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OT3biBbl KO BTOPOMY U3AAHUIO

«O6HOBJIeHUE, BoInosHeHHOe CTuBeHOM Paro (Stephen Rago), — aTo cobriTue, xo-
TOPOT'0 JKABHO M C HETEPIIEHHEM JKAAJ0 BCe COOOIIeCTBO MpodeCCHOHANIOB, HC-
oJIB3YIOINUX B cBoeil pabore MHorosukoe cemeiicteo UNIX m UNIX-momo6HbIX
OIEepallMOHHBIX CHCTEM. B 3TOM M3JaHUM MCKJIOYEHHl yCTapeBlnne 1 N00aBIeHbl
HoBeilinue cBefennd. Cofep:xkaHMe BCeX TeM, IPMMEpPOB M IPHKJIALHBIX IPO-
rpaMM oGHOBJIEHO B COOTBETCTBHY C IIOCHE€AHMMH BepCcUAMHU Haubosiee momyisap-
ueIx peanusanuii UNIX n UNIX-nozo6HbIx onepanoHHBIX cucTeM. Y Kpome ToO-
r0, IPY 3TOM IIOJIHOCTHIO COXPAHEH CTUJIb U3JI0XKEHU I OPUTHHATA ».

— Myxew Kaxep (Mukesh Kacker),
coyupedumens u Gbi8wiuii mexHuveckuii dupexmop Pronto Networks, Inc.

«OpauH U3 PyHAAMEHTANBHEIX KJIACCHYECKMX TPYAOB, IIOCBAIIEHHBLIX IPOTPaM-
MupoBaHUIO A UNIX»,

— 9pux C. Paiimond (Eric S. Raymond ),
asmop xhuzu «The Art of UNIX Programming»

«3T0 N3aHKe IpeficTaBisgeT co0oil nogpobHeiimee cIpaBOYHOE PYyKOBOJCTBO JJIS
Ja1060r0 npodecCHOHAJIBLHOIO mporpamMmucra, paboraromero ¢ UNIX. Crusery
Paro yzanoch 0GHOBUTS B HOIOJHHATE TEKCT KJIACCHYECKOro nponssefeHusa CTuseH-
ca, COXPaHKB IIPHM 3TOM TOYHOCTHh OPMI'MHANIA. ACIIEKThI IIPUKJIAJHOIO IPOrpaMM-
HOro mHTepdeiica pa3bACHAIOTCA HA IPOCTHIX U IOHATHHIX IpUMepax. B kHure
TaKiKe OIMHUCHIBAETCS MHOYKECTBO JIOBYIIEK, O KOTOPHIX CJIeAyeT MOMHMUTh IIPH Ha-
IHICAaHMM NIPOrPaMM JJISi pasnuuHbIX peannsanuit UNIX, u nokassiBaeTcs, KaK UxX
u3bexxaTh, ONMPAACH HA COOTBETCTBYIOMME CTAHAAPTH, Takue Kak POSIX 1003.1
(pemaxuus or 2004 roaa) u Single UNIX Specification, Version 3».

— 9udpio Jxwcosu (Andrew Josey ), dupexmop no cepmugurayuu
The Open Group u npedcedamens paboueii 2pynns. POSIX 1003.1

«Bropoe usgaHne KHMIY — KU3HEHHO HEOOXOAMMBINA CIPABOYHMK A JIOGOrO,
KT0 3aHuMMaeTcA paspaborkoit mporpamm piasi UNIX. 9Ty KHMIYy f OTKDBIBAIO
IIepBOit, KOTA XOUy U3YYUTh MM BCIOMHUTEL Kakue-1ubo u3 mHTEpdeicoB cuc-
Temsl. CtuBeH Paro yznaunHo mepepa6oTas cofep:kaHue KHATH M BKJIIOYHI B Hee
CBeeHHA 0 HOBEHIINX OIIePALiMOHHEIX CHCTeMaX, Takux Kak GNU/Linux u App-
le OS X, npupep:xuBasch IpU 5TOM CTHJIA IIEPBOTO H3LAHNA — KAK B CMBICTIE VA0~
GounTaeMoCTH, TaK M B CMEICJIE IIOJHOTH H3jIoKeHus. JlJid Hee Bcerga HalimeTca
MeCTO PAAOM C MOMM KOMIIBIOTEPOM ».

— Hoxmop Bendxcamun Kynepman (Dr. Benjamin Kuperman),
xoanedx 2. Ceopmmopa (Swarthmore)



OT3bIBbl K NepBOMY U3[4aHUIO

«Kunra «Advanced Programming in the UNIX® Environment» o6ssareibHO
HOJKHA GBITH Y J11060r0 Cepre3HOro IporpaMMucTa, KoTophii numer fiasg UNIX
ua assike C. ITo cBoeii ocHOBaTEILHOCTH, MIIyOMEE ¥ AICHOCTH IIOAa4YX MaTepHaa
oHa He nMeeT cebe paBHBIX ».

—UniForum Monthly

«MHorouncjieHHEIe YATATEIN PEKOMEHAOBAIKX MHe KHUTY «Advanced Program-
ming in the UNIX® Environment», Hanucanuyio Puuapgom Crusencom (u3za-
TenbcTBO Addison-Wesley), # s 6arogapes um 3a 3To. PaHbIe g fake He CJIBI-
maJ 06 3Toif KHUre, XOTA OHA BeImja B cBeT B 1992 roxy. Ilonyuyus sxk3eMILsap
KHHTH, f C IePBHIX JKe IJIaB OBl 04apOBAH €10».

— Open Systems Today

«OyeHb NOHATHOE W ITOAPOOHOEe ommcaHMe BHyTpeHHero ycrpoiicrBa UNIX BhI
Halifiere B KHure «Advanced Programming in the UNIX® Environment», Hanu-
canHoit Puuapaom CruBencoMm (Addison-Wesley). Ona Briiouaer B ce6s1 MHOXKe-
CTBO IIPaKTHYECKUX MPHMEPOB, ! A HAXOXKY ee OYeHb I10JIe3HOi pu pa3paboTke
CHCTEMHOTO IIPOrPaMMHOr0 o0ecIie4eHu s ».

— RS/Magazine



BctynutenbHoe cnoBo

ITouTy B Ka’KJOM MHTEDPBBIO MM IOCJIE JEKIUH B KaKOH-TO MOMEHT MHe 3a7al0T
OIUH U TOT Ke Boupoc: «Oxupany au Be, uro UNIX npogep:KuTcs Tak Xoaro?».
Pasymeercsi, B OTBET s1 TOBOPIO OZHO M TO JKe: «Her, 11 HAcC 3T0 0Ka3aJ10Ch IIOJHOMK
HEOKHJaHHOCTHIO» . HeKoTophIe fasKe MOACYMUTANH, UYTO CHCTEMa B TOM MJIA MHOM
BHJE CYIecTBYeT y:xe OoJiee MOJOBUHLI BCeil JKU3HN KOMIILIOTEPHOM HHAYCTPHH.

IIponecc pasButusa Ob11 GYPHHIM U ci0oKHBIM. C Hadana 70-X rozoB mpoINIoro
CTOJIETHSI KOMIIbIOTEDHBLIE TEXHOJIOTMH CHJIBHO M3MEHHUJUCH, 0OCOGEHHO 3a cueT
rio6aJibHBIX CETEBRIX TEXHOJIOTHH, Be3mecylneil rpaduKy ¥ IIHPOKOro PacIpo-
CTPaHEHUA IIePCOHATBHEIX KOMIIBIOTEPOB, TEM HE MEHee CHCTeMa cyMeJia yuecTh
u BoGpaTh B cebs Bce 9T siBjleHusA. HecMOTpA Ha TO, UTO CerofHs B 06JIaCTH Ha-
CTOJIBHBIX cHcTeM JOMUHUDPYIOT Microsoft u Intel, prIHOK B onpesesieHHOI cTeme-
HM JBUTaeTCA B HAIPaBJEHHWHU OT €IMHOTO IOCTABIIMKA K HECKOJIBKHM, a B IIO-
cienuue roxnl Bce 6ojiee OpMEHTHPYeTCH HA OTKPHITHIE CTAHZAPTHL M CBOGOLHO
pacIpocTpaHseMble CHCTEMEL.

K cuactsio, cucrema UNIX, KoTOpYIO ClIeiyeT pacCMaTPHUBATE KaK ABJIeHue, a He
TOJIbKO KaK TOPrOBYIO MapKy, He IIPOCTO JBUTaJIach BIlepes, HO ¥ CyMeJla 3aHATh
augupylomtee moyioxenue. B 70-x u 80-x rogax XX Bexka kopnopanusa AT&T 6ur-
Jla meprKaTesieM aBTOPCKHX IIpaB Ha mcxoxHble TekeThl UNIX, HO oHA BesuecKH
IIOOIIPSAJIa YCHIINSA IO CTAHAAPTU3AIAY, OCHOBaHHbIE HA CICTEMHEIX HHTepdeii-
cax u a3bikax. Hanpumep, AT&T ony6aukosana SVID (System V Interface Defi-
nition, onucaume muTeppeiica System V), KoTopoe Jierjio B OCHOBY CTaHAapTa
POSIX u mocaexyiomux ero mogudukanuii. Tak cayumiocs, uro UNIX cmorsa
JOCTATOYHO U3ANHBEIM 00pa3oM IMPHUCIIOCOOUTHLCA K paboTe B CETEBOM OKPYIKEHUH
u, MOXeT GbITb, MeHee HJETaHTHO, HO BCe-TAKM HA [OCTATOYHO IIPHAEMIEMOM
ypoBHe K pabore ¢ rpadukoii. Kpome Toro, ocHoBuble nuTepdeiics sagpa UNIX
¥ HHCTPYMEHTaJbHbIE CPEACTBa YPOBHA IIOJIb30BATENA CTANM TE€XHOJOTMUYEeCKOoi
OCHOBO JBMKEHHSA 38 IIPOrpaMMHOe obecIiedeHne, paclIpoCTpaHAeMOoe C OTKPHI-
TBIM MCXOLHBIM KOJOM.

CymreeTBeHHO TO, UTO CTAaThU ¥ KHHUTH, ocBAIeHHEIe cucreMe UNIX, Bcerxa 65I-
Ju BOCTPeGOBaHbI, JaXke B TO BpeMs, KOrZa IIporpaMMHoe obecredyeHue caMoii
cucreMnl OBLJIO 3anaTeHTOBAaHO. IIpMepoM MOXKeT Cay»KuTh KHura Mopuca Baxa
(Maurice Bach) «The Design of the Unix Operating System». YecTHO rosops,
s Mor OBI YTBEDPKJATh, YTO OCHOBHAS NPUUYMHA TAKOM JOJTOBEUHOCTH CHUCTEMEI
COCTOMT B €€ IIPUBJIEKATEJBLHOCTH AJIA TAJIAHTIUBLIX aBTOPOB, KOTOPLIE CTPEMH-
J1ch 06'BSCHUTH ee KpacoTsl U TaiiHbl. Bpaiian Kepuuran (Brian Kernighan) —
ONUH U3 HUX, a Jpyroi — koHeuHo ke, Puu Crusenc (Rich Stevens). Ilepsoe u3s-
IaHWe 9TOM KHUTH, a TAKIKE CePHU €ro KHUT, IIOCBAIEHHBIX CETEBLIM TEXHOJIOTH-
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AM, CIIPABEJJIABO CYMTAIOTCHA ONHMMHM M3 JYYMMX PaGoT U IOTOMY MOJb3YIOTCHA
3aCIy’KEeHHOM IONyIAPHOCTHIO.

IlepBoe U3JaHNE 3TOH KHUTH BEIILIO B CBET elle 10 TOr0, KaK NOJYYHIM MIHUPOKOe
pacmpocTpaHeHMe Linux u apyrue peaansanun UNIX ¢ OTKPBITEIMHA UCXOLHBIMH
rekcTaMu, Gepyuiue csoe Hauayno u3 Bepkau, a Takike Korga 60JbIIHHCTBO JO-
meit MMeJM JIHIIL MOJieMHOe mogKItouenue k ceru. Ctu Paro (Steve Rago) Tma-
TeJLHO BHIIOJHHUJ OOHOBJIEHHME 3TOH KHUTrM, YTOOBI yUeCTh U3MEHEeHUA, TPOU30-
miefInne B KOMOBIOTEPHBIX TexHosuornax u B crangaprax ISO u IEEE ¢ momeHTa
BHIXO0Ja TepBoit myb6nnkanun. IIoaroMy Bce mprMephl B KHUre 0OGHOBJIEHE! 11 BHOBb
IpPOTECTHPOBAHEL.

Dro caMoe AOCTOHHOe BTOpOe U3JaHNe KJIACCHKH.
Henrnuc Pumyu (Dennis Ritchie)

Mioppeit Xuan, Hvio Jscepcu
Mapm 2005



MpeancioBue KO BTOPOMY U3AaHUIO

BBepeHue

Moii nepBuiii KOHTaKT ¢ Puuem CTuUBEHCOM COCTOAJICA IO 3JIEKTPOHHOM MoYTe,
Korza s coobmun emy 06 oneuarke B ero KHure « UNIX Network Programming».
TIo3:e OH r'OBOPHJI, UTO A OKA3AJICA HEePBBLIM, KTO IIPUCIAJ eMy cooblieHne o Haii-
nennoi omubke. Jo camoii ero cmeptu B 1999 roay Mul BpeMs OT BpeMeHu o6MeHH-
BAJINCH SJIEKTPOHHLIMHU MUcbMaMu. OGBIYHO 9TO IPOMCXOAMIIO, KOTAa OXUH M3 HAC
3a/laBaJIC KaKUM-IU00 BOIIPOCOM M IToJIaraj, 4To Apyroi Mor 6u1 HA HEro oTBe-
TuTh. MBI BecTpeuasnch ¢ HUM 3a 00efoM Ha KoHbpepeHnuax USENIX u ua gexmu-
X, KOTOPHIEe OH YUTAJ.

Puu CruBeHcC GBI APYroM M HACTOAINMM M)KeHTJbMeHoM. Korga B 1993 romy
s Hanucast kHATY « UNIX System V Network Programming», s mogpasymesau,
uTo oHA ABAsercA Bepcue kHuru Puua « UNIX Network Programming», opuen-
TUpoBaHHO#K Ha System V. Biarozaps cBoemy xapakTepy Puu 0X0oTHO B3sjcd 3a
peneH3HpoBaHNe MOHMX IJIaB, BOCIPHHMMAA MEHA He KaK KOHKYPEHTa, HO Kak
KoJsery. MbI yacTo roBOpMJIM O COTPYAHUYECTBE HaZ Bepcueii ero kHuru « TCP/IP
Illustrated», nocsmennoit STREAMS. Eciu 651 COOLITHS CIOMHUINCH ITO-HHO-
MY, BEPOATHO, MBI cAeJiau Orl 370, HO Pruapaa 6osbiire HET ¢ HAMH, II03TOMY 00-
HOBJIEHME HaHHOM KHHUTHY d PACCMATPHBAIO KAK CAMYIO TECHYIO COBMECTHYIO HAIITy
paGory.

Korga nagarenscreo Addison-Wesley coo6muio MHe, 4YTO OHO 3aMHTEPECOBAHO
B 00HOBJIeHNH KHUTrH Puua, a4 JymaJ, 4To AONOJHEHHt 6yAeT He oueHb MHOrO. Jla-
Ke 110 mpomecTsuu,13 ser ero pa6ora ocraeTca JOCTATOYHO aKTyaabHOi. Ho co-
BpeMmenHbIH Mup UNIX 3HaunTebHO OTJIMUAETCHA OT TOr0, KAKUM OH ObLII BO Bpe-
M#A BBIXOJia IEPBOTO U3AAHUSI KHUTH.

* Bepcuu System V nocreneHHO BLITECHAIOTCA OIepaloHHO cucTeMoii Linux.
OcHOBHEBIE IPOM3BOAUTEIN ANIAPATHOrO ofecneueHus, TOCTABIAIONINE CBOIO
NPOAYKIOUIO B KOMILIEeKTe ¢ cobcTBeHHBIMI Bepcuamu UNIX, nu6o BeImycTH-
JIX BepCHU CBOMX NPOAYKTOB A Linux, 1u6o 06baBuIM 0 ee mogaepxke. OC
Solaris, BeposTHO, ocTanack nocaexHe# Hacaexauiei System V Release 4, 06-
Jagalomiei 60Jee MIIN MeHee 3aMEeTHOM AoJeit PhIHKA.

ITocsne Boixona 4.4BSD rpynna o nposefieHHIO HCCIeOBAHMI B 06JIACTH MH-
¢opmanuonHbix TexHosornit (CSRG — Computing Science Research Group)
u3 Kanudopruiickoro yHnBepcureTa B Bepkiu npussiia pemesne 0 3aBepie-
HuM paspaboTku onepanuonHoit cuctemsl UNIX, 0fHAKO CYyIIeCTBYET HECKOJIb-
KO rpynn no6poBOJIbIEB, KOTOPhIE IPOLOJIKAIOT OCYIIECTBIATh MOALEPIKKY
o0mIeAOCTYIIHBIX BepCHii.
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e ITossienme OC Linux, moagep’XuBaeMoil ThICIUaMM JOOPOBOJIBIEB, TI03BOJIH-
J10 JIo60My 06J1aZaTh KOMIBIOTEPOM, 000DYLOBaHHBIM CAMBIMK HOBEHITMMHU
yerpoiicrBamu u paboraromum noj ynpasiesueMm UNIX-nogo6Hoi onepanu-
OHHOM CHCTEMEI, pacIpOCTPaHAEeMOH ¢ HCXOZHBIMU TeKcTaMu. Ycmex Linux
BBIDJISIAUAT He COBCEM OOBIYHO, YUNTBIBAA, YTO CYLIECTBYET HECKOJIBLKO CBOOOK-
HO pacnpocTpaHgemsix BSD-anbTepHaTHs.

e B ouepeaunoii pa3 npoaBUB ce0s B KauecTBe NHHOBAIIMOHHOM KomMnanuu, Apple
Computer oTKasajach OT yCcTapeBIleil omepariMoHHOM cucTeMul Mac u 3ame-
HWJIA ee CUCTeMOii, coaanHoii Ha ocHoBe Mach n FreeBSD.

B cBA3H ¢ 3THM 5 IONBITAJICA JOIOJIHNUTD CBEleHN, COAepaKaninecs B KHUTe, 4TO-
6bI OXBATATH 3TH Y€THIpE MJIATHOPMEI.

Korza B 1992 roxgy Puu Hanncan csoio kuury «Advanced Programming in the
UNIX Environment», 8 n36aBujcs OT IIOUYTH BCeX PYKOBOJACTB II0 IPOTPaMMHUPO-
paenio B UNIX. C Tex mop # Aep:Ky Ha CBOEM CTOJie ABe KHHUIH: CJoBaph U «Ad-
vanced Programming in the UNIX Environment». Hazeiocs, uTo Bl Haiifere
3TO M3JaHNe KHUTH He MeHee IT0JIe3HEIM.

N3meHeHUA BO BTOPOM U3faHNU

PabGora Pnua coxpaHmIa CBOIO aKTyaJbHOCTh. §I cTapajicsi He H3BMEHATH OPUTH-
HAJIbHOE H3JIOKeHHe MaTephajia, HO CIMIIKOM MHOTO BCEro IIPOM3OILIO 3a II0-
ciaexuue 13 ser. Oco6eHHO 9TO OTHOCHTCSH K CTaHAApTaM, KOTOPhIe 3aTParuBaioT
nporpaMMubie nHTEpdeiicer UNIX.

Besge, rae sTo 66110 HEO6XOAUMO, A AOIIOJHUI ONMKCAHUSA UHTEep(deilcoB, KOTOpLIe
U3MEHWJINCH B pe3yJibTaTe AeATEeJLHOCTH IO cTaHAaprusanuu. OcoGeHHO 3TO 3a-
MEeTHO B IJIaBe 2, NOCBAIIEHHOM cTaHjapTaM. B aToM M3gauum MBI 6y{eM OCHOBBI-
BaThesa Ha crangapTe POSIX.1 ot 2001 roga kak 6oJiee yHUBEpCAJILHOM TI0 CPaBHE-
HuIO0 ¢ Bepcueit 1990 roxa, Ha KOTOPOii GhIJIa OCHOBAHA IIepBas peXaKIUsa KHUTH.
Crargapt ISO C ot 1990 roxa 6511 u3MeHeH u fonoaded B 1999 roxy, ¥ HeKOTOpLIe
M3MeHeHH A KOCHYJINCh HHTepdeiicoB, onuckiBaeMbIX crangaprom POSIX. 1.

Cerogus cnenuduxanua POSIX.1 oxBaThiBaeT HaMHOro 6oJibliiee KOJMYECTBO
unTepdeiicoB. OcHoBHrle cnenuduranuu Single UNIX Specification (omy6iuxo-
BaHHEIe The Open Group, pamee X,/Open) Bomutu B cocras POSIX.1. Temeps
POSIX.1 Briaiouaer B ce6s paj craagapros 1003.1 u HeKoTOphIe U3 IpeABAPHU-
TEJBbHBIX CTAHJAPTOB, ONY6INKOBAHHEBIX paHee.

B cOOTBETCTBHUY C 3THM 5 JOMOJHUI KHUTY HOBRIMU IJIaBAMM, OXBATHIBAIOIIMMH
HOBEIe TeMbl. IIOHATHA NOTOKOB ¥ MHOT'OIIOTOYHBIX IPUJIOKEHUNA OUEHDb BAYKHBI,
TIOCKOJIbKY OHH IIPEJOCTAaBJISAIOT IporpaMMucTaM GoJiee sieraHTHEIN CIIoco6 op-
raHM3anyuy NapajyieIbHBIX BHIUNCIECHUH X aCHHXPOHHOM 06paboTKH.

HuTrepdeiic cokeroB Teneps cran uyacTeio cranzapra POSIX.1. On o6ecneyuBaer
enuHbId nHTEepdeiic MexnponeccHoro B3anmozeiicTBua (IPC — Interprocess Com-
munication), He 3aBUCAIINI OT MECTOHAX 0K JEHUS IIPOLIECCOB, U ero o6CyKaeHNe
SIBJISIETCS €CTECTBEHHBIM ITPOAOJIKEHMNEM IJIaB, MOCBANIeHHbIX IPC.



ﬂpe,ﬂMCﬂOBME KO BTOPOMY u3aaHuto 21

¢ omyCTHJ paccMOTpeHHe GOJIBIIMHCTBAa MHTeP(eHcoB peaylbHOTO BPEMEHH, KO-
ropnle mosBuiuCch B POSIX.1. MIX syumie Bcero uayyaTs 10 KHATAM, CIIeIIHAILHO
[OCBAIIEHHBIM CO3JZAHUIO IIPWJIOMKEHWI peaJbHOro BpeMeHH. OfHY M3 TaKUX
KHUT BBI Halixere B Onbimorpaduu.

§I U3MEHHUJ HEeKOTOphie IIPMMeEDH! B MIOCIE€AHUX IjIaBaX, UYTOOH MPUGIHU3UTL UX
K 3a7a4aM peanbHo# xusHn. Hanmpumep, B HaIIy JHM He MHOTHE CHCTeMEI pabo-
ratoT ¢ PostScript-npunTepaMu yepes mocaezoBaTEJIbLHBIA WM IapaIeJbHbIN
mopT. Yame BcTpeuaercs ciydaif, KOrja OCTYI K TAKKMM IPUHTEPaM OCYIIECTB-
JIfeTCH MOCPEeACTBOM CETH, II03TOMY S M3MeHMJI yueOHBIM MpuMep B3aXMOAeHCT-
BUA C IPUHTEPOM TaK, YTOOLI yUeCTh 3T0 06CTOATENLCTBO.

TnaBa, MOCBAILIIEHHAS B3aMMOAEHCTBUIO C MOJEMOM, IIOTEpSja CBOIO AKTYyasb-
gocTh. OfHAKO, YTO6BI OpUTMHAJILHEIM MaTepHa He ObLI YTepsaH OKOHYATEJILHO,
OH BELJIO’KEH Ha Be6-caiiTe KHUTH B IBYX hopmarax: PostScript (http://www.apue-
book.com/lostchapter/modem.ps) u PDF (http://www.apuebook.com/lostchapter/
modem.pdf).

Bce ncxogHBIe TEKCTH IPIMEPOB M3 KHUTH TaKyKe JOCTYIIHEI Ha caiiTe www.apue-
book.com. Bosnpmiaa yacTs mpuMepoB Obljla IIPOTECTHPOBaHA HA YeThIPeX ILJIaT-
dopmax:

1. FreeBSD 5.2.1 — cucreme, npoucxogameit ot 4.4BSD, paGoraromeit Ha mpo-
meccope Intel Pentium.

2. Linux 2.4.22 (aucTpubytus Mandrake 9.2) — ¢cBoGoZHO pacupocTpaHaeMoit
UNIX-nogo6H0i1 omepanuoHHOM cHcTeMe, paGoralomeit Ha npoueccope Intel
Pentium.

3. Solaris 9 — mpoucxoxameii or System V Release 4 cucreme ot Sun Microsys-
tems, paboraromeii Ha 64-6nTHoM npomeccope UltraSPARCIII.

4. Darwin 7.4.0 — cucreme, ocuoBauHo# Ha FreeBSD u Mach, koTopas noazep-
skuBaerca Apple Mac OS X, Bepcus 10.3, Ha nmponeccope PowerPC.

BnaropapHoctun

ITepBoe usnanue sToit KHUTH, KOTOpPOE CPA3Y e CTAJIO KJIACCHKOM, OBLIO MOJIHO-
CThI0 Hanucano Puuyem CTuBeHCOM.

Beposarro, Mue He yaamocs 651 cipaBUThCA ¢ 06HOBIeHMEM KHUIHM 6€3 IOAJepIK-
Ku Moeit ceMbu. OHM CTOMYECKH TepIies I'PyAbl pa3dpOCaHHEIX HOBCIOAY Gymar
(ompenenenHo nx 6u1710 6osbIIe, YeM 0OBIYHO), MOHOIOJIH3AINIO MHOIO 60JIbIINH-
CTBa KOMIBIOTEPOB B JOME€ ¥ OrPOMHOE KOJIHMYECTBO BpeMEHH, KOrja Moe JIHIO
Gel10 cripsATaHO 3a TepMuHAasoM. Mos cynpyra xun (Jeanne) maske moMorJa
MHe, ycTaHOBMB Linux Ha OIHY M3 TeCTOBBIX MAIIIHUH.

Texnuueckue pereH3eHTE IIPETOMKUIN HEMAJIO YIIyJIIIeH I 1 HCIIpaBIeHHH U 110~
MOTJIM yAOCTOBEPHUTLCS B IPABUJILHOCTY COAEPKMUMOTo KHUTH. Bosasmoe cnacu6o
Hasuay Bosymy (David Bausum), dasuxy Bopxemy (David Boreham), Keiity
Bocruky (Keith Bostic), Mapky 9anucy (Mark Ellis), ®uny I'oapay (Phil Ho-
ward), 9uapro I»xo3u (Andrew Josey), Mykemy Kakepy (Mukesh Kacker), Bpaii-
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any Kepaurany (Brian Kernighan), Bearry Kane6epry (Bengt Kleberg), Beny Ky-
nepmany (Ben Kuperman), 9puky Paitmonny (Eric Raimond) u 3uau Pymody
(Andy Rudoff).

Kpome Toro, s xorea 651 no6iarofapuTsb 9uan Pynoda 3a OTBeTH Ha BOIPOCHI,
rgacaomuecsa OC Solaris, n Jlesnuca Putunm 3a T0, 4TO OH, «3apBIBIINCH» B CTa-
poie 6ymaru, OTBEYANT Ha BOIIPOCHI IO MCTOPHH UNIX. Eme pa3 xouy no6jarosa-
PUTBH COTPYAHHKOB M3JaTebCTBA Addison-Wesley, ¢ koTopsiMu G110 IPUATHO
paGorars. Cnacu6o Tuppeny Aan6o (Tyrrell Albaugh), Mapu ®pann (Mary
Franz), JIxouny ®ymnepy (John Fuller), Kaper Ierrman (Karen Gettman),
I:xeccuke Tonncreitn (Jessica Goldstein), Hopun Pemxune (Noreen Regina)
Isxony Yaitry (John Wait). Mou 6rarogaprocru dsenus Ilaiin (Evelyn Pyle) sa
OTJIMYHYIO paGOTy 10 TEXHUIECKOMY PeJaKTHPOBAHHMIO.

§I raxke 6yny 61arogapeH BCeM YUTATENAM, KTO IPHILIET IO 3JIEKTPOHHOM I10Y-
Te CBOM KOMMEHTADHH, IIpeJJIO’KeH!s 1 3aMedaHus o6 omubrax.

Yoppen, Hvio [{ncepcu Cmueen Pazo
Anpens 2005 sar@apuebook.com

Mpeaucnosme K nepBoMy U3gaHUIo

BBepeHue

B sT0if KEMre onMcaHBI mporpaMMHEle nHTepdeiics! cucrembl UNIX: unTepdeiic
CHCTEMHEIX BEI30BOB M MHOTOYHCJIEHHbIe (QYHKIVH, IpeNoCTaBjsgeMble CTaH-
naprtHoi 6ubiauorekoil assika C. OHa npexHasHaueHa AJd BCeX, KTO IIHIIET po-
rpaMMEI, paGoTamomue nog yupasiesuem UNIX,

Tloxo6H0 6onbIIMHCTBY omepannoHHbIX cucreM, UNIX mpenocrasisier paGoraio-
IMUM B Hell MporpaMmaM pasHooOpasHEIe CIy:KGbl: OTKPBEITHE U YTeHHe (daiinos,
3aIlyCK HOBEIX IIPOrpaMM, BhIfejieHue obJiacTeil maMATH, MMOJydYeHHe TeKyIIero
BPEMEeHM H T. 1. Bce 970 HassiBaeTca unmepgeiicom cucmemuvLx 6b.30608 (system
call interface). JonoauuTenbHO cTaHAapTHAA OnbianoTexa sA3bika C mpexocras-
JiileT OTPOMHOE€ KOJIMYeCTBO (QYHKIMi, KOTOpDhIE MCIOJb3YIOTCH NIPaKTHYECKH
B J1060if mporpamMme, HanucanHoi Ha C (GopMaTHPOBaHHEINH BHIBOJ 3HAYEHUH
nepeMeHHBIX, CPABHEHHE CTPOK U TOMY IIOZ00HOE).

Hnrepdeitc cucTeMHBIX BEI30BOB U 6ubGaMOTeUHbIe GYHKIUY TPAJUIUOHHO ONH-
CBHIBAIOTCSI BO BTOPOM H TpeTheM paszeax «Unix Programmer’s Manual» (Pyko-
BozcTBa nporpammucta UNIX). 9ra kHura He Ay6iaupyer yKasaHHbIE Pa3fesibl.
B Heit Bl HalizieTe mpuMeDH ¥ MOSICHEHUS, KOTOPhI€ OTCYTCTBYIOT B YIIOMSHYTOM
PYKOBOACTEE.
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CtaHpaptbl UNIX

BeicTpHIE pocT konmdecrBa Bepemit UNIX, nabmogaBuniics B 80-e roawl, 6nLa
ypEeryJIMPOBAH DA3IMYHBLIMHM MEKIYHAPOAHLIMM CTAHAAPTAMM, KOTODHIE CTaIX
mosBaAThes ¢ koHIa 80-x. K HuMm orHocaTes crannapt ANSI asnika nporpaMmu-
poBanusa C, cemeiicTBo crangapros IEEE POSIX (xoroprle mpofoKaioT pasBu-
BaThCHA M 110 ceil IeHb) ¥ PYKOBOACTBO 1o obecreueHuIo nepenocumoctu X,/Open.

JlaHHAS KHUTA ONMCHIBAET ITH CTAaHAAPTH. M He MPOCTO OMMCEIBAET, 8 paccMar-
puBaeT UX NIPUMEHHUTEJbHO K MONYJIAPHEIM peanusauusam — System V Release 4
u rpagymeit 4.4BSD. 3peck mpeacTaBieHsl COOTBETCTBYIONIME JeHCTBUTEILHO-
CTH OIIMCAHMSA, KOTOPBIX 3a4aCTyIO0 HEAOCTAET CAMMM CTAHAAPTAM M KHHUTaM, KO-
TOpBIE TOJIBKO OIIMCLIBAIOT CTAHAAPTEI.

OpraHu3auusa KHUrm

DTa KHHUTa JeJIUTCS Ha IIIEeCTh YyacTeil:

1. OG30p 1 BBefeHME B Ga30Bble KOHIENIINH, CBA3aHHEIE C IPOrPAMMUPOBAHHEM
B UNIX, u B TepMmuHogoruio (ranasa 1). O6¢yKaeHne JOCTHIKEHUH B 061aCTH
craggaprusanuu UNIX u pasnnunnix peannsanuit UNIX (rnasa 2).

2. Beox-BmiBOA: HeGydepmsoBaHHEIH BBOA-BHIBOZ (rj1aBa 3), XapaKTEpPHCTUKH
(aitnoB 1 KaTanoros (riasa 4), craHzapTHas 6u6aroTeKa BBOAA-BhIBOAA (ri1a-
Ba 5) ¥ cTaHAApPTHHIE cUcTeMHEBIe (aiiikl (raaBa 6).

3. Ilpoueccr: oxkpysxenue nporeccos B UNIX (riasa 7), ynpasiesue mpomecca-
MH (raaBa 8), BBAHMOOTHOILIEHUA MeKAY PasIUYHBIMU IpoleccaMu (riaasa 9)
¥ curHaus (raaBa 10).

4. TononuuTeabHO 06 ONEPALMAX BBOAA-BHIBOJA: T€PMUHAJLHEIA BBOX-BHIBOJ
(rzmaBa 11), pacimMpeHHBIe OIEpAllMH BBOZAA-BhIBOAA (riaBa 12) M mpomeccsl-
neMoHHI (r1aBa 13).

5. IPC - BzaumopeiicTBia Mex Ay npoueccamu (riass 14 u 15).

6. Ipumepsr: 6ubinorexa Gasbl faHHHIX (riaBa 16), Bsammoneiictsue ¢ Post-
Script-npunrepom (r;asa 17), mporpamma pa6oTsl ¢ MozeMoM (ruaBa 18) u uc-
IOJIL30BaHME IICEBAOTEPMHUHAJOB (Ty1aBa 19).

IIpy yrennw kuurn He MMIIHAM GyeT sHaHKe a3bika C, PABHO KaK K HEKOTOPBI
onbrT ucrnonbsoBauna UNIX. Usnoskenne Marepuasia He IPeANOJATaeT HATHYNA
OmbiTa paspaGorkm mporpamm s UNIX. Kuura npegnasHadeHa AJs IporpaM-
Mucros, saakoMbix ¢ UNIX wiu ¢ ApyruMH OnlepaniMOHHBEIMH CHCTEMAMM H JKeJa-

Iomux KeTasbHO M3YYUTH BO3MOMKHOCTH, IIpeJjOCTaBIAeMbIe GOTBITMHCTBOM pea-
ausanuit UNIX.

Mpumepsbi B kHUre

Mannas xuura COZIePXXUT MHOXXECTBO IpumepoB — npumepHo 10 000 cTpok uc-
XoxHoro xoga. Bce mpuMeph! HamMCaHHI Ha assike C. Kpome Toro, IIpUMepsI Ha-
Iucann B coorBeTcTBUM co crargaprom ANSI C. JKenaTeasHO, YTOGHI IPH UTe-



24 MpeancroBue K NepBOMY U3AaHWIO

HMM 9TOH KHHTM y Bac IOX PyKoii Gbina xonusa «Unix Programmer’s Manual»
(PyxoBoacrsa nporpammucra UNIX) nnsa Baureil onepanioHHON CHCTEMBI, TaK
Kak MBI 4acTo GymeM CChLIATHCA HA HEro IPHU O6CYKACHMN MAJONOHATHRIX HUIH
3aBHCAIINX OT peajausanuu ocobeHHOCTEH.

O6cy K aeHre IPAKTHYECKH Kax 0l PYHKIMM MM CHCTEMHOrO BEI30Ba GyAET CO-
IPOBOXKAATHCA HeGOIBbIIOH 3aKOHUYEHHO TporpaMMoii. 9TO HAMHOTO IIPOIe, YeM
paccMaTpHBaTh Te e PyHKIuM B GOJBIIMX MPOrpaMMax, ¥ I03BOJIMT HaM HCCJIe-
IOBaTh ApIYMEHTEI ¥ BO3BpallaeMule 3HaueHUs. Tak KaKk HEKOTODBIE U3 MAJIEHb"
KMX [IPOrpaMM IIPeACTaBJISAIOT CO00H HOCTATOYHO MCKYCCTBEHHEBIE IIPUMEDPHI, MEI
BKJIIOUMJIM B KHUT'Y HECKOJIBKO O0JbmuX npuMepos (riasel 16, 17, 18 u 19). Onu
IEMOHCTPHPYIOT PENIeHNe 3a5a4, B3ATHIX U3 PeaIbHOM *KU3HH,

Bce npuMeps! IporpaMm GBLIM BKJIIOYEHB B TEKCT KHUATH IPAMO M3 (HaiiioB ¢ uc-
XOIHEIMH TeKcTaMu. Konmuu Bcex nmpumepoB B Bufe ¢GailyioB BuI Halifere Ha aHO-
unmHOM cepBepe FTP no aapecy fip.uu.net, B apxuse published /books/stevens.ad-
vprog.tar.Z. Bel MOKeTe B3ATH 3TH HCXOZHBIE TEKCTHI M SKCIIEPHMEHTHPOBATH
¢ HUMH B Ballieil olnepaniOHHOM! cucreMe.

ﬂepequb cancTeMm, Cnonb3oBaBLUNXCA
AJ18 TeCTUpoBaHUA NpMepoB
K coxasnennio, Bce olepalMOHHEIE CHCTEMBI HAXOAATCS B IIOCTOSHHOM ABHIKe-

unu. UNIX nme asnsgercsa uckiaodenueM. Ciefyommasa guarpaMma MOKa3bIBaeT
TIPOIIeCcC 3BOJIIOIUHK PAa3IUYHEIX Bepcuit System V u 4.xBSD.

4.3 +BSD
4.3BSD 4.38SD Tahoe 4.38SD Reno 448SD?
l l BSD Net 1 l BSD Net 2 1
— 1 1 1 | 1 1 ]
1986 ' 1987 ' 1988 " 1989 " 1990 4' 1991 ' 1992 '
} 4 b b
SVR3.0 SVR3.1 SVR3.2 : : SVR4 :

XPG3 ANSIC POSIX.1

ITox o6osHauenuem 4.xBSD mozpasyMeBaloTca pasiMdYHEIE ONepPaIllMOHHBIE CHC-
reMul oT Computer Systems Research Group us Kanugopauiickoro yausepcure-
Ta B Bepxyn. Ora rpynna Taxixe saHuMaerca pacrnpoctpaHenueMm BSD Net 1 u
BSD Net 2 — 061me0CTyIHBIX UCXOJHBEIE TEKCTOB ONEPAIIMOHHBIX CICTEM CeMeli-
crBa 4.xBSD. Ilox o6osnauvenunem SVRx mogpasymeBaercs System V Release x ot
AT&T. XPG3 - a10 «X/Open Portability Guide, issue 3» (Pyxosozcrso X/Open
1o obecrreueHNIO IEPEHOCUMOCTH, BHINyCcK 3). ANSI C — aTo crannapr ANSI asb1-
ka nporpammupoBanusa C. POSIX.1 — aro crauzapt ISO u IEEE na unrepdeiic
UNIX-nofo6GHBIX ONEpPaMOHHLIX cucTeM. Bosee moagpo6HO 06 3THX CTAHAAPTaxX
u pas3iuyHbIX Bepcuax UNIX mur morosopuMm B pasjenax 2.2 u 2.3.



MpeAnCIoBm1e K NEPBOMY M3AaHMIO 25

B a1oi KHure nog o6o3Hauenuem 4.3+BSD mbl Gyaem noppasymesars Bepcun UNIX,
KoTopble nosasunnch Mexay sbinyckamu BSD Net 2 u 4.4BSD.

K MOMeHTy HanucaHua KHuru Bepcus 4.4BSD eule He 6bina BoinyleHa, no3ToMy 66110 6bi
npexaespeMeHHo roBopuTb 06 onepaumMoHHO cucteme 4.4BSD. OpHako 3Ty cepuio onepa-

LMOHHBIX CUCTEM HYXHO GbIN0 KaK-TO 0603HAYUTb, NOITOMY NOBCIOAY B KHUTE Mbl ByfieM uc-
nonb30Batb 0603Hauexue 4.3+BSD.

BOJILIIIMHCTBO IPUMEPOB B KHUT'e GLUIM IPOTECTHPOBAHLI B YEThIPEX PasIMUHBIX
pepcusax UNIX:

1. UNIX System V /386 Release 4.0 Version 2.0 («uncras SVR4») or U.H. Corp.
(UHC), pa6oTratommas Ha npoueccope Intel 80386.

2. 4.3+BSD or Computer Systems Research Group, orgenenue undopMaTuKH,
Kanudopuuiickuit yauusepcurer B Bepkin, paboratomas Ha paboueit cTaHITUA
ot Hewlett Packard.

3. BSD/386 (npousBoguas or BSD Net 2) or Berkeley Software Design Inc., pa-
6oraromas Ha npoueccope Intel 80386. ITa cucreMa IpPaKTHYECKHU IIOJIHOCThIO
COOTBETCTBYET TOMY, UTO MBI HassiBaeM 4.3+BSD.

4. SunOS, Bepcun 4.1.1 1 4.1.2 or Sun Microsystems (cucTemMsl, B KOTOPBIX XO-
po1Io 3aMeTHO HacJenne Bepkiu, HO IPK HTOM MHOTO HOIOJHEHHUH, NpuIIes-
mux u3 System V), pa6oraomue Ha SPARC-crannuax SLC.

B xHure npeacTaBJIeHbl MHOTOUHMCIIEHHBIE TECThI HA IIPDOU3BOANTEJIBHOCTDL C YKa-
3aHHEM IIPOBEPAEMBbIX ONIePAIlMOHHBIX CUCTEM.

bnaropapHocTun

§1 muOoruM obs3aH Moeil ceMbe 3a JI060BL, MONNEPKKY M MHOXKECTBO BBIXOIHBIX
IHeil, HOTEPAHHLIX 3a IocJeAHHe rmoaropa roga. CozaHnue KHUTH — BO MHOT'OM 3a-
ciayra cempu. Criacu6o Bam, Cajan, Buni, Snien u IpBun.

51 ocobenno 6raroxzapen Bpaitany Kepuurany sa ero nmomoms npu pabore Hafm
KHUroii. Ero MHOrOYNCI€HHbIE PEIeH3UN DYKOIKUCH U HEHABA3YNBBLIE PEKOMEH-
Jalnuy 1o yJydLUIEeHHWIO CTUJIA M3JI0XKEeHU:A, HaleloCh, OYAyT 3aMEeTHHI B OKOHYA-
TeJIbHOM BapmaHTe. CTuB Paro Takke IOCBATHJ HEMAJIO BDEMEHHU PeleH3NpOBa-
HUIO pyKONIMCH M OTBETAM Ha MHOT'HMe BOIIPOCHI 00 YCTPOMCTBE X MCTOPUM Pa3BH-
TudA System V. Bripaskaio ¢Bo 61arofapHOCTh APYTHM TEXHUYECKHMM PEIleH3eH-
TaMm usgartenbcTBa Addison-Wesley, KoTopeie Haju LeHHBIE KOMMEHTApUHU IO
PasnuuneIM yacTaMm pykonucu: Mopu Baxy (Maury Bach), Mapky 9nnucy (Mark
Ellis), Mexedy T'mrinny (Jeff Gitlin), ITurepy Xauumany (Piter Honeyman),
Moxony JInnpepmany (John Linderman), yry Mak-Uaporo (Doug Mcllroy), 98u
Hemer (Evi Nemeth), Kpsiiry Ilaprpunxy (Craig Partridge), Heiisy IIpecorTto
(Dave Presotto), I'spu Yuucony (Gary Wilson) u I'spu Paiity (Gary Wright).

Keitr Bocrux (Keith Bostic) u Kupx Maxk-Ksocuk (Kirk McKusick) u3 U.C. Ber-
keley CSRG npegocTaBmiy y4eTHYIO 3aIlMCh, KOTOpas MCIOJIb30BANACE AJISA IPO-
BepKM mpuMepoB Ha mocienHeil Bepcuu BSD (Taksxe Goasimoe cracu6o IlnTtepy
Canycy (Peter Salus)). Com HaiiTapoc (Sam Nataros) u Moaxum Cakcer (Joachim
Sa-(:ksen) u3 UHC npezocTaBuiIyu KOIMIO OllepanuoHHO cucTreMsl SVR4 nisa re-
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crupoBanus npumepos. Tperr Xeitn (Trent Hein) momor nosyuuTs ansda- u Ge-
ra-sepcuu BSD/386.

JIpyrue MoM APY3bs Ha MPOTS’KEHNH HOCAEHUX JIET YaCTO OKA3KIBAJIM MHE HeMa-
noBaxkuylo momouis: ITox JIykuua (Paul Lucchina), I:xo T'ogcui (Joe Godsil),
Ixum Xor (Jim Hogue), 3x Taukyc (Ed Tankus) u I'spu Paiit (Gary Wright).
Pepaxrop us usgareancrBa Addison-Wesley, [sxon ¥Vaiit (John Wait), 6511 Mmoum
GOJILIIMM APYTOM Ha IPOTAMKEHUH BCEro 3Toro BpeMeHu. OH HHUKOIAA HE YKaJO-
BaJICA Ha CPBIB CPOKOB M IIOCTOAHHOE yBeJIMYeHHMe umucia crpaHun. OrheanHoe
cnacu6o HanuoHaisHO# onTHyeckoil acrpoHoMudecKkoil oGcepsaropuu (NOAO)
u ocoberno Cuzanero Yousdy (Sidney Wolff), Puuapay Vouaspy (Richard Wolff)
u Crusy I'panju (Steve Grandi) 3a npefocraBieHHOe MAaITWHHOE BPEMH.

Hacmoawue xuuru o UNIX numyres B dopmare troff, u nannas xuura rakxe
cienyeT 3TO# IpoBepeHHO BpeMeHeM Tpazunnu. Konusa kHuru, rorosas K THpa-
SKHPOBAHUIO, GhLJIa IOATOTOBJIEHA aBTOPOM C IIOMOIIBIO aKeTa groff, cosganHOro
Ilxeitmcom Kiapkom (James Clark). Bosxbimoe emy cnacuGo 3a Takoil 3ameua-
TeJbHBLIH NMaKeT M 3a ero GHICTPLIN OTKJIMK Ha 3aMedyeHHhIe OIMMOKU. BHITH Mo-
JKeT, MHe KorJa-HuOy b yAacTcsa pa3o6paThCs ¢ KOHIEBBIMM CHOCKaMH B troff.

1 6yxy GiarogapeH BceM YUTATENAM, KOTOPbIe IPUILIIOT IO 3JIEKTPOHHOM 1IoUTe
CBOM KOMMEHTAPHH, IPEJIOKe U 1 3aMedaHus o6 omubrax.

Taxcon, Apusona Puyapd Cmusenc
Anpenv 1992 rstevens@kohala.com
http://ww.kohala.com/~rstevens
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1.1. BBegeHue

Jiiobas omepanuoHHas cucreMa obcayskuBaeT paboraiomiyue B Heil MpOrpaMMBEI.
OGBIYHO 3T0 OGCIYKMBaHME BKJIIOUAET B €0 3alyCK HOBEIX IIPOI'PAMM, OTKPHI-
e daitnoB, ureHne u3 GailynoB, BrIgeIeHNE o0sacTeil NaMATH, IOJyYEeHUE TEKY-
IIero BpeMeHH! CYTOK M MHOroe Apyroe. B 3Toil KHure paccKasbIBaeTCAd O CEPBH-
cax, IpeJoCTaBJIseMbIX Pa3IMYHEIMU BEPCUAMM onepanuonHoi cucremsr UNIX.

Crporo nuneiinoe onucanue cucreMbl UNIX 6e3 onepeskaionero HCIoJIL30BaHUA
TepMHMHOB, KOTOpPble paKTHUeCKH eme He ObLIM OMKMCAHBI, IPAKTHYECKN HEBO3-
MOJKHO (M TaKoe M3JIOXKEHHE, CKopee BCero, 66110 GBI CKYYHEIM). OTa IJIaBa Ipex-
JlaraeT IporpaMMHuCTy 0630pHyI0 sKcKypenio mo cucreme UNIX. Mur gagum Kpat-
KHe ONMHMCAHNA M NpPHUMephl HEKOTOPHIX TEPMMHOB M IIOHATHH, KOTOphle GymyT
BCTpeyaThes HA IPOTSKEHWH BCeif KHMTHM. B mocieyomux riaaBax Mbl pacCMOT-
puM ux 6osiee mogpo6HO. Ta IaBa TaKKe COIEPKUT 0630p CEPBUCOB, MIPEIOCTAB-
Asemerx cucremoit UNIX, nisi Tex NporpaMMUCTOB, KTO MaJIO 3HAKOM C HeH.

1.2. ApxutekTypa UNIX

Crporo rosops, omepanuoHHas CHCTeMa OIpeAeAeTCsS KaK MpOorpaMMHOe ofec-
lleyeHre, KOTOPOe YIpaBJIseT alliapaTHRIMU pecypcaMM KOMIIbIOTE€pa ¥ Ipexno-
CTaBJIieT CpeAy BHINOJHEHHWSA IPUKJIAAHHIX mporpaMM. OGLIYHO 3TO MpOrpamMMm-
Hoe o6ecneuyenne Ha3buIBAIOT Adpom (kernel), Tak KaK OHO MMEET OTHOCHUTEILHO
HeGorbImoit 06BEM M coCTaBJIAET OCHOBY cucTeMnul. Ha puc. 1.1 usobpaxena cxe-
_ Ma, orpakaromas apxuTeKTypy cucremsr UNIX.

I’IHTep(peﬁc fApa — 9TO CJIOH MpOrpaMMHOTO o0ecrieueHn s, Ha3bIBaeMEI cucmen-
Hbimu gbi306amu (3aIITPUXOBaHHAA 00JIacTh Ha puc. 1.1). Bubauorexu dynxmuit
o0Iyero moJIL30BAHMS CTPOATCH Ha OCHOBe MHTep(deiica CHCTeMHEIX BEI30BOB, HO
NpukIagHAA IPOrpaMMa MOXKeT CBOGOJHO NOJIb30BATHCA KAK TEMH, TAK U APYTU-
Mu (6osree mogpo6HO 0 6M6IMOTEUHBIX GYHKIIUAX U CUCTEMHBIX BEI30BAX MBI I10-
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MNpuknapHbie NPOrpamMMbl

Puc. 1.1. Apxumexmypa cucmemovr UNIX

roBopuM B pasgene 1.11). KomangHas 060104Ka — 3T0 0c060€e MPUIIOKEHHUE, KO-
TOpOe IIpefocTaBiIdeT nHTepdeiic A1 3amycKa ApyruX MPUIOKEHHIT.

B Gosee mupoKoM cMBICiIe OllePAIMOHHAA CHCTEMA — 3TO AAPO M BCE OCTAJLHOE
nporpaMMHoe ofecrreyeHne, KOTOpoe AejaeT KOMILIOTED NPUTOAHLIM K HCIIOJb-
30BaHMIO U o6ecrieurBaeT ero HHANBUAYAILHOCTL. B cocTas aToro mporpaMMHOro
obecrieyeHHUsT BXOJAT CUCTEMHEIE YTUINTEI, IPUKJIAAHEIE IIPOrPAMMEI, KOMAHT-
HEbIe 06010uKH, 6u6IroTeKM GYHKIUM 061IIero Moab30BAHUA U TOMY NOK0GHOE.

Hanpumep, Linux — aro aapo omepamuonuoii cucremsl GNU. Hexoroprle Tax
¥ Ha3bIBAIOT BTy onepanuoHuyio cucremy — GNU/Linux, Ho yame Bcero ee uMme-
Hyor npocro Linux. Xors, ¢cTporo ropops, Takoe HauMEeHOBaHUE HE ABJIAETCS
NIPaBUJILHBEIM, HO OHO BIIOJIHE TOHATHO, €CJIN YUECTh ABOAKUI CMBICJ BHIPAMKEHHU S
onepayuonnasn cucmenma. (I kpoMe Toro, oHo 061aa€T TAKUM IPEUMYIIIECTBOM,
KaK KpaTKOCTh.)

1.3. Bxogn B cuctemy

Nmsa nonb3oBarens

ITpu Bxope B cucremy UNIX MbI BBOAMM MMS IIOJL30BATENS M mapoJb. Ilocie
9TOTO CHCTEMA OThICKMBAaeT BBEAEHHOE UM B daiise napoJieil; 066I9HO 3T0 haita
/etc/passwd. daiiu maposueit COAEPIKUT 3aMUCH, KAXKIAA U3 KOTOPHIX COCTOHT U3 ce-
MU moJIeil, pasjeIeHHBIX ABOETOUUAMM: MM OJIb30BATENA, 3amM(DPOBAHHEIN
1apoJb, YUCJI0BOI NAeHTH(PUKATOD ITOab30oBaTeN A (205), UMCIOBOI HAeHTHDUKA-
TOp rpynnsl (105), mose KOMMeHTapusA, AOMamHEuH Karanor (/home/sar) m Ko-
MaHJAHBI# HHTEepHIpeTaTop (/bin/ksh).

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

Bce coBpeMeHHBIE CHCTEMEI XPAHAT IApPOJX B OTAEJNBHOM (aiise. B riase 6 Mur
paccMOTpuM 3TH GaiyIbl 1 HEKOTOPBIe GYHKIIUY AJISA JOCTYIA K HIM.



1.3. Bxof B cucteMy 29

KoMaHAHble 06onouku

(OG6LIYHO ITOCJIE BXOJa B CHCTEMY HA 3KPaH BRIBOZUTCA HEKOTODAsS CUCTEMHAS MH-
QopMalysd, Iocie Yero Mbl MOXKEM BBOAMTH KOMAaHJHI, [PEJHA3HAUEHHEIE JJIS
goMaHIHOM 0607109KH. (B HEKOTOPEIX cucTeMax IIOcJe BBOJA UMEHH [I0Jb30BAaTe-
g ¥ [apoJis 3amycKaercd rpadudeckuit narepdeiic, Ho 1 B 3TOM ciayuae, Kak
[IpaBHJIO, MOKHO IOJYYUTH ZOCTYI K KOMaHAHOA 060JI0UKe, 3aIyCTHB KOMAaH/-
Hplil HHTEPIPETATOP B OJHOM U3 OKOH.) Komandnas 060104uKa — 3T0 HHTEpIIpETA-
TOp KOMaHJIHO# CTPOKH, KOTODHIH CUMTHIBAET BBOJ, ITOJH30BATENSA U BHINOJHSIET
KoMaHJbl. BBOX noJb30BaTENs OOBIYHO OCYIECTBIAETCA IIOCPEACTBOM TepMUHA-
sga (MHTEPAKTHBHAS KOMaHAHas o00JIOYKA) MJIM CYUMTHIBaeTca u3 (paitna (xoro-
phiif HA3bIBAETCHA CyeHapuem komandwnoir o6onouru). Ilepeuenr nanGosee pac-
IpOCTPAHEHHEIX KOMAaHIHBIX 060J104eK mpuBeeH B Tabu. 1.1.

Tabauya 1.1. Haubosree pacnpocmpaHeHnHbie KOMAHOHbLe 06OLOLKU,
ucnonv3yemoie 6 UNIX

HasBanne IyTs FreeBSD 5.2.1 |Linux 2.4.22 |Mac OS X 10.3 | Solaris 9
Bourne shell /bin/sh . Ccrlika Ha bash | Cesliika Ha bash .
Bourne-again |/bin/bash| Heobs3aTenbHO . . .
shell

C shell /bin/csh | Cenrika Ha tesh | Cenlnka Ha tesh | Ceblika Ha tesh .
Korn shell /bin/ksh .
TENEX C shell |/bin/tcsh . . . .

Hrdopmanuio o ToM, KaKoil KOMAHAHBIE MHTEPIIPETATOD CIedyeT 3alyCTHUTh,
CHCTeMa M3BJICKAEeT M3 3allNCH B (aiiye maposeii.

Komanpnsiit marepnperarop Bourne shell 6511 paspaGoran B Bell Labs Ctupom
Boprom (Steve Bourne). OH BXOZHT B COCTAB HIPAKTHYECKH BCEX CYIECTBYIOIAX
Bepcuit UNIX, nmaunrada ¢ Version 7. Yopasiswomiue KOHCTPYKIuHM B Bourne
shell yem-To HamoMyHAIOT A3KIK MporpaMmmupoBanusa Algol 68.

Komanpusiit unrepmperarop C shell 651 paspa6oran B Bepxau Buiiom Txxoem
(Bill Joy) u BxozuT B cocTas Beex Bepemit BSD. Kpowme Toro, C shell BkiioueH B co-
cras System V/386 Release 3.2 or AT&T, a takxe B System V Release 4 (SVR4).

B crenyomeit rase Mut pacckakeM 06 3Tux Bepcuax UNIX nogpobuee.) Komana-
Has o6onouka C shell paspaborana Ha ocHoBe 060m0uKky 6-# Pegaknuu UNIX, a He
Bourne shell. VYupasnsaioniue KOHCTPYKIMH 3TOI'0 HHTEPIPETATOPA HATIOMHUHAIOT
FI3BIK mporpaMmupoBaHusa C, ¥ KpOMe TOro, OH HOJJEepPIKUBAET JOIOJHUTEILHEIE
OcoGenHocTH, KOTOpEIE OTCYTCTBYIOT B Bourne shell: ynpasieHne safanuaMu, uc-
TOPHIO KOMaH/ ¥ BO3MOXKHOCTH PJAKTUPOBAHUA KOMAaHIHON CTPOKH.

KOMaHﬂ;HHﬁ uHTepnperarop Korn shell MoxkHO cunraTs HacaefHukoMm Bourne
shell. On BIepBHIEe NosBMIIcA B coctaBe SVR4. PaspaGorauusiit B Bell Labs [[pBu-
Aom Kopnom (David Korn), oH MoskeT pa6oTars Ha GospminHCcTBe Bepenit UNIX,
HO 1o BrIxOza SVR4 06GLIYHO PaCHpPOCTPAHANCS KaK ZONOJHEHHE 38 OTAeNbHYIO
WiaTy u mosTOMy He IMOJYYMJ TAKOTO ITMPOKOro PAaCIPOCTPAHEHUA, KaK IIPeIbl-
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Aylue ABa uHTepuperaropa. OH coxpaHseT o6paTHYIO COBMeCTMMOCTb ¢ Bourne
shell 1 npefocTaBIseT Te JKe BOSMOXKHOCTH, 6iarogaps koropbiM C shell cran Ta-
KVM IONYJIAPHBIM: yIIPABJICHHE 3aJaHUAMH, BOSMOSKHOCTh PEJJaKTUPOBAHUA KO-
MaHAHOM CTPOKM M IIpoyYee.

Bourne-again shell — 310 komanzuwit uaTepnperatop GNU, Korophiit BXOZUT
B coctaB Bcex Bepcuit OC Linux. Ox 6511 paszpaboTaH B COOTBETCTBUH CO CTAHXAD-
roMm POSIX u B TO 2Ke BpeMd cOXpaHsaeT cOBMeCTHMOCTS ¢ Bourne shell, a Takxke
mojnepskuBaer ocobennoctH, npucymue C shell u Korn shell.

Komaugurrit uarepnperarop TENEX C shell npexacrasaser co6oii paciiupeHHY0
pepcuio C shell. On 3auMcTBOBaJ) HEKOTODHEIE OCOOEHHOCTH, TAKME KaK aBTOMO-
noanenne komaux, u3 OC TENEX, paspa6oranHnoit B 1972 roxy B komnanunu Bolt
Beranek and Newman. TENEX C shell pacmupser BoamoxxnocTu C shell u uacro
HCIIOJIb3YyeTCA B KaUeCTBe ero 3aMeHBEI.

0C Linux ucnonb3yet Bourne-again shell kak KoMaHpHbI UHTEPNPETATOP NO YMOAYAHUIO.
®aktuuecku /bin/sh npepcrasnser coboit ccoinky Ha /bin/bash. B cucremax FreeBSD
1 Mac 0S X KoMaHAHO## 060104KON NO yMONYaHMIO AnA nonb3osartenei asnsetca TENEX C
shell, Ho B cLeHapuaAX cUCTEMHOro agMUHUCTPUPOBAHUA ucnonbayetcsa Bourne shell, no-
CKONbKY A3blK KOMaHAHOM 06onouku C shell cnaButca cBoeit cnoxHocTbio. OnepaunoHHas
cucrema Solaris yHacneposana ot BSD u System V Bce kOMaHAHble MHTEpNpeTaTopbl, Nepe-
uncnexHble B Tabn. 1.1. CBO60AHO pacnpocTpaHseMble BePCUM GONBWINHCTBA KOMAHAHBIX
WHTEpNpeTaToPOB MOXHO HaiiTh B UHTepHeTe.

Ha npotaxeHun BCed KHUIM B NOAOGHBIX NPUMEYHUAX MBI ByfeM NPUBOAUTL UCTOPUYE-
CKWe 3aMeTKu U CpaBHeHus pasnuuHbix peanusaumui UNIX. 3avactyio o60cHoBaHUA pas-
NIUYHBIX METOA0B PEanM3aLnmu CTaHOBATCA rOPa3fo NOHATHEE B UCTOPUYECKOM KOHTEKCTE,

B TexcTe KHUI'M IPUBOLATCA MHOT'OYKCIEHHbIE IPUMEDEI B3AMMOJIEACTBHSA C KO-
MaHIHEIM HHTEPIPETATOPOM, ZEMOHCTPUPYIOI[HE 3aIllyCK pa3spabaTeiBaeMbIX Ha-
MM @IporpaMM. B 3THX mpuMepax MCHOJBL3YIOTCS BO3MOXKHOCTH, ofinue s
Bourne shell, Korn shell u Bourne-again shell.

1.4. ®avinbl u KaTanoru

dannosas cucrema

@aitnosaa cucrema UNIX npexcrasisier co60if MepapXHUeCKYIO APEBOBHIHYIO
CTPYKTYDY, COCTOAIIYIO U3 KaTaJoros u (aiinos. Hauunaerca oHa ¢ karajora,
KOTOPBIH Ha3kIBaeTCA KOpHeM (root), a UMs STOTO KATAJIOra IPEICTABIEHO eAHUH-
CTBEHHBIM CHMBOJIOM — /.

Karamor npeacrasasier co6oit daitn, B KOTOPOM COZEPIKATCH KATATOKHBIE 3aIIH-
cu. JloruyecKku Kaayio TAKYIO 3aIICh MOKHO IIPEJICTABUTE B BHU/e CTPYKTYPHI,
cocTodAmei U3 HMeHN (daiiia U JOMOJHUTEILHOM MHPOPMANUU, ONUCHIBAIONIeH
aTpubyTh! daitna. ATpubyTs! dpaitna — 5TO TaKMe XapPAKTEPUCTUKH, KaK THI daii-
Jia (06eIuHBI (aiiy nau KaTasor), pasmep (daiiia, Birajgesnen gaiina, mpasa J0CTy-
na x ¢airy (ecTh JM y PYTUX II0Jb30BaTes]el AOCTYI K daiiny), Bpema nocuaex-
Heil moguduranuu daitna. @ysknuu stat u fstat BO3BpPAIAIOT CTPYKTYPY, B KO-
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ropOit CONEPIKUTCH uHpoOpManusa o Bcex arpubyrax daiina. B riaase 4 MuI uceie-
nyeM aTpuObyTHI (aiina Gosee xeTanabHO.

Mbl pasnuyaeM noruyeckoe npeActaBneHue KaTanoXHoi# 3anucu u cnocob, KOTOpbIM 3Ta
uHdopMaLua dakTMyecku xpaHutca Ha aucke. bonbwunctso peanu3sauuit UNIX He xpaHar
aTpubyThl B KAaTaNnOXHbLIX 3aNUCAX U3-33 CNOXKHOCTEH, CBA3AHHBIX C UX CMHXPOHU3aLMed
B CNyYae, KOT/la UMEETCA HECKONbKO KECTKNX CCINOK Ha aitn. ITO CTAHEeT NOHATHLIM, KOTAa
Mbl ByieM 0BCYKAATb KEeCTKUE CCbINKM B mase 4.

nms panna

JMeHa 3JIEMEHTOB KaTajlora Ha3bIBAlOTCA UMeHamu ailnos. TonpKo aBa cuMBOIA
He MOTYT BCTPEYaThCA B MMeHH (aiiia — 910 npAMoii casi (/) 1 HyIeBoii CHMBOJ
(\0). CumBoOJI ciId1Ia pasfenser uMeHa (ailyoB, N3 KOTOPEIX COCTOMT CTPOKA IYTH
K (paityry (OIMCHIBAETCS HHUIKE), & HYJIeBOX CUMBOJ 0603HAYAET KOHELl 9TOX CTPOKH.
OnHaKo Ha IPaKTHKe JIy4Ille OTPAHUYMTHCHA IIOAMHOKECTBOM OOBIYHBIX I1€YaTHHIX
cuMBoJioB. (MBI orpaHMYMBaeM Ha00D KOMYCTUMBIX CHMBOJIOB, IIOTOMY YTO HEKO-
TOpHle CliellMaIbHEIe CHMBOJIBI UMEIOT 0c000€e 3HAYeHMe JJIA KOMAHAHOI'O HHTEp-
[peTaTopa, ¥ PH MX HCI0JIb30BAaHUM B MUMeHaX (aiioB HaM MPHILIOCH ObI IpUMe-
HATH DKPAHMPOBAHME, & ITO MOMKET IPUBECTH K ONPEfeIEeHHEIM CI0KHOCTAM. )

Beakuii pas, Korja cosfaeTcs HOBHIM KaTajor, aBTOMaTHYEeCKH CO3JAalOTCA ABa
taitna: . (HasniBaeTcsa moyka) u .. (HaswIBaeTcA moyka-mouka). Ilon umeHeM
«TOYKAa» IOAPA3yMEeBAeTCs TEKYIIUM KaTajor, a IoJ UMEHEeM «TOYKa-TOUKa» —
poauTENLCKUA. B KOpHEBOM KaTajiore «TOUKA-TOUKa» MpeACTaBJIAeT TOT e ca-
MBI KaTaJIoT, YTO M «TOYKAa».

B Hekoroprix ycrapepmux Bepcusix UNIX System V pnnaa umenu daiina orpa-
HuueHa 14 cumposnamu. B Bepcusax BSD stoT npeges 6611 yBeauueH g0 255 cHMBO-
0B, Cerogusa mnpakTuuecKu Bce (ailyloBble CHCTEMBI KOMMEDPUECKMX BepcHi
UNIX noanep:xuBaioT uMeHa (ailoB ATHHOI He MeHee 255 CHMBOJIOB.

Myt k dpanny

IlocnenoBarensHoCTs 0aHOrO MK Gostee MMeH (aifIoB, pasHe eHHBIX CADIIAMH,
o6pasyer cTpoKy myTH K (hajiay. ITa CTPOKA MOXKET TaKKe HAYMHATHCA C CUMBO-
JIa CJIolIa, ¥ TOrZA OHA HASKIBAETCS CTPOKOM a6CONIOMH020 Nymu, B IPOTUBHOM
ClIy4ae — CTPOKOH OmHocumenvbHo20 nymu. B ciiyuae OTHOCHUTEIBHOTO ITYTH Map-
WpyT HaynHAETCH OT TeKyIero karajgora. O6o3HavYeHre KOPHS (aiinoBoit cucre-

M&1 (/) - 0co6rrit coryuail CTPOKM a6COMIOTHOrO IyTH, KOTOPas He COXEPAKHUT HU OfI-
HOTo uMenw daiina.

Npumep

cBBIBec'rn CIIMCOK BceX (pailjIoB B KaTajiore JOCTATOYHO mpocTo. Huike npuBoguT-
A IPuMep ynpomenHO# peasusanuy KoMmasas! 1s(1).

Tuemun, 1 .1. Bb.800 cnucka 8cex gpaiinoe 8 kamanoze

ﬁnclude “apue.h”
#include <dirent.h>
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int
main(int argc, char =argv[])
{

DIR =dp;

struct dirent *dirp;

if (argc != 2)
err_quit(“Wcnonb3osaHue: 1s ums_kaTanora");

if ((dp = opendir(argv[1])) == NULL)
err_sys("HeBo3MOXHO OTKPuTb %s™, argv[1]);

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

closedir(dp);
exit(0);
}

Horauusa 1s(1) — aTo o6pI4HBIH cI0CO6 YKAa3aHUA CTPAHUIIEI CIIPABOYHOI'O PYKO-
BogcTBa UNIX. B ganHOM ciiyuyae roBOPUTCA, YTO CTPAHMIIA C OMMMCAHUEM KOMAaH-
bl 1S HAXOAUTCA B IIEPBOM pasfiese. Pasiesbl CIpABOYHOrO pYKOBOACTBA OOBIUHO
HyMepyoTcs nudpamn or 1 1o 8, a CTPaHKUIILI B KAYKJJ0M pasfiesie OTCOPTHUPOBAHEI
o ajndaBuTy. 34ech ¥ Jajee Mbl OYZeM UCXOQUTH U3 IPEAIIONOMEeHUT, YTO Y BAC
IO/ PYKO# MMeeTCs KOIIUS CIIPABOYHOT'0 PYKOBOACTBA o Bameii Bepcuu UNIX.

WcTopuyeckn cnoxunock TaK, 4To BCe BOCEMb pa3fenoB Obinv 06beAuHEHbl B JOKYMEHT,
KoTopblit HasbiBaeTca «UNIX Programmer’'s Manual» (PykoBopctso nporpammucta UNIX).
Ho nockonbKy KOnn4ecTBo CTpaHuL, B PyKOBOACTBE NOCTOSHHO PacTeT, NoABUNACh TEHAEH-
LMA K pacnpefeneHmnio pasgenos no OTAeNbHbIM PYKOBOACTBAM: OAHO ANIA NONb30BaTeNeN,
OfiHO ANA NPOrPaMMUCTOB W OAHO ANA CUCTEMHbIX aAMUHUCTPATOPOB.

B HekoTopbix Bepcusax UNIX pasgensi cnpaBoyHOro pyKOBOACTBA AENATCA HA NOApPa3sfensl,
0603HaueHHble 3arnaBHbIMKU BykBamMu. Tak, ONUCaHUA BCex CTaHAAPTHLIX (yHKLMIA BBOAA-
BbiBoAa B AT&T [1990e] HaxoasaTca B pa3gene 3S, Hanpumep fopen(3S). B HekoTopbIx cuc-
TeMax 8 0603HaYeHNAX Pa3aenos UUdpsl 3aMeHeHsl andaBUTHLIMM CUMBONAMH, HanpUMep
«C» — pns pasgena c oNUCaHUAMN KOMaHA,.

B Hamu aHu GONBIIMHCTBO PYKOBOACTB PACIPOCTPAHSAETCA B 3JI€KTPOHHOM BHJeE.
Ecnu BuI pacrosiaraere Takoi Bepcueif CIIPABOYHOTO PYKOBOJACTBA, IPOCMOTPETh
CIIPaBKY 110 KOMaHZe 1S MOKHO CIeAYIONIMM 00pasom:

man 1 1s
UIu
man -sl 1s

B nmpexrinymenm nucTUHre npencTaBieHa IPOrpaMMa, KOTOPas MPOCTO BLIBOLUT
cnucoK (aitioB B ykasaHHOM KaTayore ¥ Huuero Gosbire. Hasosem ¢aita ¢ uc-
XOAHBIM TEKCTOM MylS.C ¥ CKOMIIMJINPYEM ero B MCHOJHAEMBI#H (aita ¢ umeHeM
II0 YMOJIYaHMIO &. 0ut:

cc myls.c



1.4. annbl 1 KaTanorv 33

WcTopuueckn komaHpaa cc(1) sanyckaet komnuasatop s3sika C. B cucremax, rae ucnonbsyer-
ca komnunaTop GNU C, ucnonnsemblit aitn komnunstopa Hocut ums gcc(1). B atux cucre-
Max CC 4acTo ABAAETCA CCHINKOM Ha gcC.

TIpumepHBIi pesyIbTaT PaboThI Halleil IPOTPAMMEI:
$ ./a.out /dev

console
tty
mem
kmem
null
mouse
stdin
stdout
stderr
Z€ero
U euje MH0O20 CMPOK, KOMOPbLE MbL ONYCMUIUL
cdrom
$ ./a.out /var/spool/cron
HEBO3MOXHO OTKPHTbL /var/spool/cron: Permission denied
$ ./a.out /dev/tty
HEBO3MOXHO OTKpuTb /dev/tty: Not a directory

Hanee B KHUTe MBI OyJleM JeMOHCTPHPOBATD 3aIIyCK IIPOIPAMM U Pe3yJIbTaThl UX
paboThI UMEHHO TaKMM 00pa30oM: CHMBOJIBI, BBOAUMEIE C KJIABHATYPHI, Halleyara-
HBI XMPHbHIM MOHOWWPUHHLIM WPUPTOM, & PE3YJIHTAT BHIITOJHEHNA KOMAHBI — 0OLYHHM MO-
HOWMPUHHLIM WpKdToM. Ecan HamM HeoOxogMO KOOABUTH KOMMEHTAPUA CPeAH CTPOK,
BLIBOAMMBIX H& TEPMHUHAJ, MEI Oy/ieM ITeYaTaTh ero Kypcuom. BBOZMEBIM € Kia-
BHATYpPHI CMMBOJIAM IIPEAINECTBYET CHMBOJ JOJIJIapa; 3TO IpUIJIalleHVe KOMaH[ -
HOro mHTepnperaropa. MuI Bcerga 6yfem orobparkars NpUTJalleHe B BUE CHM-
BOJIa KmoJIapa.

O6paruTe BHEMaHMe, YTO MONYYEHHEIH HAMM CIMCOK (DAiIOB He OTCOPTHUPOBAH
0 andasury. KomaHga 1s copTupyeT uMeHa (ailioB mepes BHIBOJOM.

PaCCMOTpHM aTy nporpaMmy us 20 cTpOK moGIuKe.

* B nepsoit cTpoke NOAKIIOYAETCA HAIl COGCTBEHHBIH B3ar0JOBOYHBIN (aiin

apue.h. Ms1 OyAeM HCIOIH30BATH €0 IIOYTHU BO BCeX MPOrpaMMax B 9TOM KHU-
Te. DTOT 3ar0JIOBOYHEIN (Al B CBOIO OUYepesb NOAKII0YAeT HEKOTODRIE CTaH-
AapTHLIe 3aroa0BOYHEIE HAMJIbI ¥ OIIpefesaseT MHOMECTBO KOHCTAHT U IIPOTO-
THNOB QyHKIUIT, KOTOPBIe OYAYT BCTPEUYATHLCA B HAINMMX IpuMepax. JIMCTHHT
3Toro (haiina BbI HaileTe B NIPWIOKeHUH B.

Dyuknus nain 06HABIEHA B COOTBETCTBUH CO craagaprom ISO C. (Boxnee moz-
PoGHO 06 3TOM CTaHIZApPTE PACCKA3BIBAETCA B CJAEAYIONIEl IaBe. )

HUs KOMaH/IHO# CTPOKHY MEI IDUHUMAEM apryMeHT, argv[ 1], KOTOpbI# TPAKTY-
€TCa Kak UMA KaTajora, CIMCOK GaiioB KOTOpOro Hy»KHO BhIBeCcTH. B riase 7
MBI yBUAMM, KAK BBI3LIBAETCA (PYHKIUA main M KaKHM 06pasoM mporpamMma
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moJIy4aeT LOCTYI K apryMeHTaM KOMAaHZHOH CTPOKHM M IlePeMeHHEIM OKpY-
SKeHHd.

o TlocKoOJBKY Ha IpakKkTuke opmaT 3ammceil B KaTajore pasjindeH B PasHBIX
cucTeMax, [AJdA TOJydYeHHus Heo6XOAMMOH MHGODMAIMY MBI HCIOJIb30BAJIK
cranaapTHele @yHKIUY opendir, readdir u closedir.

o yuKNUA opendir Bo3BpallaeT yKasaTelb Ha CTPYKTYDY DIR, KOTODEIl 3aTeM
nepegaerca ynkmuu readdir. (Hac noka He HHTepecyeT COJEPKUMOE CTPYK-
Typsi DIR.) 3aTeM B IUKJIe BBI3EIBaeTCA PyHKIMA readdir, KoTopas CYUTEIBAET
oyepegHYyIO 3anuchk. PyHKIUA readdir Bo3BpamaeT yKasaTelb Ha CTPYKTYDPY
dirent mam mycToil yKasaTesb, €CJIH BCe 3alMCY ORLIM IpoYuTaHbl. Bee, 4TO
HaM ceifyac HysKHO B CTPYKTyDe dirent, — aTo uM4a daitna (d_name). Ucronbays
3TO MM#, MBI MOYKEM BRI3BaTh PyHKIUIO stat (paspern 4.2), uTo6sI ONIPefeaUTh
BCce aTpuGyTHI daitna.

e Jlns o6paboTKY OMIMGOYHBIX CUTYyalMil BEI3BIBAIOTCA HAIIY COOCTBEHHBIE QYHK-
IHu: err_sys u err_quit. B mpegmigymieM npuMepe Mbl BUAENH, YTO GYHKIUA
err_sys BRIBOZHUT coO0ImeHue, ONMMChHIBaloiee BOSHUKIMYIO omubKy («Permis-
sion denied» (Joctyn sanpemen) unu «Not a directory» (He asasiercs xaTa-
snorom)). Mexomueril Kox aTux GYHKIMI K UX ONMICAHNE IPUBOAATCA B IIPUJIO-
skeHun B. Kpome Toro, M1 elne 6yfeM roBopuTs 00 06paboTKe OMINOOK B pas-
nene 1.7.

¢ Ilo 3aBeplmeHMH NMPOTPAMMEI BEI3HIBaeTca GyHKUHUA exit ¢ aprymentom O.
DyHKuUA exit 3aBeplIaeT BRINOJHEHUE IPOrPaMMEI. B cooTBeTCTBUY C IIPH-
HATHEIMH coIVlallleHUuAMHU 3HaueHHe 0 03HaYaeT HOpMaJIbHOE 3aBepIlIeHNe IpPo-
TpPaMMBl, a 3HaUEeHNA B AuAanas3oHe oT 1 o 255 cBUAETENBCTBYIOT O HAIHYNK
omunbxu. B pasgene 8.5 MBI moxarkeM, Kak jio0ad IporpaMma, B TOM YuCJIe
¥ HAallla, MOJKET IOJYYUTh KOJ 3aBeplIeHnsA APYroi MporpaMMEL.

Pabouun katanor

¥ xaxpgoro mpouecca MMeeTCs CBO paboyuil kamaJsioz, KOTOPEIH NHOT/Ia HAa3kIBA-
0T meKywum pabouum Kamaniozom. ITO KaTajaor, OT KOTOPOrO OTCUMUTHEIBAIOTCS
BCe OTHOCHUTEJbHEIEe IIyTH, UCIIOJIb3yeMble B Iporpamme. IIpomecc MmoskeT usme-
HHTBH CBOi1 paboumii KATAJIOT C NOMOIIbIO QYHKIUY chdir.,

Hanpumep, orHocuTenbHEI IyTh K (aitty doc/memo/joe o3HavaeT, uyTo daitn uau
KaTaJIoT joe HaXOAMTCA B KaTaJore memo, KOTOPBIA HAXOAUTCA B KaTajore doc, Ko-
TOPBIHA B CBOIO Ouepenh LO/KEH PasMelnaThesA B paGouem Karasore. Berperus Ta-
KOl IIyTh, MBI MOXXeM GBITL YBEPEHHI, YTO dOC ¥ MEMO — 3TO KATAJIOTH, HO He MOXeM
YTBepXIaTh, ABJIAETCA JIX j0e KaTaJoroM miau »xKe daitaom. ITyts /usr/lib/lint —
9TO abCOMIOTHBIA YTh K (hailny man katajiory lint B karayore 1ib, pacmosiosxeH-
HOM B KaTaJIore usr, KOTOPHIH B CBOIO 0OUepenb HAXOAUTCA B KODHEBOM KaTaJore.

AomMmawHun Katanor

Koraa nosbssoBaTesb BXOAUT B CUCTEMY, paGoYMM KaTaJOroM CTAHOBUTCS ero do-
Mawruil kamaaoz. JJoMamHU# KaTaJOr IOJb30BaTEs OIPEeAeJIAeTCA B COOTBET-
CTBHH C 3alIUChIO B (aiise naposeit (pasgern 1.3).
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1.5. BBOA 1 BbIBOJ,

[leCKpUNTOpbI ¢dannos

IlecKPUITODHI (aitnoB — 3TO, KAK MPABUJIO, HEGOJIbIINE LieJIkIe TOJOMUTENbHEIE
quc1a, UCTIOTIb3yeMble AAPOM I UAeHTHUKanuU Gailios, K KOTOPHIM obpaia-
ercsl KOHKPETHBIR nponiecc. Beaxuit pas, KOrga Npouecc OTKPEIBAET CYIeCTBYIO-
ik WK CO3AaeT HOBHIH (aili, AAPO BO3BPAIIAET ero IKCKPUITOP, KOTOPHIi 3a-
reM UCIIONBE3YeTCH JJIfA BRIIOJHEeHUA Haj (ailioM onepanuit YTeHNA MK 3aIIHCH.

CTaHAAPTHbLIV BBOA, CTaHAAPTHbIA BbIBOA,

cTaHAAPTHbINA BbIBOA, CO06LLeHMI 006 olmbkax

ITo IpUHATHIM COTJIallleHNAM BCce KOMaHAHbIe 060JI0YKH IIPH 3aIIyCKe HOBOMH IIPO-
rpaMMbl OTKPBIBAIOT AJIA Hee TPH (GailloBhIX AecKpHUITOpa: (aita CTaHAapPTHOrO
BBOJA, (ailn cTaHAAaPTHOrO BBIBOJA U (dailn cTaHZAapPTHOrO BRIBOJA coobImeHuit 06

ommubxax. 3a HCKJIIOUEHHEM OCOOBIX CiIy4aeB, BCe TPH JECKPUIITOpPA IO yMOJI4a-
HMIO CBSI3aHLI C TEPMHUHAJIOM, KaK B IPOCTOH KOMaH e

1s

BoJBIIMHCTBO KOMaHAHEIX 000JI04eK IIPeAOCTABIISAIOT BOSMOYKHOCTD IIePeHAaIIpaB-
JieHnd 11060T0 M3 3TUX AECKPUIITOPOB B J1060it daitn. Hanpumep

1s > file.list

BBINOJHUT KOMAaHJAY 1S M IepeHalpaBUT CTAHZAPTHHIA BBIBOZ B (ailyi ¢ UMeHeM
file.list.

HebydepunsoBaHHbI BBOA-BbIBOA,

He6ydepnzoBannslil BBOA-BLIBOJ, OCYIIECTBIAETCA GYHKIMAME open, read, write,
1seek u close. Bee aTn dyHKINE pa6oTaloT ¢ paitIOBEIMHU JeCKPHIITOPAMH.

Mpumep

Hmxe npusogurca npuMep IPOrpaMMEI, KOTOpas YHUTAET HaHHbIE CO CTAHAAPT-
HOro BBOZA M KOMMpyeT UX HA CTAHAAPTHEIN BEIBOZA. C ee IOMOIILI0 MOYKHO BEI-
TOONHATEL KonUpoBaHMe JOOLIX OOBIYHBIX (PailioB.

JTucmunez 1.2. Konuposeanue co cmandapmnozo é6oda Ha cmardapmHuuiii 661600
#include “"apue.h”
#define BUFFSIZE 4096
int
main(void)
{
int n;
char buf[BUFFSIZE];
while ((n = read(STDIN_FILENO, buf, BUFFSIZE)) > 0)
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if (write(STDOUT_FILENO, buf, n) != n)
err_sys(“ounbka 3anucu ),

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

exit(0);
}

3aronoBoYHbLIA (aiiya <unistd.h>, moxkIOUYaeMblii 13 daitna apue. h, ¥ KOHCTAHTBI
STDIN_FILENO u STDOUT_FILENO siBasitoTcs yacThio cranzapra POSIX (o koTopoMm MBI
6yZeM MHOTO F'OBOPUTH B cileAyiolneii riase). B aroM daiine 06bABIEHEl IPOTOTH-
Obl QYHKIHA, 00eCIeYnBaIOIIUX MHOYKECTBO CEPBUCOB, IPEJIOCTABIAEMBIX CHCTE-
moit UNIX, B Tom uncnie yHxnuit read u write, MCIIOJIB3yEMEIX B 3TOM IIPHMEDeE.

KoncranTer STDIN_FILENO u STDOUT_FILENO, onpenenerHble B haiime <unistd. h>, ycra-
HABJIMBAIOT AECKPUNTOPH ()ailioB CTaHZAPTHOIO BBOAA M CTAHAZAPTHOI'O BBLIBOJAA.
O6bIyHbIe 3HAYEHNA 3TUX KOHCTAHT — cooTBeTcTBeHHO 0 1 1, ofHAaKO A4 obecme-
YeHUA IePeHOCHMOCTH MEI OyZeM o0pamaThCca K 3TUM JECKPHUIITOPAM 10 MMEeHaM
KOHCTAHT.

KoncrauTty BUFFSIZE Gosiee JeTaIbHO MBI HICCIEAYeM B pasjeine 3.9, rie yBUAUM,
KaK pasjudyHble 3HAUYEHUSA MOTYT BJIUATH HA NMPOU3BOAUTEIbHOCTh IIPOTPAMMEI.
OfHAaKO HEe3aBHCHMO OT 3HAUEHUA 9TOM KOHCTAHTHI Hallla mporpaMma GyAeT B co-
CTOSHUH BHIIIOJNHATh KONKUPOBaHMe (daitna.

@yHKIuA read BO3BpAIIaeT KOJIUYECTBO IIPOYNTAHHEIX OaiiT. ITO YKCIIO 3aTeM ITe-
penaerca GYHKIMH write ¢ IeJbI0 YKa3aTh, CKOJBKO 6aiiT Hy)KHO 3anmucaTh. Ilo
JOCTHKeHNH KoHIa daitia GyHKiua read BepHet 3HaueHue 0 ¥ mporpaMma 3aBep-
LIUT cBOIO pabory. Eciy B mporecce 4TeHUs: BOSBHUKHET omn0Ka, read BepHeT 3Ha-
yeHue —1. BoJbIINHCTBO CHCTEMHBIX QYHKIMI B ciiyyae oIMOKM Bo3BpamaoT —1.

Ecny cKOMOuJIXpOBaTh IPOrpaMMy B UCIOJHAEMBIA Gaiil ¢ UMeHeM 1o yMoJda-
HUIO (a.0ut) ¥ 3aIIyCTUTE ee CAeAYIOIIUM 06pasoM:

./a.out > data

TO CTaHAZAPTHBII BEIBOA OyZeT nepeHanpasJiieH B ¢aitu data, a CTaHAAPTHHIM BBO-
JIOM U CTAHZAPTHBIM BHEIBOAOM cooOmeHui# 06 omubKax 6yaer TepmuHan. Eciau
BBIXOAHOII (haiiyl He cyIIecTByeT, KOMaHAHAA 000JI04Ka co3xacT ero. IIporpamMmma
OyZeT KONMMPOBATH CTPOKH, BBOAUMEIE C KJIABHATYDHl, HA CTAHAAPTHEIA BHIBOJ
[0 TeX Mop, NOKa MEI He BBeIeM CHMBOJI «KOHel-(aitna» (06srus0 Control-D).

Ecyu MBI 3amIycTIM IporpaMMy TAKHM 00pasoM:
./a.out < infile > outfile
TO (haity c uMeHeM infile 6yger cKonupoOBaH B daitn ¢ umenem outfile.

B riase 3 muI onnmem pyHKnuM HeGydepr30BaHHOrO BBOJA-BEIBoAa 6osee 110-
apobHo.



1.5. BBOA 1 BbIBOA 37

CtaHAapTHble PyHKL UM BBOAA-BbIBOAA

CraHAapTHbIEe QYHKIMU BBOAA-BEIBOJA [IPEJOCTABIAIOT Oydepr3oBaHHEI HHTED-
deiic K QYHKIUAM HeGydepn30BaHHOTO BBOJA-BhIBOAA. VIcmosn30BaHME CTaH-
JApTHBIX byHKIUI BBOKA-BHIBOJA M30aBJIseT HAC OT HEOOXOAUMOCTH 3aAyMBI-
paThCA O BRIOOpE ONTMMAaJLHOrO pasmepa Gydepa, HampuMep O 3HAYEHUH KOH-
craHThbl BUFFSIZE B mpexpsigymiem nmpumepe. JIpyroe nperMyIecTBO CTAHAAPTHBIX
@ynxunﬁ BBOJ]a-BbIBO/]a B TOM, UYTO OHHM 3HAYUTEJIHHO YIIPOIIAIOT 00paboTKy NoJIbL-
30BATEJIBCKOTO BBOZA (YTO Ha KaXKJAOM INAry BCTPEYAETCA B NPHUKJIAAHBIX IIPO-
rpaMMax UNIX). Hanpumep, dyukuna fgets untaet us aityia CTPOKY LEINKOM,
B TO BPEMA KaK GQYHKIU read CYNTHIBAET YKa3aHHOe KoaudecTBo GaiiT. Kak Mbl
yBUAUM B paszierne 5.4, OnbanoTeKa CTAaHAAPTHOI'O BBOAA-BEIBOJA IIPEAOCTABIIAET
(YHKIUHY, C IOMOIIBIO0 KOTOPBHIX MOYKHO YIIPABIATH TUIIOM Gydepusanuu.

Han60/1ee TUIUYHBIM IPUMEPOM CTAHZAPTHHIX QYHKIUHE BBOJA-BbIBOJA ABJIAET-
ca @yuknusa printf. B nporpammax, KoTopele ofpamaioTca K 9TOi PyHKIUM,
00A3aTebHO JOJIKeH ObITh TOAKJIOUEH 3ar0JIOBOYHEI ¢aitn <stdio.h> (B Hamem
caydae yepes IOAKJIOUeHHe (aitna apue.h), TAK KAaK OH COAEPXKUT IPOTOTHUIIB
BCeX CTAHAAPTHHIX GYHKIUII BBOJA-BEIBOAA.

Mpumep

TIporpamMma, npeacTaBieHHas B tucTuHre 1.3, (ee MbI 6yzeM 6osee geTaabHO UC-
cienoBaTs B pasfene 5.8), mogo6Ha IporpaMme M3 IpeALIAYILEro IpUMepa, UcC-
moJsib3ytomeit GyHKIMK read u write. OHa TaKKe KOIUPYeT JaHHbIe, NIOJy4YeHHbIe
€O CTAaHZAPTHOrO BBOJAA, HA CTAHAAPTHBIN BEIBOJ X MOJKET BBHIIOJHATH KOIKPOBa-
HUe 0OBIYHBIX GaiiioB.

Jucmune 1.3. Konuposanue co cmandapmnozo 8600a na cmandapmHuutil 6b.600
¢ ucnoav3osaruem cmandapmubix GyHKYUL 6600a-6bL600a

#include “"apue.h”
int

main(void)

{

int c;

while ((c = getc(stdin)) != EOF)
if (putc(c, stdout) == EOF)
err_sys("ouubka BbBOAa");

if (ferror(stdin))
err_sys("ouubka Bsopa”);

exit(0);
}

CDVHKIIKH getc cuuTHIBAaEeT OWH CUMBOJI, KOTOPHIH 3aTeM 3alIUCBIBAETCS C IIOMO-
nn’fo byukmum putc. IIpounras nocnenuuit 6aiT, getc BepHET MPUBHAK KOHIA
Patina - 3HaueHWe KOHCTAaHTH EOF (ompezeinena B <stdio.h>). KorcranTel stdin
¥ stdout TaK’Ke onpeeseHs! B aiiine <stdio.h> u 0603HAYAIOT CTAHNAPTHEIHA BBOJ
U CrangaprHLIi BEIBOL.
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1.6. NMporpammbl 1 npoLeccbl
Mporpamma

ITpozpamma — 3T0 UCIIONHAEMEIH daill, pasmemenHslil Ha AucKe. IIporpamma cuu-
THIBAETCHA B NMAMSATL M 3aTeM BRIMOJIHAETCS AJPOM Yepes BHISOB OLHOH M3 IIeCTH
dyuKmit cemeiicTBa exec. MbI 6yseM paccMaTpuBaTh 9TH GyHKIUM B pasaee 8.10.

Mpoueccbl U UaAeHTUPUKaATOPLI NpoLLeccoB

IIporpaMma, HaxXoAAIascA B IpoLecCe MCIOJHEHUS, HA3LIBAETCH NPOYECCOM.
JTO0T TepMHUH GyAeT BCTPEUYATHCA IPAKTUYECKH HA KaXKJ0M CTPAHHUILE 3TOM KHUTH.
B HEKOTOPHIX OIEPAlMOHHEIX CHCTEMAX JJIA 0003HAUEHHUA BBLINOJIHAEMOMN B AaH-
HbIIl MOMEHT IIPOrPAaMME! HCIIOJIL3YETCA TEPMHUH 3adaua.

UNIX obGecneunBaeT MPHACBOEHHE KAXKAOMY IPOLECCY YHUKAJILHOIO YHCJIOBOI'O
uIeHTHGOHUKATOPa, KOTOPHIA HaswiBaeTcs udenmuguramopom npoyecca. nentu-
(uKaTOp npomecca — BCeraa 1eJioe HeOTPUIATeIbHOE YHCIIO.

Mpumep

B nuctusnre 1.4 npejcrasieHa nporpaMma, KOTopas BEIBOAUT COOCTBEHHBIN M/IeH-
TGHUKATOP IIpolecca.

Jucmune 1.4. Bviaod udenmuguramopa npoyecca
#include "apue.h”
int
main(void)
{
printf(“npuseT oT npouecca ¢ upeHTudukaTopom %d\n“, getpid());

exit(0);
}

Ecau ckoMmnunuposars 3Ty nporpaMmy B (aifa a.out ¥ 3amycTUTh ee, MBI ITOJIY-
YMM DPUMEPHO clIefyolmee:

$ ./a.out
npuBeT OT npouecca € uAeHTUukaTopom 851
$ ./a.out
npuUBET OT npouecca C uaeHTudukaTopom 854

9Ta mporpamMma IoJy4aeT UAeHTH(DHUKATOP CBOEro Mmpoliecca ¢ MOMOIIBI0 QYHK-
ouu getpid.
anaanel-me npoueccamm

Tpu ocHOBHEIE QYHKIMN OTBEYAIOT 3a YOPABJIEHMe IpoleccaMu: fork, exec M wa-
itpid. (PyHKIMS exeC MMeeT WIECTh PA3HOBUAHOCTEH, HO MBI OGBIYHO GYAEM CCHI-
JIATHCS HA HUX IIPOCTO KaK Ha GYHKITUIO exec.)
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Mpumep

Oco6enHocTn ynpasiaenns nponeccamu B UNIX Mbl nmposeMoHCTpUpPyeM Ha npu-
Mepe IpocToii mporpaMMbl (aucTHHr 1.5), KOoTOpad YUTaeT KOMAaHILI CO CTaH-
JApTHOT'O BBOZA M BBINOJHAET MX. JTO MOXO0XKe HA IPHMHTHUBHYIO PeaIu3aluio
KOMAaHJIHO# 06010uKH. B mporpaMme ecTh HECKOJILKO MOMEHTOB, KOTOPBIE MBI XO-
Tesu GBI pacCMOTpPeTh mobGanKe.

JIna uTeHns CTPOKU CO CTAHJADPTHOrO BBOJA HCIONb3yeTca QPyHKuuA fgets.
Korpa mepBsIM B CTPOKE BBOZMTCA CUMBOJ KOHINA (aitna (o6b14no Control-D),
fgets Bo3BpaljaeT NycToi yKasaTeib, MUKJ IPEePHIBAETCA U IPOLIECC 3aBepIa-
er pa6oty. B riaBe 18 MBI onumeM Bce CHMBOJIBI, IMEOIINeE celaJbHOe Ha-
3HaUeHNe — IIPU3HAK KOHIA (aitna, 3a60if, yraseHre CTPOKH M TOMY NOZ06-
HOE, U IIOKaKeM, KaK MOYKHO UX H3MEHATb.

ITocKonbKy KaxJas CTPOKa, Bo3BpamaeMas QyHKiueit fgets, saBepmaercs
CHMBOJIOM IIePEBOJia CTPOKH, 38 KOTOPHIM CliefyeT HyJIEBOH CHMBOJI, MH Oy-
JleM OIIpeeNIATh ee JJINHY C IIOMOIIbIO CTAHAAPTHOM QYHKIUHUHK Strien U 3ame-
HATb IePeBOJ CTPOKH HYJIEBLIM CHMBOJIOM. 3TO He06GXOAMMO, IIOTOMY UTO CTPO-
Ka, IpUHUMaeMas QyHKIue# execlp B KauecTBe apryMeHTa, JOIKHA 3aKaHUYH-
BaTHCA HYJIEBEIM CHMBOJIOM, & HE CUMBOJIOM II€PEBOJA CTPOKH.

Jucmune 1.5. Ymenue xomand co cmandapmuozo 8600a U Ux 8binonLHeHUe

#include "apue.h”

#include <sys/wait.h>

int

main(void)

{
char  buf[MAXLINE]; /+ u3 apue.h »/
pid_t pid;
int status;

printf("%% ); /+ BuBECTU npurnawexve (printf ucnonbayeTt */
/+ NOCNefoBaTenbHOCTL %%, 4TOOH BWBECTH cuMmson %) */
while (fgets(buf, MAXLINE, stdin) != NULL) {
if (buf[strlen(buf) - 1] == '\n")
buf[strlen(buf) - 1] = 0; /* 3aMeHUTb CMMBON nepesoaa CTPoku */

if ((pid = fork()) < 0) {
err_sys("ouubka Bb3oBa fork");

} else if (pid == 0) { /* podepHuit npouecc */
execlp(buf, buf, (char *)0);
err_ret("HeBO3MOXHO BWNONHWUTL: %s™, buf);
exit(127);

}

/* POOMTENnbCKWIt npouecc */
if ((pid = waitpid(pid, &status, 0)) < 0)
err_sys("ounbka Bw30Ba waitpid”);

printf("%% ");
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}
exit(0);
}

e Jlnsa cO3ZaHMA HOBOT'O ImpoIecca BhI3kIBaeTca QyHKIUA fork, KoTopasi co3gaer
KOIIMIO BHISLIBAIOMIEro mpolnecca. Mbl HasbiBaeM BHISHIBAIOLIMI Ipolece POSHU-
TeJILCKHUM IIPOIIECCOM, & BHOBb CO3JJaHHLIN — JOYePHUM. B poauTenncKkoM Ipo-
necce GyHKIuA fork Bo3BpalaeT HACHTH(DOUKATOP JOYEPHEro mpolecca, B KO-
yepHeM nponecce — 0. ITockoasky fork coamaer HOBEHIH Ipolrecc, MBI MOXKEM
CKa3aTh, YTO OHA BHI3LIBAETCSH OAUH Pa3 — POSUTENbCKHMM IIPOIECCOM, & BO3BPA-
IAaeT ynpaBieHye JBAXK bl — KaK POXUTEIbCKOMY IIPOLeCcCy, TAK U JOUepPHEMY.

e Jlna samycka KOMaH/[bl, IDOYUTAHHON CO CTAHJAPTHOIO BBOJA, B ZOUeDHEM
npoitecce BEI3bIBaeTcA QyHKIUA execlp. OHa 3aMelaeT JOUYepHMIL mpoLece HO-
Bo¥ nporpamMmoit u3 daita. Kombunanua dyHkuuit fork u exec — 370 CBOETO
pojia ABYXCTYNEHUYATHIII CUCTEeMHBIH! BHI30B, IIOPOXKJAIOMINI HOBRIM IpoIEece.
B UNIX 3tu gBa aTana BhJieJeHbl B CAMOCTOATeNbHbIe GyHKI UK. Bosee mox-
po6HO MBI IOI'OBOPKM O HUX B IiiaBe 8.

¢ TlocKoJbBKY ZOUEPHUI IIPOIECC 3AITyCKAET HOBYIO IPOIPDAMMY C IIOMOII[BIO EXE-
clp, POAUTEJBCKHUI IPOIECC HOJKEH NOKAATHLCA €ro 3aBepIIeHHs, IIPeXKe
yeM IPOZOJIKUTH pabory. llenaercs 3T0 ¢ MOMOIIbIO BHI30BA (DYHKI[MHU wait-
pid, xoTopoii mepesaeTcd UAeHTHUGHUKATODP JOUYEPHEro IIPOLECCa — apryMeHT
pid. PyHKIUA waitpid Bo3BpalIaeT KO 3aBePIIeHUA JOUePHero npomecca (ap-
TyMeHT Status), HO B Hallleit mporpamMMe MbI He UCIIOJIL3yeM 3TO 3HaUYeHue. Mul
MOTJIM GBI IIPOBEPUTH €ro, YTOGH Y3HATH TOYHO, KAK 3aBePIINJICA AO4YepHU
npoiece.

¢ OzaHO 13 OCHOBHBEIX OI'DaHUYEHMIT Hallleil IPOrPaMMBI 3aKJII0YAeTCH B TOM, UTO
MBI He MOYKEM IIepefiaTh apryMeHThI BHIIOJHAeMo# koMaHe. Tak, Hanpumep,
HEBO3MOJKHO YKa3aTh MMsA KaTajora, CIIUCOK (aiijioB KOTOPOrO MBI XOTHM IIO-
Jy4UTh. MBI MOKEM BBHINIOJIHUTH KOMAHAY 1S TOJMBKO A4 pabodero Karajiora.
Yro06bl mepefaTh apryMeHThl, HAM Heo6XO0VMO NPOAaHAJIU3UPOBATEH BBEJEH-
HYIO CTPOKY, B COOTBETCTBHH C HEKOTODHIMH IPU3HAKAMH BBIAEJIUTH apTryMeH-
THI (HapuMep, II0 CHMBOJIaM IIpobesa win TabyJdanuu) U 3aTeM IepejaTh UX
B BUJie OTAEJILHEIX apryMeHToB byHKIuM execlp. Tem He MeHee Hamma mporpam-
Ma JOCTATOYHO HATVIAJHO AEMOHCTPUPYET, KaKk padoraiorT GQyHKIMU yIpaBie-
HUS IIPOLECCAMHU.

Ecim MBI 3anycTuM mporpaMmy, TO IOJIy9MM NPHMEPHO Cjlefyiolye pe3yJbTa-
Tel. O6paTiTe BHUMAaHKE: HAIIA IPOrPAMMA BLIBOLUT CHMBOJ % B KadecTBe NPH-
IJIaIeHn s, YTOOBI KaK-TO OTJINYHUTD €r0 OT NPUIJIAIIEHUA KOMAHAHO! 060I0UKH.

$ ./a.out
% date
Sun Aug 1 03:04:47 EDT 2004 npozpammucmbul pabomaiom dono3dHa
% who

sar :0 Jul 26 22:54
sar pts/0 Jul 26 22:54 (:0)
sar pts/1 Jul 26 22:54 (:0)
sar pts/2 Jul 26 22:54 (:0)
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% pwd

/home/sar/bk/apue/2e

% 1ls

Makefile

a.out

shelll.c

% ‘D 8600 cume0.a KoOHUa paiira

$ npuzaawerue KoMaHoHOIL 060104KY

Hotauus ~D yka3biBaeT Ha ynpasnsiowuit CHMBOA. Ynpasnaiowue CUMBONLI — 3TO Cneuu-
anbHble CUMBONLI, KOTOPbIE GOPMUPYIOTCA NPK HAXATON U YAEPKUBaEMOi KnaBuwe Cont-
rol wnu Ctrl (B 3aBUCUMOCTM OT MOfeNM KNaBuatypbl) W OAHOBPEMEHHOM HaMaTuu
Ha Apyryto knasuwy. Cumson Control-D, unu “D, npeacTaBnAeT Npu3Hak KoHua daiina. Mpl
BCTPETUM elje MHOTO YnpaBnsiowux CUMBONOB, Koraa Gyaem o6CyKAaTh TEPMUHANbHbIMA
BBOA-BbIBOA B rnase 18.

MoToKu U MAEHTU(PUKATOPbI NOTOKOB

O6514HO Iponecce paboTaeT B OZHOM IIOTOKE YIPABJIEHUS — TOJIBKO OJHA IIOCJIe[0Ba-
TeJbHOCTh MAMMKUEHLIX MHCTPYKIHII BLIMOJHAETCS B OAHO U TO e BpeMs. C MHOTH-
MH npobJieMaMH Jierde CIPaBUTHCS, €CIN PEIlaTh Pa3jNYHEIe YACTH 3aJaUd Of-
HOBPEMEHHO B HECKOJBKMX IOTOKax. KpoMe Toro, Ha MHOrOIPOIECCOPHBIX CHC-
TeMax pasJMYHbIE IOTOKH OLHOTO M TOT'O JKe MPOIecca MOT'YT BEIMOJHATLCH Ia-
PajLIesbHO.

Bce moToKu B ponecce pasfesAioT O4HO 1 TO ¥Ke afpecHOe IPOCTPAHCTBO, daiiro-
BBI€ JECKDPHITOPHI, CTeKH U Ipoune aTpulyTHI Iporecca. II0OCKOIbKY HOTOKY MO-
ryT o6pamaTscs K OJHOM M TOI e 00J1aCTH MaMATH, OHK JOJKHEI CAHXPOHU3HN-
PoBaTh AOCTYI K pasfefieMbIM JaHHBIM, YTOOBI H36€XaTh HeCOIIaCOBaHHOCTH.

Kaxk u B cyuae ¢ npomeccamu, Kaaulit IOTOK KMeeT CBOM YKMCIOBOM uaeATHGHU-
KaTop. OfHaKO HAEHTH(DHUKATOPHI IOTOKOB ABJIAIOTCA JOKAJIPHBIMY AJIF IpOLec-
ca. OHH cay»KaT AJIA TOTO, YTOORI CCHIJIATLCA HA KOHKPEeTHEIe IOTOKHY BHYTDH JaH-
HOro mpormecca, ¥ He HMeIOT HUKAKOTo 3HAUEHN JJIS APYTHX IPOIecCoB.

DyEKnUE ynpapleHUs IOTOKAMH OTJIMIHEI OT GYHKOHUIA yIpaBIeHns IPOIecca-
Mu. OfHaKO, DOCKOJBLKY MOoTOKH 66111 fo6aBiersl B UNIX HamMHOrO mo3xe NOAB-
JIeHUA MOJEJNH IPOIECcCOB, BTH ABe MOJENTH HAXOZATCA B JOCTATOYHO CJIOMHOMN
B3auMOCBA3M, KaK MBI YBU/IMM B ryiase 12,

1.7. O6pa6oTka owmboK

Ouens gacro P BO3HMKHOBEHNH omuGKH B 110603 13 pyaxnuit cucremsr UNIX
9Ta QyHKOUA BO3BpamaeT OTPHIATEILHOE YNCIO, & B IJI0BaIbHYIO IePeMEeHHYIO
€rrno sammcriBaeTcs HEKOTOpPOE Ie0e, KOTOPOE HeCeT NOHONHATEIbHYI0 NHGOD-
Manuio o BozErKmelt omubke. Hampumep, gysKnua open BospamaeT Ju60 daii-
TIOBLI# IeCKPUNITOD — HEOTPHIATEIHHOE YHEIIO, Iu6o —1 B cIyuae BOSHMKHOBEHUSA
OmuGxn. Boobmie uepes HepeMeHHYIO errno GYHKIHUSA Open MOMKeT BO3BpamaTs 15
Pagnmumnix kozoB OmIMGOK, TAKMX KAaK OTCyTCTBHe (haiina, HeLOCTATOUHOCTD
Ipas Aoctyna u Tomy nogobuoe. HexoTopsie byEKIMN clieqyioT HHOMY cOrJIarie-
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guio. Hanpumep, 60abMHCTBO QYHKIMIA, KOTOpEIE KOJMHBI BO3BPAIaTh yKasa-
TeJIb HA KaKo#-1160 06BEKT, B CIy4ae OIIMGKN BO3BPALIAIOT ITYCTOH yKa3aTelb.

OnpefeseHus IePeMeHHOM errn0 ¥ KOHCTaHT BCeX BO3MOMKHBIX KOZOB OIMNGOK Ha-
XONATCA B 3aroJIOBoYHOM (aitsie <errno.h>, iMeHa KOHCTaAHT HAYMHAIOTCS C CHM-
BoJja E. Kpome Toro, Ha mepBoO# CTPaHHUIE BTOPOro pasjesa CIpaBOYHOI'0 PyKOBO-
persa UNIX, xotopas HassiBaeTcd intro(2), o6LIYHO TepedYncIeHsl Bce KOHCTaH-
THI KOZ0B omnbok. Hampumep, eciiu mepeMeHHas errno COAEPIKUT KOJ, PaBHBIM
3Ha4YeHHI0 KoHcTaHTHI EACCES, 3TO 03HAYaeT, YTO BOZHUKJIN IPOOJIEMBI ¢ IPDABAaMHK
IOCTyIa, HallpuMep NPH OTKPLITHH Gaiina.

B OC Linux koapl OWKHOOK U COOTBETCTBYIOLME UM MMEHA KOHCTAHT NepevncneHbl Ha cTpa-
Huue errno(3).

Crargaptel POSIX u ISO C onpezpensioT errno KaK CHMBOJI, PACKPHIBAIOIIUICSH
B N3MEHseMoe BhIpasKeHMe lvalue (To ecTh BhIpa)keHHNe, KOTOPOE MOYKET CTOATH
cJIeBa OT OllepaTopa IPUCBANMBAHNS) IIEJIOr0 THIIA. ITO MOXKET GLITH IeJI0e YUCJIIO,
COOTBETCTBYIOIEe KOAY OMMOKM, WIN (YHKIUA, BO3BPAIAOIasd YKas3aTelb
Ha Kof omrm6Ku. V3HaYaILHO IepeMeHHAas er rno OIpeAessaaach KaKk

extern int errno;

Ho B MBOrommoTo4Hoi# cpejie agpecHoe IPOCTPAHCTBO IIpoLiecca PasfesseTca MexK-
Iy HECKOJBLKHUMH IIOTOKAMH M KaXXIBIM IIOTOK AOJIKeH 00siafaTh CBOEH JIOKAJIb-
HOM Kommme# errno, 4ToOBI UCKJIIOUYUTH BO3MOKHOCTD nepecedeHusa. OC Linux, xa-
IpUMep, MOAAEeP’KUBAeT MHOIOIIOTOYHBIN JOCTYII K IepeMeHHOM errno, onpexeas
ee cJeAyIOIUM 00pa3oM:

extern int *__errno_location(void);
#define errno (*__errno_location())

Heob6xoxmnMo 3HATH /Ba MpPaBMJIa, Kacaolnuecs errno. Bo-mepBrix, 3HaueHue er -
rno HEKOT/A He OUHII[aeTCH IPOIeyPoii, eciu omrnOKa He mpoucxoxuTt. Cienosa-
TeJbHO, IPOBEPATH 3TO 3HAYEHME HAJO JHIIL B TeX CJIydYadAX, KOrZa 3HAUEHHE,
BOo3BpamaeMoe QyHKIUe#, YKaskwBaeT HAa TO, UTO IIPOM30IILJIa omudKka. Bo-BTO-
PHIX, HY OfHA QYHKIMA HUKOrAA He yCTaHABJINBaeT 3HaYeHHe errno B 0, ¥ HU Of-
Ha U3 KOHCTAHT, ONpefeJeHHEIX B <errno.h>, He uMeeT 3HayeHue 0.

s BeIBoa coobmenuii o6 omubrax crangapt C mpegycMaTpuBaeT e QYHKITHH.

#include <string.h>
char *strerror(int errnum);

BosBpamaeT yKasaTejb Ha CTPOKY COOOIIEHNSA

9ra dyHKIMA npeobpasyeT Kok OIIUGKH errnum, 06BIYHO paBHBIHA 3HAYEHHUIO €1 -
no, B CTPOKY coobieHus 06 ommubKe 1 BO3BpaIaeT yKasaTeab Ha Hee.

@yHKIUA PError, OCHOBHIBAACH HA 3HAYEHHH €1 rno, BRIBOZUT coobImenue 06 omu6-
Ke Ha CTaHAAPTHBIM BRIBOZ coobmeHmii 06 omubkax 1 Bo3BpaIaer yrnpaBieHue.



1.7. Obpabotka owmnboK 43

#include <stdio.h>

void perror(const char *msg);

Omna BHIBOJZHUT CTPOKY COOBLIEHMS MmSg, ABOeTOUMe, IIpobes U TeKCT coobmenus o6
omunb6Ke, COOTBETCTBYIONIMI 3HAUYEHHUIO €rrno. BEIBOX 3aKaHUYMBAETCH CHMBOJIOM
[1epeBojia CTPOKH.

npumep
B aucrunre 1.6 npuBoguTCcA NpuMep UCIHOJL30BAHNSA 9THX QYHKIIMIA.
Jucmune 1.6. Jemoncmpayus pynxyuii strerror u perror

ginclude “"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);
}

Ecay 3Ty IIporpaMmMy CKOMIIMJIMPOBATH B MCIIOJHAEMEIH (aitn a. out, MBI TOTyIUM

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

O6paTure BEMMaHMe: MBI epefaidyn QYHKIMHU perror KMsA UCIHoNHAeMoro daiina
nporpaMmsl — a.out, KOTopoe HaxoguTcs B argv[0]. 9To cTaHgapTHOE corjamie-
Hue, npuraroe B UNIX. Eciu mporpaMma BBIIOJIHSIETCA B COCTaBe KOHBeliepa,
KaK IIOKasaHo HUKe,

prog1 < inputlfile | prog2 | prog3 > outputfile

TO, CIeaysd 3TOMY COIJIAIIEHHIO, MBI CMOXKEM TOUHO OIPeJeUTh, B KAKOi U3 IIPo-
I'PaMM npousoma onrubka.

Bo Beex IpuMepax TOi KHUIH BMecTO QYHKIMIA Strerror MM perror Ml OyaeM
chvonbaoxaa-rb coGeTBeHHBIe QYHKIIMH BRIBOJA coobmieHHt 06 omubkax, NCX0-
HEIH KOZ KOTODLIX HAXOAMTCA B NpHJIOKeHMH B. OHM NPMHMMAIOT NepeMEeHHOe
KOIMyecTBo aprymeHTOB, 4TO I03BOJAET JETKO obpabareiBaTh OMMKGOYHEIE CH-
Tyauuwu eguncreennsim BRIpayKeHreM Ha f3bike C.

Boccranosnenume nocne owm6ok

O
:“"6”!, omnpefesieHHbIE B <errno. h>, MOryT GhITH pasfieieHbl Ha ABe KaTeropuy —
Ta;allbnme u HedaTaisbHBle. BoccTaHOBIEHHNEe HOPMayIbHOI paGoTel mociae da-
BHEIX Omu60K HEeBO3MOXKHO. CaMoe JIydliee, YTO MBI MOMKEM CAeJaTh, — TO
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BBIBECTH coobmieHue 06 omubke Ha 9KpaH MM 3alKcaTh ero B (ails :KypHasa 1 3a-
pepmuTh paboTy nmpuiaoxenns. HeparanpHsle OMUOKN ZOMYCKAIOT HOPMaJbHOE
npoposKeHne pa6oTel. BosbmIMHCTBO HedaTalbHbIX OIIKGOK 110 CBOeH mpupoae
HOCAT BpeMeHHBI! xapakTep (HanpuMep, HeXBaTKa PECYPCOB), X UX MOXKHO usbe-
>KaTh IPY MEHbIIEH 3arpy’KeHHOCTH CUCTEMBI.

K medaTanbHBIM OIIMOKaM, CBA3aHHBIM C HEXBaTKOH pecypcoB, oTHOcATCA EAGAIN,
ENFILE, ENOBUFS, ENOLCK, ENOSPC, ENOSR, EWOULDBLOCK 1 mrOTZA ENOMEM. Eciu omubxa
EBUSY yKashIBaeT Ha TO, UTO pa3jesdeMblil pecypc B HACTOAIIN! MOMEHT BpeMeHH
3aHAT, OHA TAK)Ke MOMKEeT paccMaTpHBaThc Kak HedaranbHas. MHorpa Heda-
TaJIbHOMN MOeT cunTaThcs omnbka EINTR, eci OHa BOSHUKAET B pe3yJIbTaTe Ipe-
pHIBAHUA MeJJIeHHO pafoTalomiero CHCTEMHOro BhI30Ba (mogpobHee 06 3TOM MBI
norosopuMm B pasgeie 10.5).

JI/151 BOCCTAHOBJIEHUA II0CJIe BHIIIENIEPEYHCIEHHBIX OIMMO0K, KaK IIpaBUJIO, JOCTA-
TOYHO IIPHOCTAHOBUTE pab0OTy Ha KOPOTKOE BpeMs M IIOBTOPUTH NOIBITKY. OTa Me-
TOLMKA MOXKET NIPUMEHATLCA U B APYyrux curyanuax. Hanpumep, eciu omubxa
CBHJIETEJILCTBYET O Pa3phIBE CETEBOr0 COeJHHEHHN, MOMKHO MOJ0MKIATh HEKOTOpOe
BpeM# ¥ 3aTeM IIONBLITATHCA BOCCTAHOBUTH COeAMHeHMe. B HEKOTOPBIX mpuUiIOXKe-
HHUAX HCIIOJb3YeTCs aJlOPUTM SKCIOHEHI[MAJBLHOIO YBeJIMUYEHHS BpEMEHH 3a-
JepyKKH, KOr/la 1Iay3a MeyKy IONBITKAMHE YBETHUMBAETCH IPH KaXKI 0N UTepaluH.

B xoreyHOM cueTe caM pa3paGoTUMK IIPMIOKEHUS DelIaeT, IToce KaKUX OIMINGoK
BO3MOJKHO IIpoosKenne paborsl. IIpuMeHsas pasyMHYIO CTPATETHioO BOCCTAHOB-
JIeHHU 1ocje omuboK, MBI MOXKEM CYIECTBEHHO IIOBBICHTH OTKA30yCTOHUMBOCTD
MPHJIOKEHUA K N36erKaTh aBapNHHOro 3aBepIIeHNd ero paboTsl.

1.8. UpeHTndunkauua nonb3oBartensa
NpeHnTudukatop nonb3osarens

Hoenmugpuramop noaviosamens U3 3alIUCH B Gaiisie mapoJeil npeACTaBIseT Co-
601 uMcI0BOEe 3HAUEHHE, KOTOPOE OAHO3HAYHO HUAEHTUGHUIMPYET HIOJb30BATENS
B cucremMe. UneHTHHKATOD IOIH30BATEN HA3HAYAETCA CHCTEMHBIM aIMHUHUCT-
PaTOpOM IIPH CO3AaHWM YUETHOMH 3allMCH U He MOXKeT OLITh H3MEHEH I10Jb30BaTe-
neM. Kak npasuso, KaxxaoMy I10JIb30BaTe/10 Ha3HAYAeTCA YHUKAIbHBII UACHTH-
¢dukarop. Hmxe Mbl y3HaeM, KaK AAPO UCIOJIb3yeT NACHTHGHUKATOD IT0JIH30BATE-
JISL 715 IPOBEPKH IIPAB Ha BHIIIOJHEHME OllpeleJIeHHbIX Ollepaliyuii.

ITonp3oBaTens ¢ uaentuduraropom 0 HasplBaeTCA CYNepnonb3osamenem, WK
root. B daiiyie napoJieii 3ToMy I101530BaTEN0 06LIYHO IPUCBOEHO MM root. OGpa-
1aeM Ballle BHUMaHVe Ha TO, YTO STOT I10Jb30BaTeNb 06afaeT 0COGBIMU IPUBH-
JIETHAMM cylleproib3oBaTens. Kak Mbl yBHAUM B IiiaBe 4, ecJIM IIPOLECC UMeEET
NIPUBHJIETHH CYIIEePIIOIb30BaTeN s, 60JBIINHCTBO IPOBEPOK IIpaB AOCTYIA K Gail-
JlaM IIPOCTO He BHINOJHAETCH. HekoTophle cucTeMHBIE ONI€pAIIMH JOCTYIHEI TOJIb-

KO cynepnoJb3oBarenio. CynepmnosabssoBarent obrafzaeT HeorpaHM4eHHOM ¢B06O-
Ao meiicTBMIA B cUcTeMe,

B knueHTckux Bepcusx Mac OS X yueTHas 3anuch cynepnonb3osarens 3abnoKupoBaHa,
B CEPBEPHbIX BEPCUAX — Pa3610KMpoBaHa. UHCTPYKUUM NO Pa3BnoKMPOBaHHUIO y4eTHOM 3a-
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NUCKU Cynepnonb30BaTens Bul HaitAeTe Ha Be6-caite komnaHuu Apple: http://docs.info.ap-
ple.com/article.html?artnum=106290.

npeHTUdUKaTOpP rpynnbl

Kpome Bcero npouero, 3anuch B daiire naposeil COXepKUT YNCIOBOM udenmugpu-
rwamop zpynnbi. OH TaKkXe Ha3HAYAETCA CUCTEMHBIM aJMUHUCTPATOPOM IIPH CO3-
JaHuHu yueTHoi 3anucu. Kak mpaBuio, B daiile naposeil MeeTCH HECKOJIBKO 3a-
nuceil ¢ OfMHAKOBEIM NAEHTHGNKATOPOM rpynnsl. OGBIYHO IPYNIILI HCIIOIb3YIOT-
cs JJ14 pacnpezeseHUs 0JIb30BaTeNe 110 IPOEKTaM MJIM OTHeIaM. ITO II03BOJIAeT
OpraHM30BaTh COBMECTHOE MCII0Jb30BAHVE PECYypPCOB, HallpuMeD ¢ailos, YieHa-
MU oIlpefieJIeHHOH rpynnel. B pasgene 4.5 Mbl yBUAUM, KaK Ha3HAYNTH Daitny Ta-
Kue [IpaBa JOCTyIa, YTo6k! OH OBLJI JOCTYIeH BCEM YWIEHAM MPYIILL ¥ HEJOCTYIIeH
IPYT'UM II0JIB30BATEIAM.

B cucreme cymiecTByerT (aily rpyIi, B KOTODOM YKa3aHbl COOTBETCTBUA HMEH IDYIIT
WX YHCJIOBBIM nieHTHGMKaTopaM. OObIUHO aTOT (ailn HaskBaeTca /etc/group.

IlpeacraBnenve MAeHTHGUKATOPOB II0Jb30BATENIA M IPYNIBLI B YMCIOBOM BHie
cJokuiioch mcropuuecku. s kapgoro ¢ailyia Ha Aucke daiisoBas cucreMa
XPaHUT UJeHTU(DUKATOPHI II0IH30BATENS ¥ IPYNNEL ero Biaajgenbna. IIoCKOIBKY
KaXABIH HIeHTUGUKATOD IpeACTaBIeH JBYX0afTHRIM [IE€JBIM YUCJIOM, AJIS Xpa-
HeHHNd 060MX naeHTHPUKATOPOB TPedyeTcs Bcero yeThipe OaliTa. Ecin 661 BMecTO
HIeHTH(DHUKATOPOB MCIOJIb30BAINCH ITOJIHBIE MMEHA 110JIb30BaTe el ¥ Ipym, mo-
Tpe6oBasioch 6B XPAHHUTH Ha AMCKE 3HAUUTEIbHO O0nbmuil 06'beM HHGODMaIIMH.
Kpome Toro, cpaBHEHHE CTPOK BMECTO CPaBHEHUS I[€JIBIX YHMCeJI IIPH BHIITOJTHEHHH
IIPOBEPOK IIPaB AOCTYIIa BHINIOJIHANOCH 6B ropasio MenjIeHHee.

OpHako yenoseky ynob6Hee paGOTATh ¢ OCMBICJICHHEIMM MMEHAMHM, YeM C YHUCJIOBHI-
MU ujeHTHGUKATOPaMH, II03TOMY (aily napoJieit XpaHUT COOTBETCTBUSA MeXAY
MMeHaM¥ ¥ UAeHTN(PUKATOpaMH I10JIb30BaTe e, a daiin rpynn — MexxkAy UMeHa-
MM ¥4 upeHTRHKaTopaMy rpynn. Hanpumep, koMaHza 1S -1 BHIBOZUT MMeHa BJla-
IenbneB ¢aitnoB, McHoNb3ysa ¢aia mapoJeit Ay npeoOpasoBaHMSA YUCIOBHIX
HeHTHGHUKATOPOB B COOTBETCTBYIOIIHE UM MMeHa I10JIb30BaTeeil.

B paHHux sepcuax UNIX ana npeacrasneHns MaeHTUGMKATOPOB UCMOAbL30BANUCh 16-61T-
Hbl@ YUCNa, B COBPEMEHHBIX BEPCUAX — 32-6UTHble.

Mpumep

HPOI'paMM&, IIpexacrasjieHHadA JJUCTHUHIOM 1.7, BEIBOOUT UAeHTU(DHUKATOPHI HONb-
30BaTesA N Tpynmnel.

JTucmunz 1.7. Boiod udenmuguramopos noav3oeamens u epynnbt
#include "apue.h”
int
main(void)
{

printf(“uid = %d, gid = %d\n", getuid(), getgid());
exit(0);
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JOna nonydyeHus HJeHTU(PUKATOPOB MOJb30BaTEeNA M TPYNIbl HCHOJL3YIOTCHA
pyHKIAN getuid m getgid. 3amyck mporpaMMsl KaeT CIelyIoInye pe3yabTaThl:

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

NpeHTUPUKaTOPbI AONONHUTENbHbIX Fpynn

B momoJHeHMeE K IpymIe, uaeHTHGHUKATOD KOTOPOi yKazaH B daiise naposeii, 6071b-
muHcTBo Bepcuit UNIX 1o3BonfAioT mosb3oBareio GbITh 4iIeHOM APYrHX TPYIIL.
Boepsrle Takasg BO3MOYKHOCTD nosiBMIach B 4.2BSD, rae MokHO 61110 ompeeIuTh
710 16 JOTIOMHUTEILHEIX IPYIH, K KOTOPHIM MOT IPUHALJIEXKATH [I0Jb30BaTENh. Bo
BpeMf BXoJia B CHCTeMy H3 (aiia /etc/group u3BIeKaloTcs nepsrie 16 rpymim, B KO-
TOPBIX IPUCYTCTBYET UMA JAHHOIO IOJH30BATENS, U MX MAEHTUGHUKATOPH] HA3HA-
yatorca udenmuguramopamu donoarnumenvuuix zpynn. Kax Mbl yBHIUM B cie-
nyromeit riase, crangapT POSIX tpeGyer, uTo6bI ollepaiMOHHAS CHCTEMA MTOAAeD-
JKMBAJIa KAK MMHAMYM BOCEMb JAOIOJHUTEIbHBIX IPYIII AJA OAHOIO IIPOLEcca, Of-
HaKo GOJILIIWHCTBO CHCTEM ITOAep:KUBaeT He MeHee 16 Takux rpynm.

1.9. CurHanbi

CHrHaJbl HCIOJIB3YIOTCH, YTOOBI H3BECTUTD NPOLECC 0 HACTYILIEHNH HEKOTOPOTO
cocrossaudA. HanpuMep, ecjiu Iponecc NONBITAeTCA BHIIOJIHHATH AejleHne Ha HOJIb,
OH NOJIYYHT yBefoMJeHHe B Buje curHajia SIGFPE (floating-point exception -
omm0Ka BHITIOJHEHUA OIepaluy C Imiasamieil Touxkoit). IIpoiece Mmoxer pearu-
pOBaTh Ha CUTI'HAJ TpeMs cniocoGamu.

1. UruopuposaTs curaaji. Takas peaknus He peKOMEHAYeTCA JJISA CUTHAJIOB, KO-
TOpPHIE YKa3LIBAIOT HA aNapaTHYIO omuOKY (TAKYI0 KaK JejeHUe Ha HOJIb MJIN
obpamenyne K NaMATH, HaXOAANIeiCA BHe aJpeCHOr0 IIPOCTPAHCTBA IIpoliec-
ca), IOCKOJIbKY pe3yJIbTaT B 3TOM cJIydae HeIpeACKasyeM.

2. PaspemnTs BHINOJHEHNE AHCTBUA 110 YMOUAHMIO. B ciyuae nesleHusA Ha HOJIBb
110 YMOJYaHUIO IPOUCXOLUT aBapHifHOE 3aBepIlIeHHe IIpolecca.

3. Onpegenuts GyHKOMIO, KOTOpas GyaeT BeI3BaHa A1 06paboTKu curHasa (Ta-
KHe QyHKIUH Ha3LIBAIOT Nepexsamyukamu cursanos). Onpenenmns cBo co6-
CTBEHHYI0 QYHKIIMIO, MBI CMOYKeM OTCJIE}KUBATH ITOJIyUeHNe CUTHAJIa ¥ pearu-
poBaTh Ha HETo II0 CBOEMY YCMOTPEHHIO.

CHrHaJIBl IOPOKAAIOTCA BO MHOTMX CHTyauusax. J[Be KJIaBUIIM TepMHHAJA, U3-
BEeCTHBIE KaK Kaasuwa npepviéanus (Control-C mam DELETE) m kaasuwa 6vixoda
(wacro Control-\), HCIIOJB3YIOTCA AJA NPEPLIBAHNSA PaboTH TeKyIIero mpouecca.
JIpyroii cioco6 reHepanuy CHrHaja — BLI3BATL GyHKIMIO kill. C noMombIo 3ToMH
PyHKIUM OQUH IPOLECC MOYKET IOCJATh CUTHAJ Apyromy mnponeccy. EcrecTseH-
HO, 3TA CUTyalUfA MMeeT CBOM OrpaHHYEHHUS: YTOGHI IOCHATh CHUTHAJ IIPOIECCY,
MBI JOJI’KHEI GBITE €ro BIaJesbleM (MM CYyIepIoab3oBaTeIeM).
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NMpumep

BcrnoMHHTE IPUMeD npocTeiimeit KomanaHo# o6onouky us auctunra 1.5, Ecau
3aIlyCTHTh 3Ty IPOrpPaMMy U Ha)KaTh KJjaaBuury npepsisanus (Control-C), mponece
3aBepIINT PaGOTy, IOCKOJIBKY PeaKIIMs 110 YMOTYAHKIO Ha STOT CHIHAI, Ha3hlBae-
b1t SIGINT, 3akJjIouaeTcs B 3aBepIneHHMM Iponecca. IIponecc He coobmua anpy
0 TOM, UTO PeaKIiis Ha CHTHAJ JOJKHA OTJINYAThCS OT AeHCTBHA 0 YMONYAHUIO,
[103TOMY OH 3aBEpIIaeTcs.

Yro6pl I€pEeXBATUTh 3TOT CUTHAJ, IPOrpaMMa ROJIMKHA BHI3BaTh PYyHKIMIO Sig-
nal, mepeas eif UMA QYHKINK, KOTOPAA JOJKHA OLITH BRI3BaHA NP IOJyY€HUN
curuaia SIGINT. B crexyiomem npumepe aTa GyHKINA HadeiBaercda sig_int. Ora
[POCTO BHIBOAMT Ha 9KPaH coobleHre X HOBOe NIPHUTJalleHre K BBOAY KOMaH/EL.
Ilo6asuB 11 cTPOK B IporpaMmy M3 JHCTHHra 1.5, MBI IOJAYYUM BepCHIO, NIpex-
craBieHHYIO JJucTHHTOM 1.8 (1o6aBieHHEle CTPDOKY 0603HaYE€HEI CHMBOJIAMY «+»),

Jucmune 1.8. Ymenue xomand co cmandapmmuozo 6600a u UX 8bLNOJIHEHUE

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

+ static void sig_int(int); /+ Hawa ¢yHKUMA-NEpPExXBaTuuK */

+
int
main(void)
{
char buf[MAXLINE]; /* n3 apue.h =/
pid_t pid;
int status;
+ if (signal(SIGINT, sig_int) == SIG_ERR)
+ err_sys(“ounbka su3oBa signal”);
+
printf("%% "); /+ suBecTU npurnawenue (printf ucnonbayet =/

/* nNOcNefoBaTenbHOCTb %%, */
/* 4TOOb BHBECTW CuMBON %) */

while (fgets(buf, MAXLINE, stdin) !'= NULL) {
if (buf[strlen(buf) - 1] == '\n")
buf[strlen(buf) - 1] = 0; /+ 3aMeHWTb CWUMBON NEPEBOAA CTPOKU */

if ((pid = fork()) < 0) {
err_sys("ownbka Bw3osa fork™);

} else if (pid == 0) { /* [o4epHwit npouecc */
execlp(buf, buf, (char +)0);
err_ret("HEeBO3MOXHO BHMOMHWUTL: %S, buf);
exit(127);

}

/* POAUTENsCKM Npouecc */

if ((pid = waitpid(pid, &status, 0)) < 0)
err_sys("ownbka Bw3oBa waitpid");
printf("%% ");






