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Chapter 2.1. 0630p apxurexTypsl 4.4BSD

2.1.1. IlogcucremMsl u aapo 4.4BSD

Snpo 4.4BSD mipefocTaBiigeT YeThblpe 0as30BbIX IIOACHUCTEMBI: IIPOIeCChl, (GAMIOBYI0 CUCTEMY,
KOMMYHUKAIIUHU U 3aIlyCK CUCTEeMBI. JTOT pasfesl IIepeyuc/deT, B KaKOM MeCcTe 3TOM KHUTHU
OIlMCaHa Kak[ast U3 3TUX II0/ICUCTEM.

1. IIportecckl 06pa3yIOT IIOTOK YIIPaBJIeHUS B afpeCcHOM ITpOCTpaHCTBe. MeXaHU3MbI CO3[JaHUs,
3aBepIIleHUs U pyTrHue YIIpaBJIsIIoNIie IIPoIecchl ommrcaHbl B [71aBe 4. /11 KajXK/[0To IIporfecca
cuCTeMa MYJIbTUILIEKCUPYeT OT[eJbHOe BHPTyaJbHOe aJpecHoe IIPOCTPAHCTBO; TaKoe
yIIpaBJIeHHe ITaMSIThI0 06CyKaetcs B [1aBe 5.

2. MexaHU3M [0CTyIla II0Jb30BaTess1 K (GaiIoBOM cUCTeMe U YCTPOMCTBAM OJUH U TOT Ke;
obImye acmekThl o060CyXzparTcd B IsaBe 6. daiyioBasg cucTeMa sBJseTcd HabopoM
UMeHOBaHHBIX HalIoB, OpraHU30BaHHBIX B IPEBOBU/IHYI0 HePAPXUI0 KaTaJIOr0B, a OIlepaliuu
10 yIIpaBJIeHUI0 UMU IIpe/cTaBJIeHb] B [71aBe 7. Paiiyibl pacliosiararoTcsa Ha TaKUX GU3NUeCKUX
HOCUTeJIAX, KaK AUCKU. 4.4BSD mojep XKrBaeT HeCKOJIBLKO THUIIOB OpraHU3aliiy JaHHBIX Ha
IWCKe, KaK OIIMCaHO fasiee B [U1aBe 8. JlocTyml K ¢aiiiaM Ha yJaJleHHBIX MalllMHAaX SBJISETCS
peaMeTOM 06CyXaeHus B IvtaBe 9. /lyia gocTyma K cucreMe TepMHUHaIbl HCIIOJIB3YIOTCSA
TepMUHaJIbL; UX QYHKITMOHUPOBAHUIO IIOCBAIeHa I1aBa 10.

3. MexaHU3Mbl KOMMYHUKAIIUN, IIpefoCTaBisieMble TpagUIIUOHHBIMU UNIX-cucTeMaMy,
BKJIIOUAIOT O{HOHAIIpaBJIeHHbIE IIOTOKKA 6aMTOB MeXKIy CBsI3aHHBIMU IIpolleccaMi (CMOTpUTe
MaTepHaJ O KOHBelepax B Pasmesne 11.1) U usBellleHHe 00 HCK/IHUYUTENBHBIX COOBITHUAX
(cMoTpuTe MaTepuan O curHasax B Pasgese 4.7). B 4.4BSD mnMeeTcd TakyKe MeXaHU3M
MEeJXKIIPOILIeCCHOIO0 B3aMMOJENCTBUA MeXKAy IIpolleccaMM. ITOT MeXaHH3M, OIIMChIBaeMBbIU B
[7maBe 11, MCHob3yeT CIIOCOOBI [JOCTYIIA, OTIMYAKOIHecs OT TeX, UTO HCIIOJb3YITCA B
$aiyIoBOM CHCTeMe, HO, KaK TOJIBKO COeJWHEeHHe YCTaHOBJIEHO, IIPOIlecC MOXKeT paboTaTh C
HUM, KaK O0yATO 3TO KOHBeMep. iMeeTcs U MeXaHU3M paboTHI C CEThI0, OIIHMCHIBaeMbIN B I71aBe
12, KOTOPBHIM OOBIYHO HCIIOJIb3yeTCd KaK CJI0M Hibke MexaHusma IPC. B TiaBe 13 pmaercs
IeTajJbHOe OIMCaHWe KOHKPeTHOM peasn3aliiyi MeXaHu3Ma paboTsl C CEeThIO.

4. B 110607 OIlepariiOHHOMN CHUCTeMe IIPUCYTCTBYIOT BOIIPOCHI YIIPaBJIeHHUs, TAKHe, KaK ee 3aIyCK.
3amyck U BOIIPOCHI YIIpaBJIeHUs 06cy>katoTcs B [1aBe 14.

Paszessl ¢ 2.3 110 2.14 mIpe[CcTaBJIsIIOT CO00M BBOJHBIM MaTepHasl, OTHOCSIITUNCA K IJIaBaM C 3 II0
14. Mpl oIpefesM TIOHATHUSA, KOCHEMCSI OCHOBHBIX CHUCTEMHBIX BBISOBOB M PacCMOTPUM
UCTOpUYEeCKHe pas3paboTku. HakoHell, MBI paccKakeM O IIpUYMHAX MHOTHUX KJ/IFOUEBBIX
apXUTEeKTYPHBIX PeIlleHUN.

2.1.1.1. Axpo

S0po sgBJIgeTCS YacThI0 CHUCTeMBbI, KOTOopas paboTaeT B 3all[UIIeHHOM peXHMe U YIIpaBJseT
ITOCTYIIOM BCeX IT0JIb30BaTeIbCKUX IIPOTpaMM K HHU3KOYPOBHEMY allllapaTHOMY 06ecIleueHUIo (K
npumepy, LIIV, auckaMm, TepMHHaJIaM, CeTeBbIM CBS3sM) U IIPOTPaMMHBIM KOMIIOHEHTaM (K
npumepy, GaiiioBoM cucTeMe, CeTeBBIM IIPOTOKOJIaM). SIApo IIpefocTaBiisieT OCHOBHBIE
IIOZICUCTEMBI; OHO CO3/IaeT IIPOIlecChl U yIpaBJsieT UMH, IIpefoCTaBiIsieT GYHKITUH [JIs1 JOCTyIIa K
¢aiioBoi cucTteme U ciayk6aMm cBg3u. Takue QYHKIIMM, Ha3blBaeMble CUCMEMHbIMU 8bl1308AMU,



OOCTVIIHEI ITPOITeCCaM II0JIb30BaTeJler B BH]IE O6UOJIMOTEUHBIX II0AIIPOTrpaMM. JTHU CUCTEMHbIe
BBISOBEI ABJIAIOTCA €IHMHCTBEHHBIM crrocoboMm OOCTyIIa K 3THM IIOACHCTEMAM. HO,I[pOGHO
MeXaHH3M paGOTLI CHCTEMHBIX BBI3OBOB [Ja€TCd B [s1aBe 3, BMecTe C ONHMCAaHUEM HEKOTOPhIX
MeXaHHu3MOB dapa, pa60Ta KOTOPBIX He 4dBJIAeTCAd IIPpAMBIM pPeE3yJIbTaTOM IIpOIfecca,
BBITIOJ/IHATIOIITET O CUCTEeMHBIU BBI3OB.

SA0po, TI0 TPaAUITUOHHOM TEPMHHOJIOTHUH OIEePAIlMOHHBIX CHUCTEM, SIBJISIETCS MaJIEeHBKUM KYCKOM
IIPOTPAaMMHOTO0 06ecIieueHUs], KOTOPOe IIpPefoCTaBIsgeT TOJAbKO MUHUMAJIbHBIN Hab0p IIO/ICUCTEM,
HeOOXOAVMBIN [UI1 peasd3aliuyd [OIIOJHUTEJNbHBIX CIy>KO OIlepalfMOHHONM CHUCTeMBL. B
COBpeMeHHBIX HCCJIe/IoBaTe/IbCKUX OIlepallMOHHBIX CUCTeMaX — TaKuX, Kak Chorus [Rozier et al],
Mach [Accetta et all, Tunis [Ewens et all, u V Kernel [Cheriton] - Takoe pa3zgesieHHue
OYHKITMOHAJIBHOCTH BBIIIOJIHEHO He TOJIBKO JIOTHUeCKU. Takue Ciy>KObI, Kak GpaloBble CUCTEMBI
U CeTeBble IIPOTOKOJIBL, BBIIIOJIHEHBI B BHJle NPUKIAJHBIX IIPOI[ECCOB KIHEHTOB S/ipa WU
MUKPOSIIpa.

Snpo 4.4BSD He pa3buBaeTCd Ha HECKOJIBKO IIPOIECCOB. ITO OCHOBOIIOJIATaloIllee apXUTEKTypHOe
pellleHre OBLIO CHeJaHO B CaMbIX paHHUX Bepcusax UNIX. B mepBBIX AByX peanusanusax Kena
Tommcona (Ken Thompson) He 6BLJII0 0TOOpa’kaeMoOM IIaMATH, U II03TOMY He OBLIO aIlliapaTHOIro
pasuyus MeXKAy aJpeCHBIM IIPOCTPaHCTBOM II0JIb30BaTesd U sijpa [Ritchie]. Mormia 65l OBITH
IIpyUyMaHa CrucTeMa o6MeHa COOOIeHUsAMHU KaK peasbHO peasikdyeMasi MOZiesb IIPOIeccoB sapa
U Toyb30oBaTesd. /I IIPOCTOTBI U yBeJWYEHUSA IIPOU3BOJUTEJBHOCTH OBLIO BBIOPAHO
MOHOJIMTHOe A1po. K ToMy ’Ke paHHUe g/ipa ObIIM MaJIeHbKUMU; BKIIOUEeHHEe TaKUX II0[[CUCTEM,
KaK ceTeBble KOMMYHUKAIlMU, B AP0 YBeJWYHJIO ero pasMmep. CoBpeMeHHBbIEe TeHIEHIIUH B
006J1aCTH OIIepalfOHHBIX CUCTEM CBOJATCI K YMEHBIIIEHUIO pasMepa spa 3a cyeT IIepeBofa TaKUX
CJIy>K0 B II0JIb30BaTEJILCKOE afpeCHOe IIPOCTPAHCTBO.

[Tosib30BaTeI OOBIYHO OOIIAXOTCA C CHUCTEMOM 4Yepe3 WHTepPIIPeTaTop sA3blKa KOMaH,
HasbpIBaeMblil 000Ji0ukoi (shell), ¥, MOXKeT OBITb, 4Yepe3 [OIOJHUTeJbHbIe IIPUKJIATHbIE
I10J1b30BaTeJbCKUE IIporpaMmbl. Takue IIporpaMMBbI U 000JI04Ka peali30BaHbl B BU/IE IIPOIECCOB.
[Togpo6HOe omHcaHve TaKUX IIPOTPaMM BBIXOAUT 3@ PaMKU 3TOM KHUTH, KOTOpas NpaKTUYeCKHU
II0JIHOCTBIO ITOCBSIIleHa paboTe spa.

B pasgesiax 2.3 1 2.4 OIIUCHIBAIOTCI CEPBUCHI, IIpeloCcTaBsieMble sapoM 4.4BSD, u maeTcst 0630p UX
apxuTeKTypHl. [locienyrolye Iy1aBbl OIIUCHIBAIOT II0APOOHOCTH apXUTEKTYPHI U peaInu3aliii 3TUX
cepBHCOB B 4.4BSD.

2.1.2. Opranu3sanuda saapa
B aToM paspesie MBI pacCMaTpuUBaeM OpraHusaruio aapa 4.4BSD ¢ IByX TOUEK 3peHUsd:

1. Kak  craTHyecKMd  6GJIOK  NPOrpaMMHOTO  obecliedeHHs],  KaTerOPHU3yeMBIH  II0
GYHKITMOHATIBLHOCTH MOJTYJIeH, COCTaBJISIONIUX SIPO

2. B ero ruHaMHKe, KaTeTOPHU3yeMOH 110 YCIyTaM, IIpe/[0CTaBIsIeMbIM IT0/Th30BaTE ISIM

Camass OGoJsiblllag YacCThb sfipa peayM3yeT CHUCTeMHbBIe VYCJIYTH, K KOTOPHIM IIPHJIOKEeHUS

o6palarTcs yepe3 CUCTeMHbIe BBI30BHL. B 4.4BSD 3To mporpaMMHoe o6ecIieueHre OpraHu3yeTcs
TI0 CJIeYIOIINM IIPUHITUTIaM:

» Ba3oBbIe IIOJICHCTEMBI spa: 00pa0OoTKa TalMEepoOB M CHUCTEMHOTO TaiiMepa, YIIpaBJIEHHE



JECKPHUIITOPaMH4 U IIpOorecCaMu
Ho,zg/:gepxﬂca YIIpaBJIEHUS ITIaMATBIO: IIOAKAYKa XU BBIT'PY3Ka

O6mecrcreMHble HHTepQelChl: BBOJ/BBIBOZ, VyIIpaBJeHHe U MYJIbTHILIEKCHPOBaHHUE
oIepaIiui, BBIIIOJIHAEMBIX Ha/l JeCKPUIITOPaMHU

dartoBag cucrteMa: Ganiibl, KaTaJory, mpeobpazoBaHre MapIIpyTOB, 6JIOKUPOBKA GaiyioB U
yIpaBjeHHe 6ydepoM BBO/A/BBIBOIA

ITogmepskka paboTel C TepMHHaJaMU: [paliBep TePMHUHAJIBHOIO HHTepdeiica U pPeXUMBI
paboTel TEPMUHAJIBHOTO KaHasla

[ToacucTeMbl MEJKITPOIIECCHOTO B3aHMOﬂ6ﬁCTBHHI COKETEI

Ho,zg/:gepmxa CeTeBbIX KOMMYHHK&HHﬁZ KOMMYHUKAITMUOHHBIE IIPOTOKOJIBI H O6H.I€C€T€BBI€
IIOACHCTEMEBI, TaKHE, KaK MapIIIPyTU3aIlud

Tabauua 1. MawuHHO-He3aguUCUMOe Npo2pammHoe obecneuerue 8 ss0pe 4.4BSD

KaTeropus CTpoK Koza IIponeHT OT CTPOK sAApa
3aroJIOBKU 9,393 4.6
WHUIUAIU3a1Usg 1,107 0.6
TIOJICHCTeMEI sIpa 8,793 4.4
YHUBepcajbHble UHTepperchl 4,782 2.4
MEeJKIIPOIlecCHOe 4,540 2.2
B3aUMOJIeUCTBUE

paboTa ¢ TepMHUHAJIOM 3,911 1.9
BupTyasibHad naMaThb 11,813 5.8
yIIpaBJjieHue vnode 7,954 3.9
uMeHa B palyIOBOM CUCTEMBI 6,550 3.2
OpICTpOe XpaHUIUIle paiaoB 4,365 2.2
JIoruyeckasi CTpyKrypa 4,337 2.1
$aisI0BOro XpaHUIUIIA

XpaHuIuine GanaoB B IIaMATH 645 0.3
cd9660 daiiroBasd cucremMa 4,177 2.1
pasryHble GparioBble 12,695 6.3
cucrteMsl (10)

ceTeBas ¢aroBas cucTeMa 17,199 8.5
CceTeBOe B3aUMO/IEHCTBHE 8,630 4.3
UHTEPHET-IIPOTOKOJIBI 11,984 5.9
IIPOTOKOJIBI ISO 23,924 11.8
IIPOTOKOJIBI X.25 10,626 5.3
IIPOTOKOJIBI XNS 5,192 2.6



bojsibmiag  4acTh IIPOTpaMMHOTI0 obecrieuyeHUsI B 3THUX KaTeropusix 4BJISIETCAd MAIIHMHHO-
He3aBHUCUMOM U IlepeHoCuMa MeXy pa3JIMdYHbIMU allllapaTHBIMHU aPXUTEKTYpPaMHU.

MaIuHHO-3aBUCUMBIe acleKThl s/ipa OTAeJIeHbl OT OCHOBHOrO KO/la. B 4aCTHOCTH, HU B OJHOH
YaCcTH MAIIMHHO-HE3aBUCHMOIO KOJila He COIEpP)KUTCS KO/ia, 3aBHUCHUMOT0 OT KOHKPETHOM
apxuTeKTyphl. Korma TpebyeTcs: IIPOU3BECTH JAeMCTBUS, 3aBUCHUMBIe OT apXUTEKTYpPhl, MaIllHHHO-
HEe3aBUCHUMBIA KOJi BBI3bIBaeT QYHKIIHI0, 3aBHCUMYK OT apXUTEKTyphl MaIIIMHBI, KOTOpas
HaxXO[UTCI B MAaIlIMHHO-3aBUCHUMOM 4YaCTH Koja. MaIlllMHHO-3aBUCUMOE IIPOrpaMMHOE
obecIieueHue BKJIIOUaeT B ceodst

* HHU3KOYpOBHEBEIE IEMCTBUS 110 3aITYCKY CUCTEMBI

* O6paboTKa UCKIIUYUTEIbHBIX CUTyalluN U IIpephIBaHUN

* HU3KOypOBHEBBIe MaHUITYJIAIIMH IIPOIECCOM BO BpeMs paboThI

e KoHbUTYpaIiugd 1 HHUITUaAJIU3alvd allllapaTHBIX YCTPOUCTB
ypart I I y

o IloamepsKKa yCTPOMCTB BBO/Ia/BRIBO/IA BO BpeMst paGOTHI

Tabauya 2. MAWUHHO-3a8UCUMOE Npo2pamMmHoe obecneueHue 019 HP300 6 siope 4.4BSD
KaTeropus CTpoK Koa IIponeHT OT CTPOK sAApa

3aroJIOBOYHbBIE QaniIbl, 1,562 0.8
3aBUCHMBbIe OT MalllHHEBI

3aroJIOBOYHbIe $pariIbl 3,495 1.7
IpariBepoB YCTPOMCTB

HUCXO[IHBIN KOJ IpaiiBepoB 17,506 8.7
YCTPOMCTB

BupTtyasbHadg 1aMATh 3,087 1.5
KO[I, 3aBUCAIIINUHI OT JPYTUX 6,287 3.1
MallluH

IIOAIIPOrPaMMEI Ha S3bIKe 3,014 1.5
acceMmbsiepa

coBMecTHMOCTEL ¢ HP/UX 4,683 2.3

MalnHHO-He3aBUCUMOe IIporpaMMHoOe obeciieyeHue B sgzpe 4.4BSD IIOKasbIBaeT CTaTUCTUKY
MaIllTMHHO-He3aBUCUMOI'0 KO0/ia, KOTOPBIM cocTaBideT Anpo 4.4BSD g HP300. Yumcia Bo BTOpPOM
KOJIOHKe 0003Ha4aroT KOJIMYEeCTBO CTPOK HMCXOJHOIO Koja Ha sA3bIKe C, 3ar0JIOBOYHBIX (ailioB U
acceMbiiepHOro koza. IIpakTH4YeCKH BeChb KOJ| sifjpa HaIlMCaH Ha s3blKe IIporpaMMHpoBaHus C;
MeHee [BYX IIPOIIEHTOB HAIIMCAaHO Ha sA3bIKe accembisiepa. Kak IIOKaseIBaeT CTAaTHUCTUKaA B
ManinHHO-3aBUCUMOe IIporpaMMHoOe ob6ecrnieyeHue g HP300 B sapgpe 4.4BSD, MalllMHHO-
3aBUCHMBIN KOJl, He BKJIIOUAOLIUi Iofnepkky HP/UX M yCcTpOMCTB, cocTaBjsgeT MeHee 6.9
IIPOIIeHTa spa.

JIumb Majiasg 4acTh g7pa OTBedaeT 3a MHUIIMAIM3AIlNI0 CUCTEMBI. ITOT KOJ MCIIOJIb3YeTCsl IIpU
Ha4a/bHOlU 3aepy3ke CHUCTEMBI [JI1 ITlepexofia B pabouMil pe)kKUM U OTBedaeT 3a HACTPOHKY
alrmapaTHOTO U IIPOTPAaMMHOTIO OKpy>KeHUs sapa (obpatuTech K I[7aBe 14). HekoTopble
oIlepaIfOHHbIe CHUCTeMBI (0COGEHHO Te, YTO OrpaHHUYeHbl 00beMOM GQU3NYECKOH ITaMsITH)



BBIIIOJIHAIOT JIeMCTBUA I10 BBITPY3Ke HJIH NepeKkpbimuio IIPOrpaMMHOI0 KO0/ia, BBIIIOIHSOIET0 3TU
(YHKIIMM, II0CJIe OKOHYaHHS ero paboThl. SAxapo 4.4BSD He paboTaeT IIOBTOPHO C IIAMSAThHIO,
HUCII0JIb30BAaHHOM HadaJIbHBIM KOZOM, IIOTOMY YTO 3TOT 00beM IIaMATHU cocTaBisgeT MeHee 0.5
IIPOLIEHTOB PeCYpCoB s/pa, UCIIOJb3yeMbIX Ha THUIIMYHOM MallMHe. TakyKe HadaJIbHBIM KO He
HaXO0JIUTCS TOJILKO B OJTHOM MeCTe sif[pa - OH paccpefoTo4YeH Be3jie, U 0OBIYHO IOSIBJIIETCI TaM, I7ie
JIOTUYeCKHU CBA3aH C 06 beKTOM UHUIINaIU3aliH.

2.1.3. Cixy>K0bI s1Apa

PasrpaHuueHne MeXX[y KOJOM YPOBHEU sfipa U II0JIb30BaTeJssa 00eCclleqrBaeTCsl alllapaTHBIMU
MeTO/laMM, IIpefloCTaB/sIeMbIMU O000pyZoBaHUeM. Sapo paboTaeT B OTAEJbHOM aJpeCHOM
IIPOCTPaHCTBe, KOTOPOe HeJOCTYIIHO IIpoIjeccaM I10JIb30BaTessl. [IpuBUIerupoBaHHble ollepaliiu
- TakKue, KaK OCYyIlleCTBJIEHHEe BBOJa/BbIBOZla M OCTAaHOBKAa MO/ ILIeHTPaJbHOTO IIpolieccopa
(CPU) - mOCTYIIHBI TOJBKO AAPY. [IpUI0KeHUS [1e1al0T 3aIIpoChl SIIPY Ha JOCTYII K ero cepBUCaM
IIPH IIOMOIIM CUCMEeMHbBIX 8bl130608. CHCTEMHBIE BBISOBBI HMCIIOJIb3YIOTCA I yKasaHUd AApy Ha
BBITIOJTHEHME KaK CJIOKHBIX Ollepaliui, TaKUX, KaK 3alliCh JaHHBIX BO BTOPUYHBINA HOCUTEJIb, TAK
U IIPOCTBIX, TAKUX, KaK II0JIydeHHe TeKyIller0 BpeMeHU. Bce cucTeMHBIe BBISOBBI BBIIIOJIHAKTCS
CUHXPOHHO C TIpWIOKeHHeM: IIpuio)keHue He OyzeT IIPOLOJDKaTh paboTy, IIOKa SApo He
BBIIIOJIHUT [E€UCTBHs, COOTBETCTBYIOIIMEe CHCTEMHOMY BBISOBY. SIIpO MOJKeT 3aBepIlUTh
HEeKOTOphle OIlepalluy, CBg3aHHbIe C CHUCTeMHBIM BBI30BOM, II0C/Ie ero OKOH4YaHusd. Hampuwmep,
CHUCTEMHBIM BBI30B Write OyZeT KOIIUPOBATh 3allMChiBaeMble JaHHBIe OT I10JIb30BaTesIbCKOIO
nponecca B Oydep sapa, IOKa IIPOIleCC HAXOAUTCA B OKUJAHUU, HO, KaK IIpaBUJIO, OymeT
HeMeJJIEHHO 3aBepIIaThCd [0 TOro, Kak 0ydep sapa peasbHO OyJeT 3allcaH Ha JUCK.

CHUCTeMHBIH BBI3OB OGBIYHO peaiM3yeTcsl KaK alllapaTHOe IIpephIBaHUE, KOTOPOe H3MeHSEeT
peoxxuM pa6oTel CPU u Tekylee oToGpakeHHe aJIpeCHOTO IIPOCTpaHCTBa. IlapameTphl,
IepefaBaeMble I0JIb30BATESIMU CHUCTEMHBIM BBI30BaM, II€pesl UCIIOIb30BAHUEM ITPOBEPSIIOTCS
smpoM. Takasi IIpoBepKa o6GecriedrBaeT I1eJIOCTHOCTh CUCTEMEL. Bce ImapaMeTphl, Ilepe/ilaBaeMble B
SITPO, KOITUPYIOTCS B aZipecHoe IPOCTPAHCTBO SIIpa, IJIs1 TOT0, UTOOBI IIPOBEpeHHbIe ITapaMeTpPhI He
MOIJIU OBITh M3MeHeHHl B pe3yJbTaTe IOGOUHOTO JeMCTBUSI CUCTEMHOIO BBI3OBa. Pe3ysbTaThl
BBITIOJTHEHUSI CHCTEMHOTO BBI30BAa BO3BPAIAIOTCS SIAPOM JIMGO0 B alIlapaTHBIX PETHCTPAX, JUG0
KOITMPOBAHHUEM MX 3HAaUEHHHU B 06JIaCTU MaMSITH, YKa3aHHBIE I10/Ib30BaTesieM. Kak U mapaMeTphl,
IepeJlaHHble B S/IPO, ajzpeca, HCIIOJIb3yeMble [IJIT BO3BpAIleHUsI Pe3yJIbTaToB, [OJ/DKHBI OBITH
IIPOBepeHHI Ha TO, UTO OHU SBJITIOTCS YaCThI0 a[peCHOT0 IIPOCTPaHCTBa HPMJIoKeHUs. Ecau mpu
06paboTKe CHCTEMHOTO BBI30BA SIAPOM BO3HUKAaeT OINMHOKa, KOJ OIMMOKK BO3BpaIlaeTcs
II0JTb30BaTe0. B ciayyae sI3bIKa IporpaMMUpoBaHUs C KOZ 3TOM OIIMOGKU COXpaHSeTCs B
17106/ IbHOM IepeMeHHOU errno, a QyHKITHS, COOTBETCTBYIOIAsl CHCTEMHOMY BHI30BY, BO3BpaIljaeT
B KauecTBe pe3ysbTaTa 3HaueHHe -1.

ITosib30BaTeIbCKUeE IIPUJIOXKEHUS U AP0 paboTarT He3aBUCUMO JPYT OT Apyra. 4.4BSD He XpaHUT
yIIpaBJIdIolye O0JIOKH BBOJA/BBIBOJA U APYIHe CBI3aHHBIE C OIlepPalfiOHHOM CUCTEeMOM CTPYKTYPBI
OAaHHBIX B aZipeCHOM IIPOCTPAHCTBE IIPHUJIOKeHHsd. KaskaoMy I10JIb30BaTe/IbCKOMY IIPUI0KEHUIO
IIpef0CTaBJIIeTCI He3aBUCHMOe a/ipeCHOe IIPOCTPAHCTBO, B KOTOPOM OHO M BEIIIOJIHAETCH. Sapo
BBITIOJIHAET OOJIBIINHCTBO YIIPaBJAIOIIUX NeMCTBUN, TaKHUX, KaK IIPHOCTAaHOBKa IIpoliecca Ha
BpeMsI BEIIIOJTHEHH IPYroro, HesaMeTHO [JI1 Y4aCTBYIOIIIUX IIPOIIeCCOB.



2.1.4. YiipaBjieHHe mporeccaMu

4.4BSD mopmep>KUBaeT MHOI03alauyHOCTh. KakKmad 3ajadya WM BBIINOJHSIOIIAKUCA II0TOK
HaswpIBaeTca npoueccom. Konmexkcm 1portecca 4.4BSD cOCTOUT U3 COCTOSHUA I10JIb30BaTEJIHCKOr0O
YPOBH{, BKJIKUYAad COAEP>KUMOE ero agpecHOro IIPOCTPaHCTBA UM OKPY)XEeHUS BpeMeHU
BBIIIOJIHEHU, ¥ COCTOSIHUS YPOBHSA Apa, B KOTOPBIM BKJIIOYAIOTCH ITapaMeTphl IIAHWPOBIIIUKA
3a/1a4y, YIpaBJISIOI[He Pecypchl U UAeHTUPUITUPYIOIasd UHOPMAITUI. B KOHTEKCT BKJIHOUAeTCd
BCe, UTO UCHIOJIL3YeTCd SAMPOM IIPU IIpPeoCTaBJIeHUU CBOMX CEPBHCOB IIporieccy. Ilosb3oBaTenun
MOTYT CO3JaBaTh IIPOIleCChl, YIIPaBJIAThL MX BBIIIOJIHEHWEM U II0OJy4YaTh YBeJLOMJIEHUA IIPU
H3MEeHEeHUH COCTOSHUS BBIIIOJIHEHUS IIpoIleccoB. KakmoMy ITpolieccy HasHadaeTCsd YHUKaIbHOE
4HCJI0, Ha3blBaeMoe udeHmuguxkamopom npouecca (PID). 3TO YHUCI0 HUCIIOIb3YeTCSd SAAPOM IJIS
UIeHTHUOUKAIIUM IIpollecca IIPU COOOIEHUU II0JIb30BaTeJ 0 00 M3MEHEHUHU ero COCTOSIHUS, U
II0JIb30BaTesIeM I YKa3aHUs IIpoIlecca B CUCTeMHOM BBLI3OBe.

Smpo cosgaeTr Iporiecc, Ay6JHpPys KOHTEKCT [PYroro IIporiecca. HOBBIM IIpoIjecc CUHTaeTCd
NOPONCOEHHBIM NPOUELCCOM UCXOIHOIO pooumMebCko20 npouecca. KOHTeKCT, KOIIUPyeMBbI B X0fie
CO3/TaHMA IIpoIfecca, BKIYaeT KaK COCTOSIHHE BBIIIOJIHEHHU IIPOoIiecca YPOBHS II0JIb30BaTeJIs, TaK
U CHCTeMHOe COCTOsIHHe IIpoliecca, yIIpaBJsieMoe sIpoM. Ba’KHbIe KOMIIOHEHTBI COCTOSIHUSA sapa
OITMCaHEI B IJ1aBe 4.

JKu3HeHHbLI YuKA npouecca

arent
OCess

Jfork

JKM3HeHHBIN ITUKJI ITpoIjecca M300pajkeH Ha pPHUCYHKe JKM3HeHHBIM MK/ Imporiecca. IIporiecc
MOYKET CO3aTh HOBBIU ITPOIIeCcC, KOTOPHIH SIBJIIeTCS KOITHEeH HCXOIHOTO ITpoliecca C IOMOIITLIO
CHUCTEMHOTO BBI3OBa fork. Bo3BpaT u3 BBI30Ba fork IIpOMCXOAUT [ABa pasa: OAMH pa3 B
POUTEILCKOM IIpoIlecce, B KOTOPOM BO3BpalllaeMoOe 3HaueHUe SIBJsIeTCS HUIeHTUQUKATOPOM
IIOPO’K/IEHHOT0 IIpoIlecca, ¥ BTOPOM pa3 B IIOPOKAEHHOM IIpoIiecce, B KOTOPOM BO3BpalljaeMoe
3HaueHHe paBHO 0. CBSI3b POIUTETL-IIOTOMOK IIOPOYKIAET HEePAPXUUECKYI0 CTPYKTYPY IIPOIECCOB
B cucTeMe. HOBBIH IIpoIiecc MMeeT AOCTYII KO BCEM pecypcaM ero poJuTesis, TAKUM, Kak aiioBrie
IEeCKPUIITOPHL, COCTOSIHHE 06paG0TKU CUTHAJIOB U pacipe/iesieHre ITaMsTH.

X0oTd ecTb CHUTyalldM, KOIZla IIpOoIlecC OOJ/DKeH OBITH KOIIMeM CBOero poauTessd, HauboJee
TUIIMYHBIM M II0JIE3HBIM JeMCTBUEM SBJILeTCd 3arpy3ka U BBIIIOJIHEHUE APYIOo IIPOrpaMMEBL
[Ipomecc MOXKeT 3aMeCTHUTL cebs o6pa3oM IIaMATHU [APYroidl IIpOorpaMMebl, IiepefaBas BHOBbBb
CO3ZaHHOMY 06pa3y Habop IapaMeTpoB, IIPU IIOMOIIM CHCTEMHOIO BBI3OBa execve. OMHUM U3
IapamMeTpoB sABJdeTcd UM daliiya, Cofep)XKHMoe KOTOPOro HMeeT ¢opmarte, pacliosHaBaeMbIA
CHUCTEMOH - 3TO JINOO0 JBOUYHBIN BBIIIOJIHIEeMBIN $aiil, 1u60 ¢pail, KOTOPBIN IPUBOSUT K 3aIlyCKy
YKa3aHHOM IIpOrpaMMBbl MHTePIIPeTaIuH 111 00paboTKHU ero COLepKUMOIO.

[Iporiecc MO>KeT 3aBEPIITUTH Pab0Ty, BHIIIOJIHUB CUCTEMHBIN BBI30B eXit, IIOChLIAI0IHUI 8-0UTOBOE
3HaYeHHe COCTOSHHSI 3aBEpPIIeHHUS CBOEMYy pOAMTeN 0. Ecay IIpollecc XOdYeT IlepejaTh
POAUTENILCKOMY IIpOIleccy HHGOpMaIMIO, IIPEBHIIIAIOITYI0 OAUH 6AUT, OH JOJ/DKEeH JIMO0 CO3/aTh



KaHaJl MEeKIIPOI[eCCHbIX KOMMYHUKAITUN TPU MOMOIIM KOHBEWEPOB WM COKETOB, WIH IIPU
IIOMOIITY IIPOMEKYTOUHOro ¢pariaa. KoOMMyHUKaIMU MeK1y IpoljeccaMi IOAPOOHO 006CYKIar0TCs
B Is1aBe 11.

[Ipo1tecc MOXKeT IPUOCTAHOBUTH BBHIIIOJIHEHHME 10 TeX II0P, II0Ka He 3aBepIIUT paboTy 000U U3
IIOPO’KIeHHBIX UM IIPOIIeCCOB, IIPU IIOMOIIYM CHCTEeMHOTI0 BBI30Ba wait, KOTOPHI Bo3BpalaeT PID
U CTaTyC 3aBeplileHHs BBIIIOJITHEHHOIO JOUepHero IIporecca. POAUTEIbCKUN IIPOIiecC MOXKeT ObITh
HaCcTpOeH Ha II0JlydyeHHWe CUTHaJjla B CjIydae, KOIZla IIOPOYKAEeHHBIM IIpollecc 3aBepliaeT paboTy
WM aBapUMHO IIpeKpalllaeT BBIIIOJIHeHHe. IIpy IIOMOIIM CHUCTEMHOIO BBI3OBA Wait4 pPoOAUTEJb
MOKeT IIOJIyYUTh HHOPOPMAIlUI0 O COOBITHH, IIPUBEJIIEM K 3aBeplLIeHUI II0POKIeHHOIO
Ipollecca U O pecypcax, MUCIIOJb30BaHHBIX IIPOIIECCOM 3a BpeMms ero paboTsl. Eciu 1porecc
CTaHOBUTCSI CUPOTOM M3-3a TOTO, UTO IIPOILIECC, eT0 IIOPOAUBIIINM, 3aBEPIIMII PaboTy 40 OKOHYaHUSA
paboTeI IIOTOMKA, TO SApPO IlepeHalIpaBJisieT COCTOSHHE 3aBepIeHUs ITOPOXKIEeHHOIO IIpoliecca
0cob0My CHCTEMHOMY IIpOIiecCy init: obpaTuTech K paszesiam 3.1 u 14.6).

HOI{pOﬁHOE OITMCaHHe TOT'0, KaK AP0 CO34aeT U YHHUYUTOKAET ITPOIECCHI, 1a€TCAd B I1aBe 5.

[[1aHUpPOBaHWE  BBIIOJHEHUS  IIPOIECCOB OCYII[ECTBJISIETCSI ~ COIVIAaCHO  I1apaMeTpy
npuopumemHocmu npovecca. dTOT IIPUOPUTET YIIPaBJSIETCS aJTOPUTMOM IUIAHUPOBAHUS 3a/1a4u B
sanpe. [lob3oBaTeMN MOTYT BJIHATHL Ha BBIIOJIHEHHE IIpoIlecca, 3afiaBasli 3TOT mapameTp (nice),
KOTOPBIM BJIMsIET Ha CyMMapHBIM HPUOPUTET, HO OrpaHUYeH HCIO0Jb30BaHUEM pecypcoB CPU
COIJIaCHO aJITOPUTMY IIAHHUPOBIITUKA 33/1a4 SIAPA.

2.1.4.1. Cur1a/nl

B cucreMe ompefesieH Habop CUeHA108, KOTOpPble MOTYT OBITH OTIIPaBJIeHbI IIpolleccy. CUTHAaJIbI B
44BSD cpmemaHbl 10 00pasy ammapaTHBIX IIpepblBaHUM. IIpoliecc MOKeT OIpeesuThb
I10JIb30BaTEJILCKYIO IIOAIIPOIPaMMYy, KoTopas O0yZeT IBIATbCA 06pabomuuKoM, 1 KOTOPOH OJDKEH
OyZeT ImepeHAINpaBJITbCA CUTHaJI. Korga curHaj reHepUpyeTcsl, OH GJIOKUPYeTCs OT IIOBTOPHOIO
II0BJIEHUS [0 TeX II0p, II0Ka He 6y/ieT nepexeaueH 06paboTuynkoM. [lepexBaT cCUrHasla BKIHOYaeT B
cebs1 coXxpaHeHHe KOHTeKCTa TeKYILero IIporecca U [OCTPpOeHKe HOBOT0, B KOTOPOM 3allyCKaeTCs
00paboTUMK. 3aTeM CHUTHaJ HalpasJsdeTcsd 00pabOTYMKY, KOTOPBIM MOXKeT JHMOO IIpepBaTh
Ipoilecc, 60 mepefaTh yIpaBjeHHe 0O6paTHO BBIIIOJIHIEMOMY IIpoIeccy (MOKeT ObITh, IIOCJIe
YCTaHOBKU 3HaueHUs IJI06aJIbHOM IlepeMeHHOM). Ecii 06pab0oTUMK BO3BpaTU/I yIIpaBJIeHUe,
CHUTHaJI pa3bIOKUPOBBIBAETCS U MOJKET OBIThH CTeHepHUPOBaH (U II0JIyYeH) CHOBaA.

JIn60 IIpoItecc MOXKET OIIpe[eINTh, YTO CUTHAJ OYZIeT U2HOpUPO8aMbCs WIN Oy/IeT BBIIIOIHATHCI
oerCTBUe II0 YMOJIYaHUI0, OIlpefesisseMoe SIpoM. /leliCTBHEM II0 YMOJIYaHUK0 [JI1 HEKOTOPBIX
CUTHAJIOB gBJIsIeTCs IIpeKpallleHue IIpolecca. ITO 3aBeplileHre paboThl MOXKET COIIPOBOKAAThCS
co3aHueM @ailna damna, cofeprKallero TeKyIui o6pas IraMsaTH IIpoliecca I UCII0Ib30BaHUs B
IIOCJIeAyIOIled OTIaKe.

HekoTopsle CUIHAJIBI HE MOTYT OBITH IIepexXBadyeHbl WIN IIPOUTHOPUPOBAHEL. K TaKMM CUTHaIaM
oTHOCATCA SIGKILL, TIpephIBaIOIIUN HeYIIpaBJIsieMblil IIPOIlecC, U CUTHAJI YIIPaBaeHUs 3aJaHUIMU
SIGSTOP.

IIporjecc MOKeT BBIOpPaTh IIOJIyUeHHE CHUTHAJOB B CIEIUaJbHBINA CTEK [JIS BBIIOJHEHUS
XUTPOYMHBIX IIPOTPAaMMHBIX MaHUITYJIAITUH cTeKoM. Hampumep, IOAIIporpaMMaM IIOJIeprKKU
sI3bIKa HY>KHO UMeTb CTeK J/Is1 KadKHoH ITofporpaMMbl. CrcTeMa BpeMeHU BBITIOJTHEHUS SI3bIKA



MO’KeT BBIJIeJIATh 3TU CTeKH, pasfesisisi eJUHCTBEHHBIN CTeK, IIpefocTaBysieMblii B 4.4BSD. Eciau
AP0 He IIOAep>KUBAaeT OTHeJbHBIM CTeK CUTHAJIOB, TO IIPOCTPAHCTBO, BBHIJeJsieMOe KarKIoU
IIOATIpOrpaMMe, TOJDKHO ObITh pacIIupeHo Ha 06beM, TpebyeMbIH [ IlepexBaTa CUTrHaJla.

Bce curHasipl UMeIOT OZWMH U TOT >Ke npuopumem. Ecau 06pabOTKH OKHAAIT HECKOJIHKO
CUTHAJIOB, TO IIOPSIIOK MX HaIlpaBJeHMWsl IIPOllecCy 3aBHCHUT OT peanusanuy. O6paboTUMKU
CUTHAJIOB, BBIIOJHIEMbIE II0 CUTHATY, KOTOPBIM MX BBI3BaJI, OJIOKUPYIOTCS, HO IIPHX 3TOM MOTYT
OBITH CTeHEepPUPOBAHEI JIOIIOJTHUTEIFHBIE CUTHAIBL. IMeeTCsT MeXaHHU3M, IT03BOJISTIOIIHH 3aIIUTUTh
KPUTHUYECKHUH yYacTOK KOZia OT IT0SIBJIeHUS 3alaHHBIX CUTHAJIOB.

HOﬂpO6HO€ OITMCaHHE apXUTEKTYPLI K peaJIu3alili MeXaHH3Ma CHUTHAJ/IOB Ia€TCd B Pasmese 4.7.

2.1.4.2. I'pynnsl ynpaBJjIeHHs H CEaHChI

IIporieccsl OpraHM30BaHBI B epynnul ynpas/ieHus. 'pynIibl yIpaBjIeHUsS HWCIIOJIb3YIOTCI IS
yIIpaBJIeHUs [OCTYIIOM K TepMHHaJlaM H /g obeclledeHHs IlepeJjaudl CHUTHaJIOB Habopam
CBSI3aHHBIX IIpoIleccoB. IIpoIlecc HacjexyeT TIPYIIly yIIpaBJIeHUsS OT CBOEro POJUTEIHCKOTO
IpoIiecca. SIpoM obecrieYnBaroTCs MeXaHU3MBbI, II03BOJIAIOIIME IIPOIlecCy U3MEeHITh CBOIO IPYIIITY
yIpaBJAeHUs WIW TPyIIy yIpaBJeHWs CBOUX HaCAeSHUKOB. Co3fgaHHe HOBOM TIPYIIIBI
yIIpaBJIeHUs IIPOCTO; 3HaUYeHHe, COOTBETCTBYIOII[ee HOBOU IPYIIIe YIIpaBJIeHUs], 0OBIYHO SIBJISETCS
HIeHTUQUKATOPOM CO3ZAI0IIero ee IIpoliecca.

['pynIry IIpoIieccoB B TpyIIle YIIpaBJIEHUS WHOIZA HA3bIBAIOT 3a0dHUEeM ¥ OHO YIIPaBJIIETCS
BBICOKOYPOBHEBBIM CHCTEMHBIM IIPOTPaMMHBIM obecriedeHHeM, TaKHM, KaK KOMaHHBIN
mporieccop. TUMUYHBIM IIPUMEPOM 3a/laHUs, CO3JaHHOT0 KOMAaH[AHBIM IIPOIlecCCOPOM, SIBJISIETCS
KOHgellep 13 HEeCKOJbKHUX CBSI3aHHBIX IIPOIIECCOB, TaK YTO BBIXOJHOM IIOTOK IIEPBOTO IIpoliecca
SIBJISIETCI BXOJHBIM IIOTOKOM [IJII BTOPOTO, BBIXOJHOM IIOTOK BTOPOTO IIpoIecca SIBJISIETCS
BXOZHBIM ITIOTOKOM JIJI1 TPeThero, U Tak fajiee. KoMaHIHBIN IIpOIleccop Co3faeT TaKoe 3afaHue,
IIOpOoXKJasi IpoIlecc /I KaK0ro ydyacTKa KOHBeliepa, a 3aTeM IIOMeIllasi Bce 3TH IIPOIIECCHl B
OTZEeJILHYIO TPy 06pab0TKH.

[Tos1b30BaTENIBCKUH IIPOIleCC MOJKET II0CIAaTh CUTHAJ KaK BCeM IIPoIieccaM B IPyIIe yIIpaBJIeHUs,
TaK U KOHKpeTHOMY Iiporieccy. IIpoliecc B 3aJaHHOM TIpyIIlle YIpaBJIeHUS MOXKeT MO0JIydaThb
IIporpaMMHBIe IIpephIBaHUS, OTpa’karollfyecss Ha TpYIIle, IIPUBOJSIINE K IIPUOCTAaHOBKe WU
IIPOJ0JDKEHUIO BHITIOJTHEHHUS, WUIH K IpephIBaHUI0 WU 3aBepPIIeHUI0 paboThI.

TepMuHasly CTaBUTCI B COOTBETCTBHE MIAeHTUQUKATOP TPYIIILl yIIpaBJeHUs. IJTOT
UIeHTUOUKATOP OOBIYHO paBeH UAeHTUOUKATOPy TIPYIIILl YyIIpaBJIeHUS, COOTBETCTBYIOILEN
TepMHUHaIy. VYIIPaBIAIUA 3ajaHUIMU KOMaHIHBIM IIPOIlecCOp MOYKeT CO3J4aTh HEeCKOJIBKO
TPYIII VIIpaBJIeHWs, CBSI3aHHBIX C OJHUM K TeM JKe TepMHHAaJIOM; TepMHHaJ/ SBJISIETCA
YNpasAaroWuM mMepMUHaAIOM IJI KaKAoro IIpollecca B 3ITHX rpymnmnax. IIporecc moxxer
BBIIIOJIHATL UTeHUe W3 [OeCKPUIITOpa CBOEro VIIPaBJAIIero TepMHHAJa, €CId TOJIbKO
UIeHTUOUKATOP I'PYIIILl YIIPaBJIeHUsI COOTBETCTBYeT UAeHTUPUKATOPY IPYIIIEL 3TOTO IIpoIiecca.
Econ upieHTHUQUKATOPBHl He COBIIQZANOT, IIporjecc 6yzeT OGJIOKUPOBAH IIPU IIONBITKE YTEeHUS C
TepMHUHasa. 3sMeHsAsd UeHTUGUKATOP IPYIIILI YIIpaBJIeHUs TepMUHala, KOMaHIHBIN IIPOIeccop
MOJKeT pacopefeyiTh TepMUHal MeXAy HeCKOJIbLKUMU pPasjMYHBIMU 3aJaHuaMu. Takoe
pacipesiesieHre Has3bIBAeTCS YNpag/eHuem 3a0aHUSIMU U OIIMCHIBAETCSI BMeECTe C TpylIlaMU
yupasJiieHus B Pasnesie 4.8.
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Tak >ke, KaK ¥ Ha60pHhI CBSI3aHHBIX IIPOITECCOB MOTYT 06'heIUHSITHCS B TPYIIILI YIIpaBIeHUs, Ha6op
TPyHIl yIpaBJIeHUs MOXeT OBITb 00befuHeH B ceaHc. OCHOBHOe HasHaueHUe CeaHCOB
3aKJII0YaeTCs CO3/[aHUU HW30JIMPOBAHHOTO OKPY>KeHUs [JIs IIpoliecca-faeMoHa M IOPOKAeHHBIX
KM ITPOITECCOB, a TaKyKe J/Is 00'beIMHEeHUS HauaJIbHOTO0 KOMAaH/THOTO ITPOIfeccopa II0Ib30BaTeNsI U
3a/IaHUMN, KOTOpPHIE OH ITIOPO’K/IAET.

2.1.5. YmpaBjieHH e NaMATBIO

Kakapiit IIpoljecc MMeeT COGCTBEHHOe ajpecHOe IIPOCTPAaHCTBO. AJZIpecHOe IIPOCTPAHCTBO
W3HavYaJIbHO pasfiesisieTcd Ha TPU JIOTMYECKUX CerMeHTa: K00, OaHHble U cmek. CerMeHT Koja
TOCTYTIEH TOJBKO JIJIST UTEHUS M COIEP>KUT MAIIHHHBIE KOIBI IIPOrpaMMbl. CETMEHTHI IaHHBIX U
cTeka o6a JOCTYIHBI KaK /I UTeHWs, TaK M g 3anuch. CerMeHT JaHHBIX COMIEP)KUT Kak
WHUITHATIU3UPOBaHHble, TAK U HEMHUIIMAJIN3UPOBAHHBIE 00JIaCTU JaHHBIX IIPOTPaMMEI, KOT/a
KaK CTEKOBBIM CETMEHT IIpe/[CTaBJ/sieT COGOM CTeK IIporpaMMbl Ha IJTalle BEITOHEHHs. Ha
OOJILIIMHCTBE MAaIllMH CeIMEHT CTeKa aBTOMaTHYeCKH pacIIupsieTcs SAPOM B IIpoliecce paboThI
IporpaMMsbl. IIporfecc MOXKET pPacIIUpSITh WJIM YMEHBbIIAaTb CBOM CeIrMEHT MAaHHBIX, BBIIIOJIHSIS
CUCTEeMHBIY BBI30B, KOIZIa KaK pasMep CerMeHTa Ko/ia IIPOIfecC MO>KeT M3MEHHUTh TOJIbKO KOIfa
COZlep>KUMOe CerMeHTa IepeKphIBaeTcs JaHHBIMU GairyoBOM CHUCTEMBI MJIH B IIpollecce OTIafKHU.
HauasibHOE CO/Iep’)KMMOe CerMeHTOB IIOPO’K/eHHOIO IIpoliecca KOIIMPYeTCs K3 CerMeHTOB
POIUTEIHCKOTO ITpoIiecca.

JUTd BEITIOJTHEHHS IIPOIfeCCa BOBCE He 00s3aTeJbHO ITOCTOSTHHO XPAaHHUTh B IIAMSTH ITOJTHOE
COJIEP’KMMOe €Tr0 aJpecHOT0 IIpocTpaHCTBa. Ecim Iporiecc obpamiaercs K 06JIacTH afpecHOTO
IIPOCTPAHCTBA, KOTOpasi He IMPUCYTCTBYeT B OIEPAaTHBHON IaMITH, TO CHCTeMa nodzpyscaem
cmpaHuyy ¢ HeoOXOAMMOHM HHpOpMaIlhedl B MMaMsATh. Korja BO3HHKAaeT HeXBaTKa CHCTEMHBIX
PECYPCOB, TO CHCTEMAa WCIOIL3YeT BYXYPOBHEBBHIH IIOAXO[ K YIIPABJIEHHUI0 HMEIOIIHMUCS
pecypcamu. Eciu He XBaTaeT IIaMSTH, TO CHCTeMa OyJeT 3abupaTb Pecypchl IIaMSITH OT
IIPOIIECCOB, €CIM OHU JABHO He UCIIOJIL30BaJUCh. ECJIM pecypcoB He XBaTaeT OUeHb CHJIHHO, TO
cucremMa OyfeT IpUGETaTh K 6blepy3Ke BCET0 KOHTEKCTA IIPOIecca BO BTOPHUYHYIO ITOJICHCTEMY
XpaHeHUsI [MaHHBIX. [focmpaHuuHas noodepy3Kka no mpeGOo8AHUI0 Y 6blepy3KA BBIIOHSIIOTCS
CHCTeMOM abCOIIOTHO He3aMeTHO /I IIpolleccoB. IIpoIfecc MO’KeT, OfHAKO, yKa3aTb CHCTeMe
00'beM ITaMsITH, KOTOPBIH GYZeT UCIIOIb30BaThCs, B KaUeCTBe IIOMOIITH.

2.1.5.1. Peurenus BSD 1mo apXuTeKType yIpaBjJIeHUs IaMATHI0

B 4.2BSD Tpe60BasoCch peasn30BaTh MOALEPKKY O0JIBIINX HeCBSI3aHHBIX aJipeCHBIX IIPOCTPAHCTB,
oTo6pa’kaeMbIX B IaMATh (GalOB U COBMECTHO MCII0JIb3yeMOM IIaMATU. BbUI CIIPOEKTUPOBaH
uHTepdelic, KOTOPLIXM HasBaJIM mmap, IMO3BOJIIOIINUN HeCBsI3aHHBLIM IIpolieccaM 3alpallvBaTh
oToOpa’keHUe B UX afipeCHOe IIPOCTPaHCTBO dariisia B pesKrUMe COBMeCTHOI'O UCII0JIb30BaHUs. Eciu
HEeCKOJIBKO IIPOIIeCCOB 0TOOpakaloT B CBOe aJpeCcHOoe IIPOCTPAaHCTBO OJWH U TOT Ke Qaili, To
U3MeHeHHe aipeCcHOro IIPOCTPaHCTBa IIpoliecca, COOTBETCTBYIOIEro ¢aily, B OJHOM IIpoIiecce,
6yzeT oTobpa’keHO B 06J1aCTH 0TOOpakeHUsI 3TOro gaiia B IPyroM IIporiecce, a Takyke U B CaMOM
¢aiiie. OgHako B KOHIle KOHIOB 4.2BSD Oblta BeIOyIjeHa 6e3 uHTepdelica mmap u3-3a
He06XO0MMOCTH CJlesIaTh B IIePBYIO OUepe/b APyryve BO3MOKHOCTH, TaKHe, KaK paboTa C CeThIo.

3aTteM paspaboTka HMHTepdeiica mmap INIpofoJrKajdach BO BpeMs paboTsl Haf 4.3BSD. Bosee 40
KOMITaHUM U UCC/IeI0BaTeIbCKUX TPYIII IIPUHUMAJIHM yYacTHe B 06Cy>KIeHHUSIX, KOTOphIe IIPUBeIN
K II0IBJIEHUI0 0OHOBJIEHHOM KOHIIEIIIINH, onmrcaHHOU B Berkeley Software Architecture Manual
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[McKusick et al]. Hecko/JIbKO KOMIIaHHUM peaM30BaIv 3TOT 0OHOBJIEeHHBIA HHTepderc [Gingell et
all.

U1 cHOBa CpPOKM pas3pabOTKU He II03BOJIMJIM BKIKUYUTE B 4.3BSD peasinsaiiuio sToro uHTepderica.
X0T4 11037Ke OHa MOIJIa OBITH BCTPOEHa B MMEIOIIYIOCS II0CUCTeMY BUPTYyalbHOM naMaTu 4.3BSD,
paspaboTUMKHU pellli/Iy He BK/IYaTh ee CIofia. IOTOMY UTO 3TOM peasiM3aliiy ObLIO yxKe 6osiee 10
JleT. BoJjlee TOro, OpHUIMHAaJAbHAasd apxXUTeKTypa BUPTyaJbHOM NaMATH OblIa OCHOBaHa Ha
IIPEAIIONIOJKEHUH, YTO KOMIIBIOTEepHAas IIaMATb MajJa M Jopora, a [JUCKH IIO[JK/IHYEHBI
HeIIOCPe/ICTBEHHO K KOMIIBIOTEePY, OBICTpBI M [ellleBbl. [[03TOMy IIO[CHCTEMa BHUPTYaJIbHOM
IaMsTH OblyIa paspaboTaHa ¢ YIIOpOM Ha 6epe’kHoe HCII0JIb30BaHue IIaMITH 1IeHOH 60JIee YacThIX
obpalljeHUN K AUCKY. Bmob6aBok peasmsanusa B 4.3BSD ObLia IIpOHM3aHA 3aBUCUMOCTSIMU OT
armnapaTHOM CHCTeMBbI yIIpaBJIeHUA MaMIThbI0 MalluH VAX, 4TO IIPesATCTBOBAJIO ee IIepeHOoCy Ha
Opyryve amiapaTHble IUIaTQOpMBl. M HakKoOHeI], IOACHCTeMa BHUPTYaJbHOM IIaMATH He OBLIa
IIpegHasHayeHa [ IIOLNEpP>KKH CBA3HBIX MHOTOIIPOILIECCOPHBIX CHCTEM, KOTOpEIe cervac
CTaHOBATCSA BCe 60JIee pacIpoOCTPaHeHHBIMUA H HE0OXOAUMBIMH.

[TIOIBITKHU IIOCTEIIEHHO YCOBEPIIIeHCTBOBAaTh CTAPYI0 peajn3aliiio 3aBelOMO OBLIM OOpedeHbl Ha
Heyzauy. [IoJTHOCTBI0 HOBasi apXUTEKTYpa, C APYrod CTOPOHBI, MOIJIa 6Bl UCIIOJIL30BaTh OOJIbIIINE
00beMbl IIaMATH, YMEHBIIUTh JUCKOBbIE OIlepallud U obecliedyrBaTh paboTy C HEeCKOJIbKUMU
npoueccopaMu. HakoHell, cicTeMa BUPTYaJIbHOM ITaMATH B 4.4BSD 6bl1a ITOJIHOCTHI0 U3MEHEeHa.
CucteMa BUpPTyasibHOM maMiATU 4.4BSD ocCHOBaHa Ha CHCTeMe BUPTyaJbHU IlamaTu (VM)
[Tevanian] ¢ sammMcrBoBaHUAMHU U3 Mach 2.5 1 Mach 3.0. B Heli 6bl1a 3QpdeKTUBHAS MOAePKKa
COBMECTHOIO0 MCIIOJIb30BaHMs, IIOJIHOE pasjesleHHe MAaIlMHHO-3aBUCHMONM U MAaIIWHHO-
He3aBUCHUMOM 4acTel, a Takke (ceiyac He HCIIOJIb3yeMasi) IIOJJepKKa paboThl C HECKOJIbBKUMU
nponeccopaMu. IIpomeccsl MOryT oToOpaskaTh ¢Gauabl B J0OYIH 00J1aCTh CBOEr0 aJpecHOro
npocTpaHcTBa. OHM MOTYT COBMECTHO HCIIOJIb30BaTh YacCTHU CBOMX aJpecHBIX IIPOCTPAHCTB
II0Cpe/ICTBOM O0TOOpa’keHUs B IIaMSAThb OJHOTO U TOTO Ke ¢ariia. IsMeHeHUs, clleJlaHHbIe OJJTHUM
IIPOIIeCCOM, BUHEI B a[peCHOM IIPOCTPAaHCTBE APYTOro IIpoljecca, a TakKe 3allUCHIBAITCA U B CaM
¢ariz. IIpoiteccsl MOIYT TaKy)Ke 3aIIpallllBaTh 9KCK/IK3UBHOe 0TOOparkeHUe daityia B IIaMATh, IIPU
KOTOpPOM JIr0Oble U3MeHeHUs, ClejlaHHble IIPOIlecCOM, He BUIHBI IPYIMM IIpoIjeccaM, KOTOpPBIe
oToOparkaroT QA B ITaMsATh U He 3aIIMChIBAlOTCSI 00paTHO B Gaiil.

Emte opHOIM mpo6JeMON € CHCTeMOM BHPTYaJbHOM IIaMATH SBJSIETCd CII0COO, KOTOPBIM
HUHpopMaIUd IlepefaeTcsd aApy IIPU BBIIIOJTHEHUH CUCTEMHOIO BbI30Ba. 4.4BSD Bcerjma KoIupyeT
IaHHBIe M3 aJpeCHOro IIPOCTPaHCTBA IIpoliecca B 6ydep dapa. [uid olepalidii YTeHUs U 3allUCH,
IIPU KOTOPBIX IlepefaroTcsd OOJIbIIHe 00beMbl [JaHHBIX, BBIIIOJIHEHHE KOIIMPOBaHUSA MOXKeT
OKas3aTbCd 3aHMMAIIIMM BpeMs IIPOLIeCCOM. AJIbTEPHAaTUBHBIM  CIIOCOOOM  ABJISETCH
MAHUITYJIAIIUN C aJpecHbIM IIPOCTPAHCTBOM IIporiecca B gnpe. Axpo 4.4BSD Bcerga Komupyer
JaHHBIe 0 HECKOJIbKUM IIPUYNHAM:

* 3a4acTyr I10JIb30BaTeJbCKHe TaHHbIe He BBHIPABHEHHI 110 TPaHUIle CTPAHUIIBI HaMSITH U UX
06'beM He KpaTeH pa3Mepy alliapaTHOM CTpaHUIThI TaMSITH.

« Ecytm cTpaHMITa TTaMSITH 3a6HpaeTcs OT MpoIlecca, OH He MOYKET GOJIbIIle CChUIATHCS Ha 3Ty
cTpaHuIly. HeKoTopble IIpOrpaMMBbI 3aBHUCST OT JaHHBIX, OCTAIOIIUXCSI B 6ydepe, make Iocie
3aIlUCH 3TUX JTaHHBIX.

 Ecim 1mpoljecc II03BOJIIET XPaHWUTH KOIIMIO CTPAaHMIBI IIaMATH (KaK 3TO [lelaeTca B
cyurecTByroied 4.4BSD), TO cTpaHUIlA [O/DKHA UMeTh aTpUOYT KONUPOBAHUSA-NPU-3ANUCU.
Takas cTpaHUIA SBJIIETCS OJHOM M3 TAKOBBIX, UTO 3aIUIAETCA OT 3allMCU IIPU IIOMOIIH
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aTpubyTa TOJBbKO-IJIS-uyTeHUs. ECIH IIporjecc IbITaeTcs MOAUGUITUPOBATh CTPAHUITY TaMITH,
B si[ipe BO3HHKaeT CUTyallus OIIUOKH 3amucH. Ilocse 3TOTO sApO AesiaeT KOIIHMIO CTPaHUIBI,
KOTOPYI0 IIpPOIlecC MOJKeT H3MeHAThb. K HecuacTplo, OGOJIBIIMHCTBO IIPOIIECCOB OyAeT
HeMeJ[JIeHHO IIbITaThCsl 3alMcaTh HOBBIE JaHHBIe B CBOM OGydep BBIBOJA, UTO IIPUBOAUT B
JII060M cirydae K KOIIMPOBaHUIO JAaHHBIX.

» Korma cTpaHHWIBI IIEPEeHOCSATCI B HOBBIE afipeca BHUPTYaJbHOU IIaMATH, OOJIBIITMHCTBO
amnrapaTHBIX MeHe/DKEePOB IIaMATH TPeOyIOT, UTOOBI K3II allllapaTHOTO IlepeHa3HaueHHUs
azpecoB OB BHIGOPOUHO OUUIIeH. OUMCTKA KIllla 3aYacTYI0 BBHITIOJHSIETCS Me/lJIeHHO. B uTore
II0JIy4aeTcsl, YTO IlepeHasHaueHUe aJpecoB OKasbIBaeTCs MeJJeHHee, YeM KOIIMpPOBaHUeE
6JIOKOB JaHHBIX, HE IIPEBBIIIAIOIINX 4 WIN 8 KUJIOOAUT.

BoJsibite Bcero otobpakeHHe IIaMATH HY>KHO I paboThl K OOJBINMMHU QalylaMu U Ilepefadyu
60/IbIIMX O00BEMOB [TaHHBIX MeXAy IIpolleccaMu. HMHTepdeiic mmap [JaeT MeTOABl [
BBIIIOJIHEHUS 00eMX 3TUX Ollepaliyii 6e3 KOIIMPOBaHUs.

2.1.5.2. VipaBjieHHe NaMATHI0 BHYTPH s1Apa

SITpO YacTO BBIIIOJHSET BBIEJIEHUE IIAMATH, KOTOPOe HY>KHO TOJIBKO [IJI1 BBITTOJTHEHUS
€IMHCTBEHHOTO CHCTEMHOIO BBI30BA. B I10JIb30BaTEJBCKOM IIpOIlecce TaKas KPaTKOBPEMEHHO
HCIIOJIb3yeMasi ITaMsITh OYZIeT BHIAESITHCS B CTeKe BO BpeMsl BBIIOJIHEHUS. Tak Kak sS[po UMeeT
OTrpaHUYeHHBIH 06beM CTeKa BpeMeHH BBIIIOJTHEeHHUs, TO HeadPeKTUBHO BBHIZIESATH B HEM Jarke
OJIOKM TaMSITH CpegHero pasmepa. Takum o06pa3oM, Takas IIaMSTh [OJDKHA BBIIESATHCS
IIOCpe/ICTBOM 6oJjiee THUOKOTO MexXaHMW3Ma. Hampumep, KOTZIa CHCTEMHBIM BBI30B [[OJDKEH
npeo6pa3oBaTh UMsI KaTajlora, OH JOJDKEH BBHIIETUTH 6ydep pasmepoM 1 K6alT /id XpaHeHUS
UMeHH. /[pyrue GJIOKH ITaMSTU JOJDKHBI BBIIEJATHCS Ha 0oJiee IPOLO/DKUTENBHBIM CPOK, YeM
OJTH CHUCTEMHBIH BBI30B, U II09TOMY He MOTYT BBIZIEISITHCS B CTEKE, TadKe eCJTH TaM eCTh MecTo. B
KauecTBe IpUMepa MOKHO B3SThb GJIOKHM YIIpaBJI€HHUS IPOTOKOJAaMH, KOTOPBIE CYIECTBYIOT Ha
BCeM IIPOTSHKEHUHU CETEBOTO COeTMHEHUSL.

Heo6X0A¥MOCTh B JUHAaMHYECKOM BBIJIeJIEHHUH IIaMATH B sijpe CTaHOBHUJIAChH Bce Oojiee OCTPOM
BMeCTe C Jo0OaBjeHHMeM KOJIMYeCcTBa CepBHUCOB. OOIIUII MeXaHH3M BBbIleJIeHUS IIaMATH
yMeHbIlIaeT CJI0KHOCTH HamucaHug Koza B dzxpe. Ilostomy B 4.4BSD gipo uMeeT enuHBIN
MeXaHU3M BBIJleJIeHUs IIaMATH, KOTOPBIM MOXKeT HCII0JIb30BaThCAd B JIIOO0OM YacTH CHUCTEMBL. Y
HEero ecTb MHTepdenc, MOX0KUM Ha QyHKIUU 6ubsnoreku s3bika C malloc u free, KoTOphIe
obecrieyuBaIOT BBIZleJIeHHE IIaMiITH B IIPUKIAAHBIX IIporpamMmax [McKusick & Karels]. Kak
uHTepderic OubiMoTeKH s3blKa C, OYHKIMA BbIJeJleHUs IIaMATH IIoJy4aeT IlapaMerp,
yKasbIBaIOIUM Ha pasMep IaMATH, KOTOPBIM Heo6XoAuM. /lpalia3oH 3alpallluBaeMbIX 00beMOB
BBIfle/IIeMOM ITaMATH He OrpaHHYeH; OAHAaKo BblZesdeMas pusryeckas IIaMiITh He II0/iBepraeTcs
IIOCTPaHUYHOM IIOATPY3Ke. PYHKIIMU OCBOOOXKAEHUs IIaMATHU IIlepeflaeTcsd yKasaTeJb Ha
0CBOOOXKjaeMbI y4aCTOK ITaMaTH, HO YKasblBaThb pasMep OCBOOOXKIaeMOro y4JacTKa IIaMsaTU He
HY>KHO.

2.1.6. CucrtemMa BBOia/BBIBO/IA

Ba30BoOM MOJIeJIbI0 CHCTeMBI BBO/Ia/BhIBoJla UNIX sBJIsIeTCs ITOC/Ie0BAaTEIbHOCTL 6AUT, TOCTYI K
KOTOPBIM MO>KET OCYIIEeCTBJISITHCSI KaK IOCIe0BAaTebHO, TaK U B B IIPOU3BOJIBHOM IOpSIIKe. B
THIIMYHOM I10JIb30BaTe/JIhCKOM ITporiecce UNIX HeT TaKHUX ITOHATHH, KaK Memodsl docmyna WUIu
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ynpasasrowue 610KU.

PasyinuHble IIpOrpaMMBbI UCII0JIb3YI0OT pa3sHOOOpasHble CTPYKTYPHI JAHHBIX, HO S/IpP0 He CBSA3bIBaeT
BBOJI/BBIBOJ], C HUCIIOJIb3yeMBIMU CTPYKTypaMu. HaripyuMmep, TEKCTOBBIM QariioM cuuTaeTcs ¢paiii
U3 CTPOK CUMBOJIOB Habopa ASCIIL, KoTopele paszesieHbl O4HUM CHUMBOJIOM HOBOU CTPOKU (CMBOJI
ASCII niepeBo/ia CTPOKH), HO S/IpO He 3HaeT HUYero 06 3TOM coIJallleHUU. [[JIg yI0BJIeTBOPEeHUS
IoTpe6HOCTEeN OOJIBIIMHCTBA IIPOIPaMM MOZeb ellle 60Jiee yIIpoIjeHa U CBOJUTCA K IIOTOKY 6aiT
NAaHHBIX, WA NOMOKY 8800a/8bl800d. Takoe eJUHOe IIpe/icTaB/IeHHe JaHHbBIX I103BOJIsIeT paboTaTh
xXapakTepHoMy i1 UNIX 1mopxomy Ha O0CHOBe HHCTpyMeHTOB [Kernighan & Pike]. IToTok
BBO/Ia/BBIBOJIa OJHOM IIpOTpaMMbl MOJKeT OBITH IIOJlaH B KauyeCTBe BXOJHOM HHGQOpMaIlUU
paKTUYeCKH JII000M Apyrod mnporpamme. (3TOT THUI TPagUIMOHHBIX A1 UNIX I10TOKOB
BBOJIa/BBIBO/IbI HE HYKHO IIyTaTh C IIOTOKOBOM CUCTEMOM BBOZa/BhiBoAa U3 Eighth Edition miu c
rnorokaMu u3 System V, Release 3 (STREAMS), 06a U3 KOTOPBIX JOCTYIIHBI KaK OOBIYHEIE IIOTOKHU
BBOJia/BBIBOJIA.)

2.1.6.1. /leCKpUIITOPHI ¥ BBO/I/BBIBO/

[Iporteccel UNIX i1 pabGoTBl € IIOTOKAaMH BBOJA/BBIBOZA HCIIOJBL3YHOT OECKpPUNMOopbl.
JleCKpUIITOPEl  IIPEeACTaBJSIIOT COO0OM Oe33HaKOBble Ilesible UMCJA, I[I0JydaeMble IIOCJIe
BBITIOJTHEHUS CUCTEMHBIX BBI30BOB open U socket. CUCTEMHBIN BBI30B Open II0JIydaeT B KauecTBe
apryMeHTOB UM4 ¢paiiyia U pesKuM [0CTyIla, KOTOPBIH OIIpefiesIsieT, AoJDKeH JIH Gpakl OTKPhIBaThCSA
IJI9 UTeHUsd, IJI9 3allUCU WU Aj1 00erX omeparui. ITOT CHUCTEMHBIM BBI3SOB MOYKET TaKKe
UCII0JIb30BAThHCA /I CO3LaHUs HOBOIO IIycTOoro ¢ariia. CucTeMHbIe BBI3OBEI read U write MOI'YT
IIPUMEHAThCA K [eCKpPUITOpPY MJs1 IlepeHoca [JaHHbIX. CHCTeMHBIM BBISOB close MOXKeT
HUCII0JIb30BaThCA [IJII YHUUTOXKEHU JIF000T0 [eCKPUIITOpa.

JleCKpUNTOPEl  IIPEJCTAaBJISAIOT HHU3KOYPOBHEBBIE O0O0BEKTHI, IIO/JIep>KUBAaeMble SIIPOM, U
co3/laBaeMble CHUCTEMHBIMU BBI30BAMH, CIIEITUGUUYHBIMU JJIST KaXK/[OTO THIIA 00bEeKTOB. B 4.4BSD
IEeCKPUITOPBI MOTYT MIPEICTABISATEH TPH THUIIA TAKHUX 00beKTOB: QpakIbl, KaHAIbI U COKETHI.

* @alin TpefCcTaBIAeT COO0M JIMHENMHYIO II0C/Ie0BaTeJbHOCTh 0AaUT, MMEIYI0 10 KpalHeun
Mepe 0fHO uMd. Paii CylecTBYeT, [I0Ka BCe ero UMeHa He yAaJeHbl U HU OfUH U3 IIPOIIeCCOB
He XpaHUT ero JAeckKpumrop. IIporecc mosyyaeT JecKpunTop ¢aisa, OTKpbhIiBag UMs dailia
IIOCPe/ICTBOM CHCTeMHOI'O BbI30Ba open. Pab6oTra ¢ yCTpOMCTBAaMU BBO/a/BhIBOJA
OCYILIeCTBJIAETCI Kak C paraMu.

* KaHanom sBisieTCd JIMHeMHas II0CIeN0BaTeJbHOCTh 06aMT, Takasd >Ke, Kak ¢ai, HO
UCII0JIb3yeMasi UCKJIIOUUTEJbHO KaK II0OTOK BBOJA/BBIBOJA, IIPUYEM OJHOHAIIpABJIEHHBIU. V
KaHaJIa HeT UMeHH, U II09TOMY OH He MOJKEeT OBITH OTKPBIT IIPH IIOMOIIA open. BMecTo 3Toro
OH CO3/IaeTCs IOCPECTBOM CUCTEMHOIO BbI30OBA pipe, KOTOPBHIU BO3BpalljaeT ABa JeCKPUIITOPa,
OJIVH U3 KOTOPBIX IPUHUMAaET BXO/HbIE JaHHbIe, 6e3 UCKa)KeHU, 6e3 ITIOBTOPEHUM U B TOU Ke
caMOM IIOC/JIeJ0BaTeJbHOCTU IIOChHLIaeMBbIM Ha [Apyrod ngeckpunrop. CucTeMa Takxke
nofep>KUBaeT UMeHOBaHHbIN KaHasl, uiu FIFO. FIFO uMmeeT Te ’Ke caMble CBOMCTBA, UTO U
KaHaJI, 3a UCK/JIIOYEeHHeM TOTO, UTO OH pacliojiaraeTrcd B (QailJioBOM CHUCTeMe; II03TOMY OH
MOXKeT OBITH OTKPBIT CUCTEMHBLIM BBI30OBOM oOpen. IIporiecchl, KOTOpPble XOTIT 0O0MeHUBaThCA
OaHHBIMU, OTKpBIBaroT FIFO: OquH Iporecc OTKPBIBAET ero /I YTeHUs, a APYroi I 3aIIUCH.

» Coxem SIBJISIETCSI ITPOMEKYTOUHBIM 06'HEKTOM, KOTOPBIH KCIIOIB3YETCS /I MEXKITPOIIECCHBIX
KOMMYHHUKAIlH; OH CYIIEeCTBYeT, II0OKa KaKOH-TMO0 IIporecC XPaHUT [eCKPHUIITOP,
CChUTAIOIHMCT Ha Hero. COKeT CO3/[aeTcsi CUCTEMHBIM BBI30BOM SOcket, KOTOPHIN BO3BpaIlaeT
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€ro JeCKPUIITOP. IMeeTcsl HeCKOJIBKO THIIOB COKETOB, KOTOPBIE IIOJIEP)KUBAIOT Pa3IUUHbIE
KOMMYHUKAIIMOHHBIe BO3MO>KHOCTH, TaKHe, KaK HaJ|e)KHYI0 /I0CTaBKy JaHHBIX, COXpaHEeHHe
TII0CJIeZIOBATEILHOCTH ITepelaBaeMbIX COOOIIIEHNH, ¥ COXpaHeHMe TPaHUI] COOOIIIeHUH.

B cucreMax, npeaiiecTByromux 4.2BSD, KaHaJIbl OBLIM pea30BaHbl B GpaiIOBOM cHUCTeMe, KOIZa
B 4.2BSD IIOSIBUJIMCH COKETHI, TO KaHaJIbl OBIIM IIOBTOPHO peajlnu30BaHbl KaK COKETHI.

11 KaXK[oro Iiporecca sifpo XpaHUT mab.uyy 0ecKpunmopos, KoTopas sIBJIAeTCs TabJIHIieH,
HUCIIOJIb3yeMOM SApOM [JId IIpeoOpasoBaHMUs BHEIIIHEro IIpe/iCTaBIeHUs [JeCKpUIITopa B €ro
BHYTpPeHHee IIpeficTaBIeHue. ([J[eCKPUIITOP SABJILeTCs IIPOCTO MHEKCOM B 3TOM Tabsurie.) Tabiuiia
IeCKPHUIITOPOB IIpoliecca HacjleAyeTcs OT POAUTEIbCKOTO IIpoliecca, ¥ BMecTe ¢ Hel HacleayeTcs
U JOCTYI K 0O0BeKTaM, Ha KOTOpble CCBLIAITCA [eCKPUIITOPBl. OCHOBHBIMH CIIOCOOAaMH, IIPHU
IIOMOIIIM KOTOPBIX IIPOIIECC MOJKET IIOJIYyYUTh [eCKPUIITOP, ABJSAETCA OTKPBITHE WU CO3[JaHUe
00BeKTa, a TakyKe HacjeJoBaHHe OT POJHUTEJLCKOro IIporiecca. KpoMe Toro, MesKIIpoIjecCHbIe
KOMMYHUKAIIUU IIPH IIOMOIIY COKeTOB IIO3BOJIAIOT IlepefiaBaThb JEeCKPHUIITOPBI B COOOIIEHUAX
MeXK/ly HeCBsI3aHHBIMH IIPOIleccaMy Ha OJJHOM M TOM >Ke MalllHe.

JIro60¥1 paboumil JeCKPUIITOP UMeeT CBSI3aHHOE C HUM cMeuwleHue 8 @ailzie B 6aiTax OT Haydajla
obbekTa. Onepariy YTeHUs U 3allMCU HAUYMHAITCI OT 3TOr0 CMeIleHUs, KOTOPhIM 00HOBJISIETCS
IocJjie Kak/IoM Iepefiaud JaHHBIX. /I1s1 06 beKTOB, K KOTOPHIM paspelleH IIPOU3BOJIbHBIN JOCTYIL,
cMeIrleHUe B Qaiile MOKeT OBITH YCTAHOBJIEHO IIOCPEJCTBOM CHCTEMHOTO BbI30Ba lseek. OOBIUHbBIE
¢aiIbl, a TakKe HEKOTOpPbhIe YCTPOMCTBA, pas3pelalT IIPOU3BOJIbLHBIN AOCTYI K HUM. KaHasIbl U
COKeTHI 9TOTO JleJIaTh He II03BOJISIIOT.

Korga mporiecc 3aBepiaeTcs, SIp0 0CBOOOXKIaeT BCe HAeCKPUIITOPHI, KOTOpPble HCII0JIb30BaINCh
9THUM IpoIteccoM. Ecii mpoItecc XpaHUII IIOCTESHIOI0 CCHIIKY Ha 00BeKT, TO MeHe/pKep 00'beKTOB
yBeIOMJISIETCSI [IJIS1 BBIIIOJITHEHUS BCeX HEOOXOMMMBIX [eHMCTBUM, TaKHX, KaK OKOHYAaTeJIbHOe
yaaieHue ¢aiiia Wik YHUYTOXKeHUe COKeTa.

2.1.6.2. YipaBJjieHHe JeCKpHUITOpaMH

BOJIBIITMHCTBO HPOIIECCOB OXKHUAAIOT, YTO Ilepel; HauaJoM HX paboThI yKe OYAyT OTKPBITHI TPHU
OeCKpUIITopa. J3TO AecKpumnTopsl 0, 1 u 2, 6GoJbllle H3BECTHbIe KaK CMAaHOApmMHulil 6800,
CMAaHOapmHslil 861800 U CMAHOAPMHBLIL NOMOK OUAZHOCMUYECKUX CO0O6UW,eHUll, COOTBETCTBEHHO.
Kak mpaBmIO, BCe OHH CBSI3BIBAIOTCS C II0JIb30BaTE/JHCKUM TEPMHHAJIOM II0 BpeMs BXOJa B
cucrteMy (cmotpu Pasmen 14.6) M Hac/aeAyrTCd dYepe3 BBI3OBHI fork U exec IIpOIieccaMmy,
3allyCKaeMbIMU II0JIb30BaTesieM. TakuM o06pa3oM, IIporpaMMa MO>KeT CUHTBHIBAaTb TO, YTO
HabHpaeT II0JIb30BaTesb, U3 CTaH/IaPTHOTO BBO/A, U IIpOrpaMMa MO’KeT BbIJJaBaTh pe3yJbTaT Ha
9KpaH II0JIb30BaTeJsIsd, OCYIIEeCTBJISAS 3alHUCh B CTaHJAPTHHIM BBIBOJ. /IeCKPHUIITOP IIOTOKA
TUAarHOCTUYECKUX COOOIIeHUM TaKyKe OTKPBIT JJIg 3aIlIMCHU U HCIOJIb3yeTCs /IS BBIBOZA OIITHUOOK,
KOT/Ia KaK CTaH/APTHBIN BBIBOJL UCIIOJIB3YeTCs /11 00BIYHOTO BHIBOA.

9TU (M IpyTHe) AeCKPUIITOPBI MOTYT 0TOGPaXkaThCsl Ha 06'beKTHI, OTJIMYAIOIIIecs OT TePMUHAJIA;
Takoe O0ToOpakeHHe Ha3bIBaeTCsl nepeHanpas/ieHueM 66800a/ébleoda, U BCe CTaH[ApPTHBIE
KOMaHJIHbIe IIPOIeCCOPHI II03BOJISIOT II0Jb30BaTeNI0 3TO JesaTh. 060I04Ka MOXKET HallpaBUTh
BBIBOJ] IIpOTpaMMEI B daiis, 3akpblBas [ecKpunTop 1 (CTaHAAPTHBIA BBIBOJ) U OTKPHIBAs
BBIGPAHHBIM BBIXOZHOM Galyl s co3maHUs HOBOro Aeckpumropa 1. I[Tofo6HBIM >ke 06pa3oM
CTaHJAPTHHIM BBOJ, MO)KeT G6paTbcsg U3 ¢ailsa, IpPU 3TOM 3aKpblBaeTcs JecKpunrtop 0 u
OTKpBIBaeTcs Gpari.
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KaHaJibl I103BOJISIOT BBIBOJY OJHOM IIPOIpaMMBI CTAHOBUTBLCS BBOJOM JAPYIrOM IIporpaMMbl 6e3
IepelMChbIBaHUd W Jake IIePeKOMIIOHOBKM IIporpaMM. BmecTo TOro, 4to6nl AecKpuirTop 1
(cTaHmapTHBIM BBIBOZ) HMCXOAHOM IIPOIpaMMBI OBIJI HAaCTPOEH Ha 3allMChb Ha TepMHHAaJ, OH
HacTpauBaeTCsd Ha BXOJHOM [EeCKPUIITOP KaHasa. AHaJOTMYHO JAecKpunrop 0 (cTaHZapTHBIA
BBOJ]) IIpPMHUMaAMIed IIporpaMMbl HacTpauBaeTCs Ha obpallleHHe K BBIBOAY KaHaja, a He K
KJIaBHaType TepMHHasa. Pe3yJbTHPYIOIUI HabOp ABYX IIPOIIECCOB M COEJUHAIOIINU KaHal
Ha3bIBaeTCs KoHeeliepom. KoHBeliepsl MOTIYT OBITH BeChbMa OOJIBIINMHU II0CIEJ0BATEIbHOCTSIMU
IIPOIeCCOB, COeIMHEHHBIX KaHalaMH.

CucTeMHbIe BBI30OBBI Open, pipe U socket TIOPOKIAIOT HOBBIE IECKPUIITOPHI C HAaWMEHBIITUM
HEWCII0Ib3yeMbIM HOMEPOM, TTOAXOSIINM JI IeCKpUIITopa. [lJIg TOro, UTOO6hI KOHBelephl MOIJIU
paboTaTh, O/DKEH CYIecTBOBATh MEXaHU3M /I OTOOpakeHUs TAKHUX [eCKpPHUITOpPoB B 0 u 1.
CUCTEMHBIH BBI3OB dup cO3[jaeT KOIIMIO JeCKPUIITOpa, KOTOopas yKasbIBaeT Ha Ty >Ke CaMyo
3amuch B Tabsune  aiyioB. HOBBIA  [IeCKPUNITOP TakKe SIBJSIETCSI HAWMEHBIITUM
HEUCIIOb3yeMbIM, HO €eCJIH HY)KHBIM [JeCKpUITOpP CHauvaja 3aKpbITh, TO dup MOYKHO
HCIIOJTb30BaTh /U1 BBIIIOJHEHUS HY)KHOTO OToOpakeHHs. OJHAKO 37ech TpebGyeTcs HEKOTOpas
OCTOPO>KHOCTh: eCJIM HY)KeH JecKpunTop 1, a geckpuntop O yrKe 3aKpbIT, TO B pe3yJbTaTe
IOJTy4uTCs AecKpumrop 0. Bo u3berkaHue 3TOH Mpo6IeMbl B CUCTEME UMEETCSI CUCTEeMHBIN BBI30B
dup2; oH OX0X Ha dup, HO BOCIIpUHUMAeT /IOIIOJTHUTEIbHBIM apryMeHT, YKa3bIBAIOIUI HOMep
HY>KHOTO [IeCKpHUITOpa (ecju HY>KHBIH JeCKPHUIITOP YK€ OTKPHIT, TO dup2 ero 3aKpoeT IIepes
IIOBTOPHBIM HCII0JIb30BAHUEM).

2.1.6.3. YcTpoiicTBa

AnimapaTHBIe YCTPOMCTBA UMEIOT CBsI3aHHBIe C HUMU MMeHa $paiIioB, U K HUM MOJKeT 00pallaThbCs
II0JIb30BaTeNb IIPU IIOMOINY TeX K€ CaMbIX CHUCTeMHBIX BBI30BOB, UTO MCIIOJIb3YIOTCS I
OOBIYHBIX GaMyIoB. SIApPO MOXKeT pasjIuyaTh CneyuaabHulil @aiin ycmpoilicmea WINM IIPOCTO
cneyuanbHulll aiin, ¥ MOKeT OIIpe/iesIaTh, K KaKOMY YCTPOMCTBY OH OTHOCHUTCS, HO OOJIBIIIMHCTBO
IIPOLIECCOB He BBIIOJHANIT TAaKOI0 paclio3HaBaHUA. TepMHHAaJIbI, IIPUHTEPBl U CTPUMEPHI BCe
OOCTYIIHBI KaK IIOCJIel0BaTeJbHOCTH 0alT, KaK JUCKOBBIe ¢ainbl 4.4BSD. TakuM o6pasowm,
0C06eHHOCTH PaboThl YCTPOMCTB MaKCUMaIbHO CKPBIBAIOTCS SIIPOM, U la>Ke B siipe O0JIbIIIHMHCTBO
U3 HUX OTJIMYAIOTCA B jpaiiBepax.

AnrapaTHble  YCTpOMCTBA  MOIYT OBITH  pasfie/leHbl Ha  CMPYKMypupo8aHHble WU
HecmpyKmypupoeaHHble; OHHU M3BeCTHBI II0[, Ha3sBaHUAMH O/10WHble U NOCUMBOJ/IbHbLE,
COOTBEeTCTBeHHO. Kak IIpaBWJIO, IIpoIjecCchl oOpalfarTcd K YCTPOMCTBAM IIOCPeLCTBOM
cneyuanvHelx gaiizioe B GpamyioBor cucteMe. Omnepaliii BBO/Ia/BhIBO/IA, BBITIOJIHIEMbIe C TAKUMU
¢aiysiamu, 06pabaThIBalOTCA IIOCTOSSHHO HAaXOAAIIMMMUCA B spe IIPOTPaMMHBIMU MOZYJISIMU,
HasblBaeMBIMHU dpatigepamu ycmpoticme. BOJIBIIMHCTBO amllapaTHBIX YCTPOMCTB IJISI CETeBBIX
KOMMYHUKAITUHA  JOCTYIIHBI  TOJBKO  IIPpU  IIOMOINM  IIOACHUCTEMBI  MEJKIIPOI[eCCHOTO
B3aUMOJIEVICTBUs, U He HUMEKT CIlellUaJbHBIX YCTPOMCTB B IIPOCTPAHCTBe HUMeH (GaijoBOU
CHUCTEeMBI, TaK KaK HMHTepdelic HUKOYPOBHESbIX COKemoeg aeT 60Jiee eCTeCTBEHHBIN MHTepQeIic,
4eM CIlellaIbHbIN Qaul.

CTPYKTypHUpPOBaHHbIE WJIN GJIOYHBIE YCTPOHCTBA Pa3le/ISIOTCI Ha JUCKU U MarHUTHbBIE JIEHTHI U
BKJIIOUAKOT B Ce6s1 GOJIBIITMHCTBO YCTPOMCTB C MPOU3BOJILHBIM JIOCTYIIOM. SIIpO MOJiep>KUBaeT
omnepanuu 6ypepusalniiu THIIA UYTeHHe-U3MeHeHHe-3allUCh C GJIOYHBIMU CTPYKTYPUPOBaHHBIMU
YCTPOMCTBAMHU IS TOTO, UTOOBI PA3PeITUuTh IIOCAETHHM OCYIIEeCTBISATh UYTEHHE U 3aIluch
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IIOJTHOCTBIO IIPOM3BOJIEHBEIM o6pa30M, KakK C OOBIYHBIMU (l)afIJIaMI/I. dailyioBble CHCTEMbI
CO30aI0TCA Ha OJIOUHBIX YCTPOﬁCTBaX.

HeCTpyKTYypHpPOBaHHBIMH YCTPOMCTBAMH SIBJSIOTCS Te, YTO He IIOAJEP KUBAIOT OJIOUYHYIO
CTPYKTYpy. TUIUYHBIMH HECTPYKTYPUPOBAaHHBIMH YCTPOMCTBAMHU SIBJSIIOTCS JIMHUH CBSI3H,
pacTpoBble TpadoOIOCTPOUTESIM U HebypepusHpyemMble MarHUTHBIe JIEHTBI U JIHUCKH.
HecTpyKTypHpOBaHHBIE YCTPOMCTBA, KaK IIPABUJIO, IIOJEP>KUBAIOT IIepeHO0C GOJIBIITUX 06beMOB
TaHHBIX.

HecTpyKTypHUpOBaHHbIE Qalybl Ha3bIBAIOT CUMBO/IbHbIMU Yycmpolicmeamu, TIOTOMY YTO IIepBbIe
Y3 HUX SIBJISUINCH IpaliBepaMU TepMUHAJIbHBIX YCTPOUCTB. UHTepdeiic apa K JpaiBepy s ITUX
YCTPOMCTB [foKa3aJs y06CTBO ero UCII0/IL30BaHUs JJIs1 IPYTHUX HECTPYKTYPUPOBAaHHBIX YCTPOMCTB.

CriertasibHble  Qaiyibl  YCTPOMCTB  CO3JAIOTCA CHUCTEMHBIM BBI30OBOM mknod. Hmeercsa
IOIIOJTHUTE/ILHBIN CUCTEMHBIN BBISOB, [0Ctl, /I yIIpaBJIeHUs HU3KOYPOBHEBBIMU IIapaMeTpaMU
CIIeIlMaJIbHBIX (aiioB. BEIOJHAEeMBIe OIlepalfuy I KajKJOI0 YCTPOMCTBA PasJH4YHBL IJTOT
CUCTEMHBIM BBISOB IIO3BOJIIET OCYILECTBJIATH [JOCTYI K CIIeI[HaJbHBIM XapaKTepHUCTHKaM
YCTPOMCTB, He IIeperpykas CMBICJ [APYIrMX CHCTEeMHBIX BBI3OBOB. Hallpumep, i1 cTpuMepa
CYILIIeCTBYeT ioctl I 3allMCU METKH KOHIIA JIEHTBI, HO HeT 0CO00M MM M3MEHEHHOM BepCHUU
byHKITUU write.

2.1.6.4. MexaHH3M ME>XIIPOIIeCCHBIX KOMMYHHUKAaIUI IOCPEICTBOM COKETOB

B axape 4.2BSD mOsBUJICI MeXaHU3M MEeXKIIPOILIECCHOTO B3aUMOJEUCTBUS, OoJjiee THOKUU, yeM
KaHaJIbl, OCHOBAaHHBIM Ha coxkemax. COKeT sBJIAETCA KOHEYHOM TOUKOM KOMMYHUKAIIUM,
IOCTYITHBIN yepe3 TeCKPUIITOP, KaK Gpail Uir KaHasl. KaKIbIi U3 IBYX IIPOIIECCOB MOYKET CO3/1aTh
COKeT, a 3aTeM COeJUHUTH 3TH KOHeUHbIe TOUYKM [JIs II0JIyUYeHUs Hale KHOIr0 KaHaja Iepefadyu
noToka 6auT. Ilocse coegrHEHUS IIPOLECC MOYKeT BBINIOJHATH C JeCKpPUIITOpaMHU OIlepalfuu
YTeHUs U 3alllcy, KaK 3TO [esaJioch ¢ KaHajgaMHU. [Ipo3pauyHOCTh COKeTOB II03BOJIZET SIPY
IepeHanpaBUTh BBIBOJ OJHOTO IIpoIlecca Ha BXOJ APYToro, paboTarollero Ha APYTOM MaIlllUHe.
BosbIIM pasyiyreM MeXX[y KaHaJlaMU U COKeTaMU SIBJIIeTCS TO, YTO KaHaJIbl TPeOYIOT HaJIUYUsI
00111er0 POAUTEIHCKOTO IIpoIlecca I yCTaHOBKYU KOMMYHUKaU. CoefUHEeHNe MeXy COKeTaMU
MOKeT OBITh YCTAHOBJIEHO IBYMS HECBSI3aHHBIMU IIpOIlecCaMi, BO3MOJKHO, paboTawIUMHU Ha
pasHbIX MalllliHax.

System V mpefocTaBiisgseT MeXaHU3M JIOKaJIbHOT0 MeXKIIPOIIeCCHOTO B3auMoiericTBUd uepes FIFO
(Tax>Ke HasbIBaeMble UMEHOBAHHbIMU KaHaramu). FIFO oTob6pakaroTcsa KaK 00beKThl $paiioBoM
CHUCTeMBbI, KOTOpble MOTYT OBITH OTKPBITHI HeCBI3aHHBIMU IIpoIlecCaMi, U B KOTOpPbIe MO>KHO
OTKpBIBaTh U IIOCHLIATh JaHHBIe TaK ’Ke, KaK B caydyae KaHasloB. Takum obpasoMm, FIFO He
TpeOyIOT O06Il[er0 POAUTEJBCKOIO IIpollecca /I YCTaHOBKH COeJUHEHWs; OHU MOTYT OBITH
CoeHEeHBI I10CJIe TOro, Kak OyAyT 3amyllleHbl ABa IIpoliecca. B oinume oT cokeToB, FIFO MoryT
OBITh HCIIOJIBb30BaHbI TOJIHKO Ha JIOKAJIbHOM MalllMHe; OHU He MOTYT OBITh HCIIOJIb30BaHbI IS
CBSI3M MEXKZy IIpolleccaMH, paboTaIMMU Ha pas3HbIX MamnHaXx. FIFO peanusoBaHsl B 4.4BSD,
IoTOMy 4uTO 3TO TpebyeT craHzapT POSIX.1. X QYyHKIIMOHAIBHOCTD SIBJISIETCS IIOAMHOKECTBOM
GYHKIIUIM HHTepderica COKETOB.

MeXaHH3M COKETOB TpebyeT pacCIIUpeHUs TPAAUITMOHHBIX 11 UNIX CHCTEMHBIX BBI30BOB
BBO/Ia/BBIBO/Ia /111 06eCcIleueHUsI COOTBETCTBYIOIIMX UMEH U CMBICJIOB COeIMHEHUSIM. BMecTo TorO,
YTOOHI IIeperpy’kaTh CyIllecTBYIOINY HHTepeiic, pa3pab0oTUMKU HCIIOIb30BaIN CYIleCTBYIOIEe
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UHTepeNCh], paclIuPUB UX TaK, YTO OHU IIPOJIO/DKUIIN paboTaTh 6e3 M3MeHeHU, U paspaboTaiu
HOBBIe UHTepPEeMChI I paboThl C HOBBIMH BO3MOXKHOCTAMH. CHCTeMHBIe BBISOBEI read U write
HWCIIOJIb30BAJIUCh [UISI COeUHEHUWM THIIA MOTOKAa 0alT, W OBLIO [00aBJEHO IIeCTb HOBBIX
CHUCTEMHBIX BBI30BOB, YTO II03BOJIMJIO IIOCBLIATH U IIPUHUMATE a/ipeCOBaHHBIE COOOII[eHUs, TaKHUe,
KakK ceTeBble flaTarpaMMBbl. CHCTeMHBbIe BBISOBBI I 3aIIMCH COOOIIleHUM BK/IOYAIOT B cebs send,
sendto u sendmsg. CUCTeMHBble BBISOBBI [JI1 UTeHHs COOOILIEHHWM BKJIIOYAKOT recv, recvfrom HU
recvmsg. B peTpocIieKTHBe, IIepBble 1Ba B Ka>KI0M KJIacce SABJIAI0TCA OCOOBIMU CIydasiMU [PYTUX;
recvfrom u sendto, HaBepHOe, JO/DKHBI ObIIM OBITH 00aBJIeHbI KaK 6MO/IMOTeuHble MHTeP(EeChl K
recvmsg 1 sendmsg, COOTBETCTBEHHO.

2.1.6.5. MHO>KeCTBE€HHBIIN BBO/I/BBIBO/I,

KpoMe TpafiUIIMOHHBIX CUCTEMHBIX BBI30BOB read u write, B 4.2BSD II0gBMJIaCh BO3MOXKHOCTH
BBIIIOJIHATE MHOYKeCTBEHHBIN BBOJ/BBIBOJ. MHOMKECTBEHHBIM BBOJ| HCIIOJIE3yeT CHUCTEeMHBIN
BBI3OB readv [UId pasMellleHUs pe3yJbTaTa e€JUHCTBEeHHOM oOIlepallid YTEeHUs B HeCKOJIbKHUX
pasiuuyHBIX Oydepax. OOpaTHO, CUCTEMHBIM BBI30B Writev II03BOJIAET OCYIeCTBJIATH 3aIllMCh
HeCKOJIbKUX Pas3IMYHBIX OypepoB 3a OJHY aTOMapHyIO OIlepallydio 3alMCH. BMecTo Ilepemayu
ogHoro 6ydepa U ero JUIMHBI B KaueCTBe IIapaMeTpPOB, KaK 3TO JjejlaeTcs IIPU HCII0JIb30BaHUU
CHUCTeMHBIX BBI30BOB read U write, IIpoIiecC Ilepe/iaeT yKasaTe/Ib Ha MacCUB 6y$epoB U UX IJIUH, a
TaKKe CYETYHK, OIIpe/Ie/IAI0IIHN pasMep MacCHUBa.

Tako¥t MeXaHHU3M II03BOJIIeT OypepaM B pas3IMUHBIX 06JIaCTSIX a[pECHOTO IIPOCTPAHCTBA IIpoIfecca
3aIIMChIBATLCSI aTOMapHO, 6e3 HeoOXOAMMOCTH KONHPOBaTh UX B OAUH 6ydep. AToMapHbIe
oIlepalfiy 3alMCH HeoOXOAMMEI B Ciydae, KOIZla HHM3KOYpPOBHEBBIe abCTPAKIIMM OCHOBAaHBI Ha
3aIIMCSIX, HAaIIpUMep, CTPUMePHI, KOTOPbIe BBIBOJAT GJIOK JIEHTHI IIPH KajK/[0M 3alIpoce Ha 3allHCh.
Taxoke I0JIe3HA BO3MOYKHOCTH IIOMEIaTh Pe3yJsIbTaT OJHOTO 3aIpoca Ha YTeHHe B HEeCKOJbKHUX
pas3IMYHBIX 6ydepax (HampuMep, 3aroJIOBOK 3alIMCH B OJJHO MeCTO, a JJaHHbIe B Apyroe). XOTs
IIPWIOYKEHHE MOYKET CHUMYJIHMPOBATh BO3MOKHOCTH BBINIOJHATH MHOKeCTBEHHBIe OIlepaliuu
IIOCPeZICTBOM UTEHHUs JJaHHBIX B 60JIBIION 6ydep C IMoc/IeyIOIIMM KOIIMPOBaHHEM HX dacTel B
Hy>KHBIe 00JIaCTH, M HaKJIaJHble PAcXofbl Ha KOIHMPOBAaHHE B MaMSITH B TaKUX CJIy4asix 4acTo
yBeJIMUUBaeT BpeMsI BHITIOTHEHUSI IIPUJI0KEeHUS UyTh JIU He BIIBOE.

Taxk >ke, Kak send U recv MOTYT OBITh peajin30BaHbl B BUJle OMOJIMOTEUHBIX HHTeP)ECOB K sendto
U recvfrom, BO3MOXXHO CUMYJIMpOBaHue read 4depes readv U write dyepe3 writev. OgHako read u
write UCIIOJIb3YIOTCS CTOJIb YacTO, YTO HaKJIaJHbIe PAacX0/bl HAa TaKYH0 CHMYJISIAIO He CTOST TOTO.

2.1.6.6. Ilogaep KKa HeCKOJIBKUX ¢ailyIOBBIX CHCTEM

BMmecTe C pacmpocTpaHeHHeM CeTeBBbIX BHIUMCJIEHUUN BO3HUKJIA IIOTPEOHOCTH B IOAJEpP/KKe KakK
JIOKaJIbHBIX, TaK W yJaJleHHBIX (QalI0BBIX CHUCTeM. /[yigd 06JierdyeHUs IOALEP>KKH HeCKOJBKUX
$arI0BBIX CUCTEM paspaboTYUKU N06aBUIN B S4p0 UHTepdeliC BUPTYyaJIbHBIX y3/I0B $aiiioBOM
CHUCTEeMBI, WU UHTepdelic vnode. Habop orepariuii, SKCIOPTUPYeMBIX depe3 HHTepderic vnode,
IIOX0K Ha omnepanuu (GalJoBOM CHCTeMBbl, paHee IIO[Jep>KMBaeMble JIOKaJbHOU (alIoBOM
cucTeMoM. OfHaKO OHU MOI'YT IO eP>KUBAThCS IIIUPOKUM CIIEKTPOM THUIIOB GpaMIOBBIX CUCTEM:

* JlokasibHbIe GalyIOBble CUCTEMBI, UCIIOIb3YIOIIHE TUCK

 ®aiIbl, UMIOPTUPYeMble IIPU ITOMOIIM Pa3HOOOGPA3HBIX IIPOTOKOJIOB y/aJIeHHBIX $alIoBBIX
CUCTEM
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» damoBsie cucTeMbl CD-ROM, 1O0CTYIIHBIE TOJBKO JIJI1 YTEHUS

» QalyioBBle CHCTEMBI, IIPeJOCTaB/AIOIIMNE CIIelIUaJU3UpPOBaHHBIE YCIYIH - K IIPHUMeEDY,
¢daiiyoBas cucreMa /proc

HexoToprie BapuaHThl 4.4BSD, Takue, xak FreeBSD, II03BOJIAIOT BBIIIOJHATH SUHAMUYECKYIO
3arpysky ¢aiIoBBIX CHUCTEM IIpU IIepBOM OOpallleHUU K HUM IIpU IIOMOIY CUCTEMHOI'O BbI30Ba
mount. NHTepdelic vnode ommcaH B Paszmese 6.5; BI06aBOK OH IIOffep KHUBaeT QyHKIIUU,
onvcaHHble B Pasgesie 6.6; HeKOTOpble K3 (QaMJIOBBIX CHCTEM CIIEIMaJIbHOIO0 HasHauYeHUs
onucaHsl B Pasfesie 6.7.

2.1.7. ®anyioBbIe CUCTEeMbI

OOBIYHBIN (aiyl IIpecTaBJgeT CO00M MacCHB 0aMTOB, U MOYKET YHUTATHCSI M 3aMKCHIBATHCH,
HayuHas C IIPOU3BOJILHOIO 6GaWTa ¢aiisa. Sapo He pasjnyaeT B OOBIYHBIX ¢aliylaX I'paHMUI]
3ammceli, X0Td MHOIHe IIpOrpaMMbl BOCIIPMHMMAKT CHMBOJIBI II€peBO/ia CTPOKH B KadecTBe
IIPU3HAKOB KOHIIA CTPOK, HO Pyrye IIporpaMMBbI MOTYT IIpeArosaraTb HaJIu4uue APyrux CTPyKTyp.
B camoMm ¢aiyie He XpaHUTCA HUKAKOU CHUCTeMHOUW WHopMaIliu o ¢arie, HO B (paiyioBoH
crucTeMe pasMelllaeTcsi HeKoTopasd HWHopMalnusg O Biafesnblle, IIpaBaXx JgocTynma U 00
UCII0JIb30BaHUU KaXKIoro ¢aiiia.

KoMIIOHeHT 1107, Ha3BaHUEM UM (Pall1a ABJSIETCS CTPOKOU JIMHOU /10 255 CUMBOJIOB. ITH UMeHa
XpaHATCcAd B ¢aiyie 0coboro THUIlla, KOTOPbIM Ha3bIBAeTCs Kama/io2om. UHoopMmalmg o ¢aiie B
KaTaJIoTe HasbIBAeTCS 3anUCbK Kama/02a U BKIKYaeT, KpoMe UMeHHU ¢aiiyia, yKasaTesb Ha caM
¢aiiy. 3anucu KaTasora MOI'YT CChIAThCA KaK Ha Jpyrue KaTaJoTH, TaK U Ha OObIYHBIe QaiiIbl.
TaxuM o6pasom popMHUpyeTcs HepapXusd KaTajloros U ¢pamnioB, KOTopas ¥ HasblBaeTcd GalIoBOM
CHUCTeMOH filesystem;

Heboavwas gaiinosas cucmema

OpHa HeboJbIIas $parioBas cucTeMa IokasaHa Ha A small filesystem. KaTtasoru MoryT cofiep>kaThb
II0JIKaTaJIOTH, U HeT OTPaHUYEHUI BJIOKEHHOCTH OJJHOTO KaTaJjiora B JIpyrod mo miybuHe. /I
COOIIO[IeHUS TIeJIOCTHOCTH (aMIOBOM CHUCTEMBI, SIPO He II03BOJISIeT IIPOIeCCy IIPOU3BOJUTH
3aIIMCh HEIOCPe[CTBEHHO B KaTaJyoru. PaioBasi cucTeMa MOYKET XpPaHUTh HE TOJIHLKO OOBIYHBIE
dalisIbl ¥ KaTajIoTH, HO TaKy)Ke CCHIJIKH Ha Apyrue 00beKTHI, TAKKE, KaK YCTPOMCTBA U COKETHI.

darisioBas cucTeMa OGpHSyET AepeBo, Ha4aJ/I0 KOTOPOTO0 HaXOAHUTCA B KOpHEBOM Kamasioee, UHOoIraa
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HasblBaeMOMY II0 UMEHH C/139UW, KOTOPOe COOTBETCTBYeT CUMBOJIY OJMHAPHOM HAaKJIOHHOW UepThI
(/). KopHeBOM KaTaJIOI COJep>KUT ¢aiibl; B HallleM IIpUMepe Ha PHUCyHKe 2.2, OH COJEP’KUT
vmunix, KOIIMIO BBIIIOJITHUMOTO 00BEeKTHOTO0 ¢paiiia sgapa. B HeM TakKe pacIiosio’KeHbl KaTaJoI'd; B
9TOM IIpUMepe OH COJepP KUT KaTasIor usr. BHyTpHM KaTasiora usr pacroJaraercs Karajor bin,
KOTOPBIX B OCHOBHOM COZI€P>KUT BBIITOJTHUMBIN 00 beKTHBIN KO, IIPOrpaMM, TaKUX, Kak Is 1 vi.

IIporecc obpaijaercsa K ¢paiiry, yKasblBas nyms 10 Hero, KOTOPBIN SIBJISETCSI CTPOKOM, COCTOSIIeH
U3 HeCKOJIbKUX WM HU OJHOI0 MMeH (amioB, pa3fiesieHHbIX CUMBOJIaMU ciamia (/). C KaXKabIM
IIPOIIEeCCOM SIIPO CBA3BIBAET /iBa KaTaJiora, IIPU IIOMOIU KOTOPBIX MOXKHO MHTepPIIPEeTHPOBATH
MapIIpyTHI 10 paiyioB. KopHegoll kamasioe TpoIiecca SIBJSIeTCSI CaMOM BepXHeU TOUKON GparsioBOM
CHCTEMBI, KOTOPYI0 MO>KeT JOCTHUYb IIPOIecC; OOBIYHO OH COOTBETCTBYeT KOPHEBOMY KaTaJIOTy
Bceli (aMyIoBOM cucTeMbl. MapLIpyT, HAUYWHAKIIWMCA C CUMBOJIA CJ3Ia, HAa3bIBAETCA
abCoONMOMHBIM MAPWPYMOM, U HHTEPIPeTHUpPYeTCd AApOM, HauyMHasd C KOPHEBOIO KaTaJiora
Ipoiecca.

VM IyTH, KOTOpOe He HAUWHAETCd CO CJI3IIa, Has3bIBAeTCSd OMHOCUMEAbHbIM MAapupymom, U
UHTEePIIPeTUPYeTCd OTHOCUTEJBbHO mekyuleeo pabodezo kama.no2a Iiporecca. (3TOT KaTaJor
KpaTKO Tak’Ke Ha3bIBAIT MeKYUWUM Kama/a020M UIHA pabouum kamasio2om.) TeKyIui KaTaaor
caM 110 cebe MOYXHO 0003HAUUTH HEIIOCPe[CTBEHHO II0 UMeHHU dot, YTO COOTBETCTBYET OJHOM
Touke (.). UMmsa ¢aiia dot-dot (..) obo3HayaeT POAUTENILCKHUI KaTaJIOI TEKYIIero KaTaJsora.
KopHeBOM KaTaJIoOr ABJIsAI€TCA IIPESKOM caMoMy cebe.

[Iportecc MO>KeT 3aZjaTh COOCTBEHHBIM KOPHEBOM KaTaJsIOI IIPM IIOMOIIM CHUCTEMHOIO BBI30Ba
chroot, 1 yCTaHOBUTH TEKYIIUN KaTaJIOT CUCTEMHBIM BBI3Z0BOM chdir. KaKIbIi IIPoIecc MOYKeT B
JII000M MOMEHT BBIIIOJIHUTDL BBI3OB chdir, HO chroot I03B0JIEHO BBIIIOJHATH TOJIBKO IIPOIIECCY C
aJIMUHUCTPaTUBHBIMU IIPUBWIETUAMU. Chroot 00bIYHO UCII0JIb3YeTCs [JI OTpaHUYeHUs JOCTyIIa
K CHCTEME.

B3sB ¢ailyioByl0 cHCTeMY, M300pakeHHYI Ha PHcyHKe 2.2, W IIojiarasl, 94To IIpOIlecC MMeeT B
KadeCTBe KOPHEBOIO KaTaslora KOpHeBOM KaTaJIor GaioBOM CHCTEMB], U B KadeCTBe TeKyIIero
KaTasiora /usr, OH MOKeT 00paTUThCA K ¢aiay vi JU60 0T KOpPHS II0 abCOJIOTHOMY HMeHHU
fusr/bin/vi, 1160 U3 TEKyIIero KaTajaora ¢ OTHOCUTEJIbHBIM UMeHeM bin/vi.

CucTeMHBble YTUJIUTHI ¥ 6a3bl JAHHBIX PaclIoJaraloTcsd B HECKOJIBKHUX BCeM M3BEeCTHBIX KaTaIorax.
YacTeio IIpeoIpesieleHHON HepapXyUU SIBJIsIeTC KaTaJIor, CoflepKalllii 0OMaWHUl Kamaao2 J1JIs
KayK/[I0To II0JIb30BaTess - HampuMep, /usr/staff/mckusick u /usr/staff/karels Ha Pucynke 2.2. Korma
I10JIb30BaTeJM PerUCTPUPYIOTCI B CHUCTeMe, TO paboyuil KaTaol MX KOMaHJHOIO IIpolieccopa
yCTaHaBJIMBaeTCS B JIOMAllHUH KaTajor. B CBOMX [OMallHUX KaTasorax II0JIb30BaTeJH MOTYT
co3laBaTh KaTaJlOTH TaK JKe JIETKO, KaK U 0ObIuHbIe ¢Qaiabl. TakuM 06pasoM, II0JIb30BaTesb
MOJKET CTPOUTH MepapXuH KaTaIoroB IIPOU3BOJIbHOMN CJI0KHOCTH.

[Tosib30BaTesIb OOBIYHO 3HaeT TOJIBLKO 06 OZHOM (GaMIoBOM CHCTeMe, HO CHCTeMa MO>KeT 3HaTh,
4TO O/iHa BUpTyasibHas ¢paiiyioBasl CUCTeMa Ha CaMOM Jiejle COCTOUT U3 HeCKOJIbKUX GU3UYeCKUX
$alyIoBBIX CHUCTeM, Kayk/asl U3 KOTOPBIX PacIIojioyKeHa Ha OT[eJIbHOM yCTpoMcTBe. dusnyeckas
¢daiyioBas cucTeMa He MOJKET PacIiojaraTbCsa Ha HeCKOJIBKUX QU3NUeCKUX YCTPOMCTBaX. Tak Kak
OOJIBIIIMHCTBO (GU3MYECKUX [UCKOBBIX YCTPOMCTB pa30bMUBAIOTCI Ha HECKOJIBbKO JIOTHMYECKHUX
YCTPOMCTB, TO HA OJ{THOM PHU3HUYECKOM YCTPOMCTBE MOXKET paciiojiaraTbes 60Jiee 0fHOU GaIoBOM
CHCTEeMBI, HO He 60JIee OHOM /I Ka’K0T'0 JIOTUUeCKOro yCcTporcTBa. OnHa U3 payIoBbIX CUCTEM -
Ta, C KOTOPOM HAYMHAKTCSA BCe aOCOJIIOTHBIE UMeHaA - Ha3bIBaeTCsI KOpHe8ol (hatiiogoll cucmemotl,

20



U OHAa Bcerja [OoCTyIIHA. /lpyrue ¢paiyioBble CUCTEMBI MOTYT MOHTHUPOBATHLCS; 3TO 3HAYUT, YTO OHU
MOTYT UHTEIrPUpPOBAThCA B HepapXUI0 KaTaJoroB KOpPHeBOM ¢aiyioBOM cucTeMbl. CCBIKM Ha
KaTaJIol, B KOTOPOM HaxXOQUTCd CMOHTHUpPOBaHHasg B Hero ¢aiioBas CHCTeEMe, IIPO3PadyHO
IIpeoOpasyrTcsd IAPOM B CChIJIKM Ha KOPHEBOM KaTasIol CMOHTUPOBAaHHOM GaiIOBOU CUCTEMBL.

CucTeMHBIN BBI30OB link B KaueCcTBe IIapaMeTPOB IIPUHUMAaEeT UMS CYII[eCTBYIOIEero ¢paiia U HOBOe
UM, KOTOpoe OyzeT IIpHUCcBOeHO ¢airy. Ilociie yCIIenrHoro BIIIOJIHEHUS BbI30Ba link, ai MoXKeT
OBITH OCTYIIEH II0 JIF000MY U3 UMeH. FMma daiiia MoXKeT OBITh yja/IeHo IIPU IIOMOIIU CUCTEMHOIO
BbI30Ba unlink. Korga ypassgeTrcs mociaefHee UM g ¢aiia (M IIOCTAeJHUU IIPOIlecc, KOTOPBIA
Iepskast Gamyl OTKPBITHIM, 3aKPBLI €r0), YIaJIseTcs U caM paiiil.

daiyibl OpraHMU30BaHbl HMepapXUyeCcKH B Kamasaoz2u. Katasor sgsisgeTcd TUIIOM ¢Qaiina, HO, B
OT/INUME OT OOBIYHBIX (alIoB, KaTaJoI UMeeT CTPYKTYpY, OIpefessseMyr CHUCTeMOM. IIporiecc
MOKeT YMTaTh KaTaJIOI, KaK OyATO 3TO OOBIYHBIA (aiiyl, HO TOJBKO APy paspelleH0 U3MeHATH
KaTaJsIor. KaTasoru co3farTcs CUCTeMHBIM BBI3OBOM mKdir ¥ yIasslOTCd CUCTeMHBIM BBI30OBOM
rmdir. Jlo 4.2BSD cucreMHble BBI30BBI mkdir ©W rmdir ObUIM peaJHU30BaHbl KakK
I10CJIel0BaTeIbHOCTh CUCTEMHBIX BBI30BOB link u unlink. IMesioch TpU IIPUYUHBI 71 06aBJIeHUA
CHUCTeMHBIX BBI30BOB CII€I[HaIbHO /I CO3/JaHUs U yla/leHUs KaTaJlor0B:

1. Omeparusi MOKeT GBITH C/leJlaHa aToMapHOH. Ec/i cucTema 3aBepIruia paboTy aBapHUitHO, TO
KaTaJIor He MO)KeT OCTaBaThCS B IIPOMEKYTOUYHOM COCTOSIHUM, UTO MOYKET CIYUYUTHCS IPHU
II0CJIeZIOBaTeILHOM BBI30BE CEPHH OTIEPAITHH.

2. IIpu paboTe ceTeBOM QpaiyIoBOM CUCTEMBI CO3/IaHUE U yAaJleHue GpaioB U KaTaJlI0r0B J0JDKHBI
BBIIIOJIHATBCS aTOMAapHO, YTOOBI MOIVIM BBIIIOJIHATHCS I10CJIe[0BATEIbHO.

3. Ilpu peanusanuu noguep>kku He-UNIX ¢paiiyioBBIX CHCTeM, TaKUX, Kak ¢parioBas cucrema MS-
DOS, Ha papyroM pasfese [AWCKa, MOXKeT OKasaTbCd, 4YTO 3Ta ¢aiyioBagd CuUCTeMa He
IO/ilep)KUBaeT  CChIIOUHBIX —oIlepanvi. XoTd [Jpyrue (QaiyloBble CUCTEMBI MOTYT
IIO/i[ep>KUBaTh KOHIIEIIIIUI0 KaTaJIoroB, CKOpee BCero, OHU He OyAyT CO3/[aBaTh U YIaJATh
KaTaJIOTU CO CChIIKAMHM, KaK 9TO JesiaeTcd B ¢partoBou cucreMe UNIX. COOTBETCTBEHHO OHU
MOTYT CO3/iaBaTh U U yAaadTh KaTaJord TOJBKO IIPU HAJWMYNHU ABHBIX 3alIpOCOB Ha yAajeHue
WIU CO3JaHMe KaTaJIOTOB.

CucTeMHBIN BBISOB chown yCTaHaBJIWBAaeT Biajlesiblla U Tpynny ¢aiia, a chmod usMeHseT
aTpuOyTHl 3alUTHI. BBI30B Stat, IpUMeHeHHbI K UMeHU ¢Qaiiia, MOKeT UCII0JIb30BaThCA IS
UTeHUs 3TUX CBOMCTB ¢Qaiia. CucTeMHBIe BBI3OBHI fchown, fchmod wu fstat TIpUMEHSIOTCSI C
NeCKpPUIITOpaMH, a He C UMeHaMU (QaiioB, /I BHIIIOJTHEHUS TOIO K€ caMOoro Habopa olepariuii.
CUCTeMHBIN BBI3OB rename MOKeT UCII0JIb30BaThCA /I IIPUCBOEHUS (Qaiiyly HOBOIO MMEeHU B
$aityIoBOM cHCTeMe C 3aMeHOM CTaporo UMeHU ¢aiiyia. Kak U orepaliiu 110 CO3JaHUI0 U yIaIeHUI0
KaTaJIOr0B, CUCTEMHBLIN BBI30B rename ObLI go6aByeH B 4.2BSD [ mpUpaHusg aTOMapHOCTH
U3MEHEHUI0 HMMeH B JIOKaJIbHOM ¢aiyioBor cucreme. IIo3)Ke OH omIpaBgal CBOIO
UCKJIIOUUTEJbHYI0 II0JIE3HOCTh [UI JKCIIOPTHUPOBAHUA Ollepaliiii II0 IIepeMMEeHOBAaHUI0 B
CTOPOHHUX QaMIOBBIX CUCTEMAaxX U 110 CETH.

CucTeMHBIN BBI3OB truncate 6u11 go6aBiieH B 4.2BSD 11 TOTO, YTOOH! paitibl MOIVIK 00pe3aThbCs
110 YKa3aHHOMY CMellleHU. BBI30B ObLI f06aBJIeH ITepBOHAYaJIbHO /IS IIOALeP>KKU 6UOIU0TeKHU
BpeMeHU BBIIIOJIHEHUs $A3bIKa Fortran, B KOTOPOM IIPUMEHSIOCh IIOHSATHEe KOHIa ¢aiaa c
IIPOU3BOJIBHBIM JOCTYIIOM, KOTOPBIX MOT YCTaHABJIUBATBHCI B JIIOOYIO ITO3UIIHUI0, B KOTOPON ObLI
IIOCJIeIHUM pa3 AOoCTyIl K ¢ariay. be3 crcTeMHOro BbI3OBA truncate eIUHCTBEHHBIM CII0COO0M
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obpesaTh Qaiyi ObLJIO KOIUpPOBAHHE HY)KHOM 4YaCcTH B HOBBIM aly, yaajeHHe CTaporo Hu
IleperMeHOBaHWe KOIIMKW B IlepBOHAauvajlbHOe UMdA. bHOJMOTEeKa MoOIJIa TeopeTHUYeCKU
OTKasbIBaThCd paboTaTh Ha 3allOJIHEHHOM (QauyoBOM CHCTeMe, K TOMY >Ke TaKOH aJrOpuTM
OKasbIBaJICS MeJlJIeHHBIM.

[Iocste Toro, Kak ¢aioBasi CUCTeMa MOJyYMIa BO3MOKHOCTb 06pe3aTh QaMiIbl, SIP0 IPUMEHSIIO
3Ty BO3MOXXHOCTb [JI1 YMEHBINIeHUs OOJIBIIIUX IIYCTHIX KaTajJoroB. IIpeMMyIecTBO B
YMEHBIIIEHHH ITyCTHIX KaTaJIOTOB 3aKJIIOUAeTCs B COKpAIlleHWH BPEMEHH Spa Ha ITIOMCK B HUX
IIPH CO3JIaHUU WU YIaIeHUH HUMeH.

BHOBb co3fjaBaeMbIM ¢aiilaM IIpHCBaWBaeTCs HAeHTUQUKATOP II0JIb30BaTessl IIpoIlecca,
KOTOPBIM HX CO3JaJ, U UAeHTUQUKATOP I'PYIIIBI KaTajaora, B KOTOPOM OHM OBbLIM CO3ZaHbI. /I
3amquThl QalioB IIPHMEHSETCS TPEXyPOBHEBBIM MeXaHW3M YIIPaBJIeHUS [JOCTYIIOM. ITH TpPH
YPOBHSI OIIpefiesIsIIoT JOCTYITHOCTE ¢ariia It

1. ITosb3oBaTeJIss, KOTOPBIX IBJISeTCA BiIaZie/IblleM ¢aiiia
2. I'pymiiel, KoTOpas ODpUIIKcaHa ¢airy

3. Bcex ocTabHBIX

Kaxiplii ypOBeHb [OCTyIla HMeeT OT[ejbHble HHAWUKATOPBl IIpaB [ UYTeHHs, 3alluCh U
BBIIIOJTHEHUSL.

®amIbpl CO3JAITCA C HYJIEBBIM pPasMepoM, KOTOPBIA MOJKET YBEJIHYUTHCS IIPH BBIIIOJIHEHHU
omeparui 3amucHl. Iloka ¢aiy OTKpPBIT, CHCTeMa OTC/JIeKHMBaeT YyKasaTelb Ha Gail,
COOTBETCTBYIOIIIUM TeKyIl[eMy IIOJIOJKEHHWI0 B (Qaiile, CBA3aHHOM C [eCKPHUIITOPOM. IJTOT
yKasaTeJb MOJKeT IIepeMellaTbcd 110 ¢aiyly B IIPOM3BOJIBLHOM IIopsake. IIporieccsl,
HUCIIOJIB3YIOIHe OJUH U TOT JKe [eCKPUIITOP ¢aiijia II0CpefCcTBOM CUCTEMHBIX BBISOBOB fork WiIu
dup, UCIIOJIBL3YIT OJHOBPEMEHHO OJUH U TOT JKe yKasaTeJb TeKyIleM II03UIUU. /leCKPUIITOPEI,
CO3[laHHEIEe PAa3/IMYHBIMU CUCTEMHBIMU BBI3OBAMHU Open, UMEeIT pas/IMYHbIle YKasaTe/H TeKyIlen
MO3UIUMU. B ¢aiylax MOIYT IIPUCYTCTBOBATBH Oblpbl. /JIBIPBI IIPEJCTaBJAIOT COOOM IIyCThIE
IIPOCTPaHCTBa B Tesle ¢alisia, B KOTOpble HUKAKHUX JaHHBIX He 3aIllMChIBAIOCh. IIporiecc MokeT
co3JjaTh TaKHe [BIPHI, IlepeMelllasl yKasaTesb 3a TEKYI[UM KOHell gaiiia U IIPOU3BOJA 3allUCh.
[Ipu YTeHUU ABIPEI UHTEPIIPETUPYIOTCSI CUCTEMOM KaK 3all0/IHeHHbIe HyJIeBBIMU OaliTaMU.

PanHue Bepcuu UNIX mMesn orpaHuueHre B 14 CUMBOJIOB Ha MM Qaiija. ITO OTpaHUYEeHUe
3a4aCTyl BbI3bIBAJIO IIpoOJieMbl. HammpuMmep, KpoMe eCTeCTBEHHOIO >KeJIaHWs I10JIb30BaTeslei
JaBaTh (aiiaM JIMHHBIE OIMcaTeJbHble UMeHa, paclipoOCTPaHeHHBIM CII0COO0M GOpPMHPOBATH
UMeHa OQalyIoB sBJIIeTC MUCIIOJb30BaHWe ¢QopMaTa basename.extension, Ize paclIUpeHUe
(ykaspIBamwlIllee Ha THUII ¢aiija, CKakeM, .C [UII HCXOJHOro roza Ha A3bike C WA .0 A
IIPOMEKYTOYHOI0 IBOMYHOTO 060beKTa) UMeeT JJIMHY OT OJHOTO 10 TpeX CUMBOJIOB, OCTaBJIsAd OT
10 1o 12 cuMBOJIOB Ha UM ¢aiiyia. CHCTeMbl yIIpaBJIeHUs UCXOIHBIM KOZIOM U pelaKTOPBI 0OBIYHO
UCIIOJIB3YIT [IOIOJHUTENBHO [Ba CHUMBOJIA I CBOUX Ilesed, Ay Ipepukca WU cypdukca
UMeHU ¢aiia, IIpU ITOM OCTaeTcs 0T BOCbMH /10 10 cMMBOJIOB. B KayecTBe UMeHH ¢arijia JIerko
HUCII0/1630BaTh OT 10 10 12 CHMBOJIOB OHOTO aHIJIMMCKOTO CJI0Ba (HarpuMep, multiplexer).

MO’XHO CMUPHUTBCA C 3TUMH OTpPaHUYEHUSIMH, HO 3TO HeIIOCJIeJ0BaTeJbHO U Ja)ke OIIACHO,
IoToMy 4To Apyrue cucremsl UNIX MoryT paboraTs CO CTPOKaMH, IIPEBBIIIAOIIUMHU 3TOT JIUMUT,
Opu co3gaHuu GpamsIoB, HO 3aTeM UMs OyzieT obpesaHo. icxomHbii ¢paril ¢ uMeHeM multiplexer.c,
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coJlepyKallluM UCXOAHBIN KOJ Ha s3bIKe C, (yoke 13 CUMBOJIOB) MOKeT MUMeTh COOTBETCTBYIOIIUMN
daiiy U3 cUCTeMbl yIIpaBJIeHUs UCXOAHBIM KOJOM C IIpedUKCOM S., IIPU 3TOM II0JIy4aeTCs UM
¢dariia s.multiplexer, KoTopoe He 6y/leT OTIMYaThLCA OT Qailyia CUCTEMBI yIIpaBJIeHUS UCXOIHBIM
KomoM pyd dama multiplexer.ms, comepskalero MCXOAHBIM Kop troff maa moKyMeHTaruu
nporpaMMbl Ha s3blKe C. ComepKMMoOe [BYX OpPHUTHMHAJBbHBIX GaljoB MOXKeT 0KasaThbCs
IepenyTaHHBIM 0e3 KaKUX-JIN00 IIpeRyIIpesKIeHUN OT CUCTEMBI yIIpaBJIeHUS UCXOJHBIM KO OM.
[Ipy TIaTeJIbHOM KOAWPOBaHUU 3Ty IIPo6eMy MOXKHO OOHapYy>KUTh, HO IOAJEPKKaA [IMHHBIX
UMeH ¢aiIoB, BIepBble ITOSIBUBIIASACA B 4.2BSD, IIpaKTHUUeCKU II0JIHOCTHIO JIMKBUUPOBAIa 3Ty
apobsemy.

2.1.8. Pasmenienue ¢pamios

Omeparuy, olpefeseHHble IS JIOKAJIbHBIX (GaWIOBBIX CHUCTEM, [eJIATCI Ha [BEe KaTeropuu.
O6ImuyMU [j191 BCeX JIOKaJbHBIX CHUCTEM SBJIIOTCI HepapXUyeCKUM IIPUHIUII MMeHOBaHUY,
6JI0KMpPOBKa, KBOTHI, yIIpaBjieHWe aTpUOyTaMU U 3allluTa. ITU MeXaHU3Mbl He 3aBUCIT OT TOTO,
Kak XxpaHdATcad paHHble. B 4.4BSD uMeeTcd efquHas peasunsaniysad [l IIPefOCTaBJIIEHUS ITUX
CepPBHCOB.

Apyro#i 4acThI0 JIOKaJIbHOU $paliyIOBOM CUCTEMBI ABJIIETCSA OpraHU3allysd U yIIpaBjeHUe JaHHBIMU
Ha HOCUTeIdX HHPopMaluu. PasMellleHHe COLep>KHUMOI0 (QaijioB Ha HOCUTEJIX SBJIAETCH
BOIIPOCOM XpaHwWwiIuIina ¢paiioB. B 4.4BSD moamep)KuBaeT TPU PA3JIUUYHBIX THUIIA XPAHUJIMII]
daios:

* TpagunoHHas ¢aioBas cucteMa Berkeley Fast Filesystem

* XypHanupyemas ¢aityioBad CCTeMa, OCHOBaHHas Ha apXUTEKType OIlepaljiOHHOM CUCTEMBI
Sprite [Rosenblum & Ousterhout]

» daiiytoBasg CUCTeMa B IIaMATH

XoTd oOpraHW3arus J3TUX XPAHWJIHI COBEPIIEHHO pasJMyHA, 3TH PAa3JHYUSI CKPBITBI OT
IIPOIIECCOB, UCITOIb3YIOITUX GaiiIOBbIe CHCTEMBL.

B ¢aiiioBoit cucteMe Fast Filesystem opraHusyeT JaHHBIe B TPYIIIILI OPOKeK. Paiiiibl, K KOTOPHIM,
CKOpee BCero, 6y[eT OCYIeCTBIATHCSI NOCTYIl OLHOBPEMEHHO (Ha OCHOBE UX PAaCIIOJIOKEeHUS B
vepapxuu (GalIOBOM CHUCTEMBI), XpPaHATCA Ha OJHOM U TOH jXe TIPYIIIe AOpoyKeK. damibl, K
KOTOPBIM He IIpeAriojiaraeTcs OJLHOBPEMEHHBINM [TOCTYII, IIepeMeIaloTcsi Ha pasHble TIPYIIIbI
noporkek. TakuM o06pa3oM, ¢paiiibl, 3alIUChbIBaeMble B OHO U TO 7Ke BpeMsi, MOT'yT pPacIiojaraTbCs B
abCOJIFOTHO PasHBIX 00JIaCTAX AUCKA.

daiioBag cucTeMa C KYpHaJIbHOM OpraHMsalllied OpraHu3yeT MaHHBIE B BHUME KypHasa. Bce
JlaHHbIe, 3alIUChIBaeMble B HEKOTOPHIM MOMEHT BpeMeHH, COOHUPAIOTCI BMECTe U 3alIUCHIBAIOTCA B
OJTHO U TO >Ke MeCTO JUCKa. [[aHHbIe HUKOIZA He I1epe3alliChIBal0TCs; BMECTO 3TOT0 3alICHIBAETCA
HoBasg Komus ¢aiisia, KoTopasd 3aMeHseT cTapyr. CTapble ¢aiiyibl YHUYTOXKAKTCA IIPOIIECCOM-
COOpIIIMKOM Mycopa, KOTOpBIM 3alycKaeTcs, Korga ¢arioBasg cUCTeMa IIepellojiHgeTCd U
II0sIBJIsIeTCS He0OX0JMMOCTh B CBOOOTHOM IIPOCTPaHCTBE.

darisioBas chcTeMa B IIaMATH IIpefHasHadyeHa g XpaHeHUs JaHHBIX B BUPTYaJbHOM ITaMATH.
OHa ucrob3yeTcs g GaiIoBBIX CUCTeM, B KOTOPBIX JO/DKHBI XPaHUTHCSI BpeMeHHbIe JaHHBIe C
obecrreyeHreM OBICTPOTO [OCTyIla K HHUM, K IIpuMepy, /tmp. IIpu opraHusanuu ¢aiyoBoH
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CHUCTEMEBI B IIaMSATH IIpecieAyeTCd IeJIb OpraHH30BaTh MaKCHMaJ/IbHO KOMIIAKTHOE€ XpPaHEHHe
JaHHBIX I MUHHUMU3aIlUH HCIIOJIb3OBAHUA PECYPCOB BHpTyaJIBHDfI IIaMATH.

2.1.9. CeTeBasa ¢paiyioBas cucremMa

M3HauvaJIbHO CeTeBble BOSMOKHOCTH HCIIOJIb30BAIUCh IS IIepejlaud JaHHBIX OT O[fHOU MaIlllhHbI
K pyroi. [Io3ke 9TO IOJIYUYMJIO CBOe pa3BUTHE B 00ecCIledeHUU IIOJKJII0UeHUs I10JIb30BaTesel
yAaJeHHO K APyTuM MalruHaM. CaeyroIuM JIOTHYeCKUM I1aroM ObLIO IIpe/ioCTaBIeHHe JaHHBIX
I10JIb30BaTeJII0, & He IIPUO/IDKeHNe IT0Ib30BaTeJsI K JAHHBIM - TaK POJWINCE CeTeBble GaiiIoBbIe
cucreMsbl. ITosb30BaTesny, paboTaroIre J0KaJIbHO, He OLIYIAal0T CeTeBBIX 3a/leprKeK IIPH KaXKL0oM
Ha)KaTHUU KJIaBUIIH, TaK UTO OHU I10JIy4aroT 6osiee yIo6HOe pabouee OKpy KeHUe.

[TopxiroueHre GaMoBOM CHUCTeMBI K JIOKaJIbHOM MalllMHe OBLIO OZHUM M3 IIePBBIX OCHOBHBIX
KJIMEHT-CEPBEPHBIX NPUIOKEeHUH. Cepgep  ABJIAeTCd  yAAJEHHOM  MAaIMHOM, KOTopas
9KCIIOPTHPYeT OJHY MJIH Oojiee CBOMX GaMJIOBBIX CHUCTeM. K/AueHmom SBJIAeTCA JIOKaJbHas
MallliHa, KOTopasi UMIIOPTUPYeT 3TU $paiyioBble CUCTEMBI. C TOUKH 3peHUs JIOKAJIbHOIO0 KJIHEHTa,
CMOHTHPOBAaHHbIe yAaJeHHble (QaiioBble CUCTEMBI IOSBJIAIOTCI B IIPOCTPAHCTBE MMEH JepeBa
¢ailioB, Kak Jrobad [Apyrasg JIOKaJbHO CMOHTHpPOBaHHasg ¢aiioBasd cucTeMa. JIOKaJIbHbIE
KJIMeHThl MOIYT IlepeMelllaTbCid B KaTaJOIM Ha YyAajJleHHOM (aiIoBOM cuUcTeMe, U MOIYT
OCYILIeCTBJIATH YTeHMe, 3allMCh U BBINIOJHEHHE JBOMYHBIX (alIoB Ha yAaJeHHOM (¢aiyioBOH
CHCTeMe TOYHO TaK ’Ke, KaK OHU BBIIIOJIHAIOT 3TH Ollepaljiy Ha JIOKaJIbHOU (pailIoBOM CHUCTEMeE.

Korma JloKa/IbHBIM KJIWEHT BBIIIOJIHSAET OIllepalliio Ha yJaJeHHOW (aioBOoll CUCTeME,
0pOopMJILeTCS U IIOCHLIIAeTC 3aIlpoC K cepBepy. CepBep BBIIIOJHAET 3aIIPOIIEHHYI0 OIlepallHuio U
BO3BpallaeT Jub0 3aIlpollleHHY WHGOpMAIUIO0, MO0 OLIKWOKY, ITI0UYeMy 3alpoc ObLI OTKJIOHEH.
i1 TIOJIydeHUs YIO0BJIETBOPUTEJIbHOM IIPOU3BOJAUTENBHOCTH, KJIHEHT J0J/DKeH KIIIUpOBaTh
IaHHbIe, K KOTOPBIM JOCTYII OCYII[eCTBJIIeTCSI 4acTo. CII0’)KHOCTh YAaJeHHbIX QpalIoBBIX CUCTEM
OTpa’kaeTcs Ha II0/leprKKe COOTBETCTBUS MeXK/y CEpBEPOM U MHO>KeCTBOM €r0 KJIMEHTOB.

XoTs 3a 3TH rofpl OBLIO paspaboTaHO MHOXKECTBO IIPOTOKOJIOB pPabOThl C yAaJIeHHBIMU
$alyIOBBIMU CHCTEMaMHM, CaMOM paclpocTpaHeHHONM Ha cucrteMax UNIX sBigeTcsa ceTeBas
¢aroBag cucteMa Network Filesystem (NFS), koTopas 6bl1a CIIpOeKTHpPOBaHa U peaj30BaHa B
Sun Microsystems. Snpo 4.4BSD mnopgep>kuBaeT IIPOoTOKoJ NFS, X0Ts ero peasusanusg Oblia
BBIIIOJIHEHA He3aBHUCHMO OT clelMukanuu mnporokosa [Macklem]. IIporokos NFS ommcaH B
I;1aBe 9.

2.1.10. TepmuHaIBI

TepMUHAaJIBI IO//IeP’KUBAIOT CTaHJapTHBIE CUCTEMHBIE OIlepallli BBOZA/BBIBO/A, & TaKKe Habop
OIleparyi, CIeNMUOUUHBIX JII TEPMUHAJOB, [JI1 YIIPABJIEHUS pPeJaKTUPOBAHHUEM BXOIHBIX
CHMBOJIOB U 3a/ieprKeK BbIBo/Ia. Ha caMoM HIDKHEM YpOBHE HaXO[STCS ApaiBephl TePMUHAIbHBIX
YCTPOMCTB, KOTOpHIe VIIPaBJ/SIOT IIOPTaMHU alllapaTHBIX TepMHHaIOB. TepMUHaJIbLHBINA BBOJ,
ob6pabaTbIBaeTCsl COIVIACHO HU3JIEXAI[UM XapaKTEePUCTHKaM CBSI3H, TaKUM, KaK CKOpPOCThb
Iepejjauy, ¥ COIAaCHO Ha60py IIpOrpaMMHO KOHTPOJIUPYEMBIX IIapaMeTPOB, TAKUX, KaK KOHTPOJIb
YeTHOCTH.

BhIllle YPOBHS JpaiBepOB TepMHHAJIbHBIX YCTPOMCTB HAXOJSITCS PeXKUMBI KaHAaJIOB, KOTOpbIE
06ecrieurBalOT pasjMYHble YPOBHU 00pabOTKH CHUMBOJIOB. II0 YyMOTYaHHUIO pPe>XKUM PabOTHI
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KaHaJa BbIOMpaeTcs, KOIZla IIOPT HCIIOIb3yeTcs /IJII MHTepPaKTUBHOIO BXOJa B CHCTeMy. PeskuM
paboThl KaHaJla yCTaHaBJIMBAeTCd B KAHOHUYeCKUll; BXOLHOM IIOTOK obpabaThIBaeTCs Tak, 4TO
06eCIIeuynBalOTCI CTaHJapTHbIe QYHKIINH, OpHEeHTUPOBaHHbIe Ha peJaKTUpPOBaHUE CTPOK, U OH
IIpe/iCTaBJIsIeTCS IIPOIECCY B BH/IE IIeJIbIX CTPOK.

JKkpaHHBIEe pPeJaKTOpPhl W IIPOrpaMMBbl, KOTOpPble B3aWMOJENCTBYIOT C OPYTMMH MaIllMHAMU,
0OBIYHO paboTaldT B HEKAHOHUYECKOM pedcume (4acTO Ha3bIBAEMOM Iaw-pelcuMoM WA
NOCUMBO0IbHBIM PEHCUMOM). B 3TOM peskuMe BXOIHOM IIOTOK IlepefiaeTcs B UMTAIOIIHN IIPOoIecc
cpasy >Xe U 6e3 BCIKOM 06pabOTKU. BrIKyrouaeTcs BCcI 00paboTKa CllelidaIbHBIX CUMBOJIOB, He
BBITIOJIHSIETCS YAaJleHHe CHMBOJIOB U Apyroe pefakKTHpOBaHUe CTPOK, BCE CUMBOJIBI IIepefarTcs
IIporpaMMe, KOTOpasi BBIIIOJIHSET UTEHHe C TEPMHUHAJIA.

TepMuHaM MOXKeT OBITH HACTPOEH ThICSUYAMH PAasJIMUYHBIX CIIOCOO0B, IIPOMEXYTOUHBIX MEXIY
9TUMHU JIByMs. Hampumep, sKpaHHBIN pefakTop, KOTOPOMY HeOOXOZUMO IOJIydaTh IIpephIBaHUS
OT II0JIb30BaTessI aCHHXPOHHO, MOYKET pas3pelluTh HCII0Jb30BaHHUE CIIeI[HaJbHBIX CHMBOJIOB,
KOTOpble TeHEPUPYIOT CUTHAJIbl M pa3pelluTh yIpaBJeHHe BBIXOJHBIM IIOTOKOM, B IIPOTUBHOM
caydae paboTaTh B HEKAHOHUYECKOM PeKHMe; BCe OCTaJlbHbIe CUMBOJIBI OYAYT IlepefaBaThCs B
Iporiecc Heo6paboTaHHBIMU.

YTo KacaeTcsl BBIXOJHOTO IIOTOKA, TO TePMHHAJIbLHBIM 06pPaGOTUMK IIPefoCTaBJsIeT IIPOCTHIE
CJIY>KOBI 110 eT0 GOopMaTUPOBAaHUIO, BKIIIOUAS

* [Ipeo6pa3oBaHKe CHMBOJIA IIEPEBOZA CTPOKH HA JIBYXCHMBOJILHYIO IIOC/IE/OBATEIHHOCTh M3
CHUMBOJIOB BO3BpaTa KapeTKH U IIePEBOIa CTPOKHU

* BhIiep>KHBaHUe 11ay3 IT0C/Ie HEKOTOPBIX CTAHAAPTHHIX YIIPABJISIOIIHNX CHMBOJIOB
» 3aMeIlleHHe CUMBOJIOB TaOyISITHH

* BeiBoz, Herpadpuueckux cuMBOJIOB ASCII B BHe ABYXCHMBOJIBHBIX IIOCJIeOBaTeJIbHOCTEHN
Byuza C (ZpyrMMH CJI0BaMH, BBIBOJ, 3HaKa BCTaBKH, 32 KOTOPBHIM CJeflyeT CHMMBOJI, KOTOPBIA
HaXOJUTCH I10 CMEII[eHHUI0 OT CUMBOJIa @, COOTBETCTBYIOILIEMY 3HAUEHHIO 3TOT0 CUMBOJIA).

Ka>KIpIii M3 3THUX CepBHCOB IIpe0OpasoBaHUs MOXKeT OBITh He3aBHCHMO BBIKJIIOUEH IIPOIecCOM
IIPY IIOMOIIH YIIPABJISIOITNX 3aIIPOCOB.

2.1.11. Me>xmmponeccHoe B3auMO/IeyICTBH e

Me>KIIpoIlecCHble KOMMYHUKAllu B 4.4BSD opraHu30BaHbI B KOMMYHUKAUUOHHblE 0OMeHbl. K
IoJJep>KUBaeMbIM Ha [JaHHBIM MOMEHT [JOMeHaM OTHOCSTCHd JIOKA/bHbLL OOMeH [IJIs
B3aMMOJIEVICTBUA MeEXKAy IIpOIlecCaMHy, BBIIIOJHAKIIMMUHCA Ha OJHOM M TOM JKe MallllHe,;
Mmedccemesoll 0oMeH I CBSI3U MeXKAy IIpolieccaMM IOCPeACTBOM Habopa mpoTokoJsioB TCP/IP
(BO3MOXXHO, B ceTH MHTepHeT); ceMelCTBO IIPOTOKOJIOB ISO/OSI 1jg B3aUMOZEUCTBUS MeXXKIy
caiTaMH{, KOTOPHIM HYy’KHAa HMMEHHO TaKas CBd3b, U O0oMeH XNS [j11 KOMMYHUKaIlUU MexXIy
IpoleccaMy Ipu oMol npoTokosioB XEROX Network Systems (XNS).

B 1mpepmesiax JoMeHa COeJUHEHUS HMEKT MECTO MeXAy KOHEeUHBIMU TOYKaMU CBSI3H, TaKXKe
HasbIBaeMbIMH cokemamu. Kak oTMedeHO B Pa3snesie 2.6, CHCTEMHBIM BBI3OB Socket CO37TaeT COKET
U BO3BpalllaeT JeCKPUIITOP; ApyTrHe cCUcTeMHbIe BbI30BhI IPC onrcansl B [yiaBe 11. KaKabpId coKeT
UMeeT THUII, OIpefesIIIIUN ero KOMMYHHUKAallMOHHbIE CBOMCTBA; K HHUM OTHOCSATCS TaKHe
XapaKTepUCTUKH, KaK HaJeXHOCTh, COXpaHeHUe II0CJIel0BATEIbHOCTH IlepefaBaeMOM
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UHOOPMAITUH U IIpeyIpesKeHIe T1y6IUpoBaHUs COOOIITeHUH.

C KaKXABIM COKEeTOM CBSI3aH HEKOTOPBIH KOMMYHUKAUUOHHBLL NpOmokoa. ITOT IIPOTOKOJI
oGeclieunBaeT BBIIIOJIHEHHE OIepaIliii, TpebyeMbIX COKETY, COIJIACHO €ro THITy. IIpHIoKeHUs
MOTYT 3aJjaBaTh HY’KHBIH IIPOTOKOJI IIPHM CO3/[aHUM COKeTa MM MOTYT Pa3pelIuTh CHCTeMe
BBIGPATH IIPOTOKOJI, KOTOPBIM COOTBETCTBYET TUITY CO3/laBaeMOr0 COKeTa.

CokeThl MOTYT UMETH aJipeca, CBsI3aHHbIe ¢ HUMU. PopMaT U CMBICII aJ[peCOB COKETOB 3aBUCAT OT
KOMMYHHUKAITUOHHOTO JOMeHa, B KOTOPOM OBLI CO3/laH COKeT. IIpuWBsI3Ka UMeHU K COKeTy B
JIOKaJIbHOM JJOMeHe IIPUBOJUT K CO3JaHUI0 dpaiiia B GalIoBOU cUCTEMe.

O6BpIuHBIE JaHHBIE, IIepe/laBaeMble U II0Jy4aeMble IIPH IIOMOIIU COKETOB, He HMEIOT THIIA.
BoIlpockl mpefCcTaBIeHUsI NAHHBIX 3aBHUCAT OT OHOJIMOTEK, KOTOpble HAaXOIATCI Ha Bepxy
KOMMYHUKAITMOHHOM  IIOJCHUCTeMBL.  Bmo6aBoK K  Ilepefadye  OOBIYHBIX  JJaHHBIX,
KOMMYHUKAITUOHHBIE JOMEHBI MOTYT IIOZIePKUBATh Ilepefady U IpHeM CIIeI[HaJbHbIX TUIIOB
DAaHHBIX, KOTOPhle HA3bIBAIOTCSI npasamu docmyna. Hampumep, JIOKaJIbHBIM JOMeH HCIOJIb3YeT
9Ty BO3MO’KHOCTb [IJI IIepelauy IeCKPUIITOPOB MeJK/y IIPOIeCCaMU.

Jlo 4.2BSD cetreBrle peanusanuu B UNIX 06pI4HO paboTanu 4yepe3 MHTePQENCHl CHUMBOJIBbHBIX
ycTporicTB. OmHOM M3 Ileslell co3gaHUs HHTepdeiica COKeTOB ObLIO ob6ecriedeHHe pabOTHI
IIPOCTEHBKUM IIporpaMMaM 06e3 HM3MeHeHUs Ha IIOTOKOBBIX COeJIMHeHUsIX. Takue IIpOorpaMMbI
MOTYT paboTaTh, eCJIU TOJIbKO He MEHSIOTCSI CUCTeMHBIe BBI30BEI read U write. COOTBETCTBEHHO,
OpUTHHaJIbHbIe UHTepdeChl He TPOrajuch, HO OBLIM HCIIpaBJIeHbI I PaboThl C IIOTOKOBBIMU
cokeTaMu. /[lyi1 6oJiee CIIOKHBIX COKeTOB, TaKHUX, KaK Te, YTO MCIIOJIb3YIOTCH I IIOCBLIKHA
IatarpaMM U B KOTOPBIX IIPU KaK[0OM BBI30Be send I0JDKeH YKa3blBaThCs aJipeC HasHaueHUs, ObLI
nob6aBJieH HOBBIN UHTEPETIC.

JpyTUM TOCTOUHCTBOM SIBJISIETCS TO, UTO HOBBIM HHTepdelc JIeTKO IIepeHoCHM. Bckope 1ocie
TECTOBOTO pesiu3a, II0JIy4eHHOIro U3 bepkiy, MHTepdelc COKeTOB OBLI IlepeHeceH B System III
noctaBIUKOM UNIX (xoTa AT&T He mofepskuBajia MHTepdenc COKeTOB M0 BhIXoza System V
Release 4, pelluB UCII0JIb30BaTh BMECTO Hero MexaHusM noTokoB u3 Eighth Edition). UHTepdertic
COKEeTOB OBLI TakKKe IlepeHeCeH i paboThl Ha MHOIMX ajganTepax Ethernet mocraBuimkamy,
TaKUMH, Kak Excelan u Interlan, KoTophlil IpofgaBajicad Ha pbIHKe PC, Ie KOMIIBIOTEPHI OBIIA
CJIUIIIKOM CJIab6bIMH, YTOOBI 06pabaThIBaTh CETeBOM KO/ Ha OCHOBHOM IIpolieccope. CpaBHUTEJIbHO
HeJJaBHO UHTepderc COKeTOB OBLI MCII0JIbL30BaH B KaueCTBe OCHOBHI [JI1 CETeBOro MHTepdetica
Winsock ot Microsoft myst Windows.

2.1.12. CeTeBble KOMMYHHUKaITUH

HexoToprle M3 KOMMYHUKAITMOHHBIX [TOMEHOB, IIOAAepkKuBaeMbIX [PC-MeXaHHU3MOM COKemos
MarT [TOCTYII K CeTeBbhIM IIPOTOKOJAM. IJTH TIIPOTOKOJIbI Peajr30BaHbl KaK OTIEIbHBIN
IIPOTPaMMHBIN CJIOM, JIOTUYECKU HaXOJAIUNCSA HH)Ke IIPOrpaMMHOI0 06ecIlieueHHs COKETOB B
anpe. SAnpo IpefocTaBiIsIeT MHOTO BCIIOMOTraTe/JIbHBIX CEPBUCOB, TaKUX, KaK yIIpaBJeHUE
6ypepaMu, MapLIpyTHU3alUsg COOOIeHWUM, CTaHZapTHble UHTepdelchl K IIPOTOKOJIaM U
uHTepQelCchl K JpaliBepaM CeTeBbIX MHTeP(ENCOB JJIsI UCIOJIL30BaHUSA B PasJUUYHBIX CETEBBIX
IIPOTOKOJIAX.

B Te BpemeHa, Korjma paspabarsiBasack 4.2BSD, MCII0/Ib30BasoCh MK pa3pabaThlBajIoCh MHOIO
CeTeBBIX IIPOTOKOJIOB, Ka’KABIM CO CBOMMHU CHJIBHBIMU M CIa0BIMH CTOpOHaMH. He cyijecTByer
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eIMHCTBEHHOTO IIOAXOMAINero Ha BCe CJAy4Yad >KH3HHU IIPOTOKOJIa HJIM Habopa IIPOTOKOJIOB.
[logmep>KuBasg MHOIO IIPOTOKOJIOB, 4.2BSD MOKeT 00eCleuyuTh B3aUMOJAEUCTBHE U 00OMeH
pecypcamMu MesKAy pasIMuHBbIMU MalllMHAaMU, KOTOpble OBLIN AOCTYIIHBI B bepkiu. Iloamepskka
MHOTHUX IIPOTOKOJIOB HEOOXOQUM TaKyKe /I U3MeHeHU! B OyayineM. CoBpeMeHHBbIe IIPOTOKOJIBI,
paspaboranHsie 111 Ethernet co ckopoctsamu pa6oTel 10 u 100 Mbit B ceKyHAyY, Bpsi JU OyAyT
COOTBETCTBOBATh [JI1 3aBTPAIIHUX ONTUYECKUX CeTeH IIPOIyCKHOM CIioco6HOCThI0 1 1 10 Gbhit B
cekyHZy. [I0sTOMy YpOBeHb CeTeBBIX KOMMYHUKAIIMM pa3paboTaH C yU4eTOM IIOALepP>KKU MHOTHUX
IIPOTOKOJIOB. HOBBIe NIPOTOKOJIBI [TO6ABJAIOTCI K APy, He 3aTparuBas IIOALep KKy CTapbIX
POTOKOJIOB. CTapble IIPUJIOKEHUSI MOTYT IIPOJOJDKATh PaboTaTh C HCIIOJIb30BaHHEM CTapbIX
IIPOTOKOJIOB B TOM ’Ke caMOM QU3NYEeCKOU CeTH, UTO HCII0JIb30BajIach /Il HOBBIX IPUJIOYKEHUH,
paboTaronux C HOBBIM CETEBBIM IIPOTOKOJIOM.

2.1.13. CeTeBasa peatusanus

[IepBpIM HaboOpoM IIPOTOKOJIOB, pealn3oBaHHBIM B 4.2BSD, Opwr Transmission Control
Protocol/Internet Protocol (TCP/IP) or DARPA. CSRG BriOpasia TCP/IP B KauecTBe IIepBOTO JIS
BKJIIOUEHHUS B Habop IpoTokosioB IPC, moToMy 4TO peaju3anys Ha OCHOBe 4.1 OblIa BCEM
IOCTYIIHaA U3 IIpoeKTa, crioHcupyeMoro DARPA, B Bolt, Beranek 1 Newman (BBN). 3To 6511 BBIGOD,
IIOBJIMABIINYN Ha MHoroe: Peasmsanus B 4.2BSD cTasa OCHOBHOM IIPUYKWHOM OYEHBb IIIMPOKOM
pacIpoCTpaHEHHOCTH U UCIIOJIb30BaHUS 3ITOr0 Habopa IIPOTOKOJIOB. bosiee 1103gHUe
YCOBEPIIIEHCTBOBAHUSA IIPOMU3BOIUTEILHOCTH U BO3MOXKHOCTel TCP/IP OBUIM TakyKe IIIHPOKO
npuHATHL Peanusaryg TCP/IP moapo6HOo omnvicaHa B [1aBe 13.

B pesmse 4.3BSD 1mogBuicd Habop HIpPoTOKO0JOB Xerox Network Systems (XNS), yacTHU4HO
OCHOBaHHBIY Ha paboTe, BHIIIOJHEHHOHU B YHUBepcHUTeTe MapuisH/ia ¥ YHUBepcuTeTe KopHesuia.
JdTOT HAbOP OBLI HY)KeH [/ 00beJUHeHUs OTAe/JbHBIX MAIllMH, KOTOpble He MOIJIM paboTaTh C
rpotokosioM TCP/IP.

B pemus 44BSD 6wl1 pgobGaBjeH Habop IIPoTOKoJIOB ISO m3-3a ero Bce OoJbllen
pacIpoCTpaHEeHHOCTH KaK BHYTpPH, TaKk W BOo BHe CIIIA. Ilo IpUYMHe WCIIOJIL30BAHUA B
IpoTokoJiax ISO HecKoJbKO APYyroro IOAXoja K CeTH, B MHTepdelice COKeTOB II0TPe60BaIOCH
c/lesIaTh HEeKOTOpble HeOOoJIbIlIe U3MEeHEeHU /I peaslu3aliiy 3Toro Iojaxona. MsMeHeHus ObLIA
CleJIaHBl TaK, YTO OHU OBLIM He3aMeTHBI [JI1 KJIHUEeHTOB JPYTUX CYIeCTBYIOIUX IIPOTOKOJIOB.
[Iporokosbl ISO TpebyrT Takke OOJIBIION paboTel C [BYXYPOBHEBBIMH TabJHIlaMU
Mapupyrusanuu, uMerninuMucd B 4.3BSD. K 3HaUUTe/JIbHO pacCIIUpPeHHBIM BO3MOXKHOCTIM II0
Mmapupyrusaruu B 4.4BSD OTHOCATCA paspae/bHBIE YPOBHU MapIIPYTHU3alfUM C aJpecaMu
IIepeMeHHOM IJINHEB] U CeTeBhIMU MacKaMH.

2.1.14. PadoTa cucTeMbl

MexaHU3Mbl HauaJbHOM 3arpy3KH HCIIOJIb3YIOTCS IS 3alycKa cucTeMbl. CHauasa spo 4.4BSD
IOJDKHO GBITH 3aTPYy’KeHO B OCHOBHYIO ITaMSITh IIpolleccopa. Ilociie 3arpy3KHU OHO AOJDKHO IPOUTH
yepe3 $a3y MHUIMAIU3AINH [IJIT YCTAHOBKH alllapaTyphl B U3BECTHOE COCTOSTHHE. 3aTeM S/IPO
TOJDKHO BBIITOJTHUTH aBTOKOHQUTYpPAIIHIo, B IIpoIiecce KOTOPOH paclio3HAITCS U HaCTPauBalOTCs
nepuepuiiHble YCTPOMCTBa, ITOAKJIHOUEHHBIe K Ipolleccopy. CHcTeMa HauyWHaeT paboTy B
OJTHOIIOJIb30BAaTEJILCKOM PeKUMe, II0Ka HauvaJbHBIA CKPUIIT BBHIMIOJHSET IIPOBEPKY IVCKOB U
BKJIFOUAET ITO/ICYET CTATUCTHUKHU U UCIIOIb30BaHU KBOT. HaKOHeIl, HayaJIbHBIH CKPUIIT 3aITyCKaeT
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O6H_[eCI/ICTeMHBIe CJIY)K6LI U I1epeBOJUT CHUCTEMY B IIOJTHOCTEIO MHOTOII0JIb30BaTe/JIbCKUMN PEKUM.

IIpu pab0oTe B MHOIOIIOJIb30BaTEIbCKOM peKHMe IIPOIleCChl JKAYT 3aIllpOCOB Ha BXOJ, B CUCTEMY C
TepMHHAJIbHBIX JIHHUU U CETEeBBIX IIOPTOB, KOTOPhIe OBIM HACTPOEHBI Ha BXOJ, II0JIb30BaTeIeM.
ITocse o6Hapy>KeHUs 3allpoca Ha BXO[I, BBISBIBAETCS IIPOIleCC BXOZa B CUCTEMY U BBIIIOJIHIETCS
ayTeHTHQUKAIK I10/Ib30BaTe 1. EC/IM 0Ha IIpoIlIa yCIIeltHo, 3aIlycKaeTcsl HadalbHas 000JI09Ka,
13 KOTOPOH I10JIb30BaTeJIb MOKeT 3aIlyCKaTh JOIIOJHUTeIbHBIE IIPOLIeCCHI.
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