMY 3allKCh KaKIOT0 CHMBOJIA COIIPOBOKIAETCS BBI30OBOM (BDYHKIIMH Write.
9To cesaHo, YTOOBI AAPO MOTJIO TPOU3BOIUTE MEPEKJII0UEH e IIPOIECCOB HACTOJIb-
KO YacTo, HACKOJIBKO 9TO BO3MO:KHO. TaKuM 00pasoM co3maeTcsa CUTyallusd TOHKK
3a pecypcamu. (Eciiu aToro He cresiaThb, To, OITH MOYKET, Mbl HUKOTIA U HE YBUIUM
pesyabTaThl, TIOKa3aHHbIe HUKe. Ho ecau MBI UX He BUAUM, 9TO He 3HAUUT, UTO
TOHKHU 3a pecypcaMu He CYIIECTBYET; 9TO JIUIIb O3HAYAET, UTO MBI He HaOII0[aeM
ee B JaHHOM KOHKPeTHOM cucTeme.) Hiike mpuBoAUTCA BBIBO, AEACTBUTEIBHO II0-
JIYUYeHHBIH OT IPOTPaMMBI:

$ ./a.out

0T [l04epHero npouecca

0T POAMTENbCKOr0 npouecca
$ ./a.out

0T [l04epHero npouecca

0T POAMTENbCKOr0 npouecca
$ ./a.out

0T [l04epHero npouecca

0T POAMTENbCKOr0 npouecca

A Temepb M3MEHUM IIpOrpaMMy U3 JUCTHUHTA 8.6 TaK, 4TOOBI OHA MCIIOJb30BaJja
dyarmuu TELL 1 WAIT. 9T nsMeHeHUs IpeJcTaBaeHbl B qucTunre 8.7. [lobaBieH-
HbIE€ CTPOKU OTMEUEHbI CUMBOJIOM «+».

Jucmune 8.7. Modugurkayus npozpammol u3 aucmurnza 8.6,
Nn03601A10WA5 U30eHAMb ZOHKU 3a PeCypcamu
#include "apue.h”
static void charatatime(char x);
int
main(void)

{
pid_t pid;

+ TELL_WAIT();
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if ((pid = fork()) < 0) {
err_sys("ownbka Bb3oBa dyHkuM fork™);
} else if (pid == 0) {
+ WAIT_PARENT(); /* poaMTenbCkuil Mpouecc CTapTyeT NepBhM */
charatatime("oT godepHero npouecca\n”)
} else {
charatatime("oT poauTenbckoro npouecca\n’)
+ TELL_CHILD(pid)
}
exit(0);
}

static void
charatatime(char =str)

{
char *ptr;
int C;

setbuf(stdout, NULL); /+ ycTaHOBUTb HEOYhEpM30BaHHbIN pexum =/
for (ptr = str; (¢ = *ptr++) 1= 0; )
putc(c, stdout);
}

3amycTHUB 3Ty IPOrpaMMy, MbI IIOJIY UMM TO, UTO U OXKUIAJIIN, — CUMBOJILI, BEIBOI-
MbI€ IBYMs IIpolieccamu, 00Jee He CMEeIInBaIOTCs.

B nporpamme us jguctunra 8.7 poaAnMTEeNIbCKUI IIPOIECC CTAPTYyeT MepBbIM. HKciu
TpebyeTcs, YTOOBI IEPBBIM CTAPTOBAJI JOUEPHUIT IPOIeCC, HYKHO U3MEHUTH CTPO-
KU, KOTOPBIE CJIEAYIOT ITOCJIe BBI30Ba (PYHKITUM fork:

} else 1f (pid == 0) {
charatatime("oT goyepHero npouecca\n™)
TELL_PARENT (getppid());
b else {
WAIT_CHILD(); /* mod4epHuit npouecc cTapTyeT nepsbiM */
charatatime("oT poanTensckoro npouecca\n’);

}

OO6cy2xaeHMe 9TOro IIpuMepa 6yaeT IPOL0IKEeHO B YIpaKHeHu: 8.4.

8.10. dDyHKLMM exec

Mer ysxe roBopusin B paszedie 8.3, 4To QyHKIUA fork 4acTo UCIOJIB3YeTCs AJIA CO3-
MaHWsI HOBOT'O IIPOIecca, KOTOPBIN 3aTeM 3aIlyCKaeT APYT'YyI0 IPOrpaMMy C IIOMO-
IIBI0 OMHOM M3 QYHKIINN ceMeiicTBa exec. Korga mpoiiecc BLISBIBAET OAHY U3 (hYHK-
Uit exec, OH IMIOJHOCTHIO 3aMeIllaeTcsa APYToi IPorpaMMoOii, U 9Ta HOBas IIPOrpam-
Ma HaunHaeT BbIMOJHeHNe cOOCTBeHHOU (pyuKIuu nain. UapenTudgukrarop mpoiec-
ca IIpy 9TOM He U3MeHAeTCs, ITOCKOJbKY DYHKIIUSA eXeC He CO3aeT HOBbII IIpoliece,
OHa IIPOCTO 3aMeIlaeT TEKYIIUH IPOIecc — ero CerMeHT KOjJa, CeIMeHT JaHHBIX,
INHAMUYECKYIO 00JIaCTh IaMATH 1 CEI'MEHT CTeKa — APYToil IIporpaMMoOii.
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CyIecTByeT ceMb PasinUYHbIX (PYHKIUIH €XeC, HO MbI OOBIYHO OyIeM I'OBOPUTH IIPO-
cTO 0 «YHKIIU €Xec», IoApasyMeBasd J00YI0 13 HUX. ITU ceMb (OYHKIIUI 3aBep-
mraroT coucok nmpumMuTuBoB UNIX, mpenHasHaueHHBIX [IJIA YIPaBJIEHUA IIPOIEC-
camu. C momorbio QyHKIIUY fork MOKHO CO3ZaBaTh HOBBIE ITPOIECCHI, C TTOMOIIILIO
byHKIUH exec — 3allycKaTh HOBbIe IporpaMMbl. DyHKIUA exit 1 QyHKIIUY ceMeii-
cTBa wait 06CIyKUBAIOT IPOIEAYPHI BHIXOA M OXKUAAHNA 3aBEPIIEHNA. OTHU IIPU-
MHUTHBBI — BCE, UTO HEOOXOAMMO AJIs YIIPaBJIeHU mporeccaMu. MbI 6y1eM HCIOIb-
30BaTh UX B MOCJIEAYIOIIUX Pasdfesax AJA CO3JaHUs JOTMOJHUTEIbHBIX GYHKIIUH,
TaKuX KakK popen m system.

#include <unistd.h>
int execl(const char =pathname, const char =arg0, ... /+ (char =)0 =/ );
int execv(const char =*pathname, char =const argv[])

int execle(const char =pathname, const char =*arg0,
/* (char =)0, char =const envp[] */ );

int execve(const char =pathname, char =const argv[], char =const envp[]);
int execlp(const char =filename, const char +arg0, ... /= (char =)0 =/ );
int execvp(const char =filename, char =const argv[]);

int fexecve(int fd, char =const argv[], char xconst envp[]);

Bce cemb yHKIIUI Bo3BpamaoT -1 B ciydyae ONIubKu,
He BO3BpPAIlAlOT yIIpaBJeHUeE B cIydae yclexa

OmHO M3 OTVIMYMH MEXKAY 9TUMU QYHKIIUAMU 3aKJII0YAETCA B TOM, UYTO IIEPBHIE Ue-
ThIPEe NPUHUMAIOT B KayeCTBe apryMeHTa IIOJHBLIN OyTh K (aiiay, cjaemyroIine
JIBE — TOJIbKO UM4 (haiija, U IOCJIeqHAS — JecKkpunTop daiaa. AprymeHt filename
WHTEPIPETUPYETCA CIAELYIOIIUM 00pa3oM:

e Ecuu aprymeHT filename COEEPKUT CIMBOJI CJISIIA, OH MHTEPIPETUPYETCA KaK
HOJIHBIN IYTh K (pairy.

e B nporuBHOM ciiyuae IPOU3BOAUTCSA MOVCK MCHOJIHsAeMoro (aiisa B KaTaJjorax,
TIepevnCcIeHHbIX B IIepeMeHHOU OKpyKeHusa PATH.

Ilepemennass okpy:keuus PATH COIEP:KUT CIIMCOK KaTaJIOTOB, Pa3AeIeHHBIX ITBOE-
TOUUAMM; OHU HA3bIBAIOTCA npedurcamu nmyTu. Hampumep, CTpoKa OKPYKeHUA
B (popMmarte name=value

PATH=/bin:/usr/bin:/usr/local/bin/:.

oIpefesiAeT YeThIpe KaraJjiora, B KOTOPBIX OyAEeT MPOU3BOAUTHCA IIOUCK BBIIIOJI-
HsaeMbIX (haiinoB. [Tocaeguum ykasau Texkyiiuii karasor. (ITycroit mpedukce Tak-
JKe O3HaUaeT TEeKyIuil Karajaor. OH MOKeT ObITH OITPe/IesIeH TBOETOUNEM B HaUaJe,
IBYMs JBOETOUUAMHU B CepeHe WU JBOETOUNEM B KOHIIE ITIOJICTPOKHU value.)

Mo npuynHaM, CBA3AHHbIM C 6€30MACHOCTbIO CUCTEMBI, HUKO20d He BKJIOYaiTe TeKyLWKii Ka-
Tanor B nepeMeHHyo okpyeHus PATH. Moapo6HocTtu B [Garfinkel et al. 2003].
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Ecau GyHKIUA execlp NIl execvp HaXOAUT BBIIOJIHAEMBIH haiiil, UCIONb3YsI ONUH
u3 npeUKCOB IIyTHU, HO 9TOT (haiiy He ABJIAETCA JBOMUHBIM BBLITIOJHAEMBIM (aii-
JIOM, CTeHEPUPOBAHHBIM PETaKTOPOM CBA3El, PYHKI[UA IIperoJaraeT, YTo Hail-
MeHHbIH (halia ABIgeTCA clieHaprueM KOMaHIHOM 000JI0OUYKY 1 IbITAaeTCSA BLI3BIBATH
/bin/sh c umenem (paiina B KauecTBe apryMeHTa.

dyuKIUA fexecve BOOOINe OTMEHSAET 3a1auy IoncKa BbIMOJIHAeMoro (aiiiaa, mepe-
KJaJabIBas ee Ha BBISBIBAIOIIYIO IMporpamMmy. Mcmonb3ysa ¢aijoBbIid TeCKPUIITOD,
BBI3BIBAIOIIASA IPOrPaMMa MOKET IIPOBEPUTH, AEHCTBUTENBHO Jiu haily ABIsSeTCA
TeM, KOTOPbIi TpebyeTcs BLIMOJIHUTD, U 3aIIyCTUTH €ro. B IPOTUBHOM CJIyUae 3J10-
YMBIIIJIEHHUK C COOTBETCTBYIOIIUMY MPUBUJIETUAMEU MOT OBbI IIOJMEHUTH BBHITIOJ-
HAeMbIH (aiia (MaIu YacTh IyTHU K BBITIOJHAEMOMY (paiiny) mocje Toro, Kak ox 0y-
IeT Ha¥ieH W MPOBEpPeH, HO J0 TOTro, KaK IporpaMMa 3aIllyCTUT ero (BCIIOMHUTE
o0cyxIeHMe OIINOOK «IIPOBEPKA IIepe UCIIoab3oBaHueM» (time-of-check-to-time-
of-use, TOCTTOU) B paszee 3.3).

Cunepnyiolree pasjinyne KacaeTcs IIepelaun CIINCKa apryMeHToB (1 03HAUaeT CIIMCOK
(list), v osmauaeT BeKTOp, MaIu Maccus (vector)). @PyHKIUYU TPeOYIOT, UTOOBI KaK-
IBIF 13 apryMeHTOB KOMaHIHOI CTPOKM HOBOM IPOrpaMMEbI ObIJI 0()OPMJIEH B BUIE
OTHeIbHOr0 apryMmeHnTa (pyHKInM. KoHell cricKa apryMeHTOB OTMeUaeTC s IYCThIM
ykazaresieM. g Apyrux yeTsIpex QYHKIIUH (execy, execvp, execve u fexecve) HeoO-
xXoauMoO c(OpMUPOBATH MacCHUB yKasaTejleli Ha apryMeHThl KOMaHIHOUW CTPOKU
U mIepeiaTh aipec 3TOr0 MacCUBa B KaUeCTBe apryMeHTa.

Ho mosaBmenusa mpororurioB ISO C Ob1J10 IPUHATO MOKAa3bIBATh apryMeHTHI KO-
MaHIHOW CTPOKU, IlepefaBaemMble (GPYHKIIUAM execl, execlp u execle, cJIeqyIOITUM
o6pasom:

char =arg0, char =arg1, ..., char =xargn, (char =)0

B Takom mpoToTHIIe ACHO BUAHO, UTO 3aKJIOUNTEIbHBIN apryMeHT QYHKIIUU AB-
JiseTcsA IMMYyCTBIM yKasarejeM. Eciiu 9TOT mycToi yKasaTeab 3amaerca Kaxk 0, MbI
JMOJI’KHBI SBHO IIPUBECTHU €T0 K TUITY YKasaTesd; ecJu dTOTO He cIesaTh, OH OyaeT
MHTEPIIPeTUPOBATHCA KaK IeJOUUCIeHHbIN apryMeHT. Eciiu mpu aToM pasmep Iie-
JIOUMCJIEHHOI'O THIIa He OyZeT COBHALATh C pa3MepoM Tuma char *, To (GaKTUIeCKH
(DYHKIMS eXeC IMOJYyUYUT HEBePHbIe apr'y MEeHTHI.

U nocnennee pasninyue — nepeada CINCKa NePEMEHHBIX OKPY:KEeHUA HOBOU IPO-
rpamMme. Tpu (pyHKIUM, MMeHAa KOTOPBIX OKaHUMBAIOTCA Ha e (execle, execve
u fexecve), TMO3BOJIAIOT IlepefaBaTh MAacCCUB yKasaTesell Ha CTPOKU OKPYKEeHUs.
OcraJsibHbIE UeThIpe QYHKIIUY I Iepelaull KON CPeAbl OKPYKEeHUA HOBOM IPO-
TpaMMe UCIOJB3YIOT IIEPEMEHHYIO envViron BeI3bBIBAOIEro npoiecca. (BcmomunTe
oOcysKJeHne CTPOK OKPYsKeHUus B pasgeie 7.9 u saragauTte B Taba. 7.2. Tam MbI
YIIOMUHAJU, YTO €CJIU CUCTeMa NOoAAep:KuBaeT QPYHKIIUA Setenv m putenv, MOXHO
U3MEHUTh TEeKYIIYIO CPely OKPY:KeHHS U CPely OKPY:KeHHUS JIIOOBIX JOUePHUX
IIPOITECCOB, HO HEJb3s M3MEHUTDH CPeNy OKPY:KeHUS POAUTEIhCKOro IIpolecca.)
OOBIYHO OKpY:KeHIe IpoIllecca IepeaeTcs JOUepHUM IpolieccaM 0e3 u3MeHeHnd,
HO B HEKOTODPHIX CAyUYasX BO3HUKAET HEOOXOAMMOCTh CO3aTh 0COOYIO Cpeay AJIs
JIouepHero mpoiiecca. IIpumMep Takoro ciaydas — mporpaMma 10gin, KoTopas WHU-
MUaJU3UPyeT HOBYIO KOMaHIHYI0 0000uKy. OOBIUHO IIporpamMma 1ogin cosmaer
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OIIPEJIeJICHHYIO CPeNy OKPYIKEHU ¢ HeOOIbIIINM KOJIMIECTBOM IIePEMEHHBIX U I10-
3BOJIIET HaM 4epes (ailyi HauaJILHOrO 3amycKa KOMAaHIHOM 060JOYKU 100aBUTH
CBOU II€PEMEHHBIE OKPYIKEHU IIPU BXOJE B CHCTEMY.

Ho mossBimerus nporotunos ISO C apryMeHTHI QYHKITUY execle IPUHATO OBIJIO IO~
KasbIBATh CJIEAYIOININM 00pasoM:

char =pathname, char =arg0, ..., char =argn, (char =)0, char =envp[]

B TakoM IpoOTOTHUIIE SICHO BUAHO, UTO 3aKJIOUUTEIbHBIN apryMeHT QYHKIUU SIB-
JIAeTcs aJpecoM MaccuBa yKasaTeJsell Ha CTPOKU OKPY:KeHusA. [IpoTOTUIIRI CTaH-
mapra ISO C He OKa3BIBAIOT ITOT'0, B HUX BCE apryMeHTHI KOMAHIHON CTDPOKWH,
MyCTOI yKasaTeJb U yKasaTeJdb nvVp 3aMeHSIIOTCS MHOTOTOUMEM (...).

AprymMmeHTBI Bcex ceMu (QYHKITUI ceMelicTBa eXeC JOCTATOUHO CJIOYKHO 3aIIOMHUTE.
Ho OykBbI B uMeHax QYHKI[UA HEMHOI'O IIOMOTAIOT B 9TOM. ByKBa p o3Hauaer, 4To
(PYHKOUA IPUHUMAET apryMeHT 71lename U UCIOJb3yeT IIePeEMEeHHYI0 OKPY KeHUA
PATH, uTOOBI HAMTK BBITIOJNHAEMbIH (paiin. BykBa 1 odHauaeT, 4To QyHKI[US IIPUHI-
MaeT CIIMCOK apryMeHTOB, a OYKBa vV 03HAUYaeT, YTO OHA MIPUHUMAaEeT MacCcuB (BeK-
Top) argvl]. HakoHelr, 6yKBa e 03Ha4YaeT, YTo GYHKIUA IPUHUMAET Maccus envp[ ]
BMECTO UCIIOJIb30BAHUSA TEKYIell cpeabl OKpysKeHusda. B Tabs. 8.6 mokaszaHbl pas-
JUYUA MEXKIY STUMU CEMbIO QYHKITUIMMU.

Tabauya 8.6. Pazauvus mexnoy cemvio QYHKYUAMU CEMEILCMEa eXec

DyHKINA pathname filename | fd | Crucox aprymeHToB | argv(] | environ | envp[]

execl . . .
execlp . . .
execle . . .
execv . . .
execvp . . .
execve . . .

fexecve . . .

OyKBa B UMEeHU o f 1 v e

Kasxmas cucremMa HakJIaIbIBaeT CBOYM OTPAHMUYEHUSA HA PasMep CINCKA apryMeHTOB
KOMAaHIHOU CTPOKY U CIINCKA IIePeMeHHbBIX OKpYy KeHus. VI3 pasmena 2.5.2 m tabi. 2.9
CJeYeT, UTO 9TOT IIPeIes 3aaeTCs C ITOMOIITHI0 KOHCTAaHTBI ARG_MAX. ITna POSIX.1-
COBMECTUMBIX CHCTEM €r'o 3HadeHMe TOJKHO ObITh He MeHee 4096 6aiit. Muorma
IPUXOAUTCA CTAIKNUBATHCA C 9TUM IIPEIeIOM IIPU MCHOJIb30BAHNN MACOK KOMAaH/I-
HOT'O MHTEpIIpeTaropa IJs CO3JaHusA cuucka (aiinos. Hampumep, B HEKOTOPBLIX
cucTeMax KOMaHa

grep getrlimit /usr/share/man/x/x
MOJKET BBIJATh COO0IIeHIe 00 OIInoKe

Argument list too long
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TO €CThb «CIIMCOK apr'yMEHTOB CJIMIIIKOM BEJIUK».

B paHHux Bepcusx System V aToT npegen coctasnsn 5120 6ait. PaHHue sepcuun BSD numenn
npepen 20480 6aiiT. B coBpeMeHHbIX cMcTeMax 3TOT Npefen HamHoro Boilwe. (CM. AaHHble
BbIBOAA NPOTrpaMMbl U3 IUCTUHTA 2.2, NpuUBefieHHble B TabN. 2.13.)

Yrob6bl 000iTH OrpaHNYeHre Ha PasMep CIKUCKA, MOYKHO BOCIIOJIb30BATHCS KOMAH-
moii xargs(1l), xoTopas crioco0Ha 00pabaThIBATH CIIMCKY apryMeHTOB 00JIBITION0 pas-
mepa. Hampumep, 4ToOBI OTBICKATL BCE BXOMKACHUA CJI0BA getrlimit B cTpaHMIiax
CIIPaBOYHOTO PYKOBO/ICTBA Ballleil CUCTEMBbI, MOYKHO UCIIOJIb30BATh TAKYIO KOMAHIY:

find /usr/share/man -type f -print | xargs grep getrlimit

Opuako ecau Gaiabl CO CTPAHUIIAMU CIPABOYHOIO PYKOBOACTBA CKATHI, JIYUIIle
ToIrpoOoBaTh TaK:

find /usr/share/man -type f -print | xargs bzgrep getrlimit

MBI CIIOIB30BAIM ONIMIO ~type f KoMaHAkI find, YTOOBI OrPAHUYUTE CIIMCOK O0LIY-
HeIMHU (paiijiaMu, IIOCKOJIbKY KOMAHIBI §rep He CIOCOOHBI IPOM3BOAUTE IIOUCK IIO
m1abJIOHy B KaTajaorax, ¥ Mbl XOTUM 130€:KaTh HEHYKHBIX COOOITIeHT 00 OIITnOKax.

BIJIO OTMEUEHO, YTO UJEHTUDUKATOP II He M3MEeHseTCs I0CJe BHI30B
V:xe OBIIIO OTMEUEHO, UTO UIe KaTo olecca He M3MeHsIeTCA ITOCJe BhI30Ba
dyurIUU exec. Kpome Toro, HOBasA IIporpamMma HacJeayeT OT BBISHIBAIOIIETO IIPO-
mecca pA JOIOJHUTEIbHBIX XapaKTePUCTUK:

e UWpentudurarop mporecca U UAeHTU(GUKATOP POAUTEILCKOTO IIpoIecca
¢ PeanbHbI nAeHTH(GUKATOP MOJIH30BATEA U PeATbHbBIN UAeHTU(MUKATOD IPYIIHbI
e HpenTuduKaTOPHI JOIOJHUTEIBHBIX IPYII

e MHpenTuduKraTop IPyIIIbl IIPOIECCOB

e HWnentudurarop ceaHca

e  YuopaBiAONINN TePMUHAJT

¢ Bpewms, ocTasieecs A0 cpabaTbiBaHUA TaliMmepa

e Terymuit pabounii KaTajior

¢ KopHeBoii kaTajor

e Macky pesxuMa co3gaHusd (paiaos

e BroxkupoBku daition

¢ MacKy curtaJioB mpoiecca

e CurnmaJsbl, oxKugaoIue o6padboTKu

¢ OrpaHuYeHUA HA PECYPCHI

¢ 3mauenue mpuopurera (B XSI-coBMECTUMBIX CHCTEMAaX, KaK OMMUCHIBAETCS B Pas-
nmeie 8.16)

e 3uauenus tms_utime, tms_stime, tms_cutime m tms_cstime

Cynbpba OTKPBITHIX (DAJIOB 3aBUCUT OT 3HaUeHuA (iara close-on-exec (3aKPbITH-
IpU-BBIBOBE-eXeC) AJA KasKA0T0 AecKpunropa. BenomauTe puc. 3.1 u ynmoMmuHaHue
¢aara FD_CLOEXEC B pasgese 3.14. TaMm MbI TOBOPUJIN, UTO KAXKIBIN OTKPBITHIN IIPO-
meccoM gecKkpuntop umeet quiar close-on-exec. Ecau aToT (hitar ycTaHOBJIEH, JeCK-
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puITop 3akpbiBaeTca GyHKIMeH exec. B IPDOTUBHOM cirydae JECKPUIITOD OCTaeTCA
OTKpPBHITHIM. Ilo ymMoauaHNIO ocje BBI30Ba (PYHKIUU €XeC JeCKPUIITOP OCTaeTCsa
OTKDBITHIM, ecyu (dar close-on-exec He ObLJI CHEINAJIHHO YCTAHOBJIEH C IIOMOIIBIO
dyarnun fentl.

Crangapt POSIX.1 TpebyeT, 4TOOBI OTKPBITHIE KATAJOTH (BCIIOMHUTE (DYHKIIUIO
opendir us paszaesa 4.22) 0043aTeIbHO 3aKPBHIBAJIVCH ITPU BBIZOBEe DYHKITUU EXEC.
OO6BIUHO 5TO OOecireunBaeT (PyHKIUA opendir, KoTopas BbI3sIBaeT fentl, uTobbI yc-
TaHOBUTH (par close-on-exec A AECKPUIITOPA, COOTBETCTBYIOIIET0 OTKPBITOMY
daitry xarasora.

O6paTuTe BHUMaHUE, YTO PeaTbHbIE UIeHTU(UKATODHI IT0JIH30BATEJIA U IPYIIIBI He
M3MEHSAIOTCS IIPYU BBIZOBE (DYHKIIUU exeC, HO 9(peKTUuBHBIE UIeHTU(PUKATOPHI MO-
I'yT OBITh U3MEHEHEI B 3aBUCMOCTH OT COCTOAHMUA 0uTOB set-user-ID u set-group-
ID ¢aiina samyckaemoii mporpammsel. Eciiu 6ut set-user-ID ycranHOBIIeH, B KauecT-
Be 93()(peKTUBHOIO NAeHTU(PHUKaTOpa II0JIb30BaTeJIs IpoIlecca IpUHUMAaeTCA UIeH-
TU(pUKATOP BJaajesblla (paiijaa mporpaMMbl. B mpoTuBHOM caydae a(p(peKTUBHBIA
uneHTU(UKATOD MIOJIb30BaTEJIA He U3MeHaeTcA (OH He YCTaHAaBJIUBAETCSA PABHBIM
peanrbHOMY UACHTHU(MUKATOPY MHOJAb30BaTess). OPPEKTUBHLIN HASHTUPUKATOP
T'PYIIILI yCTaHABJIUBAETCA AaHAJIOTMYHBIM 00Pa30M.

B 6osbiuacTBe peanusanuiit UNIX TOIBKO OgHA M3 9THUX ceMU (DYHKIIHI, eXecve,
SABJISETCSA CUCTEMHBIM BbI30BOM. OcTaIbHBIE IIATH — O0bIUHEIC OO IMOTeUHbIE (PYHK-
1M, KOTOPbIe B KOHEYHOM CUeTe O0paIllaloTCs K 9TOMY CHCTEMHOMY BbI3oBY. Ha
puc. 8.2 nzobpaskeHa cxeMa B3aMMOOTHOIICHU I MeKAY CeMbI0 (DYHKITUSIMU €XEC.

execlp execl execle
co3aaHne co3aaHne co3aaHmne
maccuBa argv maccuBa argv MaccuBa argv
\ \ |
MOWCK B Katanorax nepefaya nepeMeHHon o execve
EXeCvp 13 NepeMeHHo PATH exeov environ *| (cucTemHblit BbI30B)

1

€034atb NyTb
113 NCEeBAOHMMA
/proc/self/fd

fexecve

Puc. 8.2. BzaumoomnouieHusa mencly cemvio QYHRKYUAMU eXEC

B cooTBercTBUY € 9TO¥ cxeMOii GnOIroTeuHbIe QYHKITMY execlp 1 execvp oopabaTsl-
BAIOT IIePEMEHHYIO OKPYsKeHUus PATH B IIOMCKAaX IIepBOr'o KaTaJjora, cofepsKalrero
BBITIOJIHAEMBIH (haiia c umeHeM f1lename. [sa mpeobpas3oBaHUusA AecKpuUIITopa daii-
Jla B CTPOKY IIyTH K HEMY, UTOOBI 3aTe€M II€PeNaTh ee CUCTEMHOMY BBI3OBY EXECVe
JUIA 3aIlycKa IIporpaMMbl, 6ubanoreunas QyHKIUA fexecve UCIOIb3YeT /proc.
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Tak peanusoBaHa dyHkums fexecve B OC FreeBSD 8.0 u Linux 3.2.0. B gpyrux cucremax mo-
XeT NCnoab30BaThCA NHOI NoAXo[. Hanpumep, cuctemsl, He nmetowwme /proc uam /dev/fd,
Mornu 6bl peanu3oBaTh fexecve Kak CUCTEMHbIN BbI30B, TPAHCAMPYIOWMIA apryMeHT ¢ taii-
NIOBbIM LECKPUNTOPOM B yKa3aTesb i-node, a execve — Kak CUCTEMHbIil BbI30B, TPAHCANPYIO-
WM apryMeHT Co CTPOKOI NyTy K daiiny B ykasatenb i-node, a BeCb 0CTaNbHO KOA exec,
o6wwmit Ans BbI30BOB execve U fexecve, — B 0TAENbHYI0 QYHKLMIO, TPUHMAMAIOLLYIO YKa3a-
Tenb Ha i-node baitna, KOTopblil TpebyeTCs BLINOMHUTD.

Mpumep

IIporpammMma B tucTuHTe 8.8 JEMOHCTPUPYET PAOOTY C PYHKITUAMU €XEC.

Jlucmune 8.8. IIpumep ucnonv3oanus PYHKYULL exec

#finclude "apue.h”
#tinclude <sys/wait.h>

char =env_init[] = { "USER=unknown", "PATH=/tmp", NULL };

int

main(void)

{

}

pid_t  pid;

if ((pid = fork()) < 0) {
err_sys("ownbka Bh30Ba OyHKUMM Fork™);
} else if (pid == 0) { /* 3apaTb MOAHBIA NYyTb K Gainy v cpeny OoKpyxeHnsa =/
if (execle("/home/sar/bin/echoall”, “echoall”, "myargl”,
"MY ARG2", (char =)0, env_init) < 0)
err_sys("ownbka BbH30Ba QyHKUMM execle™);

}

if (waitpid(pid, NULL, 0) < 0)
err_sys("ownbka BbH30Ba OyHKUMM wait™);

if ((pid = fork()) < 0) {
err_sys("ownbka Bb3oBa OyHkUMM fork™);
} else if (pid == 0) { /* 3apaTb uMs daiina, HacnenoBaTb Cpefy OKPYXeHus */
if (execlp(“echoall”, "echoall”, "Tonbko 1 aprymeHT”, (char =)0) < 0)
err_sys("ownbka BbH30Ba GyHKUMM execlp™)
}
exit(0);

CrauaJia mporpaMMa BBI3bIBaeT QYHKITHIO execle, KoTopas TpedyeT yKasaThb MoJ-
HBIN IYTh K (pailyiy u cpeny oKpyKeHus. Jlajee BbI3bIBaeTcsa GyHKITUA execlp, KO-
TOpOU mepefaeTcs uMs ¢aiisa, a cpefa OKPYKeHusA HacJeAyeTcsa HOBOU IIporpam-
MOM OT BBI3BIBAIOIIEro mpoliecca. B maHHOM IpumMmepe obpailneHne K (QYHKIIUU
execlp He 3aBepIlIaeTcsa OMIUOKOM TOJBKO IIOTOMY, UTO KaTtaJor /home/sar/bin Bxo-
ouT B mepemMmenHyio PATH. Kpome Toro, o6paTuTe BHUMaHUE, YTO B KAUYeCTBE IIEPBOT'0
aprymenTa (argv[0]) KoMaHAHOM) CTPOKM HOBOI IIPOrPaMMbI MbI IIepesaeM TOJIbKO
uma (paiiaa. HekoTopble KOMaHIHBIE 000JIOYKY TIepeaioT B 9TOM apryMeHTe MOoJI-
HBIA IyTh K (paiiay. Ho aTo mmpocTo cornarieHue, Ha caMoM fese B argv[0] MoKHO
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s3amnucars Jiro0yo cTpoKy. Komanza 10gin MMEHHO TaK U IMOCTYIAeT, KOILa 3aIyc-
KaeT KOMaHAHYI0 000/10uKy. [lepen ee 3amyckom 10gin mo6aBiseT B HAUaJIO CTPOKHI
argv[0] medumc, TeM caMbIM COOOIAA KOMAHIHOM 000JIOUKE, UTO OHA BHI3LIBAETCS
KakK 000JI0uKa BXOJla B cucTemMy. B 3TOM ciaydyae OHA MIPOM3BOJUT 3aIIyCK KOMAH]
HaYaJILHOM HACTPOMKU, B TO BpeMsA KaK IIPU OOLIYHOM BBI30BE KOMaHIHAA 000JI0Y-
Ka 9TOTO0 He JIeJIaeT.

IIporpamma echoall, ABasKbI 3aITycKaeMasi IIPOrpaMMOM 13 JIUCTUHTA 8.8, mpuBe-
JleHa B JUCTHHTe 8.9. OTa IPOoCTeHbKas IPorpaMMa BbIBOJUT BCe apI'yMEeHTHI KO-
MaHIHOM CTPOKH U CIIMCOK ITIePEeMeHHBIX OKPY KeHU .

Jlucmune 8.9. Buigodum éce apzymernmuvl KOMAHOHOU CMPOKU
U nepemenHnble OKPYHCeHUS
#include "apue.h”
int
main(int argc, char =argv[])
{
int i;
char *xptr;
extern char =*environ

for (1 = 0; 1 < argec; i++) /* BbBECTU BCE apryMeHTh KOMaHAHOW CTPOKM */
printf("argv[%d]: %s\n", i, argv[il);

for (ptr = environ; sptr != 0; ptr++) /* U BCE MNepeMeHHbe OKDPYXeHns x/
printf("%s\n", =ptr);

exit(0);
}

Tlocsie 3amycka mporpaMMbl U3 JIUCTUHTA 8.9 MBI TOJIYUMIIHN CJIAELYIONINE Pe3yJIb-
TaThI:

$ ./a.out
argv[0]: echoall
298 naBa 8. YnpaBneHue npoueccamu
argv[1]: myarg1l
argv[2]:. MY ARG2
USER=unknown
PATH=/tmp
$ argv[0]: echoall
argv[1]: Tonbko 1 aprymeHT
USER=sar
LOGNAME=sar
SHELL=/bin/bash
ewe 47 cmpok 30ecy He NOKA3AHbL
HOME=/home/sar

ObpaTuTe BHUMaHUE, UTO IPUTJIAIIIeHNIe KOMaHIHOU 000JI0YKHY ITOABUJIOCH ITePes
BBIBOAOM 3HaueHUs argv[0] ayisg BToporo BbI3oBa PyHKIuU exec. IIpomsoriio aTo
TIOTOMY, UTO POAUTEJLCKUI IIPOIIECC He CTaJI 3K JaTh, II0OKA 3TOT IIOTOMOK 3aBEPIIIUT
CBOIO paboTy.
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8.11. UameHeHMe ngeHTnunkKaTopos
nonb3oBaTensa v rpynnbl

B cucreme UNIX mpepmocraBiieHre IpUBUJEruii (TaKuX KaK BO3MOYKHOCTH M3Me-
HATH TEKYIIYIO JaTy) U yIpaBJIeHWe AOCTYyNoM K (haitaam (Hampumep, IIpaBo Ha
UyTeHUe WJIM 3alliCh) OCHOBAHBI Ha MAEHTU()UKATOPAX IOJIb30BATEJA W TPYIIMHL.
Korma nporpamMmmMe He0OXOAUMBI JOIOJTHUTEIbHBIE TPUBUIET NN, YTOOBI ITOJYUYNTH
JIOCTYII K pecypcaM, HEJJOCTYIHBIM B HaCTOAIlee BpeMsd, OHA MOJYKHA U3MEHUTh
CBO¥ MIEHTU(MUKATOP IOJb30BATENA UJIN IPYIINILI HA UAeHTUDUKATOP, KOTOPBIH
WMeeT COOTBETCTBYIOIME IpuBUIeruu. TOUHO Tak ke, YTOOBI TOHMU3UTH CBOU IIPU-
BUJIETUU UJIU IPESOTBPATUTH AOCTYII K HEKOTOPBIM pPecypcaM, IrporpaMma JOJIK-
Ha UBMEHUTH UAHTU(MUKATOP IIOJIb30BATEJA MU I'PYIIBI HA UeHTUDUKATOD, HEe
obnamaromuil YKasaHHBIMU IPUBUJIETUAMY WM JOCTATOUHBIMY IIPaBaMU JJId 00-
paleHus K pecypcy.

Boo06i1ie npu paspaboTKe IPUJIOMKEHUI CIeayeT UCIIOIb30BaTh NPUHYUN HAUMEHb-
wux npususezuil. Cienysa sSTOMY OPUHITUITY, IPUJIOKEHUA JOIKHBI NCIIOJIb30BaTh
MUHUMAJBHBIA HaOOp MPUBUJIETUI, HEOOXOAUMBIHN IJIA BBHITIOJHEHUA BO3JIOMKEH-
HBIX Ha HUX 3a/1a4. OTO YMEHBIIAET BEPOATHOCTH TOTO, UTO 3JIOYMBIIITJIEHHUK CMO-
JKeT «00MaHyTb» CUCTEMY 0€30IaCHOCTH, UCIIOJIb3YsA IPOTPAMMEBI I UX IPUBUJIE-
TUU HEIIPEJYCMOTPEHHBIM CIIOCOO0M.

WsmeHnuTs peadabHBIA U 3(@MEKTUBHBIA HUAHTU(UKATOPHI I0JIH30BATEIA MOMKHO
¢ iomoImIbio GyHKIUY setuid. TouHO TaK Ke MOMKHO N3MEHUTDH PeaIbHbIN 1 3deK-
TUBHBIA UAEHTU(DUKATOPLI IPYIIILI C HTOMOIIbI0 GyHKIIMY setgid.

#include <unistd.h>
int setuid(uid_t wvid);
int setgid(gid_t gid);

0O6e Bosspaitmaior 0 B ciyuae yemexa, -1 — B crydae omnoKu

Cy11ecTBYIOT OIpeieIeHHbIe IPABUJIA, COIVIACHO KOTOPLIM M3MEHAIOTCA UICHTH-
(duraropsl. Paccmorpum ux Ha mpuMepe naeHTuuKaTopa nosib3osarend. (Bee me-
peurCIeHHOe HUKe B PABHOU CTEIIEHU OTHOCUTCA M K UAeHTU(MUKATOPY I'PYIIIHL.)

1. Ecxu nporecc obsiafaeT IPUBUJIETUAMU CYIIePIOIb3oBaTeNd, GYHKIUA setuid
yCTaHaBJIWBAET PeaIbHBIN, 3(h(EeKTUBHBIN U COXPAHEHHBIN UAeHTU(DUKATOPHI
TIOJIb30BATEJIA B COOTBETCTBUU C apI'yMEHTOM U/1d.

2. Ecau mporiecc He 00J1afjaeT IPUBUJIETUAME CYIIePIIOJb30BaTesI, HO apryMeHT
uid coBIazaeT ¢ peaJIbHBIM UJIN COXPAaHEHHBIM NAeHTU(MUKATOPOM II0JIb30BaTe-
s, pyHKIIUA setuid msMeHsieT TObKO 3 (PEeKTUBHBIN uAeHTU(UKaTop. Peasb-
HBIN U COXpPaHEHHBIN NAeHTU(PUKATOPHI HE MEHSIIOTCS.

3. Ecau Hu omHO 13 9TUX YCJIOBUI He cOOJII0IeHO, setuid Bo3BpaIaeT 3HaueHme -1
¥ 3aIICBHIBAET B IIEPEMEHHYIO eI''N0 KoM, OIrnOKu EPERM.

3mech MBI IIpeAIoOJIaraeM, UTO KOH(PUTypalnoHHbIN mapametp _POSIX_SAVED_IDS
uMeeT 3HaueHue true. Ecau ara QyHKIIMOHAIbHAA BOSMOXKHOCTD HE IIPEIOCTaBIIA-
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eTcs Balllell CHCTeMOi, MCKJIIUNTE U3 BBIIICNPUBENEeHHBIX IPABUI YIIOMUIHAHNIE
0 COXpaHEeHHOM UAeHTU(PUKATOPE.

CoxpaHeHHble MAEHTUDMKATOPbI CTaNM 06s13aTeNbHBIMY A5 peanu3auun B Bepcum POSIX.1
012001 roga. B 6onee paHHux Bepcusx POSIX 3Ta hyHKLMOHaNbHAS 0COOEHHOCTb OTHOCH-
nack K paspapy Heoba3aTenbHbIX. YT0ObI y3HATh, TOAAEPKUBAETCSA 1N OHA CUCTEMOIA, MpK-
JI0XeHe MOXKeT NpoBepuTb KoHCTaHTy _POSIX_SAVED_IDS BO Bpemsa KOMOUAALUM UK Bbl-
3BaThb hyHKLUMIO sysconf c aprymeHTom _SC_SAVED_IDS BO BpeMs BbINMOSHEHUS.

MosxHO chopMyIMPOBATH HECKOJIBbKO ITPABUJ OTHOCUTEJIHLHO TPEeX UAEHTU(PUKATO-
POB TIOJIb30BATENA.

1.

WN3menuTts peanbHBIN UAeHTU(DUKATOD IOJIb30BATENI MOYKET TOJIBKO IIPOIlecc,
00amaronIuii TPUBUJIETUAME CyIepIIosb3oBaTensa. Kak mpaBmio, peabHbBIN
UIeHTU(PUKATODP IIOJb30BAaTENA yCTaHABJIMBaeTcAa mporpammoii login(l) mpwm
BXOJle B CUCTEMY U HUKOTZAa He u3MeHseTcsd. IIoCKOIbKY 10gin ABIsAETCS mMPO-
eccoM, o6JIaJatoIM ITPUBUIETUAMU CYIIEPIIOIb30BaTENA, C IIOMOIIBIO (DYHK-
nun setuid oH ycTaHABJAMBAET BCe TPU UAeHTU(PUKATOPA TOJIb30BaATE .

9bGeKTUBHBIN UAEHTUPUKATOP IIOJb30BaTEJA yCTaHABIAWBAETCA (QYHKIIUEH
exec, TOJIBKO Koraa (aiiy mporpaMMbl UMeeT YCTaHOBJIEeHHBIN 6uT set-user-ID.
Ecuau sToT 01T He yCcTaHOBJICH, (QGYHKIINI €XeC He n3MeHAeT 3(P(PheKTUBHBINA UIeH-
TU(PUKATOP MOJIb30BaTeJadA. B 10001 MOMEHT BpeMEeHU MOJKHO BBIZBATh (DYHK-
o setuid, YTOOGBI YCTAHOBUTD 3(P(heKTUBHBIN UAeHTU(MUKATOP PABHBIM peajb-
HOMY WJIU COXpaHeHHOMY uaeHTudruraropy. Ho, Kak mpaBuJio, HeJIb3s YCTAHO-
BUTH 5(PeKTUBHBIN UAeHTU(GUKATOP HOJIH30BaTesa B IIPOM3BOJIbHOE 3BHAUEHNE.

DyHKIUA exec KonupyeT a(hheKTUBHBIA NAeHTU(UKATOP II0JIH30BATEA B COXPa-
HeHHBIN ugenTudukrarop. Eciau daiia mporpaMMbl ©UMeeT YCTAHOBJIEHHBIN OUT
set-user-ID, aTa KommMs COXpaHSETC IIOCJE TOT0, KaK PYHKIINUA eXeC YCTaHOBUT
9((peKTUBHBINA UAeHTU(PUKATOP PABHBIM UAeHTU(PUKATOPY BJaaae biia (aiia.

B rab.1. 8.7 06006111a50TCA BOBMOKHBIE BADUAHTHI N3MEHEHU S 9TUX TPeX UJeHTUDU-
KaTOPOB.

Tabauya 8.7. Bapuanmbl u3meHeHUs UOeHMUPUKAMOPO8 NOLb308AMeNs

exec setuid(uid)
HpenTn-
duratop Bur set-user- | Bur set-user-ID CynepmnoJs- Henpusuneruporas-
ID BBIKJIIOYEH | BKIIOUYEH 30BaTeJIb HBII M0JIH30BaTEJb
Peanbubiii | He usmensier- | He usamensercsa VYcranasiusa-| He uamensaercs
ca eTca B COOT-
BETCTBUU C Uid
9ddextus- | He usmenser- | YcraHaBIUBaeTC VYcranaBiuBa-| YcTaHaBIMBaETCS
HBIH ca B COOTBETCTBUU eTcsa B COOT-| B COOTBETCTBUU C Uld
C UAeHTU(PUKATOPOM | BETCTBUU C Uld
BJIAZesbIa (paiiia
IPOrpaMMbl
Coxpanen- | Konusa spdek-| Konusa spperkTuBuo-| Yeranasinusa-| He usamensercs
HBINI TUBHOTO UJEH-| IO UAeHTU(pUKATOpa | eTCA B COOT-
TU(UKaTOpa BETCTBUU C Uld
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ObparuTe BHUMaHWE, YTO C IIOMOINbIO (GyHKIUU getuid m geteuid, ommcaHHBIX
B pasjeiie 8.2, MOKHO ITOJTYUYUTh TOJIBKO TeKyIllyie 3HAYeHUA PeabHoro 1 s der-
TUBHOT'O UAEHTUDPHUKATOPOB II0JIb30BaTe A, ¥ HAC HET BO3MOXKHOCTH IIOJYUUTH Te-
Kylllee 3HaUeHNe COXPAHEeHHOI'0 UAeHTu(pUKaTopa.

FreeBSD 8.0 n LINUX 3.2.0 npegocTaBnstoT yHKUMM getresuid n getresgid, KOTOpble MOX-
HO MCNONb30BATH ANA NOYYEHNSA COXPAHEHHbIX MAEHTU(UKATOPOB NOb30BATENSA U FPYNMbI
COOTBETCTBEHHO.

®dDyHKumnmM setreuid n setregid

BSD-cuctembl TpagUIIMOHHO HOAJEPKUBAIOT BOBMOMKHOCTh MEHATH MECTaAMU pe-
AJBbHBIA U 3OMEKTUBHBIN NIeHTUDUKATOPHI I0JIb30BATEJIA C IIOMONIHI0 (QYHKITUN
setreuid.

#include <unistd.h>
int setreuid(uid_t ruid, uid_t euid);
int setregid(gid_t rgid, gid_t egid);

0O6e Bosspaiaior 0 B ciryuae yemexa, -1 — B crydae OmInoKu

B n11060M M3 apryMeHTOB MOKHO TIepeaaTh 3HaueHue -1, YToO0bI yKas3aTh, YTO COOT-
BETCTBYIOMINHA UAEHTU(PUKATOP AOJIKEH OCTaThCs HEM3MEHHbBIM.

IIpaBuJio UCIIONIL30BAHUA 3TUX (PYHKIMI OYEHDb IMPOCTO: HEIIPUBUJIETMPOBAHHBIN
0JIb30BATEJIb BCET/Ia MOYKET IIOMEHATH MeCTaMU peaIbHBIHN 1 9(DOEeKTUBHBIN UIeH-
TU(PUKATOPLI. ITO IIO3BOJISIET IporpaMMaM C YCTaHOBJIEHHBIM OuToM set-user-ID
TIEePEXOIUTH K TPUBUJIETUAM O0BIYHOTO II0JIE30BATEJA U 3aTEM IIPU HEOOXOAMMOCTH
BO3BpAalllaThCA K IPUBUJIETUAM BJIaesbIia aitia mporpaMmmbel. Korma B cranzapre
POSIX.1 nosaBusnch coxpaHeHHbIe UASHTU(PUKATOPHI, 9TO IIPABUJIO OBIJIO PACIIIN-
PEHO, UTOOHI TTO3BOJINTE HETPUBUIETHPOBAHHOMY IIPOIIECCY TaKJKe YCTaHABIUBATH
5P eKTUBHBIN NAeHTN(PUKATOP MOJIH30BATESA PABHBIM COXPAHEHHOMY UAEHTU(MI-
Karopy.

06e dyHKuMK, setreuid n setregid, apnsioTcsa pacwupeHnamu XSI ctaHpapta POSIX. 1. Ta-
Kum obpasom, npegnonaraercs, 4yto Bce Bepcun UNIX gonxHbl o6ecnednBaTb NogAepKKy
3TUX DYHKLMIA.

B Bepcuu 4.3BSD oTcyTCTBOBANO NOHATUE COXPAHEHHBIX MAEHTU(HUKATOPOB, ONUCAHHOE Bbl-
we. BmecTo atoro ucnons3zosanucek hyHKumumn setreuid u setregid. 370 No3BOAANO HENpu-
BMJIETMPOBAHHOMY M0JIb30BaTEN0 CBOOOHO NEPEKI0YATLCA MEXAY ABYMA AEHTUdMKATO-
pamu. OgHaKo Koraa nporpamma, MCMob30BaBLIas 3Ty BO3MOXHOCTb, 3anycKana KoMaHa-
Hyto 0607104KY, OHa fO/MKHa OblNa Nepef BbI30BOM (YHKLMN eXeC YCTaHABNMBATL PeasbHbIi
npeHTUdMKaTOp Noib3oBaTeNs paBHbIM UAeHTUhUKATOPY 06bI4HOrO nonb3oBaTens. Ecan
3TOrO He CfleNaTh, peabHblil NAEHTUMUKATOP MOXKET 0Ka3aTbCA NPUHAANEXALUM NpUBUNE-
rMpoBaHHOMY MOJb30BATENIO (Kak pe3ynbTaT Bbi30Ba yHKLMK setreuid), u npouecc, 3any-
LeHHBbI 13 TaKOM KOMAaHAHOW 060N04YKM, MOXKET C MOMOLbIO Setreuid NoMeHATb uaeHTUD K-
KaTopbl U MONY4UTb Gonee BbICOKME MpUBUAErUU. B KayecTBe Mepbl NPefOCTOPOKHOCTH
1 peanbHblii, M 3PPeKTUBHbIN MAEHTU(UKATOPbI NEpej Bbi30BOM (YHKLMK EXEC B fOYEPHEM
npouecce yCTaHaBAUBAANCh PaBHbIMU UAEHTU(UKATOPY 06bIYHOTO NONb30BaTENS.
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®dyHkuum seteuid n setegid

Crangapt POSIX.1 BKJiouaer erie ABe GyHKIUU: seteuid u setegid. OHM oueHBb
nox0KU Ha (pyHKIuU setuid u setgid, HO UBMEHAIOT TOABKO d3(PEKTUBHBINA UIEH-
TU(PUKATOP IOJIH30BATEIA U IPYIIIILI.

#include <unistd.h>
int seteuid(uid_t wuid);
int setegid(gid_t gid);

06e Bosspaiaior 0 B ciryuae yemexa, -1 — B cirydyae OIInOKu

HenpuBuiernpoBaHHBINA II0Jb30BaTEJb MOXKET YCTAHOBUTH CBOU 3((PeKTUBHBIN
UIeHTU(DUKATOP PAaBHBIM peaJbHOMY UJIN COXPaHeHHOMY uaeHTuduraropy. Hlisa
NPUBUJIETUPOBAHHOIO II0JIb30BaTeNd (PyHKIUA seteuid ycTaHaBJIMBAET TOJIBKO
3G GeKTUBHBIN UAeHTUPUKATOP PABHLIM 3HAUEHUIO U1d. (DTUM OHA OTINYAETCA OT
setuid, maMeHAIOIEH BCe TPU UAEHTU(MUKATOPA T0JIb30BATEIIA.)

Pucynoxr 8.3 mokasnsIBaeT Bce ONMCaHHbIe HaMI (hYHKIINN, IpeJHa3HaueHHbIe 11
M3MEeHEeHU A TPeX UACHTU(PHUKATOPOB II0JIb30BaTe .

BbI30B ¢ npaBamu BbI30B ¢ npaBamu BbI30B ¢ npaBamu
Ccynepnonb3oBaTens cynepnosb3oBaTens cynepnosb3oBatens
setreuid(ruid, euid) setuid(uid) seteuid(uid)

ruid —_—
\ T

o o /—\ o

PeanbHblii Henpuennervposathbli | SPPEKTUBHbII Henpueunervposathbii | COXPaHeHHbIi
naeHTucmkKatop BbI30B naeHTUduKaTop BbI30B naeHTUdurKaTop

nonb3oBaTens w—__ setreuid | NOMb3oBarens setreuid nonb3oBarens

/
3anyck nporpamMmbi
C YCTAHOBJIEHHbIM GUTOM
set-user-ID

HenpusunernpoBaHHbIi HenpueunernpoBaHHbIi
BbI30B setuid unu seteuid BbI30B setuid unm seteuid

Puc. 8.3. Dyukyuu, npednasnaiernnvie 0usi U3MeHEeHUs PA3LULHBLX UOeHMUPUKAMOPOE
nosv3osamens

NpeHTdUKaTopbl rpynmnbl

Bce, 0 ueM MBI TOBOPUJIM B 3TOM pasjielie, B pABHOW CTeIeHU OTHOCUTCS U K UJIeH-
TuduKaropam rpynmnsl. PyHKIIUM setgid, setregid u setegid He OKa3bIBAIOT BJIMS-
HUA Ha UIeHTU(MUKATOPHI JOTOJHUTEIbHBIX I'PYIII.
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Mpumep

YT00BI YBUIETD, T/l MOYKET IPUTOAUTHCA COXPAHEHHBIN UAeHTU(GUKATOD MIOJIb30-
BaTeJid, PACCMOTPHUM IPOrpaMMYy, KOTOpPas ero NCIO0JIb3yeT. B KauecTBe mpumepa
Bo3bMeM yTuauty at(l), KOTOpyi0 MOKHO MCIIOJB30BATh JJid IIJIaHUPOBAHUA 3a-
IyCKa KOMAaH] B HEKOTOPLIZZ MOMEHT BpeMeHH B OyAyIIleM.

B OC Linux 3.2.0 nporpamma at UMeeT yCTaHOBNEHHBI OUT set-user-ID n npuHagnexut
nons3oBatento daemon. B OC FreeBSD 8.0, Mac 0S X 10.6.8 u Solaris 10 nporpamma at umeet
YCTaHOBNEHHbI 6UT set-user-ID u npuHagnexuT noab3osatento root. 3To faeT KomaHge at
BO3MOXHOCTb BbIMOHATb 3aMUCb B NPUBUNETNPOBaHHbIE (alisibl, NPUHAANEKALLNE LEMOHY,
KOTOpbIit OyaeT BbINOAHATL TpebyeMble KOMaHAbl OT UMEHU NOJb30BaTeNs, 3anyCTUBLUETO
komaHgy at. B OC Linux 3.2.0 nporpammsl BbinonHAoTcA aemoHoM atd (8), B OC FreeBSD 8.0
u Solaris 10 — gemoHom cron(1M), B Mac 0S X 10.6.8 — semoHoMm Launchd(8).

Yr0o6bI MIPEIOTBPATUTH BO3MOKHOCTD 3aIlyCKa IIPOrpaMM, Ha BBIMOJIHEHUE KOTO-
PBIX TOJIL30BATENb HEe MMeeT MPUBUJIErnii, UM 3amluch B (Pailyibl, HEIOCTYIIHBIE
I0JIb30BATEJI0, KOMaHaa at U IeMOH, B KOHEUHOM CUeTe BBIITOJHSIONIIAI KOMaH b
OT MMEHU II0JIb30BaTe s, MOJYKHBI IIePeKJIIUaTbCd MeXKAy HabopaMu IPUBUJIE-
TUii: TOJb30BATENIBECKUX U T€X, KOTOPHIMU 00J1aJaeT JeMOH. ITO IPOUCXOJUT CJIe-
IYIOITIM 00pasom:

1. HomycTuM, UTO BBIIOJHAEMBIH (haiia at mMeeT yCTaHOBJIEHHBIN 6uT set-user-ID

¥ eT'0 BJIAIEJIBIIEM ABJIAETCA MOJB30BATENb r00t. 3aIIYCTUB 9Ty IPOTPaAMMY, MBI
oJIy4yaeM:

peasIbHBIN UJeHTU(GUKATOD = UAeHTU(GUKATOP I0JIb30BaTeIs, 3aIIyCTUBIIIETO
0Jb30BaTeJA mporpaMmy (Hem3MeHeHHBII)
9 deKTUBHLIN uieHTUPUKATOD = root
I0JIb30BaTeJA
COXpaHeHHbIN uneHTuGUKaTop = root

II0JIb30BaTeJIA

2. TlepBoe, uTo menaeT KoMaHAA at, — MOHUKAET CBOUW IIPUBUJIETUU O YPOBHS
TIPUBUJIETUH BLI3BABIIIETO ee ToJIb3oBaTess. [ 9Toro oHa BBIBBIBaeT seteuid,
YTOOBI YCTAHOBUTH 3 (PEKTUBHBIN UAeHTU(PUKATOP II0Jb30BaTEeJIsI PABHBIM pe-
aJbHOMY UAeHTU(GUKATOPY ImoJib3oBaTessa. [lociie uero MbI moJsrydaem:

peanbHBIN UAEHTUDUKATOP = UAeHTUDUKATOP MOJTb30BATEN A, 3aIyCTUBIIIETO
0Jb30BaTEJA mporpaMmy (Hem3MeHeHHBIIT)
9((peKTUBHBINA UAEHTUPUKATOD = HUJeHTU(MUKATOP IOJIb30BATEJISA, 3aITyCTUBIIIETO
0Jb30BaTeJA mporpaMmy
COXpaHeHHbIN ueHTuGUKaATOp = root (Hem3MeHeHHbIH)
0JIb30BaTeJIA

3. IIporpamma at mpoOAOJIIKAeT BBIMIOJHEHNE C IT0Jb30BATeIbCKUMY ITPUBUJIETUA-
MU, IIOKA el He IoTpedyeTcsa o0paTUThCA K KOH(PUTYpaIlMOHHBIM (aiiiaM, UTO-
OBbI COXPAaHUTL KOMaH/Y, KOTOPYIO TpeOyeTcsA BBIMIOJHUTE, 1 BPEMS ee 3aIycKa.
Buagenbnem sTux (aiioB IBJISETCS J€MOH, BEIIOJIHAIONINI 3aIyCK KOMAH OT
UMeHH IoJib3oBaTesd. KomaHa at BeI3bIBaeT seteuid, 4yTOOBI yCTaHOBUTE 3(-
(heKTUBHBIN UAeHTU(GUKATOP MOJIb30BATEA PABHBIM UJeHTU(MUKATOPY IOJIH30-
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BaTesid root. ITo BIIOJIHE AOIMIYCTUMBIN BBIZOB, IOTOMY UTO apryMeHT PYHKIIUU
seteuid paBeH coxpaHeHHOMY HJeHTHU(DUKATOPY IoabioBaTesd. (VIMeHHO 1ida
9TOr'0 U HY’KeH COXpaHeHHBIH nunentTudurarop.) Ilocie uero Mul moayuaem:

peasbHBIN UAEHTUPUKATOP = UAeHTU(MUKATOD IOJIb30BATEIA, 3AIIYCTUBIIIETO
0JIb30BaTEJIA nporpaMmy (Hem3MeHeHHbI)
adGeKTUBHBIN nAeHTHPUKATOD = root
I10JIb30BaTeNIs

COXpaHeHHBIN UJeHTU(GUKATOP
0JIb30BaTEJIA

root (Hem3MeHEeHHbBI)

Tak xak 3G GeKTUBHBIN UAeHTU(GUKATOD MOJb30BaTEA COOTBETCTBYET UIEH-
TuGUKATOPY II0JIb30BaTEs r00t, TOCTYI K (aiiaaM paspelaercs.

ITocne samucu B KOH(GUTypaIMOHHBIE (haiiabl HA3BAHUA KOMAHIBI, KOTOPYIO
TpebyeTcs 3aITyCTUTh, M BPEMEH! 3alyCKa KOMaHAa at BHOBb IIOHUKAET CBOU
OPUBUJIETUH BLI30BOM seteuid, ycranaBauBas sPEeKTUBHBIN UIeHTUGUKATOPD
TOJIB30BaTENsI PABHBIM UIeHTU(UKATOPY MOJb30BATEJIS, BHI3BABIIIETO €e. JTO
IpefoTBpaIliaeT BOSMOKHOCTh HEIIPABUJIBHOT'O HMCIIOJIb30BaHUA IOBBIMIEHHBIX
npuBuUJIeruii. B aToT MOMEHT MBI ITOJTyYaeM:

peasbHBIN UAEHTUPUKATOP = UAeHTUMUKATOP IOJIb30BATEINA, 3aIIyCTUBIIIETO
0JIb30BaTEJA nporpaMmy (Hem3MeHeHHbI)
9 HEKTUBHBIA UAEHTUPUKATOD = UASHTUPUKATOP IOJH30BATEJIA, 3aIIyCTUBIIIETO
II0JIb30BaTeNI mporpaMmy
COXpaHEHHBIA UAeHTU(MUKATOP = 00t (Heu3MeHEeHHBIH)
T10JIb30BaTeNIs

HeMoH 3amycKaeTcA ¢ MPUBUJIETUAMHU IT0JIb30BaTeA root. YTOOBI BBITIOJTHUTH
3aIlJIAaHMPOBAHHYIO KOMaHAYy OT UMEHU II0Jb30BaTeJsd, TeMOH BbI3bIBaeT (DYHK-
nuio fork, M JOUepHUH IIPOIecC BhI3bIBAET Setuid, YTOOBI MUBMEHUTH UIEHTU(MU-
KaTop II0Jb30BaTe s mporiecca. IIoCKOJIIbKY HOUEPHUI IIPOIECC BHITIOJIHSIETCA
C IPUBUJETUAMU II0Jb30BATENA 00T, UBMEHAIOTCA BCe TPU UAeHTUPUKATOPA.
Mzt mosryuaem:

peanbHBIN UAeHTUPUKATOD = UAeHTU(OUKATOP IOJIb30BATEIH, 3AIIyCTUBIIIETO
0JIb30BaTeJA nporpaMmy

9 EKTUBHBIA UAEHTUPUKATOD = UIEHTUPUKATOP IOJH30BATEJIA, 3aIIyCTUBIIIETO
0JIb30BaTeJA nporpaMmy

COXpaHEeHHBIN UAeHTU(MUKATOP = UIeHTU(PUKATOD II0JIH30BaTeNsd, 3allyCTUBIIIETO
0JIb30BaTeJIA nporpaMmy

Teneps geMOH MOXKeT 6€30ITaCHO BHITIOJHUTH KOMAHAY OT MMEHU I0Jb30BaTe-
Jis, TIOTOMY YTO OHA OyZeT UMeTh JOCTYH TOJbKO K daiijam, 1 TaK JOCTYITHBIM
9TOMY MHOJIb30BaTe 0. HUKaKMX HOMOJHUTENHHBIX IIPUBUJETUN KOMaHIA He
moJyyJaer.

Ucnons3ysa coxpaHeHHbBIN UASHTU(UKATOP MOJIH30BaTe A MOJOOHBIM 06pa3oM, MbI
MOKEM IT0JIb30BAThCA MOBBIIIIEHHBIMU IIPUBUJIETUAMM, KOTOPhIE Tai0TCS YCTaHOB-
Koii ouTa set-user-ID guis (paiiia mporpaMMbl, TOJBKO KOl OHU JeHCTBUTEILHO He-
00XOAMMEL, a B JII000Ii APYT0if MOMEHT BPpEMEH! II0JIb30BAThCS OOBIUHBIMU IPUBUJIE-
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TUSMU II0JIb30BaTeNsd, 3allyCTUBIIEro mporpaMmmy. Ecau 6bI y HaC OTCyTCTBOBAJIA
BO3MOKHOCTD IIEPEKJIIOUUTHCA 00paTHO Ha MCIIOJH30BAHNME COXPAHEHHOTO UIEHTHU-
(ukaTopa mob30BaTENA, TPOIECC OBLI ObI BHIHYIK/AEH BBITOJIHATHCA C IOBBHIIIEH-
HBIMY TPUBUJIETUAME BCe BpeMs (HanpallinBasch TEM CAaMbIM Ha HEITPUATHOCTH).

8.12. UnTepnpeTtupyemblie pansbl

Bce coBpemennnie Bepcuu UNIX mommep:KMBaOT HHTEPIIpeTUpyeMbIie (haitabl. ITO
00BIYHBIE TEKCTOBBIE (Daiiabl, KOTOPbIe HAUMHAIOTCS CO CTPOKU BUIA

#! pathname [optional-argument]

IIpoGen Mexxay BOCKIMIIATEJILHBIM 3HAKOM M IIapaMeTpoM pathname HeoOssaTe-
JieH. Yaillie Bcero HHTEPIPETUPYeMbIe (Dailabl HAUMHAIOTCS CO CTPOKM

#!/bin/sh

CTpoka pathname 0OBIYHO IIPEACTABISAET COOOM aOCOMIOTHBIHA IIYTh K BBHIMOJIHAEMO-
My Gaiisy MHTepIpeTaTopa, MOCKOJIbKY HUKAKUX AOIOJHUTEJIbHBIX OIepariui
HaJ Hell He IPou3BOAUTCA (TO eCTh IepeMeHHas PATH He ucmoabayercs). Pacrosna-
BaHUeE UHTEPIPETUPYEMBIX (haHI0B IPOMUSBOAUTCA AAPOM B IIPOIECCE BHITIOIHEHM A
CHCTEMHOT'0 BBI30Ba €XeC. B MefiCTBUTEIbHOCTH AAPO 3aIyCKAET Ha BHITIOJTHEHYE He
caM MHTePIIPeTUPyeMbIil (aiia, a mporpaMmy, YKasaHHYIO B ITapaMeTpe pathname
B IIEPBOI ero cTpoke. HeoOxogmMo IIOHMMATH PA3HUILY MEXKIY MHTEPIPeTupye-
MBIM (haiiJIoM, KOTOPBIN IIPeACcTaBIAeT cOO0M TEKCTOBBIN (haiijl, HAUMHAOIITUICS
C TIOCJIEIOBATEJIBbHOCTH #!, U WHTEPIPETATOPOM, TO €CTh BBITIOJHAEMBIM (haisiom,
OyTh K KOTOPOMY YKa3bIBAETCs B IIEPBOI CTPOKE MHTEPIPETUPyeMoro daiina.

HOMHI/ITe, YTO CyHIieCTByeT OrpaHUYeHNne OHepaLII/IOHHOfl CHCTEMBbI Ha pa3Mep I1ep-
BOIi CTPOKU MHTEPIIPETUPYEeMOro (aiisa. ITo orpaHnyUeHre BKJIIOUYAET IocJIeq0Ba-
TeJILHOCTH CUMBOJIOB #!, TapamMeTp pathname, Heobs3aTebHbIE apT'yMEHTHI 0pt10nal-
argument, 3aBepIIAIONNIl CHMBOJI IIEPEBOLA CTPOKHU 1 BCe IIPOOEIbHBIE CHMBOJIbI.

B OC FreeBSD 8.0 gimHa nepBoii CTpoku orpaHnumnsaeTcsa 4097 6aiitamu, 8 Mac 0SX 10.6.8 —
513 6aitTamu, B Linux 3.2.0 — 128 6aiitamu, a B Solaris 10 — 1024 Gaiitamu.

Mpumep

IaBaiiTe pacCMOTPUM Ha CJIeAYIOIIEM IIPUMepPe, YTO JejaeT PO C IapaMeTpaMu
byHKIIMM exec, ecJiv 3aIyCKaeMbIil (hailyl ABIAeTCA NHTEPIIPETUPYEMbIM (aiiom
¥ B IIEPBOI €ro CTPOKe MMeeTCs AOIOJHUTEIbHBINA apryMenT. IIporpaMmma B juc-
tunre 8.10 ocyimecTBseT 3aIyCK HHTEPIpeTupyemoro daiiia.

Jlucmune 8.10. IIpozpamma, 3anyckaiow,as unmepnpemupyemuLii pailn

#include "apue.h”
#include <sys/wait.h>
int

main(void)

{
pid_t  pid;
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if ((pid = fork()) < 0) {
err_sys("ownbka Bh30Ba OyHkUMM Fork™):
} else if (pid == 0) { /* [O4epHuil npouecc =/
if (execl("/home/sar/bin/testinterp”,
“testinterp”, "myargl”, "MY ARG2", (char x)0) < 0)
err_sys(“ownbka BbH30Ba QYyHKUMM execl”);
}
if (waitpid(pid, NULL, 0) < 0) /+ poauTensckuii npouecc x/
err_sys("waitpid error™);
exit(0);
1

Huxe npuBoguTCs comepskuMoe NHTepIpeTupyeMoro ¢gaiiia u3 OfHOU CTPOKH, 3a-
IIyCKaeMoro mporpamMmmoii us juctufra 8.10, u pe3yabpTaTsl paboThI IPOrPAMMEBI.

$ cat /home/sar/bin/testinterp

#! /home/sar/bin/echoarg foo

$ ./a.out

argv[0]: /home/sar/bin/echoarg
argv[1]: foo

argv[2]: /home/sar/bin/testinterp
argv[3]: myargi

argv[4]: MY ARG2

IIporpamma echoarg (MHTepIIpeTaTOpP) IPOCTO BHIBOAUT BCE apTyMEHTHI, IIepeIaH-
HbIe eii B KOMaHIHOI CTPOKe (9TO ImporpamMmma us JuctuHra 7.3). O6paTure BHUMA-
HUe, YTO, KOT/Ia AP0 3alyCKaeT MHTEPIIPEeTaTop, B KauecTse argv[0] uCroIb3yeTcsa
TOJIHBIN ITYTh K BBITTOJHIEeMOMY (hailsy uHTepIperaropa, argv[1] — HeoOsa3aTe b-
HBIJ apryMeHT, B3ATBIA U3 MHTepIpeTupyemMoro daiiaa, argv[2] — MOJHBIA IyTh
K (paitay mporpammsbr (/home/sar/bin/testinterp), a argv[3] u argv[4] — 9T0 BTOpPOIL
U TpeTuii apryMeHTh QyHKIuU execl (myarg! u MY ARG2). O6a aprymeHTa QyHKIIMNT
execl, argv[1] u argv[2], cmerriaioTcs BIpaBo Ha ABe mosuriuu. OOpaTuTe BHUMA-
HUe: AApo 6epeT apryMeHT pathname m3 BbI30Ba PYHKIIUU €XeCl BMECTO IIEPBOTO ap-
ryMmeHTa (testinterp), nCxXoqa u3 TPENIOJIOKEHNUA, YTO apI'yMeHT pathname comep-
JKUT 00JIbIlIe MH(POPMAIIUY, UeM IIePBBIN apryMeHT.

Mpumep

OueHb yacTo B KauecTBe HEO0sI3aTEeJIbHOI'0 apryMeHTa, CJAeAVIOIIero 3a MMeHeM
WHTepIIpeTaTopa, nepegaeTcs onmnus -f JJid TeX IporpaMM, KOTOpPbIe ee IOAAep-
sxkuBatoT. Tak, Hampumep, mporpamma awk(1l) MosKeT ObITh 3aIIyIIleHa KakK

awk - myfile

Takum crroco60oM et coobIIIaeTcs, YTO TEKCT ITPOrPAMMBI Ha A3BbIKe awk HaXOJUTCA
B (haitae myfile.

CucTemsl, npoussofHele oT System V, yacTo cogepikat aBe Bepcum a3bika awk. B aTux cucre-
Max awk 4yacTo Ha3biBaeTcs «old awk» (cTapblit awk) U cOOTBETCTBYET OpUTUHANBHOI Bep-
cuu, pacnpocTpaHsBlueiics B cocTase Version 7. B npoTMBON0N0OXHOCTb emMy nawk (new
awk — HOBBI awk) cOepKUT MHOTOYMCIEHHbIE PACLUIMPEHUS U COOTBETCTBYET A3bIKY, ONM-
caHHomy B [Aho, Kernighan, and Weinberger 1988]. 3Ta HoBas Bepcus npefocTaBnseT foc-
Tyn K aprymeHTam komangHoii ctpoku. OC Solaris 10 nognepxusaet 06e Bepcuu.
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Mporpamma awk — 370 0fHa U3 yTUNUT, BKOYeHHbIX POSIX B cTanpapT 1003.2 (Teneps 370
yacTb 6a3oBbix cneyncukaymnin POSIX.1 8 ctaHaapTe Single UNIX Specification). OHa Tak-
)K€ OCHOBbIBaeTCA Ha A3blke, onucaHHoM B kHure [Aho, Kernighan, and Weinberger 1988].

Bepcus awk B Mac 0S X 10.6.8 ocHoBaHa Ha Bepcuu Bell Laboratories, koTopyto komnanus
Lucent caenana ceo6ogHo pacnpocTpaHsemoit. B coctase OC FreeBSD 8.0 1 B HeKoTOpbIX
AncTpubyTuBax Linux pacnpoctpaHsetcs ytunnuta GNU awk, HasbiBaemas gawk. B aTux cuc-
Temax awk ABNAETCSA CUMBOJIMYECKOMN CChINKOM Ha gawk. YTunuTa gawk COOTBETCTBYET CTaH-
papty POSIX, Ho npu 3TOM TaKKe BKIKOYAET paf, LONOAHUTENbHbIX paclinpeHuit. IockonbKy
awk ot Bell Laboratories u gawk npepctaBnsioT co6oii 60onee coBpeMeHHble BEpCUU, UM Clie-
AVeT 0THABATL NpefnoyTeHne nepes nawk unm «ctapsim awk». (Bepcus awk ot Bell Labora-
tories gocTynHa no agpecy http://cm.bell-labs.com/cm/cs/awkbook/index.html.)

Omrusa -f mo3BossieT o) OPMIIATH UHTEPIPETUPYEMBIH (haliI caeqyIoIuM 00pasom:

#!/bin/awk -f
(Oanee ciedyem npozpamma Ha a3vike awk)

Hamnpuwmep, B tuctunre 8.11 mpuBOAUTCA COIEPKUMOE NHTEPIPETUPYEMOro (daii-
Ja /usr/local/bin/awkexample.

Jlucmune 8.11. Hnmepnpemupyemblil pails ¢ npozpammoil Ha A3vlKe awk

#!/bin/awk -f
# Mpumeyanne: B 0C Solaris cnegyeT ncnonb3oBaTb nawk
BEGIN {
for (i = 0; 1 < ARGC; i++)
printf "ARGV[%d] = %s\n", 1, ARGV[i]
exit

}

Ecau uma xarasora /usr/local/bin comep:kuTcs B MepeMeHHOI OKpy:KeHus PATH,
MBI MOJKEM 3aIlyCTUTH IPorpaMMy 13 jsuctuHra 8.11 (mpu ycioBuu, 4To y HaC eCTh
IpaBO Ha BBIMIOJIHEHYE), KaK ITOKa3aHO HUKe:

$ awkexample file1 FILENAME2 f3
ARGV[0] = awk

ARGV[1] = filed

ARGV[2] = FILENAME2

ARGV[3] = f3

IIpu 3amycke mporpamma /bin/awk MOJYUYUT CJIEAYIONINE apryMeHThI KOMaHTHOM
CTPOKU:

/bin/awk -f /usr/local/bin/awkexample file1 FILENAME2 f3

WHuTepnpeTaTopy mepefaeTca MOJHBINA IYTh K MHTEPIIPeTUPyeMoMy daitry (/usr/
local/bin/awkexample). IIpocToro mmenu (aiina (KoTopoe MbI HaOpaJ Iy B KOMaHT-
HOH CTPOKe) OyAeT HeJOCTATOUHO, IIOCKOJIbKY HEe IPENIOoJIaraeTcsa, YTO NHTEePIIpe-
TaTop (B JaHHOM cJuyuae /bin/awk) cMOKeT oIrpenesiuTh MeCTOHaxXOXKAeHue (aiiia,
WCIIOJIb3Ys IepeMeHHYI0 OKpysKeHudA PATH. Korma awk HaunHaeT pa3ébupaTs MHTEP-
IpeTUpyeMbI# (paiia, OH UTHOPUPYET IIePBYIO CTPOKY, TAK KaK B A3bIKe awk CHMBOJI
# o3HAYaeT HAYaJIO0 KOMMEHTapus.

Mpz1 MosxeM IPOBEPUTH apryMeHTHI KOMaHIHONM CTPOKM C IIOMOIIBIO CJIeAyIoIel
TIocaeA0BaTeJIbHOCTY KOMAaHT:
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$ /bin/su noJsyiaem npusuiezul CYynepnoib3o8amels

Password: 8600UM NAPOJLL CYNepPnonbL308aAMeLs

# mv /bin/awk /bin/awk.save COXPAHUM OPUUHAJIbHBLIL (ail npo2pammol

# cp /home/sar/bin/echoarg /bin/awk u 3amenum ezo Ha epems

# suspend npuocmarHosuMm pabomy KomMarnOHOU 060A04KU CYNnepnosib3osameJs
[1] + Stopped /bin/su

$ awkexample filel FILENAME2 f3
argv[0]: /bin/awk

argv[1]: -f

argv[2]: /usr/local/bin/awkexample
argv[3]: filel

argv[4]:. FILENAME2

argv[5]: f3

$ fg 680300H068UM pabdomy KOMaHOHOU 000104KU CYNEepnonb308ameds
/bin/su

# mv /bin/awk.save /bin/awk 80CCMAHOBUM OPULUHALbHBLIL Pailsl npO2PAMMbL

# exit U NOKUHeM KOMAHOHYI0 000104KY

B sTom mpumepe omrus - coBepilieHHO Heo0XomnmMa nHTepIpeTaTopy. Kak Mbl yixe
TOBOPUJIM, OHA COOOITIaeT awk, Te HaXOAUTCA TeKCT IPOorpaMMbI Ha sA3bIKe awk. Ec-
Jiz yopaTh 9Ty OIMIIMI0 U3 HHTepIpeTupyemoro ¢aiiia, Ipu ero 3amycKe MbI IIOJIY-
YuM coo0IeHre 00 orrnoKe. TOUHBIN TEKCT COOOIIeHN A 3aBUCUT OT TOT'0, T/le HaX0-
IUTCA MHTEPIPEeTUPYEMbIi (Daily u MPeACcTaBAIOT JIU OCTaJIbHbIe apI'yMeHThBI CY-
miecTByIoIre Gaiiabl. ITO IPOUCXOAUT IIOTOMY, UTO apr'yMeHThI KOMAaHIHOM CTPO-
KU IPUOOPETAIOT BUJ

/bin/awk /usr/local/bin/awkexample filel FILENAME2 f3

U B pe3dyJabTaTe awk IbITaeTCA UHTEPIPEeTUPOBATh CTPOKY /usr/local/bin/awkexample
KaK TeKCT IPorpaMMbl Ha A3bIKe awk. Ecyiu 61 OTCyTCTBOBaIa BOSMOXKHOCTD IIepe-
JlaBaTh XOTs ObI ONMH HE00A3aTeJIbHBIA apI'yMeHT NHTEePIPEeTATOPY (B JAHHOM CJIY-
yae -f), mHTepIpeTUpyeMble (haiabl 61N ObI IPUTOMHBI K UCIIOJIb30BAHUIO TOJb-
KO C KOMAaHIHBIMU 000JI0UKAMMU.

HeticTBUTEIBHO JIX TAaK HEOOXOAUMBI MHTEpIpeTUpyeMble daiiarsi? Ha camom gese
HeT. Ho OHM TpeoCTaBIIAIOT IEJBIH PAJ YIOOCTB IJIs IOJIb30BaTeeH, XOTI U 3a
CUeT HEKOTOPOT'0 YBeJIMUEeHU I HATPY3KHU Ha AAPO (TOCKOJIBKY UMEHHO AP0 UX pac-
TIO3HAET W 3allyCKaeT YKasaHHBIN mHTepuperarop). M IHTepupeTupyeMsble haiab
YIOOHBI IO CJIEAYIOIIUM IPUUUHAM.

1. OHu CcKpBIBAIOT TOT ()AKT, UTO IporpaMma (PaKTUYECKU ABJIAETCA ClieHapueM
HA TOM WMJIM WHOM s3biKe. Tak, HampuMep, 3allyCTUTh IIPOrPaMMYy 13 JINCTUH-
ra 8.11 MOKHO ¢ TIOMOIITHIO ITPUMEPHO TAKO KOMaHIbI:

awkexample Heobs3aTesbHbHE-ap YMEHTH

CoBceM Heo0A3aTeIBHO IIOMHUTH, UTO 9Ta HporpaMMa B AeHCTBUTEIbHOCTU
TIpeAcTaBJIsIeT cO00l cIieHapuii Ha A3bIKe awk, KOTOPBIN IPUIIJIOCH OBbI 3aImyc-
KaTh KOMAaHI0Hi

awk -f awkexample Heobg3aTesbHbE-apryMeHTsl
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2. WHTepupeTupyeMble CIIeHAPUU NAIOT BRIUTPHINI B 9()GeKTUBHOCTU. BepHeMcs
K IpeapIayInemMy npuMepy. Mbl MOKeM CKPBITH, YTO (haiij ABIAETCS CIleHapUeM
Ha A3BIKe awk, 00EPHYB TEKCT IIPOI'PAMMBI B CIIeHAPU I KOMaH/HONU 000JI0UKI:

awk "BEGIN {
for (i = 0; 1 < ARGC; 1i++)
printf "ARGV[%d] = %s\n", i, ARGV[i]
exit
b8
OpHako TaKoil MOAXO0MA TPeOyeT OT CUCTEeMBI TOMOJHUTEIbHON padboTsl. IIpexae
BCEro KOMaHAHAaA 00OJIOYKA CUMTHIBAET KOMAaHIYy U THITAETCS BBIIOJHUTH €e
¢ nomoIr ko GyHKIInu execlp. IIocKOJIBKY clieHapuii KOMaHIHON 000JOUKH SAB-
JIgeTCA BBIMOJHSAEMBIM (hailjioM, HO HE COHEPYKUT MAIIUHHBIX WHCTPYKIIW,
BO3BpAaIlllaeTcAa IPU3HAK OIIMOKM M execlp AejlaeT IPEAIIOJIOMKEHN’Ee, UYTO 9TO
daiiy crieHapus (KaK 9TO U eCTh Ha caMoM jeJse). Torga sanmyckaeTcs mporpaMmma
/bin/sh, KOTOPOIT B KaueCcTBe apryMeHTa nepefaerca uMs Qaiiia creHapusa. Ko-
MaHIHAasd 000JI0YKa 3alyCKaeT CIleHAPUii, HO YTOOBI 3aIlyCTUTh awk, OHA BBISHI-
BaeT pyHKIUu fork, exec u wait. IlosTomy «00epThIBaHUE» CIleHAPUEB HA IPY-
TUX S3BIKAX B CIleHAPUU KOMAHIHOIN OOOJIOUKM IIPUBOAUT K YBEJIWUEHUIO Ha-
TPY3KU.

3. Uurepnperupyemsblie (paiijabl IO3BOJISIOT IIMCATH CIIEHAPUU HA A3BIKAX APYTUX
KOMAaHIHBIX 000J049eK, OTJIMYHBIX OoT /bin/sh. Korma pyHKIIUS execlp o6HApY-
JKHBAaET, YTO BBINOJHAEMBIN (haiijl He COAEPIKUT MAIIIMHHBIX MHCTPYKIINI, OHA
BBIBBIBAET KOMAHIHYIO 000JIOUKY, W 9TO Bcerma /bin/sh. OgHAKO, UCIOIB3Ys
BO3MOKHOCTH YKa3aHUA WHTEPIIPETATOPA B IEPBOI CTPOKE MHTEPIPETUPYEMO-
ro (haiijia, Mbl MOKEM IIPOCTO HAITHICATH

#!/bin/csh
(Oanee cnedyem mexcm cyueHapus Ha A3vike KoMandHoil o6onouru C shell)

OnaTh JKe MOYKHO 00€PHYTh STOT KO/ B CIleHAPU il KOMaHIHOM 060J10UKY /bin/sh
(xotopasa Bei3oBeT C shell), kak mokas3amo HEMHOTO BbIIIIE, HO 9TO IIOBJIEUET 3a
€000 IOTIOJTHUTEIbHYIO HATPY3KY.

Hwu oguH m3 yKasaHHBIX IPUEMOB He paboTaJ Obl, ecoiu ObI 9TU TPU KOMAaHIHBIE
000JI0YKHY 1 awk He UCIIOJIb30Bau ObI CUMBOJI {f B KaueCTBe 3HAKA KOMMEHTAPUA.

8.13. dyHKuuMga system

DyuKIUa system mpemsocTaBIgeT YAOOHBIH CIIOCO0 BBITTOJHEHUSA KOMAHJ BHYTPH
mporpaMMbl. Hampumep, ZOIycTHM, YTO TpebyeTcs 3amucarb CTPOKY C OATOif
¥ BpeMeHeM B HeKOTOpPbIH daiij. J[JIa 3TOT0 MOKHO ObIJIO ObI MCIIOJIb30BATDh (HYHK-
IUu, OMUCAHHBIE B paszee 6.10: momyuuTh TeKyIee KajJeHJapHOe BpeMs ¢ TIOMO-
b0 QYHKINY time, 3aTeM mpeodpPas3oBaTh €ro B CTPYKTYPY th ¢ MOMOIbIO hyHK-
nun localtime, chopMUpPOBATH CTPOKY C IOMOIIBIO DYHKIUM Striftime m 3anmucarhb
pesyabTrar B ¢aiia. OmHaxko ropasao Ipolie CAeJaTh TaK:

system("date > file")
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Dyurnua system onpegesngercsa craggaprom ISO C, HO TOpALOK B3auMoZeHCTBUA
c Hell cuabHO 3aBucUT OT cucteMbl. Ctanmapr POSIX.1 BKJIouaeT mHTEpQETic
system, pacmupsasa onpexpenenue ISO C, uyToObI YTOUHUTL HOBeNEeHUE (DYHKIIUU
B cpene POSIX.

#include <stdlib.h>
int system(const char =cmdstring);

Boasspaiaer: cMm. HUKe

Ecuu B aprymenTe cmdstring mepemaeTrcs MyCcTol yKasaTesb, QyHKIIUA System Bos-
BpalIllaeT HeHYJIeBOoe 3HaueHUe, TOJHKO eCJ U KOMAHIHBIN IIPOIeCCOp MOCTYIIEH.
TakuM crtoco60M MOYKHO ITPOBEPUTDH, TOAAEPKUBAETCS I QYHKIIUA System B TaH-
Hoii cucteme. B cucremax UNIX oHa mogaep:kuBaeTcs BCeraa.

ITockonbKy yHKIIMA System peasr3oBaHa Ha ocHOBe (GhyHKIIUH fork, exec mwaitpid,
OHa MOJKeT BO3BpAIllaTh 3HAUEHUSA TPEX TUIIOB.

1. Ecau pyHKmua fork TepuuT Heymauy uan GyHKIIUS waitpid BosBpalmaeT Kop,
omuOKY, OTANYHBIN OT EINTR, pyHKIIMA System BosBpaIliaeT 3HaueHue —1.

2. Ecau QyHKIUA exec TEPOIUT HeyZauy, 9TO 03HAUAET, UTO KOMaHIHAA 000JI0UKA
He MOXKeT OBITH 3amyliieHa, u GYHKIINA System BO3BpaIljaeT TaKoe 3HAUEHUE,
Kak ecyu ObI KOMaHJHAA 000JI09Ka BhI3BaJsIa PyHKIm0 exit(127).

3. Korma obpairernme Ko BceM TpeM QyHKIuAM — fork, exec u waitpid — saxamuum-
BaeTcA ycIexoM, PYHKIIUA SyStem Bo3BpalllaeT KoJ 3aBepIIeHUA KOMaHIHOM
000J0YKHY B (hpopMaTe, IpegHA3HAUCHHOM IJIA QYHKITUT waitpid.

HekoTopble cTapble peanusauuu dyHKLUM System Bo3Bpallanu Koa owubku EINTR, ecnu
BbINOJIHEHUE DYHKLMM waitpid 6bI0 NpepBaHO CUrHaNoM. NOCKONbKY HET 0CTAaTOYHO fAC-
HOW CTpaTerum BOCCTAHOBJIEHWSA NOC/IE TAaKOW OWKNOKHM (TaK Kak naeHTUhUKATOp foYepHe-
ro NpoLecca CKpbIT OT Bbi3biBatoleit nporpammel), ctaHgapT POSIX no3pHee gobasun Tpe-
6oBaHue, 4T0ObI hyHKLMA System He BO3BpaLLana B 3ToM ciyyae Kog ownbku. (Mpepbisa-
HUe CUCTEMHBIX BbI30BOB paccMaTpuBaetca B pasgesne 10.5.)

B nucrunre 8.12 mpusoguTca mpuMep peasusanuu QyHKnuu system. EquacTeen-
HBEI ee HEZOCTATOK — OTCYTCTBME BO3MOMKHOCTH OOPaO0OTKMU CUTHAJIOB. OTY BO3-
MOXKHOCTD MBI ToOaBuM B paszgese 10.18.

®ar -c coobiraeT KOMaHAHON 000JI0UKe, UTO CJIeAYIOIIUI 3a HEW apryMeHT — 3TO
KOMaH/ia, KOTOPYI0 HYKHO BBIMOJHUTL. KoMaHIHAsS 000JI0UKa aHAJIUSUDPYET Ty
CTPOKY U pa3buBaeT ee HA OTJeJbHbIe apI'yMeHThl. APryMeHT cmdstring MOKeT co-
JIepsKaTh JI0YI0 JOIYCTUMYIO KOMaHAy obosiouku. Hampumep, 1A nmepeHanpas-
JIEHUS BBOJA/BBIBOA MOT'YT OBITh MCIIOJIb30BAHLI OIIEPATOPHI < 1 >.

YTo00BI BRIIOJTHUTH KOMAHAY, He mIpuberasd K ycayraM KOMaHIHON 000/JI0UYKH, TI0-
TpeboBaich Obl 3HAUUTENLHBIE yeuaus. IIpeskae Bcero mMpUINIOCh ObI BbI3BATH
GYHKIIUIO execlp BMecTo execl, 4TOOBI MCIOJbh30BATH IIEPEMEHHYIO OKPY KEeHUSI
PATH momo0HO KoMaHAHOI ob6oouke. TaKksKe IIPUIIIOCH ObI pa30MBaTh KOMaHIHYIO
CTPOKY Ha OTAeJIbHbIE apr'yMeHTHI, YTOOBI IepenaTb nx Gyurmnuu execlp. 1M Hako-
HeIl, MbI He CMOIJIX ObI BOCIIOJIb30BATHCA METACHMBOJIAMH KOMAaHTHON 000JI0UKH.
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OOpaTuTe BHUMaHIe, YTO BMECTO (QhyHKI[UHU exit MbI BbI3BaIN QYHKIMIO _exit. Cae-
JIAaHO 9TO IJIA MPeAoTBpalleHusa copoca OydepoB BBOIA/BBIBOAA, KOTOPHIE MOTJIN

OBITH YHACJIeHOBAHBI JOUEPHUM IIPOIECCOM OT POAUTEIBCKOTO IIPU BbI30Be (YHK-
muu fork.

Jucmune 8.12. Pynryus system 6e3 00pabomru cuzHaL08

#include <sys/wait.h>
#include <errno.h>
#include <unistd.h>
int
system(const char xcmdstring) /= Bepcud 6e3 00paboTku curHanos =/
{
pid_t  pid;
int status

if (cmdstring == NULL)

return(1); /* UNIX Bcerga nogjepxmBaeT KOMaH[HHI npoueccop =/
if ((pid = fork()) < 0) {

status = -1; /* npeBbllleHO MakcuMmanbHOe KONMYEeCTBO MPOLECCOB */
} else if (pid == 0) { /» podyepHuit npouecc =/

execl("/bin/sh™, "sh", "-c", cmdstring, (char =)0)

_exit(127); /* ownbka Bb30Ba QYyHKUMM execl =/
} else { /* POOMTENbCKWUIA Mpouecc =/

while (waitpid(pid, &status, 0) < 0) {
if (errno !'= EINTR) {

status = -1; /+ waitpid BepHyna ounbky, oTnnyHyi oT EINTR =/
break;

}
}
return(status);
}

MpbI MO2KeM TPOTeCTUPOBATH HAIITY BepCuio QYHKIIUU SyStem ¢ IOMOIIBI0 Iporpam-
mbI ByuctuHTe 8.13. (MexomHblit Ko QYyHKITUY pr_exit BeI HaligeTe B IucTUHTE 8.3.)

Jlucmune 8.13. Bvi306 pyHKkyuu system

#include "apue.h”
#include <sys/wait.h>
int
main(void)
{

int status

if ((status = system("date”)) < 0)
err_sys("ownbka Bb30Ba OyHKUMM System()™);

pr_exit(status);

if ((status = system("nosuchcommand”)) < 0)
err_sys("ownbka BbH30Ba OyHKUMM System()");
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pr_exit(status)

if ((status = system("who; exit 44")) < 0)

err_sys("ownbka Bb30Ba OyHKUMM System()");
pr_exit(status);

exit(0);
}

3amyck mporpaMMbl 13 JucTuHra 8.13 maj caenyolnue pes3yabTaThl:

$ ./a.out
Sat Feb 25 19:36:59 EST 2012
HOpManbHOe 3aBepueHue, Kof Buxoga = 0 romanda date

sh: nosuchcommand: command not found
HOpMaNbHOE 3aBepueHne, Kog Beixoga = 127 romanda nosuchcommand
sar console Jan 1 14:59

sar ttys000 Feb 7 19:08
sar ttys001 Jan 15 15:28
sar ttys002 Jan 15 21:50
sar ttys003 Jan 21 16:02
HOpManbHOE 3aBeplueHne, Koi Bbixofa = 44 KomanOa exit

OCHOBHOE IIPENMYILECTBO UCIIOJL30BAHN (DYHKIIMH SySTen BMeCTO IPAMOro oopa-
IeHUA K PYHKIUAM Tork 1 exec 3aKJII0UYaeTcsa B TOM, UTO OHA IIPOU3BOIUT BCE He-
00xoAuUMbIe AeHCTBUA MO 00paboTKe OMIMOOUYHBIX CHUTyaIluil, a TaKk:Ke (B HaIei
caenyroleii Bepcuu aTolt GyHKIIUY, B pasnesae 10.18) mo o6paboTKe cCUTHAJIOB.

Pannne Bepcunm UNIX, Brarouas SVR3.2 u 4.8BSD, He umesin pyHrImuu waitpid.
BwmecTo aTOr0 poauTeIbCKUIA IPOIIECC MTOKUIAJICSI 3aBepIIeHnsa padoThl IIOTOMKA
C IIOMOIIIHI0 IPUMEPHO TaKO0l UHCTPYKITAM:

while ((lastpid = wait(&status)) !'= pid && lastpid != -1)

IIpoGiema BOBHUKAET B TOM CJIyuae, eCJIu y Ipollecca yKe MMEIOTCs ToUepHIe IIPOo-
Iecchl, 3aMyIeHHbIe 0 o0paleHusa K QyHKuu system. IIockoJIbKy TOKasaHHBIH
BBIIIIe ITUKJ While mpogosskaeT paboTy, MOKa He 3aBEPIINTCA JOUEPHUH IIPOIece,
CO3JaHHBIN PYHKIIHEN system, To eciu KaKoH-In0o U3 JOUepHUX IIPOIECCOB, 3aIIy-
IIeHHBIX paHee, 3aBEPIIIUTC A0 IPOollecca, YKasaHHOTO IIepeMeHHOl pid, ero ugen-
TuGUKATOP U KOJ 3aBePIIeHNA OYAYT YTEPAHBI B IIUKJIe while. OTa HECIIOCOOHOCTH
byHKIMU wait KAaTh 3aBEPIIeHNA OIPEeJEHHOT0 JOUEPHEro IpoIlecca — OgHAa U3
npuumnH gobaBieHus QyHKIuUM waitpid, mpuBogumbix B «POSIX.1 Rationale».
B pasgesne 15.3 MBI yBUAUM, UTO Ta jKe caMas mMpoOjieMa BOSHUKAET IIpu padboTe
¢ QYHKITUAMU POPEN U PCloSe, ecyiu cucTeMa He OoALep:KuBaeT PyHKIUIo waitpid.

MporpamMmmbi ¢ ycTaHOBJIEHHbIM OUTOM set-user-ID

Yro mpousoiieT, ecau GyHKIUA System OyaeT BbI3BaHa U3 IPOTPAMMBI C YCTAHOB-
JeHHBIM OuToM set-user-ID? Taxkoii BbI3OB coszaeT Opelllb B cucTeMe 0e30IIacHO-
CTH, W 9TOT'0 HeJIb3s AOIyCKaTh HUKorga. B muctunre 8.14 mpuBOAUTCSA IIPOTrpaM-
Ma, KOTOpasi IPOCTO BhI3bIBAET (PYHKIIUIO System AJs o6paboTKMU CBOUX apryMeH-
TOB KOMaHIHOH CTPOKU.
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Jlucmune 8.14. O6pabomra apzymernmos KoMaHOHOUL CMPOKU ¢ NOMOULbIO
QyrKyuu system

#tinclude "apue.h”
int
main(int argc, char =argv[])

{
int status;

if (argc < 2)
err_quit(“"TpebyeTca xoTd Obl OAWH apryMeHT KOMaHAHOW CTPOKM™);

if ((status = system(argv[1])) < 0)
err_sys("ownbka Bb30Ba dyHKUMM System()”);

pr_exit(status);

exit(0);
}

CKoOMIOIUINPYEM 3Ty IPOTPaMMYy B BBITIOJHAEMBIH (haiia tsys.

B nuctunre 8.15 mpuBoguTes Apyras mpocTas IporpaMma, KoTopas BRIBOIUT 3HAa-
YeHUS PeaJbHOro 1 5(PPeKTUBHOTO NAeHTU(PUKATOPOB IOJIb30BATEIIA.

Jlucmune 8.15. Bvl800 peaibH020 U 3hhexmusrH0z0 uleHMuUPuUKamopos noib308ameJis

#include "apue.h”

int

main(void)

{
printf("peanbHbin uid = %d, abddexTusHbil uid = %d\n", getuid(), geteuid());
exit(0);

}

CKOMIIUINPYEM 3Ty IIPOrpaMMy B UCIIOJNHAEMBIH (aiia printuids. 3amyck obeux
IPOTPaMM JaJI CJIEeLYIOIUe Pe3yIbTAThI:

$ tsys printuids 006U YL 3anycK 6e3 00NONHUMeAbHbLX NPUBULe2UL
peanbHbin uid = 205, addexkTmBHbIN uid = 205
HOpMaNibHOE 3aBepueHne, Koi Bbixoga = 0

$ su noaywaem npasa cynepnosb306ameJs

Password: 8800UM NAPOJLL CYNEPnoLb308amens

# chown root tsys MeHnseMm sradenvya aiina

# chmod u+s tsys ycemanasaueaem oum set-user-1D

# 1s -1 tsys npoeepaem enadeavya u npasa docmyna

-rwsrwxr-x 1 root 7888 Feb 25 22:13 tsys

# exit noxudaem KOMaHOHYI0 000J104KY CYNepnoib308ameJis

$ tsys printuids
peanbHbll uid = 205, adpexTnsHbIA uid

= 0 e6om oHa, Opewds 6 cucmeme 6e30nacHocmMu
HOpManbHOe 3aBepuenue, Kog Bbixoda = 0

IIpuBusieruu cyrepmnoab3oBaTesis, KOTOPbIE MbI JaJu IporpaMmme tsys, COXpaHu-
JIVChH TIOCJIE BBIBOBOB (WYHKITU fork 1 exec, KOTOpbIe ITPOU3BOAUT PYHKITUA Systenm.
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HekoTopble peanu3auuu 3akpbiBatoT 3Ty 6pellb B cucteMe 6€30MacHOCTHU, N3MEHAA KOMaHA-
Hyto 06onouky /bin/sh Tak, uTobbl OHa ycTaHaBauBana 3GheKTUBHbIA uaeHTUDUKATOP
Nofb30BaTENs PABHbIM PeaNbHOMY, €C/IM OHU He COBMAAAlOT. B Takux cucTeMax AaHHbIN
npumep OyneT paboTaTh HE TaK, Kak NOKa3aHo Bhilwe. BMecTo 3TOro OyaeT BIBOAUTLCA OfHO
U TO )Xe 3HayeHne 3 dheKTUBHOro naeHTUdMKaTopa nNosb3oBaTens, HE3aBMCUMO OT 3Haye-
HUs 6uTa set-user-ID y thaiina nporpammbl, Bbi3biBaeMoit hyHKLUMei system.

Ecau npenmosaraercs, uTo mporpamMa 0yaeT paboTaTh C HOBBLIINIEHHBIMU IPUBU-
JIETUAMU — € yCTaHOBJIeHHbIMU OuTamu set-user-ID uan set-group-ID — u gomxHa
OPOsKAATh IPYTHe IPOIECChl, OHA MOJIKHA JeJIaTh 9TO HEIIOCPECTBEHHO C IIOMO-
1bIo GYHKIUH fork 1 exec, BBIOJIHAS II€PEeX0]] K MPUBUJIETUAM OOBIYHOT'O IT0JIH30-
BaTeJid IOcJe BbI3oBa fork u mepen BbI30BOM exec. DyHKIMA System Hukoz0a He
JOJI;KHA WMCIIOJIBL30BaThCA B IIPOrpaMMaXx C YCTaHOBJIEHHbIMU Outamu set-user-ID
usu set-group-ID.

Elie ofHa U3 NpUYMH 3aKT0YaeTCs B TOM, YTO QYHKLMA System Bbi3bIBaeT KOMaHAHY 060-
NIOYKY ANt pa3bopa aprymMeHTOB KOMaHAHOI CTPOKK, @ cama 060/104Ka UCNONb3yeT 3Have-
HWe MepeMeHHOo OKpyXeHus IFS B KayecTBe pa3fenntens nonei BoO BXOAHOW CTPOKe. PaH-
HUE BepCUM KOMaHAHOI 060104KM NpU 3anycke He cOpachiBany 3Ty NEPEMEHHYI0 K CTaH-
AapTHOMY Habopy CUMBO/IOB. 3TO N03BOJIANO 3/10YMbILIEHHUKY U3MEHUTH 3HAYEHUE Nepe-
MeHHOW OKpyXeHus IFS Ao Bbi30Ba PYHKLUMK System U 3aCTaBUTb ee BbIMONHWUTL COBCEM

APYryio KOMAHAY.

8.14. YyeT ncnonb3oBaHUA pecypcoB npoLeccamu

Boavmuuctso Bepcuit UNIX nperocTaBig0T BO3MOXKHOCTD BECTU YUeT UCIIOIb30-
BaHUS PecypcoB Ipoiieccamu. Korma pekuM ydeTa BKJIOUEH, SAPO CO3TAeT 3a-
MUCH yUeTa BCAKUH pas, Korja mpoliece 3aBepiaet padory. Takas samuch 06bIYHO
npeacTaBaseT co00ii HeOOJIbIITON 00K ABOMUYHBIX HAHHBIX, B KOTOPOM XPAaHUTCS
UMA KOMaHIbI, KOJIMYECTBO MCIIOJIb30BAHHOT'O MIPOIIECCOPHOTO BPEMEHM, UAEHTH-
(uKaTOPHI TOJIL30BATEJIA U IPYIIIILI, BpeMsA 3aycKa U ToMy 1Too0Ho0e. B aTom pas-
Jesie MbI IOOIUIKEe PACCMOTPUM 3aIIHUCH yUeTa, MOCKOJbKY 9TO JaeT HaM BO3MOJK-
HOCTB B3IVIHYTH Ha IIPOIECCHI C IPYTOM CTOPOHBI, UCIIOJIb3YS AJIA 3TOT0 (hYHKITUIO
fread us pasgena 5.9.

Bo3MOXKHOCTb yyeTa UCNONb30BaAHWUSA PECYpCOB NPOLECCaMU He ONpefenseTca HU OfHUM
U3 cTaHAapToB. Takum 06pa3oM, BCe peann3auum MMEIT 4OCTATOYHO CyLecTBeHHble pas-
nnuus. Hanpumep, yuet Beoaa/sbisoga B 0C Solaris 10 npoussoanTcs B 6aiiTax, Torga Kak
B FreeBSD 8.0 1 Mac 0S X 10.6.8 — B 6;10Kkax, XOTA MpY 3TOM He AeNaeTCA HUKAKUX pasnnyuit
MexXay pa3mepamu 60KOB, YTO AeaeT Takoil y4eT gocTaTtouyHo becnonesHsim. C gpyroi
cTopotbl, 0C Linux 3.2.0 BoobwWe He NOALEpKMBAET yueT onepauuii BBoaa/BbiBoAa.

Kpome Toro, kaxpaas 13 peanusaunii umeeT coO6CTBEHHbIA HAGOP aAMUHUCTPATUBHBIX KO-
MaHp ons paboTsl ¢ yyeTHoM nHdopmauueit. Hanpumep, Solaris npegocrtasnset gns cbopa,
06paboTKu 1 BbIBOAA YUYETHBIX CBeAeHNiT KoManabl runacct(lm) u acctcom(l), a FreeBSD -
KomaHay sa(8).

DyHKIUA, 0 KOTOPOI ITOKA HUYEr0 He PACCKABBIBAJIOCH (ACCT) BKJIIOUAET U BHIKJIIO-
YaeT PeXKUM cOopa CTATUCTUYUECKON mH(poOpMAIIUY O IIporeccax. ITa PYHKIIUA 1C-
TOJIb3yeTCA B eIMHCTBEHHOM mporpamMmme — accton(8) (oHa, K cuacTbhio, Ha BCEX TLJIAT-
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(opmMax Ha3BIBAETCA OAMHAKOBO). UTOOBI BKIIOUNTEL PEKUM yUeTa, CYIIepIIOJIb30-
BaTeJ b MOJKEH 3aIllyCTUTh KOMAaHAy accton ¢ apryMeHTOM KOMAHIHOI CTPOKH,
B KOTOPOM IlepeJlaeTcs NOJHBIN IyTh K (haiiay AJid 3alrcy yueTHO! nHdopManuu,
o6bruHO /var/account/acct B FreeBSD 1 Mac OS X, /var/log/account/pacct — B Linux
u /var/adm/pacct — B Solaris. YueT BBIKJIIOUAETCSI, KOIIa KOMAaHIa accton samycka-
eTcs 6e3 mapaMeTpoB.

CTpyKTypa 3alucH ¢ YUYeTHOU nH(popMaIllei olpeeeHa B 3aroJJOBOUHOM (haiiyie
<sys/acct.h> 1 BBIVIAOUT, KAK IOKA3aHO HUKE, XOTSA B PASHBIX CHUCTEMAaX MOTYT
OBITH HEKOTOPbBIE OTINYUMA:

typedef u_short comp_t; /+ 3-6uTHas, N0 OCHOBAHWI 8, 9KCMOHEHTA;
/* 13 6uT - maHTucca */
struct acct
{
char ac_flag; /* ¢nar (Tabn. 8.8) =/
char ac_stat; /* KOf 3asepueHns (TONbKO HOMep curHana =/
/* W npusHak cosparua daina core) (Tonbko B Solaris) =/
uid_t ac_uid; /* peanbHulil naeHTUOMKaTOp nonbaoBaTensd x/
gid_t ac_gid; /* peanbHull naeHTudnKaTop rpynne x/
dev_t ac_tty; /* ynpasnaouuin TepMuHan x/
time_t ac_btime; /+ kanenpapHoe Bpems 3anycka x/
comp_t ac_utime; /+ nonb3oBaTenbCcKoe Bpemsa x/
comp_t ac_stime; /* cucTemHoe Bpems */
comp_t ac_etime; /+ obwee Bpema paboTh */
comp_t ac_menm; /* cpeaHuit pacxon namaTtu =/

comp_t ac_io; /* KONW4ecTBO nepefaHHbix 6anT (dyHkumm read v write) =/
/* B "Onokax" ans BSD-cucTtem x/
comp_t ac_rw; /* KOMWYECTBO NPOYUTAHHBIX M 3anncaHHbx 0N0KOB */

/* (oTcyTcTBYEeT B BSD-cucTtemax) =/
char ac_comm[8]; /+ wma komaHab: [8] B Solaris, =/
/+ [10] B Mac 0S X, [16] B FreeBSD u [17] B Linux =/
1

3HaueHNsI BpeMeH! B 00JIBIIINHCTBE ILIaT(POPM XPaHATCA B TaKTax, Kpome FreeBSD,
TZle BpeMs XPaHUTCS B MUKPOceKyHAaxX. B mojie ac_flag saHocuTcsa nHMOPMAIUSA
0 HEKOTOPBIX COOBITUAX, 3a(hMKCUPOBAHHBIX BO BpeMs paboThI mpoiiecca. ITU CO-
OBITHS IIEPEeYNCIeHbI B Ta0 . 8.8.

Bce meobxomuMble faHHBIE, TAKME KaK KOJMUECTBO UCIIOJIb30BAHHOTO IPOIECCOP-
HOT'O BpeMeHU Ui 00'beM ollepaluii BBOJAa,/BbIBO/A, XPAHATCA B TAOJIUIE IIPOITeC-
COB U MHUITMAJUBUPYIOTCA MIPU CO3TaHUU HOBOTO ITPOIlecca Iocje BhI30Ba (HyHK-
nuu fork. Kaskmas sanuch (hopMupyeTcs 1 3aIlIiCbIBAETCA B (paiij B MOMEHT 3aBep-
MIeHH’s IIpolecca. ITa 0COOEHHOCTb NMEeT [IBa CJIEJCTBUA.

Bo-miepBBIX, MBI HE CMOKEM MOJYUUTDH YUETHYIO MH(GOPMAIIUIO AJIS IPOIECCOB, KO-
TOpBbIE HUKOTZA He 3aBepIatTcs. IIpoiecchl, Takue KaK 1nit, BEITOJIHAIONIIAECA OT
3amycKa J0 3aBEPIIEHNs CUCTEMbI, He T€HEPUPYIOT 3aIlMCU C YUeTHON nH(popMa-
mueii. To Ke OTHOCUTCA U K IeMOHAM fAPa, KOTOPhIE 00BITHO HE 3aBEPITIAIOT PaboTy.

Bo-BTOpBIX, 3amucu B (aiiyie caegyoT B IMOPAIKE 3aBEpIIEeHUA IIPOIeCCOB, a He
B IIOPAAKe 3amrycKka. YToObl onpeseiuTh IOPSAA0K 3aITyCKa, MbI TOJKHBI IPOCMOT-
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peTh (aiia ¢ yueTHON MH(pOPMAIeld 1 OTCOPTUPOBATH €r0 M0 KaJIeHIapHOMY Bpe-
MeHU 3amIycKa mpoiieccoB. Ho 9T0 JacT He COBCEM TOUHBIM MOPAAOK 3aIllycKa, TaK
KaK KaJIeHJapHoe BpeMs usMepsiercs B cekyHaax (paszges 1.10), a Ha mpoTaKeHUN
OIHOI CeKYH/IBI MOYKET OBITH 3aIIYIIIE€HO HECKOJIBKO IporeccoB. C IPyroit CTOPOHHI,
o011Ie€e BpeMsA paboThI JaeTcs B TAKTAX CUCTeMHBIX YacoB (00b14HO oT 60 10 128 Tak-
TOB B CeKyH[Y). Ho MBI He 3BHaeM TOUHOe BpeMs OKOHUYAHUA pabOTHI IIPoIecca; Bee,
YTO y HAC eCTh, — BTO BPEeMs 3aIIyCKa 1 ITOPAJOK 3aBEPIIEeHNA IIPOIECCOB. ITO O3HA~
yaeT, UTO Jaske IPH TOM, UTO 00Ilee BpeMs pabOoThI IpoIlecca uaMepseTcs 0ojee
TOYHO, YeM BPeMs 3aIlyCKa, MbI BCe eIlle He B COCTOSTHUU OIIPEIeJTUTh TOUHBIH I10-
PAIOK 3aIIyCcKa IIPOIleCcCOoB II0 TEM JaHHBIM, KOTOPbIe MMeIOTCs B (haiiae yuerTa.

Kaxknaa sanuck ¢ yueTHOI nH(pOPMAaIUeil COOTBETCTBYET IIPOIIECCY, a He IIporpam-
me. HoBasa 3amuch co3zaeTca AAPOM TOJHKO IIPU CO3LaHUU HOBOT'O JOUEPHETO IPO-
mecca BBI3OBOM (DyHKIO MU f0rk, a He B MOMEHT, KOT[la 3allyCKaeTCA HOBasdA Iporpam-
Ma. XOTdA BBI30B PYHKIIMH 6XeC U He IPUBOAUT K CO3JaHUIO HOBOM 3aUCH, TEM He
MeHee UM KOMaHAbl U3MEeHsIeTC 1 I0aToMYy cOpackiBaeTcs (haar AFORK. 9To o3Ha-
yaeT, 4TO ecJix mporpamma A zanyckaer B, B sanyckaet C u mociie aToro C 3aBep-
mraeT paboTy, TO TAKOI IOCJIeN0OBATEJIbHOCTH 3aIIyIIIeHHBIX IIPOrpaMM OyIeT CooT-
BETCTBOBATh BCEr0O OJHA 3aIlMCh C YUeTHOI mHpopmaluein. iMsa KoMaHIbI B 9TOMH
3amnucu OyeT COOTBETCTBOBATH mporpamme C, HO IIPOIlecCOpHOe BpeMs OyIeT mpeI-
CTaBJIATH COO0M CYMMY BpeMeHHU, IOTPAUYeHHOr'0 BCEMU TPeMs IIPorpaMMaMU.

Taobauya 8.8. Bnavenus raza ac_flag cmpyxkmypul acct

ac_flag | Onncanue FreeBSD | Linux | Mac OS X | Sola-
8.0 3.2.0 |10.6.8 ris 10

AFORK IIporuecc 6611 TOpOXKAEH QYHKIUEH fork, . . . .
HO 0e3 BbI30Ba QYHKIUU €XEC

ASU ITpomecc ncrosb30Ba IPUBUIETUH CY- . . .
TIepIIoJIb30BaTe A
ACORE Brin cosman daiin ¢ jamMmom mamMaTH . . .

nporecca (core)
AXSIG IIporecc GBI 3aBePIIEH IO CUTHATY . . .

AEXPND | PacmimpeHHad 3aIIiCh C YUYETHBIMU JTaH- .
HBIMU

ANVER Hogr1it hopmar sanucu .

Mpumep

YT06bI ITOIYUYUTH HEKOTOPBII 00'beM JaHHBIX [JIS UCCJIeI0BAHUS, CO3Ja 1M TECTO-
BYIO IPOrpaMMYy, KOTOpasa peaausdyeT CAeAYIONIYIo cxeMy AeiicTBuil (puc. 8.4).

VcxomupIii TEKCT IPOrpaMMbI IPUBOAUTCA B JUCTUHTE 8.16. dTa mporpaMma BHI-
3pIBaeT PyHKIUIo fork ueTsIpe pasa. Kaskawiil us qouepHUX IPOIECCOB BHIIIOTIHAET
HEKOTOpBIE JelfiCTBUA U 3aBepIiIaeT padoTy.



8.14. Y4eT ucnonb3oBaHMs pecypcoB NpoLeccaMmm 339

Poputenbckuii npoece
sleep(2) \\JZQE;‘ [epBblit JO4EPHUIA NpoLece
exit(2) sleep(4) \\<2Q3;\ Bropoit fovepHmit npouecc
abort() ‘\JZQE;\‘TpeTwM J04ePHUIA npoLece
sleep(8) ‘\JZQz;k‘HeTBepTHﬂ A04epHMiA npoLecc

exit(0) sleep(6)
l execl Kill()

/bin/dd

Puc. 8.4. Cmpyxkmypa npoyecca, Ha npumepe Komopozo 0ydem paccmampuéamscs
yuemuas uHpopmayus

Jlucmune 8.16. IIpozpamma zenepayuu yiemHuoi uL@opmayuu
#include "apue.h”
int
main(void)

{
pid_t  pid;

if ((pid = fork()) < 0)
err_sys("ownbka Bb3oBa dyHkuMM fork™);

else if (pid != 0) { /» poauTensckuit npouecc */
sleep(2);
exit(2); /* 3aBeplieHne ¢ KoaoM 2 +/

}

if ((pid = fork()) < 0)

err_sys("ownbka Bh3oBa dyHkUMM Fork™);
else if (pid != 0) { /= nepsbili po4yepHuit npouecc =/

sleep(4);

abort(); /* 3aBeplieHne C cosfgaHuem dainna core x/
}

if ((pid = fork()) < 0)
err_sys("ownbka Bb3oBa dyHkuMM fork™);

else if (pid != 0) { /» BTOpOW pmo4epHMit mpouecc x/
execl("/bin/dd", "dd", "if=/etc/passwd”, “of=/dev/null”, NULL)
exit(7); /* nporpamma He [o/KHa AO0XOAWTb A0 3TOW TO4YKM =/

}

if ((pid = fork()) < 0)
err_sys("ownbka Bh3oBa OyHKUMM Fork™);

else if (pid != 0) { /+ TpeTui poyepHuit npouecc =/
sleep(8);
exit(0); /* HOpMasbHbIii BbIXOO */
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sleep(6); /* 4eTBepThlii JO4EpHUiA nNpouecc =/
kill(getpid(),SIGKILL); /+ 3aBepwnTb no curHasy 6e3 cosgaHusa ¢arnna core =/
exit(6); /* nporpamMa He [o/fXHa AOXOAUTb [0 9TOW TOYKW */

}

3anyctum Ty nporpammy B OC Solaris u 3aTeM BbIBeleM yUeTHYI0 HHGOPMAIIUIO
C IIOMOIIIBIO IPOTPaMMBI U3 iucTuHra 8.17.

Jucmune 8.17. BoL800 yuemHoil UHGOPMAYUU U3 CUCMEMHO020 PAilLa YLemHbLX OAHHbLY

#include "apue.h”
#include <sys/acct.h>

#if defined(BSD) /+ B OC FreeBSD cTpykTypa onpepeneHa wHade »/
#tdefine acct acctv?

#define ac_flag ac_trailer.ac_flag
#tdefine FMT "%-x.xs e = %.0f, chars
#telif defined(HAS_SA_STAT)

#idefine FMT "%-x.xs e = %61d, chars = %71d, stat = %3u: %c %c %c %c\n"
ftelse

#idefine FMT "%-+.xs e = %61d, chars = %71d, %c %c %c %c\n"

ffendif

#if defined(LINUX)

#tdefine acct acct_v3 /» B 0C Linux cTpykTypa onpegeneHa uHaye =/
ffendif

#if !defined(HAS_ACORE)
#tdefine ACORE 0

fendif

#if !defined(HAS_AXSIG)
#tdefine AXSIG 0

fendif

#if !defined(BSD)
static unsigned long

%.0f, %c %c %c %c\n"

compt2ulong(comp_t comptime) /* npeobpasosaTb comp_t B unsigned long =/
{

unsigned long val

int exp;

val = comptime & Ox1fff; /* 13 6uT - maHTucca */

exp = (comptime >> 13) & 7; /x 3 6uta - akcnoHeHTa (0-7) */
while (exp-- > 0)

val *= §;
return(val);
}
#tendif
int
main(int argc, char =argv[])
{

struct acct acdata;
FILE «fp;

if (argc !'= 2)
err_quit("Mcnonb3oBaHue: pracct wma_odaina™)
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if ((fp = fopen(argv[1], "r")) == NULL)
err_sys("HeB03MOXHO OTKpbTb %s™, argv[1]);
while (fread(&acdata, sizeof(acdata), 1, fp) == 1) {
printf(FMT, (int)sizeof(acdata.ac_comm)
(int)sizeof(acdata.ac_comm), acdata.ac_comm
#if defined(BSD)
acdata.ac_etime, acdata.ac_io,
#telse
compt2ulong(acdata.ac_etime), compt2ulong(acdata.ac_io)
#endif
#if defined(HAS_AC_STAT)
(unsigned char) acdata.ac_stat,
#tendif
acdata.ac_flag & ACORE ?
acdata.ac_flag & AXSIG ?
acdata.ac_flag & AFORK ?
acdata.ac_flag & ASU ?

w M X O

}
if (ferror(fp))
err_sys("ownbka Bh3oBa OyHKUMM read”);
exit(0);
}

Ha mmargopmax, npousBogubix oT BSD, moJsie ac_stat B cTpyKType acct He momaep-
JKHBaeTCs, IIOATOMY MbI 00'bABJIsIeM KOHCTAHTY HAS_SA_STAT miis miaaTdopM, KOTO-
pbIe TIOAAEP:KUBAIOT 9TO IToJie. Vcrosib3oBaHMEe KOHCTAHTHI C UMEHEeM, COOTBETCT-
BYIOIUM (QYHKIIMOHAJIBHOM 0COOEHHOCTY BMECTO MMEHU ILIaT(OpPMbI, JaeT HaM
6osiee yao60UNTaEMBbIN UCXOAHBIN TEKCT IPOrPAMMBI U II03BOJIAET JIETKO MOAU(pU-
IIIPOBATh ee IIPOCTHIM A00aBJIEeHIEM JOMOJHUTEIbHBIX OIPeIeIeHUN B CTPOKY KO-
MaHIbl KOMIUJIAIINN. B KauecTBe aJIbTePHATUBLI MOKHO OBIJIO ObI MCIOJIb30BATh
B TEKCTe IPOrpaMMBbI

#if !defined(BSD) || !defined(MACOS)

YTO IO Mepe IlepeHoca IPorpaMMbl Ha ApyTrue IaaT¢GopMBbI ejIaeT ee Bce 0oJee Ipo-
MO3IKOM.

Mpu1 ortpesiesisieM aHAJIOTUYHBIE KOHCTAHTHI, YTOOBI YCTAHOBUTD, TIOIIEPIKUBAET JI
miratdopma daaru ACORE m AXSIG. MBI HE MOYKEM MCIIOJIb30BaTh ITPOCTO UMeHa (Jra-
TOB, IIOTOMY UTO B Linux oHU omrpeieIeHbI B BUE IEPEUYNCTIEHUA enum, U UX HeJIb3a
HMCIIONIB30BAaTh B BhIpakeHUu #ifdef.

I[JIH TeCTUPOBaHUA HAM HeOﬁXO,ZII/IMO:

1. Ob6namass TPUBUJIETHUAMU CYIIEPHOJIL30BATeNsA, BKJIIOUUTL COOP CTATHCTHYE-
CKOI mH(popMaIuyu KoMmaHoi accton. ObpaTruTe BHUMaHNE, YTO K TOMY MOMEH-
Ty, KOTJa KoMaHZa accton saBepiiuTcs, cOOP CTATUCTUYECKON mHMOpMAaIuu
yoKe HOJI’KeH ObITh BKJIIOUEH; ITI09TOMY IIePBas 3allMCh B YUETHOM (aiiyie TOoJK-
Ha OTHOCUTBLCA K 9TOU KOMaH/JE.

2. BbIfiTH 13 KOMaHIHON 000JI0UKH CYIIEPIOJIL30BATEIA U 3AlIyCTUTh IIPOrPAMMY
us auctunra 8.16. B pesyabrare B (aiije yueTa QOJMKHO MOSIBUTHCS IIIECTh J0-
MOJIHUTEJbHBIX 3alKCel: OfHA 3aINCh JOJI)KHA COOTBETCTBOBATH 3aBEPIINB-
mreficsa KOMaHIHO 000JI0UKe, B KOTOPOH MBI pab0oTaIu ¢ MPUBUJIETUAMY CyIIep-
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II0JIb30BaTeJId, OJHA — POAUTEJIBCKOMY IIPDOIIECCY TEeCTOBOU IIporpaMMBbI 1 4e-
ThIpe — JOYEPHUM IIpoIieccaM, IIOPOMKACHHBIM TEeCTOBOU HpOI‘paMMOfI.

Bropoii gouepHuMii Iporecc He Co3JaeT HOBBLIM IPOIIECC C MOMOIIbI0 QYHKITUU
execl. ITosTomy emy Gy/IleT COOTBETCTBOBATH OJlHA 3allNCh B (paiije yuerTa.

3. IlomyuuTh IPUBUJETUH CYIEPIOJIb30BATENA U OTKJIIUUTL COOP CTATHUCTUYE-
ckoii mapopMariuu. [IocCKOJIbKY K MOMEHTY 3aBepIITeHUT KOMaHIBI accton c6op
CTATHUCTUUYECKON MH(MOPMAIIUN YViKe NOJKeH ObITh BBIKJIIOUEH, B (paiije ydeTa
He JOJI;KHO MOSIBUTHCS HOBOH 3aII1ICH, COOTBETCTBYIOIIEH 9TOM KOMaHIe.

4. 3amycTuTh IporpaMmy us auctuura 8.17, KoTopas BbIBeleT WH(pOpMAaIlH1Io, CO-
OpaHHYIO B yueTHOM (haiiie.
Hwuoxe mpuBoauTCA BBIBOJ ITPOT'PAMMBI, IOJMYUYeHHBIN Ha miare 4. g mocienyro-

I1ero 00CY K IeHU I B KOHIIE HEKOTOPBIX CTPOK J00aBJIEHO OITKUCcaHue IIpoIecca (Kyp-
CUBOM).

accton  e= 1, chars = 336, stat = 0: S

sh e= 1550, chars = 20168, stat = 0: S

dd e= 2, chars = 1585, stat = O: 8mMOopoil NOMOMOK
a.out e= 202, chars = 0, stat = 0: podumenvckuil npouecc
a.out e= 420, chars = 0, stat = 134: F  nepsevbLii nomomok
a.out e= 600, chars = 0, stat = 9: F  uemeepmuLii nomomox
a.out e= 801, chars = 0, stat = 0: F mpemuil nomomox

s maHHOI cUCTeMBI 00Illee 3aTpaueHHOe BPeMs U3MePsSeTCs B TAKTAaX CUCTEM-
HBIX YacoB. B Ta6J1. 2.12 mokasaHo, UTO YaCTOTa XO/ia CUCTEMHBIX YACOB COCTABJISA-
et 100 TakToB B cekyHay. Hanpumep, BbI30B sleep(2) B POAUTENHLCKOM IIPOIECCE
coorBercTBYyeT 202 TaKTaM CHCTEMHBIX YacoB. [IepBhIif TIOTOMOK Ha BBLIIOJHEHUE
dyuaxmuu sleep(4) sarparui 420 TaKTOB cCUCTEMHBIX YacoB. O0paTuTe BHUMAaHUE,
YTO BpeMs, Ha KOTOPOe IPoIiecc ObLI IPUOCTAHOBJIEH (DYHKIIMEH sleep, n3MepsaeT-
cA He coBceM TouHO. (MBI BepHeMcs K aToit pyuKIuu B riiaBe 10.) Bei3oBwl hyHK-
muii fork m exit TaksKe 3aHUMAIOT HEKOTOPOE KOJIMYECTBO BPEMEHU.

O6paTuTe TaKKe BHUMAHIE, UTO IIoJe ac_stat COOTBETCTBYET He AeHCTBUTEILHOMY
KOy 3aBepIlleHus IpoIecca, a TOi ero 4acTu, KOTOPYIO0 MbI 00CY KAAJU B pasie-
Je 8.6. EnuncTBeHHAA WH(pOPMAIINA, KOTOPAsa XPAaHUTCA B 9TOM II0JI€ — HOMED CHUT-
HaJa (00BIYHO MJIaAIIINE CEMb Pa3psAI0B) U IPU3HAK co3JaHusd (paiiaa core (0OBITHO
cTapIuii 6UT), ecJIu IPoIlece 3aBepITuJCa aBapuiitHo. Ecoiu mpoitecc 3aBepITuCca
HOPMAaJbHBIM 00pa3oM, MBI He CMOXKEM TOJYUYUTH KOJA BhIXoma m3 (haiiia ydera.
[ mepBOro mMOTOMKA KOJ 3aBepIiieHusa mMmeeT 3HaueHme 128+6, rme 128 — ato
npusHakK cosmaHusa (aiiia core, a 6 — Homep curHasia SIGABRT st JaHHOM cHCTe-
MBI, KOTOPBIH IreHepupyeTca GyHKIuei abort. 3HaueHue 9 Koma 3aBepIIeHUA YeT-
BEPTOr0 IIOTOMKAa COOTBETCTBYET HOMepPy curHasia SIGKILL. [laHubIi HAGOp yuer-
HOM mH(MOPMAIINU HUYEro He COO0IaeT 0 TOM, UTO KOJ BhIXoAa (ApryMeHT PyHK-
IUU exit) poAUTEeIBCKOro MpoIlecca paBeH YMCIYy 2, a apryMeHT (YHKIIUHU exit
B TpeTheM IMoToMKe paBeH 0.

Paswmep daiina /etc/passwd, KOTOPBIH ObIJI CKOIMIMPOBAH mpoiieccoM dd BO BTOPOM
TIOTOMKe, cocTaBiasaeTr 777 6aiir. O0beM omepamuii BBOAA/BBIBO/Ia B ABa pasa mpe-
BBIIIIAET 9TO 3HAUEHHE, IIOCKOJBbKY 777 0AalT cHauajia UMTAIOTCSA W 3aTeM Te JKe
777 6aiiT sanuckIBaOTCA. Jlajke HECMOTPSA Ha TO, YTO BBIBOJ] ITPOUBBOJUTCA B ITyC-
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TOe YCTPOMCTBO, 9TU OAHTHI BCe paBHO yUUThIBatoTcA. [lonosHuTEeIbHEIE 31 6aliT —
5TO JJINHA COOOIeHN S, BRIBOAUMOro KOMaH oM dd B stdout.

3HaueHUA MOoJs ac_flag B TOUHOCTU COOTBETCTBYIOT HAIIIUM OKuAaHuUAM. Piar F
YCTAHOBJIEH Y BCeX JOUEPHUX ITPOIECCOB, 3a UCKJIIOUEHEM BTOPOT'0, KOTOPBIHA BHI-
3BaJ PyHKIIIO execl. DJar F oTCyTCTBYET Y POAUTEIBCKOT0 IIPOIeCCa, IIOCKOJIbKY
KOMaHIHas 000JI0UKa, 3aIllyCTUBIIAA €ro, BbI3BaJsa (PYHKIMIO fork, a saTeM exec
nas daitna a.out. IlepBolit JouepHUE mpoliecc BhI3BaJ (PYHKIIUIO abort, KoTopas
creHepupoBajia curaaJj SIGABRT, uTo BbI3BaJio co3manue (paitna core. Obparure
BHUMaHUE, YTO B MOJIYUEHHBIX pPe3yJbTaTax OTCYTCTBYIOT (hyiaru D u X, TOCKOJIBKY
ouu He nogaep:kuBatorca OC Solaris; nudopmanusa, KOTOPYIO OHU IPEACTABIAIOT,
MOXKeT ObITh M3BJIeUeHa M3 MoJA ac_stat. UeTBepPTHIN JOUEPHUH IIPOIlEcC TaKiKe
OBIJI 3aBEPIIIEH IO CUTHAJY, HO curHaJ SIGKILL He BRIBBIBAET cos3maHue (aiina core,
OH IIPOCTO 3aBepIIaeT IIPoIecc.

U nmocnenmee 3amMeuaHue: IepPBLIN JOUEPHUN IIPOIECC MMeeT HYJIeBOil 00'beM oIre-
paiuii BBoja/BbIBO/IA, XOTs OH 3aBEPIIINJICS co3MaHueM (aiijaa core. TO TOBOPUT
0 TOM, 4YTO 00'beM oIlepaluii BBOAA/BbIBOJA, KOTOPBIII TpeOyeTcsa IJid CO3TaHUSA
(aiina core, He yUUTHIBAETCA AJPOM.

8.15. NpeHTdMkKauunsa nonb3oBarens

JIt00601i TTpoItecc MOYKET y3HATh CBOM peasibHbIe U d3(p(PeKTUBHBIE UAeHTU(PUKATODDI
moJIb3oBaTeN s U Irpynnbl. OTHAKO MHOTIA BOSHUKAET HEOOXOAUMOCTh Y3HATh MM
TOJIb30BATEJIsA, 3aIIyCTUBIIIETO IporpamMmy. [Jia aTo# 1eam MOMKHO OBIJIO ObI BBI-
3BaTh getpwuid(getuid()), HO UTO AmesaThb, €CJI OOUH U TOT JKe II0Jb30BaTe b UMeeT
HECKOJIbKO YUYETHBIX 3alUCel ¢ PA3HBIMU MMEHaMU, HO C OJHUM U TE€M YK€ YUCJIIO-
BbIM ugeHTuduraropom? (B (aiiie mapoJieit MoxkeT ObITH HECKOJIbKO 3aIIHCel C O11-
HAKOBBIM 